


MocCKOBCKH TOCYAapCTBeHHBIA 3a04HbLIA
ne1aroruyeCKHi HHCTHTYT

B. H. IUTBUHEHKO

MPAKTUKYM
MO PELLEHUIO 3A0AM
LLUIKOABHOW MATEMATUKW

BbIMYCK IV

FTEOMETPUA

Yue6uoe nocobue ANA CTYAREHTOB-320YHHKOB
V kypca ¢H3HKO-MaTeMaTHUCCKHX (aKyabTeTOB
neAarorH4eCKHX HHCTHTYTOB

MOCKBA TIPOCBEILEHHUE 1982



Pexomendosarno x newamu [Iarasneim ynpasrenuem
ebiCluuUX U cpeOrux nedazocuseckux yuebnoix 3asederund
Munucmepcmsa npoceewjerus PCPCP

Peuensentn:
KaHAHAAT PH3NKO-MaTeMaTHUeCKHX Hayk, AoueHt C. JI. [Tessuep
(neauHcTHTYT KoMcoMmonbcka-Ha-Amype),
KaHaugar ¢H3HKO-MaTeMaTHUeCKHX HayK, aoueHt H. B. [lapraccikud
(OpnoBekHit NEeAHHCTHTYT),
KaHaujaT ¢Hu3HKo-MaTeMaTHYeCKHX Hayk, mouent K. H. dynuues
(MITIKM uM. B, M. Jlennna)

Pepakrop MI'3IHU [Tasaceuy O. A.

4309020400—701
103 (03) — 82

3akasHoe

© MOCKOBCKHA rocyaapcTBEHHLI Sa0UHLIA NejarorHueckKHfi WHCTHTYT
(MI311M), 1982 r.



NPEAUCTIOBHE

Hactosuiee nocobue npeicran.1ser coboi yeTBepThIN BHINYCK «[1pak-
THKYMa MO0 pellenHio 3aiay IKOJAbHOM MaTeMaTHKH»., OHO HanmHcaHo B
COOTBETCTBHH C JleiicTBYOle#i mporpaMMoil U nNpeaHasHaueHo AJA CTy-
JIEHTOB-3304YHHKOB (H3HKO-MaTeMaTHyecKnX (akyabTeToB nelarori-
YeCKHX HHCTHTYTOB.

[IpueMbl pelueHHss reoMeTpHyecKHX 3ajay, i B YaCTHOCTIl 3aiay
ILKONBHOrO Kypca, paccMaTpHBAIOTCA B Pas3/JHyHbLIX pasjenax Kypca
reOMEeTPHH, M3y4yaeMoro B MeJarorHyeCKHX MHCTHTYTaX, e noipobHo
pa3bupaioTcs, HanpHUMep, TakHe CrnocoObl pelleHHsl, KOTOpHE HCIOMb-
3yIOT napaJJe/bHbiil nepeHoc, NMOBOPOT, CHMMETPHIO, NOMOTeTHIo, ad-
¢$HHHOE H MPOEKTHBHOE Npeo6pa3oBaHHA, KOOPAMHATHBIH H BEKTODHbLIH
MeToAbl. 3HAUMTENbHO MEHblle BHUMAHHA YIENReTCA TPaJHLHOHHBIM
MeToAaM. DTO He MOTJIO He OTPasuThCA Ha noAabope BOLIEAWHX B NpakK-
THKYM 3aJa4, KOTOpbleé B COOTBETCTBHH C TNpPOTpaMMOH OTHOCATCA K
CJelyollHM TeMaM:

1. TeomeTpHyeckHe 3afayd Ha NJIOCKOCTH.

2. KoHCTpYKTHBHBIE 3ajauH B IPOCTPaHCTBe.

3. Muororpannuku. B3auMHoe pacnosioxeHnHe NPAMBIX H NJOCKO-
cTeii B mpocTpancTBe. JIByrpaHnble, MHOTOFpaHHble YIJIbI Ha MHOTO-
rpaniukax. CeueHuss MHOTOTPAHHHKOB.

4. Tena spawenna. KomM6HHauun reoMeTpHYECKHX TeJl.

[TocoGue conepuT TpH raaeul. B nepso#t rnaee 3aTparuBaioTcs BO-
npochl o6llero xapakrepa, OTHOCAULHECA K PELICHHIO FeOMeTpHYeCKHX
3aja4 WKOJbHOTO Kypca MaTeMaTHKH. 3/eChb KpPaTKO HaNOMHHAOTCS
HEKOTOpble CBEICHHSA O NOCTPOeHHH H300paxkeHH# Puryp B napasnenb-
HO NPOEKUHH B CBA3H C NMOHATHAMH NMOJHOTO H METPHYECKH OTpejieNieH-
HOTO H300paxceHHH, NMPUBOAATCA NMPHMEPH!, HIMIOCTPHPYIOLLHE N0/1CHeT
napamMeTpHYeCKOro YHCJIa NOJHOro H300paXkeHHus, npumepsl apdHHHbIX
H MeTpPHYeCKHX NOCTPOEHHH, paccMaTpHBaercsi psif OOLIHX NpHEMOB
pelleHHs reoMeTpHYECKHX 3ajau.

[naBa BTOpas nocesilaeTcs pelleHMIO NJIaHUMETPHYECKUX 33]1a4, a
B TpeTbeil pacCcMaTpHBAIOTCA 3alaY¥ M3 CTepeoMeTpHi.

CrpykTypa noco6Hst H ero coiep)xaHHe BO MHOTOM OMpelensiorcs
cneipUKON 3a04HOro o6yueHHs, CTPEMJEHHEM OKa3aThb CTyIEeHTaM-
330YHHMKaM JeHCTBEHHYIO MOMOILb B OBJaJl€HHH NMPAKTHYECKHMH HaBbl-
KaMH pelleHHsl TeoMeTpHYeCKHX 3ajad. Jlaerca HeoOXonuMbLIH TeopeTH-
yeCKHH MarepHaJs, NMPHBOAATCA NMOAPO6GHO pa3o6paHHBIe THNOBLIE NPH-
Mepbl H, HaKOHell, IpeiJaraloTCs 3aJayd AJds CaMOCTOATEJ]bHOTO
peleHHs.

[NpakTHKYM MO reoMeTpHH H3yuaeTCs Ha 330YHBIX OTIEJEHHAX B
nepsatoM ceMectpe. [Iporpammofi npenycMOTpeHO NpoBeleHHE KOHT-
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posbHOM paboThl H 3aueTa. BapHaHTH! KOHTPOJBHBIX paGoT AalOTCs B
[Tpunoxennu 1. Yka3viBaeMblit B CKOOKax HOMep, KOTOPHIM CHaGxenbl
HEKOTOpble H3 331ay, NnpejfjaraeMbiX /15 CaMOCTOSITEIbHOTO PelIeH1is, —
3TO HOMEp BapHaHTa KOHTpoJabHOii paboThi.

ITpu nanucanuu nocoGua Obl1a HCMOJNB30BaHA CJeAyiollas AHTepa-
Typa:

l. Dopodeen I B, ITortanos M. K.,, Posos H. X.
TNoco6ie no MaTeMaTHKe A8 NOCTYNaloUHX B By3bl. 5-€ u3g. M., Hay-
Kka, 1976.

2. C6opHIK 3a7ay no MaTeMaTHKe A1 KOHKYPCHBIX 3K3aMEHOB BO
prysel/  Tlopa o6ul. pex. M. M. CkanaBu. 2-e uspg. M., Bricu
wkoaa, 1973.

3. Bepecosa E. E., NeuuncosaH. C.,, IToasaxko-
Ba T. H. Ilpaktuky™m no peluennio MaTeMaTHueCKHX 3apau. M.,
[Mpocpeuenne, 1979.

Has noaSopa 3anay HCMoJb30BaNHCh TaKiKe Pasnulble IKOJbHLIE
yyeOHble MocoOHMs M 3anayniki, Kypluaibl «MatemMaTnka B LuKoJe» H
«KBanr».

HekoTopeie 3amaun cocrapiensl aBTOPOM.

TeopeTuueckue cpefieHHsi B HacCTOSILEM MPAaKTHKyMe, GCTECTBElIHO,
He CHCTEMaTH3MPOBAHBI H TNPHBOAATCA JHIWb [PH HEOGXOMAHMOCTH,
Bosiee noapoGuble pasbsicHenHA NO TeOPeTHYECKHM BONPOCAM CTYIEHT
MOXKeT Ha#ATH, Hanpumep, B CJENYIOUIHX KHHIaX:

l. Baswaes B. T., HOyunuuen K. U. Teomerpua. M,
[NpocBeutenne, 1975, u. II.

2.AtanacanJl.C, TypeBnul. B. Teomerpus. M.,
[poceewienue, 1976, u. II.

3. HUerBepyxun H. ®. Hzobpaxenus duryp B kypce reo-
meTpu. M., Yunearns, 1958.



FrMABA 1

OBUWHUE CBEAEHHUA

Ecau reoMeTpuueckas 3ajaua He siBAsIeTCA 3aj1ayell Ha MOCTpoOeHMe,
TO ee pelleHHe, KaK NpaBHJ/IO0, MOXET GbITb BLIMOJHEHO MO CAEAYIOWEMY
nJaHy:

1) moctpoenne n3obpaxceHusi AanHOH GUTYPLI,

2) KpaTkaf 3anuchb YCJIOBHA 3ajauyH,

3) HaxoIeHHe HCKOMBIX BEJHUHH (3aBHCHMOCTEH) HIH JOoKa3aTelib-
CTBO HEKOTOPOTO YTBEPXKAEHHS,

4) HccsenoBaHie.

Paccmorpum Gosee noapoGHO copeprkaHue MYyHKTOB 3TOrO IJaHa.

§ 1. NocTpoenne HloGpamenus AaHHON Purypsi

1°. B nnaunmerpuu uszoGpaxenneM aanuo# ¢urypnl @,, HasbiBa-
eMoil OpHTHHaJOM, cuHTaeTcs Jaiob6aa durypa @, nosobuan durype @,.

Tak, ecan nannas ¢gurypa @y — npAMOyronbHblil TPeyroNbHHK C
KareTaMH, paBHbiMH 5 M 30 cM, To ero H3o6pakeHHeM MOXXHO CUHTAThb
JMI060H NpPAMOYroNbHbIA TPEeYroJbHHK C KaTeTaMl, OTHOIUEHHC JIHH
KOTOphiX paBHO 5 : 30, HanpuMep NpAMOYToOJblbIA TPEYTOJbHHK C Ka-
TeTaMH, paBHbIMH | u 6 cM.

3aMeTHM, 4TO Ha NMPaKTHKE NOCTPOHTD H306pakeHile AaHHO! QHTypbI
Jaxke C TOYHOCTDbIO 10 Nofo6Hs He Bceraa npocto. Tak, ecau and petie-
HHA 3a1a4M TpebyeTcs MOCTPOHTb H306paxielnine NpsiMOyroJbHOTO Tpe-
YroJibHHKa Mo 3a/laHHbIM THNOTeHY3€e H GHCCEKTPIICE OHOrO H3 OCTPbIX
yIJI0B, TO, TaK KaK HH OAHH H3 OCTpPbIX YIVIOB TpeyroJibHHKa He H3Be-
CTeH, AJA NOCTpoeHus: u300pakeHHsi C TOYHOCTHIO 10 nojoGusa norpe-
GoBasloCh Obl BBLINOIHEHHE HEKOTOPOTO BCMOMOraTeIbHOrO NOCTPOEHHS,
T. €., 110 CYUIeCTBY, pelleHHe HOBOM 3aja4H. B Takux ciayuasx ectecTBeH-
HO TNOMBITAaTbCS PELINTh MOCTABJEHHYIO 3aRauy Ha «NPHONHIKEHHOM»
yepTexe M NOCJe TOro, Kak pelleHue 6yaeT HaHaeHO, BHIMOJHHTH yep-
TeX C TOYHOCTHIO A0 MOROOHS.

2%, CnoxxHee OGCTOMT fe/I0 C NOCTPOEHHEM H306pakeHHs Nanuof
¢urypsl B cTepeoMeTpHH.

B HauepraTenbHOil reoMeTpHH JeTafbHO pa3paboTaHbl pa3aHyYHble
MeTOAbI NOCTPOEH KA H306pa>keHH i, B YaCTHOCTH Pa3JiHyHble BUABI Napan-
NeJbHOTO NpoeKTHpoBaHHA. ONHAaKO BBINOJNHEHHE uepTexcii B KaKoH-
A160 onpereseHHON napaafenbHOH MPOeKUHH Ha YpPOKax reoMeTpuH B
cpeaHeil wkoJse no 6oJblueH YacTH NpocTo He onpasnaio. [1pu peuennu
reoMeTpHYeCKHX 3aJa4 NnocTpoeHHe u3obparkeHH# GHryp BHINONHSAETCSA
B NPOH3BOJILHOH NapaJ/ljieIbHOH MPOeKUHH, T. e. NOJIOXKeHHe OpHTHHa-
Jla OTHOCHTE/NBHO IJIOCKOCTH, Ha KOTOPYIO BHIMOJIHACTCA MPOEKTHPO-
BaHHe, H HanpaB/ieHHe CAMOT0 INPOEKTHPOBAHMA OTHOCHTENBHO 3TOM
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NJOCKOCTH OCTaBJAAIOTCA HeonpeiedeHubMIl. Bo3noxiocTs npriMene-
1151 TAKOro cnoco6Ga MocTpocHiisi NPOEKUHOHHOTO N3o0paeHlia cJe-
aver u3 teopembl [losbke — llIBapua, B COOTBETCTBHH € KOTOpOfi
210008 naockuil demoipexyeorvitik ABCD emecme ¢ eeo duazoraaamu so-
wem Gbime NPUHAM 3a NAPAILCALHYIO npoeKyuto mempasdpa, no0obHo20
mempa3dpy AoByCoDy npoussosvrodi gopmet. Tlo usobpaxenuio, nony-
YCHHOMY TNpPH TaKOM NpPON3BOJLHOM MNapanjelbHOM NPOeKTHPOBaHHH,
OpPHTHHAT BOCCTAHOBHTb HE1b3sl, HO NPH PEIIeHHH 3alay LIKOJbHOIOo
Kypca reoMeTpHH 3TOro lefaTh M he Tpebyercs.

3% K npoekuHOHHBIM uYepTexxaM, BBINOJNHAEMBIM NMpPH pellieHlH 3a-
na4 B CpeiHeil WKose, MpelbsAB/ASIOTCA CJAeAyiollHe TpeGoBaHHA:

1) n3obpakerie J0JKHO ObITh 8¢pHLIA, T. €. JOJMKHO NPeICTaBIATh
coGoit ¢urypy, nojo6Hylo napaJeJbHOH IPOEKUHH OPHTHHANa;

2) n3obpaxkeHHe JOMKHO OblITb MO BO3MOXKHOCTH HaA2AA0HbIM, T. €.
JIOJI}KHO BLI3bIBaTh NPOCTPAaHCTBEHHOE NpeACTaBJeHlie 0 QOpMe OpHIH-
Hala (B HEKOTOPHIX CJyyasix OT 3Toro TpeboBanusa orcrynaiot. O6 sToM
Gyner CKa3aHO HHXe);

3) n3obpaxkeHHe JOMKHO ObITb 2€2KO 6bINOAHUMbIM, T. €. TIpaBHJA
NOCTPOEHHA JOJIKHBI ObITh MaKCHMaJibHO NpOCTH; oOWaHe BCMOMOra-
Te/MbHBIX MOCTPOEHHH JIHIUL 3aTPYAHsAET MOHHMaHHe COlepXKAHHA 3a-
NauH.

Heo6xonumo 4eTKko pasjinyarth NMOHATHE BEPHOTO H MOHATHE HATJAA-
1oro n3o6paxKeHHus.

BeprocTb H306pakeHHs fBJASETCA CTPOro OnpejesisieMbiM MaTeMa-
THYECKHM TMOHATHEM, a TNOHATHE HATJAALZHOCTH OTHOCHTCH K YHCJAY
CyOLEeKTHBHBIX, TaK KaK OHO CBSI3aHO C WHAHWBHAYaNbHLIM BOCIIPHATHEM
n3o6paxaeMoil GHryphl.

Tak, Bce npeacTas/enHble Ha pucyHke 1 (a, 6, 6, &) uzobpaxenns —

Puec. 1



9TO BepHble H3o0paxenus Kyba. O1nako HarAAHBIM HaM NpeACTaB/s-
eTcsi TO.IbKO H3o6paxenie, nokasanxoe Ha pucynke 1, 2. Ha pucys-
Kax | (9, e, ax, 3) Bce n3obpaxkenuss — 3TO BepHLIe H300paxkeHHs npa-
BHJIbHO# YeThipexyroJbHOH nupamuabl. Harasaueim xe Ham npeacras-
JisieTCa TOJbKO H300pakeHHe Ha pHCYHKe 1, 3.

Yro6bl H306pax<eHHe ObIO BEPHBbIM, AOCTATOYHO CTPOHTH 3TO H30-
6pakeHHe B COOTBETCTBHHU C 3aKOHAMH NapaJieIbHOr0 NPOEKTHPOBAHHS.

40, C noHsATHeM BepHOTO H300pakeHHs1 TECHO CBf3aHO MOHATHE
NO3HLHOHHON NOJIHOTH H300paxeHus (MJH, KOpoue, MOJHOTHI H306pa-
xenun). Mso6paxkenne gurypel @y Ha3bIBACTCA NOAHHIM, €CIIH KaXKaas
Toyka A, € @, aBaseTCA 3a1aHHON HA NPOEKLHOHHOM YepTeixke.

HanoMuuM kpaTko, Kak omnpefensieci 3TO NOHATHE.

[lnockocTh @, Ha KOTOPYKO NPOEKTHPYIOTCA H3ydaemble GHIypbI,
Ha3bIBAIOT NPOCKYUOHHOU NAOCKOCMbIO WAH NAOCKOCMb0 U300paenus
(pakTHyeCKH 3TO MIOCKOCTb YepTexa), a CaMo NPOEKTHPOBaHHE Ha MJO-
CKOCTb ot Ha3bIBAIOT 8HEWHUM. JINA NOCTPOEHUS H306paKEeHHS HEKOTO-
po#t ¢urypel MoXeT CbiTh BBINOJNHEHO JHGO LEHTpaJibHOe, A160 napaJ.
JesbHoe mNpoeKTHpoBaHHe. [0BOpsi O BHeLUHEM NPOEKTHPOBaHHH, MbI
B Ja/bHefiueM Gy/eM HMeTb B BHAY TOJIBKO Napaje/bHoe NPOeKTHPo-
BaHue.

PaccMOTpPHM B IPOCTPaHCTBE HEKOTOPYIO MIIOCKOCTD Ty, OTHYHYIO OT
o, H HEKOTOpoe HenapaJljleNbHOe T, HOBOE HalpaBJeHHe NapaJJelb-
HOTO NPOEKTHPOBAHHSA; NMPOEKTHPOBAaHHE B 3TOM HalpaBleHHH GyreM
Ha3bIBaThb 6CNOMO2AMEAbHbIM (napameﬂbnbm). Hna Kaxpoit Touku A,

NIpoCTpPaHCTBa NNOCTPOHUM TQUKY Ao — NPOEKIIHIO TOYKH Ao Ha IIVIOCKOCTh

M, (BCMIOMOTaTe/IbHYIO NIPOEKIHIO), a 3aTeM o6e ToukH: Ay u Ay — cnpo-
eKTHpYeM Ha IVIOCKOCTb o (pHC. 2, a).

[Monyyum Toukn A u A’, KoTOpbie Ha3bIBAIOT COOTBETCTBEHHO npo=
exyued u emopudHot npoexkyued TOUKH Aq.
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CootserctBie A = A’ Ha npoekuHOHHOII NMJOCKOCTH MOXHO (pasy-
MeeTCsl, yC.JJOBHO) pacCMaTpPHBaTh KaK HEKOTOPBIH PO NPOEKTHPOBAHHS;
€ro Ha3blBaIOT 6HYMPEHHUM NAPAAIEAbHbIM IPOEKTHPOBAHHEM, TaK KaK
OHO OCYLIECTBJSIETCA BHYTPH TNUVIOCKOCTH H306paxenusi. OueBHAHO,
YTO KaKOBbl Gbl HH GbH TOYKH Ay, By, Cy, ... B NpoCTpaHCTBe, B MJIO-
cKocTu u3oGpaxenus 6ymer: (AA’) || (BB) || (CC') |} ... .

IMoa npoekuueit (M3o6paxceHHeM) NPOCTPAHCTBEHHOH HUIYpHI MoO-
HHMMAIOT COBOKYMHOCTb NMPOEKIHA BCeX €e TOoueK.

Haa nonyyeHus nmpoeKuHH npoctpancTBeHHO# ¢purypol @D, (opuru-
Hana) B obuleM cJaydyae He SIBJseTCA 06A3aTesbHbIM NMPOEKTHPOBaHHe
Kax1oM u3 ee Toyek. Tak, ecain @y — MHOTOrpaHHHK, TO OH OTPaHHYEH
KOHEYHbIM YHCJIOM TrpaHed (MJOCKHX (QUryp), Kaxaas »Ke rpaHb orpa-
HHYEHa JIOMaHOH, 3BeHbsl KOTOpOH — 3T0 peb6pa MHOrorpaHHHka (or-
pe3ku). Kaxnoe pe6po, B CBOIO ouyepelb, OTPaHHYEHO Napod BepIUHH
MHoOrorpaHHuka. Ecau HalTH npoekuuH BCeX BeplUMH MHOTOrpaHHHKa,
TO TeM CaMbIM Gy1YT onpejesieHbl TPOEKLHH 1 Bcex ero pebep, u rpanet,
T. €. BooOlle NpoeKLHA MHOTOT paHHHKA.

Touka A, € D, Ha3biBaeTCA 3afaHHOH Ha NMPOEKIIHOHHOM uYepTexe
(kopoue: 3a0anHot), ec/IH H3BECTHLI ee NPOoeKUHs U BTOPHYHAsi NPOeK-
Ius, T. €. mapa Touek: A u A’.

Takum oGpasom, ase napnol Touek: A, A" u B, B’ — npu ycsoBuy,
uyro (AA’) || (BB’), onpenensitor nosnoe usobpaxenue npsMoli AyB,.

Ananoruuno, ecau (AA’) || (BB’) || (CC’), To napul Touek A, A’;
B, B’ u C, C’ onpeaensiior nosHoe H3obpaxeHnHe maockoctH Ay,ByC,.

Jns o6ocHoBaHHA NMOJNHOTHE H300paXkeHH HEKOTOpbIX GHryp uene-
coobpa3no GbiBaeT pacCMOTpPeTb TaKXKe LEeHTPabHOe BCIOMOTraTe/bHoe
npoekTHpoBaHue Touek Ay, By, Cy, ... durypoi-opurunana @, na mio-
CKOCTb Ty. BHIMOMHHB 3TO NpOEKTHPOBaHHe, a 3aTeM, KaK O6bIYHO, BHELL-

Hee NpoeKTHpOBaHHe (Napane/nbroe) Touek Ao u Ag, Byu By, Cou Cy, ...
Ha MJOCKOCTb O, Mbl MOJIYYHM NPOEKUHH H BTOPHUHbIE NPOEKLHH TOYEK
Aq, By, Cy, ... . CootBerctBHe A — A’ B 3TOM cayyae Ha3biBajoT (ecTe-
CTBCHHO, YCJIOBHO) GHYMPEHHUM UEHMPAAbHOIM TIPOEKTHPOBAHHEM.
OueBnaHo, KakoBbl O6bl HU ObM TOYKH Ay, By, Cy, ... B npocTpancTse,
npsimsie AA’, BB’, CC’, ... B N1I0CKOCTH H306paxKeHHsT NepeceKaioTcs
B OAHOH TOUYKe.

[lokaxem Tenepb, UTO ec/aH 3afaThb NpPOEKIUHH BEpPIIHH MHPAMHALI
SoA¢BoCy — Toukn S, A, B u C (6e3 BTOpHYHLIX NMpPOEKLUHii), TO H30-
6paxkene nupamuzasl 6yner noaubiM. JeHcTBHTENbHO, BHIOpAB B Kaue-
CTBE LieHTPa BCIIOMOTaTe/NIbHOIO NMPOEKTHPOBAHUS TOYKY Sy, a B Kaue-
CTBE MJOCKOCTH Ty MJIOCKOCTh AyByCp, Mbl MOXKEM IJi8 KaXAOH TOYKH
M, nupaMuabl No ee NpoeKUHH M MOCTPOHTL BTOPHYHYIO NpoeKuHio M'.
Ha pucynke 2, 6 310 nocTpoeHHe BHINONHEHO U151 TOUKH Mgy € (SoAoK)).
BTopruHo#t nmpoekuHueit TOUKH S MOXHO NMPH 3TOM CUHTATh B MPHUHIIHMNE
1100y10 TOUKY Tpeyroabuika ABC.

H3o6paxenne Konyca B BHAe QHTYpH, COCTOSILIEH M3 3JJIHICA H
napbl KacaTeJbHbIX K 3JUIHICY, NPOBEAEHHBIX H3 HEKOTOpO# BHeluHelf
TOYKM, ABAAETCA NOJHBIM. UTOGE B 3TOM YGelMTHCS, MOXKHO PaccMOT-
peTb KOHYC COBMECTHO C BNHCAHHOHA B Hero nupamuuoi.
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5%, Ecau usobpaxenue purypsl @, sBIASETCH NOJHLIM, TO Ha HEM
pa3peiinmMa Ji06as NO3ULHOHHAA 3afava, T. €. 33/a4a O MOCTPOEHHH
MHUHJCHIHA 3a1aHHBIX QHTYp (HanpuMmep, 3anaya O HaXOXIEHHH TOY-
KH nepeceyeHUs 3aJlaHHOHW NPAMON M 3aJaHHON NJOCKOCTH).

6°. C noHsATHeM BepHOro H306paXKEHHs CBS3aHO TaKXKe NOHATHE €ro
METPHYECKOH OmnpeaeseHHOCTH.

H3o6paxenne ¢urypol @, Ha3bLIBACTCA MEMPUHECKIL ONPEOCACHHBIM,
€CJIH N0 HeMY MOJXKHO (B MPHHLHIIE) BOCCTaHOBUTb urypy @, ¢ ToYHoO-
CTbIO JO NOJ00HA.

[TonHoe n3o6paxkeHHe B ofLieM cviyyae ellle He SBJSIETCSl METpHYe-
CKH OnpeJeseHHbIM, OJHaKO NpPH ONpeJeNeHHbIX YCJIOBHAX OHO MOXeT
CTaTb METPHYECKH omnpeleJeHHbIM. Tak, ecau ykasarb, 4YTO NpH3Ma,
H300pa)KeHHast Ha PHCYHKe |, 8, mpaBU/IbHAA, TO H300paxeHHe elle He
6Gyzer MeTpHYecKHM onpejaeneHnbiM. Ecan xe no6asutb, 4to GOKOBOE
pe6po npuaMbl BABoe GoJibllie CTOPOHBI OCHOBaHHSA, TO METPHYECKas onpe-
AeJleHHOCTb H3o6paxkenus 6yleT obecrneuyeHa.

H3o6paxeHHe, cOnpoBoXkaaeMOe YCJOBHAMH, MO3BOJISIOUIMMH EOC-
CTAaHOBHTb OPHFHHAJ C TOYHOCTBIO A0 NOAOOHS, HA3bIBAIOT YCAOGHLIM.
HMenno ycnosuble H300pakeHHsi NPHMEHSIOTCS Ha YPOKe MaTeMaTHKH
B CpelHei ILKoJe.

OtH yeaoBHs (MX 0ObIYHO YKa3bIBAIOT B KPaTKOH 3aMlCH NaHHBIX, —
06 3TOM Mbl 6yneM rOBODHTb HHXKe) BeCbMa pPasHoo6pasmbl H 3aBHCAT,
B YaCTHOCTH, OT TOTO, Kakas ¢urypa usobpaxaercs.

Tak, ecau B opurunane ¢urypa @, — ky6, To ee u3obpaxeine 10-
CTaTOYHO COMpPOBOAMTHL ycJoBueM: ¢urypa @ — ky6. HeiicTBuTrenno,
NpPH TaKOM YCJOBHH, HaNOXKeHHOM Ha ¢urypy @, BOCCTaHOBHTH OpH-
THHa/l C TOYHOCTbIO JO NoA0OOHA MOXHO, TaK KaK Bce KyObl 10;100HbLI
Mexay co6oi.

Ecau xe ¢urypa @y — npaBuibHas yeTblpexyrojibHas nupamnjia,
TO COMPOBOAMTD ee H3o6paxeHue ycaoBueM, uto ¢purypa ©® — npasuib-
Has YeTHIpeXyroJibHasi MUPaMHia, HEJOCTATOYHO, TaK KaK B JaHHOM CJ1y-
yae MbI elle He CMOXKeM BOCCTAHOBHTb OPHTHHAJ € TOUHOCTBIO JI0 M0/0-
6usi. UroOnt n3o6pakenue B 5TOM NpHMepe CTaJlo METPHYECKH OTpejiesieH-
HbIM, CJIeJyeT yKa3aTh ellle, HalpuMep, OTHOILEHHE BBLICOTh! MHPaMHIbL
K CTOPOHE OCHOBaHHS, HJIH YroJl Mexay GOKOBbIM pe6pOM H MJIOCKOCThbIO
OCHOBAHHA, HJH yros Mexay GOKOBOH rpaHbio H IJIOCKOCTbIO OCHOBa-
HHSL H T. 1.

7°. TlocTpoenus, BbIMOJHsIEMble HAa NPOEKIHOHHOM Yeprexke, MOryT
ObiTh MO3HUHOHHBIMH H MeTpHUeCKUMH. [lo3uyuoHHble IOCTPOCHHA Ne-
penaloT cBOHCTBA OpPHTHHAJMA, COXpaHAOLIHECH NPH NapaJJeibHOM Npo-
€KTHPOBaHHH (BHELIHEM).

Mempuueckue noctpoenus, Kak npaBHJ0, NepeaaloT CBOKCTBA OpPH-
THHAaNa, He COXPaHAWILHECA MNPH NapaseIbHOM MPOEKTHPOBAHHH.

HekoTtopble nocTpoenMs, KoTopble Ha NepBHIA B3MIAJ KaXyTcd
METPHYECKHMH, B KOHKDETHOH 3ajauye MOTYT OKa3aTbCA MNO3HLHOHHbI-
MH. Tak, nocTpoenne BBICOTHI TpeyroJbHHKa B oOlleM cJayuyae — Mo-
CTPOEHHE METPHYEC KOe, MOCKOJbKY CBOHCTBO NPAMBIX ObITh NEepNeHAnKY-
JSAPHBIMH TIPH  Napa/liIe/IbHOM TPOEKTHPOBAHHM HE COXPaHsAeTcs.
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O 1HaKo ec/iu B opurunane ctopoust AqB, 1 B,C, Tpeyronbunka A,B,C,
KOHT'PY3HTHBI, TO B OpHFHHaJe BbicoTa ByD, aBaserca H MeiHaHOH, a
CBOWCTBO OTpe3Ka ObiTb MeIHaHCH TPeyroJbHHKa NpH Napal/esbHOM
NPOEKTHPOBAHHH COXPAHAETCH, MOITOMY H306parkeHHeM BHICOTH ByD,
3Toro TpeyronbHHKa Gyner meauana BD tpeyronbunka ABC. Takum
o6pa3oM, B pacCMaTplBaeMoOM CJyyae NMOCTPOEHHE H300paXkeHHs BbICO-
Tbl ABJAETCA MO3HILHOHHBIM.

8°. Ins o6GoCcHOBaHMA MeTPHYECKOit ONpelesieHHOCTH MOJMHOTO 1H30-
GpakeHust HeO6XOIHMO pa3/iuath ahdHHHBIE H METPHUECKHE CBOMCTBA
¢uryp. Hanominum HekoTOpbie H3 HHX.

ApduHnole (coxpaHsaIolLHeCs NPH Napae/lbHOM MPOCKTHPOBAHHH):

1) cBoiicTBO ¢HTypbl ObITb TOUYKOH, NMPSAMOH, MJIOCKOCTDLIO;

2) cBoiicTBO ¢HIYyp HMeTb [epeceyeHHe;

3) meneHHe oTpe3Ka B NAHHOM OTHOLIEHMH;

4) cBOMACTBO NPSMbIX, MJOCKOCTEH, NPAMOH M MAOCKOCTH ObIThH Ma-
paniesbHbIMH;

5) cBoiicTBO ¢urypsl 6biTh TPEYTrOJbHHKOM, MapaJjJesorpaMMoM,
Tpaneuuefi,

6) oTHolleHHe AJHH TNapaJ/elbHBiX OTpPe3KOB;

7) otHoweHne naowaneit AByx ¢uryp u ap.

Mempuueckue (e coxpaHsioliuecss NPH NapaniesbHOM NPOEKTHPO-
BaHHH, HO COXpaHAWLHECa NpH npeoGpa3oBaHui noaobus):

1) cBo¥icTBO NpAMLIX, NAOCKOCTel, NPAMOH H IIOCKOCTH 00pa3oBbl-
BaTb Mex1y co6oii yro.1 onpesesieHHON BeJHUYMHBI (B YaCTHOCTH, ObITh
NeprneHANKYNAAPHBIMH MexX1y coboi);

2) oTHolleHHe JVIHH Hemapaj/eibHblX OTpPE3KOB;

3) OTHOlLUEHHe BeTHYHH YIVIOB MeXIy NMPAMbLIMH (B YaCTHOCTH, CBOH-
CTBO npaMoi ObIThb OHCCEKTPHCOH yraa);

4) OoTHOLIEHHE BEJHYHH JBYTPaHHBIX YIJIOB;

5) OTHOlIEHHe BeJIHYMH YIVIOB MeXAY NPAMBIMH H TUIOCKOCTSIMH
H ap.

Takum o6pa3oM, OCHOBaHHe NPaBHILHONH UeTBIPEXYroJIbHON NpH3-
MBI, AIBJfIOIEECS B ODHTHHAJNE KBaJlpaToOM, MOXKeT ObiTb H300pakeHo
NpOH3BOJIbHBLIM MapajJseforpaMMoM, TaK KaK OTHOLLEeHHe JJIMH Hema-
pajjeJbHBIX CTOPOH KBajapara (paBHOe €/HHHIE) H NepheHANKYJIsAp-
HOCTb €T0 CMeXXHLIX CTOPOH AABJSIIOTCS METPHUECKHMHU CBOKCTBAMH, a na-
pannesIbHOCTb TNPOTHBOINOJIOXKHBIX CTOPOH SAIBJAETCA CBOHWCTBOM ad-
HHHBIM.

Boob6ie npon3sosbHbIl napaJiesorpaMm Moxer ObiThb H3oOpae-
HHeM H napaJjjesiorpamma, Ii npsiMOYyroJibHiKa, 11 pom6a, H KBaapara.

9°. Ha uso6paxennn, NoCTpoemiioM N0 NpaBi/iaM NapaaieNbHOro
NPOEKTHPOBAHHSA, €CTECTBEHHO, HE MPOCMaTPHBAIOTCA METPHYECKHE
yCJIOBHA, YKa3aHHble B TEKCTe 3ajayH. ITH YCJOBHA OObIYHO YKasbi-
BalOT OTAEJbHO, CONPOBOXK/AaA UMK uepTex. JlonosHsaa ueprex MeTpH-
YeCKMMH YCJIOBHSIMH, MBI, KaK TOEOPSAT, PaCXOAYeM NapaMeTphl.

Tak, ecan @, — pom6 AyB,C,D, u napannenorpamm ABCD —
ero usobpaxeHHe, To, CONpoBoXK/as yepTex cioBamu «ABCD — pom6»,
Mbi TeM CaMblM HaJjlaraeM Ha H3o0pakeHHe OJJHO METPHYECKOe YCJIOBHe,
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WJIH, KaK TOBOPAT, pacXxolyeM olHH napamerp. JleficTBHTeNbHO, B OpH-
riunane | AgBy| == | ByCyl, T. €. | ApBy| : | ByCy|=1, HO OTHOLWIEHIIE ANHH
Henapa/e/NbHbIX OTPe3KOB NpH NapaJyielbHOM NpPOEKTHPOBAHHH He
COXpaHfeTCs H, cJenoBartesbHo, paeeHcTBo | AoBy| = | ByCy| Bbipaka-
eT 0J1HO METPHYeCcKoe CBOMCTBO OPHTHHaJa. AHAJOTHYHO, MOCTPOHB Ha
yepTeNKE MmapajaiesorpaMM H 106aBHB [PH 3TOM 3aMKHCh, YTO H306paxen
KBa/IpaT, Mbl pacxolyeM ABa MapameTpa.

[Tpu uzobpaxcenun ¢urypol @, Hekotopoit ¢urypoit @, obnazaio-
wed BceMi adiHHBIMH CBOACTBaMH OpHPHHAMa, NapaMeTpbl He pac-
XOAylOTCSl, Tak Kak adduHuble CBOIICTBA OpHTHHAMA MPH Napanjenn-
HOM TMPOEKTHPOBAHHH COXPAHAIOTCS.

10°. Ecau npu 6vinoaHenuu npoeKyuonnoco wepmexca Ha usobpaxce-
Hue naockod ueypot D, uspacxodosano dea napamempa, mo mem Camoli
00HO3HauHO onpedeneno u3obpasicerue KaxcOol mouKu, aexcaiyel 8 nao-
cxocrmu 3moti ¢pueypor (M, TakuM oOpasoM, JajbHeiilllne MeTPHYECK!.e
NOCTPCEHHA B MJIOCKOCTH uTyphl Dy, KOTOpbie MOTYT MOTpeGOBaThCH
AN pelleHlis] 3a1a4H, yXKe HeJlb3sl BbINOJNHSATL NPOH3BOJbHO).

AnanoruyHo, ecau npu GbINOAHEHUU NPOEKYUOHHOZ0 4epmexca Ha
usobpasccrue npocmparemeennol gueypst O, uspacxodosano name na-
pasempos, mo mest casmviat 0OHOIHAYHO ONpPedeseHO U30BPAINCCHULC KaXC-
dodi mouxu amol ueyper npocmparcmea (M, CJejloBaTeNbHO, MeTpH-
yecKHe MOCTPOCHHS Ha 3TOM yepTexe yxe HenMb3sl GoJblue BLIMOJMHATD
NPOH3BOJLHO).

11°. B npouecce pelieHHs cTepeOMETPHYECKOH 3a4a4yu MpPHXOLHT-
Csl BBINOJNHATD H pasjiHYHbE JONOJHUTENbHbIE nocTpeenus. Hanpumep,
NOCTPOEeHHe JIHHENHOTO yrJa JaHHOTO ABYIPAaHHOTO YyI/a, Yria Mexily
JaHHOM NMpAMON M AaHHOMH IIOCKOCTbIO, 6HCCEKTPHCHI HEKOTOPOTO Yr.ia
u 1. 2. [Ipu BbiNOJHEHHH BCNOMOraTe/bHLIX MOCTPOEHHI caeayeT yuil-
THIBaTh He TOJIbKO IlapaMeTpHyecKoe YUCJIo H3o0paXkeHHs (YHCJI0 H3pac-
XOZOBAaHHBIX MapaMeTpPOB), HO H 06/1aCTh «10NYCTHMBIX PaCIOJIOXEHH Y,

Tak, n3obpakeHHe LEHTPa OKPYXKHOCTH, BMNHCAHHOH B TpPEYroib-
HUK AyByC,, He MoxKeT GbiTh BhIGpaHO Ge3 yyeTa 06/acTH H306paXKeH s
3TOTO lIEHTpa, KOTopas, KaK H3BeCTHO H3 HayepTaTe/ibHON reoMerTpHi,
npejacraBasiet co60H YacTb NJIOCKOCTH, HAXOIAULYIOCS BHYTPH TpeyroJb-
uuka DEF, cTopoHBI KOTOPOTrO — CpeAHHe JHHHI TpeyroabHika ABC.

[Tpumep 1. Onna us 6oxoBbIX rpaHell TpeyroJbHON NMUPaMHABI
nepreHAHKY/JspHA TJIOCKOCTH OCHOBAaHHA. JTa 6OKoBas rpaHb H OC-
HOBaHUe MHPaMHAbl — MpaBHJbHLIE TPeyTroJabHUKH. [IpHHAB NpOH3BOJIb-
Hblit yeTbipexyroabuik SBAC ¢ ero auarona-

JSMU 3a H300pakeHHe MHPaMHABl, HakhaeM S
napaMeTpHYeCKoe UHC/I0 H306pakeHHS.

Peurenue (puc.3). Usobpaxenue npa-

BHJIBHOTO TPEeYroJbHHKA, J€Xallero B OCHO- c
BaHHH NMHPaMH]LI, NPOH3BOJBHLIM Tpeyroib- B8

HHKOM BJIeUeT 3a co60# pacXox ABYX Napamer- D M

pos. Hsobpaxenve OGOKOBOH TrpaHH, AB/IA- K

oueficss B OpHruHase NpaBHJIbHLIM TpeyroJib- A

HHKOM, C [IOMOLibI0 [POH3BOJILHOTO Tpe- Puc. 3
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yrolbHHKa (01Ha CTOpPOHa 3TOr0 TpeyronbHHKa, ECTECTBEHHO, sIB-
JSeTCA M CTOpOlOil TpeyrosbHHKa, JexXallero B OCHOBAaHHM NHpa-
MHABI) BJeYeT 3a coboii pacxoa eile AByX napametpoB. M Hakoneu,
CYHTas, YTO MOCTPOEHHble TPEYrOJbHHKH NABJSAIOTCA H300paXeHHeM
TpeyroJIbHHKOB, MJOCKOCTH KOTOPHIX B OPHTHHA/e NepneHAHKYJSpPHLI,
Mbl HaKJ1ablBaeM Ha H300pakeHHe elle OJHO MeTpHYecKoe YCJIOBHe,
T. €. pacXo/yeM ellle O1HH NapaMeTp.

Hrak, Ha wn3o6paxeHHe NaHHOH NHpaMHIBI M3PacXOJOBAHO MAThb
napaMeTpoB, T. €. MapamMeTpHYeckoe YHCJO H3oOpaxeHHs p PaBHO 5,
H, TaKUM 06pa3oM, HHKaKHX APYTHX MeTPHUYECKHX NOCTPOEHHH Ha 3TOM
H306paXKeHHH BBINOJHSATb NPOH3BOJIBHO YXKe HeJb3l.

[TycTb nanee B 3TOM npuMepe CTOPOHA OCHOBaHHS AAHHOM MHPaMHAbI
paBHa a ¥ TpebyeTcs HalTH NJoLLA b G0KOBOH NOBEPXHOCTH NMUPAMU/ILL.
Onyckas A8 KpaTKOCTH C/JI0Ba «H300paXkeHne NHpaMKAbI», «H306pake-
HH{e TpeyroJbHHKa» W T. A.!, 6yleM roBOpHTb, YTO NaHa IHpaMKja
SABC, y koropoi 6okoBas rpaub SAB u ochoBanne ABC — npasuab-
Hble TpeyroJbHHKM, npuuem (SAB) L (ABC).

SlcHo, uTO

V3
Sasag= 1/-

Yrobel Habitn S

SAC.

Ina pewenna 3anaud TpeGyeTcs BbLINOJHHTL JONOJHHTE/NbHbIE
NOCTPOEH i1, NPUYEM, TaK KaK H300paXKkeHHe SIBSETCA MeTPHYECKH ornpe-
neJiennbiM (Ha Hero ObLIM H3pPacXoJ0BaHbl BCe MATb MapaMeTpoB), Bbi-
cota SK ne MoxeT ObITb NOCTpoeHa NMPOH3BOJLHO, T. €. He/lb3s, B3fB
Ha AC npousposbHyto Touky K, yrBepxaatb: «nyctb (SK) _L (AC)».

Tpe6GyeMoe nonoJHHTeNbHOE MNOCTPOEHHE MOMHO BBIMOJHHTL CJle-
aywowuM o6pasom. [Iposenem meanany BM Tpeyroabunuka ABC.
Tak kax TpeyroabHuk ABC npaBuabpHbif, To MeanaHa BM sBnsercs
u Buicotot, T. e. [BM] L [AC]. Ananoruuxo, nposeas megnany SD
tpeyrosibuuka SAB, umeem: [SD] L [AB]. Herpyano nokasats, 4to
{SD] L (ABC). Ilposeaem (DK) || (BM), torna (DK) L (AC). Coe-
AHHuM ToYKy S ¢ Toukoil K. Tak kak [SD] _L (ABC), To [DK] — npo-
exuns [SK] na nnockoctb ABC w, caesoBarenbso, [SK] L [AC].
Tenepb ocTanoch BLINOMHHTL HecsoKHble nojacuern. Haxoaum, yro

asacr HYXHO HaWTH Bbicory SK TpeyronbHuka

3 BM 3 i5
5D =1BM| =252, |DK| =5 <23y sKj=2LE,

Takum o6pa3oM,

Soon =2V (14 V/3),

! lan KpaTKOCTH B CNOBOCOYETAHHH «AaHO H3oOpameHHe QHUryphn» 4acTo onyc-
KacTCA C10BO «H306paKkeHiie» H MHILETCA NPOCTO «AaHa ¢Hrypa».
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Mpumep 2. H3z sepuun
B paBHOCTOPOHHEro TpPeyroJibHH-
ka ABC x nnockoctn ABC Boc-
cTaBJeH nepnenukyasp BK, npu-
yeM | BK| = | AB|. Haiizem Tan-
reHC OCTPOro Yyrja Mexay nps-
mpiMd AK 1 BC.

Pemwenne. TloctpouM us-
obpakeHHe NaHHOH QHI'YpHl H HAH-
JieM ero mnapaMeTpHYeCcKoe HHCJO
(puc. 4).

CuHras npoM3BONbHBIA Tpe-
yronbHHK ABC u3o6paxkeHneM
PaBHOCTOPOHHEro TpeyroJbHHKa, Puc. 4

Mbl pacxonyem JaBa napametpa. Cuuras oTpesok BK wusobpaxenu-
eM MepneHankyaspa K miockocTit ABC, Takxke pacxojiyeM ABa napa-
MeTpa, H, HakoHel, c4uTas, 4Yto |BK|: |AB|=1:1, pacxoayem
elle OAHH napaneTp;, TakHM ofpasoMm, p = 5. Urak, 3ananHoe us-
o6paxceHHe METPHYECKH OTPeNe1eHO H MPOM3BO.1 B BLINOJHEHHH AAJD-
HEAWHX METPHYECKHX MOCTPOeHHH HeI0MYCTIIM.

BhinosinuM cielyloliue 10noNHHTe 1bHBIe NOCTPOCHHA: B MJOCKOC-
1 ABC uepes Touky A nposesem npsamyio ! || (BC). Toraa yroa mMexay
npambiMi AK 1 BC pasen yray nexay npsambin A K u [ Uto6bl HaitTi
yroa nex iy npsameii AK 1 [, ouesitino, nenecooGpasHo BKJAOYHTD €ro
B KaKOM-HHOYAb NpsMOYroibubli Tpeyroabuuk. Ilpamyio DK L 1
MOXCHO MOCTPOHTb KaK HAKJIOHHYIO, NPOEKIHs KOTOpoli NMeprneHiUKy-
napua npaMo# I. Ilns nposesenus 310#i npoexkuuu — npamoit BD —
MOXKHO HCIOJIb30BaTh TOT (akT, yTo TpeyronbHHK ABC paBHOCTOpOH-
HHil H, Clle0BaTe/bHO, €ro MeauaHa AM saBiasieTcs W MepneHAHKY/s-
pom K otpe3ky BC. Takum o6pasom, noctpous meauany AM Tpeyrosb-
Huka ABC, a3arem (BD) || (AM) u[DK], MBI NONy4HM NPAMOYTOALHBII

tpeyronbHuk AD K. Otnowenune| DK|:] AD |=tg D?l\K GyaeT HCKOMBIM.
IMonoxus | AB| = a, Haiinem:

|BK| =0, |BD| =242, |DK|= 24T, |4D|=|BM|= 5 n,

S —
TakuM obpasoM, tg DAK = V/7, a cnegosaTenbHo, M TaHreHC yIia
mexay npamoivi AK u BC pasen V7.

[Tpumep 3. Onun KateT paBHOGEAPEHHOTO NPSAMOYTONbHOTO Tpe-
YroJIbHHKa JIEXHT B TI0CKOCTH @&, a Apyroit — obpasyeT ¢ Hel yroJ,
paBHblit 45°, TTocTpouM M306paenue 3aganHON QUryphl, HalileM ero
napaMeTpHYecKoe YHCJO, a 3areM BeJHYHHY YIJa, KOTopulit o6pasyer
THIOTEHY3a € MJIOCKOCTBIO Q.

Peweunne. Cuyuran npoussosbHbili  Tpeyronbuuk  ABC
(puc. 5) usobpakeHHeM NPAMOYrOJLHOrO TPeyroJbHHKa, pPacxoly-
eM Ha u3o6paxkeHue OAHH napamerp; cuuras, uro [AC]
[BC] — u3obpaxkeHHs KOHTPY3SHTHBIX OTPE3KOB, pacxolyeM elle
OfMH MNapameTp; cuHTas Aanee, uto (BC) sAsasercs H3oOpaxeHHeM
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npamo#i, obpasylowe#t ¢ mmo-
CKOCTbIO @ yroJ, paBHblii 45°, pac-
XoAyeM Ha H300pakeHHE TaKxke
OIMH MapaMeTp; TakuM o6pasoM,
p = 3. Iloatomy mas nocaenyio-
ILHX METPHYECKHX TMOCTPOeHHI
Ha 3TOM U306paXkeHHH ellle HMeeT-
csl HeKoTopas cBoboaa.
Onpenenum Tenepb BeJHUHHY
yrsia, Kotopblit o6pasyer runote-
ny3a AB c niockocTeio a. B nno-
Pic. 5 CKOCTH & BO3bMeM HEKOTOP Y10 TOY-
Ky B’ u O6yneM cuuTaTth, 4TO
(BB’) — 310 H306paxkeHne nep-
NeHAHKynspa K NJI0CKOCTH o.. TakuM o6pa3oM, Mbl H3PacXo0J0BaTH
HMeBLIHeCs B 3arnace ABa CBOGOAHBIX napamerpa. Mso6paxenne cTaso
METPHYECKH ONpejieseHHbIM, H TNMO3TOMY MNOCJAEAYIOLIHE MeTpHUYeCKHe
NOCTPOEHHS HA NOJyYeHHOM H300paXXeHHH MPOH3BOJLHO BHINOAHATD
nenn3s. BnpoueM, B naHHOM caydae 3Toro H He norpebyercs. [loct-
poum [B'C] u [B'A].

lNonoxus | AC| = a, uaxoaum: |BC|=a, |BB'|= 4 22 H

|AB| =a V2.

TaknM oGpasoM, B npsMoyroibHoM TpeyroibHuke ABB' umeem:
e
|BB'|: |AB| =1:2, 1. e. BAB' = 30°.

ZN
Ho (BB') L a, T. e. BAB' — 310 BeniuuuHa yria, KoTophlii o6pa-
3yet runoreny3a AB ¢ niockKoCTbiO Q.

3aMenuanne. Bubnpas Touky B’, npHHagnexaiLyio NJIOCKOCTH &, NPOH3-
BONbHO Mbl, DPYKOBOACTBYACh COOGpaXKeHHAMH HArJSAHOCTH noJyuaemoro H3o6pa-
XeHHs, NoAoGpanH ee TakuM o6pa3oM, 4ToGw npamas BB’ 6una napaanesnbua kpaio
cTpaHuubl. Takoe H306paxieHHe BLI3HBAeT MPEACTaBJEHHE O TOM, YTO B OpHrHHajle

!
(BoBy) L . 3ametnm, uto nponsson B BhGope ToukH B’ Bce-Takn neGesrpaHHucH,
Tax, npsimaa BB’ He nonxHa oka3aTbCsl napannenshofi npamoit AC (B 3ToM cayuae
" ’ &
npaMas BB’ Guaa Obi W3o6paxennem npaMmoil ByB,, napajnesbHoii NI0CKOCTH Og).

[Tpumep 4. B npaBunbHO# yeTbipeXyroJbHOH nupaMmmie yroa
MeX1Y NByMsl CME@XXHbIMH GOKOBLIMH rpaHsMH paBeH 2. HafineM yroa,
o6pa3oBaHHblii GOKOBLIM pe6pOM NHPaMHbI € NJIOCKOCTBIO €€ OCHOBAHHS.

Peweune. Scuo, uto durypa SABCD (puc. 6) asnsercs noJ-
HbIM H300pakenHeM 3ajlaHHo#t nupamuanl. [logcuutaem napamerpuye-
CKoe 4HCJo 3Toro u3obpaxenus. M3o6paxkenue KBajnparta, Jexailero
B OCHOBaHMH AAHHOH NHPAMHIbl, NPOH3BOJbHLIM NapaJjieorpamMmoM
ABCD Bneuet 3a co60it pacXoA ABYX napaMeTpoB; H306pakeHHe BbICO=
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Tl nHpaMuabl oTpe3koM SO, rae O — Touka
nepeceyeHliss JAHaroHajei napaJjesorpamma
ABCD, Bneuetr 3a cofoii pacxox eule ABYX
napaMeTpoB, TaK KaK Mbl CYHTaeM, YTO OTpe-
30K SO — 370 H300paxkeHHe NepneHAHKY/-
pa k niockoctH ABC. HUtak, p= 4, T. e. ana
BLIMOJIHEH I JaNbHEeHIHX METPHYECKHX Io-
CTpOeHIH, KoTopbLle MOTYT noTpeboBaThCs B
npouecce peuieHis 3alayd, B HalleM pacro-
psXKEHHH OCTaeTCsi BCEro OiHH CBOGOAHBIN
napamerp. Jl1s pelucHHA nocTaBJEHHON 3a- Puc. 6

Jaul MOCTPOHM Ha H300pakeHHH JIHHeHHLIH

yroJ AaHHOTO ABYTPAHHOTO yrja. DTO MOXHO clesiaTb, Hanpumep,
cjenyiounM obpasoM: Ha pebpe SC Bo3bMeM NPOH3BOJBHYIO TOYKY
M u 6yneu cuntath otpesok OM u3o6pakeHHeM nepneHAHKYAspa,
onyuwenHoro 13 Toukn O, nna pebpo S,C,y. Coenunsis Tenepb To4ky M ¢
Toukamu B u D, noayuism yron BMD, asnsiomuics, Kak HeTpyIHO
nokasarb, H3o6pakenmneM JuHeiliHoro yr.ia (asyrpanHoro yraa S,C,
B OpHTlHaje).

B ueprexk Tenepb MOKHO BHeCTH oGo3HayenHe 20.. Tak Kak oTpe3ok
SO — u3o6parkerHe BLICOTHI NHpaMHUALI, TO oTpe3oK OD sBaseTcs H3o-
6pa)keHHeM npoexkunH 6okoBoro pe6pa Ha NJOCKOCTh OCHOBaHHS NHpa-
MHIbI, a no3ToMy yroa SDO — 310 u3o6pakeHue yrJa, BeJIMYHHA KO-
TOpOTO ABJAETCA HCKOMOH. HeTpyaHo moacyutaTh,4To BeIHYHHA 3TOTO
yraa EaBHﬂeTCﬂ arcsin (ctg @), rae 0° < a < 45°,

12°% Tlpu pewennH HEKOTOPHIX CTepeOMeTPHYECKHX 3ajgay OGoJee
yA0OHBIMH OKa3bIBAalOTCSl He MNOJIHble METPHYECKH onpejeseHHble H30-
O6paxeHHs, a ynpouleHHble. Tak npu peweHHH 3ajay Ha KOMOWHALHH
MHOTOTPaHHHKOB H KPYTJBIX TeJ MOXHO, BbiOpaB ynao6Hoe aas usobpa-
XeHHA ceyeHHe KOMOMHAUMH TeJ, NMOKa3aTb Ha 3TOM H300parKeHHH C
TOYHOCTBIO X0 NoJo6Hs GUTYpy, MOJNYYEHHYIO B TAKOM CCYEHHH.

Tak, BmecTo H306pakeHusi NpaBHJIbHOH YeTbIpeXyroJbHOH mnHpa-
MH/IbI H BNHCAHHOTO B HEe 11apa MOXHO JaTb H306pa)keHue QHurypsl,
NoJyYeHHOH B CeYeHHH 3TOH KOMOHHALMH TeJa MJIOCKOCTbIO, MPOXOAsi-
uie# yepe3 BLICOTY NMHPaMHABl MapaJJ/esIbHO CTOPOHE OCHOBAHHA. ITO
ceyeHHe ABJAETCA paBHOOEAPEHHBIM TPEYTOJbHHKOM, GOKOBbIE CTOPOHBI
KOTOpOro — 3710 anodeMbl nHpaMuibi. Tak Kak LEHTP lllapa JIeXHT Ha
BLICOTE NMHPAaMHAbIL, TO CeyeHHe Liapa 3TO# MJOCKOCTbIO 6yneT OKpYXK-
HOCTbIO Goabwioro Kpyra. Tak Kak luap KacaeTcsi rpaHed NHpaMubl,
TO CTO LEHTP JIeXKHT B OMCCEKTOPHOMN MNJIOCKOCTH NMJIOCKOCTEH NPOTHBO-
nosicxkHbX rpaneid. Ho GuccekTopHas MIOCKOCTb mepeceKaeT ABe ApY-
rie GokoBble TpaHH no anogemMam.

Taxum o0pa3oM, OKDYXHOCTb, NOJIYYeHHass B CEYEHHH, Kacaercs
GOKOBBIX CTOPOH paBHOOEAPEHHOTO TpeyroJbHHKa. AHaJOTHYHO 3Ta
OKPYXKHOCTb KacaeTCs M OCHOBAaHHA TpeyrosbHuKa. Mrak, B cevenun
Mbl TOJIYYHM paBHOOeIpeHHBLIA TPeyroJbHHK C BNHCAHHOH B HEro OK-
PYXHOCTbIO.

13°. Huoraa npu nocTpoenuu ueprexka K pelUCHHIO 331aUH LENECO-

-
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00pa3HO BBHINOMHHTL HYXHOe
NOCTpPOEHHe ¢c KoHua». Pac-
CMOTPHM CHauyalla NpHMep U3
NJIaHHUMETPHH.

MMpumep 5. [Hana ok-
pyxuoctbe paauyca R. M3 ee
LeHTpa TNpOBeleHbl 1Ba panHy-
ca OA n OB, ofpasyioline
MexAy co6oft yros, paBHHIH Q.
B MeHblHii CcerMeHT Kpyra,
oTceKaemoro xopsoit AB, Bnu-
CaH paBHOCTOPOHHHH TPEYroJib-
HHK, OJHA M3 CTOPOH KOTOpOTO
MepneHAHKY/IsipHA K  xopge
AB. Tloctpoum usobpaxense
3alaHHO® (UTyphl.

Pewen une. EcruHavars
C TMOCTPOEHHS  OKPYMKHOCTH
(0,] OA|), nocnie yero npoBecTH
B Hell xopay AB, To npu TakoMm
NopsiAKe NoCTPOEHHA MBI CTOJK-
HEMCSl C HeOGXOAHMOCTbIO BMH-
caTb TMNpaBHJbHBIH TPeyroJb-
HUK B cermenT. ['opasno nerue
BBINOJIHHTL TNOCTPOEHHS «C KOH-
ua». [TocTponM paBHoCTOpONHHH
ﬁ)eyronbunx CDK (puc. 7).

a CepeflHHHOM nepTeHAH-
Kyasape k otpe3ky D K ibepem
Touky O (Bue Tpeyroabunka CDK, no Ty e cTopony oT orpe3ka DK,
yto H Touka C). Onmuem okpyxuocts (0, | OD|) n uepe3 Touky C
nposejieM m _L (DC). Touku nepeceuenusa npsaMoit m ¢ OKPYXKHOCTBIO
(O, | OD|) oGo3naunm A u B. HsobpaxeHue ¢urypnsl noctpoeHo.

PaccMoTpuM mpumep H3 CTepeOMeTpPHH.

[Tpumep 6. B npaBHabHYIO YeTBIpEXYrobHYIO NMHpaMuAy BIH-
CaH KY6 TakK, YTO YeThipe ero BePLIHHEI JIeXKaT B OCHOBaHHH MHPaMHAbI, a
YeThipe ApYyrue — Ha GOKOBBIX pebpax. [locTpoum wu3oGpaxeHue 3a-
JNaHHOM (HTypHI.

Pemeunne. Ilyctre ABCDA,B,C,D, — uzobpaxenne Kyb6a
(puc. 8). Haiinem uentpnt ocHoBanuit ky6a: O = (AC) N (BD), 0, =
= (A,Cy) N (BiD,). Tlpoeenem (00,) u BO3bMeM Touky S € (00,)
(BHe ky6a). [TpoBenem nanee (SA4,), (SBy), (SCy), (SD,) u naitinem Tou-
kn P, Q R, N: P=(SAy) N (AC), Q =(SBy) N (BD), R =
= (SCy) N (AC), N = (SDy) N (BD). 3TH TOYKH — BepuUIHHBI OC-
HoBanus nupaMmuibl. Torma SPQRN — wu3obpaxenne 3afanHo# mNH-
paMibl.

14°. B 3akmiouyenue HacTosiero naparpada oTMeTHM cJeayiolee.
Ecin B 3anave peub ujer o ¢urype, mocrpoenne kotopoit Tpefyer
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pacxolla He 6oJiee MATH MapaMeTpPoB, TO B MpoLECCe PELIeHHs MOoCcTpoe-
HHe H306pakeHHs! He OMHCHIBAeTCH (OAHAKO MOCTPOHThb 3TO H306pake-
HHe, ecTecTBeHHo, Heo6xoauMo). B Takux cayuasx y6exnaioTcs NHILb
B MOJIHOTE NOCTPOEHHOTO H300paeHHS H MOJACYHTHIBAIOT €ro napamer-
puyeckoe uucso. Iloacuer napamerphyeckoro umncina HeoOXOAuM, TakK
Kak B npouecce pelleHHs MOTYT noTpe6oBaTbCs AOTOJHHTENbHbIE IO~
CTPOEHHS MEeTPHYECKOTO XapaKTepa, KOTopble NPH HaJln4HH CBOGOIHBIX
napaMeTpoB MOXXHO BbIMOJHATH IPOH3BOJLHO (C YYeTOM KOHKpeTHBIX
orpaHHyeHyil B BBIMOTHEHHH 3THX MOCTPOEHHH).

Ecan B 3anaye peub naer o Qurype, nocTpoexte kKotopoi Tpefyer
pacxojia €osee nATH napaMeTpoB, TO Ta 4acTh NOCTpoenHs H3obpaxie-
HHSA, OCyLiecTBJeHlC KOTOpoi TpefyeT pacxoja MATH napameTpoB, He
OMHCBIBaeTCs; JagbHelillle e HeoOXOLHMbie NMOCTPOEHHA 00A3aTeJbHO
ONHCBHIBAIOTCS B NE€PBOM YACTH pelleHHs H BbITOJHAIOTCA B COOTBETCTBHH
C 3aKOHaMH NapaJjJeIbHOTO MPOEKTHPOBAaHIA.

Ecau B 3anave orosapHuBaeTcsi, YTO HEKOTOPbIE 3JEMEHTHI HaHHOM
¢urypnl TpebyeTca NOCTPOHTH (HaNpHMEp, ceyeHHe B AaHHOI mupamu-
Ae), To nocTpoeHHe H300paskeHHs 3THX 3JEMEHTOB 3alaHHO#l (Urypbl
onucbiBaeTcs obsi3atenbHo. PadyMeercsi, no Xoay MOCTpoeHHsl Bejlercs
nojcCYeT NapaMeTPHYECKOTO YHCJAa MoJyyaeMoro Hsobpaxesus (Takue
npumepnl 6yayT paccMotpennl B § 12 raassi 111). B HekoTopsiX cayyasx
OMHCaHHe 3TOT0 MOCTPOEHHS BBIMONHAETCA IO MOJHOH CXeME pelleH!s
3allayH Ha MOCTpoeHHe (aHa/lHu3, NocTpoenHe, A0Ka3aTenbCcTBo, HCCAC!0-
BaHHe), B HEKOTOPBIX XKe CJAYYasiX OTPaHHUYHBAIOTCA OMHUCAHHEM OT/ie/b-
HBIX 3TanoB 3Toif CXeMbl, HaNpHMEP OMHCAHHEM NMOCTPOEHHA H JOKa3a-
T€JbCTBA HJIH NMOCTPOEHHS H HCCNIEAOBAHHA H T. 4.

§ 2. KpaTkas 3anucb yCJAOBHS 3ajauud

[Tocne Toro kak BbINOMHEHO MOCTpoeHHe H3o6GpaxkeHust AanHoil du-
rypol (6e3 Tex JONOHHTeNbHLIX NOCTPOEHHH, HEOGXOIHMOCTb KOTODPBIX
BLIACHAETCSA JIHIB B NpoLEcCe pellieHHs), Ha yeprexe MpoCcTaBAAOTCSA
HYXHble 0003HauenHs, BbINOJHAETCA KpaTKas 3anich YCJOBHA 3ajayH.
Kparkas 3anuch ConpoBoxX12eTCsl CIOBAMH «1aHOY, «<HaHTH» («10Ka3aTh).

