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1. BBEAEH~E 

CnY4a~H~e 6nY~AaHHfl B3dHMOAeAcTBY~~HX 4aCTH~, peweT04H~A 

ra3 C AHHaMHKOA KaBacaKH, peweT04Hafl MOAenb 6030HOB c TBepAoA 
cepA~eBHHol:i 06pa3Y~T xnacc pOACTE:ieHHblx MOAeI1eA. B nocnenuee 
apeMfl K 3TOMY KI1accy 6~I1H npHcoeAHHeH~ MOAeI1H AHMepOB Ha He
KOTOpblX Cne~HaI1bHbIX peurerxax /1/ H MOAeI1H nOI1HMepOB 6HOMeM6pa
H~/2-4/. Bce nepe4HCI1eHH~e MOAenH npHBOAflT K OAHOA o6~eA np06
I1eMe: KaK Y4eCTb BI1HflHHe OTTaI1KH~a~~ero B3aHMOAe~CTBHfl B OAHOM 
Y3ne Ha nOBeAeHHe CHCTeM~ 4aCTH~ B ~eI1oM7 ~3BeCTH~ ABa pe~en
Ta TaKoro Y4eTa: npH6nH~eHHe napHoro B3aHMoAel:icTBHfl / 5 1 H "<t>ep
MH3a~Hfl" MOAenH, TO ec r s 3aMeHa CHMMeTpH4HblX c06CTBeHHblX lPYHK
~HA raMHnbTOHHaHa aHTHCHMMeTpH4H~MH. CpaBHeHHe 3THX npH6I1H~e
HHA H B~flCHeHHe 06naCTH HX npHMeHHMOCTH CTano oco6eHHO Ba~H~M 

'/r' 

r .~( B CBfl3H c H3Y4eHHeM lPa30Boro nepeXOAa B TpeXMepHoA MOAenH no
nHMepOB. 

06a npH6nH~eHHfl B 3TOA MOAenH Aa~T nepeXOA BToporo pOAa; 
OAHaKO B npH6I1H~eHHH napHoro B3aHMOAeAcTBHfl renI10eMKOCTb B T04
Ke nepexona HMeeT I10rapH<t>MH4eCKY~ oc06eHHoCTb 16.7·1, a npH6nH~e
HHe. CB060AH~X ~epMHoHoB npHBoAHT K npocToMY cKa4KY TennoeM

.	 KO.CTH 13,8 /, AHanH3, npOBeAeHH~A 113YflMOA /91, nOKa3aI1, 4TO npa
BHI1bH~M flBnfleTCfl nepB~A pe3inbTaT. THn oco6eHHoCTH onpeAenfleT
Cfl nOBeAeHHeM CHcTeM~ npH MaI1~X 3Ha4eHHflX nnOTHOCTH /kOTopafl 
B AaHHo~ MOAenH flBI1fleTCfl n~paMeTpOM nopflAKa/, a MaI1afl nI10T
HOCTb o6ecne4HBaeT npHMeHHMOCTb npH6nHmeHHfl napHoro B3aHMO
AeAcTBHfl. HanpOTHB, npH YMepeHHoA nI10THOCTH npeAn04THTeI1bHblM 
oKa3~BaeTcfl npH6nH~eHHe CB060AH~X lPepMHoHOB, TaK KaK OHO AaeT 
MeHbwy~ 3HeprH~ OCHOBHoro COCTOflHHfl. 

EcnH OTHoCHTenbHY~ T04HOCTb ABYX npH6I1H~eHHA MO~HO c4HTaTb 
B~flCHeHHO~, TO OCTaeTCfl Bonpoc 06 a6con~THO~ T04HOCTH Ka~Aoro 

H3 HHX. ~enb AaHHo~ pa60T~ - AaTb 4HCI1eHHY~ o~eHKY T04HOCTH 
npH6I1H~eHHfl cB06oAH~X ~epMHoHoB npH YMepeHHoA nI10THOCTH 4a
CTH~. Anfl 3Toro HaM .noTpe6yeTcfl MOAenb, KOTopafl, c OAHOA CTO
pOH~, AOCTaT04HO nOAPo6HO H3Y4eHa 4HCI1eHHbIMH MeTOAaMH, a c APY
ro~ CTOpOHbl, HMeeT "<J>epMHoHHoe'l npencr asneuae. TaKol:i MOAeI1b~ 

