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'raxofr aflnpor( r M r.rpyx)orei Mo4err. B horopoir
Bce 6noM nory Thr nyHKraMt c rBMepeHFbrM B

HrL{ norreM crrr;r Trxecrx, nplqeM TaMM
c[oco6oM. .no noa kaxtLrM n]arrroM ecr6 qacrE

xorr 66r oAqoro BkrrroqeHxoro B Mo4erb 6nol{a.
Bro
roarexrr onpeaaneHurc E peynE,a,e peu€Hnt
OI3I uT epaliuonHLrMr MeroAaMu f3-11,l, a raKxe
MeroAaMn c [clonB3oBanueM npncnoco6rer+$ix K

rpaBnMerprx aEanoroB OruBrpoB Butsepa n
KaiMaHa [13-14]. IIpr 3roM Mor]'r BHb'parbcr
(ax pe3yrb'mrH aalx nocne,qoBarerrs6rx xnn
B3rrHx trep$ rrepauufi, rak rl
pe3ynBrarlr penleHrr' OJI3| ro lB}.l,f x 6oree
c creMaM rcMepeHHoro norr, B3rmro c KaprEr

cmIllTrxecrn rreps ornH n 6oree npoOrrefi r'J

sepe3 o.qFy n 6onee ro.{e{ Ha rpoorne. KpoMe
roro, KpnTepneM cxoanMocrn mepaquonHoro
npoq€cca .qonxeH 6brrb MnHnM)a' HopM6r
nonpaloK K nlorHocrn, flpn koropoM, KaK 6yaer
nor(a3ano Hrrife, Ofi bTpyrorcq eAlrHr'{Hbre 6onb-

noru, Oma.rcc(l, HecoAep-
xarerbHbie 'l HecpaBsrMrre no pacrpeaeneHrro c
roreM r.axaoro 6noKa.

,4nr sroro repeiiaeM It LrccneaoBats'F
npocre;uero 'aroro 

nrepa4loHoro McroAa c
r{prrrepneM oDTnManLHocTu no l[rE rr}r{y cwM}r
KBaaparoB seB'3ox noff. I4repaqnoHEar OopMyna
nMeer Bxa 19- I 1 l:

-rro i.n-l = o i,n - L n-lui,n' rrJ

D. =tr, .a, ,l),)rnc t. t.J J
uTepaquoErias floflparr.a x rrm, Eocrn;

r; -=(ai t,ot ")-g(Sr)-
ut ll - l nepa:llu: 'ntl

rrepax'oHaui xo3$Onurrenr anq n + 1

J :SA
i'

3anaueM OopMyny wB'3K'n F,ns wq
creAlmllei n l-l rflepau8n:

-/-r i,n+l - t j,n -'n+1t 1,n,

C 1,, -- (a i,i , D;,n)l

O6pa3y€M KprTrepqn M'lH,lMWa cyMM'

n A- Mu eBxo, P-8. MuEeHxo

OIIJIbTPAIII4OHHI,IE,'IUIIEfr HbIE METOAbI IIHTEPNPETAUUU
B MOPCKOfr TPARI4METPI,III

Bsede$ue
O.qHIrM m nprcHa(os se(oppemtsocrtr

o6parHbr,( 3aAas rpaBxMerpnlr qB.n'ercr Heyc-
roiismocrE pe3yrEraros r.rx peDreHrjfi, ec"In oHn
Boo6nre Mor''r 6ErrL non "reH6r no KorfleerHor"ry
rpaBnraqHoHHoMy nonro! rcMepenHoMy npu
pa3nnqHoM ypoBHe oun6olt' c ucnon63oBaHueM
xonKpcrHoii xmeprpsraquoHHoii Mo4err reono-

secKoi cpeEr n ronKperHoro Meroaa
nonyqeHnr penleHxr fl, 21. CvqecrBeHEoe 3Ha-

ceHye anr ycroicrrBorc peueHxr o6parrofi
n HeiHoii 3aaaqr rpaBrMerpr.r (OmD npu
nccneaoBaHr.rH MacdrBoB ropEHx nopo! 3
crpyr(rypax c cnrrbHo rBMeHflorqeficr B npoc-
'rpancrle nnornoc,Ero rrMeer OurFrpaqE

noM€x. OHU co3rarorcr roranb-
HbrMu HepoBHocrrMn penb€&a floBepxHocrn rHa
Mopr n reonornecK,D( o6bel"roB [2].

