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Ba>KHOCTb TeMbl. 

Aastto M3BeCTH0,'4TO CTaTMCTM'lecKafl <J>M3MKa M reopMSI MH<j:>opMS4MM 11Me10T 

TeCHble CBSl3M, 003B0flflll.1Me paccMaTpMBSTb 3TM ABe AMCL\110011Hbl KSK ABS 

HanpaeneHl1fl eAMHOM HSYKM. np11<111Ha 3Toro ne>Kl1T B TOM, "ITO M reop11S1 

11H<l>OPMSL\MM, OCHOBbl KOTOpOM 6blnl1 3anoJKeHbl K. WeHHOHOM B KOHL.le 40-x rOAOB 

Hawero eeKa, M CTBTMCTl1'1eCK8SI $M3MK8, <l>YHAaMeHT KOTopolfl 6bln 3SflO>KeH B 

KOHL.le 19-ro BeKa n. 6onb4MaHOM, ,Q>K. r1166COM, ,(l>K. MaKceeniloM M K. 

Kany311ycoM, OOAXOASIT K M3y"leHHIO flBneHMiil (M8CCl1BOB A8HHblX II 

MBKPOCKOOM"l8CKMX Cl1CTeM COOTBBTCTBBHHO) c nOMOl4blO CT8TMCTH'leCKOro M8TOA8. 

6onbWOe KOflM'leCTBO creneHeM CB060Abl 3Tl1X sieneH11M MCKOIO'laer B03MOlKHOCTb 

11X TO'IHOro on11caHl1fl, no3TOMY Ha nepeAH11M nnaH BblXOAllT 11MeHHO 

CTSTMCTl1'4eCKMe 3aKOHOMepHOCTl1. ,Qanee, 'KaK xopowo M3B8CTH0, PAA <l>M311'48CKl1X 

3aAS'4 MO>KeT 6b1Tb peweH TOObKO c np11ene<1eHMeM reopeTl1KO-MH<j:>opMal.1110HHblX 

npe,QcraeneHMM. Ct0Aa OTHOCl1TCA M3BeCTHBSI npo6neMa AeMOH8 MaKCBenna, 

eeeAeHHafl 3Tl1M aeTOpoM e 1889 ro.Qy. Apyroil np11Mep: i.taeecrHeliwafl a 

CTSTMCTM4eCKOM cp113MKe H-reopeMa 11n11 3QKOH B03paCTSH11fl '3HTpon1111 

.. Aony~KaeT' COBf:!Yl(Jlll~~ .. ,!11,HT~PflP~~~411K?;; (,q~.H.HY.11). lo:l;lll&CTltblM, aMepMKBHCKl1M 

,• qiM3MKOM 3AB11H!)~ Jl~af11:1cqM .. B KO,Hl.18c.~9.~X;JPAOB:"~J,11.~r()'9eKa.}·11J«l>OPM2U-!11SI 
,,'o .~MKpococ;o~~~~~ .'!'a~~C)~~<>i:i~,'1,eGK.oli1d:~creM!* >llilolKei; ·'l:l)nbKO ·y6bleaTi. e 

'npo4ecce CTpeMn8Hl1fl K paeHOlleCHOMY COCTOSIHMIO. . Touy . 'll<lr · lhJTopy 

npMHSA08lKMT B8CbMa y6eAMT8nbHafl nonblTKa o60CHOB8Hl1fl CTBTl1CTM'4eCKOM 

<j:>l13MKM c nOMOl4blO reopeTl1KO-l4HcpopMa4110HHblic npeACTaeneHl1M. 

KopoTKO roeopfl, MOlKHO CKB3STb, "ITO B cny'lae cnOlKHOM Cl1CT8Mbl (B "18CTHOCTl1 

OTKpblTSfl M (11n11) CT8Tl1CTl1'18CKSSI Cl1CTeMa) COC8ACTBYIOT APYr c ApyroM K8K 

'IMCTO Al1HaMM'l8CKMe T8K 11 11H<l>OPM81.1110HHble acneKTbl nOBBA8HMSI Cl1CTBMbl. 

KaK nOA'lepK11eaerc11 6.6. KaAoM4eeblM, raKasi B3SMM.OCBll3b coaepweHHO 

He06XOA11MS, B "laCTHOCTl1, AOSI npaBl1flbHOM l1HTepnpera1.111M y>Ke CBMblX 

OCHOBHblX OOHSITl1iil KB8HTOBOiil MexaHMKH M CT8Tl1CTM'leCKOM reop1111 - 801\HOBOM 

<l>YHKL\MM 11 3HTpon1111. 8 3TOM Ayxe np11eeAeM n11wb OAMH np11Mep. KaK xopowo 

H311eCTHO, CflOlKHblM Cl1CTeMaM MOlKeT 6b1Tb CBOMCTBeHHa A11HSMM'-leCK8fl 

HBYCTOM'lllBOCTb, T.e. 6onbWBfl 'IYBCTllMTenbHOCTb K He6onbWOMY 113MeHeHl1IO 

HS'-ISflbHblX ycnoBMM. B TSKOM cny<1ae, M3Y'4Sfl BHeWHMe B03AeMCTBMSI HS 

CMCTBMy, AOfllKHO llHTepecoeaTbCR He TOflbKO 3Heprne'1 BHeWHero CMrHana, HO 

M ero "CMblCnOeblM" COAepJKSHl1eM (T.e. cpopMoiil M T.A.). B Aei.1CTBMTBflbHOCTl1, 

MMeHHO 3TOT cny1-1ail pea.n11ayeTcS1 e S1BneH11111 AeMOHa MaKceenna: Anfl 

npaBMflbHOro on11caHMR flBfleHMfl H8,QO Y"IMTbiBSTb 11MeHHO KOfl~'IBCTBO 

l 
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MHcpopM8LIMM, KOTOpoe noRem1eTCR BMeCTe c M3MepeHMeM M B .qanbHeiilweM 

MO>Ker 6b1Tb MCnOllb30B8HO AnR yMeHbWeHMR 3HTpOnMM ClllCTeMbl. c TSKlllX 

n03111l.llliil MO>KeT 6b1Tb 06bRCHeH TSK>Ke CMblCn aonHoeoiil <PYHKLllllM: ReneHMe 

KO!l!lanca eonHOBOM <PYHKLllllM MO:>ICHO 06bRCHlllTb, npMASB3R nocneAHeii MMeHHO 

'IMCTO MHcpopMSl..IMOHHblM CMblCn. 

AMccepra4MR nocBRIJ.leHa MccneAoaaHMIO onpeAeneHHblX aonpocoe 

CT8TMCTlll'l8CKOM uexaHMKM HeynopSIAO'leHHblX CMCTeM, a TSKlKe HeKOTOpblM 

npo6neMaM <j:>M3M<ieCKOM reopMlll MHcj:JOpM&l.111111. noA'4BpKHeM Bl.LIB p83, 'ITO 

cmamucmu<1ecKaR MexaHuKa 111 weHHOHoacKaR (m.e. aepoRmHocmHa.R, 

HeceMaHmu'lecKaR) meopuR uH<jJopMa1.1uu RBllfllOTCsi no cyr111 Aena 

OAlllHSKOBblMll AlllC4MllI11/1HaMM, TPSAM41110HHOe pa3Jllll'l8Hl1B KOTOpblX 

o6bSlCHRercR B nepeytO 04epeAb p83HblMM HSMepeHMRMM, KOTOpble 

npecneAoaam1 Y'IBHble, 3anoJK111aw111e s ceoe epeMR cpyHAaMeHTbl ar111x 

AMC4111nm1H. Oco6eHHO y6e>KABHHblMM npoBOAHMKBMM aroii MAeM BblcrynanM 

P.n. Crpar0Hoe11'1 (CCCP) 111 ra6op (AHrnMR). 

3aAa'lll," KOTOpble 3AeCb npeAnaralOTCSI K paCCMOTpeHlllO, MO:>ICHO ycnoeHo 

pa3Aen11rb Ha cneAYIOIJ.IMe KareropM11: 

1) paccMorpeHMe 'IMCTO cpM311'18CKllX npo6neM B CTSTMCTll'leCKOti MexaHMKe 

CllllHOBblX cTeKOJl .. ynopRAO'leHHblX CMllbHO-<Ppycrp11poeaHHblX CMCTeM; 

2) np11MeHeH11e pa3BlllTOM 3AeCb MeTOAMKll K MCCJ18AOB8HMIO aepORTHOCTM 

OWM6KM npM nepeAa'le coo6UjeHMiil '1epe3 38WYMileHHblM KaHan; 3TO OAHa M3 

HBll6onee BBlKHblX npo6neM KnacCUl./BCKOU TeopMM MH<j)pOMBl.111111; 

3) paci::MOTPBHMe HeKOTOpblX npo6neM KBSHTOBOM reopMll MHcj:JOpMa41111; 3TO 

HayKa OCHOBblBaeTCR Ha He06XOAl1MOCTM y4eTa <Pl1311'1BCKl1X, B 'ISCTHOCTll 

KBSHTOBOMeXSHl1'1BCKl1X, 38KOHOMepHOCTeM np11 l1BPBA3'1B 11IIM o6pa6oTKe 

l1H<j:>OpMa41111; 

4) l1CCI1BAOBaH11e B03MOJKHOCTBM 06061J.1eHlllSl 38KOHa eoapacraHMSl 3HTpOl1Ml1, 

KOTOpblM MOlKeT 6b1Tb TSK>Ke MHTepnper111pOB8H KaK 3aKOH yt5b1BSHl1st 

llH<PapMSl.111111 B npOl.lBCCe penaKCSl.IMM CHCTeMbl K paBHOBBClllO. 

