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§I. BBEllEHHE 

3aecb Mhl npoaon*HM Haqaroe B pa6orax 
/9,10/ 

HCCnBAOBBHHB Knacca MOABnhHbiX CHCTBM C DepeKpeCTHblM 

B3aHMOAeikrsaeM ( B3aaMoaeiicTBHB THna AB t- +A +B ) , 
DpHqeM B MOABnbHhlA raMHnbTOHH8H KpOMB TOrO MoryT 

BXOAHTb qnBHbl C OTpHUBTBnhHbiMH KOHCT8HT8MH CB513H: 

r + + t 
H=T1 tT2 -VI ly.(A,.B,. +A,. B.)+2D.C.D. +r;.A.+ 

i =I I I I I I I I 

+ + + + + 
+ 11 ,·A,. + .;,. C ,· + .;,. C 

1
• + v. B. + ''· B. + p.. D.+ 11 .D. l- ( 1) 

I I I I I I I I 

r+s 
+ + + - V I I (u .G. G. + (.G. + (.G. l, i=r+J I I I I I I I 

rne V o6o3Haqaer o6'beM cacreMbi. On epa rophl B i , D i H 

T 2 ~mnmoTC51 KOM6HH8UH51MH oneparopoB nayna s ~ 

1 ~ (m) + 
-..:...A. S V m I m 

(2) 

(m) (m) 
A i , pi , T m - BBlllBCTBBHHbie qHcna. Oneparopbi T 1 , 

A i , C i , G i 51Bnmorc51 KBanparaqHbiMH ¢opMaMH no 

HBKOTOpb!M oneparopaM pO*ABHH51 H yHHqTO*BHH51, npaqeM 

OHH He 38BHC51T OT S ~ · npeanonaraeTCH, qro Bb!DOnHBHbl 

cneayiOlllHB ycnoBH51: 

(3) 
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I![TI,Ai]lls.M2' II[TI ,Ci]lls.M2,11[TI,Gi]ll.sM2, {4) 

II [ A 0 ' A. ] II < M /y ' II [A~ ' A. ]! I < M3 I v ' 
I J - ff I J -

11 [ c i , ci 1 ll.:s M:J /v , 11 [ G i ,G i 111 .:s M 3 /v , 

II [ G 7' G j lll.:s M 3/V ' (5) 

II [A i ,Cj] II:::; M 3/ v' II [A i ,G j] II:::; M 3 /V' 

!I[A7,Gj]!l::: Ms/V' II[Ci,Gj1li:S M3/V 

Pile MI , M 2 , M3 - rrocTOHHHhie, He 3aBHCSill!He or V. 
KpoMe roro, Tpe6yeTcSI, '-IT06bi 

fv[TI]_sM0 , M0 =const (6) 

H 'IT06bi 

1 (m) 1 (m) 
- !. I A 0 ·I < L ' - !. I p I < LI ' Vm 1

- I Vm i-
(7) 

I A ~m)! :::; L 
1 

IP:m)ls;L, 1Tmi,5:L, 0 (8) 

rAe L H LI - :z:aK:>Ke KOHCTaHThi, He 3asucH mue or V. 
B 6 /9,IO/ 6 v 

pa Ol'aX bin IlOCTpOeH arrrrpoKCHMHpyiO'llHH 

f'8MHnbTOHB:aH 

r 1 - + 1 -+ 
H Lo (a,b,c,d,g) = T(a ,c,g) + V.!. I -,. y. b. B. + -

2
y. b. B.-

' 1 =I (.G 1 1 I ( 1 1 1 

1 - - + 1 - + 1 -+ 1 - - + (9) 
- - 2y. b b.+ - 28. d.D. +- 8.d.D.- -8.d. d. -

( I j 1 ( 1 I 1 (2 I 1 1 ( 2 1 1 1 

-v.B: -v:B. -11.D~ -11-:D. l, 
1 1 1 1 1 I I I 

4 

r + 1 + 
T(a,c,g)= TI +T2 -V!. ly.a.(E"A. +-B.+)+y. a. (E'A.+ 

i= I 1 I I ( I I I I 

1 + +1 + + 1 +-B.)-y.a. a.+o. c.(E'C .+-D. )+o. c.(E'C.+-D.)- (
1
0) 

