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I Ihmo;;mii CepreeB.H"'I RPLI.ITOB I 

fle-qaTaeMl>Ie B aToii KHHre pa60Tl>I IIO~OHHOI'O :ieHHHrpaACKOI'O 
tJ>n:aRRa H. C. RpI>Li~OBa noCBHm;eHLI BonpocaM 06ocn0Bainu1 
CTaTHCTINec~oii cp1I3HRII. B nacTOHm;yro RHHry BXOAHT: nepn:E>ie 
rJiaBl>I 3a]::(J1VlaHHOII H. C. RpbIJIOHbJM 6oJibIIIOM MOHOrpacp1I1I «06o
CHOBaHIIe cp1I312ftleCHOH CTaTIICTJIBII», ero )lORTOpCRaH AUCCepTaunn 
Ha TeMy «Il po:qeCCIJ peJiaRCa:qlIII CTaTIICTJiqeCRIIX CHCTeM II RplI
Tepn:ii MeXaHJflieCRoii HeyCTOll"'IlIBOCTII}) II He60JI1>IIIaJI CTaTbJI «06 
Oil1ICaH1III HeMaRCHM3Jll>HO-IlOJIHbIX Oill>ITOB». 

Ilo 3aMI>ICJiy aBTopa, ero MOHOrpacpnH )J;OJimHa 61>1Jia BRJIIOqaTI>, 
RpoMe HOBoro MaTepna11a, T3RJRe II TOT, ROTOpl>IM BXO]::(HT B ero 
it;ORTOpcRyro ]::(IICcepTa:qmo. IloaToMy ne"'IaTaeMaH a;:i;ec1> ~IIccep
Ta:q:nH qaCTJil.IHO 3aMeHHeT Hep;OCTaromne rnaBbl MOHorpacpnH. 

Hay"'IHl>IM TaJiaHT HnRona.a CepreeBJflia HaXOAIIJICH B caMOM 
pacn;BeTe, ROr]::(a THJReJiaH 6one3HI> npHRoBaJia ero R nocTeJin M npem
~eBpeMeHHaH CMepTI> IlOMeIIIaJia 3aROH"'IHTI>.3a;D;yMaHHl:Jil HM Tpyn. 

HIIROJia:H CepreeBlflI npHHa;uJiemnT R MOJIOAOMY noRoJieHHIO 
COBeTCRIIX cp1I3JIBOB. OH pOAHJICH 10 aBrycTa 1917 r. B :r. -YcTromHa 
BoJioro]::(c~oiI o6JiaCTH. B 1934 r. nocTynnJI Ha ~n312ftlecRnii cpa
RyJI1>TeT JieHIIHrpaACRoro YHHBepCIITeTa. Em;e 6yAyq1I cTyAeHTOM, 
OH o6pam;an Ha ce6.H BHHMaHne CBOHMH 6necTHID;JIMH cnoco6no
cTHMII II CTpeMJieHIIeM caMOCTOHTeJI1>HO II )::(0 ROHI(a paao6paT1>Cf1 B 
trHTepecoBaBIIIIIX ero BOnpocax TeopeTJiqecRoii <JlnaIIBII. ~ha BAYM
'IIIBOCTI> II rJiy61IHa IIOHHMaHHH npe,uMeTa xapaRTepHbI AJIH HH
ROJiaH CepreeBJiqa BO Dccit: ero nay"'IHOM ]::(eHTeJI1>HOCT1I, HaqaJIO 
ROTopo:ll OTHOCHTCH R cTyAeH-qecRoMy BpeMeHn. Ao OROHqaHnH 
YHIIBepCIITeTa HM 6LIJilI Ha111IC3Hbl pa6oTLI: «06 o6oCHOBaHIIII cp1I
~1IqeCROM CT3TIICTJIBH» (-Y"'IeHI>Ie 3a111ICKII Jir-Y, 57, 74; 1940) H 
«0 cnoco6ax nony-qeHn.H pacnpeAeneHHH fn66ca>) ( COBMeCTHO c 
T. <DHJIHIIIlqeHRO, °YqeHbie 3aIIJ.ICRH JifY, 57, 97; 1940). 

B 1939 r. HJIBoJiaii CepreeBJiq OROHqlIJJ YHIIBepcnTeT II 6.bIJI 

npnHHT B ac111IpaHTYPY R B. A. <Douy. B rOALI acn1IpaHTyp1>1 y 
Hero CJIOiHIIJiaCI> Ta CIICTeMa B3rJIH;D;OB Ha nplIHI(lIIIl:J CTaTIICTJille
CROM cp1I3JIBII, ROTopaH JierJia B OCHOBY AaJI1>He:Hm:nx ero pa6oT. 
D IIroJie 1941 r .. OH 6JiecTam;e 3aro;wrHJI RaHAIIAaTcKyro nnccepTa-
1~1110 «Il po:qeCCl:J paaMeIIIIIBaHlIH .B cpa30BOM npocTpaHCTBe» II 
na-qaJI cBoro pa6oTy B Ra-qeCTBe Hayq}loro coTPYAHHRa E Jir-Y. 



B ro:n;hl BeJIIIROii 0TeqeCTBeHHoii BOHHhl npya.bH Hm<oJiaH Cep

reeB1Iqa IIOMHHT ero H8 JJ;emypcTBax no npOTIIBOBOBJJ;YIIIHOH 060-

poHe ropop;a ncer:n;a c RHIIIBROiI .B pyRax. B TH»WJihle AHII JieHIIH

rpa:n;cRoii 6JioRaJJ;hl HIIBonaif CepreeBnq He npeRpam;aJJ Hay11Hoii 

:n;eHTeJI1>HOCTII. OH ynopHO pa6oTaJI Ha:n; pa3BHTHeM CBOIIX B3rJIH)J;OB 

na o6ocHOB3HIIe CT3TIICTH.RII, ]2[ I~aR TOJibRO, nocne !:rnaRy3l{IIII II3 

JieHIIHrpa:n;a, BOCCTaHOBIIJI CBOH CIIJihl, aam;IITIIJI B JieHIIHrpaJI;CROM 

cJl1Iam<o-TeXH1IqeCROM IIHCTHTyTe (Haxo)J;IIBIIIeMCH Tor:n;a .B HaaaHn) 

CBOIO ]J;OI\.TOpCRyro ]l;IICCepT3l{IIIO. 8TO 6.bIJIO JieTOM 1942 r. 

IloRIIHYB npeMeHHO JieHIIHrpa:n;, HHROJiaii CepreeB1Iq pa6oTaJJ 

n pa3JIII1IEMX Hay11H1>1x y-qpem:n;eHIIHX B Ena6yre, IloIIIRap-0.rra 

II B MocHBe. BepHyBIIIIIC.b B JieHIIHrpa:n; B HOHne 1944 r., OH B0306-

HOBIIJI pa6oTy B <DII31IqeCROM HHCTnTyTe JieH1IHrpa:n;cRoro YHIIBep

Cl!TeTa B RaqeCTBe CTapIIIero HayqHoro COTpyAHHRa. 

XapaRTepHoii qepTOH H. C. HaR y-qenoro HBJIHJICH IIHTepec R 

IIplIHI{l!IIMaJILHhIM II HalI60JieeTPYAHhIM BOIIpocaM cJllI3lIRII n COBep

meHHO lICHJIIOql!TeJII>HaH cnoco6HOCT.b H rny6oROMY II opnrHH3Jlb

HOMY IIX aHaJIII3Y. 8Ta cnoco6HocT.b npOHBJIHJiac1> 11 B MaJIOM, 

II B 6on1>IIIOM. EMy -qacTo cny-qanoc.b rrop;MeqaT1> 11apaJJ;ORChl IIJIII 

npOTIIROpe-q:fl.R n o6menpHHHThIX paccym:n;eHHHX, II OH HelI3MeHHO 

:n;o61IBaJICH B Ra/R,UOM BOIIpoce IIOJIHO:M HCHOCTlL Ho oco6eHH0 xa

paRTepHa AJIH Hero l{eJieycTpeMneHHaH pa6oTa HaA o:n;Hoii RpynHOH 

npo6neMoif B Te"'IeHIIe p.RJJ;a JTeT. HaR n Bee y-qeH1>1e TaRoro THrra, 

H. C. ny6nnHOBan cpaBHHTeJII>HO Ma.rro, C"'IHTaH B03MOIBHI>IM neqa

TaT1> TOJibHO :n;o ROHI{a 11po:n;yMaHHl>Ie pa60Tbl. IlOMHMO ynOMH

HYTbIX CTaTeli, HM 6IJJIH ony6nHRPBaHhl pa6oTM: «06 on1ICaH1III 

HeMaRCHMaJII>HO-IIOJIHhIX OIIbITOB» (Y"l!eHble 3aIIIICRII JifY); «Ilpo

I(eCChl penaRCa:QIIII B CTaT1ICT1IqeCRHX CIICTeMaX» (Nature, 10 IIIOHH 

1944 r., CTp. 709); «0 ABYX OCHOBHhIX TOJIROBaHHHX COOTHOIIIe

HnH He011pe]J;eJieHHOCTII ]];JI.ff 3Hepr1In II BpeMeHII>) (COBMeCTHO c 

B. A. <DoROM, JR8T<D, 17, 93; 1947). Ila aaROHqeHHhIX, no He 

orry6JIHHOBaHHhIX pa60T YIIOMHHeM IICCJieAOB3Hlle, IIOCBHIT(eHHOe 

rpaHHI(aM nplIMeHIIMOCTII IlpIIHI(HIIa Cl!MMeTp1I1I HHHeTHqeCHIIX 

R03cJl<PHI(IIeHT0B 0H3arepa. 

B 1946 r. Hm<onaii Cepreen1Iq np1IcTynnn R pa6oTe HaA 6on1>

IIIOii MOHOrpacJllieiI, nepBLie rJiaBbl ROTOpoif 3AeCb ne-qaTaIOTCH. 

OH He npen:paman pa6oTy H3A HeiI :n;ame BO npeMH TH/ReJioii 6onea

nn, ROTOpaH npHBeJia H ero CMepTH. 

Hm<onaii CepreeBiflJ yMep 21 IIIOHH 1947 r., B caMOM Haqane 

nay"'IHOH IBI13HII, ycneB ocymeCTBl!Tb JIIIIIl:b MaJiyro llOJIIO CBOIIX . 

TBOp-qeCRIIX nnaHOB. Ho II TO, "'ITO OH cp;e.rran, HaCTOJII>RO 3Haq1I

TeJI1>HO, qTO He ]l;OJIIBHO npOMTII Ire3aMeTHO llJIH COBeTCRON HayHH. 

Co6paHHhle n HaCTOHrqeii RH1Ire TPYAhl H. C. noaROJIHT 03HaROMHTI>CH 

c ero IIJ(eHMII BCeM pa6oTaIOII(IIM B o6JiaCTB CTaTIIC1'1IqecROH cJl1I31IRII .. 

Ar.;aµ;eMHT-l B. A. <l>on 



.A. E. M HI'/{ .A .,!I u B. A. iI! 0 R 

B3rJIHALI H. c. RPLinOBA 
HA OEOCIIOBAHJIE CTATJICTJflJECRO:it IDH3HKII 

3aAaqa o6oCHOBaHIUI cJl113JI1:IeCHOii CTaTHCTIDHI 3al\JIIOqaeTCH, 

RaR ll3BeCTHO, B ycTaHOBJieHHll CBH311 MemAy CTaT11CT11qeCKHMlI 

3aROHRl.\Hf II MHKpOlvieXaHHROH. 3TO 03Hff'IaeT, "'ITO 113 MHHpOMexa

HllRll ~OJI.iRiia 6b1Tb BblBe)J;eHa BCH COBOHYTIROCTb OilhITHhlX cJlaRTOB 

CTaTJICTJI"'leCROii cJlll311Hll II AaH HpHTep11iI np11MeHHMOCTlI CTaT:HC

THHll H .n;aHHOii MeXaRWieCROH CllCTeMe. 

OnhlT IIOHa3h1BaeT, TITO saMHHyTaH MaHpOcHon1rqecHaH c11cTeMa 

"'Iepea onpeAeJiennoe BpeMH - BpeMH peJiaRCal(111I - npn6J.I11maeT

CH I{ coCTO.HHino CTaT11CTINecHoro paBHOBec11H. CTaTHCTHl:lecHoe 

paBHOBecne npOHBJI.HeTCH Ha OilbITe B TOM, TITO ]:(J.IH J.Iro6o:M IlOA

CllCTeMbl pacnpe.n;eJ.IeHHe COCTOHHnll, <i>HRCHpyeMblX B pa3Hble MOMeH

TLI BpeMeH11, AaeTCH r1166coBhIM 3aHOHOM cJlJ.IroHTyal(HM. PacnpeAe

JieHHe COCTOHHHH TOIBAeCTBeHHbIX IlOACllCTeM B AaHHhlll MOMeRT 

BpeMeHH onpeAeJ.IHeTCH TeM me 3aHOHOM cJlJ.IIORTyan11li. l13BeCTHO, 

TITO 3aHOH cJlJ.IIOHTyal(HH nenocpeACTBeHHO CJ.Ie]:(yeT 113 npeAITOJ.Iome

HllH 0 paBHOBepOHTHOCTII pa3JIHl:J:HhlX COCTOHHIIH CllCTeMbl Ha IIO

nepXHOCTll 0AH03HaqffEJX llH'rerpaJIOB AEHJReHHH. 

Cym:ecTBeHHOii qepToii cTaTnCTnqecHoil: cp11311H11 HBJ.IHeTCH ne

poHTHOCTHhIH xapaHTep ee YTBepm.neH11iI. 

B HJ.IaCCHl:leCHOH Mexau11He 3aAaH11e HaqaJ.I1>HOro cocTOHHHH 

(ToqHJI B cJlasoBOM rrpocTpaHcTBe) OAH03HffqHo onpeAeJ.IHeT Bee AaJ.I1>

Heiimee IIOBe.n;eHHe CllCTeMbl. IloaTOMY BpeMeHHhle PHAl>I COCTO.HHM~i 
MeXaHHl:J:eCHOii CllCTeMhl He HBJ.IHIOTCH TO"llHhIMll BepOHTHOCTHhll\IIH 

pHAaMn, a MoryT J.Imn1> np116J.InmeHHO 1IMHT11poBaT1> HeHOTOpIJe 

"'IepT1>1 BTllX pHAOB. 

MomHo 6wJ.Io 6w rrpe]J;noJ.Iom11T1>, qrro na6J.IroAaeMhle cTaTHCTn

qecR11e 3aHOHhl He HBJ.IHIOTCH Beprn-lTHOCTHbIMlI aaHOH8MH B TOYIHOM 

CMblCJ.Ie, a B03HHRaIOT RaH pe3yJ.I1>TaT TaHOM np116J.I11meHHOH llMU

Tan1111. 0]:(HaHO IlOCJ.IeAOBaTeJ.Il>HOe npoBeAeHIIe aTOH TOTIHll 3peHI1H, 

noBHAHMOMY, HeB03MOmHo. B TiaCTHOCT11, He MOmeT 6wT1> 11cRJIIO

"'leHa B03M0IBHOCTI> IIOA60pa TaHHX HaTiaJ.Il>HhIX COCTOHHllM, ROTOpble 

np11BOAHT H HapymeHJHO r1166COEa 3aROH8 pacnpeAeJieHHH non-



ClICTeM B Te'lleHHe BpeMeH, MHOro 60JibllUIX BpeMeHII peJ.IaKcan11H 

~ (;:i;ame eCJill CllCTeMa HBJIHeTC.H KBaa11aprO}lII11eCROii; CM. HllW:e). 

~JUI ofr.bHCHeHllH BepOHTHOCTHLIX 3aROHOMepHOCTe:H B paMRax 

KJiaCCWieCKOM MeXaHHRII MOlli.HO npe]J;IlOJIO.IRIIT:b BepOHTHOCTHOe 

pacnpeneJieHJie HRqaJ.Il>HLIX COCTOHHllH CllCTeMDI. TaROBa 60J.I1>n;Ma

HOBCRaH IIOCTaHOBRa BOIIpoca: 11aqaJ.I1>HOe MaRpOCROIIlll:IeCHOe co

CTOHHU:e BLIAeJIHeT He:ROTOpLI~i: 06'DeM cpa30BOro npOCTpaHCTBa, 

BCe TOqRJI ROTOporo ( onpe)J;eJ.IHIOm;IIe MHHpOCOCT0HHlI0 CllCTeMLI) 

paBHOBepoHTHDI. AnH Toro "'IT06I::J .BpeMeHHOe pacnpeneneHIIe co

CTOHHHii IIO}:.(CllCTeMLI COBna;:i;ano c TeM, HOTOpoe ]J;aeTCH 3a:f~OH0M 
<}>J.I10RTyan;11:H, He06XO]J;12CMO, TJT06I::J TpaeRTOplIH, BbIXO)lHm;He 113 

ToqeK naTJaJI1>noro o6r.neMa, npoxo]J;11JI11 qepe3 Bee .H'lleiiH11 ¢aaoBoro 

npocTpaHCTBa. PaaMepu aT11x HlleeR BDI611paroTCH B cooTBeTCTBHH 

c Tpe6yeMOR TO"f.!HOCTI>IO: }:.(JIH 60.rree TOTJHOR rrpoBepRH cpopMyJihl 

<}>J.IIOKTyaJ.\HH Tpe6yeTCH 6onee TOHHoe pa3]J;eJieH11e <PaBoBoro npo

CTpaHCTBa. 0TCIOAa BLITeRaeT Tpe6oBaHlie aprO]J;lll:IHOCTll (TO':lHee 

KBa311apro;:i;nqHOCT11). 06LITJHO npe]J;IIOJ.Iaranoc1>, 'ITO aToro Tpe6o

BaHH.f.I }J;OCTaTO"'IHO ,D;J.IfI npIIMeH:HMOCTH K ,naHHOH CllCT0Me aaKOHOB 

CTaTJICTlPleCROH cp12C3H.Hll. 

H. C. Hp1>1JIOB noRaaaJI, "l!TO apro;:i;lfl!HOCTil He]J;OCTaT01IHO ]J;JIH 

06r.nHCHeH11H npou;ecca penaucanMH. Ans c~ecTBOBaHHH BpeMeHII 

peJ.IaRcau;1111 HeObXO}:.(HMO, TJT06LI CJICTeMLI 6hIJill «pa3MellIJIBaio~e
rocH» rr11na. PaaMemu:Barom;n:ecH c11cTeMhI xapaHrep11ayroTCH TeM, 

l:ITO nepBOHaTJaJ.I1>HaH o6J.IaCTL, OTBe'IJarom;aH MaRpOCHOIIHl!eCROMy 

COCTOJIHllIO CJICTeMLI, uaCTOJil>RO ycJ.IOlli.HH0T CBOIO cpopMy ( coxpa

HHH 06'beM, corJ.IaCHO TeopeMe ~lYHBUJIJ.IH, JI CBH3H0CTb BCJie]J;CTBHe 

nenpep:bIBHOCTH ypaBHeHHH ]J;Bllil\eHHH), "'ITO rrplI t ~ 00 paBROMepHO 

llORpLIBaeT IIOBepXHOCT:b O]J;H03Ha"CJHl>IX llHTerpaJ.IOB }:.(Blla\eHllH 

(CM. CTp. 26). 
Heo6xo}J;IIMOCTL paaMem11naHHH O'lleBHJJ:Ha n:3 c;rienyroll{ero pac

cymAeHHH. IIycT1> nMeeTCH HaqaJI1>HaH 06nacT1> lit/ 0 c onpeAeJieH

HhlM pacnpe]J;eJieHHeM nepOHTHOCTeM TOTJeK (HaIIpHMep, paBHOMep

HhlM) II nyCT:b HeT paaMellIHBaHHH, T. e. Mepa MHOmeCTBa TOqeH 

o6nacTn: M 0 (11p11 t ~ oo) B o6nacTHX M 1 11M2 He11ponopn;110HaJ.I1>Ha 

JJeJIII1111ne nocne)J;HHX .. TorAa Bepoa:THOCTH cocTOHHIIii M 1 II M 2 , 

nponopu;110HaJ.I1>HL1e Mepe MHomecTBa TO"'IeH M 0 , nonaBllIHX B HHX, 

He 6y~yT 11ponopu;110HaJ.I1>HDI 06'1.>eMaM o6J.IaCTei 11, CJ.Ie}l;OBaTeJ.Il>HO, 

He 6yJ:IyT C.OBIIa}:.(aTb c nepOHTHOCTH:VIll, ]J;aBaeMLIMll cpnron:Tyan;11on

HOH cpopMyno:H. 

B TeOpII11 paaMellIJIBaHHH l-lp1>1Jiona ecTeCTBeHHDIM o6pasoM 

B03HHKaeT IIOHHTHe BpeMeHll peJ.Ian:cau;11n RaR BpeMeHH, B Te"'IeHne 

ROToporo HaTJaJJ::bHaH o6naCT:b paBHOMepH0, c Tpe6yeMOH TOll

HOCTbIO, paCilJ.ILIBaeTCH no IlOBepXHOCTII OAH03Ha"CJHl>IX HHTer

paJ.IOB ;:i;B11meH11H. 

BLI'IHCJieHHH RpDIJIOBa, 11poBe;:i;eHH1>1e HM ]J;O HOHa;a AJ.IH cJiyqa.a 

uneaJibHOI'O ra3a (CM. ]J;llCCepTaa;11ro), IIpIIBOAfIT H npaBIIJI:bHOll 

n 



on;eHRe npeMeHII penaiwan;11II. Cn:eJJ;yrorn:aa Ha pTIIHa MomeT rrp11JJ:a TI> 

HarJI.HJJ;HOCT1> MexaHII3MY pa3Mem11BaHRR. B pa3Menn1Baroni:-Hxcn 

ClICTeMax TpaeI\TOp11n:, lIAym:ne 113 ;rJ;ByX 6JIII3RRX TO"ll0R, 6I>ICTp0 

yJJ:aJifIIOTCfI. Ilpll BTOM TpaeRTOPllII, B:bIX0AfIIT(lI0 R3 IIOJJ;3BJ.IHIOm:ero 

6oJ.Il>illHHCTBa T01IeR, HaCTOJ.I:bRO pe3E\O 113::.\IeHHIOT CBOe HanpaBJI0HIIe, 

'ITO IlOBepXHOCT:b 0AH03HaqHbIX: lIHTerpaJIOB }J;BHJRBHilfI ORa3I>IBaerrCR 

'-Iepea R0p3THOe BpeMfI rpyoo, a 3aTe.M BCe M8JI1>qe II3pe3aHHOM 

TpaeRTOpllRMlI. IloaTOMY yme qepea ROpOTROe BpeMH OIIHT' rrpoBepH

IO~lIB rpy6yro paBH011aCTOCT1> npe6MBaHHR n ooJiaCTRX <jlaaoBoro 

npocTpaHCTBa c paBHl>Il\UI Ofr.beMaMII, JJ;aeT IlOJIOJRHTeJil>Hbill pe3yJI.h

TaT, B COrJiac1111 c Tpe6oBaHIIf.IMll CTaTHCTHRII. llepe3 6oJ.Iee JJ;JilI

T0JlbH00 BpeMa 6yJi:eT o6ecrreqeHa paBHoqaCTOCTL yme AJifI 6oJiee 

TOHROrO pa3JJ;eJ.IeHHH cpaaonoro II pocTpaHCTBa ( B COOTB8TCTB1UI c Tell l 

'ITO MeHl>IDllM 06'!>eMaM, T. e. 66J.II>IDHM cJlJ.IIOI<Tyan;lIRM, OTBeTJaIOT 

66J.Ibru11e BpeMeHa om11AaHRH). MemJJ:y TeM, apro,n;iwHOCTI> o6ecrreqII

BaeT Aame rpy6yro paBHOqacTOCT:b TOJil>RO 11epe3 HeorpaHWieHHO 

60J1E>moe npeMH. MomHo npeJJ;CTaBRTI> ce6e ClICTeMy, TpaeHTOp11H 

ROTOpoii 3aIIOJ.IHHeT IlOBepXHOCT:b 3aJJ;aHH0B BHepr:uH B cJlaaOBOM npo

CTpaHCTBe rroJJ;06Ho TOMY, Ha:E\ Me)::I;JieHHO rrpen:eccn:pyromnii aJIJI11rrc 

BanOllHHeT rtnom;aJJib ROJI1>~a. Ilpn ycpe}:l;Ren1ur Ba JJ.llllTeJib"H.Oe npeMH 
paBeHCTBO cpeAHlIX BpeMeHH:bIX cpeJJ;HlIM £l>a30B.bIM 6yJJ;eT BLllIOJI

HHTl>CH, OJJ;HaRO 3a MaJ.Ible BpeMeHa T8ROe paEeHCTBO He 6yJJ;eT 

ELI1IOJ.IH0HO JJ;ame npII6J.In:meHHO, B npOTIIBOpeqnlI c Tpe6oBalIHHMll 

-CTaTllCTlIHll. 

TaH11M o6pa3oM, xOTH coBoRynHOCTI> cocTOHHllH, rrpoXOJJ:lIMhlX 

BprOAIIqecROH CIICTeMOM 3a 60JI1>m11e rrpOMemyTRH BpeMeHH, II Ha

XOJJ;IlTCH B corJ.Iac1111 co CTaTllCTllROH, IIOCJ.IeJJ;OBaTeJil>HOCTb 8TllX 

COCTOHHlIH BO BpeMeHll MOIB0T npoTllBOpeqilTb OIILITHbIM cpaRTal\I 

CTaTllCTlI1:IeCROM fl>113HRll ( cym;eCTBOBaHllIO HOHe-quoro BpeMeHlI 

penaRcan:RII). 

IlOIIhlTHlI 060CHOBaT1> CTaTllCTH1:IeCHYIO cJl1I3IlRY llCXOJJ;ff 113 RJ.IaC

Cil"l!0CROH MexaHnR11 c Heo6XOAHMOCT1>IO np11neJ.I11 EoJ.I1>~MaHa R cq>op

Myn11poBaHHOMy BLillie np11Hn:nny paBHOBepOHTHOCTII MHHpO

-COCTOf.llillff 06JiaCTll, BLIAeJieHHOM 3aAaHHbIM MaRpOCROIIIIqecRllM 

-cocTOHHlleM. 3aJJ;aqa 06ocH0BaH11H CTaTMCT11qecHoii CflR3HRII B aTo:M: 

IlOCTaHODRe Bonpoca CBOD;IlTCH I{ o6ri,HCHeHHIO H3 OCIIOBC MHHpO- ; 

MeXaHHRll npHHJ.\HIIa paBHOBepOHTHOCTll AJIH TOqeR HaqaJ.Il>HOfl \~ 
06nacT11. · 

MomHo 6LIJio 6LI nonI>ITaTI>CH nony11IIT1> aTOT np11Hrt;11rr Ra:E\ 

CJ.IeACTBIIe ((IlpllrOTOBJieHllH» CllCTeMhI B peayJ.I1>TaTe B3aIIMOAeiI

-CTBHH ee c Apyr11MII ClICTeMaMll, llMeIOW:llMH 60JibIJlOe HOJ.IIITJeCTBO 

-CTeneHeii CB060JJ;hl H rroaTOMY ycTaHaBJ~IIBaroro:IIMII COCTOHHlif.I 

p:aHHOH c11cTeMLI no 3aKoHaM «cn:yqaa». O~HaRo rrp11 TaHoii TO':lRe 

speH11.H TPYAHOCTI. TOJ.I1>RO rrepeHOCIITC.H c paccMaTpIIBaeMoii cn

cTeMLI Ha 6onee cnomHyro, BRJ11oqaromyro TaRme npnroTOBJ.IHIOrn:n:e 

~eJia. 
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HaR noRaShlBaeT no;a;po6ublii aHaJI:na, npo1mBe;a;eHHhlii RpI>I

JIOBhlM (I; § 12 II 14), npnHnlin paBHOBepOHTHOCTII He TOJILRO He 

MOmeT 6b1TL nonyqeH, HO ;n;ame He MOH\eT 6LIT.b BBe;n;eH RaR noc

TyJiaT B paMRaX RJiaCCHqeCROii MeXaHHRII. 

IlOHBJieHIIe RBaHTOBOH MeXaHHKH BLI3B3JIO HOB:@e IlOilbITKH 

060CHORaH11H cTaTJICTHRJI. B pe3yn1>TaTe no;n;po6Horo paccMOTpeHIIfl 

Bcex BTIIX noilbIT.OR (rnaBa 2 MoHorpacJrn:II) RphlJIOB np1Ixo;n;nT 

R 3aRJIIOqeHHIO, "t!TO II 1-\BaHTOBaJI ~iexaHIIHa He MOf.KeT ;n;aTL TIQJI

HOro pemeHIIH Bonpoca, eCJIII COCTOHHHe CIICTel\!Thl OTillCbIBaeTC.R 

c IIOMOm;hIO 'Y-cJ>yHRit;IIII, no;n;qHHHIOIIJ;eiicn ypaBHeHIIIO ffipe;n;HH

repa. HBaHTOBO-MexaHnqecRaH CIICTeMa, Haxo;n;nmaHCJI B orpa

HJiqeHHOM o6rneMe, HMeeT, RaR II3BeCTHO, ;r(IICRpeTHhlH cneRTp .. 

I3 ()TOM cnyqae BLIIlOJIHHeTCH TeOpeMa B03BpaTa: MO}l-\HO yRa3aTb 

TaRoe npeMH, ROr;n;a 'Y-cJ>yHRI{IIH CIICTeMLI 6y;n;eT RaH yro;n;no MaJIO 

OTJIII"IJaTLCH OT HaqaJILHOii 'Y-cJ>yHEI{IIII. 

B npoT1IBonono.mnocT1> aToMy, rrpe;n;cRasaHHH cTaTnCTWieCKoft 

cJlH3IDUI He nonqHHHIOTCH TeopeMe B03BpaTa; II3 HaqaJILHOro co

CTOHHIIH c Te"tleH:neM BpeMeHH )J;OJI.iRHO ycTaHOBIITLCH paBHOMepHOC· 

pacnpeneneH:ne BepOHTHOCTeii no nceii IlOBepXHOCTII O)J;H03Hfft-IHLIX 

IIHTerpaJIOB )J;BIDReHIIH, He co;n;ep.mam;ee HIIBaRHX CJie;D;OB aaqaJIL

HOrO COCTOJIIIJIJI. 8TO pacnpeAcJieHne BepOHTHOCTe:M I-IHHOr]J;a H0' 

nepelineT B HaqaJILHOe pacnpeneJieHne, II BepOHTHOCTL HaHTH CII

CTeMy -qepe3 ]J;OCTaTOqHO 60JILIIlOe BpeMH B HaqaJILHOM (RaR H BO 

BCHROM npyroM) COCTOHHIIII 6y.neT naBaTLCH cJ>nIORTyanlIOHHOM cJ>op

MYJIOM. IlmurMo 9Toro, HBaHTOBO-MexaHnqecHoe OTIIICaHne c no

MOIIJ;LIO 'Y-~yHHillIII, TaR .me RaR II UJiaccnqecROe, o6Jia;n;aeT CBOHCT

BOM 06paTJiIMOCTH.CTaTIICT1IqeCR1Ie .me 3aROHOMepHOCTII Heo6paTIIMbI. 

IlOIILITKH pellieHHH sa.na"tJH, OCHOBaHHhle Ha npHMeHeHHII CTa

TIICTIIqeCROrO onepaTopa, TaRme He MOryT cqnTaTLCH y6e;n;HTeJILHhl

MH; RaR noRasaJI RpMJIOB, npennoJio.meH1Ie o npmvreHm1ocT11 CTa

THCTIIqecRoro onepaTOpa ;D;JIH 0111IC3HIIH JII06I>IX HeMaRCHMaJI1>H01 

IIOJIHhlX OilI>ITOB MOiI\eT rrpnBeCTH R npOTIIBOpeqnro. 

PaspemeH1Ie npO'l'IIBOpeqnil, B03HHRarom;IIx np11 nonhlTRax 

o6ocHOBaT:b CTaTIICTlftlecRyro cJ>IIsHRy, HpbIJIOB BIIJJ:eJI R cnenyro

ro;eM. IlpoBeJJ;eHIIe MaRCHMaJILHO nOJIHOrO OITbITa nan MaRpOCHOIIIIqe

CROM cncTeMoii npuRo;nHT, RaR noRa3aJI Hp1>1JIOB, R TIOJIHOMY H3Me

HeHHIO MaRpOCROnnqeCROM xapaR'IeplICTHRII CIICTeMhl. IloaTOMY 

MOIBHO npe.nnoJIO.iRIIT:b, qTo Me.mny MaRpOCROilHqeCROH xapaRTepn

CTIIROii II 061>1qHhlM MHRpOCROIIJiqecRHM OIIIICaHIIeM cymeCTByeT 

cBoero pona ;n;onoJIHHTeJILHOCTii, aHanornqHa.fI Toil, ROTopan,., 

COrJiaCHO RBaHTOBOH MeXaHHRe, BOOHIIRaeT np1I RJiaCCHqeCROM OIIH

CaHIIII. CnmnRcM neTaJII>Hoe yTOqHeHHe nonomeHIIfl CIICTeMLI BHYTPR 

<j>a30BOH o6JiaCTII, BIJ)J;eJieHHOM MaRpOCROilMeCRIIM COCTOHHIIeM,. 

neB03MOiH.HO 6e3 HapyllleHIIH MaRpOCKOilJiqecRoii xapaRTeplICTIIHK 

CIICTeMhl. MaRpOCRonnqeCROe COCTOHHIIe He MOf.KeT 6nrrL onpe

;:i:eJieHo TOqHee, qeM neROTopoii: MIIHIIMaJILHOH o6naCTLIO ( o6rneM. 
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ROTOpoii MHOrO 6oJILIIIe h3N' 'tlTO ;n;eJiaeT 3a:HOHHhIM TIOJIL30BaH11e ~a~ 
30BIJM npocTpaHCTBOM c11cTeMhI). CBH3L c MHRpoMeXaHHHOii Bhl-.

pamaeTCH B TOM, "1.JTO B IlOCJie.u;yroiq11e MOMe:HThl BpeMeHJI CHCTeMa· 

MO)ReT ORa3aTLC.H Jllllllb B Tex o6naCTHX ~a30BOro npOCTpaHCTBa, 

ROTOphle ]J;OCTIDRlIMhl no 3ffROH3M MHHpOMeXaHHKII. 

~o:E-m3aTeJI:bCTBa aTHX YTBepm;n;eHnii, Ha;n; ROTOpLIM11 H. C. Rphl

JIOB pa6oTaJI B nocne;n;H11e ro,n;:hl CBoe:ii IBll3Hll,. ;n;OJIIBHhl 6bIJIH BORTH' 

B Te rJiaBLI MOHOrpa~1111, ROTOphle, R comaneHHIO, OCTaJillCb HeHa-

IlllCaHHhIMll. 

* * * 
Ilp11HHTLiii Hp1>1JIOBhlM xapaRTep 11anomeH11H HeCROJILRO He-

06@qeH ,UJI.H RHllr no TeopeT11qecRo:ii ~113HHe. Bo MHOrHx MecTax 

hpLIJIOB mepTnyeT npOCTOTOM ll3JIOIBeHllH pa;z:i;ll TOqJIOCTH, npnqeM 

OJlHO n TO me YTBepm;n;eH11e nHor;n;a ;n;oRa3hIBaeTCH HM HeCROJILRO

paa, c pa3JI1ft.IHLIX ncxo;n;HIJx noanT(HH. JlornqecRaH CTPYRTypa 

ero pa60T ]J;OBOJll>IIO CJIOIBHa. l103T0MY ~eJiecoo6pa3HO ;n;aTL a,ueC:b 

o6aop co;n;epmaHHH RHllrll, HOTOp@ii MOllieT CJIYJHllTL TaRme 6onee· 

uo,upo6HLIM ornaBJieH11eM. 

I. OoocnoBanue crraT11CT1111ecRoii l}luso:RH 

BB e ;n; en 11 e. <DopMynnpyeTCH aa;z:i;aqa 06ocH0BaH11H cTaT11CTM

InI, np11Be;n;eH npe;n;n onaraBruniicH nnan MOH orpa~n11 ( CTp. 15). 
r JI a B a I. B nepBOH rnane CTaBHTCH 3a;z:i;aqa HbIHCHeHHH B03-

lVIOIBHOCTeii o60CHOBaHHH CTaTHCT11qecROH ~H311HH J3 palVIRax·RJiac-

CHqecROH MeXaHIIHll c l(OilOJIHHTeJILHhIMll BepOHTHOCTHhIMll npe;rr

non omeHllHMH. 

§ 1. XapaRTepH3yroTCH rnaBHLie YTBepm;n;eH11H, nema:r:a;11e B oc

n:oBe CTaT11CT11i:.recRoii ~11aJIH11. Oco6eHHOe BHIIMaH11e o6paro;el:lo 

Ha cym;ecTBOBaHHe y CTaTHCTnqecRllX ClICTeM npor(eCca penaRC a

u:1111, npoTeHaromero aa ROHe"llHOe BpeMH, II Ha BepOHTHOCTHhIH 

xapaRTep yTRepm;n;eH11if cTaT11CTnqecROH ~H3IIRH (cTp. 17). 
§ 2. 0TMeqeHa HeB03MOIBH0CT.b o6oCHOBaHllH. cTaTHCTH'lleCROil. 

~lil31IHll B paMRax RJiaCCHl!eCROM MeXaHHHll 6ea ]];OilOJIHHTeJILHbIX 

BepO.HTHOCTHbIX npe;z:i;nonomeHHM. IloRa3aHO, 'l!TO BO BCeX IIOIIhITRax 

o60CHOBaHH.fJ CTaTHCTHqecROH ~II31IHII 6IJJIII HBHO HJill _HeHBHO·· 

Hcnon1>aoBaHH BepOHTHOCTHhle npe;z:i;nonomeHnH. H anpHMep, B 6on1.u- · 

MaHOBCROM JJ;ORaaaTeJII>CTBe H-TeopeMLI BepOHTHOCTHLie npe;n;no- -

JIO)ReHHH co;z:i;epmaTCH yme B ;n;ony:r:a;eHHll HenpepLIBHOH ~YJIRifHHJ 
pacnpe;n;eJieHllH B µ-npOCTpaHCTBe (cTp. 20). 

§ 3. <DopMynnpyroTCH peayJILTaThl ,n;aJII>Heiimero aHaJ111aa Ha11-

6onee y,n;OBJieTBOpHTeJILHOR cxeMbI o60CHOBaHHH CTaTHCTlllilI B 

paMRaX RJiaccnqecROH MexaHHHlI c ]J;OTIOJIHHTeJILHLIMll BepOHT-

HOCTHLIMll npe;n;nonomeHHHME (cTp. 22). 
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§ 4. 0TMH'IeHO, '1'1'0 06menp11HHTOe CTaTHCTH'IeCROe T0JIROB8HH0 

,.H-TeOp~MhI OCHOBaHO Ha npe)J;IIOJ.IOmeHllH 0 paBHOBepOHTHOCTH 

MnRpococTOHHllH BHyTp11 BIJJJ;eJieHHOii HaqaJ.II>HbIM Ma:RpocROI(H

-~ecR11M COCTO.HHlleM o6JiaCTH f}la30BOro npOCTpaHCTBa ( CTp. 24) .. 
§ 5. AaHO onpeneJ.IeHne pa3lielllnBarom;eiica c11cTeMhl n J10Ra3a

·TeJI1>CTBO He06XOAllMOCTll pa3MemnBaHll.H ));JIH 06'D.HCHeHllH rrpo

·necca peJiaRcau11n. IloRa3aHo, "'ITO npn pa3MeIIl11BaH11n ecTeCTBeHno 

B03HllRaeT IlOHHTll0 BpeMeHB penaRca~1111. }1,J.IH apronnqeCHOH, 

HO He pa3MeillHBarom;eiiCH CHCTeMbI HeB03M0iRHO BBeCTII Bp0MH 

"PeJiaKC aI(HH ( CTp. 25). 
§ 6. IloRa3aHO, "'ITO ,D;OJIIBeH 6LIT:b BBe;:i;eH MeXaHH"'IeCKHll RpRTe

pHii AJIH CIICTeM, IIOJ{tlHHHIOJI\llXC.H 3aROHaM CTaTlICTJflleCROH f}lH

:3HRH. Pa3BllTLI apryMemi,1 § 5 o HeB03MOIBHOCT11 noJiy"'IeHHH 

npon;ecca pe;rraRcannR )J;J.IH apronHTieCRoii, HO ne paaMeIIIHBarom;e:Hc.H 

--eRcTeMY. 3proi:i;ulIHOCT"b He o6ecneqFmaeT Ha6Jironaromyroc.H Ha on:bI

·1re 6hICTpOTY CTpeMJ.IeHllH R npeneJiy BpeMeHllhlX cpei:i;HHX. Ilo

Ra3aHO, "'ITO aprO)J;HTJHOCT1> ecT1> cJie));CTBJie pasMemnBaHHH ( cTp. 34). 
§ 7. IlpHBO));HTCH pa3BHTa.H B § 5-7 CJienyrom;aH R8pTHHa npo

~ecca peJiaRCaI(HII. IlyCT:b MaRpOCROIIHtieCROe COCTOHHHe xapaR

~Tep113yeTCH «rpy6oirn IlJIOTHOCT:bIO B µ-npOCTpaHCTBe. 9TO anaq11T' 

'·qTo µ-npocTpaHCTBO pa36lITO Ha HqefrRn, Il aai:i;aHLI "'IJICJia qaCTllII 

B 9TlIX HqeiiRax. Torna RRiRAOMy MaRpOCROilHlleCROMy COCTOH-

.HHIO COOTBeTCTByeT onpeneJieHIIbIH OO'DeM B r-npOCTpaHCTBe, ~ . 

. a RRIBAOMY paa6nen11ro µ-npocTpaHCTRa Ha Hqei!Rn - CROe paa6ne- ' 

HF.re r-npOCTpaHCTBa Ha o6JiaCTll. Pa3JIIPIHOe pa36JieHne µ-npo

.CTpaHCTBa Ha HqeiIRll llMeeT CMbICJ.I aa;:i;aHHH pasJill"'IHLIX MaRpOCRO

n11qecl\11x xapaRTepncTIIH. Harrp1IMep, Hqe.B:Rn B npocTpaHCTBe 

JIMIIYlil>COB 6yi:i;yT HMeTI> 60Jil>IJ1HH pa3Mep, ROr]l.a 3a]J;aHO pacnpe

AeJieHJie TeMnepaTyp H AaBJieHHH no 06'!>eMy TeJia, "'!eM B TOM 

cnyqae, ROrAa MaRpocKon1rqecRoe cocTOf!Hne onpei:i;eJreHo pacnpe

i:i;eJieHHeM no CROpOCT.HM. 9mponHfl COCTOHHHH onpe;o,eJIHeTCH RaK 

BeJin:qHHa, Ilp01IOpI(MOHaJI1>HaH JI Ora pH£l>MY 06'DffMa f -IIpOCT paH-

•:CTBa, COOTBeTCT:syrom;ero 3TOMY COCTOHHHIO. 

B nponecce peJiaRcanHn na-qaJI1>HaH 06JiaCT1> L'.lf'0 , paaMemH

.BaHC:b no no:sepXHOCTM 3aAaHHOH BHeprnn, IlORpI>IBaeT l3Ce 60J.I1>II.Iee 

ROJ.IJfqeCTBO 06JiaCTe:ff, na I\OTOpb!e pa36MTO f -IlpOCTpaHCTEO npn 

l3hl6paHHOM Tn:ne MaI{pOcRonHtiecRon xapaRTep11CTRHn. Bepo.HT

ROCTI> ocym;eCTBJ.IeHIIH TOro JiIJIH HHOro COCTOHHllH nponOpI(llOHaJib

Ha Mepe ToqeR HaqaJI:bHOM o6;rraCTH, nonaBIIliiX B o6JiaCT:b, COOT

BeTCTByrom;yro aTOMy cocTOHHllIO. B xo,ne pa3MemnBaHnR pacTeT 

BepOHTHOCT:b ocym;eCTBJieHll.H o6J.IaCTeH c 60JI:bllillM 061>eMOM, 

HORyna He HaCTYIIlIT COCTOHHll0 peJiaRCaI(Hll, npn ROT0p0M Be

pOHTHOCT:b ocym;eCTBJ.IeHllH nponopnnoHaJI1>Ha BeJinlllIHe o6'DeMa. 

TanJIM o6pa30M, BHTp01IHH COCTOHHllH £l>HRc11pOBaHa, II c Te"'I0HlleM 

·EpeMeHII yBeJI~JIBaeTC.H JIHIII:b BepOHTHOCTb ocym;eCTEJieHIIH co-

·-:CTOHHHH c 60JI1>IIleii BHTpOIIJieii:. Ilpou;ecc, np11 ROTOpOM aHTpOIIllH 
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1303pacTaeT, npOHCXO]:(HT c IIO]J;aBJIHIO~eH: .BepOHTHOCTl>IO, HO He 

·c Heo6xO]:(HMOCT1>10, B cooTBeTCTRHH c H-TeopeMon. BpeMH pena1wa-

1vrII onpeJ(eJieHO RaR BpeMH, IIOCJie ROTOporo BepOHTHOCT:b ocy~e

CTBJieHIIH TOii HJIH HHOH oGJiaCTJI 6yJJ:eT c onpeAeJieHHOH TOYIHOCTI>IO 

nponopnnoHaJI1>Ha ee ofr.beMy. 3To BpeMH 6yJJ:eT saBIICeT1> OT pas

Mepa o6JiacTe:M H, CJieJ(OBaTeJil>HO, 6y]:(eT pa3JI:wIH:bIM ]:(JIH pa3HhlX 

MaRpOCKOnnl:leCRllX xapaRTepHCTHH ( CTp. 37). 
§ 8. YRa3aHa Heo6xo.n;nMOCT:b orpaHHTJeHHH Ben11q11HLI II cpopMH 

aaqaJ.lbHLIX 06JiaCTeH ]:(JIH MOHOTOHHOCTH npo~ecca peJiaRcan11H 

.n ROHe-qHOCTH BpeMeHH peJiaRca~nH (cTp. 39). 
§ 9. CAeJiaH1>1 npHTHTJecR11e saMe'IaIInH no noBOAY TeopeM1>1 

rn66ca. 3TOT naparpa<I> MOIB0T 6b1T:b OIIy~eH np11 nepBOM -q'I'eHlllI 

~( CTp. 42). 
§ 10. OrrMeYJaeTCH He.n;ocTaTOYIHOCT1> T()qRH apeHHH, corJiacHO 

KOTopo:M BpeMeHHHe aHcaM6JIH llMHTnpyroT .BepOHTHOCTHble PHAH 

-CJ10IBH1>1x MeXaHHTJecRnx cIIcTeM. TaRaH TO'IHa speHHH He ofrnHC

HHeT, B -qaCTHOCTll, Toro, "flTO rn6ocOB aHCaM6JI1> HeB33IIMO]:(eHCTByro

m;ux CHCTeM, HaXO~HBillHXCH H O]:(HOM MaupoCOCTOHHHM, np11xo;ri;11-r 

,B COCTOHHHe peJiaRca~HH ( CTp. 52). 
§ 11 11 12. AHaJIII311pyeTCH npnII11;i1n paBHOBepOHTHOcT:n Ha-qaJI1>-

1IhlX COCTOHHHil. He MOllieT 6LIT:b ycTaHOBJieHa CBH31> BTOro npHH

~nna c ]:(llH3MllYJeCROH xapaHTepHCTHHOH CHCTeMhl. IlpHJIOIBHMOCT:b 

me ero RO BCeM CllCTeMaM npOTHBOpe'IHT on1>1Ty. IloRa3aHO, YITO 

npHH1(11Il paBHOBepO.HTHOCTH B MHpe, ~eJIHROM nO]:('IHHHIOID;eMCH 

•RJiaCCHl:leCROH MeXaHHHe, He MOIBeT 6I>IT:b 3aROHOM npnpO;rJ;bI. 

Bcer.n;a ocTaeTcH B03Mom.nocT1> TaRoro no]:(6opa Ha"1JaJI1>H1>1x Mll

ttpococTO.HHHH, ROr]:(a CJieACTBHH aTOro 3aROHa HapymaroTCH 

(cTp. 56). 
§ 13-15. PaccMOTpeHa cJieAyro~aH TO'IHa speHMH. IlpeJJ:nO

:;rraraeTcH, 'ITO na6JIIOAaeMI>Ie Ha OIIl>ITe CHCTeMhl, HaXOJJ:.HmIIeCH 

B OJ(HOM II TOM me MaRpOCROIIIPieCROM COCTOHHllH, pacnpe.n;eJieHhl 

paBHOMepHO no MHHpOCOCTOHHHHM. Ilpn BTOM npe]:(IIOJiaraeTCH, 

-qTO aTO paBHOMepH00 pacnpe]:(eJieHH0 CHCTeM H0 HBJIHeTCH CJie)J;CTBH

eM BepOHTHOCTHOro saROHa, a ecrrb aMrrnpnqecRniI cpaRT. TaHoii 

aHCaM6JII> Ha3BaH «peaJil>HLIM>). IlycT:b ]:(JIH I\aROrO-JIH60 OIIl>ITa 

'Tpe6yeTcH OT06paT1> HayAaqy OJJ:HY ns cncTeM. RasaJIOCI> 6H, 

OT06paHHRR CHCTeMa MO.IReT c O]:(HHaROBOH BepOHTHOCT:bIO HMeTI> 

JI106oe MnHpococTOHHHe. TaRaH TO'IHa apeHHH HeBepHa no cJieAyro

II(H..~ npnlJHHaM. AJIH Toro YIT06:b! MOIBHO 61>1JI0 roBopnT1> o BepoHT

HOCTII Bhl6opa TOH llJill llHOH CHCTeMbI, He06XO]:(IIM0 llCRJIIO-qIITI> 

B03MOJRHOCT:b «IIOA6opa» CHCTeM, YITO HeB03MOIBHO B paMRax 

RJiacc11qecRon MexaH11R11 (cM. § 12). RpoMe Toro, npeJJ:nOJio.meH11e 

o paBHopacnpeAeJieH11:n ]:(JI.fl nro6oro MaRpocRorrnl:lecRoro co-

~TOHHllH npHBOAllT R paBHopacnpe]:(eJieHllHM no Bcei noBepXHOC

'TH saJ:IaHHOH aHeprIIH. Tor]:(a YillCJIO c11cTeM, HaXOAHII(llXCH B 



uepaBHOBeCHOM COCTO.HHlUI, 6hlJIO 6bl M3JIO, "IJTO upOTHBOpeq1rr 

0Ilb1TY ( cTp. 67). 
§ 16. PesroMnpyroTCH apryMeIIThI § 12-15 o HeB03MOIBHOCTIJ 

o6ocHOBaHHH CTaTRCTHHll nyTeM BBeti;eHRH BepomHOCTHbIX npe}::(

CTaBJieHR:H B RJiaCCHTJecRyro MeXaHHHY ( CTp. 89). 
§ 17. PasBHBaroTcH coo6paineHIIH § 8 o Heo6xoti;HMOCTH orpa

HH"'IeHHH neJIH1IBHl>I ll cpopMbI o6nacTe:ii }l,JUJ 06'1>.HCHeHHH aRcne

pHMeHTaJII>HbIX cpaRTOB CTaTHCTHlieCHOM cpH3lIKH. IloRa3aHa HO

.B03MOIBHOCT:b TaRoro orpaHHlieHHH B paMRax RJiaCC:WJeCROH 

MeXaHlifiR, "IJTO HBJIHeTCH e~e OAJUIM ti;OBO}::(OM npOTHB B03MO.IRHOCTH' 

IIOCTpOeHJUI CTaTHCTHlieCROM cpH3HHH Ha RJiaccnqeCROH OCHOBe 

(cTp. 94). 
§ 18. IloHa3aHO, "f!TO MOHOTOHHOCrfl> npon;ecca peJial\ca~Hlf' 

II He3aBHClIMOCT:b npe}::(eJII>HOI'O pacnpe}::(eJieHHH OT Ha"'IaJII>HOro

He o6ecne~nBaeTcH paBnopacnpeti;eneHHeM B pean1>HOM aHcaM6~o-
06cym}1aeTc.H B03MOJRHOCTb onncaIIJIH npou;ecca pena1wan;nn c 

noMOII(I>IO :Qeneii MapnOBa ( cTp. 104). ~ 
§ 19. AoRasaHa Heo6xOJ11IMOCT1> paBHOMepHoro, a He HaRoro

~n160 }::(pyroro pacnpe}::(eJieHHH Ha"'!aJI:bRbIX MlIRpOcOCTOHHIDI }::(JIH 

noJiy"'IeHHH cpnroRTya~nOHHOii cpopMYJTuI ( cTp.. 112). 
§ 20. Aana RpHTHHa HeROTOpHx Teopim, cTaBHII(HX n;eJI1>ro l:Ia

CTH"'IHOe pellieH:He 3ati;al:IH o60CHOBaHHH CT3T;HCTIIl\JI. IloHa3aHO, ~TO 
6on1>n;MaHOBcRa.H HHTepnpeTan;n.H H-TeopeMhl npn noMoiqu nnJio- -

o6pa3HOH RpHBOM }::(OJIIBIIa 6b!Tl> ti;OIIOJIHeHa BepOHTHOCTHLIMII npe}::(- , 

nonomeHHHMH. AoRa3aHa necocTOHTeJI1>HOCT1> TO"'IeH 3peHHH) 

cornaCHO HOTOp:bIM Tpe60B3HJIH aprOti;JilllIOCTH (RBa31rnproti;H1IIIO

CTH) MOryT 6hlTb OCJia6JieHhl. IlpHBe]J;eHa RpHTIIIm TeOpIIH, 06:1>.HC

HHIODJ;eii: CTaTHCTHlieCRHe 3aHOHOMepHOCTH B03ti;eiicTBHeM BHellIHHX 

CHCTeM (cTp. 115). 
§ 21. AaeTCH KpaTRniI 063op pe3yJI1>TaToB nepBoii rJiaBhl 

(cTp. 130). 
r JI a B a II. RpHTllKYIOTC.H IlOIIIJTHII o60CHOBaHHH CTaTHC'rU

qecROn tj?H31IKH, OCHOBaHHbie na RBaIITOBOH Mexa1uurn (HaIIRCaHbI 

TOJI1>Ro nepBRe qeTRpe naparpacpa). · 

§ 1 11 2. AaeTcH 063op cy~ecTnyrom:nx pa6oT no 06ocHOBaH1uo· 

CTaTHCTH1IeCROH c}lll3HHHHa OCHOBe 1-rnaHTOBOH MeXaHDRH (cTp .. 134). 
§ 3. IloRa3aHa HeCOCTOHTeJI1>HOCT:b pa6oT, OCHOB3HHIJX Ha 01111-

caHnM cncTeMhl c JJOMO~I>ro 1¥-~yHRD;HH. B BTHX pa6oTax He ycrra.,. 

HOBJieHa CBH31> IIOJiyqeHHIJX pe3yJII>TaTOB c MaRpOCROIIHlieCRHMJI 

IIOHHTJIHMH. OnncaHne c noMO~:bro 1¥-cpyHRUHJI HeaaROHHO, Tan 

RaR B CTaTJICTHne He npOlI3BOtl;HTCH MaRCHMaJII>HO IIOJIHIJe OUIJTbl .. 

HpoMe Toro, Ta:Koe on11caH11e npHBOAHT H TeopeMe B03BpaTa, RO

TopaH npOTIIBOpe"CJHT ycTaHOBJ.IeHHIO paBHOpacnpeti;eneHH.H np:n 

l__:p 00 ( CTp. 143). 
§ 4., ~aeTC.H 01111canHe CBtlHC'fB CTaTHCT1211IeCROPO onepaTopa 

(cTp. 152). 
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II. 06 on:u:cauuu ueMaRCHMaJILHO noJIH:bIX onLITOB 

§ 1. R pIITJZr:HyeTc.H "[1acTo BHcHa31>1BaeMoe YTBepmp;eHne, "'ITO 
:BC.HRIIH HeMaHCJIMaJI1>RO 110JIHl>IH OIIbIT l\'IO.IReT 61>1T1> OIIIICaH CTaTH
-eTHlleCIUlM onepaTOpOM. IloHa3aHO, "'ITO TaHa.H TO"'II-m 3peHH.H ne-
1IBHO npe)J;TIOJiaraeT 6oJiee CIIJI:bHOe B03p;eiicTBIIe Ha CHCTeMy' "l!el-1 
'TO, ROTopoe 11p0113BO;r(HTC.H npn: HeMaRCDMaJII>HO IIOJIHOM OilIJTe. 
Ha 11pocTOM npn:Mepe noHasaHo, qTo onncaHn:e c noM0~1>ro cTaT11-

·CTIPieCHoro onepaTopa MomeT 11p:nBecT11 R 11poTnBopeqn:ro. YHa3aHh! 
eJiyqan, HOr)J;a npn:MeHeHIIe CTaTHCTH"fleCROrO 011epaTOpa 3aROHH0 

t( CTp. 160). 
§ 2. 0TMe"l!eHO, TITO no OTHOIIIeHHIO H TeopeMe B03BpaTa HeT 

Henpep1>IBHOro nepeXOJ:(a OT HBaHTOBOrO OilHCaHilJI H HJiaCCIIl:Ie

tCHOMY (cTp. 165). 

III. Ilpo~eccM peJiaRca:q:u:u cTaTHcT:u:11ecRHX c:u:cTeM 
u Rp:u:Tepntt Mexau:u:qecRott HeyeTofiq:u:nocTn 

B B e J1 e H n e. YHa3aHo, "'ITO cTaTMCTnqecinm cHCTeMhl AOJIIBHI>I 

:6IJT:b CIICTeMaMJI pasMemn:BaromerOC.H TlITia ( CTp. 168). 
A. C JI y 11 a ii n: n ea JI 1> nor o r as a. IloAp06Ho pas6n:paeT

·CH npo~ecc pasMellinBaHHH Ha npnMepe HAean1>Horo rasa. ll3 
J·rnpTHHbl pasMellIHBaHHH 110JiyqeHO BpeMH penairnal:(HH. Ilop.HAOJ.; 
BeJin:TJHHhl BpeMeHH peJiaHcaunn cornacyeTCH c HnHeTn:qecHoii 
·Teopneii. BpeMH penaRca~n:n: 110 Hoopp;nHaTaM oHa3hlBaeTCH ropasp;o 
~60JI1>me, qeM BpeMH peJiaHca~HII no CHOpOCTHM (cTp. 170). 

B. Pa3MemnBaHne B '1>asOBOM npocTpancTBe. 
§ 1. llccneJ:(OBaHHH 110 aproi:i;Hl!HOC'fH. AaeTCH o6sop peayn1>

"'TaTOB HeHOTOphlX MaTeMaTHlJeCHilX HCCJie)J;OBaHIIH no aprO)J;l'.I"IJHOCTl'I; 
. Heo6xOAIIM1>1x AJIH AaJI1>He:iilliero nsnom:eHHH (cTp. 180) .. 

§ 2. MaHCIIMaJI1>HO noJIHDIM MaHpocRonn11ecHnil: OIIhIT. BBep;eno 
IlOH.HTHe MaHCHMaJil>HO IIOJIHOro MaHpOCHOilHlJeCHOro Oilb.ITa uan 
O:JfbITa, He AOnycHarolI(ero yTO"'IHeHHH npn H3MepeHHHX, npon:3BO
J];HMhIX HaA MaHpocKonnqecHIIMH cncTeMaMH. PesyJI1>TaT TaHoro 
-OIIl>ITa He MOIBeT 6blT:b 3arrncaH B BHA0 lJ1-pyHH~IIH H J:(aeT o6JiaCTb 

.tJ>asoBoro npocTpaHCTBa o6"beMa Llf ~ hn. PesyJJ1>TaT TaHoro Ol1IJTa 
He MOIBeT 6hlTb TaHme onncan CTaTHCTW.J.eCHHM onepaTOpOM. 

IlpIIHHM:aeTCH CJieAyIO~nll IlOCTyJiaT: pac11pe)J;eJieHHe BepO.HT
HOCTeii pa3JilflIEil>IX COCTO.HHHH B f}la30BOM npocTpaHCTBe B IlOCJie)J;yro
IQHe MOMeHThI BpeMeHH TaHoe, HaH ecJin 6I:J BHYTPH Ha"'IaJI1>HOii 
o6JiaCT~ 61>1JIO paBHOMepHOe pacnpe)J;eJieHne Bepo.HTHOCTeH pa3JIH"IJ
HIJX COCTO.HHnll (cTp. 182). · 

§ 3. Pa3MellIHBaHne B f}lasoBOM npocTpaHCTBe. AaeTCH MaTeMa
TH11ecHoe 011pep;eJieHne pa3MellIHBa1om;elic.H CIICTeMhI. 3a}1a"l!a ABII

.. JI\eHH.H TO"IJKH, H306pamaro~eli CHCTeMy' sanHCbIBaeTC.H B BHJ:(e 
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SaAa"'lH HaXOJR]J;eHilH reO]J;e3JfqeCIUfX B pIIMalIOBOM rrpocTpaHCTBB· 

c onpeueneHnoiI MeTpniwiI. Tpe6oBanne, 1IT06hl cncTeMa 61•ma pas-

MeIIInBaroro;eiicH, ~OpMyJn1pyeTCH B BII]J;e ycJIOBIDI, HaRJI3):lbIBae

lrlbIX Ha MeTpnRy. AnH rronyqeHHH BTIIX ycnoBnii HCilOJI1>3yIOTCH 

pe3yJI1>TaTbl MaTeMaTn-qeCRilX IICCJieJJ,OBaHnil 0 pacXO]];llMOCTil reo

;nesJilleCRilX (cTp. 184). 
§ 4. YcnoB1u1 pa3MeIII1rnaHnH B ~a30BOM npocTpaHCTBe. C no-· 

MOID:bIO pe3yJI1>TaTOB § 3 ycTaHOEJieno, HaRIIM yCJIOBJHIM JJ;OJimHa 

yp:oBJieTBOpHT:b noTeH~naJI1>HaH aHeprnH cncTeMnI AJIH cym:ecTBo

BaHHH pa3MennrnaHJIH .. IloRa3aHO, 1ITO AJUI Bcex npaRTll1IeCRII llH

TepeCHblX CJiy'"IaeE B3ailMO]J;0lICTBilH Memiw 11acnruaMn ycJIOBHR 

pa3MeIIInnaHnH B1>1noJIHHIOTCH. HeBhlilOJIHeH11e 9THX ycnoBIDi B03-

MOmHo JIIDil:b )IJIH MaJIOI'O 1IlICJia 11acrr~ B CIICTeMe (cTp. 188) .. 
§ 5. IlpocTpancTBO Ha"llaJII>HblX cocTOHHltil. PaBHOMepHOCTh 

pa3MeIIInBaHIIH. Usy11a10TcH CBOHCTBa cpa3oBoro npocTpaHCTBat 

T01ll\aMil RO'I'Oporo HBJIHIOTCH napannenennnero:>I 06'LeMa An (An_ 
1IRIIM0H:blll3H o6naCT:b' nonyqaroru;aHCH npH MaRpOCROilIIqeCROM 

MaRCHMaJI1>HO nonHOM onIJTe). PaBHOMepHOCT1> pa3MeIIInBaHn.H OTHO

cnTeJII>HO Bbl6opa HallaJII>Hl>IX H ROHe1IHbIX COCTOHHlIR ORa3LIEaB'l'Cfl 

cne]J;CTBIIeM cBoiicTB aToro q>asoBoro npocTpaHCTBa. PaBHOMepHOCTI:» 

pa3MeIDHBaHilR He06XOJ],IIMa ]J;JIH IlOJIY"LieHHR cornacyrom:eiic.H c 

OilblTOM RapTUHbl peJiaRcau;nn ( CTp. 201 ). 



P AEOTbl H. C. RPLI~OBA 
no OEOCHOBAHBIO CTATHCTH-iECROii CltH3HRff: 

I. OEOCllOBAllHE CTATHCTlflJECROlt ID113HRll 

BBEAEHHE 

QeMl>lO HaCTOHrqeli pa60Tbl HBJIHeTCH IICCJieJ];OBaHHe BOIIpOCOB,. 

OTlIOCHiqHXCH H o6ra;HM npHHIJ;HTiaM peJiaHcau;nn CTaTnCTHlJeCHHX 

CHCTeM. 3T:n: Bonpocu .B03HHHJIH BMeCTe c 3aAa-qen TaH Ha3MBaeMOro,, 

«o6ocHOBaJUIH CTaTHCTHKH», T. e. ycTaHOBJieHHH CBH3H cpH3lflleCHOM 

cTaTHCTHHH H MeXaHIIIHI. TpyAHOCT:n:, CBH3aHHI>Ie c BTOH 3aAfftie:ii,v 

CBOAHJIHCL, Ra:H H3BecTHO, K ABYM ocHOBHI>IM TPYAHOCTHM, HMero~IIM 

COBepmeHHO pasJilflIHYID npnpoAy: Bo-nepn@x, aTO - TPYAHOCT:n: 

BBeAeHHH B MeXaHlIHY BepOHTHOCTHl>IX npeJ:(CTaBJieHHH, COCTa

BJIHIOmnx cymeCTBeHHYIO "1-JePTY CTaTHCTHl!eCHOM cp1I3HHH (HailpM

Mep, ee ocHOBHoro YTBepmAeHna:: H-TeopeM1>1); BO-BTOp1>1x, TPYAHO

cT:n:, nopomAeHHb!e Heo6XOAIIMOCTl>IO AaT:b MeXaHHqecHyro xa

paHTepHCTHHY Tex CHCTeM, H HOTOpHM 11p1IMeRHMhl pesyJI1>TaTa 

CTaTHCT:n:qeCHOH MeXaHHHH. 

C nepBoi'1 rpynnoli BonpocoB CBH3aHa npo6neMa Mexannqe

cHoro TOJIHOBaHHH He06paTHMOCTH, B TJaCTROCTH BCe mnpOHO H3Be

CTHble B03pameHHH npOTHB 60JI1>u;MaHOBCHOro paCCMOTpeHHR 

H-TeopeMM H BCe AO CRX nop IIOHBJIHIOiqHeCH IlOHhITHH HBaHTOB0-

1\leXaHlI"CJeCROrO pemeHHH aTOH rrpo6JieM1>1. Co BTopoli rpynrroii CBH-

3anu HCCJieAOBaHHH no aprOJ:(JI1IH0CT:n:, B O-qen:b Ma;rroii CTeneHn ;u;o

CT:n:rmne TOH I:(eJIH, HOTOpaa: CTaBI1Jiac1> CTaT:n:CTlflieCHOH MeXaH:n:HOH, 

a :n:MeHHO Haxo:mJJ;eHHH aq>cpeHTHBHOrO HpHTep:n:a:, Aarorqero cpH8II

"lleCHyro xapaHTepHCTHHY CHCTeM, HOTOpble IlOJ.(IlaAaIOT TIOA BBOAH

MLie MaTeMaTll"lleCHHe onpeAeJieHHH. 

IIecMOTpH Ha pesyJThTaTI:J, EHOrAa ncHJIIO"IIHTeJII>HOii u;ennocT:n:, 

rroJiyTieHHI>Ie npn nonIJTHax 11peonoJieT1> aTn ABe TPYAHOCTH, cne

)JS'eT C"tJHTaT1>, "tJTO 3aJ:(aqa ycTaHOBJieHJIH CBH3H CTaTHCTHHH H Me

XaHHHH erqe coBepmeHHO He pemena. 3To fiy,n;eT noHasano n ABYX 

nepB:bIX (HpHTHlJeCHHX) rJiaBax pa60Tl>I. 

Q e~1> nacTOHra:eii pa6oTLI - :n;aTb TSHoe pemeHne aToii sana"lln,. 

HOTOpoe, 06'I:>eAHHHH o6e TOJil>RO TITO ynOMHHYTHe rpynill>I Bonpo .... 

COB, BO-nepBblX, HBHO BBOAHJIO 6b! ~eHTpan1>HOe IlOHHTHe CTaTH

CT:n:"CJeCHOH cpIDUHH - llOHHTHe peJiaHcau:n::n - M }J.aBaJIO 6LI (no

KpaiIHeli Mepe, rrp:n:HD;HTIHaJI:bHO) B03MOIB'.HOCT:b HOJiliqeCTBeHHOro-
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<>npeneJieH11H npeMeHH penaRcau;nn; BO-BTOpLix, AaBaJio 6:bI cno

·.co6 cynHT:b 0 TOM, R KaKIIM MeXaH:n"l!eCKHM CHCTeMaM rrpHJIOiRHMa 

~TaTRC'fH1IeCRaH MeXaHIIKa, T. e. )l,aBaJIO 6hl KpHTepnii, Bbl"(laffieH

.HbIH "tlepe3 CBOHCTBa raMIIJI:bTOHJiaHa CIICTeMbl, II Il03BOJIHIOID;RH 

•Cy)J;HTL ( OIIHT:b-TaKR XOTH 6ra IIplIII:QllilHaJI:bHO) 0 npnMeIIJIMOCTll 

"I{ }];aHHOH CHCTeMe pe3yJI1>TaTOB ~JI3H1:IeCROii CTaTIICTDl\lI; HaROHen;, 

·B-TpeTI>HX, npe)J:CTaBJIHJIO 6Ll Jior:rrTJeCRH CTpO:iiHyro KOHCTpyinrnro, 

~Bo BCHROM cny11ae JIHIIIeHHYIO npOTIIBOpeTJIIH, npncy~nx, HaR 

f6yi::r;eT IlORa3aHO, BCeM paHee npe}J:JiaraBlliHMCH pemeHHHM 3a]J;a1IJI, 

B3HTOH no BCeH ee o6rqHOCTE (T. e. OxBaTbl.Baro~e:ii npo6JieMy BBe

_i::r;eHHH B Teopnro H Heo6paT1™0CTJI, II apro;ri;IIl:IHOCTII II KOHff1IHOrO 

npeMeHH peJiaRCaI(RH) .. 

TaR RaR CJIOIBHOCT1> STOH sa)J;aTJn B 3HaqnTeJI1>iIOH qaCTK CBOJl:IIT

·CH R npRBJlJll>HOM ee llOCTaIIOBRe, TO 6NJJO 6Ll Hene.rrecoo6pa3HhTM 

UblTaT:bCH i::r;aT:b BO .BBe)J:eHHH 6oJiee IlOJIHOe npeACTaBJieHMe 06 o6'heMe 

npeAJiaraeMon pa60TM. 

Pa6oTa cocTOHT ns rnecTn rJiaB. IlepBaH rJiaBa nocBHII(eHa 

pa36opy B03MOJRHOCTeii, npei::r;ocTaBJIHeMb!X RJiaCCHTJeCROH Mexa

HHHO:ii ]::(JIH pemeHHH Ha3BaHHOH OCHOBHOH 3a}l.a"'-IH, II RpIITJiIRe 

0TH0CH~HXCH CIOJJ;a pa6oT, OCHOBaHHbIX Ha RJiaCCJitieCROR Mexa

im:Re. BTopaH rna:sa rroc1urm:eHa ananorJfqHOMY paccMOTpeHnro 

·B HBaHTOBOn MexaHnKe. B TpeT1>eii rJiaBe pas6npaeTCH Bonpoc 

·06 onncaHHH HeMaRC:nMaJII>HO IlOJIHblX OilbITOB, B qaCTIIOCTH 06 

ycJIOBEHX npIIMeHHMOCTII IIOHHTHH C'faTHCTJNecRoro orrepaTopa 

(MaTpnn:u nJIOTHOCTII). B '!eTBepToii rJ1aBe BLIBOAHTCH HeRoTop:bie 

·OrpaHlJlieHIIR, ROTOpLie HaRJia]::(hIBaIOTCH Ha B03MOIBHOCTH H3:M:e-

peHIIR, npOH3BOJlHMbIX Ha}J: MaRpOCROIIJilieCRHMII CHCTeMaMH, yc;rro

BHeM coxpaHeHHH HX sa;ri;aHHOH MaRpOCROIIHl:IeCROlI xapaRTepn-

·CTURH. 3Ha"'IHTeJI1>HafI qaCT:b BOrrpocoB, 3aTp0HYThlX B TpeT1>eii I1 

¥IeTBepToi1 rJiaBax, sa:KJIIO"'-IaeTcH B nonyqeHJIII cBoncTB penaRca

u;n:u, H-TeopeMhl n T. n.- yTBepm]];ennii MaRpOcROIIH"tJ.ecKnx, 

T. e., Ra3aJIOC:b 6hl, He CBH3aHHh1X c BOnpocaMJI 0 B03M0'1{H0CTHX 

I13MepeHHH. IloaTOMY' 1IT06DI npH pemeHHII IlOCTaBJieHHOH B pa6oTe 

.'3ap;aTJ12r He RasaJIOC:b CTpaHHDIM B031lHHHOBeHIIe 3THX BOIIpOCOB, 

()TMeTHM cpa~y me, TITO caMaH cyT1> IlOCTaBJieHHOH sai::r;a"'IH 3aRJIIO-· 

-qaeTCH B n:hu:rcneHHH cBnsn MaRpocRonn11ecRnx YTBepmAeHJIM 

c MHRpOMeXaHDROH, a ypaBHeHHHM nocJieAHeM MO.IRHO, RaR H3Be

CTHO, IIpHAaTI> cpII3ll1JeCRHH CMbICJI JIIDil:b B CBH3H c B03MOiRHO

CTHMliI H3MepeHHH. IlHTaH rJiaBa IIOCBHill.eHa 06~1™ IIOHHTJIHM 

o penaRcannH cpn3nqecRnx cncTeM, 06 H-TeopeMe n o cpeAHHX 

BO BpeMeHn sna"'-IeHHHX ~ll3lI1IeCRHX BeJUNHH. B mecToii rJiaBe 

B:bIHCHHeTCH CBH31> MemAy cy~eCTBOBaHHeM peJiaRcaqnH II onpe--

.. )J;eJieHHIJMH CBOHCTBaMH raMHJil>TOHJiaHa CJICTeMhl. * 

* r.naBhI III-VI n qacTn rJiaBI~ II He HanucaHhl. CCLiilKlI Ha 3TH r.naBM 
.OCTaBJI0RbI B T0KCT0. (Pea.) 
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x OTH penreHIIIO Ha3BaHHOH OCHOBROH sa}J;a-qn J.(OJiiHHa CJIYiRilTb 

BCH pa6oTa B I:(eJIOM, HaJ:RJ.(aH H3 'nepeqncJieHHIJX ee qacTeii npe_n

CTaBJIHeT co6oii AO n:sBeCTHOH cTeneHn HesaBHCI:IMOe u;eJioe. II pn 
Tal\OM: IlOCTpOeHHil paccym]J;eHilH, npHBOJJ:llMbie B RaiHJJ:OH Il3 qa

CTei'1, OHa31>IBaIOTC.H He3aBHCIIl\inL"l\iI:I OT a pryMeHTau;:un n OCTaJil>HhlX 

11aCTHX Il MOryT paccMaTpHBaT:bCH OT]J;eJil>HO. 

rJ.IABA I 

§ 1. y )J;OBJieTBOpnTeJil>HhlM penreHHeM 3a}J;a"'III BhlHCHeHUH CBH3H 

Il pIIH~IIIlOB CTaTHCTnqecHOH cpH311I\Il II npI:IH~IlilOB MHI\pOCROIIII

qeCHOii Mexa1nnnr MO>RCT 61>IT1> JII:IllII> Tanoe pemenne, ROTopoe 

IlCXO]J;IlT Il3 e,nnnoii TO"'IHil 3peHilH npn OTBeTax Ha rJiaBHble BOilpOC:bl 

aToil 3a]J;a"'In. B 60JI1>IllHHCTBe pa6oT: rrocBH~eHHLIX aToiI TeMe, 

IlOCTaHOBHa .BOnpoca OXBaTIJBaJia TOJil>HO qaCTb o6m;eii sa]J;aqn: 

rnaBH:bIM o6pa30M BTO 61>1JIO IlJIII ycTaHOBJieHne paBeHCTBa cpeJ.(HilX 

BpeMeHHhlX cpe,nHnM cpasOBnIM (TaH Ha31>IBaeM:a.H npo6JieM:a apro

]J;IllJHOCTH) nJin non1>ITHH noHa3aTeJI1>CTBa H-TeopeM1>1 ( npo6JieMa 

Heo6paTnMOCTn). MeTOJ.(1>1, npnMeIDieMLie ,UJIH penreHnH pasH1>1x 

11acTeii o6~eii sa]J;a"'In, n ]J;eJiaeMble np11 aTOM npe,nnonomeRIIH 

' 6IJJIIl 061>IlJHO COBepllieHIIO pa3JIJrqH:bI Il He CBH3aH:bI Mem,ny co6oii:. 

OxapaHTepnsyeM s,nec1> HpaTKO rJiaBHOe co]];epmaHne 3ana11, 

T. o. oxapaHTepn3yeM rJiaBH1>Ie yTBepmneHnH~ Jieru:a~ne B ocHOBe 

crraTncTnqecHo:H MexaHnHn; OTHonreHne aTnx YTBepmJJ;eHni1 u 
npnH~llilaM MHHpOCHOIIIllleCHOH MeXaHERll HBJIHeTCH npenMeTOM 

na3BaRHOM.B1>nne o6~ei1: sa}J;a':IE. 3Tn yTBepmneHJIH cocTOHT. rrpem

]J;e BCero, B Tpe6oBaHilil paBeHCTBa cpe]];HilX BpeMeHHI:JX H cpe,IlHilX 

apro,nnqecHnx, T. e. Jiro6aH cpn3nqecH:aH BeJIElIHHa, xapaHTep113yro

~a.H paCCMaTpHBaeMyIO B CTaTHCTHqeCHOH MeXaHnRe CIICTeMy, 

HMeeT cpeJI;Hee BO BpeMeHn 3Ha"'IeHne, paBHOe cpenHeMy sHa"'IeHnro 

9TOM BeJIIllJilHLI Ha nonepXHOCTil 3a]J;aHH0M 3Heprnn (npII ycpenHe

Hllil no IlOBepXHOCTil c 06b!"'IHOR, TaH Ha3hlBaeMOM aprOJ];Hl!eCHOR 

u dQ dA .... ) 
MepOM d ' r]J;e ~l. - aJieMeHT IlOBepXHOCTH 3a]J;aHHOI:I 9Heprnn • gra 8 

BDITIOJIHeHJie BTOro Tpe6oBaHllH COCTaBJIHeT TaH Ha3I:JBaeMyio npo-

6JieMy aprO]J;I:I"'IHOCTil. 

RpoMe CHa3aHHOro, 9TH yTBepmJJ;eHHH ~HJiroqaroT Tpe6onaHHH 

Toro, "'IT061>I cpeAHHe sa npoMemyToR Bpe~reHn sHa"lleHHH .pn31111e

CHHX BeJiliflUIH npn B03pacTaHIIIl npoMemyTHa npeMeHll }J;OCTIIrJIJiI 

He3aBHCIIMO OT HaqaJil>HOrO COCTOHHHH CIICTelfhl (IIJIIl BO BCHROM 

CJiyqae rrpaHTHl!eCHll He3aBHCIIMO B IlO}J;aBJiffro~eM 60Jil>Il1IlHCTBe 

CJiyqaeB) sanaHHOH CTeneHH 6JIII30CTll H npeJJ;eJiy. 3Ta 6JIH30CT:b 

H npe]];eJiy }J;OJI.IBHa nocTnraTI>CH 3a onpeAeJieHHhle, 06~11e }J;JIH Bcex 

<]lnsill!ecn:nx .BeJIHlillH ]J;aIIHOro T11na, BpeMena, np:r~PieM BpeMeHa, 

COBila]J;aIOm11e c TeMJI, HOTOp1>1e HOHCTaTnpyroTCH Ha OIII:JTe. TO"'IHl>Ill 



CMLICJI 9TOrO rTpe6oBaHIUI - pa:BIIOMepHOCTH CXOJJ;llMOCTI:I I\ npe

,u;eny OTHOCJrreJihHO pa3JIHqHbIX qJI13Il'I0CRMX BeJIIl':IIIH JJ;aHHOil rpyn

fiLI - BI>IHCHeH B JJ:aJTE>HeiiroeIVI (cM. IIHTyro rJiaBy). IloRa OTMeTHM 

JllllIIL, qTO 6e3 yRa3aHHOrO Tpe6oBaHHH npnMeI-IeHHe Bb1q:nc;rreH

HOro c penHero aprO)ll:PieCROrO 3HRqeHHR cpn3JI1IeCROH Be.JiffCIMHhl 

H OilhlTY 6nIJI0 61>1 JIIIIIIeHO BCHROro OCHOBaHHH. l(eiicTBMTeJII>HO, 

Hal\ 6u HJ! 6bIJI npOJI;OJIIBHTeJieH TOT npOMemyTOR BpeMeHH, B Te

"LleHHe ROTOpOrO Ha6nronaeTCH H3M0I-I0Hlle BeJJJilIHHIJ, MIJ He lIM0JIH 

6H ynepeHH0CTI1, l'.JTO cpenHee 3a 9TOT rrpoMemyTOR Bpel\WRH 

CROJI1>RO-HM6yJJ;L 6nnsRo R BhP:IHCJieHHOMy npe,n:eny. On1>1T rro

HasuBaeT' TITO npn JJ;OCTaTOTIHO 66Jil>IIIllX JI;.JIH BeJJn-qIIHhl JJ;aHHOR 

rpyrrn1>1 npOMeIByTRax ( 3HaTIHTeJILH0 66JibIIIRX, qeM TaR H33:bIBae

M:bie npeMeHa penaRca:uun) TaHaH yBepeHHOCTh y Hae ecTL. 11 rrpaR

THqecKrr M:bl BCerJI;a MOIBeM pyROBO)J;CTBOBaTbCH 9T0H ynepeHHO

CThIO 6e3 RaROro 61>1 TO H:U 6uno JI;OIIOJlHHTeJibHOro IICCJieJI;OBaHHH 

HaTiaJI:bHOrO COCTOffHHfI CIICTeMhl :UJIH RaKHX-JIH6o ,n:pyrnx BeJI:UTIHH •. 

CnenoBaTeJibHO, yrroMRHyToe Tpe6onanne nonrKHO BLrnoJIHRTbCH 

no Hpai.!Heii Mepe c rron;annflrom:en nepOHTHOCTbIO. OTO Tpe6onaHne 

BLIXOJXITT sa rrpeJI;eJILI o6nrqHon cpopMyJurpoBR:n npo6JieM1>1 apro

JJ;II"'1HOCTM, HO JIIUilb BIJIIOJIJieHHe ero rapanTnpyeT npnJIOIBIIMOCTh 

MaTeMaTH"l!eCROM cxeMbl R OIUJTY. 

HaHOHen;, K qncny Ha3BaHHIJ:X: BLIIIIe rnaBHbIX YTBepmn;enn:H 

npHHanJieIBIIT yTBepm]leHne 0 cym:eCTBOBaHnII ROHeTIHOrO npeMeHM: 

penaRcan;nH n o MOHOTOHllOM xoJJ;e rrpou;ecca peJiaRcau;nn. OTO 

YTBepmJJ;eHHe 03HaTiaeT' TITO rrpH JII060M HaTiaJIJ,HOl\'.I COCTOffHHH 

JJ;aHHOH CllCTeMLI Tiepes JJ;OCT3TO'q]IO 60JibllIOe BpeMH - BpeMfI 

penaHcauun - paccMaTpnnae:t\iaff HaMn cncTeMa 6yJJ;eT HMeTb TO 

MJIH llHOC COCTOHHHe c nepOfITHOCTbIO 'Wi, He 3aBHClliI{HH OT HaqaJib-
si 

HOT'O COCTOHHHH u rrporropnnoHaJlbHOH e k . 3necb Si- 9HTponna 

paCCJ.\ilaTpMBaeMoro COCTOHHIIH - orrpeneneHa (rrpII IIOMOrrt:n 113-

BeCTHOrO o6o6m:eHHH Te}JMO)J;RHaMINecHoro IIOHHTIIH 9HTponnu) 

KaK k In L\f, ri~e L\r - Mepa o6nacTH (rrpn apro;n;WiecROM Mepo

orrpeJI;eJieHnn), cOOTBeTCTByromeii B <Pa30BOM npocTpaHcTne pac

CMaTpHBaeMoMy COCTORHHIO. BpeMH penaRca:unn 3aBMCHT OT TIIIIa 

paccMaTpHnaeMLIX COCTOHH:UU, T. e. M01IWT 6HTb pa3HIJM JI;Jlff OIILI

TOB no M3MepeHHIO pa3JIJMI-IHX BeJIH-qHH (npeMff penaRca~nn no 

TeMrrepaTypaM, no ]::(aBJieHHfIM H T. n.). 0JI;HaRO JI;JIR JII060ro THrra 

COCTOHHHM BcerJI;a 6yJJ;eT cymeCTBOBaTb COOTBeTCTnyromee BpeMfI 

penaRcau;nn, T. e. TaRoe npeMR, nocne ROToporo &PopMy..rra 'Wi==:; 
S-;, 

== CeT 6y,n:eT cnpanennnBa. Ilpn 9TOM c noJJ;aBnmom;ei'I BepoRTHO

cT1>ro 6yJI;eT ocyrqeCTBJieHO paBHOBeCHOe COCTOfIHHe, T. e. COCTOHHHe 

MaRcnMaJibHOH 9HTpOIIHJI, TITO BMecTe c y:rBepmnenneM 0 MOHOTOH

IIOM xone rrponecca B03pacTaHHfI aHTporrnn cocTannneT co,o;epmaHne 

H-TeopeMl>I. 
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0TMeTHM 3,neC:b xapaRTepHyro TiepTy rrpni:;e,ueHHOrO OIIHCaHHH 

npou:eccoB penaRcan::n:n: cRasaHHOe nMeeT cpopMy He:E~OTOp1>1x Bepo

HTHOCTHI>IX YTBepR-\JJ;eHiriL RaR onHcaHHe pe3yJI1>TaTOB :nsMepeHHii 

noCJie BpeMeHH peJiaRcan:HH, TaR n B006~e OIIHCaHHe IIOCJie]l;OBa

TeJI:bHl>IX BO BpeMeHII 113MepeHIIR pasJIIPIHLlX cp:n3Il"lleCHUX neJIH1Il1H 

(B 11aCTHOCTH, 9HTp0IIIIH) MOJReT 6LITb }J;aHO TOJibRO B BH]J;e HeHO

TOpoiI BepoHTHOCTHOR cxeMI>I. Cne.D;yeT IIO]l;YiepRHYTI>, "tJTO BepoHT

HOCTHhJll xapa1n~ep nony11eHH1>1x PHJJ:OB pesyJI1>TaTOB H3Mepennli 

B HasBaHHLIX BOrrpocax - B TeOplIH cpJIIORTyan;:i21ii, 6poyttOBCH01\tl 

JJ;BHmeHHH, xo]l;e H-Rp:nBoil n T. lJ.., HnJIHeTcH a6coJIIOTHO ]l;OcTOBep

llhIM cpaRTOM OilbITa, He lVIeHee lJ.OCTOBepHLIM, "lleM BepOHTHOCTHbill 

xapaRTep pH]];OB HCilbITaHIDi, IIOJiy'IeHHLIX np:n ..rrro60M ,npyro:M: 

CROJib yrO]l;HO o60CHOBaHH0M npHJIOIBeHIIH TeOpHH BepOHTHOCTH. 

IloJiyYieHHLie rrpH TaRHX 1?.f3MepeHRHX pH;a:bI pe3yJI1>TaTOB lI3MepeHilil 

06..rra,naroT, CJie.n;onaTeJibHO, o6m;FIM CBORCTBOM Bcex BepOHTHOCTHl>IX 

BHJJ:OB ~ OTCJ'TCTBHeM anrop:mpMa, ROTOphlH orrpeneJIHJI 6IJ pe-

3YJihTaTbl nocJie,noBaTeJihHLIX nBMepeHHR. CROJih yro,nHO cnomHaH 

tPOPMYJia npHHU:FIIIHaJI:bHO :re MOffieT on:ncaTb IIOCJie,nOBaTeJibHl>IR 

XOlJ. pe3yJihTaTOB R3MepeHIIH BeJIIITIHH, TI0]1;1IRHRIO~MXCH nepOHTHO

CTHOMY saRony pacnpe]l;eJieHHH CBOMCTB ( CBOHCTBO Regellosig

keit BepOHTHOCTHOrO pRAa). 

XapaRTepn3yH OCHOBHhle yTnepiHJJ:eHHH, JieIBaJllHe B ocHonannrr 

CTaTRCTll"tJeCROH MeXaHHRH, T .. e. Te Tpe6oBaHM.fl, ROTOpbie npeJJ;'b

HBJIRIOTCH R ROHCTpyRUHFI CTaTHCTJI"lleCROH MeXaHHIUI (ROH

CTpyRn::nn, HaRHM-TO o6pa30M CBH~aHHOH c IIPHHn:RrraMR MIIRpo

CROIIH1ICCROil MexaHIIRH), MLI Hcxo,nJL'\f H3 yRa3aHHR onwTa. MI>r 
OCTaBJIHeM s,neCb 13 CTOpOHe Bee npe,ncTaBJieHHH, OCHOBaHHhie Ha 

ROHn:enu:nH RJiaccn11eCHOH MeXaHIIRII, a TaR/RC BOnpoc 0 TOM, RaR 

BTH npe.n;cTaBJieHnH cornacyroTca c yRa3aHHHMH onMTa. Orpa

RH"llHMCH TOJTbRO CCbIJIROii Ha TO, l:ITO OUblT P.aeT 9TJI yRa3aHRH II 

'ITO Hamn YTBepm)J;eHHH crrpaBeJJ:JIHD1>I ,nJIH BCex pnsH'IecuHx neJin

YIHH, ROTOphle MOryT lI3MepHTbCH B CHCT,eMaX, OIIHCbIBaeMl>IX CTa

THCTJI"lleCROH M0XaHRROM. 

lDn31111ecRaR BeJIIfCIRHa onpe]l;eneHa s]l;ec1> RaR JI106aa BeJilflIH

Ha, lI3MepHeMaH B ,ne11CTBHTeJILHOCTII, B CIICTeMax, 113yqaeMbIX 

CTaTHCTIIlleCI\Oll MeXaHMROiI; 9TO He TeopeTll1IeCROe, a 9MIIHp1Ne

CROe onpeneJieHHe. TeopeTH1IeCROe, OCHOBaHHOe Ha MIIRpOMeXaHHRe 

onpe]l;eJienne, ROHe1IHO, He MOJReT 6IJTb ]l;aHO B HaYiaJie lICCJI0):l;OBa

RHH .. CBH3L noHHTHH cpH3H"tJecRoiI BeJIHqHHbI c npeACTanJieHHRMH 

RJiaCCII"lleCROH MexaHHRH HCYiepn1>1BaeTCH 3]l;eCb yRa3aHHel\1 Ha TO, 

YITO 3a]l;aHHPMY pe3yJI1>TaTy lI3MepeHHH 9TOJ~i BeJIIflllIHbI COOTBeTCTBy

eT B «I>asOBOM npocTpaHCTBe Cl1CTeM1>l o6JiaCTb c Mepon, 0TJIH1IHOH 

OT HyJIH. AHaJIOI'H1IHO 3TOMy' CBH3b ynoTpe6JieHHOro 3JJ;0Cb IIOHHTilH 

Ra"tJaJibHOrO COCTORHHR c npe,ncTaBJieHHHMH RJiacclI1IeCR0fI Mexa

RMKM MC1IepIIbIBaeTCH Te:1v1, "tJ.TO HaqaJI:bHOMy COCTOHHRIO COOT
RATf>.TTnTDrf' n~DT'TT!l n m!.J'.'.2()P()l\,f rrnllf"Hf'TI!.JJ:.JPT'RD (>liff>.TDl\lfJ:..T nn_TI:}{',Th ~ 



OTJIJIIIHOH OT HYJIH Mepoii. Tai~oe onpe;a;eneH:ne nOHHTIIH He HBJIHeTC.H 

He06XO]l:.IIMbIM CJiep;_CTBIIeM ROHn:emr1n1 RJiaCclflleCROR MeXaHHKH 

(p;_onycHaron:i:eii onpeneneHHH COCTOHHHH Ha:K TOq1u1 B cpa30BOM 

npocTpaHCTBe). Ho Ra:K yme yHa31>1Banoc1>, B sTOM rraparpacpo 

Mbl rOBOpIIM He 0 HOHqenn:nn HJiaCCII"IeCROH MeXaHMHH, a 06 OHbITe, 

ll MOiHHO orpaHnq:wrLCH 9THM onpe;u;eJieH:neM CBH312I BBO]J:.HMLIX 

Ha:tv1121 IIOHHTHM c RJiaccH'IJecRoii MexaHnHon. 0Hn MOrYT 61>1Th 

cornaconaHa c HJiacc1rqecHoii MexaHilROn, ecnn npHHHTh, f!:anp:n

Mep, CJiep,yro~ee. npaRTWleCI{:n 6eccnopHoe, npep;;iomeHne: Ram

;D;.bIH Ollb~T p;_aeT Ha.i.'1 OTJIJiqHIJH OT HYJIH HHTepBaJI ll3MepHeMOM 

B 0JIII1I llHbI. 

§ 2. :QeJIL HaCTOHrn;eii rJiaBLI - HCCJie));OBaHne B03M0iRHOCTeii, 

npencTaBJIHeMhlX RJiaCCH"IeCHOH MexaHHHOiI, )IJIH C03)laHHH y;n;oBJieT

BOpHTeJILHOH (n, B "tJaCTHOCTH, y;n;OBJieTBOpHrorn;eii oxapaHTepnso

BaHHLIM B § 1 Tpe6oBaHHHM) HOHCTpyHn:nn cTaTIICT:irqecKoii MexaHn

Rn. H aTinHaH c 8Toro na parpacpa, B npornnononomnocTL § 1, ·Mhl 

6y;n;eM rOBOpHTL 0 RJiaCCHTieCHOii MexaHRIW ll 6y;n;eM HCXOJJ;RT:b 

ns RJiaccnqecHnx npe;n;cTaBJieHnii. 

B rrepBLie me ;n;eCHTHJieTHH nocne B03HIIBHOBeHH.R MOJieRynHpHO

RnneTH"'IecHoii Teopnn, cTaBnnnren ce6e n:enhro MexanJiqecRoe o6'b

HCHeHIIe TepMOJJ;HH3MJiqeCHHX ll RHHeTJflleCKHX npon:eccoB, CTano 

HCHO, 'tJTO qifCTO MexaHnqecRne rrpe)ICTaBJieHHH COBepnreHHO He

]l:.OCTaTOqHbI )J;JIH 9TOH n;eJIH 12I ]l:.OJiiRHLI 6bITb ]];OIIOJIHeHbI BUe;n;eHHeM 

npe;u;nonomeHnii BepoHTHOCTHOro xapaRTepa. B TO BpeMH HaH apro

]l:.H"IecRoir 'I'llIIOTese c caMoro Haqana npn;n;aBaJil'.I qncTo MexaHJflle

CRHB CMhlCJI, MexaHnqecHoe TOnHOBaHne npHH~Hrra B03pacTaHHH 

9HTpOIIHJI cpasy OHasaJIOCb HeB03MOIBHLIM. c OJJ;HOll CTOpOHhl, ORa-

3aJIOCb HeB03MOIBHhlM C03JJ;aTL qncTO MexaHiflleCRyIO MOJ{eJib He 

TOJibRO BepOHTIIOCTHOro IIOBe)J;eHHH 9HTponn:n, HO :n MO~eJI12I OJJ;HOrO 

JU1lllb Heo6paTII:M:OrO ee .H3MeHeHHH, B COOTBeTCTBIIH c ,nor11aTifl1e

CRIIM IIOHHMaHneM BTOporo HaqaJia ( npo)le TeOpHH MOHO[(llHJIIl'IeCRHX 

CHCTeM fen1>Mron1>n:a n ;a;pyrnx - cM. pesroM11pyrorn;ee n3nomenne 

IlyaHRape B rJI. XVII ero «TepMOJJ;HHaMHHH» [1], [2]). C npyroli 

CTOpOHLI, 6LIJIO yRasaHO ua HaJIHqHe nepoHTHOCTHLIX npe;u;nono

rIWHIDI B npeJIJIO»WHHOM Bon1>u;MaHOM ;n;oHa3aTeJII>CTBe H-TeopeMLI 

(B ll3BeCTHOM RpHTHHe IIOJIOIBeHHOrO B OCHOBy ;D;OHasaTeJibCTBa 

npewionomeHHH 0 l:IHCJie coy;n;apeHIIH). 3TO IIOJIOiReHIIe 61>IJ.IO .no

CTaTOqHO RCHO oxapaHTepnsoBauo B H3BeCTHOM o6sope IT. n T. 3peH

cpecTOB [1]. 0TMeTHM s;u;ecb TOJILHO, qTO BepOHTHOCTHLie npe;u;nono

meHHfl B03HHH8IOT yme B 8Jle:t\IenTapHbIX npe)lCTaBJieHH.RX CTaTH- • 

CTHRH J?.r HHHeTHHH. 

Il pe;n;IIOJIOiRJIM, qTO MLI MHOrOHpaTHO BOCIIpOH3BO]];JIM 0,r(HO ll 

TO me MaRpOCHOnnqecHOe COCTOHHIIe. TaH HRH MbI 3HaeM, qTO 

p;_aJILHffIDIIIIM XO)); rrpon:ecca B pa3HLIX OilbITaX MOIBeT 6bITL pa3JIJI1I

HLIM, TO MIJ ));OJIIBHhl ;n;onyCTFITb, 'tJTO B pa3HhlX OIIbITaX MI>I ocym:e

CTBJIHeM B rrpe;u;enax OJJ;HOro ll TOro me MaHpOCROIIII1IeCHOrO co-
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CTOHH12IJI pa3JUPIHble Ha11aJibHhle MHRpOCHOIIH1IeCnlle COCTOHHHH. 

