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I. llenH pa6oT~ H OCHOBH~e COOTHorneHKff 

B rrpe~men pa60Te/ II C ue~nID rrOCTpOeHRff MMKpocKOfiKqeCKOn Teo
pEE crrOHTaHHHX CITKHOBHX rrepeopHeHTaUHn CSana rrpe~o~eHa R TQ~O perneHa 
Mo~e~n aHRSOTpOITHoro reTepowasHoro weppOMarHeTRKa renseHCSepra C ~a~n
Ho~enCTBHeM. B 3TOM ~e paCSoTe 6UH rrpoBe~eH oCSsop H ~aH CpaBHHTe~nHua 

aaanas KaK OCHOBHHX 3KCrrepHMeHTaJInHIlX qaKTOB, TaK H HSBeCTHHX TeopHn, 
KacaICllUDCOJI OID'ICaHH.fI cnoaraaasx CIUtHOBIDC rrepeopaearamra, COBOKyITHOCTn 
3THX 3KcrrePRMBHTaJInHllX H TeopoTH~ecKHX pesY~nTaToB orrpe~e~Rna BH60p 
yrrOMRHyToH Mo~e~ B Ka~eCTBe OCHOBHOH. 

~pMa~DHOe perneHHe OCHOBHOn Mo~e~ BaffBRnO, ~TO B paccwsTpHBae
MOn CHCTeMe BOSMO~ 15 BeTBea TepMo~a~ecKoro rroTeHuaa~a, Ka~8.fI 

HS KOTOpUX Mo~eT OITRCHBaTn YCTOn~B~e COCTORHRH. O~aKO 9TH COCTOHHHR 
MoryT 6~Tn 9HepreTH~eCKR MeTaCTa6RnnHH ~pyr OTHOCHTe~nHO ~pyra B sa
BHCHMOCTH OT TeMTIepaTYP~ CHCTeMH. rr03TOMY B ~aHHOn paCSOTe MH rrpoBe
~eM aHaJmS, rrOSB~n rrpH 3a~aHHOn TeMITepaType B~anHTn Ty BeTBn 

~ I cBo6o~on BHeprHH, KOTOpOn COOTBeTcTByIDT aCSCQnIDTHO cTa6RnnHHe Te~,o~
HaMKlieCKHe COCTOHHHR. FsylIYT TaK7Ke B~'lliCJIeHH T01.£KH nepeopaearauaz H 
orrpe~e~eHH KpHTH~eCKRe H~eKCH KaK ~ 9TKX To~eK, TaK H ~ TO~KH 

KIDpH. BMecTe C orrpe~e~eHReM po~a ¢a30BUx rrepeXO~OB CSYlIYT BH~c~eHH 

3Ha~eHHH ocHOBHHX WR3H~ecKKX Be~~ B TO~KaX rrepeXO~OB. 

rrpRBe~eM reneps CBO~KY OCHOBHllX coomomeana, rrO~1.£elUIIDC B npens
~men pa60Te n HeoCSxo~MIDC ~ HaCTORmeH. 

OCHOBHaH Mo~e~n orrpe~e~eTC.fI 3a~aHReM ~eT~pex KOHCTaHT, xapaKTe
PH3YJO!IUDC BemeCTBO: KoHCTaHTH A E: ] -00, co [, YCTaHaMlmaIOlll8H COOTHorne
Hne Me~ rrPRMliM R oCSMe~ B3aHMO~e~CTBReM 9~eKTpOHOB, R Tpex KOH
CTaHT aHRSOTpoITHOrO oCSMeHHoro B3aKMO~eHCTBKff ]i-, c' = 1,2,3, 
Y~OBJI9TBOP.fl1OIlV{X YC~OBmo 

J :> J z- ~ > 0.'
3 z ( I) 

RaK CSWIO crporo rrOKaSaHO (paazten 2 pacers III), roMOqasHIiit ana
30TpOITHHn W€PpoMarneTHK ren3eHCSepra C ~a~nHo~eaCTBHeM HMeeT 1.£eTHpe 
'lliCTHe wa3H H He rrpeTeprreBaeT rrepeopneHTauaoHHHX ~epexonoB.rrOHHHn ra
MH~nTOHHaH OCHOBHOn Mo~e~ reTepowa3Horo aHR30TpoITHOro weppoMarHeTHKa 
reH38H6~ra C ~a~nHo~enCTBHeM b~03HaqnO orrpe~e~eTOJI cor~aCHO o6men 
TeopKH -51 Ha OCHOBe TOquOro perneHRff HCXO~On roiO~3HOH Mo~e~H. OR 
HMeeT ~ (CM. pa3~e~ 3 H WoPMY~H (32)-(34) pa60TH I ) 

.........,.. -.. "._
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/\ ", /] .-( /1-1 

/.! z: !--Ia e i!t ~ /lJ... e ~ +. 4@!{ @ ~ @ ~ + 
/l ,., -1 -1 '" ..., (2)

+ ~C!'~@H2@ ~ + ~®~0fla.@~. 

3,nec:D mmeKCll / = 1,2,3 HyMepylOT BKJIa,nll rpex "lfi!CTllX <PeppoMar

JrnTHIDC <Pas C aanpaanenasxa H8MarIm"lIeHHOCTH rro 001i 0A' , Ocr ' ()~ 
COOTBeTCTBeHHO, a Hy~eBo~ ~eKC OTBe"lIaeT II8paMarHHTHO~ ~se. Cne~o

BBTeJl:DHO,~·, < = 1,2,3,- 3HepreTH'tIeCKHe BK1Ia,nbl weppOMarHHTHllX epas, 

8 flo - rr8p8MarHHTHoti. ,1]JI.ff 3THX BemI'tIHH Mbl rrplIBe,neM BIIPaie~ViJI, fIOJIY

"lIeHHlle IIOCJIe nepexona K arrrrpOKCHMklpyIOUteM,y r8MWI:DTOHH8HY 6, KOTo-' 

PHtt TO'tIHO orrpe,neJIHeT llJIOTHOCT:D cB060,nHott 8HeprHH CHCTeMbl B TePMo~

HaMH"lIeCKOM npenene AI~ 00. 

HTaK. rrycT:D ~. - orrepaTop C· -TOtt KOMIIOHeHTll y,neJl:DHoro CTIH

aa OMOTeMll, <Cot:' - ero cpeznree aaaseaae ITO KaHOHH'tIeOKoMY pacrrpe,ne

neHKID 0 nOJlHllM raMRn:DTOHHaHOM CHCTeMbl (2), ~. - BepoHTHOCT:D 

/- TOn ~Sht c1lePP0MarIillTHOrO COCTOHHKfI ( l = 1,2,3), ~ - nepoar-
HOOTII napaMBI'HRTHoro COOTOHHHH (onpeneaeaae BeJIHllHH \AI' KaK Bepo-

HTHooTen ~ It~uaHTPa~n qas H cooTBeTcTByromyID CTporyID TeopHID CM. 

