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l. ITocTaHOBKa aa.n.atrH 
B aa,IJ.aqe, eoaH~Kme' npH pacqeTe aneKTpO~HRbTpa ~R oqHCTKH ~3ne

KTpH~ecKvrx mH,D,KOCTe«/I , 3R8KTpOCTaTJ.1qecK08 none C03,IJ.a8TCH ITOT8HnHa
JI0''1 Lf = :i:.f, 110,IJ.aBa8Mbll'.J! Ha 3JI8RTpO,D,bi, DpO<fJHJib KOTOpbTX M306pa;KeH Ha 
plllc. I. t.feJI{::ureJcTpo,D,Hoe rrpocTpa.HCTEO aanonHeHo cpe,D.a.\1VI c ,D.H3JI8RTp~orqec
f{J.1MH rrporrnuaeMOCT.RMtll C-f VI 0 (paeiOtl:BJt 'I';H,II,KOCTb VI pa3,0.8JB1T8JibHbi8 npo
KJTa.II,FU'i COOTB8TCTB8HHO). Vlc,~JI8,UOB8JUJ:8 3JI8fCTpGCTaT!-1tr8CKO!'O ITOJIH Ta~JIIX 
CHCT8M WA88T npaKTJ.1:Q8CKHi1: HHT8pec, TaR KaK paccMaTpHBa8TCfl MO,II,8Jlb pe
aRbHO~ T8XHJ.1tr8C~Oi1: ycTaHOBKH AnH Bb~8JI8HHR ~CnepCHOA waaN H3 ,D.H3JI8K
TpHtr8CKHX ~H,D.ROCTe~. 

floJie 3JreKTpOCTaTW-18C'f\O}f CHCT8Mhl B M8""3.1:£8KTpO,IUiOM npocTpa.HCT88 
{npo,D,0~~~8MCR CieCKOH8trHO 80 BC8X HanpaBJI8HHHX) OITHCHEaeTCR ITOT€HUM
a.JTOM 'I , y.n.oEJTeTaopmorquM ypaBHeHJ.m JianJiaca 4 '-1=0 c PpaHMtffibiMM yc
JIOBM.A)1M Lf / C'.:::!: {, P,o;e Gi - KOHTypbi, oPpa.HHtJHBBl1!QRe aJie:r<Tpo,II,br.Heo6-• XO,II,MMO TaK~€ 3~aTb YCJIOBHR Ha 6SCKOHS~OCTH H ~eCTb HSO~OpOAHOCTb 
~aneKTPH4ec~oPo aanonHeHHR. ITepHO.IJ.H~7ocTb CTpyKTypbi aJieKTpo.n.oa H Ha
JIHtl'He ITJIOCKOCT€~ CHMM€TpHH IT03BOJIR€T/2 HCKaTb perneHH€ ypaBH€HMR ]an
Jiaca TOJ!bKO 8 "Rqet:I:K€ nepHO,Il,MQ:HOCTM'' 6 (He38.l!!TpHXOBaHHM 06JiaCTb Ha 
pHc. 2) . Ha (')ecTwHetniOCTM ~ -- oo 3JI€KTpocTaTM4SCKoe none .n.aHHO~ CMCTe
Mbi 3JI€KTpO,II,OB 6y,II,eM annpOKCHMHpOBaTb O,II,HOpo~W TIOJI€M ITJIOCKOPO KOH,II,€H
CaTopa, T.e. noJiaraeM ~R o6nacTM Cf 

ti.m '/ (.!?, z) = -$-, Yl5 £ C? 0' J. 
~-~ 

3Ha't1€HH€ 3JI€T(TpOCTaTHtl'€CKO!'O ITOJIR 80 BC€M M€'11:3JI€KTpO,II,HOM ITPOCTpaHCTB€ 
YCTaHaBJIHBaeM ITOCJT€ perueHMR 3a,II,a4M B 06JiaCTH 6? C ITOMO~bD H38€CT~2/ 
COOTHOID€HHt:i nepHO,II,H4HOCTH M CHMMSTpHH. 
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Pl<c. I. Ce~eH»e CHCTeMN rrnocKonapannenbHMX sneKTpo~oB. 
t? e - aaaop MeJ!t)Jy 3JISKTpOM,Mt.1 no OCH ~ ; Ct., - paCCTOR

