AHAJXU3 PABHOTHIRHHX JKAAHHUX
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YK 519.876

0 MATEMATVIMECKOR MONEM TAPMOHMYHHX CUCTEM. n*)

D.Tl'.Kocapes

B nepeoft wvacT® gamuo#t padorw [I] 6wm yeramomnemn ocHopHe
cpoficTBa rapMoHMuHbx cuctem (H-cucrex). llpu aToM mnpesnonaranoch,
9T0 KAK CTpykTypa H-cucrewmu, Tax m H-omeparmum Ha kaxnom Hepapxu-
YECKOM yPOEHE 38NAHH.

Mepsue gBa Maparpada naHHOR CTATBM CHyxaT OCHOBO# nang pac -
CMOTpeHHAa clydaes, korga H-onepaumm He sapaum (u ux TpeGyercs Hait-
TH) W Korna TpeGyerca Haltru He Toabko H-omeparmm, HO ®  CTPYRTYPH
H-cucremu. s pemeHus 3THX 34784 HEOGXORMMO Mpexue BCEro yCTAHO-
BUTH CBOACTBA CTEMEHHWX CYMM, uTO ¥ nenaercs B § 7. [aparpad 9 no-
CBAMEH HUCCNENOoBaHWN CBOMCTB cTenmeHHux QyHmkm# u H-onepaim# Hap mm-
MH, a TaKke WX TeOMeTDPHUECKO}t MHTepnperarmm.

§7. CrenetHue cymuu
Mlon crenexHiam cymmamut (CC) Gymem MOHMMATD QyHKUMM BURA.:

Sp(u“...,u‘):( Eu{ )’/p, u e RY, u= ;:u‘>0, pe R, (1)
1=1 1=1
7.1. O6ume csoficTea CC.
71.I.0C -HenpepuBH e (YHRUMM OT KAXKIOTO M3 MUX
aprymentTos 8 (R*)®.
7.1.2.CC-cHMMeTpPHUHKE QYHKUMU OT SPIYMEHTOB

Wopeee0 y T.@. HX SHAUSHWA HE WIMEHMOTCA NMDH MOGHX MepecTaHos-

*) [lpepnaraema era'rbn ABTAETCA HEMOCPENCTBOHHEM  MPONONMEHHEM
npen wy yme % gg » MO3TOMy B Hefl COXpaHEHa CKBO3HAS HyMEpauMs na-
pal B. HTKM Ha naparpafu 1-6 He GynyT cofposoxnaThCA
ccunkoft Ha cratho [I]. B Heft ocramrca Tamme bece mpuHatwe B (I |
0603HAUCHHU A .
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KAX APT'yMeHTOB. JTO MO3POAMET ZJNA YNPOMEHNS MINOXEHWA manee Cud-
TaTh (6€3 noTepu OGMHOCTH), UTO APIrYMOHTH YMOPANOUEHH MO YCHBAHHD
WX 2HaueHutt, T.e. ecmu

a:maix{ui), b=m:‘tn{ul}, TO a=u 2u,2...2u =b. (2)

71,3C-crprro BoOoO3pacTapmue GyHpm

OT KAKIOTO W3 KX aPTyMEHTOB. JTO BHTEKAET K3 CTPOroft Nnojromurendp -
MOCTH , TPOU3BORHOR nng MoGOro U3 u, . heicTBUTEeNbHO ,

1

n ==1
asp/auf( zuwP P WP o, 1=1,,..,n. (3)
1=1 Y !
7.1.4,.CC -onHoponHue dJyHamu neppoit crenenr,r.e.
mng mo6oro A€ RY

Sp\luw.w,}\un)=7tsp(u1,...,un). (4)

370 nosmonseT 663 MOTEpR OGMHOCTH paccMaTpueaT™ CC ¢ Hopmu -
POBAMHIMN apryweHTas . [JleficTBuTensHO, NMONOMAM A=1/u , POe u =
n
= Zu , Torma

i=1

Sp(u“.“,un):usp(v“.. V), voEu v, (9)

T.e. CC ¢ HeHOPMMPOBAHHHMM apryMeHTamu ornuusercs or CC mocie Hop-
MMDOBKM MOCTOAHHEM MHONKMTENEM.

7.1.5. CC o6napnaoT CBOMCTBOM 8 C C O UMM &ATHBHOCTH,
T.e. WX BETHUWHA HE U3MEHAETCA NPH 3amMeHe moGoft MOACOBORYMHOCTH
aprymerToB ux CC c TeM xe noxasarenem. JeficTBMTENBHO,BHNEMM (663
noTepH OGMHOCTH B CHNY CHMMETDHWHMOCTH) k nepmux aprymexros (k<n),

1.3
ospasyem CC sP= ( L uP )Py 3awenuu em nepswe k aprywewtop B
1=1

(I). Ho

sPts;‘, u

- (faP1P, 3 PyVP_ % 4P1V/PP
H““.’u")_([s"] 1'L-—.:‘:.q-‘lu") -([[‘3111‘] Fe

+ 1.‘;):;Hulf) 2 I LZ“u{’) 1/p, sP(u_,... ,un)=«=ap(8f:,t.1k‘H e, )o(6)

P .

0 Bamennn 'ram;e gprygemu o aeeeem,  mx CC 8/ _ ,noxywm:
sP(u.,....u )=8 (s, . sn_l) . B o6men cryuase pasSupas apryweHtT
Ha 1 nenepecewxammuxcs HaGopos ® oGosHauas ux CC sP,....8P, umeen:

le



sP(u, ... ) = sP(sh,..., sP). (7
7.1.6. B supoxneHHoM cnyuae, worpa n = 1,

sP(u,) = u, (8)

H  COOTRETCTBeHHO

sHsP(u,,..on ) = sP(u ..., v ), p,qcR*. (9

7.2. 3asucumocTs CC oT nokasaTens CTeNeHw p .
7.2.1, HenocpencreeHuo w3 onpeneneHus CC puTexasT, UTO

1im 8P = 0, p=<oO0; 1in 8P = ¢+ », 20, (10).
po p-o

T.e. B Touke p=0 CC sP repmur paspus sroporo pona. [leficTenTens-

n
HO, Mpu DP~O kaxpoe ub <1 uli_.‘gx Eulzzn,noa'rouynpu p<0
p=0 1=1

1lim sP=n"" =0, anmpu p2 0 1lim 8P= n** = 4a,
b p=o

7.2.2, [lpn GesrpasmuHOM BO3PACTAHWK AGCOMOTHOR BEMMWAHH p:

1im 8P = a, 1lim 8P = b, (11)
P pr—x

rge a K b onpenensorca (2). JleficTmTensHO pasneMM BCE U
BOM CAyuae Ha a , & BO BTODOM - Ha b , TOrga

. B mep-

8P = a( T (u/a)P)VP, P =1 21(u‘/b)P) Vp
1=1 1=

Nocronbry B OGOMX CAYUBdX BCETNA HMEDTCA PABHHE CAWNHHIE wie-
He (u,/a  ® u /b) , TO BCE HepABHLE emWHNme WIeHH (B MepBOM CIy-
yee MPH D -+4m ,BO BTOPOM NMPH D--m ) CTPEMATCA X HYAD, & CymMma
YNeHOB, DABHHX GfMHADG, - K OnNHALS.

7.2.3. € pocrou p Pynmma sP CTPOro yOLB&ST MA KAXNOM M3
nHTeppanos (-«=,0) ¥ (0,+») . Jiia nORA3ATENBCTBA PACCMOTPUM MpO-
u3pogHyw 1nsP no p:

n 1 Z ulz l.nu‘_
P R p.l.1 =
d(1nsP)/dp o7 ln ‘2_1\11 +*5 ST
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«
&

2 (-suPInsuP 4+ suP 1nuP) o
p’x uP ¢ ! g vt t
1 n up up
= d(lnsP)/dp =—, = H in [—t——) <0 . (I2)
P 1=1 Euﬁ’ ;: oP
i - i

To, Wro norapudMMueckas MpousponHas (& CIENOBATENBHO,U NMPON3BON -
Hag asP/dp) mcopy ot pHULAaTenbHa HE umwrepnatax (-w,0)

u (0,4 ) , R HORA3sWBaAET CTPOroe ySwsaime S® ¢ pocrom p Ha atmx
MHTepBaNax.

