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BBEllP.ID1E 

B B1FIHCJrn:TeJI1HOH rrpaKTMKe, HapJI.IJ:Y c rpa;:r;mu·WHHHM Mero.n;oM ::<oHecr-, , /I-3/ II pa3HOCT8}1 , lliHpOKO IIpHM8H.8:8TCJI l-J!8TO,Il, CIIJ18HH-KOJL10KauHH • pH 
pe!IleHHI1 M~epemmaJIDH:biX sa,IJ;a'l3: BToporo rrop.tr.JJ;Ka KaK c TOtrK:a apetnm: 
IIpOCTOTbl p88Jlli3ai.Vni 8JII'OpHTM8 Ha 313M, T8K ll C TO'IRM 3peH:ffi dHCTpOTH 
CXO.rr;tt!'J!OCTH H8JIIdOJI88 IIO)J;XOM!llHM ll:BJI.FI8TCR ;r~}fti8CKJn':r CITJiat\.H KJI8CC8 C

2 

B ITOCJI8)J;H88 BpeMJI HHT8HCHBHO p83BHB3IOTCR '4-G/ M8TO,IJP IICC'!'p08HID1 
OTIJ18tlH-CX8M ITOBHIIISHHOti TOtrHOCTH. Odl:f".!HO OHJ! CBOMTCR K pernemno CHCT8!.1 
C TIRT~arOH8ADHHMH MBTp~aMM. 

C ,IWyroil CTOppHH, XOpOIIIO H3B8CTHH/?-gj pEl3HOCTHH8 M8TO,Uhl TIOBHUJ8H
H0:0: TO'!HDCTH, peaJmaaiJ;liiR KoropbiX cBTMrc.q K peEJBHMIO IIJWCTO~ rpex,IJy.artr
H8JlbHoa cncrew. He.naBHO B paciore/6 ClHJI rrpe.IT,JiozeH cnJia:l:H-Mero.n; rroBH
meHHo~ T0'1:HOCTM, rr_;:n1BO,Il;mi\H:!t R Tpex,rr,narOH8JI1Hl£Vl CHCT8M8M. 0,JJ;H8KO 3TH 
M8TO;n;hl 6H~ IIOCTp08Hll H8 paBHOM8pHOfi C8TR8 TOJT.l>KO ,n;.:rur .1Ul9AJ8p8HLUf8Jlb
HHX y~aBHeHm1 BToporo rrop~a. He co~e~amrrx nepBy~ rrpoHsBo.rr;HYro peoe
HIDL 

d H8CT0li!I18fi pa60T8 npe,JJ;JI8I'88TCII Tp8XT0'!8'IHa.JI CIIJia:tl:HOB8Ji CX9M8 
IIOBHlli8HHOfi TO~HOCTH. Ee npeMMYmecTB8 COCTORT B TOM, 'ITO OHa IIOCTp08H8, 
BO-II9pBHX 1 Ha H9p8BHOM8pHOfi C8TK9 ll, BD-BTOpltX, .JJ;AA !IOJIHHX ,U,UQ;:4lepeH
~aJU,HbiX ypaBH9HH.fi BTOIJOI'O IIOpH..II;K8 C o6m:m,IJ:H KpaeBilMH YCJIOBIDIMH. 

B § I paccMaTpHBaeTCR KB83HHHTeprro~oHHHll cTIJiaMH, annpoKcHMH
pyro~ pemem~e aa,n;aHHoll .n;H~epe~aJJ.bHDfi sa.n;a'!H. BHBo~TCR HSKDTopHe 
nOJieaHHe ilJopr.cy-.J.l11. Ha ocnoBe STHX WDPMYJI B § 2 crpoHTCR cxeMa H .n;oKa-
3HBBIDTCH T80p8MH CXO~OCTH. 

B § 3 MeTo.n; pacrrpocrpaHReTcH Ha HS~HeliHHe ~epe~~HHe ypaB
HeHIDI BTOpOI'O IIOpii,llK8. llpH 8TOM "CH8"l.IaJ18 H9Jlli!i9i1HaJI 38,1J;8'!8 JUIH88pH3Y8T
C.ll C IIOMOJI41!0 HerrpepHBHOI'O QH8~0ra iJ!8TO}J;8 [1KJTOHa (H.Ai\1I-I). l-Ia K8Jl\,llOM 
mare zrep~ Jrn:HellHaJI KpaeBa.FI a8,IJ;a1la pewaercJI npe)J.Jlo.JKeHiruM B § 2 Me
ro.rr;oM. 

B § 4 IIpHBOAffTC.FI ~llCJI8HHH9 pe3YJI1T8TH K8K ~~ JIHHefr.HUX, T8K 11 ~ 
H8~H9fiHHX sana'l!. 



