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I. BBe,nemre 

}faytieHHe KaJll!dpOBO'llHYX Teopmt Ha pemeTKBx - O.ztHH H3 OCHOB­

HYX MeTo,noB no.ny'l!eHRll cpH3Hll0CK.ltlX pe3YJlbT8TOB BHe paMOK T00p:l'W 

B03MYU1eHd. H xoTH Henocpe,nCTBeHHoe npRMeHeime perueTot{Horo 

no,JtXo,wi CBH3aHo c cy111ecTl!e.HHHMH TPY.nHOCTmm:, aaMe'iaTeJII>HllM HB­

.llHeTCH B03MOlltHOCTb HCllOJlb30BaHHR pa3JIH'IHYX ynpo111eHHHX Mo,neJlett 

H npH6JlIDRelmft. IlpH 9TOM Bl:l'll'ICJ10HRll SHa~TeJlbHO ynpo111aDTCJJ, a 

llOJJy'leHHHe Ka'leCTl!eHHHe H K0Jllf<l0CTB0HH!i0 pe3yJlbT8Tbl OCT8DTCH B 

CH.110 H B peaJlbHHX (HO 3Ha"lHT8JlbHO 60Jlee CJIOlKHblX) @13H'l0CKIDC ·.reo-

PWIX· 
YnpomeHHe aaKJ11!JtlaeTc.11 B nepexo.ne K Mo,neJIJIM c 60J1ee rrpocTott-

vi:cKpeTHoit - rpynrrott CHMMeTp:l'W, TaKHM KaK KaJIH6poBOtrHHe MO­

.neJI.H H3HHI'a, IlOTTCa, l~N) -c!IIMMeTplf<IH!ile Mo,ne.JIH H T.,n. K tIKCJJY 

H.aH60Jlee pacnpocTpaHeHHHx rrpH6JJ.IDKelid CJle,IzyeT OTH0CTH M0TO,n 

cpe,nHero IlOJIH H Ce,If,llOBO.R TO'IKH, BapH.8.I.1,HOHHOe HC'iHCJleJme, 'lHC­

JleHHHe pacqera MeTo,noM ~.l oHTe-Kap.110 H T • .n. Ps.n pa60T c HCIIOJlb30-

BaHHeM 9THX llO,JtXO,nOB MOlltHO HattTH B CCblJIKSX (I-4]. 

lvlu B CBOIDC npe,ltl:i.IJYlllHX pa60T8X (5-7) npmvieH.HJIH HeCKOJlbKO 

RHO.it M0TO,n' OCHOBaHHbltt Ha HCITOJlbSOBaHHH crrer.uraJlbHO« C.clCKOH0'l HO­

MepHott perneTKH - .nBYXMepHoro o6o6me:mur ,nepeBa Ka.RJIH. lfay'!aeMble 
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MO,IJ.6JIH rrpH STOM y,u.aeTCH TO"IHO peIIIHT:&, H • XOTR caMa peme'l'RB B 

rrpHHrnme JimllJ, H6RaH TOIIOJIOrK"leCKaR a6CTpaKIUIJi, npH HaJIOaeHHK on­

pe,n.eJieHHIDC yCJIOB:i'Itt IIOJIY"l80MHe pesyJl:DT8Tli npe,IJ.CTSBJlllllT HS ce6R 

HeKoe npK6mnteHHe ;rI)1H 061i'iHliX pemeTOK. B TO ge BpeMR HeJU.8.11 He 

OTM0TH'l':D TO rrpeHMJmecTBO, KOTopoe ,naeT HCIIOJl:DSOBaHKe 8H8JDIT.lfll0C­

KHX Blipaaelllrlt npK HayqeHHK KPHTKll:eCKHX CBOICTB. 

HacT0.1111lei1 CTanea MH npo,n.oJ.lllt8eM STY cepHI> pa60T, paCCMaTPH-

8811 Tenep:o Q. -KOMIIOHeHTHYll KaJm6poB011HYI> MO,IJ.eJJ:& IlOTTCa c IIOJIJl­

~H MaTepPIH (XHITca). Ua pe8yJl:DT8TOB m>YrPIX pa60T HSB0CTHO, 'llTO 

Ha CTaH,ItapTlillX pemeTI<aX 9Ta MO,IJ.eJU. HMeeT TPH ~Sli: KOHif81MeHT8, 

XHrrca H CB060~ sa~B (pHc.I). Bee Tpll itieaY OT,JleJleHJi nepe­

XO,ItaMH I po,u;a, np.lflleM JlllHHJI ifleSOBliX nepexo.u;OB M03.JtY xoHJI>alueH­

TOM H XarrCOM 9aR8H'llHB80TCR R.PllTH'l8C~OI TO'llKOI c nepexo.Jl,8 

~aKKM o6pasoM, 9T8 MO.IXeJlb, H8CMOTPll Ha 8Ha'qi/[T0Jll>Hyl) npoc­

KM88T BeC:&Ma 6oraTY8 RPHTH110CKJ!e CBOICTB8, 'llTO yae CSMO 

C'e6e aac.71YlltHBaeT Hay11emm. 

