Mockosckuii [ocygapcteenHblii TexHuyeckuii Yuusepeutet nm. H.3. Baymana
Dakynbter “OyHaameHTanbHble Hayku'
Kadegpa “Bbicuast matemaTuka'”

AHannTnyeckas reoMeTpuns
Moaynb 1. MaTtpuyHas anrebpa. BektopHas anrebpa

Nekyns 1.4

K.cp.-M.H. MeHbiosa W.B.




BekTopsl

AT, Moaynb 1, Jlekuynsa 1.4



BekTopbl

Onpeaenerue
BennyunHbl, KOTOpbIE MOSHOCTBLIO OMPEAEsOTCS

CBOMM YUMCAOBbLIM 3Ha4eHUEM, Ha3blBatOTCS
CKaNsipHbIMU (fMHa, TemMnepaTypa).

AT, Moaynb 1, Jlekuynsa 1.4



BekTopbl

OnpeneneHne

Benanuntbl, KOTopble XapaKTepusytoTcs He
TOJIbKO CBOMM YUCJIOBLIM 3Ha4€HUEM, HO U
HamnpaBJ/IEHNEM, Ha3bIBAOTCS BEKTOPHbLIMN
(cuna, ckopocTsb).

AT, Moaynb 1, Jlekuynsa 1.4




BekTopbl

OnpeneneHne
[eomeTpuyeckuii BEeKTOp — 370 OTPE30K C
3a/laHHBIM HanpaBAEHNEM.

AT, Moagynb 1, Jlekyus 1.4 4 /35



BekTopbl

OnpeneneHne

[eomeTpuyeckuii BEeKToOp — 3T0 OTPE3OK C
3a/laHHBIM HanpaBAEHNEM.

Obosnadenne: 3 nnn AB.
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BekTopbl

OnpeneneHne

[eomeTpuyeckuii BEeKToOp — 3T0 OTPE3OK C
3a/laHHBIM HanpaBAEHNEM.

Obosnadenne: 3 nnn AB.

Q!
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BekTopbl

OnpeneneHne

[eomeTpuyeckuii BEeKToOp — 3T0 OTPE3OK C
3a/laHHBIM HanpaBAEHNEM.

Obosnadenne: 3 nnn AB.

Q!

A
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BekTopbl

Buabl reoMeTpyuHeckux BEKTOPOB:
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BekTopbl

Buabl reoMeTpuyeckmx BEKTOPOB:

1. Ecnn Toyka npunoxkeHns BeKTopa He
(PrKCMpOBaHa, TO BEKTOP Ha3bIBAETCS
CcBODOAHbIM.

AT, Moaynb 1, Jlekunsa 1.4




BekTopbl

Buabl reoMeTpuyeckmx BEKTOPOB:

1. Ecnn Toyka npunoxkeHns BeKTopa He
(PrKCMpOBaHa, TO BEKTOP Ha3bIBAETCS
CcBODOAHbIM.

2. Ecnn Touky npunoxeHus BekTopa MOXHO
nepemeLlaTb TONbKO BAOJIb MPSIMONA, TO BEKTOP
Ha3bIBAETCA CKOJIb3SALLUM.
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BekTopbl

Buabl reoMeTpuyeckmx BEKTOPOB:

1. Ecnn Toyka npunoxkeHns BeKTopa He
(PrKCMpOBaHa, TO BEKTOP Ha3bIBAETCS
CcBODOAHbIM.

2. Ecnn Touky npunoxeHus BekTopa MOXHO
nepemeLlaTb TONbKO BAOJIb MPSIMONA, TO BEKTOP
Ha3bIBAETCA CKOJIb3SALLUM.

3. Ecnm Touka npunoxkeHus BekTopa
(PUKCMpPOBaHa, TO BEKTOP Ha3bIBAETCA

CBA3adHHDbIM.
AT, Moaynb 1, Jlekunsa 1.4




BekTopbl

Onpeﬂeﬂﬂgme
BekTop BA Ha3biBaeTcss NPOTUBOMOIOXKHbIM
BekTOpy AB.

AT, Mogynb 1, Jlekuus 1.4 6 /35



BekTopbl

Onpeﬂeﬂﬂgme

BekTop BA Ha3biBaeTcss NPOTUBOMOIOXKHbIM
BekTOpy AB.

ObosHaveHne: —A

AT, Mogynb 1, Jlekuus 1.4 6 /35



BekTopbl

Onpeanenerne
OnuHoii (Mmoaynem) esektopa A§ Ha3blBaeTCH
AanHa oTpeska AB.