§ I. Bu.:aon :acno;..1o.raTBJThHliX Qopu;ur 
PaccMorpH:J! KpaeBYID 38.JJ:B"tiY 

GUoU-"+p!x),L'r~(x)uot{x), XE[a_,tJ, 

e,u "'CI.,cc +p, u_' ~ c1 

r~e ex,~ >O , ~ :=:1,~, };.z~O ) ft 1 ~ 0 , {j,(X) <0 

(I. I) 

( I.2) 

IlyCTb Iw;:4q;>·J:W18HTU M rrpaBB.fi "tJ:8CT1 Jp8BH8HIDI (I.I) T8KM8, "tJ:TO O·::lecrre"ti.t1Ba'OT ~ocTaTO"tiHJ'10 I'JIB..nKOCTb peruemm sa,n;a11:n (I. I) :a (I .2) • BBe.JJ;eM Ha oTpe8Re [a,) BJ cerey LIN : a,== Xo < X1 < · · · < x -v = !!- , h.i ,.x" .. 1 -xc, i.."'o; ... ,N-1, "h-=m~xh;..; h.= min... h..;_. 
CCTKy tJ. 11 H830B8i·,1 perpm::pHO!"I, 8CJlli h) !J: '"'- 0 (1) M.'- B ,Il;8Jll,Hefb!et·J! Mbl dyll,eM pacc:vJBTpuBaT:o _;)eryJJ.fiPHYID oerey • .Uorro.mJHH cerey IJN c ysJiarvm X-3-< X-;._< X_1 ..( Xo XN <XN-+J < XN·U .. < XN+.J (B "ti8CTHOCTM, M01KHO C-qi:::TaTb, "tiTO X_i_ = X o- ih.. 0 , Xtf+i = XN + i..h_N--1 ~"' 1,.:1., 3) pacCMOTp:tLv. ey0I·l'fecrurr1 crrJia:tl:H RJtacca C1 [a., g J ) 

r)le 

N<1 

S (x) ~ L ""J 8
1 

!x) , (I.3) 
d~-1 

8 J (xI - HDpM8.'Il<3DBamme B -clJJ!a'dnu/I/. 
I!ycr:& Ro«}AlliU!8HTH ClJJ!8llH8 ( I.3) Dlip8.1l8JlmllTCH lJDpM)'JHlM'/10/ 

X 

cc, /., == o, ... ,N) (1.4) 

TaKo.fi CllJl8fiH (I.3) H83l:lB88TCJi KB83M.l1HT8pn0JilllU10HH1iM CIIJlffi!HOM, arrnpoRCKMHpYIDmHM pelli8HH9 Kp88BOfi 3~a~H (I.I)-(1.2). fi3B9CTHD/IO/, ~TO 9CAH 4 [ U E W 00 Q! ~ J , TO Cllp8B8,JJ,JlliBH 

(I.5) 

llocK~KY MH npe.nrroJiara~ ~ocraro~ayro rJI~OCTD pemeHHH KpaeBoH 38~8-'!11 (I.I)-(1.2), TO, 0'<9BH,IlHO, lllil!OJIHH9TCR CDOTHOill8Hl!8 (1.5). naA89 H8 (I.4) A8rKO ITOAY'la8M 
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eLL. = LL~_ 1 

Tenepb paccMOTpE~ COOTHOI118HIDI 

1.-i-f 7 

(1.8) 

" ' ltOTOph[8 MO.lKHO p8lll8T:O It8K CllCT8MJ OTH0CllT8JlbHO B8Jllfl1l1H U-i-1 U,:,_, 
ll LLi-l , Jlerii.O IIOK838T:b, 't!TO onp9,I1;9JI.M:T8Jlb y :no}i: Cl'ICT9M1l CT.Jilfq8H 
or HY~ .n;~1R .n;ocTaTo't!Ho MaAoro h n paBeH 

' -- ~ (i- ~,_;_, P· +!..: .. a. \;,o Z ~,_,_,+h, +h,, lJ1)i-1 - n~-1 :L ~.-, 6 vo-1) ' lli- 3 (I. 9) 

D p83yA:OT8T8 Mh HM88M 

itJ ~ nJ O(h."' u_,_, = u.,_, + . ) (l.IO) 

r,!(e 

~" u ,_, 

Ll, i-1 
' 
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1 _ (I_ h ; \ 
fl~c-' ,n..~ -1- i-1 I [J. ";:(-

6 ',..;) H - ----- ------- --------------------
.:j 1) C-1 

~ =1? ... , N. 

CoBepllieHHD anaJJ.orw-r:r:;o. pacc:.laTpMBaH crrcTeMY 

(I. I2) 

!V-1 

H8}1,n:8M 

I~J 'IOJ r(h'' 
U-t..+-1 = U;: .. 1 + v ) ) i::: 0, ... , N-1 

7 (I.I3) 

r.r<e 

(I.I4) 

,Ii,a.JJee HS (1.10) H (I.l3) C ]'!STOM (1.6) l! (1.7) llD.JJ]'laeM 

1 u'.' + j u_" j '" 1 ~, 0f(3. 0fh(i I \ h· i+1 ~ t-1=-hfl.,. +r-U: -t- li'V)-t Ln.-tt.j-n..i_f); L n.,l.-1 "'i, ~tt ;z,i-1 L-1 ~ 
(I.I5) 



(I.I6) 

&=.1) ... }N-1. 

