F'TABA 5
IIOBEPXHOCTHbIE MHTEIPA/JIbl

B pasubix ¢Qusnyeckux BONPOCaX YAacTO BCTPeYalOTCH PYHKUHUH,
3ajaHHble Ha TOH Wiy uHo#t mnosepxnocTH. Ilpumepamm Ttakux ¢ynxuuit
MOTYT CJAYXWTH IUIOTHOCTH paclpelefeHyust 3apAioB HA I[OBEPXHOCTH
OPOBOAHYKA, OCBELIEHHOCTb IOBEPXHOCTH, CKOPOCTH KMAKOCTH, NpOTe-
Kaiollle#t yepes HEKOTOPYIO IMOBEPXHOCTh, ¥ T. A. ITa IJjaBa IMOCBALLEHA
H3YYEHHUIO HHTErpajioB OT (YHKUMA Ha NMOBEPXHOCTH, TaK Ha3bIBaeMbIX
MOBEPXHOCTHHIX MHTErpPaJOB, H HEKOTOPHIM UX NMPUMEHEHHAM.

Teopyus NMOBePXHOCTHBIX WHTErPajoOB BO MHOIOM aHaJOrMYHa TeOpHH
KpUBOJMHEHRHBIX HHTErPasioB, U3AoXeHHOR B npelbinywell raase. B €act-
HOCTH, MB! ¥ 37ech OyIeM pa3/iMyaTh MHTErpajsl MepPBOro W BTOPOro poaa.

Broas omnpelnesieHue INOBePXHOCTHOrO WHTerpaJja, Ml OyiaeM omu-
paThbCA Ha HEKOTOPhle CBENEHHS O MOBEPXHOCTAX, U3/ioweHHBe B §§ 3 u 4
rr 3, ¥ B NepBYI0 ouepeis Ha IOHATHE IJAOWIAAM KPHMBOH MOBEPXHOCTH.

§ 1. lloBepxHocTHBIE MHTErpa/db NEPBOro poia

1. OnpenelleHye NOBEPXHOCTHOTO MHTErpajia OT CKajspHoH ¢yHk-
vy, ITycTh B TOUKAX KYCOYHO-IAaAKOH MOBEPXHOCTH 3 ¢ KYCOYHO-rai-
KoH rpanuue#t*) L onpeaefiera wHekoTOpas orpaHuueHHas QyHKIHAS
f(M). PazobbeM MOBEPXHOCTb X KYCOUHO-TIAAKMMH KDHUBBIMM Ha
4actd 2y, Dy, .. .0 B, (puc. 5.1). Tlnomans xamao# u3 HuX 0OO3HAUUM

o; i=1, 2,..., n). BoiOGpas B xamno#t U3 3T¥x yacrefl NMPOU3BOJIBLHYIO
Touky M;, COCTaBUM CyMMy
n
T=2f(M)o; (5.1)

KOTOpYI0 Mbl OyleM Ha3blBaTb UHMEZPAAbHOL CcYMmOU, oTseualoLied
¢yuxunu  f (M) (npun nanHOM pa3OHEHWH ITOBEDXHOCTH X M JLAHHOM
BuGope Touek M;).

*) [loBepxHocth = MoWer GuiTb, B UACTHOCTH, 3AMKHYTOM.
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Beenem caenyiouiee

Onpedenenue. Ecau npu cmpemaenus nauGoaswezo u3 0ua-
Mempos wacmeii 3, nosepxunocmu % £ nyro unmezpassiste cymms T
CMPEMAMCST K HEKOMOPOMY KOHEUHOMY Npedeny, mo smom npedenr
Ha3ol8aemcss NOBEPXHOCMHBM UHMEZPAAOM NREpPBOZO
poda om dynxyuu (M) no no-
gepxsuocmuy X u o06o3nasaemcs
CUMBONOM

z

f ff(M) do. (5.2)

z

Touky M mnosepxHOoCTH X MOXHO
3axaTh JEKAPTOBHIMM KOOPAMHATAMH
x, y, 2. [osromy byuxuuio [ (M),
onpeneseHHy0 Ha X, Mb GygeM 00o-
3HavaTh Takwe f(x, ¥y, 2), a COOT-
r BETCTBYIOLIHH TTOBEDXHOCTHBIA HHTe-

Puc. 5.1. Ipaj — CUMBOJIOM fff(x, y. 2)do.
b4

Tlpu 3TOM, oAHAKO, HEOGXOZMMO MOMHWTh, YTO MepeMeHHbe X, Yy W Z
He HE3aBMCUMBI, a CBfI3AHB! YCJIOBMEM: TOuKa (X, ¥y, 2) JAEKUT Ha MOBepX-
HocTH 2.

