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BekTopHast pyHKUUSI CKanspHOro aprymeHTa

Onpeanenexne

BekTopHoi cpyHKLUMel ckansapHOro
apryMeHTa Ha3biBaeTCs PYHKLUUS, 3HAYEHUSIMU
KOTOPOW SABNSAIOTCA BEKTOPbI, @ apryMeHTaMu -
4ncna.
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BekTopHast pyHKUUSI CKanspHOro aprymeHTa

Onpeanenexne

BekTopHoi cpyHKLUMel ckansapHOro
apryMeHTa Ha3biBaeTCs PYHKLUUS, 3HAYEHUSIMU
KOTOPOW SABNSAIOTCA BEKTOPbI, @ apryMeHTaMu -
4ncna.

Obo3zHauenne: 7(t)
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BekTopHast pyHKUUSI CKanspHOro aprymeHTa

BekTopHast doyHKLMS 3a4a€TCsH C NOMOLLBIO Tpex
CKaNAPHbIX DYHKUNN, SBASIIOWNXCS ee
KOOpAMHaTaMu:
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BekTopHast doyHKLMS 3a4a€TCsH C NOMOLLBIO Tpex
CKaNAPHbIX DYHKUNN, SBASIIOWNXCS ee
KOOpAMHaTaMu:
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BekTopHast pyHKUUSI CKanspHOro aprymeHTa

BekTopHast doyHKLMS 3a4a€TCsH C NOMOLLBIO Tpex
CKaNAPHbIX DYHKUNN, SBASIIOWNXCS ee
KOOpAMHaTaMu:

r(t) = (x(1), y(t), 2(¢)).

Ecan z(t) = 0 Vt, To nuwyT:

r(t) = (x(t), ¥(1)).
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BekTopHast pyHKUUSI CKanspHOro aprymeHTa

Onpeanenerne

[MycTb BekTOpbI F(t) Npu BCEX 3HAYEHMSX
aprymeHTa t npunoxersl K ogHoli Touke O.
JInHns, onnceiBaemast B NPOCTPAHCTBE KOHLIOM
BekTOpa F(t) Npu HenpepbIBHOM U3MeHeHUN t,
Ha3blBaeTcs rogorpaddom dyHkunm 7(t).
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BekTopHast pyHKUUSI CKanspHOro aprymeHTa

Togorpad pynkmu 7 (¢ )
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BekTopHast pyHKUUSI CKanspHOro aprymeHTa

[TomMecTM Havano [eKapTOBOW CUCTEMBI
koopanHaT B Touky O. Torga B 3Toli cucteme
KOOPAMHAT rogorpadp 3af4aeTcst CUCTEMON

DYHKLMNIA:
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BekTopHast pyHKUUSI CKanspHOro aprymeHTa

x = x(t)
y =y(t) - B npoctpaHcTse
z = z(t)
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BekTopHast pyHKUUSI CKanspHOro aprymeHTa

x = x(t)
y =y(t) - B npoctpaHcTse
z = z(t)

nnan

{ x = x(t)
- Ha NI0CKOCT],
y = y(t)
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BekTopHast pyHKUUSI CKanspHOro aprymeHTa

x = x(t)
y =y(t) - B npoctpaHcTse
z = z(t)

nnan

X

{ x = x(t)
- Ha MJIOCKOCTMU,
y = y(t)

rae x(t), y(t), z(t) - koopanHaTbl BeKTOpPHON
cpyHkuuu 7(t)
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[lpepgen n HenpepbIBHOCTb
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[lpepgen n HenpepbIBHOCTb

OnpeneneHne
BekTop @ Ha3blBaeTcs NpeaesioM BeKTOpHON
cbyHkunu F(t) npn t — ty, ecan

lim |F(t) — 3| = 0.

t—tp
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[lpepgen n HenpepbIBHOCTb

OnpeneneHne
BekTop @ Ha3blBaeTcs NpeaesioM BeKTOpHON
cbyHkunu F(t) npn t — ty, ecan

lim [7(¢) — 3| = 0.

t—tp

Obo3HayeHune:
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[lpepgen n HenpepbIBHOCTb

3pecs |7(t) — 3| - mogynb BekTOpa,
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[lpepgen n HenpepbIBHOCTb

3pecs |7(t) — 3| - mogynb BekTOpa,
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[lpepgen n HenpepbIBHOCTb

Mpun t — ty BekTOp 7(t) — @ Nepexogut B
Hynesoit sektop 0, 4TO COOTBETCTBYET Nepexomy
BekTopa F(t) B BeKTOp .
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[lpepgen n HenpepbIBHOCTb
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Hynesoit sektop 0, 4TO COOTBETCTBYET Nepexomy
BekTopa F(t) B BeKTOp .
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[lpepgen n HenpepbIBHOCTb

Teopema (o npegene B koopauHaTHOI hopme)
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[lpepgen n HenpepbIBHOCTb

Teopema (o npegene B koopauHaTHOI hopme)

lim x(t) = a,

t—tp
im 7(t) = lim y(t) = a
t||_>r?0r(t) ae [Im y(t) = ay
tll—>r?02(t): z
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[lpepgen n HenpepbIBHOCTb

Onpeaenexne
BektopHas cyHkuns 7(t) HasbiBaeTcs
HenpepbIBHOW B To4Yke ty, ecnu

tli—>n20 r(t) = 7(to).
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[lpepgen n HenpepbIBHOCTb

Onpeaenexne
BektopHas cyHkuns 7(t) HasbiBaeTcs
HenpepbIBHOW B To4Yke ty, ecnu

tli—>n20 r(t) = 7(to).