°Y~m:e B 3TOT MOMeHT D03HHRaeT .BOIIpoc 0 EepOHTHOCTHOM 3aROHe 

pa err pe;o;eJI eHHfI p a3Jif PIHbIX Ha qaJibHbIX c OCT OHHHil. 

c -;a;pyroiI CTOPOHIJ, Hor;o;a Mhl OIIHChlnaeM orrpe;o;eJieHHyro, RRF\ 

MIJ: 6y;o;eM ronopHTL, FIH)J;HBH/l:YaJibHYIO CHCTeMy He .B pa3H:blX OII:bl

Tax, a IIOCJie O)J;HOJ'O ;o;aHHOI'O MaRpOCROIIlfqeCI\oro OIIbITa rrpn 

IIOMOIIJ;H 3a;a;aHHfI pacrrpe;a;eJieHHH .B cpa30BOM rrpocTpancTne O)J;HOir 

MoJieRyJibI {n µ-rrpocTpaHCTBe, HaR aTo ;o;eJiaeTcH, HarrpnM:ep, rrpn 

6oJibl(MaHO.BCRO:M ;a;oRa3aTeJibCTEe H-TeopeMnr.), TO B caMOM aTOM 

OIIHCaHHl'.I - .B MCIIOJIL30nan11n HerrpepLI.BHbIX cpyHR:QHH pacrrpe

;n:eJieHHR - cHpbIT:E>I onpe;a;eneHHLie .BepoHTHOCTRbie rrpe;a;rroJiome

HHH. )J;e:iiCTDHTeJibHO, T01IHOe 3a;a;aHHe MHRpOCHOIIH1IeCRHX COCTOfI

HHil .Bcex MOJieRyJI CHCTeMLI em;e He ·orrpe;a;eJIHeT H8HOH 6bI TO HH 

6IJ:JIO HerrpepbinHon IIJIOTHOCTH. EcJu1 JI.JIB rrJiorno'cTn B ]laHHOn 
n· 

T01IHe M Mhl 6y;a;eM 06pa3on:b1naTb oTnorrrerrn:H * m (~'t"i) T8R, 1IT06bI 

M Jie.maJio BHyTpn .Bcex /!,.Tb H ni - 11ncJio lVIOJieRyJI - EHYTPH 

/).Ti, H OCTaHODIIM CTpeMJieRHe m(!!,.'t'i) H HYJIIO .B TaRoii MOMeHT' 

rrpn ROTopoM DHYTPH /!,.Ti em;e 6y]leT MHoro MOJieRyJI, TO rrpe]leJI, 

01IeBHLI:HO, 6y;a;eT orrpe;o;eJIHTLCfI xa paHTepoM rrpOH3BOJILH0 BI>I6H

p aeMOil rrocJie;o;onaTeJibHOCTH o6JiacTen l!,.T1 [2] {T. e. TeM, aa

CHOJTbHO 3Til o6JiaCTl'.I 6y;o;yT OX.BaTbIBaTb cpHRCHpoBa1u-Ibie T01IH:H 

IIOJIORieHHfI MOJieI\yJI). qT06bI IIOJIY1IIITb onpe;o;eJieHHbID pe3yJILTaT' 

Mhl rrpe;o;rroJiaraeM, * * TITO .B 11 o ;o; a .B JI H ro m; e M 6 o JI b -

Ill H H c T .B e c JI y "lI a e .B 3Tl21 cp121Rcn:po.BaHffbie TIOJIOif\eHMfI 

MOJieRyJI pacnpe;a;eJieHJ ... I HaCTOJibR.O paBHOMepHo, "'11'0 II p JI 

;D;OCT8T01IH0 rrpOCTOil ~OpMe o6JiaCTen ~~ 

(Harrp.IIMep, rrpHMoyroJibHO:ii) OTHOIDeHne m (i.-rt) ' Ha'lnHa.H c He

ROTOporo MOMeHTa l213MeHeHl21fI /).Tb 6y;o;eT 6JI1213RO R IIOCTOfIHHOH 

BeJI12111121ne - rrpe;o;eJiy. H~ poMe Toro, MhI rrpe;o;rroJiaraeM, 1ITO co

CTOHHJUI Cl21CTeMbl .B r-rrpOCTpaHCTBe ( ~a30DOM rrpOCTpaHCTDe Cl21-

CTeMbl .B :QeJIOM)' COOTDeTCTBy10m;121e rrpn:6JIIl3IlTeJibHO TOMY rRe 
pacrrpe.n;eJieH121ro MOJieRyJI n µ-rrpocTpancTne (T. e. TeM me EJIH 

rrp1216JIH3121TeJibHO TeM me qJICJiaM MOJieRyJI .B 3a;a;aHHhlX MaJibIX 

l21HTep.BaJiax µ-npocTpaHCTBa, paBHIJM M8'"feMaTI:rrI€CHOMY om121;o;a

lll2110 111Ic.rra MoJie:RyJI rrp121 3a;a;annoH: ~yHH:QRR pacrrpe]leJieHEH), 

o ;n: n H a R o n o E e p o a T H IJ:. 

JlerRO .BII)l;eTL, 1ITO ;o;eJiaeMbie HaME 11pe;o;rroJiomeHHfI 0 11acTOCTH 

pa3Jil21"'1HhlX CJiy11ae.B 121 0 BepOHTHOCTRX COCTOHHH~I fl.BJIHIOTCH rrpe;o;-

* m(Ll't"i) - Mepa o6JiaCTH .6.'t" i· 
* * B STOM upep;nonomeHHJI cyTI:> nepexop;a oT «rHnoTe3h.I paspbIBHOCTH», 

JICXOp;Hm;e.H H3 3ap:aHJifl ROHeqHoro qlJCJia )J;HCRpeTH@X TuqoR, R «I'JIITOTe3e 
nenpephlBHOCTJI», HCXO~Hm;e.H H3 nenpeph.IBH@X <j>yHRl~HH .... pacnpep:eJieHHH' 
paBJIJiqMe Memp;y I\OTopLIMH OT.Meqan llyaHRape B cnoen CTa'l'I>e o R1u1e
TFJ:lrec1mn Teop.Hn rmmB [ 3]. 
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IIOJIOjl{eHIU!MR 0 cpynrrnnHX pacnpe,n;eJieHIIH, OlTl2ICLIBaIO~HX Be

poH:THOCTL o6HapymHT:b pa3JilftllIIJe MDRpOCROilH"tJecRne COCTO.HHlU1 

13HYTPH o6JiaCTH r-rrpocTpaHCTBa, orrpe,n;eJI.HeMOH aap;aHHbIM MaR

pocROilH"t!eCRRM COCTOHHIIe:M. 0"IIeBUWIO TaioRe, 1ITO STH rrpe,n;rro

JIOiReHRH HOCfIT xapaRTep YTEepm,n;eHIIH o panHoMepHOCTII pacnpe

~eneHlI.H EHYTPR M8JILIX IIHTepnanoE µ-rrpocTpaHCTEa n :BHY

TPII COOTBeTCTEYIOII(IIX o6nacTeir r-rrpocTpaHCTEa. ToJILRO rrpen

IlOJIO)I\eHlIR TaRoro TII113 Il03BOJUIIOT HaM, E "tiaCTHOCTlI, npn

MeHHT:b E RHHeTII"'IeCROM Teop1nr o6IJ"£1HYIO ~OPMYJIY ]l.:Ufl 1IIICJia 

coy)lapeHni. 

§ 3. Bonpoc o E03MOH<HOCTII MexaH1I11ecRoi1 IIHTeprrpeTannlI 

TepMO)J;IIHal\U1HH II RHHeTRRE 6bIJI, R8R nanecTHO, rrpe):(MeTOM l\tlHOro

"£jlfCJieHHbIX ]l.HCRYCCIIH. 3Ta B03MOiRHOCTL OTp1In;anac1> E pa6oTax 

JloIIIMnp;Ta, ~epMeno, Bap6apII, JIHnMana, Jl:beHapa II ,n;pyr1Ix [1]. 
BRJII0"£1eH1Ie E aToT p.aA FIMeH nMeHn IlyaHRape nnmeHo JlOCTaT0"£1Horo 

OCHOBaHHH: IlyaHRape He 6bIJI 6e3yCJIOBHDIM CTOpOHHllliOM .Mexa

Hff'leCROH IIHTeprrpeTa:QIIII, TepMO,D;HH8MIIRR, HO, naCROJlbRO Ha:l\1 

ll313€CTHO, OH HRROr)J;a He 13Ll)J;13RraJI rrpOTII13 MOJieRyJIHpHo-n.nrre

TffqecROH TeOp1I1I omn60'lHbIX (HJIH JierRO ycTpffHEMIJX nyTeM 

HecymecTne1nu.Jx H3MeHeHnif Teopn1I) E03pamennii:. 

AncRycc1I1I, E oco6eHHOCTII corrponom;:i;aEmlie o6cym.n;e~n:e 
Eonpoca 06 H-TeopeMe, Eb13BaJIH naMeHeIIHH II yconepmeHCTBOEa

HIIH nepEoHa':laJI:bH:bIX T0"£1eR apeHIIH OCH013aTeneii MOJIORynapHO

RHHCTIDieCROii Teopnn. Ho II nocne noaBJICHIIH rroc;rre]lHIIX pa6oT 

BOJILbMaHa II f1I66ca He y Ecex ITOHEIIJIOCL "£1Y13CTJ30 ITOJIHOro y)lo-

13JlCTBOpeHlIH. Bo3Momno, OTqacTII 3TO 6wno BLI3EaHo TeM, 'ITO 

MHOrlie II3 rrpoTII~HIIROB Bon1>1~MaHa coxpaHIIJIH cno1I rrepEoHa':laJII>

Hhie E3rna;a;LI. HerroTopoe qyncTno ney.n;onneTnopeHHOCTII npo.HBn

noc1>, Mem,n;y rrpo'IIIM, B Tex HaJJ;em,n;ax Ha yny"£1IIIeHHe rronomeHnH-. 

ROTOphle CBH3hlB3JIIICL MHOrHMH c rroanneHneM R13aHTOBOR Mexa~ 
HHRII, XOTR. HIII-\TO HCHO He IIORa3aJI, E T:IeM 38RJII01IaeTC.H Hey]l.o

BJieTBOpHTeJiblIOCTL cTapoif RJiaccnqecrron C1ITya1~1IH. TeM He Me

Hee, IlOEIIJllIMOMY' rro.n;aEJIHIOII(ee 60JI:bIIIIIHCT130 cp1I31IROE rrpm.\1RHY

JIO R TOl!.Re apeHlI.H, 13hlCR338HHOH 3peHcpecTa:Mn 13 IIX o6aope [1 J 
II 3aRJIIOT:Iaro~enca :B TOM, 'ITO II3MeHenna.H ~opMa MOJieRyJIHpHO

RnHeTII1IeCROH Teop1IH, H3JIOsReHnaa E nocnep;RHX pa6oTax BoJI1>:Q

MaHa, IlOCJie He3Ha1IIITeJibHbIX yconepmeHCTE013aHni CTaHOBlITC.H 

JIOrlNeCRII yp;onJieTnopnTeJibHOM H JilIIlleHHOH npOTHBOpe"£11IM .. 

IloEIIJJ)IMOMY, eII(e III1Ipe pacnpocTpaHeHo y6emneHIIe .E norlITiecRoii 

CTPOMHOCTE CTaTHCTII'lleCROU MexaHIIKH rlI66ca. 

CcpopMy;rrnpyeM cpaay me pe3yJI:bTaTu, R EOTOp1>IM Hae npn

BeneT IICCJieA0138HIW BOrrpoca 0 B03MOiRHOCTlI ITOCTpOeHH.H yp;onne

T130 p1ITefilHOil cxeMIJ cp1I3lI"£JeCROH CTaTlICTHlaI, 0CHOE3HHOH Ha 

RJI acCII1IeCROH MexaHlllie. 

1. Bea 61>1nma.H go ClIX rrop RplITHHa (n -qaCTHOCTH, naanaHHhlX 

Bl>IIIIe aETOpOB) R;i:accn11ecrroii TOTIRlI apenlIH OTna;a;aeT neJIIIROM 

22 



noc;rre rroanJieHn.H nocJie]lHHX pa6oT EoJrI>nMaHa n rrocJie HeR0Top1>1x 

HeIIpHHunrrnaJII.-lffiIX, rropoiI IlO'ITH TepMHHOJIOrlrrieCRHX, yJiylJ

IlI0HnH, BHeceHHIJX HeROTOPIJMH p;pyrHMB aBTOpaMH (npone 3aMe-
1IaHHll 8peHq>ecTOB 06 H-RpnBo-M HJIH nccJie,n;onaHnn ~11nrHca 
.o TIHCJie coy]lapeHHH; CM. § 4 H 8). 8TO YTBepm,n;eHHe namJIO CBOe 
EL1pameHHO E o6aope 8peHpecTOB [1] [noBa.H, OTJinqHa.H OT uepBo
HaTiaJI1>HOH popMa B03pameHH.H o6paTHMOCTlI Tpe6yeT upnH.HTH.H 
,n;orroJIHHTeJil>Hl>IX, 1IJrR,D;l>IX I\JiaccnqecROH Teopnn IlOCTyJiaTOB 

(cM. § 8H17), HO rrpHH~HilbJ RJiaCCHTieCROH Teopnn lI RX TOJIHOBaHne 

npu 9TOM He H3MeH.HIOTCH]. l.ITO RacaeTC.H CTap1>IX Boapamennii, 

TO, MomeT 6I>ITL, JIIllllb O]J;HO 3aMeqaHne QepMeJIO ( 0 ROTOpOM yrro
M.HHJTO 13 § 14) coxpaHHT CBOe 3HaqeHHe H 110 OTHOilleHHIO R nan6oJioe 

,3aI\OH1IeHHOH pe,n;aR~H:U 6oJIL~MaIIo13CRilX B033peHHil, HO JIRillh 

nocJie p;orroJIHJITeJI1>Hoii apryMeHTa~nn, OTCYTCTBO:Banmei'r y Qep

MeJio; E3HTOC me :B C:Boe:H TOqHOH q>opM:e H 9TO aaMeqaHHe ORa3bI

EaeTCH JIFillleHlffiIM ~OCTaToquoro 0CH013aHH.H. 

2 .. Han6oJiee 3aHOH1IeHHa.a pe,n;an~n.H, ROTopaa MomeT 6I>rT1> 

npn,n;aHa 6oJii.uMaHOECRnM E3rJia;:i;a:rv1 (rromaJiyiI, Ha:n:Jiy-qmnM o6pa-
30M oxapaRTepnaoBaHHa.H B o6aope 3peHpecToE) n ROTopaa oRa-

3LIBaeTCH c13060,n;noli OT Bcex He,n;ocTaTROB, rrpnrrnc1>1EaeMLIX eii 

RpHTlIRaMH l\IOJieRyJIHpH0-RHHeTII1IeCROH TeopHn, He y:n;onJieTBO

pHeT IIOJIHOMY o6rneMy Tpe6oBaHHM, rrpe,n;rDHBJI.HeM:bIX R rrocTpoeHHIO 
i}lH31fl!eCROH CTaTHCTHRH; :B 11aCTHOCTH, OHa He MomeT 61>ITI> C013Me

II(ena c q>nanqecRn npanuJibHLIM rron.aTneM o peJiaRca:unn. 0Ha 

]J;OJiiRHa 6LITL JI;OilOJIHeHa 11ymepO,D;IU.JMH en 3JieMeHTa:tVIH: Tpe6o13a
Hli0M, "11T06LI OilHCLIBaeMDie CT~THCTnqeCROH MeXaHHROH CHCTeMIJ 

OLIJIH cncTeMm.v1n pa3Memnnarom;eroca Tnrra (cM .. § 5 n 6) n HeRo

Top1~MH 3aMe"llaHHHMH 0 xapaRTepe MRKpOCROIIIIqecRoro OilbITa 

(cM. § 7). BMecTe c BTHMH .nonoJIHeHnaMn 60JI1>uMaHOBcRa.n T01IRa 
3peHn.H 6y)J;eT TIOJlHLIM 13hlpaH-\CHiieM :BCCX Tex B03MOjRHOCTen, 

ROTOpIJe npe)J;OCTa13JIHeT ]J;JIH IlOCTpOeHUH pH3fi"£1eCROH CTaTnCTlIRH 
RJI8CCH"lleCRaH Mexa1nrn.a (CM. § 8). 

3. Ilo OTHOIDeHHIO R 110CTaEJI0HHOMY rrpHHIIHilHaJI1>HOMY 130-
npocy - 0 1303MOiRHOCTH HCXO,n;HIIJ;ell: H3 RJiaCCH1leCI{0H MeXaRlIKH 

HHTepnpeTaJ~HH pn3H1IeCROH CTaTHCTilRlI - pa60TIJ fn6oca He 

npe,n;cTa13JIHIOT HlIR3ROro npeHMym;ecT:Ba no cpanHeHHIO c TOJll>RO 

TITO yrrOMHHYTOH 3aBepmeHH0H B ,n;orrOJIHeHHOM 6oJIL~MaH013CROH 
TOTIROH apenn.H. B TO me EpeMH rrpe)J;JIOiI~eHHa.H rn66coM ROHCTPYR
I(II.H conepmnT Herrpa:BHJil>HOe TOJIROBanne HeROTOpLIX :BamHIJX 

YTBepm~eHnii q>nan-qecRon cTaTHCTn:nn (cM .. § 9). 
4. Te MRKCEMaJI1>HIJe E03MomnocTn, HOTopue rrpe,n;ocTaBJIH10Tc.a 

RJiaccn11ecRon MexannRoif no ROTop1>1x ronopnTc.H Err. 2, conepnreH

HO He,n;ocTaT01IHI>I p;JUI rrocTpoeHH.H CTaTHCTIItJecRon p12I312IR12I. Hco6-

xon1IM1>1e n CTaTHCTH1IeCROH q>n3IIRe nepOHTHOCTHLie npep;rroJiome

HlI.H rrpHH~HITHaJI:bHO He MoryT 6IJT:b EBe,n;eH:bl :B RJiaccJITiecRyro 
Mexanuuy TaR, 1IT06IJ He :B03HHHJIO IIpOTHBOpeTIH.H c IlOH.HTHeM 
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<}>H31ITiecRoro 3aRoHa, c O;J;HOn CTopon1>1, 11 c ,n;aHHI>IM:II OIIb!Ta ~ 
c n;pyroii (cM. § 12-14). 

§ 4. A1Ic1\yccn.a, pa313epHy13maaca noRpyr Jf-TeopeMN, IIMeJia 

cpa13HIITeJIJ:>HO CJIO}RIIYIO IICTOPIIIO II RacaJiaCL MHOrHX CTOPOH 

paccMaTp1InaeMon rrpo6JieM1>1. HarroMHHM ap;ec1> o,n;IDI II3 acrreRTOE 

)J.RCRYCCIIII, qTo6IJ IlOTOM OTMeTIITb cym;HOCT:b TOro pemenH.H BO

npoca, I'\OTopoe EIJTeRaJio II3 E3rJia.n;on BoJihIJ;:tv1aHa. 

CHaTiaJia p;oRaaaHHOMY BoJII>:r(MaHoM yTBeprRp;eHnro 06 y.6hina

HHII H-cpyHRD;IIH rrp1Ip;a13aJic.H CMIJCJI a6conroTnoro aaR0Ha 1 - ne

poaTHOCTHHe rrpe.n;rrocLIJIRII E1>1130,n;a He 6LIJIII OTMe1Ien1>1. Op;HIIM 

II3 1303pan·WH1Ill 6LIJIO npHBeJJ;eHHOe qepMeJIO [ 4] yRaaaHIIe Ha rrplI

MeHIIMOCTL H Eorrpocy 06 naMeHeHIIII H-<}>yHR:r(IIII 130313paTHOfr Teo

peM1>1 IlyaHRape. BoJII>:r(MaH, ycTaHon1In, 'ITO nepnop;1>1 noaEp~Ta 
1Ipe3EbPla:HHO EeJIIIRII, IIORaaa.rr, qTO corJiaclie c rrpmII(FlTIOM MOHO

TOHHOro II3MeneHII.H H-<J>ynR:r(IIH MomeT 6uTb 130CCTaH013JieHo, 

eCJIII CTinTaTb' TITO :B .nenCTEIITeJibHOCTE MI:.! HaXO)];ID\t.[CH Ha HRCXO

]J;.HII(eH 13eT131I H-Rp1I13oii. qepMeJio OTMeTiaJI :nenepoHTHOCTL rrop;o6-

Horo rrpe,n;rronomeHII.H, TaR :naR M1>1 Ha6n10,n;aeM B np1Ipo,n;e He OAIIH 

rrpo:r(eCC 1303pacTaHII.H 9HTp0111III, a orpOMHOe 1IIICJIO TaRIIX upo

:r(eCCOB, 0 Ram,n;oM II3 ROTOp:bIX upIDIIJIOCb 61>1 CD;eJiaTb :BbI}J;IllIHYTOe 

BoJI1>uManoM rrpe.nrronon-cen1Ie. 

0ROH1IaTeJibHOe, :B:bITeRaiom;ee H3 6oJibU:MaHOBCRIIX 133rJif-JD;OB 

pemeHne 9TOro Eorrpoca Tai<o13o. RarRW...Iif paa, nor,n;a npo13ep;eH

H1>1i OTibIT yRa3IJ:BaeT' 'ITO CIICTeMa uaxo)J;IITCH 13 MaRpOCROilfflJeCRl'.I 

orrpeneJieHHOM HepaEH013eCHOM COCTO.HHEII, MbI IIMeeM p;eJio c O]lHIIM 

II3 MIIEpOCROTIIPieCnIIX COCTO.HHH:ll 13bI]I;eJieHHOii OIIIJTOM o6JiaCTJ!a 

<J>aaonoro npocTpauCT13a. Ilo,n;a13JI.Hiom;ee 6on1>IDRHCTBO BTHX MRRpo-

. CROIIJrlJeCRIIX COCTOHHnll orrpe]leJIHeT TpaeRTOPIIII, 13eD;ym;IIe :B 6onee 

paBHO:BeCHbie COCTOHHIIH. Ec.rrE MbI rrpe;J;ITOJIOiI{IIM, qTo B c e M H

R p 0 c R 0 u II TI e c R H e c 0 c T 0 H H II H 13bI)J;eJieHHOM o6JiaCTl'.I 

0 A II II a R 0 13 0 B e p 0 .H T H bI, TO Mb] rroJiyqlIM TaR Ha31>1nae

MOe CTaTHCTIIqecRoe Eupamen1Ie H-TeopeM1>r: c rrop;aBJIHrom;eii 13epo

HTHOCTI>IO BH'l'POIIIIH B03p3CT3eT (CM. o6aop 3peHq>ecT013, § 14 H 15 . 
n rrpEMe11aH1Ie 170; CM. TaRme II3JiomeHIIe aToro 13orrpoca y IlJiaH

Ra [5], [6]). IIo 11013oey rrpe;J;JiomeHIIH o paBHOEepo.aTHOCTII MHnpo

cR011HqecH1IX cocTOHHIIH EHYTPII 131>1,n;e.rrenHoii on1>ITOM 06nacT1I 

c,n;eJiaHO ReCROJibRO 3aMeTiaHnii :B § 12-14. 
B ,n;pyroM pacrrpocTpaHeHHOM crroco6e rrpep;cTa13JieHH.H cTaTII

CTifClecRofr H-TeopeMI>I - rrpE rroMom;II nEJioo6pa3Hoi1 H-Rp1IEOM -

13 BTOM OTHOIDeHIIII rronomeHRe TO me caMoe: pa3JIIITIHI>Ie COCTOHHMH' 

COOT13e'I'CTEYIOIIJ;IIe TOMY H{e 3Ha1IeHIUO 3HTp0111IM, CTIHTaIOTC.H O]I;II-

.HaR0130 13epo.HTHIJMII; IlOJJia:BJIR.rom;ee 60JibilllIHCT130 H3 HIIX COOTneT

CT13yeT TaRIIl\1 COCTO.HHIIHM, IIOCJie ROTOpbIX BHTpOIIH.H 1303pacTaeT. 

MoiHHO CRa3aTb, TITO aa,n;aHHOe MaRpOCROITIIqecRoe COCTOHHHe 

orrpe]leJI.HeTCH 3p;eC:b HeROTOPI>IM crrenliaJILHbIM: o6pa30M - 3a
IT;:}HlifAl\tf ~1.:rnuP.Hlif~ ~llTnOTiliflif _ TI nvrOA ()'f'.TTUUITA OT rrnrrnATTAHHOU RJ..1-



me o6rqeii HHTeprrpeTa:a;nlI 3aRJiroqaeTe.H :B TOM, qTo CO:BORYITHOCT:b 
paaJIIIWThIX MHRpoeROITIP:IeeI-\IIX eoeTOHRnii, eOOTEeTeTEYIOll{HX 38-
p;aHHOH 8HTp01IIIII, oxEaTuBaeT He nee MIIRpoeoeTOHHHH, y;:i;onJieTBO
p.aIOII(IIe STOMY yenoEIIIO, a nnrni. Te, R0Top1>m, RpoMe Toro, rrpn
Hap;nemaT O]J;HOR, HeorpanlI1IeHHO npO]lOJIH-\aIOII(eiie.H B o6e eTopoH:bl 
Mexan:H1IeeRoii TpaeRTopnn. oTon HHTeprrpeTa:a;n:rr H--reopeMH, 
B OTJIHqlie OT o6rrre:H .HHTeprrpeTaI(HH, HeeMOTp.H Ha OTI\-'.IeTielIH:bIO 
qepTLI eXO)];eTna B -OeHODHOR IIp;ee, CEOHeTneHHbI, O}J;HaRo, HeROTO
p1>Ie oeo6eHHOeTII, p;eJiaIOII(He ee Heyp;O:BJieTBOpHTeJII>HOll yme B pa:M
Rax eaMIIX RJJaee:n-qeeRHX rrpep;eTaBJieHIIii; 06 STOM CRa3aHO :B § 20. 

CTaTIICTHlieeRoe TOJIRonaune H-TeopeMI>J o6m;errpH3HaHo; o6me
H3BeeTno TO paapeme1I1Ie, RoTopoe rrony-qa.roT H8. oeHone ero pa3nLie 
napap;0Ee1>1: rrapaJJ;ORC JlOillMHATa, HeeonMeeTHMOeTL npep;rronome
HIIH o TIIIeJie coyp;apeHRif p;na rrpRMoro n 'Jl,.JJ..H o6parn;eHHOro upo-
:a;eeea II AP· P 

OTMeTnM Terrep1> eyIT(HoeTL cTaTIICTn11JcRofr TO'IRE apeHIIH -
0Ron11aTeJJ1>Horo peayJillTaTa necne,nonaHm1 Bon:b~MaHa. - Ha1I60-
JJ.ee aa:BepmeHHon cpopMLI RJJ.aeenqeennx npe~cTaEJieHIIH .. CTaT1IeT1I-
11eeRa.a TOqRa 3peHIIH OeHO:BaHa na EepoHTI-IOeTHLIX upep;rro
JiomeHIIHX o aaRoHe pacrrpeAeJJ.eHII.H MIIRpocoeTOHHHH BHYTPII 
.BIJ)];eJieHHOH MaEpoeROITIITieeRRM: OTIIJTOM o6naeTII cpaaonoro 
r'-upOCTpaHCTEa, T. e., MOffiHO eR8.38T:b, Ha EepOHTROeTHbIX IIpep;
IIOJIOiReHIIHX 0 paenpeAeJieHH:H H a q a JI. :b H hl x MIIRpOCEOIIJflie
eKJaX coeTO.HHHH, eOBMeeTIIMhIX e peayJII>TaTaMII H c x 0 A H 0 r 0 

MaRpoeHOITIIqeeRoro OII:bITa. OTOT peayJJ.LTaT COErra;naeT e TeM, 
E EOTopoMy rrp1Inenn paeeym.neHHR § 2. Ho ap;eeI> eMy rrpnp;aH 
6onee orrpep;eneRHIJH ER]];: :B eTaT1IeT1IT:IeeROH lIHTepnpeTa:qMH 
nexo~HT II3 p a E ll 0 :B e p 0 fl T H 0 e T II MHRpocoCTOHIIIIH 13:bI
p;eJieHHOM o6JiaCTY f-rrpoeTpaHeTBa. 

§ 5. B § 2 II 4 roEoplIJIOeL o Tex Bepo.HTHOCTHLIX rrpe]];ITOJJ.m1m
HH.ax, HOTOp:bie He06XO]l;IIMO ep;eJiaTI>, eenn OeHOB:b!BaT:b cplI3lITJeeRyro 
cTaTneTnRy Ha rrpep;eTanneRIIHX RJiaecn11eeHoii MexaHRRII. 3Tn 
npeArronomeHIIH 61~1nn CJJ;enan1>1 BonLuMaHOM. B naeTOHIQeM na
parpatPe peTIL 6yp;eT IITTII 0 Heo6xop;lIMOeTn ]I;OITOJIIIIIT:b exeMy 
BoJI:buMaHa neROTOPIJM o6:mnrvr yTnepm.neHIIeM, OTHOCHII(IIMC.H Ro 
EeeM elieTeMa:M:, ROTOpue IlOA'lHHHIOTeH cp1I3JITieCROH CTaTIICTRRe. 
oTo YTEepmAeHne aaR.JJIOTiaeTea B enecyroIQeM; nee elieTeMLI, nop;-
1IIIHHIOII(1Iee.H 06II(IThf 3aROHaM cp1131I1IeeEoi'I eTaTIICTJIRH, .REJJ..HIOTe.H 
e n e T e M a M n p a a M em II n a ro m e r o c a T II u a. 06 
aToM yeJJ.OBHII eII(e MHoro 6yAeT ronopnT:bea (rn. V 11 VI). IloRa 
npimep;eM ap;eeL He rrpeTeHAyrorn;ee Ha IIOJIHYIO TOqHoeT:b orrpe;a:e
JJ.eHIIe EDe~eHHOro ITOH.HTlI.R H EpaTROe JJ;ORa3aTeJJLeT:BO eJJ;eJiaIIHOI'O 
eeliTiae yTnepmAeHIIH. 

C1IeTeMaM1I paaM:eIIInnaro~eroea T1Irra Ha31>1BaroTeR cncTOMI>I, 
06nap;a10m;ne cne,n;yro~RM c:BoiicTnOM! nro6aa o6naCTL M 0 tPa3onoro 
rrpoc-rpaHeTna e1IeTeM:bI II3MeH.HeTCH .B eoOTEeTeT:BHII c ypaBHeHHHMII 
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)l;13lUIWHHR TaR, qTo, coxpaHHH CBOJO Mepy {T. e. oorneM uo TeopeMe 
JleyEHJIJI.H) B CBOIO C13R3HOCTL (B CHJIY nerrpephlBIIOCTH ypaBHeHHB 
,,nBHmeHHR), oHa p;eqmpMnpyeTc.H TaEHM o6paaoM, qTo Mepa Ton ee 
-qaCTH, HOTOpaa ORa3:bI13aeTCR 13 JIIo6oiir, aapanee cpHRCHpOBaHHOH 
o6JiaCTH aanaHHOro CJIO.H <}la30130rO rrpOCTpaHCT13a, CTpeMHTC.H npn 
no3 pacTaH121B BpeMeHH R TOMY, TIT061>1 CTaTL rrponop:QHOHaJI:bHOH 
Mepe aToiI sapanee cpHRcHpoEaHHOH o6nacTH. IIo.n; 3a.n;aHui.n1 cnoeM 
. .paaoBoro rrpocTpaHCTBa rrop;pa3yMenaeTC.H 3]l;eci. Ta 11acT:b cpaao
Eoro rrpocTpaHCTBa, RoTopa.H nIJ]l;eJiaeTc.H rrpH aa,n;aHHM Ha11aJ1b
HOM o6;rracTn M 0 anaTieHHHMH TaE HaauEaeM1>1x «OJJ;H03Ha-qHNX» 
MIITerpaJIOE ,IJ;BIDIWHHR ( 06 9TOM IlOHRTHH, 01IeH:b H0TO-qHoM, CM. 
n rJI. VI). llHaTie roBopa, B paaMemHBaromnxca cHcTeMax TOTIRH 
na-qaJii.Hoii o6;rracTH .. M 0 CTpeM.HTCR. rrpH noapacTaHHn BpcMeHM 
R paBHOMepHOMY pacnpe,n;eJieHHIO H3 IlOEepXHOCTR Ojl;H03Ha-qH:bIX 
JlIITerpaJIOB .D;DIDl'\0HH.fI. 

llaBeCTHO, TITO Heo6xop;HMOe ]l;llH CTaTHCTHRif «9pronnTieCI\Oe» 
pacrrpe.neneHHe ne po.HTHOCTeii ( Cl\L § 1) npe.nrronaraeT, TITO cy:r:qe
cTnyeT JIMIIlb OJJ:HH 0,IJ;H03Ha1IHIJII HHTerpaJI - HHTerpan aHeprnH. 
Ho ocTaHanJIHEaac1> Ha Borrpoce o MexaHH1IecRoii xapaRTepHCTHRe 
T3HHX cncTel\1 (n rJI .. VI 6y,n;eT noRaaaHa nx E03MOiHHOCT:b), 6y,n;eM 
HCXO)J;HT:b E ,n;aJI:bHeiimeM H3 orrpe]leJieHH.H pa3M:emHBaro:r:qMXC.H 
CHCTeM, Ran TaRHX, n ROTOpbIX paaMeIIIHBaHHe upoRCXO]lliT H,a rro-

v dO 
ne pXHOCTH aap;aHH012I aneprHH ( c Mepoorrpe,n;eJieHneM d , rp;e gra z 
dQ - aJieMeHT nouepxHOCTn). 

B cTaTncTn11ecRo:H cpH3HRe IIOHRTHe paaMeIIInBan:na, rroBHJJ:H
MOMY, IIO.HBHJIOC:b ErrepEI>Ie y rn66ca [7]. H 0 y fH66ca He 6DIJIO 
]l;BHO o6m;ero orrpe]];eJieHHR 3TOro IIOHHTHH H poJI:b rrpe~TaB~eHHR 
0 pa3MeIIInnaHHH CEO)];HJiaCL l{ HJIJIIOCTpa:QHH (rrpH IlOMomn H3Be
CTHOro IIpFIMepa C rrepeMemnBaHHeM RpaCRH) E3r.1IH,IJ;OE fn66ca 
na Heo6paTHMOCT1>. B p;aJI:hHefu:rreM aTo rrOHHrrne BCTpeTianoci. 
y IlyaHRape [2, 3], oco6enHo rro,n;11epnHEaBmero ero Bm·HHOCTI> 
,n;JIH upnMeHeHH.H EepoRTHOCTH1>1x rrpe.ncTaBJieHHii ( cM o § 18). B Ryp
ce BopeJI.H [8] 9TO IIOHRTHe HamJIO CHCTeMaTHqecROe rrpHMeHeHHe. . 
0JJ;HaEo AO CHX rrop ne 61>1JI 13l>IRCHeH BOrrpoc 0 C13R3H pasMemHBaHHR 
H ,IJ;HHaMntJeCRHX cBoiicTE peaJI1>H1>1x o6rneRT013 CTaTHCTH-qecRoii 
MexaHHRH, a TaRme He 61>IJIO ]l;aHO JJ:OEa3aTeJil>CTBa Heo6xo,n;HMOCTH 
pa3MeIIIHEaHH.H )J;JIR npHMeHHMOCTH CTaTHCTHTieCROH MeXaHHEH. 
0 nepEoM norrpoce roEopHTCR B rJI. VI. RpaTRoe ,n;oRaaaTeJII>CTBO 
(no,n;po6Hee CM. rJI. V H VI) Heo6xo,n;HMOCTH paaMeIIIIIBaHH.H p;aHo 
HIURe. 

a) B cncTeMax, orrHCIJBaeiw1~1x cTaTHCTHTiecEo:H MexaHHEoii, 
npn nro6oM Ha1IaJILHOM cocToanHH M 0 BepoHTHOCTL o6HapymHT:b 
HeHoTopoe cocTORHIIe M 1 , rrocne ;nocTaTo-qHO 60.rrLIIIoro BpeMeH12I 
(BpeMeHH peJiaECa:Q12IH, SaEHC.Hm;ero, EOHeTIHO, OT paccMaTpHBae
MI>1X EeJIHTIHH, T. e .. OT COCTORHHM .M 1 11 M 0) onpep;e.rrHeTcH, HaE 
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S1 

1mneCTHO, cpopMyJion w1 =Ce k, rp;e s1- 3HTponrr.H COCTO.HHMR M 1 , 

a c - IIOCTORHHaR, He 3aBncamaa HR OT .BIJ:6opa M 11 HH OT .Bhl-
6opa M 0 (cM. § i). Ilpn BTOM aHTporrna s1 cocTORHHR M 1 orrpeJJ;e
JIReTCH cpopMyJioii s1 = k In ~r 1' rp;e ~r 1- cooTneTcTBymiqaa 
COCTORHHIO M 1 o6JI8CTL 13 cpa30.BOM r-npOCTpaHCTBe CHCTeMIJ, 
T01IHee - coO'r.BeTCTByrom;aa cocTo.HHino M 1 o6naCTL rro.BepxHocTH 
3ap;aHHOM aHeprnn, c y1HmaHHhlM E § 1 apro,n;nTI.ecRHM Mepoonpep;e
JieHHeM. 

y Ra3aHHa.H rrocJieJI:Heii cpo pMyJioll: C.BR31> 3HTPOIIHH H BeJIH1IlIHbl 
o6JiaCTH f}>a30.BOro npocTpaHCT.B8 (T. e. BepORTHOCTH COCTOHHHR) 
ycT8Hal3JIH13aeTC.H o6m;eH3.BeCTHIJM nyTeM ,D;JI.H TaR Ha3IJnaeMLIX 
KBa3H paBH013eCHbIX COCTORHFrii CHCTeMIJ' T. e. TaRHX COCTOHH1IU, 
rrpn ROTOpbIX CFICTeMa MOiIWT 6bITb pa3p;eJieHa H8 TiaCTJI, HaXOJJ;.H
m:neca «caMn no ce6e» BO EHyTpeHHeM panHonecn1L 3aTeM 3Ta 
<f>opMyJia MOmeT 6.LIT:b, HaR 1IB13eCTHO, o6o6m;eHa H H8 n:ro61>1e 
Hepa.BHO.BecHF..Je COCTORHIIR CIICTeM. IloJiyqarorqeec.H npn 3TOM 
o6o6m;eHHe CaMOro IIOHRTIIH 3HTporrnn nponO]llITC.H B IIOJIHOM co-
·OT13eTCT.BHM c npep;cTaBJieHHRMn BoJI1>n;Mana. (CM., Hanp:m.v1ep, RY}JC 
CTaTHCT12I1IecRo:ii MexanHRH Bo peJI.H [8] HJIH H3JIOiHeHne aToro 
Eonpoca y IlJiaHRa [5], [6]). TaRoe o6o6m;eH:rre, n qaCTHOCTH, MOiIWT 

yp;oBJieTBopnT1> Toi qacTn RpnTnqecRnx aaMe:riaHIDi <DayJiepa [9], 
RoTopaa coxpaH.HeTcR, ecJin c caMoro HaTia.rra orrpe,n;eJIHT1> 3HTpo
rrn:ro RaR k In ~r. 

CJiecyeT oco6eHHO uo,n;1IepHHyT1>·, 'ITO OCHOEHaa cpopMyna p;JIH 
Eepo.HTHOCTil COCTORHMR ( cpopMyJia ,D;JIR nepoRTHOCTII cpJIIORTyanni1:) 
HMeeT yH:nnepcaJI:bHIJii xapaHTep n He p;onycRaeT HHRaRnx orpa
HRTieHnn - HF.I B OTHomeHlIR .BIJ6opa HaHaJI:hHOro COCTO.HHHR M 07 

nn B oTHomeHnn .BIJ6opa nocJie,nsromero cocTo.RHHR M 1• CM:bICH, 
npn,n;anaervrE>m aToMy yTnepmp;eHnro, 6uJI 06'.bRCHeH E § 1. EcJin 61>I 
OHO I-Ie 6b1JIO cnpane,n;JIH130, TO cpopMyJia. )J;JIR nepoRTHOC'"fe:ii ~JIIOR
Tyan;nii He OHa3LIBaJI3Cb 61>1 rrpanIIJI:bHOH .BO .Bcex OllLrrax 6e3 IICRJIIO
qeHlIH. 

IIycTL paccMaTpH.BaeMaH HaMn CIICTeMa He RBJIReTCR CHCTeMOH 
pa3MemnBarom;eroc.H Tnrra. Tor)J;a MLI J-(OJIIBHhl JI:OrrycTHTI>, TITO B q>a-
30.BOM rrpocTpaHCTBe ClICTeMI>I, noo6m;e ronop.H, cym;eCTBYIOT TaRHe 
JJ:Be o6JiaCTH M 0 n M 1 , 1ITO T01IKH o6JiacTII M 0 noo6m;e He rrorra)J;aroT 
EM 1 (no ncaRoM cJiyqae, Ha1IHHaa c HeROToporo MoMeHTa EpeMeHn); 
Tor,n;a nepoRTHocn, o6HapymRTL cocToaHne M 1 , ncxop;a n3 M 0 , 

S1 

paBna HyJiro, n He orrpe,n;eJI.HeTca ~opMyJion Cek . Qqenn,n;Ho, TITO 
3Ta cpopMyna He 6yp;eT .BIJITOJIH.HT:bC.H lI B TOM' conepmeHHO TiaCTHOM 
cJiy11ae, ecJIH T01IRH M 0 rronanaroT B R8iRAYID H3 o6JiacTeii, HO E npe
p;eJie rrpn .B03pacT8HHlI BpeMeRII He CTpeM.HTCR R }JaBHOMepHOMY 
pacnpep;eJieHHIO B cpa30.BOM rrpocTpaHC~.Be [ eCJIH, ROHelJHO' He 
rrpe,n;noJIOiRHTb, .BOIIpeRn 061>PIHOMY iUonyiqeHIIIO 0 panHOMepHOCTJI 
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pacrrpeAeJieHR.H BepoaTHOCTH BHYTPH Ha'IaJJhllOH o6JiacTn JJ,[ 0 (cM~ 
§ 4), 'ITO pacnpe)leJieHlle HepaBHOMepHO, E nplITOM B CJiy1Iae RaJ-R
}.l;OH p;aHHOH ClICTeMIJ T8ROBO, "£ITO ROMTieHcnpyeT HepaBHOMepnOCT:b 
pacnpeneJieHn.a ToqeR M 0 no .pa30BoMy npocTpaHCTBy; TaRoe 
rrpeAnoJionrnHne conepmeHHO HeJJeno]. TaRHM o6paaoM, p a 3 M e
ru n nan n e Heo6xo;o:RMO J:J;JIH cyll\eCTB0.B3HHH 
p e JJ a R (j a ~ H II cpn3nTiec1nrx. ClICTeM, T. e. AJUI c y m; e c T B O
B a H H R IlOCJie BpeMeHH peJia1wau;nn He3aBHClIMOro OT Ha1IaJib
HOro COCTOHHlIH 13 e p 0 H T H 0 c T H 0 r 0 3 a H 0 H a pacnpe
p;eJieHHH COCTO.HHHH, onpep;eJIHeMoro q>opMy.rroii «l>JIIOETyaunii. 

6) B paaMernnnarom;HXCH cncTeMax BpeMH peJiaRca~nn orrpe
~eJIHCTC.H RaR BpeMH, B TeTieHne ROToporo Ha11anLHOe COCTOHHlI0 
M 0 «pasMemaeTC.H» B~ nocTaTo1IHoii cTerreHn, T. e. B Te1IeHne ROTO
poro F.IC1IC3HYT CJie}J;I.>I HaqaJII>HOro COCTOHHF.Ifl B TOM OTHOIDCHFIFI, 
'ITO HOB:bie COCTOHHlI.H 6yp;yT ocym;eCTBJl.HThCH c BepOHTHOCTHMH 

S· ?, 

Ce k , r;n;e C He aaBnCHT OT M 0 • 

8To BpeMH 3aBlICHT lI OT paccMaTpRBaeMOE .pn3nqeCROE BeJin-
1IlIHbI lI OT T0"£1HOCTil., c ROTopoli 3Ta BeJilI1IlIJ-Ia lI3Mep.HeTca; pa3JilI1I
H:bie B03MOmHI>Ie peayJihTaTbI lI3MepeHn.H 3TOH BeJil'.ITIIIHLl orrpe]];e
JI.HIOT pa36nen1Ie .pa30Boro npocTpaHCTBa Ha o6JiacTn M 1. TaR~ 
nanpnMep, npeMH peJiaRca~Hn aaBncrrT OT Toro, paccMaTpnnaeM 
JIH M:nI peJiaRca~nro no Te:MnepaTypaM nJIH no p;annenn.HM, n oT· 
Toro, c RaROii TO"llHOCTLIO 6y;n;eM Mbl, HanpnMep, lI31\tiepHTh TeMrre
paTypy: c TOqHOCTJ ... ro Jin B 1° nJin c TO"£IHOCT:bIO B 0.001°. Ramp;oMy 
orrpe.neJienHOMy BDI6opy paccMaTpnBaeMoi neJin1Il21Hhl n THna ee 
H3MepeHn.H (HarrpnMep, BJ.J6opy n3MepeHnH TeMrrepaTypnr ;n;Byx qa
CTeii ClICTeMLI C T01IH0CTbIO 0.001°) COOTOOTCTByeT CBOe i'a36HenHe 
.paaOBOrO r-npOCTp3RCTB3 ClICTeMLI Ha 06JiaCTlI Jlf 1 (HanpHMep, 
B yRa3aHHOM CJiyqae no;n;aBJIHIOII{aR 11aCTL .pa30BOrO rrpocTpan
CTBa 6y~eT C00TBeTCTDOB3T:b COCTOHHHIO, rrpn ROTOpOM pa3HOCT:b 
TeMrrepaTyp JJ:BYX T:l3CTeii MeHI>llle 0.001°, T. e. npn ;n;aHHOM THile 
H3MepeHRff - paBHOBeCHOMY COCTOHHHIO; CJienyrom;aH no BeJIH
'lHHe 1I3CTh $aaonoro npocTpaHCTBa 6y)J;eT COOTBeTCTDOBaTL pa3HO
CTlI TeMnepaTyp 'tJaCTen, 33RJIIOqeIIBOE MemJJ;y 0.001° lI 0.002°, 
n T. ~-). CJienonaTeJI1>no, RamnoMy B1>I6opy Tnrra H3MepeHna co
OTBeTcTnyeT CBOe npeM.H peJiaRCa~nn,- TO BpeMH, llOCJie ROTO
poro n.oJI.H TOTieH o6JiacTn M 0 , nonanma.H B RamJJ;yro na o6JiacTen M 1, 
HaqHeT JJ:OCTaTOTIHO M3JIO OTJIJI1I3TLCH OT ].l;OJIII, COOTBeTCTeyrom;eii 
paBH01viepHoMy pacnpe;n;e.rreunro aTnx TO'leR no .paaoBoMy rrpo
CTpaHCTBY. Bpe:v.m peJiaRcaunn aaBnCnT, ROHe11uo, B o6m;eM cny11ae 
II OT BM6opa naTia.ITLHOro cocTOHHHH M 0 • 

0 IlOHHTlIH Bpe~WHII pe.rraRCaI(HH }J;JI.H paaMemnBa10m;nxca c H
CTeM roBopnTCff rro;o:po6Hee B rJI. V. TaM noRaaaHo, npH HaRHX 
orpann'leHHHX, naRnap;DJ:naeMl>IX · na 06nacT1> M 0 , 9TO BpeMa co
rnacyeTC.H no BeJin11IDie c BpeMeHaMn, na6Jirop;aeMIJMn Ha orr:MTe .. 
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JiI, B 1I8CTHOCTH, IIORa3aHO, qTo B03MOiRHOCTL Ta:Roro corJI8CHfI 

CBH3aHa c TeM, 1ITO TOTIKH Ha1I8JI:bHOE 06nacT121 M 0 11pe3B:bITiaitHO 

6nrcTpo pacxof(HTC.H B <J>aaoBOM npocTpaHCTBe, TaR 1ITO npn 06.bIIJHbIX 

T:Mnax n3a121MOAeiICTBII.H 11acTei Cl2ICTeMIJ B3al2IMH:bie paccTOHHl2IfI 

BTHX TOqeR B03pacTaIOT BO_ npeMeHl2I no aRcnoneHUl2IaJILHOMY aa

HOHy, 121HaTie roBop.H, connan;eH121e c OII:bITOM o6ycnonneHo TeM, 

1ITO BpeMH penaRcau:121M onpeuen.HeTC.H ABnmeH121eM n;eJIHx o6nacTeii 

ij>a3oBoro upocTpaHCTBa, a He JJ;l3l2I}I{eHl2IeM HamAOE OTf(eJILHOH T01I

Hl2I, HaR B HCXO~HOE <J>opMe aprOAIPieCROH rlIIIO'l'e3bI. 

Ilpe,u;noJIOiRl2IM, 1ITO paccMaTp121naeMaH Cl2ICTeMa He HBJIHeTCR. 

pa3MeIIIHnarom;eiic.H c121cTeMo:M:. Tor;n;a np::MH penaHca:1{H121 061>111Ho 

onpen;enHeTc.H ( TaRoe onpeueneH121e noqTn He12136emHo B o6J.Jl!Hoii 

ipopMe apron;121TieCROH r121n0Te31>I) RaR TO BpeMH' B TeTieH121e ROTOporo 

Ra}RA81I ( l2IJI.H nOTITl2I l\8mn;a.H) 1213 TO'IeR noBepxHOCTl2I 3af(aHHOH aHep

rn121 npoiAeT 11epe3 BCe COCTOHHl2IH Ha 3TOH noBepxHOCTl2I H nponen;eT 

B RaiR]J;OM II3 COCTOHHIIH BpeMH, nponop:Ql2IOHanLHOe Benn1IJIHC 

o6JiaCTl2I, COOTBeTCTByrom;en 3TOMY COCTOHHIIIO. AHaJIOrl2IqHO TOJI:bRO 

qTO CRa3 aHHOMY' Tl2III COCT01IH12Ill l2I C00TBeTCTBYIO~l2IX IIM 061.1acTei 

<J>a3onoro npOCTpaHCTBa onpen;eJI.HeTCH TeMII neJIFPIIIHaM121, no OT

HOIDeHHJO R lWTOplJM MLI paccMaTp121naeM peJiaRC8I(l2IIO. IloRa.iIWM 

lia upnivrepe nn;eaJI1>Horo raaa, qTo BLITeHarom;a.H 1213 TaRoro onpen;e

JTeHl2I.H BeJI121q121Ha npeMCHl2I peJiaRC8Ul2IM conepmeHHO He COOTBeT

CTByeT TeM BpeMeHaM, ROTOp:bie Ha6n10n;aroTCH Ha Oil:bITe. 

PaccMoTpEM cHa11aJia pa36121eH121e cJioa aaJJ;aHHOM aHepr121121 

pa30BOrO IIpOCTpaHCTB3 Ha COCT01IHl2IH ri, COOTBeTCTByrom;121e 06-

JiaCTHM paBHOH BeJI121ql2IH:bI,- TaRnM, 1ITO Ran~n;oe 1213 COCT01IHl2IH 

3an;aeTca l2IHTepnaJIOM ~p 1213MeHeH121H nMnynLca on;Hoii MoneHy~IJ 
121 l2IHTepBaJioM ~x M3MeneH121.H RoopAHHaTJ..J. CRopocTL JlB121meH121a 

O;l:HOH MOJieHyJI1>I B cpeAHeM no <J>a30BOMY upocTpaHCTBY panHa 

X = j/~' n P = ~0 , n:i;e p 0- cpeAHee 3HaqeH121e 11M:nynnca, 

a 't" - BpeMH CBo6oAHOro npo6era. Ey;a;eM paccMaTp121naTL pena

Rcan121ro JIIDll:b B JZIMnyJI1>CHOM: npocTpaHCTBe ( aHaJior121qHaH 3an;aTia 

JJ;JIH c121cTeM pa3Mem121Barom;eroc.H T121na pemeHa HIDHe; CM. n;rrc

cepTa:Q12110). IloJIHa.H CHopocTL 121306pamarom,eii c121cTeMy ioq£n1 

B HMIIYJII>CHOM IIpOCTpaHCTBC paBH3 B cpe)lHCM v-~Pl ~ v 3n ~(} 
( 3n;ecL n - q121cJio MOJieHyJI). 4121cno NP npoTI121x pa3Jil2ITIHI>IX co

CTO.HH121ii rf B CJIOe 3aAaHHOH 3Hepr121n l2IMnyJI:bCHOrO rrpoCT

paHCTBa paBHO OTHOIDeH:MIO BeJil2Iql2IHIJ aTOrO CJIO.H R EeJil2I1Il2IHe ri, 
T. e. paBHO 

3n 

(2n) 2 (Po V3n )3n-1 fleP 

(~n - 2) {3n - 4) ~ .. 2 (flp)3n 
, 
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rne ~e,p- HeonpeJJ;eJieHHOCTL IlOJillOro IlMIIYJI:bCa CIICTeMI>I, EIJ-
3E3HHaa HeonpeJJ;eJieHHOCTLIO noJIHoii ::>Heprnn. HaR noRa31>1naeT 
npocTaa o-qeHRa (noJiyqaeMaH, HanpnMep, nyTeM nepexoJJ;a R JIO
ra pn<_l)MaM n yTieTa JIMID:b rJiaEH:bIX lJJieHOE), npeM.H T P npo.xomAe-

HRH qepe3 BCe COCTOHIDIH ff paBirn IIO rropa;n;Ry BeJIFI'llIHhl-. (~~) 
3
n; 

pesyn:nTaT coneprneHHo.., ecTeCTBeHHIJH, ecnn yqecTi.., 'ITO EeJin'InHa 
nonepxHocTn 3a,n;aHH0111 aneprBn no3pacTaeT nponopf(nOHaJII>HO 

So 

ek , rJJ;e s0 - pannoEecHoe 3HaT:IeHne aHTponnn - neJIH'IHHhl 
._, 

aJJ;]J;lITlIEHOH. 
JlerRO BH,D;eTL' T:ITQ noJiyT:IeHH:bIM pe3y.rri.TaT He lI3MeHHTCR." 

eCJIH MDI 6y,n;eM .I'.IHTepecoEaTLCH J111Illb <_l)nan11eCRlI pa3JIHT:IHI>IMH 
COCTOHHlIHl\tUI 1 T. e. 6yJJ;eM OTom;::i;eCTEJIHTL COCTO.HHR.H, OTJIH'Iaro
rgnec.H JIHIDL rrepecTaHOERaME 11acTnu, HO, c Apyroli CTopoii1>1,, 
6yJJ;eM Tpe6oBaTI>, T:IT06I>I COCTOHHHH, ocyrqeCT13JIHeMIJe 66JI:billllM 
1IHCJIOM ROMIIJieRcHii, nocem;aJIHCL H306pamaromeif TOT:IROE E co-
0T13eTCTByromee -qncJio pas -qame (nHa'-1e npeMenHoe pacnpe)l,eJieHne· 
cocTORHHii He 6y)l,eT no:o;o6Ho MHKpoRaHOHHtiecRoMy). TaRm:e 
He ll3MennTca oneHRa · ]lJIH IIO}JRJIKa ECJIH"IIHHDI T p, ecJIE MIJ rrpe;::i:
noJiomnM, TITO npon3BO)JJIM He TO"tlHbie, a M8I{p0CROIIM1IeCRHe ll3Me
peHlIH' T. e. OTMe-qaeM JIUIIIL liI3MeHeHliU1 T:IHCJia -qacTHil; Ha EeJill'IlIHY,. 

n 
He MeHLmy10, 1IeM HeRoTopoe tin == T· B ::>TOM cnyqae, ecnn 

k>(~~)
3 

=g, TO MOiRHO, Harrpmwp, IIOKaaaTI., 'ITOBO BCfIROM 

n (1-~) 
cJiy-qae nopHJJ;OI\ BeJIHT:IHHI>I T P 1:1e MeH:hme, TieM ~g k • 

IloJiy-qaeMI>Ie TaRHM nyTeM EeJIHT:IIDII>I T P HaCTOJILRO orpOMHIJ, 
-qTO npeEOCXO;::J;HT ECe 13CTpeqarom;neca Ha OUbITe BpeMeHa, n, 011e
BlI,Il;HO, OHH He MOryT paccMaTpH133TLCH RaR npeMeHa peJiaRca~Hl1 
CTaTHCTn--qeCRHX ClICTeM. IloaTOMY' lICXO,D;H lI3 o6bJqHOB <_l)opMnJ 
apro,n;nT:IeCROM rnnoTe3H, HeJIL3H ,n;aTL npaEHJII>Horo onpe,n;eJieHn.a 
npeMeHE peJiaRca~nn. HaR yme roEopnJIOC:b, TaRoe onpe~eJieHne 
MOiReT 6LITL )J;3HO Ha 0CH013e npe,D;CT3EJieH121.H 0 CTaTHCTHT:IeCRlIX 
cncTeMax 1ta1~ cncTeMax pa3Memnnarom;eroca Tnna. 

0TMeTHM ell\e IIO 3TOMY me rronoey CJieAyrom:ee: pa3MellIHBaHRe 
n HMIIYJII>CHOM H B RoHcpnrypauHOHHOM npocTpaHCTBe npoHcxo;i:t;HT 
O)J;HonpeMeHHO, RaR 6LI napaJineni.Ho Apyr p;pyry, TaK YJTO npeMH 
penaRca~nn H no RoopJJ;nHaTaM n no nMnyn1>caM onpe,n;eJiaeTCH 
npocTO H3H60JI:bllIHM 113 )J;BYX BpeMeH peJiaRCa~RH, '1JTO ~lI3H'IeCRM 
coEepmeHHO ecTecTEeHHO. O;uHaRo c TO"IIIUI apenn.H o6cymAaeMoro 
3JJ;eCL npeAcTanneIInH o npeMenn peJianca~nn T p,q~N p,q, T. e. npo
nop~noHaJI:bHO IlOJIHOMY. 1IlICJIY COCTOHHHil B CJIOe 33,D;3HHOH SHep
rHH. <_l)a3oEoro npocTp~HCTBa. B TO me EpeMH Np,q~NpNq, TaR 

30 



TITO T p,q,__,N pN q, TITO: oiienrr;a;Ho, rrpoTrrnopeTIRT 06IJ1:1HOMY f}l113n
TiecRoMy rrpe)lcTaBJieH1no o upeMeHn penaRcaunn. 

R TOM)7 me BI>rno;n;y, qTo n B n. a n 6, MOmHo rrpHTTn ;n;ame 6e3 
)J;eTaJihHOrO MaTeMBTJillecRoro paCCMOTpeHIIH' IlCXO)];.fl Il3 <}JaRTa cy
II~eCTBOBBHilfI pacrrpe;a;eJiennfI fu66ca )];JI.fl Ram;n;oi'.r n3 Man1>1x qa
CTeii CilCTeMhI, ecJI:n He )leJIBTh CJIIllllROM IICRYCCTBeHHIJX rrpe;a;rro
JIOmeHilll o AIDiaMJilleCRnx cnoilcTnax cncTeMM. RaE n3ueCTHO 1~a-. ' 
HOHJPieCROe pacnpe;n;eJieHne fn66ca, c O)J;HOR CTOpOHbI, OilJICLIBaeT 
OTHOCilTeJILHYIO )J;JIIlTeJILHOCTb COCTO.HHMil MBJihlX TIBCTeH CilCTeMbI 
3a .:gocTaToqHo ;a:JinHHbIH no cpanneHnro co npeMeHeM peJiaRcau;nrr 
npoMemyToH npeMeHn (npeMeHHOM aHCaM6JI1>): a c ;n;pyro1J: CTopoHLI, 
OlIIlCLJBaeT nepO.HTHOCTHhlll 3aROH pacrrpe;n;eJienn.H COCTO.HHilH JII0-
6oil Il3 MaJihIX qacTeil CilCTeMbI B onpe;n;eJieHHLIH MOMeHT npeMenn, 
Il3.HTI>IH no HCTeTieHilFI npeMeHH peJiaRcau:nn: ( JII06oil Il3 MBJibIX 
TIBCTeii cncTeMbI, HO He ncex qacTeii: O)J;HOEpeMeHHO, TaR RaE pacnpe
;a;eJieHM.fl qacTeil no aHe prn.HM He He3anncm1u). l13BeCTHO TaRme, 
'ITO MilRpORBHOHilTieCEOe pacnpe)J;eJieHRe ;rJ;JI.fl CilCTeMLI B I(eJIOM 
rrpIIB'o;n;MT R EBHOHlfqec~OMY pacnpe)J;eJieHnIO )];JI.fl ee MBJihlX TIBCTeii. 

PaccMOTpHM CHa11aJia npeMeHH6i1 aHCaM6JI1> s CMCTeMbI B u;enoM 
(rrponcxo;n;arqnii Il3 R'.8H0Il-HR6y;a;n o6JiaCTil HaqaJILHhlX COCTO.HHHII). 
3TOT aucaM6JI:b orrpe;n;eJinT, oTienn;n;no,, npeMeHHt°Ie aHCaM6JI:n Bcex 
11acTe:ii cncTeM1>1. By;n;eM npe;a;rroJiaraTI>, TITO rropom;a;aeM1>1e HM 
npeMenH£1e aHcaM6Jin MBJibIX qacTeiI rn66c0Bi,1. Tor.:ga orrpe;n;eJIHe
Ma.H aHCaM6JieM s nepo.HTHOCTL ocymecTnJieHn.fl TBRilX COCTO.fIHHil 
cncTeM1>I n I(eJIO:M, npn ROTOpLix amprn.H i-ii: TiacTn == c:.i 3aRJiro
lleHa n Jiro6L1x ;a;aHHI.>IX rrpeJJ:enax, panna nepoHTHOCTn Tex me co
CTO.HHnil, orrpe;a:eJI.HeMOE MHRpOHBHOJIII"lleCEilM aacaM6JieM (JJI). 
11HaTie ronop.H, ecJIH paCCMBTPilBBT:b c:.i RBI\ Roop;a;nnacy B f}la30BOM 
rrpocTpaHCTBe I(eJIOH cncTeMLI, TO lIJIOTHOCTL BepO.HTHOCTil M12IRpO
I\8HOHJPieC1\0rO aHCBM6JIR II aHC8M6JI.H s JJ;OJimHbI 6IJTL O)J;IlHBROBbI
Mil <}lyHEI(n.HMII uoop;a;nHaTI>I c:.1; T. e., ronop.a TOlIHee, ecJin o6o-
3HB1IHTL qepe3 mM ( c:.i) Mepy TOH qacTn: MnRpoRaHoHn"l!ecRoro 
8HC8M6JI.H, ROTopa.H COOTDeTCTnyeT COCTO.fIHilHM c 3HeprHeil 
i-:ii 'llaCTil, MeHblllffH "lleM E1' a Tiepe3 rns( c:.i) - COOTDeTCTByronzym 

amM (si) ems (ei) 
BeJinqnHy ;rl;JIH 8HCBM6JI.H S, TO IIp0Il3BO)J;HLie - osi Il iJsi 

AoJimHhl 6LITL nporropl(nOHaJI:bRhl rrpn Bcex Ei. II pe;a;rroJiomnM, 
IITO H8 rroBepXHOCTJ2I 38)];8HH0Il 3HeprHE cymecTByioT HeROTOpLie 
o6JiaCTM s1 , ue npnHap/1emam;ne ancaM6Jiro s(s + s1 = M). Tor.na 

iJms (-i) 
Mhl ]J:OJIIBHLI 6y;n;eM cqnTaTL, 'IITO rrpon3BO)J;H8H .- 1

1 <:- TaR»{e rrpo
de 

omM (e.i) . O 
rr opu:IIOHBJI:bHa .- i [rrpFI c:.i = neJin:qnHa M ( e:i) === s( c:.i) == 

ds 

=== s1 (c:.-i) == O]. Ilpe;a;rroJiomeHne o cy:rqecTnonaHnn TaRnx o6JiaCTeif 
s1 EarEeTCH 11pe3BLPiailHo ncRYCCTBenHLIM. BoJiee HBrJI.H;r:t;HO: Mepa 
Tnrr "Q:::\~TU !-n,uv ()nTI!lf>.TPM U()rri()n~ur ~-u:n:nrrrraPTf~ MAmTTv IIHVMH 



J1ro6I>IMJI nOOpAIIH8THl>IMJil rJinepnoBepXHOCTHMH Ei :::=:: const.' llOJiiRH8 

•61>1Th nporroprrHoHaJIE>Ha Mepe Been o6JiaCTM noBepxHOCTJI 3aAaH

ncfI aHeprJIJI, 3aRJII01Iennorr Mem;a;y aTMMH m~e ABYMH Roopp;BHaT

.HLIMII rHIIepnonepxHOCT.fIMJI. 

Ho n aTOM HanpanJienuJI MOiRHO nouTn era:e uaJiI>me. EcJin 

EC npMHa;::p1emara:Me aHCaM6JIIO s o6JiaCTM S1 cymeCTBYIOT' TO 

CBOHCTBO, IIOJiyTieHHOe HaMJI )];JI.fl i-ii -qaCTJI, ,D;OJiiRHO OTHOCJITbC.H 

H R Jiro6oii MaJioii TI8CTH CHCTe.1\1LI: S1 0.r(HODpeMeHRO J:(OJiiRHIJ 

06:1a;a;aTb BCeMII TaRT1MH CBO:ffCTBaMII. J-\anee, TaR KaK o6'be~RH0HRe 
ABYX JI ,game MHOrJix MaJihlX 1IacTeiI cJicTeMbI Ta«me MomeT 6L.ITI>· 

MaJIOH TiaCT:blO, TO aHaJIOrH1IHbJe npeullleCTBYIOII{HM pm~yJinTaThl 
.AOJliR~LI 6hlTb cnpaneuJIJIBLI JI JJ:JI.fl npOJI3BO,D;HhIX MHOf'JIA nop.HAROB: 
i)ms1 (s" · · · zk) ,. omM (si • • · zh) 

rJzi .. :-;k- ]l;OJiiRHa 6hlTh nponop1(JIOHaJII>Ha iJsi .•• zk- M T. A. 

• 

CooTBeTCTEeHHO, Mephl -qacTeii s1 , 3aRJIIOlieHHI>IX· Mem,n;y nro6I>L\I co-

1IeraHJieM nap ROOp,D;JIHaTHbIX JIJIHJIM Ei ••• eh.. JJ:OJiiRHhl . 6hlT:b 

nponopIJ.JIOHaJI:bHl:>I nOJIHOR BeJIIflIJIHe COOTHeTCTByromeii «RJieTRJI» 

noYepxHOCTJI 3a,n;aHHOH aneprJIH. 0TMeTHM eme, 1ITO nee CI\a3aH

HOe Bbillle ,D;OJii-RHO OTHOCJIT.bCH He TOJibHO R I\OOp,D;JIHaTaM, HE

JlHJOII{JIMCH 3HeprJI.fIMJI MaJibIX peaJII>HbIX 1IaCTeiI CH~TeMLI (T. e., 

ec:.rJI ronopJITL, HanpHMep, 06 nueaJII>HOM ra3e, .n;JIH MOJieHTJI MJIH 

rpynn MOJieRyJI), HO M no OTHOHieHmo R JipyrI1M <J?opMaJILHO BBe

AOIIHhIM Roop;a;nHaTaM, y,n;onJieTnOpHIOII{llM J1HIIIb Tpe6onaHMIO, qTo 

pacnpetreJieHne nepoHTHOCTen no HHM rJI66coBo (HanpHMep, BBe- · 

ue1ure JIIDieRHLIX KOM6RHa1rm1: IrnnyJII>COB MOJieRyJI np;eaJILHOro 

rasa, RaJ-C HODLIX nepel\:IeHHLIX, npJIBO,D;MT R coxpaHeHJIIO IlLipame

HJifI ITOJIHOH 3HeprHII ra3a n HJIJJ:e cyMMLI 1IJieHOH, RaiR,D;bIR JI3 ROTO-

-pLIX 3aBJICJIT JIJIIIlb OT 0,D;HOH aepeMeHHOH, T. e. I{ ireo6xo,n;IIlVIOH 

)];JI.fl RaHoH:nqecRoro pacnpe,n;eJieHJIH a,n;)J;JITJIBHOCTM aneprBJI). 

HaROHe:Q, ROJIHTieCTBO ycJIOBJiii, HaJiaraeMLIX Ha o6JiaCT:H s1 , 

l\iOiI\HO eme yneJIH1IJITL, eCJIH JICXOAJITb M3 Tpe6oBaHJI.fI l3hlnOJIHeHJIH_ 

r:u6ocona pacnpe;a;eJieHJIH, paccMaTpJinaeMoro He TOJILRO HaR pacnpe

tre;ieHJie MaJihlx qacTeir no aHeprJIHM, HO M RaH pacnpe;a;eJieHJie 

Ma.JILIX 1IaCTeii no nx <}la30HOMY npocTpaHCTHY' T. e. cqJITaTL, TITO 

AJIH uam;a;on MaJioii 1IaCTM rJI66cona <}lopMyna ,gonmHa nPirrOJIHHTI>CH 

JI B TOH <}lopMe, H ROTopoiI ona yHa3hlnaeT nepoHTHOCT:b ocym:ecTBJie

HIHI Ramn:oro df,, a He TOJI:bRO ncero CJIOH aHeprHJI dEi. 
Pe3roMnpyeM cRa3anHoe nUlIIe: ecnn M:bI npe;a;rroJIOjRliM, lITO 

BpeMeHHOH aHCaM6JIL s He conna;a;aeT c MJIRpORaHOHJiflleCHMM, TO 

H3 <jlaHTa cymecTnonaHJIH rn66cona pacnpe;n;eJieHJIH Mhl ;a;oJimHhl 

-GyJWM. 3aRJIIOqRTb, 1ITO He HXO,D;HII{Re H S 1IaCTH IIOBepXHOCTJI 3a]l;aH- r 

HOM aHeprnJI 06pa3yroT o6JiacTn s1 , o6na,n;aromJie H HLJcnrni'1 cTeneHL': 

qaCTHhIMil CH011:CTDaMlil. ,[(e::iicTHIITeJII>HO, TiaCTJI 3THX o6JiaCTei1:, 

3ar~JIIOlieHHLie nHyTpJI nro6oiI naphl Roop;a;nHaTHIJX rJinepnoBepxHo

CTen nnJI game 3aRJiro1IeHHI>Ie HHYTPlil Jiro6oiI «RJieTRJI» ~ 06 pa3onaH- -

noii nro6on conoRynHocTLIO nap Roop)J;JIHaTHIJX rnnepnonepxHo-
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CTeJI (JIMID:b 6LI cyMMa SHeprnii.. COOTB8TCTByronvrx 3TRM HOOpnn-

11aTaM, 6LIJia MaJia no cpaBHeHHJO c o6me.H 2ncprnci'I), µ;onmHhl 6I>ITb 

nponoprr;noHaJI:bH:bI no Mepe TeM "118CTHM noBepxHOCTH 38,I(BHHOM 

sHeprnn, ROTOphle JiemaT BHYTPH cooTBeTcTnyro:rqnx rnnepnonepx

HOCTeii. Rporvrn Toro, aTH cBoiicTna .D;OJIIBHhI coxpaHHTI>CH apH 

mnpOROM npon3BOJie B BIJ6ope ROOPAHHBTH:bIX CllCTeM. ,IJ;ame eCJIJI 

He CTaBHT:b nonpoc 0 TOM, MOryT JIM B006m;e cymecTBOBBT:b o6Jia

CTJI c TaHHMJI CDOHCTBaMn, CJieAyeT 381\JIIO"IIHTL, qTo npO.D;IlOJIOIBe

HJie 06 OTCYTCTBHJI TaHIIX o6JiaCTeH S1 (n CJie,D;OBaTeJILH01 0 MHRpo

RaHOHFP:IHOCTil s) ropa3.IJ;O npo:rqe, 1IeM npe.nnOJIOIBeHRe 0 TOM, qTo 

cym;eCTBYIOT TaRne o6JiacTn s1 . MnHpoRaHOHFP:IHOCT:b npeMeHHoro 

attcaM6JIH, paccMaTpnnaBIDaHCfl 121HOr.D;a HaR oqeHI> qaCTHoe cBoii

CTBO .D;IifHaMJNeCHHX CJICTeM, ORa3LIBaeTCH ropa3go 6oJiee o6m;ID\1 

npe.D;nOJIOiIWHHeM, qeM Te, ROTOpbie Heo6xO.D;llMO npnHfIT:b, ecJin 

OTRa3aTnCH OT MHRpoRaHOHM1IHOCTH. 

0-iienMAHO, TITO B HeROTOpOlvl MaRpOCROnlPieCROM CMhlCJie MJI

npORaHOHH"11HOCT:b s fIBJIHe'l'CH npHM:bIM CJie.D;CTBHeM CI\a3aHHOrO 

BLIIIIe. ,IJ;eiiCTBMTeJI:bHO, npn ou;eHRe BepoHTHOCTJI o6JiaCTe:ii, co

,nepm:am;nx u;eJIHROM Ha3B8HHLie BhlIIIe «RJieTRH», 38Betr0MO 6y,u;eT 

IlOJiy-iieHa MHRpORaHOHINHOCTL: BepOHTHOCTJ!I JiIX 6y,n;yT nponop

UHOHaJILH:bI RX MepaM. 3aMeTJ!IM, "IJTO TO"llHOCTh ncero CJ\a3aHHOro 

orpaHnqn:BaeTca lIJIIDL TeM, qTo Mhl npeHe6peraeM TOH HH"llTOi-RHO 

MaJio:ii qaCT:blO nonepxHOCTJI 38JJ;8HHOH 9HeprRH, rge MaJiafl "118CTL 

CRCTeMbl yme He MOIBeT cqJIT8TbCfl pacnpe]leJieHHOH no 3HeprHM 

RaHOHJiqeCNR (qaCT:bIO, xapaRTepn3yeMOH, rpy6o rOBOpR, TeM, 

qTO TaM yme HeJIL3fl C"llJITaTL 9Hepruro MBJIOH qaCTII 3H8"11JITeJILHO 

MeH1>meii, "lle:M noJIHaH :=>HeprnH). MM npeHe6peraeM TaIOIW TeM, 

"llTO caMa <}lopMyJia fn66ca CJie,u;yeT H3 MHRpOI\aHOHJI1IeCROro 

pacnpe,neJieHJifl JIMIII:b aCIIMilTOTJiqeCRJI npn n--?>- oo, T. c. TeM, "llTO 

game npH ,D,OCTaTOqHO M8JlbIX OTI\JIOHeHJifIX 9He;prnn MaJion "118CTH . 

OT ee cpe,n;Hero 3naqeHnfl <}>opMyJia f1166ca BepHa JIJIIIIL c T01IH0-
1 

CT:blO JJ;O qJieHOB nopH~Ha v n . JierHO Bn~eT:b, qTO 8TJI npeHe6peme-

HJIH BilOJIHe ~onycTJIMbI. 

~o cnx rrop pe"11L mJia o n p e Me H H 6 M aHCaM6Jie cn~TeMI>I. 
C,u;eJiaHHbIH BhlBOJJ; Mhl noJiyqnJin, ncxo,u;H H3 YTBepm,u;eHHfl, qTo 

MBJILie -qacTn cncTe:MhI pacrrpe.n;eJieHhl no aneprnfIM no npeMeHn 

RanoanqecRn. ConepmeHHO ananornqHLie paccym,n;eHHfl np11Me

HRMLI H aHcaM6Jiro, n3o6pamaro:rqeMy pacnpeneJieHne BepoHTHOCTeii 

CMCTeM:bI B A a H H bl ii:, ,1].0CT8TOqHO y~aJieHHhlH MOMeHT npeMeHIL 

II pn 3TOM cJieAyeT n:cxo,n;MTL n3 Toro, qTo MBJif>Ie qacTn pacnpe,u;eJie

Hhl B llBHHhlll MOMeHT no 9HeprnfIM corJiacno I\aHOHMqecROMY Bepo

fITHOCTHOMy 381\0HY. ,IJ;e:iiCTBJITeJI:bHO, nycTI> B RaiI~JJ;bIM ,u;aHHIJH 

MOMeHT aocJie ,u;ocTaT01IHO 6oJILIIIOro BpeMeHn T pacnpe,u;eJieune 

M8JfbIX "IJ.aCTe:H no 3Hepr1U!M c 38,1J;8HHOM CTeneHbIO T01IHOCTH 6y,n;eT 

I\8HOHHqecHJIM .(npH"11eM CTeneHL TOqHOCTM 6y,n;eT B03pacT8Tb c 
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· no3pacTaH11eM npeMeHH T). Tor;n;a ropa3;n;o 6oJieo o6~HM THITOM 
p;i:iHaMlP:WCRnx cncTeM 6ynyT cncTeMIJ paa:vrnnu1naro:rqeroca Tnna, a 
He CIICTel\fbI, B ROTOPIJX 6yn;yT cy:rqeCTDOBaTL TaRne qnrncnponaHHLie 
o6JiaCTM s'' qTo rrpn CHOJIL yro;n;Ho 60JI:bIIHIX npelVIeHax BepoHT
HOCTM ocy:rqeCTBJieHRH BTHX o6nacTen 6y;ayT paBHhl HYJIIO. 06 
9THX o6JiaCTHX s' MOiIWT 6IJT:b CRa3auo BCe TO, qTO 6IJJIO CRa3aHo 
06 o6nacTn s1 B cnyqae BpeMeHH6ro ancaM6JIH. 

TaRHM 06pa30M, ncxop;H JI.IIlllL n3 O,D;Horo cpaRTa rn66concRoro 
pacrrpe)J;eJieHHH, coneprneHHO He3aBMCIIl\f O OT OCHOBHIJX apryMeH
TOB rr. a Il 6, MOIBHO 3aHJIIOqJiIT:b, qTO pa3MernnnaHM.fI MOrJIO 6hl He 
6LITL JIHIII:b B O'IeHL qaCTHLIX cnyqaf!X (MbI OCTaBJIHeM ceiiTiaC 
B CTOpoHe BOrrpoc 0 TOM, MOryT JIH noo6~e 6blT:O TaHne cJiy-qan). 

§ 6. Bee cHa3aHHoe !3 § 5 6uno ;a:oRa3aTeJILCTBOM Heo6xoAn
MOcTn pa3MemnBaHnH. CAeJiaeM ceiqac HecROJILRO 3aMeliaHnif 
0 Heo6xonHMOCTil onpeAeJieHHLIX rrpeACTaBJieHnii 0 )J;HHaMHTieCROH 
npnpo;n;e CTaTHCTIPieCRHX CHCTeM' a raHme 0 COOTHOIIIeHHH pa3:i\fe
IIIHBaHHH Il Bpro;n;HlIHOCTil. 

3aHJiroqenue 0 pa3MernnnarolI(eMCH xapaRTepe CTaTHCTnqecRHX 
CHCTeM HBJIHeTCH CJieACTBHeM npe)J;CTaBJieHnii 0 peJiaHcau;nn. 
CJie;n;yeT OTMeTnTL, qTo cy:rqecT.syroT e:rqe 6onee o6:rqne coo6pame
HHH, y1rn3IJBaro:rq1w Ha ornn6oqHoCTL o;n;Hoii: pacnpocTpa1mHHOiir 
TOTIRM 3peHHH. Mhl HMeeM B BlIAY TO'IHY 3peHHH, corJiaCHO ROTOpbi 
L{JIH npnMeHIIMOCTH f}ln3H1IeCROH CTaTHCTHHH, RpOMe npHHI(Hila 
paBHOBepOHTHOCTil HaTiaJI:bHIJX MHHpOCOCTOHHnll (CM. § 4)' ;n;o
CTaT01l.HO CaMhlX o6:rqnx CBOHCTB ;a:HHaMnqeCHMX CHCTeM BMeCTe 
c eAHHCTBeHHOH AOITOnHHTeJinHOH xapaHTepnc-r:r.moif f}la30BOrO 
npocTpaHCTBa, COCTOH:rqei B TOM, qTo lIO):(aBJIHIOII(ee 6oJILIIIIlHCTBO 
TpaeETOpnif, JiICXO,IJ;Hil{JiIX JiI3 3a,n;aHHOH MaRpOCROITIPieCRO:ii11f)6JiaCTH, 

rrpnno;a:nT R 6onee panHoBeCHOMY cocTOHHHro (cM. § 4). TaRaH 'l,OTIHa 
3peHH.R Il03BOJIReT 06".bHCHHTL B03pacTaHne 9HTporrnn B 6JinmaihueM 
6y;n;y:rqeM, HO HIPiero He MOIBeT JWTL L{JIH orrpe):(eJieHHH rroneneHHH 
CHCTeMhl 3a AJIHHHLie rrpoMemyTRil BpeMeHn, n, B qaCTHOCTH, ~Jif.I 

orrpe;n;eJieHHH xapaRTepa BpeMeHH6ro aHCaM6JIH CHCTeMLI Il aClIMlITO
TH~ecRoro - rrpH 6oJILIIIHX BpeMeHax - COCTOHHHH CHCTeMLI (co
CTOHHHH penaRcau:nn). B paMRax TaRoii TO'IHH: 3peHHH, EpOMe 
Toro, HeB03MOIBHO 06'1>HCHHTL, lIOTieMy CTaTHCTFma rrpHMeHIIMa R 
OJI:HMM CHCTeMaM H He rrpHMeHIIl\Ia R ;a:pyrmt, T. e. H e B 0 3 M 0 }I{

H O orrpeAeJIHTL rpaHHIJ:l>I rrpnJIOIBHMOCTH 
.P n 3 1l 'I e c R o i c T a T II c T H H n. HarrpnMep, He MOiIWT 

6LJTL 11:aH OTBeT Ha norrpoc 0 TOM, IlOTie:M:y TiaCTH HaROrO-HH6y)J;h 
CJIOIBHOro MexaHH3Ma (Harrp:mrnp, MexaHHqecRoro CTaHHa, OTie
Bil)J;HO u;eJIMROM rro,nrra;a:aro:rqero rro;a: ycJIOBHH, ua ROTOphIX OCHOBa
Ha paCCMaTpnnaeMaH TOTII\a 3peHHH), He HMeIOT BO BpeMeIIH rn66-
COBCHOrO pacrrpe;n;eneHnfl no aneprnHM, nnn Ha norrpoc o TOM, 
noqeMy He ycTanannnnaeTCH cTaTncTnqecHoe pannonecne nHyTpu 
HCpa:suOl\1epHO ,nBMrRyrqnxcH CIICTel\1. 
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3peHilfl rropomnaroTC.f.l TeM, TITO OHa He co,n;epmn:T HMRaIUIX yRa3a

Hn:ii Ha )JJIHal.V!lPieCRn:ii: xapaHTep CTaTMCTIIlJeCRMX CHCTeM (CM. TaR

me § 11). B 11acTHOCTH, no aToir me rrpHT:In:He He Haxonn:T OTBeTa 

11 TIOCJie]J;HHll norrpoc. )J;eiICTBMTeJil>HO, c TOqRH 3 peHH.f.l, OCHOBaH-
..... 

HOH Ha pa3Memn:BaHMH, ycTaHOBJieHn:e panHOBeCHOro COCTO.f.lHH.f.{ 

c rro,n;anJI.f.lIOII{eH nepOHTIIOCTLIO CJie,n;yeT M3 B03HHRHOBeHHH paBHO 

MepHOrO pacrrpeneJieHHH nepOHTHOCTeM Ha rronepXHOCTH 3a,n;aHHOE 

3HeprIUI, CDH3au:noro c paBHO.v.repHI>L'1: pa3MCIIIHBaHMeM TIO 3TOM 

rronepxHOCTM. lI3MeHeHJie BHeillHHX ycJIOBIDi rrpHBO,IJ;HT R M3Me

HeHHIO rrpeneJILHOrO pacrrpep;eJieHHH BepOHTHOCTen, M eCJIH npeMH 

penaRCa!(HH 60JI1>IIIe BpeMeHE 3aMeTHOrO H3MeHeHH.f.l BHeIIIRHX 

ycJIOBHM, TO paBHOBecn:e I:Ie ycneBaeT ycTaHaBJIMBaT:bC.f.l. 

TaIUIM o6pa3oM,- aTo namHo OTMeTnTL AJIH ;::i;an1>ne:iimero,~ 
paBHOMepHoe pacrrpeneJieHMe BepoHTHOCTeR Ha rronepXHOCTH 3a

naHHOM sueprn:n, noo6me ronopH, H e c y JI{ e c T B y e T B H a-

11 a JI :b H l>I ii M 0 Me HT, ·a 13 0 3 H II R a e T (ecJIH ycRopeHMe 

nepecTaeT H31Vl0HHTI:>CH) II 0 c JI e B p e M e H M p e JI a R c a -

Il II n. 3TOT BbIBO,IJ; u;eJIUROM COOTBeTCTnyeT ~aRTaM Oil:bITa. c 06-

cyni,n;aeMOR TOqrnr 3peHHH {MLI HaXO,IJ;lIM ee l109TOMY conepmeHHO 

ne]rOCTaTO"(_IIIOR) HeT caM:oro IlOH.f.lTilH 0 3aBHClIMOCTM rrpep;eJib

HO.ro pacrrpe,n;eJieHM.f.l nepOHTHOCTeM OT BHeIIIHHX ycJIOBm1:, TaR RaR 

HeT rrOHHTM.f.l o rrepexo,n;e R rrpenen1>HOMY pacrrpe,n;eneHlllO nepoHT

HOCTen. 

I-I a1160Jiee pacrrpocTpanennoii: ~opMoli rrpenrroJIOil{eHJI.f.l o ,n;n:Ha

MIIlieCROM xapaRTepe CTaTMCTMqecRHX CHCTeM .f.{BJI.f.leTC.R apronn:-

11ecRa.f.l ['JiIIIOTe3a .. IlyHRTLJ a H 6 § 5 (TaR me RaR H CJie,IJ;CTBHH, 

13:bITeR8IOII{Me 113 TOfO <})aRTa, qTO B Ram,n;I>IH l(aHT~l>IR MOMPHT IlOCJie 

BpeMeHE penaRca:qn::rr pacrrpe,n;eJieHn:e BepoHTHOCTen pa3JIH1IHI>IX 

3uaqeHiri1: 3Heprn:H rH66cono) rroRa3hlBaIOT Hey]rOBJieTBOpn:TeJib

HOCTL aToro rrpenrroJiomeHMH: apron111!ecRa.f.l rn:rroTe3a He MOiReT 

rrp11neCTl'.J I~ rrpaBMJinHOMY IlOHHTHIO 0 penaRCa!(HH. 0Ha He MOffieT 

,n;aTn He3aBHCIIMOCTH COCTO.f.lHHH, HaCTyrraromero IIOCJie BpeMeHII 

penaRcarrn:n OT Haqa;c1>noro COCTOHHMH - He3aBHCilMOCTH, Bbl-
s 
-

paJ-RaeMon cymecTnonanueM <}lopMyJI1>I ,n;nH <})JiroRTya!(nn:: eh (Ro-

HeqHo,. Tpe6yeTC.f.l He3aBHCl'.L'\JOCTl> JimIIL no OTHOIDeHHID R orrpeneJieH

HhlM BeJinqmraM - TeM, no HOTOPLIM rrpon:3omna peJiaRCa!(n:H) . 

0CHOBl>IBa.f.{CL Ha 3TOH rMIIOTe3e, pacnpeneJieHmo nepOHTHOCTeii, 

Haccyrraro:m;eMy IlOCJie BpeMeHH penaRca!(HH, MOffiHO rrpn,n;aTL 

CMbICJI JIIllllb pacrrpe;o;e.aeHHfl. OTHOCIIT0JI:bH:bIX )J;JIIIT0Jl:bHOCTeii co

OTBeTCTBYIOII(IIX COCTOHHIDI 3a orpOMHl>Ie, He Hl\feromn:e <})n:3H1IeCRO

ro CMhlCJia rrpoMeiRyTRM npeMeHH. llMeHHO ll09TOMY CTaTHCTIPie

CRHe CHCTeMI>I llOJiffiHl>I 6IJJ:L CHCTeMaMll pa3Memnnaromeroca Tlffia. 

0TMeTIIM MHMOXO,IJ;OM, q~o cym;eCTBYIOJI{He MaTeMaTIIqeCRHe 
TP,()TIJiflif ~nrOfftflJAf',TOifX c H(',TAM TI()CffT ()0hT1:.JHO RaTieCTBeHH.biii 



xapaHTep J2J MOryT II09TOMY rroRa3aT:b aprO,D;J11IeCIUIH xapaI~Tep 13pe
MeHHOf'0 aHCaM6JI.H,o6pa3013aHHOro JHlillL 3a HeorpaHMqeHHO 6oJILll1Ie 
rrpe~,1e;-1-\yTKn BpeMenn ( t -7 oo), a ne 3a orpaHnqeHHOe 13peM.H T p,y 

(cM. II. 6 § 5), .fIBJI.fIIOII{eec.H HeROTOp:bIM MF.IHBM8JILJJ.l>JM npeMeHeM, 
He06XO,D;Hl\UJM )];JI.fl Toro, TIT06:bI npeMeHHOH aHCaM6JI:b llOJIY1IHJ1 
apro,n;n:TiecRni xapaRTep. BpeM.H T , 6y,n;yq11 n aTOM CMhlcne p,g 

MilHJIMall:bHblM, 6ynoT orpOMHhlM, Ran: 61>1 HM 6IJJIO BLI6paHO H8-
11aJILHOe COCTOHHJie, rropOrR,n;aromee BpeMeHHOE aHCaM6iJL. I-JaqaJI:b
HOe COCTO.fIHMe MOiReT 3ap;anP,TbCH He TOJil>IiO TOTII\OH, TITO 061>1-qHo 
C"'IIITaeTCH ,n;ocTaToqHI>IM fliJI.H npMJiomnMOCTE apro,n;nqecRoi1 rnrro
Te31>I, HO 11 o6JI8CTl>IO, rrpnTieM 06.JJaCTl>IO, EOo6me f'OBOp.H, He 
o6.H3aTeJI1>HO Manoll:. 3Tp JierHo n:rrneT1>, ecn:n 133.HTI> rrpnMep 
o6nacTM, rrpn:6JIH3IITeJI:bHO coxpaHHIOJI{ffM CBOIO HaqaJII>HYIO rrpo
CTYIO <jlopMy. B npoTnnorroJiomHOCTL !3TOMY, B pa3Memnnaro
IIri)rxc.H CHCTeMax, eCJIH naqaJILHa.H o6JiaCT:b He 6y,n;eT CJIMillROM 
MaJioii, 13peM.H poJiaRCa:QHH 't' 6yJJieT HIVIe'U> <}lM3HTieCHll BilOJIHe 

Pa3yMHYIO lleJIIIllHHY, 13 orpoMnoo 11ncJio pa3 MeH1>myro, qeM T p,g 

(cM. n. 6 § 5 n rJI. ·v). 11.HaTie ronopa, cymecTnyromMe TeopnH 
aprO,D;J?.PIHOCTH He rroRa3:bIBaIOT 6hlCTPOTY TOrO npn6nnmenn.H 
R rrpe,n;eJiy, n:oTopoe, cornacHo 13hlBOJJ;aM 113 aTnx Toop:rri1, crrpa
Bep;JIM130 rrpn t ~ oo. 

Cn:e,n;yeT OTMeTMTh, 'ITO cRcTeMhl, o6Jia,n;aromne 13CeMH cBoii
CT13aMn cncTeM pa3Memnnaromeroc.H Twrra (T.. e. o6Jia1IaromMe 
TeM C130MCT130M, 'ITO Jiro6oM: 06".beM <}la30BOf'O rrpocTpaHCTBa -
CROJI:b yro,n;HO MaJ1oii lieJIJ?.PIMHbI R ~rrro6oif <}lopM.bI - CTpe:MMTC.fI 
rrpn Heorpan11.qeHHO 1303pacTaIOrqeM npeMeHM I\ paBHOMepHOMY 
pacrrpe,neJieHHIO no TIOEepxHOCTH 3a,D;aHHOE BHeprn:nj, H13Jl.fIIOTC.fI 
Ecer,n;a apro,n;HTieCRJ?.IMH cn:cTeMaMn. 3To cJie.gyeT, Hanp1nvrnp, 13 06-
m;eli q>opMe 113 crrenTpaJI1>noii Teopnn orrepaTopo13 ,n;nHaMHqccRnx 
CMCTeM: ,D;JIH pa3MelllHBaHHH He06XO]l11MO, qT06.bI s == 0 6hlJIO 
rrpOCTl>Il\f H ellHHCTBeHHl>IM co6CTBeHHbIM 3HaTieHMeM yH:nTapnoro 

- orrepaTopa npeo6pa30B8HH.H <}la3oBoro rrpocTpaHCTna; ]];JI.fl apro
p;MqHOCTH ]lOCTaTOlIHO, TIT061>I s == 0 6LUIO rrpOCTLIM co6cT13eIIHbIM 
3HaqenneM [10]. 

B TO m:e 13peM.H n TeopMn:, :QeJIHHoM ocHOBl>IBarom;eiic.H Ha rrpe,n;
cTaBJieHMHX HJI8CCU1IeCI{Oll MexannRJ?.I, Heo6xo,nFIMO ,D;OTIYCTJ?.ITL' 
'ITO CTaTMCTJiqeCRHe CHCTeM:bl .H13JIHIOTCH pa3l.VIeillRBaIOJI{IIl\UIC.fI n IlOJI
HOM CMhlCJie BTOf'O CJIOBa.. ~eMCT13HTeJI:bHO, c qJICTO RJiaCCJ?.ITieCROH 
TOTII\E 3peHHR pe3yJI1>TaTOM HaTiaJILHOf'O OilbITa MOiReT 6I>IT:b JII0-
6aH, CROJI.b yrO]lHO M8Jia.H 06.rraCT:b <}la30B0['0 rrpOCTpaHCT13a; Tpe-
6oBaHHe peJiaRcau,1n1 rrpn130JJ;HT Hae H Tpe6oEaHnro pa3MemnnaHnH 
aToii, CROJI!l'.yrOJJiHO Manoli 06JiacT11. TaRHM o6pa3oM, B TIHCTO 
RJiaccnqecRo~ Teopnn HaJIJ?.ITIHe cnoiiciEa peJiaHCa:QHH BJieqet 
3a co6o:ii Tpe6oEanue apro,nHTIHOCTH. To me MOiRHO Bn~eTI>, ecJin 
paCCMOTpeT:b .BpeMeHHOH aHCaM6JII>, 06pa3yeMl>IH TpaeRTOpne:H, 
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HCXO,I(Hm;e.M: M3 onpe,n;eJieHHOH TO'lIUI cpa30BOro npocTpaHCTBa (q·ro 

B RJiaccnrieCROH Teopnn BIIOJIHe 3aROHHO). 3TOT npeMeHHOM ancaM6JIL, 

~ame 06pa3yeMLJM 3a CROJI:b yro,n;HO 60JI1>moe EpeM.H, TOJI:bRO n TOM 

cnyqae 6y,n;eT 11pnBO~lITL R BLIIIOJIIIeIHUO cpopMyJILI AJI.H q>nroRTY a-

1vm, eCJIM OH 6y,n;eT aprO)];F.PieCfUIM, T. e. TOJil>RO B TOM cJiyqae, 

ecnn cncTeMa 6yp;eT apro,n;Fr'lecRoii. TainIM o6pa30M, BBeAeHne 

pa3MeIIHIB8HM.R l3. qJICTO I\JI8CCH1IeCHYIO Teop:mo BJie1IeT 3a co6on 

aprO,D;lPlHOCTL. 0TMeTHM 3,D;eC:h me, T:ITO ]lJIH MHRpOCROrrMqecROE 

HHTepnpeTaunn penaRca~nn cymecTBeHHM ·Te qepTLI pa3Memnnaro

JIJ;HXC.H Cl1CTeM, ROTOphle EhlXO~.fIT 3a 11pe,n;eJILI aprO)];l1T:IHOCTM, 

T. e. He couepn{aTC.fI B IIOH.HTIUI aprO~JlqHOCTl1. IloaTOMY B Teopn11, 

OTR83bIB8IOII{eHCH OT qMCTO RJiaCCH1IeCRHX 11peACTaBJiennii (CM. 

rn. V), 6y,n;eT B03MOH{HO YflOBJieTnopnT1> ocHOEIIhIM yTnepiR,D;eHHHM 

CTaTHCTRl-UJ, y,n;epmnBa.H Jililll:b 3TH qepTbI pa3Memnna10mFIXC.fI 

CHCTeM, a I1MeHHO, HCXO,D;.f:l R3 Tpe6oEaIUI.H, qT061>1 B CTaTHCTJZIT:Ie

CRHX CHCTe:Max pa3MemnnaJIMC:b JIIDUb ]J;OCTaTOT:IHO 60JI1>mne o6na
CTM. Ilo,n;o6Hhl0 11peucTaBJieHM.fI 0 pa3MellRB8HMM yme He BJleI~YT 
3a co6oli aprOAMqHOCTH. 

§ 7. B § 5 6.b1J10 noRa3aHo, TITO 11peuJI0iIWHHaH Bon1>1.i:MaHOM 

cxeMa M12IRpOCR011MT:IeCROM HHTep11peTa:QHM CTaTHCTJZITieCROE q>u3lUUI 

,o;oJI1RHa . 6i.rrL ,no110J1HeHa neH0Top1>1M o6n:p:nvr yTnepmueHHCM 

0 )IRH8MHT:IeCEOM xapaRTepe CTaTHCTH1IeCRMX CHCTeM: CT8TMCTEqe

CRRe CMCTeMhl ,n;OJIJ-HHbI 61>1T:b CHCTeMaMM pa3MeIIInBarorqeroc.H TRIIa. 

IlocJie 3TOrO BCR OCHOB8HHa.H rra RJiaCCMT:IeCHOM MexaHJ:U\e cxeMa 

11onyqaeT 11onnyro 3aHoHqeHHOCT:b. CneAyeT JIHIIII> em:e 110AT:IepR

HYTI>, 'ITO B03HHRaroll{a.H TaREM o6pa30M MexaHHT:IecHa.H MHTep11pc

Ta1v1a CT8THCTHRM ]lOJiiJ.\Ha BEJIIOT:IaT:b n re6.H HeROTOpoe o6mee 

orrpeAeJieHHe MaRpOCROIIJF'.leCROrO Il3MepeHII.H. 3To IIOH.fITMe He 

6hlJIO )];OCTaT01IHO 110,D;llepRHYTO E CTaphlX pa6oTax, MOIBeT 6hlTb, 

EMeHHO H3-3a OTCYTCTBH.H 11pe,n;cTaBJien:nH o pa3Mem11BaHHM. 

Heo6xo,n;11MocT1> 110H.HTR.f:l MaRpoc1-mn.11T:IecRoro H3Mepenn.H CB.H-

3aHa, nanp1ll\tep, c TeM, . qTO anTpo11nH, 011pe,n;eJI.fieMa.H RaR no7 
rapncpM o6nacTn cpa3onoro npocTpaHcTna, ROHeqHo, noo6me H~ 
6y,n;eT E03pacTaTI>, eCJIH onpeAeJI.HTL o6naCT:b, BXO,D;.fIIIzyIO B BLI

pameHMe aHTpo11nn, naR 06nacT1> ~rt, nponcxo,n;Hnzyro n3 HaqaJI1>

no:H 06JiaCTH ~f 0 qepe3 BpeM.H t ( 11 paBHYIO en 110 BeJIHqJIHe, B CHJIY 

TeopeMbI J1Hy13MJJJI.H). JlerRO nnue1·.b, "£ITO IIpMBCAeHHhlM 11apaAORC 

He B03HMRaeT, eCJIM yqeCTL, qTO IlOH.fITHe 3HTp011Rl1 .fIBJIHeTC.fI 

ITOH.HTIWM, Henocpe,D;CTBeHHO CBH3aHH.bIM c 011pe,n;eneHHf>IM TllIIOl\f 

MaHpOCR011nqecRoro H3MepeHH.fI. ,IleifCTilIITeJil>HO, naHHOe MaHpO

CROIIHT:IeCROe Il3MepeHMe MOmeT Ill\WT:b p.H,n; B03!\t10IBHbIX pe3y JI:b

TaTOE, RamuoMy M3 EOTOphlX COOTEeTCT.:ByeT 011pe,n;eJieHHa.H «Ma

EpOCROIHfl:IeCKaH» o6JiaCT:b tPa30EOro npocTpanCTBa (aTO 6bIJIO 

rro.HcHeHo n rr. 6 § 5). Pa3JUITIHLie, B03MOiRHhle rrpH naHHOM 

MaEpOCR0111l'IeCROM H3MepeHHH 3H81IeHHH 3HTp01111H, paBHl>I JIO

rapmpMa:rvl STHX o6nacTeil, JI pe3yJibT8T OIIIJTa JJiaeT B03MOiRHOCT:b 
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ycTaHOBIITb, I\8H'Oe U3 STMX 3Ha1IeHHlr ocymecTBJIHeTC.H B ,n;elr

CTBMTeJibHOCTII. 

