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PeQepar

Asa-uor KBa3LIcnrIHoBoro (popuanusua pa3Br.rr B paMKax Marpr,rrrHo rrJrorHocrHoro rroAxoAa c

rIcrIoJIb3oBaHI,IeM peKyppeHTuoft upoqelypbr reopur{ oprofoHaJrbHofi rpynurr. YcranonneHo, qro.ryra-

roHaJlbHat [pocrpaHcrBeHHffI r{ Bce crrr{H-crll,IHoBbre KoppeJrrrlar4 Ar-f, qacruqHbrx cocroxunit u!:e]d-

TIltrHbI TaKoBbIM Ant coorBercrByrou[x Abrporruhn< cocro.snprfi. 3ru r,r Apyrr,re [onf{eHHbre rorruhre

pilynbTaTbl npI'IMeHI'IMbI' HaIIpI4MAP, I'JI[ TeCTI4pOBaHI,IS pa3nI1IqHbD( KBaIITOBO XI4MI4qeCKIrtx MeTOAOB.

Krroqesrre cnoBa: oproroHanbuat rpy[[a, KBa3r,rcr[H, peAyrlrrpoBaHnar Marpuqa rrJrornocrr.r.

1. Bae4enue

Pa4 sa4av reaHrosoft wIMnvI AocraroqHo rlpocro pelraercr rrplrMeueHrieM peAyrlnpoBaHuhD(

MarpLIq rIJIorHocrI{ (PMII) [1]. 3ro r{ ycrauoBneHlre Kpr,rrepr{r pyraHoscxofi 12] utm nepyrauoncroft

rlplrpoAbl (pyHrqr,ronana gHepr[pr p.Jrfl orAeJrbHoro cocrosHlrr orKpbrrofi o6onoqKra n [3 - 5],u peue-

urze upo6neMbl frera c[r{H-crrr4HoBbx B3ar4uo4eficrnrafi e "KBaHTonoft xranauu 6es cnr.rHa" [6] u n

upra6rurxeHukr 1,leurapnofi rpynnu f7l, r,r B3rnrA Ha BrrcoKoreMrreparypHyro cBepxlpoBoA[]doerb c

rorIKE 3peHr{rl MoneKyJlrpuoro roro(oaa [8]... Kar cneAyer ras [3, 5, 8] rexnuKa oproroHalrsof rpyfi-

rrr-r ):o6sa &'rs rrocrpoerrulr PM[I, HcrroJlb3yenaofi npu pemenlrn npo6nervr, no4o6nru< yreri]rrnbrM.

3:ecs peqppen-rn:ul tro wcJry qacrarl trpoqeAypa E3 TeopEH oproroHarbnofi rplrrm-r npnMe-

HeHa .aafl uocrpoeHHjr trpogrpzlEcrBemroE, R1q, crm-op6u'ramuofi, D,n- E cnrdF{monofi. F1O,

.1Blr qacTrqtrr-fi nrorsocrefi Mar Bqrq npog3BoJbHoro cocTo{EE r. }rE S}.5 qacTg-rghle

:  r .



rurorHocru, He3aBrrcrrqtre or crrr,rHoBbD( nepeMerrHbD(, 6rum BBeAeHbr Mar Bunu [9] aff Bbrrilrcrenns

MarpFrHbD( gJreMeHToB ruo6rn< AByx qacrlrtmbx orreparopoB, rrpeAcraBnrroqrlx peamnrul

$usnvecrrEfi r,rnrepec. fllourocru Bbrpaxeubr qepeg r.rx "HelprlBo4uMhre" aHilJroflr Ar-{ cocrof,Hlafi c

M[HrrMaJrbHbrM rrrrcJroM qacrr{rl, 2u, nozuoxublM Am HerrplrBoArrMoro [peAcraBJreHr.rrr (H[) (s, z)

oproroHaJmHofi rpynurr [5]. Tarve xe coorHorrreHr{r ycrauoBneubr Ans rrepexoAHbD( nrornocreft. B

prTore MeToA KBa3r.rcluHa, rrpeAnoxeHsrfi s t10] Ans Marpr.rrrHbD( sJreMeHToB raM[JrbroHnaEra,

pacnpocrpanflerc . na PMfI.

Haruque HeHyneBbrx HeAuaroHaJrbHbD( no ll Marpr,rrrubrx gJIeMeHToB orleparopoB B3ar,rMo-

Aeftcrnras B KBa3r{cfrlrHoBoM @opua;ruarrre [10] o3Haqaer,'aro seniority,2u, He rBJurercr "xopomr,rM!'

KBaHroBbM qr.rcJroM fIl, 12, 5 crp.762]. Ero upnrr,reueHue Ans KJraccrl(fraraqrau repMoB orrpaBAblBa-

eTctr MulJrocTbro HeAr,raforrzurbnbD( MaTpr,rrrabx SJIeMeHToB rro cpaBueuraro c pa3HocTbro 3uzqenur4

oHeprr4r.r ocHoBHoro r Hr43mr{x nos6yxgeHHbrx cocroxnufi [1 1,12].llo.uo6noe npu6nuxenrae nprrMe-

Hrercr raHorAa kr rrrfl oilncanvrfl;rrepHbD( yponueft [13] n xopomeM conracru c sKcrrepuMeHToM.

