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Mpeaucnosue

TTocobue mpemHAa3HAYEHO YUYUTENAM MATEeMATHKH, Ipenopa-
JOIAM TeOMeTpHIO B cTapmmx KJjaaccax mo yuebnuky A. B. Ilo-
ropesioBa «I'eomerpusa. 10—11 Kiacchl».

IanHoe mocobue cozep»uT 14 caMmocTofTenbHBEIX pabor U
4 KOHTpOJIbLHEIE PAOOTEI, KajKAad U3 KOTOPBIX BKJIOYAET YeThI-
pe BapHaHTA, IPUMEPHO OJAWHAKOBBIX IO YPOBHIO CJIOMHOCTH.
Ilout BO BCeX CAMOCTOATEJBHBIX paboTax ecTh OJHO JOIOJI-
HUATENbHOE 3aJlaHWe, KOTOpPOe HECKOJBKO CJI0XKHee OCHOBHBIX
samaHuii. B KoHIE mocobusa npuBeZieHbl OTBETHI IOUTH KO BCEM
3alaHUAM M3 JAaHHLIX padoT.

B cinenyromeit Tabixie IpeAcTaBJIeHO paclpefelieHHe ca-
MOCTOATEJILHBIX ¥ KOHTPOJbHBIX paboT mo nyHKTaM y4e0HHKA.

§ 1. AkcHOMBI CTepeOMeTPHH H HX NpPOCTeHIIHe CHeACTBHIA

1, 2, 5 cC—1 AxcuoMel crepeoMerpus. CymiecTBoBaHMe
IJIOCKOCTH, IIPOXOJAINei dYepes MaHHYIO
NpAMYI0 ¥ JAHHYIO TOYKY. 3aMedYaHHe K
axcuome I

3, 4 CcC— 2 Ilepeceuenue npsmoi ¢ miockocTbio. Cy-
II[eCTBOBAHKE TLJIOCKOCTH, TIPOXOAAIIeil ye-
pes TpU AaHHBLIE TOYKH

§ 2. ITapanyieIbHOCTh NPAMEBIX H NJIOCKOCTEH

7, 8 cC—38 ITapannesnbpHble NpAMBIE B IDOCTPAHCTBE.
TIpusHaAK MAPAJIIETLHOCTH HPAMBIX

K—1 Konrponsnasa padora Ne 1

9 C— 4 Ilpusraxk mnDapajjenbHOCTH NIPAMOH H
MJIOCKOCTH
10—12 C—35 IIpusHak NapajeJbHOCTH ILJIOCKOCTEH.

CyljecTBOBaAHME ILJIOCKOCTH, IIapaJlienb-
HOM jgaHHONK miaockoctH. CeoiicTBa mapai-
JeNILHEIX ILJIOCKOCTEeRH




ITpodonxcerue

13 cC—8®8 MsobparkeHne NPOCTPAHCTBEHHBIX (HTYD
HA TJIOCKOCTH

K—2 Konrponrnaa pabora Ne 2

§ 3. IlepneRAHKYIAAPHOCTS MPAMEBIX H IUIOCKOCTEH

14, 15 cC— 1 I[lepneHAMKYAAPHOCT, MNPAMBIX B IIPO-
CTpaHCTBe. H]}KBH&K nepneHjuKyJIApHO-
CTH IIpHMOﬁ H ILJIOCKOCTH

16, 17 cC—8 IlocTpoeHMe NEPHEeHAUKYIAPHBIX NOPA-
Mot m miuockoctu. CpoiicTBa mepreHgH-
KYJSAPHBIX TPAMOI ¥ ILIOCKOCTH

18—20 cC—9 IlepnesAUKYIAp U HakJoHHas. Teopema
0 Tpéx mepneHauKyinsapax. [Ipusnak mep-
MeHAUKYIAPHOCTH IJIOCKOCTE

K —38 Kourponsaas paGora Ne 3

§ 4. exapToBsl KOOPAMHATHI H BeKTOPH! B IPOCTPAaHCTBE

23 C — 10 | Baegenue AeKapTOBBIX KOODAHHAT B IpO-
chch'rBe
24—26 Cc—11 Paccroanue mexay touxkamu. Koopauna-

THI cepeguHBl oTpeska. IIpeobpasoBanue
CHMMETPHH B IIPOCTPAHCTBE

31—33 cC—12 VYron MeKAY CKPEIIHBAIOIIUMHCH IIpH-
MBIMH. YTIOJ MeAy HPAMOH H ILJIOCKO-
CTBI. YTOJ MeMAY TJIOCKOCTAMH

35, 36 C—13 BexkTopsl B nipoctpaHcTse. llelicTBua HAZ
BEKTOPAMH B IIDOCTPAHCTBE




Ilpodonxcernue

Conepmamue marepmana

36, 37 C—14 PasnoskeHue BeKTOpa OO TPEM HEKOM-
IJIAHAPHBIM BEKTOpaM

KE— 4 KonrponsHas paGora Ne 4

Ha BrImOJIHEHHE KaXXA0H CaMOCTOATENLHON paboThl moTpe-
oyerca npudauaurensrao 15—20 munyr. IIpepnonaraercsa, 94To
3a 9TO BpeMA OAHH oOydalmlpecs MOI'YT BBIIOJHHUTH TOJBKO
OCHOBHBIE 3aJjaHHUs, a APYrHe — ¥ OCHOBHBIE 3aJjaHUA, M JO-
NOJHHATEJILHOE.

Ilpu paGore ¢ AaHHBIMH y4YeOHBIMH MaTepuaaMu Heo0Xo-
AUMO OPEefOCTaBHTL 00yYaloIuMCH BO3MOYKHOCTE Bbifopa ypoB-
HA CJIOXHOCTH 3amaHuii. M Torpa ecinm BenércA ONEeHKA 3HAHUM
no naTHOANIEHOM IIKAaJjie, TO OCHOBHBIE 3aJaHUSA CJIeyeT pac-
cMaTpHBATE KaK OZHY paboTy, 3a KOTOPYI0 MOKHO HOCTaBHTH
or 1 go 5 GamnoB BKAOUHTENbHO. CTATHCTHKY IO JOIOJIHH-
TEJBHBIM 3aJaHUAM JIy4Ile BEeCTH OTAeJNbHO M OIEHUBATHL HX
TaKyke B AmamnaszoHe or 1 mo 5 GammoB. C apyrod CTOpOHEI,
MO?KHO BECTH OLEHKY KajKJIOro 3aJaHus OTAEJLHO, Olpelessds
0aJiyIBl IO BO3PACTAHHMI) B COOTBETCTBHH C HOMEDPOM 3aJaHHA.

Hannoe yueGHOe mocobue MO3BOAAET yduTenio (o cBoe-
My YCMOTpeHHI0) B obyuaiomemycs (IO jKeJlaHHIO) BeIOMpaThb
YPOBE€Hb KOHTPOJIA: MATKHHA mHiau KécTtkui. Ecim BeIOpan
JKECTKUH KOHTPOJB, TO YYHUTENb IpefocTaBiigeT obyuaiolre-
MyCs TOJBKO TEKCT CaMOCTOATeNbHOU paboThl, a 3aTeM IIpo-
BepseT BHINOJHEHHYIO pabory u coolOmaer peayiabsraTsl. Eciau
’Ke BpIOpaH MArKHH KOHTpPOJb, TO YYHTENb MOMKET JaThb BO3-
MOXXHOCTH 00yYaloeMycs KOPPEKTHUDPOBATHL CBOM JIEMCTBUA B
npolnecce BBINOJHEHHAS 3aJlaHUA, NPEJOCTABUB €My MaTepua-
Jibl AJI CAMOKOHTPOJIA — KAPTOUYKY C YEepPTEeXXOM H OTBETOM
K Ka)KAoOMy 3amaHuio paborel. Be3yCciaoBHO, 3Ty HOAIEPKKY
HeoOXOANMMO YUYMTHIBATH IIPH OLEHHBAHMH PabGOTEHI.

VuebHbIe 3alaHUS, pACCMATDPHBAEMbLIe B AAaHHOM mocobuwm,
MOryT OBITH HMCIOJB30BAHEI KAaK [JIsi TEKYINEro KOHTPOJA H
HTOTOBOI0 HOBTOPEHHSA, TAK W IPH MOATOTOBKe obydaommuxcs
kK EI'D mo maremartuke.

MaTepHnaibl JAHHOTO MOCOOHMA MOXKHO pPa3NeUTh HA BapH-
AHTHI CAMOCTOATEJHHBIX pafoT W paspes3Hble KADPTOYKH C KOH-
TPOJILHEIMH pafoTaMy, a MOMHO HMCHOJIB30BAThL AJISA KaXKIA0r0
oby4garomerocsa OTAEJBHYI KHHTY.



CAMOCTOSATEJIbHBIE PABOTbI

Bapuanm 1
¢c—1
PaccmoTrpure mpeanoskeHHBIH pucy-

B.
HOK M CHMBOJIBHYIO 3allUCh K HEMY.
IlogymaiiTe, KAKHM M3 AKCHOM HJIH
TEOPEM CTEPEOMETPHUHM OHH MOTYT
o
A L ]

COOTBETCTBOBATE.
BrinosHHTE 3TOT PUCYHOK M 3allHCh
B TeTpPajg¥ H [JONOJHHUTE HX TakK,
4TOOBI MOJTYUHIACH UILIIOCTPALIUA U
KpaTKasi 3alliCh OAHOM M3 AKCHOM A¢a,Béa
WM TeOpeM CTepeoOMeTpHH, IpHBe-

JOEHHBIX B CJEAVIOIIEM CIHCKE:

1. KaxoBa 651 Hu ObLIa OpAMAas, CYLIeCTBYIOT TOUKH, IPHU-
HaJJIeKalue 3ToM NpaMoii, ¥ TOUKH, He IIPUHAAJIeMalmue
eii. Yepes n0bkle BE TOYKH MOKHO OPOBECTH IPAMYIO, U
TOJIBKO OIHY.

C,. Kakosa 66l HM OblTa NJIOCKOCTH, CYIIECTBYIOT TOUYKH,
OPHHALJIEKAIINE ITOH IUIOCKOCTH, M TOYKH, HEe HPUHAJI-
Jexariue eii.

C,. Ecin aBe pasjuuHble INIOCKOCTH MMEIOT OGIIYI0O TOYKY,
TO OHM TIepeceKaloTcd II0 NPAMON, NPOXOAAINIeNH yepes ATy
TOUKY.

C,. Ecim nBe pasnuuHble NpAMBIE HMEIOT OOIIYIO TOYKY,
TO Yepe3 HHUX MOYKHO IPOBECTH ILIOCKOCTh, W TIPUTOM
TOJIBKO OAHY.

T1.1. Yepes npaAMyo u He JEKANYIO HA HEH TOUKY MOMK-
HO TIPOBECTH IIJIOCKOCTH, ¥ IPHUTOM TOJbBKO OJHY.

chamm'e, KarKoe yTeBepixeHHe HMeeTCdA B BHAY.

IIpsamsele a, b, ¢, d JIIOCKOCTH (. MMONAPHO IIEPECEeKAIOTCA B
Toukax A, B, C, D:
anb=A, bne=B, erid=0C, dna=D.

Touka E He IpHHAMJIEKHUT ILIO- -E
CKOCTH Ol Bm.rlm.lmnn YepTexK, Io- A_A \_B //
Kaj)KUTe HA HEM H 3alMIIHTE BCe
ILJIOCKOCTH, OTJHWYHBLIE OT IIJIOCKO-
CTH 0L, KOTODBIE COAEPIKAT TOYKY B
M OIIpefelIAIOTCA NPAMBIMH, IIPOX0-
JAIMUMU Yepe3d Kaxkue-n1ubo aBe M3
HDaHHBIX Touek A, B, C, D, E.




3.

(Honoanumenvnoe 3adanue.) B npocrpascTse zaxa-
HH TpH GUrYyPRI: ABe OEPECEKAIOMIHECH OpAMEie @ 4 b
N He OPHHAZNEKALIAA UM To9Ka M. VKamHuTe, CKOABKO
BCETC —— ABe HJH TPH — DASJANYHHEIX HNAGCKOCTEH, Kayk-
Aad H3 KOTODLIX copnep:xuT nwihie ARe hUrYphI U3 TPEX
JAHHEIX, HE MOMKET CYOIeCTBORATE B HpOBTpﬁHCTBE.

IMpoxkoMMeHTHPYViiTE ¢CBOH BROOp. JiAA 3TOrO:

a) B COHCKE€ HeKOTOPBIX AKCHOM H Te0DeM CTepeOMeTDHH
u3 aaaaHna 1 BeifiepuTe YTBEDKAGHUA, KOTODHE HCIONL-
GOBAHEI OpHA DEIEHAHA NEHHON 3aga9H;

0) sANHIOWTEe, B KAKOM NOPAAKE WUCHONLIYIOTCH BTH YT-
Bep:KAeHHA.

cC— 2

Jams Toura A, ABe PAATIMIALIE IIOCKOCTH ¢ H [, HMelonHe
ofoy Touky M, OTIMUHYI0O OT TOYKH A, H OJIOCKOCTH ¥,
OTJIMYHAS OT ILIOCKOCTER o u §, copepsaman karue-HubyAs
ABe TOYEKH, MDHEALIEXAIIHe KAK TNOCKOCTH (O, TRK H ILIOC-
Keetd P. Onpegenure, naxoil miccKoeTH — o, P mamE v —
DPUHAAISKNT cepeauna F oTtpeska AM, ecnm:

a) A c o, Ae¢ fB; B} A ¢ a, A e[
60 A =za Acecf; . TAga Agp

B ramaoMm cavaae HIcoOpASHTE IJIOCKOCTH HA UEDPTEMKE M
HOKRAKRUTE TOUKY A u E.

BrifepuTe 0gHEO HIH HECKONBKO 380aHWE 4) — I) H BH-
OOJHHATE HX.

Jamrl aea TpeyroasEEKA ABC m ABD, mHe Jexamue B of-
goif maockocTd. Ilyers M -— TOYKa mDepeceYeHAs MeZHaH
Tpeyroasauka ARC, X — cepenuna orpeska AC, ¥ — nio-
Gaa Toura orpeska BD, okasure, uTo orpesox ZM, rae
Z — mobag TouKa oTpedka X Y, IPHAAAIEKHT IIOCKOCTH,
coaepxamelt npamvys BD r touky X.

