Jexuyus 27

O6nactu ¢ peryaspHolt rpannuelt.— Teopema Crokca.—
Qopmyanl [aycca — Cerporpaackoro, puna u Helotona —
Jleit6Huna.— MHorooOpasus ¢ kpaeM.— BuyTpensHe 1 Kpae-
Bble  TOUKH.— BJoxkennue d-nopMHoToo6pas3ns.— Teopema
Crokca Aas MHOTOOGpasnii ¢ KpaeM H J-NOAMHOTOOGDA3HI. —
Teopema Crokca M1 NOBepXHOCTILIX HHTerpaljon.— Teo-
pema CToKca AJist CHHTYIAPHBIX NOAMHOT006pa3nil.— Kpuso-
JInHefiHbie HHTerpajibl BTOPOTO POAA.

[lyers, xak u BHILE, 2 —TIJa4KO0e n-MepHOE XaycaophoBO
H NapakoMNakTHoe MHOroo6pasme.

Onpeodeanenne 1. MopmHoxectBo D MHoroo6pasus 2
HaabIBaeTCsl 00.4acmbl0 ¢ peeyraprot epanuyed, ecn

1° noaMHOXKecTBO D aBAsercs 3aMbHIKaHHEM CBOEH BHYT-
PEHHOCTH:

D=Int D,
2° ero rpanuua
FrD=D\IntD

SIBISTETCH BJIOXKEHHBIM (fi— 1)-MepHBIM MOAMHOrooGpasueM.

Hdas takoit obaactH D rpanuua FrD HaseiBaercs ee
kpaem u o6o3Hayaercs: cHMBoJoM OD.

Kak Mbl 3xaeM (cM. Jekuuio 13), /A Kakaofl TOUYKH
noaMuoroo6pasusi 0D B MHoroo6pasuu 2 cyliecTByeT Takas
copepxawmas 3ty Touky kapra (U, h)=(U, x', ..., x"),
4TO napa

V, By=, ¢, ..., y""Y),

rie V=UNoD u y*=x|y, ..., y"~'=x"|y, ABAseTCA Kap-
Toh Ha @D, a paseHcTBO X! (p)=0 Ans Touku pE€U umeer
MecTo TOrja M TOJIbKO Toraa, Koraa p€0D. [Ipu stoM Ges
OrpaHHYEHHs OOGLIHOCTH MBI MOXEM MpennoJaratb, YTO
xt<0Ha UnintD.

O kapre (U, h), obnapamoweli 3THMH CBOMCTBAMH, MLI
6yneM roBopuThb, UTO OHa npucnocobrena Kk D, a o xkapre
(V, k), uto oHa esicewena na dD xkaproit (U, h).

[ycte Ttenepy (U, A)y=(U, ', ...,x") u (U’, W)=
= (U’ %, ..., ¥¥)—pnBe kapThl Ha 2, NPHCNOCOGJEHHbIE
k D, a (V, k) u (V', k')—BbicekaeMsie UMH KapThi Ha OD.
Tak kak Ha VNV’ dyukuus x!° TOXIECTBEHHO paBHA HYJIIO,
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T0o Ha VNV’ HMeloT MecTo paBeHCTBa

axt’
_Ox—’*'_:— ’ k=2, ey .
[Mosromy
7 ’ 1’ a ’
det 2~ 20 qet % wavnv.
C npyro#i ctopoHnl, Tak Kak x' < 0 torpa M TOJIBKO TOT/a,
xoraa x' < 0, 10

%’f—{>o Ha Vv

CnepoBarenvHo, ecau kapmer (U, h) w (U’, h') noroxu-
meavbro cozaacosansl, mo (npu n > 1)y kapmer (V, k) u (V', k')
MAKHEe NONONHCUMENbHO CO2AACOBAHbL.

[Mpennonoxum Tenepn, 4TO MHOroo(pasve .2 OPHCHTH-
pyeMo u opHeHTHpoBaHo. Tak kKak nmpu n > 1 aas JmoGoi
TOUKH p € 0D, oueBHJHO, CYLIECTBYET NMOJIOXHUTEJNbHAS KapTa,
colepxallasi TOUKY p H npucrocobrenHas kK D, To Bce
npucnocobeHHBe K D nosoxuTe/bHbIe KapThl BHICEKAOT Ha
0D atnac monoxuTeNBHO corJacoBaHHHIX KapT. O6 opueHTa-
uun Ha 0D, s3anaBaemoit 3THM aTjacom, Mbl 6yleM roBo-
PHTb, YTO OHa UHOyyuposana opHeHTauHeir MHoroobpasus 2.

[Tpu n=1 obnacte D siBasercs cucTeMoit OTpPE3KOB (Ha
NpsAMOH HJIH OKPYXKHOCTH), @ GD COCTOHT H3 HMX KOHIIOB.
Opuenrtauna mMHorooOpasus £ 3ajaer Ha 3THX OTpesKax
HaupaB/eHue, U Mpl BBeJeM Ha 0D opuenTaunio (B cMbicae
sameyanuss | Jexknuu 25), cuutas, uTO NpaBHIl KOHCL KaX-
JOro OTpe3ka HMceT 3HaK -, a JIeBHlil 3HaK —.

TakuMm o6pa3oM, 6 opueHmupyemom (0pPUEHMUPOBAHHOM)
MHOz2000pasuu X kpail awboi obracmu ¢ pesyrfproi epa-
Huyeld ABASCMC OPUEHMUDYeMbIM (0DUEHMUDOBAHKbIM) MHOZO-
obpasues.

Tak xak, corsnacHo TteopemMe Capna (cM. Jekmuio 15)
Kpail npoM3BoJABHOM 006JaCTH C peryjspHo#t rpaHuueii
ABJNSIETCSH HYJBb-MHOXECTBOM, TO KaJas KoMmakTHasg o00-
Jacte D ¢ peryaapHoii rpanuueit kyb6upyema. [lostomy,
B NpPEAMNOJIOXKEHHH, 4YTO MHOroo6pasne 2 OpHEHTHPOBAHO,
Jast n060H GOpMBL © cTermeHH n Ha 2° M Jo6ofi KOMMaKT-
HO#l o6sacti D ¢ peryJsipHO# rpaHHuE# OfpesiesIeH HHTErpa

(o

D
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DToT HHTErpasd onpefle/ieH TaKXKe H JJIS HEKOMNAaKTHHIX 0O-
nacreit D, ecam Tonpko dopma o (uHHTHA.

B wactHocTH, aia Jo6oit dopMul o cteneHu n— 1 (GuHUT-
HOH, ecad obsacth D HeKOMNaKTHa) onpejesieH HHTerpal

(1) { da.