ObozHauenue: 7(t) € C(tp).

MA, Mogynb 2, Jlekuyua 2.7




[lpepgen n HenpepbIBHOCTb

Teopema (0 HenpepbIBHOCTU B KOOPANHATHOM

popme)
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[lpepgen n HenpepbIBHOCTb

CBovicTBa npeAesioB BEKTOPHbLIX OYyHKLNIA:
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[lpepgen n HenpepbIBHOCTb

CBovicTBa npeAesioB BEKTOPHbLIX OYyHKLNIA:

1) ecnn t||_>nl]0 r(t) =3, 1o t||_>ng 7(t)
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[lpepgen n HenpepbIBHOCTb

CBovicTBa npeAesioB BEKTOPHbLIX OYyHKLNIA:

1) ecnn t||_>nl]0 r(t) =3, 1o t||_>ng 7(t)| = |3],

2) lim (F1(t) + 72(t)) = Jl_)ngo r1( ) + t“—>n2072(t)’

t—1p
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[lpepgen n HenpepbIBHOCTb

CBovicTBa npeAesioB BEKTOPHbLIX OYyHKLNIA:

1) ecan lim 7(t) =3, 7o lim [F(t)| = |3,
t— o t—tp
2) fim (o(8) + 72(8)) = Jim 7a(8) + fim 7).

3) lim F(£)7(t) = lim £(¢) lim 7(t),

t—tg t—tg t—tg
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[lpepgen n HenpepbIBHOCTb

CBovicTBa npeAesioB BEKTOPHbLIX OYyHKLNIA:

1) ecnn t||_>n20 r(t) =3, 1o t||_>ng 7(t)| = |3],

2 ||m (r1( ) + I’Q( )) = JI_)H;O r1( ) + t|i_>n2072(t),

)
3) lim F(6)7(t) = fim £(¢) lim 7(t).
)

t—tg t—tg t—tg

4) lim (71(t) - 72(t)) = lim 7(2) - lim 7o(t),

t—tg t—tg t—tg
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[lpepgen n HenpepbIBHOCTb

CBovicTBa npeAesioB BEKTOPHbLIX OYyHKLNIA:

ecn t||_>n20 F(t) =13, T0 t||_>ng 7(t)| = |3],

2 ||m (r1( ) + I’Q( )) = JI_)H;O r1( ) + tli_)ng()h(t),

1)

)
3) lim F(E)7(e) = lim £(t) lim 7(2).
)

)

t—tg t—tg t—tg
4

t"j;( ri(t) - 7a(t)) = Jim 7y(t) - lim 7a(t),
5

t|I_>ITt1( 1( ) X 72(1')) = t“—>nt1071(t) X t“—>nt]0?2(t)
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[lpepgen n HenpepbIBHOCTb

CBovicTBa npeAesioB BEKTOPHbLIX OYyHKLNIA:

ecn t||_>n20 F(t) =13, T0 t||_>ng 7(t)| = |3],

1)

2) ||m (r1( )+ I’Q( )) = JI_)H;O r1( )+ tli_)ng()h(t),

3) Jim F(E)F(t) = lim £(¢) lim 7(¢),
)

—— — £t
4 t|I_>I’T;I (F1(t) - T2(2)) = t||_>rrgo r1(t) - t||_>n;0 Fa(t),
5) t||_>rrt10(r1(t) X Fo(t)) = 1t||_>rrgo ri(t) x t"i?o Fo(t)

30eck - - CKaNsipHOe Npon3BeaeHIEe
N X - BEKTOPHOE NMPOU3BELEHME.
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[Tpon3BogHast BEKTOPHONR yHKLMK
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[Tpon3BogHast BEKTOPHONR yHKLMK

OnpeneneHne
MpousBoaHoii dyHkunm 7(t) B Touke t
Ha3blBaeTCs Npegen

i F(to + At) — F(to)
At—0 At
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[Tpon3BogHast BEKTOPHONR yHKLMK

OnpeneneHne
MpousBoaHoii dyHkunm 7(t) B Touke t
Ha3blBaeTCs Npegen

F(to + At) — F(to) AF

[im = |lim —
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[Tpon3BogHast BEKTOPHONR yHKLMK

