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HayqHHe PYKOBO~HTe~: 
~ORTOp ~R3KKO-MaTeMaTKqeCRRX HaJK 
npo<!Jeccop 

R~aT WH3KKO-MaTeMaTKqeCKHX HaJK 
CTapmRZ HayqHHH COTpy,nHHR 

OilJmmanHHe onnoHeHTH: 
~oRTop WH3KKO~~aTeMaTKqeCKHX HaJK 
CTa~ Ha~ COTpy,nHKK 

Ra.H;JUUI;aT WH3liRO-MaTeMaTl!"'ecKBX BayK 

cTaf.llll!it Ha~ COTPY.nmnt 

H. H.EOI'OJTIOEOB(MJJ . ) 

A. l.l .KYPEATOB 

H. IT. ITABJIOUI001 

IT.IT.KYJOOll 

Be~ee HayqHo-Hccne~oBaTeXDcKoe yqpe~eHRe : 

HHcTRTYT TeopeTl!"'ecKOH wxsBXH AH YCCP I~eB. 

ABTope4JepaT pasocnaH " " 1979 ro~a. 
38111ll'l'a ~ccepTamm cocToHTCJt " " 1979 ro.n:a 
Ha sace.n;aHKH CnenaanHsMpOBaHHoro yqeHoro coBeTa K047.01.01 
Jia6opaTopHH TeopeTnecKoA ~SKKH 06~e.n;BReHHoro HHCTHTYTa 
rmepHHX HCCJie.n;oBamrli, r. )ly6Ha, MOCKOBCI<Olt o6JiaCTR. 

C ~ccepT~e~ MOXHO osHaKOMHTLCJt B 6z6JIHoTeKe ORHH. 

Y~e~ ceRpeTapL CoBeTa 
Ra.H;JUUI;aT wxsHRo-MaTeMaTl!"'ecKHX HayR 

B.H.JHYPABJIEB 

OEI!lAH XAP.AKTEPHCTHKA PAEOTH 

AR•nanHOCTL rrpo6Jie1m. BBw.ny sHa-qneXDI 
HliX 38,lla~ T80pmR YHOrBX TeJI, HCMe.n;o:samte ROTC 
npe.n;MeT CTaTH~eCROft MeXBBHKH, BSZHelmee SHE 
paCCMOTpeHRe WX3l!"'8CKBX MO.n;e.neA, TO ecTL H8RO, 
CHCTeM, TeY liLlm mmM CTIOC060M OIIHCHBBilllti!X peal 
TaxHe MO,n;eJIH TI03BOJIJIIIT, BO-nepBHX, UOJIY'DITL 141 
pemeoe :a:ccne.n;yeuoft s8,lla~, He OIIHJl8!lllteeCJt Ha 
,ItH H, B ~CTHOCTH, M8TO.IJ: T90plm BOSyYillemdt; Be 

S8,lla~ IIOI')"J.' CJIYD'l'l> TeopeTl!"'9CKli1M OimcaHH8M, 
r:a:x c~eCTBeHHHX .n;eTa.nax peaXDHoft wHsnecxol • 
cxe.n;oBSHBK Mo.n;eJII>HHX s8,lla~ cTaTHCTnecRoft WHSJ 
BSZHSR H.n;88 MaKpoCKOnl!"'8CKOI 9KBBBBJI8HTHOCTK, 
Ha BOSMOXHOCTH np:a: HSyqeHHR 06~eMJIHX CBOltCTB : 
BJIHHHHe BHelllHHX rpam!'lHliX yCJioB:a:A, cna6o BJmm 

B COOTB9TCTBHH C 9T.I!M TipRHUHTIOM CTaTHCTJ!"'eCK~ 
aCHMTITOTJ!"'eCKOe TIOBe.n;eHHe CHCT811 MHOrBX ~aCTR 
HaMJ!"'ecxoro npe.n;e.nLRoro nepexo.n;a, JlBJUllOI!leroCJt 
nHUa MaKpocxonnecxol aRBRBaJieHTHOCTH: 

N-- ex::> , v-- 00 • .j =- c 

r.n;e !/ - ~cno '!acT~ B CHCTeMe, a Y - ee o 
Tal0i1M o6pasOM~CHMTITOTKq9CKH TO'!HHe Me 

BHX 38,lla~ CTaTHCT~eCROI MeXaHHKH .IJ:aDT B03M03 
Bammx cBe.n;emdt o peanHHX wxsl!"'ecKKX nponecc 
rn Te.n (HanpHMep, <PasoBHe nepexo.n;H B 6oseBCR 
CHCTeMax)~B MOrYT CJIYXBTL OCHOBOI .n;JIH CTporoi 
peaJIHCTJ!"'9CKHX CHTyanaft. 

861te;li{HeWMil 

UeJHl':J:X1 tu:f;,aJl 
6Jii6JtJf!OT 
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i<!aTeMaTli'IeCKJiiX Ha.ylt 

lo-MaTeMaTli'IeCKPIX HaYK 

COTPY.IUIBK 

onnoHeHTH: 
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IT. IT. KYJrnlll 

HayqHO-KCCJie~OB8.Te.JI:&CROe yqpe~eHKe: 

lrnecxoi (pxaKKK AH YCCP I\HeB. 

. " 1979 ro~a. 
" 1979 ro~a 

ltte~anKSl!pOBaHHOro yqesoro COBeTa K047.01.01 
l>peTJI[tleCROI /pKSliRlll ()(S,e,ItmeHHOro l!HCTKTYTa 

,n:ycssa, MocxoBcxol o6~acT:e:. 

~amtel IIOZHO OSHaKOIOIT:&Cff B 6li!6.nKOTeRe 0ID!l1. 

YqeBH:Il: cexpeTap:& CoBeTa 

~ISKRO-MaTeMaTli'IeCRJi!X HayR 

B.M.JHYPABJIEB 

OE!IlAli. XAPAKTEPHCTHKA PAEOTH 

AKTYaJil>HOC'l':& rrpo6.ne)m. Bl3KJtY aHa'D!Te.JI:&HOil . CJIOUOCTH pewn.-
. . . 

HHX a~aq T60paH MHOrHX Te~, KCCJie~oBaHHe KOTOpHX K COCTaanH6T . 

npe,ltMeT cTaTKC'l'lt'!ecRo:ll: Mexa.mtKll, BaxBeilmee aHaqeHKe npzo6peiaeT 

pacCMoTpeHKe (pxaxqecm J.lo~e~e:ll:, To ecT:& HexoTopm ynpo111emmx . 

CKCTeM, TeN llfJIK lnmM CUOC060M OnKCHBSB>l!IHX pea.n:&HHe SaKOHOMepHOC'l'K. 