( I I I I I I I ( I I I I ( I 

r+s 
+ + + t: + t: +c I !. I + + -o.c.c.+rf.A. +77.A.+c,.C.+c, .. -V w.g.G. +w.g.G.-

1 I I I I I I I I I I i=r+ I I I I I I I 

+ + + 
-wig,g_+t;;'.G. +t;;'.G.I, 

I I I I I I 

- -
IlplPieM IlOCTOHHHbie b i 1 d i orrpeJlenHIOTCH H3 ycnOBHH 

a6coniOTHOPO M8KCHMyMa CB060ilHOH 3HeprHH arrrrpOKCHMH

pyiOUief'O f'8MHnbTOHHaHa ITO rrepeMeHHbiM b. H d. 
I I 

fv[HE' 0 (a,b,c,d,g)]= ~~xfy[HE' 0(a,b,c,d,g) l. ( 11 ) 

Bbina rroKa3aHa aCHMITTOTH'-IeCKaH 6nH30CTh cso6ollHbiX 

3HeprHH AnH BGITOMoraTenhHOPO raMHnbTOHHaHa 

r 2 + + 
H =H-V!. ( ly.A. A. +o.C.C.I ( i=l I I I I 1 1 

( 12) 

H npoMe:>KyTO'-IHOPO arrrrpOKCHMHpyiOlllef'O f'8MHnbTOIIHBIIa 

r + + 
H'

0
(a,c,g,)=T

1
+T2 -V !ly_a_ (fA. +.LB.)+ 

( i= I I I I ( I 

+ y. a:- (fA. + ..l B. ) - y. a . a:- + 8. c. ( f c.+ + ..1. D _+ ) + 
I I I ( I I I I I I I ( I 

+ 1 + + + +8.c .(£C. +-D. )-8.c.c. +Tf.A. +Tf.A. + 
I I I ( I I I I I 1 I 1 

( 13) 

+ + r+s + !- + 
+ ~. C . + ( C . I - V !. I w. g . G. Hu. g . G . - w. g . g . + 

I I . I I i=r+l I I I I I I I I I 

+ r 1 + 1 + 
+t;;'.G. +t;;'.G.I +VI l-y.BiB

1
. + -..8.D.D. 

I I I I i=l ( 2 I ( .G I I I 

+ + + + - v B i - vi B i - ll p i - ll pi I ' 
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I'JlB IIOCTOSIHHbie a 1 C 1 g JlOn:»<Hbl 6b1Tb onpeJleneHbl 
H3 ycnOBHSI a6coniDTHOI'O MHHHMyMa CB060JlHOH 9HBpi'HH 
8TOI'O I'BMHnbTOHHaHa, 

0 < min fv[H' (a,c,g)]- f [H ]< o '(1/V), 
- f0 v (-( 

a,c,@i; 

( 14) 

I'JlB o'il/V)--.0 npH V--.oo,a TaK:»<e 01/Vz(1/V)--.OnpH V-.oo, 
ecnu 0< z < 1/19. • 

KpoMe roro, 6binH JlOKaaaHhi aepaBeHCTBa 

2 - -
a fJH(o(a,b,c,d,g)] I< _ll LL I ' 

av av.+ - 4e 
j I 

( 15) 

2 - -a f v [ H f 0 (a,b,c,d,g ) ] 

a11 _a 11 -t: 
I I 

5 < -- L L 
- 2 e 1 

IIBill-s.LI' I!Dill:: L1, 

II[Bi'Bj]l!::; LL1/V, li[Bi~Bi ]1!::; LL/V, 
( 16) 

I I [ D i ' D j ] I I :::; L L1 /V ' II [ B i ' D j ] I I ::: LL 1 I v 0 

§2. ACYIMTITOTW-IECKOE TIOBEllEHYIE CBOEOllH00 
3HEPfl1l1 YICXOllHOfO MOllEflbHOfO 
fAMYiflbTOHYIAHA 

l1crronh3YH HepaseHCTBa (16) H orrpeaeneHHe (10), 
HeTpyaao noKa3aTh, 'ITO 

- - -
li[T,Bi ]!I::;L 2 , II[T,D)I:s;L

2
,L

2
= const ( 17) 

npH niD6biX a i , C i , g i 11:3 HBKOTOpOH orpaHH'IBHHOH 
o6naCTH X. Bo3bMeM B Ka'IeCTBe X cneayiDmyiD o6nacrb: 