2, Cpejenue NOBEPXHOCTHOrO MHTErpaia K ABoiinomy. Mu cdopmy-
JUpOBaJM  Olpeje/eHHe TOBEPXHOCTHOIO MHTerpasa IlepBoro poaa,
Temepb BO3BHMKAET BONPOC 06 YCJAOBHAX €ro CyumeCTBOBAHHS M O CIO-
cofax ero (PaKTHYECKOro BHIYUCICHHUS.

O6a 3TH BOIpOCA pelraloTcd Jerko, MyTeM CBejeHHU MOBEepPXHOCTHOrO
HHTerpasa K JABOHHOMY.

PaccMoTrpuM cHavada npocrefinit ciayyad, Xxorxa moBepxHocTh 3afgaHa
ypaBHeHHEM B [EKAPTOBLIX KOOPAMHATAX.

Teopema 5.1, Ilycms X —z2nadian nosepxgocms, 3a0QHHAA
ypasnenuen z2=2(x, y), (x, VYED, 20e D—3amxnymas ozpa-
Ruuennan 00aacms, a f(x, ¥, 2)— HeKOomopas OIPAHUYEHHAA
dyuryun, onpedesennasn na nosepxunocmu %. Tozda cnpasedrugo
pasercmso

fff(X, v, z)d0=fff(x, v, z2{(x, y))l/-l—lr—z;z—lr—z;zdxdy. 5.3)

z D

Ilpu smom nosepxnocmuwii unmezpan, cmosuwuil cresa, cyuje-
cmsyem, ecau cyujecmsyem 080UR0E unmezpas, cmosujiii 8 npasol
sacmu pasescmsa (5.3).

NokasartenbcTBO. PasofbeM MOBEPXHOCTH % KYCOUHO-TAAKHMU
KpUBBIMM Ha n vacte#t ;. ChpoexTupoBas 3To pasbuenue HA ILIO-
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CKOCTb XY, Mbl THoJAyuuM pasbuenue obhactu D) Ha xBaspupyemble
wacru D; (puc. 5.2). Ilpu 3TOM nuaMeTp KaXAOro u3 sjieMeHtoB D,
Gygser He GOAblle, YeM JHAMETP COOTBETCTBYIOIIEro 3jeMenTa %; 110~
BepxXHOCTH .

PaccMOTpuM Temnepb WHTErpajib-
HYI0 CyMMY

n
Tr= Ellf(xz' Yir 2)0; (5.4

=
OTBCUAIOULYIO TMOBEPXHOCTHOMY HH-

Terpajy fff(x, v, 2)do. TIlno-
b

waabs O; 3J4eMEeHTa X; MOXHO mpen-
CTABHTL B BHIE

Oisz 1+z;2+z;2 dx dy, Puc. 5.2
D,
L

rae 2=z (x, ¥), ¥ 3aTeM, BOCHO/bL30BABUIUCE TEOPEeMO# O CpexHeM AT
ABOMHOTO WHTerpaja OT HelPepblBHOK (yHKIMH *), B BHIe
_ 12, % ® 12, % ENEN
o=V 142, (5} ¥)+2, (. ¥)Ss
rae (xf y’;f)——HeKOTopaﬂ TOuKa, npuHagiexnanias obaacta Dy, a §;—nJo-

mans 3ot obaactu. ChenoBartesibHO, MHTerpaJbHyl0 cyMMy (5.4) moxHo
HepemucaTh TaK:

= Elf(xz’ Vi 2 (% yi))y L4 2 (7 v =2, (55 ) S (B.4)

CpaBHuM ee C MHTerpajsHOH cymMmo#

T=23f (e vo 2(50 Y)YV 12050 v)+ 2 (5 3) Si 55

oTBeuaioilie#t NBOHHOMY uHTerpasy, CTosiieMy B pasencTse (5.3) cmpasa

(nipu ToM pasOuennn obaactu D), KoTOopoe OTBeuaeT JAHHOMY pPasbHeHmio
0BEPXHOCTH X).

