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8 1. Akcuomslr cmepeomempuu
U ux npocmegduwiue cC1e0CMeun

1. Toukn A, B, C, D He nexar B OJHON ILUIOCKOCTH.
Hokaxure, 4to npameie AB u CD He nepecekaror-
ca.!

JomyctuM, uto AB u CD nepecekarorced, Toraa no akcuome C; uepes
HUX MOJKHO NPOBECTH IUTOCKOCTb H B Helf Jiexar BCE YEThIPE TOYKH, YTO
[POTHBOPEYHUT ycioBmio 3azaud. Tak uro AB n CD He nepecekarorcs.
Yro K TpeGOBATOCE JOKA3aTh,

2. MOXKHO U uepe3 TOUKY NepecedyeHHs ABYX MAHHBIX

NpSMBIX MPOBECTH TPETHIO MPAMYIO, HE JEXalLylo C
HHMH B 0JHOH INOCKOCTH? OTBET OOBACHHTE.

D -

Moxno. ITycts npameie a 1 b nepecekaiores B Todke C M Jiexkar B
rwiockoctH o (akcuoma C;). Toraa Bo3sMeM TOuKy D BHE ILIOCKOCTH O
(no akcuome C,) u paccMotpum npamyio CD. Ota npsmMas ¥ He npHHAI-
JIEXUT IUIOCKOCTH O, @ IJIOCKOCTb, COAepxKamas npaMble a U b, eTUHCT-
BeHHasa (akcumoMa C;). 3Hauur, npamas CD — ynoBieTBOpseT YCIOBHIO
3a/a4H.

! yenosua 3a1aumit NPHBOAATCA B YUEGHBIX LENAX H B HEOGXOMHMOM O0BEME KaK Wi-
mocTpatusHslil MatepHan. HMa aBTopa H Ha3BaHHE LIMTHPYEMOTO W3JAHHA YKa3aHK HA TH-
TyNBHOM NHCTE AaHHOH KHHrH. (cT. 1274 n. 1 uacTu werBepTOft I'PaXIAHCKOTO KONEKCA
Poccuiickoit Genepauun).
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3. Touxu A, B, C nexar B KaXI0H W3 ABYX pa3IHYHLIX
wiockocTei. JIokakute, 9TO ITH TOYKH JIeXaT Ha O1-

HOH NMpAMOiA,
p
ST T T -
!
b\’
A B C
(.}

ITo akcuome C,, Tak kak o u P umeror obume Touku A, B u C, To
IIOCKOCTH O H P nepecexaroTcs o OpaMoii, kKOTOpas COIAEPXKHT 3TH
toaku. CnexosarensHo, A, B, C npuHamnexat onHOA npamoit. Uto u
TpeboBaAIOCH OKA3ATH.

4. JlaHel TpM pamIMyYHBIE TNOMapHO mepeceKaromuecs
IWIOCKOCTH. JIOKaXHTe, YTO €CJIH ABE U3 MPSMBIX ne-
pecedeHns ITHX IUIOCKOCTEH MepecekaroTcs, TO Tpe-
ThA PAMas MPOXOIHT Yepe3 TOYKY MX MepecedeHu.

JomycTHM IUTOCKOCTH O U [} mepecekaloTcs no nMpsAMoit a, a IU1oCcKo-
cTH B uy — no npamoti b, mpudaeM npaMele a U b nepecekaloTca B TOUke
C. Toraa no akcuome C, Touka C NMPHHALIEKHT BCEM TPEM IJIOCKOCTAM
o, B, v, a 3Ha4UT, U TpeThell NpAMOI ¢ MepeceueHNA IUTOCKOCTe! o U .
Yro u TpeboBanock KOKa3aTh.



5. [JlaHBl [IBE INOCKOCTH, NEpECEKAIolHecs MO MpAMOii
a, ¥ npamast b, KOTopas JekHUT B ONHON U3 ITHX ILIOC-
KocTel M nepecekaeT Apyryio. Jokaxure, 4To mnps-
MBI€e a 1 b nepecekaroTcs.

ITyctb o H B nepecekarotes nmo mpamoti a. Y npamas b comepxurcs B
B u nepecexaer o B Touke A. Touka A — o6uias ToYKa ABYX IUIOCKO-
cteil. Torna no akcuome C, Touka A nmpuHasnexuT a. To ectb a u b re-
pecexaroted. Uto u TpeboBanoch A0Ka3aTh.

6. UeTeipe TOUKM HE NIEKAT B OZHOM MNOCKOCTH., MoryT
nn Kakpe-HUOYIb TPU W3 HUX NEXaTh HA ONHOM mps-
MOi? OOBACHUTE OTBET.

- Ecau xaxue-HUOYAB TPH TOYKH NIEXKAT HAa OJHOH NMpAMOIi, Toraa depes
3Ty NpAMYIO H YETBEPTYIO TOYKY MOKHO NPOBECTH TUIOCKOCTh (TEOpeMa
1.1). B 3T0i nnockocTH Aexart Bce YeThIpe TOYKH. A 3TO MPOTHBOPCUHT
YCROBUIO 3ala44. 3HaUMT, HUKAKUE TPH TOYKHM HE MOTYT JIeXKaTh Ha OfI-
HOIt mpsMof.

7. Jlokaxkure, YTO uepe3 MpsMYH0 MOXHO NPOBECTH JBe
pa3NHIHbIE TUIOCKOCTH.

3anmaua peiicHa B yye6HuKe M. 2 CTp. 6.

8. Jlamnl aBe Hemepecekaromuecs IJIOCKOCTH. Jlokaxu-
T€, UTO npsAMad, nepecexaromas OAHy M3 3THX IUTOC-
KOCTEH, NepeceKacT U Apyryio.
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Yepes npousBonbHy0 Touky B miockoctu f mpoBemeM npamyio b
napautenbHo npaMoit a. Tak kak MpsAMas a nepecekaet IIoCKOCTh O, TO
napajutenbHas el mpsAaMan b mepecekaer 3Ty IUVIOCKOCTD (ECNH IUTOCKOCTD
AEPECEKAcT OJHY H3 ABYX N3pAJUICABHEIX MPAMBIX, TO OHA MEPECEKacT U

Ipyryio: cM. 3agady Ne 15 § 2 . 9), a b nepecekaet mwiockocthb f3. 3na-
9HT, MPAMad g nepecekaeT rockoctsb . Uto 1 TpeboBaock JI0Kasars.

9. Jlaunl ABe pasNM4HEIC TNPAMBIE, NMEpeceKalolHecs B
TO4YKe A. lloxaxcme, 4YTO BCE NPAMBIC, NECPCCCKAIOIIHE
00¢ xaHHbie NPAMBIC H HE MPOXO/ALIHE YEPE3 TOYKY
A, nexar B OZHOM IUIQCKOCTH,

3anayva petueHa B yaeOHuKe n. 3 c1p. 7.

10. [Jlokaxute, 4yTO BCE NpsAMbIE, MEpeceKaloLiie JaHHYIO
OpAMYI0 U NPOXOAALIHE 4epe3 HNaHHYIO TOYKY BHE
NpAMOM, JieKaT B OAHOMH IIOCKOCTH.

o

B
b “‘a

IpoBeneM IIOCKOCTE O Yepe3 AAHHYIO NPAMYIO @ K TOUKy A (1o Teo-
peme 1.1). Ecau npaMast b npoXoaHT Yepe3 TOUKY A M MepeceKaeT nps-
MYI0 a B TOuke B, To npsMas b uMeeT ¢ TUIOCKOCTBIO O IBE Pa3IHYHBIC
obuHe ToukH (A u B), a, 3HaUHT, IEKUT B NOTYHEHHOMU IIIOCKOCTH O (10
Teopeme 1.2). Uto u TpeboBanocs AOKa3aTh.



11. Joxkaxure, 4To eciau npsMbie AB u CD He nexar B
olHOM mnockocT, To mpsMble AC u BD Takke He
JiexaT B OJHOM TUTOCKOCTH.

Jomyctum, uto npsmele AC 1 BD nexar B 010 IUDIOCKOCTH ¢, HO TO-
raa ¥ AB ¥ CD nexar B Toit e IJIOCKOCTH O, TaK KaK HMEIOT ¢ Heit 2 pa3-
JyHble o6uue Touky. [omyuaeM npoTHBOpEUHE € YCIOBHEM 3aaadH. 3Ha-
yut AC 1 CD He nexar B 0{HOii riiockocTH. UTo H TpeGoBanoch A0Ka3aTh.

12. JlaHbl deThIpe TOYKH, HE JIEKAlE B OTHOK TUIOCKOCTM.
CKOJIbKO MOXHO NMPOBECTH PaxHYHBIX IUIOCKOCTEH, npo-
XOIAUIMH Yepe3 TpH U3 ITHX Touek? OOBACHUTE OTBET.

YeTsIpe pa3IHUHEBIX [UDIOCKOCTH.

IlnockocTs 3aj1aeTcs TpeMs TOYKAMH He JiexalliMH Ha OJTHOH npsamoii
(teopema 1.3). Eciu Touku A, B, C, D He nexat B ORHOH IUIOCKOCTH, TO
BCC OHU U HMKaKHe TPH M3 HUX He JIeXaT Ha OAHO#H npamoii. Tak 4yto mMe-
€M 4YeThIpe BO3MOXHBIE TpoiikH Touek (A, B, C), (A, B, D), (A, C, D) u
(B, C, D), kOTOphIe ONpeIeNisIOT YeThipe PasIigHbIE TNIOCKOCTH.

13. MOXHO JIM MPOBECTH IUJIOCKOCThL YEpPE3 TPH TOUKH, €CIH
OHU JIeXKAT Ha OHO# npsamMoit? OObACHUTE OTBeT.

3agaya peniena B yueGHuke 1. 4 cTp. 8.



14. Haus! yeTsipe TOukd. H3BecTHO, 4TO nipsAMas, mMpoxo-
Jsas yepes moOble IBe U3 ITHX TOYEK, HE nepecexa-
€TcA ¢ MpAMOH, NMpoXoxAleH uepes Apyrue OBe TOU-
Ku. JloKaxuTe, 4TO AaHHBIE YETHIPE TOYKH HE JICKAT B
OJHOM TLNIOCKOCTH.

Homyctum, uto ToukH A, B, C, D nexar B oaHoli minockocru. Toraa
npsameie AB n CD, AC u BD mapamnensHsl, mo3toMy Toukd A, B, C, D
ABJIAIOTCA BepliMHaMH napamuenorpamqa ABCD. Ho Torpa muaronann
AD n BC 3toro napamienorpaMMa JOJKHEI MEPECEKAThCA, YTO NPOTH-

_ BOPEYUT YCJIOBHIO 3a7aud. 3HauuT A, B, C n D nHe nexar B oanoii nnoc-
kocTH. YTo U TpeGoBaioch 10Ka3aTh.



§ 2. Ilapannensnocmb RPAMBIX U RAOCKOCHel

1, Joxaxurte, yto ecni npsameie AB u CD ckpemusaro-
mmuecs, 1o npaMeie AC # BD Toxe ckpemusaroiue-
o

Ecnu npsambie AC u BD He ABnAIOTCA CKpEIIMBAIOMIMMHUCA, TO OHH
MOTYT ObITh MEPECEKAIOLMMUCA WM MapajUleibHbIMU, HO B 0DOHX cily-
qasgxX OHHM JIeKaT B OJHOH IUIOCKOCTH O, Torna Aea, Bea, Cea, Dea.
Takum oGpaszoM, npameie AB u CD Taroke JjiexaT B OIHOH MIIOCKOCTH,
49TO HEBO3MOXHO MO ycioBHIO Tak kak AB m CD ckpemmuparommecs.
3uauut, AC v BD - ckpemmsarowuecs. Yto v TpeGoBatoch 10Ka3aTh.

2. MoxHo nu uepes Touky C, He NpHHALICKALLYIO
CKPEUIHBAIOIUMCA MPAMBIM a U b, NpOBECTH JBE pa3-
JIM4HBIE TIpSAMBIE, KaXIasd M3 KOTOPHIX MepeceKaeT
apaMele a U b? OOBACHUTE OTBET.

5 - C

Henw3sa. Jina toro, ytoObl MpoBecTH MpsAMyro u3 ToukH C, mepece-
KaIoly10 npsMbie a M b, Touka C R0/PKHA JISKATh B OOHOH IUTOCKOCTH € 4
H b. Ho a u b He nexaT B ORHOM MAOCKOCTH, TaK KaK OHW CKpelnMBalo-
HIHECS TIPAMEIE.

3. I[oxamu‘re, 4YTO BCE INpAMBIC, NEPECCKAOIME IOBC
JaHHBIC TapalyiCABHBIC MNPAMBIC, JIC)XKAT B ORHOM
TUIOCKOCTH.

3anaua peutesa B yueOHuke n. 7 cTp. 12.
4. [Ilpameie a v b nepecexatorcs. JlokaxuTe, 4TO BCE

npsiMbie, NapajulenbHBIE NpAMOH b M mepecexarolume
TpAMYIO a, JIEXAT B OQHO} TNTOCKOCTH.,
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IMycts ¢ — npou3BoNbHas mpsMas, NapajiesbHas MpaMoi b, nepece-
karomas npsamyto a. [Ipameie a u b obpasyror mwnockocte . IIpoBenem
uyepe3 Touky C nepeceueHus NPAMBIX d U ¢ B TUIOCKOCTH Q NPAMYIO Cy,
napastensHyto b. Ilo teopeme 2.1 depe3 Touky C MOXKHO IPOBECTH
TOJTbKO OZHY NpSAMYO, NapallienbHyo b, A, 3Ha4YHT, pAMas ¢ COBNAAacT
C NPAMOH ¢, @, 3HAYMT, IPUHALIEKUT ITOCKOCTH OL.

Hrak, mobas npsaMas ¢, apajiensHas b v nepecexaroiasn npaMyio a,
JIEXKHT B IUTOCKOCTH CL.

5. Uepes xoHunl otpeska AB u ero cepeauny M npoee-
JeHbl Napaine/bHble NMpAMble, NepeceKalomye HEeKo-
TOpYIO IUIOCKOCTH B Toukax A;, B; u M,;. Haiinure
JutuHy otpeska MM,, eciu otpe3ok AB He nepeceka-
€T IJIOCKOCTDb U €CJIH:
1)AA|=5 M, BBl=7 M,

2) AA‘ = 3,6 M, BB] = 4,8 IM;
3)AA;=8,3cMm, BB;=4,1 cm;
4)AA,=q,BB,=5b.

M3 pertenua 3anaun Ned cnemyer, yro npsMele AA;, MM, BB, nexar B
OTHOH IJIOCKOCTH 3.

3HauuT TOuKH A;, B; U M, nexar na mpamoii A,;B; nepeceucHus
mwiockoctelf o U 3. PaccMoTpuMm aaitee kapTHHKY B IUtockoctH $. Tlo
tTeopeMe Daneca M, cepeauna otpeska A;B;. A, 3Hauut, MM, — cpen-

Had auHuA Tpaneuun AA BB u no teopeme o cpenneit muHuu:
11



MM, = ?;-(AA, + BB;). Toraa:

1) MM, = %(5 +7)=6 (M);

2) MM, = %(3,6 +4,8)=4.2 (1m);
3) MM, = -;—(8,3 +4,1)=62 (cm),
4) MM, = —;—(a+ b).

6. Pemnte npeABIAYLIyIO 33ajady IPH YCIOBHH, 9TO OT-
pe3ok AB mepecekaeT ILIOCKOCTb.

Jomyctum, uto AA) < BB, Toraa kak u B 3agaue Ne5 momyyaem pu-
CYHOK.
Paccmorprm ABAB,: ITycte MC — cpenHss HHHA TPEyronbHHKA H,
1
3Hayut, MC = 5 BB,
Paccmorprm AAAB;: M,C — cpenusas nuHHA TpeyronbHHKa, Mo-
1
ITOMY M,C= '2— AA].

1 I
Torma MM, =MC -M,C= EBBl - EAAl'

Ecnu AA; > BB, Toraa aHaNorHyHo noiyyaeM:
1 1 1
MM, = -2—AA, - -2— BB,. 3nauur, MM, = 5 |AA; - BB,|.

Torpa:

I)MM.=§|5—71=1(M);

12



1
2) MM, = Y 13,6 — 4,8 = 0,6 (am);
3) MM, = —;-|8,3 - 4,1]=2,1 (cM);
1
MM = —Ja-bl

7. Uepes konen A otpe3ka AB nposeacHa MIOCKOCTB.
Yepes koHew B u Touxky C 3TOro oTpe3ka npoBeACHHI
napajuienbHele NPAMBIE, NepeceKaloIiue MIOCKOCTh B
Toukax B, u C,. Halinute nnuny otpeska BB,, ecnu:
1)CC,=15¢m, AC:BC=2:3;
2)CC;=8,lcM, AB: AC=11:9;

3) AB=6cMm, AC:CC=2:5;
4)AC=4a,BC=5;CCy=c.
B
3

A G A
Mpameie BB u CC, o6pazytoT miockocTs P, KOTOpas COASpPKUT nps-
My10 AB ¥ nepecekaer JaHHYIO IUIOCKOCTh 1O NpsAMOH AB; Tak, uto B
riockocTH B uMmelorca apa nopoGHBIX TpeyrombrMka ACC; u ABB,

(yron A 'y uux o6umit, a £C u £ B pasHul, TaK kak npameie CC, u BB,
napajnensset), Toraa:

AB BB, AC+BC BB, . BC BB,
) — =—t T06CTh ——— = —, [+ — =,
AC  CC, AC 15 AC 15

BB
1"'2:—4, BB, =15-i=37,5 (cMm);
2 15 2
BB
2) A8 BB g o 2B e, =L gi-99 (om);
AC  CC, AC 9
BB, CC
3) 2B _CC . gy G A= 3615 (om);
AB  AC AC 2 )
BB C
4)AB=AC+BC=a+b. Janee: oo - ECu.
AB  AC

_AB-CC, _c(a+b)

BB,
‘AC a

13



8. JlaHel mapamnenorpaMM W He TEPECEKaoas ero
Iw1ocKkocTh., Uepe3 BEpIIMHBLI NapajvleorpaMMa npo-
BEJICHBI MapaJUie/IbHLIC NPAMBIC, MIEPECEKAOLIME AaH-
HYI0 IUIOCKOCTh B To4kax A;, B;, C; u D,. Halinure
JnuHy otpeska DD, ecnu:
1)AA;=2M,BB,=3M,CC;=8M;
2)AA;=4M,BB,=3M,CC=1M;

3) AA|= a, BB]= b, CC1= C.

ITyctb M — TOuka mepecedeHHMs AMAroHaled mnapajuienorpamMma
ABCD. IMposeneM yepe3 M npsamyio, napa/uiesibHy1o nNpsamMoiM AA;, BB,
CC| H DD[.

M

B

A, B, .

OHa repecedeT AaHHYIO TUIOCKOCTh B TOYKE M), TaKk Kak €ClH ogHa
npsAMas MepecekaeT IUVIOCKOCTh, TO M Mapa/UienbHas eff mpaMas mepece-
kaeT mnockocTs. Ilycts DDy = x. MM, — cpeaHAs JHMHHA Tpaneuuu
ACC Ay, (cnexyer u3 3aaa4m 5). Ho ¢ apyrofli ctoporst MM, — cpennss

1
quuua tpanenmu DD BB, Tak uro MM, = -2—(BBI + DD,). Torna

AA,+CC, _ BB, +DD,
2 2
1) DD, =2+8-3=7(m);
2) DD;=4+1-3=2(m);
3) DD,=a+c-b.

, Toectb DD, = AA, + CC, - BB,. Torna:

9. TlpsmMble a u b He Niexat B oqHOH IL10ckoCcTH. MOXKHO i
TIPOBECTH MNPSMYIO ¢, NAPAUIEIbHYIO MPAMBIM a U b?

Ecnn ¢ napannensHa a u b, To nipsiMble g ¥ b napajiensHsl (1o Teo-
peme 2.2), a cie0BaTeNILHO, JIEKAT B OAHOH TUIOCKOCTH, YTO MPOTHBOPE-
4HT yCI0BHIO0. Tak 4To HENb3A, :

10. Touku A, B, C, D ne nexar B onHoi rockoctu. Jlo-
KQXKHTE, YTO MpsAMasl, NPOXOIALIAsl Yepe3 CepeaUHBI

14



otpe3koB AB u BC, napannensHa npsAMoi, npoxoms-
nieii uepes cepeauHsl orpeskos AD u CD.

B D

Ilycts a — npamas, npoxousutas yepes cepeanunl AB u BC, a b —
npsMas, npoxoasmas yepes cepeantvt CD u AD. Toraa 8 AABC: npa-
Masd g — cpeansd nuHuA B AADC: npsMas b — cpeaHas nunua. Tak
410 Mpamas a napaiensHa AC, u npamas b napaensia AC, a, 3Ha4MT,
npsmele a M b napannesnsHsl. Yto 1 TpeGoBaoch A0Ka3aTh.

11. Jlokaxute, 4TO CEpEeAUHBI CTOPOH MPOCTPAHCTBEH-
HOT'O YETLIPEXYrONBHUKA ABAAIOTCA BepLIMHAMH na-
paJutesiorpaMMa (BepLLMHBI MPOCTPRHCTBEHHOTO 4e-
TBIPEXYTOJIbHUKA HE JIEKAT B OJHOM IUIOCKOCTH).

3azaya peueHa B yueGHuke m. 8 cTp. 13.

12. [laHer yeThipe Touku A, B, C, D, He nexauue B o4~
HOI1 TTOCKOCTH, JOKaXUTe, YTO MpAMBbIE, COEAUHSIO~
mHe cepeaunbl oTpeikoB AB u CD, AC u BD, AD n
BC, nepecekalorca B OXHOM TOUKeE,

Iycts Touku M, N, K, L, P, Q — cepeaunnl otpeskos AB, BC, CD,
AD, BD, AC coOTBETCTBEHHO. .
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H3 3anaum Nell momyaaem, yto orpesku MK u NL sBnstorcs muaroHa-
JAMH nmapajutesniorpaMMa MNKL ¢ BepiunHamMu B cepeIMHAX CTOPOH YeThbl-
pexyronsarka ABCD. 3nauut, MK u NL nepecekaroTcs B HEKOTOpoOi TOU-
ke O u gensares stol Toukoil mononam. Tatoke otpedku PQ u NL smismores
JuaroHasMM napawiesorpamma PNQL ¢ BepmuHaMH B cepemHHax CToO-
poH uersipexyronsauka ABCD, o6pa3oBaHHOro 3THMH CTOpOHAMH, 3Ha-
aut, PQ 4 NL nepecekaroTcs ¥ B TOUKe NEpecedeHMs AEJATCA NOMHoaM, a
Tak kak O — cepenuna NL, To, 3Hauut, O — cepeauna PQ. H PQ u NL
nepecekatorcsa B Touke O, Tak uto uckomeie npsmeie MK, NL u PQ, co-
eanHstoLye cepeauHsl otpe3koB AB u CD, BC u AD, AC u BD coorser-
CTBEHHO NepeceKaloTca B 04HOH Touke O, 4TO H TpebGOBATOCH JOKA3ATh.