.6 

JaiJ:::£M 1 +.lL 1 , JciJ:s; £M 1 +-l_L1 , JgJ::; M
1

. 
f ( 

( 18) 

J13 ycnOBHSI (6) C llOMOWbiD HepaBeHCTB (3), (16) H 

+ II s; II::; 1, II s ~ II ::; 112 
MO:»<HO nony'IHTb 1 'ITO 

I fv [T] I:::; L 0 , L0 = const ( 19) 

Jl.llH niD6biX (a i ,c i ,g i ),npHHaJlne:»<amux o6nacru X . 
KaK llOKa3aHO B pa6ore / 6 /, H3 COOTHOWBHHH ( 16), ( 17), 

(19), (15) cneJlyeT 8CHMIITOTH'IBCK8H 6nH:30CTb CB060JlHWX 
saepruli tWH raMHnbTOHHaHa H; 0 (a,c,g ) _a arrrrpoKCIIMHpyiO
mero K He My raMIWhTOHHaHa H f 

0 
(a,b,c,d,g): 

O::;fv [H;0 (a,c,g)]-f v[H£ 0 (a,b,c,d,g)]:s; of (1/V) (20) 

(ai • ci • gi )~X' o((l/V) CTpeMHTCH K HyniO rrpH V, 
CTpeMHWBMCH K 6eCKOHB'IHOCTH JlnH niD6oro ~HKCHpOBaH
HOI'O f ) • 

MHHHMH3HpyeM HepaBeHcrso (20) rro rrepeMeHHbrM 
a i , c i , g i B o6nac TH X 

0< min fv [H' (a,c,g)]- min fv [H 
0
(a,b,c,d,g)]<: o (1/V) 

- £0 ( ) f - f (a,c,g)~ X a,e,g ~X 
1 

/ 

KaK Y*B OTMetianocb BbrWe' 9 , a6coniOTHbiH MHHHMYM 
cso6oaHoi1 sHeprHH raMHnhTOHHaHa H;

0
(a,c,g) . cymecT

syeT H aocraraeTCH B o6nacrH X. KpoMe roro, MO*.!._IO no
Kaa_aTb, 'ITO a6coniOTHbiH MHHHMYM ~YHKUHII H£

0 
(a,b(a, c,g), 

c, d (a, c , g) , g ) TaK*e cymecTsyeT H aocTHraercg 
B HBKOTOpb!X TO'IKax a. , c. , g. ' npHHaane)KamHX X 0 

I I I 
B TaKOM cnyqae 

min f v [ H'f 0 (a, c , g ) ] = min f V [ H; 
0 

( a , c , g) ] ( 2 1 ) 
(a,c,g) ~X a,e,g 

min f v [ H f 0 (a, b, c, d, g)]= min fv [Hf 
0

( a, b, c, d~ g)] (22) 
(a,c,g) ~X a,c,g 

II Mbr nonyqaeM 

0.::; min max fy[Hf 0(a,b,c,d,g)]-minfv[H~0(a,c,g)]::: o((1/V).(23) 
a,c,g b,d a,c,g 
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Eonee Toro, !iCnonbaysr peaynhTaTbi pa60Tbi 131, 
HeTpyaHO ITOK838Th, 'ITO 0 l z (1/V)...Q npli V--> oo , eCJili 
0 < z < 1/19 • I v 

CKnaahrBasr rrony'IeHHoe HepaBeHCTBO c ( 14), rronyqaeM 

o (1/V):::; min max f [H (a,b,c,d,g)]-fv[H ]:::; o' (1/V). (24) 
f a,c,g b,d V £0 f f 

rioKaMeM Terreph, 'ITO 

fy[Hf ]- fy[H] .... 0 IIPli v -> oc (,125) 

ansr JIID60ro f. llnsr 9TOI'O BOCIIOJih3yeMC5I HepaBeHCTBOM 
H .H .EoroniD6oBa an>~ CBo6oaHbiX 9Hepr!iil 131 an >I raMfWh

