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OTBETHI A1 CaMOIIPOBEPKU
MaTteMaTH9IeCKIU AMKTAHT

u MATCMATHUYCCKOI'O IUKTAHTA

Hano : a (a,a,,a;), b(s,6,,6;)

3anmcaTtb B KOOpAMHATaXx

1. =—==—=1

1. YcnoBue KOJI/IMHEApPHOCTH
ABYX BEKTOPOB.

0. Ycnosue 2. a6, +a,6,+a;6,=0
nepneHamKynsapHoOCTH
OBYX BEKTOPOB. 3. cos (a.5)=—— ’a12b1+"22b2+§’3b3’ _
3 CDopMyny ans \/al +a, +a, -\/b1 +b,” +b,

HaX0XAeHNA KOCUHYCa
yrna mexay BeKTopaMMu.
dopmyny ans
HaXoXAeHUa ONTUHbI
BEKTOpa.

VYVharRHEeHUe NMNoOCKOCTU .

4. ’;’ = \/a12 +a22 +a32

5. Ax+By+Cz+D=0




AJITOPUTM PEIICHUS 3a0a4

BBecTr npsIMOYyroJIbHYHO CUCTEMY KOOPAUHAT - Ha
MJIOCKOCTH OCHOBAHMWSI MHOTOIPAHHHUKA; - B
MIPOCTPAHCTRE.

Hantu koopauHaThel TOUEK, O KOTOPBIX UAET PE€Yb B YCIOBUU
3aJ1a4u.

HawvTtu xoopanHarel -
HAIPABIIAIOLINX BEKTOPOB IIPSIMBIX; - BEKTOPOB,
MEPICHAUKYISAPHBIX IIIOCKOCTAM (HOpMAJIEN).

Bocnosb30BaThCsl COOTBETCTBYIOMIEH (POPMYIOHN JJIS
HaXOXKJICHHUS -
pPaCCTOSAHUM B MPOCTPAHCTBE; -
YIJIOB B MMPOCTPAHCTBRE.



BBeAnTe HpaMeEyreiBHYIO eHeTeMY 1

0eHBBaHUH MHBFerpBaHHUKA 67

Ut

Kakue erie BO3MOXKHbBI BAPUAHTHI ?

X

JOPAUHAT; E6E




BBeaure psAMOYTOJIbHYIO CUCTEMY KOOPAUHAT , €CIIU
B OCHOBAHHWM MHOTOT'PAHHUKA JICKHUT...
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BBeauTe npsIMOYTOJIbHYIO CUCTEMY KOOpAWHAT,
€CJIU B OCHOBAHUU MHOTOTPaHHUKA JICKUT...

B c_Y




BBeaure npsAMOyTrobHYI0 CUCTEMY KOOPAUHAT.
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BBeaurte npsaMOyTroJabHYK CUCTEMY
KOOPIHHAT.
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Ha3oBuTE HAKIIOHHYIO K IUIOCKOCTH  , €€ IIPOECKIIUIO
Ha IJIOCKOCTh, MPOEKIMU TOYeK B 1 M.

AB — HaknoHHasa K NnNocKoCcTn a

B
M
BC — nepneHgukynsp K
NSIOCKOCTM d
/ AC +~ npoekuyms
A o HaygnoHHon AB Ha
C NIIOCKOCTb o
M1

C — npoekuunsi Toukun B

M1 — npoekumna Touku M




Ha xakue oTpe3Kku B IJIOCKOCTH OCHOBAHMSI
nmonagaroT npoeknuu Touek P, M, S, K, N?




Ha kakue oTpe3ku B INIOCKOCTH OCHOBAHMS MOIAIAK0T
IIPOCKIUU ToUeK A1, S, P? Ilouemy?

ip\

HpOEKIII/IHMI/I KAKHUX TOYCK ABJJAIOTCH TOYKU

B, E, D B miockocTH 0CHOBaAHHUSI PU3MBI ?




CocTaBbTE€ YPaBHCHHUE INIOCKOCTH MO 3 TOUKAM:

1 ] J3

l. 40, —=,0), D(0,=,1), B(—.0,2).
0, =2, 0, DO, =, D), Bi(= )

Ax+By+Cz+ D=0 — obwuu 6uo ypasHeHus NJIOCKOCMIU.

A-O—B%+C-O+D=O, (B=2D,
C==-2D

(ADBI):<A-O+B-1+C-1+D=O, ’
2 | A=2+/3D.

N

A-7+B-O+C-2+D=O,

2+/3xD +2yD —2zD =0,
2\/3x+2y-2z+1=0.
Omeem. 23x+2y—2z+1=0.




