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NPEANCIIOBUE

VYue6uriit komnuaekxc E. B. ITotockyera, JI. 1. 3paBuya «Mare-
MAaTHKa: anrebpa M Hadala MaTeMaTHYecKOro aHaaAusa, Ieo-
metpus. ['eomerpuda. Yruaybaénaslil yposes, 10 xiaccs» BKIIO-
qaeT yueOHUK, 3afaYHMAK, paGouyio IpOorpaMMy, MeTOAHUYECKOe
nocobHe 4IA YYUTENAR.

Hacroaimasa KHUra OpeacTapiaAeT coboil 3aJayHUK MO CTEPEo-
MeTpun Aas 10 knaccoB ¢ yrayOJeHHBIM H3ydYeHHeM MaTeMa-
THEH.

YuebGHBI KOMILIEKC COOTEETCTBYET NporpaMMe Kypca Teo-
MEeTPHUY KJACCOB ¢ YINIYOJEHHLIM H3YYeHHEeM MAaTeMATHKH,

B zanaunnke nMeerca Goaee 1000 zanay, cOOTBETCTBYIOIIHEX
TEOPETHYECKOMY MATEPHAJTY, H3JIOKEHHOMY B yueOHHKe.

IToMBMO 3TOrO B 3aJauHHKe MMECTCH CIeAyolee.

o MononseHNne, NOCBAINEHHOE IIJIAHUMETPHH, KOTOPOE COAED-
JKHT NepevueHb BaXHBEIX TeopeM MaHEMeTpHuHn #H Gonee 150 maa-
HHMeTpPHYEeCKNX 3a8J84 pasHoll cTeNeHH CJAQMERBOCTH Ha MOocTpo-
eHue, BBIUMCJIEHHe U Ha AoKasaTeJbcTBO. OHO NpeaHa3HAYEeHO
ANA MOBTOPEHUA NJIAHMMETPHMH M pellleHHA 3a4a41 KaK yueGHOro
COAEP/HKaHNA, TAK K 3aJ4a4 BCTYNNUTEJLHEIX 9K3aMEeHOB B BY3H.

» CnHcoK 3afad Ha MOCTPOEHHE B MPOCTPAHCTBE, B KOTOPOM
COAEPIRATCA OIIOPDHBIE 3aJa4HM, JEHAINHe B OCHOBE DPeINeHMA
60NLIIHMHCTBA CTEPEOMETPHUECKNX 34T KypCa.

» MeTpuueckre QOpMYJIB NIAHMMETPHH H CTEPEOMETPHMN;
OHHM B OIIpPeAeJIEHHOR Mepe 3aMEeEAT CIPABOYHLII MATEpHA.

AKTHBHOe H 3}PdeKTHBHOE H3yUeHNe CTePeOMeTPIN BO3MOMK-
HO JINIIb NIPH YCAOBHH DEIMEeHUA AOCTATOYHO GOJBLIIOTO YHCJIa
3afad pA3THYHOH cTemeHH ciaoHoOCTH. [JosTOMY B 3ajauHHMKe
H3JI03KeHUI0 TeOPeTHYEeCKOTOo MATEpHMANA Ka:Aoro naparpada
yuefHHKA COOTBETCTBYET ONpEeAeJNE€éHHBLIN noabop sajzau. 3aza-
UM IO KaXK A0 TeMe CHCTeMAaTU3UPOBAaHBl N0 IPUHIUITY OT IpOC-
TOr0 — K CJIOYKHOMY.

ABTOpEI, padyMeeTcs, HE CUHTAIOT, UTO KAXKABIA JOJJIKEH pe-
LIMTH BCE 3a4a%H MJIH, HaoG0pOT, OTPAHUYMHTLCSA pellieHUeM 3a-
Zad TOJbKO AAHHOTC yUeBHMKA — CYIIeCTBYET MHOIO 3aMeda-
TeNbLHHEIX 3aJasHHKOB N0 cTepeoMeTpur. B Hamel kHMre B oc-
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HOBHOM NOMeIleHhl HauGoJiee THMNHUHBIC <«ydeOHEles 3amauu,
Kak JIErKUe, TAK U OGO Hee,

B ¢BA3Y ¢ GOJBIITUM KOINYECTBOM 3aaY CNCIIHANLHEM 3HAY-
KOM © OTMeueHE! Te 3afauM, KOTOpHE HanGojee HeOBXOAMMEL
AN pellleHUA B Kjacce M AOMA, TPYIAHbIE 38JAYH OTMEYEHBI
BHAYKOM ¥. TOT 3H&YOK IPHCYTCTBYET CPEAM 3a7a4, COOTBETCT-
BYWOIIHX KaXXAOMY U3 naparpados. B sagauax, oTHOCAMUXCA K
rjaBe B OeJI0OM, Mbl TAKOr0 PaHMHPOBAHMA He OeJalH, TaKk Kak
CUMTAacM, YTO YYHUTEAb CaM BblfepeT ITOHPABHBIIHECA €My 3aaa-
yn. K abcomorHoMy GONBIINHCTBY 3871a4 JaHLI OTBETEL, 8 K He-
KOTOPEIM 3aJa4YaM — KpaTKHe yrazaund. Jlna pajna crepeomer-
PHUeCKHX 33484 B TEKCTe IPUBOAATCA NMOAPOSHEEe pellleHn .

3aa9HIK MOXKeT OBITh NoJie3eH W OTACNBHO OT YIeOHHKA JJIA
BCEX H3YYAIOIIUX UJIH MOBTOPRIOIINX Kypc cTepeoMeTpur. Ero
MOXKHO HCHOJB30BaTE Ha (AKYJABTATHBAX N CHRUKYpPCaX, OH
NPUTOOUTCA U AJISl HOATOTOBKH K MNOCTYIIJIEHHIO B BY3bI.

ABTOpE! BHIPAXXAIT OGJArOAapHOCTh PedeH3eHTaM y4YeGHUKA
npodeccopy Hpune MuxaiinopHe CMHPHOBOI, AOKTODY MeAa-

rorudecKknx Hayk | Bopucy IlerpoButy Ilurapesy |, 3aciyceH-

HOMY YUHMTEN0 Poccun, KaHANAATY Megarornyeckix Hayk; Hiase
EsreHnesnuy PeoKTHCTOBY, YUUTeNI0 KOAL 1741 r. MOCKEEL.
ABTOpPBI OTMEYAIOT HEOUEHUMYI0 OOMOINL B MOATOTOBKE DY-
KOOUCH K MEe4ATH yuuTensa MaTeMaTHku Tamapsl HukonaeBHEI
IToTockyenoit,

ABTOpEI OyaAyT 6MAromgapHLl 3a BCe 3aMeUaHUd, IpHCIaHABIE
no aapecy: 127018, Mockpa, CymieBckuii Ban, A. 49, crp. 1,
H3AATeILCTBO «llpoda», pegaknmuda MaTeMATHMKM 4 mHbOpMAa-
TUKU MJIU Ha caliT uagareabeTsa «Ipodas www.drofa.ru,



YCAIOBHbIE OBO3HAYEHNA

FeomeTpuyeckue Gurypol

A, B,C,....M, P, @ — Touku;

a, b, c,...,m,p, q§ — IPAMBEIC;

AB — npamas, npoxoadainasa yepes ToukH A u B;

o, B, ¥ — MIOCKOCTH,

(AB(C) — mnockocTh, NpoxogdAmmas ueped Touku A, B u C
(T. e. nockocTs ABC);

(@, A) — NIOCKOCTb, IPOXORAINAHA Uepe3d NPAMYIO @ M TOU-
Ky A;

A(BC)D — pgByrpaHHR yroa ¢ ped6poM BC u rpanamun ABC u
DBC;

cap — AByrpaHHLIL yroa ¢ peGpoM a ¥ rpaHAME o 1 f3;

Z {a, by — yroJ Mexxay npaMbIMH ¢ 1 b;

£ (a, a) — yroj Me;kAy NpAMOH ¢ U MIOCKOCTHIO O;

Z (d, B} — Yroa Mesx Iy NIOCKOCTAMH ¢t M .

OTrHOWEHUT MEXAY reOMeTPUYICCKIMI (DUrypamu

— PaBEeHCTBO;
~ — nopobue;
| — mapanrenbHOCTE;

1l — nepneHAMKYIAPHOCTD)

€ — NPHMHALJNEeKHOCTh JIIeMEHTA MHOYKECTBY;

¢ -= BRJIKYEHHE OJHOTO MHOMKECTBA B Apyroe;

M — IepecevdeHHe MHOXKECTB;

L — offpeHHEHHe MHOMKECTB.

HaopuwMmenp:

AABC=AA,B,C, — tpeyroabHnk ABC paBeH TpeyTOJIbHH-
Ky A.BC,;

A ABC =~ A AB,C, — TpeyronbHuK ABC nojofen Tpeyroab-
Huky A,B,C;;

a || o — npaMas ¢ napanrenbHa MIOCKOCTH O

a Ll o — OpaMas a nepuneRfRKYAAPHA IIOCKOCTH (L}
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A € 0 — TOYKaA A NPUHALTEKHT IACCKOCTH ¢ MK IJIOCKOCTS
O IPOXOAUT Yepes TOUKY A;

@ C O -— OpAMAaA @ JeXHUT B [UIOCKOCTH O WJIH IIOCKOCTD O
NIPOXOOHT Yepes HPAMYIO @;

A ¢ o0 — TouKa A He NPHHAATEKHT TLUIOCKOCTH O MUIHM ILIOC-
KOCTB . He IPOXO/NT Uepes TOURY A}

4 Z o — npAMad ¢ He JeXKHUT B IJOCKOCTH O HJH IIOCKOCTE O
He NPOXOJHUT Uepes NpAMYIO a;

a N o =A — npAaMasn a NepeceKkaeT IVIOCKOCTD ¢ B TOYKe A W
IUIOCKOCTD O [IepeceKaeT NPAMYIO @ B TOUKe A.

BemavyuHbi

AB, |AB|, p(A; B) — amuua oTpeska AB uan paccrosHne
Mexay ToukaMu A n B;
p(®,; ©,) — paccrossHHe MeKAY dpurypamu P, u @,;

"
A(BC)D — BennuHHA ABYTPAHHOIQ yIJA;
——
(a; b) — BenUUMHA yriaa MexJy NpAMBIMHY @ 1 b;
o~
(a; o) — BeIUYHHA yraa MekAy IpAMOI @ ¥ IJIOCKOCTBIO O}
——
(o; B) — BEAMYHHA YIJa MeXAY INOCKOCTAMY o 1 3.

flpovue cumsonst

= — 3HAK CHef0BaHUA: 3aMeHAeT CJOBA «CHAeJOBATEJLHO»,
«TIG3TOMY» U T. 1.}

< — 3HAK PABHOCHJILHOCTH, 3aMEHAET CJIOBa «TOTAA ¥ TOABKO
TOTJA», « PABHOCHJABHO» M T, II.}

IIp.3& — mpoeKuua BeKTOpa & Ha OCh BEKTOPA b

m. 23.4 — nyHKT 23.4;
T. 3 — Teopema 3.
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BBEAEHWE B CTEPEOMETPUIO

3apgauun Kk § 3—4. AKCUOMbI N CNeacTBUA N3 HAX

1.001. YraKuTe cpeau nepedynCHeHHEX (QUIyp IJIOCKHE H He-
IJIOCKHe (PUIYPBI: A) TPEYroJbHHK; ©O) poM0O; B) OKPYXXHOCTh;
r) napajuieNenuien; n) kyb; e) nupamuaa; x) chepa; 3) JoMaHaH
ABCEH, sepiutuHel A 1 H xoropoil He npHHaAIekaT IIOCKOCTH
BCE; n) purypa, cocroamas us pébep PA, PB n PC Tpeyroie-
HOI nmupaMuasl PABC.

1.002. Ha30BHTe HEKOTOPEIE NOHATUA M'eOMeTPHU, KOTOPEIM AA-
IOTCA ONpejieSieHHA: a) B INIaHEMeTpHH; §) B cTepeoMeTpHH.

1.003. Kakue OCHOBHBIe MOHATHA TEOMETPHUH HCIOJBIYHTCH
IpH onpefefleHHH: a) OTPe3KA; 0) OKPYHHOCTH; B) TPeYTrOJBHH-
Ka; r) nupaMuaer?

1.004, © llentp O paHHOI OKPYKHOCTH U ABe €& TOUKH A U B
OIpHUHAAJNEHKAT [IMOCKOCTH o BcAkaa i ToUKa 3TOH OKPYI>KHOCTH
MIPUHAAJIEKHT IIIOCKOCTH o7 OTBeT ofocuyiTe.

1.005, © BanumuTe CHMBOJIMYECKH N CcOeldaiTe DPHCYHKH:
a) IAOCKOCTh O, NMPOXOAMT ueped TOUKH A B C; ) NJOCKOCTS O
NTPOXOJNT ueped NPAMYIO p; B) npaMaa p = AB nepecexaer njoc-
KOCTh ¢ B TOuKe M; ) IIOCKOCTH O ¥ [} MepeceKaloTeA o npa-
Mol ¢.

1.006. [IpounTaiiTe CHMBOMUYECKYIO 3AIIHCH, BRITOJHUTE PUCY-
HOK ¥ gokaxure: (anf=a,Pca, Q¢ p)y=> PRz pP.

1.007. ITocrpoiiTe (¢ o6ocHOBaHHUEM ) IPAMYID, JEHKALTYIO B AaH-
HOP JOCKOCTH.

1.008. [locTpoiite (¢ ofocHOBAaHMEM): A) IPAMYID, IMEpPeCEeKAID-
HIYIO JAHHYIO IINIOCKOCTD; 0) NIJIOCKOCTS, IepeceKaloInyio JaHHYIO
NJIOCKOCTh; B) IIJIOCKOCTD, IIE€PeCeKaIoIyI0 AaHHYIO IPAMYIO.

1.009. OBe naockocTH nMeroT ABe obimne ToukH. Kakasa durypa
ABnAeTcA UX nepeceuennem? Otreer obocuyitre,
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Beenenue B crepeomeTpuio

1.010. © Bepminna B napamresorpaMma
ABCD npunapnexuT nnockoctd o. Ilpa-
Masi AD mepecekaeT IJIOCKOCTD o B Touke M,
a npamaa CD — B Touke P (puc. 1). Bepro
JIX BBIMOJIHEH pUCYHOK? OTBeT oGocHYyiiTe.

1.011. HapucyiiTe yeTnlpe pasaudHble TOY-
Pue. 1 KH: a) npuHagIeKaAIHe OQHON IJIOCKOCTH;
6) He mpuHaAJAeKaIMUe OFHON INTOCKOCTH.

1.012. Mo»XHO JIM NPOBECTH IIOCKOCTE Y€pe3 deThipe MpOU3-
BOJIBHBIE TOUKH npocTpaHcTBa? OTBeT oGocHyiiTe.

1.013. © Touku A, B, C nu D He npuHaANexaT OQHOH MIAOCKOCTH.
a) MoryT a1 kaxKue-TO TPHM M3 HAX NPHHALJIEKATb OJHOH mpsa-
moii? 6) MoryT au npamule AC 1 BD nepecexarsca? Oreer 060-
CHYITe.

1.014. Kaxxpbie ueTrIpe TOYKK HeKoTOpoH Gurypsl @ npuHagie-
sHaT oAHOH naockocTH. [JoKaXKuTe, 4YTO »Ta QHrypa ABiadercH
ILIOCKOMH.

1.015. Maub! npaman ¢ 4 TOYKA B, He NpuHAAIERALLAA IPAMOI1
a. [okaXxuTe, UTO BCe NPAMEBIE, IPOXCAAILIHEe Yepes TOURY B n
nepeceKarole NIPAMYIO ¢, JIEHKAT B OfHON IIIOCKOCTH,

1.016. © IIpamMble a u b nepecexarorca B Toure C. Joraxkure,
YTQ BCe MPAMEBIE, He MPOXoAAIre Yepes Touky C M nepeceKaio-
Iope AaHHBIE NPsSMBIe, JiedkaT B OAHOI IocKocTH. JlexkaT JH B
OJHOHN NJICCKOCTH BCe ONpAMbBIE, IpoXodauiue yepes roury 7

1.017. JlexxaT u B OZHOH NJIOCKOCTH NPAMEIE @, b H ¢, €CIH 10~
Oble iBe U3 HUX [IePECeKAaKTCH, HO He CYIIECTBYET TOYKH, IPpUHA-
AJdexxaliei BceM TpéM IpAMEIM? BRInoJHEHTE PHCYHOK.

1.018. Kaxxanie ABe 3 TPEX NPAMEIX d, b 1 € MepeceKalOTca, HO
He CyUIeCcTBYeT MJIOCKOCTH, COAEepKaIieil Bce Tpu npaMule. Ka-
KHUM 00pasoM pacmosiodKeHBl AaHHBIEe HpsiMblie? BBINMOJHUTE pU-
CYHOK.

1.019. © Yepes Toury nepeceuenusa npaMmsix AB u AC nmpoBege-
Ha OpAMASA M, He JIeXXallad ¢ HIMHA B OZHOH IMocKocTH. Joka-
KUTE, YTO npaAMele m U BC He mepeceKaloTcA.

1.020. IIpaMele a, b U ¢, nexalne B 0JHOM IIOCKOCTH, IIepece-
kaioTeda B Touke 0. JJokaskure, 4TO CymiecTBYeT NNOCKOCTL, HE
OPOXOAAIas yepes TouKy O, KOTOpas MepeceKaeT TPH AaHHBIE
npsaMbiea, buece.
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Jaaaqn k § 3—4. AKCHOMbI 1 CNEACTBUA U3 HIX

1.021. Mpamsre a, b u ¢ npoxogar depes Touxy M. Ilmockocrs,
He MPOXOJAILAA depes ToUKy M, nepeceKaer npaMee ¢, buca
TOUKAX, He MPHHAMMEKAIINX OAHON mpaAmoi. JJokakure, ©TO
NpAMEIE @, b ¥ ¢ He JIeXKaT B OAHOI MJIOCKOCTH.

1.022. © IIpaMad a JeXHuT B IIOCKOCTH O, a npAMan b mepece-
KAaeT ATy IJIOCKOCTh B Touke C, He NpUHaAJeRalllell NpaMoii a.
JorasKuTe, YTO NPAMBIe @ U b He IlepeceKarnTc.

1.023. IpaMule p | ¢ He JeXKAaT B ogHOH miockocTd. Ha npaMoit
¢, MepeceKaoneil NpAaMele p 1 ¢ B ToUKax P u § COOTBETCTBEHHO,
OTMeyeHa Touka 4, oTauyHag oT ToueK P u §. MoxxHo Ju gepes
TOYKY A NPOBECTH eIlé OAHY NPAMYIO, OTITHYHYIO OT ¢ U Iepece-
Kaomywo p 1 q?

1.024. IIpaMuie a 1 b He AeKAaT B 0gHOU nnockocTH, IIpaMele m
U n NMepeceKkaloT KaXXAVIo U3 IpAMBIX ¢ U b B NONAPHO pasiHY-
HBIX TOYKaX. BepHO JIH, YTO NpAMkEIe Mt U 1t He IepeceKanTea?

1.025. Toukn H, E, F, K — cepeAuHs pébep COOTBETCTBEHHO
PC, AC, AB, PB rerpasapa PABC. MoskHO JIM IIPOBECTH IJIOC-
KOCTe uepes mpamble: a) PC uw HF; 6) PC u KE; B)PC u EF;
TNHEuKF;n)) EFn KH;e) HF u KE?

1.026. £ IaHa MJIOCKOCTL O H TPl npAMute AB, BC n AC, nepe-
ceKalolIe e€ COOTBETCTBEHHO B TOYKax A,, B, u €. [loramure,

uTO TOUKU A, B, n C, npuHaaneXaT OQHOH [IPAMOM.

1.027. © Touxa M nexuT BHe IINOCKOCTH, Npoxojdameii uepes
TouxkHn A, B n C. Moxert a1 ueThpéxyroasHux A BCM 6niTh Tpa-
nenneit? OrBeT obocHyiiTe.

1.028. (¥Ycmruo.) CnpapeannBo 1K YTBep:KZeHHe: eCJH BepInH-
HEL TPEYTOJBHHMKA JIEKAT B OLHOM OOJYIOPOCTPAHCTBE OTHOCH-
TeAbHO AAHHON IJIOCKOCTH, TO OH BECH JIESKUT B 3TOM IOJXYIIPOCT-
paHceTBe? BepHEIM JH OyAeT 3T0O YTRepXZEeHHIe, €CIM BMECTO Bep-
OIHH TPEYroJbHHKA B3AThH CEPefHHEI BCeX TPEX e€ro CTopoH?
OrBeTr 0GoCHYIiTE.

1.029. IInockocTy o B  mepecexarTcda mo npamoit ¢. B nnoe-
KOCTH O. AaHA TOYKa A, a B ILIOCKOCTH 3 — Takue TouKku B u C,
aTo npamMbie BC 1 a nepecerarorca. IlocTpoiiTe npaMele nepece-
9eHHA INAO0CKOCTH, IpoxoAaLneil uepes Touku A, B u C, ¢ niaoc-
KOCTHEMH ¢ H JB.
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1.030. © [InockocTH o 1 B mepeceKarTCa N0 HPAMOil a. Yepes
TOYKY A NpaMoif @ NpoBeleHA JIOCKOCTL Y, He COJAepsKaINaf
npAMYIO a. JIokaxuTe, 4TO MIOCKOCTD Y IePeceKaeT IIJIOCKOCTH O
# [ Imo ABYM pasIUIHBIM IPAMBIM.

1.031. Ilnockuit uersipéxyroapuink ABCD M TpeyrolbHUK
AMD e nexat B ofHOI niockocTH. Ilo Kako#i npaMoit mepece-
KalwTcA nJaocKocTn: a) ABM u AMD; 6) ABC u CDM; 8)ABD
n ACM;r) ABC u BMD?

1.032, IBe paznmunsie mwaockoctn ABC n ABD npoxoaar uepes
rourky M. Ilpu atom AM = 5, BM = 9. Haligure gauny otpes-
Ka AB.

1.038. Hapucyiite terpasap PABC u suifepHTe IIPOHUSROJbHEIE
Touku M € AB, K € AP, JlocTpoiiTe TpAMBIE IEPECEYCHRA NI0C-
KocTel: a) ABPnCMK; 6) CMK n ABC; BYCMK u APC. Kakas
durypa neayunnack B CeUeHHH ZaHHOIO TeTPasipa MJ0CKOCTRIO
CMK?

1.034. I1nockocTs ¢ MPOXOAHUT Uepes BepINHHY P TeTpasapa
PABC ntouku M € AB u K € BC. IloerpoliiTe ceuenue TeTpass-
pa naockocThio ¢. [InockocTs f mepecexraet pédpa PA, PBu PC
COOTRETCTBEHHO B Toukax D, E u F. IToctpoiiTe ceuernue TeTpasi-
pa OJIOCKOCTBIO [ M yKarKHTe OTpPe30K NpPAMOH nepeceuyeHUS
miaockocred o u B, ne:xanuit BHYTPH TeTpazapa.

1.035. © lan ky6 ABCDA,B,C,D,. IlocrpoiiTe NpaAMYIO, MO KO-
TOpO¥ NepeceKkanTca NNocKoeTH: 8) AA B, n AA;D;6)AA,CH
BCC,;8)AB,C,n AAB;r) ACD, uCDD; n) A\BC u ACD.

1.036. (Yemruo.) Ha pucynke 2 #uso-
opaxkén ky6 ABCDAB,C,D,; K — cepe-
AuHa orpeska BC, O = AC n BD, O, =
=A,C, ~ B,D,. loctpoiiTe OTPE3KH, IO
KOTOPHIM ILTOCKOCTE A,BC, nepecexaer
rpaEu ABB,A,, A;B,C,D, n BCC,B, naH-
Horo Ky0a. BRIACHUTE, JIEHKHAT JIN: ) OpA-
Mas BO,; B nnockoct A BC; 6) npamas
Puc. 2 B,0 B maockoctn BDD,; B IIOCKOCTH
A,BC;; B) npamas A,0 B maocrkoctn ACC,; B maockocTa BDC,.
Iepecexkaer i npamas C, K npamuie: a) AB; 6) BB,; ) AC?
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1.037. © Haueprure Ky6 ABCDA,B,C,D, u BpibepuTe ABE MpO-
u3BoJbHEIe Toukd M n K BHyTpu rpanu ABCD. Ilocrpoire:
a) IPAMYIO IepecedyeHnd mIockocTd A, MK u njJocKoCTH PpaHu
ABCD ky6a; 6) ToukH DepecedeHHs miockoctn A,MK c mpsa-
MBIMH, cofepkamuMu pébpa AD, BC u DD, xy6a; B) OTPE3KH
IPAMBIX, 10 KOTOPBIM IIJIOCKOCTD AIMKfT_nepeceKaeT rpaHH
ABB;A,,ADD A n AB,C,D, xy6a. '

1.038. Yepes koHIEI Tpéx pébep Kyba, UCXOAAMMX M3 OAHON
BePIIHHEI, HPOBEAEHA NAOCKOCTh. IloeTpoiiTe IHHUN mepecede-
HUSA 3TOH ILIOCKOCTH ¢ rpaHAMH Ky0a. HaliauTe nepuMeTp H M0~
wags PUrypsl, 0OpasoBaHHON MONYYEHHBIMH JWHUAMH, €CIH
pebpo ky6a pasHo 1.

1.039. IToctpoiiTe TMHUN NepecedeHUA kKyHa U JIOCKOCTH, IIPO-
xoasAlleil yepea cepeAHHEI TPEX ero pébep, HCXOAALINX N3 OXHOH
BepiunHbl, HaiiguTe nepuMeTp n miaomailb GHrYpEl, MOJYIHB-
ureiica NpH TOM NepecedeHn N, ecJan pebpo kyba pasHo 1.

1.040. ¥ Ian npasuabubiil TeTpasap EFGS, y kotoporo EF = 12,
Touxku L n N nexar Ha pébpax SG » SE cooTBeTCTBEHHO, IIPU-
uém SL = 3, SN = 3. Touka T — cepeanua pebpa SF. 1) Ho-
cTpoiiTe: a)TOuKy Y, mepecedeHua npamoit TL M niaockocTH
EFG; 6) Toury Y, nepecedenus npamoil TN n naockoctd EFG;
B) TOY4KY mnepeceyeHun mnpamoit TN mu maockoetu ELF;
r) IpAMYI0 epecedeHus niaockocred LYY, u NFE. 2) Haiigure:
a) AMHHY oTpeska Y,Y,; 6) OTHOLIeHHe, B KOTOPOM IJIOCKOCTH
LYY, nenur orpesok SE, cauras oT TOUKH S.

1.041, Ha pucysKe H300pa3uTe YeTHIpe NPAMBIE TAK, YTO OHH HE
JIeXKAT B OGHOH IJIOCKOCTH, & AI00ble ABE M3 HHUX NePEeCeKaIoTCA.

1.042. © YeTnipe NpAMbBIe NPOXOAAT Y€PE3 OAHY U TY He TOUKY,
HO HM KaKWe TPH M3 HUX He JIeXXaT B OZHOH NI0CKOCTH. CKOABKO
CYIIECTEYET nnocxoc’reﬁ, Kaxiaafad H3 KOTOPBIX COACPIHT Ka-
Kue-n1nbo ABe U3 AAHHEBIX IPAMBIX? BEINIONIHATE DPECYHOK,

1.043. Kakx MoryT 6BITh PACIIONOMKEHEI IPAMEIe @, b, ¢ U d, ecan
H3BECTHO, UTO BCE OHHU HE JICHKAT B OJHOM IIOCKOCTH, 4 Yepes JIIo-
Onie ABe M3 HUX MOJKHO IPOBECTH ILIOCKOCTh? BHIIIOJHNATE PUCY-
HOK.

1.044. (Yemnuo.) © HapucyiiTe gBa Tpeyroabuuka ABC n ABH,
He JeXRalllHe B OZHOH naockocTH. BosbMnTe Ha oTpeaxkax AC u
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BC coorBeTcrBeHHO TOUKHM K 1 H. Ilyers L — Touka mepecete-
Hua opameix KH n AB. HaliauTe TOYUKY NepecedeHUd Mpamoit
KH unnocxkoctu ABH. Oreer o6ocHyiiTe. Byaer i npamas KH
nepecekars njockocTb ABH, ecou Toukn K m H — cepearHEBI
aorpeskoB AC u BC? Oreer obocHYIiITE,

1.045. ©urypa cocTouT U3 TpeyroasEUKoB ABC u ACH, ne Jje-
HAUIUX B OXHON mnockocTH. [ocTpoiiTe cedeHue 3To# HUryprl
ITOCKOCTLIO, KOTOPas NIPOXOAHT Yepes: a) ToUuKn M, O u P — ce-
PEeAMHEI OTDE3KOB CoOTBeTcTBeHHO AH, CH n AB; 6) Toury B,
ToukH K 1 O — cepeauHbl oTrpeskoB AC u CH.

1.046. Jau npasunsHbli TeTpasgp PABC; M — nentpous (Tou-
Ka IIepecedeHus MeAuaH TpeyroabHmKa) rpaaur ABC; K n L —
cepeIuHL pébep coorBercTBeHHO BC n AC, IlocTpoiiTe ceueRNA
Terpaaapa maockoctaMu AKP, PMC u BPL. TlocTpoitTe 06uinit
0Tpes3oK (€CMu OH CYUIeCTBYET), IPHHAANEXKALIUM BCeM TPEM ce-
YEeHHUAM.

1.047. OcHoBaHMe YeTRIPEXYTroabHOM nMupamMmuasl PABCD — ue-
TBIPpeXyroasHHK ABCD, He apnsfomumiica tpamenmeii. 1) Ho-
cTpoiiTe MPAMYIO, 10 KOTOPO# IepecexaloTcs miockocTn: a) PAC
u PRD; 6) PBM u PCH, rae M u H — cepeauHE! pébep COOTBET-
cteenHo PC u PA. 2) IToctpoiiTe cedeHre NHPAaMUAALI INTOCKOCTBIO,
upoxofsieii yepes pebpo AB u Touxy K — cepeauny pebpa PD.

1.048. © Ilyects PABC — Ttetpasgp. IlocTpoiiTe ero ceveHue
mwiockocThio @ = (M EK), ecan: a) Touku M, K u E npHHaZNEXAT
pébpam cooreercTBeHHO PA, PB n AC Tax, 4T0 AM:MP=3:1,
BK:KEP=1:2,AE:EC=1:1; 6)rouxkun M u E ne:kat Ha Me-
auanax PH u CF TpeyroabHHKoOB cooTBeTcTBeHHO PAB u PBC,
a Toura K — cepeauHa pebpa PC,

1.049. © ABCDA,B,C,D, — ryb6. IlocTpoiiTe ero cedeHne iaoc-
KocThI0 o = (PMK), ecau: a) rouxu P, M u K npuHaAIexaT co-
oTBeTcTEeHHO p&Gpam BB,, CC, u DD, mak, yro BP:PB; =
=1:3,CM:MC, =3:1, DK:KD, = 3:2; 6)Touku M, P n
K — cepeaunsl pébep cooTBeTcTBeHHO AB, BC u DD, .

1.050. © Hoctpoiite ceuwenme kyba ABCDA,B,C,D, nnocko-

CTEIO, IpOXoIAlIei uepes Touky P, M u K, ecnn: a) TOUKK PuaM
nexaT BHYTPH KBagpata ABCD, touka K — cepeanHa pebpa
AA[; 6)rouku P, M u K — cepeguHbl péGep COOTBETCTBEHHO

A,B,, B,C,uCC,.
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1.051. © Ha pucyHke 3 usobpaskeHBl TPH
[OTIapHO MepeceKarlineca NpAMEe, KOTO-
phle¢ TepeceKaloT MJI0CKOCTh ¢, BepHOo NH
cAesaH PUCYHOK ?

1.052. § Bepmuna A pom6a ABCD co ero-
POHOI a NPHUHALIEHUT NAOCKOCTH O, a4 0C-
TajJbHbIE€ €r0 BEPLIMHBI JeKaT B OJHOM MO~
AYOPOCTPAHCTBE OTHOCHTEJBHO NJIOCKOCTH Puc. 3

o. HspecTHo, uTo npamas BD nepecekxaer

naockocTe & B Touke K. a) IloerpoifiTe Touku P n § nepecevyeHus
NJIOCKOCTH ¢ ¢ npamMbiMu BC m CD. 6) Haligutre oTHOLIeHUe
PA:AQ,eciu BD: DK =3:1.

1.053. © Onpegenure sug TpeyroasHuka DEF, ecau: a)uepes
NIPAMYIO, COOEPIKALNYIC cTOpORY FD, n Touky nepeceueHUs BbI-
COT TPeYroJIbHUKA MOMKHO OpOBeCTH, IO KpailiHeil Mepe, ABe pas-
JNYHEBIE IIOCKOCTH; §) yepesd Meguany DK u nenTp BnucaHHO B
TPeYroJbHUK OKPY3¥HOCTA MOMHO IPOBECTH, 10 KpailHeil Mepe,
ABE PABIHYHBIE IJIOCKOCTH] B) CYLUECTBYET NpAMAadA, HE JIekKa-
an B IJ0CKOCTH DEF, Ho nepeceralouiaa 8uccekTpucy DK n
coepIKaIlaa HeHTP OKPYKHOCTH, OMMCaHHON BOKPYT TPEeyroinb-
HHKa KDF,

1.054. TokakuTe, UTO Yyepes TOUKY IepeceyeHHA AHATOHAJNEH
Tpamenuy U cepeiHHbl €€ OCHOBAHWMI MOKHO TpoBecTH Oosee
YyeM OJHY IJIOCKOCTE.

1.055. quaronans AC getnipéxyroasauka ABCD penut ero Ha
NpaBIIBHLIA TPEYroAbHHK ACD co cTopoHoit 10 1 NIpAMOYTOIL-
HBIH TpeyroJdbHUK ABC ¢ runorenysoit AC m karerom AB, pas-
HBIM 5. ITOT YETHIPEXYTrOJBLHHK NeperHyau no guaromanau AC
TAK, YTO TOUKa B He jJexXuT B naockoctd ACD, Ha npamoit AC
B3AJHA TOUKY M Tak, 4TO cyMMa AXHH orpeskos BM u MD — ua-
uMeHblzag. Haliagure 3HAYeHUE 3TON CYMMEI.

1.056. Toura B He NpHHALJIEKHAT ILNOCKOCTH IPABHJIBHOIO Tpe-
yroasaEEKA ACD co cTtoponoil 10. JnuHa oTtpeska AB pasHa 5,
yron ABC — mnpamoii. Touka M npuHaanaexXur npamoil AC.
HaiipnTe HanMeHBIIIee 3HaYeHHE JJWHEL JoMaHot BM D.

1.057. ABCA B,C, — npaBuJbHAf TPeyrojnHas IPHU3Ma, Bce
pébpa KoTopoit HMeoT nauny a. Touka M — cepeausa A B,;
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ToYKa P ~ cepenuna BC. ITocTpoiiTe ceueHne IpH3MBI MIOCKO-
crei0 AM P, onpefiennTe ero BHA 1 JIMHB BCEX €T0 CTOPOH.

1.058. ABCDA,B,C,D, — xy6 c pefipom a. Touxa P — cepeau-
Ha A, B|; Touka K — cepeauna CC,; Touxa D — cepeauna AM.
HocTpoiiTe ceuernne kyGa mrockocTbio PMK u Hafinure ero cro-
pony Ha rpauu A, B,C, D,.

1.059. MABCD — npaBubHAS YeTHPEXYroJbHAA MHPAMUMA.

MO — €€ pricoTa; AB = MO = @; Touxa P — cepeauna MC. Tou-
ka K nemut Ba orpesrke MO Tak, uto MK = 335 . ITocTpoiite ce-

UYeHHe NHpaMU ALl INocKOocThic K PD, onipeaenuTe ero BUA M Hail-
JUTe ero CTOPOHY HA rparu CM B.

1.060. 3 ABCDA,B,C,D, — ky6 ¢ pe6poM a. O — Touka nepe-
cedeHU guaroHane#t rpanu A,B,C;D,; Touka K — cepeiuHa
DC; Toura M mewur na nyue BB,, BM = 2a. IlocTpoiite ceue-
HUe Kyba InockocThio OKM U onpefennuTe ero BUA.

1.061. © B xy6e ABCDA B,C,D, c pepom 6 Touka K npuna-
anexut pebpy BB, n BK : KB, = 5: 1, Touka P npuHagmIeKHuT
pe6bpy DDy m DP : PD, = 1: 5. Halinure paccTOSHHMe OT BepIUH-
HEI C 10 obmeit Touky TpéX nuockocreit A, KP, ABDu KPC,.

1.062. B npaBunnHOM Terpasape MABC ¢ pebpom 4 Touxku T u
N npuranaexar pedpy AM, rouka P — cepeauna pebpa MB,
Touka K npunanne:xur pebpy MC u MK = 3KC. Haitaure pac-
cTosiHUE oT 001iell TOukH naockoctreit MAB, NKP u TPK no
npaMoii AB,

1.063. I B xy6e ABCDA,B,C,D, ¢ peSpom aAnnHH 4 Touka M
npuHagaexuT pedbpy AA, u AM = 3, rodka P NpHHAILJEKUT
pebpy CC, u PC, = 1, Touka K genut pe6po DD, B OTHOIIEHKH

1: 3, cunrad or D. HailiiiTe paccToSHHA OT BepIluKKEe! B ao npsa-
Mot mepeceuenna miockocteit KMP u ADC,

1.064. PeGpo npasuabHOTO TeTpaaapa MABC pasro 18. Touxkn
P n K AaBIANTCA COOTBETCTBEHHO cepeaAnHamiu pébep AM u BM,
a Touxka T peaur pebpo MC e orHomennua MT : TC = 4 : 1. Haji-
INTe paccToAHHe OoT BepiHH A, B u C g0 ofime#l npamoi mioc-
xocTteii TPK n ABC.
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Ipaduyeckan paboraNe 1 ©
Tema: «Cnencrsus n3 akcroM cTepeomMeTpnit

CaenaliTe uYepTeXH 110 YCJIOBHAM 3ajad, HCIONbLIYA AaHHLIE
B HHUX 0003HaYeHNA.

1. IIpamaa M P ne)HUT B TLIOCKOCTH O.
2. [Ipamas AB nepeceraeT NJOCKOCTE o B Touke M.
3. [110CKOCTE 0. IPOXOANT Uepes NPAMYK ¢ W TOUKY M, He
OPHHAAIEKAIIYIO NpAMoil 4, 1 mepecexaeT NPAMYIO b B TOU-
ke M.
4, lMpamee MC u M B nepecekaloT NIOCKOCTE 3 B ofHON 1 To#
e TOUKe.
5. Ilpambie MC u M B nepecexaioT IJIOCKOCTb Y B Pa3HBIX TOY-
Kax.
6. IIpamuie a n b, nsobpakKeéHHBIe HA PHCYHKe NapasulesbHBI-
MH, Ha CAMOM J€JI€ He apajegbHb].
7. Ilpameble a u b, nzoOpa)kéHHbBIe HA PHUCYHKe NIepeceKaol-
MHCH, HA CAMOM JeJie He UMeIOT OOLIMX ToUeK.
8. IlnockocTn o 1 B mMelroT o0IYI0 NPAMYIO d U TIepeceKaloT
npamyio KM coorsercTBeHHO B TouKax K u M.
9. ITnockocTH o U B nepeceKaloTCH 0 OPAMOH ¢, 8 IJIOCKOCTH O
" ¥ TaKe MepeCceKarTCs Mo 3ToH e npamoii ¢,
10. I1nockocT o 1 B nepecexawTea Mo npAMoil MP, a niockoc-
TH O H Y HepeCceKaTeA Mo APYToil npaMoii — npamoit MT.
11. IIpaMeie @, b 1 ¢ nMeloT OOLLYI0 TOYRY O U JEKAT B OXHON
IUVIOCKOCTH.
12. Ilpamuie a, b n ¢ uMeloT o6LIYIO TOUKY (O, HO HE CYLIECTBYET
ILJIOCKOCTH, B KOTOPO#i Jle:KaT Bce 5TH TPH NpAMEIE.
13. IInockocTH O, B 1 ¥ HMEIOT e AUHCTBEHHY0 NPNHALMEKALILYIO
BCeM TPEM IITOCKOCTAM TOURY O,
14. Ilpambie AB u MT TakoBH, YTO TOUYKA A HE NPHHAIJEKHUT
nnockoctu BMT, a touka B He TpHHAANEXKHT Opamoi MT.
15. Ha npamoii a, nepecekaomeil NJI0CKOCTL @ B TOuKe A, BbI-
OpaHbl IO padHble cTOpPOHBL OT A Toukn M u T. IlpaMrue
MM, u TT, napannensHm MexAy cofofi ¥ nmepecexawr
MJIOCKOCTD O COOTBETCTBEHHO B Toukax M, u T, .
16. /ige BepruuHbl TpeyronpHuka ABC JeKaT B IUIOCKOCTH L,
a pepiznHa C He nexur B . [IpAmMasa d nepecexkaeT CTOPOHEI

CB u CA cooTBeTcTBeHHO B TouKax M u T, a INOCKOCTD oL —
B TO4Ke K.
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3apayu k rnase 1

1.065. Ha pucynrkax 4—18 nokasansl Toukn M, P u R. IToct-
poliTe cevenne aToro Kyba niaockocreio M PR B KaXAO0M N3 3a-
JAHHBIX pacioaoixeHni rtouek M, Pu R.

1.066. ABCDA,B,C,D, — ky6 c pe6pom 1. Touka @ — uenTp
rpanu ABCD, touka M — uentp rpanu BCC B,, touka P —
nenTp rpaau ABB,A,, touka K — uentp rpanm 4,B,C,D,.
HaiizuTe AIMHE oTpe3kon: a) M@Q; 6)MP; B)BK; r)}AC;:

KYMA,.
1 +R
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' ¥ 1
1.7 Wit iy P Pl
’ rJ
Puc. 4 Puc. 5
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1 1
l Il
! R
' l
R+ =~ =f=- R
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R 1 1 D]
4 At
' i »
1 1
Pl >} P )
FJ Fd
A D
M e (BB,C))
Puc. 12 Puc. 13

I 3 P
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[ | 1
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B, P (C B, C,
1 M " M
Af———b| A D,
1
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Re + ”
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A D A D
M e(A,B,C)) M e (A,B,C)
Puc. 14 Puc. 15
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B, Cy B, C,
Pl ! M A 1 e R
+ A = ¢
' 1 Dy ! P Dy
t | 1
| M l-----c J-—---C
.r’ R P a, *R a,
+ A D A D
R e (ABC) P € (AA,B,)
Re(A,B,C))
M e (DD,C))
Puc. 16 Puc. 17 Puc. 18

1.067. B npasuianaoM TeTpaszape PABC ¢ pebpom 1 Touxkn H, R
U M — 1eHTpHI ero rpaHeit coorBeTcTBeHHO ABC, PAC u PBC;
rouxkn D u F — cepeaunsn! pébep coorsercreeHHo PB n BC. Haii-
JuUTe ANHHE oTpeskos: a) PH; 6) RH; B) AM; r) RM; n) DF.

1.068. PABC — npaswnbHEIA TeTpa>Ap. Bee pébpa uMeroT ann-
Hy 8; M — cepeanna AP; K — cepesuna BP; touka E ne)XUT Ha
pebpe PC; PE = 6. 1) ITocTpoiiTe: a) Touky X, nepecedyeHHA NpA-
moit ME u naockoctn ABC; 6) Toury X, nepecedeHHNs nNpaMoit

KE u nnockoctn ABC; B) TOUKY nepecedeHHA NMpamol ME n
naockocTH AKC; r) npaMyio nepeceueHns niockocteit MX, K n

X,PC. 2) Hadigure: a)anuny oTpesxka X X,; 6)orHomeHue,
B KoTopom mnocKkocte MX, X, aenut orpesok PB (cuutas or
TOuKH B).

1.069. ABCDA,B,C,D, — w»y6 c pebpom 8; Touka M — cepeau-
Ha AA,, Touka N nexur xa pebpe DD,; D\N = 6. 1) llocTpoiite:
a) Tourky X, nepecedeHus MN n nixockxoctu ABC; 6) Toury X,
nepeceueHHA MN n mnockocte A B,C,; B) Touky X, nepeceue-
Hua BX, u nnockoerd DD,C; r) obuiyo npaMyw miaocKocTel
X, X,X3n AA,B. 2) Hatigure: a) gy oTpeaka X X,; 6) oTHO-
wIeHue, B KOTOpOM Touka X g AenanT oTpedok DC (cuutas ot D).

1.070. Mana npasunbHAd TpeyroibHaa npusma ABCA,B,C,,

Bce pébpa KoTOpoil MMerT AARHY a. Touxka C — cepeansa OT-
pesxka C,P, K -— Touxa mnepeceveHHa AWAaroHasleil rpasn
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AA,C,C, M — rouka nepecedeHnd Auarorayei rpanu BB,C,C.

IloctpoiiTe ceuenne nmpuaMel naockocteio PKM u onpesenurte
ATHEB] €0 CTOPOH, JeKalnne B II0cKocTAX ABCu A, B,C,.

1.071. ¥ MABCD —- npaBHJIBHAA YETLIPEXYTOJbHAA MHPAMM-
Aa. O — TouKa nepecedyeHHd guarosanted ABCD, MO =AB=a.
Touka O — cepeauHa oTpesaka MP; rouxka K — cepeauna MD;

roura T opunagiesxur ayay BC, CT = % y U C JrexuT Mexny B

u T. IlocrpoiiTe ceveHse THpaMUAL NJNocKocThio PK T, onpene-
JIUTE ero BUA U HAWAUTe JJIHHY CTOPOHE CEUEHHUA, JeRAIUYIO Ha
OCHOBAHMH OIMPEAMHIBI.
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NPAMbBIE B MPOCTPAHCTBE

3apauun k § 6. Knaccupmkauusn B3aMHOro
PAacnONOXEHUS ABYX NPAMbIX

2.001. © Tourku A, B, C n P He nexaT B 0aHON naockocTH. Ho-
K82KHATE, UTO NpAMBeE BC u AP CKpenuBamOTCH,

2.002. © Hapucyitre ky6 ABCDA B,C,D,. 1) Buaeaure B HEM
peGpo BB, u HasoBUTe Bce péOpa Kyda: a) mapajieJbHbBIE eMY;
0) nepecexalmye ero; B) CKpelljHBaoHInecs ¢ HumM. 2) Buigeau-
Te AuaroHanb AD, rpanu ADI A, kyba U Ha30BUTE AMATOHAIH
Apyrux rpadeil: a)mapanneasusie AD,; 6) mepecexaoniue eé;
B) CKpelunBanniuecsa ¢ Heli. OTer obocHyiiTe.

2.003. KaxoBo B3aMMHOE pAaCNOJOKeHHEe TNPAMBX, COJEpiKa-
mux pébpa A, D, u BB, ky6a ABCDA B ,C,},? CymecTByioT jn
B ILUIOCKOCTH IpaHu AA,B,B npamble, nepecekamwlliie Kaxayio
U3 npaMux A, D, u BB,? Ecau cylecTBYiOT TAKHE NPSIMBIE, TO
KaKOBO UX YHCJO?

2.004, © [Ipamasa a JeRKUT B IJIOCKOCTH «. Ilpamas b nmapai-
JeJBHA NPAMOH a B uMeeT oBIIyo TOUuKY M ¢ nockocTeio ¢, [o-
Ka3aTh, YTO OIpAMAas b TaKxe NeXUT B IIOCKOCTH L.

Pewenrwne. Tak rak IpaMeIe a 1 b NapanienbHsI,
TO Yepes HUX MOMKHO NPOBECTH MIOCKOCTL. O60-
sHadynM eé f§ (puc, 19). IIpaMas b npoxoguT ve-
pe3 TOYKY M, NOSTOMY NIOCKOCTH B NpOXOIUT
qepe3 NpaAMYI0 ¢ H Touky M. Ho yepea M n a
TPOXOAHT W ILIOCKOCTL o. IIo Teopeme 1 mmoc-
KOCTH O ¥ [} cOBAAAIOT. ITO 03HAYAET, UTo b — a.

Puc. 19

3amMeTuM, UTC MOMKHO PACCYKIATH B TaK. [IpeanonosxumM, uto
npaMan b He JeUT B NJOCKOCTH (L, & UMEET ¢ Hel TOJbKO OAHY
obmyw Touky M, T. e. npamaa b mepecerKaeTr MJIOCKOCTE
BTOuUKe M,
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Tak kax npamsele ¢ B b napanjgespHbl, TO OHU He NEepecexaloT-
cdA, 3HauUuT, Touka M nepecedeRna NpaAMOH b ¢ IIOCKOCTBIO L He
TNPMHAZJIEKHUT NpAMOH a, KOTOpas, B CBOIO OUEpeldb, JIEKNUT B
IIOCKOCTH o. Torza nmo nNpusHaky CKpeIUBAKIMMXCA NPAMBIX
OpAMbIe @ H b JOJKHEE CKPELHBATHCH. JTO IIPOTHBOPEUHT YCJIO-
BUIO 3aga4y; a || b. CnepoBaTenrto, DpeAnOacKeHHe O TOM, UTO
nopaMaa b He JIeKHT B IJIOCKOCTH (, HEBEPHO. OTO O3HAYAET, YTO
bcua.

2.005. IIpamuie a u b napanneasnsl. Ipamas b dexuT B IJI0C-
KOCTH 0. MoXKeT JIH NPRMad @ NepeceKaTh IJI0CKOCTh .7

2.006. dauno: a || &, ay || a, b, | b. KakoBo B3anMHOe NOJIOXKEHHE
IpAMBIX G, 1 b, ? OTBeT obocHyliTe.

2.007. JasE YeTHPE NONAPHO NapaieNbHbIE PAMEE @, b, ¢ 1
d, HEKaKNe TPH M3 KOTOPHIX HE JIEMKAT B OXHOH IJIOCKOCTH.
HapucyiiTe Bce MIOCKOCTH, IPOXOAAIINE Yeped KaXAble ABS H3
JAAHHBIX TIPAMBIX. CKOJBKO TAKHX TJAOCKOCTEH MOMHO INIPO-
BecTH?

2.008. © Idano: npamele a u b ckpemueaiwTes, ¢, | a, b, || b. Ka-
KHM MOJKeT GbITh B3AHMHOE PACIIOJIOKeHHe IPAMEIX @, u b;? OT-
BeT obocHyiiTe.

2.009. © Naun pee crpemmubpalolnuecs npamele a 1 b, Touknu
A,, Ay, A; nexaT Ha paMoii @, Toukn B,, B,, B; — Ha IpAMOMH
b. MoryT ax oTpeskn A,B, n A B, umeTs 06myto cepeguny? Or-
BeT ofocHyiliTe.

2.010. © Joxkaxxure, uto cepeauHnl pébep AP, CP, BC u AB TeT-
pasapa PABC nexar B oguolt niockoctu. Onpegennte suj u-
TYPH, BePIUHHAMH KOTOPO CayIKAT 9TH TOYKH.

2.011. © Ilpamsle ¢ u b napamanensusl. JokamuTe, YTO BCe NIpa-
MbIe IIPOCTPaHCTRAa, Iepecekallnne obe NpaAMEe & U b, JexaT B
OBHOM’ NAOCKOCTH.,

2.012. Nanm gBa napamienorpamMa ABCD n ABPK, He nexa-
Me B OZHOM mnocKocTH, [JJoKamuTe, 4To TpeyronsEnKn AKD u
BCP paBHBHI.

2.013. TpeyronpHuk ABC nexuT B INIOCKOCTH ¢L. Yepea ero Bep-
IIUHBI TPOBEAeHE] NapaJlielEHEIE IPAMEIE, He JIeXKAIUe B ILJIoC-
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kocTH .. Ha HUX oTNnOKeHs paBHEIe 0Tpedku AA,, BB, u CC, no

OJHY CTOPOHY or o. Jlokaskume, 4TO TpeyroasHuMKun ABC u
A,B,C, paBHnt.

2.014. © IlnockoeTn o u B nepecexaloTea no npamoit p. Toara A
JeRUT B MIIOCKOCTH o, TOUKA B — B IOcKoCTH B, MpUYEM HHE OA-
Ha M3 HUX He JIe;KUT Ha npamoit p. Jloxakure, UTO OPAMEIE P U
AB cxpemiHBaioTcA.

2.015. © Konen B oTpeska A B JeKUT B IJIOCKOCTH o; C — BHYT-
PeHHAA TOYKA 0Tpe3ka AB. Yepes A u C nposeaeHs! mapanieslb-
HBle NMPAMELE, [TePeceKarInye (¢ COOTBETCTBEHHO B TOUKAX A, U

C,. Haiitn aauny otpeska CC,, ecnnu: a) BC = 12, AB: AA, =
=3:9;06)AA, =15, AC:CB = 2:3; 8)AA, = 21, AC:AB =
=2:17,
PeweHwe. IlapannennHble OoTpesKH AA;,
CC, onperenaioT ILIOCKOCTD 3, KOTOpasa co-
Oep:XHT oTpesok AB ® mepecexkaeT IJOC-
KOCTE ¢ 110 npsamoil A,C,, mpoxoadamei ze-
peg Toury B (puc. 20).

Jad BIYuCIeH N ANNHH oTpeska CC, ue-

noJas3yeM OGOOIMIEHHYIO Teopemy Paneca B
OJIO0CKOCTH f3.
Hcxopna us yenosus CC, | AA,, nmeem:

8) AB:AA, = BC:CC, =3 :5, orkysa CC, = 5 BC = 20;

6)AC:CB=2:3::>BC:AB=3:5:>BC=gAB.

Hanee, ACBC, > ANABA, = BC:AB=CC,:AA, = CC, =
_BC-AA, 0,6AB-AA,

T—aB ~ ~ 4B _08-15=%
B)AC:AB =2:7= BC:AB =5:7 = BC = } AB. Torza
BC+AA
ACBC, > AABA; = CC,:AA,;=BC: AB=CC, = — -1 =
5
- 244, = 15.

Oreer: a) 20; 6) 9; B) 15.
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2.016. X IIpamaa AB nepecexkaeT mJIOCKOCTb ¢, Uepes KOHLBI
orpeaxa AB 1 ero cepeguny C nposefleBHl NapajelIbHLIE IIPA-
Mble, IepeceKaIlie IIOCKOCTE ¢ B TowKax 4,, B, u C,. Pac-
cMoTpuTe caydan: 1) orpeaok AB He mepeceKaeT IJIOCKOCTH O}
2)orpesor AB mnepecexkaeT ¢. B KamzoM cayuae Halgurte:
a) anury orpeska CC,, ecan: AA; =7, BB, = 5; 6) anuny orpes-
KaAA,,ectu BB, =7,CC, =11.

2.017. Jaum npamseie ¢ u b, Kakyio ¢urypy 3anonHgo0T BCce IpA-
MEI€ IPOCTPAHCTBA, HepPeceralniiye ¢ M napajieJsHble b, eCaH
npaMele ¢ 1 b: a) ckpemuBapTca; ) nepecexkawTcA; B) napadJ-
JIeJbHEBI?

2.018. au Tetpaaap PABC. Touxnu K, K,, K3, K, K;, K5 —
cepeguHE pebep cooTBeTcTReHHO AP, AB, BC, CP, PB, AC. Kaxr
pacmoJIoyKeHbl IpsiMule: a) AP u BC; 6) K K u BC; B)K,K; n
K XK K. nK K ;nK K,nK K 3e) K;CuK Kg; ) KK
nK K, 3) K,K,u K.Kg?

2.019. ¥ Yepes mepmiunml A, B, C u D mnapaianenorpaMMa
ABCD, pacnonoeHHOTO B OZHOM IOJYVIPOCTPAHCTBE GTHOCH-
TEJALHO INIOCKOCTH O, TOYKY O ImepecedeHHA ero AuaroHaleit u
peHTpony M TtpeyroabHuka BCD npoBeAeHH! ItapajiiejibHEE
OpaAMEBIe, KOTOPLIE INepeceKaloT JAHHYIO IJIOCKOCThL (. COOTBET-
cTBeHHO B TO4Kax A,, B, C,, D, O,, M. Haitigure MM,, 00, n
DD,,ecim AA, =17,CC, =5, BB, =15.

2.020. KaxyM MoxeT OBITh B3aHMHOE PACIIOJNOKeHue ABYX Npda-
MBIX, €CJIN: a) OHHU o0e JerkaT B 0AHOH NI0CKOCTH; 6) He cymiecT-
ByeT IUIOCKOCTH, B KOTOPOH OHM ofe Jiexar; B)oAHa M3 HUX
JEeRUT B ILJIOCKOCTH (t, IPpYTras — B IUIOCKOCTM [B; I} o4Ha N3 HUX
JEKAT B INIOCKOCTH O, & APYTaa NepeceKaeT 3Ty MJIOCKOCTH?
CrenaiiTe COOTBETCTBYIOIIHE PHUCYHKH.

2.021. © Kasxxaas U3 ABYX NPAMEIX & U b CKPELHBAETCSH C TPETh-
et npsamoii ¢. BepHo /au, 4To nipamele a 1 b cKkpemuealorca? OT-
BET OGOCHYHNTE.

2.022, © [Tanrl [Be CKPELIUBAKIINECA IPsAMble a M & 1 He TIpHU-
Haanexamasa uM Touka C. Hepes Touky C IpoBeuTe IPAMYIO B,
uTo0bI OHa IepeceKana npAmble a u b. Beerpga au sagaua uMeeT
peinexHne?
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2.023. Jausr ase cKpemuBargueca npaMele ¢ 1 b. Toukn A4,,
Aj, Ay IPHHALNEXKAT NIPAMOI @, ToukM B,, B,, B; — npamoit b;
To4ka B, — cepeaunHa oTtpeska A,C,, Touka B, — cepeinHa
A,C,, Touka B; — cepennna A;Cj;. a) MoryT JIn coBnajaTh TOUKH
C, u C,7 6) Yemy Mosker 6uiTh paBHO paccrosHue C,C;, €caH
C,C;=C,Cy =12

2.024. © B tpeyronsuure ABC rouka K — cepeanna AC, M —
UeHTPOHA TpeyroapHuKa. Yepes ToukH A, B, C, M u K npose-
JeHLl NapanfienbHble IpPAMEIE, IIepeceKalolie IMJIOCKOCTh Y
B Toukax A,, B,, Cy, M, n K, coorBercTBeHHO; AA, = 8,
BB, =11, KK, = 5. Haiignre MM, u CC,, eclu mjIocKOCTb ¥
He ITepeceKaeT TPeYTrOJbHHEK.

2.025, Jokaxure, 4YTo OTPE3KH, COCAUHARIIHE CePeIUHE IIPO-
THBOJEXAINUX pélhep reTpasapa, MePeceKaloTCA B OAHOH TOUYKe H
JASJNATCA 9TON TOUKOI momoaM.

2.028. © lau rerpasgp ABCD; K, P — npousBOIbHLIE TOYKH
pédep coorBeTcTBeHHO BC m AD, Onpeaenute Qurypy, obpaso-
BaHHYIO CEPeJHHAMM BCeX TaKUX oTpe3koB PK.

2.027. lan ky6 ABCDA,B,C,D,. Toukn P, P,, P;, P,, P;, P,
P, — cepenunam péGep coorsBercTBenno A,B,, B,C,, BB,, CC,,
DD,, AB u AD. Kax pacrnonoxeHH npsmbie: a) P\P, u PyP;
6) PyPyu PgP; B) PoPy n PPy 1) PgPymt PyPg; n) PoPy m PP
e} P P,u P Pg; ) PPyu P,P,?

2.028, Touka D He NeXUT B NJIOCKOCTH TpeyroiabHHKa ABC.
Toukn M, M,, M, M, — neHTPONAL TPEYTrOJIEHUKOB COOTBET-
cteenno BDC, ACD, ABD n ABC; roukn K|, K,, K; — cepeau-
HBI OTPE3KOB cooTBeTcTBeHHO BC, CD u AB. 1) OnpegenuTe B3a-
UMHOe IIOJIOKEeHHe LNpAMBIX: a)AM, u BC; 6) DM, nu AB;
B)AM,; u BD; r) M\M, u AD; ) DK, n BK,; e)CK, u AD.
2) Hataure ornowenne: a) M M, : K, K,; 6) M,M, : BD.

2.029. ¥ IIycTs Touka D He nexxknT B mnockoeti ABC; Touka K —
cepearHa AB; Touka P — cepeanna CD; Touka M — neHTpona
TpeyroabHuKa ABC. a) Hokaxxkure, uro purypa ADPB He MoKeT
OMTHL Tpanenueii. 6) Jokamxure, uro npameie DM u KP nepece-
rarorcd. B) B KakoM otHomewuu (cumras or D) npamaa KP
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Aeant orpeaok DM? r) Onpeaennte BaauMHOe NOJOKEHENE NIpA-
MbBix M P un AD. OrBetnl oGocuyiiTe.

2.030. © B rerpasape PABC touku K |, K,, P, P, — cepeAnHb

pébep cootBercTBenHO AP, CP, AB, CB. Jokaxure, 4T0 oTpe-
30K, II0 KOTOPOMY TmepeceKawrca Tpeyroabinkn BK K, n

PP, P,, napannenen pe6py AC 1 papeH %AC .

3apgaun K § 7. Yron mexagy ny4amu.
Yron mexay npsMbIMU B NPOCTPaHCTBE.
MepnengukynapHbte NPAMbIE

2.031. I[Ipamag AM He meX»UT B IJOCKOCTH KeBajgpata ABCD,
yron MAD — npamoii, a yron MAB pagen 30°. Hailigurte yrou:
1) merxay ayuamu: a) DC u AM; 6)BC u MA; B)AM n CD;
2) Mexxay npaMeiMu: ay DCu AM; 6y BCu MA; B)ACu AD.

2.032. fAsnsercs JU BepHLIM YTBep:;XAeHMe: ABe NPAMLIe B MPO-
CTPAaHCTBe, NEePHeHANKYJIAPHbIE TPeTbedl npaAmMoil, mapaijenb-
HBl, €CJIM: a) BCe TPH NPAMEI€ JI€JKAT B OHOM mjocKocTH; 6) Bee
TPH NpAMBIE NapaiieJbHbl OJHOH NJIOCKOCTH; B) KaMable ABE M3
HHX CKPeIIUBAIOTCA?

2.033. Hpamzuie a 1 b napajaieJbHH, IPAMAA ¢ NEPIEHANKYIAD-
Ha npamoil a. HeprieaaukynapHe oy npamue b n ¢? Moxer an
npAMas @ nepeceKaTh IIOCKOCTb, B KOTOpOit JekaT nmpamsbie b
uc?

2.034. B xy6e ABCDA,B,C,D, anaronann AC um BD rparu
ABCD nepeceraoTcq B Touke 0. HaltauTe yroa Me:xay OpsaMbI-
Mu: a) AD,uAC;;6)ABu DC3B)ABuC D3 r)AD, n ODy;
A)AA, nOD,.

2.035. Touka E — cepeaura pebpa CC, kyoa ABCDAB,C,D,.
IlocTpotiTe yroa mexay npameimu A;B n B, E u HaliUTe ero Be-
JUYUHY, ecau JunHa pebpa kyGa paBHA 4.

2.036. llycrs £ u F — cepepunnl pédep coOTBETCTBeHHO AB 1
AD xyba ABCDA,B,C,D,. OnycTuTe NepneHANKY.IADH 13 Bep-
IOMHBL A, Ha caefyolnue npameie: a) AD;; 6) D, E; B) BD; r) EF;
n)C,D.
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2.037. % EFGHE F,G,H, — xy6. Toukn L, N u T — cepegunsl

pebep F,G,, G H, n H,H coorBercTBeHHO; K — TOUKA Tepeceye-
Hud nuarosanei rpaau EE F F,

3anonauTe TabAIUIy PACIIOJNOKEeHHA IMPAMBIX U BeJUYHH yI-
JIOB MEXAY HUMH.

N#t Npamuie PacnonoxexHue mia:;: :::::,":"
1 LNuEG

2 F,TuFH

3 FINuKT

4 TNrEG

5 F,Tu KN

6 KH, u LN

2.038. © HaiiznTre yroa Mex sy HellepeceKalolnMMHUCH JHATOHA-
JMH ABYX COCEAHMX IPaAHEH Kyda.

2.039. Touxka E — cepeanna pebpa PB npaBUABLHOIO TeTpasapa
PABC. OnycTuTe HNepHEeHIUKYAAPH M3 TOUKH E Ha IpsIMEIe:
a)AP; BC n AB; 6) AC. HalifuTe AANHY KaXXJ0T0 NEPHEHANKY -
Aapa, ecau pedpo TeTpasapa paBHoO 4.

3apaym k rnase 2

2.040., HaHe CKpelllMBaIOIHec IPANMEIe ¢ U b; IIpAMAan ¢ nepe-
CeKaeT Ka:XAYI M3 JaHHBIX npambiX. HoxammuTe, uto noban
npaMaf, napajljeJbHaa NIPAMOH ¢, CKPeIINBAeTCHA 0 KpallHeH
Mepe ¢ OZHOH U3 NIpAMEIX a, b,

2.041. ¥ 13 Bcex BEPIIMH ¥ TOYKH M NepecedyeHusa AMaTOHaNel
Tpanenuun ABCD, pacnonoxeHHOH B OJHOM HNOJYEPOCTPAHCTBE
OTHOCHTEJILHO NLIOCKOCTH O, IPOBeAeHH [apPaJlJIeIbHbIE [IPIMEIe
AA,, BB,, CC,, DD,, MM, 10 nepecedeHns ¢ MIOCKOCTEIO O,
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Touxkn A,, B,, C,, D;, M, npuHaggemxar niaockocTn o. Haltgure
MM, n CCy, ecnu BC || AD; BC = 1 AD; AA, = 18; BB, = T;
DD,=10.

2.042. Ilycte Touka D He NPUHAANEKHT ILIOCKOCTH TPEYroJib-
HHUKAa ABC, a) Joraxure, uro npameie AD v BC cxpenjusaior-
ca. 6) Jokasxknte, uro npamMele DM | n AM , nepecexaorea (M u

M, — TOYKH NepecedeHNd MeAuaH TpeyroibHUKos ABC n DBC).
B) B KaKoM oTHoileHuu (cuntasa oT Touky D) npamaa AM, nme-
aur otpesok DM,? r)Onpenpesnre B3aMMHOE PACIONOXEHUE
npaumbix ADn M, M,. Oteer oGocHyiire.

2.043. B rerpasape A ;A A4, c pebpom 6 Touru P, Py, P, P,
Py, Py — cepemuHbl pébep cooTBeTCTBeHHO A A,, AyAj, AgA,,
AALAAy) AA M, My, My, M, — UeHTPORAEI TPaHEl COOT-
BETCTBEHHO A,AA,, AjA A, AJA A, A A A, (puc. 21). 1) Ho-

KajXuTe, UTO! &) NpaAMad A M, CKpellIUBAeTCA C KaXKIOK U3 CTO-
pPOH TpeyroabHHKa A A,A,; 6) 4eTHIpPEXYronnHuK A A, PcA, —
He Tpanerns; B) pébpa rerpasapa M, M, M M , napayienpHsi co-
OTBETCTEYKILINM pé6pam aaHHoro terpasgpa. 2) IIposepeTe, He
sBasieTcR JH Terpasap M, M,M M, npaBunsHpM. Ecam aror

TeTpassp — MpaBHIAbHBIN, HallAuTe ANMUHEI ero pébep. 3) Haitan-
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Te¢ Yrabl MeXAy ciaefylomuMu mpaMbiMu: a) M M, u A,A
G)M M,u P Pg;B) PP, nAA;sT) MM, nA,P,.

2.044. PABC — npasunbubiit retpasap ¢ pedpom 6. Touka H
nexut Ha pebpe AB Tak, uto AH : HB = 1: 3. Ilpoeenure uepes
TouKy H NepneHAMKYAAPH HA CcJAexymonue péépa TeTpasapa:
a) AC n AP; 6) BC n BP; 8) AB (B Kaxzoll us rpadeit ABC n
ABP). HalizuTe AAMHY KasKA0TO MEPOIeHAUKYIADA.

2.045. ABCDA B,C,D, — xy6 ¢ pebpom a; O, O,, O3, O, Oy,
Oy — 1eHTpnl rpaHeit coormercTBeHHO ABBA,, BCCB,,
C,\D,DC, AAD,D, ABCD, A,B,C\D; M, — ueHTpouz Tpe-
yroabHuka ACB, (puc. 22). Onpeaenure: 1) B3amMHOe TOJIOMKE-

Puc. 22

HMe ONpaMbX: a)D,M, n AC; 6)AC n BC;; 8)0,0;, n O;0,;
1) 0,0, 1 BD; n) B,0; n BC,; 2) kakoit durypoii apiaeTcsa 4eTH"
péxyromsamk 0,0,04,0,; 8)oTHolnenne oTpe3koB: a)(0,0;
B,C,; 6) 0,05 u B\B; ) M0, n A A} 4) BeTHUNHY YIN1a MEXIY
npamMbiMi: a}) A,C,u AD;6)A,Bu AC; B) A BuDC;r)CD n
BOg n) A1BucCD.

2.046. £ Touxu A, B, C u D He npUHAIJIeKAT OJHOMN [IIOCKOCTH.
Touxku K, M, L u N npuHAZIeKAT COOTBETCTEEHEO oTpeskam BD,
AD, AC n BC Ttak, uro DK: KB = DM:MA = CL:LA =
=CN:NB = 1:4. Onpezennre NepUMeTP YETHPEXYTrONBHHAKA
KMLIN,ectn AB=25,CD = 30.
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2.047. B xy6e ABCDA B,C,D, rouxa M — cepeaunna B,C,, Tou-
ka F — cepeauna D,C,, rouka K — cepeauna DC, O — TouKka ne-
pecedeHNdA Buaronane# kpanpara ABCD. 3anonauTe TadaHLy.

Ne NpaMue PacnoaomeHne MBG:::'; :::,:Ln:“
1 AA,uCC,
2 A,C,uB,D,
3 A CinCD,
4 AMucCC,
5 A,Du DC,
6 A,CynBD
7 A, CuAC
3 A BubD/C
9 A,Cu BB,
10 A, DuAC
11 A,MunuBC
12 A,Mu BK
13 C,KuBF
14 C,0uAB,
15 A,BuB,D

2.048. [au npasuabHblii TeTpasap PABC. Touka K — cepeauna
pebpa PB. OnycTuTe na Touky K nepneHAUKYNAPHL HA OIPAMbIe;
a) AP; 6) AC; B) BH, rae rouka H — cepeanna peGpa AC.

2.049. B npaBuapHoil TpeyroasHoi nupamuge PABC ¢ Bepron-
uoit P yrast APB, BPC u APC — npamere. Touka H — 1meHTp
HpPaBUJIBHOrO TpeyroapHuxa ABC., Onyerute M3 Touxkn H nep-
NeHINKYNAPEI Ha npaMele: a) CP; 6) BP; B} AP.
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2.050. B ocHosauuu nmpamuasl PABC Je)XUT TpPaBHJABHBIN
TpeyroabHuK ABC, a Tpeyrossauxkn PAB m PAC — npamo-
yroneHule, upuuém AP = AB, Touka M — cepeamna pebpa PA.
OnycTHTe NEePHEeHANKYAAPH M3 TOUKM M Ha cileAymouiue npsa-
Mble: a) BC; 6) PC; BY AH, rae rouka H — cepegnHa pebpa BP.

2.051. B npasunpsoii nupampge PABC ¢ BepmiuHoit P yraul
APB, BPC u APC — npawmsie, Touxa H — cepeauHa ancgeMu
PK rpanu BPC. OnycTuTe 13 ToukKH H mepneHZMKYJIAPH HA
npameie: a)y CP; 6) AC; B) ADP.

2.052. ITycrs Touxka M — cepeanHa pebpa AB mUpaMUAE
ABCD, a Touka N geauT pe6po AC B orHowzeHuw 1 : 2, cunrada or
pepuinnbl A. Hoxasxkure, ure B nmaockocru rpaau BCD mer HRn
oAHON npAMoit, napanaeabHo#l npaMoil MN.

2.053. ¥ PaernobGeapensnrie tpanenui ABCP u PCMK wumeioT
06m1yt0 60KOBYIO CTOPOHY H JISIKAT B DA3HBIX IIJIOCKOCTAX, IPH-
yém BC =3, AP =12, PK = 24. OnpeaenwuTe B3auMHOE PaCIIONO-
aeHnme npaMeIX AB 1 MK npn xaaoM N3 cJaeAVIONINX 3Haue-
HU# ANTNHEEI 0Tpe3ka MC:a)5;6)6;: 8) 7; r) 8.

2.054. X ABCD — npasujabHBII TeTpasAp ¢ AJAnHOH pebpa 7.
Toukn M n K — cepeaununr pébep BD u AC COOTBETCTBEHHO.
Toura P feaut pebpo AC B orHomreHun 5 : 2, cunras or Touxu C.
HailiauTte ANNHY 3aKJIOYEHHOTO BHYTPH TeTPasApa 0TPEesKa npsa-
Moii, npoxogduteit yuepes Touky P napanaeabHo npamoii KM,

2.055. ABCDEFA,B,C,D,E,F, — npaBu/IbHa# I€CTHYTOJbHAA

npuama, Bce pédpa xotopoii paBHEl 1. HalizuTe Benmuuuny yriaa
mexAy npamuIiMu: a) AC u DE; 6)A\Bn C,D;B)A;Bu B,D;
ryA;BuC,F;n)A,Bnu BF.



NMPAMAA U NJIOCKOCTb
B NMPOCTPAHCTBE

3apa4un k § 8. MNapannenbroCTL NPAMON U NNOCKOCTU

3.001. Yepes gaHHYIO TOYKY A, He NPHHANJEKAIIYI0 AAHHOM
NJIOCKOCTH (f, IPOBEAUTE MPAMYIO, TaPAJINEIBHYIO I,

3.002. Bepuo nu yTBEep:KIEHHE: €CNTH NpAMAS NapaJlJIeJbHA
IOJ0CKOCTHN, TO OHA He MepeceKaeT HH OAHOH mpamoii: a) memxa-~
ureit B aroit maockocTH; 0) mapamneasBoit aroit mrockoctu? OT-
reT obocHYyiiTe.

3.003. UaBecTHO, uTO OpAMas M MAPANJIENBHA IJIOCKOCTH (L.
ITapananensHa Jin 9Ta npaMada A6 npaMoii, neskaigeit B mwioc-
xKocTH a? OTeeT oGocHyiiTE,

3.004. Yepea gaHHYIO NPAMYIO 4 IPOBEZUTE IJIOCKOCTE, apa-
JeABHYK JaHHOHN npamoii b, (PaccMOTPUTE BO3MOXKHBIE CIYYAR
B3AMMHOIQ PacmoN0KeHNA NPpAMEIX a 1 b.)

3.005. lanw aBe cKpemyBamInuecd NpAMEBe a B b, Yepes Kax-
AYIO TOUKY IpAMOit @ NPOBOSKTCA NIPAEMAS, TapaAleJLHAA NIpa-
Mot b. JlokasaTh, YTO BCe TAKHE NPAMEIE JIEIKAT B OQHOM IaoC-
KocTH. KaK pacnosoeHa 3Ta NIOCKOCTD IO OTHOIIEHHIO K NIpsa-
mo# b? OTBeT 0GOCHOBATE.

Pewerne, OTMeTIM HA IpAMOit @ IPONSBOJABHYIC TOUKY B 1 mpo-
BelléM ueped Heé npaMyr ¢ (eAHHCTBEHHYIO!), HapaJIeJBHYIO
npamoit b, Hepes nepecekaomueca nNpAMee ¢ U ¢ IPOBOAUM
nnockocTs (eguHCcTBeRHYIO!), OGosHaunm eé yepes o (puc. 23).
914 NJAOCKOCTE (IO IIPHSHAKY MaPaJIJIeILHOCTH NIPsAMORi ¥ IIoc-
KOCTH) NapajielbHa NTpAMoH b.

M G IIyers M — npousBosbHAA TOYKa [pA-
% Mol @, m — nDpAMAad, IpoxXoJsaniad 4depes

o Touky M napanaenbHo opamoit b. Torga
b OpAMaA M mapajajaejabHa npamoi ¢ (1. T) n
\ JEMUT B NIocKocTN o (mouemy?). B cuny

Puc. 23 NPOM3BOJLHOIO BEIGOpa Touku M Ha npsa-
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MO @ MOXKHO cllelaTh BBIBOL: 6Ce NPAMble npocmpancmaea,
napannensuvie npamow b u nepecexarwue nPAMYIO a,
Aexcam 8 NAOCKOCMU, KOMOPAR npoxodum wepes npa-
MYI0 A U NAPAANRERALHA RPAMOL b,

CamocToATeILHO JOKAXHNTEe eANHCTBEHHOCTE NJIOCKOCTH .,

3.006. © B reTpasape ABCD rouxu K, F, N u M — cepeannsl
pébep coorBercTBennO AD, BD, BC n AC. 3anosanTe Tabauny,
BEIOpaB (00BeAA B KPYKOK) OIpefe/IEHHOS BAMH PacooJ0oXKeHUe
YKa3aHHBIX OPAMOHA M MJIOCKOCTN: A — NepeceKalnTcd, b — ma-
paanensH:l, B — npaMas JeXHUT B ILIOCKOCTH, I — HeBOSMOMKHO
ONpeAeJHUT.

Ne MpAMas M NAOCKACTH B3aMMHOG PACNONOKEHNE
1 DBu AMN ABBT
2 MN u ABC ABBT
3 KCu DMN ABBT
4 MNu ABD ABBT
5 KFuDMN ABBT
6 FNuKMF ABBT
7 CFuADN ABBT
8 FNu DMK ABBT

3.007. © IlpaMas a napaJjieabHa IIOCKOCTH O M JIEXKHT B ILJ10C-
roctH [3. IlaockocTH o v B nepecexkawTcsa mo npamoit b. Kak pac-
moNosKeHB NpAMBe g 1 b7 OTeer ofocuyiiTe.

3.008. llpaMas g napaanensHa naockocru o. lMpamasn b nepece-
KaeT NpaAMYyo a. KakuM Moaer GuITE B3aUMHOE PaCIIOJOMKeHne
opaAMEIX b B a?

3.009. IIpamasa a napaiaeabHa NIJIOCKOCTH do. Kakum Moer
OBITH B3AMMHOE PACHOJIOMKEeHHe NPAMEX & U b, ecan npamas b
JIEXKHT B IIJIOCKOCTH 0?

3.010. Jauer naockocTH o 1 B » npsaMas a. [Ipuuém a N B = b,
a | o, a || B. KakoBo BaaUMHOe PACIONOMKEHNE IPAMEIX a i b?
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3.011. [JoraxuTe, 4TO Heped KAXKAYIO U3 ABYX CKPEITHBAIOIUX-
CH NPAMEIX MOMHO IPOBECTH IJIOCKOCTh, NAPaIeJIbHYIO APpYToii
IpAMOM, 1 IPUTOM TOALKO OAHY.

3.012. Cnpaeeanuso au yreepsxkaeHne: a)a o, bl o = a | b;
6)alla,Blla=caliB;s)ala, blfa=al b? Oreer o6ocuyiiTe 1
caenaiiTe COOTBETCTBYIOUINMA PHUCYHOK.