HHe MS:llt,Dy pa3,D,SJIHTeJibHblMH npOFma,D.Ka.MII!; 6/- TOJIIQKHa 3JJSKT

po,n,a; Cd - paccTomrne MSlii:.IJY aJieKTpo,D,B.MH no OCH 0!:1 • 
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i;,=[(Y,i!).!/=0, i!.?>Oj; /;=((Y,i!.}:OE!/£:.6, i!. =Oj; 

r. =[ (!I.Z). Y= B,o "'l"" e};;; =(((I, ~l cr"" Y"'i6,z=t.J, 

~ =( r Y, 1.) Y ~cr, ~ ?- e J ;rr =((!I, r.). o ~ !1-= o; r. ~LJ-
- JIHHiiiR paa,n,ena cpe,n,; 

{ Pj"- yrnoB!:le T0'4KH oC!naCTH B . 
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Ta1rw.1 o6pa3oM, paCC\'caTpl4'BaeTC.R cne.nytor.ga.R ,IJ.B}'MepH:a.R KpaeBa.R sa,nal.l:a 
Afl.R ypasHeH~R Aannaca a y~aaaHHo~ Ha pMc. 2 o6.naCTH 8 , nne~cTaan.R
tome~ co6o~ HeorpaHH~eHHyiD 06JiaCTh C YPJIOBhlMY'I' TO~RaMM, aanoJIH€HHYD Ky- · 
CO~HO-OAHOpo~oH Cpe~o«: 

41./·0, o~z:<L, 

1J Ll =0' l. >L., 

'~lr, =o, !.If;; ur:, = 1, $;{I r, ur;. =o, 

2. CvmecTsoea.HHe oCioCir.geHHoro pe:neHY'I'.R 

0603Hal!HM 
V={i/e:w_,'(s):if/rov;:.vr;, =t; tliam ..f'LIPP t/<~j, 

r,ne ~r- npoCTpaHCTBO Co6onesa, ~ ,II,JIR R .>L 

B,·((!il.)<£ B:O~i!<~} . 'f>yH'U"ID '1'<>1-r,' (19,)YI?>L. 

(I) 

6y.n,eM HaabrBaTo o6o6meHHbl'il pemeHHeM aa~am1 ( T), ec.n1o1 if~ =0 'l'~vr -J o ,.. II; "~- 7 / Um '!'•-!/- pasHOMepHo no. ve:fo,o]" !VTR scex t/sV w•eeT Mec-.,~-

TO Y'I'HT€I'paEbHO€ TO~,ll,€CTBO 

pr /z)(tl't' t1 i/ + 01'1' eli/) ttytiz = o el " 1' IJY <7!1 iYi! ~ ' (2) 6 

r11e 

Dpe8JIO;,teHHe I. CymecTayeT o6o6meHHoe pemeHY'I'e KpaeaoA sa,n,at~a (I). 
).lOFtasaTeJibCTBO. 4T06bl BOCITOJib30BaTbCR T€0p€MOtf F\tcca 0(5 06!II€M BH.D,€ 

Jivt:He~HOI"O Henpepn!BHOI'O c'flYHKQHOHana Ha I'Y'I'Jth6epTOBOM npocTpaHCTBe, c~eJTa
eYI 3aM€Hy (/:::-ljf + tt/, I' .n,e u/ - KaKa.R-JIH6o 113B€CTHaR cffirHRUY'I'.R, Y'I'MeJJ
lll'aR Te ~e rcpaesbJe ycJTOBY'I'.R H ycnos11e Ha 6ec:l:oHell'HOCTH, l.[TO 11 f/. Tor.n.a 
,II,JI.R HOBOiii H€H38€CTHOtl' rfly'HKUI-1:11 l./f KpaeBbi€ JCJtdBI1.R H JCJIOBH€ Ha 6ecrco
H8'!HOCT" CTaHyT 0/IHOpO.Il,HblMH: 1/f/r;,l//:{//:. =0, &".n7 If/~ O paBHOM8P-HO rro YeCO,O'J. " If ~~-
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¢ywm~~:~ tU( !:1, i!) ~m111:HO Bh!CipaTb, H~-npw·.~ep, TaK: 

w(Y,l}: fl(Z}A(!I) r{1-tz(Z)Jc¥-, O:;;YECl, C.<Z<L, 

( 

A(!1),0£-Y*8, 0£-i! ~£, 

* I 0 ~ !:/::!£: q/ l 3 Ll 

T. e. nyCTb ).. (!/)£ t! 
130r 0, 00

) - Hey6hJBaJO~a.FJ !flyH<tTJV.R, BhDCO,D.ffll\aff 'l'O~-
~€CTB€HHO (co acervH1 npo!.13BO~Hhll'..tt1) Ha HYJID np11 Y'...,. + 0 11 Hll e,n~.m11ny 

npH !1-o--O, o,.,).(fi)Ef npH Os,-Ys,a , A(i!)=f npH fl?:- a ; 

