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1. B a e ll e H H e 

KaaHTOBaH npo6neMa N Ten COCTOHT B peweHHB ypaBHeHHH ll.lpellHHI"epa 

N N 
[1~\ Tl +l~l Vll ]'P(rl ••• rN)- E'P (r I 0• •• rN) (1) 

C COOTBeTCTBYIOWHMH rpaHH'IHbiMH ycnOBHHMHo 3TO ypaBHeHHe B 'ISCTHblX npOH3BOllHblX H 

aenocpencTBeHaoe ero peweaHe Bbl3b!BaeT H3BeCTHhle TPYilHOCTH. 

lliHpoxo pacnpocTpaHeHbl MeTOilbl paanoJKeHHH <jlyaxusll acell CHCTGMbl 'P no nonao-

MY aa6opy H3aeCTHblX acnoMoraTenhHblX <jlyHKUHil. EbiCTpaH cxOilHMOCTb yxaaaaaoro paa-

nOJKeHHSI MOlKeT cnylKHTb OCHOBSHHGM llnH OT6paCblB8HHH GI"O 6eCKOHe'IHOI"O •xaoCTa'. nps 

9TOM 381l8'I8 CBOilHTCH K onpeaeneHHIO K09~<jJHUHeHTOB rnaBHOil 'ISCTH TSKOI"O pa3nOlKGHHH, 

'ITO 3HS'IHTenbHO npowe, '!eM pewease ( 1). 

npsMepOM TSKOI"O nOilXOil8 HBnHeTCH MeTOil CMeWHBSHHH KOH<jJHI"ypaUHH B MOilenH 

HllepHblX o6onoqex, KOI"Il8 lp npellCTaBn!IeTCH B BHlle KOM6HH8UHH OllHO'ISCTH'IHblX COCTO!I-

HHil </J -peweHHil ypaaHeHHH ll.lpellHHI"epa llnH llBHlKGHHH Ol(HOil 'ISCTHUbl B HGKOTOpolt nOTeH-

UHSnbHOii HMe: 

'P(rl • •• rN)~J~ •• ~IJ ••. f.~l (rt)</>l (r2) •• •</>p(rN) (2) 

Jlng K09<jl<jlHUHGHTOB a 11 • • • f C nOMOWblO CT8Hil8pTHOli npouenypbl H3 (1) H (:.!) nony

qaeTC!I CHCTeMa anre6paH'IeCKHX ypaBHeHHii C H3BeCTHblMH K09¢<jJHUHeHT8MH, peweHHe KOTo

x) 
poll ne npencTaanHeT npHHUHnHanbHoll TpynHOCTH • CxonHMOCTb paanoJKeHHil Tana (2) 

accnenoaanacb MHxnHHblM/ 
41

• 

/3/ 
)lpyi"HM npHMepOM liBnHeTC!I MeTOil ¢>ew6axa , npHMGIIHMb!JI K 381l8'I8M paCCG!IHHH 

OTilenbHblX 'ISCTHU cnOJKHblMH CHCTeMSMH. ¢>ew6ax paanaraeT 'P no nonHoMy aa6opy 

COCTO!IHHli <fln (r I • • • r A) cnoJKHOll CHCTeMbl A Ten: 

x) 0606WeHHe MeTOil8 CMeWHDS!!H!I KOH<jlHI"ypaUHil ann 381l8'I paCCe!IHH!I ll8HO B HeKUHHX 

Enoxa. 
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'I' (rr 1 ... •A) • : <P. (r)4>,. (r 1 ... r A) (8) 

Ecna: y C.llO)I{HOJI CBCT&Mhl BM98'1'CII H&llp&phiBHhiJI Cll8J:Tp0 TO B llp8BOJI '18CTB {8) llOHBRTcK, 

JtpOM& CyMNhl llO .IUIC!tp&THOMy CII&KTpY0 BHT&rpan no COCTO!IJIBSIM aenpephiBBorO Cll&KTpa, 

Kosljlljlana&HThl </>,. p83.1lOlK&Hilll t8) HBnliJOTCII <IJYHKilBIINB KOOPABH8T B81I8'1'81011l&JI 