DNleMeHTH! J1JaHHOH (PHTYpBI, H306paKeHHe KOTOPBIX MOXeT NMOABHTb-
Cfl Ha yepTexe JIMLb NoCJe JONOJHHTENbHBIX MOCTPOEHHH, €CTeCTBEH-
HO, B 3TOH KpaTKoOH 3anHCH He OTMevawoTcH.

[lpuBeseM KpaTKyio 3anHCh YCJIOBHS K NpuMmepam u3 § 1.

K npumepy 3 (c. 13).

N N
Jlano: AABC, BCA=90°,| AC|=| BC|,[AC]= a, ((BC)], &)=45°.

Haiitn (AB) o).
K npumepy4 (c. 14).
Hano: SABCD — npaBunbHas nupamuaa, S — BepllHHA,

(SBEY, (SDC)) = 2a.
Hautu ((SD), (ABC)).
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K npumepy 5 (c. 16).

N
IO auo: (0, |0OA)), [AB] — xopaa, ((A0), (BO)) =a, ADCK —
npasunbubiii, B € (0, |0A]), D ¢ (0, [OAl), K ¢ (0, |0A)),
C ¢ [AB], [CD] L [AB].
Hai#tu |DK].

K npumepy 6 (c. 16).

Hauno: SPQRN — npasuabnas nupamula, S — Bepunna,
ABCDAB,C\D, — xy6, {A, B, C, D}c< (PQR), A;¢[SP],
B, €[SQ], C, ¢[SR], D, €[SN].

Haitun orHowenne obbeMa KyOa K o6beMy MHpaMHIBI.

Ecau TeKCT 3aj1a4ll CONEPXHT BCe HeoGXOAHMBIE 0GO3HAYEHHS, TO
KPaTKyl0 3aMHChb YCJOBHSI MOXXHO OMYCTHTH.

B npoTHBHOM cayyae KpaTkas 3amicb YCJOBHA 00f3aTeNbHa: C
cc MOMOLIbIO COAepPIKaHKHE 33]1aUll YBA3LIBAETCS C BBEJAEHHBIMH Ha uep-
Texe o603HaYeHHAMH, 6/1aro1aps eil yaaeTCs HCNOJb30BaTh CUMBOJIHKY.

§ 3. Pelwenne 3apauu

[Toa pewennem 3aaun MOHIMAETCA 1enb JOTHYECKHX PacCysKACHHUI,
MaTeMaTHUYeCKHX NpeoOpa3oBaHHil Il BhiyMCJAeHHH, MOCJIEIHHM 3BEHOM
B KOTOpO# sBJIsETCS OTBET HA BOMNPOC 3ajavH.

B 3To#t nenu paccyxienuit He NO/IKHO GbITb HHYETO JIHILIHETO H HH
O/l110 13 HEOOXOAMMBLIX PacCyXKIeHHH He N0MKHO ObITh ONYyLIEHO.

Cebiasich NMpH pelleHHH 3aau
s Ha omnpeje/ieHHsl, aKCHOMBl H Teo-
pembl, HX GOPMYJHPOBKH MpPHBO-

AHTb He 0053aTebHO.
| ITpumep 7. OcHoBanueM
| NHPAMIIBI CTYKHT PpOMG CO CTOPO-
HOM, paBHO# a; 1Be GOKOBbLIE I'pa-
| HU NEpneHAUKYAApHB K MJIOCKO-
5 CTH OCHOBaHMs1 H 06pa3yloT Mexay
75_ — X" — 2% coboit Tynoit yroa §. Yroan mexay
A NIOCKOCTBIO OIHON H3 GOKOBBIX

/ rpaneil U NJOCKOCTbIO OCHOBAHHA
=D paBen o. Hailinem GokoByio no-
M 3 BEPXHOCTb MIIPAMHIBI.

' Moctpoenne H3obpa-
xeHHua, [lycts purypa SABCD —
u3o6paxenue 3alaHHOH MHpami-
asl (puc. 9). 3Oto usobpaxenie
nonvoe.  Haiinem napamerpn-

\ ) yeckoe 4ucno. [lapannesorpamm

8 ¢ ABCD wmbl cuntaem wu3o0paxe-

Puc. 9 HHem pomba (co cTopoHo#t a) —

18



o1iH napamerp, TpeyroabHukH SBC u SAB — n3o6paxeHiamu rpa-
Hell, NepNneHANKY/JsSPHbIX NJOCKOCTH OCHOBAaHHA, — ABa Mnapamer-
pa. Yroa mexay naockoctamMi SAB u SBC — usobpaxenue aBy-
rPaHHOTO YrJa, paBHOTO B, — ONMH NapameTp, H, HAKOHeLl, ABYTPaHHbIA
yron npu pebpe AD — usobpaxceHHe JAByrpaHHoro yr.ia, pas-
Horo o, — oauMH napaMerp. Takum obpasom, p = 5 (T. e. H3006pa-
XKenHe sIBASIeTCA MOJHLIM H METPHYECKH ONpeleseHHbIM, H, CJejloBa-
TCJIbHO, HHKAKHe HOBble MeTpHYeCKie NOCTPOeHHs1 Ha 3TOM H300paxe-
HHH He MOTYT OBbITh BBINOJIIEHBI NPOH3BOJLHO).

O auno: SABCD — nupamuna, S — sepumna, ABCD — ponb,

|AB| = a, (SAB) L (ABC), (SBC) L (ABC), (SAB), (SBC)) = B,

(SAD), (ABC)) = a.
Hafrtu: S — niomaie GOKOBO# MOBEPXHOCTH MHPaMIAbL.
Pemwmenue.

L. Seox =Sp sa8 T Spssc+ Spsap+ Sa sep:

2. (SAB) 1 (ABC) n (SBC) L (ABC)=> (SB) _L (ABC).

3. (SB) L (ABC) 1 (AB) = (ABC), (BC) = (ABC)=> (SB) L (AB)
i (SB) L. (BC). Toraa tpeyroabuukn SAB u SBC npsiMoyroabHble,
umelor obwui kater SB 1, kpome Toro, |AB|=|BC|, T. e.
ASAB 2 ASBC, u nostoMy S,q,; = S,spc-

M3 kourpysurhoctn TtpeyrosbnukoB SAB u SBC, y koTopbix

P S

ABS =-CBS = 90°, cnexayer, uto | SA| ==| SC|. Tpeyroabuuku SAD

# SCD umeior no ABe COOTBETCTBEHHO KOHTPYIHTHbIE CTOPOHBI H O6LLYIO

cropony SD, mostomy ASAD & ASCD, u toraa S,q,p =S, scp.
Urak,

Sdox =2 (SA sap t+ SA sap)-
4. (AB) L (SB) u (BC) L (SB), nostomy yron ABC — nunefinbift

AN
yron AByrpaHHoro yraa SB; caeroBateabHo, ABC = .

5. Ioctpoum pom6 AB’C’'D co cropono#i, anuHa KOTOpoii paBHa
|AD], u yraom mexay npsambiMd AD u DC’, pasubiM B. Toraa pom6
AB'C'D umeer dopmy opurunana (A4,8,C,Dy, — pom6), H mo3ToMy B
€ro IJIOCKOCTH MOXXHO BbIMOJNHHTb NOCTPOCHHSA C TOYHOCTbIO L0 MOAO-
6us. OnyctuM u3 Touku B’ na npamyio AD nepnenaukyasp B'M. B
poACTBeHHOM npeo6Gpa3oBanHil ¢ ocbio AD U nmapofi COOTBETCTBEHHBIX
Touek B’ u B orpe3ok BM cooteercTByet oTpe3ky B’ M. (Takum o6pa-
30M, oTpe3ok BM sBisercs nsoGpaxkeHHeM NepmeHAAKYyJaspa, ony-
LLeHHOTO B OpHrHHANe H3 ToukH B, na cropony A,D, pom6a.) Coeau-
HMuM Tenepb Touky M c touko#t S. Torna, tak kak (SB) L (ABC),
(BM) — npoexkunsi (SM) na maockocte ABC. CnenoBarenbHo,
(SM) L (AD).

Tak xak (BM) _L (AD) u (SM) L (AD), to yron SMB — nuneii-

Pl
HbIH yroJ aAByrpakunoro yrna AD, 1.e. SMB = a.

19



6. SASAB=%|AB|.|SB|, rae |AB| = a.
Haiigem |SB|. W3 npsmoyroabnoro Ttpeyronbunka ABM  umeenm:
|BM| = | AB| sin BAM = a sin (180° — B) = a sin p.
M3 npsmoyroabuoro Tpeyroabiuka SBM Haxoanm:
|ISB| = |BM|tga = asinf . tg a.
Takum o6pason,

— 1 e
SASAB—-Ea sin B . tg a.

7. S, sap =l2 |AD| + |SM|. U3 npaMoyrosbHOro TpeyrojbiHka
SBM noayyum:
|SM|=|BM‘ _asinf

cos & cosa
Takum obpasowm,
S _ 1 5 sin B .
A SAD 2 cosa

n o
2a? sin B cos® (T — -—)

2

1 .
8. S, = Q(Eazsmﬁtgoc+—l2-a2 Si"ﬂ) =

cos & cosa

3ameuvanue. [lpn pewennn 3agau ¢ o6o6UICHHLIM YCJAOBHEM COXpaHfaerTcs
H3BECTHLI# NPOH3BOJI B METPHYECKHX NOCTPOEHHAX Ha n3oGpaxennu. Tax, B paccMoT-
peHHOM mnpHMepe TOMKY M MOXHO OLi10 Bhi6paTb AOCTATOYHO NPOH3BOJBLHO (YUH-
TuBas, 4to M € [AD]). B atom cayuae usobpaxenie ctano 660 METPHUCCKH nepeolipe-
AeJeHHHIM, HO OCTaBanoCh Gul BephbiM. OAHaKo B 3ToM npHmepe Toyka M cTpou-
Jack AOBOJILHO JIerKO H NO3TOMY OT nepeonpefeneHHst H306paXXeHHA MOXHO Obllo
0TKa3aTbCH,4TO Mbl H caenann. Huxe (cMm. npumepnt 76 u 82), rae nepeonpefenenue
H300paxKenus Obl10 NPCANOYTHTC/IbHEH, YEM TOYHOE MNOCTPOCHHE, MBl PacCMOTPEH
u3o6paxkeHHe, Ha KOTopoe H3pacxooBako 6 napameTpos.

§ 4. O HeKoTOpbIX METOAAX PELUEHHS reOMETPHYECKHX 3ajay

B nanHoM npakTHkyme Mbt GyleM NpHAepXKHBATLCA CeAyiolled Knac-
cHpHKaALHH TeoMeTpHYECKHX 3ajay.
K tuny F oTHeceM Bce Te 32;1a4H, B KOTOPLIX reOMeTpHYecKas Qury-
pa onpezenena ycJOBHEM C TOYHOCTBIO JIO NepeMeLieHHS.
TNy M oTHeceM Bce Te 3ajauH, B KOTOPbIX reoMeTpHyecKas ¢u-
rypa omnpejeJ/ieHa ¢ TOYHOCTbIO A0 Nnoao6us.

3amMeuyaHHne. SIcHO, 4TO ecAH B YCIOBHH 3afiauH CpeiH RaHHLIX BeNHUHH
HMeloTCs AH6O ANHHA OTPe3Ka, AH6o ANHHA AYTH, At6o naowalb ¢GHrypsl, 100 06heM
Tena, T. €. BeJHUMHBLI, COXpausioulHecs MPH NepeMelleHHAX, TO STH 3alayd ABJRIOTCH
3ajayaMn THna F,

[lpn TpaanuuoHHOM pelleHMH 3ajay THna F Hcnoas3ylor chaeny-
olite ¢nocobui;
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1) 4yncTO reoMeTpHyecKui,

2) anrebpanyeckuii,

3) KOMOMHHPOBaHHbIH (Ha HEKOTOPLIX 3Tanax pellenye Belerca
YHCTO FEOMETPHYECKH, Ha APYrHX — anrcOpaHyeckH).

[Npn pewenun 3anau anreGpanyecKuM C€noco6OM, €eCTECTBEHHO,
HCMOJIL3YIOTCA reoMeTpHYecKHe cBoHcTBa puryp. HaxoxneHue HCKOMBIX
BeJIHYHH M J0Ka3aTesbCTBO TpeOyeMbIX yTBEpXKILeHHH MOryT ObiTb Bbi-
NoJIHEeHb! JJH60 NPSIMbIM CYETOM, JIHOO C MOMOLIbIO COCTABAEHHS ypaBHe-
HHA (WJIH CHCTEeMbl YypaBHEHMH).

CylHoCTb METOAa, KOTOpbIH Ha3blBAiOT MPSMbIM CYETOM, COCTOMT
B TOM, YTO 3a/laHHble H HCKOMbi€ BEJHYHHbI CBA3bIBAIOT LENOYKOH Mpo-
MEeXYTOYHBIX BEJHYHH, KaX/as H3 KOTOPLIX NOCJ/€e10BaTe/bHO onpele-
Jasercs (MOACYMTHIBAETCH MJH BbIpaxkaeTcs) yepe3 mNpeablaylLHe.

Onpenensnsi NpoMeXYTOUYHbE BENHYHHbI, A1 CCKPALIEHHs AajibHe it
IIHX 3anucedl MOXXHO BBOAHMTb KpaTKHe OOO3HAUYEHHA 3THX BeJHYHH.
Tak, ecan ansa pelieHus 3apay# HEOOXOAMMO HANTH BEJNHYHHY YrJia

—
BAC, 10 MOXHO MOJIOXKHTb ANl KpaTKocTH BAC = a. AHajornuso
MO2KHO TNOJIOXHTb /151 kPAaTKOCTH AJHHY HEKOTOPOro OoTpe3Ka, HanpH-
mep BH, papHoit A u T. A. Benunnbi &, A HT. 1. — 37O NMPOMEXKYTOUHbIE
HEH3BECTHbIe.

PeuleHne mnpAMBIM CYETOM SIBJISETCA CHHTETHYECKHM peLIeHHeM.

ITpu peuienun 3amay ¢ NOMOLIBIO ypaBHEeHHII 3alaHHbIE H HCKOMbIE
BeJIHYHHBI CBA3LIBAIOT ypaBHEHHEM WJIM cHcTeMo# ypaBHenu#t. Muorna
K YHCJy HCKOMBbIX ObiB2eT Lesiecoo6pa3HO NPHCOGAHHHTb TaK Ha3biBae-
Mbie BCMIOMOraTe/bHble HeH3BeCTHble, BBeleHHe KOTOpBIX YyMpouiaer
HaXxoXZeHHe HCKOMBbIX BeauuuH. Mnoraa B npouecce pelueHus ypashe-
HHA (WIM CHCTEMbl YpaBHeHNH) BCOMCratesibHble HEW3BECTHbie yAaer-
cA HCKMIOYHTb. B Takux cayyasX BCnoMorare/bHOe HEH3BECTHOE Bbl-
CTynaeT B pPOJIH TaK Ha3LIBAEMOTO ONOPHOTO 3jaeMeHTa. Bbipaxas ero
ABYMs cnoco6aMH, COCTABSIOT ypaBBeHHe, B KOTOpoe BXOAAT 3alaHHbIe
H HCKOMEie BesHullbi. Takoil cnoco6 cocTaBleHHs ypaBHEHHs HHOTAa
Ha3bIBAIOT METO0M ONOPHOTO 3/IEMEHTa, H, B YaCTHOCTH, €CJIH ONOPHBLIM
3JICMEHTOM fIB/SETCSA MJIOWLA/1b, TO 3TOT CNOCcO6 Ha3bIBAIOT METO10M MJIO-
wanreit (cM. npumep 9, c. 23).

PeltieHne ¢ noMolbio COCTaB/I€HHA ypaBHEHHs MM CHCTEMbl ypaBHe-
HHi ABJSIETCA aHAJHTHYECKHM pelleHHeM.

TNocne pewenus ypaBHenus (MJIH CHCTEMbl YpaBHEHHH) HEOGX0AHMO
oTo6paTb H3 YHCJA NOJYYEHHbIX PelleHHH TOJbKO Te, KOTOphIe y0BJeT-
BOPSAIOT YCJOBHIO 3ajayH.

PaccmoTpuM npumepsl.

I[Tpumep 8. B napanienorpamMme, CTOPOHLI KOTOPOTO PaBHH a
H b, a yros Mexay 3THMH CTOPOHAMH paBeH @, NPOBeleHbl GHCCEKTPHCH
yeTbipex yryioB. Hafizem niolianb yeTblpexyroblilika, OrpaHHYeHHOro
GHCCEKTPHCAMH.

Hano (puc. 10): ABCD — napannenorpamm, la, lg, lc, Ip —
6necektpuchl yranoB A, B, C, D; [ N ls=P, lan b =M,

P

lsNlc=K lcNIlp=E,|AB| =a, |BC| = b, BAD = a.
21



Ha#ituw S — niowaas ve-
¢ Thipexyroabunka PMEK.
Pewenue. Buacuum npex-
Je BCEro BHA YeTHIPEXYTOJbHHU-
ka PMEK. Tak kak (AD) || (BC),

Pl o P a
MAD == uw BCK = 2 TO

2
(AM) || (CK). AHaNoruuHo
(BK)|| (DM), 1. e. PMEK — na-
paJelorpaMM.
AN P o
Janee, Tak kak BAM =% u ABK = 1802 a, TO B
A ABP A/p\B = 180°——°L—:-—.@£§'—'i =90°, a cJenoBaTeJbHO, M

s
MPK =90°. Toraa PMEK — npamoyronbhuk. Iloatomy
S=|PM|-|PK|
Tenepb ncnonb3yeMm npsiMoit cyer.
U3 npsmoyroabubix Tpeyroabuiikos ABP u AMD umeeM cooTBeT-
CTBEHHO:

|AP|=acos%, | AM | = bcos%.

Toraa
|PM| = ||AM| — |AP|| = |a — b]| cos %

Ananorudso M3 npsMoyronbHbeix TpeyronbuukoB ABP u BKC:
|BP\=asini;- H |BKl=bsin-°é‘-, T. e.
|PK|=||BP|—|BK[|=|a—b|sin-°2°—.

Takum o6pasom,
la—b|*sina
2

¢ . a
S=|a—b|cos—:|a—b|sin— =
2 2

Ho |a — b|® = (a — b)?, caenosatenbHo,
S — (a — b)?sina
—

ITpumep 9. Yroa mexay CTOpOHAMH TPeyroibHHKa, AJMHHBI KO-
TOpBIX @ H b, paBeH . Haiinem ajiuny oTpe3aka GHCCEKTPHCHI ITOTO yTiia,
JieXalero BHYTPH TpeyroJbHHKa.

Hauo (puc. 11): AABC, |AC|=b, |BC|=a, ACB =g,

N N
ACD = BCD.
Haiitu: |CD|.
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Pewenmne. TNonoxnm |[CD|=x. Taxk

= =1 in®
KaK S, 45c=S pacp +Sanc0 = ry bx sin-
1 9 1 @
— axsin X = —x(a4b)sinL n
+ 2 2 2 @+ ) 2
1 .
Spasc= 2 ab sin ¢, TO noJay4aeM cJeny-
iolee  ypaBHeHHe:

1 P 1 .
-— b n—=— b n 7y
2x(a-}- ) si 5 2a sin ¢

HJH
x(a+0b) sin% = 2ab sin%cos %.

2ab_ cos L.
a-b 2
[lo cmbicny 3agnaun x > 0. Ha#inennoe pe-
lIeHHe YpaBHEHHS 3TOMY YCJOBHIO YIOBJET-
BOpSeT.

ITpumep 10. Touxa, B3ATas Ha ri-
NoTeHy3e NPAMOYrONBHOTO TpPeyroJbHHKa H
OJHHAKOBO Yla/lleHHasi OT ero KaTeToB, IeJHT
THNOTEHY3Yy Ha OTPe3KH, JVIHHBI KOTOPBIX paB- Puc. 12
ubl 40 1 30 cM. HafizeM KateThl TpeyrosbHHKa.

Dano (puc. 12): A ABC, ACB=90°, D ¢ [AB], | AD| = 40 cw,
| BD| = 30 cM, Touka D oaunakoso yaanena ot [AC] u [BC].

Hanartu: |AC| u |BC|.

PemeHnue. Tak kak Touka D oxmnHakoBo ylajeHa OT KaT¢TOB
ACu BC, 10[CD) — 6uccekrpuca yrna ACB. Tor1a Ig% = '-13—2 = %.
Tak kak |AB| = 70 cM, To nosioxkuB | AC| = x, noayunm: |BC| =
= J/70® — x* u Torga sanuieM ypaBHeHHe:

IMockonbKY sin% +#0, Tox =

—x __4
V70 =x2 3'

OoTKylda Xx; = 56, x, = —56.
ITo cmbicy 3aaun 0 < x < 70. Ato# cHCTEMe YI0BJETBOPSET TO/b-
Ko x;. TakuM o6pasom, | AC| = 56 cM, a Toraa | BC| = 42 cm.

PaccmoTpum Tenepb npuMep, rie BBOAMTCS BCIIOMOTaTe/bHOE HEH3-
BECTHOe, TNpHYEM B NpoLEcce pelleHHs OHO MCKJIOYaeTcs.

[Tpumep 1l. B paBHoGenpenHom tpeyronbuuke ABC (|AB| =
= | BC|) npoBeneHa Ouccextpuca AD. Ilnomann TpeyroJbHHKOB
ABDA}E‘ ADC paBHbl cooTseTcTBeHHO Sy H S,. HaiineM anuny ocHosa-
nua AC.

Pemenmne. Iyctb A ABC — pannbiét Tpeyroabuuk (puc. 13).
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8 ITomoxum |AC| = x H BBeleM BCHOMO-
raresibHoe HeusBecTHoe: |AB| = y. Ilyctb

[BM] — Bbicota Tpeyronibuuka ABC. Tak
Kak
S = tiBM|jaci =LY 2 4
AABC =2 VP rT
H
2 Spasc=Sansp + Sacan
TO NOJIyYyaeM YpaBHEHHe
X —}
K ‘%_x_ x=8,+S,
A M_' ¢ Tak kak [AD) — 6uccekTpuca yraa A, To
18D| _ '—Ai‘-. Bbipazum oTHoleHHe 18D] ye-
Pue. 13 IDC| | AC| D

pe3 S, u S,
1 1
ZIBD|-|AK| =S, u £|DC|-|AK|=S,

rae [AK] —Boicota TpeyroabHuka ABC,

|BD| - |AK| _ S, oon 1BDI_S)
" IDCl-(AK| S, \DC| S
|AB| S, y_S
aTtorjam — = A Tak Kak |AB|=y u |AC|=x, To ===
a M =S, |AB| =y n | AC| Py

—3TO M ecTb BTOpOe ypaBHeHHe, CBA3biBaiolllee HEHU3BECTHOE X, BCMO-
MOraTe/ibHOe HEeH3BECTHOE y C HaHHLIMH BeJHYHHaMH S; M S,.
Takum 06pasoM, Mbl MOJYYHJIH CJEAYIOULYI0O CHCTEMY YpaBHEHHH:

xV4y? —x* =4(S; + Sp),

Yy .S

x S,
S
M3 BTOporo ypaBHeHHA 3amHILUeM: y=§‘—f. [ToncraBnasa 3To

2
3HayeHHe y B MEPBOE ypaBHEHHe, MOJyYMM ypaBHeHHe, CofepiKalilee
TO/IbKO HCKOMOE HEH3BECTHOE X:

! 48%x2
XV ;2 ‘_x2=4(sl+82).
2

Pemasa ero, Haxo4HM:

2V S2(S: +Sy)

X = ; L.
2 2

ITo cMblcay 3amaud x — anuua oTpe3ka, T. e. x > 0. BuiscHum,

YAOBJIETBOPAET JU 3TOMY HepaBeHCTBY HaHenHoe peluexHe. OTBeT Ha
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5TOT BOmpoc OyneT NOJOXHTENbHLIM, ecaH 8
Mbl JIOKa)EGM, YTO 4Sf — Sg > 0.

Tak xak 4S? — §2 = (25, — S,) (25, +

4+ S,), TO JocTaToyHO ~ TOKa3aTh, uTO X X+2
S 1
28, — S, >0, wuaH uyto = > —.
1 2 ’ S, 2 2_(/ 9
Tak Kak %‘ = l, TO AOCTAaTOYHO AOKa3aTh, A 5 ¢
X

x Puc. 14
yto < >%, HAH 4TO y > 5" Ho 310 He-
X

paBeHCTBO cnpaBeanuBo. MTak,
S
ac| = Y 5CES)
Y 45t — 3
PaccMoTpHM Temepb NpuMep, B KOTOPOM BCIOMOTaTe/bHbIM HEH3-

BECTHbIM SIBJISieTCSl BEJIHYHHA YIJa.
Mpumep 12. B rtpeyronbunke ABC |AC| = 5¢cm, |BC| —

N P
— |AB|=2cm u BAC:ACB = 2. HaiineM aaunbl cTopoH
AB u BC.
Pewenue (puc. 14).
INonoxum | AB| = x, Torna | BC| = x - 2. BeeaeM BcnoMorare/b-

.

HOE HeH3BecTHoe: A/C\B = y. Toraa gA\C = 2y.
o Teopeme CHHYCOB HMeeM:

x  _ x4+2 5

siny  sin2y  sin(180°—3y) '

RIHU
) (12.1)
siny sin 2y
x 5
siny  sin3y (12.2)

ATy cuCTeMy peIIMTb Jierdye, eC/M HCKJIOUHTb H3 Hee X,
U3 ypasrenus (12.1) x = a u3 ypasHenua (12.2)

5 2cosy—1"'
x= % Takum o6pasom,
y
2 - Ssiny (12.3)
2cosy—1 sin3y '
OTKyaa
2sin3y = 10cos y siny — 5 siny,
HIH
4s5in¥ cos® = 10sin 2 cos, (12.4)
2 2 2 2



OueBHJHO, cos‘y;ﬁ- 0. B nporuBHOM cayuae %ff =90°, T. e

3y = 180° u, cnenobarennHo, ABC = 0°, 4TO NPOTHBOPEUHUT YCJIOBHIO.
3y
Pa3nenum oGe yactu ypaeHenus (12.4) Ha g (y) = cos 2

OCpatute BHHMaHHe Ha TO, YTO, YMHOXas 00e 4acTH ypaBHEHHS
(12.3) Ha ¢ (y) = (2 cos y — l) sin 3y, Mbl He CTaJlH JOKa3biBaTb, YTO
3HayeHHs y, NpH KoTopbiX ¢ (y) = 0, He ya0B/I€TBOPSIOT yCJIOBHIO 3a/1a-
yu. Jleno B TOM, YTO NpH yKa3aHHOM npeoOpasoBaHHH ypaBHeHus (12.3)
MOTYT Jiilib NMOSIBHTbCA NOCTOPOHHHE PelleHHs!, KOTOpbie OTCEIOTCS NPH
nocJjeayiouieii nposepke 1Mo cmeicay 3ajaud. [lpH nenennu xe obeux
yacteil ypaBHeHus (12.4) Ha g (y) = cos 3—; BO3HHKaeT OnacHocThb
norepu peuwenuit. JJokasas, uto g (y) % 0, Mbl moKasani, 4TO NOTEpH
peuieHHil npu 31OM Npeo6pa3oBaHHH HE MPOHCXOAHT.

Hrak, nonyuaem ypaaueuue

5sin L = 2sin 2 3’
2 2’

Hay

sin2 —8sint L =0,
2 2

A TaK xak sin-’é—;ﬁo (8 nmpotHBHOM cayyae y = 360°, uyTO npoTuBoO-

. 1
peunt ycnaoeuio), TO | — 8sin® 2 ri 0; cnepoBarenblo sin? ; =3
2 u
Tak Kak x = ——————, TO AJNA HAXOXMAEHHS X JOCTaTOYHO HaHTH
2cosy—1
. 3
aHayeHue cosy. Ho 1 —cos y = 2 sin? %, MOSTOMY C€OSy = —, H TOr-

aa x =4,
Tax kak 3HauyeHHe x = 4 yNOBJeTBOpSeT YCJOBHIO 3anayn (yGe-
IMTECb B 3TOM CaMOCTOATENLHO), TO MOJyyYaem:

|AB| =4 cM, |BC| =6 oM.

¥ naynpiit BLIGOP BCMOMOTATE/IbHOrO HEH3BECTHONO HIPaeT BaXKHYIO Pob
NpH pelleHHH 3a1aun cnoco6oM COCTaB/NeHHs ypaBHeHui. B cienyiowem
nprMepe Mbl PacCMOIpHM ABa crnocoGa BhI6Opa BCNOMOraTe/NbHOIoO He-

113BECTHOTO.

[Tpumep 13. B npsmoyroabHom Tpe-
A yroabHiKe GHCCEKTPHCA ORHOTO M3 OCTPHIX
AN yIJiOB paBHa ”23 . Haiinem karern, ecan

0—3‘ rUnoTeHy3a paBHA C.

A
¢ > 8 Hauo (puc 15)' A ABC, ACB = %,
Puc. 15 |AB| =¢, CAD BAD |AD| =25= V
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Haiitu: |AC| n | BC|.
Pewenue [losoxum |AC| =xun |BC| =y. Toraa
24yt = (13.1)

Beenem BcnomoratesnbHoe HeussectHoe: |CD| =2z. Toraa aerko
COCTaB/sieTCA CJeAyiollasi CHCTeMa ypaBHEHHH:

Pyy—a,

x’+z’=ie
3’

y—z_ ¢

z x’

OnHako NONBITKH PEUIMTh 3TY CHCTEMY HaTaJKHBAIOTCA Ha 3HauH-
tesbHble 3aTpyaHenus. [lonpobyeM BuiGpaTh Apyroe BcrnomoraresbHOE

N S
Heu3BecTHoe, noaoxus, Hanpumep, CAD = BAD =1{. Ilonyuaemas
CHCTEMa ypaBHEHHIi:

24y =, (13.1)
x=72 33 cos¢, (13.2)
y=c-sin2t (13.3)

pewaercs a0BoAbHO mpocro. Ilyrem noacTaHoBKH 3Ha4YeHHA x H Y
B ypaBHenHe (13.1) nocnenoBaTe/IbHO NMOMYyYaeM:

-Ez:-cos’t-}-c“‘sin”ﬂ = (?,
cos®f 4+ 3sin? 2 =3,

——li;w'—m-+3(l —cos?2f) =3,

6cos?2t —cos2t— 1 =0.

Taxkum o6pa3om,
(cos 2); = — %; (cos 2), =
ITo cmuicay 3anaun 0° < 20 < 90°, 1. e. 0 < cos 2 < 1. U3 wmah-
NEHHbIX 3HAYeHHH COS2f TONBLKO 3HaueHHe cos 2¢ =—;— YAOBJ/IETBOp €T

| —

o 1
9TOH cHcTeme HepaBeHCTB. M3 ypaBHenus cos 2 = 2 Doay4uHM

t =30°, u3 ypapuenu# (13.2) u (13.3) naxonum x u y.

Hrak, |AC| =%, |BC| =23,

PaccmoTpuM Tenepb npuMep, NpPH pelIeHHH KOTOPOTO HCMO/b3YIOTCA
METOA NpPAMOrO CYeTa W MeTOJ COCTaB/eHHS] yPaBHEHHS.
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[ITpamep 14. B paBHOGenpeHHbit Tpe-
yrofbHHK, OCHOBaHHe KOTOpOro paBHO &, a
yroJ NpH OCHOBaHUH PaBeH a, BMHCAHA OK-
pyxHocib. Kpome Toro, mnocrpoeHa BTOpas
OKPYXHOCTb, Kacawuasacs GOKOBBIX CTOPOH
TpeyroibHHKa W nepBoi OKpYyxHOCTH. Hah-
JeM pasHyc BTOPOH OKPY>XHOCTH.

O auno (puc. 16): A ABC, |AB|=|AC),

N
| BC| = a, ACB = a, », — nepBas Bnucal-
Hasd OKpYXHOCTb, TOouka O, — ee HEHTP,
0, — BTOpasi BNHCaHHAasi OKPYKHOCTb, TOYKA
Puc. 16 0, — ee ueHrp.
H afiTu: paauyc OKpyXHOCTH ©,.
P eweHue Tak kak Touka 0, — UeHTP OKPYKHOCTH, BHCAHHOM
B tpeyronbhuk ABC, 10 [BO,) — Guccekrpuca yrna ABC, 1. e.

AN
0,BD =% M Touka O, npHHaglexur taxxke [AD) — Guccekrpuce

yrna BAC. Tak kak Toyka O, — LEHTP OKPYXKHOCTH, BMNHCAHHOM B
yron BAC, 10 Touka O, nmpuHamaexut [AD).
[Nonaras ans kparkocti | 0,D|= R, u3 npsiMOyroibHOrO TPEyrob-

a (2
HHKa 0,BD Haxoaum: R = 7 tg—é (310 3TAaN npsMoro cyera, nocJje

KOTOPOTO MepPeXOiMM K COCTAaBJEHHIO ypaBHEHHS).
OnycTtum u3 touek O, u O, nepnenaukyasps 0,K u 0,M Ha cropo-
Hy AC. Takum o6pasoM Mbl MOJYYHM MPSAMOYTOJbLHYIO TpaneuHuio

S
0,KMO0,, B xotopoii AO,K = a, |0,K| = R. BBeneM HeH3BecTHoOe:
|O:M| = x, Torna |0,0,| = R + x. OnyctuB B 3TOf TpameuuH H3
TOoukH O, nepnenaukynsp O,E Ha orpesok O,K, nonyuum: |O,E| =
= R — x, W TOrAa U3 npsiMoyroabHoro TpeyrojbHuka 0,0,E nonyunm
ypaBHeHHe

R—x = cos a,
R+x
OTKyZa
= Rl-cosa'
|1 4 cosax

IMocae noncranorky B nocsientee ypapHente 3naveiting R H BuINOAHEHHS
HeOOXOAHMBEIX MpeoOpas’oBaHHil MNOAYUHM:

- s 2
x tg R

a
2
ficHo, 4TO MO cMbicay sajaun 0 < x < R, 1. e. 0 <% lg""% < R,
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HJIH

A TaKk Kak

SIERE )

4a€M TaKylo CHCTeMYy HEDaBEeHCTB:

3 % d
tg* - >0, g >0,

s & il 2 (4 2 a3
te? % < tg <, nan tg2(tg2 l)(lg2+l)<0.

Ho sTa cHCTeMa HepaBeHCTB CpaBeANHBA, TAK KaK MO CMBLICAY 3a-
naun 0° <o < 90°, a toraa 0° <% <45°, 1. e. 0 < tg% < 1.

Takum o6pasoM, AJAHHA HCKOMOIO paguyca paBHa %tgs %.

I[Tpumep 156. Hafinem o6beM npaBuibHORA YeTHIPEXYTONBHOM MH-
pPaMHIB!, CTODOHA OCHOBAaHHs KOTOPOH paBHa a4, a IJIOCKHHA yroa npu
BeplIHHe KOHIPY3HTeH YI/y HakJoHa 6okoBoro pebpa K NJOCKOCTH
OCHOBaHHS.

[ToctTpoenne uH3o6paxeHHWs naHHOH dury-
p & (puc. 17). INyctb ¢urypa SABCD — n3obpaxenue aaHion nupa-
Miael. HerpyaHo noacunrath (caenafite 3TO CaMOCTOATENBHO), 410
p = 5.

Hauno: SABCD — npaBuibHas nHpamuia, S — BepilHHA,

N N
|CD| =a, CSD = ([SD], (ABCQ)).
Ha#tu V — obbeM nupamuas.
Pemenue Tak kak [SO] L (ABC), To [OD] — npoekuns or-
pe3ka SD Ha maockoctb ABC, nosromy yron SDO — yroa HakJoHa
pebpa SD k maockoctH ABC. BBenem BcriomorarenbHOe HeH3BECTHOE:

N N
SDO = x, Torna u CSD = x.

Bripasum nBaxasl ANHHY GokoBoro pe6pa SD nmupamuibl, T. €. HC-
nonb3yeM | SD| B xauecTBe OnopHOro snementa. [sis sToro nposenem
[SM] — anogemy Gokoo#t rpanu SDC. Toraa us npsamMoyrosibHeiX Tpe-
yroabtukoB SDM u SOD, rre |OD] = 312/—2-, HMeeM COOTBETCTBEHHO:

|SD|=—2— u|SD|=_2V2
2 5]“';‘ 2cosx
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Taknum o6pa3oM, mosyuaem ypaBHeHHe

— =_“_‘L§__, HAH ~VZ, (15.1)

X X
2 sin— 2cos x sin — cos X

2 2

Tak Kak cos x = | — 2 sin* = 5+ TO ypaBHeHue (15.1) npuBoautcs
K CJeAyloleMy BHAY:

25in2§ +]/§sin%— 1=0,

OTKyZa

(snZ) = =VT2VD
2 /1.2 4

Mo cmbicay 3amaun 0° < x < 90° 1. e. 0° < f— < 45°, a Torna
0 <sin 7;— <r- V— Sr1olf cucTeMe HepaBeHCTB YNOBJETBOPSET TOJABKO

sHauenue sin 3 = ‘V_Q:‘_ﬂ’ (y6enuTech B 3TOM CaMOCTOSITENBHO).

Tenepb MOXHO HaiTH 06beM MHPaMHALL
. |

Ho S ,5-p = @% u M3 npsmoyroablioro Tpeyronbhika SOD nonyyum:
| SO| = |SD] -« sin x,

50| =acosy =a J/ 1—sim% =SV VE + 1.
Urak, V=%VV§+ 1,

3ameuanue, OO6paTute BuuMaHMe, uTO npH pemrennu npumepa 13 (c. 26)
MLl HalJIH 3HaueHHe BCMOMOTATeNIbHOTO 1ICH3BECTHOro (BeJHUMHY yraa {, a npH pe-
1eHuH npumepos 12 (¢. 25) u 15 (c. 29) ana naxoxkacnusa TpebGyemoil BeJHYHHBI OKA-
3aJ10Cb AOCTATOUHLIM 3HAThb 3HAYEHHE TPHTOHOMETPHUYECKOH GYHKUHM yraa, BeJHuH-
Ha KoToporo 6bl1a NPHHATA B KAa4yecTBE BCIIOMOraTC/IbHOTO HEH3BECTHOTrO.

[Tpu peweHuu 3anau anrebpaHyecKHM METOROM HCMOJb30BaHUE TeX
WJIH HHBIX TeOMETPHYECKHX 3aBHCHMOCTeH CKa3blBaeTcsi H Ha crocobe
peineHusi 3anaud. [TokaxkeM 3TO Ha cjeaymoluleM npumepe.

ITpumep 16. BokpyHOCTb BIHCaH paBHOGepeHHBIA TPeyroab-
HUMK, OCHOBaHHEe KOTOpOro paBHO @, a yroJ NpH OCHOBAaHHH paBeH o.
Kpome Toro, nocTpoeHa BTOpasi OKPYXKHOCTb, Kacaiollasics nepsoi oK-
PYy»KHOCTH M OCHOBAHHS TPeyrosibHHKa, MPHYEM TOYKA KaCaHHs ABASA-
erca cepejaHHOH ocHoBaHusA. Haiinem paauyc BTOPOH OKpYXKHOCTH.
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Hauno (puc. 18): A ABC,

S

| AB| =|AC|, |BC| =a, ACB=
=a, o (0,, |0,A]) — okpyx-
HOCTb, OMHCaHHas OKOJO Tpe-
yroabHHKa ABC, wy(0,, | 0,D]) —
OKDYXHOCTb, BMNHMCaHHasg B cer-
MEHT, OTcekaemblii Xxopao#i BC,
| BD| = |DC].

Ha#aru: |0,D|

Pewenuwne.  [-4 cnocob.
[Tycts | 0,D| = x. [Toaoxum ans

KpatkocTH |04A| = R. [lycTb Ok- o
PYXHOCTb ©, KacaeTCsi OKpYX-

HOCTH ®; B Touke K. Torna X
[AK] — nuameTp OKpYXHOCTH ;. Puc. 18

Coennnum Touky K ¢ Toukoit C,

P
B tpeyronbuuke ACK A/C\K = 90°, a AKC = a. Toraa u3 mnpsamo-
yroiabHoro TtpeyroibHuka ACD unMmeem:

AC| =2
|AC| 2cosa
a u3 npsMoyroJbHoro TpeyrosbHiika ACK noay4mm:
oR = 14l
sina
a
M, TakuM obpasoMm, R = —
' pa 2 sin Sa
Hanee, tak kKak | AD| « |DK| = |CD| - | BD|, T0 nmeeM ypaBHeHHe

CR—2x)2x = a—:-, HAd x*— Rx + -‘% =0,

a al
X% — x4+ —=0
2 sin 20 + 16 !

OTKYJa X, = %tga; X, = % ctga.

2-i cnoco6. Kak 1 npu nepsoM crnocoGe pelienHsi, NOCTPOHM CHa-
4ana npaMoyroabibii TpeyroabHHK ACK. A panee nocrynum che-
AylounuM obpasoM: uepe3 TO4Ky O, npoBejeM NpsAMYIO, apalenbHylo
npamoit CK, Touky ee nepeceuenus ¢ npamoit BC o6o3nauum M. Ye-
pe3 Touky M nposenem npsmylo, napajienbuyio npsamoit AC. Touky
nepeceyeHHsi npoBeleHHOH mnpsaModt ¢ npamoil AK oGosnauum O,

sicHo, uTo npH TakoM noctpoenns |DM| = |MC|= £, O:A?O, = 90°,
4
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N N
O;MD = a, MO,D = a. Toraa H3 NpAMOYTO/JbHBIX TpeylOJIbHHKOB
O;DM n O,DM naxoaum:

|O,D|=%tga " |02D|=%ctga.

Takum 06pa3oM, CYIIECTBYIOT JBE OKPYXKHOCTH, YAOBJIETBOPSIOLIHE
NOCTaBJEeHHLIM B 3ajaue YCJOBHAM, ITPHYEM €CJAH o == —2-, TO 3TH OK-

PYXHOCTH KOHTPYSHTHBI.

3amevanne. [lpu pemennn nepeuM cnocofoM, HCMNOAb3ys TreoMeTpHYe-
CKHe Coo0pa)keHHs, Mbl MPHILJIH K YPaBHEHHIO OTHOCHTENbHO X n a. [lpy pewennn
BTOPLIM CIOCOGOM reomeTpiueckiie coo6paxenns ObIH HCNOMb30BaHL LA HaXOMJe-
Hna | OgD| 1 | 03D | npambiM cueTom.

3nauuTenbHasl 4acThb 3ajay THna M peluaercs BBeA€HHEM BCMOMO-
raTeJLHOTO MNapamerpa (/AHHeHnoro), Gnaropapsi 4YeMy OKa3hlBaercs
BO3MOXKHBIM NpHMeHeHHe aJjreGpanuecKoro crnoco6a pelieHHs, O KO-
TOPOM MbI TOBOpHJH Bhiie. PaccMoTpuM npuMeps.

[Tpumep 17. B npAMOYro/ibHOM TpeyroJibHHKe H3 BEPLIHHb Nps-
MOTQ YrJia NpoBejleHEl BbICOTa H MefHaHa. OTHOIIeHHe MX AJHH PaBHO
40 : 41. Hafinem oTHOleHHe JJHH KaTeToB.

N\
Hdauno (puc. 19): A ABC, ACB =90°, [CK] — BricoTa, [CM]—
menuaHa, |CK|: |CM| = 40:4l.
Ha#fttn: |AC|: |BC|.
Pemenne BsereM BcnoMoratenbHbH mnapameTp, MOJIOMKHB

|CK| = h. Torna |CM|] = %‘. HafineM uckomoe orHoulenue mnps-

MBIM CYETOM.
W3 npsamoyrosnpHoro TtpeyrosbHika CMK nmeem: | MK| = %‘,
H Tak Kak [CM] — mennana npsimoyrosbHoro rpeyroJbiinka ABC,

10 |AM| = | BM| = |CM|=%‘.

e

Puc. 19
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Hanee,
41  9h  32h 41h . 9 50h
4K =55 =2 =2 w1 BK| =22 4 T =5
Tak kak
|AC* = |AB| - |AK| u |BC* = |AB| « | BK|,
|AC* _ |AB|-|AK| _|AK| 16
|BC|* |AB|-|BK| |BK| 25
Takum o6pasom, |AC|: [BC| = 4:5.

3ameuanHe, BcnoMoratenbHHi napaMeTp MOXHO BBECTH H CJeAYIOLINM
ob6pa3om: |CK| = 40¢. Toraa Tak kak | CK|:| CM| = 40 : 41, 10 | CM| =41¢ u, pa-
nee, |MK|= 9, |AB|= 41t, |AK| = 32t, | BK| = 50t.

[Tpumep 18. Uepes ueHTpoHa npaBHAbHOIO TPeyrosibHHKa B
IVIOCKOCTH 3TOro TpeyroJbHHKa npoeeaeHa npamad. J[okaxeM, 41O
CyMMa KBajpaTOB pacCTOSIHMA OT BeplLIMH TpPeyroJibHHKa A0 3ToH nps-
MOH He 3aBHCHT OT Bhi6Opa NpsMOH.

Hauno (puc. 20): AABC, |AB|= |BC| = |AC|. Touka O —
uentpona AABC, 1 >0, I N (AC)=M, [AD] LI, [BK] LI,
[CE] L L ~

Hokasatb: Q= |ADP+ |BK|*+ | CE[* ne saBucur or OMC.

HokasateabcTBo. PaccMorpum cayuaht, korna npsmas [
He conepxur Meaunany AABC. Tlocrpoum [AO0), [BO] u [CO]. Tak
Kak AABC npaBunbHbIN, TO 5TH OTPE3KH KOHIPY3HTHH. BBeneM Bcro-
MoraresbHbiii mapamerp: |AO| =a. Torma u |BO| = |CO| = a.
B kauectBe BCnOMOraTeqbHOTrO NapaMerpa, €CTECTBEHHO, MOXHO OblIo
npuHATh AMHHY cTopobl AABC. OnHako BbiGOp BCNOMOraTe/bHOro
napaMeTpa, CAeJaHHbLIH HaMH, HeCKOJbKO COKPAaTHT BhIKJIaakH. IloJo-

Py
KHM ellle ajaa kpatkoctH: OMC = w.
W3 tpeyronbuukoB OAM u AOP nMeeM COOTBETCTBEHHO:

TN P
D0A = 180° — (150° +a) = 30° — &, MOP = 90° — «,

P P TN TN
torna u BOK = 90° — a, COE = COB — BOK = 120° —
— (90° — a) = 30° 4 a.
[Moacuuraem Tenepp (NpPAMBIM CHETOM) CYMMY KBaJparoB JAJHH
TpebyeMbIX OTpPe3KOB.
M3 npamoyrosbhoro tpeyronbuuka AOD

| AD| = asin (30° — a),
M3 MpAMOYTroJbHOro TpeyroabHuka BOK
| BK| = a sin (90° — &) = a cos @,
u3 npsMoyroabHoro Tpeyroabuuka COE
|CE| = asin (30° + a).
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Taxum o6pa3som,
Q = a? (sin® (30° — &) 4 cos? & + sin? (30° + @) =

=a2(l—cos(60°—2a) + cos?a + l—cos(60°+2a))=
2 2

___az(l + cos?a + cos(60°—2a)-;-cos(60°+2a))=

= a® (1 — cos 60° cos 2o 4 cos® @) =
= az(l —% Qcos’a—1) + cos*a) = -g-az,

Herpyano yGeautbcs, uTto B cJyyae, KOrAa npaMaa [ COAEPKHT
meavany AABC, Q = -:—a’ (LOKaXHTE 3TO CaMOCTOSATENbHO).

HMrak, Mbl nokasanu, uro 3Hauende Q ot BeauuuHnl yrna OMC
He 3aBHCHT.

[Tpumep 19. UYepes runoreHysy NpAMOYToJbHOTO TpeyroJb-
HHKa TNpoBelleHa IJIOCKOCTb, HAKJOHEHHas K KaTeTaM TpeyroJbHHKa
nox yraamu o u B. Hafinem yros, o6pa3oBaHHLIA 3TOH MJIOCKOCTHIO
€ MJIOCKOCTbIO TpeyroJbHHKa.

INocTponm nsobpaxenue jpaHHO# uryprl (puc. 21). Ito Hu3obpa-
JKeHHe fAB/JfETCS TNOJHEM H AJA Hero p = 4 (y6emurecb B 3TOM
CaMOCTOSITENILHO).

Hdauno: AABC,[AB] — runorenysa, P — niaockocts, (AB]cP,

N N
(AC), P) = o, ((BC), P) = B.

N

Ha#aru ((ABQC), P).

Pewenne. Iloctpoum [CCy] L P, [AC,] u [BC,]. Tak kak
(CCy) L P, to [AC,] — npoekuus [AC] na P, [BC,] — npoekuus
[BC] nwa P.__ —

Torna CACy = o u CBCy = §. Uto6Bl NnoKa3aTh Ha H306paxKeHHH
JHHEHHbIH yroJ HCKOMOrO JBYrpaHHOTO yrja, Tpe6yercs NnokasaThb
eule H3o6paxkeHHe NepneHAHKYJaapa, ONYIUIEHHOTO M3 BepLIHHHI Nps-
Moro yrsaa Ha runotenysy. (B
HalLeM pacnopsiKeHHWH OCTaBa/ICA
elle OAHH CBOGOAHBIH mnapamerp.)
Bosbmem Touky K € [AB] u 6y-
JIeM cuuTaTh, UTO OTpe3ok CK
ABAseTcs H306pakeHHeM nepreH-
AuKyaspa k npsamoit AB. Tenepb
Ha H300paxeHHe H3pacX040BaHbl
BCe MATb NapaMeTpoB, T. €. MeT-
pHYECKHEe TOCTpOelHs Ha 3TOM
¥306paKeHHH BLINOJIHATh MNPOH3-
BOJIbHO Gogblue Heab3f. Coenn-
niuM Touky K c toukot C;. Tor-
na, Tak Kak [CK]_ L (AB) u
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[C{K] — npoekuns orpeska CK Ha mnJoc-

koctb P, To u [CyK] L (AB) u, TakuM o6- 5 @
P
pasoMm, CKCy — BeJqnuyHHa JIHHEHHOTro yrjaa
Mexa1y naockoctsasMu ABC u P. W
A~ 2 Or
[Tonoxum CKCy = x 1 BBeeM BcnoMora- &
tenbHblit napametrp |CCy|= a. Tenepp npsa- \72 0,
MbIM CYETOM HaMneM x. \

M3  npaAMOyroiabHbIX  TpeyTroJibilHKOB C\‘-i_/"
ACC; u BCC, HMeeM COOTBETCTBEHHO:

Puc. 22
|AC|=——, |BC|=—=.
sina sinf
Torna u3 npsamoyroabuoro TpeyronbHuka ABC nonyupm:
| AB| =V |AC] +|BC|? = — 2 Vsinta + siZp,
sina sin P
CJ1e10BaTe/bHO,
AC| - | BC| a
cKl=! —
|CK] |AB | V sin?a + sin?B
Ho u3 npamoyrospsoro tpeyronbuuka CKC, umeem:
, 1CC, | — —
sinx = —1— = }/sin
TCK | V'sin?a + sin B,
OTKYZa

x = arcsin }/sina + sin? .

Pl

Takum o6bpasoM™, ((ABC), P) = arcsin )/ sin® a + sin? f.

Yacto npu pelieHuu 3azay Tuna M, KpoMe BCNOMOTraTe/NbHOro na-
pameTpa, BBOAWTCSI ellle M BCNOMOTaTe/IbHOE HEM3BECTHOE, a 3aTeM
COCTaBJAAETCA YpaBHeHlie, CBA3bIBaiOlllee BCIIOMOTATebHLIH napamerp
H BCnoMorarenbHoe HeussecThoe. [lpuBeneM npumepsl.

[Tpumep 20. Painyc onucaHHO#H OKOMO NPSMOYTOJBLHOTO Tpe-
YroJbHHKAa OKPYXHOCTH OTHOCHTCS K PaiHyCy OKPYIKHOCTH, BIIHCaH-
HO# B 3TOT TpPeyroJabHHK, Kak 5 : 2. HalineM ocTpble yrianl Tpeyroab-
HHKa.

N
O ano (puc.22): AABC, ACB = 90°, v, — onucanHas OKpyx-
HOCTb, (®, — BIIHCAHHAA OKPYXXHOCTb, OTHOLLEHHE paaHyca OKpYHK-
HOCTH ®, K PalHyCy OKDYXHOCTH ®, paBHO 5 : 2.
P

AN
Ha#trtu: ABC u BAC.

Pemwenne. Tak kak A ABC npamoyroapusif, To Touka Oy —
IlEHTP OMHCAHHOH OKOJO HEero OKPYKHOCTH @y — SIBJSETCA CepeinHHON
runotenysnl AB. Tak Kak OKpPYXHOCTb ®, BIHCAaHa B TPeYroJbHHK
ABC, 10 ee uentp — Touka O, — OJMHAKOBO YyAaJeHa OT CTOPOH
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Tpeyronbiika ABC, T. e., onyctuB u3 ToUKH O, nepneHAHKYJspPhI
0.D, O,E w 0,K Ha croponnl Tpeyroabuuka ABC, noayunm:
|0.D| = |0,E| = |0,K|. BBenem BcriomorarejbHblil mapamerp, no-

noxuB |AB| = 2R, torpa |0,E| = %R. Tak kak mno mocTpoeHHIO

[0,E]1|I[DC] w [0,D]||[CE], 1O vuernipexyroabuuk O0,DCE — na-
pajasesorpaMM H Jaxe, KaK HeTpyAHO NOKa3aTb, KBaipaT, T. e.
IDC| = |CE| = |0,D|. BeeneMm BcioMoratesibHoe HEH3BEeCTHOE, TO-
noxuB |AE| = x. Torna u |AK| = x, 1ak Kak [AE] u [AK] — or-
pe3KH KacaTe/IbHbIX, NMPOBEJEHHBIX H3 TOYKH A K OKPYKHOCTH ©,.
CocTaBuM Tenepb ypaBHenHe. B npsimoyroabHoMm TpeyronbHuke ABC

HMeeM:
|ACP + | BCP? = | ABJ*.

[Nepexoass K BCroMorate/bHOMY MNapaMeTpy M BCIOMOTATE/NbHOMY
HEM3BECTHOMY, TOJIYYHM YpaBHEHHe:

(x + %R)”+ ((2R _04+ %R)’= 4R?,
T. e. 25x* — 50Rx 4+ 24R®* = 0,
4 6
OTKyla X, = ER; Xy = ?R'
Takum oGpasom, |AE | =§-R wi |AE| = %R.
Tak kxak |CE| = | 0,E| = %, TO NOJyYaeM B MepBOM CJydae:

|AC| = %R, a Bo BTOpoM — | AC| = -g-R.

B nepoM caywae |BC|= ]/41~Z’2—(§R’)2 = gR, a BO BTOpPOM —
- s (8= 8
|BC|—‘/R (SR) oR.

Takum 06pa3oM, TpeyrolbHHKH, MOJyYeHHBlE B NEPBOM H BO BTO-
pOM cJyuasX, KOHFpy3HTHbl. HalineM ocTpble yriibl OLHOTO H3 HHX,
HaNpHMep TNOJIYYeHHOro B nepeom cayudae. [Tonyuaem:

| BC

smABC_|AB| = smBAC-——MB =

|~
.

.3 .4
Hrak, ocTphie Yr/ibl TpeyroibHHKAa PpaBHEL: aresin —  aresin —.

3ameuanne. Ecan npuuaTe B KauecTBe BCMOMOraTeJbHOrO HEH3BECTHOrO
He AAMHY otpeska AE, a anuny katera AC, 10 nosyyenHoe ypaBHerue OyXeT uppa-
UHOHAJILHBIM.

ITpumep 21. JokakeM, YTO eCJIH BHICOTA H MeIHaHa, NPOBELEH-
Hhle M3 OAHOW BeplIMHbI HepaBHOGEAPEHHOTO TpeYro/bHHKa, Jexar
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BHYTDH TpeyroJibHHKa H o06pa3y- c

I0F C GOKOBBLIMH CTOPOHaMH Tpe-
Yro/lbHHKa KOHTPY3HTHbIC YIJIBI, a
TO 3TOT TPeyroJbHHK NpPsMOYTO/b- «
HBIH. A
HOauno (puc. 23): AABC, \
[CK] — BbicoTa, [CM] — Meamua- 4 8

AN N K M
Ha, ACK = BCM.

HokasarTs: AABC — Puc. 23
NPAMOYTOJIbHBIM.

N
HdokaszarteabcTBo. JloxaxeM, uro ACB = 90°. §lcho,

N
Yyto mnpeanosoxenHe o ToM, uto CAB = 90°, HecocToaTeNbHO, TaK
Kak Toraa otpe3ok CK coBnaznaer co ctopoHoit AC U NMo3TOMY AOJIKEH
coBnaaatb co croponoit BC, uTo6bl 06pa3’oBBLIBAINCh HYXHbIE KOHT-
pyauTHble yrabl. OaHako MeauaHa He MOXET COBMaAaTb CO CTOPOHOH
TPeyroJIbHHKA.

—
[Tpumem ACB = x. 310 HCKOMOe HeusBecTHoe. Bmenem Bcnomo-
P 7~
raTenbHoe HeuspecTHoe: ACK = BCM = o — u BCnomorare/bHblif

napaMerp: |CK| = h. Toraa B/C\f( =x—a, Aq(?l( = x — 2a. Tak
Kak [CM] —wmennana, 10 | AM| = | BM|,unu |AM| = | BK|—| MK)].
C npyro#i cropous, |AM| = |AK| 4+ | MK]| u, Takum o6pa3zoM,

| BK| — | MK| = |AK| + | MK],

9| MK| = | BK| — | AK]|. 21.1)

Ho u3 npamoyroabubix TpeyronbuukoB ACK, MCK u BCK umeem
COOTBETCTBEHHO:

|AK| =htga, |IMK|=htg(x—2a), |BK|="htg(x— a).
Takum o6pa3oM, paBeHcTBO (21.1) npumer BuA:
2htg(x —2a) =htg(x —a) —htga,
g (x —20) =tg (x —a) — tg a.
Mul mosyynaH ypaBHEHHe, CBsA3bIBalollee HCKOMOE HEeH3BEeCTHoe X
H BCrioMoraTe/ibHOE HeH3BecTHoe o. Pewas 3T0 ypaBHeHHe, NOJYyuaeM:
2sin(x —2a) _ sin(x —2a)
cos (x— 2a)  cos (x — @) cosa’

HIH

HJTH

Tak kak A ABC nepaBHoGeaApeHHBIH, TO X 5= 2a, T. e. sin (v — 2a)5£0,
H Toraa 2cos (x — a)cos (x — 2a), HAH oS X + cos (x — 2a) =
=cos (x — 2a), T. e. cos x=0, u nostoMy x = 90°, Takum o6pa3zom,
AABC npaMoyroabHblil.

3aMeyaHHue, B paccMoTpeHHOM mpHMepe BCNOMOraTeAbHLIM HEH3BEC THHIM
AB/IAETCA BeJIHYHHA yIJia, @ HE AJIHHA OoTpedka, Kak B npumepe 20.
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S

Mbr paccMoTpenn npuMepnl, B KOTOPHIX
npu pelleHHWH 3afady THna M npumensancs
anre6paHyecKHi MeTOJ, YTO BJEKJO 3a coboil
Heo6XOAHMOCTh BBeAEHHS BCNOMOraTesbHOro

o M
Al i 8 nmnapamerpa. [lpH peilennn 3afa4 3TOro THNa
! HHOTAA YJaeTcs H3biCKaTh H YHCTO r€OMETpH-
m\ / yeCKUi NyTb peweHHs. B Taknx cayyasx
D l—2>7

BBeJ€HHe BCMOMOTaTe/]bHOTO napaMeTpa, ec-
TECTBEHHO, He Tpebyercs.

Puc. 24 Tak, BepHemcs K PacCMOTPEHHOMY Bhillle
npumepy 21, KOTOpHIH Mbl pelunan ajnret-
paH4YeCKHMM METOROM, BBeAs BCIIOMOrareb-

B8 Hbii napamerp (AMHY BbICOTHI). Pernum

NN 3TOT NpHMep YHCTO FeOMeTPHYECKH.
o OnuweM okxoso TpeyronbHuka ABC
y C ¢ OkpyxHocth o (O, | OA|) (puc. 24). Ecam
(N‘ O €[AB], 1o [AB] — nnaMeTp OKpYKHOCTH
0 o, u Torna ACB = 90°.

Ipeanoaoxum, uto O ¢[AB]. Ilycts
/ CK)N o=D, CM) o = P.
_/ [Toctpoum otpesok DP. (Touku D u

D P — pa3nuunble, TaK KaK TpPeyroJbHHK
Puc. 95 ABC nHepaBHoGefpeHHLIH, CJeIOBaTe/TbHO,
| ero Bhicota CK He coBmajaer ¢ MelHaHOM

AN N
CM.) Tak kak ACD = BCP, 10 —AmDw

© —BnP, 1.e. (DP)|| (AB), unostomy CDP = CKB = 90°. Takum o6-
pasoM, [CP] — nuamerp OKpyxHocTH @, npuueMm M €[CP] wu
|[AM| = |BM|.

Takum o6pasom, anamerp CP peaur xopay AB nonoJam, 1 no3Tomy
[CP] L [AB].

Ho u [CD] L [AB]. HUrak, u3 toukn C Ha npsmyio AB onyiuenst
nBa neprnenaukyaspa: CK u CM, 1. e. npeanonoxense, uto O ¢ [AB],
NpHUBOAKT K mnpoTHBopeuuio. TakuM o6pa3oMm, MBI AOKa3ajH, YTO

1

A/C?B = 90° T. e. Tpeyronsuuk ABC npsaMOYyro/bHbii.

PaccmoTpuM elle ORHH TpHMep, ABAAIOIMACA 3ajadedt Thma M,
0/lHaKO peluaeMblil Takxe 6e3 BBeJleHHS BCIIOMOTaTeJbHOro napaMeTpa.

Mpumep 22. lleHTpbl BMHCAHHOH H OMUCAHHOH OKPYXKHOCTH
CHMMETPHUHbI OTHOCHTEJbHO OIHOM H3 CTOPOH TpeyroJbHHKa. Haiaem
yIJbl TpeyroJbHHKa.

HDano (puc. 25): AABC, o, (04, |0,C|) — onucaHHast OKpYX-
HOCTb, ®, (O, |O;M|) — Bnucaunas oxpyxHocts, (040,) L [AC],
|OM| = |02M1,’\M € [AC].

N AN
Haittn: BAC, ABC, BCA.
Peweune. Jlokaxem npexne Bcero, Yyro Tpeyroabhuk ABC
paBHOGeApeHHbIA. JleficTBHTe/NbHO, TaK Kak To4ka O — LEHTp OK-
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PYXKHOCTH ©y, TO IO,A] = |0,C| Tak kak (0,0,) L (AC) 1 IO,Ml
= |0,M|, ToO 0..CM O,CM Aua.noruuno, OQAM == OiAM Ho
Touyka Oy — LIEHTP OKPYXHOCTH ®,, T. €. BCO2 = 02\,M, H T03To-

N S, P N
My BCM = 20,CM Touno Tak ke BAM = 20,AM u, Takum o06-

pasom, BCM = BAM

Hrak, kaxnaa u3 toyek O,, O, u B paBHoyaanena oT Touex A
u C u nostoMy, ecnn npoioxuth orpesok OB no nepeceuenus c
OKPYXHOCTbIO ©; B HeKoTOpoii Touke D, noayunm orpesok BD —

P
AHaMeTp 3TOM OKPYMKHOCTH, H Toraa BCD = 90°. Kpome Toro, Kak
N S P N TN
HetpyaHo 3amerutb, BDC = BAC = BCA, 0,(D = BDC u, Kkak
Pl P
BbisicHeno Bhile, O0,CM = —;BCM.

Takum obpasom,
~N SN N
BCM -+ OICM + 0,CD = 90°,
HJIH —BCM 90°, o'n(yna BCM = 36°.

l/l'rax MBI I10/1 YUHJIH: BCA = BAC = 36°u, cnenosarensto, ABC =

= 108" (3ame'mM, YTO YepTeX K STOH 3ajaue 10 BLISICHEHHSl BEJIHYHH
yrnoB TpeyronbHHka ABC MOXHO BLINOJHMTD JIHIIb NPHOJH3HTENBHO.)

Mgl pewnan 3TOT MpHMEpP YHCTO reomerpuueckd. Jlns cpaBHeHHs
HaMeTHM KpaTKo anreGpanHueckoe pelueHHe.

