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1.H.Kpoxrs

O HEMPEPHBHOCT! PEIEHA! KBASIIVHETHHX
HEPABHOMEPHO  QIUIMITVYECKVX YPABHEHNA
B TPAHINHOY TOYKE

Bompoc o perymprOCTH KBasWIXHEHHNX ypaBHeHHU Buna
Dy [0, . ug)) = a2, w, Uy) (0.1

I Oosee odumux u3yvancd B padorax O.A.JapuxeHckoit u H.H.Ypansuesoit
(cm. [I] ), I=.Ceppuma [2] , [ 3] m gpyrmx aBropos. B [I], B uwacr-
HOCTH, YCTAHOBJIEHO NPH ©CTECTBEHHHX NpPEeNNONOXEHNWAX OTHOCUTEJILHO
ROs@@ﬂHHeHTOB (0.1), 9r0 oGoomenHoe pewenue ypaBHeHUsa (0.I) wu3

((I) yoomneBTopseT ycaosup lenbgepa B J0GOH KOMIAKTHOR mOn-—
OGHaCTH () , Tam ®e nOKasaHO, YTO 3TO CBOWCTBEO COXDaHAeTCA U B
OKDECTHOCTH I'DAHMYHOE TOYKM, eCHH HUKHAA OCLeMHAs IIOTHOCTH R?\()
B 3TOfl TOUKe OOJORETENBHA.

B Hacroamell 3ameTre NOPUBORATCS OLEHKA BOJM3W IPAHUIH MOIYJS
HempepHBHOCTY peileHud 3amadvs Jup¥xie Iid KBA3WIMHEHHOrO HEpaBHO-
MEPHO ALIUNTUYECKOTO YDABHEHMS.PesynnraT cHODMYIHpOBAH B TepMu-
HaX P-eMKOCTH H PyHRIAK }L , onmcuBammefl BHDOXLEHHWe WIN X2parTep
OCOGeHHOCTH KOSDPMUZEEeHTOR B IpaHmYHOf TOYRe, [Jf HejauHelHHX ypaB-
HeHmil OUEHKa TAROTO THNA GHJa NOAyYeHa B padore B.I.Massm [4] B
clyyae }L=i

Kpome TOro, 3mechr paceMaTpUBacTCH [NOBEIEHHE peueHmi KBasundg-
HeliHHX yDaBHeHMiI BOAMSE T'DAHHLN OGJACTH, comepzauefi "Hypesoe 3a0-
cTpenme Hapyxy". '

§ I, OcHOBHHE OGO3HAUYEHMA U OnbeieeHIA

IIyers - Ct) - DOnORMTeNbHas, HenpepuBHas Ha (0, o0) ﬁynxuma,
raxan 0%, (o), o = const>0 ByzeMm CuETATB, uTO W t) npomon-
®eHa Ha(),00) Qymxumedt t~ , rme &>0Q - IOCTATOYHO GOABMOE UHUCIO.

Janee, nyoTs ) - OrpaHMYEHHOE OTKDHTOE nonMHomeCTBo|%
rparmmeit 9Q , touxa O € 00) . OGosHaumm uepes L (Q) poc'r-—
DaHCTBO JIOKanbHO cymumpyemux B ()  dymxmmi ¢ T&KHX YTO

-A
%) 3mech M HERE CL~% 03Ha4aeT, 4To cﬁéo@ <C, , rme
C, =n CQ - DOJIORKATENBHHE [IOCTOSHHHE .
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\}x(lw)l DLP\Pdoc <00, (0.2)

rie p>4 Dy= (aq’/am., .,0¢/0x,,) . NomonHenue MPOCTPAHCTBA
C () GecroHedHo nmiybepenumpyemx hyurumi ¢ KOMI2K THHMH Bfl mo-
CUTENAMA B METDUKE (0.2) HazOBeM OPOCTDAHCTBOM L (Q) Uepes
L D = L () 0GOBHAUCHH, coomae'rc'raeﬂno npocrrpaacfmaa
L GO L o (), uepes (LP },) (Q) - mpocTpaHCTBO 0GOGmEH-
HH¥ dyHKIME, CONpSEKeHHOE K y(m