B xo;::i;e pa3Mem1rna1nuI «naqaJILHOH» o6n:acTM l\r 0 nee 66n1>nnrn 

n- 66.rr1>mne «MaRpocRorr1r<rnc1arn» o6JiaCTH CTaHOBHTCH Han6onee 

BepOHTHHl\HI BIIJIOTb ):(0 ycTaHOBJieIUffI 6onee HJHI Menee paBHOMep

HOrO pacnpe;:J;eJieHM~ l!aCTe:M 06J1acTM L\I' 0 no nceii IIOBepXHOCTI1 

38):(aHHOR aHeprnn, npn ROTOpOM c rro;:i;anJIHIOm:eil nepOHTHOCTbIO 

MbJ IIOJIY'IMM B pe3yJibTaTe M3MepeHIUI HaH:60Jibmy10 H3 «MaRpOCR'.0-

IIMlleCKHX» o6JiaCTHIT - paBHOBeCHOe COCTOHIU·Ie (CM. § 5). 3TOT 

rrpo1~ecc COOTBeTCTByeT B03pacTaHHIO HHTpOIIMII JJ;O MRE\CMMyMa. 

llMeHHO TaRoe rrpencTanJieI-nrn MMeJI B BHJJ;Y r:rr66c, ROrr~a OH IlM

CaJI 0 rrepeMeIIIMB3IU1H :npaCRM B IBM;IJ;ROCTM f7] n.06 ycTaHOilJie1nrn 

paBHOMepHoro oRpaIIInnaHHH ):(JIH Ha6nronaTeJIH c orpaH111:1eHHOii 

«pa3peIIIarome:M: CHJIOH». E'CJHI sa;:J;aTn HH80TOPLIH aHCru'16Jib nerrpe

pLIBHO pacnpe;:J;eJieHI{bIX H fjla30BOM rrpocTpaHCTBe CMCTeM, TO, 

RaR M3BeCTHO, TO"CJHaf[ ( «TOHRa.H» 110 8peHq>ec1y [ 1] HJIM, Hal\ nnor.u;a 

rOBOpHT' «MMRpOCI\OIIINecRa.H1>) IIJIOTHOCTb B RaIB'.):(OII ,n;aHHOll 

p;nrunymeitc.H toqne He H3MeH.HeTCH, «rpy6a.H» me ( «MaRpoc1,on:rr

TJecRaH») IIJIOTHOCTb CTpe:MHTCH CTaTb paBHOMCpHOH. 

ConepmeHHO anaJiornqHO noJ.Ioamnue n n 06~e:~1 nonpoce o pe

JiaRCa:QH:n: ):(Jlf[ Ramnoro Tiffca M3Mep.HeMbIX MaRpOCROIIHlleCHHX 

Be~nJtinH cym;ecTnyeT cnoe npeMH pena1-\cannn, noo6~e roHopH, 

TeM 6on1>mee, 'lleM MeH1>me 6y.ri;yT o6JiacTn q>asonoro rrpocTpaHCTBa, 

COOTBeTCTByrom;ne B03:M:OiRilbIM peByJibT3T8M H'3MepeHlUI BTOM Be

JI1'PHIHbI. B peMH peJiaRCB:QHM 6y;:J;eT TaI\me TeM 60JI1>IIIe, lleM «CJIO/H

nee» q>opMbI 3TRX o6JiaCTeH, T . e. lJeM MeHee «rpy6I>I» COOTBeTCTByro

II{Me M3MepeHMH. C JJ;pyroif crropOHbI, JJ;JIH HaIBJJ;OrO, CROJib yrOJJ;HO 

60JibIIIOrO npeMeHM t npH )J;8HHOM H8'118JibHOM COCTOHH.KM ~r 0 

6y;ri;yT cymecTBOBaTb T8RMe BeJIIl11MHbI, no RO'rOphIM peJiaH'.cauH.H 

eIIJ;e He npoHBOIIIJia. Hanpmrnp, O'lleBR;IJ;HO, 'IITO ;ri;nH 1~am;ri;oro . 

JJ;aHHOro t TaRHMM BeJII[ql.fliaMII 6y.ri;yT BeJHil:HlHbI, B03MOHHibie 

pe3yJlbTaTbl H3MepeHHH HOTOpbIX pa36HBaIOT <Pa30130e upocrrpaH

CTBO Ha 06JiacT1> ~rt n Ha norroJIHIITeJihHYIO 06JiacT1>. B lIBCTHOCTM, 

rrpn CHOJ.lb yro;ri;no 6oJibIIlOM t nepoHTHOCTb HRMTII CMCTe:M:y B o6Jia

CTlI ~rt He 6y;:J;eT rrporrop:qMOHaJiblia BeJUilIMHe o6JiaCTM L\ft, l\aii 

cnep;oBaJio 61>1 no q>opiv.ryJie ¢JI101nya:qn:M:, a 6y;ri;eT paBHa e.ri;HH11u.e, 

BepOHTHOCT:b me o6HapymnTb CHCTe:My B ~OIIOJIHMTeJibHOH o6JiacTH 

6y.ri;eT paBHa HYJIIO. 

Ilo cy~eCTBy, B orrpe;:J;eJieHHM MaEpOCROIIIJlICCROrO H3MepeHH:l1 

BaIB'.HO He HaJIIITHie TOH HJIH MHOll CTerreHM «rpy6ocTH» H3MepeHMH, 

T. e. Toii MJIM MHOH neJIM'IIMH:hI o6;iacTeli q>a30Boro rrpocTpaHcTna 

u TOH MJIH HHOi npocTOT:bI q>opMIJ., a Cru"\fO ycJIOBI·Ie, lITO TMTI H3Me

peHMH 3apanee q> n R c n p o n a H. CTeneH:h «rpy6ocTM» orrpe;:J;e

llHeT JUIIlI:b BeJIIN12IHY B peMeHII penaRCa:QM12I, cymeCTBOBaHMe Hie 

pe.rraitca1VHI rapaHTnpyeTC.H HaJIMlJMe:M pa3MeIIIMBaHHH, ROJib CRopo 

T0"£IHO onpeneJieHa TB, He 3aBHCH~RH OT npeMCHM BeJII1:qMHa, no 
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DTHOIIleHnro R ROTOpoiI paccMaTpnnaeTcfI pena«caunH. CRa3aHHOe 

BIIOJIHO COOTBCTCTByeT yrroMHHyTO:M:Y Bhlllie pa3JilfCIIUO CBOilCTB 

~TOHROH» II «rpy6on» rrnOTHOCTM. 

Cne;oyeT HMeTb B Bllfl:Y, qTO HMROr;J;a n pe3y.rrbTaTe Ofl:HOro M3Me

pennH Mbl He MOrRe:M ycTaHOBHTb HII TOHROM, HM rpy6oll: IIJIOTHOCTH; 

MJ.>I ycTaHaBJIMB8HIV1 JUIIIIb TO, u p1n1a)J;JiemnT JIM COCTOHHJ1e ClfCTe:LVlbI 

R TOH Tu"1:M nHon 113 q6JiaCTeii JJf i. 8Tn o6nacTn nMeroT Mepy, OTJn1q

nyro OT nyJIH, H IlOTOMY orrpeuenHeMaH naMM rrpM ITOMOIIJ;M MHOr11x 

OilblTOB IIJIOTHOCTb nepoHTHOCTH ORa3IJBaeTCH «rpy6oii» lIJIOTHO

CTbIO. B cnny pa3MeIIInnannfI aTa «rpy6aH» IIJIOTHOC'Tb, HaqnnaH 

c )lOCTaTO"lffiO yuaJieHHOrO MOMenTa, AeJiaeTCfI )];OCTaToqHo panHO

Mepnoii. B rrpou;ecce peJiaRca:QHM pa3l:v1eIIInnaroru;aacH o6naCTb ~r 0 

3axnaTIJnaeT, HaqnHaH c HeROToporo MOMeHTa, nee 6oJiblliIIe 06-

JiaCTM. Han6oJibIUaH nepoHTHOCTb COOTBeTcTnyeT Han60JibIIleii 

113 33XBa':IeHHbIX o6JI8CTe:i1 JJJ,i. IlpOH3BOP.1IMOe B )J;OCTaTOqHO Il03}]

HMM MOMeHT .n3Mepenne c rro;J;aBJIHIOIQe:ti nepOHTHOCTbIO ;J;aeT 

o6naCTb Mi 6oJibIIleii neJIINHHbI, qeM uaqaJibHOe H3MepeHne; 

3TO nonomeHne cooTneTCTnyeT H-TeopeMe. 06 oco6enHOCTM ero 

em;e 6yueM ronopHTb (CM. cne;oyrom;nli rra parpaq>). 

§ 8. l{aR yme ronopnJIOCb BbIIIIe, 6oJibIJ,MaHOBCI{aH cxeMa MM

n pOCROIIIFIOCHOM MHTeprrpeTa~HM cTaTHCTIIRH, coe;::i;HrreHHaH c TC-

3MCO:M 0 pa31vielliMBaIO:rqeMCH xapaRTepe CTaTMCTifqeCJUIX CMCTeM, 

rroJiyTiaeT BIIOJIHe 3aRoHqeHHhIH nnp;. Bo3HMRaroru;aH TaRilM o6pa-

130M TeopnH OCHOBana Ha rrpIIMeHeHHH I\ ]J;MH3MINeCRHM CMCTeMaM 

Ha3B8HHOrO THrra orrpep;eJieHHbIX nepoHTHOCTHhlX rrpe;::i;cTaBJieHMM 

(CM. ~ 2-4). 8Ta TeopnH HBJifieTCfI Han6onee IlOJIIffiIM BJ.>IpaH{0HHe:M 

'ncex TeX B03MOJHHOCTeii, ROTOpbie rrpe;J;OCTaBJIHIOTCfI RJiaCCJPieCROi-i 

MeXaHMROR ]J;JifI MCTOJII{OBaHMH q>n31N0CROH CT3THCTIIRM. 0Ha rro

-3BOJIHeT, IlCXO]lfI Il3 ee rrpnHI(IlilOB, IlOJIY1:IIlTb Bee 06hlqHO yrroTpe6-

.JifieMIJe q>opMyJII.>I q>M31NecRo:H cTaTMCTIIRH. B qaCTHOCTM, oua 

Il03BOJIHeT rronyqnTb rJiaBHYIO qaCTb II Tex OCHOBHI.>IX yTnepIBile

HMii: CTaTHCTl:PieCROH ~ <Jln3IIRM, ROTOphle 6bIJIM OTMeqeH.DI B § 1; 
npnHa)I.rre1Ram;aa 8TOH Teopnn JIHTeprrpeTau:nH npol(ecca penaRca-
1v111 B )J;OCTaToqHoif Mepe 6LIJia ofr.bHCHeHa paHbllie (§ 5-7); TeopeMa 

0 cpC;J;HMX BO npervieHII 3HaqeHMHX q>11311qecRHX BeJIHqnu HBJifieTcH 

npHMbIM CJieACTBMeM apro,n;nquocTM, BI.>ITeRarom;e:ii 113 pa3MelllMBaIO

IQero xapaRTepa cncTeM (cM. § 6). O,n;naRO c.rre;J;yeT c,n;e.rraTI> HeCROJib

I\O 3aMeqaunfJ no IlOBO;J;y HeROTOpbIX xapaRTepIU.>IX qepT, ROTOpbie 

npuo6peTaIOT 3TH ocnonnhle rrocTyJiaTbI § 1 n paccMaTpnnae1v10ii 

hapTMHe. 

Bo31u1Haromee 3)leCb npeMH peJiaRca~n:H 3aBHCHT ne TOJILHO OT 

"TMIIa H3MepeHMH, ycTaHaBJIMBaromero penaRca~MIO, HO II OT Ha

-ciaJfbHOro COCTOHHMH CMCTeMbI - HaqaJibHOH o6JiaCTH ~r 0 - oe 

nen:nqMHbI II q>opMbI, T. e. OT TMila H3MepeHMfI, ycTaHaBJIHBaroll(ero 

HaqaJibHOe COCTOfIHHe (Tai\ R&I\ 9TO IIOCJiep;Hee H3MepeHJie onpe,n;e

JIHe'P BMJJ; o6nacTeit ~r 0 q>a30BOro rrpocTpaHCTBa, COOTBeTCTByroru;nx 
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B03MOiRHJ:>IMpe3yJII>T3T31VlH3MepennH). '-IeM lVIeHI>me t'.lro, TeM 60.rrb
me, Boo6ine roBOpH, cOOTBeTcTByroinee BpeM!I pe .. 11aRcaron1 (pac
CMaTpnBaeMoe )J;JlH O)l;HOro M TOro me «rrpoBep01IHOI'0)} M3Mepe1nIH, 
ROHCTaTnpyromero peJiaRcannro). Jien~o BJI)l;eTI>, qTo rrpn 3aJJ;aHHOM 
Tnrre «nponepoqHOrO» H3MepeHM.f.I Bpeivm peJiaRC3I(HM MOi-ReT 6@Tb 

CROJII> yrOJJ;HO 6oJII>IBMM, ecnn B3HTI> JJ:OCTaTffqHo iviaJioe .lif 0 • Tanme 
.nerno Bup;eTI>, lITO rrponecc peJiaRcannn MOiIWT coBepmeHHO He 6MTI> 
MOHOTOHHhIM. Ecnn tta1:iaJII>Hoe .lif 0 rrp1u1a)l;JiemnT 06J1acTn !}/, c paB
lHITeJ.II>HO 6JIH3I\OH R paBHOBecnro MJUI BIIOJIHe paBHOBeCHOlf (Bee 
paccMaTpnnaeTCH rrpn 3a.n;anHOM Tnrre npcmepo11Horo M3Mepe1u1:a), 
TO BIIOJIHe B03MOiRHO, TITO ~epe3 CI\OJib yrO)l;HO 6oni,moe EpeMH t 
Bee TOTIRn naTiaJII>Horo .lif 0 co6epyTcH B o6JiacTI> N, Hpall:He He-,,,., 
panHoBecHyro, M nnmi, rroc;ie aToro rrocTerreHHO oyJJ;yT paBHOMepHo 
pa3MeIBMBaTbCH TIO noJ3·epXHOCTM 3aAaHHOH aneprnn. 

~JIH TOrO qTOObI IIOJiytIMTb T8ROlI XO)]; peJI8I\Cal(MM, OTieBI1J~HO 
,u;ocTaToTino Bu6paTI> .lir0 cJieJJ;yiorrcHM o6pa30M. PaccMoTpnM 
o6JiacTI> Ni, rrponcxOJJ;Hm;yro n3 N qepe3 npeivm ti; o6JiacTI> IVi 
6yJJ;eT rrpn ncex JJ:OCTaTOTIHO 6oni,mnx t n::rvieTb qacTI> 0, rrpnna,n;Jie
~{amyro .I}/ (aTo rapaHnipyeTCH pa3MemnBann:e:M). B RaTiecTBe ~r 0 
CJieJJ;yeT B3HTb o6JiaCTb 01, rro.rryqaeMyIO H3 9TOH qacTM (1um: RaROii
ru16yn» )l;OJIM 9TOH 1I3CTM) rryTeM o6pameHM.f.I Bcex CHOpOcTeii 
rrpn HCH3MeHHJ>IX 1wopJJ;MHaTax. B cnJiy o6paTMMOCTM ypaBHeHni1: 
HJiaccn:TieCIWH MexannRH MM IIOJiytIHM Tpe6yeMI>Ifi xo;u peJiaI-\Cann:n. 
B 11acTHOCTn, OTCIO}la BI>ITeRaeT, qTo B paccMaTpnBae:Mo:fi RapTn:ne 
H-TeopeMa MomeT 11 He RbirrocrrnHTI>cH: n3 t 2 > t1 errce He BI>ITe:RaeT c 
IIOJJ;aBJlHIOIT(e:H BepOHTHOCTbIO, qTo s (t2) >s(t1)· ,aJIH Toro qTo6hl 
B 3TOM y6ep:HTbCH, JJ:OCT8T0-'IHO rrpHHHT.b o6JiaCTb 01 3a HaTiaJibHOe 
COCTOHHne; B 3T01\1 c:.ry~ae Tiepe3 BpeMH t 9HTpOllMH ~aBe]];OMO 
y6yJJ;eT. 

06 aTnx oco6eHuocTHX HJiaccWiec.Hoi1 Tcopnn ell{e roEopnTCf.1 
HIDI~e (cM. § 17). Ceii11ac MI>I H3BJie11eM M3 JJ;ORa3aHHOH B03MOJHHOCTM 
Hapymenna H·-TeopeMnI cne}J;yrom;ee CJielICTBne: 1rnnaraeMa.H Teo
pnH, )l;JIH Toro 1IT06.b1 )J;3Tb HHTepnpeTal(MIO CT8TMCTHJUI, JJ:OJiiRH8 
H3JIOmMTb Ha HaqaJibHbie o6JiaCTM .lif 0 HeROTOpLie orpaHJilICHHf.[. 
3Tll 0 6 JI a c T 11 )]; 0 JI m H bl lI M e T b )]; 0 c T a T 0 q R 0 
60Jihmyro BeJIHlIF.IHY H )l;OCT3TO~HO rrpo-
c T y ro ~ o p M y, 1IT06:bl nponecc pa3MeIIInBaHMH, T. e. rrpol(ecc 
peJiaRC3I(HM, mw:eJI MOHOTOHHbrii xapaRTep, M qT06bI, CJie)l;OBaTeJib
HO, HapyIIIenna H~TeopeMI>I He MOrJIH BcTpe11aTI>CH. ,aeiicTBHTeJII>HO,, 
npnMepnI HapyIIIeHHH MOHOTOHHOro XOJJ;a penaRca:a;nn IIORa3.bI
B3IOT, lITO B 9T.HX cnyqaax Mbl HMeeM ueno c H31I3JibHhlMH o6JiaCTH
MH .lif 0 IIJIH OlieHb CJI0iRHoi1: ~OpMI>I, MJIH OlieHb M8JieHbRMMH. 

B npnneJJ;eHHOM rrpIIMepe mvrnHIIO B cnJiy p a 3 1\1 e III n B a ro
m; e r o c H x a p a H T e p a )]; B n m e n n g o6naCTI> N t, npo
H3ome)l;maH 3a Ma:HpocHOIIJillecRoe npeMH t u3 o6nacTn N, 6yJJ:eT 
nMeTI> Rpai1He C:IOmHyro <}lopYy. CJie)l;OBaTeJII>HO, 6y)l;yT MMeT.h.. 
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CJIOiRHYIO cpopMy TaHme 11. o6JiaCTH 0 H 01, a qacTJI 01, l\OTOpbI0-

HMeJIH 6M npocTyro cpopMy, DMeHHO B CHJIY cnomHOCTH 0 1 6MJIH 6b1 

oqeHb MaJihl. 

fi p:u C;IJ;eJiaHHOM orpaH1NeHHH, HaHJia}lblBaeMOM Ha o6JiaCTII 

naqaJibHbIX cocTOHHMH, n npn yrroMHHYTOM B § 4 npIIHI(HIIe paBHO

BepoHTHOCTH TOqeH 3THX o6JiaCTeH Mb! nonyqaeM B 3TOH cxeMe, 

l\3l\ HeTpy]J;HO y6c;n;HTbCH, y]J;OBJieTBOpeHHe BCex cpH3ll1IeCHHX Tpe-

6oBaHHH, npe;n;'hHBJI~eMhlX R peJiaHcau;nn H /f-TeopeMe. B qaCTHOCTH, 

npH 3TOM OTIIa;IJ;aeT H HOBRH cpopMa MHOrOHpaTHO BbI]J;TIHraromeroCH 

B03panmHnH o6paTmrocTH (cM. § 17). 8To ymc OTMeqaJioCb B § 3, 
Hor;n;a rOBOplIJIOCb 0 B03pameHMHX npOTHB 60JibilM3HOBCI\OH TeopHH. 

HeTpy;n;no BH]J;eTb, q'J'O 6e3 BTHX orpaHINeHHH H .a;onym;eHHH B03-

pameHHe o6paTHMOCTH He MOrJIO 6I:J 6hlTb ycTpaHeHO. IlpHBe]J;eH

Hhlll cnoco6 ycTpaHelIHH BTOro B03pameHHH TOqHO B Tal\OH cpopMe, 

Hal\ 3.a;ec£, MOiReT 6.bITb HIIr.a;e He 61>1JI n3nomeH. Ho on HBJIHeTCH 

HaH6onee npOCThIM cnoco60M cornacoBaHHH B03MOJRHOCTeii RJiac

CHl!eCHOH MexaHHHH H OTHOCH~HXCH I\ peJial\Cal(HII cpaHTOB OIIhlTa 

H, IIOBH]J;HMOMY' IIOX01l\JIM o6pa30M IIOHRMaJICH, HanpIIMep. Ilyau:

Hape (CM. § 17). 
OrpaHINeHHH, H3HJiatrMBaeMr:Je Ha HaqaJibHbie o6:iacTn, B HJiac-

cnqecRoiI TeOp11H HBJIHIOrfCH Hel\OTOphlMH "llyiRJJ;blMH OCHOnaM TeO

pHH Tpe6oBaHHHMH, neo6xo.a;DMhIMH JJ;JIH cornacoBaHHH c 3aHoHaMII 

cpns:wiecHoii cTaTHCTHRH. oTJI orpaHHqeHHH 03Haqa10T, qTo naqaJib

HblM OIIbIT MOIBeT JIHillb ycT3HOBHTb, npHHa;IJ;JiemHT JIH MHHpo

COCTOHHMe CMCTeMhl I\ TOM MJilf MHOH H3 ;IJ;OCT3TO"CIHO 60JibIIIMX. 

o6JiacToi1: ;n;ocTaToqHo npocToiI cpopMbI. MHaqe rOBOpH, OHH 03H3-

qaroT, qTo HaqaJibHOe JI3MepeHHe HaCTOJibl\O «rpy6o», qTo OHO HO 

MOiReT ycTaHOBHT£, npHHa.a;JieH\HT JIM MMl{pOCOCTOHHHe CHCTeMhl 

I\ HaHOH-JIM6o 113 «aHOMaJI£HbIX» o6JiaCTeii, ocyru;ecTBJIHIOID;ffM 

npOTMBOpeqam;ee BTOpoMy HaqaJiy ;IJ;BnmeHMe CMCTHMI>l II, CJie;IJ;OBa

TeJibHO, o6na;n;arom;eii oqeHb M3JIOii BeJI:wIHHOM HJU1 oqeHb CJIOiRHOii 

popMoii. OnHaHo no 11cTeqett1n1 HeHoToporo MaiipocHon:nqecHoro 

BpeMeHH "t' MOiReT OHa3aTbCH, qTO, B npOTHBOpeqHH co BTOpbllVI 

HaqaJIOM, ocym;eCTBHTCH MaHpocHOIIHqeCHOe COCTOHHHe, MeHee 

paBHOBeCHOe, qeM HaqaJibHOe. IlpnI-IHTOe H3MH orpaHnqeHHe Ha

qaJibHhlX o6JiacTei1: He HCI\JIIOqaeT Tanoii TI03MOJ-I\HOCTH, H' CJie]J;O

BaTeJibHO, B03MOiRHOCTH HOCJie BpeMeHn "t' 3aRJIIOq:UTb, qTO B Ha

qaJibHhlll MOMCHT ocyru;eCTBJIHJiaCb O;IJ;Ha H3 Toqel\ «aHOMaJibHOM>) 

o6JiacTH. Ho B cnny npHHHTOro HaMH npHHI(mia paBHOBepoHTHO

CTH ToqeH «HaqaJibHOM» o6JiacTn, co;n;epmam;ei{ «aHOMaJibHYIO» 

o6naCTb Hal\ CBOIO, oqeHb MaJiyro qacTb, BepOHTHOCTb TaHoro Teqe

HHH npo11;ecca 6y;n;eT COBIIa.a;aTb c o6bll!HO onpe;n;eJI~eMOH BepOHTHO

CTbIO COOTBeTCTBymm;eii cpJIIOHTyal(HH. 

0 3HaqeHHH B HllaCCll1IeCHOH TeOpHH npHHHTOro HaMM orpaHII

qeHMH «HaqaJibHiifX» o6JiacTeM roBopmcH em;e B § 17. B .ua.rrbHeir-· 

meM (CM. rJI. V) 6y;n;eT nonaaaHo, qTO · no.a;o61:rbre orpaHHl!enna 
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noHJJHTCH naR CJie](CTBIIe yqerra B03MOIBHOCTei! H3MepeHMH. TaM 

me 6y):(yT 6onee no,a;po6Ho oxapaHTepn3oBaHbI Te cBoiicTBa pa3Me

IIII1BaHHH n cpa30BOM npocTpaHCTBe, HOTOphle cyrrceCTBeHHhl ]IJHI 

HnneHHH penaRca~I:IH. 
Bee CRa3aHJIOe }10 CHX nop B 9TOM rraparpacpe OTHOClIJIOCl> R xa

paRTepHCTHRe npHHrt;IDil!cJibHhlX B03MOIBHOCTeii, npe):(OCTanJIHe

MhlX HJiaCCIIl:JeCHOil MexaIIMRoii ;IJ;JIH IIHTepnpeTannn c T3THCTID\II. 

0TMeTIIM ce:i1:-qac O]l;HH xopoIIIO H3BeCTHhlii He):l;OCT3TOR, np11cymml 

BCeM npoBO.I{HBllll?nfCH ](O CHX nop MHOroqncneHHhfM HCCJie):(OB3HHHM 

TIO spro]l;H110CRID\•I CHCTeMa:M: OTCYTCTEIIe scpcpeRTHBHOro HpHTepnH, 

1-\oTophliI rro3BOJIIIJI 6hl cyAHTI>, npn1ran:nemnT JIH <Fn3nqecnaH cn

cTeMa R ToMy HJUI nHoMy H3 MaTeMaTyqecnn onpe](eJineM:bIX Rnac

·coB ):(HHaMII"CJeCRux CIICTeM. 8To, 1~0HeqJio, He npHH~IHIH3JII>HhliJ 
He):(OCT8TOI-\ Hnaccnqecl-\oii M0X3HIIBH, a H0):(0CT3TOI-\ Toro H3npa

BJieHHH, B HOTOpOM no CIIX nop pa3BHJ33JIHCI> T3I\He IICCJie](OJ33HII.H. 

~ame nocJie nccneAOBaHIIll Enpnrocpa B 1g31 r. [11] n noHnneHHH 

MHOrIIX 33Me"ClaTeJibHhlX pa6oT' yRa33HRhlB nenocTaTOF\ npO):(OJI

·maeT coxpaHHTI>CH. B qacTHOCTH, cymecTnyro:m;ne nccne):(onaunn 

He A3JO"f B03MOiRHOCTII ycTaHOBU'Ib Re TOJibl{O TO•-Hiyro, HO lJ nplr-

UJIHIBeHnyro, RaqecTBeHnyro CBH3I> Mem11y TeMH IIJIII Hlll>IMH CBorr

CTBaMH spro;n;RqHOCTH }J;HHaMR't!ecKHX ClICTeM { H8.IIp1I~Iep, CJJOlI

·cTnaMH cneRTpa yHnTapHoro onepaTopa ,a;Bn.meHHH) n THIIOM 

raMIIJffiTOHJiaHa. 

§ 9. HacToHIQIDI naparpacp co]:t;epiRIIT HeHoTophle 3aMeqaunH, 

OTHOCJIIQH0CH R TeOpHH fn66ca. B § 8 6nIJIH yKa33HbI OCHOBHhle 

'lepTH TOH, onnparo:m;eii:cn Ha 1-\JiaccHqecnyro MexaHlffiY TeopnlI, 

KOTOpan ocymeCTBJIHeT M31\CHM3JlI>Hhle B03M0iRHOCTH, npe](OCTa

BJIHeMhle I-\nacclI"CJecno:H MexaIInRoii. TanaH Teop:un ocH~aHa na 

yTnepJI{D;eHHH, l:_ITO CTaTIICTJilJeCHHe CHCTeMhl HBJIHIOTCH pa3Me

lliHJJ3JOII(IIMHCH, Ha BHeCeHHJJ B 1m:accnl:Jecl-\yro MeXaHIIRy BepOHTHO

CTHhlX npe):(noJiomeHH:M II ua ):(onymeHJIH, "IITO na1:_1an1>Hhle o6nacTn, 

nonyqarorrtnecn B pe3yn1>TaTe HaqaJI1>Horo onhlTa., HMeroT HeRoTo

pyro MIDIIIMaJ.II>lIYIO BeJIINHHY H AOCTaToqHO npocTyro <FopMy (](0-

nyCTHMhle neJIIll:JHHhl II cpopMhl onpe,u:eJIHJOTC.H 113 Tpe60B3HIIH MO

HOTOHHOCTH np6U;ecca penancan1In, rapanTnpyrorrce:M:, B qacTHOCTH, 

JJ CB06o):(y OT BCHKHX MO](Hcpnna~Hll Bo3pameHHH o6paTHJ."10CTH). 

Qe.Jib 9TOrO naparpatj>a - IIOR333TI>, qTo TeOpHH fn66ca ITO OTHO

meHIIIO I\ paccMaTplIBaeMOMY BOTIJJOCY 0 MeXaH12I"'leCKOM HHTepnpe

TR[{IIH CT8THCTHRH He npe):(CTaBJI.HeT HHI\8HIIX npeID\fym;ecTB no 

cpaBHeHHm c ox~paKTep1I3onauuo:ii B § 8 Teopne:H, a n HeHoTophlx 

nyHHTaX, OTJinqaIOIQIIX 9TII TeOpHH, npe]:t;JIO)H:CHHaH fu66cOM HHTep

IIpeTfiltHH CTaTHCTirqeCHIIX IIOHHTHH He COOTBOTCTnyeT IIX «I>n3n

qeCHOMY cMhlcny. 3aMe"I:IaHnH sToro na parpaq>a npepMBaroT nocne

~0BaTeJ.I1>HOCT1> paccymneHml, HO ):(OJiiRHhl 6DITI> C):(eJiaHI>I nonyTHO 

BBH,DY Ba>RHOCTH npeAJIO.iReHHOrO fn66coM MeTO):(a. 

0):(HOH IJ3 pyROBO)JJI!qHX H):(eH l\'.HHTH f1I66ca HBJIJieTCH II)IeH 
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06o6m;en1m TionyqeHHhIX EoJII>I(ManoM JJ;JJH HJJ:ean1>Horo ra3a pe

synF:>TaTOB, BLipa:meHHbIX nocpe):(CTBOM µ-TipOcTp:aHcTna, Ha CH

CTeMbl o6mero THII3. Bo3InIRarom;ne npn STOM TIOHHTIIH B1>1pama10T

C.f.1 na H3hIHe r-npocTpaHCTBa .. flOJI06HO TOMy RaR 3HTpOillill H.UeaJI1>-

HOTO ra3a oTipe.ueJI.aJiac1> y BoJThI(M3Ha <J>opMyJioii ~ k Sf In fd µ 
(B CJiytJae panHoMepnoro :MaHcBeJin-60ID>I(ManoBc1-mro pacTipep;eJie

HHH, i:i:aromei1: paBHOBecnoe 3H81Iemre SHTpOTIIIH) I rn66c OTipeAeJJHeT 

HBJI.RJOIT(YJOCH anaJioroM 9HTPOTIIHI BeJI12I1IHHY -') nocpeACTBOM 

tJ>opMyn:M 5 pln pelf' . rAe p - COOTBeTCTBYJOJI(a.R 3a,a;aBaeMOMY 

-COCTO.HHDIO cpyHRUHR pacnpeJJ;eJieHHfI B r-rrpocTpaHCTBe. B CJIY"'I3e, 

Rorn:a p - nanoHnqecKoe pacTipei:i:e11eH1Ie f1I66ca, BeJJ12I1IIIHa 

- k-1) ORa3bIB3eTCH paBHOM paBHOBeCHOAtty 3HaqeHIIIO SHTPOTIIIII. 

Ho, R3l\ OTMeTHJJ rn66c, BeJIIillIIIHa -') ne MoiReT Henocpe11;cTBeHHO 

paccMaTpHBaTI>CR RaR anaJIOr SHTPOTIHH, Tan nan BeJIII1IHHa -~ 

He II3MeHH0TC.R TIPH II30JIIipOBaHHOM H3MeHeHHH CHCT0Mhl (IIJIH, 

HHaqe roBopH, rrpn II3MeHeHIIII ancaM6JI.H M30JIHponaHHhlX CHCTeM, 

rrpe~cTaBJIHIOJI{ero pacrrpe~eJieHne nepoHTHOCTeli cocTOHHHH STOR 

CHCTeMM). 

)J;eiiCTRHTeJibHO, 1{3Ii yme OTMeqaJIOCh B § 7.. TOqHaH ( IlJIII 

«TOHRaH», no 3pencpecTy) IlJIOTHOCTI> p aHcaM6JIH H30JI1IponaHIIhlX 

-CHCTeM B r-npocTp3HCTBe B R8JI-\JJ;OH J];aHHOH JIBHmymeiicH TO'Itie 

tJ>a3oBOro npocTpanCTBa He M3M0HHeTC.fI c TeqeHHeM npeMeHM. 

IIoaTOMY IIHTerpaJI TIO nceMy q>a3onoMy rrpocTpancTny OT nro6oi1 

ti>YlffillIIJI IIJIOTHOCTII p TaKme ue 6yA0T 33BIICeTb OT npeMen:u ... 
J1:3-3a 3TOrO o6CTO.HTeJI.hCTBa rn66c OT pa.CCMOTpeHHH «TOHHOH» 

IlJIOTHOCTlI TiepemeJI I{ pacCMOTpeHHJO IIJTOTHOCTlI «rpy6oiI» IJ nay
qeHHIO BeJill'l!IIHI>I L1P1~ In PJ..., r:ue PJ...- cpei:r:Hee 3naqeHne «TOHHOH» 

TIJJOTHOCTH B Hl:leiine c HOMepolVl )... 3To BMpameirne HBJI.R0TCH, 

Hal-\ .rrerI-\0 IlMAeTI>, c T01IHOCTbIO 1I.0 MHOIBMTeJIH Lir }, ROHeT:IHOll 

cyMMOii no MaJibIM H poBHhlM nqeii:HaM LirJ..., npen;eJIOM ROTopo:H 

HBn.ReTCH IIHTerpan Sp 111 pdr.. B To »·m npeMn oqenn):(HO, 11To sTa 

Cy-MMa (o603H3l:laeMaH rE66coM napHAY C MHTerpaJJOIVl 1:_1epe3 ;,) 

II3MeuneTCH Bo npeMeHH II CTpeMHTCH Ii MHHRMYMY nplI cTpeMJie

HH:M I{ paBHOMepnoMy nepeMeIDIIB3HIIJO B <}>a30BOM npOCTp3HCTBe 

(B TOM CMhlCJie, B R3ROM rOBOpHJIOCb B § 5). 8pe-e:<JlecT BBOI{JIT 

):(JJH 'LPJ, In PJ... cneI(HaJI1>noe o6o3HaT:IeHHe: L. CJieJJ;yeT OTMeTIITI>, 

qTo H1IenHE Lir,\, TIO KoTopDIM Tipon3no.a;nTcn cyMMIIponaHne, 

):(OJI.mHbI 6DITI> paBifbIMM no B0JIJ:IqHHe, H, CJieAOB3T0JIJ,HO, BTH J 

Hqei1:Hn conepmenno ne HBJIHIOTCH TeMH MaHpocKOlllllleCRHMH 06- ' 

nacT.HMH, ROTOphle COOTBeTCTBYIOT pmmIIqHl>IM B03MO>I\Hl>IM HCXO)J;aMI 

ManpocHoTIH1IecKoro OTIMTa (cM. § 7). B STOM cJiytJae Lirl ne 61>1nnl 

61>1 paBHDI TIO ne;rrnq1IHe, II, cJieA0BaTeJI1>no, CYADfa LP;Jn P;, 
ue OTJil2I1laJiac1> 6hl OT cyMMM, anpoHCIIMIIpyrom;eiI IIHTerpan 

Sp In pdr, JIIIIIIb nocTOHHHMM MHomnTeJieM. Taiime, HaTipEMep, 
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3HaqeHH.H ~' COOTBeTCTBYIOIII.He Han6on:ee paBHOBeCHOMY M3npOCI\O

IIl1.-CieCI\OMY COCTOHHllIO lI JI1060My ll3 HepaBHOBeCHblX COCTOHHHH, 

6b1JIH 6b1 paBHbI Apyr ;upyry, Tan Ran B o6onx cn:yqaax JIMIIIb OJJ;HO 

H3 PA 6b1n:o 6b1 paBHO ennHff.Qe, a ocTaJibHb1e 6b1n:n 6b1 paBHbI Hyn:ro. 

TaHOBbI ocHoBHbie qepTbI npe,a;JioJ-HeHHOH fn66coM iurrepnpe

Tannn ITOHHTHH 3HTP0ITHH H Heo6paTHMOCTM. Eap6apM BIIepnhle 

OTMeTl'IJJ: [1]' 'ITO ;r(3HHOe fJI66coM ;r(ORa3aTeJlbCTB0 TOro, qTO 

2:(t2)>2:(t1 ) rrpn t 2 > t 1 OIIIH6o~HO (fH66c, rJI. XII [7]). 
B ;a;oRa3aTeJibCTBe Hnrne ne ncnoJib30BaJnICb cnen:naJibHIJ:e cnoif

CTBa paccMaTpHBaeMhlX cTaTHCTHqecRnx cncTeM. RaH 6MJIO noRa-

. 33HO 8pempeCTOM [1], npH'IHHa omn6oqHOCTH ;r(OI\a3aTeJibCTBa 

3al\JIIOqaJiaCb B nyTaHn:ne BeJilP:InHhI YJ, onpe,a;eJieHHOR nprr IIOMOII.lJI 

«TOHHOM» IIJIOTHOCTH p, H ne:rrHqirHbI 2: 1 onpe,n;eJieHHO:il rrpn noMOIQII 

«rpy6oi'n> nJIOTHOCTH P).· Cyl.I\CCTBeI~Eo, o;unaRo, ~no noRa3hlBaeMoe 

r:u66coM YTBepm,a;eHHe C3MO no ce6e He HEJI.HeTC.H JJOiRHbIM, H MOiI\eT 

6bITb ,n;ona3aHo, ec JIH yqeCTb crreuHaJibHbie JJ;HHaMMqecHne cnoik

CTBa CTaTHCTIPJeCRHX CHCTeM. A 11MeHHO, RaR CJie;uyeT H3 § 5 H 8, 
;r(JIH CHCTeM pa3MeIIIHB3IOJI(eroc.H TJ.JIIa ( TRf\Oro Tnna CROHCTBa CH

CTeM fJJ66c H 11MeJ1 B BMny, Ror.ua B Toi& me rJiane XII nncaJI one

peMemnnaHJin RpacKH, xOTH H He p;aJJ TO~Horo onpe,n;eJieHHH), 

npn 6e3rpaHHqHo no3paerrarorrceM npeMeHn 2: CTpeMHTC.H H MHHHMY

MY npH Jno6oM HaqaJihHOM cocTOHHl1H. EoJiee Toro, TITO cTpeMJieHHC 

MOiI<eT 6IJ:Tb c;ueJiaHO MOHOTOHHhIM, eCJIII BBeCTH COOTBeTCTBYIOIQHe 

orpannqeRna (TaRoro me THna, RRR M orpaHyqeHnH, ynoMHHYTbie 

13 § 8) naqaJJbHhIX COCTOHHHik CIICTeMhI. B BTOM OTHOIIIeHHM TeOpHH 

fn66ca M.omeT ,a;aTL rre 6oJibIIIe n He MeHb1rre, ~eM Ta RJiaccrrqe

cRaa Teop:nH, OCHOBHbie qepTbI I\OTOpoii 61>1.rrn OTMeqerrhl B npeJJ;

IIIeCTBYIOll(I1X naparpacpax 11 0 I\OTOpoii, Il ~arTHOCTH, rOBOpH

JIOCb B ~ 8. 
Tcop'"na fn66ca OTJIHqaeTCH, O,a;HaRo, OT TRROii HJiaccyqecl\OM 

TeopHH TeM, qTo OHa He ;uaeT npaRHJILHoro npe,a;CT3BJieHHH 06 

9HTp0IIHH. BBe;r(eHHa.H ru:66coM BeJIHqUHa ·~ n~'IH, TOqHee, no,a;pa3y

MenaeMaH MM neJIHqnHa 2: He o6JianaeT nceMn CBoiicTnaM11 3HTponnn 

M IIOBTOMY He MOrneT paccMaTpHBaTbCH naH aHanor 3HTPOITHH. 

,L(ei1cTBMTeJII>HO, 3HTpon11.a o6na;uaeT, oqeBH,a;Ho, cJie,a;yroIQIIMM cnoii

CTBaMn: a) OHa HBJIHeTCH RJiaccuqec1<oi1 BeJIHqIJHOM, 3HaYieHfie RO

Topoii M01ReT 6hlTb onpe,a;eJieHO npM IIOMOIQH MaI\pOCI\OIIMqecRoro 

H3MepeHnH, npOH3Be,n;eHHOro H3;r( ,a;aHHOH CHCTeMoii; 6) 6onee II03,a;

Hee H3MepeH.He c rro,a;aBJIHIOIQe:ii BepOHTHOCTbIO (HO He c EepO.HTHO

CTbIO, p3BHOH ep;HHI·IU~e) ,a;aeT 60JibIDee 3HaqeHMe 3HTponnH; B) nocne 

npeMeHU peJiaRcauMM pann:oBeCHOO 3HRC.IeHMe 9HTpOIIMM ocy~eCTBJifI

eTC.H JI:MIIIb c no,n;aBJIHIOmeiI nepOHTHOCTbIO, HO n n:106oe ~pyroe 
3Ha~eHI1e 3HTpOIIUH MO.iHeT 6bITb o6napymeHO c BepOHTHOCTbIO, 

s 

rrponopuuoua;abHoii e k • 
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BeJUNHHa ~ oITpe,n;eJieHa Ta:E\_ qTo cnoi!cTno IT. a 6yµ;eT nRrro.rr

HeHo JIIDIIL npn ,n;oIIOJIHHTeJILHLIX IIpe]J;ITmi:omenn.ax. MaHpOCRo

n.rrqecRMH OIThl'l' yna3hlBaeT JIIUilb Ha TO, 1-JTO II306pamarom;aH MH

npOCI{OIIHqecrnoe COCTOHHHe CHCTeMLI TO"III\a cpa3onoro IIpOCTpaHC'"fl:~a 
HaXOJlHTCH r,n;e-·TO IlHYTPM MRHpOCI\OITMqecHoii o6JiaCTM.H M «TOHI\a~:r,,, 
HH «rpy6a.a» n.rroTHOCTb He rrony11aroT ern.e npn: 3TOM onpe,n;e.rreHHoro 

'3Ha:qe!UUI. )];JUI TOro qTo6bI IlOCJie ManpOCI\OIIIftleCHOro OIIhlTa IIpn~ 
,n;aTb BeJIHTIHHe ~ oITpeneJieHHoe 3uaqeHHe, Heo6xo,n;mwo, oqenn,n;Ho, 

c,n;eJiaTI> ITpenrro.rrm-KCHMH o neJin:qHHe «rpy6oii» rrJIOTROCTH P1 .. 
E,n;nHCTBeHHhllf ecTOCTneHHbIM 6y]J;eT IIpe]J;IIOJiomeHMe o TOM, q1·0 

p /, BCeX .aqee:n, .rremam;nx BHe BbI,D;eJieHHOll OIIhlTOM ManpOCI\OII11.

qecROH o6Jiac'In, pann:or HYJIIO H P,, ncex HqeeR, Jiemam;:Hx nnyTpM 

o6JI3CTH, paBHhl no BeJin:qnHe H B cyMMe COCTaBJIHIOT e,n;IIBHI(y; 

npn 3TOM neJIHlIIDI3 ~ OKa3RBaeTCH nponopu110HaJibHOM JIOrapHcpMy 

o6'beMa MaRpocH01nrqecHoif o6JiaCTH. Tan.me Heo6xO]J;MMLI )J;OIIOJIHlf

Te.TII>Hhle ,uoIIym;eH11H ]J;JIH Toro, qT06i,1 C]J;e.rraTn OIIpe.ueJieHHIJMif 

npe]J;CHa3aHHH 0 IIOCJie]J;yrorrceM (ITOCJie MaRpOCROIIINeCI-\oro OIIbITa) 

lI3MeHeHMH COCTOHHM.H CMCTelVIhl, H, B TiaCTHOCTII, 0 IIOCJie,n;yro:m;eM 

M3MeHeHHH neJIHqHHI>I i:. EnHHCTBeHHhlM ecTeCTBeHHbIM JJ:OITynJ;enneM, 

)J;OCTIIraro~IIM 3TOH I(eJIH, HDJIHeTCH ,n;ony~eHlfe paBHOHepOHTHOCTH 

ncex To11e:n BHYTPH Ma:RpocRorrnqecRoii o6JiaCTM. HaR JierHo nH

,n;eTI>, IIpn 3TOM noIIym;eHnn ( cpyn.uaMeHTaJII>Hoe 3HaqenHe HoToporo 

y1Re OTMeqaJIOCb B § 4) IIOHHTHe nepOHTHOCTeii pa3JifflIHhlX ;n;aJIL

Hei'rnurx H3MeHOfffrii COCTOHHM.H CMCTeMLI IIpno6peTaeT TOqHblH 

CMbICJI. 0,n;HOBpeMeHHO y;n;oBJICTBOpHeTCH Tpe6onanne II. a: ne

..,l}INHHa ~ )J;JIH MOMeHTa ITOCJie OIThJTa noeyqae'l' TO"tIHOe 3HaqeHMe. 

B OTJIHqne OT cnoiicTna II. a, cnoiicTBa IIn. 6 rr B He MoryT rrprr

Ha,n;Jie1naTI> BeJil1l:Il1He ~ HII npn nal\HX )J;OIIOJIHHTeJibHhlX IIpe.uno

~~OJI\eHHHX. ,UeiICTBHTeJibHO, IIpH Jiro6oli BbI,D;eJieHHOiJ OIIbITOM Ha

qaJibHOH o6JiaCTH M3MeHeHHe ee co npeMeHCM, a CJie,n;oBaTeJibHO, 

n H3MeHe1-n1e co npeMeHeM rpy6oif IIJIOTHOCTM PA H neJIHlIHIIbI ~' 
OIIpeJ(eJI.HeTC.H coneprneHHO O,UH03Hawo H OTHIO.Ub He HOClfT 

IIOAqepHHYTOro B § 1 BepOHTHOCTHOro xapaRTepa (nHaqe ronopH, 

HMeeT aJiropHcpM). B qacTHOCTH, ecJin HaqaJii,Ha.a o6JiacTI> y;n;om1e

THOpHeT OTMeqeHHbIM B § 8 orpaHHqeHIIHM, rapaHT11py10m;11M MO

HOTOHHOCTb npol(ecca peJI3HCal(IU1, a caMa CMCTeMa o6Jian:aeT OT

MeqeHT:IhlMH B § 5 cnoiicTBaMM, rapaHTnpyrom;HMn cyrrceCTBOBaHne 

caMoiI peJiaRcau,nn, TO neJIH-c1nna - k~ 6y,n;e1, B03pacTaTh c Heo6-

xo,n;nMOCTLIO, T. 0. c BepOHTHOCTblO e,n;nHHI(a, a He c rro,a;aBJIHIOm;eii 

nepO.RTHOCTbIO,~ B IIpHMOM npOTHBOpeqnH co CBOHCTBOM II. 6. 

RpoMe Toro, HaRona 6hl HM 6MJia HaqaJii,na.R o6JiacTI>, name ecJin 

npOI(eCC pe.rraHCal(MM He 6y,n;eT MOHOTOHHbIM, IlOCJie )J;OCTaTO'IHO 

.6oJII>IIIoro (3aBHc.Hm;ero OT nnna HaqaJII>HOii: o6JiaCTH) npeMenn ~ 
c He06XO)J;IIMOCTbIO 6yneT OTJIHqaTbCH MeHbIIIe qeM Ha CI\OJib yro):(HO 

MaJiyro neJinqJIHY OT cnoero MMHili\tI3JlbHoro 3uaqeHMH. 8To cBolicTno, 

oqeun,n;Ho, HeconMeCTIIMO co cBoi1cTnoM IT. B, yRa31>1Barorrcn:M na 
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OTJIE'll!ylo OT nyJUI BepOHTHOCTb, npn CHOJ.lb yrO;J;HO 60JihllIOM Bpe
MeHH, ,n;J.IH JII06oro OTRJIOHeHllH OT COCTOHHHH paBHOBeClUI. 

Cn:a3aHHOe Bhllle rroRa3:bIBaeT, qTo nne,n;enHRH fn66coM BeJIM-

qn:Ha ~ ( o6o3HaqaeMaH DM -qepe3 YJ) He o6Jia,n;aeT oCHOBHbTMH cnoii
CTBaMn 9HTponirn: lI He M:O/I·\eT paccMaTpnnaTbCH I\3R aHaJior 
SToro IIOIUITIIH,, 0,n;HaRo yua3auHoe pa3Jn1"llne pacnpocTpanHeTcH 
eme ,u;aJ1E>rne. 06nrcIHOe 6o;r.rbnMauoncRoe BI>1paa-\eHHe AJIH sHTpounn 

-k 5 j In fdµ coxpaHHeT CMI>ICJ.I n )J;J.IH HepaBIIOBeCHbIX cpynnunii 
pacupeneJieHHH f. ,I(JlH nepaBHOBeCHhIX cocTO.HHniI 9TO Bhlpa
menne COOTBeTCTByeT npuneneHHOMY B § 5 o6o6~eHHIO IIOHHTHfI 
9HTponnH, T. e. ono panno k ln ~r. fn66cono onpe,u;enenne 

)') === Sp In pdf, ,u;anaH, Ra:R H3necTno, npaBM.Jihnoe 3naqenne pan
HOBecHoii 9HTpOIIHII Ilp.II HaHOHMqecU:OM pacnpe,n;eJieHIIII p, Ran 
6y,n;eT noRa3aHo, upn p - neRaHoH11qecRoM rrepecTaeT conna,n;aTn c 
o6nPIHbIM onpc~eJienneM. (ABa ,n;pyrHX rrr66coBa aHaJiora OHTponnn 

dv ln v n In d$, rne v - ofr£eM cpa3onoro npocTpaHcTna, 3aHJiroqen-

HIDr nnyTpn rronepxHOCTH 3a,n;aaHo:ii sneprnn, ,n;aroT 3HaqeHne panHo
BecHoi'r 9HTponnH, HO, oqeB~HO, He MOryT coxpaHMTb CMhlCJI !{JUI 

HepaBHOBeCHbIX COCTOHHIIM c AaRHOM 3Heprnei1:.) 
,I(enCTBH'feJibHO, npem]J;e BCero cJie).tyeT OTMeT:fITb, "£ITO caMa 

MhlCJih pacnpocTpaHUTb onpe.uenenne 3HTponn11 ua cJiyTian, 1-\orn;a 
SHeprHH He IllVIeeT TO"llHOrO 3Ha"tleHHH, a 3a}J;aeTCH cpyHHuHeii pac
npeneJieHIIH, Bl>IXO)J;HT 3a npeneJibJ 6oJihuMaHOBCRllX npe)J;CT3BJie
lIHH. CorJiacHo nocn.e,n;11DM, B 9THX cnyqa.Hx cn.e.uonano 6J:>I ronopnTI> 
o pacnpe,n;enennn aHTporrun .s-( c:), cooTneTCTnyrom;eM pacnpe,n;eJiennro 
3Heprnii, a He 06 O,D;HOM: onpe,n;eJieHHOM, COOTBeTCTByrom;eM aHCaM6-
JIIO B I\eJ.IOM, 3HaqeHHH SllTpOIIHII. Il paB,n;a, eCJIH 3a,n;aHHOe-pacnpe
)J;eJieHHe no sneprHHM IIMeeT ,n;OCTaTOlIHO pe3Hl1lf Mal\CHMYM (KaH~ 
HaIIpDMep, ):(JI.H RaHOHuqeCROro pacnpeneJieHHH CHCTeM c 60JibillHM 
"llllCJ.IOM CTeIIeHeii CB060Jihl} H eCJIH ynoMHnyToe O,UHO 3uaqeHIIe 8H
TPOIIHH ( COIIOCTaBJI.HeMoe co BCeM 3HCaM6JieM c 3a,n;aHHhlI\f pacrrpP
neJieHIIeM 9Heprnu) c )J;OCTaTO"t!HOH CTeneHbIO TO~IHOCTH onpeneJIHeT
C H 3TMM, Han6on:ee BepOHTHbIM 3H3"£IeHHeM 3HeprnH, TO npaHTnqecKH 
Han6onee :sepOfITHOe 3HaqeHlle 9HTp0IIMII MOmeT connacTb co 3Haqe
HHHM BHOBb onpe]J;eJIHeMOH 3HTpOIIHH, o6meii BCeMy aucaM6JIIO. 
OTO Hal\ pa3 6yneT cnpane,n;Jm:BO D;J.IH rn66coBa on pe;u;enennH 

:~ == 5 p ln pdf B CJiyqae, eC.THI p - RaIIOIIINeCRa.H cpyHRU:HH 

pacnpe,n;eJieHIIH.. B B'l'OM rJlyqae ~ k~, Han H3BeCTHO, c 6oJinIIIOI1: 
TOqHOCTl>IO paBHO 3HaqeHHIO BHTporrnn, COOTBeTCTByrom;eMy paBHO
BeCHOMY COCTOHHUIO CIICTeMnl c 3Heprnei'I, paBHOH nan6oJiee BepoHT-

HOH npn 3a,u;aHHOli cpyH1,un:n p snepr11n. 11:Ha"lle roBopH, kYJ 
paBHO TOMY me 3HaqeHnro swrporrun, EOTopoe nonyqIIJIOCL 6I>1 no 
9TOH me cpOpM)1Jie ,UJIH MllitpoRaHOHU"IJ.eCHOrO aHCaM6J.IH, ;IJ;JI.H HO
TOporo II;IOTHOCTb BepO.HTHOCTII p IIOCTOHHHa B CJIOe npn6J.IH3HTeJI£-
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I-IO 3atJ;a:nno:il sHeprnn n pan:ua uyJiro BHe ero, npn:qe:M 3a.n;attHoe 
3RHTieHne oHeprnH paBHO cpenHei'1 9Heprnn HaHOHlfqecHoro pacTipe
ll eJI eHIUI. 

IlycTb Tenepb CHCTeMa HaXO)J;IITCH B COCTOHHMH Ai, OTIHCbIBae
MOl\1 aHCaM6JieM CHCTeM ]Jf 1 c neRaHOHHqecKOH <PYHRQHeii pacTipe
JICJieHHH TIO oHeprnn Pi II nycTh E1- COOTBeTCTByromaH cpe.n;HHH 
BHeprn.H. IloRameM, TITO B 3TOM CJiyqae TepHeTCH corJiaCHe 

OTipe.n;eJienn.a no q,opMyJie s :::::::::: -KYJ (Ha3oBe:M ero )J;JIH HpaTnocTn 
OTipe,n;eJieHHeM I I) c 06I>:fllHI>u1 6oJII>uMaHOBCHHM OTipeneJieHHe:.v1 
9HTponnn (Ha3oBel\i ero orrpe.n;eJieHneM I). B cnJiy ycTaHOBJieH
noro rn66coM MHHHM:aJ"lbHOro CBOHCTJJa HaHOHHqecRoro pacnpe.n;e
JieHJUI (CM. rn66c, rJI. XI Teop. 2), COOTBeTCTByroiqee aHCaM6JIIO M 1 

3Hatienne s1 BHTponHn Il YJ.I:OEJ:eTnop.aeT HepaBeHcTny: 

s1 === - k YJ == - k ~ p1 In p1 df < s ( i::1 ) , 

r.n;e s(c1) - 3H'rponn.a (n no I n no II) paBHOBecHoro cocTOHHMH 
c BHeprHeii E1 • PaccMOTpRM cncTeMy n cocTOHHHJJ A c 3Heprnei1 E1 
n 3HaqeHneM s1 sHTponnn I, T. e. Haxo;::(HIT(yroc.a B nepanHonecHOM 
COCTOHHHH [Tan Hal\ S1 < s( E1)]. ~JIH Toro qT06hl OTipe.n;eJieHne 
BHTPOTIHH II conna.uano c onpe~eJieHne:M I, tteo6xo,n;DMo, qTo6hl 
CHCTeMa Al, COCTO.HHHC I\OTOpoi1: OTIHCbinaeTCH npn TIOMOIQH aHCaM6-
Jl.f.I M1 (c 3HTpoTine:iI II, panHoii s1), Morna 6i,1 6MTI> o6paTHMO 
TiepeBe)J;eHa B cocTOHHHe CIICTCMhI A ( c 9HTPOTineiI I, panHoii TOii 
me neJinqnHe s1). O~nano oqenn.n;Ho, qTo ne TOJII>RO Kamnoe ;o;anHoe 
II3MepeHne, npOH3BenenHOe Hall CMCTeMOH B COCTOHHHH Al, nacT, 
B006IQC rOBOpH, TaHoe 3naqeune BHeprnn E

1
' 1IT0 COOTBeTCTByro

Iqee 3HaqeHne 3HTpOnDH l s(c') He 6y~eT paBHO S1[s(c') == S1 rrpH 
E' < E1], HO TITO H cpe.n;Hee 3HaqeHlie TIOJiyqae:MI>IX npH T3I\HX H3Me
peHH.HX 3HaTieHnn 3RTponnli I B aHcaM6Jie M 1 6y.n;eT OTJinqno 

OT s1 . ,I(eiicTBHTCJII>Ho, S s( c)p 1 ( c)dr 1t-s1 == - k S p1 In p1dr, TIO
CHOJII>HY Pi- Hern66cona cpyHR[{ll.H H IIOCROJibRY rrpn Jiro6oi1 
B03MOiRHOH 3Heprnn E' CHCTeMbl .13 COCTOHHIUI .Al 3HTponnH I panHa 
s(c'), T. e. paBHOBeCHOMY 3Ha'leHHIO 9IITpOTIIlH (ToqHee ronop.H, 
panHa c no~aBJIHIOIQeii BepoHTHOCTI>ID). 8To He ni,1noJIH.HeTCH TOJII>RO
B TOM cJiyqae, ec.rrn aHcaM6Jib 1l/ 1 3a.n;aH cnennaJII>HO nepanHonec
HI>IM TaHme no OTHOIIIeHHIO I-\ pacTipe]"leJieHHIO CHCTeM Ha nonepx
HOCTH 3a,n;anHo:fl stteprnn. Ho, noncqu:o, Ta:Ha.H rrocTaHOBHa nonpoca 
He HMeJia 6bl HHqero 06IQero C 06biqHoii, npe)J;JIOllieHHOM f n66-
CO.M ( 01IeBH)];HO TaHme, TITO TIO OTilOIIIennro I\ paccMaTpHB3CMOMY 
BOTipocy, rrocHOJII>Hy noo6IQe He paccMaTpnnaeTCH peJiaHcannH 

. Ha nonepXHOCTH 3a,n;anHOM 3HeprHH, COBepIIIeHHO necymeCTBeHHa 

pa~u1n1~a TIOHHTHn YJ JJ }: ; 3ru"\feHa YJ na i:: HJiqero 6M He H3Men:n;ia). 
R TOMy 1Re BLIBOllY, o HecoOTBeTCTBHH rn66cona aHaJiora BH-

TPOTIIlM - k·r; oohI"IJ:HOMy noHHTiuo 9HTponnn TIPMBO.JJ;HT n yRa3anne 



Ha xapaHTep JiI3MeHeHHH BeJI.MqHH.bI - 1-c~ BO speMeHH: OJiaronapH 

Hen3MeHHOCTE cpyHnu:Mn: pacnpeneJieHHH no sHeprnH p1 aHcaM6JIH 

JJJ 1, 3HTpOIIHH II, T. e. BOJinqHna - k·f), 6y.n;eT coxpanHTb uatia~IbHOe 
3Ha'tleHne 81 H He 6y,a;eT npn6JIHH\aTbCH R paBHOBeCHOMY 3uaqeHHIO 

snTponnH II, T. e. H s(c:J; BTO npoTHBopeqH'l' yTnepmneHMIO H-Teo
peMIJ 0 B03pacTaHHll 3HTponnn Il30JIHpOB3HHOii CHCTeMLJ. Jltonoqu:o, 

)lJIH CHCTeMbI B TepMOCTaTe P1 nepoxo,a;IIT B RaHOHINCCKYIO cpyHR-

I(I1IO, H ~ -kTJ CTaHOBHTCH paBHhlM s(c:o) (xOTH Eo MOmeT H ne conna

,a;aTb c c:1). 0,a;HaHo, nocI-\OJibHY H-TeopeMa cnpane,a;JinBa ,a;JIH JI3o

JIMponaHHnrx cncTeM, oqenn,a;Ho, l:J'l'O snTponnH II 11e o6Jia,a;aeT 

OCHOilHDIM cnoiiCTBOM SHTponnH I - cnoncTBOM, BbipamaeMbIM 

H-TeopeMoii. 

E.rraro,a;apH TOMy, qTO .. -k~ paccMaTp:Hna.rracb Ha« oHTponnH, 

B03HHHJia MbICJib 0 B03MOiRHOCTH ITOJIY'lMTb BbIHOll KaHOHHl:feCROro 

pacnpeneJieHHH Il3 ycJIOBHH MaHcHMyMa BHTPOITHH. CaM rn:66c. 

noHa3aB ( B TeopeMo I I, rJI. XI), "llTO H3 ncex pacrrpe,a;eJieHui1: 

c 3ananHoi1 cpo,a;Hei1: 3HeprMeii :KaHOHnqecKoe pacnpe,a;eJieHMe 

·06J1a,a;aeT HaHMeHblliHM TJ, He npn,a;aeT cnoe.H TeopeMe cpopMbI TaRoro 

Rblno,a;a. 0,a;Hal\O paccMaTpnnaH B ,a;aJibHeiimeM -k~ Hal\ aHa.JIOI' 

3HTpOIIHH, OH ,a;aeT HeHO'l'Opoe OCHOBaHHe ,D;JIH TaKoro BblBO)J:a' 

IIOCJie rn66ca MHOrOHpaTHO ,a;eJiaBIIIerOCH, a B O,[];HOM "l!aCTHOM 

Bonpoce ( 06 a}J;na6aTINeCROM H3MOJieHMH BHeIIIHHX ycJionnn, 

CM. nnme) caM ,a;eJiaeT He.RBI-IO anaJiornqHoe 3aHJiroqeHHe. 

l13 CHa3aHHOro BbllliC .HCHO, qTO no,a;o6Hnie UhlBO)l;hl JIHIBeHhl 

·cpn3nqecKoro OCHOBaHHH: Tpe6onaHHe MaHCilMaJibHOCTH neJIHqHHbl 

-k~ He MOH{eT onnpaTbCH Ha Tpe6oBaHMe MaRCHMaJibHOCTil 3HTp0-

IlHH, TaK RaH -k~ He HBJIHeTCH 9HTporrneii B cJiyqae npoH3B~bHOii 
cpyHH1~nn p. B 6oJibl(ManoBCI\OM me BbIBo,a;e MaRcneJIJIOBCHoro 

pacnpeneJieHHH BeJin-.:1nHa ~ k Sf ln fdµ coxpaHaJia CMbICJI 

BHTponnn npn JI1060M /, TaHme 11 He 06pam;a1orrceM HHTerpan B M11~ 

HHMyM; BeJinqJJHa - k~·, Hal{ ITOHa3aHO, connan;aeT c 3HTponnei1 

JIHIIII> npn TOM p, HOTopoe ,a;eJ1aeT TJ Ml1HilMaJibHhIM. MHaqe ronopH, 

caMO Tpe6oBaHMe MaHcDMaJibHOCTH 9HTponnn cnpaBe)l;JIHBO npn 

3a,a;aHHOii, a He BapbnpyeMOM BHeprHH (XOTH 6bI H rrpn ycJIOBJiIM 

3a}J;aIIHOro cpe,a;Hero). IloBTOMY JIHIIIeHa CMhlCJia 11onIJTHa uoJiy

qnTb pacnpe}J;eJieHne no 3HeprHHM, UCXO]J;H H3 ycJIOBH.H MaRCHMaJih

HOCTH BHTponnH: HaHOBa 6hI HH 6RJia cpyHnU:HH pacnpe]J:eJJeHH.H 

BHeprnn ,[];3HHOH CHCTeMbl, npn Jiro6o.H M3 3TUX 31-Ieprttii CllCTeMa 

MOJHeT HaXO)l;MTbCH nan B paBHOBeCHOM, T3H H B HepaBHOBeCHOM 

COCTOHHHH, c JII06bIM 3HaqeHHeM BHTpOIIH.H. 

lIHorna npe,a;naraJIHCb Ta«iHe BhlBO,a;DI rn66cona pacnpep;eJieHHH 

qacTeii: 3aMI~HyToii CHCTeMI>I, OCHOBaHHhle na ycJIOBHM MaHcM- . 

MaJibHOCTH 9HTpOITHH 3TMX qacTei1 npH 3a;:i;aHHOll nx cpe,a;nei1: 

BHeprnn. TaKne BbIBO.D;bI no aHa.rrorirLIHhL'\f np1p111HaM omn6oqHbI. 



Pacnpe,a;eJieHne qacTeli CHCTeMI>I MomeT 61>1T1> noJiyqeno H3 yc
JIOBHH Ma:I\CHMyMa 3HTpOIIHH ne qaCTH, a CHCTeMhI B u:eJIOM, H 6yAeT 
npn 9TOM :mvreT1> CMhICJI nan6onee BepoHTHoro pacnpe,a;eJieHHH, a 
ne pacnpeAeJieHHH BO BpeMeHM, ~TO, CTporo roBOpH, He onHo H 
TO 11\e. 

Ilpn ycT3HOBJieHHH CBH3H Mem,a;y CTaTHCTHqecHoi1 MeXaHHKOU 
H TepMOJJ;HHaM:Ml\OM r1166c npe;IJ;IIOJiaraeT (n 3TO npep;ITOJIOiReHHe 
n BbIBOne rn66ca He MOiKeT 6bITb OT6pomeno), "'ITO rrpn a,nna6aTH
-.:1ecHOM H3MeHeHHH Bnemnnx napaMeTpOB aHcaM6JI1> CHCTeM BCe 
BpeMH Haxo,a;HTCH B COCTOHHHH, OITHChIBaeMOM l\aHOH:rrqecKOH cpyHHf. 
u:neii pacnpe,a;eJienna. RaH n B HeROTOphIX Ha3BaHHhlx Bhime rrynR
Tax, 9TO npennoJiomeHIIe BhipamaeT TeH)l;eHIJ:HIO coxpannT1> noJI
Hy10 aHaJIOrHIO MeJR,a;y o6m;eii Teopneif CHCTeM B I'-npocTpaI:ICTBe 
n 6on1>nMaHOBCHo:H Teopnell: n,a;eaJinnoro ra3a, onnchIBaeMoro npn 
IIOMOID;M p.-npocTpancTBa: H3BeCTHO, rrpn a,a;na6aTJP:IeCHOM H3Me
HeHHH BHeIDHHX ycJIOBllM MOJRHO npennoJiaraTb, -CITO ra3 npoxo
JJ;HT qepe3 pH.a; COCTOHHMH, B RaiRAOM H3 KOTOphIX ocym;ecTnJIHeTCH 
pacnpe.ueJieHne MaHcBeJIJia-EoJibI(Mana. B npoTHBorronomuocTn 
aToMy, npc;n:noJiomeHno I'H66ca B o6m;eM cJiyqae omn6o"tIHO. I-\a« 
yme OTMe"tlaJIOCb, eCJIH B HaqaJibHblH MOMeHT aHCaM6Jib H30JIHpo
BaHHhIX CHCTeM HMeJI no SHeprHHM l\aHOHH"'IeCROe pacnpep;eJieHne, 
TO npn anna6aTH"tieCHOM H3MeHeHn:M BHemnnx napru'1:eTpoB snep
r1u1 CMCTeM M3MeHHeTCH Tai\, 'tJTO, B006IQe rOBOp.H, ItaHOHH'tleCKOe 
pacnpc,a;eJieHne TepHeTcH. 

PaccMaTpHBaH a}J;na6aT1NeCRHe npou:eccbl, rn66c IIOl\a3hI-
BaeT, "'ITO B Te"'IeHHe 9THX npOI(eCCOB BeJIINHHa Yi (TOqJiee rOBOpH, 
BeJIINHHa i:) coxpaHHeT MHHHMaJibHOe 3Ha"tlenne II qTo B 3TOM CMhI
CJie M306pa11taeMaH aHcaM6JieM CHCTeMa npoxo,a;HT qepe3 COCTOHHHH 
CTaTHCTH"'IeCHOro paBHOBeCHH. CaMO noHa3aTeJibCTB0 CTpeMJieHHH ~ 
H MHHHMYMY npn CTal(nonapHhIX ycJionnax (rJI. XII), Hal\ yme oT
Me"tiaJIOC1>, omH6o"tIHO. TaHme ne HBJIHIOTCf.T noHa3aTeJII>CTBOM 
apryMeHThI, IIpHBe,a;eHHhie I'n66COM .. B IIOJin3y IIpIIMeHHMOCTH 
peByJI1>TaTa o MHHHMaJI1>nocTn ~ npn anna6aTHqecHoM npol(ecce 
(rJI. XIII). 

0,a;HaHo 9TH YTBepm,a;eHnH o MIDUil\faJI1>nocTn ~' Hal\ noHa3R
BaJioc1> B na-qaJie 9Toro naparpacpa, MoryT 6hITb noHa3aHhI, ecJin 
HCXOJJ;HTb H3 npaBHJibHOro npe,a;cTaBJieHHH 0 peJial\Cal(HH,
npencTaBJieHHH, ocHoBaHHoro Ha pa3MemnBaHun. Ho BamHo rro;u
qepRHYTI>, qTo 9TH YTBepm,a;eHHH cnpaBenJIHBhI JIIlIIII> npn 3aAaHHOM 
pacnpeAeJieHHH TIO aHeprHHM, H, CJieJIOBaTeJiblIO, He MoryT HBJIHTbCH 
J:(Ol\a3aTeJibCTBOM ycTaHOBJieHHH l\aHOHH"'IeCHOro pacnpep;eJieHHH. 
~eMCTBHTeJibHO, na HaiRAOH IIOBepXHOCTlI 3a,a;aHHOH SHeprHH ~ 
CTpeMHTCH I{ MHHHMYMY, no HDRaHne npol(ecc1>1 peJiaHcar(IllI ne 
MoryT H3MeHHTb pacnpenenenne no sneprnn aHCru'1:6JIH n30Jinpo
BanH1>1x cncTeM. EcJin MhI ycTanoBHM CBH31> Memey ABYMH nocJieAo
naTeJII>HO neJiaeMbIMH y I'E66ca YTBepmAeHID-IMH - o MHHHMan1>-
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HOCTII YJ npn a)J;na6aTirqecHOM npouecce n o coxpaHeHMH np11 3TOM 
nponecce HaHOHINeCHoro pacnpe.UeJieHHH, TO MH nonyqmv1 qacTHhliI 
BH;D; OTMeqeHHOro BhlIIIe omn6o"CIHOro BbIBO,n;a RaHOHINeCHOro pac
npe,n;eJieHMH 113 ycJionna MIIHnMaJI1>HOCTn 3HTporrn:u. Mem)J;y TeM,. 

CTpeMJieHne ~ (no rn66cy' YJ)' I\ MHHHMYMY nprr 3anaHHOM 9Heprnn,, 
paccMaTpHBaeMOO r1166coM Han BhipameHHe H-TeopOMLJ., He )J;aer 
HHRaRoro OCHOBaHHH ;D;JIH 3RI\JIIOqeHHH 0 coxpaHeHMH HaHOHH~e
CHOro pacnpe.n;eneHHH. 

B cnoeM 063ope 3peHcpecTI>I [ 1, cTp. 53) o6pall(amT BHMMaHrrn· 
Ha HeROTOpyro MaTeMaTffqecnyro HeCTpOrOCTb paccy/n;D;eHHM fn66-
ca: Il3 npu6Jin.meHHH ~ I\ MHHHMYMY rn66c HeHBHO 3aHJiroqaeT 
oG y c T a H 0 n Jl 0 H H li HaHOHH'leCHOrO pacnpc,n;eJieHII.R c )J;O
CTaTOqHoii CTeneHbIO TOqHOCTil. B TO me BpeMH 3peHc}leCThI OCTa
B.TlHIOT HeOTMHlleHHOM rrpnHUMTIMan1>Hyro OIIIU60"lIH0CTb 3al\JIIO"Cfe
JHIH: cTpeMnenne ~ R MUHIIMYMY B1>1pamaeT HOROTopoe cno11:cTBO\ 
peJiaKcaJ~lfM ( pa3MeIIIIIBaHnH) npH 3a,n;aHHOii 9Heprlilf. 3TO CBOii-

CTTIO He MOJfieT rrpHBeCTII I\ J.f3MeHeHHJO ReJU·fqJ.JHhI ~ BCne,a;cT BTW 
M3MeHeHifH pacnpe)leJieHIIH TIO 9HOprnHl\·f' TaR Eal\ B006m;e HC MO

ffiOT npnneCTIJ I\ JI3MOHeHIIIO pacnpeneJieHHH TIO 3HOprHHM. 3poH
cpeCThl HHr,n;e He yna3hl.BaIOT TaR.me Ha OTMeqeHHble BbIIIIe .CBOitCTBa 
neJIINMJibI ~' OTJilf"tlarom;ne ee O'r 3HTponnu. Ilo 3TOMY Bonpocy 
OHH orpaHINHBaIOTCH TeM, ~TO npIIBO)J;HT 3aMeqaH11e IlJiaHRa 
0 rrpenMym;ecTne 60Jib1(MaHOilCROro BbipameHHH ;D;JIH OH'"f POIIHII 
(naI{ .a;amrrcero B03MOIBHOCTb onpe,n;eJIHl'b 3anncnMOCT1> aHTporrnit-
HOii HOHCTaHThl O'r ROBJLeHTp3l(DM pa3JIHqHJ>IX copTon MOJienyJI} 
H 3aMeqaH1Je JlopeH1~a [12, CTp. 83] 0 HeHCHOCTIJ onpe]J;cJieHIIH 
ancaM6JIH, cnymam;ero ;D;JIH orrpe;n;eJieHHH anTpon11n HepaBHOnec-
HOrO COCTOHHHH. 

._ 

IloCJIO;z:t;Hee 3aMe'IaHHe, MOil\eT 6I>ITh, HOHCHO BbipamaeT npnne
~eHHOe BhIIIIe coo6pa.1-ReHne 0 nenpaBHJibHOCTJI BBe;n;eHMH npe]J;CTa
BJIC!H1H 06 3HTpOIII1H ancaM6nH c Heonpe)J;eJieHHOii 9Hepruefr. 
0)lHaHO 6yHBaJibHhiii CMbICJI cHa3aHHOro JlopeHUOl\I ;n;onycHaeT 
OTBeT, 3aHJUOl:IaIOiqHMCH B TOM:, qTO HCHOMbiii aucaM6Jib MOH\eT 
61>1T1> onpe;n;eJieH cpyHR1.fl'1e:f'r p, nocTOHHHorr BHYTP« 06JiacT11 3a)J;aH
Horo HepaBHOBeCHOro COCTOHHHH u paBHOM HY~lIIO BHe :-iTOH o6n:acTH. 
B cnyqae, ROr,n;a 3a,n;aHHOe COCTOHHHe llMOeT onpe)leJieHHYIO 8Hep
r JIIO, 9TOT OTBeT cor.rracyeTCH, Hal\ Jierl\O BH,UeTb, liI c rH66cOBOH 

cpopMyJioii s = - k~ II c o6hl1IH.bIM onpe,n;eJieHHeM 3HTpOIIMli 
s == kln~r. HpoMe Toro, 8peHcpecTLI [1, cTp. 71] numyT, qTo 
npn yqeTe yRa3annii ITnaHHa H JlopeHu.a H3MeHeHrre BeJill1UIHbI ~ 
MOllieT xapaI-\TepH30BaTI> cpe,n;Hee TIO pa3n11qHhIM MHRpOCOCTOHHMHM 
ll3Me:1;ieHne 60JI1>nMaH0BcHoiI aHTporrnn. He HCHO, qT6, no MHeHHIO 
3pencpeCTOB, )J;OJii-I\eH ;n;aTb yqeT yHa33HMH JlopeHl(a ,UJIH Ha3B8H
HOro HMM cno:iicTna ~; nao6opo~r, Han Momno noRa3aT1>, no cy~e
cTny 3TO yna3aHMe [12] 03HaqaeT 1303Bpa1ueHne R 60Jibl(!\1aHOBCROMY 
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onpeneneHmo 3HTpon1n1, npn ROTopoM ua3BaHHOe cBoi5:cTBO, ecTe
CTBeHHO, Tep.ROTCH. Ho H3 cna3aHHoro BbIIIIe M01RHO BHnerrb, qTo 
aTo HX BaMeqaHMO o L n H3BeCTHOM CMhlcJie npanHJibHO. 

ConepmaH11:e HaCTOH~ero naparpacpa nona3hlBaeT, "IJTO aHaJiorttH 
60Jib:qMaHOBCnOH TOOpHM I\Il:eaJibHOro ra3a H IIOHHTMH B µ-npo
CTpaircTBe, c O;D;HOH CTOpOHhl, H TeOplUI CHCTeM o6m;ero THna II 
IlOHHT:HH B I'-npOCTpaHCTBe, C ;a;pyroii CTOpOHhl, He MOIBeT 6h!Tb 
pacnpocTpaHeHa ]J;aJibIIIe onpeneJieHHI>IX rpaH11:q. Ilepexo;n; 3a 8TM 
rpaHn:qhl IIpHBOJlilT' HarrpHMep, H HenpaBHJibHOMY Bhlpame1nno 
,UJIH SHTpOIIHM, HenpaBHJibHOMY BbIBOJlY naHOHiflieCnoro pacnpe
)J;eJieHHH, OIIIH6oqHoMy npennoJiomeHHIO 0 coxpaHeHHB RaHOHH
'llOCHoro pacnpe;n;eneHHH npH anna6aTnqecnHx npoueccax. Hann
qne aHaJIOrHH HeO;D;HORpaTHO no,n:qepnHBaJIOCb [8]; cyrqeCTBOBa
Hlie rpaHii:u; aHaJIOrHH ne Bcerna yqHThlBaJIOCh B ;n;ocTaToquoii 
Mepe. · 

.HpoMe npHBe]J;eIIHbIX BhIIIIe npIIMepon, OTMeTID1 e~e nBe om116-
RH, ]J;onyru;eHHhle B ynoMuHaBme:iica yme B § 2 CTaTbe Ilyannape 
0 nHHeTHqecnOH TeOpHil ra30B f:-3], omn6Hl1, n CBOeli OCHOBe CXO)J;
Hhle c TOJibnO qTO ynoMHHYThIMJ1. 

I3 § 6 cTaTbH IlyaHRapc, HCXOJlH H3 r:n66cona onpe;a;oJieHitJI 

attTpon1n1 nan BOJIH"llHI-IbI - k S p In pdf, npMBOJJ:HT p:oRaBaTeJih
CTBO B03pacTaHHH 3HTpOIIHH, OTHOCH~eeCH n H3Y"LiaeMOMY IIM 
OJJ;HOMepHoMy raBy. Ero ;n;oRa3aTeJibCTBO, paccMaTpHnaeMoe HM Ra.H 
npnnomeHHe o6rrcHx paccy>nneHn:ii fH66ca, conepmHT noqTu TY 
}He OIIIH6ny' "CITO II rn66cono ]J;Ona3aTeJibCTBO B03pacTaHHH 3HTpo
TIIIH, npHneneHHOe B ·rJiaBe XI I [7]. 3Ta omn6na ;n;eJiaeTCH o-qe
BlIJlHOii, eCJIH yqeCTb, 'IITO B BbIBO,Ue, no cymeCTBY' peqb II;J;eT 
0 {(rfOHROH» IIJIOTHOCTlI, coxpaHHIO~e:ii CBOIO BeJIINllHY n JII06oii 
JlBIHKy:ru;ciicH T0'1Ine. IlpH yqeTe 3TOro BCe HepaBeHCTBa IlyaHRape 
nepexonHT B paneHcTna. 

B § 9, B 3aRJiroqeHuM cTaTbIJ1 IlyaHHape ,UOna3bIBaeT, qTo ecnn 
HaqaJibHaH IlJIOTHOCTb .HepOHTHOCTH 6wra naHOHHqecnOR cpyun:qHeM 
RBanpaTa c:nopocT11, TO np11 .,1uo6nrx, nan anHa6aTINeCnHx, TaR 
H neanHa6aTIIl!eCnHX, H3MeHeHHHX BHeIIIHllX napaMeTpOB nHHe
TnqecHaH aHeprnH B Jrro6oii:, 6oJiee II03JlHRM ( B qacrrnocTH, Cl\OJII> 
yronHo 6JIH3nnif) MO.MeHT 6y;n;eT 60JibIIIe. B aTOM BbIBOJle IlyaHi<ape 
HCIIOJ[b3YOT CBOMCTBO «TOHnOH» 3HTpOIIHl1 coxpaHHTh CBOIO BOJIH
qJIHy. CJiep:oBaTeJlbHO, paccymneHUH IlyaHnape OTHOCHTCH n r
npocTpaHCTBY (TaR Han TOJihnO B f-npocTpaHCTBe MOIBHO rOBO
pHTb 06 9TOM CBOHCTBe). Ho n r-npocTpaHCTBe BeJI11qHHa, 
paccMaTpI1naeMaH JIM naH n1IHeT11qecHaH aHepr:HH CHCTe:MbI, He 
HMeeT ffflqero o6mero c I\:HHeTINeCnOM aHeprHeii p:aHHOH CHCTeMhl, 
a HBJIHeTCH cpe;n;Heii RHHeTittiecRoll: aneprneii aHcaM6n11. Ao1~a3hl
BaeMoe me HM yTnep1«neHHe oRa3hlBaeTCH TpRnHaJibHbIM CJien
CTBHeM npennoJiomeHHH 0 IIJIOTHOCTII pacnpe;n;eJieHHH ancaM6JIH 
B HRqaJihllbIH :M:OMeHT' He HMeIOII(HM HlIRanoro OTHOIIIeHIIH 1( M3Me-
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He1uuo HHHeTI11:ioc1~oil 3Hepr1I11 AaHHO:ii «IIH~IIBII.UyaJibHOM» CII

CTeMbI. HaqaJibHOe COCTOHHIIe IlOCJle~He:if npn Tanoll: TIOcrraHOBI\e 

3a;uaq11 oRa3hlBaeTCH conepmeHHO JIIIIDeHHhlM OTipe;ueJieHIIH. EcnlI 

TiepeHeCTII cpop:MyJlhl IlyaIIRape II3 f- n µ-TipOCTpaHCTBO, TO TIOJiy

qaroTCH TaniIW COBepmeHHO TPIIBHaJibHbie pe3yJibTaT:bl (B qaCTHOCTII; 

OTHOCH:m;IIeCH R ;IJ;OCTaToqHo y;uaJieHHOMY - Ha BeJIWIIIHY BpeMeHII 

peJianca:qlIII ~ MOMeHTY II JIHillb R a;n:Ha6aT1NeCHOMY II3MeHeHIIIO 

BHeIDHIIX TiapaMeTpon), TIOCI\OJlbny JlOI\a3aTeJlbCTBO JIIImaeTCH 

cnoero :qeHTpaJI1>noro nyHRTa - IICTIOJib30BaHIIH cnoiicTBa «TOH

norr» 8HTpOTIIIl.I. 0TMeTml eIT(e, TaHme He n,rraBa.RCb B TIO,rrpo6HOCTH1 

qTO yrroMHHYTOe B § 2 pa3JI1Iq1Ie rlIIlOTe3 pa3phlBHOCTII II HeTipe

pbIBHOCTII, TIO cym;eCTBy, BaiRHO JI:mnb ;D;JIH µ-TipocTpaHCTBa, XOTH 

flyaHnape TipOBO;IJ;IIT STO pa3JIIIqIIe B TepM1IH3X r-TipOCTpaHCTBa. 

Bee co,rrepmaHIIe HacToH:m;ero Tiaparpacpa Tipe;ucTaBJIHeT co6oii 

HlJIITHRY HeI\OTOphlX CTOpOH TeOplIH f1I66ca,- HplITHny, MCXO,UH

m;yro II3 H~accIIqecHo:H: MexannRH. RaR yme ronroplIJIOCb B § 3, 
.uaJibHeiimlie TiaparpacpbI 6y;uyT TIOCBHmeHhl RplITIIRe Tipnu:q1ITI1Iani,

HbIX He;IJ;OCTaTI\OB BCHI\OH TeOp1I1I, TIOCBH~eHHOll MexaHWieCHOH 

IIHTepTipeTa:qlIII CTaTHCTIII\l.I II OCHOBaHHOM Ha I\Jiacc1ITJeCHOH Me

xaHIIRe. l(eJibIO me aToro naparpacpa 6hl .. 1IO noHa3aTb, qTo TIO OTuo

meHmo R BOTipocy 0 MeXaHIIqecROM IIHTeprrpeTa:qlIII CTaTl.ICTIIRll 

TeOpHH f1166ca He Tipe;ucTaBJI.HeT HIIRal\HX npe1IMym;eCTB TIO cpaB

HeHIIIO c RJlacc11qeCROH TeOp1IeiI, OCHOBHbie qepThl ROTOpo:M 6bIJIH 

OTMeqeHhl B § 8. B TeX TIYHHTaX, B ROTOphlx TeOplIH f1I66ca OTRJlO

HHJiaCI> OT STOro, ua116onee IIOCJiel(OBaTeJibHOrO B.bipamcHIIH B03-

M0iRH0CTHH RJiacc1IqecRofi MexaHIIKn, oHa JI1Imanacb HeTiocpeA

CTBeHHOfi cp1I31IqecHOH IIHTepTipeTa:qlIH. 

§ 10. Ilaparpacphl 10-17 TIOCBHIT(eHbI np1ITIII\e TIPIIHU:l.IIIIIaJib

HbIX oco6oHH0CTefi IIHTepTipeTa:qlIII CTaTIICTIIqecnofi cp1I31IKII, oc

HOBaHHOH Ha RJiacc1IqecRofi MexaH1IHe .. Ran yme 6-sJio cna3aHo, TIPII 

Tanofi IIHTepTipeTa:qJIII MOiRHO II36mu:aTb TIOqTlI Bcex TipOTllBOpe

q1I:tI, TIPIITIHChlBaBIBIIXC.H B CBOe BpeM.f.l cpR3IIqecROiJ CTaTIICTIIne. 

OcHOBHOfi qepToiI STOH IIHTepTipeTa:q1I1I .RBJIHeTCH npe,rrnoJiomeHIIe 

0 paBHOBepoHrrHocrrlI Bcex MIIRpOCI\OTIII'IIe

c R II x c 0 c T 0 H II II fi, TIPIIH3l(Jiemam;nx Bbll(e<leHHOH OTihlTOM 

o6nacTII (cM. § 4 II 8). B AaJlbHefimeM yna3aHbI B03MOIBHOCTJI pac

mnpeHIIH 3TOro 60Jib:ql\iiaHOBCROrO Tipe,n:TIOJIOiReHII.fI (TIOHHTHO, qTo 

cpopMyJIIIpOBI\a ero HBJIHeTCH TipOCTO ROpOTIUIM BhlpameHIIeM ycno

BIIH TipOTIOp:qHOHaJibHOCTII BepOHTHOCTl.I HeI\OTOporo COCTOHHl.If.I 

Mepe TOqeH, npIIHal(JieIBaI.IllIX STOMY COCTOHHIIIO). 0,rrH3HO OTMe

TlIM, qTO rrp1IBe,rreHH3H ero cpopMa HBJIHeTCH e,rrHHCTBeHHOH ecTe

CTBeHHOH II JIOrII"lleCKM TIOCJie~OBaTeJibHOH, a TaRme, qTO l(JIH 

AaJibHeti:IIllIX paccym.rreHIIH Ha1I60Jiee cyru;ecTBeH ca:M cp a RT 

H e 0 6 x 0 n H M 0 c T II n p e ~ TI 0 JI 0 m e H II H 0 B e p O

H TH 0 C TH X M II R p 0 C 0 C T 0 .H H II fi (cM. § 2, 4 II 8). 
A~mt MexaHJitiecRoro 1ICTOJIROBaH1I.fl cTaTIICTl.IKM Heo6xoAHMO 
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eIT(e npe.n;TIOJIOIBeHIIe 0 pa3MeIBI1B3IO~eMCH THIJe C,T3THCTifl:l:eCIU'IX 

cncTeM, o6ecneqnnarom;ee cym;ecTEOBaHne peJiancaunn (CM. § 5), 
. II npeJ(IIOJ[OIBeHHe 06 orpauIJqeHHH BeJinqHHhl H cpopM:hl uaqaJII>HbIX 

o6JiacTe:iI, ra paHTIIpyroi:qee MOHOTOHHOCTb npo:a;ecca peJianca:a;nn 

(11,, B qacTHOCTH, HCHJiroqeHnn noBoil ipopMbJ B03pameuHH 06pan1-

MOCTII) (cM. § 8 n 14). Ho rnaBHOe BHHMaHne 6y;ueT cocpe~oToqeHO 
B ;uaJii,Hei1:meM Ha rrepBOM II3 ynoMnHyThIX npe;unoJiomeHnit. 

CcpopMyJinpyeM 3.Irecb me ocHOBHOi'1 pe3yJibT3T nocJie.n;yrom;nx 

naparpaipoB: TOqRa 3peHMH, neJIHROM 0CIIOB3HH3R Ha npe.n;cTanJie

HH.HX RJiaccH"tJecHoi1 MexaHnRII, He MOIBeT 6h1TI> yJJ;OBJIOTBopnTeJii,

Hoi1 OCHOEOH ;D;JIH TI0HMi.\i3IIB.H CBH3H cpn3nqecl\Oll CT3THCTIUUI II 

MlIBpoMeX3IIHHH. fJI3BHhIM OCHOB3HHBM 9TOro pe3yJibT3T3 HBJIHBT

CH Hen03MO}JUIOCTb BBeCTll B RJiaccnqecnyro MexaHHHY BepOHTHO

CTHbJe npe,n:cTanJieHHR TaRIIl\f o6pa30M, qT06hI B03HllRJIO TIOHH

THe 3aHoua, ycTananJIIIBaroi:qero CB.H3I> pe3yJII>TaTa HaqaJihJ-IOro 

onb1Ta c pacnpe;ueneHHeM pm~ynbTaToB nocne.n;y1om;nx onnrToB 

(§ 12 n 13). PlpoMe Toro, BBOJJ:HMbie B HJiaccnqecnyro MexaH~Y 
BepORTifOCTHbie rrpe-)l'.cT3BJieHHR He MOryT 6bITl> npnBe)leHbI B n;o
CTaTO'IHOe COOTBeTCTBl'le c Henocpe.n;CTBeHHhlMM J(3HHbll\1M OTibITa 

{§ 14). CMbICJI BTIIX YTBepm.n;e1nri1 6yAeT HCeH H3 .n;aJI1>He:ilmero. 

Ho ;n;o nepexo;n;a H BTHM BonpoeaM OTMeTHM e~e o;n;Ho coo6pa

meHne, HOC.Hm;ee qncTo Ka'lecTBeHHhlH xapaRTep. ·Em;e p:o BBe,[(e

HH.H BepOHTHOCTHhlX npe.n;cTanneHHM B RJI3CCIPieCRYIO Teopnm, 

)1;0 TOro HaR MDI C)J;eJiaJIM HaHne 6DI TO HH 6DIJIO Be"p01ITHOCTHbie 

npe.n;nonoIBeHHH, caM q,awr Toro, qTo M:E>I 11cxo.n;nM II3 HJiaccnqecHoii 

MexaHHHll, BJieqeT 3a co6oii HeB03MOIBHOCTb HCTOJil\OB3HHH rnan

HbTX yTBepm;ueHHH cpnsnqeCHOH CTaT11CTHI\ll, OTMeqeHHDIX B § 1. 
JJ.e:iiCTBHTeJibHO, HesaBHCHMO OT Toro; l\3ROH nepoHTHOCTHblH 

aaHOH pacnpe;ueJieHMR M~pococTOHHHH MDI npnMeM BHYTPII BbI

AeJieHHO:ii HaqaJibHbilVI OTIDITOM o6JiaCTH (aTOT 3aROH CHameTCR 

JIHlllh Ha pe3yJibT3Tax HCTihlT3HHH B p a 3 J1 II 'lI H bl x OTI:bITax), 

B ii; a H H 0 M paccMaTpMB3eMOM H3MH OTIDITe CIICTeMa IICXO)l;MT 

]f3 BTIOJIHe onpe)IeJieHHOro Mlfl\POCOCTORHHR H ;unIDReTCf.I TIO BTIOJIHe 

onpe.ueJieHHoii TpaeHTopnn cpa30Boro npocTpaHCTBa. H-e B03My

i:qaH TpaeRTOpIIIO CHCTeMbI, 6y;ueM npO:U3BO)l;HTb TIOCJie)l;OBaTeJibHbie 

lI3MepeHHH H3I\HX-JII160 OTHOCRJIJ;RXCH R CHCTeMe BeJIII'IHH (B co

OTBeTCTBJIH c l\JI3CCII'IeCROH T0ql\0H 3peHHH, MDI MOIBeM cqHT3Tb, 

qTo aTII II3MepeHHH He BJIHHIOT na cncTeMy). Eyp:eM, HanpnMep, 

npOH3BOJJ:HTb IIOCJie.n;onaTeJII>HDie OTihITbI qepe3 npeMena, 66JibIBHe., 

qeM npeM.f.I peJiaHca:a;nn no 1rnMepHeMbIM EeJIMqnHaM. B cooTneTCTBHH 

c yRa33HHO:ii B § 1 xapaRTepncTHRoii npo:a;eccoB peJiaRcaunn, pe

ayJII>T3TbI I13MepeRHM, npoH3Be;ueI-IHblX TIOCJie BpeMeHll peJiaHca

nIIH, 6yAyT pacnpe.ueJieHh1 corJiacHo cpJIIOHTyan:noHHOH cpopMy-
s· i 

ne wi = Ceh. PH.n;hl pe3yJibTaToB H3MepeHHH 6y;uyT, cne.n;onaTeJii,uo, 

c O)l:HOH CTOpOHbI, o6Jia.n;aTb BCeMH CBOllCTBaMH BepOHTHOCTHbIX 
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pH;rJ;OB, B qacTHOCTn TeM CBoiicTBOM, qTo TIOCJie;r:i;onaTeJTbHOcTb 

9Tl'.lX pe3yJibT3TOB He TIOA;r:i;aeTCH onncaHHIO TIPII TIOMOII.Vl .Ha:E\O['O 

61>1 TO HH 61>1.JIO aJiropncpMa (cBOHCTBO Regellosigkeit). OTHM CBoii

CTBOM 6yAyT' I\OHeqHO; o6JianaTb H pH.Ubl 6JIH3I\MX Apyr H'. Apyry 

H3MepOHHM ( l'.I3MepeHMH BeJIJiqMH, yam He HBJIHIO~HXCH He3aBHCH

MhlMII B BepoHTHOCTHOM CMbICJie), HO AJIH yAaJieHHbIX )l;pyr OT JJpyra 

Ha BpeMH peJial\cau.nn OTibITOB BepOHTHOCTHhlM xapaHTep pacnpe

)l:eJieHII.H p03YJibTaTOB oco6eHHO O'leBHAOH. 0TMeTHM e~e, qTO ne

pOHTHOCTHblII xapaHTep HBJieHHH, TIO.[{'t!HHHIO~HXCH cpJIIORTyaunoII

HOil cpopMyJie, HBJIHeTCH O]JJ!HM H3 Half60Jiee AOCTOBepH:blX cpaH'fOB 

cpn3MHH 11 OCHOBOM o6menpnHHTOi°I TeopnM cpJirouTya:a;nii. C Apy

roii CTOpOHhI, TIOCI\OJibHY paccMaTpnnaeMaH CHCTeMa, TIO nameMy 

TipeATIOJIO/HeHHIO, Jl;BHIBeTCH TIO OTipeAeJieHHOM TpaeHTOpnn, OTIH

CbIBaeMOil nncpcpepeHuTiaJibH:bIMH ypaBIJeHHID\Hl, TO B c e p e 3 y JI h

T a T 1>1 II 3 M e p e H n :M:, TIO Hpai'.i:Heii Mepe TipnHunrrnaJI1>HO, 

p: 0 JI iU: H hl JI M e T b a JI r 0 p M cp M. 

TaRIIM o6pa30M, JJH6o MbJ AOJIIBHbI OTRa3aTbCH OT OCHOBaHHOlf 

l~CJIHI\OM Ha I\JiaccMqecHOM MexaHHRe Teopnn CT3TUCT1fqecHHX 

Cl1CTeM, JIH6o, B TIPOTIIBOpeq1n1 c B03HMI{IlIHM H3 OilIJTa y6enm:e

HIIeM B TIOJIHOM npHMeHHMOCTH BepOHTHOCTHOro OIIHCaHHH, C'Cl]I

TaTb, qTo 9TIJ HBJieHHH He TIOAqHHHIOTCH HHRal\OM nepOHTHOCTHOM 

cxeMe, HMeIOT anropncpM, n JIMllib UM:HTMpyroT ne:RoTophle CBOH

CTBa BepOHTHOCTHhlX pH]J;OB (Mn3eC [13], CTp. 530). McXOAH H3 

EepoRTHOCTHoro xapaHTepa M3MeueHMH BHTpoTinn, Mn3ec TipnmeJI 

R 3a:fiJuoqeHJIIO, 'ITO AIIcpcpepeH:a;naJibHhle ypaBHeHMH MeX3HHRII 

(B qacTHOCTM, apro~ffqecRaH rHTIOTe3a) He MoryT paccMaTpF.IBaTbCH 

Hai~ ocHOBa AJIH TIOCTpoeHHH cTaTMCTnqecHoii cpM3HHH [8 ]. Mn3ec 

npe)l;JIOIBHJI qncTo nepoHTHOCTHYIO cxeMy oTincaHHH Tipo:a;eccon 

n CTaTHCTHqocHnx cncTeMax ( cxeMy THTia n:erreiI MapHoBa [14 1), 
HO· COBepIIIeHHO He CT3BUJI BOTipoc 0 CBH3H 3TOii cxeMbI c TIPMHI.J;H

naMM MHHpOMexaHHI\M. 