OKa3MBaeTCR 3aAa4a o AHMepax Ha peweTKe aI1Ma3a. 3HTponHfl
1I1I 

nI10THO~ ynaKoBKH AHMepOB Ha 3TO~ peweTKe B~4HCI1flI1aCb c nOMO~b~ 

pa3I1H4Hb1X BapHaHTOB pa3I10~eHHfl B PflA H B HaCTOfll1.\ee BpeMfl H3
BeCTHa c T04HOCTb~ - 0,5%. HH>Ke 6YAeT nOKa3aHO, 4TO 3TY MOAenb 

'.n.tílJ. u'. '''1;t..i~1 ~HCTHTyl 
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MomHO C~OpMYn~pOBaTb KaK aa~a4Y o CnY4a~HOM 6ny*~aH~~ cOBoKyn
HOCT~ 4aCT~4 c ABYMfI. orpaH~4eH~flt:'t~: Anfl Ka>KAOH 4acT~4bl aanpe
~eHO O~HO HanpaBneH~e AB~>KeH~R; ABe 4acT~4bl He MorYT nonaCTb 
B OA~H yaen. nnoTHocTb 4acT~4 B 3TO~ 3a~a4e OKaa~BaeTCR paBHO~ 
3/4. np~6n~)f(eHHe cB060AHblX <pepMHOHOB AaeT 3Ha4eHHe 3HTpon~H, 
OTnH4a~eeCR OT 4HcneHHoro pe3ynbTaTa Ha 20%. 06cY>KAafl np~4H

Hbl HH3KO~ T04HOCTH np~6n~>KeHHfI, Mbl npHXO~~M K BblBOAY o TOM, 
4TO OCHOBHY~ OW~6KY BHOC~T KOHKypeH4HR Me)f(AY 4eTH~M~ H He4eT
H~M~ nepeCTaHOBKaMH B aHTHCHMMeTp~4HWX <PYHK4~flX. YCTpaHeH~e 

3TOH KOHKypeH4~~ nYTeM aaMeHbl '~CXOAHO~ peWeTKH Ha peWeTKY GeTe 
ynY4WaeT T04HOCTb npH6n~meH~fI ~0·8%. 

2. '3KB~BA.nEHTHOCTb MOAEJlEtl 

YCTaHOB~M CBfl3b Me)f(AY MOAen~M~, nepe4HcneHHWM~ BO BBeAeH~H. 
PaccMoTp~M CHa4ana Mo~enb peweT04~oro ra3a Ha KBaApaTHoH pe
uierxe pa3MepOM N x N. B' Ha4anbHbI~ MOMeHT BpeMeH~ n 4aCT~4 Hax'o
~flTCfI B yanax peuier xa , KOOPA~HaTbl KOTOpblX 3aAalOTCR coaoxyrr-

J --. --. --. • 
HOCTblO BeKTopOB I r 1• f 2 •...• r I = r. Onpe~en~M MaTp~4Y nepeu 
XOAa A ~3 COCTOflH~R f B COCTORH~e r' aa eAHH~4Y BpeMeHI:II: 

A = Ph n ' h _ 1 ••• h 1 P , n /1/
 
rAe
 

hj = L I ;{ > ç <;j I /2/, --. r.r. - ~'I = 1 
J J 

....
CYMMa onepaTopOB, nepeBO~fI~HX 4aCT~4Y c HOMepOM j ~3 Y3na rj 

B OA~H H3 4eT~pex CMe)f(H~X ysnoB, ç - CT~T~CT~4eCKHH Bec O~Horo 

war a, a P - npo e K4HO H,HblH oneparop , 3anpe~alOU4HH nonaAaH~e' ABYX 
4acT~4 B O~~H Y3en. npO~3BOAfI~afl ~YHK4HfI ~nfl aHcaM6nfl n 4aCTH4, 
cosepwHBWHX M warOB, onpeAenfleTCfI KaK CYMMa no BceM Ha4anbH~M 
~ KOHe4HblM COCTOflH~RM C~CTeMbl: 