D pa60TBx 2-5), III - rrOJIHOe "llH30 "lIaCTHIJ; B CRCTeMe. Tor,n;a (CM. 

no,npss,nenll 3.I.I H 3.1.2 H3 pa60TH II) 

~.= N~.R(1~·- J!(Z4-{·i)4t), (3) 

/-I:::: AIhi. Q A fl.'" ( 4) 
o 0 :2 o· 

OOpMaJl:DHOe Bblp8JKeIme IIJIOTHOOTH OB060.n;Hoit 8Hepnm, BWillCJIeHHotl
 

rro raMWI:DTOHHaHYr52) - (4),BHrJIH,D;HT CJle~ 06paSOM (rro,n;pBs,n;eJl
 

3.1.2 B pa60Te 7 ): 

1= ~£: -t?f}z2+j;N·Y1+J;~D-1l&2dtV;·~!9J.(5) 
O,n;HaKO CJle~eT rrOMHHT:D, "lITO CHCTeMH ypaBHeHHit, orrpe,neJIHromHe Be-

mI'lHHli W y , Y = 0,1,2,3, R <l' CO ~ 1,2,3, pasJm'tIHll ;rr;m. 
pasasx BeTBeit 8T0 ytmTllBaeTC.R: "CJIe,n;yJOIIUIM 06paSOM (nonpaanet. 
Jlbl 3.1.3 H 3. I. ~ B paoore ~/). IIycT:D cPHSR'tIeCKH Ha6JIIo,naeMaff pasMep


HOCT:D napaaarpa nopanxa < paBH8 d, T.e. OTJIH"tffibI OT 'HyJIH

cI 1'1S ~pex BepOHTHbcTett ~, WQ , \v'3 iflePPOMaI'lmTHoit
 

qaSbl. aTo osaaxaer , "lITO BOSMOJKHbl reTepoepaSHble COCTOHHIDI He TOJI:DKO 

o rrOJIHbIM CMenrn:BaJrneM acex <PeppOMarImTHWC epas, xorna cI = 3, HO R 

2 

COCTOmoor C cI = 2 IDm ae C cI = I. 'C06epeM noaepa <PeppoM8rnHTHllX 

<Pas C OTJIl!I"llHO:£1: OT HYJIH BepoHTHOCT:DID BO MHOJlteCTBO, oooaaasaeaoe {{ j . 
O"lIeBl!I)lHo,"lITO {ll - aTO JlID60e rrO,D;MHoJite CTBO MHoJite CTBa [ 1,2,3]. Tor

na B aamtCRMOCTR OT roro t y"lIaCTByeT mI B reTepoepasHoM COCTMHIDi na

paMarHJiITHOe cooroaaae , rrOJIY"llBeM ,nBa pa8Jll!I't{HW( 'Ha60pa ypaBHeHE:£1:. HMeH-

HO, eoza h~o i= 0 BO acex IDiTepBaJIe TeMIIepaTyp, TO
1

k! = .. ;J 

< 

o 1 + Z A 
[t'f A - c1Ji~/ 

\ J A . . (.'J -0 ~~['2 (6)
Wi = A": 2 J-{~~ ~, tEL t JJ ~. = , r! 'F t.5' 

a eOmI"rrapaMarHHTHaH ~sa He ,naeT BKna~a BreTepo~8SHoe COCTOflHRe, TO 

l10=CJ, 
1 1. 

~.= R
( A- .2<l~i 

(7) 

~ = .i d (wlJ</j > C' E It})'-,/ 2 

<,.. '= 0, ;'~ [if, 
(8) 

HO ~ pasJIl!I'tIHllX BeTBe~ nnOTHOCTH CB060,D;Hott ~HeprHH CRCTeMH BXo~e 

B (8) (pyHKlllm ~. orrpe,neJIHIDTC.R: pasJIJrnillMR ypaBHeHIDIMH BIma (6) 
l!IJIH (?). 

OTMeTlIM, liTO, KaK 6wro rrOKaSaHO (rronpasnen 3. 1.5 paooru II!) " 
npa YCJIomm A ";> ~/Z DeIOT MeCTO HepaBeHCTBa 

\. I ~ ~ 0./ ../ {.?
w{ ~ ~'/!J ~t· ~L.,/"} r >: -' C~{ C cS • 

(9) 

BBe,neM aHe,nyIDmyID ~~: 

I{!i 5) z: J;z~! ~~:> {t'I =f [{iI·
te{tl (10) 

Tor,na TeMIIepaTYpbl KDpu ~ pa3JIWiHmr BeTBe:£1: HMelO'l' Bart 

8"({i1) % :J([iO 1 vvo:J 0, (II) 
. 

{i+cI)Z ' 
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~~o. (12)ff'{[if)=:J~» 
Ms BH~a nnOTHOCTH CBo6o~o~ SHeprHH (5) rrony~aeM cne~ee BM

p~eHHe ~ y~e~bHo~ Tenn08MKOCTH: 

C = - z Z \-i.ZJ.(. }0·. (13)
[t'i c c C 7fj 

B saKJIIO~eIDIe naaaoro pas~rrJ OTMeTHM, ~TO COrJIaCHO MaCCliWH.K8IJ;Nm, 
BBe~eHHo~ B rrpe~~~8~ pa60Te , BeTBb cBodo~o~ SHeprHH C. MaKCH-
MaJIbHl:lM CMenmBaHHeM ncex ~eTblpex tPas HMeHYeTCH B8TBblO Jill, a BeTBb, 
ormcsaanuaa I'OMO<PaSH~ MaI'HeTHK C HaMarHlftIeHHOCTblO B~OJrb OCH ();:~ 
nMeHyeTcR BeT'~ Ml5. npyrHe rrO~6HOCTH CO~a~TCH B rro~pas~eJIe 

3.I.3 pa60Tbl • 

2. A6cOJIIOTHO cTa6nJIbHble COOTORHHH 

2.1. Bbl60p a6COJIIDTHO cTa6HJIbHblX BeTBe~ pemeHHR 

Cpe,1UI llRTHa,nu,aTH BeTBe~ csoconaoa SHePI'IDi (5) npa ~aHHblX anane
HHRX KOHCTaHT, xapaKTepHsyromnx Be~ecTBo,H rrpH ~aHHo~ TeMTIepaType Ha
H6~ee cTa6HJIbHO~ 6y~eT BeTBb C HaHMeHblliHM SHa~eHHeM nnOTHOCTH cBo6o~
HO~ 3HeprHE. llpn aTOM TennOeMKOCTb (13) ~~a 6blTb HeOTpHDaTeJIbHa, 
a BepoRTHocTH tPas ~OJDKHbl nMeTb WHSH'tIeCKH~ CMblcn, r ,«, 

)) =- 0, 'j , Z -' 3_O~~~l, ( 14) 

TaIOKe ~OJL'KHO BblllOJIRR:TbCH ycnoB}te BwryKJIOCTH CBo6o~o~ 3HeprHH
 

rro napaaerpax wt" ' {€: {ll 73,4/:.
 

lL· c'c' [/1 .?w:~ ~ OJ (15) 
c 

Ms HepaBCHCTB ~ KOHCTaHT MBrHHTHO~ aHHSOTpormH (I) cne~eT,
 

'tITO ~OCTaTO'tIHHMH ycnOBRHMH ~ Bblll~eHHR cooTHorneHH~ (14) 6Y~T ~
 

HepaBeHCTBa, KOTopble orrpe~e~TCH H3 (6).H (7):
 
J3A z» Z' (16) 

(\ 

(17) 
A~ O. 