TOHliaHa H£ (12); RMeeM: 

r + 
L<-c2V Ily A A +o.B.B:l> <f [H ]-fJH1< 
V i=l i i i 1 1 1 H - V £ -

f 

1 r + + 
< -<-£ 2V! ly.A.A. +o.B.B.l> 

V i=l 1 1 1 1 1 1 H 

rip!iHliM85! BO BHHMBHHe ycnOBlie orpaHH'IeHHOCTH OIIepa

TOpOB A. li B i (3) li rronoMRTenhHYID orrpeaeneHHOCTh 
1 

orrepaTopoB A. A-t: li B .B.+ rronyqaeM 
L :i 1 } } ' 

- f 
2 

• r ( y + i ) M ; :::; f v[ H f ] - f v[ H ] :s 0 , (26) 

rae y =max y. 1 B - max a. 'ITO H aoKa3b!BaeT COOTHOJUeime 
(25). i 1 i 1 ' 

rioCT05IHH85I f BXOaliT B 3HaMeHaTeJili 'IBCTH cnaraeMhlX 

raM!InhTOHHaHa Hf 0 (a ,b ,c,d,g-), II09TOMY OH He cym'"CTByeT 
Ilpli c = 0.0aHaKO Mbl BCe-TaKH CMOMeM, HCIIOnh3Y5I CBo6oaHyK 
3Hepr!iiD I'BMHnhTOH!iaHa H( 0 (a, b' c ,d,g), IIpli f -f- 0, Bbl'IHC-

nrrTh cBo6oaHyiD 9HeprHID raMHJihTOHHaHa H = H, I l = 0. 

A liMeHHO, crrpaBeanrrBa cneayiDma>I TeopeMa. 

TeopeMa 1 

11ycTh orrepaTOpbr Bi 1 Di 1 T 2 HMeiDT BHa (2), a orre

paTopbr Ai ' ci I Gi I Tl yaoBneTBOp5IIDT ycnOBliSIM (3)-(6)1 
nyc Th

1 
KpOMe TOI'O, Bb!ITOJIH5IIDTC 5l HepaBe HCTB8 ( 7) 1 ( 8) 1 

8 

J 
!l 

} 
\ 

Toraa rrpeaen pa3HOCT!i cBo6oaHbiX 9Hepruil anrrpoK
C!iMrrpyiDmero raMliJihTOHliBHa C £=1/Vz li !iCXOAHOI'O 
MoaenhHOrO IIpli V--> oo cymeCTByeT li paBeH HyJIID IIpli 

0 < z < 1/19 : 

lim If [H 2 (a,b,c,d,g)]-fy[H]l= 0, 
V 

V 1/V ,0 
0 < z < 1/19. (27) 

-> 00 

llnsr aoKa3aTeJihCTB8 CJIOMHM IIO'IJieHHO HepaBeHCTB8 
(24) li (26) 

o c (1/V)-c2 r(y +B) M1
2
.s::fJHc0 (cl,b,c,d,g)] -fvl Hk o; (1/V). (28) 

J10JIOMHM 3):leCh £ = 1/V z, 0 < Z < 1/19 

1 - 2 
oi/V z(1/V)- V

2
/ (y-+o )M 1 :::; f V [H I/V z,01-fy[H]-5_3~/Vz,d (29) 

KaK yMe yKa3biBanoch Bhrme, o I/VJ:1/V) li 8i;vz0/V), 
rae 0< z< 1/19,cTpeMsrTcsr K HyniD rrprr V ->oo .TaKRM o6pa30M 1 

cosepma>I B HepaBeHCTBe (29) rrpeaenhHbiH rrepexoa V-> oo , 

rronyqaeM yTBepMaeHlie TeopeMbr. 
ripeaiiOJIOMHM Terreph, 'ITO IIpH JIID60M AOCT8TO'IHO Ma

JIOM c > 0 cymecTByeT npeaen 

lim f v [ H£ 0 (rr,b,c-,d,g) ]= f oo [H c 0 ], (30) 
V->oo 

TO eCTh, 'ITO AJI5!_ JIID60rO K > 0 cymeCTByeT V TaKoe, 'ITO 

ansr niD6oro V > V 

I foo[H( o1- fy[H cO ( a,b,c,d,g)] I< K 

Toraa, cor nacHo HepaBeHCTBY (28) 1 

2 - 2 
oc(1/V)- c r(y+o)M 1 -K,:Sf

00
[Hc 01-fy[H]:s_8/ (1/V)+ K. 