'IACTHilhl (B OTJUI'IH& OT t2}, rAe a- KOBCT8HT8) B OIIp&A&IIIIIOTCII H3 CBCT&MW ABijltpepeH• 

llBBIIhHhiX ana: aaTerponaljltpepeanaallbBhlX ypa&aeaaa, ecna cacTeMa A Ten oiSnanaeT ae

x) 
npephlBBhlN Cll&ltTpOM 

/1/ 
HaTepecaaH MO.IUIIjlaxanaH MeTona <l>ewiSaxa IShlna npennoJKeaa POTea6eprow , acnom.-

ao&aawaw B xa'leCTBe 6aaaCHhlX ljlyaxnaJI noiiBhlA aaiSop coiScTBeBHhiX ljlynnaA S,. aana'la 

/2/ 
llJTypMa•nayBB.Illl , 3TH ljlyBKI!BB B& BM&JOT T8KOJI B8riiHABOJI lj>B3B'I9CKOJI BHT&pnp&T8l!BB , 

KaK 6aaacahle ljlyaxnaa B M&Tone <l>ewiSaxa, Onaaito a pHAe aana'l {ynpyroe pacce!IBae, aana

'IB 0 CBII38HHOM COCTOIIHHB) ORB o61I8A810T OIIp&A&II&HBhlMB np&BMylll&CTBaMB, HanpHM&p0 

oTCyTCTaae aenpephlBBoro cnexTpa B paano)l{eBHB no s,. 
ynpoWeHlill p8C'I9TOB0 A8 K TOMy )1{9 p831IO)I{9HB9 110 S n 

ISonee 6hlCTpY10 CXOABMOCTb p831IOlK&HHA, 

O'I&Bb YA06BO C TO'IKB 3p&HBII 

OISeCII&'IBB8&T, IIo-BBABMOMy 0 

Pa6oTa POT&a6epra ecT&CTBeaao aaBO.IUIT Ba MhlCIIh o6 acnonb30BaHHB ljlynnaa 

llJTypMa-nayBB.Iliiii B COOTB9TCTBY1011l&A MOAB$BK8l!BB M9TOA8 CM&WBB8HHB KOHij>BrypallBA, 

Aaa.nora'IHO MOlKeT IShiTb MOABI!>anapoBaa M&TOA Bopaa-OnneareJ!wepa. BhlBOAY COOTBeTCTBYIO

wax ypaBB&HBll nOCBBWeBhl p83A91Ihl 4 B 5 A8HHOll pa60Thl. 

C.nenyeT OTMeTBTb, 'ITO Bhl'lacneaae ljlyaxllBJI lllTypMa-nayBBIIIIB ae cnoJKHee, 'I&M 

083HCBhiX ljlyBB:IlBll B036y)I{A9HHhiX COCTOIIHBii B N9TOA8X CM9WBB8HHB KOBijlarypallBJI I <J>ewiSaxa 

B Bopaa-OnneareJ!wepa, 

Hoahle M&TOAhl ae npaM&HBMhl x 3aAa'laM pacce!IBall c AByMB B 6o.nee oTKphiThlMB 

K8H8.1l8MB 0 T,e, HX OO.Il8CTb npHM&H&HHB orpaHB'I9H8 IIHWb M8.1lhiMH SHeprBIIMB 0 HO BO MHo-

rax APYI'BX cny'laSIX II03BO.Il1110T yse.nB'IHTb TO'IHOCTb no cpaBB&HBIO co cTaphlMB M&TOAaMB 

093 yCIIOlKB&HI!IB paC'I9TOB, 

Heo6xoAHMhie csoJ!cTBa ljlyaxnBJI lllTypMa-naysannll onacaahl B paanene 2, B paanene 3 

npaBOAIITCII OCHOBHhle ypasHeHall MeTOAa PoTea6epra, MOAaljlaxanaa KOTOporo nOCBBW&Ha opa

rBHa.llbH8ll '18CTb naaaoll pa6oThi, 

x) . /5/ 
HccneAOBaHaiO KOppexTHOCTB sToro MeTona nocBBW&Bhl pa6oThi • 
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, •• 11-------

2, 0CHOBHbiQ CBOJICTB8 COISCTBQBHhiX ljlyHKI!Hll S -38A8'1H llJTypMa-nayBH.Il.lliiX) 

PacCMOTPHM ypasaeaae 

2 
[-.!.....!.+ fl(fl+l) 