B YKa3aHHblX KHTepBaJIaX HSMeHeIDIR rrapaMeTpa A rapaHTHpyeTcR
 
BImOJIHeHHe HepaBeHCTB (14). YcnoBIDI (15), K8K MOJKHO noaasars IIPflMID!1
 
BwmcnelllieM, npa STOM TalOKe BblllOJIHffiOTCH.
 

4

B HHTepOOJIe 0 <: A ~.2)- B03MOJKHbl He@f3R'tIeCKHe SHa"tIeHHR 
BeJm~ Wv , )J = 0,1,2,3 • B STOM CJIY~ae rrOJIytrnTb KaKYIO-JIH60 
aHaJIHTH'tIecK,YlO mI<I>oPMan;mo as BllpaJKellli~ (6) - (7) M ypaBHellli1t )J)Ul 

KOMllOHeHT y~eJIbHoro CITHH8 (8) rrpe~CTaBJIReTCH ~OCTaTO~O 3aTpY~Te~b

HblM, CJIe~OBaTe~bHO, Heo6xo,rniM qncneHHWi aHaJIHS. K TOMY JKe Tpe6YST
OR CpaBHHTb SHa~eHRff pas~blX BeTBe~ nnOTHOCTH cBo6o~on SHeprRH 
rrpn ~KClipOBaHHOn TeMTIepaTYpe C ueJIblO oT6opa a6COJI!OTHO cTa6HJIbHO~ 

BeTBH, a aTO CHOBa MO~O C~eJIaTb ~ BCeI'O HHTepBaJIa TeMllepaTyp 
JIHillD ~cneHHO. 

AHaJIHTHtrecKH MO»tHO rrpOBeCTM cpanaeaae TOJIbKO ,IT,JI.ff HYJIH. resmepa
TYP. HeJIbS.ff cnenars aTo B KpHTli"t:tecKHX TOTIKaX BeTBell, rrOCK~bKY, KaK 
aTa cne~eT HS (II) H (12), B od~eM urryTIae aTH KpMTHTI8CKHe TOTIKH 
paaase H cpasnenne Tep.ffeT CMblcn. 

llpoBe~eM cpaBHelllie 3HaTIeHMn llJIOTHOCTH cBo6o~oll SHeprHH pas
JIHTIHblX BeTBell B HyJIe TeMllepaTyp. CoxQaH.ffR HyMspaunro BeTBe~, BBe
.~eHHYlO B rro~pas~eJIe 3.1.3 padoTbl /17, BblTIHcnHM CHa~aJIa SH8TI8HHR 
B8PO.f!THOCTS1t. npM f} =- 0 )J,JI.fI BS'TBSit J& I - ~ 7 IIOJIYTIaSM CJIe~IOU.lHe 
3Ha'tI8HKff BepO.ffTHOCTen, CTIHTa.ff, 'tITO BblIIOHHR8TC.ff O~IO HS HspaBsHcTB 
(16) MH (17): 

%(8=0)= 1. 
1. + 2:' A ' 
- {if A-{/.2 (18) 

\Nt" (e= 0) == _.4_ ~'l0 (&=o) -' c' E [{l
A-Jell( 

llJIOTHOCTb CBo6o~oll SHSP~ ~ aTHX BSTBSR rrpltffHMa8T CJIS,nyIO
lURS 3HaTISHHH: 

A 1 1 . 1 i 
1(6=0)= 2 .{ + W'A-~/'( 2 1. + z: A -J,;/Z 

(19) 

A {tf 

~ BeTB8n ~ 9 - ~ 15 BepoHTHoCTH paBHH 

~.= 0, 

~. (8=0)= A _ ;. /1) '51 1 1 ,t"cftj, (20) 

A - Ir/2 
a SHaqeHHH unOTHOCTSn oBo6o~oll SHSprRH CJIS,nyromH~: 

/(0=0) = t z: i 1. 
(21)

[ll A-Jt'/2
llyCTb Terrspb rrapaMSTp ;4 y~OBJISTBOpHeT HspaBsHcTBy (16). 3To 

OSHaTIaeT, qTO HHTSHCHBHOCTb pasyrro~OTIHBaIOmero CITKHll CHCTeMbl rrPffiMo
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ro KY~OHOBCKOro BaaHMo~ettcTBnE ~OCTaTO~O Be~Ka no CpaBHeHRID C HH
TeHCHBHOCTl>IO yn0Pff,D;011HBaIOmero cnmUI 06MeHHOro BaaIDlio~eiicTBnE, xapax
repaayeaoro 06MeHHUMH HHTerpMaMH ~. • KaK Momo BH,IJ;eTl> as BHpa
'KeHHtt (19) M (21), Ha~'1Me ~OCTaTO~O CMl>HOro paaynopaztoxasaaaa npz
BO~T K TOMY, 'liTO 8HepreTH'lieCKH HaH6Mee BhlI'O.n;HHMH: yJKe npa Hy~e TeM
nepaTypu CTaHOBRTCR COCTORHRff C MaKCHMa~l>HMM CMellllfBaHHeM Boex ~a 

CHCTeMH, 8 HMeHHO: HaHMeHl>IffieM opena ncex MTHa~IJ,aTH BeTBe:l1: MOTHOC 
TH CB060~oii aHeprHH CHCTeMIl CTaHOBHTCR B aTOM arry'liae BeTBl> ~ I . TIPH 
aTOM HepaBeHcTBa (15) Ta~e Bun~TCR. 

B aTOM crry'liae, Kor~a B CHCTeMe ynoPff,D;O'tiHBa~ee 06MeHHoe Ba8HMO
~e:l1:cTBHe ~OMMHHpyeT Ha~ paaynOPff,D;O'tiHBaIOmMM npRMHM KY~OHOBCKRM Ba8HMO
~ettcTBHeM, MH Mo~eM C11HT8Tl>, qTO HMeeT MeCTO HepaBeHcTBo (17). Tenepl> 
MIl Mo~eM BH,IJ;eTl>, 'liTO B aTOM arry'liae HaHMeHl>mee 3Ha'lieHHe B Hy~e TeMlle
paTypH HMeeT MOTHOCTl> CBo6o~ott aHeprHH ~ BeTER M15 , T.e. CHCTe
Me y~e BHrO~ee COCTORHRff, Kor~8 CITKHH yno~OqeHH T~l>KO B Hanpa~e
HID'I C HaH6Ml>illeH KOHCTaHTOH aHH30TpOmm ~ - B~~l> OCH O;t . 