COCTaBBTE CaMOCTOSITEIILHO YPABHECHHUSA
KOOPAUHATHBIX IIJIOCKOCTEN

2.  VYpasnenue nnocxkocmu yQOz: x=0.
Vpasnenue naockocmu xQ0Oz: y =0.
Vpasuenue nnockocmu xQOy: z=0.

3. Bexmop nopmanu Kk niockocmu Ax+ By +Cz+ D =0

umeem xoopounamut {A;B;C} u obosnauaemcs mi4;B;C}

Hatioume xoopounamul eexmopos Hopmaneu

K KOOpOUHAmHuviM naockocmam u naockocmu ADB,.

afl; 00} m{0: 104 m{0;0: 1) nP3; 2 -2




Pemute 3amauy. B xydoe ABCDA1B1C1D1, ctopoHa koTOoporo paBHa 3,
Ha quaroHasax rpaHer AD1 u Di1B1 B3sTbel Touku E u K tak, uto Di1E:
ADézl :3, Di1K:D1B1=2:3. Hanigure nnuny orpeska DK.

A K
K
/ °
1(1/1': C1 1. Beedem npamoyzonvuylo cucmemy KoOpOUHAM
¢ Hauanom 6 mouxe A, Kax NOKA3aHO HA PUCYHKe.

-B1 PeweHune.

A B y 2. Hauioem koopounamer mouex FE u K
C NOMOWDBIO UX NPOEeKYUull HaA NIOCKOCMb OCHOBAHUAL.
D
/ C A(0,0,0), E,(2,0,0), £(2,0,2), K,(1,2,0), K(1,2,3)
x A B . y
K1 3. EK=\/(x2—xl)2-|—(y2—y1)2—|—(22—zl)2,
EK =(1-2)* +(2-0)> + (3-2)* = /6.
E-
D I Omeem. EK = \/g
C




Pemure 3a1auy. B npaBujibHOM MIECTUYTOJIbLHOU MPU3ME
ABCDEFA1B1CiD1EiF1 Bce péopa paBHbI 1.
Haiiaure paccrossHue oT To4Kku B 10 Touek E1, D1.

7 A
. . 1. Bsedem cucmemy xoopounam ¢ nauaiom 6 mouke B,
A | KaK NOKA3aHO HA DPUCYHKe.
1
; E@ ' 2. Hauodem xoopounamvr mouex E, u D,
C NOMOWbIO UX NPOEKYull HA NI0CKOCMb OCHOBAHUA.
- HSZAABP:AP:9O°,AB:3O°,AB:l,BPzg,AP:%.
V4
D
/ F E B(0:0;0), E(V3;10), E,(V3;L), D(ﬁ;l,S;O), D, (£;1,5; D.
< 2 2
B C y 3. BE, =\/(x2—x1)2+(y2—y1)2+(22—zl)2,
YA : BE, =~J(3-0) +(1-0)* + (1-2)* = 5.
A/ [P D
\/§ 2 2 2
BDlz (7—0) +(1,5—O) +(1—0) = 2.

Omeem. «/g, 2.




500013. B npaBUJIbLHOU IIECTHYTOJbHOM
npusmMe ABCDEFA1B1CiD1E1F1 Bce péopa paBubI 1.

Haiizm;qg paccrosinue oT ToYKH B 10 minockoctu DEA1.
B o 1. Beedem cucmemy xoopounam ¢ HAuaiom 6 mouxke B
A KaK NOKA3aHO HA PUCYHKE.
1 D
E. ! NE) 1
N 2. Hs AMBP:ZP=90°, ZB=30°. AB=1.BP ==~ AP = .
B(0;0:0), 4, (ﬁ ;—l;l), D(ﬁ; 1.5:0), E(V3:1:0)
Ne . 272 2
A 3 D 3. Cocmasum ypaeHnenue naockocmu DEA, :
1
F —x+y+2z-2=0,
X,// V3 Y
0.1
B C y 7l {—3 ;1;2} —eexmop nopmanu k niaockocmu
1/
4. p(B.DEA) = Ax, + By, +Cz, +D,
A P D VA + B + 2
-2
o8, DEA) =2 3

/1 2
—+1+4
3

Omeem. —
2
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JemeHHe 1. BBegem CcMCTemMy KoopauHaTt C Ha4arioM B TOYKe
1 C1 0, kak nokasaHo Ha PUCYHKe.

2. U3 pasnocmopouneco mpeyeonvHuxa ABC umeem :

| 1 m.xk. BO—wmeouana u evicoma, mo

V3

BO =+ BC? —0OC?, BO =
J3

A(O,—%,O), B(-,00). C(O 0), C(O 1.

3. Cocmaeww ypaGHeHue MII0CKOCMU (BCC ):

—ix—2y+1=0.

