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BseodeHue

[laHHOoe MmeToamMuyeckoe nocobue CoCTOMT M3 8 YPOKOB, OXBaTbIBAKOWMX BCE
3a/laHu1A N0 CTEPEOMETPUM, KOTOopble BCTpeyatoTca B 3agaHnm C2.

Y [AHHOM KHUTM eCTb MPEMMYLLLECTBA MO CPABHEHWUIO C OObIYHbIM PENETUTOPOM.
Ba*KHbIM MOMEHTOM SIBASIETCA TO, YTO peLleHma Bcex 3aaa4 nocobua ecTb B BUAEO
dopmate. C HUMU Bbl MOXKeTe 03HAKOMMUTLCA Ha canTe . Kpome TOTO,
AaHHAA KHUra Bcerga y Bac noa pykom m Bbl MOXKeTe 3aHMMaTbCA B Ntoboe
yaobHoe Bpema. 3To NpMBOAMT K TOMY, YTO Bam He Hago ocBanBaTb maTepuan 3a
KECTKO OTBEAEHHbIA MPOMEXYTOK BPEMEHM M Bbl MOXETe BepHyTbCA K
HeobxoaMMOMY MaTepuany HeO4HOKPATHO.

MPUATHBIM MOMEHTOM ABAAETCA TO, YTO Bam coBepLIeHHO He HaAo 3HaTb MeTop,
ceyeHmr, u4Tobbl pewaTtb 3adaynm. Bce 3amaum  pewaroTcs € MOMOLLbBHO
KOOPAMHATHO-BEKTOpPHOro cnocoba. K Kaxkgomy Tuny 3agay npuBedeH CBOM
anropuTm.

Kak paboTtaTtb c nocobuem? Bce oyeHb NpocTo. Bce ypoKM yCTpoeHbl 04NHAKOBO.
CHa4ana naeT TeopeTnyeckasa CnpaBKa, COCTOAWAA M3 HANOMMHAHUA OCHOBHbIX
baKToB, Teopem 1 GopMy, a TaKKe aNrOpMTMOB pelleHnA 3agad. MNpexkae Bcero,
Bbl 4OMKHbI XOPOLLO OCBOUTb 3TY YACTb YPOKa.

Korga Bbl 3ayunmTe BBOAHYK 4acCTb, MNepexoauTe K MPaKTUYECKOM YacTu.
MonbiTaliTech pelwaTb 3a4a4M CaMOCTOATE/IbHO M TONbKO ecau Bbl nonpobosanu
BCE CNOCOObI M BCE PaBHO He CMOF/IM ee pelwunTb, NOCMOTPUTE YPOK C MOUM
peweHnem. lNocTapaiiTecb NOHATbL BeCb X0 PELIEHMA U BOCMPOU3BECTU €ro
camocTtoAaTenbHo. CTapaiiTecb 0pOpPMAATL 3a43a4M TaKKe KaK U A.

B KOHUe ypoKa AaeTcs gomallHee 3aaaHue. He nepexoaute K cneaytoliemy
YPOKY TMOKa He pewute [AomallHee 3aJaHWe UM He noJyYnte 3a Hero
NONOMKUTENbHYIO OLEHKY.

Kak BbiCcTaBnATb cebe OLI,EHKY? Ecnn 3apgava peweHa abcontoTHO BEPHO, 4TO
O3Ha4yaeT BeprIl\;I OTBET, BeprIl‘/‘I PUCYHOK M BCe BblK/1aAKN, TO CTaBbTe cebe
OTMeTKy +. Ecin eCcTb He3HauUUTe/IbHaA OU.IM6Ka, T.E.

-apudmeTmyecKkas ownbKa, NOBAUABLLAA HA MeHee, YeM TpeTb OTBETa, UK

-NPONYyLEHO [0Ka3aTe/IbCTBO OAHOMO U3 CBOWCTB B reOMETPUUYECKON 3a4a4e npu
BEPHOM OTBETE, UK
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-NPONYLLEHO PaCCMOTPEHME Cay4vasi, KOTOPbIA MOr MOBAMATbL Ha OTBET, HO He

NoBANAN,
TO nocTaBbTe cebe oueHKy *(nac-MuHyc).

Echu xop peweHWs NpaBUAbHbIM, HO M3 3@ OWWOBOK MO HEBHMMATENbHOCTU

2
noay4yeHo meHee 5, HO HE MeHee NOJIOBUHbI MNPaBUZIbHOTO OTBETA, NN

- €C/IN HalaeHa OCHOBHAaA naes, ynpoLLatoLLaa reomeTpuyeckyto 3agady, nam

-HEé [AO0Ka3aHO [r/1aBHOeE CBOMCTBO, ynpouwawouwee 3a4a4y, HO C €ro
MCNosib3oBaHMEM NMOJIy4YEH I'Ip&BVIJ'IbeIVI OTBET,

To nocTaBbTe OUeHKy + (MUHYC — IJTIOC).

OueHKa 3a YpOoK U 3a AOMallHee 334aHuNe BbICTaBNAETCA CTaHAaPTHbIM 0bpasom.
3TO 03HAYaeT, YTo

-ecnn y Bac 90% 4mcTbix NAKOCOB ( B YANCN0 KOTOPbIX MOXHO BKIOYUTL ABa NOC —
MUHyca), Bbl cTaBuTe cebe 5.

-ecnn y Bac 75% 4ncTbix NaOCOB ( B YNCA0 KOTOPbIX MOXHO BKAKUUTL ABa MNAKOC-
MUHYCa), TO OLEHKa 4.

-ecnun y Bac 50% umncTbixX NAOCOB, TO OLEHKA 3.

-BCe OCTa/ibHOe 2.
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3aHamue 1. PaccTtoaHWe OT TOYKM 40 NPAMOM

TeopeTnyeckasa cnpaBka

Bnok 1. OcHOBHbIe cBeaeHunsA

OnpegeneHve. PacctosHMem OT TOYKM [0 MPAMOM HasbiBaeTcA AaMHa

nepneHAnKYAaApa, oNyLeHHOro U3 AaHHOM TOYKM HA AaHHYIO NPAMYIO.

Anroputm.

1. BbibpaTb Ha AaHHOM NPAMOMN ABE TOYKU U COEANHUTb UX C TPETbEN TOYKON,
OT KOTOPOW HY»KHO HAWTK PaACCTOSHME.

2. BbluMCAnUTb ANIMHBI CTOPOH TPEYroabHUKa.

3. BbIACHUTb KaKMM SBNAETCA [AaHHbIA TPEYrosibHUK (OCTPOYro/ibHbIN,
TYMOYroNbHbIN AU NPAMOYIONbHbIN).

4. icnonb3yAa Teopemy KOCUHYCOB HaUTU BbICOTY.

NMpumeyaHue. NMycTb c-HanbonbLIaa CTOPOHA TpeyronbHUKa ABC, Toraa ecam
a) a? + b? = c2, To TpeYroNbHUK NPAMOYTONbHbIN

b) a? + b? < c?, To TpeyroNbHUK NPAMOYrO/bHbIN

c) a? + b? > c?, To TpeyronbHUK OCTPOYrONbHbIA.

Mpumep. B eanHnyHom Kybe ABCDA;B;C,D HangnTe pacctoaHmMe OT TOYKK A A0
npamoit D;M, rae M- cepeauHa pebpa BB;.

PeweHue.

D, G

A; By

A B 4
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1. CoeanHMm ToYKy A ¢ Toukamun D; m M. BbluMCAMM  CTOPOHbI TPEYronbHUKa
AD;M.

2. Hangem AM u3 TpeyronbHuka ABM.

AM=VABZ+ MBZ = |1+: = ?

3. Hangem AD; u3 TpeyronbHuKka ADD;.

AD, = \/AD? + DD? = /2.

4. Y1066l Hantn D;M, nposeagem otpe3zok MM, napannenvHbin BD. TpeyronbHUK
D:M;M- npAaMOYro/sibHbIN, MM1:\/§, D1M1=%. Torpa D1M:§-

5. Heobxoaumo onpenenntb Bua, TpeyronbHmMka AD;M. TaK Kak D1M2<AM2+D1A2,
TO TPEYro/ibHUK OCTPOYrONIbHbIMN.

6.
A
V5
V2 2
Dl H =X M
AM?+4D;M2%—AD? 1
cost.AMD, = =21 L==
2-AM-MD; Vs
SinZAMD, = =
1= s
. 2 5
AH = AM 'SlTlLAMDl —\/—§’7— 1.
OTtBeT. AH=1.
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3apgaum

3apaua 1.

TpeyronbHuk ABC — paBHobeapeHHbIt, AB=AC=b, BC= a. HaiauTte BbicoTy AH.
3apaua 2.

TpeyronbHuk ABC- paBHobeapeHHbI, AC = BC= a, AB= c. HanguTe BbicoTy AH.
3apaua 3.

TpeyronbHmk ABC —npounssonbHbii. AB=c, AC=b, BC=a. Hanaute AH.

3apava 4.

B eanHnyHom kyb6e ABCDA;B,C;D; HanauTte pacctoaHmne oT TOYKU A A0 NPAMbIX:
a) B;C; b)B;D; c)A;C.

3apaua 5.

B egMHmnyHom Kyb6e ABCDA;B.C;D;HanauTe pacctosiHMe oT To4kM D; Ao npamon
PQ, roe P u Q — cepegmnHbl pebep A;B, n BC.

3apaua 6.

B npaBuabHOM TpeyronbHon npmname ABCA;B,C;, Bce pebpa KoTopoi paBHbI 1,
HalauTe paccToaHUe oT ToYkM A go npsambix: a) B;C; b) BC;.

3apava 7.

B npaBuabHoOM TpeyronbHon npmame ABCA;B,C;BbiCOTa paBHa 2, CTOPOHaA
OCHOBaHMA paBHa 1. HanTtu pacctoaHmne oT Touku B, o npamon AC;.

3apaua 8.

B npaBuabHOM wWwecTtnyronbHon npuame ABCDEFA;B.C,;D,EF;, pebpa KoTopou
paBHbl 1, HANUTM PacCTOAHME OT TOYKU A A0 NPAMbIX:

a) BC b) D1E1 C) C1D1 d) BlCl E) BE1 f) BC1
AomawHee 3aaaHue
3apaua 1.

B eanHnyHom kyb6e ABCDA;B,C,D; HanauTe paccTtoaHmMe OT TOYKU A A0 NPAMbIX:
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a) BD b)BD;.
3apaua 2.

Ha pebpe AD kyba ABCDA;B,C,D; B3siTa Touka P. Cuntan pebpo Kyba paBHbIM a,
HAWTK paccTosiHMe OT TOYKM A, Ao npamon C,P B TOM c/ly4yae Korga OTHOLWEHME
AP:AD pasHoO 3:4.

