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@ Hano: napanenenines ABCDA,B,C\D,.
Bxaxcimo: BeKTOp, 110 AOPIBHIOE CyMi

BA+AC+A D +CB+DA+DC.
Poss’asanna

1)BA+AC=BC=-CB; | 3)BA+AC+A,D,+CB+DA+DC=DC.
2)4,D, =AD=-DA4;

Qionoaiﬂb: oc.

( Hano: rpaneniio ABCD (CD || AB), AM = MB, EI! =IE), 0 ¢ (ABC). \
Bupasimv: Bektop OM -ON qepes sextopn AD i BC . 0
Poss’asanna N B
1)OM -ON =NM; “
) NM = NC+0A+ AM =2C 1 i+ AB_DCtCA CA+AB DA, CB X
2 2 2 2 2 2 o D
o1 —
eﬂnoewb. —E(AD+BC)v j

@ Jano: AD =3 AC =&, AB=b, K €[CB),CK = KB.
3uadmu: DK.

Posp’asanns

= b+e 1.

AK -G="—~-a==(b+&-24).
) 3¢ )

1)DK=AK-a;

2)CK:KB:1:1—>E=%

Bidnosidv: %(E +&-2a).

.

/@ Hano: 5(3;1:0);\ @ Hano: 1‘1,5,5.. \
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3natimu: (@+2b)-(-a). Bnaimu: |26+85). (b-€)a-(a-cw mep-
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—2c0s60° =§—1 =-0,5.
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@ Hano: @, B, ¢ ~ ofMENYH] B3AEMHONEPIEHAMKYIADH] BEKTO- Buaiixite sexrop
pu; p=12a + 45 - 3¢. &, xonmiHeapHu
Bnaitmu: ¢ p. BeXTOpy b=(2-1%0),
Poss’sasanusa armo 4-b=10.
Poss’daauHa
1ya|| &, ront
b =(20;-2;0)

2 2 2p2 2.2 2 2 2
3)|pl=yp p=v12%a* + 4707 +3c* =V12° +4°+3° =169 =13; ~M2’+( 1)z+0)-

4)cos(é " p)= —-%, e p= arccos[—-%): n—arccos%. =50i10,A=2.
Bidnosidv: m-arc: cosf3 . Bidnosids: d=(4;-2;0).

N N
@ Hano: a(-1; 1; 1)1 52; 0; 1). \

Bratidime: £ axuit KOMIIARADHUI ITomuH BexTopis 21 & i yreopioe kyT E 3 BEKTOPOM
brada-x="1.

Poss'AzaHRA
1) ¥ KOMIIAKADHRI IO BeKTOpiB & i B, Toi £ = Aa + b =(~A+25 5 A+ );
2) % L6, Tomi -5 =0, (A2 A A+ )-(Z 0 1) =-2h +4p+0+A+u=0,i5p=3;
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@ Jlano Tpu HeHybOBI BeKTOPH &, b 1 ¢, KoxR} ABa 8 AKYK HekoyiBeaphi. SHaitnite & +B+e,
AKIIO @ + b wonimeapuwii 3 €, a b + € koniveapuuii 3 d.
Poss’asanua

1)a+6)|¢, ronid+5=Az;

26+l a, ronth +& =pa;

3 +b+&=(@+b)+E=(A+1)E 1 8+b+E=a+(B +8) =(n+1)d 106T0 (A+1)¢ =(M+1)&
BeKTOpN ¢ i d - KonineapHi;

4) (A + 1)@ =(u+1)d, Tomi AKMO @+ b + & = 0, o TpoTepitnTL YMOBI .

Brcropok:d + 5+ ¢ =0.
Bidnosidv: 0.





[image: image5.png]PisHAHHA NIOMHAN i HopMaJi K0 el

A casb:
a;b;0) )i la= 7l AyA,ne A(x, y, z) BOBiABHA TOUKA
IUIOMIMHHE 0.1 Ay (X5 Yo3 20) €0, 7 L.
Ay A=(x—203Y— Yo 2-2)

2) /i A,A =0 rogi-ax, - by, —cz, £d, Tob10

a{x-2,)+ by -y )+elz-2,)=0
PDIBHARKR NAOUUNY, 40
npoxodumu wepes(X,; ¥y 2,)
nepnenduryaspno sexmopy (@;b;¢) .

b er g
Al Y3 Bg) - i AlX; Y3 2)

Z Y

-

T
1
Pisnanun naowunuy: : Bexmop nepnenduxyaspruil
ax+by +ecz+d=0 1 Po nnowuny ax + by +cz2=0:
H H g k
o H A=(@¥c)
¥ b

\. ! .
d=0 . 0(0; 0; 0) € o a=0 7= (0; b; c) = A L OX, o] (OX);
b=0 o (0Y); c=0 ] (0Z)
a=d=0 a>(0X) a=b=0 o> (X0Y)
5=d=0 o5 (OY) a=c=0 o> (X0Z)
c=d=0 a>(02) b=c=0 > (Y0Z) Py