AN S N
[NMonoxum O0,CM = x. Toraa, Kak nokasano, BCO; = 0,CM = x.
BBenem BcnomoraresnbHbii  napamerp, nojoxuB |O\M| =a, u
3ameriM, uto |0,C| = |0,B|. W3 npaAMOYroJibHEIX TPEYroJbHHKOB
0,CM u BO,P umeeM COOTBETCTBEHHO:

f‘x, a |0,B|=|0,M|+|MB|, rae |O,M|=aq,

| MB| = | MO, | +[0,8|=a+]0,B};
| BO,| =

cos 2a
Takum obpasom,

|0,B| = 2a +
cos 2x
u rtoraa pasencreo |0,C| = | 0,B| npumer BHA!
= 20 _
sinx + cos 2x '

HIH
€os 2x = 2sinx - cos 2x - sin x,
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Pemas 370 ypaBHeHHe (OHO CBOAHMTCS K
KyOlUeCKOMY ypaslieHHIO:

4sin® x — 2sin* x — 3sin x 4+ 1 =0),
HaXO0 uM:

. —1 5
sinx = ";V ,
. —1+4+V5
OTKYyla x = arcsin -+V. Ectb  eme
3 JBa 3HaueHust Sin x, NOCTOPOHHHE MO CMBIC-
Puc. 26 ay 3apauyd. O6pamasicb k Tabauuam, no-

N
ayuum: x = 18°. Takum obpasom, BCA =

P P
= BAC =36 u ABC = 108°.

Mbl NpPHBEJH YHCTO IeOMETPHYECKHH H anre6panuyecKHil crnocoObl
priuendst B npumepax 16 (c. 30) u 22. BuiGop TOro M nHoro crnoco6a
peuleHHss B H3BECTHOH Mepe — .e/I0 BKyca TOro, KTO peliaer sajauy.

He BbICcKa3sbiBasich B MOJAb3Y HH OJHOTO M3 3THX CNOCOGOB peleHHs,
PacCMOTPHM ellle NpHMEpHI.

I[Tpumep 23. JlokaxeMm, 4TO KBaJaparT AJNHHB GHCCEKTPHCHI,
NpoBeJeHHOH 4Yepe3 BepLIMHY NpPOH3BOJBLHOIO TpPeyroJbHHKa, paBeH
NpOM3BeIEHHIO IJIHH OOKOBBIX CTOpoH 63 NpOH3BefeHHs IJHH OTpes3-
KOB OCHOBaHHS.

Hauno (puc. 26): AABC, [BD]— Guccekrpuca.

Hokasars: |BD|? =|AB|- |BC|— |AD| - |CD|.

HokasarteabcTtBo. [I-d cnocob (areebpaudeckuii). Ilono-
XKHM 1as1 KpatkoctH |AB| =a, |BC| =b, | AD| =m, |CD| =n,

N N
|BD| =1, ADB = a. Slcuo, uyto Torna CDB = 180° — a. IToacuu-
TaeM a® u b* Ilo Teopeme KocuHycoB A TpeyroJbHHKOB ABD u
CBD umeen:
a* =0+ m®*— 2lm cos a, (23.1)
b =2+ n? 4 2ln cos a. (23.2)

YMHOXHM 06Ge yacTH paBeHcTBa (23.1) Ha n, a 06e 4acTH paBeHCTBa
(23.2) Ha m M cNOXKHM NOJyUeHHBle pPaBeHCTBA (TaKHM 0OOpa3oM Mhs
0cBoGOAHMCS OT MapameTpa o H NMOJYYHM 3aBUCHMOCTb Mexay Tpebye-
MbIMH BeJIHYHHAMH):

a’n 4+ b*m = Pn + Pm + m*n + mnd. (23.3)

Ocranoch npuBectH paBeHcTBO (23.3) K Buay: 2 = ab — mn.
[Nonyuaem:

Eim -+ n) + mn(m -+ n) = an + b°m,
OTKyAa mnocnie jejeHHs ofeMx yacrer Ha m + n, HMmeeM:

an 4 b*m
B4 mn ntn

40



3ameruM euwe, yTo Tak Kak [BD) — Guccekrpuca yraa ABC, To

m a an
—=—, T. €. M = —.
n b b

Ho Toraa
an
2 b2 —
antrm CPVEY a4y b
m+n an n(a - b) ’
—+b _—
» T b

Hrak, 2 4+ mn = ab, wau I* = ab — mn, 4yro u TpeGoBajoch noka-
3aTh.

2-4 cnocob (ceomempuseckuid). OnuuleM BOKPYT TpeyroJbHHKa
ABC okpyxHocTb M mpogomxuM Ouccexktpucy BD no nepeceuenus
¢ 3TON OKpYXHOCTbIO B Touke E (cM. puc. 26). Torna tak kak mn =
=1l . |DE|, a u3 nopobusa tpeyronsiukoB BCE u ABD caexnyer, uto

{+IDE| _ -l;—, T.e. 24+ 1. |DE| =ab, 10, 3aMeHsis B MNOCJAeIHEM

a
paBeHcTBe npousseneHne ! - |DE| Ha mn, nonyyum:
? + mn = ab, otkyna I* = ab — mn.

Pemenne 3anau THna M BBejelHeM BCIIOMOrareJbHOro napamerpa
MOXeT OKa3aTbCsl 3pGHEKTHBHBIM H B T€X CJyYasxX, Korja Ajds pelleHus
NPHUMEHSAIOTCH BEKTOPHI.

Mpumep 24. B NPSIMOYTOJbHOM napannenenunese
ABCDA,B,C\D, |AB| =2| BC|, | AA,| = | BC|. Hafinem yroa mexay
npsameiMi BD, u A,C,.

[Toctpoenne uzobpaxenus (puc.27). Ilycrb ABCD—
u3obpaxkenHe npsaMoyroibHuka (oauH napamerp), [AA,;] — usobpaxe-
HHe OTpe3Ka, B OPHUTrHHa/e NeprneHAHKYAsPHOro K OCHOBaHHIO Napan-
Jenenunesa (aBa napamerpa), |AB|: |BC|: |AA;| =2:1:1 (1Ba
napamerpa).

Takum o6pasom, usobpaxenune ABCDA,B,CiD, — nonxoe u mer-
PHYECKH OMNpeeseHHOe.

—> A BD, - A,C
Pemenwue. cos(BD,, A,C,) = R

|BD, |- | ALGi |
W3 tpeyronvHuka BDD, suipazum BD;:
E[)l = B—b + _D_Z.)l.

Ho u3 tpeyronbHuka ABD umeen: D, ,
BD = BA + aD. 4, =< /
Takum o6pasom, |\ '
—_— —_— — — \
BD, = BA -+ AD -+ DD,. J& — e
M3 rpeyronvuuka A,B,C, umeem: Al = %
4&1-61 = ATél + B—lz}. Puc. 27
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U aHaJIOTHYHO

Takum o6pa3om,

—_ =
cos (BDI, A1C1) = (- 4B + BC + AA.)(AB + BC)

V(—ZE-{-EZ‘-{-AA )/ (4B + BC)®
BeesieM Tenepb BCMOMOraTesbHBI NapaMeTp, TNOJNOKHB, HampHMEp,
II_BZ‘I = a. Torna Iﬂll =aH IA?I = 2a.
Tak xak Zb.l.l?é, AT4:_L/—1_§ " A7l:_l.§5. TO

ey e w il —44® +q? _ 35
cos (BDy, ALy = Via*ta? a2V a® +4a® o lclT

OTKYJa
(ﬁ)l,AA_,Z‘l) = arccos (,._ Vl_?)

[Tpunumas Temepb BO BHHMaHHE, YTO YroJ Mexay npsmMbiMe BD; u
A,C, — 310 MeHbUHH H3 YIJOB, ONpelensieMblX 3THMH NPAMBIMH,
noJyuaem:

(BD,,~ A,C,) = n— arccos (_ l/fg'_q)’ un (BD,,” A,C,) = arccos Kl?’

EcrecTBeHHO, YTO BeNHYIIHY HMCKOMOIO YIJIa MOXHO ObII0 HaHTH
11 He ofpamasch K BekTopaM. [IpHBeneM 3To pelueHHe.

[TpoBenem uepes Touky B npsmyio PQ napannenbHO AuaroHamu
AC (puc. 28) [Tonyunm P = (PQ) N (AD), Q = (PQ) N (CD).

Torza ((BDl) (PQ) —-((BDn). (4,Cy)). Tlposexem [D,P] u [D,Q].

BBenem BcrnomorarenbHbIt nmapamerp, NOJOXKHB |BC\ = a. Toraa
|AA,| =a u | AB| = 2a. U3 npsamoyroabroro tpeyronsiuka ABC
nmeem: | AC| = al/'5. He-
TPYAHO AOKa3aTh (npoaenan-
TC 3TO CaMOCTOSITENbHO), YTO
[AC]—cpeausis niHus Tpe-
yroabHika PDQ u uro ToOr-
1a | BP| =|BQ| = |AC| =
=al5, a |DP| =2 u
|DQ| = 4a.

BoisicHuM, BeaHYMHY Ka-
koro u3 yraos D,BP uau
D,BQ nam tpedyercsa Hail-




1. B Tpeyronbuukax BD,P u BD,Q |BD|= 8
= | BQ| u [BD,] — obwas cropoxa. [Toxncun-
TaeM J/IHHH TPETbHX CTOPOH 3THX TPeyrob-

HHKOB. M
U3  npaMOYronbHbBIX  TPeyrolbHHKOB
DD,P uw DD,Q wumMeeM COOTBETCTBEHHO:
IDIPI =aV3_. lleI =al/ 17. A c
Takum obpaso™m, D,BP < DBQ, T.e. Ham

o~ Puc. 29
tpebyerca HaAitu D,BP. Ilo Teopeme Kocu-
HYCOB HMeeM: .

| D,P|* = |BP|* + |BD,|* — 2|BP| - | BD,| cos D,BP,

HIH
res =< -u ~ N
a (V'5) = (aV'5)? -- (a/ 6)* — 2a}'5 - a6 - cos D,BP;
AN ‘/gﬁ
orkyaa cos D,BP = o

Y30 .
o — YTOM Mex1y NpsMbMH BD, uw A,C,.

Mpumep 25. B A ABC [BD] — meauana, rouka P € [BD]
u |BP|:|PD| =3:1; (AP) N [BC] = K. Haiizem ornolweline nno-
waai A ABK x maowaan A ACK.

Pewenue. Ilycrs (AP) } (BC) = K (puc. 29). TpeGyercs
HalTH S, ,px © Spack- Ha npsmyio AK onycTuM nepneHauKy.sipobl
DM,, BM,, CM;. HU3 nopobus tpeyronbinkoB BPM, u DPM, 3a-
nuwem: | BMg| : |DM;| =3 : 1, a u3 nopo6us tpeyronoiukos CKM,
H DPM, umeem: |CM;| : |[DMy| =2 : 1. Toraa | BM,|: |[CM;3|=3 : 2
H, CJel0BareNbHo,

Spask _ 0,51AK|:1BM,| _ 3
Spack O0.814K|:|CMy| 2

3ameuyaHune B paccMOTpeHHOM npHMepe peub H/IeT O SABHCHMOCTAX
TpeyroabHuKe npoH3poabHOR ¢opmbl. B 3azavax xe tuna M (u Tem Goaee Tu-
na F) 3agaHHbIMH H HCKOMBLIMH MOryT fBJAATbCA CBOMCTBA TONbKO TaKHe, KOTOpble
COXPAHAOTCA NP Npeo6Gpas3oBaiHK NOAOGHA.

Nl"loaromy 3ajla4ya, paccMoTpeniias B npuMepe 25, He aBaseTcA 3ajaved Tu-
na

BmecTte ¢ Tem cBolicTBO ¢uryphl GbiTb TPeyroJuHHKOM COXpaHseTcs npu acd-
buunoM npeoGpasosanny. [lpu apduHHoM npeo6pasoBaHitH COXPaAHAOTCA M BCe
Apyrue CBOHCTBA 3a71aHHOTO B 3TOM NpHMepe TPeyroJbHHKA.

Takum o6pasoM, paccMOTpedHan 3anaua ssaserca apouunolr. Ipu ulyvenun
apduHHOA reoMeTpul TakHe 3alauy pellanuch npuMmeneHHeM adduHHbIX npeobpa-
sonaHnfi. B kypce reomerpuu cpeaHei wkoanl adduHHble Npeo6pas’oBaHHA He
usyuaiorcs. Tem e Menee oTaebtibie 3a1a4H adPHHHOrO COAGPHAHHA NMEOTCH W
B WKOAbHOM Kypce reomeTpuH. IlpH 3ToM, Kak u 3ajnaua 25, ouu peiwsatorcs Ges
npuMeHeHna apodunusix npeobpasosakuil.

Ha 3stom Mbl 3aKoHYMM paccMoTpeHHe OOCIIHX METOAOB pelleHHs
sajay tHna F i tina M 4 nepefigeM K nocjefHeMy NYHKTY MJaHa
PelIeHHsT TeOMETPHYECKOH 3al1ayH — K HCC/1eA0BaHHIO.

HUrak, arccos
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§ 5. Hccaeposanne pelseHus

Ilpu pelleHHH reoMeTpHYecKOH 3ajaud anre6paHueCKuM METOAOM
MOTYT ObITb MNOJIyYeHBl 3HAYEHHS HCKOMOH BeJHYHHBI, KOTOpble He
YIOB/NETBOPAIOT YCJAOBHAM 3ajaud. Hanpumep, HcKoMas [HHaA He-
KOTOpPOro OTpe3Ka MOXeT MOJYYHTbCS BbipaXK€HHOM OTpHLATeIbHBIM
YHCJIOM, HCKOMBIH yroJ MexAay AByMs MNpPSIMBIMH OKa3artbCs O6oJblie
180°, nckoMasi BeJHYMHA pajaHyca OKDYXXHOCTH, BIHCAHHOH B Tpe-
YTOJMbHHK, MOXE€T NOJNYYHTLCA Go/bllie CTOPOHLI 3TOrO TPEYrolbHHKA
HT. I

3HayeHHe HCKOMOH BeJIHYHMHBI, He YJOBJETBOpsIOLlee YCIOBHAM
3aj1a4yH, Ha3bIBAlOT NOCMOPOHHUM. BHisiCHeHHe TOro, Kakue H3 HahjeH-
HbIX 3HaYEeHHH HCKOMOH BEJHYMHLI YNOBJIETBOPSIOT YCJOBHSIM 3a]auH,
a KakuHe — BJSIOTCA MOCTOPOHHHMH, MPOBOAAT NpPH HCCAEAOBaHHH
peluenus.

B npouecce peluenusi reoMeTpHYecKOH 3al1ayd MBI paccMaTpH-
BaeM pa3jiHyHbie (HUIYpBl C YYETOM HX B3aHMHOTO PacnoJiOXKeHHsi, Bbl-
NOJHAEM HEKOTOPble TMOCTPOEHHSI (OCHOBHblE H JOMOJHHTENBHEIE).
IMpu kakux 3HaueHusx napamerpoB (6YKBEHHLIX AAHHBIX) H NMPH KAaKHX
3aBHCHMOCTSIX MeXIY HHMH CYLIeCTBYIOT paccMaTpHBaeMble (HIypHI,
BBIMOJNIHUMBI TpeOyeMble MOCTPOEHHSI, KAKOBbl BApHAHTHl B3aHMHOTO
pacnojioXKeHHsi paccMaTpHBaeMhX (Hryp M Kakum ob6pasom BCe 3TH
3aBHCHMOCTH CKa3biBAIOTCA HA CYILECTBOBAHHH pelLeHHS H KOJHYecTBe
pelleHHil — OTBeTbl Ha BCeé 3TH BOMPOCH NAIOTCA TaK»kKe B HCCJAENo-
BaHHUH.

Tak, B npumepe 9 (c. 22) x — nnuHa orpe3ka, T. e. x > 0. Pewas

2ab
ypaBHeHIle, MBI HALIH, 4TO X = —— 5c0S %. Yto6bl yTBEpKAaTh, YTO

a+
2
|CD| = fbcos%. Heo6xoa1MO y6GegHTbCA B CnpaBel/IMBOCTH Hepa-
a

2ab 0}
i COS-E :>0.I1onyqeﬂne 3TOro HepaBeHCTBA H JOKa3aTelb-
a

CTBO €ro CNpaBejJIMBOCTH H COCTAB/SIIOT COAEpXKaHHE HCC/IeNOBaHHsA
pelueHHs AaHHOM 3ajauH,

B uccnenosanun K npumepy 10 (c. 23) Tpe6oBanoch 06HapyXKHTb,
YTO MO CMBICNy 3HaueHHe X JO/KHO YAOBJIETBOPATL CHCTeMe Hepa-
BeHcTB 0 < x < 70, H y6enuThCsi B TOM, YTO IOJY4YEHHOe 3Ha4YeHHe X
3TOA CHCTEMe Y/OB/JIeTBOpSET.

B uccnenoBannu K npumepy 12 (c. 25) Heo6xoanmo Gblio o6Hapy-
JKHTb, 4TO MO cMbIcy 3ajauH || AB| — | BC||<| AC|< | AB| + | BCY,
T. €. 3HaueHHe X JOJKHO YIOBJETBOPSTH CHCTEMe HepaBeHCTB

Ix—(x+2)]| <5 <x+ (x+2),
HAH HEDPABEHCTBY X > ;3, H y6enuTbCS, YTO HafileHHOe 3HayeHHe

BEHCTBa

X 3TOMY HepaBeHCTBY Y/OBJNETBOpSeET.

[TocropoHHHe peweHHss MOryT ObITh MOJY4YeHBl H B IpoLecce pe-
IUEHHS] COCTABJEHHOro ypaBHeHHsi (WM CHCTEMBl YPaBHeHHiH) H jaxe
B MpPOLECCE €ro COCTaBJeHHS.
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Tak, npH pelleHUH CHCTEMbl, COCTaBJeHHON M3 ypaBHeHuit (13.1),
(13.2) u (13.3) (c. 27), MBIl MONYYHAH ypaBHEHHE

—031 cos?t + 2 sin? 2t = 2,

210 ypaBHeHHe coBMeCTHO ¢ ypaBHeHusmH (13.2) u (13.3) o6paso-
BaJo HoBylo cucreMy. Ee-1o pewenus nanee u Hckajaucb. OgHako 3ta
HOBasi CHCTeMa ypaBHEHHMH SIB/JIfeTCS JMIb CJEACTBHEM MNepBOHaYalb-
HOH CHCTEMBI (T. €., BO3MOXKHO, HMeeT NMOCTOPOHHHE pelleHHs), H Mo3-
TOMY ee peuieHHs HeoGxoanMo Gblio npoBepuThb. HccnenoBanie noseo-

|
JIWJIO HAaM 3aMeTUTb, Yro 3HaueHHe cos 2f =—3 SABJNSAETCA TNOCTO-

POHHHM pelLeHHEM.

Muoraa okasbiBaercss y1oGHBIM HCC/e0BaTh HaiiieHHoe 3HaueHue
He OCHOBHOTO, a BCIIOMOraTe/bHOTO HEH3BECTHOro, Kak 3To Gbiio cae-
JaHo B npumepe 13 (c. 26).

Bepuemcs tenepp k mpumepy 15 (c. 29). Pewas ypasnenue (15.1)

l —
x = V2 » Mbl NOJYYH/IH NOCTOPOHHEE N0 CMBLICY 3aAa4YH 3HAYCHHE:
. Cos X
sin—
2
. —¥Y2-VY10
Sinx = V 3 .

Kakum ofpasoM 310 3HaueHHe Obl10 NOJYyYeHO?
HOeno B TOM, 4TO (PaKTHYECKH Mbl PEIUHAH HE OJHO ypaBHeHHe
(15.1), a cucremy ypaBHEHHH:

|SD | = ——,
2sin—2'
aV?2

|SD| = 2cosx”

Hckmouan | SD| u3 310 cucTeMHl, T. €. yXe B npouecce CocTap/e-
. X
Hua ypaBHenus (15.1), Mb pacwmpuan o6nacTb 3Ha4eHHH sin 27 M

cos x. JleHcTBUTENBHO, H3 ypaBHEHHi
|SD| = —2— u |SD| = 2V2
X

2cos x

2sin—
sn2

ICHO, YTO sin —; > 0 1 cos x > 0. U3 ypasHenusn xe (15.1) nonyuaem,
yTO

X s X
Sin—2- > 0, Sln-z— < 0,

HIH
cos x >0, cosx < 0.
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. x
dro pacwxpeHne o61acTH 3HaueHHH sin 5 W cos x, zomyuerHoe

NpH COCTaBJeHHH ypaBHeHHs (15.1), H npuBesio K MNOSBJEHHIO NOCTO-
. X
POHHEro 3HaueHus sin —-.

Ilns BBITIONIHEHHS HCC/AeNOBaHHS HaXoAAT B YCJOBHH 3ajauH Te
OrpaHHueHisl, KOTOPhIM JO/IKHO YAOBJETBOPATH 3HAaueHHe HCKOMOH
BesiHunHb. [lpu 3TOM, ecau B 3ajayax, COAEPXKAUWHX JIHLIb YHCJIOBbLIE
JaHHble, OrPaHHYEHHsi SMBJSIOTCS YHCJOBBIMH HepaBeHCTBaMH (MJH
CHCTeMaMH HepaBeHCTB), TO B 3aflayax ¢ OyKBeHHbIMH AaHHBIMK (Tapa-
MeTpaMH) OrpaHHyYeHHsi TaKxe COjlepxar MapameTpb!, H, Takum o00-
pasoM, B MOAOOHBIX Cay4asix B mpollecce ICC/JAE10BaHHA NPHXOANTCH
BLIICHATb H ONYCTHMBIE MO CMBIC/Y 3HayeHHs NapaMerpoB, a HHOria
H JONMYCTHMblE 3aBHCHMOCTH ME#JY NapameTpamu.

Pewas ypaBHeHHe (CHCTeMY ypaBHEHHIT), COCTaBJjeliHOe MO YCJo-
BUSIM 3alauH, Mbl 3a4acTyl0 MO.Jy4yaeM HECKOJbKO 3HauyeHHi HCKOMOM
BeuyHHE. Tak, B npumepe 16 (¢. 30) Gulin noayuyeHbl ABa 3HaYeHHUS
X, T. €. BO3HHKAeT MpPEANoJIOXKEeHHe, YTO KPOME OKPYXKHOCTH ®, CYy-
LLECTBYET ellle «He YUTeHHasi» [IPH COCTaBJEeHHH YpaBHEHHS OKPYXXHOCTb
03.

B cymecTBoBaHHH 00eHX 3THX OKpYXXHOCTeH MOXHO y6enurbes,
YCTAHOBHB, YTO HaiJeHHble 3HAYEHHs X JOJIKHBI YNOBJIETBOPSTb CHC-
tTeme HepaBeHCTB 0 < ¥ < R, a 3areM nokasaTb, YTO HaijeHHLIe 3Ha-
YeHHS X STOH CHCTeMe HepaBeHCTB YIOBJIETBOPSIOT.

B rnapax [1u Il mMbl eule npuBeseM psin npuMepoB, rie NpoBeaeM
noapo6HO HCC/ENOBaHHe, B RaHHOM »ke naparpade orpaHHyuMmcs pac-
CMOTpeHHeM ABYX npumepoB. Hamerns pelueHHsi, ocTaHOBMMCS noi-
po6HO JHIIL HA HX HCCAEAOBAHHH.

[Tpumep 26. OrHoweHHe panuyca OKPYXKHOCTH, BNHCaHHOH B
paBHOGENIPEHHLIR TPEYroJbHHK, K paauyCy OKpPYXKHOCTH, ONHCAaHHOH
OKOJIO 3TOrO TPeyroJibHHKa, paBHO k. Hafinem kocuHyc yrsa npH oc-
HOBaHHH TpeyroJbHHKa.

AN
Pemwmeunue (puc. 30). ITonoxkum BCA = x ¥ BBeleM BCMOMO-
ratenbHblit napamerp: |MK| =r. Torna

8

|OB| = rk, cos x = |CK]| : | BC|.

N3 rtpeyronvhuka MCK umeem: |CK| =
X
=r ctg—2-. ITo Teopeme cuHycOB 3aniiem:

| BC| = 2rk sin x.

X
rectg —
2
Takum obpa3zom, cosx =

21k sinx
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OTKy 12

X
ctg 2

. 1]
ksinx

1+yYT—2
— 3

COS X =

1—V1—2%
T. e. (cosx), = , (cosx), = ——]-/-2——-
HUccnenosanwue. Ilo cvbicay sapaun 0° < x < 90° . e.
M3 HalileHHBIX 3HayeHHH Cos x cjenyer oToOpaTb JIHLIL TaKHe, KOTO-
poie ynoBaerBopsioT cucteMe HepaBeHCTB 0< cos x < 1. Urobbl cae-
JaTb 31O, OoOpaTHMCA K napamerpy k.
flcHo, uro k& > 0. KpoMe TOro, Tak Kak pajaHyc OKDPYXHOCTH,
BMHCAaHHOM B TPEYroNbHHK, AOCTHraeT MaKCHMyMa, KOrJa 3TOT Tpe-
YIONMbHHK PaBHOCTODOHHHH, a B 3TOM CJyyae OTHOLUeHHe paauyca
BIHCAHHOH OKPYXXHOCTH K PaauyCy ONHCAHHOA OKPYXXHOCTH pPaBHO
1:2, TO no cMbicy 3ajayM 3HayeHHs MapaMeTpa k& YIOB/JETBOPSAIOT
l
cucreme HepaBeHCTB 0 < k& 3
Ho tormga 0 > —2k 2> —1, win 1 > 1—2k >0, 1. e.

1 >V 1—2k >0, u, crenoparensHo,

2>14VI—2%>1,
OTKyZa

T—o |
l>1+1/21 2k>3.

Takum o6pa3som, npu-;— L (cosx), <1 Gymer Tem  Gosee

0< (cos x); < 1, T. e. nepBoe H3 HafIeHHLIX 3HAUeHHH COS X yNOBJIET-
BOpSIET YCJOBHIO 3aJauH.

AnanoruyHo (ybenurecb B 3TOM CaMOCTOSTEbHO) H  3HauyeHHe
CoS X = L:M‘ YIOBJIETBOPSIeT YC/OBHIO 3a/auH.

[Tpumep 27. B mpasuap-
HOH Tpeyro/sibHOA nMupamMuje yepes
CTOPOHY OCHOBaHHS IIpOBefleHa
TJIOCKOCTb, MEepNeHAHKY/AspHas K
nporuBoJexaieMy 60KoBoMy pe6-
py. Hadnem naowaaer nonyuesso-
ro CeyeHHsl, €CJH OCHOBaHHE paB-
HO @, a BBICOTAa MNHPaMHIbl paB-
Ha h.

Pemenue. [lyctb SABC—
NaHHas nupamuga H [SO] — ee
Beicora (puc. 31). Ilpoeemem
anogpemy SD u Touky D coenn-
HUM ¢ Toukoit C M C TOUYKOMH
M — BepuiHHOH  TpeyroJbHHKa Puc. 31
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ABM, sBasiomierocs 3ajaHHbIM ceyeHHem. Y3 mpsiMOYyrosbHOro Tpe-
yroabHuKa SOC noayuum:

3h2 2
1scl =Y 2=

Ianee, |DM] ¢+ |SC| = |SO| + |DC| =28 ,spes

3ah
oy DM = e
Takum o6pasom,
1 3ah
Spasm=5|A4B|-|DM| = eV

HMccanenoBanue. Tak Kak S,,gy >0, TO H3 HafiieHHBIX
sHayeHHA S, ,py HYKHO OTOOPaTb TOJNbLKO TaKHE 3HAYEHHs, KOTOpLIE
YAOBJIETBOPSIOT HEpaBEHCTBY

3azh
—_—— >0, (27.1)
4V a®* + 3h?
Kasanocpy 6, Bce npocro. Beab a > 0 u A > 0, u, Takum obpa3som,
HafileHHOe 3HaueHHe S, g, YAOBJIETBOPAET YCNOBHIO 3afadyd. OnHako

sT0 He Tak. [leficrButenbHo, ecau nupamuna SABC odyeHb «HHU3eHb-
Kasi», TO IJIOCKOCTb, TpOXoAsAllas 4epe3 npsamyio AB nepneHaukyasp-
Ho mpamoli SC, MoxeT He nepeceub orpe3ok SC. BeiscHum, npu ka-
KOM )K€ 3aBHCHMOCTH MeXJly NnapaMeTpaMH a M h cedyeHHe CYLIECTBYeT.
Paccmorpum ACSD. Hmeewm:

|cD|=2Y3, |0D| =L|cD|=9Y3 n|0C| =2 |CD|=2V3,
2 3 6 3 3

a

Py o B
Ecan CSD =90°, Toh=|SO| = V' |0D| - |OC| = ——» —B 3TOM

cayyae Touka M coBnajaet c BepluHHON S M ceueHHe He CYILECTBYeT.

S
Takum 06pa3oM, scHO, 4to ecau 0° < CSD < 90°, To M €[SC), T. e.
ceyeHue cywecrbyer. HUrak, ecan

a>0, a>0,

h >0, T. €. eC/H -
2 VE h>

h>t2

3a%h

"0 Spaem = Ty

B 3akniouenne Hacrosimero maparpada OTMETHM elle, YTO He Cae-
AyeT CMEIIWBAaTh HCCJIefOBaHHEe pelleHHsl MO CMBICAY 327aY¥ C HC-
C/lelOBaHHEM NOJNYYEHHOTO aHANHTHYECKOTO BbIpaXK€HHS HCKOMOH Be-
JUYuHEL. OG6MacTb ZOMYCTHMBIX N0 CMBIC/Y 3ajlayd 3HAYyeHHil napaMer-
POB fBJIAETCS MNOAMHOXECTBOM 06/71aCTH JONYCTHMBIX JJIsi aHAMHTH-
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YeCKOro BHIpaXKeHHsl MCKOMOM BeJHYMHBL! 3HaueHHil napamerpoB. Tak,
B nprMepe 27 MHOXeCTBO 3HaueHHH a H h, onpenesnseMoe CHCTEMOH
HepaBeHCTB

a>0,

a}6
h>T’

ABJSETCA TNOAMHOXXECTBOM MHOXECTBa, OMNpEAeSseMOro CHCTEMOH He-

paBeHCTB
{a # 0,
h >0,
3ah ~0
4V a® + 32
B HekoTopbix e cayuasx o6nacTH RONYCTHMBIX 3HAaueHHil napamer-
pOB COBMAJAIOT.
Tak, B npuMepe 26 JONYCTHMBIMH TO CMBICAY 3aJaud ABJSIOTCA

1
sHavenns 0 < kg; H AN aHAJHTHYECKOrO BLIPAXKEHHA COSX =

T
= !&2‘__2_" JOMYCTHMEIMA SIBSIOTCA TaKxKe 3HaueHua 0 < & < %

KOTOPO#M PaBHOCHJIbHO HEpaBeHCTBO



rdABA 11
MNJIAHUMETPHA

§ 6. 3aBHCHMOCTH MeXAay 31eMEHTaMH MHOTOYrOJbHHKOB

[Tpumep 28. B npamoyrosbHoM TpeyronbHuke ABC u3 Bepiuu-
e C npsmoro yria nposeseHbl Guccekrpuca CK u meamana CM.
Haiinem karern TpeyronbHuka ABC, ecau |KM| =a, |CM| =m.

PeweHue (puc. 32). Iro 3anaya tuna F. Pemnm ee anreGpau-
YeCKH, COCTaBAsIl CHCTeMy YpaBHeHHH orTHocurenbHo |AC| =xu
| BC| =y. IMonoxum ana onpeaenexnoctd, uro |AC| < | BCI.

Tak kak AABC — npamoyroabibii 1 [CM] — meauana, npose-

neHHas K runorenyse AB, to |CM| =12IAB| H, CJe10BaTeNbHO,
| AB| =2m wn |AM| = | BM| =m. Toraa |AK| =m —au |BK| =

=m + a.
Tak kak [CK) — Guccekrpnca yrna ACB, To0

|AK| _ 1AC)
1BK|  |BCI’
OTKyIa
m—a_x
m+-a -_;.

Kpome Toro, no teopeme [Tudaropa
|AC|? + |BC|* = | ABI?, uan x? 4- y2 = 4m?,
Takum o6pa3oM, Mbl MOAYYILTH CHCTEMY YpaBueHHit:

X _m—a
y m-+a !
2+ y?: =d4m?,
peliasi KOTOPYiO, HaXOAMM:
_ m(m—a)]fg _ m(m+a)ﬁ
T VmFe T ymEe

MccanenoBanne. Ilo cmpicay 3agaun x >0 u y >0.
Tak kak [CK) — Guccexrpuca yraa ACB,

A TO Toyka K — BHYTPEHHSi TOYKa OTpe3Ka
AB. Tlockoasky |AC| < |BC|, 10 1AKIK

Ky < |BK| u notomy au6o K = M, aubo

K — BHyTpeHHsis 10uka orpe3ska AM. Ho

toraa |AM| > | KM|, wan m > a 2 0, u,

c g ¢nenoparenpho, x >0 uy >0, 1. e Hah
JIEHHBIE 3HAYEHHsT X W y YCJOBHIO 33jaud
Puc., 32 YAOBAETBOPSIOT.
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Ecau npeanonoxuts, uro |AC| > |BC|,
TO H3 ClICTeMbl ypaBHEHHH

x _m+a

y m—a’
x2 + yz = 4m?
nHafncM 3HauyeHus Puc. 33
v = mm+a) V2 Ly = mm—a)y?2
Vm?® +a? Vm?+a®

KOTOpLIE TaKXKe YNO0B/IeTBOPSIOT ycaoBuio 3agauu. Mrak, karerwl Tpe-
yronbHika ABC paBHbi:

m(m — a) V§ " m(m -+ a) 'l/2.

Vmn? -+ a? VmE+ad

[Tpumep 29. B Tpaneuuu, ocHOBaHHS KOTOPOH COOTBETCTBEHHO
paBHbl a 1 b (a > b), uepe3 TOUKY nepeceyeHHsi AUaroHaneit nposeie-
Ha npsimasi, napanjenbHas ocHoBaHusM. HafneM njauHy orpeska 3Toi
NpsiMOf, OTCeKaeMoro GOKOBbIMH CTOPOHAMH TpaneunH.

Hauno (puc. 33): ABCD — tpaneuusi, |AD| =a, |BC| =5,
[AC] u [BD] — nuarouanu, (PQ) || (AD), M €(PQ), M =[AC] N
N [BD], P €[AB), Q €[CD].

Haitu: Ql.

Pew e n ue. Hainem [PQ| npsmbiM cueTrom. U3 ABCM SAAMD
HMeeM:

I1BM| _ b
(MD| o’
OTKYZa M0 CBOACTBY NMPOM3BOJHO NMPONOPUHH 3alHUIEM:
| BM | b | BM| b
= , WIH = .
IBM| +|MD| a+b |BD| a-+b
Ha ABPM & ABAD wunmeem:
| PM| — | BM | — b
|AD | |BD| a+b
Taxum oGpasom,
LPMT _ b (29.1)
a b+a
Ananoruyio us A DQM o A DCB noayyum:
IMQ| _ _a
|BCl a+b
T. e,
IMQI _ _a , W Mol _ b (29.2)
b a—+b a a+b
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CknagpiBass mnouseHHoO paBeH-
crBa (29.1) u (29.2), Haxoaum,
yTo

2ab
|PQ| = 22

I/Iccnenoaaﬂle ITo
cMbicny 3amaun b < |PQ] < a.
Ho Tak kak a > b, 10 2a > a-+
<+ b, 1. e. 2ab > (a + b) b, or-
Kyaa

2ab
a+

Puc. 34 AHanornyHo NOAYy4YHM, 4TO
| PQ|< a. Takum obpasom, b<

< | PQ|<a, T. e. HalineHHoOe 3Ha-
yenne |PQ| ynoBieTBopsieT YC/OBHIO 3aJayH.

[Tpume P 30. TlpsiMuie a, b, ¢ napanienbHul, NpUYeM paccrosi-
HHMsi OT NpAMOH @, coaepxalueiics B 1nojioce, OrpaHHYEHHOH IpsSIMBIMH
b W ¢, 10 3THX NPSAMBIX paBHBl p H g. Haﬁ,uem CTOPOHY paBHO-
cropoHHero TpeyroabHHka ABC, eciu A €a, B €b, C €.

Pewenne (puc. 34). Hocrpo;m mcC, mlbu kc A,
ELb Myeb mN b=M, RNb=Kmunk)c=L. flcHo, urtO
Tpeyronbiukd BCM, ABK u ACL Gynyr npsiMoyroabHeiMH. Toraa
TaK Kak | LC| = IBKI +- | BM|, 10, nos0oxuB AMHHY cTOpoHt A ABC
paBHOH X, NMOJYYHM ypaBHEHHe

Veé—¢=Va—pP+Vx—p 9"

Ins peweHHsi 3TOr0 ypaBHeHMs uejecoo0pa3HO CHayaja nepe-
NHCaTh €ro CAeayrouHM o0pasom:

Ve—p+o=Vi—-p—V2—g,
OTKYyAa nocjie ABYKPAarHOro BO3BeJeHHs B KBajpaT H TpOBeIeHHs
HeOOGXOAMMBIX YINPOLEHHH, HaiigeMm, 4to Xx° z% (p* + ¢* + pqg),
OTKy/a

; >b, uan |PQ| > b.

= 2Y 3(p*+¢*+ pg)
= : )
Mccnenosanue Ilo cMbicny 3apauu (x > p,
x >q,
x2p-+aq

T.e. x2p-+gq.
Toraa x* > p* + 2pq + g%, wnn < (p* + ¢* + pg) > p* + 20q+
-+ ¢%, oTKyna
p—q20
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I/Irax, NpH JIO6KIX NMOJOXKHTENbHLIX 3HAYECHHNAX 3§ I
P Hug

IAB|= 2V3(P’;|‘42+P‘I) ' M

H, B YaCTHOCTH, eclH p =¢, T0 |AB| = 2p.

I[Tpumep 31. B rpaneuuun ABCD A = B=
= 90°, | AB]=5cmMm, |BC| =1cMm, |AD|=4 cm. A D
Ha cropone AB B3sta Touka M, Ttakas, utO Puc. 35

P PN
2BMC = AMD. Haiinem ornowenue |AM|: |BM].
Pewenue (puc. 35). Ilycro | BM| = x, tToraa |AM| =5—x
H, C/efOBaTeNbHO,

mﬁ:=5:{ 31.1)

P s
BBeeneM BcmoMorarenbHoe HeussectHoe BMC = a, toraa AMD =
= 2c.
N3 npsmoyroabHoro tpeyronbHuka BCM umeem:

x = |BC|ctg @, nmu x =ctga,
a M3 MpAMOYroJbHOro TpeyroabHuka ADM 3anuwem:
5 —x = | AD| ctg 2a, unn 5 — x = 4ctg 2a,

oTKyAa x = 5 — 4ctg 2a.
Takum ob6pa3oM, nonyuuMm ypaBHeHHe

ctg @ =5 — 4ctg 2. (31.2)
Peiinm ero:
_ A(ctg?a—1) — 2., _9_
el ctga, nmm 3ctg?a—Sctga— 2 =0,
OTKyAa MoJyyaeMm;
(ctga)y = 2 (ctga)y = — -
SicHo, uto ctga = —-713- — NOCTOPOHHEe pelleHHe.

Puc. 36 Puc. 37
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BosBpawasich k ypasiiennio (31.1), Haxoaum, uto :_B%ll —-;i.

[Tpumep 32. HaiizeM yriol TpeyronbHiHka, B KOTOPOM BHI-
COTa M MelHaHa, NpoBeieHHBle H3 OAHON BEPLIHHBI, AEJAAT YToa MNpH
3TOH BeplulHe Ha TPH KOHIPY3HTHble yrIva.

OHauno (puc. 36): AABC, [CH] —sbuicotra, [CM] — menuana,
L1 N2/ 3.

PR Pl N
Ha#htu: CAB, ACB, ABC.

Pemwenue TIlpuseneM 4YHCTO reomerpuuyeckoe pemenne. Tak
KaK NpMOYro/ibHbie TpeyrolbHHKH ACH u MCH unmetor obunit Karer

CH n 1_2 TO AACHQAMCH H, c.ne,uonaTequo |AH| =
= [MH|, a nosromy IMHI =;1AM|, Hin | MH| =~2-IBMI, T. €.
|MHY| . | BM| =1:

Tak kax B ABCH 2 =§\, 10 [CM) — GuccekTpuca 3TOro Tpey-
roabuuka. Toraa

ICH| _|MH) 1
|BC| | BM| 2’

a Mo3ToMy B npsaMoyroiabHoM TtpeyronbHiltke BCH yron CBH pasen
PN PN S
30°, a naaee HerpyaHo maiiti, yto ABC = 30°, ACB = 90° u CAB =
600

Tak xak 3ta 3apaua sBasercs 3ajaueit Tina M, TO MOXHO pe-
IwUTh ee cnocofoM BBeAEHHs BcnomorareabHoro napamerpa. [lpu-
TN

MeM |CH| = h, a B KauecTBe HeH3BECTHOTO Bmﬁepem/l\, T. ¢. ACH =x.
flcho, uro |AH|+ |MH| = |BH| — |MH]|, T. e

hitgx+htgx =htg2x—htgx

M3 sToro ypaBHeHHsi noc/je COKPAIEHHS HAa A H HEeCJOXKHBIX

l—/3—3_. otkyaa x=30°. Cueno-

P TN S
BateabHo, ACB = 90°, CAB =60° n CBA = 30°.

[MIpumep 33. ‘lepes ueHtpoua tpeyroabHuka ABC npoBenena
npsamMas I, _TiepeceKaioliast CTOpOHI AB u BC. [lokaxeM, 4TO Cymma
paccTOstHuii OT TOueK A u C 5o npsamoit | paBHa pPacCTOSHUIO OT TOYKH
B po srtoit npsiMoit.

HDauno (puc. 37): AABC, O — uentpoun AABC, | | [AB]),
I N[BC) (AAy) L L, (BB) LI, (CC) LI, {A,, By, C,} €l

Jlokas3arTh: IAA,I + |CC,| = |BB,|.

HJokasateabcTBO. PaccMOTpUM YHCTO reoMeTpHYecKoe
JI0Ka3aTeJbCTBO.

[TpoBeaem mepnany BD tpeyroabinka ABC. Tak kak Touka O —
uentpouas AABC, 1o O € [BD]). U3 toukn D onycTum neprneHaykyasp
DD, wa npsamyio I Tak kak (A4,) L { u (CC,) L I, 1o (AA)) || (CC)),
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T. e. uetnlpexyrosibHuK AA,CC, — oy

JHO0  MPAMOYroNbHHK  (€ChH 4
[l (AC)), au6o Tpaneuus (ecau 8,
L (AQ)).

Ecan || (AC), 10 H3 nopo-
6us  TpeyronbHukoB OBB; u

ODD, cnenyer, uto |BB,| = A 0 20 8
= 2 |DD,|. Tak kak B paccMar- G

pHBaeMOM  ciayuyae |DD,| = Puc. 38

= |AA,| =|CCy|, 10 |AA|+

+ |CC,| = | BB,|.

Ecau 14 (AC), To tak kak |AD| = |DC| u (DD,) || (AA)), To
[DD,] — cpepusia nuuua tpaneunn AA,C,C, T. e,

DD, | = |AA1I-;-|CC,|. 33.1)

A~ N
Tax kax (DD,) L 1, (BB,) L 1w BOB, = DOD,, 10 ABOB,~A DOD
H NOTOMY

|DDy| _ 10D| _ 1

| BB, | 08| 2’

CJ1e10BaTe/bHO,
1
DD, | = |BB,|. (33.2)

CpaBuuBas BbipaxkeHus | DD,| u3 paseHcts (33.1) u (33.2), nony-
yaem:
|AA,| + |CC,| = | BB,|.

[Tpumep 34. B paBH06e11pemIOM tTpeyronbHuke ABC, B kKo-
topom yron C npu BepwuHe pased 100°, noctpoensl nBa ayya: OfuH
c HayatoMm B Touke A nox yriom B 30° Kk ayuy AB, a apyroii ¢ Ha-
yasioM B Touke B nog yraom B 20° k ayuy BA. [Toctpoentisie nyun
nepecekalorcss B Touke M, npuHaanexaue#i tpeyroabHuky ABC.
Haiinem yramt ACM u BCM.

Pemenne (puc. 38). Ilpusenem anreGpanueckoe pelueHue.

I'Iocm‘ponM [CM], [MA1] 1 (BC), [MB,] L (AC), [MC,] L (AB).

[lyctb ACM = X, TOrja BCM 100° — x. BBegeM BCHOMOraTe/b-
HbIA napamerp, nonoxus | CM| =&, u noacuuraem |[MC,| aByms crno-
cobamu, T. e. Hcnodb3yeM |MC;| Kak OMNOpPHBLIA 3JeMEHT.

s tpeyronbuunkos CMB, u CMA, nmeeM COOTBETCTBEHHO:

| MB,| = ksin x, |MA,| =k sin (100° — x).

Tak kak yron C tynoit, a TpeyronbHik ABC paBHOGeApeHHbIH, TO

~ o~ - o
A=5= 180° 2l()O

= 40°,
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P AN
[Mockonbky MACI =30°, a MBCI = 20°, 0o CAM = 10° u CBM =
= 20°.
Hrak, B npmoyro.nbnmx rpeyronbuuxax A,BM u C,BM (BM] —

ofulass rHnoTeHy3a H CBM -..ABM T. &. AA,BM  AC,BM, wu
toraa [MC,] & [A,M], unu

| MC,| = k& sin (100° — x). (34.1)
H3 A AB,M umeem:
|AM | = | MB, | _ ksinx
sin 10° sin 10°

H, CJIe0BaTelIbHO,
| MCy| = | AM] - sin 30°,
OTKyAa

— ksinx
| MC, | 2sin10° (34.2)
CpasnuBas 3Hauenus | MC,| u3 (34.1) u (34.2), npuxonum K ypas-
HEHHIO
ksin (100° — x) = FSinx_
2 sin 10°
HIH
2 sin 10° sin (100° — x) = sin x,

OTKyAa HaxomuMm: x = 20°,
Mccnenosanue. Tak kak Touka M npunapnexur AABC, to

N N
ACM < ACB, x < 100°,
HJAH {

Y ~
BCM < BCA, 100° — x < 100°,

1. e. 0° < x < 100°. HajinenHoe 3HaueHue x 3TOH CHCTEMe YNOBJAETBO-
AN\
paer. Takum obpazom, ACM =

TN
= 20°, BCM = 80°.

ITpumep 35 Ho croponax
AB n BC tpeyroabunka ABC no-
CTpPOeHH (BHe €r0) KBajpaThl
ABDE w BCKM. [lokaxeM, 41O
orpe3ok DM B nBa pa3a Goablie
Menuai  BP  TpeyroibHHKa
ABC.

JoxasaTeJaAbCTBO
(puc. 39). 310 3anaua tTHNa M,
pelHM ee YHCTO TeOMETPHYECKH.

RS
[Monoxum aas kpatkoctH ABC=
-
Puc. 39 = @, Toria DBM = 180° — a.
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Ha npsamoit BP ornoxum orpesok PT B
tako#t, uto |PT| = |BP|, a touky T
coefHHHUM ¢ TouyKamu C u A.

Tak kak B uernipexyronbiuke ABCT D

AMaroHajH, nepecekasicb, AENATCA NOIO- —_—
JaM, To ABCT — napanJenorpamu, a Toraa ° 2 x A
P :
BCT =180°—a u |CT| = | ABI. K

Tak kak B TpeyrospHukax BCT Puc. 40

v DBM |CT | = |BD|, |BC| = |BM|,

N Pt

BCT =DBM, TO 95TH TpPeyrolbHHKH KOHTPY3HTHEl H [OTOMY
|IDM| = |BT|. Tak kak |BT| =2 |BP|, to |DM| =2 |BP|, ur0
H TpeGoBa/NOCh NOKa3aTh.

3amevyanue. 31y 3ajauy HeTPYAHO PEWHTb H C MOMOWbIO nNpeo6pa3oBa-
HHUS NOBOPOTa. A HMCHHO, €C/IH NOBepHYTb TpeyronbHHK ABC BOKpYr ToukH B Ha
90°, To oTpesok BP’ Gyaer memuanoit B A A’BC’ u cpeaueil aunuefi B AA'DC’,
rae C' = M, 4T0 ¥ J0Ka3bBaeT TpeGyeMmoe COOTHOLIEHHE,

Mpumep 36. B Tpeyronbuuke ABC C = 90°, [AD) u [BK) —
N

AN
OuccekTpucsl BHYTpeHHuX yraoB. Haidnem BAC wn ABC, ecan
2 |AD| - |BK| = | ABJ>.
Pemenue (puc. 40). BpeseM BcnomorarenbHblii napamerp, mno-

S N N
noxuB |AB| =c¢, n npumem DAC = x. Toraa BAC = 2x, ABC =

N
=90°—2x n CBK =45°—x.
W3 npamoyrosbHoro tpeyronabiuka ABC Haxopum, uto |AC| =
= ¢ cos 2x. U3 npamoyronabHoro tpeyrosmbinka ADC unmeeMm:

|AD| = 1ACL

COS X
IoacraBnss Ha#inenHoe sHavueHne | AC|, nosmyuaem:

|AD|= ccos2x ]

COoS X

AHanorHyHO M3 nNpsAMOYrosbHOro TpeyrosibHHka ABC HaxoauM,
uto |BC| =csin2x, a H3 npsaMOyrolbHOro TtpeyroabHuka BCK
noNYyuHM:

|BK| = |B°C| —_ ¢csin2x .
cos (45°—x)  cos (45° —x)
B cOOTBETCTBHH C YC/IOBHEM 3alaud 3aniiieM CJeAYIollee YpaBHeHHe:
2c cos 2x ,_¢csin2x
cosx  cos(45° —ux)

HAR
2 sin 2x cos 2x

cosxcos (45° —x)
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Tak Kak cos 2x = sin (90° — 2x) = 2 sin (45° — x) cos (45°—x),
a sin 2x = 2 sin x cos x, TO noayyaem:

8sin (45° — x) sin x = 1,
OTKyaa
4 (cos (45° — 2x) — cos 45°) = 1.
CaenoBarenbHo,

cos (2x — 45°) = L_-j-_i_l/?.

Takum o6pa3om,
2x = 45° + arccosl—t%—'Q.

Mccnenosanue. Ilo compicay 3anaun 0° < 2x < 90°.
HafnenHoe 3HaueHHe 2x 3TOH cHCTeMe HEPAaBEHCTB Y /JOBJCTBOpSET,
TaK KakK

V2 _14+2V2
5 <—7 <L

0° < arccos LE2ZVE < 450,

Hrak, ™Mbl nony4uan:

wl

P Y R
BAC = 45° + arccos ‘i-i-‘f—? ABC = 45° — arccos LE212,

3ajgaum aas CaMOCTOSITeJbHOTO pelueHus

1. Meanana, npoBeleHHada K TUNOTEeHY3e NpPAMOYFONBLHOTO Tpe-
yroJIbHUKa H AeNsfllas yroJ B oTHOweHHH 1:2, paBHa m. Haiitu cro-
POHBI TpeyroJbHHKa.

2. Ilapannenorpamm, nepuMeTrp KoToporo paseH 44 cM, pasjeneH
INaroHa/lsiMH Ha YeThipe TaKHX TPEYroJIbHHKa, YTO PasHOCTb MEXAY
nepuMeTpaMH CMEXHBIX TpeyroJbHHKOB paBHa 6 cM. Onpeneautb
CTOPOHBI NapaJiiejorpamma.

3. Iuaronanb NpsIMOYroJIbHOH TpaneuHH KOHI'PY3HTHa ee GOKo-
BOl cTopone M paBHa 4 cMm. HaiiTu A/MMHY cpe/Heli IMHHH Tpaneiuy,
€C/IM ee BHICOTA paBHa 2 CM.

4. Boabluee ocHOBaHHe TpaneuuH PaBHO 24 CM, pacCTOsiHHE MEXLY
cepeaMHaMH ee AHaronanei pasHo 4 cM. Haiitw menbluee ocHoBanhe
TpaneuHy.

5. Bricota pom6a Je/NHT ero CTOPOHY HAa OTpe3KH AJHHOW m H
n. Ha#titn nuaronanu pomba.

6. BokoBas cTopoHa paBHOGEAPEHHOTO TpeyroJibHHKa paBHA 4 CM,
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MelHaHa, npoBeleHHass K GoxoBO# cTopone, paBHa 3 cM. Hafitu ocHo-
BaHHe.

7. OcHoBanHe paBHOGEAPEHHOTO TpeyroJbHHKa paBHo 4)2, wme-
AHaHa, NpoBe/leHHas K G0KOBOM cTopone, paBHa 5 cM. Hafiti GokoByio
CTOPOHY.

8. B npsmMoyronbHO# TpanenuH OCHOBaHHA H MeHbllasg 6GoKoBas
CTOPOHBI PaBHbI COOTBETCTBEHHO @, b M ¢. HaliTh paccTosiHus oT TouKii
nepeceuyeHHs AHaroHanei 10 OCHOBaHHH M MeHbLleH GOKOBOH CTODOHDI.

9. B npamoyronbHblil TpPeyrosbHHK, KaTeThl KOTOPOTO paBHbI
a 1 b, BNHCaH KBajpar, HMEIOIHA C TpeyroJbHHKOM OOLIHI NpAMOil
yroa. Ha#ith nepumerp kBaapara.

10(1). B npsaMoyrosbHbii TpeyrosbHHK BRHCaH pomb, npuyeM
TaK, YTO BCe ero BeplUHHbI JIeXKaT Ha CTOPOHAX TpeyroJbHHKa, a yroJ,
paBHhulil 60°, siBJsieTcs ofWUM YrioM poMGa M TpeyrosbHuka. Haiitu
CTOPOHBI TpeyronbHHKa, eClH CTOpoHa pombGa paBHa 6 cM.

11. B TpeyronbHuK Bnucan poM0, NpuHueM TaK, YTO OAHH Yroa
y HUX oOUluHA, a NMPOTHBOMO/OXKHASI BeplIMHA poMmba AENHT CTOPOHY
TpPeyroJbHHKa Ha OTPe3KH, OTHOLUEHHEe AJHH KOTOPHIX paBHO 2 : 3.
HaliTu cToponbl TpeyroJibHitka, MeXAYy KOTOPBIMH JIEXHT o6LiHA yro.
TpeyrosbHHKa H pom6a, eCM Auaronanu pomba paBHHl M H n.

12(2). Onun u3 yryioB Tpameuun paseH 30°, GOKOBble CTOPOHbI
NpH HX NPOAOIKEHHH NepeceKaloTcsa Noj npambiM yriaoM. Hafith menb-
wylo GOKOBYIO CTOPOHY TpaneuHH, €C/IH ee CpelHsis JIMHHA H OXHO
M3 OCHOBaHH# paBHEI cooTBeTcTBeHHO 10 H 8 cM.

13. B tpeyronbuuke ABC |AC| = b, |AB| = ¢, a Succekrpuca
yraa BAC nepecexaercs co croporo#i BC B Touke D Tak, uto | AD| =
= | BD|. Ha#itu cropony BC.

14(3). Y3 BepuwmnHBl mpsiMOro yraa TpeyrosibHMKa nposejeHa Guc-
CeKTpHCa, Jenslias THIOTEHY3Y Ha OTPe3KH, JVIHHbI KOTOPbIX PaBHbI
m u n. Ha#iTd BbICOTY, ONMYIIEHHYI0O H3 BEepIIHHLI NPSAMOro yrJja.

P

15(4). B Tpeyronbuuke ABC |BC| =a, |AC| = b, ACB =y.
Haiitn Bricoty CD.

16. Bricora Tpeyro/sbHHKa, AJHHa KOTOpPOA paBHa 6 CM, M1eJHT
yroJ B OTHOIIEHHH 2 : |, a NMPOTHBOMOJOXKHYIO CTOPOHY Ha OTPE3KH,
MeHblUHH U3 KOTOpHIX paBeH 3 cM. HaiitH cToponbl Tpeyro.bHuKa.

17(5). OcHoBanHe paBHOGENPEHHOTO TPeYroJbHHKAa PaBHO a4, YroJ
NpH NPOTHBOIOJIOXKHOH BepiunHe paBeH 2a.. Halitu Guccektpucy, npo-
BeIEHHYI0O K G0KOBO# CTOpOHe.

18. OcTpmifi yron napasjenorpaMma paBeH O, a CTOPOHBI PaBHbI
a u b. Hafitu TaHrescul ocTpeX Yr/oB, KOTOphle 06Gpa3yeT CO CTOpOHa-
MH NapaJjulejlorpaMMma IHaroHalb, BBIXOASllas H3 BEpLUHHBI OCTPOrO
yraa.

19(6). Bricora paBHOGeApeHHOM TpaneuwH paBHa h, OCTpHIH yroa
MeXAY AHaroHansiMu paBeH 2o, HaliTH anuuny cpeaneil aunuu Tpanenuu.

20. OcHoBanue TpeyrojbHHKa H NPOBeLeHHAs! K HEMY BbLICOTA PaBHbI
COOTBeTCTBeHHO @ M h. Hafith cymmy GOKOBHIX CTOpOH, ecan yrod
MEXIy HHMMH paBeH .
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21. Jloka3aThb, 4TO €CJH B UETHIPEXYroJbHHKE JHArOHalH SBJIf-
I0TCA GHCCEKTPHCAMH, TO 3TOT YeThIpeXyroJbHUK — pPOMG.

22. Haiitn ocTpble yrossl NpsMOYroJbHOTO TPEYroJbHIKa, €C/H
MennaHa, TpoBeleHHasi Ha ero TUMOTeHY3Y, AeMMT NpsaMoil yroa1 B
otnowenun 1 :2.

23. B tpeyroavnuke ABC yron B pasen 115°. Us cepenunnl cTo-
poust AC BocCTaBJieH NeprneHAHKY/Asp A0 NepeceyeHHsi CO CTOPOHOM
BC B touke D. Orpe3ok AD penaur yroa A B OTHOMIEHHH D : 3, cyu-
tas ot cropoubt AC. Haiitin aBa apyrux yraa TpeyroJbHHKa.

24. Boicota, MenHana M OHCCEKTpHCA, MpOBEAEHHblE H3 OJHOM
BEepIUMHBI TPEYroJibHHKa, AENAT YroJ NpH 3TOH BepLIHHE Ha YeThbipe
KOHTpY3HTHble yraa. Haiitu yrabl Tpeyrosbhuka.

25. Jloka3aTb, 4TO B NpPAMOYrOJLHOM TPEyroJibHHKe OHCCEKTpHCa
NpsIMOTO YIJ1a JEJHT MOMOJIaM YroJl MeXAy MeJIHaHO!l H BbICOTOi, Mmpo-
BeleHHbBIMH Ha THIOTeHY3y.

26. Ha cTtoponax kBajpaTa (BHe €ro) NOCTPOEHb NpaBHJIbHLIE
TpeYroJIbHHKH, BEPLUIHHbI KOTOPBIX NOCJENOBaTeNbHO coefHHeHbl. Haii-
TH OTHOLIEHHE MepHMeTpa MNOJYYEeHHOTO YeThIpeXYroJbHHKa K Iie-
pUMeTpY KBajapara.

27(7). B npamoyroabuuke ABCD | AD| = 3 | AB|. Ha ochoBa-
uun AD B3atbl ToukH M u N Tak, uro | AM| = | MN| = |ND|. Ha#-

NN N P
™ AMB + ANB + ADB.

28. Ha ctoponax mnapaJsesnorpamma (BHe €ro) NOCTPOeHH KBall-
patsl. JloKa3aTh, YTO LEHTPOHAbI 3THX KBaApaToOB ABJASAIOTCSA BepLIHHA-
MH HEKOTOpOro KBajpara.

29. Nuaronanu AC u BD paBHoGelpeHHON Tpaneuu ¢ OCHOBa-
nueM AD nepecekaiorca B Touke O nox yriaom AOD, BennuuHa KoTO-
poro pasBna 60°. [oka3sarb, uto cepennHul orpeskos AO, BO u DC
AIBJSIOTCS BEPIIHHAMH TPAaBHJIbHOTO TpPeYroJbHHKA.

30(8). B Tpaneuun ABCD cymMma yrioB Mexly GOKOBBIMH CTOpO-
naMu u ocHoBanueM AD pasua 90°. [lokasatb, 4TO AJIHHA OTpe3Ka,
COeHHSAIOIETO CepeAHHbl OCHOBaHHH, paBHa MOJYPa3HOCTH AJHH OC-
HOBaHHH.

31(9). B tpeyronbuuke ABC onun yroa pasen @, a Apyroi — .
Haiitu yros mexnay BLICOTOH H MeJlHaHOMH, MPOBEIEHHBIMH H3 BepIIHHBI
TpeTbero yria.

32. B paBHOGepeHHOM TpeyroJbHHKE YroJ NPH OCHOBAHHMH pa-
BeH o. HaliTH oTHoweHHe Meananbl, NpoBeeHHON K G0KOBO# CTOpOHe,
K OCHOBaHHIO.

33(10). B tpeyronbunke ABC |AB| = |AC|, A = 110°. BuyTpu
TpeyrosibHHKa B3aTa Touka M Takas, 4To MBC = 30°, MCB = 25°.

o~
Haitu AMC.

34. JlokasaTh, YTO CyMMa KBaJpaToB JJIHH AMaroHajeH TpaneuHH
paBHa YABOEHHOMY MPOH3BENEHHIO JUIHH €e OCHOBaHHH, CJOXEHHOMY
C CyMMOM KBaJpaToB IJHH ee¢ GOKOBbIX CTOPOH.

35. JlokasaTh, 4TO BO BCAKOM TpeyroJIbHHKEe pasHOCTb MeXAy
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CYMMOH KBaApaTOB AJIMH JIOOHIX ABYX €ro
CTOPOH H NMpOM3BeAEHHEM AJHH 3THX CTO-
POH, YMHOXEHHBIM Ha KOCHHYC YIJla MeX-
Ay HHUMH, eCTb BeJHYHHA NOCTOAHHAA (M5
JaHHOTO TpeyroJbHHKa).

36. Iuaronanb NpAMOYroJibHHKa Ie-
JHT ero yroa B OTHOleHHH m : n. Hai-
TH OTHOLUEHHE MepHMeTPa NpsAMOYroJNbHH-
Ka K JUIHHE ero JMaroHaju.

37(11). B npamoyronbuuk ABCD
Bnucan TpeyronbHHK AEK. Touka E
JIeXXHT Ha ctopoHe BC, a touka K — Ha

cropore CD. Haiitu tanrenc yrna EAK, Puc. 41
eciy

|AB| _ 1BE\ _ |CK| _ .

|BC|  |CE|  |DK| ‘

38(12). Bennunnnl yraoB Tpeyroabuuka ABC  ynosnerBopsioT
-\ Paly
COOTHOLWEHHIO: A : E\ :C=4:2:1. Jdoka3aTb, 4TO AJMHIbl CTOPOH
TaKOro Tpeyro/ibHHKa YAOBJETBOPAIOT COOTHOLLUEHHIO
1 1 |
| BC| + |AC|  14B|’

§ 7. OkpyxkHocTb

[Tpuwmep 37. Halinem anuny anaroHanu Kpaapara, ABe BeplIH-
HBI KOTODPOTO JIeXKaT Ha OKPYXKHOCTH paauyca R, a iBe Apyrue — Ha Ka-
caTeJlbHOH K 3TOH OKpYXHOCTH.

Hano (puc. 41) (0, |OA|) — okpyxHocts, |OA| = R,
ABCD — xkBaapar, A € 0, D € 0, (BC) — kacareabHas kK o, [AC]—
IHarosajb KBajapaTa.

Ha#nru: |AC|.

Pewesnune. fcHo, uto 370 3anaua tuna F. [lpumenum anrebpan-
yeckuil crnoco6 pewenus. ITyctb npamasa BC Kacaercsi OKPYXHOCTH ®
B Touke M, a npsamMasi CD nepecekaer ee B Touke F. [IpoBenem [OM],
[OF] u [OK], npuuem [OK] L [CD]. 3ametum, 4TO

|CF| - |CD| = |CMP. (37.1)

[Monoxum |CD| = 2x. Tak kxak OMCK — npsMoyro/bHHK, TO
IMC| = |OK|=x, a |CK|=|0OM|=R.
M3 npsamoyrosbHoro TpeyronbHuka OFK naxoaum:

| FK| = VR* — x2,
[Tockoabky |CF| = |CK| — | FK|, 10
|CF| =R —V R* — x2.
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MoacraBnsis 3navewuss |CF|, |CD| m
|CK| B paBenctBo (37.1), nonyunum ypashe-
HHe

(R —V'RE— %) 2x = &,
pewasi Kotopoe HafiieM x;=0 H x, = %R.
HMccnenoBanune. [lo cmbicay 3a-

8
naun 0 <x <R, nostomy |CD|= & R.

CnepoBarenbno, |AC| = 8 }5/ 2R.

[Tpumep 38. B okpyxHOCTb paniyca
R Bnucan uerbipexyronbuuk ABCD, nuaro-
HaJlH KOTOpOTOo mnepecekaloTcsi B Touke £E
TaK, yto |AE|: |EC| = 2 : 3. Haiizem cto-
pony CD, ecau n3BecTHO, YTO TpeYroJbHHK
ABC paBHOCTOPOHHHI.

Pemenne. Taxk Kak TpeyroibHHK
ABC pashoctopounit (puc. 42), o |AC|=
= RV3.