Ha rpaHKiax MHTepBanos:

(12) = 1im dsP/dp = -w ; 1lim asP/dp = 0 . (13)
p-o Pt

a
7.2.4. duavemwe p =1, KOTOpOMy COOTBeTCTBYeT S'= 1'2'1“" »1IDR

p €RY gpennr o6nacTb 3HaueHug CC Ha fnpe mMopoGnacTH:
p<l ; 8P < Eul, p>1 : peR*, (14)
1=1 1=1
Mna HOPMHPO BAMHHX n-OK:
sP>1,p<1; sP<1,p>1; sP=1, p=1; peR*. (15)
7.2.5. llycTs HeroTOpas cnyuafiHas PEMNUMHA £ NPAHMMAST KOHEUy-

Hoe wWMCRO 3HaweHm#t u_,...,u ~ C DpacpefeseHWeM peposTHoCTeR
u1(p) veeesu (p) 4 rRE

n a
w(p) =wd /Tul » Tolp=1, (16)
1=1 1=1
TO BHTpOMAA 3TOR cryuaftHoft pemMwiHu B cornacuu ¢ (I2) pasua

H(p) = - T o, (p)in o (o) = -p2a(1nsP)/ap. 17)
=1

7.3. 3apucumocts CC OT pacrnpeneneH¥s 3HAUSHHA €€ ApIyMEHTOB.
B cormacum ¢ nn. 7.1.2 n 7.1.4 CC onpemenum Ha ymop snOUEHHHX ,HOP~-

MUDOBAHHHX n-Xax Mcen (v1,...,vn), 0sv <v, , =<1, TV, =

=1, ve R* . MHowecTno TamMx Dn-ok ofoaHawM N".
I8



7.3.1. B wiomecTse N" BumesmM npe D-10t: COCPENOTOUSHHYD Dy
¥ PABHOBNEMEHTHYO (HIHM DABHOMEDHYD) Dg

Dp:v=1,v,=v=...=v=0, {18)
Dg: V,=V,= ...=v=1/n, (19)

ROTOPHE NMpencTaBim?T HanGonee n HaHMeHee CTPYKRTYPUPOBaHHHR crnyuaft,
¥M cooTpercTBYNT HaMMeHbIiee W HaHGonbmee SHAUGHHE SHTDOMAM:

n

1= - 1;.‘.1*71 nv,: B(Dy) =0, B(Dg) = lnn. (20)
7.3.2, [loxaxem, uro oTAM e n-xam Dy u D COOTPETCTBYOT M
HaMMenbmes ¥ HanGonbmee sHaueHua CC. llycrs B n-xe (v ,...,v,) Kk
HeHynepHx 3neMeHTOoB. [locrponM $yHmpm Jlarpau=za ¢ koadduipeHTOoM Al

a a
p = 1/p -
(SR, vy m A= (ERVR Al BV, 1
x
ag/av,: ABPIPT =271 P/% = 3
l:

4 1

]
CUEARKL L b

i

‘

J

° o -L1
-v = (8P , i=1,...,k.

llocxonbky Mpasag YACTE He SABHCHT OT i , TO BRCTPEMYM NOCTUTSLT-

CA TIPM DABGHCTBE BCOX OTAMGHHX OT HyRA %1’

¥, =1/x, il §§ = k¢ ‘/P)", (22)

T.8. §£ - MOHOTOHHas QyHxiMa OT k, NpMHMMepmas (B 3ABNCHMOCTH OT
BENNOHH MMOKA3ATENA D ) HAMMEeHbee WIH HaMGonbmee HS SHAWEHMI Ha
rpammnax o6xacTh (1,n) ompegeneHms k , KOTODEM COOTMBETCTBYOT
n-mt Dy (k=1) u Dy (k=n):

1oy

$P(n,) =1, 8P(pg) =oP . (23)

Tarxue n-mm D, ¥ D W COOTBTCTBYDEM® UM SHaueHus CC Hasopex
rPpAaHK UYHHMH.
Ina npomaponsuoft n-xm D € £O° umeen:
1<82(p) < ol VP) =1 gcp<t; 8(D)=t;nl VPRI <gP(p) <1,p 1, (24)
Tne SHAKM DABEHCTBA OAf p # 1 COOTBOTCTBYOT TIDAHMUMEM D-KaM
(puc.1).
I9



ﬁ’.sp“ 1,
I 1sﬁ'sp(u1,...,un)snp

>

2¢ 1

-1

11 nP < —s (u1,...,u )<1,

u = (ueu,eo.. +un).

I\ s®(ng)
sP(Dy)

II

\._

Bla

Puc. I

7.4, 3amcmmocTs CC OT wMCNA APTYMEHTOB n .

7.4.1, B cornacun ¢ (23) CC sp(D ) He 3ABMCHT OT n M gnA
cex n papia [, a CC sp(DE) CBA3aHA c n CTeneHHOR 3aBUCHMOCTHI.C
pPOCTOM n odnac'rb sHauerma CC ang O<p<l1  yMeHBmaeTCA,a ANA
OPYTUX SHAUGHHR D yBerMuMBaeTcA. HecwmueHue cocramnismT p=0 M p=1,
IIPK KROTOPHX DaSMOpH OGNACTH 3HAUECHHR He 3aBUCAT OF n .

7.4.2. Mna HpoNsBORBHOR n-ku DED" 3aBUCKMOCTL OT n  GyneT
TeM CHIbHee, ueM 3Ta n-ka "Gaume" x Dy . [loHarue "GmusocTs” cea-
S8HO C OmMpeneneHMeM OTHOmEHMa Mopsuka Ha D", 0 uem peub pnepenx.

7.5. YnopAnouweHHE CTEMEHHHX CyMM.

7.5.1. B cornacun ¢ n. 7.2.3 mpu (MKCHPOBAHHHX 3HAUSHWUAX n-KH
aprymenton pemumna OC Tem Gonbme, ueM Gonbme 3HAUGHHE ee MOKA3A.-
TeNA CTOMeHU, T.e.

P P
p,>p, =8 (D) >8 (D), D.D*, (25)
a MpH (MRCHPOBAHHKX SHAUGHHAX MOKA3ATE/ CTEMEHW P 117 MPOU3BOAB-
HOR He rpaHMuHON n-EKM D< Q" , UMEPT MECTO CrefynOHe COOTHOMOHMA:

20
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38(Dy) <8P(D) <5P(Dg) |, . ,3 SP(Dg) <8P(D)<8P(my) |, 43 }
(26)
$P(ny) = sP(D) = sP(pg) |-, 5 PeR".

B o6mem ciyuae nis MPOM3BONBHHX D-OK D ,D. €& " womio ywa-
3aTh NPHMEDH, KOPMA B 3ABUCHMOCTH OT 3HageHMH MNOKA3aTeNs CTeneHw
P, ¥ p, 0o6a Gonbme wim ofa MeHBIE enuUHKUH, UMEeT MecCto

p b P P
s (py)<s Yng) K & 2(Dv) >8 (D), P, p,>1,mm60 p,,p,<1.(27)

Ina He TPAHMYHHX n-OK MOXHO MPUBECTH
[IPMNEP I, D,: (8/12,3/12 1/12) , Dg: (7/12,5/12,0); p,=3/2;
p,= 3%

8*/2(p )= 2(8%% 3%/%,1)%/%= L(22,645,240)%/ 7= 3.28,8/7;

1
12
1

87/3(p )= (7% % 5¥/%,0)% %= 1(18,511,240) ¥/ %= 129,77,

1.
83(Dy)= 5(8% 3%1) V3= L(mza2ra) V3= L.sa0V2;

$3 (D)= = (7% 5%0) "= 1(3434125:0) V= —1’;-4681/,3
T.€.
2
8¥2(p,)<8¥*p,) u 8%0)>s%0,) .

fpw p=2: 8%(Dy) = 2(& 3% V2= 2\7¢ n  s%pp) =
= (74 5%0) ‘/2=112\I74' » T.e. 8%(Dy) = 8%(Dy) .