D

C npyroifi cTOpOHBI, ompefeseH (MO OTHOWEHHIO K HHAYLH-
pOBAaHHON OpHeHTAaUHH MHOrooSpasusi D) Takxke u MHTerpals

S i*o,
D

rae i: 0D — 2 —Bnoxenune. [das cokpaueHuss $HopMys Mbl
GyneM 3TOT WHTerpajs 0603HayaTb CHMBOJIOM

(2 S .
D

Teopema 1 (reopema Crtokca Anas oBaacTteill
c peryaspHoii rpaHuune#t). Jag aobol obracmu D
¢ pecyarapHOl epanuyei xayclopgosa NaApaAKoMNAKMHO20
OpUeHMUPOBAHHO20 N-MepHoco MHocoobpasus X u aroboi
gopmt © € QLY (Punumnodi, ecau obracme D nexom-
naKmua) umeem Mecmo paseHcmso

(3) Sdm = S o.
D

D

HNokasateanctBo. fcHo, uto Bce Kaptht (U,, h,)
MHoroo6pasusi 2, nu6o He nepecexawmomuecss ¢ AD, 6o
npucnocobienHbie K D, coctaBasiior atnac Ha 2. Taxk xak
MHoroo6pasie 2 Mo YCJOBHIO NMapaKOMNAKTHO H Xaycaop-
¢oBo, TO cyulecTBYeT nofuHHeHHoe nokpbithio JU,} pasGue-

HHe eNHHMIH {1),}. Tak Xak © = X n,0 1 do= 2 d (1), T0
o o

{ do =3 { dme0)
D @ p

S (1)=2 Snam

aD @ aD

(scHo, 4TO WHTErpas alMUTHBEH H MO OTHOLIEHHIO K GecKo-
HEYHBIM CyMMaM paccMaTpuBaeMoro 3fech THMA, WMEIOUHX
B OKPECTHOCTH JIIOGOH TOYKH JHIIb KOHEYHOE YHCJIO OTJHY-
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HBHIX OT HyJsa uJjeHoB). [lostomy dopmyny (3) nocraTouno
AOKa3aTb JHWb A GopMbl BHAA Ne®, T. €., HHAue roBopd,
B MPEAMNOJONKEHHH, uTo @ =0 BHe HEKOTOPOH MOJOXKHTE/b-
Ho#t Kaptel (U, h)=(U, «t, ..., x*) MHoroo6pasusi 2, 1u60
He nepecekaroueiica ¢ dD, nubo npucnocobnennoit k D. [pu
3ToM, ecqau Ha U

(1)=kzl (=D twdet AL A dxt A« A dx®,

TO
dm-( %f,’§> Cee A dxt Ha U
(cM. popmyay (4) nekunu 19) u, 3Hauur,

Vdo= § do= § <}_ g‘f§>dx...dxn.

D Uuno h(U n DY \k

DyHKUHH W,, ..., W,, PacCMATpHBaeMble KakK (YHKIHH
Ha h(U), paBHbI HYJ/IIO BHE HEKOTOPOro 3aMKHYTOro MHOXe-
CTBa, H MOTOMY, eCiH HX NPOJO/KUThL HYyneMm BHe h (U) Ha
Bce R*, To moayvarcs cHoBa rnagkue dynkunu. C jpyro#t
CTOPOHBI, OTKpbITOe MHOXKecTBO A (U) MbI MOXeM Ge3 orpa-
HHYeHHa OOIIHOCTH CYHTATb OrPAHHYEHHBIM, T. €. Ccojepxka-
IHMCA B HEKOTOPOM Kybe

lﬁ:{xER", lxllgR’ ---le"|<R}

(Ha rpanulc Kotoporo Bce (yuKUHH w, paBHbl, cJejl0Ba-
TeJIbHO, HYJIO).

Canyuait 1. Kapra (U, h) He nepecekaercs ¢ dD.
B stoM cayuae uHrerpan (2) paBeH, O4eBHAHO, HyJio (HO6O
i*o=0), 1, 3HaYHT, QA AOKasaTejbcTBa (opMmyss (3) HaM
JOCTATOYHO AOKA3aTb, YTO paBeH HyJo uHterpaa (1). Ilpu
3ToM 6e3 OorpaHHYeHuss OOUIHOCTH MbI MOXKEM CYHTATh, YTO
nubo U = E\D, mbo U = D. Ho npu U = &\ D unrer-
pan (1) 3aBejoMo papeH HyJO, a iph U < D oH Boipaxaercst

dopmyJIofi

Sd(l)"" S; <k=' axk>dxl dx":
l R
=3 (.
-R

S‘ iaﬂe—dx‘ oo dxn
k=1 R
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H, 3HAYuT,—Tak Kak Anas Jwboro k=1, ..., 1 uHTErpan
R 2

* oW

5 G A =we (8, R, L ) —w (8, L, —R, LX)
“R

paBCH HYJIO, - TAK)KE PABEH HYyJIO.
Cnyuait 2. Kapra (U, h) npucnoco6neda k D. B stom
c/lyyae Mo aHAJOTHYHBIM COOGPaXKEHHAM

§do)=§n: S‘ S S%ﬁ%dx‘...dxkz

k=1 -R
= S S w, (0, x% ..., x")dx* ... dx*.
-R -R

C ppyrofi cropoubl, Tak xak *(dx')=0 n i*(dx?) =
::dyl’ e i'(dx"):dy"“ (H60 x1=0 H x3=y1,
" =y~ ga dD), T0

Po=w (0, ¥ .., y" Vdg' A ... Adynt ma UnaD.
y* ) dy

[Tostomy
R R
U e o, myde . dan=
-R -'R
R

R
=0 e gy =
-R

CaeioBatesiLHO,

Sd(o =o“m |

Caedcmeue 1. Jas aobold purumuold popmol © cme-
NeHu n—1 HA OpUEHMUDPOBAHHOM 1L-MEPHOM NAPAKOMNAKIN-
HoM xuycdopposos Mrozoo0pa3uu L uMeem Mectno PagseHcHso

(4) { do=o0.
z
HoxkasartenbcTBo. IlycTh p,— NpPOH3BOJBHAST TOUKA
mHoroo6pasust & u (U, h)—raxaa kapra B 2, uto p,€U
H h(U)— » The, Kax BCerja, "——OTKPbITbIPI wap npocy-
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padHctBa R” panguyca 2 c¢ neHrpom B Touke 0. [lycTs, nasee,
D,=h"*(B}), rane B?—3aMKHYTbIi KOHLEHTPHUUECKHA LU1Ap
pamuyca I, u nyets Dy=2\Int D,. flcHo, uTO0 06a MHO-
xectBa D, u D, aBagiorcs oBaacTAMM ¢ OJHOA M Toft e
perynsipHoft rpanuueft (kpaem) A~'(S""'). (FoBopsit, uto D,
nonyueHo w3 2 evicsepausanuem wapuka D,.) Tlpu stom
OpHeHTalWH, MHAyUHPOBAHHEIE HA Kpaio A~ '(S""!') opHeH-
Tauue# MHorooGpasuss 2, Kak Jierko BHIETh, MPOTHBOMNO-