Cymmer (5.4°) u (5.5) oTaMyalOTCA ApYr OT APyra TOJMLKO TeM, 4TO

12 2

B (5.5) 3uaueHus kak GyHKUMH f, TaKk U BHIpANKEHHUA Vl—f—zx -+ 2

OepyTcs B oiHOM u TOH ke TOuke (X;, ¥,), NPOU3BOJLHO BhHIOHpaemoit

BuyTpu asaementa D;, a B (5.4’) 3uavenus J/ l—i—-zl’j—f—z)’,2 Gepyrcs

*) IoBepxHOCT, 2==2z (X, ¥y) Mbl cudTaem raaakoi, CJAeA0BaTEJbHO,.

2 2
142, (&, )+ 2y (x, y) — venpepbiBHaa ¢ynxuua.
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B TOuUKe (x‘;f, y’;), AUKTYeMOH HaM TeOpeMO# O cpelxHeM W, XOTA M Tpu-

najJiencauiet Tomy ke 3zieMeHty D;, HO, BOOOlle roBOpsA, He COBNAAAIO-
meit ¢ toukoit (x;, v;).

2 ]
PyuxUus l/ 142, —{-—zy HEMpepbiBHA, d CEeNOBATE/AbHO, W PABHO-

MepHO HeNpephiBHA B 3aMKHYTOM oOrpaHuuensoit obaactu D, nostomy
st Kawaoro e > 0 maitmercss Takoe O; >0, uro

2 2
V2 (o v 25 (0 9) —
,2 * £ ,2 % o
— V142 (s )2 (5 )| <e (5.6
KaK TOJbKO MAaKCHMyM XHaMeTpoB obsacre#t [, cramer MeHbule, uem 0.
dyukuus f (x, ¥, 2) MO YCJAOBHIO OrpaHdyeHa, T. e.
[f(x, y, 2)] <K= const,

nosToMy u3 (5.6) criegyeT oLeHKa:

|\T—T|= Ef(xi, Yo 2(%5 ¥,)) [Vl—l—z)’:(x’;. y‘;‘)—lr—z;z(x’;, y’tf)——

— V127 (5 90+ 2] (50 3)] Si| <Ke B Si=Kes.  57)

rae S — miomaas obaactu D,

Tenmeps MH yXKe JerKO 3aKOHYMM JOKa3areJbCTBO TeopeMpl. Ecau
uHrerpas, crosuuuft B (5.3) cmpasa, CyumiectTByer, TO s BCAKOTO & > 0
Haltnerca Takoe 0, > 0, 4TO /i BCHKOM CYMMEI 7~‘, OTBevaloe# TaKoMy
pasbuenuio {D;} obnactu D, puaMerpsl 3JEMEHTOB KOTOPOro MeHblie Oy,
BLIIOJHEHO HepPaBeHCTBO

[ [y 2V 142 (6 942 (v yydxdy—T| <e.

D

(5.8)

[Tycts Temepr O=min(d;, 0,), a {%,}] —raxoe pasGuenue noOBepX-
HOCTH X, YTO AMaMeTpsl Bcex X, Meuplle, deM O, w mycts {D;]-—oTse-
valoutee emy pasOuenne obaactu D. Torga smamerp kamporo us D,
MeHblte, 4YeM O, M, CleXOBaTe/bHO, BHIOJHEHH Hepasenctsa (5.7) u
(5.8). M3 3TuX HepaBeHCTB MOJyYaeM, UYTO

‘fff(x, voz@ MV 1420 )27 (% vdxdy—T| <
1 D
<e(14KS)

IS BCAKOT'O AOCTATOHHO Meaxoro pasGuenus mosepxuoctd . Ho 370 u
03HauaeT, YTO Npefes MHTerpajbHHX CyMM 7  CYHIeCTBYeT W paBeH WHTe-
rpaay, crosuieMy B (5.3) cnpasa. Teopema aoxasaua.
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Caedcmsue. Ecau nosepxuocms 32— zaadxan, a @pyuxyus
f(x, v, 2) wenpepuisua no Hed, mo unmezpan

fff(x, y, 2)do
=
cymecmsyem.