IlocTpoeHHe CT8Tl>K TaKOBO. R § 2 onpe,u;eJieH8 pemeTKa K KpaT­

KO yKaaa.HH HeKOTOpHe ee ocodeHHOCTH. ~OPMYJlllPOBKa MO,IJ.0JIH npne­

,n.eHa B § 3, KPRT.lfll0CKHe CBOICTBa paCCMOTpeHli B § 4, § 5 IIOCBR· 

meH CBOi1CTBaM MO,IJ.0Jlll B npe,n.eJie dOJI:DillHX J~ . 

§ 2. PemeTKa 

PemeTKa, HCITOJI:&ayeMaJI B padoTe, CTpoHTCH IlOCJ10,IJ.OBaTeJ1:&HYM 

Hapa!UHBaHReM 060J1011eK. B xa11ecTBe HYJ!eBott o6oJIO'llUf 6epeTCH H0H­

Tpa;u,.Hlli1 ~KeT, a BCe IIOCJ10.IJYllllH0 IIOJ!y118lOTCH npHCTpaHBaHHeM 

ITO 0 IIJI8K6TOB K I<al!Ol:OMY CB060,IJ.HOMY pe6py npe,Il.li,nymett o60JIO'llKH. 

06pa30BaHHaH B HTOre pemeT~ (pHc.2) xapaKTepHsyeTCH KOOp,IJ.HHa-
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LUIOHHHM 'llHCJIOM ( 'llHCJIO IlJI8K0TOB. BliXO.ltRillHX KS 0,IJ.HOro pedpa ) t +I 

H HM&eT deCKOH81:1Hyll JCayC.JXOIXPoBY paSMepHOCT:D. 

CBolCTBa aTol pemeTKH .JXOCTaTotnro nom>o6Ho OillicaHli HSMH B 

rrpe,IJ.li.IJYl!tlDC CT8Tb.IDC [5-7] • UOSTOMY 8.JX0C:D JllDIIJ, ROpoTKo OTMeTHM 

ee OCHOBHHe OTJI.lfllHH OT CT8H,napTHliX pemeTOK. 

rJiaBHOe OTJml!He COCTOHT B RBHOI H69KBKB8J10HTHOCTH ,Jij)yr ,Jij)yry 

IIJiaK0TOB HS pa3HHX o60J10110K Ha-aa pasHoro paccTOJIHWI .JXO rpaHH-

1.Ui. TaKa.R: H6SKBHBaJI0HTHOCT:D HMeeT M6CTO H Ha CT8H,napTHYX pemeT­

KaX KOHeqHoro pasMepa, 0.JXH8KO OHa YCTpaHHeTCH B npe,n.eJ!e decxo­

He"IHol pemeTKH (TepMO,IJ.HHaMJ111eoxoM npe,n.eJ!e) BBH.IJY Hc11eaaKl!{ero 

.BJIIDUIHR rpaHH'IHblX IIJiaK8TOB. B HallleM cJ1y11ae 'llHCJIO IIJiaKeTOB Ha 

IIOBepXHOCTH Toro xe IIO.Pff,ll;Ka, qTo H llOJIHOe 'llHCJIO IIJI8K0TOB pemeT­

KH, llOSTOMY BJI.WlHHe rpa~ He npeHedpelltZMo .naae B T6pM0~8MH-

110CKOM npe,u.e.11e n. - oo ( n - 'llHCJIO odoJ1011ex) • PemeHHe a Tott rrpod­

JI0MH, Il038RMCTBOBaHHOe H3 TeOpP!H CIIHHOBHX MO,IJ.e.11ea (c~,HarrpH­

Mep, [5] ) ' 38KJI!Otr80TCH B paCCMOTp~HHH Jllll!lh COBOKYllHOCTH IIJiaKe­

TOB, JI0lKBmHX r.71Y60KO BHYTPH pemeTKH, deCKOH011HO ,IJ.8J10KO OT rpa­

~ IIPH n - 00 
• H IlOSTOMY IlOJIHOCTl>ll SKBKB8J10HTHHX. 3qxpeKTKB­

HO 9TO 03Hatra0T BH6paCHB8Hl!e HS CT8THCTH11eCKOtt CYMM!i BCex 11116-

HOB, CBH88HHYX c r~ea, H HM0HHO B 9TOM 98KJIDll8eTCH YIIOMJIHY­

toe Bsme orpaHHqeHHe, uocJie HaJioaeHHH KOToporo rrOJiy'iaeMHe pe-

1YJI:DT8Tli MOlltHO C11HT8Th HeI<HM IIpH6JIHaeHHeM ,IJ.JlH 06li11HHX pemeTOK. 