2. HenpuBoAr{Mbre KoMrroHeHTbI PMn B rro4xoAe oproroH€rrrbHofi rpyuubr 14

KBa3rrc[]rHoBbrfi s oprvranz:rr,r.

Irlsnecruo, trro rroJrgoe onucaHl,re qrrcrbur c[r,rHoBbD( cocrossnft Aocrr{raerct nocpeAcrBoM

KoopAuHarHru< (p1uxrlnft @ona @(1,2,..., rr*sl T,2,...,n-s-), :anrac-arqux roJrbKo or 2n [pocrpaHcr-

BeHHbD( nepeMenHbD( 1,2,...,n*s,T,2,...,n-s. TepuuuoJlorurl ra o6ognaqeHrar{ TaKIle xe, KaK B crarbe

[5]. Mu ue 6ygeu 3trrpoMox(Aarb r{x o6rnrueu BepxHLD( }IJrlr H}rx(HrrD( r.rHAeKcoB, ecJrr 3To He Be.uer K

Heo4uo3nalurocrr.r. KorAa rbynrcqus @ crponrcs n 6a3[ce 4eficrnurerbrrbD( op6raraneft gr, gz, , gm,

ro 3TEM yrre rrpe.uroJraraercr, qro @ [pr.ruaAne]KtrT HeroropoMy HfI oprorona-rsofr rp]mr O(m).

Kax:orry HerrpgBo.m,{oMy rroArrpocrpaHcrBy @, u), u: s,s*l, ..., min(n- m-n)- orBeqaer rar(oe \ffi-



,

I{r,IManbHoe rr}rcno 2u, panuoe seniority, [pocTpaHcrBeHHbD( frepeMeHHbrx, rrro 3aBr4cflrr\a[. vi rr]D(

HerrpI,IBoAI{uax Synrcqras @ora (HOO) @u: @u rpr{HaAJrer(r.rr Herpr4BoAprMoMy noArrpocrpaHcrBy

(s, u),Ho Her (pylucq[fi Ooxa c MeHbIrrI,IM rMcJIoM nepeMeuHbrx, rrpr.rHaAJremarrrltlx roMy x(e (s, u), ::..i-:i
. . : :

HeuoprvrupoBaHHble (pynrqnn @or<a c 6onruruu qucroM qacrlrrl, 2n> 2u, npeo6pasl.roquecr uo rouy

xe HfI G, u),AocrarorrHo npocro BbrpaKarorcfl qepe3 coorBercrByrorlze H@@ @Lt

Q( l ,2 , . . . , n *s l  1 ,2 , . . . , r , - s - ) : . f r , * rEn- rh tp ( r r l p ) .@u(n -u+1 , . . . , n *s l . r - , - ,+1 , . . . , n -s ; ,
! i = 1

rae P(pl p) - oteparop, rpoeKrupyrouuft Ha rloArpocrpaHcrBo {qi},,' 6aguumrx op6uralefi,

P(pl tt): I qi@)q i(D : P(Flp) : p'e'lq) .
i = l

Ero uoNno Ha3BarE TaKxe crHrJrerHo fi 6asucrtoitreMr.rHaJrbro. XapaxrepHoe AJUr PQJIP) cnoficreo

I
I P("ly) @(...,y,...) dy: <D(...,x,...)
|  ' ' - '  '

He 3aBHCrrT OT rrr.rcJra qacTr,rq n (pynxqrara oora.

(3)

B npraueuxeMblx 3Aecb lpoprraynax, [onfrenubrx n [6, 14], yKBaHHhre rrJrorHocrra Marc Bunz,

R(l211'2'), D(Izll'2') nF(I2ll'2'), crpoxrcx HerlocpeAcrBeHHo us SynruIrafi @or<a Ou z (Du npr coxpa-

IreHrLI artlr PMII HopMLrpoBKr.r JIesAzHa [1]. B LITore Mbr Bbrpa3r{M rrJrorHocru Mar< Bprnu ws. 2n-

qacrrrmbD( cocroxnzft qepe3 FeMr4HaJrb P(plDu repexoAnbre rrnorHo crv rns"HOO @'u @u.