CeTey U.N Ha3DBeM KB83Rp8BHOMepHofi, ecJUI BHTIOJlHR8TCR ycJioBae 

~, - h_,_, = 0 ( h') i=:1, ,. , N-1. (I.I7) 

TaKIDJ oOpaaoM, .IJ.JlJI RBasnpaBHDMepHol1 , __ eTirn (B '=IacTHOCTH, paBHoMepHo~) 
ocTaTo'IHilfi ues B (I.I5) HMeeT rrop.<!.l(oK O(h') , a B (1.16) - O(lr-'1 
)(a.nee 1<8 (1.3) C Y'J8TOM (1.4) IIOJJY'IB8M 

rne 

s' ~ 
' 

s" = 
' 

" u 
' 

~ ""1' 

§ 2, ilOC1D08HH9 CX?MU ll0Bijlli8HHOH TO'=IHOCTH 

(I. 18) 

PaccMOTpHM BHpam:eime LS B Y8JiaX ceTRH !:JN . Y'!HTllBa.R: (I.5), (1.18), (1.19) H COOTHO!llOHJ<e 

I! ,, \ 

Uc-u.,),+O(h")+O(h-h. ) 
h . " L-1 ) ,_, (2.1) 

i=:f, ... ,N-1, 

(2 .2) 
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1Je3 IIOT8pR TO'IHOCTM MOJKITO 38M8Hl'!Tl> B (2 .2) U-~ B8Jll:Fil'!:HO.tl: 
I ..1 11 / " / I "' " (I I"' 'ti- Pv '\ -q,;__.:::oL ' a u.~_+, tt-L i- LLc-( n.L.-1 '±'OPNJY.llO:f • 0,. 

ITpH aTOM rro.rryqeHHoe yyaBHemre co.n:epuT JlliJili, TPR RoaJr}HU;MeHTa eX.~_, 
di M c{~+ 1 x ut·~reeT on;r:: 

(2 .3) 

r_:::1;···)N-1, 

r.ne 

c 
' 

(2 .4) 

' 

1\ = i 
' d i 

h.,., n "'-t-> a 
1i. = - --,;r- ri-J + -6- Vi-r 

h • 
.J h., p + -' a {)_.2,i =: i + ------;£ i.+! 6 Ti+l 

i=1, ... ' #-1 

nanee H3 (I.IO) ll (I.I3) C yqeTOM Kpeeoux yc~OBHff (I.2) ~erKo C~9AfDT 
COOTHOID9HIDI 

- I (-h.; -C,«,- B,cL, =Fo + O(h. .;<.1 )+ 0 ·:p,), 
(2 .5) 

-A,otN·1 +CNo!-N = F, + O(h,' Oi.;,.)+O(h.'.Y,._), 
r.11e 
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5 = 
' 

h. II- AI 61-o \-n..or:i1+3r1; 

d1 1 
I 

~ tN ( ~N-/.;2_,1_ +3}J_) 

J..I.,N-1 

Terrepb MH pacCMOTpHM CRCT8MY 

(2 .6) 

(2. 7) 
J 

(2.8) 

r~e KO~RqrreHTH H rrpaBan ~acTb KOTopoa orrpe~e~TCR WOPMY~BMB (2.4), (2.6) >I (2.7). N" 
ITocTpoHM Cl!Jlal!H S = '[.. gd B; (x) K J=-1 

TeooeMa I. Ilycn cl!Jlal!H SK y.l(oBJieTBP]lJieT RpaeBOMY ycJIOBIIRl (I.2) H 
ero K0~9HTH ~c ( 0 .<, c ~ N) O!Ijl9)(9Jll!I!lTCR 1!3 CHCT8MH (2. 8) . Tor.11a i!.M J1JOOoll peryMpHol! ceTKH t. N c .l(OCTaTO'<HO MBJlHM Tt 

ClljlaBS.l(JII!BO 

• 
7 



(2.9) 

llOR838T8J'....1CTBO, liyCT:b S -KB831i!HHTepTIOJlffi.l;HOHHh!}i CIIJI8i1H, 8IITipOR-

CW.rn:pymlilH.fr pemeHue Kpae:soii aa;n:alm: (I.I)-(1.2). OjOSHB'lli!M ~L = «c -C,~ 
Tor.n,a H3 pnBeHCTB (2.3), (2.5) M ypaBHeHnH (2.8) BH,IJ;HO, l;JTO L~ 

YJJ:OBJieTBopm:JT crrcTeMe 

C, l,- 5" ;:, "o(h\J.,) + o(h.3
},), 

-lj -;_ ' \ 

-A,=,_,+ c, ~,- 5, t,", ~O!h J + 0 th; !hi-hr,);, 
(2.10) 

M3 BHp8JK8HHi1 (2 .1) , (2. 6) H (2. 7) Bll,UHO, trTO AJ1R peryJIRpHOfr C8Tl\J'! c 

.llOCT8TOtrHO M8JIW..l h._ HM88T M8CTO 

lie > 0, B,_ >0? C&>OI Co >O) eN >0. 
~::::1, . , N-1 

B crury .n:ocTaTO'tJ:HOll r~1a;QKOCTH r.WHI<I.tHfi p , q, n rt I-n118KJT j,1ecro 
COOTHOI!l8HM 

-2 ft o[,- Ac -[',,~-~, + Q(h_ )>O 

/.--::o1, ., N-1 (2.E) 

R,=C,- /5,/= c1 1 + O(£), 

;;(J "Q(h). 