[Nockoneky yrawt BDC u BAC sBasior-
CA BIHCAHHbIMH YIJIaMH, ONHPAIOIHMHCA Ha
OAHY H Ty Xe AYyI'y OKPYXHOCTH ®©, TO

N N N

BDC = BAC = 60°. Ananornuno BDA =
A~

= BCA = 60°. CnenosarensHo, B Tpey-

AN
ronbuuke ADC ADC = 120°, a [DE) —
Cnccektpuca yrna ADC, nostomy |AD|: |CD|=|AE|: | EC|, 7.e.

|AD|: |CD| =2:3. lNonoxum |CD| = x, torma |AD| = %—x.
[To Teopeme kocHHYCOB Ansi Tpeyronbnnka ACD umeeM:
|ACPP = |ADJ* + |CDJ* — 2 | AD| - | CD| - cos ADC.
[Toncrasnss B 310 paBenctBo 3Havenus | AC|, |AD|, |CD| u

Puc. 43

A~ o 1
cos ADC = cos 120° = — 5 TONYYHM ypaBHeiHe

3R = f;—x2 + x2 4+ -;‘;—x{
peiuasi KoTopoe Haiijem:

3RV'57
Xj 2= =+ 1'9/ .
HccanenoBanune. [lo cmbicay 3agaun 0 <x < R)Y 3. Tlo-
ITOMYy X = 3’?;57.

HUrak, |CD | = ﬁ:{#
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MMpumep 39. B okpyxuocTe Bnucan paBHoGeapeHHBbIH Tpe-
YTOJIbHHK, OCHOBaHHE KOTOPOTO paBHO @, a YIoJ NPH OCHOBAaHHH pa-
Bed B. HailneM paamyc okxpyxHoCcTH, Kacaioweiicsi G0KOBBIX CTOPOH
TpPeyroJibHHKa H NepBOil OKPYXHOCTH.

Hano (puc. 43): o, (04, |04A]), AABC, {A, B, C}c wy,

N
|AB| = | AC|, | BC| = a, ABC = B, w;— OKpPYXHOCTb, KacaioLlascs
[AB], [AC] u w;.

Ha#iTu: paanyc OKpPYXHOCTH ®,.

Pewemnune. Iloctpoum TOUKYy D — cepent' ocHoBauus BC
tpeyronbuuka ABC. Tak kak |AB| = | AC|, To (AD) — cepenunHblii
nepnenaukyasp orpeska BC. Nockonbky ©, onucana okoio AABC,
To ee ueHtp — Touka O, € (AD).

flcno, uto Guccektpuca yria BAC nexut Ha npamo#t AD. Llentp
OKDYXHOCTH @, — Touka 0, — npuHaanexur Guccexrpuce yraa BAC,
1. e. 0, € (AD). TakuM o6pasoM, ToukH Oy u O, npuHagaexaT npa-
mo#t AD.

[TycTb OKPYKHOCTb ®, KacaeTcs OKPYXHOCTH ®; B Touke E. Tor-
na touku Oy, O, u E npunaanexar oanoil npamoil., CnepoBaresbHo,
E € (AD) n | 0,E| — nnuHa paguyca OKPYXKHOCTH @.

Taxk KaK no TeopeMe CHHYCOB 1861 210,4|, 7o
sin BA
|01A I = a’\ .
P o 2 sin BAC
[Mockonvky BAC = 180" — 2, To0
|0,A)| 2 wm |0,A| = 2

= 2sin(180° — 2B)° 2sin2p
Ilycts o, Kacaercs [AB] B Touke K, torna [0,K] L [AB] n |0,K| —
IJIHHA painyca OKPYXKHOCTH ®,. [lonoxum |0,E| = |0,K| = x.
N\

Tak xax BAD = 90° — B, To u3 npsmoyroabHoro AAQ,K no-
nyuaeM: x = | AQ,| sin (90° — B). YuutnBas, uto

|40, = | AE| —| O,E| = 2|04 —| O, | = — 2 —,
COCTaBJIsieM ypaBHeHHE
a
X = (sin% ——x) cos B,
peliasd KOTOpO€ HaXOAHM:
a
x = »
B
4 cos? 5 sinB

Uccnenosaunmune. Iocmucay sanaun 0 < x < |0,A|. oa-
cTaBasf 3HaueHuss x U | 0;A|, nonyuaeM CHCTeMY HepaBEHCTB

a a
0< 2sin2p '

4 cos? — sin
9 p
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8 KOTOpasi, NOCKO/MbKY a >0 u
Wz 0° < B <90° PaBHOCIL/IbHA
cHCTeMe

1 1
. B <cosﬁ'
cos?

B CBOIO OYepeab, PaBHOCHIBLHYIO
A i /€ cucreme 0 <cos B < cos? % ,

1+ cosB
2 !

0<

Puc. 44 Hm 0 < cosP <

0< 2cos[3<c052%, win 0 < cosPp< 1,

oTkyna 0° < B < 90°,
Hrak,

|0,K| = a , rae 0°< p < 90°,

4 cos® — si
0s® < np

[Tpumep 40. JlokaxeM, YTO BBLICOTHI OCTPOYTOJBHOTO TPeYroJib-
HHKa sBJAIOTCA GMCCEKTPHCAMH TpeyroJibHHKa, BepLIHHAMH KOTOpPOro
CJYXKaT OCHOBAHHS BLICOT INEPBOTrO TPEYroJbHHKA.

O auo (puc. 44): AABC ocrpoyroabusiit, (AD], [BE] u [CK] —
BricoTsl AABC.

Hokasartb: [DA),[EB) n[KC) — 6uccekrpucn yraoB ADEK.

HokasarteabcTBo. 3Oto 3anaua Tuna M, [TpoBezeM noka-
3aTe/IbCTBO YIICTO reoMeTpHYecKHM crnocoGoM. JI1si COKpallleHHsl BBI-
KJ1aJ0K BBejieM caenyloutie obosnavenna: £ BEKeZ 1, L DEB/Z 2,
L DAB ™ /3, L KCB ™ £4. Oxono uerhipexyroabHiika AKOE

TN P
OMHLIEM OKPYXHOCTh ®;. (JTO BO3MOXKHO, TaK Kak AKO + AEO =

PN A

= 180°.) 1 = 3, KaK BNHCalHbie YIbl, OMMUPAIOLIKECS HA OAHY H TY
Xe Ayry. A~ A~

[Nockonbky CDO + CEOQO = 180°, To MOXHO ONHCaTb OKpPY¥KHOCTDb
®, 0KoJ10 yeThlpexyroiabHuka CDOE u ¢ ee moMolLbiO AOKa3aTb, 4TO
s P
4 =2,

Tak kak npsaMoyrosbubie Tpeyronbuuk ABD un CBK umeior 06-

- AN AN -~ PANPA AN AN
wni yron ABC, 10 3 = 4. Urak, 1 = 3, 4 =2, 3 = 4, oTkyaacne-

AyeT, YTO T= /2\, T. e. [EB) — 6uccekrpuca yraa DEK.

AHanoruyHo, ONHUCHIBAsE OKPYKHOCTb (3 OKOJIO YeThIpeXyroibHHKA
BDOK, moxHo noka3atb, uto [DA) n [KC) — GHCCeKTpPHCH! COOTBET-
crBenno yrioB KDE w EKD tpeyroasnuka DEK.
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[Tpumep 4l. Ha okpyxHocTH © B3s-
Thi TOUKH A, M u B, npuueM —AM & — BM,
Ha nyre AMB B3sara Touka K. Touku M wu
K coexnnennt ¢ toukamu A u B. Joxa-
KeM, YTo

|AK|+ | BK| = |AM|? — | KM2. (41.1)
HJokasateabcTBoO (puc. 45). Aty

3ajauy tHna M pewnm anreGpanvecki. Bseaem BCHoOMOraTenbHBIH
napameTp, MNOJIOXKHB pagHycC oxpymuocm ® paBHLIM R Has cokpa-

Puc. 45

WEeHHs JaJbHEHIUNX BHIKJAAJOK NMpHMEM ABK = Q, KBM = fi.

Tak kak A ABK Bnucan B OKpYXHOCTb ®, TO LAKL _ 2R, or-
sina

kyaa | AK| = 2R sin a. Ananoruuso u3 A BMK nonyuaem:
|KM| = 2R sin B,

|AM| = 2R sin (@ + f).

Tak kKak —AM o —BM, 10 M/A\B = a 4 P, a Tak Kak yras MBK
H MAK — BnHcaHHBIE YIibl, ONHPAIOHEC HA OXHY H TY Xe AYry

Py Py PR

okpyxHoctd, To MBK = MAK. Torna BAK = o + 2f.

N3 A ABK noayuyaem:

| BK| = 2R sin (& 4 2B).

[MoacraBnsa snavenns |AK|, |BK|, | AM| n |KM| B paBencrso
(41.1), npuxoaAHM K paBEHCTBY
2R sin a (2R sin (@ 4 2p)) = (2R sin (@ + B))* — (2R sin B)%. (41.2)

Jokaxem ero nyreM npeoOpasoBaHusi JIeBOH H TNpaBOi yacTel:

2R sin @ (2R sin (@ 4 2B)) = 4R?sin a sin (& 4 2f);
(2R sin (@ 4 B))* — (2R sin B)? = 4R? (sin*(@ + B) — 4 R%in® f )=
=4R2( Il —cos(2a+2f) 1—c052

a u3 AAMB umeem:

2
= 4R?sin a sin (@ + 2[3).
Takum o6Gpasom, paBeHcTBo (41.2) HMCTHHHO; CJI€10BaTeJbHO, HC-
THHHO H paBeHcTBO (41.1), 4yto M TpebGoBasoCh AOKa3aTh.

3apaun ANS CaMOCTOATEJNbHONO PelieHHs
39. Hafitu pagnyc OKpy»KHOCTH, ONHCAHHON OKOJIO TPEYroJNbHHKA

N
ABC, ecau usBectHo, uto |BC| =a, |AC| = b un ACB = y.
40. W3 BHewHe# TOYKH NpoBeleHH K OKPYXHOCTH CEKyilas IJIHe

HOM 12 cM M KacaTenbHas, JJIHHA KOTOPOH COCTaB/sieT 3 JUTHHDL BHY-
TpeHHero oTpeska cekyulei. Halitu anuny kacarenbuoii.

8 3axkas 277 65



41. [Ise KOHIpY3HTHbIE OKPYXXHOCTH KacaiTCf ApPYr Apyra H
Kaxlasi H3 HHX, B CBOIO oYepelb, KacaeTcs BHEWIHHM 0Opa3oM B TOY-
Kax A n B TpeTbelt OKpY>KHOCTH, palHyc KoTopoii paBen 8 cM. Haiitu
paaHyC KaXNoM u3 NBYX NEPBHIX OKPYXKHOCTEHl, eC/lH pacCTosiHHe
Mex1y Toykamu A u B paBHo 12 cM.

42. B paBHoGe1penHbl#i TPEYroAbHHK, OCHOBaHHE KOTOPOTO PaBHO
2a, a BbicoTa h, BnHCaHa OKPYXHOCTb, K KOTOpOH NpoBeleHa Kaca-
TeJIbHasA, NapajjenhbHas ocHopaHwio. Haftu paanyc okpykHocTH M
IJIHHY OTpe3Ka KacaTeJbHOH, 3aKJ/IOUEHHOIO MeX1y CTOpPOHAMH Tpe-
yroJibiiHKa.

43. OcTpblit yron npsMOYroJibHOro TpeyronbHuka paBeH o. Haii-
TH THNOTEHY3Yy 3TOrO TpPeyroJbHHKa, €CJH PaAHyC OKPYXKHOCTH, Ka-
caiouleicss rHnoTeHy3nl H NMPOJZO/IKEHHH KaTeToB, paBeH R.

44. O6was xopla ABYX MNepeceKaloUUXCsi OKPYXKHOCTell BuAHA
M3 UX uentpoB nox yraamu 90° u 60°. Hafitu pannychl 5THX OKpYXKHO-

CTell, eC/lil paccTOsHME MeXAy WX uenTpaMu pasho ()3 + 1) cm.

45. OGulasn xopaa IBYX NepeceKaloWUXCA OKPYKHOCTeH paBHa
@ ¥ CHYXHT /ISl OJHOM H3 OKDYXXHOCTEeH CTOPOHOR NpaBHJbHOTO BIH-
CaHHOTO TpeyroJbHHKa, a AJs ApYro# — CTOpOHO# BIMHCAHHOTO KBal-
para. HaliTH paccTosiHHe MeXIy LEHTPaMH OKpYXHOCTeH.

46. B npaMoyroJbHBI TPeyroJbHMK BNHCAH NOJYKPYr TakK, 4TO
€ro AMaMeTp JIeXXHT Ha THNOTeHy3e, a LEHTP JEJHT ee Ha OTpe3KH,
AJTHHBI KOTOPLIX paBHBl 15 u 20 cm. Halitu aauny ayru, 3akAioyeHHOH
MeX1y TOUKaMH KaCaHHSl MOJYKpyra c KaTeTaMH.

47. M3 Touku A, pacnoJiokeHHoH BHe Kpyra C LEHTpPOM B TOY-
Ke O, nposesieHbl Be CeKYIHe, OfHA U3 KOTOPHIX NepeceKaeT OKpyx-
HocTb B Toykax B u C (B nexut mexny A u C), a apyras, npoxoas
yepes LEHTpP KpYyra, nepeceKaeT OKpYXHOCTb B Todkax M u K (M

aexur mMexay A u K). Hairtu |BC|, ecau |AC| = q, ﬁo = a,

PO
a COK = .

48. OKpyXHOCTb KaCaeTCsi JABYX CMEXHBIX CTOPOH KBajapaTa H
IEeNHT KaXAylo H3 ABYX APYTHX €ro CTOPOH Ha OTPe3KH, AJIHHBI KOTO-
pbix paBubl 2 1 23 cM. Haiith paanyc oKpyXHOCTH.

49. B paBHoGespeHHblil TpeyrojibHHK, OCHOBaHHe KOTOPOro paB-
HO 4, a YroJl NpH OCHOBaHHH paBeH &, BMNHCaHa OKpyxHocTb. Hafitu
paaHyC BTOPOH OKPYXHOCTH, Kacawolleica OCHOBaHHMA, oAHOH mn3 Go-
KOBBIX CTOPOH TPEeyroJbHHKa H BIIHCAHHOH B HEro OKPYKHOCTH.

50. OKpYyXHOCTb ®; KacaeTcsi BHYTPEHHHM 00pasoM OKDYXKHOCTH
©®,. [AB] — xopaa OKpPYXHOCTH ©, — KacaeTCi OKPYMKHOCTH .
Yroa mexay npamoit AB u obuieit KacaTenbHO# AaHHBIX OKPYXHOCTEMH
paBen o. Hafitn anuny xopasl AB, eciu paauychl OKPYXHOCTEH @y
i @, PaBHbl COOTBETCTBEHHO Ry M R,.

51(8). Okpy»XHOCTH, paaMyChl KOTOPHIX paBHBl R H r, Kacaworcs
BHellHUM o6pa3om. Hafith ocHoBaHHe paBHOGEAPEHHOr0 TpPeyroJb-
HHMKa, 60KOBLIE CTOPOHBI KOTOPOTO SIBJSIOTCS OOLIMMH KacaresbHbIMH
JaHHBIX OKPYXkKHOCTeH, a OCHOBaHMe KaCaeTCsi OJHOH H3 HHX.
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52(7). Buccekrpucet AD 1 CK TpeyronsHuka ABC nepecekaiworcs
B Touke O. Otpe3ok KD paBeH 1 M, a BepiinHa B JIeXXHT Ha OKpyX-
HOCTH, npoxoasueit yepe3 Touku D, K v O. Haittu yrasl u ase apy-
rue cTtopoHbl Tpeyronbuuka KDO. <

53. OKpYXKHOCTH, PajiHychl KOTOPHIX paBRH R H 5 kacaiorcs

ApYyr apyra BHellHHM o6pasoM. M3 ueHTpa OKpYXHOCTH MeHblUero
panuyca mpoBeleH OTpe30K, paBHbii 2R, W o6pasyiouluit ¢ JuHHeH
LeHTpoB yroJ, paBubiit 30°. Hakhth aauHy TOH 4acTH oTpe3Ka, KOToO-
pas JIeXXHT BHe OKPY>KHOCTEH.

54(10). K oxpy>KHOCTH, BNHCaHHOH B TPeYTO/IbHHK, Napa/eIbHO ero
OCHOBAHHIO TNpOBeJeHa KacaresbHasi, AJHHA OTpe3ka KOTOpOH, 3a-
KJIOYEHHOTO MeX1y GOKOBLIMH CTOpoHamH, paBHa 2 cM. Haiith ocHo-
BaHHe TpeYroJbHHKA, €C/AH ero nepumerp paseH 18 cwm.

55(9). Kohubl 0Tpe3ka AHHbI @ ABJSIOTCA LEHTPAaMH OKpYXHOCTeH
©y H 0, PafHychl KOTOPHIX KOHT'PY3HTHHI JJaHHOMY OTpe3Ky. B oauu
H3 06pa3oBaBILIHXCA KPHBOJHHEHHBLIX TPEYroJIbHHKOB BIHCaHA OK-
pPyXHOCTb ©3. HafTH InuHY XOpawl, coeiuHsAIOUIEH TOYKY KacaHMs
OKDYXKHOCTEH ®; H ®3 C TOYKOH KaCaHUS OKPYXHOCTEH ©, H ®j.

56. M3 nentpa okpyxuocti npoBefienbl paguycsl OA u OB. B MeHb-
IUMH CerMeHT Kpyra, oTcekaeMbi Xopaoi AB, BnHcaH paBHOCTOPOH-
HHA TpeyroJbHHK, OfHa M3 CTOPOH KOTODOTO NEpNeHAHKYJspHA XOp-
ne AB. HaiiTi CTOpPOHY 3TOrO TpeyroJbHHKa, €CJH PajHyC OKpYKHO-

P
CTH paBeH R, a AOB = a.

57(6). Touku A, B, C u D peasar oKpyXHOCTb Ha YacTH, OTHOLIe-
HHe MJHH KoTopbiX paBHo 1 :3:5:6. Halitu yrae, o6pasoBanHble
KacaTeJbHbIMH, NPOBEJEHHBIMH Yepe3 3TH TOYKH.

58(5). [an paBHOGeApEHHBIH NPAMOYTrOJbHLIA TpeyroabHUK. JloKa-
3aTb, YTO PajHyC OKPYXKHOCTH, Kacalollleicsl THIOTeHY3bl H NPOJoJIKe-
HHH KaTeToB, paBeH CyMMe JJIHH THNOTEHY3bl H PafHyca OKpYXHOCTH,
BIIHCAHHON B TpPeYroJbHHK.

59(4). JokasaTb, 4TO CyMMa KBaApaToB pacCTOSIHHUA OT Touku M,
B3ATOH Ha AHAMeTpe OKPYXKHOCTH, 10 KOHLOB J060# M3 NnapaJJesbHbX
STOMY AHaMeTpy XOpA €CTb AJA AaHHOH OKPYXXHOCTH BeJHYHHA NO-
CTOSIHHAA.

60(3). Hdau npaBunbubuiéi Tpeyronbuuk ABC. Touka K neaur cro-
pouy AC, a Touka M — cTopony AB Ha OTpe3KH, OTHOLUEHHS! NJIHH
KOTOpBIX, CUHTas OT BepluHHbl A, cooTBeTCTBEHHO paBHbi 2 : 1 u | : 2.
JHlokasatb, 410 oTpe3ok KM KOHTPYIHTEH pajAUYCy OKPYMKHOCTH,
ONHCapHO# OKOJIO TpeyroJbHHKa.

61(2). IBe okpyxXHOCTH nepecekaioTcs B Toukax A n B. Yepes Tou-
Ky A nposenennt xopanl AC u AD, Kaxpnas M3 KOTOpbIX, SABJAASCH
XOpAOH OAHOH M3 JAaHHBHIX OKPYXHOCTeil, Kacaercss ApPYroi H3 HHX.
Hoxkasats, uto |AC|*. |BD| = |AD|* . | BC|.

62(1). Yepes koneu A obieh xopast AB AByX OKpyKHoOCTelt npo-
BelleHa MnpaMas, nepeceKaiollas NepBYIO OKPYXKHOCTb B Touke C, a
BTOpYI0O — B Touke D. KacarenbHaa kK nepBoH OKpPYKHOCTH B Touke C
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8 C W KacaTeJbHasi Ko BTopo# B Touyke D nepe-
cekatorca B Touke M. JlokasaTh, YTO TOUKH

b M, C, B u D nexar Ha oZHOH OKPYXHOCTH.

0 63. Touku D, K u M nexar cooTsercr-

A 7 D BeHHo Ha ctopoHax AB, BC u AC Tpe-
yroabuuka ABC. Jloka3aTh, YTO OKpYXKHO-

Puc. 46 CTH, ONHCAHHBIE OKOJIO TPEYro/bHHKOB ADM,

BDK wu CKM, nepecekaiorcsi BOLIHOH TOUKe.

64(11). lokasaTb, 4TO OCHOBAHHUS NEPNEHANUKY/SPOB, ONYUEHHBIX
Ha CTOPONbI TPeYroJibHHKAa WIH Ha HX NPOJO/KEHHS H3 NMPOH3BOJbHOM
TOYKH OKPYXKHOCTH, OMHCAHHOH OKOJIO 3TOr0 TPEYroJbHHKaA, Jexar
Ha O/IHOM NpsMOH.

65(12). Touka nepeceyeHusi BHICOT PaBHOGE/\PEHHOTO TPeyro/bHMKa
JIeXXHT Ha BNHCAHHOH B Hero okpyxHocTH. Halith Kocunyc yria mpu
OCHOBAaHHH TpeyroJbHHKa.

66. [lokasaTb, YTO €C/IH JIHHB CTOPOH TpeyrojibHHKa o6pasyioT
apU(METHYECKYIO TIPOTPECCHIO, TO IEHTP OKPYXKHOCTH, BIHCAHHOMH
B STOT Tpeyro/JbHHK, M TOUKa NepeceveHHs €ro MeAHaH JexaT Ha
npsiMoii, napajJie/lbHOR cpeiHeH MO AJUHE CTOPOHE TPEeYroJbHHKA.

§ 8. Naomanu

[MTpumep 42. Cropoun napannenorpaMma paBusl a u b (a > b).
Haiinem nnowane napaJjsenorpamma, 3Has, 4TO OCTpBIA yroa Mexay
€ro AMaroHa/NsIMH paBeH a.

ODauno (puc. 46): ABCD — napaanenorpamM, |AD|=

|AB| = b, COD =
Hadrtu: S, ..,

PeweHue. 2ro 3anaua tvna F. JIna HaXoxaAeHUsA SABCD BOC-
no/Ib3yeMcsl MeTOJOM NpSMOro cuera. 3alHLUeM:

S, . = l|AC|- |BD| - sin .

[Monaras ans KpaTKOCTH |AC| = d,, | BD| = d,, nafizem dd,, npu-
MeHss TeopeMy KocuHycoB K A AOD u A COD.
B npouecce BHIYHCJEHHT NOCJIEAOBATENBHO TNOJY4aeM:

@ = (fl—)’ + (3&)2 — 2"—21 2 cos (180° —a),

ABCD

2 2
HIH
d2 2
_.-_+ 42 + 2 '2 cos o, (42.1)
2 il_ 4 __2&._‘11.
b-_(2)+(2) > 2cosoc.
HIH \
a2 d
=t 2 4 g (42.2)

4 4 2
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Boiunras nmouneHHo paBeHCTBO (42.2) W3 paBeHCTBa g
(42.1), HaxoauM:

did, cos & = a® — b?,

¢
3 _ )3 \
oTKyaa d,d, = acos:
Takum oGpa3som, 0 A
|
Sascp = 2 (@® — ) tga. Puc. 47

HccnenoBanue Mbl onyckaem.
ITpumep 43. Halinem niomans npamMoyronsHOTO TpeyroNbHHKa,
ecJIH ero rHNoTeHy3a paBHa ¢, a CyMMa CHHYCOB OCTPBIX YIJIOB paBHa q.

Hano (puc. 47): AABC, f',‘\=90°, |AB| = ¢, sin ﬁ\—l- sin §\=q.
Ha#ttm SAABC°

7~
Pemenue. SMBC=%|AC|~|BCL Ho |AC|=csinB, a

| BC| = ¢sin A. Torza
|AC| + | BC| = ¢q. (43.1)

Kpome Toro,
|AC? + | BC]? = ¢ (43.2)

Bo3eons B KBaapar ofe yacTH ypaBHeHus (43.1) u BLUHTas H3
pe3y/bTaTta NoysleHHo ypaBheHHe (43.2), HaiineM, uTO

2 |AC| - |BC| = c* (g — 1),
OTKYyZa

1
S asc = ¢ @ —1).
-\ L) L
Hccnenospanne., Tak Kak g=sinA+4sinB=sinA +
+ sln (90° — A) = 2sin45° cos (A—45) = V' 3cos (A — 45°,
al<g cos(/fl\—45°)< I, T0

0<qgV2 (43.3)
A an B 1BC) | 14Cy _
HNanee, Tak kKaKk ¢=sinA 4sinB= 4B ] + 28
_ IBC|+AC|
12B] , TO
g > 1. (43.4)

Pelas cucreMy, cocTaBnennyo H3 (43.3) u (43.4), npuxogum K
BBIBOAY, 4TO

SMBC=Z'02(<}2— 1), ectn 1 <g K V2
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8 Mpumep 44. B tpeyroabunke ABC oTHoleHHe

|BC|: |AC|=3 u A/C\B = a. Ha cropone AB B3siTH

S N 7N
K Toukn D u K Ttakue, uto ACD = DCK = KCB. Hai-
D nem: |CD|: |CK|.
) 0 Pemenmne (puc. 48). PaccMaTpuBaeMasa 3anava

siBAsiercs 3ajauefft THhma M. Pemum ee, BBOAs BCIO-
Puc. 48 MoraresbHbulit napaMerp. [TosoxuM, Hanpumep, | AC|=b,
Toraa | BC| = 3b.
Hcronbays nnowans S, 45 KaK onopubifi aeMeHt (cM. npumep 9,
c. 22), Bbipa3uM ee aByMs cnocoGamMH. C ORHOMA CTOpPOHBI,

1 . 1 .9
Spasc = Spaco+ Sapcs = Z21CD|sin %— + 536[CD| smf =
1 . O . 2a
—Eb|CD|(sm—3-+3sm§).
C npyro#t CTOpPOHHI,
SMBC—SAACK+SAKCB-——bICK|sm + 3blCKlsm——

- -2-b|CK|(sin§ + 3sin ?).

Takum obpa3soM,
. 2a . a
|CD| - —(sm— + 3sin ) =|CK]|- —(sm-3— + 35111—3-),

OTKyAa
2

|CD| sin—:+3sin% N 2sin—§-cos%+3$in%- B 2cos—aé—+3

ICKI 0 & L an® & osinZcos % e

3 -}-3sln3 sin 3 -+ 6 sin 3 cos 3 1 4 6 cos 3

HcecnenoBanune. Ilocmbicny 3anaun b = |AC| < |CD| <
< |CK| < IBCI = 3b; caepoBarenbio, |CD| < |CK|, wuau
|CD|: |CK| < 1. IlokaxkeM, uTO HaiileHHOe 3HaYeHHe OTHOILLEHHSA
|CD| : |CK]| y,non.ne'mopﬂe-r HepaBenctBy |CD|: |CK] < 1.
JleHCTBHTENBHO, HEpaBEeHCTBO

2cos%-+3
—_— <
a
l+6cos?
PaBHOCHJMIBHO HEPAaBEHCTBY
2cos-°;—+3 2cos%~+3—l—6cos-%
—1<0, v <0,
a a
l+6cos—5— l+6cos?
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A
a

2—4cos‘—3- X p M
—a< 0, oTkyza

l+6cos-? o

(—4) (cos %- — -:—2-) \ w

a | <0, A e D
G(cos—a- +Z) N L
Puc. 49
HITH

cos — 1
22 5o,

cosi + —l-
3 6

Mocnennee HepaBeHCTBO CNpaBeANHBO, TaK KaK 10 CMBLICAY 3a1auy
0°<a <180° T.e. 0° <% < 60°, Toraa le- <cos% <1 u, cue-

JAOBaTe€/bLHO,

o 1 o 1
cos———; >0, cos?+-g>0.

3
Hrak,
2cos%+3
\CD|: |CK| = ——.
l+6c03-3'

ITpumep 45. Oxrono xpyra onucana paBHoGepeHHasa Tpaneunus.
HaiineM oTHowenue NuOWaAH TpaneuuH K IVIOWLaAH KPyra, €CJH u3-
BEeCTHO, YTO pacCTOiHHE MeXJYy TOUKaMH KaCaHHSA OKPYXHOCTH ¢ 60KO-

BLIMH CTOPOHAMH TpaNelHH OTHOCHTCS K paaumycy Kpyra, Kak V'3 : 1.

I a H o (puc. 49): ABCD—rtpaneuns, | AB| =|CD], o (0, |OK|)—
OKPYXHOCTb, BNHCcaHHas B Tpaneuwo, K ¥ M — TOYKH KacaHus
o c otpeskaMH AB u CD, |KM|: |OK|=V3: 1.

Haiitm S, 5., Se.

Pewenue. Kak u B npumepe 44, 310 335aua tuna M. Peium
ee TaKe C TNOMOILLIO BBeJeHHs BCroMoraresbHoro napamerpa. [lo-
aoxuM | OK| = R. Tloacuuraem naowaas tpaneunn ABCD, cnenas
npeABapHTE]bHO HEKOTOpble JONOJHHTeAbHble nocTpoeHus. M3 touku
B onyctum [BL] L [AD], a u3 toukn K —[KN] _L [AD). Kpowme
Toro, npoeeaeM paguyc OE B Touky Kacanus E OKPYXKHOCTH ® CO
cropono#t BC. Ilycts (KM] N [OE]= P.
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Tak kax [BL]||[KN], To AAKN ~AABL n, cienoBaresbHo,
N PR N R P P
AKN = ABL. Tockonbky AKN = ABL, a NKM = LBC = 90°,

N
10 AKM = ABC, seaencrsue uero [BC] || [KM].
Tak kak [OE] L [BC], o [OE]_L[KM] =u, cJaeroBareiabHo,
A OKP npsaMoyrosibHbIH.
Mockoabky £ ABL « £ PKO (yraibl ¢ B3aMMHO NepneHAHKYJAsp-
HbIMH cTOpoHaMH), To AABL e A OKP n

|BC| 4| AD
SABCD= 21 |'|BL|-

Tak Kak B paBHOGe1peHHOM TpaneuuH, OMHCaHHOR OKOJO Kpyra,
|BC| 4+ |AD| = 2| AB| u |BL| = 2R, 10 S, 5., = |AB|- 2R
U3 nozobua A ABL 1 A PKO cnenyer, yto

|AB| | KO| 2
OTKYyAa -
2|BL| _4RV3
|aB| =12 = L2

V3

[onyyaem: _

S __8R?Y/3

ABCD — 3 :

S 8R2Y3 8YV3
2 ABCD ]
Ila.nee, TaK KakK Sm = ﬂR , TO S = IR? = TRt

S
Hccanenosanne. [locMmucay 3agauu f;BCD > 1. Tloraxem,
[0)]

4YTO HaHIeHHOe OTHOWIEHHEe IJIOWAafeH 3TOMY HepaBEHCTBY YJOBJIeT-
popsier. JleficTBuTeNbHO, TaK Kak 8)/3 >8 .1, 7 =136, a 3n<

_ 8V3
<3:-4=12, 10 3 > 1.

Hrak, HCKOMOe oTHOWIEHHE NJOWafeH paBHO 3‘3/3.
F14

3ajaun pas CaMOCTOSITENbHOIO pelleHHs

67. B tpeyronbuuke ABC |AB| =26 cM, | BC| = 30 cM, |AC|=
= 28 cMm. M3 Bepuwnnbt B npoBenensl Boicota B u 6uccekrpuca BD.
Haiitu naowaae TpeyronbHuka BHD.

68. Karernl npsMoyroJbHoro TpeyrojbHika paBubl 2 U 3 cM. Haii-
TH GHCCEKTPHCY, NPOBEJEHHYIO M3 BEpIUMHbI NMpPSIMOTO YrJa.

69. BuyTpu npaBHJIbHOTO TpPEYroJbHHKa, CTOPOHa KOTOPOTO paB-
Ha a, B3fita Touka M. Haiitn cymmy paccTosiHuit OoT 3TOM TOYKH J0
CTOPOH TpeyroJibHHKa.

70. JlokasaTb, YTO cyMMa paccTOosHH# OT JoGo# TOUYKH, B3ATOM
BHYTPH NPaBH/JIbHOIO MHOTOYrOJbHHKA, AO NPSMBIX, NPOXOAAUHX
yepe3 CTOPOHbI, €CTb BeJHYHHA MOCTOSHHASA.
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71. loka3aTh, 4TO B NpPOHM3BOJBLHOM TPEYTroJbHHKE 1 =h—l- 4
(4

1 1 "

+ - + - TAe 7 — paluyc BIHCAHHOH B TPEYrO/IbHUK OKPYMHOCTH,
b (4

a h, h, h,— BbHCOTH TpeyroJbHHKA.

72. JlokasaTh, YTO MJIOLIAAb TPEYroJbHHKA paBHA -§—mam,,><

X sin (m;\m,,), roe m, U m, — MelHaHbl TPEYroJbHHKa, (m/a\m,,) —_
yros Mexjay 3THMH MelHaHaMH.

73. Onna M3 MelHaH TpeyroJbHHKa, NJOManb Kotoporo 16 cm?,
paBua 6 cM, apyras — 4 cm. Jloka3aTh, YTO 3TH MeAHaHbl B3aHMHO
nepneHAHKY/sSPHBI.

74. B paBHOGeapeHHON TpaneuuH cpelHsAs JMHHSA paBHa a, a
AUMaroHaj{ B3aWMHO NepneHAHKYAsapHbl. HalTH nuowanb Tpaneums.

75. Tlnowaap paBHOGeapeHHOH TpameuuH, ONHCAHHOH OKOJIO KpY-
ra, paBia S, BbICOTa TpanelHH B 2 pa3a MeHblle ee GOKOBOH CTOpPOHLI.
Haiitu paanyc BnMCcaHHOro B TpameuHMioO Kpyra.

76. Ilaomaar paBHOGEAPEHHOW TpaneuuH, OMHCAHHOH OKOJO Kpy-
ra, pasHa Q. Haiith GoxoByl0 CTOPOHY TpameiuH, OCTPHIH Yrosa Ko-
Topo# pasen 30°.

77. Ha croponax TtpeyronbHnka ABC nocTpoeHbl KBaapaThl
ABDE, BCPT u ACMN, He nepekpniBatoine apyr apyra. [lrouwans
tpeyroibinka ABC paBHa 9 cM®. Halitu nuomanb TpeyrosbHMKOB
DBT, CPM u AEN.

78. B npsIMOYroJbHOM TpeyroJbHHKe OAMH H3 OCTPHIX YIJIOB
paBeH @, PacCTOSTHHE OT BEpIUMHBI APYTOro OCTPOro yrya Ao LEHTpa
BIIHCAHHOH B TpPeYroJIbHHK OKPYXXHoCcTH paBHo [. HaiitH nuomans
TpeyroJbHHKa.

79(2). Uepe3 TOYKY, B3ATYIO BHYTPH TPeyroJbHHKa, NPCBe1EHbl TPH
npsiMble, NapaJlle/ibHble CTOPOHAM TpPeyroJibHHKa. JTH MNpsMble Je-
JIAT NJIOULaAb TPEYroJibHHKA Ha 11eCThb yacrtei, H3 KOTOPLIX TPH YaCTH —
TPeyroNbHHKH ¢ miomwaaamMu Sy, S, u S;. Halitu naomans aanHoro
TpeyroJbHHKa.

80. INiowann TpeyrosbHHKOB, 06pa30BaHHBIX OTpPe3KaMH AHAaroHa-
JeH TpamneuHH C ee OCHOBaHHAMH, paBHW S; u S,. Hafitu naomans
TpanenuH.

81(1). B tpeyronbuuke ABC yron npu Bepuuue C pasen 60°

a pajHyc Kpyra, ONHCaHHOTO OKOJIO 3TOTO TpPeyroJbHHKa, paBeH 2V'3.
Ha ctopone AB B3sra Touka D Tak, uto |AD| = 2|DB| unpu 310M

|CD| =2V'2. Haitru nnomans Tpeyroibuuka ABC.
82. Xopna AB craruBaer Ayry OKPYXKHOCTH, AJIHHa Kotopofl co-

CTaBJfieT ':l;- AMTHHEL Beelt okpyxkHocTH. Ha artoit ayre B3ata Touka C,

a Ha xopae AB B3sata Touka D, [pu atoMm | AD| = 2 cM™, | BD| = 1cm,

|CD| = V2. Hafitu naomans Tpeyroasunka ABC.
83(10). Haiith nuomwaab TpeyroibHHKa, BIHCAHHOTO B OKPYXKHOCTD,
eCJIH KOHLb TOfi CTOPOHB Tpeyro/ibHHKa, AMHHA KoTopoh paBHa 20 cw,
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ylaneHbl OT KacaTeJbHOH, MNpOBeJeHHOA uepe3 NPOTHBOJEXKAILYI0
BepluHHY, Ha 25 u 16 cm.

84(7). Bosbluee ocHoBaHHe TpaneuHH ABAAETCS AHAMETPOM OMHUCaH-
HOI1 OKOJIO Hee OKPYXXHOCTH, paiuyc KoTopoH paseH R. Octpbifi yron
TpaneuuH paBeH a. Ha#TH naomaae TpanmeuuH.

85. B octpoyrosboM Tpeyroabuuke ABC cropona AB pasha c.
M3 sepwunnl B Ha ctopony AC npoBenesa menuana BD. Masectno

N
Takxe, 4t0o |BD| = m, yron BDA octpuiti 1 BDA = f. Hakru njo-
waab TpeyroabHuka ABC.

86(5). Buccektpuca octporo yria B paBHoGeLpeHHOro MNpsaMO-
yroabioro Ttpeyroabiuka ABC nepecekaer Karer AC B Touke M.
Ha otpesakax CM u AM, kak Ha cTOpOHAaX, TNOCTPOEHbH KBaApaThl.
Hdoka3aTb, YTO MJOILAAb OAHOTO H3 KBaapatoB B 2 pasa GoJiblie
nJIolanH apyroro.

87(4). Uepes pepuiuMHy yrsaa, B3fTOr0 NpH OCHOBaHHWH paBHoOGen-
PEHHOTO TPeyroNbHHKa H HMEIoUlero BelHYHHY &, MpOBeleHa npamasd,
nepeceKaollas MpoTHBOJEXallylo GOKOBYIO CTOPOHY H o6pa3yiouias
c ocHoBaHHeM yroJ, paBHbii f§ (B < a). B kakoM oTHoweHHH 3Ta
npsMas AeJHT MJIOLLA/lb TPeyroJbHHKa?

88(3). B tpeyroabuuke ABC nposenennl Guccekrpucel AD u CE
coorBercTBenHo yriaoe BAC u ACB. Hafitu oTHowenue naowmane#t
TpeyronbiukoB ABC n AED,ecnu| AB|: |AC|: |BC| = 21 : 28 : 20.

89(6). Yepes ueHTpOW NPaBHABHOrO TPEYroJIbHHKA MNpoBeleHa
npsMasn, napaanenbnan ocHoBanuio. Ha 3tofi npsmo#i BuyTpH Tpe-
yronbHuka B3saTa Touka M. JlokasaTh, YTO paccTosiHHe OT TOYKH M
J0 OCHOBaHHA €CTb CpejHee apHdMeTHYecKoe paccTosiHuil oT Toukn M
n0 OGOKOBBIX CTOPOH TpeyroJibHHKa.

90(9). B paBHocTOpoHHMA TpeyroibHHK BnucaH Kpyr.C UeHTpOM
B OAHOM W3 BEpIUHH TPeyroJbHHKa OMHCaH BTOPOH Kpyr, paaHyC KO-
TOPOTO paBeH MOJIOBHHE LJIHHBI CTOPOHbI TpeyroJbHHKa. Kakylo yactb
nJowany TpeyroJbHHKa 3aHHMaeT nJowlalb obued 4acTH Kpyros?

91(8). B Tpaneinio, ocTprie Yribl NpH OCHOBAHHH KOTOPOR paBHH
a u p, Bnucan kpyr. HailtH oTHowenHe nuowanei Tpaneuuu H Kpyra.

92. [Ipamas AD neaur Tpeyroabuuk ABC ua pBa Tpeyro/bHHKa,
Joka3aTb, YTO PafHyC OKPYXKHOCTH, BNHCaHHO! B TpeyroabHHk ABC,
MeHblle CYMMbl PaJHYCOB OKpPYXXHOCTe#, BMHCAHHBIX B TPEYroJbHHKH
ABD n ACD.

93(11). Bepwunamn Ttpeyronbuuka MNP sBAsilOTCA OCHOBAaHHA
BBLICOT OCTpOYro/bHoro tpeyronbHuka ABC. Haiitu otHowenue nJo-
wanu TtpeyroabHuka MNP k naowaan tpeyronbhinka ABC, ecan
yrabl TpeyronbHuka ABC paBHBI COOTBeTCTBEHNO «, B H 7.

94(12). Buytpn npsmoro yrnia B3siTa TOuKa M, uepe3 KOTOpYIO
MPOBOAATCS BCEBO3MOXKHbIE NpsIMble, NepeceKalolilHe CTOPOHBI 3TOro
yraa. Jloxasarb, 4To eCM OTpe30K, 3aKJ/IOYeHHBLIH BHYTPH yraa, fne-
JUTCA TOYKOM M Ha ABa KOHTPY3HTHBIX OTpe3Ka, TO MJOLIajb OTCe-
KaeMoro TpeyroJibHHKa OyleT HaMMeHbIUeH W3 BCeX MJollaged Tpe-
YrOJIbHHKOB, OTCEKaeMblX NPAMbIMH, NPOXOAALLHMH yepe3 TOYKy M.
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TrHMABA 111
CTEPEOMETPHS

§ 9. TeomeTpHyecKHe MOCTPOEHHS B MPOCTPAHCTBE
1. [MPOCTENILIMHE INMOCTPOEHHUS B IMPOCTPAHCTBE

[Mpumep 46. Yepe3 nannyio To4ky A nposeneM NJIOCKOCTb, Na-
panseJbHYl0 JaHHOR MIoCcKOCTH P.

Peuwenwue Anarus. Tlycts Q — nckoMasa niaockoctb (puc. 50),
T.e. Q|| P u A € Q. INoctpoum B NNOCKOCTH Q pasiHuHble NMpsiMble [
H m, IPOXO/LsILLLHE Yepe3s TOUKY A, a B nsockocTH P BO3bMeM NPOH3BOJIb-
Ho Toyky A’. IlocTpoum maocCKOCTH (A I) u (A, m). Tak xak [
< QI P, To l|| P, u nostomy (A’, l) n P =1 Il {. AnanoruyHo
(A'\m) N P =m'|m.

Tak KaK Q oxHO3HAYHO ompesesnsieTcsi NpsAMBIMH [ W m, TO 3ajauy
MOXKHO CBECTH K TOCTPOEHHIO NpsIMBIX [ H m, NPOXOASLIHX 4Yepe3 ToY-
Ky A n napanienbusix P.

Tocmpoenue. 1) A eEP;YUl DA, m oA, I's=m';3) (4,1,
(A, m'); ) m||m',m> A, LI, le 5)Q—(l m).

llorcaaame/zbcmeo Tak xaxk no nocrpoenuo [ || ' !’ < P, ol || P.
Aunanoruyno m || P. Torna Q = (I, m) || P n Q > A, 1. e. Q — Hcko-
Masl TJIOCKOCTb.

Hccaedosanue. TlokaxeM, 4TO 3afaya HMeeT e/IMHCTBEHHO® pelleHHe.
llonycmM NPOTHBHOE, T. €. YTO CYIIECTBYeT elle Q=£QuqQ|P,
Q < A. Torna (A, I') N Q' =1"|| /', u nonyuaercs, 4ToO B MJIOCKOCTH
(A4, 1) 4epe3 TOUKY A MOoxHO npoBecTH zBe npsMble [ K [”, napaniesb-
Hble NpsIMOH I', YTO NPOTHBOPEUHT aKCHOME O napa.n.nenbublx [Tony-
yeHHOe npor'mopetme NOKasblBaeT, YTO 3ajaya MMeeT eAHHCTBEHHOe
pewienne. B vactHocTH, ecin A € P, 10 Q = P.

3agaun AN CaMOCTOSITENLHOTO
pelleHus

95. Uepes manuyio npsamyio [
NpoOBeCTH ILIOCKOCTh Q, mnapan-
NeNIbHYI0 ADYroH AaHHOH nps-
MOit m.

96. [locTpoutb aBe napanjenb-
Hele njockoctH P u Q Tak, uro-
6l P> l, Qom, tae {u m—
JaHHble CKpellHBalolIHecst
npsiMbIe.

97. Uepe3 paHHyi0 TOuky A
NpoBeCTH IJIOCKOCTb Q, napaJ-
JieIbHYIO0 JaHHOMH MJIoCKOCTH P.

98. Uepes naHHyl0 Touky A
NPOBECTH MJIOCKOCTh {, mepneHau-
KyJAspHyl0O JAaHHOH npsamo# [ Puc. 50
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99. Uepes naHHyl0 TOYKY A NpoBeCTH NpPSIMyIO ¢, MEPNEHIAUKY-
JAApHYIO AaHHOIT naocKocTH P.

100. Yepes naHuyio npsamyio ! npoBecTH MJIOCKOCTb Q, meprneHAu-
KYJSIpPHYIO JaHHOH nJyockocTH P.

101. IIpoBecTn npsiMyio g, NEPNEHAHKYISPHYIO KAX/10# U3 ABYX AaH-
HbIX CKPELIHBAIOLHUXCA NPAMBIX [ ¥ m H NepeceKaloulyIo KaXayio U3 HUX.

2. NOCTPOEHHUE 3AJAHHbIX MHO)XECTB TOYEK B INTPOCTPAHCTBE

I[Tpumep 47. Halinem MHOXKeCTBO TOYEK NPOCTPAHCTBA, PaBHO-
yIaleHHbIX OT ABYX JaHHBLIX NepeceKalomuxcs naockocreh Py u P,.

Pewenune 1) Ilycrb Touka M paBHoynanesa or P, u P,
(puc. 51). IloctponM maockocts Q, mpoxoasuiyio uepe3 Touky M
nepneHauKyasipHyio npsamot a = P, (| P,. na STOr0 Onmycrum u3
ToukH M nepneHaukyasp ML ua npsiMyio a, 3ateM uepe3 Touky L npo-
BeneM [, 1 a B nanockoctu P,. Ilnockoctb, onpenensieMast NpsiMBIMH
LM u [}, 6yjer nepnenaukyaspHa a: Q = (I;, (LM)).

3areMm nocrpouM I, = P, 1 Q, 1. e. I, L a. [lanee, us Toukn M
ONyCTHM nepneHAuKyasput MM, na [, 1 MM, na [,. Tak Kak a L [;
Hal(LM), 1o a L (MM,), unu (MM,) L a. Ho u3 Toro, wuro
(MM,) L an (MM,) L [, cnenyer, uto (MM,) L Py, T. e. |[MM,| —
paccrosiide ot Toukn M, no P,. AHanornyHo | MM,| — paccrosiHue ot
ToukH M po P,. Torna | MM,|= | MM,| u, Kpome TOro, B NpsiMOYyToJib-
HBIX TpeyrosbHukax MM,L uw MM,L [LM] — o6uas runoreHy3sa.

P
Taxum obpazom, A MM,L & A MM,L, orkyaa caenyer, uto MLM, =

P S
= MLM,. Ho no nocrpoennio £ MLM, — nuHeiiuuiii yron AByrpa-
Horo yraa MaM, u avanornuso £ MLM, — auHefiHblit yroa AByrpas-
Horo yrma MaM,. 3nauur, [LM) — Guccekrpuca £ M,LM,.

Hrak, nmobas Touka M, paBHoyaaneHHas ot Py u Py, NpHHANIEKHT
OuccekTpHUce yraia, o6pasoBaHHOTO
nepeceuerueM Q ¢ P, u P, T. e.
MHOXeCTBO ToueK M, paBHOyxa-
JIEHHHX OoT Py u P,, ecTb GHCcCek-
TOpPHAasi MOJYMJIOCKOCTb ABYIpaH-
HOro yrvia, o6pa3oBaHHOrO MJIOC-
kocramu P, u P,. Ho nepeceka-
lolHecs MJIOCKOCTH Py u P,
o0pa3yloT ueTbipe ABYTrPaHHBIX yrI-
Ja, H, C/Ie0BATe/IbHO, MHOXECTBO
Toyek M ecTb mapa njockocreit S,
1 S, rae S; — o6benHHeHHe ABYX
OHCCEKTOPHLIX  MOJMYMJIOCKOCTEH
OIHOI1 apbl BEPTHKAJ/bHBIX YIVIOB,
06pa30BaHHBLIX MNJOCKOCTAMH Pj H
P,, a S;—ob6benuHenye aByx 6Huc-
CeKTOPHBIX MOJ1yNJIOCKOCTeH ApY-
roil napsl BepTHKAJbHBIX YIJIOB,
Puc. 51 o6pa3oBaHHbIX P; H P,
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2) IMyctb Touka M npuHamnexur Kakof-HHOyAb OucceKTOpHOR
NOJIYMJIOCKOCTH ABYIPaHHbIX YIVIOB, 0Opa3oBaHHLIX NpPH MEPeCeYeHHH
P, u P,. Ioctpoum nnockoctb Q, npoxoxasauyto yepes M u nepnesau-
KYJspHYIO a, 1asi yero u3 ToukH M onyctum nepnenaukyasp ML ua
a v 3ateM yepe3 Touky L nposenem /; L a. Toraa nnockocts (I, (LM)) =
= Q. Hanee crpoum [, L a, I, > L u u3 Touxu M onyckaeMm nepnen-
aukyaspet MM, L I, uw MM, L l,. PaccmarpuBas npsiMOyroJibHbi€

P P
tpeyroabHikn MLM, u MLM,, y koropuix MLM, = MLM,, Tak
KaK [LM) — Guccektpuca auneitHoro yrma M,LM, u [LM] — oblias
THIIOTEHY3a, NPHXOAMM K BhBOAY, uTO | MM, |= | MM,|. Takum obpa-
30M, €cJaH To4kKa M npuHHAANEXHT GHCCEKTOPHOH NONYMJIOCKOCTH Ka-
KOro-HHGYAb H3 YeThipeX ABYIpaHHbIX YIJIOB, 06pa30BaHHBIX MJOCKO-
crsiMd P, u P,, TO OHa OJHHAKOBO yJajieHa OT 3THX IJIOCKOCTEH.

Hrak, HCKOMOE MHOXKECTBO TOueK ecTb oObefHHEHHe GHCCeKTOPHbIX
NOJIyNJAOCKOCTEH YeThipeX ABYrpaHHBIX YIJIOB, 06pa3oBaHHLIX MJIOCKO-
cramu Py u P,, T. e. o6bennHenre niaockocreir S; u S,.

3ameuanue. Herpyaso 6uao 6u nokasatb, uto S; L S;. Mu npegocras-
AfieM cAenaTh STO UHTaTeso.

3ajaun pasi CaMOCTOSTENLHOrO pelieHnd

102. HaiiTH MHOX€CTBO BCeX TOYEK NPOCTPAHCTBA, PaBHOYAA/IEHHbIX
OT ABYX pas/iHuHHX Touek A u B.

103. Halith MHOXeCTBO BCeX TOYeK NpPOCTPaHCTBa, paBHOYAanleH-
HbIX OT TpeX NaHHLIX HeKOoJJHHeapHmX ToueKk A, B u C.

104. HaiitH MHOXeCTBO BCeX ToYeK NMPOCTPAHCTBA, PABHOYAANEHHHX
OT ABYX mepecekawlouuxcs npsMulX [, u ;.

105. Haiith MHOXKeCTBO BCeX TOYeK MpPOCTPAHCTBa, pPaBHOyJaJieH-
HLIX OT YeTblpex AaHHbIX Toyek A, B, C u D, He npuHaLIeXaLIHX OfHOR
TJIOCKOCTH.

106. Haiiti MHOXECTBO BCEX TOYEK NMPOCTPAHCTBA, paBHOYAa/NeHHBIX
OT YeThipex AaHHbIX ToueK A, B, C u D, npuHaiIexaluux ofHoH mio-
CKOCTH.

107. HaiiTH MHOXKECTBO BCeX TOYEK NPOCTPAHCTBA, paBHOYAAJEHHEIX
OT ABYX AaHHBIX Napai/eNbHbIX NpAMHX I, © [,

108. Hafit MHOXKECTBO BCeX TOYEK NPOCTPAHCTBA, PaBHOYAAJAEHHBIX
OT TPeX NaHHBIX NPAMBIX Iy, I, U I3, NPOXOASAILHX Uepe3 OOHY TOYKY H
He NpHHALJIeXKAIHKX OAHOH NJIOCKOCTH.

109. HaiiTH MHOXeECTBO BCEX TOY€K NPOCTPAHCTBA, PaBHOYAaMEH-
HbIX OT TPeX JaHHbIX NPAMBIX Iy, [, U I3, He 1eXKaLKX B OAHOMH MJIOCKOCTH,
ecan Iy || Ly, 4 || L5,

110. HafiTH MHOXeCTBO BCEX TOYCK NMPOCTPAHCTBA, HAXOASLIUXCSA
Ha JlaHHOM pacCTOSIHHH O1 JaHHOf IVIOCKOCTH P.

111. Ha#ith MHOXKeCTBO BceX TOYEK MPOCTPAHCTBA, PaBHOyAA/eH-
HBIX OT ABYX NapajjesbHbIX MJockocted P, u P,.

112. HaiiTH MHOXeCTBO BCeX TOYEK MpPOCTPAHCTBA, Pa3HOCTh KBaj-
paToB pacCTOSAHHH OT KOTOPHIX A0 ABYX pa3/jH4HLIX TOoueK A U B ectb
BeJIHYHHA NOCTOsIHHAA.
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113. Haiith MHOXeCTBO BCE€X TOUEK NMPOCTPAHCTBA, H3 KOTOPHIX
J1aHHbI oTpe3oK AB BHAeH noj NPSIMBIM YIJIOM.

114. HaiitTu MHOXeCTBO BCEX TOYEK MNpPOCTPaHCTBa, CyMMa KBaf-
paToB pacCTOSIHHH OT KOTOpPhIX A0 JABYX AaHHBIX Touek A u B
€CTb BeJIHUHWHA MOCTOsIHHAS.

115. Haiith MHOXeCTBO BCeX TOYEK NPOCTPAHCTBA, OTHOLLEHHE pac-
CTOSIHHI OT KOTOpbIX A0 MABYX JaHHBIX ToYeK A M B ecTb Beau-
YHHA MOCTOSIHHAA.

3. MPMMEHEHHE HEKOTOPBIX MHOXXECTB TOYEK H ITPSIMbIX
[1PH TNOCTPOEHHAX B INMPOCTPAHCTBE

[Tpumep 48. TloctpouM MHOXKECTBO TOYEK, NpPHHAAJIEXKAUHX
AaHHO# MIocKoCTH P U paBHOY/a/leHHBIX OT JaHHBIX Touek A u B, He se-
JKAIIHX B NJOCKOCTH P.

Pewenwue Awnarus. Ilyctb Touka M (puc. 52) npHHaIexHT Hc-
KOMOMY MHOXeCTBY TOuYeK. Tak Kak IAMI | BM|, To Touka M npu-
HaJJIeXKUT MJIOCKOCTH Q, mpoxonsiueil yepe3 Toyky C — CepeauHy oT-
peska AB u nepnenaukyasipuolt orpesky AB. Tak kak, kpoMe TOro,
M € P, To HCKOMOe MHOXecTBO Touek — 310 P ) Q.

Ilycre P N Q = 1. U3 toro, uto [AB] L Qulc Q C/leayeT, 4To
(4B)_Ll Mycrs (AA) L P, (BB') LPul (A'B) =D. Torna
(4B) L (CD), a cnenosarensho, u (A'B’Y L I, 1. e. ! L (A'B’). Ta-
II(HM o6pa3oM, 3aauy MOXHO CBecTH K noctpoenuio [ — P, 1 L (A'B’),

o D.

Iocmpoenue. 1) (AA') L P, (BB') L P; 2) (A B'); 3) C:|AC| =
=|BC|; dn:n>DC, nl (AB) nc (ABB'), 5 D:D =n ()
N(AB);6)l:1>D, 1 L(AB),lcP;7 Q=(,n).

Hoxaszameascmeo. Tlycte M € I, Torna M € P. Tlocrpoum [AM],
[(BM] u [CM]. Tak xak (AB) L Q u [CM] < Q, to (AB) L [CM].
Kpome toro, | AC| = | BC|. Torna A ACM L A BCM (no 1ByM kare-
Tam), a nosromy | AM| = | BM|,
H, TaKuM oO6pa3oM, [ — HCKOMoe
MHOXECTBO TOUeK.

Hccredosanue. CyecTBOBaHHE
pelUeHHs] 3aBHCHT OT B3aHMHOrO
pacnonoxenuss P u Q. Ecau
PHQ, ol =P  Q — eauncr-
BeHHoe pemieHne, u ecau P || Q,
To peweHuit Her. Ho Tak Kak B
cayuae, goraa P || Q w3 (AB)LQ,
6yner cJjeqoBarb, UTO NpsMad
ABL P, TO NpHXOAHM K BbIBOAY:

1) ecnn (AB) HenepneHauky-
asipua P, To pemeuue eIMHCTBeH-
Hoe: npamast [ = P NQ; 2) ecau
Puc. 52 (AB) L P, to pelieHuii HeT.
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3ajaun A CaMOCTOSITENbHOIO pellleHHs

116. annl aBe cKpelwiuBaiomuecs npsameie [, U [,. YUepe3 nanuyo
TOuky A, He NpHHajNEKAIWYIO HH [;, HH [;, NPOBECTH NPSAMYIO ¢, Nepe-
cekawouyio o0e naHHbIE MNpsIMbIE.

117. Yepe3 nannyio Touky A npoBecTH NpAMYIO ¢, NepNeHANKYaAap-
HYIO ABYM NaHHBIM CKPElHBaIOUIUMCs NPAMBIM {; U [,

118. [JaHel TpH MonapHO CKpewwBalowuecs npsameie [, [, u [
[poBectn mpsiMyio g, NepeceKarollyo faHHble NMPsiMble COOTBETCTBEHHO
B Toukax L,, L, u L;, rae |L,L,| = |L,L;|.

119. Yepe3 paHHyl0 TOYKY A NpoBecTH MpsAMYIO ¢, NapaljienbHYIO
JlaHHOM MJIOCKOCTH P W nepecekaioulyio AaHHYIO npsimyio /.

120. [TpoBectn mpsiMylo ¢, NepeceKaioulylo J1Be AaHHble NpsMbie [,
U [, ¥ mapannenbHyIO TpeTbell JaHHOH mpsimo#t /3.

121. IlposecTH npsiMyio ¢, MepeCeKaiollylo ABe JaHHbIE CKpeLll-
BalolllHecs: NpsAMble [ U m, NepneHAUKY/spHO [ H Napa//ienbHO JaHHOH
nJIOCKOCTH P.

122. TlpoBecTn npsMmylo g, nepecekaioulylo ABe JaHHbBIe MNpsiMble
I, u l,, nepneHAUKYASAPHO TpeTbell MpsiMoil /3 W mapanjenbHO JAaHHOMH
naockoctu P.

123. Ilposectu npsamyio g, NpHHAANEXKALLYIO0 JaHHOH MJIOCKOCTH Py,
napaJJieJIbHYIO Ip yroil AaHHO# NJIOCKOCTH P, 1 MPOXOAsLLYIO Yepes Toy-
Ky nepeceyeHHns JaHHOH npsiMoit [ ¢ naHHOM miockocThbio P;.

124. B npanHo# nuockocTH P npoBecTH NMpsiMyIo g, NEpNeHAUKYAsp-
HYI0 1aHHO# NpsaMO# [, He Jiexalluer B P, ¥ NPOXOAALLYIO Yepe3 AaHHYIO
Touky A.

4. NOCTPOEHHUA HA H30BPA)XEHHAX

[Mpumep 49. TpeyroabHuk ABC cayxur usobpakeHHeM Tpe-
yroabHuka A,ByCo, y kotoporo |[A B, |: | ByCo| =2 : 3. Iloctpoum
n3obpakeHHe OHCCEKTPHCHI yrJja A.,éoco.

Pewmenue. I-d cnocob (puc. 53). Haiinem Touku K u L Taxue,

ato | BK| = 2‘— | AB| u |BL1=% IBC|. Torna A BLK sBasieTcs u3o-

GpaxkeHHeM paBHOGeAPEHHOTO TpeyroabHuKa ByLyK,, a nosromy Meaua-
Ha BN tpeyronbuuka BLK saBasercs Hn3o6pakeHueM OHCCEKTPHCHI
yraa AyBoC,.

2-4 cnocob. Haiins touku K u L (cMm. I-id
cnocob), noctpoum 3areM (KM) || (BC) wu
(LM) || (AB). Toraa napannenorpamm BLMK
ABJaserca H3o0paxeHHeM poM6a, T. e. ero Axa-
roHanb BM conepxut u3o6paxkeHne GUCCEKT-
pucel yraa A,B,C,.

3-t cnocob. Ecam [BD) — usobpaxenue
OuccekTpHchl yraa AyBy,C,, T0o | AB| : | BC|=
=|AD| : |DC|. Ho |AB] : |BC|=2:3. Ta-
KHM o6pa3om, mnoctpouB TOouKy D €[AC] Puc. 53
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takyio, uro |AD|: |DC|=2:3,
Mbl moayuum [BD) — nsobpaxe-
HHe GuccekTpucol yraa AyByC.
(Noctpoenne ToukH D mnokasaHo
Ha pucyHke 53.)

3amenanne Hansobpaxenune
TpeyronbHika AyBgCpy H3pacXopoBaH
anuis oauu napametp (] AgByl:| BoCol =
= 2:3). lNosroMy ANA BLIMONHEHHA MeT-
pHYECKHX NOCTpoenHfi B NpPHHUHNE eute
HMeeTca HekoTopasi csoGosa (B 3anace
omn  napamerp). Oawako npu no-
CTPOEHHH H306pa)KeHUss GHCCEKTPHCHI
yraa AyB,C, Henb3s, B3SB Ha OTpe3ke
AC npousBonbHO TOuKy D, ckasarsb, 4TO
[BD) — u3o6paxeHHe GHCCEKTPHCH Yra
Puc. 54 AyByCy, a npH n306pakeHHH, HanpH-
Mep, GuccekTpHcw yraa ByA Co MoxHo,
B38B na otpeske BC npoH3RO/BbIO

touky E, cuntate [AE) wu3o6paxenne GuccekTpuchl yraa ByA,Co.

MMpumep 50. ) I’lago'nsoﬁpamenue NpSIMOYTOJILHOTO NapaJ.ele-
nunena A,B,CoDyA0BoCoDo, Y KOTOPOTO OTHOILEHHE CTOPOH OCHOBAHUS
| ApBy| : | ApDyl = 3 : 4. TlocTpouM H3o6p axkeHue obLiero nepneHHKy-
nsipa auaronanu BoDy u pebpa AyAo.

Pewenue (puc. 54). Ilyctb [ML] — usobpaxenue HCKOMOTO
obuiero nepneunnxympa.’l'lompom [LL'J|I[AA'Tu[AL"]. SlcHo, 4TO
Tak Kak [M,L,] J,- [AoAo] u [MoL,] L [Bo,Do], a [.:BoBo] | [Ang].
10 [MoLo] L (ByBoDy). Hanee, Tak kak [LoLo] || [AoAo], TOo [AeLo] —
OpTOroHajbHas npoekuus orpeska MyL, na nnockoctb Ay,ByD,. Ta-
KHM 00pa3oM, MOCTPOHB TOUKY L' — wu3o6paxenne OCHOBaHHS TepreH-

aukysasipa AgLo, Mbl cMorau Obl 3aTeM HaliTH TOuKy L, a 3areM u TOu-
ky M. Ho npu nocrpoennn toukn L' cnenyer yuecrs, uto A ABD —
nzobpaxceHue npsaMoyroabHoro A Ay,B,D,, y kotoporo | AyB,|:| A,Dy | =
= 3 : 4. Tlosromy, monaras | A¢By| = 3a, nonyuaem, uto | A,Dy| =
= 4a, u Toraa | ByD,| = 5a.

Janee, u3 Toro, uto A AgBoLy e A A,BoDy:

|B°L0| — | AoBs |
|4Bs|  1ByD |’

OTKyJaa IBoL.',l = 9—5“. Takum o6pasom,

[ g—ap
1Bl _ 5 _ 9
|BeDy| 52 25

CrnenoBarensHO, Ha u3o6paxkeHuu Touka L' Gyaer peauth orpesok BD
B OTHOLWIEHHH 9 : 25, cunTasa OT TOYKH B,
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Wrak, nocrpoeHHe MOXKHO BHIIOJHHTD cJelyiomuM obpasom:
DL :|BL|:|BD| =9:25; 2)l:!I> L' I||[AA'];3) L:L =
=IN[BD), ym:m>L, m||(AL'); ) M: M =m 1 [AA"].
[ML] — u3o6paxkeHHe WCKOMOro OOLIEr0 MnepreHHKyaspa.