Nonuraemca HalT Tawye mometoxecTsa N° u Tamme oSnacTu sHa-

weHUR noxasaTensg p, OAA ROTOPHX cROficTeO (27) He Mmeno Gu mMecTa.

7.5.2. Beepem Ha napax n-or D_,D_ e D™ oromerme teR"x D",
Takoe, uro ans Kamno#t mapu (D,,D )€ t:

a .

W), LV, =

4

Dt (v,,...,v.), D (w
v 1? *'a’ ! Ywm =1 N

q0°°

2w )

=Tl (28)
D tD, » Jk,l(k<1l, 4>0, Vi (1£k,], w = v‘);

Vi(v‘qz v

wWEVSA, W

. = v+l J

1

MoxHO BMpileTB, UTO OTHONEHWE t WMEEeT MeCTO He njg MGoR napwu
n-ox ®3 N" u uro oTHomenme t He pedrexcueHo: (V D eB*)(D,D) ¢ t;

el



He TPaH3WTHBHO, T.€. JINA [PONU3BOXbHEX D,,Dy,D, €N n us
g"?&’; .v;(g':gz‘n :; ;uenye'r D tD, ; He cummeTpuwmio, T.e. 1( VD,
W vow Twov'e

7.5.3. Bynem rosoputs, uro n-iu D, M D, €R" Haxomarcs B oT-
HomeHwn T TOrgA ¥ TONBKO TOTNA,KOTNA CYNECTBYET KOHEUHAS MO-
crenoBaTenbHOCTh n-0k D ,...,D € D"  rakag, uro

D= D D=D, ® ViD¢%D i=1,..., k-1, (29

v T1' Yx Tw 1?

Orxomenne T oSnanaer crepyomumu croficTBamu: He pednewcusso,
r.e. (VDeR*)((D,D)¢ t) ; TpaHSMTHMBHO, T.€. ANA HMPONSBOABHHX
D,,D,,D,€RQ": (D ,TD )& (D,TD,) = DD, ; He CHMMETDHUHO, T.e.
(v DD, €D")(D,TD, = D.TD, ).

7.5.4. U3 BremeHHux oTHOmeHuMt t M T C yUETOM HOPMMPOBAHHO-
CTH R YTIOPSMOUEHHOCTH BNEMEHTOB n-Ok D ,D_cN" HENOCPencTBOHHO Bh-
TeKawT CReAyoNMe COOTHOMEHM: MeXny 3JemeHTaMd n-ok D M Di:

< < - - :
D D, =V,  SW <V, V <W IV _ =V -V >W-W,; (30)
Vo4V, =W W, (31)
n n
1 15 2 -2
D TD, = & 151 v, - 3> & 1:21‘ w -zl (32)

T.e. y mocrenyome#t n-mm D, DO cCpaBHeHMO C npenmecTsyomeft D
yMEeHBIAeTCs CpenHee aGCOMOTHOE OTKIOHEHHE .

7.5.5. B euny ynopsmoueHHOCTH 3NeMEHTOB n-ox D, M D ype-
TUUEHWE 3HAUEHMN DNEMEHTOB n-kM D MO CPABHEHUD C 3JNEMEHTaMM
n-ku D, C TEMM We HOMEDAMM NOMKHO COMPOBOKNATBCA YMEHBIIEHMEM Ha
TaxKyo ®e BEJHUMHY SNIE€MEHTOB N-MM D, C MOHBUWMH HOMEDaMM MecT.dPo
NO3BONAST YCTAHOBATH NOCTATOUHOE M HEOGXONMMOE YCROBHE CymecTso -
BAHWUA OTHOmMEHWs T Ha n-kax D, u Dy €R".

Paso6beM anMeMeHTH n-Ok Ha MoANoCTenoBaTeNBHOCTH & ¥ gy (b=
=1,...,r) crenyomuM 06pasoM:

v, ,vz,...,vk1_1,v"1,vt1“,..., v11_1,v11,..., v, '
Vi v Vi AA Al v Al (33)
W oW, seee )W _ W ,W seeey W oW ,eeey W
N7 AN LT — L4z 3 .

+ - + -

g g, e} €.

0603HAWIM DASHOCTH CYMM SNEMEHTOB
X k=1 T
at= ¢ (v‘- '1)' ;=1 (v‘- w‘);
=1 1=k ’

1 1



x_ =1 1.-1

+ ?.‘. (v.=-w) a7 ; (v,- w)

at = - = - H

2 =1, t 19 2 1=k, 1 ¢ (34)

kr-‘l 1 _~1

+ = - - = -

at= T (v, %), 4 R ':.A) .
=1 =1 1=x )

U3 (33) momHo BmmeTs, uro 47>0, d;<0, h=1,...,r, u wro
kaxnomy df coorpetcreyer dy (mockxombxy D # Do), a Takme, qro
r xr
T 4= T & . (35)
hm 4 h=1

JAMMA 7.I. He o 6 x ON MMHEHM M QfOCTATOUHHM
ycrosueM CymecTBOBAHNKS DID, ABRAE T-
¢cA BHOHNONTHEeHHE CcTepnypobpmero paspga CO-
OTHON®HMU A

+ - + +* - - + =1 + - -
a%24d7, af+ (a}-a7) z43,..., e T (af-aqp) = a7 . (36)

JOKASATEJLCTBO. HeoGxOmMMOCTh BHTEK@ET K3 CYMECTBOBSHHA MO -
cnenoBaTeNbHOCTH n-OK BUna (29) (MocKOMbKY D,TD, ), Raxgaa H3
KOTOPHX MO®ET OHTh MONyueHa U3 mpensnymeRt ymeHBEHHMEM 3JIeMeHTa ¢
MEHBIHM HOMEPOM H YBeNHUEHHEM (HA Ty Xe BEeAHUWHY) 3JNEeMEeHTA ¢ GOolb-
MUM HOMEDOM. B NPHHATHX BHIEe O0G03HAUEHHUAX YMEHBUISOEMECA 9SNOMEHTH
GepyTca NP STOM US NOgMNociefoBaTenbHocTeR co 3HaxoM "+", a yme -
TUUMBEDTME BNEMEHTH - M3 nognociaegmosatTenbHocrelt co 3Haxom "-",qro
W TMPUBOOUT B KOHEYHOM CUETe K COOTHOomerusM (36).

Jocrarouttoc™s. Ham TpeGyercs noxasaTb, 9T0 H3 CYHMECTBOBAHHUS
coorHomeHu#t (36) cremyer D,TD, , T.e.. UTO CymMeCTBYeT xOTA O On-
Ha MoCNenoBaTeNBHOCTD n-OK BMua (29), NpuHapnexamux €0 M MOMAPHO
cBA3AHHHX OTHomeHuMeM +t. MHaue ropops, HymHO NokasaTh, 4ro TaKas
NOCNeNOBATENBHOCTD MONET OHTD MOCTPOOHA (O3 HADYEOHMA YIOPA OWBHM-
HOCTH 3/eMeHTOB Raxno# ms n-ox. MoxHO mMmeTh, WTO TaNHX HapymeHuit
He 6yner, e€cnaM BHGOpP HOMEDOB NAap 3NEMEHTOB kK M 1 B KAXEIOM OTHOME-
HHM t BeCTH cremyomuM o6pasoN. B ravecTse anemenTa ¢ HomMepoM 1
BHOMPSEM 3JEMEHT C HAKMBHBIMM HOMEDOM, ANA KOTOPOI'O MMBET  MeCTO
V, < W, , 8 B KAUACTPE SNEMEHTA C HOMEDOM k BHOMDAeM 3ZOMEHT ¢
HANGONBINM HOMEL:OM, MEHHEMM 1 , MR KOTOpPOTO Vv, >W , MOBTOPHB
3Ty MpONeNYPY MHOTOKDATHO,MH B KOHIE KOHIIOB MOAYWMMM n-Ky D , MO-
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cronmbRy n3 (36) crepyeT COANAHCHPOBAMHOCTD BeTHUMHH, HA KOTODYL
YMEHHIAOTCA JJIEMEHTH M3 MOoAMoCnNenoBaTenbHocTelt co 3HAKOM "+" U Be-
THUMHH, HA XOTOPYD YBEIHUMBANTCH INEMEHTH M3 MOCRenoBaTelbHOcTel
co sHakom "-", O

Takum o6pasom, nemda 7.1 naer wam wpuTepuft, c MOMOmMbO XOTO -
POrO CPABHHTENBHO MPOCTO MORHO YCTS8HOBATH CBA3AHA JM fAHHAR Ma-
pa n-or U3 D° orvomenwem T mau Her.