3.013. Hano: alla,al b, b| B, a || p. Kaxoe n3 4ueTHIPEX YTEEPXK-
AeHHUH ABJsAeTCHA caeIcTBNeM TpeéxX octaBmuxesa? Oreer obocuyi-
Te H ¢AeNaiiTe COOTBETCTBYIOIHI PHCYHOK,

3.014. Yepes maunyro Touky M npoBeguTe: a) OpsAMYI0, napan-
JeJABHYIO KaIA0H N3 ABYX JAHHEIX epeceKaloUmIuXcA ILIOCKOC:
Teil a u (3; 6) DaOCKOCTE, NAPANEeNbHYIO KaKA0HM U3 ABYX AaH-
HEIX CKPeIIHBAIOLINXCA IIPAMEIX @ 1 b,

3.015. © B npapunsHoM Tetpasape DABC, ece pébpa KoToporo
paeHBI 6, Touxka K jgexxuT ma pebpe BD Tak, utro DK = 2; Touka
M nesxxuT Ha pebpe BC Tak, utro BM = 4; Touka P — cepeauna
pebpa AB. a) Jokamure, uro npamaa KM napannensHa ILTOC-
xoctH ADC. 6) Jokaxurte, uto npamMaa PM BHe mapaniaensHa
nnockoctn ADC. B) IIposeauTe uepea Toury P mpamylo, mna-
paieasEYIo mIockocTi ADC u nepeceralomyto pebpo DB B Tou-
ke L. Haitanre pnuay orpeaxa LK. r) [TocTpoiiTe ceueHHte TeTpa-
SApA MIO0CKOCTRIO, Tpoxoaamel yepes rouku P u X napanaenb-
HO npamoii AC.

3.016. @ IMocTpoiite ceuenme terpasapa PABC nnocKoOCThIO,
npoxoaameit uepes BHyTpeHHWO ToURY H rpanu ABC mapaJ-
JENABHO NpAMBIM BC u AP.

3.017. © OcHoBaHUeM YeTHIPEXYrodbHOMl mnupamMuael PABCD
aAsaAercA napanaenorpaMmm ABCD. IlocTpoiiTe eé ceueHUS NIAOC-
KOCTBIO, IPOXOAAIeilt yepea npamMyio AB n roury K, xemamyn
B rpaHu: a) BCP; 6) DCP. Kaxas ¢urypa noaydaerca B CeUeHNH?

3.018. ¥ OcuoBaH¥eM NpPaBHJIBLHON YeTHIPEXYroasHON OUpaMu-
aul PABCD sBnsiercs kBaapat ABCD. Ilocrpolite cevenHe 3TOMH
NMUPaMHABI IIOCKOCThIO, IpoxXoasaueil yepes AB u Toury K —
cepeanny pebpa PC. HaliguTe miomanb 3TOro ce4eHns, €CaH Bee
péOpa nupaMUALI pABHHI 8.
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3.019. © TlocrpoiiTe NpaAMYIo, KOTOpPAS: &) JeUT B JAAHHOHN
MJIOCKOCTH @ M DapajjebHa JaHHON NpaMoil ; 6) TexuT B JaH-
HOH IMJIOCKOCTH O ¥ NapaJLIeNbHa JaHHOK IJIOCKOCTHM J; B) npoxo-
IHT uepe3 JAHHYIO TOUKY A M mapaijensrHa JaHHOHN ILTOCKOCTH
B; r) napannenbHa KaimKAolh M3 JBYX AAHHHIX II€PeCeKalOIIAXCH
nIocKocTel o v B; A) napangensHa JaHHOH NMJIOCKOCTH O U niepe-
CceKaeT Ka)KaAyIo H3 ABYX JAaHHLIX IPAMBIX 4 U b.

3.020. ITocTpoiiTe IIIOCKOCTE, KOTOPAA: 4) IPOXOAUT Ueped ZaH-
HYI0 TOUKY A M mapanrneabHa JaHHON npaMo#t m; §) npoxogzurt
qyepes AAHHYH NPpAMYIO @ W NapaJIjIeibHA JaHHOM npaMo#l m;
B) IPOXOANT Yeped JAHHYI0O TOUKY A ¢ mnapajjesbHa ZAHHBIM
NpAMEIM @ B M. :

3.021. Jank TPH NONAPHO CKPEIHBAIOIINeC NpAMElE a, b | ¢.
Bceerga Iu CYIDECTBYET IIOCKOCTh: a) NapajlleJbHad KaX a0l ns
STHUX NPAMEIX; 0) mepecekaroman Kaxayo us Hux? Oreer 060-
CHYliTe H BLINTOJTHNTE COOTBETCTBYIONIHI PHCYHOK.

3.022. llan ky6 ABCDA,B,C,D,. Ilyers P, P,, P;, P,, Py, Py,
P,, Py — cepeaunsl pébep cooTBeTcTBeHHO AB, BB,, BA,, A|A,
CD, CC,, C,D,, DD,. KakoBo B3aMHO€E IIOJI0XKEeHHE TAKUX IIPHA-
MBIX M IUIOCKOCTEH, Kak: a) P3Py u P\ P,Pg; 6) PPy u P\ P,Pg;
B) PP, u P \P,Py; t) PPy, m AB,D; p)AC u P3P,P;; e)BD m
P,P,P.?

3.023. ¥ Tax napannenenunen ABCDA,B,C,D,, P u @ — BHyT-
peHHHe TOUKH rpaHeit coorBercTBeHHOo ABCD m A B,C.\D,.

IlocTpoiiTe cedeHHe DapaJulejenunela IJIOCKOCTBIO, IPOXOAA-
meit uepes TouKn P u @ n napannensHoit npamoii CC,.

3.024. ¥ Yepes sepmuny P npaBuiabHOro rerpasapa PMBH ¢
peGpoM, paBHEIM B, mpoBeanuTe cedeHHe, IapajjiencHoe peGpy
MB, CKONBKO TAKHX CeUeHHH TeTpasapa MoxHO npoBecTu? Ka-
KHe (PUrypel NPH 3TOM MOJy4YaloTca B cedeHnax? Haiinure nuo-
IOagb CeMeHNA, IPOXoAfaInero yepes cepeauny K pebpa BH.

3.025. ¥ B npasunsnoii yeTripéxyronsnoit nupamune PABCD ¢
BepmmHOiL P Bee pébpa paBHH 4. IlocTpoiiTe ceuenmne aToit nupa-
MHAEI, NPOXOJflilee uepes HeaTp O e€ OCHOBAHUA NApPALIEJBLHO
pebpy BC u Mezuane PK rpanm BCP. Yeranosure opMy noay-
YeHHOro CeUYeHUA; HAUANTE €ro NePHMETP U IJIOUAAE.
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3.026. ¥ Tan npaBuabHLINA TeTpaszp PABC ¢ pebpom 6. Uepea
nenrp O ocHOBamua ABC Terpasipa NpoEefieHa INIOCKOCTE W,
napaanenbHad BC u nepecekawinaa pebpo AP B HEKOTOpPoO#A Toq-
ke K. IlocTpoiiTe ceueHHe TeTpasApa IMJAOCKOCTBIO (L. ¥ KAMHUTE
TPAaHHIE]I H3MEHEeHH A NePHMeTpa M ILJICLIAAH 9TOTO CeYeHHU A IpH
BCEBO3MOKHBIX MONOMKeHNAX ToukH K Ha pebpe AP,

3.027. Nan xy6 ABCDA,B,C,D,; rouku P 1 Q — cepeAMHEI Pé-
6ep AB u BC coorBercTBeHHO. IlocTpoiiTe cedernne Kyfa nmocko-

CTBIO, IPOXOAAIILeit Yepes Touky P 1 Q napainenbHo JUaroHanu
BD, xyba.

3.028. Nlan xky6 ABCDA,B,C,D,; Trouka P — cepeauHa pefpa
AA,. ITocTpoiiTe ceueHHe Kyba NJI0CKOCTELIO, IPOXOAALIEH Yepea
toukn P u D, napamrensHo auaroHanu AC rpanu ABCD kyGa.
Haitaure nepumeTp ceueHusn, ecan pebpo xkyba paBao 10.

3agaun K § 3—10. MepneHaAnKYASPHOCTL NPAMOMK
" NNOCKOCTU.
MepneHovkynap U HAKJIOHHaA K NJIOCKOCTH

3.029. (Vemuo.) HoxaskuTe, YTO OTPEROK, COEAUHAIOLIMN LEeHT-
PHl ABYX NIPOTHBOTIONGKHEIX rpaHeill Kyba, HepneHAUKYIApeH
ATHM TPaHAM.

3.030. (Yemuo.) Yepes nentp O OKPYRHOCTH, OIIHCAHHON OKO-
o TpeyronsHuKa ABC, nporeseHa npaMas IepPIeHAHKYASIPHO
IUIOCKOCTH 3TOTO TPeYTroAbHHKA. JIOKaMKHUTe, UTC KaMIada TOIKA
aTol NIpAMOit pABHOYAAJIEHA OT BEPIIMH TPeyroJlbHHKA.

3.031. Yepes Toyry M npamoii ¢ npoBoaATCA IpAMBIe, IEPIIEH-
AURYNAPHBIe npamMoit a¢. oraxkure, 4To Bce OHH JIeXKaT B OAHOMN
IJIOCKOCTH.

3.032. (Vemno) Ha rouxr M BHe NAOCKOCTH O IPOBEOEHEI K
Hell TpH paBHBIe HAKJOHHEIe M A, M B u MC. Joxkaxure, uTo OC-
HoBaHue H mnepneHIMKyaApa, ONYLIEHHOro M3 TOYKH M Ha
IOCKOCTE (L, ABJAETCA LEeHTPOM OKPYMHOCTH, ONMUCAHHON OKO-
a0 TpeyroasHnka ABC.

3.033. PaccTossHue OT TOYKH M [0 DJOCKOCTH TPABHIBHOTO
ITeCTHYTOJLHNKA CO ¢TOpOHOi 8 paBHo 8. HaliguTe paccroaHns
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OT TOUKHY M J0 CTOPOH IECTHYTONBHUAKA, €CJIN OHA paBHOYAAe-
HAa OT KayKJoi U3 HUX.

3.034. Toura P yaaneHa OT KaXXA0H CTOPOHB NPABUIBHOTO TPe-
yroabHUKA Ha 30 cM. HaiiaguTte paceroanne or Touku P go nnoc-
KOCTH TpeyrodbHHKA, €CJH ILIOINAaAh BOHCAHHOTO B 3TOT Tpe-

YTOJBHUK Kpyra pasHa 576n cM2.
3.035. Touka M yjmameHa OT IJIOCKOCTH NPAMOYrOJALHOTO Tpe-

YTOJNBHNKA HA PACCTOAHHe, paBHoe 5./3, H paBHOyAajieHa OT
Kax40# ero cropoHs!l. Haliaure paccrosnue ot Touku M 1o Kam-
Joit U3 CTOPOH 3TOT0 TPEeYTOJbLHUKA, €CJIH €10 THIOTEeHY34 U OTUH
3 KATETOB PABHHI COOTBEeTCTBeHHO 25 11 15.

3.036. Touka O — ueHTPOM IPABUIBHOTO TpeyrolbHHKAa ABC;
OP — npaMad, nepneHAHKyIRPHAA IocKocra ABC; M — npo-
n3BOJIbHAA Touka mpamoii OP (M = O). JokaKuTe, 9TO: a) pac-
CTORHHAA OT ToukM M a0 BepmmuH TpeyroapHuxa ABC pas-
HEI; 6) PACCTOAHKMS OT TOUKU M 10 CTOPOH TpeyrolbHHKa ABC
paBHLI; B) L MAO = A/ MBO = /A MCO; 1) £ AMO = 2/ BMO =
=/ CMO.

3.037. © Ilpamasa AK nepneHgHKyJSpHa K ILIOCKOCTH KBaapa-
Ta ABCD. Jokakurte, 4ro: a)npamaga KD nepneHAHKYJIRPHA
npamoit CD; 0)npsamaa BC nepneHAHkyAspua npamoil BK;
B) npaMada KC nepneHauKynapHa npaMoil BD.

3.038. © U3 Touxu M nposenéH nepneHAMKyaAp MB k naoc-
KOCTH IIPAMOYroJIbHHUKA ABCD. Hoka)kuTe, YTO TPEYTOJABHUKH
AMD u CMD — npaMoyronpHuie. IlepneHAMKYTAPHE JX IpA-
MEle MD n AC?

3.039. © MIpsaMaa AK mepneHAMKYJIApHA ILIOCKOCTH Napajie-
aorpamma ABCD. Oxkasanoch, uTo npaMaa KD nepneHauKy-
aAapua npamoi CD. Hokasxxure, 4To 4eTHPEXYTONBEHUK ABCD —
OPpAMOYTOJBEHUK.

3.040. IIpamaa AK neprneEAUKYIAPHA MIOCKOCTU TIADAJLIENO-
rpamma ABCD. Orasanocs, uro npamMas KC mepneHgHKyJIApHA
npsamoit BD. Hokaskure, 4To 4eThpéXyroiabHuxk A BCD — pom06.

3.041. © Isa mpaMoyroabHmx tpeyronbuuxka ACB m ACM c
IPAMBIM YIJIOM B Bepmune C ameioT obunii karer AC. IIpaMuie
AC n BM cxpemupaiorca. Jokaxxure, uro: a) CM — mpoexnusa
HarJoHHo# BC Ha ninockocte AMC; 6) CB — npoeKLna HAKJICH-
Ho#t MC Ha naocrocTs ABC.
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3.042. [Ipamaa BM uepuedANKYyAAPHA ILJAOCKOCTH TPEYroJbs
HuKa AMC, a npamMaa BK nepneuauryaspHa npamoit AC, rae
Touka K — cepeauna orpeska AC. JIoKasKHUTe, YTO TPEYroAbLHNAK
AMC — paBHOGeAPEHHRIH, I YKAYKHUTE €r0 PABHBIE YIJIHL,

3.043. [Ipamaa BM nepneHAMKYJApPHA IJOCKOCTH TPeyrob-
HuUKa AMC, a npamasa BC nepneHguKkynapHa npamoii AC. Hoka-
JUTE, YTO TPEYTONBHUK AMC — NpAMOYIroNBbHEIA, N YKAXKHATE
€r0 IPpAMOH VroJ.

3.044. I[Tpsamas OB nepneHANKYJIAPHA ILTOCKOCTH OKPYXHOCTH
¢ oeaTpoM O. IIpaMad a kacaeTcs 3Tolt OKPYXKHOCTH B TouKe K.
Horaxure, uro npamMad BK nepneHANKyNApHa npamoii a.

3.045. PasHble TPeyroasHUKH HMeroT 00mryio cropony. Kakywo
dburypy 3anOIHAIOT BLHICOTH BCeX TAKHUX TPEYIOJbHHKOB, OIY-
llleHHEIE HA 9TY CTOPOHY?

3.046. Opa paBHoGegpeHubIx Tpeyronsuuka PMK (PM = PK) u
PHT (PH = PT) umeror obmyio Meauany PO. Hoxaxure, 4To
npaMaa PO nepnenankyaapHa miockocTs MHK,

3.047. © Touka O — mneHTPp CHMMETPMH MapajLIeIorpaMMma
ABCD, M — TouKA BHe ILIOCKQCTH 3TOrC IapaieJOrPaAMMA.
IIpu srom MA = MC, MB = MD. Horkamxure, uto MO 1L (ABC).

3.048. I[Ipamaa ¢ nepeceRaeT ILIOCKOCTE ¢ B Touke M ¥ He nep-
MeHINKYJAApHE 3Tol naockoeTn. JlokamnuTe, YTO B IJIOCKOCTH O
yepes ToUKy M npoxoaur npaMas, neplneHIHKYIApHAA TpAMOH
@, 1 IPHTOM TOJBKO OOHA.

3.049. K niocKocTH MPaBUABHOrO WeCTHYroiabHUKa ABCDEF
npoeeiéE nepneHAMKyaap CM. JlokasknTe nNepneBguKYJIAD-
HOCTDL NpAMEIX: a) MAn AF; 6) ME u EF.

3.050. K mnockocTM nNpAMOYroJBHOrO TpeyroabHuka ABC
(£ C= 90°) npoBeaén nepneaaurynap BP. Ha raknouueix PA
H PC oTMevyeHB COOTHETCTBEHHO TaKHe TOuKH E u K, 4uTo oTpe-
3ok EK napaanenern npamoi AC (puc. 24).
Bepuo nu, uro tpeyronsink BKE — npa-
MOYTOJIBHBIN?

A Pewenve. Umeem BP L (ABC) = BP | AC.

KpoMme Toro, AC L BC (£ ACB = 90°). Cne-

AOBATEJILHO, [0 NPHAHAKY ITepNeHANRYNAD-

B ¢ HOCTH mpamoilt u naockoctu AC L (BCP).
Puc. 24 Toraa AC 1| BK. A tak xax KE || AC u

P
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AC 1 BK, o KE 1 BK. 970 osHadaeT, uto £ BKE = 90°, 1. e.
A BKE — npaAMOYTOAbHBIA.

3.051. B Tpeyroneauke ABC yroa C npamoii. Ilpamaa AM
NepneHANKyNApHa niaockocTH ABC. IokamxuTte, 4TO OTPEsOK
BC nepnenaukynapen niaockoctd ACM. Byaer au orpesok BC
NepHeHANKYJIAPEeH HJocKocTH ACM, ecam: a) £ €C = 90°%
6) AM 4 (ABC)?

3.052. ¥ Yepes Touky M BricoTnl AH paBHoGeapeHHOTO Tpe-
yroasHEKa ABC (AB = AC) IpoBeAEH K €ro IIJIOCKOCTH NeplleH-
auxynap MP. Noxasxure, uro BC L LH, rae L — mobada Touka
npaMo# AP.

3.053. B xky6e ABCDA B,C,D, Touxn E, F u M — cepenunnl
pébep cooTreTcTBEHHO A, B,, B|C, u BB,. [lokamure, YTO Npd-
Mad B, D nepneHAukyaAapHa naockocT EFM.

3.054. B npasuariom Terpasgape PABC onycTuTe mepneH uKy-
nAapsl Ha naocKkoceTh PBC na Touek: a) H — cepengnnel pebpa AP;
0) M — cepeannrul pebpa AB; B) K — cepeguHml mMeguaHwl PT
rpan ABP; r} I, — cepegnusl PM.

3.055. © Touka O — uenTp ocHopauna ABC OIpaBUIBLHOTO TET-
pasgpa PACB, rouka K — cepeanna pebpa AP, [loctpoiire ceve-
HU€ TETPadApa NJOCKOCThI), NMpoxoAsdineii: a)duyepeaz Tourky O
nepneHmuKyJIAPHO NpAMoil AC; 6) yepes Touky O nepneHIuKy-
JapHo npamoil BP; B)ueped Tourky K neprneHIUKYJIAPHO
npamoii AP; r) uepez Toury K nepneHzuxyaapHo npamoit BC;
1) depes Touky K nmepneHAUKYJAApPHO npamoii OP,

3.056. § Orpesox BM mepneHAHKYIAAPEH MJIOCKOCTA TPEYTOab-
Huka ABC. [JorkaxuTe, uTo: a) BHICOTHI TPEYTOJBHHUKOB AMC n
ABC pepecekawTca B Touke Ha npamoit AC: 0) yrnm1 ACEB nu
ACM nubo o6a — ocTprie, anbo oba -— npAMeie, 6o oba — TY-
neie.

3.057. Otpesok MB nepneHAUKYIAPEH IJOCKOCTH YeThHIPEX-
yronsauka ABCD. Ha npamoit AD pzata Takas Touka K, yro
MK 1 AD. Haiiante MK, ecin: a) ABCD — npaMoOyronbHHK;
6} ABCD — pom6 co ¢TOpoHOM @ ¥ OCTPRIM YII0oM o B) ABCD —
poMG co cTopoHo# @ ¥ Tynwsim yriaom ¢ 1Y ABCD — pasHoGen-
penHada Tpanenua (BC | AD), y koTopoit AD =a, BC = b (a > b).
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3.058. Ha Bricote AE TpeyroabHuka ABC BasaTa gwbas TOYKa
M, u3 KoTopoit BoccTaBNeH NepHeHAUKYAAP MN K DJIOCKOCTH
3TOTO TPeyroJeHrukKa. Joraxure, gro zaa jawoboi Toukn P npa-
Mot M N umeer mecto: AP L BC.

3.059. ® ABCD — pom6. Touxka C — cepeauHa oTpesxa AK;
KF 1 (ABC). Kakne us npaMsix BC, BD, CD nepuneHAUKYAAPHBL
AF?

3.060. IlpaMoyroabHrii TpeyroneEnk MNL (Z MLN = 90°)
BIIHCAH B OKPYXHOCTH., OTpesok N nepmeHAMKYAApPEH IAOC-
kocTu MNL. Hokaxure, uto £ MLQ = 90°.

3.061. B npasunsHOM Terpasape ABCD roura K — cepeaunna
AC, Toura F — cepeanna BD. Hoxkaxure, aro: a) AC L (BDK);
6) AC L BD; B) otpesork KF — o6mqnil nepnesUKYAAP IPAMBIX
ACnu BD.

3.062. [laun ky6 ABCDA B ,C,D,. JokaXure, 4To:
a)BD 1 (AAC);6)BD 1 AC,; B) DA, L AC,; ) AC, L(A,BD).

3.063. 0 — Touka mepeceuenus AHaroHajdeit pomGa ABCD.
Pomb nepernyium no guaronaan AC tak, UTO ToUKa B oKaszajaach
BHEe njaockocTH ADC. [Toxkakute, YTO: a) mpoeKuneil HaKJIOH-
Holl BO Ha maockoets ADC cay:xur npaMaa DO; 6) nepuenan-
KyJIap, OOYIIEHHER U3 Toukn D Ha naockoeTs ABC, nepeceuér
npamy:o BO.

3.064. OcroBanue AD Tpanenmuun ABCD aBnserca ZHaMETPOM
OUUCAHHOM’ OKOJIO TPATIeUH OKPYKHOCTH. O — TOUKa IIepeceye-
HASA AwnaroHajeil aroil Tpamennu. Ilpamaa OM nepineHEAHKY-
JaapHa npaMeiM OA u BC. Joraxmure, uto npamaa M nepnen-
ANKYAAPHA npamoii CD.

3.065. © [Ipamasa BM nepneHIUKYJAAPHA IJIOCKOCTH TPEYTOJIb-
Huka AMC, a npasmas BK nepnesauxyiasapHa OIpaMmoit AC.
Toura C nexuT Ha orpeare AK. oraxure, 94TO TPeYrOJIbLHHUK
AMC — TynoyronbHbiil, ¥ YKa)KHATe ero Tynoii yroJ.

3.066. 20 — Touka IepecedeHHA MOUATOHAJNEH KBaapaTa
ABCD. PO — nepneHauKynap K miockoctun ABC; Touka M —
cepeauHa cTopoHsl BC. lTokaxure, uTo: a) npaMaa PM aenser-
cd npoeri et HarJoHHOH OM Ha miockocTs PBC; 6) nepnenau-
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KYJAp, ONyIeHHuH N3 Toukr O Ha niockocTs ABP, nepeceyér
Meauany PP, rpeyroabnuka ABP.

3.067. © B TpeyronbHUK ABC BOHUcaHa OKPYIKHOCTB C HEHTPOM
0, racawomasgdcs ero cropos BC, AC u AB ¢ooTBeTCTBeHHO B TOY-
kax A,, B, n C,. Ilpamaa MO nepneHAMKYyIApHA IJIOCKOCTH

tpeyronbHuka ABC. lokakute, 4To: a) npamada MC, nepnen-
IUMKyndapHa AB; 6) npamaa OB, — npoeKnus HaKJOHHON MB,
Ha miaockocTe ABC; B)npamaa MC, — NpoeKUINA HAKJOHHON
OC, Ha mIockocTs ABM; r) nnuna Bbicothl OH TpeyroJbHUKA
MOB, paBHa paccTOAHHIO OT TOYKH O Zo niockoecTe MAC.

3.068. Ma HeKOTOpPOH TOYKM NPOBeAEHBl K AAHHOM IJIOCKOCTH
MeplIeHAUKYAAD ¥ HAKJIOHHAA, YTOJ MeXIY KOTOPEIMHE PAaBeH ¢.
HaitauTe: a) HAKJOHHYIO H €€ NPOeKIIHI0 HAa JaHHYIO IIIOCKOCTE,
ecJaHn JJINHA NephoeHANKynapa h; §) nepoeHINKYAApP H HAKJIOH-
HYI0, €CJIN AJMHA IPOeKINH HAKJOHHOH paBHA b; B) meprnenau-
KYJAP M NPpOeKIINI0 HAKJIOHHOH, eCJIH HAKJIOHHAA PABHA 4.

3.069. Yepez BepIIuHY OPAMOTO YIJia PABHOOEAPEHHOTO NIPAMO-
YronesHOTO TpeyroasHnka A BC nposegeHa npamasa CM, nepnen-
AUKYIApHAA ero muockocetH. Hafita paccToasaue ot Touku M go

npamoit AB,ecim AC=4cmM,CM =2 ﬁ CM.

Pewexwne. Ilyere Touka K — cepesnHa THIIOTeHY3Bl AB Tpe-
yroasenka ABC (puc. 25). Tak kak AC=CB, o CK 1L AB, nno
TeOpeMe O TPEX MepIeHAUKYIApax oTpe3ok MK nepneHguKyna-
peH AB. OTo o3HauaerT, 4To AMHHa oTpeaka MK — mcKoMoe pac-
CcTOAHHE OT TOUKM M 10 npamMoit AB.

Hanee, Tak kak MC | (ABC), ro MC | CK (o onpeaesieHHIO
OpPAMOIl, NepHeHANKYNAPHO# maockoctn). [losromy A MCK —
NpAMOYTOJbHBINA, sHauur, MK2=MC? + CK?2,

Tarx kaxk A ABC — papnoGeapeHn- M
HBIH npaMoyroaeHefl (£ C = 90°) u 1
CK — ero Memuana, to ACBK —
PaBHOOGEAPEHHBIA  NPAMOYrOJLHBIH

(£ K = 90°). Toraa CK? = %302 - 8.

Vunurtweeas, uro MK2 = MC? + CK2,
nonayuaeM MK = 6.

OteeT: MK = 6 cM.
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3.070, © PaccTossnme oT TOUKN M A0 KaxA0H M3 BEPIIKH Ipa-
BHJILHOTO TpeyroasHuka ABC (AB = 6) paBHo 4. HailiauTe pac-
CTOAHME OT TOUKHK M a) no nnocKocTH TpeyroabHuka A BC; 6) no
Kaaoit ero cTOpOHEI.

3.071. Cropona AB, paBHasn 8, NPaBUJABHOTO TPeyroJbHUKa
ABC jpeyT B IJIOCKOCTH (., & JAHHB IPOeRIHN ABYX APYTHX erQ

CTOPOH Ha 3TY ILIOCKOCTb paBHHI 2.4/7 . HaiianTe: a) ANMHHY npo-

exkuuu Meauansl CK aaHHOrO TpPeyroJbHHKA HA ILIOCKOCTH O
6) paceroanue oT ToUKH C A0 IJIOCKOCTH ¢,

3.072. IlnockocTh o cofep:kUT KaTeT AC paBHOGeApEeHHOrO NIPA-
MOYTOJBHOTO TpeyronbHuka ABC (£ C = 90°) 1 He mepneHANKY-
aapHa Ratery BC. HailauTe AAUHY NpOEKIIMU 'MIIOTEHY3H AB
Ha ILAOCKOCTDb (1, €CJIM M3BeCTHO, YTO AJUHa KaTera BC paBHa b,
a paccTOAHHE OT BEPIUMHBI B 10 NIIOCKOCTH O PABHO &.

3.073. © Toura K — cepeanHa rBIoTeHy3sl AB npaMoyroJabHo-
ro TpeyroasHuxka ABC, Orpesox KM nepneHIUKYJAApPeH ILJIOC-
KOCTH 3TOro TpeyroasHuka. IIpopeanre uepes Touky M Imep-
MNeHAMKYAAPH K npaMbiM AC 1 BC n HailiauTe UX AJMHUHEI, €CIH
AC=8,BC=6,KM=05.

3.074. X Bokopass CTOPOHA pPABHOOGEAPEHHOTO TPEYTrOJALHHKA
paBHA 10 ¢cM, a ocHOBanue 12 cm. Touka M yaasjeHa OT KaMao#
ero cropoHs! Ha 15 cm. Haiinure: a) paccroanue oT Toukn M 10
[JIOCKOCTH TPEyroabHuKa; 0) momanb Kpyra, BIOMCAHHOTO B
TPeyroJIbHUK.

3.075. Touka M oauHaAKOBO yZajieHa OT BCeX CTOPOH Tpe-
yroabHHKa ABC, v koroporo AB = 18¢m, BC = 15¢em, AC =
= 14 cm. Paccrosune or ToukH M 0 MJIOCKOCTH TPeyTOAbLHHKA
paBHO 3 cMm. Halinnte paccToSHUA OT TOYKH M A0 CTOPOH Tpe-
YroJbHHKA.

3.076. ¥ Inarounanu pomGa pasHsl 30 cm 1 40 ¢M 1 mepeceKaloT-
ca B Touke H, Jauua nepnenauryaapa HM k miockoctu poMba
paBHa 5 cm. HalizuTe paccTodHNe OT TOUYKM M IO KasKIOH CTOPO-
HBI poMmba.

3.077. U3 Bepminu napainenorpamma ABCD, ero menTpa O u
neaTpouaa M TpeyroasEnka BCD onyuieHsl NepneHIUKyAapLl
AA,, BB,, CC,, DD,, OO, » MM, Ha naockocTs o. IIpuuém
AA, =34 cMm, CC, = 10 cm, BB, = 30 cm. Halignte ANUHEL OTPE3"
Kos: a}00,;6) DD,; B) MM ,.
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3.078. (Yemrno.) Okojo OKPYXKHOCTH pagmyca 8 AM ONHCaH
pom6 co croponoit a. Touxa M, HaxoAAmEAsACS HAa PACCTOAHUM
15 am ot naockocT pomOa, paBHOYAANeHA OT ero ctopoH. Haii-
JUTe paccToAHME OT Toukn M po cropor pomba. Byger an uame-
HATbLCA 3TO PACCTOSIHUE ¢ U3MEHEKHEeM JJINHEL CTOPOHEL @7

3.079. K naockocTH poMba ABCD npoBeAéH NepneHAHMKYNAD
CH anunoit 9 cm. Haligure paccroaans or Touxkn H 10 IpAMEIX,
Ha KOTOPHIX JeXKAT CTOPOHBI poMba, ecnu £ BAD = 60°, a cTopo-
Ha pomba — 6 cM.

3.080. B npasunstom Terpaagpe PABC ¢ pefpoM, pasHuM 2,
Touxa O — neHTp ocHOBaRHA ABC. Halinure paccToasne OT TO4-
xkn O 10 MIockocTH rpaan PBC,

3.081. ¥ Touka P paBHOYZaNeHa OT BCeX CTOPOH NMPAMOYTOJb-
HOM TpaneltuMu ¢ ocTpbIM yriaomM B 60° u Goabmreit GoKoOBOH cTOPO-

HOH, paBHOI 8J§ . HaiiguTre paccTOAHHA OT TOYKH P J0 cTOPOH
Tpaneuun, ecJH W3IBECTHO, YTO PaAcCTOAHHE OT 9TOH TOYKH J0
TIIOCKOCTH TPaned paBHo 8.

3.082. PABC — nmpaBUABHLIHA TeTpasAp ¢ ocHoBanuem A BC; Tou-
Ka A, — cepeauna pebpa AP; rouka B, — cepeauna pefpa BP;
Touka C; — cepeguna peSpa CP. a) IlocTpoiiTe ceueHne TeTpasgpa
mrockoeThio CBA, . 6) Hokasxkure, utro AP 1L (BCA,). B) Halizure
wIomans TpeyronsHuKa BCA |, ecnu peGpo reTpasapa papHo 2.

3apga4u k § 11. Yron mexay npamMoii
W NJIOCKOCTbIO

3.083. (Yemno.) IToa xaxuM yriIoM K IIIOCKOCTH O CIEAYET IIPO-
BeCTH OTpe30oK AB, uTobul oH OIS BABOe Goablne CBOS mpoek-
1ItMM HA 3TY IJIOCKOCTD?

3.084, (Ycmnuo.) Tunorenysa AB paBHOOEAPEHHOrO NIPAMO-
YTrOJABHOIo TpeyroibHuira ABC nekuT B iockocTu . MoskeT an
xarer AC 3TOro TpeyrolbHHUKA OGPA3OBLIBATE ¢ NJIOCKOCTBLIO O °
yroa B 60°7 Haligure HaubGosnpiee 3HaYeHHE, KOTOPOE MOMCET
TMIPAHUMATD YT'OJ MeXAY KaTeToM AC H 3T0H NJI0CKOCTRIO.

3.085. Katet AC paBHOGeIPeHHOr0 NPAMOYTOJALHOIO TPEYTOAb-
HUKa ABC ne)XUT B ILIOCKOCTH ¢, a KaTeT BC obpasyeT ¢ 2Toit
ILJIOCKOCTRIO yroa B 45°. JIokakuTe, UTO P’MNOTEHY3a 9TOTO Tpe-
YTOJbEUEKA 06pasyeT ¢ MJIOCKOCTRIO ¢ Yo B 30°.
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3.086. Haxnornnaa AB obpasyer ¢ MIOCKOCTBIO ¢ yron B 45°,
B 3T0i1 nuiockocTH Yepes OCHOBaHMe A HAKJIOHHOMH Mo yriaoM 4.5°
K eé ImpoeKIMH npoBeaeHa nmpaMada AC. Hafigute yronm Mexay
npamoi AC u HarkAOHHON A B.

3.087. T lIpamMoyroasanx ABCD ¥ MpAMOYToJABHEIN TPEYTOJE-
HUK DCP je)xaT B pasHBIX INIOCKOCTAX ., Bepmaga P mpoekTUPY-
eTcA B TOYRY B; BP=4cMm, AB= 4./2 cm, AD = 4 cM. Haiiaure
YTOJ MeX Ay NpaMeIiMH: a) DPu AB; 0) PCu AD.

3.088. @ ABCD — napaanenorpamm. Hafiaure yron mexay
npamMoit A B ¥ MI0CKOCTRIO &, ecau npamada CD obpasyer ¢ mwroc-
KOCTBIO QL YTOJ .

3.089. ABCDA , B,C,D, — xy6, HaiiguTe yron Mexay ILIOCKO-
¢Tei0 A, CC, ¥ IpaAMOii a, ecam npaMas @ 06pa3yeT ¢ MIOCKOCTHIO
ACB, yron 45°,

3.090. IIpamaa AM mepneHANKYJIASIPHA MAOCKOCTH o. HalignTe
yroJa Me:xAy npaMoil KP N IJOCKOCTEID ¢, €CAH YroJ MeXxay
npaMeiMu AM u KP pasen 60°.

3.091. Yron ABC pasen 100°. Haiigure yron Mexay IIpaMoi
AB u nnockoctsio BMK, ecin npamasa BC nepnenamryaapHa
3TO NAOCKOCTH.

3.092. © OM — HakJOHHAd Ha NJAOCKOCTS 0. Touka O nNexnT B
o, a paccroauue oT M go o paBHo p{M; a). [lokaxkure, UTO CHHYC

yria MeXXIy HaKJOHHON OM u mI0CKOCTHIO O PaBeH % .

3.093. @ IIpamaa AB mnepeceKaeT IJIOCKOCTL ¢ B To9ke O U 06-
pasyer ¢ Heit yron 3 OB = b; OA = a. HaliauTe paccTosHuA oT
TOUeK A 1 B 10 INOGCKOCTH L.

3.094. © IIpamaa MC mnepneRIuKYIApPHA K IIOCKOCTH Tpe-

yroasauka ABC; BC = MC = 3; AC = /3 . HaiiauTe yrusi, Koto-
phie 00pasyoT npaMble BM 1 AM ¢ INOCKOCTBIO TPEYTOJBHUKA.

3.095. Kater AC paBr0o0epeHHOTO NPAMOYTOILHOTO TPEYTOJIb-
HHKa ABC jge)XuT B IJIOCKOCTH O, PUIIOTéHYy3a AB paeHa 4,
a BepimuHa B yiajleHa OT NJOCKOCTH oL Ha paccTosaue 2. Onpene-
JATE BeJUMYMHY Yria MexxAy MJIOCKOCTbIO O M NPAMON: a) AB;
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6) BC; B) npamoii, conep:xameiit meguany CC,; r)npamoii, co-
Aepamied meauaHy BB;; n)npaMmoil, cogep:kamieidl MeguaHy
AA,.

3.096. T O — Toura mepecevenus AHaroHajneil pomba ABCD.
CropoHa pomGa papHa 8, £ ABC = 120°, [JnuHa NepneHAUKYIA-
pa OK x mnockoct ABC pasHa 6. Touka O yzaneHa OT JIOCKOC*
A ABK na 3. HaiiguTe BesMuMHy yrja, Koropsiili o(pasyer
¢ miaockocTeo ABK npamasn: a) OK; 6) AO;B) BD;r)KC; n) KD;
e)CD.

3.097. X IIpamas DM nepneHANKYJAAPHA NIOCKOCTH KBajpa-
Ta ABCD. O — Touka nepecedeHNd JHArOHANEH KBAApaTa; TOY-
Ka K — cepeamna cropoHs CD. 3amoaHuTe TaGinmy, ecan
DM =AD.

N2 Mpeman HUamepreMmwi

" NMAOCKOCTL nAocKnii Yron BenwmHa yrna

)

MCuABC

MBuARBC

MAunABC

MOuABC

ACu MDC

ADnMDC

ABun MDC

OK u MDC

| | =3 | | v b | G| N

oM u MDC

ey
o

ACnOAM

11 AOuADM

3.098. © lIpamasa BK nepneHANKYAAPHA IIJIOCKOCTH PABHOCTO-
poHHero Tpeyroabuuka ABC. BK = AB; touka M — cepefuHa
AC. BanoasauTte Tabauny.
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MpAman
W MNOCKOCTL

Hamepaemuiil
NAOCKKIA yron

BenuuwHa yrna

KA n ABC

KM u ABC

CAun MBK

BA un BMK

ACun KBA

BM n KBA

AK n BKM

BKu ACK

L<= 2 I+ T I I = T 4 I - N - I -

BM n ACK

fay
<

AK n BCK

3.099. X0 — Touka nepecedyeHMs MeAMAH MpPaBUJILHOTO Tpe-
yroneHuka ABC, MO — pepneHANKYAApP K INIOCKOCTH ABC;
MA = AB = a; Touka K — cepenuna cropoHsl BC; P — TouKa me-
peceuyceHHa MeAuaH TpeyroiasHuka M BC. 3aroglHuTe TaGaHILy.

3

Npaman
M NNOCKOCTh

Hamepsemoii
NNOCKWA yron

Benuuuba yrna

MCu ABC

MKuARBC

CBuAMK

CAuAMK

OCuAMK

CMuAMK

PBun AMK

APuMBC

W o] =3 ®| R ke | O DI

OMuMBC

[y
L=

AKuMBC
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Okxonvanue mabauybt

Npamas Wamepsiemolil
N M NNCCKOCTD nRocKwil yron Benwquna yrna
11 | MBu ACP
12 | BCun ACP

3.100. © B kyfe ABCDA,B,C,D, Touka M — cepegnna pe6pa
B,C,, rouka F — cepeauna peGpa D,C,, Toura K — cepeauna
pebpa DC, O — Touka nepecedenns AMaroHasei Kpagpara ABCD.
SamosnuTe TabAULY.

Mpamag » NNOCKOCTh

BenwynHa yrna

=]

AB, nABC

ACuAA B

MFuDD,C

MFn DD B

AMna ABC

ACu MKF

AKnMKF

AC, u BCC,

Ol ®| ||| &) W] N

C,Du ACC,

=]
=]

B, Du ACC,

)
ok

AA, ua AMF

fa—y
[

DD, n AMF

3aga4mn Kk § 12. NapannensHoe NPoekTUpoBaHue
v ero ceoncTea. OPTOroHansHOE NPOEKTUPOBAHUE

3.101. Kakaa Qurypa MosKeT CAyKUTH NapajebHOi IpoeKIn-
ell: a) npaMoi; 6) oTpeska; B) ayua; r) yraa; a) nnocxkoctu? Ber-
[IOJTHUTE PACYHKH.
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3.102, Jaue! Tpa ToukH. Kak oHM AOMKHEL GBITh DACTIONOMKEHEL
B [IPOCTPAHCTBE, YTOOBI X NMPOSKUMAMM OBINH: a) OHA TOUKA)
6) ABe TOYKH; B) TPH TOUKH, JIEKAIHE HA OAHON NpAMOiA; r) Tpu
TOYKH, He JIeKalllue Ha OgHOH npamMoii? BemoaHuTe pUCYHKH.

3.103. B kaKom ciay4yae: a) NPOEKUHA TOYKH COBIAAAeT C 3TOM
TOYKOi; 6) mpoeknuA NpAMOi coBnagaeT ¢ aTol npamoii?

3.104. Kakas ¢purypa MoOXKeT CAYKHNTH NMapajeabHON Npoek-
oHeil JBYX NPAMEIX, €CIH 3THU NPAMEIE: a) NapajaelbHEL, §) me-
PECeKAarTeH; B) CKpeIuBsaioTesa? BRIOJIHENTE PUCYHKH,

3.105. Kakas Qurypa mMoxeT CAYXKHTE DAPAJNEJBHON NPOeK-
mMeii: a) OKPYMHOCTH; §) TPeyroJBHHKA; B) IVIOCKOTO MHOTO-
VroJbHHKA; ') HEIVIOCKOTO MHOTOYrOJbHHKa? BrimonnwnTe pn-
CYHKH,

3.106. JokasxuTe, 4TO NapajienpHad TMPOEKIUA MHOTOYIoJb-
HHUKa, NJI0CKOCTh KOTOPOro NapaUIe/IbHa MJIOCKOCTH IPOEKHUH,
€CTh MHOTOYIOJBHHUK, PABHLIH AaHHOMY.

3.107. Crpemiupaommnecs TpAMBIE @ ¥ b OPOEKTHPYIOTCHA Ha
TIJIOCKOCTEh O, IIEpPeceKaroIyio 00e mpsAMEIe, IPDHYEM NpAMAA G
IPOeKTHPYETCA NapajiesbHO npaMoit b, a npaMasa b — napaJ-
JeJbHO npamoit a. Jokaxure, 4YTO NPOEKIINY JAHHEIX MPAMBIX
napajailenbHbl.

3.108. Touku A, B u C nexaT Ha MPAMOIl U IPOEKTUPYIOTCA HA
MIOCCKOCTh & B TOYKH A,, B, u C, coorrercrsenHo. Hajinure
AB,ecrmn AB=1T7,AC=38,aB,C, =5.

3.109. © Moxuo au napannenorpaMm ABCD Taxk neperHyrs no
auarosanau AC, 4Tobel npoexnueii TpeyroasEuka ABC sa nioc-
kocTe ADC 6811 TpeyronsHUK ADC? Bo3smoxr0 a1, yTo6EI TpE-
yroabHUK ADC 6BIN OPTOrOHANBHOH NpoeKIIUeil TpeyroabHHUKA
ABC?

3.110. Touku A u B neXaT 0o 0fHY CTOPOHY OT MJOCKOCTH «.
Touku A, m B, — NpoeKuMH TouYeK COOTBETCTBEHHO A U B Ha
TWIOCKOCTS o.; AB = A B, . IIpamMaa AB nepecekaeT IJIOCKOCTE &
B Touke K. Ha#ianre yron KMB, ecnu M — cepeauna BB,.

3.111. © Ua Touxn A, se:xanieil pHe MJIOCKOCTH ¢, TPOBEZEHE! K
Heft JBe BakJIOHHbIe AB n AC, ofpasyionie Mexcay cobol yroa
B, a ¢ INOCKOCTLIO & — yrod ¢. Halianre yron Memxay oproro-
HaJbHBIMH NPOSKIUAMY ZAHHBEIX HAKJOHHBIX HA MIIIOCKOCTD O.
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3.112. © [Ise Bepmiunbl A 1 B PasHOCTOPOHHETO TPEYTOJbRUKA
ABC nexar B NJIOCKOCTH o, a C He J€XHAT B 3TOH mnockKocTH,
CymecTByeT 11 HaNpaBAeHNe MPOEKTHPOBAHUA HA IIJIOCKOCTD O
(n ecaiu cyllecTByeT, TO KaKoe), IIPH KOTOPOM IIpoeKnneil Tpe-
yroasHuka ABC aBnserca TpeyronbHuK ABC;: a) paBHbIi ABC;
6) noxobustit ABC; B) paBHBI HEKOTOPOMY ZAHHOMY TDeyroJb-
HUKY; T)IIOAOOHEHIE HEKOTODOMY JHJAHHOMY TPEeYTrOJbHURY;
A) IMeoIUi JaHHYIO ILIOWads; €) umeromun yron AC,B, pas-
HbIlt yray ACB; #) IpAMOYTOJLHEIN TPeyroJbHHK, 3) IPABUJIb-
HBI}l TPeYrOJABHHK; H) KBAAPAT; K) Tpalenua; J) TPeyroabHHK,
UMeroUUil TepeceeHNeM MeAHaH ZAHHYIO Ha IUIOCKOCTH O TOY-
Ky M, He nexantyio Ha npamoit A B; M) TpeyroJsHUK, KMeOLIHi
nepecedenneM ONCCeKTpHC JAHHYIO Ha IIJIOCKOCTH & TOYKY L, He
Jexxamyy Ha npaMoii AB; H) TpeyroJsHHEK, HMelOIUi nepece-
YyeHHeM BbICOT JAHHYIO HA ILTOCKOCTH O TOUKY H, He Jexauyio
Ha npaAmoil AB?

3.113. £ OproromanpHoit mpoexknueit pomba ABCD na mioc-
KOCTb, [IPOXOIALLYIC Yepes BepIINHY A pomOa M mapaaeabHYIO
ero AnaroHanu BD, senserca kpaapatr AB,C,D, co cTopoHoii a.

Haitaure nepumeTp poMba, eclil ero anarodans AC pasHa m.

3.114. T OprororanbpHOil mpoexnuelt MIOCKOTO HeTHIPEXYIOIh-
Huka ABCD apnserca kpaapat A,B,C, D, co cropoHoii 4; A4, =
=3, BB, = 6, CC, = 9. Haiiaure anuny DD, Bua, nepuMeTp H
naomanek dyerripéxyroasHuka ABCD. Touku A, B, C u D nexar
IO OAHY CTOPOHY OT IIJICCKOCTH TPOEKTUPOBAHUA .,

3apgaum Kk rnase 3

3.115. [Jan npaBunsawlil Terpasap PABC, pe6po xorToporo pas-
HO 5. IlocTpoliTe ero ceueHre MAOCKOCTBIO, KOTOPAS MPOXOANT
uepes BepIIKHY P, neHTtpona M TpeyroasHuxa ABC u napan-
JNesbHa pedpy AB. Halinure niomane nogyd4eHHOTO CeNEeHUA.

3.116. [Jan npaBuabHEI TeTpasip PABC; Touka O — HeHTPONZ
rpaau ABC, Touka K — cepeanna orpeaka PO. ITocTpoiiTe ceue-
HHEe TeTPasZpa IVIOCKOCTHID, KOTOPAA NPOXOANT Ueped Touky K u
napasneibHa: a)rpaEn ABC; 6) rpanu PBC. Brruucjaure mjao-
wagy NOMYyUNBINKNXCA ceueHMit, ecan peGpo TeTpasapa paBHoO 8.
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3.117. YUro npexacraeaser cofo¥f MHOKeCTBO BCeX TOUeK Npo-
CTPAHCTEBA, PABHOYARJEHHBIX OT: a) IBYX JaHHKIX Tovyek A U B;
6) TPEX HeKOANMHEAPHBIX (He IPUHAANEIKALLMX OZHOMN MpAMOit)
Touek A, Bu C?

3.118. Toura M paBHOYAaJ€HA OT JBYX COCEJHUX BePIUINH KBaj-
paTta ABCD, HoraxHuTe eé paBHOYAANEHHOCTb OT ABYX APYTHX
BepIIHH 2TOr0o KBajpaTa. ByaeT nM 5TO BepHO, €CIIM BMeCTO
KBaZpaTa B3ATH: &) IPAMOYTOAbHHK; 6) poMG?

3.119. BayTpu auarosaneil cMeXHBEIX IrpaHeit Ky6a, Jdesxamiux
HA CKPeIMUBAIOIINXCA NPAMBIX, HaiauTe Takue TOUuKH K u H,
qro npamMas KH napannenrHa rpany Ky6a. B Kakux rpannnax
H3MeHsAeTcsa nunHa o0Tpedka KH B kyGe ¢ pebpom 1?7

3.120. [{Be NpaBUABHEIE INPAMHIN NMEIOT OJHO H TO )K€ OCHO-
BaHue, JokaxuTe, 9TO NX BEPUIMHE H LEHTP OCHOBAHUA IIPHHA-
ANewxAaT OTHO# mpaMoii.

3.121. JoraxuTe, 4TO CKpeIIMBaKIIueca pébpa NpaBHALHOTO
TeTpasApa NEpPIeHIAKYAAPHEL.

3.122. Mokaxure, uro auaronans AC, kyba ABCDA,B,C,D,
nepneHpuKyaapHa naockocte CB D, .

3.123. B npamoyroaeanke ABCD cropona AB = % s AD =

= 14. JIe paBHkie papHOGegpeHHEIe Tpanenuu APFD u BCKL
(AD || PF un BC || KL) umeroT o6miyio Touky Q; AP = 10, PF = 2.
Tpanenun JjexaT BHe IJIOCKOCTH HpamoyronbHuka. Haltamre
AMUHy obilero orpesxa MR JaHHEIX TpanenWi H IJIOMIaAL Tpe-
yroasHuka PFK, ecnu rouka O — cepeanna orpeskor AP u BL,

3.124. Ilycts B npamoyrodbHure ABCD cropoHa AB = 16,
AD= 3. Ira rpeyronsanka ABM u CDN (upuuém AM = BM =
= DN = CN = 10) umeror ofmyio Touxky (), me:Kamyo BHe IJI0C-
KOCTH OPAMOYToAbHNKA. HaliauTe ANNAY ofilero oTpeska KaH-
HEIX TPEYTOJBHMKOB M PAcCTOAHHE MeXAY MX BepminHamu M u
N, ecin O — TouKa nepecedeHNA MEANAH 3THX TPEYTOJALHHUKOR,

3.125. ¥ OcHoBanuem napasnenenuneaa ABCDA,B,C,D, cay-

KUT pomO. B Bepmirae B cXORATCA paBHHEE YIJIKI TPEX €ro rpa-
Heii, lokaxure, uro ACC|A| — NpAMOYTONIBHUK.
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3.126. lipamaa BM neprneHIHNKYJAPHA IJIOCKOCTH NOPAMO-
yroasHuka ABCD. Jloka)kuTe, 4TO NpAMas NepeceueHHA NJA0C-
Kocteil ADM u BCM nepuneraiuKyAspHa niockocta A BM u na-
panreneHa IJA0CKoCTH ABC.

3.127. § Yepes KaKAYI0 M3 ABYX CKPEIMUBAIOLINXCA AMATOHA-
Aeit GOKOBBIX TPaHeil NIPABHJIBHON TPEeYroJbHON NPHA3ME IPOBO-
OATCA ABA CeYeHNA TAK, YTO OHH NapajjefbHbl APYToll H3 3THX
Anaronanel. JlokaxuTe, 4TO 3TA ceueHNdA PABHEI.

3.128. PaBHble paBHOGeApeHHEe Tpaneuun ABCD u ABMK
¢ of0mmM OCHOBAHNeM AB JeXaT B PpPAasHBIX IJOCKOCTAX;
AC 1 AM. Joraxure: a) npamaa BD nepneHauKyJAApHA nOp#a-
moil BK; 6) npamas BD He mepneHAUKyJIsApHa npamoit BM;
B)npaMas BD ne nepnenpmkyinapHa Imiockoctn MCP, rae
TOuKA P — cepeAnHa npamMoil AD.

3.129. Yepes ueHTDHI rpaHeil IPaBHJILHOTO TETpadApPA MPOREXAe-
HBI [IPAMEIE, IIEPNeHANKYJIAPHBIE INIOCKOCTAM 9THX rpaHeii. Ka-
KOBO B38UMHOE TIOJIOMKEHUEe 3TUX MPAMBIX?

3.130. Pébpa ABu CP, AP u BC Terpasapa PABC r3auMHO nep-
nenauKyaapHel. Jokaxkure, uro peépa AC u BP Tak:ke B3aNMHO
NEPNEHAHK Y ADHEL.

3.131. ¥ B rerpasape PABC pefpo AB nepneHAuKYIAPHO pebpy
CP u peGpo AP nepnengukyaapuo pebpy BC. Hoxakure, arto
AB?+ CP2=AP?+ BC?,

3.132. 13 TouKHN A, He NPUHAAJEKAINEH IIJIOCKOCTH (., IIpOBeje-
Ha K 2TOH NNIOCKOCTH HaRJoHHAA AB. Uepes Toury B nposogarT-
CH B ILUIOCKOCTH (. BCEBOSMOXKHBIE IIPAMBIE, K KaKA0i U3 KOTO-
PHIX IIPOBOAMTCA IMEePNEeHIUKYAAD M3 Touku A. Onpenenute dhu-
rypy, o0pasoBaHHYIO OCHOBAHHUAMM 3THX IIepIeHAUKYJIAPOB.

3.133. B Terpasape PABC naockne yraelt APB, BPC u CPA
npamsie. JloxaxkuTe, YTO OPTOTOHANLHON NpOeKIHeil BepIIHHE
P Ha naockocTs ABC aBnaeTcsa TOUYKa NepecedeHUs BhICOT (op-
moyenmp) Tpeyronbaura A BC.

3.134. B npasuasrom terpasape PABC onycTHTe IeprHeHAARY-
JAAPBI HA NIOGCKOCTE rpaHH BCP u3 caedyiolmux ToueK: a) E —
cepeauHEl pebpa AB; 6) K — cepenunsl pedpa AP; B) H — cepe-
SWHB Meguansl PM rpanu A PC.
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3.135. Tourka E — cepeauna pebpa CC, ky6a ABCDA,B,C,D,.
IlocTpoiiTe m HafiguTe yron Mexay npaMeimMu A, B u B E, ecan
pebpo xyba a.

3.136. Yepea Bepminey A npamoyroasEuka ABCD nporeaena
npamMas AP, nepneHAUKYJIAPHAS NJIOCKOCTH NPAMOYTroJLHHKA,
HaeectHO, yT0 PD = 6 cM, BP = T cM, PC = 9 cm., Haligure pac-
CTOAHUE MEeXAY NPpAMEIMH: a) APu BC;6) APuCD; 8y BPuCD;
r)PDu BC,

3.137. lan ky6 ABCDA,B,C,D,. IlocTpoiiTe ero cedenue Iaoc-

KOCTBIO, KOTOpasA MPOXOAUT 4epe3 BePUIMHY A M NeprIeHIHuKY-
nApHa nopamoii: a) BD; 6) B,D,; B)CD; 1) C,D; n) AD,; e} B,D.

3.138. Touxa £ — cepenuna pebpa PC nupamuasl PABC, B oc-
HOBAHHH KOTOPO# J€KHT IPaBHJABHEIH TpeyroJdpHukK ABC, 6Go-
KoBoe pebpo PA mepneHAUKYIAAPHO IAOCKOCTH OCHOBEHUA H
AP =AB, OoyeruTe B3 ToukM E nepneHgUKY/IApE] Ha NIpAMEBIE:
a) BP; 6) BC; ) AB.

3.139. I[IyeTs E u F — cepeAVHBI COOTBETCTBeHHO pébep AD n
CD xyba ABCDA,B,C,D,. OnyctuTe nepOneHAHKYAAPLI H3 Bep-

IIMHBI A, Ha ¢aenylomue npamele: a) D, E; 6) D, F; 8) C,D; 1) BD.

3.140. Cropouna BC Tpeyroasauxa ABC (AB = 13, BC = 14,
AC =15) neHUT B OAOCKOCTH O PACCTOAHNE OT TOUKH A Ao
IIJIOCKOCTH « paBHO 6. Haligure paccTosHns oT Touek B, u C; g0

IIOCKOCTH o, Tie BB, m CC, — BEICOTEHI TpeyroneHuKa ABC.

3.141. ABCD — mnapannenorpaMm co cropoHamu AB = 6,
BC =14. Cropona AD 1e)XUT B NJAOCKOCTH [, paccToAHUEe OT
ToukH B 10 nnockoctu B pasuo 3, M — TouKa nepecedyeHus Ouc-
ceKkTpHc yrioB A B D napananenorpamma. Haiiazute paccToAERe
OT Touku M fo nnockocTu B.

3.142. B npasuapHOM TeTpasape PABC c pebpom 2 Toaka M —
cepennua peGpa PC. a) YUepea uenTpous rpaiun ABP nposeauTe
NpAMYIO, TepneHAMKYJIAPHYIO maockocTu ABM. 6) Halnure
IJIAHY OTPE3KAa 3TOH npsamMoit BHYTPHU TeTpasapa. B) Haiiaure oT-
HOILIEHMe, B KOTOPOM IJ0CKOCTh A BM aesnT AaHHBIN OTPE3OK.

3.143. OcHoBanneM napaianenenunesa ABCDA,B,C,D, cny-

3UT kBaapaT ABCD co cropono#i a, a 60Koroe pedpo paBHO b.
Bepuinxa B, napaanenenumnena paBHoyAaleHa oT Touek A, B, C,

D. HaliguTe naomals AMaroHaasHoro cedenna CAA | C,.
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3.144. B npasuasaom Terpasape PABC Touka O — LeHTp €ro
ocHosaaua ABC, rouka K — cepegura pebpa PC. Ilposeaure
nepneHANKYNIApE: a) us rouku K Ha (ABC); 6)us Touku K Ha
(ABP); B) n3 Touxku O na (BCP); r) us rouxku O Ha (ACP). Haiigure
JJIAHBL THX IEPOeHAUKYAAPOE, eCJIN pebpo TeTpasaApa paBHO 2.

3.145.3 ABCDAB,C,D, — wry6. Touxka E — cepeanna peGpa
BB,, touxa K — cepeauna pebpa CC,, Touka M -— cepeauna
pe6pa A,B,. IIpoBeanTe mMepneHANKYAAPLI: &) U3 TOUKH A Ha
mirockocTe BB, D; 6) us Touxkn B ma (ACB,); B) U3 TOUKH A, HA
(AB,D,); ryus Toukn B Ha (4,C,D); a)ns Tourn E na (ADD,);
e) n3 rouxu K Ha (BB,D); ) us Touxkn M ma (4B D,). Haiigute

AAHHY KAXKAOro U3 3THX MeplIeHAUKYIAPOB, eclu pebpo kyGa
paBHO a.

3.146. Touka F — cepeansa peGpa PB npaBHJALROTO TeTpasaapa
PABC. OnycrtuTe nepneHANKYJAAPLI N3 TOYKH E Ha npaMbie:
a) AP; 6) AC; B) CM, rne M — cepenura pebpa AB. Haitaure anu-
HY KaxJaoro NepneRaAnKyaspa, ecamn pebpo TeTpasipa paBHO a.

3.147. Touxkn P, Q, R — cepeanEnl pébep coOTBeTCTBEHHO AB,
ADuCC, xy6a ABCDA B,C,D, ¢ pebpou a. ITocTpoiiTe ceueHHe

Ky0a niaockocTeio PQR 1 HafiguTe MI01ALL OJYUEHHOTO ceve-
HHA H PAcCTOAHNE OT BepIINKELL C, A0 cexymieil IIOCKOCTH.

3.148. HalizuTe yrom MeXay CKpelUHBAIIHMHCA: &) AMAro-
HaJblo Ky0a N AUATOHANBIO rpaHu: 6) NHATOHANAMH COCETHMX
rpaseti ky6a.

3.149. B nparunsuom rerpasape PABC Touxa O — OeHTP OCHO-
Bagna ABC, Touka E — cepeauna pebGpa BP, Hafiaure yrox
Mekxy npaMoit OF u chneaymwiminMy npaMmeimu: a) AB; 6) BC;
B) AC.

3.150. Uro npeacrasasaer coboil MHOMKECTBO BCEX TOUYEK IIPO-
CTpaHCTBa, PABHOYAAJEHHBIX OT BCeX CTOPOH AaHHOIO: a) Tpe-
YroabpHIKA; 6) II0CKOTO BHINTYKJIOrO N-yroldbHuKAa?
3.151. ¥ B ky6e ABCDA,B,C,D, ¢ pepom a naiiaure paccros-
Hue ot neHTpa rpaan CDD,C, no nnockoctn AB,C.
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3.152. T110cKOCTE Ot MPOXOANT Uepes BHICOTY AA, TpeyroasHU-
xa ABC nepneHIUKYyJIApHO cTopoHe BC, Ni0CKoCTh B NpoXoguT
yepes BrICOTY BB, 3TOTO TpeyroflbHHKa NeprHeHAHKYJAAPHO CTO-

pote AC. lokaxkuTe, 4TO IpAMAas llepecedYeHna IINOCKOCTeN o 1
B nepneBAMKYAAPHA OJA0CKOCTH ABC.

3.153. X Boxosas cropona AD tpanennu ABCD jeskuT B Ij10C-
KOCTH O, & PACCTOAHUE OT TOYKY IEepeceYeHHA AUATOHAJISH Tpa-
e’ A0 NJOCKOCTH o paBHO 12; AB = 3CD. Hailigute paccrona-
HHBA oT ToueK B n C 10 NJIOCKOCTH o.

3.154. B xy6e ABCDA B,C,D, c peGpom 2 Touka M — cepenu-
Ha pebpa B,C,. a) Uepes Troury M nposeauTe NpaAMy10, mepneH-
AMKYJAAPHYI0 njockoctd B,CD,. 6) HallauTte AauHY OTpeska

aTol npaMoii BHyTpu Ky0a, B) Halizure oTHOmMEHNE, B KOTOPOM
naocKocTh B,CD| nenuT AaHHBII OTPe30K.

3.155. Tan ky6 ABCDA B,C,D,. Touka K — cepeauna pebpa
AB, touka M — cepeauna pebpa BC. OnycTuTe nepneHAHKYIA-
PHI 13 TOYKH A, Ha caeayonine npaMsele: a) B K u BJM;6)BDn
KM;B)C BuC,M.

3.156. Z B tpeyronsuoii nupamuge KABC na pébpax KA, KBu
AC B3ATBl COOTBETCTBEHHO ToukKnm M (KM :MA = 3:5),
NEN:NB=T7:5)u P (AP: PC = 2:3). HaiizuTe oTHOWIE-
HHe, B KOTOPOM IJIOCKOCTE MNP genutr pebpo BC, cuuTada oT
TOYKH B,

3.157. Touka A HaxoIHTCA HAa PACCTOAHMH 9 OT MIOCKOCTH
KMT, anpamele AK u AT obGpasyior ¢ naockoctbio KMT yranst
cooTBeTcTBeHHO 30° 1 60°, B xakux npeflesaX UsMeHAeTCH AJIH-
Ha orpe3ka KT?

3.158. Z Ha rpauu ABCD ky6a ABCDA,B,C,D, naiigure Bce
Takue To9kHM K, 9ro npamasa DK obpasyer ¢ maockocTeio ABC

yroa 45°. Onpepeaure AIMHY ARHNK, 06pasoBaHHO aTUMH TOY-
KAaMHu, ecau pebpo KybHa pasHo 4.

3.159. Ha rpann CDD,C, xyba ABCDA B ,C,D, naiifute TaKy1o
Touky K, 4To yranl, oGpazoBanHble npAaMeiMi BK u B, K ¢ naoc-

kocthio CDD,, paBusl 45°. OnpegeanTe paccToAKHUE OT 3TOH TOU-
KH 10 naockoctu ABC, ecan pebpo kyba paBRro 2.
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3.160. ¥ MO — sricoTa npasuneHoro TeTpasapa MABC, Touka
K pennr pebpo AC B orHOmIeHUN AK : KC =1 : 3. Haitaure yroa
Mexay npamoit MO n nnockocersio MBK.

8.161. Touka K ne:KHUT Ha OKPYKHOCTH paauyca 1 ¢ meHTpoM A.
IIpaMaa BK nepneHAWKYAAPHA ILJIOCKOCTH OKPYHKHOCTH H
BK = 1. Toura P aexur Ha oKpy>kHOCcTH. CocTaBeTe GQYHKIIHIO,
BBIPASKAIOIYIO 3aBHCHMOCTD BETHYUHE! YT JIa MeXAY NpaAMold BP
H ILIOCKOCTBIO OKPY3KHOCTH OT BeJIMMMHEL X yria PAK (0 < x ¢ n).

3.162. ABCDEFA B,C,D E,F, — npaBAJbHAA IIECTHYTOABHAA
npnsma, Bee piedpa Kotopoil paBHH 1. HalianTe cHHYC yriaa
Mexay: a) mpamod B,F n nuockocteio BC,C; 6) npsamoit AB n
nnockoctbio BF,C; 8) npaMoit BD, n niockocteio BFC; r) npa-
Moit A,B n nmockocteio BB,C; x) npamoit C;F B niocKocTeo
BF.C.
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CrenaiiTe 9epTeKH MO YCIOBHAM 3aiad, UCIONb3YA AAHHBIE B
HUX 0003HAUEeHNH,

1. Ilpamas M P napajneibHa IUIOCKOCTH O, 4 npamasa MT ne-
peceraer 3Ty MAOCKOCTE B TOUKe T,

2. [InocKkocTr o MepecexaeT TPH NapaJielbHble IpAMEIE 4, b 1
€ COOTBETCTBEHHO B TouKax A, B u C, mpuHAZAEKAIMUX OX-
HOM OpaMoii.

3. [InocxocTe ¢ nepecexkaeT TPU NapajliebHble IPAMEIE &, b U
€ COOTBETCTBEHHO B BEDIINHAX TPeyroJdbHnKa ABC.

4, OcHoBanne AD Tpameunu ABCD jeXHUT Ha NJOCKOCTH «,
a npamele BK m CK nepecexaloT 3Ty ILIOCKOCTh COOTBeT-
cTBeHHO B Toukax B, u C,.

9. IlnockocTs 00 MPOXOANT uUepe3 cepeINHHI cTopoH AB n AC
TpeyrosbHNKA A BC U He coflep>XHUT BeDIIHHE A,

6. [Ipamaa M P napannejpHa ILIOCKOCTH O, a JI0CKocT PMT
mepeceraeT IJIOCKOCTL O No apamoit KT

7. IIpaMasd a mapanienbHAa KAXA0N K3 NepeceKaoIuxcs niaoc-
Kocreit a u f.

8. [Ipamad a napajdigeapHa KaXKA0N M3 IapajelbHBIX ILJI0C-
Kocreit o u f.

9. [InockocTu o U B uUMeroT OBLIYI0 MPAMYIO @, TLIOCKOCTH O
u Y — obmyo npamyno b, a miaockocTH U y — obmylo nps-
myio ¢. [IpaMeie a u b nmepeceKalTCA B ToOuKe M.

10. I1nockoeTu o ¥  MMEIOT OOIYIO IPAMYIO @, IJIOCKOCTH Q
1y — obIyio Ipamymo b, a njockocTH 3 1 ¥ — o61Kyo npsa-
MYyI0 ¢, IIpaMeie a 1 b napajaejlbHEl.

11. IlnockocT ¢ ¥  MMeT 06I[YVIO MDAMYIO @, TIJIOCKOCTH O
U Y — 0By OpaAMYIo b, a IOCKOCTH § 1 ¥ apanjeabHsl.

12. CropoHa BC tpeyroasHUKa ABC JeXHUT HA TLJIOCKOCTH .
Yepes BeplIMHY A B TOUKy M — cepeauHy ¢TOpoHBI AC —
IpOBeAeHbl COOTBETCTBEHHO TIJIOCKOCTH [} U y, Iepecexalo-
IrMe MJIOCKOCTE TpeyroiasHnKa A BC no npameiM AK n MT.
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4.001. © IlnockocTu o ¥ § mepecekaroTes, ToUKa A He MpUHa-
OJEXKHT HU o, HU (. JlokaxknTe, 4To M100aa MJIOCKOCTD, IPOXOAA-
maa 4epes A, mepeceKaer, o KpaliHeil Mepe, OfHY H3 ILIOCKOC-
et o u B.

4.002. Ilnocrkoctu ¢ ¥  nmapannenbHbl. IIpAaMad a nepecekaer
IJIOCKOCTH O B } COOTBETCTBEHHO B TOUKAX A n B, a mapajjenb-
Has eil npaMada b — coOTBeTCTBEeHHO B TOYKax A, u B,. Hokaxmn-
Te, YTO OTpe3KH AB u A B, paBHEI.

4.003. IlrockocT @ U P MapanfedbHbl. B NIOCKOCTH O JEXKUT
YeTHpEéXyrodeHUK ABCD, Uepes ero BeplIMHE NIpOBELEHEl Oa-
payjiesibHEIE IPAMELe, IepeceKawInue B B TOUKaX COOTBETCTBEH-
HO A,, B,, C,, D,. loxamxmure, ato A B,C, D, — 4eTbIpEXYro/b-
HUK, paBHBIA JaHHOMY.

4.004. © Tpu npaMule a, b ¥ ¢ TpoXoaaT 4epea TOUKY O 1 nepe-
CeKAIOT MJIOCKOCTE 0. COOTBETCTBEHHO B ToOUKax A, B u C, a na-
paNieNbRYIO € JIOCKOCTE [} — cOOTBETCTBEHHO B TOUKax A,, B,
u C,. Hoxaxure, aro rpeyronsuuku ABC n A, B,C, nogoGHEL.

4.005. B Tetpasape PABC nposeneno ceuenune A B, P, napan-
JeasHOe rpaEn ABP. Onpenenrte B3aHMHOE PACIONIOKEeHNe Me-
avagr PE m P|E, TpeyroabHuUKOB COOTBETCTBEHHO ABP n
A,BP,.

4.006. ITocTpoiiTe ceueHue TpeyroJabHoil nupamusel PABC
ILTOCKOCTBIC, KOTOpPas NPOXOXHT uUepe3 BHYTPEHHIOI TOUKy K
ocHOBAHUA A BC u napannensna rpauu PAB,

4.007. IlocTpoUTh cedeHHe NATHYrOAbHON nupamMuael PABCDE
MIOCKOCTHIC (X, KOTOPaA MPOXOINUT Yepe3d BHYTPEHHIOW TOUKY M
ocHoRaHNA ABCDE napannensHo rpann PAB (puc. 26).

PeweHne. Tak xax OpaMBle, 10 KOTO-
PHIM JABe IAPANJNEJBLHBIE ILIOCKOCTH
nepeceueHbl TPeThel IIJIOCKOCTLIO, MA-
pPaanensHBl, a IJIOCKOCTE ¢ IIAPAI-
JennHa rpaBn PAB, To: a) npaMasa ne-
pecedeHH A TIIOCKOCTH (I ¢ ILJOCKOCTRIO
ABC (InocKoCTBI) OCHOBAHUSA MMHpP&a-
MHAR) JOJKHA OBITD MapanjeJbHa
AB; §) npaMas nepecedeHHd MLI0OCKOC- Puc. 26
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TH . ¢ TpaHbio PAE — napannensna AP; B) npaMmas nepeceue-
HUA O ¢ IUIOCKOCTRIO I'pady PBC — nmapannensHa PB; r) npamas
nepecedeHuda ILTOCKOCTH o ¢ OA0CKoCcThI0 PAD — napannesrsHa
PA, noaromy nposoaum: 1) yuepes Toury M npamyio KF || AB,
K € BC, F ¢ AE; 2)upamyw FH || PA, H ¢ PE; 3) npamyio
KR| PB, R PC; 4)upamyw ML | AP, L € PD, IIaTHYTrONbHHK
HLEKF — ucxoMoe ceuyeHHRe,

I[ozcaaa'renhc'mo l:lpo,u;e.uaﬁ're CaMOCTOATENEHO.

4.008. © Touxkn A, B u C neXaT B NJOCKOCTH O ¥ He JIeyKaT Ha
oguoil npamoii. Papaeie u NapaiieibHbie 0Tpe3Kn AA,, BB, u
CC, pacnoJIo:KeHEI 10 O(HY CTOPOHY OT ILIOCKOCTH &. JJokasxkure,
uto (A,B,C,) || (ABC).

4.009. lloxaxxuTte, UTO NPOTHBONOJOKHBIe TPAaHM NapaJjjiele-
NHIeAa NAPAANENRHH (T. €. JIEKAT B NapalJIeJbEEIX IJIOCKOC-
TAX).

4.010. (YVemno.) ITo xaxoit npamoi nepeceKarTeH NJIOCKOCTH ce-
uenuii A, BCD, n BDD, B, napannenemvmneaa ABCDA,B,C,D,?

4.011. © Touka B He JeKNUT B ILTOCKOCTH TpeyroabHuxa AEC,
Touk M, K u P — cepeANHB] OTPe3KOB COOTEETCTBEHHO AB, BC
¥ BE. a) [lokaxxnTe, uTo niuockoctd MK P u AEC napanienbHel.
6) Haiiaute naomaas Tpeyroasanka MK P, ecniu naoniaaes Tpe-
yroasHnxa AEC paBHa 48 cm2,

4.012. Tpu oTpeaka A, A,, B,B, n C,C,, He nexammue B OSHON
IIIOCKOCTH, HMEIOT 00mIyIo cepeanny. Jokaxure, 4TO IIOCKOC-
™ A,B,C, u A,B,C, napajjiejba5L.

4.013. oxkamxute, uro B mapanaenenunese ABCDA,B,C\D,
naockocTh A, DB napanneasHa miockocTn D CB,,

4.014. TlocTpoiiTte ceuenne napanenenunena ABCDA,B,C\D,
naockocTeio MNL,eciu M € B,C,, N ¢ BB, L € DD,.

4.015. £ Ha pé6épax PA, PB u PC rerpasapa PABC oTMe4eHE!
rouku M, K u H tak, uro PM : MA =PK : KB = PH : HC. Jo-
KaskuTe, uTo naockocty MKH u ABC napannensenl. Halinure

miomagb TpeyroabEnka MKH, ecnn naomaak TpeyroabHEUKa
ABCpaBHa 10 ecMZu PM : MA=2:1.

4.016. Z TlocTpoiiTe ceyeHue NPABUIABHON I[IECTHYTOJIbHOM
NPH3MBl IIJIOCKOCTHIO, MPOXORAINEH dYepea CTOPOHY HHMHEro
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OCHOBAHHA N INPOTHBOJIEKAUIYI) CTOPOHY BepxXHero OCHOBa-
Huda. HadiguTe niomage 3TOrc ceUYeHWA, ecan GOKOBBIE€ I'DAHM
IpPHU3MBl — KBAJAPATH CO CTOPOHON 4 ¢M.

4.017. B xybe ABCDA | B,C,D, npopeauTe napajjeabHble cede-
HU#, OJHO U3 KOTOPLIX MPOXOAUT Yepes npamMyo AC, a Apyroe —
depes mpaMyio BC,. HafiguTe oTHOIIeHUe IJIOMIaAei 3THX cede-
HHH.

4.018. ¥ IIpamasa DF nepecekaeT napannenbHbie IIOCKOCTH O,
B » y coorBercTBenHO B Touxkax D, E u F, npu atom DF = 3,
EF =9, llpamaa EG nepecekaer OJOCKOCTH ¢. M Y COOTBETCT-
BeHHO B Toukax G u H, npu atrom EG = 12. Haltiaure Anuuy or-
pesra GH.

4.019. [JaHH IIOCKOCTL O. ¥ He IMPUHAANMekamasa eff Touka A.
Hokamure, uTo BCe MpAMBIE IPOCTPAHCTRA, NPOXOAALINE Yepes
TOUKY A M mapaelbHBIE NJICCKOCTH O, JIEXKAT B OAHOH mJoc-
KocTH. Kak 3Ta NIOCKOCTE pacmoNoKeHa OTHOCUTENBHO MIOC-
KocTH ¢ ?

4,020. IInockocTH ¢, B 1 ¥ MONApHO NApPANIeNbHE], IPAMEIE 4 U
b ckpemusatored. [Ipamad a nepecekaeT IVIOCKOCTH O, B B ¥ co-
OTBETCTBEHHO B ToUuKax A, B u C; npAMasa b — COOTBETCTBEHHO B
TOUKax A,, By u C,. Hlokaxnre, uro AB: BC=A,B, : B|C,.

4.021. E Cxpeinneawmnecs MpaAMBIe @ ¥ b NapanjieabHsl [LI0C-
KOCTH o. Yepes nponsBoarHy0 TOURy M IJIOCKOCTH O IIpOoBeje-
Ha IIpAMan ¢, NepeceKarNniasd NpAMbe @ ¥ b COOTBETCTBEHHO B
TouyKax A u B. [oxamxnure, 4To oTHOIIeHNe AM ;: M B He 3aBHUCHT
oT Bezfopa ToUKH M B NJIOCKOCTH O..

4.022, § Touxa O — nenTp ocHoBanua ABCD npasuibHO#M Ye-
THIPEXYroasHOH nupamMuasl PABCD. IMocTpoliTe ceuenHe 3To#
OHPAMHAAERI ILTOCKOCTRIC O, NIpoxoaAtieii: a) gepea O napaagens-
Ho rpaHu PAB; 6) uepes cepeguny orpeska OB napanieslbHO AH-
aronanu AC ocHoBaHUA u pebpy PD; B) uepes cepeauny OTpesKa
PO napannenbHo OCHOBAHHNIO NHPaMHAALL. B KakAOM cayuae omn-
PefeinTe BUI Ce49eHHA M HaliauTe ero njaomaab, ecau BC = 12,
PB=10,

4.023. © ITapaanensHsIe IVIOCKOCTH O U  IePeCeKAIOT CTOPOHY
AB yraa BAC cooTBeTCTBeHHO B Toukax P m H, a ctopony AC
9TOTO yrJjla — COOTBETCTBEHHO B TouKax @ u K. Haitaure: a) AH
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NAK.,ecnu PH =2PA, PH=12¢cM, AQ=5cM;6) HK n AH, ec-

mPQ =18 cm, AP =24 cm, AH = gPH.

4.024. IlnockocTy O U P TepecekaloTes Mo MpsAMoit ¢. Yepes Tou-
KB A u B, pacnojsosKeHHble BHE 3THX NJIOCKOCTEN, NPOBOAATCHA
napajjiesibHO ILTOCKOCTH B ¥ NapajneabHele Mexay coboir npa-
Mmble AC u BD (C € o, D € 0), a TakKe — napanitelbHo NJIOCKOC-
TH ¢, H napajjeJbHble Mexay cofoit npameie AE n BF (E < f,
F e B). Hokamure: a) nnockoctt ACE u BDF napanjejibHbI;
6) maockoctn ACE n BDF mnepeceKalT IIOCKOCTH ¢4 U B no
napaajelbHEIM IPAMBIM.

4.025. Nan npasunbsesii Terpasap PABC; O — ueHTpoH rpaHui
ABC, touka K — cepeanna orpeska PO. IlocrpoiiTe ceuenue
TeTpasApa NJIOCKOCTHIO, KOTOpaa NPOXOAUT uepesd TouKy K u na-
pannensHa: a) rpaiu ABC; G) rpauu PBC. Hafizure naomaau
IONYUUBIMTUXCH CeUeHH A, ecan peGpo TeTpasapa paBHO 8.