(HAonoarumennnoe zadanue.) Touaxu A, B, C, I} He se-
JKAT B OBHOH NJIOCKOCTH, TOUKHM E B F ABIAKTCE TOY-
KaMU [epeceueHHA MenuaH Tpeyroilnauxor ABC u BDC
COOTBETCTEEHHO. BriscEMTE, JexxiT JH npAmas EF B Ka-
KOM-mi0 MIOCKOCTH, NPOXOAAMEd Yepes TPH N3 JAHHLEIX
Touek A, B, C, D.




C—3

Iaue!l ga Tpeyroiabauka ABC u DBC, He nemxamye B OZHOMI
miaockoctH. Toukm E, F, G ABIAIOTCA cepefuHAMHA CTOPOH
BC, AB, DB coOTBEeTCTBEHHO. ¥ CTAHOBHTE B3aWMHOE PAacIio-
JIO}KEHHEe IIPAMBIX:

a) DE u CG; 6) DE un CF; B) EF u AC.

B muockoctH o 3ajaHbBl mapaselbHbIe OpAMEE @, b u
npsmas ¢, nepecekaiwomas npamyio b B touke A. Mmeror
Ju oflIyMe TOYKHU IJIOCKOCTH [, comepskamiad NMPAMYIO ¢ U
TOUYKY B, He IPHHAAJEKAIIYI0 IJIOCKOCTH O, W ILIOCKOCTH
Y, IPOXOAANIAsS Yepe3 TOUKY A U upsaAMyio d, IPOBEJEHHYIO
uepesd TOYKy B mapannensHo npsamoit a? Ecau umeroT, TO
noKa)kure ux Ha ueprexxe. O0bACHUTE CBOM OTBET.

(Jononnumenwvrnoe 3adanue.) JlaHbl 1Ba TPEeyroJbHHKA
ABC u DBC, me nexaimnue B OJHOW mockoctu. Touku E,
F, G ssnaoTca cepenuHamu orpeskos AC, BC, DB coorBert-
creenno. Touka H pemur orpesoxk BC B orHommenuu 1 : 3,
CUMTasg OT BepIIHHLI B. YCTaHOBHTE B3aWMHOE DACIIOJIONE-
HUE NPAMBIX:

a) AH u EF; 0) AH u GF. OO0'BACHUTE CBOH OTBeT.

C—4

Haunsl aBa nmapannenorpamma ABCD
u ACCA,, pacnonoskeHHble B pas-
HbIX ILJIOCKOCTAX. YCTAHOBHUTE B3a-
MMHOE PACIOJIOKeHUE:

a) npamoit C A, u nnockoctu (BCD);
6) npsimbix CA, u BD;

B) npameix A O u CC,, rne O — ce-
peguHa orpeska BD.

A =D
Ilapannenorpammbel ABCD u BCEF mHe nexaTrT B ORHOM
niaockocTH. Yepes Touky A mnposefeHa npsimaa [, mapan-
nenpuas npamoi CE. Iloxamwure, uro npsamsie | u EG, rae
G — cepenuHa orpeska CD, He uMerOT O0IIUX TOYEK.

(dononnumenvroe zadanue.) [laasl Tpu npsMmele a, b, c,
npuuyéM npamas b mepecekaer IpPAMYIO @ B TOUKe A, a npd-
MYIO ¢ — B TO4Ke B, npAMbIe ¢ ¥ ¢ He mnepecexkarTcs. Hepes
TOYKY A TpoBeieHA TpAMas m, MAPAJIEILHAS NPAMOH C,
a uepes TouKy B — unpsamas [, napajiejibHas IPAMOH a.
Onpegenure, nepecexkaroTcda Ju npavsle m u [, O6bAcCHUTE
CBOM OTBeT.
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C—2a

JaBw weTeipe Touk® A, B, C, D, He nemamue B opHol

mwockoctn. Yepea sepinuRy D nomanoit ABCD noposepena
HJIOCKOCTE ¢, HApamnenbtHan mnockocTH (ABC). Hdobankre
K noMaHOH ABCD emé ogro sseno DE, nexammee B ILIO-
CKOCTH o. YCTAHOBUTe, KaK 2Bery DE momxer pacmona-
TaTbCA OTHOCHTENLHO npamoit BC, m m3obpasHTe ero Ha
yepresxe.

Janel 9eTwipe tourm O, A, B, C,
He JJAMAIINEe B OJHOH DOAOCKO-
cTu. Yepes rourky E — cepegumy
oTpeaka OA — npomeasHa MONO-
CHOCTH O, HAPANIENIbHAA LNIOCKO-
cta {ABC) B mepecexawminas ot-
peskrn OB, OC cooTBeTCTBEEHO B
Toukax F u G. Hakgure ATuURy
orpesra F(7, ecqH H3BeCTHO, 4YTO
TpeyroleHRy ABC DABHOCTOPOH-
HHH co cropoHOH 7 CM.

C—8

Tpeyronsaux A BC, (puc. 1) gBasaerca napannenbnoﬂ
Opoer I et Tpeyrunbamca ABC. Iloctpofire Touky M,
HpOSKINIO TOYKE M IepecedeHHA MeauaH 'rpeyro.nhnn-
ka ABRC.

Touxa A, u orpesok D E (puc. 2) ABIAKITCH napainennb-
HEIMH npnenunamn nepmnnm A u cpegmeit muauu DE,
napannenwvucii cropoee AC TpeyroamEAKe ABC, Hoc'rpoﬁ-
Te HAPALIENRHYI0 OPOeKIHK Tpeyronbamka ABC.

Bl.
4,
4, D, i
Puve. 1 Puc. 2




cC— 7 F

Oes napanaemorpaMMa ABCD =
CDEF, nexamee B pPasEHX ILIO-
CHOCTAX, PACIONOHEeHB TAK, YTO
vroa ADE pasex 90°. Haiiagpre A0H1-
Hy orpeska BF, ecau AD = 3 ¢cm,
DE = 4 em.

E

4

D
PasaofenpeHHEEI  DpAMOYTOABHELH {
TPRYTOALHUK ABC ¢ DPAMBIM yI- S 4,
mom B m mapanmemorpamm BCDE 7
PacOOIOMEHE] B PasHBIX ILIGCKQ-
crax o u (. Yepes Toury D mpo-
BE7IeHA TAOCKOCTE Y, NADANIEABHAS
wirocKocTH (ABC) M mepeceXalomas
maockeetk: (ACD) mo npamoii m,
a mrockocTe (ABE) nmo npamoit [.
Haiigmre yroa A, DE, xoropsut oun- 0
pEfEnsaeTCH TPpAMBEIME [ B m, nepe- B
CEKAKNIMIEMUICA B TOUKe 4.

{Hononnumenvnoe zadanue.) Touxn A, B, C, D He nexar
B ORHOM miocKocTH. CpaBHHTe paccroammua AD m AD, ecom
Bce 3BeHbA JlomaHeil ABCD paBHm 3 cM, yroa ABC npamoii,
a npaMaa CD nepnesiUKyJAApHA mWAOCKOCTH (ABC).

C—8

B naockocTd o faHE OpAMHe ¢ 4 b, He EMeomue obmux
Touer, UYepes Touxy A npaAMoH ¢ IMpOBemeHA MJIOGCKOCTH P
HepOeHARKYyAApHO aToll mpamoi. Oupeneaure, NpHHAANE-
JKHET JH ILaockocra B cepeauna orpeaxka AB, ecan Toura B
JeHT HA NpaMol b. Ecau OpHHAIASKET, TO H300pasiTe
8€ HA YepTexe.

B nmockocTH o AAHH DpAMBIE @ H
b, me umMemue OOIHX TO9eK. He-
pe3 TouKy A npAMoit a nepneHAn-
RYJAPHO »TOH OpAMoil IpoBefeHa
OAOCKOCTE B, ROTOpPAS NepeceKasT
upAMyo & B Touke B. B naocxoc-
TH B ¥ Ha mpsamoil b cooTBETCTBEH-
HO Be1Opassl Touxku  u D rak, uro
BC = 8 cm, BD = 4 cm. Haiigure
amuast orpeskos AC, AD, CD, ecnu
L ABC = 60°, AB = 3 c¢m,

11
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C—19

Hepes merTtp (0 OKDYXKHOCTH, ONACAHHON OKOMO TIpAa-
BANBHOTC Tpeyroabauka ABC, nposeseHa upsmax, Dep-
NeHIHKYEAPHAA IIIOCKOCTH TpeyroAabHEHKa (pmc. 1). Ha
aro¥t mpamo#l BmbpaHa Touka M Tak, uro OM = 8 cm.
Haligure paccroAanme 0T TOUYKHA M 00 BepPIIHH TPeyTOJIL-
HUKa ABC, ecan mMepmana AE rTpeyroneauka ABC pasHA
18 cm.

B mnoexocTn o gaE paBEOGeAPeHEEHH IpAMOYIOJNBHEBIH
TpeyronsEuE ABC, npmuém AB = BC (puc. 2). Touka M
pPAcOOIOMEena BHE TIMOCKOCTH o Tak, 910 M4 = MC =
L MOB = 9, rge O — cepennHa orpeska AC.

a) Horaxrure, aroe naocckocta (BMO) n (AMC) nepnes-
AUKYJIADHEL

6) Yepes Touky K — cepeamEy orpesxs OM nposeaeHa
IJIGCKOCTh [ mepmenauxynapuo mpamodt OM. Oopenenu-
T€, HMEeT IH IINOCKOoCTH B ofmHe TOUKM ¢ TJOCKOCTHID
(OMC). Ecau umeer, To H300pasATe KX HA JepTemxe.

B) Haiigure cropoun Tpeyroasauks ABC, ecan KF =
= 3 cM, rge F — TOUKA OEPECEUSHHE IIOCKOCTH [ 1
npaMei BM.

Puyc. 1 Frc. 2




C—10
B npocTpaEcTBEe 3AMGHR TOYHH!:
A 1;1), B(3;6; 1), C(b;4;1), D(7;6;1),
E(7;: 1, 1), F(8; 6; 1), G (8; 1; 1), H (11; 6; 1),
K{@1;1; 1), L (12; 15 1), M (12; 6; 1),
N (15; 8; 1), O (15; 3; 1), P (12; 3; 1)

a) PaccMoTpHTe PHHMATENLHO KOODAWHATHI AAHHEIX TO-
wer., Karyio ocobenHocTt pul gamerunu? Onumure €8, Hc-
nons3ya GYKBHI X, I, Z IJIfl KOODAMHAT TOYKH NDOCTpaH:
CTHA.

6) MBuICJIeEHO CHPOSKTHPYHTE AaHHEE TOYKH HE KOOD-
AVEATHEE AXOCKOCTH XY, xZ, yz. Tomsxko Ha OfHOHW M3
KOODAHUHATHEIX LIOCKOCTEH MOMHO NoaXyumts OYKBH
pycexore ambasura, eCIH HOCHSJOPATENHHO COEJHHHUTH
OTPe3KAMH HPOSKIMH NAHERY TOUEK. YKAMKHTE ITY OJIO-
CKOCTh, TIoCTpoliTe B Hell npoexuun, HaobpasuTe JoMa-
HEE, BEePIIMHAMH KOTOPHX SBIAITCA OPOCKIHH, H TpO-
yurafiTe ca0BO.

1) (Honoanumenwvnoe zadanue.) NameHuTe B 9TOM CJI0-
Be HocHejpuioxn GyKBY Tak, YTOGR HOJIYIRIOCH HOBOE CJIO-
BO. 3anMINMTe KOOPAMHATH BEPITHH JOMaBQl, ¢ DOMOINbLIO
KOTOpOH MOMKHO m300pasuTh 5Ty GyKBY HAa KOODNHHATHOMN
TIAOCKOCTH.

cC—11

B nnockocTd Xy AaH napannenorpaMm ABCD, yroax A goro-
poro paeed 30°. Haiiaunre nJ0IMaAs STONO NapaIelorpamM-
MAa, ©CJH H3BecTHO, uTo npubamsaTensHo A (—-4; —-2; 0),
B({4; 2; 0), C (8 8 0), D(0; 4; 0).

BanumuTe KOOpARAATLI TOYKHE ', cEHMMeTpPpHYHOH TOUKe
C — cepeguHe oTpeska AB OTHOCRTEIHHO HAYUAJA KOOD-
ampar, ecna A {1; 3; 5), B (—3; 1; 3).

(Honornumensnoe zadanue.) ¥YCTAHOBHTE, KAK pac-
DOJIOHEHR TOUKH A ¥ B OTHOCHTEALEO HOODIWHATHEIX
ocel, ecmm Toaxa C (0; 0; 1) saBxdAeTcda CcepeZHHOH oOT-
peska AB,

13
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C—12

Ksanpats1 ABCD m ADEF pacnono:eHH B DASHWX TLAD-
CKOCTAX ¢ ¥ f§, apamas DE nepmes uKyIaApHA npamoii CD,
Touka O — mesTp KBagpata ABCD, Toukm K u L — ce-
peausmn cropoE CD u CB coorpercrpenno. Haltaure yroonn

a) mMexay opammmu KL u OF;
6) mexxay npamoilt KL u nnocroeremw (ACF);
B) Mexay mwanockoeraMmu (ACF) u (KLO);

I') (JononrnumenvHoe zadanue.) Mexny npaMmeimu KL
u DF.

C—13
Hen napanmenorpamMm ABCID u rouxa B', He npuuajne-

JKANIAA TLIOCKOCTH $TOTO mapaanenorpaMma. Halizare Ko-

oparHATH Bexropa B'D, ecnm m3mecTHO, uro 4 (1; —1; 2),
B (2; 0; 3), C(1; —3; 2), B' (1; 3; 1).

Tpeyroaneak ABC u napanaenorpamm ACDE ¢ meATpoM B
Touke () PACHIOJIOMKEHEl B PASHRIX IJIOCKOCTHX ¢ U B, Tou-
K F, &, H — cepegpuu cropod AC, ED u CD coorser-
creerro. HasoBuTe u HM3o0pa3nTe HA YepTerke BeKTOPDHL

a) m — AB + BC + CD; 6) 7 - 145+ BH:
») p—1(4E + 20).

C—14

Jaen gernpe Touxu A (—3; 1; 3), B (4; 1; 4), C (5; 1; -3},
D (-2; 1; -4). Hajizure OH0IDAIL YeTLIPEXYIOJEHH-
ka KLMN, BepmuHLI KOTGPOTG COBOALAICT ¢ CepelHHAMA
orpeskoB AB, BC, CI}, DA cooTReTCTREHHD.