3anaun aaa CaMOCTOSITELHOTO pellieHHS

125. JlaHo u3o6pakeHHe TPEyrosbHUKa U ABYX ero BeicoT. [Tocrpoii-
Te u306pakeHHe LEHTPa OKPYKHOCTH, OMHCAHHOH OKOJIO TPEYTOJIbHHKA.

126. Jlano u3o6paxkeHHe NPSAMOYTOJbHOIO TPEYrosbHUKA, IJTHHH
KaTeToB KOTOpOro oTHocsATcs, Kak 3 : 4. [Toctpoiite H3obpakenune ueH-
Tpa, OKPYXHOCTH BMHCAaHHOR B 3TOT TPEyrONbHHK.

127. laHo u3o0paxeHHe paBHOGENPEHHOro NpPSIMOYTOJBLHOrO Tpe-
yroabhuka. [locrpoiite H3o6pakeHHe KBajpara, Jiexallero B IJOCKO-
CTH TpeyroJbHHKa, €C/H CTOPOHOH KBaapaTa CJYXKHT: 1) Karer naH-
HOTO TPeyro/ibHHKAa, 2) rHNoTeHy3a JaHHOrO TPEYroJbHHKA.

128. [1aHo u3o6pakeHue nNpaBHJbHOrO LiecTHyroabHHKa. Iloctpoit-
Te u3obpaxeHue: 1) anodembl LWECTHYrONbHHKA, 2) OHCCEKTPHCHI OX-
HOrO U3 €ro BHELIHUX YTIJ0B, 3) MepneHAHKYJspa, NPOBeeHHOrOo Yepes
LEeHTP K OJHOH M3 MEHbIUHX AHaroHaljen.

129. JlaHo uszo6GpaxkeHue pom6a, OCTpHIi yron KOToporo paseH 45°.
[MocTpoiite H3006paxkeHHe BEICOTH pom6a.

130. TaHo n3o6pakeHHe npaBu/bHOro terpasnpa A,B,CoD,. Tou-
Ka K, — cepenuHa pebpa B,D,.

1) TMoctpoiite usobpaxenne npambix KoM, u K,N,, nepnenauky-
JSIPHBIX COOTBETCTBEHHO NMpsiMBIM AgDy u DoCy H mepecexaiouiux ux B
Toykax M, n N,.

2) TMoctpoiite H3o6paxeHHe TOUKH nepeceyeHs naockoctH KoMyN,
C npsiMOil, coepnnsoweid Dy H TOYKY nepeceyeHHss MeIHaH NPOTHBOINO-
JIOXXHON TpaHH.

131. )laluol ,u:j.o6pa>xeﬂne NPSAMOYroJbHOTO  MapasJesenunena
AyByCyDoAeBoCoDyg, y KotOpora | AgByl : | BoCol @ 1 ByBo| =3 : 2 3 1.
[Tocrpoiite H306paxeHHe ABYX MPAMBIX, MPOXOASILIHX Yepe3 TOUKY By H
COOTBETCTBEHHO TepIeHUKYAsPHBLIX NpsiMbiM BoCo H ByAo.

132. Jlano wusobpaenne Kyb6a AyB,CoDoAoBoCoDo. Tlocrpoiite
H3o0paxkeHHe TOYEK, NMpUHANJIEKAUHX NOBEPXHOCTH Kyba H paBHOYAa-
JIEHHBIX

1) ot Touek M, € [A¢B,) u Ny € [CoD,], 2) or KOHUOB oaHOH H3
nnaroua,.nei'i Ky0a, 3) OT ueHTpouja rpaHu A.,A()D(',Do M CepeHHbl ped-
pa B,Bo, 4) or BepuuHbl By u uenTpouna rpaiu A,B,C,D,.

133. JlaHo H3o6paxceHHe MPaBUABHOH TPEYroNbHOH NPHU3MBI, AJTH-
Ha 6oxoBOro pefpa KOTOPOH OTHOCHTCA K JJIHHE CTOPOHBI OCHOBaHHS,
Kak 3 : 2. [Toctpontb H3oOpaxeHue ToueK, paBHOYAANEHHBIX OT KOHLOB
AHaroHaJH TpaHH.

134. Jlano wuso0paxceHHe NpPaBHAbHON TPEYroNbHON NHPaMHAIBI
SoAoBoC,, BHICOTA KOTOPOI KOHTPY3HTHA CTOPOHE OCHOBaHHus. [TocTpoii-
Te H300pakenne CeueHHsi MHUPaMHIBI MJIOCKOCTbIO, MEepPNeHAHKYNAPHOM
GokoBoMy peGpy SopA, M conepxarueil cTOpoHy oCHOBaHHA ByC,.
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Mpuwmep 51. Nauky6 ABCDA,B,C,D,,
pe6po koroporo pasHo a. Ha pe6pe DC B3s-
ta Toyka K rtak, 4ro | DK| = | KC|. Haiizem
PacCTOSIHMS MeXAY CJEAYIOLMMH NapamH
NP AMBIX:

a) AA, uw D\K,

Puc. 55 6) AD u DK,
B) BD u D.K.

[TocTpoeHnne nao6paxenus (puc. 55). [lyctb dpurypa
ABCDA,B,C,D, — u3obpaxenue Ky6a. 3to H3o06pakeHHe MNOJHOE H
METPHYECKH onpejeseHHoe, NOCKOJABKY NPH ero NOCTPOeHHH H3PacXoao-
BaHbl BCE NATb napamerpoB. Tak Kak B CTeDeOMETPHH H300paxkeHHeM
¢urypui-opurunana @, MoxHo cyurarp mobyw urypy P, nomobHyio
napajnenbHoit nmpoekuuH ¢urypni @, Ha HEKOTOPYIO MJIOCKOCThb, TO
durypy ABCDA,B,CiD, Ml MOXeM cyuTaTh H3006pakeHHeM Kyba C
pe6pom, anuna xoroporo paBHa a. Ha nonyyenHom u3o6paxkeHHH mO-
crpoum Touky K — cepenuny orpeska DC u orpesok D, K.

PeweHnue a) Tak kak (A,D,) L (A,AB) u [AA,] < (A,AB),
to (A;D,) L (AA,). Ananoruuno (A,D,) L (D,K). Takum ob6pa3om,

A,D,| = a — uckomoe paccrosHue mexay npsMbimi AA, u D K.
Bouaee Toro, [A;D;] — o0wuii nepneHAHKYAsIp CKpelHBaIOUHXCS Npsi-
mbix AA, w D,K.

6) Tak kak. K € (A,D,K) n K € (ABC), to nnockocty A;D,K u
ABC. nepecekaiorca no npsiMmoii, npoxoasiueii yepes touky K. Ilycrb
(AD,K) N (ABC) = (PK).

Tak kak (A4,D,) || (ABC), to (PK) || (4,D,). Iocrpoum ewe [4,P].
Herpyauo nokasars, uro (AD) || (A,D,K), 4, Takum o6pa3oM, paccros-
HHe Mexay npsamMbIMH AD u DK paBHO paccrosiHuio or npsmoi AD
ao naockocth A;D,K.

Tak kak nocrpoeHHe nepneHauky/asipa U3 Toukd D k npamoi DK
B naockoctd D,DC po/mkHO ObITh BHINNOJHEHO Ha METPHYECKH onpene-

JIEeHHOM H300paxKeHHH, TO TOUKY / Hesab3s B3siTb Ha npsivo#i D, K mnpo-
H3BOJILHO,

[TocTpoum orpesok DM, rae Touka M — cepennna [CC,]). Toraa u3
P
KOHTPY3HTHOCTH TpeyroabukoB DD, K n DCM caenyer, uto DKH =

NN P N
= CMD, 1. e. HDK + DKH = 90°, u, cnenoBarenbHO, B TPEyrob-

P
uike DKH: DHK =90°. Wrak, (DH) L (D,K).

[Toxaxem, uyro (DH) L (A,D,K). Tak kak (AD) L (DD,C), 10
(DH) L (AD) w (DH) L (PK). Urax, (DH) L (D,K) un (DH) L (PK),
cnenoBarensio, (DH) L (A,D4K), u, Takum obpasom, | DH| — ucko-
MO€ pacCTOSIHHE.

Beipaxkasa ayMs crnocobamu maowaib tpeyroabHuka DD, K, T. e.

8, C; § 10. Cxpemusaiouuecs npsimbie. Yro
/ ! D ; NpAMOH € MNJOCKOCTHIO
1,
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HCNIONb3YS ee KaK OMNOPHBI 3JeMeHT, MoJy-
yaeM paBEHCTBO

|DH| - |D,K| = |DK| - |DD;|,

C TMNOMOILBbIO KOTOPOro na_xomm:
|DH| =ﬂ/5_5_,

B) (Puc. 56.) B nnockocru ABC noctpoum
npsamyio EK, npoxoasutyio yepe3 Touky K H
yepe3 Touky E — cepeauny pe6pa BC. Tor- Puc. 56
na (BD) || (EK). ITocTpoum naockoctb B,EK.

Taxk kak (BD) || (EK), o (BD) || (B,EK), 1, Takum 06pa3om, HCKO-
MOe pPaccTosiHHe paBHO paccTOsHHUIO OT npsamoit BD no nnockoctu B EK.
Uto6el HaliTH 3TO paccTrosiHWe, npoBeneM H3 TOYkH O NeprneHAHKYJsIp
Ha maockocte ByEK. OcHoBaHHe 3TOrO nepneHaMKy.jsipa — Touka S
He MOXeT GbiTh B3fiTa NPOH3BOJbHO, TaK KaK H300paXKeHHe MeTpHYeCKH
onpeeseHHoe. BLIMOJHIM nocTpoeHue caepyouM o06pasoM.

Moctpoum F = (0OC) N (EK), 0O, = (A,C) N (B\D,) wn [O,F].
Boabmem nanee Ha pe6pe CC, Takyto Touky 7', uto6bl BBINOAHIOCH pa-
BEHCTBO

ICT| _ |0OF|
joc| 001"

Tak kak |OC| =2 25 , |0p|=91:_2" 1 |00,| =a, 10 |CT|=

= -:-. IMoctpoum otpesox OT u Touky S = (OT) N (O,F).

Tak Kak no nocTpoeHHto NpAMOYrosbHbe TpeyroabHukH OO, F
P N P PN PN
H OCT nopoGuu, To 0,FO = OTC u O0,F = COT, a toraa 0,FO +

S
+ COT = 90° u, caegoarensho, (0T) L (O,F).

Hokaxem teneps, uto (0T) L (B,EK). Tak kaxk (B,D,) L (AA,C)
u (0OT) < (AA,C), 1o (OT) L (B,D,).

Hrak, (0T) L (B,D,) u (OT) L (O,F). Takum obpa3om, (0OT) L
1 (B,EK). Torna | OS| — uckoMoe pacCTOsiHHe.

Bulpaxas nByMs crnoco6aMu miaomaabp TpeyronabHuka O,0F, noay-
YaeM paBEeHCTBO

|0S| - |0,F| = | OF| - |004],

OTKYA8, TaK Kak |OF| = “1/7, |00,| = a, |OyF| = 3“1/2 , Ha-

xomuMm, uro |OS] =—‘;-.

ITpumep 52. OKpyxHOCTH paguyca R M paBHOCTOPOHHHH Tpe-

YIOJIBHHK CO CTOpOHO#H, paBHOM R V' 3, Jiexar Bo B3aMMHO NepneH/H-
KYJASPHBIX MaockocTaX. OTpe3ok, COeAHHSIOUHA LEeHTD OKPYXHOCTH C
IEHTPOHAOM TpPEyroJbHHKa, obpasyer ¢ JaHHBIMH IJIOCKOCTSMH YTJHI,
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— paBHbie 30°, ¥ OfiHA H3 CTOPOH
TPEYroJbHHKA  MPHHALIEKHT
MJIOCKOCTH OKpyxHocTH. Haii-
JleM IJIHHY TOH 4acTH CTOPOHBI
TPeyroibHHKa, KOTOpas JIeXHT
BHYTPH OKPYKHOCTH.

[TocTpoenmue H 3-
o6paxeHHs Ilycrb wus-
ofpaxeline, npeacras/enHoe
Ha pHcyHke b7, sBasiercs H3-
ofbpaxenHeM 3aRaHHOA (HUTyDPbI
(LOF], [LD], ([CM] u [OM] no-
JyYyeHHl B Mpolecce XONOANH-
TeAbHLIX MOCTPOEHHH, T. €. NpPH
nojcuyere  napameTpHYecKoro
YHCJa U300paxkeHHUA HX YYHTbI-
BaTb He Caefyer).

3a OCHOBHYIO NPHMeM MJoC-

Puc. 57 KOCTb P, B KOTODOH /IeXHT OK-
pyxHocTb ©. Torma kaxnas
TOYKAa Ha H300pakeHHH fIBJSETCs 3afaHHOH; c/aeloBare/bHO, H3006pa-
»kenne nonHoe. Haiinem ero napamerpuyeckoe uucio. Cuvras Tpe-
yroibHHK ABC n3o6pakeHHeM NpaBHJAbHOIO TPEYrosibHHKA, Mbl pac-
XOAyeM JBa mnapamerpa, cYHMTas TMJIOCKOCTb P H3o0paxeHHeM
TIJIOCKOCTH, NEPNeHAHKYNSAPHOR K MJOCKOCTH JaHHOrO TPeyroJbHHKa, —
pacxoayem oaux napamerp. Ilyctb Touka O — u3obpaxeHHe LeHTpa
NaHHOM OKPYXKHOCTH, a Toyka D — n3obpakeHHe LEHTPOHAA JaHHOrO
TpeyroJbHHKa. CuHTas Kaxabiil U3 yr/i0B, 06pa3oBaHHLIX oTpe3kom OD
C MJIOCKOCTLIO P 1 ¢ nytockocThbio Q (Q —nockocTb TpeyronbHuka ABC),
H3o6paxceHHeM yrjoB, paBHbiX 30°, MHl pacxofyeM elle OAMH napa-
MeTp.

IleficTBHTeIbHO, MyCTh TOuKa L — cepeauHa xopasl FK u [CM] —
meanaHa tpeyrosbHuka ABC. Torpa (OL) L (FK) u (CM) L (FK).
INocrpouB npsimpie LD u OM, Mbl Jierko o6Hapy»xuM, uto [LD] — npo-
ekuus orpeska OD ua niockoctb Q, a [OM] — npoekuns oTpeska

S P o
OD na naockoctb P. Ho torma ODL = DOM =30, u noatomy
|OL| =% |OD| uw |DM| = —;— | OD|. TakuM o6pa3om, NpHHATHE TOTO,

s P

yto Ha usoGpaxeiun ODL = DOM = 30°, muanaraer ycaoBHe:
|OF|: |DM| = 1, ur0, KaK H3BeCTHO, Bjeuer 3a coGoil pacxoa ox-
HOro napamerpa.

Cuuras, nakoneu, uro |OF|:|AB| =R : R V'3, mu pacxonyem
ewe oAMH napamerp. Takum o6pa3oM, p = 5.

Hano: (0, |OFl|), |OF| =R, AABC, | AB|=|BC|=|AC|=
=RV3, [ABl€P, PLQ, D —uesrpons A ABC, [0D],
o (1 (4B) = {F, K}.

84



Ha#fitu: |AK|.

Pewenune Haiiqem | AK| npamuim cuerom: |AK| = | FK| —
— |AF|. Ho tak kak | FK| =2 | FL|, a | AF| = | FL|
|AK| = | FL| + | AL|.

H3 tpeyroabnuka ABC Haxoanm:

IDM| = = |CM| =3
TOrAa H3 mnpsMoyroabHoro Ttpeyroibiuka ODM noaywaem, uro

|OD| = R, u, chemoBatenbHo, | OM| = Rlzfs_.

Tak xak |OL| = |DM|, 10 |OL| = % M3 npamoyronbHoro Tpe-
yroabuuka OLM umeeM:

|LM| = VTOMPF—TOL | = R¥Z,

Torza, Tak Kak |AM|=—|AB| RV3 T0

|AL| = | AM| —|LM| =5 (V3 —V2).
Jlanee, u3 npamoyroabsoro Tpeyrosibuuka FOL sannwem
|FL|=VTOFF=[OL]* _ RY3 ‘2’97

TakuM o6pasom,

|ak | =RY¥E §(V3——V2')=§(2ﬁ—m.
Hccnenosanue. Ilo cMbicay sanauu lAK|> | FK]|.

HeficTButenbHo, Tak Kak |OM| = Rﬁ. a |OK|= R, 10 |OM| <
< |OK]|, u, caenoBaTesbHO, TOYKa M JIE)KHT BHYTPH OKPYXHOCTH @.
Ho |OM] > |OL|, T.e. M €[LK].
C npyro#i cTopoHbl, TOUKa A fBJAETCA BHYTPeHHel TOUKOR oTpe3ka
FL, ta kax |LM| =RYZ oM =RYE 1 c)aM] > |LM|.
Y6eauMcs B TOM, lrro Haligennoe sHavenue | AK| ynosaerBopser
HepaBeHCTBY |AK]| >% |FK|, T. e. 4TO BHINOJIHAETCA HEPABEHCTBO

Revi-v>2ys

w23 —V2>V3,
win V3 >V2.
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[Tocnennee HEPaBE€HCTBO HCTHHHO,
CJIEA0BATENBHO,

| AK| =‘-§-(2V3“—V2“).‘

Mpumep 53. B tpeyroabnoi
nupaMuie CyMMa Tpex IJIOCKHX YI-
JIOB NpPH KaXAOH H3 BEPIUHH OCHO-
panls paBHa 180°. Haiinem paccrto-
fIHHE  MeXIYy CKpeLlHBaIOLUMHCH
pe6GpaMH MHpaMHAbl, €CJAH CTOPOHBL
OCHOBaHMS paBHH 4, 5 H 6 cM.

[Toctpoenue H306pPa-
eHHsA [Tlyctb 4YeThipexyrosb-

Puc. 58 HuK SABC c ero anarosaismMu —
H3o6paxketiHe 3a/laHHOH MHPaMHIBI
¢ BepmwnHo# B Touke S (puc. 58). M3o6paxenune nmupamuibl NoJHoe,
p = 4.
IlefictBuTeIbHO, CYHTas, YTO

|BC|:|AC|:|AB| =4:5:6,

Mbl pacXojiyeM JBa mapamerpa.

HafineM 4ucso napameTpoB, H3pacXoJOBaHHBIX Ha H306paeHHe
NJOCKHX YTIJIOB, CyMMa KOTophix paBHa 180°. Ecau pa3pesatb nmupamu-
ay no pebpam SA, SB, SC u pa3BepHyTb 3aTeM GOKOBble TpaHH, KaK
MOKa3aHO Ha PHCYHKe 58, TO Mbl MoJy4YuM «GOJIBLIOH» TPeyroJibHHK
S’'S”S"’. JleficTBHTeIbHO, TaK KaK NpH NOBOPOTE BeJHYHHA Yriaa co-

AA A A ~ AN N
xpaunsiercs, T0 | = 3, 2 = 4, n, caenosatenvho, 3 4+ BAC 44 =
= 180°, 1. e. A €(S’'S"). Ananoruuno C € (S"S”') u B ¢ (S'S"™).
B tpeyronbuuke S'S”S”, kak Herpyano y6eautbcsi, [AB], [AC] u
[BC] — cpennne nuHuH, H mo3TOMy TpeyroabHHKH SAB, SBC, SAC
u ABC sBasiorcst H306paXKeHHUSIMH YeTblpeX KOHTPYIHTHBIX TPEYroJb-
HukoB. Cunras, yro

|SA|:|SB| =4:5u|SA|:|SC|=4:86, (53.1)

MBI pacxoiyeM ABa napamerpa. TakuMm ofpasoMm, p = 4, u, cJeloBa-
TeJIbHO, Y HAC B 3amace oCTa/ICs eule oAHH cBoGoAHLI# napamerp. [Tpu
atoMm ¢ yueroM (53.1) u ycaosus |BC|: |[AC|: |AB|=4:5:6 oka-
3bIBA€TCsl ONpeJieIeHHbIM C TOYHOCTBIO 0 NOAOGHS KaXKAbl U3 YEThl-

pex BblleYKa3aHHBIX KOHTPYIHTHBIX TPEYroJIbHHKOB, a MOTOMY H NH-
pamuaa SABC.

Hauno: SABC — nupamuna, S — BepunHa, |BC|=4 cM,
N N AN TN
|AC| =5 cm, |AB|=6 cM, SAB 4 SAC + BAC = 180°, SBA +

AN P P i N
+ SBC + ABC = 180°, SCA + SCB + ACB = 180°.

}5-1631 fi T u: paccroanua mexay (BC) u (SA), (AC) u (SB), (AB)
H (SC).
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Pewenne. Tak kak B ¢
AABC |BC| =4 cMm, |AC|=
=5cM, |AB|=6cM, TO B
ASAB |SA| =4 cwM, |SB| =
= 5cM. Toraa | SC| = 6 cm.

Ioctpoum nupamuny SABC
(puc. 59) no napannenenunena,
JJISl 4ero BBIMOJIHHM  CJIEAYIO-
wue nocrpoenusa. [lyctes TOY-
Ka P — cepennna pe6pa BC,
a Touka Q — cepennHa pebpa
SA. Moctpoum [PQ]. Tlpose-
IeM aanee B nJjockoctH BCQ
yepe3 Touky Q ¢ || (BC), a B
ni1ockocTH SAP uyepe3 Touky P
p |l (SA) u 3arem uepe3 TOUKH
B,C, A u S npsamble, napain-
nAenbHble npamoi PQ. TlycTb 3TH npsaMble nepeceKalwT p H ¢ COOT-
BeTCTBEHHO B TouKax By, C; u A,, S,. lloctpous, nakoweu, [AB,),
(SBy), [AC,], [SCy] u [AC], [A4B), [S,C], [SyB], Mel, Takum obpa-
30M, mnoayuuMm mnapanaenenunen SByAC,S;BAC, B KoTophi# BNH-
caHa janHasa nupamuza SABC.

M3 nposeneHHOro NONOJHHTENBHOrO MOCTPOEHHS ACHO, YTO YeEThI-
pexyronbHuk ACSB{ — napannejsorpaMM, npuuyeM Tak Kak B HeM
|SA] = | ByCy|, To 3TOT mnapannenorpamMm — npsMoyroabHuk. He-
TPYAHO NMOKa3arh, YTO yernipexyroabuuku AA,CC, n AA BB, Takxke
NpAMOYroJbHUKH. TakuM 06pa3oM, NOCTPOEHHBIA HaMH napaJJede-
Mumes NpsAMOYroJbHbIH, T. €. | BBy| — 310 paccrosnune Mexay mnJio-
ckocTaMH ABC u AB,Cy, B KOTOPHIX JIeXaT COOTBETCTBEHHO MNpsAMble
BC u SA, nostomy | BBy| — 3710 paccTosiHye TaKkxke MeX1y CKpelliBawo-
wumuca pebpamu BC u SA. Ananoruuno, |ABy| u | SBy| —3to pac-
CTOSIHHSI MEXAY ABYMA APYTHMH NapaMH CKpellHBalouuxcsi pebep
nUpaMubl.

[Monoxus | BB,| = x,| AB, | =y n | SB,|= 2z, nonyuaem cJepnyio-
Y0 CHCTEMY YpaBHEHHH:

Puc, 59

X2 4yt = 36, (53.2)
[ x? 428 = 25, (53.3)
y 422 =16. (53.4)

CKnajbiBas NMOYIEHHO 3TH ypaBHeHus, noayuum: 2 (x® 4+ y? 4-2%) =
= 77, oTKyAa

X2+ y?* 422 = 38,5. (53.5)
Peluasi nanee coeMecTHo ypaBHeHus (53.2), (563.3), (53.4) u (53.5),
HAaXOAHM, 4TO

x? = 22,5, X3 = * 29,5,
y* = 13,5, otkyna{ y;, = * VI35,
2 = 2,5, 23 = * Vﬁ'



S HccnenoBsanmue. ITo
CMBIC/IY 331a4H X, ¥ H 2 — 3TO
pacctosinnsa, T.e. x >0, y >0
H 2z >0. Takum o6pa3oM, pac-
cTosiHHe Mexay pebpamu BC u
SA pasuo V22,5 cM, Mexay pe6-
pamu AC u SBV13,5 cM
8 mexay pe6pamu AB u SC paBHO
A 2,5 cm.
PaccmoTpum  Teneph 3amauu
Tuna M.
A [Tpumep 54. Tlrockue yr-
Puc. 60 Jbl PH OJXHOH H3 BepLIHH Tpe-
yroJbHOH nupamuabl npsmoie. Jo-
Ka)XeéM, YTO BHICOTA NMHPAMHIL], NpPOBeJeHHas H3 3TOH BepLIMHHI,
NIPOXOAHT Yepe3 TOYKY NepeceyeHusi BBICOT MPOTHBOMNOJIOXKHON IrpaHH.
[TocTpoenune usdo6paxenusn I[lyctb yeThipexyross-
Huk SABC c ero nuaronansiMu siBasieTcsl H3o0pakeHHeM JaHHOH MNu-
pamuast (puc. 60). 1o H3obparkenue NoJHOE H, KaK HETPYAHO YOeaHTh-
Cd, MeTpPHYeCKH omnpejenennoe (p = H).
Hano: SABC — nupamuia, S — Bepuwna, [SB]_L [SC],
[SA] L [SB], [SA] L [SC], [SO] — BuicoTa nupaMuab.
Jdokasarb: O — Touka nepeceuenns Bbicor AABC.
HdokaszateabcTBo. Tak kKak [SA] L [SB]u[SA] L [SC],
to [SA] _L (SBC). Ho (BC) = (SBC), torna [SA] _L [BC]. ITposenem
yepe3 Touky O — ocnoBanne BuicoTel SO — npsamyio AD. Tak kak
[SO] _L (ABC), To [AO] — npoekiuis oTpe3ka SA Ha niockocte ABC.
Ho [SO] L. (ABC), . e. [SO] _L (BC), u, cnenosarensuo, [A0] L
L [BC], nnu {AD] L [BC]. Takum o6pa3oM, Toyka O NpHHALJIEKHT
BoicoTe AD ocHoBanusi nupaMuabl. TOYHO TaKkKe MOMKHO YGEAHTbCH
B TOM, 4TO Touka O npuHaiexuT u Boicote BK AABC. Ho toraa tou-
kKa O npunapjexur u tperbedl Bhicore AABC. Utak, Mbl J0Ka3anu,
uyTo TOYKa (O — OCHOBAaHHMA BHICOTHl AaHHOH NHPAMHIbl — fBJSETCA
TOYKOH nepeceyeHus BbICOT ee rpanu ABC.

3ameunanue PacCMOTPCHHNIT NPHMEP MOXHO GHIIO PEMHTb H MpPHMEHSS

— - — - — -
BekTopu. Tak, nyctb SA =a, SB=0b, SC=c, 0 €[AD). [okaxeM, 41O
[(AD] 1 [BC].

— — - - — - - —— - - —— - -
Hmeem: BC . AD:=(c — b) - AD = (¢ — b) (MAO) == Ac — b)AO = AMc— b)X

— - - - e - - — - P
X (SO —a)=AMc— bSO —Aca+ Aba= Ac— b)SO=0. Takum o6pa3om,
(AD] L [BC].

[Tpumep 55. B npaeuabuHom Terpasape SABC orpesok DO
coenunsier cepenuny D pe6pa SA ¢ uenrponsom O rpaun ABC, a
tTouka E — cepennna pebpa SB. Haitnem yron mexay npsmbiMu DO
u CE.

ITocTpoenne uaobpaxeHnnsn IlycTb 4eThpexyrob-
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Huk SABC c ero nuaroHalsMu
(puc. 61) asnsercsa n3o6paxenu-
eM 3ajanHoro Terpasapa. Kaxk ne-
TpyAHO y6enuTbCsi, 3TO H3oGpaxe-
HHe ToJHoe, p = .

[Mycts Touka D — cepenuna
pe6pa SA, Touka E — cepennua
pebpa SB u Touka O — UEHTpOH]
rpaud ABC . Tloctpoum npsiMble
OD u CE. (3TH mnocTpoeHHsl He
BJIeKYT 3a cobo#l pacxoaa mapa-
MeTpoB.)

Pewenmnue. Boinosnum
CHayaJa CJe1yloll e 10NOJHHTEb-
Hble TNOCTPOEHHS:

1) K: |AK| = |KB|; 2) [KEY; Puc. 61
3) M: |KM|= ;— |KEl;  4) (OM); 5) [DM].
Tak kak B ACEK

|KM| =~ |KE| n |KO|=|KC|,

N AN P
10 (OM) || (CE), v noatomy ((OD), (CE))= MOD. Ionoxum MOD = x.
Pewnm 3anauy anreGpauyecku. Ilns onpeneneHust x nojcyntaeM
ctoponsl AMOD. Beenem ¢ 370t 1e/iblo BCIOMOTaTe/IbHbIN NapaMeTp,
NpHHAB AJMHY pebpa AaHHOro TeTpa3jpa.paBHOH a.
Toraa us npamoyronbsoro ASAO umeem:

1 _a,
0D|=1|54]=2;

u3 nogobus AKMO u A KEC 3anuuem:
loM| __ 1KO0| _

1
| CE| |KCl 3’

OTKyAa
|0M|=é—jCE\=“V§

6
Ha ADKM nonyuum:

P
IDMP? = |DK]® + | KM? — 2 |[DK| + | KM| cos DKM.
Ho Touku D, E L& K — cepennnbl cropod npaBuibHoro ASAB, T. e.
IDK|=% u DKE = 60°. Kpome Toro, IKMI=% |KE| = %.
Taxum o6pasoM, nosyuaeM, yro | DM|? =3—76 a?.
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Tak kak |DM|® <|OD[* + |OMJ?, 10 B AMOD £ MOD oct-
phiil (cJle1oBaTesbHO, BEeJHYHHA HMEHHO €ro, a He CMEXHOTO C HHM
yria, fIBJfieTCS HCKOMOii) H

|IDM]2 = |OM]? 4 |OD|? — 2 |OM| « | OD| cos x,
HIH

2 2 .
la2= §a_+“__20V3 ..ﬂcst’
4 6 2
OTKyJa

5V3
COs X = 18

Hccnenosanwue. Ilo cmbicay 3amaun 0° <x < 90° 7. e.
0 <cos x < 1. Hafinennoe 3Hayenune cos x 3Toil CHCTeMe HepaBeHCTB
yzlon.neTBopﬂe'r. Takum oOpasoM, yroa Mexay npambiMi OD u CE

Va

paBeH arccos —— .

3ajaun a8 CaMOCTOSTENLHOIO pelleHHa

135(3). B Toukax A u B, npunaanexauux naockocty P, soccrase-
nul nepnenankyaapst AC u BD k nnockoctH P. Jlokasatb, 41O npsi-
muie BC u AD nepecekaiorcsl, H HaHTH pacCTOsSHHE OT TOUYKH HX Tepe-
ceyeHns A0 MJOCKocTH P, ecau u3BectHo, 4to |[AC|=au |BD|=b
(a > 0b).

136. Bricota npaBunbHOM uYeThIpeXyroibHOH mnpH3Mbel paBHa H.
Haiitu pacctosinHe OT CTOpOHBI OCHOBaHHf, AJIMHA KOTOpOH paBHa a,
J0 HemepeceKawolel ee NHaroHalH NPH3MBbI.

137. OcnoBannem npsamoii npusmbel ABCDA(BC\D, siBasieTcsa poM6
€O CTOpPOHOM, paBHOH @, H ocTpbiM yrioM ¢. Haiitu paccrosinue ot
BeplLIWHbI By BepXxHero ocnoBanus Ao Auaronaian A;D 6okoBofi rpauu,
ecan 6okoBoe pe6po npu3Mmul paBHo H.

138. Haiitn paccrosinie mMexay AnaroHaabio Ky6a M Henepecekaio-
muM ee pebpoMm, ecan pe6po Ky6a paBHO a.

139 (4). Haiitu paccTtosinne MeX1y HenepeceKaloHUMHCA IHAroHa-
JNAMH CMEXHbIX rpaHeit kyba, pe6po KOTOpPOro paBHO a.

140. B paBHOCTODOHHEM LMJIHMHApE, PaJHYC OCHOBAHHA KOTODPOTO
paBeH R, ToukKa OKPYXHOCTH BepXHero OCHOBAHHS COeJMHEHa C TOYKOH
OKPYkHOCTH HMXHero ocHoBauus. IlpoBenennas npamas obpasyer ¢
NJIOCKOCTBIO OCHOBAaHMA yroJ, paBHbii a. HafiTu paccrosune mexay
3TO#i NpPAMON H OChIO CHMMETPHH LHJIHHApA.

141(6). Mexay aByMsa napajfie/bHBIMH IUIOCKOCTSIMH NpOBeJeHh!
TiepneHAuKyaap H RakJAoHHAsA, ob6pasyiolas ¢ Kaxaoi H3 NJIOCKOCTeH
yron, pasublfi . Hafith pacctosnne Mexay cepeiunaMi OTPe3KOB
HAKJOHHOM I MepNeHAHKY/pa, 3aK/JIOUEHHBIX MEXIy NaHHBIMH MJIOC-
KOCTSIMM, €CJIH JJIHHA OTpe3Ka NeprneHAHKyJapa paBHa 2a, a paccTosi-
HHe MeXNy KOHUAMH HaKJOHHOH H NEepHNeH/HKY/nspa B KaxAoHh M3
IJIOCKOCTCH paBHO b.
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142. Ortpesok AB, anHHa KOTOpPOro paBHa @, MNapajeneH mJo-
ckocTH P. Uepe3 Toukn A u B npoBeneHbl npsimMble, NepneHAHKYJIsp-
Hble oTpe3Ky AB u o6pasyioliye ¢ MJI0CKOCTbIO P yIilbl, COOTBETCTBEH-
HO paBHbie o H B. PacctosinHe MexIy TOYKaMH TNepeceyeHHs NpoBe-
JEHHBbIX NPAMBIX C MJAOCKOCTblo P paBHo b. Halitu pacctosnne mexay
orpe3koM AB u nnockoctbio P.

143. Ortpe3ok, A/JHHAa KOTOpPOro paBHa @, HMeeT KOHUbI Ha ABYX
B3aHMHO NEPNeHAHKY/IAPHBIX NIOCKOCTAX H o6pa3yer C OAHOI H3 HHX
yron, paBubiit 30°, a ¢ apyro# yroan 45°. Haiitu paccTosinue mexny
NPOeKUHSIMH KOHLOB AAHHOTO OTPe3Ka Ha JIHHHIO NepecevyeHus mnJo-
CKOCTeH.

144 (9). B nnockoctH P JieXKHT PaBHOCTOPOHHHMH TpeyroJbHHK
ABC, y xotoporo |AB| = a. Ha nepnenaukynsipe K miockoctd P,
npoxojsiieM Yepes ToUky A, oTaoxkeH otpesok AK Taxo#t, uro| AK| =
= q. Haiitu paccroanue mexay npambiMi AB u CK.

145. Uepes BepxHHil KOHeu oOpa3syiolleii LHJIMHIApPA NOA YIJOM,
pPaBHLIM o, NpoBejeHa KacareabHas K uwianuapy. Hai#itu paccrosuue
OT UEHTPOB OCHOBaHHil LIHAHHAPA 1O 3TOi KacaTesNbHOH, ec/H BHICOTA
UMIHHADPA M pajHyC ero OCHOBAaHWA paBHbI cooTBeTcTBeHHO A H R.

146. K niockocT yria yepe3 ero BepIUHHY NpOBeJeHa HAKJOHHAA,
o6pas3yolias ¢ ero CTOPOHaMH KOHTPY3HTHble yIaibl. Halitit oTHOlLeHHe
BEJIHYHH YTIJIOB, KOTOpble oOpa3yeT Npoekuus HaKJOHHON Ha nJoc-
KOCTb JaHHOIO YIJa CO CTOPOHAMH 3TOro yriaa.

147. Haknonnas AB o6pa3syeT ¢ MJIOCKOCTbIO P yroJ, paBHblil 45°
M KOHIPY3HTHBIH YI/Jy MexAy npoekiHe# 3Tofl HaK/JIOHHOH H npaMoil

N
AC, nexaiueit B naockoctHn P. Haiitn BAC.

148. B npaBu/abHON TpeyroJbHOH NMupamHiae BLICOTa paBHA CTOPO-
ne ocHoBanus. Ha#iTu yros, o6pasoBannbiii G0KOBbIM peOpoM ¢ mnJjoc-
KOCTBIO OCHOBaHHS.

149, Ilpsmasa AB Jexur B NJIOCKOCTH P, N0 OfHY CTOPOHY OT KO-
Topoil uepe3 Touky B mnposesiennl npsimble BC u BD, nepnesaukyJsp-
Hele npsamoit AB 1 o6pasyiouiye ¢ nockocTbio P yraw, paBble 50° 1

N
15°. Haitru CBD.

150. B npaBuabHOlt uetwipexyroabHoit npusme ABCDAB(C\D,
amaronanu B,D u BD, B3aumno nepnenAuKyaspHel. Hai#itu yroa
Mexay AuaroHansmu B,D u A,C.

151, KBanpaT ¢ npoBefeHHOH B HeM AHaroHaablo CBEPHYT B BHAE
GOKOBOH TMNOBEPXHOCTH NpPaBUJALHOH YeThIPeXYroJbHO# MNpHU3MBI, H,
TakuM 006pa3oM, JHaroHaidb KBajpaTa CTajla HeMJOCKOH JIOMaHOM.
Haiitu yraiel Mexxay oTpe3kaMH 3TOH JIOMaHO#.

152, Jlnarosanb npaBHJIbHOA YeTbipeXyroJbHO# NpH3MHI 06pa3yer
C MJIOCKOCTBIO OCHOBaHHs yroJ, paBHblH 45°. Hafith yros, o6pa3oBaH-
Hbl#i 3TO# AHarOHa/bIO ¢ NepeceKalollei ee AMaronaabio 60KOBOM IpaHH.

153(5). Touka D —cepennuna pebpa SA, Touka £ — cepeaHHa BbI-

cotbl SO npaBHabHOro TeTpasapa SABC. Hailith yron Mexxay npaMbIMH
OD u CE.
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154, JlokasaTb, 4TO B NPaBH/JbHON TPEYroJIbHOA MHpaMHae Naphl
HenepeceKaiolHxcs peGep B3aUMHO TEPMNEeHAHKYJSPHBL.

155 (8). HdokasaTb, uto Bricota SO TpeyrosbHo#t nupamuast SABC
nepecekaer BhicOTY AD OCHOBaHHS B TOM H TOJbKO B TOM CJy4ae,
koraa [SA] L [BC].

156 (2). Hokasartb, 4TO €CJIH OfHA H3 BLICOT TPeyrojbHOH nupa-
MHIbl TIPOXOAHT uepe3 TOUKY MepeceuyeHHs BBICOT NPOTHBONOJIONKHOH
rpaHH, TO H ApYrue BLICOTHI 3TOH NHpaMmuibl 06/1aNal0T TeM e CBOi-
CTBOM.

157 (1). Hoka3atb, 4YTO eC/iH MPOTHBONOJOXHbLIE pe6pa TpeyroJb-
HO# MUpaMHAbl NOMAapHO NEPreHAHKYJAAPHbI, TO BCe BHICOTHI MHPAMHAbI
nepecekaloTCa B OAHOH TOYKe.

158. B npaBuabuoM TeTpasipe SABC [AD] — meanana AABC,
Touka E — cepennna pebpa SB. Hafitn yroa mexay npambeiMH AD u
CE.

159 (7). B rterpasnpe SABC [SA] L (ABC), [AB] L[AC] u
|SA| = |AB| = | AC|. Haiitu yroa Mexny npsimeiMi OD u CE, ecau
touka D — cepeanna pe6pa SA, tTouka E — cepeauHa peGpa SB, a
Touka O — ueHtpoua ocvoBauns ABC Terpasapa.

160 (11). B ochoBanuu npsimoro napannenenuneia ABCDAB,C,D,
Jexut napaanenorpamm ABCD c octpuiM yrmom DAB, paBHbiM 9.
Huaronanun AB; u BC,; GokoBrix rpaneit o6pa3yioT ¢ MJOCKOCTbIO
OCHOBAHHS YIJIbl, COOTBETCTBEHHO paBHble & H B. Halitu yron mexnay
3TUMH AHArOHAMAMIL.

161 (12). [IpaBuabHbIft TeTpad1p NPOEKTHPYeTCA Ha IJIOCKOCTD,
napasyieNbHYIO ABYM ero HecMeXXHbiM pe6pam. [lokasaTb, 4TO B mJjoc-
KOCTH H300pa’KeHHsi MOXKeT MOJyYHTbCA KBajpart.

162 (10). Yron Mexay CKpeulHBaIOUIUMHCA NIPAMBIMU @ H b paBeH
60°. Pacctosinue ot obLiero nepnesAHKyaspa NpsMBIX @ U b 10 TOYKH
A € a paBHO pacCTOSIHHIO OT Hero 10 TOYKH B € b u paBHO pacCTOsiHHIO
Mex1y npsMbiMH @ M b. Halith yroa mexxny oGLIHM nepneHiuKyAspoM
H npamoi AB.

§ 11. AByrpaHHble H MHOTOrpPaHHbIE YIJbl

MMpumep 56. OnuH M3 NIOCKHX YIJIOB TPEXI'PAHHOTO Yrja pa-
BeH 60°, a KaxIulil U3 ABYX Apyrux coaepxur no 45°. Haiizem nBy-
TpaHHbIA YroJ, MPOTHBONOJIOXKHBIA NJIOCKOMY Yray, coaepxkatueMy 60°.

[Toctpoenue usoG6paxenus. Ilyctb durypa SMNL
(puc. 62) — usobpakeHHe AaHHOTO TPeXIPaHHOro yriaa. 31o H3o6pa-
KeHHe noJiHoe, p = 3.

P S
Oauno: SMNL — tpexrpanunift yron, MSN = 60°, MSL =

N °
= 450, NSL = 45 .
2N\
Ha#ftu SL.
Pewenune. Ha nyve SL BoifepeM npon3sosabHo Touky A M B
niaockoctd MSL noctpoum npaMyio A B, koTopyio 6yaeM CYMTAaTh H30-
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GpakeHHeM nepneHAHKyJAspa K
npsiMoit SL (pacxoayeM OAHH na-
pametp). AHaJjoruyso 6ynem Cuu-
TaTh npsamyio AC Hn3o6paxkenuem
nepnexankyaapa Kk npsmod SL
(pacxonyeM elle OTHH TMapameTp).
Tenepb Ha u306paxceHHe H3pacxo-
LOBaHBI BCe NATb napaMeTpos. Ta-
KuM ofpasoM, £ZBAC ssnserca
JIHHEHHLIM  YIJIOM JABYTPaHHOTO
yrna SL, H, cJaenoBatenbHo,

N
BAC sBasercs HCKOMOH BeJHYH-
HOH.

PaccmaTpuBaemas 3ajlaya siB-
aserca 3anaveit Thna M. Peluum
ee BBeJEHHEeM BCIIOMOraTeslbHOTO
napameTpa. A HMEHHO TNOJIOXHM,
uanpumep, | SA| = a. Toraa us3
NPAMOYTOJNbHBIX  TPeyroJIbHHKOB
SABu SAC naxonuM, uto | AB|=
=a u|AC|=a, | SB|=|SC| =
= a)/2. T[Tockonbky B
ASBC | BC| = |SB| = |SC|, 10
| BC| =a)/2.

Y6enuMcsl B TOM, 4YTO BHINOJI-
HSIeTCA PaBEHCTBO

|ABI* + |AC]? = | BCP.

HeficTBHTENBHO,
| AB|* + |AC> = 2a% u
| BCI2 = (a)/ 2)® = 2a®. Puc. 63

Takum obpasoM, B AABC (no o6patnoit Teopeme [Tudaropa)
BAC = 90°. Urak, SL = 90".

3ameuanne, PaccvoTpennyio 3afayy MoxHo Obio peluTh H He npuGe-
ras K BBEJEHHIO BCnoMoraTtenbHoro mnapamerpa. JeilcTBHTenbHO, KaK HETPYAHO 3a-

AN N
metts, AABC = A ASB, nostomy BAC = SAB = 90°.

[Tpumep 57. B ocHoBaHHH MupaMHIb! JIEXKHT NPaBHJbHBIA Tpe-
yronbHHK. OfHa M3 GOKOBbIX rpaHeH nepneHAHKYJAsipHA MJOCKOCTH
OCHOBaHH#, JBe APYTHe HaKJOHEHH K HeMY INOA YF/IaMH, PaBHLIMH C.
HafineM yrabl, o6pa3oBaHHble G0KOBLIMH pe6paMH C NJIOCKOCTBIO OC-
HOBaHHS.

[ToctTpoenune nH3ob6paxenusn. [lyctb uerbipexyroan-
HUK SABC c ero pnaronansmu SB u AC sBasercs u3o6parkeHueMm
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AaHHOf nupamuasl (puc. 63). 1o H3o6parkeHne moJHoe (ybenutech B
3TOM CaMOCTONITENbHO, NPHHAB, Hanpumep, nmaockoctb ABC 3a ocHoB-
Hylo miockocTb). [lapamerpuyeckoe uuc/o u3oBparkeHHs (NOACYHTai-
Te CaMOCTOSITE/IbHO) paBHO 4.

N auno: SABC — nupamuna, S — BepuwuHa, |AB| = |AC| =

N S S
= | BC|, ((SAB), (ABC))=90°, (SAC), (ABC))=((SBC), (ABC))= a.

DS N N

Ha#ru ((SA), (ABC)), ((SB), (ABC)), ((SC), (ABC)).

Pewmwenue. Uro6u BBeCTH B yepTexK BEJHUHHBI JAHHBIX U HCKO-
MbIX YIJIOB, BHIMOJNHHM HEOGXOLHMMble JAONOJIHHTENbHbE NOCTPOEHHUS.
[Moctpoum [SD] — Buicoty ASAB.

Torna tak kak (SAB) L (ABC), 1o (SD) L (ABC), u nostom
[AD] — npoekuus pe6pa SA na naockocts ABC, 1. e. £ SAD —
3T0 yroJ, o6pa3oBaHHblit pe6poM SA ¢ niockoctbio ABC. Ananoruy-
Ho £ SBD — 310 yroJa, obpasoBaHHbiii pe6poM SB ¢ niaockocTbio
ABC, £ SCD — 310 yroJa, obpa3oBanublii pe6poM SC ¢ NIOCKOCTbIO
ABC. 3amerum panee, uto [AE] — Meanana tpeyronbHuka ABC —
ABJSIETCA H ero BICOTOi, no3tomy, noctpous (DF) || (AE), 3akniouaem,
yto (DF) L (BC), n, cnenoparenbho, [DF] — npoekuus orpeska SF
Ha naockoctb ABC. TakuMm o6pasom, [SF] L (BC) u £ SFD saser-

P
Csl IMHeHAHbIM yrJaoM JasyrpasnHoro yraa BC, t. e. SFD = «. AnaJno-

N
ruuno, nocrpouB (DK) L (AC), 3akmouaeM, uto SKD = a. Bosee
TOro, NpsAMOYroJibHble TpeyroabHHkH SDF u SDK wumeior o6wuii
KateT SD M KOHrpysHTHBIE Mexn1y cobo#t octpbie yrast SFD u SKD,
T. €. 3TH TPeYroJIbHHKH KOHIpY3HTHHL. Toraa | DF| = | DK]|. 3nauur,
Touka D paBHoyAasena oT cTopoH yraa ACB. TakuM o6pa3oM, ToUKa
D nexwur Ha 6uccekrpuce yria ACB npaBunbHoro TpeyronsHuka ABC.
Ho GuccekTpHca NpaBU/IBLHOTO TPeYroJbHHKA fIBJSETCA €ro MeaHaHoi
u BhicoTo#t. Hrak, [CD] — Mepnana AABC, T. e. Touka D —— cepe-
AHHa ctopoubl AB, u, caenoparenbHo, [SD] — Bhicora ASAB —
ABJINETCS M ero MexuaHoil. 310 3HauuT, 4T0 ASAB paBHOGeApeHHbIi,

AN S
T. e. SBD = SAD.
PeiinuM 3anauy anre6panyeckH.

N P AN
IMonoxum ans kpatkoctu SBD = x u SCD = y. Toraa SAD = x.
Tak Kak 3T0 3agaya THna M, To BBeaeM BCIIOMOTaTe/bHbIH NapaMerp
| AB| = a. lepefinem X BhuucienusMm. Umeem: | BD| = % Tak Kak

[AE] — mennana AABC, a [FD] — cpenusas auuua AABE, 1o

]DF|=l|AE|=l-aV§=aV§.
2 2 2 4
Hs npsamoyronbioro ASDF nmeem:

|SD| = | DF | tga = X2 (ga.
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SD
Takum obpasom, tgx = ISD1_

[BD]
=V,

oTKyaa x = arctg (Va tg a)
ISD| 1

l(:D|='2'tg ’

oTKyma y = arcig (; tg oc).

Mccnenosauue l'lo A
cMbicay 3anadn 0°< x < y < 90°.
Ho T1ak kak 0° <a < 90° ToO
0< tg x< o0, H, CAenoBatesbHoO,

Hanee, tgy =

vV |
0 < 73 tga < ry tga < co. A Torma AN HalifleHHBLIX 3HaUeHHHA X
u y cucteMa HepaBencTB 0° < x <y < 90° sBARETCA HCTHHHOM.

Hrak, ((SA). (ABC)) = arctg (% tg a),

(SBJ. (ABC)) = ((SC). (ABC)) = arctg (V3 tg a.)

[Tpumep 58. ¥Yron npu GokoBoMm pe6Gpe MpaBHAbHOM YeTHIpeX-
yroibHo# nupamiibl paBeH a. Hafinem aByrpauunbiii yroa npu pebpe
OCHOBaHWA 3TOH MHpPaMHALI.

[TocTpoenue uao6paxeHHus. [lycts purypa SABCD
aBAseTCcs u300pa)keHHeM AaHHOH nupamuas! (puc. 64). Ato uzobpaxe-
HHE TIOJIHOE H METpHUYeCKH onpesesieHHoe (y6eautech B 3TOM CaMOCTOS -
TeJIbHO).

I ano: SABCD — npaBuabHas nupamuaa, S — BepluHHA, SC =
= a.

P

Hai#iru: CD.

Pewenune. Jna pewenus 3ajaun HeoOXOAHMO BBINOJHHTbL He-
KOTOpble JOTOJIHHTE/IbHbIE NOCTPOEHHs, MO3BOJAIOUIHE, B YaCTHOCTH,
BBECTH B YepTeXX BeJTHYHHBI JaHHOTO H UcKoMoro yraoB. (Ha umeromem-
¢ n3o6paxeHHH, METDHYECKH OINpeleJeHHOM, HOBble MeTpHuecKHe
NOCTPOEHHS B NPHHLHIE HEJb3f BLINOMHATL NPou3BoNbHO. B paccmar-
pHBaeMOM CJa1y4yae, OHAaKO, NPH BLHIMOJHEHUH METPHYECKHX NOCTPOEHH
JONYCTHM HEKOTOpbIHl MPOM3BOJ, TaK KaK BeJHYHHA YyIjia NnpH G0OKOBOM
pebpe nupamuabl 3ajaHa napaMeTpoM, 3HaYeHHA KOTOpPOTro, KakK He-
TPYAHO 3aMeTHTb, NpPHHaLJexaT HHTepBaay ]90°; 180°[. Stum oberos-
TeJILCTBOM Mbl H BOCMoJsb3yemcs.) Bo3bmem Ha pe6pe SC Touky M u
6yneM cuutarh, yro [OM] — u3o6paxenne nepneHankyaspa K pebpy
SC. lMocrpouM nanee otpesku DM u BM. Tak xak (BD] L [AC] u
[BD] L. [SO], to [BD] L (SC). Takum o6pasoM, (SC) L[BD] nu
(SC) L[OM], 1. e. (SC) L[DM] u (SC) L [BM). Toraa £ BMD

T
ABJISIETCS JIMHEAHBIM yr/ioM ABYyrpanHoro yraa SC, u nostomy BAMD =
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= a. KpoMe Toro, Kax HeTpyauo nokasarb, [OM] — Mepnana Tpe-
yronbhika BMD — sBasieTcsi Takxke ero BbICOTOH M GHCCEKTpHCOil.

P N a
[Mosatomy BMO = DMO = 3 ! [OM] _L [BD]. TIloctpoum eue

[SK] — anodgemy rpanu SDC u [OK] — Menuany tpeyroabuuka OCD.
Tak xak Tpeyrosbuuku SDC u ODC paBHoGeapennble, T0 [SK] L
1L [CD]u[OK] L [CD], 1. e. £ SKO siBasieTcst 1HHEHHBIM YTJIOM ABY-

N
rpaHHoro yraa npu pebpe CD. Ilonoxum ans xparkoctn SKO = x
H BBeJleM BCNOMorarte/bHhH napametrp |CD| = a.

Tak kak B npsmoyrojbhoM Tpeyroavuunke DOM |DO| = 4 "2/9_,
10 |[DM| = ”Vi . Toacuutaem Tenepp | SK|.
2 sin—
2
| SK | [DM| A
Tak kak A SCK oo A CDM, 10 15C] o1 rie  |SC| =
— ‘/ISKF a? 2o PM Ve
4 |CD| . a
2sm?

Takum oGpasom,

|SK| = \/(3102 S

2 —_
sm 2

Toraa Hu3 mpAMOYro/IbHOrO TPEYroJbHH-

a
OTKYy Aa ISKI = m
Ka SOK Haxonaum, uTo

Cos X = :g’;: =) —cosa, T. e. x=arccos} — cosa.
Hccnenopauune. Tlo cmeicay sagaun |[OM| < |OC|, 1. e.
|OM| < |0OD|.

Ho |OM | ="‘2/2— ctg%, a |OD| =‘¥. Takum  o6pasom,

ctgi2 < 1, H, crenoBaTenbHoO, % < —°2L— < -;—, OTKYyAa % <<

N —
Hrak, CD = arccos ' — cosa, rae 32— < a< .

3apaun aas caMoOCTOATEAbHOIO pelUeHHA

163. JlBa njockux yraa TPEXTPAHHOTO YI/Ia PaBHBI MO 45°, a nBy-
rpaHHblil yros Mexay HuMH npsaMoii. Halth Tperui nuockuit yro.n
164 (1). Oaun M3 NJOCKHX YIVIOB TPEeXTPAHHOTO yraa pased 90°,
ABa apyrux — no 60°. Ha#ith yros Mexay MJ0CKOCTBIO NPSAMOTO yma
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H MJIOCKOCTBIO, OTCeKalollleil oT pe6ep TPeXIPAHHOTO Yr/a KOHTPY3HT-
Hble OTpe3KIl.

165 (10). B npaBuabHOH uYeThipexyroJbHO# NHpaMHie yroa Ha-
KJoHa GoKkoBoro pe6pa K NJOCKOCTH OCHOBaHHA paseH a. Haitn nBy-
rpaHHblit yroa npi 6oxoBoM pebpe.

166 (9). OcHoBanueM NHpaMuABI CNYXKHT KBaapar. Hafitu asyrpan-
Hble yrabl, o6pa3yeMble 60KOBbIMH I'PaHSIMH C MJOCKOCTbIO OCHOBAHHS
H OTHOCSALLHeCA APyl K Apyry, Kak 1 : 2:4: 2,

167 (8). B nmpaBuabHOM TpeyronbHOH nupaMuiie ABYTpaHHBIA yroa
npu pebpe ocHoBanua paeeH o. Haiith yron nakaona 6okoeoro pebpa
K NMJIOCKOCTH OCHOBaHHA.

168 (7). ¥Yroa npu GokoBoM pebpe MpaBHJALHONK TPeYroJbHOHW NH-
pamuabl paBeH o. Haiiti 1Byrpanublfi yroa Mexay mnjiocKOCTbIO OCHO-
BaHHA 11 COKOBOH I'DaHbIO MHpaMHAbL.

169. B npasunbHoii TpeyroJabHOH nHpamizie ABYTpaHHbIH yroJ
Mexay GOKOBOH TpaHbl0 H IJIOCKOCTbIO OCHOBaHHA paBeH o. Haiiti
JBYTPaHHbIH Yrosl Mexay GOKOBbIMH IDaHsiMH.

170 (6). B npamoyronbuuke ABCD |AB|: |BC| = a:b. Yepes
cropony AD npoBseseHa nJockocTb P, ¢ KOTOpO# AHaroHa/nb COCTaB-
aser yroa, paBubifi 30°. Hafith AByrpanHbifi yroa Mexay naocKocThiO
NpAMOYroNbHHKAa H NJOCKOCTBIO P.

171 (4). Bbicota npaBuabHOH n-YroJAbHOA NMHpamiilbl BJBOE MeHb-
e cToponsl ocHoBaHHs. HaliTh yron Mexay GokoBoii rpaHbio H mioc-
KOCTbIO OCHOBaHHS.

172 (5). B npaBuibHOH n-yroabHOH nHpamuae yroa mexay O6o-
KOBBLIM PeOpOM H CMEXHBIM C HHM pe6poM OCHOBaHHs paBeH o. Haitth
ABYrpaHHLI yroa, o6pa3oBaHHLII GOKOBOH rpaHblo € MJOCKOCTbIO OC-
HOBaHHSA.

173 (3). B npaBu/bHOH n-YyroabHOH NipaMuje ABYFPaHHBIA Yrod
npu 6okosom pebpe paseH 2c.. Hafitu yron nak/aoHna 6okosoro peGpa
K MJOCKOCTH OCHOBAHHS NMHPaMHARI.

174 (2). B npaBu/ibHO# n-yroabHOH nHpamHAe ABYTPaHHBIH yroa
npu GokoBoM pebGpe paBed 2c.. Haiitn aByrpanmbiit yroa npu pebpe
OCHOBaHHSl MHPaMHABI.

175 (12). [lnockue yrabl TpexrpaHHOro yrJja paBHbi COOTBETCT-
BeHHO a, f§ ¥ y. Haiitit ero aByrpaHHble yribl.

176 (11). B naockocTH OCHOBaHHMS PaBHOCTOPOHHETrO0 KOHYca (BHE
OCHOBaHHf) B3ATa TOYKA, YAajeHHasi OT OKPYXKHOCTH OCHOBAaHHS Ha
paccTosiie, paBHOe paaHyCy ocHOBaHHsl. epe3 3Ty TOUKY NpoBeleHH
K KOHYCY JBe KacaTesbHble MNocKocTH. Haiith aByrpaHnbliii yroa
MeX1Yy HHMH.

§ 12. CeueHHS MHOrOrpaHHHKOB

3ajnauH, CBsi3aHHbHIe C HeOOXOAMMOCTbIO H306paXkaThb CeueHus, Mbl
paso6beM Ha iBa Buaa. K nepBoMy oTHeceM 3ajayd, B KOTOPHIX
Tpebyercss NOCTPOUTb CeYyeHHe, a KO BTOPOMY BHAY — T€ H3 HHX, B
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YCJIOBHH KOTOPbIX OroBapiBaercst (MNH NOApPa3yMeBaeTcs), uto ce-
yeHHe NpOBeaeHO.

[Tpu peweHnu 3azay nepBoro BMAA NOCTPOEHHE CEUEHHS CONMPOBOXK-
JaeTcsi ONHCaHHeM Npouecca INOCTPOEHHsI, KOTOPOe BLIMOJHSAETCS
JH60 MO NOJHON CXeMe peuleHHs 3aja4yd Ha MOCTpoeHHe (aHaau3, Io-
CTpOeHHe, N0KAa3aTeJbCTBO, HCCAenoBaHHe), aHO0, B Gosee NpPOCTHIX
Cayyasix, Mo HeCKOJbKO YNpPOUIEHHO! (HanpHMep, ONyCKaeTrcs aHajius,
NoCTpOeHHe COBMellaeTcsi C AOKa3aresbCcTBoM). MccaenoBanue 3apaun
Ha MOCTPOEHHe CeYeHHSI He CjIefyeT CMELIHBaThb C HCC/AeJOBaHHEM pe-
LIeHHs 3a]a4yH Ha BbIYHCJEHHE KaKHX-MHOO BeJIHYHH, CBI3aHHHEIX C Ha-
JHUHeM ceyeHHs. Tak, 3ajaya O NOCTPOEHHH AHArOHATLHOTrO CeYeHHS
Ky6a HJH NPSMOYTOJNIbHOrO napaJesentnela HMEeT LIeCTb PeuieHHH;
3a/la4a e O BbIYHMC/IEHHH IIOLIAZH AHArOHAa/NbHOrO CeueHHsi B ciyyae
Ky6a HMeeT JHILb OJHO pelucHHe, a B ofuem cayydae, B Cayyae npsamMo-
yroJabHOro mnapaJjJgeseniineia, — Tpil.

[lpu peweHuu 3agay BTOporo Bija MOCTYNAlOT HECKOJNBKO HHaue:
ec/ii Ha u3obpaxelie 3aJaHHOIO MHOrOrpaHHilKa H ero CeyeHus pac-
xoayercsi He fosiee NMATH MapaMeTpPoB, TO MOCTPOeHME CedYeHHs, KaK H
NOCTPOEHUEe CaMOro MHOTOrPaHHHKA, He ONHCHIBAIOT (XOTSl AJlsl pelieHHs
3ajaud MmocTpoeHuHe H306pakeHHsi, €CTECTBEHHO, HeoOXOAHMO BbINOJ-
HMTb); €CJ/IH XKe BCe MATb NapaMeTpoB H3pacXOJ0BaHHI elile 0 NMocTpoe-
HHS CeyeHHs, TO MOCTPOEHHsi, HeOoOXoAHMBbIe 1Sl H300paXkeHus ceye-
HIlsl, OMHCHLIBAIOT. TO OMUCAHHE JeJAlOT TaK XKe, KaK H OMNHCaHHe Jio-
ObIX APYIHX TNOCTPOEHHH, BLINONHSEMBIX Ha METPHUYECKH onpejeseH-
HOM H300pa)keHHH.

[Tpu peluenuyn 3agay Kak nepsoro, Tak H BTOPOro BHAOB 11€06X0AHMO
y6eauTbCsl B TMOJHOTe H300pa)keHusi, Ha KOTOPOM JO/KHO ObiTh TMO-
CTPOEHO H300pa)KeHHe CeyeHHs (ANs 3ajay MepBOro BWAA) HJM Ha
KOTOpOM ceyeHie H3o6paxkeHo (ans 3aaau Broporo Buaa). (Hanomuum,
YyTO Ha MOJIHOM H300paxkeHHH paspeiunma Jiobasi MO3HUHOHHAS 3aja-
ya.) Kpome Toro, nocko/bKy, Kak npaBu/io, 3apaHee HeH3BeCTHO, yAa-
CTCA M B NpoLecCe peleHHsi OrpaHHYMTHCA JHIWb NO3HIHOHHBIMH MNO-
CTPOEHHSIMH MJH noTpebyercsi BBIMONHATb €lWe H MeTpHYeCKHe, TO
HeoOX0AMMO MOACYHTHIBATL H NMapaMeTpHyecKoe YHCJ0 H300pa:KeHH .

[lepeiinem K paccMoTpeHHI0 3anay nepsoro Bujaa. OcraHoBHMCS CHa-
uaja Ha MNOCTPOEHHH CeueHUst memodom caeda cexywed naockocmu.
(Cnenom cexyuieit NIOCKOCTH Ha3bIBAlOT MPsIMYIO, NOJYyYyaeMyio B nepe-
CeyeHUH CeKylleH NJIOCKOCTH C KaKoH-HHOYAb MJOCKOCTbIO, 3aJaHHOH
Ha H300pakeHuH.)

ITpumep 59. Ha pebpax ky6a ABCDA,B,CiD, naubl TOYKH

P, Q u R takue, uto | AP =—;|AA1|, |B,Ql = %lslm H |CR|=

= 7;— | CD|. TlocrpouM ceuenne kyba nuockoctoio PQR.

Pewenue. BriacHum cHauyana, paspelidMa JH 3ra 3ajauva.
IMyctb ¢urypa ABCDA,B,C,D, sBasercsa u3obpaxeHiueM KyO6a
(puc. 65). dto nlobpaxenie nonHoe. SICHO Takxe, uTO, HMes Ha H30-
6paxenut Touk P, Q u R — npoexuun Touek Py, Qy H Ry, Mbl MOXKeEM
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HafiTH U BTOpHYHblE MpPOEKLHH TO-
yek Py, Qo v R,. Hasa 3toro nocra-
TOYHO BLIMOJHHTbD B MJOCKOCTH H3-
oOpaxkeHHs BHYTpeHHee MapasJeb-
HOe TMpOEKTHpOBaHHe, Hanpumep,
B HanpaB/JieHHH, MNapajjesJbHOM
(AA,). Takum obpa3om, Mbl Haiizem
TOYKH P;, Q; U Ry 1 NpHAEM K BbIBO-
Ay, 4to H300pa)keHHe ceKyuieH
MJIOCKOCTH  fIBASIETCA  3aJaHHBIM.
Toraa 3apaua o HaxoxXaeHHH nepe-
CEYEHHS NJOCKOCTH, 3afaHHON TOY- Puc. 65

KaMH P, Q u R, C mNOBEpPXHOCTBIO

Ky6a paspewnma. Herpyauo noa-

CYHTaTh, YTO NapaMeTpuueckoe 4YHCJI0 H300paxkenus p =05, 1. e.
BCe JajbHeMllHe MOCTPOeHHs HEeOOXOAHMO BLIMOJHATH B COOTBETCTBHH
C 3aKOHaMH NapaljefbHOro NMPOEKTHPOBAHHUS.