JIOXKHBL (4TO MOXHO 3amucath ¢opMysoli dD,=—aD,), u,
3HayHr,

S ©O=— S .

aD, oD,

CrnenoBarenbHo, npuMeHHB Teopemy | kK obnactam D, u D,
H yuTd, YTO

S dw -—=S dm - S do,
A D, Dy

MBI HeMeJJieHHO noayuum (4). [

@opMyty (4) MOXHO CYMTATh yaACTHBIM CJyyaem ofiei
(opmyint (3), €cH YCJIOBHTbCS, UTO HHTErpPaJs OT MPOH3BO/Ib-
HOH (DOpMBEI MO MyCTOMY MHOXECTBY PaBeH HY.IIO.

CnencreHeM | MbI YKe MOJIb30BAJIHCh B JIEKHHH 25 (cM,
crp. 406).

B uactiom cnyuae, korna % siBaseTcss npocTpaHcTBoM R*
C KOOpJIMHATaMH X, y, 2, Kaxpas ¢dopMa o crenenu 3 Ha &
umeer BHJ fdx A dy A\ dz2, rae f-—Hekoropas QyHKIHS,
H ang motoro KybGupyemoro MHOoxectBa D < R*® wuHTerpan

Sm paBeH uHrterpany Pumana Sf(x)dx, KOTOphiil B pac-
D D

CMATpPHBAEMOM cJjy4ae oOblyHO, yTOOBE MOAYEPKHYTH TPEXMEP-
HOCTh M BO3MOXHOCTb CBEJEHHSI K TPEXKpaTHOMY HHTErpasny
PumaHa Ha npsiMo#t, o603HayaeTcsi CHMBOJIOM

SSS [dxdydz.

D

[To ananoruu, Anis 060N OpHEHTHPOBAHHOH MOBEPXHOCTH 7
8 R*® (opHEHTHpOBaHHOro JABYMEpPHOro MOAMHOroo6pasus) H
noGot (hopMe!

o=Pdy ANdz+ Qdz Adx+ Rdx A\ dy
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Ha R® (o6parute BHUMAHHE Ha NopsAfoK AuddepeHuHaOB BO

BTOpOM cJlaraemom!) HHTErpasn Sm / T. €., TOUHee, HHTErpas

Si*m, rie [—BJoXeHne 2 — [R“\ ofo3HauaeTcss CHMBOJIOM
z /)

(5) {{ Pdydz+ Qdzdx+ Rdxdz.
7

[TockoJIBKY
opP 0 OR
do =<W+7)%+W> dx A\ dy N\ dz,

MBL B KauecTBe YACTHOTO cJyuyas TeopeMb | mojyuaewm, clle-
JOBaTeNbHO, uTo Qa1 Moboil obaacmu D < R® ¢ peeyasaproi
epanuyeti u mobeix gynkyuil P, Q@ u R umeem mecmo ¢hop-
myra

(6) SQS <%+%+%) dxdydz=
=SSdedz+ Q dzdx + R dxdy.
aD

®opmyna (6) HasuiBaercst popmysaoit Faycca—Octpo-
rpajckoro.

3aMmeuyaunue 1. KoneyHo, B hopmyiie (6) Bce utTerpaln
NpeAnosiaraloTcsi CYUIECTBYIOUIHMH, T. €. JH60 ¢GyHknud P,
Q u R dbuHUTHRIMH, 1160 o6s1acTh D KoMnaKTHOMN (M, KOHEYHO,
¢yukuuun P, Q u R onpepe-
JeHHBIMH Ha D). Bmecre ¢ TeMm
IJIs cipaBe]yIHBOCTH 3TOH (op-
MYJIEL HET HYXKJAbl 00513aTE€JNBHO
npeanosiarath, uro D sBiser-
¢ 06JacThi0 C peryJspHoil
rpaHuIe; AOCTATOUHO, CKAXKeM,
CyHTaTh rpaHuLy o6Jaactu D
KYycouno pecyraprot (B MOHAT-
HOM CMBICJie),

Sameuanue 2. OpueHtanus mjiockoctd B R* sapaercs
ee CTODOHOH, T. €. BEKTOPOM, OPTOrOHAJBHHIM MJIOCKOCTH.
[TosToMy opueHTauHa NOBepxHocTH B R® 3ajaercs noJsieM OT-
JIMYHBIX OT HYJis HOPMaJibHBIX BeKTOpPOB. Jlerko BHAETh, 4TO
IS MHAYUHPOBAaHHON OpHeHTanuu kpas dD B dopmyne (6)
3TO TOJIE COCTOHT U3 BHEUUHUX HOpMael.
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Ha nsockoctu R? aHasor dopMyJsl (6) umeer Buj
0 aopP
@ [fler— ) deds= | Pdrtady
b D

1 HasmBaercsi popMyanoii I'puHa. 3mech opueHTauus
kpast dD, 1. e. HanpaBJ/ieHHe 06Xxofa, 3ajlaeTcst TpeGOBaHHEM,
yTo6E obGJacte D ocrtaBaslach cJeBa.

Hakonen, Ha npamofi R dopmyaa (3) nepexomut B ¢ o p-
MyJay Heiortorna—Jleii6HHIA

b

8) {F ()dx=F (0)—F ().

a

(HamomuuM, 4TO HHTErpa/j nMo OPpHEHTHPOBAHHOMY HyJbMep-
HOMY MHorooGpasuio 3ajaercs cdopmyJoh (3) Jekuun 25
H 4TO MO ONpejeseHHIO TOYKa 3

b BxoAuT B Kpall otpesKa [a, b] <P
CO 3HAKOM -, a TOYKAa @—CO %
3HAKOM —.) : 6

ITonsite oBaactH ¢ pery-
JNAPHOH rpaHHuUEH — BMeCTE C
TeopeMoii 1 — foMycKaer Bax-
Hoe o6oO0leHue.

