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Kagheopa BMII Topwynosa T.A.

Jlekusa Ne 6

TI'EOMETPUHYECKHE BEKTOPbBI

BekTop Kak HanmpaBJI€HHBIN OTPE30K. JIMHEWHBIE OTIEpalii HaJl BEKTOPAMU U UX
CBOMCTBA.

[Ipoekuust BeKTOpa HAa 0Chb. CBOMCTBA MPOECKIIUH.

JInHeiHast 3aBUCUMOCTDh BEKTOpOB. KaHOHMYECKUI 0a3UC HA TNTIOCKOCTH U B
MPOCTPAHCTBE. J[eKapTOBBI KOOPJMHATHI BEKTOPA.

Jlenenre BEKTOpa B 3aJITaHHOM OTHOIIICHUM.
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6.1. BekTOp KaKk HaNpaBJIECHHBIA 0TPE30K.

Onpeoenenue 6.1. I'eomempuueckum 6exmopom HA3BIBACTCS HaNPaBICHHbBIN
OTPE30K, KOTOPBII MOKHO IIEpeMENIaTh MapajlieIbHO caMOMYy ceoe.
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—
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Ecnn Hayano BeKTOpa — Touka A, a €ro KOHeI[ — TOYKa B, To BEKTOp 0003HAYAECTCS
AB wm d.

Onpeoenenue 6.2. /Inunoii (uiu mooynem) BeKTOpa AB Ha3bIBaeTCA YMCIIO |ﬁ|
paBHOE JUIMHE OTpe3Ka AB, n300pakaroliero BEKTop.

Onpeoenenue 6.3. Hynb-eekmopom Ha3bIBA€TCA BEKTOP, Y KOTOPOrO0 KOHEIL
COBIIAJAET C HAYAJIOM, OH 0003HAYAETCH: 0, |6| = 0.

HarmnpaBneHue HyJib-BEKTOpa HE ompencieHo. MOXKHO CUHTATh, YTO HYJIb-BEKTOP
UMEET J1000€ JKeJTaeMOE B JaHHBIM MOMEHT HallpaBJICHUE.

Onpeoenenue 6.4. Bextopsl d u b Ha3BIBAKOTCS KOJUIUHEAPHbIMU &”E, €CJIM OHU
PACIIOJIOKEHBI HA NApaJUJICIbHBIX MPSAMBIX WA HA OJHOW HPAMOM.

JIMHEeHHBbIE ONepaAlMU HA/I BEKTOPAMM.
JINHENHBIMU HA3BIBAKOTCS ONEPALUU CIO0XKEHUSA U YMHOXKEHHUE BEKTOPA HA YUCIIO.
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Onpeoenenue 6.5. Bektopsl d W b HaspBalOTCA paeusimu. d = b, ecnu OHU
KOJJIMHEAPHBI, UMEIOT paBHbIC MOJIYJIM U HAIIPaBJICHBI B OJHY CTOPOHY.

Onpeoenenue 6.6. CyMMOI IBYX BEKTOPOB d + b HasbiBaeTCs BEKTOP, ITIOJYYECHHbBIN
10 MIPABUITY «TPEYTOJIbHUKA):
8MOPOU GEKMOP b omkiadvieaemcs max, 4mobvl €20 HAAIO COBNAT0 C KOHYOM Nepeozo
gexmopa d, mo20a cymmou 6yoem A6IAmbCs «3aMbIKarowuily éekmop d + b, nauano KOmopoz2o
cosnadaem ¢ Ha4aiIoM nepeo2o 6eKmopa A, a KOHey — ¢ KOHYOM 6Mopo20 6eKmopa b.