MOJKHO OJPJUJ:8Tl> , 'liTO ,1lJLfI $HaqeIm:l1: A HS paCCMOTpeHHHX HHTepBa
~OB, A "/' 1 H A ~ 0 ,BHIIIeyKaSaHHafI CH'fyaIJ;W! coxpaaaerca He 
TO~l>KO ,1lJLfI HyJIff TeMllepaTyp, HO H ,IJ,JIR: ncex TeMllepaTyp BHIIIe H:yJIff. I1: 
'1Hc~e~ aHarrHS nO~TBe~aeT STO. ~enCTBHTe~l>HO, BO BceM HHTepBa~e 

TeMIIepaTYP, ecna A >- 1 ' TO a6COJIIOTHO I\t1IfilHM8JIl>HOH RBJIJIJIaCl> BeTBl> 
MI - COOTORHHH C MaKCHMa~l>HHM CMeillHBaHHeM Bcex qeTHpeX was H TeMlle
paTypon KIOPH Be =~ /3Z, a eCJIH A -: 0 , TO a6C~HO MIDmMaJI:O

HOH ~eTCR BeTBl> ~ 15 - COCTORHnE 'tiHCTO:l1: ~PPOW~r.HHTHOtt ~SH C Ha
MarnHqeHHOCTl>ro B~Ml> OCH O~ H TeMITepaTYpo:l1: KIOPH [)C' = ~ / z 

PaCCMOTpHM npoMe~TO~IO 06JIaCTl> 3Haqe~ 

OLA~l·	 (22) 

ECHH CJIeBa OT STOH 06JIaCTH peMHsyeTCR BeTBl> ~ 15 , a 'cnp8Ba 
BeTBl> MI, TO MOJKHO 0~8Tl>, 'liTO B aTo:l1: 06JIaCTH o~a BeTBl> nepexO~T 

B ~yryIO. T.fiiCJIeHHHH 8H8JIHS nOKaSM, ~O nepexon npOHCXO,IJ;HT aenocpezt
CTBeHHO HS BeTBH j 15 B BeTBl> ~ I npH yBenH'lieHHH SHaqeHKft ;1 6es 
nepexo~oB Ha KaKHe~60 npoMe3YTo~e BeTBH. 

OT,IJ;eJIl>HHM ~eTCR Bonpoc 0 TepMO~aMH'lieCKOii YCTO:l1:1iHBOCTH coc
TORHHtt, ~ KOTOpHX BH1incnReMHe SHaqeHRff nHOTHOCTH cB060~oft 9HeprHH 
Ha1tn;eHH MIDmMB.JIl>Hl:lMl![. AHaIDITWieCKOe paccaorpenae , xoropoe 6y~eT npa
Be~eHO B no~as,IJ;e~e 3.2 ~aHHo:l1: pa6oTH, nOKaSHBaeT, qTO BeTBl> MMHH
Ma~l>HHX SHa'lisHHft nnOTHOCTH cB060~OH aHeprHH He Bcer~8 TepMO~8MH'qeC

KR yCTOnllHB8o IIoCJIe~ee MOJKH.O B~eTl>, B qaCTHOCTH, no SHaKY TenHOeM
KOCTH. TaK, BWICIUIeTCR, 'liTO nOMHMQ IDlTepBaJI8 (22) Bl:l,IJ;eJIeHHo:l1: .HBJI.ffeTCR 

TalOKe 06JIaCTl> 

13 ...:. A	 ~ 9;;'
2 ' - 4' (23) 

r~e ~e HeKoTOpOn TeMITepaTYPH (90 pe~HsyeTC.ff BeTBl> ~ 15 C HeHy~e
BOtt HaMarnHqeHHOCTl>IO, a BUllie-BeTBl> ~ I C HyJISBOH HaMarHxqeHHOCTl>IO 
(CM. B ~~l>HefuueM WOPMY~hI (45) if (48) if HX 06cYiK,IJ;sIme). 

KaK B~O, HaHT11 aH8JmTH'lieCKOe pemeaae ypaBHsHHH (6)-(8), ~
IOmmcCR He06xo,n;HMhIMH YCJIOBIDIMR MmmMYMa cB060.nHOH 9HepI'lm (5), npen
CTaBJI.R:eTCR BeCl>Ma S8TpY,IJ;HHTeJIl>HHM. Onaaxo H 'tiHCJIeHHIDt aH8~HS, OCHO
BaHHIDt aa MmUfMHS8mm q,yHKI.J;m (5) no ~. H C;c' npn @!KcHpoBaH
HhIX BSJIH'tiIDl8X f), A , ~', He nOSBOMeT paCC11HTaTl> BCS ~SJIaeMlle 
BeJIHllliHH, nanpzxep TewroeMKOCTl>, (13), B KOTOpyIO BXOMT npoaasomnre 
~~{;9 f), BS,UyIIlHe ce6.R:' cHHryMpHo B6JmS11 TOqeK cI>a30BliX nepexonon, 

,II,7m 'tIHCJIeHHoit MHmIMHsarnm; PHIf.JJ]tJl!I. (5) llCIIO~l>SOBaHa nporpasez
aaa CHCTeMa MIN UI T /7, npenaasaaseaaaa nna nOHCRa aoco
JDOTHOrpl MHHHMYMa WHKlllIii ~OCTaTO'qRO ooutero BH~a, S8BHC.mmrx OT MHO
rHX nepsMeHHblX ( B HCnOJIl>30BaHHO~ BepcHH nporpaMMbl - ~o 150 nepeMeH
HblX). PaC'lieTH n0K8S8~, ~o ~HKUKH (5) RBnHeTC.R: CKaqKoo6p8SHO 11S
MeH.HIOUte~C.R: co MHOJKeCTBOM JIOKa~l>HHX IvIHHHMYMOB1I oBparoB. TaKott xapaK
Tep nOBe,IJ;8HH.R: WHKUKH (5) Tpe60Ba~ O'lieHl> 60JIl>illKX o6~eMoB BH'tiHcneHH:l1: 
H 6~l>moro KOHHqeCTBa HX Ka'lieCTBSHHHX ~BepOK, 8 TaKme c~eJIa~ He
BOSMOJitHIDII BHTmCJIeHHe npOHSBO~HX d{{ / cI() 0 KaKo:ft.-Jmdo rrp11eMJISMo:ti 
TO'qROCTl>ro B ,IJ;OCT8TO~OM KOJIH'lieCTBe TO'lieK no rrapaMeTp8M 61 ,;4 , 
J.i' I 2 ,J H nepSMe1UlHM (.1' ~Z' 43' Wi ,Vv'R, ,~.3 

TeM He MeHee 06~eM nony'lieHHO~ ~OCTOBepHOH 1iHcneHHo:l1: HHWOPMa
~ nOSBQHRn BMeCTe 0 TO~blM aHaJIHTE'lieCKRM pemeHHeM nOCTpo1lTl> TepMO
~aMHRY 8HH30TPOITHOro reTepowaSHoro ~SppOM8r.HeTHK8 re~seH6epra C 
,IJ;~l>HO~e~CTBHeM. 