3To osHa11aer, 'Y:T o cMcTeMa (2. IO) HMeer ,TI,Haronam,Hoe rrpeodJia}.J,aHMe. 
CJie,Il;OB8TeAbHO, M3 (2,!0) MMeeM 

;_::: 0, tl. (4.I2) 

TaK KaK crmat!i:H • .SK y,n;oBJieTBOplleT KpaeBDMY ycJioBmo (I.2), ro JierKo 
noKasaTn, 'tfTO paBeHCTBa (2.12) cnpaBe,JJ,Jll!BH. z ,Il)lR ~=-1 M G:::: N+. 
Tor~a H3 He_paBeHCTBa 
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C yqeTOM (2.12) M (1.5) cpaay CA8~8T (Z.9). 

Teo'JeJ.m 2. IIycn. crwatiH S I( -j-.n;oMerBop.rrer nepBOJ{If :<,paeBDMY ycJJo-
mno M ero K03rJ;xllill.l,li8HTH &;_ ( 0 ~ i f; N ) OIIp8.D;8.fu'TIOTCH M3 CHCT8MCJ: 
(2 .8). Tor.n;a MR KB83M.P8BHouepuo:tt (B tracTHDCTn, p8BHm.mpuo:1) ceriVI 

D_N C ;Il,OCT8TOttHO M8Jlli.Nl h_ CTij)8B8,I~.ill'l:BO 

II s,- u tic = o (h.' J. (2.13) 

TIOIW38T8JlLCTBO. BeJIH!JRHl:l ~ ~ 
(:.2. IO). li,.Jm KB83liP8BHOM8.PHDi1 
II0PJI,llOK Q (h._ 4 ) T8K I{8K 

l· c 0 (£') 

, K8K H paH:DE18, Y.h0BJ!8TBOpHJOT CHCTnMe 
ceTKM rrpaBaR sacTI> cncre~m (2. IO) :r..:·,mer p, = p" = 0 . Toc.:~a H3 (2 .IO) no.ny~aer.o 

(2 .14) 

0TCIO.U,8 H M3 ycJIOBKil HITT8piiOJiml;IDI B T0tiK8X X= X o YI X::: XN !I8;v18,IW18H-
HO Bl1T8K88T paBeHCTBO (2.14) li TipR i=-{, VI !.-.::: N+1 · ,ll8JlbH8~I:ll88 
paccy;n,neHHe aHaJionr~mo 3aBepmemno ;noKa3aT8JihCTBa reo_;JeWl I. 

3BMe't!amw • .3 c.n:y-qae rper:LeH KpaeBoH 38,rr:atrli , r.e. npn fo-~ I o , 
HJ'..:I };;_ =f 0 Yi3 (2.10) BRAHO, tJTO TOJlbKO rrpaBH8 'I8CTM nepBOI'O H 
rroc.rre,rmero yp8BH8Hill1 B Heil HM9IDT ITOpJ!.ICOK 0 ( h 3 ) , 8 npaBH8 'I8CTH 
CCT8JU,HHX ypBBHemr./i: B (2 .10) IDJJ810T TIOp.rr,D;OK 0 (y;_c.

4
) H8 KB83Hp8BHOM8p-

HOfi C8TK8, C~H8KO T8I~8R JIOK8Jl1H8R TIOTepH COrJI8COB8HHOCTH TO'tJHOCTH, 
K8K YTB9p~a~T 8BT0p~ ~II/, BOBC8 He D6R38T8~bHO CH~88T TO'tJHOCT1 'IHC
.IleHHOI'O p8Ill8Hllil: B .LJ;9JIOM. 

0T,8THM T8Xlt8, tJTO H8W8 CX9M8 (,;; .8) OTJJ.WI38TCH OT Tp8XTO'tf8'tJHOJd 
CX8Mhl B 6/, B CJJy't.f88 p8BHOM8pHo:ti C8TKH, KDl'.IC8 p (x) :::=: 0 • 

:0 pe3Y Jib Tare pewemm cncTeMhl (2. 8) Mb! no.nytiaeM crma:an 8 ~< 
.l'IBJI.ffiOIIUtki:CR 6.Jl.H3KHM K KB83¥lliHT8pllDMWIOlHIO.MY CIIJia}i:ey (l.3). ll08TOMy-, 
K8K npaBHJIO, era nepB118 ~8 npoH3BO~Hli8 TOE8 6y~T 8ITITpOKClL~pOB8T1 
CODTB8TCTBYID!lill8 npOH3BD)(Hll8 peill8Hl!.II U.( X) 38)(8'<ll (I.I)-(I.2). C iUJY
rofl CTOpOHH, H3 \IJO_pMYJI (l.l6) BH,lJJIO, 'tJTO Koa;xprumeHTH KB83lillHTeprro
~OHHOI'O CI~aliH8 ITpB.ICCTaBflJOOT C8MOCTOHT8JibHHfi HHTepec C TO'tJKH 3p8HRH 
anrrpOKCIDJ~HH TipOH3BO~~X p9Ill8HRR Kp88BOfi_ 3~8't.J:H. ilOBTOMY ITO ~OpMYJiaM 
(I.l6), B KOTOpHX pOY.:b "'J HrpaeT TSII8pb Y!l(8 KD$]ll!lU!eHTH gJ CI!Jlali-
Ha S K , MQ;KHO npR6JliDKeHHO BHlffiCJrn:Tb npoH3BO,IJ,Hhle u..~ H u'[ B ysJiax 

