MaremaTunueckuii agajimns

Moaynb 4. Oyuxiun
HECKOJIBKUX IIePEMEHHBIX

Tekcr 4.4

Anborarus

DJIeMeHTHI Teopuu KpuBbIX. KpuBu3Hasi u pajnyc KpUBU3HBI ILJIOCKOM

KPUBOI.

1 Teopusi KpuBbIX

[Iyctb BekTOpBI T(t) TIpH BCEX 3HAYEHUSIX MEPEMEHHOIT ¢ IpUKperLe-
Hbl K Touke O, KOTOpasi siBJIsIeTCsl HaYaJloM JIeKAPTOBOI CHCTEMbI KOOP-
JIUHAT.

Bekrop 7(t) coenmunsier Touky O ¢ Hekoropoit Toukoii M. CoorBer-

CTBEHHO, T(t) HA3bIBAETCsI PaJIMyc-BEKTOPOM TOUKH M.
3a KoopauHaThl TOYKN M BO3LMEM KOOPAMHATHI €€ PaInyC-BEeKTOPA.

v A
M(x(0):y(0)2(0)=M()

T(t)=(x(1),y(1),z(1))

X

Onpedenenue
Henpepbisroe oTobpazkenue orpeska [a, b B npocTpanctso R Hasbl-

BaeTCss KpUBOIT 1 obo3Hadaercs I
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MI'TY um. H.9. Baymana Kadeapa “Bricimas maremaTnka’

Cnocobwvi 3a0anuA:
1.T = {M(t)|la <t < b} - Toueunoe npencrasiaenune. Kpupas I

3aj1aeTcest Kak orobpakenue M (t), craBsinee B COOTBETCTBHE UHCITY T
Touky M mpocTpamncTsa.

2. ' = {F(t)la < t < b} - BexkTopHOe Tpejcrasienne. Kpupas T
3aJ14€TCsI B BUJI€ BEKTOPHON (DYyHKIINN F(t), CTaB4IllCl B COOTBETCTBUE
qucity t pajinyc-BeKTOp T TOUKH IIPOCTPAHCTBA.

3. T ={z(t),y(t), z(t)|a < t < b} - KoopAUHATHOE TTPEJICTABICHUE.
Kpusas ' 3a/iaercs B Bujie Tpex CKaJISIpHBIX (QYHKIIUiL, [PECTABIISIIO-
X coboi KOOPJMHATHI TOYKK B 3aJIaHHON JIEKAPTOBOIl crcTeMe KOop-
JTHAT.

Onpedenenue
MHozkecTBO ToueK mpocTpancTsa 3, Ha KoTopoe oTobparkaeTcs OT-

pe3oK [a, b], HasbIBaeTCsI HOCUTEJIEM KPuBOii [

YA
[, t=a » M(a) HOCHTENb KPHUBOI

----
-
-

T(a) M(b)

________

Onpedeaenue
Eciin HOCUTEND JIEXKUT B HEKOTOPOII ILJIOCKOCTH, TO KPUBasi HA3bIBa-

eTcsl TIJIOCKOIA.

Onpedenenue
[TocieroBaTeIbHOCTD TOYEK L, t1, ..., t,, YAOBIETBOPSIONIAs YCIOBUIO
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MI'TY um. H.9. Baymana Kadeapa “Bricimas maremaTnka’

a=1ty <t <..<t, 1 <t,=>b, Ha3bIBaeTCsi pa30MeHNEM OTpPe3Ka
[a, b.

Onpedeaerue
[TocnenoBarenbuocts Touek My, My, ..., M, cooTBeTCTBYIONMAas 3Ha~
YeHusaM t, ..., t,, Ha3biBaeTcs pa3dueHueM Kpuboii [

Coeaunus Touku My, My, ..., M, orpeskayu MoMq, MM, ..., M, 1M,
MOJIYYIMM JIOMaHy10 P, KoTopasi Ha3bIBAeTCs BIUCAHHON B KpUBYIO 1.

Jmna kazxaoro orpeska My 1 My, pasuaa |F(t) — T(tx_1)|. CienoBa-
TeJbHO, JUIMHA O, BCeil JJoMaHoil P, paBHa:

on =Y [F(tr) — T(te)].
k=1

Onpedeserue
Jlmaoit xpuBoiil ' Ha3biBaeTCsl TOUHAS BEPXHss I'DaHb JIJIMH BCE-
BO3MOYKHBIX JIOMaHbIX P, T.e.