CBo60~8.R: aHepI'ID1 (5) MmmMH3HpoBaJIaCl> no napaxeepaa {l H 
1vt. ( (" = 1,2,3 ) C y'liSTOM YCJIOBH.R: HOpMHpOBKll BepoSiTHocTe~e ~=i -	 t:W· B 06~acTH @iS11qeCKoro HSMeHeHH.R:'n8paMeTpoB: O'!!5.~·~ 

o t-b c . 
~ 1/2, - ~~ ~ 1. 3HaqeHHsr 15 pasJm'qRblX BeTBeft nHOTHOCTl:t oB06o~

II'	 

HOft ~mspI'lm S8TSM CpaBHHBaJIHCl>. IIapaMeTpH e. ,A ,J~ , JJ2 HSMe
p.mmCl> B e~IJ,aX J3 ' r ,e , nOJIar8JIOCl> ~ = I. 06MsHHble zarerpa
JIll ~ H J2 rrpmmMaJIH SHa'liemm OT HYM ~o e,n;muu-Ul C cOXpaHeImSM 
HSpaBSHCTB (I). TeMIIepaTYpa e TaKJKe napsaponanacs OT HYM no S~
HHIlPl, ~o osno BnOJIHe ,IJ;OCT8TO~0, TaK KaK aaaooasnaa HS KpHTxqSCKHX 
TSMIISpaTyp COrJIaCHO (12) pasaa B 9TIDC e,IJ;IDlHlJ,8x 1/2 (Cj. TalOKS WOP
MYJIY (49) 11 no.R:cH.R:IDmH~ TeKCT B no~pa3~e~e 3.1.6 pa60Tbl II). lla
paMSTp A npmmMaJI CJIe.n;yR:ll.(He SHa'lieHll.R:: '- 106, -103 , -10, -I, 
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I
 
- 5 x 1o-I, -la-I, -lOs, 0, S8TeM B zarepaane 0 L. A ~ 0,5 C 

pas.	 Po,n rrepexo,na - BTOPOtt. TeIIJIOeMKOCT:h HMeeT BH,nrnarOM 10-2 H ~aJIee 0,5001, 0,75, I, 10, lOS, 106• ITPH K8~OM WHKCll
POB8HHOM nacope napaaeepon 8 , A , Ji , J,z , .J HeO,IUlOKpaTHO	 oo ( )212+2

~o 0 •
3	 ~~3 2 2 Z 2{3. (26)MeH..fIJIHC:h npn MHHHMHSaI.J;IDi CTapTOBbt8 3HaQeIDUI ~l H k{: (C =1. C(M;.15)=(OV~-~~3) ?d (:lIz+1.)(Zh+.3)

2,3), noxa C ,nOCTOBepHOCT:hIO He aaxonaaoa aOCOJIIOTHl:lH MHHHMYM. ~
 
I1TaK, B saBHCHMOCTH OT 3HatIeHIDI napaneepa A OaJIaHCa rrpHMoro
 

3aBRCHMOCTR BepoHTHocTeti H TeIIJIOeMKOCTH OT TeMIIepaTypu rrOKa3a
H oOMeHHoro B3aHMo,nellCTBHtt aOCOJIIOTHO CT80HJI:hHHMH flBJIRIDTcH JIHOO BeTB:h ~ Hl:l Ha pncyHKax 2 n 3. KpHTRqeCKne ~eKChI RMeIOT oO~tIHb[e ~ TeopHH

• 1& 15 - roMoW83HhIe COCTOIUIllH C O,nHOOCHllM HaMarHHtIHBaHHeM, JIHOO BeTB:h 
cpe,nHero rrOJIH 3HaqeHHH.

-1& I COCTORHHH C MaKCHMa~:hHUM CMelliHBaHHeM was, OTBeqa~He crrOHT8H
H~ CITHHOBl:lM rrepeopHeHTallaffiM. 

ITepen,neM K rrOJIyqeHHIO saMKHYThIX CHCTeM ypaBHeHHH .nna TepMO,nHHaMM
tIecKHX B8JIHtIllli, xap8KTepHSY~~ aOCOJIIOTHO CTaO~:hHhIe BeTBH. 

2.2.	 Yp8BHeHHH nnH COCTORBMH C OAHOOCHl:lM yrropHllOtIeHHeM 
(BeTB:h Nl 15 ) 

B HHTepBaJIe A~ (), a T8KJKe B rrpOMeJKYTOtIllOM HHTepB8JIe (22) 
H llHTepBaJIe ~30BOro rrepexo,na I-ro po,na (23) rrpn TeMilepaTypax, Kor,na 
aOCOJIIOTHO CTaO~:hHl:l O,nHOOCHbte COCTOIUIIDI, C~OOO,nHaH 8HeprIDI CHCTeMH 
HM8eT BR.n 

1(!Ic,IS) = ~~:-8&2ej(:J3J~+ ~ -.30&2. 

cWv 
3W3	 2" 

WO=.W1=W2=a 
(24)	 a J3/2 8 ·0 J3/ 2 8 

ITap8MeTp nopansa O,nHOKOMIIOHeHTeH z:= {O, 0, c;3f, rne ~3 
y,nOBJIeTBopaeT cTaa.napTHoMY ypaBHeHIDO (rp8rIMK 3aBllCHMOCTH c;3 OT 
[) naoopaxen na pHC. I ). PRC. 2 , 3 

BepoHTHoCTH ~3 H TennOeMKOCT:h 
BeTBH ~ 15 pernemm reTepOlPaSHOH MO~eJIH npa A~ o.~i 

PRC. I	 CncTeMa roMo~3Ha.1
Cpe.nHH~ y,neJI:hH~ CIIHH, BeTBll2 

~3 ~ 15 perneIDUI reTep~3Ho~ Mo,neJIH 
npa A ~ 0 • CncTeMa rOMoqlasHa. 

:}I
 2.3.	 YpaBHeIDUI nnH COCTORHHtt C HaHOOJI:hlliHM CMeillHBaHHeM mast,1= t:2=O (BeTB:h ~ I )a J3/2 (3 
ITPH A;> 1 ' a TaMe )J}Uf. TeMilepaTyp, sorna aOCOJIIOTHO CTa

ORJI:hHl:l COCTOHHHH C MaKCHMaJI:hHl:lM CMeillKBaHlleM B rrpoMexyTOtIHOM RHTe~ 

BaJIe no napaaarpy A (22), peaJIH3yeTCH BeTB:h ~ I. II.1IOTHOCT:h CBo
£ = i tit (:73<3'\	 (25)
~3 Z ~../,	 oO,nHott 8HepI'HR,B 8TOM OJIyqae rrpe,ncTaBJIHeTCH Bl:lpaJKeHHeM 

LlC	 73oTKy,na nOJIyqaeM anaseaae KpHTlltIeCKott TeMllepaTyphI u = T . B cacre
/(;..6.1)= tAl: -8ti2+!;['1Y~ +Ji!,/)-19g,2d(W/~SV}, (27)Me HeT rrepeopHeHTaIlliOHHl:lX rrepexo,nOB, tPa30Bldt rrepexo,n npoRCXO.n;HT O.nRH 
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B ROTOpOM BCS BeJili'tfifHH Wy ,. Y = 
H onpeztenaorca xepea KOMIIOHeHThI y.n;eJIbHOrO 
~~ 1 ,~= ~ Ai-+	 ~ - 

(=.1. A - :2J"i{~ 
1./ 4 . 