Tax Hax BblrlrrcJreHlre r,rHTerpana nepeKpbrBaH[rr Me)KAy pa3nvrrHrnuu SylrrcwrfrMvr @u r <D",

otrpelexenrlbrMll cofnacno (1), yxe flBrrflercs. cnoNnofi flporleAypofi [5], To AJU{ PMII noAo6nas ue-

ToJtrKa nrrwcreulill eqe 6onee ycnoxHr.rrcx. Iloerouy [pr{MeHrreMas 3Aecb rexHr,rKa 6asupyerca na

perypp€rrnoM coorHomeHr{rr, ycrauoBneHuoM HerrocpeAcrBeuuo Ans KoopAr.rnarnbD( $yrrruId (1),

(1 )

(2)



4

[ " - "Y - -n -u*u ' ] .
[ k / t  k  )

Sp(r,  z,  . . . , ty@u11, 2,  . . . ,k k* l ,  . . . ,  n*s |  1,  2,  . . . ,k,  k+1, . . . ,  n-s)  :  Spk@u:

(4)

L

3Aecr Sp^ - cneptxa (urnyp) no rrepeMeHHblrur I,2, ...,k, xoroprre oA]rHaKoBo pacronoxeHbr B o6evx

na6opax [epeMeHHbD( (fyurquu Ooxa Ou. IIpH 3HaqeHlrrl k: n - u B npaBofi qacrra ypanneuua (4)

BMecro $yuxqxu @u nosnrtercs H@(D @t v Ar-f, k> n - u rrtnyp r4crre3aer BcneAcrBue rpe6ona:rnx

Herrpr.rBoAr.rMocrr.r (fytrxquu O 
u 

[S]

Sp11;@u(l,  2, . . .1r,  i ,  . . .y:  J @u(.. . ,y, . . .1.. . ,y, . . .)dy = 0 , (5)

IacrloJrb3yeMofo Ir rrpll BbrBoAe caMoro coorHorrreHux (4).9ucneunrrfi roe(f$uqpreHT B npanofi qacru

ToxAecrBa (4) xnnxerct pffynbraroM rloAcrlera qr,rcJra oAr,rHaKoBrx cJraraeMbrx, rrorBJurro1q14xcr roc-

ile [pLIMeHeruEx $oprr,rynrr Casaru [15] .4nr pa3noxe*rrs. alTvrcr.rMMerpr.r3aropoB, [poeKrr,rpyroqero

csoficrsa (3) renazna-ur4P(plp) u eE HopMr,rpoBKi4 Sp{P} : m.

Ypannenze (4) anauureJlbHo yrrpoqaer rexHr.rKy r.rurerpnpoBalvls. (pe4yxrlrau) PMII. IIpo-

AeMoHcrpl{pyeM efo pa6ory Ha rpr{Mepe BbrrrrcneHr.rr r{Hrerpana repeKpbrBaHr.rr (*l l*;) nu""oro

sp{ol( t ,2, . . . ,n+sl i , - , . . . ,o-r) .En+rEn-r"n]n,u l [ ) .o;(n-v+1, . . . ,n*s l*v+1, . . . ,n-s) ] .  noa."u-
L[=l

KoM Irlnypa 4eftcrnue aHrlrcl,IMMerpr.r3aropa BMecre c Mlroxr.rre*r" fl pfrrllrl MoxHo rrepeli?crrr c
t t = l  I

$ynxqnrpl @ora, r.rverorqefi 6onrmee (unra pannoe) w,rcno yKa3aHHbD( MHoxr4rerr eir, uaBTopyro $y"r-

rrmo (Doxa, "rorrolqarotqeft" erI,I P}JIF) coruIacHo ypaBHeur.rrc (3). I4urerprapoBaHur{ nepeMerrnhD(,

oKa3aBIrIlIXct B pe3ynrTare na oAsofi Synrqura @orca, [poBoArrcr rrocpeAcrBoM ypaBrrernu (4). 3rn

JBa mafa HnJrlocTpr{pyeT ToxIecTBo



(oi lo;) = snI n - V  t -  -  r
j  I I .  e0r l r r ) 'o l (1 ,2 , . . . ,n+s11,2, . . . ,n-s) .@ { (n-v+1, . . . ,n*s ln-v+1, . . . ,n- r ) }  :
[.rr=t | - |

: sp{(sp"-'.pl)@; } : s," fn [:.:l 
t[_"-:_]-' (rt l"l) : .;r.6,". (6)

\ o - u / ( " - " , J  \ " - r , /  \  " l  1 l  u  - u '

Ocrasmueca e (6) LIHTerpHpo BaHvrfl.cBr3aHbr roJrbKo c @ - (pyHrculrflMr.r. flpe4nolaraercr, ltro 3Aecb r,r

HI'Ixe nce Qynrquz @f oproHopMlrpoBaHbr. TorAa ero xe cnoficrno repeuocr{T cfl,lrHa(fynruIr,rz @f, 
':;':

ecnll HopMupyroqufi MHoxureJm Crr, nbrwlclenurrfi n (6), nrcmo.reH n orrpeleneHue (1).