Yepes C  0603HAUEHH pasnmme HONOXUTENbHHE NMOCTOAHEHE, 9e-
pesﬂ) - oTkpHTHI map ¢ mexTpow B Touke O . Kpome Toro,CQ =z Q)
- JIOHOJIHeHHe n savmxanue C) _Qy Qﬁﬂ)j, C =CQ ﬂ@P

Myers Q(2,4W, Du,) n -MepHasg BeETOp—@ynxum Ha (O x R X R ,Ta~
Kadg 4To

I) mna moutm Boex XE) & Boex wek’ PyHEUMT D%—*a(xu Duw)
HenpepuBHA B R, , I mouT: BCeX xeQ) u BcexDu,eR, DyHR 1ML
W —> &(x, U, DW) menpepusa B R' ', mnn ncex weR' u mcex DueR"
ByHKIEA T - AL(%, U, Dw) namepuma no n -vMepHOft Mepe,

2) lax,u, Dmls}\j»(m)mulw, A= const >4,
mpz no49TE Bcex X€(l & Bcex u,CRi, |
3) a(%,u.Dw)- Dw}x(m)!Dul’*)
HpU mOWTH Boex e ¥ Beex WeR
1[az,u, 0w -az,v, 0 (Dw-D00)>0

npu Bcex U, V€ R‘ Duw#Du = npm noutz Bcex e () .
Tag xak O, (T, W, D%)e(LW) (Q) , TO miA BCex ueLPM(Q)

z9el’ o (Q) | CXOXMTCA WHTErpak ‘
ob(u,wb%a(oc,m,Dw)D %\m. ' (1.0
Q
IycTs Qy , — Dynruza us LP %)) . Byzmem rosopuThk, 4TO

PyHrIEA W € L P(Q) ABISETCA pemeHﬂeM 3aya4e Jupuxne mid ypaB~
HerA .

div [ou(ae, u, D W)} =0, (1.2)
ecnm mua Beex Ye CP-}” €9)) o
L =0, w-hrell . (1.3)

A
®)ounoft 0003HAYEHO CHANANHOE YMHOREHEE B R
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C momomso MeTOmuKE, pasBuTol X.Jlepe m X.-l.lnomcom [5] mia
KBasuinHelHHX YpaBHeHW! Npou3BONBHOTO Hopsamka ( }L:—: 1) , merpymuo
nora3aTh, 4UTO CYWEeCTBYeT OnHO M TOABKO OmHO peumenme U(X)E LdP ”(Q)
3agaun (1.3). '

§ 2. ofp ’Q —eMROCTH U A ~[IOTEHIMANAX -

Lo ]
MiyoTs € -xoumaxr B 4) I U ¢(€)~ mHORECTBO FyHKIMI c?eC,, (),
paBHEX enmmuue B oxpectHocT:z € . Hasomem (P, }k) ~EMKOCTBID KOMIaK-
Ta € OTHOCHTELBHO ﬁ)j, YHCHO:

P-copﬁe = m& \ y(lm\)qu\Pdm
$ (RO D, "
B cayuas p=> OyZem HCHOONB30BATH OGO3HAYSHUSM: "U(e) ,p-cap e,
CooTBeTC TREHHO, P—enmoc'rbm { P -cap e ) XoMmaKTa € Ha30BeM

p-cap'e
%3 onpeneneHms L”P, }L) ~EMKOCTY }Lc.nenye'r. qT0 ecan €, C € un
P> P, TOP-COf, € < p-capy e, . Som € =9, , V4P, 0

p-cap, D, =, (X [pebt™)" dt}ﬂ,

rie w, - momags nosepxaoctd I

Herpynno norasaTh, 4TC €CIH
4

& e 74t c 0 (2.1)

0
TO

y Q,” ~ D-CQ 4 e
p-cap € ~p-cap, e~ p Py; €
r'me € - KOMOAKT B @m , P:cons’bi.