'2(2)€ CLO, oo) - H€B03paCT-9.IOtn:aR iflYHFtiil1R, BblXO.URI!IIlR 'l'O"ll:,U€C'l'BeH-

HO Ha ayJID npVI ~ -L -0 11 Ha €)1.J.1Hmr.y np11 r- t +-0 , ;z_(~) =7 

npH 0"" i'.:;; -e. , 0 _, 'Z ( i!),; f nnH C.,;; il"" L , 'Z(i!) = o np• 
~ ~L . TaR onpe,neJieHHaR rf;yHKUl1.fl' u/(!:1, ~.)ec- rS)' III )l,JlR Hee Bhl-

nOJJHffiOTC.f! T€ ~e ~paeBbte yCJTOBl1R III yCJIOBI-1€ Ha 6eCROH€llHOC'T'l1, t.J'T'O 11 Jl.ITR 
t.f. f1o,ncTaBl1B 1./':::: l.jl' -fu/ B (2), noJiyum;~ .IlJIR acex t/e V 

(3) 

Jr:reavr~HO, A ( Lf} - JTJ.IIH€/;fHb~ rb.YHKTH10Ha.JI HA. V, np11ueM, TaT<: KaK 

tif<> c'(G/, 
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/fl {lf)f*C!/ill/w.,'(c} Vii£V 
c nocToRHHo(;f C:»O, aasHcRiqett TOJibKO oT c:r, t,L,Cf, T.e. WY'HKI..Xl-1:-
oHarr A Henpepb!BeH Ha v 6 B MeTpHKe w.,'( 11). 06ooHaqHM H ~ 
~ (1/hW_/ (c):~Pr,l/l;vr., =OJ. ToPIJ,a H~ V a W,'(6), H /l (tj, 
BBHAY ero HenpepNBHOCTH, - nHHeA~ HenpephlBHhlfi W,yHKnHoHan Ha 1,1. 
EHJIHHei:IHaR <Pol"<a 8 (!If, t.IJ 6y)J,eT cKMHpHb!M npoHsBe)J,eHHeM B H H no-
po>KAaeT HOPMY VB('I{IP), OKBHBMeHTHy!O Ha H HOpMe u;'fG}. B CH
JrY TeOpeMOr Pwcca Cyt.q8CTBY€T 11 6,D,lo1HCTB8HHa ~Kl~~1J[ If/, TaKas!, tiTO (3) 
- TO'!P.:~ecTso V tfe H. TeM CaMbiM ~oKaaaHo cyzqecTsosaHHe o6o6IQeHHoro 
pemeHHR 'I= lf/ +ur KpaeBo~ oa)1a<m (I). 

3. fJI;AKOCTb perneHHR 

IIpewo:teHMe 2. 06o6rneHHoe pemeHHe (/J Kpaeso« a~atJt-t {I) .A:BJI.ReTCH 
f{JiaCCI1li8CKHM. 

JjoKa3aT8JibCTBO. 06oaHatJJ.1M: r =I(!/; z): tJ ~ {/ ~Q'/ ~ ~L i. - JIJI!ffii!R 
paopb!Ba K031jl<jJHUH6HTa cfi:), T.e. JIHHHR p8.!3)1eJia cpeiJ,,(;:;JJ,1 - yrJIO-
Bbl€ 'T'Otnnr o6nacTH ~ Cc1t. p11c. 2). CornacHo o6rne« Teopm1 amnmTHttec~mx rtpaeeNX aa~atr/3 o6oCirn;eHHoe perneHJ.1e ~ 6y.n.eT KnacmrqecKHM pemeHlil
eM sa,n,at:EH (I) ,lJ)IR mo6oM: no.n;o6JiacTH u}E 8, TaRot\, ~~TO iZ>r?/" =- ¢> 
V. wn[ !]:}:~~ ;¢ , npHqeM 1/'sC(t(;). IloKa>KeM, qTO if 6y,IleT 
~JiaCCHG€CRHM pemeHH€M 3~GH (l) EO Bee« o6naCTH Cf. ~R 3TOrO H€06-
XO~MO HCCJI€,Il;OBaTb TIOB€,IJ;€HH€ 06o6~eHHOPO pemeHH.R B 0Kp€CTHOCTH 6ecKO
H€t.{H0CTH, B 0Kp€CTHOCTH JIHHHH pas.n;ena Cpe,Il; ~ H B OKpeCTHOCTRX yrJIO
BbDC TOt.teK ( I=J)J::::-1 . 