M3JIOIBeHHhlH B HaCTOHJI(eM Tiaparpacpe apryMeHT Hocn.T qncTo 

RaqecTBeHHhlii xapaRTep. XoTH HaJJ:n:ql:Ie yna3aH11oii .n:nJieMMbI 

6eccTIOpHo, OCHOBaHHblH JIHIIIb Ha uetI BhlBOJJ: 0 HeTipHrOJ.l;HOCTH 

I\JcaccMqecHoii MexaHHI\ll ;IJ;JIH TIOCTpOeHHH CTaTHCTHqecHOH cpl'13HRH 

He HBJIHJICH 6hl n:ocTaToqHo o6ocnoBaHHbIM. EcJin 61>1 Mhl He HaIIIJIH 

AaJibHeHIIIJ.IX apryl'~ieHTOB, ronopH.rn;Mx B TIOJib3Y TOro me BbIBOAa, 

TO MbI MOrJIM 6hl AOTIYCTHTI>, C:hOJib 9TO HJI l\tlaJIO TipaBAOTIOA06HO, 

qTo BepOHTHOCTH, B03HHI\aI01I(IIe B cpM3HqecHOH CTaTHCTMHe, He 

HBJIHIOTCH HaCTOHIIJ;JD.Ul BepOHTHOCTHMII, He o6Jia)l;aIOT BCeMH CBOfr:

CTBaMH BepOHTHOCTHhlX pH;rJ;OB, a JIIDIIb HMHTnpyroT HeHoTopble 

M3 HHX. HpoMe Toro, Mhl He HMeJHI 6DI B03MOIBHOCTH OHOH"CJaTeJibHO 

OTBeprHYTb TIOCJie;r:i;Hee JJ:OTiylI(eHMe, eCJIII 6bI MbI He MOrJIM HRIITM 

MIIbIX - OTJIHqHbIX OT HJiaCcMqecROH MexaHIUUI - npMHQIIIIOB 

MHHpoMeXaHHHH, CTIOC06HhlX CJiymMTb OCHOBOII AJIH HHTepnpe

T3UMII cpn3H"'IeCHoii cTaTHCTIIBH. O;r:i;HaHo rrpnBeneHHaH ;rJ;HJieMMa 
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MOrReT CJIYiRHTb HeROTOpbIM yna38HHeM TOI 0 HanpaBJieHUH, B BO

'TOpOM MbI ;IJ;OJIIBHbl 6yAeM ;IJ;BHraTbCH B AaJibHe:ttIIIeM .. 

VnoMHHOM 3AeCb me 06 OAHOii, oqeHb npoc'l'Oii, nan Ha3aJIOCb 

6bI c nepnoro B3rJIH)la, rroqf\e 3peHIUI, n03BOll.HIOme.li OCHOBaTb 

pHA pe3yJibTaTOB cTaTHCT11qecRoii MexaHHRH Ha OAHoii JIHIIIb HJiac

c:rrqecRoii MexaHHRe. H.~paTHO roBOpH, cyTL 9Toii T01IRH 3peHnH 

·3al\JII0"11aeTCH B TOM, qTo BCJieACTBHe HpaiiHeH CJIOJRHOCTH II <<3a

nyTaHHOCTH» cpaROBoii Tpael\TOpHH CTaTHCTHqecRO:ii CHCTeMbI no
BeAeHHe 3T0ll Tpael\TOpHH XOTH Ii OilllCbIBaeTCH anrop1nJnv10~1, 
HO HaCTOJibl\O CJIOIBHO, qTO Aame 3a oqeHb 60JibIIIl1e BpelVIeHa 

(ROTOphle MO/RHO onpeAeJIHT.b TO"'Uiee .. HanpII?trep npn IIOMOII{U cpaB

HeHHH c BpeMeHeM B03BpaTa) HMHTHpyeT noneAeHHe BOJIIfqlIH, 

-pacnpeAeJieHHblX no 38HOH8M CJiyqaH. }{a3an:OCL 6bI. TafH'.lM nyTe:.vr 

MOJRHO no.rryqJITb npH6JIIDReHHOe cor.rracne c BepOHTHOCTHbUUI 

:aaRoHaMH cpH3HqocRoit cTaTHCTHRH. Mb1 ynte yHa3b1BaJiu: B 9Tff\1 

naparpacpe Ha O):(HH liI3 HeAOCrrarrROB TaROH TOq1n1 3peHHH: nepOHTHO

CTHOe onHCaHHe HBJieHHH B CTaTIICTINeCHHX CHCTeMax H, B qaCTHO

CTH, BepoHTHOCTHOe OIIIICaHHe cpJIIORTyau~HM u 6poyHOBCl\OrO 

J];BIIrI\8HHH, HBJIHeTCH JIHllib npn6JinmeHHbIM II npIIMeHHMbIM ;D;JIH 

onpeneJieHHblX HHTepBaJIOB BpeMeHH; nanpHMep, J];JIH BpeMeH, 

cpanHIIMbIX c npeMeHeM B03BpaTa, nepO.HTHOCTHOe OIIMCaHHe 38-

ne]J;OMO np:uneJio 6nr R OIIIM6RaM.. B npOTIIBOpeqnn c 3TMM, OIILIT 

He A8eT HaM HHRal\MX orpaHH"IIeHHff AJIH B03M0iRH0CTH npnMeHOHMH 

'lllICTO BepOHTHOCTHbIX cxeM. l{aR Mbl yme OTMeqaJiu, HaJIHqHe 

O)lHOro JIIIlIIb STOrO npOTIIBOpeqHH eme He MOIBeT 38CTaBIITb Hae 

-OT6pocHTb Tanyro TOqRy 3peHIIH (XOTH 3TO rrpoTHBOpe~He llllIIH

:U:mIHaJibHO nnOJIHe MOIBCT 6hCTb pa3pemeHO qHCTO OnhlTHbIM nyTeM; 

.CM. rJI. V). 
f JianHaH me npnqHHa, no ROTOpo:M 9Ta TOqHa 3peHIIH COBepIIIeH

HO HenpHeMJieMa, 3al\JIIOqaeTC.H B TOM, qTo yna3bIBaeJ\taH ero IIO

·cTaHOBl\a onblTa - onpeAeJieHHe pacnpeAeJieHIIH neJI11qnH np1I 

Ha6JIIOAeHHH HINeM He B03Mym;aeMOH 9BOJIIOI(Hll CllCTeMhl 3a }J;JIHH

Hhie upoMea~yTI\11 npeMeHH (Ha H3blliC l\JIB.-CCilqecHOM MCX8HHl\:U -

3BOJIIOJJ;HH CHCTeMbI np1I J_{BHmeHHH no 3a]J;aHHOii: cpa30BOM Tpael\

TOpHn) - COBepIIIeHHO OTJIIfqHa OT 061>1qHOM Il0CT3HOBl\H OTibITOB 

B CT8THCTHqecROii MexaHHRe, onbITOB, CJiymam;HX AJIH ycTaHOBJieHHH 

n rrponepRM ee nepoHTHOCTHbIX 3aRoHOB. B 3TMx nocJiep;HHX orrbl

Tax Mbl HeorpaHII1IeHHO nocnpoII3BO;IJ;HM HCl\OTOpoe HaqaJibHOe 

COCTOHHHO ( Ma:«pOCl\onnqeCI\II onHC8HHbIH H0¥IlJieiiC YCJIOBIIM}' 

npnqe:M: 9TO COCTO.RHIIe Ham,n;bIM pa3 BOCnpOH3BOAHTCH H8M <<3aHOBO», 

T. e. paccMaTpHnaeMOe naqaJibHOe COCTOHHHe B HaIIIlIX onhlTaX 

OTHIOAb He o6H38HO B03HHI\arrb B rreqeHHe OAHOM H TOlI me H8B03-

MyIUeHHOM 3BOJIIOUIIH CHCTeMbl (T. e., He o6H3aHo JiemaTb Ha O;IJ;HOU 

lI TOJ1: me cpa30BOH TpaeRTOpHH). ,ll,JIH B03MOIBHOCTII ycTaHOBJieHHH 

BepOHTHOCTHOrO 3fil\OH3 ;D;OCTaTo-c.n10, p_a3yMeeTCfl, D03MOiRHOCTJi 

HeorpaHnqeunoro BocnpoH3Be}J;eHHH cooTne:'cTnyroII{ero ROMn.:ieRca 
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ycJIOBIIH. Ilpn STOM, HOHeqHO, OTCYTCTBYIOT Hainm 6bI TO Hli 6bIJIO 

orpaHnqeH:UH, CB1I3aHHbie c TeM, q'fO COCTOHHH.H, COOTBeTCTBymmlie 

ROMIIJieHcy ycnOBIIii, ocym;ecTBJIHIOTCH B rrpo:qecce o;z:i;Ho:iI II TOM 

me HeB03My:m;eHHOR BBOJIIO:qlIII cncTeMhl (qTO Tpe60B3Jl0 6bI, B "IJa

CTHOCTH, orpOMHhIX, npaHTnrieCHrf Heocy:m;eCTBIDVl:bIX BpeMeH na-

6JIIO;IJ;eHHH). B BTOM 3aHJII0"1IaeTCH cyTh caMoro orrpe.rreneHIIH Bepo

HTHOCTII, caMoro IIOHHTIIH BepOHTHOCTHOro 3aHoHa. 

Ha cyIT(eCTnoBaHIIII BepoHTHOCTHOro 3aHoHa, CBH3a1moro 

c B03MOIBHOCTbIO HeorpaHn"lleHHOrO BOcnp01I3Be)I:eHlfH O)]JfOro Fr 

Toro me I\OMIIJiel\ca ycJIOBIIH B Ile3aBIICIIMbIX OilbITax' OCHOBaHO 

II cy6'heHTIIBHOe "llYBCTnO yBepeHHOCTII, c I\OTOpbIM MI>I B enlIID1"11Ii0M 

.n;aHHOM OilhlTe OrRII;IJ;ael\I ocym;eCTBJieHIIH co6bITIIH, IIMeIO~ero 
BepoHTHOCTb, nocTaToqno 6nn3Hy10 H e;z:i;1IH1I1~e (HanpnMep, oan1-

.n;aeM, qTo npo:qecc no:H.n;eT B cooTBeTCTBIIM c H-TeopeMon). 

BcHHoe 06ocJI0BaH1Ie CTaTIIC'fMRn ,UOJHRHO, npem.n;e Bcero~. 
p;aTb IIHTepnpeTaUlfIO BepOHTHOCTHblX 3al\OHOB crraTIICTIII\II (B "IJa

CTHOCTII, 3aROHOB I\HHeTIIHII II 3a:H'OHOB <f>JIIORTyau11n) B IIX 06bPI

HOH <}lopMe - npH He3aB:uCIIMbIX nocnpoH3Be.n;eHlffIX HaqaJibHoro 

I\OMUJieHca ycJIOTIIIM (OTHOCIITeJibHO BCeX 3TIIX BOIIpOCOB CM • .n;aJib

me, n qacTHOCTR:- § 12 R 13). PaccMaTplilBaeMaa TOqKa 3peHKH JJ,ame 
He .n;aeT B03MOIBHOCTII IIOCTaBHTb Tanyro :sa.n;aqy.. 0THOCIITeJibHbie 

"llaCTOCTJlI Ral\OrO-JIH6o HBJieHMH B;IJ;OJlb ;IJ;3HHOM <}la30BOM Tp3el\TC

p1IH, BOo6m;e rOBOpH, HMJ\aH He CBH3aIIhl c BepOHTHOCTHMII 3TOrO 

.HBJieHIIH .n;o Tex nop, nona Mbl He IIOCTYJIIIpOBaJIII BepoHrfHOCTHbIH 

3aHoH pacnpe.neneHIIH Toqe.H caMo:ii TpaeHTOPIIII.. TaRoli nocTynaT 

caM nyrH]l;aJICH 6hl n o6ocHoBaH:ulI, ROTopoe, HaR 6y.n;eT BM)];HO .n;aJib

rne, He MOrReT 6b1Th .n;ano B HJiaccuqecHoii Teopnn (CM., B qacTno

CTH, § 20, a). 

Ceiiqac rRe, qTo6I>I IIOJIHOCTbIO oTHa3aThCH OT paccMaTp11naeMoii 

rroqJ\II 3peIUIH, )J;OCTaTO~O CI\a3aTb, qTO IIplI HOBOM DOCIIp01I3Be

}J;eHIIJl HaqaJlbHOro COCTOHH:UH, 6Jiaro;z:i;apH npon30IIIep;meMy B03-

l\iiym;eHIDO, cn:cTeMa MomeT ORa3aTbCH Ha <f>a30BOH TpaeHTOpHII B0-

o6me OTJilfCll-IOtl OT TOH, ROTOpaH 6bIJia B npe.n;rneCTBYIOmeM OIIbrre. 

CaMo co6ou pa3yMeeTcH, qTo nplI o6ocHOBaHIIM cTaTIICTIIHn cooT

BeTCTByro:m;ym IIHTepnpeTa:qlIIO .n;on.meH IIOJIYqlITb II OIIbIT, 3aI~JIIO

qaro~IIHCH B )J;JIIITeJibHOM (BHJII01Iarom;eM 6oJibIDOe ROJlnqeCTBO 

BpeMeH pena1wa:qHH) na6nro;z:i;eHIIJI CHCTeMhl, He IIO)];BeparnHHOH 

HIII\3RHM B03My:ru;eHIIHM. llMeHHO K TaHOMY OllbITY OTHOCIITCJI npH

Be.n;eHHHii B Haqane HaCTOHIT(ero naparpa<f>a apryMeHT, HBJIHrom1Ii1:

CH HeROTOphlM )l;OBO;IJ;OM npOT12IB B03M0iRHO CTII o6ocnoBaJIMH <f>1I31I

"IJeCROH CTal'HCTIII\Ji npn IIOMO~H I\:Jl8CCMqecHOM MexaHIIRII. 

§ 11. l(eJib, I\O'fOpaH CTaRttTCjJ nepe.n; MexaH:rrqecKHM 060CHO

BaH1Ie1vr CTaTMCTIIRil, 3aRJiroqaeTCH B TOM, qT06bI, IICXOti;JI II3 onpe

;o;eneHHOro HaqaJibHOrO COCTOHHHH ( c coo TBeTCTBYIOmeii o6JiaCTbIO 

<}laaoBoro npoCTf'aHcTBa Ar 0), nony'IHTb cornacyrom;1IeCH c onhl

TOM BepoH1'HOCTHhle YTBepm.n;eHHR o B03MOIBHbIX pe3yJI1>TaTax 
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6yJJ;ym;11x 113Mepemri1: (Hanp:uMep, qepe3 BpeMH peJia:Hcan:u:u) .. 

Ho B HJiaccifllec:Holi MexaH:u:He YTBepm;ueHH.H o 6ynym;eM cBH3aHI>I 

O)];H03HaqHOH CBH3bl0 c YTBepm.n;eHHHMli 0 H8CTOHm;eM (a TRHme 

n 0 npOIIIJIOM). 

EcJIB. B MOMe11T BpeMeH:u t cpynm::i::ua pacnpeneJieHHH /i, To B MO

MeHT t=== 0 OHa 6bIJI3 lo== u _ dt, r,n;e u - YHHTapHblM onepaTop 

npeo6pa3oBaHHH cpa3oBoro npoeTpaHCTBa. l\1omHo c:Ha3aTb, qTo 

B 3TOM CMbICJie HJiacc:uqec:HaH Mexan:uua He 3HaeT pa3HIU.J;hl ivrem;uy 

CROJib yrO]J;HO p:aJieRHM JI CHOJib yrO):(HO 6JIH3KHM 6y,n;ym;MJ\1I {IIJIH 

HacTOHI.IJ)nt:). IlosToMy coBepmeHHO 6eccMhlCJieHHIJ TiacTo npoH3HO

CMMHe clJpa3LI Bpone cne;uyromen: «6naronapa 6oJII>IIIOMY 'HICJIY 

MOJie:HyJI MatipOCROIIIflleCHOH CHCTeMhl, 60JibIBOMY "llHCJIY MOJie-

. RYJIHpHbIX cTOJIHHOBeH:nR :u T. ;u. MOiKHO C"llHTaTI>, qTO qepe3 cpaB

HHTeJII>HO Ropontoe BpeMH B03HHHHeT COCTOHHHe, He3aBMCHMOe OT 

HaqaJibHOro, qTO )J.aeT OCHOnaHHe )J;JIH npH.MeIIIlMOCTff R Ta:HHM 

cJicTeMaM Teop:u:u BepO.RTHOCTeii». TaRH:M o6pa3oM, npennonon-Lcn-111H 

0 cpyHHUMH pacnpe,n;e:rnHHH ft n MO~WHT Bpel\rnHH t OL(H03Ha"llHO npe

o6pa3yIOTCH B npe,n;no;iomeHHH o <}lyn1n.(:u11 pacnpe,n;eJrnHnH ft
0 

B HaqaJ1hHbii1 MOMeHT npeIVteHH to. IloaTOMy BepOHTHOCTHbie yTnepm

p:eHHH n RJiaccRqecHoi! MexaHHRe - sTO YTBepm~eHMH o pacnpe

JJ;eJieHHH Hff•IaJibU:bIX M:unpocRon:uqecH:HX cocTOHHHit BHYTPH BbI

JJ;eJ1eHHOM HaqaJibH:bIM OIIhlTOM oGJiaCTil cpa30BOrO npocrrpaHCTBa Lif o· 
:Mb1 BH,n;eJJH, q'fo sTn YTBepm,n;m-rMH IL"l\feIOT cpop:rvry yTnepm;.I;eHHll 

0 paBHOBepO.HTHOCTH MI1RpOCHOIT12IqecHnx COCTOHHHM (CM. § 4). 
06biqHo npu MaTeMaTn-cieCKHX H3JIOJReHI1HX CTaTHCTiflleCHOH Me

XaHMHH orpaHINI1BaJIMCb TeM, qTo ROHCTaTHpoBaJIIl 9TY panHO

BepOHTHOCTb MHRpocRonnqecR:ux cocTOHHHM BHYTPH Lif 0 :u r.rnyqaJin 

CJieJJ;CTBHH aToro npe;unOJ1om:eHHH. Mem,n;y TeM, 3a,n;aqa nacToam;ero 

o6ocHOB8HH.R CTaTHCTHRil He paapeIIIaeTCH 9THM npe;a;noJimIWHHeM 

o paBHO.BepoHTHOCTH, a B03HHRaeT nMeHHO B 9TOM nyHHTe. EcJIM 

61>1 9TO npe;a;IIOJIOiKeHHe 6LIJIO npaBF.IJTbHbIM (B ;n;aJJI>Hei1:nu1x napa

rpacpax Ml>I IIO:HameM, "l_ITO OHO coBepmeHHO HenpamJJibHO)' TO 

3a;ua-qa o6ocHOBaHHH cTaTHCTillin 3aRJiroqaJiaCb 6LI, npemJJ;e Bcero} 

B TOM, qT06hl o60CHOBaTb sa:HOHHOCTb 9TOrO npe;unoJiomeHHH -

OTHIOllb He oqeBHJlHOro, a, HaH 6yp:eT BHL(HO 113 ;uaJibHfffunero, 

JJ;ame He IIO]J;):(aiomeroca o60CHOBaHHID (§ 12 H 13) H npOTHBOpe

qam;ero onhlTY ( § 14) . 
OT~rnTHM o}J;ecb »~e, "llTO TOqita 3peHHH, yorJiaCHO ROTopoFi np:u

MeHHMOCTb CTaTMCTJIKH OCHOBIJBaeTCH Ha yHIIBepcaJibHOH cnpa

BeL(JIHBOCTH npennonomeHHH 0 paBHOBepOHTHOCTil (paccMaTpH

BaeMoro Hal\ HeROTOphl~i IIOCTyJiaT, OTHOCHm;HHCH R HaqaJibHhll\'.I 

COCTOJIHHHM, BCTpeqaeMbil\1 B np:upo;ue), cpa3y me HaTaJIHHBaeTCH 

Ha TPYAHOCTI> coBepmeHHO np:nHIJ;Hn:uaJII>Horo xapaHwpa: TaRaH 

TOq:Ha 3peHHH He ;:caeT B03M0JRHOCTH onpe,n;eJIHTb r p a H n u: hI 

II p J1 ;J 0 i<R Ii M 0 C rr II cp II 3 II q e C ti O H C T a T H C T Il l~ JI. 

8To 3aMe"llaHne, HOTopoe ceiriac 6y,n;eT noacHeHo, He HMeeT xapaR-
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Tepa oHoH'iaTeJlbHoro BhIBo.n;a, coxpa1u:noiqerocn B .n;aJI1>He.HmeM 6e3 

H3MeHeHIUI, B TaHoi'c }Ke cpopMe (OHO 6y.n;eT p;aJibIDe Hal\ 61>1 BRJIIO

"lleHO B 6onee 06iq11e coo6pame1n1n). 3To 3aMe"llaHne HBJIHeTCH He

HoTopI>IM rrpenBap1ITeJlbHLIM 3aHJIIO"llCHIIeM, II y>He Ha HacToffu~eft 
CTa,n:.r11I HaIIIMX paccym,n;eHMH yHa3hIBaeT Ha Te He.n;ocTaTRII pac

CMaTplIBaeMoii T0'1RII 3peHUH, 113-3a ROTOpbIX OHa ne MOil\eT 6uTb 

npH3HaHa y,n;oBJieTBOplITeJibHOH. 

HaR MhI Bn)leJIII B § 6, o6'I>HCt-IeHIW Toro, qTo coBo:nyrrHOCTb pe-

3YJibTa'l'OB t}>II31'.I"lleCROH CTaTHCTIHiH rrpMJIOmMMa He 1-\0 BCeM, a JlMllib 

1' HeHO'l'OpbIM .n;nnaM:wieCHIIM CilCTeMaM, 3aRJIJ01:.IaeTCH B TOM, "llTO 

JIHIIIb neROTOpI>Ie )J;MHaMnqecI\IIe CIICTOMhl HBJlf!IOTCH pa3MeID1IBaIO

~ID\H1:CH, II JlHllib IIOCJie,n;Hue MoryT 6LITb CTaTHCTH"lleCRHMII CIICTe

MaMJI. Ho, .n;onoJIHHB rrocTyJiaT paBHoBepOHTHOCTII HaqaJibHhIX 

COCTOHHHii Tpe6oBaJnreM pa3MeIIIHBaHMH, MLI eiqe He rroJiy"llaeM 

HHI~aRMX OCHOBaHTIH orpaHl1"11IITb o6naC.Tb crrpaBe)J;JIMBOC'l'II CaMoro 

nocTyJiaTa paBHOBcpoHTHOC'l'11 o~HJil\Hf JIHillb pa3Memnnarom;1IM1ICH 

CMCTeMaMn. 

,aeuCTBl'.ITeJiblIO, rrocTyJiaT paBHOBepOHTHOCTM OTIIOCIITCH R 

H a 1:J a :11 b H bl M COCTOHHHHM .D;lfHru"\fll"lleCHlIX CUCTeM' H II0-

9TOMY HeT HJIHaIHIX JI 0 r JI q e _c f\ n x OCHOBaHHM nplllieHHTb ero 

I{ O.D;HOMY THIIY )J;IIHaMH'IeCHIIX CIICTeM II He rrpHMeHHTb H .n;pyroMy. 

lIHa"lle rOBOpH' rrpoBe.n;eHMe pa3J.IH"llHH Mem.n;y pa3HhIMH TIIIIa:\Ui 

CHCTeM ITO OTI-IOllieHHIO R IIOCTyJiaTy paBHOBepOH'l'HOCTII 6MJ10 6hJ 

COBepmeHHO He06'bHCHill\il:bIM HapyrrieHIIeM CTpOHHOCTII TeOpHn. 

HeTpy.n;Ho BM)J;e'l'h, "llTO nro6an RJiaccHqecHaH Teop1IH He MOH{eT 

00.n;epmaTb TeopeM, rroRa31>IBaroiqIIX, "llTO paBHOBepOH'l'HOCTb MII

npococTOHHMH 3a.n;aHHOM o6JiaCTII MOiROT 6nITh rroJiy"lleHa (XOTH 61>1 

.D;i!H orrpeueJieJIHhIX TMIIOB CMCTeM) Hal\ CJie)J;CTBIIe 8BOJIIOUHU 

eUCTeM:bl 3a rrpe.n;IIIeCTBYIOII~eo npeMH npu JII06bIX pacrrpe,n:e.rreHMHX 

uaqaJibHhIX COCTOHHMii. Bee paBHO B03HIIRaeT He1rn6emHhlll B RJiac

C:WieCROH MexaHHRO Borrpoc 0 TOM MJIII HHOM pacrrper.i;e~eHHI1 co

CTOHHIIH, rrpe.n;meCTBYIOiql'lX 8BOJIIOIU1H, II 0 rrpWIIIHax, ROTOp:bie 

l103BOJlJIJlH 6.bl rrpoBeCTM B 8TOM OTHOIDeHIIII pa3JI:H"l1He Mem.n;y C11-

CTeMaMII pa3HhIX TIIIIOB (CM. § 12 II 13). Ho, rrpnnHB rrocTyJiaT 

paBHOBepOHTHOCTJI Ha"llaJibHbIX MMRpOCOCTOHHHH no OTHOrneanro 

.hO B c e M Jl;IIHaMU11:eCRHM CIIC'l'OMaM, M:bl HelI36e>RH0 ·rrpH,n;eM R CJie,n;

CTBifHM, c CaMoro Ha"llaJia CTOHiqHM B rrpHMOM npOTJIBope-qr111 c OII:bI

,.fOM. HarrpHMep, ecn:u Ha'tlaJibHhIH onHT .n;an onpeAene1n1oe 3Ha

"'IeHne aHepru11., TO paBHOBepOHTHOCTh M.l1.RpococTOHHHii HhI)J;eJieH

HOH rroBepxI-IocTII paBHOH aHepr1nr rrp1IBo,n;nT H rn66coBCROMY 

pacrrpe,n;eJieHHIO MaJII>IX qacTei1: no sHeprHHM. EcJIH TaRoiI pe3yJin

TaT c rrepBoro B3rJIH~a II MOIBe'l' !IORa3aTbCH npaB)J;OIIO)l06HbIM )J;Jlf! 

CIICTeM, I\ 'EOTOpnIM Mhl rrpuMeHHeM CTaTIICTI·U~y, HaIIplIMep )J;JlH 

u,n:eaJibHoro ra3a (M1>1 YBII.D;Hl\1 B § 14, qTo Ha caMOM )J;en.e 3TOT pe

BYJlbTaT II )J;JlH TaRJIX CIICTeM HeciipaBe,n;JIHB)' TO )J;JIH CIICTeM, I\ I\O

TOpI>IM CTaT1ICT1II\a HerrpUMeHHMa, aarrpnMep l(JlH CIICTeMhI qacTei1 
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CJIOmHoro MeXaHJf'IeCROrO c·ranRa M~M .llJlH CMCTe:MbI MOJieRyJI ra3a, 

]IBil}RylI(eroCH RRR ueJIOe HepaBHOMepHO, 8TOT pe3yJib'l'aT 3aBe,ri;OMO 

JIOIBeH. 

TaKHM 06pa30M, rrocTyJiaT paBHOBepoHTHOCTH Ha-c1aJI1>H1>1x Mn

RpococTOHHIIii, ecJIJI MhI oro .n;onycnaeM 6ea .ri;orroJIHHTeJI1>HhIX orpa

n1:rqeHn:ii, JllHIIeHHblX BCHRHX JIOrH'leCRMX lI qn·rnHqeCRHX OCHOBaHnn' 

T. e. eCJIII Mhl ero .n;onycnae:M no OTHOIDeHHIO RO BCeM )lJIHa:M::w-1ecRIIM 

CHCTeMaM, a He TOJibRO pa3MemnnaIOI1(11MCH, n03BOJIHeT HaM no

JIY"lillTb pHA BnIBO.IJ;OB ~H3IflieCROH C'l'aTHCTIIRll Raf\ no OTHOIIIeHnIO 

H CHCTeMaM, R RO'"I'OpblM B .n;eHCTP.JITeJibI-IOC'"l'H CTaTllCTUl{a npHMeHH

Ma, TaR JI no OTHOIDeHHIO R CHCTeMa:t\1, h ROTOpnIM CTaTlICTIIRa 3a

Be)];OMO HenpmieHuMa. III-Ia11e roBOpH, ncxo.]J;H II3 Toq1~n 3pOHIIH, 

OCHOBaHHOH Ha 8TOM IIOCTyJiaTe, Mbl He MOiUeM ;n;aTb J.IOrHqeCRII 

y.n;oBJieTBOpHTeJibHOrO M O.IJ;HOBpeMeHHO corJiacyrom;erocH c OnI->ITOM 

onpe.n;eJieHHH THnOB ·rex CJICTeM, Ha l\OTOphie )];OJillilIO pacnpOC'l'pa

HHTbCH J:(eiicTBHe sToro rrocTyJ1aTa. 8To H&,'lHeTcH HOCBeHHhIM yHa

saHueM Ha TO, 11·ro .n;aHHI>Iii nocTyJiaT Boo6rn;e JiomeH, 'l'. e. Ha TO, 

'ITO OH rrpoT11Bope11HT onhrI'Y (CM. § 14, a TaRme § 12 JI 13). B cn:e

.UYIOIT(IIX rra parpa~ax nol\a3ano, 1ITO OTCYTCTRHe y.n;oBJieTBOplI'l'ellh

HOro coi·nacuH JioruqeCROM M <PH3M1IeCHOlr CTOpOH TeopMII - cnc;::i;

-CTBHe caMbIX rJiy6oRMX CBOMCTB RJiaccM11ec1~oii IIHTOprrpeTaun:n 

CTaTJICT:UUII, CJie)l:CTllUe npJIIDJ;IIIIHaJibHOll rropO"'IHOCTJI TaI~On 
MH'l'ep npeTau uu. 

§ 1-2. OcHOBHYIO MbICJib M3JiomeHHOH n § 8 Teop1ur ~ Teopnu, 

)laIOm;eii MaRClIMytv1 TOro' "CI'l'O MOiReT ,rraTb RJiaCCMqecI{aH To~rha 
3peHHH,- MOJRHO CtPOPMYJIMpoBaTb CJie.uyIOIT(HM o6pa30M: 3aROllM 

CTaTJICTHRII rr ·repMO)J;MHaMJIRII cyIT(eCTBYIOT noTOMY' 1ITO )];JIH CTa

'TMCTI~IeCRMX CMC'l'eM (HBJIHIOIT(IIXCH CHCTeMaMH pa3MelliMBaro~eroCfl 
THrra) cnpaBe)];JIHB paBHOMepHbIB aaHOH pacnpe.ri;eJieHllH Ha1IaJlbHhlX 

MHRpocHonnt:JecRHX coc·roHHHM BHyTPII BhI,ri;eJieHHOiI OIIbITOM ooJia

CTH tPa3oBoro npocTpaHCTBa Lif 0 • ToJII>RO npu sToM ycJionnu Mh1 

IIOJIYlllll\iI, B 11acTHOCTH, nocJie BpeMeHH peJiaRcauJIH paBHO:MepHOO 

pacnpe.n;eJieHHe BepOHTHOCTeH Ha noBepXHOCTH 3a.uaHHOR aHeprnH. 

I1Ha11e ronopH, cy1n;eCTBOBaH1Ie 3al\OJIOB CTaTMCTHHII I1 TepMo.ri;u

HaMJIKJI (JI3BeC'"f'HhIM o6pa30M BhITeRaIOIT(HX H3 pe3yJI1>TaTOB ·reo

pun § 8) OCHOBaHO Ha cym;ecTBOBaHHII onpe.ri;oJieBHOrO 3aHotta 

pacnpe.n;e11eRMH naqaJinHhIX MM.Rpococ'l'OHHIIl1 BHYTPH 06JiaC'"l'M ilf 0 ; 

a HMeHHO - paBHOMepI-Ioro 3aRoHa. 

q TO 03Ha11aeT cyll(eCTBOBaHJie paBHOMepHoro MJIH 6JIJI3ROro 

I\ paBHOMepIIOMY (AJIH onpeneJieHHOCTM 6y.n;eM I'OBOpHTb 0 paBHO

MepHOM) 3aRoHa pacnpe.n;en:eHIIH Ha"llaJibHhlX MMH:pocOC'l'OHI-Ufii: 

BffYTpH o6JiaCTH Lir o? 8To 03Ha11aoT, 1ITO rrpH 6e3rpaHHqHOM rrpo

)];OJI.IBOHJIH pH.n;a onnITOB, 3a:RJII01IaIO~HXCH B onpe.ri;eJieHHI1 IIOJIO

JKeHHH CJICTe:M:hl B <}la30BOM npocTpaHCTBe, rrpn BhI)];eJieHHU TeX 

CJiy11aeB, ROr.n;a CHCTeMa oRa3aJiaCb BHyTpH Lir Ot JI npH .n;oyT01IHe

HIIH IIOJIOiReHIIH CHCTeMhI .n;o MaRCH1\iaJI1>Horo, .n;onycRaeMoro RJiac-



ClflieCHO:ii MeXaHnl\OH rrpeAeJia, T. e. AO TOql\n tPa30BOro rrpocTpaH

CTBa, MbI 6yAeM rrpn6nnmaTbCH R paBHOMepHOMY pacrrpeAeJieHMIO 

MHHpOCOC'fOHHMIT BHYTPII ~r o· Ilo 3al\OHY 6oJihlliIIX qnceJJ 8TO 

3Ha"IIHT, Harrpm1ep, "IITO orrpeAeJieHHaH o6nJlIHLIM o6pa30M 9MlIH

puqeCHaH lf?yHHII,MH pacrrpeneJieHJIH 6y,D;eT O'l'JUiqaTbCH OT tPYHKII,MM, 

orrncMnarome:i1 panHoMepHoe pacrrpeAeJien~m, MeHbIIIe, qeM Ha 

JII06yro, CKOJib yro]IHO MaJiyro BeJIIIlJMHY (3a pa3HOCTb tPYHKqMH, 

MOlliHO rrpHHHTb, nanpHMep, BepXHIOIO rpaHMUY pa3HOCTI1 tPYHH

ll,MH B COOTBeTCTBYIOTIVIX TOqJ~ax) c nepoHTHOCTbIO, CHOJlb yrOAHO 

6JIH3HOii H e)J;MHHn;e, ecJIIJ qncno OIIbTTOB 6o;ibme COOTBe'rcrrByIOII{ero. 

AOCTaTOl:IHO 6oJibIIIoro qucJia. McrroJib3YH ycuJieHHhIH 3aHoH 

6oJibIIIMX '-IMcen, Momno cHa3a'l'b, qTo rrpu Bo3pacTaHMH pHAa orr:w .. 

TOB, rrpunOJJ:H:IQMX R ocyrqeCTBJieHJHO o6JiaC'l'M ~r 0, 9MlIHpH1:IeC

I\aH 4>YHH1J;MH pacrrpe.ueJieHMH 6y,D;eT CTpeMMTbCH H paBHOMepHOM 

<}lyHHII,MM pacrrpe,D;eJleHMH, T. e. c nepOHTHOCTbIO, CI\OJib yro)J;HO 

6JIM3ROR I\ 0AMHHU:e, pa3HOC'l'b tPYHH1J;MH CAeJiaeTCH II 6yAeT OCTa

BaTbCH (rrpE B03pacTaHUH "llMCJia OIIbITOB) lVWHbIIIe JII06o:ii, CROJ.lh 

yro):(HO MaJIOH BeJlJI1II1Hbl, ecJIM TOJlbKO "IIMCRO OllhlTOB CJ:(e~aeTCH 
66JiblliHM HeHOTOporo AOCTaTO"llHO 6oJlbIIIOro "llHCJla. 

CcpopMyJinpyeM cpa3y me Bonpoc, HBJIHIOU(HMCH n,enTpaJibHbL"J\iI 

no nceM aHaJI1rne paccMa'rpunaeMoi1: RJiaccn-c1ecHon Teopn:u: MomeT 

JIM 6:01Tb ,uorryll(eHo B Teopuu, u:eJIJIIWM orrnparoll(e:iicH Ha HJiac

CJiliecRyro MeXaHlIBY' Cyll(eCTBOBaHne yRa3aHHOro BbIIlie BepOHTHO

ro 3aHOHa pacrrpe,D;eJ.IeHIUI HaqaJibHbIX MlllipOCOCTOHHMH (paBHOMep

HOro HJIM name JI ro 6 o r o o rr p e A e n e H H o r o 3aHoHa 

pacrrpeAeJieHHH)? llHa"lle roBOpH, MOJReT JI~ B MHpe, I~eJlMI-\:OM 
OlIMChinaeMOM l\Jiacc11'tlecHoi1: MeXaHilROH, cyll(eCTBOBaTb TaHoii 

3aHoH? BcHHM:ii tPM3R"lleCHMM 3aRoH ycTaHaBJIMnaeT ~BH3b ABYX 

yTnepmAenuii. Ilpu BhIITOJIHeH1u1 HOMrrJieHca ycJionml A c Heo6-

xonnMoCTbIO 6ynyT ocy~eCTBJlHTbCH ycTaRaBJIMBaeMbie 3aROHOM 

c.rre,n;cTBMH B.. Harrpmrnp, rrpn DLIIIOJIHeHMH ycJIOBMH A -- H30-

JIHponaHHOCTM CHC'l'HMhI - 6yAeT ocyrqeCTBJIHTbCH ycTaHaBJIMBae

MOe 3aHOHOM coxpaneHMH HI\HIYJlbCa cJie)J;CTBMe B - rrocTOHH

CTBO rroJIHoro HOJilf'IeCTBa JlBIVKOHMH c11cTe:M::o1. MJIM - rrpmiep 

coBepmeHHO MHoro xapaHTepa: rrpu ycJionnu A - HaJIJilIMn Ma

Kcm1aJibHO IlOJIHOro OTibITa Hall BOllOPOAHhlM aTOMOM, ycTaHOBMB

IIIHM l\BaHTOBbie qucna n, l 11 ni, 3al\OHbI H:BaHTOBOM MeXaHMHII 

BJieHyT CJieACTBMe B --IlJIOTHOCTb BepOHTHocrrM HOOPAMHaThl orrpe

AeJIHeTCH tPYHHU:Mffff J 'l'11

n,l,m j2 • 

B cJiyqae MRRcm1aJibHO rronHoro onI>rra n 1maHTOBo:ii MexaHHRe, 

BI>IITOJIHeH«e ycJionni.1 A c Heo6xoAHMOCTbIO BJie"lleT 3a co6o:ii cJieA

CTBMe B: nepOHTHOCTHhlll 3aHOH, y1m3bIBaeM:OIH <}lyHHn,MeiI 17n,l,m12 ' 

II, B qaCTHOCTM, Te BhIBOAhl, l\OTOpbie M3 3TOrO 3al\OHa MoryT 6b1Th 

CAeJiaHhl rrp11 IIOMOU(M 3aRona POJibIDHX qnceJI. HarrpoTnB, B pac

CMaTpunaeMo:ii HaMn HJiaccnqec1mii Teop1nr H e o 6 x o JI M M a fl 

c B H 3 i, M e m A y y c JI o B M e M A - ycTaHOBJleHlieM Toro,. 
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qTO CHCTeMa HaXO,D;IITCH B o6;iacTH Lir 0,- H c ;i e ,n; c T B IJ e M B -
HaJIJil.IJ:IeM Ra:horo-JIH6o oIIpe,n;eJieHHOrO (HaIIpMMep, paBHOMepHoro) 

3aKoRa pacIIpe,n;eJieRHH MIIRpococToHRHii BHYTPH ~r 0 - H e 

M o m e 'I c y m e c T B o B a T .b. HJiaccJ:I"tJecRaH MexaHuna IIO

BBOJIHeT, RaROB 6hI HM OI:JJI 3aRoH pacrrpe,n;eJieHUH B, rrpe,n;cTaBHT:b 

ce6e Cl\OJIL yro,n;HO ,n;aJieRO npop;OJI.iI\aIOmHHCH pH,n; CJiyTJaeB, ROr,n;a . 

OIIbIT' 38HJIIO"ll8IOJI{HHCH B onpe,n;eJieHilII IIOJIOil\eRlIH CHCTeM:OI, 

yRa.meT Ra ocymeCTBJieRHe o6JiaCTH ~r 0 (T. e. Ha HbIIIOJIReRHe . 

ycJioBHH A), Tor,n:a Ra:R: oIIpe,n;enHeMaa aTHM pH,n;oM aMIIHpHTJecRaH 

cpyRl\D;IlH pacrrpe.n;eJieHilH Re 6y,n;eT npn6JinmaT:bCH R cpyHRD;HII 

pacIIpe,n;eJieRHH B (T. e. cJie,n;cTBHe B Re 6y,n;eT B:1>1IIOJIHHT1>cH). 

ToJI1>RO TITO yrroMHRyTaH B03MOIBHOCT:b II p e ,n; c T a B n T i:, 

c e 6 e TaRne pH,DJ:>I 03HaTJaeT B RJI8CCH"tJeCROM MexaRHI-te Il03MO.i:R

HOC.TL HX C03~aT:b, T. e. II 0 ,n; 0 6 p a T :b TaRne MlllipOCROIIJilie

CRUe orrpe,n;eJTeHIIl>Ie COCTOHHHH CHCTeMT:>l, ROTop1>1e o6pa30B3JIH 

6h1 pH,n; c yRa3aRHHMH cBoiicTBaMJL 

IlcRyccTBeHHhlM IIon;6op cJiyqaeB, ROTop1>rn IIpnBeJin 61>1 R TaRnM 

pH,n;aM, OCROBaR Ra IIO,n;6ope MHRpocROIIJilieCl\HX COCTOHRnH BRyTpH 

o6JiaCTH ~r 0, T. e. Ra COOTBeTCTByrom;eM IIO,n;6ope ReROToporo 

,n;onOJIRHTeJI1>Roro ycJIOBHH a, xapaRTep1I3yrom;ero cncTeMy n cy

m;ecTByrom;ero Hapa~y c ocRoBHhIM ycJIOBHeM A, Tpe6yrom;m1 TOJII>Ro 

Toro, "tJTo6u cncTeMa aaxo,n;nJiac1> B o6JiacTH ~r 0 • CymecTBeRRO 

IIO,D;1IepRRyTL, 'LJTO B RJiaCcJilieCROR MexaRime IIO,n;6op ,IJ;OIIOJIHH

TeJI:bHOrO ycJIOBHH a (B qaCTHOCTH, TaROH IIO,n;6op MHRpOCOCTOHHH.ii, 

ROTopI:>rfi rrpHBO,Il;HT h pH,n;BM c BepOHTHOCThIO, CROJI:b yro,n;HO 

6JIH3ROH R e,n;HHHn;e, IIpOTHBOpeqam;HM IIpe,n;IIOJiomeRHIO 0 cyme

CTBOBaHHH 3aRoHa, BnrpamaeMoro CBH3I>IO A -+ B) MomeT 6T:>ITL ocy

~ecTBJieH TaR, "IITO Bo Bcex cJiyqaHx, IIpHHa,n;Jiemamnx R rro,n;o6-

paHRoMy pH,n;y, OCROBHOe ycJionne A (ycJIOBHe Toro, "IITO CUCTeMa 

Raxo,n;nTcH B ~r 0 ) He 6 y ,n; e T Hap y III e Ro. B npoTHBOIIonom

HOCTI> aToMy, B RBauTOBOH MexaHJme npn ycJIOBHH A - HaJIH"tJHH 

Mal\CHMaJI:bRO IIOJIHoro OIIbITa - IIO,IJ;06HbIR no.n;6op HOB03MO.i:ReR. 

EcJIH, HanpnMep, MI>I 6y,n;eM rrcRyccTBeHRO no,n;6npaTE> cJiyqan, 

ROr,n;a H3MepeRHH Roop,n;HHaTbl aJieRTpoHa B Bo,n;opo,n;ROM aTOMe 

6y,n;yT ,n;anaT1> 3apaHee rrpe,n;onpeAe~eHHble pe3yJI1>TaTnr, rrpnBo,n;H

m;He R cpyIU\:QHHM pacnpe,n;eJieRHH, OTJII1"1IHbIM OT I 'Y n,l,m 12 , TO IIpH

cyTCTBHe ,IJ;OIIOJIHHTeJI:bHOrO ycJIOBHH a, o6ecIIe"IIHBaIOm;ero TaRoe 

pacIIpe,n;eneHHe peayJII>TaTOB H3MepeRHH Roop,n;nRaThl, O"lleBH,D;RO, 

HecoBMeCTJIMO c RaJIJiqJieM BO Bcex cJiyqa.Hx OCROBRoro ycJIOBHH A 
(T .. e. yc~ITOBHH cymeCTBOBaRHH 'f-a-cpyHRQHH W n,l>m' ROTOpaH 6y,n;eT 

AOIIOJIRHTeJI1>HT:>IM ycJIOBHeM a YHII'ITOIBeHa - «B o 3 M y m; e R a»). 

B rrpoTHBOIIoJiomHOCTI> paccMoTpeRHOH cnTyan;nn, cymecTByrom;ffli 

B RJiaccHll:eCROM TeOpHH, n IIpHBe,n;eRROM npm1epe MaRCHMaJI:bRO 

IIOJIHOro H3MepeRIIH B RBaHTOBOH Teopnn Me~R,n;y ycJioBHeM A 
( cym;ecTBOBalll:teM 'Y-cpynn:nnn) n cnc,n;cTBHCM B ( cy~ccTBOBBRHeM 
aaROHa pacIIpe,n;eJieRHH Roop,n;JIHaT1>1 I W l2) cym;ecTByeT Heo6xo-
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;IIUMBH c.BH3h, RoTopan HO MO»-rnT OI>ITh napymeHa 11cRyccTBOHlffiIM 

IIOA6opoM. 0TMe1'lnl, qTo npnBe)J;eHHbIH I\BaHTOBbli1 rrpHMep RHTe

pecyeT R8C CeH"'I8C, 1-WHel'.IHO, He C8M TIO ce6e, 8 TOJII>HO I\8H HJIJUO

C1'p8U;I1H TIOJIOH\eRIJH., rrpoTHBOIIOJI011\IIOro paccMo~rpeRROM I\JI8\.

CII"'IeCI\0Il ClITyan;nH, lfJIJIIOCTpau;nH, n;eJII> HOTOpo:if - IIOHCHHTh 

HeHOTophle -qepT.hl sToii cnTyau1u1. 

TaKmvi o6pa30M, B HJiaccH"'IecHo:M Teopnn coBepmeHHo o-qe

nH)J;HBH, TPIIBIIaJTbHaH HCTilH8 OTCyTCTBlHI R8ROH-JIH6o neo6xo

)J;li1M0ll cBH3ll ~rnm:ny ycnoB11eM A, Toro, "'ITO c11cTeMa naxoJJ;HTCH 

B o6nacTH ~r 0, u cymecTBoBanneM onpeJJ;eJieHHoro 3aKoHa B pac

npei:reJieHHH MnHpococTOHHnii BHyTpn ~r 0 , B "'IaCTHOCTlf, .n;aeT 

B03YOiRHOCTb 38RJIJOqJIT:b, "'ITO p a B R 0 :.VI e p R :bl if 3 a H 0 R 

p a c II p e )]; e JI e JI n H Ha-qaJI:bH:blX M H I~ p 0 c 0 c T 0 fJ R l1 H: 
BHyTpII Bl>I~eJieHHOH Ollf>ITOM Ha"tJ8JlbHOH o6JiaCTl1~r0 R e M 0 j-f\ e T 

6 1>1 T I> 3 a I\ o H o M rr p fl p o p; .bI. Eho 3H8"'IHT, qTo He MomeT 

6.blT:b 3anOHOM rrpnpOAbl TaRoe pacnpe)J;eJieRHe BepOHTHOC~eli AJIH 

rrocnc;n;yroru;ero BO HpeMeHM XOAa rrpon;ecca, ROTopoe BhlTeRaerr· 

H3 paBHOMepHOl'O pacnpeJJ;C~eIIl1H Ha"'IaJI:blThIX MHRpOCOCTOHHHR, 

T. e. H e 1\1 0 m 0 T 6 bl T b 3 a I\ 0 H 0 M II p II p 0 )]; hI Ta:E"toe 

p a c JI p e ;I ell e H n e D e p 0 H T H 0 c T e fr AJIH IIOCJie)J;yIO

~ero BO BpeMeRII xoJJ;a rrpou;ecca, I~ o T o p o e c o r JI a c y e T

c H c 3 a I\ 0 R a M II H JI H e T H H M - BTOpbIM HaqaJIOM H 

T. A· IInn, roBopH 6oJiee o6rn:o, TaHoe pacrrpe~eJJen:ne, HOTopoe 

con1acyeT\H c 3 a H o H a M II tP u 3 11 -q e c n o :i1 c T a T n c ~ H

I~ u (CM.. na-qaJio naHHoro naparpatPa). 

3To 3aHJIIO"'IeHne MOiKeT Bl>I3BaT.b cJiecyroID;ee B03pamenne: 

np:uHe)J;e:HH8H B:bIIDe apryMeRTRQHH JJ;OH83bIB8eT JIMillb, "l!TO Heo6. 

XOJJ;MMBH CBH3I> MemJJ;y ycJIOBUHMM A 'n B ne ycTaHBBJirrBaeTcH 

38I\OH8MH I-\JI8CCHqecRoii MeX8HIIHH; O)];H8I\O 9T8 CBH3b, HO HBJIHHCJ:, 

Jiorn"'IeCI-UI II c TO"'II\H 3peHifH I\JiacclI1IeCHOH MeX8HIIRl1 He06XO)J;HMOH > 

1\IO}I\eT cyn~eCTBOBaT:b HaH 3anoH llHOH c II e "Q M tP lI -q e c R 0 ii 
rrpnpoJJ;bI. TaH u BCHRmi 381\0H np11po)];b1 nc HBJIHeTcH Jior11-qecRHM 

CJie)];CTBMeM IlXOJJ;HIIJ;RX B Hero IIOHHTHii, a cymecTnye~r I~aR Hel\O

To poe o6~ee yTBepm.n;en:ne cnenHtPH"tJecEoro xapaHTcpa, He HBJIHIO

~eecH CJ1eJJ;CTBne:1\1£ JJ;pyrnx 3aROHOB.. HarrpnMep, 38KOH :nnaccn

"'IecHoi1: MexaHIIRIJ' rJI8CHn:J;Hii, "'ITO o6JiaCTb tP830BOro rrpocTp8R

CTB8 ill -qepe3 BpeMH t AJIH Il30JIHpOB8HHOM CHCTe:l\.I:bl rrepeXOJJ;HT 

H Jlf t' He HBJ1HeTCH JIOrINeCRIIM cJieJJ;CTBHeM BXO)J;HIIJ;MX B Hero 

IlOlIHTill ~830Boro rrpocTp8HCTBa, H30.JinpoB8RHOCTII JiI T. Jl: .. , a cy

IIJ;eCTByeT RaH yTHepmneHJie cnen;nqrn:qecHoi1 rrpnpoJJ;hI, l\aR Bhrpa

n·rnHrre caMoro 3aHoHa :nJiaccJI"tJecHoii MexaHHRH .. 

Ho JierHo BIIJJ;eT1>, "tJTO aTo Bo3pameHne om116o"'IHO .. .l(eiicTBn

TeJI1>HO, MhI MomeM rrpeJJ;cTaBHTb ce6e, "'ITO MOJKiIY ycJioBneM A 
ocymecrrBJieHMH o6JiaCTII ~r0 n HRJIRlII-IeM paBHOMepnoro pacrrpe

.n;c;ieHHH MnHpococToHnnii BHy-rpn ~r 0 c neo6xoJJ;HMOcT1>IO cy~e
enJyeT CBH8h, ni,1pamaeMaH cnenntPI-I"'IecKHM 3a1~0HoM, He Bl>IB0-
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,n;m\it:bIM 113 RJiacc1P1ecRoi1 :rvrexaHnKH. Ho IIOJiyqeHHoe B:bIIIIe· 

ocnoBHoe name yTBepmLJ;eHne o ReB03MomnocTu 3BROHa, ycTaHa

BJIHBarom;ero CBH3I> A 11 B, HBJIHeTcH yTnep1E,n;e.HueM He HeB03MOi-R

RocTH II p e ·Jl c ~r a B JI T J., (' e 6 e STY CBH3h, a HeB03MOJI\ROCTM 

c y UJ; e c T B 0 B a R n H ee RBI\ 3 a l~ 0 H a II p u p 0 ,n; LI. 

B CBMOM ,n;eJie, 38ROH rrpupoLJ;bI rapaHTHpyeT HBM, qTo B 6 y n y

m. II x o n hT T a x BI>IIIOJIHenHe ycJioBIIH A Bcer,n;a B.rre-'leT 38 co6oii 

CJIO)ICTBHe B. HanpnMep, saHOHOM np11pOJJ.bI HBJIHe1'CH Hcer,n;a 

cymeCTByrom,-aH rapaHTJiIH Toro, TITO B c H R H i{ p a 3 BCJiei:i; 38 

ocym;ecTBJieHHeM COCTOHHlIH lJl U30JinpOB8HHOii: CIICTeMH qepe3 

BpeMH t ocymecTBHTCH COCTOHHIIe ill t lIJIM rapaHTHH Toro, 'ITO 

IIOC.TIC IIpOBe,n;erurH M8I\C1IM8JibHO IIOJIHOro OIII>IT8' .n;arom;ero NBaH

TOB.bie 'IHCJIB n, I 11 m, IIJIOTHOrT:b BepOHTHOCTH JXJIH Roop,n;MHBTT:>I 

B c e r ,n; a 6yLJ;eT onpencJIHTbCH cpyHRI(Meii 
1 
'Y n,l.m !2• B TO i-Re· 

npeMH, H8R 6hlJIO ITOJ-\838HO, • B pacCM8TpHB8eMoii RJI8CCIPieCHOil 

Teopnn n 0 ,n; 0 6 H 0 :t°I r a p a H T H H HII B RBHOM Mepe H e T: 

ncer,n;a MoryT 6h1T1> C03LJ;BHbI TaRrrn pH,D;bI r.nyqaeB (RoTopbie B LJ; e :M:-
c T B II T e JI b H 0 c ~r H 0 c y m e c T B JI e H hI, a He TOJibRO 

npe,n;CT8l3JieHbI MbICJieHHO 6e3 JIOr]fqeCHOro npOTHBOpe'IHH)' 

T. e .. IIOLJ;06paHbI T8RHe, IIpIIH8)];Jiemar.qne Lir 0, !\'IHRpococTOHHIIH, 

qTo 381\0H pacIIpeLJ;eJieHHH HH B I\81\0H CTeIIeJUI He 6yAeT IIpH6JIH

IB'.8TbCH R sapaHee orrpejleJieHHoMy 381'0HY pacIIpen;eJieHMH B (q11cJ10 

rrpoirnBe,n;eHHbIX OIIbITOH MOiReT Il03p8CT8Tb HeorpaHHqellHO, TBH 

l:JTO 38ROH 60JibililIX 'IHCeJI rapaHTlIPOH8Jl 6.bl COBrraneHlIO c 3aRO-· 

HBMH pacIIpeneJieHHH B, ecJIH 61>1 nocJie,n;Hmt Cyll(eCTBOBaJI) .. 

YRameM, 'ITO B03MOiRHOCTh ocy~ecTHUTh B ,n;el1cTBH1'eJ11>HocT1if 

pHD;bI cJiy11aeB, IIPOTHBopeT:IamMe npenIIoJ1omeHrrro o cymecTBoBa

HMH 3apanee orrpeLJ;eJieHHoro 3a:nona pacnpeAeJieHnH l\UIHpococToH

Hnii: BHyTpH Lir 07 OCHOBaua Jl If ill b H a c II p a B e )1; JI H

B 0 c T H R JI a c c l1 q e c R 0 ii M e x a H H I\ 11, Tan KBI\ JI.HID!> 

H8 rrpe)lCT8BJieHHHX HJI8CCll'I0CROii MexaHHHM OCHOB8Ha B03~10iR
HOCTb IIO)J.6Hp8Th HJil1, 'ITO B ,n;aHHOM CJiy'Iae 1'0 me C8MOe, IIpHrOT8B

JII1B8Tb CilCTeMhI B 38A8HHOM M1IRpOCROII11lleCHOM COCTOHHHH. 

PesroMMpyeM ,n;aHHbli.i HBMH .Ha IIpnBeLJ;eHHOe Bo3pameHHe OTBeT: 

xOTH 11 MO.iRHO IIpe,n;cTanHTb ce6e 6e3 Jiornqec.noro npoTHBope'IIIH 

3flROH panHOMepHoro pacrrpen;eJieHRH H8'I8.-:IbHhIX M.MRpococTOHHHH' 

9TOT 381\0H He MO.iReT cym;ecTBOB8Tb RBH H8CTOHII(HH 38HOH rrpII

pOLJ;:bI, I\81{ 38ROH, A8IOr.quii rapaHTIIH OIIpe,n;e:.IeHHbIX HCXO,D;OB 6y

~ym.nx u~nbITBHuii; IIpn aToM coo6pa1neHMH, LJ;OHB31>rna1or.qne ne

B03Mo.mnocTI> cym;ecTBOB8lll1H T8Roro 38ROH8, IIOROfffCH JlHIIlb 

Ha rrpHHIJ;HII8X RJI8CC11qec:noi1 MexaHMRlf. 

To me caMoe Mm-RHO BL1pa3nT1> B ,n;pyroi! q>opYe rJie,n:yiolll,HM 

o6pa30M: ,IJ;OR838TCJibCTBOM Toro, 'ITO pacCM8TpMB8elfhii1 H8M.l!I 

3aROH paBHOMepHoro pacnpeAeJieHIIH HB'IaJbHbIX MlIHpocoCTOHHI1i1 

He MOil\eT cymecTBOB8Tb, HBJIHeTCH HeB03l10iRHOCTb n;BTb aTOMy 

38ROHy I~oppeRTHyro - TO'IHYIO 11 npaBHJibHYIO TIO CBOei1: <J>opMe ~ 
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fJ>opMyJin:poBHy: ycJIOBHH, rrpII IWTOp.bIX STOT 38ROH crrpaBe;D;JIHB 

B HJIBCClfqecRoi'1 MexanHRe, Re HBJIHIOTCH orrpe;n;eJieRHhIMH. Il pB 

xapaRTepHCTHRe H8R ycJIOBHH rrplll\iieRlll\iIOCTH BepOHTROCTHOrO 

-aaRoRa, Tai\ n YTBep.m;n;aeMI>IX HM cJie;ncTnnii B RJiacc1I1IecROH 

Teopnn MO.iRHO IIOJib30H3TbCH, ROIIe"IIRO, JIHIIIh .hJI3CCH1IeCRlll\iIH 

TIOHHTRHMH, T. e., ITO cyrqeCTHY ronopH, TepMIIR8Mli r-npocTpaH

CTB8. Ho, RBR y.me roBopnJioc1>, O"lleBH;D;Ro, qTo ycnoBne ocy:m;e

CTBJieHHH o6JI8CTH ~r 0 Re JJ;8ff£ rap8RTHM crrpaBe.IlJIHBOCTH 3aRoHa 

paBROMepHoro pacrrpe;n;en:eRnH ;D;JIH M1rnpococTOHRIIiI BRYTPH ~r 0 • 

lVIomRO CR338Tb, "IITO STOT 38ROH Re TOJibl\O He Hl\iieeT TO"IIHOrO CMbIC

JI8, RO <}JH3WieCRH B006rqe 6ecCMhlCJieH, T8R R8R ycJIOBHH, npn RO

rropnIX OR .IleJJ:aJICH 6bl crrpaBenJIHBbIM, rpBHHUbJ ero rrpHMeRHMOCTH, 

rrpnHu;nrrnaJI1>HO Re MoryT 6hlTb onpe;n;eJieH1>1 BHYTPH 1mpTHIThI, 

{)fflICbIB8eMOH HJI8CClI1:IeCI\OH MexaRHROM. 

~eHCTBHTeJibRO, IIOHHTIIe nepO!JTROCTH B006rqe MO.merr 61>1Th 

EBe;n;eno B R8pTHRy HJI8CCIReCROM MexaRIII\II "IIHCTO BHeIIIRHM 

-o6pa30M, B TOM CMhlCJie, "IITO XOTH H MO.iRHO, H8IIpMMep, rrpe;n;rro

.JIO.iRHTb, "llTO M1IBpOC0CTOHHHH B .pa30BOM rrpocTp8RCTBe pacnpe

,UeJieHbI IlO orrpe;n;eJieHROMy BepOHTHOMy 33RORy, HO ReJib3H B rrep

MHR8X RJI8CClfqeCROH MeXBRHRH orrpeti;eJIHTb Te <P II 3 II -q e c R H e 

ycJIOBHH, rrpn ROTOpbIX STOT 38IWH pacrrpeneJreRHH 6y,ueT II p O

H B JI H T J:, c H Ha 0 n bl T e. l1Haqe rOBOpH, B B'.JI8CCII'IeCROH 

MeXBRHRe He MO.iReT 61>1Th Orrpe;n;eJieRa C00r£BeTCTByIDIIJ;8H JJ;8HROMY 

IIORHTHIO BepOHTROCTH R a T e r 0 p H H H c n bl T a H H ii, He 

MoryT 6bITb orrpe;n;eJieHbJ COOTBeTCTByIOrqHe y c JI 0 B H H 0 II bI- ~ 
rr a. Bee npHMeHeRHH rreopnE BepOHTROCTeii: xapaRTepH3YIOlCH 

ReROTOpoii nplIHQilIIH8JlbHOii 0 ;a; R 0 p 0 ;a; R 0 c T b IO y c JI 0 -

B H ii HCIIbr£8RHH, rrpHBOJJ;HIIJ;HX, B006:m;e roBOpH, I\ p83JIWIHbIM 

pe3yJibT8T8M. 3Ta OJ];Ropo;n;ROCTb Bbipa.maeT TO o6rqee CBOMCTBO 

IICIII>IT8HHH, ROTopoe xap8RTepn3yeTCH OJJ;HR81\0B:bIM JlJlH Bcex 

11crr1>1TaJini'1 pacrrpe;n;eJienn:eM BepoHTHOCTeli. B cJiyqae MBI\CII-

1\IaJibHO IIOJIROrO OIIbIT8 B RB8IITOBOM MexaRHHe ST8 rrpHHIJ:HIII18JIJ:,

H3H o;n;Ropo;n;HOCTb B:bipamaeTCH TIOJIHOH npHHJJ;HIIH8JibROH To.m;n;e

CTBeRHOCTbIO ycJIOBHM OIIbITOB, npoH3BO;r(HMnIX c O;D;HR8Ii0BhIMH 

':Y-.PyRRIJ;HHMH. Hao6opoT, B I\JrnccnqecRoli MexaRnirn; B cnJiy oT

Me"lleRRoii B § 11 0AR03R8"l1ROCTH ypaBReRnii, pe3yJibT8TH HCIIl>IT8-

HliIH u ycJIOBIIH orrh1Ta co;n;ep.maT o;n;Ho n TO me. EcJin, Rarrpn:Mep, 

HCIIT:>IT8HHe 38RJIIO"l18eTCH B orrpe;n;eJieRIIH IlOJIOJ:ReRHH CHCTeMbI 

B <Pa30BOM rrpocTpaRCTBe B MOI\1eHT t = ti, TO O'IeBH:n;Ho, "CITO pe-

3YJibT8TbI IICIIbIT8RHH O;D;R03R8"l1HO orrpeneJIHIOTCH yCJIOBHHMH 

OTibIT8 rrpn t = to, T8R R8R B TepMHHax RJI3CCH"lleCROii MOX8HHRH 

STH ycJIOBHH MoryT 38JJ;3B8TbCH JIJIIIIb npH IIOMOrqH TO"IIHOrO HJIII 

rrpn6JIIDReRHOro 3a,uaRHH IIOJiomeHHH CHCTOMhI B STOT MOMeRT to· 
Pe3yJI1>TBT1>1 ncrrbITBHHH u;eJIMIWM onpe;n;eJIHIOTCH no;n;6opoM ycJio

BIIii OTil>ITOB H co;n;epmaT poBHO CTOJibHO me, CROJibRO lI STH ycJIO

BHH. 011eBHJJ;RO, "IITO To.m;n;eCTBO ycJIOBHH HCilnIT8HHH l1 pe3yJibT8TOB 
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HCIIEJTannii, B:bIIIOJIRHIOII.J;eecH c TOqHOCTbfO ]J;O OJJ;R03HaqHoro 

rrpeo6pa30BaRHH (OT MOMeHTa to R MOMeHTY t1), ,rceJiaeTcH IIOJIHhIM 

TOmJJ;eCTBOM' ecJIH MOMeHTbI to n t. COBilaJ);aIOT. 

Mnaec B nocBHII.J;eHHOH cj>n3uqecRoi cTaTJICTHRe qacTn cBoeii 

RHHrH [13, CTp. 519-520] OCTaRaBJIHBaeTCH Ra Bonpoce 06 ycJIO

BHHX OIIbITOB, cJiy.mam;nx ]J;JIH onpeJJ;eJieHHH pa3Jil{qH:bIX BepowrHo

CTe:li B cj>n3ff'IecRnx cncTeMax. OH nnmeT, qTO STH OII:bITIJ JlOJIJRHI>I 

npoBOJ];HTbCH IIOCJie «RaJ);Jiema~HX npHrOTOBJieRHH»' u;eJib ROTOp:bIX 

3aRJIIOTJaeTCH B TOM, "'IT061>1 ycTaROBHTI> J];JIH Bcex H3MepeRnii TIO 

B03MOJRROCTH «OJI;HHaROB:bie COCTOHHHH» qnmnqecHoiI CHCTeM:bI.. 

3Tn «rrpnroToB.rreHHH» MoryT, no Mnaecy, npn6.rrnmeRRO JJ;OCTH

ra Tl>CH rrpn IIOMOmH «CHJil>Horo BHemnero B03JJ;eMCTBHH»' BpOJJ;e 

«CHJillHOro nepeMeIIIHBaRHH qa CTe:ii cncTeMI>I»' npeJWieCTByrom;ero 

H3MepeRnro. Tanne npeJJ;cTaBJieHHH 1mmyTcH BIIOJIHe ecTeCTBeH

HbIMH (oH.H corJiacyIOTCH c npe]];cTaBJieRHHMH 0 B03RlIRROBeRHE 

ycJioBniI paBROBepoHTHOCTH npn TacoBaRnn RapT, BCTpHXHBaRn11 

nrpaJihllbIX ROcTeii n T. n.) H oqellb pacnpocTpaReirn:, XOTH n Re 

BcerJJ;a HCHO cpopMyJinpyroTcH. Ho cJieJJ;yeT OTMeTHTI>, qTo TaRne 

npeJJ;CTaBJieRHH, paccMaTpnBaeMI>Ie RaR npeJJ;CTaBJieHlIH TeopeTn

"l:eCRIIe, 06pa3yrom;ne qacTI> pemeRHH npIIHI(HIIIIaJII>ROro BOnpoca 

0 IIOCTpOeHHH CT8THCTJiqeCROH cpH3IIRH 11 ee BepOHTROCTHT:>IX aa

ROHOB Ha OCROBaRHH I-\JiaccnqecROH MexaRHRH, COBepmeRRO ne

YJJ;OBJICTBOpHTeJillHhI. 

B RJiaccHqecRon MexaRHRe, JJ;JIH Toro qTo6u oxapaRTepn3oBaTb 

«nanJie.mam;ee npnroTOBJieHHe», T.. e. cnoco6, ROTop:oIM npon3BO

JlMTCH CHJibROe B03JJ;e:HCTBHe, Reo6xoJJ;HMO yEa3aTb JJ;e:HCTBHe He-

1\0TOpoii BCIIOMoraTeJibROH CHCTeMI>I na paccMaTpHBaeMyIO RaMH 

CHCTeMy' HaXOJ];HII.J;yIOCH IIOCJie npeJJ;IIIeCTBYIOil(ero HCIIbITaRHH 

B onpeJJ;eJieHHOM MHRpOCOCTOHRHH, HHI>IMH CJIOBaMJI - yRa3aTb, 

TO"'IRO lIJIH npn6JIH/ReRRO, COCTOHHHe BCIIOMOraTeJibHOH CHCTeMbl, 

BHA BaanMoJJ;eii:cTBHH n T. ;n;. Hopoqe roBopH, cJieJJ;yeT yRaaaTI>, 

Re3aBHCHMO OT crroco6a, npn IIOMOU(H ROTOporo 8TO J];OCTHraeTCH, 

Il I-\aRoe HOBOe MIIRpOCOCTOHRHe HJIH B I\aI\yIO o6JiaCTb )MMRpoco

CTOHHUM nepeBOJJ;HTCH paccMaTpHBaeMaH CHCTeMa B pe3yJibTaTe 

«npnrOTOBJieHHH». (CJieJJ;ye~r HMeTb B BH!ly, "'ITO pe% IIJJ;eT Re 0 Ma

RpOCI\OIIJiqeCRHX onepau;HHX «npnrOTOBJieRHH», OTROilleRHe RO

TOpbIX R MHRp9cROIIJiqeCI\HM IIORHTHHM OCTaeTCH conepmeRRO 

HeonpeJJ;eJleRHI>IM, a 06 onepau;HHX, HOTOpI>Ie, B COOTBeTCTBIIII 

c npIIRHToi,1: RJiaccnqecRoiI TOTIRoiI 3peHHH, r(eJIHROM onnc1>rnaroTCH 

B TepMnnax RJiaccnqecRoiI MHRpoMexaHIIRH.) Ho B TaRoM cJiyqae 

B pe3yJI1>TaTe HCII:bITaHHH Mf:>I IIOJIY"llHM TO"'IHO ~ro, q~ro 6bIJIO HaMH 

«npnroTOBJieRO». PHJJ;hI pe3yJI1>TaTOB ncn1>1TaRnii u;eJIHROM onpe

JJ;eJIHIOTCH IIOJJ;60pOM ycJIOBHH HCIIl>ITaRHii: - «IIpHrOTOBJieHHe::\1>} 

ycJIOBHH HCIIhl~aRHii. B qacTROCTH, ecJin «npHroTaBJIHBaIOTCH» 

B TO"'IHOCTH OJ];HRaROB:bie COCTOHHHH, TO pe3yJibTaTbI HCIIJ:>ITaHHH 

TaR.me 6yJJ;yT COBepu1eHRO O]J;HRaI\OB:OIMH, H Bee J];HCIIepcHH o6pa-
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ro:aroTcH B nyJI1>. Ecan «TipJiroTaBJIMBaeTCH» ne Toqno oTipeJleJieHHOe· 

COCTOHHHe, a o6ecneqHB8eTCH TOJihRO TO, "CITO CIICTeMa R8XOAHTCH 

BHyTpH 38JJ;3RROM o6JiaCTH, TO, O'IeBM.D;RO, MO.iRRO c .D;OCTOBepHoerI.IO 

npe;n:CR838Tb JIHIIIb TO, "IJTO IfCilhIT8RIIe ,n;acT OJJ;HY II3 TO"CJeR STOfI 

o6JiaCTH, a 38ROH pacTipe,n;eJieRHH BHyTpH oTOii: o6nacTH OCTaHeTCf.I 

coBepmeRRO neoTipe,n;eJieRHbIM, n T. ,n;. RaR yme r0Bop1uroc1>, 3)lec:h 

He OTipe,n;eneHa caMa RaTeropnH HCTibITBHHii, Tiopo.m.n;aro~nx 
TIORHTHe BepoHTHOCTU. 

MomeT .6nrTI>, cne,n;yeT erqe OTMeTHTI>, qTo c,n;eJiaHnoe D1>1me 

yTBepm;n:eHne o ReB03Mo.mRocTn n KnaccnqecROII Teopnu cynle

CTBOBBRHH 38ROR8 paBROMepRoro pacnpe,n;eJieRHH MI1RpocoCTOHHIIii 

R8R 38ROR8 TIPHPOAliI COBepmeHHO Re 38BHCMT OT xapaRTepa npII-

1IHH, BJIHHIOIIJ;HX ua pacTipeneJieRHe MHRpOCOCTOHH1IH ,n;aRHOtl 

CHCTeM:bI, T. e. OT xapaRTepa BJIHHRHH BHemReii cpe;n;:bI - OT Toro, 

c H:8KHMH CHCTeMaMII M R8R B38HM0,n;ei1CTJ3yeT A3HH3H ClICTe1'vla. 

RaROBI>I 61>I RH 6nrJIH Tip~nn:oi, BJIHHroru;i1e Ha pacnpe,n;eJieHne 

MlIRpococTOHHHi1: JJ;8RHOH CHCTeM:bl, H83B3HHoiii 33ROH Re MQ;-Re'I' 

c~eCTBOB8Tb: ycJIOBHe ~roro, qTO CHCTeMa H8XOAIITCH B orrpe.n;e

JieHROH o6JiaCTII tP830BOro TipocTp8RCTB8, BO BCHROM cJiyqae He 

MOiReT noBJie"tJ1> 3a co6oii o6mero, 3apaHee onpe,n;eJieRHoro 3aRoRa 

pacnpe,n;eJieHHH MMRpococTOHRHii BRyTpn aToH: o6JiacTn. Mu, 
HOReqRo, MO.iReM Tipe,n;cTBBIITb ce6e pa3JIJfqHbie MaHpOCI~OTIHqee:nn 
oxapanTepII30B8HHhle CTIOC061>1 «TipMrOTOBJieRHH», B HOTOp:bIX He

ROTopnre RJI8CClfCieCHHe BeJIH•IHH:bI 61>1JIE 6bl pacTipe)leJieHoI TIO 38-

RoHaM BepoHTHOCTH .. Ho, RaR y.me r0Bopnn:oc1> no TIOBO,n;y Tipe,n;Jio-• 

.menRoro Mn3ecoM «Ra,n;ne.ma~ero TipnroTOBJieHHH», aTn cTioco61>1 

. «npurOTOBJieRHH» TipHHIJ;HTIH8JibRO Re MOryT 6IJTb OTIIIC3HbJ B Tep

MHRax RJI8CCH"tJeCROll MHRpOMeX8HlIRH. 11 MO.iRRO CR338Tb, qTo 

TIO TeM me np~HR8M BepOHTHOCTH:Oie 381\0RbI pacnpeneJieHIIH 

MHRpOCOCTOHHHH He MoryT IlOJIY"tJHTb y,n;OBJieTBOpHTeJII>HyIO llR

TepTipeTau;ruo B Teopnn, OCROB8RHOH IICHJIIO"tJHTecllbHO H8 RJiaccn

qecROM MexaR1rne. 

PearoMnpyeM cRa3BRROe B1>nne. IlpnBe)leRHbie B aToM naparpacpe 

paccym,n;eHHH HMeIOT HeCHOJibRO He06hPIH:bIIt B paccMaTpHB8eM:bIX 

BOTipocax BHJJ;. Ho caMa BLICRa3BHH8H M1>1cJI1> oqeHb npocTa. He

B03MOJ-RROCT.:b ,n;aTI> B I\JI8CCJf'IecROH Teopnn HRTepTipeTau;nro BepOHT

HOCTH:bIX 3aROROB CT3TIICTH"l!eCROI1: MexaRHRH OCHOBaRa, TIO cyII(e

CTBy, Ra OTCyTCTBHJJ Heo6xonm1oii CBH3H Me1n,n;y ycJIOBHeM Toro, 

"IJTO CHCTeMa R8XOJJ;HTCH B 3a;n:aHROH o6JiaCTH ~830Boro Tip0CTpaH

CTB8 (RaTipHMep, R8XOAHTCH B 38JJ;8HROM M8RpocR01TftqecROM co

c~roHRlIH) II orrpe,n;eJieRH:OIM 38ROHOM pacTipe,n;e.rreRHH HHRpOCOCTOH

HHH BRYTPH aToii o6nacTn, HHaqe roBOpH - Ra OTcyTcTBnn 

Heo6xo,n;HMOH CBH3H Me.m,n;y ycnoBHel\1 Toro, qTo cHC'1eMa Raxo,n;HTCH 

B 33JJ;8HROM M8HpOCROTI~eCROM COCTOHRHH II . OTipe,n;eJieRH:bIM, 

COOT:BeTCTBYIO~l:IM 3aR0RaM CT8THCTIIBH H f\IIReTHRH, pacnpe,n;e;.ie

HHeM BepOHTROCTeii JJ;8JII>Reiimero TeqeRHH npon;ecca. 



MM ocTaROBHJIHCI> Ha pa3JIH1IHhIX acrreRTax aTnx rrpocTnrx 

coo6pameR:niI Tan no,u;po6Ro ,n;Ju1 Toro, qTo6nr c,n;eJiaT1> no B03MOJ-R· 

ROCTII O"lleBII)J;HhIM OROH"llaTeJibRbIH B:bIBo,n;: B Teopnn, OCHOBaRHOM 

Ha RJiaccnqeCROH MexaRnKe, rrpHRIJ;HIIHaJII>RO He MomeT B03-

RHRHYTb rrpe,ucTaBJieHne 0 B e p 0 H T R 0 c T R bl x 3aRORaX 

pacrrpe.n;eJieIIMH, c Re o 6 x o ,u; n M o c T 1> ro corrpoBo.m.n;arom;nx 

ocymeCTBJieRHe ;n:aHnoro M8RpOCROIIJftleCROro COCTOHHIIH, ~r. e. 

npHRIJ;HTIHaJib.HO Re MOiReT D03HlIRHYTb npe,n;cTaBJieRHe 0 CTa

THCTJI1IeCROM n, B qacTHOcTH, TepMo,n;nRaMJI1IecRoM 3aR0He. 

RaRoii 61:>1 npocToii 3aRoH pacrrpe,n;eJieHJIH MHRpococTOHHmi 

.BHYTPH 3a,u;aHHOH o6JiaCTII MbI RH npe.n:rrOJIOJRHJIH, B RJiacclftleCROH 

TeOpHH OTROIIIeRHe aToro 3aRoHa R pe3yJII>TaTaM 6y,u;yru;:e:x HCIIhl

rraRHll OCTaeTCH COEepmeHHO Reorrpe;n:eJieHHbIM. RJiaccn"lleCRaH 

TeopnH Re MOJReT ,n;aTb RIIRaRHX rapaRTHM Toro IIJIIl lIHOrO 3aHORa 

pacrrpe.n;eJieHHH MHRpOCOCTOHHHM B IIOCJien;yIOIQIIX HCIII>ITaHHHX. 

TeopHH, OCHOBaHRaH Ra RJiaCCH1IeCROH MexaHHRe, Re TOJibRO He 

MOIBeT o6'bHCHIITb rrpe,n;nOIJTHTeJibHOCTI> O]];ROrO H3 T8RHX 3aHOROB 

nepe,n; ,n;pyrm1n, HO 11 Boo6m;e He MomeT 06'hHCHIIT1> cpaRTa cyme

CTBoBaRHH R8ROro 61>1 To Hll 6bIJIO BepOHTROCTROro SaRORa, T. e. He 

.n:aeT Hal\! B03M01RHOCTH IIOHHTb c a M 0 r 0 ti> .a R ~r a c y me

c ~ B 0 B a H H H 3al\OROB CTaTHCTIIKEI H TepMOAHRaMHRM. B TO 

JRe npeMH MLI ROHCTaTMpyeM 3TlI 381\0HoI Ha OIIhlTe, I\OHCTaTnpyeM 

cymeCTBOB8RIIe BepOHTHOCTRhlX 3aROROB pacrrpe,n;eJieHHH pe3yJII>

TaTOB RamMx OIIbITOB. CJie,n;oBaTeJI1>HO, ncTO"llIDII\ aTHx 3aROHOB -

HX o6'hHCHeHHe - Ra,n;o IICR8Tb B HHI>IX, OTJIWIH:bIX OT RJiacc11qe

CROH MexaRIIRM, rrpHHn;nnax 'orrncaRHH rrpnpo)J;hl. 

§ 13. RaR 6h1JIO rroHa3aRo B npe,n;DI,n;ym;eM rraparpatl>e, B ocRo

BaHROM Ra RJI8CClftieCROM MexaHHRe Teopnn 3aROH paBHOMepnoro 

pacrrpe.n;eJieRHH MHRpOCOCTOHRHM BHyTpH .n;aRHOM, BbIJleJieRROM 

OIIbITOM o6JiaCTH t>.r 0 He MO.iReT cymeCTBOBaTI>. 3To, O,n;RaRo, Re 

3HfftIHT, "l!TO B RJI8CCJI1IeCROH TeopHH BOoome Re MOJReT B03HHRRYTb 

IlOHHTJie 0 paBROMepROM pacrrpe,n;eJieHHH MHRpOCOCTOHRnH, HJIII, 

nRa"lle rOBOpH, IIORHTHe 0 COOTBeTCTBYIOmeM aRCaM6Jie CHCTeM 

rJI66ca. B R.JI8CCJI1IeCROH TeopHE B03MOmRa CJie,n;yromaH Toqna 

3peRIIH: aRCaM6Jib CHCTeM rn66ca, COIIOCTaBJIHeMhlH C Ra3BaHH:OIM 

BbIIIIe 3aROHOM paBROpacrrpe,n;eJieRHH (T. e .. aRcaM6Jib, o6pa30BaR

Hl>IH 1-\0HTHRYJMOM CIICTCM B TaRIIX COCTOHRHHX, ROTOphie COOTBeT

CTBYIOT B03MOJRHbIM pe3yJI1>TaTaM IlCII1>1TaRIIii B rrpe,n;IIoJio.meHIIH, 

"llTO HMeeT MeCTO ,n;aHHbIH BepOHTHOCTHblH 3aROH pacnpe;n:eJieHHH),

Ra30BeM ero «H;n:eaJibHbIM» aRcaM6JieM,- Re HMeeT ti>H3H"lleCROrO 

CMbICJia, TaR RaR caM 3aRoR pacrrpe,n;eJieRHH Re cym;eCTByeT. Ho 

ti>H3WieCRIDI CMbICJI MOJReT 6nITb rrpurrncaR aHcaM6J.IIO, o6pa3oBaR

HOMY RORe"l!HbIM "llHCJIOM CHCTeM B Tex COCTOHRHHX, B ROTOpbIX 

CHCTel\'ffiI HaXO)J;HTCH B peaJibHbIX ycJIOBHHX OIIbITa; Ra30BeM aTOT 

aRcaM6JI1> «peaJI1>HbIM». B HJiaccnqecROH Teopnn 6e3 rrpoTHBOpe"llIIH 

c YTl3ep.m,n;eHHHMH rrpe,n;M,uym;ero rra parpatI>a Mo.me~r 61>ITI> c,n;eJiaHo 
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npe;a;nOJIO}lmHlIC 0 TOM, "llTO «peaJibfilIH» aHcaM6Jib HBJIHeTCH IIe
ROTopoii - ocym;ecTBJieHHOH rrpn IIOMO~ll ROHe"tJ:HOrO "llHCJia cn
CTeM - anpORCHMan;neli «H;a;eaJibHOrO» ancaM6JIH, JIHa"lle rOBOpH -
npe;a;noJIO.iReHJie 0 TOM, "llTO B ycJIOBHHX ;a;eiICTBHTeJibHOrO OIIbITa 
CilCTeMhI, o6Hapy.meHHbie B o6JiaCTII .6.r 0, lIMeIOT rrpn6JIH3HTeJibHO 
paBHOMepnoe pacnpen;eJieHne. 3To npe;a;nono.meH11:e HMeeT a;a;eci,, 
B HJiaCCH1IeCROll Teopu:n, CMIJCJI ROHCTaTaIJ;HH qncTo 8MIIHpH"llecRoro 
.paRTa, n nn B MaJieiimeii cTeneHn He onnpaeTCH na cymecTBOBaHne 
aan:oHa paBHOpacnpe;a;eJieHHH. 0TMeTHM, "IITO c cpopMaJihHOH TO"IIRH 
apeHJIH HbIHym;a;eHHhIH coo6pa.meHHHMII § 12 nepexo;a; OT «II;a;eaJib
norO» aHcaMfoIH R ancaM6JIIO «peaJibHOMy» HBJIHeTCH B TepMHHaX 
BBe,D;eHHOro IlyaHRape pa3JIH"l1HH nepeXO,D;OM OT rHIIOTe3LI nenpe
p1>IBHOCTH R rHIIOTe3e pa3pLIBHOCTH (CM. ~ "2). 

HpnTHRa RJiacc1J1IecRoii TO"IIRH 3peHHH, onnparomencH na no
HHTHe «peaJI1>Horo» aHcaMOJIH, 6yJJ;eT ;a;ana B § 14 n 15. C;a;eJiaeM 
cefi-qac HeCROJibRO aaMe"llaHMH 0 COOTHOIIIeHHH aToro IIOHHTHH 
c pe3yJI1>TaTaMn npe;a;rn:ecTByrom;ero naparpacpa. 

IlocROJibRY «peaJibHhlH>) aHcaM6Jib HBJIHeTCH HCRJIIO"IIHTeJibHO 
cpe;a;cTBOM xapaRTepHCTHRH namero OIILrra, T. e. IIOHHTIIeM 3MIIII
pn-qecRIIM, H He OIIHpaeTC H Ha cymecTBOBaHIIe COOTBeTCTByrorn;ero 
3 a R 0 H a pacnpeneJieHHH MHRpOCOCTOHHMH, TO TOT .paRT, "llTO Iia 
OCHOBaHHH npe;a;rnecTBYIOII{ero OII:bITa OH HMeeT RaROH-Hn6y;a;1> 
onpe;a;eJieIUiliIM BHJJ;, He MO.iReT HaM AaTb HJIBaRHX rapaHTnH OTHO
CHTeJibHO . 3aROHOB pacnpe;a;eJieRHH rrocnenyIOII{HX OIILITOB. JJ:eii
CTBHTeJibHO, B RJiaccH"tJ:eCROii Teopnn MDI BCer;a;a MO.iReM npe;a;IIOJIO
.mn~rb, "tJ:TO HCXO.D;l>I cepnn IIOCJie.n;yromnx OIIhITOB onpe.n;eJIHIOTCH 
cnen;naJibHhIM no;a;6opoM:. B aToM Mee Te MO.iReT 61>1T1> npHBe;a;eHo 
CJieJJ;yIOm;ee B03pa.menIIe: «HHRTO ne 3aHn:MaeTCH cne:u:naJibHbIM 
rro;a;6opoM ycJIOBIIM OIIl>ITOB, HaIIIJI OilbITbJ OTHOCHTCH R rrpIIpo;n;e». 
Ho STO B03pIDReHMe HenpaBHJibHO: M:bl He 3naeM, He 6yny~r JIH IIO
CJie;a;yrom;ne onbITbI B cnJiy Ranoro-Hn6y;a;1> cnen;naJI1>Horo cTe"lleHHH 
o6CTOHTeJibCTB npMBOJJ;HTb R RaRE:M-JIH6o cnen;naJibHLIM 3aROHaM 
pacnpe;a;eJieHHH. Hao6opoT, MI>I 3HaeM c ;a;ocT0BepHocT1>IO, "IITO y Hae 
HeT HHHaRHX rapaHTHii TOTO IlJIII HHOro, aapaHee orrpe;a;eJieHHOro, 
YHHBepcaJI:bHOro ( B -qa CTHOCTH' COBnan;arom;ero c «peaJibfilIM» 
aHcaM6JieM) pacnpe;a;eJiennH pe3yJI1>Ta~roB rrocJie;a;yromHx omITOB, 
HeT aaRoHa pacrrpe;a;eJieHnH. 

JlerRO BH]J;fffb, "'ITO "118CTOCTb 13 ):\aHHOM pacClv18TpHB8eMOM 

HaMH PHlle HOBhIX OIIbITOB, Boo6me rOBOpH, He JJ;OJIJRHa COBna;a;aTb 
c -qaCTOCTbIO B «peaJibHOM» aHCaM6Jie, IIOCTpoeHHOM Ha OCHOBaHHH 
npe;n;mecTByrom;nx on:bITOB. ,n:JIH TaRoro conna;a;eHHH Heo6xo;a;nMa 
HeROTOpaa O~Hop~;a;HOCTb ycJIOBJIH CTapbIX JI HOBhlX HCII:bITaHn:li. 
HanpHMep, -qacTOCTb RaRoro-Hn6yJI1> .p113:u-qecRoro HBJieHMH na 
aeMJie eme He npe;a;onpeJJ;eJIHeT -qacToCTI> ero Ha JJ;pyro:H nJiaHeTe. 
,n:JIH ~roro "tJ:T06bI B:bIJJ;eJieHHOMY II3 cepnn OIIbITOB ( H3 BCero «peaJib
HOrO» aHCaM6nH) OJJ;HO!VIY onpeA:eJieHHOMy ;a;aHHOMY OJJ:bITY (TOqHee, 
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pH,u;y HCIIbIT8RHH, IIOJiyqeRHOMy MROroRp8TRhlM IIOBTopeRHeM 9Toro 

OIThITa) MO.iRRO 61>1JIO npHIIHC8Tb BepOHTHOCTb, COBII8,ll;8IO:myro c qa

CTOCTbIO BO BCe:M «peaJibHOM» aRcaM6Jie, Reo6xo,u;HMO IIOTpe6oBaT:b 

e~e 60JI1>mero. MbI ne Mo.meM 06'hHCRHT1> sTo coBna,n;eRne nan6oJiee 

npOCT.bIM nyTeM, IIOTpe6oBaB, qT061>1 B R8.iR)J;OM OII:bITe cepRH Be

pOHTROCTh 6:oma 0,D;HH3ROBOll H COBna.naromeii c BepOHTROCTllIO 

B ,u;aHHOM onnrTe. B caMoM ,u;ene, MbI roBOpHM o «peaJII>ROM» aHcaM6-

Jrn, B03RHRHOBeRne Ra.m,u;oro II3 "lIJieROB ROTOporo He MO.meT pac

CM8TpHB8TbCH I\81\ CJie,D;CTBHe IlCIIbIT8RHH c nepOHTROCTH:OIM 38ROROM 

pacnpe,n;eJieHHH pe3yJII>T8TOB; "tJJleHhI «peBJibHOrO» 8HCaM6JIH cy-

. m;ecTByIOT RBI\ 61>1 «C8ME TIO ce6e», He38BHCHMO OT Ramero OIIl>IT8 .. 

rpy6o rOBOpH, Re06XOJJJ1MO Il0Tpe60B8Tb, "IIT06hl R3.iRA8H 113 CH

CTel\1 «peaJibHOrO» aRcaM6JIH HMeJia O,ll;IIH3ROBYIO BepOHTHOCT:b 

ORa3a TbCH Raf\ pa3 CHCTeMoii 1 HCCJie,n;yeMOH R8M.Il B )J;3HHOM OIIM'Ie 

(no.no6H8H paBHOBepOHTHOCTb o6ecne"IIHB8eTCH nepeMeIIIHB8RHeM 

ROJIO)J;:bI RapT: IIOCJie rrepeMeIIHIB8HHH BepoHTHOCTb Toro, "IITO Ra.m

JJ.8H RapTa ROJIO,ll;bI ORruReTCH BepxHeii,- O,D;HR8ROB8; B TO x~e npeMH 

npo,u;OJUR3H cpaBReRHe, MOiRRO CH838T:b, qTO Ra.iR)J;bIH H3 "lIJieROB 

«peaJibROrO» 8RC8M6JIH - R8iR)J;8H H3 R8pT ROJIO,ll;bl - He B03R1I

R8eT B pe3yJII>T8Te_ HCIIbIT8RHH c BepOHTROCTHbIM 33ROHOM pacnpe

,u;eJieRHH, a cy~ecTByeT «caM rro ce6e»). ToJI1>RO npn BbIIIOJ.IHeRHM 

9TOro Tpe6oBaRHH C8MO IIORHTHe BepOHTHOCTil npno6peTaeT CMMCJI, 

ll BeJIIPIHR8 nepOHTHOCTM 6y):(eT COBII8,ll;8T:b c qacTOCTbIO B «peaJI:b

HOM» aRcaM6ne. 

0,u;RaRo 061>I':IRO Mb! He MOiHeM CCbIJI8TbCH Ra cym;ecTBOJ38RHe 

BepOHTROCTROrO 38ROH8 pacnpe,u;eJieRH.R B R8.iR):(OM H3 OIIbITOB, 

npHBO,ll;H~HX R B03HHRROBeHIUO onnoro M3 "IJJieROB 8RC8M6JIH (RaR, 

H8IIpHMep, npn M8RCHM3JI:bRO IIOJIHOM Il3MepeHHH B RB8HTOBOM 

MCX8HJIBe), a in1eeM ne.rro JIIIIIlh c «peaJiblil>IM» 8HC8M6JieM CT8TII-

. CTH"lleCRlIX CHCTeM, T. e. "IIHCTO 9MIIHpJitieCRMM OIIHC8HHeM npo

Be,u;eRH:OIX Ra,u; CT8THCTHTJeCRHMH ClICTeM8MH OIIbITOB. IloaTOMY 

HeT RHR8ROrO £l>n3H"lleCROrO CMbICJI8 B npe,u;nonomeRHII, "IITO cy~e
CTByeT R8ROM-TO «MexaHJI3M», o6ecne"IIHB8IOI.ql!H RaR 61>1 paBHO

MepHoe nepeMemnBaRne cncTeM «peaJI1>Roro» ancaM6JIH nepe)J, 

113MepeHHeM. IloHHTHe BepoHTROCTH Bcer,u;a CBH38HO c npe,u;cTa

BJieRHeM 06 onpe,u;eJieRHOH RaTeropIIH HCIIMT8RmI, cny.ma~nx )];JI.fl 

H3MepeHHH BepOHTROCTH. B ,u;aRROM cnyqae c yRa3aRROii panHo

BepoHTROCThIO He MO.iReT OI>ITb COIIOCT8BJieRa HHR8R8H <PH3WieCRH 

onpe,u;eneRRBH RaTeropn:H OIIbITOB. Hanp~1ep, O"lleBHAHO, qTo £l>n-

3nqecRn 6ecCMbICJieRHO rOBOpHTb 0 T8RHX onnr~rax, B ROTOp:bIX 

c paBROH BepOHTROCTbIO MOrJIH 6bl 61>ITb o6Hapy.meH:bI p a 3 JI I1 q

R :bl e CHCTeM:bI, o6pa30B8HH:bie rpa:MMOJieRyJiaMH R8ROrO-RH6yn1> 

ra3a II RCCJie)J;OB8RHbie H8ME B pa3JIIl1IHbIX OIIbIT8X, IIOCJIY.iRHBilllIX 

)J;JIH o6pa3oBaHHH «peaJI1>Roro» aHcaM6JIH. TaRHM 06pa30M, qacTo

CTH B «peaJibHOM» 8HCaM6Jie Re MoryT paccMaTpHB8TbCH Ral\ Bepo

HTROCTH, onpe,u;eJIHJO~He pacnpt,n;eJienne pe3yJII>T8TOB B IIOCJie-
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eyrom;Hx on1>1Tax. B RJiaccH"qecRo:ii TeopHH ycTaHaBJIMBaeMaH npn 

IIOMOIUH «peaJibROrO» 8HC8M6JIH CilH3:b ycJIOBHll OIIhITa (Ranpmiep, 

ycJIOBHH Toro, "'ITO CHcTe:Ma R8XOJ];HTCH B o6'heMe Lif o) c pacnpeJJ;e

JieRHeM pe3yJII>1'8TOB OIIbIT8 HDJHieTCH He 381\0HOM, II03BOJIHIOrqHM 

npeJJ;CRR3I>IB8T:b pacnpeJJ;eJieRHH B 6yJJ;ym;nx OIIbITRX. a l:JHCTO 

SMIIHpWieCKHM .paRTOM, xapaKTepHayromHM JIIDll:b npoH3BeJ];eHlII:>Ie 

OII:bJT.bI. 

Ilo IIOBOJJ;y CR83RHHOrO BbIIIIe MO.iReT 61>IT:b CJ];eJIBRO CJieJJ;yIO

m;ee cep1>eaHoe B03pameHHe: «Ka« rr0Raa1>rnaffr OIIhlT, JJ;Jn1 Toro -.:1To-

61>1 MO.iRRO 6IJJIO IIOJI:b30B8T:bCH IlOHHTHe:M: BepOHTROCTH, BOBCO 

neT Reo6XOJ];HMOCTH B TOM, 1IT061>1 cym;ecTDOBaJI nepoHTHOCTHbIM 

3RROH B TOM CM:bICJie, B R8ROM OH 6I>IJI oxapaRTepII30BRR B § 12. 
11Ha"'Ie roBopH, HeT He06XOJ];IIMOCTH B cyrqeCTBOB8RlUI 38ROHa, B:bI

pamaromer.o H e o 6 x o JJ; H M y ro CBH3.b ycJioB11E: 3aRoHa II ero 

cJieJICTBHii:, mieromnx BM.Il onpe.ueJieRRoro pacnpeJJ;eJieRHH Bepo

HTROCTeii: (T. e. TBRYIO CBH3:b, .HOTopaH Re MOrJia 6nI 61>1T1> RapymeHa 

HH npn RaROM, COBlVIeCT:HMOM c rrpRHIJ;HIIaI\U1 MHKpOMexanHRH, 

noJJ;6ope ycJIOBIIii onnrToB). Mnr Bcerna IIOJI1>ayeMCH IIOHHTHeM 

BepOHTHOCTH ua OCHOB8RHH HH,Il;yRJJ;lIH onpeJJ;eJieHHhlX CBOHCTB 

pacnpeJJ;eJieHIIH (B qacTROCTH, HH.D;YRUHH IIORHTIIH 9MIIHp1I1IecROii 

1IRCTOCT.H) B COOTBOTCTByIOrqeM «peaJI:bHOM>) aRcaM6Jie». XOTH 

yRa3HBaeMoe B aToM noapa~ReHn11 06cTOHTeJ.r1>CTBO JJ;e:HCTBnTeJibHO 

cyrqeCTByeT, caMO B03pameRne, RaR MOiRRO y6eJJ;HT:bCH, HM B 'M:8-

Jieiimei'I CTeneRII He H3MeHHeT Ramero rJIBBHOro Te3HC8 0 HeB03-

MOiKHOCTH RHTepnpeTau;HII K IIOCT})OeHHH BepoHTHOCTHOro cpH3H-

1leCROro 38ROH8 R8 OCROBe RJiaccnqecROII MMRpOMeX8HHKIL 

OTMeTMM cRa1laJia, qTo npHBO;D;Hm;aH n ycTaROBJieHRIO IIORHTHH 

BepOHTROCTH HH.n;yRJJ;Hff H3 OII:bIT8 COBCeM ne BcerJJ;a OCT8BJIHeT 

OTRpHT.bIM BOnpoc 06 OTROIDeRHH R npHHI(HII8M MHRpoMeX8RlIRII. 

Cym;HOCTh 3Toro BOnpoca cocTOI:IT B TOM, JJ;OnycRaIOT JIH npnH

JJ;HirbI MIIRpOMexaRHRJI B 38]1;8HfilIX, MaRpOCROIIWieCRH oxapaR

Tepn30B8RHbIX ycJIOBHHX Oll:bITa B03MO.iRHOCT:b TaRoro no,ri;6opa 

MIIRpOCHOIIII"'IeCKHX orrpeJ{eJieRHbIX COCTOHHnH, npn: ROTopOM 

pHJJ;hI pe3yJII>T8TOB HCII:bIT8RHM 6yJJ;yT rrpOTHBOpe-rnIT:b rrpe.n;nnca

HHHM BepOHTIIOCTRoro 38ROR8. ¥.me 1l8CTO npHBOLJ;HBlliHUCH np:mviep 

MRRCHM8Jil>RO [l0JIROrO OII:bIT8 B RB8RTOBOH 1VIeX8HIIRe IIORR3:bIBaeT' 

qTO MOryT 61>1T1> cJiy1laII, ROI'J);a Ha IIOCJieJ];HlIH nonpoc CJieJJ;yeT ,u;aT:b 

OTp11n;aTeJI1>RbIH OTBeT. ,ri;enCTBHTeJII>HO, ecJin npOH3Be.neH M8RCH

M8Jil>HO IIOJIH.bii'I OIIhlT, J];8BIIIIfH onpeJJ;eJieRH:bie pe3yJII>T8T.b1, yRa-

3aHH:bIM B:blme IIOJJ;6op H0B03MomeR; IIOII:bITRa ocym;ecTBJieHHH 

noJJ;6opa npnBe;n;eT R yR1rtJTomemno ycJIOBHii MBRCHMBJII>HO noJI

noro on1>1Ta. 