2p dp 2 2pp2 + <Iaf1 V(p)] S,.fl (p) • EoS,.f 1(p) (4) 

nyCTb a 10 • l,a E
0 

- SH&pi'HII CBII31!1 OCHOBHOI'O COCTOIIHHII AIIII yp8BH9HHII Jllp&AIIHrepa (4) 

npa n•l;f
1
-o (npeAnonaraeTCII, 'ITO B noTeanaa.ne V(p) HMeeTCII no Kpallaeli Mepe 

OABH ypOB&Hb), !J>yHKI!HB 3TOI'O OCHOBHOI'O COCTOIIHHB HB.IlB&TCB nepBOli COOCTB9HHOli ljlyaK

I!H&ll 38A8'1H llJTypMa-nayBB.Il.llll, C pOCTOM a (npB ljlaKCHpOB8HHOM f l) nOT9HUI!I8.1lhH811 

BMa B (4) yrny6n11eTc11, a ypoaaa B Hell onycKaJOTCII, Ecna Mhl noA6epeM TaKoe a ,.f 

'ITO D - hill ypOB&Hb (npH onpe.[le.lleHHOM f 1 ) COBnaAa&T C Eo 0 TO COOTBeTCTBYIOW8B 

BOIIHOBall ljlyHKUHII OYA9T COOCTB9HHOJI ljlyHKUHeJI s .. el 3alla'IB llJTypMa-nayBH.Il.llll, 

<l>yHKUHH S,.f I C pa3nH'IHhiMa KB8HTOBbiMa 'IHC.IlaMa OpTOrOHa.llhHhl M9lKAY co6oii. 

c secoM V (p) a MoryT 6hiTb aopMBposaabi cnellyJOlllaM o6pa3oM: 

fs .. e
1 

(p)V (p) s,.,e
1
(p)dp ~ -IJ,.,., (5) 

o6paayJOT no.llHblll aaoop, no KOTOPOMY MOlKeT ObiTb pa31IOlKeHa !J>yHKI!Ba Snfl 

.11100811 ljlyHKUaB lp {p) c nenpepbiBHOJI npoa3BOAnol! a yAosneTaopii!Olllall KpaeBLIM yc.noaHIIM 

.[laHHOll 3aAa'la, npa 3TOM COOTBeTCTBY!OlliHJI p11A 6yAeT CXOAIITbCII a6CO.Il!OTHO H paBHOMepHO 

K 'P(p) 

/1/ 
3, MeTOA PoTen6epra 

Bonaosa11 $yHKI!HII 'P(R;p) AByx CBII3aHHbiX 'laCTall (I a 2), B3aBMOAellcTayiOlliHX 

C TpeTbell (eM. pac. 1), B CHCTeMe neHTpa MaCC TpeX 'laCTHII YAOB.Il9TBOpBeT ypaBHeHHIO: 

..L 2...L2 - ........ 
[-

2
M V~ -

2
,. Vf,+V

12 
(p)+V 13 (R,p)+V2 ~ (R,p)]'P(R,p)=E'P(R,p) (6) 

nycTb nO/IHaB 3Heprall CHCTeMbl E HeiiOCTaTO'IHa 11.1111 TOI'O \'ITOObl C.llOlKHaH 'IDCTHUa 

(I H ~) Morna yliTH Ha 6eCKOHe'IHOCTb B B030YlKIIeHHOM COCTOBHHH. 'V (Rip)-+ 0 npa 

p-+co 

Pa3noJKaM 'V(R,p} B PBII no <!>YHKUHBM Snf I 

.. 1 
(..li)-·S ,(p) R pR nr I 

-+ nf'. " 
'P(R;p) = ~ ¢!'."1 (R) Ye' m'(£...) ~, 

2 I I p 2 

x) Mbl paccMOTPHM TO.IlhKO npeucTaB.IlBJOlllall ll.llB Hac HHTepec 'IaCTHbiii cny'Iai1 

3alla'la lllTypMa-nHyaHnnll
12 1

• 

5 
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l. 

\ f 03 

P a c. 1. 