[lycty R?.,—noaynpoctpan-
cTBO nmpoctpaHcTBa R”, cocros-
llee H3 Touek x =(x!, ..., x"),
Iag KoTophix: x!' <0, HOycTth
Ri-'—ero kpad, cocToawMA U3 TOUEK X, AJIsT KOTOPHIX x' =0

[MogmuOkectBo U — R™ MBI HasoBeM O-0mKpbimsiM, ecsu
OHO HABJAETCS OTKPHITHIM MHOXecCTBOM JH60 B R*, Ju6o
B RP,, T. €. ec/lH CYLIECTBYeT Takoe OTKPhIToe MHOXKecTBO U’
B R*, utro mm6o U=U’, 6o U=UnNRE,. Oro6paxenue
@: U — R™, onpesenennoe Ha d-0Tk pritoM MHOXecTBe U = R”,
Mbl 6YAeM HasHIBAThH 24Q0KUM, ECJIH CYLIECTBYET TAKOE OTK PHI-
toe MHOxectBo U’ = R* u Takoe riaajkoe oroGpaxkeHue ¢
U —Rm, yro Uc U’ u ¢'|,=¢. IT0 paBHOCHILHO Cyllle-
CTBOBAHMIO Y (YHKWMI, 3ajalolux oTobpaxkeHHe ¢, Hempe-
PHLIBHEIX YACTHBIX NPOHM3BOJHBIX BCEX HYXHHIX MOPSAKOB (NpH
yeaoBun—B cayuae, kora U c R, u UnRE™ =4 ¢, uto
B Toukax u3 U NRZ' nudxdpepeHuupoBaHne mo x' moHuma-
ercsi Kak audxpepennupoBanue cnpasa). Otobpaxenue ¢:
U-—V 0-oTKpHTHX MHOXECTB HasbiBaercss dughpeomopgus-
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MOM, €CJTH OHO OUEKTHBHO, IMaJko H o6paTHoe oTolpakeHHe
¢~ t: V—U rakxe raaixo.

[Tycts 9 — npousBoasHoe MHOXkectBo. [lapy (U, h), co-
crosulyio U3 noamHoxecTBa U < @ u GHeKTHBHOro oro6pa-
weunst h: U — h (U) Ha 0-otkperroe MHOXecTBo h (U)=R”,
Mbl GyjaeM HaswiBath d-xkapmol B 2. e d-kapta (U, h)
u (V, k) Mb! Ha3sbiBaeM cozaacosanubimu, ecin mubo U NV =,
mio UNV=£ u

a) o6a muoxectsa h(UNV) u k(UNV) seasiorcs §-ot-
KPBITBIMH MOAMHOXECTBAMH MpocTpaHcTBa R™;

6) oTo6pakeHHe

koh=:: R(UNV)—kUNV)

spasietcs AncddeomopduaMoM. SlcHo, uto Kaxnas kapra B D
(B cMmmicsie onpelienendss 1 Jexuun 6) sBiaserca OJ-kKapToH
M coryiacoBatHbie (B cMbIc/e onpeleneHns 2 eKunn 6) KapTel
corJacoBanbl H Kak 0-KapTl.

Amaacom 0-xapm Ha MHOXecTBe & HasbiBaercs (cp. ofl-
peleneHHe 3 NeKuHH 6) MHOXKECTBO NMOMAPHO COrJIacOBAHHBIX
0-kapT (U, hy), o6najalominx Tem CBOMACTBOM, YTO HX HOCU-
meau U, nokpbiBaor 9. Jlerko BufeTh (cp. npenioxense |
Jekiun 6 M ero caeictBue 1), uro nwoGoit atnac G-gapr
A coJlepXHTCSI B eJUHCTBEHHOM MAKCHMaJ/bHOM aT/iace, KOTC=
pptA COCTOMT M3 Bcex 0-KapT, COMNTacOBaHHBIX ¢ J-KapTamH
H3 A.

Onpedesnentste 2. MHoxecTBo 2D, B KOTOPOM 3a/aH MaK-
cHMaJbnbiii aTyiac 0-KapT, HA3nBaeTcsl e4adkum J-MHO2009-
pasuem (a Kaprbl 3TOrO amiaca—eaadKumu Kapmamu).

v I KoneuHo, kaxjoe MHorooGpasue 2’ sBjiseTcst 3-MHOro-
obpasueM.

[MonyepkHeMm, 4TO, KAK U B JeKUHH 6, Mbl cuuTaeM HUKCH-
pPOBaHHBIM pa3MepHOCTb h nmpocTpaHcTBa R” (3Ta pasmepHOCTh
HasplBaercs pasmeprHocmsro O-MHoroo6pasusg % u 0603Ha-
yaercs ciMBosioM dim 9), a Takke KJaacc raagkoctd CT Bcex
paccMaTpHBaeMbIX OTOGpaxceHHH, rie r-— 160 HEOTpHIlaTelb-
HOe LIeJIoe YHCJo, JHGO OJHH M3 CHMBOJIOB 00 HJH ®. (DTOT
KJiacC HasblBaeTC KAaccoM eaadkocmu (O-MHoroobpasus 2,
Kak 11paBHJIO, MBI GyJeM CYHTaTh, YTO F = 00.)

Tonosioruss B d-MHOrooGpasusi BBOAHTIA TEM XKe CIIOCOGOM,
YyTO M B MHOroo6pasus, T. €. HOAMHOXecTBO O B J-MHOroo0-
pasun 9 Torja H TONBLKO TOTJAA CYHTAETCH OTKPHITHIM, KOTAA
s moGoit rnagko#t kaptet (U, h) muoxectBo A (0N U)
0-otkpuito B R”. TeM caMuIM Kaxzoe d-MHOrooGpasHe OKasbl-
BaeTcsi TOMOJIOTMYECKMM NPOCTPAHCTBOM (YZIOBJIETBOPSIOWHM
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nepBofi aKCHOME CYETHOCTH H—B NpPEAroNOKeHHH Xayclop-
(hOBOCTH —TOKANBHO KOMMAKTHBIM).