TeogemaI.'HycTL BHONONIHEHO yYCJIOBHRE
(2.I), e -xkomnmaxrr B 4, . Torna

A
P-cap”e ~ \ gty p-cape ﬂﬁ)t)f‘ dt.
0
loxazaTensCcTBO. [okaxeM cHavana, 4TO
P-capﬁe ~Z_jk(Q-k)p-cap (eﬂCK), (2.2)

K=0

0o ~Ked K
rhe {CKSK_O ~ KOHIEHTDHYECKEE MADOBHE KOABIA, CA&:Q ¢l 2,
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D=y C..

k=0

Ogosmaumt M, = U ) C - Tyems ¢ cU®© , 'ngUM,‘(ean) .
feno, uro (Y1 )e’o

B cmiy Mono'ronnoc'm EMKOCTH | (

Z_}LLQ )p- cap(enckyz_}b(@. Yp-capy, ©NC,) <

K=0

4?‘V}L(‘JJ“)X\DQQK\ de o 2.3)

Z}m )\\rm \Dq»l "dx +Z_5M )\ 191Dy, dz.

K=l

He ymanasa odumoc'rm MOXHO CUHTATH, YTO ‘DQ |4C‘L .Teneps,
yBeANYMBAA HHTErpajH B npasoit vacTH (2.3) X nprMeHss aHanor Hepa-
BeHcTBa Xapmu:

-4 =
Mol 4 (x) “LP,}L M £C 4 () ﬂtm RY

Oy ;M

i}k(@«"‘7p~cap GO sc% pQeh \Dcﬂpdm +
K=0 R"'

o p
+c% }LU&D m\" 191 d scx )k(m\)‘Dq\ dx.
R R
Temeph, MEHMMASUDYS ODABYD UacTh B MOCAENHeM HEPABEHCTBE 110 - MHO-
zecrsy “Uce) , noxyum:
Z_y(@ Yp-capENC) <cp- cap e.
K=0

JAs DOAyYeHUS OGPATHOrO HEPABEHCTBA HOCTDOMM PyERUmD

9=7 4y, ¢, < Uy (eNC).

K=0

ficno, uro ¥ Ve . Hosrbw
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p ' p < (e P
p-cap €< \}Lcml)qul docscz_p(% )\lDZLPKldm. (2.4)
K=0 . K=
D, Co
Tak XaK B C|< OTJIMYHH OT HYyJAd TOXBKO ‘fw, g, , (Vm , TO

XlDZ}% (e <\ID¢ [ dee +\|Dtv| dx +\ D¢ | "de. (2.5)

Ck MK , Mkﬂ

llpamerss (2.5) B KagmoM KOJBHE, MH YBEJAWUAM CYMMY B HepaBeH-
crBe (2.4) B TpE pasa, CIeNOBATENBHO,

p- cap e <CZ_}V("Z )8 *DLP\A& (2.6)
Mk

Tak rax 4, ) eNnCy , ro, vummmsmpys xawgui mETerpax B (2.6)
. 0 CBOEMY MHOXECTBY, MOXYUMM:

P-capwe <C Z_}W)J“)P-ca'p ency,
k=0

OTKyza clenyer (2.2).
HecnoxnO mOKas3aTh, HCHONB3YA paccyxnenus Kemsora n Bacunecko
[6], mpuvenenHwe mMm npu 3amECH KPATEDES BuHEpa B MHTETDALBHOM
dopme, 4TO
i

“Z J"yp-cap (eNC) ~\ whp-capencyt'dt,

k=0

Teopema IOKa3ana.

Bynem masusaTs A\ ~DQTEHIMANO KOMIAKT €  OTHOCHTEBHO ma-
pa 93 pemexze, V(oc)e\. o (Do\e) ypapuerns (I1.2), Takoe
970 (V LP)eLP (D)e) zat de U @

Eean BHIIOJIHeHO ycaorme (2.1), 'ro ISt /-\ ~[IOTeHInaIa \](w) KOM~

HaxTa ec@m OTHOCUTENBHO @ upa w;ﬂ) COpaBeIJINBH OUESHRK:
™ 4-4 # 41 :
¢ e
C E__cﬁp_fﬁ_. Ve, | 2282 (2.7)
() ' X Jlkd,)t dt '
\f

rie R ® U - nmandonsmee m HaWMeHBmee PACCTOAHEE OT TOYKE XK€ i)f
o€ ; ¢, , C, - NOCTOAHAHe 3aBUCAUEE TOIBKO OT N (A
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JlorazaTensCTBO(R.7) HPOBONWTCA MO CXeMe, AHANOTNYHO{ mOpmMe-
HeHHOH [pu BHBOZE NBYXCTODOHHMX OUEHOK DemeHmit JAMHEHHHX ypaBHeRn#
Dma.[o-tj (gc)Dch W] =0 BOXA3E HeyCTpaEMMOR TOYEUHOH OGOGEHHOC'{‘K B
pagérax [7],[8) , a nna Henmmetimnx ypasmemmit (0.I) - B padore (2]

Huxe A —~ NOTeHUMAN HCIOAL3YETCA B KadeCTmBe daperepa LA HOKa-
3aTeJECTBa OCHOBHOM TeOpeMH.