7.5.6. U3 nevmu 7.1 purerapT cregyomme ceoficTea MHoxecTBa R°.

7.5.6.1. T'paHuwHas n-ka D,Dei)" ceasaHa otHomewvem T ¢  Rax-
oot ms n-ox D eR=.

7.5.6.2. Kaxgag n-ka De O® cmaszaHa oTHomenmem T ¢ rpammamoft
n-xoff D_ .
7.?.6.3. Ang mo6oft He rpaHHwHON n-mu Ded)® uMEDTCA: XOTH 6N
ofHa n-xa D, ¢ &L", cBAsaHHag ¢ D OTHOmEHUEM (DatD) s B XOTA 6W
onHa D-ka Dy, ¢ KOTOpo#t D CBA3aHa OTHOWEHWEM (DtDb) . Jna rpa-
HUUHHX D-OK WMEeT MeCTO TANbRO D tDp M DptDy .

7.5.6.4, Muoxectrpo SO" ARNAETCA OTHOCHUTENBHO OTHOMOMUA T ub-
CTHUHO YMODPANOWGHHEM C HAMMEHBIMM SNOMEHTOM Dy W HauG oM bIAM Dy .

7.5.6.5, Ecam 3amaThCcR TOWHOCTBO € ONMpeneneHus 3HAUEHWR ane-
MEHTOR D-0K, TO MMOMSCTRO D GymeT COmEpEaTh KOHEUHO® UMCHO BN -
menTop. Hanpumep, pm ¢ = 1/12 ¥ n = 3 MOMHOCTH MHOReCTBa &0 °
pamia 19 (puc.2). Ha aToM prcyHxe 3HAUGHWMA 3XEMEHTOB YMHOXEHH Ha
I2 ¥ cTpenxamm yxasaMH n-iM,CO@NMHEHHHE OTHOMEHWEM t .

k.
a

5 o«

- -
odad vled & |
- -

o]l |e
~w |
- .
Uied Pl v firo
- -

- -
~ fe
o N

Puc. 2

7.6. Croticrea CC OT n-OK, CBASAHHHX OTHOMEHWMAMK t H T .
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7.6.1. 3ajurcupyeM y MpoH3BonbHOR n-KH DeR™ CyMmMy Kaxux-TM-
60 NByX ee JNEMeHTOB V_ M V, (k<1):
vev ¥C, V 2z eV =cC -z, (37)
llonaras Bce oneMeHTH n-iM D ,KpoMe Vv, M v, ,HEHIMGHEHHIMH W
NpUpaBag z SHaueHus Ha otpeswe [c/2, ¢], moaywm psp n-ox D(z)eD",
B cornacuu ¢ (28) nonapHo CBASAHHHX OTHOMEHHEM t:

c2z,>2,2¢/2 4 D(z,)tn(zz). (38)
CC or D(z) c yuerom (6) pamsa:
sP(z) = [(8D)Ps 2P (c-z)p]'/p c¢/2<z<c, peR', (39)

rne sp - CC oT BCEX OBNEMEHTOB n-KM D , Kpome vHY, .1a npouason-
Hoft sP( z) Mo z

asP(z)/dz = [2P7" - (c-2)P7']/(sSP(2))P™", pe B+, (40)

HEMOCPeCTBEHHO BHTERAPT crenyomme ceoficrsa CC sP(z) .
" 7.6.1.1. 8P(z)- crporo moHoTOHHAR GyHmmMR OT Z , BOSpAcTAN-
mas mp¥ p>1, yCueepmas NMpk P<1 W He3amucCsmas OT z MpM p = 1:

a8P(z)/dz> 0/p>1; asP(z)/dz<0/p<1; a8P(z)/dz=0/p=1. (41)
7.6.1.2. pr 2 = ¢/2 (r.e. v, = V_ ) nocTUraercs 3XCTpEMYyM

x 1
8°(z) s UTO HaxOmUTCA B cornacuu ¢ (22), mpu P<1 sxcTpemym apus-
eTCA MaKCUMyMoM, & NMpM P >1 - wommywou. Mipn z=c (r.e. vo=c ,
=0 ) unpu p<l gocTHraerca HaMMeHbiee, & MPN p > 1 - HANGONbIEE
sHaverme 8P(z).

7.6.1.3. Tamxum o6pasou, ¢ yusTon (38)
022>z, 2¢/2 & D(3,)tD(z,) »8P(s,) >5P(z,) lp>q ¢
8P(z, )<8%(z )|p<1. (42)

7.6.1.4. Echm paccwartpuBarh n-xy D(z) Kax SHaueHWs, MpHHM-
MacMHe HeROTOpO# cayuaftolt semmwmoRt E(z) , TO ee aHTpOmMA pas-
Ha!

H(z) = - '}‘:v lnv, = H - zlnz - (c-z)1n(c-2), (43)

rme- H = H(z) - v lov - v lov , a
dH{2)/dz = 1n(c-2z)-1lnz, c/2<zsc¢ , (44)
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OTxyna MmHO, WPO 2z = ¢/2 COOTBETCTBYET MARCHMYMY SHTPOMMH, uTTO
C POCTOM z IHTDOMMA YMEHBUSGTCA K MPM z'=c JOCTATAET HANMEHBEErGC
MAUCHRA, T.6.

c22 >2,2¢/2 «D(z )tD(z,) = H(z )<H(z,) . (45)

7.6.2. Hs (42) u (45), a raxxe us cpoficrs orHomemmft t u T
crepyeT cCreaynmee yTBEPEIGHHe.

TEOPEMA 7.I. 0rHOmeHU®™ T Ha mnape n-ox D,
D,eRN" cooTBEeTCTBYET OTHOmMOHMNE MOD x A-
K& H& SHAUYUBHHAX CTENMEHHHX CyMM n
3HTPONHMU OT 3 TKX n-OK:

D ID = SP(D,) >8P(D) |, , 3 8P(Dy) < 8P(Dg) | » P €BT;

H(Dv)< H(Dw) (46)

7.7. OmrumansHoe creneHHoe cywmposahue (0CC).
Mycrs sanana Tpotxa (4, P , Q)

(a,9:cr8g) =4 ’ a, €A, p€P, w, €Q, )
1 5ce00 1 po a‘..pJE R*, wJ‘ € {0'1}’
w ,oooq“n P’
Q= 11 1 . =P - (47)
: ' w,=1, PSP . [
Yare e ey Py I=0a,... M
izl'tol'u' P

roe A - ¢TpOXa MCXOfHHX 3/@MSHTOB, P - YMOPANOWSHHHR MO BOBpACTA-
HMp cronlen noxasareneft crenemm CC, Q - MATPHIA CBASH, YKASHBAD-
mas, 9O OpM W = 1 sneweHT a €A MONET BXOZMTH B naﬁopu apry-
menros CC ¢ moxasatereM p <€ P Moxasarers p, NOMYCTHM BN M-
Goro Hadopa anewexTos M3 A. Kamaa CTPOKA MATDMUH R CONePEMT He
MeHee fiByX HOHYNeBHX SJOMEHTOB.