AHL,uts Bgect E x doctnuwe ui
I43recrnbr yc,ofisrDEre MeroABr pe eHxt

OI3f c lllcorofi crereHBro Or rr,rpaqru
peryrrpHbrx noMex, B ko'ropHx cT neH!
ycronquBocrr Msroaa onpeae,'rrercr l'3BecrHHMn
reop€MaMri u3 Q}'rlxryoHa,.]lHoro aHanrca o
crper4reEnr ronlqaeMoro peuesnr r( roqrioMy
peneEr{rir, ecr norpenEocrr, rorrr crpeMrrcr r(

Hynto [3 9]. o.qHaKo B c€ro.rHHx nHrep-
nperauroflllBrx Moaenrx Bn),'rpri 6onErrltx 6roxoB
Moryr 6HrE aHoMan6nHe o6cemEr, raflonHrroqre
MeH!fftro qacrB 6.ronoB, o rjMer]nrrje aHoManb-

Hyro lll1oTfiocr!, ornr]rlrarcrq]mcr oT

ero cpeAHei anoMafllHoii nnorHoc,u. Ecnn xe
(pflT epneM cxo.quMoc"r rrepaqroEnoro npoueooa

o oH rnn rpoaorxaer€t
6ecxoHeqno Aonro, BBrAaBar r{epearBnLre
pemelrrlr, xnx rrMeer rarcii ManHi ar rcrpaBor
r mrorrrocrn, sro pe eHue He Mox€r o,oiTri oT

saqarLrioro ycnoBur [10]. no5roMy Heo6xoairMo
trcnorL3oBarL r{eckor!(o MeroAo} ycroirqrBoro a
reo,orutiecku coaepxa,enEroro pe eHnr OI3f c

qer61o Korrrporr noryq€Hn}'x pBynbraroB
nHT epnperaqm rpaBrraurolniEn{ mMepeErn tl11.

Aop rnupoaka 4enu ucctenual tI
Ilen!rc crarbr rBnrcrcr pa3pa6on€ HoBBIx

n,epaur{oHEbx MeroaoB pellleHnr OI3f Ant
r(oppeKrHo nocraBnernffx reoMerpnqecKnl Mo4e-

nefi ll2l Ha ocHoBe arropnrMoB, coaepeaqEx

QnlErprtoryre xprrepna:uBre o)qffrEiH, B qacr-

Hocrq, ornbrpbr B Eepa n KanMaHa 03, lal.

P8J'1bnanu cc,,teno6aqun
nocra}reEHas r.tenb aocrrrraerc{ rrocrpoeHlreM
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F = Q 1,*r, r i,n1) =l? i,, - t *1C, n)2 = mm qz 1l

Bo3bMeM reor3Bo,qn''h no t n+l,
rplrpaBrtreM ee I( syffo I{ pemm\, nonrreEnoe
)?aBsellre:

r*1 --Qi,,,C i,) I (C j tpc j,,); (3)

feo4nrauira I (6)/2007

PaccMmpn\,{'racTFbre cn}qafi :

s YU)ri,, = cons{j) = R;

oi,n+r = 6i,n- Rx(1j,1) j / (r"j, )"j) j;
21 Y(i)r1,n = const(j) =tR.,

o'n+r : oi,n - (0 + g x(l', D, I Q J') 1
Taxru o6pa.:ou, perynrpEre olnn6Kn rorr,

coorB€rcrByoqne HopMar6HoMy 3anoHy pacrpe-

(Ir. =0aenesyr "-J '. pacryere,l'lolcr paBlfLn

qacrrME Ha Bcex eneMemax ucrtrHHofi ntorHocTu
6:roxoe IrrN erc,rBaneE:rHoi ruornocrn 6noxo3
tHlepnpelaqnoHHo; vo4erl, reononcecko;
cpeAbr I, cyqecrBeHnbrx lr3MeseHlri B p*ynbrarEr
pefleHnr Oml rIe BEocfl-