NE]

4. p(4: BCC,) =
1 1 NA + B +C?
0+1+1 43

=
Ji+4+0
3

\/

‘Axo + By,+cZ, + D‘

p(4: BCC,) =

Omeem : —.
2




Pemure 3agauy. Hanaure paccTossHue MexXAy MIOCKOCTAMU
CCUCHUM Ky6a (PRS) (NKM) pe6po KOTOpOFO 12, te

BIR:RCI=DK:KA=1:8Bsenem npsaMoyrenbayo cucteMy KOOpAUHAT

C HA4aJIOM B TOUKE B, Kak MMOKa3aHO HAa PUCYHKE.

2. B(0; 0; 0); P(6; 0; 12); R(0; 3; 12);
S(0; 0; 8); N(6;12;0); K(12;9; 0); M(12; 12; 4)

3. YpaBHeHMe niockocTu (PRS) umeer
Br R C BUa 2x+4y-3z+24=0, a ypaBHEHUE

NA0CKOCTN (NKM) 2x+4y-32-60=0,
3HAYUT, IJIOCKOCTHU I1apaJIJICIbHEI.
D |Dz o Dl
VA + B +C?
y 24 + 60|

PRS; NKM) = - .
p( ) Ja+16+9 429

B
M V 84
/>' N Omeem E )
D
K

d 4. p(PRS; NKM) =

(@)




500387. Ha peope CC: xkyoa ABCDA:B:1CiD: ormeueHa

touka E Ttak, yro CE:ECi1=2:1 . Hangure yroma Mexmay
npsimbiMmu BE 1 AC: .

A B1
1 C

1. Bseoem npsamoyzonvuyio cucmemy KOOPOUHAM
C Hauaiom 6 mouke A, Kax noxazamo Ha pUucyHke.

E Ilycmv cmopona xybéa paema 3.
2. A(0,0,0), B(0,3,0), £(3,3,2),C, (3,3,3)
_ 3. Hanpasensiowue 6exkmopvl npsamblx
D AC:3,3,3}, BE{3,0,2}
C - ‘az]b1 +a,b, + a3b3]
4. cos (a,b) =
\/6112 +a,’ +a, -\/bl2 +b, +b,°

X
cos(AC, BE) = 3-3+3-0+3-2 _5
VO+9+9-4/9+0=4 /39
Hcexkombrii yeon paeen arccosi.
V39

5
Omeem. arccos —.

V39




500347. B npaBuabHoi TpeyrojabHoi npusme ABCA1B1C1 cTopoHbI
OCHOBaHUA paBHbI 1, 00K0OBbIE pedpa paBHbI 2, TOUuka D — cepenuna
pedopa CCi1 Haiigure yroa mexxay miaockoctsimu ABC n ADB1.

AZ

A C 1. Beeoem npsimoyzonbHyo cucmemy Koopounam,

KAdK noKa3aHO HA pPUCYHKeE.

2. M3 pasnocmopoununezo mpeyzoirvnuka ABC umeem :

D m.xk. BO— meouana u evicoma, mo
2
BO =+BC? -0C?, BO :§°

/
A 0] C {A(O,—%,O), B(\/— 0,0), C(O ,0), D(O 1), B, \/25 0,2
1 5 3. Hopmanu x naockocmam (ABC) z=0 {0,0,l}
x (ADB,) 23x+2y—-2z+1=0: nz{zfz 2
O y

|4,4, + B,B, + C,C,|

4. cos(r;!,rlf;lz):
JA2 + B} +C} |42+ B2 +C?

1 . Jo2v3+02-12 NG
cos(n,,n,) = = =

By +22 w22 F20 5

. 5
UCKOMBILL Y20Jl pageH arccos —.

5
Omeem : arccos —.




484568. [lnuHbI peOep NpaBUILHON YETHIPEXYTOIbHOM
nupamusl PABCD ¢ BepmmHoi P paBHBI Mex1y cooon. Haiaure
yroy Mexay npssmor BM u nnockoctero BDP, eciiu Touka M —

C JOKOROIQ peOpa nupamuaet AP
Z 1. Bseoem nmpamoyeonvHyio cucmemy KOOPOUHAM
¢ Hauanom e mouxke O —mouke nepeceyerusi OUA2OHAel

Keaopama,kax noxazano Ha pucyuxe. Ilycmo AB =1.

2. U3 AMBC umeen : 2B =90 AC =JAB*+BC*, AC =2, 40 = g
2
U3 APO umeen : 20 =908, PO =~y AP* — AO*, PO = 1—[%] =g.
V2
H3 noooous mpeyeononuxos AMM | u APO umeem . PO =2MM |, MM =1
2
BO—£O £0£ 0£0 po;();i.
2 4 4 2 2
3. BM {% g %} — Hanpasaawuil eexkmop npamoit BM.
O Cocmasum ypasnenue nnockocmu (BDP): x =0, n {1:0;0}
n sin(m ;): aA+a,B+a,C
J@ +a+a NA+ B+
A b
D sin(BM n) 4 = ?6
T 1.1 5
8§ 2 8

y Omeem : arcsin?