Jdannl geTeipe TOYKH A, B, C, D, me nemamme B ogHoi
maocKoeT™d. Toukw K, L, M, N — CepeANEBl OTPEesKOB

AR, BC, CI}), DB coorsercTBeHno. JIyeTe a = I{L b— LM

¢ = MN . Bupasmrre sexTopsi BC, CD, KB uepes BeKTODSI

a, b, c.




Bapuanm 2
cC—1

PaccMoTpuTe npeaacxKeHHHIN pu-
CYHOK H CHMBOJLHEYI) 3aIIHChL K He-
my. [ogymaiite, RAKMM H3 AKCHOM
HIH TeOpeM CTeDEOMETPHH OHH MO-
I'YT COOTBETCTEOBATh.,

BrinoreEATE 9TOT DHCYHOK H 38-
IIHCH B TE'I‘p&J.I;H H J0IOOAHHATE HX
TaK, 4robHM ODoaAySIEAaACcE WITO-
CTPARAA ¥ KPATKAA FaNECE OTHOMH
M3 AKCHOM HJH TeOpeM CcTepecMe-
TPUH, OPUBEAEAHEX B CAeAYIOIIEM
CIIMCKE:

Aca, Acf

1. Kaxopa 06 HR §5L74a MPAMAA, CYINECTBYIOT TOUKH, IDH-
HaAMeXRallle 9TOH NPAMOHE, H TOUKA, He OPHHAIJICKAIINE
eil. Yepes nwofinie ABE TOYKH MOMKHO OPOBECTH IPAMYIO, H
TOXBRC ORHY.

C,. Kaxopa On HH 6ELIA IIOCKOCTR, CYIIECTBYIOT TOUEM,
OpUHAAJENKAN[Ae 3TOH DIJIOCKOCTH, M TOUYKH, He NDHHAJT-
JesKalilie eif.

C,. Ecnu aBe pasamaable IMI0CKOCTA HMEOT 06IMyI0 TOUKY,
TO OHH HOePeceKaTCH N0 TpAMOl, OPOXOZAINeNl yepes aTy
TOUKY,

C,. Ecom ABe pasiuambie NpsAMEle AMEWT 00MyK TOUKY,
TO Yeped HAX MOMHO OpROBECTH IIOCKOCTh, H IIPHUTOM
TOJAERQ OXHY.

T1.1. Hepes upaMyic M He JEKAIUIVIO HA Hell TOUKY MOXK-
HO HpOBECTH ILUICCKOCTh,; W OPHTOM TOILKC OARY.

YHamuTe, KaKoe YTBeDMIeHNEe BMeeTCH B BHLY.

ITpamuie @, b, ¢, d INOCKOCTH O NONAPHO MEePLCEKRAIOTCH B
Toukax A, B, ¢, I::

anmnb=A bne=B, cnd=C, dna=2D0,

Tourka F He OPHHALNERRT LIAC-
cKocTH . Bunoonsue deprés, mo-
KAMHTE Ha HEM H ZaIMIORTe BCe
ILIOCKOCTH, OTJIHYHBE OT IVIOCKO-
CTH ., KOTOPRIE COAEPKAT TouKy D
M ONDPERENIHITCA IPAMBIME, OPOXO-
ASIOAMM 4Yepes KakHe-aulbo nbe H3
ZaaHuX Touexk A, B, C, D, F.

15
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(Jonoarumenvnuoe zadanue.) B OpocTpaBCTRE 3afaHK
Tpu (Hrype: ABe NpAMEe @ H b, He ODpuEANIeKaITHe 0A-
HOH IUIOCROCTH, H ToUKa M, He fNeKalllad HH Ha oJHOH H3
HAX. YEAKHTE, CKOABKO BCEr0 — O4HA, ABE KJIH TP —
PA3AWYALIX WNOCROCTeH, KAMIAS M3 KOTOPRX COAEpPXEWT
n0b0eie aBe (ATYpR A3 TPEX AEHHEIX, MOMKET CYIIecTBO-
BATE B IOPOCTPAHCTBE.

IIpoxoMmMenTrpyiiTe chofi Bbop. Jaa aToro:

4) B COMCKe HEKOTOPHIX AKCHOM I TeOPDEM CTEePeOMeTDHU
u3 aaaaEud 1 BmfepATe YTBEPXKACHUS, KOTODLIE HCOOXD-
R0BAHKI OPH PEMIEHAN IAHHOH 3A8Qa9H;

§) samumuTe, B KAKOM OOPAARE HCOOXBIYIOTCA 3TH YT~
BEPIKJGHHI.

cC—2

Jdasel Touka A, JBe pasNHUHHE ILICCKOCTH o H P, HMe-
womue obmyo Touxy M, OTAMYHYK OT TOUKH A, H II0-
CKOCTh ¥, OTIMYIHAA OT IJIOCKOCTEH o m B, comepsRamas
KakRe-ER0YAL ABe TOYKH, NPAHAZNERAIINE KAK IIOCKO-
CTH ¢, TAaKk A maockocTy (. OopesennTe, KAKOA IIOCKO-
CTH — o, P HIH ¥y — OPUHALIEKHT cepefrEAa E oTpes-
Ka AM, ecau;

ayAd e o, 4 ¢ B BlAe¢o delp

6)Aeceoa, AcpP; raeoaodel

B rampgom cayuae nzodpasuTe OJOCKOCTH HA YepTexe H
TORAXKATE TOUYKHE A u E.

BrfieprTe 0AHO HAM HECHOJbRO 38JaHWH a) — TI') H BH-
TOTHATE HX.

Haam napanmenorpamm ABDE ¢ ueHETpoM B ToUuHKe O 1
TpeyroasERK ABC, He nesanme B OfHON NNOCKOCTH.
IIyere M — Touka Depecededsds MEeTHAH TPEYTOJIbHH-
xa ABC, X — cepenmna orpeska AB, Y — awdad TodKa
orpeska OC. HoxakuTe, uro npamad CO u oTpeaork ZM,
rae Z — yobas Togka OoTpeaka XY, ODHHAJLIEKAT OaHok
B TOH e INNOCKOCTH.

(dononnumenvnoe zadanue.) Touuu A, B, C, D ae ine-
AT B OXHON niaockocTH, Toukm G M H apiaawTca Tod-
KAaMM HEDPECEYeHUMA MEAHAH TPeyrubANKOB ABD m ADC
cooTBeTeTHEEEO. Bmiscunre, aexur au npaMas GH s ka-
KOU-A1Go MAQCKOCTH, OpOXOZAMmMei depes TPH M3 JAAHHBEIX
Toaex A, B, €, D.




cC—3

Iansr aBa Tpeyroabauka ABC m ADB, He Jexamque B
oxuoil nimockoctu. Touxkn E, F, G ABIAIOTCA CepelMHAMU
cropos BC, AB, DB COOTBETCTBEHHO. Y CTAHOBHUTE B3aMM-
HOe PACIOJIOYKeHHE CJIEAYIOIUX INPAMBIX:

a) DF u AG; 6) DF u AE; B) AC u FE.

Ha nmapajiieibHBIX MPSAMEIX @ B b B IIOCKOCTH O B3ATHI
coorBeTcTBeHHO Touku M u N. Touka F He NpuUHAIJIEKHUT
IJIOCKOCTH ©.. BBISICHUTE, MMEIOT JH O0Iue TOYKH ILIO-
crkocts (MNF) u niockocTs 3, cozep:kamas npamyo b u
OpAMYIO ¢, KOTOpas MapaJuleJIbHA IPAMO @ M IPOXOAHUT
yepe3 Touky F. Ecim uMeroT, TO IOKaXXUTe MX Ha Uepre-
sxe. O0'bACHUTE CBOIl OTBeT.

(Jononnumenwvroe zadanue.) Jlavpl ABa TPEYyroJlbHHKA
ABD u ADC, He nexamue B ofHOM miuockoctd. Toukn K,
M, N saBasaioTca cepenuHamu orpesxkoB DB, AD, AC co-
orBeTcTBeHHO. Touka L peauT oTpe3ok AD B OTHOIIEHUH
2 : 1, cynraa or BepmuHbl D. YCTaHOBHTE B3aMMHOE pac-
TIOJIOYKEHUE MIPAMBIX!

a) BL u MK; 6) BL u MN. OOBsICHATE CBOM OTBET.

C—4

Ilauslr aBa mapasaeaorpamma ABCD
u DCC D, pacnonoyxeHHble B pas-
HBIX ILJIOCKOCTAX. YCTAHOBHUTe B3a-
MMHOE PACIIOJIO}KeHHe!

a) mpamoit C, D, u miockocru (BCD);

6) npameix C,D, u BD;
B) mpameix CE u DD, rae E —

Touka Ha pebpe CD, Takas, 4YTO A
DE : EC =3 : 1. DE:EC=3:1

ITapajutesiorpammel ABCD u ADEF pacnoJio;KeHbl B PA3HBIX
nnockocrax. Yepes Touky C mpoBeneHa upamas [, mapad-
nenpHaA npsamoit AF. Jlokaxkute, uro npsamsie [ u FG, rae
G — cepenunHa orpeska AB, He HMeIOT OOIUX TOUYeK.

(dononnumensnoe 3adanue.) laHpl Tpu npsiMmeie a, b,
¢, IpUYEM HOpsiMble @ U b napajijielbHBI, IpAMas ¢ Iepe-
CeKaeT NpPAMYIO @ B TOUKe A M He IepeceKaeT NPAMYIO b.
Yepes Touky B Ha npsmoit b npoBesieHa npsamas [, mapai-
nenbHad npamoi c¢. OnpejpeinnTe, MepeceKalTCA JIA NPsA-
Mele @ u l. OObsiCHHATE CBOIl OTBET.
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C—35

Hdannl wersipe Touku A, B, C, D, He JeKalqme B OZHON
nnockoct. Yepes Bepmuny C somanoir ADBC mposefe-
Ha IIJIOCKOCTL O, TapajejlbHas

mwirockoeTn (ADB). Jlo6aBbre K JO-

maHoit ADBC emé oguo sseno CE, 0
JlexKalnee B IJIOCKOCTH O.. ¥ CTaHO-
BUTE, KaK 3BeHo CE wmoxer pac-
IOJaraTbCsA OTHOCHTENBHO MNp#-
Mot AD, m wu3obpasuTe ero Ha
qepTexe.

Haner uversipe Touxku O, A, B, C,
He Jlexaliue B OJQHOH IJIOCKOCTH.
Touka E penur orpesox OA B or-
HomeHnun 1 : 3, cumras OT TOY-
Ku A. Yepez Toury E nposeneHa
NJIOCKOCTh ¢, HapajjeabHas ILJIo-
ckoctu (ABC) u mnepecexkamoomas
orpesku OB nm OC coOTBETCTBEHHO
B Toukax F u G. Haiigure niauny
orpesxka FG, ecim BC = 8 cwM. AE-EO0O=1:3

C—6

Tpeyrom.ﬂmc A B C, (puc. 1) aBiagercs mnapajeJbHOH
npoeKIued paBHOCToponﬂero tpeyronbHuKa ABC. Ilo-
cTpoiTe TOYKY M, — DpoeKnuio TOYKuM M nepecedeHus
BBICOT Tpeyronbnmca ABC.

Touka C, u oTpesok F.G, (puc. 2) ABIAIOTCA mapajiesb-
HBIMH npoeRuHaMH Bep]:IIHHI:I C u cpegseit iuanu FG, na-
paJyiesibHOM cropoHe AB Tpeyronsauxka ABC. HOCTDOHTG
nmapajaie/ibHyI0 NPOeKIHUI0 TpeyronbHuka ABC.

C, G,

AI /
F,

Puc. 1 Puc. 2




C—7

IIsa mnpamoyroasauka ABCD u
BCEF, nexainue B pPasHbIX ILJIO-
CKOCTHX, pacloJIOXKeHbl Tak, 4TO
yron ABF pasen 90°. Haigure
anuHy orpeska DE, ecnu AB =
= 2 cm, EF = 3 cMm, a niaomansb
npamoyronsEuka BCEF pasna
12 cm?,

Tpeyronsauk ACE u ksaapatr ABCD
PACIIOJIOKEHBI B PASHBIX IIJIOCKOCTAX
o u . Yepes Toury E mnposeneHa
IJIOCKOCTh 7Y, MNapajuleIbHAA ILIO-
croctu (ABC), xoropasa Iiepecexaer
mnockocts (ACE) mo npamoit CE,
a mrockocTs (DBE) nmo npamoii D E.
Haitzure yron C ED,.

(Jononnumenvrnoe 3adanue.) Touku A, B, C, D =He
Jexar B OgHOM minockoctd. CpasHuTre paccroanus BD u
AD, ecau Bce 3BeHbA JiomaHoit ABCD passbI 4 cM, yronu
BCD mpamoii, a npamMasa AB nepuneHJUKYJIAPHA IIJIOCKOCTH
(BCD).

CcC—8

Yepe3 Touku A m B TIOCKOCTH ¢ HNPOBeAeHbI HPAMBIE d
u b nepueHAMKYJSIpHO 3TOH mJockKocTH. Yepes Tou-
Ky E — cepeauny orpeska AB mpoBefieHAa MJIOCKOCTH [}
NepuneHAUKYIApHO npamoit AB. Onpegenure, UMEKT JH
061IMe TOYKM MJIOCKOCTH [} ¥ IIJIOCKOCTH Y, NPOXOAAILIAA
yepesd Touky E u npsamyio b. Ecnim mmeioT, To m300pa-
BUTE MX Ha depreixe.

Yepes Bepmuny C paBHOOGEeIpEeHHO-
ro NpPAMOYTOJLHOTO TPEYyroJLHUKA
ABC c¢ npameim yraom C nposeje-
Ha IJIOCKOCTH [}, HepHneHAUKYJIAP-
Has npamoir AC. B nnockoctu fB
BelOpaHa Touka D Tak, uro CD =
= 6 cMm. Haliiure AJHMHLI OTPE3KOB
AB, AD, BD, ecau wmenuana CE

Tpeyronsanka ABC paBHAa J2 em u
ZBCD = 60°.
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cC—9

Yepea meHtp O OKPYKHOCTH, ONHCAHHOH OKOJO IDARMIEL-
HOTO TREeYTOALHHEKA ABC, npoBeneHa OpAMAd, OEpPOeHAH-
KYJIADHAA TIMOCKOCTH TpeyronbHHEKA (pHe. 1), 1 Ha aroH
nopamoi BeIGpana Touka M. Hadianre paceTosane oT TOYKR
M po BepmmE TpeyronsHuka ABC, eciH pRARYC AAWHOH
OKPYA(HOCTH paBeH B cM, a Touxka M yAajleEA OT CTOPOHEL
BC ga paccrosame 15 eM.