Ly = supo,.
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MI'TY um. H.9. Baymana Kadeapa “Bricimas maremaTnka’

Onpedenerue
Ecmn dynknns 7 (t) HenpepbiBHa Ha oTpeske [a, b], To kpusas [ Ha-
3bIBaETCAd HEMPEPBIBHO JudPepeHTnpPyeMOii.

Teopema (0 nepemennoti daune dyeu)

[Iycts kpuBast I' HenpepbiBHO Jinddepennupyema. Torjaa repemen-
Hasi JJINHA JyTh [, OTCYnThIBaeMasi 0T Havasa 7(a) Kpusoii ') sBiistercst
BO3pacTaloleil HelpepbiBHO M depeHImpyemMoii pyHKIei mepeMen-
noit t. [Ipu sTom

dr
dt

dl

Z = VEOP+ )7+ ) =

I(t

i(a) T(b)

O
Pacemorpum miockyto kpusyto I' = {x(t), y(t)|a < t < b}. Torga

d

o~ VP GOP
Y

dl = /(1)) + (y'(1))dt

nJjim

(dI)? = (2/dt)? + (y'dt)* = (dx)* + (dy)>.

dl - nmuddepennmal JIMHB YTH IJIOCKONH KPHUBOIL.
Pacemorpum reomerpudecknii embic auddepennuasia dl:
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MI'TY um. H.9. Baymana Kadeapa “Bricimas maremaTnka’

yaA

YO+AY """"""""""""""""""""""" d
! KacarenpHag K [

ol

x,tdx X

PM = Ay - npupamenne ¢yHKIUN y B TOUke Ty + dr,

PN = dy - npuparienune opjiunaTsl KacaTeJbHOI B TOUKe xg + d,

AMyN P - upsiMOyTOJIbHBIN TPEYTOJIBHIK

= MyN? = MyP? + PN? = dz? + dy* = (dI)?

Orcrojia mojydaeM reoMeTpudecKuii cMbic auddepennnaia JInHbI
JIyT'U IIJIOCKOIT KPUBOIi:

Huddepentman JmHbl ayru dl paBeH NpHUPAIIEHUIO JJIUHBI Kaca-
resbHOil MyN.

2 KpuBusHa m pajinyc KpMBU3HBbI ILJIOCKOI
KPUBO
Paccmorpum nva kpusoit I' Toukn My n M;.

[IpoBejiem 1epe3 atu Toukn Kacaresbhble. [Ipu mepexoge or Toukn
My x Touke M7 KacaTebHasi TOBOpadnBaeTcs Ha yroj Ap.
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MI'TY um. H.9. Baymana Kadeapa “Bricimas maremaTnka’

Onpedenenue
Otrnormrenne yriia A K jymHe Al ayru, 3aK/JII0YeHHONR MeXKIy TOY-
kamu My n M, naspiBaeTcd cpeaHeii KpUBU3HOM AyTuU:

K. _ B¢
ST = -
Al
K, xapakTepe3yeT cpeJjIHIoI0 H30rHYyTOCTb KpuBoit. Yem Menbiie Ky,
TeM OJIMzKe KpuBasi K IIPSMOIA.

Onpedenenue
KpuBusnoii kpunoii [' B Touke M, nazbiBaeTcsd mpeet

K= lim K,.
M1—>M0

Onpedenenue
Bennunna, obparHast KpuBHU3HE, HA3LIBACTCA PAJUYCOM KPUBU3-
HBL.

1
Ob6oznauenune: R = —.
K
[IpoBenem k kpuboii I' B Touke M HOpMaab W OTJIOXKHUM Ha STOM
HOPMaJI B CTOPOHY BOIHYTOCTH KpuBOil oTpe3ok M N ¢ j1jmHoli, paBHOI

R.
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MI'TY um. H.9. Baymana Kadeapa “Bricimas maremaTnka’

Onpedenenue

Touka N HasbIBaeTCs IEHTPOM KPHUBU3HBI, & OKPYKHOCTL C IIE€H-
TpoM B Touke N u pajanycoM R - OKPY>KHOCTbIO KPUBU3HBI ILJI0CKOIT
KPUBOIL.
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