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[ycTb BekTOpbLI F(t) Npu BCex 3HAYEHNSX
nepeMeHHoili t npukpenensl Kk Touke O, KoTopas
SBNSIETCS HA4YaloM [eKapTOBONA CUMCTEMBI
KOOPAMHAT.

Bektop 7(t) coepunsier Touky O c HekoTopoli
Toukolt M. CooTeeTcTBEHHO, F(t) siBNSieTCS
pagunyc-sekTopom Todkn M. Torga 3a
koopguHaTel Toukn M nprHumatoTcs
KOOPAMHATLI BekTOopa F(t).
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Teopusi KpuBbIX

OnpeneneHne

Henpepbistoe oTobpaxkeHne oTpeska [a, b
YNCNOBOW NPSAMON B TPEXMEPHOE MPOCTPAHCTBO
R3 HasblBaeTcsi KpUBOIA 1 0bo3HauvaeTcs [
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Crocobbl 3aaHNsI KPUBOIA:
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Teopusi KpuBbIX

Crocobbl 3aaHNsI KPUBOIA:

1. T ={M(t)|a <t < b} - ToueuHoe
npeactasnerne. Kpueas [ 3agaetcs kak
oTobpaxkeHne M(t), ctaBsiee B COOTBETCTBUNE
qucny t Touky M npocTpaHcTEa.

2. T ={F(t)|]a <t < b} - BekTOpPHOE
npeacTaenenne. Kpueas [ 3agaetca B Buae
BEKTOpPHOU pyHKuUun F(t), cTaBswei B
COOTBETCTBUE YUCNY t PaANYC-BEKTOP T TOYKMU

NPOCTPAHCTEBA.
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Teopusi KpuBbIX

Crocobbl 3aaHNsI KPUBOIA:
3.1 = {x(t),y(t), z(t)|a < t < b} -

KOOPAWHATHOE MpeAcCTaBEHNE.
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Teopusi KpuBbIX

Crocobbl 3aaHNsI KPUBOIA:

3. T ={x(t),y(t), z(t)|]a < t < b} -
KOOpAWHaTHOe npeacTasneHue. Kpusas [
33/12€TCs B BUAE TPEX CKaNAPHbIX DYHKLNI,
NpeaCcTaBAAIOLMX CODO KOOPAWHATLI TOYKM B
3a[aHHON AEKAPTOBOW CUCTEME KOOPAUHAT.
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OnpeneneHne

MHOXeCTBO TOYEK TPEXMEPHOrO MPOCTPaHCTBA
R3, Ha koTopoe oTobpaxaeTcs oTpesok |[a, b],
Ha3blBaeTca HOcuTenem kKpusoii I
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Onpeaenerue
Ecin HocuTenb KpnBOIi NeXXUT B HEKOTOPOIA
NAOCKOCTU, TO KPMBAs Ha3blBaeTCs MJIOCKOWN.
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Teopusi KpuBbIX

3amedaHue:

B nanbHeliwem nog cnoBoM Kpusasi Mbl byaem
MOHMMaTb Kak camy Kpueyto (oTobpaxeHue), Tak
N €€ HOCUTENb B 3aBUCUMOCTIU OT KOHTEKCTA.
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OnpeneneHne

[locnefgoBaTeNbHOCTbL TOYEK ty, By, ..., ty,
YAOBNETBOPSIOLWASA YCIOBUIO

a=th<tH <..<th1<t,=h,
Ha3blBaeTcs pa3bueHnem oTpeska |a, b).
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Onpeaenerue
[locnenoBaTeIbHOCTb TOYEK KPUBOIA
My, My, ..., M, cooTBeTCTBYtOLAA 3HAYEHUSAM

to, t1, ..., t,, Ha3blBaeTCA pa3dbneHnem
kpusoi [
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Teopusi KpuBbIX

Coepunne toukn My, My, ..., M, oTpeskamu,
nosfy4nmM fomanyto P,, KoTopasi Ha3blBaeTCH
BNMCaHHOW B KpuByto [ .
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Teopusi KpuBbIX

HnunHa kaxxgoro otpeska My_1 M, pagHa
[7(t) — T(te-1)]-
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Teopusi KpuBbIX

HnunHa kaxxgoro otpeska My_1 M, pagHa
7(tx) — 7(tk—1)|. CnepoBaTensHo, anuHa o, BCeil
nomatoii P, paeHa

n
oy =3 [F(te) — Fte1)|-
k=1
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Teopusi KpuBbIX

Onpeaenerue
HnnHov kpunBoii [ HasbiBaeTcs TouHas
BEPXHSISI TPaHb AJIMH BCEBO3MOXKHbIX JIOMaHbIX
P, Te.