RaR 6yJJ;eT noRa3!J.HO (CM. rJI. V), aHaJiornqHbll\UI B aTOM OTHO

menHH 1IepT8MH o6JI8]1;8IOT BepoHTHOCTHbie 3RI~OHbl cTaTIICTJI1Ie

CROH <}l~1rnn .. HanpHMep, Ra:H:oB 6nr RH 61>IJI noJJ;6op RB1laJI1>HhIX 

COCTOHHRH CTaTHcT1iqecI{Oii CHCT:ivlhl, IIOCJie JJ;OCTaTo-qHo 6oJibillOro 
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EpeMeHH 3RE\OH pacrrpeti;e.rreHHfl BepOflTHOCTe:ii 6y;a;eT O;ll;IIH H TOT 

me, a HMeHHO aproti;uCJ:eciarii. (M:o1 rroti;pasyMeBaeM, EOHe'lHO, rro;a; 

HaqaJibHbIMH COCTOflHHHMH He MIIRpococTOflHHfl B RJiaCCIJlieCROM 

CMbICJie, He TO'lRII cpa30BOro rrpocTpaHCTBa, a TaRne COCTOflHHfl, 

EOTOpbie MoryT ocyIIJ;eCTBJIHTbCH M rro;a;6npaTbCH B ;a;eiicTBH'.l'eJih

HOCTH, cM. rJI. V.) Ocym;ecTBJieHHe MaRpoc1mrrH'lecR11 aati;aH

HhIX yc.JIOBIIH r a p a H T n p y e T HaM - H e 3 a B H c JI M 0 

OT BCflRHX B 0 3 M 0 iR H 0 c T e ii II 0 ti; 6 0 p a ( COBMeCTHMOro 

c 3ati;aHHbIMil MaRpOCROIIU'leCI-\IIMH ycJIOBHflMM) 0 c y Ill e c T B -

;i e I-I n e rroc.Jie BpePvieHH penaRcal(HU 3 a p a H e e o n p e JI, e _J 
ll e H H 0 r 0 p a c II p e ti; e J.I e H M fl pe3yJII>TaTOB :U3MepeHHM. 

IlocJieti;HflH .ppasa BblpamaeT TOT 6eccrropHbIH .paRT, 'lTO BepoflT

BocTHbJe 3aROH:bI, OIIHCI>IBaIOm;He CTaTHCTH'leCRHe CHCT€Ml>I, ~eiI

CTBHTeJibHO cym;ecTByroT. H, RpoMe Toro, rrocROJII>Ry aT12r 3aRoRbI 

r a p a II T ll p Y·ID T HaM orrpeti;eJieHHbie HCXOJ];bl .HCIIhITaHHH 

II OCBo6omti;aIOT Hae OT Heo6xo;::i;HM0CTH rrpOBepflTb, HeT Jiil 1~a
ROrO-IIH6y;i;1> CIIe:QHaJibHOI'O IT 0 ;a; 6 0 p R. HaqaJiblffiIX COCTOHHHII 

«BHYTPH» 3ati;aHHbIX MaRpOCI\OIIfilleCRilX ycJIOBlIH, TO ara ppa3a 

·03HaqaeT, qTO CTaTHCTH"tJeCHHe 3aROllhI ti;eicTBHTeJibHO TaROBbl, 

RaKEIMH no § 12 JJ,OJIIBHhl 6I>ITb 3aROHbI rrpnpoti;1>1 BI>rflcHeHHe Toro, 

RaKEIM o6pa3oM B03MOiRHO cym;ecTBOBaIDie rroti;o6HbIX, He rroti;;a;aro

IIJ;HXCfl HHTepnpeTal(HH B RJiaCCH"tJ:eCROR TeopnH 3aROHOB cTaTHCTH

"tJ:eCROM .PH31IBH, JJ;OJiiRHO 61>IT:b l(eJibIO TaR Ha3b1BaeMoro o6ocHOBaHHfl 

CTaTHCTHKH (cM. rJI. 'T). 
Oti;HaRo B rrpnBeti;eHHOM Ha cTp. 71 B03pIDReHHH rrpaBHJibHO 

yRa3.I>IBaeTCfl, "lJTO rrpH MHOrHX rrpHJIOi:R0HHHX Teoprrn BepOflTHO

CTeii - IIMeHHO rrpH HecpH3JI1IeCRHX rrpHJI0iR0HHflx ·- BOrrpoc 0 B03-

M0a\HOCTH «IIOti;6opa», T. e. BOnpoc 0 COOTHOIDeHHH c MHRpOMexa

HH.ROH Boo6IIJ;e He .B03HHRaJI. BBHJI;y aToro y Hae HeT ;a;ocTaTO'lHl>IX 

OCHOBaHHH 3aRJIIO'lHTb, "IJTO Me.mti;y ycJIOBHflMH rrpHJIOi:RHMOCTH 

3a:hoHa H ti;eJiaeM:hlM B 3aR0He BepoflTHOCTHI>IM yTBepm;a;enHeM eCT:b 

neo6xOti;IIMafl CBfl3b. IlpH HCCJieJ(oBaHHH Borrpoca 0 cym;eCTBOBaHHH 

Ta:hOH CBf13JI TOrti;a, Kor;a;ia BOnpoc y,u;aeTCH peIDHTb, MOryT npe;a;

CTaBHTbCH ti;Ba cnyqafl - OTpnn;aTeJibHOro II IIOJIOmlIT0JibHOro 

OTBeTa. 

B rrepnoM cJiyqae nccJie;a;oBaHne rroRa.meT B03MOmHOCTh TRRoro 

noti;6opa MIIRpOCROIIH"tJ:eCRH onpeti;eJieHH:bIX COCTOflHitji «BHyTpH» 

Ma:Hp.OcRorrH"tJ:eCRH orrpeti;eJieHH:Oix ycJIOBHH A, rrpn RoTopoM pesyJI1>

TaTnr' HCII:bITaHHH 6yti;yT rrpoTHBOpeq11T1> sapaHee yRa3aHHOMY 

pacrrpe]];eneHHIO BepoflTHOCTeii B. 0TMeTHM, 'lTO STH rroti;6npaeMI>Ie 

COCTOflHHfl MoryT 6:hlT:b orrpen;eneHbl He TOJibRO MHRpOcROIIHqeCRH, 

no rraID:Re H·MaRpocmonnqecRH, JIIDIIb 61>1 aTo MaRpocRorrnqecRoe 

orrpeti;eJieHne HacTOJihRO yTO'lHflJIO ncxo;a;Hoe 3a~aHHe ycJIOBHM, 

"tJ:To6u 6DIJI B03MomeH rroti;6op pe3yJII>TaTOB HCll:bITaHni'c. Cneti;oBa

"TeJI1>HO,, B STOM cJiyqae BepOHTHOCTHOe YTBep.mti;eHHe He HBJifleTCfl 

H a c T 0 fl m; l1 M B e p 0 fl T H 0 c T H DI M 3 a R 0 H 0 M. (0 Ha-
• 
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JCHtI1n1 rrocJienHero MI>I roBopnM Torna, Rorna cym;ecT:ByeT oxapaH

TepH3oBaHHafl B § 1.2 Heo6xortHMaH CBfl3I> ycJIOBHiI saROHa A 
H ero cJie)J;CTB.nii B H Ror;a;a PflUI>I peayn1>TaToB HCrr1>1TaH11ii, rrpo

BeneHHl>IX B ycnOBHflX A, o6JianaroT BceMH cBOMCTBaMn BepOHTHO

cTHI>IX PflUOB, a He TOJII>RO HeROTop1>1M.1I H3 Hnx; CM. § 10.) B p;aHHOM 

cJcy\tJ.ae BI>IIICJIHeH«e yRaaaHH1>1x yc;ioBHii A He naeT r a p a H T H 11 
orrpert;eJieHHOro pacrrpeneneHHH (pacrrpeneneHHH B) peayn1>TaToD 

6ynym;nx OII:bITOB, TaR ImR He lfCRJIIOqaeT B03M0H{H0CTeli II 0 n -

6 op a. 

TaRoe BepOflTHOCTHOe yTBepmneHHe B rrpoTHBOIIOJIOiRHOCTn 

H a c T 0 f) m; e M y 3 a R 0 H y flBJifleTCH Bb1pa.meRHeM }\al\ 6I>I 

neROTopon RoppeJJfll(HH (ycJiomrii: Hcrr:o1TaHHH A JI pacnpep;eJieHI'.Ifl 

pe3yJI1>TaToB ncrr1>1TaHHH B), He mierom;eli ToqHoro orrpeneneHHH, 

TaR RaR tj>H3JiqecRH He . orrpeneJieHlll (B ycTaHOBJieHHOM B § 12 
CM1>1cne) BepoflTHOCTH Toro, qTO A IIOBJieqeT sa co6oii B, n nepoflT

HOCTb Toro, qTo A He 6y;a;eT conpoBomnaTI>Cfl B (T. e. BepOHTHOcTH 

Toro HJIH nHoro rroJJ;6opa cocTOflHmr «BHYTPH» ycnoBlffi A). TaR, 

HarrpnMep, CTaTHCTH1I0CROe HCCJie]J;OBaHHe o6pa3l(OB RaRorO-HH-

6yJJ;b MaTepnana, IIOJJ;BeprnyToro orrpeJJ;eJieHHoii o6pa6oTRe, MomeT 

HaM II03BOJIHTb ycTaHOBHTb BepOflTHOCTH TOrO HJIH HIIOro 3HaqeHHH . 

rrpOl:lHOCTH i:)TOro MaTepHaJia H& paap:1:>1B. Ho oqeBilJJ;HO, l:JTO 6onec 

;:i;eTaJibHOe, XOTfl 6u H MaRpocRorryqecROe, rrpeJJ;BapHTeJibHOe -

JJ;O HCIIbITaHHfl rrpoqHOCTH - IICCJie]J;OBaHne o6paau;oB J);aCT H3M 

B03MOiRH0CTb IIOJJ;06paTb Taune 9R3eMIIJiflpLI o6pa3l(OB 9TOI 0 

MaTepHaJia, HOTOp:nie 6y;nyT o6JiaJJ;aTb RaRHM-HH6y;n1> rrpn6JIII3lI

TeJibHO BI>I)J;eJJeHHhlM, HanpHMep oco6eRHO 60JibIIIHM, 3HaqeHl1eM 

npoqHOCTH (n CJie]J;OBaTeJII>HO, HfilIM pacrrpeJJ;eJieHHeM BepoflTHO

CTeli J];JIH HCIIbITaHHH Ha npOLIHOCTb), H0CMOTPfl Ha TO, qTO BTII 

9R3eMilJIHp1>1 IIO)J;BeprHYTI>I COBepIIIeHHO OJ];HHaROBOH o6pa6oTRe. • 

06f:>IqHO rOBOpflT, qTO pacnpeJJ;eJieHne BepOHTHOCTeH, HaHJ];eH

HOe rrpJI llOMOII(H 9TilX 9R30MIIJiflpOB, IIOJiyqeHO J];Jlfl JJ;pyroro 

. ROJIJieRTHBa HJIH J];Jlfl JJ;pyroii RaTerOpHH HCIIbITaHHH. c ~H3lflie.,.. 
cRoii me Toqn:JI 3peHHfl MemJJ;y ycJIOBHeM, qTO JJ;aHHhlH MaTepHaJI 

TIOJJ;BeprHyT yRa3aHH0H o6pa60TRe, H IJaJIHtIHeM orrpeJJ;eJieHHOrO 

CTffTHCTIIl:JeCKHM rryTeM pacrrpeJJ;eJieHHH npoqHOCTH II c T H e 0 6~ 
x o An Mo TI. c B a 3 H. Hna-qe roBopn, nony-qeHHaH cTaTHCTMCJeCRll 

CBH3b Memp;y ycJIOBHeM, -qTO B3flT J);aHHhlH MaTepnaJI c ;a;aHHOH 

o6pa6oTROH, JI pacnpeJJ;eJieHHeM npoqHOCTH II e fl B J] fl e T c R. 

H a c T 0 H m; II M B e p 0 f.I T H 0 c T H bl M 3 a I\ 0 H 0 M .. 

¥ CJIOBHfl, npHBOJ];flIIJ;He R J);aHHOMy pacrrpeJJ;eJieHHIO npO'llHOCTH, 

c <PnanqecROH TOqRH 3peHHH He ITOJiyqJIJIH J];OCTaTOqHOro onpeJJ;eJie-

· Hnfl: «BHYTPH» yRa3aHHOIX MaRpOCROIIJiqeCI\HX ycJIOBHM B03MO.iReH 

IIOJJ;6op, rrpHBOJ];flIIJ;Hii R .MHOMy - H B IIIHpORHX rrpeJJ;enax rrpOH3-

BOJibHOMY - pacrrpeJJ;eJieHHIO npOqHOCT.M. 3JJ;eCb HeT aaROHa (B <Pn-

3HqecROM CMl>ICJie 9TOrO CJIOBa), TaR RaR aaROH ycTaHaBJIHBaJI 6:01 

rapaHTMH onpeJJ;eJieHHOro pacnpeJJ;eJieHHH rrpoqHOCTH B 6yJJ;ym;rrx 
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OIIbITaX ll B cJiyqae 3a:E\OBa rro;q6op «BHYTPH» yRaabIBaeM:bIX HM 

ycJIOBHH 6I>IJI 6nr HeB03MO.iReH. QqeBH,IJ;HO, qTO n yrrOMHHyToe B:blme 

6oJiee ,IJ;eTaJibHOe HCCJie,IJ;OBaHne o6pa3I(OB He ~acT HaM B03MOlliHO

CTH rroJ.IyqHTb Tanoe orrpe,ri;eneHne RaTeropnn HCllhITaHmi, RoTopoe 

c,ri;eJiaJIO 61>1 IIOHHTHe BepoHTHOCTH cpH3H11:eCRH orrpe,ri;eJieHHbIM, 

T. e. HCRJIIOqUJIO 6bl B03MOmHOCTH no;n6opa. 

Ilo,ri;o6HHe BepOHTHOCTHhle HJIH, Jiyqme CRa3aTb, CTaTHCTHll:eCRHe 

(TaR RaH B cpII3H11:eCROM CMLICJie cpnrypHpyrom;ee B HHX ITOHHTHe 

EepO.fITHOCTH He orrpe,ri;eJieHO, IIOCROJII>Ry He orrpe]:J;eJieHa RaTeropHH 

OIII>ITOB, cnymam;nx ;r(JIH H3MepeHHH BepOHTHOCTH H ,ri;orrycRarom.nx 

B03MO.iRHOCTb 6 e 3 r p a H H q H or o BOcrrpOH3Be,ri;eHHH) YTBepm

,ri;eHHH HOCHT 9MIIHpH11:eCRHH xapaRTep (H OCHOBaHbl BCer,ri;a Ha He-

1\0TOpOM o r p a H H q e H H o M 11HcJie on:o1ToB). He orrpe,ri;eJieHo 

HX OTHOIIIeHHe R MHRpOMexaHHRe, TRR RaR He onpe.ueneHbI H, RRR 

CJie.uyeT H3 Bcero CRa3aHHOrO BbJIIIe, <}JH3H'IecRll He MOryT 6IJ:Tb 

orrpe,ri;eJieHDI BepORTHOCTH TaRoro Bbl6opa TIOCJie,ri;OBaTeJl.bHOCTH MH

RpOCROIIUqecRH orrpe,ri;eJieHHblX COCTOHHHH, npH ROTOpOM STH 

YTBep.m,ri;eIIHH 6y,ri;yT y,ri;oBneTBopeHhl, HJIH, Hao6opoT, Hapy~eHH. 
IlosTOMy TaRHC YTBep.m,ri;eHHH He MoryT BXO,UllTb B TeOplIH ;ne,ri;yH

THBHO IIOCTpOeHHOie, OIIHpaIOII(HeCH Ha HaCTOHIIJ;He (CM. § 12) 3a

ROHbl cpH3JIRH, B "\laCTHOCTH, He MoryT BXO,UHTb B TeopnH, B03UlIB.mHe 

B pe3yJ.I1>TaTe 0 6 0 c H 0 B a H H fl RaRorO-HH6y,ri;ll OT,IJ;eJia cp1I3HRH. 

EcnH me MR HMeeM ,ri;eno co BTOPRM cnyqaeM, T. e. npH HCCJie

,ri;oBaHHH sorrpoca o cyID;eCTBOBaHHH neo6xo,ri;nMoii: CBH3JI ycJIOBHi1: A 
H BepOHTHOCTHOro cne,ri;cTBHH B MOiRHO ycTaHOBHTI> HeB03MOIBHOCTb 

no,ri;6opa, TO Mbl ,IJ;OJI.iRHbI 6y,ri;eM ROHCTaTHpoBaTb HaJinqHe HaCTGH

II(ero BepoHTHOCTHOro 3aR0Ha. Cym.ecTBoBaHHe TaRHX cJiyqaeB, 

TaRme rro.upa3yMeBaeMNX B rrpnBe,ri;eHHOM B1>nne B03pameHHH, 

HH11:eM Re npoTHBOpeq11T HfillleMy OCHOBHOMY Te3JICY 0 HeB03MO.iRHO

CTH IDITeprrpeTaIIHH BepOHTHOCTR:oIX 3aROHOB H3 OCHOBe rrpe,ri;

CTaBJieRHli HJiaCCH'leCROH MexaHHI\H. )J;eHCTBHTeJibHO, M:OI roBopn:M 

TOJibl\O 0 TOM, qTo HaJiyqHe CBOHCTB BepoHTHOCTH:bIX p.H,I1;0B y SMIIH

pnqecRoro pH,ri;a pe3yJI1>TaTOB HCHbITaHHE (H, B q3CTHOCTH, MaRpo

CROIIH'leCRHX HCIIMTaHHH), c TOqRH.3peHHH cpH3HRH, Tpe6yeT 06'b

HCHeHHM, a HMeHHO: B03HHRaeT Borrpoc 0 COOTHOllieHHH STHX CBOHCTB 

c npHHn;HTiaMH MHRpOMeXaHHRH, 0 TOM, RaR MHRpocROilI:AeCRH 

OTIHCaTI> Te ycJIOBHH, HOTOpl>Ie sa,ri;aHbI MaRpOCROIIHqecRH, H 0 L':VI, 

BbITeRaIOT JIH H3 STHX MHRpOCROIUftJ:eCRHX ycJIOBHH Ha OCHOBaHHH 

ypaBHeHHH MHRpoMexaHHRH CJie,ri;cTBHH, Tpe6yeMble 3aROHOM Be

pOHTROCTH. EcnH 6:01 MM ,n;oJI.iRHI>I 6ra:JIH cpH3w1ecRn 06ocHOBaT1> 

HaJIJilIHe B paccMaTpHBaeMMX HCil:OITaHHHX HaCTOHm;ero BepOHTHO

CTHOrO 3aROHa, TO, MO.iReT 6nIT:b, Mb! MOrJIH 6LI HcRaTb OCHOBY ero 

B aJieMeHTapH:oIX 3aROHaJS RBaRTOBOH MexaHHRH (r,ri;e «no.u6op» 

6I>IJI 6:bl 3arrpemeH B CHJiy «norrOJIRHTeJibHOCTH»)' a TaR.me B BepoHT

HOCTH:OIX 3aROHax <}JH3JI1IeCROil cTaTHCTHRH (HBJIHIOII(IIXCH, Ran 

6y;ri;eT rroRa3aHo B rJI. V, «HacTOHIIlHMH» BepOHTHOCTHI>IMH 3aR0HaMu). 
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H 0 BO BCHROM CJiy-qae,- H B BTOM cyTb Ramero Te3nca -

o6pam;enne R RJiaccJfllecRoM. MexaHnRe Hlftlero He MOrno OH HaM 

o6'bHCHHTb. Hnaccuqec1\aH MexaIInRa He TOJillHO ne ;n;aeT Boa

MO.i:RHOCTH ((Bl>IBeCTil» nepOHTHOCTHhlii 3aRon, HO, 6onee Toro, He 

Mo.meT ~aTb B03MOiRHOCTH ero H H T e p II p e T M p 0 B a T b, 

T. e. ycTaHOBHTb TaRoe COOTBeTCTBHe llOHHTHH, BXO;IJ;Hm;HX B cpop

MyJIHpOBRy 3aR0Ha, H IIOHHTH:H HJiaccuqecRoii MexaHHRH, npn 

ROTOpoM B3a:MMHaH CBH3b IlOHHTHH, yRa3IJBaeMaH 3aROHOM, COB

rra;n;ana Ohl c CBH3I>IO, BhITeirnrom;eii rr3 rrpHHUHIIOB 1~nacca:qecRoii 
MexaHHRH. B qacTHOCTH, B TepMnHax RJiaccJiliecRoii MexaHHRH He 

MomeT 01>1T1> onpe;neJieno caMo IIOHHTHe «ycnoEnli HCIIbITaHnH», 

T. e. IIOHHTHe «Ha;n;Jiemam;ero rrpHrOTOBJieHHH» HCCJie;n;yeMOi'I CH

CTeMhI (cM. § 12). Ilo OTHOllieHHIO I\ paccMaTpHBaeMoMy HaMH 

Borrpocy· o cpn31I1IecRoli cTaTn:CTHRe aTa o6ID;aH Ml>ICJII> MomeT OI>ITb 

AeTaJIH3HPOBaHa. B cTaTHCTJiliecRoii c}Jn3HHe, noRa Mhl ocHOB1>1-

naeMcH JIHIIIb Ha RJiaccffCieCROH MeXaHHRe, HaR rroRaaaHo, MI>I MOiReM 

ucxo;n;HTh TOJI1>Ro H3 rrpe;n;cTaBJieRHH o «peaJI1>HOM» aHcaM6Jie. Ho, 

HRH rro;n;qepn:nBaJIOCb B HacTOHm;eM rraparpaljle, H3 IIOHHTHH 9MIIH

pnqecRoro pacrrpeneneHHH, T. e. n3 IIOHHTH:H pacrrpe]];eJieHHH cn

cTeM n «peaJI1>HOM» aHcaMoJie, HH B RaRoH: Mepe He Mo.meT OI>ITb 

BI-,Ine,n:eHO IlOH.HTHe BepoHTHOCTH; TaRme Il3 cym;eCTBOBaHHH «peaJib

HOrO» aHcaMOJIH He Mo.meT OIJTI> c;n;eJiaHo aaRJIIO"CieHne o cym;ecTBO

BaHHH «HacToHm;ero» BepOHTHOCTHoro aaROHa.. CJie;rtoBaTen1>no, 

BepoHTHOCTHbIO 3Rf\0HbI CTaTHCTH1IeCROH tPH3HRH He MoryT HHTep

nperrrpoBaTbCH rrpn IIOMOni;H RJiaCcHlJ:eCI{HX rrpe;n;cTaBJieHHH. 

Iloncuu:M aTo em;e pa3 rrpHMepoM. CorrocTaBHM Bxo;n;Hm;ne 

B eTaTHCTH1IeCRHH BaROH IIOHHTJIH 0 MaRpOCHOIIJilieCRHX OOJiacTHX • 

c RnacclfIIecRHMH rroHHTllHMH oo ooJiacTHx cpa3oBoro npocTpaHcTBa. 

lJ 3 HJiaCC~IeCROrO npe;n;cTaBJieHllH 00 Ocym;eCTBJieHHH HeROTOpOH 

HaqaJibHOH o6nacTH Ha OCHOBaRHH RJiaCCH1IeCROH MexaHHRH HH 

B n:an:o:ii CTerreHH He BhITeRaeT rrpe;n;cTaBJieHHe 00 ycTaHOBJieHHH 

nocne npeMeHH peJiaRcanHH TaRoro pacrrpe;n;eneHHH BepoHTHOcTeli, 

rrpn ROTopoM nepoHTHOfiTI> oonacTn rrporropnn0Han1>Ha ee neJilfIIHHe. 

B TO me npeMH cTaTHCTH1IecRne aaHOHLI Tpe6yroT ocym;ecTBJieHHH 

HMeHHO TaRoii CBH3H BXO)];Hmnx B 3aROH H rro;n;Jie.mam;Hx RJiaccn

"lleCROH nHTepnpeTan;nn IIOHHTH:ii .. I!IHaqe roBopH, aToT 3aHOH Tpe

o:-yr TOrO, qT06I>I IIpH JII060M HaqaJibHOM MaRpOCROITH1IeCROM CO

CTUHHHH IIOCJie BpeMeHH penaRcau;nn ycTaHaBJIHBaJIOCb pacrrpe;ue

.JieHne BepOHTHOCTeH Ma:RpOCHOIIJiqeCRHX COCTOHHHH, OIIHCl>IBaeMOe 

~JIIORTya~HOHHOM ~OpMyJIOH. 
3aHJIIOqeHne, HOTOpoe MOi-RHO c;n;eJiaTb H3 Bcero CRa3aHHOrO 

B HaCTOHm;eM naparpa~e, IIO;rlTBepm;uaeT IIOJiyqeHHblll B ROH~e 
§ 12 pesyJI1>TaT: cTaTHCTJiqecRaH c}JH3HRa He Mo.meT OhlT:b nocTpoeHa 

Ha OCHOBe HJiaCCH1IeCROH MHRpoMeXaHHRH. 

§ 14. B § 8 O:OIJIH ccpopMynupoBa:EThI rroJimHeIIHH Hanoonee no

cJie;n;oBaTeJII>HOH RJiaccnqecu:oii HHTeprrpeTa:u;rr11 cTaTHCTMqecRo:t°r 
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cpn3IUUI. ¥me OTMeqaJIOCb, qTo rJiaBHOH n.uee:M 9TOH HHTepnpe

Ta[(HH HBJIHeTCH npeJJ;IIO.JIO.i:ReHHe 0 paBHOBepOHTHOCTH Bcex MHRpo

COCTOHHHH BHyTpn HbI,n;eJieHHoil: HaqaJibHIJM OIIhlTOM o6JiaCTH 

<jla30Boro npocTpaHCTBa L'.lr 0 • B § 12 n 13 6MJIO noRa3aHo, qTO 

Ta:Roe npennoJio.meHJ:Ie, Ra:R H npe;unono.meHn:e Jno6oro, 3apaHee 

orrpeJJ;eJieHHOro pacrrpe)J;eJieHHH, B RJiacc11-qecRoii Teop11rr He MomeT 

B:bipa.maTb co6on 3aRoHa nprrpOJJ;l>I H IIOTOMy He MO.i:ReT CJiymHTb 

OCHOBoii ;unH HHTepnpeTan;«n 3aROHOB cTaTncT1NecRoli £P«3IIRII. 

M:or no1ta3ann:, qTO, nocRoJI1>Ry B RnaccIPmcRoli Teop11H paBHOBe

pOHTHOCTb MHH.pOCOCTOHHJ:IH BHyTpII o6JiaCTH ~r 0 He MO.meT cym;e

CTBOBaTb Ra~ 3aROH npnpOJJ;hl, IIOJIO~ReHne 0 paBHOBepOHTHOCTH 

B JiyqrueM cJiyqae MO.i:ReT paCCl\IaTpHB3TbCfl RaR qnCTO 9MIIHpnqe

CRoe noJio.meHrre, HaR xapa1nepHcTHRa pe3yJI1>TaToB npon3Be)::l;eH

HbIX OIIhITOB .. T. e. RaR HbipameHIIe CBOHCTB «peaJibHOrO» aHcaM6JIH. 

B HaCTOHII{eM naparpa£Pe MN cTamrn: Bonpoc o TOM, JJ;eiicTnn

TeJII>HO JIJ:I OIILIT yRa3blBaeT Ha cyII(eCTBOBaHne p a B H 0 M e p -

H 0 r 0 pacnpe,n;eJieHHH B paccMaTpnBaeMhIX HRMH «peaJibHbIX» 

aHcaM6JIHX ( OIIblT MO.i:ReT BblJ].eJ.IHTb BCeB03MO.i:RHDie o6nacTH ~r 0 

n B COOTBeTCTBH:M c 3THM Mhl MOJReM paccMaTpHBaTb pa3JIR'IHbie 

«peaJI1>H1>Ie» aHcaM6nH). YRameM cpa3y Xie peay;i1>TaT, H ROTopo~ry 
M:bI IlpHJJ;e:rv1: OilhIT Re TOJ.IbRO He IIOJJ;TBep.m.uaeT npe,n;IIOJIOiReHlUI 

0 paBHOMepHOM pacnpeJJ;eJieHHH B «peaJibHI>IX» aHcaM6JIHX, a, Ha

o6opoT, I(aeT B03MO.i:RHOCTb IIORa3aTb, qTO paBHOMepHoe pacrrpeJJ;e

.,,l:eHHe, TaR .me Ra« H 6JIJ:I3Rile I~ HeMy pacnpeJJ;eJieHHH ( «6JIH3I-tHe» 

B onpe;ueJieHHOM HlliRe CMhICJie) 3aBeJJ;OMO He ocymecTBJIRIOTCH 

B npnpoJJ;e. 11 pe.mp;e tJ:eM nepenTn R ,u;oRaaaTeJI1>CTBy, OTMeTHM em;e 

pa3, CITO IIOJiyqeHIIl>IH B HaCTOHII(eM naparpa£Pe pe3yJI1>TaT, TaR a-te 

RaR n pe3yJII>TaT § 12 n 13, npe.ucTaBJIHeT co6oH: apryMeHT, Ha

npaBJieHHbIH npOTHB RJiaccn'lec1<oii Teopnn § 8. 3TII JJ;Ba pe3yJI1>

TaTa COBeprneHHO Re3aBHCIBIDI ;a;pyr OT ti;pyra. 

P:oRa3aTeJihCTB0 JierFO MOiReT 6b1Tl> IIOJiyqeHO Ha OCHOBaHHH 

Toro, "CJTO, corJiaCHO npe,rrIIOJIOiReHHHM RJiaccnqecROH TeopHH, 

Bl>I,D;eJIHeMble OIIbITOM o6JiaCTH Lir 0 B 0"CieHb lliHpORHX npeJJ;eJiax 

MOryT 6IJTb ;mo61>1MH (CM. § 1 II 8). IlpoH3BOJibHblM MOiReT 6:oITb 

HX B3fflIMHOe pacIIOJIOiReHHe, o6JiaCTH MOryT He HMeTb o6u::i;HX 

ToqeR, MOryT HMeTb o6~yro qacTb HJIH MoryT n;eJIHROM llORp1>1BaT1> 

I(pyr ;n:pyra; B qaCTlIOCTH, IIpH IIOMOIJJ;H H3MeHeHHH xapaRTepa 

onpeJJ;eJIHeMbIX B OIIbITe (H npHBOJJ;HmHX R B:oIJJ;eneHHIO o6JiacTe:u 

Lif o) napaMeTpOB H H3MeH~HHH TOqHOCTH HX onpeti;eJieHHH Bcerti;a 

MO.i:RHO noJiyqJITb TaRyro COBOl{YIIHOCTb o6JiacTen ~r 0, IIPH ROTopoir 

nro6aH napa o6JiacTen Mo.meT 6NT1> coeJJ;HHeHa n;en1>ro nonapHo 

nepeceRaIOIJJ;HXCH o6JiacTe:H. JierHo BHneT1>, qTo, BBHAY cRaaaH

Horo, npeJJ;IIOJIO.i:ReHHH 0 paBHOMepHDIX pacnpeJJ;eJieHHHX B «peaJib

HbIX)) aHCaM6JIHX, COOTBeTCTByrom;HX o6JiaCTHM ~r 0, COBMeCTJ:IMllI 

JIHIIIh npH HaJIH1IIIH paBHOMepHoro pacnpe,n;eJieHHH Ha Been noBepx

HOCTH 3a~aHHOH aHeprHH. ~eHCTBHTeJII>HO, JJ;JIH rrepeceRaIOme:HCH 
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nap1>1 o6n:acTeii M « N llJIOTHOCTb BepoHTHOCTH «peaJibHOro» aH

caM6JIH, o6pa30BaHnoro CHCTeMaMH, HaXO)];HIQllMHCH B o6m;eil 

qacTll aTHX o6JiacTen M 11 N, c o;n;aoli cTopoH:oI, nonmHa 6:01T1> 

paBHa IIJIOTHOCTH BepoHTHOCTH B M, a c JJ;pyro:H cTopon:oI,

rrJIOTHOCTH BepOHTHOCTH B JV (M:hl npennonaraeM, qTO llJIOTHOCTb 

BepoHTHOCTH HOpMnpoBaHa Bcer)J;a B IIOJIHOM «peMbHOM» aHCa:M:6-

n:e). CJie;rr,oBaTeJibHO, ITJIOTHOCTH BepOHTHOCTH B M H JV paBH.DI 

Jlpyr. JJ;pyry, a CJie)J;OBaTeJibHO, paBH:bI H BO BCeX o6JiaCTHX Lir 0 • 

TaRHM o6pa30M, npe)])Ionomenne o panHoMepHoM pacnpeJJ;eJieHHH 

B «peaJibHbIX» aHcaM6JIHX, COOTBeTCTByrom;nx pa3JIHqHbIM Bbl)J;C

JIHeMDIM Ha"tiaJibHbIM OII:OITOM o6JiaCTHM Lir 0' npHBO)J;HT u. 3aRJIIO

qeHHIO 0 paBHOMepHOM pacnpe)J;eJieHHH B IIOJIHOM «peaJibHOM» 

aHCaM6Jie, COOTBeTCTByrom;eM BceH. IIOBepxHOCTH 3a)];aHHOH 9HeprIUf. 

IT ocJie)];Hee 3aRJIIO'IeHne yme Mo.meT 6b1Tb HerrocpeJJ;CTBeHHO 

conocTaBJieHo c on1>1TOM. l.1To6DJ npencTaBHTn ce6e pe3yJI1>TaT 

cpaBHeHJUI, JJ;OCTaTOqJIO y~mCTb, qTO HMeHHO ycTaHOBJieHHe paBHO

MepHoro pacnpeJJ;eJieHHH Ha noBepxHocTn 3a)J;aHHOH aHepr1nr (npn 

aprO)J;H1IecROM Mepoonpe.n:e.neHnH) xapaRTepn3yeT npon3omenmyro 

B cncTeMe penaRcal(HIO. Ecnn 61>I B JJ;e:iicTBHTeJI1>HOCTH - B IIOJIHOM 

«peaJibHOM» aHcaM6Jie - CHCTeM:OI 6I>IJIH 61>1 paBHOMepHO pacnpe

AeJieHI>I na nOBepxHOCTH 3a)];aHHOM 9Heprnn, TO npaRTHqeCRH 

B03MOil\HOCTb BCTpeTHTb CHCTeMy B nepaBHOBeCHOM COCTOHHHH 

6:i,ma 6nI COBeprneHHO HCRJIIOqeHa: iJTO 61>1JIO 6bl CTOJib JRe MaJIO 

nepOHTHO, RaR If B03M0i!{H0CTb BCTpeTIITb CHCTeMy B HepaBIIOBec

HOM COCTOHHHH IICCJie Bpe~IeHH penaRCaIJ~HH. (Mbl rOBOplllI 3)J;eCb 

0 BepOHTHOCTHOM pacnpe)J;eJieHHH CHCTeM B «peaJII>HOM>) aHcaM6Jie, 

3a6:ornaH 0 TOM, qTO, corJ.IaCHO § 13, aTO He3aROHHo; y1rn3aHHbl:ii 

BepOHTHOCTHI>IH 3aROII CJie)J;yeT ce6e npe)J;CTaBHTh, HanpnMep, nc.! 

]l;06Ho BepOHTHOCTHOMy 3aROHy B «peaJibHOM» aHcaM6ne, o6pa3oBaH

HOM ROJIOJ];OH RapT, B npmiepe § 13; B HaCTOHmeM rraparpa.pe Ml>I 

CTaBHM ce6e I(eJibIO, CJie]J,YH 3a 06:01qHblM XO)];OM paccym)J;eHMH 

B I\Jiaccn:qecROH Teopnn, Bl>IHCHHTb B03M0il{HOCTH, rrpe)];OCTaBJIHe

Ml>Ie HCIIOJib30BaHHE(M nOHHTHH «peaJibHOrO» aHcaM6JIH, HesaBHCID\iIO 

OT apryMeHTaunn § 12 n 13.) B nelicTBHTeJI1>HOCTH MbI HaxonnM 

CROJibRO yro;rr,HO CHCTeM, He naxo;um:~HXCH B COCTOHHHH paBHOBeCRH: 

ROHCTaTnpyeM HaJIJ:IlIHe pa3H0CTeil TeMnepaTyp qacTeH TeJia HJI.H 

pmmn"tIRbIX TeJI, nanR'lIIe pa3HOCTeii )J;aBJieHHM H ROHD;eHTpau;niI 

Ii T. ;u., O:UHHM CJIOBOM,- HaJinqne BCeB03MO.i:RHI>IX RHHeTH1IeCIHlX 

npo:u;eccOB, CBII)J;eTeJibCTBYIOIUHX 06 •:. OTCyTCTBHH TepMO)];HHaMH

qecRoro paBHOBeCHfl B Tex CHCTeMax, B IWTOpbIX OHH rrponcXO)J;HT. 

TaRHM o6pa3oM, CJJ;eJiaHHbie HaMH npeJJ;nonomeHnH npnBOJJ;HT Hae 

R BbIBOJJ;y 0 npaHTlf'IeCROH HeB03MOiI\HOCTH (HHqTO.i:RHO MaJIOii 

BepOHTHOcTn) HBJieHnn, Ha6J1ro.uaeM:o1x B JJ;eilcTBHTeJI1>HocTn. CJie

JJ;OBaTeJI1>HO, Hamn rrpe)J;IIOJIOmeHHH )J;OJiiRHl>I 6:b1Tb OTBeprHyT:hl. 

EcJIH 61>1 Mhl npoBepHJIH npaBHJI1>HOcT1> cJJ;eJiaHfilIX npeJJ;nono

.meIDiil Ha O)];HOM JIHillb CTaTHCTJI1IeCIWH CHCTeMe H OH3 OI\a3aJiaC:b 
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6LI B HepaBHOBeCIIOM COCTOHHlHI, TO BTOrO 6:LIJIO 61>1 y.me ,n;ocTaTO"tIHO' 

"1JT061>1 npHTTH R TOJibRO qTo c,n;eJiaHHOMy 3aRJIIOqeHnro. EcJIH .me 

M:bl MO.i:ReM Ha6nronaTb 6on1>moe ROJIJiqeCTBO CHCTeM, TO MhI IIOJiy

qaeM eIIJ;e B03MOa\HOCTb npHJIOiReHHH 3aRona 60JibillHX qnceJI. 

EcJIH "IIHCJIO cncTeM ,n;ocTaTO'IIIO BecllJIRO, TO CROJib yro,n;Ho 6JIH3Ra 

R HyJIIO nepOHT~TOCTb Toro, qTO ,D;OJIH CHCTeM, IIaXO,Il;fIIIJ;HXCH B He

paBHOBeCHhIX COCTOHHHHX, H3 3apaHee cpHRCHpoBaHHYIO BeJilfCIHHY 

60JI1>me TOH ,Il;OJIH, ROTopaH COOTBeTCTBOBaJia 6bl MaTeMaTWieCROMy 

O.mHJJ;aHHIO qncJia HepaBHOBeCHbIX CHCTeM npn paBHOMepHOM 3a

EOHe pacnpe,n;eJieHHH. B qaCTHOCTH, np11 ,n;ocTaToqHO 6on1>moM 

"IHCJie CHCTeM aTa BepOHTHOCTb MO.i:ReT CTaTb HecpaBHeHHO MeH1>me, 

qeM BepOHTHOCTb HepaBHOBeCHOrO COCTOHHHH onHoii CIICTeM:bI. 

EcJIH oRmHeTcH, qTO B ,n;eiicTBHTeJII>HOCTII ,n;oJIH cncTeM, Haxo,n;H

n:rnxcH B uepaBIIOBeCHI>IX COCTOHHHHX, ,n;ocTaTO"IJHO BeJIHRa, qT06:01 

6LITb npaRTWieCRH BIIOJIHe 3aMeTHOH, TO OCHOBaHHH B IIOJib3Y c,n;e

JiaHIIOrO BbIIDe 3ffHJiroqeaHH CTaHyT em;e HecpaBHeHHO 60JI1>me, 

qeM npn onhITC Han onHoii C_HCTeMoii. OnhlT naeT HaM ,n;JIH Ramero 

3aRJiroqeJHIH H 9TH ,Il;OIIOJIHHTeJibHbie OCHOBaUHH. 11MeH B BH,n;y co

JJ;ep.maHHe cne,n;yrom;ero naparpa<Pa, OTMeTilM, qTo ,n;JIH ncnoJI1>3o

BannH 3aROHa 6o:ITbillHX "IJHCeJI HeT Heo6xo~mIOCTH B cym;eCTBOBaHHH 

6oJibillOI'O qncJia Tom,n;eCTBeHHbIX CHCTeM. ~OCTaTO"IJIIO, qT06:01 cy

meCTBOBaJIO 60JI1>moe qncJIO pa3HbIX CHCTeM, ,D;JIH Ram,n;oii H3 HO

TOpI>IX HlfCITO.i:RHO MaJia BepOHTHOCTb ocym;ecTBJieHHH HepaBHOBeC

HOrO COCTOHHHH npH paBHOMepHOM 38I\0He pacnpe,n;eJielIHH Ha 

·noBepxHOCTH 3a)];aHHOH 9Heprnn. IlpH BTOM CJie,n;yeT llOJib30BaTbCH 

aaROHOM 6 0 JI b III H x qncen B <PopMe, o6o6m;eHHOH Ha CJiyqa:if

Hble BeJIWIHHbl c pa3HbIMH 3aRoHaMH pacnpe,n;eJieHHH H pa3HbIMH 

MaTeMaTlftleCRHMH o.mn,n;aHHHMH (TeopeMa MapRoBa [14]). 
HeTpy,n;Ho Bn,n;eTI>, qTo cTeneH1> ,n;ocToBepHocTH narnero 3aRJIIO

~eHHH 0 Heo6xo,n;HMOCTH OTRa3a OT npe,n;IIOJIO.i:ReHHii paBHOBepoHT

HOCTH onpeneJIHeTCH npeHe6pemeHHeM I-\:aR pa3 TeMH .me MaJibIMH 

BepOHTHOCTHMlI, ROTOpbIMH M:OI npeHe6peraeM, :nor,n;a IIa OCHOBaHHH 

OIIbITa 3aRJiroqaeM o BHJJ:e cym;ecTnyrom;ero nocne penau:cal(HH 

BepOHTHOCTHOro 3an:oua pacnpeJJ;eJieHHH cocTOHnnii. E)Ta cTeneHh 

,Il;OCTOBepHOCTil onpcneJIHeTCH npeHe6pe.meHHeM TeMH HiflITO.i:RHO 

MaJI:bIMH BepOHTHOCTHMH, ROTOpbie yu:a3:bIBaIOTCH 3aROHOM 6oJibIIIHX 

"lillCeJI ,D;JIH CROJibRO-HH6yJJ;b 3aMe~rHblX OTRJIOHeHHM OT pacnpe;ue

JielIHH paBHOBeCHbIX n HepaBHonecHI>IX cocTOHHIDi, 3a,n;anaeMoro 

cym;eCTByIOm;HM' no npe,n;nono.meHHIO, BepOHTHOCTHbIM 3aROHOM. 

Il peHe6peraH BTHMH BepOHTHOCTHMH, ].\{bl C"IJHTaJIH, qTO COOTBeT

CTByIOm;He 9THM BepOHTHOCTHM co61>1THH npaRTWieCHH HeB03MO.i:RHI>I; 

aTa yBepeHHOCTb 6blJia ocHoBoli o6onx y110MHHYThIX BI:JIIIe 3aRJIIO

qeHHM. B aToM: CMblCJie MO.i:RHO cHa3aT1>, qTo cTeneH1> ,n;ocToBepHoCTH 

narnero 3aRJIIOqeHHH 0 Hecym;eCTBOBalIHH 3aROHa paBHOMepHoro 

pacnpe,n;eJieHHH MHHpOCOCTOHHHH CTOJib me BeJin:Ka, RaR H CTeIIeHb 

J];OCTOBepHOCTH 3aRJIIO"l!eHIHI 0 cym;eCTBOBaHHH 38ROHOB penaRca-
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.QHn, T. e. 3a1-\0HOB, 06pa3y10rqnx r.T.IaBHoe co,nep.a.:anne qnrnuqec1-\oii 

CTaTIICTIIRII. 

qacTo YTEepi-R;JJ.aeTcH, "l1TO Harn MHp aBOJUOI(lIOHHpyeT, HCXOJJ.H n3 

neROToporo HepaBHOBeCHoro co~TOHHHH. O·tJeBHrLHO, "l1TO nenae

Moe npH aTOM YTBepm;JJ.enne He TOJibRo He coBMeCTHO c npe;ru10Jio

.meHneM 0 paBHO:MepHOM 3aRoHe pacnpe):l;eJieHJUI MIIBpOCOCTOHHilH 

H3 llOBepxHOCTII aa):l;aHHOH 9HeprHH, HO, Hao6opoT, flBJifleTCH 

npHMI>IM B:bipameHHeM Toro, "l1TO B HaCTOH~nii MOMeHT paBHOMepHoe 

pacnpeneneHHe MHRpOCOCTOHHnii He cymecTByeT. 

Ilpe;JJ.IIOn:omeHHe 0 paBHOBepo.HTHOCTH MHKpococTOHHRH IlO

BepXHOCTH aa;uaHHOil 9HeprHH (Ta:R Ha3bIBaeMoe aprO;JJ.H'tJHCROe pac

npe;ueJ.IeHne) 61iIJ.IO OTBeprHyTo HaMH Ha OCIIOBaHHH Henocpe):l;CTBeH

HOro COIIOCTaEJieHHfl ero c OilhlTOM H, B 'tlaCTHOCTH, Ha OCHOBaHrrn 

cpaBHeHHH c OTI:bITOM onpe;ueJiflelVIOH 9TilM npe,n;noJiomeHHeM BepOflT

HOCTil o6HapymHTb HepaBHOBeCHOe COCTOHHHe. ConocTaBJieHHe 

c OilbITOM MonrnT 6:bITb npoBe;JJ.eJIO H HeCROJibRO HHblM nyTeM. 

PaBHOMepHoe Ha noBepXHOCTH sa;JJ.aHHOH aHeprnn pacnpe;JJ.eJieHne 

BepoHTHOCTe:H. Ra:H n3necTH.o, cTaunoHapHo. Cne;uoBaTeJibHO, Ma

TeMaTJICieCRoe Oil-\H,D;aHHe Jno6oii, OTI-IOCH~e:HCH R paccMaTpHBaeMOif 

CHCTeMe neJIJNHHbl, HBJiflIO~eiicfl cj>yHR~Heif COCTOHHHH~ He H3Me

HHeTCfl co BpcMeHeM. Me.m,n;y TeM, H-TeopeMa yRa31>IBaeT Ha Bo-a

pacTaHne aHTponnn. HMeI-IHO aToT apryMeHT 6DIJI B:bI;ll.EHnyrr B CBOe 

BpeMH l(cpMeJIO [4], paccMarrpHBaBIIIIIM ero RaR noRa3aTeJibCTBO 

11eno3MOiRHOCTH MOJieRyJIHpHO-IH!HeTINeCROI'O HCTOJIROBaHHfl BTO

poro HR<IaJia ( aHanorHtIHO npe,n;I>I]:l;ymeMy aToT a pryMeHT MomeT 

6I>ITb ycnJieH npn llOMO~H coe):l;HHeHHfl ero c 3aROHOM 60JibIIIHX 

'llHCeJI). 06 aToM ,n;oBo):l;e l(epMeJio MIJ ynoMHIIaJin B § 3. M:oi OTMe

THJIH TaM TaRme, "l1TO paccymneHHH l(epMeJIO ;r:LOJii-RHbI 61>1Tb ;JJ.0-

IIOJIHeHliI COBeprneHHO HOBliIMli apryMeHTaMH. 

,il;eHCTBHTeJlbHO, l(epMeJIO HCXO;JJ.HT H3 npe;unonomenHH, 'ITO 

cyru;eCTByeT He:f\OTopoe 6e3yCJIOBHOe (B npOTJIROllOJIO.iRHOCTb yCJIOR

HOMy' B03HHRaIO~eMy npn yCJIOBHll, 'llTO npe):l;Ba IHITeJibHbIH OITLIT 

Bhl.IJ:eJIHJI o6JiaCTb ~r o) Il IIHBa pHaHTHOe OTHOCHTeJibHO nBHiReHHH' 

T. e. CTa:QHOnapHoe, pacnpe,n;eJieHHe BepOHTHOCTeif. IlpHHHB, 

HeCROJibRO npoH3BOJibHO, 3a Mepy EepOHTHOCTH Mepy TIO JlnyBHJl

JllO (T. e. Ha IIOBepXHOCTH 3a;uaHHOll aHeprnn aprO;JJ.Il'tJeCRYIO Mepy), 

l(epMeJio npnrnen it paBHOMepnoMy pacnpe,n;eJiemuo BepoHTHOCTeii 

Ha noBepXHOCTH aa,n;aHHoii aHeprnn. Mem,n;y TeM, HH npe,n;nonome

HHe 6e3yCJ.IOBHbIX BepoHTHOCTeH, HM npe,n;noJio.meHHe CTa~HOHap
HOCTH aaROHa pacnpe,n;eneHHfl BepOHTHOCTe:ii He flBJIHIOTCfl B RJiac

CJNeCROH TeopHH Henocpe;JJ.CTBeHHO Heo6XO;ll.1?IMbIMil. IloaTOMY OTBeT' 

ROTOpbIH, no cymecTBY' naEaJICH E CTaTHCTHqecROM i_PH3llKe Ha apry

!VIeHTLl l(epMeJio, 3aRJIIO'tJaJICfl B TOM, 'ITO, OTHa3bIBaHCb OT 9THX 

npe,n;TIOJIO}ReHH:ll, npHHllMaJIH cy~eCTBOBaHHe ycJIOBHI>IX BepOflTHO'

CTe:ii .H RecTaIJ;:HOHapHoro pacnpe,n;eJIAHHfl BepOHTHOCTeli; npHIIII

MaJIII cymeCTBOBa1n1e EepOflTHOCTeii B ycJIOBHflX TOI'07 'llTO OIIbIT . 
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B:bI,n;eJinJI o6JiacTh Lir 0 , JI npJIHIIMaJuI, qTo pyHRQHfl pacnpe,n;eJieH1u1 

paBHa Hynro BHe ~r 0 n 11ocTOHHHa DHYTIHI ~r 0 (cM. § 4). O'IeBn;uHo, 

qTo Ta:Hoe pacnpe,n;eJieHJie BepoHTHocTeft HecTa1'JIOHa pHo, a Taru:Re 

PJI3lI"tiec1nr oqeBR,D;HO, TITO HeCTa:QJIOJ-Ia pHOCTb pacnpe,n;eJieHJIH Be

pOHTHOCTe:M B TaI-\JIX ycJ.IOBJIHX (B npoTJIBOllOJIOJRHOCTb pacnpe,n;e~:Je
HJIHM, BOSHHRarom;m1 nocJie BpeMeHH penaRcau;HH) coBepmeHIIO 

ecTeCTBeHHa: pacnpe,n;eneHJ:Ie :sepOHTHOCTeiI ,D;OJIIBHO J:I3MeHHTbCH 

B COOTBeTCTBJ:IH c ,D;BHIBeHJieM o6JiaCTJ:I (Lir o)t .. IlocJie,n;Hee o6cTOH

TeJibCTBO,- TO, qTo B RJiaCCHt:IeCROH TeOpJIJ:I H e n 0 c p e ,n; -

c T B e H H 0 e Tpe6oBaHJie CTa:QJ:IOHapHOCTH pacnpe,n;eneHJ:IH Be

poHTHOCTe:li B o6m;eM CJiyqae He HEJIHeTCH o6oCHOBaHHhlM lf He 

,D;OJIJRHO CTaBJITl>CH,- o6LJIJHO He OTMe1IaJIOCI> nocTaToqHo HCHO. 

(CM.' HanpHM:ep, o63op 8peHipecToB, npDMe-'laHHe 170 H, B 11aCTHO

CTH, TI. e, r,n;e CTaD;J:IOHapHOCTb pacnpep;eJieHMH BepOHTHOCTe:ii 

no,n;pa3yMeBaeTCH RaR 011eBrr,n;Hoe Tpe6oBaIIJie .. ) ToJihRO npn noM01nn 

npoMemyTO'!Horo 3EeHa coo6pameHm"i Ha'!ana aToro naparpa<}>a 
MOJRHO nepeHTJ:I OT xapaRTepHOM nJIH HJiaccIIl:JeCROH o:reopHII llOCTa

HOBRH 3a,n;aqJI (§ 4) R npennono1KeHJ:IIO o paBHoMepHOM pacnpe,n;eJie

HJ:IJ:I BepoHTHOCTeii Ha Been IIOBepxIIOCTI1 3a,n;aHHOH aHeprJIH. 

C,n;eJiaeM HecROJibRO saMeqaHJ:IH o coorrHorneHJ:IJ:I co;uep1naHIIH 

HacToHm;ero naparpapa JI HeRoTOIJbIX nyIIRTon Toii RIH1T.IIRrr Rnac

c1It1ecRoii TeopnJI, RoTopaH 6bIJia naHa B npenrnecTByrom;rrx napa

rpapax. 

B Ha"t-1ane § 13 MLI paccMaTpJIEaJin no3pameurre, HanpaBJieHHoe 

npoTJ:IB Harnero OCHOBHOrO Te3nca ( 0 B03MOJRHOCTJI B RJiaCCMIIeCROH 

MexaHHRe «IT 0 A 6 0 p a» HaqaJibHbIX MHRpocoCTOHHlIH JI 0 no

po.m;uaeMOH STBM HeB03MOJRHOCT:B BepoHTHOCTHOro 3 a R 0 H a 

paBHopacnpe,n;eJieHJIH). CMbICJI aToro Bo3paiReHJIH 3aRJII011aeTcH 

B TOM, qTO «HIIRTO He 3aHHMaeTCH HCRyCCTBeHHbIM «no,n;6opoM» 

HaqaJibHhlX MHRpOCOCTOHHnii; HaIIIH OilbITb1 OTHOCHTCH 1'. TeM MHRpO

COCTOHHllHM, ROTOIJbie cyru;eCTByIOT B npHpo)le». B § 13 MbI OTBeTJIJUI 

Ha STO B03pameHJ:Ie, yRa3aB, 1ITO RaROBbl 6bl HJ:I 6I>IJIJ:I pe3yJibTaTiiI 

Harnnx npoIIIJI:bIX Oill>ITOB, npoBe,n;eHHbIX Ha;u o6'beRTaMJ:I npJipO,D;hI, 

B I\JiaccnqeCROH MexaHnRe, JICXO,D;H J:I3 ycJIOBJ:IH, qTo HaM 3a,n;aHa 

o6JiaCTb Lir 01 Ml>I He m1eeM HIIBaRJ:IX rapaHTnH Ha 6y,n;ym;ee; IIO

STOMY npH IIOMOID;J:I CCbIJIRll Ha «peanbH:bIH» aHcaM6Jib,- Ha TO, 

1ITO «TRH B npHpop;e» ,- MLI HJ:I B RaI-\OR Mepe He MOJReM o6oCHOBaTb 

Bepo.HTHOCTHhlH s a R o H p a c n p e ,n; e JI e H JI H. Ceiiqac MI>I 

MO.i:ReM ,D;OIIOJIHJ:IT:b STOT OTEeT ,n;pyrnM coo6pmneHrreM: OllbIT IIO

Ra3I>IB8eT, qTo B «peaJibHOM>) 8HCaM6Jie - B npJipo,n;e - He':l' paB

HOMepHoro pacnpe;ueneHIUL TaRHM o6pa3oM, cc1>1JIRa na «cym;e

CTByrom;J:Ie B npnpo,n;e COCTOHHJIH>) He ,D;OCTJiraeT u;eJIJ:I, T. e. 060-

CHOBaHllH 3a:n0Ha paBHOMepHoro pacnpe,n;eJieHJIH MHRpOCOCTOHHJIII, 

B cnny ;rr.Byx, norn-qecRH He3aBHCHMLIX npH'tIHH. 

0TMeTIIM, 'ITO ITOCJie,n;HeMY YTBepm;a;eIDIIO - 06 OTCyTcTBlUI 

paBHOMepHoro pacnpeneJieHHfI B «peaJI1>HOM» au:caM6ne ~ He 
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cJieeyeT npM,naBaTI> CMI>ICJia «ROCMOJiornllec1-\oro» apryMeHTa. On nH 
B RaRoii Mepe ne OIIHpaeTCfl Ha HaRHe-Jin6o rrpeJJ;TIOJIOmeHHfl 06 
:SBOJIIOifHH Mnpa RaR I(0JIOro H3 HepaBHOBeCHoro COCTOHHHH B paB
HOReCHOe H Apyrne IlO,II;06Hbie rHITOTe3nI; OII TOJlbRO ROHCTaTHpyeT 
cym;eCTBYIOmee nonomeHHe Bemeii: OTCYTCTBMe Ha noBepXHOCTH 
aHeprnn paBHOMepnoro pacnpe;nenennH BeponTHOCTeii nnn pa3JIJill
HbIX cymeCTByromnx B rrpnpOJJ;e CTaTHCTH't:IeC~HX CHCTeM - qacTeii 
-<lTMOC4>ep:bI, qaCTei:i: 3eMHOH IIOBepXHOCTH, pa3JIH't!HhlX TBepA:bIX 
TeJJ H T. JJ; •. 

Tenepb Mhl MomeM Ta:R.me cnenaT1> HeCROJibRo 6onee o6mnM 
3a:RJIIOqeHHe 0 rrpHBeJJ;eHHLJX B § 11 npnMepax MexaHH't:IeCROrO CTaH
Ra H HepaBHOMepHO JJ;BHmymerOCH Tena: BonpeRrr RJiaCCH'tJeCROH 
Teopnn (CM. § 4 H 8) y Hae ReT HHRaRHX OCHOBaHHH .m;naTb B 06Il\eM 
cJiyqae paBnoMepHoro 3aRoHa pacnpeJJ;eJieHHH HaqaJihHhlX MHRpo
cocTOHHHn (RaR B CHJIY npH'tIHHbI, oxapaRTepH30BaHHOH B § 12 
H 13, TaR H Ilp:H't:IHHl>I § 14). 3aROHOM CTaTHCTnqeCROll MeXaHHRH 
.HBJIHeTCH He HaJIH't!He paBHOMepHoro 3aROHa pacnpep;eJieHHfl B Ha
qaJibH:bIR MOMeHT' a n 0 H B JI e H H e paBHOMepHoro 3aRoHa pac
npe;neJieHIDI n o c JI e B p e M e H n p e n a R c a I( n n .. IloaTOMY 
B HaqaJibH:bIH MOMeHT pacnpeJJ;eJieHHe BepOHTHOCTeH ue noJimHo 
-6:nrT:& paBHOMepmIM, B qaCTHOCTH, H nnH MeXaHHqecRoro CTaHRa 
nnn JJ;JIH HepaBHoMepHo JJ;BnmymerocH RaR 1~eJioe ra3a. Pacnpe
neJ.IeHHe CTaHOBHTCfl paBHOMepHhlM IlOCJie BpeMeHrr penaRca:a;HH, 
;9CJIH ycRopeHHe nepecTaeT H3MeHHT:bCH, HJIR eCJIH ycRopeHHe .H3-
MeHHeTCH HaCTOJlbRO MeJJ;JieHHO, qTO 3a BpeMH peJiaRcal(HR BHJJ; 
npe;neJibHoro pacnpe;neneHHH BepoHTHOCTe:B: ( onpe;nenaeMI>Iil BHAOM 
IlOBepXHOCTH llOCTOHHHOH 9HeprHH, Ha ROTopoii npOHCXOJJ;liT pa3Me
muBaHHe) H3MeHfleTCH He3HaqnTeJibHO. Ho cnoco6Hoc1~bro R pena
:ncannn o6nanaroT JIHIIII> cncTeM1>1 pa3Memnnarom;eroca Tnna. l{aR 
MOj!\HO y6eJJ;HTbCfl, MexaHMtieCRJIH CTaHoR He flBJIHeTCH pa3MeIIIH
Baromeii:CH cncTeMoii (cM. rn. VI). B o6'bHCHeHHH peJiaRCaI(nH cTa
THCTH'tleCRnx CHCTeM, T. e. ycTaHOBJieHHH paDHOMepuoro pacnpe
lleJieHHH BepoHTHOCTeii nocne BpeMenn penaRcaunn, 3aRJIIO'l!aeTcH 
rJiaDHaH oaJJ;aqa MHRpocROIIIBieCROM HHTepnpeTaIJ;HH cTaTHCTHRH. 

PaccMoTpDM em;e OAHY cTopoHy Bonpoca o paBHoBeponTHOCTII 
MHRpOCOCTOHHnH BbIJ];eJieHHOH Oill>ITOM o6JiaCTH Lir o· IlycTb npo
BeJ];eHHbIH MHRpoCROilli'lleCRHH OIIbIT ycTaHOBMJl HaJIII'CJrre COCTOH
HHH A1 . B cooTBeTCTBHH c Rnacc.IrCJ:ecRo:ii TeopHeiI § 8, npennono
mnM, qTo Bee MRRpococToHHHfl o6nacTH A 1 OAHHaRoBo BepoHTHl>I. 
EcJIH, B cooTBeTcTBHH c ManpocRonJiqecRHMH ypaBHeHHHMH, qepe3 
BpeMH Lit MaRpocRonnqecRoe cocTOflHJie A 1 nepernJio B cocTOHHHe A 2 , 

TO B cocToffHHR A 2 npe)'.lnono.meHne paBHOBepoHTHOCTH, oqeBn;nHq, 
y.me He MO.iReT B:E>IlIOJIHHTbCH: BepOHTHOCTI> OTJIHqHa OT HyJIH B TeX 
'llacTHX A 2 , RoTopnie npon3ornnn H3 A 1 , n paBHa HYJIIO B ocTan1>
n:nrx -qaCTHX (RaR 061>1"tIHO, M:nr npep;noJiaraeM, "l!TO no;nannHrorqaH 
'llaCTb o6JiaCTH A 1 nepelIIJla B o6JiaCTb A2 , Ho cocTaBJIHeT HH't:ITO.iRHO 
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MBJiyro qaCTI> A 2 , TaR RBR A 2 - 6oJiee paBHOBecHoe cocTOHHHe). 

B aTOM CMI>ICJie n p e ;a; rr o JI o m e H n e p a R H o M e p H o r o 

p a c n p e n; e JI e H II fI B e p o fI T H o c T e ii BHYTPH Ma:Hpo

cRoIInqecRoif o6JiaCTH ( COOTBeTCTByroJI{e:H HMeromeMyCH M8Rpo

CROIIII11eCRoMy COCTOfIHHIO), 6y;a;y11n c;a;eJiaHO B H8118JI:bH.bIH MOMeHT, 

H e c 0 x p a H fl e T c H B 0 B p e M e H n .. 

0TM0THM, "IJTO ;rt;JifI MaRpOCROITII11eCRRX BHBO.D;OB, OTHOCfIJI{IIX- . 

CH I-\ 6 y JJ; y m e My Te"lleHino npou;ecca, RaR JierRo ce6e IIpeJJ;

CTaBHTI>, aTo «necoxpaHeHHe IIpe;rt;ITOJIOIBeHIIfI 0 paBHOBepOHTHOCTH» 

He MomeT IIpHBeCTR R IIpOTRBope"llHIO BCJie;rt;CTBRe H8JIIft:II1fI pa3Me

IIIHB8HI1fI. EcJin c;a;eJiaTI> npe):(IIOJiomeHne o paBHoBepOHTHOCTH 

MIIRpococTOHHRH A2 , He yqnT:hlBafI Toro, "l!TO A 2 rrpon30lIIJIO H3 

A 1 , TO MaHpocHOITifl:IecHHe npe;a;cHa3aHIUI He 6y,uyT oTJIM11aTI>CfI 

oT Tex, ROTOpI>re 6HJII1 6I>I c;a;eJiaHI>I, ecJin 6bl rrponcxom;a;eHne nMero

m;erocH coCTOfIHHH 6I>1JI0 yqTeHo: -qacTn o6Jiacm A 1 6y;a;yT B ;a;o

cTaTO"tJHoii Mepe- paBHOMepHO pa3MemeHI>I no o6JiacTn A 2 (CM. rJI. V 
E VI). B npoTnBonoJiomHocTI> aToMy, MaRpoc1wrrnqecRne 3a:Knroqe

HI1H 0 IT p 0 lII JI 0 M Te11eHHII npou;ecca, ROTOpNe 6bIJ.IH 6u c;a;eJiaHI>I, 

HCXO;rt;fI H3 npe;rt;ITOJIOIBeHHH, 'ITO B COCTOfIHIIIl A2 TaRme IIMeeTCfI 

paBHOBepOHTHOCT:b, npOTHROpe"llHJIH 6hl 3aRJIIO"tJeHHfIM, c;a;eJiaH

IIhlM ncxo;a;H .Il:s Av n 6I>IJIH 6IJ JIOIBHhI. IIpe;a;noJimEHB paBHOnepoHT

HOCTI> TO"lleR A2, MbI ;rt;OJiiRHbI 6uJIH 6bI 38RJIIO"IJHT:b, "IJTO COCTOfI

HHe A2 c no;a;aBJifIIOII(e:ii BepOHTHOCTI>IO npoH30lIIJIO H3 eJI{e 6oJiee / 
.' 

panHOBeCHOro COCTOHHHfI Ag, Tan RBR ITO;rt;BBJ.lfIIOJI{ee 60JI:blIIHHCTBO 

TOlieR MaKpOCROITH~IecROM o6JiaCTI1 He TOJibRO BXO;rt;HT B 6oJiee 

paBHOBeCHYIO 06J1aCTb, HO I1 BbIXO;rt;IIT H3 Hee; B ;a:e:HcTBHTeJII>HOCTH 

me cocTOHHne A2 IIpOH30lIIJIO HS MeHee paBHOBecHoro coCTOfIHHH A 1 • 

OIIpe;a;eJHIM l\aTeropnro HCilbIT8HIIH, npHBO;rt;fIJI{RX R BepOHTHO-· 

CTHOMy 38ROHY paBHOpacrrpe;a;eJieHHfI MHHpOCOCTOfIHHH, Ha;rt;Jie

n~am;IIM: o6pa30M, T. e. ;a;onyCT.IIM, "IJTO H3 yCJIOBH.fl ocym;eCTBJieHHfI 

o6JIBCTH Lir 0 CJie;a;yeT cym;eCTBOBaHne paBHOMepHOI'O pacIIpe;a;eJieHHfI 

;rt;JIH MRRpococTOHHnii aToli .06Jiacn1. TorJJ;a, orrnpaHCL Ha aTo ;a;o

IIym;eHne H 3 8 6 bl B a a 0 B 0 3 M 0 m H 0 c T I1 II 0 }]; 6 0 p a 

Ha"llBJ.I:bHbIX COCTO.HHHH, MOIBHO 6HJIO 6bI npe;ncTaBHTb, "IITO B3fITOe 

caMO IIO ce6e «HecoxpaHeHHe IIpen;ITOJIOIBeHRfI 0 paBHOBepOHTHOCTH» 

JIOrMt:IeCRH He 03Ha"llaJIO 6hl em;e HHRaRoro BHyTpeHHero IIpOTHBO

pe"lllifI Teopnn. B qacTHOCTH, npnne;a;eHHOe BL1rue IIpOTHBopeqne 

38HJIIO"tfeHHll 0 npOlIIJIOM Te-qeHHR IIpO:QeCca o6'nfICHfIJIOCb 6I>I 

cJie;a;yrom;IIM o6pa3oM: sHaHne Toro, "l!TO ;a;o cocTOHHRH A 2 cncTeMa 

6b1Jia B cocTOHHRH A 1, o6pasyeT ;a;orroJIHHTeJII>HhIH IIpnsHaR, Bhl;a;e

JIHIO:m;illi H3 coBORYIIHOCTH MimpococTOfIHHM o6JiacTn A 2 HeHoTopyro 

IIO;rt;COBORynHqCT:b, o6Jia;a;aronzyro HH.bIMH 381\0HaMH pacnpe;a;eJie

HHfI. MmHHO, o;a;HaRo, yqecTI> B03MOIBHOCTI> M a R p o c R o n n -

q e c H 0 r 0 II 0 A 6 0 p a H8"1!8Jil>HhlX COCTOfIHIIll (B03MOIBHOCT:b, 

Tpe6yrom;y10 eme MeHI>mero, "lleM B03MOIBHOCTI> rro;a;6opa M H R p o -

c I\ 0 II H q e c R I1 x COCTOfIHri, 0 ROTOpoii rJiaBHI>IM o6pa30M 
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r0Bopn.JI0C1> AO CHX nop). Tor;r(a «Hecoxpa1ie1nre npeAIIoJiomeHilH 

0 paBHOBepoflTHOCTH» 6y;r(eT CBH~eTenbCTBOBaTb 0 npHHIJ;HITHaJib

HOM npoqHOCTH TeopnM, nocTpoeHHOM Ha aTOM npe;r(ITOJiomen1u1, 

T. e. 0 Heorrpe;r(eJieHHOCTH HaTeropHH HCIT@TaHHll, COOTBeTCTByro

~lIX 9TOMy npe;i:o:rOJIOllieHIIIO, IIJIH, HHaqe rOBOpfl, 6y;r(eT flBJIHThCH 

qacTHhlM B1>1pameHHeM rnaBHoro, HanpaBJieHHoro npoTHB RJiaccn

qecRoii TeopHH, apryMeHTa § 12 0 B03MOlliHOCTH TaRoro IlO;r(60pa 

Ha1'aJILH:E>IX COCTOfl~HM, npn HOTOpOM 3RE\OH pacnpe;r(eJieHHfl 

M n R p o c o c T o fl H FI :M He 6y;r(eT paBHOMepHhlM. ~eHCTBHTeJih
HO, 6naro;a:ap.H COBeprneHHO O'tJeBII]l;HOH B03MOi-RHOCTII IlO;r(60pa onpe

;r(eJieHHbIX MaRpocRonnqecKnx cocTOflHHM (B031VIOIBHOCTn oqeBMA

HOH, Aame ecnn He onnpaTbCfl Ha npe;r(CTaBJIHHHH RJiaccni:iecHoi'1 

MexaHnRn), MI>I MomeM C03;r(aTb CROJib yrOAHO AJIMHHbIH PHA on:E>1-

TOB, B RaIB;r(OM ll3 HOTOpbIX Hal:laJILHhlM MaHpocnonnqecnnM co

CTOflHIIeM 6y;r(eT A 1 • EcJIM MI>I npe;r(IIOJIOiRHM, 'tJTO B cocTOHHMM Ai 
3aROH paBHOMepHOrO pacnpe;r(eJieHHfl MHRpOCOCTOflHHll BLIIlOJIHeH, 

TO 6Jiaro;r(apfl HecoxpaHeHHIO npe;r(TIOJI01ReHHfl 0 paBHOBepOHTHOCTlI 

BO BpeMeHH, 11epes BpeMH !:lt B COCTOHHHH A2 paBHOnepOHTHOCT.II 

MHRpOCOCTOHHIIlr yme He 6y;r(eT. lVlI>I IlOJIY11HJIH qaCTHOe B:bipmneHne 

apryMeHTa § 12: CIWnb yro;a;HO AJIIIHIIbIM PHA OTI:E>ITOB, B ROTOp:bIX 

peann3yeTCH MaRpocRonnqecRoe cocTOHHne A2 H saBe;r(OMO HeT 

paBHonepoHTHOCTH MnRpococTOHHnii neyTpH A 2 • 0TMeTHM, 11TO 

<<HecoxpaHeHHe npe;r(TIOnomeHHfl 0 paBHOBepOHTHOCTH» ;r(aeT B03-

MOR\HOCT:b ycTaHOBHT:b Il p 0 T H B 0 p e 1:1 H n 0 c T h npe;r(ITO~ 

JlOJHeHIIH 0 paBHOBepOHTHOCTH M H R p 0 c 0 c T 0 fl H I:J ii, nc

XO;r(fl H3 B03MOIBHOCTll llO;r(6opa M a ]{ p 0 c R 0 Il n q e c R H x 

COCTOHHHH. 

AHaJiorIBIHO aTol.\i'y, ecnn yqecTb He. Ma:KpocRonnqecRyro B03-

MOiRHOCTL TIOJJ;6opa, a HeROTOp:brii M a R p 0 c R 0 IT H q e c R H H 

<P a H: T, xa paRTepMsyron:r11.ii «peaJlbHIDn> aHcaM6Jlb, TO «Hecoxpa

HeHne npe;a;nonomeHHfl 0 paBHOBepOHTHOCTII>) 6y;r(eT HBJIHTbCfl 

qaCTH:bIM BblpameHHeM rnaBHOro, HanpaBJieHHOro npOTHB RJiaC

cnqecn:oii Teopnn, apryMeHTa (HacTOflm;ero rraparpa<Pa), y«as1>1Baro

m;eFO Ha OTCYTCTBHe paBHOMepHoro pacnpe;r(eJieHHfl M H R p 0 -

c o c T o H H H ii: B «peaJibHOM» aHcaM6ne.. B caMOM ;r(eJie, yqTeM, 

'tJTO B ;r(HHCTBHTeJihHOCTH HepaBHOBeCHOe MaRpOCROIIH'tJeCROe co

CTOHHHe Ai npaRTH11eCRH HHROr;a:a He flBJIHeTCfl HaHBb!ClIIeii TOqROM 

<Pnro:nTyau:\m n He nponcXO;r(HT H3 6oJiee paBHOBeCHoro coCTOHHHH A 3 , 

a, Hao6opoT, npaRTM':IeCRH BCer;r(a npoHCXO;r(HT H3 MeHee paBHO

BeCHOro COCTOHHHH Ai, JI npe;r(IIOJIOlliIIM, q:To B Ai MHRpococTOHHHfl 

paBHOBepoHTHI>I. Tor;r(a MI>I noJ.Iy'tJRl\'I, 11TO B cocTOHHHH A2 «peaJibHO

ro» aHCaM6JIH paBHOBepOHTHOCTH MIIBpOCOCTOflHHH npaRTIBieCRH HH

ROr;r(a He 6b!BaeT (HaTIOMHill\I, qTO TIO):( IlOCJie;r(HeM MbI no;a;pa3yMeBaeM 

ycJIOBHe Toro, l!TO BepOHTHOCT.b JJ 10 6 o :M qaCTH o6nacTn A 2 · 

nponopunoHaJI1>Ha ee Mepe). TaR m.e, RaR H Bhlme, «HecoxpaHeHHe 

npe;uTIOJIOIBeHHfl 0 paBHOBepOHTHOCTH» noRa3hlBaeT Il p 0 T H B 0 -

82 



p e q H B 0 c T b Tipe;a;rroJiomeHnfI 0 paBHOBepOHTHOCTlf M HR p 0 -

c 0 c T 0 fl H H ii «peaJihHOro» aHcaM6JIH, eCJIII IICXOJJ;HTb H3 He

ROTOpo.ro M a R p 0 c R 0 TI II q e c R 0 r 0 <}laRTa. 

l(epMeJio B CBoeli RpIITJIRe Teopnn BoJII>IJ;MaHa oco6eHHO TIO;a;

qepRHBaJI Heo6xo;a;HMOCT:b ~OR83aTeJII>CTBa coxpaHeHHH BepOHTHO

CTHLJX npe;a;TIOJIOiReHHM BO BpeMeHH, TO"l!Hee rOBOpH, ;D;ORa3aTeJII>CTBa 

Toro, "IJTO BepOHTHOCTHhle Tipe;a;nOJIOJReHHH 6e3 npOTHBOpe"llHH MoryT 

61>IT1> orneceH:bI RO BCeM MOMeHT8M BpeMeHII. f JiaBHhlM o6pa30M 

OH HMeJI B EH.UY Tipe;z:tITOJIOJReHHe 0 "IJIICJie coy;a;apeHHM ( «rHIIOTesy 

MOJieRyJIHpHoro 6ecnopH;a;Ra»). 

RaR H3BeCTHO, TIPH cTaTn:CT1rt1ecRoM IIOHnMBHIIH MOJieRyJIHpHo

RHHeTH't:IeCI-\OH TeOpHH BTO npe;nnOJIOiReHHe MOIBeT 6I>IT1> TIPHHHTO 

6e3 TipOTHBope'tJHH [1]. Ror;a;a ~epMeJio [4] TIHCaJI o HeB03MOiRHO

CTII, IICXO;z:{H H3 He3HaHHH Ha"llaJII>HOro MHRpOCOCTOHHIIH (Ha CaMOM 

~eJie, BITOJIHe orrpe;a;eJieHHOro), 3aRJIIO"l!HTb 0 «rHIIOTe3e MOJieRy

JIHpHoro 6ecnopH;a;Ra», TO OH MMeJI B BH;a;y, BO-TiepBLJX, "IJTO HeH3Be

CTHOe HaM MDRpOCOCTOHHHe MOIB.eT He YAOBJieTBOpHTL ()TOH rIIITO

Te3e, a BO-BTOphlX, "IJTO 9Ta I'IIIIOTesa MOiReT He coxpaHHT:bCH BO 

BpeMeHH. CTaTHCTnqecRoe TOJIROBaHIIe MOJieRyJIHpHO-RHHeTnqe

cRoli TeopHH ;a;aeT BTIOJIHe y;a;oBJieTBOpHTeJII>HLJe o6'LHCHeHHH o6oIIX 

TiyHRTOB. MaTeMaTnqecRne TPYAHOCTII, CBH3aHHbie c TiepBI>IM ns 

HIIX, B 60JI:bIIIOM CTeneHH 61>IJIH ycTpaHeHbI ,IJ:mn:HCOM [15]. l(epMeJIO 

HM B RaRoi1: Mepe He HMeJI n BRAY Bonpoca B03MOIBHOCTH c~eCTBO
BBHIIH B RJI8CCH'tJ0CROH MexaHHKe BepOHTHOCTHoro 3a:ROH8 B TOM 

CMhlCJie, B naRoM aTOT Bonpoc 11ocTaBJieH B § 12. OH C"llIITaJI oqe

BH;D;HO:ii B03MOiRHOCT1> ;a;eJiaT:b B Ha"llaJI:bHLIH MOMeHT BepOHTHOCTH:bie 

yTBepm;a;eHIIH o pacnpe;a;eJieHn:H MHRpococTOHHIIM H TIO;a;qepRIIBaJI 

JIIDIII> OTCyTCTBHe I(ORasaTeJII>CTBa Toro, "<JTO c;neJiaHHhle yTBepa(;z:te

HHH coxpaHHIOTCH BO BpeMeHH. 

OTMeTnM B03MOIBHOCTI> HeHOToporo. pacruIIpeHIIH OCH<dBHOro 

pe3yJI1>TaTa aToro naparpa<}la. fy.lhl ;a;oRa3aJin, "llTO B «peaJII>HOM» 

aHCaM6Jie HeT paBHOMepHoro 3aRoHa pacnpe;a;eJieHRH. IloRameM, 

"IJTO B «peaJII>HOM» aHCaM6Jie He MOiReT 6J:>IT1> pacnpe;a;eJieHIIH, 6JIII3-

RHX R paBHOMepHOMy. Ilo;a; pacnpe;a;eJieHHHMII, «6JIH3I\MMII R paB

HOMepHoMy», 6y;a;eM TIOHnMaTI> CJie;a;yrom;ne: o6JiaCTII, COOTBeTCTByro

m;IIe IlOCJie;a;oBaTeJII>H:hIM, Tiepexo;nHIIl;HM ;a;pyr B ;a;pyra TIO MaRpOCRO

TIH'tJ0CRHM ypaBHeHHHM COCTOHHMHM, H3MeHHIOTCH no BeJIH'tJJIHe 

..As 

B orpOMHOe "IJHCJIO pa3 (nopH;a;H'.a eT, r;a;e 8s - pa3HOCTb 9HTpOnIIM 

TIOCJie;a;oBaTeJILHMX MaRpocRonJiqecRnx cocTOHHHH). EcJIH <}lyHR

D;HH pac11pe;a;eJieHHH TBROBa, "IJTO OTHOIIIeHIIe MaRCilM8JII>HOro II 

MIIHlliv.taJII>HOro 3HB"lleHIIH TIJIOTHOCTH BepOHTHOCTII HHlITOiRHO M8JIO 

.6.s 

TIO cpaBH0HHIO c BeJIWIIIHOH-e k ' TO M:bI 6y~eM H83:bIB8T:b pac

Tipe;a;eJieHHe 6JIH3RIIM R paBHOMepHOMy; O'tJeBH~HO, "IJTO 9TO IIO

HHTile COOTHOCHTenLHO c THITOM MBRpOCROTIHqecRoro 011pe~eneHHH 
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COCTOHHHll. JlerRO BH]J;eTI>, "tJTO eCJHI pacnpe;a;eJieHHe «6JIH3RO 

I\ paBHOMepHOMy», TO yHa31>1BaeMaH IIM BepOHTHOCTI> HepaBHOBec

HhlX cocTOHHHn HifqTOmHa. CJie;a;onaTeJihHO, Harne paccy1R;a;eHne 

(;a;oHa3:bIBaro~ee, "llTO pacrrpeneJ1enne B ITOJIHOM «peaJII>HOM» an

caM6Jie He HBJIHeTCH paBHOMepHhIM) rrepeHOCHTCH n Ha 9TOT CJiy

-crali. A OTcro;a;a (n3 Toro <jlaRTa, "l!TO pacnpe;a;eJ1eHHe B ITOJIHOM 

«peaJII>HOM» 8HCaM6Jie He MOllieT 6LITI> «6JIH3RHM 1{ paBHO:Mep.HoMy») 

JierHO MOiRHO c:a;eJiaTh HeROTOphle 3aHJIIO"lleHHH 0 pacnpe;a;eJleHHHX 

B BLI;r:teJIHeMhlX onhlTOM o6JiaCTHX 8f 0 «peaJII>Horm> aHcaM6JIH. 

1\111>1 MOiReM, B 1:18CTHOCTH, ITOJIY"IJMTI> HeHOTOpl>Ie ycJIOBHH, rapaH

Tttpyro~He, "tJTO pacnpe;a;enenna TaHme He BHYTPII 06J1aCTn 8f 0 
(n qacTHOCTH, BHYTPH MaHpocHonirt:IeCHHX o6JiacTeli) He MoryT 

Bee O;D;HOBpeMeHHO 6IJTb CJIIDllROM 6JIH3RllMH R paBHOMepHiiCM. 

PacnpocTpaHeHne u:amero paccym;a;eHHH Ha pacnpe;a;eJ1e1n1H, 6JIM3-

H:ne H paEHOMepHI>IM, .IIMee'l.' HeHOTOpoe 3Ha"lleHHe B CBH3H c co;a;ep

JU8HHeM § 19. 
B Ha"lleCTRe npnMe-qaHHH J\ HaCTOHm;eMy naparpapy OTMeTHM 

cJie;a;yro~ee: npnBe;a;euI-Ioe B aTOM naparpa<jle ;a;oHa3aTeJ11>CTBO Toro, 

11TO npe;unonomeHIIe o paBHOMepHOM 3aHOHe pacnpe;a;eJieHMH BHYTPII 

E1>1;a;eJieHHOll OIIfilTOM o6JiaCTil 8r 0 rrpOTl.fBOpeqnT Oill>lTy, OTHOCJITCH 

H: «peaJII>I-IoMy» aHcaM6Jiro. B npoTHBOIIOJIOIBHOCTI> IIOHHTmo 

«HJ];e8Jil>HOrO» aHC8M6JIH, COOTBeTCTByrom;ero H8CTHII{eMy RepOHTHO

CTHOMy 3aHoHy, IIOHHTile «peaJ11>HOrO» 8HCaM6JIH nMeeT B HJiac

Clft:IeCHOH Teopnn orrpe;a;eJieHHbIIl <jlH3JilleCHIIH CMhlCJI (CM. § 13). 
B ynoMHHYTOM ;a;oHa3aTeJibCTBe § 14 M:bI, 3a61>1BaH Ha BpeMH o pe-

3yJI1>TaTax § 13, rOEOpIIJ.IH 0 Be p 0 fl T H 0 c T H o6Hapyi-RHTI> 

B Oill>lTe Te IDIM MH:ble CHCTeMIJ «peaJII>HOrO» 8HCaM6JIH, HO, RBI\ 

Tor;a;a me 6hIJIO IIOHCHeHO, C"IJHTaJIH rrpn 9TOM, "l!TO «peaJII>HbIH» 

aHcaM6JII> cym;eCTByeT «CaM no ce6e», He38BI1CilMO OT Toro, HaHHe 

ero l:IaCTII Bl>I)J;eJieHI>l rrpe;a;BapnTeJil>HbIM OIIhlTOM, onpe;a;eJIHBillllM 

06JiaCTI> 8ro. liH:bIMH CJIOBaMH, Mb! rOBOpHJIH 0 nepOHTHOCTH TOI'O, 

"IJTO nepe;a; HaIIInM H3Mep:nTeJibHl>IM rrpn6opoM OHameTCH Ta HJIM 

11Haa cncTeMa «peaJII>Horo» aHcaM:6JIH. Eha BepoHTHOCTL nono6Ha 

TOH, "l!TO B03HHRaeT npn nepeMeIIInBaHIIII HOJIO;II.hl RapT, IIJIH Ton, 

"l!TO B03HMHaeT, ROr;a;a BpaII{aroII{aHCH CJ'peJ1Ha pyJieTHil MOiReT 

ocTaHOBHTI>CH npoTHB TOH HJIH HHOH H3 ~n<jlp, CTOfl~Mx na OHpym

HOCTn CTOJia H o6pa3yIOIQilX «peaJibHbIH» 8HC8M6JII>. Ho XOTH Mhl 

H I'OBOpILITH T8M 0 Be p 0 HT H 0 c T fl x, COOTBeTC"rByro~ml HM 

8HCaM6Jib, RaH BII;D;HO 113 CRa3aHHOrO, OCTaBaJICH «P e a JI b H l>I M», 

B IIpOTHBOITOJIOlliHOCTb «H;a;eaJII>HOMy» aHCaMOJIIO, COOTBeTCTByIO

m;eMy HaCTOHm;eMy BepOHTHOCTHOMy 3aROHy (no;a;o6HOMy 3aHoHaM 

HBaHTOBOH MexaHHRR, CM. § 13) .. 
MomHo 6bIJIO 61>1 nocTaBHTI> Bonpoc o :a;oHa3aTeJII>CTBe YTBep

m;a;eHHH, 8HaJ.Iorlft!HOI'0 J];ORa3aHHOMY B Ha"tJaJie 9TOI'O naparpa<}la, 

no OTHomeHmo R «n;a;eaJII>HOMy» aHcaM6JIIO. TaHoe ;a;oRa3aTeJII>CTBO 

n HJ.IaCCH"t!0CI\OH MexaHHHe He HMeJio 6bl {j>II3Mt:IeCROro- CMl>ICJia, 
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HO MOrJio 61>1 OI>IT:b CJ];eJiaHo, ecnn: He HaRna;n:I>rBaT1> Ha o6JiaCT:u""'~r 0 
HI.fRaRnx orpaH1111eH11ii. 0Ho OTJIHqaJiocI> 6I>I OT npnBe:a;eHHOro B1>1me 

;r(ORa3aTeJII>CTBa cJie,n;yrom;HM: HeJI:b3H 61>1JIO 61>1 CllHTaTI> IlJIOTHOCTb 

BepOHTHOCTH B o6JiaCTH JIN, HBJIHIO~eiicH o6m;eii "llaCTbIO o6JiacTe:H 

Ji H N, Bcer;n:a paBHOM n TIJIOTHOCTH B 111, n TIJIOTHOCTH B N, TaR 

RaR cnyqa11, ROrAa o6JiaCTI> Jf N peaJin:syeTcH B ycnoBHHX onbITa, 

yHa3aBruero, "llTO ocy~eCTBJIHeTCH o6JiaCTb jf' OTJIHqH:bI OT CJiyqaeB, 

HOr;r(a JJ,f N peaJI113yeTCH HaR l:IaCTI> N; aTM cJiy'l"a11 HeCOBMeCTHhl, 

H Ilc1~0THOCTH BepOHTHOCTeii, B03HHRaIO~He B 8THX CJiyqaHx, MoryT 

61>1T1> pa3HbIMil. IiHa"lle rOBOpH, HeJI:b3H C"lll1TaTI>, "l!TO IlJIOTHOCTb 

B o6JiaCTI1 Jf N cy~eCTByeT «CaMa no ce6e», RaR 6hlJIO B CJiyqae 

«peaJI:bI-IOrO» aHCaM6JIH. qepTIJ, xapaRTep1rny10~11e B BTOM OTHO

rueHHH «H;r(eaJII>H:blM» 8HCaM6JII>, MoryT 6I>lTb IlOHCHeHbI npOCThlMH 

npnMepaMJI H3 RBaHTOBOH MexaHl1RH, a TaRiI\e npOCTIJMII coo6pa

iI\eHHHMll, OTHOCH~HMHCH R CTaTHCTIJCiecRoii MeXaHHRe (cM. rJI .. V). 
~JIH Toro 'IT061>1 IlOJiy'tJHT:b Tpe6yeMoe ;r(ORa3aTeJII>CTBO ;r(JIH «l1:a;eaJII>-:

HOrO» aHCaM6JIH, Ha:a;o B3HTb uaCTOJibRO 60JII>lIIyro o6JiaCTb 8ro, 
"l!T06LI HepaBHOEeCHbie COCTOHH11H COCTaBJIHJil1 ee HMqTOJRHYIO qacTI>, 

11 cpaBHMBaTI> c Oil:blTOM IlOJiy'tJeHHOe Ta:RHM o6pa30M (paBHOMepnoe 

BHYTPH 8r o) pacnpe;r(eJieHHe BepOHTHOCTe:ii. 

_ § 15. B § 12 11 13 6IJJIO noRa3aHo? "l!TO RJiaccntiecRaH MexaHnRa 

He MOJReT cJiyiRHTh OCHOBOH ;r(JIH IIOCTpOeHIIH EepOHTHOCTHhIX sa

ROHOB; B "llaCTHOCTH 6I>IJIO IlORasaHo, "llTO, IICXO;r(H II3 RJiaccnqeCROH 

MexaHHI~Il, HeJII>H ITOJIJTI11Tb YAOBJieTBOpHTeJII>HYIO HIITepnpeTa

~:UIO saROHa paBHOMepHoro pacnpe~eJieHHH H8"llaJII>H:blX MHRpO

COCTOHHHll BHYTPM Bhl.D;eJieHHo.ii onIJTOM 06nacT11 8f 0- 3a:H0Ha, 

Jiemam;ero B OCHOBe RJiaCCH'tJeCROM Teopn:H (§ 4 11 8). B TeOp1I11, 

OCHOBaHHOii Ha RJiaccnqeCRl1X rrpe,n;crtanJieHHHX, IlOHHTIIe «l1;r(eaJII>

HOrO» 3HCaM6JIH, COOTBeTCTnyrom;ero B03MOiRHbIM pesyJII>TaTaM 

H3MepeHHM, ROTOphle 6bIJIII 6I>I npll HaJIJiqn11 BepOHTHOCTnoro 

saHoHa pacnpe;r(eJieHHH, JIHIIHpHO <Pnsn:"llecRoro CMLICJia. <Dnsnqe

CRHH CM:bICJI MOJReT 6:n1T1> 11pnrrn:caH JIIllIII> npe;r(CTaEJieHMIO o «pean:h

HOM» aHC3M6Jie. 3TO npe;n:CTaBJieirn:e He MOiReT CJIYiRHTb TO'IROM 

onop1>1 ;r(JIH npnMeHeHIIH R OilhITY BepOHTHOCTH:bIX !3aROHOB, HO 

CJIYiRl1T HeROTopo{c 8MIH1pH'tleCROM xapaRTepMCTIIROll OlihlTa. 

B § 14 6:n1JI0 n0Ha3auo, "l!TO pacnpe;r(eJieHne B «peaJII>HOM» aHCaM6Jie 

( COOTBeTCTByro~eM o6JiaCTl1 8f o) He HBJIHeTCH paBHOMepH:blM, 

T. e. B RJiaccnqeCROil MexaHHRe M:bI He TOJII>RO He MOJHeM ITOJI~"IHTb 
BepoHTHOCTHoro saRoHa, HO ;r(ame He IL"1eeM aMnup11qecRoro pac

npe;r(eJieHHH, corJiacyrorqerocH c aT.nM 3aROHOM. B HaCTOIDI{eM na

parpa<Pe Mb! 1IpO;r(BHHeMCH e~e HeCROJibRO AaJII>me B 8TOM me Ha

npaBJieHHH: M:bl IlORameM ("l!TO IlO"l!TH O"lleBl1;QHO), "l!TO B E\JiaCCH'tJeCROM 

MexaHl1Re B006~e HeJIL3H rOBOpI1Tb 0 TO"l!HOM IIOHHTH11 tPYHR~HH 
pacnpe;r(eJieHHH «peaJII>HOrO» aHCaM6JIH, T. e. 0 TO"l!HOM aMTIHpH

lleCROH cpyHRIJ;HH pacnpe;r(eJieHHH B cpa30BOM npOCTpaHCTBe CHCTeM:bI. 

3TO CBH3aHO c TeM, "l!TO CaMO IlOHHTHe «peaJII>HOrO» aHCaM6Jr.H 
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HeCROJibRO ycJionuo H JHUIIeHo TO'IHoro <jl1I3H.'tlecl\oro CMHCJia. RpoMe 

Toro, M:bI lIORameMf "IJTO TO yCJIOBHOe IIOHHTHe peaJII>HOro aHCaM6Jia, 

ROTopoe MOiReT 61>1TI> C03;IJ;aHO, COBeprueHHO HenpnrO)l;HO ,D;JIH u;eJieii 

RHTepnpeTa~HII 3aROHOB H3MeHeHHH tPYHH~IIIl pac11pe;IJ;eneHHH 

R8ROH-HH6y):(:& }J;aHHOH pacCMaTpHBaeMOM CHCTeMilI. 

)::\eiiCTBHTeJil>HO, I\Or;IJ;a MDI rOBOpHM 0 IIOBTOpeHHll OilbITOE, 

CJiymam:nx AJHI npoEepRn nepoHTHOCTHOro 3aROHa pacnpep;eJieHIIH, 

TO Ml>I rOBOplIM ECer}J;a 0 HeROTOp:bIX II )l; e a JI H 3 11 p 0 B a H -

H l>l x y c JI 0 B II H x. n 'tJaCTHOCTH - 0 HeROTOpOM H;IJ;eaJIH3H

poBaHH0M 011ncaH1IH CHCTeMH aHCaM6Jia, II BCer;IJ;a C"IJHT8eM, "'ITO 

:BO ECex OllhlTax Mhl HMeeM JJ:0JIO c T 0 q H 0 T a R 0 M lli e ( H )l; e a

JI H 3 Hp 0 Ea H H 0 ii) c II c Te M 0 ii. B RBaHTOBOM MexaHlI:Re 

3TII H;IJ;eaJIII31IpOBaHHI>Ie ycJIOEHH OIILITB 1Ip1IHr(HITilaJII>HO O)l;HOpou

H:bl (CM. § 12). B RJiaccJIC1ecRoi1: MexaHHRe coBepmeHHO O;IJ;HOpO;IJ;Hl>Ie 

ycJIOBHH OilbITa rrpnBeJIH 61>1 R COBeprueHHO TOiR;D;eCTBeHHbIM pe

syJI1>TaTaM HCIIbITaHHH; II0:3TOMy, E COOTBeTCTEilH C fn66COM, 

C"tJHTalOT' 'ITO 3aROH pacnpe;IJ;eJieHH.H pesyJILTaTOE HCIT.bITaHHH sa

paHee saRJIIO'leH B 3aRoHe pac11pe;IJ;eJieHHfl Ha"IJ8JILHhlX yCJ.IOERH,

}J;ame TOiR)l;eCTEeHHbJM o6pa30M COBITa)l;aeT c HHM (c TO"l!HOCTI>IO ;Il;O 

O;D;H03Ha"IJHOro npeo6pa3o:BaHHH, 11pOH3BO)l;HMOro ypaEHeHHHMH 

):(HHaMJIRH). 0 He)l;OITyCTIIMOCTH - c <jlnsnqeCROH TO"IJRH 3peHHH -

11pe;IJ;TIOJIOmeHHH 0 TOM, 11TO E RJiaCCH"lleCROH Teopnn 3aROH:bI CTBTll

CTnl:JeCROH cp1I3HRH MoryT OCI-IOBl>IBaT:bCH Ha cym;eCTBOE8Hl1:H 011pe-

1];eJieHHhlX 3aROHOE pac11peAeJI.eHI1H H8"118JII>HbIX M1IHpOCOCTOfIH11H, 

yme MHOro rOBOPilJIOCL paHbIIIe. 3;IJ;eCI> OTMeTJIM JIIDIIL, "l!TO II B 

RJiaCCif':IeCROM TeOpHII rrpe]];CTaBJieHHe 06 «lI;IJ;eaJI~HOM» BHCaM6Jie 

OCHOBaHO, B COOTBeTCTBilR C TO"l!ROH 3peHHH fn66ca, Ha npe;IJ;CTaB

JieHHH COEeprneHHO T 0 lli ]]; e c T B e H H hl x (no raMHJTbTOHH

aHy) ClICTeM, HaXO)l;H~HXCfl E pa3JilflIH:bIX MHRpOCROITifqeCRHX 

COCTOflHIIHX. 

H;IJ;eaJIH3BIJ;HH «TOiR;IJ;eCTBeHHhIX CIICTeM» EITOJIHe ;IJ;OrryCTIIMa 

B 11pe~cTa:BJieHHII 06 «JI,Ue8Jil>HOM» aHcaM6Jie, HO O"tJeBH)l;HO, qTO 
B )l;eHCTBilTeJil>HOCTH COEeprueHHO TOiR;IJ;eCTEeHHhIX CHCTeM HeT. 

IIoaToMy «peaJihHhlH» aHcaM6Jib MomeT 61>1Th 11pe;IJ;CTaBJieH TOJibRO 

R8R COBORynHOCTh He BIIOJIHe TOiR)l;eCTEeHHLIX CHCTeM ( OTJIJI'qaro~nx
CH Ra:H BHyTpeHHIIMH CBOHCTEaM11 - "IJHCJIOM H E38HMO)l;e:HCTBIIeM 

"1!8CTH~ II T. )l;.' TaR .B 3Ha"tJeHHHMH BHelIIHHX napaMeTpOB)' HaXO;IJ;H

J:qHXCH B HeCROJil>RO pa3JIH't}Hb!X Ha"llaJII>HhIX MHRpOCOCTOHHHHX. 