BTopoe OTJIHlD!e COCTOHT B TOM, 11'1'0 ~ yae.11 pemeTKH B rrpe­

:n;eJie n. - 00 OKa31iB80TCH CBH88HHYM c 6eCKOHe'iHYM 'llHCJIOM coce.u.­

HHX yaJ!oB. B pesyJI:DTaTe nepecTaeT BsnOJIHHThCH HBBeCTHBH TeopeMa 

3JIHT3ypa (9) ' cor.nacHo KOTopott B pemeTO'llHYX MO,IJ.eJIHX, odJUl,D;aD­

lllIDC JIOKaJIDHOit CHMMeTpHeit, cpe,IJ.Hee 3H8116Hl!e JIOOOtl KaJIHdpoBO'llHO-
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-HemmapzaHTHOil BeJlK'llllW He MOllteT Ol:iT:b OTJJH'IHl:lM OT TpHB:lmJlDHOrc 

3Ha'!emm: (TaKHM 3Ha'!e.EmeM B CJiy'lae Q -KOMIIOHeHTHOA MO'AeJll'I 

IloTTca Oy'AeT I/Q. ) • 0,nHaKO, KBR ow.to He;naBHo noKSsaHo B pa­

ooTe (IO) , STO YTB0.Pll<.Il:0HHe He OTHOCHTCH K 00CKOHe'lHOMepH!:lM MO· 

'Ae.JIRM, TaK KSK cymecTBeHHYM yCJlOBHeM npH 'A0K838TeJ11>CTBe Teope­

MH 3JIHT3ypa Ow.to KOHe~oe 'IHCAO CTeneHeA CB060'Al:i, Ha KOTopoe 

BOS'AeilcTByeT xaJmopoBotnioe npeo6pasoBaHHe, coBepmaeMoe B y3Jl8x 

perneTKR. 

IlocAe,D;Hee OTJJH'!He rrpoHBJlfJeTCS! TeM CHJll>Hee, '!eM OOJ11>llle B6JJH-

'!HH8 KaAH6poBO'!HOA CM'3H ~ ~ • 0 np:nmmx aToro R CIOJiy'laeMYX 

pe3yAbT8Tax H8IlHC8HO B § 5. 

§ 3. Mo.neJlD 

,lJ;m qiopMyAHpoBKP.! MO'AeJJH HeOOXO'AHMO ,ll.Dc:I ! ' Id.UGI u830BHX nepeMeH­

HHX: rroM MaTeprur (XKrrca) 6 i , onpe.neAeHHHe B y3AaX pemeTKPI 

H rrpHHRMB nuze 3Ha'!eHKR B rpyrrne l ( Q ) ( Q. xopHeA RS MHRMOA 

e~HHI.$); KaJJHOPOBO~e IIOJJ.ii u i.j • onpe'AeAeHHH0 Ha peopax H 

rrpHIDIMaQlU'fe 3Ha'le.HIDI HS rpyIIII!:I l ( NQ ) • 3.necb N - rroAoimTeAD­

Hoe ue~oe 'IRCAO, KOTopoe MOlKHO HHTeprrpeTHpOB8Tb KaK 3apH.n 

irnr r coBcRoro 6osoHa. l.lH orpaHR'IIDACH JIBm:b pacmnoTpemi eM CJIY'laH rl=t 

,T(ettCTBHe MO.IJ;eJIB COCTORT R3 'lliCTO KaJJH6poBO'!HOA '!8CTH li '!~eHa 

B38RMo.neACTBIDI H HMeeT BH.IJ; 

S = 53~ L Supf 1 1 + ~m ~ 06i. Utj6j, 1 
pe <.(J> 

(3.I) 
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r.lle o - cm.mo.JI KpoHexepa, Upe = Uy UJK UKtUei: - npo111sBe,lleID1e KS­

JJHOpoBo'!HHX nepeMeHHHx BltOJll> KOHTYP8 IL!8KeTa, nepBSR cyMMS oe­

peTCJI IIO BCeM IIJJ8K8T8M pemeTKH, BTOpaH no BCeM pe6paM. 