N

CyMMy d + b MOXHO IOJIYYHTE I10 NIPABUITY «IIapaJIJIeIorpaMMam:

a+b

—_
8mopou 6ekmop b omxaiaovieaemcs

U3 Hauaia nepeozo éexmopa d, Ha b

SMuUx 8EeKMopax CMpoumcsi a
q

napanenozpamm u cymmot d + b 6 O

IMom ciydae A6JIAEemcCi OUACOHATb
amoco napaiieiocpammd.
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Ceoiicmea cymmbl 6eKnMoOpoe:
1.a+ b =b+ a— KOMMyTaTUBHOCTE,
- g - - g
2.(d+b)+Cc=a+ (b + C)—accounaruBHOCTS,
3.a+0=a.
Onpeoenenue 6.7. Ilpomueononoicnvim K BEKTOPY d Ha3bIBAcTCSI BEKTOP —d,
- - =
Takoil yto a + (—a) = 0.
Onpeoenenue 6.8. Pazrnocmuro nByX BEKTOPOB d — b Ha3BIBAETCS TAKOU BEKTOP X,

9

¢ -
410 b + X = d.
Onpeoenenue 6.9. Ilpouszeéedenuem BeKTOpa d Ha JEHCTBUTENLHOE 4MCIO A
Ha3bIBAETCH BEKTOP Ad, TAKOM UTO:

1) Aal|a, npuuem Hanpasnenue Ad COBIAAAET C HANPABIEHUEM BEKTOPA (, €CIIH
A > 0, 1 IpOTUBOMNOIOXHO eMy, eciu A < 0;

2) |Aal =12] - |al.

—
Ilpumep 6.1. Bextop (—3a) 3T0 BEKTOP, HAIIpaBJICHHUE KOTOPOI'O MPOTHUBOIIOI0KHO
HAINPaBJIEHUIO d, UMEIOIININ JJIUHY B TPU pa3a 0oJbllIe, YeM d.
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Teopema 6.1. /IBa BekTOpa d ¥ b KOJUIMHEAPHBI, TOIA ¥ TOJLKO TOIIa, KOI/Ia

b = Ad (@ = Ab) (Qoxazamv camocmonmenvio).
Ceoiicmea yMHOICCHUA 6EKMOPA HA YUCTO:

1. Ad = al, 1 € R — KOMMYTaTUBHOCTE

2. 11 (A,a) = (A41,)a, A4, A, € R — accouuaTUBHOCTE

3. A(d@ +b) = Ad + b, 1 € R — qucTpubYTHBHOCTE

4, (A{ + 1)a = A,a+ A,d, A, A, € R — nuctpuOyTUBHOCTH OTHOCUTEIBHO
CYMMBI CKaIsIpoB

JloKa3aTenbCTBa JTUX CBOMCTB BBITEKAIOT HEMOCPEACTBEHHO M3 OIpPEIEIICHUS
OIEpaIlH.

Onpeoenenue 6.10. EOounuunpim Ha3bIBaeTCs BEKTOP, IJIMHA KOTOPOTO DPaBHA
e IUHHUIIE.

[Iycte gan Bektop d. O0o3HauuMm uepe3 €, EAVHUYHEBIA BEKTOp, OJMHAKOBO
HAIPaBJIEHHLIN ¢ BEKTOPOM d.

BekTop €, Ha3hIBaeTCs opniom BEKTOpa d.

N3 OIIPCACIICHUS YMHOKCHHWS BCKTOPA HAa YHUCJIO CIICAYCT, UYTO:
a

al

- -

a=|al-e, WIIU e, =
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6.2.IIpoexknusi BeKTOpPa Ha OCh U €e CBOMCTBA.

%

Onpeodenenue 6.11. Yenom mexny nByMs BEKTOpaMu d U b
Ha3pIBaeTCs HaumeHvuwiuil yron @ (0 < @ < m), Ha KOTOPHIi
HYKHO TOBEPHYThH OJIMH U3 HUX JO COBMAJICHUS C IPYTUM, €CJIU 3TH ®

&

=

BCKTOPbI OTJIO?KCHBI N3 OHHOﬁ TOYKH.

PaccMoTprM HEKOTOPYIO OCh L.

Onpeoenenue 6.12. Yznom Mexmy BEKTOpPOM d U
oCbl0 | HasLIBaeTCs yroa MeXkIy BEKTOpOM d /
e IMHUYHBEIM BEKTOPOM OCH €. ?