Onpedeaenue 3. Brympenned kapmoii 0-MHoroo6pasus 9
HasnoiBaercs d-kapta (U, h), nns xoropoit MHoxkectso h (U)
oTkpuiTo B R”. Touka p € & Ha3LIBAETCH GHYMpPeRHed MouKol
0-MHorooGpasnsa &, ecan B %) CywiecTByeT Takas BHYTpeH-
Haa kapta (U, h), uto p € U. MHOXecTBO BCcex BHYTDEHHHX
TOUeK O-MHorooGpasusa % o6o3HauaeTcsi cumBosiom int D
(o6patHTe BHHMaHHE Ha CTPOYHOCTb NepBoil GYKBHIl) H Ha3bl-
BAETCH ero 8HYMPeRHOCMbIO.

flcHo, uto MHOXecTBO int % OTKpHTO B 9 H ABASETCH
rMajkHM MHoOroo6pasHeM (C aTnacoM, COCTOSILHM M3 BceX
BHYTPEHHHX KapT).

agava 1. Jokaxure, yro int% He nycro (ecin D
He nycTo), H, Gonee ToOro,

D =P,

Onpeodenenne 4. Kpaegoii kapmoi A-muorooGpasus 9P
HasnBaercss Takas ero d-kapra (U, h), wro h(U) < RZ,
u h(U)NRi 14 &. Touka p € & HasnBaeTcA moukol Kpas
0-MHOrooGpasusa %, ecau B 9 cylecTByeT Takas Kpaesas
kapra (U, h), uro p€U u h(p)€h(U)NRE1. MHoXecTBO
(BO3MOXKHO, MyCTOE) BCeX TOuek Kpasi 0GO3HAYaerTcsi CHMBO-
JIoM 09D u HaswmBaeTcs kpaem 0-mHoroob6pasus 9. [To onpe-
NleNeHHIo

D =09\ inl D.

Mpedaoocenne 1. Hukaxas enympennss mouxa He A6As-
eMmes Mmo4kold Kpas u, HAOOOPOM, RUKAKAL MOUKA KPAR He
asasemcs erympennel mowkoil:

0DNint D =&.

HokxasaTenbCcTBO. YTBEDXKICHHE, 4TO p €0D N int D
03Hauaer, 4To B & CyllecTBYeT TaKoe OTKphIToe MHOXecTBO U,
cojlepKaluee TOYKY p, U Takue orobpaxeHus h: U — R{,
W k: U-—»R* uro mapa (U, h) sBasercs Kpaepofl, a nmapa
(U, k)—BHyTpeHHe#t kapramu O-MHorooGpasus €. Creno-
BaTeNbHO, MHOXKecTBO k(U) orkpnito B R”, a MHOKecTBO
i (U)— ner. [TockonbKy oto6paxeHue h o k™! aBaserca aug-
(peomopduaMomM MHoXKectBa k(U) na muoxecrso h(U), 310
NPOTHBOPEYHT JoKasbiBaeMoil Hixke gemme 1. [Tostomy Touka p
CYLLecTBOBaThL HE MOMeT H, 3HawuT, 0D NintD=g. 0
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Jtemma 1. ITycme @: O— R*—eaadxoe omobpadcerue
(knracca C*y r=1) omkpeumoeo mnoxecmea O < R” 6 npo-
cmparcmeo R”. Ecau 6 kamdotl mouke x €O saxobuan D,
omoGpancenus @ omauden om Hyas, mo mroxecmso @ (0)
omKpLimo.

HokazatenbctBo. Cornacio teopeme o6 ofpaTHOM
otoOpaxenuu (cM. Jekuuio 6) Touka x € O obnajaer okpecr-
HocToto U =0, oToGpaxatomeficst Ha HeKOTOPYIO OKpecTHoCTh V
touku @ (x). Tak kak V < ¢ (0), To, cienoBaTenpHo, ¢ (x) €
€ Int ¢ (0), a Tak KaK 3To BepHO ANst MOBGOH ToukH X € X,
10 @ (0)=1Int @ (0), T. e. MHOKecTBO @ (O) oTKpHITO. []

INpennoxenne 1 cnpasennuBo u npu r =0 (415 TONONOTH-
uecKHX MHoroo6pasuii). CooTseTcTByloulHi aHasor JemMmbl |
(u3BecTHBII Kak TeopeMa bpayspa o6 unBapuant-
HOCTH o6acTH) YTEEPKAAeT, YTO €CJAH HenpephiBHOe
orobpaxeine ¢: O--» R otkpbitoro MHoxecrsa O = R” B npo-
cTpaHcTBO R* siBJsiercs: MOHEOMOD(HH3MOM (roMeoMopgH3MOM
Ha ¢ (0)), To MHOxecTBO @ (O) oTKpHITO. K coxanenuio, y Hac
HeT MecTa /sl U3JIOXKEeHHS JOBOJBLHO JIHHHOIO M KaHHTeJb-
HOro JoKasaTeJbCTBa STOTO YTBEPXKIEHH.

Caedcmeue 1. Kpail 09 npoussoibroeo 3-mHo2006pa-
3us 9D sumknym 8 D.

Hokasatenbcrno. CorsacHo npeanoxenuto 1 09D =
=O\int D, a int D orkpuiro B D. [J ,

Cnedcmeue 2, Pasericmeo 09 = § umeem mecmo mozda
u moavko moeda, Koe0a 0-mHO2006pasue 2D sGASIeMCA MHO-
2000 pasuen.

Jlokasarteancrno. $HcHo, uto @ TOraa H TOJBKO
TOrjga siBJsiercs MHorooopasueM, Koraa int @ =2, (J

Ha ocHoBanuu cnenctsus 2 riagkue MHOroo6pa3us Ha3bl-
BalOTCsl TaKke MHozco06pasusmu 6e3 Kpas. B coorsercTBuH
¢ 3TUM 0-MHoroo6pasusi ¢ 09 == (Z HasBHIBAWOTCA MH020006pa-~
ausmu ¢ Kpaem. BripoueMm, TepMHH «MHoroo6pasHe C KpaeMm»
YyacTo HCIOJIb3yeTcsi M KaK CHHOHHM TepMHHa «0-MHoroo6pa-
aue». (Koraa ke sta TepMHHOMOrHYecKass BOJBHOCTb MOXeET
IIPDHBECTH K HeNopasyMeHHsM, [OBOPAT O «MHOrooGpasusix
C HemycThIM KpaeM» HJIH COOTBETCTBEHHO «O MHOroofpasusix
C KpaeM HJIH 6e3».)

Oco60 Ba)kHOe 3HaYe€HHe HMEIOT KOMIMaKTHble MHOroo6pa-
3us 6e3 Kpasi. Takne MHOrooGpasiisi Ha3biBAIOTCS 3AMKHYMIMU.

s kaxnoit kpaeBo#t kaptel (U, h)=(U, x', ..., x*
0-mHoroo6pasust 9 napa (U N 0D, hy og) ABAKEICS B CHITY
otoxJectBrenusi Ri~'=R""! kaproit B 02 (C JNOKANbHBIMU
KOOpAMHATAMHU X?, ..., X"), H BCE TAKHE KAPTH COCTABAAIOT
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atjac Ha 09. 10 noKaswlBaeT, YTo Kpati 09D npoussoibHozo
n-meproeo 0-mrocoobpasus 2D asasemes (n— 1)-meproim MHO-
eoobpasuen 6ea Kkpas.

flcHo, uTO ar0bas obaacme D ¢ peeyaapuol epanuyedi
agasemest 0-mroeoobpasuem ¢ kpaem 0D. (dasi storo @-muo-
roo6pa3usi  0-KapraMu  SIBASIIOTCS  JIMOO  COAep KauLuecs
B Int D xaptsl o6vemimouiero Muoroo6pasus 2, nu6o nepe-
ceyenus ¢ D npucnocobiennsix K D kapt.) PasvepHocts
3TOro @-MHOTOOOPA3Hsl paBHa Pa3MEPHOCTH 72 MHOTOOGpas3ust 2.