3.ll&Cb f; - MOM&HT OTBOCRTen:&ROrO ,llBRlK&BRSI 'laCTRil 1 R 2, f; - MOM&RT 'laCTRilhl 8 

OTHOCRT&nbHO Il&&Tpa MaCC 'laCTilll 1 a 2 , 

no,llCTaBDllll (7) B (6), npa6aBDllll .. a Bhi'IRTall B (6) B JtBa,llpaTHhiX CK06KaX a V 12 > 

YMBOJKall (6) aa V12 (p)Yl m (}_)'f m <f)stf a a&TerpapyH no P B yrnaM seJtTo-
.. .. I I P 2 2 I nf1 

pos R a P , nony'la&M CRCTeMY ypaBB&HRII .llDB ljlyliKilRA "'f • 
2 

2 

[ _..!..!...+ f, (f,+l) 
2MdR2 211R 1 

tf1 t'fl s 
- (E-E

0
)]¢t

2 
(R)+I.d.f

2 
JSt 11 (p)V\p)[(aJtf 1-l) SJt (p)dp-

K;r ' 

ttt' 
-I</> ,I 

•'t.'e: ~ 
f~t Yf (L)Yf (i)v

12
(p)[V

13
+V11 l·S•t•Ye•, (1)';• .(-RR)dpdOPdOR.o 

I I m I p I m2 R D I I m I p 2m2 

(8) 

<l>yHKilRB </> .llODJKHhl o6pamaTbCll B Byn:& B aa'lane JtOOp,llRHaT, </> 
10

L npa 6onbwax R 

nponopnaoaam.aa Sln(kR+BL) , a OCTIIJibHhle cTpeMHTCH 1t aynro npa R .... 

YAo6cTso paanoJKeaaa no ljlyaJtilBliM S.,.t COCTORT B TOM, 'ITO OHR np&,llCTaBDHIOT 

co6oA ,llacxpeTRhlll pall ~YHKilHA .llDll nro6oro nOTeaitaana a, cneAOBaTem.ao, ae B03RHKaeT 

TPY.llHOCTell, CBli34HIIblX C y'leTOM llenpepbiBIIOrO CneKTpa, 3TO oco6eHRO BalKB01 KOr,lla 

B DOT&HilBane BM&&TCB DRWb 011110 CBll3aHB09 COCTOIIIIB&. 

6 

'!ill 

~ ,i···i 'I I 

·~ ':i 

,j 
1 

.. ..-.- ~-.· 

no-BR,llBMOMYo pa3nOlK911R9 no ~YIIItllRSIM S CXO,lliiTCSI 6hiCTpee, '19M DO C06CTB9HHhiM 

Ill 
ljlyHKilBIIM OTHOCRT&nb&OrO ,llBRlK&HaH 'laCTRil 1 H 2 , 

npeaMYDI&CTBa M&TO,lla PoTea6epra no cpasae&BIO c M9TO,llOM 4>ew6axa aarnKAao npo-

.llBYX CBll3aHHhiX 'laCTBil 1 R 2 BO 

' ' 
BH9DIR9M none, nycTb RM&&TCSI DRWb O,llRH ,llRCKpeTHhlil ypOB&Hb B nOT9HilR8D9 VII 1 ltOTOphlll 

HBDHIOTCSI Ra npoCTOM npRM&pe O.llHOM&pHOrO ,llBRlK9HRll 

Mhl Bhl6epeM B BH.ll9 npHMoyrom.aoil HMhl c wapaaoll P0 • B Ka'leCTBe saewaero nona, xo-

TOpoe 6y.ll&M ,llDll npOCTOTbl C'IRT8Tb .ll&liCTBYIOWRM TOnbltO Ha 'laCTRilY 1, B03bM9M npHMo

yron:&Rhlll 6apbep V 1 c mBpaaoA .,8" 

8 nnOCKOCTR X I X 
2 

( X 
1
; X 

2 
- KOOpllRHaTbl 'ISCTail 1 R 2) JtapTHHa pacnonOlK9HRSI o6na-

CT9il ,ll&liCTBaH nOT&HilRaDOB RM99T BR.ll, np9.llCTaBD9HHhlll Ha pBC. 2, 

.x,, 
f.>. 

~ 

L 1'1 

.X~ 

IV' p 

<::) 

~ ~~ 

(, 

p B C, 2. 