13. Jlan tpeyronshuk ABC. ILiockocTs, mapasuienbHas
npsamoii AB, nepecekaer ctopoHy AC sTOro Tpe-
yrojibHUKa B TO9ke Aj, a cTopoHy BC — B Touke B).
Haiinure anuHy otpe3dka A B, ecnu:
1)AB=15¢cm, AA;: AC=2:3;
2)AB=8cM, AA: AC=5:3;

3) BIC=10cm, AB: BC=4:5;
4 AA =a,AB=bAC=c

8

Tak kak AB mapajuiensHa IwockoctH, 7o AB || A;B, Tak kak A;B; ne-
XHT B IUIOCKOCTH. A, 3Hauut, AABC ~AA B,C, (no aym yrnam). Toraa.

AC AB AC AC- AA
) S _A171 A B =AB. (=)= AB.-(————1)=
) Ac " ap MB G %
AA, 2
=AB(l-—>-)=15(1-=) =5 (cM);
( C ( 3) (cm)
2) AC __AB  AC+AA, AB 5 8
A;C AB,’ AC AB,” 3 AB’

AB, =8 :% =3 (cm);



AB, _AB AB-B,C 10-4

3 =e—, A\Bj=———=——=8 (cM

) BC BC' "' BC 5 (cm);
A,B

"4) AC=AA,+AC=a+c. Jlanee ——-= AB
A,C AC’

AB-A
A,B,=____lq=_b_"._.
AC a+c

14. Uepes pmaHHYI0 TOYKY NpPOBEJWTE MpAMYI0, Napal-
JIENBHYIO KaXA0M H3 ABYX JaHHBIX MepeceKalolmMXcs
IUTOCKOCTEMH.

[TycTh maHHBIE ILIOCKOCTH nepecekatoTcs no npsamoit AB. Iposenem
yepes Touxy M npsamyro, mapamensHyio npsaMoii AB. Ona eIMHCTBEHHAA
(TeopeMa 2.1). 1o u OyaeT Uckomas npaMas.

15. Jlokaxure, 4YTO eCM IUIOCKOCTh MEPECEKAET OOHY M3
IBYX NapajienbHbIX MPAMBIX, TO OHA NEPECEeKaeT M

Apyryio.
3ajgava peluena B yueOnuke 1. 9 crp. 14.

16. Jloxaxure, 4TOo 4epes moOyi0 M3 ABYX CKpelIHBaIO-
HIMXCA MPAMBIX MOXXHO TMPOBECTH IUIOCKOCTb, Mapai-

JIEABLHYIO JPYroi npsaMoii.
b
b,
a
a

17



Ilycte a u b ckpewspaowpecs npsmble. Yepes molylo Touky Ha
npAMO¥ @ MpOBeAeM Uepes npaMylo by napanensuyio npaMoii b. Toraa
npaMbie @ M by 00pasyloT IwiockocTsb o. [To Teopeme 2.3 oxa Oyner ma-
pasutenbHa npaMoii b. Yto u tpeboBanochk n0Ka3aTh.

17. JlokaxuTe, YTC €CNIA ABE TUIOCKOCTH, Nepecekaioiiye-
cA 10 MPAMOH g, ITepPeceKaroT MIOCKOCTb O M0 Mapan-
JIENIbHBIM NIPSIMBIM, TO NpsAMAas g NapaieNbHa [wIoc-
KOCTH L.

TIycTs TWIOCKOCTH [ W Y MepeceKaroTes Mo NPSIMOH @ M MepeceKaoT
TUIOCKOCTh O IO MapaJuledbHeIM NMpsAMBIM b 1 ¢. Eciu npsamas a He na-
pajUleNnbHa TUIOCKOCTH O, TO OHA MepeceKaeT TIOCKOCTh ¢ B HEKOTOPOH
touke A. Toraa Touka A ApHHAUIEKUT BCEM TPEM IUIOCKOCTAIM o, 3 1 7,
a, 3Ha4HuT, U NpamMbIM b U ¢. TakuM oOpasoM, npaMeie b 1 ¢ UMEOT 00-
I[yI0 TOYKY A, 4TO IPOTHBOPEUHT YCJIOBHIO. Tak YTO @ mapauieyibHa a,
9TO M TPeOOBATOCH AOKA3ATh.

18. Jlokaxure, 4TO €CNIM MpsAMas IepecekacT OAHY H3
JBYX TapajuTeJbHBIX TUIOCKOCTEH, TO OHa nepeceKaer

U Ipyryo.
d A ¢
1 ~ - ¢
p———
Y
m————————
6 7

JlonycTHM TUIOCKOCTH ¢ U [} MapajuleNbHbl, a ApsAMas ¢ NepeceKaeT

IUIOCKOCTE OL B TOUKE A,
18



[IpennonoxuM, Y10 3Ta NpsiMas He MEPeceKaeTcs C IUIOCKOCTBIO f.
Bo3bMeM 8 1wiockocTi B Touky B # npoBeseM MIOCKOCTE Y wepes mnps-
Myio ¢ 1 Touky B. TInockocts y nepecekaercs ¢ ILTOCKOCTAMH O H B 1o
Napa/UICJbHBIM NMPAMBIM @ U b (MO CBOMCTBY MapasUIe/IbHBIX ILTOCKO-
creit). Ho no npeanonoxexuro, npAMas ¢ napajuleJibHa IUTOCKOCTH f, a
NO3TOMY IpAMaAs ¢ NMapasvieibHa M mpaMoi b (TeopeMa, oOpaTHas Teope-
Me 2.3).

IMonyunnoce, 4TO B MIOCKOCTH Y-4epe3 TOYKY A K Hpamo# b
NpOBEJACHMI BE pa3/JHYHble Napajlle/IbHBIEC NMPAMBIE @ H C, YTO NpoO-
THBOPEYHUT aKCHOME. 3HaYUT NPEANoN0KEHHE HEBEPHO U ¢ mepece-
kaert f3.

19, JJokaxwure, 4To Yepe3 JBE CKPELIMBAIOLINECH IpAMbIC
MOXHO MPOBECTH MapaJlie/IbHbIe ILIOCKOCTH.

3ajaqa pewrena B ydeGHuke 1. 10 c1p. 15.

20. Yepes maHHYIO TOYKY MPOCTPAHCTBA MPOBEIHTE Mps-

MYI0, MEPECEKAONyI0 KaKAYI0O W3 ABYX CKpeLIHBaiO-
ufMxca ApAMBIX. Beeraa mu 31o Bo3MOXHO?

ITyctb a u b — ckpeuusaromnecs npsaMeie, M — naunas Touka. Hc-
KOMas npaMas x BMECTE C KaKHOH M3 3THX MPAMBIX a U b onpenenser
riockocThb (akcuoma Cs).ITycTb o U B — 3TO IWIOCKOCTH.

IlnockocTH @ ¥ B OAHO3HAYHO ONpEAEAOTCA TOUKOH M U MpAMBIMH a
u b (Teopema 1.1). HaoGopoT miockocTH o ¥ B, KOTOpEIE MBI MOXKEM TO-
CTPOMTEL N0 Touke M H npsmuM a, b B mepeceueHnH AagyT npsmyto x. Ec-
JIH NpAMas x nepecekaeT npaMele @ ¥ b, TO X — HUCKoMas npsmad. Ecnu x
Oynet mapajulesbHa NMPAMBIM g ¥ b, TO, 3HAYMT, PELUCHHA HE CYLUECTBYET
Ot0 GymeT ecnu Touka M NpHHAUIEXKHT TUIOCKOCTH, MPOBEJCHHOM uepes
npsaMyo b napauieNbHO NPAMOIA @ WIH XKe €CJIH TOUKa M JIEXKHT B ILTOCKO-
CTH, MPOBEACHHOM Yepe3 NpAMYIo g mapajuieNibHO npsaMoit b. Ecnud xe Tou-
Ka M niexuT Ha npsamoii a, Ha npAMoit b, To MOXHO NMPOBECTH GECKOHEYHO
MHOTO NPSAMBIX, YAOBJIECTBOPIOIMX YCIOBUIO 3aa4H.
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21. Jlokaxure, YTO FEOMETPHIECKOE MECTO CEPEAMHBI OT-
PE3KOB C KOHLAMH Ha JBYX CKPEIIHBAIOIMXCA MNpA-
MBIX €CTb IUI0OCKOCTD, NApasvieibHas 3TUM TIPAMEIM.

ITycth cepenuna otpeska AB — touka M, rae A ¥ B npunamiexar
CKPELIMBAIOMMMCSA NMpAMBIM @ ¥ b. TIpoBenem depes npameie a u b ma-
paJUleNbHBIE TUIOCKOCTH ¢ K B, a uepe3 Toaky M npoBefieM MIIOCKOCTD ¥
AapaIeNbHO MIOCKOCTAM o H B. Torna Bce paccMaTpHBaeMble cepeHHEL
OTPE3KOB MPHHAUIEKAT IUTOCKOCTH Y. UTO H TpeGoBanoch 10Ka3aTh.

22, [lausl yeThipe TOUkd A, B, C, D, He nexaiue B oa-
Holi mockocTH. Jlokaxmure, 4To moGad IIOCKOCTS,
napauienbHad npsMeiM AB u CD, mepecekaer nps-
mele AC, AD, BD n BC B BepuMHax napanneno-
rpamMma.

JomycTiuM HekoTOpas IIIOCKOCTH ¢ napautesibHa npsaMbeiM AB u CD.

CornacHo yTBEpXKAEHHIO: €CJIH TUIOCKOCTh {3, MPOXOAMT 4epe3 mps-
MYIO 4, NapaiellbHyl0 ApPYroi TUIOCKOCTH O, W NepeceKkacT 3Ty Ioc-
KOCTB 110 BTOpO# NpsAMofi b, To mpsAMble a U b napawrensHul. M3 mapan-
AENBHOCTH mpsaMoit AB M IUIOCKOCTH O CAERYeT, 4YTO TUIOCKOCTH
onpeaeneHHble Tpema ToukaMd ABC u ABD nepecexaioT miockocts a
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no NpAMBIM a ¥ b, mapawensHeIM MpsmMoit AB. U3 TeopeMsl 2.2 creqyer,
4TO MpAMBIE a H b MapaUIebHBI,

H3 napawensHocTd npamoii CD H IMIOCKOCTH ¢ CIETYET, 9TO IUI0C-
kocTH ACD u BCD nepecekaioT IUIOCKOCTb OL IPAMBIM ¢ H d NMapauieiib-
HeIM npsamoii CD, a, 3HauHT, c||d. Kaxgas U3 Touek nepeceueHus mioc-
KocTH o ¢ npambeiMH AC, AD, BD, BC nexar B IUTOCKOCTH O H ABIIETCA
TO9KOM nmepeceueHus KaKMX-TO JBYX He MapaLIeNbHbIX M3 NPAMBIX 4, b,
¢, d. HanpuMep, Touka nepeceueHus npamoit AC ¢ IJIOCKOCTBIO O IPH-
HaexuT wiockocTsM ABC u ACD, a 3Ha49uT ABIAETCA TOYKOU nepece~
YyeHus NpAMBIX b U ¢, rae b U ¢ — npsMble nepecedeHs TUTIOCKOCTH o ©
wiockocTAMH ABC u ACD cooTBeTCTBEHHO.

Tax kak npsAMbI€ @ U b, ¢ ¥ d oNapHO TApaLIENBHLI, TO NOCTPOCHHAA
N0 YCJIOBHIO 338a4H (HUrypa ecTh mapaenorpaMM. Uro u tpeboBaocs
HOKa3arh.

23. IInockoctH o U [3 mapajnensHBI IWIOCKOCTH Y. MoryT
JIH TUTOCKOCTH O, ¥ B mepecexaTbes?

3anaua pemena B yueOHuke n. 11 cTp. 16.

24. IlnockoctH o U B nmepecekarorca. Jlokaxure, 4To JFO-
6as TUIOCKOCTD Y mepecekaeT XoTA OBl OfHY M3 IIOC-
Kocreit a, B.

Ecnu 651 10cKOCTB ¥ He Mepecekanack HU ¢ OJHOI 3 IUI0CKoCTel o,
B, To mnockocTH o M B 6bUTH OBl Mapa/UIeNbHLI TUIOCKOCTH Y, @ 3HAUUT K
MexIy co00#, 9TO MPOTHBOPEUHT YCIOBHIO 3a/ia4H (TaK Kak a u 3 mepe-
cekatorca). ITomyyaem, 9T0 IIIOCKOCTB X IepecekaeT XOTA Obl OJHY U3
I1ocKkocTe o WK 3, 4TO M TPEGOBATOCH IOKA3aTh.

25. JlokaxwuTe, 4TO BCE MpAMLIE, MPOXOAALINE Yepe3 AaH-
HYIO TOYKY IapaJIIeNbHO JAHHOH IUIOCKOCTH, JIeXaT B
OJHOM IOCKOCTH.

R4
= —— — _
/ B/B
/’ b|
[ ——————
/ ‘A ay
N (1-
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ITycts B — naHHas TO4Yka M o — JaHHas MIIOCKOCTh. IIpoBeneM ye-
pe3 Touxy B mrockocts B, napannenbHyio IIOCKOCTH Q.

IMycte b npousBosbHAA NMpsMas, MpOXoAflnas Yepe3 Touky B, napan-
JIEABHO 0. Bo3bMEM B TUTOCKOCTH O MPOU3BOJILHYIO TOUKY A H RPOBEAEM
4epes TouKy A U npaMyro b riockocTs . Toraa miockocTs ¥ nepecekaer
TUIOCKOCTH ¢ ¥ (3 1O mapaensHuIM NpAMbIM g U by, HO pAMas by mpo-
XOIUT 4epe3 TOYKy B, a mpamas b Toxke NeXuT B TLIOCKOCTH ¥, K IIPOXO-
JUT 4epes TouKy B u no teopeme 2.3 (o6parHoit) mapaunenbHa npsaMoi
a,. Torna no akcuome npsamele b U b) NOKHB COBMAATh, HO3TOMY Nps-
Mad b IeXHT B IUIOCKOCTH B, yTO ¥ TpeGoBanoCch AOKA3aTh.

26. Yepe3 maHHYIO TOYKY MPOBEIUTE IUIOCKOCTH, Hapain-
JICNBHYIO KOKAOH H3 ABYX MEpeceKatomHuxcs MpAMBIX.
Bcerna 11 3T0 BO3MOXHO?

IMpoBenem depes AaHHYIO0 TOYKY A mnpsMEle a; H by, napayienbHble
JaHHBIM IIPSAMBIM a ¥ b, (Teopema 2.1). TlpsaMele a; u b, onpeaensioT uc-
KOMYIO IIOCKOCTh ¢ { Teopema 2.3).

DTy MAOCKOCTh MOXKHO MOCTPOHTD, TONBKO, ITPH YCJIOBHH, €C/IH TOUKA
A He NeXWT B IUIOCKOCTH, 00pa3oBaHHOIi NPAMBIMH @ U b.

27. Tapauenorpamvel ABCD u ABC,D, nexar B pasHbix
wiockocTaxX. Jokaxkure, 4To Yetsipexyroapauk, CDD,C,
TOXeE NapajuieNorpaMm.

B

D,
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IlpoTHBONEkKAIIHE CTOPOHBI IMApPAJUICTOTPAMMOB TNAapaUIC/IbHBl M
pasHbl, nostomy CD = AB = C,D,. Ilony4aem, uro npsameie CD n CD,
napasienbHsl npaMoiit AB M, cnenoBaTenbHO, NapalieNbHEl MEXIY CO-
60ii (Teopema 2.2). 3nauur wethipexyronsauk CC,;D,D sto mapamieno-
rpamMM. Yto n TpeboBasioch foKa3aTh.

28. UYepes sepumHbl napamwienorpamMa ABCD. nexame-
ro B OHOH U3 ABYX Napa/ICJbHLIX TUIOCKOCTEH, Npo-
Be/JICHBI MapaiesibHble NpsMbIC, NepeceKkalou e BTo-
pyIo IiockocTs B Toukax A;, B,, C,, D,. Jlokaxure,
4yTto ueThipexyronsHuk A;B,C;D, Toxke mapanneno-
rpaMm.

TTo cBOACTBY mapanmieTbHBIX WIOCKOCTEH U TeopemMe 2.2, NMomy4aeM 4To:

AB,||AB||CD| C,D,, a takxe AD,| AD| BC | B,C,. ITosTomy
ABC,D| — napanenorpamMm (no onpexaeneunio), Uro u tpeGosanocs
OKa3aTh.

29. Yepes sepuinbl TpeyroiabHuka ABC, nexamero B
OZHOH W3 IBYX NapasulesbHBIX IUIOCKOCTEH, IpoBee-
Hbl NapauiesibHbIE NpAMBIE, NEpeceKarollde BTOPYIO
TUIOCKOCTh B Toukax A,, B;, C,. Jlokaxure paBeHCTBO
Tpeyronshrkos ABC u A B |Cy.
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Ilo co#icTBYy mapamnexshbix riockocteit AC||A;C,, BC|B,C, u
ABJ||A;B,. Takxe AA,|BB||CC,. Tak 4yro yerbipexyronpauku AA;B;B,
BB,C,C, CC,A|A napannenorpaMmsl (X NPOTHBOJIEXALIHE CTOPOHBI
nonapHo napamneNibhel). Tak kak y napanmnenorpaMMa MpoOTHBOJIEKAIUHE
CTopoHsl paeHel, T0 AB =A;B,, BC =B,C,, AC = AC,. 3nauur, Tpe-
yroneHHkH ABC u AB,C, paBHbI 1o Tpem cTopoHam (3-ii mpHu3Hak pa-
BEHCTBA TPEYTONLHUKOB). UTO ¥ TpeGOBAIOCH JOKA3aTh. :

30. Tpu npsamele, MpoxoAfAlye depe3 OAHY TOUYKY, Hepe-
CEKaloT AaHHYIO0 IUTOCKOCTH B Toukax A, B, C, a na-
paNEnbHyIO i TUTOCKOCTh B Todkax A, B,, C,. Ho-
KaXHTe nonobue TpeyronsHuxkos ABC u A B,C,.

IMycts O — naHHas TOYKa.
(]

Vo788

PaccmoTtpuM naper TpeyronbHukoB OA B, u OAB, OB,C, u OBC,
OC,A,u OCA.

Tak Kak MIOCKOCTH O M 3 napajieNbHB!, TO 3TH TPEYTONBLHUKH MO~
IOOHBI.

W3 nonobus cnexyer, 4yTo:

OB, A;B; OA, B/C; OB, 0C

OB AB OA’' BC OB OC

0,C; _0A;, AC

OC OA AC’

AB; _AG _BG e
AC BC
YHT, MO NpPH3HAKY MOAO0OUA TPEYroAbHHKOB (O TPEM CTOPOHaM):

AABC~AA B,C,. Uto u TpeGoBanock A0Ka3aTh.

H3 stux nponopimii nosyyaeM, 4to

31. [Jdoxakure, UYTO €CIH HEThIpe MpAMBIE, NMPOXOAsLIMe
4yepe3 TOYKY A, NEpPEeceKaroT IUIOCKOCTh O B BEPLIH-
Hax mnapajnenorpamMMa, TO OHH MEPECEKaloT Jro0yio
TUTOCKOCTD, MapaUIeNIbHYI0 O H HE MPOXOAAIIYH0 4Ye-
pe3 A, Toxe B BEpLIMHAX NapajulenorpaMma.
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[Mycts A — nannas Touka, BCDE — nanuwiif napaiienorpamm. Pac-

cmotpum mockocty BAC, CAD, DAE, EAB.

[To TeopeMe o nepeceueHHH ABYX Ma-
pannenbHeIX TUTocKocTe i TpeTbeil:
BC|B,C,, CD|C,D,, ED|E,D,, BE|B;E;.
Tak uwro B,C|BC|ED|E,D;,, T0 ectb
B,C,|[E,D, u B,E||BE|CD|IC,D,, T0 ecTb
B\E,||C\D;.

A, s”Hayur, B,C,D\E,— Tarxke
napawienorpaMMm. 4Yro u Ttpe6oBanoce
JI0Ka3aTh.

32.

IMpoBenem uepes mpsMeie AA, u BB,

JaHsl ABe Mapa/UTeNbHBIC IWIOCKOCTH. Yepes Touku A
H B omxol M3 3THX mapaUleNIbHEIX TUTOCKOCTEN npo-
BeIcHbl MApaJUTeNbHEBIC NPAMbIE, NEPECEKAIOINHE BTO-
pY10 ILIOCKOCTL B TouKax A; M B,. YeMy paBeH otpe-
30k AB,, ecnu AB = a?

IIOCKOCTh. OHA mepeceKaeT WIOCKOCTH O U
B no mapamnensHbIM npaMeiM AB u A B,.
A 3HaYHT dYeTeIpexyronbHHK AABB; —
napamwenorpaMM, Tak Kak ABJ|AB; nu
AA||BB,. ¥ napammenorpaMMa NpOTHBO-

JICKaluHe CTOPOHBI pPaBHbI, NnNo3TOMY

AB=AB,=a.
33.

JlaHbl JiBe napaUienbHBIC IUTOCKOCTH O H Oy H TOYKa
A, He exalas HH B OJTHOI M3 3THX TUIOCKOCTeH. Ye-
pe3 T. A npoBeAcHa Mpou3BoJbHag npaMast. Iycts X,
U X; — TOYKH NEPECEHEHHA €€ C IUIOCKOCTAMH o) H
0. JlokaxkuTe, YTO OTHOWIEHHE [UIMHBI OTPE3KOB
AX, : AX, He 3aBHUCHT OT B38TOMH NpAMOIi.

3anaua pemeHa B yaeOHuke 1, 12 c1p. 17.