TaKKe Mo~eJIR noaBOJIJmT, oo-nepBHX, _no.nyq:irr:& MaTewtTli'IecKK cTparoe 

pemeHKe KCCJie,ItYeMoft. a~aqx, He Omrpallllleeea HB. npli!6meHHH~ MeTO

~H lil, 'B qacTHOCTR, 'MeTO~ T60pli!H BoSMY!IIeHd;"BO-BTOpHX, MO~e.JI:&HHe 
s~aqx. MOI'Y'l'. c.nyDT:O Teope'l'li'Iec:Kli!M. OnKCaHKeM, ~eKBaTHW. BO MBO

r.HX c~ecTBeHHHX ~eTanax pea.JI:&so:ll: <f;xaxqecKoil cKTyanBH. ITPJi! li!c

CJie~oBSHHli!.Mo~e.JI:&HHX a~aq cTa'l'KCTli'IecRo:ll: ~KaKRB'li!cnonayeTCff 
BBltHM Jme.li MaKpoCKOnHtteCROI!: SKBHBB.neHTHOCTK, ROTOpM OCHOBaHa 

Ha BOSMOEHOCTK npli!·l!a~eHKK·oCS~eMHHX CBO:Il:CTB Bel!I6CTB8. YCTpaHKT:& 

:s.D.mme BHeiiiHKX rp~ yCJioBKI!:, CJia6o BJ!KfiD!IIHX ·sa aTR cBo:ll:cTBa • 

B COOTBeTCTBRR C STKM n~OM CTaTRCTRqeCRaJi MexaHKRa Ji!ayqaeT 

aCKMnTOTli'I6CKOe noBe~eHKe Cl!CTeM MHOrKX qaCTKU B CMHCJie TepMO~

HaMlflieCROro npe~e~:&soro nepexo~a. SIBJifiiilllleroc:H peamamn!eil np:e:ii.;.. 
nKOa MaKpoCROURqeCKO:Il: SRBHBa.neHTHOCTR: , . 

N--oo. V-oo,N=-const • '. . . 1[ 

r~e /ol- qRCJIJ qacT~· B cRcTeMe, a Y - ee o6~eM. . 

TBKHM o6paaoM,aCRMDTOTli'IeCKH TO~e MeTO~ pemeHli!Ji MO~e.JI:&
HHX a~aq CTaTRCT~eCKOil MeXaHKKH ~SB>T BOSMOEHOCT:& no~eHHJi 

BaxHHX CBe~eHK:Il:.o pewn.HHX (pi!:ali'IeCKHX nponeccax B CHCTeMax MHO

rnx Te~ (HanpHMep, ~SOBHe nepexo~ B 6oaeBCKKX K ~epMHeBCKKX 
czcTeMax), li! Mo~ CJIYDT:& ~cHoBoil irrsr CTpororo pacCMoTpeHli!Ji 6o~ee 
pea.nHCTli'IeCKKX CPITyanH!. 

eilo~U€llaWit nncmry'l 
snep~x1 ncc~~no~ 

~~fii6Jif.F10Te!il · \ 



UeJffi pa6oTR. O~HOBHWI ~eJffi .IUicceprarnm sB.RJmtraeTCH B MaTe
MaTxqecKH CTpOrOM KCCXe~OBaHHH.HeKOTOpliiX CHCTeM RBaHTOBO~ CTaTKc
TKqeCROfi Me:xa.mnor: no~emm acmmToornecKH TO'D!oro pemeHKH .ltJIJI 

TepMo~SMKqecxoro nooreaqHaxa c noMo~m MeTo~a annpoxcBMHpymmero 
r&mJII,TOHllaHa, Onpe~eJiemm 0611tl1X SaROHOMepHOCTe~, 06YCJU!BJ!l!B8Jl!!Vi'X 
B03MOJtHOcT:r:. no~emm: acnrirroTxqecKH 'l'O'D!oro pememm:, xsytremJK 
acHMnToTnecKHX cBoicTB xopp~oHHHX WYHR4KI .ltJIJI ~ocTaTo'D!o mx
poxoro RJiacca cxcTeM. IIpx aToM oco6oe BIDIMaHlle Y.JteMeTCH pacCMOT
peRHD 3~a~ C napHHM B3aKMO~efcTBKeM 6030HOB K WepMKOHOB. 

HayqHWI HOBKsHa x rrpaKTnecxWI qeHHocT:r:.. B XKcceprarnm xc
cxe~oBaH RJiacc Mo~eJffiHI:lx cxcTeM, ~onycxB.Ilii1HX nommeaxe onepaTop
Hol cTeneBK c noMo~ MeTo~a annpoxcBMHpymmero raMRX:r:.ToBKaHa. B 
exytrae WepMHeBcxxx cxcTeM Y.ItaeTCH noxasaor:r:. Tepuo~ecxym ax
BBBSJieHTHOCT:r:. KCXO~Hoft MO~eJffiHO! H aDnpOXCBMHpynmel CHCTeM 6es 
xcnoJffisoBB.ima: cne~ npe~oJIOJteBK! o ~opxsyeMoCTx · H.ttpa 
'B3BHMO~e!cTBHH K noBe~emJK XOppe~OHHHX Cpe~HBX ••. 

PaccuoTpea aoBHft no~o~ x npo6JieMe annpoxc~. cBHsaa
Bm! c · ypllBaeJmJDm c&~ocorJiacoaamm:, noJIY1!aeMm.m Hs Tpe6oBEUmR: 
TepMo~&~xqecxo~ SXBBBSJieHTaocorx (B CMRcxe Be~eM) MO~eJII,Hoft 
K COOTBeTCTnyDmHM 06pasoM nOCTpoeHHo! annpoRCKMHpynme! CKCTeMR. 
Ha OCHOBe paSBHTOrO ITO~o~a paCCMOTpeHI:l HeROTOplile 3~R"DD 

1 
OnHCil

Baromze~napaoe BSRKMo~e!cTBKe 6030HOB x WepMKoHoB. 
llpoBe~eao ~oxasaTeJI:r:.CTBO YCJIOBHH acHMiiToTnecxo! xoMMy-Ta

TBBaocTx B CTaTKCTKqeCRO! MexamJRe B exytrae CKCTeM C r~ B3a
HMO~e!CTBKeM (B XB.llr,ltOM nOps;ztRe Teoplm BOSMYD!emd!:). )t.Jm HeXOTOpli(X 
Mo~eJffiHI:lX cxcTeM, ~onycxammzx acmmToTnecRK To'D!oe pememJe, ae
nocpe~cTBeHHo no!tasaao BilnOJIHemJe np~a oCJia6Jiemm: xoppe.JIJnUU!: 
BoroJI!J6oBa. · 

~OCTHrayTile pesyJffiTaTil BaltHlil .ltJIJI noJiytreHHH cBe~eHK! o no
Be~emJK CKCTeM MHOrKX TeJI K, OC06eHHo, B TeOplm CBepxnpoBO,I(KMOC
TK K CBepxTeR)'lreCTK, YpaBaemm: CaMOCOrJiaCOBaHHH ~amT B03MOJitHOCTI:. 