Orobpaxcenne f: @D — 2 0-mHorooGpasuss & B J-MHOro-
o6pasue 2’ (BrpoueM, HaM HyXKeH Oy/eT JHib CTyyail, koraa 2
He UMeeT Kpas) Ha3blBaeTcsl 2Aa0KuUM, eCIH OHO HelpephblBHO
U s mobuix AByX O-kapt (U, h) B D u (V, &) B 2, pas
koropeix fU <V, cocrasHoe oro6paxeHie

kofoh™t: h(U)— k(V)
Ir1ajKo.

[Tycre MHOrooGpasue & He HMeer Kpas (B clyuae, Korja
0% = (&, BOBHUKAIOT HEKOTOpPHIE OCJIOMKHEHHs, B KOTOpble MEI
ceiflyac He XOTHM BHHKaTtb), H nycTb & < 2. Eciiu BioXKe-
Hue i: 9 — 2 rnapko, a MHoroobpasus int@D u 09D ss-
JISIOTCST BJIOXKEHHBIMH IMOAMHOTo0o6pasusiMia MHOroo6pasus 2,
10 9 HaswviBaercsi (6A0MCEHRbIM) O-nOOMR02000pa3Uesm MHOTO-
obpasus Z.

Hanpumep, mo6ass o6sacTe ¢ peryjasipHOit rpauHuei
ApJsercs J-noaMHOroo6pasneM.

3anayva 2. Jlokaxure, 4TO eC/Id pa3mMepHocTh O-HoAMHOTO0GpasHs &)
MilorooGpasus 2° pasHa pa3MepHoCTH MHorooGpasust 2, T0 &) ABJsieTcs
o6nacTei0 ¢ pefyaspHolt rpannuelt 8 2.

Lugppepenyuarorol gopmold © cmenewu m Ha 0-MHOTO-
obpasun % M GyaeM HasbBaTh Takyio (opMmy Ha int D,
yto ans Joboit Kpaeeoit Kapthl (U, h) kosdpuunenTs 0y, . . .;\,
stoit popmbt B kapre (UNintD, hlu qint 3) MHOrOO6pasus
int @ sipasiiorcst orpaHHYEHHAMH HEKOTOPHIX (OY€BHAHO, OAHO-
3HAYHO ONpPeNeNeHHbIX) MIaAKHX (YHKUHH, 3amaHHBIX Ha U.
[Mocneanne GyHKIMH Mbl GyneM o603Ha4yaTs TEMH e CHMBO-
naMu @y, . 1, 1 6y IeM Ha3blBaTh HX Ko3puyUuenmani Gopmor®
6 kapme (U, h). Orpannuennst Ha U 0D koddduiueHToB
.. im € iy «vvy ip5=1 SBASIOTCS, OYEBHAHO, KOIYbHIH-
eHTaMH HekoTopol (opMbl ctenenn m—1 Ha 09, xoTOpyI1O
Mbl 6yaeM 0603HayaTh CHUMBOJIOM O |eg.

B cayyae, korpa @ siBnsiercs G-MOAMHOTOOOpa3HEM MHO-
roo6pasus Ges kpasi £ (Hanpumep, 064acTbiO C peryipHOR
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rpaHuued), nias sobofi gopmbt © Ha & dopMma j*o, rie
int & — 2 —pJOXKeHHe, sBAsETCS, OueBHANO, hopMOl Ha D.
Has aroli dopmbt j*o |sg =i*w, rae {— Bjaoxerne 0D —-.2'.

3anaua 3. Jokaxurte, yto JMobas ¢opma Ha &) HmeeT BH] | o,
rie o—dopma Ha 7.

Muoroo6pasue ¢ kpaem £ Ha3bIBAETCS OpUCHMUpYeMbLYL
(opuenmuposanHbim), ecan OpUeHTHPYeMO (OpHEHTHPOBAHHO)
mHoroo6pasue int &. Ha opuentuporattom.0-MHoroo6pasuu &
KpaeBasi Kapra (U, h) HasblBaercsi noasoscumeasrod, e€cjn
nosoxutenvia BryTpeHuss kapra (UNint D, hly fint 9)-

Huddepenuuancuyio dopMy Ha J-mHoroobpasuu 9 Mbi
OyZeM HasblEaTh UHUMHOL, €CIY OHA PABHA HYJ/IO BHe He-
KoToporo KowmmnakTHoro Meomectsa Cc @. Ecau xaycpop-
¢doBO M napaxkoMnaxkTHoe J-MHOrooOpasue &) OPHEHTHPOBAHO,
0 s awo6oit dunutnoft dopMel © crenenu n=dim D
ofpefesieH HHTErpan

.
int 9

Mul 6yzeM HaspiBaTL 3TOT MHTErpas UHmMezpaiom om o no &
1 OyJeM 0603HayaTL €ro CHMLOJOM

9) S o,
N

Ecan @ sipnsiercss obnacteio D ¢ peryusipHofi rpaHHuelt
B MHoroobpasun 2, a ¢opMa ®—oOrpaHuueHHeM HEKOTOPOH
(dunnTHOM, ecan obnacts D ne xomnakTHa) popmel o' Ha £,
TO, MOCKOJMbKY Kpah 0D spasiercs B cuay teopemsl Capna
HY/Ib-MHOXKECTBOM, HHTerpaJs (9) paseH WHTerpasy

o
D
or ¢opmbl ' mo D.

KoHeTpykuust MHAYUHPOBAHHONR OpHeHTauHHM Kpast AJs
obnacreit ¢ perysnspHofi rpanmiefi NOCJOBHO NepeHOCHTCSl Ha
Jiofble OpHeHTHPOBaHHble O-MHOrooGpasusi. B pasnvhHefiluewm,
roBOpsi O Kpae OpDHEHTHPOBAHHOTO J-MHOroo6pasusi £, Mnl
Bcerfa OyfleM MpearnoJsaraTh, YTO OH CHaGXeH WHAYUHPOBAH-
HOI opHeHTaHed.