JleMMa I. B JII06oA oKpecTHOCTH 6ecKOHetmocTH, He nepeceK~eAcR c K , o6o6meHHOe pemeHHe ¥' 6y.n;eT KJiacmt:t.reCKHM • 
.floKa3aT€JibCTBO. fiOK~eM, t.fTO npH t. -+ 00 

fl 7/~ '1'(!/, i!) = Q of- 0( 8- 7) 

pasHoMepHo no flefo_o.l . ToP)J,a npH i! >L ljlyH,UHH f/(!/_i!) - Knac-
CHqecKoe pemeHHe Oa)J,atrH (I), a ljlyHRUHH lfl(!i l) = '/' (f/, z) - ;: 
RJiaCCHU€CKO€ pemeHH€ 3a,n,a~H 

Aifi~Oi:>LO-<~<Q'- 1111 -II// 0 ' ' ... 't"; ~=<?- 't'/y:q: / 
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ITOJiytlHM ,[l,JIH K03~H:qYJ:SHTOB ~n ~~) ypaBHBHHR 

i!. "_ ( nli)d i! , 0 17 "' -i n d /7, r, 
nfi ,.,JJ 

oTKy,u,a 2
17 

(~).:::.line -;:;-i! r Bne -I?~. Vi3 npHHa,IIJTemHOCTH 
/fe/..,efG) cJJe.nyeT, Bo-nepBb!X, 'tTTO ./ln;OVn3<.-f , 'r.e. 

nli n# n7i 
~n(i!) =Bn e -<7~ 'l'(!i,Z)=£::. Bne -c;-~j?l? 77 Y; 

n.:1' 

17 
TaRHM o6pa30M, if=% +if, rAe if=O(e -c;-i!} npH Z!-~ 

paBHOMepHo no !/e £0, aJ . JleM:Va ,II,O'ta3aHa. 
YcTaHOBHM Tenepb f'Jia,II,KOCTb o<5oC5~eHHoro pe1!ISHJ.1.H no oc5e CTopoHb! OT 

JJHHHH pa3pb!Ba K03<l$f!1H8HTa C (C) . nycTb 

4+- =( (Y;z)eB: i!. ?ej 

JJe~.1a 2. 06o6IQeHHoe pemeffiie 'I e oCSJiaCTM 8t:."~- 6y,n;eT roraccHuecl{J.1M. 
Bonee Taro. WHK!1HR 1./ (, r) 6y)1eT 6ec<OH8'-!HO AH<fx!JepeHliHpyeMo~ no 

f/; ~ Ha KBJK:,Il,OM lil3 MHO:IKSCTB 

T. e. JJD6a.R npOH3BO,IJ,Ha.R OT (/' (!1 z) H:-AeeT npe.ne.n npH ~ _. L -1-0 H 

i!. ~ t. -0 paaHoMepHo no Y=-C 0, o'] 
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}lorca3aTeJioCTBO. Tarc KaK ¢YH:I:W'l.R l.f/ = '1'- -¥- RBJI.HeTC.R KJiaCCI-!trec-
K!-1:-.~ pemeHl--feM saAatr!-1 

{ 
A lf/=0. t <i!<L, r.~t-, 

lfjy = 0 = l.fl/y = Cl = 0, 
TO, ~T06hl ycTaHOBY'!Tb RJiaCCVJ:trHOCTb o6o6~SHHOI'O pemeHVUI f./ B O~r ,,nOCTa
TO~HO AOKa3aTb, trTO 

(5) 