§ 3. _Onmenxa MONVis HeNpEepHBHOCTY DelieHmit

Teogemaz.HyCT$Q - OrpaHUYEHEHOE
OTKDPHTOE MHOXE@CTBO, rouxa 000 uh -
byrRxums ms3 C(Q)I\LP}L(QJ .Ixd pemeHEUS

w@yel,, Q) sanpawg (I3)cnpaBennauBH
omeHEXK ¥

f
oscu <oseh +¢.osch . i S 4ot ;-1 %
Q, oD, acﬂ escp{ K @[LP Mt dty, (3.1)

ecCaI® BHONOJAHEHEeHO ycaosue (2.I),n

0se W < osch + o o5l u‘w({)t“-‘]wd{}% {{[}»&)ﬂ-‘y@dh}’%

0

ecunHm
1 { ,
a1
S[y«({)t“ 1Yt oo, (3.2)
[o]
T'Levidp L0 4) ,Cu K - NONOXUTEeNAbLHEHE
HOCTOAHHHE, 3aBECAWUEE o'r)\,n,,p "

-1

Q- {i}wt) p-cap CTH —d:g—?} { Sty,ct)fr,"'P'4 d‘c‘ﬁ

Ing avEe#HEX ypaBHeHUI ONOEHKM MAKCHIMYMA MOLYJS pelleHdd TZIa
(3.1) 6unm foxasamu B.T.Masseit [9] ,[I0Jc momomsn METerpambHHX
HepaBeHCTB, M B parsHeiimem E.M.lamgucom [II] z I'.H.Bmoxmmoit [I2],
HCIONB30BABMUMY GAPBEPH .

W3 noxas3apHO}l TeopeMH cJeLyeT, UYTO ecad ycaoBue (2.1) BHmon-
HEHO

%) ose W= supw- inf W

47



\W(’m‘“dt =0, (3.3)

70 pemlenme UAX) 3amauz (I.3), rme h cC@N L w (O , He-
mpepuBHO B TouKe O € 00 . JeficTsuTensHO, M modoro p>0 B
cury (3.1I)

&_X; ;%('x/)-k(()’)‘ £ OSC?L + C- OSCQ\, .

x>0 foan on

.Y,'Ch—x-emp{ X[q)(t)]q t' dt}:—.osc?u,

-0 'annﬂbf-

TaK 4TOo u(m)végu(O) npn -0,
B cwry TOPO ge HepaseHcTBa (3.I), coBoxymmocTm ycxosuit (2.I),

heC@nl ,L(m n
%Lm & [q)(b] ! dt >0 (3.4)

w0 Cn

JOCTATOYHO LA TOTO, YTOGH pemeHme 3amadd (I.3) YHOBIETBODANC B
rouxe Q€0Q yonosmo Tenpgepa.
IelicTBRTENEHO, HpH T <°"f

0sc U <osc h +C- osch eacp{ XM(b]q. t dt}

Q. ann:of

exp {K& Lt dt] ce(F+ phy
;

e p LY, 8 - nmomozmrensmse mocrosmmme, IyeTh &>0 - KOCTETOU-
HO “ajoe umcao. Iomommt j:»:'(ﬁ . Torma

£d f-¢
osc U £C (T sl 5 <c'c , 20,
v

EciR ®e BHNOIHEHO ycioBZe (3.2) ?LGC (Q.)ﬂL o () ,
TO pemexme 3apadm (I.3) ynomreTBopser ycaoBmp T'enbnepa, KAkOBO OH
HE 6uao mEozectso )

OrmeTmM, uTO ecam Touka 0€00 IPAHATJIERUT KOHTHEYYMY, CO-
nepxamemycs 3 CQ , 1o yenomme (3.4) BHOOXHEHO, ecHE HMEET MECTO
(2.1) m p>n-1 | p :