4.026. Ha Tpéx nonapHo NapajieJbHBIX IPAMBIX, He JeMXauIuXx
B OZHON ITOCKOCTH, BRIODAHEL TPM pPaBHEIX OTpeska AA4,, BB, u

CC, tak, uro Toukm A,, B, u C, okasaJuCh [10 OZHY CTOPOHY OT
minockoctn ABC, Horkaskute, uTo: a) nnocKoctk ABC mapan-
JenbHa naockoetd A B,C; 6) £ BA,C; = £ BAC; B) mpamasa
nepecevyeHns niaockocreil B;AC n BA,C, napanieapHa NJI0CKOC-
TaAM ABC u ACC,; r) npamad, npoxoasauias depes TOUKY epece-
YeHHA MeAnaH TpeyroabHuros ABC m A B,C,, napannencHa
npaMeiM AA,, BB, n CC,.

4.027. © Ha Tpéx aydax, HCXOOAUINX M3 TOYKH E 1 He JexKa-
HIUX B ORHON ILJIOCKOCTHM, B3sTHl oTpeaxu AA,, BB,, CC, ra-

kue, uto EA: EA, = EB:EB; = EC: EC, = 1:5. [okaxure,
uTo: a) maockoets ABC napannensHa naockocte A,B,C;
8) L AB,C, = ZABC; B)npamasa mepecedeHWsA IJOCKOCTeik
AB\C, u A BC mnapannenpHa miaockoctam A,B,C, u BC,C;

r') IpaMas, MpOXoAAIAs Yepe3 TOUKHU MepeceyeHN s MeAuaH Tpe-
yroasuukoB ABC u A, B,C,, conepxur Touky E.

4.028.F B npasuabHoli TpeyroiasHo#l npusme ABCA,B,C,
Bce pébpa paBHH a. Touxa M nexur Ha peGpe AB, mpHuém
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AM:MB =38:1, rouka N — cepeguua B,C,. a)llocroiite

cedyeHHe IPU3MEl IJOCKOCTBIC, NPOXoaAieil uepes TOUKY M na-
pannenrHo miaockoctH A,BC. 6) Haiiinure nepumerp cedeHus.

B) HaiianTe nioumtaab cedeHHs. r) B kakoM OTHOLIEHHMHN IJIOC-
KOCTE CeYeHNd AeUT oTpedoK AN, cunuras or A?

4.029. © B ky6e ABCDA,B,C,D, Touka M — cepeauta pelpa
A,B,, Touka N — cepeauaa pebpa B,C,, touxa K — cepeauHa
pebpa AD, Touxa P — cepeauna pebpa DC, Touka L — cepenuna
pebpa C,C, O — TouKa mnepecedeHUA AMATOHANeH KBaJApaTa
ABCD. Tourka A, — cepepnHa oTpeska AQ. 3anonsure Taban-

1y, BLIGpaR (06BegA B KPYIKOK) HeoOXoAuMoe PACHONOKEHHE
VKasaHHBIX IJIOCKOCTel: A — napajjenbHnl, B — mepecexkaroT-
cda, B — coenmagawT, ' — HeBOZMOXKHO ONIpeennuTh.

N2 AnocxocTi BaanmMHoa pacnonoxeHume
1 A4,B,C, uADC ABBT
2 MPK uw BB,D ABBT
3 MNKu MNP ABBT
4 D, KPw BMN ABBT
5 QBOu MKP ABBT
6 @B,D,n A, DO ABBT
7 MNKn PLN ABBT
8 B,KPun DMN ABBT
9 A,DC,mABC ABBT
10 QBDu MOB ABBT
11 A C.CuMKP ABBT
12 QC,DnABD ABBT

4.030. © Ha pucysrax 27—41 rouxku M, P u R pacnosio:KeHEb]
anfo Ha pébpax, anbo Ha rpaHax Kyba. [lonwsyacs ceoiicTEaMu
napanieJbHBIX NPAMEIX H ILT10cKOCTell, mocTpoiiTe cedeHUe aTo-
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ro Ky0a niaockocThio MPHR B KamaoM N3 3aaHHBIX DACTIONOMNE-
Hu# Touek M, Pu R.

| iR R (Y
tR ' 1 !
' P t M ] I
PR F-=-=|- R PRI
M!: P !: P ’: M P"f
Puc. 27 Puc. 28 Puc. 29 Puc. 30
P P
P
: P/ ! 'R
1 1 | 1
1 L 1 i
[ o -] === [
)’R M R 'f M R !I ’M
M
Puc. 31 Puc. 32 Puc. 33 Puc. 34
R B, P C B, C,
1 1 o M 1M
2 ! AI 4
1
) 1 1
1 1 1
PR ;.B-—-- c R»--—-fc
:f P o /
D A D
M € (BB,C,) M e (A,B,C)) M e (A,B,C)
Puc. 35 Puc. 36 Puc. 37 Puc, 38
B, ¢, B, C,
P/ 1 M i1 R
— A, f—t A, f—t
\ 1, 2 1 P, D,
! M 'B C 'B s |C
ke pl ol Fe = =i
a‘ R :’ *R r‘
A D A D
R e (ABC) P e (4A,B))
R e(A,B,C))
M e (DD,C,)

Puc. 39 Puc. 40 Puc. 41
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4.031. © ITocTpoiiTe NAMHUIO NepecedeHNA CeKyllel MIOCKOCTH
NKF ¢ naockocTeio PQM, KOTOpPBIE 38JAHE TOYKAMH, PACIIONO-
JKeHHLIMY Ha pPéOpax M B BepiomHax xkyla (puc. 42—44).

N @ P K

r——= == -

Puc, 42 Puc. 43 Puc. 44

4.032. © Ha pucyukax 45—50 Ttouku @, F, K, N u P pacno-
noKeHH JU60 B BepmIMHAaX, anbo Ha pébpax, aubo HA rpanax
ky6a. [TocrpoiiTe TOuKy nepeceuenna maockocTu NKF ¢ npamoit

PQ.

) | :
P : : T 7
1 | !
) | 1_____
/!*____' @ /’L-____F /, Q
K
F Q F
Puc. 45 Puc. 46 Puc. 47
P, K P
| i
: 1}7 Nl Q NI F
| hd 1 I
: o F : P :
[N !b-o-—— e
/’_ B ’.,K “‘9
K Q

Puc. 48 Puc. 49 Puc. 50
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3apauun k § 14. liByrpaHHbie yrio.
Yron Mexay AByMS NIOCKOCTAMMK

4.033. © Toura A nexuT Ha OAHOH U3 rpaHeilt ABYrPAHHOTO yT-
na, pasHoro 30°, u yaanena or pefpa AByrpaHHoro yraa Ha 8.
Hailiante paccTofiHle oT TOYKH A A0 NAOCKOCTH BTOPOIH T'pAHK
ABYTPAHHOTO YTJIA.

4.034. © Touku A 1 B nexar a pasHLIX T'PAHAX ABYTPAHHOIO
yraa. lIpamas AB nepnesankynapHa peOGpy ABYIpaHHOTO YIJa,
a ToukHu A 1 B yaanens! ot sToro pedpa Ea 3 ¥ 4 COOTBETCTBEHHO.
Hatiaure BeINYHHY ABYTPAHHOTO YIJla, eca1u AB = 5,

4.035. © Touka A JeXuT BEYTPH OCTPOTO ABYTPAHHOrO YIJIa Be-
JHIUHE O M YAaJeHa OT Ka)XAO0M U3 ero rpaHeii Ha paccroanue k.,
HafiguTe paccTogHKe OT TOUKHN A o peGpa ABYIpPaAaHHOr'O yIJja.

4.036. © Touka A neXHT BHYTPH ABYTPAHHOIO yria H yiaJieHa

OT €I'0 TPaHeH Ha pacCTOAHMNA, paBHble 1 H Jﬁ , & oT pebpa aBY-
TPAHHOrO yIJjla — Ha paccTodHNe, paBHoe 2, Hadigure Benuuannay
ABYTI'DAHHOID ¥IJIa.

4.037. Touka A JeXUT BHYTPH ABYTDAHHOTO YIJa Tak, YTO YroJ
MEXAY NePneHIHKYAapaMy, ONVINeHHLIMHE B3 TOUKH A Ha IpaHn
IBYT'PAaHHOTO yIJa, paBeH 131°. HalianTe BeIMUNHY 3TOrO YIJA.

4.038, © Touku A, 1 A, — NPOEKIUH TOUKE A HA ILIOCKOCTH
rpaHeil IBYTPAHHOTO yIJia, OpH 8TOM £ A A4, = 100°, HaiiguTe
BeJINYUHY ABYIPAHHOIO YTJ4,

4.039. Touku A u B ne;KaT Ha PA3HLIX I'PaHAX JABYT'PAHHOIO yT-
na, BeanuuHa Kotoporo 60°. Touku A, n B, -— npoeKIuH TOYEK
A u B Ha pebpo aeyrpanuoro yraa. AA, = A, B, = BB, = 2. Haii-
AHTEe INNHY oTpeska AB.

4.040, 3 Touka A JeX¥UT BHYTpU AByrpanHoro yraa. Touku A,
A, — IPOeKIMH TOUYKH A HA IPAHK ABYTPAHHOIO YIJIA, 4 TOYKA
K — npoernua Touxn A na pebpo geyrpannoro yraa. Jorasu-
Te, YTO OKOJIO YeThIPEXYroabHnka AA, KA, MOXXHO OTHCATE OK-
PYIKHOCTH, IMaMeTp KoTopoii paen AK.

4.041. © Toura A nexuT BHYTPH ABYCPAHHOIO Yria o, Toukn
A, 1 Ay — IDpOEKIHM TOYKH A Ha rPaHM ABYIPAHHOTO yria, IpH-
uéM A A = a, a AzA = b. Henonsaya NNaHAMETPHYECKYIO Teope-
MY KOCHHYCOB, HaliinTe paccToAaHue OT TOYKH A ao pebpa ABy-
IPAHHOIO YIJIA.
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4.042. B npaBunnHOM Tetpasape PABC rtouku M u K — cepe-
AUHE] pébep cooTBeTcTBeHHO BC 1 AP. Nokaskurte, uto £ AMP n
Z BKC — nuHeiltHHIe YIJILI IBYTPAHHEIX YIJIOB COOTBETCTBEHHO
A(BC)P u B(AP)C.

4.043. Touka M JeXHT BHYTPH ABYTIPAHHOTO Yrja BelUYUHON
60° u yaaneHa or ero rpaHeii Ha pacCTOAHHUA COOTBETCTBEHHO 3
u 5. Haiizure pacecrosnue or Toukun M a0 peGpa OBYrpaHHOTO
yria.

4.044. Karer BC npaMoyroasHOro tpeyroneauka ABC ¢ npa-
MBIM yryioM C JIEKHAT B MJIOCKOCTH O, & YTOJ MeXXAY IMJ0CKOCTS-
ma ABC u o paseH 60°. Hailinure paccToaHHe OT TOYKH A Ao
IJIOCKOCTH O, ecIH BC =9, AB =15,

4.045. Yepes mepmuny A keagpara ABCD npoBeaeH K ero
ILIOCKOCTU NepneHANKyaap AM, parHuii 10. ¥roa Me:xay mioc-
KoctamMp ABC u MBC pasen 45°. HafiauTe niaomaas Tpeyroie-
Huka MBC.

4.046. © Pebpo PC Terpasapa PA BC nepneHaANKYJIAPHO K IJIOC-

xoctu ABC; AB = BC = CA = 6, BP = 3./7 . Haitaure aryrpan-
uete yriasl P(AC)B, P(AB)C, B(CP)A.

4.047. Joxaxure, 94TO Bce SBYIPAHHLIC YTl IPABAILHOrO TET-
paagpa paBHEL. HatauTe nx Beinduny.

4.048. Orpesox DM pnusoil 3,2 nepneHANKYIAPEH IIAOCKOCTH
pomba ABCD (£ ADC — tynoi). Inarosann pom6a paBHel 12 n
16. HaiiTu yrae Mexkay naockocTamn: a) ABC m MBC; 6) AMD
nCMD,

Pewenne: a) Ilycers DE — BricoTa pomta ABCD (puc. 51). Toraa
10 TeopeMe O TPEX nepneHAukyniapax ME | BCu £ DEM = ¢ —
JAUHe#HBIA yron ABYrpaHHOro yr-
na, o06pasOBAHHOIO ILTOCKOCTAMH
ABC v MBC., HaiinéM penuummy
3TOro yria.

Ilo ycnosmic sagaum DM 1
1 (ABC), noseromy A MDE — npa-

MOYTOJbHBIN, 3HAYUT, tg ¢ = %—Ag .
Tak xax DE — pricora pomba

_ S _ .
ABCD, TODE—EE,I‘JIGS nno
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maas aToro poMba. Cropona BC pomba ABIseTCA MAIOTEHY30M
NPAMOYTOJIBHOTO TpeyroasHura BOC, rateret OB n OC roropo-

ro paBHbI 6 u 8, Bnaunt, BC = JOB2 + OC? = /62 + 82 = 10,

Vunresas, ato S = % .AC-BD = % .12+ 16 = 96, HaxoxuM:

96 DM _ 3,2 1

DE = T 9,6, Torga tgo = DE — 56 _ 3’ OTKYyHa
_ 1

¢ = arctg 3
6) Tak kax oTpeaox DM — nepmeHAMKYAAP K ILIOCKOCTH

pomba ABCD, to AD | DM, CD | DM, 3nauur, £LADC =y —
JIUHEHHBI yroJ JBYrpadgHoro yriaa, o0pasoBaHHOIO Nepecerar)-
muMuca naockocTaMu ADM u CDM . Haiaém 3TOT yroJa.
B rpeyroapanke ACD 1o TeopeMe KOCMHEYCOB HAXOQUM
AD?+CD2-AC?2 _102+102-162 _ 7
2AD-CD - T 2.10-10 = 25’

cosy =

- -
OTKYZa | = arccos ( 35 ) .

1 7
TBET: - ——t,
OteeT: a) arctg 37 6) arccos ( 35 )
4.049, Hoxkamure, yTo OUCCEKTPHCHI BCeX JHHEHHBIX YIVIOB
AAHHOTO ARYTPAHHOTO YIJia JIeMKAT B OFHOI NOJYILNIOCKOCTH.

4.050. Yepes uentp O npaemabHOoro rpeyronsauxa KMP co

CTOPOHOMH, paBHOH a3 , IPOBEAEH K ero IJOCKOCTH NepleHan-
xKynap OH. ¥roa Mmexay npamoit HM 1 NJIOCKOCTHIO TPEYIroJb-
Huka KMP paBen 45° Hafigure yros mexay MIOCKOCTIAMH!
a)HOM n KOM;6) KMPun HPK.

4.051. Yepes cTropoHy AB ocHoBanua ABC npasuibHOH Tpe-
YTOJBHOI nupaMuabnl PABC npoeefeHa NAOCKOCTH ¢, Iepece-
xapomas peépo PC B Touke K. Halinure nnomaap ceuenus ABK,
€CJIM NIJIOCKOCTD O IepneHAUKYNsapHa pebpy PC 1 ofpasyer yroa
B 30° ¢ nnockocThI0 OcHOBaHuA. CTOpOHA OCHOBAHHSA NNHPaAMHUAB]
paBHa 8 cM.

4.052. IHoaynaockocms, zparuyeii komopoil asasemca pebpo
08yepanHOo20 Yyzaa, Oeaswas e20 Ha 08a padnbix J8Y2PAHHLIX
y2aa, Hasvisaemca ouccewmopom dsyzpannozo yzaa. Jloxaxn-
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Te, UTO OMCCEeKTOpP ABYTPAHHOrO yria ecTh MHOMKECTBO BCeX TO-
YyeK 3TOro yIVia, PABHOYAANEHHEIX OT ero rpaHett.

4.053. ¥ Haiigure yron mMexay TrpaHAMH TeTpasApa, BepIIH-
HMH KOTOPOTO CAYIKAT KOHIIBI TREX pébep kyla, BRIXOARIIINX H3
OAHOM €TI0 BepIINHEI.

4.054. B ky6e ABCDA,B,C, D, HailiuTe yron Mexay nJIocKoc-
tamn: a)ACC, nw BDD,; 6)ABD, n ABD; B)BC,D n ABC;
r)ABC, u BC,D.

4.055. © lar xy6 ABCDA,B,C,D,, Touxa M — cepeauna peb-
pa D,C,. 3anonsure Tabnuny.

BenuywHa yrna

MeNAaY
NnoCKoCTAMM

B3aumMHOe PpacnonoxeHue

N2 NaockocTH nnockocTed

A,BAuD,CD
A,B,C,uDD,C
A,BDuB,D,C
B,ACu ADC
A,BDuC,DB
A,BDuCC,A
AB,C, u ADC
A,MAuB,C,C
A MAuBBD
MA,DuCA,D

D] =l ;]| A A ] ] =

[y
(=]

3apauv k § 15. FlepneHanKyNapHOCTb NNIOCKOCTEW

4.056. JoraxuTe, UYTO CMeXKHBIE IpaHHN KyDa B3ANMHO OepIeH-
AUKYISPHEL,

4.057. loxaxure, uto B Ky6e ABCDA | B,C,D, B3aUMHO TIEp-
TeHAMKYJAAPHLI: a) nnockocty ceuenmit ACC A, m BDD B;;
6) naockoctu A, BC, n BB, D,.

4.058. B npaBuabHoM Terpasape PABC Tourka K — cepeauHa
pebpa BC, Touxa D — cepeanna pefpa AP. Joxasxure, UTo Baa-
AMHO NMepHeHAUKYIAPHB IWIOCKocTH: 4) AKP u BCP; 6) AKP n
BCD.



66 I Fnasa 4

flnockocTy 8 NDOCTPAHCTEE

4.059. (Yemro,) BsarMHO HepuneHIHKYARPHBIE IIOCKOCTH ¢ 1
nepecexkalpTesas No mpamoit a. Jlio6aa aM OpAMas MIOCKOCTH
HepnesAuKyaApHA IA0CcKOoCTH 7 OTReT OGOCHYiTE,

4.060. (Vemro.) IlnockocTn o H f B3aUMHO HepleHIHKYIAPHLL.
Kaxum mMokeT GHITE B3AMMHOE PAacIOJIOIKEHHE ABYX NpPAMBIX,
OJHa U3 KOTOPLIX JNEXUT B IIOCKOCTH ¢, & APYras — B ILIOCKOC-
TH ? BRINONHKTE COOTBETCTRYIOINUE PUCYHKHM.

4.061. JloxakuTe, 4TO BCe NpsMbIe IPOCTPAHCTEBA, MepneHan-
KYNApPHbIe JaHHOI NIOCKOCTH ¢ U NepeceKalInue JaHHYIO Ipd-
MYI m, JeXaT B OAHOH NMIOCKOCTH, NepHeRAUKYAAPRON maoc-
KOCTH &.. BEIMOJHUTE PUCYHOK.

4.062. © MoHO J4 Yyepes AaHHEYIO TOUKY NPOBECTH TPH HOImAp-
HO NepNeHIUKYAAPHEBIe InocKkocTn? OTBeT 060CHYIiTe H BHIIOMN-
HUTE DPHCYHOK.

4.063. ¥ IlnockoeTH & ¥ [ B3aMMHO NepneHIUKYAApHEl. Ilps-
Masd p nepeceKaeT IJIOCKOCTH O U 3 B TOUKAX COOTBETCTBEHHO 4 1
B, ofpasys npu 3TOM ¢ KaXKAOH H3 NIOCKOCTEN YIJbl, paBHbIE (.
Hafiaure fAuHYy OTpesKa, KOHIAMU KOTOPOTO ABMAIOTCA MPOESK-
HHH To9eK A H B Ha AHHUI NTepeceueHUd JAHHLIX IIJIOCKOCTel,
ecay AJMHHA OTpesKa AB paBHa @.

4.064,. Kounnl A n B orpeska AB, ANMMHA KOTOpOro paBHA

10./2 em, NPHHALIEKAT NepNeHIUKYAAPHLIM IIJIOCKOCTAM CO-
OTBETCTBEHHO O K 3. ¥YTIJALI MeXAy NIpAMOi AB 1 NNOCKOCTAMN o
u 3 paBrH cooTBeTcTBeHHO 30° M 45°, HaiiauTe: 4) pacCTOAHHA
OT KOHIIOB OTpe3Kka AB 0 IHHUY NepeceueHNs NJIOCKOCTeH o 1
B; 8) xamHEEI IpoeKIHi oTpe3Ka AB Ha IJIOCKOCTH ¢ M JB.

4.065. IlnockocTH paBHOOEAPEHHOro TpeyronbHUKa ABF u
kBagpata ABCD nepnengurynapHbsl. HaliauTe paccTosHHe:
a) or Touxku F go npamoi CD; 6) ot ToukK F o HeHTpa OKpYyxK-
HOCTH, Npoxogameil uepea ToYKnA A, B u uenrp O KBaapara, ec-
JI¥ CTOPOHA KBagpaTa pasHa 32 u AF = BF = 20.

4.066. © Yepea cepeaunnl cropon AB u BC Tpeyronsenka ABC
IIPOBeJeHbl IJOCKOCTH ¢ 1 3, NepleHAUKyJAApHble 3TUM CTOPO-
HaM. Toura M mpuUHAAAEMHT IPIMOH HepecedeHHA MAOCKOCTeH
o u . Joxkaxure, uT0o Touka M OZNHAKOBO yAaJeHA OT BEPIINH
TpeyroabBEUKa ABC.
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4.087. L ABCD — pom6 ¢ yraom 60°. Ipamaa MA neproenau-
KYJASpHA INJAOCKOCTH poMba, npuuéM AB = AM = q. Haitaure
¥roJ Memay IJocKocTAME: a) AMB nm ABC; 6)AMB u AMD,;
B) MDC n ABC; 1) MAD u MBC; i) salifuTe TOT JBYTPAHHBIH
yroJa, ofpasosaHALIN OaocKoeTAME MDC u BCM, koTopLI co-
BEepsUT TOUKY A.

4.068. ¥ IInockoctu ABC u ABD ofpasyior yroa s 45°. Hasect-

HO, uT0 AD =3, AB=5,BC= ./2: DA | AB,CB 1 AB, Haiigure:
a) CD; 6) yron mexny npamoii CD u naockocTeio ABC.

4.069. IIpamoyroabHauku ABCD 1 ABMK nexaT BO BBAUMHO
NepleHAUKYIAPHLIX IIJI0cKOCTAX. BepHo au, uto: a) AC 1L AK;
6)AM L AD;B)AC | AM?

4.070. PABC — npaBUALHEIA TeTpasgp ¢ pebpom 8. Yepes Bep-
muHy C npoBeAeHAa NII0CKOCTS (!, IepHeHARKyaAaApHad pebpy AP.
HaiiauTe nepAMETp H MIOMIAAL TPeYroJbHHKA, BEPIIHNHAMY KO-
TOPOTro CAYKAT TOUKH IlepecedeHUA IIJIOCKOCTH O ¢ pédpaMH gaH-
HOTO TeTpasipa.

4.071. % B Tpeyroaenoit nmupamMuie MABC GoxoBble rpaHM
MAC u M BC B3aMHO NePNeHAHKYIAPHL ¥ NepNeHAHKYAADPHBI
OCHOBAHHIO MHUPAMHJRI, KOTOPBIM CJYYXHT PABHOOEeXPESHHBIA
TpeyronbHUK ACB, Yepes pepinnay C npoeejeHa MIOCKOCTE O,
NepneHIUKYAAPHaA MIOCKOCTH rpasd MAB n napannenbsas
AB, Hafinute nepuMeTp U NAGIaAb GUTyphI, TOXyIHBINEHCH
NPH NepeceYeHHN MHPaMUAbLl B MIOCKOCTH ¢, ecan MC = 10 cm,
AB=20cmMm.

4.072. © lan xy6 ABCDA B,C,D,. loxaxure B3aHMHYIO Nep-
NEeHANKYJIAPHOCTh CAeXyIOINUX nap mwiockocreii: a) ACC, m
BDD;6)ABC,n A B,C;8)BB,DuBA,C;T) BDA, u ACC,.

4.073. © PasrocTopoHHNe TpeyroasHUKu ABC u ABD pacmo-
JOMEHH B NePNeHAUKYAAPHLIX mAockKocTax. Haitaure yron
Mexay: a)opamoii CD u naockocteio ABC; 6) nJIOCKOCTAMH
ACDn BCD.

4.074. NzoGpasnTe Ky6 ABCDA,B,C,D, n mocrpoiite ero ceue-
HI¢ ITOCKOCTRIO, poxoasAieii yepea: a) pe6po BB, mepneHAHKY-
asapHo naockoct ACC,; 6) peGpo AB nmepneHANKYAAPHO TLAOC-
rocti CDA,; 8) pebpo BC nepneHauKyaapHO niaockoecTu AB,C,.
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3apaun k § 16. OBumin nepnengukynsp
CKPeLwWMBaOLWMXCA NPSIMbIX

4.075. © [Ipamaa AM neprneHANKYIAPHA IJIOCKOCTH O, IPOXO-
aamei yepea TouKY A. JJokasxnTe, UTO pacCTOAHNE MeXKAy Npd-
moi1 AM u mofoil npaMoil a, ne:mxamell B ILIOCKOCTH O, PABHO
PACCTOAHHIO OT TOUYRH A 7o npamoii a.

4.076. © IIpaMaa a He JeXUT B IJIOCKOCTH O H NapaJlIelLHa
npamoil b, nexaineil B JIOCKOCTH ¢. JIOKaKUTe, YTO PACCTOAHHE
MeXxkay mpaMmoit a u mofoil mpamMoif B nmaocKocTH o, mepece-
Kapomeii npamyio b, paBHO PACCTOSHUIO OT NpaAMoit @ A0 miaoc-
KOCTH ¢.. BepHO a1, YTO paccTOsIHNE MeXAY NPAMBIMA ¢ U b TaK-
sKe PABHO PACCTOSAHHIO OT NpAMO 4 0 IIIOCKOCTH O.?

4.077. ¥ Ilnockocru xsagpata ABEF u pomta ABCD nepmes-
ANKYIAApHE; CD = 6, £/ C = 60°. HailiguTe paccToAHHe MexRIY
npameiMu: a) EFuCD; 6) AF u BC.

4.078. Ha AByX ckpemnBaomuxcs npaMux AB u CK BuiGpaHbl
Touku A u C Tak, uro yrox BAC paseH yriy ACK u pasen 90°;
AC = 6. Hafianre paccroaane mexay npameivun AB n KC.

4.079.  Ha ABYX cKpeIqUBaOmuxcsa npaMeix AB u CK suifpa-
HE TOYKH A u C Tak, uTo

BAC pasen yray ACK n pasex 90°; AB = KC = 6. Haitaure BK,
€cJii paccTosHue Mexay npaMeiMu AB u CK paBHo 3 u AB nep-
neHauryasapuaa CK.

4.080. ¥ Vrom MemJy ABYMA CKPEHMIUBAIIMUMHCA MPAMBIMU
AB u CK paeeH 60°, a paccTosiHMe MeXAy HUMM paBHo 3. Touxu
A u C BrIGpasnl TakK, uto £ BAC = ZACK =90°; AB=4; KC=2,
HaiignTe BK,

4.081. Touku A u B nexat Ha pebpe asyrpansoro yriaa M(AB)T,
AB=4. MAK n TBP — nBa THHEHHHIX YIJa ZAHHOTO JABYTDAHHO-
ro yraa. Onopezeaure, 4ueMy MOKET ObITL PABHO PACCTOAHIIE MEXK-
Ay npamMeiMn: a) M A a BT: 6) AK n PB;B) MK u PT.

4.082. © IlnockocT o u P mapaiaaensHsl. IIpsiMas @ JEXKUT B
TLIOCKOCTH &, a npambie KM u KT — B nnockoctu B. Paccroa-
HHe MeRay npaMbeiMi ¢ 1 KM paBHO 5, a MeKAY NPAMBIMA @ H
KT pasHo 8. OnpeaennTe: a) BIBANMHOE PACTIONOMKEHHE NIPAMBIX
a u KM; 6) paanMHOe pacnoyiodKeHHe NpAMMX a u KT; B) pac-
CTOAHUE MEeXAY NJIOCKOCTAMHE O | B.
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4.083.F AC — nepneHAUKYNApD, ONYIIEHHHH HA MIOCKOCTh
BCP. [Ipoeknoua HaKJOHHOM A B nepneHanKyaapHa npamoi CP,
Haiignte paccToanne Mexay npaMeIMi AB u CP, ecnu AC = 4,
BC = 3.

4.084. ¥ H3 Touex A n B Ha IJIOCKOCTE O ONYIIEHH NepIeHau-
xynapsl AA, u BB, n HaxnouHble AP u BT, nepnenanryndap-

Hble IpAMOil A B, . HalifuTe paccToAHHe MeX Iy IPAMBMU AP U
BT,ectu A\ P=0,5, B,T=3,5,a PT = 5.

4.085. ABCD — ksaapat co cTopoHOI 4. Toura M neMUT Ha
cropoe CD u nenuT eé B oTHomweHun 3 : 1, cuuras ot D, IIpa-
maa TM neprneHaAuKyaapHA MIocKocTH KBagpaTa. HafiguTe pac-
cToaEna Mexxkay npsaMoit TM u xaxkaoil us npaAMBIX, IPOXOAs-
IHX yepe3 ABe BEPITHHE] KBAAPATA.

4.086. © Ksagpat ABCD co croponoit b neperuynu no npamoit
MT (touxka M — cepeauna BC, touka T — cepeauna AD) rak,
gro ofpasosasmmitca ApyrpaHuaei#t yron A(MT)C pasen o. 3a-
TOJHHTE TAGJIHILY.

Ne Npamme “mmmfm
1 MC AT

2 AB CcD

3 MT AC

4 AC BD

5 AB MD

4.087. § Nau xy6 ABCDA,B,C D, ¢ pebpom a. Toura K — cepe-
auna pebpa B,C,. 3anoxsure Tabanmy.

Ne Mpasmbie “ mm:'f“"
1 AA, DC

2 BR, DC,

3 DC AK

4 DD, AK
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Oxonuarue mabauist

Ne Mpambia mﬁm’;ﬂ:“"

5 B.D AC

6 AK BC

7 B.C c,\D

8 AK BD

9 DK AC,
4.088. £ MABC — ppaBuabHBI TeTpasap ¢ pebpom 6. Touka
O — nenrp tpeyronpEura ABC. Toura K — cepeanHa pebpa
MB. Touka P — cepeanua pefipa AC. 3anoanure Tabauiy.

Ne Mpambie mz:::;::zr“u

1 AC MO

2 BC AM

3 OK PM

4 MO KC

5 BO AM
Npadmueckan paboTaN23 ©

Tema: «[lepnerankynapHOCTs B IPOCTDaHCTBE

CaenaiiTe uepTedXH MO YCJOBUAM 3afiau, UCMONLIYA AAHHLIC B
HHX obo3HaYeHHA.

1.

2.

3.

IIpamaa AM nepnegANKyIAPHA INIOCKOCTH TPEYrOJABHHKA
ABC. ,
IIpamaa OK npoxoguT uepes Touky O IepecedeHns JHATO-
Hanei kpaapara ABCD u nepueRARKYIAPHA €r0 ILJIOCKOCTH.
IIpamMan OK npoxogut Hdepea TodRy O HepecevdeHHA AHATO-
Hanei tpaneunu ABCD (AD — Goablllee oCHOBaHHE) H Ilep-
NeRAHUKYIAPHA €8 ILIIOCKOCTH.

IInockoeTH paBHOCTOPOHHHX TpeyroabHMEKOB ABC u ABK
NepneHgHKYJIAPHLI.

IIpamele OM, OK n OT nonapko NepneHEHKYJAAPHEI ZPYr
APYTY.
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IInockoere KTC nepneHaukyaapHa maockoctam TMC n
TBK.
IIpamaa KM mDepuneHAUKYIAPHA I[IJIOCKOCTH KBaapaTa
KTPC, a npaMaa MA nepnesauxyasapaa npamoit PT.,
IIpamMaga KM nepnedEguKyJnApHA I[JIOCKOCTH KBajapaTa
KTPC, a npaMaa M A nepnenaukyaapaa npsamoii CT.
Bepmuna A rpeyronsanka ABC NneKHT B MJIOCKOCTH ., I1a-
pannenbioit npamoit BC. IIpameie BB, u CC,; nepnenanxy-
JAAPHE ILIOCKOCTH ¢ H IIepeceKaloT eé COOTEETCTBEHHO B TOY-
kax B, nC,.
10. IIpamas AB aexuTt B minockoctn A BC, npamasa CK nepneH-
AUKYJApHa 5TOH IIocKocTH, IIpaMaa KA mepneHauryaap-
Ha npamoil AB. TIpamaa AT nexut B nnockoeT ABC u nep-
NeHAUKYIAApEa npamoi AB,
11. [Ipamaa KM nepneEAUKYJIAPHA INJOCKOCTH paBHoOeIpeH-
Horo Tpeyroasanka ABC (AB = BC) 1 mepeceKkaeT e€ B TOUKe
T — cepeaune orpeska K M. Y3 touek K 1 M Ha npamyio AC
ONyIlleHEI NePNeHANKYAAPEI.

© ® N o

3apaun Kk § 17. Mnowaab opTOroHansLHOM NPOeKUMn
MHOTOYrOJibHMKA

4.089. © Beauuuna asyrpanuoro yraa A(BC)M pasua 60°, Or-
pesok AM nepnenauryaapeH miockocT BCM. Haiiante oTHO-
NeHHe NJAOIIAAN TPEYToabHHKA A BC K nJoiagu TpeyrojJsHHKa
MBC.

4.090. Kpaapar ABCD neperuyan no ero gnarousann BC rak,
y10o ofpasoBasca ocTphlid ABYPpaHHEIHA yroa o. Haiiaure oTHO-
[IeHne IJIOWAAN OPTOroHANBHOA mpoeKNK TpeyroasHuKka ABC
Ha naockocTk BDC x nnomaau rpeyroasHnka BDC.

4.091. © B xybe ¢ peGpom 10 npoBeaeHO CeYeHHE ILUIOCKOCTLIO,
[epecekaloileil yeThipe mnapaianeJbHEIX peGpa B obpasymomieil
C KaALIM N3 HUX yroa B 45°. OnpezenuTe nJjouianb ceueHUs.
Bce nu Takne cedueEUa paBHB! HJIH TOJBKO PABHOBEJIHKN?
4.092. £ B ky6e ABCDA,B,C,D, c pebpom 6 nposegeHo ceue-
HHE JIOCKOCTEIO, KOTOPAaSA NPOXOZHT “epes cepeaunsl pébep BC,
n BA, nepecekaer pébpa AA,, CC,, DD, 1 o6pasyeT ¢ KakAsIM
n3 HUX yroJ B 60°. Onopeaenure miomais ce4eHNA.
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4.093. Kamxpoe pebpo NpaBMJLHON ILIECTHYIMILHON IPHU3MEI
ABCDEFA,B,C,DE,F, pasHo a. OnpeaeauTe njomanb ceye-
HH#, TPOXOASIEro uepes: a) BepuinHbl A, C 1 D,; 6) cTopoHy
AB n sepmuny E,.

4,094, Cymma niromazneil Bcex GOKOBRIX rpaHeii OpaBHJIBHOI
MATHYTOJAbHOM MHPAMHALI B iIeCTh pad Gonblile NIOILALN €€ OC-
HoBaHHUA. HafignTe ABYrpaHHBI# yroa npu pebpe 0CHOBaHUA IIN-
PaAMH/IBI.

4.095. ¥ B npasusibsHOi TpeyroasHoi nupamuge MABC Bce 6o-
KOBble péfpa 06paayIoT ¢ ILIOCKOCTHIO OCHOBAHUA YIABl, PABHLIE
60°. HafiauTe oTHOmMEHHMe NROUIAAM OCHOBAHHA NHPAMHMIBI K
IJIOIIAAH CedeHUd, MpOoBeAéHHOrO Yepesd BepwinHbl B u C nep-
NeHIUKYIApHO pebpy MA.

4.096. B npaenacHOM TpeyroabHoit nupaMuge MABC npose-
JeHO ceueHMe uepes cepeauny pebpa MC m BepmiuHbl A H B.
IIaomaas 3TOro ce4eHUs COCTABIAAET g MJIOIIAAY OCHOBAHUA TH-
pamuasl. Onpegennre: a) yroa HAKJIOHA MJIOCKOCTH CEYECHHA K
TIJIOCKOCTHA OCHOBAHUA NMHUPaMUABI; ) yros, KOTOpHIH obpazyer
IJIOCKOCTh CedyeHUsA ¢ 60KOBBIM pe6poM NMUpaMUALI; B) YIoJ Ha-
KJIoHa 60K0BOro pefipa NHpaMMUALI K IIJIOCKOCTH €8 OCHOBAHUA,

4.097. £ B npaBuabHoft ueTHIpéxyronbHoit mupamuse MABCD
yepea pebpo AB u cepeanny pedpa MC npopeleHo ceueHUe, IO~
mags KoToporo B 1,125 pasa Goasuie naomaay ocHosanuns. Haii-
OUTE BEIHYHHY YIJa ME¥AY IIOCKOCThIO CeYeHHSA H [IJIOCKOCTRIO
OCHOBaHHA, & TaK¥e ABYrpPaHHEIA yroa npu pedpe OCHOBaHUA
JAAHHOM DUpaMUALI,

4.098. X K nrockocTH TpeyrosabHAKa ABC 10 0ZHY CTOPOHY OT
Heé mpoBemeHE! nmepneHANKYAApel AK u BM. Haiaute yrox
MexAY NIocKocTAME ABC u CKM,ecin AB=AC=BC=AK =
=0,5BM.

4.099, ¥ Vrox MemxAy MJIOCKOCTAMHU o K 3 paser ¢. Tpeyroin-
Huk ABC, nexaiuit B NJIOCKOCTH O, CIIPOEKTUPOBAJH Ha ILJIOC-
KOCTD § 1 moayunau TpeyroabHuk A, B,C,. 3areM TpeyroJLHHAK
A,B,C, cnpoeKTHPOBAJIH HA NJOCKOCTE & M IMOJYIHIHN TPeyrojhb-
HUK A,B,C, u Tax ganee. Ilocne fecaToro NpoeKTHPOBAHKUA NO-
AYYUICA TPeyToJAbHUE naomaneio S. Haiigure mioulagb Tpe-
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yroapHuka ABC 1 cymMMy naomnafeii Bcex TpeyroALHHKOB, Ha-
4uHasA ¢ Tpeyroabuuka A BC no tpeyrompHuka A B,Cy-

4.100. Yepes BepmuHy A kKBaapata ABCD mpoBeméH K ero
NIOCKOCTH NepOeHANRYnaAp AM, paBrEni 10. Vrox Mexay nioc-
rkoctaAMU ABC n MBC paseH 45°. HaiiauTe niaomaas Tpeyroib-
Hurka M BC,

4.101. B ocHOBaHHN TPAMOro INApPAJJEJIENIANEAa KBAAPAT CO
cTopoHoil a. Yepes cepeAWHE JBYX CMEIKHBIX CTOPOH OCHOBAHMA
npoBeAeHa ILIOCKOCTE, Nepecexkalnmad TpH OOKOBHIX pefpa ma-
panienenunena ¥ HAKJIOHEHHAA K MIJIOCKOCTH OCHOBAHH 1 IO yT-
aom ¢. Haliane miomans NoaAy4eHHOTO CeUeHHS .,

4.102. PaBrobeaperHEe TpeyrodbHHKH ABC u ABK ¢ o0mum
ocHoBaHHeM ADB Jnexxar B paanlHYHHRX ILIoCKoCcTAX. Haliaure
LI0IaAbL OPTOrOHAaJBLHON npoeknmuH TpeyroidbHuKa ABC Ha
mnockoeTe ABK, ecnu AB = 24 am, AC = 13 am, AK = 37 am,
CK = 35 om.

4.103. Yepes cropony AB ocaosauna A BC npaBHJALHOI'O TeTpa-
sapa PABC npoBejeHa IIOCKOCTH, HEPHeHAUKYIAAPHAA pebpy
PC. HafinuTe NaomMAaaes cedeHHA, €CJH CTOPOHA OCHOBRAHUA TET-
Pasnpa paeHa 8 cM.

4.104. B npaBRJALHOIT YeTHIPEXYTOJRHON NpH3Me moCTpoiiTe ce-
YeHUe, IPOXOAAIIEe Yeped CEPEAUHE] IBYX CMEXHEIX CTOPOH OC-
HOBaHHA H CepelUHY OTpe3Ka, COeAHHAILEro eHTPEl OCHOBA-
Huii. Haiigure naoinage 3Toro ce4eHHA, €CJIH CTOPOHA OCHOBA-
HHA IIPH3MEI paBHa 2 ¢M, & BrIcoTa — 4 CM.

4.105. ¥ B nmpaBuibHOI TpeyrolnHON NpH3Me, Kaxjaoe pebpo
KoTOpoil pasHo 9 AM, mocTpoiiTe CcedeHUe, MPOXOJAlllee Uepes
CTOPOHY OCHOBAHWA H CEPEIHHY OTPe3Ka, COeJHHAIOUIETO MeHT-
Pl oCHOBaHH mpusMbl., HaiifgmTe: a) yroa MexAy OAOCKOCTBIO
CeUeHHA M IJIOCKOCTLIO OCHOBAHHMA NPH3MEI; §) IIOINaAL cede-
HHA.

3apauv K rnaese 4

4.106. Jana npaBuasHAA TpeyroasHasa nupamuas. Hapucyiite
ABa e€ napajIelbHBIX CeHeHNA, IPOXOJAIlUe Yepes: a) CPeAHION
JUHUIO OCHOBAHMA B CPeAHION JMHHIO O0KOBOI rpaHu; 0) cpea-
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HIOIO JHEWNIQO OCHOBAHHA H MeJHaRy GOKOBOI I'paHH; B) MeINaHb]
AByX GOKOBBIX rpaHeil; r) BLICOTY K CpeHIOI JHHKI0 GOKOBO
rpaHy; a) BHCOTY N MeAHaHy GokoBoii rpanu. (Kaxarwiii pas Bul-
OKupaOTCcA ABA OTPesKa, Jekaiue Ha CKPeIINBAIIHXCA NpPA-
MBIX.)

4.107. ABCDA,B,C,D, — xy6. ITocTpoiiTe ABa ero ce4eHu, na-
panaesabHbIE MeXkAy coboil B npoxoAdaiHe Yepea nmpaMble: a) AC
uB,D;6)ACuC,D; B) ACu KL, rge roukn K u L — cepegunu
pébep cooTBeTcTBeHHO A, B, M CD; 1) AC 1 0,0,, rae Touku O, n
O, — nenTpH rpaneil coorBercTBeHH0 AA B, Bn A, B,C,D,.

4.108. Touxkn A # B mpHHAAJEKAT PASHEIM TPAHAM NPAMOTO
apyrpasHoro yria. Touku A, u B, — npoeknna Touek A u B Ha

pebpo aByrpaHHoro yria; AA, =a, A, B, = b, BB, = c. Joxaxn-

Te, uTo AB = .Ja2 + b2 + ¢2,

4.109. Touka A NeXXHT BHYTPH ABYrpanHoro yria B 60°; Touxkn
Ay m A, — OpoeKONH TOUKH A Ha ero rpaHH, IpHYEM A,A = 5,
Ay,A = 3. Hcmonpaya NaaHUMETPHYECKYIO TeOPeMY KOCHHYCOB,
HaWANTe PACCTOAHHE MeKAY TOUKaMH A, H A,.

4.110. ABCD u ABMK — npAMOYrolbHHKH ¢ 00IINM OCHOBA-
HHueM AB, AC | AM. Noxkaxute: a) BD | BK; 6) npamasa BD ue
OepHeHauKYyJIapHa npamoit BM,

4.111. HaBecTHO, 49TO B NIPAMOYTOJEHOM TeTpasape PABC mwio-
ckne yrael APB, BPC u CPA — npamble; PA=gq, PB=b, PC =
=¢. HaliauTe paccToAHMEe MeXKAY NPAMBIMH, COAEDPKAIIUMHU
KakJAble JBA CKpelIHBalInecda pebpa AaHHOTO TeTpa’Apa.

4.112. B rerpasape PABC pe6po AB mepneHAUKYJIAPHO pebpy
CP u pebpo AP nepneraukyaapuo pedpy BC. Doxamure, uro
AB?+ CP?2=AP?+ BC?,

4.113. Pé6pa AB u CP, AP n BC Terpasapa PABC psanMHO Dep-

NeHANKYAAPHEL JoxaxKknTe, uro pébpa AC 1 BP Tak:e B3AUMHO
NepreHANKYIAPHLIL.

4.114. U3 Touku A, He OpRHAAJAEKAMeH! NIOCKOCTH O, IpoBege-
HA K 9TOH IJIOCKOCTH HaKJIOHHAaA AB. Yepes ToOuKY B OpoBOAAT-
CA B IINIOCKOCTH . BCEBOSMOXKHEIE NIPAMEIE, K Ka*KA0H U3 KOTO-
PHIX IPOBOANTCA NepPHeHAUKYIAD na Toukn A. Onopenennre u-
rypy, o6pa3oBaHHYIC OCHOBAHUAMM 3THX OePHeHAUKYAAPOB.



I 75
3anaym k rnase 4

4.115. B retpaaape PA BC ninockue yraut APB, BPC u CPA nipa-
MbIe, JJoKaX)uTe, YTO OPTOrOHANLHOM MpoeKIHett BepIIHHE P Ha
mnJgockocTh ABC asafeTcd TOYKA IepecedeHHs BBICOT {opmo-
yenmp) TpeyroabHuka ABC.

4.116. B xy6e ABCDA,B,C,D, c peGpoM a HalliuTe paCCTOAHHE
ot nenrpa rpaiu CDD,C, ao naockoctu AB,C,

4.117. § B napanjieNbHEIX IJIOCKOCTAX B 1 [, PACCTOSHIE Med-
Ay KoTropmiMu b, JexxaT JBA pPaBHBIX KBaapata ABCD wu
A,B,C,D, cocropoHoii a, npuuém AB || A|B, AA, nepneHgnKy-
NApHA NAOCKOCTH B, npaMele BB, u DD, He DepOeHAURYIAPHEL
mwnockocTHy f§; Touka K — cepegmHa cropoHu CD. a) ITocTpoitte
IpAMYIC OepecedeHNs TIJIOCKOCTH 3, B MJIOCKOCTH, MPOXOAALIeH
yepes TOUKyY B, mepnenguryaapHo npamoit AK. 6) JoxaxuTe,
uto npamMas BD nmepnenmauxynapra naockoctu AA,C,. B) Haii-
AuTe PACCTOAHHA OT TOUKH K fo nnockocreit AA B n 44,C,.
r) Hattiaure paccrosnme Me:xay npamoit BD M naockoeTeio
B, D\K.

4.118. ¥ B napaanensHBIX NA0CKOCTAX 0L 1 O, , PACCTOAHME Me%-

Ay KOTOPBIMH DABHO ¢, JIeKAT paBHEIE IPABUIBLHEIE TPEYTOJBHA~
Kl ABC u A,B,C, co cropoHoli @. COOTBEeTCTBEHHBIE CTOPOHBI

TPeYroJlbHHKOB NONADHO HADAJNENbHEI, MpaMad AA, nepnes-
AUKYJAAPHa TLIOCKOCTH o, npaMele BB, u CC, He mepnesauKy-

JAAPHEL NJIOCCKOCTH o, TodKa K — cepeamHa croponnsl BC.
a) Jokaxxute, uTo npsamaa B,C; nepuneHIUKyIapHa NIOCKOCTH

AA K. 6) IlocTpoiiTe npamyio [, npoxoaaimyio depesd Touxky K
nepueHANKYNAPHO IIocKocTu ABB,. B) Ha#taure paccrosHue OT
rouku C, xo naockoetnn ABB,. r) Haligure paccToOAHME OT TOUKH
A jo naockocrn BCC,.

4.119. T OcuopanueM napannenenunena ABCDA,B,C,D, asna-

eTca poMb co CTOPOHOM a U GCTPHIM YIIOM A, paBHBIM o. HasecT-
HO, UTO BepillnHa A, yJajleHA HA PACCTOAHME 4 OT To4UeK A, B u

D, JlokaxHuTe, 4TO OCHOBAHUE NEPNEeHANKYIAPA, TPOBEAEHHOTO
U3 TOYKH A, Ha NnockocTe ABC, npuHajgre:xuT npamoit AC.

Hailigure ZIUHY 3TOro DepreHAHKYASPA.
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4.120. ¥ PaccTosine MeXAY CKPeUIMBAIOIMUMHCA AMATOHAMA-
MU ABYX CMEKHEIX I'pAHeR Ky0a paBHo m. Haiigure pebpo sroro

xyba.
4.121. ¥ Jlau ky6 ABCDA(B,C,D,. Yepes mobyto Touxky K pebd-

pa AB ky6a npoBeileHa NIOCKOCTH O, TAPANJIEIbHAHA TJIOCKOCTH
BDD,. Haligute yron Mexay npsmoii AD, A IJI0CKOCTBIO O

4,122, § Nau xy6 ABCDA,B,C,D, ¢ peépoM a. Touka K — cepe-

AnHa peOpa BC. Haiigute paccroaHre Mek[y TpAMBIMA AC 1
C,K.

4.123. ¥ B npasunbcHOit uweTeIpéxyroanHoil nupamuge PABCD
BrIcOoTa PO BABOe Goablie ¢cTOpOHEI ocHOBaHHA ABCD. Haliaure
paccToAHMe MeXAY npAMEIME AB 1 PC, ecau cTopoHa OCHOBA-
HUA DMpaMuAsl paBHa 17.

4.124. ABCDEFA B,C,D\E\F, — npaBnibHas MIIeCTAYTO/b"

Hafd OpHu3Ma, sece pédpa Kotopoil parHE 1. Haligure curyc yraa
MeKAY IIIoCKocTAMH: a) ABC n BC,F; 6) FB, D, n ABC;8)A,BC
nABF;r) BC,DuABC; nf) A;CE, n ABC; e) ABCu BFD,.
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3anaun Kk § 18. PaccTonaHwme OT To4ku 0o purypol

5.001. © [Ipamasx AB mnepecerkaeT IJOCKOCTE O B Touke ()}
p{4; o) = 4. Hadfigure paccToaHEe OT TOUKH B A0 NJI0CKOCTH, ec-
Jau: a) rouka O — cepeguna AB; 0) Touka B — cepeaunna OA;
B) TOuKa A — cepepuna OB,

5.002. ® [Ipaman AB mnepecekaeT ILVIOCKOCTE O B Touke O
p(A; o) = 4. Haitnure paccTosume oT Touku B go miaockoceTn o,
ecsin QA =8, AB = 6.

5.003. Touku A u B nekaT 110 pa3HbI€ CTOPOHBI OT MJIIOCKOCTH .
PaccroaHua or Touek A 1 B o NMIOCKOCTH O COOTBETCTBEHHO
paBabr T B 10. B KAaKOM OTHOLIEHHH {CUMTAA OT TOUKE A) nnoc-
KOCTb O J&JIUT OTpe3oKk AB?

5.004. Touxku A u B jexaT 110 pasHble CTOPOHBI OT IIJIOCKOCTH (.
PaccroaHua ot Touek A U B A0 NJIOCKOCTH O COOTBETCTBEHHO
paBHEI 7 ¢cM 1 10 em. [InockocTe o nepecekaeT oTpesok AB B Toy-
ke O, Haitpnre amunas otpeskos OA n OB, ecin AJNHA 0TPE3Ka
AB pasHa 51 cM.

5.005. Toukun A u B nekaT no oAHY CTOPOHY OT ILTIOCKOCTH ¢,
Paccerogausa or ToueKk A 1 B [0 NMJOCKOCTH 0. COOTBETCTBEHHO
paBHB! 7 cM B 10 cm. IldockocTe o NepecekaeT Opamyi AB
B Touke O. HafiguTe nnnHs1 oTpeskor OA n OB, ecnn AIHHA OT-
pearka AB pasHa 51 cM.,

5.006. © Touka M paBHOYZaNeHA OT BePUIHH IPAMOYTOJIbHHKA.
PapHoyaasieHa Ju ToOYKa M OT CTOPOH 3TOTO NPAMOYIrONBHEKAT

5.007. Touxka M parHOYAaJIeHa OT BePIIHH NPAaBNILHOIO MHOTO-
yronsHuka., ParHoyzaneHa Ju Touka M OT CTOPOH 3TOro MHOro-
YroNbLHNKA?

5.008. Touka P ypaneHa oT KasJAoH BepNIHHEI NMPABUALHOTO

TpeyronsHUKa ABC Ha paccroanue /21, a or kamjgoit ero cro-
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POHEI — Ha paccTosdHHe 2 A3 . Haitaure: a) paccrosHHe OT TOUKH

P 10 n10CKOCTH TPeyroJbHHKA; 0) mIolnalh JAHHOIO TPeyrofb-
HMKA; B) yroJ Mexay miockocramu ABP u ABC.

5.009. © Touka K HaxoguTcs Ha OZMHAKOEOM DACCTOSHHHM OT
Kayxxao¥ W3 NpAMBIX, COAepRAaIINX CTOpPOHHI pomba ABCD, m
PABHOYIAJNEHA OT Kam ol ero Bepmunel. HailiauTe yrae pomba.

5.010. £ Bepmunn A u B ksagpara ABCD nemat B INOCKOCTH
o, a epmuHa C yaaneHa oT Toit niaocKocTH Ha 4. HajiguTte pac-
CTOSSHHE 0 NJOCKOCTH ¢ OT: A) Touky D; 6) Trouxkm O nepeceue-
HUA AUaroHajdeil KBajgpatTsa; B) Touku M — cepeaunsl DO;
r) Touku K nepeceueHns MeANAH TpeyroabHHKA ADQ; o) Toukn
T nepeceueHus MeMAH TpeyrodsHnKa DOC.

5.011. © Bepmuus! A n B TpeyroasHuka A BC fesxar B ILI0CKOC-
TH O, 8 TouKa M — cepeauHa cTopoHs AC, yAaleHa OT JIOCKOC-
™1 o Ha 6. Haligure paccTogsHHEe OT NJOCKOCTH O JO: &) TouKn C;
0) cepeaunel BC; B) cepeAuHLl cpeAHeil JUHHMH TPeyroabHHKA,
napaniaensHo#t BC; r) TOYKH nepecedeHN A MEANAH.

5.012. © Karer AB mnpaMoyroasHoro tpeyroabauka ABC ne-
KHUT B IJIOCKOCTH (L, 4 BepiunHA C yAaJeHa OT 9TOM NJIOCKOCTH Ha
paccroanaue 8, HalignTe paccToAHHe OT ZAHHOI IJIOCKOCTH M0
HEHTPa OKPYXHOCTH, OMMUCAHHON OKOI0 TPEeYrOJEHUKA.

5.013. B tpeyronbauke ABC cropona AC =4, AB=6, BC =8,
Bepinuas A u C nexkaT B IVIOCKOCTH O, 4 ToOuKa B yaaneHa OT
aToit nnockocT Ha 4. Haitaure paccToanna xo sroit naAoCKOCTH OT
ToYeK: a} M — cepenuHn GuccekTpucnt BB;; 6) A, rne AA, —
6uccekTpuca TpeyronsHuka; B) C,, rae CC, — GHcceKTpHuca Tpe-
YrONBHUKA] ') HEeHTPa BINCAHHOH B TPEYrONBLHUK OKPYXKHOCTH.

5.014. © OcHoBanua BC u AD tpanenun A BCD paBHEB!I cOOTBeT-
cTBeHHO 8 1 10. Toukn A n D nemxat B IIOCKOCTH ¢, A BEPINHHA
B yaanena ot miaockoceTH o Ha 18. Haiinure paceToAHHMe OT I1IOC-
KOCTH o J0: &) ToukH C; 6) TOUKM NepeceteHUs cpegHeit TMHUK
Tpamelunn ¢ eé anaroHansio AC; B) roukn O nepecedyeHNs AHATO~
HaJeil Tpanelum.

5.015. £ Bepmuua D terpasapa ABCD yaaneHa OT ILIOCKOCTH
ABC Ha 6. Ha xaKkoe paccTostHHE OT 3TOM IUIOCKOCTH YI&JeHBI:
a) rouka K — cepeauna BD; 6) royka M — Touyka nepecedeHud
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MeauaH TpeyroabHuka ABD; B) Touka N mepeceueHusa MeguaH
TpeyroaerHuka BCM; r)cepeguna MK; z) Touka nepecedueHus
MeanaH Tpeyroasanka CMK.

5.016. B xy6e ABCDA,B,C,D, npoBefieHo CeueHHe uepe3 Bep-
IHHE A, C 1 B,. PaccroaHne oT BepiuHbl B 10 NJIOCKOCTH ce-
yeHudA pasHo 8. Haliiute paccTOSHUA A0 NTAOCKOCTH CEUEHUSA OT
sepmun: 4; C;; D,.

5.017. B kybe ABCDA,B,C,D, npoBeacHoO CeueHHe uyepes Bep-
muHER A, C, n B, PaccroAarne or BepminHbl B 0 ILIOCKOCTH Ce-
deHKdA paBHO 4. Haliqure paccTOAHNA A0 TLIOCKOCTH CeHYEeHMA OT
sepmius: A; C; D; D,

5.018. © ABCDA B,C,D, — xy6. Touxka M nexur Ha pebpe AB
H JeJIHT eTo Ha oTpe3kn AM = 3 u BM = 5, Haiiaute paccToAHHe
ot Toukn M fpo xamao# u3 maockocrei: ADA,; BCB,; A, B,Cy;
DCC,.

5.019. B xy6e ABCDAB,C,D, ero anaronanu A,C n BD, nepe-
cexalores B Touke M, Hajignre paccroanusa or Toukn M ao kax-
Aot u3 niaockocreii AB, D, u BC,D, ecnu peGpo ky6a paBHo 6.

5.020. © Cropona AB napannenorpaMmma A BCD nesuT B nioc-
KgocTH o K — cepeanna BC. PaccToaHMe OT TOUKH NepeceueHUs
OUATOHANEH NapAJIeorpaMMa A0 IIJ0CKOCTH o paBHO 9. Haii-
AUTe paccToAHNe OT Touku E no muockoery o, ecan touka K —
cepeanna AE.

3anaun k § 19. PaccTofiHue Mexapy purypamm

5.021. © PaccTroarne Meky OBYMSA NapasijeibHBIMH [1JI0CKOC-
TaMu paBHo 5. HeMy DaBHO paceTOAHAE OT TOUKM, TPHHALIENK A -
wreif omHOIt M3 3THX ILIOCKOCTEl, 10 Bropolt miaockocTu?

5.022. © PaccroaHue OT TOYKN A0 KAMNKIOH N3 ZBYX IAPaLIeNb
HBIX IL1ocKocTeil paBHO 6. HalignTe paccToaHne MexXay JaKHBI-
MH ILTOCKOCTSAMH.

5.023. © PaccTroanne Mex Ay ABYMSA NMapajiebHbIMH IJI0CKOC~
Tamy paBEo 8. Touka yraieHa ot oAHol H3 3THX mIocKocTel Ka 3.
Ha xakoe paccTOAHNE 2Ta TOUKA YAANEHA OT BTOPOM MIOCKOCTH?
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5.024. © PaccTosHue Mexay ABYMA NapaJJeIbHEIMY IIOCKOC-
TAMH pasHo 5. Todka yjajieHa 0T oJHOH M3 STUX MITOCKOCTEN Ha
10. Ha Kaxoe pacCTOAHHE 3TA TOYKA yAaJieHa OT BTOpO#H miaoc-
KocTi?

5.025. © PaccTodgHHA OT TOYKHM IO IBYX NApPANIENbHBIX MJI0C-
KocTel paBHEI cOOTBeTcTBeHHO 3 B T. HalizuTe paccToaHue MeXx-
AY 9THMHU IJIOCKOCTAMH.

5.026. © Toukn A n B NpUHAJJIEMXAT COOTBETCTBEHHO JBYM Na-
panjielbHBIM ILAOCKOCTAM O U [}, pACCTOAHHE MEXAY KOTOPEIMHA
6. lnuna orpeska AB paeHa 12, Touyxa M mpuHaANEXKHT OTpes-
Ky AB u yganeHa or naocxkocTH o Ha 2. Hafiaute AnHHEBI OTpes-
KoBAM u BM,

5.027. Toukn A u B ipuHajeXaT COOTBETCTBEHHO ABYM IapaJi-
JeNBHEIM ILIOCKOCTAM L B B, PACCTOSHHE MeKAY KOTophiMu 10,
JdmmHa orpeska AB pasra 30. Touxka M npuBagiekuT npaMo#

AB u ynaneHa oT INIOCKOCTH & Ha 2. HaifiagnTe AJMWHEL OTPE3KOB
AMn BM,

5.028. IlnockocTH PaBHOCTOPOHHEro TtpeyronsHuKa ABC co
CTOPOHOIi 6 1 paBHOGeADeHHOrO TPeyroAbHEKA ABK (AK = BK =
= 9) nepnenaukynapHsl. Haliiute paccTOdHMEe MEXAY: a) TOU~
kot K u neHTpoMm O tpeyroapauka ABC; 6) npameiMmu AB u CK.

5.029. ¥ ABCD — xeanpar co cToporoii 4. Touka M npunagne-
sKHT cTopoHe CD B genuT eé B OTHOIODGHHE 3 : 1, cuprasa or D.
IIpamasa TM nepneHauKyIaApPHA NIOCKOCTH KBagpara. TM = 4,
Haiigure paccToaHue MexAy nNpaMeiMu: a) TD u AB; 6)TD n
BC;B)TCunAD; ) TBu DC.

5.030. © CTopoHK OCHOBAHMMS NMPAMOYTOJBHOrO Napajiesein-
nega ABCDAB,C,D, pasnHl g n b, Haliiure paccroanue MexRAy

AuaroHans BD, napajienenunesa M Hemepecekaronum eé 6o-
KOBBIM pebpom 4A4,.

5.031. B npaenasHOM TeTpadape PABC c peSpom @ toukn M
u K — cepenuHbl pébep cooTBeTcTBeHHO BP u CP, Touka O —
IeHTp ocHOBaHuA A BC. HailgluTe paccToaHNe MeK Y IPAMBIMHS
A MKuOP;6)APuBC;8)ABu MK.

$.032. g Han ky6 MNPQM N,P,Q, c pe6pom a. Touka K — ce-
peauHa pebpa N, P,. 3amonunre Tabnuiy.
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N& Mpamme ~ e?u::.ycc;.:::':nm
1 MM, QP

2 NN, QP

3 QP MK

4 Qe MK

L] N,Q MP

6 MK NP

7 N,P PQ

8 MK N@

9 QK MP,

3agaunm k § 20. N'eomeTpuU4eCKNE MECTAa TOMEK,
CBA3aHHbLIE C PACCTOAHMEM B MPOCTPAHCTBE

5.033. © [anr nepeceKaloluecsa IJIOCKOCTH « 1 B. Haiianre
MHOJKECTBO BCEX TO9YEK IIPOCTPAHCTBA, NMPHHALJIEKAIHX NJIOC-
KOCTH ¢ M YZAJEHHBIX Ha paccToAHHME M OT IIJIOCKOCTH B.

5.034. © [Jaum nepecexaoliuecs ockoern o m . Haligure
MHOKECTBO BCEX TOUEK IIPOCTPAHCTEA, KAKIaA U3 KOTOPHIX VAA-
JIEHA OT IIJIOCKOCTEH O H 8 COOTBETCTBEHHO HA PACCTOAHNA @ H b
(a=0,b+0).

5.035. © Hajizure MHOKECTBO BCeX TOUCK MMPOCTPAHCTBA, PABHO-
VAAREHHEIX OT TPEX AAHHBIX TMOTIAPHO NApANLIeNbLHEIX IPAMBIX.

5.036. © IaHnl NJOCKOCTL O K He IPHHAAJeKANIIHe elf TOUKH A
n B. Ha nnockocTi . HARZHTE MHOMECTBO BCEeX TOYEK, PABHO-
VAANEHHBIX OT TOYEK A n B.

5.037. © CyMmMa ABYX NpPOTHBONOJIOMKHEIX YIJIOB ILIOCKOTO Ye-
THIPEXYTOALHUKA paBHa 180°. HaliiuTe MHOXeCTBO BCeX TOUEK
OpPOCTPaHCTBa, PABHOYIAJIEHHEX OT BCEX BEPIUWH JAHHOTO Ye-
TEIPEXYTOJBHUKA.

5.038. © CyMMBI IPOTUBOMOJOMKHEIX CTOPOH ILIOCKOPO YETHI-
péxyroibHHKa paBHBI. UTo cofoil mpeacTABIAET MHOMKECTBO
BCEX TOUEK [POCTPAHCTBA, PABHOVAAJIEHHEIX OT NPAMBIX, COZEp-
JKAIUX CTOPOHBL JAHHOTO YeThIPpEX YrOJAbHUKA ?
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5.039. Touka M He npUHAAJEIKUT MIOCKOCTH O, a ToukKa B npu-
HaAJIeXHT 3TON NIocKocTH, HTo coboll mpeacTapiieT MHOMKECT-
BO OCHOBAHNI BCEX MEPNEHANKYJIAPOB, NPOBEACHHBIX M3 TOUKH
M KO BceM NPAMBIM IJIOCKOCTH ¢, TPOXOAAIINM Uepe3 TOUKy B?

5.040. Touka A yaajgeHa OT ILIOCKOCTH O HA PACCTOsTHHe, paB-
Hoe 4 cM. B nnockoceT o Ha#ZUTEe MHOXXECTBO BCEX TOYeK, yAa-
JEHHBIX OT TOUKHK A Ha PAcCTOAHNE, PaBHOe D CM,

5.041. IlnockocTu o 1 f mepneHAUKYAAPHLI, TOYKA A OpHHAL-
JeUT MIOCKOCTH O B YAAJEHA OT [JIOCKOCTH 3 HA paccTOAHHE,
paBHOe 8 ¢cM. B niockoern [ HAAHTE MHOKECTBO BCEX TOYEK,
VAAJEHHBIX OT TOYKH A HA DACCTOAHHE, paBHoe 10 cM,

3apauyn krnase 5

5.042. [InockocTs o nepeceKkaeT ¢TopoHel AB n BC napanneno-
rpaMma A BCD coorBercTBeHHO B TouKax K (cepeguna AB) n P
(BC : PC = 3). PaccToaHKe OT TOYKH B 0 3TOH NIOCKOCTH PABHO
6. HaiiguTe pacCcTOAHUA OT OCTAJBHBLIX BePIINH IapaJesorpaM-
Ma J0 IIJ0CKOCTH (L. :

5.043. IlnockocTs o, Mepecexasd oTpe3oK AB, AeJUT ero B OTHO-
nreHun 7 : 5, cuntad or Trouku B. Haiinure paceTosane ot Toaxu
A RO IJIOCKOCTH ¢, eCJH pacCTOAHNE OT cepeAUHL] oTpeska AB
A0 3TOH IJIOCKOCTH PABHO 2.

5.044. Bce BepnHn Kyba, KpoMe ABYX IPOTHBOMONOMHBIX A U
C,, nTexallux Ha OZHON AMATOHANM, OAMHAKOBO YJAJIEHEI OT He-
KoTopoil naockoeTu o. Haligure paccTOSHTE OT KAKAON U3 3THX
BepIuHH (uckawuada A ¥ C,) 10 NNOCKOCTH ¢, ecnu pebpo kyba

paeHO 6.

5.045. MABCD — npaBunbHas UYeTBHIPEXYTOJbHAA MTHpAMUIA,
Pebpo ocHOoBaHMa mupamMuasl paBHO 6, a eé BpICOTA paBHa 4.
HaiianTe paceroanue oT BepmuHbL A 10 naockoetu MDC.

5.046. ¥ Ipamasa AB nepnenankynapaa npamost CP, npaMas
AP nepnenaukynapHa npamoii AB. Ilpamas AP neponeHAuKy-
JaAapHa npaMoii CP; AB = AP = CP = 4. Haiigute paccTosiHHe
Mexay npAMeIMH AP u CB.

5.047. PeGpo kyba paBHo a. HalianTe paccToAHNe MeKAY CKpe-
IIMBAIIIAMACA NPAMBIMHE, COJEepIKalllAMU: a) AMaroHajlb KyGa
H ero pebpo; 0) naroHans Ky6a N AMAroHajab ero rpaHH; B) An-
aroHalu ABYX COCEIHHX rpaHei.
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5.048. Ocuoranna BC u AD Tpanenun ABCD paBHBI COOTBeT-
creenHo 8 u 10. Toukn C 1 D npUHAIIEKAT IJOCKOCTH O, 4 Bep-
muHa B yaaneHa oT IIockocTH o Ha 4. HaliauTe pacCTOAHHA OT
MAOCKOCTH ¢ A0 8) TOUKH A; §) TOUKH IepeceueHHdA cpeAHeil -
HUM ¢ guaroHane AC; B) ToukH (O mepeceueHHs AWAroHasel
Tpamenuy.

5.049. B xy6e ABCDA,B,C,D, npoBeaeHO cedeHUE 9epes TOUKH
M, N u K — cepeannn péGep coorBercTBeHno A, D, C,D, n
DD,. Paccroanue or BepmrrHbl D) 10 NI0CKOCTH CeMeHUs PAB-

HO 9. HaltauTre paccTOAHUA [0 MNIAOCKOCTH CEHEHUA OT BepHINH:
ACyDiB;Cy A B,

5.050. B npasunraoM Terpasape PABC ¢ peGpoM a Toura O —
meHTp ocHOBaHuA A BC. Haiizure paccToanue oT Touku K — ce-
peAnHEI BeicOThl PO TeTpasapa a0 ero rpanu ABP.

5.051. B ocuHoBannn nupamuael MABCD neM)utr napaiieno-
rpamMm ABCD. Tourxa O nepecedeHHd RUAroHaJied Nnapasieno-
rpaMMa yaajeHa ot naockoctH M DC wa 6. Haiaure paccrosgnne
A0 aToili MIOCKOCTH OT: a) TouKkH A; 6) ToukH B; B) TouKu K, rje
MK — mMeanaHa TpeyroabHMKa AMD; r) ToukH nepecedeHUA
MeAHaH TPeyroJasHuKa A BC; 1) TOUKH ODepecedeHUA MeAHAH Tpe-
yroasEuka M BC.

5.052. ABCD — napannenorpaMm co cTopoHamu AB = 6cM 1
BC = 14 cM. Ctopona AD nesxuT B MIOCKOCTH B, pACCTOAHNE OT
TouKkH B a0 naockoeryu B paBHo 3; M — Touka nepeceyenua Suc-
ceKTpHC YriioB A n D napannenorpamma. HaliguTte paccToarne
oT Touku M zo naockocTH §.

5.058. OcuoBaHnueM Terpasapa PABC cay»xur pasroSeapeHHBIH
nDpAMOYTOJAbHBI TpeyroakHNK ABC (AC = BC = g). HaBecTHO,
yTo PA = PB = PC = b, HalixuTe paccTOAHHE MEXIY IIPAMBIMHI
ABucCP.

5.054. lano MHOKECTBO BCeX ILTOCKOCTEMN, IPOXOAAINMX eped
HaHHYIO NPAMYIO I, U TOUKA A, He NTPUHAAJIeXKAIAR 3TOH IPA-
moil. HaligjuTe MHOXKECTBO TOUeK, ABAAIOIIUXCA OCHOBAHUAMN
NepOeHANKYIAPOB, NMPOBeASHHEIX H3 TOUKH A KO BCEM AAHHBIM
HJIOCKOCTAM.

5.055. IInockocTH 0 ¥ } HepleHAUKYAAPHBI, TOUKA A yAajeHa
OT IJIOCKOCTH o Ha 6 cM, a ot urockoeT! 3 — Ha 8 cM. Haitnure B
KX 08 H3 nDAocCKocTel o0 H B MHOXKeCcTBa BCex TOYeK, YHAJNEH-
HBIX OT TOYKH A Ha paccToAHHe, paBHOoe 10 cMm.
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5.056. Ha noeepxnoctu ky6a ABCDA B,C, D, Hajigute 1 noct-
poiiTe MHOMKeCTBO BCeX TOUEK, PABHOYAAJEHHBIX OT: &) BepIIUH
A u B; 6) BepiunH A u C; B) BeputiH B u D, ; r) ToukH nepeceye-
Husa auaroHaneit rpann ABCD u cepepunn pebpa A B, .

5.057. Ha nosepxnoctn kydoa ABCDA B ,C, D, HalifuTe H NOCT-

poiiTe MHOMKeCTBO BCeX TOYeK, YAAJEHHBIX OT BEPIIHHM A Ha
paccTosEue, paBHOe AJNuHE pebpa Kyba.

5.058. Ha noeepxuoctu ky6a ABCDA B ,C,D, HalinuTe U nocT-

poiiTe MHOX(ECTBO BCeX TOUEK, YAaleHHBIX OT pebpa AB Ha pac-
CTOSIHHE, PABHOE IOJIOBHHe AAUHEL pebpa Kyba.

5.059. Ha nosepxnocT kyGa ABCDA,B,C,D, HalianTe 1 OCT-

poiiTe MHOKECTBO BCEX TOYEK, PABHOYVAAJEHHEIX OT ILJIOCKOCTEH:
a)ABCu ABC,;6)ABC, n A,CD.

5.060. Ha noeepxHocTn Terpasapa ABCD raiigure u nocrpoiire
MHOKEeCTBO BCeX TOUeK, paBHOYAAJNCHHBIX OT: ) BepIuuH A u B;
6) cepeauner pebpa AC u Bepmmam D; B) naockocreit DAC n
BAC.

5.061, Ha noBepXHOCTH OpaBHABHOTO TeTpadapa ABCD naiian-
T€ U MOCTPOIiTe MHOKECTBO BCeX TOUEK, VAAJIEHHBIX OT BEPIINHE
A Ha paccToAHUe, paBHOE IIOJOBHHe NJINHE pefpa TeTpaszpa.

5.062. ¥ Pebpo kyba ABCDAB,C,D, pasHo a. Kakyio Hau-

MEHBIIYI0 MIOIRAAP MOYKET HMeTh TpeyroabHHK ACM, ecau
Touka M mpuRaanexut npamoii B,D,?

5.063. ¥ Pe6po xky6a ABCDA B,C,D, pasHo a. Kakyw nau-
MeHBIIYI0 IINOIaAk MOXeT HMeThk TpeyronsHux BDT, ecnm
Touka T nIpHHALIEeRUT npsiMoil A,C?

5.084. T PeGpo npasunnHoro terpasapa MABC papHo a. Tou-
Ka K — cepennHa pebpa AC. Kakyio HaMMEHBLIOYVIO MJIOIRALB
MOeT HMeTh Tpeyroasuuy M KT, ecnu rouxa T JexuT Ha ApA-
Moit AB?

5.065. % B npamoyronsHoM mnapaanenennneae ABCDA,B,C,D,
pebpo A4, = a, AB = 3a u AD = 4a. Kakyo HaMeHBILIYIO 1JI0-
Hlagb MOKET UMETh TpeyToabHUK AD,M, ecan Touka T nexur
Ha pebpe AB?
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5.066.  Pefpo ocHOBaHNA NpaBuARHON npuamet ABCA,B,C,
pasHo a. Bokopoe pebpo npuamel pasHoe 2a; Touka P — cepeauHa
pebpa BB,. Kakyiw HauMEHBITYIO TLI0MALE MOJKET UMETh Tpe-

yroapHHK AB K, ecim Touka K nesxnT Ha npaMoit CP?

5.067. Bce BepImHHLI TeTpA3Apa HAXOAATCA HA OANHAKOBOM pac-
CTORHUH OT IIOCKOCTH. CKOABLKO CYIIECTBYeT TAKHX ILIOCKOC-
Teit?

5.068. Touka M yaaireHa Ha paccToSHHe 4./2 or KaxzoN u3
TPEX BepIINH KBaApaTa co cTopoHoil 8. HokaxnTe, uro Touka M
OPUHAAJIEKHT IJIOCKOCTH 3TOro KBaJpaTa.

5.069. ¥ Touxka A npuHAIJeXHAT OKPYKHoCTH paimyca 1. O1-
pe3ok AB anuHEBL 2 DepHeHANKYJIApeH IIOCKOCTH 3TOH OKpPYIK-
HOoCTH; C — Takas TOYKA OKPYXHOCTH, YTO ANHHA nyru AC paBsa
x (0 < x € ). 3azaiiTe QYHKIIUIO pPACCTOAHHUA MeKIY TOUKaMu B
nCorx.

5.070. T ABCD — npsaMoyroapHHK €O cToOpoHAMU AB = 3 u
BC =4, Tpeyroapeuxku ABC n ADC BpalialoTCA BOKPYT AHATO-
Haan AC. B KakHX nipefenax usMeHseTca AJUHa oTpeska BD?

9.071. Tpanenuo ABCD co croponamu AB=BC = CD =6 n
AD =12 nepernyam no suarouanu AC tax, uTo sepmmrHa D oka-
3asiach BHe IINIOCKOCTH AAHHOW Tpanmeinu. Momxer JM npu aToM
paccToAHMe MEeXIY ToukaMM B M D OwmiTh paBHEBIM: a) 7; 6) 5;
B)10;1r) 11?

$.072. ABCDEFA,B,C,D,E\F, — npaBWIbHas IeCTHYTOJb-
Had npuaMa, Bce pébpa kKoropoii paeusr 1, Haliaure paccrogaue
oT BepminHn B go nmpsmoii: a) E,\F; 6) D,F,; B)C,D;; r)AD;;
n)CD,.

6.073. ABCDEFA,B,C,D E\F, — npaBaibHafA IIeCTHYrolh-

Haf NpH3Ma, Bee pédpa kotopoit pasrwM 1. Haitaure: a) paceroa-
HUe OT BepIIHHH A, Ko miaockoct BCC,; 6) or Bepmiue A, u D,

a0 nnockocTd AC, E,; B) or BepmuH F u B, 10 nnockoctu AF, D,

$.074. ABCDEFAB,C,D,E\F, — npaBAIbHas INECTHYTOJb-
Hada npusMa, pebpa koropoil paBHH 1. Halinure paccroanue
Mexay npameiMu: a) B\F u CE,; 6)A;Bu B,C; B)E,E u AB;
r) BE, u B,C.



Cnara

BEKTOPHbIN METOA
B NMPOCTPAHCTBE

3apa4dn k § 21. NMoHaTme BekTOpAa.
JluneHbie onepaunn Hag BEKTOpaMin

6.001. © Moxker AU AMuHA CYMMEBL JABYX BeKTOPOB OHLITh:
2) MeHLIIIe AJAHHBl KAXKAOTO M3 cjaaraeMsiX; 6) paBHoit cymme
IJHH claraeMeixX; B) Gonbnie cyMME AJIMH caaraeMeix? OTeer
obocHytiTe.