K Tpoftxe (A, P,Q) Npumernm cCrepyomyo NMpoUenypy cReprxn.Bu-
nemuN Kaxoft-an6o HaGop anemenror (a, TS e, ), a8 €A, k=1,
eeesD, 1 <n<N , ¥ noxasarend c-renem Pp€ P.. nony;-muun 1A KAx-
moro us g, , T.e. Vk (um =1), “’m € Q. OGpasyem cTpory 4',

) 3
HCRADYAA ¥3 CTPORM A anonen'ru a ‘| peees “a m ROCaBNAA K Heft sxe-

l
weHT ag ., onpenensesuft CC aN“- s h(a‘ seees 8, ) . Ompene -
JMM Takwe MaTpAuy Q' , MCRTOUAR W3 MATDMIH 'a c-ro.uﬁuu ¢ HoMepaMK

i 4e.04, ¥ mOGABAAA CTONOEL C HOMBPOM N+l , DNEMEHTH KOTOPOTO
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® et = j,‘u“k, i=01,..., M . K nonywexnott Tpoftre ( A' P, Q')
BHOBD NMPHMEHNM Ty ®8 NMPONeNypPy M T.H., NOKA HA mare CBEPTHH
L (1<L< N-1) He nosywm CTpOXy A, COCTOAMYN M3 ORHOI'O 3NEeMeH-
Ta ay.; , SHAUGHHE KOTODOTO W ABNAGTCA PESYMBTATOM CBEpTMA. Ocy-
BECTBHMOCTD TAKOR NOWAroBOft CPEpPTIM IMAPAHTHPYETCA HANHUMEM y MAT-
PMIH Q CTPOXN, COCTOAmSft M3 OfHMX enHHMO.

Creprin duimeuponastHoft Tpoftam ( A, P, Q ), KOTODHM COOTBETCT-
BYDT HANMGHMING SHAUSHNR BENMWNMW 8y ; o HASOBEM ONTWMANBHEMA.

HaxoxneHme ONTHMAIBHKX CBePTOK OTHOCNTCA K KIACCY MHOT'OB&-
PMAHTHHX 331au, HONOCPENCTBOHHO® DOMEHME KOTOPHX MIOCJGNOBATSN bHMM
MepeopoOM BAPNSHTOBR BOSMORHO JHEM NPH HOCONMEMX SHAUSHMAX NIAp8-
marpoB (N wim M ). TloaroMy CyTh mMpoGnewu COCTORT B MOMCRe . MyTeit
ymsHbmeHNs nepedopa, OCHOBHBAACH HA CBOACTBAX CTEMSHMHX CYMM K
ocofeHHOCTAX Rexonsoft Tpofime ofrexros (A, P, Q) .

ABTOpDY mOK2 HE HSBECTHO YROBTGTBODMTENDbHOE pemeHHe 3Tof
mpoGneMH, HO R HET OCHOBaHMt CuMTarb ee HepaspemMmoft,

§8. Cwoficrna H-omepamft, Mag cemeficrnaxm
crensMuux dymmmeit

8.I.1. B correomn ¢ $4 xaxnomy ™y H-omeparm#t, ompenenemmix
Ha N SHHOM Q;-ceweficTre, cooTpsrcTayer Hafop H-omepammft, orm -
uapmEXCA RoAMwdCTROM H-HyHxmit (MecTHOCTID), HAn ROTODHMM OMM Bu-
noMRMOTCA. ECER nas OGEHOCTN BBeCTR OnHOMBCTHHS H-oneparpm 1Uh o
Taxne, 9ro gasx ipGot H-dymapm =

’uh(') 3'.‘0 h=p,0,1, (1)

T0o noxyqesen RaSopu H-onepammft {'o,: n=1,... 8}, b =p,0,1,...,m,
8.1.2. Pesyasreroum npueeriemnn H-oneparhm “U, x n-xe cremen-
mx fynemutt (C3) ms ameoro ficTea ABAMSTCR N3 TOrO xXe
Q -comsfioTna, mosdjmment O) woropoRt ecrs cremsmnas cywsa (CC) c
nomaseresen 1/&4, o7 m-mx xosdifsprenros mexommux C2 (2.I1),(4.24),

r.e.
: /4 o a i/lh)%

o, =8 ..‘,.o.) - ( '153.‘ , b=p,0,1,....2, (2)

kl,...al,da=1, (3)

. x
4 =ad,qm=a, ¢=a= Iq ,

=1
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Ua csottiecrs CC (§7) sBurexapT caenyomue csofictrsa H-omeparmft.

8.I.2,I. KoMmMyrarTuHBHOCT b. I3 cumeerpuuoctn CC
(n.7.1.2) crenyer, uro peaynbrar H-oneparpu He msmeHmeTCs TpDH MO-
Go#t nepecranoske (k_,..., k“) CZ B n-xe:

Up(3,0eee03,) = Uh(yh.--..ykn),“ h=p,01,...m . (4)

8.I.2,2, AccounmarusHocT b, U3 n.7.1.5 caeny -

eT, yTo eciM pasGHTh n-Ky McxonHux H-PyHmmit Ha Hemepeceranmmecs
Ha6OpH, TO

Up(yy0eeesy,)= Uh(Uh(yg1 yeoe ,y.n1) yeus ,Uh(yk‘ reoe ,y.l)) . (5)

8.1.2.3. Ecmm B Q —cemeficTBo BrmownTh Hynesyn C2 A ¢ xoadim-
1MeHTOM ¢ .= 0 , TO

nUh(Ao"'»A):A' n=1,...,8; h=p,01,...,m, (6)

MHU(T e, 00) =20p(3,4-04s3,), 0=1,... K; b= £,0,...,m(7)
8.1.2.4. B of6mem cnyuae Hu opHa napa H-onepaimi#t pasHex THMOB

He 06nanaeT CBONCTBOM AMCTDHOYTHBHOCTH, T.e.

Us(Uh(y, .ya),y,)a‘Uh(Us(L. ys)’Ug(yz'ya))’ g# h; B.he{pos}‘ (8)
8.2. BuACHMM, KAK COOTHOCATCA Mexny Co6oft PeNHuMHH xoaddurm-

eHTOB C_,C,C ... ,C H—d:yl-mm_n, MONyWeHHH® B DESYABTATE BHAION-
Hemmga H-omeparm#t Up WUy Uyseee,U, HER onso#t ¥ roR xe n-xokt H-Gymx-
n

i w3 omHoro Q -ceseficrsa, C xos(dmperramm c ... c , 510‘ =
c, B coraacud ¢ (4.3), (4.1I), (4.19), (4.24) u § 7.

8.2.1. B cayuse, Korna n-xa D = D, (T.e. c.=¢, ¢, = ... =
e, = 0) , nas mGoro Q -cemeficTsa

D=Dp= Cp=0, =C,=...=0 =c. (9)

8.2.2. flna npoussonsiot n-m D (DFDy)  mna mwGoro  Q -cemeR-
cTBa:

D;én,r-d=do>dp=d-1 »Cy>Cp (10)
DfEDy =d =4 >d.> ... >d _ >4 > ... >4d.= 1=
2Cu>C> «ee>C _ >C > «e >C . (11)

8.2.3. CooTHomeHUA MemLy cp W C_ MONHOCTHO OMpPEReNsawTCA be-
mwmot A(Q)
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(0 # ppla (4<2)= 4 >a) = C >Cp; (12)
(D #Dple (a>2) » 4,>d = C,>C 5 (13)
(D =Dp)& (d=2) 2d,=a =C,=C_. (14)

8.2.4. Coorromenns mexny Cp u C, mpu a(Q )< 2 onpenensorca
OnHOSHAwHC, & NMpM d(Q ) >2  ONMPeReNMTCA BEAHUKHON

5 - a-d = F%ﬂqj, k=1,...0, (15)
(D#DT)&(d&'Z)-dk>dp=ock>cp,k=1,...,m-1, (16)
(DEDp) & (a-2)(8 <1) =4, >d,=C >Cp, k=l,... a1, (17)
(D#Dp) & (1>2)(8 >1) =d, >4, «C,>C,, k=1,...,m-1, (18)
(D#Dy)& (a>2)(5k= 1) -»dp=dk=0p=ck, k=1,...,m-1, (19)

8.2.5. OGnacTu ompeneneHns penmvumH roaddmimeHTOB C, BHEenA-
nTCA B cornacum ¢ m.7.3.2 rpaHMuMmMs D-xamm D, u Up (puc.3)?

d< 2= 31/dp(ng) < s1/dp(n) < s1/dp(nT) -

- Cp(DE)<°p(D)<°p(DT) , (20)
a>2= 31/%(1),!) < s1'/dp<n) < 51/%(1),3).