0,1,2,3, OTJIlI'IHhI OT HyJIH. 
emma nocpencrsox COOTHOllle

(28) 

w{ = A -2Ji~/- %, (:= 1..',(J~' 
Ilapanerp nopansa TpeXKOMIIOHeHTeH: <= [~j' ~R'~3]' H HMeIOT 

MeCTO ypaBHeHIDI . 

.t" . = i .4/ (Nf'R.J2 c;c') ~"= 1 J2 3
'>: Z Liz f2' J" 

(29) 

a o6mee BhIpa~eHHe ~ TeIIJIOeMROCTH HMeeT B~ 

3 3 n 
C(ItJo.l)=tjCl (/1/0.1)= -ZZIw:.R~. t7~i (30)

t';j	 ('=1 ( {~t 'd& 
)lJI.R: Hax0JK,I!;8mm npoaeaomuzx B (30) rrpo.n;HtNepeHm!PysM rro (9 ypaB

HeHHH (29), qTO .n;aeT 

;1111_ hi- + ( (} _ Wt-') (3D
9f:} - 28 \ l~-~·(t--'t~0 2~l ' 

a saTeM, qTOOhI HsoaBHTbcH OT rrpoHsBo.n;HOR B JIeBOH qaCTH (31), rrpo.n;HW
l1JepeHImPyeM '(28). rrOJIY1fitM 

r;)ltt'_ it ~ I< _ f? ) d~k 
O@ - ,4-1-~.~:<' ~l~Kh1'~'~' ~ ~~k 8&' (32) 

YpaBHeHM (32) 1'I (3[) BMeCTe C ypaBHeHIDnvm (.28) H (29) .n;aIOT Heo.n;
HOPO~IO cHcTeMY ~eHHhIx ypaBHe~H OTHOCHTe~hHod~~, KO~uneHThI 
KOTOPOR CyT"b WYHKlUill OT ~. , <t' H {} 

.t (~-£.V:)~- = M'	 (33)
/=1 <Y V J '0 B 2& ' 

r.rte _ ?Jvt. _ It /£ . 2 )V- 7)tj; - A-2J:,·,;t ((fj k{ J,:.{- - ~ 1'f; ) 
.tj ~U= (7 - ~
 

J'	 ~'J{;(1-"v2j 2~' 
C rrOMoIIt"bIO CHCTeMhI ypaBHeHHtt (33) S8MhIKa6TCH ro-nroe pemenae Mo.n;e~b

HOtt sa.rta"lfiI C raMHJIbTOJmaHOM (2) - (4) ,rroCKO~bKY MhI HMeeM TOtIHlie ypan
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HeID1JI, n03B0JI.ffiOJ.lU1e onpenexars ace TepMO,JJ;HHarvnFwclrne xapaxrepacraxa 
pacCMaTpHBaeMoH Mo.n;eIDI. nnH rrO~OThI rrpHBe.n;eM BhIpa~eHMe ~ 8HTpOIIHH 
qHcTeMH B .n;aHHoR BeTBH: ' 

.. 6&0.10=& 2+1. (lw.Z· Ji+ & 2eh /w/:r. ~tl)j.('I c'=1. L-- ('C {} (~6) ~ (34) 

J 

3. Oomne CBoHcTBa\.t 
3.1.	 BhItIHOJIeHHe TOqeK crrOHTaHHHX crrHHOBMX rrepeopMeHTaunH 

(BeTBb Jil I ) 

rrOCKO~bRY rrapaMeTp rropg.n;Ka .n;nR STOR BeTBH TpeXKOMITOHeHTeH, TO 
B CHCTeMe .n;~M npOHCXO~Tb CIIHHOBhIe rrepeopHeHTaUHH rrpM M3MeHeRHH 
TeMIIepaTyphI. Ha30BeM TOttKaMH nepSOpliSHTaItllli TaKJKe SHatteHWI TeMITepaTy
pa f:)}, xorna l -,H KOMIIOHeHT'a y.n;e~bHoro CID!Ha Z CTaHO
BHTCH paBHoH~~IO. OtteB~O, ~TO TO~Ka rrepeopHeHTaunH ~ TpeTI>ell

2KOMIIOHeHThI 4 cosnanaer C KpMTH~ecKo}i TOtIKOR (9) :8 = &c=~J):2. 
3 

B~CHMM xapaKTep rrOBe.n;eHRff cBo6o,IJ;HOll 3HeprHH M ee rrpoHsBo.n;HhIX 
B oKpecTHocTH To~eKrrepeopHeHTau»H. PaccMoTpHM ypaBHeHRH ~ KOM
rrOHeHT CIIHHa (29). B oxpecraocrn TOtI1\H e} COOTBeTcTHyIO!1.(a.fI KOM
rrOHeHTa CIIHHa ~t' CTaHOBHTCH Ma~o}i H Mo~eT CKY*HTb rrepeMeHHoH
 
,IJ;JIJI creneanoro pa3~o~eHIDI Be~H'tfifH, SaBHCRll~HX OT aee , l1Me.fI B Bll,Ily. ra

RRe pas~o~eHHRJ rrpe.n;CTaBHM BepO.fITHOCTH (28) B HeCKQnI>KO HHOll wop-

Me • BBe.n;eM OJIe.n:yIO~e BeJrnttHHIi, soropae , 1\8K BH.n;HO, He 3aBHCRT OT ~/
 
C .n;aHHIDll HOMepOM C :
 

4- = j + ~ A 2' 
kIt	 A - 2 ~ ~~ (35) 

V :2 g. I; '- f) 3
o~,:=· t { Y (- 1 J ,(. ~ • 

t A (1-+ i?l) 

Tor.n;a BepO.fITHOCTH Vvi· To~eCTBeHHO rrpe.n;CTa~TCR B WoPMe
 

•• pg.n;a rro C;t' C K08~~eHTaMM, He 3aBHC~MH OT .n;aHHoH KOMITOHeHTIi
 
I y.n;e~bHoro CIlIDIa et.: 

» t: 00
 

1\
 

tl, ~.= 1+1. Be' (1 + Z; (o;~})"ll=J.,2,3. (36) 

BeIDI'tfifHM g/ H 0(' 3aBHC.fIT OT TeMITepa'l'ypIi xepea .n;pyrHe 

KOMITOHeHThI C:;./ ' J':;I: i . 
BBe.n;eM OTHOCHTe~bHhIe TeMIIepaTyphI 

s::-- ~ = 8 - rQ.? '==- j /). 3	 (37)
L. -	 ,C ')~,.( ()?

c 
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Tor,n:a HS YP8~HeHHH (29) MOiKHO 110JIy'tfil'.rl> OJIe.n:yIOllU'.le p8SJIOJKeH.lliI: 