M
 
AMN(n) = 2: L < r ' ... r ' I A


n! , 1 n Ir1,.·rn > · /3/r. r, . 
KaK 06W4HO, ~nfl nonY4eH~fI AMN B npeAene M ~ ~ AOCTaT04HO HaHT~ 
'MaKcHManbHoe C06cTBeHHoe SHa4eHHe W MaTp~4~ nepeXOAa. C06CTo 
BeHHble <PYHK4HH 'Po I COOTBeTCTBYIO~He Wo • flBnfllOTCfI TaK>Ke co6CTBeH
HblMH <PYHK4~RMH raMHnbTOHHaHa H = - In A. TaK 4TO, BBOAR 0603Ha4e
HHe ú>o =-ln W " MO>KHO HanHcaTbo 

H \lI /4/
o Ú> 0 1J10 ' 

/ 

/H np06neMa B~4HcneHHR AMN(n) CBOAHTCR K onpeAeneHHIO 3Hepr~~ 
OCHOBHoro COCTORHHR raM~nbTOH~aHa H. 

AnR onpeAeneH~R RBHoro BHAa H aBeAeM onepaTOp CAB~ra KOOP
A~HaT Ha eA~HH4H~H BeKTOp peweTK~ ô: 
8 j (S )f(; j) ." r (~ j + 8 ), /51 

~ 3aMeT~M, 4TO CYMMa no BceM 4eTwpeM HanpaBneH~RM 3Toro BeKTO
pa 

.... 
-+I ( 8 j (a ) - 1) =' ~ j /6/ 

IaI =1 

COBnaAaeT c onpeAeneHHeM AHCKpeTHoro nannaCHaHa. B 3THX 060
3Ha4eHHRX MaTp~4a nepeXOAa ~MeeT B~A 

n
 

A ::: P .li (4 + ~ j ) P . /7/
 
J = 1 , 

rlonHocTblO C~MMeTp~4Hafl ~YHK4HR 'I'o MO>KeT 6blTb Ha~AeHa cpeA~ 
6030HH~X COCTOflHH~ 

-+ .... -+ -+ 1 1 .n
 
<r1 ••••• rn\X(k1.···.kn ) > = - --Yl- I. Pexp(l I kjrj). /8/


N (n!)2 P j=l
 

rne P - oneparop nepeCTaHOBK~ KOOPA~HaT r1• · .. ,1 n' Y4~TblBaR,4TO 

ik;j ik;j 
L\j e = (- 4 + 2 coB k x + 2 co a ky ) e 

MO>KHO nonO>K~Tb
 
lI(k)
 

W = < 'I'o I II (2 coa k + 2 coa k ) 1'1'0> , /9/o x y
k .... ....
 

rAe k x• k y - KOMnOHeHTbI BeKTopa k, a lI(k) - onepaTop 4Hcen
 
aanonaeuaa 6oaoHHblx COCTORHH~, onpeAenReMblH paeeacraoa 

lI(k)lx({n I) > = n(k)!x({n 1». /10/ 

CooTBeTcTBeHHo raMHnbTOH~aH H MO>KeT 6b1Tb npeACTaBneH B BHAe 

/11/H = - P I. ln 1 2 ( C08 k); + C08 ky ) I a: a k P
 
k
 

TaK YCTaHaBn~BaeTCR CBRab MemAY peweT04HblM r aaoa 6nY>KAa~~x 

4acT~4 ~ MOAenblO 6oaoHoB c TBepAo~ cepA4eBHHo~. np~6n~>KeH~e 

cBo6oAHblX ~epM~oHoB B 3TO~ aaAa4e oaHa4aeT BBeAeHHe nOA 3HaK 
CYMMbI B' npaaoã 4aCTH /8/ MHO>K~TenR (-1) P, KOTOPbl~ paaea 1 AnR 
4eTHblX nepecr aaoeo« ~ -1 - AnR He4eTHbIX. np~ 3TOM MO>KHO ony
CTHTb np6eK4~oHHblH onepaTop P B Bblpa>KeHHRX /1/, /7/, /11/, 
TaK KaK ycnoBHe aanpeTa Ha nonaAaH~e ABYX 4aCT~4 B OAHH yaen 
BblnonHReTCfI Tenepb aBTOMaT~4eCKH. 