Cn11HOBb1e creKila - aro MarHer11K11 c KOHKYPMPYIOUIMMll (<PeppoMarHMTHb1M11 11 

aHr111<PeppOMBrHMTHblMlll) 11 38MOPO>KeHHblMl1 (r.e. cpMKClllpOBSHHblMlll Ha (j>oHe 

cj>llYKTYMPYIOUlifX MarHMTHblX MOMBHTOB) o6MeHHblMl1 B3811MOAeiilCTBl1RMlll. 3n 

ABS cj>aKTopa nplllBOASlT K TOMy, '!TO H1113KOTeMneparypHble COCTOSlHllll'I 

nOA06HblX CMCTeM SlBilstlOTCSl 8 BblCwei.i creneHM CilO>KHblMM o6pa30BSHlllSIMM, 

on11caH11e KOTOPblX rpe6yer np11eneYeH111si coeepweHHO HOBblX (no cpaeHeHMIO c 
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y>Ke MMelOUjMMMCR B CTSTMCTM'leCKOM cpM3MKe) MeTOAOB M npeACTaaneHMM. 1113 

aroro TSKlKe cneAyer, 'ITO KOJlM'leCTBO II KS'leCTBO np111611M>KeHMM, AenaeMblX 

npM reopeTM'leCKOM pac'!eTe nOA06HblX CMCTeM cyUjecreeHHO OTJlM'laeTCR OT 

Otibl'IHblX. 3TO npMeeno K He6bl'ISKHO WifPOKOMY pacnpocrpaHeHMIO 

Ka'leCTBeHHblX MllM nonyKa'leCTBeHHblX reoper11<,eCKMX MeTOAOB, 

OAH03HS'IHOCTb lllHTepnpera1..1111111 pe3yllbTSTOB KOTOpblX OOA'ISC eeCbMa 

COMHlllTellbHa. TaK B reop11111 COllHOBblX CTeKOll CYIJ.l8CTeyer B8CbM3 

pacnOCTpaHeHHblM MeTOA pen11111K, KOTOpblM COAep>KKT l.l8llblM PSIA AOBOllbHO 

npOlll3B011bHblX Ill nnoxo KOHTpom1pyeMblX npeAnOilO>KeHl/IM. c Apyroi.i CTOPOHbl, 

no'!TM BCSI reopMR cnMHOBblX CTeKon caMblM CYlJ.leCTBeHHblM o5pa30M 

on111paercsi Ha aror MeroA. TaKlllM o6pa3oM, np1106pera10r oco6yt0 eaJKHOCTb 

cnyYa11, KOrAa npeACKa3aHMR MeToAa pen11111< Moryr 6b1Tb crporo npoeepeHbl 

Ha H8KOTOPblX TO'IHO-pewaeMblX MOABllSlX. 

Cne.qyer cnel.lMBilbHO yKa3aTb Ha Heo6bl'laiilHytO pacnpocrpaHeHHOCTb 

4>M3M4eCKMX ClllCTeM' KOTOpb!e MoryT 6b!Tb OTHeceHbl K CnKHOBblM CTBKJlSM. 

KpoMe co6CTBeHHO HeynopRA04BHHblX MarHeTl/IKOB CIOAS OTHOCSlTCA 

ynopAA046HHble ClllllbHO-cppycrp11poeaHHble Cl1CTeMbl (B 'ISCTHOCTlll 

SHT11cj:JeppoMarHeTl/IKl1 Ha T.H. HeHaCbllJ.laeMblX peweTKax). MOA61111 

6poyHOBCKoro ABHJKeHMSI B cny'IBMHOM cpeAe. HBKOTOpble rereponomtMepbl, 

r0Mono1111Mepb1 a cny4ailHoiil cpeAe. onpeAeneHHble HeiilpoHHble cer11 (OHM 

on11cb1Ba10T npo6neMbl 3anoMMHSHlllA 11 pacno3HaeaH11st 06pa3oe AllR MOAenei.i 

lllCKYCCTBeHHOro 11HTenneKTa). npot5neMbl, CBSl38Hble c onTMMlll3a411eli CllOlKHblX 

KOM614H8TOPHblX 33Aa'4, 11 H&KOHe~ - KSK o6CYlKASBTCR B Alllccepra1.111111 -

OJlTllMSllbHble MOAenl/I reop11111 11H<l>OpMa41111. Bo ecex 3T11X Cl'ICTeMaX B TOM 11!1111 

MHOM Cl>opMe Ill Mepe pean111ayercR cny'48MHOe M (1111111) KOHKypeHTHOB 

B3aMMOAeiilCTBMe, a Q:>M311'1eCKl1e COCTORHMR 06118ASIOT MaKpOCKOOM'leCKOiil 

BblpOlKA8HHOCTblO Ill CflO>KHOM 11epapXlll'leCKOli crpyKTypoli. 

B 'laCTHocr11, a A111ccepra4111111 paccMorpeHbl MY1lbT111cn11Hoeble MOAen111 a 

npeAene 60nbworo 4MCna OAHOBpeMeHHO B381/1MOAeiilcreylOIJ.lllX CJ111HOB (111Ha4e 

H83blB36Mble MOAeilRMM Tllna MOAefllt Cny'laMHblX 3Heprni.i), KOTOpble ABIOT 

803MO>KHOCTb AOBOllbHO nOAP06HO lllCCfleAOBSTb KSK 48CTHble, TSK 11 HeKOTOpble 

06U1111e aa1<0HoMepHocr111 noeeAeHMR cn11HOBb1x cTeK011. Ocot5oro BHlllMBHHst 

3acny>1rneaer cj>aJOBblM nepeXOA B COCTORHllle cn1<1HOBoro CTeKna. 3TOT 

cjlaJOBbliil nepexoA no HeCKOllbKMM CBOlllM napaMeTpaM CyUjeCTBeHHO 

l 
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0T fllrl'!aeTCSI o·T 06bl'IHblX nepeXOAOB. 8 nepeylO O'-IBPBAb 3AeCb Ba>KHa cno>KHaSI 

CTPYKTypa cpa30Boro npocTpaHCTBa np111 Hlll3KlllX TeMnepaTypax: OHO COCTOlllT 1113 

MaKpOCKOn111'leCKlll 6onbworo KOfll1'1eCTea '-llllCTblX COCTOSIHMiii (111n111 3prOAlll'-leCKl'IX 

KOMnOHeHT) pa3AeneHHblX 6eCKOHB'IHO 6onbWlllMM (B TepMOAl'IHSMM'IBCKOM 

npeAene) 6apbepaMM. np111'1eM HSAO cne4111anbHO nOA'!epKHYTb, '!TO HlllKaKOiii 

cne4111an1>Hoiii ClllMMeTp111e~ 3Tlll '-IMCTble cocTOSIHlllSI He CBR3aHbl. An11 np111Mepa 

HaMOMHlllM, '!TO cpa3oea11 CTPYKTypa o6bl'IHoro <j:>eppoMarHeTl'IKa c AllCKpeTHOiii 

rpynnoiii ClllMMeTpl.1111 (K npMMepy MOABnlll lil3MHra) COCTOlllT 1113 He6on1>woro 

'-llllcna '-llllCTblX cocTOSIHl'liii, ce113aHHblX APYr c APYrOM npeo6pa3oeaHl'IS1M111 

HapyweHHOiii ClllMMeTplllM. 

Aanee, e MynbTlllCnMHOBblX MOAen11x <j:>a30Bbliii nepexo,q e cn111ttoeoe cTeKno 

06bBAlllHS1eT ceoiiicTea nepexoAOB nepeoro 111 BToporo po,qoe. no napaMeTpy 

nopRAKa 3Tlll nepexoAbl nepeoro POAa. T.e. napaMeTp nop11,qKa MeHS1eTc11 

CKS'!Koo6pa3HO, a no APYrMM TepMOA111HaM11111ecK111M eem1'!111HaM 3TO nepeXOAbl 

BTOporo POAB, T.e. PB3Pb1BHO M3MBHRIOTCSI TOflbKO BTOpble npOM3BOAHble 

TepMO,qMHaM11'!eCKoro noTeH4Mana. Tan1e KpaiiiHe tteo6bl'!Hble nepexo,qbl 

CBSl38Hbl co cne4111anbHblMM CBOiiiCTBaMM CnMHOBOro CTeKna, B '!aCTHOCTlll, c 

HaflM'IMeM MaKpOCKOnM'leCKlll 60flbWOro '-lllCna COCTOS!Hllliii Hll>Ke TO'-IKlll 

nepeXOAa. 

Mbl 1113y'!111n111 (j>a3oeyt0 CTPYKTYPY pa36aeneHHOiii p-cn111Hoeoi4 creKonbHOiii 

MOAen111. HaAO cne4111aflbHO OOA'-lepKHYTb, '!TO He AenanMCb HllKaKMe 

HBKOHTpon111pyeMble np116m1>KeHl'IR MnM npeAOOflOlKBHlllA, a Hao6opoT 

TepMOAMHaMM'-IBCKlle eenM'-IMHbl Bbl'-IMCJU!nMCb MaTeMaT11t'-1eCKlll coeepweHHO 

CTpOrMM MeTOAOM. 3TO CTano B03MO>KHbJM 6narOAOPR eenlll'-lllHe p ('-111C110 

OAHOBpeMeHHO B3311MOAei4cTBYIOLl.IMX cnMHOB), KOTOPBA npeAnonoranacb 

3HS'-lllTenbHO 60nbwe eAlllHl.11..1bl. 