6.002. (Yemno.) © llan rerpasap PABC. Toukn K, K,, K;, K,
K, K; — cepeaunsl pébep coorsercTtBeHHo PC, PB, PA, AB,

e
BC, AC. HazoBure Bce BekTophl: 1) paBHEIe BexkTOpPY: 8) K, K53

r—
6) K;K,; B) K,K;; 2) nporuBonmonoxkuele Bektopy: a) K, K, ;

6) K3Kg; B) K4Kﬁ .
6.003. © Haobpasure napannenenunes ABCDA,B,C,D,. Haso-

— —_— —
BHUTE BEKTOp, paBHLIHA cCyMMe BEKTOpOB‘ a)AB + A, D,;6)AB +

+AD1, B)DA + B, B r-)DD1 + DB, ,u)DB + BC e)AD +
+ A,B, +CCI,.}R)AD + D Cl +DD1 +CB + B1A
6.004. Haueprture napannenenunes ABCDA B,C,D, n o6o-

B — - —_—
sHaueTe C,D, =4, BA =b, AD =¢. Hao6pasure HA pUCYHKe
BeKTOpBL: 8)& — D3 6)b —@; )8 —E;r)d+ & - b3 ) +b —d;
e)—d - b.

_— —— = —
6.005. © Yopocture Bolpasxenue: a) AB - HM + BC — AC +
— v — e —_ — — —
+PE + HM; 6)CK - EM - AE + AM + KM + PC;

_r = = == = =3  — —_ —
B} KM + BE + AC-KE +CA -BC +MP;r)AB +CE +

i e s
+MH+BA+EC+HM.
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6.006. (Vemnuo.) Jauw: rouku 4, B, C, E. [IpeacraBbre BEKTOD

—>

AB B BHAe nuHeHOI KOMOMHALIUY CHEAYVIOUIHMX BEKTOPORB:
_— = — — — —> — —3 —> —

a) AC, EC, BE ;6)EA, EC,CB;B EA, CE, BC; 1) AC,

—_— -y — —

BE,EC,CB, BA,

6.007. Jan napanaenorpaMm ABCD, O — npousBOIBHAA TOUKA

—_— = — —3
npocrpascTea. [Jokaxkure, uto OA + OC = 0B + OD.
6.008. © . Jlan napannenenunea ABCDA,B,C,D,, O — npous-

— —
BOJIbHAA TOUYKA NpocTpascTsa. Jlokamkure, aro: a) OA + OC | =

— — —_— — —_— —
=0C +0A;6)0D + OB, = OB +OD,.

6.009, lokasxure, uto M A — M,B = M,A ~ M,B.
6.010. (Yemuo) PABC — rtetpasap ¢ BepiiuHoii P. Haltaure
— — — — — —

Touky M, ecau: a} PM = PA + PB; 6) PM = BA + BC;
— — b — — — — —_

BYAM = AB + AC + AP; ")CM = PA - PB; o) AM =
—  e—y  —3  —> _ = - —

=PB +AC + PA - PB;e) PM =PA + BC + PB.

— —
6.011. © UseectHo, uto AB = 2A0 . JlokasuTe, UTO TOUKU A K
B cHMMeTpHYHEL OTHOCHUTENLHO TOUKH O,

6.012. O — Touxa nepeceueHus guaroHaneii kyba ABCDA,B,C,D,.

—_— 3 —— —_—
Haiizure uncao x rakoe, uro: a) AB = xCD; 6) AC, = xAO;
-—-—) —

) OB,=xDB,;r) B xDB ;1) A,C = xCO.

6.013. BexToph @ u b, a Takske BEKTOPH @ U @ KONJAMHEapHbL.
IoKkaxuTe, 4TO KOJIHHEAPKL! BeKTODbI: a)d + b u €;6)d — b u
Z;B)3+2bud;:r)-3a+2buc.

6.014. Bexropr1 & + b né - b KoJImHeapHB!. JlokasKuTe, YTO

-
EEKTODHL 4 M b KOJJMHeapHH.
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6.015. © Joxaxure, uro ecau rouka M — cepesaHHa OTpPe3KAa
—_
AB, a O — npouspBoibHAA TOYKa IpPOCTPAHCTBa, To OM =
1 —_—> —
=3 (OA + OB).
6.016. [oxaxxure, 4To ecIn Touka M — NEHTPOUA TPEYroNbHH-

xa ABC, 10 MA + MB + MC =0.

6.017. © HokaxXuTte, 94T0 ecau Touka M — IEHTPOM/] TPEYrohb-
HuKa ABC, a O — npoM3BOJBHAA TOYKA IOPOCTPAHCTBA, TO

— ] = - —
0M=§(OA + OB + OC).

6.018. ¥ B reTpasape PABC Touxku M, u M, — 1ueHTpOUALI rpa-
He# cooTsercTBeHHO PAB u PBC. oramure, wro MM, | AC n

MM, = 2 AC.
6.019. (Yemno.) Jan ky6 ABCDA,B,C,D,. Touxn K, K,, K,,

K,, K5, K; — cepenunnl pébep cooTBeTcTBeHEO AA,, BB,, CC,,
DD,, AB, C;D,. HasoBuTe BeKTODHI: 1)paBHBIE BEKTODY:

a) K,K,;6) K4B; B)BCy; 1) K,K.; n) K,Kq; €) AKg; 2) npo-

TUBONOMOMHEIE BEKTODY: a) KJ&T;; 6) AD;; B) ch;; T) DlKé;
— —

a) K,C;e)CK,.

6.020. HJaiia npaBuJbHaA YeTBIpEXYyrosbHaa nupamnga PABCD

—_— —
¢ BepmnHOii P. JokaykuTe, 4TO cyMMa BeKTopoB AO, PB, PC,

—_— — —3 — —_— — — —
OP, DP, BA, BC paBHa cymMe BekTopor AP, DA, DC, BC,

— —
BA, PC, rae Touxka O — LEHTP OCHOBAHWA INPAMUILL,

6.021. © ABCDA,B,C,D, — napannenenunex. Haueprure Bex-

—_—
Top AM , econ:

— — — — — —

a)AM = AB + BC + DD,; 6)AM = AB + BC + CD;
— — — — — — — —
B)AM = AB + BD + CC,;; r)AM = AB + BC + DA;
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— — — — E — — e —
mAM = AB + AC + BC; e)AM = AB + C,B, + AC;
—_— — > 3 y  — —_ =
%) AM = BC + BB, + C,D;;3)AM = DC, + BC + B,A;

ey —_ > 3 3 > >
u) AM = AB, + +AD, + CC,; x)AM = AD, + C,D; +

—_— 3 —3 —_— — = @ —3 —
+B,C, + ByB + AB;n) AM = A,;B, + C,B, + CC, + AC +

—_ _ ) — > > y — —
— — —
6.022. © Haueprure rerpasap PABC u nocTpoliTe HANpPABAEH-
—_— — —_—  —
Hulll oTpesok, sajawmuit sexTop: a) AB + BC; 0) AC + AP;
— —a —_ — —_— — — —
B)PB + PC; 1) AC — AB; a) AB - CB; e)-BP + BC;
—_— — —
x)—-BP — PC + BC.

6.023. ABCA,B,C;, — npuama, YKakHTe TOUKy M, eciau:

_ — > 3 > > > >
a) BM = BA + C;B, + A,C;3;6) B,M = BJA + B,B + AA;;
_— — = ————
B) AB+ BM = AC, - B,C,.

6.024. T ABCDA,B,C,D, — napannenenunes. YKauTe Ta-
Rylo Toury M, uTo cnpaBe,quBo paBeHOTBO

MA + MB + MC + MD+ MA, + MB, + MC, + MD, = 0.

6.025. PABC — Terpasap. IlocTpoiiTe TaKkyw Touky M, d9To
—_ —_— — e —
COpaBegIneo paeeHcteo PA+ PB+ PC- PM =0.

—
6.026. ABCDA,B,C,D, — napannenenunes. Ilycte AB =
—_— , —
AD=b5, AA; = 7. C noMowmWBI0 TOr0 napajieaenunesa ybe-
AUTECE B CHPABEANWBOCTH CJEAYIOIINX EEKTOPHRIX DABEHCTB:
a)d+(b +28)=(@+b)+E=( +8)+b;6)d+(b -C)=(8-7)+b;
Bad-(b-3)=@-b)+¢=(@ +&)-b;
NE-b+3)=@-8)-2=(a—28)-b.
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6.027. ¥ Msa Tpeyroasunka ABC u A,B,C, uponssoapHO pac-

TOJI0XKeHbI B IPOCTPaHCTBe. BepHo nH, 4TO AA; + BB; + CC ; =
— = -
=AB,+ BC,+CA,?

6.028. © Bekroprt @ — 2b u @ + 3b xonnuueapusl. Moxkaxure,
YTO BEKTOPHL & M b KOAJIMHeapHE.

6.029. ABCDA ,B,C,D, — napanie-
nenunen. Ha amaronannm AC rpaHM
ABCD pagara Taxas TouKa M, uTo
AM :MC = 1:4, a Ha AuUaTOHAIN
AC, napanjenenunesa — Takas To4-
ka N, uro AN:NC, = 1:5. [o-
Ka3aTb, 4YTO TOUKM M, N n A, mexar
Ha ogHoil npamoii. HaiiTu oTrHolze-
HHe, B KOTOPOM TOuKa N ZeqHuT 0Tpe-
Pue, 52 B0K MAI.
PeweHuve. Ona AOKA3aTeNbCTBA NPHHALIEKHOCTH TPEX TOUEK
M, N n A, ognoit mpaMoit AocTaTouHO NTOKA3ATH, YTO BEKTOPHI

— — — —
MA, m MN xonnuneapHtsl, T. e. MN =) M A, (puc. 52). ITosnp-

—_
3yACH YCJOBHeM 3ajaum, Haxogam: AM :MC =1:4 = AM =

=BAC;AN:NC,=1:5::>AN=§ACI=E(AA1+AC).TOP-
- > >y —  — 1 — 1
pa MN = AN - AM = g(AAl + AC) - BAC = %(SAA1 -
—_— > > > d 1 — 1 )
~ AC). Janee, MA; = AA, - AM = AA, - £ AC= 3(5AA| -
— e 1 e 4
— AC). Taxum ofpasom, noanyuman: MN = -3-6(5AA1 - AQ),

— 1., — — —3 —
MA1=5(5AA1—AC),o'rRy,nac.rIe,uyeTMAl=6MN.3'rooaHa-

uaeT, 4To0 Toukm M, N u A, nexar Ha OJAHOH# OpaMoil u
MN:NA,=1:5.

6.030. ¥ [Ins nannoil HEIIOCKOH 3aMKHYTOI TOMAaHOMH, COCTOA-
mxeil n3 mecTH 3BeHbLEB, IIOCTPOCHB! ABA TPEYroJdbHMKA, BEpIIH-
HAMH KaIOT0 M3 KOTOPHIX CIYXKAT CEePeJHHB HEeCMEMHBIX
3BeHbeR. JOKaKUTe, YTO LEHTPOUIEI ITHX TPEYIOILHUKOR COB-
MAga¥oT.
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3apaun K § 22. PasnoxeHune BekTopa no Haamucy

6.031. © B napannenorpamme ABCD Touru K u P senar cropo-

Hel ABu AD Ha uacTu B oTrHOLIeHNMH AK : KB=AP: PD=1:4.
-—> —_— —
BripasuTte sekTop K P uepes BekTopr1 ABu AD.

6.032. K 1eHTpY NpaBHJBHOIO IIECTHYIOJLHHKA NMPHJIOMKEHE
TPH CHJIbl, HANPABJIeHHBIE B TPH NMOCJAeA0BATEIbHBIE BEePITHHEL.
HaiiguTe BeJIMMHHY ¥ HaNpaBjJeHHE PABHOAEHCTBYIOLUEH, €CJ/IH
BeJIHYWHA KaXKJA0i U3 AaHHEIX ¢ paBHa 2H,

6.033. llan npaBuiabHBIN IHecTuyroabHUK ABCDEF. IlyeTh
— — — -
AC= G, AE = b. Pasnoxure no 6asncy (d; b) cienyiomue Bek-
— — — - — — —
Topri: a) AD; 6)CD; B)AB; r) BC; n) DE; e) AE; x) FC;
— — —
3) EF;n) DB; k) BE.

—
6.034. IIycts MK — paBHOAeHCTBYHOWIAS TPEX CHJ, MPUIO-

¥EeHHBIX B TOUKe M H paBHRX MA, MBxu Mé, rae A, BunC —
BEPIOHHE NPABAJABHOIO TPeYrOJLHUKA, BIHUCAHHOTO B OKPYMH-
HOCTE ¢ eHTpoM O, HallauTe oTHOIIIEHHEe AJTHH OTpeskos MK u
MO.

6.035. (Ycmnuo.) Jan napannenennneny ABCDA,B,C,D,. Kakue
—_— —
M3 CAeAYIOUIMX TPOEK BEKTOPOB KOMILIaHApHH: a)AA,, CC,,
—_— > = == = —3 — — — —>
—_— — —3 > — —
n) AD,, B,C,AB;e) DA, BC,, AD?

6.036. © OcHopaHMeM nNUPaMHAE] ¢ BepIouHON P ABAsAeTca ma-
pannenorpaMMm ABCD, auaroHand HOTOpPOTO NEPECEeKAIOTCH B
Touke Q; Touka E — cepeauna peGpa PC. PasnosxuTe BeKTOPEI

— = —> — —_— L —
PD, PO, AEu EOnosexktopamd = PA,b = PB,7 = PC,

—_ L, =,
6.037. © ABCDA B|C,D, — xy6. Ilycrs AB = &, AD = b,
—_— T
AA,=7. B 6asuce (@; b; ¢) maiiguTe KOOPANHATEI CAEAYIOL{MX

—_ —_— — — —_ —_—
BeKTOpOB: &) AC;6) AD,;B) AB,;1) AC; 1) A,C;e) D,B.
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6.038. BexTopH! @, bud obpasylor 6asuc B npocTpaHcTBe. By-
YT MK 06pagoBLIBaTE 6a3KC MPOCTPAHCTRA BEKTOPLL: 4) X4, yf; ,2C
6)d+b,b+¢,¢+a?

6.039. © ABCDA, B,C,D, — napannenenumnea; Touka O — MeHTp

N —_— L, —
ocHOBaBuA ABCD. O6osHaunm A|A =d, A\ B=b, A\D=2.

=+ —_—
Paanoxxute B Gasuce (d; b; ) caeaymomue BeKTODH: a) A,0;

— — — — —
6) AO;B)CA ;1) AC,; n) D,B;e) C,B.

6.040. © PABC — mpasnabHHI TeTpasap. Toukn K u M — ce-
peanHH péGep cooTBeTcTBeEHo PC n BC; Touku H u E — menr-
POHALI TPEYTOJNBHAKOB COOTBeTCTBeHHO ABC w1 PBC. OfossayuMm

— L, . = -

PA=d,PB=»>b, PC=2¢.Bb6asuce (d; b; &) Haitgure KoOpAuHa~
— — — — —_—

TBI BeKTOopoB: a) BK;06) PM ;8) PH; ) AE; n) KH .

6.041. Touxu M u M, — IEHTPOMAB TPEYTOJBHUKOB COOTRET-

cTBenBO ABC u A, B,C,. lokaxure, 4TO AA, + BB, + CC, =
—

6.042. [lags napaaaenorpaMmel ABCD u AB,C,D,. (A — 06-

1mad BeplruHa,) Joxkaxmre, 9To npu a060M MX B3AMMHOM pac-
nojaoxernun npameie BB, CC, u DD, napayielbHbl HEKOTOPOMH

NJIOCKOCTH.

6.043. I B naxrounol TpeyroasHo

B
L C, HIpH3Me [IpOBedeR0 CEYeHHue, Iepece-
A :“ Kalomee Bce eé 6oxomkle pébpa. Ho-
r —- D, KasXHUTe, 4TO HEHTPONALL CeUeHNA u
: x ," OCHOBAHUII NMpUSMEL JeXXaT Ha 0J-
| y HO# npAMo.
| . A Y ;M E
v & T c 6.044. ABCDA,B,C,D| — xyb6. [lo-
R KAa3aTh, YTO UeHTpous M Tpeyroan-
N P Huka ACD, npuHaJeUT AUATOHA-

A a D ap B,D @ fesuMT eé B OTHOLIERHM
Puc. 53 1: 2, cunTaa oT BepIOHHLL D,
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PeweHune. [na pemeRMAa zaaadM AOCTATOUEO yOeAUTHCA, YUTO

—)
BeKTopel DM m DB, (puc. 53) koaauHeapHs! (moueMy?).
- - = — - "
Beeném 6asuc @ = DA, b = DC, ¢ = DD unaiiiéM pasiaoxe-

_—  —
Hue BekTopos DB, n DM mno aromy Gasucy.
Ilo npapuay napanjeienunesa HMeeM
— e A
DB,=DA+ DC+ DD,=d+b +2. (1)

Tak kak Touka M -— neHTpouA TpeyroasHuka ACD,, To
DM=§(DA+DC+DD1)=§(3+E)+Z"). (2)

— 1 e
A3 (1) u (2) caegyer, uro DM = 3 DB, nosTGMy BEKTODHI

—— R —
DM u DB, xonauHeapHE! ¥ COHAIIPABIEHEI. ITO O3HAYAET, UTO

Touxa M npuHaanesxuar puaroHanu DB, u DM : DB, =1: 3, or1-
Kyaa DM : MB, = 1: 2, uro u Tpe6oBANOCh NOKAZATE.

6.045. T Nlar napanrenennnexs ABCDA B,C,D,. Toukn P, H n
K — cepeaunsl pébep cooTeercrBeHHO A,D,, CC, n AB. [loxa-
SKUTe, 4To maockocTb H PK npoxoaur yepes Touky O mepeceue-
HHUA JTUATOHANEN Napajleennnena.

6.046. ¥ Jauo g8a napanaesorpamma ABCD u A B,C,D,. Tou-
Kku M, P, K 1 H — cepegVHLI OTPE3KOB COOTBETCTBEHHO AA,,
BB,, CC, u DD,. llokaxxnTe, uto orpeaku MK u PH nepeceka-
IOTCA B OJHOH TOUKE U ZeJIATCA el0 IIOMoAaM.

6.047. ¥ B retpasape PABC rouku K u M — cepeaunn pébep

cooTrBeTcTBeRHO PA 1 BC, Hokammnre, uro npameie AB, KM n
PC napanneasHB HEKOTOPO# (0AHOM) IIOCKOCTH.

_ — —>
6.048. £ BexTopst MA, MB u MC HexoMIIaHAPHE, TOuka K
JNeXRUT B ILTOCKOCTH TpeyroabHuka ABC. Haiianre snavenue

— e 4 > > >
yueaa x, ecan: a) MK =0,1MA +0,4MB + xMC;06) MK =

— — —
=TMA+xMB+ 0,38 MC.

Ana wamjaoro HafifeHHoro 3HaYeHHA X OIpeAenuTe: JeXKHUT
Touka K BHYTPH TpeyroJlbHHUKA UAU HeT.
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6.049. ¥ Bektopri MA, MB u MC HexoMniaHapHEI, Ompe-
JeJIiTe B3AWMHOE DacHoJoKeHne orTpeska MK H OJIOCKOCTH

— — — — —
ABC, ecru: a) MK = 0,83MA + 0,4MB + 0,2MC; 6) MK =
— — — — — —
=0,3TMA +0,25MB +0,38MC;B) MK =0,TMA -0,4MB +
—_—  — — — —
+0,8MC;r) MK =0,38MA +0,43MB-0,81MC.

6.050. © Bexropst MA, MB u MC HeKoMILTaHapHul. HasecT-

— — —_— —
HO, uto MK = 3MA + 83MB + 3MC. B xaKoM OTHOLIEHHN
nnockrocTh ABC genut orpesorx MK, cuntan ot Touku M?

6.051. BeR'ropH MA, M f} H M C HeKoMILTaHapHbl, M3BecTHO,

UTO MK 5MA -2 MB MC B xakoM OTHOLIEHUH IIJIOC-
KocTs ABC nenur orpesok MK, cuuras oT Touku M?

6.052.© Berc'ropbx M A M B nM C Heuomnnanapnm HNsasect-

HO, 9TO MK = 3MA + 2MB + SMC B kakoM OTHOIIEHHUH
naockocTs ABC genut orpesok MK, cunuTas OT TOUkH M7

6.053. BexTopur MA, MB u MC HeKoMITaHapHbI. MasecTHO,

—_— — — —_—
grTo MK =0,3MA +0,0TMB + 0,13 MC. Ilpamas MK nepece-
KaeT NIocKocTs ABC B Trouke T. HaliauTe oTHOmeHHe AJUH OT-
peskos MK n TK.

— s ——
6.054. © Bexropel MA, MB u MC uexomnnanapusl, Hasect-

—_— —_— e —
HO, uTo MK = 1,83 MA —2MB + 0,9 MC. IIpamaa MK nepece-
KaeT mIoCcKocTh ABC B Touxe T. Hal#igute oTHOMIeHNe AINE OT-
peskoB M T u MK. '

6.055. Bexropel M A, MBu MC HeKoMmiaHapHEI. UaBecTHO,

— S— — —

ytro MK =0,3MA +0,7TMB - 2MC.Ilpamaa MK nepecexaer
mnockocTb ABC B Touke 7. Haliaure oTHOMIEHMe AMTHH OTPE3KOB
MKuTK.

6.056. © O — Touka mepeceueHMAa ZHaroHajeit rpasn DD,C,C

—
kyba ABCDA B,C,D,. a) PaznoxuTte sekrop AO 1o BeKTOpaM



I 95
Janaq k § 23. Cxkanaproe Npou3BEReHRE BEKTOPDOB

_— — —
AA; ABu AD. 6) B kakoM OTHOIIEHNN NJOCKOCTh A;BD ge-
JHT OTpe30K AQ, cunutasn ot 07

6.057. © Ha npogomxenunu pébep MA, MB u MC npaBuabHOTO
reTpasapa MABC B3ATEI cOOTBETCTBEHHO TOUKHA A, B, u C, Ta-
KHe, 4T0 TOYKa A — cepeguna orpeaka MA,, MB, = 3MB n

MC, = 1,5MC. Touka K — neurpous (Touka nepeceucHus me-

—
Auan) tpeyronbHuka A.B,C,. a) Paszgoxure BexTop MK no

BeKTOpaM Mf{, MBu MC. 0) B KaKOM OTHOLIEHUH IJIOCCKOCTh
ABC penurt orpesok MK, cunrasa or M? 8) Haliaure paccrosnne
ot Touky K go nnocroetn ABC, ecau pefpo TeTpasgpa paBHO Q.

3apauv k § 23. CkanapHoe nponsseaeHne BEKTOPOB
n. 23.1-23.3

6.058. (Vemuo.) B napanaenorpamme ABCD yron BAD paeeH
53°, a yron ADB paseH 62°. HalizuTe Yras MeXIy BeKTOPAMIL:

—_ — —  — -— — - —
a) ABu AD;6) BCu DC;8)CBu DC;r)CBu AD;a) BD u
— —_—
CD;e)ABu BD,
6.059. © llan xy6 ABCDA,B,C,D,. Haiigure yroa Mexay Bex-

> rd > rd e —_— —_—
ropamn: a) A D, n CC;6)AA n CiC;B)ADuCB;T)DA n
—_ — -—_— —_
CB,;n) DC,u BA,;e) ACu DC,.

6.060. OcHoBaHWeM uYeTH pEXyroabHoi nupamMmuasl PABCD cay-
HET Kpaapatr ABCD, xaxaoce G0KOBoe pedpo NHpaMHIBE! PABHO
—
cTopoHe KBasparTa. Haligute yron mexxay BexTopaMmu: a) PA u
— _— — e e | —_— — — —
PB;6) PAu BA;B)PAn PC;r) ABu AC; 1) CAu BD.
6.061. (Vemro.) Kaxkoit 3Hak HMeeT CKAJNSPHOE NpOU3BeIcHHEe
JBYX BEKTOPOB, €CJH Yroa MexAy HUMH: a) ocTpsIit; 6) rynoit?

— —
6.062. OupegesnTe BUJ yria MexxAy BeKTOPAMHU d M b, ecJM UX
CKandpHOe NPON3BeAeHHe: a) paBHO HyN; 0)Oonaplle nyns;
B) MeHBbIIIe HYJ.



96 l Tnasa 8
BexTOPHLIA METOA B NPOCTRAHCTEE

6.063. © BriuncauTe CKajAPHOE NPOM3BeAcHHE BEKTOPOB 4 M
-
b, ecaH MX JINHBI H YIOJA MeXAY HAMH PaBHBI COOTBETCTBEHHO!

a)4; 5; 60°;6)2; 7; g; B)4; 5; 120° r)7; 9; 90°; n) 14; 0,35;
180°;e) 2: 2; 0.

6.064. ABCDEF — npaBHJIBHBIHA IIECTHYTOJABHHK C LeHTpoM O
H CTOPOHO# 2. BEIUHCINTe CKAaNApHOe MPON3BeAeHUe BEeKTOPOB:

— — —_— — — — — - —_— —>
a)OA+-OB;6)0A-0C;BYOA-0OD;1) AB-AC; n) AB- AE.

6.065. [1na naHHBIX HeHYJICBBIX BEKTOPORB @ K D M3BECTHO, 4TO

(a+b)+(@ - b) = 0. loxasxure, aro |d| = |b|, 1 BEIACHNTE TeOMeT-
PMYECKRH CMEICJ JAHHOTO PABEHCTBA.

6.066. loxaknure, 9TO AMAroHaaM pomMGa B3aNMHO HepIeHAU-
KYJAPHBI, HCIIONL3YA BeKTOPEIL.

6.067. £ B rerpassnpe PABC pébpa AP u BC, a rakxe ABu CP
B3AMMHO NEPNEeHAUKYIAPHBI. [JoKaXUTe NepleHIUKYIAPHOCTD
pébep AC u BP, HCIIONIb3YA BEKTOPHI,

I T -,
6.068. X Bexrops! @, b, ¢ — exunuunsie; (d; b)) = 30°, @; @) =

= 45°, (ﬁ?’) = 60° BpuncauTe CKANAPHBIE OTPOUIBEAEHWS:
a)d b;6)d-2;B)b-2;r)(@+b~8)ea;m)@-b+8 (b -8y
e)(@+B5—7)(@—-8-2);x)(@+ 5 + )2 3) (35 — &) - (28 - 3B).

6.069. © HaitauTe ckajmapHoe IpoH3BeleHHe BEKTOPOB ¢ M 3,
ecan: a)|[@|=1, 8| =2,)d@ + 5| =3;6)[d| =3, b| =4, |d - 8| = 5;
B)f@ +8| =@ -8);r@ +B8|=2,|d-b|=1; n) @+ 25| =|d - 28| =p.

o v o T -
6.070. © Bexroprr 4, b, ¢ — equnuunne; @; b) = 90°, @;¢) =

£
=90° (b; ©) = 120°. HajiiznTe AMHBI BEKTOPOR:
a)d +b5;6)43 + 3¢;8)5b + 8%;r) 8 + b — 2¢; 1) —ad — 4b + 32.
6.071. InuHE BEKTOPOE @, 3, ¢ COOTReTCTBeHHO paBHEI 25 4; 1

e T T
{@; b) = 60°, (@; é) = 60°, (p; ¢) =90°. Haltaure ANUHEI BeKTOPOB:
a)d -b;6)b+2&8B)@+b—-&r1)d 0,55 +2.
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6.072. [InuHbI BeKTOPOB &, b, € COOTBeTCTBEHHO paBHE: 1; 2; 2;

pr T ="
@; by =90° @: %) =120°, (b; ¢) = 120°, IIpu KaKNX SHAYEHHUAX X

BEKTOD & — b NePHeHANKYIAPeH BEKTOPY 8 + b — x + €2

6.073.I1ycTs @ + b + & — HyNB-BEKTOP W ATHHEL BEKTOpDOB &, b

u ¢ paBHBI COOTBETCTBEHHO 3; 1 1 4, Halfinure d * b+b+¢+¢+d.

6.074!. Haiiqure cranapHoe nponssefieHue BexTopos —23 + 35 —
—ZnTd+ b - 42,

6.075. HalijuTe KOCHHYCHEI YIJIOB MEXKAY BEKTOpoM 63 — 35 +

+ 2¢ n KaKALIM U3 BEKTOPOB &, b u ¢,

6.076. £ HaiinuTe pasjoxeHnue BeKTopa 77 B Gasuce (d; b; ©),
€CJIN AJINHA 3TOr'O BEKTOPA PABHA 2, 8 YIVIBL MEKAY HAM N BEKTO-

paMu b 1 € COOTBETCTBEHHO paBHBI 60° u 120°,

6.077. KoopauHaThl BeKTOpoB J M ¢ B Gasuce (d; %; ) paBHH
cooTBeTcTBeHHO (4; 0; 5) u (7; 1; 3). Haiianre koopauHATE eaH-
HWYHOrO BEKTOPA, COHAIIPABJEHHOI'O ¢ BEKTOPOM G — p .

6.078. OnpesennTe: NpH KAaKHMX 3HAYCHUAX X OPTOTOHAJNBHEI
BeKTOpH xd —3b + 28 ud + 2b — x¢é?

6.079. § Haiizure KoopAuHATH BeKTOpa 7 B Gasuce (d; b; ¢),

eC/IH OH OPTOTOHaNeH BeKTopaM P —d — 2b + ¢ n § =28 + b — 3¢

1 o6pa3yeT ¢ BEKTOpoM ¢ OCTpHIil yrou, mpuaém || = /3.

6.080. ¥ EguaugHEIfl BeKTOp /M NEPHEHAHKYJAADPEH BEKTOPY

45 -3¢ n BEKTOPY 7i, o6paayomeMy ¢ 6a3HCHBIMHM BEKTOPAMH d,

B non i "
b u € yrasl, cOOTBETCTBEHHO PABHLIE i’ n 3 Haiiaurte xoop-

AUHATH BEKTOPA /1l B 3TOM OGasuce, ecnau m + @ > 0.

1 B gagauax N 6.074—6.080 BexTopH &, &, & — eqMHUYHEIE B IO-
MapHO B3AMMHEOC NePUeHANKYIADHEIE.
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6.081.% a)Crnexyer nuua d+b = &+ &, uro b = ? 6) HasecTHo,
a

4
p=b

9TO AnsA aA060oro BeKTopa P BepHO + p. Bepro am, uto

d=»5?

(Ecu BH cuHTaere, UYTO «BePHO», TO ZOKAXMKHTE yTBepKAe-
HHE, B IIPOTHBHOM CIyYae — IIpHBEIUTE ONPOBEPTAIOIINHA IpN-
Mep.)

6.082. © Tpeyronsuuk ABC asnaerca OCHOBAHUEM NPABHIILHO-

ro rerpasapa PABC c pebpom a; Toukn M, K, H — cepeaAnHEI pé-
6ep coorseTcTReHHO AP, CP, AB. Beulenure cRANAPHBIE NIPO-

—_— —> —_— —_ —3 —_— —

HasenenmA: a) AB- AC;0) PA-BP;s) KH+KB;r) MK+ AB;
—_ — —_— =

X)) KM+BC;e) MH - BC,

’ M ! pebpomM 2. Touka M — HmeHTpP OCHO~
sauna A, B,C,D,. Touku E u H B3a-

B, Tl COOTBETCTBEHHO Ha OTpesKax
BB, u AC Tak, uro BE:BB, =

i

|

, E =1:2, AH:AC = 1:4. HaiiTu:
' - 1) znaHy oTpeaka: a) AM; 6)EH,;
s - C ) MH; 2) yron Mexay BeKTOPAMHU:
/}f .:'-:.: —3 —_— — e
% 3 a) BC, m AC; 6) A,D u BD,;

—_ —
B) HM u CB, (puc. 54).

54

Puc. 54

L L. =, —
PeweHue. Brepém Gasuc d = AB, b = AD, ¢ = AA,. Tak KaK
rpaHm Ky6a -— paBHBIE KBAAPATHL CO CTOPOHOM 2, TO

d2=b2=¢2=4, dg+b=d-¢=b-¢c=0. (*)
PaceMOTpHM HEKOTOPHIE CAYYAH.

—3
1. 6) Innna orpeska EH pasHa aamHe BeKTopa EH. Pas-

_} — .
noxuMm Bextop EH no 6asucy (2; b; ¢). Ilo npasuay Joma-

not EH = EB + BA + AH = -3AA; - AB + {AC =
- - — —
=—%E’—&’+i-(&’+b)=——§a'+%b—-l-c Torna |EH|2 = EH? =
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3

-13.¢. Vunrupas (*), momyuaem IE_I-’Ilz - 4+ Loy
4 : ’ 16 18
1 _ 7 7
+3 v4 = 3+ OTKYAa |EH |= 2 . Cnegosarensuo, EH = 2
=3 BC, a0
2. a) O6oanauum (BC,; AC) = ¢. Torga cos ¢ = :’—_, .
e [xd

4

B)=b-8+b52+F+@+¢D.

=p2=—¢4,

— = L
Haxoaum: BC,* AC=(b + c) {@a+b
—>
Yunrusad (¥), nonydaeM BC AC

IBClI=-=«/(3+é')2 = B2+ 28-¢+d2 =11 2-0%4=2./2;

—"") — — —_ — —
|AC|=N@+8)2 = Ja2+23-b+b2 =2.2.
ITonygaem

cosq:=—§—— =

2J2.2.2
QOteeT: 1. 6) %; 2. a)60°,

, OTKyaa ¢ =60°,

-1

6.084. © Bce péfpa npaBUIBHON YETHPEXYTOMbHON IHPAMUIED

PABCD nMeroT InURY, paayio 1. HaiiiuTe yron Memay BeKTO-
—_— —
paMr PM n DK, rae Touku M u K — cepesussl pédep coOTEET-

cTBeHHO BC n CP,

6.085. Bce péfpa mpaBUALHOI YeTRIPEXYTOABHON DHpaMMALI
PABCD papnsl 1. Touka O — pentp rpaau ABCD. Touxkn E, F,
H — cepegunm péGep coorBercTBeRHO BP, CP, AP. HaiiTh:
a) anuRy orpeaka OP; 6) aauEy OT-
peaka CH; B) yron MeXIy BeKTOpa-
— —
MM AE u BF; r)yroa mexay me-
auanoit PM rpanu BPC u BeicOTOH

AE rpanu APB (puc. 55), ucronn-
3YHA BEKTOpPHI,

PeweHve NYHKTOR a) U B). Beeném
— — —_
Gasmc BA = d, BC = b, BP = &.
Taxk Kak COXOBHIE T'DAaHH OUpaMM-
BBl — NPABHJbHEIE TPEYTOMLHUKM,
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- . "
a OCHOBAHMe — KBagpaT, To [d|=|bj= ¢ =1, @;d) = ;¢ =
-
=60°, @; b) =
TlosToMy MMeeM
a-z=|af|.1a1-coaeoo=%,B-z-‘=|3|-z.-*-coseoo=%,a-3=o.(*)

—
a) llninna orpeaka OP pasHa anauHe BekTopa OP, Pasnosrum

ITOT BeKTOD no Gasucy (d@; b; ¢).

—_— o — — —_—
Tlo mpaeuny tpeyroaeuuka OP = OB + BP = BP - BO =
— 1 = — —
=BP - 5 BD. Ilo npasuay napanneaorpamma BD = BA +

— — = ] — = 1o 1w
+ BC. 3Hauur, OP=BP—-§(BA+ BC) = —5a ——§b+c.Tor-
— 1o 1y 2\ 1o 1ps g0, 12 3
2= = __d-= =-d =b2 24 _4+b -
aa |OP2=OP ( 58 2b+c) g 4b +E2+3d-b

- —
~@+¢ —b -¢, Yuurssan (*), nonyuaem |OP12 = -2" oTkyaa |[OP| =

_ 2 _ 2
2 ,T e| OP ?-
fi,":“_\; ~ _ AB.-BP
B) [Iyete (AE; BF) = ¢. Toraa cos ¢ = —r——s; . Paaxo-
|AE|]B;'I
— —— . —
kM BeKTOpsl AE u BF no Gasncy (3; ; ¢). Umeem: AE =
— — 1l =2
= AR +BE=—a+§c BF =—(BC+BP)——(b+c)
Haxommm;
- =2 —_ - e -
AE-BF =(—a + 0,5¢)-(0,5b + 0,5¢) =
=-0,6d+b — 0,58 ¢ +0,25b - & + 0,25¢2;
—_
|AE]Z=(-d +0,5¢)2=d2-&-¢ + 0,25¢%
—

BFI2= 2B +2)2 = 2(B2+ 25 -7 + 79,

—_— 3
IIprunMaa Bo BHuManue (*), noaysaem: AE -+ BF = 0,125,

—
|AE|=|BF|- L2
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0,125 1 _ 1
ITosTomy cos ¢ 7B /3 3 y BHAYHT, () = ArCCOS 5"
27

Orveer: a) -‘é—é- 3 B) arccos 5"

6.086. B opasunsHOM TeTpasape PABC rouxu M u KX — cepe-
AnHbl p€bep coorBercTBeHHO AP 11 BC. JlorkaskuTe, UTO OTPE3OK
MK nepneHaHKynapeH Ka;xaoMy U3 orpeskos AP u BC.

6.087. PABC — npasunsHBIA TeTpasap ¢ pebpom 1. Touxka O —
ueHTpona ocHoBaHHA ABC; rouku H, E u K — cepeaunn pébep
cooTBeTcTBeHHO BC, CP n AB. Halgure: 1) anmmHy oTpeska:

—_ —3 —
a) PO; 6) KE; 2) yron mexxay sekropamn: a) PA u PH; 6) PAnu
— e
BE;B) HP n CK.
6.088. © PABC — npapnapHHI TeTpasap ¢ pebpom 1. Tou-
ka O — neHTp ocHORaHuA ABC; rouxu M, E n F — cepeauHh

pébep cooTseTcTBeHHO BC, PC n BP. HaitauTte: 1) anuny oTpea-
Ka OF; 2) yron MesxRay: a) Mequnanamu AM u PM rpaneit ABC n

—_ —
PBC; 0) BekTOpaMn AF u BE.

6.089.% B npasuncHoM Tetpasape PABC Ha pefpe PC BaaTa
Touka E Taxasa, uro PE: EC = 1:2, n Ha Meauane AF rpaun
APB orMeueHa Touka M — neHTpous rpanu APB. Haiigute
AJHHY oTpedka M E, ecan aanna pefpa TeTpasjipa paBHa 4.

6.090. ¥ B npasunbHOl Tpeyroasuoi npusme ABCA,B,C, cro-
POHa OCHOBAHHA PABHa @, BhlicoTa BB, pasua k. Haitizure yroa
Mexy npameiMu AB; u BC,.

n 23.4

6.091. Nana HpaBHJIBHaﬂ qempexyronbﬂaa IHPaMBAgA
MARBCD. BeRTopr MA M B M C M D — eIMHHYHEBIe. Bripa-
8HTDb BEKTOD M D uepes MA M B M C

Peu.leHne Tarc Rax ABCD — xeagpar (puc. 56, a), To M A+
+ M C M B + M D 2M O rie O — TOtha nepeceqemta gHa-
roHajei AC u BD. Torga MD =1- MA -1 MB +1- MC.
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Puc, 56

6.092. Tana npaBUIbHAA HIeCTUYTONbHAA Nupamuna MABCDEF,

—_— - > 3 ? >
Berkropr: MA, MB, MC, MD, ME, MF — eAlHUYHLIE BEK-
TOphI. BeipasuTe:

a) BeKTOpH M D M E M F 4epea BEeKTOPHI M A M B M C;

§) BeKTOpEL MB MD MF yepe3 BEKTOPLL MA MC ME

Pewenve. a) [TyeThs Touka O — OeHTP OPaBHJIBHOTO MECTNYTONb"
auxa ABCDEF (puc. 56, 6); K — Toqica uepeceqemm ;maror-la-

Jaei pOMGaABCO Toma 2MK MB+MO MA+MC oT-
Ry,n,aM0=1-MA—-1'MB+1-MC.

W3 paBeHCcTE 2MO=MB+ ME=MC+MF=MA+ MD
HAXOAMM:

ME =2MO — MB =2MA - 3MB + 2MC;

> > > — _ —
MF=2MO -MC=2MA-2MB+ MC;

— —_—) - — — —2
MD=2MO-MA=MA-2MB +2MC.
9) Ilyers Toqrca O — uen-rpoml; Tpeyro.nbamca ACE. DTo

03HAYAeT, UTO M 0= -(MA + M C + M E) Toraa U3 paBeHCTS

2M0 = MB + ME =MA + MD = MC +MFHaxo,nnmz

> y > 1= 2—2 39—
MD=2MO—MA=—§MA+§MC+§ME;
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3 > rd 2 - 2 > 1—).
MB=2MO—ME=§MA+§MC—-3—ME,
——— —— > 2 > 1 rd 2—)
MF=2MO—MC=§MA-§MC+§ME.

6.093. B mnpaepunvHO# ueTHIpEX-
yroasHoll nupamuge MABCD toy-
Ka F — cepeguna pe6pa MB, K —
Taxkad Touka pebpa M D, utro MK =
=5KD. B KaroM OTHOIIEHHH
nnockocTs AFK pemur: a)pe6po
MQC; 6) BricoTy MO nanuHo# nupa-
MUALL?

PeweHve. a) BexbepeM npocTpaHCT-
) —_——

BeHHEIH Gasnc: d = MA, b= MB,

— _— —_—

d= MD (puc. 57). Torpa 2MO = Puec. 57

=MB+ MD=MA+ MC, oTRyaa

— > y > > o

MC=-MA+MB+ MD=-d+b+d. (1)

O6Gozaaunam L = MC ~ (AFK). Tar kak Touka L jexuT B
naockocTH AFK, To

—3 > > >
ML=x-MA+y-MF +2z- MK,

i (2
xtytz=1. (2)
YunATeiRaA yCJIOBHE 33084H, IOAYIAEM
2 -, 1 3,5 d
ML-x-a+§y'b+§z- . (3)

— e
Hz yenoBEA KOAMAHeapHOCTH BeKTOpoB MC u M L nMmeem:

FY T Yy 1 5 6
ML=t-MC=>x=-t, §y=t, zzZ2=t=>x=—-t,y=2t,z= gt,
rae t — xKoahPUIHEHT IPONIOPUHOHANEHOCTH.

W3 yenosnd (2) HaXoanM 3HadeHUe &

—t+2:+§:=1=>-5t+10:+6t=5=>t=1—51.

ML 5 ML

B
MC 11 " IC &
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6) O6osnauum P = MO ~ (AFK). Touka O — cepeauna BD,
— _.
3HauHT, MO = é(b + 3). Tax xak Touxku K, F 1 P nexar Ha of-

Ho# nDpaMoi, To

—

— —
MP=mMF+nMK=:mb + n&memm—l (4)

l.\:ll-'

—_— —_ —_—
M3 konnuHeapHocTH BeKTOpoB MP u MO umeeM: MP =

— 2 1. 1 5.1 . _ 3
—~uM0:>§m——§u, En—Eunﬂumﬁu,n—gu.l’lsycnonna

gu =1lunu 8u =15, oTKyZa u = g . 9TO O3HAYA-

eT, YToMP : MO =5:8unuMP: PO=5:3.
Oreet:a)5:6;6)5: 3.

{4) monyuaem u +

6.094. B rerpasape M ABC 6okoerie pé6pa MA, MB u MC no-
[IAPHO B3AUMHO NEPHeHAUKYNApHbi un MA =1, MB =2, MC = 3;
touyka K — cepenuna BC; F — pHyTpeHHAA ToYKa pebpa AM Ta-
kasa, uto AF : FM = 3 : 1. HafiTi paccToAHHE MEXKAY IIPAMBIMHA
AK u CF (puc. 58).

—
PeweHve. B rcaqec'me fasHcHBIX NpEMeM BeKTOpHl 4 = MA,

— e
b=MB,c MC Hmeem:

Ak--d+18+12 ¢cF-13+0-5-2.
2 27 4
Ilycts PL — ofmnil nepneHjuKYyIAp IpA-

M muix AK u CF, rae Pc AK,L ¢ CF, Toraa
\ —_ = = =
PL=PK+KC+CL=

—s — —
=xAK+KC+yCF*

— 1
=-xd + = xb+2xc+ E——Z +

E) =(—x+%y)&'+

+ (;x—-)b +(;x—y+%)3. 1)

e | =

+ y(—? +
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—
Kosdhdnunenter pasaoxenns (1) sekropa PL no Gasucy

{a; S; €) HaliIéM M3 YCMOBUA mepHeHAUKyAapHocTH PL K mps-
mMeim AK u CF.

Hmeem:
—_ —
PLIiAK=PL-AK=0,
— —>
PLIiCF= PL-CF=0
nan
1 i{1 1 i/1 1 _
1 1 1
Z(_I+Zy)+0 (21:—5)-—1 ( x-y+3 ) o,
OTKVAA
2x-y=20,
~12x +17y=8
)% |
=4
*=1e
=£
11°

Toraa, noacraeue B (1) BEMecTo X ¥ y MX HalilcHHMeE 3HATE-

—_ N
HHd, noay4daem: PL = —2—12 (4@ + b + ©). Buauur,

—_—
IPL|=|PL|=212J16-1+49-4+9 - & 271,

QOTteer: 55 J22

6.095. Ha pébpax MA, MB u AC Tert-
pasapa MABC oTMedYeHEl COOTBET-
cTBeHHO Taxue ToukHw K, F u T, uro
AK KM =1:2, touka F — cepeauHa
pebpa BM, Toura T — cepeamsa
pebpa AC; KF = 3. Touxkn P u @ npn-
HaAJeKaT COOTBETCTBEHHO IPAMBIM
KF uBT, npu srom PQ || AM
(puc. 59). HafiT xnuHy oTpeaka KP.
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- _) - —_ - —_
Pewenne. BriGepem BekTopri d = MA, b= MB, ¢ = MC B raue-
—_ s = —
crBe GasucHbix. [To npasuny nomanoit PQ = PK + KA+ AT +
—_—
+ T'Q . Nmeem:
>3 _ 1.
AK:KM=1:2:>KA=§a;PeKF:>
P e 12 2. T 172 1,4
= PK=xKF=x §b—§a);AT:TC:>AT =§AC=§(c—a);
QRQeTB=>
— —_— 4 — —_— 1- 1. =
=>TQRQ=yTB=—yBT =-y(BM + MT)=-y §a+§c-b
Toraa
-2 j 17 2. 1{ — 1. 1. .
PQ §a+x(§b-§ )+§(c—a)-y(§a+§c—b)—
=(-2,-1,  1iz.{1 b+Lil1-yle *
(3x 5¥ 6)a+(2x+y)b+2(1 y)c. (*)

— —
Tak xak PQ || AM, To Bertopr PQ u M A = d KonnuHeapHb!.

CiegopaTesIbHO, KOOPAUHATEH] %x +yn %(1 — ) B pasoxeHnn

_> - N
(*) BeKkTOpa PQ B Gasuce (d; b; ¢) NoNxHBI GLITE OAHOBPEMEHHO
PABHEI HYJIIO, T. €.

1 -
{§x+y+—0,
1-y=0,

— — —
orkyna x = -2, y = 1, Torpa PK = xKF = -2KF wuan

— — — —
KP =2KF. 3naunr, |[KP| = |KP|=|-2 KF| = 6. 310 oanauaer,
qT0 To4Ka F — cepeaunHa orpeska KP.

Orteer: 6.

6.096. Jan napannenennnes ABCDA,B,C\D,. Toukn P, M 1 Q@
BpIOpaHEl Ha péGpax cooTBercTBeHHO A4, AB n AD Tak, utO
AP=PA,=3:1,AQ:QD=1:4, AM = MB (puc. 60). B xaxom
OTHOIIEHHMH IJIOCKOCTE PMEQ nenur nuaronanes AC, napasee-
numnega?
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C,

Pue. 60

-
Pewenne. Ilpumem B KauecTBe GasHCHBEIX BeKTOpHt AP = d,

—_— L, —
AM=b,AQ =7F.

— 4., —2 - — N
Torna AA, = ca, AB=2b, AD = 5c;

-]

] _ —_ —_— 4 o s -
AC,=AA,+ AB+ AD= §a+2b + 5¢.

Iyers F = AC, n (PMQ). Ana Touexk M, P, Q u F, npunane-
SKAI{UX ORHOH ILIOCKOCTH, HMEEM

e — —_—3 — g >
AF=xAP+yAM+:zAQ=xd + yb + 2¢,
rae
xty+tz=1. (*)

- w
Tak kak AF || AC,, To ofHONMEHHEIE KOODAUHATH 3THX BeK-

TOPOB NNPONOPEHOHANLHEL, T. €. X = %t, y = 2t, z = 5t. Ilopcrae-

A 9TH 3HAYEHHA X, I ¥ 2 B JIEBYIO YaCTh COOTHOIIEENA (¥), no-

JAYIAEM g t42t+5t=1, orxynat = -2:-35 . 9TO O3HAYAET:

AF:AC,=8:25=>AF :FC,=3:22.
OraeT: AF: FC, =322,

6.097. Bce naockue yriakl TpéxrpanHoro yrana M ABC paBrLI a.
IIpamas MP o6pasyeT co BceMH ero pébpaM¥ yribl, PABHBI® O,
& cO BCeMH IDAHAMH — YIJbl, paBHbIe . HaliTil BenMuYuHEE yT-
JIOB O H /,
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Pewenune. IlyeTe MA = a, MB = 3, MC=¢— eJHHHYHBIE BeK-
TOPHI 6a3uca B MPpOCTPAHCTBE; ToUKa O — LHeHTPOU TPEeYIOJIbHHU-

_) -
xa ABC (puc. 61); MK =g+ b +¢.

M

\J é
O B

(=

-8

Puc. 61

—_ —_ 1 — T —
Tak xax Bextop M K xonnmHeapeH BekTopy MO = §(a +b+7¢),

— — ., —
10 Z(ME,3)= £ (MK, B) = £ (MR, ?)= ¢ u 2 (MP, (AMB)) =
— Z(MP, (AMC)) = £ (MP, (CMB)) = £ (MK, ML) = vy, rze

ﬁ —d+b— HATIpABAAIOINHUE BeKTOp nNpaMoit ML, aBrar-
miefica npoexuueil npsaMoii M X na nnockoctes AMB, Ilpaman
ML copep:kut Guccexrpucy yraa AMB, Tak KaK KaxAasa TOUKA
npamoit M P, obpasyioineit paBHBIe YIJIb] ¢ pé0paMHi TPEXTPAHEHO-
ro yriaa, paBHOYAajleHa OT KaXZorc Ms aTHX pébep. Hmeem:

— - >
ML2=(@+ b +2)2 =38 + 6cosa = |[ML| = 48(1+ 2cos ).
Toraa

cos @ = MK-3 _d+@+&-d _ _1+2cosa  _
|MK *|al |MK b J3(1 + 2cos @)

= ’______1+2acosu = ( = arccos f—1+23°03a;
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—— — —_ =

MK-ML _(@+%+9)-@+5) _
|ﬁ|ﬁ‘ @+6+¢+la+8

= 2(1 + 2cos o)

- — [2(1+2cosa) _
J3(1 + 2cos 0)/2(1 +cosa) N 3(1 +cosa)

1 1+ 2¢cosa 1 1+ 2cos o
- ﬂ 3 = ¥ = arccos m f 3 .

COS = CcOS =

cos y =

2 2
Oveer: ¢ = arccos f—-—-——1 L 23003 2 ; y = arccos 1 ’1 hs 23005 2.
cos %

6.098. @ B npaBunsHO# seThipéxyroasHoil nupamuge MABCD
€ BepIIHMHOW M BeNHUMHA yrjia MeXAY CMeXCHBIMH GOKOBBIMHA

rpaHaMH DPaBHa arccos 1_18 1 aauHa GoroBoro peGpa pasHa 1.

Touka K - cepenuna pe6pa BM. Halaure: a) cCKaIApHOe IPOU3-
—_— — —
BeJleHHe BeKTopoB AM n AB; 6) anuny sextopa AK.

6.099. ¥ B npaBunnHoit yeTHIpEéXyroneHOH nnpamuae MABCD
JAJINHBL CTOPOHBI OCHOBAHHUSA H BLICOTH! PABHBI COOTBETCTBEHHO 1
u 2. Ha#ixure paccroanie mexay npamMeiMu BD n MA.

6.100. © Touka K nexur Ha peGpe BB, kyba ABCDA,B,C,D,
Tak, 4T0o BK : KB, = 2: 1. Haligure: a) BeAUUNHY YIJIa MeXAY
npameiMa CD; u KD; 6) paccroanne MexAy npammmu CD, u

KD, ecqin gamua pebpa Kyba /43

6.101. Toura K nexur ua pefpe BB, ky6a ABCDA,B,C,D, tax,
uro BK : KB = 3, Touxa P penut pebpo AA, B OTHOIEHMH
AP:PA,=1:4. HaiiguTe: a) BeJIUUUHY YIJIa MEMAY NPAMBIMH
CP u KD,; 6) paccrosnue mexxay npameimu CP u KD,, ecan
AnuHa pebpa KyGa 2.

6.102. © Mauuwm pébep AA,, AB u AD npaMOyroJbHOTO IaPAaJ-

nenenuneaa ABCDA,B,C,D, paBHH cooTBeTcTBeHEO 12, 3 1 4.

. — —
HajianTe BeTMIUHY yria Mexay BekTopaMu AC, u B, D,.
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6.103. Inunel pébep AA,, AB u AD NpAMOYTONILHOTO NapaLile-
aenunena ABCDA,B,C,D, pasum coorBercTBeHHO 6, 4 n 1.
Ha¥auTe paccroanne Mexay npaMeiMu AC, u B, D,.

3apadn Kk rnase 6
6.104, Touku M u H — cepeaunnl péGep cOOTBeTCTBEeHHO AB 1u
—_ —_— —

CP rerpasapa PABC. Horaxure, uro 2MH = AC + BP =
_— —

= AP+ BC,

6.105. Jana Tpeyronsnasa npusma ABCA,B,C,. Hapucyiire Bex-

— _—y = — —

Top AM, ecnn:a) AM = AB+ BC, + AjA;
— ey 3 — —  ——3 3 —)

6) AM=BC-CC,+CB;B) AM=-AA,+ AB+ BC - B B;
—_— —s S —— —

6.106. ¥ MosKHO 71 COCTABUTD: &) TPEYrOJbHNMK H3 MeaANAaH JaH-
HOI'O TPEYTOJBLHUKA; 0) 3aMKHYTYIO JIOMAHYIO U3 OTPE3KOB, HAY-
IMUX U3 KAXKAOH BEPIIMHEI TETPA3APA B TOUKY MEPECeYeHHUA Me-
AMAH NTPOTHBONONOXKHOH rpann?

6.107. ¥ Touxu 4,, B, n C, B3ATH Ha CTOPOHAX COOTBETCTBEHHO
BC, AC n AB rtpeyronvauka ABC Tak, uro AC,:C,B =
=BA,:A,C=CB,: B,A. [Joka)XuTe, YTO OTPe3KH, paBHEIe A4,
BB, u CC,, ABnAKTCA CTOPOHAMY HEKOTOPOTO TPEYIrOJMbHUKA.,

6.108. I Ompesox, coedunnowuil cepedurnst npomueonoaox-
Hbix pébep mempaadpa, Ha3bieaemca ezo Sumeduanoir. Joka-
JKUTe, UTO BCe OMMenHAaHBI TETPas3/pa NepeceKalTca B OAHON
TOYKEe U AeAATCA €10 IOTIOaM.

6.109. IlenTpouan: TpeyronsaukoB ABC u A B,C, coBnagaror.
Hokraxure, uro npamuie AA,, BB, u CC, napajie/]bHE HEKOTO-
poit nnockocTH,

6.110. T Ompesox, coedunamwult eepuiuny mempasdpa ¢
yeHmpoudonm npomusosexauweil zpanu, Hasbiéaemces medua-
Hoit mempaadpa. Joxa)kuTe, UTO MEJHAHH TETPARAPA HepeceKa-
I0TCA B OAHOM TOUKEe H 3Ta TOUYKA AENKUT KAXKAYIO U3 MeANAH B OT-
HolreHuH 3 : 1, cuuTas OT BepIIHHEL.
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6.111. LJenmpoudom mempasdpa nasvieaemcs mouxa nepece-
1enusr €20 meduan. Toukn M u M, — IeHTPOHABI TeTPAa3APOB

PABCn P,A,B,C,. Jokaxure, aro AA, + BB, + CC, + PP =
—
=4MM,.

6.112. JoxaxATe, 9TO He CYIIeCTBYeT IIJIOCKOCTH, KOTOPOi GBI~
M 6 nmapanieNsHBl AHATOHAMH BceX OOKOBBIX rpaHeil Tpe-
YTOJbHOMU NIPH3MBI,

6.113. Jane asa napananenorpamma MNPQ u M,N,P,Q,. Tou-
KH A, B, C, D — cepejUHB OTPE3KOB COOTBeTCTBeHHO MM,
NN,, PP,, QQ,. Hoxaxnure, 4TO HeTRIPEXYronsHUK ABCD —
NMAPaJaesIorPaMM.

6.114. B napannenennnene ABCDA,B,C,D, Toukn M u K — ce-
PeAuHEI OTPe3IKOB cooTBeTCTBeHHO 4 ,C; n BB,, [lokaxure, 110
npamele KM, A, B, u BC, napaaneabHn! HEKOTOPO MIOCKOCTH.

6.115. JoxkaxxuTe, 4TO TOUKA NepeceueHMs MeIUaH TeTPa’rApa
COBIMAAAET ¢ TOUKOM Nepecedesnns ero SuMennan.

6.116. £ KABC — terpasap. Karyio durypy o6pasyior touku M
—_— = —> — _— — —
rakue, uro;a) KM = KA + KB+ xKC;6) KM=KA++yKB
— — — — —
+xKC;B)KM =2KA+yKB+xKC,rae0<2<1,0gy<1,
02«1,
6.117. Ha auaronanax AB,; u CA; GOKOBBIX TPaHeil TPeyrojib-

Holi npusmet ABCA B,C, pacnonoxkenn Touxku E u F coorber-

CTBEHHO TakK, uro EF || BC,. HalinuTe oTHOLIEHME ANHH OTPE3KOB
EFu BC,.

6.118. lau Trerpasap PABC. HaitanTe Bce Takue TOYKH M npo-
> > > > 2
¢TpaHcTBa, uTo MP+ MA+ MB+ MC =0,

6.119. X B ocuoBannu nupamuam MABCD nexur Tpanenus
ABCD (AD || BC, AD = 3BC). Ha pe6pe MD oTMeTHIN TaAKYIO
TouKy K, utro KM : KD = 2: 3; Touka P — cepeauna MB. B ka-
KOM OTHOUIeHMU, cuuTa® oT ToukH M, niaockocTs AKP aenuT
pebpo MC?
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6.120. £ PABC — TeTpaaap; by, by, by — GHCCEKTPHUCH] COOTBET-
cTBeHHO yraor BPC, CPA, APB. [lokaxnre, 4TO ecaH OUCCEKT-
pucw b, b, B3aNMHO NEPUeHZUKYAADHLI, TO Ka)kJas U3 HHX

nepneHAHKyAApHa GucceKkTpHce by,

6.121. ¥ Tpn pebpa nIpsaMOYroas5HOro Napasjieiennnessa, HMe-

mue 0Oy BepUIMHY, «BHAHbI» U3 TOYKM IIEePEeCeYEeHHA ero

AUATOHAJeH Mo yraaMu o, B u yv. JlokaxuTe, 4TO
cosa+cosPt+ceosy=1.

6.122. ¥ 1z Touku O mepecedeHHs AUATOHANEH NPAMOYrOab-
Horo napanjnenenunefa ABCDA B,C,D; nuaronanu BA,, BD

u BC, Tpéx ero rpaHeii, nMeIOUX o0l0yi0 BepIUHHY, «BHA-
HEBI» IIOA YIVIAMA COOTBETCTBEHHO o, B H ¥. JoKaKuTe, UYTO
cosa+cosP+cosy=-1.

6.123. B napannenenunene ABCDA,B,C,D, Touka M — cepe-
auna amaroHanu A,C, rpanu A, B,C,D,, touka K — cepeauna
pebpa BB,. lloxaxmnre, uro npamele 4,B,, KM u BC, mapax-
JIeJIbHE! OAHOH HEKOTOPOH IJIOCKOCTH.

6.124. U3 BepwInHKM napajie/eIunea NposeaeHbl TPH AAAro-
Hanu ero rpaHeil. Ha sTux anaronanax (Kak Ha péGpax) mocTpo-
€H HOBHII napannenenunesn. JoraMuTe, UTo MPOTHROJIEKAINANL
BepHINHA AAHHOrQ IMapaijelenunela ABAAETCA cepeduHoll a1a-
FOHAJN MOCTPOSHHOrO NAPaJIIeIeIIUIIE A .

6.125. Toukn K u E — cepeguns pédep coOTBeTCTBeHHO AB 1
CP rerpasapa PABC. [oxkaxnuTe, uro npameie AP, BC u KE na-
pPanienbHBI HEKOTOPOI IVIOCKOCTH,
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3apaqn k § 24. lekaptosa NPSMOYronbHan cuctemMa
KOOPAMHAT B NPOCTPaHCTBE

7.001. ABCDA B,C,D, — xy6 ¢ peb-
e - —> - —>

pom 1, Ilyete AD=i, AB=j, AA,=

= %, Haiitu B Gasuce (i"; f; E) roop-
— —

AuHaTHl BeKTOpOB: a) AC,; 06)CA;,;

—_—

B) AK,rae K = BC, n B,C (puc. 62).

—_— —
Pewenue. a) Tak xax CC, = AA, =

— — —_ L, —
AC= AD+ AB=1i + j, T0 AC, = Puc. 62

—2 T 4 a5 —
=AC+ AA,=1i + j + k, anauur, BekTop AC| HMeeT KoOpIrHa-

— — —_— — L, 4 4
ol (1; 15 1), . e. AC,(1; 1; 1); 6)CA1=AA —AC=k-({i+])=
O, — vy

1,7, Ao 2,02, 1
+-(CCI+CB)=1+;+§

.1
AK( 3 §)

+ Py _ 12 2 =
k+§(—1)—§:+]+ k, T.e.

7.002. Koanuneapus: an BekTops:: a)d(3; 4; 5) u b(6; 8; 10);

6) B(2; -3; 3) u §(4; —6; 2)?

-+

Pewenne. a) BexTopel @ U b KOJANIMHeapHHl, TAK KaK 3:6 =
=4:8=5:10; 6) KOOPANHATELI BeKTOPa § He IPONOPIMOHAILHEI
OOHOMMEHHLIM KOOPAMHATAM BEKTOpA b, HanmpuMep, 2:4 3 : 2,
IMoaToMy BeKTODEL P U § He KOJNTHHEAPHHI,

1
2

Oteer:a)(1;1;1);6)(—1;-1;1); B](

MII-‘
I:\:lll-l
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IMonuiTaiiTeck YCTAHOBNTL, KOMILTIAHAPHB] JY BeKTOPHI d , b u
B, ecam: a) d(-1; 4; 6), b(1; 7; 3), B(0; 11; 9); 6) G(-3; 14; 6),
5(6; -8; 7), P(-9; 62; 37); B) d(-1; 0; 0), 5(0; 75 0), B(0; 0; 9)?

7.003. Haiitn AnMuHB BekTOpOoB B = 23 + 3b, ¢ =23 - 3b,
UX CKANApHOe MPOM3BeJeHNe M Yrol MexXJY HHUMH, ecan

d=1-7+2F, b=27+2].

Pewenne. HaiinémM KOOPAMHATBI BEKTOPOB P ¥ § B GasKce (f H }'; ).
Umeem: d(1; -1; 2) = 2@ (2; -2; 4),
b(2; 2; 0) = 3b (6 6; 0).
Torna 2@ + 3b = p(8; 4; 4), 2d — 35 = g(-4; —8; 4). Buauwur,

Bl= VBZ+ 42+ 42 = 4./6; || = J(-4)2+ (-8)2 + 42 = 4./6;
B-qd=8+(-4)+4-(-8)+4:4=-48;

g-qd _  -48 _
Bl-lgl 4./6-4./6

Otser: 4./6;4./6 ; —48: 120°.

cos @ = —%,o-rxy,na(p=/_’(ﬁ, g)=120°.

1. 24.1-24.3

7.004. © 3annmuTe KOOPIMHATH BEKTOpPOB: & = 2{ +3 J —Dk;

¥ o

b=1-4]+6%;¢=-81+2]-5E;p=i+E:m=7-2{;=-F.

4

7.005. © Hauw BekTOopul: d(3; 7; —-2), B(0; -5 -2}, ¢(~1; 2; 0),
p(2; 0; -3), ¢(0; 0; 5). Banumnre ux pasnoxeHus B Gasuce

(i;7; B
7.006. Maust sextoph d(—1; 2; 0), 5(0; —5; —2), &(2; 1; —3). Haii-
AMTE KOOPAUHATHI BeKTOpoR B =4 —2b +3Cu §=7¢ - 23 + 3b.

7.007. © Ipu kaxux m u n Bekrop & = 31 — 27 + mE konmuue-
apeH BEKTOPY b=ni+ } - 2k?

7.008. KoMmnianapusl a4 BekTopbl: a)d(l; —2; —1), b(3; 1; 2),
(5;-3; 0); 6) B(2; 0; -3), , J; B} A(2; 0; -3), I, B3 1) d(1;-1; 2),
5(5; -1; 0), Z(~2; 0; 1); 1) 8(0; 5; 3), b(3; 3; 8), E(1; 1; 4)?
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Pewexwue. a) Bexropm d(1; -2; -1) n 5(3; 1; 2) He KOnNMHEAPHSI,
TaK KAK X OAHOHMEHHBIE KOOPAWHATHI HE MPOMOPINOHANILHEI
(1:3 =-2:1). Ecam BexTop ¢(5; —3; 0) MOXKEO PasJOKUTH II0
BeKTOpaM & M &, TO BeKTOpH @, b 1 € KoMInaHApHH (T, 35); B

"
MPOTUBHOM CJIydae BeKTOPH @, b U ¢ He KOMILJIaHAPHEL. TakuMm
obpa3oM, AJNA pelleHHA 3aAa4YM AOCTATOUYHO YCTAHOBHTB, CV-

-
HIECTBYIOT JIM YUC/IA X U ¥ TAKKE, uTO ¢ = xd + yb. B koopauxa-
Tax 3TO 03HAYAET, HMeeT IU pellleHUe CUCTEeMAa YPABHEHUI OTHO-
CUTEeJBHO X B i

x+3y=35,
-x+2y=0.
CxaansiBas nepeoe 1 TPeThe ypaBHEHHUA 3TOM CHCTEMBI, IONY-
- — e
qyaem y = 1. Torpa x = 2. IloaTomMy ¢ = 2a& + b. Do osHayaeT, 4TO
BEKTOp € ABAAETCA JuHeltnolt KomMbuunanueit sexTopor @ u b,
CNIeZOBATEIBHO, BEKTOPH] 4, b 1 ¢ KOMILIAHADPHKL,

7.009. © HaitauTe 1anHE! BeKTOpPOB: &(H; —1;5 7), 3(6; 2./3; -1),
¢=1+j+%m=-3%p=7-38].

7.010. Jane! sextopnt: d(5; -1; 7), 3(—2; 3; 1), ¢(-38; 2; 1). Hai-
nute: a) | + bJ; 6)|@] + [B1; B) [d - BJ; ) @] - [B]; m) [32]; €) 23 - 32Y;
x®) 2/d| - 3¢
7.011. (Yemno.) JIansl BeKTOPHI:

d(1;-1;2), b(-1; 1; 1), 8(5; 6; 2). Haitaure: 3+ ;8 - b; 3% »,/5—2 .
7.012. TIpoeK UM BEKTOPA P HA OCH KOOPAHHAT PABHBL COOTBET-
cTBeHHO: 3; —8; 5. HaliauTe KOOpAMHATH BeKTOPA .

»

7.013. (Vemno.) Janw sexTopsl d(5; —1; 3) u 3(4; 2; 3). Ilpn ka-
KOM 3HaYeHMM uncaa x IIp.p(2d+ xb)=0?

7.014. (Vemno.) Hauwl  BexTopel  d(3; ~1; 1), 3(—5; 1; 0),
Z¢{~1; -2; 1), Bracuure, Kakoii yroa (ocTpelii, IpAMOii HJIH TY-
noit) Mesxay BexTopamu: a) @ n b ; 6) bucd: B)duc.

7.015. (Yemuo.) Ocrpriit, npamoit mau rymo#t yron ofpaayer
BEKTOD 3(4; —6; 0) ¢ 6a3NCHEIMH BEeKTOPAMU i, f uk?
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7.016. Haiinure yroJ Meskay BeKTOpAMU:
a) d(2; —2; 0y u b(3; 0; —8); 6) d(0; 5; 0) u b(0; — /3 ; 1);

B) B(-2; J/2; -Z)Hb(f, Jz_,—l).

- {\ n
7.017. UaBecTHo, uto (@;¢) = (b; ) = 60°%; [@| = 1, || = [F] = 2.

Hafiaure: a) (@ + b)+¢;6) (28 - 38)+- ¢
7.018. lan ky6 ABCDA,B,C,D,. Hafinure yros Meskay BeKTOpA-

—) — —_— — —_ — —_— —
mu:a) B,Bu B|C;6)DAuB;D,;8) A;C,u A B;r) BCuAC;

—_— —3 > > y = —_— —

A) BBin AC;e)B,CuAD;; x)A;D,u BC;3) AA,uC,C.
7.019. © Haiigute Bce TAKHE 3HAYEHUS X, IPH KOTOPHIX BEKTO-
puE(3;5-x;x)m 5(5 + x; Tx + 1; 2) KONTUHEADHEI.

7.020. Janw sBexTopst 3(1; 0; 0), 3(1; 1; 0)u é(1; 1; 1). Paamxo-
JKUTE IO AAHHBIM BeKTopaM BexTop mi(3; —7; 11).

7.021. UssectHo, aTo /1 — 78 + 2b. Haiiaure KOOPAUHATEI BEK-
TOpAa @, €CaIU 3(—1; 5; 3)u m(0; 1; 8).

7.022. IIpu KAKNX 3HAYEHUAX 7 BEeKTOPBI 8(3; n; 5) u b (—4; 3; n)
MEePHeHANKYAAPHEI?

7.023. BexTopsl & ¥ b NEPIeHAMKYIADHB BEKTODPY €, (ﬁ =
=120°, [@] = [b| = |¢| = 1. Haiinure: a) craaapHBIE IPOUBBEACHUS
26-@+b+3)n@-2)-@-b+2)6)|d-b|;8) @ +b -2

7.024. © an ky6 ABCDAB,C,D, ¢ pebpom 2. Touxka M —
nenTp ocHoBaHUA A, B,C,D,. Touku E u H B3ATHEI COOTBETCTBEH-
HO Ha orpeskax BB, n AC tax, uto BE: BB, =1:2, AH: AC=

=1: 4. BeifepuTe OpTOHOPMUPOBAHHEIL GAasHC B IPOCTPAHCTRE
H, IOJBRIVACH PAIIOKEHHNEM BEKTOPA B 3TOM 6aance, Haﬁ,nn're:
1) anuny orpeaxa: a) AM; 6) EH; B) MH; 2) yroa Mexxay BeKTO~

— — —_— = —_ —
pamu: a) BC,u AC;6) A\ Du BD,;B) HM uCB,.
7.025, Bce pébpa mpaBMJIBHOM YETHIPEXYTOMLHOH NHpPaMUAILI

PABCD pasru 1. Touxka O — tenTp rpauud ABCD. Touxn E, F,
H - cepeamHpl pébep cooTBeTcTBeHHO BP, CP, AP. BriGepure
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OPTOHOPMHUPOBAHHLIN 0a3MC B MPOCTPAHCTEE M, IOJL3YACH Pas-
JOXKeHUEeM BeKTOpa B 3TOM Oasnce, HaiijuTe: a) AJURY OTpedxKa

—
OP; 6) anury orpesxa CH; B)yroa mMexay BekTopaMu AE u

—
BF; r)yroa Mexay Meanaroit PM rpanm BPC n BeicoTol AE
rpaiu APB,

7.026. HaiiTi paccToARUE OT BEPIIMKEL A TpeyroabHuka ABC xo
ero nenrponaa M, ecan A(-2; 1; -3), B(-1; 0; 4), C(1; 2; 6).

Pewenne. Ilyers AA;, — wmeguana B
A ABC (puc. 63). Touxa A, — cepeau-
Ha ¢cTOpOHEI BC — nMeeT KOOPAUHATEI: A,
x= 3 0,y 5 1,
4+86 A B ¢
Z=——= 5, 1. e. A,(0; 1; 5). Puc. 63

Hanee, Touka M peauT MeAuaHy AA, B OTHOIIEHHM A=
=AM :MA,=2:1=2, [losTOMYy KOOPAWHATHI TOYKH M paBHEI:

_-2+2-0 __2 1+2-1_, ,_-8+2:5_17
1+2 3'YT T+v3 1+2 3°
Taxum oOpaaom, ( g ) Toraa

lAM] = J( 2 z) +(1-1)2 +(7 + 3)2 -2.17.
Oteer: % Jl_'i' .
3amevarnue. Koopaunarer Touxku M MOXXHO HallTH nDpomie,
— 1.,=— — —_
€CMIM yYecTn, uTro OM = E(OA + OB + 0C). Kpome Toro,
2
AM = §AA1.
7.027. 1an TpeyronbHUK A BC, KOOpAHMHATE BEePIIHH KOTOPOTO!

A(l; 5; 3), B(3; 6; 5), C(1; 1; 0). HaliTu KOOPAMEATEI TOUKH TIe-
pecedeHBdA ¢TOpoHHE BC B GHCcCeKTPHUCH yIa A,

Pewenne. AB= /22 + 12 + 22 = 3; AC = .J02 + (-4)2 + (-3)2 =

= 5. Ecnn GuccekTpuca yrya A nepecexkaeT cTopony BC B Tou-
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Ke A,(x; I; 2), TO 110 CBOMCTBY HHCCEKTPHCH BHYTPEHHETO YTila

BA; _ AB _
TPEYTrOJAbEHKA A_lC =35 0,6, T. e. TouKka A, AeAUT OTPEIOK
BC B oTnomenun i = 0,6. Toraa:
_3+406:1_9 _6+06-1_33 __5+06:0_25

1+0,6 4'Y 1706 8’ 1+0,6 B

. 9 3 % . &
OTBBT.(Z, 2 8 )
n 24.4-24.5

7.028. © B npaMoyroapHoii cucTeMe KoopauHat Oxyz nocTpoi-
Te TOuKm A(l; 1; 2), B(-1; 1; 2), C(2; -1; 1), D(2; 2; -1),
E(-5; ~3; 1), F(0; 3; 1), G(3; 0; 1), P(3; 1; 0), K(0; 3; 0),
M(0; 0; 3), H(3: 0; 0).

— — —
7.029. Nans! sekToprt OA (2; 3; 4), OB(-8; 2; -5), OC(0; -1; 1).
Kakxne koopanHATH HMeIOT TOUKKE A, B 1 C, ecaim O — Ha4ad0
CHCTEMBI KOOpAMHAT?

7.030. (Yemno.) Dauw Tourn A(-2; 2; 0), B(4; —4; 3), C(7; 0; -9).
—_ > s — —
Kaxne koopAauHaThl HMeT BekTOphi OA, OB, OC, AB, BC,
rae Touka O — HAYAJNO0 CHCTEMbI KOOPAMHAT?
—_
7.031. © HalinuTe KOOpZHHATH BeKTOpa AB, ecnn A(3; 8; T),
B(-1; 8; -3).
7.032. HalisTe KOOPDAMHATHI TOYKK M, ecau SaHB KOOPAMHA-
—
TH TOukHu N(-3; 3; 8) u BexTopa M N (1; 0; 5).
7.033. Haiigure KOOPAUHATEI TOUKK P, eCNH AaHEL KOODAHHATEI
—_—
ToukH K(—3; 3; 8) u BerTopa KP(11; -2; -2).
7.034. Bepmunsr TpeyrodbHuxa ABC HMeOT KOODAHHATBI
—
A(l: 65 2), B(2; 3; -1), C(-3; 4; 5). PazmoxnTe BeKTOPhl AB,

—_— — 3> 3 =
BC n AC no 6asMcHBMM BeKTOpaM i, j, #. HalizuTe KoopauHa-
TH] IEHTPOMAA TPeyroapEnka ABC.
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7.035. ABCDA,B,C,D, — xy6 c pebpom 1. Brifepute npamo-
YroJIbHYIO CHCTEMY KOODAMHAT ¢ HA4ajiOM B BepIinHe A ¥ Hait-

—
AuTe KOOPAMHATHI BekTopa: a) AK, rue K = A,C n (AB,D,);

— —_
6) DO,, rae trouxka O, — nentp rpanu BCC,B,; B) CM, rae Tou-
Ka M — 1meHTp Kyda.
7.036, © Jleskar qu ToukH A, B 1 C Ha ogHONH NpaMoii, ecan:
a) A(3; —7; 8), B(-5; 4; 1), C(27; —40; 29);
6) A(-5; 7; 12), B(4; -8; 3), C(13; -23; -6);
B) A(—4; 8; -2), B(-3; -1; 7), C(-2; -10; -16)?
7.037. ¥ HaiizuTre KOOPAKHATH Taroi Toukn C miaockocTy Oxy,
KOTOpad JIeXKUT Ha ONHOM mpamoil ¢ rouxkamMu A(3;-8;7) u
B(-1; 2; —-7). Kakaa ua Touek A, B, C jemur Mexjay ABYMA
apyraMu?

7.038. X CymecTeyeT au Ha ocu Oz TOUKA, fHeKAIAA HA OAHOM

npamoii ¢ Toukamu A(—1; 3; 5) u B(2; 2; 8)?

7.039. (Ycmno.) Haliaure KoOpAUHATLL CepeUHEI OTpeaka AR,

ecan A(—1; 8; 3)u B(1; 5; 7).

7.040. © Haiiaure KoopAnHaTH Touek M, M,, Mg, M, u M,,

OeNAMMX OTpe30X AB COOTBeTCTBeHHO B OTHOIIEHUAX A = 1,
=8, h=5A= —% A= % , ecau A(0; —1; 3) u B(5; 2; 8). Banu-

MHXTe 5TH TOYKHM [I0 NOPASKY Ha IPpAMOil B HanpaBaeHHH AB,

7.041. K Touke A(2; —1; 3) npuaokeHH ABe CHJIE] F {1:2:-2)n

F (—1; 3; 2). HaiianTe TOUKY, B KOTOPYIO NepeiiaéT Touka 4 mon
2
JeiicTBNEM HX paBRHOAelcTBYIOLIet.

7.042. X Jlexxar au Touku A, B, C u E B 0gHON ILJIOCKOCTH, €CJIH:
a) A(-2;-13: 3), B(1; 4; 1), C(-1; —1; —-4), E(0Q; 0; 0);

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

B) A(5; -1;0), B(-2; 7; 1), C(12, -15; -17), E(1; 1; -2)?

7.043. Hdaum toukn A(1; 8; 5) u B(2; 1; -7). HaifTu ua ocu abce-
IHCe BCe TAKHe TOYKH C, 4TO TpeyronbHuk ABC — npsaMoyroJs.
HBI#.
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Pewenwe. Ilycrs C(x; 0; 0) — mexomas Touka. Torzma nmeem:

— -— —
AB(1; -2; -12), AC(x — 1; -3; -5), BC(x - 2; -1; 7). Mosxer
NpeCTABUTLECH OAMH M TOJBKO OAMH U3 TPEX CJIy4aeB: B Tpe-
yroasHuKe A BC npaMBIM OKaKeTcda MJIH YroJl IPHA BeplinEe A,
MJIN Yyroa 11pu BepminHe B, uan, HaKoHen, yroa npx sepmmntHe C.
PaccMoTpuM Kamaniit 13 5THX CALYYAEE.