CTaTHCTH'!eCRSH cyMMa MO,ll8JlH onpe,lleJIHTCJI R8K cyMNa IIO BC8M 

KOI$n'YpaUMM: 

l (~9 1 J3rn) = L exp 5 , 
<u,6'.> 

(3.2) 

a CBOOO.llHSH SHepru, npBXO.wmiaicH Ha OJtHO pe6po: 

·f<~9 1 l3m) = - ~ten l ' . (3,3) 

r.ne Nt - nOJIHoe 'DICJlO pe6ep peme'l'KH. 

.neACTBHe (3.I) HHBSPHBHTHO OTHOCHT8Jlldl0 COBepmaeMoro B 

y3Jle (AoKa.JWloro) ~ ( G. )-npeo6pasoBSHHJi Si • TaKoro, 'ITO 

6i - St6i H Utj- si.Ui.jSj (3.4) 

HcnoJIJ.syn &TO, sa•cHpyeM Bee crumoBse nepeMeHHHe 6 t = I, 

nepel,JtR B TSK Ha8HB80MYI> "e~I>" R8JIH6poBicy • .netc'l'BHe MO,lle­

JJH npH 9TOM JIPH06peT88T BH,ll 

sq>=~~ L. 6upt, 1 + ~m ~ 6utj '1 ' 
pe < iJ> 

(3.5) 

a HS CT8TCYMMH BYIJteT MHOlltHTeJU. 
N 

Q. s = ( N s - 'llHCJlO yMOll) ' 

COOTB8TCTBYDllHA yMeHE.111eHB1> BO CTOJU.KO ze paa '!HCJl8 BOSMOlltHJiX 

KO$I'Ypaxudt: 

7 



l(~si~m)=QN ~exp{~~ ~6upe,1+!3m~OulJ•1}· (3.6) 

B xaqecTBe OCHOBHOro napaMeTpa llO,Pll.ItRS MH HCllOJlI>SyeM cpe~­

Hee pe6po 

1 "-L = <5U6 > = 2.- L6't Utjoj exps, 
c6,UJ 

(3. 7) 

KOTopoe noc.ne !f>HKCHpoBamm K8Jll!6poBKH nepexo~T B "HaMarHHqeH­

HOCT!>" KaJIH6poBO"IHOro IIOJJJJ! 

-I "'°" cp L=<U>=l LUy9P5 . 
(6

1
U) • 

Co CB06o~ol aHep!'He! 8T8 BeJllI'ntHa CBJISaHa COOTHOmeHHeM 

_ll_ = ~ - a~m 

(3.8) 

(3.9 ) 

ll.. Jra71R8TC8' Ta:K.HM o6pa80M' BeyTpeHHel aHeprd' IIPIDCOJtRmelca Ha 

o~o pe6po pemeTKH. 

PemeHHe MO~eJllt ocymecTBOR0TCJi M8TO~OM peicyppeHTHHX COOTHO 

memnt. IlOJJYtmT!> me HeTpy~o. CTaTcyMMy Mo~eJllI MOllHO BHpaSHT!> qe 

pea CT8TCYMMH OT~8Jl!>HHX B8TBel: 

8 

·x 
zC?::: .Lexp{A 5u·e 1 + !3m LOuo. t} [an(U~J·)} K 

o JO p ' • ' LJ l (J u d <~~ 

x [ 9 n ( u; t<) J ~ [ 9 n ( u :e ] r [ ~ n ( u r ~ ) J t , 

s~eC:b 9nlU0
) - C'l'aTCYMMa B0TBH, co~epgamel n. 06MoqeK H C'l'ap­

cyonel c pe6pa HYJI9BOI 06MOqQ. IIoc.ne,nHJl.!i B8JlllqHHa BHpairaeTCH 

~epes a / u1
) : 

i:Jn-1' 

911_1\U
0
)= .Lexp f~a5up'ti1 +!3m ~5u~J 11} [~n-1(UJt<)t ]I, 

u, l d <•J>1 

(3.IO) 

x [~0-1\U~e)]~ [~n-1 lU~t)]~, 

BBe~ o6osHaqeHHe 

X0 = ~ 0 (Ufl)/9n(U=1) (3;II) 

1 
H OTCYMMKpoBaB IIO BC8M 8Ha'18HHSUll u ' IIOJJY'IHM pexyppeHTHYD IIOC-

Jie~OBaT0Jll>HOCT:b 

X n = f (Xn-1) , 

r~e (3.I2) 
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f lX,~~, ~m) = { [(a2-a+1)e'S+(C1-1)(a2+1) ]X
31 

+ .3e'm[(o·t)e'9+a
2
-a+t] x2

K+ 

+3e m(e cJ+a-1)X +e m a[(a-f)e i+a-a+f]X +3ae (e 9+ci-t)X + 2,13 Po t 3.J'i } I { p 2 ~ An , z~ 

