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YacTHbIe cJIy4au JIMHBI AyTH
1. ZAIBHOC 3a/1aHHE KPUBOIL.
IlycTth kpuBas 3ajjaHa SBHO B Buje y= f(x), a<x<b. bepa B

KadecTBe IapaMeTpa f=x, noiayumM, uto x'(£)=1, y'(¢)= f'(t) u Hama
dbopmyia gaet

s=| J+ (o)t



2. KpuBasi B IOJISIPHBIX KOOP/AUHATAX.

r (0

O -

B moJsipHBIX KOOpAUHATaX KpUBas 3aJaeTcs ypaBHCHUEM ,TJe 0 -
ITOJISIPHBIA YTOJI, MEHSIFOIIUICS B IIPEEIax



IIpy 1mepexone K JIeKapTOBBIM KOOpJWHATaM, IIOIYYUM YpPaBHECHHE
KPUBOH B apaMeTpHUUeCKon (popme
x=r(0)cosO,
{y =r(0)sino,
B KOTOPOM yToJ1 O UrpaeT polib IapaMerpa.
Tenepb uMeeM

a<OLP,

x'(0)=r'(0)cosO—r(0)sino,
V'(0)=r'(0)smn0+r(0)cosO,
OTKYJia, TIOCIIE HEeCIIOKHBIX MpeoOpa3zoBaHMi, IOy THM
(X'(0)” +(¥'(0) = (r'(0)” +7°(8)
TaK 4YTO JJIWHA JIyI'd KpHBOH B MOIIPHBIX KOOpJAMHATaX JaeTcs
BBIpaKCHHUEM

p
s=| J@(0)? + 2 (0)d0.



3. MomHa ayru kagk GyHRousg or mnapamerpa. [Auddepennuan
JJIAHBI JIYTH.

HyCTb TCIICPb MbI UIIIEM JUIMHY AYIH OT TOYKH CO 3HAYUYCHHCM IIapaMceTpa,
pPaBHBIM IO TOUKHU CO 3HAYCHHUCM I1apaMeTpa, paBHBIM {.



Torma nmeem

s() = [N@Y +(/ () dr.

OTCIO,I[a ITIOJIYHacM

') = (@) + (1))

IIpeoOpaszyem 510 BelpaxkeHue. iMeem
ds = s'(t)dt = (¥ (0))° +(V' (1) dt =
= () + (' ()i =AJelx’ + v,

YTO W JIaeT SBHOE BBIpaXCHHE U1 AudPepeHnmaia JJIMHbL JyTH ITIOCKON
KPHBOM.




B nonsgpHOM cucTeMe KOOPpAMHAT MOy daeM

50) = [('(9)* +77($)d9,

OTKY Jla

5'(0) = /(' (0) +72(0).
ds(0) = s'(0)d0 = /(' (0))* +r2(0)d6 =
= (' (©)dO)? +(r(0)dD) =/(dr)* +(rdD)?,
qTO U JacT Bpra}KeHI/Ie JUIA I[I/I(l)(i)epeHHI/IaJIa JJIMHBI I[yI‘I/I B HOJISIpHBIX
KOOpI[I/IHaTaX.







B TpexmMepHOM OpOoCTpaHCTBE KpHUBasl 3aJaeTCs CISIYIOMMIM 00pa3oM :

(x=x(1),
v=y@), t,<t<T.
|z =2z(1),

JImrHa 1yTH IIPOCTPAaHCTBEHHON KPUBOU paBHA

s = [VEO + /O + (@ @0)dt.

Jinddepennyan 1yru paBeH
ds = \/de +dy’ +dz” .
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Pa3o0ObeM oTpe3ok [a,b] HAa yacTH a=Xx, <X, <X, <..<X, <X, =b U
nycts m, = mmf f(x) u M, = sup f(x). CocraBUM BeIUYUHEI

el %] XE[X;, %]

n—1 n-1
P, :ZmiAxl. u P :ZMl.AxI., B KOTOPBIX Y3HaeM BEpXHUE U HIDKHUE
i=0 =0

. * . *
cymMmmbl JlapGy. Bemmuuubsl [.=lmFP. u [ =lhmP  Ha3pBawoTCH
A—0 A—0

BHYTPEHHEN Y BHEIIHEW IUIOIIAJIMH KPUBOJIUHEHHOU Tpalleliuu. LEcim
3
BBITIOJIHAETCS PaBEHCTBO [. =1 =P, To UX o0lIllee 3HaUCHUE U HA3bIBACTCS

