Maremarniecknit anaans
Mojynb 2. dndpdepennnanbaoe
ncaucaeHne PyHKIUi 01HON ITepeMeHHO
Jlekmua 2.8

Anborarus

DJIeMeHTBhI Teopuu KpuBbIX. KpuBu3Hasi u pajnyc KpUBU3HBI ILJIOCKOM
KPUBOI.

1 Teopusi KpuBbIX

[Iyctb BekTOpBI T(t) TIpH BCEX 3HAYEHUSIX MEPEMEHHOIT ¢ IpUKperLie-
HBl K Touke O, KOTOpas SABJISIeTCs HAYAJIOM JEKAPTOBON CUCTEMbI KOOP-
JIHAT.

Bekrop 7(t) coenmunsier Touky O ¢ Hekoropoit Toukoii M. CoorBer-
CTBeHHO, T(t) siBysiercst pajmyc-BekropoM Toukn M. Torma 3a koopu-
HaThl TOUYKH N TPUHUMAIOTCST KOOD/MHATEI BeKTOpa T(t).

VA

Onpedenerue
HernpepbiBaoe oToOpazkernne orpeska [a, b] 1icIo0Boil IpsMoil B Tpex-
MepHOe IIPOCTPaHcTBO ¥ HasbiBaeTCs KPUBOIL 1 obo3Hauaercs I
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MI'TY um. H.9. Baymana Kadeapa “Bricimas maremaTnka’

Cnocobw, 3adarus Kpueoti:
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 T(t), CTaBAIIEIl B COOTBETCTBUE

quety ¢ pajinyc-BeKTOp T TOUYKH IIPOCTPAHCTBA.
3. T ={z(t),y(t), z(t)|a < t < b} - KoopAUHATHOE TTPEJICTABICHUE.

Kpupas I' 3ajiaercst B Bujie Tpex CKaJsIpHbIX (DYHKIUN, TPEJICTABIISAIO-
X coOOI KOOPJAMHATHI TOUYKHU B 3aJlaHHOIl JIeKapTOBOil cucTeMe Koop-

JUHAT.

Onpedenenue
MHOZKECTBO TOUEK TPeXMEepPHOTo IPOCTPaHCTBa 3, Ha KOTopoe 0To0-

pazkaeTcst OTpe30K [a, b], Ha3bIBaeTCst HOCUTEJEeM KpuBoii [

Onpedenerue
Eciau HOCHTEIL KPUBOI JIEXKUT B HEKOTOPOIi IJIOCKOCTH, TO KPUBAs

Ha3bIBACTCSI IJIOCKOIA.

Samevarue:
B jasnbHeiinmem 1o ¢JIoBOM KpuBasi Mbl OyJIeM IOHIMATh KaK camy

KPUBYIO (0TOOpasKeHue), Tak U ee HOCUTEJIb B 3aBUCHMOCTH OT KOHTEKCTA.
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MI'TY um. H.9. Baymana Kadeapa “Bricimas maremaTnka’

Onpedenerue
[TociemoBaTeIbHOCTD TOYEK L, t1, ..., t,, YAOBIETBOPSIONIAs YCJIOBUIO

a=1ty <t <..<t, 1 <t, =0, HazbIBacTCsd pa3dueHneM OTpe3Ka
[a, b].

Onpedenenue
[TocnemoBarenbaocTh ToueK Kpusoit My, My, ..., M,,, cOOTBETCTBYIO-
masl 3Hadenusam to, tq, ..., t,, Ha3blBaeTcsd pa3dneHneM KpuBoii I

Coeaunus Touku My, My, ..., M, oTpe3kamu, IOJIyUUM JIOMaHYyiO P,
KOTOpasl Ha3blBaeTCsi BIUCAHHOW B KpuBYylo [

Jmna kaxkgoro orpeska My My, pasua [T (t;) — T (tr_1)|. Crenoa-
TeJbHO, JUINHA 0, Bceil JjomMaHoil P, paBHa
n
on =) [F(tr) = T(te-1)l.
k=1
Onpedenenue

Jnaunoii kpuBoit [ nasbiBaeTcsd TOUHAS BepXHds IpaHb JIJIMH BCe-
BO3MOYKHBIX JIOMAHLIX F,, T.e.