KpoMe Toro HaM111 6blno npoee,qeHo ,qeTan1>Hoe 111ccne,qoeaH111e KOHKpeTHoro 

MeXSHl'l3Ma TepMOAlllHSMlll'-IBCKoro npe,qena B nOA06HblX CllCTeMax 

llCCflBAOBan111cb TBPMOAMHaM111'-leCKl.1e eenM'-ll'IHbl np11 O'leHb 6onbWOM, HO TBM 

He MeHee KOHe'IHOM '-IMcne CTeneHeiii ceo6o,qbl. 3To 1113Y'IBHl'le ABBT 

803MO>KHOCTb ynOBllTb HBKOTOpble 3cpcpeKTbl, KOTOPble OKS3b1Ba!OTCA O'IBHb 

BS>KHblMlll An!! npSBllnbHoro ROHllMBHIOl MB30CKOnlll'-IBCKl.1X ABnBHMiii. 

lllccneAOBSHlllSI MOABflll npecneAYIOT TPOHHYIO 4enb. 8 nepeylO O'-lepe,qb, 

11ccne,qoeaTb Mexatt1113Mb1 cn11tt-cTeKOnbHblX cpa3oeb1x nepexoAOB 11 crpyKTYPY 

Hl13KOTeMneparypHblX COCTORHMiii. 80-BTOpblX, nocpeACTBOM CTporo MBTOAB 

... 
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npoeeplllTb npeACKa3aHMR nony'!eHHblB MeTOAOM pennlllK. Ill HaKOHBLI B TpeTblllX, 

cnl/IHOBble CTeKna MoryT npllMBHRTbCSI B Teop11111 l1HcpopMa41111, B '-ISCTHOCTM 

l'ICCne,qoeaHMB nonpaBOK KOHe4HOro 06beMa B cpeppoMarHMTHOM cpa3e Ill 

ycnoe111iii CYLl.IBCTBOBaHMA 3TOM cpa3bl, R03BOnReT paccMaTplllBSTb 3TY MO,qenb 

COMHOBOro cTeKna KaK HeKOTOPYIO onTMMSflbHYIO Cl'ICTeMy Knacc1114eCKOM Teop111111 

MHcPOPMSl,4111111. B 3TOM e~e pa3 npoRBflReTCA BAlllHCTBO MBTOAOB 

c~aTMCTlll'-IBCKOM <l>1113111Klll Ill Teop111111 lllH(j>OpMSL.1111111. 

c ,qpyroiii CTOPOHbl, AOnlltHO no,q4epKHYTb YAlllBl'ITBflbHO WlllPOKl'liii cneKTp 

np111MeHeH111iii MO,qenei4 Cny'!aMHblX 3tteprl'liii B CaMblX pa3nl'l4HblX o6naCTRX 

CTSnlCTl'l'-IBCKOiii cPlll31'1KM. TaK MO,qen11 3Toro Tl/Ina lllHTeHCl'IBHO np111MeHAIOTCA B 

TeOpllllll ceopa'!l'IBBHlllR npoTel/IHa, l'ICCne,qoeaHlllR eyflKSHl'IJ.SL.ll'IOHHblX CBOMCTB 

Kay4yKOBblX MaTep111anoe, 6poyHOBCKOro ABl'l>KBHlllSI B cny'-laMHOM cpe,qe, 

MOAen111poaaHl'll'I HeKOTOPblX 6111o<f>1'131'1'1BCKlllX npo4eccoe, l'I T.,q. 

3acny>1<111saeT BHlllMBHlllR TSKll<B 111ccne,qoeaH11e ClllCTeM, KOTOpblB 

AeMOHcTp111pyt0T cnl'IH-CTeKOflbHOe noee,qeH111e He 6YAY'-1111 npl'I 3TOM 

aMop(j>HblMlll MSrHl'ITHblMl'I MaTepKanaMlll. TaKOe paccMOTpeH111e, O'leBl'IAHO, 

no3aonMT ycTaHOBlllTb noTeH4111an1>Ho yH11eepcan1>Hbliii xapaKTep 

3SKOHOMepHOcTeiii, KOTOpble nepeoHa'!anbHO Ha6mo,qanKCb KMeHHO B 

TPBAl'll.llllOHHblX CRl'IH-CTeKOflbHblX MaTep111anax, TSKl'IX KaK NiMn, CuAu II T.A. 

3TOT eonpoc 6bln nocTaeneH Ha CSMOM 3ape pa3Bl'ITMR TeopMlll aMopcpHblX 

MarHeTl'IKOB, HO ceoe YAOBfleTBOPMTeflbHOe pa3peweH111e Ha'!an nony4STb 

TOflbKO coeceM He,qaBHO. B '-IBCTHOCTlll, B HSWeM pa6oTe 6blno enepeble 

OOK838HO Ha npKMepe TpeX4SCTl'l'-IHOiii MOAefll'I "13MHra Ha 111epapXM48CKOM 

peWeTKe XyCMMl'I (TSKMe peweTKl'I He 111Me10T HlllKSKOro HenocpeACTBBHHoro 

c$>1113111'-lecKoro CMblcna, a pean1113yt0T co6oM onpeAeneHHblM np1116nMlKeHHblM 

MBTOA AflR peanbHbJX peweToK), '!TO B03MO>KHO cy~eCTBOBSHllle cnnowHoro 

cneKTpa ct>a30BbJX nepeXOAt)B B Cl'IJlbHO-cppycTp111poeaHHOM MOAenM 683 

3SMOPOlKeHHOro 6ecnopRAKS. 3To CBOMCTBO (cnnOWHOM KPllTl'l'-IBCKlllM PB>KlllM Ha 

R3b1Ke 3KCnep111MeHraropoe) RBflReTCR OAHlllM 1113 HBlll6onee lllHTp111ryt0ll1l'IX 

CBOiiiCTB 06bl'!HblX CRlllHOBblX cTeKon, KOTOpoe 6b1no eeCbMa o6cTORTeflbHO 

113y'leHO Ha 3KCnep111MeHTe. 

KaK 1113eecrHo CT8Tl'ICTl14BcKaR MBXaHl'IKa 113Y'IBBT 33MKHYTble 

MBKPOCKOnlll4BCKl/le CllCTeMbl, Mfllll >Ke (4TO OO'ITll 3KBl1BaneHTHO) clllCTBMbl, 

AOCTaTOYHO cna6o 8331'1MOAeliicTBYIOU.lllle c BHBUJHllM repMOCTSTOM (T.e. c 

BHBWHlllM paeHOBBCHblM MBKPOCKOn1111ecKlllM o6beKTOM). 8 3TllX cny'IBAX 

l 
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ClllCTeMa MOlKeT 6b1Tb On Ill Ca Ha pacnpeAeneHllleM r11166ca lllfllll 

M111KpoKaHoH111'1ecK111M pacnpeAeneH111eM. KaK 6b1no 6bl He TPYAHO noroM 

paCC'llllTblBSTb KOHKpeTHble 3cpcpeKTbl Ha OCHOBe MOAenel<i fl0A06HblX ClllCTeM, 

HCXOAHos pacnpeAeneHMe ecerAa npeAnonaraercR M3BeCTHblM. 0AHaKo 

AOfllKHO Y'leCTb, 'ITO paeHoeeCHble (11111111 CT841110H&PHble) COCTORHlllR MoryT 

TSKlKe peanM30Bb1BaTbCR B OTKPblTblX ClllCTeMaX, B38111MO,qeilcTBMe KOTOPblX c 

OKpymeHMeM He MO~eT C'IMTSTbCR MSflblM. PaBHOBec111e B 00A06Hb1X cny<1aRx 

ycTaHaam1eaerc11 np111 Han·111'!111e HeKoHcepeaTlllBHblX c111n, "!TO Mcnio<1aeT 

B03MOlKHOCTb narpaHlKeaa 11n111 raMMflbTOHOBa OOlllCSHlllR (B nepeMeHHblX CSMOH 

ClllCTeMbl). 0AHSKO c APYrOH CTOpOHbl OTKpblTble ClllCTeMbl O'leHb BSlKHbl Ha 

npaKT11Ke; KPOMe BSlKHOCTlll C06CTBeHHO B reoper111<1ecKoil cpl13111Ke, OHlll 

lllHTeHClllBHO 1113Y'IS~TCll B TSKlllX PS3H006pa3Hb1X o6naCTRX KaK 6111onor11111 Ill 

6111ocp113MKa (B 'ISCTHOCTM CTSTlllCTM"leCKaR reop111R HellpOHHblX cereil), Teop11111 

MSrHMTHblX Ill CTPYKTYPHblX cpa30BblX nepeXOAOB B o6ny'laeMblX lllfllll CMflbHO 

HepaBHOBeCHblX 06pa34ax, CTaTMCTlll'leCl<Ol! Teop111111 ropeHlllll, Ill T.A. HaAO 

TSKlKe Y'leCTb, 'ITO CaMa no ce6e 3aMKHYTOCTb (11111111 O'leHb cna6oe 

B3SlllMOAellcra111e c OKPYlKeHMeM) RBllRIOTCA CBOMCTBSMlll np1116n111lKeHHblMlll, ii 

BcerAa lllHTepecHO 3HaTb HSCKO~bKO cyutecreeHHa AflR Ka'leCTBeHHOro 

noBeAeHlllA ClllCTeMbl TO'IHOCTb nOA06HblX np1116nMlKBHlllM. 0AHS 1113 OCHOBHblX 

npo6neM B 06nacr111 CTaTlllCTM'leCKOM Teop111111 OTKpblTblX ClllCTeM - 3TO BblACHMTb 

KaKMe 3AeCb cy11.1eCTBYIOT cpuoable nepeXOAbl (lllHTepeCHO B 'laCTHOCTlll 

BblACHMTb, HaCKOflbKO CBOMCTBa flOA06HblX ClllCTeM OTnM'ISIOTCA OT 

COOTBeTCTBYIOIJ.llllX aHanoroa B Teop111111 tPS30BblX nepexo,qoa B 3aMKHYTb1X 

MSKPOCKOnlll'leCKMX ClllCTeMax). 0<1ea111,qHo, 'ITO T.K. CTSl.llllOHapHoe 

pacnpe,qeneH111e He 1113BeCTHO a priori, TO PSCCMOTpeHMe AOnlKHO CTapTOBSTb c 

MlllKpOCKOn111<1eCKlllX YPSBHeHMM ABlll>KeHMR. 