7 



l[ +J: 
R·~ noreanaan Va2 OTna'lea OT ay1ur Ha pHc. 2 aaaeceBhl oca p•J: 1-J:a 

B nonoce MSJK.<lY /IJIIIIBMB A B a CD , a DO'!'eBilBa.ll V1 - a nonoce MelKJlY LJI • 
NP • Ecna J<HB&TB'l&CKall aaeprag .!lBBlK&Illlll neBTpa Mace nephi (1, 2) Mel!bme aaepra11 cas-

38 (1,2), TO '18CTBDhl ~~. 2) 88 CMoryT paCXO)lBTbCII )lan&JtO Jlpyr OT Jlpyra B ciJyRJ[JlBSI 

'I'(R,p) oyneT aKcnoaeR.!lHam.ao 3aTyxaT& c pocTOM IPI sse nonocbr, orpaRR'l&HRoA 

AB a CD • TaKBM o6pa3oM, oonac'l'lo, rne 'I'(R,p) cymecTaeaao OTilR'IHa OT ayn11, nalKBT 

BJlOilb 3TOil nO.IlOCbl. npa R .. ± .. 38BHCHMOCTb 'I' OT p TO'IHO nponOpllHOH81lbH8 BOn-

HODOil ~HKilHH OCHOBHOrO COCTOIIHHH OTHOCHTellbHOrO JlBBlK9HHH JlBYX 'l8CTHD
1
1 H ~)B none 

v • B oonaCTH BOnR3R nepece'laHHH nonoc ABCD B LMNP OTHOCHTallbHoe JlBHlK9HH9 
12 

'ISCTHil 1 H 2 B03MymaaTCSI BHaWBHM nonaM V 1 1 H 38BHCHMOCTb 'I'(R,p) OT p npB ljl&K-

CHpOB8HHOM R 6y)leT BSKOTOpoi! C1lOlKHOil oPYBKDHail, 0 KOTOpoJI Mbl 3BaeM COBapW9HBO 

onpeneneHHO TOilbltO TO, 'ITO OHa 8KCnOHeHilH81lbHO 3aTYX89T BBa OOnaCTB lpl<p 0 

noaao Mbi H3o6pa3HM STY 3aBHCHMOCTb sa pac. Sa. 

• Yc-

Pa31lOlK8BHIO (7) 'I'(R,p) no S~f COOTB9TCTBY9T npencTaBil9HR9 KpHBOil Sa B BRJl9 

cynepn03HilB·B rapMOHHK (So). 8 M9TOJl9 JKe <l>ewoaxa KpHBaH (3a) OnRCb!Ba9TCH cynepn03H

UH9il oPYHKilHH CBH38BHorO COCTOIIHBH H cpyBKUBil BenpephiBBOrO Cn9KTP8 OTBOCHTellbHOrO JlBR

JKeHH>I 'laCTHU 1 H 2 (onHa 83 oPYHKUHil H300paJKaH8 Ba puc.3a) • .HCH00 'ITO Sa MOlKHO nony-

'IBTb c DOMOWbiO aeoom.woro 'IHCila oPYHKilHil s • 3aTyxaiOmax,Kalt H 'I' • npa OOilbWHX 

IP I • B cnyqae JKe pa31lOlKaHa>J 'I' no MaTOJlY <Pewoaxa HeooxonaMo no6HT&C>I, 'ITOObi 

oPYHKUHH HenpepblBHoro cneKTpa, HHTep,PepupyH M9lKJlY coooll, nann 3aTyxaaue C pocToMIPI o 

KpoMe Toro, npaaan&Ho onHcanu noaenesae 'I' npa MallbiX I p I • 3To oonee cnoJKHaa 

3ana'la. 

4. Mona¢aKaUH>I MeTona CMemaaaHHH KOH<!lHrypanall 

l1cnonb30B8HH9 <jlyHKUHil ll!TypMa-nayBHilllH MOlKaT npencTaBnHTb HHTepeC B 38Jl8'19 0 

CB.H38HHOM COCTOSIHBH CHCT9Mbi MHOrHX Ten, KOr.ll8 C8MOCOrJiaCOB8HHOe none T8KOB0 1 '1TO B 

HeM Mano JlHCKpeTHblX ypOBHai!, H B MeTOJl9 CM9WHB8HH>I KOH<jll!rypanal! HYlKHO Y'IHTbiB8Tb 

nenpepbiBHhiil cneKTp. 