3apaua 3.

B npaBunbHOM wWwectnyronbHon npusame ABCDEFA;B.C,D,E;F;, pebpa KoTopou
pPaBHbl 1, HANUTM PacCTOAHME OT TOYKU A A0 NPAMbIX:

a) DC b) E{F¢ C) BF, d) CE..
3apaua 4.

B npasunbHOM TpeyronbHon npuame ABCA;B;C;BbicOTa paBHa 1, CTOpOHa
OCHOBaHMA paBHa 2. HanTtu pacctoaHune oT ToukM A ao npsmoin BC;.

3apaua 5.

OcHoBaHue npsmoit npuambl ABCDA;B;C;D;pom6 ABCD, B KoTopom AB=10,

AC=6+/7. BokoBoe pebpo AA; pasHo 3V 21. HanguTe pacctoaHue OT BepLUNHbI B

Ao npamon AC,.
3apaua 6.

B npaBunabHOM YeTblpexyronbHo nmpamumae SABCD cTopoHa OCHOBaHUA paBHa 1,

-""IE (V) (v
a bokoBoe pebpo paBHO S Hangute pacctoaHune ot Toum C go npamon SA.
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3aHamue 2. PaccToAHME OT TOYKM A0 NPAMOM

TeopeTnyeckasa cnpaBka

bnok 2. Anroputm KOOpAMHATHOrO MeToAa pacyerta
1. BBeCTM NpAMOYronbHYH CUCTEMY KOOPAMHAT.

2. BblbpaTb Ha gaHHOM MpPSMON ABE TOYKM U COEAMHUTb UX C TPETbEW
TOYKOM, OT KOTOPOM HYXKHO HaUTU pacCToAHME.

3. CocTaBMTb KOOPAMHATbI BEPLUMH NONYYMBLUETOCA TPEYrONbHMKA.
4. BbluMCANTb ASIHbBI CTOPOH TPEYro/bHUKa.

5. BbIACHUTb KaKMM ABASIETCA [OaHHbIM TPeyrosibHUK (OCTPOYro/ibHbIN,
TYNOYroNbHbIN UAU NPAMOYTO/IbHbIN).

6. Mcnonb3ysa Teopemy KOCMHYCOB HalTW BbICOTY.

Mpumep. B npamoyronbHom napannenenunege ABCDA;B,C;D; oTHoOweHMe
pebep AA;:AB:AD=1:2:3. Ha pebpax AD un CC, B3ATbl COOTBETCTBEHHO TOYKN P 1
Q, Takue, yto AP:AD=1:3, CQ:CC;=1:2. Cymtaa AA;=a, HanauTe paccToaHue oT
TOYKKM A; go npamon PQ.

PeweHue.

1. Beegem NpAMOYrosibHY0 CUCTEMY KOOPAMHAT.

Dl Cl
Al p——n | Bl
-,
//
D = c
P
>
A B

2. Hanpgem kKoopamHatbl Tovek P, Q n A.

AP:AD=1:3, 3HaunT AP=a. KoopaunHaTbl Touku P(0;a;0).
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CQ:CC4=1:2, 3HauuT CQ=%. KoopauHatbl Toukn Q(2a;33; %).

A;(0;0;a).

3. BbluMCAUM ANMHBI CTOPOH TpeyronbHuKa A;PQ, ncnonbsya dopmyny
p = \/(xz —x1)% + (V2 —y1)? + (22 — z1)?

AP=aV2
a\/_

A1Q=

VF_

PQ=1

2
4. Tak Kak (a\/_) + ( \/_) < 535a , TO TPEYrONbHUK TYNOYrONbHbIN.
5. Hangem tpebyemoe pacctoaHmne u3s TpeyroabHuka A;PQ.

Ay

[lo Teopeme KOCUHYCOB

2 2
53a 33a
+==——2a?

-2a 39
— 4 4 _3
cosA,QP = ,.0V53 av33 "~ /5333
2

2

N3 ocHOBHOrO TPUroHomeTpumnyecCKoro ToxXKaecrsa Haxoamm CUMHycC

219
V5311

sinA,QP =

6. N3 npamoyronbHoro TpeyronbHnka A;HQ Hangem A;H

209
11

A;H=A.Q: smAlQP—

a\/209
11

OTBeT.
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3apaum
3apaua 1.

Toukn P n Q- cepeanHbl cooTBeTCcTBEHHO pebep A;B; n BC Kyba ABCDA;B,C,D;.
CuuTan pebpo Kyba paBHbIM a, HANAUTE paccToAHME OT npamon PQ o Touku D;.

3apaua 2.

Ha pebpe AD kyba ABCDA;B;C;D; B3aTa Touka P. Cuntas pebpo Kyba paBHbIM a,
HaMAUTe paccTosiHMe oT BeplwmnHbl A Ao npamon C,P, echm AP:AD=3:4,

3apaua 3.

B npasunbHon npuame ABCDA;B,C;D; Ha pebpe CC; B3aTa TOouKa P- cepeauHa
aToro pebpa. Cuntas AB=a, AA;=3a, HargMTe paccToaHUe OT To4kM D; 40 npamon
B,P.

3apava 4.

BokoBoe pebpo npasunbHon nNpmambl ABCA;B.C; paBHO CTOpOHE ee OCHOBAHMUA.
CyMTaA CTOPOHY OCHOBAHMA PABHOW a, HAMAUTE PACCTOAHUE OTTOYKKU P, B3ATOM Ha
pebpe BB,, oo npsamon AC,, echn BP:BB,=1:4.

3apaua 5.

B ocHoBaHuK npamoi npuambl ABCA;B,C; nexxut paBHobeapeHHbIN TpeyroibHUK
c npambim yrnom C, a ee 60KoBoe pebpo paBHO MeHbLUEN CTOPOHE OCHOBAHMA. B
rpaHn AA;CC, B3sTa Toyka O- ueHTpoua 3ton rpaHu. Cumtaa AC= a, HanauTe
paccTosiHMe oT ToYKKM A 40 npamown BO.

3apaua 6.

B ocHoBaHun nupamuapl MABCD nexut KBagpaT, a ee bokoBoe pebpo MB
nepneHAnKYNSPHO NJI0CKOCTM OCHOBAHMSA M PaBHO CTOPOHe OCHOBaHMA. Ha pebpe
MA B3siTa ToYKa P- cepeamnHa atoro pebpa. Cuntaa AB= a, HaliamTe paccTosiHMe oT
O- ueHTpomnga ocHoBaHuA, Ao npamown CP.

3apava 7.

B ocHoBaHuu nnupamuabl MABCD nexXut npAmMoyrosibHMK C OTHOWEHUEM CTOPOH
AB:AD=1:2. bokoBoe pebpo MB nepneHAMKYAAPHO MNJNOCKOCTM OCHOBAHMUA, U

10
3axapos B.C. C6opHUMK 3a4au no ctepeomeTpumn. Ekatepmnnbypr. Zaharov.urfu@mail.ru



MB=AB. Ha pebpax AM un BC B3aTbl TouKN P n Q- cepeaunHbl 3Tnx pebep. Cuntas
AB=a, Hanaute pacctoAaHune ot npamon PQ ao Toukmn M.

JdomaluHee 3agaHune
3apaua 1.

Toukn P n Q- cepeanHbl cooTBeTCTBEHHO pebep A;B; n BC Kyba ABCDA;B,C,D;.
CymnTana pebpo Kyba paBHbIM a, HanauTe paccTosiHue ot npsamon PQ ao Touku C;.

3apaua 2.

Ha pebpe AD kyba ABCDA;B;C;D; B3aTa Touka P. Cuntas pebpo Kyba paBHbIM a,
HaMAUTe paccTosiHMe oT BepwmnHbl A Ao npamon C,P, echm AP:AD=1:4.

3apaua 3.

B npamoyronbHom napannenenunene ABCDA;:B;CiD; c oTHoweHnem pebep
AB:AD:AA.=1:2:1 Ha pebpe CC, B3sTa To4Ka P- cepeaunHa atoro pebpa. Cuntaa AB=
a, HanauTe paccToaHue oT Toukm A, Ao npsmoin DP.

3apava 4.

Ha pebpax AD n A;B; npasunbHoi npmuambl ABCDA;B,C,D; y KoTopon AB:AA;=1:2,
B3ATbl COOTBETCTBEHHO TOYKM P n M- cepeaunHbl 3Tnx pebep, a Ha pebpe CC, B3ATa
Touka Q. Cumtas AB= a, HanauTe pacctoaHue oT Toukn M go npamon PQ, ecnm
CQ:CC=3:4.

3apaua 5.

BokoBoe pebpo npasunbHoM npmuambl ABCA;B,C; paBHO CTOpOHE ee OCHOBAHMUS.
CymMTaA CTOPOHY OCHOBAHMA PABHOW a, HAMAUTE PACcCTOAHUE OTTOYKKU P, B3ATOM Ha
pebpe BB;, Ao npsamoi AC,, echn BP:BB,=3:4.

3apaua 6.

BokoBoe pebpo npasuabHoOM npuambl ABCA;B;C; B ABa pa3a bosblue CTOPOHbLI ee
OCHOBaHuA. Ha pebpax BB; n AC B35Tbl COOTBETCTBEHHO TOYKM P n Q-cepeamnHbl
3TuX pebep. Cuntaa AB=a, Hanaute pacctoaHmne oT Touku C; go npsamon PQ.

3apaua’.

B ocHoBaHuu npamoro napannenenunega ABCDA;B,C;D; nexut pomb c yrnom
0
npu BepwmnHe A, pasHbiMm 60°. bokoBoe pebpo napannenenunega paBHO CTOPOHE
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ocHoBaHuA. Ha pebpe B,C; B3ATa Touka P- cepeaunHa atoro pebpa. Cuntana AB=a,
HaMguMTe paccToaHue oT Toukm A; ao npamoin PD.

3apava 8.

B ocHoBaHuu nupamuabl MABCD nexxut npamoyrosbHUK C OTHOLIEeHUeM CTOPOH
AB:AD=1:2. bokoBoe pebpo MB nepneHAMKYNAPHO MNJIOCKOCTU OCHOBAHMUA, U
MB=AB. Ha pebpax AM un BC B3aTbl TouKN P n Q- cepeaunHbl 3Tnx pebep. Cuntas
AB=a, Hanaute pacctoaHune ot npAamon PQ ao Toukm C.

3apaua 9.

B ocHoBaHun nupammuapl MABCD nexut KBagpaT, a ee bokosoe pebpo MB
nepneHaMKyNapPHO NAOCKOCTM OCHOBAHMA M PAaBHO CTOPOHE OCHOBaHUA. Ha pebpe
MA B3ATa TO4Ka P- cepeamHa atoro pebpa. Cumtas AB= a, HanaMTe paccToAHME OT
ToukM A no npamoun CP.