OnzcaHnas rexHI,IKa pa6oraer raK x(e xopouro u ArflHerroJrHbx [rn)4poB, To ecrb Anr [oJDrqg-

Hus PMII. llocne ee [pIlMeHeHurI Bce r.rHrerpr4pyeMbre rrepeMeHHbre ocrarorcr roJrbKo na H@@ u pe- 
;

3ynbrar 6yaer orJII4rIHbIM or HyJIt, ecnr{ oAr,rHaKoBhre r{HTerpr{pyeMhre flepeMeHHbre paclonoxeubr Ha

pa3nlluHbx HO@ @u u'@t. 3rzrra o6rscHsercr cyrqecrBoBarrre HeHyneBbrx PMII-p MexAy @'u (Dt

JII'IIIrb gtttlu - vl< p. Ecnr qrcno 2p cno6oAHbx nepeMeHHbx 6yaer MeHbrrre l2u - 2vl, ro xors 6rr

oAHa napa o.4IlHaKoBhrx I,IHTerprpyeMEx [epeMeHHbD( oKax{ercr ua o4nofi (fynrqnu @u (uru @u) 
"

nynenofi pe3ynbrar an{ PMfI-p cneAyer r43 ToxAecrna (5). VIz (3) raKx{e cJreAyer, qro rpoeKTophr

P(xly) Moryr ocrarbcr e PMil TonbKo co ceo6oAHbrMlr rrepeMeuHhrMr.r.

Ilpuueuenl{e orll{caHHoro [oAXoAa Aaer tBHbre Bbrpax(eur,rr AJr{ yKa3aHHbIx Bbrrrre KoMrrorreHT

PMII-2 MexAy cocrotHnrrMr{ c paBHbrMr.r 3naqeuaflvm seniorit!, 2u : 2v,uepez PMII-I uPM[I-2ltrs.

HOO @'ra Ou u reMr.ruans P(xly)

[ / . - , , \ - l  ^  A    n  \ -

&q(121t'2'1:j l";",J[(3fir2fir,r,+Srr31,2,Xp(tlr ')p(212')6to-F,q 0' l t)p(212))+Rrq(l '2'112)]+1n-u1.
\ \

=- [r1r |z;e1r'12')4q+ b&,rilrr,* S,rs,,r, )( ptq (l l1 ,)p(212')- n,o (rlzl p(l,12,) -p(1 12) ptq (; ,i2)) -

/ \
Rnr l1' l ' lFRrq(2 7'2'7)+23,,€rr,(R*tr 1'122')+R,o (22' l1D)]. l , '  :  " l  R,q(t z1t 'z'1](^-^t")-t,

\  2  )  
- \  2  )



Dq(r2lr'2'): ;; QRrrRr,r, + fi.psy2, + sefr.y2,)d,n 1r ,; r ;r1 2p) -{[' 
; 
" 
) 

n rn6,z1tz)+ (n - u) .

(7)

p YPanne"utx (7) Eij: (1 - (ii))12 
" 

Sij: Q + Gil)12 - coorBercrBeHHo aHrr{cr{MMerpLr3arop r,r c}rM-

Merpll3arop ro qacrl,Iqar ij, rae (ij) - TpaHcrro3 u\krfl; Rrn, 4n " 4q o6osna.raror AByxqacrr.rrtrrbre

rIJIorHocrIlI Mar BuHu Me)Klty H(DO @l 
" 

@fi, noropbrMr.r reHepr,rpyrorcs coorBercrByroqlre Sym-

urau <Df t @fi coulacHo ypasHeHvlo (1) c yreroM HopMt4pyrolqero MHoxr.rrerrs (6). tlro6u orpe-

Aenl{rb rIrIorHocrLI R,n , D,n 
" 4n, Aocrarorrrro n (poprvryl ax (2.2), (2.3) uz [6] saveHu rr 2n-,aac-

rl{rilrble (pyHrcqun @ora @f 
" 

@i Ha 2u-qacrw.ruHe HOO @l 
" 

@[ , coornercrBeHHo, n 2n sa 2u.

O4nouactnwrrre Marpllqhr rrpocrpaHcreeHHoft p,q 
" 

cnpruonofi d1q rrnorHocrr4 rro;ryeorrhr

pe4rurrrefi Rtq 
" 

D1n (rrm F1n)

pq(ll1') :frSn ryRq(1211'2) :{2(n-u)P(lll)Sq+(m-,r-,r)Fte (ll1'){n-u)ptq (1'11)X m-Zu),

dq(lll'):#Sp1z;Dq(1211'2):2Sp12;Fq (l2ll'2):{(m-n-u)dtq(lll')+1n-u)lltq(1'11)}/(m-2u), (s)

rAe

t+- [4n {tz';t'2) -Dtq0'21r2') -2 fr.n322,(D,n (t l'l2z') -Dq ezllt)) * &rr4n {r V)p(1,12,) -

fr.r,r, y1r121a,n1r,;2,;l - 
[ '-;-")Or(r2tl,2)][ ;^)-' ,

Ftq(r211'r', : 
{[";") 

U, e,2,lr2)+ 2(n-u)(m-n-u),&12.f 1,2, Eq (1r,122,) +

. 
[' 

-; - ") urr,q,'rr][- r")

',::ij:,+

(7)



p.^ (ll1') I
:- tq' .1;: .  I  = Sp,.. .r , . . t  {(u + s)@E (1,. . .1.. .)@il  (1' . . .1.. .)  + (u-s)@l (. . .1r, . . .)@i (. . .1r ' , . . . )}  .  (9)
sdlo(1l l ' )J r  \""

Heo6rrsurru 3Aecb flBlrflercs, (rpancnonraponannrrfi) noprAoK mrpr.rxoBar{HbD( rr Hemrpr.rxokirrHbD(.
'tl?'4i

rlepeMeHHhrx n upasoft qacrra ypaenenufi (7), (8). Tpoe:rovraxMlr rrplr Sp, @f 
" 

@X e (9) o6osuarreHbr ,.::, i.