,V( j - 2,ntrJ.n 7 const I jt.\,n - Ri

oi.n tt = oi.n- rRl.n-( D,., - \/M):
nt - .L.ui,tr rn.",r- (4)

- (rr,n.C 
1,nt 1 -z,y - R1- )11 lvl t '

((c j.",c t,,t + R1 )1 / M -);

I,[3 nocjle,ryrsm rHpaxeH{Jr cr€Ayer, {ro
6o:rsorar repery,upnar oua6ra no,u { a oauon
ros(e xaprbr cxnn rFxecrn rpaHcQopr{{pyercr B

rrrorHocrb 6nor@B u crporo nopoBAy
pacqpene.rrsErcr m IILDi q€pe3 ror4)aBRy l(
rnorHocrn (r,., +Rl /,U) B BnAe cnaraeMoro

4 /M * ***"; 
'."parre 

Dq. xoropa" 6u:ra

6bl Dpl, oTc].rcrsnn 6orl}0Joi ennHrcfioi

flonpaBxn ,\l . npmev, qeM 6o,DEle 6noKoB. reM

6otEue Er.rBenrpyrorcr 6onlIlrre norpenrrrocrlr

nonr. (poMe ro.o, R1 
"*oryr, "

arpaxervr t4,re r
TBesr$D( IIo D€mrtrnHe cnaraeMHx

Lr,=nlt,ta,
2) 1

I'u =Rt )'t / M ;

(s)

(6)

Ho B 3lraMenarere crorr erqe otHo noro-

x'r€rLHoe crraraeMoe (Ci*Cj.,), 
^ "*o"y "

/4,a+t rnauenarob r3MeErrercr 3Haqx:IerllHo

M€HL e, q€M qEcrmrenb, r KoropoM nepme

anrue"o" (ri,r,Ci,) trorrrr Bceraa paBHo Eynro.

nomMy lce rnn neroropue 0;141 uoryr 6rrr
xcl(arKeHEl n 3a cqcr u3MeEeEut

nrepaqroHsoro x€Oor{qrenra .4,u+1.

PaccMorprnt eqe c,Ir,"taft, xorAa Marpnqa

at,,(i=l,M;i =1,19 rlMeer Hec(orllxo crpor c

Ma"'Ioi cyMMoi (o3QiluqreAroB:

. - / .max
A i,. = La i,jk\N-n< jksN) << A i

"=.D.maxAi. = Lo i,jt(I< jt<n) S Ai'' i
.a" D - "or"*" 

6orlIrrqx 3na'reHnii (o3O-

SldurelrloB Mar!'r.ruEr 4; (rau, rAe nol rovxofi

S j = S(xj,yj,zj) IBMepen{oro norn €crr

6roK i aHoManhlcnd{ Maccaisr HemBecmoi
Dnorl{ocrn);

1 - nrAeKc Ma,'tr,D( 3HaqeErn noeoorqxel'roB

MaT?uobi ai,i (mu. rAe noA rocxoi

St=S(xt,tr,zi) 
'ier 6'oKoB c auoMa,6-

IlllorfiocrE B r.rreparu{onHoM rrpo4€cce
Br,lqrcnrercr tlo QopMyre:

6i,n+l=oi,n-7 n+lD i,n, A)
B Kompoi &rr ryrreprr (2) tro Mrfln q/My cy"n6r
xraApaTo} Eel'3ot( rnreeM cneAlmn+re o6o3Aa-

N4M* hh I1
D u= \a,trtnl)t+ . _l .q,ii,rl liJ=t lavt ht
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(8)=d p*d i,,t

4n=l;,,,o,.,

feo$isrr<a

'I axxM o6paroM. 6orlua.' ooDr6Ka no'rq 4l s

MHK pacnpe,qenre,cr * i -"o" ono*" -..p-
rperarrronHoi Morerrn nporopwronanrHo Benn-

b
Marprulr d,,t . CyMMa oorlr6oh

;-
nroTHocrrr l,rr o4Hom . -ro bnom paBHa:

hT b-1 h
6o1,1(\R1\=(A A ) (a,,,.R,t:

Tenepb paccMorplrM meparuroEEBrii Meror c

KplrrepneM MrIInMl'I\{a rloprGr rroDpasor{ r(

OopMyrofi nonpaBKu, snepBue
BreaeHHofi B nparrnxy a(areMnroM HAHy
B.u. crapocreHroM [5].
o|n t-o|4-f .,t6t.,. rl.l)
_ sr. ^rt Lt6 " l- lnto: (14)

B i., - (ai,j,t,,j / lj / 2i\;

t n,1= (Bt,n,C 
',,) 

l(Ci.n,C1,n);

Ci,, = (aij,\ai I ).i / )1, B n,i));
, - \'^ : -F^

r,,r=(a,o,,)-g'
fur Mero.qa (l3Hl6) 4o6aBKa tr norpaBKe

B,,i paalja \/Ml)\, r{, reoMe mro, caMa

nonpaBr€ B ,! pa3 MeFbue. Ho nonpaBr€ Moxer

6}rtb paBHa syrrc, a ro6aB(a crpom QrrcupoBaHa,
x B 3roM Meroae oHa B rFrcrwr pa3 MeHL e, qeM B

Meroae (1)-{6) Ao6aBrr x sucrme,rlo n 3Ha-

MeHate.flo ra ,\l . aHarrorr{cHHe

oopMynaM (5H6), paBn6tl

22Lts= Rt l\ lM ;

- 8{st );

d,', =l dr,,j, 
^o1,,/,,,,' 

/',,)'

8,.. =l d,T "!,,4,., 
t,>, ( l0)

(t 1)i *r .(?b p8 1,,) 1=y1,1._,+

(/1,,, d1,) i=n -.ts) t cr;

C1= 1ob ir,nb -y,*-,,*
(D" i,n, D" i.n I i=x-^*y1,s.

I,u rom, flo6ll Hesfikt, Bo BTopoM
cnaxaeMoM OopMynH (8) 6Errr.' Man6rMra,

Heo6xoaxMo, qro6H nnorHocrr Bcex 6noKoB 6LIna
oqers 6onlmoii. Ho rorAa craH,"r oceHL
6orEtrrrllflr He!'3I(Il noToprre rxoA.fl B nepBoe
cnaraeMoe 4opMynLr (8). IIorpaDKa urepaqEoHoro

ryoqecca craser o.ieHb 6orEuroii, a caM

'rrepaqroHHHfi 
npoqeoc pacxoArrrcr. ?ro

eatHsrBeHHar nprq,tlrq r(oropar ropoxaaer
neycroiiqxBocr6 peueHnr OJI3f, fi oIIa xe Aacr
peqem o6ecneqeHrrq ero ycrofiqrrBocm: uHTep-
nperauuoEEar cero:{Aar Moaou o6paruoi :aAaru
rpaBrMerpuu AonxHa 6B116 nocrpoeHa raKm/r
o6pa3oM. .n"66r ee 6norh c ucKovon aHoMan6Hofi
nrorHocr6)o 3anonHrnfi Bcro nnoqa,qb (aprLr
rBMepeEroro nort clrJl6r TDKecTIl,

PaccvolplM B rl1.ftMe oaHoi 6o'rLDroi

norpeuroc'r R1 u -'* S7{;=r);

bh
Z ddl.j (vl)a lii(S t,vr)_ n,li"

hh
2 doyi lv1) a t.,7(S;,v1)=0.0:
I

.i = 2,Nl; (12)

PeEeIr{e cficreMH ypa3reHn:i (12) nreer BrlI:

hT h-1 h
5os(R1) - (A ,4 ) (a,.1. R1):

(e)

2i
L2s =\ lM ;

(15)

(i 6)

(1?)