AT, Moaynb 1, Jlekuynsa 1.4



BekTopbl

Onpeanenerne
OnuHoii (Mmoaynem) esektopa A§ Ha3blBaeTCH

AanHa oTpeska AB.
Obo3zHauenne: |AB].

AT, Moaynb 1, Jlekuynsa 1.4



BekTopbl

OnpeneneHne
BekTop, AnnHa KOTOpPOro paBHa Hyto,
Ha3bIBAETCSA HYJ1IEBbIM.

AT, Moaynb 1, Jlekunsa 1.4



BekTopbl

OnpeneneHne

BekTop, AnnHa KOTOpPOro paBHa Hyto,
Ha3bIBAETCSA HYJ1IEBbIM.
O6o3Hauenne: 0.

AT, Moaynb 1, Jlekunsa 1.4



BekTopbl

OnpeneneHne

BekTop, AnnHa KOTOpPOro paBHa Hyto,
Ha3bIBAETCSA HYJ1IEBbIM.
O6o3Hauenne: 0.

Hyﬂe|30|7| BEKTOP HaAMNpaBJIEHNA HE UMEET.
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BekTopbl

Onpeaenerune
BekTop, 4nnHa KOTOpOro paBHa equHuLe,
Ha3bIBAETCA €AUHUYHbIM.

AT, Moaynb 1, Jlekuynsa 1.4



BekTopbl

Onpeaenerune

BekTop, AnnHa KOTOPOro paBHa eguHuLe,
Ha3bIBAETCA €AUHUNYHbIM.
Obo3HaveHue: €.

AT, Moaynb 1, Jlekuynsa 1.4



BekTopbl

OnpeneneHne

EanHuyHbIA BEKTOP, HampaBaeHne KOTOPOro
COBMafaeT C HamMpaB/ieHNeM BEKTOpa a,
Ha3bIBaeTCSl OPTOM BEKTOpa a.

AT, Moaynb 1, Jlekuynsa 1.4



BekTopbl

OnpeneneHne

EanHuyHbIA BEKTOP, HampaBaeHne KOTOPOro
COBMafaeT C HamMpaB/ieHNeM BEKTOpa a,
Ha3bIBaeTCSl OPTOM BEKTOpa a.

O60o3HaueHne: 0.

AT, Moaynb 1, Jlekuynsa 1.4



BekTopbl

OnpeneneHne

Yrnom mexxkay BeKTopamum a u b Ha3biBatoT
HaUMEHbLIWG U3 Yra0B, 0bpa30BaHHbLIX STUMK
BEKTOpPaMW MPU YCAOBUW, YTO UX HaYasbHbIE
TOYKMN COBMAJAoT.
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BekTopbl

OnpeneneHne

Yrnom mexxkay BeKTopamum a u b Ha3biBatoT
HaUMEHbLIWG U3 Yra0B, 0bpa30BaHHbLIX STUMK
BEKTOpPaMW MPU YCAOBUW, YTO UX HaYasbHbIE
TOYKI COBNAAAIOT.

—

ObozHayeHue: a b unm .
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BekTopbl

w/%

AT, Moaynb 1, Jlekuynsa 1.4



BekTopbl

AT, Moaynb 1, Jlekuynsa 1.4



BekTopbl

OnpeneneHne

BekTopb! & 1 b Ha3biBalOTCA KOMAMHEAPHBIMMA,
eC/IN OHW NeXKaT NMbo Ha ofiHOW NpsiMoii, Anbo Ha
napanfenbHbIX NMPSMBbIX.

AT, Moaynb 1, Jlekuynsa 1.4



BekTopbl

OnpeneneHne
BekTopbl 3 1 b Ha3biBatOTCA KONJIMHEAPHbLIMMU,

eC/IN OHW NeXKaT NMbo Ha ofiHOW NpsiMoii, Anbo Ha

napasnenbHbIX NPsiMbIX.
Obo3zHauenne: al|b.
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BekTopbl

KonnnHeapHble BEKTOPbI MOTYT DObIThb
COHanpaB/ieHbl (MMeTb OAHO HanpaseHue,

a 11 b) unn NPOTUBONOJIOXKHO
HanpasneHbl (3T b).
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BekTopbl

KonnuHeapHble BekTOpbl MOTyT BbIThb
coHanpassieHbl (MMeTb OfHO HanpasfeHue,
att E) NN MPOTUBOMONIOXKHO
Hanpasnenbl (51) b).