J1oCKOJihKy 0 (1/V) li o' (1/V) cypeMSITCSI K HyniD IIpli 
( ( -V-> oo IIpli JIID60M f, cymeCTByeT V T8KOe, '-ITO AJ15I JIID60rO 

V> V 
-K<o£(1/V), 8'£(1/V)<K. 

CneaosaTenhH01 an>I niD6oro _c > 0 cymecTByeT V =max IV, VI 
TaKoe, 'ITO an>I niD6oro V > V 

-t!r(y+§')M 12-2K~f00 [H£ 0]-fy[H]:::;2K. (31) 
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QepeiTHWeM HepaBeHCTBO (31) .QJIH ITpOH3BOJ1hHOPO 
V'>V, ornuqHoro OT V, 

-2K.S:fv, [H)- foJHEO ]::::_ E 2r(y+B)M~+2K (32) 

CKna.nbiBaH rroqneHHO HepaBeHCTBa (31) u (32), rrony

qaeM cne.nyiDwee YTBep)K.neHue: anH ni06oro E > 0 anH JII0-
6oro K > 0 cywecrByeT V TaKoe, qro anH ni06biX V, V '> V 

I f v[ H l - f v , [ H II ::; £ 
2r ( y + 8 ) M ~ + 4 K , 

OTKy.na, cornacHo rrpu3HaKy cxo.nuMocru Eonhuano-Kow!11 
cneayeT, qro ¢YHKU11H CBo6oaHoA 9HepPI111 fy(H) HMeeT 

npeaen np11 V-.oo,KorophrA Mbi o6o3HaqHM qepe3 f [H). 

B TaKoM cnyqae Mbi MO)KeM cosepwHTh B HepaseH~TBe 
(24) npeaeJihHbiA nepexo.n V-."" : 

-£ 2 r(y+B)M~.:;f""[Hf 0 !-f 0)Hl S 0. 

TI OCKOJlhKy 11 npapa5!, II JieBaH qaCTH 9TOro HepaBeHCTBa 
CTpeMHTCH K HYJIIO IIpH f-> 0, HaXO.QHM, qro cyrueCTByeT 

npeaen ¢YHKUHH f"' [ H f 0 l np11 £->0, np11qeM oH paseH 

f"" [ H ]. HraK, Mbt aoKa3anu ceAqac cne.nyiOWYIO reopeMy. 

TeopeMa 2 

Ecmr on epa TOpbi B i , D i 1 T 2 HMeiOT BHtl (2), np11qeM 
Bb!ITOJIHHIOTCH HepaseHCTBa (7), (8), orreparopbr Ai, C i, 
Gi , T 1 yaosnersopHIOT ycJIOBHHM (3)-(6), H ecn11 

rrpH mo6oM .nocra TO'iHo ManoM £ > 0 cywecrsyer rrpe.nen 

¢YHKil1111 CB060.QHOil_9f!._eprHH arrnpoKC11M11pyiOWero P8MHJ1b
TOHI1aHa f v [ H ( 0 (a,b,c,d,g) l rrpu V _, ex: , 

TO cyweCTByeT npe.nen ¢YHKUHH CB060.QHOA 9HepPHH 
ucxo.nHoro MO.QeJibHoro raMHJibTOHHaHa f v [ H ] rrpu V -. oo , 

Koropbu':f paBeH lim lim lfv[H 
0
(a,b,c,l,g)]l 

£·->0 V-."" E 

lim lim fv[Hf 0(a,b,c,d,g)]-fv[H]-. 0. 
f->0 V->oo V->oo 

Tiycrb Terrepb npu ni06biX a i 1 b i 1 c i , 

n106oro aocraroqHo Manoro £> 0 cywecTByer 

lim f V [H EO (a,b,c,d,g)]. Tipe.nen 9TOT 6y.neM 
V->oo 

10 

(33) 

d i I gi • UJIH 
rrpe.nen 

o603naqaTh 

t 

1 

I 
\ 
! 