MOAenb non~MepOB 6HoMeM6paHw nonY4aeTCR ~a MOAen~ peweT04
Horo ra3a, ecn~ C4~TaTb A~CKpeTHoe BpeMfI /Hn~.4~cno waros/ 

3 
2 



TpeTbeH npOCTpaHCTBeHHOH KOOPA~HaTOH Ha peWeTKe pa3MepOM Nx
 
x N x M.Torna TpaeKTOp~~ 4aCT~4 MO>KHO OTO>KAeCTB~Tb c HanpaB11eH

H~M~ n011~MepaM~, KOTOp~e He COnp~KaCa~TCR APyr c APyroM H~
 

B OAHOH T04Ke. n011~MepHble 4en04K~ Ha4~lia~TCR-+ B Y311aX r1 .... ,r

n

B' nepsox C110e ~ 3aKaH4~Ba~TCR B Y311aX r1', ... , r ~ nOC11eAHerO 
C110R. CTaTCYMMa MOAe11~ n011~MepOB ZMN n011Y4~eTCR ~3 A MN (n ) , 
eC11~ n0110>K~T b ç = e - f31l , rAe Il - x~M~4ecK~H nOTeH4~a11 0AHoro 
3BeHa n011~Mepa, a ~ - 06paTHaR TeMnepaTypa: 

\ 

ZMN(Ç) =!. AMN(Q). /12/
n 

H~>Ke Mbl YCTaHOB~M e~e 0AHY CBR3b - Me>KAY MOAe11b~ A~MepOB Ha 
peweTKe a11Ma3a ~ MOAe11b~ n011~MepoB. 3TO AaeT B03MO>KHOCTb cpaB
H~Tb 4~C11eHHOe 3Ha4eH~e 3HTpon~~ B nepBoH MOAeI1~ c np~611~>KeH~eM 

cB060AH~X $epM~oHoB. 

3. A~MEP~ HA PEWETKE AnMA3A 

311eMeHTapHaR R4eHKa peweTK~ anMa3a ~306pa>KeHa Ha p~c. 1. A11R 
Aa11bHeHWero YA06HO Ae$opM~poBaTb 3TY peweTKY ~ COBMeCT~Tb ee 
Y311bl c Y311aM~ Ky6~4ecKoH peurer xa , He HapywaR npa 3TOM TOn0110
r~~ ~CXOAHOH CTPYKTYPbl. Pe3Y11bTaT TaKoH Ae$opMa4~~ nOKa3aH 
Ha p~c.2a. Ha p~c.26 ~306pa>KeHa e~e OAHa peweTKa c KoopA~Ha
4~OHH~M 4~CI10M ~, He 3KB~Ba11eHTHaR peweTKe a11Ma3a. PeweTK~ 
Ha p~c.2a,6 npeACTaB11H~T C060H nocneAOBaTe11bHOCTb M napa1111e11b
HblX ASYMepHblx peure r ox pa3MepoM N x N, ~Me~U\~x reKCarOHaI1bHY~ 

CTpYKTYPY· PeweTKa 2a OT11~4aeTCR OT 2p CAB~rOM Ha OA~H war 
B HanpaBI1eH~~ OAHO~ ~3 rop~30H

Ta11bH~X oceH ~ ~MeeT n03ToMY 
YABoeHH~H nep~oA no BepT~KaI1~. 