PIO'ICKJla,nbJBaR pemeHHe lf' e pR,n ("Dypoe: 
0<? • nJi lf(!l,l) = L. i!,., (i!} -:Jt..n "C/ Y, ,.,., (6) 

• 

(7) 

Dmm~eM, llTO npM i! 7e ~yHRWHf Z.n(z) J.1 6Z~(i) a6COJIIOTHO Henpep~BHN. A Tor.na Ha JIHHHH paa,neJia cpe.n ~ 6y~T BHllonHRTDCR paBeHCTBa 
:z.,(L-O)=i!.,.,(L rO),C,r~(L-O)=C,2: (L .,.o). (8) 

A6COJTIOTHaR HeiTpepblBHOCTb WY'HKI~Mfil Z.~(-e) YI'M€€1' MSCTO E CMJIY nrmHa,IJ.llelltHOCTM r_,; (i'.)eJ., ( f!, -): - - • .:r J!z: (l-)/cii!. vl:j~(Y,i!.)-5ir? rrq- tt't:i!f/'<li!.~ 
~ e 

,;: :f.iflfi.,/!LJG)<<>o, TtrK KQ'K '1"•'!.1t;_'(s). 

Y1'o6toT ycTaHOBHTb a6comoTHYJO HenpepbiBHOCTb rfu'Hl{UVI~ Cl~(~}, eosoMeM B (3) npo6HNe W,yHKQM" ••Aa 
'/ ) ' .77 tlr!t;~ •-:JU7/7q-!7f(z), 

r.ne _fJ(i!)€ C -(e, -) - npOH3BOJibHaR rh'HKUt-'IR. Tor.n;a J:;: ~ -1, 

j/c[!f ': ct?.sn Z: Y:f(i!)~#3inn: fl/~)j<IYtli!;O, <o 

oT:cy~a, npoMHTerpapoBaB no qacTRM no nepeMeHHoA Y , no;r~aeM 
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:·la noc.Jie~ero cooTHOmeHMR, npe~c1"aB.Jimo!llero co6o~ onpa.neJJeHMe o6o6!11eH

HoA npoH3BO,IIHOA no Co6onesy IJ.IIR !jlyHRnHH c l;, ( i!) : 
( [_ ;z._; (z))' =( ;}" / c i!.n (z~ 

r,n,e r (z)e.J.. (~ c:>o I , !of CJIB,II.YBT a6COJIKlTHa.R HenpepbTBHOCTb lflYH'I:Ullrf:t 
~ n t!. 6 I 

C(.i!)~/.,(i!.)Y, :v-t. TaKI·Pil oc>paaoM, paseHCTBa (8) ,Il,Of{a3aHbl. 

Teneph paseHcTaa (5) cnepyDT 113 {noRa He .noKa3a.HHblX cao~cTs) pas

HOMepHoA CXOAHMOCTH CaMOCO PfiAa (6) H pRAa (6), !jlopMaiTbHO npo,IIH¢¢epeH

U11pOBaHHOI"O no · t . ITol{a11teM c noMO~h!O npllraHaRa Bei.fepmTpacca, qTo p.R.n 

(6) I npo,n,lofq:¢epeHU11posaHHbltt 'fopMa..JihHO no ~ :Z mo6oe trHCJio paa, cxo,n,HT

CR p8.BHOMepHO ITO Y, ~ Ha Kruii:)J.OM l13 MH01KSCTB (.(!). 

ilycTb fi € (/..'e) - npoH3BOnbHOe !jJHKCHposrumoe ~HCno. Ma 061!1e~ 

TeOp1111 3.JIJII1f!TI1tl:8CRMX KpaeBblX 3a,n,aq CJI8)Jy€T BeuteCTBSHHaR aHaJJMT11qHOCTb 

o606!IIeHHO!'O pemeHHR 8 OKpeCTHOCTH 0Tp€3Ka { ( ~/ i!.) .· Z .:::fi_ 0 <Y <0'] · 
B uacTHOCTH, 

(9) 

'-ho6bl nerue 6btnO cne,n;HTh a a oueHl{aMI1 1 6y~eM cuuTaTb 1 trTO L.:: 7 , 

_;ll~o 1 a-:%. TaKoe npe.n.nono~eHMe HHCKOJlbKO He orpaHt-tt1118ae'1' o6IItHoc

TH, 8 t!SM :·ilOMHO y6e,Il}1:ThC.R, nplof~SHRH K aa,n;atre onepaUII!J.1 C,IJ;8HI'a no ~ Ill 

pacTIDKSHI1.R no ~ ~ • TioJI0'1!'iH8 z.; 7 , ct =%, vra ( 7). ( 8) nonytraeM 
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-.!!n C e n / 

(IO) 
c,. 