HaM111 paccMaTp111aanacb COlllH·CTeKOnbHSR OTKPblTSA ClllCTeMa, rAe OTKPblTOCTb 

pean1113yeTcl1 nocpe,qCTBOM SClllMMeTplll'IHOCTlll 06MeHHblX lllHTerpanoe 

B3SlllMOAeilcra111A. Ta1<oe CBOMCTBO xapaKTepHo Alli! 06ny<1aeMOM lllJllll 

HepaBHOMepHo HarpeaaeMolli ClllCTeMbl, a TSK>Ke AnA 
HeiipOHHblX ceTeil, 

KOTOpble Ofll1CblBSIOTCA COOTBeTCTBYIOIJ.llllMlll cn111H-CTeKOflbHblMlll MOAenRMlll. 

HaM111 nony'leHo, '!To ecn111 npae111nbHO Y'llllTb1aarb 'ISCTM'IHO paeHoBeCHblH 

xapaKrep HeynopAAO'leHHOH ClllCTeMbl, TO B03H111Kaer COl/IH-CTeKOflbHSll cpa3a c 

BeCbMS HeOlKHASHHblMlll CBOioiCTBSMlll. K '1"1Cny 3TlllX nocne,QHlllX OTHOCRTCA POA 

'I 
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ne pexoAa ·"' cy11.1ecraoeaH1rte KPlllTM<1ecKoro 3aMeAneH1o1R cpnyKrya41r111i np111 O'leHb 

H1113KOM TeMneparype. 3T-r.t CBOMCTBa 6blnlll 1113y'leHbl Ha np111Mepe ccpeplll'leCKOH 

MO,qen111 H3111Hra. Her HlllKSKlllX COMHeHlllH, <!TO Knacc YHlllBepcanbHOCTlll 3Toro 

nepexo,qa coeepweHHO HOB 111. a 3TOM HanpaaneHr.tlll 111MeercR e11.1e wr.tpoKoe 

none AeArenbHOCTM. 

H-TeopeMa 1r1n1r1 3SKOH ao3pacTaH1rtA aHTpomo1 (111n111 y6b1aaH111R ceo6o,qHol<i 

3Heprr.tM) ylKe 61>1na ynoMAHyra a Hal.lane 3Toro aeTopecpepaTa, KaK 

' Tltnlrl'IHeMWlllM npHMep 4>113111'19CKoro 3SKOHa, KOTOPblM AOnycKaeT BSlKHYIO 

reopeT1rtKo-111HcpopMa41110HHY10 111Hrepnpera411110. Bonpoc npae11nbHoro 

noH11MaH11R 111 111ccneA0BaH11A cneACTBllM aroro aaKOHa RBnAercA OAHOM 1113 

Ha116onee BSlK,HblX npo6neM coepeMeHHOM CTSTllCTM'leCKOH cplll3MKM; B 3TOM 

CBSl3M AOCTSTO'IHO ynOMAHYTb, "!TO xopowo 111389CTHblM BTopoM 3aKOH 

TepMOAHHaMr.tKM Rem1eTc11 n11wb 1.1acTHblM cny1.1aeM BblweyKa3aHHolli reopeMbl. 

,Qeno 3,qecb B TOH nepeaopOTHOH pon11 B cl>M3111Ke Ill B CMBlKHblX o6nacTRx 

(TaKOM, K . np11Mepy, K8K ct>1o111oco<P111A ecreCTB03HSHlllR), KOTOPYIO Cblrpan11 

nOHATl/ISI Heo6parnMOCTlll, pa3n111<1eH11111 MaKpOCKOnr.t'leCKoro Ill 

MlllKPOCKOOM'IBCKOro acneKTOB n098ABHllR, CT8TlllCTM4eCKoro on111caH1rtA, 

. COl.l&TSHlllA AllHSMMl.leCKOro "' MH$0pMSJ..11110HHOro acneKTOB noaeAeHMR. H­

TeopeMa 6bl118 BBeAeHa B pa6ore n.60flbllM8HS, OOCBRIJ.leHHOM MOflBKynRpHO­

KKH9Tlll4eCKOMy o60CHOBSHMIO TepMO.Ql/IH8Mlll'leCKllX nonolKeHr.tll Bbl,[\BlllHYTblX 

Knay3111ycoM 14 TOMCOHOM. nocne 3Toro np01113XOAMno _KHTeHCMBHOe pa3BMTMe 

K8K B HanpaaneHMM npae111nbHOM Ill llC4epnblBSIOIJ.leM MHTepnpeTa414111 3TOro 

aaKoHa, TaK 111 e HanpaaneH11111 no B03MOlKHOCTlll nonHoro noHMMaHllR ecex ero 

cneACTBllM. 06a 3TH HanpaeneHlllA HHTeHClllBHO pa3811BalOTCA Ill B Hawe BPBMA 

(KaK 1r1 nonoJKeHo mo6ol4 AellcTBMTenbHO <PYHASMBHTanbHOM KOH4en14111111). Mbl 

kOCHBMCA 3,[\BCb TOflbKO BTOporo HanpaeneHMA: nplllHMMSR H-TeopeMy B ee 

6onee Kfllll MeHee TPSA114110HHOH cpopMynMpOBKe, OOHRTb K KSKMM cne,qCTBllRM 

OHS npMBOAlllT. KaK xopowo M3BeCTHO, KOppeKTHOe Ill CB060AHOe OT 

npOTlllBOpe'IMH onpeAeneH11e 3HTpon11111 MOlKeT 6b1Tb ASHO TOflbKO B paMKax 

KBSHTOBOH Teop111111, 003TOMy oco6eHHYIO BSlKHOCTb np11106peTa10T 

111ccne,qoeaH111R aonpoca llMBHHO a paMKax 3TOM reop1r111. B Ha116onee o6uteM 

BllAB (npeAnOlK9HHOM WnereneM Ill n111H,[\6naAOM) H-reopeMa BBOAMT 

HeKOTOpblM coeepweHHO 'IBTKO onpeAeneHHblM Knacc M8Kpoc1<on1o1'1eCKlllX 

CllCTeM M onpBABllRBT ¢>YHK4"110, KOTOPYIO yMeCTHO HS3BSTb norett4111anoM 1111111 

l 
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0606t11eHHOK 3HTpom1eiit (06bi'lHSfl 3HTpOnlllfl nony11aeTCfl B Ka'leCTBe 'laCTHOfO 

cny11afl). 3Ta cpyHKLIMfl o6naABeT cneAYIOUIMMl1 CBOKCTBaMl/I: 1) flBrifleTCfl 

l!IHBBPMBHTOM yHMTapHoro npeo6pa30BBHMR; 2) B03pacraer npM orpy6neHMM 

cpa3oeoro npocrpaHCTea, T.e. npM norepe 1tH¢opMaLVIM 06 onpeAeneHHblX 

A8TanRX noeeAeHMfl CltCTeMbl; 3) MaKCMMM311pyercfl B CTBLIMOHBPHOM 

COCTOflHMM CMCTeMbl; 4) MOlKeT TOnbKO B03PBCTaTb nplt penaKCal.11114 CltCTeMbl K 

pBBHOBeCMIO. B 'lBCTHOCTlt B cny11ae 3BMKHYTOM CMCTeMbl c ¢MKCl1POBBHHOM 

3Hepr11eiit nony'!aeM o6bl'IHYIO 3HTpon1110, a CTal.1110HBPHblM COCTOflHl1e'M 3AeCb 

RBnRercR Ml1KpOKBHOH111.1ecKoe pacnpeAeneH11e. Apyrollr np11Mep: MMHyc 

CB060AHBfl 3HeprMfl, KOTopaR flBnfleTCR noTeH1.111anoM COCTOflHMfl 

MBKpOCKOn111'1eCKOK CMCTeMbl np11" cpl1KCMpOBBHHblX nepeMeHHblX 06"beMa 11 

reMnepaTypb1. lllMeR BB11AY eo3pacraH11e noreHl.IMana (e 'IBCTHOCTl'I 3HTpomtM), 

3BABAMMCfl cneAYIOUIMM eonpocoM: MOlKHO n11 01.1eHl'ITb, OCTIBl51Cb B paMKIX 

0611.1ero cny'llfl, CKOPOCTb B03PBCUIHl1R noreH1.111ana? 0'18Bl1AHBfl BalKHOCTb 

eonpoca He .Morna He npMene'lb K HeMy nOBblWeHHOrO BHl1MBHl1R. 0AHaKO 

H8CMOTPR Ha onpeAeneHHOe npOABMlKeHMe, He 6blnM MccneAOBBHbl BalKHble, 

MOAenbHO-He3aBMCMMble cny'!al1 noBeAeHMR KBaHTOBblX CTaT1tCTM<1eCKMX 

c11creM. 3TOT npe>6en 6bln 3anonHeH a Hawellr pa6ore, rAe anepeble 6blno 

yKa3aHO Ha cy14eCTBOBBHMe coeepweHHO 0611.1eiit 11 MOAenbHO-He3aBMCMMOlii 

OLIBHKM cKopocr.1 eo3pacraHMR 0606111eHHolii 3HTponi.t11. 