Hynegoli BekTOp CHUTAETCA KONANHEAPHbBIM

nobomy BekTOpY.

All, Mogynb 1, Jlekuus 1.4 14 / 35



BekTopbl

OnpeneneHne

Tpu BekTOpa B MPOCTPAHCTBE HA3bIBAKOTCS
KOMMJ1IaHAPHbIMMW, €CIN OHU NexaT nmbo B
OAHOI MNOCKOCTW, NMbo B napannesbHbIX

NJOCKOCTAX.

AT, Mogynb 1, Jlekuus 1.4 15 / 35



BekTopbl

OnpeneneHne

[1Ba BekTOpa Ha3bIBAtOTCA PABHbLIMW, €CAU OHY
KOJIINHEAPHbI, COHANPaB/EHbl N UX AJINHbI
PaBHbI.

AT, Moaynb 1, Jlekuynsa 1.4



BekTopbl

OnpeneneHne

[1Ba BekTOpa Ha3bIBAtOTCA PABHbLIMW, €CAU OHY
KOJIINHEAPHbI, COHANPaB/EHbl N UX AJINHbI
PaBHbI.

OBo3zHaueHne: 3= b.

AT, Moaynb 1, Jlekuynsa 1.4



JInHeliHble onepauny HaL BEKTOPaMU

AT, Moaynb 1, Jlekuynsa 1.4



JInHeliHble onepauny HaL BEKTOPaMU

Onpegenexne

CymMmMoOWi BEeKTOpPOB 3 u b Ha3blBaeTcs BEKTOP
C, HamnpaBEeHHbIA N3 HaYasa BEKTOPa 4 B KOHeEL|,
BEKTOPA b npy yCnoBuu, 4To b NPUAOXKEH K
KOHLY a.

AT, Mogynb 1, Jlekuus 1.4 17 / 35



JInHeliHble onepauny HaL BEKTOPaMU

Onpegenexne

CymMmMoOWi BEeKTOpPOB 3 u b Ha3blBaeTcs BEKTOP
C, HamnpaBEeHHbIA N3 HaYasa BEKTOPa 4 B KOHeEL|,
BEKTOPA b npy yCnoBuu, 4To b NPUAOXKEH K
KOHLY a.

O6o3Hauenve: ¢ = 3+ b.

AT, Mogynb 1, Jlekuyusi 1.4 17 / 35



JInHeliHble onepauny HaL BEKTOPaMU

3ajaBaeMoe onpeaesieHem MpPaBuao CAOXKEHUS
ABYX BEKTOPOB HOCUT Ha3BaHue MPaBUIO
TpeyroJibHunKa:
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JInHeliHble onepauny HaL BEKTOPaMU

3ajaBaeMoe onpeaesieHem MpPaBuao CAOXKEHUS
ABYX BEKTOPOB HOCUT Ha3BaHue MPaBUIO
TpeyroJibHunKa:

b

a

ST
+
S
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JInHeliHble onepauny HaL BEKTOPaMU

Onpeaenerue

[MponsBeaeHnem BekTOpa 3 Ha 4YMUCNO A
Ha3bIBAETCS Takol BEKTOP C, YTO

1) [¢] = |Al|al

2) 1Mt a ecimm A>0uct]a ecm A <O.

AT, Mogynb 1, Jlekuus 1.4 19 / 35



JInHeliHble onepauny HaL BEKTOPaMU

Onpeaenerue

NponssegeHnem BeKTOpa 3 HaA 4YNCNO A
Ha3bIBAETCA Takoli BEKTOP C, 4TO

1) [¢] = |Al |3l

2) 1Mt a ecimm A>0uct]a ecm A <O.
ObosHayeHune: € = A3

AT, Mogynb 1, Jlekuus 1.4 19 / 35



JInHeliHble onepauny HaL BEKTOPaMU

Onpeaenerue

—

Pa3HOCTbIO BEKTOPOB 3 1 b HasbiBaeTCs
BekTOp C = &+ (—b).
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JInHeliHble onepauny HaL BEKTOPaMU

Onpeaenerue

Pa3HOCTbIO BEKTOpPOB 3 1 b Ha3biBaeTcs
sekTop € = 4+ (—b).

O6o3Hauerune: €= 3 — b.