— —
8} £ BAC — upsawmoii, ecaiu AB+- AC = 0. B koopaKHaTHOH

¢opme 310 03HauaeT: x — 1 + 6 + 60 =0, oTyaa x = —65, 7. €.

BEPHINHA IPAMOTO yrja nmeeT KoopausaThl: C,(—65; 0; 0).

— —
6) £ ABC — npsamoii, ecntuy AB- BC = 0. B koopAnHaTax 5To

PABHOCHJILEO YpaBHEHHIO X — 2 + 2 — 84 =0, oTKyzma x = 84, T. €.

BEPIIKHA IPAMOTO YIla MMeeT KOOpANHATHI: C,(84; 0; 0).

—_ -
B) £ ACB — upamoii, ecin AC - BC = 0, B koopanHaTax 3To
PABHOCHJIBHO YPABHEHHIO

(x - 1(x-2)+83-35=0nmm x2 - 3x - 30 =0, orkyaa
3-.J129 _ 3+ .J129
2 i 2

Xy = a = » T. €. CYHICCTBYIOT OBAa MNpPAMO-

¥rOJNbBHBIX TPeYrOJbHHEKA, BEPINIRHAMH NDPAMBIX YIJIOB KOTOPEIX

ABNAIOTCH TOUKH Ca( 3—_---2-—--- {129 ; 03 0) H 04( ?Li-é-——- y129 3 03 0) .

OteeT: Cy(-65; 0; 0); Cy(84; 0; 0); 03(11-2-—- 4129, o, 0);

04(?..1.2__ 4129 . 4. 0),

7.044. © Haliiure KOOpDAMEATH TOUEK, VAANSHHEBIX OT KamJoit
N3 KOOPAMHATHEIX ILIOCKOCTRIE HA 8.

7.0435. I'ne moxeT GRITE PACTIONOM(EHA TOUKA, SCIM:
4) POBHO 0fHa €€ KOOPANHATA PABHA HYJIIO;
6) poBHO ABe €€ KOOPANHATEI PABHLI HYJIIO?

7.046. [lana Touka M(2; -3; 4). KakoBsl KOODAUHATEL TOYEK,
6amkadimux Kk Hed ¥ JAerkanyX: a) HA Kamkpol n3 KoopamHAT-
HBIX ILJIOCKOCTEl; ) Ha KaKO0i U3 ocell KoopAnHAaT?
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7.047. Janp Touxn A(5; 0; 1) u C(0; -3; 4). Ha#taute roopan-
—_— —
HaThl TOYKH B, ecau BO = CA; O — Ha4aJI0 KOOpAWHAT.

7.048. Hanu Touku A(3; 5; 6), B(4; 7; 8) u C(3; 8; 10). Haiigure
KOOPAHHATEL TOYKH NepeceueHusa MegnaH Tpeyronsenka ABC.

7.049, Jokamxnre, 4YT0 ueThHIpEXYroasHRK ABCD sBiasercs
poMbowm, ecan A(2; 3; 43), B(4; -2; 2), C(0; -1; -2), D(—~2; 4; 0).

7.050. Touxa M — cepeauua orpeaxa AB. Halizure koopanaa-
THI: &) TOUKH M, ecan A(0Q; 3; —4), B(-2; 2; 0); 6) Toukn B, ecnu
A(14; -8; 5), M(3; -2; -7).

7.051. H3BecTHH KOOPAHHATEI BEPINMH TPEyroJesEuKa ABC:
A(0; 3; 4), B(4; -1; 2), C(1; 1; 2). HafiguTre AIUHY ero MeAHAHEI,
MPOBEAEHHON U3 BepmIUHBL C, N PACCTOAHHWE OT HAYAJIA KOOPAHU-
HAT A0 UEeHTPOHA TPEYTOJAbHUKA,

7.052, © Ha ocu Ox HaliiuTre TOUKY, PABHOYAANEHHYI) OT TOUYEK
B(3; -2; ) u C(0; 5;: -1).

7.053. Hans! BepuIneel napanrieaorpaMma ABCD: A(-8; -6; 1),
B(~1; 2; -3), C(3; 1; 1). Haiftiaure KOOPAUHATH YETBEPTOH Bep-
UIFMHEL.

7.054. Onpenenmre Bug Tpeyroasuura ABC, ecim: a) A(9; 3; ~5),
B(2; 105 -5), C(2; 3; 2); 6) A(8; 7; —4), B(5; -3; 2), C(1; 3; ~10);
B} A(—5; 2; 0), B(—4; 3; 0), C(-5; 2; -2).

7.055. Haitaure yrael, mepUMeTp H OJIOMAAb TPEYTOJLHUKA
ABC, ecoin A(1; -1; 8), B(3;-1; 1), C(-1; 1; 3).

7.056. © Touru (1; 1; 1), (2; 1; 1), (2: 2; 1), (1; 2; 1) aBaatorea
BepIIHHAMH Ky0a. KakoBhl KOODAWHATE! OCTANBHBEIX €T0 Bep-
mun?

7.057. © B npaBuIBbHOM TeTpasape PABC ¢ pe6pom 2 ocHOBaHNe
ABC npeaur B miockoct Oxy. Halignre koopanaaTH BeplunH B
u P, ecan: a) A(-1; 0; 0), C(1; 0; 0); 6) A(0; 0; 0), C(2; 0; 0).

7.058. ana Touka P(-1; 3; 8). HaiiauTe KoOpAMHATHI TIPOEK-
nui TOUKH P Ha KOOPAMHATHHE IIJIOCKOCTH B HAa KOOPAMHATHEIE
ocH. BeplinBaMH KaKOTO MHOIOIPAHHAKA ABIAIOTCS 9TH NPOEK-
MM BMecTe ¢ TOYkoif P H Touroit O — HavamoM KoopawHAaT?
HaitanTre 06HE6M 1 MONHYIO TOBEPXHOCTE TOT0 MHOIOTPAHHIKA.
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7.059. X Hanw Touku A(—1; 3; 8) u B(—1; 2; 9). HaitauTe Bce Ta-
KHe TodkH C niaockoctH Oyz, uTo TpeyrodbHunk ABC — paBHO-
CTOPOBHHH.

7.060. © Cepenuna orpesra A B nexxuT Ha ocu Ox. Haltianre m u
n, ecnn: a) A(-3; m; 5), B(2; —-2; n); 6) A(l; % ; —4) , B(1; m; 2n);
BYAO;m;n+ 1), B(l;n; 1 —m).

7.061. © Ha xa:xA0ii u3 ocell KOOPANHAT HANAUTE TAKYIO TOYKY,

PACCTOAHHE OT KOTOpo# A0 Touku A(-2; 4; Jﬁ) ABAgeTCA HA-

HMEeHbLUIINM cpeJH BCeX PACCTOAHHH OT TOUEK 3TOH npamoil Ao
TOUKH A.

7.062. Haitaure Ha ocu Oz TOYRY, PABHOYZANEHHYIO OT TOUEK
C(-1; 3; ) u D(3; ~-T; 1).

7.083. llagn Touxn A(0; 1; 2), B(J2; 1; 2), C(J2; 2; 1),
D(0; 2; 1). XokaxuTe, YTO YEeTHIPEXYTONLHHK ABCD — kxBazg-
par.

7.064. Onpegennre BHI 4YeTHIPEXyroabHuKa ABCD, ecan
A(-1; 2; -3), B(-5; 2; 1), C(-9; 6; 1), D(-9; 10; -3).
7.065. laa ky6 ABCDA B ,C,D, ¢ pe6pom 1. Beibepure npamo-

YTONBHYIO CHCTEMY KOODAMHAT M HAHIWTE PACCTOAHHA MEXIY
npaMEMEA: 8) AB, 0 BC,;6) AA, m BD,; B) A,Cu BC,.

7.066. ¥ Ocuosanue ABC npasunshoro terpasapa PABC ne-
AT Ha IIOCKOCTH OxyY TAK, YTO BepIINHM A n C UMEIOT Koop-
auHathi: A(0; 0; 0), C(4; 0; 0). HajiguTe KOOPAUHATHL: A) OCTATB-
HBIX BepPINNH TeTpasgpa; 6) neHTPONAOB BCeX ero rpaHeil.

7.067. OcHopanue ABCD ky6a ABCDA B ,C,D, nexuT Ha muoc-
koctu Oxy. Haiiaute xoopaunaTu pepmwiun: a)4,, B,, C, u D,,
ecan A(2; 1; 0), B(3; 2; 0), C(2; 3; 0), D(1; 2; 0); 6)A, B,,C, D,
D, un neHTpoR Bcex rpaHei kyba, ecou A(2; 2; 3), B(5; 2; 0),
C,(5; 5; 3).

7.068. Touxkn M,, M,, M;, M, — 1eHTpHl rpaHell COOTBET-
crBenno BCP, ABP, ACP, ABC npaBnabHOTO Terpasapa PABC ¢
pebpom 2. BribepuTe HDpAMOYTOJBHYIO CHCTEMY KOOPAHHAT H
HafiguTe: 1) paccTOAHNA OT BepIIMH TeTpasjpa A0 IIPOTHBOJIE-
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—_—
AKX IpaHeil; 2) BeMUMKEY yria Mexjay BeKTopaMu: a) AM,

— —_— — —_— —

HBM;;6)CM un PM 3 8) BE n CF, rge E u F — cepeguHEl pé-
6ep coorBercrBenHo PC nn PA.

7.069. B ky6e ABCDA B,C,D, c pebpom 1 Touku M, u M, —

umenTponAsl cevenuit AB, D, u BC,D coorBercTBeHHO. BEiOepure

OPAMOYTOJbHYIO CHCTEeMY KOOPAMHAT W Ha#igure paccTodgHMe:
a) oT BepmHHEL A; x0 nnockocTd AB,D;; 6)or sepmann C no

nnockoctn BC,D; B} or BepmmEHN A, A0 miockoctm BC,D;
r) Mesxxay TodxaMu M, u M,. B xaxKoM OTHOIIIEHMH IIOCKOCTH
AB,D, n BC|D nensit puaronans A,C ky6a?

7.070. © Haunw Touxku A(3; 1; 5) u B(—2; 2; 4). Haiiaure Ha ocu
ANILAUKAT BCE TAKHE TOUKH C, YTO TpeyroasHuk ABC — paBHO-
6eapeHHBIH,

7.071. © Hafizute 4eTBEpPTYIO BEPUIHHY NPABUJIBLHOIC TETPAdL-
pa PABC, ecnu A(0; 0; 4), B(0; 4; 0), C(4; 0; 0).

7.072. ¥ Daust Touku A(2; 3; 1) u B(—1; —2; 3). Haitaure rce Ta-
xkue Toukn C Ha ocn 02, 4To A ABC — npAMOYTOJIBHEIA.

3apa4un Kk § 25. Sapanve puryp ypasHeHUAMUN
W HepaBeHCTBaMU

n. 25.1-25.2

7.073. Hannmnre ypaBHEHHS BCEX ILIOCKOCTEH, MPOXOAAIMIMX
yepes Toaku A(8; 0; 0), B(0; 0; 5) n nepecekaloINX OCh OPAHHAT
B TOYKe, YAAJEHHON OT HAYa a KOOPAWHAT Ha 7.

7.074. © HanumuTe ypaBHeHWe cdeprl ¢ HEHTPOM B TOUKe
M(-1; 3; 5) u paguycom 4.

7.075. © Hannmpte ypasnenre cdephl ¢ NEHTPOM B TOUKE
M(2; 0; —3), npoxoasiite Yepea HAYAIO KOOPAUHAT.

7.076. © HanumuTe ypaBHeHue cdepnl ¢ AuaMeTpoM AB, ecan
A(-3;5;0)n B(1; -7; 2).

7.077. Hauer Touxku A(4; 1; 0), B(-1; -2; =-5), C(2; 4; 3),

3’8"’
TH2x-By+z—-3=0,

1.2
E(—- =3 7) . YRAXKUTE, KaKad H3 HUX OPEHALJISKHT MIA0CKOC-
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7.078. Hauw rouku A(3; 2; 5), B(-1; -2; 8), C(2; 1; 3), O(0; 0; 0)
M ILTOCKOCTh X + 3y ~ 2 — 4 = (. HazoBuTe: a) TOUKN, OpuHagaIe-
JMalmue JaHAOH naocKocTH; 0) TOWKH, He NPHHAaLJeKaMue JaH-
Hofl IJ0CKOCTH; B) MAPEI TOYEK, PACIIOJOIKEHHEIE IO OAHY CTODO-
HY OT J&8HHOH NJ0CKOCTH.

7.079. Ona xaxpoif N3 JaHHBIX IIJIOCKOCTeH YKAXKUTe eé pacno-
JOMKEHNEe OTHOCUTENbHO KOODAMHATHRIX ILIocKocTed Oxy, Oxz,
Oyz n KoopauHaTHBIX oceit Ox, Oy, Oz (coBnageHue, nepece-
4eHHe, NapalienbHocTh): a)x =0; 6)y = 2; B)2x + 3y = 0
N3y-5z=0;0)y+8z2-5=0;e)2x+y—2+3=0.

7.080. Haiiaure TOUKH NepecedyeHUA ocel KOOPAMHAT C MJIOCKO-
ctpi0 2x + 3y —2 - 5=0.

7.081. © Cocrassre ypaBHeHHe ILIOCKOCTH, NTPOXOAANISi Yepes

h—
HAYAAO KOOPDANMHAT I€PHNeHAHKYJIAPHO EBEKTOPY OM » C©ECJH:
a) M(2; 0; -2); 6) M(1; 1; 1); By M(-1; -2; 7).

7.082. © HanumuTte ypaBHeHUe NICCKOCTH, IPOXOonAtneli yepea

—
Trouky K(-2; 7; 1) v nepnenaukyaspHoii BeKTopy AB, ecam
A(-1; 2; 8)m B(1; -1; 3).

7.083. CocraBrTe ypaBHeHHe ILIOCKOCTH, NpOXOAAIledl dYepes
TOYKY M U NepueHANKYIAPHON BeKTOpPY P, ecnu: a) M(2; 0; —-2),
P(3; —4; 5); 6) M(0; 0; 0), P(-2; -3; 4); ) M(-2; 3; 0), B(5; 1; -4).

7.084. © CocrasbTe ypaRHeHHe JOCKOCTH, €CJM OHA TIPOXOINAT:
a) yepea Toury M(3; 0; 0) u nepnemaurynapua ocu abenuce;
6) wepes Toury K(0; 3; 0) n nepmenguKyJaApHA OCH OPAUHAT;
B) uepes Touky P(0; 0; 3) n nepneHAMKYNAPHA OCH ANILIHKAT}
ryuepes Toukry E(0; 0; —4) m napanneabHa ocaMm Ox u Oy;
I} aepes Toukw (3; 0; 0), (0; 0; 3) mw mapansenbHa OCH OpAMHAT.

7.085. CocTaBuTs ypaBHeHHe IIJIOCKOCTH, NMpoxoiflleii depes
ToukH: a)P(2; 0; 0), K(0; 2; 0), H(0; 0; 2); 6) P(2; -1; 2),
K(1;-2; 3), H(-1; 2; 0).

Pewenue. a) BocnonssyemMca ypaBHeHHEM IJOCKOCTH B OTPesSKAX.
B mHameMm caydae a = b = ¢ = 2, n03ToMy ypaBHeHUe MJI0CKOCTH

X4 ¥ 42 ~92=
2+2+2 lummx+y+2-2=0.
6) IIyers naockocTh o = (PK H) nMeeT ypaBHeHHe

Ax+By+Cz+ D=0, (1)

PKH sanmunieTcsa B BUge
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Y106 COCTABUTh YPABHEHUE IJIOCKOCTH (1, HYKHO HAMTH KO-
adpunnentm A, B, C u ceobogumii unern D, Inxg sToro nenoas-
gyeM YCJIOBHe HNpHHaLJIeKHOCTH ToueK P, K n H nirockocTH o.
Tar kax Touku P, K u H npnHaiieXaT NJOCKOCTH ¢, TO HX KO-
OPAMHATEI YAOBAETBOPAIT ypaBHeHHKC (1), T, €,

P2;-1;2Dea=2>A+2+B-(-1)+C+-2+D=0,
{K(l;—2; Neo=2A*1+B-(-2)+C-3+D=0,
H-1;2;0ea=>A-(-1)+B-2+C-0+D=0

HIHA

A-2B+3C+D=0,
-A+2B+D=0.

Pemas 2Ty CHCTEMY YDaBHEHHIi, BRIpasAM Ko3hhHIINEeHTR A,

BanepesD:A=—§,B=-—%,C=—?§D-.Ho.naraaDw—Q,

HMeeM A =1, B=15, C = 6. [loacTapus HalifleHHbIe 3HAYEHHA A,
B u C B ypaBHeHue (1), noayyaeM HCKOMOe YpaBHEeHHe MJIOCKOC-
MmPKH: x+58y+6z-9=0.

{2A—B+2C+D=0,

7.086. Hanumnre ypaBHeHUe MIOCKOCTH, TMPOXOAAMmEed uepes
cepeanBy orpesrka MN B nepneHAUKYIAPHOH 3TOMY OTPEe3KY,
eca M(-3; 1; 5)u N(3; 9; -1).

7.087. @ OgHO u3 OCHOBAHHI NPHU3MEI JIEKHT B ILTOCKOCTH
2x — 3y + z — 5 = 0, HanuwinTe ypaBHeHNE NIOCKOCTH, B KOTO-
poil JIXKHUT APYTroe OCHOBAHNE, €CJH OfHA M3 BePIINH NPHU3MEI
nMeeT KoopanHAath! (8; 1; 0).

7.088. @ YpasHeHne naockocTu 3x + 2y — 62 — 12 = 0 npuBean-
Te K BUAY B OTPE3Kax.

7.089, CocTaBpTe ypaBHeHHe ILIOCKOCTH, IPOXONAIIEH depes
Touky A(2; —-1; 3) u mepnenauxynapuoit npamoit BC, ecnp

B(-2;0; 1), C(4; 2; -1).

7.090. CocTaBbTe ypaBHEHHe NJIOCKOCTH, NPOXOAAINEH uepes
rouky M(—1; 2; 1) u napanneness0#i nnockocTH: a) Oxy; 6) Oyz;
B)Oxz;1)2x—y+3z2+5=0,

7.091. (Vemno.) Haiigure ToOYKHM nepecedeHMS IJIOCKOCTH
2x - y + 2z = 5 =0 ¢ xoopauHATHBIMH ocAMH. Hanuinure ypas-
HeHHe BTOH MJIOCKOCTH B OTPE3Kax.
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7.092. HapucyiiTe N10CKOCTL, 38 JARHYIO YPABHEHUEM: a) X = 3;
G)y=-8:B)z=4r)x-2y=0;m)y-2z=0ie)x+ty=1Lm)x+
+3z2=2;3)x+2y-8z2=6;m)x+2y+32=6;K)x+y-2=0,

7.093. © CocraseTe ypaBEeHUe MIJIOCKOCTH, OpOoXoAadAlleil ye-
pes Toukn: a)(0; 0; 3), (0; 3; 0), (3; 0; 0); 6)(0; 1; 1), (1; 0; 1),
(1; 1; 0); B) (2; 35 0}, (2; 0; -3), (0; 3; -5).

7.094. HanrmuTe ypaBHeHus Bcex chep, pagnycoM KOTOPBIX
CIYKHUT OTpesok PQ, ecnn P(—1; 2; 1) u Q(0; 3; 2).

7.095. © Kakne U3 NpHBEAEHHBIX HUYKE YPaBHEHHH SBJAAIOTCH
ypaBaeHuAMu cheprl: a)x2 + y2 +22=3;6)(x - 3)2 + (y + 2)2 +
+22=T;B)x2+ y2 + 22 -4x+6y- 102 + 85 =0; r)x? + y2 +
+22-x+38y—-5z2+T=0;0)x2+y2+22—x+3y—-5z2+9=07
HalianTe NeHTP 4 paguyc Kaxa0it ceprl.

7.096. Hannmure ypapHeHme cdepbl: l)c IeHTPOM B TOUKe
(3; -3; 3) m xacawmwiueiicad BCceX KOOPAMHATHBIX MJOCKOCTEH;
2) ¢ nenTpom B Touke (2; —3; 4) n Kacaleiics KOOPAUHATHOR
nnockoeru: a) Oxy; 6) Oxz; B) Oy=z.

7.097. © Hanumure ypapHeHUe NAOCKOCTH, COCTORINEH U3 To-
YeK, PaBHOYAANEHHBIX OT Touek: a)(2; 0; 0) m (-2; 0; 0);
6)(0; 2; 0) m (0; 4; 0); B)}(3; 1; 3) u (-3; 15 3); r)(2; 1; ) m
(2; -1:-5) m) (-1; -2; By m (2; 1; 5).

7.098. H306pasnTe MHOXKECTBO TOUEK IPOCTPAHCTBA, AJIA KOTO-
puix xyz = 0.

7.099, © Hao6pasuTe MHOMECTREO TOUEK MPOCTPAHCTBA, AIA KO-
ToprIX Jx| + |y = 1.

7.100. © Ma06pasnuTe MHOMXECTBO TOUEK IIPOCTPAHCTERA, NJIS KO-
Toprix x2 + dzy = y? + 422,
7.101. HajiauTe reoMeTpHUdecKoe MeCTO TAKUX ToueK M(x; y; 2),

KOTOpbIe PaABHOVIAJIEHBL OT HAYAJNA HKOORPAHHAT H OT TOYKH
P(2; -3; 8).

7.102. ¥ Ha naockocta 2x + 8y — 52 — 1 = 0 wajiaure Takywo
Touky My(x; y; 2), 9T0 oTpesok MM nepneHaAnKyJIsper BTOH
niaockocTn, ecam M(1; 2; -1).

7.103. HaiignTe BeIHUNHY YIia MEXAY TIOCKOCTAMY
2¢+2y-2-2=0udx+12y-2=0.
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7.104. © Haiiaure BeHuuHy ABYrpPAHHOTrO yriaa, o6pasoBaHHO-
Io OA0CKOCTAMH X + 2y — 22 - T=0u3x+4y+ 122+ 1 =0mnco-
JepiKallero Hauano KOOPAUHAT.

7.105. ¥ Chepa sanana ypasseruem (x — 3)2 + (y — 3)2 + 22 =4,
Hailianre xoopAHMHATEI TOYKH 9T cdephi: a)Oamxaiimeil
Havyany O cucTeMBI KoopanHaT; 6) camoil nanéroit or Tourn O;
B) Omoxaiinedl K Kax o N8 KOOpAMHATHEIX IIJIOCKOcTeil; r) ca-
MO# ZaJIEKOM OT KaXKA0# U3 KOOPIMHATHRIX ILJTOCKOCTeH; A) Gan-
salimeil K KaMI0i U3 KOOPAMHATHRIX oceli; e) caMoit ganéroii
oT Kamxpaofl U3 KOOpAMHATHBRIX oceiil; ) OMMKaiimieil K Touke
(3; 3; 6); 8) camoit nanéroit ot Touru (3; 3; 6).

7.106. [lna Ka)AOro a ONpeAesNTeé MHOMECTBO TOUEK, 3ajaH-
HBIX ypaBHenuem x2 + 4x + y2 -2y + 22 =a.

7.107. ¥ Haiigute AMMEY JANEHH, COCTOAINeH u3 Beex 06-
IAX ToueK ABYX cbep (x — 12 + (y + 8)2 + (z — 5)° = 196 n
(x+3)2+(y+6)2+(2+7)2=225,

7.108. ¥ Hanvmnre ypaBHeHHe IJIOCKOCTH, B KOTOpOii JieskaT

Bce obiue Touku chep x2+y2+ 22 =4n
(x—1)2+(y-2P2+ (z-2) =4.

7.109, © HanumuTre ypaBHeHNe LJOCKOCTH, Kacalolleiica cde-
pu x2+ 2x + y2 + 2y + 22 — 42 = 0 B HauaJe KOOPAMHAT.

7.110. Hanurunre ypasaenne chepsi ¢ ueHrpom (1; 1; 2), kacalo-
meiica chepnl x2 + y2 + 22 = 24,

7.111. HannmuTte ypaBHeHna cdep, pacCTOAHNA OT J00i Tou-
K¥ KOTOPBIX X0 chepsl x2 + y2 + 22 =4 pasuo 1.

7.112.  Haiiante MHOkecTBO Takux mepuuH C(x; y; 2) Tpe-

yroabHuKka ABC, uto yroa C ABAsgeTCHA NPAMEIM, ecau A(1; 2; 7)
u B(3; -4; -1).

7.113. @ Hailiure MHOMeCTBO TOUEK, PACCTOSHUE OT KOTOPHIX
no chepsi (x — 1)2+ y2 + (z + 2)2 = 9 paeno 2.

7.1141, B npasunnHoM Terpasape PABC c pe6pom 2 Toukn M 1 M
M, — menTpouan rpaHeil coorsercTBeHHO ABC u PBC. Buibe-

I Teropueckasn sagada.
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pUTe MPAMOYTOJBHYI0 CHCTEMY KOODAMHAT M HaiifiuTe KOOp-
KHHATHL TOYKH MepecedeHns: a)npamoii PM, n rpamn ABC;

6) npamoii AM, u rpanu PBC.

7.115. © BrifepuTre npaMoyIroJbHYIO CUCTEMY KOOPAMHAT Oxyz.
1) HapucyiiTe Ky0, 3aaHHBIH cHCTeMO HepaBeHeTB: —~1 € x < 1,
0<y<2,0<g2g2. 2)3anaiiTre cucTeMoi HepaBeHCTB!

a) ky0 ¢ peGpom 4;

0) IpAMOYTOJBHBII Mapalienennnes ¢ pédpamu 2, 3 u 4.

7-116. ¥ Ha#inure Bce Touky nurockoctt 5x + 3y — z - 2 = 0, pas-
HOYAANEHHbIe OT KOOPAMHATHBIX [IJIOCKOCTEH,

7.117. T Hanmmmure ypaBHEHHE IIJIOCKOCTH, NPOXOAAIISH uepes
rouskn M(—1; 2; T) u N(1; —9; 5) napaanensro ocu Oy.

7.118.  Hanumure ypagHeHMe INIOCKOCTH, IPOXOAdALLel uepes
rouxu M(1; 3; 8) u N(2; 5; —1) nepneHAUKYIADHO IJOCKOCTH
2¢x -y +2=0,

7-119. ¥ N306pasuTe MHOMKECTEQ TOUYEK OPOCTPAHCTEA, ANA KO-
TopeIX |x| + |y| + |2 = 1.

7.120. © H306pasnTe MHOKECTBO TOUEK NPOCTPAHCTEA, JJIA KO-
TOpEIX |x| + |y| + |2| = 2x + 8y + 4=.

7.121. H3ofpasiTe MHOMRECTRO TOUEK [POCTPAHCTBA, ANA KOTO-
peix [x| + [y] - |2[ = 4.

7.122. Haitgure reoMmeTpudecKoe MECTO TAKHX ToueK M(x; y; 2),
CYMMa KBAJADATOB PACCTOAHMII KOTOPHIX A0 Touek A(3; 8; 1) n
B(l; ~1; 3) paBHa cyMMe KBAAPATOB MX DACCTOAHHH N0 TOUEK
C(0; -1; 3) u D(1; 5; -2).

7.123. Hafigure KOCHHYCHI YrJIOB, 06pa3oBaAHHBIX TIAOCKOCTBIO
3x — by + 2 — 8 = 0 ¥ KOOPAMHATHEIMH IIJIOCKOCTAMH.

7.124. § doraxnure, 4TO CyMMa KBaADATOB KOCHHYCOB YTJOB,
06pasOBAHHLIX IPOMIBOALHOM MAOCKOCTBI0 ¢ TpeMs MOMADHO
NepNeHANKYIAPHEIMY MIOCKOCTAMH, paBHa 1.

7.125. Hanumnre ypaBHeHMEe IJIOCKOCTH, MPOXOJAIIeH depes
HAYAJIO KOOPAMHAT U HePIeHAUKYIAPHOMU MIOCKOCTAM
2x+3y—z2-5=0nx+2y+2-11=0,.

7.126. [Ina KaxAoro a oupeeaNTe MHOMKECTBO TOUEK, 3ajaH-
HHIX ypaBHeHueM x2 + 20x + y2+ 22 - 42+ 8=0.
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7.127. E Haitpure nromans GUrypH, cocTosei U3 BceX obInx
TOYeK ABYX WapoB(x —3)2 + (y +4)2 +22=64 u
(x-3P+(y—-2)2+(z-8)=36.

7.128. © HanumnuTre ypaBHEeEMe IJIOCKOCTH, B KOTOPOH JEMAT
Bce 06111i1e Touku chep(x— 12 +(y + 2)2+(2+5)2=9m
(x-4P2+(y + 62+ (z+5)*=18.

7.129. Hanuirure ypaBsEeHHe ILIOCKOCTH, Kacaloilleiica cdepsl
x2 —4x + y2 + 22 = 9 B Touke M(3; 2; 2).

7.130. © Hanmumure ypasHeHHe chepsl ¢ HEHTPOM B TOUKeE
(5; 1; 1), xacamnomeiics cheper x2 + y2 + 22 =3,

7.131. Haifinure MHOMKECTBO TaKKUX ToueK B(x; y; 2), 4T0o yroa
ABC aBndgeTcs TYOBIM, ecaun A(3; -1; 0)u C(1: 3; 2).

7.132. HaiinuTe MHOMteCTBO TakuX Touek K(x; y; 2), 4TO yroa
MKN sBnserca ocTpbiM, ecan M(1; 2; 0) n N(—1; -2; 4).

7.133. CocTaBpbTe ypasHeHHe (QUIYpBI, COCTOAIIEH HN3 TOYEK,
pPaBHOYAANEHHBIX oT Touek (—2; 1; -1) n (4; —1; 3).

7.134. HannmuTe YypaBHEHHE IIOCKOCTH, PABHOYAAJIEHHON OT
mnockocTeii: a) x =1ux=5;6)x=0uy=0;B)x+y+2=3
nx+y+z-9=0.

7.135. Nau xy6 ABCDA,B,C,D, c pebpom 1. Bubepure npamo-
YrOABHYIO CUCTeMY KOODAMHAT M HaNANTE KOODAHHATEI TOUEK
nepecedennit npamoit B, D c nnockocramu A,BC, u ACD,. On-
penesKTe OTHONIEHUE, B KOTOPOM auaroHans B, D genutca sTH-
MH OJIOCKOCTAMH.

7.136!. las npaBuabHbI TeTpasap PABC ¢ peGpoM 2, BriGepu-
T€ NPAMOYTOABHYI0 CHCTEMY KOODAMHAT H COCTAaBbTe ypaBHe-
HUA: a) ero rpaxeii; 6) NLIOCKOCTH, KOTOPAas IPOXOAUT Yepes CTO-
DOHY €ero OCHOBAHHA WU cepelMHy OpOTHBOJe:Ralllerc pebpa;
B) IpAMOIl, TpoXoaAineil Yepes BepIIHHY TeTpaspa M HeHTPORM
MIPOTHBOJEKAIEH PPpaHy; ') IpAMOI, OPoXoAdAIIeH Yepes IeHT-
POHMAR ABYX rpaHell TeTpasipa; A) NpAMOi, TPOXOAALUIE uepes
cepeaAMHEl ABYX NPOTHBONOJIOMKHBIX pédep TeTpasapa; €) mioc-
KOCTH, TIPOXOAsLlell uepesd IeHTPOHA OCHOBARMA TeTpa’ipa Ia-
panaennpHo ero HOKOBOM rpalH.

! Tpopueckas aanaua.
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7.137. § Janu Touxnu A(2; 0; 0), B(0; —-2; 0), C(0; 0; 2). Haiiau-
Te: a) TOYKH, paBHOYAANEHHbIe oT Touek 4, B, C u orcroamue or
ILIOCKOCTH (Jx2 HA PACCTOAHUM, PaBHOM 3; ) KOODAWHATEHI LIEHT-

pa cdepnl paguyca /19, npoxoaameit depes Toukn A, Bu C.

7.138. VpapHenueM x? + y? + 22 — 6x — 6y — 62 + + 15 = 0 3azga-
Ha cepa S, Hallaure KOOPAHHATH TOUKY 3TOH cdepnl: a) Oun-
mkadinieit Kk Hauaay O cucTeMBl KOOpAUHAT; 6) camoit fanékroil oT
ToukH O; B) GamKaiimeil K Kax o 13 KOOPDANHATHHIX TIJIOCKOC-
Tel; I') caMoil Janéroil oT KaaA0l U3 KOOPIMHATHBIX ILAOCKOC-
Teil; a) GauRaiineil K KAKZOH M3 KOOPANHATHEIX OCeH; e) camMoi
Janékoit oT KasKA0N H3 KOOPAHMHATHEIX oceil; k) Sammaitiei K
Touke (3; 3; 5); 38) caMoii pasékoii or Touku (3; 3; ).

7.1391. BuifepuTe npaMoOyroJIbEYI) CHCTEMY KoopaAuHAT OXyz 1
gagaiiTe cucreMoil HepaBeHCTB: a) MPABRJABHYI TPEYTOJLHYIO
NpHU3My, CTOPOHA OCHOBAHHSA KOTOPOI paBHa 2, a 60KoBoe pebpo
4; 0) NpaBUJABHBIH TeTPasAp ¢ pe6poM, paBHEIM 2.

n. 25.3-25.4

7.140. CocTaBuTL YpaBHEeHNS NIpAMON, TPOXOAAILei yepes TOY-
K A(l; —2; 3)u B(2; 1; 5).

Pewsonue. Ilycte A(l; -2; 3) — <HauAAbHAA» TOUKA NpaMoi

—_
I=AB,a AB(1; 3; 2) — eé nanpasaarwouuil sextop. Torna napa-
MeTpuUecKue YpapHeHUA npamoii | nMeoT BUA:

x=1+1,
y=-2+3t, (*)
z=3+ 2t

YpapHeHNdA TpaAMoii [ IO IBYM €€ TOUKaM HMelT BHI

x—1=y+2=z—3 x—-1_y+2 _2-3 sege
3-1 1+3 B-3#™M—y 3 z -

3aMeTuM, uUTO ypaBHeHHA (*¥) ABIAIOTCE HAHOHULECKUMU
ypaeHenuamu npamoi l.

! Tropyeckaa aagaya.
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7.141. Hajit Touxy nepeceuenusa npamoii I:

x=1-2¢,
y=2+ 3,
2=-1+¢

HoaockocTH: x+y+22-3=0,

Pewenwe. Obosraunm K = [ n «. KoopauraTrer Toukn K yaosaer-
BOPAIOT YPABHEHHAM NPAMO ! H NJOCKOCTH O, MOITOMY SBJIA-
IOTCA PeIIeHNEeM CHCTeMEl YPaBHeHHH

x=1-2t
y=2+3t,
=_1+to

IloacTaBHB B ypapHeHne x + y + 2z — 3 = 0 BMecTO X, ¥, 2 MX
BhHIpROKeHUA uepes t, iMeeM (1 - 28} +(2+3t) + 2(-1+ 1) -3 =0,

OTKyaa t = g Ilpu ¢t = g moJiyaaeM KeOpAHHATH TOYKKM K
= -— -g =—l = og = . = g =—l
x=1 23 3 Y 2+33 4; 2 1+:3 30 T

K( -—% 1 4; -—% ) . IlpoBepsTe, uTo Toura K ABNIAETCA HCKOMOM.
. — 1 . L — 1

OTBeT.( 3 43 3).

7.142. (Ycmruo.) Ilpaman aagana ToukaMu A(3; —-1; 2) m B(—1; 1; 2).

OnpegesuTe B3aaUMHOE DOMOXKEHNE NpAMol AB un nnockocTy Oxy.

7.143. JoxkamuTe, UuTOo NpAMAadA, 3aJaHHEad ToukaMu A(—6; 5: 1)
n B(-3; b; —2), napannenpHa naockocTu x -3y + 2+ 3 =0,

7.144, Haiigure Touky nepeceueHNdA npaMot

x =2 - 3¢,
y=1-t¢,
z2=—41

HuonocKocTu X + 2y -2+ 1=0.

7.145, © Hafianre yroa Mexx gy OIpaMoil
x=2-3t,
y=1-1t,

K IIoCKoCThI0 X + 2y —2+1 =0,
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7.146. Haitanre yron mexay npAMBIMH:
a)x-l _yt+t2 =z_3n x _y+1 _z-5,

2 3 4 4 4 -1’
6 x=1-2¢, x=1,
) y=38+2¢, o {y=-2+1t,

z=4¢ z2=1-¢.

7.147. © Kak pacnomoxkennr touku M(-1; 1; 2), N(3; 5; 8) u
K(0; 3; 4) oTHOCHTENBHO IPAMOH

=-1+1,
y=1+2t,
2=24 217

7.148, ¥ [Ipu xakux sHauennd o u p rouxka M(1; 5; 8) nexxur Ha
npaMoit

x=3+2t,
y="T-at,
z=8+ pt?

7.149. ¥ Hanumure napaMeTpudecKHe YDaBHEHUA KaKIAON H3
NPAMBIX, [0 KOTOPBIM INIOCKOCTh 3x + 8y + 2 = 11 nepecekaeTca
¢ KOOPAWHATHBIMH ILTOCKOCTAMH.

7.150. Hanummre napaMeTpuYecKle YpaRHeHNA NpAMoii AB u
HafiauTe TOUKM IlepecedeHMdA STON NMpAMOH ¢ KOOPAWHATHBLIMHK
naocxocTamu, ecxu A(-8; 1; 3) u B(1; —5; —1).

7.151. © Hanmumure napaMeTpUUYeCKHe YDABHEHHH IPAMOIN,
IIPOXOAAIIeH Yeped HAYAN0 KOOPDAHNHAT U JeNAlleil monojiaM oT-
pe3ok MN, ecan M(-3;8; 1)u N(1; 0; 7).

7.152. Hamamonte ypaBHeHNs IpaMoil, NpoxozgdAineil yepes Ha-
4aJio KOOPAMHAT U napainensnoii mpamoil

x=2-1,

y=3+2t,

z2=Tt.

7.153. KakxoMy ycnoBUIO AOMKHE! YAOBJIETBODATL UHea o M B,
4TOGBI IpAMEBIE

x=3-5¢, x=u,
y=2+1, ¥ =95-pu,
z=qat z=2-u

GBLJIA B3AMMHO NEePHeHANKYAADABI?
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7.154. © Hailgure BeIMUMHY YIVIa MY IPAMEIMU

x=1-2¢, x=1+ 3u,
y=t, "
z2=2

7.155. © Haiifiure BeIHMUMHY yrJ1a MEXAY OCHI0 ANIMKAT M

opaMoi

y=1_2t’

x=2+4+1,
2 =2

7.156. ¥ OnpegenuTe B3aHMHOE PACTIONOMEHHUE IIPAMBLX

x=3+2¢, x=1-2u,

y=95-1t, y=6+u,

2=2+ Tt z2=-5-"Tu.
7.157. OnpeaennTte B3aanMHOE PACTIOJIOKEHHE IPAMBIX

x=5+T7Tt, x=3-2u,

y=2-1t, y=23+3u,

z2=9 z2=8-u.

7.158. [lan xy6 ABCDA,B,C,D, ¢ pe6bpom 1. Hauano xoopau-
HAT HAXOANTCA B TOUKe B, 0CH KOODAMHAT NPOXOZAT Yepes ToU-
KH A, B, u C. 1) HannmuTe ypaBHeHHA: a) ILIOCKOCTeH, coxep-
JALNX ero rpaHu; 0) mirockocTeil, NPOXoAALIIHNX Yepes ABA ero
napanielLHEIX pefpa, He JeMxanux B 0AHOH FpaHN; B) NIOCKOC-
TH A B, C; T) niockocTH, npoxojduieii Yepes eHTp Ky6a nepnex-
AUKYJAAPHO ero FPpaHH; A) IIOCKOCTH, NPOXOAAIIEH Yepes3 HeHTD
Kyba nepneHZUKyJAApHO ero auaroHanu. 2) Hailiaurte paccrosa-
Hue: a) oT BepunHE C, Ao mrockocTi A,BD; 6) Mex Iy ILJIOCKOC-

TAMU A,C,D u ACB; B) MexAYy CKPEIINBAIOMUMUCA ANATOHA-
asamu rpanest ABB, A, n ABCD.

7.159. OnpesennTe BaauMHOe PACTIONOKEHNEe NPAMOLE

x =1+ 5¢,
y=1—3t9
2=t

nnaockoctn 2x + 3y -2—5=20,
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7.160. OnpenenuTte B3aNMHOe PACTIOJIOKEHHE TPAMOM

x=2+3t,
y=1,
z2=06+ 2¢

H KOOPAAHATHEIX ILJI0CKOCTelN.

7.161. HannmmTe ypaBHeHHe IpaMoil, npoxoxaieit uepes TOUKY
M(0; 3; 4) 1 nepneHANKYRAPHON IIOCKOCTH 5x + 2y -2 —-5=0.
HaitanTe KOOPAMHATEI TOUKH MePECeUYEHHA 3TOM MPAMOI M AaH-
HOH NJIOCKOCTH.

7.162. HaitauTe BeAUYHHY YIJIa MEXAY MPpAMOit

x=2+ 3,
y=1-1¢,
z2=2+1

H IJIOCKOCTRIO 2x — 3y +2 -1 =0,

7.163. Hanumure ypapHeHHe ILIOCKOCTH, MPOXOAAILEH 4epes
HA%AJ0 KOOPAUHAT U NIepIeHANKYaaproit npaMoit
x=3-1,
y=2,
2=>5+3¢.
HafigunTe KOOPANHATEI TOYKNA HEPECEYEHNS ITOH [IIOCKOCTH H
JaHHOH IpAMOMH,

7.164. B KaKOM OTHOILNEHHH IIOCKOCTh 2x + 3y + 52 — 20 = 0 ge-
JHUT oTpedok npamoit AB, ecnu A(2; 1; 1) u B(7; 10; 0)?

7.165. OnpenenuTe B3aMHOE PACTIOJOKEeHHE IIPAMON

x=1-3t,
y=2+2t,
z2=4+1

u cheprt x2 + y2 + 22 = 25,

x-1_y—-1_2z2-1
2 3 3

7.166. (Yemno.) JokaxuTe, 4TO IpaAMas u

TJIOCKOCTE X — i + 2 — 1 = 0 nepecekaloreA.

7.167. Hanumure ypaBHeHHA NpAMoil, Opoxoxameil uepes
cepeaHHY OTpeska MN H mapailelbHOH OCH ODPAHHAT, eCaH
M(-3; 1; 5y m N(7; —1; —-5).

7.168. ¥ HanmuuTe napaMeTpuyeckHe ypaBHeHUSA NpAMOil, mo
KOTOPOM NepeceKanTcA NIocKocT 2x + 3y —2=06nx+y+2=1.
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7.169. Onpenenure B3auMMHoOe pacHoNokeHHMe OpaAMod AB u
IIPAMEIX, COOTBETCTBYIOLMX OCAM KOODIMHAT, ecau A(—1; 2; 4)
n B(8; 3; 6).

7.170. HanumnTte ypasHeHuA npamMoil, NpoxXofsameii yepes To4-
Ky M(1; 3; —2) nepneHANKYJIAPHO OCH ODANUHAT 1 MpAMoit

x=3-123¢,
y="7+1,
z2=1-5¢.

7.171. HanouiuuTte ypaBHeHHMa IpaMoii, mpoxoasaIieil yepes Tou-
Ky L(-1; 2; 3) nepnenauxynapuo ocu abemuce, u npamoii nepe-
cedyeHNA MIocKocTeli 3x + y+2-4=0nx+2y-82=0.

7.172. Haitaure paccTosHue oT TOUKH A(3; —1; 1) 1o npamoit

x=1+2¢,
= 7 - 8:,
Z= 5 - 4t|
7.173. OnpezesuTe B3BaMHOe PACIONOKEHUE NPAMBIX
x=T+ 3¢, x =5 - 6u,
y=2-1¢, y=8+2u,
z2=8+0,5¢ z=1-u.

7.174, [lana Toura A(2; 3; 5). Ilycts A, Ay, A3 — OPTOrOHANL-
HBl€ IPOSGKIIHH TOYKM A Ha KOODAMHATHHIE IIJOCKOCTH COOTBET-
creerHoe Oxy, Oyz, Oxz. 1)CocraBbTe YpaBHeHHE TNIAOCKOCTH
a=(A,AzA4,). 2) Haligure: a) pacCTOARNAS OT HAYAJIA KOOPAWHAT
# OT TOYKH A [0 LIOCKOCTH ¢ §) KOOPAHUHATH TOYKH Nepeceye-
Hu#a npamoit OA n nj0cKoeTH o) B) OTHOLIEHME, B KOTOPOM IJIOC-
KOCTB O KeJTUT oTpesok OA, cuNTad OT TOUKM A; I') YroJl MeXxay
naockocTAMU: o 1 Oxy; o OAA; 1) yron Mexxay npamoit A A,
¥ IUIOCKOCTBI0 AA Ag; €) paccToAHHEe OT TOYKH A, A0 NpAMOH

AyA,.

7.175. © CocTaBbTe ypaBHeHHs NPAMOM, MPOXOAfAIIel 4epes
Touxy M(1; 1; 1) 1 nepneH UK YAAPHON NPAMBIM

x=2+2¢, x = 3¢,
y=-3+ 3¢, " y=-2+t,
z=t z=1+2¢.
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7.176. ¥ HatiguTe paccTOAHME MEKAY NPAMBIMH

x=t, x=3+1t,
y=3+2t, B {y=-1+2¢,
z2=2+t z=2+1t.

7.177. OnpexennTe B3IaNMHOE PAcIOJOKEHHE [IpAMOIL

x=3-1,
y=5+2t,
z=38

uniaockocTu 2x + y —52—-1=0.

7.178. OnpefenuTe BaauMHOE PACHONOMKEHHE TIPAMOILL

x=1-3t,
y=2+2t,
z2=58-1

H IUIOCKOCTH x + iy + Bz = 0.

7.179. Z HanumuTe napamMeTpHyYecKkHe YDPABHEHHS NPAMO#H,
npoxoadamen uepes Touky M(3; 8; 1) napanneJbHO NACCKOCTH
2x + y + z = 0 m nepecerawomei ocs Oy.

7.180. T OnpepesuTe B3aMMHOE PACIIONOKEHYE IPAMOIH

x=1+ 3¢,
y=5-12t,
z=12+ 5¢

u cepnl (x — 1)2 + y2 + 22 = 169.

7.181. OnpegennTe B3anMHOe PACNONONKEHHe TPAMOLl

x =2+ 3¢,
y=7_t’
2=15+9¢

uchepnl x2 + y2+ 22 =1,

3apauu k § 26. PaccToaHne oT TOHMKU 00 NAOCKOCTH
B KOOpAUHaTax

7.182. Ha#itu paccrosuue ot Touxn K(1; —2; 3) a0 mnocrocru
3x+2y—-62+5=0,
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Pewenve. HaxoaguM KOODAMHATHI BEKTOPA HOPMAJM H K ILJIOC-
Koctu: n(3; 2; —6). Toraa
g=1821+2-(-2)+(-6)-3+5] _|-14] _,
J3% + 22 + (—6)2 7

OTserT: 2.
7.183. HaitTn MHOXKeCTBO TOUeK, PABHOYJAJEHHBIX OT MIJIOCKOC-
Tefi 2x+2y—2-3=0m3x+4y+122~13=0.

PeweHue. 1lycTe ToMka M(x; y; 2) paBHOyYAanmeHA OT JAHHERIX
ONOCKOCTeH, TOTHA

2x + 2y —z—3| _ |8x +4y + 12z — 13
S22 + 22 4 (-1)2 J3T+42 +122

[2x + 2y —2- 3| _|8x +4y+ 12z - 13|
3 13 :

JlaHHOe YpaBHEeHUe pacnalaeTcsa Ha COBOKYIIHOCTD JBYX ypasB-
HeEni

Tl el

2x+2y—2-3 _3x+4y+12z-13
3 13

unu
2x+2y-2z-3 _ _8x+4y+12z-13
3 13 )

ITocne ynpomeHns DOJAYYHM YPABHEHKSA ABYX NNIocKoCTelk
172+ 14y -492=0 n 35x+38By+232-78=0.

IMoagymaiiTe, moUeMy 3TH IJIOCKOCTH IOJXYIHUJIMCE B3aUMHO
NepOeHIRKYAAPHBMY 1 KAK OHHM CBAJAHEI C AAHHEBIMH B 3ajade
IJIOCKOCTAMH.

7.184. Haliante paccroanue ot ToukH M(—3; 1; 2) o nimockocTn

7.185. © HannmuTte ypasHeHHe IJIOCKOCTH, OPOXOAAIIEH Uepes
HAYAJO0 KOOpPAHHAT M TOouKy A(0; —2; 1), ecau paccTOsIHHe OT
3TO# NJI0CKOCTH Jo TouKkM M(3;: —1; 3) paBHo 3.

7.186. ¥ Hanuinute ypasHeHME IJIOCKOCTH, CoAepsKalmeil och
Oy, ecau paccTogHHUE OT 3TOH NAOCKOCTH Ao Touku M(-3; 8; 1)
pasHO 1.
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7.187. E Haiinure reoMeTpUuecKOe MECTO TOYEK, PACCTOAHUe
KOTODRIX A0 niaockocTu 2x — 3y + 2 — 1 = 0 papHO paccTogHMIO f0
nixockoctn 2x -3y + 2+ 5=0.

7.188. Hath\azure reoMeTpHYecKOe MECTO TOMYEK, YIANEHHKX OT
mirockoeTn X + 2y — 2z — 5 = 0 na paccrosnne 2.

7.189. Haiizure reoMeTpuuecKOe MeCTO TOHYEK, PABHOYAANEH-

HBIX OT IJIoCKOCTeH
3x+12y-42-1=0ndx-3y+122+5=0.

7.190. © B KaKOM OTHOLIEHHMN MJIOCKOCTE 3x — By + 22 - 5 =0
HeJNT oTpe3oK AB, ecnn A(3; 2; 1) u B(7; —1; 2)?

7.191. © Haitaure paccTofgube MexIy HOJOCKOCTBIO, 3aJaHHON
ypasHeHMeM 2x + 3y — Bz + 1 =0, u npamoit

x=24+t,
y=it,
2=3+1.

7.192. © Haligure paccTosHue MeKAY NapaAelbHBIMH ILJIOC-
KocTaMA 3x + 2y +42+11=0u9x+6y+122-5=0.

3anavn K rnase 7

7.193.  HaitanTe ueHTPHl Beex cdep, TPOXOAAIINX Ueped TOU-
kn A(0; 5; 12), B(4; -3; 12) u C(12; —4; -3).

7.194. ¥ Haiinute KOOPDAMHATH HeHTpa M paguyc chepsl, onu-
CaHHOMN OKOJIO TeTPaspa, BEPIINHE] KOTOPOI'O HMEIOT KOOPDAUHA-
To1 (0; 03 0), (8; 0; 0), (0; -2; 0) u (03 0; —6).

7.195. HaitauTe KOOpAUHATHI LIEHTPOR BeeXx cdep panuyca 1, Ka-
caIUXCA KaX a0 U8 mockocTeli x =0, y=1,2=35.

7.196. Haiiaure MHOMeECTBO TAKHX Touek P(x; y; 2), 4TO cyMMa
KBaJApaTOB PACCTORAHUN OoT HUX Jo ToueK A(3; 4; 0) m B(1; 2; 3)
paeHa 39.

7.197. Haii1uTe MHOMECTBO TOYEK NPOCTPAHCTBA, CYMMa KBaj-
paToOB pPAacCTOSHWM KOTOPBHIX A0 BEpIIMH TpeyronbHuka ABC
paBHa 32, ecan A(1; 2; 3), B(0; 1; ) u C(1; —-1; 0).

7.198. T NokaxXuTe, 4YTO CYMMA KBAJPATOB PACCTOAHMI OT Jio-
6oii ToukM cheprl, ONNCAHHAOH OKOJO Ky(a, A0 BceX BEPHINH KY-
0a ecTh BennuHHA nocTostaHAA. HailanTte 3Ty Besnunny.
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7.199, JokaxuTe, 4TO CYyMMA KBAZAPATOB PAaCCTOAHNE oT 10008
TOYKM H1apa, BIKCAHHOTO B Ky, A0 Bcex BepuMH KyGa ecTh Be-
JanunHa nocrosasana. Haligure sty sennunny.

7.200. Toraxure, 4TO TeOMETPHUYECKOE MECTO TOYEeK, CyMMa
KBAJPATOB PACCTOAHHII KOTOPLIX A0 BCEX BEPIIUH OKTA3Apa ¢
pebpom 1 paBHa 6, ecTh OMMCAHHBIH OKOJIO OKTasgpa Luap.

7.201. HaliguTe reoMmeTpu4ecKkoe MeCTO TOUEK TAKMX, YTO CYM-
MAa KBAAPATOBR PACCTOAHHUIL OT HUX A0 BepIlINH NPARHMALHOM Tpe-
YTOJBHOU NPU3MEI, Bce pé6pa KOTOpoiil MMEIOT ZNMUHY 1, paBHA 3.

7.202. § Halijure MHOMECTBO TOYEK, CyMMa KBaADATOB pac-
CTOAHUI KOTOPBIX A0 OCeil KOOPAUHAT PaBHa 2.

7.208. § Haligutre MHOMECTBO TOYEK, CYMMAa KBAJDATOB pac-
CTOAHHI KOTOPHIX J0 maocKoceTedi x =0,y —2=0, z+ 1 =0 pas-
Ha 4.

7.204. T Hamumure ypaBHeHHe ILJIOCKOCTH, NapaIeabHOM
npamoii

x=8+¢,
y=1-8t,
z =3t

H cogepxamiei ocs Oz,

7.208. £ Hanumure ypapHeHHe I0CKOCTH, NPOXOoAdiett yepea
Ha4aJI0 KOOPANHAT U COAEPIRAINEH NpAMYIO

x=3+ ¢,
y=5-14,
z=1#.

7.206. CymiecTBYIOT JIH IJOCKOCTH, NPOXOAfAILIHE Hepes npa-
MbIe

y=2+T17t, H y=2-1,
z2=1—-¢ z2=1?

Ecau 1a, To BAOUIIUTE BCe HX YPABHEHH .

7.207. CymecTBYOT JIH JIOCKOCTH, HPOXOASALINe Yeped MPAMEIe

x=3-1t, x=2+u,
y=2+5¢, B ly=1-5u,
2=t z2=1-u?

Ecan ga, To HAONIIHTE BCe HX YpPaBHeHHA.
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7.208. HaitiuTe JINHY XOpAbI, OTCeKaemo# Ha npamoii

x=2+4t,
y=t,
2=1-3¢t

cdepoii (x ~ 12 +{y+ 2)2 + (2 + 1)2 = 25.

7.209. £ HaitauTe Bce TOUKH Ha oc 02, uepe3 KOTOpHIe MPOXO-
OUT XOTaA OBl OAHA MpPAMAA, Kacawlaaca B Touke P(3; —1; —4)
chepril (x — 12+ (y + 22+ (2 + 22 =9,

7.210. & Uz Hauana KOOPAMHAT IPOBeJeHE BCEBO3MOMCHEIE [IPA-
Mble, Kacarommecs cheprr! (x —4)2+(y - 3)2 + (2 - 12)2 == 144,
Hatizure ypaBHeHHe NJOCKOCTH, B KOTOpol# sexar Bce TOUKH
KacaHnd.

7.211. ¥ Hajinure ypaBHenua Bcex cdep ¢ HeHTPOM B Hadale Ko-
OPAMHAT, KacamIuxca npamoii!

x=3_2t’
y=1+1,
z2=25,

7.212. B nnockoern x + y + 22 = 0 maiigute BCe NIPAMEIE, KACALD-
mueca chepri! (x — 2)2 + (y — 4)? + 22 = 8 ¥ npoxozAUINe Yepes
HAYAJ0 KOODAUHAT.

7.213. ¥ Hanuinurte ypasHeius npoexnuit npaMoi

x=3-2t,
y=1+3t,
z=25

Ha KOODAHNHATHEIEC ITJIOCKOCTH.

7.214. E Ha coepe x2 + y2 + 22 = 1 HallzUTe TOUKY, PACCTOSHNUA
OT KOTOPBIX A0 IpAMOMN

x=3+1t,
y=2-1t,
z2=1-2t:

a) HanMeHBIee; 6) HaubGonkbIIee.

7.215. Hanuimure ypapaeHUA HEHTPOB BeeX chep, KacalouXcs
BCeX KOOPANHATHBIX Oceii.

! TIpamas, Kacawoiaaca chepbl, KMeeT co chepoil ogny ofmyro
TOYKY.
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7.216. ¥ Haiiqure reoMeTpuyueckoe MecTO LEHTPOB TAKMX Iua-
pOB, 4TO BCE TOYKM MPAMBIX

x=3-—1t, x=2++3u,
y=2+ 2¢, H y=2u,
z=1+1 z2=6,

ana xoropuix t € [{—1; 3], u € {0; 6], npuHage:KAT MIapaM, a IPY-
riie TOYKH 3TUX MPAMBIX HIapaM He IPHHASJIEKAT,

7.217. ¥ Haliaure reOMeTPHYECKOE MECTO TOYEK [IPOCTPAHCTEA,
CYMMa KBaJpaTOB pacCTOSIHUI OT KOTOPHIX 0 BepIINH KyHa uMc-
JIEHHO B JBa pasza Oonpme OAOLIAAHK ITOJHOH ITOBEPXHOCTH 3TOTO
Kyba.

7-218. X Haiigure reoMerpuuecKkoe MeCTO Touek M nmpocTpaHCT-
Ba, B KOTOPEIX BbINOAHAeTCH yeaosne AM : BM = 5 : 3, ecan
A(0; -1; 1) u B(0; 15 0).

7.219. ABCDEFA B,C,D\E|F, — DpaBunpHas IMeCTHYTOJb-

Has nmpuaMa, Bce pébpa xoTopoil paBHB 1 H KOTOpad pacmojo-
SKeHa B CUCTEMe KOOpPAWHAT Oxy2 Tak, YTO LEHTp €6 OCHOBAHU A
COBIOAKAET ¢ HAYAIOM KOODAMHAT, a BepmiuHbl B, C n D, umeror

2 ,
HTB 3Ty NPHU3MY H HAHTH KOOPIAHMHATHEIM MeTOAOM PacCTOSHHE
OT BepiunHbI B no npamoit CD,.

KOOPAMHATEL: B(J§ 1 ) C(0; 1; 0), D1( "B 1. 1) ITocTpo-

Pewexune. Narnas npusma usodpakena Ha pucyHke 64. Co-
CTABUM ypaBHeHMe IIOCKOCTH 3, npoxoaameii depes Toudry B nep-
OeHAHKYNAPHO npaMoit CD,.
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B kadecTBe BEKTOpa HOPMANHM IUIOCKOCTH B mpHMeM BEKTOD

A(J3; 1; —2), xonnuEeapHbIH BexTOPY D C([ ; 1) Toraa

ILJIOCKOCTE § HMeeT YpaBHEeHHE:
Jg(x— J_§) +(y— -;-) -22-0)=0& JBx+y-22-2=0.

O6osnaunm T = B N CD,, torga BT = p(B; D,C). lna Haxox-
JEHES KOOPAUHAT TOYKH T JOCTATOYHO PELOUTE CHCTEMY

J3x+y-22-2=0,

x= 3¢, te R,
y=1+1t,
z==3,

coCcTABJIEHHYIO N3 ypaBHeHHH# n1nockocTH B 1 npamoii CD,.
Tonyuaem: 43 - /3t +1+t-2(-2)-2=08-1=0&
’Jg »

S t= % dHaunT, Touka T MMeeT KOOPDAHHATEI X = 5 v= g;

=—i.Tor.n:a: p(B; D,C)=BT = J(’f ‘J§) +( 9)2(0 + -1-)2 =

8 2 8 4
=%.Omer:-“/i_i.

7.220. ABCDEFA,B,C,D,E,F, — npasunpHas INECTHYrOJb-
Has MpuUaMa, Bee péGpa KOTopoil paBHEI 1 ¥ KOTOPas pacmosoxe-
Ha B CHCTeMe KOoOpANHAT Oxyz TaK, UTO UEHTD €€ OCHOBAHUA COB-
najgaer ¢ HAYaJOM KOOPANHAT, & BePIMUHLI A, B, F, F| NMeIOT KO-

OPAUHATHL! A[ g 3 —2 3 0) . B( {2_ ; : ), F(0; -1;0), F(0; -1;1).
ITocTpoiiTe Ty npuaMy H HalAHTe KOOPAHMHATHLIM MeTOROM
paccToAaHMEe OT BepIUnHLL B 70 mpsamoii:

a)E\F;6) D,F;8)C,D;; 1) AD,.
7.221. ABCDEFA,B,C,D,E ,F, — npaBuJbHaA MIECTHYTOAbHAA

nIpu3Ma, Bee péfpa Koropoii paBHEI 1 H KOoTOpas pacnonoikeHa B
cHcTeMe KoopanHAT OXxyz TaK, YTO LEHTD €€ OCHOBAHHA COBIA-
JaeT ¢ Ha4yaJoM KOOpAWHAT, & BepwHHEl B, C, D, C, UMeKT Ko-

OPAHHATLI: B(%; —-% 3 0), C(0; 1; 0), D(—-‘é—g; %; 0), C,(0; 1; 1).
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IlocTponuTes 3TY HPH3MY M HAHTH KOOPAHHATHHEIM METOAOM
paccToaHue 1o naockocTn AF, D or Toukn: a) F; 6) B,.

Pewenve. Ecau nmockocTs B ax + by + ¢z + d = 0 npoxoauTt
9epes JaHHYI0 TOUKY M(xy; Yg: Zp), TO KOOPAMHATH 3TOH TOUKH
VAOBJIETBOPAIOT YPABHEHWUIO NJAOCKOCTH [3, T.e. MMEeT MeCcTO
axg+ by, + ¢zy + d = 0. BocnonpsyeMcs 3THM yTBepaKAeHUEM
[IpH COCTaBIeHUM ypaBHEeHM A IIocKocTH P = (AF, D).

IIyere ax + by + ¢z + d = 0 — ncKoMOe ypaBHEHHE IIIOCKOC-
™1 B. Ha pucynke 65 nsofpasxkeHO pacronoxeHne RaHHON NpHa-
MEI OTHOCHTENEBHO CHCTeME! KoopanHAT OXxy2, B KOTOPOH TOUKH

A, F, F,, B, MMeOT KOODAHHATHI: A(‘ﬁ, %; O), F(0: -1; 0),

F,(0; -1; 1), B,(ﬁ’, 3 1)
IlnockocTs B = (AF,D) npoxoauT epe3 HAYAJKO KOOPAWUHAT,
aHawut, d = ). Janee, umeem:

A(@;—E;OJ = Ea— %b=0;Fl(0; ~1;1)ef=2-b+c=0;

2
J3.1 Jd3 1,
D( 2,—, GBz ?a‘i'ib—o.

Pemtas cucreMy U3 YpaBHeHHIA!
3,1,
? a E b 0,
_b +e¢= 09

_JB_ 1,

HaXoAuM: b=¢, b= ﬁ a.

I
I
!
*O
"=
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Monaraa ¢ = /3, monyuaeM b = ¢ = 3. Toraa ypapHeHue
IJIOCKOCTH 3 HMeeT BHA:

fBx~-0)+3(y+1)+3(z-1)=0c J3x+3y+32=0.

Tenept HaXoZUM MCKOMBIe paccToaHEA P(F; B) m p(B,; B):

B = - ( _ 21,
p(F; B) TR 73
B-Bialigng
p(Bl;B)=—--L-2—=£ OTeeT: a)“/_ ;s 6) S 2“/_

J3+9+9

3amevarue. IIpn HaAXOXKAEHHH DACCTOAHUA OT TOYKH [0
NJIOCKOCTH KOOPDANHATHEIM MEeTOZOM BO MHOTHX CIAYJasaX He Tpe-
OyoTca apryMeHTHPORAHHEIC 000CHOBAHU A OCTPOCHUSA IepIeH-
JUKVIApPA U3 AaHHOM TOYKHM HA AAHHYI0 IJIockocThb. Ho ecnn
FK | (AF,D) («BupTyaneHo»)}), K € (AF,D) (cm. puc. 65), To
FK = p(F; B); Ha 3TOM PUCYHKe NepIeHANKYJIAD U3 BepIIUHE B,
Ha nxockocTs AF, D He usoBpaskéH.

7.222. ABCDEFA,B,C,D,E F, — npaBunbHasA NIeCTHYTONbHAA

IpU3Ma, Bce pédbpa Koropoit paBHEI 1 H KOTOpA PacHoJOKeHa B
cucreMe KoopauHaAT OXxy2 Tak, UTO NEeHTP eé OCHOBAHHNA COBIA-
AaeT ¢ HAYAJIOM KOOPAMHAT, a BepuImHel B, C, D, C, nuMewT KO-

L
IlocTpoiiTe 3Ty NpusMy M HallfuTe KOOPAHMHATHBIM METOHOM:
a) paccToAHNE OT BepiinHBI 4, A0 naockoetu BCC,; 6) ot Bep-
wnH A, 7 D ao nnockocru AC, E,; B) or BepmuH B n F, 10 njoc-
koctu AB, D,

OpAMHATHI: B([ 1 ) C(0; 1; 0), ( "/5 1 ),01(0;1;1).

7.223. ABCDEFA ,B|\C,\D\E\F, — npasBWJbHASl MIECTAYTOJIb"
HaA npusma, Bce pébpa koropoir paBHml 1. Haiithn xoopau-
HATHBEIM METOJOM PAacCTOSHHEe MeXAy upameimu: a) B,C u 4,B;
6) B,C n BE,.

Pewenne. a) Haliaém paccrosxHue mexxay npambimu B,C n
A,B.
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Al | Bl
W
N
AN D
A - - C
-l = - -
o v
x B
Puc. 66
Bo BBegénHoilt cucreme xoopanHat Oxyz (puc. 66) BepiInHb]

B, C, B, 1 A, UMeIOT KOOPAWHATEL: B(E 1,

2’2
B ()5 301)

’ 2 3 1 2 ’ 2 ’ "

HcnoabayeM cneayiomuil GakT: paccrmosnue mexwdy deyma
CKPeWUBRIOUWUMUCA NPAMBLMU PABHO PACCMOARUW om Al6oil
mouxi 00Holl npamoil 8o naocxocmu, npoxodaueil wepez emo-
PYI0 NPAMYIO RAPAARENLbRO NEPEOIL NPAMOIL,

JAna HaXOMAeHHA HCKOMOrO PAcCTOAHHNA COCTABUM ypaBHe-
HUe IJIOCKOCTH (0003HaUUM eé o), IPOXOAALIeil Yepe3 MPAMYIO
B,C nmapannensno npamoit A, B,

B xavecTBe BEKTOpa HOPMAJNH HJIOCKOCTH (. IPHMEM BEKTOD
ri{a; b; ¢), NEPNEHAUKYAAPHLIA HANIPABAAIOLINM BEKTODAM

J3.1 - .
CB, ( s=35 1) u A B(0; 1; -1) npameix B,C u A, B. Hafiném

KOOPANHATHI 3TOI'0 BEKTODA.

0); C(0; 1; 0);

Hmeem:
— p— - -
ALCB,, |A-CB, =0, By _ly.i.—0
R = N =12 2 L
nlAB n+A;B=0 b—c=0
=>{J§a—b+2c=0, :{c=— 3a,

b=e¢ b=e.

IMoxaras o = J:_} , moanydaaeM: b = ¢ = —3. Taxum obpasom,

?E(ﬁ ; —3; —38). Torga mnockocTs ¢ (C € ) MMeeT ypaBHeHHE:
S3(x-0)-3(y-1)-8(2~0)=0c= J/3x-3y-32+3=0.
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Tenepr Haxoaum: p(4,B; B,C)=p(B; o) =

J‘
,/é +3 §+3 0+3 _B_F o 47
J3+9+9 21 77 -7

7.224. ABCDEFA,B,C,D,\E\F, — upaBuJbHAs [IECTHYTOJbHAA

IpH3Ma, Bce pédpa KOoTopoil paBHEI 1 M KOTopas pacliojiokeHa B
CHCTEMe KOOPANHAT Oxyz TakK, YTO IEHTP eé OCHOBAHMS COBHA-
JaeT ¢ HaYaJIoM KOODAMHAT, a BepmuuHbl A, B, C, B, uMer0T KOOp-

ca (43,1, f3.1 3.1
,ElHHaTH.Al(T, 3311 Bl 53 5:0],00;1;0), By{ 53 551).
IlocTpoitTe 3Ty HpUsMY H HAHAHTE KOOPAMHATHBEIM METOAOM
paccroaune mexay npameimu: a)A,B u C,D; 6)A,B n EF;
B)A,BuAF;r)A,Bu B,D.

7.225. ABCDEFA |B,C,D\E\F, — npaBuJbHafA IOECTHYTOJb-

Hayg npuaMa, sce pédpa KoTopoii paBHHE 1. HaiiTh Bennuuny yraa
Mexay npameiMu BA, u CB,.

Pewenue. Obosnaunm: £ (BA,, CB,) = ¢.
B cucreme xoopaunar Oxyz (puc. 67) Touxknm A,, B, B, C

AMEIOT KOOPANHATHI: Al(ﬁ' —l;l) ('J_ 1 ), C(0; 1; 0),

2’ 2 273’
¥3.1,
B](? ] § )
npAMEBIX cooTBeTcTBeHHO CB, H BA | nprobpeTaioT KOOPAHHATHL:

— —
1). Torpa Hampasasiomue BekTopbl CB; u BA,

—_— —
CB, (:fz_ﬁ -1, 1) u BA, (0; -1; 1).

2"
z4
E, D,
Fu : C
1 4, B, 1
N
EL a3 D
F ,/ \\I - q‘\c
s I -
o /)
A B
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Tenlepb HAXOZNM:

cosS ¢ =
+1-0+1+1

| G

=

ICBl ' |BA1 % + i

= (¢ = arccos % . OrseT: arccos g .

7.226. ABCDEFA B,C,D\E|\F, — npaBujabHad UIECTHYTOJIb-

HadA npusMa, sce pédpa KOoTopoil paBHEI 1 1 KOTOpad PAaCHOJIONe-
Ha B cHCTeMe KoopauHaT Oxyz TAK, 4YTO LEHTD €& OCHOBAHHUA
COBNAZpeT C HauaJOM KOOPAWMHAT, a BepimiuHm 4, F, F,, B,

HMeKT KOOPIHHATHI: (ﬁ ; —%; 0), FO; -1; 0), F,(0; -1; 1),

Bl(g; %; 1). ITocTpoiiTe 5Ty NIpHUEMY UM HARINTEe KOOPAMHAT-
HEIM METOZOM BEJHUMHY YIJia MeKAY NPAMBIMH: a) AB, u CF,;
6)ABuCD,;B)AF, uA,B.

7.227. ABCDEFA B ,C\DE|F, — upasuibHA{ IIeCTHYTONBHAA
opuaMa, Bee pédpa ROTODOH papuzrl 1. HafiT cuHyc yria Mexny
npamoit BD, u nnockocteio BF,C.

Pewenve. OBosuaunm: Z(BD,, (BFC)) = a.
Bo Beeaénno# cucreme xoopauuat (puc. 68) rouxkn B, C, F,,

D, nMeoT KOODAMHATH: B("/_ 1. ) C(0; 1; 0), F,(0; —-1; 1),

2’
_fB3. 1.
1 2° 2’ )
Z)
E, D,y
Fy i~ c
! S 3\1 'E‘B] !
T
P~ ~ 7
~
E._| Su_ D\ Vd
F /z \l 1\\ ‘-‘_‘_': C
o BN g A
o . 7
A x\ B



148 I fnasa7
KoopanHaTHes MeTod 8 NpOCTRAHCTEE

Ona npavo#t D, B HanpaBaAIMM SBAAETCA BEKTOD

—
BD,(-43;0; 1).
Haitaém KoopAMHATBI BEKTOpa HOPMalM  ILJIOCKOCTH
B = (BF,C), nna uero cocTaBUM eé ofiiee ypaRHeHRUe.

IIycte ax + by + ¢z + d = 0 — necxomMoe ypaBHEHNE JIOCCKOCTR
B = (BF,C}. Umeem:

N3.1, J3 .1 - 0:
B("E—,E,O EB:>—2—G+§b+d 0,
C(0;1;0)ep=b+d=0; F(0;-1;1)ef=>-b+c+d.

Pemmennem cucTeMbl ypaBHEHHM

J3 1 _
?a-i- §b+d_0‘
b+d=0,

-b+c+d=0

ABNAETCA @ = J§ ,b=38,¢=6,d=-3. To ecTk, BEKTOp HOpMaJIH

TUIOCKOCTH [} MMeeT KOOPAUHATHL: 7i( J§ ; 3; 6). Torma

- - .
sin o= feos Z(BD, ; )| = 8- /3 +0-83+1-6

—_— 1 =0,125./3.
J3+0+1-./3+9+36 /3

OTeerT: 0,125J§ .

7.228. ABCDEFA B,C,D \E,F, — npaBuIbHaA MIECTHYTOJb-

Had NpU3Ma, Bce pédpa KoTopoél paBHBI 1 M KOTOpas pacHono-
MeHa B CHCTeMe KoopAHHAT Oxyz Tak, YTO HeHTP €€ OCHOBAHUA
COBIAJACT ¢ HA4YAJIOM KOOPAMHAT, & Bepuuem B, C, D, D,

MMEeIT KOOPIHUHATHI: B(g; 1; 0), C(0; 1; 0), D(—E; 1; 0),

2 22
D,(—g; %;
IMHATHEIM MeETOJOM CHHYC yryia Mexay: a)npamod B\ F u
naockoeteio BC,C; 6) nmpamoit AB u mniockoereio BF,C;
B)npaMoit BD, u naockectso BFC; rynpamok AB m
niaockocteio BB, C.

1). TIlocrpo#ite ary mpHaMy M HaHJINATE KOOP-
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7.229. ABCDEFAB,C,D,E\F, — npasuibHag MECTHYIONb-

Had OpuamMa, Bce pébpa KoTopoii paBHK 1. HaliTH ¢HEYC yria
Mex Ay ILIocKocTaMu A, BC u AB,F,

Pewenune. OGosHauumM: < (o, B) = ¢. Haiiném KoopauHATH
BeKTOPOB HopMaJieil nnockocred o = (A, BCYu p = (AB,F).

Bo BBenénHol cucreme koopaunaT Oxyz (puc. 69) Touku 4A,,
B,C, A, B,, F nMe10T KOOPAHHATH:

Al(ﬁ. 1. 1), B(Jé- 1 0) Cc0; 1; 0), A(%; —l; 0),

2 2 2’ 2' 2
J3.1 1.
B(z 2,1 , F(0; —1; 0).
BexTop 7i(a; b; ¢) HOpMaJu IJIOCKOCTH O NepHeHAUKYyIdpeH
BEKTOpaM A B 1;-1)n BC( Jﬁ 3 ;, ) KoopanuaTtul BeKTO-

pa A(a; b; ¢) HalAEM M3 YCJOBHA €ro NEPHEHAHNKYJIAPHOCTH

BEKTOpaMm A, B(O 1; —l)nBC( "/_ ;,O).

HmeeMm:
b—e=0,

A«-A,B=0
n. =,
1 :"/§+b0:>{

b=g¢,

b——Jﬁa

—
n+BC =0

Ilonaras a = J§, nonyauM b = ¢ = 3. Takum oGpasom,

A(/3;3; 3).
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AHaJOTHYHO, BEKTOp ﬁl(al; by; ¢;) HopMasn mnockocTH 3

OepneHAUKYISAPeH BeKTOpaM AB1 O;1; )n FA(J_ ;, O).
IloaToMy KoopAnHAaTEH @,, b, ¥ ¢, HAHAEM, pelIad cuCTeMy ypasB-
HEHMHN;
b, +¢; =0, by = —c,
@al + lbl =0 :{bn =-.J/3a,.
Ilonaran a, = ,./_3 noayuum b, = -3, ¢; = 3. Taxkum obpasom,
r'il( J3;-8; 3).
Toraa cos a = |cos L(7; )| = W3-4/8+3-(-3)+3-3 . 1
J3+9+9-8¥9+9 7
= singp= ﬁ .
OrseT: 4"/-

7.230.ABCDEFAIBICID1E1F1 — NPaBWJIbHAA WIECTHYTOJNbHAH

Opu3Ma, Bce pédpa KOTOpOii paBHH 1 H KOTOpas pacHoJIOKEHA B
cHcTeMe KoopaumeEar Oxyz Tak, YWTO LEHTD €& OCHOBAHHSA
COBNAJHET C HAYAJNOM KOODAMHAT, a BepmIMHEL A, B, C, D

HMeIOT KOODAHHATHI: A1(§' 1 1), B(E : ), C(0; 1; 0),

» _2 » I 2 3
3.1
( 22 +0
HBIM MeTOAOM CHHYC YIJa MeKAY IIOCKocTAMN: a) ABC u BC, F;
6) FB,D, nu ABC; 8) BC,D n ABC; r)A,CE, n ABC; n) ABC n
BFD,.

). IlocTpoitTe 3Ty nmpusMy B HaMAuTe KOOPAHHAT-
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METOAb! NMOCTPOEHUSA
CEYEHMA MHOIMOrPAHHUKOB

PaHee MBI YyiKe CTPOMIM MJOCKHE CeUeHHNS MHOTOTPAHHH-
KOB. 3TH MOCTPOEHHA OCYINECTBJAAJHCh HA OCHOBAHMM aKCHOM
CTEPEOMETPHH H TeopeM O NapaJieJbHOCTH HNPAMEIX W IJOC-
KOCTeld.

BmecTe ¢ TeM, CYIIECTBYIOT onpeleléHHEIe MeTOAR! TTOCTPOE-
HHAA IVIOCKWX CeYeHWid MHororpaHHEMKOB., Haubonee apderTiB-
HBIMH B IDKOJBHOM KypCce reOMeTPHHE ABAAIOTCH CAeAVIOIIHe ThH
MeTofa: 1) memo0d caedos; 2) memod sHYMPEHHEZ0 NPOCKMUPO-
6aKUA; 3) KOMOUHUDOBAHHbLLL Memod.

1.1. MeTon cnenos

Onpegenenve. llpamasa, no KoTopo#i cekymiasa mjaoc-
KOCTB O MMepeceKaeT IJIOCKOCT: OCHOBAHHA MHOTOTPAHHN-
Ka, HASEIBAETCA CJAEIOM IJIOCKOCTH ¢ B [LIOCKOCTH 3TOrO
OCHOBAHUA.