B naockoctm o aaH KepaaApaT ABCD ¢ menrpoM B Touke O
(puc. 2). Touxa M pacmoNOKeHA BHE NJIOCKOCTH O TAK,
yro opaMad OM nepneHaAUKyJAApEA DIOCKOCTHA O,

a) Joxamure, uroe naeckocTu (AMC) n (DMB) mepoen-
AUKYIIAPHEL.

6) Yepes touxky K — cepeamny orpesxka OM nposeneHa
OJOCKOCTE [ mepmeHARKYAApHEo npaMoidl OM., Onpegenn-
TE, UMeeT JX IWIOCKOCTEL [ ofmue TOYKH ¢ IMOCKOCTAMH
(BMO) u (CMO0O), Ecnu nmeer, T0 1300pasuTe HX Ha 4ep-
TEIKE.

B) HafigmTe cropoHr: ganHOro keajgpata, ecau KF = 2 cwm,
rae F — Touka nmepeceueHnsa nmaockocTH P B npamoi DM.

Puc. 1 Puc. 2




C— 10
B npocrpascTBe 3aJaHE TOIKHU:

A (-7;1; 3), B (-7; 6; 3), C (-5; 4; 8), D (-3; 6; 3),
E (-3; 1; 3), F (-2; 6; 3), G (-2; 1; 3), H (1; 6; 3),
K (1; 1; 8), L (2; 1; 3), M (2; &; 3),

N (5; 6; 3), 0 (5; 3; 3), P (25 3; 3).

a) PaccMOTpDHTEe BHHMATEALHO KOOPAHHATH A&GHHBIX TO-
yer. Kaxyw ocofeEHocTh BH saMernnrm? Onumure eé,
HCTONLBYA OYVKBHW X, y, 2 AAA KOOPAHMHAT TOYKH IOpO-
CTPAHCTEBA.

6) Mricmenno cnpoekTupyl#iTe JABHEE TOUKH HA KOOD-
JMHATHRIE OJIOCKOCTH XYy, X2, y2. Toabko HA OZHOA U3
KOODAHHATHAIX ILIOCKOCTEH MOMHO WWOAYYRT: OYKEBEH
pPyccrore andaBuUTa, €CAM TOCHEJOBATENLHO COESHHHATH
OTPRIKAMH TIPOEKNMHAH JAHHKX TOYEK. ¥ KAXKMUTE 3Ty OI0-
CKOCTB, NOCTPOHTe B HeH IpoeKnHH, Baodpasate JoMa-
HbI¢, BeDIIHHAMH KOTODHX ABIAKTCA DPOEKIHM, M IPo-
guTaliTe caono.

B) (Honoanumensnoe 3adanue.) HaMernTe B 23T0M CHO-
Be nocleAnolo GYKBY Tak, 9To0Ll NOAYYHIIOCE HOHCE CIO-
B0. 3ANHMIATE KOOPAUHATH BEPIIHH JOMAHOM, ¢ NOMOMOIBI0
KOTOpOE MOMHO H3oOpasHTh 2Ty OYKBY H& KOODAHHATHOM
NJICCKOCTH.

cC—11

B nnockoerm xy maAa Tpanenma ARBCD, yrox A roropoit
pases 30°. Hafiaure mnomais aToil TpADemuH, €CaOd HI-
BecTHO, 910 mpniumsaTensHe A (—6; —-5; 0), B (-2; 1; 0),
C(4: 4 0), D (8; 2; 0).

BanamATe KOOPAMHATE TOoUKE (', cmMMerpEaHO# TOU-
ke C — cepenHe oTpe3ka AR OTHOCATEJNLHDO HAYANA KO-
opausar, ecam A {(—1; 4; 3), B (-3; —2; 1).

{(Honoanumenvroe aadanue.) YCTAHOEATE, KAK pac-
OOROEEAR TOSKH A M B OTHOCHTENLHO KOOPAHHATHEIX
oceit, ecan rourka C (—1; 0; 0) apadgeTca cepegdEO oT-
pe3xa AB,

21
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C—12

Keagparsi ABCD n ABEF pacloNo!KeHb B PasHRIX ILIG-
CKOCTAX o B 3, opx sToM npamas BE mepneHAMKYISpHA
opamoit BC, roukn K »w L — cepegunnr cropon EF u CD
CcoOTBeTCTEeHHD. Haidinmre yriuknn:

a) mexay npamo#t KL u nnockocTeio (ABC):

0) mexpay npavumy KL u AB;

B) MeXIY niockocTAMH {ABC) u (AKF);

r)y (Jonoarumenwvnoe sadanue.) Mexny npsamoit KL u
mackocTee (BCE).

C— 13

Han napamnenorpaMm ABCD u Touxa B, me npmHap-
TeHAIAA ILUIOCKOCTH 3TOr0 NapajleforpaMMa. Haiipure
KOODAMHATE BeKTOpa p= B'A+ DA, ecTW H3IBECTHO, YTO
A(2;,-3; 1), B(1; 1; -1), C (0; —1; 1), B' (3; 2; 1).

Tpeyronsamy ABC u napannenorpamm ACDE ¢ meHTpoOM B
touke O pacmonoKeHbi B PASHBIX IUIOCKOCTAX o # B, To4-
RH F, G, H — cepenunnl cropon AC, ED u CD coorser-
creerto. HazoBuTe 1 waobpazure ma yepTee BEKTODHL:

) m=AE+ BC+CA; 6) E=%@+(_}'5;

B) ;=%(ﬁ+ﬁ]

C— 14

Hanel gerTnipe Tournm A (=7; 1; 3), B (3; 5; 8), C (5; 0; 3),
D (-5; —4; 3). Haiigure nnomagk YeTHIPEXYroIbHH-
Ka KLMN, BepmEHBE KOTODOI'C COBOAJAIOT € CEPeAMHAME
orpeaxos AD, BC, CD), DA cooTBeTeTBEHHO.

Haunr werwipe Touru A, B, C, D, He neskamue B OJHOH
nnockoctH. Toaxw E, F, G, H — cepeiHHL! OTPeIKOB

AB, AC, CD, AD coorpercrsenno. Ilycrs a— PE, b - FG,
¢ =GH. Bripasure BekTope AD, DC, BE dqepea BeRTODBI
a, b, e




Bapuanm 3

c—1

PaccMOTpHTE IpEeAIOMEeHHbIA Du- A

CYHOK H CHMEOJRHYN) SAIHCH K ’_,..——/",—:
Aemy. IfogymaliTe, KakHM H3 aK-
CHOM HJII TeOpeM CTepeoMeTDHM
OHH MOI'YT COOTBETCTBOBATE.
Bumomaure STOT PHCYHOK M 3a-
mTHChL B TETPASH B ACOONHATE HX TaK, ITO0OR NOTyYH-
JECh MANKCTPALER H KPATKAA SANMHCE OAHOH Ha aKCHOM
HJIH TEOPEM CTepeOMeTPHM, IPHBeAEHHRIX B CIASAYIOIIeM
COHUCKE:

Aca, Asbh

1. Kaxopa OHI HH OblJa OIPAMAA, CYINECTBYIOT TOYKH, IIDH-
HaANeRAINe TOH TpaMoil, H TOUYKH, He OpPHHAAIEKAINe
oti. Yepez mwbnle [Be TOUKH MOXMHO OPOBECTH NPAMYI0, U
TOALKO OXHY.

C,. Kaxosa Ou Em OLija IJOCKOCTE, CYNIECTBYIOT TOYEH,
np}ma.nnemamue 9TOH TAOCKOCTH, H TOYKH, He NPWHAL-
Jexsarmuae eif.

C,. Ecam gBe pASNHYHEIE TIOCKOCTA HMEKT 00IIYI0 TOYKY,
T4 ORM TePEeCeKAIOTCA TI0 TMPAMOi, Ipoxoadimeii Jepes aTy
TOYKY.

C,. Ecnn nBe DasIHUERe OPAMEIE UMEIOT OOMYK TOUKY,
TO Yeped HUX MOXKHO TPOBECTH INIOCKOCTE, H OPDHATOM
TOILKO OOHY.

T1.l. Yepeaz npsMyI0 H HE JIEXAIIYIO HA Hell TOUKY MOMK-
HO OpOBECTH NIOCKOCTDh, H MPHTOM TORRKD OOHY.

VRKOKATE, KAKOe YTBED)KIEeHUEe AMEeTCA B BHAY.

Ilpamere @, b, ¢, d IAOCKOCTH O NONADHO NMEPECEKAITCH B
rouxkax K, L, M, N;

and=K,anb=0L,
bre=M,crnd=N.

Tourka (¢ He UPHHELIEMKHKT IIJIO-
CKOCTH ¢. BHIIOIERE dYeprTésx, Io-
KamITe Ho HEM H S4IHUINTE BCe
IJI0CKOCTH, OTAMYHALRE OT ILIOCKO-
CTH O, KOTOPHIE CONEP:KAT TOUKY L
H OIpPeJeNATea IPAMBIMY, TPOX0o-
JAATIHMY depes xKakme-nubo ZBe HI
AaHHEEX Touek K, L, M, N, G.
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(Aonoanumenwvroe zadanue.) B npocrpascTee 3afaHE
TPH (UTrypHI: ZBe HNPAMEE ¢ H { W He OPHHAANEKADAN
BM Touka M. Bepro 1M, YTC B DPOCTPAECTBE MOMNET CY-
IDECTBOBATE BCETQ TPH DASJTHYNLIE TIOCKOCTH, KAMRAAS
u3 R:?Topmx COMEePKHT nwliie gBe dUrype ps Tpéx gaH-
HEIX

IlpoxkoMMeRTHDYiiTe CcBOM orBer. Hus aroro:

a) B CIIACKe HEKOTODHIX AHCHOM ¥ TeO0DEM CTEPEOMeTDHH
ua gagaEuAa 1 BoifepHTe YTBeDKACHUA, KOTOPhIE HCOOb-
S0BAHEI OpPH pPeITeHNU xawnoil zanaum;

6) sanumATe, B KAKCM NOPAAKEe HCHONABIYIOTCH STH VT-
BEDKAEHHA,

cC—2

Hasnl Touka A, ABe PasAHYHHE OJIOCKOCTH O u P, ume-
womEe o6myn TouKy M, OTAMUAYIO OT TOUKH A, H ILIO-
CKOCThL Y, OTJHYHASA OT IJockocred o u P, cogepmaman
kaxHe-AMGYL B8 TOUKY, OPUBEANJISIKATINEG KAK ILJIOCKO-
CTH o, TAK U miaockKocTH . OupemenmTe, KAKOH IINOCKO-
eTH — O, B BAKM Yy — npHEAZAeHT cepennaa K orpeska
AM, ecan:

a)A ca, A e B)A € a, A € j5;
6)Aea, Acep; MAega, Agp

B KAaxgoM caydae Héoﬁp&GHTE IINMOCHKOCTH HA Y9epTe:xe H
NOKAYKHATE TOUKH A 1 E.

Brifepure 0fHO0 HMNH HECKONLKO ZaAAHAH 8) — T') U BEI-
IOJIHATE HX.

Hanm napaagenorpaMm ABCD ¢ geaTpoM B TOURe O H
TPpeYTOIEHNKE ACE, Be Jeamue B OJHCOH ILIOCKOCTH.
IIyere M — Touka nepeceYcHHS MEAUAH TPEYTOALHAKA
ADC, X — nwbdas Touka orpeska EQ, Y — mobas Todxa
orpeaka BX. HoxamxuTe, uro npaMaa DE B orpezox MY
NPAHANIERAT OAHOE ¥ TOH e NIIOCKOCTH.

(HJonornumensvnoe aadanue.) Toukn A, B, C, D me ne-
JKAT B OAHOH HJIOCKOCTR, ToukH K w I sengrores Tod-
KaMu OepecedeHHd MeJuaE TpeyronlsHAKoR ADC m BDC
COOTRETCTEAEHO. Briacanre, sexur am npaMes KL B ka-
Koii-nabo mIccKoCTH, OpOX0AANIeH deped TPH H3 AAHHEIX
rogex A, B, C. D,




C—3

HNansr nsa TpeyronbEuka ABC m ADC, He jexainue B Of-
HOil miuockoctu, Touxm K, L, M ABJAIOTCA CepefUHAMH
cropon DC, AD, BC cooTBeTCTBEHHO. ¥ CTAHOBUTE B3aUM-
HOE pacHojioyKeHue IPAMBIX:

a) BK nu DM; 6) BK u CL; B) AC u KL.

B miockocTH o Ha HmapaJieIbHBIX NPAMBIX @ M b JaHbI
cooTBeTCTBeHHO Toukum A m D, Touxka F JIeXHUT BHE IJIO-
ckoerr o. Yepes Touxky D mapajiesbHO npamoit AF mpo-
BefieHa npamaa c¢. Mmeer jgm obI(Me TOYKH IUIOCKOCTH P,
cojepaKamas Touky F u mpaAMyi0 ¢, ¢ IJIOCKOCTBIO Y, KO-
TOpasi COAEPIKHUT NPAMYI0 @ ¥ IPAMYI0 d, TPOXOAAIIYIO
yeped Touky F nmapamitensHo npamoit b? Eciu umeror, TO
HOKasKuTe UX Ha uyeprexe. OOBACHUTE CBOH OTBET.

(Aonornumenvrnoe 3adanue.) Jlabl aBa TPEyrojib-
auxka ABD u DBC, He nexamue B OJHOH IJOCKOCTH.
Touxkn E, F, G aABaATCA cepefuHaMy OTpe3KoB AB,
BD, CD coorsercrBenno. Touka H paenut orpesox BD
B oTHOomeHHH 1 : 5, cuMras OoT BepmuHLI B. Ycranosure
B3aMMHOE DACIIOJIOXKEeHHEe NPAMBIX:

a) GF u CH; 6) CH u EF. O0BACHATE CBOI OTBeT.

C—4

Hausl asa napajnenorpamva ABCD

u BDD B,, pacmosiO}KeHHbIE B pas-
HBIX ILIOCKOCTHX. YCTAHOBHTE B3a-
HMHOE PAacCIOJIOKeHHe:

a) npamoit B D, u nnockoctr (ABC);

6) mpameix B D, u AC;

B) nmpamuix B.O u DD, rae O —
cepenuHa otrpesxa AC. A

TMapannenorpammel ABCD u BCEF He jearT B OJHOH
miockoctu. Yepes Touxky F mapamnensHo npamoi CD mpo-
BegeHa npamad [. Jloxkaxkure, uro npsmeie [ u DG, rae
G — cepeauna orpesxa CE, He uMe0T OOIIHX TOYEK.