AT, Mogynb 1, Jlekuus 1.4 20 / 35



JInHeliHble onepauny HaL BEKTOPaMU

Onpeaenerue
Pa3HOCTbIO BEKTOPOB 3 1 b HasbiBaeTCs

BekTOp C = a+ (—b).
Obo3HaveHue: ¢ = a — b.

a

@1
|
Sl
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JInHeliHble onepauny HaL BEKTOPaMU

CovicTBa NIMHENHbIX onepauunii Has BEKTOPaMU.
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JInHeliHble onepauny HaL BEKTOPaMU

CovicTBa NIMHENHbIX onepauunii Has BEKTOPaMU.
1) KOMMYTaTUBHbI 3aKOH
i+b=b+3a
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JInHeliHble onepauny HaL BEKTOPaMU

CovicTBa NIMHENHbIX onepauunii Has BEKTOPaMU.
1) KOMMYTaTUBHbI 3aKOH

F+b=b+3
2) accoumaTmBHbI 3aKOH

—,

(F+b)+c=3+(b+29),
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JInHeliHble onepauny HaL BEKTOPaMU

CovicTBa NIMHENHbIX onepauunii Has BEKTOPaMU.
1) KOMMYTaTUBHbI 3aKOH
i+b=b+3a

2) accoumaTmBHbI 3aKOH

—,

(F+b)+c=3+(b+29),
3) AMCTpNOYTUBHBIA 3aKOH
A (84 b) = A\a+ \b,

AT, Moaynb 1, Jlekuynsa 1.4



JInHeliHble onepauny HaL BEKTOPaMU

CovicTBa NIMHENHbIX onepauunii Has BEKTOPaMU.

4) yMHOXeEHNE Ha HOJIb
0-a=0,
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JInHeliHble onepauny HaL BEKTOPaMU

CovicTBa NIMHENHbIX onepauunii Has BEKTOPaMU.
4) yMHOXeEHNE Ha HOJIb

0-a=0,
5) CnoXeHne C HyNEBLIM BEKTOPOM
a+0=a
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[1poekLsi BeKTOpa Ha OCb

AT, Moaynb 1, Jlekunsa 1.4



[1poekLsi BeKTOpa Ha OCb

[lycTb B npocTpaHCTBe 3ajaHa ocb /.
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[1poekLsi BeKTOpa Ha OCb

[lycTb B npocTpaHCTBe 3ajaHa ocb /.

Onpegenexne

OpToroHanbHol npoekuunen (nim npocro
npoekyuein) Toukm M Ha ocb | Ha3biBaeTCs
ocHoaHue My nepnengukynspa MMy,
OMYLLIEHHOTO N3 TOYKM Ha OCb.

AT, Mogynb 1, Jlekuus 1.4 23 / 35



[1poekLsi BeKTOpa Ha OCb

[lycTb 3agaH BekTOp /ﬁ n nyctb A; - Npoekuus
Touku A, B; - npoekunst Toukn B Ha ocb /.

AT, Moaynb 1, Jlekuynsa 1.4



[1poekLsi BeKTOpa Ha OCb

Onpegenexne
OpToroHanbHol npoekuunen (nim npocTo

npoekuveli) BeKTopa /ﬁ Ha ocb | Ha3blBaeTCA
nonoxxutensHoe ducno |A;By|, ecnn BekTop /rBi
n ocb | 04MHAKOBO HampaBeHbl U
oTpuuaTensHoe yucno —|A;By|, ecnn BexkTop
A1B; v ocb | npoTnBononoxxHo HanpaseHbl.
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[1poekLsi BeKTOpa Ha OCb

Onpegenexne
OpToroHanbHol npoekuunen (nim npocTo

npoekuveli) BeKTopa /ﬁ Ha ocb | Ha3blBaeTCH
nonoxxutensHoe ducno |A;By|, ecnn BekTop /rBi
n ocb | 04MHAKOBO HampaBeHbl U
oTpuuaTensHoe yucno —|A;By|, ecnn BexkTop
A1B1 v ocb | npoTnBononoxHo HanpaseHbl.
OboszHaueHmne: np,A

AT, Mogynb 1, Jlekuus 1.4 25/ 35



[1poekLsi BeKTOpa Ha OCb

C
B F
[ D E
:_\ —l ?‘ _I >
Bl Fl E, [
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[1poekLsi BeKTOpa Ha OCb

C
B F
A [ D E
= Am mi» n :
4 B F  F )

np,AB = |AB,
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[1poekLsi BeKTOpa Ha OCb