- Cp(D'l‘) <CP(D)<CP(DE) , (21)
a=2 -svdP(DE) = s'/dp(n) = s1/dp(n.,,) -

= C,(Dg)=c (D) = ,(Dp) 3 (22)
s1/d°(nT) < s1/d°(n)< s1/d°(i>3) =C,(Dy) <C (D)< C (Dg), (23)

si/d"(D,)< 81/d‘(n)< s1/d‘(DE) -

-ock(DT) <ck(n)< Ck(DE) , k=1,...,m1, (24)



s1/d'(1>m) -s/% - si/d'(DE) -
= ¢ (Dp)=c (D)=C (Bg) = c. (25)

8.3. Jlo cux nop nna
NPOCTOTH PACCMOTPEHHA MH
He NPUHHUMANH BO BHMMAHME
BADHAHTH DA3MEMeHHR ap-
rywerTos H-gynmmnt (2,1)
W cuMTamM, no Cy™®, UTO
UMEEeTCA ONMH EAHHCTBEeH-
HHt BApHAHT, KOTZa apry-
MEHTaM Ha MepBHXx k Mec-
Tax COOTBEeTCTBYOT Or'pa-
HUuenns supga (3.7),a oc-
TarbHtM m-k - smng (3.6).
[Ipu paccMoTpeHMM OTHEXb-
Hux H-omepammft siam srorc

- OWTO NOCTATOWHO, TAR KAK
B CHAY CHMMETpHuHOCTH H-
dynrm#t (4) scerpa momHc

Ol=

C4{Dp)=C ,(Dp)=C_(Dyp)
=C,(Dp)=C, (D)=c

/ ‘PACCTABMTD API'YMEHTR *
menagemom nopsmre. OpHarc

P L . d _ TP¥ COMOCTARMEHAE T & o-
: d ? 4 s "7 K uH ux H-omepame
Hap ogHo#t ¥ Tolt me p-wof

Puc. 2 H-dynmaxit Mr  gumaemcs

3TCH BO3MONHOCTH ,TAK KaY

ons pastnutisy H-onepaim# MOrYT NMOTPESOBATHCH M PASIMUHEE BAPHAHTE
paCcCTAHOERM AprVMeHTOB. A 3T0 03HAuAeT, UTO NMPA ORHOM ¥ TOK X¢
SHAUGHHMK k MOT'YT OHTE pa3MMuHwe 3HAUSHHA MOKA3ATENR CTeNeHu <,
WACHC KOTODHX MORET NOXOZHTh 1o V = mt/(m-k)! ki , or0 COOTRET-
CTBYeT CRyusp, KOTHA cpenu Bcex m mnokasarenelt cremews H-$yvmms
Qreee: q' HeT CO BIananmHX .

Terxmu ofpasom, Mu ywe He momeM ckasaTh, wrc ¢ > d .. ,Tar
RaK BTC COP&BENTHBO, BCoOMe PCBOPR, MMME NPK ONHOM ¥ TOM X& Bapk-
8HTE DA3MEMeHHR SPTYMOHTOB (¢ HOoMepaMm¥ j = kel,k+Z,.... m} .Bygew
mcare (4 , Wk), rpe ¥ =1,..., ¥ YRa3uBaeT H2 BADMAHT Dpas-
MEMeHHA aPTYMeHTOB. YCNOBMMCA HYMEpOBATh 3TH DBAPUABHTH TAK, UTOOW
W_ pacnorarammch B BOSpACTADmEM MOPELKE.
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$9. Ceoiterpa creneHHux ¢yHmmi U H-omepaimit Ham Hwmu
Hax u panee,Hac GynyT uHTepecopaTh creneHHuwe Qyummu (CP) mm-

na (4.2)

»
y =¢_ I xu", nk,qj,xuen*. k=1,2,..., (1)

" ux Q -cemeficrsa. [lpn omcaHMu ux CPOACTE GyneM MMPORO WCHONB3O-
BATH - 'EOMETPUHUBCKYO fopMy mpemcrasnedus. OCOGeHHO DPH W3NOEEHUMH
3apucUMocTe#t mexny H-onmrumanbHry sHaveHusmm CD w Mx apryMmeHToB.
HJoxasarenscrsa oueBMHEX CBOMCTB GyZeM, Kax NPaBMNO, ONYCKATh.
9.0. O6mme cpoMerna C®, Ha (BR*)™ C% (I) orHOCHTenbHO Raxgo-
T0 3 ee aplyMEHTOB CTPOro yGwBaeT, o6iaanaeT CTPOro Bospacrammel
norapuvuueckoft NpousBOXHOR, a CAenOBATENbHO, W HeNDEpHBHA M o6na-
BaeT CTPOro BO3pacTapmeR DpoMsBopHOM.
9.1. CeoficTea, xaparrepusyomue ponb roafummenra c, -
9.1.1. B npocrpancree Epkmipa E**' €3 (I) npencramme'r co-
Soft moBepxHOCTH, Onuxaltmas K _Hauyamy KOODIMHAT (y =X
= 0),roura B_ (yB, B ....xB ) ROTOpOM HEXONNTCA OT HETO Ha pat-
CTORHNN
smeias b o 4 ta . (2)
x ok j=1 9 3=1
3.1.2. Bee Gmuzaltmme Touymu CP us ogHoro Q, -cemeficTBa nexar
Ha onHoRt mpsmoit
y-q"/z,-q"/‘x- -q_ (3)
9.1.3. Cpepuan Touxa S, ce, oGpaaona:maa fiepeceueHnem ee ¢
npsmoft

T =X, S 0= X , (4)
HEXONMTCA OT Hauans KOOPHMHAT HA PACCTOAHHUK:

5, = (m1)V2. /2, ’5)

9.1.4. Jn6ue npe pasmiuue CP u3 ogmoro Q -cemeficTsa B ofna-

eTH onpanenermn (R*)**' He uMénT O6mMX TOUBK.
9.1.5. Eenu B coraacuu ¢ m.3.5.1 y,  WHTEpHpeTHpoBaTh KAk
H-acbbemumocn HEKOTOPOro OCBEKTa a a X , - K&K KOJIMUeCTBO
sumerenHoro eMy H-pecypca emMpa j, 'ro roapiMiMeHT ¢ MOWHO MK~

TepNpeTHporaTh XAk ynenbHyn H-adpexrumioctn, T.e. H-adpexTHsHoCTH
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o6rexra a_ » KOTAA €My OTBefieHO MO eyHUUe KARNOTO U3 BHLOB H-pe-
CYypCoB.