TlycTb oC, - Koo<Wi"l1"8HTb! <llypbe 1"/z,
0

, T.e. <?(.,- t., /o} V,.,:>-1. 
TorAa "3 (7) " (IO) HaxOA"M 

oC = 8 -t-C =(-t + c.,- E._ e -.!!n ic,. (II) 
;, n n C..,. +C12 I 

Qt,;eBV!~O, no3TOMY 

(!2) 

hpJ.f t7 ?:- l . 

loACTaBnHH (!0)" (I!) B (7), nonycrnM np• i! <1 

l (t)=(c.,-E .. 
n E., +C.z. 

(!3) 

" TOPAa no (!3) 

aC ,= o(n"Jlp• n - ~ V K;.:. --1. 
Tenepb nonyqaeM "3 ( I2) np" n -. ~ Y K? -r 
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( T1) 

(leo) 

r ~e rroCTORHHble M-t , He. 3a.BRCRT OT K . 
BaRB, HanpHMep, K.::/_,6/ +t:! , ITOJI~aeM no npHaHaKy Be~epnrrpacca, LITO p.R,II. ,IVIR ~.4p CXO)l,J1TCR paBHOMepHO npH i! 77 H rrpH 0 c:.d~ C ~~ r.e. qiyHKqHR ~JJ¥' paeHoMepHo HenpepbiBHa npH ~?:--f H npH i!~ f. A raK <aK MYJJbTMMH,IIeKc _,5 npoM3BOJJbHbl!l, To <l>YH<11"R Iff (fl, i!.) 6ecKoHeuHo ,D;1!fqlepefiW1pyeMa np11 ~?:--t H rrp11 i! ~ -t • JieMMa ,II.OKaaB.Ha. 
P.aCCMOTpHM T9IT€pb ITOB€,1I.€HH€ o6oel~eHHOr'O pemeHMR B 0Kp€CTHOCTRX yrJIOBblX TOt.r€K. JlyCTb Ks (P) - OTKpbiTh~ Kpyr' pB.)V'Iyca $;>0 C USHTpOM B ToqRe P, ""s (P) = Gl7frS(P). 
JieMMa 3. ,fl,J:Ut TOtf€K (~}:.=~ • o6o6r:qeHHO€ pemeHHe '/' B COOTB€'1'CTBJ'DIQHX orcpecTHOCTRX Ws f":i ),rf' =- -1,'~3, Ciy.n,eT KJiaccw-1ecKHM. BoJiee To:_o, <l>J'HKqMR '/'( !1', i!) 6y)leT 6eCROHe'lHO )IM<jl<jlepeHUHpyeMO~ DO 5I, i! B ws('?J.),,; ,-t.?,.J. . 
flOKaaaTSJibCTBO. PaCCMOTpHM CJiytian <f' :: -f • l.fTOClbJ BbJRCHHTb ITOB€.0,8-Hlf€ o6oC5r:qeHHOr'O pemeHH.R <-/ B 0Kp€CTHOCTY! T0ll'l{l1 "'} , nepe~.n,eM 11': TTOJIR"p-

10 



HbiM 'K:OOp~HaTaM (r--, 0) C ll€HTpOM B TQt[K€ p-t' , H ·nyCTb ~:Uls(,C~.) 

- H€KOTOpa.R OKp€CTHOCTb TOt£1H'l ~ • 

CornacHo o6me~ TeopHH annHnTHVeCKHX Kpaeeb~ aa~aq B oKpeCTHOCTH 

"'}\~ np• ~Rl6hlX i.e.(o,s) pemeHMe i.f/':1, l.} KMCcMqecKoe, "'-oeo MMeeM 

313.m1Ch!BaR nannacHaH B noJUtpHbtx Koop~HHaTax H pa3~€JI.R~ nepeMeHHbi€ no 

'.1€TO.ny ~pbe, IlOJiytil1M 
"" _, ) <?nH' -(<?nH) 