KaK y>Ke 6blnO nOA'lepKHYTO BblWB, see MaTep1tanbHble HOCMTenH HH<f>OpMBL!MM 

RBflRIOTCR ¢113M48CKMMl1 CMCTeMaMM, T.e. 3aKOHbl cj>113HKM AOnJKHbl Y'IMTblBBTbCR 

a nt06oiit pean1tcTH'lecKoiit reop11111 nepeAa'IM 111 nepepa6orK11 HH¢OPMBl.IMM. 3ro 

npo6neua OAHB !113 acneKTOB 0614ero COOTB8TCT8Mfl reopMM 11HcPOPMBl.ll1M Ill 

¢11311KM (B '!BCTHOCTM CTBTl1CTl1'18CKOM) 0 KOTOpoiit roeopMnOCb BblWe. B 

'lBCTHocr11, y'ler KBaHroaoMexaH11'!ecK11x 3aKoHoMepHocrellr np11 nepeAa'!e M 

o6pa6orKe coo61l4eH11iit Ha1.1an npOBOAMTbCR yltCe e HB'lane 60-x roAOB Hawero 

&eKa (A.H. KonMoropoe, A.C. Xoneeo, n.6. nee11r11H, B.8. M11Tioroe (CCCP), r. 
fOPAOH, A. ra6op, n. 6p11nn103H (CWA), K. MapKO (~Tan11R), Y. TaKaxacM 

(flnOHMfl)). np11BeAeM 6ernblK nepe'leHb HeKOTOPblX npo6neM, KOTOpble 

AOn>KHbl paCCMBTPl1BBTbCR c TO'lKH 3peHMfl cp!113MK11 B nio6oM pean111CTl1LIHOM 

reop11111 11HcpopMa1..11111: Han11'!11e BHewHero wyMa e KBHane; He .. nonHaR 

oproroHBnbHOCTb KBBHTOBblX COCTORHMK, peanM3YIOL4111X Marep11anbHbllii 

HOClllTenb 11HcjlOpMBl.llllM (3TO BCBfAB .np11BOAMT K AOnonHlllTBflbHblM nOMBXBM, 

Hey'!HTblBaH11e KOTOpblX MOlKBT npl>lseCTl/I K coeepweHHO napaAOKCBflbHblM 

,, 
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BblBOABM, He cornacyt01411Mcfl c npaKTMKOK); Heo6XOAMMOCTb 

KBBHTOBOMeXaHM'leCKOro l13MepeHl1fl B KOHi.ie 111HcpopMBl.llllOHHOlil L1enM, l/IMeHHO 

TBKl1M o6pa30M B KOHi.ie KOHl.IOB AOnlKHB· nony'laTbCR MHcj>OpMBl.IMR, 

3BKOAlllPOB8HHaR nepeAaT<iMKOM B re 11n11 ltHble xapaKTep11CT11Kl4 

KB3HTOBOMeXaHl1CTl1'!eCKOM Cl1CT6Mbl. lllHTeHCl/IBHOe npoH11KHOBeHMe MeTOAOB M 

nOHRTlllil KBaHTOBOlii M CTBTl1CTl1"18CKOlii 11exaHl1Kl1 B reop1110 11Hcj:>OpM81.11tM 

np11eeno K C03AaHMIO HOBblX A11Cl.111nnMH: KBaHTOBOlii, a 3aTeM M cj>l1311'!eCKOl'r 

reop1111 MHcj:>opMa41111, rAe o6oeAlllHRIOTCR BOeA11HO reop11R lllHcPOpMSl.11114, 

KBBHTOBaR MexaHl1Ka 11 CTBTl1CTl1'!eCK3fl MeXaHl/IKB. 

0AHBKO KPOMe KBBHTOBblX reopeTl1K0-11Hcj:>OpMa1.1110HHblX ClllCTeM, rAe MMeeTCR 

ronbKO OAl1M nocblnarenb MH¢p0Ma1.11111 11 OAMH ee ·nohy11arenb, 3acnylK11eaior 

BHl1MBHl1fl Ill T8Kl>1e Cl1CT6Mbl rAe HeCKOnbKO OTHOCl1T8nbHO H63BBlllC11MblX 

MCTO'!HMKOB MHcj:>OpMBl.11111 nOCblnBIOT CBOM coo6weHl1R OAHOMY BApecary (T.H. 

KBHBflbl c MHOlKeCTB6HHblM AOCTynoM). Cp6A11 MHOrMX APYrMX np11BeAeM TOnbKO 

OAMH np11Mep, fAe MOlKBT peanlll30BBTbCR nOA06HaR cxeMa CBR311. B reneCBR311 

rene111306pa>KeH11e cHa'!ana •pac1l4ennRercR" Ha OTAenbHO c11rHanbl 

nepeAa101411e 3BYK 11 M306paltCeHl1e. 3aTeM. 3Tl1 c11rHBnbl nOCbJnalOTCR BApecaTy 

Ha 6nl13KlllX, HO reM He MeHee pa3HblX '!3CTOTaX. T.e. OHH MOryT OTAenbHO Ill 

. HB3BBMCl1MO nOABepraTbC51 B03A6MCTBl1IO BH8WHero wyua, nepenyTblB3TbCR 

APYr c APYfOM M3 33 HanM'llllR pacceRHHoro 1113ny1.1eHl1R CP6Abl, 11 T.A. AAPBCSTY 

HYltCHO BOCCTBHOBMTb ABB OTABnbHblX c11rHana B 8A11HOe OCMblcneHHOe 

11306paltCeH11e, '!TO a mo6oM cny1.1ae Tpe6yer AOCTSTO"IHO Hl13Koro YPOBHfl 

BHewHero WYMS 11 pacceRHlllfl. BnepBble np11eMnl1Mble MOAen11 KBBHTOBblX 

KaHanoe c MHOltCeCTBBHHblM AOCTynoM 6blnl1 BBeA6Hbl B pa6ore aeropa. TaM 

ltCe 6blnM o6cyJKAeHbl KBK 061.1.111e 38KOHOMepHOCTl1, K8CSIOIJ.1MBCR nponycKHOM 

cnoco6HOCTM nOA06HblX CltCTeM (MaKCMM8nbH8R 11Hcj:>OpM81.111fl, KOTOpylO MOJKHO 

nepeASTb B eA11Hl11.1Y epeMeHl1 B pelKl1Me HaAelKHOlil CBfl311) TBK 11 KOHKPeTHble 

cny'!Blll, KOrAB 11HcPOPM8l.llllR nepeAB6TCR nocpBACTBOM COCTORH11M 

3neKTPOMarH11rHoro nonR. MccneAoeanocb TBKJKe BlllllRHMe eHeWHero wyMa. 

Y npeAnaraeMollr A11ccepra1.11111 cneAYIOL1.114e 1.1enM. 

1) npoAeMOHCTpMpOBBTb HS npl1MP.pe TO"IHO-pewaeMblX MOAenelii HeKOTOpble 

OCHOBHble oco6eHHOCTJll cnlllHOBblX CTeKOJl. c 3TOlit 1.1enbl0 pacc111arp11sat0TCR p­

cnMHOBBR CTeKOflbHBR MOAenb B npe,Qene 6onbWlllX p Ill HeKOTOpble ee 

06061.J.leHlllR. 

l 
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2) l1hy'llllTb 38KOHOM9pHOCTlll noBeAeHlllR OTKpblTblX cn111H-CTeKOJlbilblX ClllCTeM, 

B 'ISCTHOCTlll Cl1CTeM c 8Cl1MMeTplll'IHblMlll KOHCTSHTSMlll CBR311. C11cTeMbl 3TOro 

3) Tlllna O'leHb BB>KHbl KaK B np11111o>KeHl1RX, TaK Ill Allll nOHl1M8Hlllll 

06LJ.1eTeopeT11'1eCKl1X 38KOHOMepHOCTeiit noBeAeHl/lll C1111HOBblX CTeKOil. 

4) PaccMoTpeTb B03MO>KHOCTb CylJ.leCTBOBSHl1R CnMH-CTeKOJlbHOM ci>B3bl y 
' 

CMCTeM 683 38MOpO>K8HHOro 6ecnopllAK8. ECJlM OKa>KeTCll, 'ITO OCHOBHblB 

'lepTbl KSHOHM'leCKlllX cnMHOBblX CTBKOil nepeHOCllTCR HB 3TOT cny'laM, TO 3TO 

6yAeT AOCTBTO'IHO BBCOMblM apryMeHTOM B nonb3Y Cl1JlbHOiit yH11BepcaI1bHOCTlll 

COl1H-CTBK01lbHblX RBJleHlllM eoo61.4e. 

5) lil3y'leH1o1e MHOroTepM11HanbHblX Cl1CTeM B KBBHTOBOM Teopr.rn lllHcj>OpMBl.1111"1. 

C111CTBMbl 110A06HO BeCbMa pacnpocTpaHeHbl Ha npaKTl1Ke, B 'IBCT'HOCTlll 

KaHaJlOM c MHO>K9CTB9HHblM AOCTynoM RBJllleTCll Tenecell3b. 

6) PaccMorpeTb B03MO>KHOCTb Bbl'll1CJleHl/lll 1111111 04BHKlll CKOpOCTM B03pacTaHl/lll 

3HTpon1111 111111 y6blBSHl1R CB060AHOM 3Hepr1111 B HepaBHOBeCHOM KBSHTOBOM 

CTSTl1CTl1'1eCKOiit cj>H311Ke. 3A9Cb CYLJ.19CTB9HHO, lffO Mbl HB orpaHM'111BaeMCR 

K8K11M11 6bl TO HM 6bl110 np116n11>KBHl1RMH 11 CTapaeMCll paccMOTpeTb npo6neMy 

a 06LJ.1eM cnyl.fae. 

HaylfHBR HOBM3Ha·. 

1. lilayl.feHa cj>a3oaa11 CTPYKTypa p-cn11Hosoiit CTeKOllbHOM MOAe11111 c y'leToM 

nonpaBOK KOHel.fHoro 06b8Ma. Hal1A&Hbl BB>KHble np11MeHeH11R 3Toro 

pe3yJlbT8Ta B Teop101 11Hcj>OpM81.111M. 

2. BnepBble BB9ABH8 11 11CC119AOB8H8 MOA9Jlb 1113 ABYX B3811MOABillCTBYIOlJ.IMX 

CTBKOJlbHblX OOACl1CTeM. B 'IBCTHOCTM npOBB,t\BHO 11CC118A088HMe Ba>KHoro 

aonpoca 0 B03MO>KHOCTl1 COBM9CTHOro AllR' 06e11x 110ACl1CTeM Cnl1H-

CT9KOJlbHOro cj>a3oeoro nepeXOAS. TaK>Ke OOAP06HO 113ylfeHbl nonpaBKl1 

KOHe'IHOro 06beMa. 