9.2. CnoficTpa, xapaxTepusyoiMe ponb Nokasarene’t CTENEOHH.

9.2.1. Ecnn sce nokasarenu crenewu CO Q= o (i=1,...m),
70 CP coorsercreyer B E**' nmocrocTs - y = ¢ 0 C poctoM 3HauveHult
q; 3Ta mIoCKOCTH nefopmpyercs u noaopatmaae'rcﬂ no yacopoit cTpen-
Ke BORpYr Tourku (y = v X7 1; j=1,...,m), nauee HasusasMoft
y3noso i

9.2.2. Kaxpuit u3 norasaTeneit crenexHu 4; PaBeH 3HaUeHWD uvac-
THOR npouaso,nvoﬁ C® B cpepHelt Touwe, B3fTOR c O6paTHHM 3HAKOM:

;<= (oy/ax ), = tegd = or*/oxy, §=1,....m, (6)
rne ¢° - yron mexpy xacarensHo#t k C® B cpepHelt Touwe M ochbo OX I

J
a OY®'w OX‘ - OTpe3mH, OTCeKaeMwe >TOoff xacaTenbHOM Ha oCAX ov
n oxX, . ﬂ;mnu 3TUX OTPE3KOB PABHH

or* = (ape De/d axt = (a% Ve, it,m . (D)

9.2.3. 3HaueHMA YACTHHYX TPOM3BONHEX B Grumafmeft toure C® pas-

HY
(ay/ax,)y = =a¥/%, §=1,...a. 8)

n qQ
9.2.4. 3ammem C? B mume .[_onj"=c,xo=7» q, =1, mpuHa-

ToM ana 3amucy uanueckux sarowos. Ilockonbky y M X, WHTepmpeTH -
pyoTCA Hamu rax dusuuecive pexnuMHn (nm.1.2.2), To q, FABIAOTCA WA-
cnamu, OfpeNeNAOHMMM DA3MEDHOCTH C OTHOCHTENIBHO CHCTEMH OCHO BHEX
dmauvecirx semuwH  {x ,X,,...,X }, & CymvmapHuil mOKasaTess CTeMe-
wv d (4.3) onpepenser no Baprumu-Hysuenosy [2] OHME 3MOHAN bHEN

»
o6sem d = I q,.
s=0 °

9.3. Cpofictea C™—emeflcTs - MHOXecTB m-aprymeHTHux €3 ¢ op-
HUM ¥ TeM me 3HaueHeM kxoadduimeHTa c .

9.3.1. Jo6we npe onHoaprywentHme C® ua ogHoro C'-cemeftcTsa
B o6nacTu ompeneneHua (0<X< = ) HO MMEDT ApYTMX O6mix TOUEK,
wpove yamoso#t (y=c¢, x=1).llo mHRywMK 3TO CROACTBO HORABWBASTCA
M 18 MHOTOAprymeHTHrx CP.

9.3.2. Yanosaa Touka (y=c,x,=...=x = 1) - enuHCTBeMMAA OG-
mag ana ecex C2 us onnoro C®-cemeficTBa TOuKA B O6NACTH ONpenerne-
HUA (0<x3_<oo, i=1,...,m.
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9.4. CootHomermsa wexny H-ommManpHiam sHaueHusMM HCxXOnHOR
o~ C® ms mammoro Q -CemefcTBA ¥ PeSYNLTHDYOEMX C® (u3 Toro =xe
Q_—cemnc'raa). noxyusomMxca Mpu mpmeeseruu H-oneparmtt UR (h =p,0,

1,...,m).
JMMA 9. I. H-onTuManbHHM B3HAUYEHHAM HC-
XOfRHHX X pea3ynbTupywowmeh C® nanag npo -

6offt m3 Honepauutt Uy npw purcupo -
BaHHux rpanHuuax (X,..,Xx)o6racru on -
peneneHu a 3THX ce COOTBETCTBYDT
TouykruM B npocTpancrtree E*' jsexamue

Ha ogHOR npawod.

JeficTmrensio, MOCTABMM B COOTBeTCTEMe kaxuo#t M3 H-oneparmtt
U5 U3, Ui m US(k =1 ¢+ m-1) B mpocTpascree E**' nmpmmyn c rem
¥® MHIERCOM:

Pp: Y=Yp(xt.-u- x-) ’ } (9)
x = a.pxj, %GR, i=1,..., m;
x,= X, J =1,..4, 0§

P.: y=a_r-(x?v.u-' x.)o “.ER-} (11)
xJ:XJ. i=1,...,mn%

Pk: y=aka(I1.ou. x-), GhERo k=1""0m-1'
x= X, j=kel,...,m, {12)

xj=x1, J=1,..., k.

llonarag napamserp ?6= (°g/°h) /ay (h=p,0,m,k) W yuNTHBAR COOT-
HomeHun (4.25)-(4.30), HeTpynHO yGemMThCs B TOM, UTO 3TH NpAMEe
MPOXOAT Uepes TOUmM B’:(i(‘h , ig’:),..., :’Eﬁ‘ ), i=1,....n, u
ah(zh.xi,...,x_) ¢ COOTPETCTBYDINM SHAueHWeM xHgewca b (h= {p,
o,mk}. A

Yenosmuca HasusaTh mpmuwe Py, (b=p,0,1,...,m) Hnpamu -
M #. Paccmorpun HexoTopwe ux cpoficTea.

9.4.1. Kaxgan H-npsauas hepecexaeT mGyw M3 MCXOOHHX K pe3ylb-
tupyouryn C® Tonpko B ogHOM POouxe, KOTODYD Gymem HASWBATL O O T M-

ManbHHoOth,
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ﬁ,...“o...c..mv, uycrs w.mx TOYRK OyneT npe: (y‘“’ i\“

goee
vees x(h)) u (y‘, x“,..., x ) Ho rorna B cornacum ¢ (9) cyme-
cTayer ‘Taxoe aHaueswe &p napam'rpa %, » PR KOTODOM

. .
Yo=Y, X=X, J=l,..,m. (13)

Ho rorma

(1;)~&I,=i1 /X (3=1,...,m)-51‘,"d= n :‘: J/ nx 9 (D I
521

‘(Cp/c )(")cp/c ("'")&p (c /c) dp %(P)/x = i(P)
J= 1“"0‘"0

Tak ®ak M ¥,= Y, = 3(‘1’) , TO 06e TOWKH COBIATADT.
Ananomuno, 8 cornacuu ¢ (I0)-(I2) u spoma oGoCmeHHHIt WHmeKC
s= 0,k,m, HMeeM:

&l = J"‘/Y., (14)
& =%, /X, §=sd,. .., (15)
i“=xj, i=1,...,8; (16)
1~d q
()=, *amid s/ nx, s () sty hxh (2 /x)x
=1 =1 =1 =1

x(c, /o) (Wac /o =8 = /c‘)1/d' (ags)gled/y = 580

(16) ols) 3 _g(s) ;

(j=3+1.~--.m)("?15) y =¥t x =X, =1,..., 8,

s =0,1,...,m .,

Tak ®e TOUHO WMOWHO 1§OKA3ATH 3TO CBOHCTBO M 1A Pe3yAbTHDyoLme#
cx. O

9.4,2, H-npavwe nepecexapT KOOPOMHATHHE NMITOCKOCTH B Clefyp-
mMEX TOURAX :

P(y= - - .
P, B TOmRe G (y-rp,x1-o,...,x‘ =0) Ha OCH Oy,

P, B Touxe 6¢%(y=0, X,=0,..., X = 0) - Hauano ROCPIMHAT;
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P, p roure G"(y=0, x,=X_,...,x =X ) -na nnockocty ¥ = 0}

k = = = = -
P_ B Touxe G (y=0,x1=0,...,xk-o,xl”-xkﬁ,...,x--x.),k- 1sm-1,

STH TOURM HAS0BEM O M O P H W M M. Hasopem onopHuMM Tamxe ¥ pac-
CTOAHUA N0 ONTUMAIBHHX OT COOTBETCTBYDEMX OTODHHX TOUWEK.

9.4.3. CoorpercTBynmme onHOoponHeM H-omepeaumam H-mpamuwe: Pp 0
HopmanbHag ® ock OY; P, , mMpoxomamas uepes Hauano KOOpEMHAT,u F_ ,
napannenbiag ocu OY, nemar B opHOlt mmockocTH:

x“/x1 = xz/x2 =...=x /X, (17)

npoxonsme#t wepes ocb OY u mpamyn P .