_ noJiytremm: o~eaox ~ BeJiiJ'D!IHli RpHTxqecxo! TeMIIepaTypil, IIpH xoTo
po! npoxc~~ WaSOBlill nepexo~ B pacCMaTpBBaeMHX CKCTBMaX, 

3ampmaewe noJiozemm: 

I. Mo~eJffiHI:le cHcTeMil "RJiacTepaoro" 'l'Hna ~onycxam nomme
BKe onepaTopao~ cTeneax, To ec•r:r:. uoryor 6Ilu _nccxe~oBaHil c noMo
mi:.lD MeTo~a annpoxcm.mpYDillero raMRX:r:.ToBHaaa; 
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2. Ypaaaemm: c&~ocorJiaco:arupm B MeTo~e armpoxcm.mpynmero 
raMKJI:r:.TOHKaHa_BHTeRaDT H3 Tpe6oBaHHH TepMO~aMnecxo! 3KBHBaneHT
HOCTH HCXO~HOrO H annpoKCHMHPYDmero rauHnLTOHHaHOB, 

. "3, BilnoJIHeBKe BapK~OHHOro np~a (THna wa!HMaaoBcxoro), 
HBJIReTCH ~OCTaTO'D!li!M YCXOBKeM Bo3MOJitHOCTK RCHMnTOTKqeCKH TO~oro' 
:Pememm: c noMOmLD MeTo~a annpoxcHMKPYJinlero _r~ToBKaaa. 

4. ffixpo~ RJiaCC HeTPKBKRJI:r:.Hl:lX CKCTeM CTaTKCTKqeCKO~ Mexa
BKRK· Y.JtoBJieTBOPf!eT yxasaHHOMY· Blilme ycxoBKJO. 

5 • .ltJm CKCTeM C rJI~ B3aHMO~e!CTBHeM B K~OM nOps;!tXe 
. TeOpKH BOSMYJneHK! BilnOJIHJieTCH YQJIOBKe RCHMnTOTnecxoii XO:MIItyTRTHB-

HOCTK • 

6. B exytrae Mo~eJI:CHI:lX CliiCTeM, ~onycxammzx pemeiDie c noMo
m:r:.n MeTo~a annpoxcKMiitpynmero raMHJI:r:.ToBKaaa, BosMoJmo Henocpe~

CTBeHHO noxasau BlilnOnHHMOCTL npHH~Hna ocna6neHHJI xoppenHUHR Eo- · 
ronD6oBa. 

Anpo6aqp na6oTil. MaTepxSJilil .IUicceprarnm o6CYJ!i,l(SJI1itc:r:. aa ce
MKHapax ceRTopa Teop!iiK x6~eacxpoBaHHoro cocToRmm:.ETw OHHH,-ce
MKHape OT~eJia cTaTKCTnecxo! MexaHKKK MHAH CCCP KM. B.A.CTeRJioBa, 
~oJio~eHl:l aa Me~apo~HoM c~osxyMe no xs6paaHHM npo6JieMBM cTa
TKcTnecxoti Me:xa.mnor (.l{y6aa, 1977r.), aa BcecomsaoM }>a6o~eM co
BemaHiiiJii no CTaTKCTxqecxoii MeXaaHxe (MOCKBa, I97Br.) K Ha ~OMOHO
COBCKHX ~TemJRX MI'Y KM. M.B.~OMOHOCOBa (I977r.). 

Ily6ma.mm. ITo pesyJffiTaTBM .IUICcepr~ ony6moBaHo ~eBRT:r:. 
ne~aTHI:lX pa6oT. 

06'LeM pa6oTlil • .IUtccePT~ cocroHr HS BBe~eHHH, 'lerllpex 
rJiaB, 3ax.1J:mtl:emm: H IlplJJIO.Jtemm: H co~ePI'JIT I28 CT~ MamxHOnHCHO
ro TexcTa; 6x6Do~ecxd cnxcox JDITepaTypll -· 89 aam~eao~. 

cO.llEI'.!AIIHE PABOTH 

Bo BBeEeHiH ~aa o6sop pesyJI:r:.TaToB,~OCTKrayTHX npx acBMnTo
TnecKH TO'D!OM no~o~e x s~a'IBM c'l'aTxcTnecxoft MexamJXK. IIpx 
aToM oco6oe BH!iiMaBKe ~eJieHo pasBHTHD MeTo~a_annpoxcHMHpymmero 
ramtJII.TO~aHa, OCHOBil ROToporo 6wm SSJIO.JteHlil B pa6oTax H.H.Boro
JIJ06oBa /I IIpH nocorpoemJK MHRpocxonnecxol Teopn CBeprreRytrecTK 
Bose-x ~pm-c:a:cTeM. OTMe~eao 6oJI:r:.moe saa~eBKe MO~eJI:r:.Horo no~o~a 
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B H3yt!BHHH acm.mTOTH'!BCIGIX CBOitCTB ROppBJIJiiUIOHHHX cpe.ztHIIX K, B 

'!aCTHOCTH, . npH ITpOBBpRe npmnnma OCJia6JreHH.ll ROppe~ K CBH3aH

HOro c HEM yCJIOBHH acm.urroTK'!ecxo! ROMMYTaTHBHOCTH/2 • TaRXe RpaT

RO H3~aeTCH CO,ItBpxaHHB ,ItKCCBpTaQHH H no~eHHHe B HBH OCHOBHHe 

pesy.n:&TaTB. 

B nepBoa r~aBe .ItHccepranHR pacCMoTpeH KXacc MO.ItBJII>HBX cxc

TeM Eose-HJni q)epMH-l!acrmJ; (HJm rex x .ztpyrHX), .ztonycxaio!lld noma;e

mre oneparopHo:li crenemr rEl.MlLlil>Tomrrum, To ecT:& .ztonycxruo!lld npme

Hemre MBTO,Ita aTinpoRCHMXpYJDIIIBro raMHJI:&TOHHaHa. PaCCMOTpemre MO

,ItBJII>HllX CHCTBM TB.ROro T:ma l!I'paeT B8JitHYlD po~:& B CTaTXCTK'!BCRO:li . 

MBXaHHRe, nOCROJII>RY ,ItaHHHe CHCTBM!l HBCYT Ha ce6e MilOrKB CnBIU~qJH

l!BCRKe l!BpTB, xapaxTepHHe ,ItJIII MO,It6JII>HllX CllCTBM, .ztOTIYCRBlllltWC aCP{J.III

TOTHqeCRH TOqHoe. pemeHHe. 