Axkmoaz0;b=0;¢%0,
piBHAEEA IOmMuEN ax + by +cz+d=0
MOMHA OPEACTARBHTH ¥ BUTIAAIL

x y z

+——+ -1=0
-d/a -d/b -dfe





[image: image6.png]E@ Heo Hpo NIOMMHER

BHBHAYEHH{ KVTA MK IJIOIMUHAMY METOIOM KOOPAUHAT

(o, " ey =0, ") a60 (o, "o, )=180° (7, “ #1,)

: axmo (7, " i,) < 90° axmo (7, " #,)>90°

costen ") =5 T,
A

R {aa, + b5, +ec, |
cos(a, " a,)= 3, 32, 2 2 g2 2
@y +by +e; - Ja; +b; +¢;

VYMOBH ITAPAJIENTBHOCT! I NEPIIEHTUKYJISTPHOCTI ABOX IIJIOIIWH
1

]
1
Vuona = i A =\A 1 Vuona i L7 i, -fi, =
AT & A, o =), : P & MAn, o, 0
1
ToBTO : TO6TO
1
. ] : .
s b _a Yy H .
=oSmemZA [ + + =
% b G ! aya;+ byl +eic, =0
1]
1
]
L

BIACTAHB BIJ TOYKH OO ILUTONTAHHA

i=(a;bc)Llo;

CA =[x0;%+yo;z°];

p(A/0)=|AB|=|CA[cosg;
|7-CA| _|a-CA|
{allcAl  lal ~

b
p((x53 503 7) (ax +by+cz+d =0))=
- 3 a"+h* + 0

p(A/w)=|CA|





[image: image7.png]Merton KOOpAHHAT | BEKTOpU MPHXOAATH HA XOTOMOTY

( ¥ xy6i ABCDAB,C,D, mourxa H —cepeduna pebpa AD.
Bnaidimoe xym min npamumu MA,i BD,. B | 22 ¢
PosB’asanug

1) YeezeMo NpAMOKYTHY CHCTeMY KOODAMHAT i3 IOYATKOM ¥
rouni B i enpamyemo Bick Ox B3foBxk peGpa BA, Oy — A,
B310BK BC, Oz — B3goBx BB,. losxunay peGpa kyba
nossauuMo sk 2a. Toai B(0; 0; 0), D\(2a; 2a; 2a),
Ay(2a; 0; 2a), M(2a; a; 0). y

2) BD, =(2a; 2a; 2a), MA =(0; ~ a; 2a); 4 M D
BD, MA, *

IBD, [ 1714,

gy —2at+4e® 1
BD, |=4a? + 4a® + 4a* = 2a/3; | MA, |=Va® + 4a® =av5, cos(BD, MA,)="—2 28 - —_,
18D, | [M4,] (BD, MA,) YO TR T

3) cos(B_DIMI\l_A‘) = cos(B_D; M_A,) =

V15

Bidnosids: arccos—-.
15

o

/@ ¥ xy6i ABCDAB,C,D, moxxu E, F, M —cepedunu pebep AA,, AB, CC,. 3naidimo nym\
min nnowunanu EFDi A,\D\M.
Poss’asauna

1) YBexeMo NPAMOKYTHY CHICTEMY KOOPARHAT (ZUB. Max.).

JHorskuny pebpa ky6a nosuaunmo ak . Toai: D(0Q; 0; 0),
E(a;O;g) , F[a;g;o) , 4y(a; 0; a), Dy(0; 0 @), M[O; a;ﬁj; A

2

2) 3a pizoMumn koopAuHaTaMu TodokK E, F, D snalizemo

piBustans wiomuuu (EFD): x - 2y — 22 =0 (aus. OK~57); £ \ﬁ

3) 3a BifoMMMH KOODAMHATAME TOYOK A,, Dy i M snafinemo
pinuanns wromunu (A,D,M): y + 2z - 2a = 0 (aus. OK-57); 4

4) Bexrop #(1; —2; -2) — nepnenguKyAapHuii ao (EFD); Bex- x
TOp Ay(0; 1; 2) — mepenenaurynsapERE K0 (4,D,M);

5) KyT Misx naomubsaMu EFD i A;D;M (n03HaYHMO AK ¢) AOPIBHEIOE KYTY ML IPAMHMH 1, i 71y,
¢e[0;901):

2| _[10-21-22] 2 p=arccos—=
il Ti4+4-Jied 5 N

Bidnosids: arc cosi.

5

\_ Y,
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¥ npasunsnist mpuxymuiii npusmi ABCA,B,C, |AB|=4cm,
|AA )} =3em. 3naidims eidcmans 6id epuwuny C, do naowuwu
ADB, de D —cepeduna pebpa A,C,.
Posn’Asanns
1) ¥BexeMO NpAMOKYTHY CHCTEMY KOODAMEAT, Ipu Tomy [0z) = [A4,),
[Oy) =[AC). Tozi BM || Ox, axmo M ~ cepennnra pe6pa AC;
2) sanMIueMo KOOPAMHAATH TOYOK A, B, DiCp:
A(0; 0; 0), 3(2*/5; 2 0), D(0; 2; 3), Ci(0; 4; 3);
3) 3a pigoMumu KoopAUEATAMH TOUOK A, B i D sHalizieMo piBHAHHS 110~

muEn (ADB): 3x ~8y+22=0;

4) Bizgcrans p Big Touxn C1(0; 4; 3) a0 (ADB) ropisHioe
_|¥3-0-3-4423} 6_3

JV3+9+4 12

Bidnosids: 3 cM.