LluTerprapyeMbre nepeMeuubre, pacrroJro)KeuHhre oAr4HaKoBo e @i u @[.

flepexo4nrre PMII Me)KAy (fprrqzxnrv, nphnaryrex(arqr,rMr.r pa3rprrrnbrM HIf (o u) u (s, v), or-

JII{rIaIorct or rIp}IBeAeHHbD( Bbrrtre Bbrpax(eHrair (7) - (9) ueparnbrM rrlrcJroM cno6o4nrx [epeMeHHbD( B

HOO Ol 
" 

@{. 3ro coBepmeHHo ecrecrBeHuo, TaK KaK rrepexoAubre rrJroruocru R1n, D14r-4q,

=p,o 
" 

d1n onpeleruilorcs npu 2u + 2v,ro ecrb AJUI HOO @l 
" 

@{, rarucxrqrx or He paBHoro ruc-

na qacrr,rq. B qacrnou cJrfrae, Kor4a 2v: 2u-2,HMeeM :  : .

Rt"( l2 l l '2, ' ,  :  f  
(n-u+lXm-n-u+l)  ) i  { r ,"tq\^-, '  -. '  

t  f f i , i  t t--n-u)R,q(l2l l '2')+

(n-u) [ b fr ,rflrr, + S,2S1,2, ) 4n tt t t Ir el2,) - R,n11'2'1 I 2y] ] /1*-2";,

Dtq(121 r'2') :(*+g**)t ta - ")[ (frz * Rt2,) d,o (r tl,)p(212,) * Dta (r,2,lr\f +

+ (m - n - u)D1n 02lr'2)\l(m - 2u),

Frq(l2ll '21 : ((o-u*-lxg--o.-u*rl)* {,,n - n - u)4q (121r'2')- (n - u)Eq (t'2'ltD}l(m - 2u). (10)

PCIYTUUCfi US (IO) trOJITIAEM P.q 
" 

d1q, KOTOPbIC OTJII{qAIOTCS OT AIIANOII4IIHBD( BEJI'ITII,IH AJI' HOO

P_,q(t [ t ' ) ]= 
fE=v-- . r r*  

t

cdq(lF,U , .-#J"0,.-. '...,{oi1r,"'1r',"')t @f (1',...11,...)} I 'I it(...1...), (11)

Cf,MMeTpEIrnr'D( ETIf, aHTECEMM9TpEIIEbD( B n( aprF\deIIT€X, TOJIbKO IMCJIeIIHrIM MHO)KATe-reV:



( (n-u+l ) (m-n-u+1)1*-  l1n(1p ' )  -  Otq({1! )

[ .-2".r .l 
- 

nflO qG'r)

AnaJloruqHbre AByxqacrrrrrr{bre rrJrorHocrrr Rtq, Dtq 
" 

FtU Ars H@@ oilpeAertlorct BbrpaxeHl{flMll

n.n 1rz;r'z ): +ptq 
(112)p(1'12') * z(&rr&.r,2, +9125y2,)S,,, rf;) {rzl|z'),

nrn6zlt'z)::d,n(t l2)p(r'12')+lilrrilr,r, -(Rrrflrr, + 912F,.y2'){t,t)J tl;) {tzlt'z)lr,

trrr1t21r'21: &tzflrr,(t -z1r,r1)lf{)lrzplz')/s(2s-1) , (r2)

B KOTOpbrx

{P rnlyz'): fE]')(u-s1)zr o- I
.  !y , o,ff i l j ' t0,.. . , . . . ,1("* s - l)@l (1,2,...11',.. .) I4;- '(2'.. .1...) t

t  (u- s - 1)of 1t ' . . .1t,2,...) I , I ;-t(.. .12'.. .)).