) 780
Onpeoenenue 6.13. Ilpoexuueii gexkmopa ‘

u
—_—
AB Ha ocb | HaspIBaeTcsi 4YHUCIO, PaBHOE /
Pa3HOCTH KOOPAMHAT NPOEKIUH KOHIA U
A

-

!

!

[

B
HaJaja BEKTopa. """'il
!
I
]

ﬁ
le AB = Xy — Xq.

‘T_——__ﬂ.fﬂ -_-.f'
e | — 7

=

-1
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3ameuanue 6.1. Ecav yroa ¢ Mexay BEKTOPOM AB w ocbio [ OCTpPBIN, TO X, > X1 U
—> —> —>
IIp, AB monoxwurensua. Eciu yron ¢ tynoi, To /lp, AB otpunarensha. Eciu AB L |

(¢ = 90°), 10 ITp, AB = 0.

B
B
| I
A | : i'i
a Iy %z g Iz %
Ceoiicmea npoexuuu.
1. TIpoekius BeKTOpa d Ha OCh | paBHA MOJIYIIIO
BEKTOpA d, YMHOXXEHHOMY Ha KOCHHYC YIJIa /
MEXKTY BEKTOPOM U OCBIO: B
- - fﬂ
Ilp, a = |a| cos ¢. - |
a
» [Ipoekuys BeKTOpa d Ha OCh | HE U3MEHUTCS IIPH }
A
T000M  €ro TmapajuieIbHOM IEPEHOCE, IOATOMY s T =
o r e 1
PACCMOTPHUM CiIy4aii, KOT[Aa BEKTOP d OTIOXKEH OT x
TOYKH O.
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lip, d=x—0=x.
N3 npaMOyTOabHOTO Tpeyrojibuuka OB By :
X - - -
CosQ == =x= la| cos ¢ = Ilp, d = |a|cos ¢. <
2. lIpoekuus cyMMBbI paBHA CyMMe€ MPOEKITUNA:
Ilp,(a + b) = Ilp,d + Iip,b.
— > >
» Ilycts AC = AB + BC =
H
le AB = Xy — Xq,
ﬁ
le BC = X3 — X9,

—>

le AC — X3 - xl.

—> —> —>
Ilp, AC = x3 —x1 = (X, —x1) + (x3 —x3) = IIp, AB + 1ip, BC. <
JTO CBOMCTBO BEPHO JIJIs JIFOOOTO YKCIIa ClIaracMbIX.

3. Ecmu BCKTOP YMHOXHUTH HA YHUCJIO, TO IIPOCKOUA YMHOXKHUTCA HAa TO KE HUCIIO,
T.€. IOCTOSSHHBIM MHOKHUTECIb MOKHO BBIHOCHUTH 3a 3HAK IIPOCKIINH

Iip,A d = Allp,a.
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» Eciiu A > 0 1 BEKTOP d COCTABIISET C OCHIO [ yroJI ¢, TO BEKTOP Ad TaK)Ke COCTABIISAET
¢ oceio [ yroi ¢. Ecin ke A < 0, To BekTOp Ad cocTaBuUT ¢ 0ChIO [ yron m — ¢.

1) Ecam A > 0, 10 le/la) = |Ad| cos ¢ = |A||d| cos ¢ = Allp, q.
2) Ecmu A <0, o le)l?f = |Ad| cos(m — @) = |A||ld| cos(m — @) =
= —Ald|(—cos ) = Ald| cos ¢ = Allp, a.4

3ameuanue 6.2. IIpoexius pa3HOCTH paBHA Pa3HOCTH IIPOCKIIUH.