B §I OnliCB.Ha Mo.zteJII>HM CllCTeMa. HcCJie,ItYeM!lit :B .ztaHHoii r.:u:B.Be 

MO,ItB~:&Hllii raMRn:&TOHKaH CO,ItBpxHT B3BBMO,IteftcTBlle He ~cex B03MCXHBX 

qacTmJ;, a TOJII>Ro l!aCTmJ; c onpe.zteJieHHHMll JIMIIYJI:&CBMJI (B CJiytiae nap

Hero B3allMO,Ite:licTBHH ~pMllOHOB Mil TIO~aeM ll3BBCTHYJD MO,ItBJI:& EKlli

EoroJID6oBa B 'l'BOpllH CBepxnpoBO,ItllMOCTll). llpll 8TOM B rBMKn:&TOHJiaHe, 

Sa.IIHCaHHOM B HMTIYJII>CHOM npoCTpaHCTBe, BOSHllP:aJOT ,ItOTIOJIHJITe.n:&HBe 

f1-<PYmnnm:, Y1!JlTHB8liJIItiie 8TO 06CTO.IlTBJII>CTBo. B ROOp,ItllHaTHOM npe.zt

CT~BHJIH STOMY. COOTBBTCTBYBT BBe,IteHJie .ztOnOJIHHTeJI:&HO:li TpaH~
OHHOH KHBapllaHTHOCTH no HBROTOpHM B~e~eHHHM rpynnaM l!aC'l'mJ;,-Ha-

3HBaeMHM ~acTepBMJI~ raMKri:&ToHJiaH·pacCMaTpHBaeMOH MO,ItBJI:&HOit CJIC

T8Mll Mo~eT 6BT:& sanHcaH B CJie.ItYJDmeM ~e: 

-H:;Ha+H~ . 
r.zte H o - RBa,Iij)aTK'!Hll! no onepaTopaM pollr,IteHH.ll ll ~oJteHH.ll ra

~TOHJiaH, a ~:&TOHXaH BSa:r.IMO,IteitcTBHH I-f :1 eCT:& C~a M~HOMOB 
CJie.ItYJDmero BH.na: 

1-..!1. (1) 

V ~L_. fm (p.,pz, ... ,pm)L1(p.+pz+ ... +pm}~ 
~1> p.z, .... pn. ' . 

(.Z) . . (I) 

x fn-m(Pm+(, fm+~ , ... , p .. ) ll(pm+f +pm+.Z+ ... +pn)x 

" ~pJ6,) af'.._{6.z.) ... afm (6m) afnHt (G..,,,) ... ap .. (G .. ) • 
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YxasaHB YCJIOBHH, npll ROTOpllX pacCMa'l'pHBaeMlle B ,ItaHHO:li rJIB.Be MO

,It6JI:&Hll8 raMU:&TOHJiaHll onpe.zteJIJmT oneparopB B npocTpaHCTBe BTop:n

Boro RBaHTOBalDIJI. HapH,lJY C MO,It8JII>HBM raMXJI:&TOHXaHOM (I) pacCMOT

peH TS.Ue . MO,IteJII>m rBMliJ.[J,TOHJiaH C HapymeHHOI TpaHCJI.IiUHOHHO! liH

BapKaHTHOCT:&D1 B ROTOpoM 

A (p4 + p.:z+.,.+.pn)- A(pf+ pz.+ .. :+p..,+q.)t1(p..,~,+Pm+.t-.,.··· +pn-q,). 
• B §2 rJiaBll paCCMOTpeHll MBOroBpeMeHHBe Roppe~oHHHe cpe.zt-

HJie 

< af• (-/:,; G,) afz (/;.t; c5.t) ... af~ ( te; 6e) > :. 
K ,1tORa3aHO 1 'l'fO eCJIH OHK y,1l;OBJI8'1'B0pm:l'l' CBO!~TBY pas6HeHH.ll Ha nyti

EK, TO OHJI no,It1!ltHJ'IIlTCH TBM lite ypaBHeHBJDI ,ltBJilltBHliJ.[ 1 '!TO .ll ROppeJJJI

IUIOHHllB cpe~e COO'l'BBTCTB~ o6pasoM UOCTpOBHHOrO aDnpoRCllMH-

pyJillero r8MJIJil>TomraHa, RoToPmt meeT mm:: > · · 

1- !!.:::!!!:. • - {.f) . .. . ... 

CfY.· .z L fn~m(pf,p.t, ... ,pn-m)x 
~ .. P.t·····Pn-rl"l · . 

"L1 (p4T P.t+ ... + pn-m) a,i (6i)apz(Gz) ... apn-m (Gn-m)+ 
(2} 

(- !!1. 

+ cz v ,Z. z 
PhP.t~ .... p..., 

(I) 

fm ( pf, pJ. , .. · ~ ~m) " 

" 11 C p1 r pJ. + ... + ~..,) ap~ (6.) ar~ (6~) ... a, ... (6 ... ) . 

lJaCTHBM CJiytiaeM paccMaTp~eMllX CHCTBM JU!JJJIBTCH_ MO,It8JII>Hllii rru.mJI:&

TOHKaH EKlli-EoroJIJ>60B8. B · T80pD CBep:mpoBO,ItHMOCTH. PacCMOTpemre 

npoB8,It8HO npll ROHel!HOM o6~eMe ll nO.ztTBepz.ztaeT pesyJI:&TaTB pa60TB 

EoroJID60Ba(MJI. )-neTpllHll, pacCMOTpemre B RO'l'Opoii npoBO,ItMOC:& cpa-
sy npx. V = oo 131~ · 

B §3 ~ ~pMKeBcKHX CllCTeM BH.na 
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H- 8.., r l X [ t,t(:r) ( -1.;-I")~ (x)- c 1 + v-o::~ J 
. . . y -~ (M}. . 

.. ' _!____ . X . . X (3) + Ctm ,r L {Jm,tt (ttt~.z, ... , ml1~· 'J.z.,.,., Jn) 
Y:..oa V m, n i 1 

y . 

" t-r7 (x;) ~: {x.t:): .. Y:z:r~ ... ) ts,g~) ... ?f.sH fj . .J I ~ ... lr;,.lj ... {y.,J 

r {M) .. 

r,Ite "'•" Tax :a:e RaR ll B §I, OIIHCimaeTM ltJraCTepHOti qJop.!Oti, HO 
smpo BsaliMO,ItelicTBIDI Mo:a:eT yxe 6au ~r He cenapa6enHaM xax B (I), 

··,ItoxasaHa axBKBaneHTiocTD MO.ItenHott cxcTeMa (3) ll cooTBeTciB~eft 
annpoKCHMHpYIJ!Ieft CliCTeMa TEa ·.· ( 2) • llpR STOM He . l'!CllOJI1>30BanliCD 
npe,Itno~o:a:eHIDI o cBbicTBe paa6l'!eHBH.Ha nyqKH ~ xoppe~oHHHX 
cpe,Itmrx:. PacCMoTpeHl'!e npo:aO.ItUQcD cpasy npll V = oo ~ · ,n.im orrpe,Ite
~eHIDI napaMeTpoB caMOCOr~COBaHIDI C, ll C~ B annpoRCl'!MRpy!lllleM 
raMl'!JIDTOHl'!aHe noJIY1IeHa ypaBHeHIDI CaMOCOr~COBaHl'!.fi, trl'O Haxo,ItJITM 
B COOTBeTCTBlll'! C 06111e~ ~eeti MeTO,Ita ·annpoKCl'!Ml'!py.DIIIero raMRXDTOHl'!
aHa. YpaBHeHIDI CaMOCOr~aCOBaHIDI COOTBeTCTBy,DT ypaBHeHIDIM CaMOCO
r~aCOBaHIDI B T~OHHRX MO,IteXffX C napHHM B3al'!MO~e:licTBHeM, l'!3Y
"leHHHM B pa6oTe Eoro.mo6oBa (MJI. )141, noCJIYDB!!Ieii ocHoBo:li ~ pas
BRTRH MaTeMaTKqeCKH CTporl'!X MeTO,OB liC~e,ItOBaHIDI mllpOKOro R~Cca 
CRCTeM CTaTRCTKqeCROii MeXaHRKll/5 • ". . 