34,

Touka A NEeXUT BHE IUIOCKOCTH O, X — HPOH3BOJIb-
Has TOYKa IUIOCKOCTH o, X; Touka oTpeska AX, ne-
JiAas ero B OTHOWIEHHH m : n. Jlokaxure, 4TO reo-
METpUYECKoe MeCTO Touek X, €CTh IUIOCKOCTh, IO
napajuteNIbHad IUIOCKOCTH Q..
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Bo3bMeM B IUIOCKOCTH O MPOU3BOJILHYIO TOYKY X, MOCTPOMM COOT-
BeTCTBYIOUy0 Touky X; (AX, : XX, =m: n) u mpoBeneM 4epe3 TOUKY
X, miockocts B, Mo mapauensHyo o. JlokaxkeM, 9TO IUIOCKOCTb P —
COOTBETCTBYIOLIEE TEOMETPHUECKOE MECTO TOUEK.

1) Jing moGoit Touku Y IIOCKOCTH O
Touka Y,  MepeceyeHHx  npamol
AY Y. Y=AX,: X, X=m:n, orciona
cremyer, 4To modas TOYKA IUIOCKOCTH f3
YAOBJIETBOPSAET AGHHOMY YCJIOBHIO,

2) Ecin gna Ttoukd Y IUIOCKOCTH O
To4ka Y, AenuT oTpe3ok AY B OTHoie-
HHH m ! 1, TO U3 COOTHOLIEHHA MyHKTa |
CIIeAyeT, YTO TO4Ka Y, COBMAAaeT ¢ TO4Y-
KOH Y; U MO3TOMY MpHHAIJIEXHT IUIOC-
KOCTH [3.

JlBa yKa3aHHBIX YTBEPA/CHUA O3HAUYalOT, YTO PacCMATPHBAEMOE [€O-
METPHUECKOE MECTO TOUEK eCTh NapaJLle/ibHas IUIOCKOCTH Ol IUTOCKOCTS 3.

35. Jdaun TpH DapauicibHBIE IUIOCKOCTH O, O, O3.
IMycte X, X;, X3 — TOUKH nepecedeHus 3THX ILIOC-
KOCTEH ¢ Mpou3BONbLHON npaAMo#. JlokaxuTe, 4TO OT-
HoweHue IMH oTpe3koB XX, : X,X; He 3aBHCHT OT
NPAMOIA, T.€. OAUHAKOBO JUIA JFOOBIX JBYX NMPAMBIX,

IpeanosoxuM, 4TO Apyras npsMmas nepece-
KA€ET IUIOCKOCTH QU), O3, O3 B TOUKax Y, Y, Yi.
UYepes Touky X, MpoBeJEM NPAMYIO Napajuieib-
HYI0 BTOpOH NpsAMON M nepecekaeT IUTOCKOCTH
Oy U O3 COOTBETCTBEHHO B Toukax Z, u Z;. U3
3aja4M 33 crexyet, 4YTO XXy = XiZy

XXy 2,24
Bobus TpeyroibHUKOB X,X,Z; u X3X;Z;3).

[To cBoiicTBY OTPE3KOB NapajUIENIbHBIX MPAMBIX, 3aKITIOYEHHBIX MEX-
Xy NapauteIbHBIMHA IDIOCKOCTAMM, X Z; = Y Y7 U Z,Z; = Y,Y;, N0o3TOMY
XX, _YY,
XX; Y)Y,

(u3 nio-

, T.€. BEIUWUUHA MOCTOAHHAA.

36. Maubl ueThipe mnapauie/ibHbie TpAMble. Jlokaxure,
4TO0 ecnd Kakasd-HUOYAB IUIOCKOCTb MEpeceKacT 3TH
MpsMbie B BEpIIKHHAX napajulenorpaMma, To ymobas
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IUIOCKOCTh, HE napaulC/ibHa® 3THM MPAMLIM, NEPECE-
KacT X B BEpUIMHAX HEKOTOpPOro napauicjiorpaMmma.

G

IycTtd a, b, ¢, d — naHHBIE NpAMBIE, H ILTOCKOCTD OL TIEPECEKAET 3TH
npAMbIE B BepIINHAxX NapayuiesiorpamMa ABCD.

ITycts mpyras nnockocTs NepecekaeT 3TH MpAMbIE B TOYKaxX A, By,
C,, D, coorBerctBeHHo. Ilnockoctn ABB A} # CDD,C,;, napannenbHsl,
nockonbKy npamMsie AB u CD, u npsaMele a ¥ d napajuielibHel. A, 3Ha4HUT,
IUNIOCKOCTh 3 mepecekaeT 3TH IUIOCKOCTH NHO NapaliefbHBIM MPAMBIM
AlBI H C]Dl.

AHAJIOTMYHO YCTAHABNTUBAETCA NApaUIebHOCTL mpamelx B,Cy u A\D,.
Tak yto A;B,C,B; — napawienorpamm. Uro n TpeGoBanocs, nokasats.

37. [lana mapauienbHad OPOCKUHA TpeyroabHHKa. Kak mo-
CTPOMTE MPOCKIHH MCAHAH ITOI0 'rpeyronbmﬂ(a?

3anaua peweHa B yue6uuke m. 13 c1p. 19.
38. Jlana napavienpHas MPOCKIM TPEYIOJLHUKA. Yem m3o-
6pasHTCs MpoeKLys cpe/THEH JIMHIH TPEYTONbHIKA?

IMpoexuus cpenHel JIMHHA TpeyrojbHHKA M300pasuTca cpelHeH Jin-
HUeH MpOeKLUH TPEYrONIbHUKA, TaK KaK CEPEAHHbI OTPE3KOB NPOEKTHPY-
IOTCSl B CEPEIHHBI IIPOEKLHMI 3THX OTPE3KOB.

39. MoxeT a1 npu napajiehHOM NPOCKTHPOBAaHHH ma-
pajuienorpaMMa TOTy4UThea Tpaneiua? Ob6bacHuTe
OTBET.

He MoxeT, Tak Kak NMpu napaie/IbHOM NPOEKTHUPOBAHUH Napauiesb-
Hbl€ NIPAMBIC NMEPEXOLAT B Napaule/bHbIE NPAMBIE, a 3HAYHUT, Mapasuieib-
HOMW NpOEKLMeH napajuiesiorpaMMa He MOXeT ObITh Tpamenus.

40. MoxeT 1M mpoeKuMA NapaiiejiorpaMMa NpHM napai-
JIEJILHOM TIPOEKTUPOBaHUH GbITh KBaZpaTOM?
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JoxaxkeM, ato MoxeT. [Toctpoum kBaapatr ABCD B naoekoCTH-e;-H
npoBeeM 4epe3 MpaMyro AB ILTOCKOCTh P, OTJIHUYHYIO OT IUIOCKOCTH QL.
[Moctponm B nutockocTH B napawtenorpamm ABC;D;.

PaccMmotpum uethipexyronbHuk CDD|C) — 3T0 napajuienorpaMm.
Tak kak CD|AB||C,D, u CD = AB = C,D,, nostomy DD, || CC,. ITomy-
YHJIH, 9TO NPH NMPOEKTHPOBaHUM mapajutenorpaMma ABC,D; na mioc-
KOCTh o mapayutenisHO mpamoii CC,, nomyumnncs kak pas ksaapat ABCD.

41. Jlokaxwure, 4TO Napajuie/ibHas IIPOCKUHA LIEHTPaNLHO-
CHMMETPHYHOH GUTYpBI Takoke ABIAETCA LIEHTPaILHO-
cHMMeTpuHOM urypoil.

[MpoekimA LeHTpa cUMMETpHH (Urypsl GyneT SABIATECA LICHTPOM CHM-
METpHH NPOeKLIH 3Toit GUTYPHI, TAK KaK IIPH TIAPA/UIEIEHOM MPOEKTHPOBa-
HHUH Cepe/MHa OTpe3Ka nepeiiaer B cepeMHy ero npoeKiyH. Yro u Tpebosa-
JI0Ch I0Ka3aTh.

42, [lana mnapajuieibHaA TNPOEKUMSA OKPYKHOCTH U ee
auamertpa. Kak MOCTPOMTH NMpPOEKUMIO MEPNEHAHKY-
JnApHOro AMameTpa?

JlnameTp, NEpHEHANKYNAPHEIN IaHHOMY, AEJNWT IOMNOJaM JIoGyio
Xopay, MapaienbHy0 AaHHOMY Auamerpy. Tak 4YTo mpoBefeM XOpay
CD, napannensHyo IaHHOMY AHameTpy AB, u Hatnem cepennHy M atoi
xopasl. Torna nmpamas OM, rae O — UEHTP OKPYXHOCTH COACPIKHT Nep-
NeHAHKYJIApHLIH AB anameTp.
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§ 3. IlepnenouxynapHocms npAmsLX
u niockocmeu

1. Joxaxure. yto uepe3 moby0 TOuKy NpsAMoii B mpo-
CTPAHCTBE MOXKHO MMPOBECTH MEPNEHAMKYNAPHYIO eif
NPAMYIO.
3anaua pemeHa B yue6Huke 0. 14, ctp. 26.

2. Joxaxure, uto uepes Mobyi0 TOYKY MpsMol B mnpo-
CTPAaHCTBE MOXHO NMPOBECTH ABE pa3IMYHbIC NEpHeH-
JHKYJISApHbIE €} IPsAMBIE,

HMposeneM uepes npsMyio @ ABe pa3nuyYHbIE IVIOCKOCTH o H . B aTux
INIOCKOCTAX uepe3 JroOyio Touky M mpoBeaeM nepneHAHKYNApHLIE K
JaHHoMH NMpsaMoii npaMsle ¢ u b. OHU pa3NTHUHBI, TaK KaK JIEKAT B Pa3HBIX
INocKOCTAX. TakHuM o6pa3oM uepes mobyro Touky M npaMoli a MoxkHo
MPOBECTH 2 pa3Hble NEPIICHAUKYIAPHBIC K @ TIPAMBIE,

3. IHpsambie AB, AC u AD nonapHo neprieHINKyIApHb,
Hafinure orpesok CD, ecmu:
1)AB=3 cm, BC=7cm, AD=1,5cm;
2)BD =9 cM, BC =16 cM, AD =5 cM;
3) AB=b,BC=a, AD = d,
4HBD =¢, BC=a, AD=d.

c
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Tak kak npameie AB,” AC, AD nonapHO NeprieHAUKYIAPHBI, TO OHU
06pasyioT 3 NpAMOYTONBHBIX TPEYroJbHHKA, CO CMEKHBIMH CTOPOHAMH.
Torpa:

1. B AABC:

AB =3cM, BC = 7cM, 3naunt, AC?= BC?— AB?=49 — 9 = 40 (cm).

Hanee 8 AACD:

CD?= AC*+ AD?=40 + 2,25 = 42,25 (cM?), Toraa CD = 6,5 (cMm).

2. BAABD:

AB?=DB?— AD?= 81 - 25 = 56 (cM?).

Janee B AABC:

AC*=BC2- AB?=256 — 56 =200 (cM?); AC*=200cm’.

Hanee 8 ACAD:

DC*= AC*+ AD? =200 + 25 = 225 (cM?), TO ecTs DC = 15¢cMm.

3.B ACAB : AC*=BC?- AB?, 1o ecte AC?= o’ - b,

Hanee B ACAD : CD*= AC?+ AD? = (/- b)) + d?, 3HAYMT,,

CD = Ja?- b2 +d*

4.B AADB : AB’=DB’- AD*= - 42,

Jlanee 8 AABC : AC?=BC?- AB’ = &’ ~(c* - d%).

U B AACD : DC?= AC*+ AD? = (& - ¢+ d*) + d*, torma

DC=va*-c*+2d* .

4. Croponsl uersipexyronsHuka ABCD u npamoyroib-
Huka A;B,C,D; COOTBETCTBEHHO MNapajienabHul. Jlo-
Kaxure, uto- ABCD — npsiMOyTroJibHHK.

/ c

P D
qu
A, D,

Tak kak napel ctopoH AB u BC u A;B; u B |C, napannenpsst 1o yc-
noBuio, T0 ZABC = ZA,BC; — Tak KaK 9TO yIJibl ¢ COHanpapNeHHbIMH
croponamu. 3uaunt, ZABC = 90°,

AHaJIOrMYHO qoKa3eiBaeTcs, 4yto ZBCD, Z/CDA, Z/DAB Tax xe pas-
HEI 90°.

Taxum obpazom yetsipexyronsHHk ABCD — npsmoyronsauk, Uto H
TpeboBaAJIOCh JOKA3aTh.
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5. Jlokaxure, YTO Yepe3 TOUKY, HE JICKAIULYIO B AaHHOH
TUIOCKOCTH, HENb3S NMPOBECTH Oojice OAHON MpAMOH,
TICPIIEHAHKYIAPHOH 3TOH INIOCKOCTH.

JonyctuMm, uto npsMele @ u b, npoxoasinue yepe3 Touky C, nep-
HNeHAMKYAAPHBI He Tpoxoasieii uepes Touxky C nnockoctu o. Ilycts
OHH TNEPECEKAIOT MIOCKOCTh o B Toukax A u B. Ho Toraa atu Toukm
JOJKHBI COBIAacTh, MHaue noayyutct AABC ¢ nByMs npAMBIMH yr-
naMH, 4TO HE MOXeT ObITh. IIpsAmble @ U b nMeloT ABe o0LINE TOUKH
C ¥ A, TaK 4YTO OHHM coBniafaT, YTo 1 TpebOBANOCH AOKA3ATD.

6. Uepes ueHTp omnmucaHHON OKONO TPEYroNbLHHKA OK-
PY’KHOCTH TpOBeJeHa INpsAMas, TepreHIMKYISpHaA
IUIOCKOCTH TpeyrojibHuka. JlokakuTe, YTO Kaxaad
TOYKA 3TON MpAMOH paBHOYIAJI€Ha OT BEPIIMHBI Tpe-
yroibHHKa,

ITycts ABC — nanHbIii TpeyronbHuK, O — HEHTP OIMHUCAHHOH 0K0/10
TPEYroJIbHHKA OKPYXHOCTH, X — mobas Touka Ha NEepreHAHKYJIApHOR
AABC npamoit.

c

Toraa nockonsky O — HeHTp ornrcanHOH OkpyxHocTH, To OA = OB =
=0C = R. Toraa XA = XB = XC — kak HaKJIOHHblE¢ C PaBHBIMH NPOEK-
uamu. Uto u TpeboBanock q0ka3aTh.
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7. Uepes Bepuinny A npamoyronsHuka ABCD nposenena
npamas AK, neprnieHauKynapHasa ero ruiockoctu. Pac-
CTOSTHUE OT Toukd K 10 Apyrux BepluyH MpAMOYroib-
HMKa paBHBI 6 M, 7 M 1 9 M. Haltnure otpesok AK.

ITycts ABCD — npsamoyronehuuk, AK 1. ABCD. 3nayutr KC = 9M;
mycts KB = 7m, KD = 6M™.

ZKBC = 90° (o TeopeMe 0 TpexX NeprieHanKysApax), nostromy BC: =
=KC?— KB?= 9*- 7° = 32 (M®) (o Teopeme ITudaropa).

Jlanee AD? =BC? (tax xak ABCD — NpAMOYroibHUK). TTockoabky
KALAD, 10

AK =vVKD? - AD? =4/36-32 =4 = 2 (m).

8. HYepes BepuuHy OCTPOro yrna MpAMOYTOJIBHOTO Tpe-
yronsHuKa ABC ¢ mpameim yrinom C nposeneHa nps-
mast AD, nepneHauKyIApHas IUIOCKOCTH TpeyroabHu-
ka. Haitmure paccrosanue ot Touku D no Bepuinn B u
C,ecnru AC=4q,BC=5b, AD =c.

A

C b B

AD1ABC, a, 3naunr, tpeyroasHuk CAD — npsamoyronsHeiit. Toraa
DC*= AD? + AC?= @ + % DC =va? +¢2 .

AABC — mpsamoyroabssetii (o yciosmo). ITo teopeme ITudaropa
nosyuaem, uto: AB? = AC*+ BC?* = &* + b%.
Janee ADAB — npaMoyrosibHsIif, Tak 4TO DB?= AD?>+ AB*=

=c+d+ b DB=w/az+b2+c2 .
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9, JlokaxwuTe, 4TO 4yepe3 JaHHYIO TOMKY MPAMOH MOXHO
OpOBECTH OJHY W TOJBLKO OJAHY MEPNEHAMKYIAPHYHO
el IAOCKOCTS,

3anaua pewena B yuebuuke n. 16, ctp. 27.

10. Yepe3 Touky A mpsMoil @ NMpOBEACHHI HEPMEHIHKY-
JApHBIE el WIOCKOCTh 3 1 npsamas b. Jlokaxure, 4To
npAMas b JIeXUT B IWIOCKOCTH f.

IIpoBeneM 4epe3 npaMele g u b miockocTs o, OHa mepeceyeT Iwioc-
KOCTh 3 no nmpsamoii by, nepreHauKyaApHoif npsaMoit a. Tak kak b, JeKHUT
B B. B mnockocTH a npamele b U by JO/DKHBI COBNAAATh Kak ABE NEpNeH-
JUKYJIAPHBIE K NPAMO# @ NpAMEle, MPOXOAALIME Y€pe3 OAHY TOUKY. 3Ha-
YHT [IpAMast b JIEXHT B IVIOCKOCTH P, 4TO ¥ TpeGOBaNIOCH JOKA3aTh.

11. JokaxuTe, 4YTO uepe3 AaHHYI0 TOYKY IUIOCKOCTH
MOXKHO MPOBECTH OJHY M TONBKO OAHY MNEpreHANKY-

JUIPHYIO € MpAMY1O.

3anava peweHa B yyebruxke . 16 ctp. 28.

12. JfokaxwuTe, uto yepe3 modyro TOUKY A MOXKHO MpPOBEC-
TH MPAMYI0, NEPNSHANKYIAPHYIO AAHHON IUIOCKOCTH Q..

3anaua pemena B yueOuuke 1. 17 cp. 29.

13. Yepes Bepumnny xsasipata ABCD nposenena npsimas BM,
NepneHVKyYJIpHas ero INOCKoCTH. Jlokaxure, 4T0:
1) npsmMas AD nepneHAUKYyJISIpHA IUIOCKOCTH NPAMBLY
AB un BM;
2) npamas CD nepneHAUKyNApHA TUIOCKOCTH MPAMBIX
BC u BM.
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1) B mnockoctn ABM mpomenem AA, | BM. Torma AA; L AD (no
NpU3HAKY INEepHNeHANKYIAPHOCTU mnpsaMeix). AB L AD (nmo ycinommo),
3Ha4uT, AD nepnenankynsapHa mwrockoctd ABM (no teopeme 3.2).

2) B mwrockocty MBC nposeaem CC, || BM. Toraza CD L CC, (no
NPHU3HAKy IepneHAuKYIapHOCcTH npsmeix). CD L CC; u CD L BC (no
ycnoBui0), 3HauuT, CD nepnenaukynspxa mwockocth MBC (o Teopeme
3.2). Yro u Tpe6oBaiock JOKA3aTh.

14. Yepes toukd A ¥ B nposeacHbI npsiMbie, NEPHCHAHKY-
JSpHBIE MIIOCKOCTH O, Nepecekarouie ee B Toukax C H
D cooTteeTcTBeHHO. Halimume paccTOsHHE MEXIY TOY-
kaMu A u B, ecitmt AC=3m, BD=2M, CD=24Mu
0Tpe30k AB He nepecekaeTt WIOCKOCTh .

Mpoeesem BE | DC, torna BE 1 AC. Tak uto

A

B E
3

D o C

EC=BD =2 M. 3nauut, AE=AC-EC=3-2=1(m).
Hanee, BE = DC = 2,4 M. U B JIABE no teopeme [Iudaropa.

AB =+vAE? + BE? =412 + 2,42 = 2,6 (m).

15. BepxHue KOHIIb! ABYX BEPTHKATBHO CTOALIHX CTOJ00B,
yAafeHHBIX Ha paccTosuue 3,4M, coeMHEHBI nepekiia-
auHOH. Bbicota oaHoro cronba 5,8 M, a apyroro —
3,9 M. Hailiaure [UTMHY NeperiaiiHe.

[Iposenem KC L AB.

Torza CD = AK = 3,9 M, Tak 4TO

RK=AB - AK=15,8-3,9=1,9 (m).
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Hanee AD =KC =34 m.

[
X + fod
.58
s 3,9
34
A % D

IMosatomy B IBKC no teopeme ITudaropa nomyuaem:

BC =vBK? + KC? =4/1,9% + 3,42 = /15,17 ~3,9 ().

16. Tenedouuan mposonoka JIHHGH 15 M MPOTIHYTA OT Te-
nedourHoro cronda, rae OHA NPHUKPEIUICHA Ha BHICOTE
8 M, OT MOBEPXHOCTU 3EMITH, K JIOMY, I'I¢ €€ NPHKPEITWIH
Ha Beicote 20 M. Haligure paccTosiHie MEXIy JOMOM M
cTonboM, npeoNnaras, 4To MPOBOJIOKA HE MPOBHCAET.,

c
15
B
E
0
8
A D

IMposegem BE L CD. Torna AB=DE=8 M, u
CE=CD-ED=20-8 =12 (m).
Hanee B IBCE no teopeme Iudaropa nosryuaem:

BE =+BC? — CE? =225 + 144 = /81 =9 (m).

17. Touka A HaxomUTCS HAa PACCTOSAHUM 4 OT BEpPLIMH
PABHOCTOPOHHETrO TPEYrOJLHMKA CO CTOPOHOH a
Haitaure paccrosHue oT TOUKH A 10 IUTOCKOCTH Tpe-
YrojibHHKa.
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Hycts IBCD — paBrocteponnuit. [Tposenem AH L (BCD).

Tak xak AB = AC = AD = g, TO IPOEKLHMH HAKIOHHBIX TAKXKe PABHE,
10 ecTh: HB = HC = HD,

3uaunt, H — uentp onmcanHoii okono ABCD okpyxHOCTH, paauyc

BC_4a

VORRYE

Hanee tak kak AH L (BCD), To TpeyronsHuK AHB npsmMoyronbHstii.
A

koropoit HB =R =

8 H

H no teopeme IMudaropa noxyyaem:

2
AH =+ AB?— HB? =,/a2— -;’- = a\g.

18. M3 Touku S BHe ITOCKOCTH 0L MPOBEICHBI K HEH TpH paB-
Hble HawoHHbIe SA, SB, SC u nepnenmuxynip SO. Ho-
KaXWTe, YTO OCHOBaHMe nepneHaukynspa O smnsercs
LUEHTPOM OKPYKHOCTH, ONIUCAHHOH OKOJIO TPEYTONbHHKA
ABC.