0;- 2_ (9 -&.?_ ~ 2/1' ~ {\ ~i; /. -Z - 2_\

<r " O?t: ~llf20'-3J+<'/(30;' -gO;. -r 21.5)+'" (38)
 

t 

Bxo~~e B 8TH paSJIOJKeHRH He SaBHeHmHe OT TeM11epaTypu K08~D»eH-

'l'N cr;. onpeneaanrcn CJIe.n:yIOlllHM 06paSOM. ECJm tz 11: f3 - penienaa
 
ypaBHeHHH 2
 

fz ~ 1th(6-~~tt) 2 1f-)J '" 
(39) 

~ ~J it ((II -J.r 'If :2:J.t~ \
'{3 J.d- ~/ 

TO Tor,n:a ~ =- .< ~J1-
'i If (.2 + B-1 ) ,
 

-- A A ( 40) 
8.i - 1. + ~ + R.. • 

A--2~2z A - 2]"323 

ECJIH (- peiueane ypaBHeF...IDI 

2.:13 ~)(= 1Ii (6-~:u-[:/ 
Jz ' ( 41) 

. TO Tor,n:a ¥= :2 8:; 12
2 

A (i+ 13 )2 
- A (42)82 = 2 + A - 2J~t;:2
 

HaKoHeu, 83 = 3 H
 

3J30':==3 ( 4J)EA' 
KaK BH,n:HO H3 (29), TeM11epaTYPU rrepeopHeHTaunH ,n:aroTCJI O,n:xOH OOmeH 

<I>oPMYJIOH: 

&}== J(' j = J. \/tlk'/&=&?l= :Tr.~2 I(}= CJ?) (44) 
r Z (1+ 13 ) 2 2 {( L t / Z 0_(0 !-- . 

t 
TaIGIM oopasoa, Mll B~CHRllli, 'ITO K08~I.UfeHTU J;,' H 4· saBHCRT 

TOJIl>KO OT KOHCTaHT raMRnl>TOHnaH8. 

IIOCKOJIl>KY BepOiITHOCT11: ~. (e = & / ) MoryT HMeTl> B HHTepBa

12 

JIe O.c::::. A~ '1 11: He@'I3H'tleCKlIe SHa'tleHIDI, TO TOtIKa rrepeopaenrauza 

~ KaKOH-~60 KorvmoHeHTu MOJKeT B 8TOll cHTyamm H He CymeOTBOB8Tl>. 

8T0 03H8'tlaeT JU160, 'ITO rro ,n:aHHoll KorvmoHeHTe HMeeT MeCTO nepexon I-ro 

poza , JIHOO, 'ITO ,nm:r a6COJIIOTHO cTa6HJIl>HOrO pemerraa STa KOMIIOHeHTa 

TO~8CTBeHHopaBHa HYJIIO ~ Bcex TervmepaTYP. 

Ms paSJIOJK8HnJI (38) CJIe.n:yCT, 'ITO B6JIHSH TO'tlKll l1cpeopHeHT8~ 

19/ KpHTH'tleCKOe 110Be,n:eHHe COOTBeTCTHYIOlilefi KOIVITIOHeHThI y,n:eJIl>HOrO 

CITHHa HMeeT ,n:BOJIKllH xapaKTep B 38BRCHMOCTH OT 3Ha'tleHRH rrapaMeTpOB 

rarvrnJIl>TOHnaHa: 

co-2 ' ..~. t:l10 6:. I g~{ ig; -1 ' t 3' 
( 45) t" 3 

. ~ - 2 
...... Ogj7~~?)i.t 0:(.=~t ' ( - z -') -.3 

KaK BR,IUlO HS (45), eCJIH 0t- ~ ~ ,TO 'KOMIIOHeHTa <t r OTJIHQ

na OT HyJIJI HIDKe TO'tlKll nepeopxearaiscr , a eCJIH 2r;..;>.1 ,TO noaone

HHe KOMIlOHeHTU y,n:eJIl>HOrO emma <c' B HCI\OTOPOM CMl:lCJIe aHOMaJIl>HO 

OHa paBHa HyJIIO HIDKe TO'tlKH rrepeopHeHTaUMH eYE? , a B HCKOTOpOM HH

repnane T8rvmepaTyp aume Hee - OTJIH'tlHa OT HyJIJI. Ilo , KOHetIHO, MO.n:yJIl> 

y,n:eJIbHoro CITHHa C rrOBHilleHHeM TeMITepaTypu younaeT. 

3.2. KpHTH'tleCKHe HtlneKcU ( BeTBl> MI ) 

HaMarHH'tleHHOCTl> aHR30TpOITHOro reTepowa3Horo ~ppOMarHeTHKa C 

y'tleTOM ~3H'tleCKoro c;u~a BepOJITHOcTei1 was tvr· (rro.n:p06Hee CM. rro,n:

pas,n:eJI 3.1.1 pa60Tu H oomy~ TeopRIO B /2 - 5~ CJIenyeT onpe,n:eJIRTl> 

KaK BeKTop C KOMITOHeHTaMH: 

ff == {Vvi~~ ~~:< , W3~31 (46) 

KpRTH'tleCKHM HH,l.(eKC .,4- .rtJlfI KOMIIOHeHT HaMaI'JillI'tleHHOCTH: 

A·'= ei?z [en ~,/ ~ JZ;?I]; (47)
r ...-? 0 

c~' 
MOJKHO BU{{ROJIHTl>, RCnOJIl>syR BUpaJKeHHe (36) .rtJlfI BepOJITHOCTH JA,j' , KO

ropaa aenpepusaa B oJ H panna j 1(1-r Be' ), BMeCTe C T8MIIepaTyp

HO~ SaBHCHMOCTl>~ (45), 'ITO ,n:aeT 
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r 

c~e.n;yIOnmM 06pasoM:M. . -- 1. -12 [.- ly)-~ ~~ -k 0:. > 2 
t j-l-!3. l t< r -3 ~, ( -3' 

( i d,;; ~ -i, . _ 1 ~ =-:> I , ([, /:- 2 
Mi~ ~- ('t--R?£.)-2(-_C~)f o.L..£ '08 £8; j(2l5i - i) Z 1" 

r 3' 
.1+ B, .3 t r -' t' .3 , (51)3 

d~i 0 °11, (-7.:» -4 .-_ f2/1' 3J;· -A . 0 O!)-7f-~?) ~ Y _ 2 
(48) 

__ 'V - ~IC 7 ~ 0:.-'V 

t 3~. ,tl~ T '-z ? (J/- 3' (){) ~' t 3~~ 
[)t'

SaMeTHM, ~TO rroane~~ cxy~an B (48) pea~H3yeTCH, eC~H rrOMMMO 
yanoBIDI 0(' == 2/3 BWIMRffeTCH eute H· ycaosae rrMOJKHTe~hHOCTH nepo llaJIee, B6~SH 8/)~OMll~HeHTH y~e~hHoro cmma <j ,.iF i , 

n BepoHTHoCTH ~. , if i:- c ,HerrpephIBHII. lloaToMY noaenenze TeIIJIO
HTHOCTH \-vt.@=&!)=- 31';~ , xoropce CBO.ImTCH K HepaBeHcTByA..(.3-l. 