HeficTBUTE/BbHO, B 3TOM ciyyae B paBeHcrse (5.3) cmpasa crour
uHTerpas OT HenpepblBHOH ¢yukumu. OH CyHIeCTBYeT, a CJeA0BATE/NbLHO,
CyLieCTByeT W CTOSIiWM CJieBa NMOBEPXHOCTHHIH HHTErpal.

3ameuanune 1. Tak kaxk (cM. m. 6 § 3 ra. 3)

l/ ] Tz 1
l+4-2: 42y = cos (m, 2) ’

TO paBeHCTBO (5.3) MOXKHO NepenucaTh TaK:

/f(x y. z)dcr~/ /f(x, v 25 V) e (6.9

ﬂepemeHnB POJM KOODAMHAT X, ¥ M 2, MOXHO B CJjyuyae IMOBEDPXHOCTH,
3a1aHHOK ypaBHEHHeM

x=x(y, 2),
MoJy4uTh pPaBEeHCTBO

/ [ 1y 2o = / [1a0. 0.y 2 2E - @9y

(rie D;— npoexlluA MOBePXHOCTH X HA INIOCKOCTH Y2), a4 B Cilyude
[MOBEPXHOCTH

=y(z, X)
—— pPaBeHCTBO

/ f(x y. 2ydo— / Sy 0, D (5.9,

(rae D2—npoexum| 2 Ha WIOCKOCTh 2ZX).

3ameuanue 2. Ecid HOBEPXHOCTH X COCTOMT M3 HECKOJABKUX
yacTe#t, Kaxiaf® U3 KOTOPHX MOxeT OHTb NpelCTaBieHa YpPaBHEHHEM
BUa

=x(y, 2), y=y(z, x) wm =z(x, ¥).

TO AJIf CBeJEHUS! MOBEPXHOCTHOTO HHTEr'PaJaa, B3ATOrO 10 TaKOH NnoBepx-
HOCTH, K JBOHHOMY MOXHO BOCIOJIb30BAThCH TeM, YTO MOBEPXHOCTHBIR
HuTerpaj 1m0 X paBeH CyMMe HHTErPajiOB, B3STHX [0 COCTaBASIOUIMM
STy HOBEPXHOCTb YACTSM, M 3aTeM npHMeHuTh PopMyast (5.9) K KaxaoMy
M3 3TUX YaCTHYHBIX MHTErpajioB B OTHEJSbHOCTH.



188 MIOBEPXHOCTHBIE HHTEIPAJIB [ra. 5

Ec/m 1MoBepXHOCTb 3ajaHa NapaMeTPHYECKHM YpABHEHMEM, TO pac-
‘CYWACHHA, HE OT/IMYAIMNECH CKOJbKO-HHOYAb CYILECTBEHHO OT IpuBe-
JeHHBX Bbliffe, NMPHUBOAST K Cjelyoueit Teopeme.

Teopzma &.1'. [Tycme X —zaadkas nosepxuocms, 3a0aHHasn
ypasuenuen

r=r(u, v),

u f(x,y, 2)—ozpanuyennas OYHKYUL, OnpPedeseHHAs Ha MmOl
nosepxuocmu. Tozda cnpasediuso paserncmso

[ ey pdo=
b
::fff(x(u, v), y(u, v), z(u, v))\/gug,n-—gfzdu dv, (5.10)
D

npuien nogepXHoOcMAn unmezpas, cmosuwul caesa, cyuecmsyem,
ecau moabko cyuecmayem O0sofinoli unmezpanr 8 npasoli wacmy
pasencmsa. _
3necs D — 06aacTb H3MeHEHHs INapaMeTpoB # H U, 4 gy Lpp Y
Z9o — K03dduLMEHTH NepBoi KBaAPATHYHOMR HOPMBI MOBEPXHOCTH (CM. 1. |