(18)

Taxoe pacnpeAeneHn€ norpemrocalr nonr B

3HaMeHarerre urepaquoffioro (o34-

Qrrlrnerira (16) cBra"'r€EcrByer o roM, a,rt 1000

msex notr ao6aBku (17H18) B lfl',!,TioHEI pa3

Me*]ne ao6a8oft (5H6).
CreAoBaren6Ho, Meroa (1lHl6) o6naaasr

flparrHeecxi norHofi SlllrLrpaluroHHon cnoco6-

cneEoBare$Ho, no3Bonrer nonyrar! ycroii-sr.rBHe
pemelnl' OJI3I. IlprBeaer $ro B [15] peyBrarBr
penleHnr OI3I noarB€pxaaKJr, sro npn
rHr€pnpera@ MeroaoM (13){16) B pa3lrocrHoM

none ocraerca a0-qq0 o x. xyccrBeHno BBeAeHHo; B

rcMepelflroe nore nrreHclrBHoi norpemHocrll, B

cmltrl pa3 rp€Bnr arcqen rowocrb ruMepeHxt
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f eoAraxaMita I (6)/2007

.4It rlpoBepflr p$ynb.raroB penleHil' OlBf
lpyr oi Mero4 noc rpoeH H 6iii

Ha 6a3e ,qplroro Merolononjqec(oro Irrfi
reopgr}r'itecKoro HallpaBnenrr. Ta(Ift HanpaB-
,reHr{eM MoxeT c[yxxT6 RoMrmer(c MeToaoB
pe eHff OII3I rla ocHole nr6pnAHErx orl,rlBrpo!,
ffMeloqrx cBoncrBa O rbrpoB BnHepa n Ka.,rMaHa.

IepenAeM ( paccMorpeHr{ro MsroAoB, B

\orophn B orrHoM pe eHnx OJ3f Ha xaxaofi
!{reparE.r nocpeacrBoM orinErpa BuHepa [13 14]
oanorpeMeHHo ncnorE3yloTcr Hecxoiriro Kapr
rpaBr{Tarlro{Horo norr c pa3rrqHi,rMn Haqtu'rE-
nbrMH ycrroBnrM{ !lI' kaxAoi (aprEr norr rlpx
oAHofi r roi xe QmuqecKoi Moaemr Hm{orero
no,nynpocrpaHci Ba. Bo]6McM MoAerb OJIII' B

i{oppeKrHoi nocraHoBxe Iol c pai6[BKoli
reonortqecKlrx MaccnBoB Ha M npflvrolrrrEr{lD(
naparrreienmeroB, HaA koropErMn 3 N ros(ax
rrMepeHo rcne cDrLr rrxecrE gi.r. I&recrxa

Marpnra pe eHaii nprMofi 3aAaqr rpaB Merpun
d' a,.u (axnoro i -ro naparrne,rerunela s j - n

-rosKe- PeIllnM OJI3f Ha DepBoM 3rane McroAoM
npocroi nrepaqrm (l3Hl6) rrn c (laapmrq-

Hbr\or aooaBKaMH 6r..lt-. K aHoMa,BHoi rlror-

ttocru o,, [17J fl nony'rM np6nnxeEnoe
peDeHhe iaraqd B B re Beh"ropa sHoMdjbHofi

nno, Hocrn d1.^4.,(i = 1,M), xmopufi ucnom-

3y€M r (aqecrBe HasalEnoro ycrroBnr H5 BropoM
srane p€llleffir OI3f. Bffionlrrnr ocpeAHeHre

kaprEr g ,t c rrporrBorcHE M ororoM ocpeaHerrfi ,r

pemiM OIlf Aru norDqesHo; ocpefieffion
KaprEr gj,r. [on]r{enHoe pel]Ielrue o2,i=0J rar{xe

tcrrorc3yeM B r(aq€cTBe Ha!r:!B-r{oro ycnoBur B
r:repa4{onnoM npoqecce lra BropoM 3rare,
arrropxrM {oroporo c$Metrracr ap€ (aprbr non,I
cunlr rrftecru 811 u S,,z U =1,N) c wl,vt
HaqanrHlrl,ar ycnotfirMr{ 62,,=a,, {
o\,=,.,G = l,M). TaMM a,ftpurMoM'anserc'

Orirbrp Br.{Hepa I4l:
o1,hn,i =wPt,n,i +r 2oz,r,it

rl = (4,,,',,,4,,-,.,)-;--+min;

{ o1.,,=o.t(i =l,M)J;
o2,*t,i = 1,\o:,a.i +w4o2.n.i;

(1e)

F, = (8,.,n.,, 8...,_,.,) --;- nt$t;