'l(r,&}=?;;,Rnf~")eos(t?17•-t)8,cve ,f,(r =/lnr +-8,1'- o 

Jb JC~OBM~ '/'«: VV:, -f ( (J) 
Silk 
jj ('f;)"'!'dN/!9, 
• c 

CJie.nyeT CXO~HMOCTb 11HTerpanoB 
s 

j / /?; !"' rclr-, 
• 

( T6) 

CornacHo o6mel/l: TeopHM o6o6IQeHHoe perueHHe 6ec~oHe'tl:HO .UH!f4'e-peHUHpyeMo 

B H€KOTOpOJi! 0Kp€CTHOCTH pyrH -

{(!';B).r =S, 0-"'B"' {j. 
I1oaTOMY 

VK~ ~) 

H Tor.na H3 RaBeHcTBa ITapceeaJIH 

!Tiel t?"''l' c - 2 J I t?rK / dB =5 a, 
• 

r )le ~ - KOSifxl!MQMeHTbl \cypbe <jlyHKUMM ::: '!', , Toe o 

o; = ..!!_/"l.i ,!JK t( (s, 8) COS "tzn +-1)8t18 =R (K)IJ) 
, Jf' 0 tJr-< ,~ ,., ! .. ' 

HaXO,UHM H€06XO~HMyD OU€HKY ,UnH K03~11UH€HTOE ~ : 

i);,/R,M(s)/4< -;-
'f:. n ~t K .Jl.e: 5 '~'" < OC) 

~~K h / 
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r ~e ITOCTO.RHHhT€ C
1 

, ~ 3aBHCfiT OT ,<' • 
TaRHM o6paaow., np~-1 K,paBHOM, Hanpt1Mep, /..$/.,.~, 

I >?J~, B '1'/ < 00
/ 

x no npM3HaKy Be~ep!wrpacca pn.n; MR 0..4 f.IJ cxo,II,J.1TCR paaHOMepHo a W T. e. WYHRUYr.R ~,4 (/> paBHOMepHo HenpephraHa a ?0
5 

• C..'Ie.UDBaT9JI:O-
HO, tt - KJiaccnl!eCRoe peii.ISHHe a ?<..}(1::). A TaH: '{Hi{ .~~ynnTvnfH-.n;eH:c j3 npOM380JJbHbJ~, TO q)yHKUHR if 6eCKOHeq:HQ ,!:Ot!tf1JepeHU.UpyeMa 8 ~(PJ 

B CHJ"'MX /'".?,.J COOTBeTCTB}'lOll(Me pR.ZU,! <:iypbe 
(if=£: .,f f'""co:J i'n8 = J-. o,: · 1/f o :C: _#,!'d"'~:Jin(<?n•l)6' 0 /? fl; o / 

:'ll€ (j/::: l.f'--/ )l.Jl.R ;- = 3 ) TO~€ CO,IJ;€p!'(aT TOJibKO U€.1Thl€ CT€IT€HI1 nepeMeH
HOA ,r'- • iJ03TOMy ,Il,OKa3aT€JibCTBO JI€MMhi MR CJiytraeB j-:::~5 ITOtiTH .D,O
CJIOBHO ITOBTOpR€T .O,OKa3aT€JibCTBO ,IJ)T.R CJI,Ylia.R tf"= -t • JleMMa ,IJ.OKa3aHa. OcTa.n:acn rrOCJI€,IUiR.R: oco6arr TO"LIKa P.~~ . Pa3JIO':'!'i€HYre B PR.D. ~pbe pemeHII!.R a oKpecTHOCTM ~ 6y,n.eT co.n;epmaTb YJK€ Heuencre cTeneHJ.i: nepeMeHHoti ;t- • f1oSTOMY B OTJHftrHe OT npe.zu,C:lyrqHX OC06biX TOlf€K npOH3BO,ll;Hbi€ peme
Hl1.R 8 OKpeCTHOCTH ~ H€ orpaHMtreHbi. TolfH€€, HM€€T M€CTO 

JieMMa 4. 060C5UI€HHO€ pemeHH€ ~ B OKpeCTHOCTH £0s (P~) 6y,n;eT KJJR.C
CHtr€CKHM. ~:<QH.R l/' ~~ t.) 6eCKOH€t.rHO ,IJ;Hq¢epeHU11pyeMa HR. MHO'K€CTB€ UJ;f~)\ ~ , rrpM4eM n~6an ITP0"3BOMiaR '-/'('/,i!} B OKpBCTHOCT" t:q. (R_,) H€ OI"paHHT.l€Ha VI 

;z;_$ '7' /!t ~) =0(/' ff -!fii)/1Pk' I'~ o_, ~~_~ 

r.ne f\'- paccTORHHe MeJK.uy TOlfK8..i\1'H (Y, ~) H P¥ , ,8::/Jr~.lit?}- MYJJhTHl1H-
,neH:c. 