C
B F
A [ D E
= Am mi» n :
4 B F  F )

, np,C? =0,

np,AB = |AB,
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[1poekLsi BeKTOpa Ha OCb

C
B F
A [ D E
= A n j N :
A B, F E

np,AB = |AB,

1 [
, np,C? =0, np,ﬁ = —]ﬁ|
‘;
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[1poekLsi BeKTOpa Ha OCb

OcHoBHble CBOMCTBA MPOEKLINIA.
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[1poekLsi BeKTOpa Ha OCb

OcHoBHble CBOMCTBA MPOEKLINIA.
1. np;a=|a] - cos(a' /).
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[1poekLsi BeKTOpa Ha OCb

OcHoBHble CBOﬁCTB/Q\ MPOEKUMI:
1. np;a=|a] - cos(a' /).
2. np,(&+ b) = np,a+ np,b.

AT, Moaynb 1, Jlekuynsa 1.4



[1poekLsi BeKTOpa Ha OCb

OcHoBHble CBOﬁCTB/a\ MPOEKUMI:
1. np;a=|a] - cos(a' /).

2. np,(7+ b) = np,&@+ np,b.

3. np(a-a) =a-npa

AT, Moaynb 1, Jlekuynsa 1.4



KoopaunHaTel BekTOpa
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KoopaunHaTel BekTOpa

PaccmMoTprM B MpOCTpaHCTBE LEKapTOBY
NPSAIMOYroJibHYtO cructeMy koopauHaT Oxyz.
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KoopaunHaTel BekTOpa

PaccMoTpuM B MpoCTpaHCTBe AeKapTOBY
NPSIMOYrofibHyto cuctemy koopauHat Oxyz.
Beligenum Ha koopanHaTHbix ocsix Ox, Oy, Oz
€/VHUYHbIE BEKTOPEI (opTbt), obosHavaemble

i, J
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KoopaunHaTel BekTOpa

[anee Bbibepem B NpoCTpaHCTBE MPOV3BOJIbHYHO
Touky M v noctpoum Bektop OM = &
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KoopaunHaTel BekTOpa

[anee Bbibepem B MPOCTPAHCTBE 1POU3BOSBHYIO
Touky M v noctpoum Bektop OM = &
[TpoBesem 4vepes Touky M nnockocTwm,
napasfiefibHble KOOPAUHATHBLIM MJIOCKOCTSM.
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KoopaunHaTel BekTOpa

[anee Bbibepem B MPOCTPAHCTBE 1POU3BOSBHYIO
Touky M v noctpoum Bektop OM = &
[TpoBesem 4vepes Touky M nnockocTwm,
napasfiefbHble KOOPAUHATHBLIM MIOCKOCTAM. DTH
nnockoctn nepecekatoT ocn Ox, Oy, Oz B

Toukax My, My n Ms.
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KoopaunHaTel BekTOpa

[anee Bbibepem B MPOCTPAHCTBE 1POU3BOSBHYIO
Touky M v noctpoum Bektop OM = &
[TpoBesem 4vepes Touky M nnockocTwm,
napasfiefbHble KOOPAUHATHBLIM MIOCKOCTAM. DTH
nnockoctn nepecekatoT ocn Ox, Oy, Oz B
Toukax My, M> w Ms. Torpa

1p,& = |OM|, np, & = |OM5|, np,& = |OM;).
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KoopanHaThl BeKTOpa

\ 4

AT, Mogynb 1, Jlekuns 1.4
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KoopaunHaTel BekTOpa

[lo onpegeneHunto cyMMbl HECKONBKUX BEKTOPOB
HaXOAUM:

\
7

a= OM; + M,

=l
<l

+ N
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KoopaunHaTel BekTOpa

[lo onpegeneHunto cyMMbl HECKONBKUX BEKTOPOB
HaXOAUM:

3= 0M1+ M, N + NM.
T k. M1 O/\//Q, NM — OI\//3, To
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KoopaunHaTel BekTOpa

[lo onpegeneHunto cyMMbl HECKONBKUX BEKTOPOB
HaXOAUM:

3= OM; + MyN + NM.

Tk MiN = OMs, NM = OM, 1o _
5= OM, + OM, + OM,
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KoopaunHaTel BekTOpa

[lo onpegeneHunto cyMMbl HECKONBKUX BEKTOPOB
HaXOAUM:

3= OM; + MyN + NM.