Ilpn 9TOM, eCJIII COCTaEJIHIOmlie 8HCaM6JIL CHCTeMLI OTJIW:IaIOTCH 

p;ocTaTO'lIHO MaJio, TO COCTOHHllfl ECex CHCTOM MoryT 6I>IT.b Il306pa

meHiil B <jlasOBOM 11pocTpaHCTEe OAHOH ;D;BHHOH CHCTeM:bI TaR, "IJTO 

np:n yRa3aHHOM ~To6pameHHH MeTplrt:IeCRIIe OTHOllleHHH 6y]J;yT 

IICRameHLI ;a:ocTaT011HO MaJio. Ha11pHMep, oTo6pamaH cocTOHHHe 

RaRoii-nn6o CHCTeMbI Ha 4>a30EOe rrpOCTpaHCTEO ;Il;BHHOlI CIICTeMH, 

MbI MOmeM npene6pe1Ib pa3JIHt!HeM "tJHCJia qaCTHJJ; 3THX ;IJ;Byx CIICTeM, 

eCJIH aTa pa3HOCTb ;IJ;OCTaTOtlHO MaJia no cpanHeHHIO c 06m;1JM 'IHCJIOM 
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-qaCTII:Q, T. e .. eCJI:U CBH3aHHhlM c _, 8TIIMH II36hlTO'lJHbIMI1 "llaCTIDJ;aMH 

BRJiaA B paccTOHHHH, H3MepHeMhle B 2n-MepHOM <JlasOBOM npOCTpaH

CTBe, E no;a;aBJIHIOIU;eM 60JI:bIIIHHCTBe cnyqaeB HHqTOiRHO rvtaJI no 

cpaBHennro c o6ra;eii EeJIII'llHHOM paccTOHHIIH, II T. ;a;. He ocTa

HaBJIHBaHc1> Ha 8TOM rrpOCTOM BOnpoce O™eTHM, "l!TO yHasaHHOe 

o6CTOHTeJI:bCTB0 ~aeT B03MOIBHOCT:b COITOCTBBIITL Ha"l!aJibHOe, 

HeITOJIHO orrpe;a;eJieHHOe COCTOHHHe ( OTBe"llarom;ee o6JiaCTIJ ~r o) 
]l;BHHOll CMCTeMI>I c HeROTOphlM «peaJII>HhlM» aHCaM6JieM CHCTeM! 

ReCROJTbRO OTJIH't!arom:nxcH OT ;a;aHHOM H HaXO)J;H~HXCH B Min-rpo

CROTIH't!eCRHX COCTOHHHHX, OT06pamaeMhlx Ha TO'tJRH o6JiaCTH ~r o· 
Cne;a;yeT TOJII>RO HMeT1> B Bn;a;y, "l!TO TIOHHTHe aToro «peaJI1>Horo» 

a~aM6JIH HeCROJI:bRO yCJIOBHO, raR RBR ;a;o H3BeCTHOH CTeneHH 

npOH3BOJI:bH:bI rpaHH:QbI, orrpe;a;eJIHIDIU;He, RaRHe H3 cym;eCTByrora;11x 

CHCTeM C1IHTaIOTCH ;rtOCTaTO"IJHO MaJIO OTJIJI'J:aIOIU;IlMHCH OT ;a;aHnOH 

CHCTeMbI, "l!T061>I IIOCJI:Yi-RHT:b ]l;JIH o6pa30BaHIIH BHCaM6JIH. IIo-

9TOMy me HeCROJI:bRO yCJIOBHa 8MITHp1rqecRaH 4>YHR:QHH pacnpe;a;e

JieHHH «peaJII>HOro» ancaM6JIH. O;a;HaRo aTo He npoTnBope"l!IIT 

TOMy, "l!TO n;ame npn COBeplIIeHHO pa3JIIIqHhlX CHCTeMax, ):(JIH RO

TOpbIX aM11Hp:nqecRaH cpyHR~HH pacnpeAeJieHIIH TepHeT BCHRHH 

CM:bICJI (TaR RaR TepHeT BCHRHM CMbICJI IIOHHTHe «peaJI.bHOrO» aH

caM6JIH), npe;a;rrOJIOIBeHHe paBHOMepHOrO pacnpe;a;eJieHHH BepOHT

HOCTeiI )J;JIH Ram;a;oii H3 CHCTeM COBepllleHHO 6esycJIOBHO OTBepraeTCH 

OIIIJTOM ( crvl. § 14). 
Ho HeTpy;a;no BH;a;eTI>, "l!TO nony11eHHhln TaRIIM o6pa30M «pean1>

HI>1ih> aHCaM6JII> COBeprueHHO Henpnro;a;eH )J;JIH HHTepnpeTar(llH 

pacnpe;a;eJieHIIIl pesyJII>TaTOB 6 y I( y m; H x OUbITOR, npOII3EO)J;H

Ml>IX Ha:a; ;a;aHHOii cncTeMoii. B caMOM ;a;ene,. noHHTIIe ancaM6JIH 

CJiyIBHT B HJiaCCHlieCROM TeOpHH (B "l!aCTHOCTH, B Teopnn rn66ca) 

J];JIH Toro, "IJT06bl H3 pacnpe;a;eJieHIIH CHCTeM aHCaM6JIH, B HeROTOpvrn 

MOMeHT BpeMeHH, 3aRJIIO'tJaT:b 0 pacnpe;a;eJieHHB BepOHTHOCTe:if )J;JIH 

:a;aHHOH, COOTBeTCTByrom;el! ancaM6JIIO CHCTeMLI, HCXO)J;HIU;e:ii H3 

HeTO"l!HO onpe;a;eJieHHOro Ha"l!aJII>HOro COCTOHHIIH c o6JiaCT:bIO ~r o· 
Ho B paccMaTpnBaeMOM HaMII «peaJI1>HOM» aHcaM6Jie yme -qepe3 

HIIqTOIBHO Manoe BpeMH t ITOCJI~ MOMeHTa Ha"llaJII>HOrO OIIbITa pac

npe;a;eJieHHe CHCTeM aHCaM6JIH (T011Hee rOBOpH, pacnpe;a;eJieHHe 

«OTo6pameHHH» HX COCTOHHHii Ha cpasOBOe npocTpaHCTBO ;a;aHHOB 

cncTeM1>1) ne 6y;rteT HMeT1> Hnqero o6m;ero c pacrrpe;a;eneHneM ;a;n.a 
;:i;aHHOlI CHCTeMI>I, nony-qarom;IIMCH -qepe3 BpeMH t IIOCJie Ha"llaJII>HOro 

OIIbITa npn TOM HJIII HHOM pacnpe;a;eJieHillI ee MHRpOCOCTOHHIDI 

B Ha'l:IaJII>H:bIII MOMeHT (B qaCTHOCTH, npn TOM pacnpe;a;eJieHHli, 

ROTopoe coBna;a;aeT c pacrrpeneneHHeM «OTo6pameHnii» Ha"llaJII>HhlX 

COCTOHHHH CHCTeM «peaJI:bHOrO» aHcaM6JIH). liHa"lle rOBOpH, TpaeR

TOpIIH, npoxo;a;mv.r1>re B pa30BOM npOCTpaHCTBe ;a;aHHOH CJlCTe:M:bI 

«OT06pameHHHMII» COCTOHHHR CIICTe:1Vl «peaJII>HOrO» aHCaM6JIH 

(;a;BH.IRyIU;HXCH no CBOIIM co6cTBeHHbIM MexaHUlJeCRHM TpaeRTO

pHHM)' qpe3Bhl1IaJrHO 6hlCTpo paCXO)J;HTCH c MexaHHqecRFIMH TpaeRTO-



pHHMll ;r(aHHO:ii CJICTeMI>I, l!CXO;r(HID:IIMH H3 Tex me HfflJBJI:bH:bIX 

MHRpOCOCTOHHIIH, 'ITO n «OTo6pameHIIH>). IlpOMCXO;r(HT aTO IlOTOMy' 

"'ITO yme Hlft:ITOiRHO MaJihle OTRJIOHeHHfl B CHJiax, t:r.e:ii:CTEyromnx 

Ha qaCTI1 CHCrreMhl (TaR me Ra:R H Hil11TOmI-JO MaJII>Ie OTHJIOHeHHH 

B H8'1aJI:bH:bIX MHRpOCOCTOHHlIHX)' TIPHBO;l:(HT R O"lleH:b 60JI:blIIJIM 

OTRJIOHeHHHM ROHH'IHOro COCTOHHIIH yme qepes O"lleHh MaJihle 

(MaRpOCROITHlJeCRH HMqTOiRHO MaJlJ:>Ie) BpeMeHa. 

°YHasaHHOe CBOHCTBO CTBTIICTJiqeCRHX ClICTeM, TeCHO CBH3aHHOe 

c lIX nplIH8;l:(JieJ-RHOCThIO R CHCTe:I.\'.laM pa3MeIIIJIBaro:m:erocH THITa, 

onpe;r(eJIHeTCfi TeM, "'ITO HX MeX8HHt!eCRHe TpaeI\TOplIH B <j>a30BOM 

npocTp8HCTBe o6Jia;r(aroT CIIJihHOH HeycTOH"IJHBOCT:bro; noaTOMy OT

RJIOHeHHe ARyx TpaeRTOpnii, RaR MOmHo TIOR83aTI> AJIH npHMepa 

l!;r(eaJII>HOrO rasa, BOspacTaeT co BpeMeHeM TIO aRCITOHeHn;JiaJI:bHOMy 

3aROHy (CM. ;r(HCCepTan;mo). 3TO CBOHCTBO 'l>a30B:bIX TpaeRTOpnli 

OTMe11aJIOCI> BopeJieM. HanpIIMep, RBI~ noRas1>1BaeT npocToii 

pac"lleT' aHaJiornqHI>Iii pac"l!eTy' np11Be~eHHOMy E ;r(IICCepT8IJ;HI1, 

np.ncyTCTBIIe n CHCTeMe, o6pa30BaHHOM aToMaMJI rpaMMOJieRyJII>I 

Ht:r.eaJibHOrO ra3a (HaXOJJJI:rnerOCfl, UOTiyCTHM, B HOpMaJI:bHhIX 

ycJIOBUHX), O;r(HOrO JUilIIHero aTOM8, U:JIJI H8JI1fllle BHeIIIHero 

(XOTH 6bl TOJI:bRO rpanIITa~HOHHOro) IIOJIH, TipOHCXO;r(H~ero OT 

O;r(HOro HaXOAHru:erocH pHAC:VI c paccMaTpnBaeMoii: cncTeMoiI aTOMa, 

COBepmeHHO H3MeHHeT TpaeRTOpmo CHcrreMbl. -Yme -qepe3 EpeMH 

TIOpHnRa ;r(eCHTH BpeMeH cno6onHoro npo6era pacTipe~eJieHHe cRo

pocTe:M: MOJieRyJI 6yAeT He3aBHCIIMbIM OT Toro, I\OTOpoe 6hlJIO 61>1 

6e3 E03My~eHHH. Pacnpe;r(eJieHne 6yAeT He3aBHCIIMIJM B TOM 

CMillCJie, "IJTO IIpH OTipe;r(eJieHHOM, IIOJiyqarom.eMCH 6e3 B03Myru;eHI1H~ 
BeRTope ITOJIHOH CROpOCTJI CJICTeMhl B 3 n-MepHOM HMITyJII>CHOM Tipo-

' CTpaHCTBe, aTOT BeRTOp TIPH HaJIHqHH B03Myru;eHIIH MOIBeT 61>IT:b 

HanpaBJieH B HMIIYJII>CHOM TipOCTpaHCTBe TIO):( Jiro6:bIM yrJIOM R He

B03MYIIJ:8HH0My BeRTopy B 3aBHCHMOCTH OT Toro HJIJI HHOro ;r(e}r

CTBHH B03M~eHHH ():(eHCTBHe B03Myru:eHJIH OTipe;r(eJIHeTCH TeM 

IIJIH HHhlM CO"lleTaHHeM MHRpOCOCTOHHllfl CHCTeMhl H napaMeTpOB, 

3anarom;nx B03Myrn;eHJie, B A81UIOM CJiy"llae - IlOJIOJ-I\eHRe B03-

Myru:aroru:ero aToMa) .. 

II oaTOMY «peaJibHI>Iii» aHcaM6JJI> He MomeT cJiymnTI> AJIH Toii 

~eJIH, ):(JI.fl ROTopoii CJiymnT H;r(eaJI:bllbIH 8HC8M6Jib B RJiaCCHlieCROii 

Teopl1R (E -qaCTHOCTH, E TeOpHlI I'JI66ca): pacnpe;r(eJieHHe CHCTeM 

«pe8JI:bHOrO» aHCaM6JIH ll3MeHH8TCH co BpeMeHeM T8H, "IJTO sa 

HHTepecyro~He 'l>H3JI"lleCRyro CT8TJICTHRy npoMemyTRH BpeMeHn 

OHO ;r(eJiaeTCH CO:BepmeHHO l!Hl>IM, qeM pacTipe;r(eJieHHe ):(JI.fl ;r(aHHOH 

CHCTeMhl IIPH TOM me caMOM, R8R B «peaJibHOM» 8HCaM6Jie, 

H8"1laJII>HOM pacnpeAeJieHHH. EcJIE Mhl TIPeATIOJiomnM, 'ITO cncTeMI>I, 

HCXOAHID:lle H3 Ha"l!aJI:bHhlX ITOJIOiReHIDI, OT.Me"lleHHhlX «OT06pame

Hl!HMH» «peaJI:bHhlX>) CHCTeM Ha <fla30BOe TipOCTp8HCTEO t:r.aHHOH 

CIICTeMI>I, ]J;BiliRYTCH no M e x a II H 1I e c l{ 0 ii TpaeRTOpHH 

n a H H 0 H CHCTeMhl, TO MhI TIOTepHeM caMyro H;a;ero «p e a JI :b-
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H 0 I' O» 8HCaM6JIH: TIOTepHeM B03MOIBHOCTb cy;r(HTb 0 paCTipe~eJie
HIHI pe3yJII>TaTOB 6y;n;ym11x OffbITOB, npOM3BO;D;HMbIX H3;r( ~aRHOH 
cnCTeMOH, TIO pacnpe;o;eJieHHIO B HeROTOpOM 3 M TI H p H "lJ e c R 0 M 

pHAY (T. e. TIO pacnpe;u;eJieHIUO peayJII>TaTOB H3MepeHn:H, rrponsBO

;r(IIMhlX B COOTBeTCTBYIOII(IlM «6yAylll;l1H» MOMeHT H3;r( H8;r(JiemaruHM 

o6pa30M B1>16paHHhlM 8HcaM6JieM «P e a JI b H bl X>) CIICTeM). 

TaHHM: o6pa30M, noMHMO Bcex l13JIOi-ReHHhlX paHI>IIle (B § 12 
H 13) coo6pameHHM, TIORa3IiIB8IOID;lIX, "IJTO B RJiaCCMt:IeCROM Teopn:H 

He l\Iom.eT 61>1Th nocTpOeH BepoHTHOCTHhlH aaROH 11 l:ITO TIOaToMy 

pacnpe;rteJieHHe pesyJII>TaTOB CTapI>IX OTI:bITOB He MOJI\eT ;r(3B8T:b 

Ra1-\yro-JIII60 rapaHTHIO pacnpe~eJieHHH pesyJII>TaTOB HOBhlX OITI>I

TOB, MbI MOJReM Bl>I;D;BHHYTI> HOBble BeCRHe apryMeHTbI TIPOTHB 

Rnacc,rqecRoii: Teop11«. Cy~HOCTL 9THX apryMeHTOB cocTOlIT 

B TOM, l:ITO CTaphle l1CII:bIT3HIIH, 3aRJIIO"IJ8I01I{HeCH B OTipe;rteJieHHM 

COCTOHH11fl B Ha"llaJII>HbIM H B «6y;r(ym;HM» MOMeHT, o6pa3yIOT aMITH

pII't:I0CRHH pH~, ROTOp:bill (TIPH CROJI:bRO-HM6y;r(I> 3H3lIHTeJII>HOM 

HHTepBaJie BpeMeHH M:eIBAY Haq3Jil>HhlM 11 «6y):(y~MM» MOMeH'rOM, 

HailpHMep ;r(ame rrpn JII060M MaRpOCROITH't:IeCR.H M8JIOM HHTepBBJie) 

B006~e He MOIBeT xapaHTep1130BaTb n a H H y IO CIICTeMy' T3R 

RaH aTH HCTibrT8JJHH npOBO;r(HTCH B «peaJibHOM» 3HCaM6Jie H e 

B TI 0 JI H e 0 ;n; H H a H 0 B l>I x (11, B006m;e rOBOpH, ClIJI:bHO He

ycTOH't:IHBhlX R pa30BOM rrpocTpaHCTBe) CHCTeM. 

§ 16. Pes101\u1pyeM co;r(epmaHne § 12-15. M1>1 TIORasaJI11, 11To 

Jiema~ee B OCHOBaHHlI RJI3CCl1't:IeCROH TeOpHH rrpe;r(IlOJIOIBeHlle 

0 p3BHOBepOHTHOCTH MHRpOCOCTOHIUIH o6JiaCTil 8ro, Bl>I;r(eJieHHOM 

Ha"tJaJII>H:bIM HeITOJIHbIM OilhlTOM, H e M 0 iR e T 0 6 'L fl c H H T b 

c y ~ e c T B 0 B a JI n fl 3 a R 0 II 0 B CT8THCTH't:IeCROH qrn.3HRH, 

T8R R8I{ caMO aTO TipennoJIOIBeHIIe He MOllieT paccMaTpHB8TI>CH 

R8R 38ROH TipHpO;r(bI, A8IOID;Illl HaM BCer;r(a onpe,n;eJieHHhle r a p a H

T n 11, OTHOcam;MecH R pesyJI1>TaTaM 6y;o;ym11x OTibITOB. B "llHCTO 

. RJiaCCHtieCROH Teop11n rapaHTMH, ROTOpbie HLipamaJIHCl> 61>1 STIIM 

Tipe;r(TIOJIOIBeHHeM, 1' .. e. npeJJ:ITOJIOIBeHHeM, "llTO TaROH 33ROH CTipa

Be;rtJIHB, TipHHnnrrnaJII>Ho ne MoryT cym;ecTBOB3TI>. BoJiee Toro, 

B CMJiy TeX me coo6pai:HeHHH B RJI8CCH't:IeCROii Teopnn rrp11HIJ;HITH8JII,

HO He MOi-ReT 6IJTI> naHa YAOBJieTBopnTeJI1>HaH HHTeprrpeTanna 

JII06oro BepOHTHOCTHOrO 38I<OHa (§ 12 I1 13). 
lVIbI ITOR838JIH, "IJTO yTIOMHHyToe rJiaBHOe npe;n;IIOJIO.iI-\eHlle 

RJI8CCH't:IeCROM Te0p11H He TOJII>RO He MOIBeT 6I>IT1> o6ocHOBaHO 

B paMHax RJiaCCHtieCRlIX npe;r(CT8BJieHHH, HO lITO OHO ~ame H e 

c 0 J' JI a c y e T c fl c A a H H hl M H 0 TI hl T a: OTihlT TIOR83:bI

BaeT, "llTO paBHOMepHoe pacTipe;r(eneHHe BepOHTHOCTH BHYTPH 06-

. JI8CT11 8r 0, RaH n «6JIH3RIIe» R ReMy pacTipe;neJieHlIH, B ~eiiCTBI1-
TeJII>HOCTH He ocy~eCTBJIHCTCH (§ 14). 0III>IT He ;r(8eT HaM TaRiHO 

B03MOffiHOCTH, XOTH 6bI 0 T R a 3 a B m H c L 0 T 0 6 0 c H 0 -

B a H II fl BepoHTHOCTHhCX 33ROIIOB, TIOJiyqHTI> npocTyro .HJIJlIO

CTpaunro 38ROH3 I13MeHeHHH BepOHTHOCTeM co BpeMeHeM TipH 
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IloMOIDJI aHCaM6JIH p e a JI b H 0 c y me c T By IO m lI x· CHCTeM .. 

B caMoM ;r(eJie, H3MeHeHHH pacnpe;r(eJieHnn E «peaJTbHOM» aHcaM6Jie 

38 llHTepecyrom;ne CTBTMCTH'tJeCRyro <Pn3MRY BpeMeHa, B CHJIY 

oco6ux CBOHCTB <Pa30El>IX TpaeRTOpHM CTaTn:CTII'tJeCRHX CMCTeM, 

He .HMeIOT unqero o6m;ero c .H3MeHeHI1HMH pacnpe;r(eJieHHii: B <Pa-

30BOM rrpOCTpaHCTBe ]];8HHOH paCCMaTpHBaeMOH CT8TlICTIBieCROM 

CMCTeM1>I (§ 15). 
M1>I yme nncaJIH B § 12, "llTO cyTI> rJIBBHoro apryMeHTB, Ha11pa

EJieHHoro npOTHE RJiaccnqeCROH TeopHD (apryMeHTa, yRa31>1BaIO

mero Ha HeB03MOIBHOCTh ):(8TI> Ha OCHOBe RJiaCCH'tJeCRlIX npe;r(CTaB

JieHHii lIHTepnpeTaI{IIIO H8CTOHII{ero BepoHTHOCTHOrO 38ROHa), 

MOIBeT 61>ITI> EHpaIBeHa B BH,II;e YTBepIB;r(eHHH 0 HeB03MOIBHOCTI1 

'B RJI3CCH'tJeCRoii TeOpHH orrpe;r(eJIHTI> RaTeropHIO HCII:bIT8HI1H, CJiy

IBaII{lIX ):(JI.fl H3MepeHHH BepOHTHOCTeH (HaIIpHMep, lICII:bIT8HHM, 

CJiy.mam;nx ):(JI.fl ycTaHOBJieHHH BepOHTHOCTHOrO 38ROHa pac11pe

;r(eJieHHH MHRpOCOCTOHHHll BHyTpn 38):(8HHOil ManpoCROII.ll'IeCROFI 

06JiacT11). Rnaccll'tJeCRHe rrpe;r(CT8BJieHMH He ):(8IOT B03MOIBHOCTH 

onpe;neJIHTl> TaRne O;r(HOpO]];H:bie ycJIOBHH HCII:bIT8HHH, ROTOp:bie 

II03BOJIHJIH 6hl Bee MCTIMTaHHH A8HHoro PHAa xapaRTepn3oBaTL 

o6runM JJ;JIH Bcex HHX pacnpeneneHneM BepoHTHOCTen. gJIH npn

MeHeHHH IIOHHTMH BepOHTHOCT.H neo6XO;r(HMO, "IT06I>I 6I>IJI8 npHH

nHIIH8JII>H8H B03MOiI\HOCTI> 6e3rpaHH'tJHOrO EOCIIpOH3Be~eHHH 8TMX 

O;r(HopoAHI>IX ycJIOBHU ncrruTaHHH. TaR RaR RJiaccnqecRI1e npeJJ;

CTaBJieRHH He ):(8IOT P03MOHi'.HOCTH onpe;r(eJI.R:TI> TaRHe O;r(ROpO)l.Hhle 

ycJIOBI1H, TO ;r(JIH HHTepnpeTaIJ;HH BepOHTHOCTHl>IX 38ROHOB MLI 

}J;OJIJRHLI ):(8TI> OTBeT Ha Bonpoc, "l!HM onpe;r(eJIHeTCH E RJI8CC.rrqeCROH 

Teop11n Bl>IOOp ycJIOBHM HCilhlTaHHii, ROTOp1>m O;r(H03H8"11HO onpe

)l;eJIHeT B aToiI Teopnn pe3yJII>T8Thl HCII:bITaHnii. RorAa MI>I roEopnM, 

"l!TO npnMeHeHHe ITOHHTHH BepOHTHOCTM, 6ecCM:bICJieHHOe no OTHO

meHHIO R O;r(HOMY OII:bITY' Tpe6yeT B03MOIBHOCTH 6e3rp8HH'tJHOro 

IlOBTOpeHHH I1CIThlT8HHH, H, CJie;r(OBaTeJII>HO, 6e3rpaHlf'IHOI'O BOC

npOH3De;r(eHHH ycJIOEHii OII:bITa, TO, 011eBH;r(HO, Ml>I He M01!\eM 

npe;r(IIOJiaraTI>, "IJTO aTH ycJIORHH OIIbITa HCRyCCTBeHHO npnroTaB

JIHB8IOTCH H8MH. TaRoe npe;r(IIOJIOIBenne C;r(eJiaJio 61>1 pe3yJII>TaTLI 

HCilbITaHHH H 38ROH HX pacnpe;r(eJieHHH COBeprueHHO rrpOH3BOJI:b

Hl>I.M:H, 38BlICfl1I{IIMH OT Haruero IIO;r(6opa, H JIHIIIHJIO 61>1 BCHHOro 

OCHOB8HHH .rrpm\:t:eHenne IlOJiy'tJeHH:bIX 3BROHOB pacnpe;rteJieHHH 

R 6y;ny1I{HM orrMTaM, OTHOCHJI{H.MCH R np11p0Ae (§ 12). OcTaeTCH 

J.IHIIII> B03MOIBHOCTI> npe;rtITOJIOiI\lITI>, "l!TO HalIIM OilbIThI OTHOCHTCH 

R CHCTeMaM, cy~eCTByID~JIM: B npnpO;r(e He3aBI1ClIMO OT HCRyccTneH

HOrO «npnrOTOBJieHHH», T. e. R ClICTeMaM «peaJII>HOrO» 8HCaM6JIH. 

MLI OTMeTHJID rnaBHI>Ie rrpnqHHI>I, ;r(eJiarorqMe IIOHHTHe «peaJI1>- . 

HOrO» aHCaM6JI.fl HenpnrO;r(HLIM ):(JI.fl HHTepnpeTannn 3aROHOB <]}H-

3H'tJeCROM CTaTHCTIIRM: «peaJII>H:bIH» 8HCaM6JII> HBJIHeTCH I-\ 0 H e 11-

H 0 ii COBORYIIHOCThIO, H yme II08TOMy ero CBOllCTBa He MoryT Bl>I

pamaTL cym;HoCTI> 3aRoHa, npeAITOJiararonzyro coxpaHeHI1e cnJILI 
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38HOH8 npu co6JIIO;L(eHIIll ycJIOBIDI ero np1™e1UIMOCTM, T. e. B 6 e C

R o H e q H o M pH;zzy MLICJieHHO B03MOIBRLIX OIIhlTOB (B 6ecRone--i

HOM «II]J;eaJII>HOM» aHCaM6Jie). RpoMe Toro, cBoiicTna «peanLHoro» 

8HCaM6JIH BhlpamaroT BMilHpF.rqec1nre cpaRTl>I, II IlORa M:bl onapaeMCH 

H8 RJI8CCH"tJecRyro Teopnro, He MoryT ;a;aTL HRM HIIB8RHX rapaHTHH 

onpe]J;eJieRHhIX pac11pe;a;eJJeHHM pe3yJILTaTOB 6y;a;yrqHX OIIhlTOB 

(.§ 13). c Apyron CTOpOHbI, MLI OTMeTHJIH, 'tJTO ;a;ame OTR838BIIIIICb OT 

o60CHOBaHHH 38RORa II OT 11peTeH3HH IIOJIY'tJIITL yBepeHHOCTL B ero 

IIpHM8H1™0CTH R 6y;a;ym;HM OITIUT8M, Ml>I He MOIBeM HH ycTaHOBHTL 

cornacoBaHHH pac11pe;a;eJieRHH B yme npoHsne;a;eRRbIX onhlTax 

c npen;rroJiaraeMHM B RJI8CCINeCROH TeopHH paBHOMepHhlM pac-

11pe]J;eJieHHeM (§ 14), HM HCIIOJI:b30B8TL CHCTeMI>I «peaJJbROrO» 

aHCaM6JIH ]J;JIH HJIJIIOCTpau;nn H3MeHeHHH BO BpeMeRR pacnpe]J;e

JieHHM B cpa30BOM 11pocTpaRCTBe RaROH-JIH6o cpHRCHpoBaBHOH 

.n;aHHOll CIICTeMhl (§ 15); IIOCJie;a;nee - IIOTOMy' 'tJTO CHCTeMI>I «peaJIL

HOrO» aHCaM6JIH B IIpOTHBOTIOJIOIBHOCTb CHCTe:t\'IaM, HCRyCCTBeHHO 

H8Mll «npnTOTOBJIHeMLIM», He MoryT C1IHT8TLCH BIIOJIHe TOm;a;e

CTBeHHEJMH. 

Oni,rT noRasLrnaeT, 1ITO noHHTHH BepoHTHOCTH H BepoHTHOCTHoro _ 

3aRoHa B IlOJIHOii Mepe IIpIIMeHHMhl R pHn;y c_l>H3ll'IeCRHX HBJieHHii. 

Mhl MOIBeM npoCTO OTBeTJITL Ha Bo11pocc 11pn HaRHX <Pn3IftieCRIIX 

ycJIOBHHX B03MOIBen . .rp:aCTOHiqmI BepoHTHOCTRbIH 3aROH: BepmITHO

CTHbIH 3a:HOH B03MO}ReH Tor;a;a, Ror;a;a (RaR rrpn M8RCHM8JibHO 

IlOJTHOM onLITe R RB8HTOB01J MexaHHRe) B03MOIBHO BOCnpo1rnBe;neHJ.Ie 

ycJioEJrii omITa, COBepmeHHO on;HoponHI>IX c yCJIOBHHMll ;L(8IIROro 

OilIUTa,- yCJIOBifii, ,nonycRaIOII(JIX, o;nHaRo, JIH:bre pe3yJII>T8TIJ 

IICllbIT8HHi1 (npn BTOM no;a;pasyl\tenaeTCH, RORe'lHO, B03MO}RIIOCTb 

6pa Tb IIJIH BocnpOH3.BO]J;HTb CHCTeMhl, conepIIIeHHO TOiR]J;eCTReHHbie 

no raMJ.IJibTOHJI8HY c CIICTeMOM }J;aHHOro OilhlT8). Ilo;a; «COEepIIIeHHO . 
\ 

OL{HOpOJlHhlMH» ycJIOBIIHMII Mhl 11on;pa3yMeBaeM ycnoBJI.R, He .no- J 

nycRaIOrqJ.Ie TaRoro ,noyTOqHeHHH, ROTOpoe ;a;aJIO 61>1 B03MOIBHOCTL 

npn BbIIIOJIHeHIIH BTHX ycJIOBIIH «IIO]J;61Ip8Tb>} TOT IIJIH HHOH pe3yJJb

T8T HCITIJT8HHH. IlpH COBepIIIeHHO o;a;Hopo;a;HLIX yCJIOBHHX OilLITOB 

_pacnpe;a;eJieHMH, nonyqaromnecH B pH;a;ax pe3yJinTaToB ncn:b!Tannii, 

HBJIHIOTCH IIpOHBJieHJ.IeM Toro~ me Bepo.HTHOCTHOI'O 3aRORa pac11pe

;L(eJieHIIH, RoTopI:JM OIIHChlBaeTCH RaR ;naRHhlii (6esrpaHnqHo Boc

npoH3Bo;a;HMhifr) OilhlT' TaR lJ nocne;a;yIOIQHe ( BOCilpOH3BO]J;HIQHe 

A8RHL1ii on1>1T) onhlThl pH;a;a. YRa3aHHLin BepoHTRoCTHhlM 3aRoH 

HBJIHeTCH o6IQHM: RaR ]J;JIH BCex HCII:bIT8HIIH paCCMaTpHBaeMoro 

p.R;a;a, TRI\ JI ]J;JIH BCex 6y;zzym;HX OIIb!TOB, npOFI3BO]J;IIMhIX B CQBep

meHHO o;a;Hopo;a;HIJX yCJIOBIIHX; 9TO JJ,aeT B03M0IBHOCTL c;a;eJiaTL 

38RJIIO'tJeRHe 0 pacnpe;a;edeHHHX B 6yAyJI(HX OilhlTax na OCHOB8Hlll1 

pacnpen;eJieHHD B paccMaTpHBaeMOM pH,I(y HCTIIUTanHiI. Ao11ycRaH 

B03MOIBROCTb, 6e3rpaHII1IHOro BOCilpOH3BeneHHH conepIIIeHHO o;a;no

po;a;HhlX ycJIOBHM, lVIhl npHXO]J;JIM R 11pe;a;cTaBJien1uo 06 «H;L(eaJILROM» 

8HCaM6ne, COOTBeTCTByIOrqeM ;L(8HROMY BepOHTHOCTHOMY 3aROHy. 
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IloHflTHe «pea:.r1>noro» aHCaM6JIH MOIBeT 3aROHHbIM o6p330M BOilTH 

B BepoHTHOCTHyro Teop:mo TOJibRO RaR anpoRCJIMaUHH IIOHHTHH 

<m:;neaJII>HOrO» aircaM6JIH (noJiy11aeIVIaf1 npH IIOMOIQM ROHe'IHOrO 

qJICJI3 . HCIILITaI:rn::H nan He BIIOJIHe Tom;neCTBeHI:IhlMII CIICTel\itaMH, 

T. e. He npM coEepmeHHO o;a;Hopo;a;HhlX ycJioBnax onhlToB). Cym;e

CTBOBanHe BepOHTHOCTHLIX 3a:HOHOB CTaTHCTIIqeCROR MexaHHKB 

(cM. § 1) B03MOiRHO IlOTOMy, 'ITO <j>II3JNeCRHe ycJIOBHH, B ROTOphlX 

OHH cnpaBe)];JIHBLI, o6Jia;naroT OIIHCaHHl>IM B1>1me xapaRTepOM 

(cM .. rn. V). MM CTaBHM ce6e :qeJII:>IO noRa3aTI:> B .naJII:>HeiimeM, 11To 

IIOJIOffieHHe E CTaTMCTillleCROH MeXaHHRe, XOT.f.I ll CoBepmeHHO 

MHOR npnpo;nh!, 'IeM B RBaHTOBOH MexaHHRe1 B a T 0 M 0 T H 0 m e

H lI H aHaJiorH'tJHO IIOJIOIBeHHIO, nMeIOI:QeMyCH B RBaHTOBOM Me

xaHHRe npII M8RCHMaJibHO IIOJIHOM OII:bITe. 

0TMeTnM em;e pa3 COOTHOllieHHe Hamnx, HanpaBJieHH:bIX npOTHB 

RJiaCCH'tJeCROH TeOpHH, apryMeHTOB § 12 M 13, § 14 H § 1~: 3TM 

apryMeHThl He3aBIICHMhl ;npyr OT Apyra. fJiaBHhIJI np«HU:HIIH8JibHhIH 

apryMeHT § 12 H 13 flBJIHeTCfl HeROTOp:bIM TeopeTINeCRilM M JIOrH

qeCRil1\i yTBepm;neHHeM 0 COOTHOllieHHII IIOHHTHH - IIOHHTMR. BC

poHTHOCTHOro 3aROHa M IIOHHTHH RJiaCCR'tJeCROH MexaHHRH; apry

MeHT:bI § 14 H 15 OCHOBaHI>I Ha COITOCTaBJieHHM TeopeTH'tJeCiiHX H . 

OTibITHbIX {j>aRTOB. 3TI1 apryMeHThl npirneJIH Hae R B:bIBO;ny, 38RJIIO- • 

'I8IO~eMyCH B TOM, 'ITO RJiaCCII'tJeCRaH MexaHHRa He MomeT 6l>!Tb 

ocnoBoli ;a;JIH- nocTpOeHHH CTaTHCTnqeCRo:M {j>H3HKH. 3ToMy BI>rno;ny, 

ROH8'IHO, )];OJIIBeI-I 6:bITb npn,naH He TOT CMnICJI, 'ITO RJiaCCHlleCRaR 

MexaHHRa He MomeT )laTI:> HaM Ecero Heo6xo.uIIMOro ;a;JIH o6ocHoBa

HHH CTaTHCTHIUI M .uon:mna 6b!Tb .uonOJIHeHa 3Jie:L\WHTaMH BepoHTHO

CTHLIX npe;ncTaBneHHH. TaRoe 38RIDO'IeHHe 61>1JI0 6:EJ CoBepmeHno 

O'IeBH)];Hl>IM (CM. § 2 H 4) .H B naCTOHm;ee BpeMH .RBJJfieTCfl o6menpH3-

H8HHhlM (cM., nanpmmp, o63op 3peH(j>ecToB [1]). C;neJiaHHI>m 

BhIBO~ 03Ha'!aeT 3HfftIMTeJibHO 60JII>lliee: IIpM JII060M JIOrH<IeCI{M 

;uonyCTIIMOM coe;rr.HHeHHH BepOHTHOCTH:bIX npe;rr.cTaBJieHHH H IiJiaC

CH'tJeCRoii MexaHIIRH * He MOIBeT 6b!Tb )];OCTHrHyTa :qeJII:> o60CHOBa

HHH <j>H3lI'tJeCROH cTaTHCTHI{H; HHa'tle roEopa, R JI a c c :n q e c R a a 
MexaHIIRa He MomeT CJIYIBHTI> Toii MHRpo-

M e x a H H R o ii, H a o c H o B e R o T o p o iI M o m e 'l' 6 hI Tb 

11 o c T p o e H a c T a T H c T H 'I e c R a a <P II 3 :n R a. Aell:

CTBHTeJII:>Ho, Ham rJiaBHLIM apryMeHT, H3JIOIBeHHbll B § 12 H 13 
(Ran H coo6paHieHHfl § 10), OCHOBaH Ha O)];HOH JIHillb rJiaBHOM qepTe 

RJiaCClflieCROH MexaHMRH - Ha OTCyTCTDHII B ypaBHeHIIHX BepOHT

HOC~Horo aJI~MeHTa. 3Ta qepTa MmReT 6hlTI:> np1IBH'l'a 3a onpe;neJie

HHe RJiaCCII'IeCROM MexaHHRII, H noaToMy OTRa3 OT RaIUIX-JUIDO 

* <D1mnqeCIHI AOIIYCTHMa JI:Rilib Ta <}>opMa coeA:RHemu:.r,. ROTopan Bhlpa
maeTC.fI BepmITHOCTHhIMH npeAilOJJOif\eHH.fI:MH 0 pacnpe~eJieHIIll HaliaJibHE>IX 
MHRpococTOHHniI, qTo 6Lmo ~oKa3aHo Eonhn;MaHoM npn ero CTaTJICTHqecRoM 
TOlIRoBaH:RH . MOJieRyJIHPHO-KEJ-JeT:Rqec1mii: TeopHH; CM. § 4. 
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1IaCTHbIX CBOHCTB RJiaccnqecI\OH MeXaRIIRII He MOiI\eT l'.I3MeHHT:b 

c;nenaRRoro HaMII Bh!Bo;na. 

11MeHHO IIOTOMy, 'ITO B c;neJiaRHOM BLIBO;ne pe1Ib H,neT 0 HenpH

ro;nHOCTH RJiaccnqecRoii MeXaHIIBII R a R M II R p 0 M e x a H H R H 

B Ra'leCTBe OCHOB:bI ;r(JIH IlOCTpoeHIIH ipII3JiflieCROH CTaTHCTMRII, 

H3JIOiI\eRHLJe EhlIIIe coo6pmueRHH 0 HeB03MOiI\HOCTII MHTepnpeTa

IfllH BepOHTROCTRhIX 3aROROB Ha ee OCHOBe (§ 10-15) e;nBa JIM 

MorJIH 61>1 B03HHRHYTI> BO BpeMeRa BoJII>~Ma:ija H coBpeMeBHbIX 

eMy ;r(IICRyccHiI 06 o60CHOBaRIIII TepMO;r(IIRaMIIBH. c O;r(ROM CTopoRbI, 

TOr;na 6I>IJI0 O'ICBII;r(HO, 'ITO cyrqeCTBYIOT HaCTOHm;IIe nepOHTROCTHbie 

3aRORhl (j>II3IIRH (He npoCTO 3MITIIpIPieCRIIe 11aCTOCTII, a 3aRORbI, 

JJ;arorqIIe HaM rapaRTIIII onpe;neneHRI>IX pacnpe;neJieRnii pe3yJII>Ta

TOB B 6y;nyrn;nx OIIbITax), a c ;npyroii CTOpOHbI, He 6I>IJIO M MbICJIH 
, u u v 

0 D03MOiI\HOCTII HROH, OTJIIIllHOM OT RJiaCCH'leCROH MHRpOMexaRIIRH. 

B HaCTOH~ee npeMH, IIOCJ.Ie IIOHBJieRIIH RBaHTODOl{ MexaHIIRII, 

He3aBIICHM0 OT y6e}J;IITeJihHOCTII 3TIIX coo6pameHIIM ITO cyrqeCTBY' 

E03M0i-RHOCTl> TaRMX DIJDO;r(OB, RaR c;neJiaHHLJe HaMM, yme He Ra

meTCH 3·apaRee IICRJII01IeRROH. 

M1>1 H3JIOiI\IIJIM RpIITII't:IeCRHe apryMeHTlll § 12-16, MomeT 6IJTI>, 

CJIHIIIROM no;npo6HO IlOTOMy' 'ITO ORM BMpamaroT rJiaBHOe B perneHIIH 

Bonpoca 0 B03MOiI\HOCTH ITOCTpOeRHH ipll3M1IeCROH CTaTHCTIIRII Ha 

oCROBe RnaccJiqecRoii MexaHIIRH. MM yme OTMeqaJIH, 'ITO ReRo

·TopLie M3 II3JIOiI\eRRbIX coo6pameRIIH (B oco6eRROCTII § 12 ~ 13) 
·RaaiyTcH Heo6:bl't:IHI>IMH AJIH ipII3HlJeCRIIX pa ccymJJ;eHHii. 3To o6'bHC

IIHeTCH TeM, 'ITO CaM IIOCTaBJieHHbIM nonpoc 0 B03M0il\HOCTH 060-

CHoBaHIIH p1I3II'tJeCROH CTaTHCTllRH COBeprneRHO cnen;II<j>H't:IeH II 

BO MROrIIx OTHOIIIeRIIHX HOCIIT CRopee JIOrII't:IeCRHJI ~ 'leM ROHRpeTRO 

.pn3H"l!eCRIIH xapaRTep. B oco6eRHOCTJI HeRoTopLie qaCTJI paccym;ne

RIIH § 12 II 13, ITOCJie Toro RaR MM HCRO npe;ncTaBIIM ce6e HX pe3yJII>

'TaT, RamyTCH 011eBIIJJ;HhlMII H no'ITII TPIIBMaJILHLIMM. TaRo:H xa

paRTep aTIIX paccyai;neHJIR onpe;neJIHeTCH TeM, 'ITO pe'II> n;neT B RIIX 

He 06 OIIl>ITHbIX ipaRTax, a 0 JIOrJiqeCROM c 0 0 T H 0 m e H II II 

II o H H T II ii. O;nHaRo n CBoeii coBoRynHoCTn Hamn paccym.ueHIIH 

TI03B0JIHIOT HaM npIITTH H DbIBO;ny' 3By'larqeMy 3Ha'IHTeJII>HO Me1:Iee 

TPMBIIaJII>Ho, BnIBOAY, npoTIIBopeqarqeMy mIIpoRo pacnpocTpa

HeHHI>IM B3rJIH;naM M, B 11aCTHOCTII, RJiaCCII'tJeCROH TO'!Re 3peHIIH. 

M1>1 rrpIIxo;nnM R yTBepm;neRIIIO, 'ITO nocTpoeHIIe CTaTIICTII't:IeCRoii 

MexaHHRII Ha OCHOBe RJiaCCJiqeCRHX npe;nCTaBJieRIIH IlpIIH~IIIIHaJII>
RO JieB03MOiI\RO. 0TMe'leHHhle B § 12-16 COOTHOIIIeHJIH TIOHHTIIH 

II ;naRHhle OII~Ta BbipamaIOT He TOJil>RO HaII60Jiee npoCTnre, RO H 

HaM6onee rJiy6oRHe CEOHCTBa cyrn;eCTEyrorqero IIOJIOiI\eHIIH Berqell:. 

TI pH3HaB HaJIII'tJIIe aTMX CBOHCTB, MI>I He MomeM He npIITTn R OROH-

11aTeJI1>HoMy 3aRJIIO'leHIIIO, HBJIHIOrn;eMyCH npHMbIM RX JIOrJiqeCRilM 

cn:e;nCTBHeM: Ha OCHOBe RJiaCCJI'tJeCROH MexaRIIRH HeB03MOiI\Ra 

y;noBJieTBOpIITeJILHaH IIHTeprrpeTa~IIH CTaTHCTJiI'tJeCROH <j>II3llRII, IIRa

·qe roBOpH, HeB03M01IiHO IIOCTpoeRMe CTaTIICTH'tleCROH <J>II31IRII, '1,aR 
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· RaR He:B03MOmIIa JIHTepnpeTa:qRH ee 3aROHO:B. MomIIo CRa3aT:b, 

'ITO Ha oCIIO:Be RJiaCCHl!eCROH TeopJIH MhI He MOiI\eM 06'.bHCHHT:b cy

m;eCT:BO:BaIIJIH 3aROIIOB CTaTJICTJilleCROR MexaHJIRII,- Ile MOiReM 

IIOIIHTh :B03MOiRIIOCTh cy~eCT:BO:BaIIJIH 3TJIX 3aROHOB. 

B § 12-16 M:bl noJiyqMJIII TaRme He:noTopoe yRa3aHHe, no Ra

RoMy nyTn MIJ .uoJimIIIJ ;a;BJiraTI>CH :B ;a;aJII>Heii:rneM. OnLIT He ,n;aeT 

HaM pa:BHOMepHoro pacnpe,n;eJieHlHI H a 1I a JI h II J:,] x COCTOHHJIH. 

OJ.INT yRa3hlB3eT Ha c~eCT:Bo:BaHJie onpe;neJieIIHIJX :BepoHTHOCTHhIX 

3aROIIOB M3MeHeIIIUI COCTO.HIIJIR E 0 E p e M e H H H, :B qaCTIIO

CTH, IlOKa3IJBaeT, 'ITO npJI IIOCTOHHHbIX (HJill ;D;OCTaTO'IHO Me.uJieIIHO 

JI3MeHHIOllJ;JIXCH) :BHeIIIIIJIX napaMeTpax IJ p .H JI IO 6 0 M H a -

q a JI b H 0 M c 0 c T 0 H H .H II y c T a H 0 :B JI e H II e c 0 c T 0 jl

H H iI IT 0 c JI e B p e M e II JI p e JI a R c a q JI H onpe;neJIHeTCH 

p a B II 0 M e p II hl M pacnpe;neJieHJieM BepOHTHOCTeif Ha IIO:Bepx

HOCTJI sa;naIIHOii aIIeprJIH.. B nocJie;a;IIen cppa3e noHHTJie «COCTOH

IIJIH» I:Ie EMeeT, ROHe'IIIO, RJiaccrrqeCRoro CMbICJia: aTo - mv1nJipJI

qecRoe, He onJipamm;eecH IIH I:Ia RaRyro TeopeT1rqecRyro cxeMy 

IIOHHTJie (IIO]l «COCTOHIIHHMH» no;npa3yMe:BaIOTCH COCTOHHJIH, RO

TOp1>1e MoryT 61>lT:b rroJiyqeI:Inr HJIJI :BOCnpoJI3Be;neIIhI E ,n;eii:CTBJITeJih

HOCTH npH ITOMOID;I1 ECex :B03M01RHhIX B .ueiiCTBliTeJihHOCTH JI3Me

peHH:H). 3TJI BepOHTHOCTIIhie 3aRO~hl cnpaBeP,JIJIBLI IIPJI JII060M 

B03MOiRIIOM ((IIO;n6ope» I:Ia'laJihHbIX COCTOHIIJIH, JIHIDh 6nr :BLI6op 

Ha'laJII>HhlX cocToHHMii corJiaCoBaJICH c yRa3aIIHE>IMM B popMyJIH

poBRe sa1~0IIa ycJIOBJIHMM ero npnMeHRMOCTE. M1>1 ;a;OJiiRJIR 6y;neM · 

HCRaTh o60CHOBaHIIfl TaRJIX 3aHOIIOB; roBOpH ToqHee, Mhl .UOJiiRIIhl 

6y;neM onpe;neJIJITh JIX OTIIOIDeHJie R IIpJIHqIIIIaM MJIRpOMeXaHJIRJI, 

T. e. Mb! ,D;OJiffiHbI 6y;neM IlOJIY'IJITh :B03MOiRIIOCTh JIX HIITepnpeTa

qIIII, OIIJiparoru;eiicH I:Ia rrpe;a;CTaBJieIIJIH cyrn;eCT:BeHHO HeRJiaCCJI

qeCROH npJipo;nH. 

§ 17. B npe.uIJ.uym;eM naparpacpe M1>1 CJJ;enaJin: 063op II3JiomeH

IInrx :B § 12-15 rJia:BII:bIX apryMeIITOB, HanpaBJieHHhIX npOTJI:B RJiaC

CJI'tJeCiiOro o6oCIIOBaIIJIH {j>JI3R'leCROH CTaTJICTJIRII. Ilaparpacp1>1 10 
H 11 TaRme co;nepmaJIJI RPJITHRY RJiaCCJiqecRoif TO'IRJI 3peHJIH, 

HO nMeJIII RaR 61>1 npe;a;BapIITeJihHhIH xapaRTep H B3HTI>Ie CaMII no 

ce6e 6nrJIH 61>1 He;nocTaTO'IHbI, 'IT06IJ IIOJIHOCT:bIO OTRasaThCH OT 

sToii TO'IKH 3peHHJI. B IIacToHmeM naparpacpe MIJ yRameM em;e Ha 

O)];JIH npoCTOH )];OBO~, roBopam;Jin npoTIIB RJiaCC.MtieCROH TeopJIH. 

BsHThIH 1rnoJinpoRaHIIO OT ocTaJI1>IIoro, aTOT ;noBo;n TaRme He Mor 

6hI 61>ITh pemaroru;HM, HO OII ;noJimeII 6bITh )l06aBJieII RO BCeMy 

CRa3aHHOMy paIIbme, 'IT06hI noJiy'IHTh 3aROII1IeHIIyro CMCTeMy 

apryMeHTOB. 

Mu 6y;neM JICxo;a;JITL H3 Ton cpopMhl, onJiparom;elicH I:Ia RJiac

CH'!ecRyro MexaIIJIRY TeopHH, ROTopan 61>1Jia oxapaRTepJI30BaHa 

B § 4 11 8. -y me He pa3 MhI IIO]:("IepRJI:BaJIH, 'ITO aTa <j>opMa RJiaC

CJI'l0CROH TeOpJIJI ocym;eCTBJIHeT MaRCHMyM :B03MOiRIIOCTeM JIRTep

npeTan;JIM Tex qepT CTaTHCTHRJI, ROTop1>10 :Boo6~e no,n:;naroTCH 

94 



MHTepnpeTau;nn Ha OCHOBe RJiaCCH'tJeCROH MexaRHRH. B § 4-8 M:bl 

oxapaRTepH30B8JUI rJiaBHIJe qepT:bI aTOE CXeM:bI HCTOJIROBaRHH 

CTaTMCTHRH. (n "llaCTHOCTH, 6onee no;npo6RO OCTaHOBHJIHCh Ra 

OTCyTCTBOBaBmeM B 6oJII>qM8ROBCROH cxeMe o6m;eM Tpe6oBaHHH 

Toro, "l!T06I>I CT8TMCTH'tJeCRne CUCTeMhl 6LIJIII CHCTeMaMn pa3Me

lliHB8IO~eroCH Tnna) M IIOJl;'t!epRHBaJIH ee neHTP8JII>Hy10 n;nero -

npe.unoJIOH\eHHe 0 paBHOBepOHTROCTH. H a q a JI h H hl x MIU-\pO

COCTOHHHH (HJIII, rOBOpH 6oJiee T011HO, rrpe;nITOJIOmenne pacnpe

;neJieHHM paBHOMepHhlX HJIM 6JIH3RIIX R paBHOMepR:bIM). 3Ta n;neH 

HBJIHeTCH COBepmeHRO H e 0 6 x 0 n M M 0 H . 0 c H 0 B 0 iI BCHROH 

IlOiffiITRII HCTOJIROBaHHH CT8TMCTHlleCROM <J>II3HRM npM IIOMOIII;H 

R JI a c c n 'I e c R o Il: M. e x a H M R n; oRa 61>1Jia ocHoBoif 6oJTbU

MaRoBCRoro CTaTHCTH11eCRoro TOJIROB8HHH TepMo;nHHaMHRH H, 

II 0 C 1' 0 JI h R y 60JihIJ;MaHOBCROe TOJIROBaHHe M C X 0 ;n H JI O 

n 3 R JI a c c M q e c R 0 H M e x a H H R H, 6bIJI3 n 0 R a 3 a R a 

oTIIM TOJIROBaHHeM. 

H;neH CTaTHCTH'tJeCRoro T0JIROBaRIIH TepMo;nnRaMH~H, RaR H3-

BeCTRo' B03HHRJia IIOTOMY) 'ITO OTHIO;n:b He BCe MIIRpOCROITII'tJeCRUe 

Ha"llaJihHhle COCTOHRHH npHBO;nHT R COOTBeTCTByrom;eMy H-TeopeMe 

Te~eRMIO rrpoqecca. H-T.eopeMe (RaR u ;npyrIIM MaRpocRonn11ecRHM 

3aROHaM) MOffiHO npn;naTI> IIOaToMy JIIDill> CTaTHCTlfC!eCRI1M CMLJCJI, 

onnpaHC:b H8 yTBepm;neHHe, COCTOHru;ee B TOM, 'tITO no;naBJIHIO~ee 

60JI:blliHHCTBO MHRpOCOCTOHHHM ,naRHOH, BI>I;neJieHROM Ha'tlaJI:bH:bIM 

Oil:bITOM o6JI8CTII [if 0 npIIEO;nlfT R Te11eRHIO npoqecca, corJiacyro

m;eMyCH c H-TeopeMoii. 0]1HaRo aTo YTBepm;neHne cnpaBe;nJinBo 

J[Hffib IIpH If3BeCTRIJX orpaRR't!eRHfIX BeJIH'tJHH:bI H <J>opMhl «Ra118Jih

RhlX>) o6JiacTe:H ilr 0 (cM. TaRme § 8). TaR, RanpHMep, ecn:n no;naB

JIHIOII(ee · 60JI1>IIIlIBCTBO MiIRpococTOHRHM o6nacTn ilr 0 qepe3 

EpeMH t np:nno;nMT R R03pacTaHmo aRTpOIIHII, TO no;naBJIHIOru;ee 

60JihIIIIIRCTB0 MHRpOCOCTOHHHM o6JiaCTM (Lir o)t npHBO;nHT qepe3 

BpeMH t R y6:n1BaHHIO 8HTponn:n [(Liro)t- o6JI8CT:b, llOJiy11eRH8H 

o6pameHHeM CROpocTe:ii BO RCex MMRpOCOCTOHHHHX o6;rraCTH Lir t, 
noJiy11euRoli H3 Lir 0 'Iepe3 BpeMH t]. EcJin 6IJ MI>I n:n1Tannc1>, <J>op

MyJinpyH H-TeopeMy, H36emaT1> ynoMHHyToro orpaRn:'tJeHIIH Be

JIH't!IIHbI RT.IM cpopM:bI o6JiaCTei1Lir0, TO Mbl Re CMOrJIII 6u H36emaTh 

MO,nnqruq:npoBaHHOH ipopMbI B03pameiIHH o6paT11MOCTH, 38RJIIO'tlaIO-

~eiicH B yRa3aMHM Ha cyrqeCTBOBaHHe TaRHX o6JJaCTeii (Lir o)f. 
IIepB0Ha"l!aJI1>RaH, npMHa,nJiemam;aH JiomMH;nTy, ipopMa B03pameRHH 

o6paTHMOCTH ycTp8HHJiaCh 60JILqMaRODCRIIM: CT8TIICTHqeCRHM TOJI

ROBaRJieM TepMO]lHR8MIIHil (CM., HanpHMep, 063op 3peHcpeCTOB [1]). 
O;nHaRo Mo;:v1ipnunpoBaHR8H ipopMa, ucxo;nHm;aH H3 rrpe;ncTaBJieHHH 

0 H81I8JlhROM COCTOHHMII, RaR 06 o6JiaCTH, a He 0 T011He <j)a30BOrO 

npocTpaRCTBa, MomeT 6IJT:b ycTpaHeHa JIHIIIb yRa3aRR:bIM B § 8 
orpaRIAeRHeM BeJIII1IHH1>1 n cpopMhl Ha11an1>R:n1x o6nacTeii. Ilpon;ecc 

peJia1wan;nn 6y):l;eT MOROTOHHhlM H· 6y;neT y;nOBJieTBOpHTh BCeM 
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MaRpOCROIHftieCRifM ypaBHeHHHM RJiJlleTHRH TOJibRO B TOM CJiyqae, 

eCJIII TaRHe 06JiaCTH, RaR (.llr o}t, 6y;a;yT HCRJIIO'tJeHbl RRH B03M01R

Hhie «HaqaJILHbie» o6JiaCTH (T. e. naR o6JiaCTH, COOTBeTCTBYIOII(He 

pe3yJILTaTaM 11aqa.TII>Horo onwa). ToJILRo B aToM cJiy'tlae yRa3aH-

11hlif B § 4 60JibIJ;M8HOBCRMH npnnqnn paBHOBepoHTIIOCTil MHRpO

COCTOHHHH «Ha'tlaJJLHOH» o6naCTH o6ecrre'tJHB8eT meJiaeMI>III pe3yJIL

Ta T: BI>IIIOJIHeHne H-TeopeMbI .H ;a;pyrnx 3aR011on RHIIeTnRn. 

06JiaCTh (Llf 0 Yt paBIIa ITO Mepe 06JI8CTH Llf 0 H II09TOMY He 

MomeT 6hlTb HCHJIIO'leIIa Ila OCHOB8IIIU1 RaKMX-Jin6o Tpe60Ba11nli, 

IIpe;n':hHBJIHeMLIX TOJILRO R BeJIH'tJHIIe o6JiacTe:li. Ho BCJieACTB11e 

p a 3 M em n B a 10 m er o c H x a p a R T e p a ;a; B nm e 11 n fl, 

ecJIH o6nacTL .llf 0 IIMena npocTy10 q>opMy, To 06JiaCT1> (.llf 0)( 

6y;a;eT nMeTL RpanHe cJiom11y10, nayTn11006pa3HYIO q>opMy. IIo

sToMy ee MOIBIIO IICRJIIO'tJHTh H3 'tJlICJia B03MOIBHbIX «HaqaJILH:bIX» 

o6JiaCTeH, noTpe6oBaB, qT06bI BCe B03MOIBH:bie «H8'tJ8JlbHhie» o6na

CTH 6bIJIH ;a;oCT8TOq110 IIpOCThl no q>opMe (9TO MOIBHO, HaIIpHMep, 

B:bipa3HTb B BH;a;e ycJIOBHH, 'tJT06hl OTIIOIIIeHne IlOBepxHOCTH o6JiaCTH 

R ee 06'.beMy 6b1JIO 11e CJIIllllROM nennRo). M:bI He 6y;a;eM ocTaHaBJIH

Ba TLCH 3;a;eCL :aa ROJIJfqeCTBeHHOH CTOpo:ae ;a;ena' }J;OCTa TO'tJHO 

HCHoii, ecnn y11eCTI> CBOMCTBa pa3MeIIIHB3IOII(erocH ;a;BnmeHHH n 

()6mne rrpe;a;CTEtBJieIIHH 06 onncaHHH peJiaRC8UHH B q>a30BOM npo

CTpITTICTBe (CM. § 5 HacTOHII(e:H rJiaBI>I). YRaIBeM npHMO ;a;ocTaTO'tJIIO 

O'tJeBH}J;HbIH pe3yJILTaT: }J;JIH CHCTeM pa3MemnBaIOII(eroCH Tnrra MOIB

HO IIOJIY'tJilTh rapaHTHIO MOHOTOIIIIOCTH IIpou;ecca peJiaRca:u;nn, 

T. e. Toro, 'ITO aaROHhI Rn11eTnRn - H-TeopeMa II ;a;p.- 6y;a;yT 

BbIIIOJIIIHTbCH c IIO}J;8BJIHIOm;eii BepOHTllOCTI>IO, eCJIH IIOTpe6oBaT:b, 

"':IT06bI Ha1IaJibHble o6JiaCTH 6hIJIH 11e CJIIDIIROM MaJI:bI H o6na;a;ann 

AOCTaTO'tJHO npocToii q>opMoiI. IIepBaH nonoBnHa yRa3aH11oro Tpe-

'6oBaHnH - yCJIOBHe, 'ITO HaqaJILHLie o6JiaCTH 11e }J;OJIIBllbl 6hIT:b 

CJIHIIIROM MaJihI,~ 11eo6xo;a;IIMa IIOTOMy' "CITO BCer;a;a MO.iRHO BbI-

6paTL TaRyIO qaCTb (.llr o)"t, "CITO 9T8 qaCTb 6y;a;eT npoCTOH q>opl\UJ H 

·6y;a;eT IIpHBO}J;HTb R HapyIIIeRHIO 3aROll0B RHHeTHRil c IIOp;aBJIHIO

II(eH Bepo.RTHOCTblO HJIH ;a;ame c BepOHTHOCTbIO, paBHOH e;a;nnn:qe. 

0AHaRo H3-38 Rpau11e CJIOIBIIOH <jlopMbI (.llr ort, T. e., B ROHe'tJHOM 

C"CieTe' B c cl e ;a. c T B H e p a 3 M e Ill lI B a IO m; e r 0 c H T II II a 

.JlBIDI\eHMH, STa qacTL 6y;a;eT RpaiiHe Mana. B TO me BpeMH, c0Bep

men110 oqeBn;a;no, 'ITO ecJin OTRa3aTLCH OT yRa3aHHoro Tpe6oBaIIHH, 

TO Re 6y;a;eT RRRaRnx rapaHTnii co6JIIO;a;eHnH H-TeopeMI>I n ;a;pyrnx 

38ROIIOB RHHeTMHH; npn COOTBeTCTByIOm;nx .llr 0 9TH 3aROHbl 6y;a;yT 

HapyIIIaT:bCH c no;a;aBJIHIOII(e:H BepOHTIIOCTblO ( eCJIH IIpHIIHTh npnH

nIIn panHOEepOHTHOCTH MIIBpOCOCTOHHHH), a rrpH HeROTOp:bIX 

_Llr 0- c EepOHTIIOCTbIO, paBHOM e;a;HHH:u;e. 

0TMeTIIM TaRme, 'ITO eCJI11 Mb!, CJie)zyH "lIHCTO RJiaCCH'tJeCRHM 

.HAeHM, He 6yAeM H8JiaraTb H3 «IIa118JibHble» o6JiaCTH HMR8HHX 

orpaHlftleIIHM RX BeJill'tJHHbI, TO, 6epH Bee MeHLIDHe II MeHbmHe 
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o6JiaCTH ~r 01 MLI 6y;ueM ITOJiy"tJaTL HeorpaH1r11eHHO B03p8CTarom;ne 

3HaqeHRH BpeMeinr peJiaRcau;in1 (CM. § 5). TaRoe B03pacTaH11e, 

BIIOJIHe UOH.HTHOe c RJI8CCU-qeCROH TO"'llill -apeHllfI, HaXO;l:(IITCH, 

o;nHaRo, TaR me RaR 11 HeMOHOTOHIIblii, npoT:irnopeqam;nif H-TeopeMe 

xo;u peJiaRcau;1n1, B npOTHBOpeqIDI c OTILITOM: MLI HIIIWr]J;a Re Ra-

~JIIO;uaeM CJIMIIIROM 6oJILIIIHX BpeMeH peJiaRC8UMM, T. e., rOBOpH 

6oJiee TOqHo, HIIRor;ua Re R86Jiro;naeM pH;na OITLITOB c 6e3rpaHH'tJRO 

BospacTaronrr.rM npeMeReM penaRcau;nn ;naHROJI cncTeMbr. 8To co

EepmeHHO ecTeCTBeRHO, Tan R8R yMCHLIIIenJie o6JiaCTeii ~r 0 orpa

HnqeHO B ;neii:CTBHTeJILROCTn RBaHTOBNMH scpcpeRT8MH. HaJinqne 

TaHHX a~cpehTOB orpaHHqMnaeT BpeMH peJiaRcaunn H, R8R 6y;ueT 

Blil,[(HO ;uaJ1I>me, B CJI.,'IY 6IiCCTporo pa3MeIIIJIBaHHfI (B 1IaCTHOCTJI. 

3RCilOHeHqil8JILROH paCXO;r(JIMOCTH TpaeRTopmi CJICTeMhl) orpaHH

'tJHBaeT ;uoBOJII>HO CJIJILHO (CM. ;nJiccepTaqJiro). TaRJIM o6pasoM, 

;r(JIH TOro 1IT06IJ rtpJI RJI8CCJI'tJeCHOM JICTOJIROBaHHJI q>JI31I110CHOM 

CT8THCTHRH He B03HMRJIO npHMoro npOTMBOpe'IJIH c 3aRORaMH 

CT8TJICTMJU1, neo6xoAilMO c CaMoro Ha1IaJia npJIHfITL yim3aRHbie 

ycJIOBHH, H8RJia;u1>1BaeM:bie Ha «HaqaJILHI>Ie» o6JI8CTJI ~r 0 (T. e. 06-

JiaCTJI, R I\OTOpiiCM, H8R IlOR83LIB8eT Ha11aJII>HhlH Oil:bIT, 3aBe;uoMO 

np.IIH8;l:(JiemaT MHRpOCOCTOHlIMH CMCTeMhl. ocym;eCTBJIHIOII(JieCH R Ha-

11aJILHhlH MOMCHT BpeMeHJI). I\aR 6y;neT IlORa3aHO ;r(8JII>IIIe, HeRO

T-OpiiCe yCJIOBMH, TIOA06HLie ;na~HOMY, B03HJIRHYT RaR pesyJILTaT 

yqeTa BJIMHHHH H3MepeHIIH (cM. rJI. V). Ho B q JI c To R JJ a c

r n q e c Ro ii TeopHH TaHHe ycJIOBHR IIHR8R 

H c M 0 r y T 6 LI T L 0 6 0 c H 0 B a lI :bI, OHM HBJIHIOTCH HeRo

TophlM qy.1:Impo;nHiifM 9JieMeHTOM II JIHIII8IOT TeOpJiro lIOCJie;uoBaTeJIL

HOCTH. MMeHuo 06 aToM, HanpaBJieHHOM npoTJIB RJiaccnqecRo:H 

TCOpJIJI ;l:(OBO;r(e MLI ynoMJIHaJIH B Ra11aJie HaCTOHm;ero naparpacpa. 

AJIH Toro 'IT061>1 ycTaROBJITL cooTHOIIIeHJie aToro ;noBo;ua c Ha

IIIHMH I'JI8BHI>IMII apryMeHT8MH (§ 12 H 13), CJie;uyeT OTMeTIITI>, qTo 

lIOCJie;l:(HJie HMeJIJI CBOJIM Henocpe;uCTBelIH:bIM npe;uMeTOM He BJIA 

o6JiacTei1 ~r 0 , a cy~ecTBOBaRJie BepoHTROCTHoro saRoHa pacrrpe;ue

JieHHH MHHpocoCTOHRJIH BHYTPM 9TMX o6JiaCTefi H B03MOmHoCTL «no;u-

6opa» MJilipOCOCTOHHllR. ,nmne eCJIH ~hl;r(eJIHCMbie HaqaJII>HhlM OilbI

TOM o6JiaCTII ~r 0 y;uoBJieTBOpHIOT yRa3aHH:bIM B:bIIIIe yCJIOBJIHM, 

B03MomeH «no;n6op» onpe;neJieHHYX MHRpococTOHRHH BHYTPJI 9TMX 

o6nacTeiI, B qaCTHOCTJI - no;n6op «alIOMaJILH:bIX» ( ocym;eCTBJIHIO

mnx npOTHBOpe11am;ee CTaTJICTJIHe lIOBeAeHJie CHCTeMbI) 'l8CTeii 

aTnx o6JiaCTeiI. HMeHHO B03MO.iRHOCTL TaRoro «rro;u6opa» HBJIHeTCH 

BbrpameHHeM apryMeHTOB § 12 JI 13. 
O;uHaRo 6oJiee TO'IROe onpe;ueJieHJie CMI>ICJia orpaHRl:IeHnif, Ra

:nna;u~BaeMLix Ra «HaqaJILHI>re» o6JiaCTJI, lIOR83:bIBaeT, 1ITO 9TM 

orpaIIH'tJeIIIIH ORa3LIBaIOTCH B RJI8CCH1:JeCRo:fr Teop1n1 I:Ie38ROIIHbIMH 

B CJIJIY Tex me OCHOBR:bIX apryMeHTOB (§ 12-14), ROTOp:bie AeJiaJIH 

H038ROHHbIM T8IDRe Il npeACTaBJieHHe 0 pRBHOBepoHTHOCTH H81:J8JIIr 

HbIX COCTOHHHH. 
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3aMeTHM CHatJaJia, qTo BBeJJ:eHHhle B § 8 orpaHII'leHlUI «HaqaJlL

HhlX» o6nacTe:M 6hlJlH 61>1 IIOHHTHhl TOJlhRO B TOM cnyqae, eCJIH 61>1 

OF.{H pac11pocTp3HHJlIICh Ha BCe II3MepeHHH, a He TOJlLRO Ha HaqanL

Hbie: Be~h Jiro6oe II3MepeHne MOIBHO paCCM3TpIIB3TL R3n H3q3JlLHOe 

~JIB ~aJII>HeiimHx OIIbITOB. Ho TaRne orpaHHlieHIIH BCex H3MepeHnii 

coBepmeHHo HeCoBMeCTHMbI c 11pnHn:i111aMFI RJiaccn'!eCRoiI Teopnn,. 

~011ycRarom;eii J1I06yro TOIJ:HOCTh 011pe~eJleHIIH COCTOHHHH CIICT0MI>f 

H B03MOJRHOCTI> «rrpnrOTOBJleHHH» CIICTeMhl B Jlro6oM COCTOHHHH' 

H IIOSTOMY B RJI3CCHl!eCROH Teopnn He MoryT 6:bITh IIpIIHHT:bI. 

B § 8 OTMe'!aJloCL, qTo «aHoMaJILHhle» o6JiaCTII ( 011pe;neJIHIOm;ne noBe

JJ:eHne CIICTeMhl, IIpOTIIBOpeqam;ee BTopoMy HaqaJiy) IIpII IIPIIHHTOM 

T3M orpaHHtJeHHII He MoryT 6I>ITL ROHCT3THpOBaHbI B Haq3JlLHbIX 

OIIhlTax. TeM He MeHee naJin'!ne «aH0MaJI1>HbIX» o6nacTeiJ B Haqan1:-

H»In MOMeHT MOIBeT 6:nITh ycTaHOBJI0HO qepe3 MaRpOCROIIHlieCRoe~ 
BpeMH ~ IlOCJle HaqaJILHOro MOMeHTa B Tex CJiyqanx, Ror;na CIICTeMa 

OR33bIB3eTCH B M3RpOCR0ff[[l!eCROM COCTOHHHH, MeHee p3BHoBec

HOM, qeM H3q3JlLHOe (11pn 3TOM 1I3CT:n «3HOM3JlLHOH» o6nacTu, 

nMeromeif 11ayTnH006pa3Hyro cpopMy, co6nparoTCH B o6nacTL Toii me 

BeJIHlIIIHhl: Ho cpaBHnTeJlLHo 11pocToif cpopM:n1). BepoHTHOCTh TaRoro. 

TeqeHHH 11poqecca, B CIIJlY IIpHHHTOro IIpIIHIIHII3 paBHOBepOHTH<r 

CTII' paBHa TOH AOJie TIOJlHOM «HaqaJlLHOH» o6JI3CTII ~ ROTopyro 06-

pa3yeT «3HOM3JlLH3H)} o6Jl3CTI>, T. e. 011pe~eJIHeTCH COOTBeTCTByro

~eii cpJIIORTyarcnoHHOH ~opMyJioii. 
IloaToMy ecTeCTBeHH8 IIOIIbITRa 3aMeHHTh BBe;neHHoe B § 8 

orpaHHqeHne «HaqaJILHhlX» o6nacTeii cne;nyro~HM 11ocTyJiaToM: 

H31:l3JlLHOe II3MepeHIIe MomeT 6:nITL CROJlh yro~HO ToqHbIM, HO BCH

Roe 6onee «TOHROe» II3MepeHne, IIpIIBO)lHrn;ee R o6Jl3CTHM M3JIOH 

BeJIIfqHHLI H CJlOIBHOH cpopMhl, cnenyeT 11pe~CT3BJIHTh R3R yToqHe

HIIe 6onee rpy6oro H3MepeHIIH, IIpIIBO;r(Hm;ero R o6JiaCTHM npoCTOH 

cpopMbI H )lOCTaToqHo 6oJII>moii BeJlHlIIHibI. B cooTBeTCTBIIH c 11pnn

~n110M paBHOBepoHTHOCTH BepoHTHOCTh B03HIIRHOBeHIIH 3HOM3Jlh

H0H o6JiaCTH 6yi:i;eT CTOJlh me Mana, RaR H BepOHTHOCTh, orrpe~e
JIHeMaH cpnrouTyaqHOHHOH cpopMyJio:H. (CJie;nyeT HMeTh B BHJI;y' "'ITO 

H3-33 oqeHL 6hlCTporo xo~a pa3MeIIIIIB3HlIH BCHR3H o6JlaCTL, CO)lep

mam;aHCH B o6JI3CTII 11poCTOH cpopMI>I II nepexo;nHrn;3H qepe3 HeRO

Topoe MaRpOCROIIHlieCRoe BpeMH B MeHee paBHOBeCHOe MaRpo

CROII:Hl!eCRoe COCTOHHIIe, COCT3BJlHeT BCer~a HHlITOIBHYIO IJ3CTL 

BTOH o6JiaCTH IIpOCTOH cpopMhl.) 3THM IIOCTyJiaToM MIJ 06ec11eqnJIH 

6hl H B:E>IlIOJIHeHHe 33ROHOB RHHeTIIRH lI yqeT cpJIIORTyauri, T. e • 
. TO cornacoB3HIIe, ROTopoe ~3B3JIOCh orpaH:HlieHHeM H3'13JihH:bIX 

o6nacTeil. 

Ho JierRo Bn;neTL, qTo, 11pnHnMaH TaRon 11ocTyJiaT, Mhl Tpe-

6yeM, Bo-rrepBhlX, qT061>1 IIpII HfilllIIX II3~epeHHHX - IIpII yTo'!He

HHH «rpy6hlX» H3MepeHIIH - cym;eCTBOB3Jl BepoHTHOCTHbIH 33ROH, 

(T. e. OTCyTCTBOB3Jl3 61>1 B03MOIBHOCTL «IIo~6opa», IIpIIBO;r(HIQero· 

R ToMy, qTo «IIpHrOTOBJieHHhle» CIICTeMI>I MOrJlH 61>1 o6pa30B3TL pH;rt. 
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CHCTeM B T8RIIX H8"118JlbHbIX COCTOHHHHX, npII ROTOp:bIX "118CTOCT:b 

«8HOMaJibHOH» o6JI8CTII B 3TOM pn]];y 6IJJI8 6hl npoII3BOJibHOH H He 

p8BHHJI8C:b 6hl BeJIII"l!I1He, onpe,ueJIHeMOH cI>opMyJioii cl>JIIORTYB:QHH); 

BO-BTOphlX, Ror;na M:bI o6pam:aeMCH R «peaJI:bHOMY» 8HC8M6Jiro, TO, 

IlllHHHM8H T8nOH lIOCTyJia T' Mhl Tpe6yeM, "IJT06:bI B «pe8JII>HOM~ 
8HC8M6Jie cymeCTBOB8JI 38ROH pacnpe~eJieIIIIH, o6ecne"IIIIB8IOII(IIH 

]];JIH ocymeCT:BJieHIIH «8HOM8JI:bHbIX» o6JI8CTeR BhllIOJIHeHIIe cI>opMyJihl 

cl>JIIORTyari;:IIii, T. e. paBHOMepHhlii 38nOH. 

IIepBoe II3 Tpe6oBBHIIH npoTIIBope"IIIIT yRa38HHoii B § 12 :n 

13 B03MO.iHHOCTII J<Ilo;n6opa» ' npII ROTopoii lIOHHTIIe BepOHTHOCTII 

Boo6me He onpe;neneno. BTopoe Tpe6oBBHIIe npoTIIBope"IIIIT coo6pa

meHHHM § 14. TaRHM o6pa3oM, Ror;na MIJ yTo"IIHHeM TOT CMhlcJI, 

ROTOpbIH B RJiaCCH'tieCROH TeOpIIII MomeT 6hlT:b npII;naH orpaHMqe

HIIIO «HaqaJII>HbIX» o6JI8CTeH, MbI BCTpeqaeMCf[ c npIIH:qIIlIII8JI:bH:bIMH 

Bo3p8iHeHIIHMII Toro me xapaRTepa, "IITO H apryMeHT:bI § 12-14. 
06'.beJ:(IIHHH H8IIIII rJI8BHbie apryMeHTbI c apryMeHTOM H8CTOH

m;ero naparpacI>a, MOmRo, pe3IOMIIpyH, CR838T:b. "IJTO npII"11IIH8 He

B03MO'RHOCTII o6oCHOB8HIIH cl>IIsHqeCROH CT8TIICTIIRH npn IIOMOII(H 

RJI8CClrt:IeCROll :r\'1exaHIIRH 3aRJIIO'I3eTCH B TOM, "IJTO RJI8CC~'tleCR8H 
TeopII.H lI p JI H ~ II lI II 8 JI I> H 0 He CO]];epmIIT orp8HII"lleHIIH B03-

MOmHhIX pe3yJII>TaTOB H8'18Jl:bR:bIX OlihlTOB. 3Ta npH'tIIIH8 onpeJ];eJIHeT 

HeB03MomHOCTI> o6oCHOB8HIUI lIOHHTIIH CT8TIICTII1IeCRoro 381\0Ha 

(§ 12 II 13) H o6oCHOB8HIIH lIOHHTIIH «~onyCTHMbIX» «H8"118JI:bHl>IX)} 

o6nacTeiI, ROTop1>1e B npoTIIBononomHoCTh «aHoMBJII>IIbIM» o6nacTHM 

o6ecne"IJIIB8JIH 61>1 MOHOTOHHOCT:b npouecca peJI8RC8lIIIII (§ 17). 
0TMeTIIM eme p83 (CM .. § 7), "l!TO Tpy]];HOCT:b RJI8CCH'tieCRoro o6oc

HOB8HIIH cl>II3H'tleCROH CT8THCTIIRII 38RJIIO'tJ8eTCH OTHIO]];:b He B lIO

CTOHHCTBe BO BpeMeHII Mep:bI o6JI8CTII, Bhl]];eJieHHOH H8"118JII>HbIM 

OlihlTOM, 8 B OTCyTCTBIUI orpaHHtieHIIH B03MOH-\HbIX pe3yJII>T8TOB 

H8"118JII>HI>IX onhlToB. Tpy]];HOCTI>, CBH38HHaa c TeopeMoii JlyH

BHJIJIH, R8R H3BeCTHO, ycTpaHHeTCH, B COOTBeTCTBIIlI c Teop:neii 

TII66ca, TeM, 'ITO IT p II pa 3M e III II Ba H II II, ]];JIH JII06oro 3 a

ll. 8 H H 0 r 0 Hanepe]]; T II n 8 M 8 R p 0 c R 0 lI H -q e c R 0 r 0 

H 3 M e p e H H H, pacnpe]];eJieHIIe H8 lIOBepXHOCTH 38]];8HHOH 

aHepr:nII npII6JIIImaeTCH R paBHOMepHoMy. TpyJ:J:HOCTI> me, CBH38H

H8H c OTCyTCTBIIeM orpaHH'tleHIIH B03MOiRHhlX pe3yJII>T8TOB H8"1!8JI:b

HbIX OllhlTOB, HBJIHeTCH rrpIIHI(IIITII8JI:bHbIM nopoROM RJI8CCII'IeCROH 

TeopII:n. (To, "l!TO nocJie;nHHH Tpy]];HOCTI> He ycTp8HHeTCH BBe]];eH:neM 

IIOHHTHH onpe]];eJieHHoro M8RpOCROlIII"lleCROrO ll3MepeHHH, BII.UHO 

H3 cJieJJ:yromero: co BCHRo:ii o6nacTI>ro Lir 0 , npIIBO]];HmeiI c no]];aB

JIHro~eii BepoHTHOCT:bIO R B03p8CT8HHIO BHTpOlIHH, MOmHo cono

CT8BIITI> o6JiaCTI> (Lir 0)t T o :M m e ~M e p hl, npHBO]];HIIzyIO R y6hl

BaHIIIO aHTPOlIHII, npII1IeM o6e o6naCTII onpe]];eJIHIOTCH O]];HIIM ll 

TeM me cl>IIRCIIpOB8HH:bIM T H lI 0 M M8RpOCROlIII'IeCROrO II 3 M e

p e H n: H.) 3Ta , TPY]];HOCTI> 6hlJia 6hl ycTpaHeHa,. ecJIII 61>1 Ml>I 

MorJIH He TOJI:bRO H8JIOmIITh orpaHH'tleHIIH H8 BeJIH'tIHIIJ' II cI>op:My 
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«Ha'tlru}:bHbIX}) o6nacTeii ( 11JIH BBCCTH ynoMHHYThIH Bblme nocrrynaT)' 

HO lI o6ocHOBaTI> paBHOBepOHTHOCTI> MID{pOCOCTOHHIIH 0TlIX o6Jia

CTeii • l~eiiCTBll.TeJII>HO, 1mo6xo]];MM:blM ycnoBHeM RJiaCCH'!eCROH HHTep

npeTRQifH 3aROHOB CTaTHCTI'.I'leCHOM cpII3HRII HBJI.HeTCH He TOJI:bRO 

npeAil0JIO}l-\eHl1e 06 orp8HlftleHHHX, J-IaRJiaAI>IBae:l.\I:bIX Ha «Haw:iaJII>

Hbie» 06nacT11 Llf 0 , HO H, rnaBIIoe, npennonomeHne o cyrn;ecTBO

BaIIHII BepOHTHOCTHoro saRoHa pacnpe;neJieHHH BHYTPII o6~acTeli 
Llf 0 , B 1IaCTHOCTJI ~ paBHOMepuoro pacnpencneHl1H (IIJIH pacnpe

;neJieHMH, 6JII13HOro R paBHOMepHoMy). 

B caMoM nene, c o;nHoi1 cTopoH1>1, ecnn 6hl npe;nnoJiomeHHe o cy

mecTBoBaH:nII BepOHTHOCTH:bIX 3aROHO:i3 pacnpe]];eJieHHH nnyTpII 

Llr () ne B:bIIIOJIHHJIOC:b (Aame eCJIH 6T>I Mb!, npcne6-peraH BCHRHM o6oc

lIOBaHIIeM, .n:onycTMJIII, 'ITO cpopMa II neJU1'tJHHa Llr 0 y;noBJieTBOpHIOT 

yRasaHHbIM orpaHII"w:ienJIHM), To cal\n1 nepoHTHOCTHI>Ie saROHhI CTa

THCTHRH He cyrqeCTBOBaJIH 61>1; ecnn 6bI ):(ame nepoHTHOCTHhie sa

H:OHhl pacnpe;neJicHHH BRYTPH Llr 0 cyrn;ecTB0Ba11n, no He 61>1JI11 61>1 

paBHOMepHbIMl'I MJilI «6JIH3RHMI1» R paBHOMepH:bIM, TO saHOHhl THt:Ie

HilH nponeccon no BpeMeun npoT1nwpe'IMJIH 6hl npnHu;nnaM cTaTJI

CTHRH H RHHeTIIIUI. c )lpyroii CTOpOHbI, eCJIII 61>1 npe;nnoJiomeHHe 

o cymcCTBo:Ba1urn 3aRoHa paBHoMepHoro pacnpe;neJieHnH BHyTpn 

Llr 0 6uno cnpaBe,ITJIIIBO, TO npH )lo6aBow:iHoM npe;nnonomeHn11, 

'ITO «TOHRHe» H3MepeHIUI nonyqaroTCH Ran: YTO'tJHeHMH «rpy6I>Ix», 

M:bI noJiy'III~H 6hl, naR yme OTMe11anoc1> B aToM naparpacI>e, corJia

coBaHHe c 3aiiOHaMl1 CTa TliICTJrqeCROH <l>II3IIRH. 

TaRMM o6pa30M, TPYJIHOCTI> RnacCE'tleCRoro o6ocHoBaHHH CTaTII

CTHRH, CBO;r(Hrn;aHCH R OTCyTCTBHIO orpaHlI':IeHHi B03MOIBHhlX pe-

3yJI1>TaTOB Ha'IaJII>HbIX H3Mepe1-n1ii, cnnsaHa c Hallil'.IMII OCHOBHI>IMlf 

rrpHHIJ;IITIIIaJI:bH:bIMH a pryMeHTaMn. 

CAeJiaeM netm.oJII>KO saMe"tlaHm1 o cooTHOllieHJin coAepmaBIIH 

HaCTOHrn;ero naparpacpa II II3JIO>ReHMH paCCMaTpHBaeMoro B HeM 

Bonpoca n HeRorrophlx CTapI>IX RJ1acc1111ec1n1x pa6oTax. 

IlepB0Ha'tlaJI1>HaH 1>opMyJillpOBHa B03pa}I(eHHH o6paTIIMOCTH 

JiornMH;r(Ta, COCTOHrn;an B TOM, 'ITO c Ramnoii TpaeRTOpIIeii B cpa3o

BOM npoCTpaHCTBe M0'1{H0 COlIOCTaBHT:b «o6paTHyro», AOJIIBHa 6b1~T:b, 
RaR yarn roBopHJIOCI>, 3aMeHeHa HOBoi1:, ecJIR y'tleCTI>, 'ITO Ram,nI>IH 

QilbIT BLilleJIHeT He TO'IRy, a o6JiaCT:b cpa3oBoro npocTpaHCTBa. 

MonII<l>HqIIpoBaHnoe B03pameHIIe o6paTHMOCTJI onnpaeTCH Ha xa

paHTepHoe J:(JIH R)IaCCII'IeCROH TeopIIH OTCYTCTBMe orpaHif"l-IeHIIi B03-

MOIBH:bIX pe3yJII>TaTOB Hal:JaJI:bH:bIX OUbITOn H MOIBeT 6hlT:b ycTpa

HeHO JIIIID:b B TOM cny11ae, eCJIJI TaRne orpaHH'tleHH.H 6yJXyT npIIH.HTl>I 

B Ra11ecTBe norron1n1TeJII>Hhlx rrocTyJiaTOB. HaR 6hlJio noRa3aHo 

B § 8, npIIHHTIIe 3TIIX IIOCTyJiaTOB Heo6xo;nIIMO )lJIH Toro, 'tJT06hl 

irn6e.1HaT:b npHMoro npoTIIBope1IIIH c 3aRonaMII cpH3IItJeCROH CTaTII

CTHRII. IlpHHRMaH 3TII lIOCTyJiaThl, M:bI npn;naeM IiJiaCCII'tJeCROH Teo

pnn HaCROJI:bRO B03MOIBHO lIOCJie)lOBaTeJII>Hyro cpopMy, oxapaRTepn

BOBaHHyIO B § 8. 
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B rnane XIII cBoeft RHHrH fn66c [71 ycTaRaBJinBaeT neCROJJI>

RO HepaBeHCTB, ROTOpI>Ie HHTepnpeTnpyroTCH HM RaR BI>IpameHH.H 

TepMOJ:i;IIHq.MHlieCRHX oaROHOB, onpen;eJI.HIOIQHX Heo6paTJJMOe I13Me

HeHHe cTaTHCTH11ecRHX cncTeM. B -qacTnocTH, on n;oRa3:01BaeT pe-

3yn1>TaT, HOTOpDiii HHTepnpeTnpyeTC.H RBR 3aHOII nepexo)la TeITJia 

OT 6oJioe HarpeToro Tena H 6onee xoJIOJJ:HOMY (CM. ypaBHeHn.H 

464-469, [7]), n pe3yJI1>TaT, ROTOpbIM IJHTepnpeTHpyeTC.H RBR B03-

pacTanne :3HTponnH npn B3RHMO)le:iiCTBHH JlBYX TeJI (cM. ypaBIJe

HHH 461-463). 0AIIBRO HeTpy~HO BMJ:i;eTI>, "'ITO, no cyru;ecTBy, pe-

3yJI1>TBTbI I'H66ca HU B RaROM CTenenH He copepmaT ,[I;ORa3aTeJI1>

CTBa neo6paTJJMOCTn. Ae:iicTBIITeJI1>HO, npeATIOJimHnM, "IITO n o6oHx 

aHCaM6JI.HX el JI €2, IIOJiy"fleHH:bIX IlOCJie B3aHMOAeiieTB.Hfl, BCe CRO

pocTH BO Bcex CHCTeMax JI3MeReHhl Ha o6paTHbie, II npoI{eCCI>I c6JIH

meHIUI cncTeM aucaM6Jieii npone]J;eHI>I B o6paTHOM nop.Hn;Re. Tor)la 

B03HilH310II{He COCTO.HHHH CJICTeM 6yAyT OTJIU11aT1>CH OT HfftiaJII>HbIX 

COCTOHHHM B np.HMOM npoI{ecce JIHIDl> o6pam;eHiteM Bcex CROpOCTeiL 

0"fleilHAH0, "IITO npn o6pa~eHJUf cnopocTeil 3Ha"fleHH.H BCeX paCCMaT

pHBaeMI>IX r_w66COM Il€JIII"IIIlH He lI3MeHHIOTCH. IlOBTOMY BCe Hepa

BeHCTBa coxpaHHIOTCH TaRme lJ JJ:JIH o6paTnoro npo:u;ecca c TOH nnm1> 

pa3UlUWM, 1ITO BeJIH1JllHbI c l{BYM.H IIITpnxaMH 6yAyT OTHOCUTI>C.H 

R MOMeHTY JlO B3anMO)leiiCTilHH,, a BeJIIl"IIJJHbl c OJ:i;HHM IIITpnxoM -

r< MOMeHTY nocne n3anMon;e:iicT BH.H. TI pn BTOM nony"fleHHbie 

I'H66coM pe3yJI1>TaT1>1 3a:MeHHIOTCH Ha o6paTHhle, a nMeuno: AJIH nep

Boro AORa3aTeJII>CTBa Ml>I noJiy-qnM, "'ITO B03HHHIIIlie nocne B3allMO

AeHCTBUH ancaM6Jin 6y,uyT pacnpeJJ:eJieHI>I RanoHH"IIecRn, npn11eM 

B Te"flenne B3aHMOAeiiCTBII.H aneprn.H 6yAeT TepHTl>C.H TeM ancaM6JieM, 

HOTOpl>IH ORameTC.H B COCTOHHlHI RBHOJHf1IeCHOro pacnpeAeJieHH.H 

c MeH1>meir TeMnepaTypo:H; J:i;JI.H BToporo AORa3aTeJI1>CTBa MI>I nony

'HIM: cyMMa aHTponnli B3anMOJJ:elicTByrom;nx aHcaM6Jieii nocne B3a

IlMOAel1cTBn.H 6y)leT Men1>me, 11eM )lO B38JJMO)leMCTBU.H. 

HeTpyJJ:HO ycTaHOBHTI> npH"llnny Toro:: "IITO paccMaTpnBaeM1>Ie 

El>IBO):(bl I'n66ca He HBJIHIOTC.H )lORa3aTeJII>CTBOM cym;eCTBOBaHU.H 3a

ROHOB Heo6paTnMoro H3MeHeHUH CTaTUCTH"fleCRUX CJJCTeM, T. e. 

I1e HBJI.HIOTC.H Bl>IBOJJ:OM COOTBeTCTBYIOIIJ;IfX TepMO)lJIHaMH"fleCIUIX np1u1-

~nnon. JierRO BHl{eTb, "'ITO BI>IBO,[{bI I'JJ66ca qeJIHROM coxpaHHIOTC.H, 

OCJIIl IlO)l "'fl IIOHHMaTI> He MaRpOCROilU"fleCRYIO neJinllHHY' BBe)leII

BYIO n rnaBe XII H n3MeH.HIOIQyroc.H BO BpeMeHn, a MnRpocRonn

-qecRyro, HBJl.HIOIQYlOCH cpeJJ:HilM 3Ha"flenneM TO"IIHOH (nJIH, no 3peH

~ecTy, «TOHROli»; CM. § 7) nJioTnocTH. CJieAOBaTeJ.I1>no, aTJI Bl>IBonI>I 

OCHOB8Hb1 HCRJII011nTeJI1>HO Ha o6m;Hx CBOI1:CTBax l\iieXaHn11eCIUIX 

CHCTeM, a nMenno na 3anone coxpanenn.H aneprnJJ n: Ha cnpaBeA

JinBOCTM TeopeMI>I JI.MyBnJIJI.H. Oun 1u1 B RaRoli cTenenn He 11cnoJI1>-

3yroT cym;eCTBOBaHH.H peJiaReaiviH CTaTHCTH"fleCRHX cncTeM, 

Cn.H38HHOH' RBH 61>1JIO IIOHa3aHO (CM. § 5 H 7), c pa3Mem11rnanHeM 

IfCXO)lHOH HepaBHOneCHOM 06JiaCTM (aTa o6JiaCTI> COOTBeTCTByeT He

paBHOBeCHOMY COCTOHHI1IO IlOJIHOM CMCTeMI>I, COCTO.Hm;e:M I'.13 JIBYX 
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B3aHMO)leMCTBYIOIIJ;HX 11acTei, TIO noBepXHOCTH 3a)laHHOM 8HeprHH 

nonHoif cncTeMLI). He ocTaHaBJI1rnaHc1> 3JWCI> na aToM Bonpoce no~
po6Hee, OTMeTnM JIJ;TIDJ, OROH1IaTeJIJ>HhlM pe3yJTI>'rWr: y«a3aHHI>Ie B:f>I

BOALI I'n66ca He ycTaHaBJUrnaroT HHRaKHX CBOHCTB Heo6paTHMOCTH 

CTaTHCTHqecKHX CHCTeM. IlepBLI:ii BLIBOA BLipa.maeT JIHllil> HeROTOpoe 

aRcTpeMaJibHOe CBOHCTBO RaHoHrr~ecRoro pacnpe~e~eHnH. BTopoii 

Bl>IBO)l BbipamaeT JIIIIDI> HeROTOpLie MaTeMaTJPieCRHe CBOiiCTBa ~YHR
II;HH l): B03pacTaHHe "'IJ1 + i12 npn B3RHMO)leHCTBHH CHCTeM CBH3aHo 

JIIUilb c HapyIIIeHlWM a~AHTHBHOCTH~ T. e. c TeM, 1ITO i'Jt,2 ITOJIHOii 

cncTeMI>I nepecTaeT 61JT1> paBHI>IM YJ 1 + YJ2- cyMMe sHa1IeHHii l'J 
):(JlH cocTaBJI.Hrorrrnx cncTeM. CJienoBaTeJII>Ho, BospacTaH1rn l'Ji + 
+ 'lJ2 CB.H3aHO RaR pa3 c TeM CBORCTBOM BeJIH1IHH:bI YJ, ROTOpoe OT

cyTCTByeT y 061>I1IHOH qnm1r11ecROH 0HTponHH; nocJie)lH.H.H, RaR H3-

BeCTHO, H npn HaJI:HqJU1 B3a:HMO~ffHCTB1UI c JlOCTaT01IHOH CTeneHblO 

TO"IJHOCTII (a nocJie npeRpa11WH1UI B3a:t?I.MOJWHCTB1UI - COBepmeHHo 

T01IHO) MOJReT C1IHTaTI>CfI a)lJr.dTHBHOH H B TO me Bpel\UI o6JiaAaeT 

CBOHCTBOM MOHOTOHHOro B03pacTaHH.H. 

Yme noaToMy BHJlHO, 11To BTopoif irn paccMaTpnBaeMLIX HaMn 

BI>IBO~OB He MOmeT BLipamaTb CBOHCTBO B03pacTaHH.H 061>PIHOE ~H
SlftieCROH aHTponnn. B lJ:acTHOCTH, OTMeTHM TaRme, "IITO BCJieJrCT

Bne Hea)l~HTHBHOCTH l'J BeJIH1IllHa, conocTaBJIHeMaH c 8HTponirnii 

llOJIHOH CHCTeMLI, Tep1IeT O)lH03Ha1IHOCTI>. B caMOM )leJie, conocTa

BliM c 8HTponne.M ITOJIHOH CHCTeMLI He BeJI:rrqney ~ 1,2 ( coxpaH.f.llODzyIO-

CH npn B3aHM0JlHHCTBHH; HanoMHHM e~e pa3, 1ITO paccMaTpHBae

MhlH BLIBO~ MOffieT 6I>ITI> npoBe)leH 11 AJI.H T01IHOH MHRpOCROnH"tle

CROH ~YHRII;HH "fl), a cyMMY ""Ji + 1J 2 , B o6m;eM cny-qae He paBnyro 

l'J1,2 (n y6LIBaro~yro npn B3aHMOJle:HCTB1n1). Tor~a HeT HHimRnx 

OCHOBaHHH Ram~yro :H3 COCTaBJI.HIO~HX CHCTeM He C1IHTaTI> B CBOIO 

011epe)l:b COCTO.H~eii H3 11acTeii lI nx 8HTponnn C1IHTaT:b paBHhIMH 

111 H l'J2, a He COOTBeTCTBYIO~HM, OTJIHtiaIO~HMC.f.I OT I'll n "'l2 cyM

MaM, n T. ~· Apyrne coo6pameHH.H, no ROTOpI>IM "'l ~JIH HeRaH0Hn-

11ecRn pacnpeneneHHLIX aHCaM6Jieif He ~OJilliHO conocTaBJIHTI>CH 

c 06I>11IHOH ~H3H1IeCROH aHTponneii, 6HJIH npHBe~eH:bI paH:blIIe (CM. 

§ 9). AHaJiorntIHI>re 3aMeqaHHH MoryT 6LITJJ c~eJiaHI>I H no noBOJ:(y 

OCTaJII>HhIX BLIBO)lOB 13-ii rJiaB:bI RHHrn f n66ca, OTHOCHll{HXC.H 

R JIOH.HTHIO TepMO~HHaMJilieCROH Heo6paTHMOCTII. 