§ 4 ra. 3). Bripaxenue Vgugm,—gfz-du dv upencrasiser coboit 3ie-

‘MeHT ILUIOLAAN TOBEDXHOCTH, B3aNMCAHHHIA B KPUBOJVHERHBIX KOOPAU-
Hatax, Taxum obpazoM, dpopmyaa (5.10) osnauaer cienywouiee: 98 mozo

umobBp 3anucamb nOBepxXHoOCMHbE unmezpan fff(x, ¥y, 2)do
p
-8 8ude 080HHO020, HYICHO NOOCMABUMb B Ke20 BMecmO 0eKapmosux
Koopougam X, y, 2 mMO4eK ROBEPXHOCMU UX BbPANCEHUS 4epe3
Kpusosuneiinse Koopousame. U U U, @ 31eMeRm naowadu do mooice
3aMeHUMb €20 BB padCeduem #epe3 KPUBOuHelinsie KOO POUHAMBL.
dopmyna (5.3) u copmyast (5.9), (5.9 m (5.9;) smasgoTCH, Oue-
BHAHO, HacTHBIMM ciydasmu obue#t dopmyas (5.10). Jlerko nposeputs,
YTO Bce 3TH (OPMYJBl OCTAIOTCH B CW/je, KOrAa NMOBEPXHOCTh He riafxaf,
a KyCOuYHO-r/aaKad.

3. Hexotopnie mpumeHeHHs MOBEPXHOCTHBIX HMHTErpaJoB K MeXa-
Hyke, ITloBepXHOCTHBHIE HHTerpajnl INEPBOro pPoAd YacTO BCTpevalnTcd
B ¢usuveckux 3agawax. C TakuMy HHTErpajiaMy MPUXOAUTCH MMETh AEJ0
TIPH  U3y4eHWM pacrpelefeHus Macc 10 TOBEPXHOCTH, HallpuMep MPHU
HAXO0XJeHUH KOOPAMHAT LEHTpa Macc, MOMEHTOB WHepUHH MAaTepHalbHBIX
nosepxHoctet U T. 1. BEBOA COOTBETCTBYIOWIMX (DOPMYJH, MO CYLLECTBY,
HUYeM He OT/MYaeTCs OT BHIBOLA ¢OpMYJ, OTHOCHIMHUXCA K pacrhpefe-
ACHHMI0O Macc B IJIOCKOR 064aCTH uad BAOJb Kpuso# (cm. mmn. 3—5 § 4
ra. 1 un 3 § 1 ra 4), nosroMy Mb NpuBELeM JIMIIb OKOHYAaTe/bHbIE
pe3yJbTaThl, MpENOCTaBUB BCe BHIKAAAKY YMTATeJs 0.

[ycts no nosepxuocty 2 (rAaAkof waM KycouHo-riaaaxol) pacipe-
Zesiena HEKOTOpas Macca ¢ MOBEPXHOCTHOH NAOTHOCTBIO Q(X, ¥, 2),
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npencrasisioueit coboit HenpepuBHYIO ¢ynxkumio wa . Takyio mosepx-
HOCTh % OymeM KpaTKO HAa3bIBATb MAMEPUAASHOE NOBEPXHOCMBL.
Torna MMEOT MeCTO Clieaylomue (GOpMyJin:

1) Macca | MartepuajbHOR MOBePXHOCTH % paBHa

u=ffp(x. ¥, 2)do.

z

2) Koopaunars! LeHTpa Macc MarepuajJbHOH IMOBepXHOCTH olpele-
a0t hopMyaaMu:

ffxp(x, y, =) do ffyp(x, y, @) do
2 _ =
ffp(x,y.z)do ’ Vo= ffp(x.y,z)do '

b z

ffzp(x, y, 2)do
_ =
c_/ ffp(x,y.z)der

=
B uwacTHOCTH, AJIf OZHOPOAHOH MOBEPXHOCTH (P = const)

fzfxda fz_fydo £fzd0

xc:

z

.

[ * yc=———————, L‘: *
[T [Te “7 [T
= p> z
3) MomeHT MHEepUMH MOBEePXHOCTH X OTHOCHTENbHO OCH 2 paBeH

[ [+ ety 2)do.
b

Amnanoruuno BBIPpAXKAIOTCA MOMEHTBH! HHEPUHUH OTHOCUTEABHO APYIUxX
oceit.