12
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3aHamue 3. PaccTtosiHMe OT TOYKM A0 NAOCKOCTH

TeopeTnyecKkasa cnpaBka

bnok 3. YpaBHeHue NN0OCKOCTU

1. YpaBHeHune Buaga Ax+By+Cz+D=0 Ha3biBaeTcs o06WMM ypaBHEHUEM
nnockoctn. KoadpdpunumeHtbl A, B, C UMerOT NPOCTON reOMeTPUYECKUIA CMbICA:
BeKkTop {A;B;C} nepneHaunkynsapeH nnockoctn Ax+By+Cz+D=0. 3TOT BeKTop
Ha3bIBAIOT BEKTOPOM HOPMaA/IN UAU HOPMANbIO.

2. TlycTb B NpPOCTPaHCTBE 3agaHa naockoctb Q, TouKa M(Xg;Yo0;20)
NPUHAANEXMT AaHHOM naockocTn u Bektop 1 ={A;B;C} nepneHanKynapeH
AAHHOW NNOCKOCTU. Toraa ypaBHEHME NIOCKOCTM UMEET BUA,:

A(Xx-X0)+B(y-Yyo)+C(z-20)=0.

3. Npumep. Hanucatb ypaBHEHME NAOCKOCTU, NEPNEHANKYNAPHON BEKTOPY
{2;5;7} v npoxoasauwien yepes Touky M(3;-4:1}.

PeweHue.
2(x-3)+5(y+4)+7(z-1)=0

2x+5y+7z+7=0.

bnok 4. OcHOBHbIe onpeaeneHun

Onpe,u,eneHme. OTpe3OI-(, A1 KOTOPOro YyKasaHo Kakon u3 ero KOHLUOB
CYUTATb HA4a/I0M, a KaKoun- KOHLLOM Ha3biBae€TCA BEKTOPOM.

Ecnn A(xy; Y15 Z1) -KOOpAMHATbI Havyana BekTopa, B(x,; y,; Z,)- KoopamHaThbI

KOHLUa BEKTOpPa, Torga Bektopa AB nmeet KOOpPAWUNHATbI:

X2 —x1; Yo — Y15 2, — 24}
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bnok 5. CKanapHoe npousseaeHue

Onpep,eneHme. CKafIHprIM npomssegeHnem AOByxXx BEKTOPOB HA3bIBAETCA
npomn3sengeHne Ux aanMH Ha KOCUHYC yrna mexxay Hmmu.

CBOWCTBA CKa/IAPHOro NPoM3BeAeHUA:

1. CkanapHoe npousBeaeHWE HEHYNEeBbIX BEKTOPOB PABHO HyAO Torga U
TOJIbKO TOTrAa, Koraa 3t BEKTOPbI NnepneHanKyaAapHbl.

2. CKanapHoe npousBeAeHne BEKTOPOB e; = {X1;Vq; Z1} W €5 = {X2; V2 25}
PaBHO

—_—
€16 = X1Xy T V1Y + 712,

3. KocuMHyC yrna mexay HeHyneBbiMM BeEKTOpaMu e; = {X;;V1;2Z;} u
e, = {x5; V,; Z,} BblparkaeTca Gopmysoi

|x1x2+Yy1Y+212;|

cosQp =

[x24v2422 [x24v2422

bnok 6. PacctoaHune OT TOYKU A0 NNOCKOCTU

1. PacctosiHne oT Touku My (xg; Vo; Zo) A0 nnockoctm Ax + By + Cz+ D =0
|Ax0+By0+CZO+D|

aBHo d =
P VA?2+B24C?

2. Npumep. Hantn pacctosHue ot Toukn A(1;-1;2) ao nnockoctu 3x-4y+z-1=0.

PeweHue.

d_|3*1+4+2—1|_ 8
VIO+16 + 1 V26
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Bnok 7. AnropuTm pacyeTta paccTosHMA OT TOUKU A0 NpAMON

1. BbibpaTtb ABa BEKTOPA, KOTOpble NMBO nexaT B AaHHOM NAOCKOCTU, INBO

napannenbHbl en

2. Micnonb3ys ckanspHoe npousBeaeHne, HakguTte ypaBHeHUe HOPMaAn K

[AHHOW NAOCKOCTH

3. CocTaBUTb ypaBHEHME NAOCKOCTU NepneHANKYAPHOM 4aHHOMY BEKTOPY,
npoxoAadAllelr Yepes TOUKY, NPUHaAIEeXaLlyo AaHHON NA0CKOCTH

|Ax0+By0+CZO+D|
4. Ucnonbaya popmyny d =
y7 bopuyny VazrBEice

HaNAUTE NCKOMOE

paccToaHue.

Mpumep. Ha pebpax BB;, AD u D;C; kyba ABCDA;B,C,D; B3ATbl COOTBETCTBEHHO

To4Ykn P, Q n R- cepeanHbl 3aTux pebep. Cuntaa pebpo kKyba paBHbiM 4, HanguTe

paccToAHue OoT ToUYKM A1 A0 naockoctn PQR.

PeweHue.
R

D]_ Cl

Al V Bl

D/ P
C

3)
>
A B

1. KoopguHaTtbl Touek P, Q, R:
P(4;0;2),Q(0;2;0),R(2;4;4)

2. KoopaunHaTbl BEKTOPOB

QP = {4;-2;2}
QR = {-2;4;2}
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3. Haigem KoopauHaTbl BekTopa Hopmanu 1 ={A;B;C}. Tak Kak OH
nepneHgukynapeH nnockoctu PQR, To cKanapHoe npou3BefeHMe BEKTOpa

HopmManu n BektopoB QP n QR paBHO HyAlO.

R-QP =0 {4A—2B+2C=0 {2A—B+C=0
7.0B=0 -24+4B+2C=0 WU-2B-C=0

3Ta cuctema YypaBHEHUN 3adaeT OeCKOHEeYHOEe MHOMECTBO KOJNIMHeapHbIX
BeKTOpOB. MMosToMy Hanaem xoTsa 6bl oanH BekTop. Monoxum C=1. Toraa

gA—B+1=0
A—2B—-1=0

Torpa B=-1, A=-1.
Monyyaem BekTop Hopmanu 11 = {—1; —1; 1}
Takum 06pa3om ypaBHeEHME NJI0CKOCTU umeeT Bua —x —y + z + D = 0.

4. Hanpem koappuumeHT D. Tak Kak Touka Q(0; 2; 0) npuHaanexunT NA10CKOCTH
PQR, To npu noactaHoBke kKoopanHaT Toukn Q(0; 2; 0) B ypaBHEHME NAOCKOCTH
NONY4MM BEPHOE PaBEHCTBO.

—2+D=0
D=2
Monyyaem ypaBHeHue naockoctM —x —y +z+2 =0

5. Touyka A; umeet KoopaunHaTbl A,(0;0;4), Torga pacctoaHue OT TOYKM A; A0
nnockoctu PQR pasHO

N ]
d= Vititl 243.

Otset. d = 2V/3.
3apaum

3apaua l.
(v - 7
Hanaute ckanapHoe npounsseaeHne BEKTOPOB d U b, ecnu:

a) [al = 3,|b| = 4,3b = =

17
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b)d = {3; —1;5},b = {1;2; -3}

c)a= AB,I; =CD,A(—-2;-3;8),B(2;1;7),C(1;4;5),D(-7;—4; 7).
3apaua 2.

HaliauTe BekTop ¢ NePRNeHAMKYNspHbIi BekTopam & ={1;2;—4}ub =
{-3;1;0}.

3apaua 3.

CocTaBbTe ypaBHeHMeE NJ0CKOCTU, NPOXOAALLEN Yepes TP TOUKHK:
3.1 A(1;3;1), B(0;1;2), C(3;-1;0)

3.2 A(-1,0;0), B(0;-1;2), C(3;0;0).

3apaua 4.

3anuwmnTe ypaBHeHMe NJ0CKOCTU, eC/IN OHA NPOXOAUT Yepes:

a) Touky M( 1;3;8) nepnenaurynapHo sektopy 11 = {3;1; 4}

b) Touky M(3;4;5) nepneHANKYyNApHO BeKTOpyM—B) = {0;2;11}

c) Toury M(3;8;1) napannensHo Bektopam e; = {3;1; —1} u e, = {1; —2;1}
3apava 5.

HanpguTte pacctoaHme ot Touku A(3;2;1) A0 nNOCKOCTU:
a)3x+y+z+4=0

b) —x+y—z—-5=0.

3apaua 6.

B eanHnyHom Kybe ABCDA;B;C,D; HaianTe paccTtofsHMe OT TOYKM A A0 NNOCKOCTU
BDA;.

3apaua’.

Ha pebpe C,;D; Kyba ABCDA;B,C;D;B3ATa TouKa P — cepegmHa sToro pebpa. Cuntan
pebpo Kyba paBHbIM a , HalaMUTe paccTosiHMe oT Toukn C; 40 naockocTn BDP.

18
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3apaua 8.

Ha pebpax AB u AD Kyba ABCDA;B,C;D;B3ATbl COOTBETCTBEHHO TOYKM P 1 Q —
cepeauHbl 3TUX pebep. Cumtaa pebpo Kyba paBHbIM a, HaMAUTE PACCTOAHUE OT
Toukn D go nnockoctn C,PQ.

3apaua 9.

Ha pebpax DD; u C;D; npsamoyronbHoro napannenenuneaa ABCDA;B;C;D; c
oTHoweHnem pebep AB:AD:AA;=1:2:1 B3ATbl COOTBETCTBEHHO TOYKM P n Q -
cepeaunHbl 3TUX pebep. Cuntaa AB=a, HanauTe pacctosHMe Ao naockoctn APQ ot
To4yku C,.

JdomalwiHee 3agaHne
3apaua 1.

B eguHunuyHom Kybe ABCDA;B.C;D; Hamaute pacctoaHue OT TOouYkMm A po
NNOCKOCTEN:

a) BB]_D]_, b) BCD]_, C) CDAl, d) BC]_D, e) BA]_C]_
3apava 2.

Ha pebpe C;D; Kyba ABCDA;B,C;D;B3AaTa TouKa P — cepegmHa sToro pebpa. Cuntas
pebpo Kyba paBHbIM a , HAWAMUTE PacCTOAHKE OT TOYKM A; A0 naocKkocTu BDP.

3apaua 3.

Ha pebpax AB u AD Kyba ABCDA;B,C;D:B3ATbl COOTBETCTBEHHO TOYKM P 1 Q —
cepeauHbl 3TUX pebep. Cumtaa pebpo Kyba paBHbIM a, HaNAUTE PACCTOAHUE OT
Toukn C ao nnockoctu C;PQ.