+ 3ae 2Pm Xt + eias +.3,m 1 · 
3,11eoi. H mute MH ,wIR ynpo111emm fl>opMY.71 BBeJDI o6oaaaqeHKe 

a=Q-1. 
B TepMonHH8Ml!lleoxoM npe.u;eJie n- oo aTS nooJie,110B&Te.7ll>Hoou 

* CX:O,Il;H'l'CR: K x - YOTOitllH:BOMY pemeHltQ ypaBHeHWI 

flX, ~S'~m) =X. (3.I3) 

TaKBM o6paSOM, 9TO ypaBHeHHe OOOTOJIHM'. M0,11;8.llH. llaJmqHe y Hero 

6o.nee 0,11HOro YOTOitllHBOro pemeHHR 08H8'1!8eT HSJlH'Die 0001111eoTBYD-

lllHX 488. 

11epea Be.11.HllHHY x BHpall8V1'08 BOe TepMo,Il;HH8MlAeOIGte II8pBMeTpH 

M0,11e.71H, H0 .08M8 oHit He kMeeT KOmtpeTHOro @l3HlleOKOro OMH0.718. 

IIoaTOMY ,1T,JIJI -ynpo111emm no0.11eJ.tYllltl!X BHK.ll8,ltOK lle,11eM HOBHe 0603H8-

qemm! 

e =.(e~S+a)/(e13s -1) 

IO 

f-X 
3 e---

13 "" ax+ 1 (3.I4) . 

I 

11 

I 

IlepeMeHHaH x, KaK C.710,JzyeT ll3 (3.II), MeHHeTCH B npe,11eJlax OT 0 

.110 00 • C.71e,110B8Te.Jll>HO' l10IJYCTRMaH 06JiaCT:O 3Haqemnl l1JlH ~ -

-1/o.<y<1 • 

Cpe.wiee pe6po, BHpageHHoe qepea aTH uepeMeHHble, HMeeT BR.11 

/m 
L = ~ ~+1 = 

em + c:tX 

(1+a.ld)(6+ a1j3) 

(1+a.)(6 +a!:J4) (3.I4) 

McnOJll>3YH ero 8H8'1!eHRe, CB060.ztHYQ aHeprRQ CRCTeMH MOgHQ onpe­

,neJIHTI> RHTerpHpo:saHReM KB (3.9). Iloc.71e npaBHJl:&Horo yqeTa rpa­

~ ycJloBHI nonyqHM cne;zzyfil~ee B~pa~eHHe: 

0.+1 ~-1 3 3~-1 9 t= en 
2 

- -en(aG+1)-en(S-1)-EnC1-y)---en(1j4+-J + 
C1 -a+1 4 4 a 

(3.I5) 

+ 0en ce-!:J 3
). 

§ 4. KpH'?l!lleCIGte CBOICTBa 

Paapell!HM ypaBHeHKe COCTOHJWI (3.I3) OTHOCRT0Jll>HO .J3m • B ne­

peMeHBHX :i H e IlOJJY'm0M 

J3m = ~(en(e-~3)-en(S+a~)]+ en.(1+a~)-fn(1-y). (4.I) 

u 
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ff sy11eue KPBTn8CROro DOB8Jl8HBR MOJl8JlB. OCHOB8HB08 H8 BCCJ18Jl0-

B811D MOHO'lOHBOC'l'B !WHRUBB ~m ( !:J) , IIPJ1 p&8JUNHYX 8H8118HBRX 

DapaM8'1'p& e (ROHC'l'8HTH ~S ) DOJU)06HO ODBC8HO B pa60T8 (6) , 

IIOSTOMY n~HB&JleM Sll80• 'l'OJJJ.ltO OCHOBBHe DO~oaemur: 

a) :EcJIH IIPB HeROTOpoM ~~ !WHltt(BR .!3111(':1) MOHO'l'OHBO B08pac­

'1'8e'l', 9'1'0 08H81188T CYII!8C'l'BOBaRH8 'l'ODKO OJtHol (fsSH. TO'<DOI Kplt­

BOI IIPB STOM Onp8Jl8JUfll'l' COO'l'OSIHBe OHC'1'8MH. 