Tak xak HakinohHble SA, SB, SC paBhbl, TO ux npoekuun OA, OB,
OC Takxke paBHbI, a 3TO 3HAUMUT, 4TO Touka O — LEHTP OMHUCAHHON OKO-
no Tpeyronsuika ABC okpyskHocTH. UTO M TpeboBanoch noka3ars.

19. CTOpoHBl pPaBHOCTOPOHHErO TPEYTONILHUKA DaBHEI
3 M. Haiigute paccTofiHHE RO MIOCKOCTH TPEYTONb-
HHKAa OT TOYKH, KOTOpas HAXQLWTCA HA pacCTOAHHH
2 M OT Kax10¥M H3 €T0 BEpILHH.
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IMposenem AH 1 (BCD). Tak xak AB = AC = AD = 2 M, TO npoek-
UMM 3THX HaKIOHHBIX Takke pasHel: HB = HC = HD. 3uauur, H —
eHTp onucaHHOH okono ABCD OKpy»KHOCTH, TaK 4TO

_BD_ 43

HB=R= —_—3-=J§ (™).

V3

B H
Hanee tak kak AH1(BCD), To tpeyronsHuk AHB npsmoyroneHsiii,

nostomy: AH = VABZ —HB? =4— 3 = | (m).

20. B paBHOOeIpEeHHOM TPEYrodbHHKE OCHOBAHUE H BbI-
cota paBHbl 4 M. [/laHHaf TOYKAa HAaXOIHWTCA Ha pac-
CTOSHHHM 6 M OT IUIOCKOCTH TPEYroJbHHKA M Ha paB-
HOM pacCTOSHHM OT ero seputMH. Hadaure 3T0
paccTosHHE.

[Tycte AH BbICOT2 paBHOGenpeHHoro TpeyroieHHka ABC ¢ ocHoBa-
HueM BC u paBHbiMu cTopoHaMH AB = AC. Hapucyem AABC Ha mnoc-
kocTH (1) 1 Ha mpoekHOoHHOM uepTexe (2). [Tycts P naHHas Touka,

‘.mll"““l c 8 A c

Tak xak Touxa P pasHoynanena ot Touek A, B, C, T.e. PA =PB =r.,
1o mpoexumsa O ToukH P Ha riockocTe ABC — neHTp onvcaHHO#R okoilo

B
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AABC okpyxHOCTH. 3HauuT, ToYka O JEKHT Ha CEPEIMHHOM NEpPIIEH M-
KyJiape K ctopone BC, T.e. Ha npamoii AH.

Paccmotpiv AOBH. o teopeme IMudaropa:

OB?=BH?*+ OH* BH=BC:2=2mM,a0B = R, Torma

OH = AH - AO =4 —R, noryqaem:

R?=2%+ (4 -R)>; R*=4+16-8R+R%8R=20;R=2,5 m.

Hanee 8 IPOC no teopeme INMudaropa:

PC*=PO*+ 0C? =6 +2,5%=36 + 6,25 =42,25, Torna

PC= /42,25 = 6,5 (m).

21. PaccTosHMA OT TOYKHM A 10 BEpIUMH KBajApaTa paBHBI
a. Haliaute paccTosHHE OT TOYKM A J0 TUIOCKOCTH
KBaJ(paTa, €C/M CTOpOHa KBajpaTa pasua b.

IMycts AO nepneHAMKYnsp, ONMyIMEHHBIR U3 TOYKH A HA ILIOCKOCTh
kBagparta. Hockonexy AB = AC = AD = AF, to u OB = OC = OD = OF

u, 3Ha4uT, O — Touka mepeceucHun auaroHaieit. Torma OF
= -‘1'): CF= # Hanee Tpeyromsuk AOF — npamoyroneHsiii. Tak uro
2 2
AO =VAF? - OF? = az_(__b‘EJ 2 _b%
' 2

22. Haiiaure reomMeTpuyeckoe MECTO OCHOBAHHI HAKJIOH-
HBIX AAHHOW JJIHHEI, MPOBEACHHBIX U3 JAHHOK TOYKH
K IUIOCKOCTH.




ITycte S — pasHas touka, SO — neprneHIUKYNAP K TUIOCKOCTH Qi

b — mwmHa HaKIOHHBIX. [TockoNbKy KaXkas HAKJIOHHAA M3 TOYKH S uMe-
_ €T OIMHAKOBYIO MJIMHY, TO pacCTOAHUA OT ToukH O 10 OCHOBaHHIf Bcex
HAaKIOHHBIX OyayT oaMHakoBel. IT03TOMY HCKOMOe [EeOMETPHYECKOE
MECTO TOUEK ~— 3TO OKPYXKHOCTH B JAHHOMN MIIOCKOCTH € LIEHTPOM B TOY-

ke O u paguycom R =6 - SO? .

23. M3 TOYKH K IIOCKOCTH IPOBEIEHBI ABE HAKJIOHHLIE,
paBHbie 10cMm U 17cM. PasHocTh nmpoekuuii 3THX Ha-
KIGHHBIX paBHa 9cm. Haiigute npoekiuyH HAKJIOH-
HBIX,

[Tycts SA u SB — nanuuie quaronaiu. O603Ha4uM npoexiuu AO =y,
OB =x, x>y, Tak kak SB > SA. [lycts SO — nepneHauKyssip K mioc-
KocTH 0. Toraa M3 AByX NpAMOYrofibHbIX TpeyronasHukoB AOS u BOS
NoyYyaeM:

SO*= AS*— AO?% SO*=BS?- OB,
AS’ - AO’=BS*- OB%;
10°—y? =172 - ¥%,
HJaneex -~y =9, Toectbx =9 +y;
10°-y*= 17"~ (9 + )%
100 —y* =289 — 81 — 18y — )%,

- .8y=108; y=6cmMm;
x=9+6=15cwm.

24. U3 TOYKM K IIOCKOCTH MPOBEAEHBI JBE HAKIOHUBIE,
Halingure 1MHE! HAKJIOHHBIX, €CJIH:
1) onna Ha 26 cM Gonbiue Apyroii, a NPoeKUHH Ha-
KJIOHHBIX pansl 12 cM 1 40 cmM;
2) HAKIOHHBIE OTHOCATCA KaK 1 :2, a npoekuuu Ha-
KJIOHHBIX paBHBI 1 ¢M U 7 cM.



1) IlpoBeneM SO — nepneHAMKYNAP K TUIOCKOCTH ®, ¥ 06O3HAYMM
SA =x, SB =y; x >y, Tak kak AO > OB. 13 1ByX OpSAMOYrOJILHLIX Tpe-
yronbHUKOB SOA u SOB momygaem:
SO*= AS? - AO?; SO*=BS?- OB?, to ectp x2 ~40% = »? —122,
Hanee x — y = 26; x = 26 + y, TaK ut0 x> — 40% = * — 12%
(26 +y)* — 40*=y* — 127, 52 = 780; y = 15 (cM), Torma x = 26 + 15 =
-=41 (cm). To ects AS =41 (cm), BS = 15 (cm).

2) O6o3Hauum AS = x, torna AS : SB=1:2, o SB = 2x.
SO — nepreHaukysap. B npsMoyronsHbix Tpeyronbhukax AOS u BOS

meem: SO° = SA - AO% SO = SB? - OB?, 10 ccms »% ~1=(2%)2 =72,

X — 1 =4x* - 49; 3x* = 48; x> = 16; x = 4. Tak 4T0 AS = 4 (cM) u
BS = 8§ (cm).

25. M3 TouxM K IJIOCKOCTH NMPOBEJCHBI [IBE HAKJAOHHLIE,
paBusle 23 cM u 33 oM. Haiiaure pacctosHue oT 3ToM
TOUKH O MJIOCKOCTH, €CJIM MPOEKUMH HAKJIOHHBIX OT-
HOCATCH Kak 2 : 3.

Mycte SO meprieHauKynsap K IJIOCKOCTH o, a2 SA U SB — paHHble
HaKJIOHHEIE,
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O603naapM AO = 2x, Tak kak AO : BO=2: 3, T0 BO = 3x. Jlance
U3 PAMOYTONBHEIX TpeyronasHukoB AOS u BOS nomydaem:

so2 AS?— AO% SO* = BS? - BO?, 10 ectn 237~ 4x° = 33° - 9x7.

5x%= 560,x =112, Nanee

SO’= AS?— AO? =232 —4x? =81, 10 ecTs SO =9 (cM).

26. JlokaxuTre, YTO €CJIH NpAMas DapajiclibHAa TUIOCKO-
CTH, TO BCE €€ TOYKH HaXOJAATCA Ha OJHHAKOBOM pac-
CTOSIHUH OT IIOCKOCTH.

3apnava penicHa B yueOHuke n. 18 ctp. 30.

27, Yepes sepuwuHy npsamoro yraa C npAMOYFroJbHOrQ
TpeyronsHuka ABC nposeseHa miockocTs, napai-
JleNbHAs TUMOTEeHy3¢, Ha paccTosHHH | M OT Hee.
[Mpoekunsa KaTeTOB Ha JTY JUIOCKOCTb PABHHl 3 M H
5 M. Hatigure runorenysy.

A B
I ydl
A% .B

K © 5 !
a C

ITycts AABC — nannniii. ITposeneM AA,; u BB, neprneHaukynspHu
K a, Toraa AA; = BB, = I M — paccTosiHue OT THIIOTEHY3BI [0 INIOCKO-
ctv . A;C 1 B,C — mpoekuuu HaxnouHnix AC 1 BC na nnockocTs .

Torna s l’rpﬂMO)’I‘OJ‘IBHHX Tpeyronbﬂnxax AA,C u BB,C umeem:

CA’= AA, +A,CP=3%+12= lO(M ), 1

CB?=BB,’+B, c2—52+ 1>=26 (M.

ITo Teopeme IMudaropa B Tpeyroabuuke ABC:

AB?= CA?+ CB% AB?= 10 + 26 = 36; AB = 6 (M).

28. UYepes onHy cTopoHy poMba nposejeHa IOCKOCTE Ha
PACCTOAHMH 4 M OT NPOTHBONEKaueH croponsl. ITpo-
€KUMH AMAaroHaned Ha 3Ty NJOCKOCTh paBHbI 8§ M W
2 M, Hajtaure mpoeKUHH 3THX CTOPOH.
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H3 touek B u C omyctnm nepnesmkynapsl BB, n CC, Ha mnockocTts
a; BB, = CC, = 4m, AC,| — npoekuun guaroHann AC Ha IioCKoCTs @,
B,D — npoexura auaroHans BD Ha rockocTs a.

Tax ato AC,=8 M, B, D=2 M.

PaccmoTtpum npaMoyromsHele TpeyronabHukn BB, D u CC A. ITo Teo-

peme Tudaropa: AC*= CC,* + AC,* = 8>+ 4°=80; AC = V80 (M), a
BD?=BB,2+ B,D?= 42+ 22=20; BD =20 (m).

Hanee OC =—;- AC =-;- JS_O(M);

oD =% BD =% Y20 (m).

Mo ceoiictey pomGa: AC L BD. Tak uto tpeyroabhik OCD - nps-
MOYTONBHBIH, O3ITOMY:
2_ 2 280 20 _
CD°=0C*+ 0D =T+—4——25; CD =5 (m).
Taxk kak BC || o, To B,C,=BC =5 (m).
U3 npsamoyroneHeix Tpeyronsriikos DC,C u AB,B Haiinem AB, u DC,

no reopeme Mudaropa: AB, = DC, =/ DC? = CC} =25~16 =3 (m).

29. M3 koHuOB oTpe3ka AB, napamwiensHOro IIOCKOCTH,
nposeneHs! IepneHankynsp AC u HawioHras BD,
nepneHIHKysIpHas oTpesky AB. Uemy pasHO pac-
crosnue CD, ecnii AB =g, AC= b, BD =¢?

Iposenem AD. Toraa u3 npAMoOYroibHOro TpeyronbHuka AB ™. mme-
em: AD? =AB? +BD? =a” + b2,
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Hanee no teopeme INugaropa B JACD:
CD*= AD*- AC?=(d* + ¢*) - b*= @** ¢* - b*, Tak uTO

CD=‘J02 +c-p?.

30. Jlokaxute, 4TO PACCTOAHHE OT BCEX TOYEK ILUIOCKOCTH
JI0 TapaijiensHOM TUIOCKOCTH OJHHAKOBSI.

BribepeM npousBensHble TOUKH A U B Ha IUIOCKOCTH O, Mapajuienb-
HOI TockocTH .

IpsimMas AB NIEXHT B IUIOCKOCTH Ol TOITOMY MapaUtebHa IUIOCKOCTH [3.
OnyctuM nepneHauKkynsipsl AA; u BB, Ha ruiockocts f. [lo Teopeme 3.4
npsmele AA, 1 BB, napanneibHbl H JIEXaT B OXHOI IWIOCKOCTH; Y YEThIpEX-~
yronbhHuka AA BB mpoTHBonosnoxkHEIE CTOPOHB! TTAPAILTETLHB], 3HATHT, ITO
napajuieiorpaMM; Tak 4to, AA; = BB,. Uto 1 tpeGosanocs nokazars.

31. PaccrosHue Mexnay IByMs NapajUiefbHbIMH ILIOCKO-
cTAMU paBHO 4. OTpe3oK MIHHBI b CBOUMH KOHLIGMH
ynupaeTcs B 3TH IUTockocTH. Halinure mpoekipno o1-
pe3Ka Ha KaKIylO M3 IUIOCKOCTEHH.

{};\
o
o

/

IMycts miockocTd o ¥ § napamnensHsl. BD -~ maHHas HakIOHHas.
IlposeneM BAlsu DCL6. Torza CD = AB — paccTOAHHE MEXAY Ma-

pajuIenbHEIMU IWIOCKOCTAMU ¢, B 3. Tak uto AB=CD =a.
INpoekwy Haknonnoit BD nva mockoctd a u B pasHel: BC = AD.

H no Teopeme IMudaropa: AD =vVBD? - AB? =+b* —a? .
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32. Jlsa oTpe3ka ATHH a M b ynuparoTca KOHL[AMU B JBE
napamnensHele mwockoctd. Ilpoekuus nepeoro orpes-
Ka (QIHHBI ) Ha ockocTh paBHa ¢. Haitaure npoek-
LIMIO BTOPOTO OTpe3Ka.

175

Mycrs DE u AC — nauusie Haxionusie. [IposeseM DM L B. Torza
DM = AB paccrosHue Mexay AByMS MapaUIeIbHBIMH MIGCKOCTAMM.
Tak yto DM = AB = d. Jlanee no teopeme ITndaropa:

d=AB=\/a2 ~¢® . Takuro DM =va? - ¢* .

Ho Torna AEMD — npaMoyronsHsIif, moaroMy:
EM =yDE2 - DM? =/b? - (a* —c*) =vb’ —a* +¢c* .

33. KoHupl JaHHOrO OTpE3Ka, HE MEPECEKAIoIlEero ioc-
KOCTh, yaaneHsl oT Hee Ha 0,3 M u 0,5 m. Kak ynanexHa
OT IUIOCKOCTH TOYKa, AeNAIuAd AaHHbIH OTPE3OK B OT-
Homenun 3 : 77

Nycts AB — paHubiif oTpe3ok, C — TOuka Ha HEM, Takas dTO
AC-CB=3:17.

AA,, CC,, BB, — nepnennuKynapsl, onyuieHHsle u3 Touek A, C, B
Ha ruiockocTh o. AA; = 0,3m, BB, =0,5Mm.

[To Teopeme 3.4 otpe3skn AA,, BB,, CC, napajnensHbl, H 3Ha4MT,
Aexar B 0aHoi#l wiockocTH. Touku A, C,, B, nexar Ha npamMo# nepece-
YeHHSA 3TOH MIIOCKOCTH € IJIOCKOCTBIO O,

44



MposeneM n3 Touku A mpamyio AD napamrensHyio A;B,, 3nauuT
AD1BB,. Toraa AA,C,K— mpsaMoyronsuuk. Tak uto KC; = AA
DB,=0,3 M. AACK ~ AABD Tak kak CK napaensua BD. Janee

AB_ AC+BC_ . BC _ +7 3

‘AC AC AC 3 10
BD_AB 10 okuro oK <22
CK AC 3 10

Tak BD = BB, - DB, = 0,5 — 0,3 = 0,2 (), CK = 3-1%—2 = 0,06 (m).

Hy 1 CC,; = CK + KC, = 0,06 + 0,3 = 0,36 ().

34. Uepes cepeauny oTpe3ka MpOBEACHA IUIOCKOCTh. Jlo-
KaXHTe, YTO KOHLBI OTPE3Ka HAXOMATCA Ha OJWHAKO-
BOM pacCTOSHUH OT 3TOM IUIOCKOCTH.

ITycte AB — naHubiff oTpe3ok, Touka QO — cepeanHa oTpeska, yepes
Touky O nmposeneHa mwiockocts. [Iposenem AA, u BB, nepneHauxkynaps
Ha IUI0CKOCTh OL.

Tlo Teopeme 3.4 npamMsie AA; 1 BB, a BMecte ¢ HUMM U 0Tpe3ok AB
H Touka O nexar B 0XHOM ILTOCKOCTH.

Hanee paccmotpuM AAA,O n ABB,O — oHH npsMoyroisHeie.

AO = OB — no ycrosuo, ZA|OA = ZB,OB kaK BepTHKaJIbHBIC.
Tax uto, AAA,O = ABB,O, a, 3naunt, AA,; = BB,. Uro u TpeGopanocs
JIOK33aTh.

35. Uepes auaroHans mnapawieNorpaMMa IpoOBeJcHA
TUTOCKOCTh. JIOK2KHTE, YTO KOHLLI NPYTOif NHATOHAIH
HaXOMATCAd Ha OJMHAKOBOM pAacCTOSHUM OT 3Tol
[UTOCKOCTH,

Hycts AC u BD — auaronanu napamiesorpaMMa 4 touka O — cepe-
AuHa puaroHanci. IIposemem nnockocTh o Yepes auaroHains BD. Ipo-
BEJIEM NEPNEHANKYILIpE! AS 1 CS, Ha IUI0OCKOCTS d.
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ZX

N/ D

Toraa Tpeyrombauku AAOS u ACOS, — mnpsaMoyronbubie: AQ =
=0C — no cBoicTBy aMaroHaneit mapamnenorpamma, £ SOA = S, OC;

Tak 4ro AAOS = ACOS, (no CTOpOHE H OCTPOMY YIJTy), OTKyAa CIEIyeT,
yto AS = §,C. Yro u TpeboBanoch A0Ka3aTh.

36. Hatiaure paccTosHHE OT cepelHHB! oTpeska AB no
IUJIOCKOCTHK, HE Tepecekaromleii 3TOT OTpe3oK, eciu
paccTosHHe OT Todek A M B 10 rutockoctH paBHEL:
1)32cmus53cem;2)74emu6,lem;3)aunb,

B
E/b-a

D

M
- [

ITycte AB — uckomsiif otpesok. E — cepeanna orpeska AB. AA,
EE,, BB, — nepneHauxyisapbl, omymeHHble U3 Touek A, E, B Ha wioc-

kocTb a. ITo Teopeme 3.4 3TH NepNEeHANKYNAPLI MapaUIeibHbl MEXIY
coboii. Toraa peuruM cHauana oGmwmii ciyuail AA,=au BB, =b.

3)AE =EB =% AB; AAME ~ AADB, tak kakx EM||BD. Tak 4o

AB BD AB 2

|
Ho BD = BB, - DB, = b — a, nosroMy EM=5(b—a).
‘ 1 L1
}Ia.neeEE,=EM+ME|=a+-2-(b—a)=a+_2_b_ 5(,:

=-§-a+ b=-;—(a+b).

B | =
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Tenepb MOJACTABUB BMECTO @ H b YHCHa, HOJTyHHM!

1) EE, =% (32+53)= %-8,5 =425 (cm).
2) EE, =% (7,4 +6,1)= % 13,5 = 6,75 (cM).

37. Peumnre npeapiaylIylo 3ajady, CUMTad. UTO OTPE30K
AB niepecekaeT IUIOCKOCTB.

PeuruM oGuuif ciryvait:
O — cepeauna AB. AADB —- npaMoyronbpHBIil.
OO0, — cpeanas nuuus. Toraa

a+b

BD=a+bH001=lBD= .
2 2

Ecnua<b,ToOE=001—O|E=%a+%b—a=%(b—a).
Ecmm a> b, o OE =-:lz (a - b). Tak uto B mobom ciyqae

OE=L|a-b,.
2
[Moacrasus uucna, moayuuM:
1) CE =% 3,2-53|= -%-2,1 = 1,05 (cm).

2) 0E=%|7,4 —6,1|= -;-«1,3 ~0,65 (cm).

38. Orpesok anuuHbl 1 M nepecekaeT ILIOCKOCTh, KOHIHI

€ro yJaleHs! oT INOCKOCTH Ha 0,5 M 1 Ha 0,3 M. Hait-
JUTE JUITHHY NPOEKLIMH OTpe3Ka Ha IUIOCKOCTb.
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1) 4

IMycts oTpesok AB mepecekaeT miockocTs o B Touke Q. CripoerTi-
pyem ero Ha miockocTh o. [IposeneM nepnenaukynspst AA; ¥ BB,

AA( = 0,3 M, BB[ = 0,5 M,

TIpoBeneM yepes T. A npaMylo, napaLiensHylo A B,. Ona nepeceuer
npononkeHue orpeska BB, B touke M. AM 1 BM. B A ABM no Teope-
me [Mugaropa: AM? = AB> —~ MB?, Ho

MB = MB, + BB, = 0,5 + 0,3 = 0,8 (M), a AB = 1 (M), TaK uto

AM?=1-0,64 =0,36 (M?); AM = 0,6 (m). Jlanee

TaK kak AA;B;M — npaMoyronasHuK, T0 A B; = AM = 0,6 M.

39. Yepes ocHoBaHME TpaneLudH MPOBEJEHA IUIOCKOCTb,
0TCTalOmaa 0T APYroro OCHOBaHUA Ha PacCTOAHHUE d.
Haiinure paccToAHHE OT TOYKH NEpeceHeHUd AUaro-
HaJieit Tpaneuyu A0 3Toi IMIOCKOCTH. eCNTH OCHOBAaHUA
Tpamneuyy OTHOCATCA KaK m : n.