4oKa3aT€JibCTBO. Bse,n;eM nonRpHhle KOOPM'fHR.Tbl ( /lj B) c qeHTpoM B 
TOliK€ ~ B H€F<:OT0p0~ 0Kp€CTHOCTVI Uls=-Uls (P~,_..) . TaH: KaH: cor.naCHO OC5-II1€~, T€Op!-l:H 3JIJIJ.1ITTJ.flf€CKI1X KpaeBblX 3a,n;aq B OKpeCTHOCTH c.t)S \ ~ npH JII0-
6b!X i t:: ( 0, S) peii!BHMe '-/' ( f/, c) 6y,11eT KRacc•qeC<•M, TO )I,!JR <jiyHRWm ljl = 7P-7 rwnytraeM c.rre,rryiO!l!,YKl KpaesYJO 3a.n;aqy: 

.J77 . 
[

LliJI=o o~~<S 0<6'<-, ,. e ,~ il'/a , 0 = IV/8 = "/ = o, O</'-<S. 
3anHC~BR.R JJannacHaH B ITOJJRpHbiX KOOp~HaTR.X J.1 

no.rrytrHM 

Ill (I'; G)= f); !?"( ,o-)c:Jin -f n a, r.n;e 
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/3 YC.TfOBMR t..{E:~_, (G) CJie.n,yeT, 'l.ITO Bn=O b'l7~4, T.e. 

- .E...n R lf(r;a)~t;;~n/'3 :Jiny-na. (I7) 

T-:~.ct 'If€, rmJ<: 11 

l"',ne K~o 

r /K) .£ 
npt1 ~o~taaaTeJibCTBe JieMMbt 3, H3 ycJIOBI.Ut L / R.n (sJ(.c.oo J 

Haxo,II..MM n~t 

(IS) 

OTJ{y,na C.Tfe~yeT, BO-nepBb~, 'l.ITO ~ - KJiaCCHQ6CKO€ pemeHH€ B OKpeCT

HOCTM '4 (Po/) , T3K KaK M3 (IS) npM 1<•0 nonyqaeM /1/'"fC/f'/F, 
A 80-BTOpMX, 'l.ITO CflyHKUHR l./'( Y, i!.) CieC!tOHel.fHO ,D;i¢<PepeHQHpy€MaJt Ha 

MH0111:eCTBe Ws ( !>.;,) \ P+' Tat<: ttaK B oKpeCTHOCTt1 w5 / ~ npu JIJJ6biX 

,>e (O,s) MMeeM cornacHo (IS) oueHKY 

/ .().8 I!' I., C ~ ( .?n) /IJ/-K 
/"',8 /' ,:~/ 3 / 

1"' ~e fi : (ft..,_).!) - MyJTbTHHH~eKC, K ?--I - npoH3BOJTbHOe ~eJIO€ t.rHCJIO, 
riOCTORHHa.R C 3aBHCHT OT _fi M K • 

Ilocne,!1Hee YTBep?KAeHMe neMMbl - mo6M npoMaBOAHall if(~ i!.) B oKpecT

HOCTM w5 (Po/)He orpaHM~eHa M ~,>' 'f'('f,i!)~O(/'-f--/,4) npM f'--0 

r,II..e /""- paCCTORHH€ Me'IK,IJy TOtrn:aMM (5/. ~) J.1 ~ ' - CJI€,Dy€T Tenepb H3 
(I7). ]eMMa AOKa3aHa. 

TaKl1M oCipaaoM, ARR ttpaeeoM aa.n..a1.1H (I), cWopMyJIHposaHHo~ s n.I, .n..o

ttaaaHo C~~CTBOBaHHe pemeHHR. B KJiaCCH'tleCKOM CMHCJ£€. 
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ypaBHeHH~ B6JIH3H rpaHHQCI. M., IDI, I962. 
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