8

(1 1 ' )

(12')

Hapr6oree rpocrhre BbrpaKeHr4s nonyqarc Tcfl gns, HeuyneBbrx PMII-2 MexAy ou 
" 

@u-2. B

aroM cnflae Rrq, Drq 
" 

Fte orJrr.rqarorcfl.,aHaJrolwno (11'), or coorBercrByloq[x R,n, D,n 
" 4q

'

TOJIbKO TII4CJI9HHbIM MHO)KLITeJIeM:

(  (  
"  

-u  + 2)  (m-n-u+2)(m-n-u+l ) ) i

t t  ; ' ) f f i j  '  (13)

aarx R1n, D,q 
" 4q uueeu

nro 1tZ1t'Z') : Sr 1,322, lq(lzll'2'),

n rogZlt'Z') : f r 1,3 22,, l lrQ2ll'2)l s

4n {rz;r'21 : [ff## &rr,frrr, * sr'szz, I 4n1rz1t'z'\,

rJC

(13 ' )  : : '
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(, \ /  \  /  ^ ..,- l ' \+
rq(12tt '2'):o[("; 'X"; ') ( '- ' ;*^)- '  

) '  
Spr r r{t l<t ,2,...tr ' ,2',. . .)vr;- '(.r .)}. (r3")

B srou cnf{ae PMII-1 paBHa HyJrro. IrIs nrrpaxerufi (13') cneAyror cnoficrea rparrcrroHrpoBaur{rr:

nroltzlt'z'): Rtq (1,2'lt2), Drrgzltz'): -Dtq (1,2'lt2), Brn1lzll'2): 4n 0'2'lr2).

Onplcannrrft anropraru o6o6lqaer KBa3r4crr.rHoerrfi (foprraalnsu na PM[I: ypaBHeur.rr (1) u (4),

ecJrl4 frecrb HopMllpylorqzfi unoNr.mem (6), co3Aurror lr yur.rrrro)Karor clrurnerHbre rrapbr, rrelecra-

HoBKa onepauufi (1) u (a) uoAo6na KoMMyraqur{ crr.rHoBbx orreparopos S*, a aH€rrror otr"putopu S"

onpeAeJrrercr 3Aecb coorHorrreHueu [5]

6Nol :- .I.lr1i;)) (r1i9lol : E:})$*Uot : xo@l ,
r<J

(13" ' )

(r4)

'Ypannenux (l), (4), (14) nosaoJurror crpor{Tb floA[pocrpaHcrBa KBa3ucrruHoBoro Mynbrr{rrJrera (ro

ecrr na6oprr (fynruufi 
9l " 

qrcJroM qacrurl paBHbrM 2u,2u+2, ...,2m-2u) TorrHo rar xe, KaK 9To Ae-

Jlaerct B cJlfrae o6rrm,ur crrr4uoBbD( $y"uq"fi, KofAa r{crroJrb3yrot 31 
" 

3r. Cu* TepMr.rH "KBa3u-

clI'IH" rlotBl{ncfl 6naro4apr srofi aHarornpr. flonsoe q}rcJro raK[x rroArrpocrpaHcrB (rnaszcuranoBbrx

MynbrlanJleron)conua4aercrrrircJroMHe3aBlrctrMbD(HO@ @f c2s <2u<mra I <t<(m)ru.r4e

(m),u:##=#*h He*) (15)

Ycpe4neHze PMII, onpeAerrrreMrur oAnoft ras (lopuyn (7) - (9), rro BceM (m)ru snaueur.rrM t neAer x

"ycpe4nennoMy KBtI3I4crII,IHoBoMy Mynbrurrnery" (VKM), r<oroptrfi uo4po6uo paccMorpeu n [5J.

Anarorraq MexAy KBa3I4crII{HoBbIM (foprraarursuroM r4 pa3Burofi PMfl-rexur.mofi ycunvrlaercfl

coornomeH uIflNIvI, uonyienur-nr Lr AIIfl PMII- 1 u PMII-2 c MaKcr.rMaJrbHo Bo3MoxHbrM pa3nr4queM u fi v.

B e'rr.rx cJrfriurx PMII Ant rlpon3BonbHoro rrr{cJra qacrr4rl ornr4qiuorcr or coorBercrByroq}rx PMfI c

MEHrnMzIJTrHrIM qLIcnoM rlacrr{rl ToJrbKo rrrdcJreHHbrM MHo)rs{TeJrerra (11') unrn (13), coorBercrBenno. B

KBa3rrcrrunonoivr (foplrilrr.rsMe coorBercrB roqlrfi Marpr.rqHbrfi gnenrenr orJrr{qaercr uoAo6nrnr o6pa-

) gJIeMeHTau. Kar pa3 B orMeqerrHbnr cJrfruuD( cso6o.qnbre ne-

peMeHHBre s PMI pacronoxeubr roJrbKo na olnofi rls AByx H<D(D @$ alr @| (cu. Qoprvryrmr (11) n
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(13")) u PMII EMeror cBoficrBa rpzuctrorrr4poBaHrrr (13"') n AonoJrueHr.re x cuoficrnurM nepecraHoBKll

apl\a{error u: pa6or 16, l4]- CreAosateJlbno, gTrI crrryaq}rr{ To)Ke AoJDKHrT paccMarpr4Barbcs KaK

"nenpuno.4m,rrre". flocre BbrrrrrcJreur{r c troMoqblo PMII Marpr,rrtr{bD( 3JreMeHToB nsauNroAefi crBvl;^,

Bce c-[)ruran cragoB{Tcr noAo6nrnrr{ TeM, Koropbre paccMarpr,rBarorcr B KBa3r,rc[]rHoBoM (poprr,ranusue.