PaccMOTPHM , K npaMepy, 38Jla'ly oo onHoMepaoM JlBl!JKeHHH nayx Ten so aaeweM 

none. CKa3aaaoe as >I< e aeTpyllHO oooomHTb aa cny'lai! oonbworo 'IHcna qacTl!U 11 H3Mepeaail. 

<l>yHKUH>I CHCT9Mbl 'l'(x 1;x 2 ) onpenen>JeTCH ypaBHeHHeM: 

[-1. -~-__]_ -4+v
1 

(x 
1
)+V2 (x 2)+V 12 (x 1 -x2 )] 'I'• E'l' 

21-'1 dx 1 21-'2 dx 2 

(9) 

c rpaHH'IHbiM ycnoaaeM: '1'-+0 npu x 
1
;x

2
-+oo 

8 

' 

Cl 

'f 

f 

J f 

f 

f 

..,P 

t 

-:;> 

p H C • 3. 

Pa31lOJKHM 'l'(x
1
;x

2
) no <jlyHKUH>IM lllTypMa-nayaannH s 

D 

'l'(xi;J:2)•tT Ctl St (x,)Sl (x2), (10) 

Pile, Hanp&Mep, ~HKUHH S 1 (X 1) ynoaneTBOpHIOT ypSBHSHH>JM: 

9 



{- 2 ~ ~+a1 Vt(x
1
)1 S1 (x 1)-•0's1 (x 1 ) 

I I 

•. (11) 

floACTaBHM ( 10) B (9), IIpii!SSBHM II Bbi'IT8M B XBSAPSTIIbiX CXO!SXSX B (9) a
1 

V 
1
+41 VI t 

yMHO>KIIM 38T8M o6e 'ISCTII ypaBH8HRSI 118 S,.(x I )S,. (xl )VI V 2 II IIpOIIHTerp8pyeM IIO 

X I II x 1 : 

I 2 2 I 
c ... (E- < 

0 
-< 

0
) +f C1,. (1-a 1 ) fS.. (xl )V 

1 
51 (xl)dil+f C,., (1-al )JS,. (xl) V 2 S 1 (x a)dx ~-

-! c
11

fs .. s,.v 12 v 1v1 s1 s1 dx 1 dx 1 -0 
II 

YcnOBH8 pa3p8WIIMOCTII CIICTGMbl (12) OTHOCHT8/Ibll0 K03«jl«jlllll11GIITOB C,.,. 

(12) 

onpeAenseT 

co6CTBeHHLI8 3Ha'leHIIB 3aAa'lll (9) 1 a nOACTaBn!IB C 11 113 (12) B (10), nony'IIIM IICKo-

MYJO aonHoayJO «jlyHKUIIJO, 

Op11 MOAII«jliiKaURII MeTOAa Bnoxa-)1(11nne MO>KeT 6biTb none3HO pa3no>Kelllle 

apeMeHHO no 06bi'IHI,IM BOniiOBbiM «jlyHKiliiBM ¢I 11 no s
1 

'l'(x
1
:x2)•! C

11 
S1 (x 1)¢ 1 

(x 2 ) 
II 

11n11 CI'O CHMM8Tpii30BaHHb!l! no 'laCTIIUaM 1 II 2 aaanor, 

5, MOAII«jlHKaUIIII MCTOAa Boplla-Onnellrel!Mepa 

'I' OAHo-

(13) 

(Pa3nOli<8HIIG 'i'(R,p) no «jlyiiKUIIIIM S , 3aBIICIIWHM OT R xax OT napaMeTpa), 

PaccMoTpHM cnyqal! OAHOMeplloro A BII>KeHIIH Tpex Ten. B CHCTeMe ne11Tpa Mace 

ypaBH8H118 ilJpeAIIHI'epa IIMGeT BIIA: 

d
1 

1 d
1 l [-...l...----+V12 (p)+V 13 (p,R)+V23 (p,R) 'I'·E'I', 

2M dR2 2p. dpl 
(14) 

rAe p - pncCTO!IHHe Me>KAY 'laCTII!laMII 1 11 <!, R - paccTO!IIIIIe OT 'ISCTHilbi 3 AO ueiiT· 

pa Mace '111CTHU 1 11 2. flpH KSli<AOM «jliiKCIIpoaaHHOM 3Ha'leHIIII R pa3no>KIIM 'i'(R,p) 

no <)Jy HKilH SlM ill TypMa-flllyBIInnH S n (p, R) ,. COOTBCTCTBYIOU!IIM ypaBHGHIIJO: 