ABa Y311a peweTK~ C4~Ta~TCR 

CMe>KH~MK, eC11~ OH~ coeA~HeH~ 

pe6poM /B peweTKax Ha p~c.2a,6 

~Me~TCR coceAH~e, HO He CMe>K
H~e Y311~/. A~MepH~M nOKp~T~eM 

Ha3~BaeTCR Ra36~eH~e MHO>KeCT
Ba Y3110S peweTK~ Ha CMe>KH~e 

nap~. 0603Ha4~M 4epe3 D MN 4~C

110 A~MepH~x nOKp~T~H peweTK~ 

pa3MepoM N xNxM. Be11~4~Ha cp, 
onpeAe11ReMaR paBeHCTBOM 

2
MN 

D MN ee cf> 2, /13/ 
Pac . l 

9 

PHc.2 

Ha3~BaeTCR M011eKY11RpHOH CB060AOH ~ CBR3aHa c YAenbHOH 3HTpO
n~eH A~MepH~x nOKp~T~H s COOTHoweH~eM 

1 \ 
S = "'2:1n cp.	 / 1~/ 

np~n~weM Ka>KAoMY rop~30HTa11bHoMY A~Mepy cTaT~cT~4ecK~H Bec 
ç, a Ka>KA0MY sepT~Ka11bHoMY - eA~H~4HbIH ae c , Paccaorpax "OCHOB
Hoell A~MepHoe noxpurue , B KOTOpOM ace A~Mepbl aep'ruxans aa . 110

,	 RB11eH~e rop~30HTa11bHOrO A~Mepa B OAHOH n110CKOCT~ B11e4eT 3a co_o 
60H nORBI1eH~e rop~30HTa11bH~X A~MepOB 80 8cex M nnOCKOCTRX, np~

4eM A~Mep~ B coceAH~X nI10CKOCTRX 06R3aTe11bHO coeA~HeH~ BepT~

Ka11bH~M peõpoa, 0603Ha4~M· rop~30HTanbHblH A~.Mep, HaXOAR~~HCR 

B n110CKOCT~ c HOMepoM i ~ cOAep>Ka~~H Y311bl c ABYMepHbIM~' KOOP-
x y -+ X Y -+ -+-+

'A~HaTaM~(r1,r1) = (r 2 , ) = r 4epe3 (r 1, r ) i .Tornar1• r 2 2 2
 
A~MepHoe 'noKp~T~e c OAH~M rop~30HTanbH~M A~MepoM B Ka>KAoH
 
n110CKOCT~ MO>KeT 6~Tb 3an~caHO B 8~Ae
 

-+ -+ -+ -+ -+-+
 
(r1, r ) 2 ••• (rM_ 1, rM)M·
r2)1(r2 , S -+ 
~3 3Toro npeACTa811eH~R 8~AHO, 4TO nOC11eAOBaTenbHOCTb To~eK r1~ 

f2 , o'. , rn MO>KHO C4~.TaTb C11Y4aHHbIM 611Y>KAaH~eM Ha A8YMepHOH 
peWeTKe. B C11Y4ae p~c.2a 611Y>KAaH~e npo~CXOA~T Ha K8aApaTHOH 
peurer xe c A8YMR 803MO>KHOCTRM~ ~3MeHeH~R nepaoã KOopA~HaTbl 

rf ~ rf ± 1 ~ eA~HCT8eHH~M B03MO>KH~M ~3MeHeH~eM APyroH: rr -+ 
-+ rr + 1. B C11Y4ae p~c.26 n011Y4aeTCR npocyoe C11Y4aHHoe 6nY>KAa
H~e Ha reKCarOHa11bHOH peweTKe. 

A~MepHoe nOKp~T~e c n rop~30HTa11bH~M~ A~MepaM~ 8 Ka>KAOH 
n110CKOCT~ ~306pa>KaeTCR 8 B~Ae TpaeKTop~H n 611Y>KAa~~X 4aCTH4. 
~3-3a Toro, 4TO pa3n~4H~e A~Mep~ He ~Me~T 06~~x Y3110B, TpaeK