8MKOCTH B cspecraocra t9/, 1\8R aTO BlUUio H3 (30), MO"JKeT YTpaTI1Tht 
TaKHM 06pa30M, KpHTH~eCRHn ~eKC ~. ~ KOMIIOHeHTH HaMarHH- HerrpephIBHHM xapaKTep TaHhRO sa c~eT c~araeMoro 

~eHHOCTH )11 Mo*eT rrpHHHMaTh ~Ba sHa~eHHH: 
C' !/t.6 ") zz: - o T. I, 1,J2~. de$;

- -i 0:. + .. f( e (/ .~ A...J( VVt 4,1 oe- .. (52) 
:Ai - 2- / t r 3" ') 

( 49) B~C~M cor~aCHO (52) npe~e~hHHe 3Ha~eHl1.fI Tel1ITOeMKOCTH cneBa 
0::. = z H cnpasa OT ()~ , a 3aTeM me paSHOCTl:>fit = t) r 3" 

SaMeTHM, ~TO HS .(48), TaR ~e 1\8K H HS (45), c~e~eT aHOMa~hHOe LjC{16.j)~- := 4c;· = a:!Ci(M,i)i - Ci0bJ)~ J. 
rroBe~eHHe HaMar.HH~eHHOCTH - ee KOMIIOHeHTH, rrporrop~oHa~hHHe ~~ , =,,')~ c~O G=O'!-;:: _-CJ~ (53)

Ut (l"{<z H" ~ 3 aoapacraor.-2,rrpaBa OT TO~KH KropH npa ~. » 2/~ IIoc
llpHMeHH.fI WoPMY~1I (44),(45) H (5I), rrO~qaeM, ~TO B 3aBHCHMOC

RMhK;y corvracao (43) 03 == 3~ /2A , TO aa HepaBeHCTBa ~ .» 2/3 H 
TI1 OT napaMeTpoB raMnnhTOHHaHa B TO~Ke ~? CKa~OK TeIIJIOeMKOCTI1 

aepaseacrna A >J /Z HMeeM ane~IOillee ycnonae aaoaaxsaoronoapacea3 
HMeeT 0,IUi0 HS ~BYX c~e.n;yIOOlHX sHa~eHHti:HHH Bcex KOMITOHeHT HaMarHH~eHHOCTH: 

;'; l.. j J1c -)\~ = 1.. 0;. = kLI C>
(/'V. - ~Lt' I~ _ -2 I' r 3 JJo 

< A ~ 9]3. 
£)=(9/ ~ 3Z ~ 

8'1'0 YC~OBHe y"JKe yrrOMHHaJIOCh B nonpaaneae 2. I - WOPMY~a (23). AHo ;;)i = . A:-:2~_ c-!? -f - - Z (54)
AC(/v6,1 .LtG l ~ .Jr.-0 366(-L ,) 0:: - - . 

Ma~hHOe BospacTaHHe Bcex KOMllOHeHT HaMarHH~eHHOCTH Be~eT K HeCTa6~h 8=(9? t' t 3:J 

tHOCTH CHCTeMH, nocKMhHy TennOeMKOCTh (I3) CTaHOBHTC.fI oTPHuaTe~hHoH. 
Tor~a KpHTn~eC.Imtt HH,IJ;eKC dt" ;IJ,JlH. TennOeMKOCTII B TO~Ke 8.. ;> paseu

CHe~OBaTe~hHo, YC~OBHe (23) eCTh yanoBHe cymecTBoBaHHff ~soBoro rre oG . = 0 0.:- J- /2, 'Z 
pexo~a I-ro po~a. CHeBa OT TO~K3 KroPH HaMarHH~eHHOCTD B aTOM any~ae t , (r 3 

HY~eBaH, rroaTO~ BeTBh ~ I He pe~syeTC.fI, a pearrHsye~Uff BeTBh ~ 15. eXt' = -f:> 0;,- = ~. (55) 
AHOManhHOe nOBe~eHHe OT~e~hHHX ROMllOHeHT HaMarHH~eHHOCTH BOSMO~O 3aMeTHM, ~TO rrpH Bcex SHa~eHHHX rrapaMeTpOB ra~l:>TOHHaHa, .n:o
rrpH YCJIomm (22): O.&:.. .4 ~ ;. rrYCKaIOumx .n:aHHHH aHa~s rrOBe~eHH.fI HaMarHR~eHHOCTH H Te~OeMKOCTH B 

QT06u B~cnHTh KPHTH~eCKR~ ~eKC ~. ~ Te~OeMKOCTH, orrpe TO~Ke (9 = 6/1 ' BIDlMRffeTCH COOTHOIlleHHe 
~eMeMH!.KaK 

eXt' + £.jli =.i ~ i z: -1) 2) 3 . (56)
d.~ - et/n (eIzC/t'a )"Z/J] ~ (50) rrO~06Hoe Hcc~e.n:OBaHHe TepMO~aMH~eCKRX xapaKTepHcTHK BO BceM 

t Y?-O 
HHTepBa~e TeMIIepaTyp 6y~eT rrpoBe~eHo B rroane~IOmeH pa6oTe. 

saMeTHM, ~TO co;~acHo (37) H (45) npozaaonaae ?<iPty, BXo.n;.qnme B 
(30), BOJmSH cooTBeTcTBYIOOnDC To~eK rrepeopneHTall;rIH t9? Be.n;yT ceca r 
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EaKacoB A.A., roKanoB B.I1. PI7-88-844 
MHKpocKOnHtIeCKaH r-eopaa cnHHOBhIX 
nepeopHeHTaUHH - TepMOAHHaMHtIeCKaH 
yCTOHtIHBOCTb H o6mHe CBOHCTBa 

AHanH3HpyeTcH yCTOHtIHBOCTb TepMOAHHaMHtIeCKHX COCTOHHHH 
AnH npeAno~eHHoH paHee aBTopaMH reTepo~a3HoH MOAenH co 
cnHHOBWMH nepeopHeHTaUHHMH. OnpeAenHIDTcH TOtIKH nepeopHeH
TaUHH H TOtIKH KroPH H HaXOAHTCH KpHTHtIeCKHe HHAeKCW B 
3THX TOtIKax. 

Pa60Ta asmorraena B Jlacop a ropna TeOpeTHtIeCI(OH: <PH3HKH 
0115111. 
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ITepeBoA M.I1.IToTanoBa 

Bakasov A.A., Yukalov V~I. PI7-88-844 
Microscopic Theory of Spin Reorientations 
Thermodynamic Stability and General 
Properties 

Stability of thermodynamic states is analysed for the 
heterophase model with spin reorientations, earlier pro
posed by the authors. Reorientation points and Curie 
points are determined and the critical indices are found 
in these points. 

The investigation has been performed at the Labora
tory of Theoretical Physics,JINR. 
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