OnpeneneHne
MpousBoaHoii dyHkunm 7(t) B Touke t
Ha3blBaeTCs Npegen

F(to + At) — F(to) AF

[im = |lim —
At—0 At At—0 At

ObozHauenne: 7'(tp).
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[Tpon3BogHast BEKTOPHONR yHKLMK

Teopema (o cyLyecTBOBaHUY MPOU3BOZHOI
BEKTOPHOU (hyHKLNM)
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[Tpon3BogHast BEKTOPHONR yHKLMK

Teopema (o cyLyecTBOBaHUY MPOU3BOZHOI
BEKTOPHOU (hyHKLNM)

37 (to) <~ Hxl(to),y/(to), Z/(to),
npudem 7 (ty) = (X' (to), y'(t0), 2 (o))
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[Tpon3BogHast BEKTOPHONR yHKLMK

[eomeTpuyecknii CMbICa MPON3BOAHOI:
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[eomeTpuyecknii CMbICa MPON3BOAHOI:
MpounseoaHas 7'(t) - 3To BeKTOp, HanpaeeHHbIl
No KacaTenbHol K rogorpadpy dyHkuun 7(t) B
CTOPOHY BO3pacTaHus napameTpa t.
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[Tpon3BogHast BEKTOPHONR yHKLMK

Tak kak 7/(t) HanpaBneH No KacaTenbHONR K

rogorpady dyHkumn 7(t), To ypaBHeHue
KacaTesIbHOW K 3TOW KPUBOW B TOYKE

(x(to), y(to), z(ty)) umeer Bua:
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[Tpon3BogHast BEKTOPHONR yHKLMK

Tak kak 7/(t) HanpaBneH No KacaTenbHONR K
rogorpady dyHkumn 7(t), To ypaBHeHue
KacaTesIbHOW K 3TOW KPUBOW B TOYKE
(x(t0), y(to), z(to)) umeet BUL;

x —x(t)) _y—y(t) z—z(t)

X'(to) y'(to) Z'(to)
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[Tpon3BogHast BEKTOPHONR yHKLMK

Dusndeckuii CMbIC/T TPON3BOAHOM:
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[Tpon3BogHast BEKTOPHONR yHKLMK

Dusndeckuii CMbIC/T TPON3BOAHOM:

Mpon3sogHas 7'(t) - 5TO BEKTOP MIHOBEHHOI
CKOPOCTUN MepeMELLEHNST MaTEPUANbHON TOUYKM MO
TpaekTopun, ABAstoLeRcs rogorpadomM yHKLMM

F(t).
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[Tpon3BogHast BEKTOPHONR yHKLMK

[paBuna guchgpeperympoBaHuns:
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[Tpon3BogHast BEKTOPHONR yHKLMK

[paBuna guchgpeperympoBaHuns:
) (rh+7) =r+T1
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) (rh+7) =r+T1
2) (Fr) = fF+ 7
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[Tpon3BogHast BEKTOPHONR yHKLMK

[paBuna guchgpeperympoBaHuns:
) (rh+7) =r+T1

2) (fr) = f'r+ 7

3) (F1- 7o) =7 -To+ 717,
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[Tpon3BogHast BEKTOPHONR yHKLMK

[paBuna guchgpeperympoBaHuns:
) (rh+7) =r+T1

2) (fr) = f'r+ 7
3)(F1-R) =7, - Fa+T1- T

4) (FL X ) =7, X Fa+71 X T,
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[Tpon3BogHast BEKTOPHONR yHKLMK

[paBuna guchgpeperympoBaHuns:

1) (F1+7) =7 +7,

2) (Fr) = fF+ 7

3) (F1- 7o) =7 -To+ 717,

4) (FL X ) =7, X Fa+71 X T,
34ech - - CKalsipHOe Npon3BeAeHMe,
X - BEKTOpPHOE Nnpoun3BeaeHune,

f = f(t) - obbiuHas dyHKums.
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BekTopHast pyHKLUSI MOCTOSIHHOW ASMHBI

Teopema (0 npou3BoAHON BEKTOPHON hyHKLMM
MOCTOSIHHOM AJINHBbI)
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BekTopHast pyHKLUSI MOCTOSIHHOW ASMHBI

Teopema (0 npou3BoAHON BEKTOPHON hyHKLMM

MOCTOSIHHOW J/INHBI)
Ecnu gnuna sektopa 7(t) noctosiHHa, To OH

OPTOrOHaJIEH CBOE MPON3BOLHON U

F(t)-7'(t) = 0.
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BekTopHast pyHKLUSI MOCTOSIHHOW ASMHBI

[eomeTpuyeckn KoHew, BekTopa 7(t) BCe Bpems
JIEXXNT Ha OLHOW W TOW e cihepe C LEeHTPOM B
Touke O, CaM e OH CAYXXUT pafnyc-BEKTOPOM
37Ol chepsl. [1pon3BogHas oT 3TOro BekTOpa
HamnpaBeJ/ieHa Mo KacaTesnbHol K cdepe. Ha
MJIOCKOCTN chepa NEPEXOUT B KPYT.
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