B wacrhoctn, nas smoGo#t (uuuTHOA ¢oOpMBL @ cTemlenn
n—1 Ha OpHEHTHPOBAHHOM n-MepHOM XaycaoptosoM U mapa-
KOMNAKTHOM 0-MHOroo6pasun %) 310 TM03BOJISET TOROPUTDL
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06 uHTerpane

(Smwlom,

KOTOpHI AJsi ynpoueHuss ¢opMya Mbl 6ynem 0603HayaThb
npocro yepes

(10) agﬁ o.

Teopema I' (reopema CToKCca gasi MHOT 006D a-
s3uii ¢ kpaeM). Jaa mobol urumnoli Gopmbl © cmenenu
n—1 Ha n-meprom xaycOopgosom napaKomnakmrom u opu-
eRMUpPOBaHHOM O-mHO2006pasuu %D umeem mecmo ¢opmyia

(1 ;dm=‘§$m.

JlokasarenbcTBO TeopeMbl 1’ (aKTHUECKH AOCJIOBHO
MOBTOPsieT JAOKAas3aTeNbCTBO TEOPEMBI | M MBI NpejocTaBHM
ero yuratemo. [J

[lpu 09 = & unenecoobpasno cuurath uHTerpan (10) pas-
HbIM Hymo. B cuny atoro cornamenus ciepcteue 1 treopemsr 1
OKa3blBaeTcsi YacTHBIM cJy4aeM TeopeMsl 1'.

B cayuae, xorna & seasietcst 0-noaMHOrooGpaspeM MHO-
roobpasus 2, Ans mo6ok (GOpPMBl  CTeNeHH n Ha MHOTO-
ofpasunt I (3aMeTuM, YTO N 3Jecb— pasMepHocTs &, a He
Z'), obnanawouleit Tem cBoficTBOM, Y10 ¢opMa j*@ Ha D
dumunTHA (The, KaK ¥ Bolile, j— Baokenue D - » L) unrerpan

e
P
Mbl 6yleM 0603HadaTb CHMBOJIOM
(12) (o
5

(a2 dopMel ® Ha 2, ana Kotopbix dopMa j*o duHHTHA, OyAeM
HasblBaTh (hopMaMH, gurumueimu Ha D).

B cuay atoro corsalienusi 6yaeT, OUeBHAHO, ClipaBelinBa
crenylouasi TeopeMa, obobuiaiomasi TeopeMy 1:

Teopema I’ (reopema Ctokca anst 0-NOAMHOT O-
ob6pasufi.) Haa mobo20 n-meproco 0pUEHMUPOBAHHO20
0-nodmrocoobpasus D xaycdopdosa U NAPAKOMNAKMHO20
MHo2o06pasus X u amoboli gunumnoli na @D ¢opme o cme-
nenu n—1 na X umeem mecmo ¢popmyra (11). [
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JlBymepHhie 0-nogMHoroofpasus npoctpaHcTsa R Haswl-
BaloTCA nosepxHocmamu ¢ Kpaem. Jlnsa no60# Takol nosepx-
HOCTH £ u moGo# dopmsel

o=PdyNdz1-QdzN\dx--Rdx N\ dy
B R? unterpan (12) o6osnayaercsi CHMBOJIOM

(13) (§Pdydz- Qdzdx + Raxdy
9

{cp. (5)). INoatomy B 31OM cayuae dopmyaa (11) (n1a bopm
w=Pdx+ Qdy -+ Rdz) npuobperaer Buj,

(14) 5,5 "R o ddz—i—(ax f>dzdx1—

(S~ ) drdy = SPdv—l Qdy + R dz.

®opmyna (14) ussectha kKak ¢dopmyaa Crokca aas
NOBepXHOCTHBIX HHTerpaJos B R%.

3aMmeyanue 3. UnrtepecHo, uto HasBaHHe «hopMya
Crokca», npuMensBiueecsi cHadana K Qopmyne (14), a 3arem
nepexeceHHoe Ha ee ofobmennss ¥ ananory (3) u (11), Bos-
HHKJIO B pe3ysbTaTe HejopasymeHus. @Popmyna (14) crana
ussectHa B cepenune XIX seka 8 KeMOpumkckoM yHuBep-
cuTere B AHIIMH H MO TNpPENJIOKEHHIO H3BeCcTHOro (usnka
H MaTeMaTHKa ToMcoHa (KOTOpBIH, GbITb MOXET, ee BIepBbic
H npuayMaa) Obl1a BKJOYeHa B 3K3aMeHalUuOHHBIE OHJeThI
no MaTteMaTHKe JJIsi cTyIeHToB yHusepcurera. Ona Oblna npH-
nucaHa —cHayaja Julb cryaeHTamd — CroKey TosbKo moTo-
My, 4TO OH ObT B 3TO BpeMA NpeACcefaTe/]eM 3K3aMeHallHOH-
HOM KOMHCCHH, MOAMHCHIBABIIHM OHJIETHL.

Teopemet I’ u |” MoryT 6biTh O6beguHEHH! B OfHOH obueil
TEOpeMe.

Ilycts & u & —npousBosbHKe -MHOr00Opa3us, u NyCTh
v: @D - »2 —raagkoe orofpaxenue, nepesonsuiee inté b
int @. Torga mia soboit GopMel ® Ha 2 (opMa y*o (onpe-
HenenHas Ha int @) 6yner, KaK Jerko BujeTh, popMoil Ha D.
[Mosromy, ecan oHa duHuTHa W umeer crenewb n=dim 2D, a
MHOrooOpasie & OpHEHTHpYEeMO, TO Ofpejiesiel HHTerpas

(15) g Vo,
2
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[napkue orobpamenns y: @D — 2, nepesoasimue int D
B intZ, ana kotopeix O-MHOrooGpasie % OpPHEHTHPOBAHO
H N-MEpHO, Mbl OyJeM HasblBaTb N-MEPHbLIMU CUHEYASPHBIMU
nodmHo2006 pasusmu 0-mHoroobpasus ', dopmbl ©® Ha 2, Aas
KOTOpHIX opMa y'® ¢(HHHTHA,—DOpMaMH, @UHUMHBIMU Ha
¥, a unrerpan (15)—unmeeparom om ® no y. B coorsercr-
BUH C 3THM Mbl OyjeM o6o3HauaTe uHTerpasa (15) cumposiom

(16) (o.
b4

«Orobpakenne» & — 2 nycToro MHoxectsa & B 2° Msbl
Takke OylieM CuMTaTh N-MEPHBIM CHHI'YJISAPHBIM MOAMHOI00G-
pasueM. Hurerpan (16) no takoMy MHorooGpasuio Mbl Oy JeM
CYHTaTh PaBHBIM HYJIO.