(dononnumenvroe 3adanue.) Jassl Tpu Toukn A, B, C,
He Jexamue Ha ogHO mpamoii. Yepes roury C nposeneHa
npAMas a, napajiennLHas npsamoit AB, a depe3 TOUKy A —
npsaMas b, He mepecexkawomjad IPAMYI0 @ U He NPOXOAAIIAST
uyeped Touky B. Yepes Toury C mpoBefieHa NpAMasn ¢, napaj-
JensHas npamoit b. Omnpenenure, UMEOT JH 00IIMe TOYKM
npsameie ¢ 1 AB. O0bsicaATEe CBOH OTBET.
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C—5§

Hanb uersipe Touku A, B, C, D, He jexamue B OXHOH
ILIOCKOCTH. Yepes BepminHy A somanoit ABDC nposeneHa
ILIOCKOCTH O, TapajieibHasds miaockoctu (CDB). JTo6asbre
K JomaHoii ABDC emgé onHo 3BeHo AE, jekamee B ILJIO-
CKOCTH . YCTAHOBUTE, KAK 3BEHO
AE MOMeT pacroJiaraTbCsa OTHOCH-
TeapHO npamoit DC, m unaobpasure
ero Ha 4epTexxe.

Haner gersipe Touku O, A, B, C,
He Jie)alque B OJHOH IIJIOCKOCTH.
Touxka G penur orpesox OC B oOT-
HOIleHHMU 2 : 3, cuMTadg OT TOY-
k1 O. Yepes Touky G mposeneHa
ILUIOCKOCTh @, TAapajjejbHAas IJO-
ckoctn (ABC) u mnepecexamomas
otpesku OA u OB cOOTBETCTBEHHO
B Toukax E u F. Haiigute anumy
orpeska EG, eciu AC = 10 cm. 0OG:GC=2:3

C—6

Tpeyronsauxk A B/ C, (puc. 1) sBasieTcsa mNapaeabHOH
npoemmeﬁ TDGYI‘OJILHHR& ABC. TlocTpoiTe IIpPOEKIHIO
opAMo# [, mapasienbHO# cropone AB u mepecekaromeit
CTOPOHY BC B Touke E, takou, uro BE : EC =1 : 2.

Touxa B, u orpesox M N, (puc. 2) ABAAIOTCA NapajLiesb-
HBEIMH npoexunamn BepIJ.IHHbI B u cpeameit quauum MN,

napannensHo# cropoe BC Tpeyronpaura ABC. l'Ioc'rpoﬁ-
Teé mapajuleJIbHYI0 IMPOeKIINI0 TpeyroJabHuKa ABC.

M,

A, By B, N,
Puc. 1 Puc. 2
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c—7

IIsa wrmaapara ARCD u ADEF,
ITeXAamye B PAZHBIX MIOCKOCTHX,
PACTIOIOSKEHR TaK, uro yron CDE
pasern 90°, Hailigure ZIuHY Me-
AHassl AM Tpeyronnamka ABF,
ecIH TAomais xaaapara ABCD
pasna 8 cm?,

Tpevroasurk BDE w pom6 ABCD
DACTIOJNIGINEHE] B PASHEIX INOCKO-
crax o U B. Yepez Touxy £ mpo-
BeJEeHA INOCKOCTE ¥, NAPANIETh-
rag mrockocrm (ABC), xoropan
nepeceraer naocxocre (BDE) mo
npanoii B E, a nnockocts (ACE)
ne npsamoil C E. Hafiaure yron
B.EC,.

(Aonoanumenvioe 3adanue.) Toukn A, B, C, D He Je-
sHar B ogHOH maockocTH. CpasuuTte pacerosEna AC u BD
nomauch ABCD, ecnn npavasd AB nepneHAMKYIADHA IITO-
crcoc'mﬁ(ACD), LACD = 60°, AB = 12 ¢, BC = 13 cm,
CD = 6 cm.

C—8

B mnockocTH o gamm gpe TOUKE A m B. Yepea Touxy A
IpOBeAeHA INNOCKOCTE [} HepneHAMKYISpHO HpaMod AB,
a uepes TOYKY B — npamada [ meponeHAWKYIAPHO ILIOC-
KocTH o. Oupefsennre, uMEOT JU o0IHe TOYKH MIOC-
KOCTh B M IJIGCKCOCTH Y, MPOXOAMALLAS deped TOUKy A K
npaMyw I. Ecnu umeror, TO HM306pA3NTE MX Ha UEPTeMe.

B niaockocTH o paH OpAMOYTONIE"

HHil Tpeyroasuny ABC ¢ DpaMbM i |m
yraom B, Yepea Toury A mposeae- t D

BHA Opsamas [, NepueRZuKyIsIpHAS

IAOCKOCTH O, & 4Uepes Touxky B — = 2vV6 c
OpAMAR M, OApPAJIenbHadg Opd- o P/
moit . Ha npamMoit m Beifpana Toq- o 30 : 6 B

xa D Tax, uro BD = 2J6 cM. Haii-

AUTE OIWHB OTpeskoB AC, AD, DC,

ecin AB = 6 ¢cm m £ BAC = 30°.
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C—9

Hepes meHTp O OKDYMHOCTH, ONMCAHHOH OKOJXO Ipa-
BHJABHOTO TpeyTroanHura ABC, OpoRegeHa mpaMad, Oep-
TDeHIHKVAAPHAA OAOCKOCTH TpeyroaerEnKa (pume. 1). Ha
aTolt npamofi BuOpara Touxa M Tak, uTo OM = 8 cMm.
Hafipgure paccroasme oT TOYKH N 0 BePIMHH TPeyIroib-
R ABC, ecan Touxa M ypageHa oT cTOpOoHM AC Ha
paccroaEme 12 cM.

B nnockocrm o maE poM0 KLMN ¢ mestpom B Toure O
u ocrpuM yraom K, pasaeiMm 60° (puc. 2). Touxa P pac-
HOAGKEHA BHE IJIQCKOCTH ¢ TAK, YTo mpamaa OP nepnen-
OAKYIADHA MIOCKOCTH .

a) HJoxamure, uaro mnockocru (KPM) u (LPN) nepuen-
JTUKYIADHE.

) Yepes Touxy A — cepeaEEy orpeska OP npoeezneHa
OAOCKOCTE [ OepnesamKyAspHo opamoil OF, Oopezeanre,
MMeeT JH MIOCKGETS § ofmue Touky ¢ mrocrocTnio (OPM).
Ecnu umeer, To machpasuTe HX Ha YEDPTEXE.

B) HaigaTe cTopoHE AAHHOrO pomba, eciau AB = 2.3 o,
rae B — To9ka nepecedyeAns MIOCKOCTH [ ¥ npamoii PM.

LLEN =605 AB=2V3

Puc. 1 Pue. 2
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C - 10

B upocrpanc'me aafaant TOYKH

A(1; =7; =2), B (1; -2; -2), C (3: —-4; -2),
D (5; —2; —2), E (5 7 -2}, F (6; -2; -2,
G (6; -7; -2), H (9; -2; -2), K (9; —T: —2),

L (10; —7- -2y, M (10; —2 -3), N (13; -2; —2),
O (13; —-5; —2), P (10; —5; —2).

a) PaccMOoTpPHATE BHHMATEJBHO KOODAHMHATH JAHHRIX TO-
gerk. Kaxyw ocoflemmcers BW samermam? Onumare ed,
HCOOALIYHE OYKBH X, J, Z AJdA KOOPTHHAT TOYKH IIDO-
CTPAHCTBA.

6) Mzulcr¢HHO COPOEKTHDPYRTE JaHHBIe TOYKH HS KOODAH-
HATHBHE IVIOCKOCTA XY, ¥2, y2. Tomsro BHA oxnoft ©3 Koop-
JUHATHEIX TIOCKOCTe MOMHO NOXVIMTH OYKHEI PYyCCKOTO
andapuTa, €CAIN NOCAEAOBATEIRHO COSAWHHTE OTPEIKAMEH
OPOEKIHEHN NAHHEIX TOUYEK. ¥ HKAMHTE 5TV NAOCKOCTE, IIO-
cTpoiiTe B Hel npoexunu, HsofpasuTe JNOMAaHbBIE, Bep-
TIMEAMH KOTOPRIX ABJAIOTCA NPOSKITHH, W npoguTaiitTe
CJIOBO.

1) (Honoanumenvioe 3adanue.) HsueHATEe B 3TOM
CcIoBe nociegHIon OyKBY Tar, 9T06HR DOIYYWIOCE HOBOE
CJIOBO. SaIMIINTe KOOPANHATH BEPIIKH JOMAHOH, ¢ OMO-
mEI0 KoTopoil MOoRHO H306pasuThL 9Ty OYKBY HA KOOpPAM-
HATHOH I1OCHOCTH.

cC—11

B nmockocT xy gaE pomb ABCD ¢ meaTtpom B TO9-
ke 0. Haltgure naomaas TpeyrodeEAKa AOR, ecnm Ha-
nectao, uro A (—-4; 5; 0), B (4; 11; 0), C (12; 5; 0),
D (4; -1; O).

Banumure KOOpPAMHATHL TOYKH €', CHMMeTPHEYHOH TOY-
e C — cepeaume oTpeska AB OTHOCHTEeNRHO HAMANA KO-
opandar, ecan 4 (2; -8; 5), B (-8; 7; 3).

(dononnwumensuoe zadanue.) YCTAHOBATE, KAK pac-
NOJIOMEHH TOUYKH A u B OTHOCHTENHHO KOOPAHHATHRIX
ocelt, ecmu rouxa C (0; 2; 0) asnsercda cepefHHOH OT-
pesxa AB,

29
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C—12

Keagpatet ABCD u BCEF pacnoioseHsl B PA3HBIX TLIO-
CKOCTAX « H [}, upw oToM nmpamaa AB mepueHiMxyaspHa
upamoit BF, Touku K u L — cepeguasl cropoE EF u EC
cooTBercTBeHAO, Haligure yram:

a) Mexxgy npaMenva KL o AC;
6) mexay mpamoi AC m maockocreio (BKL);
B) Memay mwaockocranu (ABC) m (BKL);

T) (Aonoanumensnoe zadanue.) Mexay npamoi KL u
naockocteio (ACF).

C—13

Han napanmenorpaMmm ABCD u Touxka B', BRe mpuHaj-
JIeMAImas ILIOCKOCTH aroro mapajaeaorpaMda. HaBinure

KEOODIHHATH BeKTOpa p= B'D+ AD, ecniw H3BeCcTHO, WTo
A(1; -1; 2), B (25 0; 8), D (0; —4; 1), B’ (1; 3; 1).

Tpeyroabank ABC u mapaanenorpamm BCDE ¢ neHTpOM
B Touke O pacnonoXXeHhl B PASHBIX NOIOCKOCTAX o H [,
rouky F, ¢, H — cepegnnn ctopor AC, ED u CD co-
orBeTcTBEHHRO, HasoBuTe 1 maoGpasuTe HA YepTexe BeK-
TOPRI:

a) m = AB+ BC + BE; 6) p=2(CB+CD);

B) E=%E+FIE.

C—14

JlaHbl yeTsipe Touxu A (—4; 1; 3), B(5; 1; 8), C (9; 1; 3),
D (6; 1; —1). Haltaure nioomaas 4HeTHPEXYTOABHAKA
KLMN, BepmHEBI KOTOPOrO COBMAZAKT ¢ CEPeIHHAMH
orpeskos AR, BC, CD, DA cooTBeTCTBEeHHOD.

HJase qerwipe Touxkm A, B, C, D, nme nemamwe B ogHOMH
ninockoetda. Touku B, F, G, H — Cepe/lMHEL OTDE3KOR
AD, AB, CB, AC coorsercrsenso, Ilyvets a = GH, b=GF,

c=FFE. BapasuTe BeKTODK F’E, E, DC yepez BexTOpHL
a, b, c.




Bapuanm 4
cC—1

PaceMOTDHTE NMpeAI0sKeHHEIH pHCY-

A
HOK K CHMBOXBEYK 3alHCE K HEMY, ‘
IlogymaiiTe, KAKMM B3 AKCHOM Han @
TEOPEM CTePEOMEeTPMH OHU MOTYT

COOTBETCTBOBATE,

BrInoaHHTE 3TOT PACYHORK H 3aIHMCH Ata

B TeTPamH M JONOAHHTE HX TAaK,

YyToOH MOIYYMJIACE MJUTIOCTPALDHAS ¥ KPATHAA 34I0HCH OX-
HOH¥ W3 AKCHOM HJIM TEOPEM CTEPEOMEeTPHH, NPHBeJEHHBIX
B CHeAYIOIEM CIIHCKe:

1. Kaxkosa 61 HM OnLJIA NpAMAas, CYILECTBYIOT TOIKMH, IPH-
Hajemallue 3ToH NpPAMOH, B TOUKN, He IDPHHALIEKATINe
eit. Yepes nwdble Ape TOUKHA MOMHO OPORSCTHM NRAMYIO, H
TOABKO OIHY.

C,. KaroBa 6m HE GnIa OIOCKOCTh, CYLUIECTBYHIT TOUKH,
npnna,qne&camne 3TOH MICCKOCTH, M TOYKH, HE TIpHEA[-
nexxamme eif.

C,. Ecay aBe pasinyHbie IINIOCKOCTH AMGIOT oﬁmym TOYKY,
TCI OHM OepeceKaXTed mo HpHMOﬁ IIpOXO,I[HI[[EH qepes aTy
TOYKY.

C,- Ecnu JiBe pasnudHEEIe OpAMBIE WMEIOT O0OIyI0 TOYKY, TO
yepes HAX MOMKHO NPOBECTH ILTOCKOCTH, M IPHTOM TOJIBKQ

OaHY.

T1.1. Yepea npaAMyI0 W He JeXamyl) HA HEH TOUKY MOK-
HO OPOBECTH HOAOCKOCTE, I OPATOM TOABKO OIHY.

VKaKHUTE, KAKOE YTERKASHHE MMECTCH B EHAY.