Lr = supo,.
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Teopusi KpuBbIX

OnpeneneHne
Ecnu dyrkuns 7(t) HenpepbiBHa Ha oTpeske
[a, b], To kpngas [ Ha3biBaeTCcs HENpepbIBHO

AndbcpepeHumnpyemMoii.
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Teopusi KpuBbIX

Teopema (o nepemerHoii ganHe gyru)

[lycTb kpueas [ HenpepbiBHO
onddeperympyeMa. Torga nepeMeHHast aJivHa
nyrv [, oTcuuTbiBaemas oT Havana r(a) kpusoii
[, sBAsieTca Bo3pacTatolleli HenpepbiBHO
andbdepeHMpyeMoit dbyHKLUMUel NepeMeHHONR t.

[Tpn 3ToM

% - \/(x/(t))z + (y'(£))2 + (Z(2))? =

dr
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I(t) - nnuHa
ydactka AC
kpueoii AB.

MA, Mogynb 2, Jlekuyusa 2.8
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PaccmMoTpuM nnockyto KprByto

M= {x(t),y(t)la < t < b}.
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PaccmMoTpuM nnockyto KprByto
M= {x(t),y(t)la < t < b}.
Torga

e~ VP (P
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Teopusi KpuBbIX

PaccmMoTpuM nnockyto KprByto
M= {x(t),y(t)la < t < b}.
Torga

e VP GO
o = /(O + (P
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PaccmMoTpuM nnockyto KprByto
M= {x(t),y(t)la < t < b}.
_ 2
e~ VP + (D)
Y

dl = \/(x'(t))* + (y'(t))dt
Y
(dI)? = (x'dt)* + (y'dt)* = (dx)* + (dy)*.

Torga

|~|-
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PaccmMoTpuM nnockyto KprByto

M= {x(t),y(t)la < t < b}.

Torga
=V @ G0
dl = /(x'(t))* + (y'(t))?dt
J

(A = (<a)? + (/) = (607 + ()"
di - ndcbepenuan g ayrn | = I(r). (@
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[eomeTpuydeckuii cmbica auchgpeperymnana dl:
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[eomeTpuydeckuii cmbica auchgpeperymnana dl:
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[lycTb KpuBasi [ B OKpecTHOCTM TO4YKM Xg
coBnagaet ¢ rpacukom dyHkuynm y = f(x).
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Teopusi KpuBbIX

[lycTb KpuBasi [ B OKpecTHOCTM TO4YKM Xg
coBnagaet ¢ rpacukom dyHkuynm y = f(x).
Torga
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Teopusi KpuBbIX

[lycTb KpuBasi [ B OKpecTHOCTM TO4YKM Xg
coBnagaet ¢ rpacukom dyHkuynm y = f(x).
Torga

MyP = dx = x; — xp - NnpupaLleHne aprymeHTa x
cyHkunu f(x) npn nepexoge OT TOUKM Xg K
TOYKE Xi.
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Teopusi KpuBbIX

[lycTb KpuBasi [ B OKpecTHOCTM TO4YKM Xg
coBnagaet ¢ rpacukom dyHkuynm y = f(x).
Torga

MyP = dx = x; — xp - NnpupaLleHne aprymeHTa x
cyHkunu f(x) npn nepexoge OT TOUKM Xg K
TOUKE Xi.

PM; = Ay = y1 — yp - npupalierune dyHKLnN
f(x) B TOUKe Xg, COOTBETCTBYIOLLEE MPUPALLEHNIO
aprymeHTa dx. e
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Teopusi KpuBbIX

PN = dy = f'(xp)dx - npupalieHune opanHaThl
KacaTesbHOW K rpaduky dyHkuyum f(x) B Touke
Xp NPV Nepexofe K TOo4Ke Xj.
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PN = dy = f'(xp)dx - npupauierne opanHaTsl
KacaTesbHOW K rpaduky dyHkuyum f(x) B Touke
Xp NPV Nepexofe K TOo4Ke Xj.