HUs onpeneneHua cleaa caexyer, UTo B Kasuaoit ero rouke Ie-
peceKarTCa IPAMBIE, OOHA U3 KOTOPBIX JIE)KHT B CeKyileH naoc-
KOCTH, Ipyraf — B ILNIOCKOCTH OCHOBAHMA. IMeHHO 3TO cBOHCT-
BO CJIeAA UCIIONBIVIOT NIPH IIOCTPOSHUH IIJIOCKUX CeUeHMI MHOTO~
PPaHHHKOB MeTOZOM cjaenoB. llpuuém B cexyuieil MIOCKOCTH
yA00HO MCTIO/IL30BATE TAKUE NPAMEIE, KOTOPHIE ITepeceKatoT péb-
PA MHOTOTPASHHHKA.

PaccMOTPUM MeTOA cJHemoB Ha mpHMepaxX. Cekyiiyio 1mwioc:
KOCTh 3a8aJUM €€ CJeJOM B IIIOCKOCTH OCHOBAHUA IMPHU3MEI (IIH-
paMuALI} M TOYKOH, NPpUHAAJIEKAINEH NOBEPXHOCTH IIPHU3MEI
(mppamMuzbl),

3A0AMA 1. [loctpouTe ceuenne npusmel ABCDEA, B,C,D,E,

IJIOCKOCTRIO (!, KOTOpasa 3aaaHa caeAoM ! B njaocKkoctu ABC oc-
HOBaHNA NPU3MH M TOuKo# M, npuHaznexaeil pebpy DD, .
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Pewenne.

Aunanus. Ilpegnonoxum, 9ro nATHYTroAbHUK MNPQR — ucko-
Moe cedenne (puc. 70). lna nocTpoeHNA 3TOIC NIOCKOrQ NATH-
YroJbHHKA JOCTATOYHO IOCTPONTE €ro BepmuHel N, P, @, R
(Touxka M paHa) — TOYUKH NepeceyeHH A CEeKYIUeHA IJIOCKOCTH O ¢
pébpamu coorrercreenso CC,, BB,, AA,, EE, nanxoit npuaMsi
{(MIH BX IPOAOIKEHHUAMH).

Ana nocrpoenusa ToukH N = o n CC; A0CTATOYHO NOCTPOUTH
npamMyrw MX nepecedyeHHA CEKYIeH IJIOCKOCTH ¢ ¢ TPaHBIO
CDD,C,. 3ra npamaa 6yzeT MOCTPOEeHA, €CJIN IMOCTPONTEL TOUKY
X mepeceuenus cnesa l ¢ rpareio CDD,C,.

Tax xax npaMas ! JEXHNT B IJIOCKOCTH OCHOBAHMA NPU3MBI,
TO OHA MOKeT IepecekaTh rpans CDD,C, nume B TOYKE, KO-
TOpad NpPHHAAJe:KHNT npaMoil CD mnepecedeHMs ILIOCKOCTH
rpaau CDDC,| ¢ Na0CKOCTHI0 OCHOBRHHMSA NPHU3IMEL, T.€. TOUKA
X =1In(CDD,) apnseTcA TOYKOH NepecedeHu ciaeja [ ¢ NpsaMoit
CD: In(CDD))=X=InCD.

Takum oOpaszoM, AJA NOCTPOEHHA TOUKHU N AOCTATOYHO IIO-
cTpouTh TOUKY X = 1IN CD.

AHalOruuHoO, AJR NOCTPOEHHA ToueK P, @ u R nocrarouHo no-
cTPOATb TOUKN Y =INBC, Z=1nABuT=1nAE.
Nocmpoenue. CtpouM: 1) X =INCD; 2IN=MX N CC,; 3)Y =
={"BC;4)P=NYNBB;b5)Z=1nAB; 6)@ = PZnAA;
NNT=1n AE; 8)R = QT n EE,. Ilatuyronseux MNPQR —
HCKOMOE CedeHHE,
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Horazameascmeo. Tak xak npamada | — cien cekymei mA0CKOCTH
o, To Toukn X, Y, Z u T npunaanemxat sroi naockocru. Ilo-
3TOMY:

Mea,Xeceam>MXca=>MXNCC,=New; N=anCC,;
Nea,Yea=>NYca=NYnBB,=Pca;P=anBB;;
Pea,ZcamPZca=PZnAA =Qecn;Q@=anAA,;
Qea,Tea=>QTca=>QTNEE,~Rea;R=anEE,.

Crnemosarenasno, MNPQR — uckoMoe ceueHue.

Hceenedoeanue, Cen | ceKyliel NJAOCKOCTH O DPacIOJOMKEH B
IJIOCKOCTH OCHOBAHHSA IIPN3MBI, a Touka M cexymiell niaockocT
npunagnexur Goxosomy pebpy DD, npuamel. IloaToMy cexkyinas
IIOCKOCTh O HE NmapaJjeabla 60koBbIM pébpaM. CrefoBaTeNnbHO,
TouKH N, P, @ u R nepeceyeHua 3Toif NAOCKOCTH ¢ GOKOBLHIMH
péOpaMu NpHSME (MM MPOACMKEHUIMH 3TUX pébep) Beceraa cy-
IWECTBYIOT. A MIOCKOJbLKY, KPOMEe TOro, TOuka M He mpuHaaie-
HUT caeny i, To onpenenseMas HMU IIIOCKOCTE L @AUHCTBEHHA.
3HauuT, 3aaua UMeeT (Bceraal) eANHCTBEHHOE pelleHHe.

JUHaAMUKY BTOrO MOCTPOEHHA IIIOCKOTQ CEeYeHHHA NPH3MBI
MOX{HO BUASTE Ha PUCYHEKe T1.

3A0AYA 2. TlocTpouThs cedyeHMe NATHYTOJABHOR NDHpaMHALI
PABCDE nnocKOCTBEY, KOTOPaAs 3agaHa cldegoM ! u Toukoil K
pebpa PE,

Pewenne. CxeMaTHUYeCKH TTOCTPOSHHE NCKOMOrQ CeYeHUsT MOMKHO
1306pasanTe Tak (puc. 72):

T, 5Q@->T,>RH>T3>M—->T,—»N.
«llemouyras mHocnenoBaTeNb-

HOCTH IIOCTPOCHHNA BEPIIHH Ce-
YeHHJ TAKOBA:

DT, =InAE;
2)Q=T,KnPA;
3)Ty,=1NnAB;
4)R=T,Q n PB;
5) Ty =1 BC;
6) M =T,Rn PC;
NT,=1nCD;

8)N =T,M~ PD.
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Puc. 73

IIamnyroasHuk MNKQR -— uckoMoe ceueRHe.
Cexymas ILIOCKOCTE uallle BCero 3aJaéTcs TpeMd TOYKAMH,
NIPHHALJIeKAITAME MHOTOTPARHHUKY.

3A[AYA 3. TlocrtpouTk cedyenue npusmer ABCDEA B,C,DE,
nnockocTeio o = (M PR), roe M, P n R ABNAIOTCA TOYKaMM COOT-
BeTCTBeHHO pébep AA,, CC, n EE, (puc. 78).

PeweHwne. ITocTpouM coel cexymeil MIOCKOCTH O B IJIOCKOCTH
ocHoBaHuA A BC aaHHO# IpHU3MBI,

Ilpameie MR u PR jpesxaT B ceRylleH IJIOCKOCTH ¢, A IIPH-
mele AE u CE — B nuockoctn ocHoBaana ABC. Toraa Ha ocHo-
BaHAU cBoiicTBa (Kakoro?) ToueK cjefa CeKYIUeH IUIOCKOCTH
crpoum Touku: 1) T, = MR AE; 2)T,=PRNCE;T,, T, —
TOYKH CHSAA.

3uauur, npaMasg T,T, = I — cnen cexymeil NJOCKOCTH B
NJOCKOCTH OCHOBAHMA NpuU3MEI. Janee crpoum Touku: 3) Ty =
=INAB;4)N=~T;MBB;5)T,=lnBD;6)@=T,NnDD,.

MNPQR — uckomoe ceueHue,

3A0AYA 4, IlocTponTe: cCceueHNE MNATAYIOJLHOK IHPaMHABI
PABCDE nnockocteio o0 = (KQR), rae K, @ — Touru pébep co-
orBeTcTBeHHO PA m PC, a Touka R nexnt BEYTpRm rpaEn DPE
(puc. 74).

Pewenwe. ITocTpoumM caen ceKkylleif MIOCKOCTH B IJIOCKOCTH OC-
HOBAHMA TMPAMHUABI, AJA Yero NoCTPOUM ABe Jiobbie ero TOYKH.
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Pue. 74

IIpameie QK n AC nemxar B ogHoit mnockocTn ACP u nmepece-
kaiorca B Touxe T, NpuHaAdexalneil aToMy caeny (mouemy?).
Hanee — snumanue! Omeememeaennviti momenm!

ITnockocts APR cogep:xur npamyo RK, nemamyro B cery-
el TIJIOCKOCTH 0., ¥ nepeceKaeT cropoHy DE ocHoBaHMA nupa-
MUAEI B HEKOTOpPOH Touke F (F ABaAeTcHA TOUKOH NepecedycHHUA
npameix PR n DE). Torga npamuie KR n1 AF nexat B ogHo#
mnockoctn APR u nepecekaroTcea B HekoTopoil Touke T, — BroO-
poil Touke cnexa (nouemy?). 3uauurt, npamaa T,T, = I — cuen
CeKyiel NJIOCKOCTH ¢ B ILIOCKOCTH OCHOBAHWS TAPAMUARL.

Cneg ! nepecexaetr cropounst DE u AE ocHOBaHHA NHPaMHUARI
COOTBETCTBEHHO B TOUKaX M u N, KOTOpSIe CAYVHAT RePIINHAMMN
ACKOMOTI0 CeYeHH .

Bepmuna H HCKOMOro CeYeHNS NMOAYYAeTCHA MPH Mepecede-
HYMH NpaMbx MR u PD. [lanee, noctpoue TouKy T3 =i N AB u
npopeas npamyw T4K, norxydaem BeplinHy L MCKOMOro cede-
mua: L =T,K ~ PB.

Taxkum ofpazoM, ¢LeHOUYKa» IIOCJASAOBATEJNBHOCTH IIOCTROE-
HHMA BepIIMH MCKOMOro cedeHus takosa: 1)T; = @K n AC;
2)F=PRnNDE; 3)T,=KRn AF; T\Ty =1l — cnexg; 4) M =
=INE; 5)N=1n AE; 6)H = MR n PD; T)T, =1 n AB;
8)L =T,K n PB. MNKLQH — ucxomoe ceuetue.

JuHAMHKA [IOCTPOEHUA 3TOr0 CeYeHNA NPOMJIACTPHPOBAEA
Ha pHCYVHKe 75.
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JJId MOCTpoeHMA caefa CeKylieil MIOCKOCTH AOCTATOMHO B
TIJIOCKOCTH OCHOBAHWA MHOIOIPAHHHMKA IHOCTPOMTH JBE JIOObIC
TOUYKH 2TOT0 ciaeja. DTUMU TOUMKAMM ABIAKITCA, KAK NMpPABHJIO,
TOYKHU IePeceyeHN A NIOCKOCTH OCHOBAHUA JAHHOIO MHOTOrpaH-
HHUKA H NPAMOM, Jerxameii B CeKyIed NJIocKoCcTH.

Ha pucynrax 76—80 nponanocTpHpOBAHO IOCTPOEHUE TOU~
kn X nepeceueHnA npamMoii MK ¢ nnockocTh0 OCHOBAHHA NHUpa-
MUIBI (IPpU3MBI), ecan Toukn M u K, npunaaaexar:

1) 6okoBriM péHHpaM OAHONA TrpaHM MHOrOrpaHHUKa (cM.
puc. 76);

2) OoKOBEIM pEGpPaM AMATOHAJBHOTO CeUeHHs MHOIOrpaHHUMKA
(cM. puc. T7);

Pre. 77

& =

LA

Puc. 78
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0)

a)

Puc. 80

3) 6okoBoi rpaHI MHOPOrpaHHHKA U He IPMHAAJIEKAIIIEMY el
6okoBoMYy pebpy (cM. puc. T8);

4) ABYyM CMeXHBIM OOKOBBIM IPaHAM MHOrOrpaHHuMKa {(cM.
puc. 79);

5) ABYM HeCMeMKHBIM OOKOBBHIM 'DAHAM MHOTOrpaHHHKA {CM.
pue, 80).

3agaun

5. IlocTpoiiTe TOUKY mepecedeHHA NPAMOH € IJIOCKOCTBIO OCHO-
BAHHHA YeTHIPEXYTOJBHOH NHpaMHABI {IPH3MEBI), €CAH OPAMAS
3aJaHA ABYMA TOYKAMHA, KOTOPHIE NIPHHALIEKAT: 8) GOKOBEIM
pébpam oaHOI rpann; 6) O0KOBRIM PéGpaM, He JIeXKalliM B OQHOIA
rpaen; B) G0KoBoMY pelpy m G0KOBOI rpaHu; I') ABYM CMEKHEIM
GOKOBEIM TIpaHAM; A} ABYM HeCMeXHbBIM OOKOBLIM TI'DAHAM;
e) pébpaM AUaroHaNBHOrO CEYeHHU A,

6. Cexymtasa IIOCKOCThL (t 3aflaHa TpeMa ToukKamMu M, P, K
(puc. 81). IloctpoiiTe ciex cexkymmedl NAOCKOCTH B TIJOCKOCTH
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OCHOBAHUSA TPEYTOJBHOR IApaMBuABI H TpEYI‘OJU:HOﬁ IIPH3MEI,
ecH.

1) ToukHu npuHAKIEHAT GOKOBEIM PE6PAM MPHUIMEL (TUPAMHKALI)
{puc. 81, a, 6);

2) aABe N3 HKX NpUHAJIEKAT GOKOBBIM pébpaM, a TpeTba — 6oKO-
Boii rpanu (puc. 81, @, 2);

3) ABe U3 HUX NPHUHAANEKAT GOKOBEIM I'DAHSAM, & TPEThA — GOKO-
BOMY pebpy (puc. 81, 2, ¢).

7. Iloctpofite ceuenme npmsmbnl ABCDEA,B,C,DE, nrocko-
CTBHIO ¢, 3aJaHHOH caeaoM ! B IJIOCKOCTH OCHOBAHHA H TOIKOH



Hononrenus l 161

M, xoTopasa npuHannexur pebpy DD,, ecan ciex: a) He nmeeT
ofImux ToYeK ¢ OCHOBAHHEM IPH3IMBI; 6) IPOXOAMAT Yepesd CTOPO-
HY AB ocHOBaHNA NPU3MEI; B) MepecekaeT cTopoubl AE u BC oc-
HOBAHHASA IPHA3MEIL.

8. IlocTpoiiTe ceuernne nupaMmuibl PABCDE naockocTeio 4, 3a-
ZAHHOU caemoM [ B Toukoii M, xKoTopas IpHMHAILJIEKHUT pedpy
PE, ecnn chen I: a) He UMeeT oGLIMX TOUEK ¢ OCHOBaAHNeM ITUpa-
MU 6) DpoxoauT yepe3 cTopoRy BC 0CHOBAHNA; B) IepeceKa-
eT cTOopoHH BA u BC ocHOBaHMA.

9. IlocTpoiite ceuenme nupamMuawl PABCDE mniocKocThIO, 3a-
JaHHOH: a) Tourkamu M, N, @ péGep coorBercrBenno PC, PE,
PA; 6) ToukaMu, ZBe N3 KOTOPHIX NMPHHAAJNEXKAT DOKOBBIM pED-
paM, TpeTss ~— GOKOBOI rpaHM.

10. IlocTpoiiTe ceyeHHe NATAYTOJbHOH OpPHU3ME
ABCDEA,B,C,D,E, nnockocTsio, KOTOpas sajaHa ciaegoM I,
INpOXOAALUIHM depe3 cTOpoHY AB ocHoOBaHHA, N TOUKOH P, mpu-
Haxnexame pe6py CC,. Touky P BubepuTe Tak, 4To0bI B ceve-
HAM TNOJYUMUJICA: a4} UYeTHIPEXYroJAbHHUK, 0) TATHYTOJABHUK;
B) IIeCTHYTOJABbHHK.

11. IlocTpoiiTe ceyeHHe NATUYTOJBHON TPUSMEL IIJIOCKOCTBLIO,
38laHHEOH TPeMsA TOUYKAMM, NPpHHAJJIEXALNMUE TpeM GOKOBHIM
rpaHAM.

12. ITocTpoiiTe ceueHHe NATHMYTOJBHOH THPAMHAB [JIOCKO-
CTh10, 3AAAHHON TPEMR TOYKAMH, AB€ M3 KOTOPHIX IPHHAAJIEKAT
GoxoBEIM péfpaM, a TPEThA — CTOPOHE OCHOBAHUSA.

13. IlocTpoiiTe cedyeHne OATHMYrOJIbHOK HNPHU3MBI TJIOCKOCTBIO,
3aJaHHON TPeMA TOYKAaMH, Be H3 KOTOPLIX NMPUHALAeXKaAT GoKo-
BLIM I'DAHAM, 4 TheThbA — OCHOBAHUIO IPH3MHBI.

B 3azauax 14—28 mnocTpofite ceueHMe Kyb6a NJIOCKOCTBIO
MRP metoaom caenos (puc. 82—96).

M

my-----

Ms . j:3 Re ¢ 1Y s

Puc. 82 Puc. 83 Puc. 84 Puc. 85
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1.2. MeToAa BHYTPEHHEro NPoOeKTUPOBaHNUN

B HexoTOpEIX yueOHEIX MOCOGHAX METOA NOCTPOSHUA ceUeH it
MHOTOrPaHHMKOB, KOTOPEIA MKl celiuac 6yiaeM paccMaTpHBATE,
Ha3LIBAIOT MemoJOM GHYMPEeHHEe20 NLPOEKMUPOGARUR HIH
memodom coomeememeuil, une Memodom JuazonanvRux
cevenulti. MH npuMeM NepBoe Ha3BaHHE PTOTO METOHA.
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CylmHOCTP MeTOZS BHYTPEHHETO NPOEKTHPOBAHHA DaccMOT-
PHM HA IPUMepaX MOCTPOSHNA ceueHH MPHU3MEI B THPAMUAEL.

3A0AY4A 29. Tlocrpouthk ceuenme npusmsi ABCDEA B,C\D\E,
TLJIOCKOCTLIO ¢, 3agaHHol Toukamn M « BB, P € DD,,Q < EE,.

PeweHne, TLICCKOCTE HHMKHErO
OCHOBAHMA NPU3ME 0603Ha4NM [3.

Jn1g nocTpoeHBA HCKOMOTO ce-
YeHHAA OOCTPOMM TOUKH Hepece-
YeHBA IJIOCKOCTH O ¢ pédpamu
(unu nx DpoAOMHEHUAMHA) NPUI-
MEI (pac. 97).

ITocTponM TOYUKY MepecedeHu s
CeKYILOEH ILIOCKOCTH O ¢ pebpoM
AA,.

Ilnockocrn A|AD n BEE, ne-

peceKanT MAOCKOCTL  mo IIpsa-
MLIM ¢OOTBeTcTBeHHO AD n BE, Puc. 97
KOTOpRIe IepeceKalTcss B HeKo-
Topoii Touke K: K =AD mn BE. 3TH II0CKOCTH TIPOXOAAT Uepes
napaanensHele pébpa AA; n BB, apu3Mbl 1 HMEIOT OGIIYIO TOY-
ry K. IToaTomy nIpsaMasa UX NepecedeHnd MPOXOANT Hepe3 TOUKY
K u napannenrna pebpy BB, (1. 11). Touxy nepeceuenua sroi
npAMoit ¢ npaMoii QM (nouemy OHUM nepeceKarTcA?) 0603HAYUM
K,=KK,n @M,KK, | BB,.

IIpamMas PK, JeXXHUT B cerymeil NIOCKOCTH O M NepeceKaeT
(mouemy?) pebpo AA, B HeKoTopoii Touke R. Touxa R eayxur Trou-
KOM mepeceueHHs NAOCKOCTH a U pebpa AA,: R = PK, N AA, =
=oa MAA,, T.e. Touka R AsaAeTcA BepIIMHONI HCKOMOro ceye-
HHA.

AHaNOru4yHO CTPOUM TOUKY N IepeceueHMA IIOCKOCTH O M
pebpa CC,.

Taxum oGpasoM, ITOCAEXOBATENBLHOCTh «lIATOB» NOCTPOEHUNA
HCKOMOro ceueHud TakoBa: 1) K = AD N BE; 2) K, = KK, ~ M@;
KK,||BB;3)R=PK,nAA;4)H=ECnAD;5)H,=HH, N
~PR,HH, || CC,; ) N =QH, ~ CC,. Ilatnyronbauk MNPQR —
HCKOMOe CeYeHHe.
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3A0AYA 30. ITocrponTts cedeHne nupamuim PABCDE mnnoc-
KocTelo o = (MFR), ecnim Toukyn M, F u R ABNA0TCA BHYTpEH-
HHMMH TOYKaMH pébep cooTBercTBeHHO PA, PC u PE (puc. 98).

Pewenwne. I1nockocTs OCHOBREEA NHpaMALLl 0603HaYHUM (3.

Jis mocTpoeHHA MCKOMOTIo
CeuyeHNs MOCTPOMM TOUYKH Ie-
peceueHNdA ceKyuleil MJIoCKoc-
TH O ¢ pédpamMn (MM ¢ X NIpo-
HOJKeHUAMN) MTUPAMUIH.

PaceMoTpuM  nmocTpoeHHe
TOUKH INepecedeHUA ceryllei
MJIOCKOCTH ¢ pebpoM PD nupa-
MHILI.

IInocxkoctu APD u CPE ne-
peceKaloT IIJI0CKOCTS B 1o npA-
MBIM COOTBETCTBEHHO AD H
CE, KOTOphIe IIepPeceKalnTCs B

Puc. 98 Hexoropoii Touxe K. Torma

npamasa PK, no koropoiil nepe-

cekalorca naockocTu APD u CPE, nepecexaet npaMyio FR (no-
yeMy?) B BHekoTOpoit Touke K: K, = PK n FR. Ilpamaa MK,

JIE3KHUT B CeKyIel INIOCKOCTH ¢ (movemy?), IlosToMy TOuKa @ ne-
pecevenns npamoit MK, ¢ peGpom PD ecTb TOUKA NepeceyeHHs
aToro pefpa K ceKymei maockocT: @ = MK, nPD=a PD.

AHANOrHYHO CTPOHM TOUKY NepecedeHUd IIJIOCKOCTH ¢ M pel-
pa PB. Ilnockoctn BPE u APD mepeceraloT NJAOCKOCTh B mo
IpAMEBEIM COOTBeTCTBeHHO BE M AD, KoTOphle HepecekaloTca B
Touke H. IIpamaa PH = (BPE) n (APD) nepecekaeT NpaAMYI0
M@ B rouxe H,. Torna npamas RH, nepecexaer pe6po PB B Tou-
Ke N.

TakuM 0O0pas3oM, HOCJAEHOBATENBHOCTDh «IIIATOB» IIOCTPOSHHHA
KCKOMOrO CeleHHNA TAaKoBa:

1)X = AD n EC; 2)K, = PK n RF; 3)Q@ = MK, n~ PD;
4)H=BEnAD;5)H,=PH ~MQ; 6) N=RH,n PB.

MNFQR — ucroMoe ceueHUe.

ﬂnnamnua HOCTPOGHHH 3TOrO ceYyeHHNd NNpaMHuABI IpONJIJID-
CTPHPOBaHa Ha PHCYHEKe 99,
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3agaqn

31. Ha pucyukax 100—102 cexyuas aI0CKOCTh 3aXaHA TOUKA-
Mal, 2u3.

a) Ha pucyurax 100, 6, 101, a npoxoMMeHTHDYHTE DOCTPOEHHE
TOYEK [IepecedeHHs ceKyinei NA0CKOCTH ¢ DOKOBRIME péGpamn.

Puc. 100
P
A D, '
1
~ B, 1 o
“'\\6"_*1'2
1'-1‘\ 3'
& N e
"“"" -.’ ' ~ C
B 4
a)

Puc. 101

Puc. 102
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6) Henonwaya pueyuku 100, a, 101, 4, 102, a, 6, nocTpoiiTe Tou-
KH MepecedeHn s CeKyIeil IoCKoCTH ¢ 60KOBEIMU pédpaMu MHO-
FOTPAHHHKOB.

B sasnauax 32—34 (puc. 103—1058) nocrpoiite npaAMyIo Nepece-
YyeHua naocroct NKF ¢ naockocrhio PQM.

N _q p_ K

Puc. 103 Puec. 104 Puc. 105

35. ITocTpofiTe ceueHnMe YETLIPEXYTOABHOH IIPH3MEL ILJIOCKO-
CTHIO, 3aJaHHOI TpeMsA TOUYKAMHK Ha eé BOKOBREIX pébpax.

36. [TocTpoiiTe ceueHNe YETRIPEXYTOJLHON MUPAMUABLL MIOCKO-
CTBIO, 3aJaHHOI TpeMA TOUYKAMHK Ha &€ GOKOBBIX péfpax.

37. IlocTpoiiTe ceueHHe TATHYNOJIBHOM IPHSMBL NJIOCKOCTBHIO,
KOTOpadA MPOXOAUT 9epe3 TPHU TOUKH, €CJIHN: a) ABe N3 HUX NMpHHAa-
JJ1exaT OG0KOBLIM I'DAHAM IPDHU3MEI, & TPeThA — €& OoxkosoMYy
peOpy, He NPUHAJIEKALIEMY 3THM rpaHdaM; 0) ABe U3 HAX NpH-
HaanexkaT GoKOBBIM pé6paM npuaMmel, a Tperba — Goxosoil rpa-
HH, He cofep:xalnet aTu pédpa.

38. Iocrpoiite ceuenne nupamMmuasl PABCDE niuocKocThIO, IPo-
xoaAle# uepea Touru M u K, npuHagieskaline rpaHaM COOT-

BeTCTEeHHO ABF u ABC, n BHYTPEHHIOW TOUKY GOKOBOro pedpa
PE.

39. IlocTpoiiTe ceueHne OATUYFOJBHON MPM3MB! IUIOCKOCTBIO,
NIpOoXoAAliell yepea TPH TOUWKH, JBE M3 KOTOPHIX NMPHHANICKAT
DOKOBBLIM HeCMEXKHBIM MPAHAM, & TPEThA TOUKA COBHNAJAET € Bep-
IIAHOW HUKHEr0 OCHOBaHHU A, He IPUHAAJIEKAIeH 9THM I'PAHAM.

B sagauax 40—54 (puc., 106—120) mocrpoiiTe ceuenne xyda
MA0CKOCTHIO M AP MeTOA0M BHYTPEHHETO HIPOSKTUPOBAHUA,
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1.3. KOMOWHWUPOBaHHLIN METOA,

CymuocTs KOMOGHHUPOBAHRHONO METOJA MOCTPOEHUA CeUeHHH
MHOTOTPAHHAKOE COCTOHT B TOM, YTO Ha HEKOTOPEIX 3Tanax Io-
CTPOEHHA CedeHHA LIPHMeHAeTCS HJIM METOH cJeJ0B, HAH MEeTOH
BHYTpPEHHETO NPOEeKTHPOBAHMS, & HA APYTHX aTanax nocTpoeHUe
ITOrC cedeHN A OCYUIeCTBJIACTCA C HCIIOJIB30OBAHHEM TeOpeM, U3y-
YeHHBIX B pazaene <IlapansenbHoOCTs B MPOCTPAHCTRE» U AP.

Jna uamecTpauMH NpHMEHeHHA 3TOr0 MeToJd pacCMOTDHM

CIEAVIOWIYIO 3289y,

3ALAYA B5. IHocTpouts cevyeHHe napajuiejienmuIena
ABCDA,B,C,D, nnockocTei0 ¢, 3agaHnoil Toukamu P, @ u R,
ecan Touka P jexnaT Ha AuaroHaau A,C,, Touxka @ — Ha peGpe
BB, n touxa R — Ha pebpe DD, (puc. 121).

Pewenne. a) PemuM 9Ty 3aJa4y ¢ NPHMeHeHHEM METONA CHSAOB H
TeopeM O NapaileJAbHOCTH OPAMEIX H ILIOCKOCTEH.,

Ilpeskpe Bcero mocTpomM cjen ceKylneidl NMJIOCKOCTH O =
= (PQR) Ha naockoctu ABC. Jna atoro CTpoHM TOYKM T'; =
=PQnN P,B,rne PP, | AA,, P, ¢ ACuT,=R@ n BD. IToctpous
caex T,T,, aameuaeM, 4To TouKa P nexuT B iockoct A, B,C,,
KOTOpasa napajjejbHa naockocta ABC, 3To 03HaYAeT, YTO CeKy-
mada IJIOCKOCTh (. MepecekaeT miaockocTes A, B,C, mo mpamoi,
opoxoAdinen depea TouKy P u mapanienabHoii mpamoit T,T,.
IIycre aTa npAmas nepecekaeT pébpa A,B, u A,D, cooreer-
c¢TReHHO B TOuKax M u E. Torga npamaa ER — 210 npamasd, no
KOTOPOH CeKymaa NIAOCKOCTE ¢ TEePeceKaeT IMAGCKOCTh IPaHH
ADDA,, npaMaa QM — arto npaMad, IO KOTOPOH ceKymasa
IJIOCKOCTh NIepeceRaeT MAOCKOCTh I'paHu ABBA,.

Puc. 121 Puc. 122
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Hanee, Tak kax maockocts BCC; nmapaifelbHa TIOCKOCTH
rpaiu ADD A,, To ceKyllas IJIOCKOCTh TEPECeKaeT IPaHb
BCC,B, no npamoit QF, mapanaenvHo#t mpamoit ER. Ilartu-
yroabHUK ERFQM — nckomoe ceuenue, (Touky F MOXHO Tony-
9uTh, npoBeRa RF || MQ.)

6) Pemtnm aTy 3ajauy, OpHMEHAN METOJ BHYTPEHHEro npo-
eKTHPOBAHNA H TeOpeMBI 0 NapalJeJEHOCTH MPAMEBIX M ILIOC-
KocTei.

IIycre H — Touka nepecedyenua auaronaneit AC u BD
(pmc. 122). IlpoBeaa mpamyro HH, mapannensko pebpy BB,
(H, € RQ), nocrpounm rouxy F: F= PH, n CC,. Toura F — aro
TOYKA IIepecedeHNs ceKyiled maockocT ¢ pebpom CC, (mowue-
My?). Torga npamaa RF — »T0 npaMas, no KOTOpPO cexymasa
TJIOCKOCTDb TlepeceKaeT IIoCKocTh rpaHm CC,D,D, npamas
QF — 3T0 npsiMas, IO KOTOPOH CEKYIIad IJIOCKOCTE NlepeceKaeT
nnockocTh rpanu BCC B, .

Tak kak nrockocrs ABB, napannenbsa naockocta CDD,, To
CeKyas IJIOCKOCTE nepecekaeT rpanb ABB A, no npamoit QM
(M € A,B,), napanaenssoii npamoi FR. Janee, ecan E — TouKa
nmepecedyeHna npamMuix MP n A,D,, To 3Ta TOYKA ABAAETCA TOY-
KOH NepeceieHUs CeKyleil mIocKkocTu U pebpa A, D, (mouemy?).
Ilaruyronvank ERFQM — ucxomoe ceuenue. (Toury E MoxKHO
MOCTPOHTE, NpoBeAs npamMyw RE || FQ. Torna M = PEN A, B,.)

3anayy Ha noc TpoeHUe ceverHinii MHOrorpanHnkoe

56. Touku P, @ u R B3aTH Ha pé6pax mapannejenunens
ABCDA,B,C,D, cnegyomum ofpasoM: Touka P nexuT Ha pebpe
CC,, Touxa § — Ha pefpe DD, Touka R — Ha pebpe A,B,. ITo-
cTpodTe CcJeA ceKymieHl mIockocTH PQR Ha INIOCKOCTAX!:
a) DCC,;6) ABC; B) ADD,.

57. IlocTpoiiTe ceueHne mnapamnenenunesa ABCDA,B,C\D,
miockocTeio PQR, ecmu P € CC,, Q@ € DD, R € A, B,. Banayy pe-
IIMTE: A) METOZOM CJEROB; G) METOAOM BHYTPEHHET0 IIPOSKTHADO-
BAHUA; B) KOMOMHAPOBAHHBIM METOACM,

58. Toukn P, @ 1 R B3ATE HA MOBepXHOCTH Iapajjeennnena
ABCDA,B,C D, cnegylomumM ofpasoM: TouKa P JIeJKHT Ha rpa-
mn CC, DD, touka @ — B rpann AA,;D,D, rouka R — Ha pebpe
BB,. TlocTpoiiTe cedenne napajijejenunensa NIockocTeio PQR:
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a) MeTOoAOM BHYTPEHHErO HPOEKTHpPOBAHKA; 6) KOMOHHUPOBAH-
HEIM METOAOM; B) METOAOM CJAEA0B.

59. ITocTpoiiTe ceuenne mnapannenenunesa ABCDA,B,C\D,
naocKkocTbo PQR, ecnn Toka P nrexur 8 rpann CC, D, D, Touka
@ — Brpann BB,CC,, Toura R — Ha pebpe BB,.

60. Touxkn P, @ u R B3ATE Ha NOBEPXHOCTH mIapaniejenunesa
ABCDA,B,C,D, cnegyronumM obpasoM: Touka P JIe;KUT HA quA-
roranu B, D,, Toura @ — Ha pebpe AB, Touxa R — Ha pebpe CC,.
TIocTpofiTe ceueHne NapanfieNenunesa MJIOCKocTbI0 PR, ecan
orHomeHna B, P: B, D,, AQ: AB n CR: CC, uMelOT cieAywoine
sHayenusa:a)1:3,1:3u2:3;6)2:3,1:2uw2:3;8)1:4,1:2
n3:4;r)1:4,1:3uw1:2;1)1:2,1:2u1:2;e)1:3,1:4n
3:2.

61. Toukn P, @ u R B3ATEI COOTBETCTBeHHO Ha pébpax B ,C,, AA,
u AD napannesenuneaa ABCDA B,C,D,. IloctpoiiTe cieasl ce-
Kyiieil nnockocTn PQR Ha ciaeAyomux MAOCKOCTAX: a) AA,D;
6) AA,B; B) BB,C;T) ABC; ) A,B,C; ) CC,D,.

62. Touxkn P, @ u R B3ATHl HA NOBEPXHOCTH Mapajieienanesa
ABCDA,B,C,D, crenyromum o6pasoM: TodKka P JEeXKHT B rpaHu
CC,D D, rouka Q@ — B rparu AA,D D, rouka R — Ha npamoit
BB, (eHe otpeska BB,). IlocTpoiiTe ceduenne napaniejJenunesa
IJOCKOCTRI0 PQR: a) MeTOAOM BHYTPEHHEr0 HpPOeKTHPOBAHNS,
6) KOMOMHHUPOBAHHLIM METOZIOM; B) METOAOM CJIEAOB.

63. Ha pébpax BC u A B, napasnenenniesa ABCDA B,C D,
B3ATHI COOTBETCTBEHHO TOUKH P 1 Q. IlocTpoiiTe ceueHne napan-
JeJIeIANeAa IIOCKOCTLIO, Mpoxoadameil yepes npamyo CQ na-
pannenbHo npaMoit AP: a) KOMOMHNPOBAHHEIM MeToZoM; §) Me-
TOAOM CJISJIOB.

64. Ha pébpax A,B, u DD, napanxenenuneasa ABCDA,B,C,D,
B3ATH COOTBeTCTBeHHO TOUKH P m K, a B rpamax DD, C,C u
AA DD — cootsercTBenno Toukn @ m R, Ilocrpoiite ceuenne
napaJiesenunesa IOCKOCTbIO, IPOXoaALel yepes ToUKy K na-
panIenrHO LIOCKoCTH PR,

65. Ha mosepxnocTn napannenenuneza ABCDA,B,C,D, s3aru
Touxky P, @ n R creayoinnM ofpasoM: Touka P JexXuT Ha au-
aronaan C.D, Touka @ — Ha anaronanu A.D, a Touxa B — Ha
npamoii AB. IlocTpoiiTe ceueHMe Napaijejenunena MJIOCKO-
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ctbi0 PQR, ecan orHomenua DP:DC,, DQ: DA, n AR: AB
MMeIOT COOTBeTCTBEHHO cleAyiollipe 3HadeHus: a)l:2, 1:2,
1:2;6)1:2,1:38,1:3;8)1:2,1:3,1:4;r)1:3,2:3,2:3;
m;1:8,1:2,2:3;e)1:3,1:2,2:1.

66. Touxa P B3aTa Ha npogoJkeHUH pebpa AA, napamnenenu-
nega ABCDA B,C,D,, a Toukn @ u R — cooTBETCTBeHHO Ha PEG-
pax C,B, n BC. IlocTpoiiTe NMHNIO IepeceueHHd IJIOCKOCTH
PQR ¢ mnaockocteio BC,D, ecam orHomenunsa AP:A,P,
C,Q@:D,Q m BR:CR npuEMMAIOT COOTBETCTEEHHO 3HAYEHHS:
ayl:2, 2:3, 3:2; 6)2:3, 1:1, 2:3; B}2:5, 2:1, 1:1;
r2:1,3:2,1:3;1)3:2,1:2,1:2;e)5:1,1:3,1:4.

67. Ha pébpax CC, n A,B, napannenemnunega ABCDA,B,C,D,
B3ATHl COOTBETCTBEHHO TOUKHK F 1 § — cepeAMHE 3TNX pébep, a
HA pEbpax AD, BB, u C,D, B3ATH COOTBeTCTBeHHO TOUKN M, T 1
R. TlocTpoiiTe TMHUIO nepecedeHHA NaocKocreil PQD n MTR,
ecnu oTHOIeHuA AM : DM, A,Q : B;Q n C;R: D, R npuauMan0T
COOTBETCTBEHHO cJefyloinmue aHayenua: a)l:2, 1:1, 1:1;
6)1:1, 1:1, 2:1; 81:1, 1:2, 1:1; m1:3, 1:1, 1:2;
x1:1,1:3,2:1;e)2:1,2:3,1:1,

68. PACB — naobpakeHNe NPaBAJLIIOrO TETpasApa, Touxka K —
cepegnHa pedpa BP. 1) ITocTpotiTe: a)orpesku KM u KH, nep-
MeHIUKYJAPHbIe COOTBETCTBeHHO pébpam PA u PC; M € PA,
H € PC; 6) Touxky nepeceueHns niaockocrn MKH c npamoit PO,
rge O - nentpona TpeyroasHnka ABC. 2) Haifinmre naomgaas
Tpeyroasauka MKH.

69. IlocTpoiite ceuenune Kyba ABCDA B,C,D; naockocrswo,
npoxofAlneit yepes cepeAnHul pébep AA,, BC n CC,. Haiiante
JAJVHBI CTOPOH CEUEHN A, ecJn AJnHa pebpa kybGa pasHa a.

70. B npamoyroasHom napaanenennnese ABCDA,B,C,D, ann-
HEl pébep AB, BC n BB, nponopumnoHainbHbI YHcaaMm 3, 2, 1.
IlocTpoiiTe TOUKY nepeceueHnAa: a) pebpa A B ¢ GUcceKTpHCO yr-
na BB, A,; 6) npamoit CC, ¢ GuccexTpucost yraa BB,C,.
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MATEPUANB ANd NOBTOPEHUA
U YIAYBNEHUA NNAHUMET PN

Hacroamuii pasaen 3afa9YHNKA TOCBAINEH MOBTOPEHMIO NJIaHM-
MeTPHH B 3a/]aYaX. 3aMeTHUM, YTO HEe CTABUTCA LEJH PACCMATPM-
BaTh TOJBKO CJIOKHEIE 3a78a4M. HanpoTus, npepiaraioTca pas-
HbIE 2aJa4YN: U [IPOCTEIe, K cpegHell, ¥ MOBLIMNIeHHOM TPYAHOCTH.

Kypc naaduMeTpHH HOJEe3HO CHCTEMHO HOBTOPHTH HYTEM
pelleHHA 3aJAaY M3 TAKHX OCHOBOIOJATAOINUX €€ pasfesyoB,
KaK «TpeyronbHUKH», « YeThIpEXYroNbHUKN», ¢« OKPYHHOCTD?,
«I[Inomann».

Ilpesxae yeM OPHCTYNATH K PELIeHAIO 38J484H, NocTaApaliTech
HarJAZHO NPeACTaBUTDh, BOOOPA3SHMTh, HADMCOBATDH PHUIYPHI, 0 KO-
TOPEIX UAET pedb,

ANTOPUTMOB PelleHHA reOMETPHYSCKIX BAAAY, KAK IPABHJIO,
HeT. ¥AaUHEIH jKe BEIGOP B KaKAOM KOHKPETHOM cVUae MOAX0-
AAINEH TeOPEME] JOCTUTAETCA NYTEM PEelIeHUA ZOCTATOUHO 60k~
IIOTO KOJMYECTBA 38489, II09TOMY MOMHO TTOXKEAAThH: Xomume
Haywumbea peurambd sadavu — pewatime ux!

YenemHoCTh pellleHAA IeOMeTPHYeCKOH 3aaadd BO MHOTOM
3aBHCHT OT 3HAHHUS TeOPeM H YMeHUA HX IPHUMeHATEH. BesycnoB-
HO, BCe TeopeMbl BaskHbl. Ho n3 HUX BhIAeAAIOTCA «paboune Teo-
peMbl», KOTOPEIEe Han0oJee AKTHBHO MCIOJMB3YIOTCA MPH pere-
HHUU 34744,

Hu:xe npuBoaaTca nanbojiee NoJe3HbIC, HA HAIIl BSIAAL, «pa-
6oulie TEOPEMEL» .,

2.1. «<Paboune Teopembi» NnaHuMeTpum

Teopema 1 (0 3amevamenvHbix MOYKAX U JUHUAX 6 MPEYZOTb-
Huke): a)y mpu Meduanvi mpeyzonvRUKA RePeceKaromca 6
00HOU MmouKke (2Ta TOUKA HAILIBAETCA YeHmpoudom mpe-
yzonosHuka) u deaamca amoil moukoll 6 omuowenuu 2:1,
ewumas om eepuwunst (puc.123); AM:MD = 2:1 =
=AM :AD=2:3, MD:AD=1:3;
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H

Puc. 123 Puc. 124 Puc. 125

0) mpu evicombt MmpeyzonsvHUKA Nepecexaomci 6 od-
RoU mouxe (3Ta TOUKA HABLIBAETCH OPMOYEHMPOM mpe-
yeonvrukxa) (puc. 124);

B) mpu 6uccexmpucovt mpeyzonbvHiuKe Repecexaiomcs
o0dHol mouwre (9Ta TOUKA ABAAETCH LEHTPOM OKPYVIKHOCTH,
BIIMCAHHOM B JAHHKHIH TpeyroabHUK) (puc. 125);

r)mpu cepeduUrRHbIX NEPREHOUKYAAPAE K CMOPOHAM
MmpeyzonbHUKL nepecexalomca 6 oGHol movxe (3Ta TOYKA
ABJAETCHA TEHTPOM OKDPYHKHOCTH, OIMCAHHOH OKOJO JAaHHOrO
TpeyroabHUKA) (puc. 126);

n)opmoyenwmp H mpeyzoavnuxa, ezo yenmpoud M u
yenmp O onucarnol oxpyimnocmu aAexcam Ha 0dnoid npa-
aoil (0Ha HA3EIBaeTCA RPAMOU Jinepa), npuvémn

OM :MH =1:2(puc. 127).

He MoxeM yaepKaTbcsa, YTOGE He IPREBECTH 3ech GopMyIR-
POBKY He o4Yern paboudeit, HO 3aT0 OYEHE KPACHBON m e 0 p e M bi:
OCHOGAHURA bLCON MPEYZONLHUKA, cePedURbL €20 CIRO-
POR & cepedunb. OMPe3ko6, COLTURARIOULUX OpMOyeHmMp
MpeYyzonbRUKA € €20 GE€pULUHAMU, Aexam ra odnou

Puc. 126 Pue. 127 Puc. 128
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OKpycHocmu (OHA HASHIBACTCA OKPYNCHOCMBIO Finepa NN
oxpyscHocmeio deaamu movex) (puc. 128); yenmp amoid
OKpYHCHOCIMU cosnadaem ¢ cepedunHoOl ompesxa, coedu-
HAIOWEZ0 OPMOUECHmMP U YeHMmP ORUCAHHOU OKPYIHCHOC-
mu; paduyc ¢é pasen noroeure paduyca OnNUCAHNOL OK-
PYacnocmu.

Teopema 2 (meopema Menenan; HA36aAHA NO UMEHU OpeaHe-
epeveckozo yiénozo Menenas (I 8.), doxasaswezo eé drna cgpepu-
yecro20 mpeyzoavrnuxa). Hyemov A, B, u C;, — mpu mouxu,
nexcauwue coomaeemcemeaeenno Ka cmoponax BC, CA u AB
mpeyzorvnurka ABC uau na ux npodonsxcenusx (puc. 129).
Touxu A,, B, u C, moz8a u monavko mozda aexam na 0d-
HOU npAMOU, ecru:;

|AC)|  [BA,| [CB4 _

- =1.
|C.B| |4,C] |Bi4]

Teopema 3 (meopema Yeavt; Hazsana no umeny f0KA3ABULE20
eé 6 1678 z. umanvanciozo ywénozo Jxcosannu Jesa (1648—
1734)). ITycmov A, B, u C;, — mpu mouxu, nemcaujue coom-
éemcmaenno na cmopornax BC, CA u AB mpeyzoavrhuxa
ABC unu rna ux npodoasenuax (puc. 130 a, 6). faa mozo
wmobot npamuvie AA,, BB, u CC, nepecexanrucv ¢ odnoii
mouke unu Guiau éce napanieivrv, Heobxodumo u do-
cmamouno, umobvt.

\AI
B
f
c B¢
Al
B, C 4 B, C
a) 0)

Pre. 129 Puc. 130
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C
Pne. 131 Puc. 132 Puc. 133

Teopema 4. Buccexmpuca sRympennezo Yyzaa mpeyzons-
RUKQ derum NPOMUGONOACGHCHYIO CMOPORY HA Nacmu,
RPOROPYUORANLHBIE CIMOPOHAM IMO20 MPEYZORBHUKA, 30~
Kawoarwumn dannsid yzoa: BD : DC= AB: AC (puc. 131).

Teopema 6. Cpedrue aunuu mpeyzonbHuka denam €20 Ha
rembipe PAGHbIXx mpeyzorvrurae (puc. 132).

Teopema 6. Cepedunovi cmopon 6GWRYKAOZ0 Hembipéx-
Y2ONRBHUKE ABRAIOMCA GEPULLHAMU RAPAARENROZPAMMA
{pHc. 133).

Teopema 7 (0 cpednelr runiit mpaneyuu):

a) cpedHAA RUHUR MPaAneyull pasia ROAYCYMMme €é oc-
HOGQARUIL;

6) cpednARR AURUR mpaneyuu (4 Moasxo ona) denum
nononam nRGOL OMPE3OK ¢ KOHYAMU HA OCHOGARUAX
mpaneyun.

Teopema 8 (npusnax npamoyzoavH020 MpPeyzoabHILKA).

Ecau 6 mpeyzonvrurke odna ua meduan paena noroeu-
HEe CMOPORBL, Kk KOMOPOU OHa npoéedena, mo smom mpe-
Y2ORBHUK NPAMOYZOALHBLIL.

Teopema 9. B npamoyzonbvuom mpeyzonvhixe:

a) evicoma, nPodedéHHAR U3 EPUIUNY. NPAMO20 Y2aa
Ha zunomeny3y, A8AREMCR cpedHell NPOROPYUOHAALHOU
6eRUUROYU MeNcdY NPOECKUUAMU KAMEemOs Ha 2ULNOMmEeRY-
3y (puc. 134): CD?= AD -+ BD;

O)xamdwii rKamem  asaAeMca

G cpedHelli npPpONOPYUOHAABHOU eenu-

YUROU Medcdy cunomeny3ol u npoek-

yuet Imozo xamema Ha ZUROMERYIY
a D B (puc. 134):

Puc. 134 AC2=AB+-AD; BC?*=AB-BD.
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Teopema 10. Ecau R u r — paduycvi coomeemcmeenno
ONUCARNOU U BNUCEHHOU OKPYHICHOCMEY NPAMOYZORLHO-
20 mpeyzoRvRUKA, KaMembl KOMopozo paénsvt a u b, a 2zuno-

meuysa—c,mor=ﬂ—g—_—£,R+r=a;b.

Teopewma 11. Cymma xeéadpamos duazonaneld napanreno-
zpamma pasna cymme K8adpamos ezo Cmopoxn.

Teopema 12 (meopema cunycos). Bo ecaxom mpeyzonsnuxe

ABC cocmoponamu BC=a,CA=b, AB=c swnoanaemca
a _ b _ ¢ _

COOMHOUERUE T4 “SmB _ smC

ORUCAHHOE OKPYIHHOCMU.

2R, 20e R — paduyc

Teopema 13 (meopera wocunycos). Bo acaxom mpeyzonvnu-
ke ABC co cmopornamu BC =a, CA =b, AB = c ébinoana-
emcea COOMmHouterue

a?2=b2+c2-2bccos A.

Teopema 14 (00 usmepenuu Yyzr08, CEAZAHHLIX € OKPYMHO-
cmbvio):

a) YeHMPAnbRHL Y201 U3MepPAEMCA JYyzol, HA& KOMO-
pyio on onupaemcs (puc, 135);

6) enucannniii jzon UsMepREMCA NOAOBUHOU FY2u, Ha
romopyio on onupaemcs (puc. 135);

B) Y204 € 6EPUILHOU BHRYMPU KPY2a USMEPAEMCA NOAY-
cYmMMol 0y2, 3aKAIOLEHRWX Men By e20 crmoporamy u ux
npodoaxenurmu 3a éeputuny y2aa (puc, 136);

T) Y202 ¢ Gepuiunoili ene xpyza (puc. 137) uamepaemcsa
noaypasnocmsio 0yz, 3aKAIOLERRBLX MedNcOY e20 cmopo-
RaMmu (IpejnonaraeTcd, YTO KaKAasd U3 CTOPOH YIJIa IlepeceKa-
eTCA ¢ NAHHON ORPYIHHOCTRIO);

Puc. 135 Puc. 136 Puc. 137
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C

Pnc. 138 Puec. 139 Pnc. 140

n) yzon mexncdy xacamenvroi u xopdoid (puc. 138) uas-
Mepaemca nonosunold dyzu, 3aKnOLERHOU Mendy RUMU.

Teopema 15 (0 csolicmeax Kacamenbivix, CeKYULUX U XOPO 0K~
DymHocmu):

a) paduyc, npoéecIEHHLLE 6 MOUKY KACAHUR, nepnendu-
xyaapen xacameasvroii (puc. 139);

6) ecaru u3z mowuxu npoeederRw dee xKacamenvHbvie K
OKPYNCROCMMU, MO ONURBL OMPE3KOE KACAMEALHLLEX OM
amoil mouxu 90 mouex KACAHUR PASHBL U Yeump OKpyx-
HOCmMuU aexcum Ha Guccexmpuce yzaa mexncdy Humu
(puc. 140);

B) ecau u3 mouxu A nposedenvi K OKPYMHOCMU KACA-
mensnan AB u cexyuyan AC,mo AC+ AD = AB? (puc. 141);

r)ecau xopdwmw AB u CD nepecexaromca ¢ moike M
(puc. 142), mo MA - MB=MC-MD;

n) ecau u3 mouxu M nposedenv K oxpyaicHocmu dée ce-
xyugue MAB u MCD (puc, 143), mo MA-MB=MC-MD.

Teopema 16 (meopema IMTmonemen; Hassana no umeru Joxa-
3asutezo e€ dpedsHezpexeckozo Yywénozo Ilmonemea Haasdua
(11 8.)). Bo 6CAKOM 6BINYKAOM HeMbLPEXY20AbHUKE, 8NLU-

A
B D B
C A
A
c M
¢ D
B

Purec. 141 Puc. 142 Puc. 143
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Prc. 144 Puc. 145 Puc. 146

CAHHOM 6 OKPYNHOCM b, Rpousgedenue nun duazonanel
PaeRo cymme npousgedenud OAUH €20 NPOMUBONOAONHK-
HBLX CIMOPOH, M. €. UMeem mecmo pagencmao (puc. 144):

AC*BD=ARBR-CD+BC+AD.
Teopewma 17 (00 oxpyacrocmu u LemulPEXY2ORbHILKE):

) OKONO GHINYKAOZO LeMbLPEXYZONLHUKA MONHO OTLL-
camb oxpymnocmv (puc. 145) mozda u moavxo mozda,
Koz0a cymMma 6GeAUNUN €20 NPOMUSONONAOCHCHBX Y206
paena 180°:

LA+£C=/B+ 2 D=180%

6)8 SBMNYKABIE YeMmbiPEXY20RLRUK MONKO nucambd
oxpyxrnocmsv (puc. 146) mozda u moawvxo mozda, xoz2da
PasnbL CYMMol ORUR €20 NPOMUGONOROICHBLX CMOPOH:
atec=b+d;

B} U3 6CeX NAPANRALAOZPAMMOE MOABLKO OKORO RPAMO-
Y20RBHUKA MONCHO ONUCAMY OKPYICHOCTLS;

T) OKORO MPANEYUL MONHO ONUCAMb OKPYICHOCL
mozda u moavko mozda, kozda orna pacrnobedpernnas;

1) ecau O0nn wemwpéx mouex naockocmu A, B, M u K
GBLLONHRCCA 00RO U3 cRedyouux 36y x ycroeuii:

e Touk¥ M u K pacnoaoyxeHnl o 0JHY CTOPOHY OT IPAMOIl
ABunpuosrom L AMB =/ AKB;

¢ ToukK M 1 K pacnosioKeHsl 10 pa3Hble CTOPOEB OT IPAMOH
ABunpusrom L AMB+ £ AKB = 180°,

TO TOukn A, B, M n K nexxaT Ha OqHOK OKPY>KHOCTH.

(OTy DOPpMYNHPOBRY MEI B3AIH U3 3aMeUATEILHOIO yuebHMKa
H. <. Hlapriruna «Teomerpua 7—9» ., M.: Opoda, 2013.)
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Teopema 18 (0 naowadu mpeyeoavrura):

a) nrouLado Mmpey20abRIUKA PAGHA NONKOEGUNHE LPOUIEE-
denun ocHosanun na avtcomy (puc. 147):

-1 .
S = Eah,

6) nnowadv mpeyzonbHUKA PAGHA NOAGSUNHE npOUIGe-

Oenun 06YX €20 CMOPOH HA CUHYC Y2Aa Mexdy HuMu
{puc. 148):

S=%absinc;

B) naowade mpeyzonvHUKQ paéHad NOAOSUNE RLPpOU3EE-
JdenuR nepumempa mpeyzonbRUKa Ha paduyc enucannoi
8 Hezo oxpyxcrnocmu (puc. 149):

=%(a+b+c)-r;

T) naow,adb mpeyzoavHUKd CO cmopoHamu a, b, ¢ aut-
qucanemcs no gopmyae (popmyra 'epora):

S=Jp(p-a)p-b)p-c)
a—b+c,
2 »
) naowady mpeyzorshura co cmoponamu a, b, ¢ avi-
YUCAAECMCA NO PopMmYyre
abe
S — ﬁ £

z20e p=

2de¢ R — paduyc onucannozo xpyza;

e)omnouternue naowadeli deyx nodobrsix mpeyzons-
HUKOE Paeno kKeéadpamy koadpuyuenma nodobus mux
mpeyzonbRUKOS;

A A
\ //\
h
L

C a D B C a B

Pnc. 147 Puc. 148



D
Prc, 150 Puc. 151 Pue. 152

K) OMmHOULeRUe naowadeldl OJeyx mpeyz0abvHUKos,
uMeux obujee OCHOBARUE, PAGHO OMHOULEHUIO 6bLCOM
amux mpeyzoavnuros (puc. 150):

84 ac:Sa 4app=CE : DK;

3) omuouwenue naowadeld dayx MmpeyzonbHUKOE, UMEI0-
WX PAGHBLE BDLCOMDL, PAGHO OMHOULERUIO AU OCHO8A-
HUd amux mpeyzonsnuxos (puc, 151):

S s agc:Sapec=AE: BE;

H) OMHOULEHUe naowadell adeyx mpeyzonvHULK0s,
UMEIOULUX PASHBLUL Y208, PASHO OMHROULERUIO npou3dede-
HUL emopon, codepivawyux amom Yzon:

Sasc _ _AB-AC

= e (L A=/ A))
SAIBIC, AB,-A,C, ¢ )

Teopema 18 (0 naowadu vembipéxyzo0abHUKA):

2) nAoWaA0b EVNAYKAOZ0 HEMBIPEXYZONBHUKA PAEHA NO-
ROBUHE Npoussedenus ORUN ez0 Juazonanel Ra CURYC Yyz-
na mexncdy numu (puc. 152);

1
S= gmn sin ¢;

6) naouiade onucannozo wemwvipéx-
YZOABHUKA PAGHA NONOEUNE NPOUIEe-
denua ezo nepumempa na paduyc 6nu-
cannroz20 xpyza (pac. 153):

S=%(a+b+c+d)-r;
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B) naowads mpaneyuu pasna
b npoussedenuro noaycymmot ¢é oc-
HOBaHUU Ha é6vicomy (nmpousseje-
HHUIO cpefHeil JTUHUH TpaNelMu Ha BbI-
a COTY);
rynaowads napannenozpamma
paena npouseéedenuro Oaun deyx
Prc. 154 €20 CIMOPOKR HG CURYC Y2ZAQ MeNcdY
rumu (puc. 154):

S = ab sin §;

Ay naouiade pomba paena nOROEUNe npoussedenun
dnun ezo duazonaneii.

Teopema 20, Ecau mouxa M — cepeduna ompearxa AB,
O — npouszeoavnas mouka (puc. 155, a), mo cnpasedaueo
6€KMOopHOe PAGERCIMEO

> 1 y —
oM = E(OA + OB).
Teopema 21. Eciu mouxa M — yenmpouod mpeyzonovnurxa
ABC, O — npouasoasvras mouxa (puc. 155, 6), mo cnpa-
6eINIUL60 BeKMOPHOE PABEHCINEO

_— ] e = =
OM =§(OA + 0B + 00),

A 0 A

a) 0)
Puc. 165
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2.2.3apa4v Ha NOCTpoOeHUe
NPU NOMOLLKW LLUPKYNA U NUHERKN

71. [TocTpoiiTe cCepeANHY OTpPe3Ka.
72. IlocTpoiiTe OucceKTPHCY yIaa.

73. [TocTpoliTe IPAMYIO, TPOXOAANIYIO Yepe3 JAHHYIO TOUKY U
NePHNeHANKYAAPHYIO JaHHON IpaMoii.

74, IlocTpoliTe NPAMYIO, IPOXOAANIYVIO Uepes AGHHYIO TOUKY H
HapaJiIeabHYI0 JaHHOH NpAMOI.

75. ITocTpoiiTe TPEeYTrOJAbHHUK IIO;

&) CTOPOHE M NPOBEXEHHEIM K Hell MeAHAHE U BRICOTE;

6) ABYM CTOPOHAaM U MeAnaHe, IPOBEAEHHOH K OAHON M3 3THX
CTOPOH;

B) ABYM CTOpPOHAM M MeaMaHe, IIPOBeASHHOH K TpeThbeil ¢TO-
poHe;

T) ABYM MeIH&HAM H CTOPOHe (IBa caydad);

) TPéM MeaHAHAM;

€) CTOPOEe, MpMJeyKameMy K Heil yriy H 6MCCEeKTPHCE 3TOTrO
yrJaa;

3K) CTOPOHE B JBYM BRICOTaM;

3) TPEM TOUKAM, ABIAIOUINMCA CePeAHHAMH €TI0 CTOPOH.,

76. ITocTpoiiTe NpAMOYTONBHEIN TPEYTOJALHUK NIO?

8) THIIOTEHY3e H KATETY;

6) KaTeTy M BHICOTE, ONIVLOIeHHOH HA THIIOTeHY3Y

B) BEICOTE H OHCCeKTpUCe, NPOBEAEHHBIM BB BEPIINHEL IPAMO-
IO yIJa;

r) cyMMe KaTeTOB H TMIOTEHY3e;

I) KaTeTy H CyMMe€ I'MIOTeHY3EI ¢ APYTHM KaTEeTOM.

77. Ucnonkaya nopobue, nocTpoliTe TPeyroJbHUK 110X
a) ABYyM yrJaaM B OHCCeKTPpHCe TPeThero yria;
6) ZBYM yTJIaM M PagHUycy ONNCAHHOH OKPYIKHOCTH;
B) ABYM VIJI&M H CYMME BBICOT.

78. dan orpesox a. I[locTpoiiTe OTPEesKH, ANEHEl KOTOPLIX BbIpa-
JKeHBI GopMyIaMH: .

a) 3a; ﬁ)%a; B)au/ﬁ.
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79. Nanw aBa oTpeska a 1 b (a > b). [TocTpofiTe OTPESKH, AIHUHE!
KOTOPBIX BRIpaXXeHEl popMynamm:

a) 3a + 5&; a) Ja-b;
6) Ja2 + 4b2; e)Jat—a-b;
B) JaZ + 2b2; x) b2

a ¥

r) JaZ - b?; 3) a?

b -

80. IIocTpoiiTe IPAMOYTrONBHHEK C J&@HHOHM AUArOHANbIO, PABHO-
BeJIMKHI JaHHOMY KBaJpAaTy.

81. IlocTpoiiTe TPANELHIO ITO!
a) 4eTHIPEM CTOPOHAM;
6) ABYM OCHOBAHHNAM U JIBYM JHATOHAISAM.

82. ITocTpoiiTe LHEHTP OKPYIKHOCTH, OMMCAHHONH OKOJIO JAHHOTO
TPeyroJbHHKA.

83. INocTpoiiTe HEeHTP OKPYKXHOCTH, BIHMCAHHON B AAHHEIA Tpe-
YTOMLHHK.

84. ITocTpoiiTe HEeHTpPsl BHEBIUCAHHLIX OKPYYKHOCTEH MJIA AaH-
HOI'O TPEYTOJNBLHUKA.

85. K aaHHoit OKPYXHOCTH NPOBEINTE KacaTedbHYIO, IPOXOXa-
mYI0 Yepe3 AaHHYIO TOUKY (BCe cuiydan).

86. K agaHHHM JBYM OKPYIXHOCTAM NpoBeguTe Bee 001Me Kaca-
TeJIbHBIE.

87. B ganHBIH YroJl BOMINUTE OKPYKHOCTD JAHHOTO Pagnyca.

88. B faHHM yroa BIHIIATE OKPY/KHOCTD, NPOXOAANIVIO Yepea
IDaHHYIO TOUKY, JeXAMYIO BHYTDH yIaa.

89. Yepes maHHYIO TOUKY, JIeXKAIlyl0 BHYTPU AAHHOTO VYTJA4,
OPOBeAUTE OTPE3OK ¢ KOHIAMH Ha CTOPOHAX 3TOro YIJja M cepe-
AWHOH B A8HHOH ToUKe,

90. Yepea AaHHYIO TOUKY IPOBEIHTE NPAMYIO, ASHAIIYIO Ha JBe
PaBHBIE QHIYDLI:

a) AAHHHI KpYT;

6) AaHHEIN DapaJlJIeIOTPaMM.
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91. [TocTpoiiTe o6paz ToUKH A npH:
a) HeHTPANBHON CUMMETPUH OTHOCHTEIBHO ZAHHOH TOUKN B;
6) oceBoil cUMMeTPHH OTHOCHTEJBHO JaHHOH mpAMOI b;
B) IOBOPOTE Ha Yyroj 45° BOKPYT ZaHHOHI TOuKH O}

r) mapanirelbHOM IMepeHoce Ha BEeKTOP ﬁ , 3aTAHHBIM TOUKA-
mu M u P;

I) roMOTEeTHH ¢ JaHHBIM OeHTpoM O H KoathduuueRTOM 3;

€) TOMOTeTHH ¢ JaHHBIM IleHTpoM O 1 kKoasdduuuerTom —0,5.

92. IMocTpoliTe o6pas npaMoit a npu:
2) NEHTPANbHOM CHMMeTPHUH OTHOCUTEIbHO JaHHOH TOUKHN B
6) oceBoil cMMMETPHMH OTHOCHUTENLHO AaHHOM npamoit b;
B) N0BOPOTe HA yroJ 60° Boxkpyr gauHoii roukn O;

—
r) napanaejarHOM NepeHoce Ha BekTop M P, sagaHHEIN ToUKa-
MuMu P;

2
J) FOMOTEeTHH ¢ AAHHBLIM NenTpoM O U Koo dHIIHEeHTOM 7

93. [IocTpoiitTe 06pas AaHHON OKPYXHOCTH DK
4) DeHTPANBHOH CHMMETPHH OTHOCHTEJIEHO JAHHOI ToukK B;
6) oceBOIl CHMMETPHH OTHOCHTEJIBHO JAHHOH NIPAMOI b3
B) HOBOpOTe Ha yroa 30° Bokpyr AaHHOI Toukn O;

—
r) napanaeJbHOM NepeHoce Ha BeKTop M P, aafjaHHbIN TOUKa-
mun M uP;

I) TOMOTETHH ¢ JAaHHEIM neHTpoM O 1 KoaddunueHTOM g .

3A0AHA 94, [Tans! ABe OpAMEIE p ¥ § U He NpHHAANEKAIIAA MM
roura A. [focTpouTs NpaBniabHAIA TPeYTONBHUK C BEPINHHOH A,
4yTOOR ABe OCTABIUMECH €70 BepIIMHB IPHHAJANEKAIN 10 OAHOH
LaHHBIM IPAMBIM.

Pewenne.

1. Ananus. Ilycre A ABC — ucKoMeIil (pMc. 158), 7. e, A ABC —
npasunsHRiiu Bep, Ceq.

Tpeyroapuuk ABC GyzeT mocTpoeH, €CJIM NOCTPOSHEL €10 Bep-
munnl B € p, C € ¢ (TpeTha BepIIMHA TPEYrOALHUKA HAXOANTCSI
B JaHHOI Touke A), Ho Tak kax tpeyroasHNK ABC paBHOCTO-
pouHNH, T0 AB = ACu £ CAB = 60°. 3o ozHavaer, uTO IpH NO-

BopoTte RE0° Bokpyr Touku A Ha yrou 60° rouka C oroBpaxaercs

Ha Touky B (R§%° (C) = B), a npn nosopore R;%0° oxpyr Touxu A
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Ha yron —60° Touxa B oro6pasaercs Ha Toury C (R39%°(B) = C).

IToaToMy AanA mocTpoeHHA TpeyroasHnkKa ABC mocraTodHo no-
CTPOHNTH OAHY U3 Bepiund: B uan C.

Hraxk, TpeyronsHuk ABC GyaeT mocTpoeH, eCIN IIOCTPOUM,
HanpumMep, ToUKy B.

Tak Kak BepIIMHa B TpeyrolbHUKAa A0AKHA IIPHHAAJNIEKATH

npamoii p, a Bepuinaa C — npamoit ¢ u B = R (C), To Toura B

HBAAETCA TOUKOI Nepeceyerns npamMsix p u ¢' = RS (¢). IToaro-
My ANSA MOCTPOEHMA TOYKHM B JOCTATOYHO NOCTPOHTH NPAMYIO
q¢' — obpaa npamoii ¢ mpu nmosopote REC’
CxeMaTHYECKH pacCyKIeHHA aHAAH3a MOYKHO M300pasuTh
TAK:
AABC«BunCe«BumuCe«B=pnq «q = R5°(g).
Bep,
RE°(C), Cegq,
C= Riﬁon (B) RE(C)=B,r=B=pnq.

R (q)=¢

Puc. 156

2. IHoempoenue. Ctpoum: 1}g' = R8%°(g); 2B =p n ¢'; 3)C =
= R7%0°(B); 4) A ABC — MCKOMBIH.

3. Qoxazameavcemao. B =p nq = B € ¢', B € p. JoxkaxeM, 4T0
roura C = R360° (B) npuuafmexuT npsimoki q.
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IMosopor R oTobpaxaer npamyio ¢ Ha npamylo ¢' = R%%°(¢)
B3aMMHO OQHO3HAYHO (OnekTUBHO). CllefoBATEXLHO, HA NpAMOH
q Haineérca eguncTEeHHAA (1) TOuka, KoTopasa orofpakaeTcs Ha
Touky B € ¢’ npu nosopore R§°. Droil Toukoit ABasgeTca Tou-

Ka C=R;%0°(B). Atrakkak Be ¢, T0C € ¢ = R8"°(¢').

4. Heenedosanue, AHATN3NPYA KaXABIHA 1Iar NocTpoeHUA, 3aMe-
YyaeM, YTO BHHMAHNSA 3JacAy:KHBAET BONPOC O CYIIECTBOBAHHH
Touxku B nepecedenns npaMux pug:B=png'.

C ogHOt CTOPOHKL, YTIOJ MEXKAY NPAMOIL 1 €€ 06pasoM NpH 1o~

o,
BOPOTE PaBeH yIJy IHOBOPOTA, T. €. (¢; ¢') = 60°. C apyroit cTopo-
Hbl, TOYKa B IlepeceyeHHAa OpAMEIX P H ¢' CYILECTBYET, eClH

T
q' §f pu ¢’ = p. 310 BoamoxkHO, Korga (p; q) » 60°.
KpoMe Toro, MOXHO ITOCTPOHTH NIPAMYIO ¢ — 06pas npaMoi

q npu nosopote R3%0° (puc. 156), koTopas nepecexaeT NpAMYIO
P B HEKOTOpoi#l Touke B, = p n ¢, . Torga Toukun 4, B, n €| =

= Rﬁ““ (B,) ABAAIOTCA BePIIMHAMH APYTOr0 TPEYTrOJIbHUKA-pelile-

HHA.
i
Taknum obpasoM, ecan (p; g) = 60°, ro sanava UMeeT ABA pe-

IIEeHNA.
———

Ecan xe (p; q) = 60°, To:

a) 3aj]laua MMeeT OOHO pelreHHe, Korja PACCTOAHHUS OT TOUKH
A 20 NPAMBIX P M ¢ PASJINYHEL}

6) sanaya MMeeT ONHO pellleHHe, KOTJA TOUYKA A JeXHT Ha
HUCCEKTPHCE OCTPOrO YIVIa MeXxay NIPAMBIMH P H ¢, H IBA pelle-
HHA, KOTZA TOYKA A JeXKHT Ha OMCCEKTDHUCE TyNnoro yria MeXxay
pugqg.

95. ITocTpoiiTe oTpesoK, pABHBIN U MAPAJISAbLHEIN JaAHHOMY OT-
pesky AB, 4To0LI ero KOHOE! TPAHAAJIEHKANAN JaHHBIM IPAMOH 1
OKPY:KHOCTH.

96. Hauu ocTpulilt yron u Touka M BHyTpH ero. IlocrpoiiTe Ha
OOHOI CTOPOHE YIJIa TAKYH TOYKY A, UTO PaccTOAHHE OT TOUKU
A 10 ApyTOi CTOPOHBI YIJIa PABHO pacCTOAHMIO AM.
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97. ITocTpoiiTe KBAAPAT, UTOOR! TP €ro BEPIOHEHRI 10 OAHOH
OPHAHAAMEKANH TPEM JAHHBIM IIPAMBIM,

98. JaHLI Ape OpAMBIE B OKPYXXHOCTE. IlocTpoliTe OKPYKHOCTE,
KacalIyIocad JaHHBIX NIPAMEIX ¥ OKPYKHOCTH.

99. ITocTpoiiTe OKPYHKHOCTE, KACAIOHIYIOCH JAHHON OKPYKHOC-
TH B AaHHOit TOMKe A M ZaHHOI DpAMON (OKPY#HOCTh U TpAMAaA
He ITepeceKaioTcH).

100. ITocTpoiiTe TPeyroJbHHK, eCJH AAHBI €ro CTOPOHA, IpHJe-
JKAILHHA K He# yroJ 1 cyMMa ABYX APYTHX CTOPOH.

101. B aaHHEBIl TPEeYrOJbHUK BIMIIATE KBaApaT Tak, 4yToObl ABe
€70 BepUTUHH Jeskal Ha OJHOH cToOpoHe, A ARe ADYTHe — IO OA-
HOH Ha KaXXA0H 13 OCTANLHEIX CTOPOH.

102. B faHHYI0 OKPYKHOCTL BIIUIINTE TPEYTOAbHUK, TOA06HEIA
JAHHOMY.

103. B 0AHO# HOAYyOAOCKOCTH OTHOCHTENBLHO NpAMOH ¢ nexart
TouKN A M B Ha pasHBIX paccroaHuax ot ¢. IloctpoiiTe Ha npa-
MOH ¢ TAKY TOUKRY M, uT0oObBI:

a) anvHa nomanoit AMB (AM + M B) Onlna HauMeHbILeld;

6) Touxka M nexxana Mexay npoeknuaMu A, u B, Touek Au B
HA IPAMYIO ¢ B yroa AMA | Oein pasen yrny BMB,;

B) ToOuka M nexana Mexay npoeknusMu A, 1 B, rouek Au B
Ha OpAMYI0 ¢ 1 yron AMA, 611 BaBoe Gonbite yrna BMB, .
104. BEyTPH AaHHOTO OCTPOrO yria AaHa NPOU3BOJIbLHAA TOYUKA

M. IlocTpoiiTe HA CTOPOHAX JTOr0 yria TaKue TOYkM A u B, uro-
651 NepuMeTp TpeyroJdsHUKa M A B GblJI HANMEHBIITHM,

105. Ha uucnopoit npAMoit OTMEUEHLL TOYKH A B B, KoopauHa-

Tl KOTOPBIX COOTBETCTBEHHO DABHEI 1 1 J2 . TToctpottTe Ha aToit
OPAMOIL TOUKY ¢ KOOpANHAaTOM 0.

2.3. Tematuyeckan noabopka 3anay
Ha BblYMCAEHUE U 00KA3ATENLCTBO

TpeyronasHuk

3AJJAHA 106. [IBe CTOPOHLI TPEYrONBHHKA DABHBI COOTBETCTBEH-
Ho 6 u 8. MeauaHLl, NTPOBEAEHHEIE K 3THM CTOPOHAM, mepece-
KAalOTCs MO NpaMbIM yrioM. HafiTi TPeTb10 CTOPOHY TPEeYyroJb-
HUKA.
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Pewexwe. Ilycts AC = 6, BC = 8§ n mequaHnl AE u BD nepecexa-
IOTCA oJ NPAMBIM YIJIOM B TouKe M (puc. 157). Haitgém amuny
CTOPOHH AB.

Tax xax M — Touxa mepeceyeHusa MeauaH AE m BD Tpe-
yronbauka ABC, o BM : MD =AM : ME = 2 : 1. IloaTomy, ec-
mME=a, MD=5b, 10 AM = 2a, BM = 2b.

ITo teopeme Iludaropa B NpAMOYroJbLHEIX TPEYTOJbHEKaX
AMD n BME umeem: AM? + DM?=AD? EM?+ BM?= BE?,

VYuureisasa, uro AD = %AC =3,BE = %BC = 4, noayuaeM

{4:12 +52=9,
a?+ 4b? = 186.

Cnoxus 3TH paBeHCTBa, HaxoguMm a2 + b2 = 5 = DE2, orkyaa
DE = /5. Tax kax DE — cpefHAA NHHHSA TpeyroabHUKa ABC,

ro AB=2DE=2./5.
Otset: 2./5.

107. PaccToAHNA OT TOUKH M, Jexxanielt BHYTpH TpPeyrOMbHUKA
ABC, no ero cropon AC u BC coorseTcTBeHHO PABHBI 2 €M H
4 cm. Hasigure paccrosHHe oT TouKM M 1o npamoil AB, ecan
AB=10cM, BC =17 cm, AC = 21 cM.

3ALAYA 108. B pasrobegpeHHoM TpeyronbHuKe ABC (AB = B(C)
Ha cTtopoHe BC Baara Touxa M Tak, uro BM : MC=1:4. B Ka-
KOM OTHOIDCHAH npamMada AM jnennt meanany BE TpeyrojlsHHKa
ABC, cuuTasa oT Bepinuxnl B?

Pewexwe. Ilposeném EF || AM (puc. 1568), F € MC. Toraa EF —
cpenHsAA MTHHUAA TPeyroapHHKa AMC = F — cepeauna MC. Ilo-
atoMmy BM :MC =1:4, MF: MC = 1:2, orxyaa BM : MF =

B B

M

D

A E c

Puc. 157 Pnec. 158
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=1 : 2, agauur, BM : BF = 1: 8. Ilo Teopeme ®aneca BK : BE =
=BM :BF=1:3, caegopateapno, BK : KE=1:2,

OteeT: 1: 2.

109. HajiauTe TPeTHI0 CTOPOHY OCTPOYTOJBHOIO TPEYTONLHUKA,
€CAH JABE €r0 CTOPOHBI PABHBI d U b M U3BECTHO, UTO MeAHAHEI
9THX CTOPOH IIEPECEKAIOTCS O NPAMBIM YIIIOM.

110. B ocrpoyroasHoM tpeyroiasHuke ABC cropoHa AB = 8,
BC = 6. Bricotn AL 1 CK nepeceraloTcsa B Touke P. Yepes Tou-
KU A 1 P IpoBeeHKLI NpAMEle, DepNeHANKYIApHKle npamoit K1
H nepecekamlne npaMylo BC ccoTBeTCTBeHHO B Toukax H u T.
Haiizure anuny orpesxka TH.

111. B tpeyronsEnke ABC npoeegersl OuccekTpuckt BAM n AE,
nepecekaomuecs B Touke O, Ilpn atom AB = BM, BO=2-0OM
W mepUMeTp TpeyroJbHuKa A BM pased 14. Haliaure AB.

112. HaiiguTe OTHOLIEHHE CYMMBI KBAJAPATOB AJHWH CTOPOH Tpe-
YrOJABHHKA K CYMMe KBAJAPATOB IJHH €r0 MeJnaH,

FpaMoyronbHbIA TPEYrONbHNK

113. Meauasel, NpoBeIéHHEIE U3 BePINHH OCTPRIX VIJOB IPAMO-
YrOJALHOrO TpeyTroabHAKA, paBHE 2 u 3. HaifiguTe naomansk aTo-
T'O TPeYrolbHHUKA.

114. B npaMoyroisHoM TpeyroisHuke ABC ¢ runoreHyaoi AB
npoeeaensl MegnaHa CM u Bricota CH. Ilnomiane TpeyrolbHHKA
ABC pasua 10 cM?, a Tpeyroasaurka CHM — 8 em2. Halinure
JUTHHY THIIOTEHY 3B,

115. KaTeTnl npaMoyroamrHoro TpeyroJbHHKA paBHEI 9 m 12,
Haiigute paccTosHMe MeXIY TOUKROI mepecedeHHA GHCCEeKTPHC
M TOYKOI IepecevyeHUa MeUAH 3TOr0 TPEYTOJLENKA,

116. B npaAMOYronpHOM TPEyTrOJbHUKE THIOTEHY3a PaBHA €, a
ocTpreiii yros paBeH B. HadignTe anuHy OAcceKTpHChHl NPIMOro
yria TPeyronsHUKA,

Teopema MeHenas

117. B Tpeyroabuuke ABC orpeaxkn AD u BM, npoeeaéHHEIE
M3 BepIH A U B cOOTBeTCTBeHHO K cTopoHam BC u AC, nepece-
Kasick B Touke P, JenaTea B oTHomeHuu AP:PD = 8:2 n
BP: PM =4:5, B rakoM oTHOWEeHNH TOUKH D u M gendr cro-
POHBI TpeYTOJLHUKA, cUnTad oT C?
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118. B tpeyronpauke ABC Touka D genur cropory BC B oTHO-
menuu BD : DC = 3 : 4. Touka M pennt cropory AC B OTHOIDE-
HUH AM : MC =2 : 5. Orpeaxu AD u BM nepecexaioTcs B TOUKE
K. Haitpnre nmioinaas Tpeyronsauxa AKM, ecnn naomane Tpe-
yronsHuKa BK D paBHa 45.