6.3./IuHeliHAsl 3aBUCHMOCTh BEKTOPOB.
-
Onpeoenenue 6.14. Bextop b Ha3bIBACTCS JIUHECHUHOU KOMOUHAYUEI BEKTOPOB

Gy, Ay, G, ect b = A,d1 + Aydy+... ¥4 dm, TaE L ER (i = 1,...,m).
Onpeoenenue 6.15. Bextopsl dq, d,,..., Ay, Ha3BIBAIOTCS JAUHECHHO 3A6UCUMBIMU,
€CJIM CYILIECTBYIOT Takue uuciaa A4, 4,,..., 4, € R, He paBHbIC HYIIO OJHOBPEMEHHO,
uro A, d; + Aydy+... + A d, = 0.
Eciu ske 5Ta HyJieBas JUHENHas KOMOUHAIMS KMEET MECTO TOJIBKO TOI'/1a, KOTAa BCE
Ai=0 (i=1,...,m), 10O BeKTOpHl dy, dp,..., @,; HA3BIBAOTCA JUHEIIHO
HEe3A6UCUMBIMIL.
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Teopema 6.2. Eciin HECKOJIBKO BEKTOPOB JIMHEHHO 3aBUCHUMBI, TO XOTSI Obl OJIUH U3
HUX BCETJa MOXKHO MPEJACTaBUTh B BU/JIC JIMHEHHON KOMOUHAIIMN OCTaJIbHBIX.

CrpaBeisIuBO U 0OpAaTHOE: €CIU OJIMH U3 BEKTOPOB MPEACTABUM B BUJIC JTUHECHHOMN
KOMOMWHAIIUK APYTUX BEKTOPOB, TO BCE 3TU BEKTOPHI JIMHEWUHO 3aBUCHUMBI.

Teopema 6.3. /[Ba BekTOpa JIMHEHHO 3aBUCUMBI TOrJIa U TOJBKO TOIrJa, KOrAa OHU
KOJIJIMHEAPHHI (Hoxkazamb camocmosmenbto).

> 70 - o
Teopema 6.4. JIroOble Tpu BeKkTOpa d, b U € Ha IJIOCKOCTHU JUHEHHO 3aBUCHUMBL.

3ameuanue 6.3. Ecin 4uCciIO BEKTOPOB Ha IUIOCKOCTH OOJIBIIIE TPEX, TO OHHU
JUHEWHO 3aBUCUMBI, T.€. OOUH M3 BEKTOPOB MOKHO IPEJACTABUTHL B BUAEC JTUHEHHOM
KOMOWHAIINUA OCTATIBHBIX.

MakcuMaJIbHOE YUCJI0 JUHEMHO He3aBUCHMMBbIX BEKTOPOB HA MJIOCKOCTH PABHO

JIBYM.
Onpeodenenue 6.16. BekTopbl HAa3bIBAIOTCSI KOMHIAHAPHLIMU, €CIIM OHHU JICKAT B
OJIHOM TUIOCKOCTH WJIM NapaJuIeIbHbI OJHOU ILIIOCKOCTH.

Teopema 6.5. Tpu BekTOpa JIMHEHHO 3aBUCHMBI TOTJla U TOJILKO TOI[a, KOIJa OHM
KOMILIaHAPHBI.

-

Teopema 6.6. JIroOble YeThpe BekTOpa d, b, ¢ U d B IPOCTPAHCTBE JIMHEHHO
3aBUCHUMBL.
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Caeocmeue.

1) Ecnum umciao BEKTOpPOB B IPOCTPAHCTBE OOJBINE YETHIPEX, TO OHH TaKKe
JIMHEHMHO 3aBUCUMBI.
> 7 - v
2) Jlusg toro dtroOBl TpW BeKTOpa d, b M C ObUIM JIHHEHHO HE3aBHUCHMBIMU,
HEO0XOMMO M JOCTAaTOYHO, YTOOBI OHU OBLIIM HEKOMILJIAHAPHBI.

MakcuMajibHOEe YHUCJI0 JHHEHHO HEe3aBHCHUMBIX BEKTOPOB B IPOCTPAHCTBE
PaBHO TpPeM.