6) Bo3HHKHOBeHHe y !Wmunm .Pm (':J) y6YB&1111ero Y11BO'l'R8 co­

OTB8'1'CTBY8'1' nORBJieHH11 uopol pSJi1 a MOJle.D. IIpm HOM oe \118111 
ODllICl:l8811'l'CR RpaftHHMK pemeHHJDIB YpaBH8HlDI (3.13), 8 cpeJtHee pe­

meHHe HeycTOl"IBBO H ODBOHJS8e'1' HepaBHOBeCBHe OOCTOJIHJUI (BOS­

pac Ta mtd Y118C'l'OK). ~aao~ uepeXO,ll l po,118 DPOHCXO.JtHT B '1'011lte, 

r)le BlipaBHHBalJ'l'CR CB060JtHHe 8HeprJIJI o6eHX ~8: 

f<Yv.l3~1J3m)= f(!:lmJ391J3m)· (4.2) 

c . 
.1lmms qssoBHX nepexo,u;oB l po,118 ~m (589) onpeJleJUtTCJI, ec.o pe-

man 9'1'0 ypaBHeHBe COBM8C'l'HO c JpaBHeHlleM 

.i3m(Y11P~) = .!3m t~n' ~9) · (4.3) 

. . 
B) IlpoM~TO"IHllM ~118eM JIBJJJl8'1'CJI nep8l'B6 IWHKitD J3m ( y). 

To11Ke neperH6a, ROOp.Jti[HBTH RO'l'Opol uaxo,aTOJ! IS JCJIOBU 

a.f3m =O, 
ay 
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azPm = o 
7 ayi 

(4.4) 

COO'l'Be'l'CTByeT KPH'l'B118CR8JI T011R8 c {fs30BOro nepex0,118 II po.na -

- xoRe"IH8H To11Ra ·JIHHHH qssoBYx uepexOJlOB I poJl8. 

BepueMCJI K paOCMElTpDaeMol MO,ll8JIB. 'I'mnr'IHan (fsSOBaJI JXDr­

rpaMMa .ztJUI He CJl'Bl!Dr.()lf 60DmHX i Dpl08,ll8H8 H8 PB0.3. JlmmJI «a­
aomix nepeXOJlOB I poJl8 AC OTJl8JUl8T ~Sy KO~M8R'l'a OT «8811 

ImTca B 88Kml<mBaeTCJI KpH'l'JAeOKOI TO"IROI C, He nepecemn OOH 

Pm • 3To OSH8118H H8JDAlle Heupe_p!DHoro . nepexo.na HS OJtHol p­
BH B .JU>Yl'Yll B 06.laou MBJIHX p

9 
B 60JU.mHX Pm B oooneTC'lBBH 

c pesy.UTa'l'8MH ltPJrHX padoT. 

Koop.Jti[HB TH R.PKTJA8CJtol T01DQI. IIOJJ.111.eRRHe HS ( 4. 4) • .PSBHll 

Ye=-(«+ F+ !-.J, 
r)le 

cl= (a-1)(.3i-1> [.3-jt+ a~aC¥ 1 -1) ] . 
3aK- (a-1) 2 (3~-1) 2 

(4.5) 

KPJ['lJ('leoae JIH,1lexc11, Heoxonito nepeo.np&Jlti.ileHBHe c y11eTOM 

B8lllero uapaye'l'pa IIO.PB'JtK& L (cu. 6 ) , BMell'l' ltll80cH11eoue 

8H8118HBR 

5 = 3' J3 = 1/2 ' oC =O 
(4.6) 