I[IpaMuie a, b, ¢, d MIOCKOCTH ¢ MONAPHO MNEpECeKANTCHA
B Touxax K, L, M, N:

and=N,anmnb=K,

bne=L end=M
Touxka H He DpUMEAAISEAT TAG-
CKOCTH 0. BHIOONHHE Qeprém, Oo-
Ka)KATe HA HEM H 3a0HIIHTE BCe
OAOCKOCTH, OTJIHYHEIE 0T ILIOCKO-
CTH 0., KOTOPEIE COAePMaT Touky K
H OoOpedeNfdloTCH NPAMEIMH, DPOXO-

AAIOAMEA 4depes Kaxkme-AUGo IBe H3
JaHHERX Touek K, I, M, N, H.

el
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(Jonoanumenvioe sadanue.) B npocTrpagcTBe 3aiaHb
TPE NOpAMLI€, NePeCeKalIuHecsk E Touke M. Yraxprte,
CKOABKO BCETQ — JBE MJAH TPV — PAa3IHTIHLIX IIOCKOCTEE,
KakAaA H2 KOTOPEX coaep:xur mobwe ABe M3 JaEHLIX
OPAMBIX, He MOMRET CYIOeCTBOBATE B IIPOCTPAHCTEE.

IIporoMmerTHpYiiTe cBO# Bribop. Haa aToroO:

8) B CIIHCKE HEKOTOPHIX AKCHOM H TEODeM CTEDeOMEeTDHH
u3 safaHna 1 BeIOEDHTE YTBEPIKACHHUH, KOTODPHIE HCHOAL-
30BAHLI TIPHM DPENIeHHUM NAHHOH 3agaul;

0) sanumnMTe, B KAKOM NODAJKE HCIOONb3YIOTCHE 2TH YT-
BEDKAEHHA.

cC—2

Hanu TOuKa A, ABe PASAWYHEE IJOCKOCTH ¢ # 3, ume-
wmue odinyo Touky M, OTAHUHYIO OT TOUYKH A, H ILIO-
CKOCTE ¥, OTHIHYHAA oT miocKocTel o H [, coaep:xaman
KaRAe-HAGYAbL ABEe TOYKM, OPHHAAJEMAIIHEe KAK OAOCKO-
CTH ¢, TAX H naockoctw (. OnpegenrTe, KAKOA NIOCKO-

CTH — O,  mia\ Y — npuHannesuT cepeamua E orpez-
Ka AM, ecian:

a)A =sa, AeB; B)A & a, 4 € B;

6) A eca Acef; ryYA ¢ a, A ¢ p.

B KaxaoM Caydae Haoﬁpaan're ILJIOCKOCTE H& dYHepTexe H
OOKAXUTE TOIKK A 7 E.

BrifeprTe ogEO WIHE HECKONBKO 3aJ8HHH 8) — T) H BHI-
OOJIHATEe MX.

Jlansl mapamaenorpamm ABCD ¢ meHTpoM B Trodke O M
TpeyronsHHK BDE, me nemamee B OAHOH ILIOCKOCTH.
IIyete M 1 M’ — Touxu nepecedeHAS MEQEAH TPEYTOIE-
BUKOB BDC u BDE coorsercreenno. Joramure, 9T0 mps-
Man AF © orpeaor XY, rge X, ¥ — UpoHIBOJNBHEE TOT-
ku orpeskoR CE u MM’ cooTBeTCTBeHHC, JIEXKAT B ofHOH
ILIOCKOCTH.

(donoearnumenvnoe zadanue.) Touwn A, B, C, D Be Je-
KAT B OAHOH NOAOCKOCTH, TOUKH M u N gpagoTca ToT-
KAMH OEepecedeH Nd MeAWAH TpeyroanEnKonR ABC u ABD
COOTBETCTBeHHG, BRACHHTE, JASXKHAT JH npaMas MN B ra-
koii-nrG0 mAOCKOCTH, NPOXoZAmeH Yepes TDM H3 JARTLIX
Touex A, B, C, D.




C—3

INansr asa Tpeyroapauka ADC u ABD, He jexamue B O]I-
Bo# mnockoctu. Toukm K, L, M saBisAOTCA CcepeluHAMU
cropor DC, AD, AB cooTBEeTCTBEHHO. ¥ CTAHOBHUTE B3auM-

HOE PAacloJIO}KeHHe NPAMBIX:
a) AK u CL; 6) AK nu DM; B) BD u ML.

B nockocTH o HA IapajulelbHBIX NPAMBIX @ B b B3a-
Thl cooTBercTBeHHO TOuKH B m D. Touxa E BriOpaHa BHe
IJIOCKOCTH O.. BhIsICHUTE, MMEIOT JU 00mue TOYKH ILIOC-
KOCTB 3, copiepsxaman Touky D u npaMyIo ¢, OPOBeJEHHYIO
uepesd TouKy E mapasuienpHO npamMoil BD, U IJIOCKOCTH 7,
KOTOPasi COAEPIKUT NPAMYIO @ U NpAMYI0o d, TPOBeAEHHYIO
yeped Touky E mapamnensHo npsimoi b. Ecim mmelor, TO
noxa)kure MXx Ha ueprexe. OObACHHUTE CBOH OTBeET.

(Aononnumensvroe zadanue.) Jlanbl ABa TPEyTroJbHHUKA
ABC n ADC, He nematnue B ogHOM muockocTu. Touxu M,
N, P saBisorcs cepegmHaMu oTpeskoB AB, AC, AD coor-
BercTBeHHO. Touxka H pennT orpe3ok AB B OTHOINEHHUH
1 : 2, cuuras or BepmuHbl B. YcTaHoBHTE B3aMMHOE pac-
nosiokesue npameix: a) MN u CH; 0) CH n NP.

C—14

ITapannenorpammel ABCD (c umeH-
TpoMm B Touke O) m BCC B, me e-
JKAT B OAHOH IJIOCKOCTH. " Omummare
B3aMMHOE€ DPaCIOJIOMKeHHe:

a) npsamoii C,C u mwiockoctu (DOB,)),
rme O — cepeauna orpeska BD;

6) npsmmx C,C u BD; CE:EC,=1:4
B) OPAMBIX BE ua CB, rae E —
Touka Ha pebpe CC,, Taxaa, uro CE : EC, ¢4,

ITapannenorpammer ABCD u BCEF pacmoyio)keHbl B pas-
HBIX IUIOCKOCTAX. Yepes Toury D mpoBezeHa npsimas [, na-
pamnensHaa npamoi BE. Iloxasxkure, uro npsameie [ u EG,
rae G — cepenuHa orpeska BC, He uMeOT OGIMUX TOYEK.

(Aononnumenvnoe 3adanue.) laHel npsamMas a U He
npuHajJIekaman eid touxka A. Yepesd TOUKY A IpOBeAeHEI
npamas b, napaaiensHad NPAMOR @, W OpAMas ¢, mepece-
Kamasa npaMyio a B Touke B. Yepes Touxky B mporeaeHa
npamas d, He Iepecekamomas npaMyio b ¥ oTauyHAA OT
OpAMOi a, a 4depe3d Touky E — cepenuHy orpeska AB —
npamasa [, nmapannensHas npamoit a. Onpepenure, Inepece-
Kalorca ju npameie d u l. O0bACHATE CBOM OTBeT.
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Hamer yerbipe Touku A, B, C, D, He nexamue B OX-
HOU 1uIocKocTH. Yepes Bepmumny A somanoit ACBD
IIpOBeJieHa MJIOCKOCTh (., HapajjieJbHAfd ILJIOCKOCTH
(BCD). HOobGaBpre ® nomano#t ACBD emé ogHO 3Be-
HO AE, nexamee B IJIOCKOC-

TH O. YCTAHOBHUTE, Kak 3BeHO AE o
MOJKeT PpaclloJIaraThCid OTHOCHTENb-
HO mpsamo# BD, u uszobpasute ero
Ha 4YepTeixe.

Hassr gersipe Toukm O, A, B, C,
He JIe)Xalllye B OJHOI TIJIOCKOCTH.
Toukn E m G — cepeaMHBl OTpea-
kKoB OA u OC cooTBeTcTBeHHO. Ue-
pe3 TouKy G mapajjiesbHO MIOCKO-
ctu (BEC) npoBegeHa IJIOCKOCTE O,
nepecexarmomaa orpesku OA u OB
B ToukaXx K u F COOTBETCTBEHHO.
Haiigure nnuny orpesxa EK, ecan
OA = 12 cwm.

C—6

Tpeyronbauk A B,C, (puc. 1) sBrserca mapaaenbHON
npoexnuein rtpeyroinbuuka ABC. IloctpoiiTe NpPOEKIHIO
npamoit I, mapannensHOil cTopoHe BC u nepecexaromiei
cropory AC B Touke E, Takoii, uro AE : EC =1 : 3.

Toukun E , F,, G, (puc. 2) ABAAIOTCA NapajielbHbLIMU
npoeknuamMu cepeauH E u F cropon AB m BC, a rTak-
e G — TOUKH IlepecedeHUsA MeAuaH TpeyroiabHuka ABC.
ITocTpoiiTe mapayyieJbHYIO IPOEKIHI0 TpeyroabHuka ABC,

El. »
C, F,

Puc. 1 Puc. 2




=T

OBa pomba ABCD u ABEF, nexa-
1I¥e B PaA3HBEIX ILIOCKOCTSAX, Pacmo-
JoeHsl TakK, 4ro yron CBE paseH
90°. Haiigure anmay orpeska DF,

ecam /. BCD = 60°, AC = 4J§ CcM.

PasuoOespennas tpanenus ABCD
u napamiaengorpamm BCEF pacno-
JIOXKEeHB B PA3HBIX IJIOCKOCTAX o E
u B. Yepes Touxky E mnposegena F

IIJIOCKOCTh Y, HapajleJbHAA ILJIO-
crkoctu (ABC), koTopasi iepecexkaer
niaockocts (CDE) nmo npamoit D E,
a miaockocth (ACE) — mo npsaMoit
A E. Haiinpure yron A ED , ecin

AB = BC = CD, a LADC = 60°. 4

(Hdononnumenvrnoe 3adanue.) Touku A, B, C, D =e
Je)KaT B OomHOH miaockoctu. CpaBHuTe paccrofaHusa AD u
BD nomanoit ABCD, ecam npsamas BC nepneHIuMKyJsap-
Ha muaockoctu (ACD), yron ADC npamou, LABC = 30°,
AB = 12 cm, CD = 5 cm.

D

C—8

B nockocTH ¢ 3ajaHbl OpsAMad 4 U He IPHHAIJIeXaas el
Touka A. Yepe3 TouKy A NepHeHAMUKYIAPHO IPAMOH @ IpoO-
BelleHa npsaMasa [, mepeceKamInas 3Ty NPAMYI B Touke B.
Yepes Toury B npoBejeHa IJIOCKOCTE [} HEePHEHAHUKYJISDHO
IpAMOH @, a 4Jepe3 cepeAuHy OTpe3ka AB — ILIOCKOCTSH 7,
nepneHguKyIapHasa npamoit AB. OnpenenuTe, IMEIOT JH 006-
muye TOYKM IockocTd 3 u y. Eciu mmelor, To m3obpasure
HX Ha 4Yeprexxe.

B miockocTH o 3aaHBI pAMAas 4 #
He IpUHamjIe:Kamasa el rouka A. Ye-
pe3 TOYKY A NepHeHAUKYJISAPHO IIpH-
MO# a mpoBesieHa npsamas [, mepece-
Kallasa 9Ty OpAMyIo B Touke B, a
yepe3 TOYKy B — miockocTts 3, mep- a1
HOeHAUKYJIApHaaA npamoir a. B mimo-

crkocTH 3 BeIOpana Touka C Tak, 4To

CB = 5 cm. Halijure giueBl OTpe3- /g
KoB AC, AD, CD, ecnu Touxka D mpu-

HaJJIEKUAT NpamMoit a, BD = V15 cm,
AB = 15 cm u £ ABC = 60°,
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C—9

Yepea meatp O OKPYXHOCTH, ONMCAHHON OKOJIO Ipa-
BHJIBHOrO TpeyroabHuka ABC, nmpoBelieHa NpsaMas, mnep-
NMeHAUKYJIAPDHAaA IJIOCKOCTH TpeyroJjbHHKA (pHmc. 1), u Ha
oTOM mpsaMoit BeiOpana Touka M. Haiigure paccrosHHe
or Touku M no BepmmH Tpeyrodsauka ABC, eciau UmeHTD
JaHHOM OKPYXKHOCTH YAANEH OT CTOPOH TPEYyroJLHHKA HA
paccrosaHue 1 cm, a Touka M ypanena or croponsl BC Ha
paccrosHUue 7 CM.

B mmockocT o jgaH npamoyroibHuk ABCD ¢ meHTpoM B
Touke O u yrimom ABD, paBeeim 30° (puc. 2). Touka M
pacmoJio’KeHa BHE ILIOCKOCTH O TaK, 4To npamas OM mep-
NeHAUKYJIAPHA ILIOCKOCTH Ol.

a) Hokaxkure, uto miuockoctu (FMQO) u (EMO) nepnen-
AUKYJIAPHBI, rae Touku F m E — cepeaussl cropon CD
u CB npsaMoyroJibHHUKA.

0) Yepes Toury K — cepemuny orpeska OM nposeneHa
IJIOCKOCTS 3 mepmeHAMKyJIApHO npsmoit OM. Onpepenn-
Te, UMeeT JH TJIOCKOCTE [} 0OIMe TOYKH C NJIOCKOCTH-
mMu (FMO) n (EMO). Ecan umeer, To u3obpasure UX Ha
gepTexe.

B) Haiigure cTOPOHBI ZJAHHOIO OPAMOYIOJbLHHKA, ecan KP =
= 1,5 cm, rge P — Touka mepecedeHHsi ILIOCKOCTH [ M mpsa-
moit FM.

C

/ ABD=30° KP=1,5

Puc. 1 Puc. 2




C — 10
B opocTpaECTBEe 3EAAHEI TOIKH

A (-6; -2; -2), B (-6; —2; 8), C (—4; —2; 1),

D (-2; -2; 3), E (-2; -2; -2), F (-1; =2; 3),

G (-1; -2; -2), H (2; -2; 3), K (2; -2; -2),

L (3; -2; -2), M (3; -2; 3), N (6; -2; 3),
O (6; —2; 0), P (3; —2; 0).

a) PaceMOTPHTE BHAMATEILHO KOOPAHHATE JAHHLIX TOYEK.
Kaxyw ocofeRHocTh Bh saMeTHAH? OOuindTe eé, MCIOAbL-
3yAa OYKBBI X, Y. 2 NJIA KOODOMHAT TOYKM MDOCTPAHCTBA.