1o,,,=0,,,i = I,M 1;

rye 8,,.,=(au,r,,, / ),,/ ),,):

r,,j = (atj,u,,,,) g1: )', =lar;
j
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1,=la,;
lt* - nr€paqnoril'Lle mpaMcrpBi aflr ,+l

OAHaKo 3ror Onr'rBrp nMeer H€Aocraroqno
creneHefi cBo6oAbr. IIo3roMy pa3pa6oran aHanor
dnnbrpa BrHepa co cBonc-rBaM!' O'nbrya
Itaauara [4] a rzae:

6t,,*t.i = Wt,t6t,u., + 1rz,1O2.n,i + W1t (21)

o2,n+t,i = 14t,2o\n,j + w2,zdz,n,i * ot.z Q2)
rpu rex xe HopMax cxoauMocrn urepa4.{oHHoro
npoqecca r HasanrnBrx ycnoBnrx, rrro u B (19),
(20).

floc(onb(y Bo3MoxHo ficrrorr!3oBar e fie
o,qHofi, a F)x r 6oree Kapr ocpeAneHnoro nont
cr,rrlEr rfr(ecrr gl a=z,Nr , To 3anrflr€M Nl crcreM

)paBHeltrrn Arr HaxoxAenur sa6opa Nl+l
D:repa4.roHElrx napaMerpoB A.,I' kaxnoi kl-fi
(aprbr (kl=l,N1) B cnerylou{eM Br{se:

on.*r,, =(ou,,,w*.n) + wu"u.nl

{(u ,.",Tu..,\ , = 0; k2 = l, Nt;

Iu ,., = o; \ 
^=,,,,;

U,,n - (To,',wn.^)+wn*r,r' - {.or,, I

Tr,, = (a, / ),, / ),,,R,.,.*);

7",^,, = (ao / ).,I ),,5,s):
Ri.,,r = (a4o 0,,,,1;

Bo3MoxHo rar$e rclonBoBafire secl(oJlr(xx
kapT ,3 epeHr{oro nonr cnr'rr,r rrxec,ru, Hanp Mep,
norrJr{eHrrrx u3 oclloBnoi (aprEr Ha6opoM
nyfiKror fia6nroAer r qep€ oAnH, ABa n 6one€
npooD,reii lrnn 'repe3 oArH, a3a u 6o[ee rrrffroB
Ha npoOxne. B arcM LJrl rar q,lc xaxroi kl-ofi
rcprbr B OopMynax (21H24) neo6xopMo 6parL
cBoi na6op ro:Qouqnenror . a.rarpqu
au,,r(/tl= l,Nl) rprMoi 3aaa.u rpaBuMerym

rprj roM xe M, no ani pa3r{qH6rx N=N(kl).
o nt.,ut., = (6 t ,,,,,w*,n) t wxt*t.*i

a, =llafi ..,,1j =-ia,,'1; (2s)

Bu.*,., =(aag,rn.*,.i I 4''l 4',)ii
rn,"*t,i = (a n.a, o a,,,r,,), - gr,o;

)^,, =Z o^.r', ).^,, =lan.,,; k1=1,Nr;

(.23\

(24)

{V*t,Tk*')t =0,k =t M;I4., =o}; tzsl

U,,a = (w yn,To,u,), + w Mn n - T g,n,, i

(20)



Tg.u., = (aa=n4, I 1,^ / Au., / 1n;) ;
Tr.u., = (an,u, R,.,.*.^ I ),n., I ),ni),i
R, .,.*.n = (a u.u 

' 
6 r.,.,),; k 

' 
kl = l, Nl;

\2A|w2*,,r,r, -3A,"w,,*r,0, + Ao = 0;

a*t,,.t,il = an,l1wn*zli l, Q1)

Ar =(T\*\t,Tt. .t); AjE = Qt.kj.t,fs.k,.,);
Ao = (.7 

".*r,i,T 
g,n.;)l

B p$yrbrar€ pemewt' OmI na BropoM 3rane
no OopMyraM (25H26) norraeM N1 na6opoB
BelcopoB anoMa$Hoi n"rorHocrn [apa,'u€re-
nfiIeaoB o*1,, (c )To'flrel{fieM Marpnq;r dh,, IIo