BTopaH r~aBa nocBRmeHa paccMoTpeHHD npo6~eMa annpoxc~ 
MO,ItenHHX cRcTeM, OUJIPSX:mleiiM Ha ~e10 ·ypaBHem caMocor~aco~ 
ll llpl'!HIUm Tep.«O,Itl'!HSMKqeCKOti SKBliBMeHTHOCTR rBMRXDTOHl'IaHO:sfG/ • · 
.l(Ba raMRXDTOimaHa H1 Ji: Hz HaaimBDTM Tep.tO.ItJ~HSMKqecKH aKBRBa
~eHT:uill.m no BeHIJ;e~. eCJIH cB06o,ItHae a:Hep!'lm fl'"[J.J.lx fl'" [H.:t], 
Bwnt~eHHae no STRM raMl'!JIDTOHl'!aHaM, COBllll,I(B.lOT B TepMO,It]IHSMKqecROM 
npe,Ite~e: 

¥3~: {v [H~_l =¥~:~ fr[Hz]_-. 
'JN~ corrs.f "itJ= co nsf 

(4) 

B (4) npe,Itno~araeTc.a:, trro yxaaaHHae ci>YHKIUm CYIIIeCTBYIOT B Tep.ao
.ItliHBMKqecRoM npe,Ite~e. HcnonayeMa.a:.Hm~ ~e.a: annpoxcRM~ ~Q
CMoTpeHa B §I r~aBH·x ocHoBana·Ha :BoaMOlltHOcTH BH6o}:ia TSitoro an-

6. 

i i ~ 

npoxcmmpYJ0!!1ero rBMRXDTOJmaHa Ho[CJ, 3aBHCJtlllero oT Ha6opa C -
tm~OBli!X napaMeTpoB, HaaHBaeMUX napaMeTpm.m cBMocor~acoBaHIDI, 'iTO 
Y~OBRe (4) ~ H H 1-lo[cl Bl:lno.nim:eTM. llpR aTOM napaMeTpl:l CaMO
cor~acoBaHIDI [ C 1 KaK pas ll: Bl:l6MpaiOTM HCXO,I(H H3 .Y~OBRH ( 4). 
.nJm [cJ no~BDTM yj,a.BHeHRH, naairiiaeMae ypaBHeJmJtMH caMocoma
coBaHIDI. 

·llpH ~OXa3aTenbCTBe .B03UOXHOCTH llOCTpOeHHH ~nH ~aHHOrO annpox
CHMRPYD~ero rauHnLTOHHaHa cymeCTBeHHO HCllOnb3YDTCH HepaBeHCTBa 
roi~oHa-Touncoaa n Eoro~ndoBa-rranepnca~ Koropue -~H oneparopoB 
A H B HMeDT BH~: 

S ( A B) . A+B 
. p \e e. ';?!. s~ e ' 

. . AfB 

Spe :?: ( 3~e~) exp {sp (Be A) ( Sp e f] 
nanHae HepaBeHCTBa ll03BOnHDT no~TD .ItBYCTOIJOHHlOlO oneHKY ~ 
cl>YHKLUm cBo6o,ItHoA aHepm Mo,Ite~DHoro raMl'!JIDTOmiaHa H ·. , .ItJIJt Ko
Toporo CTIJORTM COOTBeTCTBYlOntd annpoRCHMHpYJlntBi! raMl'!JIDTOHl'!aH 
Ho [c1 : . - . 

H= Ho[cJ"t Hi [cl 
B CJIY1Iae o,ItHoro napaMeTpa caMocor~aco:BB.Hiffi C ,ItaHHait nomco.It 
JWl!BO,ItliT K ~eiYJOllie:My, ypaBHelmlO .ztM erQ onpe,ne~eHRH: · 

c 
1 -fHtfo\ · -~ · ·) JHo(f) 

_ _Lf.<<H,(c)'> ·=-fn<e · > -· +-::;:- < lf: > Ji .< 5
> "'{ r H.o(c\ y, 1--t.{o) · y . . .. H.(!) . ~ 

C llOMOmDID .ltBYCTOpoHHl'IX.OneHOK ~ ci>YHKnHH CB060,ItHOn SHeprRH MOX
HO noxaaaTI>, 'iTO eCJIH B TepMo,ItRHBMKqecxoM npe,Ite~e BwomeHo yc
~OBl!e 

-ft-Uo\ 
4 loe > _ um ~Crl< H. ,.

1
-v-oo I' o10 

. YftJ= COHSf: _ 

-I< tm _L< H.{o)> . <s> f -{:.ex' y- . · HofO), 

iJtJ=consf 
To ypaBHeJme (5) RMeeT pemeime C , KOTOpoe pea.usyeT a6COJllOT-
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Hlllt~~ 

f[ Ho (c) 1 ;:· i < H, (C) >Ho{C) ' 

.n;aJOII(e:it Ortemty CBepxy }J.JIJl f [ H 1. Y c.iromte ( 6) COOTB9TC'l'BY9T CTpo

rorq BmiOJIHemm BaPHBltHOHHoro npHHitJDia Tmra ciJeimMaHoBcxoro. IIoxa

saHo, 'ITO .ll:aHHM M9TO.n;mta CnpaBe.n;JmBa lt. B CJIY'!B-9 C'I9TROro 'IJHCJia. 

napaMeTpoB CBMO COrJiaCOBa.HWI f C m J "' €" M •. Y CJIOBH9 ( 6) npll 8TOM 

TaKE9 BBXH9TCff .ll:OCTaTO'IBHM }J.JIJl nPJtMeHHMOCTR M9TO.n;a annpOKCRMHpY-

JD1119rD r8MHJil>TORHaHa. . 

PasBHTWl M9TO.ll: npHM9H9H K pas~ CRCT9MBM, .n;onyCKBm!HM 

acHMnTOTX'I9CKll TO'IHOe pemeHHe. 

B §2 paCCMOTpeHa MO.n;em.Hasr CRCTeMa Tmia EKill-BoroJJJl<lOBa: 

\-l == ~ T(p)a; ap- .z~ if ~(p)~ (f) a;.a;a-f af . 
}J.JIJI. xoTopo:lt -cTpoHTCH- annpoxcnm:rollll\ILI! raMIIJil>TOHIIaH mr.n:a 

. . - -Ho(c) = T- .ZYCJ+_ il'"C J + .2.1[CC 

I + + J=-2 ~(p)a, a_P . · 
tlf r 

r.n:e. 

Ha npHMepe .ll:aHHO! npoCTOi CHCT6Mii npo.n;eMOH~TpHpoBaHa H3JIOXeHHS.S:· 

CX9Ma ypaBHeHHa caMOCOrJiaCOBSHHH H Henocpe.n;CTBeHHO YCTaHBBJiliBa

eTCH BmiOJIHHMOcT:r:. yCJioBd caMocorJiacoBaHWI. liOJIY'lSilllleeCH J£8 (5) 
B .ll:aHHOM KOHKpeTHOM CJIY'I86 ypaBH9Hll8 CaMOCOrJiaCOBSHBH 

C = < J '>Ho(C) 
. (?) 