3. Bnepable BB9ABH M9X8H113M o6ecne'll1BSIOWl1M <Pa30Bbliit nepeXOA B 

CYLJ.19CTBeHHO OTKpblTOiit (c 8C11MMeTpl1'1HblM11 KOHCT8HTaM11 CBll311) cn11H­

CTeKOJlbHOiit Cl1CTeMe. lilayYeHbl caoiitcraa cj>a3oaoro nepeXOAa B 3TOM OTKpblTOiil 

CHCTeMe. 

4. Ha 11epapx11'lecKOii peweTKe Xyc11M11 6blna 11ccneA0BaHa c1111bHO­

cl>pycTpr.1poeaHHaR MOAenb 5e3 aaMopo>KeHHoro 6ecnopRAKa. Ha npr.1Mepe 

3Toiit C"1CTBMbl nony'IBH cnnowHoiit cneKTP cj>a30BblX nepeXOAOB - RBJ1BH"1B, 

·t 
~ 

·1 ,, 
..\ 
" 
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KOTopoe AO Cl1X nop 5blJ10 xapaKrepHO 11CKJll0'1"1TBJ1bHO AllR MOAeJleM c 

5ecnopRAKOM. 

5. AoKa3aHa 0606LJ.1eHHaR H-TeopeMa e KBaHToaoiit cTaTl1CTl1'1BCKOiit MexaHMKB. 

0Ha 003BOnReT ycTSH8BJ1"1B3Tb H"1>KHIOIO rpaHl11.1Y AllR CKOPOCTl1 B03P8CTSHl1R 

6. 3HTp0011"1 (CKOpOCT"1 y6bl88Hl1R ceo6oAHOiit 3Hepr1111) a cny'!ae 

MaKpOCKOOi!'leCKOM AMH8M11Klll npOM3BOJlbHOM KBSHTOBOi1 Cl1CTeMbl. 

7. Bnepable BBBABHa MOABJlb KBBHTOBOro KaHana c MHO>KBCTBBHHblM 

AOCTynoM. nonr1eH PRA 061.J.(11X COOTHOWBHl'liil AllR nponyCKHOii cnoco6HOCTM 

(MaKC11M811bHOiit CKOpOCTl1 nepeAa'111 MH¢opMa41111) AJlR nOA06Hoiit CMCTBMbl. 

lilccneAOBSHbl KOHKpeTHble cny'lal1 nepeAB'111 l1HcjJopMa41111 c· nOMOWbto 

onpeAe11eHHblX COCTORH11iit 311BKTPOM8rHl1THOrO OOJlll. 

npMKllBAHOB 3H8'1BHMe pa60Tbl. 

Cn11HOBb1e CTeK11a 11MetoT 5onbwoe Kon11'1ecreo caMblX pa3HOo6pa3HblX 

np11MeHeH11i1. KpaTKo nepeYMCnMM 111x: HeynopRAO'leHHbJe MarHeTlliKl1 11 

MarHeT11Kl1 co CJ10)J(Hb1Ml1 o6MeHHbJMlli B3811MOAeiitCTB11llMl1, uarHeTl1Kl1 Ha 

HBHBCbl~QBMblX peweTKax; HBi'ipOHHblB cer11 11 MOAB1111 MCKYCCTBeHHOro 

11HTenneKTa; MOABlllll, peanlli3YIOl.411B OOTl1M8JlbHble KOHCTPYKl.IMM Teop1111 

MHcj>OpMa1.11111; rerepono1111Mepbl 11 cno>KHble !5e11K11. TaKoe puH006pa3111e 

np11MeHeH11iit C8R38HO c onpe,qeneHHOM yHoaepcanbHOCTblO noae,cieHl.UI CMCTeM, 

fAe Ha11111.10 KOHKypeHTHOB 83811iMOA9MCTBl1e. To >Ke, HO c no:.Kanyili 60JlbWMM 

ynopOM Ha 'np11MeHMfl B Teop11111 Hei'ipOHHblX ceTeil\ MO>KHO CK83BTb 06 OTKPblTblX 

CTeKOJlbHblX CMCTBMBX. 0H11 HaYanM paCCM8Tp11BBTbCR KQK pa3 B CBR3M c 

OpMMBHBH11RMM B 3TOM o6naCTM. npM OOMCBHl1111f MBrH11THblX CTBOeHei1 

cao!5oAbl 11C110Jlb30BaH R3blK 11311Hf0BCKl1X C011HOB' KOTOPblM TSKX<B RBJlReTCl'I 

AOCTBTO'IHO peanllJCTl1'1HblM (on11Cb1BaeT MBfHl1THbliit MOMBHT Cl1J1bHO 

BHl130TponHoro MSfHBTHKa, KOMOOHBHTy 611HapHoro cnnaea, 

KOH<ill1rypa41110HHyt0 CTeneHb CB060Abl no1111Mepa, COCTORHl1B OAHOro HeiitpoHa). 

npl1BBA9HHb19 11CC119AOBaHlliR 3BAB'I KBSHTOBOM Teop1111 11Hcj>OpMBl.IMM TBK>Ke 

OXBBTblBSIOT AOCTQTO'lHO Wl1POKYIO npH110)J(BHl'liil B reop11i.i onr11<1eCKOi4 CBR3M Iii 

KBaHTOBOM paAl10TexH11Ke. B 'ISCTHOCTM, OOAP06Ho 11cc11eA0BaHHble 

MHOrOTepM11H8JlbHbJe Cl1CTeMbl 11MBIOT caMoe HenocpeACTBBHHOe OTHOWBHl1B K 

nepeAaYe 111Hcj>opMa1.11111 no sonHoaoAaM, MHOroKaHa11bHb1M Ka5enRM 11 ,qpyrnM 

MHOrOTepMl1HBJlbHblM Cl1CTeMaM. 
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Ha 3alllMTY npeAcTaaneHbl 

1. VlccneAOBaH111e cpa30BOlii CTpyKTypbl p-Cnl/IHOBOlii CT9KOflbHOlii MOAen111 c 

Y4BTOM nonpaeoK KOHB4HOro 06'beMa. 

2. VlccneAOBaHl/le ABYX B3al1MOAeiiiCTBYIOIJllllX CTeKOilbHblX nOACMCTeM. 

B03MOlKHOCTb cyu.1ecTBOBaH111R cpa30BblX npe:.<OAOB B COCTORHMe CnMHOBoro 

CTeKna ABYX coeepweHHO pa3nM'·IHblX TMOOB. <l>a3oBaR CTPYKTypa M nonpaBKM 

KOH94HOro 06'beMa ,qm:1 3TOiii MOA911111. 

3. AoKa3aTenbcTeo cy11.1ecTeoeaH111R cnnowHoro cneKrpa cpa3oBblX nepexoAOB 

AllR ClllllbHo-cppycTpMpopaHHOlii CHCTeMbl 6e3 BMOpOlK9HHoro 6ecnopRAKa. 

4. <1>113M4BCKlllii MexaH1113M npHBOARUll1M K noRBllBHlllO KOHe'IHOTeMnepaTypHoro 

CI111H-CTBK011bHOro nepeXOAS B CYIJIBCTBeHHO OTKpblTOlii HeynopRAO'leHHOM 

CllCTeMe (c aCMMMeTpM4HblMl1 KOHCTaHT8Ml1 CBR311). Caoliicrea 3Toro cpa3oeoro 

nepexoAa Ha np11Mepe ccpep111'lecKoii M0Aen11 lil3111Hra. 

5. 060611.1eHHaS1 H-TeopeMa B KBawroeolii CTaTl1CTM4eCKOlii cpl131/1Ke, Ol.IBHKM 

CKOPOCTM pocra 3HTpon11111 (y6bleaHllS1 CB060AHOlii 3Hepr11111) HeKOTOpblx 

cpl13114BCKllX ClllCTBM. 

6. nocTaHOBKY 3aA84111 Ill AeTallbHOe 1113Y4BHllB Ha pa3HbtX ypOBH1!X Ot5IJIHOCTM 

KBSHTOBblX KaHatlOB C MHOlKBCTBeHHbll\I AOCTynoM. nony4BHlllB COOTHOW8HllM 0 

MaKCllM811bHblX nponyCKHblX cnoco6HOCTS1X 110A06HbtX KaHanoa KSK B 061J1eM 

cny4ae TSK 11 e cny-.ae, KorAa e Ka11ecree Marep11anbHb1x Hoc11renelii 

lllHcpop111a1..11111 lllCI1011b3YIOTC1! onpe.1:1eneHHble COCTORHl!ll 3t1BKTpoMarHl!THOro 

nonR. 

Anpo5al.4MR Pa60Tbl 

OCHOBHble pe3y11bT8Tbl A11ccepra1..111111 ony51111KoeaHbl e lKypHanax Physical 

Review E, TeopeT1111ecKaR 11 MaTeMatM"!ecKaR <l>11311Ka, >KypHan TeopeT11111ecKoiil 

Ill 3KcnepMMBHTal1bHOlii <1>1!311Kll. npeACT8Bt1RI111Cb Ha Vlll-olii MelKAYHaPOAHOiii 

K0Hcpepett41111 no MareMaT114P.CKOii <l>M311Ke (Hop-AMt5epA ApMeH11ll, 1997) 111 1-

olii MellC,qyHapoAHOlii KoHcpepeH41111 no 06LL1111M npo611e111aM Q>1131114ecKolii reop11111 

111ttQ>po111a1..11111 (CaH-<l>patt1..1111cKo, CWA, 1998), MelKAYHapOAHOlii KoHcpepeH41111 no 

061J111M npo6neMaM cTaT111cni"leCKOlii cp1113111K111 (Pyrrepc, CWA, 1996). 