IlepefineM HenmocpeaCTBEHHO K MOCTPOeHHIO ceueHHus (KaK OObIYHO,
rOBOPHM O TIOCTPOEHHH CEYEHHsl, XOTA peyb HAeT O TNOCTPOEHHH H30-
OpaxceHns ceveHus). IlepBblit sran ofweli cxeMbl pelleHHs 3ajayu Ha
NOCTpOeHHe — aHajH3 — B pacCMaTpHBaeMOM NpHMepe ONycKaercs,
a BTOpOH H TPETHH 3Tamnsl — NOCTPOEHHE H AOKa3aTeJbCTBO — IPOBO-
AATCS OJHOBPEMEHHO.

Haiinem npexine Bcero csnep cekyuleH NJIOCKOCTH — JIHHHIO Nepe-
ceyenus nmaockoctH PQR ¢ naockoctbio ABC.

]) X =(PQ) N (PIQI)'

Tak xak X € (PQ), a (PQ) = (PQR), 10 X € (PQR). Tak Kak
X €(P,Q), a (PiQ)) < (ABC), 0 X € (ABC). Takum o6pasom,
Touka X siBasercs obueit Toukoil nyaockocreit PQR u ABC. Touka R
TaKxe aBaserca obuieil Touko# 3THX naockocrell. Torna (XR) — nps-
Masi, no Koropoit nepecekatorcs naockoctu PQR u ABC, 1. e.

2) (XR) — cnen cekyutell NJIOCKOCTH.

Hanee: 3) S = (XR) N (AD),

4) [PS

(PS],
5) M = (XR) N (AB).

Tak kak M € (XR), a (XR)< (PQR) u (XR) < (ABC), 10
M€ (PQR) u M € (ABC). Tak xkak M € (AB), a (AB) — (A,AB),
Tto M € (A;AB). Takum obpasoM, Touka M sBasieTcs ofulefi TOYKOMH
naockocteit ABC u A;AB. Touka P Takxe siBasiercsi obuie#t Touko#
aTHX mjaockocreil. [losatomy (MP) — npsiMas, nmo KOTOpO# nepece-
KaloTca cekymas maockocTb PQR ¢ maocKocTbio GOKOBOH rpaHH
AA,B\B ky6a.

Hrtak,

6) (MP) = (PQR) N (A,AB),

7) K = (MP) 1 (A:By),

8) [KQ].

AHanornuHo HaxojauMm jJanee TouKy N H BLINOJHSEM AanbHeiiuiue mo-
CTPOEHHs:
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Puc. 66

9) N =(XR) N (BO),

10) L =(QN) N (CCy),

11) (LR].
ITockoabKy MO NMOCTPOEHHIO BepUIHHbI MHOroyronbHHka SPKQLR saB-
JISHOTCA TOYKAaMH, JeXauluMH B CeKyle#d maockoctH PQR W npuuHajn-
Jexamumi pebpaM Kyb6a, To MHoroyrosbHHK SPKQLR — uckomoe
ceueH He.

Tak kak mo cMbicay 3agaud ToukH P, Q H R He nexar Ha ofHOH
NPsIMO#, TO 3a/laia HMEET eIHHCTBEHHOE pellieHHe.

H3menum ycsnoBHe npumepa 59.

ITpumep 60, Hau xy6 ABCDA,B,C,D; v Touku P, Q u R

|
rakne, wro |AP| = <144, |B,Ql= %IBlQl,a TouKa R — went-

poun rpauu DD,CC,.

ITocTpoum ceyenue xy6a maockoctbio PQR.

Pewenne Kak n Bnpe-
AbIAYIIeM TNpHMepe, HaXOAHUM TOY-
KH Py, = A, Q, u R, unokasbiBa-
eM, uTto H3o0pakeHue sBAsETCS
nonusiM, a p = 5. Haxonsa caen
cekyuie#i nuockoctH (puc. 66),
NoJiyuaeM HCKOMOE CeyeHHe.

Paccmorpum Ha 3ToM npumepe
IPYro#l METOZ NMOCTPOEeHH s CeueHHH,
Ha3bIBaeMblii Memooom 6HYympew-
neeo npoexmuposanus. (IlonHora
H3o6paxkeHHs yCTaHOB/eHa.) Bu-
NoJHKM nocrpoenue (puc. 67):

2) M, = (P\Ry) N (Q:D),

3) m| (AA,), My €m,

4) M =m ) (PR),

§) F =(@QM) N (DD,).
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Puc. 68 Puc. 69

Slcho, uro F € (PQR). Ieficreurensio, M € (PR), 1. e. M €
€ (PQR), u noromy (QM) = (PQR). Ho F € (QM), 1. e. F € (PQR).
[locne HaxoxneHus uerBeproil TOYKH, NMPHHAMJIEKAWEH H CeKylieH
MJIOCKOCTH, H TNOBEPXHOCTH ceyeHHs KyOa, MOCTPOEHHE MOXHO BHI-
NOJIHHTD CJEAYIoHM 06pasoM:

6) [PF],

7) L =(FR) N (CCy,

8) [QL], N = (QL) N (BB,),

9 K =(NP) N (AB)),

10) (KQ].

[Monyuennbiit MHOoroyronbHHk PKQLF sBnsercs HCKOMBIM ceye-
HHeM.

OnucanHble Bbillle METOABI CJ1efla CeKylueH MJIOCKOCTH H BHYTpeH-
Hero NpOEeKTHPOBAHHst MPHMEHSIOTCA M NPH NMOCTPOEHHH CEeueHHH nupa-
MHIbl. B 3TOM ciyuae ocyuiecTBasieTrcsi UEHTpaJbHOe NPOEKTHPOBAHHe.
Ha pucynke 68 ceuenne mupamuianl mjockoctbio PQR mocTpoeHo ¢
nomouwbio cyepa (XY) cekyuel niocKoCcTH, a Ha pHCYHKe 69 — meroznom
BHYTPEHHEro NpOeKTHPOBaHHS.

Crnioco6bl 3aflaHHs CedeHHH MHOrOrpaHHHKOB BeCbMa pa3HOOGpa3HH.
Tax, cexymas nJockocTb MoxeT OHTb 3ajaHa ABYMsi TOYKaMHM H He-
KOTOpO# npsiIMOA, KOTOPOH 3alaHHOE CedeHHe NapaseNbHO WJIH nep-
NEeHAUKYJNSAPHO, ABYMSI TOYKAMH H TNJOCKOCTbIO, KOTOPOH 3ajaHHOe
ceyeHHe Napas/ie/bHO HIH NepneHAHKYASAPHO, H T. I.

ITpumep 61. B npaBuabHolt TpeyrosibHo#t nupamuge SABC
npoBeJieM CeueHHe, NapassenbHoe pebpy SB u npoxoasiiee yepes
Touki D u F — cepeannsl peGep AB u BC cOOTBeTCTBEHHO,
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Pemeunune Ilyctb uern-
pexyronbHuk SABC ¢ ero aunaro-
nanamu AC n SB sBasierca uso-
OpaxkeHHeM 3aJaHHOH NHPaMHAbI
(puc. 70). o usobpaxkeHue noJ-
Hoe. $ICHO Takxe, 4TO ABYMS TOY-
KaMmi D u F u npamoi SB enos-
HE OnpejessieTcs NONOXKeHHe CeKy-
ueit naockoctH. Takum obpa3zom,
3ajiaya O NMOCTPOEHHH CEeYEHHs Ha
3TOM H300paxkeHHH pa3spelHMa.
INapamerpuueckoe u4Hca0 H3o06pa-
xkenunss p = 4. IlepeiizeMm k no-
cTpoeHHi0 ceyeHus. Jas Kkpar-

Puc. 70 KOCTH O0G03HAYMM CEeKYLLY0 naoc-
KocTb uepe3 f.

Tak kak D € [AB], F € [BC], [AB] € (ABC) u [BC] € (ABC),
toD €(ABC) u F €(ABC). Ho D €Pu F €. Toraa (DF) =
= p N (ABC). Hraxk,

1) (DF).

Tak kak (SB) || f, To niockoctb SAB, npoxoaswas vepe3 peépo SB,
nepeceuer P no npsmo#t, npoxoasuleil yepes Touky D H napaajenbHo#
pebpy SB. [lostomy

2) [DK] || [SB]. Auanoruuso

3) [FM] || [SB], a 3arem

4) [KM).
flcHo, uto uernipexyronbHuk D KMF ynoBnerBopsier yC/JI0BHSM 3alauH
H NO3TOMY SIBJISIETCS HCKOMBIM ceueHHeM. HerpyaHo Takxke yGeaurbes,
yTo TpebyeMoe ceueHue CYIIECTRYeT, H MPUTOM TOJbKO OIHO.

3ameuanne. PasnooGpasne cnoco6os 3afanHs cekywefi NJOCKOCTH He no-
SBOASET NPHMEHATE NPH NOCTPOEHHH cevyeHHs KaKoH-HHGYAb OAHH YHHBepCalbHbil
cnoco6. Tak, B npumepax 59 (c. 98) u 60 (c. 100) MoxHO GbIIO NPHMEHHTb METOA Clena

ceKyles NIOCKOCTH H MOXHO OHJIO NPHMEHHTb METOA BHYTPEHHEro MPOEKTHPOBAHHA.
B npumepe xe 61 (c. 10]1) HH 0AMH H3 3THX MeTOAOB He 6T Gbl S(eKTHBEBIM.

[lyctb B npumepe 61 cTopoHa ocHOBanHA MHpaMHAbI paBHa a4, a
6okoBoe pe6po paBHo b. Haiinem nmaowanb ceuenus. aa storo Ham
norpe6yercs BbIACHHTD (OPMY ceuyeHHsi (BHA YeTbIpeXyroJibHHKa
DKMF). 3amMeTHM, 4TO MOCTPOEHHE CEYeHHS MHPAMH/bl He MOBJEKJO
3a co6o#t HOBOTO pacxoia NnapaMeTpoB, T. €. NMapaMeTPHYECKOe YHCJO
H306pakeHHs1 MHpPaMHbl C NOCTPOEHHbIM ceyeHneM paBHo 4. Cuuras,
uto |AB| : |SA|= a: b, Mbl HaK/1aabIBaeM Ha H3006pakeHHe elle O1HO
yCJIOBHEe METPHYECKOTro XapaKTepa, T.e. pacXOAYeM elile OAHH napamerp.
Takum o6pa3oM, Tenepb p = 5; c/lefloBaTe/IbHO, HHKaKHe NOC/enYIo-
lHe METPHYECKHE MOCTPOEHHS Ha HMeloleMCs H306paxKeHHH yxkKe HeJlb-
34 BBINOJHHUTDb NPOU3BOILHO. BripoueM, Kak Mbl yBHAUM, Bce JajibHefi-
LIHe TNOCTPOEHHA — 3TO MO3ULHOHHbIE IOCTPOCHHA.

Tak kak no noctpoennio [DK]||[SB] u [FM] || [SB], 7o
[DK]||[FM]. Kpome Toro, [DK] — cpeausis aunua ASAB, te.
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|IDK| = -;— |SB| = —;-. Ananoruyso | FM| = -’2’-. [Mostomy
IDK| = | FM|, u Toraa uernipexyronbiuk DKMF — napaaneno-
rpamM, npuuem |DK| = -;-, |DF} = -‘;. Jns BHIUNCJEHHA NVIOWAAH

napajjeJiorpaMMa STHX CBeleHHH, OJHAaKO, HeTOCTATOYHO, NO3TOMY
yTouHuM ¢opmy napanienorpamma DKMF. Tloctpoum [BP] — me-
auany AABC (pacxoaa mapameTpoB 3TO NOCTpoeHHe He moTpe6yer).
flcho, uto O € [BP], Touka O — ocHoBaHHe BbICOTHl SO nupaMHAHI.

Tak kak [OP] _L[AC] u [OP]—npoekuus otpeska SP Ha nJjo-
ckoctb ABC, To [SP]1 [AC]

Takum o6pasom, [AC] _L[OP] u [AC)_L[SP]. Ho roraa
[AC] L [SB]. (Mbl noKasanH, uTO CKpellHBaiollHecs pe6pa npaBHJIb-
HOH TpeyroJbHOA MHPaMMALI B3aHMHO NEPNEeHAHKYJASPHHL.)

Hanee, tak Kak [DF]||AC] u [DK]||[SB), o u [DF] L [DK],
T. e. napaaaenorpamM DKMF — npaMOyronbHuK.

] ab
Takum oGpasom, nonyuaeM: Sp, .- = —.

4

3ameuanHe 3ty 3agayy MOXHO PacCMaTPHBaTb KaK TMpPHMEpP MpHMEHEHNA
KOMGHHHPOBaHHOTO MeToAa pemienKs. IleficTBHTENbHO, NOCTPOEHHE CeyenHs, ompe-
Aenexue BHAA NoAYYeHHOA GHIYPH BLINONHEHO YHCTO FeOMETPHYECKH H AaJiee NpAMbIM
cuetoM HaffeHo Spxpr-

[Tpumep62. B ocHoBanuu nupamuast SABC nexut npsamo-
yroabubiii TpeyroqbHuk ABC. Pe6po SA nepnenaukyasipHo mioc-
KocTH ocHoBauus, |SA| = |AB| = |BC| = a. Yepes cepeaunny pe6-
pa AB nepnenankyaspHo K pe6py SC npoBeAeM CeKYILYIO IJIOCKOCTb
M HaiigeM NMollajb NOJYYEHHOrO CEYeHHS.

[Toctpoenune uM3obpaxenusn [lycTb ueTbipexyrodb-
Huk SABC c ero aunaronansmMu SB n AC sBasieTcs n3oGpaxceHHEM
IaHHO# mupamunnl (puc. 71). 3to
n3obpaxenne noaxoe. Ero napa-
MeTpHueckoe uucao p = 5. Ile-
pefizeM Tenepb HemnocpeAaCTBEHHO
K NOCTPOEHHIO CeYeHHs.

1) [AD] — mennana ASAB,

2) Touka M — cepegnHa pe6-
pa AB,

3) (MN]I|I[AD],

4) [BP] — mennana AABC,

5) (MK] || [BP].

Yro6n moctpoutb [KL] L
1 [SC], cHawama  noCTpPOMM
[AE] L [SC). 310 Metpuueckoe
TIOCTPOEHHE, H €r0 HeJNb3si BLINOJ-
HATb npou3BoJbHO. [locTynum
CJ1eA YIOUIHM obpasoMm. 3ame-
THM, 4YTO B  NPAMOYTOJIbHOM
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AABC |AB | = |BC|=a u notomy | AC | = a)/2. Tornaus ASAC,

rae |SA| = a, naxoaum, uto | SC|= a)/3. Takum o6pa3oM, AJs TOTO
yToG6bl 0Tpe3oK AE 6bl1 n306paxieHHeM nepneHaukyjaspa K pe6py SC,
JIOJDKHO BBINOJIHATBCA PaBEHCTBO:

|SA? — |SE|* = |AC2 — |CE|%, wan a® — |SE|? =2a® —

— (aV/'3 — | SE|)?, oTKyaa HaxoauM, uto |SE| = ay3 , T. e.

3
|SE|:|SC|=1:3.

Hrak, nanbueiiliee NOCTPOEHHE MBI BHLINOJHHM B TaKOM MOPAAKE:

6) Touka E Takas, uro |SE|:|SC|=1:3,

7) [AE),

8) [KL]II[AE],

9) [LN].

JokaxeM, 4TO MJIOCKOCTb veThipexyroabHuka MKLN nepnenauky-
aspHa pe6py SC. He#crsurensro, [SA] L (ABC), 1.e.[SA] L [MK],
win [MK] _L [SA]. Kpome Toro, mo mnoctpoenmo [MK]_L [AC].
Toraa [MK]_L[LK] u [MK] L[SC). [Hanee [SC]_L[LK] wu
[SC] L[MK], 1. e.[SC]L (MKL). Takum o6pa3oMm, ceueHHe
MKLN ynosnerBopsieT YCJAOBHAM 3aJauH M, CJeJI0OBaTeNbHO, fB-
JIETCA HCKOMBIM.

SlcHO, YTO TaK KakK CeKyllasi MJIOCKOCTb NeprneHAHKY/AsSpHa 3a/1aH-
HO#t MpsIMOA K TIPOXOJAHT yepe3 3aJaHHYIO TOYKY, NpPHHaMJIEXKaUYI0
NOBEPXHOCTH MHPaMHUIBI, TO CeYeHHe NHPaMHILI, OMNpelesnsieMoe 3THMH
YCJIOBHSIMH, CYIIECTBYET, H NMPHTOM TOJBKO OJHO.

Hrak, noctpoenne n3obpaxkeHHs 3aKOHYEHO, U MOXKHO NepeHTH K
JaJbHeflUM STanaM pelleHHs.

O ano: SABC — nupamuaa, S — Bepuwnna, [SA]_L (ABC),
[AB] .L [BC], |ISA| = |AB| = | BC| = q, |AM| = | BM|,
(MKLN) — ceuenne nupamuan, (MKL) L (SC).

Hasitu: Sy

Pewenue UYro6e noacynTaTh HCKOMYIO NJOLIAfb, OMpelesHM
cHayana BHA ueThipexyrosbHHKa MKLN.

M3 npsamoyrosbhbx TpeyronbHiukoB ABP u SAB umeeMm coorser-
CTBEHHO:

MK=%|BP| | MN| = ;—|AD|.

Ho]BP|=|AD|=a22. Takum obpasoM, |MK|=|MN|=
aV?2

T
Tak kaxk [SA] L (ABC), o [AB] — npoekuust pe6pa SB Ha moc-
kocte ABC. Ho [AB] 1 [BC]. Torpa u [SB] L [BC).
H3 ASLN~ A SBC

[LN| _ 1SN|
|BC|  ISC|’
oTKyaa Haxoaum |LN| =2 46.
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Hs ACLKe> ACAE

ILK| _ 1CK| _
|AE| ~ |AC|

%, oTkyaa | LK| ==%|AE|.

Ho |AE|-|SC|=|SA|-|AC|, . e. |AE| = |SAL-14C| _aV?8

1SC| 3
a Toraa |LKI=“4/€.

Taxum ob6pasom, uernipexyroibiuk MKLN oGnanaer Toi#t ocoben-
HOCThbIO, uTO Y Hero | MK| = |MN|, |LK| = |LN|.

Hanee HeTpyaHo o6HapykuTb, 4T0 AMKL & AMNL u nostomy
Suxin = 2Samk,- Ho [MK] L[AC] u [MK]L[SA], T e
[MK] L [LK].

CreoBateabio, S, yyr =—;|MK| LK) =% V3,

16
a2y3
a sHauuT, Sy, = —18/—.

INepefineM Temepb K pacCMOTPEHHIO 3ajay BTOpOro BHIA.

[Ipumep 63. OcHoBaHHeM npAMOH NMpPH3MH, BLICOTA KOTOpPOH
paBHa 1 cM, CAyXHT poM6 CO CTOPOHAMH, PaBHLIMH 2 CM, H OCTPbIM
yraoM, paBubiM 30°. Uepe3 CTOPOHY OCHOBaHHSI NpOBEleHa CeKyllas
IJIOCKOCTh, YroJ MeX1y KOTOPOH M IJIOCKOCThIO OCHOBaHHsA paBeH 60°,
Haiizem nnowans ceuenus.

[Toctpoenune wu3o06paxenunsn Ilycrs ¢urypa
ABCDAB,C\D saBnsierca n3o6paxkeHHeM NaHHON mpu3Mul (puc. 72).
1o usobpaxcenne nonaHoe. Ero napamerpuueckoe uyucao p = 5 (nox-
CYHTalTe CaMOCTOATENBHO).

Tak kak noctpoenxe ceueHHs B 1aHHOM NpHMepe fIBJISETCH METPH-
yeckol 3anauedf, a p = 5, TO Heab3sdA, B3AB NPOH3BOJIBHO TOUYKH
M¢(DD,) u LE(CC,) (ecTecTBenHo, Takue, uto (ML)|[(A B)), yTBepKaarh,
yTO YeThipexyroibHUK A MLB — n3o6pakeHne 3araHHoro ceyenus. Oa-
Hako ecJH Obl HaM OBblJIO H3BecT-

HO TOJIOXKEHHe TOYKH M — TOUKH

Nepeceyenus CeKyued NJIOCKOCTH M L
c pe6pom DDy, T0 MBI 6e3 Tpyaa
noctpounu Obl H306pakeHue ce-
YeHHs. D, [

Ecau n3 toukn D onycTHTh
nepneuankynsp DK Ha peGpo
AB, TO B nO/MyYeHHOM NpsIMO-
yroqbHoM TpeyroibHuke ADK
6ynseM umeth |AD| =2 cMm,
IDK|= 1 cM n, crenoBarenbHo,
| AK| =V 3 cm. Takum o6pasom,
ana nocrpoennss [DK] L [AB]
TouKy Kcaenyer BhOpaThb TakuM Puc. 72
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o6pasoM, uTOGHl BbINOJHANOCH paBenctso |AK|: | AB| =V3:2.
310 mocTpoeHHe MOXKHO BBINOJHHTH, Hanpumep, Tak. [TocTpouThb
BCNIOMOTaTe/bHbIA NPSAMOYIOJbHLIA TPEeYroJbHHK € THNOTEHY30H, paB-

Holt | AB|, u KateToM, paBHHIM -2—|AB|. Toraa pnvHa BTOpOro Karera

GyzeT paBHa VT:T]ABI. A Tak Kak ,/2—3]AB| : |AB]=V'3:2, 10 |AK]

MOXHO TNpPHHATH paBHOH KaK pa3 JJHHe BTOpPOTro KaTeTa BCNOMOra-
TENIbHOTO TPeyroJibHHKa.

Hanee, Tak kak [DD,] L. (ABQC), To nns moboit Touku M € (DD,) ot-
pesok DK 6yzner cnyxntb npoekuHeii orpeaka MK Ha niockocts ABC,
T.e. £ MKD Oyner JaunefiHblM YIVIOM JABYTPaHHOrO Yrja mnpu
pebpe AB. o~

Ecau Touka M Takas, uto MKD = 60°, To B npsMOYroJibHOM
AMKD, rre |DK| = 1cMm, |MK| = 2 cM, | MD| = V'3 cm. Takum
o6pa3oM, NpH NMOCTPOEHHH TOYKH M HeoGXOAHMO YYHTHLIBATb paBeH-
ctBo |MD|:|DD,|=V3:1.

[NocTpoenne ToukH M MOXKHO BBLINOJMHHTD, Hanpumep, Tak. [TocTpoum
BCNIOMOTaTe/IbHbIA NPAMOYFO/IbHBIA TPeYTOJbHHK € KaTeToM, paBHbLIM
|DDy|, v runorenysoit, paBnoit 2 |DD,|. Toraa aausa BTOpOroO
Karera 6yzet pasua )/’ 3 |DD,|. Atakkak V'3 |DD,|: |DD,|=V3": 1,
T0 | MD| MOXHO NpHHATDL PaBHON AJIHHE BTOPOrO KareTa BCMOMOTra-
TEJIbHOTO TPEYroJIbHHKA.

INocTpouB Touky M, nposeaem (ML) || (AB), rae L € (CC,). Io-
cTpoenue npamoii AM nossojser Haiith Touky Q = (AM) N (ADy),
a mnocrpoedne npsmoit BL — touky P = (BL)(B,Cy). Yernipex-
yroavHuk AQPB sBnsieTcs n3o6paxeHHeM 3aJaHHOTO CEYEHHS.

ODano: ABCDAB,CiD, — npusma, ABCD — pom6, B/A\ﬂ =
PN
= 30:, | AB| = 2 cM, AQPB — ceuenue npusmul, ((AQP), (ABC)) =

Hadtu: Sypp.

Pewenwue. SfcHo, uto uernipexyronbHHk AQPB — napanne-
norpamMM. Tak kak [MK]_L[AB], 1o [NK] — BbiCOTa 3TOrO mapa.-
nenorpauma, rae N = (MK) ( (PQ). Takum o6pasoM, S,,,5 =
=|AB]| «- | NK|. Haiizem |NK]. _

B npsiMoyroastioM AMDK umeem: | MK| = 2cm, |MD|=}/ 3 cem.
Herpyauo nokasats, uro (DK) || (DsN), T. e.

|IMK| _ |MD)| 3
= , Wi ——=Y2
INK| | DD, ] | NK | 1
2y3
otkysa |NK|= -l;- M.
4V3
Takum ofpasom, S AQPB = "5 cm?,

UccnepoBanue Mbi onycCKaeM,
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[T pumep 64. B npasunsb-
HOH TpeyroJbHOH NMUpamuie npo-
BeJEHO ceyeHHe Yepe3 CpeIHIOn
AHHHIO OGOKOBOA TrpaHH, mnapaf-
JeabHylo GokoBoMy pebpy, H ue-
pe3 BeplUHHY NMHpPaMHAH, He Je-
kKauyio B 31oi rpand. Onpeje-
JHM YroJ HaKJOHa MJOCKOCTH
CeyeHHsl K MJIOCKOCTH OCHOBaHHS,
€CJIH H3BECTHO, YTO YroJ Mexa1y
GOKOBLIM  pe6poM  TMHpPaMHALI H
MJOCKOCTbIO €e OCHOBaHHA pa-
BEeH «.

MocTpoenue H306- Puc. 73
paxeHHus [lyctb uernipex-
yroabiik SABC c ero auaroHansiMu fBJAsieTcs  1306pakeHHeM
naHHOi mupamuabl (puc. 73). 310 u306paxenue mnoJHoe, p = 5.
IMoctpoum Touku K m E — cepenunsl pebep BC u SB, a 3arem
AAEK — n3obpaxeHne 3aJaHHOTO CeYeHHs] MHPaMUAN (3TH NOCTpoe-
HHA He NOBJeKJHu 3a co6oit pacxoia mapaMeTpoB).

IO ano: SABC — nupamupa,[SO]— ee Bricota, | AB| = | BC| =
= |AC|, |BK| = |CK]|, [EK]—cpennss aunus ASBC, AAEK —

P
ceyeHue nupamuas, SCO = a.

N

Hanatu ((AEK), (ABQ)).

Pewenue. Jag onpeneneHHs HCKOMOTO ABYFPaHHOro yria
He0OXOZHMO TOCTPOHTb €ro JHHeHHbIA yroan u Ha#ith ero. Tak kak
p = 5, TO HHKaKHe MeTpHYeCKHe NOCTPOEeHHs Ha MMelolleMcsl H306pa-
JEHHH YXKe HeJb3si BBHINOJHATH NpoH3BosabHO. Ham ke Heo6xoaumo
NOCTPOHTbL H306paXKeHHs ABYX NeprneHAHKYJAsipoB K pe6py ABYrpaHHOIO
yria. BrinonnuM HeoGxonumoe MNOCTpoeHHe cJjeayloliuM o6pa3oM.

[Tocrpoum [OB] u B nockoct SOB noctpoum [EF] || [SO]. Torxaa,
taK Kak [SO] L (ABC), to u [EF)_L (ABC), rt.e.[EF]_L[OB].
Tak kak [AK] — mennana  paBuoctopoHero AABC, 10
[BC] L[AK]. Ipoeenem (FL) || [BC), toraa (FL) L [AK]. Hakoseu,
nocrpoum [EL]. Takum o6pasom, [AK] L [FL] u [AK] L [EF]. Ho
toraa [AK) L [EL], T. e. LELF siBafeTcs JHHEHHbIM YIJIOM HCKO-

N
Moro asyrpaHuoro yria. Ilonoxum ELF = x. 3aMeTuB, YTO paccMmar-
pHBaeMasi 3aJaua sBJIfieTcs 3ajaueil Tuna M, BBelieM BCNIOMOTaTe/bHHIA
napamerp | AB| = a. INoacuuraem Tteneps | EF| u | FL|.
Tak xak [EK] — cpeansis nuuua ASBC, to |BE| = |SE|. Ho
no noctrpoeruio [EF] || [SO]. Cnenosarensno, [EF] — cpeansia JHHHA

ASOB, nostromy |EF| = —;-ISOI.
Hs npamoyronbHoro ASOC Haxoaum, uto | SO| = | CO| tga, rae
3 _
|Col =5|CD| =212,

3
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Wrak, |EF| =1 thga. Hanee 6es tpyna Haxoaum, yrto |FL|=

Lk =L
=—2-IBKI— 4a.

llill” Il =2¥3 tga wu, crenosatensuo, x =

Takum obpasom, tgx = 5

= arctg (2_13/_3 tg 0‘).

Hccnenosauue. Ilo cmuicny sanaun 0° <x <90°, T e.
2‘;3 tga >0, orkyna tga >0, u, cnenosarennho, 0° < a < 90°.
Ho no ycnoBuio @ — yros Mexxay GOKOBBIM peGpoM NMHUpaMHABI H IJIOC -
KOCTbIO €e OCHOBaHH#, T. €. yroJ ocTpblii. TakuMm 06pa3oM, H3 CHCTEMBI
HepaBeHcTB 0° < x < 90° [OMO/MHHMTENBHBLIX OTPaHHYEHHH Ha & He
noc/e10BaJo.

3ameuanne B paccmatpuBaemMoM npHMepe Ha mepBHt B3TJIAA MOXET mo-
Ka3aTbCA MOCTPOCHHE JHHEAHOro yraa HCKOMOIO ABYrPaHHOrO yraa uesecoobpasneit
BLINOJNIHHTL Tak (mpojenafite sto camoctroatenbho): 1) [OM] || [BC], 2) [SM],
3) P = [SM] N [AE], 4) (OP). HdeicTBHTENbHO, NPH TAKOM NMOCTPOeHHH /POM —
JHHeRHbN yron AByrpaHHOro yrya, o6pasobaHtoro maockocraMd AEK u ABC. Opua-

N
KO NONBLITKH onpefeantb POM npH TakoM ero NOCTPOCHHH HATAaJKHBAIOTCA HAa 3HaA-

QHTeIbHBE TPYAHOCTH.

C Heo6XOZMMOCTBIO TMOCTPOGHHS CEUYEeHHA TPUXONAMTCA HHOTAA
CTaJIKHBaTbCA M MpPH peLIeHHH TaKHX 3aJay, B YCJAOBHAX KOTOPBIX
0 CeyeHHH Jaxke He ynomHHaercs (cM. mpumep 51, c. 82). B nekorophix
clyyasix NOCTPOeHHe ceYeHHsl B MPHHLHNE He ABJAsAETCS HeO6XOAHMLIM,
OJHAKO C €ro NMOMOMIbIO pelueHHe 3alayH MOXeT ObiThb YNPOLIEHO.

IIpumep 65. Onso pe6po TpeyrojbHOH NHpPaMiAbl PaBHO
a, a Kaxkaoe U3 ocTanbHuIX paBHO b. HaiineM o6veM nupaMuipl.

Pemenue. He ocranaBnuBasch Ha NOCTPOEHHH H306parKeHUs
(puc. 74) n Apyrux sranax pelleHHs, OTMETHM, 4TO €CJH pellaTbh ITOT

npumep, Hcnosab3ya  ¢Gopmyay

V= %Sw, « H, T0 npu Haxox-

neuun H npuzercs npozenath
JIOBOJIBHO ~ CJIOXKHbIE  BBIKJIAJKH.
Mbl nojineM no Apyromy nyTH.
[Toctpoum ceuenne nupamuabl
MJIOCKOCTBIO, NpPOXOASileH yepe3
pe6po AB nepnenaukyJaspHO
pe6py SC. Ilpunumas |AB| =
= @, MOJYYHM:

1
V= _3'SAABM : ISM | +

1
+ ‘3"SAAB.\1 ’ I M l =
1

b
Puc, 74 - E-SAABM H15C)= 3 Sasm-
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(3ameTHM, YTO MOCTPOEHHE CeYeHHS B JAHHOM CJydae sBJIseTCs
No3HUHOHHOI 3anayell, Tak Kak ASAC u ASBC paBHOCTOPOHHME, T. €.
Meauansl AM u BM siBasiorca u306paKeHHsAMH MNEPNEHAHKY/APOB K
pe6py SC, nostomy u AABM saBasercs u3o6pakeHHeM CeUeHHs, nep-
NeHAHKYJAsipHOro K pebpy SC)

Tak Kak SMBM=E |AB|« |MD|, rme [MD] — Mexnana
paBHoGeapenHoro AABM, B xotopom |AM| = |BM| = “/3 TO

1 3b® a® _ a N am—
Sasan =40 )/ & — 5= VT

CnejoBatenbHo, V = %VSb“ — a2,

HccaenoBanie B 3ToM mpiMepe Mbl ofyCKaeM (npoje/aiite ero ca-
MOCTOATE/bHO).

3apaun Ans CaMOCTOSITENbHOTrO pelleHHsA

177. B ky6e ABCDAB,C,D,, pebpo KOTOpOro paBHO 4, TOYKa
K — cepeanna pe6pa D,Cy. Haittu paccroanus or touek Ay, A, C,
A0 MJIOCKOCTH, npoxoasiei yepe3 Touku B, K u D,

178. Uepes aunaronanb HHXKHEro OoCHOBaHHMS Ky6a, pe6po KOTOpOro
PaBHO 4, H CePeJ\HY OJHO# U3 CTOPOH BePXHEro OCHOBaHHA MpOBeJeHa
cekywas mnaockoctb. HaHTH pacctosiuHe oT uewTpa kyb6a A0 3TOH
JIOCKOCTH.

179. B npaBH/bHOA YeTHIPEXYroJbHOH NHPAMHAEe MPOBECTH MJOC-
KOCTb Yepe3 AHaroHaJb OCHOBaHHS NapaJjfeibHo GOKOBOMY pebpy.
Ha#th naowaae nosyyeHHOro ceyeHusi, eCiM CTOPOHbl OCHOBAHHA H
6oxoBbie pe6pa paBHbl COOTBETCTBEHHO a H b.

180. Kaxnoe n3 peGep npaBHIbHOH YeTbIpeXyrobHOH MHPaMHALI
paBHO a. TlocTpouTb CeyeHHe NMHPaMHAbLI MJOCKOCTBIO, NPOXOASLLE#
yepe3 CepeAHHbI IBYX CMEXXHbIX CTOPOH OCHOBAHHA M CepeiHHy BBICOTHI.
Hafith nJowanb 3Toro ceuyeHus.

181. B npaBuabHO# 1IeCTHYroNbHOH npu3me GOKOBblE IPaHH —
KBaApaTbl, CTOPOHbl KOTOPLIX paBHbl a. [locTpouTh ceyeHue NPHU3MBL
NJIOCKOCTBIO, NPOXO/siIeH Yepe3 CTOPOHY HHXKHETr0 OCHOBAHHSA H MPOTH-
BOJIeXKALLYIO €l CTOPOHY BepXHero ocHoBaHus. HaiTh niowmanb 3sroro
ceyeHus.

182. B npsMoM napannenenuneje oCTPuIH YroJl OCHOBAaHHA PaBeH .
Ceuenne napansiesenunena, MpoBejeHHOe Yepe3 CTOPOHY OCHOBAHHS,
JJIHHAa KOTOPOH paBHAa a, ¥ NPOTHBOIOJNOXHOE ei pe6po, HMeeT mJo-
wanb S ¥ 06pa3yer ¢ MJIOCKOCTBIO OCHOBAaHMA yroJ, pasublil 90° — .
Halitn pnuny apyroit CTOPOHbI OCHOBaHHS.

183. Beicota npaBHabHOH TpeyroJibHOH mpH3Mbl paBHa H. UYepes
OZIHO W3 peGep OCHOBaHHSI H NPOTHBOMOJIOXKHYIO €MY BEpILHHY APYroro
OCHOBAHHA INpoBeAeHa IocKocTb. HaillTH njowanb TpeyroJibHHKa,

109



NOJIYYEHHOTO B CEYEHHH, €C]H ero yroJ NpH YyKasaHHoft BepluiHe
NpU3Mbl paBeH 2.
184. B ocHoBaHHM MUpaMHAbI, LJIMHA KaxIoro W3 GOKOBHIX pebep

KoTOpo#l paBHa a)/ 3, nexur npamoyroasiuk ABCD co cToponam,
paBHBIMH a H 2a. [TocTpouTb ceyeHHe NMHPAMHABI IJIOCKOCTBIO, MPOXO-
Asuiei yepe3 auaronanb BD ocHoBaHus napaJsenbHo GoKoBoMy peb-
py SA. Haiitu nnowaab ceuenus.

185 (7). Huxnee ocnoBanue npusmbel — pom6 ABCD, yroa npu
Bepuinde A Kortoporo pasen 60°. Bepuuna BepxHero ocHoBaHus Aj
paBHoylaneHa ot BepwinH A, B, D, pebpo |AA,| =1 u obpasyer
C MJOCKOCTbIO OCHOBaHHSA YroJ, paBHbli &. [TocTpouTh ceueHHe MPH3MbL
NJIOCKOCTbIO, Npoxoasiuleit yepe3 auaroHanb A,C napaninenpHo AHa-
ronanu BD. Haiith naowaab ceyenus.

186. OcHoBanlieM nupaMuibl ABAsieTCs paBHOOeApeHHbIH Tpeyrosb-
HHK C GOKOBOH CTOpOHOH, paBHOIl a. YTros npH OCHOBaHHH TpeyroJb-
HHKa paBeH o, a Kaxjaoe 60KoBoe pe6po HAKJIOHEHO K MJOCKOCTH OC-
HOBaHHA NOA yraoM, pasBHbiM 3. TlocTpouTth ceueHe MHpaMHABL MJOC-
KOCTbIO, MPOXOAslleH yepe3 BLICOTY MHPAMHIbl H BepLWHHY OJHOIO H3
yrjoB, paBHoro . Halith niomaab ceueHus.

187. B npaBu/bHOM TeTpasape NpoBeleHbl ABa CEYEHHs, Kaxloe
M3 KOTOPHIX MNapajjenbHo pe6paM AB u SC. [laowanp yactu rpanu
SAC, 3aKNOUYEHHOH MEXIY CeKYILHMH MJIOCKOCTAMH, Ha S cM? GoJsblie
nJollaAK YacTu rpaHd SAB, 3akaioueHHOH MeXAy 3THMH MJIOCKOCTA-
mu. Ha ckonbko naoians oaHoro ceuenust GoJiblue MUIOWIaAH APYroro?

188. Ilsowank ocHOBaHHA NMPAMOYroJIbHOTO MapaJJenenunesa pas-
Ha S. Uepe3 Bepinny A Bepxuero ocHoBanusi A,B,C,D, nposeaeHa
NJIOCKOCTb, KOTOpas nepecekaer 6okosble pe6pa BBy, CCy u DD, co-
OTBETCTBEHHO B TOuKax B,, C, u D,. Haiitu 06beM To# yactu napanne-
Jienuaa, KoTopas pacriosioKeHa MNOJ CeKyuieil NJIOCKOCTbIo, eCJH H3-
BecTHO, uto |CC,] = ¢, a BblcoTa napaJJjiesenunera paBHa /.

189. OcHoBanueM nupamuabl SABCD ssnsierca pom6 ABCD, vy
kotoporo |AC| = a, |BD| = b. BokoBoe pe6po SA, anuHa KOTOPOro
paBHa ¢, TNMCPNEHAHKYJAAPHO TJOCKOCTH OcHOBaiHs. Uepe3 Touky A
u cepeauny pe6pa SC npoBecTH NMJIOCKOCTb, Napa/ie/bHyl0 JHArOHAIH
BD. Haiitu nsnowajnb noJiy4eHHOro CeyeHusl.

190. CropoHa OCHOBAaHHS MPAaBHJbHOH YeThHIPeXYroJIbHOH NHpaMH-
Rbl paBHa a. Uepe3 CTOPOHY OCHOBAHHSA H CePeHHY CKpPELlHBaIOLErocs
¢ HeH 6oKoBoro pebpa nposeneHo ceyenne. Haiitu paccrosuue ot naoc-
KOCTH CeYeHlis 0 BepLUMHBI MHPaMUABl, €CJIH €e BhiCOTa paBHa H.

191. B npaBuabHOli TpeyrosbHOi npu3Me yepe3 CTOPOHY OCHOBa-
HHA 1IpoBelleHa IL1OCKOCTb, o6pa3syioliaf € IJIOCKOCTbIO OCHOBAHHs
yroJi, paBublit o. Halitn niowaiab noJiyyHBLIErocsi TPeyroJibHOIO
CeYeHHs, eCJH H3BECTHO, YTO CTOPOHA OCHOBAHHA paBHa 4.

192 (10). ¥Yron Mexay GOKOBOH TrpaHblo NpPaBHABHOH YeThipex-
yroJIbHOH NHUpaMHABL I NJIOCKOCTHIO ee OCHOBaHHA paBeH a. Anodema
GokoBo#i rpaHH paBHa a. Uepe3 oaHY H3 CTOPOH OCHOBaHUS NPOBEJIEHO
CeyeHHe nupamuabl, obpa3yloulee C NJAOCKOCTbIO OCHOBAHUA YroJ, paB-
Hbiil f. Haiity naowans storo ceuenus.
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193 (1). CTropona OCHOBaHHSl TpPaBHIbHOM HYeTHLIPEXYroJIbHOH IH-
paMuaibl paBHa a. Yros Mexay GOKOBLIM peGpOM H BLICOTOH MHPaMHAbI
paBen 30°. ITocTpouTh ceyeHHe MHPaMHALI MJIOCKOCTBIO, MPOXOAALLEH
yepes BepILUMHY OCHOBAaHHA TNEPNEHAHKYJAPHO NPOTHBOMOJOXKHOMY
pe6py. Haiitn nsouwanb ceyenusa.

194 (2). OcHoBanne npusambt — kBaapat ABCD, BepiuuHb KOTOPO-
ro HaXONATCA Ha OJHHAKOBOM PacCTOSIHHH OT BepUIMHBI A; BepXHero
ocHoBanus, | AAs| = a, yroa mexay 6oxoBbiM pe6poM AA, u naocko-
cTbio ocHoBaHHA paBeH 60°. [TocTpoHThb ceyenne MPH3MBI MIOCKOCTHIO,
nepneHAHKyaspHoit pe6py AA; u npoxoasueii uepes Bepuwwuny C.
Haiith nnowaznb ceveHus.

195. B npaBHJbHO#H TPeyrolbHOR MNHpaMHIe CTOPOHA OCHOBAHHSA
paBHa a. Yroa MexAly CMeXHbLIMH GOKOBbIMHM peGpamu pasen 2a. [lo-
CTPOMTb CeyeHHe NMHPAaMHIBI MJIOCKOCTbIO, MPOXOAsLIei Yepe3 OAHY H3
CTOPOH OCHOBAHHA NepIeHANKYJSPHO TPOTHBOJEXKAlEMY GOKOBOMY
pe6py. Halitn niowanb cedenus.

196 (11). B npaBuabHOH TpeyroJbHOH nHpamuie uvepe3 pe6po
OCHOBAHHA, JVIHHA KOTOPOrO paBHA @, MPOBEJEHO CeYeHHe, MepreHIU-
KyJsipHOe IIPOTHBOMNOJIOXKHOMY GoKoBoMY pebpy. Haiith nnowmaap no-
BEPXHOCTH MHPAMHAbI, €CJH CEeKyllas MNJOCKOCTb AeJHT 60KoBoe pel-
PO B OTHOLIGHHH m : n.

197 (12). B tpeyroabhoit nupamuie SABC pe6po SA nepnenauky-
aspro naockoetn ABC, |AC| = |BC| =a, |AS| =|AB|=al/2.
Yepes cepenuny pe6pa AC npoBenena IJIOCKOCTb, NepneHAUKYIspHas
pe6py SB. Haiitu paccrosinue ot BepuiHbl A 0 3TOH MJIOCKOCTH.

198 (5). B ky6e ABCDAB,C,D, nocTpoutb ceueHue, npoxoasiiee
yepes TOUKy B, Touky M — cepeauny pebpa CCy — u Touky K —
cepeanny pe6pa AD. Hafith aByrpanHbifi yron mexiay NJIOCKOCTbIO
ceuenus u maockocteio ABCD.

199 (4). TlocTpouth ceueHHe NPAMOYTOJBHOTO NapaJJenennneia
ABCDAB{C\D naocKocTblo, npoxoasiueii yepes Beplunny A, cepe-
auny pe6pa CD wu uentpoun rpanu BCCB,. Haiitn aByrpanubiit
Yyrol MeXAy IVIOCKOCTBbIO cedeHus u Miaockocteio ABCD, ecan
|AB]: |AD]|: |AA{| =2:3:4.

200 (3). IlocTpoutp ceyeHiie NpaBHAbHOI TPeYroJbHOH NPH3MBI
ABCA B,C, nnockocTblo, npoxoasnuleii yepe3 Bepwnny A, Toyky K —
cepenuHy pe6pa BBy — u Touky M pe6pa CCy, ecan |CM|:|CM|=1:2
u |AB|: | BBy| = 1 : 3. Haiitu 1ByrpanHblii yron Mexay mI0CKOCTbIO
ceyenus M miockocteio ABC.

201 (8). IlocTpouTh ceyeHHe NpPAaBHIbHONH UYeTHIPEXYTONBHON TMH-
pamuanl SABCD (S — BepwiHHa) NJIOCKOCTbIO, NpPOXOAsllell yepes
BepwnHy A, TOouKy P — cepeauny BbicoThl SO — u Touky K peGpa
SD, ecau |SK|: |KD|=2:1 u|SB| = |SD| = | BD|. Hafitu ay-
TPaHHBI YroJl MeXJAy MJIOCKOCTHIO CeYeHHs] H IJIOCKOCThIO OCHOBAHHS.

202 (9). Yron mex1y GOKOBhIM peGpOM M INIOCKOCTBIO OCHOBAHHA
npaBHJbHO#M TpeyroabHo# nupamuasl SABC (S — BepiunHa) pasen o.
[NocTpoutb ceueHue 3T0M MHpaMuIbl MJOCKOCTbIO, Npoxoifileli yepes
Touky A, TouKy P — cepeanny BbicoTel SO — u Touky K anogemst SD
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rpaun SAC, ecan |SK|:|KD| = 1:2. Haiitu aByrpauusii yroa
MEX1Y IJIOCKOCTBIO CEYeHHs] M TJIOCKOCTbIO OCHOBAaHHSI TNHpPaMHAbI.

203. I1paBu/bHas YeTbIpeXyrosbHas NpH3Ma nepeceyeHa NJIOCKOCTbIO
TakK, YTO B CEYEHHH NOJNYYHJ/ICS poMO, OCTPLIH yroJ KOTOpPOro paBeH 2a.
Haiith aByrpaHHblii yron Mexay cekylled MJOCKOCTBIO H IVIOCKOCTbIO
OCHOBAHHSA TMPH3MBI.

204 (6). OcHoBanHeM MNUpPaMHABl sBJseTCS paBHOGEADEHHBIN Tpe-
YTOJIbHHK, YTOJl MeXJy KOHI'DY3HTHHIMH CTOPOHAMH KOTOPOTO paBeH o.
Kaxnoe 60xoBoe pe6po HaK/MOHEHO K MJIOCKOCTH OCHOBaHHS IOA YIJIOM,
BeJHYHHA KoToporo pasHa fi. B 3Toit mupamuiae npoBefeHa cekylias
NJIOCKOCTb, MPOX0AfAllas Yepes BbICOTY NHPAMHALI M BEPILHHY YIJia, Be-
JMYHHA KOTOpOTo paBHa ¢. HaHTH OTHOILEHHe NUIOIIAAH MOJYYEHHOTO
CeYyeHHsi K TJIOLAAH OCHOBAHHS NHPaMHJbI.

205. OcHoBaHIeM HaKJIOHHOTO MNapaJJjesenineaa sB/seTrcs poMo

N

ABCD, y xotoporo BAD = 60°. Kaxnoe GokoBoe pe6po mapasie-
Jenunena o6pasyer ¢ MJOCKOCTbIO OCHOBaHHA yroJ, paBHuit 60°, a
nnockocth AA(C,C nepneHAHKYJsipHA NJOCKOCTH OCHOBaHus. Haiity
OTHOLIeHHe Mowaau ceuenus BBDD k naowanu cevenns AA,C,C.

206. B ocHOBaHHH MpsMOro napaJjiyiesiennunea JexHT napaJjJeno-
rpamm, oTHolleHHe CTOpoH KoTtoporo | AB|: |BC| = 1:2, a yroa npu
BepiuHe B paeen 120°. Uepes Touky D ¥ NpOTHBONOJOXKHYIO BEpPLIHHY
BEDXHEro OCHOBaHHS NPOBECTH CEKYUlyl0 MJIOCKOCTb, MNapajesbHYIo
nuaronanu AC. Haiiru yroa, o6pa3yemsiit 3T0i NJI0OCKOCTBIO € MJIOCKOC-
ThIO OCHOBaHH$, €CJH OTHOIUEHHE IJIHHBI BLICOTHI MapaJJelienunena K

JVIHHE MeHbllel CTOPOHBI OCHOBaHMA pasHo /3 : 1.

207. B ocHOBaHHHM TNHpaMHAbl JeXUT npsiMoyronbHuK ABCD, a
BbICOTA NMHPaMUABI IPOEKTHpYeTCA B BepluHHY B ocHoBaHHfA. IJIHHBL
CTOPOH NPAMOYTOJIbHHKA H BbICOTA MHPAMH/JbI OTHOCATCSA, KaK 2 : 3 : 5.
Uepe3 auaroHans BD npoBecTH NJIOCKOCTb, NapasJiebHYIO OIHOMY
n3 pebep nHpaMHAbl, He MNepecekalowux AxaroHanb BD. Haiitu yroa
HaK/JOHA ceKyuell MJIOCKOCTH K IIIOCKOCTH OCHOBaHHS NHPaMHAbI.

208. IlpaBusbHas TpeyroJbHas nHpamHia nepeceyeHa MIOCKOCTLIO,
npoxoasnuleil yepe3 BeplLIHY OCHOBaHHMA M cepeiHHbl ABYX GOKOBBIX
peGep. Haiith oTHoweHnHe nJomaan 60KOBOH NOBEPXHOCTH MHPAMHAbI
K TJIOLlaAH OCHOBAHHs, €cJH H3BECTHO, YTO CeKyllas IJIOCKOCTb mep-
NeHAUKYNAPHA K 0/10# M3 GOKOBbIX rpaHeil.

209. B npaBunbHOH 4eThpeXyroJqbHO# NpH3MEe TpPOBEIEeHH! JBa
napaJjjenbHbLIX APYr APYry CeYeHHs: ONHO TNPOXOAHT Yepe3 CeperHHbI
JABYX CMEXKHbIX CTOPOH OCHOBAHHS H CEPEeAIMHY OCH CHMMETPHH NPH3MBI,
apyroe neaut ocb B oTHoweHuH 1 :3. Hailith oTHOweHHe nuowa/iu
NepBOro Ce4YeHHsa K INIOILaAH BTOPOTO.

§ 13. IosepxnocTH
ITpumep 66. B ocnHoBanuu npsamofi npusmet ABCA,B,C; ne-

XHT TPeyroJbHhK, y Kotoporo | AB| = |AC| 1 A/B\C = a. Hssect-
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HO TaKxe, 4YTo TouyKa D sBjaser- 8,

TN
csi cepenHoit pebpa AA,, DCA= 4,
=fp u |CD] = b. Haiizem no-
maib  GOKOBOH  MOBEPXHOCTH
NPH3MBIL.
[ToctTpoenue H306-

paxeunus Ilyctb d¢urypa
ABCA,B Cy (puc. 75) saBas-
ercs n306pa>xeuneM AaHHOH MpH3-
Mbl. JTO H306pakeHHe MOJHOE.
Ero napamerpuueckoe uuco (noa-
CyYHTaiiTe CaMOCTOsITeNbHO) p = 5.
[TocTpouM Ha 3TOM H306pakeHUH
Touky D — cepenuny  pebpa
AA,; — n Gynem cuutarp |CD| =
=b (HOBBIX NapameTpoB NpH ITOM Duc. 75
He pacxonyem).

Pewewnue. $cuo, yTo 3Ta 3anaya oTHocuTcs K THny F. Pe-
IIHM ee npsMeIM cueToM. Tak kak ABCA,B,C, — npsMas npH3Ma,
TO

S¢ox = P+ H,tne P =2|AC| +|BC|, a H = |AA,).
Tak kak AACD npsamoyroabuwiit, T0 |AC| = bcosp, |AD|=
= bsinf, u notomy |AA,| = 2bsinf.
IMoctpoum [AE] — menuany AABC, [AE] L [BC]. M3 npsamo-

yronbHoro AACE naxopuM: |CE|=|AC|cosa =bcosfcosa, T. e.
| BC| = 2bcos acos f.

Takum o6pa3som,

Seoxk = (2bcosP 4 2bcosacosP) - 2bsinf =
= 4b%cosP (1 +cosa) sinp = 4b”sin2ﬁcos”%.

HccnenoBanune. Tak Kak no cMeicay 3a1aun 0 < B <’-;—

n o
Ho <a < - 10 HalifeHHoe 3HAueHKe Seox YAOBJIETBOPSET HepaBeH-
ctBY Seoxk > 0.
Wrak, Seo = 4 b%sin2p cos® %.

[Tpumep 67. OcnoBanue mnHUpaMuabl — PaBHOCTOPOHHHUA Tpe-
YIOJbHHUK CO CTOPOHOH, paBHOH a. OaHa u3 GOKOBLIX rpaHeil, Kotopas
nepneHAMKYJspHa [JIOCKOCTH OCHOBaHHfA, TaKXKe S$BJIf€TCH paBHO-
CTOPOHHHM TpeyroJibHHKOM. HafizeM naowmans 60K0BO# NMOBEPXHOCTH
TIHpaMHBI.

[Toctpoenue u3sob6paxeHusd [lycTb yeTHpexyrob-
HuKk SABC ¢ ero nnaroHa/fsMH ABASeTCA H300paxKeHHeM NaHNO# NH-
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pamuabl (puc. 76). dto usobpaxe-
HHe TmoJiHoe, p = 5.

I auno: SABC — nupamuna,
S — Bepunna, |AB| = |BC| =
= |AC| = |SB| = |SC| =g,
(SBC) L. (ABQC).

Haitn  Sex — maowmans

4 OOKOBOIT NMOBEPXHOCTH.
Pemenue. Sy, =S,55+

-+ SASAC +S ASBC* Ho A SABX™

o A SAC (no TpeM CTOpOHaM),
T. €.

Sﬁon = 2SASAB + SASBC'
1
asaB= 3 |AB| X

X |SK|, To Haiigem cHavana |SK|— aauny BeicoTel A SAB.
[MocTpoenue neprneHiHKyAsipa K AaHHOM NPsMOi fBJsEeTCS, Kak H3-
BeCTHO, B OOlEM CJyuyae MeTPHYECKHM rnocTpoeHieM. B paccmarpuBa-
€MOM NpHMepe 3TO NMOCTPOeHHe TpeGyeTcs BBIMOMHMTL HAa MeTPHUECKH
onpeiesieHHOM H300paKeHHH.

Moctpoum BoicoTy SK caenyromum o6pasoM:

1) [SD] — meaunana ASBC,

2) [CM] — meanana AABC,

3) [DK] | [CM],

4) (SK].

Tak kak [SD] — menuana paBHOCTOPOHHETO Tpeyro/bHHKa, TO
[(SD] L [BC]. Ho (SBC) L. (ABC). Torna [SD]_L (ABC), u, cne-
nosaresibHo, [DK] — npoekuns orpeska SK na naockocts ABC.
Ho [DK]||[CM], a [CM] — mennana paBsoctoponnero AABC, T. e.
[CM] L[AB].

Mostomy [DK]_L[AB], u, Takum o6pasoM, [SK]_L [AB].

M3 npsaMoyronbHoro A SDK umeem:

Puc. 76

Tak Kak S

|SK| = V[SDF + DK, rae |SD|=“‘2/3—,

|DK| =5 |cM|=2V3,

HUtak, |SK |—_-"‘£' . onyuaem:

S a‘-’VI—SHS a2 V3

ASABT T g ASBC T T 4

NO3TOMY Seox = -(% (VI5-+173).

114



HccnepoBsaHue. AcHo,
yTo Mo cMbicay 3ajaunt |SK| >
|SD| u noatoMy Seox > 3Sasac,

I e. 3:-(1/1—5+V3‘)>302V§.

4
Kak HetpyaHo y6eautbcs, 3T0 He-
PaBEHCTBO MCTHHHO.
Hrak,

Sooe = = (V5 +VF).

[Tpumep 68. B ocHoBa-
HUH NHpPaMHIbl JIEXHT paBHOGe]- Puc. 77
peHHasi Tpaneuus, napajnejbHble
CTOPOHBI KOTOpO# paBHbl a U b (@ > b). Kaxnaa GokoBas rpanb Ha-
KJIOHEHa K TJIOCKOCTH OCHOBaHHS MOJA YIJoM, paBHbiM a. Haiinem nJo-
1a/lb NOBEPXHOCTH NHPaMHALL.

[ToctTpoenue uaob6paxeHnus. [lycrs ¢purypa SABCD
(puc. 77) aBasiercs n306paxkeHHeM laHHOH MHPaMHAbl. DTo H300paxeHHe
nonnoe. HaiineM ero napamerpuyeckoe uHcJ0. UYeTbipexyroJbHHK
ABCD — un3obpaxenue 3ajaHHOH paBHOGeipeHHOM TpaneuuH (aBa
napamerpa), [SO] — n3obpaxenne nepneHaukynsapa kK njaockocts ABC
(nBa napamerpa). Cuurasa £ AB, £ BC, £ CD u £ AD u3o6paxenusi-
MH JBYTPaHHbIX YIJIOB, HMEPILIHX B OPHT'HHaJe BelHUYHHY, PaBHYIO €,
MBI pacXojyeM ellie OAHH MapaMeTp.

HeficTButesibHO, NocTpouM Touky M — cepeanny orpeska AD u
Touky N — cepenuny orpeska BC. Ilyctb nanee touka F — cepeauHa
orpeska CD. Bo3bMeM Ha oTpeske CF npous3Bo/IbHYIO, HO OTJHYHYIO
or Touek C u F touky L u 6GyzeM cuurare, yto | DL| = |DM]|. 3ro po-
nylleHHe BJaeyeT 3a cofofi pacxos oaHoro napamerpa. fIcHo, 4to Toraa
TpeyronbHUKH OMD u OLD sBasiorca H3006paXK€HHSIMH KOHTPY3HT-
HbIX TPeYroJibHHKOB. A Tak Kak [OM] — u3obpakenne oTpe3kKa, nep-
NEeHAHKYJASPHOTO OCHOB2HHIO Tpaneuuu, To [OL] — usobpaxenue or-
pe3ka, NeprneHAHKYJspHOro K OGOKOBOH CTOpOHEe TpaneuuH, NpHYeM
[OM] u [OL] — m3o6pakeHHst KOHT'PY3HTHBIX MeXA1y co6oit oTpes-
koB. Toraa [SM] u [SL] — usob6paxkeHHs OTPe3KOB, NepreHAHKYASp-
HBIX COOTBETCTBEHHO OCHOBaHHIO TpaneuuH M ee GOKOBOH CTOpOHe,
T. e. ASMO n ASLO — n3o6paxenusi NpsMOYrosibHbIX TpeyroJib-
HUKOB, a ZSMO u £ SLO — u3obpaxenus JHHeHHbIX YIJIOB ABYrpaH-
HblX yrioB AD u CD, B opuruHane MMmeolitXx BeJluHHy o. Takum
obpasoM, cuutas, uto [DM] u (DL] — u3obpaxkeHHst KOHTPY3IHTHBIX
OTpPe3KOB, Mbl BMecTe ¢ TeM noayuaem, yto LAD u £ CD— un3obpaxe-
HHS KOHTPY3HTHbIX ABYrpaHHbiX yraos. [1poBoas 3atem (LK) || (AD),
Mbl noayyum Touky K € [AB], npuuem [AK] — u3obpaxeHne oTpes-
Ka, KOHTPY3HTHOro B opuruxane otpesky AM, r.e. £ SKO — u3o-
6pa)keHHe JIHHEAHOrO yrja ABYTPAHHOTO YIJla, HMEIOWEero B OPHTH-
HaJie BeqM4YHHY a. Jlasee HeTpyaHO o6Hapyxutb, uto H £ SNO sasasn-
eTcs H306paXkeHHeM JIHHEMHOro Yyr/a, HMEIOWEero B OpHIHHa/Me BeJH-
YHHY O.
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Takum o6pa3oM, Ha H306pakeHHe NaHHON MHPAMHABI H3PacXojo-
BaHO MNATb NapaMmeTpoB.
HDauno: SABCD — nupamupa, S — pepuuna, ABCD — tpa-
2N\
neunss, |AB| = |CD|, |AD| =a, |BC|=1b,a>b, AB=BC =
2\
=(CD = AD = w.

Ha#dtu: S — niowanb nojsHOH NMOBEPXHOCTH MHPaMHIbL.
Pewenune. Haiinem S npsambiM cuetoM: S = Seox  + Sascp.
M3  KOHTpY3HTHOCTH NpAMOYroJibHeIX TpeyroabuukoB SMO, SLO,
SNO u SKO cnenyer, uro |SM| = |SL| = |SN| = | SK].

Torna

Soox = 3 (| AD| +|CD| + | BC| + |AB))- | SM| =
=—;(a+b+2|CD|)-[SM|.

Ho |DL\=|DM|=-g—, H |CL|=|CN,__.§, T. e ,(;D|=a;rb.
IMoctpoum [CP] || [MN]. Toraa [CP] L [AD]. U3 npamoyronbuo-

ro A CDP, rre |CD| = ";“’, a |[DP| = “;”, Ha XOLHM:

o=y (R[5 - v

Caenopatensho, |OM| = —; V ab.

Hs npamoyrosipHoro A SOM nmeem:
|SM l — |OM | — Vab

cos a Jcosa

Takum oGpasom,

Sm=—;-(a+b+(a+b)) Vab _ (a+b)Vab,

2cosa 2cosa

Janee,
Sascp = ';‘ (a+8)V ab.
Hrak,

— o

ab 2 =
s_fa+nVa (a+bVab (a+b) Vabcost —
Zeosa 2 cosa ’

Hccanenosanue. IocMuicnysanauu |AD|> |CD| > | BC|,
H No3TOMYy

Sasap > Sasco > Sassac.
Ho torna Sex > 4Sassc, M, TakuM 06pa3oM, 10 CMbICAY

3afauu S > 48,55, + Sapep T- €

(a 4 b) YV ab cos? %—

>q.1p Vb @rbVab g

CcOos & 2 2cosa 2
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Hoa > b >0 u, kxak nerko 3a- /

Metuth, 0° < a < 90°, mostomy A
HepaBeHcTBO (68.1) BhinonHsercs @
(ybenutecb B 3TOM CaMocTos-
TEJIbHO).

ChnenosaTesbHO,

(a + b) V ab cos? %‘ .
S = (3 p 8
COos & C D
Mpumep 69. TIlpasuas- |y,

HEIl TPeyroJbHHK, CTOPOHAa KOTO-
poro paBHa @, BpallaeTcsi BOKpYT Puc. 78
BHELLHeHA OCH, MapaJJieIbHOH ero

BbICOTE H YNAJeHHOH OT Hee Ha paccTosiHHe, paBHOe —;'-a. Hafizem

MJIOIaAb NMOBEPXHOCTH TMOJYYEHHOTO TeJa BpalleHHS.

[loctpoenune wus3obpaxenus  fcwo, uro TaK
KakK ochb BpallleHus [, mapajjesbHa BBICOTE TPEYroJbHHKA, TO OHA Na-
paJjJiesbHa U NJIOCKOCTH TPeYroJIbHHKA H N03TOMY B CEYEHHH 3aAaHHOIo
TeJ1a BpallleHHs MJOCKOCThIO 7y, NpoXoasiueit yepes I, Oyzer ¢urypa @,,
COCTOfIllafi M3 MNapbl NpPaBHJIbHBIX TPeYroJbHHKOB, CHMMETPHYHBIX
OTHOCHTENbHO [o.

Takum oGpa3om, B pacCMaTpHBaeMOM MpHMepe Mbl MOXKEM OTpaHH-
YUTHCA H300pakeHHeM NIJVIOCKOH ¢HIyphl, BMecTo Toro uyTobnl H306pa-
XKaTb JI0OBOJIbHO CJIOXKHOE Tes1o Bpaulenus. M uMenHo Moxno mnocrpo-
HTb H3o0paxkenue Gurypu @, (C TOYHOCTBIO A0 NMOXOGHUSA).

Bnpouem naas pelieHus 3ajayd MOXHO OTPAHHUHTBCA H306paxe-
HHeM ocH [o ¥ TOJNILKO OAHOTO H3 TPEyroJIbHHKOB, MOJIyYyaeMhHIX B ce-
YeHHH 3alaHHOTO Te/a BPAllleHHs IJIOCKOCThIO T, (pHC. 78).

Hdauno: AABC — npasuabhnil, |AB| = a, [AD] — BucoTa

AABC, 1| (AD), [DP1L1I, P ¢l |DP|=3;“.