Xi. r... ::: 1, ... , N-1 . 
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§ 3. Pea;eHne neJUmeJmq nuJPepemrn:aJiptwx 3§1IBS 

PaccMOTpml! sa.r:r;a'l!y 

u.'' =f(x,u, 'A-
1

) XE [a.,O, 

E:;. (u.lu'):::O } x:::{;;7 

(3.I) 

(3.2) 

I'.D;8 £1 )"[.2. H {{x;u,U')-H8JillH8liflll8 onepaTOp!i OTHOCHT8JThHO Ll H 
u 1 

• IIpe.n;rroJIOIDIM, 'I!TC / (x, u, I..L') .r:~ocTaTOliHDe trn.CJio pas HerrpepblBHO 
)J.HIWJ8p8HI.J,HPY8M8 IIO IIOCJ18;1UlliM JJ:BYM apryM8HTa"J, 8 £.1 H l;;_ -;:m:~epeH-
lU!PY8Mb!8 orrepaTOpb!. J1pe.l(ITOJ10liG!M T8K.llte, 'ITO p8lll8Hl!8 38.!(8'lli (3.1)-(3.2) 
W30JIHp0B8HH08, B 0~88 H88nHHCTB8HHOCTH. 0~HHM H3 H8HdOJI89 ~BRTHB
HUX M8TO.D;OB ]8~8HMH HenRHe~HHX 3~8'1! ~STOff HerrpepHBHHH 8H8JlOI' M8-
TO,IJ,8 }{I,JOTOHliZ-!3 /, KOTOplidt CBO,Il;HT R p8ill8HIDJ IIOCJl8~0B8T8JlbHOCTH JD11-
aethrux sa,n,a'l! 

Y~ -fur ( x 1 UK ,U...~)V~ -fu (x,uK,u;)rl( :::f(x,u.K,u.~)-u.~, 
X E (a. gJ (3.3) . ' 

l'I IIOCJl8~0B8T8JThHOMY Bl:l'B!CJ18HIDO CJ18,IJylOIIl8I'O IIpH6JUDit8HRff IIO t!JDPMYJIB 

(3. 4) 

H3B9CTHollZ,l3/, '\{TO nPz BHIIOJIHBHMH Oilp8~8J19HHI:lX ycJIOBHll OTHOCHTSJThHO 
IIPOH3BO)J.HI:lX 11.4 11: !-u..' B OKpeCTHOCTB H30JI.Bp0B8HHOI'O p8ill8HM H BH6ope 
~OCT8T0'\{H0 Xpp0lli8I'D Ha'l!arrDHOI'O TipH6JIRMeHRR HM89T MBCTO CXO~OCTb 
HTepar::urH, T.e. 

K- oo • 

B nrep~OHHOM npouecce (3.4) HrpaeT Ba~ pOJlb BHdop HTepaqzoHHDro 
II8p8M8Tpa '(;I( 1 OT KOTOIJOI'O 88Bl!CHT KBK CKOIJOCTb CXO,IJ)tMOCTl!, T8R H 
B006~~ ,CXO~OCTb. Cym8CTBY8T OITTKM8~HHH M8TO~ BH6opa napaM9Tpa 
't.c../I 4 • I5 I. OlleBH,D;Ho, TDliHOCTb npH6.llliX.8HHoro pemeHM onpe,IJ;eJI..fi8TCff TeM, 
c KaKofi TOtiHOCTbiD HafiAyTCR nonpaBKH Vx . CJie,Il;DBaTeHbHO, c ~eHbiD 
H8X~8HIDI npndJJ.ID~reHHOI'O perueHM Ul<. C BHCOKOH TOlJiiOCTl!il, MOlUIO IIpH
M9HRTb rrpe~raeMHfi B § 2 M8TO~ ~ ~HC~8HHOI'O p8ill8Iilm ~HenHHx I'IJ8HH'\{
H~X 38.!(8~ (3.3). 
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~ 

~ 

x, 

0 

0,4 

0,7 

0,9 

1,3 

1,57 

1,84 

2,24 

2,44 

2,74 

3,14 

To6Jllii1a I. 

N~10 N~2o 

I -· , . ~II "II "- 1 A I ! , ""1/ II 1! 

' 
u.-i + u~ 1 ~-u,l_l I I U- -f u.-,_ I LL~ + u.i. - If ~' 

$~- UL 8- - (L.~ ---(L. 
;;._ " ::;i. -U;. si.- u.~_ ~£- -Lc, i ---:z-- Lc, I 

" " ' ~ ' 
-0,242-03 -0,121-03 - - -0,171-04 -0,858~051 - -

-0,104-03 0,424-03 0,527-03 -0,247-03 -0,737-05 I 0,556-04 0,756-04 I -0,324-04, 

0,206-05 0,276-03 0,408-03 -0,261-03 0,887-06 I 0,438-04 0,634-04 -0,4D2-04 

-0,713-04 -0,124-02 -0,251-02 0,190--02 -0,522-05 -0,179-03 -0,318-03 ' 0,244-03 

-0,513-04 O,II7-02 0,131-02 -0,133-02 -0,895-06 0,192-03 0,243-03 -0,236-03! 