MomHo CRa3aTJJ, 11To paccMaTpn:BaeMI>Ie B JiaCTO.HII{eM naparpa<}le 

ycJIOBlUI, H8HJia~l>I.BaeM:ore Ha BeJI.H"IIIUiy- H ~OPMY «HatI8JI:bHI>IX» 

o6nacTeif Llf 0, HBJIHIOTCH RaR 6I>I «yCJIOBHf{MH ~OCTaTO"IIHOH MaRpo

CROnH1IHOCTH»' «rpy6oCTH» Fl3Mepe1nri1, BI>I~eJI.HIOIIJ;HX aTH <<Ha1IaJI1>

Hhie» o6nacTn. MomHo JrYMaT1>, qTo Ror~a IlyaHRape nncaJI [2], 
[16], [17], 11To B Teopnn MaRcBenna-Bon1>uMaHa-fn66ca BTopoe 

HatiaJio TepMO~HHaMHRH .HBJIHeTCH npHHI{HilOM HeCOBepmeHHbIM -

BI>IpameHHeM CJia60CTH H HeCOBepnreHCTna Hamnx opraHOB 1IYBCTB 

II HaIIIHX npn6opoB, TO OH HMeJI B BHJlY He TOJII>RO «rpy6oCTI>» 
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n3Mepeunll:, ROHCTaTHpyrom;nx pe;rraRca:qnro (ToqHee, orpaHn"'IeH

HYIO TO"'IHOCTb TaRoro, 3apaHee ~nRcnpoBaHHOro H3MepeHnH, "'ITO 

yme OTMe"'laJIOCb I'H66coM), HO n «rpy6oCTb» Ha"IJaJibH:bIX U3Mepe

HJIH - Hen03MOiRHOCTh Bl>IJ:(eJIHTI> «Ha"IJaJII>Ubie}} o6JiaCTJI CJIHIDROM 

MaJIOH BeJil[IJJIHbI If.J"'IH CJHHIT:KOM CJIOH{'HOH «II3BHJI1ICTOH» ~OplVIIiI. 
HacROJibRO MOJRHO cynIITb, IlyaHRape nnRorna He 6I>IJI B Tincne Ta

Hnx, RaR ~epMeJio, npOTHBHM:KOB 60Jib:qMaHOBCI\Oro MOJieRyJI.RpHO

lUIUeTHqeCROro TOJIROBaHnH BTOporo Ha"'IaJia, HO B TO me BpeMH He 

npnHa)lJiemaJI 11 R 6e3yCJIOBHbIM CTOpOHJHU~aM 6oJibI(MaHOBCROH 

Teopnn. OH, c O)J;HOH CTOpOHliI, nOHHMaJI BCe B03MOJRHOCTU, 3aJIO

meHH:hie B npnH:qIInnaJibHOR CTOpOHe. MOJieRyJI.HpHO-R:UHeTII"'IeCHOii 

TeopHII, n, nOBU):(HMOMY' C"'IJITaJI nO"'ITU BCe B03pameHn.H rrpOTUB

HHROB 60JibI(MaHOBCROH Teopnn omn6o"IJHliIMH. c npyroii CTOpOHiiI, 

OH caM 6un aBTOpOM ynoMJIHYTliIX 3aMe"'IaHnH, .HBJIHIO~IIXCH He 

TOJlbRO xapaRTepHCTUROH RJiaCCHqeCROH CTaTUCTIPieCROH Teopnn, 

HO n ee RpHTlIROH, HaH6o;rree rny6oROH, 6bITb MOJReT' U3 Bcex ROr~a
.. an6o npen:rraraBllIUXCH. ll3 8THX 3aMe"'IaHnii BbITeRaeT MbICJib 0 

TOM, "'ITO B RJiaCCHqeCROH TeopnH BTopoe Ha"'IaJIO TepMOJJ:HHaMUR:U i : 
l 

(na1~ lI npyrne 3aROHhI RnHeTnHH) .HBJI.HeTc.H He npnuu;1u1naJII>HbIM · '. 

3aROHOM, a cne~CTBHeM MaRpOCROnlll:IHOCTH Harrrnx JI3MepeHHH, He 

HOC.Hm;eii B HJiaCC:H"'IeCRoii Teopnn npnH:qnnnaJibHOro xapaRTepa. 

IlpaBna, aTa MhICJii>; B3.HTa.H caMa no ce6e .. HenocTaTO"'IHO HCHa n 

y6eri;uTeJibHa, lIT061iI Hae ynOBJieTBOpHTb. 0Ha He MomeT 6I>1Tb TaR:me 

npn3HaHa ncTnHoii, ncqepnraBarom;eii Bonpoc. HaR yme OTMe

-qanocI> BbIIIIe, npn TOH me cTeneHn «rpy6ocTn» H3MepeHnii, HOTO

paH AOCTaTO"IJHa ~JI.H Toro, 't1T061iI Ha6n:ro~aTb np.HMOH, npoTeRaI0-2. 

IIVIW B Cor;rracnn CO BTOpbIM Ha't!aJIOM npo:qecc, MhI He Ha6JIIOJ:(aeM 

B ;o;eii.CTBHTeJI:bHOCTH nponeccoB, npoTHBopeqall(nX BTOpoMy Ha

"IJaJiy. Yme OJJ:HO aTo o6cTO.HTeJII>CTBO noRa3raBaeT HaM, "'ITO BTopoe 

Ha"IJaJIO CB.H3aHo He TOJibRO c MaRpOCROnHqHOCTl>IO II3MepeHHH, 

a TaRme, MOJRHO CRa3aTb ( eCJIH IfOJil>30BaTI>C.H nOH.HTH.HMU Rnaccn-qe

CROH Teopnn), n c RaRHM-TO cy~ecTByro~HM B nelicTBHTeJII>HOCTH 

pacnpeneneHHeM Ha't!aJibHhIX COCTOHHHii. Ha OCHOBaHHH CRa3aH

HOro BbIDle MOJRHO 3aRJIIO"'IHTb, "'ITO npH"'IHHa, no ROTopoii CTaTUCTH-

1IeCRa.H ~U3HRa He MOJReT 6IiITL o6ocHoBaHa npH IIOMODJ;H R;rrac

cnqecROH MexaHHRH, saRJIIO"IJaeTCH He CTOJII>RO B TOM, lITO npen

lIOJiomeHne 0 HeB03MOJRHOCTH CROJll> yrOJJ:HO TO"'IH:bIX n «TOHRHX» 

«HaqaJibHbIX» II3MepeHnii -qym~o caMOMY eyxy RJiaCCHqeCROH Teo

pu:n, CROJibRO B rrpHH:qHnnaJibHOH HeB03MOJRHOCTU o6oCHOBaTb 

nOH.HTHe CTaTHCTH"'IeCRoro 3RROHa (§ 12 n 13). HaR cnenyeT n3 Ha

CTO.H~ero naparpa~a, aTo npew:ronomeHne He3aROHHo B Rnaccn-qe-

40Roii Teopuu B cnny Tex me npHHI(HIIHaJII>Hl>IX apryMeHTOB, ROTO

p:bie 6w:rn pa3BUTH B § 12-14. 
OTMeTHM em;e, "'ITO Ror~a MbI nraTaeMCH BBOJI:UTI> orpaHn"'IeHnH, 

aanpe~aro~ne CJIUIIIROM «TOHRne» H3MepeHnH, TO MbI roBopnM 

0 nOHHTHHX, 6;rrn3RHX R npe,n;cTaBJieHMIO 0 MaRCBeJIJIOBCROM 
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«JJ;eMOHe».. Ho noRa peq1> n)leT o RJiaccnqecRoi Teopnn, MemJJ,y 

HUMM CCTI> O)J,HO cym;ecTBCHHOe pa3JIJiqne: B RJiaccnqecRoii Teop11M 

H3MepeHHe He ORa3LinaeT HHHaH:oro .B03JJ,eiicTBJUI Ha CI1CTCMY' 

TOr)l;a RaR MaRCBeJIJIOBCHIIH «)l;eMOH» M3MeHHeT )J,BI1JReHue CHCTeMI>I 

(cM. TaRme rJI. IV). 
B 3aRJiroqeH:ne HaCTOHm;ero rraparpacpa Mb! MomeM rrp11)l;aT1> 

06II(HM paccym)l;eHIUIM 0 BBe)l;eHnn IlOH.HTUH BCpOHTHOCT:H B RJiae

cn:qecRyro Teopnro CJie)l;yIOII(YIO cpopMy: TaR RaR, c O)l;HOi1: CTOpOHl>T' 

B RJiaccnqecRoli Teopnn Heo6xo)l;JJMO JJ;eJiaTI> npenrroJioa-wH1u1 o 

pacnpeneJieHHH BepoHTHOCTeii: BHJTpn Lir 0, a c JI:pyroft cTopoII1>1, 

M3MepeHU.H (B qaCTHOCTM, U3MepeHMH, onpe)leJIHIOm;ne, qTO CHCTeMa 

HaXO)l;HTC.H B Lir o) HMRa:H He B03)l;eMCTBYIOT Ha CUCTeMy, TO, CJien;o

naTeJII>HO, n BU)]; pacnpe)l;eJICHHH BHJTpn Lir 0 n caMO cym;eCTBOBaHue 

3aRoHa pacnpeJJ;eJieH1n1 HHI\aR He cBH3aH1>I c H3MepeHHeM. TaR RaR 

Bb16op Ton HJin MHoi1 BeJIMq1uTh1 o6JiacTeii Lir 0 ( Toii nJin HHoiI Toq

HOCTH :H3MepeHnii) orrpe)leJIJ:£eTCH rrp0113BOJibHhlM BbI6opoM TM:a:a 

M3MepennH, TO, npeJJ,noJiaraH pacnpeJJ;eJieHne BepoHTHOCTeR onpe

JJ;eJieHHbIM BHyTpn )l;aHHO:i1 o6JiacTH Lir 0 , Heo6xo)l;nMo npe):(IloJTo

mMT1>, qTO BepOHTHOCTb onpe)l;eJieHa JI BHe B':f.'OH o6JiaCTH Lifo· 
BJiaro)l;apH STOMY B03H:URaeT n:OHHTHe o BepoHTHOCTH RaiiTE cn

cTeMy B Toif nJIH nHo:ll o6JiacTH Lir 0 , T. e. noHHTHe o BepoHTHOCTHx 

pa3JIMlIHhlx ncxo)l;OB H a 1I a JI 1> H o r o on1>1Ta. HaR MI>I yBnJJJIM 

i B )l;aJI1>HeiiIIIeM (rJI. V), npeJJ;MeToM cTaTIICTJPiecRoiI cpH3URM HBJIHeT

' .~H JIIlilll> 1rnyqeHne CBH3ll MCXO)l;a HaqaJibHOro OilbITa c BepOHTHO-

l CTHME pa3JinqHbIX HCXO)l;On nocneJJ;yrom;Hx OilbITOB; IlOHHTHe Bepoirr

. OCTH MCXO)l;a HaqaJibHOro OP:bITa CTOUT BHe CTaTJJCTnqecROH cJlM3HRl1. 

IlocJieJJ;nee YTBepmJJ;eHHe B1>1pamaeTcH TaRme B TOM, qTo eJJ;HHCTBeH

Hoe orrpeJJ;eJieHHe Bepo.HTHOCTH, COBMecTnMoe c Toii: paBH0BepoHT

HOCT1>IO, RoTopaH )l;OJIIBHa 6uT1> BHYTPM Ram)l;oro Llr 0 (Ham,n;oro H3 

B03MOIBHbIX - n:pn TOM npon3BOJll>HOM BbI6ope TJJIIa ll3MepeHH.H, 

ROTOPI>IM MLI BOJII>HLI pacnopHiHaTI>CH), CBOJlUTCH R panHoBepo.HT

HOCTH BCeX ToqeR IIOBepxHOCTU 3a)l;aHHOM SHeprnn; a STO HaxO)l;IIT

CH B npHMOM n:pOT:UBOpeqJIH c OilbITOM (CM. § 14). 
§ 18. B HaCTOHm;eM naparpacpe Ml>l c)l;eJiaeM HeCROJII>HO 3aMe

qa1um o HeRoTopux, HaJI6onee namH1>Ix Bepo.HTHOCTHHX cxeMax, 

npnMeHHBmnxcH JJ;JIH on:ncaHIHI rrpnu;ecca peJiaRcau.nn: a) 06 yr;10-

BIIHX, npn ROTOpbIX rrpeJJ;eJII>HOe pacnpe)l;eJieHne )l;O lI3BeCTHOH CTe

n:eHH ne 3aBUC11T OT pacnpe)l;eJieHn.H Ha-qaJibHOro; 6) 0 B03MOiRHOCTH 

TI0Jlb30B3'TI>C.H ,D;Jl.H onncaHMH npo:a;eccoB B CTaTMCTnqecKUX CMCTe

MaX cxeMoii ueneii MapRoBa. Ilpn 1rnnomeH1n1 aTnx BOn:pocoB Mb! 

HH B Ra:HOM CTeneHH He CTpeMUMC.H R TIOJlHOTe, a CTaRHM ce6e neJII>IO 

JIHII.lb onpeJJ;eJinTI> OTHOIDeHlle CB.H3aHH:bIX c HHMU ToqeR 3peHMH I\ 

TOqRe 3peHnH, H3JiaraeMOH HaMM, E IlOHCHUTI> TaRHM o6pa30M 

HeROTOpHe CTOpOHbI IlOCJie)l;He:iI. 

a) IlyaHRape npnHanJiemnT He_ TOJI1>Ro pHA TOHRHX RpnT11qe

CRnx 3aMe"t!aHn~, OTHOC.HII(:UXCH R nJiaccnqeCROH Teopnn H yn:oM.H-
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HYT.bIX n npeAI>IAy.m;eM naparpa<J>e, HO n rny6oRaH nAeH 06 ycJio
nnHx, xapau:Tepn3yro.m;11x npnMeHeHJUI IIOHHTJJH BepoHTHOCTII H 
CTaTHCTH"'IeCROii cJ>lI3HRe [19~ 3]. 8Tn ycJIOBRH B cnoeii o6~eft cpopMe 
3aRJIIO"ll8!0TCH .B H e 3 a B H c JI M 0 c T :B 0 I\ 0 H -q a T e JI I> -
H 0 r 0 p a c n p e ;a; e JI e H n H BepOHTHOCTe11: 0 T -q a c T H 0 if 
cp o p M :bl H a -q a JI 1> H o r o p a c n p e ;a; e JI e H n H, JIHIIIh 61>1 
Ha"11aJ.I1>noe pacnpe;a;eJ.IeHne o6na;a;aJJo HenoTopI>IMH o6m;MM:n cBo:H
CTBaMII, Hanp11Mep Henpep1>IBHOCT1>ro. 81>1nonHeHne BTBX ycJIOBnM
B cTaTHCTII"llecHo:H: MexaHttRe 06ecne"1111BaeTcn, RaR MhI yBIIJJ;MM (cM. 
r.n. V), cBo-~1CTBaMH pa3MemMnaH11H CTaTMCTH"lfeCRHx CHCTeM. 
B IL a HaCTOHm;ero naparpa<J>a Mb! c;a;eJJaeM HeCl\OJihRO 3aMe"CJaHJIM 
0 COOTHOIIIeHnH BTMX ycJ.IOBHiI JI oxapaRTepn30Il3HHbIX HaMn Bl>TIIIe 
o6m;Hx CBOHCT.B BCJIHOii TeopinI, OCHOBaHHOll Ha RJiaCCJPieCHOii 
MexaHH.Re, B "1!3CTHOCTH CBOHCTB, OTMe"lleHIIbIX B § 12 H 13. 

I{ cy.m;ecTBeHH:bIM pe3yn1>TaTaM IlyaHRape npHmen, irnyqaH 
aa;a;a-qy (<M3Jll>IX nJiaHeT»- TO"l!eH, Bpa.m;aro.m;nxcH c IIOCTOHHHOii 
CROpOCTI>IO no O:«pymHOCTII ;a;aHHOro pa;a;Hyca,- UJ.IH 3a;a;a'ly 
«O;D;HOMepHoro ra3a», B OCHOBHbIX -qepTax BRBUBaJieHTHYIO nepnoiJ. 
OH noRa3aJ.I, "IITO AJ.IH nro6oro Ha"11aJI1>Horo pacnpe;a;eJ.IeHHH BepoHT
HOCTeif J(JIH IIOJIOllieHHii nJiaHeT Ha OHpymHOCTU npn HeorpaHn"lleH
HOM B03pacTaHMil BpeMeHM pacnpene~eHBe CTpeMUTCH R paBHOMep
HOMY, ecJIII pacnpe;a;eJieH11e BepoHTHOCTeii ;a;JIH cRopocTeii nJianeT 
3a;a;aHo JJ106oii HenpepunHoi1 cpyHnI(He.if. 3To CBOHCTBO - He-
3aBl1CI1MOCTI> npe;a;eJI1>Horo pacrrpe;a;eJieHHH OT CBOHCTB Ha"11aJI1>Horo
np.RMO cJie;a;yeT H3 cBoiicTn Roa<J>c}>H1v1eHTOB <Dyp1>e <}>yIIRI~MII pac
npe;a;eJ1enuH. EcJ.IH nonomenne nJiaHeT onpeAeJIHeTCH Hoop;a;nHa
TOH l, a ux cRopocTn o6o3Ha"lleHbI -qepe3 v, TO RoacpcJ>nn:HeHTLI 
<Dy}JI>e pacnpe;a;eJieHHH .B ROHcpnrypa1~llOHHOM npocTpaHCTBe 6y;a;yT 

paBHl>I S/0(l-vt, v) cos kl dl dv, r;a;e / 0(l,v)- <}>yn:«n:nH pacnpe
;a;e.rreHBH B <}>a30BOM npocTpancTBe B Ha"l!aJ.IbHbIH MOMeHT .. MHTer~n-

PYH no "l!aCT.HM lI IIOJib3YHCh ROHe"IIHOCTbIO npOH3BO)lHbIX aio , 
t t CV 

noJiy"llnM, "l!TO <}>yHKf(IlH pacnpeJJ;eJieHIIH B ROH<}>nrypa1~HOHHOM npo
CTpaHCTBe cxo;a;nTcH B c pen;HeM H nocTOHHHOiI. B <}>a30BOM npo
cTpaHCTBe cpyHRI~HH pacnpe;a;e.rreHnH n R3iH;D;Oii ;a;aHHOiii )J;BHIBy.m;eii
CH TO"l!Re He n3MeHHeTcH (CM. § 7). CJie;a;oBaTeJ.I1>no, HnRaHoif cxo
;D;HMOCTn B cpe;a;HeM He MOIBeT 61>1TI>, HO ycTaHOBJieHHOe CBOHCTilO 
yRa3bIBaeT Ha pa3MeIIInBanHe B cpa30BOM npocTpaHCTBe (B ;a;aHHOM 
cJiy-qae IIOBepxHOCTl> 3a;a;aHHOR aneprnn COBnaAaeT c ROH<}>Hrypa
I(lIOHH:bIM npocTpaHCTBOM). 

Pa3MeIDIIBaHHe Bcerna ooecne-.:1HBaeT BLIIIOJIHeHne yRa3aHHOro 
nLIII.Ie ycJioBnH He3aBncnMOCT:B npe;a;eJ.II>Horo pacnpe;a;eJ.IeHnH n cpa-
30BOM npocTpaHCTBe OT Ha"l!aJihHOro pacnpe;a;eJieHMH (-.:1TO MOiHHO 
npHMO BII;D;eTh H3 onpe;a;eJ.IeHIIH pa3MeIIlnBaHnH)' .B "l!aCTHOCTI1 OT 
BI>I6opa «Ha"l!aJibHOH» o6JiaCTM (eCJIM MliI, HOHe"IIHO, rOBOpHM 0 npe
;a;eJII>HOM pacnpeAeJieHUI1 no OTHOIDeHHIO R 3apanee cl> II I\ c II p o_ 



'.B a H H LIM o6;rraCTHM: CM. § 5 H 7). IloaTOMy Morna 61>1 IlORaBaTI>C.H 

ecTeCTBeHHOH MliICJII> 0 TOM, "l!TO npn JII060M Ha"l!aJII>HOM pacnpe;n;e

.JieHHH Jl:OCTaTO"IIHO 6oJII>llIOrO ROJIH"lleCTBa ;n;ncRpeTHbIX TO"lleR npH 

HeorpaHHTieHHOM Bo3pacTaHHH BpeMeHn nx pacnpeneneHne no no

BepxHocTn 3a;n;aHHOH aHeprnH ~a30BOro npocTpaHCTBa CTpeMRTC.H 

R paBHOMepHoMy. 3Ta MliICJII> OCHOBhlBaJiaC1> 61iI Ha TOM, "l!TO BC.H

I\Oe pacnpe;n;eJieHHe ;n;ocTaTO"l!HO 60JII>IIIOro ROJIH"lleCTBa )];HCRpeT

R:bIX TO"lleR MOIBeT paccMaTpnBaTI>C.H RaR anpoRCHMaI{H.H HeROTopo

ro HenpepliIBHoro pacnpe;n;eJieHHH; npn aTOM ;n;ncRpeTHI>Ie TOqRH 

MoryT paccMaTpnBaT1>C.H RaR B03HHHmne npn HCilliITaHHHX, npo

XOJ];HIT(HX npn HaJIH"l!HH BTOro HenpepI>IBHOro Bepo.HT«OCTHOro 3a

ROHa pacnpe]];eJieHH.H. y CJIOBH.H, npn ROTOpliIX 9TO HenpepIJBHOe 

pacnpe;n;eJieHne onpe;n;e;rr.HeTc.H 6o;rree HJin MeHee OJl:H03Ha"l!HO, BRJIIO

"llaIOT B ce6.H, O"lleBM)J;HO, BO-:nepRbIX, Tpe6oBaHHe cr;rrameHHOCTli 

caMoii onpeneJ1HeMoii ~YHRrtnn (T. e. Tpe60BaH1rn, "'IT061iI oHa 

H3MeH.HJiaCI> 3aMeTHO JIHllih npn CMem;eHIIH TO'l!IHI npocTpaHCTBa 

Ha TaRne paccTO.HHH.H, npn ROTOpliIX o6JiaCTH npocTpaHCTBa cooT

BeTCTBYIO~HX JIHHeHHI>IX pa3MepoB co;n;epma;rrn O"lleHI> 6o;rr:omoe 

"llllCJIO "tiaCTIDJ;) H, BO-BTOp:bIX, Tpe6oBaHH.H J];OCTaTO'tJ:HOll paBHO

MepHOCTH pacnpe;n;eJieHHH caMHX Jl:HCRpeTHbIX TO'lleR, BpO]];e yno

MflHYTI>IX B § 2. 
IlyaHRape IlO)];tiepRHBaJI, "l!TO }l;Jl.H npnMeHeHH.H IlOH.HTli.H Be

pOHTHOCTH R OilliITY BCerµ;a neo6xo)J;HMO J];eJiaT1> npe;n;no;rromeHHe, 

aHaJiorH"IIHOe AOTiy~eHHIO, ~enaeMOMy, nanpnMep, npR H3Y'l10HHH 
MaJI1>IX nJiaHeT. 3To npe]];JIOJIOilWHHe COCTOHT B CJie]l;yro~eM: J];H

CRpeTHhie, ROHCTaTnpyeMLie Ha Oill>ITe no;rromeHH.H MaJILIX nnaHeT 

6ynyT npn HeorpaHHTJeHHOM B03pacTaHHH BpeMeHB H3MeH.HTI> CBOe 

pacnpe]];eneHne TaR, Ran 6y;n;To OHH 61iIJIH pacnpeneneHhI B Ha"tiaJI1>

HI>IH MOMeHT B cpa30BOM npocTpaHCTBe (n, B 'llaCTHOCTH, B HMTIYJII>C

HOM npocTpaHCTBe) no JII060MY' HO HenpepliIBHOMy 3aRORY. .I(aH
HOe npe;n;no;rromeHne, HnRaR He Jl:ORa31iIBaeMoe, .HBJIHeTc.H, no Ilyan

Rape, npocTO BliipameHIIeM npnH:a;nna )];OCTaTO"l!HOro OCHOBaHn.H: 

61:>1no 61iI ReBepo.HTHO npe]];JIOJIOiReHHe, "l!TO J];eHCTBYIO~IIe Ha HHX 

npn1IHHbI pacnpe]];eJIJZlnlI IIJiaHeTbI B HatiaJibHbIH MOMeHT TaH, "l'.ITO 

CJie}l;CTBHH, II3BlleRaeMbie H3 CTOJII> o6~ero npHHI{Hna RaR npHH

I{Hil HenpepliIBHOCTH, He onpaB}l;aJIHCI> 6I>I. M3 aToro npe;n;nonome

HII.H B:bITeRaeT' B 'tlaCTHOCTH, tITO xapaRTepn3yIOiqHe Heo;n;HopO]];

HOCTl> pacnpe}l;eJieHH.H MaJiliIX nJiaHeT BeJIH"IIHHhI 6y;n;yT npn Heorpa

HiftieHHOM B03pacTaHHH BpeMeHn cTpeMHTI>C.H R Hynro Ta:H me, RaR 

~JIH HenpepliIBHOro pacnpe]];eJieHn.H cTpeMnJI1IC1> K Hynro Roacpqm-

J~HeHTbI <Dyp1>e Sft(l,v) ~os kl dl d·~TaRJIMRBeJIHqnHaMn6yi:cyT, 
n 

1 ""' O'lleBH]];HO, Cy-MMbI n ~ cos kli, pacnpocTpaHeHHhie Ha BCe n nJiaHeT. 
i=i 

IIyaHRape OTMe"llaeT, 'l!TO ecnn -qnc;rro nnaHeT n o'lleH:b BeJIERO, To 

cyMMa 6y)l;eT 6JIH3Ra R HHTerpany OT COOTBeTCTByro~eii Henpe-
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pnIBHOH cFYHIUJ;IU1, H "llTO «Bee CRa3aHHOe OTHOCHTeJI:bHO HHTerpaJia 

6y;:i;eT cnpaBe]J;JIMBO H no OTHOJileHJUO R caMOH cyMMe»; B -qaCTHOCTH, 

H To, "llTO npH ;J;OCTaTO"l!HO 6oJII>IDOM t aTa cyMMa 6yneT O"lleHI> Malla. 

O;:i:HaRo HeTpyJI:HO BH;J;eT:b, "IITO aTo 3aRJIIO"lleHMe, Boo6:rqe ro

Bopa, He .HBJI.HeTC.H npaBMJII>HbIM; M3 6JIH30CTJ1 cyMM:bI R HHTerpany 

B Ha"tiaJII>Hl>IB MOMeHT e:rqe He CJlepyeT 6JIM30CTn nx -qepe3 ]J;OCTaTO"t'.I

HO 6on:omoe npeM.H t. ,[(JIH Toro "IIT06I>1 npe;:i;cTaBnT:o ce6e aTo nocTa

TO'IHO .HCHO, nepeli]J;eM OT paCCMOTpeHHH cpa3oBoro npocTpaHCTBa 

OJI:HOH MaJioii ITJlaHeTI>I - µ-npocTpaHCTBa - R pacCMOTpeH:UIO cpa-

30Boro npocTpaHCTBa I' BCeH CHCTeMI>I n HeB3a:HMOJ:(eHCTBYIOIT(MX 

MaJII>IX nJiaHeT. 3aMeTHM npM aTOM, "tITO n )J;OCTaTO"IJHO BeJIMRO, 

"l!T06I>I o6ecne"IIMTI> ynOMHHaeM1:>Ie HIURe npMMeHeHH.H aaROHa 60JI:o

IDRX "l!HCeJI. ~onycTJtIM, aTM n TO"lleR pacnpe;:i;eJieHI>I B cpa30BOM 

µ-npocTpaHCTBe TaR, "l!TO OHM anpoRCIIMMPYIOT HeROTOpnIH He

npepliIBHl>Ill 3aROH pacnpe;:i;eJieHM.H, T. e. TaR, RaR ecJIM 6I>I Ram;:i;a.H 

H3 ;:i;aHH:hIX TO"lleR noMe:rQaJiaC:o no aToMy Bepo.HTHOCTHOMY 3RROHY. 

Tor;:i;a B cooTBeTCTBMM c 3aROHOM 6on:omMx -qncen, ROJIM"lleCTBO aTMX 

TO"lleR, nonaBIIlMX Ha BC.HRHii, ;J;OCTaTO"IJHO 60JII>lli0ll MHTepBaJI 

(HaCTOJII>RO 60JII>J1IOH, "IITO MaTeMaTlflieCROe 01RHJ{aHMe "l!HCJia TO"lleR 

Ha HeM }];OCTaTO"lllIO BeJIHRO), nponop:u;HoHaJI:OHO MHTerpany cJ?yHR

D;IIH pacnpe]];eJieHIUI no aTOMY HHTepBaJiy. 3ToMy' ycJIOBHO BBO;J;H

MOMy HaMn HenpepI>IBHOMy pacnpe){eJieHIUO B µ-npoCTpaHCTBe co
OTneTCTByeT onpe;:i;eJieHHOe HenpepliIBHOe pacnpe;:i;eJieHHe B I'-npo

CTpaHCTBe. PaccMOTPMM B r-npocTpaHCTBe o6naCTI> M, TO'IIRH 

ROTopo:ii n306pama10T TaRne IlOJIOffieHH.H n MaJII>IX nJiaHeT B 

µ-npocTpaH~TBe, ]J;JI.H ROTOpliIX, B COOTBeTCTBIUI c 3aROHOM 6on:omnx 

"l!HCeJI, ROJilftieCTBa nJiaHeT' npHXO)J;.H~HXC.H Ha BCe ]];OCTaTO"l!HO 

6oJII>IDHe HHTepBaJiliI µ-npocTpaHCTBa, Ha HlI"l!TOiRHO Manyro }];OJIIO 

OTJIH"tlaIOTC.H OT MaTeMaTH"tleCROro OiRM}];aHHH, B:bI1IH~Jlel:IHOrO B npe~

noJiomeHHH cy~ecTBOBaHMH yc;rroBHO HaMn BBe]];eHHoro Bepo.HTHo

CTHoro SaROHa. (0"11eBlIJ:(HO, "l!TO HHTerpaJI OT BBe;:i;eHHOH HaMH nJIOT

HOCTH Bepo.HTHOCTH B r-npocTpaHCTBe no TaROH o6JiaCTH M O'lleHL 

MaJIO OTJIH"l!aeTC.H OT 9JUIHHI(l>I, a eCJIH, HanpHMep, IIJIOTHOCT:b Be

pOHTHOCTM nocTO.HHHa B TOH o6nacTH, r;:i;e oHa oTJI:rrqHa OT HYJIH, TO 

o6JiacT:o M cocTaBJI.HeT no;:i;aBJI.Hro~yro -qacT:o aToii o6nacTH.) 3Ta 

o6nacT:o M 6y;:i;eT c Te"lleHMeM BpeMeHH nepexo;:i;MTI> B JJ:pyrne 06-

JiacTn cpa3oBoro npocTpaHCTBa. B -qacTHOCTJtI, B CHJIY pa3MeIDMBa.:. 

Hn.H, Mo.mno yTBepmJI:aTI_,, "tITO J{JIH nro6oii o6JiacTH N MOiRHO Ha:iiTH 

TaRoe, ]J;OCTaTO"l!HO 6oJI:OJilOe BpeM.H ti, "tITO )J;JIH Jiro6oro t>t1 o6naCTI> 

M 6yJJ:eT co;:i;epmaT:o "llaCTH, npMHa;:i;nemam;ne o6nacTM N. A ony

CTMM, "IITO B RalleCTBe o6JiaCTH N BliI6paHa o6nacTI> 0 TaRnx co

~TOHHnii CHCTeMI>I MaJiliIX nJiaHeT, npn ROTOpliIX OHM pacnpeJ{eJieH:bJ 

B ROHcpMrypa:u;MOHHOM µ-npocTpaHCTBe BeC:oMa HepaBHOMepHO (T. e. 

RaR 61iI o6JiaCTI> HepaBHOBeCHOro COCTO.HHH.H Bceii CMCTeMliI n nJia

HeT). 'for,n;a JierRO BM;J;eT:o, "l!TO npM Dcex ~OCTaTO"l!HO 60JI:bllIIIX t 
cyrqecTByeT ROHe"l!HaH -qacT1> MOt o6nacTM M, Bee TO"IIRH ROTopoii 



COOTBeTCTBYIOT COCTOHIHUIM, ncpexO,IVIID;HM 1Iepe3 BpeMH t B COCTOH
HlUI HepaBHOMepHoro pacnpep;eJ.IeHHH B ROHcpnrypa1~llOHHOM µ-npo
CTpaHCTBe. 0THomeHue MepDI BTOM ~mcTn MOt R Mepe o6nacTn M 
CTpeMIITCH npn HeorpaHlflIOJIHO B03pacTaIOII(eM BpeMeHH R OTHO
meHMIO Mep o6J.IaCTM 0 JiI Bcero npocTpaHCTBa, B ROTOpOM npoJJcxo-.. 
AMT pa3Meml'rnaH1rn. C.rre;J;yeT y-qecT1>, '1TO Bee T011RH o6JiacTu ill 
COOTBCTCTnyroT pacnpe;J;eJieHMHM n;rraneT' anpoRCHMHpy1o:m;HM ll 
HaqaJI:b Hl>IH MOMeHT O]I;l'IH u TOT if\e ycJIOBHO BBe;ueHHnlii Ha:t\.fJiI 
Henpep:bIBHl>IH BepoHTHOCTHJ:>Iii 3a1-\0H. Bm1;J;y ncero ()Toro o6m;ee 3a
RJ1IO"'IeHne o TOM, 1ITO paccMaTp1rnaBmHecH BI>1me cyMMl>I 6yAyT 6Jin3-
RH M JrRTerpanaM, onpe~eJIHIODJ;llM ROacpcpMiflieHT:bI (J)yp:be, n, CJie

)];OEaTeJihHO, 6y;J;yT, HaqHHaH c )];OCTaTO"tlHO 60J.I1>moro npeMeHH, 
01IeHh MaJ11>l, omn6o"'IHO. ,D;eifCTBl'ITen1>IIO, B CMJIY Henpepn1BHOCTH 
Bnen;eHHOrO Ha:IVIU 38HOHa pacnpe;n;eJICHJIH B cpa30B01Vi µ-npocTpaH
CTBe (B -qaCTHOCTJi, HenpephI11HOCTJiI pacnpe;J;eJieHMH CROpocTeii), 
pacnpe;J;eJieHne B HoHcpnrypal(HOIIHOM µ-rrpocTpaHCTBe npn IIeorpa
Hir<IeHHOM B03pacTaHnH BpeMeHn CTpeMMTCH H paBHOMepHOMy' II 
ere> Roacpcpn:qneHTDI <Dyp1>e cTpeMJITCH 1\ HyJiro; cyMMbI me, o6pa-
30BaHHI>IC J(JIH ;n;RCRpeTHOro pacnpe;aeJieHlHI, anpoHCHMHpyrom;ero 
B Ha"f!aJII>HbIH MOMeHT HenpephlBHOe pacnpe;J;eneHMe, npn CROJI:b 
yro,rr;HO 60JI1>IDMX t )];OCTHraIOT BeJIJf'UIHbl, 6J.IM3ROM R e;J;IUIM1~e, 
ecJIH HaTlaJII>Hhie COCTOHHJUI rrpuHa,rr;JiemaT H C00TBeTCTBYIOII(eH 
06nacTI1 llf 0 -t· 

TaHnM o6pa3oM, n CMJ.IY Tex me npM'tIHH, noTopue onpe;ueJIHIOT 
He3aBncnMocT:o npenen:oHoro pacnpe;J;eJieHnH OT BHJ(a HaqaJI:onoro 
Henpep1>rnHoro pacnpe;J;eJ.IeHHH ... T. c. B cnJiy pa3Mem1rnaHnH, rre
peHeceHJJe pe3yJI1>TaToB, noJiycrnHHI>IX ;J;JIH npe;J;eJI1>Horo Herrpe
p1>rnHoro pacnpe;J;eJ.IeH1u1, Ha pacnpe;aenenne ;J;MCRpeTHbIX TO"'IeR 
(cpa30BOro npocTpaHCTBa), c ROTOpbIM Mn1 TOJII>RO H nMeeM ;n;eJio Ha 

· OllbITe, B Rnaccnqecnoii Teop1n1 B o6meM cJiy-qae HeB03Momno. 
' Kor:n;a IIyanRape ;J;enan 3a:Hnro11enne o 6J.Im~ocTH paccMOTpeHI-II>IX 

EDIIIIe cyMM R HHTerpaJ.IaM M 0 Ill>ITeHarorqeii OTcrona MaJ.IOH BeJIH"'IMHe 
cyMM npn 6oJI:olliHX BpeMeHax, TO OH HCXO)J;MJ.I JJ3 B03MOmHOCTJI 
MCRJIIO"'IMTI> HeROTOp:orn Ha"tiaJI:bHI>Ie COCTOHHHH CMCTe:MI>I,- B03MO,R
H0CTM, OCHOBaHHOH Ha npHHIV·ffie, Ha31>rnaeMOM HM rrpnHqMTIOM )];0-

.CTaTO"tIHOrO ocHonaHMH. CorJiaCHO IIyaHRape, 9TOT npMHIVlIT Bupa
maeT Harne npaBo ur..R.nJOqMTJ-, Ra:f\ HeBeponTHhie TaRMe Ha"f!aJI1>mrn 
cocTO.HHMH, npn HOTop1>1x bTcyTCTnoBaJIH 6DI CBOHCTna HaCTOJil>RO 
o6m;ne, "'ITO OHU MoryT 6h!Tb IIOJiy"'IeH:bI H3 O)];HOro J.ITiillh npe,rr;noJio
meHMH HenpepI>IBHOCTM 3aI\oHa pacnpe;geJieHH.H B na-qaJILHl:>IH 1\10-
MeHT. l1Ha1Ie rOBOpH, corJiaCHO !3TOMY np1un~nny MOmHO HCRJ.IIO"tl11Tb, 
no Ilya11Rape, TaKRe Ha"tlanI>Hbie COCTOHHHH, )];JIH l{OTOpI>Ix pacrrpe
JI.eJ.IeHMH o"'IeH:b 6on:omoro 1IMcJ.Ia JI.UCRpeTH1:>1x TO"tieR npn 6on:omnx 
BpeMeHax He o6Jia;J;anM 61>1 cBoiicTBaMn panHoMepHOCTH, 06rqnM11 
nceM pacnpe,rr;eJieHUHM, Henpep1:>IBHl:>IM B Ha"f!aJI:OH:bIM MOMeHT. 

113 CRa3aHHOro Bhlme CJie;J;yeT' "'ITO B )];ei'ICTBMTeJ.I:oHOCTH 3aRJIIO-
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"lleH1rn o 6Jin3ocTn cyMM H MHTerpanal\1 npe~rroJiaraeT JlJIH i~am;aoro 
t HCRJIID"'IeHHe MHOmecTBa M01 ROHe"IIHOM Mep:o1 (ecJin cocT0Hn1uI 

o6JiacTn M caMn HepaBnoBeCHI>I: TO B BTO MHomecTBO BRJIIO"'IaJOTCH 

TaRme COCTOHIUUI. HCifbIT.bIBaJOIQIIe n MOMeHT t B03BpaT). HeTpy,DJ10 

BHJJ;eT1>, "'ITO TaRoe ncnJIIO"'IeHne coBeprneHHO 1-rn3aROHHO. 0Ho npn

ne;.ro 6bI R MCRJIIO"'IeHnIO cpJIIORTYRl{HM ( COCTOHHHH o6JiaCTH 0) M 

HMRaR He MOIBeT 6nITI> o60CHOBaHO TeM, "'ITO Mepa o6JiaCTU Jl,/Ot 
o'leHI> MaJia cpaB1n1TeJI1>Ho c MepoiI ivi, n noaToMy neporrTHOCTh 

cocTOHHHM o6nacTn M01 MomeT C"'InTaTI>CH npene6pemnMo MaJioiI. 

MDI BH)J;eJin B § 14' "IITO no OTHOIIIeHl1IO R Ha11aJibH.bIM COCTO.HHJJHM 

aeJI1>3H ycTaHaBJIHBaT1> BepoHTHOcTn cocTOHHHH, pyRoBOACTBYHCb 

BeJIM"'IMHOM MepDI, TaR HRH B npOTUBHOM c.uy11ae Ml:>I HHROr)J;a He 

HaXO)J;JJJIH 6DI Ha onuTe HepaBHOBeCHDIX COCTOHHIIM (a OTHOIIIeHHC 

1vrep o6JiacTeii JI,/ 0 1 H M paBHO RaR pa3 B npeJJ;one OTHOIIreHHJO Mep 

o6nacTn 0 H Bce:ii IIOBepxHOCTii 3a)laIIJIOH BHepru:n). 

MDI MOmeM BepHyT1>cH R o6cymJJ;eHnIO ynoMrrnyToi1 n1>1rrre MLICJIH 

0 TOM, ~ITO rrpn JII060M, anpORCHMJJpyrom;eM HenpepbIBHI:>Iii 3aROH 

Ha"'IaJI1>HOM pacnpeJJ;eJieHnH o-qen1> 6on1>rnoro ( nJin HeorpaHWieHHO 

B03pacTaro:m;ero) ROJill'ICCTBa JlHCHpeTHl>IX TO"'IeR npn ueorpaHH1IeH

HOM B03pacTaHJUI BpeMeHn HX pacnpeAeJieHHe Ha IIOBepXHOCTll 3a

)J;aHHOii BHeprnn CTpeMIITCH R panHOMepHOMY. Ilpn 9TOM MLr He 6y

;::t;eM IIOJib30BaTnCH H3RH1\l-JIR6o npIIHJ~llITOM, IT03BOJIHIOmHM UCRJIIO

"'Il!Tl> cocTOHHHH o6JiacTn M 0 1• MDI BII)J;eJin, "'ITO B «TaTncTn"'IecRoii 

MexaHnRe TaRoii npnHrinn HenonycTHM. HpoMe Toro, MH MomeM 

o6paTUTI>CH R o6meMy npeACTaBJieHHIO 0 pa3MeIIIMBaro:urnxcH CH

CTeMax BMeCTO TOro, "'IT06DI roBopnTb 0 CIICTeMe MaJibIX nJiaHeT. 

Tor)J;a MLI 6yJJ;eM 11MeTI> pe3ynbTa1', HeCROJII>HO OTJin"'Ia1orqnlicH OT 

TOJII>RO "'ITO noJiy"'IeHHOrO, HO coxpaHHIOm11ii OCHOBHI>Ie ero -qepT:bI, 

a nMeHHO: Jiro6oe HenpepDIBHOe pacnpeJJ;eJieH1rn npn HeorpaHn"'IeHHO 

B03pacTaIOII(eM BpeMeHn CTpeMDTCH Ha IIOBepxnOCTH 3a)J;aHHOH 9Hep

rnn R paBHOMepHoMy (AJIH 3a)J;aHHI>IX 3apaHee o6JiacTei1). Ho n3 

Toro 06cTOHTeJI1>CTBa, "'ITO O"'IeH:b 6oJII>IIIOe t:IHCJIO )J;lfCRpeTHhlX TOt:IeR 

(cOOTBeTCTBYIOmnx COCTOHHMIO CJICTeMI>I B H3IDMX OilbITax) anpoR

CHMnpyeT B Ha"'JallbHhlM MOMeHT HaROM-Jin6o HenpepI:>IBHl>IH 3aROH 

pacnpeJJ;eJieHnH, HM B RaROH Mepe He CJie)J;yeT' "'ITO 9TII TO"'IRH, Ha"'In

HaH c IIeROToporo MOMeHTa, 6yJJ;yT pacnpeJJ;eJie11h1 6onee HJill MeHee 

paBHOMepHo. 0HH MoryT 6DITI>, nanpnMep, II 0 )]; 0 6 p a H },] 

B Ha"'JaJibHbIH MOMeRT TaH' t:ITO np11 anpoHCIIMaunn c JII06oii 1ReJiae

MOH TO"'IHOCTI>IO JJ;aHHOro Henpep1:>IBHoro 3aRoHa 6yJJ;yT B TO me Bpe

MH npnHa)J;Jiei-RaTI> o6;rraCTII 0 ~ t ( B03MOJRHOCTI> TaRoro IIO)J;6opa 

OCHOBaHa Ha TOM, "l!TO npu )J;OCTaTO"'IHO 60JII>IIIOM t o6JiaCTb 0_ t 
6yJJ;eT )J;OCTaTOt:IHO «MeJIRO» pa3MernaHa B o6JiaCTH, B ROTopoii onpe

neJieH )laHHbIII HenpepbIBHbIH 3aRon), T. e. B nro6o:H 3a)J;aHHbIM, )J;O

CTaTOlIHO yJJ;aJieHHI>Iii MOMeHT t co6epyTcH B OJJ:HY n TY me 06JiaCT1> 0. 
IloaTOMY B RJiacc11"1IeCROH Teopnn He3aBMCHMOCTI> npe.n;eJII>HOrO pac

npe,n;eJieHHH OT HenpepbIBHoro Ha"'IaJI1->Horo pacnpeJJ;eJieHHH Hn"'Iero 
'~ ........ ---..... :: •• I.lo .. .....-~ 
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He MomeT HaM µ;aT:b ~:.I.H o6oCHOBC!HIIH CBOHCTB peJiaRCRQIIH, Ha6-

;rrro.n;aeMLIX Ha OllhITe. 

B HacTO.Hll(eM naparpacpe, He roBop.H HH"llero HOBoro, Mh! xoTe;rru 

;rrnm1> npoMJIIOcTpnpoBaTI> OJI:HY CTopoHy CRa3aHHoro paH:bme. Ha

rne yTBepm.n;eHne MhI MomeM B1>1pa3nTI> TaRme nHa11e: ecJin 6LI MhI .n;o
nycTnJin' 1:ITO pe3yJI1>TaT:bI Ha"tlaJil>HOrO OIIl:>ITa neliCTBnTeJII>HO onpe

ti;eJIHIOTCH HeROTOPl>IM HenpepLIBHhIM BepoHTHOCTHl>IM 3aROHOM, TO 

-qepea ,u;ocTaTUqHO 60JI1>moe npeM.H Ml>I c )J;OCTOBepHOCTI>IO nonyqn

JIH 6n1 6onee n;rrn MeHee paBHOMepHoe pacnpe;u.eneHne BepoHTHOCTeii 

Ha IIOBepXHOCTII aa.n;aHHOH aHeprn.H, fl c noti;aBJIHIOIT{eii BepOHT
.. HOCTl>IO no;rry11n;rrn 6LI paBHOBeCHoe coCTOHHne. Ho B R;rraccn-qe

cRoii Teopnn BepoHTHOCTHLiii 3aRoH pacnpeneneHHH Ha"tlaJibHhIX 

COCTO.HHnii He MOiReT noJiy"IIHT:b o60CHOBaH:UH, H B Ram.n;oM p;aHHOM 

PHAY onnrToB MI>I nMeeM )J;eJio c cpHHcnpoBaHHbIMH TO"IIRaMn Ha

tzaJII>HLIX COCTO.HHlfH, He .n;aro.rqnMn HHRaRHX rapaHT:UH onpeti;eJieH

HOrO pacnpeti;eJieHHH Ha"tlaJ.I:bHhIX COCTOHHHH B noc;rre,n;yIOIT{HX He3a

BHCHMl>IX onLITax (§ 12 n 13). HpoMe Toro, HeB03MOiRHOCTh 

yti;oBJieTBOpnTeJII>HOro BO BCex OTHOIDeHH.HX BBeJJ:~HHH IIOHHTHH 

BepOHTHOCTll B RJiaCCHlJeCRyIO Teopnro B1>1pamaeTC.H, KaR yme HeonHo

RpaTHO r0Bopn;rroc1>, TaRme B TOM, "IITO Ha"llaJII>Hhie pacnpeneneHH.H, 

ROTOpue MOrJIII 6LI 6LITJ> ti;onym;eHhI B cn;rry O.D;HIIX coo6pameHHH 

(CM. TaRme § 19), T. e. pacnpeAeJieHH.H paBHOMepH:@e :UJIH «6JIJf3RHe 

R paBHOMepHhIM», )I:OJIJRHR 6LITl> OTBeprHyTbI no .n;pyrnM coo6pame

HH.HM (CM. § 14). 
6) M1>1 roBopuM, 1:ITO nocJienoBaTeJI1>HOCT1> pe3yJII>TaTOB onR

TOB o6paayeT npocTyro qenL MapRoBa, ecJin Bepo.HTHOCTH pm~Jin-q
HhIX B03M0iRHhIX :UCXOJ];OB .n;aHHOro OII:bITa neJIHROM onpe.n;eJieHl>I, 

ecnn H3BecTeH pe3y;rr1>TaT HenocpencTBeHHO npenmecTByrom;ero 

OIIl>ITa, HeSaBHCHMO OT pe3yJII>TaTOB BCeX OCTaJII>HhlX npe.n;I>Iti;y.m;nx 

onbITOB. OnnCI>IBa.H npo:a;ecc ycTaHOBJieHH.H cTaTHCTH"tiecRoro paBHO

BecnH, Ml>I C"IJHTaeM, "IJTO Bepo.HTHOCT:H ncxoti;a MaRpOCROIIH"llecRoro 

OIIl>ITa, npOBeti;eHHOro B JJ;aHH:bIH MOMeHT, :a;eJI:uROM onpe;ueJIHIOTCH 

Ma:HpOCROIIH"tleCR:UM COCTO.HHHeM B HeROTOPl>IH, 6oJiee paHHHH MO

MeHT. AeiicTBnTeJILHo, He TOJI1>RO Han6o;rree BepoHTHhlii MaRpocRo

IIH"tiecRnii xo.n; npo1~ecca onpe,u;eJI.HeTC.H XOT.H 6LI npnH:a;nnnaJII>HO 

np:n IIOMODJ;H ypaBHeHHH HIIHeT:uKH MaRpOCROil:U"tleCKH 3ati;aHHhIM Ha

qaJII>HhIM COCTO.HHHeM, HO II Bepo.HTHOCTII OTRJIOHeHnii MoryT 6-IiITh 

onpeti;eJieHbI, TaRme XOT.H 6LI npn IIOMOIQH Teop1u1 cpJIIORTya:a;nn 7 

-qepe3 Ma:HpocRon1P1ecRne BeJIH'fHHLI, xapaRTep1rnyrom;ne Ha-qa~b

Hoe cocTo.fIHne. EcTeCTBeHHO 61>1JI0 6u noaToMy nuTaTI>CH npnMe

HHTb R onncaHHIO npo:a;eccoB B cTaTHCTJI'qecRnX CHCTeMaX c:xeMy 

:a;enen MapRoBa. 
MLI MOmeM nonHTaTI>C.H ti;aT:b lfHTepnpeTa:a;nro sToii c:xeM1>1 

npn IIOMO.II{H npencTaBJieHllH RJiaccnqecROH MeXaHHKH) BBO;zJ;H B 

RaqeCTBe COCTOHHHil H"lleHIUI cpa30BOro npocTpaHCTBa H onpene

JI.H.H Bepo.fITHOCTH nepexoti;a _\. Memp;y .H"qeih~aMH B COOTBeTCTB1U1 
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c OCHOBHbIMH np1nmHnaMH RJiaccn11ecROH cTaTHCTHlJeCROH Me

xaHHHH (T. e. RaR OTHOIIIeHMe Mephl MHOIBeCTBa TO"tieR, 

ocymecTBJIHIOID;HX nepexo,u; H3 0.rtHOH HlJeHRR B .rcpyryro, R 

Mepe MH07:heCTBa BCeX TO"l'.leR HCXO,rcHOM H"lleHHH; CM. § 4-19). 
0JJ;HaHO npn 8TOM MbI CTOJIRHeMC.H cpa3y co cne.rcyIOIQllM npe

IlHTCTBHeM: onpeneJieHH8H T3RHM Oopa30M BepOHTHOCTHaH CXeMa, 

BOo6m;e roBopa, He HBJIHeTCH :uennro MapRoBa. HaR noRasan 

AJJ;aMap [18], yRa3aHne Ha TO, H3 RaRoli H"l'.leMRH nepeIIIJia cncTeMa 

B J);aHHyIO H"l'.leiiHy' BOo6m;e roBOp.H, Il3MeHHeT 3Ha'lleHHe BepoHT

HOCTeH nepexoAa, ycTaHOBJieHHhle .no 8TOro yRa3aHHH. 8TOT pe-. 

3YJII>TaT 03Ha-qaeT' TaHHM o6pa30M, "IITO TO onpe,rceJieHHe BepOHT

HOCTH, ROTopoe MOIBeT 6bITb ,rcaHO Ha OCHOBe HJiaCCRlieCROH Mexa

HHHH MaTeMaTH'lleCRH HenpoTHBope11HB:bIM o6pa30M H B corJiaCHH 

c o6m;HMH npnHn:nnaMH HJiaCCHlJeCROH cTaTHCTHlJeCROH MeXaHURH 

(paBHOBepoHTHOCTbIO Ha'llaJII>HhlX cocTOHHHii), He 6oJiee "lleM .B He

ROTophlx "tiaCTH.bIX cJiy"tiaHX MomeT npHBeCTH R OilHCaHHIO npon:ec

COB JJ,BHiI\eHHH 4><:130BOro npocTpaHCTBa JllIHaMHlJeCRHX CHCTeM np11 

noMom;n :qenen MapROBa. ~JIH onpe,rceJieHHhIX .rcnnaMn11ecHnx en- ~ 
CTeM,-· a HMeHHO, c J a T H c T n -q e c R H x c H c T e M - 1?l 

np11 onpeAeJieHHOM Bbr6ope H"l'.leeR 4>a3oBoro npocTpaHCTBa, -

a HMeHHO, «MaRpOCROilH"l'.leCRHX» o6JiacTeii 4>a30Boro npocTpaHCTBa

cxeMa MapROBCRHX uenen ~eMCTBilTeJibHO ORa3IJ:EaeTCH npll:lVIeHH
MOH c JJ;OCTaT011Hoi1: cTeneHbIO T01IHOCTH. Ho cJie.nyeT HaJIOMRHTI>, 

lJTO Il B 8THX "1'.IaCTHhlX CJiy"l'.laHX, n B o6m;eM CJiy"tiae, IlORa Mhl OCHO

BI>IBaeMCH Ha RJiaccn11ecn:oi1: MeXaHnHe, MI>I MOIBeM rOBOpHTI> JIIIIIIh 

0 'MaTeMaTH1IeCRll HenpOTHBOpe1IHBOM onpe,rceJieHHH BepoHTHOCTH .. 

Ilpn 8TOM Mhl UeJillHOM OTna3hlBaeMCH OT B03MOIBHOCTll paccMaT

pHBaTb aaROHI>I BepOHTHOCTHbIX pacnpe,rceJieHHII HJiaCCHlJeCHll onpe

neJieHHbIX Ha"tiaJII>HbIX MHRpOCOCTOHHHH RaH 3aROHbI 4>H3H"l'.leCHHe~ 
TaH HaR (n Ha aTo Mhl yme yRa31>IBan11) nocJieJJ;HHe xapaRTepnayroT

CH Heo6xo,rcHMOH CBH3I>IO npe,unocbIJIOH npHMeHeHHH 3aHOHa II CJie.rc

CTBHH, BbITeRaIOIQHX H3 3aROHa, B TO BpeMH RaR B HJiaCCHlieCROll 

Teopnn TaRaH CBH3I> He MomeT 6bITI> ycTaHOBJieHa. Ho 1 ocTaBJIHH 

B CTOpOHe apryMeHTbI § 12-14, MLI MOmeM YTBepm,rcaTI>, 'llTO B: 

p a 3 M e III H B a m II( 1?l x c H c H c T e M a x' npn. BilOJIHe ecTe-

CTBeHHhlX H TeCHO npHMhlRaIOIQHX H CBOiiCTBaM pa3MeIIIHBaHHH .rco

IIOJIHHTeJibHbIX .rtHHaMn"l'.leCRHX n p e J]; n 0 JI 0 m e H II H x, npo

QeCC penaRCaQHH c npaRTH~eCRH ~OCT8TO~HOH CTeneHbIO TO~HOCTH 
6yJJ;eT onHChlBaThCH c noMOIQI>IO n:ene:i1: MapRoBa. l=(encTBHTeJII>Ho, 

B npo:qecce pa3MeIIIHBaHHH o6naCTI> 0 1 4>a30Boro npocTpaHcTBa, 

COOTBeTCTByrom;aH JII060MY H3 MaRpOCROilHlJeCHHX COCTOHHHii, 3a 

BpeMH MaHpOCROnll"l'.leCHoro H3MeHeHHH t1 (T .. e. 3a TaHoe BpeMH, 

B Te"l'.leHHe HOToporo npOH30H.rteT MHHHMaJII>HOe MHHpOCHOillll.JeCHll 

3aMeTHOe R3MeHeHHe COCTOHHHH) 6y.rceT npo11cxo,rcllTI> H3 pHJJ;a ,rcpy

rnx «MaRpocRoTIHliecHHX» o6JiacTen O', O", 0"' 11 T. Jl. ByAeM 
-- <.JI ~ v 

HCXOJJ;W.l'L. H3 npeJJ,IlOJiomeHHH, "l'.ITO TO'llRH Ramp;oH 113 ooJiaCTe:H 
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O', O", O"' H T. Jl. 3a npeMH Ma:RpocRonn11ecRoro H3MeHeHnH t1 ne

peMeinamTCH no o6JiaCTH 01 npn6JIH3RTeJII>HO paBHOMepHo (TO"l!HOe 

orrpe~eJieHne aToro nononHnTeJII>HOro CBOHCTBa pa3MeilIHBarom;Hx

cH c11cTeM cM. B rJI. V). Torna ecTecTBeHHO npe~nonomHTI>, "l!TO 

eCJIR HeROTopoe COCTOHHHe 02 npoHCXO}lRT H3 COCTOHHHH 01 c He

ROTOpoil BepOHTHOCTl>IO P1.2 3a TaROe me RaR t1 IIO nOpHJJ;Ry BeJIH

"'IHHbI BpeMH t2 ( 8TO 3Hat:IRT' t:ITO ~OJIH TOt:IeR 01' norra~arom;a,JI B 0 2' 

panIIa p 1,2 , T. e. paBHa, no onpe~eJieHRIO, BepoHTHOCTH nepexo;n;a), 

'TO ]lOJIJI TO"'Iel\ R3iR]lOrO H3 MlIO>I{eCTB 0 10;
1

, 010;
1

, 0 10;:' H T. Jl. 
(T. e. MHOiR€CTB, o6pa3oBaHHbIX TeMH -qacTHMH 01' .hOTOpbie 3a 

BpeMH t 1 npon30ilIJIH H3 O', Or.', O"' H T. ;u.), nonaBIIIaH 3a BpeM.H t 2 
B 0 2 , TaRme npn6JIH3HTeJII>HO paBHa p 1 , 2 • IlpM aTOM ycJIOBHH, 

RaI< nerHo BnneTI>, cxeMa n;eneii MapHoBa ne.rraeTc.H npn6JIM3nTeJII>

JIO npnMeHHMoi1. CJie~yeT JIHIIII> OTMeTMTI>, t:ITO MaHpocRonn-qecRHe 

o6JiaCTM, COOTBeTCTByrom;ne pa3Jil1qHb™ 3Ha"lleHRHM MaRpOCROnH

"'lleCHHX ~apaMeTpOB, Hl'JRa:f\ He MOryT Ct:IRTaTI>C.H npH6JIH3HTeJII>

HO paBHbIMH no BeJIH"'IHHe, a B03pacTaIOT no Mepe np116JinmeHHH 

I{ paBHOnecnro B orpoMHOe t:IHCJIO pa3. · IIoaTOMy (HaH BHJJ;HO 

l13 coo6pameHHii o6paTHMOCTH ypaBHeHHM MexaHHRH l1 HJIBapnaHT

HOCTH 3Ha"'IeHHH MaRpOCROITH"lleCHllX napaMeTpOB no OTHOIIIeHMIO 

R o6pam;eHHIO MRHpOCROnHt:IeCRHX CROpOCTeii:) name npH6JIH3H

TeJI.bHO ueJI:b3H rOBOpHT:b 0 co6ino~eHHH ycJIOBHR CIIMMeTpHH Be

poRTHOCTeii nepexonoB Pih === Pki· 
§ 19., B § 2 H 4 OhlJIO noRa3aHO, "l!TO B Rnaccn11ecnoii Teopin-r 

)];JIH MMHpOCRon1rqecn:oi1 HHTepnpeTaI_J:HJiI CTaTHCTHRH He06XOAMMO 

npe~nOJIOlliRT:b, t:ITO IlOCJie Hat:IaJI:bHOrO On:bITa, :BbI]leJIHBmero 06-

JiaCT:b df 0, ocym;ecTBJieHHe Toro HJIH HHOrO H3 MHRpOCOCTOHHHM 

aTOM o6JiaCTH onpeneJIHeTC.H HeKoTopoii cpynuune:H, onHc1>1Barom;e-li 

3aRoH pacnpe~eJieHH.H Bepo.HTHocTeil. B HaCTO.H~eM naparpacpe MI>I 

pe3IOMnpyeM OCHOBHbie yTBepmneHHH, ROTOphle Ha OCHOBaH.IIH 

II pO;J;:bI~YII-(ero MOryT 6bIT:b cneJiaHbI OTHOCHTeJibHO aTOH cpyHRJJ;RH. 

AnH pa3MeIIIHBarom;nxc.H cncTeM npeneJII>Hoe, npn t ~ex>, pac

npe;n;eneHne nepoHTHOcTeii JII06I>Ix, aapaHee cpnn:cnpoBaHHhIX 06-

nacTeii, O'lleBHAHO, He 3aBHCHT OT n11na HffqaJII>Horo pacnpe~eJie
HH.H, JIHIII:b 61>1 IIOCJienHeO 6I>IJIO Henpep:bIBHbIM (CM. npe;J;I>IAY~Hii 
naparpacp). IloaTOMy, ecTeCTBeHHO, MOiR'.eT B03Hl1RHYT:b M:bICJI:b 0 

B03MOiRHOCTR o6ocnoBaHRH CTaTHCTI1RH H, B "1!3CTHOCTH, B03MOJR

H0CTH noJiyt:IeHHH Bcex CBOHCTB peJiaRcan;HH, HCXO}lH M3 O}lHOrO 

nnrrr1> npennonmnenn.H, "l!TO Ha"'IaJII>HI>Iii 3aHoH pacnpe~oneHlUI 
BOpO.HTHOCTOM .HBJIHeTCH a6coJIIOTH0 IIenpepbIBHbIM (HO npH aTOM 

yc.nOBRH, T. e. ycJIOBHH, "l!TO onpe;n;enHeMa.H HM BepOHTHOCTb JII06oii 

o6JiaCTH CTpeMHTC.H R HYJIIO BMeCTe c Mepoii 8TOH o6JiaCTH, OH co

Bep1~eHHO npOH3BOJieH). -YRameM npem}J;e BCero, IIO"lleMy TaROe 

npe;n;noJiomeHne He MomeT npnBeCTH H n;enn. 

Tpe6oBaHne onHoii JIHilll> a6coJIIOTHoiI Henpep1>1BHOCTH Hey~o
BJieTBopnTeJinHO XOT.H 6I>I IIOTOMY' t:ITO a6coJIIOTHO HenpepI>IBHbIH 
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3aROH MOiI\eT 06Jia)J;aT1> -qpe3B:bfl:la:HHO pe3RMMH M3RCHMyMaM.M B TOlI

Rax (<3HOMaJII>Hb!X» o6nacTeii (T. e. o6JiacTeiI, TO"IIRH ROTOpbIX onpe

,rceJIHIOT He y,rcOBJieTBOpHIOIQllM 3aROHaM RHHeTHRI1 xop; npon;ecca; 

CM. § 17). Ecnn aTn MaRcHMYMI>I 6yJJ;yT .rcocTaTO"IIHO pe3RHMH, TO 

c Bepo.HTHOCTI>IO, 6JIH3ROH R e,rcHHHn;e (HJIH npoCTO c BepO.HTHOCT:bIO, 

panHOil eJJ;HHHn;e, ecJIH BHe «aHoMaJI:bHOH» o6JiaCTll cpyHRUHH pac

npe,rceJieHH.H o6pall(aeTc.H B HYJII>), npon;ecc penaRca:u;nH 6yJJ;eT 

npOTHBopeqMT:b 3aROHaM RHHeTHRH. 

MmKHO onpeJJ;eJIHT:b RJiacc .rconycTHlVIbIX HaqaJII>HhlX cpyHRu;n:H 

pacnpeneJieHMH 6onee TO-CIHO. IIycTI> Ha"11aJI1>H1>1n onbIT BhlJJ;eJIHJI . 

HaRyIO-JIH60 «.rconycTHMyIO»' B CMbICJie ycJIOBHM § 8 H 17' o6JiaCTI> 

. ~r o· Mepa TO"lleR ,rcaHHOro MaRpOCROTIH"lleCROrO COCTOHHHH (~f o), 
npHBO,[(JIIQHX R nepexo.rcy B MeHee paBHOBeCHOe COCT~.HHHe, paBHa 

Mepe TO"lleR 8Toro MeHee paBHOBeCHOrO COCTO.HHH.H. IloaTOMy OTHO

meHHe Mep TO"lleR HCXO,[(HOH MaRpOCROillfqeCROH o6JiaCTH ~r OJ 

npH.BO,rc.HlifHX R TelieHHIO npou;ecca TIO ypanHeHH.HM KHHeTHRlf, H 

Mepe TO"lleR, npHBO,rcHm;Hx R TeqeHHIO npon;ecca, Hapyrnamll(eMy 
L\s 

8TH ypaBHeHHH, paBHO e k ' r.rce ~s - pa3HOCTb oHTpon:uii ,rcaHHOro 

MaRpOCROnHqecRoro COCTOHHll.H n MeHee paBHOBeCHOrO COCTOHHHH. 

CneAoBaTeJII>HO, ,rcJIH Toro "11To6nI c no,rcaBJIHrom;e:li BepoHTHOCTbIO 

3aROHbl RHHeTHRll 6bIJilf ynoBJieTBopeHI>I, pacnpe,rce;rreHne BepoHT

IIOCTH nHyTpn ~r 0 .rconm:Ho 6n1T1> «6JIH3I~HM R paBHOMepHoMy» 

(CM. Ro1reu; § 14). foBopH ToqHee, ecJIH 61>1 pacnpe,rceJieH1rn BHYTPH 

~r 0 He 6nIJIO 6JIH3RHM h paBHOMepHoMy' TO 33ROH:bl RHHeTI:IHH MOr

JHI 61>1 6I>IT:b HapyrneHbI. MomHo eme cy3HTI> RJiacc cpyHRJJ;Hii pacnpe

.rceneHHH, eCJIH 11CXO,[(llTb E3 Heo6xo,rcHMOCTM y,rcoBJieTBOpHT:b He 

TOJI:bRO 3aROHaM RHHeTHRH, HOM 3aROHaM cpJIIORTyan;nii. 3HTpOilHH 

COCTOHHHH nponop:u;noHaJI:bH3 Jiorap11cJ>My o6'heMa COOTBeTCTByIO

Il(eii o6JiaCT:H (CM. § 5); noaTOMY BeJIHqHHa, ycTaHaBJIHBaeMaH TeO

pne:H cpnroRTyan;nii ,[(JI.H BepOHTHOCTH B03HHRHOBeHM.H MeHee paBHO

neCHOI'O COCTO.HHHH 02 H3 ,rcaHHOro MaRpOCROilH"lleCROrO COCTO.HHUH 
Lis S2-S1 

-- m(O) 
0 1 , paBHa eh =e h === m(O:) • CJieJJ;OBaTeJI1>HO, cpyHRJJ;HH pacnpe-

JJ;eJieHMH, ,rcarom;He npaBHJil>Hbie BeJIHqHHbI Bepo.HTHOCTe:M cpJIIOR

Tyau;n:H, ,[(JIH H a m .re 0 ii H3 -qac~en 3a,rcaHHOH o6JiaCTlI ,[(OJliRHbI 

J);aTb BepOHTHOCT:b, nponopuHOH8JII>IJ:YIO Mepe 8TOH -qaCTH, T. e. 

,[(OJI7RHbI 6bIT:b paBHOMepHbIMH. 11.ivrnHHO 8TH coo6pameHHH ( B OTJIH

"l!He OT Henp11MeHMMbIX R ,rcaHHOMy cnyqaro coo6pameHHH HHBapnaHT

HOCTH MepbI BepO.HTHOCTH OTHOCHTeJI:bHO ,[(BH)HeHMH, CM. § 14) onpe

)leJIHIOT n RJiaccnqecROH TeOpHH paBHOMepHOCTb cpyHRIIllH pacnpe

.rceJieHHH B ~f o· 0TRJIOHeHEH OT paBHOMepHOCTH MOrJHI 61>1 61>1Tl> 

,u;onym;eHbI JIHIIII> TIOCTOJibRY' IlOCROJII>RY ,u;onycHaeTC.H B03MOIB

HOCTI> Toro, qTo cpJIIORTyan;HOHHaH cpopMyJia He COBCeM TOqHa; 

JJ;JUI TaROrO ;rI;Oilyrr(eHHH y Hae HeT HHRaRHX OCHOBaHHH. TaRH~ 
o6pa30M, corJiacyroll{HeC.H c 3aROHa:MH RIIHeTHHH lI cpJIIORTyan;HH 
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c}>ynRD;HH ·pacnpei:i;eJieHIUI ,[(OJIJRHbl 6I>IT:b OTJlH"CIHbI OT HyJI.H Jlllillb 

BHyTpu o6nacTeii onpe,rceJieHHOro Tnna - o6nacTe:i1:, .rconycTHM1>1x B 

CMiiICJie § 17' H ,[(OJliRH:bI 6HTl> BHYTPM STHX o6JiacTeii IIOCTOHHHbI. 

MI>I roBopnnn yme, B CHJIY HaRMX npuqHH B RnaccJtiqecRoiI 

Teopnn IIOCTyJiaT cym;eCTBOBaHH.H TaHHX cpyHRUMH pacnpei:i;eJieHH11 

He MOllieT cJiymHTl> )l;Jl.H IIOCTpOeHH.H c}>H3H1IeCROH CTaTHCTHHH Ha 

1\UIRpocRonn-qecRo:iI ocHoBe. HpoMe npnHu;nnHaJII>HbIX apryMeHTOB 

§ 12 H 13, IIOHa3bIBaIOil(HX, 'llTO B RJiaCCH'lleCROil TeOpHH IIe MOmeT 

6bITl> o6ocHOB8HO cymeCTBOBaHne JII06oro, B TOM 1IHCJie H a6co

JIIOTHO Henpep:bIBHOro, Bepo.HTHOCTHOro 3an0Ha, MbI IlOHa3aJIH B 

§ 15, 1ITO CHCTeM:bI «peaJII>HOrO» aHcaM6JIH ( 0 ROTOpbIX M:bI TOJll>RO 

H MomeM roBopnTI> B Rnaccn11ecR0Il: Teopnn, ecnn y11ecT1> § 12 n 

13) He MoryT 6:bITl> HCIIOJll>30BaHbI ,[(JI.H MHTepnpeTaunH 3aROHOB 

cTaTHCTJu~n. HpoMe Toro, MI>I Bnp;eJIH B § 14, 11To pacnpei:i;eJieu:nH, 

cnoco6Hl>Ie y,rcoBJieTBOpHTl> 3aROHaM RHHeTHRH H 3aROHaM cflJIIORTya

:QHH (T. e. «6JIH3RHe R paBHOMepHbIM» n: paBHOMepH1>1e), npoTMBOpe

-qaT onblTY B .rcpyrnx OTHOllleHH.HX. B caMOM .rcene, cTporo roBop.H, 

MOiRHO JJ:OilyCTHTI>, 1ITO pacnpeJJ;eJieHH.H B «peaJII>HOM» aHCaM6Jie, 

«6JIH3RHe H paBHOMepHOMy» B Ram,rcoM MaRpOCHOIIH1IeCROM COCTOH

HMH, He HBJIHIOTC.H «6JI113RHMH R paBHOMepHOMy» B qeJIOM -

Ha IlOBepxHOCTH 3a,rcaHHOil aHeprnH ("CITO npOTHBopeqnJIO 61>1 OilhlTY, 

cp. § 14); HO ~onyll(eHne pacnpe;:reneHn:H., paBHOMepHI>IX BHYTPH 

JII06oro MaRpOCROilH1IeCHOro COCTO.HHH.H, BO BC.HROM cny11ae npM

BO,[(HT I~ pacnpe.rceneHH.HM, paBHOMepHhlM B l(eJIOM, Ha BCeH IlOBepx

HOCTH 3a,rcaHHOH SHeprnn. 

3To nocJie,rcHee npoTHBope-qne c on1>rroM MOmHo 6I>IJIO 61>1 ycTpa

HHTI>' np:nH.HB, "CITO pacnpe)l;eJieHHe B «peaJII>HOM» aHCaM6Jie HBJIHeT

CH paBHOMepHbIM JIHIIIb BHYTJHl Ram~oli n3 MaHpocRonlftlecRMX 

o6nacTei1 3 a ii; a H H 0 r 0 THna MaRpOCROIIH1IeCRHX COCTO.HHJIH 

. n He .HBJIJieTc.H paBHOMepHI>IM BHYTPH o6JiacTen ,rcpyrnx THIIOB MaRpo

c1~onH11ecKnx COCTO.HHHH, CJie]IOBaTeJII>HO, He .HBJIHeTC.H paBHOMep

H:bIM B u;eJioM. TaRoe npeii;nonomeHHe, ,rcame ecJIH 3a6I>IT1> 060 Bcex 

OCTaJII>HbIX B03pameHHHX, 6I>IJIO 6I>I c}>H3H1IeCRH RpaiIHe CTpaHHI-,IM, 

TaH RaR 03Ha11ano 6I>I, "CITO ,[(Jl.H .rcpyrnx B03MOiRHbIX MaHpOCHOIIJf'Ie

CHHX OIIbITOB 3aHOHbI HHHeTHRH n c}>JIIORTyaun:H He 6I>IJIH 61>1 cnpa

Be,rcJIHBl>I. HpoMe Toro, H npn TaRoM npennonomeI-IHH apryMeHTM 

§ 12, 13 H § 15 u;eJIHROM coxpaH.HIOT CBOIO CHJIY (npH11eM IIOCJie,rcHHe 

i:i;enaIOTCH oco6eHHO HarJI.Hp;HbIMH, TaR RaR B STOM cny-qae npHXO

J];HTC.H rOBOpHTl> 0 «peaJII>HOM» HecTan;HOHapHOM aHCaM6Jie - aHCaM-

6ne CHCT0M, B3.HTbIX B JiaHH:bIR MOMeHT; ]lame pe3yJin'.FaT:bI OII:bITa Ha.re 

-naHHOH CHCTeMOH B p a 3 H :bI e MOMeHThl ee SBOJIIOJJ;HR He MoryT 

6I>ITI> HCIIOJl:b30BaH1>I ,[(Jl.H o6pa30BaHHH TaRoro aHCaM6JI.H). 

C)l;eJiaeM e~e ori;Ho 3aMe11aHHe, coBeprneHHO 011eBn,rcHoe nocJie 

BCero CRa3aHHOro: ,[(Jl.H HHTepnpeTaqHH cTaTHCTHHM, B 1IaCTHOCTH 

~Jl.H yi:i;oBJieTBOpeHHH 3aROHOB RHHeTHRM B HJ13CCH1IeCHOH TeOpHH, 

HeAOCTaTO:Ho J!P0AilOJIOmeHM.H 0 pacnpe~eJieHMHX, «paBHOMepHblX 
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B MaHpOCROIIlflieCROM CMI>ICJie»' T. e. :rr;aIOIT(HX o:rr;nHaRoByro BepOHT

HOCTl> J:(JIH 3a:rr;aHHOro Tnna «MaRpOCROIIHqeCHilX H"lleeH» II npo1m

BOJI:bHhIX npn ::lTOM ycJIOBHil BHyTpn H"l!eeIC 3To BHJ:(HO Henocpe:rr;

CTBeHHO, HanpHMep, Il3 COIIOCTaBJieHHH o6paTnMOCTH RJiaCCH"lleCROH 

MeXaHllRH Il rroro 06CTOHTeJI1>CTBa, qTO JII063H 06JiaCTl> Lif, B cn;iy 

pa3MernnBaHJUI, npH }J;OCTaTO"l!HO 6oJibIDilX BpeMeHaX pacnpe:rr;e

JIHTCH «paBHOMepHO B MaRpOCROilH"lleCHOM CMbICJie». 

§ 20. IIaparpac}>oM 19 MhI 3aROH'IruIH o6IT(ee nccJieJJ;oBaHne 

:B03MOiRHOCTen' npe:rr;OCTaBJIHeMbIX RJiaCClltieCHOH MeXaHHHOH }J;JIH . 

nocTpoeHnH cTaTnc~n:-qecHo:H c}>H3HRH. B H3CTOH~eM naparpac}>e MhI 

OCTaHOBIIMCH Ha HeHOTOpl>IX Teopnnx II TO"CIRax 3peHHH, TaRme 

ncxonnrn:nx n3 RJiaccn-qecRoii: MexaHHRH, HO He nMerom;nx o6mero 

xapaRTepa, T. e. He OTHOCHIT(IlXCH R TOH MaRCHMaJII>HO rnnpoROH 

IIOCT3HOBRe 3a:rr;aqn, ROTOpaH B006~e B03MOmHa B RJiaCCH"lleCROH 

Teopnn (cM. § 8). MnI ocTaHOBHMCH JIHIDI> na HeR0Top1>1x TO"l!Hax 

3peHHH, npeACTaBJIHIOIT(HX HaH60JI:bIIIHll HHTepec, Il He 6y:rr;eM 

CTaBHT:b ce6e u;eJII>IO IIOJIHOTY o63op_a MHOrO"l!IlCJieHHhlX pa6oT, 

IIOCBHIT(eHHbIX aTOH TeMe. 

a) OcTaHoBHMCH npem:rr;e Bcero Ha npe:rr;nomeHHO:ii Bon1>n;Ma

HOM IlHTepnpeTan;nn J-/-TeopeMbI npH IIOMOIT(H TaH Ha3binaeMOH nn

J.l006pa3HOH llJIH cTyneHtJaToii J-J-RpnBoiL CyTn BTOH HHTepnpeTa

n;HH 33RJIIO"l!aeTCH, RaR H3BeCTHO, B CJie.n;yrom;eM: eCJIH H3o6pa

maTI> rpac}>lflieCRH 3aBHCilMOC1,:b ::lHTpOIIHH OT BpeMeHn, TO, BbI).l;eJIHH 

Te TO"l!HH HpHBOH, ROTOpbie COOTBeTCTByIOT 3a:rr;aHHOH op:rr;nHaTe, 

T. e. 3a:rr;aHHOMY HeMaRCHMaJI:bHOMy 3Ha"lleHHIO aHTpOIIIlH (TO"l!Hee 

rOBOpH, BbIJ:(eJIHH Te 0Tpe3HH CTyneH"l!aTOM HpHBOH, I<OTOpbie co

OTBeTCTBYI01' :rr;aHHOMy MaRpOCHOIIH"tleCROMy COCTOHHHIO c :rr;aHHbIM 

3IIa"l!eHneM anTponnn)' Ml>I MOiU:eM C"IJHTaTL, "l!TO no:rr;aBJIHIODJ;aH 

"l!aCT:b TaHHX TO"lleH COOTBeTCTByeT TOlJRaM MHHHMyMa HpHBOH. 

Mcxo:rr;H H3 aToro yTBep>R:rr;eHHH, :rr;eJiaeM BhIBO:rr; o TOM, 1ITO ecnn 3a

:rr;aHo HeM3RCillVI3Jll>HOe 3Ha"l!eHne aHTpOIIIlH, TO c no:rr;aBJIHIODJ;eH 

BepOHTHOCT:bIO ::lHTpOIIHH 6y:rr;eT B :rr;aJI1>HelirueM B03pacTaTI> (a B npom

JIOM OHa c no:rr;aBJI.HIOIT(e:H BepOHTHOCT:bIO y6nIBaJia). I1MeHHO aTa 

nHTepnpeTaunH J-/-TeopeMhI 61>1Jia Bhl:rr;eJieHa 3peHc}>ecTaMH cpe:rr;n 

:rr;pyrnx HHTepnpeTan;nli RaH nnmeHna.H npoTHBopeqn:ii H Hanny~
rnnM o6pa3oM nepe:rr;aroDJ;a.H cyTI> J-J-TeopeMI>I [1, 19]. llinpoHo pac

npocTpaHeHo MHeHMe, "l!TO TaRilM nyTeM J-/-TeopeMa MOmeT 6bITL 

IIOJiy"lleHa Il3 OJ:(HOro JIHIIIl> yTBepm:rr;enHH ( 9RBHBaJieHTHOro, RaH 

JierRo BH:rr;eT:o, npe.n;rnecTByromeMy) o TOM, "IITO Ram}J;oe 6on1>mee 

3Ha"lleHne 9H1,pOIIHH (6onee paBHOBeCHOe COCTOHHne) ocyll(eCTBJIHeT

CH B Te"lleHHe no;:i;aBJI.HIOIT(e 6on1>rnero BpeMeHH, "lleM Bee MeH1>rnne 

3Ha"lleHn.H {MeHee paBHOBeCHhrn cocTO.HHHH). CaMO aTo yTBepm:rr;e

Hne, ROTOpoe MomeT 6bITl> Ha3BaHO H H T e r p a JI b H 0 ii 
H - Te 0 p e M 0 :ii (TaH Hal\ OHO OTHOCHTC.H H IIOBe:rr;eHHIO ,n;nHaMH"lle

CI-\OH TpaeRTOpHn CHC"reMhI 3a 6ecHOHe"l!HhlH npoMemyTOR BpeMeHH), 

MomeT 6bITI>, HanpnMep, IIOJiy"lleHO HaH CJie:rr;CTBHe aprOAH"tleCHOH 
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TeopeMhl (,nJHI IlO"IITH BCex Ha"CJBJiblffiIX COCTO.HHMH). 11.HTerpaJibHa.H 

J-J-TeopeMa HBJI.HeTC.H, TaRHM o6pa30M, yTnepm,neuneM "'IIICTO ,nnHa

Mil1:IeCHHM H HH B Rauoil Mepe He co,u;epm11T BepOHTHOCTHbIX IIO

HHTHM. )J:n.H Toro "IIT06:n1 nepenTH oT Hee R J-J -TeopeMe B 061>PIHOM 

CMbICJie, rJJa~nme:ii:, "IITO B }J;aHHl>Ill MOMeIIT npn 33;IJ;3HHOM 3Ha"lle

HHH aHTponnn nop;aBJIJirome BepoHTHO nocJJeAyromee no3pacTaHne 

8HTpOIIHJI, T. e. RaR 61>I }{ JI 0 Ra JI I> H 0 i1: I-I-Te 0 p e M e, 

HMeromeii yme Bepo.HTHOCTHblH xapaRTep, Heo6xo;nJIMO, BODpeRH 

OTMe"tleHHOMY Bblllle MHeHnIO, BBeCTM BepOHTHOCTHI>Ie npeATIO

Jl om eJI11H. 

8Tn Bepo.HTHOCTUbie npe11JIOJI01ReHHJI COCTO.HT B TOM, "'ITO TO"IIRH 

.MMHMMyMa RpMBOH, HOTOpbie BCTpe"llaIOTC.H no~aBJJHIO:rqe qacTO 

cpe,u;M Bcex TOqeR c 3aAaHHOH op,u;nHaToit, HBJIHIOTC.H B TO >Re 

BpeM.H TIO;IJ;3BJI.HIO~e BepoHTHl>lMH. 

B TO >Re BpeMH, Ha ocH0Ba1n1M cRa3aHHoro paHI>me JierRo Bn

,neTI>, "IITO, BBO)J;H T3RMM o6pa30M nepo.HTHOCTHI>Ie npe,u;IIOJI0'1\eHH.H, 

ROTOp:bie TOJI:bHO n ]l;eJiaIOT B03MOiRHhlM nepexop; OT (<IlHTerpaJII>HOH» 

.f/-TeopeIVlbI R «JIOn:aJII>HOlf}), Mb! }l;eJiaeM .nonym;eHHe, ROTOpoe 

OTHIOT(:b He HBJIHeTC.H JIOrn"lleCRM O"lleBH)l;HbIM H cpn3n1:IeCIU! upaBHJI:b

Hl>IM. B caMOM .nene, apryMeHThl § 12 n 13 ueJinl\oM coxpaH.HIOTC.H 

n no OTHOIIIeHMIO H paccMaTpHBaeMOMY c;rry-qaro. 8TH apryMeHT:bI 

CBO)l;MJIHCI> R HeB03MOiRHOCTH onpeAeJIHT:b ycnoBH.H OilbITOB, Heo6-

XOAHMl>IX )l;JIH Toro, 1:IT06I>I rrpoBepHT:b yRa3hlBBeMoe pacnpeAeJieHHe 

BepOJITHOCTeii, T. e. AJI.H Toro, 1:IT06bl IlPHABTI> eMy cp1I3HlJeCRHll 

CMI>ICJL PaccMaTpnBaeMa.H nocTaHOBRa 3ap;a-qn OTJUI'laeTc.H JHilIII> 

TeM, "IITO BMeCTO Toro, '1:1T06bI roBOpHTb 0 reoMeTplrtieCRUX Bepo.HT

HOCT.HX ( 0 BCex MHl\pococTO.HHil.HX Bhl,D;eJieHHOH o6JJacTn), M:bI I'OBO

pHM 0 BepoHTHOCTHX aJieMeHTOB p;ncRpeTHOrO 6ecROHe"l!HOI'O MHO

mecTBa, ROTOp:bie COOTBeTCTBYIOT pa3Jill1:IH:bIM ocym;eCTBJJeHHHM p;aH

HOI'O MaRpOCROnnqecROI'O COCTOHHHH (,naHHOI'O 3Ha"l!eHHH aHTponnn) 

npn ,nBnmeHHn no 3a,naHHOH 6ecROHe"IIHO npocTnparo:rqei1:c.H ,nHHa

MH"llecRofc TpaeHTopnn. ApryMeHTbI § 12 n 13 noRa31>1BaIOT, tITO 

He MOllieT JIMeT:b HnRaRoro cf>n3H"lleCROrO CMI>ICJJa RaTeropn.H HCII:bI

TaHnii, npE HOTOp:bIX TO"IIHH 3a,naHHOM )l;HHaMH"t!eCROH TpaeRTOpHn, 

xapaRTepn3yro:rq11ec.H onpe,u;eJieHH:bIM 311a-cieHMeM 8HTpOIIHM Il COOT

BeTCTByroru;ne p a 3 JI 11 -q H l>I M M 0 M e H T a M aBOJIIOIJ.MM CH

CTeMl>I, o6JJaAaJin 6I>I onpeAeJieHHhIMlf BepoHTHOCT.ffi\'III (nanpnMep, 

. 61>1JIH 61>1 O)l;HJiaHOBO BepOHTHbIMH) 61>ITI> o6napymeHHbIMH B A a H -

Hbill MOMeIIT. 

HpoMe Toro, B paccMaTpnBaeMoiI TpaRTOBRe J-/-TeopeMI>I npn 

noMom;n J-J-RpnBoii c caMoro ua-qana npeAIIOJJaraeTcH, "IITO ocy:rqe

cTBJIHeTc.H 3 a p; a H H a JI ,[(HHaMn"llecRa.H TpaeRTOpH.H (ROTOpa.H 

MomeT, uanpiIMep, o6na,u;aTI> aprop;n"llecHHMn CBOHCTBaMn). Ilony

-qaeMoe TaRnM nyTeM TOJJRoBaHne H-TeopeMi>I He p;aeT B03M07RHOCTH 

nony"IIHTI> ocHonnoe CBoicTno peJiaRca~nn - pacnpep;enenne co

CTO.HHMii IIOCJie BpeMeHH penaHCaI(Ilfi no cpJIIOHTyan;nOHHOH cpopMyJie 
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(CM. § 1). AnH nony"lleHIHI a Toro cBoncT Ba penaRcaunn Heo6xo

J:CHMO npeJJ.ITOJIOIBHTb' "IITO B Ha11aJII>HbIH MOMeHT COCTO.HHIIe CHCTe:J.\·Il>I 

3aJJ.aHo He TO"IIHO, a He:ROTOpoli Ha"l!aJI~HO:ii o6JiaCTl>IO, BHyTpH HOTO

poii onpei:ceneHo, HanpHMep, a6coJIIOTHO HenpepbIBHOe pacnpei:ce

JieHHe Bepo.HTHOcTe:li (CM. § 18). MM nHi:cenH TaHme B § 6, 1ITO He3a

BHCHMO OT cnoco6a onpe;neneHHH na11aJI1>HbIX COCTO.HHH:H O;llHH CBOH

CTB8 aprOJ:(H"IIHOCTll Hei:cocTaTO"l!HbI J:(JIH HHTepnpeTau;1nI CBOHCTB 

pena1waunn; Heo6xOJ:(HMO npe;nnOJIOIBHTI> pa3MeII.IHBaIO~MeCH CBOii

CTBa CTaTHCTH~eCRHX CHCTeM. 

HaRoHeu;, cnei:cyeT c;neJiaTI> 3aMe"llaHHe o TOii ROHRpeTHOH Be

po.HTHOCTHOE cxeMe, ROTOpa.H HCIIOJI1>3yeTC.R npu nepeXOAe OT HHTe

rpaJibHOH H-TeopeMhl R JIORaJII>Hoii. Ilpn TaRoM nepexoi:ce H3 cpaRTa, 

noI<a3bIBaIOII{ero, "IITO B HeROTOpOM MHOmecTBe (B HaII.IeM npHMepe -

MHOmecTBe TO'lleR c i:caHHOH opnHHaTOH) noi:caBJIHIOIQee 60JI:bIIIHH

CTBO aJieMeHTOB o6nai:caeT HeROTOpbIM npH3Hal\OM (B HameM rrpn

Mepe - HBJI.HIOTC.H TO"l!RaM:H MHHHMyMa)' i:ceJiaeTC.H B:bIBOJJ., "IITO 

o6HapymeHne Ha onniTe aJieMeHTa c aTHM npM3HaRoM noJJ.aBJIHIOII(e 

Bepo.HTHO. Ho J:CJIH aToro, 011eBMJ:CHO, Heo6xoAnMo, 1IT06R BHyTpH 

MHOmeCTBa cym;ecTBOBaJIO COOTBeTCTByrom;ee pacnpei:ceJieHHe Be

pO.HTHOCTeif, nanpn:Mep, "IIT06bI nee 3JieMeHThI 61>mH O;llHHaROBO 

Bepb.HTHbI. (II pe)l.eJil>Hbie 'IJaCTOCTH, ROTOp1>1e B HeROTOpux cJiy-qanx 

corJiaCHO TeopMH ROJIJieRTHBa, MOryT paccMaTpHBaT:bCH RaR Bepo.HT

HOCTH, B cJiy-qae paccMaTpHBaeMoii - 3apaHee 3ai:caHHoii, «peaJI1>

HOH» B CMI>IcJie § 13 - nocnei:coBaTeJI1>HocTn, 6e3 i:conoJIHHTeJI1>Hhlx. 

npeJJ;IlOJiomeHHH He MMeIOT HHRaRoro OTHOIIIeHHH R IlOHHTMIO nepoHT

HOCTH.) 0,u;Ha:HO JierRO BHJleTI>, "IITO HMeHHO Ta:«oe pacrrpei:ceJieHHe 

He MOIBeT IlOJIY"IIHTI> MaTeMaTH"lleCRH RoppeRTHOI'O onpe;neJieHHH. 

,[(ei'ICTBHTeJII>HO, B narneM rrpnMepe paccMaTpMBaeMoe MHOmecTBO 

aJieMeHTOB npeJJ;CTaBJIHeT co6oli J];HCRpeTHOe 6eCROHe"IIHOe MHOme

CTBO TO"lleR 6ecROHe11Ho npocTnparom;eifcH H-RpMBoii., o6Jiai:carom;nx 

JJ;aHHO:ii OPJJ.HHaToii. 3neMeHTaM me 6ecR0He1111oro i:cH.cRpeTHoro 

MHomecTBa, RaR noir;~epRHBaJI C. H. EepHrnTe:ifH [20], MbI He MO

meM npnnnca.T:b paBH:bIX BepOHTHOCTe:H 6e3 Toro, "IIT06H He npHTTII 

B npOTHBOpe"IIHe c OCHOBHbIM IlOCTyJiaTOM TeOpHH BepOHTHOCTe:i1, 

Jiea<Rll(HM Ta:Rme B OCHOBe npHMeIIeHHH IlOH.RTMH BepOHTHOCTH R 

OilbITY. 8TOT nocTyJia1, COCTOHT B ycJIOBHM paBeHCTBa cyMMbI BepO.HT

HOCTen e)l;HHHJJ:e - ycJIOilHM Il03BOJIHIOIQeM npe~JiomeHM.HM HCTHII

HbIM COilOCTa:BJI.HTI> BepOHTHOCTI> paBHyro ei:cHHMJJ;e, a npei:cnome

HHHM JIOIBH:bIM - BepoHTHOCTI> HYJII>. I1cxOJJ;H H3 npei:cnono1HeHMH 

paBHOB03MOIBHOCTH' MbI He MOI'JIH 6nI npnnncaTI> aJieMeHTaM Ha -

rnero MHOmeCTBa HH paBHOf'O HYJIIO (TaR RaR npn :3TOI\'.f H IlOJIHaH 

Bepo.HTHOCT:b 61>IJia 61>1 paBHa HyJIIO, Tori:ca Ra:R B i:cencTBH.TeJI1>HOCTH 

3aBeJ];OMO ocym;ecTBHJiac1> o,u;Ha H3 TO"lleR), HU OTJIH"IIHOrO OT HyJI.H 

3Ha1IeHH.H BepOHTHOCTH. 

Mo,RHO ycTaHOBHTI>, onna1\o, "IITO He TOJII>HO B npe,nnonomeHHH 

paBHOBepO.HTHOCTM, HO H npH JII060M ,u;pyroM pacnpe)l;eJieHHH' 



. ROTOpOe MOrJIO 6I>I npIIBeCTII Hae R neJHf - R JIOI\aJibHOH /-/-TeO

peMe, B03HlrnaeT aHaJIOrHtJHaH ,.rpy;D;HOCTb. g CaMOM ,u;e11e, eCJIIi 

B HameM npIIIV1epe BepOHTHOCTJI pa3JIJ:IqHhlX ToqeR H MoryT 6uTL 

HeO]:I;HHaROBbIMH, TO BO BC.HI<OM CJiy-qae pacnpei:i:eJieHI:Ie BepoHT

HOCTe:H ,u;on>RHO 6I:>ITb TaHnM, 'IIT06I>r np:n cyMMnpoBaHHH BepoHT

HOCTffH cyMMa pHi:i:a pacxoJJ;nnacb. B npoTIIBHOM cJiyqae, lllVIeH µ;eno 
yme c HOpMHpoBaHHI>IMR BepOHTHOCTHMll, MLI IIOJIY"f!HJill 61>1, qTo 

c BepoHTHOCTI>IO, CROJib yrO}J;HO 6;rrn3ROH R eAilHnue, ocymeCTBJIHeT

CH o;u;na H3 ,.ro"fleR ROHeqHoii, XOTH, MOllieT 61>1Tb, n COJ:I;epmameii 

O'tleHb MHOro aneMeHTOB, coBORYIIHOCTH. Ho na JIHHardn"tiecR01l 

TpaeRTOpIIII mv.reIOTCH y-qacTRH ~JIIORTya:a;IIH JII06oro BI:IJ];a, B qacT

HOCTH, CROJib yro;n;IIO ,D;JlHHHble y-qacTRH, Ha ROTOpl>IX 6onbmMHCTBO 

TC"fleR C 3a]J;aHHOR Op).l;IIJiaTOH He HBJIHeTCH rrO"f!RaMH MilHHMyMa. 

IloaTOMY )lJIH nepexoi:ca H «JIORaJII>HOH» fl-TeopeMe 61>IJIO 61>1 He

o6xoi:i:nMO yTBepm,u;aTb, qTo ynoMHHYTHM Bl>Ulle, ocym;ecTBJUIIO

IQnHCH c rrpaRTll"fleCHOH ]J;OCTOBepHOCTbIO yqacTOR ]:I;IIHaMnqecRoif 

TpaeRTOpHH ne HBJIHeTC.H TRKHM ((~JlIORTyannoHHhIM>} yllaCTROM. 

Ilo).l;06Hoe YTBepjH}.l;0HHe He IIMeeT HHRaHoro OCHOBaHnH, 11 npH

HHMaH ero, MH, no cymecTBy, npnnnMaeM caMy «JIORaJI:oHYID 

H-TeopeMy». 0"fleBHJJ;HO, "f!TO noJiy"fleHHoe TaRHM nyTeM 3Ha"tieHne 

BepoHTHOCTH Toro, llTO B J];eMCTBI:ITeJibHOCTM ocymecTBJIHeTCH TOTIRa 

MHHHMyMa, .HBJIHeTC.H CJie).l;CTBHeM Ramero npeir;nonomeHHH 0 TOM 

y-qaCTRe, ROTOpuif «BLr)l;eJI.HeTCH» c 110).l;aBJI.HIO~en BepOHTHOCTbIO 

(HJIH c }l:OCTOBepH.OCT:bIO, eCJIH MbI npeJ:I;IIOJIOlliIIM, "f!TO name pacn:pe

~eJieHne ,u;aeT OTJIIl~Hl>Ie OT HynH nepOHTHOCTll JIRIIIb Ha RaROM

JIH6o ROHeqHOM y-qacTRe). IloaToMy AJiff Toro, qT061>1 narn nepexoJJ; 

R «JIORaJII>HOM H-TeopeMe» ne 6HJI cne;u;cTBneM oir;noro JI:IIIIlb npo

H3BOJ1bHOro npeir;IIOJIOjl\eHHH 0 xa paRTepe «Bl>Ip:eJieHHOTO» HarnI:IM 

pacnpe,u;eneHneM ytJacTRa, Heo6xoJ:I;HMO rrpeJ:I;nonomHTb pacnpene

JieHne TaRIIM, qTo6I>I cyMMa Bepo.HTHOCTeii pacxo,u;nnac1>. II pn aTOM 

B03HllRaeT oxapaRTepH30BaHHRH BbIII!e ,.rpy~HOCTI>. 

Momno cHa3aT.b, 'IITO BepoHTHOCTHa.H cxeMa, ROTopa.H noaBoJin

Jia 6I>I HaM nepeiiTn OT «IIHTerpan1>noiI H-TeopeMI>I» R «JIOHaJibHOi», 

MomeT 6n1Tb nonyqeHa nmub cne;:i;yromRM nyTeM: npe)UIOJiaraeTc.H 

panHOMepnOCTb ToqeR .ROHe"f!HOrO HHTepBaJia (IIJIII, BO BCHROM CJiy

qae, Tanoe pacnpeJ:I;eJieHne, qTo6LI o,.rHOIIleHne BepoHTHOCTeii ToqeR 

MHHHMyMa H Bepo.HTHOCTH TO"fl0R, He HBJI.HIOmnxcH MHHRMYMOM, He 

6I>IJIO CJillIDROM MaJihlM), o6pa3yeTCH OTHOIDeHIIe cyMM BepO.HTHO

CTeii, paBHOe IIOJIHOH BepO.HTIIOCTH 06napymnT1> TO'IIRY MHHllMyMa, 

H 6epeTC.H npe,u;eJI 9TOro OTHOIIIeHH.H npu CTpeMJieHllil ,D;JIIIHhl y-qa

CTI\a R 6ecROHe"f!HOCTII. 3To,.r npe;a;eJI MOjl\011 61>1Tb OTOjH]:J;eCTBJieH 

c BepO.HTHOCT:bIO Toro, "f!TO ocym;ecTBHnmaHC.H B p:aHHOM Oill>ITe 

TOqRa c 3aJJ;aHHOH op;:i;nnaToii .HBJIHeTc.H TU11Hoif MllHHMyMa. Ho Ha 

OCHOBaHHH BCero CHaaaHHOro panbme JierRO BH)l;eTI>, 'IITO npHMe

H0HHe TaROE cxeMI:J JJ;aeT JIIDlll> RaqecTB0HH0 COBTia}J;aIOmn:H c na

CTO.fI~en H-TeopeMorr peayJibTaT. CaMa BepoHTHOCTHaH cxeMa HB 

118 



B HaHOil CTeneHl:I He COOTBeTCTByeT )l;eHCTBHTeJibHOCTII, Rar< no npn-

1.IHHaM, CBH3aHHbIM c apryMeH.TaMH § 12 ll 13, TaR H IlOTOMy, "IITOilpn 

npenen1>HOM nepexo~e MI>I MomeM roBop:nTb JUiillb o npe~ene Ha

aBaHHoro OTHOIIIeHHH cyMM BepOHTHOCTen, a He 0 CaMIIX npe)l;eJibH:bIX 

BepOHTHOCT.HX (TaK Han npe]leJI:bI BepOHTHOCTeil paBHnI nyJiro). 