Crencrene. IlycTs }bd’) =t , oonacts §) B OKPECTHOCTH
rourr O  ecTs TesmO BpameHmd, TPAHMNA KOTODOTO 3aJaHA YpAaBHEHEEM
') = , tie {ty - menpepusmas mospacrawmes GyErums,
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rakag aro 0< (1<t , ocs Ox, mampamrema 3CQ ,0<x, <C.
Torza ycnosme (3.3) znd 0ONacT# TAKOI'O BUEA BHIOIHEHO, eCJHN:

S{t"&tﬂ%w £ df = o mpr P <h+p-d,

[}

&owﬁ(j 2(’0)\'4 ‘V d{/ = oo npE P= h/*jb’i.

B cayuae p>n+ -4 Bcerma sumonmeno ycaosue (0.I6); ecnu g(bzct R
70 (3.4) BumozHexo K mp P<+p-i.

§ 4. O _nopenenpy peuenpi NLIENTHYECKEX YpABHEHM
BOAE3 "HYNeBHX" 330CTpERUl I'DaHUIN.

. [yoTB, KakK W panee, {) - orpaHmdeHHOe OTKDHTOE NOTMHOKECTEO
R™ ¢ rpammmer 0Q . Bymew rosopurs, uTo 0Q B OKpeCTHOCTH TOU-
kr 0c9Q mmeer "Hymesoe 3200TpeHAe HApYyRy", SGNM nuaMeTp [poeK-
wmn muoxectsa A NOD,  na 09, crpemurcs x Hymo mpu P->0 .

Teopems. 1ycT5 0D B OKpPecCTHOCTH TOW
k2 (0 BMeeT "HyZXIeBOE 3aocrpeHpge Ha-
pyYyxy".Torga I8 pemeHmESA u(x)eLM(m
sagaumg (I.3), h=0 Ha 90 ,B OXKpDEeCcCTHOCTH
Todurr O cOonpaBsenaAuBa OLEHKA:

§

SW mmﬂec-emP{-&% [K'm T t"dt‘ 4.1
Xe (4 % % 'C‘tg.ﬁ)-]

4 :
nput<dp; rmecC B X - noxommrexsmme
NOCTORNHHHG ,3aBRCAONAEe TOXBEO OT AN ,
hos P ,mag:lu(m)l.

IoxasareibeTeo. yeTs, Kak ¥ padee,

Mty - supluw@l.

i1
Caexya JIx.Ceppuny [2] , momydmm OueHKY:
M pfa) < c % twl » (4.2)
Prar<Cep AW anagy-
B cmIy HepaBeHCTBA @pxmpnxca:'
“““menaa)j) ¢ cd(g»ll D“““L,,mnaa)j,) ,
OTKYNA, MHTErpapyda OT 4"f mo P ,momyuaem:
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wl . |
I hana < sup deol Dw"LvC%\Qﬂu” (4.3)

lycrs, maxee, 0 () eC (@) n=1 B@ ,0¢9,44 8
D \ﬂ) , 10nl <Cf Tax KaK (WDQLW @

% a e, u, Dw)Dwnde =0,

ol
OTKyIa ¢ [OMOWBN HEPABEHCTB 2),3) mOXydmM:

I Dl ¢ clluD'rzlL 2.

Lpp(0p <

ik} [ocJiefHero HepaseHCTBa CilenyeT OlleHxa:
? i
Sl | pebt™ dtl ce Mo
IIDqulL (m\c (333{ JCE) }sc @R e @44

OGvenundan HepapeHCTBa (4.2)-(4.4), NOAYUMM OLEHKY:

| - ('(.)
M(f/a)écp i%p o‘qun £CS uf M(y) (4.5)

U3 (4.5) caemyer, 4TO
d
?,oa Mty- (/O(j M(t/2) > -Ko% fc sup Sy

-
YMHORAS NOCHeNHEe HEDABEHCTBO HA T M UHTETpHDYS OT 2T 10 33 ,
nonquvx

\ Lo M(t)d-t-xeogMd) S %g le swP O‘“t’] At

o'myna

(2/02 2) 20(3 M(f) &)ﬂ M coy- Xﬂoﬂ e sup & o\m o\t.

[locnersee HepaBeHCTBO sKBEBanmeHTHO (4.I).
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