[Tockoneky AMyPN - npsmoyronbHbiii, To

MoN? = MyP? + PN? = (dx)? + (dy)?
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PN = dy = f'(xp)dx - npupauierne opanHaTsl
KacaTesbHOW K rpaduky dyHkuyum f(x) B Touke
Xp NPV Nepexofe K TOo4Ke Xj.

[Tockoneky AMyPN - npsmoyronbHbiii, To

MoN? = MoP? + PN? = (dx)? + (dy)? = (dI)?.
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Teopusi KpuBbIX

PN = dy = f'(xp)dx - npupauierne opanHaTsl
KacaTesbHOW K rpaduky dyHkuyum f(x) B Touke
Xp NPV Nepexofe K TOo4Ke Xj.

[Tockoneky AMyPN - npsmoyronbHbiii, To
MoN? = MyP? + PN? = (dx)? + (dy)? = (dI)>.

U
|dl| = MoN.
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Teopusi KpuBbIX

OTctoga nonydaem, 4to audpdepeHunan AnnHeol
ayrn dl no abcontoTHo BeNnYMHE paBeH AJINHE
y4aCTKa KacaTebHOM, 3aKA0YEHHOrO MeXay
TOYKAMU Xg W X1.
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PaccmoTpum Ha nnockoit kpusoid [ Toukn My n
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KpusnsHa u pagnyc KprBU3HbI MNAOCKON KPUBOI

PaccmoTpum Ha nnockoit kpusoid [ Toukn My n
M. TpoBenem yepes 3Tn TOUYKU KacaTebHbIE.
[Tpu nepexoge oT Touku My k Touke My
KacaTeNbHasi noBopadusaeTcs Ha yron Ap.
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KpusnsHa u pagnyc KprBU3HbI MNAOCKON KPUBOI

OnpeneneHne

OTtHoweHne yrna Ap k gnude Al ayru,
3aKJ/to4eHHO Mexay Toukamu My n My,
Ha3bIBAETCA CpeAHen KPUBN3HOW AOYIW:
Ay

Ky = —2.
Al
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KpusnsHa u pagnyc KprBU3HbI MNAOCKON KPUBOI

OnpeneneHne

OTtHoweHne yrna Ap k gnude Al ayru,

3aKJ/to4eHHO Mexay Toukamu My n My,

Ha3bIBAETCA CpeAHen KPUBN3HOW AOYIW:
K, — 5F

Al

K, XapakTepe3yeT CpefHO N30rHYTOCTb

kpueoli. HYem menblue K, Tem banxe Kpreast K ..

(=

npAMon. et
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KpusnsHa u pagnyc KprBU3HbI MNAOCKON KPUBOI

Onpegenexne
KpuBunsHoiw kpusow [ B8 Touke M
Ha3bIBAeTCA Npegen

K= Ilim K.
M1—>M0
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KpusnsHa u pagnyc KprBU3HbI MNAOCKON KPUBOI

OnpeneneHne
Benundnna, obpaTHas KpuBu3He, Ha3bIBAETCS
pPanycomMm KPUBU3HbI.

MA, Mogynb 2, Jlekuymusa 2.8



KpusnsHa u pagnyc KprBU3HbI MNAOCKON KPUBOI

OnpeneneHne
Benundnna, obpaTHas KpuBu3He, Ha3bIBAETCS

pPagnycomM KpUBU3HbI.

Obo3HayeHne: R
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KpusnsHa u pagnyc KprBU3HbI MNAOCKON KPUBOI

OnpeneneHne
Benundnna, obpaTHas KpuBu3He, Ha3bIBAETCS

pPagnycomM KpUBU3HbI.

1
Obo3HayeHne: R = —.

K
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KpusnsHa u pagnyc KprBU3HbI MNAOCKON KPUBOI

[lpoeesem Kk kpueoii [ B Touke M Hopmans u
OTJIOXKWM Ha 3TOW HOpMasu B CTOPOHY
BOrHyTOCTU Kpueoii oTpesok MN c anuHoii,
paBHoOi R.
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KpusnsHa u pagnyc KprBU3HbI MNAOCKON KPUBOI
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KpusnsHa u pagnyc KprBU3HbI MNAOCKON KPUBOI

Onpeaenerune

Touka N Ha3biBaeTCcsd LEHTPOM KPUBU3HLI, a
OKPY>XHOCTb C LieHTpom B Touke N 1 paguycom
R - OKPY>XHOCTbIO KPUBU3HbI MJI0CKOI
Kpueoi B Touke M.
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