Tk MiN = OMs, NM = OM, 1o _
5= OM, + OM, + OM,

Hanee,
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KoopaunHaTel BekTOpa

[lo onpegeneHunto cyMMbl HECKONBKUX BEKTOPOB
HaXOAUM:

— OM, + M,N + NM.

T.x. MyN = OM,, NM = OM;, TO
7= OM; + OM, + OM;.

Ll,aﬂee,_> . B )
OMlle_/\/l;\ [ =Np,a- i = ayl
OM, — |OM,| - = pz?fzaf
OMj = |OM5| - k = np,a - k = a,k.
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KoopaunHaTel BekTOpa

Takum obpasom, nonydaem pasnoxKeHune
BEKTOpa MO OpTaM KOOPAMHATHbIX oceii:
a= ayl +ayj +azk
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KoopaunHaTel BekTOpa

Takum obpasom, nonydaem pasnoxKeHune
BEKTOpa MO OpTaM KOOPAMHATHbIX oceii:
a= ayl +ayj +azk
rAe ax, dy, a - NPOEKLNI BEKTOPa a Ha OCK

koopanHaT Ox, Oy n Oz.
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KoopaunHaTel BekTOpa

Takum obpasom, nonydaem pasnoxKeHune
BEKTOpa MO OpTaM KOOPAMHATHbIX oceii:
a= ayl +ayj +azk
rAe ax, dy, a - NPOEKLNI BEKTOPa a Ha OCK

koopanHaT Ox, Oy n Oz.

Onpegenexne

HYucna ay, ay,, a, HasbIBAlOTCA KOOpPAMHATAMM
BEeKTOopa a.
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KoopaunHaTel BekTOpa

Takum obpasom, nonydaem pasnoxKeHune
BEKTOpa MO OpTaM KOOPAMHATHbIX oceii:
a= ayl +ayj +azk
rAe ax, dy, a - NPOEKLNI BEKTOPa a Ha OCK

koopanHaT Ox, Oy n Oz.

Onpegenexne
Hucna ay, a,, a, Ha3bIBAlOTCA KOOpPAMHATaAMM
BEeKTOopa a.

ObosHaueHne: a = (ay, ay, a;).
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KoopaunHaTel BekTOpa

/13 TeopeMbl 0 fraroHann nNpsiMoyroabHOro
napannenennnena Clepyer:
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KoopaunHaTel BekTOpa

/13 TeopeMbl 0 AnaroHann NpsiMoyrobHOro
napanienenunena cineayet:
2 _ 2 2 2
a]” = a; + a, + a.
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KoopaunHaTel BekTOpa

13 Teopembl 0 fnaroHann npsamMoyrojbHoro
napanienenunesa Cneayer:
2 _ 2 2 2
a]” = a; + a, + a.
OTtcroga

ya=¢£+%+g

AT, Moaynb 1, Jlekuynsa 1.4




KoopaunHaTel BekTOpa

[TycTb yrabl BekTopa a ¢ ocamu Ox, Oy, Oz
COOTBETCTBEHHO paBHbl v, 3, 7.
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KoopaunHaTel BekTOpa

[TycTb yrabl BekTopa a ¢ ocamu Ox, Oy, Oz

COOTBETCTBEHHO paBHbl ¢, 3, . o

OMNPeAeNeHnto NMPOEKLMN BEKTOPA HAa OCb WMEEM
ax = |a] - cos v, a, = |a] - cos 3, a, = |a] - cosy.
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KoopaunHaTel BekTOpa

[TycTb yrabl BekTopa a ¢ ocamu Ox, Oy, Oz

COOTBETCTBEHHO paBHbl ¢, 3, . o

OMNPeAeNeHnto NMPOEKLMN BEKTOPA HAa OCb WMEEM
« = |a] - cosar,a, = |a] - cos 3,a, = |a] - cosy.

OTkyna

cosq = — cos/i’— ,COS Y = —
]’ H 4
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KoopaunHaTel BekTOpa

OnpeneneHne
“Yucna cos ar, cos 3, cos Y Ha3bIBatOTCH
HanNpaB/SIOLWNMN KOCUHYCAMW BEKTOPA &.
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KoopaunHaTel BekTOpa

OnpeneneHne
“Yucna cos ar, cos 3, cos Y Ha3bIBatOTCH
HanNpaB/SIOLWNMN KOCUHYCAMW BEKTOPA &.

CBOMCTBO HaMpaBISIOLNX KOCUHYCOB:
cos? o + cos? 3 + cos® y = 1.
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