6.4. KaHoHu4eckuii 0a3Mc Ha MJIOCKOCTH U B MPOCTPaHCcTBe. /[eKapToBbI
KOOPIUHATHI BEKTOPA.

Onpeodenenue 6.17. ba3zucom Ha TJIOCKOCTH Ha3bIBA€TCA YIOPSAOYCHHAS
COBOKYITHOCTbD JIFOOBIX ABYX JUHEHHO HE3aBUCHUMBIX BEKTOPOB.

N3 Teopembl 6.3 ciemyeT, 4TO JBa JIOOBIX HEKOJIMHEAPHBIX BEKTOpa O0Opa3yroT
0a3uC Ha MIOCKOCTH.

Bemu d — IIPOM3BOJILHBIN BEKTOP Ha IJIOCKOCTH, a BEKTOPbI dub o0pa3yroT 0asuc,
TO BEKTOP d MOXKeT GbITh IpeJICTaBJICH B BUJIE: d = x.d + xzb Takoe npeacraBieHUE
BEKTOpa d HasbIBaeTcs ero pasnodceruem no 6asucy, 06paBOBaHHOMy BEKTOPAMU d U

b. Yucna x; u X, Ha3bIBAIOT KOOPOUHAMAMU 8EKMOPA d = (x1;%x5) (@p) B 0asuce {a, b}.
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Teopema 6.7. PaznoxxeHue BekTopa d 1o 0a3ucy d u b sABISETCS €AUHCTBEHHBIM
(Ookazamb camocmosimenvho).

Onpeodenenue 6.18. bazucom B NOPOCTPAHCTBE HA3BIBACTCS YIOPSAOYCHHAS
COBOKYITHOCTB JIFOOBIX TPEX JIMHEMHO HE3aBUCUMBIX BEKTOPOB.

JIroOBIe TpH HEKOMILJIAHAPHBIX BEKTOpa 00pa3yroT 0a3UC B MPOCTPAHCTBE.

Jlro6oit BekTop d oHO3HA4HO pasnaraercs 1o Gasucy {d, b, C}:

-

d — xlc_l) + x2b + x36.
9
Yucna xq, X, ¥ X3 Ha36IBAIOT KoopauHaTamu Bektopa d = (xq; x,; X3) (@56} B
oasuce {C_i, b, 5}.

PaccMoTpuM MNpsIMOYTOJIBHYHO CHCTEMY KOOpJAuHAT B mpocTpaHcTBe OXxyz. Ha
KaXJI0M M3 OCel BBIOEPEM €AMHUYHBIN BEKTOP C Ha4ajaoM B TOUKe O M KOHIIOM B TOYKE
¢ koopauHarou 1.

O6o3HaunM 1 — equHUYHLINA BekTop 1o ocu OX, J — mo ocu Oy, k — o ocu Oz.
- - 7
7l =1l = |k| = 1.

Bekropel I, J, kK — OpTBl KOOPAMHATHBIX OCEH, 00Pa3yloT OeKapmogulii
(KanoHuvyeckuil) 6azuc B IpOCTPAHCTBE.
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PaccMOTpuM NOPOU3BOJILHBIN BEKTOP
d B NPOCTPAHCTBE, OTIOXKUM €r0 W3
Hayvajia koopauHat (. Hepes KOHEI[ 3TOTO
BEKTOpA MIPOBEIEM IJIOCKOCTH,
napajieIbHbIE KOOPAMHATHBIM
IUIOCKOCTAM. llomyyum mipsiMOYTOJIBHBIN
napajuiesIeHune1, JMaroHajablo KOTOPOro
ABJISIETCS BEKTOP d.

N — > > > >
G =0M = 0P + PM = OP + OM, =
> > —_—
— .
0M1 =Hp0xa°

—

OM, = Ilp,,,d -],

=~

a-k
0M3 — HpOZa * K.
O6o3nauus I1p, 4 = ay, Hpaya = ay, llp,,a = a,, moay4aeM pasioKeHHE

- > > 7 .

BEKTOpa d 110 KAHOHUYECKOMY 0azucy {l, 7, k}.

a = a,l+ayj+ ak.
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Yucna Ay, Cly, A, HAa3bIBAKOTCA RPAMOY20/IbHbIMU Oemlpmoebmm Koopduuamamu

BekTopa d: d = (ay; ay; az).