119. B tpeyronsauke ABC touxa K aenaur cropory AB B oTHO-
weHun AK ;: KB =1: 2, a Touka P genur cropony BC B oTHolIIe-
HHKM CP: PB = 2: 1. lIpaMele AP n CK nepecekaloTcsa B TOUKe
M. Haliante mnomans TpeyronbHuKa ABC, ecan mxomais Tpe-
yronsE¥uka BMC pagHa 4.

120. [Ipamana KP geant cropoHy AB rpeyronenuka ABC B oT-
Houieunu AK :KB = 2:1, a cropory BC -~ B OTHOIIEHHH
BP:PC =8:1. Meanana BB, nepecexaer npaMyw KP B Touke

M. IIpu sToM mnomiaab YeTeIpExyroabHunka B, MPC pasHa 17.
HaitquTe mioniage TpeyroabEuka ABC.
121. B TpeyroapHuke ABC Ha ocHOBaHNH AC B3ATH TOYKK P U

T, Tak uro AP < AT. [Ipamsie BP u BT genar megnany AM Ha
Tpu papHsle yacTn, Haltaure AC, ecan PT = 3.

122. B TpeyrontsHuke ABC nnomaan 18 mpoBeaeHBI OTPe3KH
BM n AK, npuuéMm Touk M 1 K AenaT COOTBETCTEEHHO CTOPO-
Hel AC n BC B otHOmIeHMN AM : MC=3:4u BK: KC=2:7.
Haiianrte naomane yeTeipéxyroasHuka CMPK, rage P — To4dka
nepecedeHusa oTpeskoB BM n AK.

123. Ha cTopoHax TpeyroabHuKa ABC mraarel rouku M, K u P
takue, 4T0 AM : MB=BK : KC=CP: PA=2:1.Orpesku CM
u BP nepecekatorca B Touke A;, AKX u CM — B Touxe B, AK

H BP — B Touke C;. Halinure naomans tpeyronsuuka ABC, ec-
Iy IJIOIAAE TpeyronsHuka A;B,C, pasHa 1.

TpeyronoHukK i OKPYXHOCTS

124. B TpeyronsEnKe A BC H3BecTHH cTOpoHEI: BC =a, CA =),
AB = ¢, HailguuTe 0OTpesKH CTOPOH, HA KOTOPbIE OHU AeIATCA TOY-
KAMH KACAHHUA C BIINCAHHON OKPYAKHOCTBK.

128. JoraXuTe, UYTO B TPEYroJAbHUKE CO CTOPOHAMH 4, b U ¢ BBI-

coTa h, K cTOpPOHE @ BIYMCIAeTeA N0 dopmyne b, = % , roie B —

paguyc ONHCcaHHOK OKPYMHHOCTH.
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126. B oxpyxHOCTb paanyca 32,5 cM BOHcaH TpeyTroJbLHUK, ABeE
CTOPOHBI KOTOPOro paBHBI 25 ¢M u 39 cm. Halifute TpeThio cTo-
POHY TPEYTOALHUKA.

127. B rpeyroasunke ABC mwiomazn S BIHMCAHA OKPYHHOCTH
paguyca r, Kotopad xKacaetrcs cTopoH AC n BC cOOTBeTCTBEHHO B
Toukax Du E rakux, yro AD: DC=2:3u BE : EC=5: 6. Haii-
AATE ANHHY CTOPOHLL AC,

128. Ha ocuorannu AC papHoBGeapenHoro tpeyroassuka ABC
KaK Ha AUAMETpe MOCTPOeHA OKPYKHOCTh, KOTODAA IepeceKaeT
cTopoHY AB B Touke D, a BC — B Touke E. OnpenenuTe cTOPOHY
AB, ecntu AD = 30 cM, a xopga DE pasHa 14 ¢cM.

129. IlycTe OCHOBAHME pPaBHODEAPEHHOIO TPeYTrOJbHHKA PABHO
a, boKoBaA cTOPOHA paBHa b, BLICOTA, ONYINEHHAA HA OCHOBAHHUE,
paBHA . BmpasnTe paZuyc OMHECAHHON OKOJIO 9TOr0 TPEeyroJb-
HUKA OKPYKHOCTH depes Jobbie JBe U3 TPEX BeJIM4IHH: ¢, b 1 A.

130. B npAMOYIroNBbHEIA TPEYTrONBHUK, IEepUMETP KOTOPOro pa-
BeH 13, BmucaHa oxkpyHOCTE pagnyca 1. Haitaure cTopoHs! aTo-
T'O TPEYroJBEHHKA,

131. Ha ocHoBannu AC pasHOGeZpeHHOro TpeyroasHuxa ABC
pacnonoxena touka D, npu 3toM AD = a, DC = b. OkpysHOCcTH,
BIIMCAHHEBIE B TpeyroJdbHUKKN ABD un BCD, rkacarorca npsmoii
BD B Tourax E n H, a npamoii AC — cOOTBeTCTBEHHO B TOYKAX
K n M. Hatigure anuay orpesxka EH.,

132. Oxono paBROGenpPeHHOr0 TpeyroasEuUKa ABC (AB = BC)
c ocHoBaHMeM AC = 6 u GoxoBOI cTOpoHOI1 AB = b onncaHa OK-
py:xHOCTh. HalifuTe paguyc OKpysXHOCTH U PACCTOAHUA OT Bep-
wWHH A 1 B 10 kacaTeapHO, IpoReZEéHHOM Yyepes TOUKY C.

SALAHA 133, B paBHOOeipeHHHN TpPeyroib-
B Huk ABC (AB = BC) BnucaHa OKPY>KHOCTE,
KoTOpas Kacaerca ctopoH AC u BC cooTBer-
CTBeHHO B Toukax D u E; npoBefieHEl OTpe3-
ku DF n EK, napaaneibHble cTopoHe AB
(F e BC, K € AC). HaliTh gauHy CTOPOHEI
BC,ecoim EF=q,KD=05.

Pewenwe, Hyets CD = x. Torga CK = CD —
A DK c —KD=x-~b, CE=CD=x (xaK oTpesKn
KacaresnbHbix), CF = CE + EF = x + a

Puce. 159 (puc. 159).
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W3 nopobusa tpeyrosbEukoBs CKE u CDF cnenyer CK : CD =
=CE:CF nmu (x — b):x = x:(x + a), OTKyAa HAXOOUM:
x——- Torga CF = = ab_ 4 g 2

a - a-b a-—
TOYKA D -— cepeaHH], AC To DF — cpefHAA THHHUA Tpeyronbﬂn-

kKa ABC. 3uauur, F — cepeauna BC n BC = 2CF =

—b

2a?
....b'

OreerT:

134. B paBHODeApeHHBIN TpeyroJbHUK ABC BOoHcaHA OKPYMX-
HOCTb, Kacaliasaca DOKOBEIX CTOPOH TPeyroJBHUKA B TOUKAX K
n E. Haiigure nepumeTp TpeyroabHuKa ABC, ecan xopaa KE
paBHa 12 cM, a OTPE30K KaCaTe/JbHOM, 3aKNIOUEHHBIA Mex Ay Go-
KOBEIMM CTOPOHAMH U HapanenbHb1ll OCHOBAHMUIO, paBeH 10 eM.

135. B paBHobeapennaniil rpeyronssHK ABC (AB = BC) nucaHa
OKDPYXHOCTE H K OKPYJKHOCTH IpOBefieHa KacaTeJIbHasI, NapaJi-
JeabHaA cropone AC u nepecerkarinas croporn AB u BC coot-
BETCTBEHHO B ToukKax D n E. Hailigute anuny orpeska DE u pa-
AUYC OKPYMMHOCTH, ONHUCAHHOH OKOJO YeThIPEXyroJIbHUKa
ADEC, eec;in AD =15 cm, BD =30 ¢eM.

136. Jokaxkure, YTO B HEIIPAMOYTOJBLHOM TpeyroidbHHKe ABC
paccTosHHME OT OPTOUEHTPA JO BepIMHEI B BaBOe Goablue pac-
CTOAHUASA OT OEHTPA ONIHUCAHHON OKPYYXHOCTH AC CTOPOHEL AC,

137. AD u CE — BBICOTH OCTPOYTOABHOTO Tpeyroasauka ABC,
nepHMeTp KoToporo paseH 15 cM. IlepuMeTp TpeyroJbHHKa
BDE papeH 9 cM, a pauyc OKPYXXHOCTH, ONHCAHHOH OKOJIO He-
ro, pasex 1,8 em. Hafinure gauny AC.

138. A3 Bepunun B TpeyroasEuKa ABC npoBegeHE OHCCEeKT-
PHCHI BHYTPeHHErO H BHELIIHErO YIVIOB TPEYTOIbHUKA, [IepeceKaro-
mpe cropoRy AC M eé nmpogoykeHue B Toukax D nm E coorser-
cTtBerHo, Halinure paguyc okpy:HOCTH, OITHCAHHOI OKOJIO Tpe-
yrosibEUMKa BDE, ecan naBecTtro, uTo AC=au AB:BC=2:3.

139. BokoBasg cTOpOHA H OCHOBAHME pPAaBHOOEAPEHHOTO Tpe-
VrOJIBHMKA paBHLI COOTBeTCTBEEHO 50 cM 11 60 cm. Haiinure pac-
CTOSAHHE MeXIYy TOUKON HepecedyeHHdA BHICOT TPeyroJlbHHKa H
HEeHTPOM BIIMCAHHOH B HETO OKPYKHOCTH,
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140. BD u AE — BBICOTHI paBHOGEAPEHHOTO TPeyroJbHnKa ABC
(AB = BC(C). Pagnychl OKPY:XHOCTEH, BINCAHHBIX B TPRYrOAbHHU-
K ABD u AEC, paBHH coOTBeTCTBeHHO D cM 1 6 cMv. Haifigure
pagHyC OKPY’XHOCTH, BONCAHHOH B TpeyroJdsHRE A BC.

141. KaTeTsl OpAMOYTOJNBHOTO TPEYrOJbHUKA paBHE 20¢M M
50 cm. HaifiguTte paauyc OKpy:RHOCTH, KOTOPad KacaeTcd MeHb-
IIEro KaTeTa 1 MPOXOAMT Yepe3 cepedHHH ABYX APYTHX CTOPOH.

142. OxpyKHOCTb paguyca R MpOXOAHT depes BepIIHHY A paB-
HOOeapeHHOrO TpeyroabHuKa ABC, Kacaerc® ocHoBaEuA BC B
roaxke B u nepecexaeT AC B Touke K. Haligure anruny 60KoBoOi
cTopoHsl, eciu KC = 34K,

143. Ctopona TpeyroabHUKA pasHa 48 ¢M, a BbIcOTa, IpPOBEAEH-
Hafg K aTO# cTopoHe, paBHa 8,0 cm. HallauTe paccrogHue OT
OEHTPa OKPYYKHOCTH, BIINCAHEOH B TPEYIOJbHUK, X0 BEPIIUHEL,
OPOTHBOJIeKAINel JaHHOH CTOpOHE, €CJIM PaANyC BOUCAHHON OK-
PYSXHOCTH paBeH 4 cM.

144. B npaMoyroabHOM TpeyroabEuke A BC n3 sepuunas C npa-
MO0 yraa npopefeHa BricoTa CK. Panuycsl OKpyKHOCTEH, BIIH-
CaHHBIX B TpeyronbHHKN ACK H BCK, paBHBI COOTBETCTBEHHO Iy

u ry. Haligure paguyc oKpysKHOCTH, BIIHCAHHOM B TPEYTONBHUK
ABC.

145. B npaMoyronsroM TpeyroiasEnke A BC us Bepuinne C npsa-
Moro yrya npoBegeHa Beicota CK. Paauychl OKpy;KHOCTEH, BIIX-
CaHHBIX B TpeyronsHuku ABC, ACK u BCK, paBHEI COOTBeT-
CTBEHHO I, I'; M ry. Hafigure snuny Brcote CK.

146. B TpeyronsHuke ABC ctopona AB = 2, BC = 3, CA = 4.
OKpPYIHHOCTE IPOXOAUT Yepesd BepITHHK A n C, cepejHHy CTOPO-
HE AB 1 nepeceraet ctropony BC. HaiianTe paanyc 3Toil OKpyIK-
HOCTH.

147. B TpeyroJpHHUK CcO cTOpoHaMu 3; 5 u 6 BnHcaHa OKPYIK-
HocTh. HaliguTe OTHOUWIEHNE LOINASH AGHHOT'O TPEeYTOJLHIKA K
ONOMIAAN TPEYTOJEHHKA ¢ BePIIHHAMHE B TOUKAX KaCcaAHHUA,

148. B TpeyrogsHUK ¢ yryiamu 42° 1 84° BnHcaHa OKPYKHOCTD.
Haiigure yriabl TpeyrolbHHKa ¢ BEPIDMHAMHA B TOYKAX KAacaHU.

149. B TpeyroJIbHEK BIIUCARHA OKPYKHOCTH. HaliguTe yrae! aTo-
0 TPEeYroJLHMKA, €CJAM YILIbl TPEYTOJBHHUKA C BepIIMHAMU B
ToYKax KacaHus 68° u 50°.
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150. B ocTpoyroabHoM TpeyroabHuke ABC (AB > BC) nposeje-
HbI BoicoTHl AT u CM; BN — gpamMeTp OKPYKHOCTH, OMMACAHHOMN
OKoJ10 TpeyronbHuka A BC. HaBecTHO, YTO BeJINYIHA OCTPOro yI-
Jna mexxay BeicotaMu AT u CM paBHa 45°, AC = 4. Hathaure nno-
maab JeThipéxyroasunka NMBT.

151. B Ttpeyronsuuxe ABC yron BAC pasen 75°, AB = Jﬁ,

AC= Jé . Ha cropone BC BribpaHa Touyka M rak, uro yron BAM
pasen 30°. IIlpamaa AM nepecexaeT OKPY>KHOCTb, OIIMCAHHYIO
OKOJIO TpeyroibHHKA, B TOuKe N. Haltaure aanuay AN.

152. IlpogonykeHne MeAUaHR TpeyroibHUKa ABC, mpoBeAéH-
HOH M3 BepPIIMHBEI A, MepecekaeT ONUCAHHYIO OKOJIO 3TOTO Tpe-
VroJAbHHKA OKPY/KHOCTE B ToukKe D. Haligure gaIMHY OTpeska
BC, ecnn gnuna Kaskaoi ua xopx AC u DC pasua 1.

153. Yepes Touky D ocHoBaHus A B paBHOGeApeHHOTO TPEyTOJb-
HuKa ABC npoBefsiena npsaMasa CD, nepecerarminas ONACAHHYIO
OKOJIO 3TOTO TPEYTOJBHHKA OKDYKHOCTH B Touxe E. Haliaure
Anuny orpeska AC, ecau CE = 6 u DE = DC,

154. B rpeyroasanke ABC cropona AB = 6, BC = 16. IlenTp OK-
PY’XHOCTH, IPOBedEHHOI Yepea BepIINHY B U cepelMHEI CTOPOH
ABu AC, nexuT Ha 6uccexrpuce yraa C, Haligute AC.

1558. B ocTpoyroarHoM TpeyronsHuke A BC npoBefeHbl BEICOTHI
AA,, BB, nCC,. HaiiauTe BeIUYNHY TYIIOTO YTIJa, 06pa3oBaHHO-
ro npu nepeceyenun BB, c OuccexkTpucoii A,P TpeyroJibHEKa
A,B,C,, ecnu Bennunna yraa ACB pasna 23°.

156. B ocTpoyroabHOM Tpeyroabinke ABC npoBefeHB! BEICOTE
AA,, BB, u CC,, nepeceraromueca B Touxe K. Haltaure mo-
IIaae Kpyra, BOMCARHHOIO B TPeYTOJALHHK A, B | C,, eclin paceTod-
Hue or Toukn K a0 npsimoii A, C, paBHo 5.

nowane TpeyronbHka
157. Haiiaute nnomaas tpeyroiabanka ABC, ecan AB = 13 cm,
AC=15cm 1 amuHa Megmnauaesl AM paBHa 7 cm.

158. B tpeyronanHure ABC oTtHomenus cropod AB: BC :CA =
=5:7:9; BP u CM — Guccextpucel, K — cepeguna BC. Haii-
AHTEe OTHOLLIEHWE NAoIanes tpeyroibHnKkos ABC u PMK.
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159. IInomass npAMOYTOJALROIO TpeyroJdbHUKA paBHa 60 am2,
a nepuMeTp paeeH 40 am. Hajiaute xaTeTn TpeyroJbHHKA.

160. Touxku K u M pacnoJIosKeHBI COOTBETCTBERHO Ha CTOPORE
BC u BricoTe BH ocTpoyrolbHOro tpeyroiabauxa ABC Tax, 4ro
TpeyroasRuK AKM sBinsierca paBHocTOpOHHHM. Haiinure nno-
waae TpeyrodbHMKa AKM, ecnu mnaBecTHO, uto AH = 3,

HC=1—21,CK:KB=1:10.

161. B tpeyroasHuke ABC oTromeHna cTopod AB: BC:CA =
=2:83:4; AK u BP — GuccekTpucnl; M — cepeauna AB. Haii-
JHTe OTHOIIeHHe nuomageit TpeyronbHIKOR ABC n KMP,

162. HaiiguTe yriapl TpeyroJlbsHHKA, €CJH HM3BEeCTHO, 4YTO [JIO-
Wagsb S 3Toro TpeyroJbHNKA BEIpaskaeTcs JYepes JJIMHEL @ U b ero

cTopoH dopmy ot S = i(a2 + b2),

163. BryTpu npaMoyroasHoro rpeyroabHuka ABC (yron B —
npamMoit) B3aTa Touka D Tak, UyTO mAomaAN TPEYrONSHIKOB ABD
u BDC cooTBeTCcTBeHHO B 3 U 4 pasa MeHBIIE OINI0MIaRH TPEYrOIb-
HHKa ABC. Haligure gauuy orpeska BD, ecnu AD =a, DC =c.

164. B tpeyronsuuke ABC Ha cTopoHax AB n BC B3ATH €00T-
BeTcTBeHHO TOUKN K u P tak, uro AK: KB =1:2,CP:PB =
=2:1. IIpameie AP n CK nepecerarorca B Touke E. Haliante
WIoIafhk TPeyroasHUKA ABC, ecau niaoiagk TPeyroJbHHKA
BEC papHa 4.

165. Ha runorenyse AB npaMoyroJlbHOIO TpeyroJbHnka ABC
aesxuT rouka N, Ha npamoit AB Bribpana Touka P Tak, uto B ne-
KHET Mexxy N u P, a yron NCP — npamoii. Haiigure niomans
Tpeyroasauka NBC, ecau Onoiaau TpeyrodbHUKOB ABC n
NCP paBH©I cCOOTBETCTBEHHO @ ¥ b, a yroax ACP paser 150°.

166. B tpeyronpauke ABC cropona AC =5, AB+ BC =17, yroa
BAC pasen arccos 0,8, Haifizure naoinags TpeyroaisHuKka ABC,

167. HaiiguTe na0MaAb TPeyroJbHUKA, €CJIHN er0 MeJHAaHbl PaB-
HBEI 5: 4 1 J17.

168. Ha croponax AB u BC Tpeyroasauka ABC ¢ ocTpeIM yriiom
npu pepituae B B3ATH TOUKH P n M, npuuém P — cepeanna cro-
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poarl AB. HaBectHo, uro AB = 4, BC = 5, BM = 3. Haiiaure
7./15
4

AIRHY orpeska PM, ecnn nnomane TpeyroabHuka ABC Ha

foJsloe naomAanu Tpeyroasauxka PBM.

Mono6ue TpeyroabHnKos

3AHAYHA 169. B tpeyroasauk ABC B
BNucaH napaaaenorpamm ADEF
TaK, 4TO yroa A y HHX obimii, h
a BepmuHa E JeXHUT Ha CTOpOHe D Kk L \E
BC. Tlnomaze mapajaenorpaMMa h a
paBHa 306 cm?, a TpeyroJpHHMKA /\ kg \
BDE — 24 cm?. Haltty mnomaze 4 '}{ 3 >
TpeyroaeHuKa ABC,
Puc. 160

PeweHne. Ofo3rauymM ILIOIIagH
TpeyroabEukos ABC, DBE, DFE coorsercTBeHHo S, S;, S,

a ux BeIcoTel — BH = h, BK = h,, FL = h, (puc. 160).

Wz nogobus tpeyronsHukoe ABC u DBE (DE || AC) cnegyer,
4TO OTHOLIEHHE LIoIAAelH 3THX TPEYTroJLHUKOB PaBHO KBaapa-

TY OTHOLUIEHHA KX BRICOT: Sﬁ = (-—-—)2 Haiiaém oTHOmMEHME :
1 1

Tpeyronsauku DBE n DFE uMelor 061ee ocHOBaHKe DE, no-
aTOMy OTHOWEHHE S, ¢ S, MIOmManeH THX TPeYroJAbHIKOE PABHO

OTHOWEHHIO A, : h, mX BHIcOT: S, : Sy =h; : ko,

YuureiBas, uto S, =24, S, =8, ppp = % aper = 18, monyua-

em 24:18 = h, : hy, sHAYHT, Ay = ghl. IlosTomy i = BH = BK +

+KH=h +hy=h + %hl =7 7 1+ CaenoareabHo, hi = % Tor-
1

5a$:S, =49:16, otxyna S = 128, = £2 - 24 = 73,5 (cmd).

OTeeT: 73,5 cMm2.

170. IIycte AA,, BB, — BbicoTh TpeyroasHuka ABC, okaxu-
Te, uTO TpeyroabHnk A B;C nogoben tpeyronsHUKY ABC. Yemy
paBeH KoadpPULUEHT TOFOOHAT
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171. B ocTpoyroasHoM TpeyroabHuKe ABC npoBeAeHBI BHICOTHI
AM u BK. Haiigute naowans TpeyroasRuka CMK, ecnu mio-
maas Tpeyrolsunika ABC paBHa S, a BeJnynHa yriaa ACB — .

172. Ha cropone BC Tpeyroncunka ABC sriGpana rouxa T u ue-
pes Heé nposeAeHbl NpAMble TM u TP, napainesbHble COOTBET-
CTBeHHO NpaMeiMm AC n AB (M € AB; P ¢ AC). IIanomane Tpe-
yronbauka BMT pasna S, a naomaas tpeyronbauka TPC —
S,. Hatigure: a) nnowags Tpeyronsenka ABC; §) maomaas na-
paanenorpaMMa AMTP,

173. Buytpu Tpeyroawuuka ABC Baara Touka M, uepes KoTO-
PYio ApOREASHBI IpPAMBIE, HapaljelbHbEle BCEM €ro CTOPOHAM.
Ilnomazu Tpéx ofpasoBaBLINXCA TPeYrOJbHHKOB ¢ 001el Bep-
wnHO#U M paBHH S|, S, u §;. Hafigure nuoinaae TpeyroJbHuKAa

ABC.

MNapannenorpaMm

174. HatizguTe CTOPOHEI napasjiejorpaMma, AHATOHAAH KOTOPO-
ro paBHH 50 cM 1 78 ¢M, a niomags — 1680 cm2,

175. V3 BepmuHEI TYNOro yrja napajiejOrpaMMa OIYINeHBI
BLICOTEI Ha €ro CTOPOREI, PACCTOAHIE MEXAY OCHOBAHHAMHN KO-
TOPBIX paBHO 52 cM. HaitauTe CTOPORE napaanerorpaMMa, ecjn
ero BeICOTEI paBHB! 56 ¢M 1 60 cM.

176. B napannenorpamMme co cropoHamu a B b (a > b) npoBegeHs!
GuccexTpHChl BHYTPeHHNX yIJoB. Haliaure AnuHE AKXaroHanei
YeTHIPEXYTOABHAKA, BEPLUIMEAMHE KOTOPOTO CILYXKAT TOYKY Iepe-
ceueHUA GHCCeKTpHC,

177. U3 Bepuiunbl B napanaenorpamma ABCD npopegeHL! €ro
BelcoTel BK u BH . UsrecTHBI AJHNHE oTpe3koR: KH =a, BD=b.
Haiigure paccrossnue or BeplIMHEL B A0 TOYKH II€pPeceYeHUA BEI-
coT Tpeyronsuuxa BKH.

POMG, NpaMoyronsHnK, KBaapar

178. ABCD — ppaMOyroJbHHK, B KoTopom AB = 1, BC = 2,
Ha croponax BC u AD BaaTel Touku M u P Tak, YTO YeTHIpEX-
yroasEuk M BPD — pom6. HafiguTe cTOpoHY pombGa.
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179. Croponnl npaMoyronbHuka ABCD paBHEI COOTBETCTBEHHO
AB=11cm, BC =7 cM. BuccekTpucsl yrinoe A u B niepecexaroT-
cd B Touke M, a 6uccexrpuch yraoB C u D — B rouke K. Haitau-
Te MK.

180. Bricora BK pomba ABCD, onyleHHasa Ha cTopoHY AD, me-
peceraeTr guaroHaak AC B Touke M. Halfinzute anuny MC, ecau
Hu3eecTHO, YTO BK =4; AK : KD=1:2,

181. OKpy*HOCTR, LIEHTP KOTOPOI! JIeKUT BHe KBajapaTa ABCD,
npoxoguT uepes Touku B u C. Halianre yron Mexay xacareib-
HBIMH K OKPY/KHOCTH, NPOBEASHHBIMH U3 TOYKH D), eclIn OTHO-
IeHNEe AMHHEl CTOPOHLl KBaApaTa K JHAMETDPY OKPYKHOCTH paB-
Ho 0,6.

182. Toukn M, K, P, @ — cepeZHHBI CTOPOH COOTBETCTBEHHO
AB, BC, CD n DA pomba ABCD. Haiinnte nnowaae GUryps,
ABNAIOIEHCA MepeceYeHHEM YeTHIPEXYTOAbEAKOB AKCQ un
BPDM, eciu nnomaas pomba pasua 100 em2.

183. OxoJo kpyra pagnyca R onucaHbl KBAAPAT U PABHOCTOPOH-
HHUH TPeyTOAbBHUK, NIPHYEM OJHA N3 CTOPOH KBAApaTa JeMNAT Ha
CTOpOHEe TpeyroJpHuka. Haliagure nnomane obmelr yacTn Tpe-
YrOJBHUKA H KBaIPaTa,

184. B pombe ABCD co croponoit 6 u yraom BAD, pasasim 60°,
Ha ctopoHe BC BaaTa Touka E rak, uto CE = 2. Haiiaure pac-
CTOAHHE OT TOYKHY E 0 TOUKH nepecevueHna AuaroHanei pomoba.

Tpaneuns

185. B papHobeapenHOi Tpanennn 60abl1Iee OCHOBAHHWE PABHO 4,
6oxoBas cTOpPOHA paBHa 4, yroJ npH ocHoBaHMH 60°. Halixure
Paauyc OKPYHHOCTH, OIIMCAHHOHN OKOJO 3TOH TPpANELiHA,

186. Yepes BepumAsl B B C Tynbix VIaoB paBHoOeApeHHOM Tpa-
neunn A BCD npoeeaensl orpeaku CE | ABu BF |CD (E € BD,
F e AC). llepumerpesi ABCD u BCEF paBHE COOTBETCTBEHHO
60 cM u 40 cM, Hariaute gauuy cropoHsl AB, econ EF = 8 cM.

187. quaroHany tpanenyuy NepoeHINKYISAPHL H paBHe 12 1 9,
HaiiguTe BBICOTY Tpamelnyu M OTpPesoK, COeXUHANORINH cepenu-
HBI OCHOBAHHIMA.

188. Inomaar pasroGeApenHol Tpanennn pasHa 100, a eé qu-
aroHajy B3aMMHO HepneHIWKYAAPHEI. Hafizmre BBICcOTY aTOlt
TPanenn,
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189. B npaMOyroabEyIo Tpanelfio ¢ OCHOBAHHAMU a K b Bouca-
Ha OKpY:HOCcTh, HalignTe nuomaas sToif Tpamenun.

190. B paBuob6enpennoit rpanenuun ABCD yron A pasen 60°.
IiIpamoyronsrux MCNK pacnonokeH Tak, 4TO TouKa M JaexnT
Ha cTopoHe AB, Touka N — Ra c¢topone CD, rouka K — Ha cTo-
poHe AD, npu atom AK = BC = 1. Haiigure CTOPOHHI IpAMO-
yroasEnka MCNK.

191. fana paBHOGeApeHHAA TPANEIIMSA, CPEAHAA TNHUAA KOTOPOit
paBHa 9 AM, IIOWAAL paBHa 54 AM? M AMAroHAJL NepHneHAUKY-
aapHa GokoBoii cropore. HaiiauTe ocHOBaHUA Tpanennu.

192. BucceKTpUCH TYNLIX YIJIOB IPU OCHOBAHUU TPANELHM [I&-
pecekaioTcsa Ha ApyroM eé ocHopaHnm. HaliguTe Bce CTOPOHBI
Tpaneuyy, eCJau eé BHICOTA paBHa 12 cM, a ANMMHEH GHCCEeKTPHE —
15emu 13 eM.

193. B oxXpyKHOCTE BIIMCAaHa Tpameuusa, GOKOBasg CTOPOHA KO-
Topo¥ paBHa 15 cM, cpeHaa nuuua 16 cM 1 Goablllee ocHOBAHHE
AIRJIAETCA ANaMeTpoM OKpy:KHocTu. Hafiaurte mioujazaw Tpa-
neuyun,

194. OcuHoBannsa papHOGeApeHHOMH Tpanel i, B KOTOPYIO MOYKHO
BIIMCATH OKPYKHOCTD, paBHHL 1 1 3. HalianTe pasuyc oKpyKHOC-
TH, OMMHCAHHO! OKOJ0 3TOI TPANEI M.

195, IleHTp OKPYKRHOCTH, BINCAHEOHA B IPAMOYTOJBEYIO Tpamne-
M0, YAANEH OT KOHIOB e€ 0OKOBOIl CTOPOHBI HA PACCTOAHUA
3cMm 9 cMm. Haligure CTODOHBI TPAIEIIUH.

196. HafinuTe cpeanion JWHUK paBHobeApeHHOH Tpameupn c
BEICOTO ki, ecnp H0KOBas CTOPOHA TPAIIEIIMH «BUAHA» N3 HEHTpA
OTIMCAHHOMN OKO0JIO Heé OKPY¥HOCTH Iof yriaoM 120°.

SAOAYA 197. Ilnomaas Tpanenun A BCD pasra 30. Touka P —
cepeguHa GoroBOH croporsl AB, Touka R Ha BokoBoii cTropoHe
CD BeIOpaHa Tak, uTo 2CD = 3RD, IlpaMele AR 1 PD nepecexa-
IoTca B Touke §. Haittu nnomaabs TpeyroasEnka APQ, ecnu
AD=2BC.

PeweHne. PaccMOTPHEM HECKCGABKO CIIOCCO0B pellleHU A 3agadi.

Hepewii cnoco6 (zeomempuuneckuit memod). TocTpoum
Tpanenuio ABCD no napaanenorpamma ABMD (puc. 161). Torpna
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hy

Pnc. 161 Puc. 162

BM = AD = 2BC = C — cepepgnua BM. 3naunr, CP || AM (mmo-
gemMmy?).

IIyers L = AM n BD (8 napanaeaorpamme ABM D). U3 sToro
cnenyer, uro L — cepenuna BD. Torpa DC u ML — MeguaHB
TpeyroabHuKa BMD; Touka mepeceveHUA STHX MeAUAH AeJIUT
KaM{yIio U3 HUX B oTHoWeHuH 2 : 1, cuntaa oT BepirnHbl. Ho oT-
pesox CD B orHomenun 2:1 gennt Touka R (2CD = 3RD =
=>DR:CD=2:3=DR:RC=2:1). 90 03HaYaET, UTO TOUKA R
OPUHAAJEKAT AUarcHaan AM napannenorpamma ABMD (no-
yeMy?), T.e. ToukH L u M nexar Ha npamoii AR. Ho Touka
Q@ =AR N PD rar:;e nexnr Ha npaMoit AR, T.e. Toukn Q, L, B
JeMAT Ha JuaroHann AM,

Hanee, CR:CD =1:3, CP | AM = CR:CD = PQ:PD =

Kpome Toro, TpeyronsEuKn ABD u BCD umerT 061y Bhi-
COTY (PABHYIO BEICOTe Tpanenuu) U AD = 2BC, n0aToMy S, 4pp =
=28, pcp- ATaK Kak 8, 4zp + S, gep = 30, 10 38, pop = 30, o1
kyAa 8, pep = 10, 5, 45p = 20.

Ilocronbry Touka P — cepenutta AB, 10 8, 4pp = %S&ABD =
=10. YuntbiBad, uTo S, 2pp = 35, 4pe, NMONAy4YaEM S, 1po =
= % (k8. en.). OtgeT: % KB. 1.

Bmopoi cnocob (zeomempuveckuii memod). Illyets PN —
cpeaHad JUHHAA Tpanenun ABCD (puc. 162}, Torga us yenosna
AD = 2BC noaygaem

BC:PN=2:3, 1)

YuuTeiBaA, 4To N -— cepeauna croporsl CD, u npuHHUMAasa BO
BHHMaHue yeacBue 2CD = 3RD, nonyuaeMm

CR:ND=2:3. (2)
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Hs (1) n (2) cneayer, uto ABCR ~« APND (£LC = £ PND,
Tak Kak BC | PN). Orcioaa BR | PD u PQ — cpeaHasa jau-
HAA {(mouyeMy?) TpeyronsHuka ABR. 3HauuTr, @ — cepeauHa
orpeska AR. Eciu M — cepeauna BR, To otpeskn PQ, QM n
MP — cpefHUe JMHUHN TpeyrojeHUKA ABR. JTo 03HadaeT, 4TO

1
SaAQP"’ ZSK_\.ABR'
Haiiném S, 4gp-
Us pucyuka 156 suaso, 9T0 S, 45 = =Sspcp — Sascr —

S apr
Tak kak CR:CD =1:8, RD:CD = 2:3, To BHCOTH /i; K },

TpeyronbHUKOB ADR n BCR coOTBeTCTBEHHO DABHBI: A, = %h,

hy= 1 h, rae h — mypicoTa naHHoit rpamennu. Torga

SMDR—-.AD hy = AD h—-l-AD h-——BC h,
S&BCR= —BC'h2 = — * -BC’h = EBC'h,
S pep = BC"'—m h=3BC.h.
2 2

3 2 1 _
Takum obpasoM, S,  zn = -BC°h - 3BC-h - zBC+h =

=3 2BC-h. Hoaromy S, 4pe = 3 lg AABR = BC k. CrenoraTenn-

= ""SABC.D §9—0 = -13—0 (xB. en.). OTBET: 139 KE. ex.

Tpemuii cnoco6 (xomOuruposaunbviii memod). Ilycere
E = AB ~ CD (puc. 163). Umeen BC = %AD, BC||AD = BC —

cpenHas MUHAA A ADE = 8, spr = 48, pog (nouemy?).
Ecau 8, gop = a, TO, YIHTBIBAHA, 9T0 S, 4nr = Sagep + S, BECY
noayuaeMm 4a = g + 30, orkyga ¢ = 10. Takum obpagom,
S, gge = 10, sHaunT, 8, 4pp = 40.
O6osuaaum:

S,arg=%» Sppgr=Y> Spapg=2-



Torpa AE = 2AB = 2+2AP =
=4AP = PE = 3AP = S, gpp =

= SSQQAP’ T. &.
S, opg = 3%; (1)

ED=ZCD=2-gRD=3DR=>

= ER=2RD = S, gpr = 25, gz
T. €.

S, oEr= 2y. (2)
Kpowme Toro,
EP=3AP =S8, j;p=388, papi (3)
ER=2DR= 8, 4pr =25, spr (4)
SnapeE=Sna0e T Sapge t Saape=40- (5)

W3 pucyuka 163 n coornowennii (3)—({5) ¢ yuérom (1), (2) no-
nydaeM

3x+3y=3(x+ 2), y=2z,
4x+2y=2(y +z), = {z=2x,
4x+ 3y +z2=40 4x + 6x + 2x =40,

10 10
OTKYAa X = == . Hraxk, SAAPQ =3 (xB. ex.).

QOtBerT: %) KB. eJ.

AHanu3 NpHBeJEHHEIX CMOc000B pellleHNA 3TOH 3ajauH CBH-
JeTeJLCTRYET 0 MHOroo0pasHu mnyTeil K TBOPUYECKOMY ITOHCKY
pelleHuA Toil HaR mHOI sagaun. BoT emé nmoaTBep:KIeHHe BH-
CKa3aAHHOTO PaHee: XOTHTE HAYYUTHCA pelllaTh 3aJaul -— pellaii-
Te nx!

198. Oxono OKPY’KHOCTH ONHCAHA NPAMOYIOJEHAA Tpalenusd,
OOKOBERI€ CTOPOHE! KOoTOPO#i paBHBI 20 cM 7 25 cm. HalauTe nno-
mage 4YeThIPEXYTroJbHHKA, BEPILIMHAMH KOTOPOTO HABJIAIOTCH
TOYKH KACAHHA OKPYXHOCTH CO CTOPOHAMH TpaleLiu.

199, fana paBHOOeApeHHaA TPaNeOus, B KOTOPYIO BIICAHA OK-
PYXHOCTE M OKOJIO KOTOPOH onucana OKpyHoCcTE, OTHOImMeHNne
JJIHHE OMMHCAHHO OKPYIKHOCTH K ATHHE BIMUCAHHOH OKPYXKHOC-

TH PABHO 2 J5 . Ha#iguTe YrAB TPANelliH.



3A0AYA 200. dana paBHOOeapeHHAA
Tpailelis, B KOTOPYIO BIINCAHA OKPYXK-
HOCTE M OKOJIO KOTOPOIl OMMCaHa OK-
pPYRHOCTE. IlTOIa0b OTHCAHHOTO KPYTa
B 12 pa3 6osabllle NJOIIALAN BIIHCAHHOTO
kpyra. HaiiTn yrae Tpamemu.

Pewenwe. O6osnayum: AD =g, BC = b,
AB = CD = ¢, CE = h (BmCcOTa Tpame-
uun) (puc. 164); R — pagmuyc OnMMCaH-

Prc. 164 HON OKPYIKHOCTH, ' — PaJHyC BIINCAH-
HOM OKpYyH#cHOCTH. Toraa
SOHHC Kp TtRz’
P
2 = =
S o, xp = T2 =>aR2=12n2=>R=2r./3. (1)
Scmm:. Kp = lzssnnc. Kp

Jlanee BRIpA3HM ABaXKAL! AJAMHY auaroHaav AC depes r 1 o,
rareo=-ADC.

HmeeM, ¢ oaHoit cTopoHEl, B A AC ﬁ = 2R. ¥YuurrBada

(1), nonygaem

AC=2Rsino=4r J/3sina. *)

C apyroii ctoponsl, B A ACE (L AEC = 90°} no Teopeme IIn-
taropa:

AC%2=AE?+ EC2, (*%)

Brpasam AE u EC uepes ru a.
Tpanenna ABCD onncana 0KoJI0 OKPYKHOCTH pagnuyca r, mo-

aToMy BuicoTa EC=2ruq + b =2¢, oTrygac= 4 ; b . Kpome To-
ro, Tpaneuna ABCD -— papHOGenpeHHAs, IHAYUT, AE =

_BC+AD _a+b
2 2
B npamoyroanbHoM Tpeyroiabuuke DEC Haxoamm: ¢ = CD =

= CE = '2r . CnrepoparenvHo, AE = ¢ = .2r . [logcTapue B
8Sin sin o Siln o

(**) smecTo AE n EC nx HallleHHBIe 3HAMEHN S, TOTYYaeM

AE < 2rdl +sina (F%%)

sin o

. Taxum obGpasom, AE = ¢.
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2
Wia (*) 1 (***) mmeen 4r /3 sin o = 2L Jlsi_;ii;l_a _—
12sint o —sin2a—-1=0,
sin a = 0.
Crenas nofcTaHoBKy 8in? o = ¢ (¢ > 0), IPpUXOAUM K ypaBHe-
1

Bam0 12#%2 ~ ¢ — 1 = 0, KOPHAMHU KOTOPOTO ABAAIOTCA ) = — i

(ue yaosreTBOpAeT yeaoBuo £ > 0) u t, = % .Torza sin‘oa =z &

sina= -1 (xe yAOBIETBOPSIET YCIAOBHUIO, TAK KaK a < 90°),

= 1

sina = —.
J3

1 . Taknm oOpasom,

. 1 .
Hraxk, sinc = — OTRYJa O = arcsin
* Jg ] ’JE

LA=/D=arcsin :71_5 , ClIe10BaTeJbHO,

. 1
LZB=/ZC=n-arcsin —.
J3

OTteeT: arcsin 1 ; T —aresin —.
J3 J3
IToneiTaeMcA pemnATs 3Ty 3afa4dy APYTHAM CIIocoboM, AJI4 4ero

BHIPAZHM ABAKAEL IUIOLIAAL TPAICLIME Yepes I 4 ¢,
_AD+BC _a+b,
Hmeenm, S, = —-— CE= — h.

C oxnoii cTopourr, B Tpamenuu A BCD, onHcaHHON OKOJIO OK-
atb
7~ ©

PYERHOCTH pagupyca r, AMCHOT MeCcTO COOTHOLLEHHA

h = 2r, a B npamoyrossaom AECD cropona ¢ = e IToaromy
2 2
ke _ 4r (2)

a+b B =
g— h=ceh sina sina’
+ b

S-rpan =

g = AF (rpanenusa ABCD — paBHO-

C apyroii cTopoHEl,

OegpeBHan). Haiiném AE:
A ACE (£ E =90°): no teopeme ITudaropa AE = JACZ - CEZ2.
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NACD: AC = 2R sin o.. Yuureipas, utro R = 2rJ§ , MOJy4aeM
AE = JAR2%sin? @ -~ 272 = 2r/12sin2 « — 1. Torxna
Sypan=AECE=2rJ12sin2 a -1 +2r=4rJ12sin?a - 1. (3)

W3 (2) 1 (3) nony4yaem 4r/12sin2 ¢ — 1 = Lin NN

sin o

1 12sinta —-sinfa-1=0,
o

12sin2a—-1=— 3 .
sinf a sin o =0.

PemerneM sTOro ypasHeHHs (CM. Bhille) SBJAAETCS

s 1 s 1
sina = ﬁ » OTKYAA a = arcsin — . TaxkuMm o6pasom,

/3
.1 .1
LA=/D==arcsin —, £LB=/C=n-arcsin —.
J3’ J3

OrBer: arcsin-l—,n—arcsini.

J3 J3

201. lana pasHoGeapeHHas Tpanelys, B KOTOPYH BIIHCAHA OK-
PY:RHOCTDL M OKOJIO KOTOPOH OnucaHa OKPY#HOCTh. OTHOINEHUE
BLICOTHI TpamnelHHu K paguycy OIMCAHHON OKPYKHOCTH DABHO

/2
73

202. I nuHa ogHOro M3 OCHOBAHHN Tpamenuu paBHa 7, a JJIHHA
OTpe3Ka, IapajjleJbHOr0 OCHOBAHUAM M AeNALIer0 TPpameluic Ha
ABe paBHOBeJHKHe dacTH, pasHa 5. HaliguTe 1AnNHY BTOPOTO OC-
HOBaHHA Tpalenuu,

. Ha#ianre yras: Tpanemun.

203. AniHa ogHOro M3 OCHOBAHHM TPANIENRBH paBHA 5, a AJHMHa
OTpe3xka, DapaNNeJbHOTO OCHOBAHHAM H MNPOXCIALIErO 4epes
TOYKY epeceyeHus AUaroHalei Tpanenun, pasea 3,75. Haiigu-
Te AJAMHY BTOPOTO OCHOBAHHA TPaNEL M,

204. [ImHHA OAHOro M3 OCHOBAHWH Tpanernny pasHa 8, a A1MHa
OTpesKa, IapalelbHOrO OCHOBAHHAM H AeJALlero Tpanenuio Ha
ABe nmoaoGHbIe APYT APYIY Tpamelun, paBHA 4. Haliaure Anuny
BTOPOro OCHOB2HUS Tpameluu.

205. IIporaBegenne AJHH OCHOBAHMH HNPAMOYroJbLHOU Tpamne-
MY, B KOTOPYIO MOKHO BIHCATH OKPYKHOCTL, paBHO 37. Haii-
IHTe MJCINAAL 3TOH Tpamernnu.
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206. B tpanenuu ABCD (BC || AD) auaroHaau nepecexkaloTes B
rouke M; BC = b, AD = g. HafiiuTe oTHOmeHNe NJoMagei Tpe-
yroaxbHHKa ABM u Tpanenuu.

207. OcroBaHNA TpanelHy paBHL 7 ¥ 21, a 6OKOBEIE CTOPOHKI
paBH&I 13 u 15. HaftauTe niommals Tpanemnu.

YeroipExyronsHiku

208. B BrinykaoM YeTepéxyronsHuxe ABCD ajnmua oTpeska,
COeJHHAKINEro cepefuHnl cTopod AB n CD, pasna 3. Ilpamele
BC n AD nepnenaukynapusl. Hafinure gnuny orpeska, coegn-
HAKIETO cepeArHu AuaroHaneif AC nw BD.

209. B BrIyKJIOM 4eTHIpEXYroasHEKe ABCD annHel Anarosa-
Jeit paBHBI 2 ¥ 3. HaitauTe miomiaasL 9eTRIpEXYTroJILHUKA, 3HAA,
YTO AJIEHBI OTPE3KOB, COSAMHAIONMX CepeIUHbl €r0 IPOTUBONIO-
JIOMKHBIX CTOPOH, PABHBI,

210. [InomaAs BHIOYKIOrO YeTHIPEXyroieHuKa ABCD pasua
4 cm2. Ero cTOpoRb NpogoKeHsl: AB 3a Touxy B TaK, uto AB =
= 2BK; BC 3a Toury C Tar, uro BC = 2CL; CD aa Touxy D Tax,
yro CD = 2DM; DA 3a Touky A Tak, utro DA = 2AP. Haitaure
NAOIOAAL MeTHIpEXYTONbHENKa K LMP.

211. OIuarovanun BD n AC BRIOYKJIOrO 4YeTHBIPEXYTOJbHHKA
4
5 »
OC = 3. Touka M nesxuT Ha cTOpoHe AB, npuuém AM : MB =
=1:3. Tpeyroaeauk DMC — paBHocTopoHHnit, Haitaure ero
IIIOUIAAL.

212. Ilnomaxe Tpeyroasunka ABC pasua P, [Ipamaa DE, na-
pajiienbHaA OCHOBaHMIC AC, orcexaer OT TpeyroasAuka ABC
TpeyroabHnk BDE, nnomaas KoToporo pasHa §. Ha ctropore AC
B3ATA [NPOU3BOJBHAA TOYKA M M cOeJHHEHA OTPEe3KaMH IpA-
MHEIX ¢ ToukaMH D u E. YeMy paBHa NJ0MAAL YeTEIPEXYTOJIbHH-
Ka BDME?

3AL0AYA 213. B BHINYKJIOM 4YeTHIPEXYTronbEuKe ABCD uepes ce-
peauny aunaroHany BD nposeseHa mpaMad, mapaianenbHas IHA-
aronanu AC. 9ra npaMas nepeceraeT cToporny AD B Touke E.
Jokasatsk, uto npamMad CE pasbuBaer 4erripéxyroasHur ABCD
Ha JBe PABHOBEIHKHE YacTH,

ABCD nepneHIAHKYISPHBEI H NepeceKalTcda B Touke O, OA =



B Pewenue. IIyetes K — cepeguna auaro-
Haau BD, P — Touka IepecedeHuA
JaHHOU IIpAMoil co cropoHolt CD ye-
THPEXyronbHuKa ABCD (puc. 165).

¢ Torna S, sop =S, acnu> A M — mioban

E TouKa npamoilt PE (mouemy?). 3Ha4nrT,

K P Sasce = Sascm-

BospméM B KauecTtse M Touky K —
cepeguHy auaroHasu BD. Toraa S, p-p =

= Supex = 3BK-AC-sina, rae o —

D yroJl MeEAy ANaroHalAMH IaHHOTO Ye-

Puc. 165 THIpEXyrodbHUKA. Tak Kak BK = éBD’

TO S pox = % °(%BD°AC-sin a). SHAUNT, S, pcp = %SABCD, qTo

H TpefOBANOCHL AOKAZATE.
214, JuaroHaau BBITYKJIOrO YeTHIpéxXyroabiuka ABCD nepece-

xaoTea B Touke H. UseecTHo, uro AD = 2./5, a TPeYTOJbHUKHA
ABH un CDH paBrOBeaHKH. HaliguTe Annuny cTopoHsl BC, ecau
Sapep < 20,8, 45y =8, cpg=5-

215. HJoka:xuTe, 4T0 NAOIIAAb YeTHIPEXYTOJbHAKA, NMEIOLIETO
PaBHEIe AUATOHANHM, PABHA NPOH3BEACHHIO OTPESKOB, COeAUHAIO-
[OHX CepPeaNHBI NTPOTHBOHOJIO0MHBIX CTOPOH.

216. /Ila paBHOGEIPEHHEIX NPAMOYIOJBHEIX TPEYroJsHUKA
ABM u CDM c runorenysaMu AB n CD pacnoJioyKeHbl TaK, 4TO
ABCD — ugernipéxyroapunk. QnHa IMaroHaab 3TOro 4YeTbIpéx-
YroJbHNUKA paBHA 2. HalifuTe ero naomans.

217. B BeinykJoM uernpéxyronsuuxe ABCD orpeaxkn, coenm-
HAOUHE CePeAHHBE MPOTHBOICJI0KHBX CTOPOH, NEPeceKajoTcA
noa yraom 60°, a uX AMMHBI oTHOCRTCA Kak 1 : 3. YeMmy paBHa
MeHBINAA AUATOHATE YeThHIPEXYroJkHUEKA ABCD, ecu Gonpmasn

paBHAa J132

HeTuipEXYronbHNK u OKPYXHOCTD

218. B oKpY:KHOCTbL BIUCAH YeThIPEXYroabHuKk ABCD, y KoTo-
poro AB=19cm, BC=7ceM, CD=15¢m, AD = 21 cm. CTOpOHBI
AB u CD npoaosnsseHBl 40 B3aUMHOIO IIepecedeHKuA B TouKe M.
HaliauTe nauHE oTpeskos MB u MC.
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219. Bepmunnt B, C u D veThipéxyroabunka ABCD pacnoaoxe-
HEl HA OKPYKHOCTH ¢ IleHTpoM O, KOTOpas IIepeceKaeT CTOPOHY
AB B Touke M, a ctopony AD — B Touke E. I3BecTHO, 94T0 yrona
BAD — npawmoil, nanea xopast ME pasHa AnuEe xopasl BM u
anuHu Xopga BC, CD n ED pasum mexay coboii, Haitaure Benn-
yuHy yriia ABO,

220. HaliguTe cyMMY KBaApPATOB PACCTOAHHUHN OT MPON3BOJbHOI
TOYKH OKPYKHOCTH O BCeX BePIIHH NPAMOYTIOJLHENKA, BIUCAH-
HOT'Q B 3Ty OKPYKHOCTB, €CJIM JAHHLE CTOPOH NPAMOYTOAbBHHKA
paBHu 6 1 8.

221. OK0JIO BRIIYKJIOrQ YeThIpEXYTONbHUKA ABCD onucana ok-
pPYXRHEOCTE paguyca 2. Haitaure gauny croporu CD, ecan auaro-
Hanu AC n BD B3anMHO NNepleHANKYIAPHL 1 AB = 3.

OxpyxHoCcTH

222, Iee oxpyxuocTn paguycos R, u R, (R, > R,) xacawoTrca
BHYTPeHHHM oGpas3oM B TouKe A. Uepea Touky B Gonpmmeii ok-
PYKHOCTH NPoBeJeHa NPAMAaA, KACAWOMIAACA MEHBIIEN OKDYIX-
HoceTd B Touke C. Hafiante AB, ecnu BC = a.

223. OKpyKHOCTDb KacaeTcd JEVX CMeXXHBIX CTOPOH KRagpaTa U
AEeJINT KaKAYIO U3 ABYX APYTAX ero CTOPOH Ha OTPe3KH, paBHEIE
2 cM 1 23 oM, Halinure paguyc oKpysRHOCTH.

224, Yepes TOYKH NepecedMeHUA JBYX OKPYIKHOCTeil IpOoBeeHkl
napannejibHele IpAMEIe. JokaxkuTe, 9TO OHH IepeceKaloT OK-
PYJKHOCTH B BepUINHAX apajjelorpaMMma.

225. Ha orpeaxke AC pgamuoit 12 cMm BaaTta Touka B Tak, HTO
AB =4 cm. Ha oTtpeskax AB u AC, Kax Ha AuaMeTpax, B OAHOH
MOJYILIOCKOCTH ¢ TpaHuIeii AC IIOCTPOeHbl NMOJYOKPYKHOCTH.
Haiigure paguyc OKpYXHOCTH, Kacamwlleiicad DOCTPOEHHEIX IO~
JAYOoKpYXRHOCTell H npamMoit AC,

226. K 1ByM BHelllHe KACAKIUMCA OKPYRHOCTAM paguycoB R u
r NpoBeJeHa CEeKYILAad TaK, YTO OKPYKHOCTH OTCEKAIOT Ha Heit
TpH pABHEIX OTpeska. HafizuTe AMHUHEI 3THX OTPE3KOB.

227. Haltaure anaMeTp OKPYAKHOCTH, €CJAH €r0 KOHIBI YEANeHbI
OT HeKOTOPoi NpAMOIl, Kacawieiica OKPpYKHOCTH, Ha 18 n 12,

228. JIpe OKpY/KHOCTH paguycoB r ¥ It KacaloTcst BHEIIHAM 0O6-
pasom B Touke P, K HUM npoBezeHnl BHeNIHAA KacarefbHala AB
N BHYTpeHHAA xacaTrenaruad PK. (A 1 B — TOUKN KacaHUSA NIps-
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moii AB u oxpymxHocTell, K mexur Ha AB.) Haliagnre: a) AB;
6) PK; B) reinunny yriaa APB,

229. Ise oxpyxuOCTH pagnycoB r 1 R (R > r) KacaioTcd BHeII-
HuUM o6pasoM. K HUM nposenena BHemHAs xacaTenbHad. Haif-
AUTE paZHuychl BCeX OKPYVKHOCTEH, KACAIOIMUXCA ABYX AAaHHBIX
OKPVKHOCTEH 1 NpoBeAéHHOI 061Ieil KacaTeTLHOM.

230. [IBe okpy:KHOCTH paguycaMu 8 1 6 mepecexkarnTca B TOUKAaX
A u B. Yepes nentpsl O, u O, npoeeaeHa npamas; C; u Cy —
IBE€ N3 UYETHIPEX TOUEK IEpeceveHMA 3TOW NPAMOI C OKpY*-
HOCTAMHM, ToUka C; JeXUT Ha OKPYMHOCTH ¢ NeHTpoMm O,
a C,C, > 20. HaiignTe paccToAHHe MeXAY IIEHTPAMH OKPYKHOC-
Telt, ectu S, 40 o, * S, B0, = 336.

231. [Ipe OKPYKHOCTH, OTHOLIGHHEe DAZHYCOB KOTOPBLIX PAaBHO
9 - 4./3 , kacalorcs BHyTpeHEUM o6pasom. IpoBeaeHH ABE paB-
HBIE XOpPALI BOABITEN OKPYRHOCTH, Kacaloluecd MEHbIIEH OK-
py:kHoCcTH. OgHA A3 3TUX XOPA NEePIeHAUKYIAPHA OTpe3ry, Co-
eIUHAKNINEMY LeHTPhl OoKpyKHocTeii. HaliauTe ocTpreiil yron
MeX Ay 3TUMH XOpJAaMu.

232. B rpeyroasHuke ABC, B KoTopoM cTopona AB =3, AC =5
¥ BC = 7, npoBenena 6uccexTpuca AM. BoORpyT TpeyroJBHUKA
ABM onucaHa OKPY’KHOCTE, a B TpeyronbHuk ACM Bnucana ok-
py’KHOCTb., HaliznTe npoHaBeeH e NX AHAMETPOR,

233. Tpr aaHHBIe OKDPY)KHOCTH OSHHAKOBOIO paauMyca Inomap-
HO KacalTcs Apyr gpyra. HalifliTe OTHOIIeHUe PaguyCcOB ABYX
OKPYKHOCTe#l, KamaaA M3 KOTOPBLIX KacaeTcsa TpeéX NaHHbLIX.
(B oTBeTe 3amMCcaTh OTHOLUeEHe GOABLIEro pajuyca K MeHb-
eMy.)

MroroyronpHuky

234. B npaBUJIBHOM LIECTHYTOJbHHKE CO CTOPOHOH D Ha ONHOMH
U3 CTOPOH B3ATA TOUKA A Ha paccTodHHH 1 oT Onmkatiniell Bep-
IIHHE! [HecTAyroasHuka, Haligare paccroaHne OT TOUKH A xo
OeHTpa WeCTUYrCJAbHUKA,

235. Oxono NpaBUABHOND WECTHYMOABHANKE CO cToOpoHOM 2 onn-
caHa OKpyxHoCTh. HaliinTe cymMMy KBagpaToB paccTosHuil or
[IPOH3BOJIbHOM TOUKH 3TOH OKPYKHOCTH A0 BCEeX BePIUMH JAHHO-
ro HIeCTUYTONBHHAKA,
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236. B prnnyksaoM natuyroasiike A BCDE naomanes Kangoro
H3 TpeyroabHHKeB ABC, BCD, CDE, DEA pasua S, a niaomanib

TpeyroibHHKE BAE paBna gS . Hafignre niaouaas TATHYTOMNb-

HHEKA.

Bekropbi! 1 KOOpANHATE

237. Haitiure MHOMECTREO BCeX TAKMX ToUeK B, uto |AB| = p, rae
A — npon3BOJBLHAA TOYKA RaHHOH mpaMoii lmp = 0.

— 2
238. au BexTop AB = 0. HaiiiuTe MHOXKECTBO BCEX TAKHMX TO-

—_ = — —_— — —_
wex C, uro: a)[AB + BC|=|AB|;6)|AB — BC|=|AB]|.

—_—3 >
239. Jau BekTop AB = 0, Haiifure MHOMXECTRO BCEX TAKAX TO-

R S Sp— — — —
uek C, uro: a) [AB + BC|=|BC|;6)|AB - BC|=|BC|.

—_— —

240. [annl ABa HeKonanHeapHERX BeKTopa AB u AC. Haijixure
— —_— —

MHOMECTBO BCeX TaXKNX Touek M, uto: a) AM =« AB + AC,

+
— — — —
rae o € R; 6) AM = AB + - AC, rae B [0; 1); B) AM =
- —_—
=+ AB+pBAC, raeae[0;1]; B [0;1]).
24%. Ilycts O — ToYKA IepecevyeHHA IHATOHAJIEH YeTHIPEX-

—_—  — =3 — >
yroasHHKa ABCD, npuuéM OA + OB + OC + OD = 0. BepHo
au, uro ABCD — napannenorpaMm?

242. NokaxHuTe, YTO B TPANEUMH CEPEAUHB] OCHOBAHMI, TOUKA
nepeceyeHHA JUATOHAJEH M TOUKA mepeceyeHMUs NpPOIAOJKeHHHA
OOKOBBIX CTOPOH JIeJKAT HA OAHOU IIPpAMOIA.

243. B tpeyroavuuxe ABC tourka K menur cropory AC B OTHO-
meHHy 3 : 2, cuMTaf oT TOYKHM A; oTpesok BK mepecexaeTr me-
Anany AP B Touxe M. Halinure orHOWweHus BM: MK wu
AM : MP,

244, B tpeyronsuuke ABC Touka K peaur cropouy BC B oTHO-
meHun 1: 2, cunrasa or ToukH B; Touka H peant cropory AC
B OTHOMWEHHN 2 : 3, cunTad or ToUKH A; orpesku BH n AK ne-
pecerarTca B Touke M, Hatizmre orHomtenns BM :MH u
AM : MK,
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245. B Tpeyroasauke ABC touka K genuT cropoHy BA B oTHO-
menay 3t 5, cuuTad oT TOUKM B; Touxka H aenur cropory BC B
oTHoImeHUH 1 : 2, cuuTas oT Touku B; meanana BM nepecekaeT
otpesox KH B roure O. Haitaure oTHOmex e BO : OM.

246. HalinuTre ypaBHeHUEe MHOMKECTBa BCeX TAKHX To4erk M, uTto

—
BeKTOp A M uMeeT TY 'Ke AJHMHY, UTO B BeKTOp a(7; 1), ecan Tou-

Ka A uMeeT KoopamHATEL (1; —5).

247. [Ie MeJHaHEI TPeyroJbHHKA B3IaHMHO [IE€PHEHAAKYJIAPHE
¥ pasHEI 6 1 8. HaiianTte TpeThio MegHaHy TPEYTrOJbHUKA,

248. B rpeyroasunke A BC napecTHBI CTOPOHEI: AB =6, AC =8,
BC = 7. Haifigure GuccexTpucy AA,.

249, Haiianre ycnosue, KOTOPOMY VAOBJIETBOPAIOT KOOPAUHATHI
BepINTUHBI IPAMOrQ YIJja TPeyroJabHUKA ¢ THNOTeHy30ii AB, ecnu
A(3; B), B(T; —-11).

250. Haiiaure ycnoBue, KOTOpPOMY YAOBJETBOPAIOT KOOPIAKHATEI
CcepeAvHBI MANOTEeHY3bl MPAMOYIOJLHOIO TPEYTroJbHHKA C Bep-
NINHOI mpamoro yraa C(3; ) u znuHaMn KaTeToB 2 U 8.

251. HaiipnTe reoMeTpuueckoe MeCcTO TaAKHX Touex K, 4YTO
KA =3KB, roe A(1; 0), B(5; 0).

252. BriacHuTe B3a¥MHOE PacCIIoNOKEHHE OKPYMHOCTEH
2+ y?-6x+8By=0nx?+y?+4x-6y=3.

253. CocraBpTe ypaBHeHHe OKDY:KHocTH paguyca 10, racaio-
mefica oKpysxHOCTH X2 + (y — 5)2 = 25 B Touke M(3; 1).

254. Kaxoe MHOXeCTBO TOUEK 3aJlaeT ypaBHeHHe
xt+yt+ 2x%2% — 6x2 — 2642 + 25 = 07

255. Yepes Toury M(3; 4) npoBeaeHa nNpaMasi, BHICEKAIOIAA Ha
OKpYy:HOCTH X2 + y2 = 100 x0pAy, KoTOpas Touxkoh M aeaurcsa
nononaM. CocTaBbTe YpaBHeHMe IpaAMoil u HalifuTe AJNHY
XODABI.

256. Yepea Toury M(5; 12) nporesena xopaa, Handosee yaa-
JEHHAA OT LeHTpa oKpyskHocTH x2 + y? = 194, Hadinure pauny
3TO XOPABI.



NPUNOXKEHNA

Cnucok 3aga4 Ha NOCTPOEHNE B NPOCTPAHCTBE

1. IlocTpoenne npaAMOi, IPOXOAAILEH Yepes AAHHYID TOUKY DAPALIeTh-
HO AAHHOHR OPAMOM.

2. ITocTpoeHue TpaMoOi, TIpoxoasainell yepes ZaHHYIO TOYKY Iapajeib-
HOQ JAHHOH IITOCKOCTH.

3. TlocTpoenne nNOCKOCTH, NPOXOAALLEH Yeped AAHHYIO TOUKY Iapan-
JeJbHO AAHHOM NPpEMOii.

4. MocTpoeHne NIOCKOLTH, ODpoXxoadinell yepes AaHHYIO NPAMYIO IAa-
PAJLIENILHO AAHHON NMPAMOIA.

5. IlocTpoeHNe ILMOCKOCTH, NPOXORAILEH Yepes TaHHYIO TOYKY DeplIeH-
AHKYJISPHO JAHHOH NpAMOIA.

6. IlocTpoeHue NpaAMoOii, Tpoxoaameii Yepes JaHHEYIO TOYKY OepOeHAN-
KYJAAPHO JAHHOI NIOCKOCTH.

7. IlocTpoeHue MIOCKOCTH, IIPOXOAAILEHN Yepes AAHHYIO TOUKY Iapan-
JMeJBHO AAHHOH NAOCKOCTH.

8. IlocTpoeHne ABYX DAPANJNEABHBIX IUIOCKOCTEH, Ka)aad M3 KOTOPBIX
TNIPOXOAAT “epesd OAHY U3 ABYX NAHHEIX CKPeIIHBAIOIHXCA NIPAMBIX.

9. IlocTpoeHHe MIOCKOCTH, NPOXCAANICEH Yepes MAHHYIO TOUKY Iapai-
JEJIBHO KA A0H M3 ABYX CHPEIINBAIOIIHXCA IDAMBIX,

10. IlocTpoeHue «obluero NepneHINKYAAPa*» ABYX JAHHBIX CKpeLH-
BAOIIHXCHA IPAMEIX.

11. IlocTpoeHne THHeHHOTO YIJIa AAHAONO JBYTPAHHOTO YIJa.

12. ITocTpoeHNe MIACCKOCTH, NPOXogANEHl 4Yepes AaHHYIO TOYKY IIep-
NeHARKYISPHO AAHHOM NJI0CKOCTH.

13. INocTpoeHKe MAOCKOCTH, IPOXoAAIIEH Yepes JaHHYIO IPAMYIO IIep-
NeHAMKYIAPHO AaHHON ILTOCKOCTH.

14, IlocTpoeHREE TOYKH NepecedeHAA AAGHHOMN NPAMOIL, nexamel Ha on-
Hoif ¥3 rpaHelf AAHHOTO0 MHOIOTPAHHHKA, ¢ NIOCKOCTHIO MPAHH, He Ia-
pannensHOH 2TON npAMOA.

15. IlocTpoeHne npaMoit NepeceaeHA MIOCKOCTH TPAEN JAHHOIO MHO-
POrpaHHHMKS ¢ HeNIAPAAASNBHOH el IIIOCKOCTEIO.
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Crnuncok ocHOBHBIX TeopeMm 10 knacca

1. O naockocTH, npoxoAdileil yepes IpAMYIO B He DPHHALTERAILYIO eif
TOYKY.

2. O nrocrocTl, NpoxoAaINeH Yepes ABe repeceRAIOITHECA IPAMEIE.

3. O nICCKOCTH, DPOXOAAIeH Yepes ABe NapaljIebHEIC IPAMEIE,

4. Ipnagax cKkpellnBaAIOMIHXCA NPAMEIX.

5. 0 AByX napanseNsHBIX IIPAMEIX, OJHA H3 KOTOPBIX NEPECeKAET NJ0C-
KOCTh.

6. O npauoii, napannensHOH AaHHON npamoit U npoxonfaineii 4epea
AAHHYIO TOUKY NPOCTPAHCTEA, He MPHHALAeKALLYIO TaHHOK NpAMOIA.

7. Q TPAaH3UTUBHOCTH HAPAANEIEHOCTH NPAMEIX B IPCCTPAHCTRE,

8. 06 yriax MeXXJ Y COHANPABNCHHEIMH NYYAMH.

9. [IpusEak napalie/IbHOCTH NTPAMOI U [ITOCKOCTH,

10. O 1NN DepeceYeHHA IIOCKOCTel, OAHA K3 KOTOPHIX OPOXOAHT Yye-
pes3 NpAMY0, NapalaenbHayo Ipyroil ILIoCKoCTH.

11, O AMHEHY DepecedyeHMS OBYX IVIOCKOCTEH, RaXkRIAA W3 KOTOPHIX MPo-
XOANT Yeped OAHY N3 NAP&JLIeNBHBIX OPAMEIX.

12. Q npaMoil, napaaneJeHoH KaKZ0H A3 IBYX NepeceK AU e ILIoc-
KOCTEMN.

13. IlpusHaK NepneHANKYIAPHOCTH IPAMON M IIJIOCKOCTH,

14, O apyx DApANTedBbHBIX NPAMEIX, OOHA H3 KOTOPHIX HepleHAHKY-
JNIAPHA IUIOCKOCTH.

16, O ABYX OPAMBIX, NEPIEHAHKYIAPHBIX ONHOH B TOH ke NIOCKOCTH.
16—17. TeopeMEl 0 TPEX NepNeHANKYIADPAX.

18—19, lIpusHaKH NapadielbHOCTH IIIOCKOCTel,

20. O npaAMBIX NepeceYeHKUA ABYX NAPAJISILHEX MMAOCKOCTell TpeThell
ILIOCKOCTBIO.

21. O nupamoii, nepecexalomeit oaHY N3 NapaJIeNBLHEIX [LIOCKOCTEH.
22. O nnockocTH, NepeceKanllet OTHY U3 NaPalieJbHEIX IIOCKOCTEH.
23. O nuockocTH, npoxoaAmeli yepes TOYKY H NapanentHoll Apyroi
ILIOCKOCTH, He IPOXOAALIel YeDes 9TY TOUKY.

24. O aryX NIOCKOCTAX, NAapANNeNbHBX TPETESH NIOCKOCTH.

25. 06 oTpesKax napajllelbHBIX IPAMBIX, 3AKJIIOYeHHBIX MeMIY ABYM
NapaniejJbHBIMH IJIOCKOCTAMM,

268. O npaAaMoil, nepneHAMKYNAPHON OnHOH M3 ABYX DAapalJelbHBIX
nminockocTeil.

27. O muHefHKIX YIJIaX ABYTPAHHOTO YIJa.

28. IIpuzHak NepOoeHANKYAAPHOCTH ILIOCKOCTRIA,
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29, O npamoii, Aexkammeit B oAHOH M3 ABYX BSAMMHO NepPIEeHAWKYIAD-
HEIX ONOocCKOCTell M NepOeHAMKYJAAPHOH JMHHH NepecedeHMA ITHX
IJIOCKOCTRIA.

30. O nepnenaAuKyIAApe K OZHOH U3 ABYX BSANMHO OCPOEHANKYIAPHBIX
ILIOCKOCTEeE, HMeIoleM ¢ ApYTol IOCKOCThIO ODIYIo TOYKY.