Bee npeAcraeneHHble pe3ynbrarbl 6b11111 06cylKABHb1 Ha ce111111Hapax 

EpeeaHCKOro <1>111311'1BCKOro li1HCT11ryra, a OTAeflbHble pe3ynbTaTbl II pa60Tbl Ha 

CllBAYIOIJIHX CBMl1Hapax: CBMl1Hap li'IHCTllTYTB npo6neM nepeAa<111 li'IHcpOpMBl..llllM 

(PYKOBOAl!Ten111: P. Ao6pyw11H, 6. 6accanb1ro, MocKea, 1996). ceM111Hap 
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napllllKCKOlii HopM811bHOlii WKOflbl (pyKOBOA11Tenb: 6. Aepp11Aa, nap111lK, 1996, 

1998). CBMl1Hap 4>paHl..IY3CKOro 4eHrpa aTOMHblX 111ccneAOBBHllllii 

(pyKOBOAlllTen111: f. 6ywo, H. Cypnac, >K111cj>-Ciop-lileeT, 1996, 1998), CeMMHap 

PlllMCKOro YHMBepCTllTBTa Ila Cant11eH1..1a (pyKOBOAlllTenb r. nap111c111, PlllM, 1997). 

CeM11Hap yH1o1eepcT11TeTa Pyrrepca (pyKOBOAlllTenb >K. Ilelii6oe111..1, Pyrrepc, 

CWA, 1996). 

CrpyKTypa M o6'beM pa5oTbl. 

A111ccepra4Hll cocT011r M3 140 crpaHllll..I BKnlO"laA 3 cp111rypbl. Cn111coK 

IllllTepapTypbl COCTOllT H3 Ha111MeHoeaHHlii. 

CoAep*aHMepa6oT~. 

Bo aeei}eHUU AaeTCA 06IJllllK 063op COCTORHKR TeMbl, AalOTCll TaKlKB 

nocTaHOBKlll 3aAa"I, 11ccneAyeMb1x e A111ccepra4HH, yKa3blBaiorcR ace 

HBTPlllBManbHblB MeTOAOllOrlll"leCKHB MOMeHTbl. B "!aCTHOCTlll, BBeAeHl/le 

Ha4111HaeTCR c noAp06Horo OCBBLL!BHlllR 061J41!X CBS13elii MelKAY CTSTlllCTlll"leCKOlii 

cp1113MKOlii M reop111ei; lllHcj>OpMa411111. 

B nepeou anaee 11CCI18AyeTCA p-cmlHOBaR CTeKOilbHBR MOAeflb. MccneAyeTCA 

cpa3oeaR CTPYKTypa c y~e10111 nonpaeoK KOHB4Horo o6'beMa. HaxOARTCA rp11 

OCHOBHbte cj>a3bt: napaMarHMTHall, KOTOpaR pean1113yeTCR TOflbKO npM 

AOCTaT04HO Bb1COKl1X TeMnepaTypax, ClllllH-CTBKOJlbHaR, peanl!3YIOIJlaS1Cll np111 

.1:1ocraT04HO H1113KMX re111neparypax, 111 cpeppoMarHMTHall, Allll cy1J4ecreoeatt111R 

KOTOPOM Heo6XOA11Ma AOCTaTO"IHO 60llbWall BBI11114~Ha Q>eppo111arH1tTHOK 

KOMilOHeHTbl ol5MeHHOro B3alllMOAeMCT8MR. HaXOARTCR T8Kll<e nonpaBKM 

KOHB'IHOro 06'beMa II P8311111"1Hble 110Acj>83bl, KOTOpble Moryr 15b1Tb 06HapylKeHbl 

c noMOIJlblO 3Tl1X nocneAHlllX. noK83blBaeTCS1, 4TO HeKOTOpble nonpaBKlll 

KOHe'IHOro 06'beMa nplllBOART K pea111113a4111111 (nocpeACTBOM ASHHOlii MOABI1111) 

onpeAeneHHblX 011TlllM811bHblX KOHCTPYK1..1111ii KnaCClll48CKOlii Teop111111 111HcpopMa41o1111. 

Bo emopoii anaee MCCilBAYBTCR MOAeflb COCTORll.laR 1113 ABYX 

B3811MOAeKCTBYIOll.IMX CTeKOilbHblX noACMCTeM. 3AeCb HHTepeCHbl B nepeyio 

04epeAb c4eHap1111 cpa30BblX nepeXOAOB, KOTOpble MOryr peanl130BbtBaTbCR B 

paMKax AaHHOM MOABillll. nony4eHO, '!TO CnlllH·CTBKOflbHall cpua MOlKeT 

B03HlllKaTb KBK OAHOepeMeHHO B p83HblX IlOACHCTeMax, TSK Ill np111 P83HblX 

TeMneparypax. npH YBBI11114eHMH KOHCTaHTbl MBlKilOACllCTeMHOro 
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B3al/IMOA6ACTBl1R OAMH pelKMM CM6HR6T Apyroro. "1 AflR A8HHOi1 MOA6flM 

MCCJ16AY6TCR CTPYKTypa nonpaeoK KOH64Horo 06beMa. 

B mpembei'i anaae BBOAlllTCR MOA611b COlllHOeoro creKna c SClllMM6TPK'·IHblMll 

KOHCT8HT8Mll CBR311, KOTOpai:i OOMCblBaer cy11.1ecTB6HHO OTKpblTble CT6KOJ1bHble 

CllCT6Mbl (cKalKeM aMopcpHbliil cnnae OOA ol5ny4eHlr!BM) II MMeer BBCbMa 

COfllr!AHble npMMeHeHMR B reopMM HeMpOHHblX cereiii. 3ABCb AOK83blB88TCR 

cy1.4ecr.eoeaHMe cpa3oeoro nepexoAa np11 npae111nbHOM y4ere ttepaeHoaecHoro 

xapaKTepa tteynopRA04eHHoiil c1r1cTeM1>1. 0Ka3blaaerci:i, 4TO ceoiilcrea 3Toro 

<t>uoeoro nepexoAa AocraT04HO HeOlKl1AaHHbl. 

B 'lemeepmoi'i enaee 1r1ccneAyercR rpexcnMHOBaR MOAenb "1311Hra Ha 

11epapxi114ecKoii pewene Xyc11MM. OcHOBHOM pe3ynbrar ADKa3arenbCTBo roro, 

4TO B. A8HHOH Cl1J1bHO-¢pycrp11poeaHHOH ClllCTeMe 6e3 38MOpQlK6HHOro 

6ecnopRAKa B03MOlKHO cy1.4eCTBOBaH11e cnnowHoro cneKrpa ¢a3oeblx 

nepeXOAOB. 3ro nocneAHee i:ieneH11e AO 

xapaKTeplr!CTMKOA COllHOBblX CTeKon, T.e. 

3TOro 6bll10 

ClllCT6M c 

lllCKl1I0411TeJ1bHO 

3aMOpOlKeHHblM 

6ecnopRAKOM. B 'lacn1ocn1, nony4eHHblH pe3ynbTaT HaBOAlr!T MbiCflb 0 

WlrlPOKOM YHl1BepcanbHOCTlrl COlllH·CTBKOJlbHblX 3aKOHOMepHOCTeiil. 

~!;~.~~«, 
,,.. 

Re(kT) 

PMCYHOK: TO"IKlll cpa:;oBblX nepeXOAOB Ha KOMnneKCHOiil TeMneparypbl AflR 

Mo,11en111 "13MHra Ha V1epapx111'lecKolii peweTKe Xyc111M111. KoMnneKCHb1e 

~ 

I I 
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TeMneparypbl RBflRIOTCfl 3,116Cb J1111Wb MeTOAOM, KOTOpblA 1103BOJ1ReT 

ycTaHaen111eaTb Hanlll'lllle HeaHanMTM'lHOCTlrl np11 peanbHblX TBMnepaTypax. 

B nRmou enaee paccMarp111eaercS1 Mo,11enb MHororepMMHanbHoro KBaHroaoro 

KaHana (aee,qeHHaR aaropoM AMCcepTSL.llllM M ero HaytfHblM PYKOBOAMTeneM). 

3Aecb paccMarp111eaiorcS1 KaK 061.4Me orpaHM'l6HlllR Ha nponycKHble 

cnoco6HOCTM no,1106HoA Cl1CT6Mbl, TBK Ill KOHKP6THble cny'laM nepe,qa'IM 

lllH¢opMaL1MM c 110MOll.lbl0 COCTORHMii 3J16KTOM8rHlllTHOro 00111'1. . 
PaCC'IMTblaaerc11 emtS1H1rte BHewHero wyMa Ha Bb1WeyKa3aHHble nponycKHble 

cnoco6Hocr1r1. 

B wecmou anase paccMaTpMsaercR B03MOlKHOCTb yc11neH111R H-TeopeMbl e 

HepaBHOBeCHOM KBaHTOBOiii CT8Tl1CTlll'l6CKOiil TeOplllM. rJony"leHHblii pe3yl1bTaT 

Aaer B03MOlKHOCTb 04eHM"Tb CKOPOCTb B03pacraHlr!R 3HTpon11111 (lrlflM y6blBaHlllSI 

CB060AHOii 3Hepr11111), npl1'16M B paMK'ax CT8TllCTlll"l6CKOM reop1r111 He A6118IOTCR 

K8K1rte n11160 cneL11rt¢M4BCK111e npe,11nonoJKeH11S1 Mn1r1 annp0Kc111Ma41r11o1. 

B C80bMOU anaee OOABOARTCSI llTOr11 pa60Tbl. 

OcHOBH1>1e pe3yni.T&Tbt A1tccepra4MM. 

1) "1CCJ1e,!lyeTCSI MOAenb P·Cnt.tHOBOrO CTBKna. nony"leHbl OOAp06Hble 

pe3ynbT8Tbl 0 B03MOlKHblX tt>a3ax MO,qenK c Y'IBTOM nonpaBOK KOHB"IHOro 

06beMa, crpyKrypa KOTOpblX OTBeTCTBBHHa 3a OORBneHMe HBKOTOpblX HOBblX 

<Pa3. Pe3ynbTaTbl 11ccne,11oeaHMR e .<t>eppoMarHMTHOii 111 cn11H-CTBKOnbHblX 

cj>a3ax npHMeHSllOTCR B MCCne,qoeaHMM onTHM8flbHblX CMCTeM Knacc1rt'16CKOli 

reop11111 lilHcj>opMaL.111111. 