COBna,ItaeT C li3B9CTBHM pe8yJI:LT8TOM, n~eHHHM C nOMOII!DD M6'1'0.11:8 

MaEOpartHOHHHX Olt6HOK BoroJlJl<lOBa(MJI.) 47 • · · 
B CJ!y'lae Mo.n;eJI:LHO:it CHC'1'6MH C KOHC'l'aHTBMll CBS3H pa8HHX 

8HaKOB 
'Z "l.+S 

+ ~ + . H,. To-t- .tv ?.ff.( ~ ~ - .?.1-f:;:; ff~ J.,_ J~ C[Jt~-~o)_ 

c noMo~ M:To.n;a ypaBHe~' caMocor~acoBaHHH .n:oxasaH npaH4kfi MH-
HHMaKca BoroJJJl<loBa(MJI.) 4 : · . 

8 

j\ . 
;:t 
') q 

~ 
!1 

tim f.,.[H} = t·111 min max ~ [1-to (c, sJ]. 
Y- oo fl ¥~ oa (cJ (S} f 11 · 

Yj)J = CoHsf ';7,v:coK.si 

B §3 B'l'opo! rJIRBH pacCMOTpeH~TaRXe Mo.n;eJI:LRaa cHcTeMa c He-

nOJIHHOMJraJI:LHHM B8aHMo.n;eAcTBHeM mma I: · 

~ N :: TN - h tJ AA) - N tp (A,_,). 
CooTBeTCTB~ annpoKCHMHP~ raMHJIDTOHHaH: 

(o) . - f . . .· 
H,., (c)= T"'- h. AI A"' - Allf{c) - Alc,o(c)(Au-c). 

C noMoii!Dn Me'l'o.n;a ypaBHeHHa CaMOcorJiacoBa.HWI .n:oxa8aHO, 'ITO eCJIH 

~YJII(ItB:II--WxJ- onpe.n;eJieHa;Ha· cenaeRTe [- M, M J .n:eAcTBHTeJIE.Ho:it ocH 

JR ( •) ll J!M69T orplimrq~·HHYD BTOpYJ) npoH8BO.ll:HY!l Ha 8TOM cerMeRTe, 

H, KpoMe Toro, npH C = <' A.t>o BmiOJIHeHo yCJiomte 

.{ <. 
< 4-"'>o= < A.v>o • 

(o) 

r.n:e < ... >o 6epeTCH no rm.Wn.'l'OHHaHY J./"' (o). TO yCJioBHe Te~ 
MO,ltiiJUIMltli6CXOtl: 8KBHBaJI6RTHOC_:rH •(4~ 13ImomeHO, H napaMeTp . G 
onpe.n;eJIJieTCSI l£8 ypal!H6HliR CaMOCOrJiaCOBatnm 

· C=<A > . AI o 

B xa~eCTBe UPJtM8pa MO.n;eJIE.HOA CHCT8MH C HenOJIHHOMli8JIE.BHM B8aHMO

.n;eAcTBli9M pacCMOTpeHa CI~TeMa H8HHrOBCROrO 'l'Hna C nOCTOHHHHM o6-
M9HHHM :Bsmo.n:eAcTBHeM 6ecxoae'IHoro JllWIYCa. Haxo,ItlilllaHCH BO :~~aem
HeK noJie ! h- • IloJJytteHo YP8JIHeKKe cauocorJiacoBIUUUl 1 

C ·= f),_ ;11ft -r :JC 
fl 

0'1'M6'16HO npeJlMYIII8CTBO npe.n;JIOJt6HHOro M6'1'0.n;a, OCHOBaRHOro Ha npe

ItBJI6 '1'8JII0,101l1aMJ[116CRO! aXBJlll8JleRTROC'1'H, Cllll3aHHOe '0 ero jJII'lYJI

CTBHTeXaHOC'l'~D x onepaTopKoR cTpyxrype raKKJiiroHxaaa x B03KOZHo

CTiD·nPHKeHeHHK pa3BHTOR 'l'IXXHZK ll CJJ)'ttae H&OrpaHKtteHKWX no JIOpwe 
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orreparopoB. B ~BHHOM rro~o~e BOSHHKHoBeHRe qasoBOro rrepexo~a B 
CRCT8M8 CBI!3aHO.C HaJIRlm8M Y COOTBSTCTBYJOIIU!X ypaBHemfil: CaMOCOrJia
CO:saHRII H8TPHBli8.libHOro pemeHIDI rrpR TSMITepamax HIDKe HSKOTOpofi 
KpRTH'I8CROR ( 9 < Glc ~ • 

B rperLeU rxaBe B xaqecrBe BaxHoro rrp.Kuepa npnueHeHHH pas
BRrofi BO BTOpofi rJiaB8 T8XHHKR paCCMOTpeHll s8.zta'IH C rrapmlM B38.RMO
~eHCTBR8M 6030HOB (~pLmOHOB) (§I H §2) H s~a~a B38HM0~8RCTBKH 

·sJieRTpoHOB rrpoBO~OCTR B Meranne C KpRCT~SCKOH pemeTROH 
(Mo~en ~eJIRXa) ( §3). 

B.s~a~e o rrprnMOM rrapHoM BsaHMo~eficTBRR 6osoHoB JIR6o ~p
MROHOB, raMRJil>TOHRaH KOTOpoH MO.lKHO rrpe~CTaBRT:L B rome; 

H =f. T(p)a;at' + 2.v!f v(f') S'; Pr , 
r~e orreparop:u ITJIOTHOCTR Pp ecr:L 

1 . + 
o =-Za~< ab+k .)r .or k ' 

. . i.1 

arrrrpoRCHMBp~ raMEn:LTOHRaH 8CT8CTB8HHO RCRaT:L B B~e 

Ho[c} == Ho+ :~.v3-L v(p)(c,f;+c;fp)-~- ~(c) 
. . ~ . . . 

(8) 

r~e C -.UCJioBM <PYmo:nm K(c) BH6eyaerCJI Bs .yCJioB:rur . . . 