3Has IPOEKIMK BEKTOPA (, MOKHO JIETKO HAWTH BBIpAKEHUE JIJI MOIYJIS BEKTOPA.
—

Tak kak BekTOop d = OM sABAsSETCS AUATOHAIBIO MapaljIelleuIena, TO Ha OCHOBAHUM
MU3BECTHOU TEOPEMBI O JUIMHE NUATOHAJIU MPAMOYTOJIBHOIO MapaJUICIIEIUIIEa UMEEM

2 2 2 2

OM‘ =|0M1‘ + OMZ‘ +‘0M3‘,

2 2 )

= a2, 0M2| =a32,,|0M3 = az = |d|* = a; + a5 + aZ.

32
o

ld| = \/a,zc +a; + az.

> -

Ecnm u3BeCTHBI KOOPAUHATHI BEKTOpA d = (ax ; Ay az) 1 BeKTOpa b = (bx ; by bz), TO
JTMHEMHBIC ONepaly HaJ BEKTOPaMU MOKHO 3aMEHUTh COOTBETCTBYIOITUMHU
apu(PMEeTHISCKUMU ICHUCTBUSIMHU HAJ UX KOOPAUHATAMM.

i=b & a,=b, ay, =b,, a, =b,.
d+b = (ay+b)l+ (ay+b,)]+ (a, + bk .
Ad = Aayi+ Aa,] + Aa,k.
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Onpeoenenue 6.19. Pagnyc-BeKkTopoM 1y, Touku M (aq; a,; a3) Ha3bIBAETCSA BEKTOP
—

OM ¢ HayajiOM B HaYaJI€ KOOPJAMHAT U KOHIIOM B JAaHHOM TOYKE.
KoopaunaTtel painyc-BEKTOpa COBIIAJAIOT C KOOPpAMHATAMU TOYKU M:
> —_
ry = OM = (aq; a,; as).

—
PaccMotrpuM BekTOop AB, Hauamo KOTOporo mmeer koopawHatel A(Xxy;Yq;Z1), a
koHel B(x,; y,; z,). I3 onpeneneHus NpoeKIMU BEKTOpa Ha OCh CIEIYET, UYTO

—> —> —>
HPOXAB = Xy — Xq, HpOyAB =YV — V1, HPOZAB = Zy — Z41.

[TooTOMY KOOpAMHATEI BEKTOPA AB PaBHEI:
Ay = Xy — X1, Ay = Yo — Y1, Q7 = Zp — 24,
AB = (x, — x))T+ (y2 —y1)] + (22 — z)k.

3ameuanue 6.4. Eciu BekTtop AB onpeaeneH koopauHatamu Havyana A(xq; Vq; Z1)
u KoH1a B(x5; y,; Z5), TO €ro AJIuHa paBHAa:

4B| = G —x)2 + 07 — v + (7 — 21)*.

Ota popMmyJia coBnagaeT ¢ GopMyJION pacCTOSHUS MEXAY ABYMs ToukaMu A u B.
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Ilpumep 6.2. Hatitu niuny otpeska AB, rne A(—1; 2; 3), B(2; —4; 1).

Pemienue:
AB=02—-(-1);—4—-21-3)=(3;—-6;—-2) =

|AB| = /32 + (=6)2 + (=2)2 =49 = 7.