6 

5 4 



TOP~~ pa3n~4H~X T04eK He nepeCeKa~TCR. OTC~Aa cneAyeT, 4TO CTa
T~CT~4eCKaR CYMMa A~MepH~X nOKp~T~~ c n rop~30HTanbH~M~ A~Me

paM~ cOBnaAaeT c npO~3BOAR~e~ ~YHK4~eH aHcaM6nR n 6nymAa~~~x 

4aCT~4 AMN(n), a AnR oõuier-o 4~cna A~MepHbIX' nOKp~T~~ cnpaaenna
BO paBeHCTBO 

DMN = ZMN(I), /15/ 

~, cneAoBaTenbHo, 
1 

s = -- In ZMN( 1 ). /16/
MN 2 

4~cneHHoe 3Ha4eH~e s AnR peweTK~ anMa3a ~3BeCTHO c B~COKO~ T04
HOCTb~. AHan~3 nepe4~cnR~~~X PRAOB MeTOAOM naAe-annpoKc~Ma4~~ 

AaeT S = 2,658 :/10/. B cneAy~eM pasnene Mbl Ha~AeM S B np~6n~
meH~~ CB060AH~X ~epM~OHOB ~, cpaBH~BaR pe3ynbTaT c 4~cneHH~M 

3Ha4eH~eM, onpeAen~M T04HOCTb 3Toro np~6n~meH~R. 

4. nPH6flHmEHHE CB060AH~X ~EPMHOHOB 

AnR npOBeAeH~R KOHKpeTH~X paC4eTOB YT04H~M rpaH~4H~e ycno
B~R·. Mbl np~MeM nep~OA~4eCK~e rpaH~4H~e ycnoaaa BO acex Tpex 
HanpaBneH~RX ~ 6YAeM, TaK~M 06pa30M, paCCMaTp~BaTb 3aMKHYT~e 

TpaeKTOp~~ 6nymAa~~~x 4aCT~~. OCHOBHO~ ~aKT, B~TeKa~~~H ~3 

np~6n~m~H~R cB060AH~X ~epM~oHoB, 3aKn~4aeTCR B B03MomHOCT~ B~

pa3~Tb CTaT~CT~4eCKY~ CYMMY 4epe3 CYMMY no BceM 3aMKHYJ~M ny
TRM, BblxOARaq~M ~3 T04K~ TpexMepHoH peurerxa i ~ B03Bpa~alOU4~McR 

B He~ nocne. t uraroa /111. 

oe St(i)çt
 
In ZMN (ç ) -I I /17/
 

t= 1
 

B cnY4ae p~c.2a Bce T04K~ peweTK~ 3KB~BaneHTH~ ~ 3aB~C~MOCTb 

OT i ~C4e3aeT: 

2 oe S t- (O) ç t
 
In Z MN('ç) = _ MN I /18/


2 t = 1 t 

rAe St (O) - 4~cno Bcex 3aMKHYT~X nYTe~; Ha4~Ha~~XCR ~ 3aKaH
4~Ba~aq~xcR B H~4ane KOOPA~HaT. K03~~~4~eHT 1/2 nORB~nCR ~3-3a 

Toro, 4TD 3aMKHYTble nYT~ MorYT npOXOA~Tb TonbKO 4epe3 nonOB~HY 

y3noB B KamAO~ hnocKocT~. 

nYCTb P (t) - nYTb ~3 Ha4an~ KOOPA~HaT B T04KY; C KOOPA~r 
.HaTaM~ (r 1 , r 2 , r3 ) , cOAepmaaq~~ t warOB. OnpeAen~M CYMMY. 

~ t
{(r, t) = I ç . /19/ 

P f ( t ) 

04eB~AHO, 4TO 
t 

S t (O) ç = {( O, t ) • /20/ 

~YHK~~R f (r, t) YAosneTBopReT cneAYlOU4eMY peKyppeHTHOMY COOTHO
weH~~: 

1 { ( r 1 ' r2 ' r3 ; t ) ç {( r 1- 1 , r2' r3 - 1 ; t -·1 ) + ç f ( r 1+ 1 , r2' r3- :1 ; t - 1 ) +::J: 

/21/ 
+ çf(r r - 1 , r - 1 , t -1).