ITpH. JIJJ6:ux G R 

< 1-14·(cJ >H.(cl-= 0 

H4(C1== 1-1- Ho [C,J: 
. F <--

H -Bcxo~HHfi-raMRJil>TOHRaH. B ~ae raxofi. CRCTeMH YCJIOBHe (6), 
HBXffDmeeCJI ~ocTaTo~ YCJIOBHeM rrpRMeHHMocrH MeTo~a annpoxcRMH
PYJJmero raMHJI:LTOHRaHa, BHITOJIRIIeTCJI JIHW:L npH6JIID!t8HHO, H ITOSTOMY 
ypaBHemm caMocorJiacoBaHKH, no~eHHHe no cxeMe, onHcBHHoii Bo 
BTOpofi rJiaBe, MO.lKHO pacCMaTpRBaT:L KaR npR6JIHJ!teHHHe ypaBHeHKH B 
~ae rasa CO CJia6HM B38.RM0~8RCTBH8Mj B Bapl'!~OHHOM rrpR6JIRXe
HRR THna ~fiHMaHOBCKOrO ypaBH8HH8 CaMOCOrJiaCOBaHKH npRHHMaeT B~: 

< 
a Ho (c1 

d Cp 
> 
. Ho(C1 

10 

t) K(C) 

-acf' 
(9) ·, 

R s~a~a o6 onpe~eJieHHR napaMerpoB caMocorJiacoBaHKH ~oJIXHa.pemaT:L
CJI coBMecrHo c s~a~efi o ~aroHa.msrunm x:mmparlfr:mofi cfJop.m (8) an
npoxcm.mpYJllilero raMKJi:LToHHaHa. .l{amiaH ~HaroHa.msroum Mozer 6HT:L 
ocymecTBJieHa o6odmeHHHM RaHOHH'IecK:I'!M npeo6pasoBaHReM EoroiD6oaal8/ 

ar=L 11tz ~ + Vf~ Gt +. •. · 

xoropoe ,ltJIH tiJopw (8) a!xaerca coOcrBeHHW H Vf'l uo:m:ao noJionn 
paBHIDLH HYJID. 

~H M0~8JILHOH CHCTeKW C napHHM B3aHKO~eHCTBH8M JIHmL KOHeqHd~ 
ro qncna MO~ 0030HHoro JIHOO tPBPMHOHHoro nona y~aerca ~OEa3aTL BW
fiOJIHHMOCTL ~ocraroqHoro yCJIOBHH CaMOCOrJiaCOBaHHH.·B 3TOM CJ!yqae 
a~aqa ~onycxaer acnunrorHqecxn roqHoe pemeHne c annpoxCHMHPYD~HM 
raMMJILTOHHaHOM (8), H ypaBH8HHe CaMOCOrJiaCOBaHHH rrpHHHMaer BH~:· 

Cf' ::: < fr-> Ho.[cJ• (IO) 

B K~~eCTBe ~yrOro rrpEMepa CHCTeMH C napHHM B38BMO~efiCTBReM pac
CMOTpeHa c:e:creMa Ease-rasa c OTTaJIKHBaHHeM, aHaJio~rur cRcTeMe 
EKm-EoroJIID6oBa B TeopHH CBepxnpoBO~OCTR. B STOM ~ae YCJIOBRe 
( 6) BHITOJIRIIeTCJI ,H ~aroHaJm3an;iJI ItB~paTRHOft cfJop.m. arrnpoKcm.mpy
JOmero raMHJI:LToHHaaa rrpoBo~RTCH rrpocTo c noMollu,m rrpeo6pasoBaHKH · .. , .+ ' 

ar == uf _t?f + 1Ff g_f 
YpaBHeHRe caMocorJiacoBaHID~' B raxofi c:Hc!eMe RMeer, o~axo, ToJI:Llto · 
TpHBR8.libHO.e pemeHHe ,R qJasoEHfi rrepexo~ OTCYTCTBY8T, ~0 HaxO~CJI 
B COrJiamm C .. P83YJI~T,T,.m ,rro~eHHll!.m :ztim MO~eJIR · Jiy6aHa . C IIOMOm:LIO 
Mero~a qJym.mRii I'pRHa 9 • · • . . • 

~H uo~eJIH ~peJIHXa/IO/ 

H.~ L T(k).a; a~rs +:, Z-. 4J{fl) ~!if .+ . 
K'; s ,s ' · '/, v " (II) 

Vn~r Z ~ ~{~) {a; Cl~- s ~1"; ~:~sa~·;. & ). · 
.... V . !(',if;.$ . . '. . ,S . +~ > . (, ' .+f! . I f, 

annpoRCRMHpYllll\Rif rSr.m.n:r,roHKaH RMeer B~: 

II 



Ho(~.) =~ T(k) a:,sat,s +fw(~) ~! 4 + 

+L pd g; + ~ ~if fa~+ ~b- ~ 1 C4Jft) X 

1 t~ t- ~ n v _ r J.l[ f.<,~. s 

( * + + )' " Af aR,s ak1-f.s + ~~ ak' .. f.s ak"',s • 

B ;n;rurnoM CJIY'Iae maeTCJI noxasaTI>, "'TO IIJlH .ft = - {()t'f} :1 t 
~.1-/J:>t)>H.OI =0 npH .mo6HX .Af• KpoMe Toro,:ucnom.soBamre Teope
MH BRKa-E.noxa-;n;e-.IJ;oMmmc:uca nosBOJI!IeT_ .YCTmiOBRTI>, "'TO ;D;Jili (II) 
yCJioBRe ( 6). npmn!MaeT B:tm 

6m _!_:··o 
..,-.... oO v t:-11 

1/";p=t!OH!.-f: 

12H (~ =O) 
-; ( }> = 0 

< e >Ho().p=o) • 

Jt BIDJOJIHJ[eTCJI. YpaBHemte caMocor.nacoB8lmSI: 

A 3- L....< a+ a _ y -. <r2> 
F' ,j .zv t.V(f): I<; s l?,s 1:'<-f>· 5 Ho(~) · 

B 'leTBel?'l'oft -rJiaBe ;D;l'!CC&PT~ l'!CCJie;n;ylOTCJI CBOitCTBa aCRMn-. 
~OTX'IeCKOi_KOMMyTaTRBHOCTR noJieBHX onepaTopoB no~ 3HaKOM cpe;n;Heft, 
Bsst:roA no rH66COBCKouy aRCIUI6JID c rawHJiliTOHHaHOK H ,: nJlH c:rpeK
JieHHH paCCTOstHHst Me~y rpynnaKH 'laCTHq B CHCTeJte K 6eCKOH6'1HO-
CTH _B ~HXCHpo~aHHHe MOM6HTH BpeueHH (§! H §2). ~OKa3aH0 1 'ITO ;D;Jlst 
rallHJiliTOHHaHa 

H ~ ~ ~(k) a.+(k)a(k\ik +~ 6~,n (k4 , k~, ... , k_ ... j. 
\¥4, p4, ... , pn) S ( k4 + k;t+_..,+ kM- ~1- p;t -... -pn)" 

"a+(kf)a+ck.z.) ... a+(k..,) a(~~)a(p.z.) ... a(p") J k, Jk.,. ... lf,..lf,.-1;>:, 
l3 KOTOpoM ~ ( k) .:_ r.ll8,1tKast rpYJIKqHst ,l3Ce npoH3BO,IUIIle KoTopoft HMellT 
He 6oJiee '16M CTeneHHoit poeT; 2,...,,,... npHHB,ItJieDT npoCTpmiC'l'BY ,S , 
r;n;e .s - npoCTpmiC'l'BO 6eCROH6'1HO-~pelmHWeMHX l'! y6H
B81>1ltHX miec:re co CBOHMH npoHsBO,!UilDU[ 6Hc'l'pee JIJJ6olt cTenemt qly1m-