Ipumep 6.3. Jlokazarh, 4TO BEKTOPHI d, b, ¢ 00pa3yroT 0a3uc B MPOCTPAHCTBE.
Haritu xoopauHaTel BEKTOpA d BoTOM Gazuce.
a = (3;2; —1),13 = (0;1;3),¢c = (7;5; 2),(2 = (=5;0;5).
Pemenue. [Tokaxem, 4To {&, I;, E} — 0aswuc, JUIsl 5TOr0 IPOBEPUM 3TH BEKTOPEI Ha
JIMHENHYIO HE3aBUCUMOCTE. PaccMOTpUM JTMHENHYI0 KOMOUHALIMIO BEKTOPOB d, E, C
Md+ A,b+ ;¢ =0 =
A11(3;2;—1) + 1,(0;1;3) + 15(7;5;2) = (0;0;0) &
34 + 743 =0,
201 + A, + 545 =0,
—A1 + 34, + 2153 = 0.
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3 0 7
A=12 1 5|=64+424+0—-(-7)—0—45=10+0>
-1 3 2

JIaHHAs OJHOPOHAs CUCTEMA UMEET €AMHCTBEHHOE TPUBHAILHOE PELIECHUE:
/11 — /12 — /’{3 — 0
CrienoBarenbHo, {d, b, ¢} — nuHeilHO He3aBUCHMBI M 06pa3yrOT Hasuc.

Haiinem koopauHaThl BekTopa d B 0aszuce {EL, b, 5}:

d = x,d + le_; + x3¢ = x,.(3;2;—1) + x,(0; 1;3) + x3(7;5;2) = (-5;0;5)
3xy + 7x3 = =5,
{ le+x2+5.X3 = O,
—x1 + 3x, + 2x3 = 5.

3 0 7
Peunm oty cucremy no popmynam Kpamepa: A= 2 1 5[ =10,
-1 3 2
Ai={0 1 5|=-10+0+0—-35—-0—75=30 =2x =—=—=3,
5 3 9 A 10




Kagheopa BMII Topwynosa T.A.

b=|2 0 5/=0+25+70-0-(-20)-75=40=x,=—"="-=4
-1 5 2

Av=12 1 0|=1540-30-5-0-0=-20 = x;=—= = —2.
1 3 =t A 10

- —
Hamum koopauHaTh BekTopa d B 0asuce {(71, b, 5}:

d=G4-Dgpe = = 3d + 4b — 2.
[IpoBepxka:

3:(3;2;,-1)+4-(0;1;3) —2-(7;5;2) = (—5;0;5) — seprno.

33 + 4b — 2¢.

0.5. /lejieHne oTpe3ka B JAHHOM OTHOILIEHUH.

IIycTth oTpe3ok M; M, onpeaenesn cBoMMH kKoHIaMu M (Xq1;V1,2Z1), My (x5;V,,25) 1
3aJJaHO MOJOKUTEIBHOE YHUCIO A.
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3aoaua. Havitn Touxy M € M{M,, Takyro 4TO:

MM
MM,

= A WU

MlM:

MM2 —_ /1

Mi

T'opuynosa T.A.

IlycTh X, Y, Z — HICKOMBIE KOOPpAUHATHI TOYKUA M .

— —
MM MM MM
= =
MM;  \mMm,| |MM,

— —
MM = AMM, =
(x = %)+ (7 = Y] + (2 = 20k = A(Cer = 00T + (72 = Y] + (22 — D).

M3 paB€HCTBA BEKTOPOB CJIECIYET PABEHCTBO UX KOOPJIMHAT:
X—x1 =Ax, — %), y—y1 =AYy, —¥), z— 2z, = Az, — z).
OTKYyJa HaXOJIUM X, Y, Z:

:/1:}

X1 + Axy

X =

14+

_n + Ay,

1+4

)

_z1+ Az,

142
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Ilpumep 6.4. Jlan tpeyronbHuk ABC ¢ BepmuHamu A(2;1;—3), B(3;3;4),
C(—5;1; 7). Haiitu anuny Meauansl AA, TpeyrojbHHUKA.
Pemenue. KoopauHatsel cepeivHbl oTpe3ka BC Haxoaum 1o Gpopmysie aeneHus
oTpe3kac A = 1.

4 (T ) = A1)

— 11 17
AA, = (—1 —-2; 2—1; -~ (—3)) = (—3; 1;7) =

A0 = |22 412 o (27)° = [329
|AA1|—\/( 2 +12+(2) = |2
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Cnoacu6o 3a BHuManue!