4, TloBepxHocTHRIE WHTErpaJbn OT BeKTOPHHX ¢yHKuyil, O6mee
NOHATHE MNOBEPXHOCTHOrO MHTErpaja mepsoro poga. Buiue mu pac-
CMaTPUBAJM IIOBEPXHOCTHBIE MHTErPadl OT CKAJAMPHBIX Gyukuuit. ITo
MOHATHE JeTKO NMEepeHOCHUTCA Ha BeKTOPHBe eyHxkuuu. Ilycts

F(M)=Pi+Qj+ Rk

— HeKoTopast BekTopHast ¢yHkuust, 3alaHHas Ha nosepxxocru 2. Orpe-
AeJuM MHTErpad OT 3TOR (YHKUMM 10 TOBEPXHOCTH 3, NOJOKWB

ffF(M)do:iffp(M)do-HffQ(M)do+kffR(M)do.
= ) = z
(5.11)
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MBIl HA30BEM €T0 ROBEPXHOCMH B M UKMEZ P ALOM NEPBO2O
poda om sexmoproi dyrixyuu F. 3uauenue rtakoro uxre-
rpana npencrasiset coGoit BexTop. Bompoce 06 ycnoBusix cymecrsona-
HUA IOBEPXHOCTHOTO HHTErpaja IepBOro
poxa OT BEKTODHOH (QyHKLMU, O CBege-
HUY €ro K ABOHHOMY, O ero cao#crsax
M T. A. HENOCPEJACTBEHHO CBOASATCA K CO-
OTBeTCTBYIOLIMM BONPOCAM [JIs WMHTerpa-
JOB OT cKaMsApHHX oyukmuh P, Q u
R —xowmnounenr Bexropa F.

JLns namocTpalu 3TOr0 NMOHATUS Bhi-

Z

7 gucnum cully, C KOTOpPOR MaTepuaJbHas
p NOBEPXHOCTh HNPUTAIUBACT MATEPUATHLHYIO
7 TOUKY.

[lycts p(x, y, 2)— IIOTHOCTb pac-

NpefelieHHuss MacC Ha HOBEPXHOCTH X

-z m;— Macca, COCPeAOTOYEHHAss B HEKOTO-

Pic. 5.3, poit Touke (Xg Yo 2g), He Jewauiedt Ha

9TOH MOBEPXHOCTH. JIEMEHT MOBEPXHO-

ctu do Hecer Ha cebe 3neMeHT MaccH p(x, y, 2)do, a cuaa dF, ¢ koro-

poOH 3TOT 3/eMEHT IPUTATHUBAET TOYEUHYI0 MACCy 1y, PaBHA 1O 3aKOHY
HeioTona

r

dF =vymp (x, y, z)— do, 4.12)
rae y-— MOCTOSIHHAS, 3aBUCsMIas OoT Bhifopa eiMHML, a I — BexTOp, Coe-
JIMHSIOIWMR TOUKM (X5, Vo 2¢) U (X, ¥, 2) (puc. 5.3). [loanas cuna F,

C KOTOpO# BCA MOBEPXHOCTb X MPHTATHBAET MAccy m,, paBHa CyMue
3JeMEHTapHbIX CHJI (5.12), T. €. MOBEPXHOCTHOMY HHTerpaiy

g /‘/p(x. y. 2) = do.
T s
Taxum 06padoM (mockolibKy T=—(x-— x)i+(v—yo)i-t+(z—2zpk),

F—vmo[ fp(x,y-z) o do+

Z

—Hf/ p(x, ¥, 2) —5— y 22 do—+k //p(x y, ) =50 z° dc]

DTOT MHTerpad o00683aTebHO CYHeCTBYeT, ec/id HOBEPXHOCTh X riafKas
WIM KYCOYHO-TJIafKad, a TOBEPXHOCTHAas ILIOTHOCTH p (X, y, 2) Henpe-
pbiBHA Ha X,
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B TOM MOHSTHM NOBEPXHOCTHOFO MHTerpana, KOTOpPOe Mbl paccmo-
Tpeau, GBUIO CYHIeCTBEHHO, YTO KaMAHH «UHTErpajbHbHA 37eMeHT»

f (M) do

3aBHCEJi OT BeJIMYMHBLL dJeMeHTa IJowmanyu do u sHaueuns dynxuuu f (M)
(ckansgpHO# WM BeKTOPHOH) B NaHHOH TOUKE, HO Ke 3asuces om opuex-
mayul nogepxrocmuozo 3aemenma do 8 npocmpancmse. ViMeHHo
Tak OGCTOMT Aetio B TeX (U3MYeCKHMX 3afayax, KOTOpble Mbl paccMmaTpu-
BaJM 3HeCh: Macca 3JieMeHTa MaTepHal/ibHO# IOBEPXHOCTH HJM CHJA,
¢ KOTOpO# 3TOT 3JieMEHT NpPUTATWBAET MaTepHaJLHY0 TOYKY, ue OynyT
MEHSTBLCSA, eC/id 3TOT 3JieMeHT MOBEPXHOCTH Mbl KakmM-iubo o6pasom
MOBEPHEM.