2) "1ccneAyercS1 Mo14enb COCTORlqBSI 113 ABYX B38HMOAeiicreyio1.4111x CTBKOnbHblX 

nOACMcTeM. 3Aecb nony"leHbl ABB pa3HblX CL1eHap11111 ¢a30BblX nepexo,qoa: ecn11 

B3BlllMOAelicra11e AOCTaTO'IHO cna6o TO B03MO>KBH HeOlKl1,118HHblii PBlKMM 

noeeAeHMSI, fAe 110ACl1CTBMbl nepeXOASIT B COCTOSIHMe cnMHOBoro CTBKna npM 

P83Hb1X TeMneparypax. np111 CllnbHOM >Ke B3al1MOABMCTBllllll eCTb TOJlbKO OAHB 

TeMneparypa no,1106Horo nepexoAa. nony"leHbl nonpaBKM KOHe'IHoro o6beMa ao 

acex cpa3ax Mo,qen11. 

3) Ha np1tMepe Mo,11en111 "131rtHra Ha Mepapx111'leCKOM ,11epese Xyc111M111 

AOKa3bl83BTCSI, 'ITO B ClllflbHO-cppycrp1r1poaaHHOlii ClllCTeMe 6e3 38MOPOlKBHHOrO 

6ecnopsi,11Ka B03MO>KHO cy11.1ecraoeaHMe cnnowHoro MHO>Kecraa tt>a3oBblX 

nepexo,11oe. 
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4) AoKaJbleaeTcsl, "ITO HeynopRAO"leHHble c11cTeMbl c ac111MMerp11"1HblMlll 

KOHCTaHTaMlll CBR3111 MOryT lllMeTb <1>aay cn111Hoeoro CTeKna, ecn111 TOObKO 

npas111nbHO y-.11Tb1sarb -.acTlll"IHO pasHosecHblA xapaKTep HeynopRAO"leHHOii 

ClllCTeMbl. 3TOT <l>akT llMeeT AOCTaTt)"IHO 061J.1llA Ill MOAB0bHO-He3aBMClllMblA 

xapaKTep, a KOHKpeTHble CBOMCTBa <l>B30BOro nepeXOAB 1113y"lalOTCR Ha npMMepe 

c<1>epM"leCKOA MOAenM H311Hra. 

5) Pacc111aTp111aaeTCR KB8HT0Bbllil KaHan c .MHO>KeCTBBHHblM AOCTynoM. 

nony"lalOTCR 061J.1111e coorHoweHMR o nponycKHblX 'cnoco6HocTRX 4enoro Knacca 

nOA06HblX ClllCTeM. 3aTeM 111ccneAYIOTCR Ill TO"IHO Bbl"llllCORIOTCR nponycKHble 

6) cnoco6HocTM e cny"lae nepe.qa"l11 111HcpopMa4111M c noMOIJ.lblO KorepeHTHblX 111 

ClK8TblX COCTORHlllM 3neKTpOMarHllTHOro nonR .. BBOAlllTCSI BHeWHlllA wyM II 

04eH111saeTcR ero BnlHIHMe HS nponycKHble cnoco6HOCTll. 

7) AoKa3blaaercsi 060614eHHasi H-TeopeMa a HepaaHoaecHoiii cTaT111CTlll"IBCKOA 

Teop1111. 0Ha 003BOnsieT 01..1eHllTb CKOpOCTb eoapacTaHllR 3HTpOnllM (y6b1BaHl1R 

cao60AHOM 3Hepr111111) B Ha116onee 061J.1eM cny-.ae, 6e3 KaKlllX n1160 MOABnbHblX 

11n11 annpoKc111Ma41110HHblX npeAnonoJKeH111ii. 
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Armen E. Allahverdyan 

Some Problems From Statistical Physics of Disordered Systems and Physical 

Information Theory. 

Resume 

The corresponding thesis is devoted to some common problems of physical information 

theory and statistical physics. The connections between these two fields are well-known, 

particularly they include the justification of foundations of equilibrium statistical mechanics, 

the common interpretation of some problems in non-equilibrium statistical mechanics, 

investigation of general limitations that physics (and particularly statistical physics and 

quantum theory) imposes to communication and transformation of ln~ormation. 

In the thesis four types of problems are considered: investigation of statistical mechanics of 

some spin-.glass models (the p-spin mean-field models in the limit of large p, and aome its 

physically relevant modifications; strongly frustrated I.sing model in the hierarchical tree and 

without quench disorder; the mean-field model of an open spin-glau system), the application 

a part of obtained results to several very Important questions in classical information theory 

(the probability of error when information is transmitted by e noisy channel), investigation of 

mutiaccess channels in quantum· information theory, and proving a strengthened H-theorem 

in quantum non-equilibrium statistical theory (with an application of this result to quantum 
information theory). 

We have investigated the p-spin dilute glassy model by the mean-field approximation. The 

statistical physics of the model is investigated by a mathematically rigorous method 

(connected with an assumption of large p) that allows to eurmount all difficulties and 

ambiguities of the replica method. The phase structure' is considered and finite-size effects 

ar.e calculated. There are three different phases:. spin-glasa with one step of Replica 

Symmetry Breaking, ferromagnet and paramagnet. After this the results are applied to some 

fundamental problems in classical information theory: by investigating finite-size corrections 

in the ferromagnetic phase we compute the probability of an error in a procedure of decoding 

when classical information is transmitted by the corresponding channel. 

We introduce the model of two coupled spin-glass subsystems and discuss the different 

possibilities of paramagnet-spin-glass. paramagnet-ferromagnet, and ferromagnet-spin-glallS 

phase transitions in this case. It was shown that therP. are two different scenarios for spin­

glass phase transition in this case: in the first scenario one subsystem can be in the spin­

glass phase when the other is in the paramagnetic one, in the second case only one 

temperature of the spin-glass phase transition exists for both subsystems 

-21-

We have considered the spin-glass model with asymmetric coupling constants and have 

shown that in this case a finite-temperature spin-glass phase transition is possible if the 

coupling constants are partially annealed (this last property can be easily realized in 

practice). The propertie.s of this phase transition is investigated also. 

There are some physical hints that a fully-frustrated antiferromagnet can demonstrate some 

essential properties of the spin-glass physics. We have considered the fully-frustrated multi­

spin Ising antiferromagnet in the hierarchical Husimi tree (hierarchical trees have not an 

independent physical meaning but represent some mean-field approximation of real lattices). 

Indeed, it was shown that at least two main ingredients of the spin-glass behavior - strong 

dependence from boundary conditions and a whole set of the phase transitions • take place 
in this case. 

H-theorem is one of the most-known and fundamental relations in non-equilibrium statistical 

physics. We generalize this theorem, and our results allow to derive conclusions not only 

about increasing of entropy or decreasing of free energy but also about speeds of these 
processes. 

It is well known that the laws of physics and particularly quantum mechanics should be taken 

into account in any reasonable theory of information transmission. In this spirit we introduce 

the physical models of mufti-access quantum channels. We have described the theory of 

these models in different degrees of generality, compute the capacities of the corresponding 

channel, and discuss information transmission if an external noise (which is modeled as 
some quantum stochastic process) is added to a signal. 

Upllbli Unwhl{l.ipruwli 

n141.11qllwl{npl{w6 UflUUlblllibpfl l{f11Sw4wqpw4wli ~flqf14WJfl L. ~flqflljwljwli 
flli~npllwgflw1f1 UlbUnlpJwli n11n2 iqpnpLblllibp 

Ullt.flnitimll 

1Jbp4wiwgtjnrt pbqn1d l\llU1wp4tjn1d bO npnz hwpgbp npn011 [!lil)hwfinlp bO pb llt11Swljwqpwljwli 

·-1>'1q'1liw1jl t. gljwliUlwJtiO uibump1wli pb '1!i-1>nnllwgtiw1'1 uibump1wu hw~w11: Uiu 

<1'1uimp1n100b11'1 4wum hw1ui!ijl t tlwrtn1g L. f!lil)qflljntd t hbUllaJWL nu1rtmf1JnLDObp" 

llli-1>npllwg'1w1'1 Ulbun1p1wn 4'1riwnnLllQ ljjltiwljwqpwljw!i -1>11q'14WJ'1 "11mlil)wdbu111wt hwf1gbp'1 

111wnqwpwOllw!i llbp, n1hwljwuwnw1J2trn l1'11Sw4wqnwtiwn .1>1!q'14w1'1 H-pbnpba!l I. 

ltfi-1>n11dwgtiw1'1 111briwt11ntudwO 0111tOw1wtfln1p1mO!ibp'1 (jwu.11! • .1>'1q'1(jw1'1 (llwuOwl1nnw111bu 

lltilSw(jwqpwljwO .1>11ql14w11l L. 11l1wlhnw11lO uibun1111wO) Of'lbligOtnll wql)bgn1p1n10o 
1lli-1>n11llwg1lw1'1 Ulbrtwl/lntuuwn t. uzw(jllw!i uibuntpiwn llnw: 

Uwuliwl!nnwuibu. pbqmd 11!i!iwn4llmll b!i hbUlt.JWL inpuf! UlltUJll U!f'IDPtblllibn· 

~Lun11luwu1lnl1nLll t uui'10w111n w111w41w Ulllutll llnl)btObpti tlll~wljwqnw4wli .l>llqllljw!i (p­

uuitiOw11lli wuiw4nt dn~bto pwljwljwliti!i llb6 p-11 l\bui11ntll t. lif'!w npnz ljwpL.np 

Ulwppbpw(jubro. pwg uui1lliw11lli w111u11jn1 u1lu111bllfi !lnl)bto. t>qf10qll un~bto ntdbri 
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