0,664-04 -0,411-04 -0,308-03 0,4I2-03 0,833-05 -0,693-05 -0,210--04 0,340--04/ 

-0,438-04 -0,926-03 -0,218-02 0,202_:02 -0,299-05 -0,173-03 -0,300--03 [ o,284-03 1 

0,836-04 0,136-02 I 0,201-02 -0,139-02 . 0,828-05 0,183-03 0,281-03 I -0,202-[].1 

0,144-D.1 -0,390--[].1 -0,725-D.1 0,820--[].1 0,120--04 1-0,537-04 -0, 840--04 I 0,836-041 

0,306-04 -0,388-[].1 -0,740--03 0,373-[].1 0,318-05 1-0,533-04 -0,882-04 0,432-041 

-0,843-04 0,170--03 - - -0,500--05 j 0, II3-04 - - I 

--- ---- -
I 

llp:nte'llaHE:e. Pe3yJll,T8TH ITOJJY'CI9Hl:l Ha Hep8BHOMepaoH C8TK8 /J.N c ro yaJiaMM. 

CeTES. c N= 20 yaJiaMH nOJlY'IeHa Hs ocHoBHDM ce'l'KM sa c'IeT pas6Menw 

KBJII;,II;OrO l!IS HHT9pDaJIOB [X~ 1 Xi.,+ 1 ] HB ,IJ;B8 POBH.bl8 'I:I8CTM. 



l:3b!'l'iiC.Jceffim IIOIIp8BIQI VI< C Bbi80KO)l TO'!HOCThlO MOIK8T CTIOCG6CTBOB3Th 
YCKo_;;er-:;:IIO CXC.ll.ll.'110CTH I:Te,;al.L~IDHHC:'O ITpOIJ;8CC8 (3. 4). 

~ 4. Pe3y.n:oraru 'tl-"ICJ18HHHX pac"t£eroB 
·'±.I. ~-~a·cieCTBO cxeMH ;rpcnepeHo Ha p.ff,ll,e rrpnMepoB. 
C:H81I8Jla paCC!WTplil:H MHe::.l:eym T8CTOBy:IO 'S.a,n:atzy 

u/ +-sinx-u'- xu.-=:t.S:.-n>< (~x-t-x), XE[O).Ji] 

X=-0, 

X = Jf. 

Tol:IHOe pemeHne sa.n:a'IH x:.1eer mm u. (x) =,:. Si11.X • B Ta0.JTill1e I 
!IpKBe,neHH 1JllCJI8HHHe pe3yJILT8TU, rro.nyqeHHHe H8 HepaBHOMepHOti: C8TK8 
C Y3JiaMH X~ , KOTOplle ITO,UTB8p~8IDT T80p9TR'I8CKR£ BHBO.IJ: OTHDCHT9~HO 
ITO_pR:,I\KB CXO)tru.!OCTH IIpll6JUUK8HHOro pememtfl. 

B Ta6~e 2 ITpHB8.IJ:9HH 1IHCJI9HHH9 pe3y~T8Tli ~ rrepBoH (I) H Tpe
TI>e:J: (L;) Kp88BOi-t 3a,IJ;8'tf H8 paBHOM9pHofi C8TR8, B ROTO_pOi1 TICITOJII,30B8HH 
06 03 H8'tf8HIDI 

~ (~) "h) c~:.J r :tJ f'l} f c "' m.a,x is~ ~ u.~.. 
1,t.,. o,1 

""'(!.) i (.{.,; + U-; 
E.- =max : I) 

-ULi:N-1 I ~ 

Be.nw .. n1Hhl 

H8 

porpeill- ' 

I IHOCTH I 

£ 

E' 
[' 

o~c~N 

"f<.) 

"'' ' 
, Ha.tl.neHHH8 H3 

I 

h- = "/.c 11-(l 

onpe.n:e.neHH no rt;op~1JJie (I.I4) c 3aMeno!1 
CHCT9MH (2.8). 

Ta6JIID1a 2 

ill 
h/~ /,_= x;10 I h(l hA 

0,563-04* 0,362-05 0,236-06 i 0,16~-03 '0,103-04 i 0,658-00 
0 ,233-[)3 0,148-04 0, 934-00' 0,102-03 0,639-05 0,378-00 
0,361-03 . 0,2W-04i 0,13C>-05 0,337-03 0,195-04 0,122-05 : 

-t~~ 0,34I-Cl3 j O,I98-04i 0,122-05 . -* o,S36-o,4 = o,S36 ·to 'f 

ll3 T86.Jl.ZWl 2 BH.IJ;HO, 

llOp~OK CXO.IJ;3MOCTH 

liTO BC9 B~ 

0(h') . 