1 d2 
J---+an[V 12 (p)+V 15 (p,R)+V13 (p,R)]!Sn(p,R)•E 0 S,.(p,R), 

2p. dp 2 
(15) 

'V(R,p )-! ¢n (R)Sn (p, R) (16) 
n 
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flOCKOnLKY B (15) BXOAHT BCe Tpll noTeiiUIISna, 8 He TOnLKO V 12 (p) , KSK B ( 4) 1 MOlKHO 

H8.tleBTbCB1 'ITO p83nOlK8HHe i:IO S,. (p 1 R' !SyAeT CXO.tlHTbCB 6biCTpee, 'leM no S" (p) • 

floACT8BHM (16) B (14) 1 38TeM np1168BHM H Bbl'ITeM B KBaApaTHblX CK06KaX B (14) 

a,.{V 11 +V 13 +Vu) .flony'IGIIIIOeypaBHeHIIeyMHO>KHMII8S,.(p,R)[V11 +Vn+V 23 ) H 

npoHBTerpapyeM no p • B pe3yllbT8Te nony'IHM 

rAe 

I 
_...!.._d_¢ (R)+! (1-a,.)O,.,.(R)¢,.(R)-

2
1 

! K,.,.(R)¢,.(R)-
2M dR2 m n M n 

-k; Q,.,.(R)d~ ¢,. (R)• (Eo-E)¢,. • 

O,.,.(R)• fS,.(p,R)[V 
12 

(p )+V 
13 

(p,R)+Vn (p ,R)]S,. (p,R) dp 

d2 
K .. ,. (R)- fS,.(p 1 R)[V 12 (p)+V11 (p ,R )+V23 (p,R)] --

2 
S n ( P, R) dp , 

dR 

d 
Q,.,.(R)•JS .. (p,R)[V 12 (p)+Vu (p,R)+V23 (p,R)] S,. (p,R)dp dRSn(p, R) dp. 

(17) 

(18) 

(19) 

(20) 

AHanorH'IHO TOMY1 KSK p83nolKeHHe (7) II CIICTeMa (8) COOTBGTCTBYIOT pa3nO>K8111110" 

II CHCTeMe ypaBHGHIIl! B MGTOAe <l>em!S8X81 TaK p83nOJKeHII8 ( 16) II CIICTeMa ( 17) COOTB8T

CTBYIOT MeTony BopH8-0nneHrel!Mep8. Ocaoasoe OTnll'llle 38KnJO'IaeTCB a nogane111111 aoaoro 

'!nella C 0,.,. B (17) II B TOM, 'ITO KOa«jl«jlllllH8HTbl K,.,. II Q,.,. CO.tleplKaT non IIHTG

rp8nOM AOnOnHKTellbHhlJ! MHOlKIITellb V
1
: V n + V 23 

B TpeXMepHOM cny'l8e npe.nnaraeMbrl! MeTon MOlKeT 6biTb np8KTH'IeCKH none3eH TOI!b

KO np11 onpeAeneHHOl! «jlopMe nOTGH!lHanoa B3811MOAel!CTBIIII MGlKAY 'laCTII!laMII1 AOnyCK810lli8l! 

p83AeneHKe nepeMGHHblX1 BO BCnOMOI' 8TO/IbHOJ! 38):18'10 Bbi'IIICnGBHH 083HCHblX ljlyHKillll!. K Ta
/6/ 

KHM nOTOH!lllanaM OTBOCHTCB 1 B 'l8CTHOCTII 1 KynOHOBCKHl! • 

OpencT8Bn!leT onpeneneBHb!l! IIHTepec o6o6we1111e 38A8'111 illTypM8•flllyBIInnll H8 cnyqal! 

CHCTOMbl CBSI38BHbiX IXII«jlljlepeB!lll8/lbHhlX yp8BH8HIIJ! BTOporo nopBAK8, 

8bipalK810 6naronapHOCTb B.S. Ben!leay, n.r. 38CTaBeHKOI0l!noab!H nxarae. II C.A.npoa

noay 38 Tepnes11e
1 

npo11aneBHoe liMB np11 o6cyJKneHIIII aonpocoa1 ca!13aHHbiX c naHaol! 

pa6oToll. 
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