3apava 4.

Ha pebpax CC;, AD, AB Kyba ABCDA;B,C;D,B3ATbl cOOTBETCTBEHHO TOYKMN P,Q,R —
cepeguHbl 3TUX pebep. Cumtaa pebpo Kyba paBHbIM a, HaMAUTE PACCTOAHUE OT
nnockoctn PQR go toukn C.

3apaua 5.
Ha pebpax DD; n C;D; npsamoyronbHoro napannenenuneaa ABCDA;B;C;D; c

oTHoweHnem pebep AB:AD:AA;=1:2:1 B3ATbl COOTBETCTBEHHO TOYKM P n Q -
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cepeaunHbl 3TUX pebep. Cuntaa AB=a, HanauTe pacctosiHMe Ao naockoctn APQ ot
TOYKM A;.

20
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3aHamue 4. Yron mexay CKpeLimBaoWmMmMmnca NnpAaMbIMm

TeopeTnyecKasa crnpaBKa

BnoK 7. ANroputm HaxoXKAeHUA yrna mexxay CKpewmsaowmmmuca
npAMbIMU

1. BoibpaTtb cuctemy KoopamHaT

2. BbibpaTb ABe TOUYKM Ha KasKAoOW MPAMOM M COCTaBMTb Hanpasaalowme
ﬁ — L[] 1] % — " 1]

BEKTOpPbI €1 = {X1;V1;Z1} Ve, = {Xy;Vo; Z}

|x1X2+Y1Y+212;|

[Eeyieed [xevie

3. PaccumTaTtb yron no popmyne cosg =

bnok 8. NpaBunbHana TpeyroabHaa NpuU3ma

CTOpOHa OCHOBaHMA a, BbICOTa b.

=y | B A |
4 > 4 A
1 T BB
. i #, I
“Bi L
Dokl : ! - 4"_'. i _{ -
4 C %8 & a3
a, a3,

A(0;0:0), B( ; 0) C(a:0,0),

E;

A;(0;0;b), Bl(%;%ﬁ; b), Ci(a;0;b).
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bnok 9. NMpaBunbHana WeCTUYyrosbHaa npusma

CTOpOHa OCHOBAaHMA a, BbICcOTa b.

b C D
1 |3 (_
B ‘;_!._E Fl ! El J_ﬁ'
O I Wi (VY
C..f--.
Bl"::" --E :‘I ; F -:.
A FX §o04g a3

A(0;0;0), B(—E A ) c(0; av/3;0),
D(a;av'3;0), £(%2; 22, 0), F(a;0,0),
A1(0;0;b), Bl(_ = aTﬁ; b), C:(0; aV3;b),

D.(a; av/3; b), E1(3“ “zf ) F,(a;0;b).

Mpumep. B npasuabHoOM TpeyronbHon npmame ABCA;B;C,; c oTHoweHMem pebep
AB:AA;=1:1/3 Touka P-cepeamHa pebpa AC. HaiiguTe yron, KoTopblii o6pasyer
npaAmas B;P c npamon AC,.

PeweHue.
Cy
1\
Al Bl
G
P
A -
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1. YTo6bl HalTK yron mexay 3TMMKU NPSMbIMU, HEOOXOAMMO HAaUTU KOOPAUHATHI

BeKTOpOBA—Cl) u PB; .

2. Hampem koopauHatbl P. Touka P- cepegmHa otpeska AC. [losaTomy Hamgem

KOOpAMHaTbl KOHLLOB 3TOr0 OTpe3Ka W Bocno/siblyemca $GopmMynoi KoopAamHaT

cepeauHbl OTpesKa.

C(e:280)

2
A(0;0;0)

3Ha‘-IMTP(%;aT\/§;O).

3TaKKaKP( a\F )I/IBl(aOCl\/_)TO

4. Hanpgem KoopamHatbl BekTopa AC;

A(0;0;0)
6 (¢ )
A—Cl) {a a\/_ \/—}

5. Bocnonb3yemca ¢opmynoi ns 61oka 7

3a2 3a2
8

9a2 3qa2 a? 3a?
2 2
\/16 +t— 1+3a \/4 +—+3a

= +3a?

V15

cosa =

V15
a = arccosT

NETS
OTtBeT. a = arccosT.
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3apaum

3apaua 1.

Ha pebpax AA;, CD n C;D; Kyba ABCDA;B;C,D; B3ATbl COOTBETCTBEHHO TOYKM
P, Q, R-cepeanHbl 3TuX pebep. Hanante yron, Kotopbin obpasyet npamas PQ c
npamowu DR.

3apaua 2.

Ha pebpe CC; npasuabHoM npuambl ABCDA;B.C;D; B3ATa TOo4yKa P, Takas 4Tto
CP:CC;=1:4. OTtHoweHue pebep npuambl AB:AA,=1:2. Hanaute yron, KOTOpbIA
obpasyet npamana B;D c npamon A;P.

3apaua 3.

Ha pebpax AD u BB; npamoyronbHoro napannenenunega ABCDA;B.C;D; c
oTHOweHnem pebep AB:AD:AA;=1:2:2 B3ATbl COOTBETCTBEHHO TO4YKM P n Q-
cepeguHbl 3Tnx pebep. Hangute yron, Kotopbit obpasyeT npamaa PQ c npamown
AC,.

3apaua 4.

Touka P- cepegmHa pebpa CD- npamoyronbHOro napannenenunena
ABCDA;B;C;D4, B ero ocHoBaHuUW nexunt pomb, yron BAD KoToporo paseH 600, n
AA.=AB. Hangute yron mexay npamomn B,C n PC,.

3apava 5.

Toukn P n Q-cepegmnHbl cooTBeTcTBEHHO pebep A;B; n AC npaBuIbHOM NPU3MbI
ABCA;B.C;, y KoTopon AA;=AB. Haingute yron mexay npamoimm A;Q n AP.

3apaua 6.

Ha pebpax B;C;, AC n A;B; npamon npmuambl ABCA;B,C; , y KoTopoit AC=BC=AA; 1
AACB=90°, B3ATbl COOTBETCTBEHHO TOUKK P, Q, R- cepeaunHbl aTnx pebep. Hanaute
yron mexay npambimm PQ n BR.

3apava 7.

B npasunbHoM wectnyronbsHon npmname ABCDEFA,B,C,D+E+F;, BCe pebpa KoTopoM
paBHbl 1, HanguTe yron mexagy npambimn AB; n CA;.

25
3axapos B.C. C6opHUMK 3a4au no ctepeomeTpumn. Ekatepmnnbypr. Zaharov.urfu@mail.ru



AomalwHee 3aaaHue
3apaua 1.
B Kybe ABCDA;B,C;D; Hangute yron mexkay npsamoimn AB, n BC.
3apaua 2.

B npaBunbHOM TpeyronbHoh npuame ABCA;B,C,, Bce pebpa KOTOpon paBHbI 1,
HanguTe yron mexay npamboimn AB n A;C.

3apaua 3.

B npaBunbHOM TpeyronbHoi npuame ABCA;B,C,, Bce pebpa KOTOpoOM paBHbI 1,
HanauTe yron mexay npambimu AB; un BC;.

3apava 4.

B npasunbHoM wectnyronosHon npmname ABCDEFA,B,;C,D+E+F;, BCe pebpa KoTopoM
paBHbl 1, HanMguTe yron mexay npambimn AB, n BC,.

3apaua 5.

B npasunbHoM wectnyronbHon npmname ABCDEFA;B,C,D+E+F;, BCe pebpa KoTopoM
paBHbl 1, HanauTe yron mexay npambimu AB; 1 BD;.

3apaua 6.

B npasunbHoM wectnyronbHon npmname ABCDEFA;B,C,D+E+F;, Bce pebpa KoTopoi
paBHbl 1, HaMauTe yron mexay npamoimu AC; n BD;.

3apaua’.

Ha pebpax AA;, CD Kyb6a ABCDA;B;,C;D; B3ATbl COOTBETCTBEHHO TOYKM P, Q,-
cepeaAnHbl 3TUX pebep. Hanaute yron, KoTopblin obpasyeT npamasa PQ ¢ npamon
B.D.

3apava 8.

Ha pebpe CC; npasuabHou npuambl ABCDA;B.C;D; B3ATa TOouKa P, Takas 4Tto
CP:CC;=1:2. OTHoweHne pebep npuambl AB:AA;=1:2. Hangute yron, KOTOpbIN
obpasyet npamaa B;D c npamon A;P.
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3apaya 9.

Toukn K 1 M —cepeanHbl cooTBeTcTBeHHO pebep AA; n AD kyba ABCDA;B,C:D; .
Hangute yron, Kotopbin obpasyet npamaa C;M c npamon CK.

3apaua 10.

Touka Q-cepegmHa pebpa AC npasuabHoM npuambl ABCA;B.C; , y KoTopoM
AA,=AB. Hangute yron mexay npambimn BD n A;Q.
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3aHamue 5. PacctoaHmne OT TOYKM A0 NIOCKOCTU

TeopeTnyecKkasa cnpaBka

bnok 10. MNpasunbHana TpeyronbHaa NnupammAaa

=y | v
M
: = B
& 3
o«
o B
SR = i _('-I-.,
A {,_-, T {:} iz a T

A(0;0:0), B(“ “Zf ) C(a;0;0), M(“ “[,h).

bnok 11. MpasunbHana yeTblipexyrosabHaa nupamuaa

VA
a
ad LR
_a T
2 .../3;...
@, X
\\l
A < S
2
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Bnok 12. MpaBuabHaA WeCTUYroabHaa Nnupamuaa

Q N

A F _’1
a4 a 3a
0 > =2

A0;0,0), B(— %22, 0), ¢(0;av3;0),

D(a; av3;0), E(22; 22, 0), F(@;0,0), M(%;22; 1),

Mpumep. B ocHoBaHum nupamugbl MABCD nexunTt npamoyronbHuK, 6oKosoe

pebpo MB nepneHAUKYNAPHO NAOCKOCTM OCHOBaHUA,  AB:AD:MB=1:2:1. CynTan

AB=a, HanguTe paccToaHMe OT TOYKM P, B3aTOM Ha AnaroHanm BD, Ao naockocTtu

MCD, ecnu BP:BD=1:4.

PeweHwue.