Ha#iTu: Sz, —Maomais MOBEPXHOCTH Tela  BpallleHHs.,

Pewewn ne. OOo3nayuM nsolaju nosepxHoctei, obpa3oBaH-
HbiX Bpaienuem otpe3koB AB, AC u BC BOKpyrT ocH [, COOTBETCTBEHHO

S["ﬂ’ Stac; ¥ Siac)r Toraa Spapey = Stam + Siacyt Siaq -
MeeM:

S[AB] = ﬂ(lBPI + lAQI) * |AB|°

Ho | BP| = | BD| + |DP|= 2a, |AQ|=|DP| = %a i |AB| =a,

= 10
Taknm obpasom, S ag = et

AHaJsoruugo

Sug =n(CPI +14Q) - |AC| = %na’.
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H nanee,

Siae) = n|BP? — n|CP|t =
=n (4a® — a®) = 3nal.
Uraxk, S[ ABc) = 9nal.

3ameyanne Hckomyio nao-
Wwafdb NOBEPXHOCTH MOXHO OO MNOA-
CYHTaTb HECKONbLKO Tnpolle, €cAH Boc-
nosb3oBaThcst nepsoft Teopemofi onbae-
Ha, corjacHo Kotopoi S = P . 2nR,
rie P — nepumerp ¢Hrypn, Bpaua-
ouefica BOKpyr ocH, a R — paccros-
HHE OT UEHTPoHZa STofi (GHIypel O OCH
BpaweHHs. B paccmatpHBaemoMm npH-

mepe P = 3a,a R = —Ea.

B 3akmouenue Hacrosiero naparpada pacCMOTPHUM  3ajauu
THna M.

[Tpumep 70. B npaBuIbHOA 4YeTHIPEXYTrOJNbHOH NHpaMuie
YyroJl MeX1y CMeXHbIMH GOKOBbHIMH IpaHsiMH paBeH 2. Haiizem oTho-
lleHHe NJIOUAJH AHATrOHAJAbHOTO CeYeHHSl MMpPaMHABl K IJIOIlAajfH ee
60KOBO# NOBEPXHOCTH.

[Toctpoenne 3ob6bpaxenus Ilycrs durypa SABCD
ABJsAeTCA H306paXkeHHeM 3aaHHON nupaMuabl (puc. 79). D10 n3obpa-
JKEeHHe TMOoJIHOe, ero napaMeTpHyeckoe 4HcaO0 p = 5 (ybeautech B
3TOM CaMOCTOSITEJIBHO).

Hano: SABCD — npaBuibHaa nHpamuaa, S — BepllHHA,

SC = 2a.
Hadtuw 8,5, Seox.

Pewenune Jlas nposefenus HEOGXOAHMMBIX MOACYETOB MO-
CTpoMM CHaya/1a H3abpaxkeHHe JHHEHHOro YrJa, Hanpumep npH Goko-
BoM pebpe SC. [las storo TpeGyercss ONYCTHTh NEPNEHAHKYJAD H3
ToukH D Ha pe6po SC. Kasanoch 6u, Henb3s Ha pe6pe SC npoH3BoJib-
HO B3ATb TOUKY K MW cKasatb, yro nycte [DK] L [SC], Tak Kak aas
HMelolleroca H3obpaxkeuus p = 5. OAHaKO B JAHHOM CJy4ae 3TO He

coBceM Tak. Jleno B ToM, yTO S/E‘ = 20, H, KaK HeTpyaHo coo6pa3Hrh,
90° < 2a < 180°. dra HeompeneneHHOCTb M JaeT elle HEKOTOPYIO
CBOGOAY AJ/si BLINOJIHEHHS MeTpHYeckoro nocrpoeHus. Hrak, nycts
[DK] — usobpaxenne nepnenfnKyaspa k pe6py SC. Takum o6pasom,
Ha H3006pakeHHe H3PacXoJOBaH elle OJHH NapaMeTp, H Mbl HMEEM JeJI0
Tenepb C TaK Ha3blBaeMbIM MepeonpesieseHHbIM (M TPH 3TOM BEPHBLIM)
uso6paxenneM. [loctpoum aanee [BK] u [OK]. Torna £LBKD — au-

-
HeHHBbIA yroa asyrpansoro yrsia SC, M, caenosarensio, BKD = 2a.
HerpynHo nokasats, uto |BK| = |[DK| u nostomy [OK] — menu-
aHa TpeyroibHuka BDK — sBasierca ero GHCCEKTPHCOH M BHICOTOH.

Hraxk, Df(\O = a.
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3ametum Tenepb, uTOo S, = 25,5, = |OK| -+ |SC|, a Sgox=
=4S,,.p = 2IDK]| - |SC].
Takum o6pa3soM,

Spsac _ 1 10K)

Seox 2 | DK\

Ho us npamoyrosbHoro A ODK umeewm: II glfé I

D= cos .
[Tonyuyaem:

Sasac _ cosa
Seox 2

UccnenoBaunue. [Ilo cmbicay 3anatm I0C| < |AC| u

|SO| <|SD|, T. €. S, g0c < S gpc WM 0< =23 Sasoc 1, a Toraa
ASDC

ASCD

HIIH

S/_\SAC 1
0< T&;— < 5 (70])

Ho 45°< a2 < 90°, 1. e. 0 < cosa< V2 V2 Y2 a caeposatenpho, 0 <
cos & Ve V2 _l_
< 5 < 5 SlcHo, uto = < >

. Sasa
Takum o6pa3om, Hall 1€ HHOe 3HauYeHHe OTHOLLIEHHA “LS4AC y JOBJIETBO-

60K

pret cucteme HepaseHCTB (70.1). Hrak,

Sasac cosa
= .
Seon 2

[Tpumep 71. B npaBuasb-
HOM YeTHIPeXYroJibHOM NHpaMHujie
cekyllass TJIOCKOCTb, NpOBeieH-
Haf yepe3 CTOPDOHY OCHOBaHHA,
JeNHT Mowaib 60KoBo# mosepx-
HOCTH H JBYFpaHHbIH Yyros npu
pe6pe ocHoBanus nonosaam. Haii-
JleM yroJ Mexay GOKOBOH rpaHbio
H NJIOCKOCTbIO OCHOBaHHA.

[ToctTpoenune n3o06-
paxeHnusda  Ilyctb o¢urypa
SABCD (puc. 80) sBnsercs u3o6-
paxeHHeM JaHHOA mupaMuabl. 3710
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n3o6paxenHe noanoe. Ero napaMerpuueckoe uucJo (nojacuurafite camo-
cTosiTeNbHO) p=4. B nupamuie 3a1aHo ceyerHe, yAOBJIETBOPSAIOILEE MET-
pHyecKHMM YycJoBHAM. [loncunraeM, Kak npH H300paKeHHH 3TOTO
CeyeHHs pacXOAylOTCS NapaMeTpbl. 3aMeTHM MNpexje BCEro, 4To Tak
KaK ceyeHHe MPOXOJAHMT Yepe3 pe6pO OCHOBaHMS, NYCTb uepe3 pe6po
AD, 1o BBUAY TOTO, 4TO [AD] || [BC], 6yner u [AD] || (SBC). A Toraa
ceKyllas maockocTb nepecekaer rpasb SBC no [PQ] || [AD]. Buinoa-
HHM Jajiee ellle HEKOTOpbie NOCTPOEHHSl. A MMEHHO: MOCTFOHM TOYKY
M — cepennny ortpeska PQ, nposeaeM npamylo SM W oTmerum
K = (SM) n (BC). ScHo, uto |[BK| = |CK]|. TTocTpoum elue npsamyio
KO u N = (KO) N (AD). Tak kak (KO) || (AB), To Touka N — ce-
peanna pe6pa AD. Iloctpoum teneps [SN] u [NM]. Tak kak Touka
N — cepennna pebpa AD, 1o [ON] L [AD]. Ho [ON] — npoekuus
orpeska SN na miaockoctb ABC. Cnenoarennho, [SN] L [AD]. Ho
torna £SNK — nunehinniit yroa asyrpausoro yraa SADK. Cuuras
[NM) uzobpaxenneM 6ucceKTpucel L SN K, Mbl BMECTe C TeM CUHTaeM,
yto miaockocte APQD penur asyrpanubiit yron SADK nomnonaM, 4to
oTBeyaeT ycsoBHio 3aaaud. [Ipunumas xe [NM) 3a uso6paxenue Guc-
cektpuchl Z SN K, Mbl pacxoayeM Ha H306paxeHHe ellle ONHH NapaMeTp.
TaxuM o6pa3oM, Tenepb H3pacXoAOBaHbl BCe MATb MapaMeTpoB. Mkl ke
eille He YYJIH, YTO IJIOCKOCTb CEYEHHS Je/HT nonoJsaM 60KOBYIO NMOBepX-
HOCTb NupaMuabl. Kak Mbl yBHAHM HHXKe, ONYILEHHE O TOM, YTO OuC-
cekTopHas nyockoctb APQD saBnseTcs usobpakeHHeM KaK pa3 To#
IJIOCKOCTH, KOTOpas AeJHT MJolalb 60KOBOH NMOBEPpXHOCTH MHPaMHAbI

nonoaaM, BJedeT 3a coboft nonywenue, uto |[AD|: |[SM| =V2: 1.
A 3T0 03HayaeT, YTO Mbl pacXoAyeM Ha H306pakeHHe ellle ONHH (L1ecTol)
napamerp. (KoneyHo, o6HapyxeHHe 3TOro ()akTa MOXHO Obl10 Obl H
He OTK/aAbIBaTh «Ha NMOTOM», a BbINOJHHTh 3/€Ch e, NPH NOCTPOEHHH
uso6pakeHus. Mebl, ONIHaKO, H3 METOAHYECKHX COOGpakeHHH, clesaeM
3TO JIMILb B MpOLIECCe pellleHHsi W, KaK W B MpeabllylieM NpHMepe, pe-
IIMM NMPHUMEp Ha nepeonpefeneHHOM H3o6paxeHHH. OgHako, B OTaHYHE
OT TNpeablayllero npHMepa, 3aecb HsoOpakeHHe MOXeT ObiThb CHayaja
B3fITO H HEMHOTO HEBEpPHOE», YTO, BIpOYEM, He CKA3LIBAeTCs Ha nocJe-
AYIOIHMX BbIK/aAKaX, a nocjie o6HapyKeHHs 3aBHCHMOCTH |[AD|:|SN|=
= )/2:1 310 H306pakeHHe MOMKET OLITh BHIIOJIHEHO YIKe TaKHM 06-
pa3oM, YTO Ha Hero H3pacxoloBaHo OyjaeT pPOBHO MNATh Mnapa-
METPOB.)

Hrak, 6yneM pewaTb NpuMep Ha H300paKeHHH, I KOTOPOro
p = 6.

I a v o: SABCD — npaBuibHas nupaMuaa, S — sepunna, APQD—

T\ N
ceKywlas MOCKOCTb, Seoksapqp = Seoxpoascpr SADM = MADK.
P

HaihTu SADK.

Pewenne 3ameTuMm, 4To Tak Kak NupaMuja NnpaBH/JbHAfA, TO
ABYIpaHHblE YI/bl NPH pe6pax OCHOBaHHS KOHFPYSHTHH. [lo3atomy
Ge3pa3/IHyHO, KaKOH M3 3THX YI/0B Mbl HafizeM. SIcHO, uTo ue/ecool-
pa3Hell HCKaTb BeJIHYHIY ABYTpaHHOro yrja mpu peb6pe AD, TaKk Kak

120



yepes 3T0 pe6pPO MPOXOAHT H CeKyllas MIOCKOCTb. Mbl yxe JoKasal,
yto £ SNK — nuneilnpit yron nByrpaudoro yraa SADK. Pewum

AN N N
3anauy anreGpanuecku. [Tonoxum SNK = x. Toraa SNM = MNK=
= % BBeneM Tenepb BCOMOraTe/IbHLIA NMapaMerp, MOJIOXKHB CTOPOHY

OCHOBaHHA paBHOH a.
M3 ycnoBusa cieayer, uto

SASAD + 2SASQD + SASPQ = 2SADQC + SBPQC . (71.1)

[Toncuuraem Bce nuiowaaH, Bxoasuike B pasenctso (71.1). das kpar-
KOCTH MOJIOXKHM MJHHY anogembl 60KOBOH rpaHH paBHO# [.

1
l) SASAD = Eal.

2) Us npsamoyronsHoro ASON umeeM: cosx = 23‘ JHanee,
l|3M|+|M1<|=z,

ISM| _ ISNI _ 1
IMK| ~ |NK| a’
al 12
OTKy 2 |MK|=a_H H |SMI=Z—-;7'
U3 AMNK ( no TeopeMe CHHYCOB) HMeeM:
IMK| _ | NK |
X . o__ _i !
sinE- sm(180 (x+ 2))
OTKyZa
l . 3x X
porn  Sin= = sin-é-. (71.2)

3) INMoctpoum [QF] — sricory A DQC. Torpa S , o = %a | QF |. I'o-

crpouM [SE]—anopemy rpauu SDC. Haiinem |QF| u3 nponopumuu
|QFI _ 1QC[ g, lQCI°_IMK| . |QF| _ |MK|

. , T. e , OTKYyJa
| SE|  |SC| ISC|  |SKI |S£I| |SK| ya
F|=|MK|=-""-.
|QF | = | MK| = 2=
Takum obpasoM, S =
' ADQC 2(a+l).
1 a?l al?

4) S, s0p = Sasco — SADQC = ?al
1
5) Spspq =75 |SMI-[PQI

Ho LPQI _ [SM|
|BC|  |SK|’

Takum oGpazom, S

T 2@+ 2640

al

a+l'

otkyaa | PQ| =

= _9aF
ASPQ T g @+ 3’
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S 1 al® _ atl (a 4 20) .

6) SBPQC = SASBC T oasPQq T ?al T2 (a4 13 2(a+1)?

7) Moacrasus B (71.1) HaljeHHble 3HaueHHs MJoWajed, Mox-
CcYyHTaeM, 4TO

a=IVE (71.3)

(Otciona crnenyer 3asucuMoctb |AD|: |SN| = V2:1, o Kortopoi
Mbl FOBOPHJIH TpH MOJCYETE NMapaMeTPHYECKOTO YHC/Ia H306paXkeHHs.)
Bhipasus 3Hauenue a u3 ypaBHenusa (71.2), noayumm:

3x

lsin;

a= —1,

in X
sin —
2

[To1cTaBass 3T0 3Hayene a B paBeHcTBO (71.3), MpuiaeM K ypaBHEHHIO
siny
2-1=V72,

inx
s —
2

OTKyAa MoJYyYHM:
. 3x . X 4
sin= —sin==)2sin=
2 2 2’
HJIH

inX =V 9sinX.
2sm2cosx ]2sin2

Slcno, utoO sin%;ao, NOSTOMY M3 TOCJEJHEr0 YpaBHEHHS

cosx = ‘/_22, oTKyna x = 45°,

Mccnenosaune. TIo cmpicay 3apaun 0°< x < 90°. Haii-
LeHHOe 3HaYeHHe X 3TOil ClicTeMe HepaBeHCTB yAOBJeTBopseT. Takum
o6pa3oM, yros Mexjay 60KOBOH rpaHbio MUPaMHALI H IJIOCKOCTbIO OC-
HOBaHHA paeeH 45°.

3ajgauu Ana CaMoOCTOATENLHOTO pelLUcHHA

210. B npaBu/bHOM YeThIpeXyroJibHOM MpH3Me AHAroHalb AJIHHOM
d HaKJIOHeHa K NJIOCKOCTH GOKOBO# rpaHH NojA yrJom, paBHbiM .. Hail-
TH MJowaab COKOBOH NMOBEPXHOCTH MPH3MBI.

211. ¥Yrabl, o6pa3oBaHHbie AHATOHAJbI0 OCHOBAHHA NPAMOYTOJb-
HOTO MapaJijie/iennunesa, co CTOPOHOH CCHOBAHHS H JHAroHa/blo napan-
Jenenunesa, pasHbl cooTBercTBeHHo o W f. Haidith naoimaap Gokoso#
NOBEPXHOCTH napajie/lenunena, eClH €ro AHaroHaab paBHa d.

212. BricoTa npaBHJIBHOH YeTLIPEXYroJibHOH mnpu3Mbl paBHa f1,
a yroa Mexjay AHaroHa/JsiMH, NPOBEJECHHBIMH H3 OJHOH BepLUHHLI OC-
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HOBaHHS B ABYX CMEXHbIX GOKOBbIX rpaHsx, paseH o. Hailitu naowans
60KOBO#l NMOBEPXHOCTH MPH3MBI.

213 (3). Boicota npaBuAbHOH TpeyronbHOR nNpH3MBL paBHa f.
[Ipamas, npoxoasulas yepe3 UEHTPOH] BepPXHEro OCHOBAHHMSA H cepe-
IAHHY CTOPOHbI HHXXHEro OCHoBaHHfA, o6pa3yeT C IJIOCKOCTbIO OCHOBa-
HHA yroJ, paBHbiit @. Hafith nsomaznb noBepXHOCTH NPH3MBI.

214 (4). [lnowaap NOBEpXHOCTH NPaBHJIbHOH YeTbIPeXYroJbHOMH MH-
pamuabl paBHa S. JIByrpaHHbli yron npu pe6pe OCHOBaHMSI paBeH Q.
Haiiti cTopoHy ocHoBanus.

215. Ha#tu nJollagb NOBEPXHOCTH YeTHIPEXYTOJbHOH MHPaMHAI,
ecJii ee BbicoTa paBHa [, a nJoiiaab 60KOBOH I'paHH paBHa MJOLIAH
OCHOBAaHHA.

216. OcHoBaHHeM NHpaMHAbl ABJASETCA NMPSAMOYTOJbHBLIH TpeyroJb-
HHK, KaTeTbl KOTOPOTO PaBHbI COOTBETCTBEHHO 6 8 cM. Yron HakJoHa
KaxX<I0# H3 GOKOBbIX rpaHed MHpPaMHAbl K MJOCKOCTH OCHOBaHHS paBeH
60°. Hafith naowaab GOKOBOH MOBEPXHOCTH MUPAMHABI.

217. Tlnouwanb 60KOBOH MNOBEPXHOCTH NMPAaBHJAbHOH YeThIPEXYroJb-
HOH NHUpaMmuibl paBHa S, a AByrpaHHbi#i yroJa npu pebpe OCHOBaHHSA
paBeH .. HaliTu paccrosinHe Mexay LeHTPOHJIOM OCHOBAaHHA H GOKOBO#
FpaHbio MHpaMHAbL.

218. Ilnowaap noBepXHOCTH MpPAaBHJIBHOH TPEYroJbHOM MHpPaMH-
Ibl paBHa S, a MJIOCKHI1 yroJl NpH BepuIHHe NHpaMHAb paBeH ¢. Haiitu
PagHyC OKPYXKHOCTH, OTMHCAHHOH OKOJIO OCHOBaHHS.

219. OcHoBaHHEM NMHpaMHIbl ABASETCS KBajipaT, CTOPOHA KOTOPOTo
paBHa a. JIpe GoKOBble I'paHH NepneHAHKYJAPHbI TIOCKOCTH OCHOBA-
HMS, a KaXJaa H3 ABYX ApYrux 60KoBbIX TpaHeil o6pa3yeT ¢ He# yroJ,
paBHbiit . HaliTH nuowaab noBepXHOCTH MHPaMHABI.

220 (8). OcHoBaHHeM NHpPaMHAbl SABJISETCA MNPSMOYrOJbHHK. J[lBe
cMeXKHble GOKOBbI€ IPaHM MNEepneHAHKYJAADPHbl NMJOCKOCTH OCHOBaHHA,
a 1Be Apyrue oOpa3yloT ¢ Hell YIJIbl, COOTBETCTBEHHO paBHbie & W f.
Bricota nupamuast paBHa f. Haiith niomanp 66KoBO¥ NOBEpXHOCTH
nHpPaMUIbL.

221. OcHoBaHHeM NHpaMuibl siBJAseTcCH poMmO, CTOpPOHAa KOTOpOro
PaBHa @ W OCTPHIH YroJ MexJy ero CTopoHaMu paseH . Kaxkabiit W3
JBYrpaHHBIX YIVIOB NpH peGpax ocHoBaHHA paBeH (. Haiitu naowmaznb
GOKOBOH MOBEPXHOCTH NHPaMHABI.

222, OcHoBaHHEeM NHpPaMUAbl ABJAseTCA paBHOOeApeHIias Tpaneius,
AHaroHanb KOTOpPO# paBHa d, a yroJl MeX1y 3TOH AMaroHa/bio H 60.b-
IUMM OCHOBaHHEM TpameuuHH paBeH &. Kaxnaas u3 60KOBbIX rpaHei
nHpaMuibl HaKJAOHEHA K MJOCKOCTH OCHOBAHHSA NOA YIVIOM, PaBHLIM @.
HafiTu naomaab noBepXHOCTH MHUpaMHALL.

223. JlnuHa KaxAo# CTOPOHbBI OCHOBAHHA TPEYroJbHOH NPH3MEI
paBHa a. [lpoekuue#i onHO# M3 BepLIMH BEpXHEro OCHOBaHHA fABJSA-
€TCS LEHTPOMI HHIKHEro OCHOBaHHA. DBokoBbie pefpa HaKJOHEHH K
NJIOCKOCTH OCHOBAaHHA MOJA YIVIaMH, KaXIbli H3 KOTOpbIX paBeH o.
Hafry nnomanb 60KoBO# NOBEPXHOCTH TPH3MBL.

224. OcHoBaHHeM napaJJesenuneia, GokoBoe pe6po KOTOpOro
paBHO b, ABJAAETCA KBajapaT co ctoponoii, paBHoi a. O1Ha 13 BepLIHH
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BepXHEro OCHOBaHHA OJMHAKOBO y/aJieHa OT BCeX BepIUMH HHIKHEro
ocHoBanus. HaliTu nuowanb noBepXHOCTH mapanJjiesenunesa.

225 (9). OcHoBaHueM NPH3MbI ABJIAETCA NPaBU/bHLIA TPeYroJbHHK,
cTopoHa KoTtoporo paBHa a. Kaxaoe GokoBoe pe6po npu3Mbl paBHo b,
yroJ MexJy OfHHM H3 GOKOBLIX pefep H MPHJEeXKalUlHMH K HEMy CTOpO-
HaMH ocHOoBaHMs paBeH 45°. Hafity naomwaab GoKOBOH NMOBEPXHOCTH
NPH3MBI.

226. IlpaBuJbHBIA TPEeYroJbHHK, CTOPOHA KOTOPOTO paBHa a, Bpa-
1aeTcs BOKPYT OCH, KOTOpasi napaJljleJbHa CTOPOHE TpeyroJibHHKa
M TMPOXOIMT Yepe3 BepIUHHY, MPOTHBOTIONOXHYIO 3To# cTopoHe. Haifitu
njouwlajb MOBEPXHOCTH MOJIYYEHHOTO TeJa BpallleHHSs.

227 (5). [1pAMOyro/ibHbIH TPEYrosbHHK, KaTeTbl KOTOPOTO paBHbI
5 1 12 cM, Bpaulaercsi BOKpYr BHEWHEH OCH, Napajie/bHoi GoJbuoMy
KaTeTy H yAaJieHHO# OT Hero Ha paccTosinde, paBHoe 3 cM. Hafith no-
Iafb NOBEPXHOCTH MOJYYEHHOTO Tesla BpalleHHS.

228. IlpsMOYyroJIbHHK, CTOPOHBl KOTOPOTO paBHb @ H b, Bpailaercs
BOKPYI OCH, TNepneHAHKY/sPHOH €ro AHaroHalH M Npoxoasied ye-
pe3 OfHH H3 ee KOHUOB. Hafith miolnaab noBepXHOCTH NOJYYEHHOTO
Tesla BpallleHHs.

229 (6). PaBHOGeapeHHBIA TPEYroJbHHK C OCHOBaHHEM, PaBHLIM a,
M YIJIOM NPH OCHOBaHHH, PAPHLIM @, BpalllaeTCsi BOKPYr OCH, MPOXo-
Asiedt yepe3 OAMH M3 KOHIIOB OCHOBAaHHS NEPNeHAHKYJASAPHO K OCHOBA-
nuio. Ha#th naowanb nNoBepXHOCTH NOJYYEHHOrO Tesa BpallleHHs.

230. B npsamoyrosibHOMA TpaneuHH, OMHCAaHHOH OKOJIO OKPYKHOCTH,
panvyc KoTopoi paBeH R, ocTpbifi yros paseH a. Haiith niowmanb
NOBEPXHOCTH TeJa, NMOJYYEHHOTO NPH BpallleHHH 3TOH TpaneuHH OKoJo
MeHbIllefl U3 ee MapajJie/bHLIX CTOPOH.

231. OcHoBaHHeM NHpAMHALl ABJISETCA TPEYTONbHHK, OTHOLUEHHE
IJIHH CTOPOH Kotoporo pasho 13 : 14 : 15, a Kaxaufi ¥3 ABYrpaHHbIX
yrioB npu pe6pe ocHoBanus paBen 45°. Hafitu oTHolenue nJowanu
NOBEPXHOCTH MHPaMHUIBI K NJIOIAAH €€ OCHOBaHHS.

232. OcHoBaHHeM INpsIMOH MNpPH3MBl HABJSETCA paBHOGEAPEHHBIN
TPEYroJIbHHK, B KOTODOM YroJ MeXJy KOHTDY3HTHBIMH CTOPOHaMH
paBeH 2c.. M3 BepuiHHBI BepXHEro OCHOBaHHSA NMPOBENEHbI JBe JHAroHa-
JIH KOHTPYIHTHBIX GOKOBBIX IrpaHeH. YTos Mexay 3THMH AHaroHaasiMu
paBen 2P. Hafitu oTHowenue nomaau 60KoBO# NMOBEPXHOCTH MPH3MBI
K MJIOIAAH ee OCHOBaHHS.

233. LlenTpoun ORHOH rpaHH KyOa COeIHHEH C BeplUHHAMH MpPOTH-
BorosloxkHOH rpanu. HaiiTu oTHomenwe nuiomaau nosepxHOCTH ofpa-
30BaBIlUeficA NHPaMHAB K TLIOWAJH NOBEPXHOCTH Ky6a.

234. Uepes CTOPOHY HHXKHEFO OCHOBaHHSA NPaBHJIbHOH TpPeyroJb-
HOH NpH3Mb!I H CEpPEelHHY HelepeceKalolerocs ¢ 3ToH CTOpoHOH Goko-
Boro peGpa npoBeleHa MJIOCKOCTb, 06pasyollas ¢ MJI0CKOCTbI0O OCHOBa-
HHS yroJi, paBHbifl oe. HafiTu oTHOWeH e niowanu 60KOBOH NoBepXHOC-
TH 06pa3oBaBlUeics NPH 3TOM MUPaMHABI K NJowanH 60KoBOH nosepx-
HOCTH JI@aHHOM MNpPH3MBI.

235. Yron mexay oOpasyiollHMH B OCEBOM CEYEHHH KOHYca pa-
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BeH 20.. HaiiTu oTHowenue GOKOBOM MOBEPXHOCTH KOHYCAa K IJIOILafH
ero 0CeBOro CeYeHHs.

236 (1). HauGonbwuit yroa mexay o6pasyliollMMH KOHYCa paBeH
120°. Hoxasartb, uyto nuomaab GOKOBOH NOBEPXHOCTH 3TOTO KOHYCa
paBHa mUoWlanH GOKOBOH MOBEPXHOCTH UHWJHHAPA, MMEIOLEro TakHe
Xe, KaK y KOHYCa, OCHOBaHHE H BbICOTY.

237. BokoBas NMOBEpXHOCTb KOHYCa — YeTBepTb Kpyra, CBepHYyTas
B KOHHYECKYIO noBepXHocTh. HalTh oTHOWEHHe MuoWaaH NOBePXHOCTH
KOHYCa K IJIOLLalH €r0 OCEBOTO CeYeHHs.

238 (2). Inowanb GOKOBOH NMOBEPXHOCTH YCEYEHHOTO KOHYCa paB-
Ha CyMMe IUIollafed OCHOBAHHH, a AJIHHBI PajHYCOB OCHOBaHHiH OTHO-
carcs, kak 1:3. Ha#itn yron Hakjona oOpasyouei K NJIOCKOCTH
OCHOBaHHSA.

239 (10). B npaBuibHON YeTHIPEXYroJILHOH NMHpaMHIE MJOCKOCTD,
NpoBeJeHHasA Yepe3 CTOPOHY OCHOBaHHS, AeJUT GOKOBYIO NOBEPXHOCThb
M ABYyrpaHHbifi yron npu pebpe ocHoBaHHMA nonosiaM. Hairu yroa,
0o6pa3oBaHHbIl G0KOBBIM PE6POM C IJIOCKOCTbIO OCHOBaHHA.

240. Pom6, ocTpblif yroJq KOTOpPOro paBeH @, BpalllaeTcsi BOKpYr
cBoe# cTtoponbl. HallT oTHOIEH e nJolany NoBepXHOCTH NOJyYeHHOTO
TeJla BpalleHHA K IJomanH pomoba.

241 (11). Ilpsamas oTcekaer ot CTOPOH MPAMOYTOJIBHOTO TPeYroJib-
HHKa, YroJ MexJy KOTOpbiMHM paBeH 60°, OTpe3KH, AJMHBEI KOTOPHIX

COCTaBAAIOT :— JUIHHBl THNOTEHY3bl, CYHTAA OT BEPIUHWHBI 3TOro yriaa.

Haiitu oTHoweHue nJjowanH TpeyroJibHHKa K IJIOLAAH NOBEPXHOCTH
TeJla, TMOJYYeHHOro BpallleHHeM TpeyrolbHHKa BOKPYF JAaHHOMH
npsIMOit.

242 (12) PaBunoGenpenHasi Tpaneuuss € YIJIOM INIpH OCHOBaHMH,
paBHbIM 60°, Bpawaercsi BOKPYT GHCCEKTpUCH 3Toro yraa. Haiitu ot-
HOLIEHHe MJIOLLaAH NMOBEPXHOCTH TeJ1a BpallleHHA K MJIOIAAH TpanenHH,

ec/u BLICOTA Tpaneuuu B /3 pa3 MeHbIUe MOJYCYMMH JJIHH €€ OCHO-
BaHHH.

243 (7). Bo ckonbKO pa3 pacCTOsiHHE OT CBeTAILE#HCs TOYKH [0
LeHTpa luapa GoJblue, 4eM pajHyC luapa, ecH MJOlaAb OCBELLEHHOH
YacTH NMOBEPXHOCTH ILapa B 2 pa3a MEHbIUE TEHEeBOH?

§ 14. O6vemnl

PaccMOTpHM CHavasla HecKOJbKO 3afay Tuma F.

[Ipumep 72. B oCHOBaHHH MPAMOro napajieserunena JexHr
napaJnJieJorpaMM, CTOPOHbl KOTOpPOTO paBHHI @ H b, a Tymo#H yron pa-
BeH ¢. HaiineM of6beM napaanesnenuneia, ecqH MeHbllas JHaroHaJjb
napanJjesenunesa KOHrpy3HTHa GoJibliefi AHAaroOHajlud OCHOBAHHA.

[TloctTpoenue wun3obpaxeHHH. [Tycts  ¢urypa
ABCD ABC:D(puc. 81) sBasiercs n3o6pakeHHeM JaHHOTO TNapaJJe-
nenunesa. dro usobpaxernHe nojxoe. Ero napamerpuyeckoe Yueso p=>5.

(He#hctBuTenbHo, cuuras, 4ro [AA;] — usobpakeHHe OTpe3Ka,
nepneHAHKYJIAPHOTO MJOCKOCTH OCHOBAaHH s, paCXO/lyeM [iBa napamerpa.
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5, 0 Cuurtas, uto |AD|:|CD|=a: b,
T pacxonyeM oauH napamerp. Cuu-

4 I\\ Tas, uto, Hanpumep, ZLABC sB-
’ T~ D, nsieTcs  M306paxeHnueM  yraa,
| BeJMYHHAa KOTOPOTO B OpHTHHae

8 __ _N—| ___J, pasna ¢, pacxonyem eme oauH

T =<l % napametp. [Ipu 3tom, Tak Kak Mul
Al— > g cuntaeM Z ABC wu3o6paxeHnem
Tynoro yraa, 10 [BD] u [AC] mbl

Puc. 81 JIO/KHBI CUHTATh H306parKEeHUAMH

COOTBeTCTBEHHO MeHblleH W 60Jib-
wei AnaroHanu napannenorpamma ABCD. Tlostomy 6yaeM CYHTATh,
yto | ByD|: |AC| = 1:1. Takum o6pa3oM, pacxoayem elle OXHH
napamerp.)

Hauno: ABCDAB,CiDy — napannenenunen, [AA,]_L (ABC),

N
|AD| =a, |CD| =b, ABC = ¢, |B,D|=|AC|.
afiTu: V —ob6vem napasienenunena.
Pewenne. N3 A ACD umeem:

|AC|> = |AD>* + |CD|* — 2| AD| + |CD]cos g.
Ho |AC| = | ByD|. Takum o6pa3som,
| BiD|* = a? 4 b% — 2ab cos ¢.
U3 A ABD noanyuum:
| BD|? = a® 4- b* — 2abcos (180° — ¢) = a® + b + 2ab cos ¢.

A u3 npamoyroabvoro A BB,D umeem: |BB|* = |B,D|* — |BD?
T. e. |BBy = (a® + b* — 2abcos ¢) — (a® 4 b* 4+ 2abcos ¢) =
= —4ab cos @,
H, clefoBatensHo, | BB,| = 21/ —ab cos ¢.

Tak kaK S, 5., = absing, 10 noayuaewm:

V = 2ab sin ¢}/ —ab cos ¢.

Hccnenosanmne. Ilo cMbicny 3a1aun ¢ — BelMYHHA TyMo-

ro yraa. [Ilostomy — 1< cos ¢ <0, a Toraa (—cos ¢) — BeJIHUHHA

nonoxHTeNbHass. TaK Kak sin ¢p— BeJIHYHHA TaKXKe NOJOXKHTeNbHad,
TO HailileHHOe 3HaueHHe V AB/seTCA NOJIOMKHTEJIbHBIM.

Takum o6pasom, V = 2absin ¢} —ab cos ¢.

[Tpumep 73. BokoBbie rpaHH TpeyrosbHOil MHpaMHALI B3aWUM-
HO NepNeHAMKYJSAPHBbI, a WX mjowand paBubl Qy, Q, U Q,;. Hafinem
o6beM NHPaMHABI.

[TocTpoenne wuao6paxeHusn Ilycte ueTblpexyroib-
HHK SABC c ero AHaroHaNsMH fBJIseTCA H306paeHHeM AaHHOA NH-
pamuabl (puc. 82). Dro u3o6parkenHe mosHoe. Ero nmapamerpuueckoe
yucso p = 5. ([eficTBHTeNIbHO, TaK Kak GOKOBble I'pDaHH JaHHOH NH-
paMuibl B3aHMHO NEpNeHAHKYJAApHb, TO H GoKoBble pe6pa ee Takxe
B3aMMHO NeprneHAHKyaapHbl Apyr apyry. Cuntas [SA] usobpaxkenuem
pe6pa nupaMuibl, nepneHAHKYyJaapHOro GokoBbIM ee pebpam SB u SC,
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Mbl pacxonyeM naBa napamerpa. Cuutas [SB] 4
H3o6paxkenHeM pe6pa, nepneHAHKYJsPHOTO
pe6py SC, pacxoayeM elle OAHH mapamerp.
Takum o6pa3om, H3pacXof0BaB TpU mapameT-
pa, Mbl ofecrnieyHBaeM B3aHMHYIO MNepneHaH-
KyJApHOCTb GOKOBHX TrpaHeidl NHpPaMHAbL.
Cuyras panee, uto A SAB u A SBC —
H306pakeHHA OOKOBLIX TIpaHeH, OTHOLUEeHHe
naomaned Kotopux paBHO @ :Q,, T. e. cum-
Tasl, 4YTO

S

~
9

(31541 ISBI):(51SBI- 15CI) = @ : Qu Prc. 82

un |SA]: |SC| = Q;: Q,, ™Mbl pacxoayeM oiAHH napamerp. Anano-
ruyHo, cuuras, 4to A SBC u A SAC— n3obpaxeHia GOKOBLIX rpanei,
OTHOLIEHHE NJjowajefi KOTopuix paBHO Qs : Q3 MBI pacxoayeM Take
OAMH MapaMetp.

HDauno: SABC — nupamuaa, S — Bepuwna, ([SA]_L[SB),
[SA] —L[SC]v [SB]—L [SC]v SASAB= le SASBC = Qa. SASAC = QS'

Hafitu V—ob6vem nupamuas.

PeweH ne. Cuuras no tpapnunn A ABCocuoBanHeM nupamii-
Abl, MBl JOMDKHBL ObliH Obi CHaya/a NOACUHTATb S, ,p- H BBICOTY MH-

paMHjibl, TIPOBENCHHYIO H3 BepIIHHH S Ha mjockocte ABC.

B paccmatpnBaeMoM npuMepe MOXKHO, OLHAKO, NpPOM3BeCTH Heol-
XO/lWMble TOACYETH MpOILE, €CAH NOTajaTbC «NOCTABHTb» TNHPAMHAY
Ha Kakylo-HHOyab Hu3 ee GOKOBbiX rpaHed. Tak, 3aMeTHB, uTO
[(SA] L (SBC), mbt npumeM 3a ocHoBanue mupamuabl A SBC. Toraa

1
v =;-|SA|.SA$BC=E|SA|-|SB|.|sc:|.

Uau, nonaraa ana kpatkocth |SA|=a, |SB|=0 n |SC|=c¢,
HMeeM:

= Late.
6
U3 npamoyroabubix TpeyroabHukoB SAB, SBC u SAC mony-

yaeM:
ab = 2Q,, be =2Q, ac = 2Q,.
MepeMHOXHB MOY/NEHHO 3TH TPH PaBEHCTBA, HAXOMHMM:

(abc)* = 8Q,Q.Q3, oTkyma abc =2 1 2Q:1Q.Qs.
Taxum obpasom, V — % V24,005,

Hccanenosanue. Tak kak no cwmeicay 3anaun Qq >0,
Q; > 0uQ; > 0, To HalinenHoe 3navelne V ABNs€TCA NONOKHTENbHBIM,

Hrak, V = =1V 20,0Q
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[Tpumep 74. Ilnomans GokoBo#M mo-
BEPXHOCTH KONYyca, palHyC OCHOBaHHS KOTO-
poro R, paBHa CyMMe MJoulaed OCHOBAHHA H
oceBoro ceuenusi. Haiinem o6beM Komyca.

[locTpoenne H30o6paxKeHHSs.
ITycth snsnunc o Bmecte ¢ napoit KacaTefb-
HbIX, TIPOBENIEHHBIX K HEMY H3 BHELUHEH Toy-
Ku S, siBaseTcss M306pakeHHeM NaHHOTO KO-
Hyca (puc. 83). 3to Hu3oOpaxkeHHe NOJHOe.
Cuutas 3/HMNC © HM300paxKeHUEM OKPYXKHO-
CTH, MBI pacxoaiyeM jBa napamerpa. Cuuras
[SO] u3o6pakenHeM BLICOTHI KOHYCa, pacxo-
ayeM aBa napamerpa. [Toctpoum Ha u3o6pa-
xkeHnnu [AB] — nuamerp snnunca (310 H306-

Puc. 83 paxenue anametpa OKpyxHocTH), [SA]wu

[SB] — u3o6paxenus obpa3yloulux KOHYca.

[Tpu 3ToM napametrpoB Mbl He pacxonyeM. M, nakoneun, cunuras, 4to H3o-
6paxeH TaKoH KOHYC, Y KOTOPOTO Seox = Socn + Sxs548, MBI Pacxofyem
ele ofWH napametp. Hrak, ans noctpoenHoro usobpaxkeHus p = S.

Hauno: S, — konye, @ (0, |AO|) — okpyxuocTb, [SO] — BHI-
cota konyca, | AO| = R, Seox = Soen + Spsas.

Ha#fartu V —obveM kKonyca.

Pemenune. V= %Soc" - | SO|, rre Socu = nRZ. Tlonoxum

[SO| = x. Takum oGpa3som, a1s noacyera V HeoGXOAMMO HafiTH X.
Tak Kak Seox = MR + | SA|, Socs = nR%*u S,sag = Rx, TO coc-
TaB/IsieM YpaBHEHHe
nR|SA| =nR?* 4+ Rx umn an|SA| = aR 4 x.
Ho u3 npsamoyrosenoro ASAO umeem:

| SA| = V'« + R
Hrak, Mbl noayuaem:

a)'x® + R?* = aR +x. (74.1)
Bo3sens B kBaspar oGe yacTH ypaBHeHHus (74.1), monyuuM mocJje
HEOOXOAUMbBIX YNPOIUEHHH:

2nR

(n®* — 1)x® —2nRx = 0, oTkyAa X, = o e = 0.

SICHO, 49TO BTOPOE pEelUC€HHE HE YAOBJIETBOPAET YCJIOBHIO. CJIG,I[OB&'
TE€JbHO,
_ 2“2R3
33— 1)

HccnepoBanne Mbl omycKaem,

[Tpumep 75. IlpAMOYroNbBHHK CO CTOPOHAMH, PpaBHBLIMH aQ
u b, Bpallaercs BOKPYr OCH, NPOXOAsilllel yepe3 ero BepLIHHY napaJ-
JieJIbHO JMaroHaJ/H, He npoxojsilei yepes 3Ty BeplwHHy. Hailnem o6b-
€M TMOJIYYeHHOTo TeJla BpallleHHS.
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[Toctpoenne usob6paxenus
Kak u B npumepe 69 (c. 117), orpannuum- .8
ca u3obpaxkeHHeM He Tesna BpaueHus, a b >
JHIIb (UTYpHI, MOJyYaloledcs B CEYEHHH Te- o
Ja BpaUleHHs TNOJYIJIOCKOCTbIO, I'paHHued
KOTOpOil fIBJIfieTCA OCb BpaueHus. JIcCHO, YTO
TAKHM CEYEHHEM SABJISIeTCS NPAMOYTOJbHHK. AT e
Takum o6pasoM, MNYCTb NPAMOYIONBHHK 4 ¢ " n'1, " /a
ABCD c aguaronanbio BD, c npamoii [, napan- NG
JeabHOH auaroHaad BD wu npoxoxsiued ye- | b :
pe3 Touky A, sBasercs H3o6paxeHHeM 3To- I, D
ro ceuenus (puc. 84). (B atom cayyae u3o6-
paxkeHHe BLINMOJHAETCA C TOYHOCTBIO AO TMO-
Jo6us, T. €. 0 pacXojJe napaMeTpoB peyH HATH
3l1eCb He MOXKET.)

Hauno: ABCD — npamoyronvHuk, |AB|=a, |AD| = b,

I — ocb Bpawenusn, A €I, l||[BD].

Hafitu: Vapcp — o6beM Teaa BpalleHus.

Pewenne. M3 touek B, C u D onyctuM nepneHAHKYJApHI
gg,, CCyu DD na I, a u3 Touku A nepnespukyasp AA, Ha npsamyio

Puc. 84

.ﬂcno, yTo
Vaseo = (Vi + V) — (Vs — V),
rae

Vi=Vegse = I BCil (ICC,P + |CCyl + | BBy| + | BB, 1),

1
V,= VD.C,CD ='§"|C1D1| - (CC P+ |CC, |- | DD, | + | DD, )

1
Ve = VAB,B = '3'“"431[ -1 BB, [,

|
Vo=V 4,0 = |AD, |- | DD,

Ho rak kax ! || [BD), 1o | BBy|= |DD,] = | AA,|. U3 npamoyroas-
Horo AABD wnaiinem, uto

|BD| =V &+ u |AA1|=_]_/£;2_..
Hanee HafizeM, uto |CC,| = 2| AA,| = afa: _

Torza
Vit Vo= 3n(CC, P +1CCi| - |44+ A X

1 4a2b°
$ A 16D) =5 (5 e e +

ah? 1 Ta2h?
-L Va+4+bP=—n
s ) VETE =

5 3axa3 277 129



S Ananoruuno

1
| V3+V.=En|AA1|2(]ABll+\AD1|)=
1 a?b?
¢ — 1, e
D ’ 3 Vatn
Takum o6pa3som,
6 v 1 6a%®  2na®h?
Puc. 85 ABCD = E“ Vare Vare

3ameyaHue. Hckomufi o6beM Tena BpalleHHS MOXKHO OHIO NOACYMTATH
SHAYHTENILHO Npolue, ecsiH BOCMOJb30BaThCsl BTopo#i Teopemoit lNosbaeHa, corsnacho
koropoit V=S . 2nR, rae S — naowans ¢urypn, Bpawaioweidca BOKPYI OCH,
a R — paccTosiHHe OT UEHTPOHAA 9TOiT Hrypul R0 ocH Bpawenus. HerpyaHo HafiTh,

4YTO B paccMaTpHBaemoM npuMepe S = ab, a R = |AA,| = }-ﬁ?—.

[Tpumep 76. CropoHa OCHOBaHHA MPaBHJIbHOH TpPeYro/bHOM
NUpPaMHIbLI paBHA @; BLICOTA, OMYILEHHAdA M3 BEpIUHHBI OCHOBAHHSA Ha
NpPOTHBOMNOJIOXHYIO efi 6oKoBYylo rpaHb, paBHa b. HaiineM o6veM nu-
PaMUIBL.

[Toctpoenue usob6bpaxenus Ilyctb uvernipexyrob-
HUK SABC c ero nuaronainsiMu siBAsieTCsi M306pakeHHeM NaHHOU Mu-
pamunsbl (puc. 85). 3to n3o6paxenue nonxoe. Cuuras AABC n3obpa-
XEHHEeM [MPpaBHIbHOTO TpeyrojibHWKa, pacxojyeM [Ba TapaMerpa,
cuutas [SO] u3o6paxkeHHeM BLICOTHI NMHPAMHIBLI, PacXOAyeM TaKxe
aABa napamerpa. [Tocrpoum [SD] — mennany A SBC — usoGpaxenne
anogemnl Gokoroi# rpanu nupamuabl. Ilycte [AK] — u3o6paxkenue
NepNeHAHKYAspa, ONYIIEHHOr0 H3 BepluHMHB A 1aHHOH MHpaMuAbI
Ha anogeMy TnpoTHBONOJNOXHOA GokoBoH rpaHdH. Kak Hetpyano
nokasatb, oTpe3ok AK O6yzer Toria M M300paxKeHHeM BLICOTHI,
ONMYLUIEHHOH M3 BEPLUHHBI OCHOBAaHHA Ha GOKOBYIO paHb. JTO MeTPH-
yecKoe ycJIoBHe, HAJIOXEHHOe Ha H3o0pakenHe, BJeuver 3a colo#i pac-
XOJ ellle ofHOro mapaMerpa. TakHM o6pa3oM, Ha H306paxkeHHe H3pac-
XOOBaHBl Bce NMAThb napaMeTpoB. OJHAKO OCTaJOCh HEYYTEHHBIM YC-
JIOBHE, COTJIaCHO KOTOPOMY B opHrHHane | A B, = a u | A K,| = b.
To, 4to 3TH naHHBle GyKBeHHBIE, JaeT elle HeKoTopyilo cBobGony; Gynem
CYHTaTh, YTO Ha NoCTpoeHHOM u3o6pamenuu |AB|: |AK|=a:b.
Takum o6pasom, Mb! HajlaraeM Ha H300pakeHHe elle OAHO MeTpuuec-
Koe yCJIOBHE M, CJie[loBaTesIbHO, pacXoiyeM elle oiuH napamerp. Ho
Toraa u3o6pa)keHHe CTAHOBHUTCS  METPHYECKH nepeonpefeseHHbIM.
Tem He Menee NpH BBINOJHEHHH ONpeleSeHHOH 3aBUCHMOCTH MeXAY
@ ub (MB MONYYHM 3TY 3aBHCHMOCTb B HCCJEJ0BAaHHH) MOCTPOEHHOE
H300pakeHHe fBJISETCS BEPHBIM.

Tak kak no cMmpicay sajaus BuicoTa AygK, cymectByer, 1o H3 A SgAyD,, rae

3 342 — 4p3

[AgKql= b n |A,Dol=2 V3 , MOXKHO MOACUHTaTb, 4TO | DgKy|: |S¢ Kol =_a_&.
2 453 — 2at
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Bui6upas pasnuunbie (A0NYyCTHMbIE) 3HAYEHHS @ H b, M OyleM TOJNy4YaTb pasiH4YHhe
sHaueHHs oTHOwWeHHA | DoKy|: |SpKyl, T.e. M paznnunbie nonoxeHus Toukd K.
T . a e a = 10, 6 3a? — 442 11

aK, 3ajaaB, HanpHmep, {b= g, Mb nonyuunn Gw, utO W — 2 18
[MpH TaKOM KOHKPETHOM 33JaHHH 3HAYEHWRA a W b, KaK Mbl BHAHM, NOJAOXEHHE TOYKH
Ko onpenenntca Bnoane, Tak Kak |DgKgl: |SyKol == 11 :14. D10 3Hauur, uTO
NPOH3BO/I B H306pa)€HHH TOUYKH K, yxKe HeAOMyCTHM.

Hdauno: SABC — npaBunbHaa nupamuaa, S—sepiuuna, [AK]—
BbICOTa, onylleHHasa Ha rpaub SBC, |AB| =a, |AK]| = b.
Ha#itu V — ob6bem nupamuabl.
1 2173
Pemenue. Tak kak V=28, ,50-1S0|, rne S, 50 =12 :/3,
TO /151 onpefieNieHHa 06beMa JOCTaTOYHO NMOACYHTATb AJMHHY BLICOTHI SO.
M3 noaobus npsmoyro/ibHbix TpeyronbHukos SOD u ADK noay-
yaeM:

|So\ _ 10D]
|AK| ~ 1\ DK|’
OTKyZAa |SO\=%, rie |AK| = b, ]OD|=—|AD| °V3
|DK | =V ADF —|AKF = V3a’+4b2
Takum o6pasoM,
‘SO|= aby3 .
3V 3a —4b?
Torna
_ a’b
12V 37 — 457

HUccnepoBaunue. Ilo cmucay sanaun [AK] — Beicora, ony-

uieHHas Ha rpaib SBC (MMeHHO Ha rpaHb, a He Ha IJIOCKOCTb rpaHH!).
RS
$1cHO, uTO €c/1i AaHHaA NHPaMHAA HAaCTOJbKO «HH3eHbKasa», 410 ASD =

= 90°, To K = S, u, cnegoBarensHo, orpe3ki AK u SA coBnaznaior.
Ecan xe nupamuia ellle «HHXKe», TO BbICOTHI, OMYyIleHHON Ha rpaHb
SBC, yxe Booblue He CyUleCTBYeT.

AN
Monaras ASD = 90°, u3 npamoyronbHoro A ASD, rae |DO|=
ay3 ay3
=5 40| =5~

, Haxoaum:

aV3 aV3 aVh
TakuM o6pasoM, /g CyulecTBoBaHHs BbICOTH AK HeoGxoguMo,
yTOGhI 3HAYEHHsI @ U b yLOBJETBODSAIH HEpPaBEHCTBY

a V3 aV6
22—
3V 3a* — 467 6
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Y] —— H/1 PaBHOCHIBLHOM €My CHCTeMe HepaBeHCTB:
L — Vi _, _aV3
7 S

BMecTe ¢ TeM fiCHO, 4TO N0 CMBICY 3a.a-

un |AK| < |AD|, tak kak [AK] — nepne:-

aukyasp K rpauu SBC, a [AD] — Hak/oH-

0 ' n Has K o1of rpanu. Torza b <? 23 . JTa 3a-

. BHCHMOCTb MeXAY a H b yxe o6HapyxeHa Ha-

MH Bbiwe. Takum o6pasoM, eciu 2 22 <

L b« ”2/3 , To Bricota AK cymecTtByeT u

: . vV >0.
by ——=7 Urak,
8——w _
Puc. 86 V= a% , Tle aV2 Lb< aV3
12 Y 307 — 458 2 2

[Tpumep 77. Jokaxem, 4To o6beM TeJsa, MOJYYEHHOTO INpH
BpallleHHH KpPYroBOTO CerMeHTa, CTATHBaeMOro XOpAOH, HJIHHA KO-
TOpo#i paBHa @, OKOJIO MapaisesIbHOro Xopje JnaMeTpa 3TOro Kpy-
ra, He 3aBHCHT OT paaHuyca Kpyra.

[ToctTpoenne nH3o6paxeHusda OrpaHHuuMcs  u30-
6pakeHHWeM He Tesja BpalleHHS, a JHIIb (QUryphl, MoJydarolledcs B
CeYeHHH TeJla BpaALleHHA TNOJYMJIOCKOCTbIO, IpaHHUEeH KOTOpoH siB-
JgeTCs OChb BpalleHHS.

[Tyctb cerMent CmD Kpyra o sBaseTcs u3o6paxieHHEM 3TOTO ce-
yYeHHs, a JauaMetp AB Kpyra — usofpaxeHHeM OCH BpallleHHA
(puc. 86). (Bce usoGpaxkeHune siBIsfieTcss IJOCKOH ¢urypofi, nostomy o
NoJIHOTE H306paXKeHHA H O NoJcCYeTe NapaMeTPoB 3/1eCh peyH OHTh He MO-
KeT: H306paXkeHHe N0MKHO ObITh BbINOJHEHO C TOYHOCTBIO 10 NOA00HS.)

Hdano: o(0, |OA|) — okpyxHocTb, CmD — cermeHT Kpyra o,
[(CD] — xopna, [AB] — nuaMerp kpyra o, (AB) — ocb BpalleHus,
[AB]|I[DC], |CD] = a.

Jdokasartbe: V —o6beM Tena Bpawenus e 3aBucur ot | 0A|.

HoxasarteabcTBo. Iloctpoum (CC,] L. [AB] u [DD,]_ L
L [AB]. flcHo, uto V =V, — V, — 2V,, e

Vy — obwvem wapa, paauyc kotoporo pasen | 0Al;

V, — 06beM uHIHHAPA, B OCHOBAHHH KOTOPOTO JIEKHT OKPYXKHOCTb
pannyca |DD,|, a BbicoTa KoToporo pasna | CyD,|;

V3 — o6peM 11apoBOTO cerMeHTa, B OCHOBAaHHH KOTOPOTO JIEXKHT
OKPYXHOCTb paauyca |DD,|, a Boicota paBHa |OA| — | OD,|.

[Tonoxum mas xparkoctn |OA| = R.

Toraa

4
Vl = ‘gnRs,
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V2=n‘DDllz'|C1Dll=
ViR* —a? \?
(i = A

v,=n|AD,|2(|0A|—

--%|AD,|)=:¢(R—§)2 x

«e=4(e=3)-

=n (R —%)2 (%R + %) orc. &7

Takum obpasoM,

V= dnge R —%"(Rz—aR+“T”) - (2R + 3)

3
M TiocJle ynpoleHn#t nonyuaem: V = %.

nad
Tak Kak BhIpaxdeHHe ?a He CONepXHT R, To TpeGyeMoe NOKa3aHo.

B 3akJi04eHHe HacToslero naparpagda paccMoTpuM 3aiauu thna M.

[Tpumep 78. TpeyronbHas nHpamMuia pacceyeHa IJOCKOCTBIO
Ha JBa MHororpanHuka. Haiinem orHoleHHe 06beMOB 3THX MHOTOTpaH-
HHMKOB, €CJIH H3BECTHO, YTO CeKyulas IJOCKOCTb AeJHUT peﬁpa, cxons-
lHecss B OAHON BeplHHe NMHpaMHAbl, B OTHOWeHHH | : 2, 1:2, 2:1,
CYHTasi OT 3TOH BEpILUHHHI.

[TocTtpoenne mu3o6paxenusn  Ilyctb dernipex-
yronbHUK SABC ¢ ero aMaroHajiMH fIBJISIETCA H306paKeH HeM JaHHOM
nupamuast  (puc. 87), A PQR — u3obpaxeHHe JaHHOTO CeYeHHS.
1o H3o6paxkeHHe NOJHOE, H, 4TO AOBOJILHO JIOOGOMKLITHO, HA HETO He H3-
pacXolOBaHO HH OJIHOTO TNapaMeTpa.

HdaHo: SABC — nupamuna, S — Bepwnna, P €[SA),
Q€[AB), R €[AC), |AQ|:|QB|=1:2, |AR|:|RC]|=1:2,
|AP|: |PS] =2:1, (PQR) — ceKymas NJOCKOCTb.

Ha#itu: V,:V, —orHoweHHe 0GbEMOB NOJYYEHHBIX MHOTO-
TPaHHHKOB.

Pewenwne. Ilyctb V — o6vem nupamuant SABC, a V,; —
o6pem nupamuanl PAQR. Toraa Vi =V — V,.

IMoctpoum [SO] u Gynem cuutath, 4to [SO] — u3o6GpaxkeHue Bbl-
cotbl nHpamuanl SABC (npu sToM pacxoayercsa ABa napamerpa). [lo-
crpoum (A0) u [PM]||[SO]. Torna M € (AO). Urto6bl mpupath Bhi-
KnankaM GoJsiee mpoctofi BuA, nojoxum |AB]=a, |AC| =0,
|[AS| =¢, |SO| =

Toraa |AQ1=-;-a, |AR|=—; b, |AP| =%c, i u3 nogoGus
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tpeyronbHHkoB APM 11 ASO umeem: | PM| = %H . [loacuutaem Tenepn
VuV,.

Hmeem:
V= lS -H-—~——]- absinB/}E‘ H
3 “AABC 6 t
V —_—IS -—2H=—labsinB/A?3-H
2 3 AAQR 3 81 .
Toraa

25 e AN
V, =V —V, = =—abHsin BAC.
162
Takum oGpasom,
-2—5- ab H si B/AE
& _ 162 sin _

= — =
Vs Eiabﬂ sin BAC

.

Hcenenosaumne. TIlo cMuicny 3anaun V > V,. Tlostomy

Vi=V—V, >0 u, crerosareabso, ‘6—1 > 1. Haiizennoe 3Ha-
2

YeHHe :/—’! nocJeflHeMy HepaBeHCTBY YHOBJIETBOPSET.
2
Urak, V,:V, =25:2.

3apaun pas caMoOCTOSITENbHOTO peuleHHus

244. OcHoBanHe napaJsieenunena — °p0M5 ABCD, ctopona Ko-
TOpOTO paBHa a, a ocTpeiit yron pasen 60°. Haiith o6beM mapansesne-

P P
nunena, ecau Gokosoe pe6po paBHo a, A;AB = A AD = 45°.

245. Kaxnoe pebpo napannenenuneana pasno a. Kaxkabifi U3 Tpex
NJOCKHX YIJIOB NpPH OAHOH H3 BepIUHH nNapaJienienuneaa paBeH 20.
Haftn o6pem napannenennneza.

246. Pe6pa napaaJjesenunena, AJHHB KOTOPHIX paBHHl @ H b, B3a-
HMHO MEeprneHAHKYJsApHB, a pe6po, AJHHA KOTOpOro paBHa ¢, oOpa-
3yeT C KaX/JbIM H3 MepBbIX ABYX pebep yroJ, paBublfi o. Ha#ith o6beM
napasnJjesenunesa.

247 (7). Tlnowaae onHo# K3 GOKOBHIX rpaHed TPeyroJibHOH NPH3MBI
paBHa m®. Ha#iti o6beM NMpU3MBI, €C/IH pacCTOsIHHE OT NPOTHBOJENKA-
uero peépa 0 MJIOCKOCTH 3TOH IPaHH paBHO 2a.

248. OcHoBaHHeM NpPsIMOH TpeyroJibHOH NPH3MbI ABJSIETCA PaBHO-
GenpeHHbI! TPEeYroJbHHK, KOHTPYIHTHbIE CTODOHBI KOTOPOTO paBHBbI @
M 06pa3yioT Mex ]y co6o# yroa a. Jlnaronanb rpanu, NpoTHBOJEXKalIEH
3TOMy yray, ofpasyer ¢ apyroii 60KOBOH rpaHbio yroJs, paBHBIA @.
Haittu o6beM npH3MHL.
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249 (1). TlpaBuabHas yeTbipexyronbHas NpH3MA, CTOPOHA OCHO-
BaHHA KOTOPOH paBHa a, yceueHa TaKHM 06pa3oM, YTO Kax/Jaoe H3 ABYX
CMeXXHbIX 60KOBbIX pefep paBHO b, a Ka)jJoe H3 IABYX APYrux peGep
paBHO c. Haiith o6bem 3T0# yceyeHHOH MpH3MBI.

250 (2). OcHoBaHHe nHpaMHAbl — paBHOOEADEHHBbIA TpPeyroJbHUK
¢ 60KOBbIMH CTOPOHAMH, PaBHBIMH @, U YIJOM npH BepliuHe . Boko-
Bble TPaHH NMHpaMHKIbl 06pa3yIOT C MJIOCKOCTHIO OCHOBAHHSA YIJbl, KaX-
AblA M3 KOTOpbIX paBeH 45°. HaiiTu ofbeM nmupaMuibl.

251. B tpeyroabHo# nupamuie Bce 60KOBble pefpa ¥ aABa pelpa
OCHOBAHHSA PaBHbl @. YTOJ MeX1y KOHIPYSHTHbIMH CTODOHaMH OCHOBa-
HUA paBeH 2a. Hafith o6bem nHpaMHAb.

252. Tlnowanb AHAroHaJbHOTO CEYEHHS TNPaBHIBbHOR  yeTbIpex-
yronbHoii nupaMuabl paBHa S. BokoBoe pe6po o6pa3yeT ¢ NJIOCKOCTHIO
ocHoBaHHsa yros, paBHbil a. Haiith o6bem nmupamuasbl.

253. Bricota npaBHAbHOH TpeyroabHOHW MHpaMuabl paBHa . [IBy-
IpaHHbI yron Mex1y 60KOBLIMH IpaHsiMH paBeH ¢. Haiith o6bem nu-
paMHabL.

254. BokoBoe pe6po MpaBUILHOM YeTHIPEXYroJbHOH NHpPaMHUIbI
paBHO b. JlByrpannbiil yroa Mexjy ABYyMsl CMEXHbIMH GOKOBHIMH rpa-
HsIMH paBeH ¢. Ha#tH obvem nupamunsbl.

255. HaiiTi njowmanb NoBepXHOCTH NMPaBHJIbHOR TPeyroJibHO# MH-
pamuabl, 06beM KoTopoil pasen V, a yroa mexay 60KOBOH rpaHblo H IJIOC-
KOCTLIO OCHOBAHHA PaBeH .

256. B ocHOBaHHH NUpaMHAbl JEXHT NPAMOYTrOJbHLIA TPEYroJbHHK,
THNOTEHY3a KOTOPOTO paBHa ¢, a oCcTphlit yroa pasen a. Kaxkaoe 60ko-
Boe pe6po MHPaMHUAbl HAKJIOHEHO K NJOCKOCTH OCHOBAaHHA MOX YIJIOM,
paBHbiM P. Haiitn o6bemM nupamuibl.

257 (10). OauHa nepneHAMKYNsipa, ONYLIEHHOTO H3 ULEHTPOMAA
OCHOBAaHHs MPaBHJbHOH TpeyroJbHOH NMUpaMuAbl Ha ee 6okoBoe peGpo,
papHa [. HahTu o6bem nupaMuabl, ec/ii ABYTrpPaHHbIA Yroa Mexay
GOKOBOH TPaHbIO H IJIOCKOCTHIO OCHOBAHHA MHPAaMHAbI PABEeH o.

258. JlnHHa nepneHAMKy/Asipa, ONYIIEHHOTO M3 LEHTPOUAA OCHO-
BaHHWs NpaBHJIbHOII TpeyroJbHOH NUpaMuinl Ha 60KOBYIO IpaHb, paBHa
[. HaiiTn o6beM nHpaMHuibl, €CJIH yroJl Mexay 60KOBLIM pe6poM H MJoc-
KOCTbIO OCHOBaHHs paBeH P.

259. B TpeyrosnbHo# nupamusie, Kaxjoe u3 G0KoBbIX pefep KOTOpo#
paBHO b, OJHMH M3 MJIOCKHX YIJIOB NPH BeplUHHE NPAMOM, 8 KaXAabli
M3 AByX Apyrux pasen 60°. Haiith o6beM nupamuabl.

260. B tpeyroabHo# nupaMuje MJOILAAH ABYX B3aWMHO NEpneHAH-
KYJAsipHbIX TpaHel paBubl P u Q, a anuHa ux o6uero pebpa — b.
Haiitn o6veM nmupamuibl.

261. Bricota nupamuabl, OCHOBAaHHEM KOTOPOR SABJSETCH KBajpar,
JIeXKHT BHE NMHUpaMuiabl H paBHa H. JlBe nmpoTHBONO/OXkHbie GOKOBbLIE
rpaiy — paBHOGeApeHHbIE TPeYroJIbHHKH, 006pa3ylolliHe ¢ MJIOCKOCTbIO
OCHOBaHHsA yrabl, paBubie a u B. HaiiTh o6beM nupaMuabi.

262. OcHoBaHHeM NHpaMHAbl ABJAfAETCA NpaAMOYyroabHHK. e Go-
KOBbl¢ T'PaHH NepNEHAHKYJAPHBI NJOCKOCTH OCHOBaHHR, a JBE Apyrue
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o6pa3yioT ¢ He# yrasl, paBHble o ¥ . Halitn niowanb ocHoBauus mi-
paMHIbI, ecaH ee oObeM paseH V.