Bee ClC88aHBOe BHm8 O'l'ROCJLllOCJ. 1t 06.IJaoTH !:J > 0 • B MOJl8JlB 

HaBHl'8 (Q=r2) !WHltt(BR JmlY) SDSJUl8TOJI H8U'l'Hol (6] , H II09'1'0-

"1 IIOB8Jl8HK8 B 06.IJaom y < 0 IIOJIHOQ'l'J.I) OOBIIaJl88T c IIOB8~8Hll8M 

.I3 



B 06JiaCTH ':I > 0 • 3TO OTpaJRaeT O'i0BH,IVlYID CHMM0TpHID raMHJll>TOIDl'.a­

Ha l ( 2) MO;neJlH OTHOCHT0Jll>HO O;nHOBpeMeHHO:lt aaMeHl:l .l3rn - - J3 m H 

Ui.j ---Uij • IlpH Q.:> 2 TaRott CHMM0TpJm H0T H 06JiaCT:& '::j < 0 

MogeT npe;ncTaBJIBTl> onpe;neJieHHIDl HHTepec. OKaaHBaeTcH, 'iTO npH 

MaJIHX SHa'ieHWIX ROOp~UI.a.nHOHHOro -cm:CJJ.a pemeTK.111 0 t cpyHRURH 

J3m ( y) B HHTepBaJie - 1/a. < ~ < 0 MOHOTOHHO B03pacTaeT npH JIJD6!iX 

cpH3.lf'{0CRHX 3Ha'l0HRHX napaMeTpa ~9 , 'ITO 03Ha'l80T OTCYTCTBH0 

KPHTH'iecxoro noBe;nemur. O;u;Haxo, ecJIH K cTaHOBHTCH 6oJIDme 

HexoToporo npe;n;eJil>Horo SHB"lleHWI 0 c ( Q) ( rpaqmx t c (Ci) rrpne;neH 

Ha pnc.4), B OTPHUBTeJI:&HOtt o6JiaCTK UOHBJIHl)TCH BTOpaR TO'lRa rre­

perz6a y cpyHRIJ,lll'I ~m (':I) H COOTB0TCTB0HHO B'l'Opott y6HBa~ 

Y'iaCTOR (p.111c.5a). 3To HBJieHHe MOlltHO 6HJIO 6H TOJIROBaTl> MR HaJIH­

'l!Jile Ha qaSOBO:lt ,14H.arpaMMe eme O,nHOi!: RpHTH'i0CROtt TO'IRH C1 K JIK­

!il'!K rrepexo;na I po.na (pnc.56). O;nHSKO aHaJIHS cBo6o;nHHX aHeprd 

Ha pa3Hl:lX y'iaCTRaX rpacp:mta ~m ( y) IIORaSHBaeT, 'ITO BCH ST8 

STOpaH Jll'IHHH, BM0CT0 C ROH0'1HOli TO"llKOtt C1 , Jl0lRHT B M0T8CT8-

6.lt11DHOfi o6JI.aCTH, HHa'ie roBOPff, o6Jia",naeT 60JII>mett CB06o;u;Hott aHep­

rzett, '10M ~Ta6KJIDHl:le pemeHKH ypaBHemra cocTommJJ rrp.111 ~ > 0 • 

§ 5. Ilpe;neJI ~~ - o0 

B STOM npe;neJie npo.ll!CXO;n.ll!T 11 88MOpamraaHHe" IlJiaR0TOB, TO ecn 

Bee Upe=UUUU cTaHoBH1'cn paBllHM.111 I. B TaRoM cJiy"tJae no,n6opoM co­

oTBeTCTBY!Wlett KaJl.11!6poBRH Bee nepeMeHHHe Uij MOlltHO c;neJiaTl> paB­

HHMll I t .Ill IIOJIY'i80TCH 06H'IHaH CIIHHO:BaH MO;neJll> IlOTTC8 c raM.11!.Jil>­

TOIDmHOM 

H=a ~ &<6· o·) Sm~ l, J 
<.~J > 

(5.I) 

14 

Ha CTaH;napTHl:lX 'i0THpexMepHHX pemeTKaX npH STOM HMeeT MeCTO 

cpasoB!itt nepexo;n I po,na npn Bce'x Q ~ 3 • Y Hae Tome noJiy11aJDT­

cn nepexo~ I po,na, HO s;necD H0J!D3R He OTMeTHTl> O;nHO 06CTOHTeJID­

CTBO. B TepMO;nIDiaMH'iecxoM npe;neJie, KaR yme roBopnJiocb, Ka~ 

.Y30Jl pemeTKH 0Ka3HB80TCH CBH38HHHM c 6eCROHe'iHl:lM 'iHCJIOM coce;n-

HHX y8JIOB. Tax KaR c YBeJlll:'ieHReM p~ yBeJlH'iHBaeTCH H 'iHCJIO He­

nocpe;ncTBeHHl:lX cnHH-crm:HoBux BSaHMo;nettcTBIDl, cnerurcpHKa pemeTKH 

npoJ!BJIJ!eTCH BCe 6oJiee CJ!IJU,HO. B pesyJIDT8Te HeCROJlbRO Heoown!He 

CBOliCTBa OTM0'i8.HHliX cpa30BHX nepexo;noB. ilpeg;ne BCero OOH'iHHtt na­

paMeTp llOpJI,ItKa < 6 > - HaMarmrcreHHOCTl> - s;necb He pa60T80T t OH 

paBeH CB00MY Heynop.ir;no'ieHHOMY SHa'i8IDl'.i) I/~ npH BCeX J3m 
Tipn cpasoBOM nepexo;ne CKa'ieT BeJill'lHHB < 66 > , np.lf'{eM B ynopn­