12 

Itlrli Ha .JR 3 (m+"\ YCJIOB:He aCliMJITOTif'JeCROfi ROMMyTaTRBHOCTH 

< ( 'f {t ,, or:,; G,) , 'lf{fz, i'.t; Gz)l[- 0 npH I T:- Tzl- 00 

BHnOJIHH6TCH B Kaz;n;OM no~e.TeopHH BOSMYmeBBH. 
B §3 ;n;rurnoii ri!aBH. paccMoT~H nprunnm oc.na6Jiemm: xoppeJillll;llli > 

Eoro.mo6oBa l3 Mo;n;eJIDHHX Sa,Ita'la.X, ;n;onycRB.IOlJtiDc aCRMnTOTH'!eCKH TO'!HOe 
pememte no MeTo;n;y annpoxcm.mpYJ)mero rru.m.JII>Tomta.Ha. B CJIY'Iae Mo
.nem.Holi CHCTeMH BI!I;Il;a 

H=L[T(p)a;af> ~ K(p)a;a-; +c.c] + H1. 
r;n;e ? • 

H1 ==-i L, G" (~·- c.~.)(":;/-c.") 
~ t 

J.t == ~i Z. ~.t(p) a~ a~f 
npH yCJioBHH BHnoJimtMoCTH T~6o~ Ha WYlilUUll1 ~,~. (p) , G-ti. K . 

K ( p) , HaJioJKeHHHX B. pa6oTe74 , Henocpe;n;c'l'BeHHo ;n;oRasa.Ha cnpa-, 
B6;n;JIHBOCT1> np~a OCJia6Jiemm Koppe~ B TepMO;D;HHaMX'IeCKOM npe
;n;eJie • .IJ;oRasaTeJIDCTBO OCHOBaHO Ha'coBna.zteHHH B TepMO;D;HHaMH'IeCKOM 
npe;n;eJie xoppeJI!IqHOHHHX cpe;n;HKX,nocTpoeHHHX ;D;Jili Mo;n;eJII>Hofi x annpo-
RCliMHp~en Cl'!CTeM: . 

r ~/~·. 7:,; .;,) 'h, (1,, f,; .... ) .. . ~~ (l.tt, Ztt; 6',) >H -

- < ~j{i1, i,; ~,) rzh.:. (-l..z, Z.ti 6'.£) .. . 
. . 

. . (13) 

'l/1 11 {itt, ?:n; 0.,)~~(~1\~ · 

~- Gv-- 0 npH --{- ·oo • . . 
IIoaToMY, eCJll![ MH ;n;oxBJKeM npHm:nm oCJia6Jiemm Rappe~ ;D;Jili cpe;n;
ma: no ·1-1o (c.) , 'l'o ere CnpaBe;D;JIHBOC'l'l> ;D;Jili nepBoHa'la.m.ma: cpe;n;mrx: 
6y;n;e'l' ;n;oRasa.Ha. IIocKoJII>RY lite Ho{C) &eeT K:sa.ztpa~ no onepa
'l'OpaM · PollQtemm x ymi'ITolltemm BI!1;17;, To ;n;oxasaTem.c'l'l30 aT oro qial<Ta 
He npe;D;CT~&'l' saTpy,nHeHHfi. llpX STOM HCTIOJll>Sye'l'CH CTaTKC'l'l'!'I6CKSH 
TeopeMa Blllta II/ J3 CJIY'Iae cpe.nma: ,BsHTwt no x:ea,n;pa'l'moMY raMHJID..: 
'l'OHHaJIY. : llpocToe ;D;ORasaTeJIDCTl30 STOJi 'l'eopeMH. ;D;Jili Rl3a.np8.TJI'IHHX ra
MKnl>TOHHaaOl3 np:HBe;n;eHo l3 llpzxozeHHH. 

13 >: 



B 3ax.mo'lfemm ~ccepTaxnm ~aH KpaTrum o6sop R B.HaJIRs noJJY
'IfeHBHX pesy~TaTOB. 

OcHOBHI:le oosyJI:&TaTH. noJIY't!eHHI:le B .mmcepramnr MOJUIO ccix>p
' MYJiliPOBaT:& CJIS.ItYJllltHM o6pasou: · · 

I, B CJIY1fae MO~eJI:&HHX CRCTeM KJiacrepHOl'O T:ma rrpll BHIIOJIHR
MOCTH.CBOfiCTBa pas6HeHRH Ha IIY1fl\li ~ Roppe~OHHHX Cpe~BRX ~0-
KaSB.HO COBna.rteHRe ypaBHeHID!: ~ BliX C ypaBHeHRHMH ~ ROppe~
OHHHX cpe~HHX,BH'UICJI.IleMBX no annpoRcm.mpymmeMY r8MltJI1>TOHHaHY, 
RMemmeMY 6oJiee HRSI\YD onepaTOPHYD creneH:&. 

2, ]J,nH. \IJepMRSBCRHX CRCTSM C ~onoJIHRTe~HOii TpB.H~OHHOft 
KHBapllaHTHOCT:bD cymeCTBYST TSpMO~aM:HqSCRH 8RBRBaJieHTHHi aniipOK
cm.mpymntiDi r8MltJI1>TOHHB.Hi napa:MeTpH CaMOCOrJiaCOBaHRH onpe~eJIR:IlTCJI 
liS COOTBSTCTBY10IIIHX ypaBHeHH!. . 

3. YpaBHeHRH caMocorJiacoBBmi.II, noJIY'Iaewe Rs npKHrtHIIa Tep
Mo~HaMHtJecRoft (no BeHIJ;eJID) aRBRBaJieHTHOCTR raMKJI:&.;oHHB.HOB, noa
BOJIHDT nOJIY'IfKT:b aCRMJITOTH1fSCI\H TO'IHOe pemeHHe npK BHJIOJIHSHHH Ba
pll~OHHOI'O JipRHrtHIIa TRna \IJeiiHMB.HOBCROro ~ TpliBHaJI:bHOl'O HX pe
memm:. 

4. YpaBHemm caMocorJiacoBaHRH HMem pememm ~ mHpORoro -
RJiacca CRCTeM, BKJilO'IaDilll!X CJ!CTeMH C naptmM B3aRMO~eiicTBH6M, 

5. B CJIY'Ifae CliCTSM C rJIEWOIM BSBJIMO~eiicTBHSM B 1\BllOJ;OM~ no
~e Teopllll BOSMymeHRii ~ORasB.Ha BHIIOJIHHMOCT:b YCJIOBIH aCHMJITOTll
'lfeCROa ROMMYTaTliBHOCTH noJieBHX onepaTOpoB no~ SHaROM rH66COBCROM 
cpe~HeM. 

6. ]J,nH. MO~e~HHX CHCTSM, ~OJIYCRB.IliiiHX aCliMJITOTH1fSCRH TO'If
HOe pemeHHe no MeTo~ arrrrpoRCRMllp~ero raMRJI:&TOHHB.Ha,Henocpe~
cTBeHHO ~oRasaH npRHrtHII oCJia6Jie:au RoppeJI.II!Urli EoroJIJl6oBa. 
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