A

M
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1. Haloem KoopamuHatbl Touku P. [1na sTtoro Bocrnonbsyemca Gopmynoin aeneHus
oTpe3kKa B gaHHOM oTHoweHuu. Tak Kak D(2a; a; 0) u B(0; 0; 0), To KoopamMHaThbl
TOYKM P paBHbl

0+=2a 4
—_— 3 —_
X = 1 -_ E
143
0+1-2a g
y = ==
1 4
1+3
z=0

P(550)

2. Hangem KoopamMHaTbl BEKTOPOB MC u MD
M(0;0;a) C(2a;0;0) D(2a;a;0)

MC = {2a;0; —a}

MD = {2a; a; —a}

3. NMyctb 7 = {A;B;C}- BexktOop HOPManu, Torga CKansApHoe npousBeaeHue

BeKTOpa Hopmanu n sektopoB MC n MD paBHO HyAtO.

{ﬁ-mzo { 2a4 —aC =0 {2A—C=O
2. MD=0 RaA+aB—aC=0 WRA+B-C=0

Hanpgem xota 6bl oaHO peweHne gaHHom cuctemol. Myctb A =1, Torpa C =2 mn
B = 0.

KoopamHaTbl BekTopa Hopmanu 71 = {1;0;2}, 3HauuT, ypaBHEHME MNNOCKOCTM
nmeet Bug, x + 2z + D = 0. Tak Kak Touka M(0; 0; a) npnHaanexuT NaoCcKocTu
MCD,To npu noactaHoBKke KoopauHat Toukm M (0; 0; a) B ypaBHEeHMe NAOCKOCTH,
No/lyYMM BEPHOE PABEHCTBO.

2a+D =0
D = —2a.

YpaBHeHue nnockoctn x + 2z — 2a = 0.
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a a
4. Touka P umeet KoopauHaTbl P (E;Z; 0), a ypaBHEHMe NAOCKOCTU UMEET BUA,

x + 2z — 2a = 0, noaToMy paccTtosaHue paBHO

_ 24| _ 3v8a

d NIRRT
OTBer. d = Sﬁa.
10
3apaum
3apaum 1.

B npaBunbHOM TpeyronbHoh npuame ABCA;B;C,, Bce pebpa KOTOpoM paBHbI 1,
HanAuTe paccToAHMe OT TOYKM A Ao naocKoctel a) BCA;; b) A;B,C.

3apaua 2.

Ha pebpax CC; un AA;npasunbHoi npusambl ABCA;B,C; , y KoTopoi AB:AA;=1:2,
B3ATbl COOTBETCTBEHHO TOukM P u K- cepeauHbl 3Tux pebep. Cumtaa AB= a,
HanAUTE PaCCTOAHME OT TOYKM A; [0 NNOCKOCTM, nNpoxoaswen yepes Touky K
napannenbHo npamoim AC; n BP.

3apaua 3.

B npaBuabHOM wWwecTtuyronbHon npuame ABCDEFA;B.C,D,EF;, pebpa KoTopou
paBHbl 1, HallaMTe paccToHMe OT TOYKKM A ao nnockocten: a) A;B,C; b) E;D;C.

3apava 4.

B npaBunbHOM YeTbipexyronHoi nupamuae ABCD , Bce pebpa KoTopon paBHbI 1,
HanguMTe paccToaHue oT cepeamnHbl pebpa BC ao nnockoctu SCD.

3apaua 5.

B ocHoBaHun nupammnabl MABC nexXuT npsamoyronbHbi TPEYroNibHUK, a ee
6okoBoe pebpo MC nepneHAUKYNAPHO NAOCKOCTM OCcHOoBaHMA U MC=AC=BC. Ha
pebpe MB B3aTa TOo4yka K-cepegmHa 3toro pebpa. Cumtaa MC=a, Hangute
paccToHne oT ToukM M [0 nnockocty, npoxogawen 4depes npamyto  CK
napannenbHo npamon MA.
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AomalwHee 3aaaHue

3apaua 1.

B npamoyronbHom napannenenmnene ABCDA;B,C;D; oTHoweHne pebep
AB:AD:AA;=1:2:1. Ha pebpax AD mn CC; B3ATbl COOTBETCTBEHHO TO4YkM P n Q-
cepeguHbl 3TMx pebep. Cumtas AB=a, HamguTe paccTtoaHue OT Toukm D; Ao
NNOCKOCTH, NpoxoasaLlen Yyepes BepwmnHy A, napannenbHo npambim PQ n B;C.

3apaua 2.

B npamoyronbHom napannenenumnene ABCDA;B,C;D; oTHoweHne pebep
AB:AD:AA:=2:4:1. Ha pebpax AD, A;B; un B;C; B3ATbl COOTBETCTBEHHO TOYKM P, Q U
K-cepeanHbl 3Tnx pebep. Cumtaa AAi=a, HanauTe pacctoaHue oT Touku C; Ao
NNOCKOCTH, NpoxoaALlen yepes Touky K napannenoHo npambim CP u AQ.

3apaua 3.

B npaBunbHoM TpeyronbHou npuame ABCA;B.C,; Bce pebpa KoTOopoMm paBHbl 1,
HanauTe paccToaHue oT ToukM A oo naockoctu A;PB4, rae P- cepeaunHa pebpa CC;.

3apaua 4.

B npaBunbHOM WwWectnyronbHon npmusme A...F, , pebpa KoTopoit pasBHbl 1, Hanaute
paccToHMe OoT TOYKM A Ao nnockocteit: a) BCCy; b) A.B,D; c¢) F,C,D.

3apaua 5.

Ha pebpax CC; n AA;npasunbHoin npusambl ABCA:B,C; , y KoTopon AB:AA;=1:2,
B3ATbl COOTBETCTBEHHO TOoukM P u K- cepeauHbl 3Tux pebep. Cumtaa AB= a,
HanguTe pacctoaHMe oT ToukM C; A0 NNOCKOCTU, npoxopAwen yepe3d Touky K
napannensHo npamoeim AC; n BP.

3apaua 6.

B ocHoBaHMu npamoin npuambl ABCA;B,C, nexkut paBHobeapeHHbI TPeyroibHUK
C npambim yrnom npu BepwmnHe C. Ha pebpax AC, CC;, BB; u A;B; B3ATHI
cooTBeTCTBEHHO TOYKM P,Q,R u K- cepeauHbl 3tux pebep. Cumtas AC=AA; =3,
HamauTe pacctosiHue oT ToukM C A0 NIOCKOCTU, Npoxoasllen yepe3 TOYKy K
napannenbHo npamboim PQ n BP.
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3apava 7.

B ocHoBaHun nupamumabl MABC nexXuT npAMOYro/ibHblIA TPEYroibHWUK, a ee
6okoBoe pebpo MC nepneHAUKYNAPHO NAOCKOCTM ocHoBaHMA U MC=AC=BC. Ha
pebpe MB B3aTa To4yka K-cepegmHa 3toro pebpa. Cumtaa MC=a, Hangute
pPaccToHMe OT TO4YKM B A0 nnockocty, npoxogdAuwier 4eped npamyto  CK
napannenbHo npamon MA.

3apaua 8.

OcHoBaHuem nunpammabl MABC sBnaeTca npaBUbHbIA TPEYroNbHUK, ee BKoBoe
pebpo MC nepneHAMKYNAPHO NAOCKOCTM ocHoBaHuA, U1 MC=AB. Cuntaa AB=a,
HaWOMTE pacCcToAHMEe 40 MNAOCKOCTW, MNpOoXoAAwen 4epes BepwunHy A
nepneHAnKyNsapHo pebpy MB, oT Touku P, B3aTon Ha pebpe MA, B TOM cay4ae,
Koraa oTHoweHne MP:MA=1:4.
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3aHamue 6. Yron mexay ABYMA NJIOCKOCTAMM

TeopeTnyecKkasa cnpaBka

bnok 13. Yron mexxay ABymMA NNOCKOCTAMM

Teopema. Yron mexgy ABYMA MNNOCKOCTAMM paBeH
Yray Mexay ABYyMA NpPAMbIMM, OAHA M3 KOTOPbIX
nepneHANKYNApHA NepBOM  NJOCKOCTM, Apyras-
BTOPOMN.

bnok 14. Yron mexay ABYyMA NNIOCKOCTAMM

[MycTb Ham M3BECTHbI ypaBHeHMA AByx naockocten A;x + Byy + C;z+D; =0mn

Azx + Bly + sz + Dz = O, BEKTOpPbI n_l) = {All Bl' Cl} 15! Tz) = {Az, Bz, Cz}
nepneHanKyaapHbl COOTBETCTBYHOLWLMM MNATOCKOCTAM U YIron mexagy HMMmu 6yp,ET paBeH
yrny mexXay naoCKoCtamMmMu. 3T10T yroa mMOXHO BbIYUC/IUTDL MO d)OpN\yfle

A1A;+B1B;+C1C,

cosp = .
\/A§+Bf+cf\/A§+B§+CZZ

bnok 15. Anroputm HaxoXXaeHua yrna mexay nA0CKoCTAMMU
1. Beectn cuctemy KoopgmHat

2. Hal'Tn BeKTopbl HOpManen K AaHHbIM NNOCKOCTAM

A1A2+B1B,+C1Cy

3. Hantu yron, ucnonosya ¢opmyny cos@ = .
\/A§+Bf+cf\/A§+B§+c§
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Mpumep. B npamoyronbHom napannenenunege ABCDA.B;CiD; c oTHOweHMnem
pebep AB:AD:AA;=1:2:1 Toukn P n Q- cepeanHbl cooTBeTcTBEHHO pebep AAun
CC,. Hangute yron, Kotopbln 06pasyeT nnockoctb B;QP ¢ nnockoctbto DCC;.

PeweHwue.

D, Cy

B,
Q
L

N

Yron mexay nAOCKOCTAMU pPaBeH yray mexay HopmaaamHu, nposeaeHHbIMU K
AaHHbIM NAOCKOCTAM. |-|03TON\y, HeO6XOﬂ|MN\O HaUTK HOPMa/n K MJZIOCKOCTAM
B]_QP n DCC1

1. CoctaBmnm ypaBHeHMe Hopmanu K naockoctu B,QP
P(0;0;a)

B1(2a;0; 2a)

Q(2a;4a;a)

P—Bl) = {2a;0; a}

PQ = {2a;4a; 0}

Nyctb 11 = {A; B: C}- BeKTOp HOPManu, TOraa CKanapHoe npousseseHme BeKTopa

—_ —_—
Hopmanu n sektopos PB, n PQ paBHO HyAtO

#-PB,=0 {2aA+aC=O {2A+C=O
7.PG=0 2aA+4aB=0 A4+2B=0
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JaHHasa cuctema 3agaeT 6eCKoOHeYHOe MHOXKECTBO KOIZIMHEapHbIX BeKTopos. Ho
HaM HaAo HalTh xoTAa bbl oanH BekTop. Myctb A = 2, Torpa C = —2u B = —1.