3. {acrvsHbre r,r AblpoqHbre cocroflHur.

14: Soprr.lyl (11') u (13) Ang rrkIcneHHbD( MHoxo,Irerlefi nu4uo, qro coorBercrByroquc ioUn

ocrarorcr Her43MeHHbrMlr Trpu 3aMeHe n Ha m - n. 3ro yKa3brBaer Ha recHyro cB.r{3b Me)KAy N:2n)- u

(2m-N)-wcrlrqHblM]r cecrorHr4rrMr,r, Koroplu H B ApyITX cnyqarx raK]Ke cyurecrByer MexAy rrapaM]I

PMn, rporcxoArrqr.rMr,r or rex xe @f n @{ QfnKrlr{fi.

,{eficrnureJrbHo, cpaBr{rrBar, HarrpllMep, $optrryrrt (8), (11), (11') ans PMII-I N-.racrI,r.rHrD(

cocrosszfi c aHaJroruqrrbrMu rfoprvrynaruur AJIfl (2m-N)nacrr.rrrHbD( cocrosHr.{fi [onfrr,rM paBeHcrBa

(-r)*'pfil - n)(llt') : 2p(tl1')6uv5tq - o[A) (1'lt),

r-tf*ufil 
- n) (rtl) : d[l) (r't1) .

A upocrax roM6lanarp.f,.rrJrorHocreft, rnnmorqarcx "conpflxenubn\,{" r,rHBaplraHToM,

( - l )u- '* t (p[ i l - . ,  (111) -  2r l : ] rp( l l l ' )5uu5,o):  p[ l ) ( t l1)  -  2rLp( l11,)6uy61q,

(16)

(r7)

cBriErBaer PMII-I AJUr rrpor{3eomHofi rrapbr cocrosHr.rfi Ol 
" 

<D{. IIpu ananor}rrruoM cpaBneHr.rr4

trpocrpaucrBenubD(, cnran-op6rzraJrbHbrx r.rJrr{ crll{H-crrr{HoBbrx flnorHocrein lts N- u (2m-N)-tac-

TFrrHbrK cocroffi, fenepr4poBaHHbrx oAnofi napofi HOO @f 
" 

@{, Heo6xoAr{Mo frrrrhrBarb cnofi-

crBa rpanctronupoBirun PMII (rar, nnorHocrll (11) cooreercrBeHHo cr4MMerpr.FrHbr r,rJrn aHTI{ctIM-

Merpmrr-r B cBon( nepeMenrrbD() u onpe4e rrelr4l(8), (11'). B pesynbrare rronfraeM
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f-rf*nfil-o)112112,1:n[n') 0,2,112)*Q&rrfr.r,r,*S,rS,,r,){e1t';r;r1z,l2)6uv6tq-of[)1t'1r;r1z'1zy],

(- r f* Dfil -o) 
71211,2,> : ](&r, * Rr, r,)o [;) 1 r' 1 r ;r ep) - n[;) 1 r'z' 1 r z;,

(-l)u-ur,@-"1 (t2lt,z,): Ft$) (1,2112) .

Ecrnl s orpeAeneglre (l) lff @f (1,...,m-n+s11,...,m-n-s) z <D{(1,...,m-n*s11,...,m-n+s) nnecrn rnno

0*y (-1)"*t 
" 

(-1)t*t, coorBercrBeHHo, ro n (16) - (1s) MHoxrrrren" (-l)u-u He rro{Br{rcr.

flocne rpuMeHeHl{r Sopuyn (16) am u : v B rrepBoM r.r BropoM ypaBHeHr{nx (18) nrrgenarorcx

norra6r.rHaqzfi rrJrorHocreft oAunaroBbre Ans N- u (2m-N)-qacrr,Ftrrbx coctoxHraft

f [l-') t r z l'2') - + (, - o,4) p [i" 
-") ( I | 1 ) p[t' - D 1212'y :

: R[,D e,2,lr2)- +(r-e,2))n[,') 1r:lr) pff)e,lz),

- { o[l-") (r21r,2,) - ]@r, + Ry2,) uff - n) 1r ll') nf,.-o; ea)] :

: n[y)1r'z'lr2) _ ]@r, + fr.y2,)af)tltrl pti) elz) ,

flepnoe ypaBHeHI{e (19) croefi lpopruoft HaroMr{Haer KoppeffrluounrrE oreparop us [16]. Ero raurcp-

rlperallu{ [pocra: "gl4aroHarbubre" KoppeJrrquouubre s(f@exmr o,4rlHaKoBbr Anr qacrr.rq (4nr rcon(pu-

rypaqufi TN) " 
AruI AbrpoK (anx roH$zrypaqufi y"-*). l'Is nocre4nefi (fopiraynrr (19) creAyer, rrro

"4I4aroHaJIbHbIe" cnr4H-op6r-nannnbre KoppeJurqlrr4 AJII Abrpoqubrx cocro-f,nr4f ToJrbKo 3HaKoM orJgqa-