qepe3 f oo [ H fO (a,b,c,d,g)] . CneayH Me_ro.ny pa60T£I 131 , 
MO)KHO ITOKa3aTh, qTo peweHue a~ ' b":" I c ~ I d"" I g-oo 
MHHHM8KCHOR 3a,naqrr 

I I I i j 

f oo [H f 0 (a 00
, b 00

, c 00
, d-oo,g-"'}] =min max f oo [ H (a,b,c,d,g)] 

a,c,g b,d f 0 
cyWeCTByeT, rrpuqeM OHO JI8)Kfi'T B o6JiaCTH 

I a i I S £ M I + ~ L I , I c i 15:- £ M I + f.- L I, I gi I :S M I 

lbil:::: LI, ldi I<S.L }' 

(KoTopyiO Mbi o6o3HaquM qepe3 Y ), H qro cnpaBe.nnuBo 

cne.nyiOwee HepaBeHCTBo: 

o (1/V)-K (1/V)< f [H 
0

(a"':b 00,c 00,d00,g"")]-
E f - oo f 

(34) 

- f v [ H ( ] ::; 0 : (1 /V) + K ( ( 1/V ) , 

rae 

K (1/V)= max I fy[H 
0
(a,b,c,d,g)]- f [H (a,b c d g)] 1--.0 

f ( f oo EO ' ' ' a,b,c,d,g)~ Y 
rrpu V -->"" qro anH ni06oro E > 0. 

CKna.nbmaH rroqneHHO HepaBeHCTBa (25) u (34) 1 HaA.neM 

o (1/V)-K (l/V)-f2.r(y+B)M
2 <f [H (a"';b 00 ,c"';d"';i""l-

f E I - oo £0 

-f [H v ]< o'(l/V)+K (1/V). - ( ( 

OrciO.na ToqHo raK )1(8 1 KaK B .noKa3arenhCTBe reope

Mbi II, MO)KHO rroKa3aTb 1 qro cymecTByeT rrpe.nen 

lim f V [ H] = f [ H ] . 
v--- "" 

Cne.noBarenbH01 Mbi MO)KeM coBepwHTb B HepaBeHCTBe (35) 
rrpe.nenbHbiR rrepexo.n V-. oo. Tiepexo.nH aanee B rronyqeHHOM 

HepaBeHCTBe K rrpe.neny£->0, HaXO.QHM, qro rrpe.nen ¢YHKUHH 
fy[H£0 (aoo,boo,'coo,Joo,g"'}] rrprr E-->0 cymecTByer u paBeH 

f [H]: 
00 -

lim f [ H ( a"'; b "", c 00
, d 00

, goo)] - f [ H ] = 0 
f -->0 00 cO oo · 

aKHM o6pa30M, pe3IOMHPYH rronyqeHHbie cefiqac pe-

3YJJhTaTbl1 y6e)K.Q88MCH B crrpaBe.QJIHBOCTH CJie,nyiOill8R T80-

peMbi: 
11 



TeopeMa 3 

Ecn11 orrepaTopbi B i , D i , T 2 HMeJOT BHJJ. (2), rrpH'IeM 
Bbil10JlHSIIOTCSI HepaaeHCTBa (7), (8), orreparopbl Ai • ci 
G i , T 1 y.noaneTaopHIOT ycnoBHHM (3), (6), 11, ecnH rrpH 

JIJ060M JJ.OCTaTO'IHO MaJlOM t' >0 cyrneCTByeT rrpe.nen tPYHKUHH 
CB060JJ.HOH 3HeprHH arrrrpOKCHMHPYJOlllero raMHJlhTOHH8H8 

lim f V [ H ( 
0 

(a, b, c, d, g)]= f J H ( 
0 

(a ,b,c, d, g)], 
V ->oo 

(36) 

TO 

1 ) ]J.JlSI 3TOH rrpeneJib HOH tPY HKUHH cyrneCTByeT perneHHe 
CJleJJ.yJOllleii MHHHM8KCHOH 38]J.8'IH: 

f [H 
0
(a

00 ,b00 ,c00,d00 ,g"")1=min max f [H (a,b,c,d,g)], 
oo £ a,c,g b,d "" £0 

rrpH'IeM 3TO perneHHe ne)!(HT B cnenyJOrneii o6naCTH: 

laiiS<'Ml+-lLI, 
l 

I ci I 2: ( Ml + l Ll , 
l 

(38) 

lgi I~M 1 , lb Js: L 1 , ldi l:s; L 1 . 