1
, 

2 3 

PeweH~e 3TO~ C~CTeM~ nonY4aeTCR c nOMoaqb~ ~YPbe-npe06p~30Ba

H~R 

~ - ~ 
N M r1 3 1 r2 3 2 r3a3 /22/{(3,t) I I exp (-'277i (-- + -- + -- >tf(r, t),

N N M 
f1 r 2= 1 'a = 1 

KOTopoe AaeT 
1 N M t 

f(O,t) - I I À (&1'32,33), /23/ 
N 2M = 1 a3 = 1a1a2
 

rne
 

277i 277&1 277i 
À (31 ' = çexp( -V-&á)( 2 COS( -N- ) + exp (r;r-a 2) I. /24/3 2,33) 

nOACTaBnRR /23/ B /20/, a /20/ B /18/ ~ Y4~T~BaR paBeHCTBO 

oe Àt 

-I - =In(I-À),
 
t = 1 t
 

nonY4~M 

N M 
1

InZMN = "2 I I In [1 - À (a 1 ' 3 2, a3 ) ] • /25/ 
a 1a2 = 1 -« 1 

3aMeHRR B nocneAHeM B~pameH~~ CYMM~pOBaH~e ~HTerp~pOBaH~eM, 

nonY4~M C.nOMO~b~ /16/ OKOH4aTenbHoe B~pameH~e AnR 3HTpon~~: 

277 if3' icp /26/
s = 1.. _1_ fIr In [1 - e ( 2 coa c/J 1 +. e 2) ] d cp 1d cp 2 d f3 •
 

2 (277)3 ~
 

;1
 4~cneHHoe ~HTerp~poBaH~e B /26/ AaeT S = 0,213, 4TO Ha 20%
 
H~me om~AaeMoro pe3ynbTaTa. 

AHanor~4H~e paC4eT~ AnR peweTK~ p~c.26 np~BOART K cneAy~aqe
MY B~pameH~~ AnR 3HTpon~~: 
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1	 1 21T if3 
s = - :-3: ff! In det I I - y ( e ) Id 4> 1 d cP 2 d f3 , /27/ 

8 (211') o 

rne 
iep1 -iep 

O x(l + e ) xe 2 O 

-iep1 I 

x( 1 -+- e ) O O x I 
i 

y(x) iep '.iep2	 1" x e	 O O x(l+e 1,\ 4 

-iep1 
O x x( 1 + e ) O "/1/28/ ! 

a I - eAItlHH4HaR MaTpltl~a. PaC4eT~ B 3TOM cnY4ae OTnItl4a~TCR 

OT npeA~AY~ItlX TeM, 4TO B 3neMeHTapHo~ R4e~Ke reKcaroHanbHo~ 
peWeTKItl HaXOARTCR 4 Y3na Itl peKyppeHTHoe COOTHOWeHltle ItlMeeT MaT
pH4H~~ BItlA. 41tlCneHHOe ItlHTerpltlpOBaHltle B /27/ AaéT s = O, 198. 

5.	 0606UlEHHOE nPH6J1H}I{EHH E 6ETE 

B~pameHHe /17/ AnR CTaTCYMM~, KaK yme 6~no 3aMe4eHO, RBnReT
CR npH6nltlmeHHblM. B TepMItlHaX cnY4a~H~x 6nymAaHItl~ npltl6nHmeHHe 
COCTOHT B TOM, 4TO KamAoMY 3aMKHYTOMY nYTH nOA 3HaKOM CYMM~ 

B /17/ npHnltlCblBaeTCR oTpH~aTenbH~~ 3HaK. nocne 3Toro MomHO 
He 3a60THTbCR o np06neMe B3aHMoAe~CTBItlR MemAY 4aCTH~aMH: AnR 
KamAo~ napbl nepeceKa~HXCR TpaeKTopH~ Ha~AeTcR OAHa caMonepe
ceKa~aRCR, H Bce TpaeKTopHH, pTBe4a~~ltle CTonKHOBeHHO 4aCTItl~, 

cOKpaTRTcR. B pe3ynbTaTe TaKO~ npo~eAypbl B CTaTCYMMe OCTa~TCR 

TonbKo AonyCTItlMble TpaeKTopHH n 4aCTH~ / n = 1,2, ... /, BxoA~~He 

B Hee co 3HaKOM / - / fi • CMblcn npH6nHmeHHR COCTOItlT B TOM, 4TO 
nonHoro COKpa~eHHR nOnOmltlTenbH~X H OTpltl~aTenbH~X cnaraeM~X
 