OopMyne (27)) .qnr xax,qofi xaprLr &J1, no

KoropbrM.crponM r{ap"H pacnpea€reHn ar{oManB-

CneAyer nlnBecru eure oFD{ Me.ror,
npeAcrasnrmqri co6ofi MoAnotllraurrc Merora
perynrpr3aqm ll8, l9l.

xr,*, = x,r,u - t *, + Br,n:,

2, =lao 1, =la,;
JI

r,,":(gyx,,,)-g,;

\,*1=r1.,-(Q.1,81n* t n.1) t

o,.,1at,.,1 )tl \, \,"1;
2

F2 = [(x;,n*1, v(i))] = min";
)

M , = LA{ai.,\xi.n' r^'*8,.n)-B;)) lzrroti

=Fz+6*M,,;

-zy, (rx,., trQ,., / )",):

r,., = Qrt 1iy,.,8,., + 4\,."1q,, n,., t X,1

'(Zv (i\Bt,r (l(lai,,B,,^) /1,'); 
1:ortl

EAaHcrBeHHocrB peues'tr rocrHracrcr reM, {o B

omlrMr.r3upoBaErroM xTepawoEltoM Merone c
novoulro urepauxoqlfbrx nofipaBoi{ Ha saxnofi
uTepaq c HoMepoM ,r HapaquBacrcr Be

aEoMaJILEat IIIOTHOCTb Oi.n, A Ber'lrqvaz

S = {sil(ri,, =6i.,,:i l.ltttL e C.R.7.N)}
xoropa{, HanprrMep, npll &=2 o6ecne.DrBacr
nonoxuTabHocrL rrepaqHoHnoM
Merole c rcpeMeHnBrM napaMe,rpoM si, x onTr-

feo0br(a

Mn3rp)roqnM xo3O4nryemorrr f, r+l I

Ji.a+r = Ji,r -tn+tBi.n; (31)

rae Bt,, = (a1; I );,r;,,1 1i\:

rLn=(ai.i,q.n\-g t; )i =ra, , ,')'
), =La,.,: (12)

ai,j - Marprqa p€IlleHnfi flprMoi 3aAasr

rpaBrrMerpr.r, Anr i -Toro 6nom Macc B roqre c

'"""p"" J(i = 1, N) .

O6pa3yeM (ptfrep]{i wflr} rwa clao{br
KBaApmoB nonpasor( Anr rj.n:

r-Ztsia -I.rLg,.,r,." ,t.t, .\i =mtr.] rli)t i-{ H " '
Ecnr Haqano pell]etrxr OI3f
ycroiqullrM[ MEroAaM" [9 12] no oi,,, ro

noryiraercr HuxHfi rpaH[ orn6amErefi peanBEoro
pacnp€AeneHr.fi aHoManBHoii nrorHocrr, noropat
eqe He Aocrr,rraEr koHgqHF;cr 3HaqeHnii- no3mMy
nocre l6rnojrHeHur HecxonE(rx aec''rl(or
hepaquii oAnuM n3 M€roaoB ! l, l2l Feo6xoarMo
nepefiru K pelnenrrc OJI3I areparrHonH!,rM
MeroAoM (31){33). B lollraq€ Aerar6Ho rl3na-
rarorcr lonorrHrrrerrlHEre npueuu o6ecnevenru
cxogffo€rl, nrepaqxoHnoro rpoqecca. B
p$ynbrare amopnrM lrMeer 3nr:
- _^ 1L.t ntl - uu uu- (14)

,a. au =(Bi,o,\,i,),
bu = 2(\.;.n,\.i.,\ + (Yr.t.,, B i.n);

\in=(4,i l4'r1i,"l\);
(:29) Y41=@i; I )1.,r4,n1 2;);

,t,i,n = (ai,i, Bi,ns i.)l
2

r2,t ,, = (a ;,i , B i,r)',
Ilpr pacxoxaeBrn nT epaqnoHHoro npoqecca

(31H34) crenyer BBrnonHmB erle HecKor6rrc

a€crrKoB nreparq{ii np€ABapnrenLnoro gTana

MeroAaMu [11, 12] Ir,rn Ap]TIfirflr MeroAaMr,
HanpnMep, Ha ocnoue ru6pr4noro aua,rora

OrirErpoB BnHepa-KanMaHa c AByMr BeeropaMrr

Ha.ranbtrnx ycnoslrii ual. nlt MarBrroM€rpDr
Eeo6xoAnMo ncnor!3oBmE re xe OopMyrEr (31F
(34), B roropHe BMecro ai,j cneayer no,qcra-

ann b,,, = (ai;)'.,
turanorrsEo co3AanH n rpl,I-lre Meron;r

peEellln OI3f (OruM) npu k=1/4;l/2;4;6;8....