2) DpenenhHoe 3Ha'IeHHe rrpH V __, oo cao6onHoil: 3HeprHH 

HCXOLlHOrO MO):leJlhHoro raMHJlhTOHHaHa cyrneCTByeT 11 paB
HHeTCSI 

lim f""[H< 0 (a"",b 00 ,c"",d 00 ,g 00
)]: 

HO _ _ _ (39) 

-<' 2. r (Yto )M 1
2 S f 

00
[H(

0 
(a "",boo ,c"",d "",g 00

) ]- lim f v [H l -s_ o·. 
V-->oo 

§3. OECY/KllEHl1E PE3Y flb T ATOB 

B HaCTOH!lleii pa6oTe, KaK 11 B rrpenrnecTBYJOiliHX / 9 •101 
ycTaHOBJleH H HCCJle]J.OBaH KJ18CC TO'IHO pernaeMbiX 1\IOJJ.eJlbHbiX 
3a]J.a'I C "rrepeKpeCTHbiM" B38HMO):leHCTBHeM, llpH'IeM B ra

MHJlhTOHHaH MOryT T8KfKe BXO]J.HTh H 'IJleHbl C OTpHUa TeJlh
HbiM B38HMO]J.eHCTBHeM. DyTeM BBe):leHHSI B HCXOJJ.Hb!H 

MOJJ.eJlhHWH raMHJlhTOHHaH JJ.OITOJlHHTeJlbHWX qneHOB C rra
paMeTpOM BKJliO'IeHHSI t' 6wn llOCTpOeH arrrrpoKCHMHpy!OlllHH 

12 

raMHJl!;!TOHHaH Ht'O(ii,b,c,d",g), r.ne ITOCTOSIHHbie a i • b i 

C i , d i , g j OITpeJJ.eJlSIIOTCSI 113 ycJlOBHSI MHHHM8KCa. 
ilOK838Ha 6JIH30CTb B TepMOJJ.HH8MH'IeCKOM rrpe.nene CB060Jl
HbiX 3HeprHH 3THX raMHJ!hTOHHaHOB rrpH t'-+ + 0 • 

0CHOBHbiM HTOrOM JJ.8HHbiX pa6oT SIBJISIIOTCSI TeopeMbi 
1-111 · Cne.nyeT OTMeTHTh, 'ITO B TO BpeMSI, KaK B TeO-
peMaX I- II .nng Bbi'!HcneHHSI a TepMOJJ.HHaMH'IeCKOM 

rrpe.nene tPYHKUHH CB060JJ.HOH 3BeprHH H~OJJ.HOrO raMHJlh

TOHHaHa H llOCTOSIHHbie ai ' b i ' c i ' d i ' g i orrpe.ne
JH110TCSI I1pH KOHe'IHOM 06'beMe V H 3aTeM tPYHKUHSI 

fv [H(0(a,b ,c,d,i) ycrpeMnSieTcSI K rrpeJJ.eny V-+ ""• a Teo
peMe III 3TH rrapaMeTpbi rropSIJJ.Ka HaXOJlSIT, HCXOJJ.SI y)!(e 
H3 rrpe.neJlhHOro (V-->oo) Bbipa)!(eHHSI JJ.J!SI CB060JJ.HOH 3HeprHH, 

DpeJJ.JIO)!(eHHbiH rro.nxoJJ., Ha3biBaeMbiH aaTopaMH t' -rrpo
ueJJ.ypoii, MO)!(eT 6b!Th HCITOJ!h30B8H ]J.JISI HCCJle]J.OBaHH 51 
KB8HTOBO-CT8THCTH'IeCKHX CHCTeM .npyrHX THITOB, 
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