263. OcHoBanHeM nupaMmuibl ABJseTCs1 Tpaneuusi, 60KOBbe CTOpO-
HLI H Melbllee OCHOBaliHe KOTOPOH paBHBI @, a YyroJa Mexiy GokoBo#
CTOpOHOI1 i ocHOBaHlleM paBeH a. Kaxo0e GokoBoe peGpo HaK/IOHEHO
K N.10CKOCTH OCHOBaHHS MOJA yrJioM, pasHbiM fi. Halitu o6beM nupamuasl.

264. OcHoBanHeM nipaMHAbl ABAsieTCA paBHOGeApeHHAs Tpamneuus,
OC1pbIH yroJ KoTopoii paBeH o, a naowaab pasHa S. Kaxnas Gokosas
rpaiib NipaMHabl 06pa3yer ¢ NJIOCKOCTbIO OCHOBaHHUSA YroJ, paBHHIH f.
Haiitu obvem nupamibl.

265. Tpeyroabuuk ABC, y koroporo |AC|=b, |AB|=c¢c u

N

BAC = a, Bpauaercss BOKPYr ocH, KOTOpasi TPOXOJAHT Yepe3 BepIUHHY
A BHe TpeyronbHHKa H o6pa3yeT KOHTPYIHTHLIE YI/bl CO CTOPOHAMH
AC u AB. Haiitu o6beM NMo1yYeHHOTrO Te/sa BpalleHHs .

266. PasHoGeapeHHast Tpaneumusi, OCTpbli yrol Kkotopo#i paBeH
45°, a GoxkoBasi CTOPOHA KOHIDYIHTHAa MeHblILeMy OCHOBaHHMIO, Bpa-
mwaercs BOKpYyr 60KoBo#t ctoponnl. Ha#ti oGveM nosyyeHHoro Tena
BpallleHHs, ecay 6oKkoBasi CTOpOHA TpafelHH paBHa b.

267. TlpsiMoyrosibHbIH TpeYroJIbHHK BpalllaeTcsi BOKpYF OCH, Hpo-
XOAsieH yepe3 BepLWIHHY MPAMOro yrja napa/ye]bHO THIOTEHY3e.
Haiitu o6bem nosyuyeHHoro Teja BpalleHHs, €CJH H3BECTHO, YTO MJIO-
lajib TPeyroJibHHKa paBHa S, a AMMHA NepneHAHKYJAsipa, ONYLIEHHOFO
M3 BepIUHHbI NMPAMOrO YIJla HA THNOTEHy3y, paBHa MOJOBHHE JJHHBI
OJIHOTO H3 KareToB.

268. CropoHbl OCHOBaHHS MNPaBHJIbHOH yCedeHHOH YeThIpexyrob-
HOil MHpaMuabl paBHbl @ H b (@ > b). ¥YroJa, o6pa3oBaHHbIH MJIOCKOCTBIO
GOKOBOH IpaHH C MJOCKOCTbIO OCHOBaHHA, paBeH a. Haftu o6bem nu-
paMHAbI.

269. Ha aByx cKpelIMBAIOLIUXCA TPAMBIX B3ATbl OTPE3KH, AJHHLI
KOTOpHIX paBHbI a U b. JlokasaTb, uTo 0o6beM napaJJsenenunena, pe6-
paMy KOTOpPOTO fIBJSIOTCS 3TH OTPE3KH, He 3aBHCHT OT pacloJIOXKEHHS
OTPEe3KOB HA J@HHHIX NPAMBIX.

270. Paauyc ocHOBaHHSA KOHyca paBeH R. JIBe B3auMHO nepneniu-
KyJspHble o6pasylomue 1eaaT naoiaab 60KOBOA NOBEPXHOCTH KOHYCa
B oTHoleHuu 1 : 2. Halitu o6bem Konyca.

271 (11). M3 kpyra, paauyc KoToporo paseH R, Bhipe3aH CeKTop
C UEHTpaJbHbIM YrJioM, paBHbIM o. CeKTOp CBEPHYT B KOHHUYECKYIO
Boponky. Hafith o6beM 3TOH BOPOHKH.

272 (12). OcHoBanHeM NHPaMHUAbl ABJSAETCS NMPAaBHIbHLIA TPeyroJb-
HHK, CTOpoHa Kotoporo paBHa a. IlepnenfiuKy/asp, onylUeHHbIH H3 ce-
peAuHbl MeHbllero 60KoBoro pefpa Ha IJIOCKOCTH NPOTHBOMOJOXHOH

rpaHH, paseH %. OcHoBaHue BBICOTHI, JeXallle# BHe NHpaMuibl, paB-
HOYJANeHO OT ABYX BEpILIHH TPeYroJlbHHKa—OCHOBaHHA, a OT TpeTbel
HAXOAUTCA Ha pacCTOSHHH, BJBOE MEHbLIEM, YeM OT ABYX NepBhIX.

Haiitu o6beM nupamumer.
273. B uuaunape napa/iie/ibHO €r0 OCH Ha PacCTOSHHH @ OT Hee
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npoBefileHa MJOCKOCTb, OTCEKAIoIash OT OKPYKHOCTH OCHOBaHHA AYTY,
BeJIHYHHA KoTopo# paBHa o. [lnowmans cevenns pasHa S. Hafitn o6vem
LHJIHHApA.

274. Tlnowanb oceBoro CeuyeHHs LIAPOBOTO CeKTopa B TPH pasa
MeHblle mJowaad Gosblioro Kpyra wmapa. Haitu oTHolwenne o6bvema
3TOro cekTopa K obwveMy Iuapa.

275. Haiiti oTHolleHHe 00BEMOB TeJ, MOJYUYEHHBIX MPH BpalleHHH
TpeyroJibHHKa BOKPYr OCHOBaHHS M BOKPYr NpfAMOH, MNapaJJe/bHOH
OCHOBAHHIO H TNPOXOAfilleH yepe3 BepLIMHY TpeyroJbHHKa.

276. Jlokasatb, 4To 06BLEMBI TeJ, NMOJYYEHHBIX NPH BpallleHHH na-
panJieslorpaMMa BOKpYT €ro CMeXHbIX CTOPOH, 06paTHO NPONOpIHOHAMb-
Hbl OTHOLLIEHHIO JJIHH 3THX CTOPOH.

277. Tpeyro/bHHK CO CTOPOHAMH, OTHOWIEHHE MJIHH KOTOPLIX paB-
HO @ : b : ¢, BpaulaeTcs CHaya/ja BOKPYT OXHOM CTOPOHBI, 3aTeM BOKPYT
apyrofi M, HakoHel, BOKpPYr Tperbeit. Hafith oTHoweHnue o6nemoB
NOJIYYEHHBIX TeJ BpallleHHS.

278. Tlpu BpalleHHH NPAMOYFOJBLHOTO TpPeyroJbHHKAa BOKPYTr Ka-
TETOB M BOKPYI THIOTEHY3bl 006pa3yloTCfi Tesna BpalleHls, 0OObeMbl

KOTOPBIX paBHbI cooTBercTBeHHO V4, Vg u V3. Jlokasarb, uto
1 1 1

—

v
279 (8). Han xy6 ABCDAB,C,D,. Touka M — 1eHTPOHA TpaHH
AA BB, Touxa N — cepenuna pebpa CCy, Touka K Jsexur Ha pebpe

DCwu |DK| = -‘-i-IDCI. [TnockocTb, npoBeseHHas yepes Toukn M, N

u K, neant Ky6 Ha aBa MHororpanHHka. Ha#ith oTHowenne Hx obve-
MOB.
280 (9). daun ky6 ABCDA,BC\D,. Touka M — cepexanna pebpa
AA,, a touka N — cepeanna pe6pa AB,. [lnockocTs, nposeneHHasn
yepe3 ToukH M, N u C, menutr Ky6 Ha ABa MHororpaHHuka. Ha#tu
OTHOLUeHHe HX 06bEeMOB.

281 (6). Hana tpeyronbHas npusMa ABCAB,C,. B kakom oTHO-
INEHHH JeJuT oGbeM NPH3MBI CeKyllas MJOCKOCTb, MepeceKaroulast
pebpa AB,, ByCy u BC coorBercTBeHHO B Toukax M, N n K, ecan
| BiM|: |A B =1:2,|BN|:|B,C{|=2:83,|BK|:|CB|=1:3?

282 (3). Jana npsamas TpeyroabHas npusma ABCA,BCy, Y
kotopoit |AC|: |AAy| = 3 : 4. HaiiTH, B KaKOM OTHOIUCHHH JeJIT
o61eM NpH3MBL NJIOCKOCTh, NpOBeleHHas 4epe3 BepluuHy A M nepece-
Katouiasi 60koBuie pe6pa BBy u CC, cooTBeTCTBeHHO B TOYKax M u N,
ecin | BM| = | MBy|, a [AN) — Guccekrpuca yrna CAC,.

283 (4). Hana npaBuabHas yeThipexyrosbHas nupamuta SABCD.
B xakoM oTHOWweHHH Ae/1HT 06beM NHpPaMHAbl MJOCKOCTb, NPOBEACHHAS
yepe3 Touku A u B u cepenuny pe6pa SC?

284. IlnockocTb, Mpoxoxsulas yepe3 OAHO H3 peGep MPaBHJBHOTO
TeTpasapa, JeJHT ero o6bem B oTHoweHHuH 3 : 5. HaiitH Tanrence yr-
JIOB, Ha KOTOpble 3Ta MJIOCKOCTb AJAHT ABYTPaHHBIA yrod terpasipa.

285 (5). Uepe3s kawxjoe pe6po TeTpasiapa NpoBe~elia MJIOCKOCTD,
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napaJjejibHas NPOTHBONOJOXHOMY pebpy. Ha#itu orHowenue 006b-
eMa MoJyyeHHOro mnapaJjJsenenunera k oGremy TeTpasapa.

286. Hau ky6 ABCDAB,C\D,. Touka E — cepeanna pebpa DC,
Touka F — cepeauna pe6pa BB,. Kakyio yactb o6vema Kyba 3aHH-
MaeT o6beM nupamuasl AFED?

§ 15. KomMOHHaUHH MHOrOrpaHHHKOB H KPYrabiX Tex

[Npexk e ueM nepeATH K PacCMOTPEHHIO IPHMEPOB, 3aMeTHM, 4TO NpH
pelleHHH 3aaay, B KOTOPbIX HAeT peyb O KOMOHHALHH reoMeTPHYECKHX
¢uryp, BBULY CJI0XKHOCTH BbINOJIHEHHS YePTEXKEH YacTo NPHXOAUTCS NPH-
GeraThb K HX ynpouleHHio. B oiHMX cayyasiX OKa3blBaeTCs AOCTaTOYHbIM
MMeTb JIHLIb H306paXkeHHe ceueHHs GUTYp, Y4aCTBYIOUHNX B KOMOHHALHH
(TakoBo GOJBIUWHCTBO 3aJay Ha KOMOMHALUMIO KPYriblX Tea), B
ApYyrux — Hu3o6pakeHHe JIHIIb OAHOH M3 KOMOHHMpYeMbIX ¢Hryp;
MHOTa OAHY U3 (HUryp ObiBaeT HeoOXOAHMO H300pa3HTh NOJHOCTbIO, a
APYryio — JHillb 4acTHyHo. [lpu peleHuu HeKOTOphIX 3ajay mnpea-
CTaBAseTCA LeNecoo6pasHbiM BOCNOJIb30BAThCSH SMIOPOM KaHOHHYECKHX
NpoeKuHH KOMOHHHpYEMBIX (Uryp.

[Tpumep 79. lllap Kacaercs oCHOBaHHS NpaBHJIbHONH TpeyroJib-
Ho# nupamuanl SABC B Touke B u ee GokoBoro pebpa SA. Haiinem
paauyc wapa, eciu |AB| =a u |[SA| = b.

[Toctpoenune nsob6bpaxenus. I[lyctb ueTbipexyrob-
HHK SABC c ero auaroHansmu (puc. 88) sBnsercsa H306pakeHHeM
AaHHOHA nHpaMHuabl. IT0 M300pakeHHe MOJHOE M MEeTPHYeCKH omnpeje-
JeHHoe (yGeautechb B 3TOM CaMocTOATeNbHO). [locTpoutb H306pace-
HHe 11apa Mbl He MOXeM, TaK KaK ero paauyc Heu3BecTeH (NoJyuvaercs
KakK Obl «3aK0J1I0BaHHbIH Kpyr»: 4TOObl MOCTPOHTL H300paxkeHie wapa,
Heo6XOAHMO 3HATb ero paguyc, a YToOGbl HaHTH pajHyc, KesJaTeabHo
uMeTb H3oOpaxenue wapa). [lonniTaemcs pelwaTb 3ajayy ¢ MOMOLLBIO
H300paxkeHHsl, Ha KOTOPOM 1LAp He MOCTpPOeH.

Hdauno SABC — npaBuasb-
Hag MNHpaMuila, S — BeplUHHa,
|AB| = a, | SA| = b, Q — wap,
B — Toyka Kacanus inapa Q ¢
naockocTolo ABC,  Kacaercs
[SA].

Ha#tu paanyc wapa Q.

Pew e ue. 3ameTHM npex-
Ie BCero , 4To ecJad Mbl OyaeM
MMeThb H300paXkeHHe LeHTpa wapa,
104Ky P, 10 | PB| 6ynet nckomoit
AAuHON panuyca wapa Q. Takum
o6pa3oM, HMeTb H3o0paXeHHe ca-
MOro 1apa AJ1s nojcyeTa ero pa-
AHyca coBceM He 00s3aTeNbHO.
MocTpoeHiie TOYKH P BHINOJHHM,
MCX0AfA H3 caeaylolux coobpa-
Puc. 88 XeHui.

138



Tak xak wap Q Kacaercsa maockocth ABC B Touke B, To Touka P
JIeXXHUT Ha neprnenankyJspe K niaockocth ABC, BoccTaBleHHOM B
Touke B. Ha nawem ueprexe yxe ecTb n3oOpaxeHnue BEICOTHI NTHPaMH-
abl. Yepes Touky B nposeseM npsimyto m || (SO). Toraa Tak kak (SO) _L
1 (ABC), o u m L. (ABC). Urak, P € m u [PB] — panuyc wapa Q.

Ecau wap kacaerca pe6pa SA B Hekoropo#t Touke D, TO siCHO, 4TO
| AB| = | AD| (kaK a/nuHBI OTPE3KOB KacaTe/IbHbIX K wapy €2, npose-
JeHHbIX H3 oaHoil ToukH). Ho |AB| = a. CaegoBarenbuo, Aas noctpoe-
Hus TOYKH D HyxHO Ha oTpe3ke SA OTJI0XKHTb OT TOYKH A OTpe3okK
AD Taxkoii, uto | AD| = a. Tlonb3ysch TeM, yTO ANuHB peGep AB u
SA 3ananbl B o6lieM Buje, BodbMeM D € [SA] npousBosbHO M Gynem
cyutatb, 4t0 |AD| = | AB|. (Ecau 3axatb a H b KOHKPETHLIMH YHC-
JIOBLIMH 3HauYeHHsAMH, TO 6parb TOUKY D npoH3BOJbHO, KOHEYHO, HeJlb-
3. Tak, ecam a =15, b =20, 0o |AD]: |SA| = 15:20, nan
|AD]|: |SA| = 3 :4, oTkyaa sicHo moctpoeHune Touku D.)

[Toctpoum nanee [PD]. Tak kak pe6po SA kacaercs mapa £, T0
[PD] L. [SA] u [PD] — paauyc wapa @, 1. e. |PD| = |PB|. Onn
noacuera |PB| BLINOMHUM CJEAYIOUWHE MOCTPOEHHSA:

1) [SP],

2) [OB] — otpe3ok Mmeauannt AABC,

3) [PK]II[0B].

[Tonoxum |PB| = x u cocTaBHUM ypaBHEHMe.

Tak kak |SA|=bu |AD| =a, 10 |SD|= b —a.

N3 npamoyronbtoro ASDP umeeM:

ISP = (b — a)® + x%.
Hs nmpamoyrosbHoro A SBO umeem:

aV§ a?
1B0|=2¥2 w|s0|= )2

Tak kak m | (SO) u [PK]I[0B], 10 |0B| = |PK| = 2XZ
|PB|=|KO| = x. Torza |SK|= }/ t*— % —»x,

Tenepy u3 npsmoyrosnbHoro A SPK nonyuum:
|SP? = |SK[* + |PK[*, uan

. a? P (aV3Y
(b—a) 4 22 = (]/bz—T —x) +( A ) .
Pewas 3To ypaBHeHHe, HaXOAHM:

V3 a2 —a)

2V —at

UccnenoBanue. Tlo ycaoBmo map Q Kacaercs pebpa
SA, 1. e. D ¢ [SA]. Takum obpa3som, no cMuicsy 3anaun b > a. He-

TPYAHO yGeaMTBCH, YTO NPH BBHINONHEHHH 3TOr0O HepaBeHCTBa Gyner
BLINOJIHATLCS H HepaBeHCTBO X > 0.

X =
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Urak, | PB| = V3a—a) , rae b > a.
2y 36 — a?

3ameuanne O6pawaeM euwe pas BHUMAaHHE YHTAaTeJsl HAa TOT ¢axT, UTO
HCCACA0BaHHE NPOBOAHTCA NO CMbICAY 3aAauil, a He Mo GopMye, NoTyYeHHONA AJs HC-
KOoMO#H BestyuHbl. Tak, B pacCMOTPEHHOM MpHMepe HCCNeA0BaHHe HANACHHOTO 3Haye-
HHA X NO noayuyeHuo# opmyne cBenoch Obl K PELIEHHIO CHCTEMbl HEPAaBEHCTB:

{2b —a >0,
32 —a?>0
(nepaBenctBa a > 0 b > 0 Mbl ONYCTHJIH Kak caMo coGoft pasymerounecs). U3 stoit

CHCTeMbl MBI MOJAYUHAH Obl, 4TO & > alga .

roil 3aBHCHMOCTH, OAHAKO, OKA3LIBAETCH AOCTATOYHO JMHIWIL ANS CYWECTBOBAHHSA
caMo/i nMpaMHALL: B NpsAMOYToabHOM TpeyroabHitke SAO riunoreny3a 6yaer Goabuie Ka-

Teta, J17 CyLIeCTBOBAHHA Xe 1apa, Kacatwoulerocs pebpa SA, saBucumocty 5> 2 ?3/3

mago. Heficteutenbuo, nyctb b = 0,8 a [ B sToM cayvae b > a 123 . Kak ormeua-

nock Buiwe, |AD| = a. Takum obpa3om, 6yaer | AD| > | SA |, 1. e. wap Gyger ka-
caTbcsa He oTpe3ka SA, a ero NpPOAOJKEHHS.

Mpumep 80. Han ky6 ABCDAB,CiD,, peGpo xoToporo
paBHo a.Yepes Bepwnnbnl A u C v uepe3s cepeaunst pebep ByCy u C,D,
nposefena cepa Q. Hafinem paauyc 3Toit coepsl.

[ToctTpoenune H306paxXeHHs. IMycte  durypa
ABCDABCiD, (puc. 89) sBnsercs uaoOpaxeHHeM JaHHOro Ky6a, a
ToukH Fy u E{ — cepenunnt ero pebep ByC; u C{D; COOTBETCTBEHHO.
Oro u3o6paxeHue MNOJHOE H METPHYECKH onpejeseHHoe (yGeautech B
3TOM caMocTosTeNbHo). Kak M B npeabiayiieM npuMepe, NOCTPOHTH
H3o6paxkenne 3aaHHoM cdephl BeCbMa 3aTPYIHHTEIbHO, TaK KaK AJH-
Ha paauyca ctepbl HenspectHa. OanHako H3o0pa)keHHe chephl W He
CTO/Ib HEOOXO0AHMO: BeAb ec/iH Ha H3o0pax<eHHH OyleT NMoKasaH LEeHTP

3ToH cdepbl H Kakas-uH6yab TOY-

Ka ee MOBEPXHOCTH (Y HAacC TakHX
€, TOYeK TMOKa3aHO YKe uYeThipe),

TO, MOXKET OHTh, H OYAeT MOXKHO
7 NOACYHTATL JJMHY pajHyca.

Pemenue. 3afiMeMca
npex/je BCEro IMOHCKOM TOYKH
M —uentpa cdepnt 2. Tak kak
A€eQ nu CeQ 10 TOuKa M
MPHUHALJIEXKHT  MHOXECTBY  TO-
YeK, OAHHAKOBO  YyAaJeHHbIX
or Touexk A u C. Herpya-
HO JROrafartbCs, YTO 3THM MHO-
JKECTBOM TOYEK SBJSIETCH JHa-
roHajabHas ImJockocts BB,D,D.
Ananornyso Touka M npuHaznie-
KHT JAHAarOHaJIbHOH IIOCKOCTH
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AAC,C. Takum o6pa3oM, Touka M mnpunaanexur(00y)= (ACCy)N
N (BDD,). U nakoHen, Touyka M npHHAAJNEKHT MJIOCKOCTH &, KOTOpas
nepecekaet orpe3ok CE, B Touke L — cepeaune otpeska CE,, npuueM
a L [CE,].

Tak kak njockoctb o uMeer ¢ maockocTbio DCCy obuyio TOYKY
L, To 3TH NJIOCKOCTH NepecekaioTcs Mo npsMo#t /, mpoxoasuwe yepes
TouKy L, npuuem tak kak [CE,] L a, To [CE,] L I.

[MocTpoum Touky E — cepenuny orpe3ka CD u mocTpouM OTpe3oK
EE,. Tak kaK H3o6pakeHue, Ha KOTOPOM Mbl OCYIUECTB/IseM JONOJHH-
Te/NbHble TOCTPOEHHS, SABJASETCH MeTPHYECKH ONpeleeHHbIM, TO Npo-
BeCTH yepe3 TouKy L npsmyio ! mpOH3BOJIbHO H CKa3aTh, YTO NYCTb
I 1 [CE{), Henb3sn. Bmecte ¢ TeM npsmas [ nepeceuer orpe3ok EE;.
IMycte I N [EE{] = K. Torna A KLE, G6yner npsiMOYro/JibHbIM H
nofo6HuIM Tpeyronbiuky CEE,;. Y3 noaobus ke 3THX TpeyroJibHUKOB
nocneayer, uro |KE,|: |CE,| = |LE,| : |EE,|. A taK Kak | EE,| = a,

ICE|=%, TO

5 3
ICE, | =2¥5, a |LE,|=2¥E,

Takum o6pasoM, Mbl HaitzeM, uto ecau [ L [CE,), To |KE,| = -‘;’—a.

[loab3ysach 3TUM PaBeHCTBOM, H NMOCTPOUM TOUKY K.

Jlanee nocrpouM [OE7] u uepe3 Touky K nposeaem npsamyio & || [OE].
Herpyano y6enutscs, uto k < (OEK) u uro k () (00,). Ilycts
M =k  (00,). Torna, trak kak (MK) ||[OE] u [OE]_L (DCCy),
10 (MK) L (DCCy).

Hrak, [CE,] L (LK) u [CE,] L (MK). Torna [CE,] L (LKM).
Hpyrumu caosamu, (LKM) = a, u, TakuM obpasom, M € a, a nosto-
My M — uentp Q.

IMoncuuraem |ME | — pnuny paauyca cdepnt £2.

M3 npamoyroassoro AMKE, nonyuum:

| ME,| = V[MRF FTREF = XA

(MoxHo Obinio, ecrectBeHHo, HCKaThb |MC | — anuny paauyca coe-
pu 2 u3 npamMoyroJbHoro TpeyroabHuka MCO, rae |OM| =%a,

ocl =22 )
Mccanepnosanue. [lo cmucny sanaun |ME,| > MOy =

_ _ 5 11 5
= |KEy| = 5@ Ho mepasencrso = 8“ >-3 @ uctunno. Takum

o6pasoM, paauyc chepbl Q paBen aV;ﬁ.

I[Ipumep 8l. TpexrpanHbi yroa o6pa3oBaH MJIOCKOCTAMH o,

Buy npuyema L vy, B L yuap = 2¢. Chepa = Kacaercs miaockoc-
TH ¥ B TOYKe B, a nIoCKOCTH & H B nepecekaeT no KOHTPYSHTHLIM OK -
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c’ PYXHOCTAM @y H ©,, PAAHYCHI KO-
TOpBIX paBHbl r. PacctosiHue oT
ToykH O — ueHTpa cgepn — 10
TOYKH A — BepUIHHBI TpeXrpas-
o Horo yraa — paBio [. Halinem
paaHyc cdephl.
[Moctpoenue H306-
paxeHusn O6bemHoe H3006-
paxenHe KoMOHHaL MK cdepbl Z H
TpexrpadHoro yrsia afy sBJaser-
Csl TPOMO3/IKHM, H ero ROBOJIbHO
HenpocTo BbIMOJAHUTE. [losTomy
451 NOCTpOeHHs H306pakeHHs
NPHMEHHM METOJ OPTOTOHANBHOTO
NPOEKTHPOBAHHA Ha Napy B3aHM-
HO TMeprneHAHKY/ISPHBIX TJOCKO-
ctell npoekuuit A u V, xoropnie
BbiGepem M3 cJenylomux coobpa-
KEeHHH.
Tak xak ¥ Kacaercs y B TOY-
p ke B, To (OB) L y. Tak «xax
ne. 90
o Llyup Ly to(enp) Ly
[Tycrs (o N P) = (AC). Takum
o6pa3zoM, (OB) || (AC). IpsambiMu OB u AC onpenensiercss HeKkoTopas
NJIOCKOCTb O, TNpHYeM Tak Kak 0 o (0B), to o L y. Tlpumem y 3a
FOpU3OHTA/bHYIO MJOCKOCTb npoekuuit (y = H), a 0 3a BepTHKalAb-
HYIO TJIOCKOCTh TpoekuH#t (o = V).

3aMeTHM ellle, YTO TaK KaK 0y N o, (0, = 2 | &, 0, = X Np),
To Touka O ONMHAKOBO YyAaJieHa OoT « H f, a cJeloBaTesNbHO, 0 — OHC-
CEKTOpHAA MJOCKOCTb ABYrpaHHOro yria, o6pa3soBaHHOrO IJIOCKOC-
TAMH o U P, 1 0 nepecekaeT £ Mo OKPYXHOCTH GOJBIIOrO Kpyra. Jmop
KaHOHHYECKHX NpoeKuui KoMOuHauuu Q M TpexrpaiHoro yraa ofy
npeactassieH Ha pHcyHke 90.

(HaGmoaarenbHbift ynTaTe b, HECOMHEHHO, OOpaTHT BHUMaHHe Ha
TOT (aKkT, YTO B BEePTHKAJIbHOH MJIOCKOCTH NpPOEKUHH He NOKasaHbl
3JIJTMNCHI, ABAAIOLIHECA NMPOEKIHAMH OKPYXKHOCTeH ®; U o,. [locTpoe-
HHE 3THX 3JIJIHNCOB He CTOMb YX CJ0XKHO, OHAaKO B JajibHeHlleM OHH
He TOJIbKO He HYXHbI, HO H H3JIHILIHEe 3arPOMOXK/AI0T YepTex.)

D ano: Z aPy — Tpexrpanubiéi yron, A — BepunHa, o L ¥y,

p Ly, o/LB = 2¢, Q(0, |OB|) — chepa, B — Touka KacaHHs cdepbl
Q HMIOCKOCTH ¥y, R N a =0, QN P = 0, 0 H 0 — OKPYX-
HOCTH, PajlMyC Kax10H H3 KOTOpbiX paBeH r, |OA| =

Hatru |OB].

Pemeunwne.  ScHo, wuro la'o’| = |, (a:,\ﬂ,q) =290 H

PN
(2xdH) = ¢, [de] — ropu3onTanbHas NPOEKLUHA OKPYXKHOCTH @;,
T. e. |de| = 2r, u, HaKoHeL, ANMHA paauyca chepbl Q paBHa AJHHE pa-
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auyca okpyxHocteit § H §'— coOTBeTCTBEHHO FOpH3OHTaJbHON M Bep-
THKaJbHOH mNpoeKuHui coepbi Q.

B nyockoctH H M3 TOYKH O ONYCTHM MepneHAHKYasp of Ha
ay ([of] — uso6paxenne [OF] L. ). Toraa |df| = r. Tlonoxue wuc-
KOMYIO JJIHHY paauyca coepsl Q, a 3HaUHT H OKpyxHocTeR § u §’,

paBHO# x, umeeM: |od| = x u |0'b'| = x.
Torra u3 npsmoyrosbHoro Ao'a’b’ monyuum:
la'b’'| =V B — 2.

Ho, kak uerpyano sameruth, [ao] 2 [a'd’]. Takum o6pa3oM, u

—_— -~
lao| =V I* — %%, a Toraa, TaK Kak aof = ¢, H3 NpPAMOYTOJbHOIO
TpeyroJibHHKa aof uMeeM:

lof| = |ao]sing = V' I® — x*sin @
M, C/IeJl0BaTe/bHO, M3 NpPAMOYrOJBHOIO TpeyroibHHKa odf MMeeM:
X2 =r® 4 (I — x? sin? .
Peluasi 370 ypaBHeHHe OTHOCHTEJbHO X%, HAXOAUM:
W= r? + 2sin? Q).
14 sinzg
Or6paceiBasi cpa3y OTpHIlaTe/IbHOE 3HAYEHHE X, KaK 3aBeJOMO Mo-

CTOpOHHee, MoJyyaeM:
X = ‘/r’ + 2sin? @
| +sin2gp

Hccnepnosanue. [lo cMbic1y 3agaud sicHO, 4TO
lof| < x < |ao, VE—xtsing <x <V —x3,
WJIH
x > |df], x>r.
[NoacTapiisis B 3Ty CHCTeMy HepaBEHCTB 3HaYeHHe X H pellas NoOJyuyeH-

HYIO CHCTEMY HEpaBEHCTB, HaXOAuM, 4To r < Kg—l Cos @.
SIcHO TaKxKe, YTO TaK KaK 2¢ — BEJHYHHA YI/a MEXAY IIOCKOCTS~
MH (2 1 B), T00° <29 <90°% T.e.0° <@ <45°

Urak,
|OB| = ‘/—”“’s‘"""
1 4sing ’

r<glcoscp

rje

0° < ¢ < 45°.

3ameuvanne. Kasanoch OH, B BLPaXKeHHH, HafiICHHOM AAA 3HaUeHHA X,
napameTpsl 7, { H ¢ MOTYT NpHHIMATb J106bIe AEACTBHTENbHEE 3l1auents (NOAKOpPEHHOe
BhIpaXeHHe OyJAeT IOJOXKHTEAbHbIM), OAHAKO, KAK MOKa3al0 HCCAeloBaHde, MpoBe-
JAEHHOE N0 CMLICAY 3aJa4H, 3TO KaJeKO He Tak.
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MMpumep 82 Llentp
11apa, BNHCAHHOTO B MPAaBHJbHYIO
YeThIpeX yrOJbH Y10 NUpaMuay,
COBMajaeT C LIEHTPOM Ilapa, OMH-
CaHHOTO OKOJIO 3TOil NHpaMHIbI.
Hafinem aByrpaunbliit yron npH
peGpe OCHOBaHHS MHPaMHIbL.

[TocTpoenune naobpa-
xeHHs. [TyctbourypaSABCD—
n3o6paxeHue MNPaBHIBHOH YeTkl-
pexyroJbHoi nupamuanl (puc. 91).
dro u3obpaxkeHHe ToJHOe H AJA

Puc. 91 Hero p=4. Iloctpoum [SP]—
anotdemy GokoBo#t rpanu SAB u
[(OP] — npoekunio anogemer SP
na naockoctb ABC. Bynem cuurate [PK) nsobpakeHHeM GHCCeKT-
pucel yraa SPO, 1. e. 6ynem cuntatb TouKy K usobparkenHeM LEHTpa
BnucanHoro mapa Q. TakuM o6pa3oM, Ha u3oGpakeHHe pacXonyeTcs
elle OJIHH MapaMeTp, H OHO CTAHOBHTCH METPHYECKH oOrnpeaeseHHbIM.
Beuay HeonpaBiaHHOH C MeTOJHYECKOH TOYKH 3PEHHA CJOXHOCTH
NOCTPOEHHS BEPHOTO H300paxKeHHA HANOXHM Ha H306pakeHHe eule
oaHO (lUecToe ) MeTpHYECKoe YCJOoBHe: GyleM CYHTaTh, 4To Touka K
ABJISIETCA TaKXe H H300paxenHeM LEHTPa wapa X, OMHCAHHOrO OKOJIO
nupamunbl (. e. 6ynem cuurath, uto |AK|: |SK| =1 :1). Hanaras
Ha u3obpakeHHe 3TO YCJOBHE, OHO CTAHOBHTCS MeTpHUYECKH Mepeon-
pereneHnbiM (p = 6). Hsobpaxenust wapo 2 u X noka3plBaTb He
Gy aeM.

Hauno: SABCD — npaBunbHafa  nHpaMmila, S — BeplIHHA,
Q (K, |OK|) — wap, snucanublit B nupamuay, = (K | AK|) — wap,
ONHCaHHbIH oxong\ NHpaMHIbI.

Haatu: AB.

Pemenune. Tak kak [SP] — anopema A SAB, B KoTopom
[SA] 2 [SB], To[SP] L [AB]. Ho [OP] — npoekuus [SP] na (ABC).
Torna u (OP] L [AB]. Takum obpasom, £ SPO — auHefHbIA yroa
HCKOMOTO ABYrpaHHoro yryia AB.

P
TTonoxkum SPO = x. PaccmatpuBaemas 3afaua sBaAseTcs 3apaveit
THNAa M, NO3TOMY ee MOXHO pellaTh BBEJleHHEM BCIIOMOTAaTe/bHOTO
napamerpa. [lonoxum |AB| = a n noacuutaem tgx.
| SO

HU3 npamoyronbnoro ASOP Haxoanm, uto tgx = ORI rae

AN
|OP| = -‘;— Tak kak [PK) — Guccexrpuca yrna SPO, to KPO = %

W3 npamoyroabroro A POK naxonuM, uto |OK| = —% tg —;—, a u3 nps-

MoyroJibHoro A AOK naxoaum, uto |AO| =

aV?o
2
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Torpna

|A1<|=V\A0|2+101<|2=-‘21 l/2+tg2§.

Ho | SK| = |4K|, . e. | SK| = V2+tg‘—;-.

[Noatomy

|SO| = |OK| +[SK|=%(tg—’2‘- + V2+tg”—’2i).

Takum o6pasoM,
tgr=tg 5 + V24t > (82.1)
Pemum ypaBuenue (82.1), npeo6pa3oBaHHoe K BHAY:
tgx—tgs = Ve +1g 2.

Tak kak % — BeJIHYHHA OCTPOTo yIJa, TO MoJyyaeM:

x V—x
sin 0 3 1 + cos? ry
X — b 4 ’
Cos X - COS‘E’ Ccos ;
W
siné‘- = cos X Vl + cos? %— (82.2)

Bo3BeneM B kBagpar obe yactu ypaBHenus (82.2):

sin”-;— = cos? x (l -+ cos? -;—)

X X
[Mepexons K cos SH oGo3nauas AJsi KPaTKOCTH cos*; =y, noay-
yaeM ypaBHeHHe

l—y=Qy—1*(14y),

KOTOpoe mocJje psia ynpoueHHH npeoGpasyercss B ypaBHeHHe
4y — 2y = 0.

Takum obpa3oMm, Haxoaum: y, = VTQ, Yo = —]/‘72, ys = 0.

Or6pachiBast 3aBeOMO MNOCTOPOHHHE 3HAYEHHS Yy, H Y3, MNONY-
YaeM:

cost X =VZ gy LECsx _ V2
2 2 2

OTKyAa cosx = }/2 — | u, caenosatenbho, x = arccos ()2 — 1).
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n
HccnepnoBanue. Ilo cmbicay 3anaun 0 < x <? T. €.

0 <cosx < 1. Halinennoe snauenue cosx = J'2 — | ynosaersopser
nocne Hed CHCTGME HEepaBeHCTB.

Urak, AB = arccos (V2 — 1).

3apaun Aas CaMOCTOSATENbHOrO PpeLUeHHS

287. Cropona pom6a pasua a. Coepa, paauyc Kotopo#t paBeH R,
KacaeTcst BceX CTOPOH pomba. PaccTosHHe OT LeHTpa cdepbl A0 NJIOCKOC-
TH poM6a paBHo d. Haiith niowans pomGa.

288 (2). Ha nosepxHocTH cgepel, paaHyc KoTopo# paseH R, faHbI
JiBé KOHTPY3IHTHbIE OKPYXXHOCTH, MJIHHA OOllell XOpAbl KOTOPLIX paBHA
a. HaliTu paauycbl 3THX OKPYXKHOCTeH, eC/JH MJIOCKOCTH HX B3aHMHO
NeprneHAHKYJISPHbI.

289 (12). Croponbl paBHOGEePEHHOH TpameuMH KacaioTCA LHJIMHA-
pa, oCcb KOTOPOro MepneHAHKYJspHa napajjelbHbIM CTOPOHAM Tpare-
uud. Haiitu yros mexay NJIOCKOCTBIO TpamewHH H OCbIO LWJIMHApA,
€c/li OCHOBAHHSA TpaneuuH pasusl @ H b (@ > b), a BbICOTA ee paBHa
h.

290. Ha npsamoyroabHoM JucTe 6ymard, CTOPOHa KOTOPOro paBHa

. a
a, NOCTPOEHblI OKPYXKHOCTH, paiHyC OJHOH H3 KOTOpblX paBE€H -1-5 ’

L] w 2
a 1pyro# %. Paccrosinie Mexay LLeHTPaMH OKPYXKHOCTEH pPaBHO 3" ,

a JIMHHA WX LEHTPOB MnapaJJebHa OCHOBaHHIO NpsMOyro/abHHKa. K
OKPYJHOCTSIM npoBejleHa ofwasi BHYTpeHHSs KacartenbHasi. Haittu
pacCTosiHHe MeXAY TOUKaMH KacaHHs [0CJe TOro, KakK JIUCT CBEPHYT
B KPYrJyl0 UHIHHAPHYECKYIO MOBEPXHOCTb, OCb KOTOpPOH nepneHau-
KyJIipHA JIMHHH LIEHTPOB OKpPYXHOCTEH.

291 (1). Haubl ky6 W mpaBH/IbHAA YeThipeXYroJbHas NHpaMHia,
6okoBoe peGpo KoTopo# paBHO b. BeplunHbl o1HOH H3 rpaHeit Ky6a
ABJISIIOTCH cepelnHaMy peGep OCHOBaHHSA MHPaMHABLI, a Kaxjaoe pe6po
NPOTHBOJIEXKAWEH IpaHH Ky6a nepecekaer o1HO U3 GOKoBbIX pebep nH-
pamuabl. Haiith o6bem uyacT Ky6a, HaxoAsllelcs BHe MHpaMHAbL.

292. B Kky6e, pe6po KOTOpPOro paBHO @, NpOBeieHA [AHaroHaJb.
Peb6pa kyba, CXoasllHeCs Ha OAHOM KOHLE AHaroHasdH, pasfieeHbl
nonosiaMm. [losyyeHHble TOYKH JeN€eHUsT W ApDYroii KoHel AMaroHanu
NPHHSATH 32 BepluHHbl Nupamuabl. HafiTn o6beM 3Toi nupaMuasl.

293 (3). Pebpa TpeyrosbHOM nHpaMuibl, BbiXoAsLlHe 3a BepLUHHBI
A, nonapHo nepneHAMKYJAsIpHbl, @ HX AJHHBLI paBHbl a, b W ¢. Haitu
o6bem Kyb6a, BIHCAHHOTO B NHPaMHAy TakK, YTO OJHAa H3 €ro BEpPUIHH
coBranaer ¢ BepliHHoOH A.

294. BokoBoe pe6po NpaBH/IbHOM TPeyroJibHOH NHpPaMHAbI PAaBHO
b u o6bpasyeT C MJOCKOCTbIO OCHOBAHMSA YroJ, paBHbii o. B nupamuay
BIIMCAH PaBHOCTOPOHHHH LUM/AHHAP TaK, YTO €ro HHXKHee OCHOBaHHe Jie-
XHUT B IJIOCKOCTH OCHOBAaHHsA nupamuiel. HafiTh BbiCOTY uMIHHApA.
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295 (5). boxosoe pe6po npaBH/IBbHON YeTHIPEXYroJNbHON MHPaMHUILI
paBHo b, a yroa, o6pa3soBaHHbI GOKOBBLIM peGpOM 1 MJOCKOCTbIO
OCHOBaHHf, paBeH a. B 3Ty nupamuay Bmican paBHOCTOPOHHHE LH-
JIHHAP TakK, YTO OAHA H3 ero o6pa3ylolliiX pacloyokeHa Ha AMarOHANH
OCHOBAHHSA MHPaMHAbI, @ OKPYXHOCTb OCHOBAHHS KacaeTcsi ABYX CMex-
HbIX COKOBBIX rpaHedl nupamMuasl. HaliTh paanyc ocHOBaHHsI LHJAHHAPA.

206. B wmaHHAp, BBICOTa KOTOpPOro paBHa [, BnucaHa TpeyroJb-
Has nupamuna. Jlse rpanu nupamuibl TNepneHAHKY/ISPHBI MJOCKOCTH
ee OCHOBaHHS, a 11Ba GOKOBbIX pe6pa 06pa3yioT C NJIOCKOCTbIO OCHOBaHHA
YIJIbI, K&XAblH H3 KOTOPHIX paBeH G. ¥ToJ MexAay 3THMH peGpamH pa-
BeH B. Hafitu naowanp 60KoBOH NMOBEPXHOCTH NMHUDPAMHABI.

297 (8). Pe6po npaBuabHOro Tetpassnpa paBho a. Kpyraas unauna-
pHYeCKasi MOBEPXHOCTb MPOXOIHT yepe3 OJIHO H3 ero pefep It Yepe3
Bce ero BepwHHbl. HaliTH paguyc ocHOBaHHSt LUHJIIHAPA.

298. OcHoBanHsi WIAapOBOrO CJOA M UHAMHApa coBnajarTr. O6beM
Tesla, 3aKJIOYEHHOr0 MeXJy HX GOKOBEHIMH TNOBEPXHOCTAMH, paBeH
36n cM®. HafiTy BbICOTY uUMAKHHAPA, PaBHYIO BLICOTE LIAPOBOrO CJOS.

299. B konyc c paguycoM oCHOBaHHA, paBHbIM R, BNUCaHa TpeyroJib-
Has NpH3Ma C KOHTDYIHTHbIMH pe6paMu TaK, YTO €e OCHOBAHHE JIEKHT
B MJOCKOCTH OCHOBaHMf KoHyca. Haiitu o6veM npu3Mbl, ecaH yroa
Mexay ofpasyioiled KOHYCa H TJIOCKOCTbIO ero OCHOBAaHHSI PaBeH .

300 (10). B ky6, pe6po KoTOpOro paBHoO @, BIHCaH NpsMOf Kpyro-
BOH KOHYC C yrJioM MexAy oGpa3syiollHMH B OCEBOM CEYEHHH, PaBHBIM
a. Haltth aauny oGpasyiouieli ¥ pagnyc oCHOBaHHS KOHYCa, €CJ/IH ero
BLICOTA JIEXKHT Ha AHAaroHalH Kyoba.

301 (6). Ky6 ABCDA,B,C,D, Bnucau B KOHYC, pafHyCc OCHOBaHHS

KoToporo pasen R, a Buicotra R}/ 2. Ocnosanne ABCD Ky6a HaxoauTcs
Ha OCHOBAHMH KOHYyca, & ToukH Ay, By, C; u Dy — Ha ero 60oKoBo#i
nosepxHoctd. Haktn niomanb Tpeyronbnuka A,CiM, rae M — tou-
Ka nepeceyeHust npsmo#t BD ¢ OKpyXKHOCTbIO OCHOBaHHS.

302. [lsa KOHYca HMeEIOT KOHIEHTPHYeCKHe OCHOBaHHUsI H ofumylo
BBICOTY, paBHYI0 H. Pa3nocTb BeJMYHH YIJIOB, KOTOphie 06pa3ylollHe
COCTABJSAIOT C OChIO, paBHa P; yroJs Mexay obpasyiollefi BHyTpeHHero
KOHYCa H IJIOCKOCTbIO OCHOBaHHs1 paBeH a. Halitu o6bem yacTH npoct-
PAHCTBa, 3aKJ/JIOYEHHOM MeIy MOBEPXHOCTAMH KOHYCOB.

303 (4). B ky6 c pe6poM, AnHHA KOTOPOro paBHA @, BMHCaH L1ap
TaK, 4YTO ero NMOBePXHOCTb KacaeTcs Bcex pebGep kyGa. Haiirn o6bem
YaCTH 1uapa, SakJIYeHHOH BHYTpH Kyo6a.

304. Pe6po xyba paBHo a. Hafity paauychl ABYX KOHI'DY3HTHHIX
11apoB, KOTOpble MOXHO NMOMeCTHTb B KyO Tak, 4YTOObl OHH He MOTJH
NepeiBHraThCA BHYTPH Ky6a NpH ero nepeMelieHnsx.

305. B xy6 ¢ pe6poM, AJHHE KOTOPOTO paBHAa 4, BMHCaH liap. 3a-
TEM B OJIMH M3 TPeXTPaHHLIX YIJIOB NpH BepliHHe Ky6a BnucaH BTOpO#
map, Kacawliuuics nepporo mapa. Hafitu paguyc Broporo wapa.

308. Hlap BnucaH B npsiMyio NPHU3MY, OCHOBaHHEM KOTOPOR CJTYXKHT
NPAMOYIOJ/bHLI TpeyroJbHHK, B KOTOPOM NEpMneHAHKYJAAp, ONMyuUleH-
HBI/l H3 BepLINHBI NPAMOro YIJla Ha THNOTeHY3y, paBeH h M cocTaBaseT
C ONHHM H3 KaTeToB yroJi, paBHblii . Halith o6beM NpH3IMH.

147



307. lllap paanyca R BnHcaH B KOHYC, 06pa3yiolllags KOTOPOTO BHJ-
Ha M3 LEHTpa luapa noj yrjoM, paBHbiM a&. Halfitu o6bveM konyca.

308 (7). B nonywap paauyca R BhmucaH YCeyeHHBI KOHYC Tak,
yTo ero GoJibllee OCHOBaHWe COBNaJaeT C OCHOBaHHEM IoOJYyllapa,
a ofpasyiollass HaKJIOHEHA K MJOCKOCTH OCHOBAaHHA MOJ YIJOM, pas-
HeM o. Haiitn naowaabr noBepxHOCTH KoHyca.

309. B mpsMOM KpYroBoM KOHYCE JaHbl MJIOLIAAb OCHOBaHHA S,
H nJouaab 60KOBOM NOBEPXHOCTH S,. HaliT paanyc mwapa, BHCaHHO-
ro B KOHYC.

310 (9). B xonyc BnHcaH wwap Tak, YTO PagHyC OKPYXHOCTH €ro
KacaHus ¢ KoHycoM paBeH R. [Ilpsmas, npoxoasmas dYepe3 LEHTP
11apa M TOYKY, JIeXalllylo Ha OKPYXXHOCTH KacaHHs, ofpasyer ¢ Ioc-
KOCTbIO OCHOBAaHHfi KOHYca yroJ, paBHbifi o. Hafitu o6vem komyca.

311. Hafity paanyc wapa, BNHCaHHOTO B NMpPaBHJABHYIO YeThpex-
YroJIbHYIO MHUpaMuiy, €CJaH o6beM NMupaMuinl paBeH V, a yron mexay
IBYMSl €e NpPOTHBOIMOJIOXKHBIMH TFPaHSMH paBeH a.

312. OcHoBaHHeM NHpaMHAbl CJYMXHT paBHOGEAPEHHBIH TpeyroJb-
HHUK, Ka)KIblH H3 KOHTFPY3HTHBLIX YIVIOB KOTOpPOTO paBeH o, a ofuias
CTOpOHA 3THX YrJIoB paBHa a. Kaxnas H3 GOKOBbHIX rpaHedl MHPaMHAB
HaKJOHEeHa K IVIOCKOCTH OCHOBaHHf NOA yraoM, paBubiM f. Hafitn
panMyc apa, BIHCAHHOTO B NHpaMHAy.

313. B wap paauyca R Bnucana nupamuaa, B OCHOBAHHH KOTOPOR
JexuT kBaapar. Oano u3 GOKOBbIX pefep NMepneHAHKYASAPHO NJOCKOC-
TH OCHOBaHHsA, a Haubosbliee 6okoBoe pe6po ob6pasyeT ¢ He#l yroJ,
paBubifi @. HafitTh GoKOBYI0O NOBEPpXHOCTH MHPAMHABI.

314. B npaBu/bHOH ueTbIpeXyroJlbHOH NHpaMuie MJOCKHA yrod
NpH BeplLiHHe paBeH &, a BbICOTAa NMHpaMuAbl paBHA M CAYXHT Aua-
MeTpoM wiapa. HalTH AJAUHY JIMHHHM nepeceyeHHs MOBepXHOCTeH MH-
paMHIBL H Luapa.

315. M3 ToukH, B3ATO# Ha NOBEPXHOCTH 1Lapa, NpoBeJeHH TPH
KOHTDY3HTHBIE XOPJbl, YTOJ MeXAY Ka)J0H NMapol H3 KOTOPBHIX paBeH
a. HaliTu 1aunbl xopa, eci paanyc wapa paeel R.

316. OcHoBaHHEM NHpaMHIbI CJAYXHT paBHOOe]peHHBIH TpeyroJsb-
HHK, Kaxjaas H3 GOKOBLIX CTOPOH KOTOPOTO paBHa @, a YroJq Mexny
HHMH paBeH a. JIBe GoKOBble TIpaHH NepNeHAHKYJSAPHBI VIOCKOCTH
OCHOBaHHf, a TpeTbs oOpasyer ¢ He# yroa P. Hahru paguyc wapa,
BIIHCAHHOTO B NHpaMHAy.

317. Illlap paauyca R BnucaH B MHpaMHAy, YroJl HaKNOHA KaKIoN
H3 rpaHe#l kotopoil paBen o. Hafitn o6vem nupamunbl, ecau B ee oc-
HOBAHHH JIeXKHT PpoMO, OCTPHIH yros KOToporo paseH f.

318 (11). B npaBuabno#t nupamuse SABCD c Bepunno#t S cTopo-
Ha OCHOBaHHA paBHa a, Gokopoe pebpo b. IlepBas ctepa ¢ neHTpoM
B Touke O, Kacaetcs njockocteit SAD u SBC cooTBeTCTBEHHO B TOYKaX
A u B, a Bropas ctepa c uestpoM B Touke O, KacaeTcs IJIOCKOCTeH
SAB u SCD B Toukax B u C. Hailitu o6bvem nupamuast AB0O,0,.

319. B KoHyC BMHCaH UWJHHIpP, IVIOWAAb TNOJIHOM MOBEPXHOCTH
KOTOpPOTO paBHA mJoilaaH GOKOBOH NMOBEPXHOCTH KOHYCA. YTOJA MEXAY
o6pasyiollMH KOHYyca B ero oceBoM cedennn pasen 90°. [lokasaTtb, uTo
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pacCcTosiHHe OT BepLIWHBl KOHyCa [0 BEepXHero OCHOBaHHA HHJIHHApPA
PaBHO MOJIOBHHE AJHHbBI o6pa3syoleil Konyca.

320 (7). Ba xonyca umeiotr obliee ocHoBaHHe. B oGiieM oceBoM
ceyeHHH obpa3sylollas OJHOTO H3 HHX NepneHAHKYJspHa NPOTUBOINO-
JoxXHOH ofpasyiouleit apyroro. O6beM OJHOrO H3 KOHYCOB BABOE
MeHblue o6beMa apyroro. Haiitu yron mexay oGpasyouieii 6oJbiioro
KOHYyCa H MJIOCKOCTbIO OCHOBaHHH KOHYCOB.

321 (5). OkoJo KoHyca oNnHcaHa TpeyroJjbHas nHpamHia. bBoko-
Basg MOBEPXHOCTb KOHYyCa JeJHTCS JIMHHAMH KacaHWsl Ha 4YacTH,
NJIOIIAAH KOTOPbIX OTHOCATCH, Kak & :6:7. B KakoM OTHOLIEHHH
JEJNAT Te e JIMHHH MJolasb GOKOBOH MOBEPXHOCTH MEPaMHAbI?

322 (6). Oxoulo wapa onucaH npamoit napanneseninel, o6beM Ko-
TOporo B m pa3s Gosblue o6beMa wapa. HalTu yribl B OCHOBaHUH TNa-
paJjie/ienuneaa.

323 (12). lllap Kacaercsi ueThipex pefep Ky0a, MpHHAAJIEKaUIHX
OAHOH M3 ero rpaHei, H NMPOTHBONOJOXHOH rpaHd. Haltu oTHOweHHe
ob6beMa YaCTH lIapa, Jexallei BHe Ky6a, K 06beMy 1apa.

324. B npaBuabHo# TpeyroabHod npusme ABCAB,C; uepe3s
cropony AB ocHOBaHMs NpoBeleHa IJIOCKOCTb, NPOXOAAILAA TaKkKe
uepe3 BepwiHHy C,y apyroro ocHoBanusi. B nupamuay C{ABBA, (C, —
BepluHHa) BniucaH wap. Hailitu yroa mMexay niockocteio ABCy u nioc-
KOCTbIO OCHOBaHHS MNpPH3MBb.

325 (11). IlaockocTb, napaJesbHasi OCHOBAHHIO KOHYCa H NMpoxo-
Afllas Yyepe3 UEHTP BIIHCAHHOTO B 3TOT KOHYC lIapa, AeJHUT KOHYC Ha
ZiBe 4acTH, 06beMbl KOTOPHIX paBHbl. HafiTH yroa Mexay o6pa3sytolien
KOHYCa H TJIOCKOCTBIO €ro OCHOBaHHS.

326 (10). Lllap kacaercs BceX 60KOBHX pe6ep NpaBH/bHOM YeTHIpex-
yroJIbHOH NMpPU3Mbl H ee ocHOBaHu#i. HaliTh oTHolleHHe nJowaaH no-
BEDXHOCTH lUapa, JieXallled BHe NPH3MbI, K MJIOWAAH NOJHOH NOoBepX-
HOCTH MPH3MBI.

327 (9). Bce nuockue yrabl Npu BeplunHe S nupaMuabl npsivbie. [o-
Kas3aTb, 4YTO BeplIMHA S, LEHTP LIapa, OMHCAHHOTO OKOJIO NMHPaMHIH,
M TOYKa nepeceyeHus MexHaH ocHoBanus A BC nexar Ha oAHOH npsMo#.

328. B paBHOCTOpPOHHHMH KOHYC BMHCaH MNOJyllap Tak, YTO €ro
Go/bLIOR KPYr HAaXOAHTCA B IVIOCKOCTH OCHOBaHHA KoHnyca. Haiitn
OTHOLUEHHEe, B KOTOPOM OKPYKHOCTb KacaHHs JEJHT mowanb G0KOBOH
NOBEPXHOCTH MoJyllapa H GOKOBOH NOBEPXHOCTH KOHYcCa.

329. B KoHyce nomellleHHl JBa LI1apa TaK, YTO OHHM KacaloTcs ApYr
ApYra H MoBepXHOCTH KoHyca. OTHOIIeHHe AJIMH PafHyCOB 3THX LIApoOB
paBHo m : n (m > n > 0). HaliTH yroa npu BepiuiHe 0CeBOTO CEYEHHS
KOHYycCa.

330. Moka3saTb, uTO OTHOlLleHHe o6beMa KOHYca K 06beMy BIHCaH-
HOTO B HEro Lapa PaBHO OTHOLIEHHIO IUIOULaAH MOJIHOH NOBEPXHOCTH
KOHyCa K IJIOLAAH MOBEPXHOCTH Liapa.

331 (3). B yceuenHblit KoHyc BnHcaH 1wap, 06beM KOTOPOro COCTaB-

aseT obveMa konyca. Halith yron mexay o6pasylouieil KoHnyca
H IVIOCKOCTBIO €ro HHXXHEro OCHOBAHHA.

149



332 (1). B nmoayiwap BnuicaH KOHYC, BeplIHHA KOTOpOro coBrnajaer
C LeHTPOM OKPYXKHOCTH, siBAfOUIeNCS OCHOBaHHeM noJjyuwapa. Ilaoc-
KOCTb OCHOBaHHMAl KOHYyCa NapaJJjejbHa MJIOCKOCTH OCHOBAaHUS MOJY-
1Iapa; npamas, COeAHHAIOAn UEHTP OCHOBAHHSA KOHYCA C NPOH3BOJb-
HOH TOYKOH OKpYXXHOCTH 6OJbLIOTO Kpyra noJyilapa, COCTaBasieT ¢
NJIOCKOCTbIO OCHOBaHHA KOHYCa yroJ, paBHbiil a. Ha#tH oTHowweHHe
obbeMa moJyiuapa K o6beMy KOHyca.

333. B koHyc BnucaH wap. JInHueH HX KacaHHS IJIOLLA1b MOBepX-
HOCTH luapa JesuTCs B oTHOWeHuH m : n. Halitu yron mexny o6pasyio-
ed KOoHYca H ero ochlo.

334. B ky6 Bnucana nupamuia, OAHOH M3 BepLIMH KOTOPOH sIBJIfAA-
€TCsl LUEHTPOHA IpaHH Kyba, a ueThipe ApyrHe — BepLUHHBI MPOTHBO-
NoJIOXKHOH rpaHd Ky6a. B nupamuay Bnucas mwap. B kakoM oTHOWweHHH
JeauT o6beM Ky6a MAOCKOCTb, MPOXOASAILLAA Yepe3 LeHTP liapa napaf-
JIeJIbHO OCHOBAHHIO TMHPaMHABI?

335. lllap kacaercsi GOKOBOH MOBEpXHOCTH KOHYCa MO OKPYXXHOCTH
ocHoBaHHA. [lyolaab NOBepXHOCTH 1Mapa AENUTCS NPH 3TOM HA YacTH,
M3 KOTODHIX OZIHA B 1 pa3 Gosiblie apyroi. Hafitu yroan Mexxay o6pasyio-
el KOHyca H TUIOCKOCTbIO €r0 OCHOBaHHS.

336 (4). Uepes cepenuHbl GokoBHIX pebep Ky6a mpoxoiaut cdepa,
Kacaiollascs OfHOTO M3 ocHoBaHWH Ky6Ga. Kakas uacTb o6brema Kyba
JIeXXHT BHYTPH CephI?

337. B npaBuAbHYIO YeTHIPEXYTOJbHYIO TNUPaMHAY NMOMeLIeHH! ABA
lapa, KacaioulHecst Apyr Apyra M Bcex OGOKOBBIX rpaHei NHpPaMHAHI.
Huxuuit wap Kacaerca v ocHoBanHA nupamuabl. OTHolleHHe paanyca
GoablIero wapa K paauycy MeHbliero mapa pasHo n. Haiith asyrpawu-
Hble YIJbl MHPaMHIHL.

338. B nmnpaBuibHYI0O TpeyroJbHyi0 NHpaMHAY, IWIOCKHH yrod
NpH BeplllHe KOTOPOH paBeH o, BnucaH wap. Ha kakue uactu aeaunrcs
MJIOLLaAb MOBEPXHOCTH IlIapa MJOCKOCTbIO, MPOBEJEHHOH Yepe3 TOYKH
KacaHus 1wapa ¢ GOKOBBIMH TpaHsIMH ITHpaMHIbI?

339 (2). llap npoxoAuT Yepe3 BepLIMHbHI HHXHETrO0 OCHOBAHHS KY-
6a u Kacaercsi peGep ero BepxHero ocHoBaHusi. Hafith oTHowenue
JnuHbl pebpa Ky6a K AJIMHe pajuyca Luapa.

340 (8). Ha nucre 6ymaru, sBastoweMcs kBanpatoMm PQML, npo-
pe3aHO OTBEepPCTHE — PAaBHOCTOPOHHUH TpeyronbHHK ABC — Ttak, uTO
[AB]I[PLIu|AB|: |PL| =1:2. 3ateM KBanpar CBepPHYT B Kpyr-
JYIO LHJIHHAPHYECKYIO NOBEPXHOCTb, OChb KOTODO¥ NeprneHAHKYyaspHa
otpesky AB. Haiitn orHowenue nuowanu kKBaapata K nJouwani
TpeyronbHuka ABC, BepiuHHbI KOTOPOTO JiexaT Ha LHJIHHAPHYECKOH
NoBEp XHOCTH.
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Hpunroxcenue 2
Mapamerpax H306parkeHHA HEKOTOPHX MPOCTPAHCTBEHHBIX QHrYp

K JpauHON BBICOTOA (HAH oGpa3syio-
ute)

K HeMmy, NpPOBEJEHHbIMII W3 OJHOH

TOYKH

H3o06paxenne Opurunan p::;;,.u
MeTPOB

TpeyroJbiHK ¢ AaHHHM OTHOUIeHHeM | [Ipon3BO/IbHHE TpeyronbHHUK 1
NBYX CTOpPOH (B YacTHOCTH, paBHO-
GeApeHHbI TPeyroJbHHK)

Tpeyro/bHIK ¢ AaHHBIM OTHOWeH!eM! [TpoH3BOLHEIR TPeyronbHUK 2
Tpex CTOpOH (B YacCTHOCTH, PaBHO-
CTOPOHHHIt TPeyroJbHHK)

Tpeyronbuuk ¢ gaHHbIM yraoM (B uacT-| [TpoH3BOABHMA TPeyroabHHK 1
HOCTH, NPAMOYTOJbHBIA TPEYroJNbHHUK)
TpeyroabHHK ¢ ABYMS JaHHbIMH He-|I[IpOou3BOJIBHLIA Tpeyro/ibHHK 2
KOHFPY3HTHBIMH yrJl1aMH

[Tapaanenorpamm [Tpon3ssoabHelit napannenorpamm| 0

[MapannensorpaMM ¢ AaHHBIMH cTOPO-| [Ipon3sosbHbA napansnesorpamm| 1
HaMH

[TapaanenorpaMM ¢ QRaHHHIM  yraoM|[IponssonbHbii mapananenorpamm| |1
MeX1y CTOPOHaMH

[MapaanenorpamMm ¢ AaHHBIMH CTOPOHA-|[Ipou3soabHbfl napaanenorpamMm| 2
MH I QaHHBIM YIJOM MeXAy CTOpO-
HaMH (HJAH MeXAy AHaroHajsMu)

ITpaMoyroabHIK [Tpon3soapHuii napannenorpamm| |

[TpaMoyrosbHiK ¢ RaHHLIMH cTOpOHaMit|[1pon3poabHbIA napasnenorpamm| 2
(1AM ¢ maHHOA ANAroHaJbIo)

PoM6 [TponasosbHbiA napaanesnorpaMm| 1

PoM6 ¢ naHHBIM yrJoM MeXAy cTOpO-|[Ipon3BoabHb#i mapaanenorpaMm| 2
HaMi

Ksaapar (a Takxe kBajpar c AaHHOH|[Ipou3pcabHuLIl napannenorpamm| 2
CTOPOHOM HAH C AQHHOH AHaroHabio)

[psiMoit mapannenenunen [TpoussonbHblii  napannenennnen| 2

[MpaMoit napannenenunea ¢ HAaHHbIMIU|[Ipon3BoabHbfi napaanenenunea| 3
CTOpOHaMH OCHOBaHHA

[Ipamoit napaanenennnex ¢ AaHHBMH|[Ipon3soabHBIi nmapaanejenunen| 4
CTOPOHAMH OCHOBAHHSI W AAHHLIM 6o-
KOBBLIM pe6poM

[TpamoyrosHbfi napaanenenunen [TponssonbHbil napaanenenunes| 3

[MpsMoyronbHuIi napaanenenineR c|[Ipou3sosbHHA mnapannenendnes| 4
LaHHBIMH CTOPOHAMH OCHOBaHHA

[pamoyroabhbiit  napaaneneninef c¢i[IpousposbHbil napaaienenuneal 5
JNaHHBIMII CTODOHaMH OCHOBaHHA M ¢
DaHHLIM 60KOBHIM pe6poM (B YacTHO-
CTH, Ky0)

TpeyronbHass nupamuaa UeTbipexyroabHiiKk c ero auaro-| 0

HaAMH

Tpeyronshasn nHpaMHAa, OAHO pe6po|YeTbipexyrosbliuk ¢ ero aguaro-| 2
KOTOpOR nepneHAHKYAAPHO MJIOCKOCTH| HaNAMH
OCHOBaHHA

[TpaBhabHag TpeyronbHas mhpaMuaa |YeToipexyroJbHHK ¢ ero puaro-| 4

HaJAAMH

[NpaBunbHas TpeyronbHas nupaMuaa c|YeTbipeXxyroJbHHK ¢ ero auaro-| B
JaHHoO# CTODOHOR OCHOBAHHA W JaH-| HAJAMH
HOR BLICOTOH

[TpapusnbHufi TeTpasap (v npaBuabHLI|UeThipexyronbHHK ¢ ero auaro-[ §
TeTpas’fp ¢ AalHbIM peGpoMm) HaJIAMH

KoHyc ¢ JaHHNM pafjHycOM OCHOBaHHA|DMJHNC ¢ ABYMS KacaTelbHLIMU| §
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