ITycte ABCD u o — naHHble Tpaneuus u
WIoCKOCTs, O — TOYKAa MepeceyeHus AUaro-
Hane#t Tpaneuuu. BB; u OO, — nepnenauky-
Jspsi kK wiockoct o, Toraa BB, = a. Tak kak

Hanee paccmorpum ABB D BB, u OO, nexar B mnockoctu BBD,
DO,O~BB,D Tak xakx £B;DB — o6muii 1 Z00,D = £ZBB,D = 90°,
00, _OD _ OD m ‘

Torpa — =— = .
BB, BD OD+0OB m+n

mBB am
Tak uto 00| = ——L = ——,
m+n m+n

40. Yepes cTopoHy mapajienorpaMMa NpoOBefieHa NJIOC-
KOCTb Ha PacC10AHHM g OT MPOTHBOJIEKALEH CTOpPO-
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Hbl. HaliauTe paccTOsHHE OT TOYKH NepeceyeHmst Aua-
roHaeit napajesorpaMMa A0 3TOH IUIOCKOCTH.

[Mycts ABCD u o sanHBIE napajienorpaMm M mwiockocTh. IlpoeenemM
nepnenaukyasap CC, Ha mwiockocts o. Torma CC, = a. M — Touka nepe-
ceyeHus anaroHaied napasutenorpamma. Ilposesem MM, — nepnenan-
Kynsp K mwiockoctu o. Torna MM, [|CC,.

MM,

AM
AAMM nogo6en AAC,C. IToatoMy —— = ——,
AC CC,

HHaI‘OHaHH MapajuiejiorpaMMa s TOYKE NEPECECUCHHUA ACIATCA HNMOMNOo-

AM 1 1
JaM TaKk uTo —— =—, [loatomy MM; =—1--CC, =—a.
AC 2 2 2

41. U3 BepumHbl KBajapaTa BOCCTAHOBJIEH MEPHEHINKY-
JAp K ero IUIOCKOCTH. PaccTOAHMA OT KOHLA 3TOro
NEPIEHANKYIApa A0 APYTHX BEPLINH KBaJpaTa paBHBI
au b (a < b). Hailnure JMHy neprneHIHKYIApa H
CTOPOHY KBazpara.

Ilycte SA — nanHbll nepnenaukynap. Torma SB = SD = a (rak kak
paBHEIE HAIOHHBEIE MMEKT paBHuie npoekuwi#). AB L BC (croponsl
kBagpara). SB L BC (no teopeMe ¢ Tpex NepneHANKYIApax).

.
/)

D
[og
3naunt, ASBC — npamoyronbHslif, no3toMy no teopeMe [udaropa:
BC?= SC?- SB? = b’ - &, Tak uto AB = AD = CD =BC =b* —a .
SA L AB (no ycrnoBmo), Tak uto SA’> = SB> - AB% &’ - (b* - &%) =
=24% - b?, Tak w10 SA =+2a’*— B> .
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42, M3 BepluuHBI NPAMOYTOJbHHKAZ BOCCTAHOBJIEH MEP-
NEHAUKYAAP K €rO FUIOCKOCTU., PaccTosHMe OT KOHUA
9TOr0 MEpNEeHAMKYNspa A0 APYTHWX BEPLIMH HAPAMO-
yroJIbHHKa paBHbl g, b, ¢ (a < ¢, b < ¢). Haiinure anu-
HY NMEPNEHANKYAAPa H CTOPOHEI IPAMOYTONBHHKA.

Nycts SA — nauuslit nepneuaukynap. Toraa SD, SC u SB — ma-
knoHHele, SD =5, SC=¢, SB =a.

ASDC = 90° (Teopema o 3-x nepnenaukynspax). Tak yto ASDC —
npamoyroabHslit, [Tostomy DC?= SC2-SD? = ¢% - b2, Tak uTO

DC=+vc?-b* ; DC = AB — CTOPOHBI IPAMOYTOILHKKA.
o teopeme Iudaropa B ASAB:
SA%=SB?- AB? = &’ - (¢’ - b%) = & + b* - ¢*, Tak 4TO

SA=a’+b%-c% .
HNanee ASBC — npsaMoyronsHelii 10 TeopeMe 0 TPEX MCPICHINKYI-
pax, noatomy BC?= SC? — SB? = ¢* — ¢’. Tak uto AD =BC = Jer—at .

43. M3 nasHOH TOYKH K IUIOCKOCTH TMpPOBEIEHLI JIBE Ha-
KJIOHHBIS JJIMHOH 2 M. HAHAUTE PACCTOAHHE OT TOUKH
J0 IJIOCKOCTH, €C/IH HAKJIOHHbIE 00pasyror yron 60°,
a WX [IPOSKLAH NEPIIEHAUKYIAPHBL.

IMposeneM SO - mepneHANKysp K ILI0CKOCTH. Toria HaxJIOHHbIE
SA =SB =2wm. ZASB = 60°.

PaBHbIe HAKIOHHBIE UMEIOT PaBHBIE TIPOEKLMH, 3HauHT, AO = OB.

Tak kak yroa ZASB = 60°, To AASB — paBHOCTOPOHHUH, a, 3HAYHUT,
AB=AS=SB=2wm.
50



Jlanee AO L OB (1o ycnosmo), AAOB — paBHOGenpenHbtit H nps-
MoyroasHeli. Tak uro ZOAB = ZOBA = 45°, A, 3naymr,

5

BO = AO = AB-cosd5° = 2- 72 =2 ().
Hanee no reopeme [Tudaropa 8 AAOS:

SO =vAS? ~A0? =4-2 =2 (m).

44. M3 Touku, OTCTOsIIEH OT THOCKOCTH Ha paccTosHue 1 M,
NpOBEJICHB! iBe paBHbIC HaKIOHHBlE. Halapre paccron-
HUE MEXUIy OCHOBaHWAMH HAKIOHHBIX, €CJIH U3BECTHO,
YTO HAK/IOHHbIE MEPICHIMKYIAPHH M 00pasyioT ¢ nep-
NEHAMKYNIAPOM K TUIOCKOCTH YTJIBI, paBHsle 60°.

N
/4

A
[Tycts SA = SB panHbie HakIOHHBIE, SO — NepreHANKYIAP K TUIOC-
kocty, SO = IM. AAOS = ABOS — npsaMoyrofibHbie, (110 THIIOTEHY3E U
octpoMy yriry) ZASO = 60° u ZBSO = 60° a, 3Hauur, LSAO =

=/SBO=30°. Moatomy: SO =% SA =% SB. Tax 4o SB = SA = 2.

Mo ycnosuro SA L SB, Toraa, no teopeme Iudaropa, nomyyaem:

AB=vSA? +SB? =J4+4 =48 =22 (M).

45, Yepes HeHTp BNUCAHHON B TPEYroJbHHK OKPYXHOCTH
NpOBEJicHa MpsiMast, NeEepHeHAHKYNsIpHas IUIOCKOCTH
TpeyronbHuka. Jlokaxure, 4Tr0 Kaxkmas TOYKA ITOH
OpaMoii paBHOYJAJIeHa OT CTOPOH TPEYTONBHHKA.

3anava pewiena B yuebuuke m. 19 crp. 31.
46. K niockocTH TpeyTONBHHKA M3 IEHTPA BIHCAHHOH B He-
ro OKpY>KHOCTH paguyca 0,7 M BOCCTaHOBNEH NEprcHIN-

Kynsp JUHHOH 2.4 M. Haiimure paccrosHue OT KOHIA
3TOr0 NEpIICHMKYIAPa A0 CTOPOH TPEYTONbHHKA.
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ITycte O —1eHTp BNUCaHHOH OKPYXHOCTH, a OS — NaHHBIH nepriex-
aukynap. Toroa r = AO = OB = OC = 0,7 M., rae Toukd A,B,C — Touku
KacaHMs CTOPOH TPEYTONLHHUKA C OKPYKHOCTBIO.

INo TeopeMe 0 Tpex nepneHauky/spax SA L MN,

Toraa no Teopeme IMugaropa 8 AAOS;

SA =yS0? + AO? =42,42 +0,7% = 6,25 =2,5 ().

47. PacctosHue OT HaHHOH TOYKH O IUIOCKOCTH Tpe-
yroneHuka paBHo 1,1 M, a 10 Kaxio# W3 ero cro-
pon — 6,1 M. Hailaute pannyc OKpy>KHOCTH, BIIHCaH-
HOM B 3TOT TPEYrONbHUK.

ITycts S — paHuas Touka, ¥ SO — nepnenaukyap.Torna SO = 1,1 M,
pacCcTosHUE OT [4AHHOM TOYKM A0 IUIOCKOCTH TpeyrosbHukKa. SB, SC,
SA — HakIOHHBIE, NEPHESHANKYIAPLI K CTOpOHAaM TpeyronkHuka. Toraa
AO = BO = CO kak npoekuuu paBHbIX HakJIOHHEIX. [To Teopeme o Tpex
nepneHaukyipax AO, BO, CO nepneHaukynsapHbl CTOPOHaM TpEYroiib-
HHKa. 3HayuT O — UEHTDP BMHCAHHOW OKPYXKHOCTH B TpPEYTONbHHK U
r=A0=0B=0C. I1o reopeme IIudaropa B Tpeyronasnuxe SOB:

OB =V50% -50? =46,12 -1,1* =436 = 6 ().

48. U3 BepuiMHBI paBHOCTOPOHHEro TpeyrojbHuka ABC
BOCCTAaHOBJIEH NepneHAdKynap AD k mirockoctd Tpe-
yroneHuka. Haiinute paccrosuue ot Toyku D no cro-
ponst BC, ecnu AD =13 ¢cm, BC =6 cm.
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IMposenem DK 1 BC, Toraa nmo Teopeme o Tpex HEpNEHAMKYJIIpax
AK 1 BC. DK — uckomoe paccrosnne. Tak kak AK — BricoTa, T0 AK —
mennana (JJABC — paBHocTopoHHuid), nodtomy BK = 3 cM. Ilo Teope-

me Tndaropa B AABK : AK =y AB? - BK? =62 -3% =427 ().
Ananormado B ADAK no Teopeme ITndaropa:

DK =VAD? + AK? =132 +27 =196 = 14 ().

49. Yepes koneu A oTpe3ka AB miauHel b npoBeneHa
IUIOCKOCTh, MEPNEHANKYNApHAsd OTPE3KY, H B 3TOMH
IUIOCKOCTH TIpoBejeHa npamas. Halaute paccrod-
HHE OT TOYKH B no mpsAMoff, eciu paccTogHue OT
TOYKH A 10 npsMoil paBHo a.

BA — neprieHAMKYsp K IUIOCKOCTH o, Torna BA 1 AA,, rne AA, —
paccTOsIHUE OT TOUYKH A R0 mpaMoi ¢ B miockocTd o U AA; L c. Ilo
TeopeMe O Tpex nmepneHaukynspax BA, 1 a.

3uxa4ur, BA, 1 ecTb paccTosiHHE OT TOYKH B 1o npsamoii a.

B

/a

ITo Teopeme IMudaropa B JABA, :
BA,>=BA%+ AA* = b + &, TaK 4TO

BA, = Va? +b%.
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50. PacctosHus OT TOYKH A 10 BCEX CTOPOH KBaJpara
paBHbl a. Haliaute paccTOAHME OT TOYKH A [0 TUIOC-
KOCTH KBaIpara, €C/li JHaroHalb KBajpata paBHa d.

ITycte A — pannas To4ka, AO — HCKOMOE

paccTosHue, 10 ectb AO — nepreHIuKyJIsp.

Haxnonnsie AK = AE; OE, OK — mpoekuuy
PaBHLIX HAKJIOHHBLIX, & 3ra4uT, OF = OK,

Janee no TeopeMe O Tpex MEPNCHAMKYIApax
OE u OK— nepneHIMKyaspHbl K CTOPOHAaM
kBajgpara. 3HauMT, O — LIEHTp BIMCaHHOI OK-
pyxuocTi. To ectb O — TouKa nepeceyeHmns aua-
roHanet. ‘

d
Torma, ON =5 (o cBOICTBY AMaroHaneil KBajipara), W MO TeopeMe

Iugaropa B TpeyroasHuke OKN:

N
d

E 45 X
o

v Q

OK = ON-sinZNOK = ON-sin45° =5 ==

Janee B Tpeyronsrke AOK no teopeme ITudaropa:

2
AO =yAK2 —OK? =,ja2 - 4

51. Touka M, nexarias BHe IUIOCKOCTH JAHHOTO OPSMOro
yrnia, yfaneHa OT BeplIHHBI YIJIa Ha pacCTOAHHE 4, a
OT ero CTOpoH Ha pacctosiHue b. Hailanre paccrosHue
OT TOYKH M 10 TWIOCKOCTH yria.

IlycTe o — mNOCKOCTH HaHHoro npsvoro yraa BAD. Toraa
MB = MD = b (nepneHauKyJpsl K CTOpoHaM yrna), MA = a, 1 MC —
NEpNEHAUKYAP K IUIOCKOCTH 0.

Hanee mo teopeme o Tpex nepnenaukyapax BC L AB, CD 1 AD,
NpHUYEM KaK IPOEKLMHU paBHbIX HawioHHBIX BC = CD, 3Hauur, ABCD —
KBaJIpaT cO CTOPOHAMH:!
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CD=BC = AB = AD =+Ja’ - b* (ITo Teopeme Mudaropa 8 JAMD).
B tpeyroasuuke DCM umeem:

MC =VDM? —DC? =[b>- (a® —-b?) =267 a? .

52. Jan paBHOOeApEHHLIH TPEYTOILHUK C OCHOBAHUEM 6 M
" 60KOBO# cTOpOHOI 5 M. I3 IeHTpa BIIMCAHHOTO KpY-
ra BOCCTaBJIeH NEPNEHAMKYJISP K TUIOCKOCTH TPEYroib-
HUMKa juyiuHoi 2 M. HailmuTe paccTosiHie OT KOHLA 3TO-
TO NEPHEHANKYIIAPA 10 CTOPOH TPEYTOJILHUKA.

Mycte SO — panmwifi nepnenaukynsp, K, M, N — Touyku kacanust
CTOPOH TPEYTOJbHUKA C OKPYXHOCThIO. Torna no teopeme o Tpex nep-
neaukynsapax SK1BC, SNLAB, SM1LOM. Tak yto SK = SM = SN -
HCKOMOE paccTOsHHE,

AB+ BC + AC

Lla.nee SABC=p'r, p 3——-—5————-—-.

=5+6+5

P = 8(m); Tak uTo S = 8r (M?).
Hanee S=—;-BM-AC, HO

BM=vBC? ~MC? =J25-9 -4 (M)
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Tak yto S = -;— -6-4 =12 (M. To ecTb

8r=12ur=0K=1,5(M).
Hanee u3 ASOK:

SK =507 + OK2 =J4+225 =,[6,25=2,5 ().

§3. U3 sepuuns npamoro yrna C tpeyronsHuka ABC
BoccTaBieH nepreHauxynap CD k mnockoct Tpe-
yrojeHuka. Haligute paccrosuue oT Touykn D 1o ru-
MOTEHY3Hl TPEYroyibHUKa, ecid AB= a, BC=b, CD=c.

A

ITycts CD — neprieHauKynsp K IIOCKOCTH Tpeyronbhuka, a CK L AB
(BBICOTa TpPEyrobHHUKA).
Toraa no TeopeMe o Tpex nepnenauxynspax DK L AB. To ects DK

— HcKOMoe paccTosHue. Janee AC = VAB? —-BC? = Jat-b*;

Sasc =—;— AB-CK =% AC-BC.

AC-CB _ va’-bb

Tak yro CK =
AB a
Hanee B ICDK :
2 ;2 2
DK =yCD? +CK? = cz{—‘i'—b-) =
a

2,2 14 4
=ch+a_979_=‘/cz+,,z_e_,
a (12
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54. Jlaubl npamas @ u mwiockocts o. Ilpoeexure uepes
MpAMYIO @ TUIOCKOCTb, MEPNEHAMKYIAPHYIO TUIOCKO-
CTH Q..

3ajaua peieHa B yue6Huke n. 20 c1p. 33.

55. [JlaHel npaMasd @ M IUIOCKOCTb ¢, JIoKaXuTE, 4TO BCE
MpAMbIE, MEPNEHANKYNAPHbIE MIOCKOCTH O U mepece-
Kalol1e NMpAMYIO 4, JieXaT B OJIHOH TUIOCKOCTH, mep-
NEHAHKYJISAPHON IIOCKOCTH O.

BozbmeM 00YI0 TOYKY A Ha PAMOI @, M TIPOBEAEM Uepe3 Hee NMpAaMYIo b
1 «. Inockocts B, 06pazoBanHas NpaMbIMU a U b, NEpeceKaeT d 1o NpsAMoH ¢
ub L c. Tlnockoctu o v 3 neprnienaukysuipHel. Tak kak b L o 1 B conepaxur b.

Jliobas mpsMasn neprieHHKy/sIpHas ¢ — AO/DKHA ObITh NMapawienbHa b. A Tax
KaK OHa nepeceKaeT a, To JiexuT B . Uro u TpedoBasiocs A0Ka3aTh.

§6. U3 BepunH A u B paBHOCTOPOHHEro TpeyrojbHHKa
ABC BoccranoBeHs! nepnieHAKypsl AA, v BB, k
IUTOCKOCTH TpeyroyibHuKa. Haliaute paccrosHue oT
BepumHel C  jo cepednHnl oTtpeska A B,, ecau
AB =2M, CA;=3mM; CB,=7M H otpe3ok A, B, He
MiEpeceKaeT IOCKOCTh TPEYr QJIbHHUKA.
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Ilposenem CK L AB u KK napannensno AA, u BB,. Toraa nckomoe
pacctosuue — CK;. '

AA, || KK, | BB u nexar B oaHoii ruockoctd. 3Haunt BBA|A —
Tpanemus, a KK, — cpeanas muuusa Tpaneuns, Tak kak CK — Meauana u
BhicoTa, Toraa

KK, =AM ;—BB, ‘ '

BAAAC: AA, = \/AICZ ~ACE =94 =45 (m).
BABBC: BB,=B,C?~BC? =294 =45 =35 (m).

AA, + BB, =J§+3J§:2J§(M)
2 2 '

BAKKC: CK, = \/KKE +KC? , Ho
V3 _

KC = BC-c0s30° = BC-*~= 2-%=\/§ (™).

Tak yto CK; =\/(2\/5.)2 +(\/§)2 =J20+3 =423 (m).

Tak uto KK, =

57. W3 BepumH A ¥ B oCTpbIX yI/IOB NMPAMOYTOIBHOIO Tpe-
yrombHEKa ABC BoccTaBiieHB! NEPeHIUKYNApEl AA| U
BB, x mtockocTH TpeyronbHuka., Halizure paccrosmue
or mepurHbl C 10 cepeanHnl oTpe3ka A;B,, ecim
AC=4m, AJA=3 M, B,C = 6 M, BB = 2 M u otpesox
A,B, He nepecekaeT IWIOCKOCTH TPEYTObLHUKA.

Iycts CK, — uckomoe paccrosuue, Toraa CK, = KK12 +CK?2 (no Teo-

peme Iudaropa), Tak kak Tpeyromsauk K, KC mpsmoyromsHbiii (KK; LAB).
B X, 4

A
Hanee AA | KK;{|BB, u nexar B OJHOH IUIOCKOCTH, 3HAYMT,
AA;B\B — tpanems. Ho toraa KK, — cpeanss nunus, tak kak Ky —
cepeanHa A B,.
AA, +BB
Taxk uro KK, =—!——1
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Hanee no teopeme Iugaropa 8 AB,BC:

B

BC =B
AAAC:

C?—BB? =6 -2? =4/32 (m);

AC=\A,C?~ AA? =y4? 32 =J7 (m);
Torna B JJABC:

AB=vBC? + AC? = =4J(32)2 + (W7)? =432+ 7 =439 (m);

1
CK = Y AB (paliyc BnUCcaHHOH OKPY)KHOCTH), TO €CTh

J_ 2
CK=%«/§ (m); manee, CK, = (2,5)2+( 39) = 16 = 4 ().

S8.

2

Joxaxure, yTo ecnu npsMas, Jfexaiias B OJHOH u3
IBYX NEPNEHIUKYNAPHBIX IUIOCKOCTEH, NEPNCHANKY-
JSIpHa MMHHU HX NepeceyeHus, TO OHa MEPNEHAMKY-
JUIpHA ¥ ApYroii Iil0CKOCTH.

Ilycrs a L B, nepecexaroTca no npsamMoit c,
aca,alc.

Torpa npoBeleM B 1IIOCKOCTH B Uepe3 TOUKy
C nepeceveHs NpAMbIX @ H ¢ NMpaMyo b niep-

59.

¢ nenmukynsapHo c¢. Toraa mnockocts ¥ o6pazosan-
Has MPAMBIMH @ H b, NIEPNEHANKYNAPHA PAMOI
c. Tax xak a. L B (mo ycnoemio), Toa L b; a L c.
Tax yro @ L . Hro ¥ TpeGoBaiocs AOKA3aTh.

H3 touexk A n B, nexamux B ABYX NEPIEHAMKYIAP-
HBIX IUTOCKOCTAX, ONMYMIEHbl NEepneHINKYapel AC u
BD Ha npamyto nepeceueHma miockocreil. Halinure
JUIMHY oTpezka AB, ecnu:
1)AC=6M,BD=7M,CD=06Mm;
2)AC=3M,BD=4M,CD=12M;
3)AD=4M,BC=7TM,CD=1wm;
4)AD=BC=5M,CD=1Mm;
5)AC=qa,CD = ¢, BD = b;

6) AD=4q,BC=5,CD=c.
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Pemum cHavana myHkT 5:
5) IlycTts mnockocTi o U  nepreHauxynsapHel, CD — mpsamas nepe-

ceuenns mockocteil, Torma ACLCB u BD1LAD. Torma

60

B AACB:
AB?= AC?+ BC?, Ho u3 ACDB cnenyer, 4To:

BC?’=CD*+BD? = ¢2 +52.
Tak uto AB?= AC?+ CD*+ BD?= a2 + 5% +¢2.
To ecth AB =+ a? +b%+¢% .

IMoacrasnsg yuciaa, NOMYyYHUM pellieHHUsA MyHKTOB 1 u 2:
1) AB*= 6%+ 7*+ 6= 36 + 49 + 36 = 121 (M);

AB =11 ().
2) AB*=32+ 122+ 4%=9 + 144 + 16 = 169 (M);
AB =13 (m).