5) Mulcmenso copoeRTHpYHETE FAHHEE TOUKM Ha KOOp-
AHHATHRE OJOCKQCTH XY, X2, y2., TOoARKO Ha ORHOE u3
KOOPAWHATHRIX IJNoCKecTell MOMHO NOAYIHTE OYKBH
PYCCKOrO andaBHTA, eCAH TOCAEKOBATEILEO COSAHHHTE
OTPe3KAME [POeKOMH JAHHBIX TOUEK. ¥ KAXKHTE BTY ILJIO-
CKOCTE, MOCTPOHTE B Heil mpoeknum, mscbpasure goma-
HEIE, BEPITHHAMH KOTODHX ABJIAIOTCA NMPOCKOHN, U TIPO-
SHTANTE CIORO.

B) (Honoanumensvroe sadanue.) Hamenure B d10M CI0-
Be mocjeZH00 OYKBY Tak, 94TO0LR DOJIYYRACCE EOBOE CJAO-
BO. SaOHINATE KOOPAMHATH BEPIIVH JTOMEHOH, ¢ TOMOIIBID
KOTODOH MOMHO u306pasuTe 3Ty GYKBY Ea KOODAHHATHOM
IAOCKOCTH.

cC—1

B ornockoer® xy aad xeaapaTr ABCD ¢ nemwrpoM B Toure O,
Haiiaure miomaas TpeyroasHAKA ACQB, eciH M3BeCTHO, UTO
A (-8; 3; 0), C (3; —5; 0).

. BanwmuTe KOOPAHHATH TOuUKM C', CHMMETpPAIHOE TO4-

ke C — cepenune orpesra AB OTHOCHTENBRHO HAYANA KOOD-
amaaT, ecom A (4; 3; 1), B (—2; -T; 5).

{(HAonoanumeawvnoe sadauxue.) VCTAHOBHTE, KAaR pac-
TONMOMXKEHSI TOUKH A m B OTEOCHTENBHO KOODAMHATHHIX
ocell, ecan toukra C (0; 0; —2) apaserca cepegmuolt or-
peska ARB.
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cC— 12

Ksaxparm ABCD m DCC D, paciono:HeHsl B PA3SHRIX ILIO-
CKOCTHAX 0. ®H 3, OpRA aToM npsmaa DD nepneHEANKYIAPHA
npamoit AD, Hafinure yram:

a) mexay npamemu AD u CD;
6) mesxay mpamoit C, D n maockoeTsio (ABC);
B) Mexay miaockoctaMmu (ABC) u (DCC,);

r) (Qonoarumenvruoe sadanue.) mexay npameaa AC B
Cch

1v

C—13

Jdas napannesorpaMm ABCD u Touwa B', me npumax-
JeXKAllad OIOCKOCTH DTOTO napannenorpamma. HailigaTe
KOODAMHATHI BEKTODA p = B’D+CD eCJH HIBECTHD, 4YTO
A@; -3 D, B 0:;1; -1), D(Q;: -5; 3, B (3; 2; 1)

Tpeyrospuax ABC u mapannenorpamm ABDE ¢ neHrpoM B
Totuke O PACOOJIOKEHB B PABHBIX IWIOCKOCTAX ¢ H , TOU-
ku F, G, H — cepeanusr cropor AC, BRD u AE cooreer-
eTBerHo. HazoBATe B M300pASATE HA YEPTEXE BEKTOPHL

8) m= EA + AB + BC; 6) p—2(DE + DB);

B) E—%E+EE.

C—14

Jarsr wersipe TouRkE A (—=3; 1; 0), B (0; 15 5), C (8; 1; 0),
D (0; 1; —4). HaftauTe mromaih YeTHIPEXYTOILAAKA KLMN
BEPIIMHLI KOTOPOrO COBOANAIOT C CEpeIHHAMH OTDPe3HoB ADB,

~BC, CD, DA coOTBETCTBEHHO,

Hansl geThlpe ToukHE A, B, C, D, me nexamue B ogHOA
niaockeetd. Toukn E, F, G, H — cepefuHRl OTPESKOE

.AB DB, AD, AC coorBeTcTEEHHO. LIycTE a -GH b- GF
¢c=FE. Bmpaame BEKTODE AB, CD, DA, DB qepez BeK-

TODhI a, b, c.




KOHTPOJIbHbIE PABOTbI

K —1 Bapuanm 1

Bepminael gomanoit ABCD He npuHAAJIEXKAT OZHOM ILIO-
cxkocTu. HasoBuTe Bce IJIOCKOCTH, KOTODHIE OIpPEResIAIOT-
cA TPAMBIMH, OPOXOAAIIMMH 4Yepe3 BepIIMHEI JIOMAHOM
ABCD, u conepXaT TOJbKO OJHO 3BEHO 3TOM JIOMAHOM.

Jausl ABe myockocTd o ¥ [ u Tpu TOuKM A, B, M, upu-
yéM Touka M TpHUHAAJIEKHUT OGEHMM IIIOCKOCTAM, TOUKH
A n B npuHaIJIEXKaT COOTBETCTBEHHO ILJIOCKOCTAM o H f.
BrisicauTe, uMenT Ju of0m[Ue TOYKH IJIOCKOCTE (ABM)
M TIJIOCKOCTBL Y, TPOXOAAINAs UYepe3 JHUHUIO HepecedyeHHs
miaockocTe o m 3 ® Touky E — cepeauHy orpesxa AB.
Eciu uMeloT, TO HmoKaskuTe MX Ha uyeprexe. OObscHHUTe
CBOM OTBeET.

Toukn A, B, C, D e nexxar B ogHoii miaockocTu. Ilpamas [,
napajienbHad npamoin AB, nepecexaer meguansl CE u CF
TpeyroabHHKOB CBD u CAD COOTBETCTBEHHO B TOuKax G
u H rak, wro CH : HF = 3 : 1. Haligure JIUHY OTpe3Ka
AB, eciu GH = 3 cm.

K — 1 Bapuanm 2

B nnockocru o maHBI yeThipe Touku A, B, C, D, HUKaKue
TPU M3 KOTOPBIX He IpPHUHAMJIEXKAT OXHOU npsamoi. Tou-
ka M He NpUHAANEXKHT ILIOCKOCTH o. Hasoeure Bce mio-
CKOCTH, KOTOPBIE ONpENeNAiOTCH NPAMBIMH, HPOXOAAIH-
MM 4Uepe3 BepIUuHbI JomaHO AMBCD, u conep:xaT TOJb-
KO OJHO 3BEHO 3TOi JIOMaHOI.

Jane! aBe miaockocTH o U 3 u Tpu Touku A, B, M, npuuém
Touka M npuHaginexuT 00€MM NJIOCKOCTAM, Touka A He
MPUHAJJEKHUT HU OAHOM W3 HHUX, TOUKA B IpPHHAAIEHKUT
ninockocT f. BeiscHuTe, MMeOT JgH OOIIHe TOYKH IIJIO-
cKkocTh (ABM) 1 mJIOCKOCTB Y, NPOXOAAINAS 4Yepe3 JIHHHIO
TnepecedeHHs IJIOCKOCTEH o M 3 ¥ cojep:kamias TOUYKy A.
Eciu uMeloT, TO TIOKa)KuUTe WX Ha ueprexe. OObsacHUTE
CBOM OTBeT.

Touxu A, B, C, D ue nexar B ofHOU miaockoctH. Ilpamas [,
napajnenbHas npsamoil AD, nepecekaer meguanbl BF u BE
TpeyroJbHUKOB ABC u BCD COOTBEeTCTBEHHO B ToukKax H
u G rak, uro BG : GE = 2 : 1,5, HalizuTe IJUHY OTpe3Ka
AD, eciu GH = 4 cm.
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K —1 Bapuarnm 3

B mwrockocrm o AaHLI 9eTHpe Todrm A, B, C, D, ankakue
TPH U3 KOTOPHIX He OpPMHAAJASKAT oaHOH npamoi. Tou-
®Ka M He mpuMHagxexHT MIocKocTH o. HasoBuTe Bee mI0-
CHOCTH, KOTODPHIE OUPEACASIOTCH HUPAMBIMM, TPDOXOIAINI-
MK ueped BeploBELl xomanoi AMCBD, 1 cofepHAT TOME-
KO OAHO 3BeHO »TOH AoMaHOI.

IEnocxoerH o m f ameorT ofmgyro Touky M. Touka A opH-
HAUIEIKAT TAOCKOCTHA ¢ W He OIPWHAATEXWT nockocTH .
IIpaMaa b nesHT B OAOCKOCTHE [} M Depeceraer mmoc-
KOCTE ¢ B ToUKe K, oTauanoi or Touxw M. Brsacanre,
AMERT JA 00mAae TOMKHM NIOCKOCTE ¢ M IJOCKOCTE Y,
OpOXOZALI&A Yepes DPEMYIc b H TOuKy E — cepegmHy
ortpeska AM. Eciu pmeiorT, TO DOKAXKHTE HX HA HepTe-
e, OOpACHATE CEBOM OoTBeT.

Touxn A, B, C. D me nexar B oguolt mnocxkoctd. Ipamaa [,
napasnennHan npsawmoi CD, nepecexaet menuanel AF n AE
TPeYIIbHHKORE ABC u ADB cooTBeTCTBEHHD B TOUKax H 1
G Tak, 9ro GE : GA = 1 : 4, Haiigure naray orpeska CD,
ecrn GH = 4 em.

K — 1 Bapuanm 4

B mnockocTH o gaEEl YeTHIpe TOYKH A, B, C, D), arRaxkne
TPH H2 KOTODRIX He OpPpHHALIEKAT ogHOI npamoii. Tog-
ka M He npmEa;AeUT ILIocKocTH o. Hazosure Bee mwio-
CKOCTH, KOTODHIE ONDEACHNIOTCS NPAMEBEIMHA, IPOXOIAIIH-
MH 9Yepes BEPHINHEL JJoMaHoi AMDCE, u coaepXAaT TOAB-
KO OAHOQ 3BEHO 3TOH JOMAHOMH.

Ilrocrocrn a 1 B AaMeloT obmyo Touky M. Ilpamoie a u
& JesraT COOTBETCTBEHHO B NICCKOCTHX O B f H OpPOXORAT
uyepez TOUKY M. Touxka A JeXHT B DIOCKOCTH O H He
OpUHAAMERUT UpAMod a. BriacarTe, EMeoT JH o0mme
TOYKH NJOCKOCTBh, OPDOXOAAINAA Hepe3 mpaAMele ¢ u b, u
ILIOCKOCTh Y, OpOXOAAINAA 4Yepes JHHHID IepecedeHnd
mwIockocTed a B f ¥ Toury £ — cepeguny orpesxa AM.
Ecrm uMelOT, TO DOKAXKHATE AX HA deprexe. OOLACHATS
cBoil oTBeT.

Toaxkm A, B, C, D Be aexxar B ogHOH manockoctu. Ilpaman I,

napannensHad npamoit AC, nepecexaer meaaannl DF m DE

Tpeyronsukos BCD u ADB coOTBeTCTBeHHO B TOUKax I n

gj;‘ax,zqm GD = GE. Hafigure pnuHy orpeaka AC, ecum
= CM.
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K—2 Bapuanm 1

Hasm uyerwmpe Toukm A, B, C, D, He Jnexamue B OZHOIM
IAOCKOCTH, TouKa E — cepeguua oTpeska AD. Ha gay-
qax AC @ AB B3ATH COOTBETCTBEHHO ToUKH C, n B TaK,
aro AC, :AC = 3:2, Be[ABln BE, = 3 cM. Veranonn-
Te, Kax pacnonoxensl mpaman C B, '# niocxocTs (CDB)
B HOPOCTPAHCTBE, BCIH HM3BEeCTHO, q'ro Toaka F — TO4UKA
mepecedeHHA NpaAMex B E m BD — pgenut orpesox BD
B OTHOITEHHH 1: 3, cuMTas oT TOuKRM B.

Hanw Tpy napannenorpamma ABCD, ABBA , BCC,B,, ne-
JKAUlHe B OJIOCKOCTAX o, [, ¥ COOTBETCTREHHO.

a) Hoxaxkure, ure npamas 0O0,, KOTOPax DDOXOAHT Yepes
neaTpul O u O, napannenorpammos ABB A u BCC B, co-
OTBETCTREHHD, napa.n.rxe.m:ﬂa HJIOCKOCTH O.

6) CymecTayer In Kaxkada-HAGYAE APYras MIOCKOCTH, ONpe-
delreMad BePIIHHAME JAFHHX UADALIEJIOTPAMMOE, KOTO-
poit napannenssa npamas OO,? Ecau cymecTsyer, T0 ©30-
OpaanTe e€ HA uepTeIKe. OGBSCHHTE CBOH OTBeT.

IIpaMeie a, b, ¢, Opoxogaoiume uepes TOUKY (), OEPECEKAIOT
OIOCKOCTE O COOTBETCTBEHEO E TOurRax A, B, C, He Jexxamux
Ha OOHOH mpsimoil. Yepes TOUKY A OpoBefleHA NAGCKOCTH P,
mapamnensEasd apameim BO um BC, xoropas HepecexaeT
TJIOCKOCTh & IO OpaAmoit [. BRIACHMTE, HepecekaloTess am
npamee | m BE, rae K — cepeguna orpeska AC. Ecam
HepeceKaloTed, To M300pasuTe TOUKY TePeCeIeHNA BA 4Yep-
Texe.
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K — 2 Bapuanm 2

Hann werwpe mouxku 4, B, C, D, He Jaexaluipe B ONHOH
IUIOCKOCTH, TouKa £ — cepegwnaa otpeska AB. Ha myuax
AC u AD B3ATH COOTBETCTBReHHO Toukm C, m D, Tak, uTO
AC :AC = 4 : 3, De[AD,] u DD, = 2 cM. YCTAHOBHTE,
KAK pacmoxo:edbl Bpamas C,D, u onocrocrs (CDB) B npo-
CTPAHCTEE, eC/Id H3BEeCTHO, 4TO TOTKA F — TOYKA mepece-
wesns npaMbix D E n BD — pemdT orpesok BD B orHO-
meEAN 1 : 4, cumrTad or Toukm .