12 

0,289-03 0,169-04 O,IOC>-05 

c (l.) ' rrp~rnepHo HMeiOT 



4.4. PacCMOT,PM:'J O.IJ;HOKaHaJibHYIO 38,Il,8'tJ peccem-n-u/
16 ' I? I c rroTeH

u;Ha~'lD:,T U (t) , crper.t;rn,Mr'IICH R HYJTIO Ha 8ec.:aor-ietriiocru 

(4.1) 
't ---+ 0 ) 

t-=. 

IIoreHIJ;H8Jl UJ'r.-) uJo~~te:r DHTD CJI300cHHIJ"MPHill.l B rc'!Ke t"'" o . 3a,IJ;acra 
COCTOITT B Bbftl:tlCJ18HV:H r1,J83L! paCC8JIHJ'!JI 0 1._1)~1 33;l.l2ElfO!·'i ITOT8Ef.o..U13.JI8 

U ('1...) , op6:;uaJJLHOM ;.,10M8HT8 f :PI: :Ja:eprHY. K'- ... /IS/ 3a;:I;8'l8 pac-
C8Hh'TIH (4.1) dh!~'la c:)opMyJUrpoBaHa K8R H8JJ.mre;~[HCU1 T\_l:·88B8H 3a,Il;8'l8 OTHO-
CMT8JThHO BOJlHOBOf.t G_;yHRi..l;Illi U (X) 

0 

( 4.2) 
U-=0) 

.L.Jr.q peu:ernm He.JliiHe~1Hofi aa,IJ;a'l.IH (4.2) :·110:1\Ho .:::rp¥..\18HMT1 E-''l..J',m c rrocJI.e.DYJO
!IUI.M p8W8HM8M JJJ1[HeiltruX JUI®·epeHIU!a.llUlliX 3EUJ:8'l ~:l9TO,Il;OM, 8Jir0pHTM KOTOpo
I'O npune,n;eH B § 3. IIoc;e P,eilleHll.R 3a,D;8'l.J:}l (4.2) :J.;a3a pacce.timm Bwmc.r.JI
ercR no 1Jop~zyJie (6') B IB7 . .a RatrecrBe npm.-mpa :,ru paccMorpH!',1 MO.IJ;eJII>HY10 
33J18'IJ' c llOT8llilJ18JIOM Mopse ( e 0 0 ) 

[" -J.oi('l..-~o) -<><(1.-t.,)i 
Ui'-J=qne -o1.e J ( 4.3) 

M3 (4.3) R:CHO, 'ITo npn c~- 1 '!o>O rroreHI.J;Ii!BJI UL1.-) ~rneer acH.c\illrorn-
"tJecKoe llOB8,Il;8lffi8 U -cr,. TI,PM 'u ........ - 00 , 8 CBH3M C 3TMM,B OTJIHI.ffi8 
OT (4.!) 1 K,P88B08 ycnOBll8 ~ BOJIHOBOfi WJHK4HH CT8BHTCH T8R: 
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Ilep8•,JeTpH B (4.3) Bl!Opmru 'lJ = 0,104, d= 0,67, Z,= ",09, l/.=8,875, 

H B Ta6J<.JII..I,e 3 npMBe.n;eHH 3_Ha'IeHaa WasH pacce.qmrn npz: pa3J' ... wnru:x K Ha 

IIOCJI8,TI:DB8T8JlliHOCTJi! p8BHOM8piillX C8TOK C mar8M1I fL , h-/~ H h-/l..f 
T80Jll!I18 3 

K i fc=O,d11l 'IL/,t C:,) h.)l.f (2.) !. 

0, OOOI I -o,65594o6o-o3 -0 '65593610-03 -0,65593581-03 

10,08 I -0,52099437 -0,52099089 -0' 52099069 

10,1 I -0,61867668 -0,64867237 -0,64867209 

rl4 I -0.89891548 -0,89891020 1-0,89891008 
0,2 -1,2583360 -I ,2583278 -1,2583270 

3a,rca'Ia pemeHa Ha [-5,35] . 11repai..J;MOHHbi~ npou;ecc npeKpaJ.QaercR; Kor.rca 
H8BR3lt8 ypaBH8HllJ1 TID HOpt.1G H8 IIp8B!:1ill88T 38,Il;8HHOti TO"'HOCTH €. ( C =10-9 ). 

YY!.e rrpH ~are h_ = 0, I Ha~erru: S;:_ c liGTHpbMR B8pHID..m: LU~WpaMR rroc-
Jle 38ITflTO:i1, 'ITO ,IJ;ml!OHCT_pMpyer 60Jlb!L'YID z¢Jl8KTHBHOCTb rrpe;n.nOJKeHHOro 

8Jli'Op:HTM8. B Kpyr.JJHX CR06RaX B T8ciJrn:JJ,8 3 YR838HH l!HCJI8 HT8p~Hit.BR,IUIO, 

'ITO Tpe6oBanOCb BCero ~a Z: Tpll mara ~ Taro, 'ITOciH CXO~JICH HTepa

I.J;:YlOHtfn!i1 npo:o;ecc aa cerKax c marari1H h-/J.. z: h/4 . 0ToT ~eKT R:BJI.H

eTc.rr CJ18.TI:CTBH8M TOI'O, 'liTO COI'Jl8CHO T80p8M8M I M 2 MH H.,'\188M XOp0tl188 