;no'leHHott qase OHa CTporo paBHa I. HHTepecllil TBIOKe 3Ha'leHIDJ ..13~ t 

IlPH KOTOpHX npoHCX0,14H.T cpa30B!i.tt nepexo;n. HesaBaCHMO OT 'UICJia KOM-
c c 

IIOHeHT MO;neJIH Q. t .i3m > 0 npH 0 = 2. .l3m = 0 npR ~ = 3 H 
c 

.I'm< 0 npH ~ ~ 4 • TaKHM o6pasoM, MH MR 6u FIMeeM r;ieppoMarHHT-

HYD M0~0Jll> npH ~ = 2 H aHTHcpeppoMarHHTHyll II.PH ~ ~ 4 • 

B 98KJ1!0"9HK0 XOTHM OTMeTHTl>, 'ITO HaM He y;naJIOCI> OOHapylRHTl> 

TpeTl>ll qasy - cpasy CB060;nHHX sap.imoB. MoJReT 6HT1>, ee OTCYTCT­

BKe TaKlRe 06i>HCHH0TCH cnerurcp:mcott pemeTRH, UOCKOJ!DKY IlOHBJIBeTCH 

aTa cpasa npH 60JIDillHX ~~ • O;nHaKO MH He HCKJIMB.eM B03MOlRHOCTH, 

'iTO HaM He y;naJIOCl> HaitTH STY BTOpyJD JIHHHD cpa30BHX rrepexo;noB 

(Jlll:HHIO BD Ha PHC.I) H3-3a OTCYTCTBHH IlO,IOCO,Wllllero napaMeTpa 

nopH;nKS. BOSMOlRHO TaRJRe, 'iTO IIPH'IIDIOtt Hey;na'IH IIOCJIYl!U'!JIO HCIIOJlb-

30BaHRe @m<cHpoBaHHott xaJUI6poBKFI. Mu nomTauci, rrpoBecTH pac­

'!eTH 6es \Pm<CHpOBaHRH RaJIH6pOBRH, HO BH'l.HCJleHHH CJIL1lbHO yCJIOlRHH­

lOTCH (;nocTaTO'IHO CR838Tl>, 'iTO BMeCTO O;u;Horo ypaBHeHHH COCTOJJHID! 
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3 
(3,I3) llOJJy1188TCR OHO'l'eMa HS Q. ypaimeu:d ) • H n~ RllKHe 

-HHOY.Jtb .ztooiro:aepHHe pesyJll>'l'aTH HaM He y~oo:&. MY H8,JleeMoa 

pellIH'l':& s'l'y upo6AeMY B ~elmel pa6o'l'e. 

BYpu.aeM HBmy 6Jl8rO.JtBpHOO'l'L c.r.MaTIDIJmY H H.lll.HsMa:wumy 88 

Il0Jl88Hlie OOOyll;lteHHR H llOMO!lll> B pa6oTe. 
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ITO.Il.IMCH K HICYHKAM 

PHc. I CxeMa 'l'H"leCRBJI qeao:eas .D;HarpaMMa ltM Q > 3 HS -qe'l'Hpex­

MepHol pemeTKe. Bee JlllHHH nepexo,u;o:e I po,u;a. B 'l'Oqxe C 

fiPOHCXO,u;KT lfeso:mdt nepexo,u; rr po;u;a. To"IKS A COO'l'B8TC'l'BY­

e'l' CIIHHOBOI MO,lleJlll ilO'l''l'C8. 

PHc.2 HcnOJU.syeMaR B pa6oTe pemeTIC8 c xoopJtWJSUZOHHHM 'IZC~OM 

~ ::::: 2, co,u;epzal!IBR 2 o6Mo-cnm. 

PHc.3 ~asomre .D;HarpaMMH MO.lleJ.IH np.11 Q. = 3 :e: peaHHX 0 . Cnpa­
c 

:ea yxaaaHI:I aHa11eHHH ~m np:e: ~~ _. oo 

PHc.4 rpeipim 38BHCHMOC'l'H '!c (Q.) • B 0<5JiaCTH I ll0m!Jlfl8TCH B'l'O­

PBJI Me'l'Sc'l'a6Jl.lll.H8JI .mnnur qeaoBHX nepexo.D;OB. 

PHc.5 a) I'pa~ 8811.llCHMOC'l'H ¥m(':J) np:e: Q. = 3, o = I5. BH,ItHo 

n0Jm11eHJ1e y6HBB.mtero yqac'l'KB. B o6JiaC'l'l'I y < O. IlyHK'l'KP­

HOI Jll!H.1181 O'l'M8"1eH M8'1'8C'1'8<5KJll>HHI qeaoB!rlt rtepeXO,ll. 

6) ~aao:saa .D;HarpeMMa np:e: '!'ex lite aHa-qemmx ~ H (f • 

Cll710111HlU! J1HHl1fl COOTB8'1'C'l'BY8'1' 0<5H"IHHM qe30BHM nepexo;u;aM, 

'l'O"le'llH8J! - M8T8CTa6l't1IDHeM. 
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