Hansl TpE napaaneiorpamma ABCD, ABB A , BCC B, xe-
JKAIOHe B DAOGCKOCTHAX O, B, Y COOTBETCTEEHHO.

a) Moxaxkure, uro opamasa O0,, KOTOPAH OPOXQAUT Yepes
nerrpe: O 1 O, napannenorpamMmos ABCD u BCC B, co-
OTBETCTBEHHO, DapalileabHA MJICCKOCTH f.

6) CymecTByeT JIH KarkadA-HUOVAL APYTras OIOCKOCTE, ONpe-
AenAeMAs BePIMWHAMHE JaHHLIX IMAPATNEIOTrPAMMOR, KOTO-
poii napannennna npamaa 00,7 Ecxn cymecTByer, T0 130~
OpaamTe eé Ha uepresxe. ObwAcHUTE CBOil OTBeT,

IlapanrnmensHEEe ODpAMLIE &, b, ¢ HOepeceKaoT IIOCKOCTE O
COOTBETCTBEEHO B Toukax A, B, C, He nemamux HA omHONH
npamoii, Yepea Touxy A, TPHHAAMENKAIIYI0 OPAMOH 4,
OpoReAeHA IAOCKOCTh [}, mapanmeJbHAH OIOCKOCTH O H
mepeceKalnas NpaMylo ¢ B Touke C,, a MICCKOCTH Nmps-
MEIX &, b o upamoii !, BeigcanTe, BMewT AN ofIqHe TOU-
xun npambie [ u BE, rae E — cepeauna orpeska A C,.
Ecnu HMelor, TO B306pasHTe HX Ha HepTexe.
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K — 2 Bapuanm 3

Jdanw yerwipe Toukm A, B, C, D, He nemaniwe B oZHONH
ILIOCKOCTH, Toudra E — cepeauHa oTpezka ADB, Ha myuax
BC n BD BaaTe cooTBeTcTBeHHC TOYKM €. u [} TAk, uTO
BD : BD=15:4,Ce[BC]u CC =15 cm. Yerauosu-
Te, 'ax pacnoaoxesn opamMas C D H OIGCKOCTE (ACD)
B UPOCTPAHCTEE, €C/IH HMIBECTHO, “4ro Touka F — TowkA
nepeceteHms npamx C,E n AC — nexuT OTDEICK AC =
orgomenun 1 : &, cuntas or Toukw C.

Jarul Tpu napamaenorpamma ABCD, ADD A, DCCD,
JeXaniRe B IAOCKOCTAX 1, . ¥ CODTEETCTBEEHO.

a) Moxaxwure, gro npamaa 00, KOTOpAA NPOXOAAT Uepesd
nesTpet O u O, napannenorpammos ABCD u ADD A, co-
OTBETCTBEHHO, napaJIJIeJIbHa IMAOCKOCTH ¥,

6) CymecTByeT IH KaKAS-HAOYAL IPpYrad ImWIOCKOCTh, OIpe-
JenAeMAad BeDIIMHAMM AAHHHIX OapAJIe/IOrpAMMOB, KOTO-
poii napannrensna npamas 00,7 Ecin eymeersyer, TO Hao-
Opaaure e€ ms veprexe. OOLACHUTE CBOH OTBET.

IMapannencHele OpsAMEIE d, b, ¢ ODEpeceralnT INOCKOCTL O
COOTBETCTEBEHHO B TouRax A, B, C, He JeRampux HA OTHOH
npamoii. Yepea TouRy A, TPHHAAEKAINYIO TOPAMOA a,
OpoBeAeHA IIOCKOCTE P, HapaﬂﬂEﬂhﬂﬂH MIOCKOCTE O H
TePeceKamas NPAMYI ¢ B TOUKE C,, a OJOCKOCTS IpA-
MbIx b, ¢ oo opamoti . BeisicEHHTE, MMEIOT JIH OGLIHE TOUKE
npsamete ! ¥ BE, rae E — cepeguna orpeska A C,. Ecuwm
HMeT, TO H305p8.3!'l'l'e HX HAa "gepTeixe.
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K — 2 Bapuanm 4

NManz wermpe Toukn A, B, C, D, ge nexampe B OHOH
nIocKoeTH, Touka B — cepeausa orpeska BD. Ha nyuax
BA 1 BD B3ATH COOTBETCTBEHHO TOAKHM A, u D, Tag, 910
BD :BD=17:4,A¢ [BA,] m AA = 2,5 cm. YcraHOBRTE,
KAK pacronosxeHs: mpamas A D, u mwaockocts (ACD) B mpo-
CTPAHCTBE, ECJH M3BECTHO, YTO TOYKA F — TOUKa mepeceye-
Fug apAMEX A E uw AD — [enwT OTPesox AD B CTHOIDEHWH

1:%,cqn'raam'mmA.

Nauer Tpu napannenorpamma ABCD, BCC B, B,C EF, ne-
JaIHe B OIOCKOCTAX O, B, ¥ COOTBETCTBEHHO.

a) Moxasure, uro npamas 00, KOTOPAd TPOXOAHUT depe3
OeHTpH O u O, napanneiorpaMMoB BCC B wu B C EF co-

OTBETCTBEHHO, MADAJJIeTshEa nRocKocTH (BC F).

6) CymecTByeT B KaKag-AEUDyab APYrad MIOCKOCTD, OIIpe-
ZeiAeMAR BEPIMTUHAMM JAHHBIX NAPAIIESOTPAMMOE, KOTO-
pott napannenssa npamas OO ? Ecan cymecTsyer, TO U30-
Opaamre eé ma ueprexe, QfmacmmrTe cBOft OTBeT.

TapannencHnE OpsAMEIE G, D, ¢ COOTEETCTEEHHO IIEPeceranT
ILIOCKOCTE O B Touxax A, B, C Tax, gro Touxa B — cepe-
muHa orpeska AC. Touka D mesxuT B IIOCKOCTH 0. BHE IPdA-
moit AB. Yepes Toury B mposeseHa Iockocts [, mapad-
JennHAS ILTOCKOCTH Y, cofepskameil Touky D m opaMyio a.
ILiockoctn o B B mepecexawrca 0o npamoi I, Brsacaure,
HMeI T Ju OOlUe TOYKE OpsmMas [, WIockoeTs B M mmoc-
KOCTE O, COREPIKAINAA NMpAMYI0 ¢ 1 Touky D). Ecom umeior,
TO H300pASHTE MX HA YEPTEIKE.
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K — 3 Bapuanm 1

[Ipsaubie @, b, ¢, TpoxoAsIITHe Weped TOUKY O, mepecexanT
IUIOCKOCTE ¢ COOTBETCTBEHHO B TOUKax A, B, C, Be neskadinx
ma oxHoll npamo. Ilpu srom yriw OBC u OBA npammle,
OC = 10 cm, BC = 8 cm. Haitgure auury orpesxa OM, rae
M — Touxa Ha orpeare AC, taxad, uro BM = 3 cm.

Yermpe 1oy O, A, B, C He aexar B ofiHON IJIOCKO-
cTH, OpH 9ToM yruk OAC u OAB npaumte, yroa ACB pa-
Ben 30°, OB = OC, AE = 8 c¢M, TAe Touxka E — cepeam-
Ha orpeska BC. [IpaMawm !, npoxogsmaf yepes Touxy C
ODapagaeNbEc UpamMoi AE, mepecers&eT DPIMyIo AB B TOY-
re D. Hafimre naomans weTHpéxyronsauxa ADCE,

K — 3 Bapuanm 2

IIpaMbie a, b, ¢, npoxoasmue depe3d ToUKy O, nepeceKalT
IJIOCKOCTE O COOTBeTCTBEHHO B Toukax A, B, C, He je-
sKamKx Ha ofHOH npamo#. Ilpm atom yram ABC uw OBA
opaMHe, OA = 17 cm, OB = 15 cv. HaliiaTe gamuAy OT-
peaka AM, rae M — Touxa Ha orpeske OC, Takad, 4TO
BM = 6 cM.

Yerrpe Touky O, A, B, C He Ie/KaT B OXHOH IJOCKO-
oTH, Touka F — cepesuna ortpeaxka BC. Ilpu aToM
yrmst OAC m OAB npsmue, yron BAF pasen 60°,
OB = OC = 18 cm, AF = 2,56 cm. IIpamas [, npoxo-
AAmas uepes TouKy B mapannensHO mpamoi AF, nepe-
ceraer npaMyie AC B Touxe D). Haiinure nacmagk Tpe-
yronpauxa QDC.
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K — 3 Bapuaum 3

IIpameie @, b, ¢, TPOXOLAINHE Yepes TOURY (?, 1epecexanT
IJGCKOCTE 0L COOTBETCTBEHHO B TOUKAX A, B, C, He nexa-
mux Ba O0AHOH opaAMoit, Touxa M — cepearHa oTpeska AC,
AB = BC = b eM, yron OMC npamoii. Halizmre anuay Menu-
aasl BE tpeyroanruka OBM, ecan AC = 8 eM, OM = 4 cm,

OB = \ﬁcu.

Yernpe Toukd O, A, B, C Be Je)Xar B OHOMN ILIOCKOCTH, TOY-
ra & — cepeauHA oTpesra AB. IMpu srom yrasl OCA n OCB
Hnpamsie, yron BCG pasen 30°, CB = AC, AB =8 em, OA =
= 17 em. IlpaMaa !, UpoxofAIAS Yepe3 TOUKY A Oapa-
nmensso npamoii CG, mepecexaer npsiMyio BC B rouxe M.
Haitgmre nnouians Tpeyronsania OBM.,

K — 3 Bapuanm 4

B nnockoeru oo aar poMt ABCD ¢ neHTpoM B Touke O n
eToporoi 10 cM. Touka E pacnogoiXeHa BHE NIOCKOCTH @

rak, 4910 yras EQOD u ECO — npamsie 1 EC = 10\& CM.
Hailignre pavry mesmant DM rpeyroasanka DCE.

Yerrpe Touku O, A, B, C He neaT B OAHCH IIOCKO-
ctH, Touka H — cepenusa orpeaxka AC. IIpn stoM yram
OBA n OBC — npsaMbie, paceroaume or Toure O Jo nps-

moit AC pasuo 1046, CB = AB = 7 cM, OB = 24 cm. Ipsa-
Ma" [, npoxozAman dYepes TOUKY A DapalielbHO OpHA-
mo#i BH, nepeceraer npamyio BC B Ttourke K. Halmure
WIOmMAAL YEeTHIpEXYroapHuKka AKBH.
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K — 4 Bapuarnm 1

Tpeyronsaux ABC u napamnencrpamm ACDE pacoosaose-
HEl B PA3HHX ILTOCKoCeTAX o H B, Tourn F, &, H — cepe-
IHEEL cropor AC, ED u CD coorsercTeeHHO. HazosuTe B

MOKAXKHNTE HA YEpPTeHe BEeKTOpD 5 = %(ﬂ + BC + E)

Jaael qeTeipe ToukR 4, B, C. D, He Je:xaiue B OfHOH mo-
cxoctn, Tourn X, L, M, N — cepepnEm orpeskos AB, BC,

CD, DB cooTReTCTBeHHO, LlyeTh a = KL b=LM, c= MN.
BripasuTte BeKTOD DA Yyepez BeKTOPEI u, b, e.

Hamnt tpu Touxu A (1; —1; —2), B (3; —5; —8), C (2; —3; -b)
Ha ocuz Ox maligzmTe Touky D Takywo, wro BexTopm BA u
CD nepneBEARKYIAPHEL

K — 4 Bapuanm 2

Tpeyroasrax ABC n napantenorpaMmm ACDE ¢ neHTpoM
p Touxke ) PACHOJOREHH! B PABHHIX IIOCKOCTEX o H [,
roukn F, ¢, H — cepeauEn cropoE AC, ED m CD co-
oTBeTCTBeHHG. HA30BATE M NOKAMKITE HA YepTerke BeKTOp

p= %{ﬁ +BC+CD).
Oannr ugersipe Touka 4, B, ¢, D, He nemamue B ofHOit
onockoeTd, Touwu E, F, G, H — CepefMHbl OTPE3KOB

AB AC, CD, AD cootsercTReHHO, Ilvers a = FE b=FQG,
¢e=GH. BeipaguTe BeKTOD DB gepe3 BeKTOPHI a, b, c.

Mauer Tpr ToukAE A (—2; 1; -1), B (—4; 3; 7), C (-3; 2; 3).
& ocu Qy Halizmre Toury I} Taxyio, =To BeRTopul AH R
CD mepneHRNKYIAPHE.,
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K — 4 Bapuaunm 3

Tpeyroasauk ABC u napannenorpamm BCDE ¢ nesrpoM
B TOYKe (} pacHosiodeHbl B PASHHEIX IIOCKOCTAX o ¥ B,
vouru F, G, H — cepeaunrl cTopoR AC, ED un CD co-
oreercreenyo. Hasopure n noxKaMHTE HA TYepTedie BEKTOD

5=%(§Z+§5+E).

Mawst werhipe Touku A, B, C, D), He Jexamme B OAHOM
orxocxocTn, Touru E, F, (, H — cepeluMHH O0OTDE3KOB
AD, AB, CB, AC cooreercTeenno. [lyers a = GH, b=GF,

¢ = FE. Bripasute BeKTop CB 4Wepes BEeKTOPH o, b, ¢.

Hauer Tpu TOMKA A (2; 8; =7), B (-8; 5; 8), C (—4; 4; —2).
Ha ocn Oz maiiguTe Touky D Takymo, uro BeKTOPH AB m
CD nepneEARKYAADHEL,

K — 4 Bapuanm 4

Tpeyronsaux ABC m napamnenorpaMM ABDE ¢ memTpoM
B Touke () pACHOOJIONKEHH B PASHBIX TIIOCKOCTAX o H f,
rouxn F, G, H — cepequsw crapor AC, BD n AE co-
oTBeTcTBeHH0. HAa30RUTE M ODORAMHTE HA 9€DTEE BEKTOP

p=%(ﬂ+§5+ﬁ).

Hars weTeipe Touku A, B, C, D, He aemamue B opHOHN
anockocTn. Towkw E, F, G, H — cepeiUHE O0OTPE3KOB
AB, DB, AD, AC cooteercreerno. Ilyers a=GH, b=GF,

¢ = FE. Bupaaure pextop BC uepes seKTOpH @, b, C.

Nansr Tpn Touxn A (-1; —2; 1), B (3; -8; —9), C (1; —5; —4).
B miockocTH Xy Haliiure Taxyio rourky D, y KOTOpoR abc-

OACCA PABHA OPSEHATE, ITO BEKTOPHI AB u CD nepunenpu-
KYNAPHLL.
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