Iorct or raxl{x xe KoppeJultlutrt Nts qacrfirtrrhu< cocrosu[fi. AnanorraqHo, Bbrrrrr cne.qcrBr{e Ns (16):

Rt Rr'r,t-t)*'a[1" - n) (1 llx-r)u-v dfil - 
" 

(2lz,y : &rrflr,r, a[[) tltrl aff,) {z,lz) ,

/trIL u : v, vIs rrocne.Fero roxAecrBa (18), [oJqrrrrrM, qro crrr4H-crrr4HoBbre Koppenrrlr4r{ oAvHa1oBbre

AJU{ qacr[tlrrbD( rI AJUI lthrporrubD( cocrognr.rft. Ouenra4no, HoBbre "cotp.f,]KeHnHe" uuBap[aHTbr, Mo)K-

Eo KoEc'rpytrpoBarb ras ypannenufi (16), (18) u us OXo rnorHocrefi p(l11'): (N/m)p(l11') z ap.

ti::i.

(1 8)

(le)



t

t2

3auerrau, r{To An-s cltcreM, }IMeIoIqHX rrpocrpaHcrBeurryro c}rMMerpr,rro, $yurcqur <Dora <D I

rlpl'IHaAnexar roMy Ne HfI f ro-reqHofi rpynurr, rITo lr H@O @f , rar KaK reMr.rHaJru (2), BxoArrryre B

)?aBHerrue (1), uormocuMMerpllqHrr. floerolvry cl,rMMerpr{fl y qacrrrrrHbrx u AhlporrHbD( cocrosHrafi
:

o.f,EHaKoBa. Irr;-ED( EH'[eKc t salvleuxer rpr.r KBaHToBbx qr4cra fj6, r<oropbre coorBercrseuHo o6o-

3Eaqalor HfI, ero KoMtroIreHTy H rrr,rcJro rroBTopeHr,rfi HII f n HII (s, el) oproronanrsofi rpyrrrrhr.

4. 3arffo.reHue

Pesylrrarsr, ycrarroBJlenubre BbIIrIe, rloKpblBaror npu6rrnxeHr,re rroJlnoro ronsraryparlr{ouHor.o

nranvo.qeEcrBHJl B m-MepHoM peanbHoM 6asuce u rrogroMy Bce creAcr Bvrfl t43Hprx fiMelor Hara6onee

o6rf xapaKTep. Haupmrep, ypaBHeHr,rt (16), (18) uoxno HerocpeAcrBeHHo rrprrMeHrrb AJr{ Tec=

TtrpoBaHl4x BepHocrl4 pe3yJlbraroB, rroJrJ^raeMbx B pa3nlFrHbu< KB npn6nuxreHr.rrx.

Kpoue roro, [paKTI{rIecKa{ IIeHHocrb BbIBeAeHHbD( Bbrr[e $opuyn cocrotrr B yrrpoqeriliu no-

crpoeHl,If, PMII. Tar, na nepnofi cra5lrrz ycrarroBneHnrn1 peqenr BhrqracJrenzs PMII rpeArronaraer

npl{Bneqenl4e reopru rpymr AJUI KoHcrpyLrpoBzurlrr H(DO @l 
" 

@l 
" 

u} v uz 6agucnrrx op6uranefi

Qt, 92, ..., 9m . 3arevr AJIx oTI,IX 2u- u 2v-,rac'ru'mbnr cocrosnraft srFrucrsrorc.fl PMII c rroMorrlbro pe-

3ynbraroB u: pa6otrr [6]'u Sopvyrl (9), (11), (12), (13"). flocne eroro PMII Arrr rpor43BoJrbHoro

qucna qacrI4II Bocrpoll3Botflrcs. c rloMolqblo enpaxeHufi (7), (8), (10) u ros(f$uqueHroB (11'). (13).

3Aecr LIMeerct Bo3MoxHocrb KoHcrpyr.rpoBauur PMII roJrbKo AJrr cocroruuir c rMcJroM qacruu N< m

I4 rlocneAyroqero rpLIMeHeHLIfl ypannenzft (16), (1S) grfl (2m-N)-qacrrrrtr{brx cocrosHr,rfi. Tarax npo-

IIeAypa yxe uclon63oBaHa, KaK BcrroMarareJrbHar rexnrrKa, Anr [ocrpoeuus PMII-2 n 6aguce peaJrb-

' '  1  
esd3 -End7-o6oro . r -mx d-op6ulareit, qro6rr o6rgcnurr cnyraftuoe Bbrpoxqegue'p n 

'H 
repuo

Kax: He 3aBacqee or IrpplpoAhr Mexrracrr4rrHoro nsarauo4eficrBrnr U7l. C aHaJrorr{rmofi qenrro onra-

cauniul cxelta trpEMeE ercfl. u Trp:a BbrqlrcJrenr{rl rosrp$ruEenroB nemopnofi cBr3R Aff He Pyranon-

l i  - N
cKru repMoB B g^'a h" rou(fm)ipary-D( EKocagApruecKr{x ctrcreM.
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