Lr = supoy,.
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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

dl A7
o 7(11)2 1412 e |4
& R T WOE T EOR = |
(1) ,
\/_\"’C
A‘
B Ha pucynke [(t) - minna
- yaactka AC kpusoit AB.
#(a)

dl = \/(2'(t))? + (y'(t))2dt

(di)* = (2'dt)” + (y'dt)* = (dz)* + (dy)*.
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MI'TY um. H.9. Baymana Kadeapa “Bricimas maremaTnka’

3aech dl - nuddepentuan puabl gyru | = [(t) mwiockoit kpusoii T

Teomempuneckuts cmovicn dupdepenyuana dl:

VA

fyl

Ay<

\yo

[Tycts kpuBasi I' B OKpecTHOCTH TOYKH X COBIAJaeT ¢ IpadukoMm
dbyuknnn y = f(x). Torga

MyP = dx = x; — x¢ - npupainenne aprymenra r dbysxiun f(x)
IPH [Iepexojie 0T TOYKHU T( K TOUKE T7.

PM, = Ay = y; — yo - npupaienue bysxiun f(x) B TOUKe g,
COOTBETCTBYIOIEe IPUPAIIEHUIO apryMeHTa dr.

PN = dy = f'(x¢)dx - npupaiienie opjimHaThl KacaTeJbHOl K Tpa-
dbuky byaknnu f(x) B TOUKe Tg NpH Epexojie K TOUYKe I7.

[Tockombky AMyPN - npsiMOyro/ibHbII TPEYTrOJIbHUK, TO
MyN? = MyP? + PN? = (dz)* + (dy)? = (di)*.
Y
|dl| = MyN.
Orcroza mosydaem, uto gauddepeHiuast JInHbL Ay dl 1o abcosoT-
HOII BeJIMUNHE paBEH JIJIMHE YIacTKa KacaTe/bHOMN, 3aKII0UeHHOTO MEK, Ly
TOYKAMU Xy U X7.
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MI'TY um. H.9. Baymana Kadeapa “Bricimas maremaTnka’

2 KpuBusna m paanyc KpuUBU3HbBI IIJIOCKOI
KpPUBOI1

Paccemorpum Ha mtockoit kpusoit I' Toukn My u M. Ilposesem de-
pe3 9Th ToukM KacarejabHuble. [Ipm mepexose ot Touku My k Touke M,
KacaTe/bHas OBOPAYMBAETCS HA Yo Agp.

Onpedenerue
Otnomenne yriia Ap K jamuae Al jiyru, 3aK/JII09€HHON MeXK/ Ty TOY-
kamu My u My, nazpiBaercs cpej/ilHeli KpUBU3HOM AYyTH:

Ay

K, =—*.
Al

K, xapakTepesyeT cpe/IHIOI0 N30THYTOCThL KPuBoil. deM Menbine K,
TeM OJIKe KpuBash K ITPAMOI.

Onpedenenue
KpuBusnoii kpunoii [' B Touke M, nHazbiBaeTcs 1mpee

K= lim K,.

M1—>M0
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MI'TY um. H.9. Baymana Kadeapa “Bricimas maremaTnka’

Onpedenerue
Benmaunna, obpaTHasi KpUBHU3HE, Ha3bIBACTCS PaAUMyCOM KpPHUBU3-
HBL.

1
06 R =—.
o3HaUYeHe 7

IIpoejiem kK Kpupoit I' B Touke M HOpMaJib M OTJIOXKUM Ha, 9TOI
HOPMAJIN B CTOPOHY BOTHYTOCTHU KpUBOil oTpe3ok M N ¢ mimHoit, paBHOM

R.

Onpedenerue

Touka N HasbIBaeTCs IEHTPOM KPHUBU3HBI, & OKPY>KHOCTH C II€H-
TpoM B Touke N 1 pajuycoM IR - OKPY>KHOCTbIO KPUBU3HBI [LJIOCKOI
KpuBOii B Touke M.
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