500001. OcHoBaHmeM NMPAAMOro NapaJjuiesienuiena s
ABCDA1B1CiD1 saBasiercss pom0 ABCD co ctoponou , a
yroj BAD pasen 60°. HaiiTu paccTrosinve oT TOUKH A 10

T.K. AnaroHanu pomba nepneHauKynapHbl,

TO Ha4vano KoopamMHaT MOXXHO B3SITb B TOYKE

NX rnepeceveHus.
2. KoopgunHaTtbl Kaknux To4eK Hado HanuTu?
A, C1, D1 n ocHoBaHua nepneHaukynsapa, onyueHHoro
3(/K D n3 Todkn A Ha npamyto C1D1 — Toukn K1,

tZ [ne nexut npoekumsa Todkm Ki7? Ha npamon CD.

[MycTb K1(Xo,Y0,20), €e npoekuma K(xo,yo,0)
Us AABD: AB = AD = BD = 4+/3, DO =24/3.
3z ANAOD: AO =6

/ 4(6,0,0), C,(-6,0.8). D,(0,243.8)
C




500001. OcHoBaHHEM HPSMOro NapaielICIuIcaa 43
ABCDAI1B1Ci1D1 asnsiercs pom6 ABCD, co ctopoHoi ¥
yroi BAD pasen 60°. Halitu pacctosiHue OT TOUKU A J10 IPAMOU

Haingem octanbHble KoopanHaTtbl ToYkM Ki1.
a) T.x. K, € C,\D,, mo C\D, |D/K,.

B Ho roopounamwvl KoanuHeapHvlXx 6eKmMopos
1
/ nponopyuoraivrel C,D {6, 2«/5, O}, DK, {xo,yo — 2\/5,0}
As %, 2=243 -243 _,
K 6 237
B Ic X, =61, y, =231 +243.
7 AK, |64 —6, 2431+ 243, 8 |
D 0) Txk.C.D, L AK,, mo C,D,-AK, =0

6-(62.—6)+243(24/34 +24/3)+ 8.0 =0, x:%.

=\/(6%—6T+(2\/§%+2\f3]2+82 =10

Omeem : 10




JloMalliHee 3ajaHue: PEIIMTE 3a1a4i IO BEIOOPY

1. Pebpa npaBuUnbLHOW YETbIPEXYTONbHOM NMPU3Mbl paBHbl 1, 4, 4.
Haintu pacctosiHue oT BepLUnHbI 40 LEeHTPa OCHOBaHUSA NPU3Mbl, HE
cofepKallero aTy BepLUnHY.

2. B mpasuavsOI mectuyroapHon npusme ABCDEFA1B1C1D1E1F1 Bce péopa
pasubl 1. Haiaure paccrosame ot Touku B oo Touek E1, D1.

3. B eanHnyHom kybe ABCDA1B1C1D1 Touku E n K — cepeaunHebl
pebep AA1 1 CD cooTBeTCTBEHHO, a Touka M pacnonoxeHa Ha
avaroHanun B1D1 tak, yto B1M=2MD1. Hantu pacctosaHne mexay
Toukamn Q u L, roe Q — cepeanHa otpeska EM, a L — Touka otpeska MK

Takasd, 4yto ML=2LK.
Ne 484559, 484569, 485992, 485997, 500007, 500193, 500367

Ha caiire http://reshuege.ru




HPI/I paspa60TKe HpGSCHTaHI/II/I OBIAU YICIIOAB30BAHBI TEKCTHI
3aAaY1

1. http://reshuege.ru — 00pa3oBaTeJIbHBINA NOPTAJI AJIA MOATOTOBKHU K
IK3aMEeHaM.

2. www.alexlarin.narod.ru — caiT 1o okazaHu0 HHGOPMAUMOHHOU MOAACPKKH
CTYAEHTAM U a0uTypueHTaM npu noaroroske Kk EI'J, mocrymiienur B BY3b1 1
U3YYCHUHU PA3JINYHBIX Pa3esioB BbICIIEH MATEMATUKMU.

JinTtepaTtypa

NMoTtockyes E.B. l’eometpusa 10 kn.: yueb. aons obweobpasoBar.
yupexxaeHuun ¢ yrnyb6seHHbIM n npodu/ibHbIM U3y4YEHUEM
maTtematnkun/ E.B. Notockyes, J1.A. 3BaBu4. — 5-e usa.,
ctepeotun. — M.: ipoda. 2007. - 223, [1]c.: mn.