-

Yepes kinyi mpvox pebep napanenenineda, wo suxo-
dnme i3 0dnici sepwuny, nposenu naowury. B axomy
eidnowenni éona nodinse diazonans napanenenineda,
wo suxodums 3 miei camoi sepwunu?
Posps’asamua
Hexait (DA, B) 11 (AC,) = M. Tpe6a suaitrn |AM| : [MC,)|.

1) 4,B, A.D i A, M - xomunasapsi, oAl AM:aATB-!»BE;

2) AB2g, AD25, AA 28 Maemo: A B=d~3, A D=56-5
) AM=-4A+AM

AM =xAC,=x(G+5+8)

AA=-C ->___ =
mllA—C, A M =xd+xb+(x-1)¢;
4) ¢4, B+BA,D =AM =xa +xb +(x 1), spincn
1
r==
*ro : 1 AM 1
x= e la=t; anf=1ac i AM L
3 MC, 2
x-l=-a-p
p=l
3

Bidnogids: 1: 2,

o
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Touxu chepn (X; Y; Z) pisHoBigaaneri Bix nentpa chepu O(a; b; ¢) Ha R.

Togi 3a OK-538 R=y/(x—a)* +(y-b)’ +(z—c)* ipisnanns cpepu

(x-aP+{y-by¥+(@~cf=Rt

Jdinin nepemuny deox cdep ~xono. Hepes womupu movxu, wo xe
Harexcams 00Kl NAOWURL, MONCHA
nposecmu cipepy, npu momy cduny.

Hexaii (0,05) = (0x), Toai 0,(a; 0; 0); Oy(b; 0; 0);
(x; ¥; 2) TOYKA MEPeTHHY ABOX cep:

(x-a)+y*+2*=R?
{(x—b)’+y’+zz =R}
U
2(b-a)x=R} -R] -a* +b*.

Maemo x = const — pisaanea mromunu | (YOZ)
(auB. OK-57)

BucHosok:
A(x; 5 2) nepeTH chepu

ILIOUIHEOR —
x KOTO, 5.2 1) O, — nenTp omucanoro koia AABC. TMT
Yaosa nepemuny pieHoBimAaneHux Big Touok A4, B, C €
deox cohep: opama d L (ABC) y Touni Oy;
MOMIUBITH CRAACTH 2) TMT pisHoBignanenux Bif Touoxk DiCe
. TPEKYTHUK 3 naomunayl DC,yN DCEK, KD=KC;
|AH|= r - paniye BigpiaKiB ZoRmuHE 3) 02d Ny~ piBuoBiaKaneua pin 4, B, C, D
KOJIa IePETHHY . "Ry, R;, 10,0, i enma.

Hoalxvra diamemparvra naowuna
Kyai ¢ ¥ naousunowo cumempiy

ITobynosa:
1) B - foBinbHa Touxa chepu, (BA) L o, A 2 a N (BA);
a 2) B’ 2 (AB) N (Y- cepa);
8) AOAB = 1 OAB’ (3a karetom OA i rinoTenyaoio OB =
=OB =R).
Toai |AB| = |AB’| i B’ - Touka cuMerpuusa B Bignocko
o, O.B.A.
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Siccexmop

BiccexTop neperunae
aigikEMi KyT ABOI-
PaHHOrO KyTa 3a fioro
GicexTpHcoro.

2panuys biccexmopa

BiccexTop ABOrpanHO-
ro xyra € TMT nsoro
Kyra, piPHOBigzaxe-
HHEX Bif ruomus foro

BicexTpuca KoicHOTO
JinifHOTO KyTa ABOr-
PAEHOrO KyTa Haje-

T —

xATE GicceKTOPY Kamo- rpaneit.
TO ABOTDAHHOrO KYTa.
o]
Hobynosa:
1) Hosinera Ae /i
Biccexropmi mito- AA, L (NSM);
MNH TROrPANEEX AA, L (NSP);
[xyrie TpErpammo. A4y L (PSM);
rO ityra peperyma-| 2 A€ B = AAl;=|AA2‘:
womhea no omEomy| 3) A€ o= A4,|=|A4,);
npomino. s 4) Toi |Ads| =| A4y, i
: = A € f3;, 60 piBHOBLAARTEHA
sig (PSN) i (PSM).
Il.s.a4.
Hacaizox:
Posraauenmo Giccexropn §; i Byt Y 6ydv-aruil mpuzpannui
TOYKH IUIOUIMEH P, piBHOBiAAANeH] Bif (NSP) 1 (NSM); KYm MONCAUBO ENUCAIMU

TOYKH NIOMHHA 3, pinﬂoai}uxz}ueﬂi Big (PSM)i(NSM); coepy.
R N

4 ¥