Peuiymm myHkT 6:
6) AB’>= AC?+ BC?, Ho
AC?*= AD?- CD? (13 JACD ), Tax uTo
AB= yAD? -CD2 +BC? = ya? +b% -2,
4) AD =BC =5 M, CD =1 M; noacTasisas 4YUcIa MOTyUHM:
AB= VAD? -CD? +BC? = 5212 +52 =7 ().
3)AB= V16+49-1 =164 =8 (m).
60. Touxa HaxoNUTCA HA PacCTOAHHM a M b OT IByX nep-

NeHAUKYIAPHBIX IUtockocTeit. Haligure paccrosHMe
OT 3TOM TOUKH A0 NpAMOH IEpeceHeHun IUI0CKOCTEMH.

X
¢

c A

b

« B




ITycTs nepneHauKysfpHbie TUIOCKOCTH @ U B nepecekaloTcs HO nNps-
moii ¢. [IposeneM nepnenauxynsapst AB, AD, AC, Toraa yeThipexyros-

Huk ABCD — npamoyrogbHuk. AC =va? +b? . AC — uckomoe pac-
crogHue, OcTanoch Jokas3aTh, yTo ToukH A, B, C, D nexar B onuol
TUIOCKOCTH.

BC — npoekuus AC Ha ILIOCKOCTh O, IO3TOMY IO TEOPEME O TPEX
nepnexnauxynapax BC L ¢, BC 1 B (3anaua 58). Tak kak AD .L B, To no
TeopeMe 3.4 npambie AD|BC, a, 3Haunt, AD u BC nexar B oaHoil mwioc-
kocTH. UTo 1 TpeboBaliocs J0Ka3aTh.

Tak uto AC=va? +5% .

61. IlrockocTH o M B mepreHINKyIapHLI. B miockocTy o
B3ATa TOYKa A, pacCTOSHUE OT KOTOPOH 10 MpAMO# ¢
(mHMs  nepeceyeHus Iwtockoctelf) paBHo 0,5 M.
B nockoct B mposeneHa npaMas b, mapawnensHas
npaMol ¢ # orcrosias or Hee Ha 1,2 M. Haiinure
pPaccTosHKuE OT TOUKH A 110 npsamoit b,

IMycts o u B hepne}mnxynﬂpﬂma miockocTd. b ¢c; BC=1,2Mm,
AB =0,5M, rne AB L ¢ u BC Lb. Toraa no teopeme o Tpex nepreHau-
kynapax AC L b. Tak uto AC — HCKOMO€E PacCTOSHHE H

AC= y4B? + BC? =\12% +0,52 = /1,69 =13 (m).

62, TlepneHAUKYNApHBIC IVIOCKOCTH O H [} mEpeceKaloTcs
Mo npsMoil ¢. B IwockocT « mposeacHa npsaMas
allc, B mnockoctu B — npamas b || c. Haifgure pac-
CTOAHHE MEXIY NpSAMBIMH @ H b, €CIH pacCTOAHHE
MEXIy NpSAMBIMH @ W ¢ paBHO 1,5 M, a MeXxxy mnps-
MbIMU b B ¢ — 0,8 M.
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c

\__* A
Bo3pMeM B fUIOCKOCTH @ TOYKY A Ha mpamoit a. Ilo Teopeme o Tpex
napajUleAbHBIX NPAMBIX nosydaeM, 4uto a || b (tak kak a || ¢, b | ¢. Ipo-
BeaeM AC L c u CB L b. Torma no teopeMe 0 Tpex MEprNeHANKYNAPAX
AB 1 b. Tak yto AB — uckomoe paccrosrue u AB L CB, tak kak o L
(no ycnosuio); U3 NpAMOYrosbHOro TpeyroisHuka ABC no Teopeme
Iuadaropa umeem:

AB =yCB? + AC? =1,52 +0,82 = /2,89 = 1,7 (m).




- 8 4. [lexapmoesl koopounameot u éekmopul
6 npocmpancmee

1. Tne nexaT Te TOYKH MPOCTPAHCTBA, LI KOTOPLIX KO-
OpIMHATHI X M ¥ paBHEI Hy.H0?

Taxue Touku meroT koopauHaTtel; A(0;0;2), T.e. TOUKa A JICKUT HA OCH 2.

2. Jano touku A(1;2;3), B(0;1;2), C(0;0;3), D(1;2;0).
Kakue 13 3THX TOYEK JIeXkKaT:
1) B rutockocTH Xy,
2) Ha OCH z;
3) B rockocTH yz?

3agaga peuieHa B yueOHuke 11. 23 c1p. 42.

3. J[lana touxa A(1;2;3). Haluure ocHOBaHHE neEpreH-
JUKYJSIpOB, OIMYHICHHLIX M3 3TOH TOWKH Ha KOOPJH-
HaTHbIE OCH U KOOPAMHATHBIE IIOCKOCTH,

%4
Ag 2

3, Ay | o )

Axz 4 ;X ! Axy,
2 x k
A
1 Axy A-’«'l v A

X 4

[MocTponM kKoopAnHaTHBIM napajuienenunen To4kd A. OTMETHM Ha
ocH x — AL(1;0;0); y — A(0;2,0); z — A, (0;0;3).

3atem 43 TOYKH A, NpOBEJEM ABE NPAMbIC, NAPAAEILHYIO OCH ¥ H
OCH z, H3 TOYKU A, — NpsMble NapasUiebHbIE OCH X U 0CH z; U3 A, —
NapaJUICIbHLIC OCH X H OCH Y.

I[Ipu nepeceueHnH NPAMBIX MOTYYaKOTCA TOUKH Ay, A ., A,; Torna

AA =2 A:sz =3, AJA, =1

AA =3 AA_ =1 AA =2

IlepnenukynspaMu Ha KOOpAHHaTHbie OcH OyayT OTpe3kH AA,,
AA,; AA, Ha KOOpIMHATHLIE TIIOCKOCTH Ay, A,;, A, Tlomydaem uTO OC-
HOBaHUs NEPreHANKYIApOB: A, (1;2;0), A,(0;2;3), A(1,0;3).
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4. Haiiaure paccrosnus ot ToukH (1;2;-3) no:
1) KOOpIMHATHBIX IIOCKOCTEH;
2) oceif KOOpIWHAT;
3) Havasa KOOpAUHAT.

CTpouM KOOpIWHATHBIN Napajulenenunes Kak B 3aga4ye 3 H HaxoIuM
paccTosHUA;

DAAy = |2 = 3;AA; = I = 2;A, = [ = 1, 1z (5575 2) - Ko-
OpAMHATBl JaHHOU TOYKH, TO €CThb (x; ¥; z) = (1;2;-3).

2) Hanee no teopeme ITudaropa umeem:

AA = )2 +22 =419 =413 AA, = Vx* +22 =1+9 =410
AA, = )2 +x? =a+1=45.

3) AO® = AA.?+ A,0% - no teopeme Iudaropa. Tak uto
AO* = 5+9 = 14,A0 = 14,
Tak 4T0 paccTosiHUE IO TUIOCKOCTEH: Xy paBHO 3, yz paBHO 2, yz pas-

HO |; paccrosHHMe 10 OCelf KOOPAMHAT PaBHO COOTBETCTBEHHO +13,
Jv10, g ; PaccTOsHME 0 Hayasa KOOpJAMWHAT paBHO v 14 .

5. B miockoctH xy Haiiaute Touky D(x;y;0), paBHOyAa-
JICHHYIO OT TpeX NaHHbIX Touek: A(0;1;-1), B(-1;0;1),
C(0;-1;0). '

3anaua penreHa B ydeGHHKe 1. 24 c1p. 43.

6. Haifigure ToukM, paBHOOTCTOsIIME OT Touek (0;0;1),
(0;1;0), (1;0;0) u oTCcTOAIIME OT IUIOCKOCTH yZ HA pac-
CTOSIHHE 2.

ITycts uckomas touka K(xy;z). Torna paccrosuue ot touku K 1o
IVIOCKOCTH yz paBHoO [x| (3anaya 4). To ectp [x| = 2, 3HauuT X = —2 WIK
x = 2. B kaxI0oM ciyqae NpUpaBHHBAaeM KBaApaThl pacCTOAHUN OT TOYKH
K jo Touek A, B, C, mmeromux koopaunatsl A(0;0;1), B(0;1;0), C(1;0;0)
paBHBL, TO €CTb

AK? = BK? = CK?;

4y =D =xt (-2t = -DE st

Tak uto y2 +(:—1)2 = (y——l)2 +22,0T1<y;[ay =zH

x2 +(::—l)2 =(x—1)2 +22, OTKyna x =z, Tak4y1o x =y =7=142
Hmeem toukn: K(2; 2; 2) u Ky(-2; -2; -2).
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7. Ha ocu x naiiaute Touky C(x;0;0), paBHOY AQICHHYIO
ot aByx Touek A(1;2;3), B(-2;1;3). i

AC* = (1 -x)*+22+3% = BC? = (-2 —x)*+ 17+ 3%, 10 ecms
-2 +2%+4+9 = 4+4x+4+1+9+x%
-6x = 0;x = 0. Tak aro C (0; 0; 0).

8. CocraBbTe ypaBHEHHE MEOMETPHYECKOIO MECTa TOYEK

NPOCTPAHCTBA, paBHOYAAICHHBIX OT ToukH A(1;2;3) u
Havajia KOOpAHHaT.

A(1;2;3)

[Mycts M(x, y, z) — To4Ka ¢ AaHHBIM cBo#icTBOM. Toraa
OM? = AM?, 1o ecTh

2,2, 2 2 2 2,

Xty +z=x-1)+{y-2)y+(z-3);

Py = -2+ 1 +y2~4y+4+zz—6z+9;
2x+4y +62z~-14 = 0;

x+2y+3z-7 = 0 -—5T0 ypasHeHHE [LIOCKOCTH.

9. JHokaxwure, yro getwipexyrobHUK ABCD ¢ Bepuun-
Hamu B toukax A(1:3;2), B(0;2;4), c(1;1;4), D(2;2;2)
ABJACTCH IApaJLieIoOrpaMMoM.

3anaua peuieHa B yueOHuKe . 25 c1p. 44,
10. Joxaxwure, uro 4etrnipexyronsHuk ABCD gsasiercs
napajieiorpaMMoM, ecIH:
1) A(0;2;-3), B(-1;1;1), C(2;-2;-1), D(3;-1;-5);
2) A(2;1; 3), B(1;0;7), C(-2;1;5), D(-1;2;1).

Ecian auaroHanu 4eTeIpexyrofibHUKA NEPEceKaroTcsl B OJHON TOUYKe U
riepecedeHust JeAATCA B HEll mononaM, TO YeThIPEXYroAbHUK — Mapajuie-
JlorpamMm,
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0+2 2-2 -3-1

1) Opx = — =1ly=s — =0,z = —— =
) O 2 YT 2
= -2 — cepeanna AC; O,(1;0;-2).
-1+3 1-1 1-5
Oyx= =l,y= — =0,z= —— = -2 — cepeanna BC;
2 2 y 2 2 p
0;: (1;0;-2). Tak yto O; = O, 1 ABCD — napannenorpamm.
2-2 1+1 3+5
2)Opix = — =1,y = — =1,z = — = 4;
)01 2 ryU 5 ‘ 2
0,(0;1;4).
1-1 2 1
Opx=— =0,y = 9+2 =1,z=7—+- = 4,
2 2 2

0,: (0;1;4); Oy = O,, Tak uro ABCD — napanienorpamm.

11. [Joxaxure, yto ueTbipexyroiabuuk ABCD sasisetca
pombom, ecnu;
1) A(6:7;8), B(8;2;6), C(4;3;2), D(2;8;4);
2) A(0;2;0), B(1;0;0), C(2;0;2), D(1;2;2).

1) Cnauana poxaxkeM, uyto ueThipexyroibHuk ABCD napanneno-

rpaMm;
Oi:x= 6+4 =5,y=%3 =5,z = §—:2L—2- = 5; — cepeanHa AC;
0,(5;5;9).
Oyx= 82 = 5,y=—;—§'= 5,z = 6;4 =5; — cepeavna BD;

0;: (5;5;5). O, = O,, Tak uto

yetbipexyronsHiK ABCD — napannenorpamm.

Tel‘leb ROKaXEM paBCHCTBO ABYX COCCAHHX CTOPOH!

AB? = (8 -6+ (2 -7+ (6-8) = 27+ 5%+2% = 33;

AD? = (2 -6)"+ (8 = 7)*+ (4-8)" = 4> +1?+4” = 33, Tak uT0 AB = AD

1 ABCD — napanseorpaMM ¢ paBHBIMH CTOPOHAMH, T.e. poMO.
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2)0,:x=0—§—% =1l,y= 2—52 =1z= 0+2 =] — cepeauHa AC;
Ou(1;151).
O, x= -1-—;—1- =1l,y= O;Z =1,z :_0_;_2_ =1 — cepeauHa BD;

O;: (1;1;1). O, = O,, Tak uTO
yeTbipexyronsHuk ABCD — napannciorpamm.
AB” = (0- 1)+ @2-0+(0-0)= 1’+2° = 5;



DX=(0-1’+(2-2*+(2-0) = 1’+2% = 5,
AB = AD, tax uto
ABCD — napanenorpamm ¢ pasHbIMH CTOPOHAMH, T.¢. poMO.

12. JlaHb! oAuH KoH2U oTpe3ka A(2;3;-1) 4 ero cepeauna
C(1;1;1). Haitzure Bropoii koneu orpeska B(xy;z).

Taxk kak C — cepeauna AB, 10

2+x 3+y
C(1;1;51 ; , TAK YTO
( ) = C( 5 5 %)
2+x -1 3+y . —-l+z -1
2 2 2
x =0,y = -1;z = 3; u B(0;-1;3).

13. Haitnure koopaiate! Bepwinst D napannenorpamma
ABCD, ecrit KoopaKHaTe! TPEX APYTHX BEpUWHH H3-
BECTHbI:

1) A(2;3;2), B(0;2:4), C{4;1;0);
2) A(L-1;0), B(O; 1;-1), C(-1,0;1);
3) A{4;2;-13, B{1;-3;2), C(-4;2;1).

A D(x;y;z )

Juaroxwanu napauiesiorpaMMa nepecekaioTcs B OAHOH Touke U ne-
TATCA B HEH MOMOJIaM.

1) O, = Oy, rre O, — cepeauna AC, a O, - cepeauna BD.

2 2+0
Opx = +4=3,y=i-+—l=2,z=‘+ = 1;
2 2 2
2 ’

0,(3;2;1). TTockonsxy O = O,, TO% =3, x = 6; ——;—i =2,

4+z
y =2 > = |,z = -2, Tak yto D(6;2;-2).
2)0, = Oy

l—l l+0 0+1 0+,x I+y —l+z
0) O ; , IO3TOMY
1 ( 5 5 ) Ox( 2 3 )
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2 2 2 2 2
Tak 4yto D(0;-2;2).
3)0, = Oy
4-4 2+2 - l+x =3+y 24z
O ; ; ;0 : , N03TO
1 ( 5 5 ) 2( 3 5 ) My
1 - ,
0= +x;x=—l;2= 3+y;y=7;0= 2;z;z=—2,'raxq'ro
D(-1,7;-2).

14, JlokaxkuTe, MTO CepeAMHA OTPe3Ka ¢ KOHUAMH B TOY-
kax A(a;c;—b) u B(—a;d;b) nexwut Ha ocH y.

-a. c+d -b+b
; ), TO ecThb

ITycts M - cepennna AB, Toraa M( 5 u 3

TaK yTo M npHHamIeKUT ocH y. YUto u TpebGoranock
JIOKa3aTh.
15. JoxaxuTe, 4TO CepelMHAa OTpe3Ka C KOHLUAMH B TOY-
kax C(a;b;c) v D(p;q;—c) nexuT B [UTIOCKOCTH X).
[ycTte O - cepeamna CD. Torna
O(a+p b+q °= )O(a+p brg. ; 0) € xy, TaK KaK TpeTsa

2 2 2
KOOpAHHATA PaBHA HYJIIO. LI'ro | Tpe603a.noc1: J0Ka3aTh.

16. Jlokaxure, 4yTo npeoGpazoBaHHe CHMMETPHH OTHOCH-
TEJIbHO KOOPAMHATHOM TUTOCKOCTH Xy 3ajaercd ¢op-
MyaaMux' = x,y' = y, z' = -z,

08



[TycTs TOUKA A CHMMeTpHYHA TO4Ke A’.
3HAYMT ITH TOYKH AEKAT Ha NMPAMOH, NEPHICHANKYIAPHON MIIOCKOCTH
Xy, HaXOAATCs N0 pa3Hble CTOPOHBI OT IUIOCKOCTH Xy M PacCTOAHHA OT A

1 A’ o xy paBusl, [ToaToMy koopauHaTel x = x';y = Yy ulz= = || A
TaK Kak A U A’ 110 pasHble CTOPOHbI OTHOCHTENBHO Xy, TO z’' = -z, Cneo-
BaTe/AbHO, X' = X,)' = ¥,z = —z, Ut0 H TpeboBasioCch 1OKaA3aTh.

17. Hauer touxku (1;2;3), (0;-1:2), (1;0;,-3). Haiinure
TOYKH, CHMMETPHYHbLIE JAHHBIM OTHOCHTENLHO KOOp-
JNUHATHBIX MUIOCKOCTE,

3anava peuweHa B yuebHuke m. 26 crp. 46.

18. Haust Toukum (1;2;3), (0;—1;2), (1;0;-3). Haiigure Toukw,
CHMMMETPHYHbLIE UM OTHOCHTEJIBHO Hayasla KOOPAMHAT.

Toukoit cuMMeTpHUuHOM Touke A(X;y;z) OTHOCHTENILHO Hadaia KOoop-
AuHaT aBaserca Touka A'(—x;—y;—z). Tak uro:
1) (-1;-2;-3); 2) (0;1; -2); 3) (-=1;0;3).

19, Hokaxwure, 4To nNpeobpazoBaHHe CHMMETPHH OTHOCH-
TEJILHO TOYKH €CThb JBH)KEHHE.

4

X

JBrxeHne — npeoOpa3oBaHNe, 0PN KOTOPOM COXPAHSIOTCA pac-
CTOSIHME MEXIY TOUKAMH,

Ilycte A 1 B npousBosibHble TOUKH. A cuMMeprmble HM OTHOCH-
TensHO Toukd O, A’ u B'. Torna

OB = OB' 1 OA = OA’ rak kak O — Touka CHMMETPHH H

£ZBOA = /ZB'OA’' — BeprukaibHbie yribl. Tak 4To

AAOB = AA'OB’ (no 1-my npusHaky), 3HayuT, AB = A'B’ Uro 4
TpeGOoBaAIOCh 10KA3aTh, '



20. [Jokaxure, uro npeobpazoBaHue CHMMETPHH OTHOCH-
TEJILHO TUIOCKOCTH €CTh JBHXCHHC,

7

4L

'

B(Iz'»}‘z,zx)

A(I,;V

'----

1
i
i
]
l
!
I
(.on ZI\)‘\'~.‘1
(3, %25 23}

" Bo3bMeM npox3BONbHLINH OTpe3ok AB M paccMmotpyM npeo0pasoBanue
CHMMETPHH 3TOTO OTPE3Ka OTHOCUTEIBHO NMPOH3BOTBLHON IOCKOCTH . BBe-
JeM JEKapTOBY CHCTEMY KOOPAMHAT TaK, 4TOOBI OCH X M Y JISKATH B TUIOCKO-
ctu o. Torza Bo BBEEHHO cHCTEME KOOpPAMHAT KOHIMI 0Tpeska AB umetor
KoopauHaThl A(x1y1;z1) ¥ B(x23,;2;), @ 3HaUMT, Py CHMMETPHHA OHH riepeii-
JyT B ToUkH A'(x;;y1;-2)) ¥ B'(x;32;-2,) (cornacHo 3anaue 16).

Hanee:
2 _ N2 2 2,
AB N (y=x2)"+ (1= y2) +2(21 - z); ,
- 2 .
(A'B') = (x;~x2)"+ (i~ y2) + (-1 + 22);
(z; - 23)* = (5, —p)*, Tak ut0o AB = A’B’, clieroBaTenHo, 510

npcobpa3oBaHHe €CTh ABHKEHHE.

21. Jlokaxure, YTO NpH ABHAKEHMM B NPOCTPAHCTBE KPyr
NEPEXOMUT B KPYT TOTO Xe paaHyca.
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Bo3bMeM OKPYXHOCTb MpoM3BoNIbHOTO paguyca: OA = r.

Ipu apwxeHun oTpe3ok nepexoaut B otpezok: OA—->O'A’ (paguyc
nepensuraeM H obpasyetcs kpyr). Kaxjas Touka okpyKHOCTH nepenaer
B Opyryio Touky (A—>A’; 0->0’; B—»B’).

Paguyc He H3MEHAETCs, CNEeROBATENBHO, KPYr MEPEXOAMT B Kpyr
(Touka O ynaneHa Ha 0/(HO H TO ke PACCTOSHHE OT NtO0OH TOUKH).

22. JlokaxuTe, 4TO NpH ABHIXEHHY B MPOCTPAHCTBE TPH
TOYKH, JIEKALXE HA NPAMOH, NEPEXO/IAT B TPH TOUKH,
TaKXe SICKaluMe Ha OJHOH NIPAMON.

Bo3sMem npoussossubie Tpu TOuke A, B, C, nexamme Ha oaHOMH
npsIMOit.

Ecnu B nexur Mexxy A u C, 1o A3 + BC = AC, no onpeaencHuio
JBHXKEHMA nosrydaeM, 4yto A'B’ + B'C' = A’C’. D70 o3Havaet, uto B’
Jexut Ha npsamoit A'C'; u B’ nexur mexay A'n C'.

Tak Kak npsmMas, OTPE30X ONPEJENAIOTCH ABYMSA TOUKAaMH, TO ABHXeE-
HUE B MPOCTPAHCTBE MEPEBOIMT MPIAMLIS B NpAMBbIC.

23. Hatipure 3Hauerns a, b, ¢ B fopMynax napauiensHo-
ronepesiocax’ = x+a,y = y+b,z = z+c ecnu
MpH 3TOM Mapajsie;ibHOM nepekoce Touka A(1;0;2)
nepexoimt B Touky A'(2;1;0).

3anawa peuicHa B yde6Huke n. 29 c1p. 48.

24, [lpu napannensHoM neperoce touxka A(2;1;~1) nepe-
xoauT B Touky A'(1;—1;0). B kakyto To4ky nepexoaur
Hauano KoopEHHaT?

@opMyIisl MApALIENLHOrO NEPEHOCA!