MosTomy ypaBHeHMe Hopmaau umeet Bug n = {2; —1; —4}
2. CocTtaBUM ypaBHEHMe HOpManu K nnockoctmn BCC,
B(2a;0;0)

C(2a;4a;0)

Ci(2a; 4a; 2a)

BC = {0; 4a; 0}

BC, = {0; 4a; 2a}

NycTtb 11 = {A; B: C}- BeKTOp HOpPManu, TOraa CKanapHoe NpousseseHne BeKTopa

—_— —_—
Hopmanu n sektopos BC n BC; paBHO HyAtO

7-BC=0 { 4aB = 0
i-BC, =0 l4aB+2aC =0

[laHHaa cucTtema 3agaeT H€CKOHeYHOEe MHOMKEeCTBO KOM/IMHEeaAPHbIX BEKTOPOB. Ho
HaM Hago HanUTn xoTa 6bl oauH BekTop. OAHMM U3 peleHnin ABNAETCA TPOMKa
umcenA=1,B=0,C =0.

MosTomy ypaBHeHue Hopmanu umeet sug 1t = {1; 0; 0}

3. Hanpgem yron mexay sTummn BeKTopamu, ucnonbsys ¢opmyny 61oka 15

2 2 24/21
cosa = = =
Va+1+16vV1 21 21

2421

a = arccos —
21
221
OTtBeT. a = arccosT )
3apaum

3apaua l.
B ky6e ABCDA;B,C,D; Hanaute yron mexay njiocKoCTAMMU:

a) ABC wu BC]_D b) ABC1 n BBlDl C) BC]_D 7] BA]_D
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3apava 2.

B npaBunbHOM TpeyronbHoi npuame ABCA;B;C,, Bce pebpa KOTOpoM paBHbI 1,
HanguTe yron mexay naockoctamum ACB, n A;C;B.

3apaua 3.

B npasunbHoM wectnyronoHon npmname ABCDEFA,B,C,D+E+F;, BCe pebpa KoTopoM
paBHbl 1, HanMauTe yron mexay nnockoctamm ABC n BDF;.

3apaua 4.

B npasunbHoM wectnyronbHon npmname ABCDEFA;B,C,D+E+F;, Bce pebpa KoTopoi
paBHbl 1, HAMAUTe yron mexay naockocramu BA;D; mn AA4E;.

3apaua 5.

B Ky6e ABCDA;B,C;D; c pebpom a yepes Toukm M Ha pebpe BB; n N Ha pebpe DD,
Takue, yto BM = %a uDN = %, napannensHo AC npoBeaeHa CeKkyw,asa NaoCKoCTb.

Onpepenute yron mexxay sTom NA0CKOCTbO U NJIOCKOCTbIO ocHoBaHMA ABC.
AomalHee 3aaaHue

3apaua l.

B ky6e ABCDA;B,C,D1 Hanaute yrabl mexxay ni0CKOCTAMM:

a) ABCn AB,D; b)BC;D; n BA,D.

3apaua 2.

B eanHnyHom kybe ABCDA;B;C,DiHaiiTh yron mexxay nnockoctammn AD,E un D4FC,
roe Touku E n F-cepeaunHbl pebep A;B; 1 B;C; cOOTBETCTBEHHO.

3apaua 3.

B npasunbHoM TpeyronbHou npuame ABCA;B.C; Bce pebpa KoTOopoMm paBHbl 1,
HaMAMTe Yyron Mexay NN0CKOCTAMMU:

a) ABCu A;B;.C b) ABCn ACB;.
3apava 4.

B npasunbHoM wectnyronosHon npmname ABCDEFA;B,;C,D+E+F;, BCe pebpa KoTopoM
paBHbl 1, HaAMTE Yroa Mexay N0CKOCTAMM:
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a) ACCyu DEE; b)ABCuBCD; c¢)ABCuBDE d)CDF,nAFD, e)BCD; v AFE,.
3apaua 5.

Ha pebpe CC; Kyba ABCDA;B;C;D; B3ATa TO4Yka K-cepeamHa paHHOro pebpa.
HanpauTte yron, Kotopbin 0bpasyeT nnockoctb BDK ¢ nnockoctbio AB4D;.

3apaua 6.

B Ky6e ABCDA;B,C;D; Ha pebpax BB; n CC; B3Tbl COOTBETCTBEHHO TOUYKK P n Q-
cepeauHbl AaHHbIX pebep. Hantm yron, Kotopbih obpasyetr nnockoctb ACP
naockoctbto B;D;Q.

3apaua’.

Ha pebpe kyba CC; Kyba ABCDA;B,C;D; B3siTa Touka K Takas, uyto CK:CC;=1:4.
Hanaute yron mexxay nnockoctbto BDK n B1D;K.

3apava 8.

B npasunbHom npuame ABCDA;B,C;D; c oTHoweHnem pebep AB:AA;=2:3 TouKa K-
cepeamHa CCy. Hattu yron, Kotopbliit ob6pasyeT naockoctb AB;K n ABC.
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3aHamue 7. Yron mexay npaMon 1 NJI0OCKOCTbIO

TeopeTnyecKkasa cnpaBka

Bnok 14. dopmyna yrna mexkay npamon U NN0CKOCTbIO

Myctb pAaHa nnockoctb Ax+By+Cz+D=0 u Bektop [ = {M;N;L},

napannenbHbin A3aHHOM NPAMOW, TOrga Yro/l MOXHO paccymTatb Mo
|AM+BN+CL|
VAZ+B2+C2VM2+N2+12

bopmyne sing =

Bnok 15. AAroputm pacyerta yraa mexxagy npAamMmoin u n10CKOCTbI
1. Beectn cuctemy KoopauHaT
2. Haxoanm BEKTOP HOPMaAM K AaHHOM NNOCKOCTH

3. Haxoanm BeKTOp NapannenbHbl 4aHHOW NPAMOWM

|AM+BN+CL|
VA2+B2+C2VM2+N2+12

4. PaccuntaTb yron no opmyne sing =

Mpumep. Ha pebpax AD n A;D; Kyba ABCDA;B;C,D; B3Tbl COOTBETCTBEHHO TOYKM

P n P, —cepeaunHbl aTux pebep, a Ha oTpe3ke PP, B3sTa Touka F- cepegmHa aToro

oTpe3Ka. Hangute yron mexxay nnockoctbto BPP, n npamown CF.

PeweHue.
B, s
APy
A, B,
F —)
D C
p
c.d
A B
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MycTb pebpo Kyba paBHO 2a.

1.Hanngem BeKTOp HOpManau K naockoctu P, PB.
P(0;a;0)

P;(0;a; 2a)

B(2a;0;0)

PP, = {0;0; 2a}

PB = {2a; —a; 0}

Nyctb 71 = {A; B: C}- BEKTOp HOpPManu, Toraa CKanapHoe NpousseeHne BeKTopa

e =
HopManu un sektopoB PP; u PB paBHO HytO

#i- PP, =0 { 2aC =0
7n-PB=0 20A—aB =0

OaHUM 13 peleHnn cuctembl apnaeTca Tponkauncen A =1,B =2,C = 0.
Toraa BekTop Hopmasnu nmeet sug 11 = {1;2; 0}

2. Hanpem KoopamHaTbl BEKTOpa CF

C(2a;2a;0)

F(0;a;a)

CF = {—2a; —a; a}

3. Hangem yron mexay nnockoctbto P,PB 1 BeKTtopom C_F), ncnonbsya Gopmyny
6n0Ka 15

) |-2a—2al 4 24/30
sina = = =
Vi+4avaa?+a?+a? \/30 15
24/30

a = arcsin—-
15

. 2430
OTBeT. @ = arcsin BTR

41
3axapos B.C. C6opHUMK 3a4au no ctepeomeTpumn. Ekatepmnnbypr. Zaharov.urfu@mail.ru



3apaum
3apaua 1.

B Ky6e ABCDA;B;,C;D; Hanaute yron mexay: a) npamon AB; u nnockoctbio BC,D;
b) npamoit AC; n nnockoctbio BB;D;.

3apaua 2.

Ha pebep CD kyb6a ABCDA;B,C,D; B3siTa TouKa P- cepegmHa atoro pebpa. Hanaute
yron mexay npamomn C;P n nnockoctbio AA;CC;.

3apaua 3.

B npaBunbHOM TpeyronbHou npmuame ABCA;B.C,, Bce pebpa KOTOpOM paBHbI 1,
HanguTe yron mexay npamon AB n nnockoctbio A;BC;.

3apaua 4.

B npasunbHoM wectnyronbHon npmname ABCDEFA;B,C,D+E+F;, Bce pebpa KoTopoi
paBHbl 1, HaManTe yron mexxay npamon AB; n nnockoctbto ACE;.

3apaua 5.

B ocHoBaHuu nupamunapl MABCD neXuT NpAMOYrosbHUK, a ee pebpo MB
neprneHAuKYNsSPHO MJIOCKOCTM OCHOBaHMA. Ha pebpe AB Toukm P - cepeaunHa
sToro pebpa. OTHoweHne pebep nupamumabl AB:AD:MB=1:2:1. Hangute yron,
KoTopblh 06pa3yeT nnockoctb MCD 1 npamaa MP.

3apava 6.

Boicota MO npasunbHou nupammabl MABC paBHa CTOpOHe €e OCHOBaHMS.
HaguTte yron, Kotopbin obpasyet npamaa MC c nnockoctbio MAB.

JomawHee 3aaaHue
3apaua 1.
B ky6e ABCDA;B,C,D;, HanauTe yron mexay npamon AB; n nnockoctbto ABC;.
3apaua 2.

B ky6e ABCDA;B,C,D; HanguTe yron mexagy npamon AC; n nnockoctoto BCC;.
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3apaua 3.
B ky6e ABCDA;B,C,D; HanauTe yron mexay npamon AC; u nnockoctbto BA;D.
3apaua 4.

Ha pebep CC, npasunbHoi npusmbl ABCDA;B,C,D;, 60koBoe pebpo KoTopon B
ABa pa3a 60/blle CTOPOHbI OCHOBaHMA, B3ATa ToYKa P Takas, yto CP:CC,=3:4, a Ha
pebpe CD Touka K- cepeamHa atoro pebpa. Hanaute yron, Kotopbii obpasyet
nnockoctb AAK n npamaa DP.

3apava 5.

Ha pebep CD Kyb6a ABCDA;B,C,D; B3siTa TouKa P- cepegmHa storo pebpa. Hanagute
yron mexay npamon C;D n nnockoctbto AA;CC;.

3apaua 6.

B npaBunbHOW TpeyronbHoih npuame ABCA;B,C,, Bce pebpa KOTOpon paBHbI 1,
HanauTe yron mexay npamon AA n nnockoctbto AB,C;.