-l+ mm IF4
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alrt rcntrcca nonox1i.enbHo onpeaereHnoro Macc'r-
Ba Or.I3rqecklIx napaMcryG 6roKoB Hlffeprpe-
raqxoHHoi Mone,T1. a npu I l/5.1/1:11<:?.... -
Ar1' r{rracca 3Ha(onepeMerfl rolo MaccnBa,

Altt k =l/2 llv,eev

%=4Bi/tyAr);
b" =(\,i,r\,i,,)+(Yz,i,*Br)t (35)

1/2
,t i,n = (a i,i, B i,, / s i,o );

2 312
r);-. \u; t,D;b1'Jt- t,

McroAEI peureHnr On3f pa k=l/2;2;4
o[po6oBanEr na sMep€HrroM Manr.rrHoM none u
6brr nory.{eHEr nparru.recru oArHar@BHe kaprEr
\a HHrHhry cBo;c'B 6'oko8 anr rBy\cno;Hoi
nnr€pnp€raqnonHo; MoEenu. KoM6rnupoBalrue

A!)r{ McroroB npr mo6!D( pa3r{.rHErx i
nprBoEnr K MeroAxrc, aHarorfiqsoi ucnonE-
3oBaHnro ru6puAHoro aHanora OunB]?oB Bmepa-
Ka"rMaHa c AByMr Ha6opaMx BemopoB tsaqarlBHErx
ycnoBlrii, Br,rcor.ar r$$errunnocrr rpnMegeErt
I(oropbx yl{e Aoka3aHa [4]. IIp! peureHnt
o6panrbrx 3aAa'{ Arrr 3reropoMarHrTHoro norur
IryxHo Bbr6pa,b ieC - noMnrexcEofi o6racrn, a

B Teoprn ynplrocrn urn rnacrlrqEocrr.t /r Moxer
nprHHvarL Oopw) rcH,opa. Moryr 6u,6
pa3pa6oraHH OLnBrpaquoHHbr€ Meroabr nonaB-
:renur rpegHErx :{QeKroi or {parHbrx BorH rrpt
p€rEeHuu o6parHHr. 3aaaq ceficMoMerpnn, Harpr-
Mep, ryr .sBtN( pa3rrrqHnx rnn oq€H6 6r'3('x
3HaleHnrx I €R, o6ecneqxBabrwrx cxoAnMocrL
I4TeparuroHr{Erx npoqeccoB K ycroirqrBoMy n
oaHo3riaqlroMy peure8uro. Ha 6a3e 3roro McroAa
Morr"r 6Hrr pa3pa6oraHu 3ooel{rnBriHe Mero,qul
p€EeHrrr o6parHErx 3aaarr (oMnne(cupoBanrt
HecKonbK]fx Qrcu'recftux MeroAoB, oco6eHHo
Me'roaoB nccrreaoBar{ur cr(BaxnF nnfi cqmil(-

'{oBL'\ ' 
eo,l HSopMauxoHHIJx c,c reM urMepeHrt.

3a*ircqeEue
TIpxMeHeHxe HecxonLhJrx vc,onoB t cloiqrr-

Boro peueHnr OI3f, B roM qlrcl1e rcDonb3yloolxx
HeckorExo na6opoB IlaqarLrfix ycroBnx no3Bo-
rltEr nosbrcrrrb oaHdHaqHocT6 reororrqecKyro
coaepxarensHocrL p€3yr6raroB rmeprperaqru
rpaBnMcrp n c rlerEro asr
KaprlrposaHr.rr reKrosnqeckux crpyKryp t
(oMnteKcol ftpncrarrrrrqecKrx nopoA yKparur-

ckoto rprrc?urrfirreckolo tqnTa.
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