X =x+tay =y+bz = z+c Takuto A(xoye;20)>AM Yo' ;20),
Toa = xp' ~xo; b = yo' —yo; ¢ = zp' — 2. B Hawem cayuae

A(2;1;-1)>A'(1;~-1;0); nostomy .

a=1~-2=-1;b=(1)-1=-2¢c=0-(-1) = |. Tak uro
Ha4ano koopaunaT O(0;0;0) repexoauT B TOUKY:

O'(0+a;0+5,0+c) = O'(-1;-2;1).

25, CyulecTByeT JM TApalNebHbl NepeHoc, npH KOTo-
pom Touka A mepexoauT B Touky B, a Touka C — 8
Touky D, ecnu:

1) A(2;1,0), B(1;0;1), C(3; -2:1), D(2;-3;0);
2) A(=2;3;5), B(1;2;4), C(4;-3;6), D(7;-2:5),
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3) A(0;1;2), B(-1,0;1), C(3;-2;2), D(2;-3;1);
4) A(L;150), B(0;0;0), C(=2; 2;1), D(1;1;1)?

Ecnu Takoit napajutenbHeii NEpeHOC CyWECTBYET, TO pa3sHOCTH COOT-
BETCTBYIOIUMX KOOPAUHAT 3THX Nap TOYEK AOJDKHbI ObITh paBHbl. TO ecTb

a = Xg—Xp = Xo—Xc; b=yp-y,s=yp-yc.

¢ = zg—za5 = zp— zc. UMeeM:
1)1-2=2-3=-1;0~1=-3~(2)=-1;01-0=0-1.
3HauMT, NapaJuIeIbHOTO NMEpPeHOCca He CYLUECTBYET.
D1-(-2)=7-4=3,2-3 # =2-(-3).
3HauYuT NapajuieaLHOrO NEpeHoca HE CyIEeCTBYET.
3)-1-0=2-3=-10-1=-3-(=2) = -1;
1-2=1-2= -],

Tak uTo Takoit napasienbHbli NEPEHOC CYLHECTBYET.
4H0-1=1-(-2)

3HaYKT, NapajebHOro NEPEHOCa HE CYLIeCTBYET.

26. [okaxure, 4TO NMpH NapajuleIbHOM TMEpEeHOce napa-
nenorpamMM MNEpexXonHT B paBHBIl emy mnapamneno-
rpamMm.

D' C b ¢
(4]
8’ A B

ITycte ABCD - naHusiit napannenorpamm, a A', B', C', D' - Touxn, B
KoTophie nepexouat A, B, C, D. T.k. npu napajuieasHOM NnepeHoOCe III0C-
KOCTB MEPEXOAUT B NAPALICIBHYIO €t TNIOCKOCTh (WIH B ce6d), TO uIoC-
kocTk A'B'C'D’ napannensHa wockoctu ABCD.

T.k. pu napannenbHOM HepeHOCe TOUKH CMEWIAIOTCS MO Napauielib-
HbIM (WJIH COBNANAFOIIKM) NPAMBIM Ha OJIHO W TO K€ paccTosiHue, To AA’
|BB'|| CC'||DD'u AA' = BB' = CC' = DD".

Tak 4T0 B 4YeThIpexyronbHiHke AA'D'D nporTuBonexaiiye CTOPOHBI
napajieNbHel U paBHBI, a, 3HaUUT, AA'D'D — napammenorpamM. Toraa
A'D' = ADuA'D'| AD.

Ananoriio A'B' = AB u AB' || AB; CD' = CD u CD' || CD;
B'C' = BCuB'C'|| BC.

A
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T.k. B¢ npsMsie, NapaicNbHbIC TPEThEH, HApAICALHB, TO NONYYa-
em, uto A'D' || B'C', AB'|| C'D".

A, 3HauuT, A'B'C'D' — napannenorpamm, pasHbiii napaiieaorpaMmy
ABCD (T.K. COOTBETCTBYIOIHE CTOPOHBI paBHHl). UTo KW TpeGopanoch
JI0Ka3aTh.

27. Yersipe napansiefibHbie MpAMbIE NEpecekarT napai-
JienbHbIE TUIOCKOCTH B BEpLIMHAX MapajulesiorpaMMoB
ABCD u AB,C,D, coorBeTcTenno. Jlokaxure, uro
napauienorpaMmel ABCD u A B,C D, cosmewarorca
MapaNIeNbHBIM [IEPEHGCOM.

D Ci

Al B

A B

T.K. OTpe3KH NapaLTEeNbHLIX TIPAMBIX 3AKM:OMECHHBIX MEXAY Mapan-
JIENbHEIMH TUTOCKOCTAMM, paBHbl, To0 AA; = BB, = CC, = DD; = x.

Bepmunel napaienorpaMMa ABCD nepexoaTt B BepiuuHbI Napal-
aenorpamma A B,C D, o napannenbHbIM HPAMBIM Ha OHO M TO KE pac-
CTOSIHHE X, @, 3HAYHT, OHH CMELAKTCA HA OJUH M TOT XE BEKTOp X, a
3TO H €CThb MapaJlNeNIbHbIA NepeHocC.

Taxum obpaszom, mapamnenorpammst ABCD n A;B,C,D; coBmema-
10TCS NIapaniieNIbHbIM MepeHocoM. YTo u TpeGoBaioch 10Ka3aTh.

28. Jloxaxmurte, uyTO npeobpasoBaHHde rOMOTETHH B NPO-
CTpaHCTBE ABIAETCA Npeobpa3oBaHUeM noxobua.

8,




Hycts S — ueHTp roMoTeTuH, Toraa ES_//% = ES:_ H £BS4= /ZBS4,,

Tak 4to ASAB~ASA B, 3nayur

AB, SA, B,C, SB,

—— = —— = K| aHaJIoTHYHO, ——— = — =

AB SA BC SB

AC, SA,
—1 ==L = K rae K ~ k03 dHUMEHT TOMOTETHH.

AC  SA . o0

AB B,C AC

CaenoBatensHo, ——- = ——L = —LL = K y 5o tpersemy npu-

BC AC
3uaky AABC ~A,B,C, 1o ecTb npeoOpa3oBaHHe rOMOTETHH B NPOCTPaH-
cTBe ABAAETCA npeobpaszosaHueM noaobus. Uro U tpebopanocs noka-
3aTh.

29. Tpu npsamble, MPOXOAALIME Yepes TOUKY S, nepece-
KaloT AAHHYIC TUIOCKOCTh B To4ukax A, B, C, a napan-
NIEeNBHY1O €l IUIOCKOCTh B TouKax A, By, C,. Hokaxu-
Te, 4to TpeyroapHukit ABC u A|B;C; roMOTETHYHEI.

Hmeem AB | A\B|; AC || A|Cy; BC || B,Cy, T.K. 3T npsMble JeXaT B
mnockoctax SA B, SA|C,, SB,C, cooTBeTcTBEHHO, H B MmapaienbHbIX
wockoctax o 3. Tak uto ZSAC = ~£SAC,, ZLSCA = £SCA;, xak
COOTBETCTBEHHDIE,

M 3waunr, ASAC ~ ASA,C; (1o mByM yriam). AHJIOIU4HO,
ASAB ~ ASA B, ASBC ~ ASB,C,.

3 nono6us TpeyroibHUKOB CleayeT:

34 _3C asac ASAC)) SA _ 3B ASAB-~ASAB
SA, SC, P SA, SB, B0



T = = =
aK 4To SAI SCl SBl k ’

1 1 1
T.. SA; = —SA,SB, = —SB, SC, = —SC, raec K — ko3 dn-
1 K 1 K 1 K pil bd

HHEHT noaobus. A, sHauut, AABC u AA,B,C, roMoTeTiuHbl. YTO ¥ Tpe-
GoBaJIOCh 10KA3aTh.

30. TIlpsamas a nexuT B IUIOCKOCTH O, a NpsMas b nepren-
JMKyJApHa 3TOH INOocKocTH. YeMy paBeH yron Mexmy
NpsAMBIMY a u b?

Yepes Touky nepecevucHus b U a B TUIOCKOCTH O MPOBEJEM NPAMYIO ay
napajuieneHo a. Torna b L a), a, 3nauut, b | g (teopema 3.3), T.e. yron

MEXAY NMpAMBIMH a ¥ b paBeH 90°,
b -

Le—1,
S

31. JaHel TPH TOYKH, HE HEKAIME HA OJHOH NpAMOH.
Yemy paBen yron mexny npsmeiMu CA u CB, Eciu
3TH NMpAMbie 06pa3yioT yrasl o u P ¢ npamoii AB u
o+ P <90°?

PaccmoTpum Tpu cityyas:
DN
) A

Z
“ BB
x
1) Uckomblit yron x — BHemnyii yron tpeyronsnuka ABC. Ho Toraa

OH PaBE€H CyYMME JBYX BHYTPEHHHUX YIIIOB, HE CMEXKHBIX ¢ HUM, TO €CTh
x = a+p.

\
X
c



2) Brewnuit yrono = f§ +x, tormax = o~ f.

3) Bremnumii yron f = o +x, rornax = B -a.
Takutox = a+Pwmx = |o - B

32. Ipsamsie a, b, ¢ napaynensHbl 0OQHON U TOH Xe m1oc-
KOCTH. HeMy pareH yron Mex oy NpsMbIMHU b U ¢, ecli
YTJIbl 3TUX NPAMBIX C NpAMOi @ paBHbI 60° u 80°7

CymectsyloT npsMsle a’, b’ U ¢’, napauienbHsie NpaMbIM a, b U c,
Jiexauue B OAHOM TUTOCKOCTH. Yl MeXay a’, b’, ¢’ paBHbI yriam me-

xaya, buc.
I) o +60°+ 80° = 180° a = 40°.

2)a +60° = 80° o = 20°.

33. [okaxwure, yto mobas npsAMas Ha IUTOCKOCTH, NeprneH-
JUKyJISipHas MPOEKLKH HAKJIOHHOM Ha 3Ty IUIOCKOCTD,
NEeprieHAMKYIApHa M HakioHHOH. M ofpartHo: eciu
npsAMas Ha TUTOCKOCTU MNEpNeHAMKY/spHa HAKJIOHHOH,
TO OHA MEPNeHMKYJSipHA ¥ POEKLIMH HAKJIIOHHOM,

3apmaua pemena B yuebHuke 0. 31 ctp. 50.

34. 1) Jokaxure, 4TO NpsMas, nepecekarollas napauieib-
HbI€ [UIOCKOCTH, NEPECEKaeT MX M0/ PABHLIMHU YIIaMH.
2) Jlokaxure, 4TO IUIOCKOCTb, Mepecekaiolllas napai-
JieJIbHbIE MPAMbIE, TIEPECEKaeT HX MOX PABHBIMH YTIAMH,

76



A=

/9 c
(=)
/4
1) B napannenbHuIX MIOCKOCTAX O M B, Uepe3 TOUKH NepecevecHus ux
¢ JaHHO! NMpaMoii @ npoBeneM npsaMble b U ¢, napamieNibHble MEXIY CO-

Goli. Yriel ¥ ¥ ¢ paBHBI (COOTBETCTBEHHBIE YF/IBI MPU TapanjieNbHLIX
npAMBIX b U ¢, cexyileit g). Yto u Tpe6oBanoch goKa3arb,

2) a b
/ /
el
a 4

2) B mnockoctu o npoBeseM MPAMYIO ¢, Hepe3 TOUKH NepecedeHusn ee
C NOpAMEBIMH @ U b.

Torna yron B paBeH yriy y (COOTBETCTBEHHBIC YTl PM TIApasieib-
HBIX NPAMBIX @ U b, cekymeii ¢). Uto u tpe6oranock nokalars,

35. Touka A OTCTOMT OT IUIOCKOCTH Ha PAacCTOAHHe A.
Haiinute [UIMHBI HAaKJIOHHBIX, MPOBEAEHHBIX M3 ITOM
TOMKH [0 CHEIYIOWMMH YIilaMH K TUIOCKOCTH:
1) 30°; 2) 45°; 3) 60°.

3anaua pewena B yuyebnuke 1. 32 ¢rp. 51.

36. HaxioHHas paBHa a. Uemy paBHa nmpoekilus 3Toi Ha-
KIIOHHOM Ha IUTOCKOCTb, €CJIH HAKJIOHHAs COCTABIAET
C IUIOCKOCTBIO yroJl, paBHeIi: 1) 45°; 2) 60°; 3) 30°?

A

__l?kc
« &




Tlycts AC ~ naHHaa HaknoHHas. Toraa onmycTHM nepned Ky 1ap AB
Ha MIOCKOCTH O,

3uauut TpeyroiisHuk ABC — mpamoyronsHeifi. Tak xak ZB = 90°,
ZC = £D — no ycnosuio. BC — npoekuus HawioHHol \C Ha MnOCKOCTb
a. Torga BC = AC-cosa = a-cos a. Tak uto:

Do = 45°,BC = acos45° = g— =—;
2 2

2)a = 60°% BC = a-cos60° = a-—;-=%;

3)a = 30°% BC = acos30° = a-—‘[2i=#

37. Otpesok paunoit 10 M nepecexaeT MIOCKOCTb, KORUBI
€ro HaXoJATCA Ha PAacCTOAHMAX 2 M H 3 M OT ILTOCKO-
cTH. Hafigire yron Mexay JaHHbIM OTPE3KOM # I0C-

KOCTBIO,
B
3
A, 0 ¢ F B,
2
A o
J C

M3 koHLOB A U B, naHHOro oTpeska OfMyCTHM NEPIEHLMKYNApsl AA,
u BB, Ha nnockocTs, Toraa AA; =2 M, BB, =3 M, AB = 10 M. ZBOB,

— UCKOMBILH.
Mposeaem AC L BB,, Toraa OB,||AC u ZBAC = ZBOB, = ¢.
B npsamoyronsHoM TpeyroabHuke ACB:
AB = 10m,BC = BB, +B,C = BB+ AA, = 5(M).

. BC . 5
sing = ——;sinQ = =

— ;Tak 4yTo @ = 30°.
AB 10

1
2
38. U3 TOUKH, OTCTOANLCH OT IUIOCKOCTH Ha PACCTOAHME 4,

nposejeHsl ABe HAaKIOHHEIE, 00pa3ylolle ¢ IUOCKO-

cTeio yrist 45° 1 30°, a Mexury coboii npaMoit yron.
Hatiaure paccTosaHre Mex Ty KOHIIAMH HaKJIOHHBIX,
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45°

LS

e .

ITycrs DC u DB paHHbie HaKJIOHHBIE.

TIpoBenem AD — neprieHaukymsip Kk mwockoctd o.. AB u AC — npo-
eKuun HakJIoHHbIX DB u DC Ha nnockocts . TpeyromsHukn DAB u
DAC — npsaMoyronbHble. Tak uro

DC = a:sind5° = a2 ;

DB = a:sin30° = 2aq.

Hanee, ABDC — npsaMoyroiibHbl# (N0 YCTIOBHIO).

Torna no Teopeme Hudaropa:

BC = VDB? +DC? =+v24? + 4a® = v6a® = ave.

39. H3 Touku, oTCTOAILEH OT IUIOCKOCTH HA PACCTOAHHE 4,
NpOBeJIcHbI [B€ HAKJIOHHBIE, 00pasyloue ¢ MIOCKO-
CThIO YENBI 45°, a Mexxy coboit yroa 60°. Haiinure
paccTosHie MexX Xy KOHIIaMH HaKNOHHBIX.

Flycre D — nannas rouka. DB u DC — HaknoHnsie. ITposeaem

AD — nepneHAUKYIAp K MAOCKOCTH L.

Torna AB u AC — npoekuny HaKIOHHBIX Ha NIOCKOCTB O,

Torma JABD u JJIACD — npaMoyrojinHeie, pasHoOeqpeHHbie, Tak
yto AB = AC = AD = 4. 3 3THX e TPeyrobHUKOB HaXOIUM:

DC = DB = a:sin45°=aw/5.
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Tak yto ABDC — pasHoGeapennstii, a mockoibky ZBDC = 60°, To
IHAYHT Tpeyroyibuugk BHC — paBHocTOpOHHMH, T.€.

DB = DC = BC = a+2.

40. H3 ToukH, OTCTOALICH OT [LIOCKOCTH Ha pacCTOsIHUE 4,
MPOBEAEHBI ABE HAKIIOHHBIE TOA yrioM 30° K miocko-
CTH, NIpH4YeM HX Opoekuud obpasyor yroa 120°,
Haiiaure paccTosHue Mex Iy KOHLAMH HAaKJIOHHBIX.

Ilycts A — nannas Touka, AB u AC — naknonssie. [Tposenem
AD — nepnieHaukynsp k riockoctd o, BD u DC — npoexuun na-
WIOHHBIX Ha MIOCKOCTS O,

Torna BD = DC = a:1g30° = g-ctg30° = av3.

a3-43 _ 3a
2

Hanee, BK = a+/3 cos30° = =5 (roe K—cepeauna BC)

Tak uro BC = 2BK = 2-12(i = 3g,

41. Yepes kateT paBHOOEAPEHHOTO MPSIMOYTOJILHOIO Tpe-
yYrojibHHKa MpoBelleHa IIOCKOCTh MoA YrioMm 45° ko
BTOpOoMy Karery. Haliaure yros Mexnoy runoreHy3oi
H IUIOCKOCTBIO.

A
/-

/
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ITycts ABC — nasHbIH TpEeyronbHHK,

AC = BC = g (no ycnosumwo).

Torna AB = a:cos45° = a+/2 .

OmycTuM nepneHanKynap B0 Ha NIOCKOCTH O.
ZBCD = 45° (no ycnosui0). [Toatomy

a2 a
2 2 ‘

AABD — npsamoyroneHslif, Zy = ZBAD;

BD = BC-cos45° =

AB = a2 :BD = “&.
2
BD a 1
T Ny = — = 2 g2 = —; = 300,
ak wro simy = —= 5 a2 ) Y

42. Jloxaxwure, 4TO [UIOCKOCTb, NIepeceKatolnas napasuiesib-
HBIE IUIOCKOCTH, MepecexaeT Ux MojJ PaBHbLIMUY YTIIaMH,

TlycTe nanel mWiockocTH o || f v y nepecekaeT ux no npsmeiM AB u
CD coOTBETCTBEHHO.

Toraa AB || CD (mo cBoiicTBaM napajulenbHbIX INIOCKOCTEH).

W3 pucyHka 3aMeTHM, 4TO YIJIBI ¢ H A — HCKOMBI. JTO jvHelHHbIe
YIB! IBYFPAHHBIX YrIIOB, 06pa3oBaHHBIX IUIOCKOCTAMH O, B H Y.

Zo = Z\, TaK KaK 3TO COOTBETCTBEHHbBIE YIJIBI MPH NMapaJUIeIbHBIX
npsamuix AB u CD, u cexymeii ¢. Uro u Tpebosanocs Jokasars.

43. [iBe IUI0CKOCTH mepecexatoTcd noj yrioM 30°. Touka A,
JieXKailas B 0HOH M3 3THX IUIOCKOCTEH, OTCTOMT OT BTO-
poli IUIOCKOCTH HA paccrosinve a. Haifmure paccrosuue
OT 3TO# TOUKH IO MPAMOH NepeceueHUs IIOCKOCTEH.

3anaya peweHa B yyebuuke 1. 33 c1p. 52.
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44, Hatinurte yron MeXAy IUIOCKOCTAMHM, €CIH TOUKa,
B3ATad Ha OAHOM M3 HHUX, OTCTOHT OT NPAMOI nepe-
CEYCHHUA IUJIOCKOCTEH BABOE AalibllEe, YE€M OT BTO-
pO¥ MJIOCKOCTH.

ITycte B M y nepecexarorcs no mpsamodt CD. A ey . [lposenem

ABLCD u AA,Lf . Torna uckomslit yron ABA, pasen a. [Tycts AA, = q,
Torga AB = 2a.

Tpeyroaenuk ABA, NpAMOyronbHelii, 1o3TOMY

. i
singt = —— = — = — fak yTo 00 = 30°.
A 2

45. Jlpa paBHODEIpEHHBIX TPEYroJbHHKAa HMMEIOT obliee
OCHOBaHHE, a HX IUIOCKOCTH obpasytot yrona 60°. O6-
1lee OCHOBaHHE paBHO 16 M, 60K0Bas CTOpPOHA OAHOIO
TpeyronbHuka 17 M, a OOKOBBIE CTOPOHBI ApYroro
nepneHaukynapuel. Hafinute paccrogHue Mexmy
BEpIUMHAMH TPEYrOJIbHHUKOB.

Tlycte ABC u ABD nannsie Tpeyronsuuki. E — cepennna AB (ocHo-
BaHue). Toraa Bo3MOXHBI 2 Clydas:

)]

c
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1) ZCED = 60° (tak kak DE u CE — MeauaHs! U BLICOTHI).
Torna CE = YAC? - AE? = {172 -8 = 15 (m).
D

45

45°
£ B

PaccmoTpuM ripamoyronstsiii ADEB: DE = EAB = 8™

(tak kak ZEAD = ZEDA =45°),
Jlanee, no Teopeme kocunycos: CD® = CE?+ DE’ - 2.CE-DE-coso. =
= 15°+8*-2:15.8:0,5; To ectiCD’ = 169 (M%), uCD = 13 m.

2) ¢

2) ZCED = 180° - Za =120°.
Torga CD* = CE?+ DE? - 2.CE-DE-c0s(120°) =
= 152+ 8%+2:158:0,5 = 409 (M) uCD = 409 wm.

46. PasHoOeapeHHbie TpeyronbHukn ABC u ABD c obuyM
ocHoBanveM AB nexar B pasnMuHbIX IIOCKOCTAX, YToJ
MOXIY KoTophiMu paBeH o, Haliaure cosa, ecnu:

1) AB = 24 cm, AC=13 cmM,
AD =37 cMm, CD = 35 cM;
2) AB = 32 cM, AC = 65 cm,
AD =20 cMm, CD = 63 cMm.
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.8
Kaxk u B npenpinyieii 3agaue ZCED — ucKOMBIiA.

1
1) AE = 3 AB = 12 cm (CE — Menunana).

B AAEC: CE = VAC? - AE? = 132 -12% = 169144 = 5 (cm)

B AMED:

DE = JAD? - AE? = {372 -12? =/1369-144 = 35 (cm).

B ACED:

CE’+ED’-CD?* 5%+352-35% 5.5
2.CE-ED  2.5:35  2.5.5.7

cosa = "1—

14

2) AE = —;—AB=16CM.