3apaua’.

B npasunbHOM TpeyronbHou npmuame ABCA;B.C,, Bce pebpa KOTOpoM paBHbI 1,
HanauTe yron mexay npamon AB; n nnockoctbio ABC;.

3apaua 8.

B npasunbHoM wectnyronbHon npmname ABCDEFA;B,C,D+E+F;, BCe pebpa KoTopoi
paBHbl 1, HanMguTe yron mexay npamon AB; n nnockoctbio ABD;.

3apaua 9.

B npasunbHoM wectnyronbHon npmname ABCDEFA;B,C,D+E+F;, Bce pebpa KoTopoi
paBHbl 1, HaMauTe yron mexay npamon BC; n nnockoctbio BDE;.

3apaua 10.

B npasunbHoM wectnyronoHon npmame ABCDEFA,B,C,D+E+F;, BCe pebpa KoTopoM
paBHbl 1, HaManuTe yron mexay npamon AC; n nnockoctbto ADE;.

3apava 11.

B ocHoBaHuu nupammabl MABCD nexuT npsmMoyronbHuWK, a ee pebpo MB
nepneHaMKyNApHO MNJIOCKOCTM OCHOBaHuA. OTHoweHue pebep nupamuabl
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AB:AD:MB=1:2:1. HanguTte yron, Kotopbin obpa3syeT naockoctb MCD n npsamas
MA.
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3aHamue 8. PaccTossHME MeXAYy CKpeLMBaOWMMNCA NPAMbIMNA

TeopeTnyecKkasa cnpaBka

bnok 16. OcHOBHble onpeaeneHun

1. Echv npamas napannenbHa NJIOCKOCTU, TO BCE TOYKU AAHHOM MNPAMOWN
paBHOydaneHbl OT 3TOM NJIOCKOCTU. B 3TOM cnyyae pacctoaHue oOT
MPOU3BONIbHOM TOYKM NPAMOM [0 MN/JOCKOCTM Ha3blBaeTCA PaCCTOAHMEM
MeXay NPAMON U napansieibHOM el NNIOCKOCTbIO.

2. Ecnv aBe npsmble CKPeLUBatoWMecs, TO Yepes KaxKaylo M3 HUX NpoxoauT
N/IOCKOCTb, NapanfnenbHaa ApyroM npaAMor, M NPUTOM TO/IbKO OAHa.
PaccTosHMe mexay OAHOM W3 CKPELMBAOWMXCA NPAMbIX WU NAOCKOCTbIO,
npoxogdAwer 4yepes Apyrylo NpAMY0 MNapanienbHO NepBOW, Ha3biBaeTCH
PACCTOAHUEM MEXKAY CKPELLNBAOWMMMUCA NMPAMbIMMU.

bnokK 17. Anroputm pacuyeta pacCTOAHUA Mmexay
CKpeLwmnBalwWmumMmmnca NnpambiMmm

1. Hanagute NnnoCKOCTb, NPOXOAALLYIO Yepe3 OAHY NPAMYIO NAapannenbHO
nepBoW

2. CocTtaBbTe ypaBHeHWe gaHHOM naockocTn Ax+By+Cz+D=0
3. BoibepeTe nponsBonbHYO TOUKY M(Xg; Vo3 Zo) HAa BTOPOI NpAMOW

4. PaccuntamnTe pacctoaHue oT Toukm M go nnockoctn Ax+By+Cz+D=0 no
dopmyne

_ IAXO+By0+CZO +D|

d =
VAZ+B2+(?

Mpumep. Ha pebpe DD; Kyba ABCDA;B;C;D; B3aTa TouKka Q Takas, YTto

DQ: DD;,=2:3, a Ha amaroHann A;B B3saTa Touka P- cepeanHa A;B. Cuntas pebpo
Kyba paBHbIM a, HaMAMTe paccToaHue mexay npamon DP n npamon C,Q.
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PeweHue.

Dl Cl

B,

L 4

A B

1. Hanpgem ypaBHeHMe NJOCKOCTM, npoxoasulen 4epe3 npamyto DP n

_— —_
napannensHo npamou QC,. [lna storo Hangem KoopamHatbl sBektopos DP u QC;.

Tak KaKP(%;O;%) , D(0;a;0), 10 DP = {%;—a;%}

TaK Kak @ (0; a, Z?a) ,Ci(a;a;a), TO Q—C{ = {a; 0;3}

2. NycTb - NIOCKOCTb, NpoxoadAllasn yepes BekTop DP v napannenbHoO BeKTopy
e b (v
QC; v Bektop n = {A; B; C}- BEKTOp HOpPManuM K AaHHOM nnockocTu. Toraa

—_—
CKaNApHOe NpounssBeaeHne BEKTopa Hopmanu u Bektopos QC; , DP paBHO HyAto.

—_ a a —_
7i.-DP=0 [(;A—aB+5C=0 {A—ZB+C=O
n-QC, =0 aA+§c=o 344C=0

Ham [0CTaTOYHO HAaMTU TONbKO OAHO peleHue AaHHOW cUcTembl. [oNoKum
A=1, torpa B = —1,C = —3. 3HauuT, ypaBHEHME MJOCKOCTM MUMeeT BuUA
x—y—3z+ D = 0. Onpegenum KoappuumeHt D. Tak Kak Touka D(0;a;0)
NPUHAANEXNT MAOCKOCTM O, TO NPU MNOACTAHOBKM KOOPAWMHAT B YpaBHeHUe
MAOCKOCTM NOJIYYUTCA BEPHOE PABEHCTBO.

—a+D=0
D =a

Monyyaem ypasHeHue naockoctmx —y —3z+a =0
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3. Mnockoctb x —y — 3z + a = 0 napannenbHa npamon QC;, a 3HAUYNT BCE TOUKMU
AQHHOM NPSAMOM pPaBHOYAANEHblI OT AAaHHOM MAOCKOCTU. 3HAUUT, MOXKHO HANTK
pacctosHne OT nwboir Toukm npamon QC;. Bosbmem TOouky Ci(a;a;a) wm
BOCNO/b3yemca ¢popmynon us 61oKka 17

__|la—a-3a+a| _ 2av11

T J1+149 11
2ay/11

11

OtBet. d =

3apgaum
3apaua l.
B eanHnyHom kyb6e ABCDA;B,C;D; Hanaute pacctoaHmne mexay npsambiMu:
a)AB;nBC; b)AB; n AC;.
3apava 2.

B npasunbHOM TpeyronbHon npuame ABCA;B,C; co cTtopoHOM ocHoBaHuA 1 u
H6oKoBbIM pebpom 2, HanguTe paccTtoaHue mexay npamoimu AB n A,C.

3apaua 3.

Ha pebep CC; kyba ABCDA;B,C;D; B3aTa Touka Q- cepeaunHa atoro pebpa. Cuntas
pebpo Kyba paBHbIM a, HANANTE paccToAHME mexay npamoin B;D; n npamon DQ.

3apaua 4.

B npamoyronbHom napannenenunege ABCDA.B.C;D; AB=AA;=a, AD=2a. Ha
pebpax CC; u AD B3ATbl COOTBETCTBEHHO TO4YKM P w©n Q Takme, u4TO
CP:CC,=AQ:AD=1:3. Hangute pacctoaHue ot npamon B.;C; ao npamon PQ.

3apaua 5.

Ha pebpax CD un B;C; Kyba ABCDA;B,C;D; B35iTbl COOTBETCTBEHHO TOYKM P n Q-
cepeauHbl 3TUX pebep. Cumtaa pebpo Kyba paBHbIM a, HaMAMUTE pPaACCTOAHMUE
mexay npambimu B,D u PQ.

3apava 6.

Bce pebpa npamon npusambl ABCA;B,C; paBHbl a. Ha ee pebpe CC, B3ATa TouKa Q-
cepegmHa aToro pebpa. Hanaute pacctoaHmne mexay npamoeimu AB; n BQ.
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3apava 7.

B npasunbHoM wectnyronbHo npmname ABCDEFA;B,C,D+E+F;, Bce pebpa KoTopoi
paBHbl 1, HaMauTe pacctoaHne mexay npambimn AB; n BC;.

AdomawHee 3apaHue
3apaua 1.

B eanHnyHom Kybe ABCDA;B,C.D; Hanante pacctoaHme mexay npamoeimm AB; n
BD;.

3apaua 2.

B npaBunbHOM TpeyronbHou npmuame ABCA;B.C,, Bce pebpa KOTOpOM paBHbI 1,
HanguTe pacctoaHue mexay npambimn AB u A;C.

3apaua 3.

B npaBunbHOM TpeyronbHoh npuame ABCA;B,C,, Bce pebpa KOTOpon paBHbI 1,
HanauTe paccTofsHue mexay npamoimmn AB; 1 BC;.

3apaua 4.

B npasunbHoM wectnyronbHon npmname ABCDEFA;B,C,D+E+F;, Bce pebpa KoTopoi
paBHbl 1, HaMguTe pacctoaHne mexay npamoimn AB; n CF,.

3apaua 5.

B npasunbHom wectnyronosHon npmname ABCDEFA,B,C,D+E+F;, BCe pebpa KoTopoM
paBHbl 1, HaMauTe paccToaHue mexay npambimn AB; u BD;.

3apaua 6.

Ha pebpax CC;n C;D; Kyb6a ABCDA;B;C,D; B3ATbl COOTBETCTBEHHO TOYKM Q ” R-
cepeguHbl 3Tux pebep. Cumtaa pebpo Kyba paBHbIM a, HANAUTE PACCTOAHME
mexay npamon B;D; n npamoin DR.

3apaua’.

B npamoyronbHom napannenenunege ABCDA;B.C;D; AB=AA;=a, AD=2a. Ha
pebpe CC; B3siTa COOTBETCTBEHHO TOYKa P Takas, yto CP:CC, =1:3, a Ha pebpe AB
B3ATa TOYKa V — cepeanHa pebpa. Hamgute pacctoaHue ot npamon B,C; pmo
npaAmon PV.
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3apaua 8.

Bce pebpa npamon npmuambl ABCA;B;,C, paBHbl a. Ha ee pebpe AA; B3ATa TOUKa P-
cepeamuHa aToro pebpa. Hanaute pacctoaHne mexay npamoimu AB; n CP.

3apaua 9.

Ha pebpax B;C; n AB Kyba ABCDA;B;C;D; B3ATbl COOTBETCTBEHHO TOYKM Q M R-
cepeauHbl 3TUX pebep. Cumtaa pebpo Kyba paBHbIM a, HaKMAMTE pacCCTOAHME
mexay npambimu B;D u QR.
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3apaum No Bcem Temam
3apava 1.