He-npOHCXOAHT, a OCTaTOK HMeeT aCHMnTOTH4eCKH~ pOCT c TeM me
 
nOKa3aTeneM, 4TO H caMa CTaTCYMMa. AHanH3, npOBeAeHH~~ B npe

AbIAY~HX 4aCTRX pa60T~, noxaaueeer , 4TO COKpa~eHHe noncsorrens

HblX Itl or pauarensuux BKnaAoB npOHCXOAItlT AOCTaT04HO nonao , 4T06bl
 
H3MeHHTb nOKa3aTenb pOCTa OCTaTKa. n03TOMY cneAyeT nepeCTpOHTb
 
CYMMltlpOBaHltle no TpaeKTOpltlRM TaK, 4T06~ Bce cnaraeM~e B CTaT

CYMMe ItlMenltl OAItlH Itl TOT me 3HaK. A061tlTbCR 3Toro MO~HO cneAY~


~ItlM 06pa30M. ~.
 

nepe~AeM OT 6nY~AaHHR no KBaApaTHO~ peweTKe c TpeMR B03
MOmH~MItl npOAOn~eHItlRMK nYTItl /cnY4a~ 2a/ K 6nY~AaHItl~ no peweTKe (j

t 

6eTe c KoopAHHa~ItlOHHbIM 41tlCnOM Tpltl. B 3TOM cnY4ae Ka~A~~ 3aMK
HYTbl~ nyr e , cOAepma~ltl~ nM uiaroa c n > 1, 06R3aTenbHo caaorte
peceKaeTCR. nOAP06Hoe AOKa3aTenbCTBO 3Toro $aKTa MomHO Ha~TItl 

B :/12/. Teneps B CTaTCYMMY BXOART rpaexropa« nYTe~ c paBHblM I 

41tlCnOM uraroa M, Itl npOCTO~ 3aMeHO~ nepeaeuuax BKnaA Ka~Aoro l"Jy
TItl	 Mo~eT 6~Tb CAenaH nOnO~ItlTenbH~M. TaK, ~eHO~ HOBoro npltl6nltl
meHItlR Mbl 1tl36aBnReMCR OT npH6nltl~eHItlR CB060AHblX <tlepMHOHOB. On
peAenltlM T04HOCTb 3Toro npltl6nHmeHHR /B pa60Te / 8 1 OHO 6~no Ha
3BaHo 0606~eHH~M npltl6nltl~eHltleM 6eTe/. 

B pa60Te:/13 / nOKa3aHO, 4TO 6nYm.QaHHe Ha peweTKe fieTe c KOOP
AItlHa~ItlOHH~M 4HcnOM z 3KBItlBaneHTHO OAHOMepHOMY 6nymAaHH~ c AO
nonHHTenbH~M BeCOM Ka~Aoro wara ~z - 1. nOBTOpRR Bce B~KnaA
KH n.4 AnR 3Toro cnY4aR, nonY4aeM BMeCTO /26/ 

1	 1 211 : if3 
S = - ~ rr ln(l - 2..)2" ecos ep) depd f3 ,	 /29/ 

2 (211 I) o 

rne	 Mbl nonoxuna z = 3. Bbl4HcneHHe HHTerpana B /29/ naer S = 
= 0,286, 4TO cornacyeTcR c o~HAaeM~M pe3ynbTaToM c T04HOCTb~ 
8%. 

TaKltlf'o1 06pa3bM, M~ npltlXOAItlM K BblBOAY o TOM, 4TO T04HOCTb 
np1tl6nH~eHHR CB060AHblX <!>epMHOHOB Mo~eT 6blTb YBenH4eH"a 3a cuer 
MOAItl$HKa~1tl1tl 3aAa41tl o cnY4a~HOM 6nY~AaHHH, KOTopaR nH60 YMeHb
uraer KOHKypeH~Itl~ MemAY 1'10nO~HTenbHbIMH H OTpH~aTenbH~MItl axnana
MH	 B CTaTCYMMY, nH60 nonHOCTb~ YCTpaHReT ee. 
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