B cuay sroro cornameHus AAs  J1060r0 CHHIYJSPHOTO
noaMHoroo6pasus y: 9D — 2 Oyner OnpeleneHo CHHIYJsAp-
Hoe MoAMHoroofpasue

s 109: 0D — Z.

Msl 6yneM HasbiBaTh 3TO CHHIYJIS PHOE NOAMHOroo6pasue kpaem
CHHT'YJISIDHOTO MOAMHOroo6pasusi y 1 OyAeM 0003HayaTb €ro
CHMBOJIOM dY.

Teopema I''" (teopema CTOKCca ANS CHHI Y4 P-
HBIX NoaMHoroo6pa3uit). [Jas 400020 n-mepHozo Cun-
2YAAPHO20 NOOMRO2000pasus vy MmHoeoo0pasus X u aobotl
Qunumroii Ha v ¢opmor © cmenenu n— 1 Ha X umeem mecmo

Gpopmyaa
(17) ) Sdm = S‘ 0.
h4 v

HdokasateasbcTpo. JLoCcTaTOYHO MPHUMEHHTH TEOpeEMY
1’ ¥ ¢opme y*o Ha D. [

Teopema 1’’’ cBogurcs k TeopeMe 1', Korma y mnpex-
cTapJsier ool Tox/ecTBeHHoe otoGpaxeHue id: @D — D u
K TeopeMe 1", Korja y sBasercs BjaoxkeHuem D — 2.

Hurerpanbl Mo OJHOMEPHBIM CHHIYJISIPHLIM NMOAMHOr006pa-
3uaM npoctpanctea R*, n =2, JONYyCKalOT BIIOJHE 3JIEMEH-
TapHylo TPakToBKy. [lycTb s onpefeseHHOCTH n=2, H
nycts & sapasercs oTpeakoM [a, b} H, 3HAUHT, CHHryJasp-
Hoe MHoroo6pasue y: & — R? He ueM MHbIM, KaK IJIOCKOH
rIagkofl KpuBo#

(18) x=x(t), y=y(f), a<t<b
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(He nojlunHeHHOM, BooOlle ToBopsi, HHKAKHUM TpeOGOBaHHAM
peryasipHoctd). TpuBuanbHasi pacuiHbpoBKa onpeseseHHI
MoKaselBaeT, yTo Ans Jioboh dopMel Pdx+ Qdy na R* nu-
terpan mo Kpusoil (1§) samaercs cdopmynoit

(19) Sde+Qdy=
h4

b
=[P, ynx O+Qu). vty v 1) dt

KoTopasi MoXeT ObiThb NMpHHSATA 32 ero onpelenende. Murer-

pajbl TaKoro THIAa YacTo BCTpeualoTcss B 3ajauax aHajaHu3a

H HAasbIBAIOTCH KPUBOAUHELHbIMU UHMEe2 paiami 6mopoco pooa.
[Ipn n=3 ouu uMeloT BUJ

b

(Pdrt Qay+ Rdz={ 1P (x(t), y(1), 2(t) ¥ (1) +

+Qx (1), y (@), 2y () + R (x(1), y(t), 2(1)) 2" (V)] dt

A aHaJorunyHo 1nsa Jioboro n.

[Kpusonuﬂeﬁﬂue MHTerpasel fnepBoro poja ObliH BBeje-
HBl B npexpiayilell JeKund. OHH ABASIOTCS HHTErpajaMu oOT
nJoTHocTel, a He or dopm.]

3amerum, uto uHTerpas (19) nMeeT cMbICs HE TONBKO sl
I'MajkHiX, HO U JUIS KYCOUYHO I'JaJIKH X KPHBLIX Y.

B cuyuae, korna & sBiAETCH OPHEHTHPOBAHHON OKPYIXK-
HOCTbIO S', CHHry/ApHOe MHOrooGpasve Y Has3blBaeTCs JaMK-
Hymot kpusoti. BeibpaB orpesok [a, b], Touky §€S' u
otobpaxerue a: [a, b] —S', nepeBoisimee ToukHd a H b B
TOUKy §, B AubdeoMophHo orobpaxalouiee (C COXpaHEHHEM
opHeHTauuu) HHTepBan (a, b) Ha Ayry S\ {§,}, Mbl MoxeM
KaXyI0 TaKyld KPHBYIO OTOXIECTBHTb C KpHBOH P=yoa:
fa, b] — R*, obnapaiomefi TeM cpoiicteoM, uto [ (a)=:P(h).
(Ha stom ocnoBanun kpusele B: [a, b} -— R", At KOTOpbIX
B(a)=P(b), TakKe HA3BIBAIOTCH BAMKHYNILIMU KPUBLIMU; C].
Jexkunio 1.)

3TO OTOKAECTBJEHHE COI/ACOBAHO C HHTErPHPOBAHHCM,
T.e. 1 ool 3aMKHYTOR KpHBOH y HHTerpaJ rno y (o6bryHO
ofio3HavaeMblil, 4TOOL! MOAYEPKHYTb 3AMKHYTOCTL KPHBOH 7,

CHMBOJIOM f) paBeH KPWBOJIMHeHHOMY HHTerpany fo f.
4
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B cryuae, koraa @ cocTouT M3 HECKONbKHX OPHEHTHPO-
BAHHBIX OKDYXHOCTell, CHHIYJsipHOe MHorooGpasue 7y fBJS-
ercsl CHCTeMOM Y, ..., Yy, 3aMKHYTHIX KDHBBIX, H JUIsl COOT-
BETCTBYIOUIETO HHTerpana HMeeT MecTo topMyna

\f=\f+...»}—‘fl.

B yvacTHocTH, Jnisi /moGOM KOMMAKTHOH TMJOCKOH ofJacTi
DcR? ¢ perynsipHOH (MM —B MOHSITHOM CMBIC/Ie—K Y C O U-
HO peryJaspHoH) rpaduneit u moboit dopmbl Pdx - Qdy

Ha R? 3TO OTOXIECTBNSIET HHTErpaJ ? Pdx 4+ Qdy u3 dop-
b

myJisl 'puHa (7) ¢ KPUBOJIHHEHHBIM HHTETPAIOM ? Pdx - Qdy.
3

Takum obpasom, o6a uHrerpana B c¢opmyne [puna (7)
JOMYCKalOT BMoOJHe 3JeMEeHTapHYI0 TPaKTOBKY, Yero uenbas
cKasaTb, HanpuMep, o6 HHTerpane B IpaBOH YacTH QOPMYbl
['aycca— Ocrporpasckoro (6) unu B JeBo#t uacTH Qopmybl
Crokca (14).