B AAEC:

CE = VAC? - AE? = V652 -16% =+/1225-256 =. 63 (m).

B AAED: DE = YAD? - AE? = 4202 -162 =400-256 = 12 ().
B ACED no TEOpEME KOCHHYCOB:

CE® +ED?-CD? 63%2+122-63% 12 2

2.CE-ED _____ 2-12-63 263 21

cosa =

47. KareTsl NpAMOYrOJIbHOrO TPEYroJibHMKa paBHbl 7 M H
24 M. Haiizure paccTosHHe OT BEPLINHBI NPAMOIO Yriia
J10 TUIOCKOCTH, KOTOpasA MPOXOJMT 4EPe3 MMIIOTEHY3Y H
cocrasifet yroj 30° ¢ MoCKOCTBIO TPEYrobHIKA.
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IMycte ACB — naHHbiit TpeyronbHuk. [IpoBenem CD 1o, rae rutoc-
KOCTh 0. MPOXOAMT Hepe3 runoreHysy AB u obpasyer Zo = 30°. Ipo-
Begem CE L AB. Toraa ZCED = Zp =30°,

Tance, AB = VAC? + BC? = 242 +7% =576 + 49 = /625 =25 (m).

1
Hanee, Spapc = 5 -CE-AB, ¢ JpYroi CTOpOHBI:

1 1
Saasc = EAC'BC, TaK 41O %CE-AB = —2—AC'BC;

-B .
CE = AC-BC _ 247 _ 6,72 (m). N3 ACDE HalineM nckomoe
AB 25

paccroanue: CD = CE-sing = 6,72-sin30° = 6,72-— = 3,36 (m).

1

2

48, JlaH paBHOCTOPOHHHH TPEYroJbLHUK CO CTOPOHOW a.
Haiigure ruom@ais ero oproroHalbHOH MPOEKLIMH Ha
IUIOCKOCTb, KoTopas o0pa3yeT ¢ IUJIOCKOCTBIO Tpe-
yrojisHHKa Yron, pastbiii: 1) 30°; 2) 45°; 3) 60°,

IMycts AABC - naHHbIA, pABHOCTOPOHHHIA.

Tposenem BbicoTy CE, 1 CD — neprieHAHKyNsAp K MIOCKOCTH d.

Toraa 1o Teopeme o Tpex nepneHaUKyaspax ee npoekuus ED Gyner
BbicoToi TpeyronpHuka ADB, yron CED — yroa Mexay niockoctamu
ACDua, e, ZCED = o.

N3 npamoyroasHoro tpeyronbiuka CED: ED = CE-cos¢.

ADB — oproroHansHas npoekuus TpeyroisHuka ACB Ha miockocTb

1 1
ao. Torna S pp = -2- ‘AB-DE = EAB-CE-coscp = Sapccos@. Ho Sgpc =

2
3 3
=£ P T2k kak JJABC — paBHocTOpoHHHUH. Toraa S,pg = aTs:os o.
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Tak uro:

1 =30°; 8 = —=—;
) o ADB 4 2 3
2 = 45% Sy = LY. ML L ANE
s Y A4DB 4 5 8 s
2 2
a‘v3 1 a3
3 = 60° S = c— = .
) ADB 4 5 3

49. 1) Hafigure noumais TpEyroibHHKA OPTOrOHANLHOM
npoexuuH TpeyroJibnuka ABC U3 3aga4un 46 Ha nuioc-

KOCTb TPeyrojibHuka ABD,
2) Hafiaurte miomajak TpeyroibHUKAa OpPTOrOHAILHOM
TIpOEeKLHH TpeyronsHuka ABD u3 3anaum 46 Ha mioc-

KOCTb TpeyronbHuka ABC.
c

B
1) S4pn" = Sapc-cosa, rae ABD' — oproronanbHas mpoexuus JJABC

1 1
Ha JIABD. Ho Spgc = —CE-AB = 5-5.24 = 60 (cM?);

’ 2
S,isp = 60-cosaL = 60- 114 = —370- =4 = (cv?) (CMOTPH pelliclue 3aaum 46).

2) Susc’” = Sappcosa, rae IIABC' — OpTOroHaNbHAs TPOCKIMsA
JABDHa JABC.
1 : 1
Ho Sypp = E'ED-AB = -2—-12'32 = 192 (cM?).

2 2
Tax uT0 Sppe = 192- > —1—7—’-;- 18% (M?) (cMOTPH peticHue 3anaun 46).

. Hansl yeTnipe Touku A(2;7;-3), B(]'0'3) C(-—3' 4'5)
D( ~-2; 35 -1). Haunure CpeJii BEKTOpOB AB BC, DC
AD ACH BD paBHbIE BEKTOPHI.

3ajava peuieHa B yyeOHHKe 1. 35 crp. 54.
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51. Jlanst Tpu toukn A(1;0;1), B(~1;1;2), C(0;2;-1). Haii-
aute Touky D(x;y;z), €ClH BEKTOPbI AB u CD paBHbI.

AB = (-1 -1 -02~1) = (-=2;1;1); CD = (x =0y —2;z+ 1);

Tak Kak AB = EB,Tononyqaemzx—O = -2 x = =2;y-2 =1,
y =3;z+1 =1,z = 0. Tak uto D(-2;3;0).

52. Haitaure D(x;y;7), ecnin cymma BextopoB AB u CD
paBsua uHymo. A(1;0;1), B(-1;1;2), C(0;2;-1).

AB = (-1 -1:1-02-1) = (-2:1;1);
CD = x-0p-2;z+1) = (x; y-2;z+1) %
-2+x=0 x=2
’Ew“azo,mecrb l+y-2=0 | y=1 Takuro D(2;1;-2).
t+z+1=0 z=-2"

53. JlaHbl BEKTOpPBI (5,:1—3) H (’3-,27) [lpn kakux m u n

JTH BEKTOPBI KO.TUH/XHCaprI?

Jna toro wroObl BeKTOPHI ObLIM KOJUIMHEAPHBI, HX KOOPAHHATHI
IOJIKHBI ObITH MPONOPLHOHANIBHLI TO €CTh

2 n 3 2 n 4
— = — = — TOECTh — = — N = —
3 2 3

3 2 m
54. Jau Bektop a (1;2;3), HaauTe KOJNIHHEAPHBIH
eMy BekTop ¢ HaudanoM B Touke A(l;1;1) u B Ha
TUTOCKOCTH X).

N o

2 3
;- =—;m=
3 m

3agaua peiieHa B yuebHuke 1. 36 ctp. 55.

55. Ilpu KAKOM 3Ha4eHHU /1 JaHHBIE BEKTOpbI MEPNCHIM-
KyJSIDHBE.
1) @(2;-1;3), b (1;3;n);
2) @(m-2;1), b (n-m;1);
3) @ (m-2;1), b (m2m;4),;
4) @ (4;2n;-1), b (-1;1;n)?

Vcnosue nepneHIUKYISPHOCTH 3anNUckIBacTCA Kak: a - b = 0.



ja

+23C+2b-C+C? 2 p245%42G-b+2G T+
=0,

i

it

1
2

)ab=2143(1+3n=0,2-3+3n= 0
Jn=1;n= l;

3
2)@-b = nn+(=2)(-n)+1.1 = 0

W+2n+1 = 0;(n+1)>=0;n+1=0;n= -1;

3)@-b = nn+2n(-2)+14 = 0;

W—4n+4 = 0;(n-2=0;n-2=0;n = 2;

)5b= (-1)+2n1+(~1)n =0;-4+2n—n = O
-4 =0;n = 4.

56. Jauwm Tpu Toukm A(1;0;1), B(-1;1;2), C(0;2;-1).
Haitaoure na oc z takyro Touxy D(0;0;c), 9T00BI BEK-

TOpBI AB u CD 6bun HEPHEHIHKYIIAPHDI,

Ycaosue nepneHum\'ympﬂocm 3aMUCBIBACTCA:

AB-CD = 0.Jlanee AB = (-1 -1;1-02-1) = (=2;1;1);
CD = (0-00-2;c+1) = (0;~2;c + 1). Tax 41O

AB-CD = -2.0+(-2)1+(c+1)1 = 0;

~2+c+1 =0,c-1=0;,¢c =1.

57. Bexropsl @ u b ofpasyior yron 60°, a BeKTOp C nM
HeprneHanKyspeH. Haiiaure abCcOnOTHYIO BENMUHHY

BexTOpa a +b +7C.

[To ycnosuro: a arbh 60°, a~c = 90° b T = 90°, uMeem;
+b+%| = (@+b+2)*;

((a+b)+c) = (a+b)2+2z(a+5) cl=a%+

f

2

Ia'

b+
E;a'c'

5)+c)

b+
b
+

- = 0 (1O yC/OBHMIO, TaK Kak a1 u b1%), To ((
2452482+ 2a-b, Ho Takke a-b = |al||b |-cos60°

1allél.

Tak 4TO OKOHYaTeNsHO: |a+b+T| = \/(E +b+7)?

Q| o

2
a
I

<)
1l

= JlaP+[Bf +[cf +atib] .
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58. BeKTopbl @, b, ¢ eAMHWYHON JIMHBI obpasyroT no-
napho yrael 60°, Hafinute yron Mmexmay BEKTOpaMu:

Haub+c;2)aub-3c.

UmeeM: @b =3-C=5b-C = 1-1-cos60° = -;-;
Gl=b2=7¢%= 1. Takuro

- - I 1
Na(b+c)=a-b+a-¢c= —+= =1,
) a( ) >3
IE+E|=\RI7+E)2 =.\/b2+c2+21;5 Vi+1+1 w/g 103TOMY
cosp = a.(b+7) L L A @ — MCKOMBIH yrou

lab+c 143 3

Tax yto @ =~ 54°44°

- - 11 (b ~¢
2)a(b-8)=ab-aF = =-— = 0,cos0 = alb-e)_y,

2 2 |5ub_g|

3HAYUT, ¢ = % = 90°,

59. Hanwl uethipe Toukd A(0;1;-1), B(1;-1;2), C(3;1,0),
D(2;~3;1). Haliaure KocHHYC yria ¢ MeXxy BeKTO-
pamu AB u CD,

3anaua peuicHa B yue6Huke n. 36 ctp. 55.
60. Jdaubi tpu Touku A(Q;1;-1), B(1;-1;2), C(3;1;0).
Ha#aure kocunyc yrna C tpeyronbunka ABC.

B

c
ZC — yron Mexay BeKTOpaMu CA u CB.Ho
=(0-3;1-1;-1 —0) (-3;0;-1);
= (1- -1;2 -0) = (-2;-2;2), nanee

it
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CA| =V9+0+1=410;|CB| = Va+4+4 =412 = 243;
CA-CB=(=3)(-2)+0-(-2)+(-1)-2=6-2=4.

Tax 4to cosC = C4-CB = 1 - A= |2
icalicpp V032 V30 Vis

61. JloxaxwuTe, 4TO YrOJ @ MEXAy MPAMBIMHU, coaepxkKa-
[MMH BEKTOPLI @ H b , ONipeieNnsieTCA U3 YPaBHEHHUA:

|ag| = @145 |-coso.

Paccmorpum AACB, rae AC=a, AB=b u CB=b-a. Ilo TeopeMe
KOCHHYCOB!
BC? = AC*+ AB*-2.AC-AB-cosg, TO ecTh
(a-b)Y=a*+ b2-2|al||b|cose.
(a-b)Y=a’+b>-2a-b,1acuro0
a’+b?-2{al|blcosp = @*+ b*-2-a-b,T0ecTh
a-b =|allb |-cos. Uto 1 TpeboBanock 10Ka3aTh.

62. M3 pepwinHbl MpsMoro yrna A tpeyroibHuka ABC Boc-

CTaBJieH MEPNEHUKYIP AD K TUIOCKOCTH TPEYTONbHH-

_Ka. Haitaure xocuHyc yrna @ Mexay Bexropamu BC u
BD, ecyu yron ABD pasen o, a yron ABC pages f.

Zo = ZDBC. Ilposenem DE L BC.

[1o Teopeme o Tpex nepnenauxynspax AE L BC.

Tax 4ro TpeyronmsHuku BAD u BAE —
MPSAMOYTOJTbHBIE

Tax uto BA = BD-cosa;

BE = BA:.cosp = BD-cosa-cosP. Jlanee,
BE _ BD-cos6:-coss
BD BD

cosQ = = = coso-cosf.
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63. HaknonHas oOpa3syeT yroa 45° ¢ niaockocTsro. Yepe3
OCHOBAaHHE HAKJIIOHHOH MpOBEeAcHa NMpAMas B ILIOCKO-
CTH NOA yriioM 45° k npoexumu HaknoHHo#. Halipure

‘' yron ¢ MeXIy 3TOH NpAMOH H HAKIOHHOH.

Ilycte SB — panHad HaknowHasi, BA — ee
NMPOCKIMA, TO €CTb SA — neprneHIuKyIap.

Torpa ZSBA = 45° (110 ycnoBuio),
ZSBE — nuckomslii; Z/SBA = Z/CBA =45°;

V2 sB

AB = SB-cosSBA = SB-~2— =

V2

(13 ASBA, rae £4=90°).

CB V2 _ SB
f Rl —2—( 10 TEOpEME O TpeX nep-

nenauxynapax ACLBE, u tpeyronsHuk CBA — npxmoyrohbﬂbm);

B
£ SBC = ¢ B npsMoyronmsaom JSBC . Toraa cosg = -153—1(3: = S—z—: SB =

CB = AB-.«cosCBA =

, Tak 4To ¢ = 60° — HckoMmblit yrom.

MI-—-

64. H3 ToukH BHE IUIOCKOCTH NMpPOBEAEHbI NEPNEHAUKY AP
W JBE paBHblE HAKIOHNBIE, 00Pa3yIONME YIiibl O C
NEPIEHAMKYIAPOM. Hailaute yron @ MeXTy Npoek-
IMAMH HAKJIOHHBIX, €CJIH YTOJ MEXXY HAKJIOHHBIMH [3.

Iycre AB n AC — nanHble HaigioHHsie, AO — nepreH MKy sp.
Torgpa nckomelii yron ¢ = ZBOC — nckomblii.
OB = OC = a (xak paBHbIE MPOEKLMH PABHBIE HAKIIOHHBIE).

2 + 1_ 2 2-— 2
Paccmorpnm ABOC: cosg = OB +OC"-BC” _24 ?C '
2 OB OC 2a
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Hanee, AB = AC.
Hanee u3 IBAC: BC? = AB2 + AC% - 2AB-AC-cosp.

Ho AB= AC= -a (u3 AAOB). Tak uto
sin®

2 2 2

BC? = a2 . a2 _p4 czosB
sin“o  sin” o sin” o
1-cos
2a2—2a2( > B) 5

sin® o =1_(l—w(:osB ___cosB—cos a.

2

H Ccosp= > 5
2a sin” o sin” a

65(n) CocTaBbTe ypaBHEHHE ILUIOCKOCTH, KOTOpPOE MpOXo-
JMT Yepe3 TOUKY A, ¥ NeprneHIHKyspHbie MpAMOii
AB, ecnu;

1) A(-1; 1; 20, B(2; 0; 1),

2) A(1; 0; 1), B(4; 6; -3);

3) A(3; 4; 5), B(2; 1;-3).

1) i=AB=(3;-1;-1)

VYpaBHenne HckoMmol miockoctH: 3(x — (-1)) + (-)(y - 1) + (=1)
(z-2)=0;3x-y-2z+6=0

2) 'r'i=74—B=(3; 6; —2) VYpasHeHue uckomoii mwiockocty: 3(x — 1) +
+6(y-0)+(-a)z—(~1))=0;3x+6y-2z-5=0.

3) =AB=(~1,5,-8)

VpasHenve HckoMmoit miaockoctu: (~1)(x —~ 3) + S(y — (- 4)) +
+(-8)z-5)=0;,—x+5y-82+63=0;x-5y+82-63=0

66(s) Haitaute paccrosnue ot toukn C(6; —8; 10) no
IUTOCKOCTEH U3 npeapiylieil 3anayu.

6—(-8)~10+6
(-8) |=22 o

NCEESTIND Vi1

c_|p-6+6(-8)-2-(10)1-5| _ss

3
1) k=

2) h=
V32 +6% +2? 7
6-5-(-8)+8-10-63
3)h=l (-8) | 63 21

Jiesiegr W90 Vo
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67(n) Haitaure oTpe3kH, KOTOpbie IIOCKOCTh ax + by +cz=d
OTCEKAET Ha OCAX KOOPAMHAT, eCiH KodhGUIMeHTH! a,
b, ¢ n d He paBHBI HYIO.

Jannaa miockocts nepecekaeT ocd Ox, Oy 1 Oz COOTBETCTBEHHO B

TOYKAX A(i;o; 0), B(O;i;OJ H C(O; 0;51-)-
a b c

JInuHBI OTCEKaeMbIX 3TOM IUIOCKOCTBIO Ha ocax Ox, Oy, Oz oTpe3kon
d d
=
b

c
68(un). Jlokaxure, 4yTo J00as TUIOCKOCTh, NApajLieibHas
nnockocty ax + by + ¢z + d = 0 3apaeTcq ypaBHEHHEM
ax+by+cz+d =0,d #d.

a

paBHbl COOTBETCTBCHHO

IMycTs mockocTs f npapaule/ibHa IIIOCKOCTH & , 3alaHHOH ypaBHe-
HueM ax + by + ¢z + d = 0. Torna HOpManbHBIA BEKTOp M TUIOCKOCTH f
napajuiesieH HOPMallbHOMY BekTopy 71(a; b; ¢) mnockoctd @ . Ilostomy

m= An =(Aa; Ab; Ac). Ecmu roukm A(xo; yo; z00€ f, TO ypaBHEHHE
miockocTH F: Aa(x—x,)+Ab(y—y,)+Ac(z~-2,)=0;

Aax+ Aby + Acz — Alax, +by, +¢cz,)=0;

ax+by +cz—(ax, + by, +cz,) =0 axtby+cz+d, = 0 (d, #d,, 1x,
eciu d) = d;, To A€ @ U IUIOCKOCTH @ W [ COBNAjaioT).

69(n). JokaxuTe, YTO TUIOCKOCTH, 3aXAHHBIEC YPABHEHHAMHU
x +y +z =1 2x + y-+ 3z + 1 = 0,
x +2z+ 1+ 0, He UMeeT HH OIHOM oD1eH TOYKH.

x+ty+z=1 2x+y+3z=0
2x+y+3z2+1=0& 1 2x+ y+3z=~1
x+2z+1=0 x+2z+1=0

HepBoe H BTOPOC YPABHCHUA CHCTCMbl HCCOBMECTHMBI, TIO3TOMY JAAH-
Hbl€ TUIOCKOCTH HE HMEIOT HU OIHOH obuieit TOYKH.

70(n). Halinure Touky nepeceveHna Tpex IIOCKOCTel, 3a-
J@BacMbIX YPaBHEHHEM:

Dx+y+z=1,x-2y=0,2x+y+3z+1=0;
Dx-y=3,y+z=2 x-z=4,
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)x+z=0,2x-y=3,3x+y-z=8;
Hx+2y+3z+1,3x+y+2z+2, 2x+3y+2=3.

x+y+z=1 2y+y+z=1
Dix-2y=0 o4y +y+3z+1=0&
2x+y+3z+1=0 x=2y

z=1-3y z=-2
{5y +3z+1=0{y=1 Touka(2;1;-2).
x=2y x=2
x-y=3
2){y+z=2
x-z=4

CnoXXuM TpH yYpaBHEHHs CHCTeMbI: 2x =9 = x=4,5;y=1,5,2=0,3,
Touka (4,5; 1,5, 0,5).
x+z=0
N2x—y=3 z=-xy=2x-3
3x+y-z=8
1

2
Ix+2x-3-(x)=8;6x=11; x=—; y=—
(—x) 5’ Y73

—

It

[
y &

6

x+2y+3z=1
4 3Ix+y+2z=2
2x+3y+z=3

x=1-2y-3z

3(1-2y-32)+y+2z=2;
2-6y~9z+y+2z=2;
1-7z

y= 5

- -2(1-7z)-15¢ 3-
x=l-—2y—3z=l—-2-l 572—3z=5 a ZZ) ‘- 52




3—z+3.1—7z

2. +z=3;

23-z+3(1-72)+ 52+ 15;

-'182=6;’Z=—l x=3; y:z Touxka (z’_z.’.._l.)
3 3 3 3°3° 3

71(n). Ilpu kakoM YyCJIOBHM IUIOCKOCTb, 3alaHHas ypaBHe-
HueM ax + by + cz+d=0;

1) napajuiensHbie OCH z;

2) npoxoJur yepes och z;

3) nepneHAMKYNAPHA IUIOCKOCTH xz? 7 = (a; b; ¢)
Yrnle (5= (0;0;1))a0+50+c1=0;

¢ =0 (d # 0, nHa4e NIOCKOCTh COACPAKHUT OCh Z)
2Yc=d=0

3)nle a0+b1+c0=05b=0.
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Cnpasounoe uzdanue

Mopo3zoB Anexcanap Basepbesuu

JlomamHsaa padora
10 TeOMETPHUH
3a 10 kuacc

Hanaresscteo «IK3AMEH»

I'uruennveckuit ceprudukar
Ne 77.99.60.953..007297.05.10 ot 07.05.2010 .

Brimyckatomuii peaaxrop JI1./. Jlanno
Jusatin oGnoxku H.P. 3axapxuna
KommnsiotepHas Bepctka A.B. I'opnos, T.H. Menvuwosa

105066, Mocksa, yn. Huxkuas KpacHocenbckas, a. 35, ctp. 1.
www.examen.biz
E-mail: no o6umm Bonpocam: info@examen.biz;
Ho Bonpocam peannsauuu: sale@examen.biz
Ten./pakc 641-00-30 (MHOrOXaHANBLHBIH)

O6wepoccutickuii KilaccHpukaTop NpoXyKUHH
OK 005-93, Tom 2; 953005 — knury, dpomrtopsl, JMreparypa yuedH

TexkcT orrieyaraH ¢ 1Mano3UTHBOB
B OAO «BrnaauMupckas KHIbKHas THIorpagua»
600000, r. Bragumup, OkTa0pbeckuii MpocnekT, A. 7

KauecTBO neyatu COOTBECTCTBYCT
Ka4eCTBY NPEAOCTABICHHLIX IHAMTO3HTHBOB

Tlo Bonpocam peasin3auuy o6pamiaTbes MO TeJ.:
641-00-30 (MHorokanabHbLIH),