IUIOMIAIbI0 KPUBOJIUHENHON TPaIICI .
Ecmu dyHkims f(x) uHTErpUpyeMa Ha oTpeske [a,b], TO, BCIIOMUHAS

TCOPHIO OIIPCACICHHOI'O MHTCI'PaJId, MOJKHO 3allUCaTh
b
P =] f(xd.
a

HTO U OIIPCACILICT ILIOIAa b KpI/IBOJII’IHef’IHOf’I TPAIICITHH.



y=fx)

Tak kak I0Io1ma b HC MOZKCT OBITH OTpPII.[ElTGJIbHOfI, TO B 5TOM CJIYHac
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B stom CJIydac O4UCBHUJHO, YTO




H&KOHGH, B 5TOM CJIy4ac



IL1omaah KpUBOJIMHEHHOTI0 CEKTOPA

r=r(0)

O

PaCCMOTpI/Il\/I KPHUBYIO R >, 3dJIAHHYIO B IIOJEIPHBIX
KOOp/JNHATax. COCHI/IHI/IM KOHIIbI KpHBOﬁ IMPAMBIMHA  JIMHWAMHA €
IMIOJIXOCOM  CHUCTCMbI KOOPJIHUHAT. HOHy HUBIIAACSH (bm‘ypa Ha3bIBACTCA]
KpHBOJIPIHGﬁHBM CCKTOPOM.



Pazo0bem otpesok [o,[3] Ha wactTn o =0, <0, <0, <...<0, ;<0 =B u
nycth A =maxAD,. Ilycts manee r, = mf r(O)u R, = sup r(0).
d 0€[6,.0,,,] 0€[6;.0,,4]

1 n-1 . 1 n—1
[Toctpoum BemmuwHBI P.=— Y #°A0, mw P ==Y R’AD.. wumMmerommue
Tp 2 ; Fi b 2 ; Fi Fi

CMBICJI BHYTPEHHEW U BHEINIHEW IUIOM@Jed KPUBOJIMHEWHOIO CEKTOPA.

. . %
Ecmm lmP.=lmP =P, 10 BemmumHa £F HaspBaeTcsd IUIOINAIBIO
A—0 A—0

KpuBOJIMHeHOTO cexTopa. Ecim dyakims r(0) uaTerpupyema Ha [o,[3]
TO

-
>

1k,
P=§j (©)dO.

oL



O0beM Tes1a BpalleHus
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, 3aJaHHasj Ha OTPC3KC

Hpe,I[CTaBI/IM 0666, qTO MMCCTCIH KpHBaid

IIycth »Ta kpuBast Bpammaercss okoyo ocu OX. Ilonyuaromeecs

TCJIO HA3BIBACTCA TCJIOM BPaAaIlllCHHH



PazoObeM oTpe3ok [a,b| Ha "WacT a=x,<x,<x,<..<x,,<x,=b 1
onpegemuMm m, = mf f(x) u M,= sup f(x). A KaxIOM OTpe3Ke

el % ] xe[ X, % 4]

IIOCTPOUM HMJIMHJAP C PaJIiyCcOM OCHOBAHUA 1, U BEICOTOU Ax,. Bee 3T
IMIAHAPHL Oy AyT BIHCAHBI B HAINE TElIO BpallleHud U UX OOIuil o0beM

n-1
_ 2
Oy et paBeH Vi, = ani Ax; .
i=0
Jlaliee, Ha KaXJOM OTpe3Ke IIOCTPOUM MUJIMHAP C PajuycoMm
ocHOoBaHuA M, W BBICOTON Ax,. Bce st mmmuuapel OyAyT ONHUCAHDI

OKOJIO HAIllero Teja BpallleHusI W HUX oOmmi oO0beM OyJeT paBeH
. n—1 )
Vh=) mM [ Ax,.
i=0

. . *
Ecmu limV, =lim})” =17, To BemmuuHa J” HasbIBaeTCsI 0OBLEMOM Tella
A—0 A—0

Bpammenusa. Eciu oyHKIUg f(x) UHTErpupyema Ha [a,b], To oueBHIHO,
qTO

V = xifZ (x)dx



[pumep. O0bEéM mapa

‘R R

OdeBUAHO, UTO IMMap IOJIyHYaeTcsl BpallleHUeM IOJIyOKPYXKHOCTH OKOJIO
ocu OX. [losTomMy 00BeM mIapa