OnnaKo CyHU{ecTBYIOT 3afaud ApYroro THma, B KOTOPHX OpHeHTauud
sjeMenta dG UrpaeT CYyLieCTBeHHYIO poJib. K HUM OTHOCHTCSH, Hamnpumep,
3afaua (KOTOPYIO MB PACCMOTPUM HMXE) O BHIYHC/IEHUM KOJIMHECTBA KUAKO-
CTH, MpOTeKaiouieff 4epe3 MOBEPXHOCTh 34 €AMHMIY BPEMEHM, d TAKWKEe H
psan ApyruX. DTOT BTOPOH KPYr 3andy MPUBOJUT HAC K APYrOMY MOHATHIO
MOBEPXHOCTHOIO MHTerpafid, TaK HA3LIBACMOMY NO8EPXHOCMHOMY UHmMe-
2pary smopozo poda. Emy Oyger mocsilieH cChenyiomu#t naparpad.
Kak MBl yBUgMM HHXe, MOBEPXHOCTHBIE HHTerpajibl MepBOrO M BTODPOrO
pona cBs3aHbl Mexay cobo#t mpocTHMH (HOpPMYaaMH.

§ 2. TloBepxuocTHHIE WHTErpaJjnl BTOPOTO poaa

1. Gropona moBepxHocTH, [am Toro uro0ul ONPeAc/NTL MOBEPXHO-
CTHBI HHTErpaj BTOPOro pOAd, HAM HYXHO BBEeCTH CHAuaja MOHATHE CTO-
POHBl TOBEPXHOCTH, AHANOTMYHOE MOHATHIO OpUEHTALMM KPUBOH. ,

[Mycts X—raaakas NOBePXHOCTh. BoabMeM Ha X HexoTOpyl0 BHYTpeH-
How Touky Mg, mpoBeseM uepe3 Hee HOPMAJAb K X W BbibepeM Ha 3TOH
HOpPM&JM OfHO M3 ABYX BO3MOXHBIX Hampas/eunufl. ITO MOKHO CHeJidTh,
(UK CHPOBAB ONpeNe/ieHHbH e IMHHYHHH BeKTOpP N, HOpMAJbHb K X B TOY-
xe M. [TpoBeneM Temeps Ha MOBepXHOCTH X uepe3 Touky M, xaxo#i-iubo
3aMuyTH#t KOoHTYp C, He umeoiu# OGWMX TOYEK € IpaHuuefl MOBepXHO-
cTH, u OyzeM mHepejBUraTh eAMHUIHHA BexTOp M U3 Touku M, Bromw C
TaK, 4To6B 3TOT BEKTOp BCe BpeMsi OCTABAJICS HOPMAJbHBIM K % U uTOGH
ero Hampas/ieHHE MEHSAJOCh I[pH 3TOM MHepeiBHKEHNWU HenpepuiBHO. ITo-
CKOJIBKY BEeKTOP 1 BCe BpeMsl OCTaeTCs HOPMAJBHBM K X, TO UMEIOTCS aBe
BO3MOXHOCTH: 1) npu Bo3BpaiteHuH B Touky M, BekTOp n BO3Bpauidercs
B [epBOHAuA/JbHOE IMOJOKeHHe; 2) B pesdyibTare obxoga no xoutypy C
BEKTOD N MeHseT CBOe HANpaBJieHHEe HA IPOTHBONOJOKHOE.

Beenem cienyoumee

Onpedenetue. 'radran nosepxuocms = Ha3sl8aemca 08y -
cmoporiel. ecau 06X00 no A060MY 3AMKERYMOMY KOHMYDY,
AexcQUEeMY HA nosepxXuocmu X u He umewmujemy o0uwux mouex ¢ ee
epanuyel, He Mensem HARPAEACHUS HOPMOAALL K NOBLPXHOCMU.