TipHdJIIDK8HH8 H2 BC8M Y!HT8pB8Jl8, ll 8I'O !1.10JKHO B3i!T1 38 H81!8J1I:,H08 I1pH6-

~9HH8 Ha cJie.n:yrome¥. ceTKe c M8AKHMH maraMn. 
4.3. PaccMaTpnBaeTcH aa~a'lla Ha coOcTBeHHHe 3Ha~eHHH 

cx.., n;v + fl1 PJ'if' =o 

Ci:,_ c;JV + ),_c:n{=o 

3a,n;81!Y ( 4. 4) BM8CT8 C YCJ10BH8M. HOp!lffipOBID'I 

(4.4) 

(if,~) -1 = 0 (4.5) 

MO~HO p8CCM8Tp~B8Tb/I 5/ .K8K H~H8llHYID 38A8~ OTHOCHT8JlDHO ll8pH 

{A,~} • CWOPMY~POB8HHaH He~He~HaH 3~8~8 (4.4), (4.5) pern8eTCH 
HAMH c rroc.lle,IJ;yiO~M rrpHMeHeHHeM a.nropHTMa (2.8) .n;JIJI Jm.HeapH30B8HHOJd 
3~a1IH. B Ka~ecTBe rrpmAepa paccMoTpHM s~a~ (4.4) c KO~znHSHTaMH 
f(x)~ 0 tCx)~l , ~(X)=-2M·Uix); r,l\e U- TIOT9l!l11'UlJ! 

Mop3e (4.3). 



draT rro'reu:r..ur.aJI rrp:a onpe,:::eJieHao~.1 B:Ueiopc) rrapa:: .. reTpoB :w:rcJ""a.3YGTCH W"'E 
rrp:10~1m~:enH1::1X pac-qeroB ypoBHeli aHep:r:vm waH'I'OMexarr:iPrecrwii mrcre:.~bl rpex 
re.rr, Bstlm.;JO.IJ;e~IC':i.'EYIOG.\MX rro saKDHY KyJioHa. '-IacrHbl.MO .. iJY1:raetJ T8Ks;t 3fi.I\aT-ri: 
.ITBJ1...5I8TCH OIIp8,Il;8J18!H18 8H8.PI'illii CER3il M83 C!·/l0J18KY Jl, :1pH'I8M p83v'lbiillfi :10T8H.
.Lf;H8Jl M830:,lOJI8ttyJJ.1I XOpOillO 8ITITpOKCKMI:'I.PYBTCH IIOT8ill.W.3JlQ;ll! :•JlO_p38 C COOTBG'r
CTBYJO!l\HMH rrap8.M8Tpa/'1!1/

20/. Ha OTJ!83IW [-5, 35] 38,ll8'I8 ( 4. 4) paCCir12Tpz
BfJ)l8Cb C Kp88BblY!H YCJIOmL8J·t:rr 

y" 0 

V:<J +~'=O 
ll2p8>18TpH B TIOT8H!Ifl3.08 (4.3) BHOpaill>! TalC ,y = 4.69, o<_ = 0.67, 
'll = 0.1055, t, = ",15. 
B raOJI:m.J;e 4 rrpl:'IBe,n,eHH 3HatteH:rur coeicTBeHHOro 3HatteHHH ) H coorBeT-

CT3yJOqe:1 eiey codcrBBHHo~ Wy-rrKrzyrn: .IJ;JIH: :·aesm.mJier..-yJI P pp ( fJ- ""0 
f.=: 0 ) f-IB IIOCJ18)J;OB"8T8JThHOCTll p8BHOM8pilllX CBTOK C EI8I'8MH h , hjz 

>1 iLj 4 

l 

Taonua 4 

X )c oOJ (!:.) h),=o,1 (3) I h}1 ~ 0, OS ( 3) I 0 

3 0,59271338 0,59271241 0,59271235 I I6,II 
7 i c '92582300-0I 0,925797II-OI i 0,92o79547-0I 15,78 

~ 

II. 0,69771874-02 0,69768404-021 0,69768185-02 ! I5,84 >< 
~ 

= 15 0, o0018631-03 0, 50014926-03 '· 0' 500I4692-03 15,83 

i 23 o,255c4477-05 0,25521333-05: C,2o52II35-Co I5,87 
31 0, I302I629-07 0,13019389-07 i 0,13019247-07 15,77 

Jc 1 o,43530421 0,43531081 1 o, 4353II27 I5, 7I 

B ITOCJ18)J;I-I8fi K0Jl0HI(8 T8CiJimU:l 4 BH'IHCJ18H8 B8Jllf\fHH8 () ITO ·:Ji0IJMJTJ18 

lh, - l,;, 

I:. h.);_ - l_ h./4 ' 

' 
' 

i 

T80p8Tl{q8CK08 3ll8-q8HH8 KDTOpOM ~OAMHO 6HTb paB!illM I6 ~J1R CX8MH,HM8ID-
me:;'1 nopR.rr;oK anrrpoKcHMaW!n 0 (h") . ?esyJlbTaTH xoporno co:rJiacyror-
CH C pe3y~hT3TaMH pa60TH/ZO/ 
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