CoorpercTayompe HeonHoponHiM H-onepauusm H-npamue P (k=1,...
«..y-1) nemaT B MNOCKOCTH, MPOXOnAmEN uepes MpaMyw .Tarum 06 -
paaoM, H-npamas P, nepeceraerca co scemu H-npavwmm: ¢ P B TOu-
e (y=1Y 1 X = x1,...,x.=x-) » € Po B TOouKe (y=Y°,x1=X1,...,x_=
=X ), c P B TOUKe (y=Yk,x1=x1,...,x_=x_). H-npavwe P M P,
nepecexanTca B Touke (y = Y, X< (cp/co)x1,..., x = (cp/co)x_) .
H-npsamue P,UP, C H-mpamoft P, B ofmem cayuae He MepecexapTCs.

9.4.4. H-npsvwe Py, b=p,0,1,..., @, MONHOCTHO ONpEnENAMTCH
rpaHuuHoft m—goht (11,...,1_) K penuuMHOlt peaynbTHpyommx  GyHrmit
Yy (b=p,0,1,..., m ) . 3anaBasg pasmKuHHe SHAUCHHSH XopeenX, ¥ Y
nmonymM cewme#tcrna Hpamx® (b=p,0,1,...,n). Kam -
moe W3 3THx cemeficTs Py (re{p,0,1,..., m} ) NoxpuBaeT pce ToumM
mpoctperctea (R*)**"', T.e. nna npomssonsHOR Towrn (y,x, veeaX )€
€ (R*)**" pcerpa Hafinerca H-mpaman P eP, (he{p,0,1,...,m}) ,npo-
XOnAmas uepe3 sTy TOuky. ora H-mpamaa ® ToMy me GymeT enMHCTReH -~
HO#t B KaxgoM cemeficTee B, .

9.4.5. ¥ wxampoft w3 H-npamux sHaveHus uupewca | KOODNMHAT

OTOpHOR &, M ONTHMANBHHX i(‘}:) ToueK MpUHanAexaT K OmHOM M3  NBYX

rpymn: Ic {0,1,...,m} wm IIS {0,1,...,m}

mow 3¢ I: gﬁ“:%‘"?, i=01,...,n, (18)
mpu € I ggh)= o, i(’:i=b(th)xj, i=o041,...,n, 19)
me 5= (0,00, EL G (20)
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j =0 cooTeercTByeT KoOppMHaTe mo ocu OY, T.e. i(‘f) = Svih) , 1=
=0,1,...,n , 8i=0 COOTBeTCTEYyeT pe3ynbTupynme#t CD, T.e. i(ol:) =
sx,, ®B)o g™ oy

AT CcBONCTBA HEMOCPENCTBEHHO BHTEKADT H3 COMOCTABNGHHH KOOD-
IVMHAT OMOPHOR M ONMTHMATBHEX TOUEK M K3 CBOMCTE H-onTMManbMux sHa-
veruft C, ycTaHomnenuux B $4.

9.4.6. /DMA 9.2, larn rampof Honpamofn c¢ywm-
Ma ONMOpDpHHX paccToaHUAR 1': ana ne -
xonHuXY OG(YHERUM® paBHAa ONOPHOMY pac-
cToaHULD L pnAa peayrxbrupyomett dyH x-
uMun, T.e.

= L1, h=p,0,1,...,m . (1)

leficTeuTenbHO, MyCTh Z M z(‘};) - j-e cocramnmmmue 1D u 11: .

TOrma B cCOrnacsmu ¢ n.9.4.5 umeenm
(h) o(n) - (h) _
2,6 (0,X,}, 2z, ¢ {o.xu ) w z2=0ez,’ =0, (22)
j=0,1,...,m; i=1,...,m; h=p,0,1,...,m,

¥ pacCTOfHUA Lh L 11: 3aMMmyTCR B BMIE CTeNeHHHX CyMM C MoRasare-

neM 2 Tak:
-5t z,,...2), =008,y 1, (23)
n n
5111: = 15182(222)' zs.l:)ﬂus zﬁl))’ h=p,0,1,...,m . (24)

B cornacuun ¢ (I9) aamenum z(‘g) Ha bih)z ; (MpH aTOM,ecTeCT-
PEHHO,HyNeBe UWIeHW OCTAHYTCA HYNeBHMM ¥ HE MOBNIMMIT HA pesSyib -
Tar):

b %o g2(p(b)y(h) (h) (h), y 2

15111. 1i:1s (2, b2, by z) =

= sz(zgh),z1,...,z_)éb(‘h) (20) g2(2(®) 5 ,...,2)(210

9.4.7. TEOPEMA 9.I. TyeT™p B3 a0 8HH TpPAHHKT-
Hasg m-Ka (x1,....x_), byrkuma m3a Q-cewxe fi-
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crea Q:

-q
Y= cnx I, reQ : (25)
=1
¥ n-y4a Gywurknunuuw# u3a Toro xe Q-cemettcT-
B &
= -q
= 3 -
7, = C, 4211“, y, €Q, i=1,..., (26)
Trorpna ¢yHERUHSE Y 6yneT peavibTaToM

=}

puMeHeHusns Honepauwum Uy

U;(y1,...,yn)=Y, h ¢ {p,0,1,...,m },
CA¥M ¥ TONDBKO eCITHM CyMMa ONODPHUEEX
accToaHu N 11: (mo H-mpamott Ph(Y,x1,...,x_)ePh)
na dymreunum#t (26) pasHaAa OMOPHOMY pac-
TOfAHUD L nra dynxkuuwu (D), 1.8,

O RrRY- o

™y, x,,...%) = 21 gm0 )y (27)

JOKAATEJIBCTBO. Heo6xonmoc'rs (27) 6una goxasaHa B nemMe 9.2.
lna noxasarenbcTea NOCTATOUHOCTH HYEHO, UTOGH M3 (27) cnemo-
Bano Gu .

me b=p: TP -z, ${P o5y, (28)
L-

mpH h = 0: §(°)- I, T §£°) . (29)
g: 1=1

mpH h = k: §:°x("§-)-x 237 kelom-1, x(') J,;j=1....,k,(30)
=1

a
E%ﬁ@: Y, 1=1,...,n,

ooy, (31)

NP h = m: &g:)=xj, j=14n, i=14n,
1

LI

i

OGoGumiM Bce 3TH cnyuaM, y Kaxgo#t M3 H-mpamux oTHecem woopmu-
HaTH TOuek ee nepeceuexns co CP YyreeesY, ¥ Y K oOnHOR H3 gByX

rpymn: Ic{01,...,m} #m IZc{0,1,...,m } Takux, uTo MpH

37



(n)_ ¢

h h N
oy, ¥ es® oy 2y, 121,00 (32)

jel: x 4

. . o e h h) . = i = 14
j,leIT, 1#3: x(Lt;)/x(::)= %gj)/igl) 2 Xj/l{1 A i=1lsn. (33)

Bo3MosHOCTE TaKOro MPONCTABIEHHA HEMOCDENCTBEHHO ClEnyeT M3 ypas-
Heuwnit H-mpameex (9)-(12).

Ecaum, xax u panee, yciosue (27) sawmcarb s suge CC ¢ nokasare-
nem 2, To
2 _ % a2¢2{h) 2(n) o(h)) (33) ¢ 2
84Xy, X, 000 X )= ii:os (x]o7sx 7 geee @ 7) 23 X 8%,

_ % e(h),2 _% o(h}
au,...,au)—ifoxu S (an,an,...,au)nxl-lzzox

.

Monarag moouepegHo Bce RONYCTUMHE 3HAueHMa L € II , monyuaeM  pee
papeHcTea (28)~-(3I), a mockonbRy y MoOHX nByx QyHKIM® M3 OgHOTrO
Q,-cemeficTra HeT OOUMX TOuek, TO,crenoBatensHo, Y=Y, (h &{(p,0,
1,..., n}) u pynmma (25) ABIASTCA pe3yIbTHDYOmed nnA naHHOW H-
onepamu. 0O

Tamum 06PA3OM, MH I OKASANM YHMKAIBHOCTH CBOACTB H-MpAMEX.
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