B npasunbHoM wectnyronbHon npmname ABCDEFA;B,C,D+E+F;, Bce pebpa KoTopoi
paBHbl 1, HAMAUTEe paccTosaHMe OT TOYKM B Ao npamown E;F;.

3apava 2.

B npasunbHoM wectnyronbHon npmname ABCDEFA;B,C,D+E+F;, Bce pebpa KoTopoi
paBHbl 1, HAMAUTe paccTosaHMe OT ToYKM B oo npamon A;D;.

3aaava 3.

B npasunbHoM wectnyronoHon npmname ABCDEFA,B,C,D+E+F;, BCe pebpa KoTopoM
paBHbl 1, HanMauTe paccToaHKe oT ToukM F; 4o npamown AC.

3apava 4.

OcHoBaHue npamon npuambl ABCDA.B,C;D; - pomb ABCD, B KoTtopom AB=10,

AC=6+/7. Bokosoe pebpo AA; pasHo 3v21. Haillaute paccTosHve OT BepLmnHbl B
Ao npamon AC;.

3apava 5.

B teTpasape ABCD, Bce pebpa KOTOpoM paBHbl 1, HalAMUTe PAcCTOSAHMUE OT TOYKK A
A0 NPAMOM, NpoxoaAller Yepes TouKy B n cepeanHy pebpa CD.

3aaava 6.

B npaBuabHOM wecTtnyronbHon nupamuae SABCDEF, CTOpOHbl OCHOBaHMA
KOTOpon paBHa 1, a 6oKoBble pebpa paBHbI 2, HaNMAMTe paccToaHue oT Toukm C ao
npamown SF.

3apava 7.

Ha pebpax A;B;, AD n CC; npamoyronbHoro napannenenunega ABCDA;B.C.D; c
oTHoweHnem pebep AB:AD:AA;=1:2:1 B3ATbl COOTBETCTBEHHO TOYKM P, Q u R-
cepeanHbl 3TuUX pebep. Cumtaa AB=1, HanmauTe paccTtoAHMe Ao npamon PQ ot
TO4YKM R.
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3aaaya 8.

Pebpo Kyba ABCDA;B,C;D; paBHO V3. Hanaute pacctoaHune ot BepwmnHbl C Ao
nnockoctn BDC,.

3apava 9.

HaH npaBuabHbI TeTpasgp ABCD ¢ pebpom V6. Hanaute pacctoaHue oT
BepwwuHbl A go naockoctu BDC.

3apava 10.

B npaBunbHOM 4eTbipexyronbHon nupammge PABCD ¢ BepwuHoM P cTtopoHa
OCHOBaHMA paBHa 3, BbicoTa 2. HanauTe pacctoaHue OT BepLlmMHbl A 40 NNOCKOCTH
PCD.

3apava 11.

Ha pebpax AA; u C;D; kyba ABCDA;B,C;D; B3aTbl COOTBETCTBEHHO TOYKM P 1 Q-
cepeaunHbl 3Tux pebep. Cuntas pebpo Kyba paBHbIM 1, HalaUTe paccToAHUE OT
Touyku D go nnockoctm B1PQ.

3apava 12.

B ocHoBaHuMK npamon npuambl ABCA,B;C; nexXnt TpeyronbHUK ¢ npambim yraom C
n oTHoweHuem KatetoB BC:AC=1:2. bokoBoe pebpo NpM3Mbl PaBHO TMMNOTEHY3E
TpeyronbHuka ABC. Ha pebpe AA; npu3mbl B3ATa TOUKa P- cepegmHa aToro pebpa.
Cumntaa BC=1, HanguTe paccTtoaHue oT To4kM B, 4o nnockoctmn BC,P.

3apava 13.

CTopoHa OCHOBaHMA npaBuIbHOM TpeyroabHon npuambl ABCA;B,;C; paBHa 8.
BbicoTa aTOM NpM3mbl paBHa 6. HanguTte yron mexxay npambimn CA; u AB;.

3aaava 14.

B ocHoBaHun npamon npuambl  ABCAB,C; nexut paBHobeppeHHbIN

NPAMOYro/ibHbIN TpeyronbHUK ABC ¢ runoteHy3oun AB, paBHOM 81/2. BbicoTa 3ToM
nNpu3Mbl paBHa 6. Hangute yron mexay npambimn AC; n CB;.
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3apaya 15.

B npasunbHoM wectnyronbHo npmname ABCDEFA;B,C,D+E+F;, Bce pebpa KoTopoi
paBHbl 1, Touyka G-cepeanHa pebpa A;B,. HanauTe KocMHycC yrna mexay npambimm
AG n BC;.

3apava 16.

B npasunbHoM wectnyronbHoi npmname ABCDEFA;B,C,D+E F;, Bce pebpa KoTopoi
paBHbl 1, To4kM G n H- cepeantHbl pebep A;B; n B,C; cooTBetctBeHHO. Hanaute
KOCUHYC yrna mexay npamoimmn AG n BH.

3apava 17.

B ocHoBaHuM nupamuabl MABC nexuTt npsmoyronbHbin TpeyronbHuk ABC. Pebpo
MA nepneHAUKYNApPHO NA0OCKOCTU ocHoBaHMA, U MA=AC=BC. Ha pebpax MA n MB
B3ATbl COOTBETCTBEHHO TOYKM D 1 E —cepeamnHbl aTnx pebep. Hanaute yron mexay
npamou BD m CE.

3apava 18.

B ocHoBaHun nupammabl MABCD nexut KBagpat ABCD. Pebpo MB
nepneHAuKYASPHO NJAOCKOCTM ocHoBaHMA, 1 MB=AB. Ha pebpe MC B3sTa TO4Ka
P- cepeanHa 3Ttoro pebpa. Hangute yron, Kotopbin obpasyetr npamaa DP c
npamon MA.

3aaava 19.

Ha puaroHann B;D kyba ABCDA;:B;C;D; B3aTbl TOY4kM P u Q, Takue, 4Tto
DP=PQ=QB;. Hanaute yron, kotopsbiit obpasyeTt npaman C;P c npamon A;Q.

3aaava 20.

B ky6e ABCDA;B,C,D; HalaMTe KOCMHYC yrna mexay naockoctamum BA,C; n BA;D.
3apava 21.

B ky6e ABCDA;B,C,D; HalaMTe KOCMHYC yrna mexay naockoctamum BA;C; n BAD;.
3apava 22.

B Kkybe ABCDA;B;C;D; HanauTe TaHreHc yrna mexay nnockoctbto A;BD u

NMNOCKOCTbIO, NpOXoaALLen Yyepes cepeamHbl pebep AB, BB4, B;C,, C,D;.

54
3axapos B.C. C6opHUMK 3a4au no ctepeomeTpumn. Ekatepmnnbypr. Zaharov.urfu@mail.ru



3aaava 23.

B npaBunbHOM YeTbipexyronbHoi nupamuae SABCD, Bce pebpa KOTopoi paBHbI 1,
HaMAMTe TaHTeHC yrna mexay naockoctamm SAD m SBD.

3apava 24.

B npaBuabHOM YeTblipexyronbHon nupammae SABCD, Bce pebpa KoTopoi paBHbI 1,
HanauTe yron mexay naockoctbto SAD M NNOCKOCTbIO, NPOXOAALLEN Yepe3 TOUKY
B nepneHauKynsapHo npamon AS.

3aaaya 25.

B npaBuabHOM YeTblipexyronbHon nupammae SABCD, Bce pebpa KoTopow paBHbI 1,
HaMAMTe KOCMHYC yrna mexxay nnockoctamm SAD mn BCF, rae F- cepeanHa pebpa
AS.

3apava 26.

B Ky6e ABCDA;B;,C;D; Touku E, F- cepeanHbl pebep A;B; n A;D;. Hanante TaHreHc
yrna mexay nnockoctamu AEF n BDD;.

3aaava 27.

B npamoyronbHom napannenenuneae ABCDA;B,C;D; wn3BecTHbl pebpa AB=8,
AD=6, CC,=5. Hangute yron mexay nanockoctamm BDD; u AD,B;.

3apava 28.

B npasunbHoM npuame ABCDA;B;C;D; oTHoweHne pebep AB:AA;=3:4. Hanagute
yron, Kotopbin obpasyet naockocTtb AB;C ¢ nnockoctbio A;B;C.

3apava 29.

Touka K- cepeauHa pebpa AC npasunbHon npuambl ABCA.B,C,, 6okoBoe pebpo
KOTOPOM pPaBHO CTOPOHE ee OCHOBaHuA. HamauTte yron, KoTopbi 0b6pasytoT
nnockoctn BKC; u AB,C;.

3apayva 30.

B ocHoBaHuu npamon npmambl ABCA;B.C; nexmt npAMOYrosibHbl TPeyroibHUK
ABC, y Kotoporo AC=BC=AA;. Ha pebpe BB; B3ATa TouykKa M- cepeauHa 3Toro
pebpa. Hanaute yron Kotopbin obpasyeT nnockoctb AMC; n BCC;.
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3aaava 31.

B Kybe ABCDA;B;C;D; HaiianTe TaHreHc yrna mexay npsmoi AA; U NNOCKOCTbIO
BC,D.

3apava 32.

B kKybe ABCDA;B;C;D; TOu4Ka E- cepeauHa A;B,. Hanagute cuHyc yrna mexay
npamon AE n nnockoctbto BDD;.

3apava 33.

B npamoyronbHom napannenenunege ABCDA;B,C,D; Hangute yron mexay
nnockoctbio AA;C n npamon A;B, ecnn AA,=8, AB=4, BC=4.

3apava 34.

B npamoyronsHom napannenenunege ABCDA;B.C;D;, y Kotoporo AA;=4, A;D,=6,
C,D1=6 Hampgute TaHreHc yrna mexay nnockoctbto ADD; u npamon EF,
npoxoasAllen yepes cepegmHbl pebep AB n B,C;.

3apava 35.

B npasunbHoM wectnyronoHon npmnsame ABCDEFA,B,C,D+E+F;, BCe pebpa KoTopoM
paBHbl 1, HaMAUTe paccToaHne mexay npambimm AA; n BC;.

3apayva 36.

B ocHoBaHuM nupammapl  MABC  neXUT NPAMOYrONbHbIA TPEYroNbHUK, Y
KoToporo AC=BC=a. bokoBoe pebpo MB nepneHAUKYNAPHO NJAOCKOCTU
OoCHoBaHuA, U1 MB=a. Ha pebpax MB, AB, AC 1 BC B35Tbl COOTBETCTBEHHO TOUYKM K,
D, P u Q- cepeaunHbl 3tux pebep. Hanante paccroaHne mexagy npamon AK u
cneayowmmm npambimm @ a) PQ; b) CD; c) BC.
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