31. O JMHHMH NepecedyeHnd ABYX ILIOCKOCTEH, NepleHIHKYIAPHLIX
TpeThel MIOCKOCTH.

32, O naomagn OPTOroHANBHON IPOSKIMH MAOTOYTOALHHKA,

33. IIpHsHak ROAANHEAPHOCTH BeKTOPOE.

34. O paanoxeHUH BEKTOPA 10 ABYM KOMILIAHAPHEIM BEKTODAM,
35. IIpHsHaAK KOMILIAHAPHOCTH BEKTODOB.

36. O pasaciieHrH BEKTOpPA B IPOCTPARCTEE.
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POopMynbI NAAHUMETPUN

TpeyronsHuk
CopepxaHue Cumsonm
bopmynbe Dopmyna {o603naveHns)
P=atbtc cropom
L4
Iepumerp (P) p= %bﬂ: p — nonynepn-

METp

CyMMea BHYTpeH-

A+B+C=180°

A, B, C— npenn-

HUX YIJIOB YHHEI YTJIOB
a?=p2+ c?— 2bccos A;
Teopema b?=a%+ ¢? - 2accos B;
2 = 2 2. N
KOCHHYCOB cc=a*+b ) 20:)0082C,
cos A = b+ c—a®
2be a, &, ¢ — ANUHBL
CTOPOH;
Teopema a _ b _ ¢ A, B, C — pean-
CHHYCOB sind sinB sinC YUHBI YIVICE
Paguyce
anny . b .
onucanHol

OKpyXHOCTH (R)

" SinA sinB sinC

Maowanre (5)

S=

1 : _1 L1 =
EabsmC— 2acsmB

besin A

B =

S=pr;
=ﬂ
4R

Dopmyaa Tepora

8= .Jp(p-a)p-b)p-c)

a, b, c — ZIIuALL
CTOPOH:

h,, by, B, — DH-
HbI BBICOT;

A, B,C — penn-
YHUHBI YIJIOB;

p — moaynoepm-
MeTp;

r— paguyc BOu-
CaHHOH OKDYK-
HOCTH;

R — paamyc
ODHCAHHOH
OKPYHOCTH
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Oxonvanue mabauyot
CopepxaHne CrmMmBONM
dopmynu ®opuyna {oSo3Ha4veHnR)
Ceass Mmex gy 2p? + 2¢2 2 a, b, ¢ — AJIHHE
MeaHaHoM mg = 4° —4 CTOPOH;
M CTOPOHAMM m, — OJAHA Me-
AWAHEL K CTOpOHE
CsoiicTBo Omec- a;
CeKTPHCHI BHYT- % = % m, n — JIHHEB
PEHHEro yrja OTPe3KOB, HE KO-
TopBle DHCCEeRT-
puca yraa C ae-
CBiAse MERAY JINT CTOPOHY C;
BBICOTAMH U 1 1 11 kg, hy, b, — Bna-
PagHycoM h_n + h““b + h_..- -7 HBIL BBICOT;
BIHCAHAOI r — paguyc BOH-
OKPYKHOCTH carHOH OKpy:-
HOCTH
OTHOLIEHHE
maomaneii Tpe- SpascH
yroasHuKoB ABC S, o AB-AC Saa,8, —
H AlBlcl, HMe- =
SAA[.B]C] AIBI 'Alcl moma,[ﬂ*l
IAX PABHEIE TPeYTrOALHEKOB
VIIB ¢ BEPIIHHA- ABCuA.B.C
MHA u A, =
MIpamMoyroneHbi TPEYrOnLHNK
Copepxanue Sopryna Cumponu
$opmynsl Py {o6o3HaveHws)
CymMMa OcTpBIX A+ B=90° A, B — BeauuHHH
yIi0B OCTPHIX YTJIOB
Teopema Ilndaropa al+ pi=e2 a, & — AnNuUHEL KaTe-
TOB!
2 o ¢ — QOJHHA THOOTe-
MeTpuueck e hé =a,+b;; HY3EL;
COQTHOUIEHHA

a’=cea;, bi=c+b,

A, — AJIHHA BEICOTLI
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Orxonvanue mabiutibe

ycaMH BIHMCAHHOHN H
OIMMHCAHHOH OKPYK-
HoOCTe#

r=

Conepxanne CHmMBOnIM
GopMynL Popmyna (0GoaHaMeHNR)
c.. _atb-c,. a,, b; — ANKHH npO-
BapucEMocTL Medk- | KT 337~ 73 % | ekumit kaTeToB Ha
Ay CTODOHAMY, Paju- THIIOTERY3Y;
can ' ato- faTrl, e

r — pagHyC BIRCAH-
HOif ORPYKHOCTH;

R — paauyc ontucaH-
HOH OKPYKHOCTH

a, b — IAHUHBI KaTe-

=1
ILnomaae (S) S= 5 ab ToB
MpaBnnbHBIA TPEYroALHNK
Conepxanwe CrMBonm
¢oppmynu Popmyna {oGoaHaueHna)
ITepumeTp (P) P=3a 2 — AJHHA CTOPOHEL

Beauuwuna yriaa

A, B, C — Bexuun-
HEI YTJIOB

3aBHCHMOCTD MeEeMRx-
AY BBICOTOH U CTODO-
HOH

3aBHCHMMOCTL MEK-

h — OAMHA BRICOTH;
a — AAUHA CTOPOHKL;
R — pagmyc onmucaH-
HOIT OKPYIHHOCTH;

Ay CTODOHOH, paju- _ 43, —_ ¢ BIHCAH-
ycamH BOHMcaHHOH M R 3 ;o 5 53;311!001‘“
ONMHMCAHHOH OKPYX- a.f3
HOCTeH r=—
Bipazxenne mwioma- S= @ . a — AJHHA CTOPOHHI;
a4 {S) uepes: cTopo- . R — pamuyc onmcas-
HY, PAARYC onncaz- S 3R2./3 . HOH OKPYIKHOCTH;
o e, 55| S
B

HOIH OKPYKHOCTH
OXPYRHOCTH S=3r2./3 Py
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Ye TP ExXYronbHnK
Copepuanne CumMBonb
hopmynn Bopuyna {oGo3nauenun)
CyMMa yI10B A+B+C+ D=2360°

CaoiicTBO CyMM Be-
JIHYHH OPOTHBONO-
JIOIKHBIX YIJIOB BIIA-
CAHHOTO YeTHPEX -
YrOJXLHHKA

A+C=B+D=180°

A, B,C,D— pean-
YUHH YIJIOB;
A,CuB, D — penu-
YMHEL Tap TPOTHEO-
OOMIOYKEBIX YIJIOB

CeolicTBO cCYyMM
AJHH IPOTHBOIO-
JOXHBIX CTOPOH
ONHCARHOrO YeThI-
pEXYTrOMBHUKA

a+c=b+d

Teopema IlTosemen

mn=ac+ bd

a,cnb, d— anuHL
Oap NpOTHBOIOIOMK-
HEIX CTOPOH;

m, n ~— IJIWHBI
OHATOHAMeH ;

YETHPEXYTONBHIEK
BIIHACAH B
OKPYyHHOCTD

m, n — OIHHBL
IUATOHANEH

-1 S (p — BeTHYKHa yrIa
IInomazr (S) 3 2 masm ¢ MeRAY HIMHA;
S=pr P — OonynepuMeTp;
r — paguyc BIMCAH-
HOM ORpYHHOCTH
llapannenorpamm
Copepxanne @opmyna CruMBONbE
GopMynw PMYy (oGoanaveonns)
Hepumerp (P) P=2(a+b) a, b — pIuHE
CTCPOH;
CooTHOINEHHE MEK- m, n — SIHHH
AY KBAApATAMH 24 12— Ofnl AuaroHaneif;
LUK CTOPOH ¥ BK- m? + n? = 2(a® + b%) h,, h, — EAAHEL
aroHanei BBICOT;
B — pennqauna yriaa
S=a-h,=b-hy MeXIY CTOPOHAMK;
8§ = absin B; m, n — JTAHR
IInomaas (S) IUATOHAIEH

8= %mnsintp

{p — BEJIHYHHA Y&
Mexay ITHaroHaJIaMH
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Oxonvanue mabiuub

Conepxanuve
dopmyns

Popmyna

CumBonm
{oGoanaveHna}

CeoticTea yrios

A + B +C + D= 360°%
A=C;B=D;
A+B=B+C=180°

A, B,C, D — penn-
YHHEI YIVIOB

llpsMoyronernk
ConepxaHue CUMBONbL
Dopmynnl ®opmyna {oGo3Havennn)
Ilepumerp (P) P=2a+b) a, b — pnHHE
CTOPOH;
d — gaIuHAa
S =ab; AMATOHAH;
ILnowaas (S) g=1 d%sin ¢ () — BeJIMYHHA
2 yIJaa MeXILY
AMATOHAIAMU
Pom0G
Copepxauue CuMBOAN
DopMynn Dopmyna {oSoanavenna)
Ilepumerp (P) P=4qa 4 — AJAMHA CTOPOHEI;
h — AIHMHA BEICOTEI}
a1l m, n — AJTHMHBI
S=ah;S== !
ILromans (S) ak 3 M AVATOHAMEeH
Keaapar
Copepxanue CumBonw
dopmynsl Popmyna {oGoanavennn)
Ve A=B=C=D=9¢° |4 B C.D—

BEJIHYHHBI ¥TJIOB

Cea3r Mexay Aan-
HO#fl CTOpOHEI W pa-
AUYCOM OonucaHuoit
OKPYYXHOCTH

1:1*.=RJ§;R=—'3-—"/—g

a4 — AJHHA CTOPCHBI;
R — pagnyc OnHuCcaH-
HOH OKPYXHOCTH;

r — paguyc BIHCaH-
HOH OKPYKHOCTH
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Oxonvanue madauyst

Copnapxanwe
thopmynel

CHMBONW
{oBoanavenns}

CBasr mexay IJIH-
HOIt CTOPOHE! H pa-
IuycoM BHOHcaHHOHR

4 — AJIHHA CTOPCHAI;
R — paauyc onHcaH-
HO¥ OXPYICHOCTH;

OKDY’KHOCTH r — pagdyc BIIHCAH-
TLromans (S) S=a%8=2R? HOM OKPYHHOCTH
Tpaneuus
Conepxanne Sopmyna Crmsonbl
Popmynws Py, {oBoanaverHma)
g;fli:;;mo cpeanef m=2 J2r b m — OJIAHA cpeAHeH
JIMHAHA;
Sm b p | m O
ILnomans (S) 2 ’ h — puMHA BEICOTHI
S=m-+h

MpasnnbHbiA MHOrOYroNLHAK

Conepxanne
dopmyns

Gopuyna

CumBonb
{oBoanavenna)

CyMMa BHYTPEHHUX
yIoB (Z)

I=(n-2)-180°

¥ron

4 = 180°(n -2)
n

CeA3L, Mexay AIH-
HOHl CTOPOHBI M pa-
AWYCOM BOHCAHHOM
OKDY#CHOCTH

o = 2rig 180°
n
aﬂ

————— H
2ig 150

r=

CBAags Mexgy Aau-
HOH CTOpPOHEI H pa-
AHYCOM BIUCAHHON
OKPYXHOCTH

-]
a, = 2Rsin lio :

a;=R.3;
a4nRJ§;a6~=R

I — YHUCJIO CTOPOH;
A — BeJIUYNHA VI8
a4, — ARAHHA CTOpO-
HBL;

r — pazaHyc BIHCAH-
HOU OKPYJKHOCTH;

R — papmyc onucan-
HOHM ORPYMCHOCTH
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Oxonyanue mabaiuubt

Copepxawne Cumeonw
Sopmynn Popuyna {oGoanaueHun)
a — AJHHA CTOPOHLI;
S = 1 arn: n — YUCJI0 CTOPOH;
27 r — paguyc BIKCAH-
[Lnomazs (S) s=1g2pein 360° HOWM OKPYIKHOCTH;
2 7 R — paguyc onmncas-
HOH OKPYRHOCTH
OKPYXHOCTb M KPYT
Copepxanue CuMBOnwW
dopMynel Papmyna {oGoanaveunn)
JIMHHA CKPYIRHOCTH C=2nR
©) c
— NJIMHA OKPY K-
R HOCTH!
Inuaa gyrm (1) I=Tggil=9R | R— panuycoxpyx-
HOCTH;
n — rpaaycHas Mepa
2 .
Ilnomazns kpyra (S) S8=1tR%; 8= nd® AYTrH;
¢ — pagAaHHAA Me-
pa AyTH,
Ilnomans cekTOpa g=1 R2n R — paauyc xpyra;
(S 360 d — nuameTp;
b — ocHOBaHHe cer-
AR2n MeHTa;
TInomaas cerMenTa 8= a5 £Ss h — BEICOTA CETMEH"
Ta
() S~ Zon

TpvroHoMeTpu4ecKne ToXnecTea

sin?a + cos2a = 1;

sin «
tgpa= :
g cos o’
cos a
ctga =
g sina’

8in (—a) = —sin o3
cos (—t) = cos o3
tg (—a) =-tg a;
ctg (—o) = —ctg o

tgorctgo=1;

1
1+tgla= =

1+ctgl2om= :
g 8in? o
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cos (ot — ) = cos o cos P + sin o sin f;
cos (o + B) = cos o cos B — sin « sin B;
sin (a + B) =sin o cos § + sin p cos «;
sin (o — ) = sin a. cos B — sin B cos a;

_ tga+tgh . _py=_tga—-tgh
tg(u+|3) """"‘"_l_tga.tgﬁ, tg (o B) 1+tgu*tg‘[3’
sin 2a = 2sin a cos o; cos 20 = cos® a — sin? a;
l+cos2a _ o, l1-cos2a _ . 2 . - _2tgo
—— —cost — sinca; tg 2o T-tgla’
9.in0r.+sin|3=29.inm;'B cos a;B;
sin o — sin p = 2cos u;—ﬁ sina;B;
cos a + cos B = 2cos 9‘__2'"_[? cos #;
cos o — cos B = ~2sin u-; B sin a;ﬁ;

_ sin(a+p), —tgpe= Sin(x-B)
tga+tgp cos - cos B’ tgo—tgp cos ot *cos B’
dopmMynsl cTepeoMeTpun
Bexropbl u kooparnats!
Copepxa- CrMBONLI
HWe ®opmyna {oGosnavenun)
$opmynel
IIpaBuIo A, B, C — npo-
TPEYroJib- ﬁ + }.TC) = E HABOJILHEIE
HHRa TOYKK
IIpaBuao
—_— = — OACEB — napan-
napanie- 0OA + OB =0C neaorpaMM
JIorpaMMma
IIpaeuae _—— _— AL A LA,
MHOrO- A1A2+A2A3+...+ARH1A’;= A
 — TIPOU3-
YrOJLHH- -
o - A,A, BOJBHEIC TOUKI
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ITpodonacenue mabauioe

Conepxa-
Cumeonm
HMO dopmyns
bopmynb: {o5o3HaYennn)
OA, OB, OC —
Tpasmio peGpa napane-
—r e —3 — JAenunena;
napasie- OA + OB + 0C = OC
i OC; — anaro-
JAelHnea H&JXs apanae-
JAenBEnens
QPopmyna A, B, O — npo-
BBIYHTE- O_)B - a - AB H3BOJIBHEIE
HHA TOYKH
IIpuarak
KOJUTHHE- beg-z k — yncao, oT-
:ﬁ;‘::c;;‘_ - 4a » JINYHOE OT Hy-
HYJEBRIX @ - & = [ - B] na,8=0,0-0
BEKTODOB
IMpuzrak
KoMILIa-
HaPHOCTH p=xd +yb X, y — uncna
TPEX BEK-
TOPOB
M — cepeauna
Cepeauna a1 ./ oTpeska AB;
O0TpesKa oM = 3(04 +0B) O — npons-
BOJILH&A TOYKA
Touxa M — genTpoupg
nepeceye- sy 4 — — — ThHEYrOILHHKA
HHA MexH- OM = 3—{OA + OB + 0OC) ABC:
aH (yeum- O — npons-
poud) BOJBLHAA TOURA
Cranap-
Hoe npo- . . . 3B i
HaBege- 3+8=|3|Blcos £(@; B) , HeHyJe
HHE BeK- BHIE BEKTOPHI
TOPOB
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ITpodorwenue mabdruybe

Coaepxa-
CuMBOaBI
qm::;nu Popmyna {oSo3Hayennn)
CroxeHHe
HIE BEKTO- BB (x,+xyy tyyz £2,) 24 2)
POB B KO- blxy; Yy 24)
OPRMHATAX
YMuoxe- 5
HHe BEK- - — YHCJIO;
TOpA HA ka(kx; ky; kz) a(x; y; 2)
YUCAC
Ckanap-
HOe Opo- A -
H3Befe- asb=x%+y st 22 a(xys ¥ 21
Hue b(xy; ¥a3 2,503
Kocurye (¢ — BenAIUHA
- X X, + + 2,2 yria Mexnay
yria Meaif. cos Q= 1%2 T Y1¥2 12 BeKTOpAME
AY BEKTO JeE+yR+2fe fxE+ yd+ 22
paMu
HOnuaa o -
BEKTOPA @] = Jx2 + y2 + 22 a(x; y; 2)
Paceros-
HHe MeXK- AB = Alx; Y5240
AV TOUKA- |= ,j(x2 -2 P+ Yy - Y1)+ (25— 2,02 | Blxgs ya; 29)
MuiAuB
d(A; B; C) —
BEKTOp, [epreH-
¥pasue- OHKYIAPHBIR
Bpe naoc- | A(x —xg) + By —yo) +Clz—25) =0 R}I;:?:?;::[;o) .
KOCTH
TouKA, IpHUHAa-
AIeMAasn
ILIOCKOCTH
Obuee M(x; y; 2) —
ypaBHe- Ax+By+Cz+D=0 MpPOH3BOJLHAA
HHe [JIoc- TOYKA ILJIOCKOC-
KOCTH TH
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ITpofonscenue mabauyst

Conepxa- CUMEONL
HWe Popmyna {o6o3navenun)
dopraynm
Kocuuye cos ¢ =
YA MeiK-
Y AByMS ___|A143+ BBy +C,Cy
:g;}c:coc- ,/¢‘1L2+}3f+c2 + JA§ + Bf + C} Ax+By+
+Cz+D,=0
g:”l?:neu_ nA,x+ By +
Ry.?mpl:;c- C.=0 +Coz+D,=0
% KBYX A)A, + BB, +C\Cy= — N0CKOCTH;
ILTOCKOC- (¢ — BEIHYMHA
roik YIJIa MEIKAY
3THMH IIJIOCKOC-
Yonoeue TAMH
apar- 4, _8, _¢
JeABHOCTH I" = B_ = 6‘
ZBYX mioc- 2 2 2
KocTeii
Paccrosd- M(xg; po; 20) —
Hiie oT d |Axy + By, + Cz, + D) "1‘10‘“_:333 Cot
TOYKH J0O = x y +Cz
ILIOCKOCTH VA? + B2 + C2 + D =0 — maoc-
(d) KOCTb
7 — pagmyc-
BEKTOP MpOua-
BOJBHOM TOUYUKH
OpAMOIL;
Fo — paamyc-
BEKTOD BAHHOH
TOYKH IPAMOIT;
ITapameT- F=P,+kp; k— napgme-rp;
g:::;::_“e x=2x,+ka,, My(x4: Yps 20) —
HESA npA- ¥ =Yyot+ ka,, AAHHAA TOUKA
MO 2=2z,+ka, npAMoit;
M(x; y; 2) —
TIPOH3BOJABHAA

TOYKA IPAMOI;
P (al; g3 03) -
HaNPABJIAIO-
muil BeKTop
npamoi
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Oxonvanue mabauys:

Conepxa- @ CUMBOAB
Hue opMyna {0603HaYeHIT)

SopMmyns

VYpagpne-

Hngnpﬂ- X—X _¥-h Z-4

Mow I, Xp-% Yr-b1 Z2- 7

ABYM eé

TOYRAM
M(xy3 43 2 )

Kocunyc My(x3, Yg, 25) —

rnamzxc- a1ty + aghy + aghyl Bz IE 2 .

y cos @ = 878l | maHHEIe TOUKH;

Ay nByMs Jot +af +af: o} + 08+ | B(ay;ayay),

TPAMBLIMHI e
Do(by; by; bg) —

¥Yeaoene HATIpaBJIAK-

nepnesaAn- [i1e BeKTOPBL

KYJAPHOC- ayb, + azb, + azb; =0 NpAMEBIX;

TH ABYX ¢ — BeJINYAHA

NPAMBIX yr/a Meyxay HA-
MH

Venosue

napasu- a; _ay _ ag

JAeJBHaC B—l b_z b_s

TH ABYX

NPAMEIX

Cuuyc yr-

A8 MERAY | |Aa, + Bay + Cay

sin ¢ =

mpaMoR | ST ATeBiecl ol el af

eTRIO Ax+ By+Cz+
+ D=0 — mnoe-

Veaonue KOCTE;

mapai- pla; az a) —

:;n;,:ﬂoc- Aa, +Ba,+Caz; =0 Ha“i?azi’g‘;;

- M B

Mol u npamoii;

MAOCKOCTH ¢ — BeJUIHHA
YIaa MeXAY

Ycnosne npAMOH U myoc-

neponenan- KOCTBIO

KYAAPHOC- A_B_C

TH IpA- a, @ ay

moii n

IJAOCKOCTH
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MnororpaHskn
Copepxanne CuMeonsl
dopMynnt Popmyna (oGoaHavyeHun)
IInomank nosepxHO- S = 642 a — AauHa pebpa
eTl ky0a (S) ryba
IInomaae GOKOBOH Eagng?pnmefrp ocHo-
- £ L) L]
Mok npu Gy | " | = mcors urmes
p Box OoxoBoro pebpa)
IIlnowans GokoRoit i e;nﬁfcglx;;;%gg p-
[ICBEPXHOCTH Ha- S e Pl COUEHHA:
GoK H
?goa)noﬁ IPH3MBI { — pnnHa 60KOBOTO
Bk peﬁpa
Ilnomaas Goxosoil P — nepumeTp ocHO-
MOBEPXHOCTH NPAMO- S =pal BAHHKIA;
ro napajiaefellinnexa Gox { — anuna 60KOBOIO
(Sﬁox) peﬁpa
P — nepumerp ocHo-
BAHHA;
ILnowans GoxoBoil S, = lp.a a — aoodeMa;
NOBEPXHOCTH IIpa- Gox 2 @ — ILToINAAR OCHO-
BHAJIBHOH TPaAMAIE P DAHUA;
(Sgor) 6ox 208 @ ¢ — BeIHYMHA ABY-
FpaHHoro yriaa npu
CTOpPOHE OCHOBAHMA
IInowaas Gokopoit
DOBEPXHOCTH IIPa- S P+ Py n OP(;;:;B;IE;?HMETP Bl
BUJBHOH ycedeHHOI Goxk = T 9 B — anO(bel;ua
nupaMuact (Sg )
" — .8 a — anuHa peGpa
O6néM Kyba (V) V=a Ky6a
O6wém npsamoyroms- v @, b, ¢ — naMepennsa
;:g;g ?‘?’)panﬂenenn- =abe napajiesielnunens
S ooy — DIOmAILD
OCHOBAHHA;
_ . h — BRICOTA;
O0néM npuamMel (na- V=8 .h & — nrowanas nep-
pannenenumega) (V) V=Q-l NMeHIZHKYJIAPHOTO
CeYeHHA;

{ — pauHa GOKOBOTO
pebpa
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Oxonuanue mabauyst

Conepxaune CHMBOAD
dopmyns Dopmyna (o6 oamaermn)
061éM MUpaMHALD 1 S, — naomazns
V) V=3S8uh OCHOBAHNA;
k — BpICOTA
V ==

001éM yceueHHOH
nupamuarl (V)

- 3H(@+ 0.9, +9,)

@, &, — mromaau
OCHOBOHMIA:
h — BRICOTaA

OTHoOIeHHe 06BREMOB

v
rTerpasipos ABCD u —A8ch \%a uv —
AIBICIDI' HMEI- VAIB,C| Dy AB€D AlBlClD.
KX pABHLIE leé}(- AB-AC-AD ()ﬁTwehElﬂ'Te11)&EhEINDB
FPAHHLIE YTARICEBED- |~ A B -A.C.-A.D ABCDwA,B\C\D,
mMHAMH AU A s
Durypei BpaLLeHns
Copepxanne CMBOND

Gopmynsl ®opmyna {oBoanauenun)
IInomaas GoxoRoik R — paguyc ocHOBA-
TOBEPXHOCTH LK~ Se. =2r7Rh HUA;

auanapa (Sg,,)

A — BEICOTA

TIlnomans noaHoi
TNOBEPXHOCTH I[H-

aunapa (S;.,.,.)

S o = 2nR(h + R)

R — paguyc ocHOBa-
HNA;
h — BERICOTA

Tnomaak Goxosoii

R — paamye ocHOBa-

MOBEPXHOCTH KOHYCAa =nR HHA;

(S ? Y Stox = 7RI ! — pnuna o6pasy-
Box m;eﬁ

Ilnowansb oaIHOM R — pAANYC OCHOBA-

HOBEPXHOCTH KOHYCa Spoms = TR+ Ry | HUA

(S

I'ID.ilIl)

! — pnuna obpasyio-
mieii

Haomans 6oxkoBoit
NOBEPXHOCTH yCe-
4€HHOTO KOHYCA
(Sgox)

S = MR+ 1)

R, r — paauycu
OCHOBAHMIA;

{ — pnuna obpasymw-
mreii
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Oxonnarue maGrutib

CTH IAPOBOTO CRKTO-
pa(S)

Copepxanne Cumeonw
Dopmyn ®opmyna {oboanaveHna)

IInomaas cheprt (S) S =4nR? R — paguyc ciepbt
R — paguyc chepsi;

Inomaas cerMenT- S=2nRH H — BrICOTA

HO¥ IOBEPXHOCTH (8) cermMeHTHoOM
OOBEPXHOCTH

Maomazs maposoro S=2zR-H ff_—pﬂg:w?iﬂ:iao-

nosca (5) BOTO IIOACH

[Inomaner moBepxHo- S R — paguyc mwapa;

J2Rh —h?)

h — BBICOTA MIAPOBO-
ro CerMeHTa

R — pasnyc ocHOBa-

O6péMm mIapoBOro

caoa (V)

O8BéM nuauuapa (V) V=nR2:-H HM;
H — BrIcoTa
1 R — pasuye oCHOBa-
085sEM rKorYCa (V) V= 3 aR2-H HUS;
H — BRICOTA
O6BéM  yCEUBHHOTO 1 V= f(;;o;;g::gl:lycu
= = 2 *
rouyca (V) 3 tH(r2+ Rr + R?) H — BEICOTA
.. _4 .v< 1,4 |R— pagaycmapa;
O61ém mapa (V) Vv 3 nR% V 3 rd® | g AUAMETD MmAapa
V= ry, r'y — pPagnychl

- %(3:-% +8r§ + H?)

OCHOBaHMNH
MIAPOBOTQ CROA;
H — BHCOTA

(00BEM mapoBoro
cermeHnTa (V)

V-Ttgz(R— %)

V=22 @r+H?)

R — paanyc mapa;
H - BEICOTSH;

r — pagHMyc OCHOBa-
HHA WIAPOBOTO
cerMeHTa

00BéM mapoBoro
cexropa (V)

V- 2xR2-H

R — paguyc mapa;
H — BricoTa




OTBETb| K YKASAHWA

Fnaea 1. BeeageHne B crepeoMeTpuio

1.004. Yraszanue. Paccmompume cayvau: a) AB — duamemp oxpyxre:
rocmu; 6) AB — xopda, e AsARWUAACR FUAMEMPOM OKPYICHOCMU.,
1.009. IIpamasna. 1.010. Her. 1.012. Moxn0, ecnn oaea (j1100a7a) 13 TO-
YeK HAXOAWUTCA B IIOCKOCTH, KOTOpAA MPOXOAHUT Yepes TPHU OCTABLIHE-
cA ToukHu. 1,013, a) Her; 6) ver. 1.0M. Yrazarnue. Yepes niobsvie mpu
moykl daHKoll guzypol nposedume niockocms u Joxamume, wmo ace
acmanvhHsie moxxy uezypw npuradiescam amolt  nRAoCKOCMU.
1.015. Vraszanue. Yepes npamyo u ne reacauljio He Hell MoKy Rpoxo-
dum naocrocmb, 1.016. Yrwasanue. Yepes Gee nepecexawoujueca npa-
Mbie Rpoxodum naockoems. 1.017. Jlexar B OpHON INMJAOCKOCTH.
1.018. Tpu opaMele NpPOXOZAT uyepes oauy Touky. 1.019. Yrazanue.
Amu npamwvie He aexam 6 odnoit naocxocmu. 1.020. YVrasanue.
IIposedume npamyio, nepecexkawwiylo 6ce mpu Oamubie nNpRMbLLE,
1.023. Heabaa. 1.024. BepHo. 1.025. a) MoxHo: 6) HeJB3A; B) HeJIB2A;
r) MOXKHO, £) MOKHO; e¢) MoxkHo. 1.026. Vrazanue. Tpu dannvie npa-
Mbte Aexdcam 6 00noit nrockocmu. 1.027. He momer. 1.031. a) AM;
6) CD; BYAC; r} BD. 1.032. 4 nnu 14. 1.035. a) AA; 6) CC,; B) AB,;

r)CD,; #)BC. 1.038.3.,2; % 1.039.%; ?. 1.040. ) 6;

r}Y,; nByNY,; e} 1:3. 1.042. [Ilects. 1.043. [IpaMbie nNpoXogar ue-
pes OfHY TOYUKY HIAM napaniefnsHbl, 1.051, Hepepuo. 1.052.4:1.
1.053. a) TpeyrolbHHK OPAMOYTOJLHBINA, TAK KaK ero OpPTOUeHTp Je-
JUT Ha IPAMOH, coaepsKAaIell ero cTOpoHYy; 6) TpeyrolbHUK papHObEn-
peunetii (DE = DF), TaK KaK ero MeguaHa ABAAETCA €ro H OHcceKTpH-
COH; B) TpeyrodbHHK DEF — UpAMOYTOABHHE, TdK KAK TPEYTOJBHUK
K DF — npamoyroaeHeiit, [leHTp onncanroil okoio Tpeyroasanka KDF

OKPYIKHOCTH JIeMKHT HA ero cropoHe DK. 1.055, 5.7. 1.056.5.J7.

%@- af3, a5, @. 1.058. A,B,

;5 ) = a.

1.057. Tpanenus;

¢ 4.060. Tpanemna. 1.061, 3¥13, 1.062. J3.

1.059. Tpaneuus; 5 3

1.063.5&.1.064.3J§.;12J§;12J§.1.oea.a)§;5)§;n){§;

r)ﬁ;n)@.1.067.3)?;6)1;5)£;r)l;n)l.1.068.3)4;1')X1;
;B ifgily

MKX;; e)1:1. 1.069.5)8./17; ml:1; e BM. 1.070.5; 3.

3
2a./2

1.071. PapHoGepeHHRIH TPEeYrOJbHUK; 3
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Fnaea 2. Mpsamble B NpOCTPaHCTBE

2.001. Vrasanue. IIpumenume npusHax cCKpeUusaOUUXcs NpAMbLE.
2.003. Jlio6an npAMan rpaku AA, BB, npoxoadman yepes TOIKY 4,
NepeceKaeT CHKpeIquBalmuecs npamele A, D, u BB,. 2.005. Her.
2.006. IlapannensHnl. 2.007. Hlects. 2.008. Moryr nepeceraTses,
cKkpemEBaThca. 2.009. He moryr. 2.010. [IapannenorpammM. Ywrasa-
Hue. Bocnoavayiimece ceolicmsom cpedHell AURLU MPeYyzORbHUKA.
2.0M. Vrasanue. [Tpumenume meopemy 3 u axcuory npamoil u nroc-
xocmu. 2.016.1)a)6; 06)15; 2)a)l; 6)29. 2.017. a)IlnockocTe;
6) maccKoeTs;, B)©. 2.018. a) CkpemupaoTces;  6) CRPelNBAIOTCH;
B) CKPEHIMBAIOTCA; ) IapaIeNbHEL; ) CKPEINHBAIOTCSA; €) IEPECeKalOTCA;
) CKpelMBalOTes; 8) Nepecekalorcea. 2.019. MM, = 9; 00, = 11;
DD, = 7. 2.020. a) MoryT 6eITE NapannelbHEIMH, IepecekaTbes; 6) Mo-
YT TOJBKO CKPEILMBATECH; B) MOrYT OBITH IMapaiielbHBIMHE, TIepece-
KaThCH, CKpeluBaThed. 2.021. Her. 2.022. Viaszanue, Pacomompume
naockocmbv o = (a, C) it mouky eé nepeceverun ¢ npamois b. Haitdume
MHOmecmao acex mowek C, A48 KOMOPouix 3adaxa He umMeem pellenus,
2.023. a) He moryt; 6) 0 < C,C, £ 14. 2.024. 7; 2. 2.026. Ilapanneno-
rpaMM, IIOCKOCTh KOTOpOro napaineinsHa BC u AD. 2.027. a) Crpe-
HBAIOTCA; §) NepeceraloTed; B) IAPAANeBHLI; I') IEPeCeKalOTCH; K} Ia-
palllenbHEl; ) CKPEeLIMEBANOTCH; ¥K) cKpeninBalores. 2.028. 1) a) Cxpe-
IOHBAIOTCA; 0) CKPEIMBAIOTCHA; B) INMEPECEKAIOTCA; T) NMapajlileflbHBI;
) cKpellluBaloTca; ) ckpemmeaores; 2)a)2:3;6)1: 3. 2.029.8)3: 1.
2.030. Vrasaunue, Kornyvl smozo ompeska — uyenmpoudst zpaneil
mempaadpa. 2.031. 1) a) 30°; 6) 90°%; B) 150°; 2)a)30° 06)90° B)45°
2.032.3), 6)da; ©B)Her. 2.033.He nepnenwaurynapuel. He wmoxer.

2.034. a) 60°; 6) 45°; B) 0°; ) 80°; a) arctg g . 2.035. arccos @

10 °
2.087. N2 Mpambie Pacnonoxaune MGRA: :I::MHMH

1 | LNuEG Crpelusan Tca 90°

2 | F,\TuFH IlepecexalpTca arctg %

3 | FINuKT INapanaenbHED 0°

4 | TNuEG CKpemagaonTca 60°

5 | F,TuKN Ilepecekawred Arccos g

6 | KH,uwLN CxpelnrupaoTcs 30°
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2.038. 60°, 2.039.a) == uJ§ ; 6) =3 a*@ . 2.040. ¥rasanue. Oboznauum o =

=(a, c). Bce npamuie npocmpaucmaa, Napainenbrble ¢ U nepecealo-
Ujle @, TEHCAM & NAOCCKOCIU O, U HU O0HA L3 HUX He nepecexaem npa-
My b. Anarozuvno, ace npAMble NPOCMPAHCMEA, NAPAAILALHbIE C UL
nepecercaowiie b, crepewsuaaiomca ¢ a. Bee ocmaanvhble npamvie, na-
Darnervubie ¢, ckpewusaiomca u ¢ &, u ¢ b 2.041,.8 m 3.
2.042. 8) 3: 1. 2,043. 2) Terpasap M, M, M, M, — npasnicHLIA ¢ peb-

pom 2. 3) a) 60°; 6) 90°; ) 90° r) 30°. 2.044. a) 22 J_ s 6) 22 9*/5 f

2.045. 1) a) CkpemuBaoTCa;
r) ckpemuBarwTes; 3)a)l:2; G 1: J2; B)1: J6: 4) a) 60°; 6) 60°;

B) 90°; r) 30°; o) 45°. 2.046. 58.
2.047.

) CKpeIMBAIOTCA;

B) DapannebHBI;

N2 Npamme Pacnosoxenne . em: ;::“hm“
1 AA, uCC, IMapamnensin 0°

2 A,C,nB,D TlepecekaloTcs 90°

3 AC,uCD, Iepeceralorca 45°

4 AMucCg, CxpemnBaIoTCA 90°

5 A,DnuDC, IMepecerawTen 60°

8 A, C,uBD CKpelluBaloTca 90°

7 ACnAC IlepecekaloTcs arctg 4.2_%

8 A,Bub,C IMapanneasHn 0°

g A CuBB, CkpelmmpaloTcs arctg /2
10 A,DunAC CKpeInuBAIOTCA 60°
11 A MnBC Cxpemmupaiorca arctg 2
12 A,Mn BK Cxpennsaiorca 90°
13 C,KuB,F CxpelnMBaOTCA | 2 arcsin 0,4
14 C,OuAB, CrpeIllNBAIOTCH 30°
15 A,BuB,D CRpelIHBaIOTCA o0Q°
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2.053. IIpr anuHe 6 npAMEle TEPECEKAITCA, IPH OCTANBHBIX — CKDRIIM-

parorca. 2.054. 2./2. 2.055. a) arccos ?; 6) arccos %; B) arecos é

4 *
) arccos il—l-(:-) ; &) areeos % .

Fnaea 3. Mpamana n NNOCKOCTEL 8 NPOCTPAHCTBE

3.002. 3) Ia; &) mer. 3.003. Her. 3.004. Yrkasanue. Paccmompume
cayuau, kozfa npambie: a)naparreasuwt; 06) nepecexawomcs;
B) ckpewjusaiomca.3.006.1 — A; 2 —B;3—A;4 —B;5—B;6 —B;
7T— A; 8 — B. 3.007. IlapananeabHul. 3.008. MoryT nepeceraTheA HIH
O5ITE NapaslensHemMu, 3.009. MoryT cxpeliuBaThCA MM OLITL TAPATI-
nenpHbMH. 3.010. Ovu napannensHbl. 3.012, a) Her; 6) ger; B) Her.

3.015. 1. 3.017. Tpaneuna. 3.018. 12./11. 3.021. Her. 3.022. a) I1a-
pajienbHbl; 0) napaianenbHRI, B) NapajieNbHbl; T') HDapajlieNbHEI;
) napanfiefsHEL; €) nepecexawTed. 3.024. Papnobei\peanEie TpEyroas-
HUKHK; 4 .Jﬁ . 3.025. PapHOGeapennan Tpaneunusa nepuMmerpa 10 1 nno-
mazn 3.3. 3.026.4(1 + fB) K P <A1+ JT7); 4.2 < S < 4.8.

3.028. 20./5 . 3.033. 4./7 . 3.034. 18 cm. 3.035. 10. 3.045. [IpaBuis-
HO: OAMH KPYr mam aBa paBHBIX Kpyra. 3.046. Yiaszarmue. Hcenons-
3yiitme ceolicmso Meduanm pagrobedperHH020 mMpeyzoabHUKA.
3.051. a) Het; ©) BooOmie roeopa, Her. 3.053. ¥Vwazanue. Bocnons-
3yitmecy meopemoll 0 mpéx nepnendurkyarapax. 3.056. Yrxasanue. Boc-
noasaylimecy meopemois o mpéx nepnenduryaspax. 3.057.a)0;

¢ ; b a.059. Hpamaa BD. 3.060. Yxazanue.

G) a cos o} B) —a cos a3 T)

Yeor MLN — npamoii. 3.063. Vraszanue. Ilpanan AC nepnenduwy-
Arpna naociocmu (BOD), 3.064. Yrkazanue. Ilpamas OM nepnendu-
KYAapHa naockocmuy mpaneyuu, a yeoa ACD — npamoir. 3.065. ¥Yroa
ACM. Yrasanue, Bocrnonrvsyiinece meopemoil o mpéx nepnenduxyasn-
pax. 3.066. Yxaszauue. a) Haocxocmu OMP u BCP gagummo nepnex-
duryasprut; 6) naockocmu OPP, u ABP 83aumto nepneHOuKyrapHi.

3.070.a)2; ©6)J7. 3.071.2)2./3; 6)6. 3.072. J2bZ - a2,

3.073. J/34; ./41. 3.074. 6 /6 cm; 9n cm?. 3.075. 5 cm. 3.076. 13 cm.
3.077.a)22cm; 6)l4cm; B)18cMm. 3.078.17 mpm aofom  a.

3.079.9cm; 643 cm.  3.080. g@ 3.081.10. 3.082.8) /2.
3.083. 60°. 3.084.Her. 45°. 3.086.60°. 3.087.a)45° 6)45°.
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3.088. ¢. 3.089. 45°. 3.090, 30°, 3.091. 10°, 3.093. bsingp m a sin¢.

3.004.45° u 60°. 3.095,2)30% 6)45% 5)30% r)arcsin @ ;
R) arcsin % + 3.096. a) 30°; §) arcsin ? ; B)arcsin g ; ) arcsin @ :
) arcsin @ ;1 e) 0.
13

3.097. Npaman Uamepreambii

Ne M NNOCKOCTL RNOCKUA yron Benwuwna yrna

1 MCu ABC ¥ron MCD 45

2 MBuABC ¥ron MBD arctg %

3 MAun ABC ¥Yron MAD 45°

4| MOuABC Yron MOD arctg 2

5 ACu MDC ¥ron ACD 45°

6 ADuMDC -— a0°

T ABu MDC — e

8 OKu MDC —_ 920°

9 | omMuMDC Vron OMK arctg ?

10 ACuOAM — 0°

11 AOu ADM ¥ron CAD 45°
3.098. n

pAMan Uzmepremulii

e W NAOCKOCTH npoCKWid yron Benuuuxa yraa

1 KAn ABC Yron KAB 45°

2 { KMwuABC Yroa KMB arctg 242

3 CAuMBK — 90°

4 BAuBMK ¥Yron ABM 30°
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3.099.

Oxonvanue madauubt
N2 Npnesan Hamepnemuiii Benvuuua yrna
M NAOCKOCTH NNOCKWIA yron
ACu KBA Yroan CBA 60°
BMuKBA ¥ron MBA 30°
T AK u BKM Yron AKM aresin g
8 | BKuACK Vron BKM arctg @
9 | MBuACK Vron BMK arctg %
10 | AKuBCK — arctg %
MNpaman Hamepnempiid
Ne ¥ NNOCKOCTD NAGCKMH yron Benuuuna yraa
1 MCu ABC ¥ronr MCO Arccos ?
2 MK u ABC Vroa MKO arccos %
3 CBuAMK —_ gp-
4 CAuAMK YronCAK 30°
5 OCun AMK ¥Yron COK 60°
3] CMunAMK ¥ronCMK 30°
7 PBu AMK ¥ron BPK 60°
8 APuMBC — 90°
9 OM u MBC Yron OMK aresin %
10 AKu MBC Yron MKA arccos %
11 MBwu ACP — a0°
12 BCu ACP ¥ron BCP 30°
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3.100. N2 fipaman U NNOCKOCTL BenwuuHa yraa

1 AB,uABC 45°

2 ACuAA B 45

3 MFuDD,C 45°

4 MFwDDB 0°

5] AMur ABC arctg — 2"[5
8 ACu MKF 90°

7 AKu MKF arctg 3
8 AC, u BCC, arctg %
9 C,DuACC, 30°
10 BID H ACCI arctg ﬁ
1 AA, n AMF arctg 342
12 DD, u AMF arctg %

3.104. a) [Ise TOYKH; NpaAMAan; ABe LIApPANJe]bHBIE IpAMEIe; §) Mpsa-
Maf; IpAMad K NpHHAAJIEKAIIAA eif TOYKA, JBe NepeceKalInecsa upa-
MEI¢; B) IpAMAA M He NPHHAANEKAILAA €ii TouKa; JBe NapajfelbHEIS
npAMele; [OBe OepeceKawiuMeca npamere, 3.108.3,5 miu 8,75.

B
sin =
3.109. Moo, Hesoamosxkeo. 3.110. 90°, 3.111. 213.1'1::sin([m“p .

3.113. 2./m? + 2a2. 3.114. Pou6, DD, = 6, nepumerp 20 u mnomans
4./34. 3.115. 3-59§. 3.116.2)43; 6) ngﬁ. 3.119. 12_3 < KH < 1.

3.123. 8; % 3.124. %; 6. 3.129. [lepecekaloTca B OAHOH TOuKe.

3.131. Yrasanue. Cnpoerxmupyiime pétpa PA, PB u PC na naockocms
ABC u socnoabvaylimecs meopemoit o mpéx RnepnenHduxKyaspax.
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3.132. OxpyxsHOoCcTh ¢ fuaMerpom BC, rape C — ocHOBaHUE MepOeRmN-
KyJdapa us A Ba o. 3.133. Vrwasanue. Cnpoexmupyitme péépa PA, PBu
PC na naociocms (ABC) u socnonbayiimecy meopeMoii 0 mpéx nepnen-

duxyaapax. 3.136.8)4.2; 13./5. 3.140. ;‘gg g‘;. 3.141. 3,5.

3.142.6)%: B)1:1. 3.143.ab.2. 3.144.&)37?; 6)?; B)2J3

3. 145.a)“'f_ “f‘; “f . 3.147. ”2_4“2, "'g“ 3.148. a) 90°;

6) 60°. 3.149. a) 60°; 1) 90°. 3.150. [IpamMyo, nOepHeHAHKYIAPHYIO
NJICCKOCTH 3TOT0 MHOTOYIOJARHHKA H NPOXOAAINYIO Yepes MeHTP BIU-

CAHHOH B HEro oKpy:KHocTH. 3.151. -j—; . 3.153. 48; 16. 3.154.6) ./3;

B)1:2. 38.156.2:7. B3.157.[6.3; 12.3]. 38.158.2r. 3.159.1.

3.161. arctg »— 3.162.5)0,2./15; 6)0,25/3; 2)0,125.3;

sin 0,5x "
r0,25./6; 2)0,2./15.

Fnasa 4. NNOCKOCTW B NPOCTPAHCTBE

4.005. Vicazanue. Henoavayiime meopemy o nepeceveruu deyx napan-
REALHBX  RAOCKOcmelt  mpemseit  paockocmuio.  4.011.6) 12.

4.015. 4% cMZ, 4.016. 48 cm2, 4.017. 1. 4.018. 6 uau 3. 4.020. Yrasa-

rue. Hepea moury A, nposedume npamyw ¢ || b. 4.021. Vrasanue. Je-

pes npamvie a4 4 b nposedume nAOCKOCMU, RAPAANCALHLLE O.
4.022, a) Papnofeapernana Tpanenpsa; 36; 6) papHoGeapeHHHN Tpe-

YIOJbHHK; 152‘@ 3 B)Kpagpar; 36. 4,023, a) 18cm; 15cm; 6) 54 cm;

72 cM. 4.025.2)4./3; 6)%_ 4.028. 6) 3(“42&’“; 319'{:‘;“2;

r)§.4.029.1—A;2—B;3—B;4—A;5—B;6—A;7—B;3—
A; 9 — A: 10 — B; 11 — B; 12 — A. 4.033.4. 4.034.90°.
4.035. 4.036.75°. 4.037.49°. 4.038.100° wm 80°

s1n E

4.030.2./2. 4.041, o2t bi42abcosa 4043 143 4.044.6.3.

3ln
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4.045.50./2. 4.048.90° 45° 60. 4.047.arccos é .

6} arctg 2. 4.051. 24 cmZ. 4.083. arccos -? :

4.055.

B) arctg Jé : T) arccos -? .
BaaumHoe Yran mexpy

Ne finockocTu PRCNONTOXSHWE NNOCKOCTAMM
1 ABAuD,CD ITapanxeAbEbI 0°

2 A\B,C,uDD,C | Iepecekarorca 20°

3 A BDuB\D\C | IlapanrzenabHnl 0°

4 B,ACu ADC TlepecekaroTca arctg 2

5 A,;BDuC,DB NepecerawTca 2 arclg g
6 ABDnCC A | Ilepecerarorca 90°

7 ABC,uADC Ilepecerarotcsa 45°

3 AMAnB,C,C | [epecekarores arctg 0,5
9 A MAnBBD | lepecexawrea | 0,757 ~ arctg 2
10 | MA,DuCA,D | Ilepecekarorca arctg 2

4.050. a) 90°;

90°. 4.034. a) 90°; 6) 45°;

4.059. Her. 4.062. [[a. 4.063. a .Jcos 2¢ . 4.064. a)5./2 em u 10 em;
6)5./6 oM n 10cm. 4.065.2)4./73; 6)12. 4.067.2a)90°% 6)60°;
2J:‘3 3 J42 2ﬁ

;3 Tr)arctg 5 J) 2 arcsin —=

= 2 arcsin “i.

B) arctg

HJIH

4.068. a) /30 ; 6) arcsin %2 r . 4.069. a) [a; 6) na; B) HeT. 4.070. 8(1 +

+ Jg)u 16& . 4,071, 10{J§ + 1) u 25./2. 4.073. a) 45°; 6) arccos 1 .

5
4.076. Hepepro. 4.077.2)3./7; 6)3J3. 4.078.6. 4.079.9.

4.080. .f2—1 HITH J'.Ti’ . 4.081. a) 4; 6) 4; B) He MeHee 4. 4.082. a) Cxpe-
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HIMBaloTcd; 0) napanneneHn; B)H. 4.083.2,4. 4.084.4 unm 3.
4.085. Paccroaane mexay TM u DC pagno 0; mesxny TM u BC — 1;

mexkay TM n AD — 3; mexay TM n AB — 4; mexay TM n AC — —-‘?—;

mesxay TM u BD — %

4.086.
Paccroanwe

Ne Mpamuie MEXAY NPAMBIMK

1 MC AT b

2 AB cD bsin g

3 MT AC 0,5b cos g

4 AC BD 0

5 AB MD 0,56 sin a
4.087.

Paccroanve

Ne Mpamsie MeNay NPAMbIMW

1 AA, DC a

2 BB, DC, a

3 DC AK a

4 DD, AK 2“5J5

5 B,D AC ?

6 AK BC %

7 B,C ¢,D ?

8 AK BD #

9 DK AC, 0
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$0%8 1 Npamuie sy Mpamm
1 AC MO 3
2 BC AM 3.3
3 0K PM 0
4 Mo KC %
5 BO AM @

4.089.2. 4.090.coso. 4.091.100./2; TOALKO pABHOBEJIHMKH.
4,092, 21./3. 4,093, 2) a2./6; 6) 3a2. 4.094. arccos é . 4.095, %_22 .

4.096. a) arccos 0,75; B) arctg %-ﬁ . 4.097.60° m arctg(3.3).

4.098.arccos§. 4.099. 5 5 SU-cs"9) 4 400.50.,3.

T
cos™ ¢ 2sin? l§p cost? ¢

7&2 30 2 2 2
4.101. ———.  4.102. = an’. 4,103.16./2 cM2. 4.104. 9 cm2,

4.105. a) 60°; 6) 36 ./3 1v2. 4.106. Vrazanue. Bocnoabayitmecs npu-

Fnaxom napanneibrocmi naockocmeii. 4.107. ¥Vrasanue. Bocnonb-
Jyiimecv nPpuUIHAKOM napaiaeabHOCmu nrocxkocmeir. 4.109.7.

4.111 ab be | ac
JaZ+ b2 Jo? 42 ot + el

me pé6pa PA, BP u PC na naockocmsb {ABC) u socnoawvdyitmeco meope-

Mot 0 mpéx nepnenduxyrapax. 4.114. Qrpy’KHOCTE ¢ AHaMeTpoM BC,

. 4. 113, Vxasanue. Cnpoekxmupyit-

riae C — OCHOBAHME [IEDIEHANKYNAPA B3 A Ha o, 4.116. £ .4.117. B) a;

3
a.f2 ab.j2 a3 ac/3
— r) —————., 4.118.B) == r) ———,
1 2 V2at £ 51 )2 2730t + ot
4.119. — % . Pcosa+1. 4.120.m. 3. 4.121.30°. 4.122. 2,
2003% 3
4.123.4./17. 4.124.a)§; 6}21/;_3; 3)1,7"@; r)z—%@; n)%;

ezJﬁ
13 °
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Fnasa 5. PacCTOAHWA B NPOCTPAHCTBE

5.001.a)4; 6)2; 8)8, 5.002.1 wap 7. 5.003.7:10. 5.004. 21 cM 11
30 cM. 5.005.119cm 1 170 cm. 5.006. Her. 5.007. [a. 5.008. a) 3;

6)9.4/3; 2)60°. 5.009.90°. 5.010.2)4; 6)2; 8)3; r)2; n)aé.
5.011. a) 12; 6) 6; B) 3; r) 4. 5.012. 4. 5.013. a) 2; 6) 1,6; B) 1% ;1) 1% .
5.014. a) 18; 6) 9; B) 10. 5.015. a) 3; 6) 2; B) g; r) 2,5; x) 1§. 5.016. 8;

8; 8. 5.017. 4; 4; 4; 8. 5.018. 3; 5; 8; 8. 5.019. ./3; 3. 5.020. 10.
5.021. 5. 5.022. 12. 5.023. 5 wym 11. 5.024, 5 uau 15. 5.025. 4 unu

10. 5.026. 4 u 8. 5.027. 6 u 24 nnu 36 n 6. 5.028.4) 5.3 ; 6) @ )

5.029.38)4; 6)3,2; 8) -2 )2./2. 5.030. . 5.031. a)“ﬁ,

ST ﬁ.fa + b
a2, . a.f6
6) =8 5
5.032.
PaccToanne

Ne Npambie MEXAY NPAMBIMMW
1 MM, QP a
2 NN, QP a
3 QP M,K a
4 QQ, MK 293[2
5 N\Q MP ?
6 MK NP %E
7 N,P PQ ‘13_3
8 MK NQ 2“1{1—7-
9 QK NP, 0
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5.033. [Ipe npaMele nepeceveHH A MNOCKOCTH O U IBYX IIIOCKoCTell, na-
pannenbHEX miaockocTH B. 5.034. Yernlpe npaMbIe, HApaNIeIbHLIC
npamMoil nepecedeAna naockocreit o u B. 5.035. Ilpaman, napaniaens-
HaA JAHHBIM NPSAMEIM, HIH OYceToe MHOMecTBO. 5.036. [Ipamaa nepe-
CceueHHA NAOCKOCTH O M IJIOCKOCTH CePeHHHLIX NepneHAHKYIApoB OT-
pesxa AB My OyCcTOS MHOMECTBO, HIAM DNOCKOCTS o, 5.037. [Ipsamasn,
npopedéHHAA NEPNEHANKYJIAPHO IINIOCKOCTH YeTHPEXYTONBHUKA depes
LeHTp OnMCaHnoit OKOAC Hero orpykHocTH. 5.038. IIpamaa, npo-
BEEHHAA NEPHeHAWKYIAPHO IUIOCKOCTH YeThIPEXYTOJbHHKA depes
IeHTp BIUCAHHON B HET0O OKPYIKHOCTH. 9.039. OKpy:KHOCTL fHaAMeTpa
AB, rie A — ocHOBaHHe TNepneHAHKYAApa AM K nnockocTH «o.
5.040, Oxpy:xHOCTE pagnyca 3 ¢M, LUeHTPOM KOTOpOiH ABIAETCA OPTO-
FOHAJBHAS OPOSKIMA TOUKM A HA ILMOCKOCTh o. 5.041. ORPVRHOCTS
paguyca 8 cM, IEHTPCOM KOTOPOH ABJAETCA OPTOMOHANBHAR HPUEKITHA
TOYKHM A Ha JHHWIO lTepecedeHHA nmaockoctell o n B. 5.042. 3; 6; 15.

5.043.10. 5.044../3. 5.045.4,8. 5.046.2.2. 5.047.a)¥;
6) 9_@; B) @. 5.048. ) 5; 6) 2,5; B) 2%. 5.049. 9; 9: 9; 27; 27; 27;

45. 5.050. 48 “JB 5.051.2)12; 6)12; 8)6; r)8; m4,5. 5.052.3,5.
5.053 “—“2”2‘“2

2b
OHT Yepe3 TOYKY A M NepOeHIHKYASPHA OpaMoit m. JlmamerpoM ok-
PYHOCTH ABAAETCH 0TPeaok AR, rae B — TouKa NepecedeHMs M H A.
5.055. B n1ocKoCTH ¢t OKPYIXHOCTE paguyca 8 cM, a B IIOCKROCTH [} —
OKpYRHOCTBL paauyca 6 cMm. IlleETpaMy aTHX OKPYSKHOCTeH SBNAIOTCA

a2
5

. 5.054. OxpyRHOCTE, INOCKOCTE ¢ KOTOPOil Mpoxo-

OPTOTOHAJNBHLIE TPOGKIMY TOUKH A Ha maockoeTH o u . 5.062,

5.063. 2 f .5.064. 22466 J_ . 5.065. salﬁ 5.066. & . 5.067. CeMs.
5.069. f(x) = 2 /1 +(sin2 ’5‘) 5.070.[1,4; 5]. 5.071.a)la; 6) zet;

B)Aa; r)Her. 5.072.a) .3; 6)—"/1—_3: B)gi I‘)%; K)E-

4
5073.)*/3 6)3*/_3 E,B)J_l @.5.074.51) 1;6)@;

n)«/é;r)lio".
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FnaBa 6. BeKTOpHbLIA METOA B NPOCTPAHCTBE
- — — —
6.001, a) la; 6) ma; B)mer. 6.003.a) AC; 6) AC,; 8)C,B; r) DB ;

— -— + g4

x) DC;e) AC ;) 0. 6.005. 2) PE. 6.012. a) -1; 6) 2. 6.014. Vrasa-
nue. Bocnonb3yiimecsy npusnaxom Korruneaprocmu Jeyx aekmopoas,
6.016. Yxasanue. Bocnorvayiimecs c80llcmaom Meduan mpey2onbHu-

—y —_ s —

xa. 8.021.a)M = C;; 6)M = D; B) AM = 2AC; 1) AM = 2AD;
— —3

n) AM = 2AB. 6.027.1a. 6.030. Vkaszanue. Cx. 6.015, 6.017.

- -2 2+, 237 1=, 2,

6.031.0,24D - 0,24B. 6.032. 3H. 6.033.2) 2 & + 53, 6) -zd + 3b3

- - - -+ -
%5; r)%a + %B; €)0-3 + 5. 6.034,3.6.036. PD =3 - b+ &

_ - - — >
AE = —a + 0,6c. 6.037. A;C(1; 1; —~1). 6.038. Ja. 6.039.a)0-a +
+0,55 + 0,5¢; m)d + b - & e)2a + 0+b — . 6.040.a)(0; -1; 0,5)%

6) (0; 0,5; 0,5); 1) (—1; % ; % ] .6.041. Viasanue. Cu.6.017. 6.042. Yica-
sarue. Henonovsyiime npusnax KOMRAGHAPDHOCIMU MPEX 6eKmopos.
86.043. Yrasanue. Bocnoavayiimece RPpUIHAKOM KOARUREADHOCMU

dayx sexmopog, 6.0458, Yrasanue, Joxarxume KOMRAGHAPHOCb 8CK-

—_— — —

mopos OP, OH u OK. 6.046. Vra3anue. Cu. 6,015, 6.047. Vxasa-
Hue. Bocnoavayiimech npusnakom KOMRAAHADHOCMUI MPEX 8EKMOPOE.
6.048, a) 0,5; AeKuT BEYTPY TPEYTOALHEKA; 0) —6,38; JeXKHUT BHe Tpe-
yroJasHUKA. 6.049. a) He umeroT o6imux Touex; 6) rouska K — obmasn;

B} OTPE30OK NepeceKaeT MIOCKOCTE; I') OTPe3CK NapaljiefleH IIOCKOCTH,
6.050.1:8, 6.051.1:1. 6.052,1:12. 65.053.1:1. 6.054.5:4,

6.055. 1: 2. 6.056.6) Mononam, 6.057. a) MK = 2MA + MB +

—
+ % MC;6)6:7; B) 7‘;? . 6.059. a) 90°; r) 45°; ) 60°. 6.060. a) 60°;

6) 120°. 6.063.a) 10; 6) 7./2; B)-10; 1) 0; 1) -4,9; e)4. 6.064,a) 2;
) 0. 6.068. a) g; 6) :/23; B) %; ) @_‘_{2‘—2 6.089. a) 2; r)0,75.

6.070.a) /2; 6)5; 8) J19; 1) 2./2; 1) /38. 6.071.a)2./3; 6)2./5;

8) 3./3; r) /1. 6.072. -3. 6.073. -13. 6.074. 11. 6.075. g s-2s % .

— = - 3 1 2
86.076. m = J2+.a+b -¢. B8.077.| —; —; —— }. 6.078. -6.
= f2ea ¢ (./14 J1d ./14)
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6.079.(1; 1; 1). 6.080. ( 6.081. a) Het; 6) aa.

A ﬁ)
6.082. a)0,5a%; 6)-0,5a% r1)0,254%; a)-0,2542. B.OBS.G)E;

r) arccos i 5 . 8.086. Vrasanue. Bocnoassyiimecs npusHaxom nepnen-

dunyanprocmu dsyx eexmopos, 6.087, 1) a) - "/_ 1 0) == ﬁ ;3 2) &) arccos % .
6.088. 2) a) arccos %; 6) arccos (—é ] 6.089. %.

242 - a?| _2, 3J_ 2
6.090. arccos 2T TRy 6.098. a) e 6) /. 6.099. 3

J11, .f137, 31./2
6.100. a) arccos TR 6) 3. 6.101. a) arccos 561 ° G) 55 °

7 12 2. TR .
6.102. arccos T 6.103. 5 6.105.a) AC; B) AC. 6.106. a) a;

6) na. 6.107. Yrasanue. Jowaxcume, umo AA, + BB; + €Cy = 0.

6.109. Yrasanue. Bocnoavsyiimect npu3HAGKOM KOMNAIARAPROCMU
mpéx aexmopos. 6.114. Vraszanue. Bocnoav3yiimecs npusnaxom
KomMnranaprocmu mpéx sexmopos. 6.116. a) Orpeack; 6) mapaineno-
rpaMm; B) napainenenuneg. 6.117. 1:3. 6.118. Yrasanue. Henoao-
syiime yewmpoud mpeyzoavhuxa ABC. 6.119. 2 : 3. 8.120. Yrasanue.
Beedume edunuinvie gexmopsbt Ha péSpax MPEXzPARHO2O Y2aAa U
ucnoavayiime ceoiicmeo duazonanell pomba deaume ezo Yeibi NONO-
aam. 8121, Vrasanue. Omacsxcume eQUHUENbIE SeKMOPbL oM MmMoy-
KU nepecevenur duazonaneir napaaseaenuneda, 6.123. Vraszanue,
Bocnonrvsyiimece RPUIHAKOM KOMRRAHAPHOCMU MPEX gexnopos.
6.124. Yiasanue. Bocnoasayiimecs cL0XHCeHUEM 6eKMOPOB NO NPAGULY
napaaarerenuneda. 6.125. Vrxaszanue. Bocnorsayiimecs NPpUsSHAROM
KOMNAAHAPHOCMU MPEX GeKMopos.

Fmasa 7. KOOPAWHATHbBIA METOA B NPOCTPAHCTBE

7.004. 3(2; 3; -5); b(L; ~4; 6); 8(-3; 2; —5); B(1; 0; 1); 7(-2; 1; O);
0;0; -1). 7.005.8 =81 + 7] —2k; b =0+ —5] —2k; & = —1 + 2] +
+0-%; p=21+0:F -3k §=0-1 +0+] + 5%. 7.006. p(5; 15; -5);
§(4; -18; -9). 7.007.m = 4; n = —1,5. 7.009.[3| = 5.3; |b| = 7;
3= f3; Bl = J10. 7.011.3+3 = 3; 3-8 = 0; 32 = 6 A5¢ = 3.
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-~ =
7.012.(3; -8;5). 7.018. Mlpu x = -2. 7.014. a) @; ) >90°6) (b3 ¢) <
- .
< 90° ) (@;3) = 90°. 7.015. OcTpHiit yroa ¢ i ; TYIOH — ¢ | ; npaAMON —
¢ k. 7.016. a) 60°; 6) 150°; B)90°, 7.017.a)3; 6)-4. 7.018. a)45°%;
6) 135° B)60°; r)45° n)20° e)}90° :x)0° 3)1B0°. 7.019.1.

7.020. 7 = 103 - 185 + 112. 7.021. &(? ; —f; ) 7.022. Mpu n

O!lll—l NIW

7.023.2) 1; ; 6) V3; B) V2. 7.024.1)2) JB; 5)[, B) arccos

2) a) 60°; 6) 90°; B) arccos é . 7.025. a) _«? ; 8) -“2—5 ; B)arccos (—% );

r) arccos%. 7.029. A(2; 3; 4); B(-3; 2; -5) C(0; -1; 1).

— — — —_

7.030. OA (-2; 2; 0); OB(4; —4; 3); OC(T:0; —9); AB(6; —6; 3):
BC (3; 4; —12). 7.031. (~4; 0; —10). 7.032. (~4; 3; 3). 7.033. (8; 1: 6).
7.034. AB =1 -3] - 38%; BC =51 + ] + 6F; A0 = -4f - 2] + 3%;

(0; %31; 2) . 7.036. Yraszanue. Hecaedyitme, KolauHeapHsl Al 6eKN0-

— —
pue AB u AC. 7.037.C(1; -3; 0} rouxa C Jgexur mexay 4 u B,

7.038. Her. 7.039. (0; 6,5; 5). 7.040. (-2,5; —2,5; 0,5), (g . 0; -13‘-*. )
(2,5: 0,5; 5.5), (%; g; %) 7.040.(2; 4: 3). 7.042. a) la; 6) mer:

—_— —
B) Ka. Yrazanue. Ilposepome romnaanaprnocms eexmopos AB, AC

u AE. 7.044.(8; 8; 8), (8; 8; -8), (-8; 8; 8), (-8; 8; -8), (-8; -8; 8),
(-8; —-8; -8), (8; —8; 8), (8; —-8; —8). 7.045. a) Ha KoOpAMHATHOH OCH
Oxy, Oyz nan Oxz; 6)ua ocu Ox, Oy win Oz. 7.047. B(b; 3; -3).

7.048. (3% ; 5% : 8). 7.050. ) (—1; 2,5; —2); 6) (-8; 4; ~19). 7.051. J2;
”ﬁ 7.052.(0,5; 0; 0). 7.053.(1; —3; 3). 7.054. a) [IpasuabELIA;

6) npamoyroapHelii. 7.055.120° 30° 30° 2./2(2+ .J3); 2.3.
7.056.(1; 1; 0), (2; 1;: 0), (2;2; 0), (1; 2; 0) mam (1; 13 2), (2; 1; 2),
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(2; 2; 2), (1; 2; 2). 7.057. a) Vrasanue. Boamoxcrvt 4 cAYywar pacnoro-
HeHUR mempasdpa omHOCUMerbHO cUcmeMmbt KoopBurnam. B odnon us

uuxB(O;JE;O),P( ,“/5 2'/6) 7.088.(-1; 3; 0), (-1; 0; 8), (0; 3; 8),

{(-1; 0; 0), (0; 3; 0), (0; O0; 8); »TOT MHOTOr'PAHHUK — OPAMOYTOJLHEIH
napannenenunen; V = 24; § = 70, 7.099.(0; 2; 8) unm (0; 3; 9).

7.060.8)m = 1; n = -1. 7.061.(=2; 0; 0), (0; 4; 0), (0; 0; J/3).
7.062.(0; 0; -3). 7.064. Tpanenua. 7.068.a) - ‘/:_3 )Jé, B) == “j—

7.066. Vrazanue. Pacemompume 4 cayvan pacrnoroxceris mempaaa-
DA OMHOCUMEABHD CUCMeMbL xoop@uuam. B odnom ua cayiaes:

B(2;2./3; 0), P(z; %; %@); yenmpoudot: (g;?; %);

(3, %, 4f) ( ; TJ_, Tf) 7.067.2)(2; 1; +4/2); (3; 2; +2);

(2;8; £42); (1; 2; £2). 7.068. 1)3*"_5 2)arccos( ) 7.069. a)f

6}%;)“/_ f s 1:1:1. 7.070.(0; 0; 5,5), (0; 0; 5 ~ J17),
(0;0;5+./ﬁ),(0;0;4-m),(o;o;4+ J19). 7.071. (4; 4; 4) nnu

(-;; =t -g). 7.072.(0; 0; 9,5), (0; 0; =9,5), (0; 0; ~1), (0; 0; 5).

7.073. + g + 2 —1mn§ + :Ef +§ =1.7.074. (x + 12+ (y - 3)2 +
+i{z - )2 =16.7.075. (x - 2)2 4+ y2 + (z + 3)2 = 13. 7.076. (x + 1)2 +
+(y+1¥+ (2— 12 =41.7.077. Toukn A, B, £.7.078.a) A;6) B, C, O;
B)BucC, Bu0,0uc. 7.080. M (2,5;0; 0}, My(O; g;O) s M (0; 0; -B).
7.08l.a)x —z=0;8)x+ 2y —T2=0.7082. 2x - 3y — 52+ 30 = 0.
7.083.a)3x-4y+bHz+4=0;6)2x+3y—-4z=0;8)Dx+y—4z+7=0.
7.084.2)x-3=0;6)y—-3=0;8)2-3=0;r)2+4=0;))x+2~3=0.

7.086.3x+4y - 32-14=0.7.087.2x -3y +z - 13=0. 7.oas.§ +

+§ +:Z_2 =1, 7089.3x +y-2-2=0.7.090.8)z=1;6)x+ 1 =0
B y-2=0;r)2x—y+3z+1=0.7.091. (2,5; 0; 0); (0; -5; 0); (0; 0; 2,5);
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L — = —_— = * — [ ] -
25+ 5+25 1.7098. a) x +y+2-3=0;6)x+y+tz-2=0;

B)15x+ 10y —62-60=0.7.094. (x + 1 +(y -2+ (2 - 1)2=3u

xz+(y—3)2+(2—2)2*3.7.095.3)(23—335);"/Q;P)(;' 2’ 2) f

7.096.2)a)(x - 22+ (y +3)2+(=2-4)2=16.7.097.a)x =0; B) y = 3;
B)x=0;)y+52=0:2)3x + 3y + 22 - 8 =0, 7.098. CoBOKYNHOCTE TO-
HYeK KOOPIZMHATHBIX IUIocKocTel. 7.099. COBOKYMHOCTE TOYEK OecKo-
HeuHOoH IHIWHApHYecKod TNoBepxHOCTH ¢ ofpasyiollleii, napaiienab-
HOH OCH ANILUIMKAT; CeYeHMEeM 3TOH MOBEPXHOCTH TMOCKOCTRI Oxy ABR-
ndgeTcA KBajgpar (KaKk 3aMKHYTad JoMaHad) ¢ BepmuHamu (£1; O; 0),
(0; £1; 0). 7.100. CoBOKYNHOCTE TOYEK ABYX TepeceKAIIIMXCH TJA0C:
KocTeH x -y +2:=0rx+y—2:=0.7.100. x - 6y + 162 - 77 = 0,

7. 20 1 34 1
7.102. MU(TQ ' 19 19 ) . 7.103. arccos 39" 7.104. arccos 3

7.105.3)(3- J2; 3 - J2; 0); 6)(3+ J2; 3 + J2: 0). 7.106. Ec-
JH @ < -5 — mycTOoe MHOMKECTBO; eCId & = -5 — Touxa (—2; 1; 0); ecau

a> -5 — edepa paguyca Ja + 5 ¢ menrpom (—2; 1; 0). 7.107. 25‘}—:1; .

7.108. 2x +4y+42=9. 7.109. x +y~ 22=0. 7.10. (x - 12 + (y - 1)? +
+(z-2P=b6umm(x-1P+(y- 12+ (z-2P=54.7.1M. 22+ 2 + 22=1;

x2+ y2+ 22= 9, 7.112. Chepa paguyca /26 ¢ uenrpom (2; —1; 8); Tou-
KM A # B — KoHOH zuameTrpa c¢depsl — MCKA0UeHHE. 7.113, IBe
chepul: (x- 12 + 2 + (2 + 2P =1u(x - 12+ y2 + (z + 2)2 = 25.
2. 2 2 2 2 2 2 2 2
7.116. (?; 75 7), (ﬁ; §;—§), (2;-2; 2), (5;—5; —5). TMM7.x+z-
-6=0.7.118, Tx + 19y + 52 - 104 = 0. 7.119. [IoBepXHOCTL OKTA3IPA
¢ BepmirHEamu (t1; 0; 0), (0; £1; 0), (0; 0; 1), 7.120. IIoBepXHOCTE
IIEeCTHIPAHHOTO YT ¢ BEPIIHHON B Hauale KoopauHat. Kaxkaoe pebpo
yIJia HaXOAMTCA B COCTBETCTEYIOLEM OKTAHRTE, 38 HCKJIIOHeHHEeM ABYX
OKTAHTOB CC BCEMH NOJOMKHTeJBHBIMH HJIH BCeMU OTDHIIATEJBHBIMH
KoopanHaTaMu, 7.121. IToepxuocTe OKTasApa ¢ BepinrHaMu (14; O; 0),

(0 +4; 0), (0; 0; +4). 7.122. 2x + 2y + 2z - 15 = 0, 7.123. arccos ﬁ;

/35 L7125, 5x -3y +2=0.7.126. Ecana € (-2; 2) —

arccos — ; arees —

Ja_

NyCcToe MHOXKECTBO; ecJIH @ = —2 — Touka (2; 0; 2); ecqid a = 2 — TouKa
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(~2; 0; 2); ecam a & (—00; —2) U (2; +00) — ciepa paauyca Jal — 4
¢ uesTpom (—a; 0; 2), 7.127.23,04n. 7.128.6x -8y — 47 = 0.
7.129. x+ 2y + 22-11=0.7.1830. (x - 5P + (v - 1 + (2 ~1)2 = 12 mau
(x -5+ (y - 1) +(z - 1)®>=48. 7.131. MHEOKECTBO BCeX BHYTPEHHHX
TOUeK IIapa paguyca /6 ¢ umertpom (2; 1; 1), 3a MCKJIIOUEHHEM TO-
ek guaMeTpa AC. 7.132. Bee rourn K(x; y; 2), Jexalnye BHe ciephl
x2 4+ y? + (2 - 2)2 = 9, 3a HCKJIIOYEHHEM TeX M3 HHMX, KOTODHIE JEeKAT
z ; 1 - 2-5—2 o em —2_2' coaepxkargeit Touxknm M u N,
7183.83x -y +22-5=0.7134.6)x -y =0;B)x +y+2z2-6=0.

HA TpAMOI

7.135.1:1:1. 7.137. a)(3; -3; 3) u (-3; 3; -3); 5)(-g; g; -g);
(3; -3; 8). 7.138. a)(1; 15 1); 6) (5; 5; 5); 8) (3; 3; 3-2./3),(3; 3- 2./3: 3),
(3-2.3;3;3;1)(3;8;3+2/8),(3:3+243;3),(3+243;3;3)
WB; 8- 6:3- 46), (8- 46,33~ .8), (8- 6;3- J6;3);
e}(3;3+ J6;3+ J/6),(8+ J6;3;3+ J6),(3+ /6;3+ J6; 3);
#)(3:3; 3 + 2./3)% 8)(3; 3: 3 - 2.3). 7.142.apannenbHs.

7.144, (-13; —4; -20). 7.145. arcsin . . 7,146, a) 90"; 0) arccos @ .

2./39 3
7.147. Toukn M u K nppuEazrexaT npamoi, a Touka N — Her.
x=0, _11 1
7.148.a=-2; g = 0. 7.149. 11 1 xX= —§t, t e R.
¥=% "% y=0,
z2=1: 2=1
11 8
T3 780 x84 9% 13, 5)( 13,47
y=t, 7.150. 1y=1-6¢, teR;(O;—E;—ﬁ),(—?;O;g),
z=0. z2=3—-4¢;
5 7 x = -1, x=-t,
(—Z;—§;O). 7.161.{y=4¢, teR. T.152. y=2t, teR.
Z2=d4t; z="Tt;

7.153.0+ B = —5. 7.154. arccos /0,7 . 7.155. arccos ; 7.156. TIpa-

Mule coenaaawT. 7.157. Ilpamule mepecexarorca B Touke A(SH: 23 9).

7.158. 2) a) 2—5@; 0) -"{35; B) ? . 7.159, TIpaMana IexHT B DJIOCKOCTH.

7.160. IIpamasa mapaaneabHa IA0CKOCTH Oxz H OepeceKaer IIOCKOCTh
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Oxy 8 Touke (-7; 1; 0), a maockocres Oyz — B TOUKE (0; 1;4§ )

Xx = Bbt, 10
7.161, =3+2¢t, teR; 0,5; 3,2; 3,9). 7.162. arcsin
rmd-t, ‘ ’ st

7.163.x — 2y — 3z = O; (3%; —12; 2%) 7.164. 1: 3. 7.165. Ipaman

u cdepa nepecexalwwTca B Toukax Af{4;0;3) u B(l 24 4= ]

x =2, x=-3—4¢,

7.167.|y=t, teR. 7.168. {y=4+3£, teR. 7.169.0x un
z=0 z=1t

AB nepecekarorcsa; Oy m AB, Oz m AB cKpemupaloTcA.
x=1-5¢, x=-1,

7.170.{y=3, te R. 71A71. sy=2+3t, t € R. 7.172. 0.
2=-2+2¢t; z2=3-Tt;

7.173. [pamele napasiensusl. 7.174. 1)% + % + E =1;2) 6)(3; 1 é);

B)1:2; r)cosg = %, cosy = fg, n}arcsin —; e)—-—— 7.9785.x =

J_ J13
=146, y=1-¢t,z=1- Tt. 7.176. @ 7.977. IlpaMaa napaj-

nensHa NaockocTH. 7.178. [IpaMas nepecekaeT ILIOCKOCTh B TOYKE
11 x=3+3t,
(—13; 115; 3 ) 7.179. (y=8-7¢, t € R. 7.180. [Ipaman u cdepa
z=1+1;
KacaloTea B TouKe (15 5; 12). 7.181, [Ipaman u cdepa He HMeioT o6IIHX

Touex, 7.184. f; 7.185,2x + 3y +62=0,7.186. 2= 0u 3x + 42 = 0.

7.187.2x -3y + 2+ 2=0. 7.188. [Ipe naockocTu X + 2y - 22 -11=0
Bx+2y—2z+1=0.7.189. JIBe mnocroctd 7x + 9y + 8z + 4 =10

10 a8
15y + 16z + 6 = 0. 7.190. 4: 25, 7.191. = . 7.192.

wooxT T e B 3.2
x=2t,

7.198.{y=¢, t € R. 7.194.(4; -1; ~-3); J26. 7.195.(1; 2; 6),
2=t

(1; 2;4),(1; 0; 6), (1; 0; 4), (-1; 2; 6), (—1; 2; 4), (-1; 0; 6), (—1; O; 4).
7.196. MuoxecTBO Bcex ToueK chephl pasuyes 15,25 ¢ meHTpoM



OTROTH i yKaIEHNT I 251

(2; 3; 1,5). 7.197. MHOKecTBC Beex Touex ciepul paauyca ,JE C LIEHT-

poM (g s g s % ) 7.198. 1242, rae a — pebpo kyba. 7.199. 8a?, rae a —
pebpo kyba. 7.201. MHO:KxecTBO Bcex To4%eX cdepn paauyca 0,5 ¢ nenr-
pOM B IleHTpe npu3Mul. 7.202. MHoKecTBO Becex Toyek chephl pagayca
2 ¢ neHTpOM B Havafe xoopauHaT. 7.203. MHOMKeCTBO BCeX TOYeK
ctepr: pagnyca 2 c ueHTpoM ((; 2; —1). 7.204. 8x+ y=0. 7.205. bx —
~3y-82=0. 7.206. Ha; x+ 2y+132-22=0.7.207. Ja; x +z2-3=0,
7.208. 8. 7.209. Taxasa Touka egnacTBenHas; (0; 0; —6,5). 7.210. 4x +
+ 3y + 12z — 25 = 0. 7.211. Taxas chepa eguHCTBeHHAA: x2 + y2 + 22 =

=t =1,
=30. 7.212. Taknx OopaMEX Abe: {y=t, H {y=—llt, t € R.

z=-1 2= 88
x=3-2t, x=4Q, x=3-2v,
7.213. {y =1+ 3¢, y=1+ 3u, y=0, t,u,ve R,
z=0; z=5u; z=5u;
19 11 4 19 11 4
7.214. a H 5 3 6)| - 3 — ;- ) 7.215.x =
)(.,}498 J498 J498) )( J498 J498 J498
x = 2t,
=mymZX=Y=—-2,X=-—Y=2,5=-Y=-2. 7.216.{y=22,5-3t,
z=-37T+ 84

t e R.7.217. Chepa, onucanHas okoao kyba, 7.218. Chepa ¢ paguycom
@ u mentpom (0; 2,125; —0,5625). 7.219. @ . 7.220.3) J3;

6) L2, 5) ;1) 285 7221, 0) 421, 6) 2428 7,202, ) L2 ) 2L
)J_ ZJ_ . 7.223. )J_ 5}J_" 7.224. }3*/5 6) 22 “/_

») Y21,
7

r) —‘{-7—2—1 . 7.225. arccos % . 7.226. a) arccos {10—0 : &) arccos -;“i—é- :

B)arccos 3.  7.227.0,125./3. 7.228.2)0,2/15; 6)0,25.3;

) 0.125.3; r)0,25 /6. 7229.@ 7.230. a)“/i 5)”_3, )EE-@;

1
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02. MaTepunans! s NOBTOPEHNA
n yrnybneHus nnaHMMeTpumn

107. 5,8 cm. 109. “2;"2. 110.6. 111.5,6. 112.4:8. 113.8_1/_;_.4..

¢+ (sin 2B) @ 2
114, 5./2 cm. 115. 1. 116. YT L 17. 3 n 7. 118.16. 119. 7.

120. 52. 121. 10. 122. gg .123.7.124.p—a; p — b; p — ¢, 2de p — no-

aAynepumenp mpeyzoaviuxa. 126, 56 cm. 127, é—f . 128, 41% CM,

130. 2,5; 6: 6,5. 131. 22 132, 2_85 . 4; 344 434 90 cm. 135. 12 em;

3 T
35./6
8

cM. 137. 4,8 cM. Vrazanue. Tpeyzoavnuku ABC u DBE nodod-

Kot 133.ga. 139. 7,5cM. 140, 7,5cm.  141. 13 cm. 142.-”'/——;-§R.

143. 5 cn. 144, fri + r§ . ¥Yrasanue. Bocnoavayiimecs nofobuem mpe-

yeoaenuros, 145, r + r; + r,. ¥raszanue. Bocnoabayiimecs coomHuolie-
HUueM Mexcdy Kamemamu, 2unomeny30it u paduycom anUCaAnHoil 8 npsa-

4./46
146, 22
3.J/15

noab3Ylmecs meopeMoii 0 KACAMERbHOU K OKPYNCHOCIIU U cexyueil.

147.52. 148, 69°; 48° u 63°. 149.44° 80° u 56°. 150. 8. 151. 2,

.uoyaom:r-wtﬂ: MpeyeorbHUK OXPYIKHOCU., . ¥rasanue. Boce-

152. ./2. 153.3.2. 154.18, 155.157°. 156.25%. 157. 84 cm?2,
158, 192 ; 49, 159. 15 am; 8 am, 160. % . 161. 30 : 7. 162. 45°; 45°; 90°.

3 3
Yxasanue. Bocnoavsyiimece Repasencmaom % + g > 2.163. ,/ B+ 307 ;53a .

164.7. 165. 2= *“‘; +tabt b 466.5. 167. 10%. 168. J10.

170.cos C. 171.S-cos?p. 172.2)(,/S; + .[S;)% 6)2,/8,-85,.
173.(./8; + .[S; + J83)% 174.34cm u 56 cm. 175. T0cM; T5om.
176.a - b&. 177. Jo2-a®. 178.1,25. 179.4cm. 180.3.3.

182. 20 oM. 133_5_'{_«/_?(_35{@_ 184. J13.

181. 2 arcain

5
J109
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2.
185. J%. 186. 15cm. 187.7,2; 7.5. 188.10. 189.a-b.

190. 1; /3. 191. 5 av; 13 am. 192. 29,4 cm; 12,5 em; 14 em: 16,9 cm.
193. 192 em2. 194, ﬁ cM, 195, @cm; IBJE cM; ﬁéﬁ] cM;

3./10 cm. 196. ""/5 . 198, 180 cM2. 199, 30°; 150°. 201. 2 3_’5 . 202. 1.

a-b

203.3. 204.2. 205.37. 206. —— .
(a + b2

207, 168. 208. 3. 209. 3.

210. 10 cm2. 211. 13J_ . ¥rasaunue. Ecau DC = a, £ ACM = «, mo

a=4:cosc=3:cos(60°-q) 212, JP-Q.214. 2./5. 215. Yrasanue,
Cpedrue aunuu mpeyeonbﬁurca pa3busaiom ezo Ha wembipe paeﬂoee—

AUKUX mpeyzonvruxa. 216, < 5 . 217. J7. 218. 8 cv; 9em. 219, —.

R
Ry -
neyusn, GNUCAHHAR 6 OGKPYNCHOCMb, ABAAemMCcR pasHobedpennoi.

225. 3 cm. 226. /ﬂ‘_s@f_‘ﬁ. 227. 30. 228. a) 2/R r; 6) JR - r;

o R-r R-r o 3
5)90°.229. T u(ﬁ_ﬁ)z.zao.mzﬁ.zanao .232.43.

233.7 + 4./3, 234, ./21. 235. 48. 236. 58. 237. [lonoca, 3aKA0UEH-
HadA MeXIy ABYM#A NapajlelbHBIMH IPAMEIMH, DACCTOAHNE MEeXAY Ko~
TOPBHIMM PABHO 2p, & npaMan [ geJnT ux o0UNH NepueHANKYAAD NONo-
aaM. 238. a) OxpyHOCTE ¢ NeHTPOM A M pagnycom AB; ) oxpyx-
HOCTE € PAJHyCOM, DABHBIM OTpe3Ky AB, M ¢ IIeHTPOM B TodkKe A,
CHMMETPHUYHON TOUKe A OTHOCHUTe LHO TOUuKH B. 239. a) Cepeansnniii
NepmOeHANKYAAP K oTpeary AB; 0) npAMad, nepneHAUKYAApPHaA npAa-
Mot AB ¥ nOpoxoianian yepes TOYKY, CHMMETPHYHYK CepeIHHE OTPes-
ka AB orHOocMTensHO Toukm B, 240. a) IlpaMas, Opoxoisinas depes

—
TouKy C mapannedbHo npamoil AB: 6) otpesox BD rtakoii, uro BD =

220, 200, 221, J/7.222.a . 223. 17 cm. 224, YVrasanue. Tpa-

— — —>
= AC; B) napannenorpamm ABDC,rae CD = AB, 241, Jla. Ykasarnue.
HToxasxcume, wmo Juazonasu dauno20 LemuiPEXY2ORLHUKG, NEPECEKAACE,
deasmen nonoram. 243. BM:MK = 5:3; AM . MP = 3:1.
244. BM:MH =5:4; AM: MK = 2:1. 245.6:11. 246.(x — 1)2 +
+(y + 5% = 50. 247. 10. Yxasanue. Bossedume & xaaldpam sexmoproe
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—_— —)
pagencmeo MC | = 3 (MA + MB), 20e¢ M — mouxa nepecevenus medu-

ar mpeyzoavuuxa ABC, C, — cepeduna cmoponst AB. 248. 6. Vkaaza-
— 4 —_— 3 —
Hue. Henoabaylime pagencmso AA, = = AB + = AC.249.(x - 5P +

+ (y + 3)%2 = 68, kpoMe Touek (3; B) U (7; —11). 250. (x — 32+ (y - 52 =
=17. 251. OxpyHOCTE ¢ uenrpom (5,5; 0} u paanycom 1,5. 252, Ox-
PYKHOCTH nepecexalores. 253, (x — 9)% + (y + 7)2 = 100 unu (x + 3)2 +
+(y — 9)2 = 100, 254. [Ipe KOBEUCHTPAYECKHE OKPYIKHOCTH € HEHTPOM B

Rayaje KoopAWEAT M paanycamMu 1 u 5. 255.3x + 4y — 25 = 10./3.
256. 10.
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