CyrqecTBoBaHne aTHX BepoHTHOCTe:ll TOJibEO H Morno 6nI 06ocHo

BaT1> npHJJ;ann:e 8TOMY. OTHOIIIeHHIO yRa3aHHOro BilIIIIe cpH3H"llecKOrO 

CM:bICJia. 0TMeTlllVI erqe pa3, "l!TO o6JiaJJ;aIOrqIIe )l;aHHOH opJJ;IIHaToii 

TOTJRH .f/-Hpl:IBOH, COOTB0TCTByrorqen 3a)J;aHHOH Ll:HHaMnTieCROH TpaeR

TOpnn, .HBJI.HIOTCH aJieMeHTaMH 3 a p a H e e s a LI: a H H o ii «pe

aJI1>HOH» COBOHYITHOCTII B CMLICJie § 13, Il paCCMaTpIIBaeMoe OTHO

meHHe Bl>IpamaeT BepOHTHOCTb ocyrqecTBJieHH.H JII06oro H3 9JieMeH

TOB onpe)l;eJieHHOH TJaCTH 8TOH COBORJIIHOCTII. Ilpn 8TOM MbI MO'.H\.eM 

npH)l;aTh cpII3HlleCRIIH CM:bICJI JIIlllil> npeJJ;eJlbHOMY 3Ha"l!eHHIO pac

CMaTpnnaeMoro OTHOIIIenna, a ero )l;OnpeJJ;eJI1>Hoe 3Ha"llenne, no ll3Jio

meHHhlM coo6pa1HeHIIHM, JIHIIIeHO BCHKOro cpII3HlleCROrO CMl:>ICJia. 

MnI BH]l;eJin, "CITO nocJie)l;HHH TPYAHOCTb, CBH3aHHa.H c ROHRpeT

HI>™ BHJJ;OM Bepo.HTHOCTHOH cxeMhl, TaK me Ran II HeyJJ;OBJieTBOp:n

TeJibHOCTb OIIIICaHIIH COCTOHHl:IH peJiaHca:qIIH (HenpnMeHHMOCTI> 

<J>nroRTya:qHOHHOH cpopMyJinI)' He HBJIHIOTCH JIOrH"lleCRn neo6XO]J;l:IMLI

MII CJieLl:CTBII.HMII HJiaCCII"lleCROrO xapaHTepa Teopn:n; IIX MO'.H\.HO II3-

6emaTI>, ecJlH npn HHTepnpeTa:QHH H-TeopeMDI HTTH no nyTn, oxa

paRTepn:aoBaHHoMy B § 4 n: 8. MnI yna3ann 3L1:ec1>, TeM He MeHee, 

Ha 8TII Ll:06aBO"l!H:bie He)l;OCTaTHII IIHTeprrpeTa:qIIII .f/-TeopeM:bI c no

MOIT(bIO cTyneHtiaTo:H H-Rp.IIBOH, "raR Ran aTa HHTepnpeTa:qnH O"lleHI> 

pacnpocTpaHeHa, 6Jiaro)l;apH ee MHIIMoil npocToTe H Ha1Hyrqe:llc.H 

B03MOIBHOCTD nOJIYl:IHTh ee npH noMOiqH aprO]l;H"l!eCHOH rHilOTe3bI 

HJIII ]l;ame npn IlOMOiqII Menee TO"l!HOrO Ra"lleCTBenHoro Ll:lIHaMH"lle

CHoro YTBepm)l;eHR.H. HpoMe Toro, nepexo)l; OT «IIHTerpaJI1>HOH 

fl-r-reopeMbl)} R «J.IORaJibHOH» cyrqeCTBeHeH )l;JIH O;rI;HOH H3 OCHOBanmrx 

Ha HBaHTOBOH MexaHHRe TpaHTOBOH Bonpoca 0 Heo6paTHMOCTR 

(pa60Tb1 IIenMaHa [21], IlayJin: n: ©np:qa [221), rJJ;e npn:cymnx 

TaKoMy nepexo.u;y HeJJ;OCTaTHOB yin:e HeJI1>3H n36emaTI> cnoco6oM, 

nOJJ;o6mrM TOMY' ROTOpl>IH MOiI·\eT 6hITb IICilOJib30BaH B RJiac

Cil"l!CCROR TeOpHII. 

6) Co BpeMenn B03HRRHoBeHHH nepHbIX IIJJ;e:ii o6oCHOBaHH.H CTa

TMCTllRH npn nOMO!qH aprOLl:Illl0CHOH rn:nbTe3bI MHOrORpaTHO BLI

CRa3I>IBaJiaCb MbICJlb 0 TOM, qTo Ll:JlH IlOJIY"lleHIIH Bcex Ll:e:ffCTilIITeJih

HO Bl>IIIOJIHHIO!qIIXCH 3aROHOB CTaTnCTH"tleCHOH cpII3llRII )l;OCTaTO"l!HO 

npeJJ;IlOJIOJRHTb HaJIH"l!He y CTaTHCTHl!eCRHX Cl'.ICTeM CBOHCTB, ropa3]l;O 

6onee mnpo:HIIX, 1'.IeM ToqHa.H apro~HlIHOCTb, H JIHIIIb B HeROTOp:bIX 

OTHOIUeHHHX CXO,I(RbIX C aprO.r{IllIHOCTbIO. fJiaBHOH no6yJJ;IITeJibHOH 

npII"lll:IHOH TaRIIX ToqeH 3peHII.H 6LIJIJ:l COMHeHIIH B MaTeMaTM"lleCROH 

E03MOiI-\HOCTII aprO)l;II"lleCRHX CIICTeM H B IIX peaJibHOM cymecTBOBa

HHH. 3TH COMHeHHH OCTaJIHCb H IIOCJie Toro RaH OT nepBoHa"CiaJib

HOro HeyJJ;OBJieTBOpnTeJI1>Horo onpeL1:eJieHIIH aprO)l;HlleCRIIX CHCTeM 



<i~aR CllCTeM, B ROTOpnIX ,n;nnaMn1IeCHa.H TpaeRTOpMH npoxo,n;nT "lle

pe3 Bee T01IHII noBepxnocTn 3a).J:aHHOM aneprnn) nepenmn R noBoMy 

orrpe).J:eJIOHilIO. IlocJie]JJiee OCHOBaHO Ha TOM CBOllCTBe, "llTO cpeJJ:Hee 

BO BpeMeHII JII06oi ~YHRD;IIIf c IIHTerpnpyeM:bIM RBa).J:paTOM, pac

CMaTpn:BaeMoe RaR cpyHRTfH.H Ha"llaJibHOll TO"IIRll, ITOtTO.HlIHO IlO"IJTII 

Be3).J:e na IIOBepXHOCTli 30.).J:aHHOH aHeprn:n (T. e. HCRJIIO'!aH Ha"llaJib

Hbie COCTOHHll.H ne 6oerree "lleM Mep:bI HYJih) H paDHO, RaR lVIOiRHO no

Ra3aTh, cpe;o:HeMy no 9TOU IIOBepXHOCTH. 

B ocaoBe yRa3aHJIHX coMnennii: JiemaJin paccymJJ:eHHH CJieJJ:yro

mero rrnna. PaCCMOTpHM RaIWH-Hn:6y;o;b, OTJIH"IIHbIM OT aneprHH 

IIHTerpaJI ).J:BIIIB.eHH.H li B:bI6epe1VI ).J:Be TO"IIHM noBepxHOCTII 3a).J:aIIHOH 

sneprnn, n ROTopux 3Ha"llennn sToro IIHTerpaJia pa3JIIl1IHhl (TaI\:IIe 

TffqRn no;inI<Hhl naMTllth, TaR RaR nna-qe 8TOT MHTerpaJI He 6:bIJI 61>1 

He3aBllCilMbIM OT MHTerpaJia 9Heprnn:). IlOJih3y.HCb nenpep1>1B

HOCTbIO 9TOrO llHTerpana, 1VI01!UIO BhI).J:eJHITb TaRMe, )l:OCTaTO"IIHO 

MaJibie OHpeCTHOCTH 9TIIX TO"lleR, "IITO IIHTepBaJTbI M3MeneHII.H pac

CMaTpnnaeMoro HHTerpana B aTnx ,n;Byx ORpeCTHOCTHX He nepeHpbI

BaIOTCH. Torna, BLI6npaH 3a Ty ~YHR~nro, ,n;JI.H ROTOpoii o6pa3yeTCH 

cpeJJ:nee no BpeMeHrr, xapaRTepn:cTn11ecRyro ~YHR~nro nepBoii n3 

OKpeCTHOCTeii, T. e. cpyHR~nro, paBHYIO e).J:llHH:Qe B TO"qRax 8TOH 

oRpecTnocTH n: Hy;riro BHe ee, nony"IIIIM, 'IITO cpenHee no BpeMeHn: 

3Ha"llenne 8TOH ~yHRD;llII ,D;JIH BCex TpaeRTOpIIli, HCXO,D;HIIJ;IIX II3 TO

'tleR BTopoii oRpecTIIOcTn:, paBno eynro. AJIH apro)l:n"llecRn:x me tn:

CTeM 9T0 cpeJJ:Hee nO"IITII ,D;JIH BCex na"llaJibHbIX COCTOHHIIH ,D;OJI1RHO 

6bITb paBIIO ~a30BOMy cpe]J:HeMy) T. e. OTHOI.IIennro MepH nepBoii: 

oRpeCTHOCTn R Mepe BceiI noBepxnocTII 3a]J;annoii aneprnn. CoBep

nrenHo anaJiorn1IHOe npOTIIBOpe"IIHe ROHCTaTIIpOBaJIOC:b TaRiRe B Apy

roii cpoplVIe J];JIH CIICTeM, o6nai:i;arom;nx CBOHCTBOM MeTpn:-qeCROH 

TpaH3HTHOCTH,- CBOHCTBOlVI 8RBIIBaJieHTH:hilVI (JJ;JIH CHCTelVI c ~a3o
BbIM npocTpaHCTBOlVI ROHe"CJHOH Mepu) aprO)l:II"IIHOCTII: na OCHOBe 

nenpep:bIBHOCTn nnTerpaJIOB JJ:Bnmenna (TO"llnee ronopa, nx nmvre

p11MOCTH) noRa3LIBaJIOCh, "IITO MeTpII"lleCRII TpaH3llTIIBJI.hle CIICrreMJ>I 

H0B03MOiRI-IbI [23]. 
BnyIIIeRHble coo6pamenIIHMH TaRoro poJJ:a CTpelVIJieHMH 3aMe

HIITh ytJIOBll.H aprOJJ::U"l!HOCTH 6onee cna61>nv1n r.rpe6onaJIMHMll npn

BOJJ;HJIH R IIOilhlTRaM ocna6HTb Tpe6oBaHIIH aprO).J:JlqHOCTH B Tpex 

pa3JIIl1IIfbIX, ec1:eCTBeHHO B03HIIRarom;nx HanpaBJieHIIHx: no-nep

BRX, R OTRa3y OT Tpe6oBaHHH, 'IIT06H cpe;unee BO BpeMeHH paBHH

JIOCb ~a30B01VIY cpe).J:HeMy J];JIH IIO"IITII BCex J-IaqaJlhH:bIX COCTO.HIIllH 

(3a HCRJIIO"llenHeM, caMoe 6on1>TIIee, Mep:bI HYJib) n: R JJ;onymenlilO, 

qTo cpeJJ;Hee no BpeMeun He paBHO cpa30BOMY cpeJJ:HeMy ~JI.fl na-qaJib

HhTX COCTOHHMH, o6pa3yrom;nx MHOIB.eCTBO I\OHe"llJIOH, HO, pa3y~eeT
CH, ,n;ocTaTO"IIHO MaJIOM Mep1>1; BO-BTOp:bIX, H OTRa3y OT Tpe6oBaHIIH, 

"IIT061>1 BpelVIeHHOe cpe).J:Hee paBHHJIOCb ~a30BOMy cpe).J:HeMy l{JIH Bcex 

cyMlVIHpyelVILIX ~YHI<n;niI, II npe)l:IIOJIO.if\eHH.fO, "IITO TaRoe paBeHCTBO 

crrpaBeJJ:JIHBO JIIlIIIh JJ:eITH oupeJJ:eJieHHJ>IX <flyn1<uHii, rrpeJJ:CTaBJIHI0-
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mJIX BeJin1n:IHhl, RMeIO:r:qJie q>II3IllJeCRl1JI 11HTepec; B-TpeT:blIX, R aa

MeHe Tpe6oBaHHH TO"qHOTO paBeHCTBa Tpe6oBaHneM paBeHCTBa 

np116Jin.meHHOTO. 

A. fl. X11IPI11H B cBoe:ii RHnre «MaTeMaT1rqec1n1e ocHOB1>r cTa

TilCTRTJeCRoii MexaHIIH11» [23], Brrepn1>re 06'be,n;11Rn.nrneil, no cym;e

CTBY, MeTo,n;hl Teop111I BepoHTHOcTe:ii II cTaT:nCTffqecRoii MexaH11Ru 

II 3aJ.IOiRJIBmeii OCHODhl pau;noHaJ.I:bHOTO MeTo,n;a IlOJiyqeRJIH aCJIMilTO

TRlleCR11X B:brpameHHH CTaT11CTU'IetROM MexaHHR11, IIOCB.m:qaeT He

CROJI:b!iO naparpapoB HHT_epecyrorqeMy Hae cei!Tiac Bonpocy n ,IlaeT 

O)J;HO JI3 Ha1160Jiee nocJie,n;oBaTeJI:bHhlX If MaTeMaTnqecR11 HCHhlX BLI

pameHHH paccMaTpnBaeMo:i1: TO"'IRH 3pemrH. XniftI11H OTMe11aeT, TITO 

3HaTinTeJil>HOe 60JI:bllil1HCTilO nsyTiaeMhlX n CTaTHCTlflleCROil: Mexa

HHRe BeJil1TIIlH HBJIHeTCH TaR Ha3:bIBaeMI>IMl1 cyMMaTOpHhlMl1 <}lyHR

IJ;l1HMl1 (T. e. cyMMaMn pymn~11ii, Ram,n;aH Il3 ROTOphlX 3aBl1CilT 

J.IIlIII:b OT nepeMeHHbIX O,Il;HOii MOJieRyJI1>r), 06Jia,Ilarorq11M11 HeROTOp:bIM 

cneunpH"lieCRHM CBOMCTBOM. 8TO CBOilCTBO 3aRJIIOTiaeTCH B TOM, TITO 

cyMMaTOpHaH <]lyHRIJ;11H Ha rro,n;aBJIHIO:r:qe:li qaCTJI IIOBepxHOCTII 3a

,IlaHHOM aReprnn rrpnRnMaeT 3HaTieHnH, 6;rr:nsRne R neRoTopo:ii xa

paRTepHoii ,n;JIH ,IlaJ-IHoii: rroBepxRocT11 nocToHHHo:ii. M o.mHo JierR o 

ycTaROBJITI>, TITO 6Jiaro,Ila pH aToMy cBoiicTny no,n;aBJI.Hrom;a.a YI a CT:b 

HaTiaJI:bHMX COCTOHHl1H 6y,n;eT npnBO~HT:b R cpe,IlHHM BO BpeMeHn 

3HaTieHl1HM cyMMaTOpH.bIX <}lyRRn;nii, 6Jil13RHM R 3THM IlOCTOHH

HHM, 11 cJie,IloBaTeJI1>Ho, 6JI113RRM R pa30BhlM cpe,IlHHM.. TaRnM 

. o6pa30M, cyrqeCTBOBaHne np116JinmeHilliIX <]>opMyJI CTaTnCTilRn, 

Ra3aJIOC:b 6hl, Ol\a3:bIBaeTCH CJie,n;CTBMeM O,Il;HOTO JIIlllib Toro CBOH

CTBa, TI'l'O CTaTl1CTH1:IecRne CilCTeMI>I COCTOHT Il3 orpOMHOro TIIICJJa 

TiaCTM~ • 

.... X11H1:IMH yRa3LIBaeT Tanme, 1:ITO B He:RoTopHx cJiy1:1aHx yme 

011eH1> He60JI1>moe oc;rra6Jieune 061>NHhlX Tpe6oBaHnii 9pro,IUITIHOCTH 

MomeT ycTpaH11T1> npnBe,n;emihle BhlIIIe npoT11BopeTin.H. B aTnx cJiy

TiaHX - MI>r He 6y,n;eM ocTaHaBJI11naT1>cH Ha nx orrpe]J;eJieHnn -

,n;JIH ycTpaneHl1H npOTHBOpe1111H ,IlOCTaTOTIHO orpaHRlIIlT:bCH Tpe6o

BaHJieM paneHCTBa cpe,n;HJiIX BpeMeHH:bIX JI cpe,n;RHX «fla30BhlX JU:Illib 

~JIH TaR Ha3I>IBaeMLIX «HOpMaJI:bHhlX» <}lyHRIJ;IlH, T. e. <}lyHRu;nil, 

npnIDIMarorq11X o,n;nHaROBHe 3HRlJeHl1H BO B<.;eX <]ln3H'tleCRH aRBHBa

;rreHTHhlX TO"'IRax. 

IIo noBo)J;y aTOH nocJie,IlHe:ii B03MO.iRHOCT11 oTMeT11M, Bo-nepB1>rx, 

TITO OHa HOCl1T JIIlII.l:b OTp11I{aTeJI1>HhlH xapaRTep - ,IlaeT B03MOiR

HOCT:b B HeROTOp:bIX cJiyTiaHX 11s6e.maT1> npoTnBopeTIHH, HO He ra

paH1,11pyeT )J;e:iicTBl1'"feJII>HOTO cyrqeCTBOBaHnH paBeHCTna cpe~Hl1X 
BpeMeHHhlX cpe,n;Hl1M <]>asoBLIM ,Il;JIH HOpMaJI:bllliIX <]lyHR~nii; BO

BTOphlX, RaR IlORa3IJBaeT 6oJiee ,n;eTaJI:bHhlH aHaJI113, Ha ROTopoM MIJ 

He 6y,IleM s,u;ec1> 3a,n;epiRHBaT:bCH, ,Il;JIH Bcex npHMepoB c 061>NHOM 

<]ln3nTiecRoii IIOCTaHOBROH 3a)J;a"'In aTa B03MOiRHOCT:b ,!lame B ynoM.H

HYThlX BHIIIe Han6oJiee 6;rraronp11HTilliIX c;rryTiaHx Hllllero He MomeT 

,n;aT1>: npoTnnopeTIIIe y«asa.HHoro BJ>rrne xapaI~Tepa B03RJIRaeT Taume 
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TOrp;a, Rorp;a paBeHCTBO cpeAHHX BpeMeIDibIX cpe,n;HHM ~330Bbll\f 
6y,n;eT OTHOCMThCH JIIDllb R HOpMaJibHhIM ~YHKQII.RM. 

OcTaHOBMMCH Ha np1rnep;eHHOM B1>nne paccymp;eHnn, OTHOCH
~eMcH R oTMHIJeHHhlM XnlflinHoM cBonCTBaM cyMMaTopHhlX <Pym-t
:q11li. IIo rroBo.n:y aToro paccym,n;eHnH, TaH me RaR n no noBop;y Apy
rnx no.n;o6HI>IX paccym:p;emriI, HYi-HHo cRasaTL cJiep;ymm;ee. II pemAe 
Bcero, .IJ:JUI IlOCTpoe1nu:1 <jlnsnqeCROH CTaTnCTilHM COBepmeHHO 

Hep;ocTaTO"qHO pe3yJI1>TaTOB, OTHOCHIIJ;HXCH TOJI:bRO R HeRoTopoMy 
ysRoMy RJiaccy <PYHHI(nH, Bpon;e cyMMaTopmrx pyHRIJ;niL -Yme 
yRa3aHHe Ha rrpnMeHHeM:bIM B cTaTHCTHHe - Il ef];HHCTBeHHO TaM 
BosMom1Turi1: - crroco6 orrpeAeJieHMH BamHeiimen <P11311qecRoi1: BeJI11-
"1JHHbI - BepOHTHOCTil COCTOHHilH ( o6nrqHo OililChlBaeM:blM RaR cno
co6 onpep;eJieHHH "'IMCJia ROMIIJieRcliii), B "'IaCTHOCTM, yHa3aHH0 Ha 
<!>JIIORTya11HOHIIYIO <PopMYJIY (rrpM"'IeM s.n;ec1>, IIOCROJI:bRY pe"'Ib H,D;eT 
0 paBeHCTBe cpe;o;HnX <PaspB:@X cpep;HHM BpeMeHHbIM, 3Til <PopMyJihl 
;AJIH BepoHTHOCTeif paccMaTpnBaIOTCH HaMn RaH saHOHbI pacrrpep;e
JieHHH BO BpeMeHn), noRa3@BaeT, 'lJTO pnsnqecRaH CTaTHCTHHa npn:H
u;nrrnaJI:bHO He MomeT orpaHillIHTLCH ycTaHOBJieHHeM paBeHCTBa Bpe
MeHHOro Il <Pa3oBoro cpef];HMX JIIlillb f];JIH cyMMaTOpHbIX <PYHRQHH. 
8Tn popMyJinI .D;JIH BepoHTHOCTeM rron:a3bIBaIOT' "'ITO BepOHTHOCTb 
ocym;eCTBJieHHH JII060M 06.JiaCTil <PasOBOrO f-rrpocTpaHCTBa onpe
,D;eJIHeTCH BeJIHllnHoii <PasoBoro cpe,n;Hero ee - xapaHTepncTH"'Ie
CHo:Il cjlyHR1~nn, OTHIO.D:h He HBJIHIO:cqei1:cn cyMMaTopHoi1: pyHH~neii. 
)J;JIH CTaTHCTMHH Heo6XOAHMO paBeHCTBO cpe,D;HnX 1(.JIH Bcex TaRnx 
xapaHTepncTn"'IeCRnx pyHH~nii (cM. § 1). EcJin 6I>r paBeHCTBO pac
npocTpaHHJIOCh JIIlillh Ha cyMMaTOpHbJe <PYH:KI~HH, TO cTaTHCTHRa 
6@.Jia 6@ JIIlmeHa B03MOIBHOCTil onpep;eJieHMH ne TOJILiiO BepOHT
HOCTe:M B03HMRHOBeHJIH HepaBHOBeCHhlX COCTOHHilll, HO H B03MO.m
HOCTH orrpe,n;eJieHnH JII06hIX BeJIH"CIIlH, xapaRTepn3yrom;nx 3TH HepaB
HOBeCHhie COCTOHHMH. HpoMe TOTO, TOT il~e pesyJinTaT - HeB03MOm
HOCT:b orpaHH"IJilT:bCH cymeHHblMH Tpe6oBaHHHMM R f];IlHaMnqecrnIM 
CBOHCTBaM CTaTHCTnqecRnx CilCTeM - He3aBHCHMO OT Bcex TOJILRO 
"llTO ynoMHHfTbIX OCHOBaHnii, CBH3aHHblX c HaROHaMM pacrrpe
,n;eJieHMH BpeMeHHbIX cpeAHHX, BhITeHaeT 113 cym;ecTBOBaHJUJ pe
JiaRca:qnH, T. e. cym.ecTBOBaHHH BepoHTHOCTHbIX pacrrpep;eJieHm':'1, 
B Jiro6oii MoMeHT nocJie BpeMeHn peJiaRca:qn11 (cM. § 1). HaR MhI 
BH]!eJin, cym;eCTBOBaHMe peJiaHCa~n:M BJie"'IeT 3a co6oii Heo6XOAH
MOCT:b npnrrncaT1> cTaTncTnqecHnM cncTeMaM BTIOJIHe orrpep;eJieH
HYIO xapaHTepHcTnHy ,- oHn ,n:oJimHbl 6uT1> pasMeIIInBarom;11MHCH 
CilCTeMaMH (§ 5 ). 

TaRIIM o6pasoM, ecJIM cTaBHTh Borrpoc 06 o6ocHOBaHnn Bceii 
CTaTMCTn11ecROM MexaHHHil n QeJIOM. a He HeHoTopoH: "'IaCTil ee <Pop
MyJI, TO paccMaTpnBaeMhIM HaMH IIYT:b He MomeT np11BeCTM R y,n;oB
JieTBOpnTeJihHOMY pemeHHIO 3ap;a1111. 

3AeCh i-He CJieAyeT OTMeTHT:b' "tJTO rJiaBHOe JI3 rro6yn~p;eHnii:, 
ToJIRanmnx Ha aToT rryT1> ,- npHBep;eHnoe npo~nBopeqne apro.n;n-
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11ecRHX CBOHCTB n cBoiicTB nmerpaJioB .n;Bnmem:rH ,- B ~eiicTBHTeJI:b
HOCTH OTHIO):(b He .I(OJ1'l\HO aacTaBHT:b Hae npnTTH R B:bIBODS' 'IITO 

9pro.n;n11ecRne CHCTeMhl HeB03MOIBHhl H 'IITO 9pro)J,MlfecRaH npo6JieMa 

.n;oJI.mHa 6HTI> pemeHa OTpHI(aTeJILHO. )J:eJio B TOM, TITO npOTHBope

'IIH0 B03HHRaeT JIHllib npn rrpe~noJiomeHHH, TITO paccMaTpHBaeMI>IM, 

OTJIHTIHbin OT 9Heprnn nmerpaJI ,D;BRiReHHH HBJIHeTcH HenpepIJBHOH 

(TO'IIHee roBopH, nsMepnMo:ii) <j>yiuo~ne:ii T01IRH <j>asoBoro rrpocTpaH

CTBa. ;:ho npe~noJiomeHne, Boo6m:e roBopH, HeBepno; noaToMy 

yHaaaHHoe npoTnBopeTine oTna.n;aeT.. CJie~yeT erqe OTMeTHTL, 'IITO 

y1maaHHoe BI>rme cyiReHne o6hlTIHhlX Tpe6oBam:r:ii, npe~'hHBJIJieMI>IX 
I\ CTaTHCTHTI0CRHM CHCTeMaM, BonpeI\H pacrrpocTpaHeHHOMY MHe

HHIO, He MomeT orrnpaTI>CH JIHllII> Ha o,D;Ho npe~noJiomeHne, TITO 

BepOHTHOCTHoe pacrrp.e~eJieHHe MHHpOCOCTOHHHM IlOCJie HaTiaJI:b

HOro OHhlTa, Bhl,IJ;eJinBmero L\r 0 , onpe.n;eJIHeTCH JII06DIM, Ho a6co

JIIOTHO IJ:enpepI>IBHLIM 3aROHOM (T. e. TaRHM, 'IITO BepOflTHOCT:b MHO

mecTBa CROJIL yro~no MaJia, ecJIH ero Mepa .n;ocTaToTIHO MaJia) • 

.Il:JIH TO~O TIT06H BepOHTHOCTI> ocy~eCTBJieHHH TeX «aHoMaJILH:bIX)) 
- .... , 

HaTiaJILHIJX COCTOHHHH, .I(JIH HOTOphlX BpeMeHHoe cpe.n;Hee cyMMaTop-

HhlX <j>ymrn;n:ii He paBHO <j>a30BOMY cpe.n;HeMy, 6I>IJia ,IJ;OCTaTOTIHO 

MaJia, Heo6XOJ:{HMO, oTieBHJ:{HO, HaJIOiRHT:b ROJIHTiecTBeHHLie orpa

HH1IeHH.H Ha 3HaTI0HHH <j>yHKJ~HH pacnpe.n;eJieHHH B «alioM3.JILH:bIX~ 
o6JiaCTHX (cM. § 19). 

HaRoHe~, nocROJILRY pe'llh n~eT o npnH~HnJiaJILHoii aa.n;a11e 

o6oCHOBaHFIH CTaTHCTHRH, CJie~yeT HMeTL B Bn.n;y, 1ITO R JII06oMy 

BapnaHTy paccMaTpHBaeMOM T01IRH speHHH, J:{O TeX nop noRa 9TH 

BapHaHTIJ OCHOBaHIJ Ha npe~CTaBJieHHHX RJiaCCHTieCROii M:exaHHRH, 

u;eJIHROM 6y.n;yT OTHOCHTl>CH Bee npnH~HilHaJII>HLie noapameHH.H, 

ROTOphle onpe.n;eJIHIOT Hey~oBJieTBOpnTeJI:bHOCTI> BCHROii RJiaCCH1Ie

CROH TeopnM (§ 12 n 13). 
B naJil>HeihneM ( rJI. V n VI) MI>r yBH.D;HM, 1ITO, .n;eiicTBHTeJII>Ho, 

~JIH IlOCTpoeHJIH CTaTHCTJilfeCHOM MexaHHRH HeT OCHOBaHHM Tpe-

6oBaTL CTpororo co6Jiro.n;eHnH apro~HTIHOCTH. Op;HaRo OTRas OT non

Horo 06~eMa~apro.n;n11ecRnx Tpe6oBaHJIH o6'hHCHH0TCH He Heo6xo

)lMMOCTLIO ns6emaT1> ynoMHHYTOrO BIJIIIe RamyrqerOCH npoTHBO

pe1IHH, a TeM, TITO 3pro,IJ;H1IHOCT:b B IlOJIHOM ee CM:bICJie He HBJIHeTCH 

HH ,IJ;OCTaT01IHOM, HH Heo6xop;RMOH·,IJ;Jlfl o6ocHoBaHHH <j>nsnTieCROH 

CTaTHCTRRn. MM y.me Bn.n;eJJn, 'l:ITO cy:m;ecTBeHHbIM CBO:iiCTBOM CTa

TJICTnl!ecRnx CHCTeM HBJIHeTCH HX CBOHCTBO pasMemnBalIHH, He BIJTe

RaIO:r:qee na 9pro~H1IHOCTH. RpoMe Toro, MH ycTaHOBHJIH (§ 6), 
1ITO Tpe6oBaHHe paaMemnBaHHH JII06I>IX, B TOM 1IHCJie H CI\OJI:b yro.n;

HO MaJIIJX o6JiaCTeii, rrpnBo~nTR ycJioBHHM, BHJIIOTiarom;nM B ce6H 

apro,IJ;H1IHOCTL, HO 1ITO ,IJ;JIH corJiaCOBamIH c OilblTOM CJie.n;yeT rro

Tpe6oBaTL pasMemnBaHHH JimII:b JI;OCTaTOTIHO 6oJI:blIIHX o6JiacTe:li. 

RpaiiHIIM BI>rpameHneM CTpeMJieI.t.HH OTRaaaTI>CH OT noJIHhlX 

ycJioBHH 9pro.n;n11:HOCTH HBJI.ireTCH BI>ICRaaIJ.BaBIIIaHCH TaRme 

T01IRa apeHHH, COrJiaCHO RQTOpo:ii ~JIH o60CHOBaHHH CTaTJICTJ'IRH -
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up1rlJeM cTaTIICTIIRH n rroJIHOM ee o6'DeMe - He HYiRHhl HHRa:HHe cne

u;naJI:hlffire npep;noJioJReH1u1 o .f(IIHaMnTieCRnx CBoncTBax cncTeM, 

a p;ocTaTOTIH:bI 06m;11e rrpIIHI(IfUbI MexaHIIRil. (llHor;a;a npn 3TOM yRa

ShlBaJIIIC:b .f(onoJIHnTeJII>Hhle ycJioB11f:c: TincJio cTerreHe:ii cBo6o;n;M rrpe;n;

rroJiaraeTcH oTieHI> 6oJILIIInM, a HHor~a oroBapnBaJiocI> eme OTcyT

cTBne HeB3anMop:e11cTByromnx TiacTeii cncTeMIJ.) Ha ocnoBaHnH 

BCero CRa3aHHOTO paHhme HeTPYAHO BMp;eTL' "lJTO aTa TO"l!Ra 3peHMR 

o6na;n;aeT O)J)IoBpeMemio RaR BCeMn 06m11Mn He;n;ocTaTRaMn ToTieH 

spemuI, OCHOBaHH.bIX Ha RJiaccnTieCROM MeXaHnRe, TaR n He~OCTaT
RaMn, cneu:naJI:bHO npncym;nMn TeM 11;n;eHM, 0 ROTOp:bIX r0Bop11TCH 

B HaCTOHmeM rryHETe. 

B) Tpy;n;HocTn MexaHn11ecRoil MHTeprrpeTal(n11 p11snTiecRoii cTa

TMcTnRn rrpnBeJin R Ml>ICJIH 0 nocTpOeHIIIl CTaTMCTllI{Il Ha "tJilCTO 

BepoHTHOCTHoiI OCHOBe, 11:3 COOTBeTCTByIDiqIIM o6pa30M Bhl6paH

HOM, Be;n;ym;eii R Tpe6yeMilIM pesyJII>TaTaM BepOHTHOCTHOM cxeMI>I. 

9Ta MI>ICJII> rroJiyquna nan6oJiee nocJie;n;oBaTeJII>Hoe pasBnTne B pa-

6oTax Mnseca, ROTOpRii noHa3aJI, qTo ecJin npou;ecc nepexo;n;a 

Mem;n;y COCTOHHIIHMII cncTeM:bI HBJIHeTcH I(eni,ro MapRoBa c CIIM

MeTplPIHbIMII BepoHTHOCTHMII nepexo~a, TO MOiRHO IlOJIY"tfHTh Ra

qecTBeHHoe Rblpamem1e apro.lUJTiecHoiI TeopeMI>r (Ha3I>IBaeMoe HM 

RBasnaprop;nTiecRoii TeopeMon) n H-TeopeMhI. 

IIo noBo.f(y aTnx pa6oT Mnseca [14], [24], TaH .me RaR n Bcex 

,npyrnx pa6oT TaRoro TIIIIa, cJiep;yeT OTMeTIITL, CITO OHR, no cym;e

CTBY, Boo6rqe ne OTHOtHTCH H Ton npo6JieMe o6ocHoBaHnH, ROTopaH 

paccMaTpHBaeTCH B HaCTOHme:i1: pa6oTe,- K BhIHCHeHMIO CBH3Il <]ln-

3IITieCHOH cTaTUCTnHn 11 MnRpoMexaHnRn. M11sec c caMoro HaTiaJia 

OTRa3HBaeTCH OT IlOCTaHOBRII 3ap;aTin 06 ycTaHOBJieHnn 3TOM CBH3Il. 

Mem;a;y TeM, rrpaRTII"llecHaH HeBosMomHocT:n peIIInT:n ypaBHeHMH 

MexaRIIRH .f(JIH CTaTIICTIITieCRIIX CilCTeM COBCeM He 03HaTiaeT np11H

nnrrnaJII>HYIO B031VCOIBHOCT:b OT HIIX OTRa3aT:bCH If, B TiaCTHOCTE., He 

03HaTiaeT B03MOJRHOCTil OTRa3aT:bCH OT BilOJIHe IlO.f(p;arom;nxcf:f yqeTy 

Ra"lleCTBeHHhlX CJIO~CTBIIM ;n;11ppepeHu:naJI:bHhIX ypaBHeHIIH p;Bnme

HIIH (na OCHOBaHnn CHa3aHHOTO B § 18, MOIBHO Bnp;eTL, HarrpnMep, 

B RaRIIX cnyqaf:CX p;orryCTRMO B HJiaccnTieCROM MeXaHnRe HCCJiep:o-

. BaHne cxeMLI I(erreii MapRoBa' a Ta:Hme MOIBHO Bn.I(eT:b' TITO B. 3TIIX 

cJiyqaHx ycJioBne c_mq:M:eTpnn BepoHTHOCTeii nepexo;n;oB He BI>moJI

HHeTcH). Ha CTOHrqaH sap;aTia o6ocHoBaHnH cTaTncTnRn 3aRJIIOTiaeTcH 

ne B TOM' T:IT06I>r .[(a TL IlOCTpOeHne Bceii CIICTeM:bI <J>nsnqecROH CTa

TIICTMRII, HCXO~f:l Il3 HeROTOp:bIX BHyTpeHHIIX np11nnnnoB, II3 crre

I(IIaJThHO BI>I6paHHIJX aRCIIOM, a B TOM, TIT06l>I corJiacoBaT:b HaJillTIMe 

BepoHTHOCTHhlX 3aROHOB CTaTIICTIITiecHoiI MexaHHHM c TeMn B:bIBO

.r(aMM, ROTOp:bre BI>ITeRaIOT Il3 MIIRpoMeXaHIIHII (HanpnMep, B RJiaC""T 

CHTieCROH TeopnM M:bI p;OJIIBHhl CTIHTaT:b, TITO B RaiR.[(OM p;aHHOM 

CJiy11ae ocyrqecTBJif:feTCH orrpep;eneHHOe MilRpOt OCTOHHIIe' He3aBn

CIIMO OT Toro, 3HaeM JIIl M:bI ero HJIII HeT, a B RBaHTOBOM Teopnn 

Mhl MOiReM, HanpnMep, Il3BJieRaTh CJieACTBMH II3 cTau;noHapHOCTlI 
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COCTOHHHH, TOJTbRO eCJIII 6uJia H3MepeHa aHeprHH H T. ):I;.). MomeT 

oRa3aTLCH, TITO pemeHHe sa,n;aTil1 o6oCHOBaHHH ocyru;eCTBHMO JIHID:b 

Ha OCHoBe onpe.l(eJieHHhlX MHRpOCROilJfqeCR11X rrpHHI(HIIOB {M:bI yme 

BH.n;eJI:n, HanpHMep, 'IITO OHO He MomeT 6I>Prl> ,l(aHO Ha OCHOBe RJiacc11-

'11eCROM MexaHHRH). Tor.l(a .n;onmeH 61>IT1> BI>IHCHeH Borrpoc o cooT

nomennn IIOCJie,l(HHX c rrpHHIJ;RIIaMn cyiqeCTBYIOIU;HX .MilRpOCROIIH

qecRHX Teopnil: RJiacc11qecROH H RBaHTOBOM, uoaBRJI:bHOCT:b ROTO

phlX BHYTPH nx. o6JiacTH npnMeHn.MocTn He BI>I3J:JBaeT, RoHeqHo, 

HHRaRnx coMHeHII:iI. Bcex aTnx BonpocoB Mnsec B cBoeii Teop11n 

B006ru;e He CTaBHT, H IIOTOMY rrpn Bcex CBOHX )J;OCTOHHCTBaX ero 

'Teop_¥H He HMeeT OTHomeHHH R npo6JieMe o6ocHoBaHHH CTaTHCTHRH. 

0TMeTnM eru;e, "llTo ncTpeqaromeecH nHorn;a MHeHHe, 6y,rrro 6hl 

TeopnH Mnseca .Mo.meT naiiTn tI>n3nqecRyro ocHoBy B RBamoBoii 

ru:exaHJIRe (RBaHTOBI:Je «HTie:HRH» H CHMMeTpH"Cffihle BepoHTHOCTH ne

peXO)J;a Mem,n;y HHMn), coBepmeHHO omn6o1IHO. B rJiane 11 1\il>I yB11-

p;11M, wo npnMeHeH11e cxeMI>I nerreli MapRoBa c cnMMeTpH"llHhlMH 

BepOHTHOCTHMil nepeXO,l(a R RBaHTOBMM «H'lleimaM» CTOJI:b .i-Iie JIH

meHo cI>nsnqecRoro CMI>ICJia, RaR n np11MeHeH11e ee R RJiaccnqecRoli 

ru:exaHnRe. 

3,n;ecI> me cne,n;yeT ynoMHHyTI> o pa6oTax CMoJiyxoBCRoro 

[25], ROTOphle qaCTO paccMaTpHBaIOTCH (n, IIOBII)J;HMOMy, ,n;o H3-

BeCTHOM CTerreHH paccMaTpHBaJIHCn HM caMHM) RaR np11Mep:bI B:bIHC

HeHHH CDH311 MexaHH'IJeCROM o6paTHMOCTH II TepMo,n;11HaMH'IJeCROM 

Heo6paTHMOCTH. M3y'llaH 6poyH0Bc1<oe )J;B11meH1rn qacTnn;LI no.n; ,n;eli

CTBHeM ynpyroli CHJihl II <j>JIIORTya:QHH IIJIOTHOCTl1 n pacTBope 

HOJIJion,n;HMX qacTnn:, CMoJiyxoBCRHn rroRa3aJI, "llTO npn Ha'llaJII>HhIX 

COCTOHHHHX, CHJI:bHO OTRJIOHHIOiqHXCH OT panHOBecHoro COCTOHHHH, 

npou;ecc c no,n;anJIHroru;e:li BepoHTHOCTbIO HarrpanneH R paBHOBecnro, 

a np11 HaqaJII>HbIX COCTOHHHHX B OKpecTHOCTH panHOBeCHH o6a 

HanpaBneHHH XO)J;a npou;ecca rrpn6JIH3HTell:bHO O,Il;HHaKOBO BepoHT

Hhl. R poMe Toro, CMoJiyxoBcRni'r noRasan, 'IITO ,n;JIH JII061>rx ,l(Byx 

sa,l(aHHhl~ COCTOHHHM IIO,Il;C"IJHTaHHaH rrpn IIOMOIT(H CTa:J~HOHapHhlX 
BepOHTHOCT.eii 6esycJIOBHaH BepOHTHOCT:b nepexo;n;a II3 rrepBoro 

COCTOHHHH BO BTopoe (T. e. CTaIJ;HOHapHaH BepoHTHOCT:b ocym;ecT

BJieHHH nepBOTO COCTOHHRH, YMHOIBeHHaH Ha Bepo.HTHOCT:b nepexo,l(a 

H3 nepBoro COCTOHHMH BO BTOpoe) paBHa 6esyCJIOBHOM BepoHTHOCTJiI 

nepexo.l(a M3 BToporo COCTOHHHH n nepBoe. CMonyxoBCRHH HeO.l(HO

RpaTHO OTMe'llaJI, lfl'O yRa3aHHoe paBeHCTBO BHpamaeT co6on JIOID

MH]lTODCRoe Tpe6onanHe o6paTMMOCTH, a TaR me nncaJI, 1ITO aTO 

paBeHCTBO BhlpamaeT co6oiI TOT npHHIIIIII ofrMICHeHHH Heo6paTH

MOCTH npn IIOMOIU;II o6paTHMHX HBJJeHJIH' ROTOp:bIM OTBepra;,rJCH 

I(epMeJio. 8Tn YTBepm,n;eHHH CMoJiyxoBCRoro o CMI>rcJie ycTaHoB

JieHIIoro RM paBeHCTna He MoryT 61>rr1>, o,n;HaRo, IIpH3Ha:HhI rrpaBMJI:b

HhlMH: JIOIIIM:H,n;TOBCRaH o6paTHMOCT:b HBJJHeTCH tI>aRTOM 'IIHCTOil 

MexaHHRH, TaR ~Re RaR II Te tBOHCTBa BD3BpaTa, na ROTOpJ:Jx OCHOBH

B3JJCH ~epMeJio; paBeHtTno me, BI>IBe,n;eu:noe CMoJiyxoBCHHM, 
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B:brpamaeT ycJioBne cTarrnonapHocTH pacnpep;eJieHHH c 3apaHee .l(aH

HRMH BepOHTHOCTH:bIMI1 llOHHTHHMil - IlOHHTHHMil BepoHTHOCT0H 

COCTOHHHii 11 BepoHTHOCTffH nepeXO.l(a. He OCTaHaBJIHBaHCI:> 3.l(eCn 

Ha 3TOM BOIIpoce, pa3pemeHne ROToporo He npe)lCT3BJIHeT HHRaRHX 

TPY.l(HOcTe:fi, oTM:eTHM ;rrnm1>, "'ITO ynoMHHYTI>re pe3yJrhTaThI CMo

nyxoBCRoro rroJiy"tJeH:bI Ha OCHOBaHHH 3apaHee npe,UJIOJIOiReHH:bIX 

BepoHTHOCTHbIX 3aROHOB (ypaBHeHHH ~nppy3HH H paBHOMepHoro 

33!\0Ha pacnpe)J;eJieHHH ROJIJIOH)J;aJil>H:bIX -qacTH~ B npocTpaHCTBe) 

H HBJIHIOTCH J{ORa3aTeJII>CTBOM JIHID:b corJiaCoBaHHOCTH rrpHHHT:bIX 

HM BepoHTHOCTHRX npe.l(ITOJiomeHHH H Hamnx npe.l(CT3BJieHnii 0 Tep

MO~HHaMH"IJecRoii Heo6paTJIMOcT11 n pJIIORTyaQHHX, Ho HH B RaRoii 

Mepe He OTHOCHTCH R 3a,D;aTie corJiaCOBaHJiIH 3THX BepOHTHOCTH:bIX 

nepJUIOJiomeHHM Il Boo6:m:e 3aROHOB CTaTHCTHRH c rrpnn~nnaMH 
MexaHHRH, a cJie)J;OBaTeJII>HO, HH B RaI\on Mepe He OTHOCHTCH R 

3ap:aTie o60CHOBaHHH CTaTHCTHRI1. 

r) 0JJ;Ha H3 Han6oJiee pacnpocTpaHeHHl>IX ToTie:E\ 3peHnH B nsy

TiaeMoM HaMH Borrpoce 0 IIOCTpoeHHH CTaTHCTHTieCROH MexaHHRll 

3aRJIIOTiaeTCH B TOM, TITO cyrqeCTBOBaHne 33ROHOB pH3HTiecROM CTa

THCTHRH C"IJHTaIOT B03MOiRRblM o6'hHCHHT:b B03.l(eiicTBJIHMH, ORa3I>I

BaeM:bIMH BHemneii cpe.l(OH Ha CTaTHCTHTieCRHe CHCTeMLI. ,D:nHaMHTie

CRilM xapaRTep IIOCJiep:HHX MomeT npn 9TOM npep:rronaraThCH HJIH 

JII061>IM, IlJII1 o6Jia.l(aIO:r:qHM HeROTOp:bIMH -qepTaMH, 3aBep:OMO, o.n;

HaRo, He~OCTaTOTIHLIMH, qro6]>I o6ecrreTIHTI:> cyrn;eCTBOBan11e 3aRO

HOB cTaTHcTHRH JI.JIH H3oJinpoBaHHIJx cncTeM. E1>rno ony6JIHRoBaHo 

60JII:>IDOe TIHCJIO pa6oT, B TOH HJIH HHoii cTerreHH OTHOCHiqHXCH R 

BTO:H IIOCTaHOBRe 3a.l(aTin; )J;eJiaJIHC:b pa3JIHTIHhle rrpe)J;ITOJIOiReHHJI 

0 xapaRTepe p:eiiCTByrorq11x BHeIDHHX CHJI; O.l(HaRo .l(O CHX rrop He 

IIOJiyTieH:bI pe3yJI1>TaTI>I, ROTOpIJe MOrJIH 6u npn TaROH IIOCTaHonRe 

3ap:aTin cTIHTaTI>cH y)J;oBJieTBopnTeJII>HhlM pemeHneM ee f 26]. 
0TMeTHM CliaTiaJia, He 3a)J;epmnBaHC:b 3.l(eCI:> Ha J1.0Ra3aTeJII:>CTBe, 

TITO np11 o:ueHRe noJiyTieHHbIX Ha 9TOM nyTH pe3y~1>TaTOB CJie;u:yeT 

HMeT:b n Bll)J;y, TITO, RaR npanHJIO, STH pe3yJII>TaTR JIHID:b n HeROTO

p1>rx OTHomeHHHX aHaJiorn"lfHR TeM' ROTOp:ble Heo6XO)I:HM:bI )J;JIH IIO

CTpOeHHH cTarrncTn-.:.recRoli M_exaHHRH. B ,n;pyrnx me cyrrcecTneH

HhlX, HO OCTaIOIT(HXCH B TeHH, IIYHRTax aHaJIOrHIO coxpa~HTI:> He 

y)J;aeTcH. 

BJinaHne BHernneii: cpep;1>r Ha aBo.Jiro~nro cncTeM1>r MomeT 61>rT:D 

oTieH1> 60JI1>III11M. IlpHMep, np11Bep1eHHE>1ii B § 15 ~JIH 1.i;pyron u;eJI11, 

IlORa3hlBaJI, HaCROlll>RO 3HaTIHTeJibHOe B03p:eiicTBHe Ha TpaeRTO

pHH pa3MeIDHBaIO:r:qHXCH CHCTeM l\10iReT ORa3aTI:> caMoe He3HaTIHTeJII>

Hoe B03Myrn;eHne (narrpnMep, noJie O.l(Horo aToMa). JierRo npe~
CTaBHTI> ce6e, TITO B03p:e:iicTBHH TaROM BeJIHTIHHR, RaR cyrn;eCTBYIO

m;ne B .l(ffflCTBHTe.JII:>HOCTH' T. e. IIpOH3BO)J;HMl>Ie BCeMH TeJiaMil BHem

Heii cpe.l(l>I, ~eJIHROM HS:M:eHHIOT TpaeRTOpHH CHJII:>HO HeycTORTIHBIJX 

pa3MemHBaIO:r:qHXCH CHCTeM. II pn STOM HMerom;aH CJIOIBHYIO nayTn

Hoo6paaHyro CTPYRTYPY o6JiaCTI> (Lif 0)t, noJiy11nBIIIaHcH Tiepea He-
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ROTOpoe Ma:RpoCROilIPieCROe Bperv.Ul 113 HffqaJI:bHOM o6JiaCTI1 8.r 0> 

6y.n;eT «paaMasaHa» no nceiI TOH -qacTn noBepxHOCTH sap:aHHoii aHep

rn11 ( TO"CIHee' CJIOH 3a,n:aHHOH aHeprnn)' ROTopaH «IIORp:bIBaeTC.H» 
3TOM nayTMHOR. 

TeM He MeHee, ~JIH 3aHHMarom;ei1 Hae rJiaBHoii sa~aqn o6ocHo
BaHHH CTaTHCTHRH MhI B:bIHYiRJJ;8HbI OTBeprHyTn paccMaTpHBae

Myro TO"CIRY speHHH, CBHBaHHYIO c rrpe,n:CTaBJieHneM 0 BOBMym;arom;eM 

L{eiicTBHH BHemHeii cpe.I(hl. ~eJIO B TOM, "tITO npn 3 a ,[( a H R 0 M 

COCTOHHHII cpe,Ithl, TO"llHee roBOpH, npn s a A a H B 0 M 3aROHe 
H3MeHeHHH BHeIIIHHX CHJI co BpeMeHeM H npn .n;aHHOM Ha"CiaJII>HOM 

MHRpOCRonn-ciecROM COCTOHHHH CHCTeM:bI M:bI noJiy-cinM TpaeRTopiuo, 

RoTopaH 6y,n:eT noJIHOCTI>IO onpeJJ;eJ.reHa. Cne~oBaTeJI1>Ho, ~JIH Toro 

qTo6I>I llOJIYTIHT:b corJiaCHhlH c 3aRoHaMH CTaTIICTHTieCROll MexaHHRH 

BepoHTHOCTHhllf aaROH pacrrpep:eJIHHHH ROHeTIHhlX COCTOHHMM (Ha

npnMep, 3a:ROH, onncI>IBaromnii COCTOHHne peJiaRcann11 cncTeMhl), 
Heo6XO,[(HMO* npe)J;nOJIOIBHT:b HaJIHTIHe c 0 0 T B e T c T B y IO

m; e r o B e p o H T H o c T H o r o s a R o H a pacrrpe~eJieHnH 

~JIH coCTOHHHM, nJin, roBopH EHacie, ~ JI H ,n: e i1 c T B II ii B H e m

H e ii c p e I{ hl (B RJiaCCHTieCHOM Teop11n JJ;eiicTBHe OJJ:H03HaTIHO 
onpe,[(eJIHeTCH HaTiaJI:nH:bIM cocToaHneM cpeJJ;:hI). B 'llaCTHOCTH, 

ToJI:nRo npn 9TOM ycJioB11n 6y,n:eT nponcxo,[(MTI> ynoMHHyToe «pa3Ma

BI>IBaHHe» nayTnnoo6pa3HOM o6JiaCTI1 (8.r o)t no BCffll «nORpHBaeMOH» 
ero TiaCTn noBepxHocrrn sa~aHHoii aHeprnn: npn 3a)J;aHHOM sa:RoHe 

H3MeHeHHH BHemIIBx CHJI co BpeMeHeM IlOTORH B <PasoBoM npo

CTpaHCTBe no~TIMH.HIOTCH TeopeMe JinyBHJIJIH. c TO"CIRM speHHH 

Teopnn «BJIHHHHH BHeIIIHeii cpeµ;:DI») MOIBHO 6hlJIO 6hl ,n:ame npep:

IlOJIO/RI1T:b, l!TO HaTiaJII>Rhle MHRpOCOCTOHHHH paCcMaTpHBaeMOH 

CHCTeM:bI B006m;e He nop:TIHHHIOTCH onpe,n:eJieHHhlM BepoHTHOCTHhIM: 

aaRoHaM pacnpep:eJieHnH B sa,n:anHoii o6nacTH 8.r 0 , a MOTYT 6hIT:b 

JII06HM11. Torp:a nonHTHe BepoHTHoCTH ,[(JIH pacnpe,n:eJieH11H Ha1IaJII>
HbIX 1\rnRpococTOHHHH Boo6m;e Mox~eT 6I>ITb He onpe,n:eJ1eHo. Hn
npnMep, HaqaJI:bHI>Ie MHRpocoCTOHHI1H MoryT BCer~a COBnap:aT:b 

c OJ:{Hon n TOM me To-ciRo:H pa3oBoro npocTpaHcTBa. Ho saTo Heo6-

xo~11Mo npe~nOJIOIBIIT:b, qTo c~eCTByeT COOTBeTCTByrom;n:ii (Mo

meT 6HT:b, 3aBHCHIIJ;HH OT 3T01I TO"tJRH <Pa30BOro npocTpaHCTBa), 
rapamnpyrom;11:Il BHilOJIHeH11e 38ROHOil CTaTMCTHRM saROH pacrrpe

L{eJieHHH coCTOHHHM (nHaTie roBopa, L{eiiCTBnii) BHeIIIHeii cpe,n:L1. 
JinmI> :QeHoii aToro HOBoro, Tanme Hymp:arom;eroca B o6ocHoBa-; 

HHH, rrpe~IlOJIOIBeIIHH !303MOIBHO y,n:acTCH o6'hHCHHT:b HaJIIITille \ 
aaROHOB CTaTHCTMTieCROH MexaHHRH npII MHOrORpaTHOM IlOBTopeHHII 

OilhlTOB Ha,[( )J;aHHOll CHCTeMOH. 

* ECJIH MLI He XOTHM rroiiTH rryTeM, y1m3aHHhlM B § 4 H 8, Ror)l;a rrpe)J;rro
Jiaranc.R paaMeIIIHBaIOtreHHCfl xapaRTep CTUTHCTH"'leCRHX CJ2ICT0M J2I ROrJ];a 
cornaCHOe c 3aRoHaMH CTaTHCTHRH pacrrp0]];0JI0HJ2Ie ROHe"'IHLIX COCTOHHHH 

o6ycJIOBJIHBaJIOC:b COOTB0TCTBYIOITCHM pacrrpe)l;eJienueM HaqaJibHLIX COCTOHHHii. 

197 



MbI oRaBHBaeMCH nepeA Toii me, o6cymJI;aBmffHCH B § 12 H 13, 
npo6neMoiI onpep:eJieHnH BepoHTHOCTHoro <j>n31rqecRoro 3aRoHa 

B o6nacTn, onncJ:JBaeMo.li qncTo RJiaccnqec:RM, rp:e He MomeT 6I::>ITb 

c}HI3HqecRII onpeAeJiena CaMa RaTeropIIH IICilbITaHllII, rrpIIBO)J;HilUIX 

I-l noHHTnro nepoHTHocTn.. BBonH Bepo.HTHocTHhle npeAnonomeHnH 

0 COCTOHHHHX nHeIIIHeiI cpep:bI, IlOMHMO BCeX Tpy,[(HocTen MaTeMaTH

-qecKoro rrocTpoeHHH Teop1ur, l\fbI CTaJIRHBaeMcH c npIIHifHIIIIaJII>

H:bIMII TPYAHOCTHM11 o6oCHOBaHIIH aToro BepoHTHOCTHoro saRoHa 

Bnemneli cpep:I>I. B "llaCTHOCTn, MI>I cTaJIRHBaeMcH c TpyJI;HOCTHMH 

onpep:eJICHllH <J>nsnTieCRllX ycJIOBnii npnMeHllMOCTll BepoHTHOCT

HOrO saROHa H c np11HrfHIIIIaJI1>HbIM11 11 HenpeOJJ:OJIIIMJ:JMM TPYJJ:HO

CTHMH, CBH3aHHbIMII c B03MOiRHOCTb10 «no,n:6opa», II c BhlTHKarom;HM 

Il3 3TOJI Il03MOJIUIOCTl1 «Hecyru;ecTBOBaHReM BepoHTHOCTHOro sa

ROHa». TaRIIM o6pa30M, MI>I oRaBI>IBaeMCH nepeJI; nnnoM Tex me 
npIIHIJ:IIIIJiaJII>HbIX Tpy;n;HOCTe:li, nepeHeCeUHbIX Jil1I.II:b H3 onHoro 

MecTa B p;pyroe: c paCCMaTpIIBaeMOM CHCTeMI>I Ha BHelliHIOIO cpep:y. 

~JUI o6ocHOBaHllf:C 3aROHOB CTaTllCTHRll B paccMaTpnBaeMOll cncTeMe 

Mhl BbIHYiI<;n;eHI>I npe.unonaraT:b HaJil1lIIIe Bepo.HTHOCTHilIX 3aROHOB 

nnH BHemHeii cpe;n;H .. 

06hl"llHO, roBOpH 0 BepoHTHOCTHOM onncaHH11 Bos;n;eiicTBHH 

BHemnei:t · cpep\1>1, TiblTaIOTCH p:aTI> aTo om1caHne B B03MOi-RHO 6onee 

o6men ¢opMe, a IIMeHHo: upep:rroJiararoT, qTO BosMym;aromee JI;e:ficT

Bne cpep::bI MOi-ReT 6I>IT:b npep:cTaB;IeHO RaR )J;eHCTnne 01IeHb 60.JIIr 

moro 1IllCJia He3aBncnMhIX MaJII>1x npnllllH. TaRaH cxeMa, ;n;eiicTBn

·TeJil>HO, ORa3HBaeTc.H -qpe3Bh1qaliHo o6m:ei, 11 o6I>rcrno YJJ:OBJieTBO

p11TeJThHO OIIllCl>IBaeT BHelliHIIe BOBMy~eHIIH. 0AHRKO ROrp:a 3TO 

npe;n;noJiomeHne ..:qnTaIOT «ecTeCTBeHHI>IM» n rop:HHM B Ha11eCTBe 

IICXO~HOH TOlIRll ;D;JIH o60CHOBaHllH CTaTI:ICTllRH, TO ynycRaIOT H3 

BIIJI;y' l:ITO pe'llb 11neT He 0 RaROM-TO IlOHHT11H «He3aBIICHM:bIX npn

l:IHH», HMerom:eM caMOCTOHTeJI:bffbIM CMl>ICJI (TaRoe IIOHHTHe ,name 

HeJib3H 6I>IJIO 6hl onpep:eJIHTI> y,noBJieTBOpnTeJI:bHO), a 0 He3aBH

CIIMOCTl1 B e p 0 .H T H 0 c T H bl x 3 a n 0 H 0 B )J;eHCTBHH 9T11X 

npII'llIIH. ~JIH BOIIpoca 06 060CHOBaHHJI cymecTBeHHO HMeHHO 9TO 

npeJ:(IIO.JIOmeHne 0 cym;eCTBOBaHHH BepoHT

H 0 C T H R X 3 8 R 0 H 0 B. 

8To npennoJiomeH11e MOiReT 03Ha'lJaTb AJIH <}>II311Ra TbJI:b:hO TO' 

"CITO cy~eCTByeT B03MOiRHOCT:b neorpaHHlleHHOro BOCIIp01I3Bep:eHHH 

ycJIOBllM OIIhlTa, npn ROTOpRX napaMeTpra DHemne:u cpep:hl 6y;n;yT 

pacnpe~enellli no YRaBaHHbIM Bepo.HTHOCTHilIM 3aRoHaM (B qacTHO

CTII, HesaBIICIIMDIM sa«onaM). M1>r BIIp:eJI11 B § 12 1113, 'l!TO n <}>IIsircre

CR01I TeOpHn, OCHOBaHHOR Ha RJiaccnqeCROM MeXaHRRe, TaROe npep:

IlOJIO}I{eHHe He TOll:bRO He HBJIHeTCH ecTeCTBeHifhIM, HO Boo6me He 

MOiReT 6HT:b AOTI~eno, TaR RaR noo6:ru;e He MOiReT 6hIT:b 'AaHO onpe

;n;eJienne yCJIOBHM OIILITa, rrpHBOAHm;ero R BepoHTHOCTHOMY pacnpe

)J;eJieHnIO pe3yJII>TaTOB. B RJiaccn-qecRoi'1 TeopHn He MomeT 6@TI> 

HH onpe~e~i:eHa, HII o6ocHOBaHa, HII ;n;ame B006:ru;e IIOHHTa BOBMOiR-
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HOCT:b cym;eCTBOBaHJIH RaR He3aBHCHM:bIX, TaH 11 J.II06hIX .n;pyr11x 

B "pOHTHOCTHl>IX 3aROHOB. 

TaR RaR npe.I(CTaBJieHne 06 «ecTecTBeHHOcT11» npe;n;noJiomeIIBH 

HesaBHCllMHX M3J.IhlX BOBMyrn;aIO:r:qHX .I(ei1cTBHH cpe,n:I>I oco6eHHO 

pacrrpOCTpaHeHo, c;rrepyeT erqe pas IlO.I(l:JepRHYTI>, "CITO MH, ROHel:J

HO, He OTpnn;aeM cyrn;eCTBOBaHHH HesaBHCl:IMHX BepOHTHOCTHLIX 

pacnpe;n;eJieHnii 60JI1>moro 1IHCJia Man1>rx BHemHHX npn1IHH. M1>r He 

OTpH~aeM TaR:me BJIHHHHH STHX pacrrpe.I(eJieHnii Ha saROHhl SBOJIIO

IJ;Hll neHBOJIHpoBaHHhlX CHCTeM, a yRa3hlBaeM JIHI.Ill> Ha TO~ lITO CCHJI

J\a Ha HHX He pemaeT npo6JieMy o6oCHOBaHHH BepoHTHOCTHhlX 3a

ROHOH CTaTIICTHRH. JJ:eli_CTBHTeJII>HO, caMH BepoHTHOCTHhle BaROHhl 

BOBMyrqaIO:r:qHX )J;eiicTBHH cpe.I(hl, eCJIH rOBOpHT:b 0 q>nBH1IeCROH CTO

poHe p;eJia, o6ycJIOBJIHB3IOTCH TeM11 me CTaTMCTl11IeCRHMH 3aROHaMH, 

HOTOpI>re IIO.I(JiemaT ofrbHCHeHHIO. 3ap;a1Ia BepoHTHOCTHOH xapaRTe

pIICTHRII Ha1IaJILilliIX COCTOHHHH H BaROHOB H3MeHeHHH BO BpeMeHH 

BHemHeii cpe)J;.bI n, rJiaBHoe, sa.I(a1Ia orrpe.I(eJieHH.H CBH3H aToii xapaR

'I'epncTHRH c npHH~HilaMH RJiaCCH1IeCROH MexaHHHH HBJIHeTC.H )J;py

roii popMon Toii il{e 3a)J;a1IH, BOBMomHOCTL paspemeHHH ROTopoii 

cocTaBJIH0T ocHOBHoii npe;n;MeT HacToHII(e:M: rJiaBI>I. RaR MLI ya{e ro

Bop_HJIH, rrpn6eraH H'. IlOMOiqH nHeruHeif cpe,IU>I, ML! .I(B11meMCH B 

nopo1IHOM Rpyre, nepeHocnM TY me Tpy.I(HOCTI> ns O)lHoro MecTa B 

;i;pyroe, npn;n;aBaH eii TOJILI{O 6onee cJiomHyro <j>opMy. 

Ils cRasaHHoro cJ.Ie.I(yeT, qTo y.I(oBJieTBOpHro~aH Tpe6oBaHHHM 

JIOrH1IeCROM IlOCJie.I(OBaTeJII>HOCTH 11 HCHOCTH IlOCTaHOBRa sa.naqn 

o6oCHOBaHl1H BepOHTHOCTHhlX BaROHOB CT3THCTHqeCROH MeXaHHRH 

MomeT HCXO.I(HTL JIHID:b H3 l'.l.I(eaJIH3a~Hl1 1130JIHponaHHOH Cl1CTeMhl: 

IIOilhlTRa npIIBJiffCJ:b )J;Jlfl o60CHOBaHHH STHX 3aROHOB BOBMyrn;arorq11e 

JWHCTBHH BHeIIIHffH cpe,I(hl rropo1IHa ll q>n3H1IeCRH, H J.IOrlll:JOCRH. 

,IJ;o6aBEM eme, 1ITO B paccMaTpHBaeMOH TeopHH «BJ.IHHHHH BHem

ne.H cpep;H» IlOHBJIHIOTCH TaRme, XOTH 11 B HeCROJILRO OCJia6JieHHOJ.i 

<j>opMe, Tpy.I(HOC'rH, nopo1R.I(aeMI>re npoTHBope1I11eM BepoHTHOCT

noro H MexaH111IeCRoro OilHCaHl1H 3aROHa H3MeHeH1IH COCTOHHHii 

cncTeMhl sa .I(JinTeJII>Hble rrpoMemyTRH BpeMeRH (CM. § 10). B1>r.n;e

:1HH RaR BHemHIOIO cpe.I(y CTOJI:b 60~1>myro COBORYilHOC'"f:b nHemHHX 

TeJI, lITO 3a paccMaTpHBaeMJ>lO BpeMeHa MOrRe'.r CHa3aTLCH )J;e:lICTBHe 

Ha CHCTeMy JIIUII:b TeJI aToii COBORYIIHOCTM' MIJ IlOJIY'lHM' IlOCiiOJI:bRY 

B Rn:accnqecRoii: Teopun sTa cpep;a MoamT paccMaTpHBa11>cH RaR 

:\ieXannqecRaH CHCTeMa, qTo 9BOJIIOIJ;HH HarueH: ClICTeI\fbl 6y]J;eT on
H03HRCJHO onpe;n;e.JIHT:bCH He:HorophlM aJiropH<j>MoM, saBHCHmHM OT 

Haqa;J:bfilIX MHRpOCOCTOHHHH CHCTeMbl n · «BH.I(eJieHHOH» cpe.n;IJ lI 

He 3aBHCHIIIJ1M OT COCTOHHHii OCTaJII>HhlX T0JI. I-IapH;n;y c 9THM, B co

OTBeTCTBHH c BepoHTHOCTHhlMl'.l 3aRoHaMH CTaTHCTHl:JeCROll pH3HRH 

(nanpnMep, <j>JIIORTya~HOHHOM <j>opMyJioii), .I(OJii:I\HDI npoHBHT:bCH 

TaRHe CBOHCTBa 6ecnopH)J;O"CJHOCTH BpeMeHHDIX pH.I(OB IIa6JIIO.I(eHHM 

( Regellosigkeit), R0Top1>re ( ecJin paccMaTpHBaeMue npoMemyTRH 

Bpe:.\'.t:eIDI .I(OCT3TOqno BeJI11RH) JIHIIIL c Rpaii:He MaJIOH BepoHTHOCT:bIO 
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MoryT 6I>I'l1I> COBMeCTIIM:bI c peryJIHpHOCT:bIO, onpetJ;eJIHeMOH HaJUf

lllieM aJirop11tf>Ma. 0.u:HaRo Mepa 3TOH BepoHTHOCTII He MOiI\eT 6LIT:b 

onpep:eJieHa B o6rqeM BH,n:e, B qacTHOCTM, 3aBHCHT OT Toro; Ha

CROJI:bRO CJIOIBOH paccMaTpMBaeMHM anropn<}>M II HaCROJI:bRO OH 

cnoco6eH HMHTHpoBaTI> BaROHhl cJiyqaJI 3a paCCMaTpl1BaeM1>1e HHTep

BaJI:bI BpeMeHil {cM. § 10). IloaTOMY 3aMeqaHIIe 0 HeconMeCTIIMOCTll 

BepOHTHOCTHhlX 3aROHOB CTaTIICTIIRM c npnHnIIrraMH RJiaccuqecHoii 

Mexafflll\11 Hocnrr, ROHe-qHo, MeHee onpetJ;eJieHHbIM xapaHTep, qeM 

COOTBeTCTByrorqnii apryMeHT § 10. 
0TMeTIIM erqe ,n:Ba npocTux coo6pameHnn, HanpaBJieHHDie npo

THB B03MOIBHOCTH IlOCJietJ;OBaTeJILHoro npoBetJ;eHHH TeopnH «BJIHH

Hil.H BHennieii cpepJ:J:>>. OcHoBno:H npnn~IIn RnHeTHRII - H-Teo
peMa - cnpaBe,L(JIHB TOJILRO rrp11 co6JIIO,IJ;eHHII rJiaBHoro ycJIOBH.H

l130JIIIpoBaBHOCTII cncTeMu. IIoaToMy ero MomHo o6ocnoBaTI>, JIHIJJI> 

11cxo,n;H HB n,n;eaJIIIsa~nn naoJinpoBaHHOn CIICTeMI>I. R poMe Toro, 

rreopHH, HO'tOpaH ofrMICHHJia 6u cymeCTBOBaHHe BaROHOB CTaTH

CTilRH Ae.licTBHeM BHemHeiI cpetJ;I:J n He onnpaJiac1> 61>r Ha onpetJ;e;ceH

Hbie AilHaMHqecRne CBOHCTBa CTaTIICTHqecRHX CHCTeM, He MOrJia 6LI 

onpetJ;eJinT1> rpaHIIny rrpIIJiomnMoCTH cTaTHCTHRH. TaRaH TeopnH 

He MOrJia 61>r, B qaCTHOCTit, o6~HCHIITL, noqeMy AJif.I Ot:J;HIIX Mexa

HIIqecRII~ CIICTeM IlOCJie HeRoToporo BpeMeHII HacTynaeT COCTOHHUe 

peJiaRca:uIIH (nanpnMep, rn66coBCRoe pacrrpeAen:eHIIe aHeprHu 

. Me.mii:y 11aCTHM11), a )J;JIH )lpyrHX CIICTeM He HacTynaeT. 3TO 3aMe

qaHIIe )J;O HBBeCTHOH CTeneHH aHaJiornqHQ rrpIIBetJ;eHHOMY B § 11 
apryMeHTy. 

PesIOMHpy.a, MOiRHO cRa3aTL, qTo, OTHIO)J;:b He OTpnu;aH pOJIH 

BHemHe:ii cpe,I(hl ;IJ;JIH 3BOJIIO~HH CIICTeM BO BpeMeHII II, B qaCTHOCTll, 

)J;JIH npon;eccoB peJiaKCa~IIU, cJietJ;yeT ~eJIIIROM OTRa3aT:bCH OT Teo

p11n (<BJIHHHHH BHeIBHeii cpe;n;hl» RaR TeOpHH, UeJII>IO ROTOpon HBJIHeT

CH o6oCHOBaHne CTaTHCTIIRII. ll,n:H no nyrn, yRa3:bIBaeMOMY 9TOM 

TeopneiI, MI>I nepeHecJin 61>r JIIlIIIL TPY.n;HOCTL, cym;ecTByrorqyro B 

npo6JieMe o6oCHOBaHHH CTaTHCTnqecRHX BaROHOB II30JIIIpOBaHHOH 

CHCTeM1>r, Ha BHemHroro cpe,n;y. IloaToMy pemeHne 3a;n;aqn nocTpoe

HHR CTaTMCTIIqeCROH MexaHHRH MomeT 6hlTl> tJ;aHO JIHIIIL Ha OCHOBe 

If)J;eaJIHBau;nn II30JTHpOBaHHOii CHCTeMhl. 8TO rrp.HMO B:bITeRaeT II3 

HamIIx o6rqIIx coo6pameHIIif. To me IlOJJ;TBepmii:aroT H npIIBetJ;eH

Hbre B ROH:ue 3TOrO na parpatf>a Tpn ;n;onoJIHHTeJILHl>IX 3aMeqaIIJiIH. 

§ 21. ~eJILIO nepBOII rnaBhl 61.JJIO II3yY:IeHne B03MOJRHOcTeii 

TIOCTpoeirn:H . CTaTHCTJrqecROH MexaHHRM Ha OCHOBe RJiaCCIIlleCROH 

MexaHHRH. PeBroMnpyeM RpaTRO, qTo MomeT JJ;aTI> t:J;J.JA o6ocHOBaHIIH 

f}>H3111IeCROH CTaTHCTHRil TeopnH, IICXO)J;HII{aH ns RJiac.;nqecRHX npetJ;

cTaBJieHnii, H "ClTO He Mo.meT 6I>IT:b rroJiyqeHO H3 TaROM Teopnn .. 

MomHo c,n:eJiaTI> npe.u:noJiomeHnH, oxapa:nTepnaoBaHHhle HaMH 

B § 8, T. e.' IlOMRMO c;n;eJiaHHoro .YTBepm,ueHHH 0 TOM, lITO CTaTHCTJI

qecRne CHCTeM:bI HBJIHIOTC.H CHCTeMaMH pa3MelliHBarom;eroCH Tnna, 

upet:J;IIOJIOIBHT:b' qTo HaqaJI:bHbIM onhl·r BilC)J;CJ.IHeT «.n;orrycTRMilC0)}. 
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~ 'oxapaRTepnaoBaHHOM TaM CMhICJie o6JiaCT:H, :n "l!TO BHYTPH aTnx 

o6JiaCTeii: pacnpe.n:eJieHMe BepOHTHOCTe:ii paBHOMepHo. Tor.n:a Mhl 

cM·om:eM noJiyqHTI> RaR COOTHOllieH:HH, xapan'l·epnsyrom;ne COCTOH

HJie p-eJiaRcan;HE (pacnpe.n;eJieHne MaRCBeJIJia - EoJILIJ;:t\1ana, pac
npe..JJ;eJieHMe fn66ca, BepOHTHOCTH q>JIIORTyar(:HH M T . .I(.), rraR 11 He

ROT'Opb!e saBHCifl\10CTH, Ra-qeCTBeHHO xapaRTepM3yrom;Me npo:u.ecc 

peJiaRcau;JI:H (MOHOTOHHOCT:b peJiaRcan.Mn, H-TeopeMy, HeR0Top1>1e 

;qaCTHble 3aBMCMMOCTH, HanpHMep npHHQIUl 0Hsarepa, II T . A-). 
Ho B RJiaccuqecRoii TeopnM M:bl He MomeM o 6 o c n o B a T :b 

y n 0 M H Hy T bl e 3 .n; e c b II p e .I( IT 0 JI 0 me HM H, ''£. e . 

He MOH\eM onpe.n:eJIHTI> RX OTHOrueHMe R MHRpOMexaHnRe' 11 TeM 

.6oJiee ITOJIY1IMT:b HX lfblBO.I(, ncxonH~MM MB npMHD;MITOB MMRpOMexa-~ 
HMRH. 3To 3HfftIHT, lITO Mb! HM B RaROH Mepe He MomeM noJiycnrTb 

pemeHHH sa.n;a-q11 TaR H83h!BaeMoro o6ocHoBaHMH CTaTMCTMRM. 
B -qacTHOCTH, B RJiaccn-qecRoii Teopnn MH He MomeM no11yqMT1> no

HHTne BepoHTHOCTHOro 3aROHa (HanpnMep, 3aROH013 q>JIIORTyan;Hii: 

MJIH BaROHOB CTaTHCTMqecRHX pacnpe.n:eJieHnii), onpe.n:eJIHT:b B Tep

MMHaX RJiaCC~lieCROM TeOpHM ycJIOBMH ero npnMeHHMOCTM; He MO

meM OTBeTMTI> Ha BOnpoc: RaR B03HMRaIOT BepoHTHOCTHble 3aROHhl 

<j>HsM-qeCROll CTaTHCTMRH, npH Ra1nrx ycJIOBJiJHX M 6Jiaro.n:apH RaRHM 

aneMeHTa pHRM 3aROHaM npnpo;n;hl OHM cyr.u;eCTBYIOT. 

E.n:nHCTBeHHO BOBMo.mR.blii B bJiaccn-qecRoif TeopHII OTBeT Ha aTn 

BOilpOChl - OTBeT, COCTOH~HM 13 TOM, "IJTO BaROH:bI qnrnn:11eCROH CTa

THCTMRJiJ cyrqeCTBYlOT' Ror.n:a co6JIJO,UaeTCH paBHOBepoHTHOCT:b Ha
-qaJil>HhlX COCTOHHMH, H lITO 3a:ROHhl CTaTMCTIUtH o6fl3aHbl CBOMM cy

~eCTBOBaHMeM HaJIMlIHIO 3TOH paBHOBepoHTHOCTH,- pom.n:aeT HO

BHe Bonpochl ToiI me TPYAHOCTH n Toro me xapaI-\'Iepa. B caMOM 

p;eJ1e, B RJiaCCM-qeCROH TeopnM OCTaIOTCH HeonpeneJieH:IffiIMH B03-

MO.lliHOCT:b n ycJioBMH cyrn;ecTBOBaHMH paBHoBepoHTHOCTH HaliaJI:b

HbIX COCTOHHMfr, OCTaeTCfl Heorrpe.n:eJieHHOII RaTeropnH OilhlTOB, 

npMBO.I(H~HX R aTOM paBHOBepoHTHOCT12l (CM.§ 12 H 13). 0.n:HaRO 

game ecJIM OTRaBaTLC.H OT IlOill>ITOR OTBeTMT:b Ha aTM rrpMHD;HTIMaJI:b

Hbie BOilpOChl o6ocnoBaHMH, IlOCTpoeHMe CTaTMCT:HHH B RJiaCCM-qe

CH'.OH TeopMM He MomeT O.I{HOBpeMeHHO 6hl'l':b y.n:oBJieTBopnTen1>HhIM 

B 'reopeTM-qeCROl\1 OTHOilI€HIH1 ll corJiaCODHBaT:bCH c OII:bITOl\1. 3rro 

CJie.n:yeT H3 Toro, "q'l'O TOJIROBaHne, ROTOpoe B RJiaCCH-qecRoii Teo

pnn 'l'OJI:bRO 11 MomeT 6:bIT:b npn~aHO 3TOM paBHOBepOHTHOCTH Ha

qaJil>HhIX COCTOHHHH, ORa3bTBaeTCH B npHMOM npOT.HBOpe-qMM c OffbJ

TOl\1 ( Cl\1. § 14). 
. RpoMe Toro, RaR Gyp;eT noRa3aHo B .n:aJI:bHeihrreM, B RJiaccn11e

CRofr Teop11M· He MoryT 6I:JT:b IlOJiyqeHH COOTHOllieHHH) ROJ.IlflieCT

BeHHO xapaRTepn3yro~ne npou;ecc peJiaRcan;nH (HanpnMep, Bepx

HHH rpaHMD;a BOBMOIBHhlX BpeMeH peJiaRcan;nii:, xo.n: npon;ecca peJiaR

can;Mn npM Ha'IaJILHI:JX COCTOHHIUIX' onpe.n:eJieHHilIX c HaM60JI:bllie:u 

B03MOIBHOH IIOJIHOTOM, 1'I T. n.; 06 3TOM 6y.n:eT roBOpMTl>CH M 3TO 6yneT 

rroHcHeHo B rJI. V). °"YRaBaHffE>IiI He.n:ocTaTOR nJiacc:HqecRoiI Teopn11 
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flBJIHeTtH HerrocpeAcrrBeHH:bIM C~Ie,n:cTBl1eM ycTaHOBJieHHOH 13 HaCTOH

rqe:ii rJiaBe HeB031\10H\HOCTH IIOCTpOHTI") <J>H3lI1IeCRYIO CTaTMCTMRY Ha 

ee OCHOBe. Ml>l He rOBOpHM yme, ROHffqHo, 06 OIIMCaHHM CTaTJI

CT:i;rqeCRIIX .HBJieunii: RBaHTOBOil rrpHpOAhI: HBJieHIUI' OIIHC:blBaeMHe 

RBaHTOBhIMH CTaTHCTHRa:l\HI, o-qeBMAHO, He MoryT IIOJiyqHTL H:JiaC-

cnqeCROM MHTeprrpeTaQMM. 

PaccMaTplIBaH rrpnH:a;nrrnaJI:bHHe rropo:K11 rrorrHTOR nocTpoe-

1uIH CTaTIICTn:qec:HOH <J>HBIUUI Ha RJiaccn:qeCHOH OCHOBe, M:bl He 

TOilhRO OTRaBHBaeMCH OT HCCJieAOBaHIIH BOIIpoca 06 HHTeprrpeTa

IJ;MM RBaHTOBHX CTaTHCTMH, HO I1 OCTaBJI.HeM B CTopoHe 13Ce coo6-

pa}HeH1IH, CBHBaHHh(e c Te:l\1, qTo CaMM RJiaccnqecRHe IIOHHTIIH npn

JIOiRMMH JIIIIB:b BHYTPII onpe,n:eJieHHbIX rpaHMQ, T. e. npnnoi-RHMH 

JIHIII:b R aHaJIH3Y CBHBII OTibITOB orrpeAeJieHHoro TMna. I-Iarrp1IMep, 

OIIbIT' TOqHO onpe,n:eJ.UIIDiqlIH BCe Koop,n:nHaTilI M lU\iIIYJI:bCilI qacTH~, 
T. e. COCTOHHIIe CMCTeMhI Ral\ TQ"qHII fJ>a30BOrO r -IIpOCTpaHCTBa, 

ne1Is6emHo HaTHHeTCH Ha HBaHTOBLre orpaHHqeHM.H. Borrpoc o TOM, 

B RaI\OH Mepe AJIH OIIIICaHIHl CTaTMCTIIqecRHX CMCTeM MOWlHO IIOJil>-

30BaTbCH Hn:accuqecKHMII IIOHHTHHMH II B Ral\OH Mepe CBH31> rrocne

)J;OBaTeJI:bHHX BO BpeMeHII OU:bITOB no,n:qHHHeTCH KJiaCcnqeCROH Me

XaHMRe, 6yn:eT yRasaHo Hnme. I-Ia ocHoBaHMII CRaBaHHoro B Hac

TOH:r:qe:rr r;iaBe M:bl MOmeM JIMIIIL npMTTH E\ BhIBOAY' qTO BepoHTHOCT

Hble 3al\OHbI CTaTHCTnqeCROil MeXaHMRII OCHOBaifbI Ha cyrqeCTBeH

HO HeRJiaccnqeCRHX CBOHCTBaX CTaTMCTnqecRMX CHCTeM (XOTH B Ka

-.:1eCTBe Heo6XOAHM1>1x ycnoBnii rrpnMeHMMOCTM cTaTHCTMRH MoryT 

BXO,n:MTb H RJiacc1Iqec:H:ne ycJIOBMH; CM. § 5 HaCToarqe:ii rJiaBM). 

Bes apryMeHTOB HaCTOHm;eiI rJiaBH, ;a;ame y11nTHBaH ynoM.HHyToe 

orpaHnqeHMe o6naCTil np1IM0HHMOCTH RJiaCCHqeCI\OH TeopnR l\BaH

TOBblMII a<J>tj>eRTaMII, MOiRHO 6hIJIO 6hl rrpe;n;noJiaraT:b, qTo RJiacc11qe

Cl\aH MexaHIII\a HBJIHeTCH AOCTaTOqHO xopOIIIl'IM rrpn6JIIIIB:eHl'IeM AJIH 

o6ocHonaHMH saROHOB CTaTIICTnqecHoi1: MexaHMRM. MomHo 6MJIO 6i,1 

npe,n:noJiaraT:b, qTo OHa HBJIHeTCH AOCTaTO-Y:HhlM rrpH6JI1ImeHlife:M, 

no RpanHeii Mepe IlOCTOJibHY, IIOCROJILRY 3TM BaROifbI OTHOC.HTC.H 

H HB:IeHIIHM l\JiaccnqeCRIIM - B TOM CM:blCJie, qTo AJIH HIIX BeJIII

"lJUHa pasMepHOCTII ,a;eiiCTBl1H 3Haq1ITeJI:bHO 6oJI:bIIIe 1 qeM IIOCTOHH

HaH IInaH:Ha - h, rr. e. R HBJieHIIHM' OIIMC:blnaeMhIM RJiaCCIIqecRoii 

cTaTHCTIIHOH. ApyrnMII CJIOBaMH, MOiRHO 6hrJio 6H npe}J;nonaraTh, 

qTo upeACTaB.ITeHMH RJiaCcIIqeCROM CTaTIICTilIUI JiornqeCRH IlOCJieAO

naTe:.C:bHbI M MoryT 6HT:b IIOCTpoeH:bl Ha OCHOBe nJiaccnqeCROi'r Mexa

HHRH. Mo1HH0 6hlJIO 6I>r Aaa<e ,n:yMaT:b, 11 aTo 6HJIO 6u llIIOJIHe ecTe

CTBeHmr:M rrpOAOJimeHMeM TOH me MhlCJIM, qTo saROHhl CTaTHCTnqe:-

CROii MexaHMI\H MMeIOT noo6rqe RJiaCCifqeCRYIO IIPIIPOAY, M ,n:ame 

TOrAa, KOrAa OHH rrp1IMeHHIOTCH B o6JiaCTH RBaHTOBOH CTaTMCTURM, 

OHH OCHOBalffiI Ha RJiaccnqeCRMX CBOHCTBaX Berqe:H II JIHIIII> BHpa

fl\eHH Ha H:BaHTOBOM HBH:He. MI>I B1IAeJI1I, OAHaHo, qTo He MomeT 

6HT:b ycTaHoBneHa Heo6xo;n;1IMan CBHBh Mem,n:y YTBepm;n;eHHHMH 

RJiaccuqecROfr MexaHIHHI, OIIMCHBaIDiqlil\HI HaqaJI:bHHe OIIhITH, II 
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BepOHTHOCTIIl.JMII pacnpep;eJieHHHMM, OIIIIC:hIBaIOIT(IIMM - TaHme B 

TepMHHaX RJiaccnqecRoi'r MexaHIIRII - pe3yJILTaThI IIOCJie~yIOIIlHX 
onuTo.B. B TO me BpeMH onraT noRa3I>IBaeT, trro TaRaH Heo6xo~nMa.H 
CBH31> 13 neiiCTBIITeJlbHOCTII cyIT(eCTByeT. IloaTOMY Heo6xo~nMo 0'].1-

Ra3aTI>CH OT RJiaCCIIqecROM MeXaHMRH Ran OCHOB:hl ~nH IICTOJIRO

BaHMfl 9TOH CBfl3H. Mra ~OJIIRHbI 6I>IJIM npIITTH R BHBo,ny ,- 3BY

TiaIT(eMy HeCROJI:bRO napa~ORCaJI:bHO H pacxo~HiqeMycH c HaH6oJiee 

pacnpocTpaHeHHbIM MHeHIIeM,- qTo 3aRORbI CTaTMCTHqecROH <j>ll-

3MRH, B qacTHOCTM RJiacc1rqecROH CTaTIICTMRM, HM B RaROM Mepe He 

MOI'YT 6RT:b IlOCTpOelffiI Ha rroqBe RJiaccnqecROH MeXaHIIRM. 

B HaCToHiqerr rJiaBe M.bI ocTaHOBHJIHCb Ta« rrop;po6Ho Ha pa3-

nHqH.IJX CTOpOHaX paCCM8TpHBaeMoro Bonpoca IlOTOMy, qTo c npn

MeHeHIIHMII IlOH.HTIIfl BepoHTHOCTM B qncTo RnaccnqccROH o6JiaCTH 

CBfl3aHO oco6eHHO 60JILilIOe ROJIMqecTBO JIHlli0HHbIX JiornqecRoii: 

OTqeTJIMBOCTII CRpHThlX npe~CTaBJieHMM H npe~paccy,[(ROB. 8TH 

CRp:bITLie npe~CTaBJieHHH OCHOBaIIhl Ha y6em~eHUH' qTo BC.HROe 

HBJieHHe npnpOAI>I OilMCI>lBaeTCH He:HOTOphlM BepOHTHOCTHhlM 3aRO

BOM, H Ha CBH3aHHOM c aTHM y6em~eHHeM JIOIBHOM MHeHMII, 6yp;TO 61>1 

He3aBHCMMO OT npIIMeHHeMoii T e 0 p e T H q e c R 0 ii c x e M H 

(II OT IlOJIHOI'O orrpe.ZI:eJieHHH ycJIOBHM Oil:bITa), ecTeCTBeHHO ~ony
CTMTbt qTo BepOHTHOCTIIl.Jil BaROH BCer~a cyIT(eCTByeT. 8TOT JIOIBHhlH 

B3I'JIH~ rrpe,IQJOJiaraeT, B TiaCTHOCTR, 1ITO BCHROMY H13JieHIIIO BCerp;a 

COOTBeTCTByeT onpe~eJieHHOe BHaqeHMe BepOHTHOCTM ( HanpnMe p' 

HBJieHHIO, OTIIICLIBaeMoMy MeTo~aMH R.rraccnqecROH MexaHHRH H 

3aRJII01Iaro:r:qeMycH n ocy:r:qeCTBJieHMM HeROTOpoii yHa3aHHOR 11aCTH 

o6JiaCTM Lir o: CM.§ 12 II 13) liJIH qTo HBJieHMH, «oqeBil]J;HO He3aBMCM

l\1hle», ~OJIWlH:bl nMeTL He3aBMCI'IMhie Bepo.HTHOCTHhie 3aI\OHhI pac

npep:eJielll:I.H (CM. § 21 n. 2), HT. JJ.. IlpnMephl TaRHX JIOiRH:bIX npen

CTaBJieH:Hll MI>I YBMti;MM e:r:qe B rJiaBe III. 3TII rrpe;:i;cTaBJieHMH Ha

CTOJII>RO npHBhlqHhl, qTo ~ame qeJioBeR, corJiaCHBIBMi'ICH c Haruei'i 

apryMeHTaI(Meii, qacTO CHOBa HeBOJI:bHO R 1UIM B03BpaIT(aeTCH, RaJ-\ 

TOJI:bRO OH CTaJIRHBaeTCH c HOBhlM BonpocoM. IlpMTI.HHa CTOHROCTH 

9TIIX npe,ncTaBJieHHH 13 TOM' qTo OHM OCHOBaHH Ha HameM IIHTYM

TIIBHOM 3HaHIIH CTaTIICTHqec:HHX 3aH'.OHOB, M IlOTOMY OHU 6I>J:.CM 6hI 

norrycTMMI>IMH II I(enecoo6paaHhlMII, ecJIII 6@ peqI> rnn:a 06 11rnyqenuu 

HBJieHnii ROH«peTHoii ~eiicTBHTeJILHOCTH. O~HaRo TaRne npeACTaB

:.ceHMfl ORa3hIBaIOTCfl COBeprueHHO Hey,rtoBJieTBOpMTeJI:bHhlMII 13 Ra

qeCTBe IICXO~HOI'O nyHRTa ~JIH o6oCHOBaHMH CaMMX BepoHTHOCTH:blX 

~aROHOB, ROI'~a pe'I:b M~eT 0 CBH3H CTaTHCT:UqeCRMX 3al\OHOB M rrpnn

~HIIOB MIIRpoMeXaHHJ\II. 

RpoMe Toro, Mhl roBopHJIH o Bonpocax HaCTOH:r:qe:i'1 rJiaBLI c Ta"': 

ROH no~po6HOCTLIO eme noToMy, 11To npIIBe;:i;eHH1>1e 3p;ec1> coo6pa

meHM.H 06 ycnoBMflX npnMeHIIMOCTII BepoHTHOCTHHX noHHTMii R onra

TY c ym;ecTBeHHE>I ne TOJILRO JJ.Jifl .BLIBO;:I;O.B aTo:H: rJ.aB:&r, HO 6 Y~YT 
nemaTL 13 OCHOBe Ta«me R MHOI'HX HaHJE:X nocne~yIOII{IIX yTnepi-R

~eHMM (rJI. 2, 3 II 5). 
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§ 1. HacTon:r:qaH rJiaBa nocBalI(eHa HCCJie,rr;oBaHnro Tex B03-

Mom:HocTeii, E\OTOphle npenocTaBJI.fHOTCH RDaHTOBOM MexaHIIROll 

nnH IlOCTpoeHHH CTaTHCTHqeCHOll ~H3HHH. 
Cpasy nocJie B03HHHHOBeHilH RBaHTOBoii MexaHIIRII CTaJIH 

IlOHBJIHTl>CH pa6oTLI, u;eJTbIO HOTOphlX 6HJIO BHOBI> paCCMOTpeTI> 

Bonpoc 06 o6ocHoBaHHII cTaTHcT1nnL B caMOM noHBJieHHII 9TIIX 

pa6oT, B BOB06HOBJieHIIJI IIHTepeca H 3TOMY CTapoMy :aonpocy, 

B caMOH Ha)J;em'.].(e HaMTII ero pemeHIIe, HCXOJi:Hmee 1rn RB8HTOBOM 

Teopnn, oTpaBHJIOCI>, RaR yme roBopHJIOC:b B § 3 rJiaBH I, CRpRToe 

cosHanne Toro, qTo aTOT :aorrpoc ne nonyqHJI )l;OCTaToqHo ynoBJieT

BopIITeJihHoro pemeHIIH Ha ocHoBe HJiaccHqecHoli MexaHnRH. Aell:

CTBIITeJTbHO, HIIRTO He CTaJI 6I>I YTBepmJJ;aT:b, qTO ueJII>IO aTnx pa6oT 
6:bIJI npocTo nepeBo,rr; Ha RBaHTOB:bIH HBhlR pemeHHH Bonpoca, yme 

cymecTByro:r:qero B HJiaccnqecRoiI Teopnn, II, :a qacTHOCTH, pacnpo

C.TpaHeHHH ero Ha c;rryqaif RBaHTOBhlX CTaTHCTIIR. QqeBH,rr;Ho, qTo 

c IlOHBJieHHeM RBaHTOBoi(r MexaHllRII B03HHHJia Ha,rr;em,rr;a Ha. TO, 

1ITO y,rr;acTcn 1rn6emaTb pa3JIIflIHbIX npen;noJion·rniurii, )l;eJiaBmIIxcn 

B RJ.IaCCIIqeCROH TeOpIIII, B oco6eHHOCTII paBJIIIqIThIX ycpenHeHIIH 

HJIII, roBop.H ToqHee, pasnHqHIJX npeAIIOJIOIB'.0HIIH paBHOBepoHT

HOCTH (Bpo,rr;e npeAIIOJIOIB:eHIIH paBHOBepOHTHOCTH ¢aa MOJieRyJI 

B ROH'l>IIrypa~IIOHHOM npocTpaHCTBe, noa:aonnBmero EoJII>~Many 
noRasaTI> H-TeopeMy .nnH IIneaJII>Horo :rasa), IIJIII ynaCTCH na6e

maTI> 9pro,rr;nqecHoJ;r rnnoTesu n T. n- n, no RpaiiHeiI Mepe, y,rr;acTCH 

npn,rr;aT:b BHBonaM Teop1u1 6oJiee o6:r:qIIli CMIJCJI. 

HecMOTpn Ha To, qTo ony6JIIIROBaHo yme MHoro pa6oT, nocBn

.rqeHHhIX BIJHCHeHHIO CBH3H ¢II3HqecROM CTaTIICTHHH II RBaHTOBOM 

MexaHHRII, lJiO cnx nop He BHeCeHa HCHOCTI> B :aonpoc 0 TOM, B Ra

HOll Mepe perneHa aTa sanaqa. Bo BCHHOM cJiy11ae, B aTOM OTHorne

HHH HeT HHHaRoro e,rr;IIHornacnn. Ao cnx nop HHHTO He npe,rr;JIO»\HJI 

IlOnHOH nporpaMMbI Tex BOIIpOCOB, HOTOp1>1e ,rr;OJIIB:Hbl 6hITI> Bhl.HC

HeHIJ .I(JIH pemeHH.H npo6JieMbI o6oCHOBaHII.H CTaTIICTJiIHII; HIIHTO He 

IlORa3aJI, 1ITO npe,rr;JiomeHHhie cxeMhI, :a qacTHOCTil Te HBaHTOBO

MeXaHH1IeCRHe cxeMhl, ROTOphle MoryT paCCMaTpHBaT:bCH HaR ~oHa

BaTeJI:bCTBa H-TeopeMH, apro,rr;n:-qecRoii TeopeMhI H p:pyrnx, ,rr; a ro T 

:a c e, q T 0 H e 0 6 x 0 n; H M 0 ,rr;JIH o60CHOBaHHH CTaTHCTHRH. 

B -qacTHOCTH, HHHTO He ycTaHOBHJI, HaRHM o6pasoM RBaHTOBOMexa

HRqecRne ITOH.HTIIH, ~HrypIIpyromIIe B aTIIX cxeMax, nepeXO)l;HT 

B IlOHHTHH MaRpOCROn:11qecRIIX OilbITOB, IIMeromne cymeCTBeHHO 

l\JiaCCIIqecRHM xapaRTep (B TOM CMhlCJie, qTo p:JIH COOTBeTCTByromnx 

BeJIIJq:HH pa3MepHOCTII .neiICTBIIH - IlOCTO.HHHaH h npeHe6pem:IIMO 

Mana). 

0,rr;HaRO, HeCMOTpH Ha OTCYTCTBHe e,rr;HHOrJiaCHH B paccMaTpH

BaeMhIX BOnpocax, MO}RHO, IlOil\aJiyil, CHa3aTI>, ~o B HaCTOHmee 

npeMH BHaquTellnHOe 60JI:bIIIIIHCTBO ¢HgIIHOB CTOIIT Ha TOM TOqRe 
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apeHIIH, tno 9pro;a;1IqecRaH rrpo6neMa JI npo6JieMa Heo6paTIIMOCTE 

nonyqIIJIII cBoe y~oBJieTBOpIITeJI:bHOe pemeHJie B pa6oTe HeiiMaHa 

(1929 r. [21]) n 13 nplIMhlRarom:eii R Heir pa6oTe IlayJIII H ©MpL(a 

( 1937 r. f 22]). B Ta:HOM rrpnsHaHMM, ITOMMMO Bcex npoqMx .n;ocTOIIHCTB 

yRa3aHHbIX pa6oT' CHrpaJia pOJI:b MX IlOJIHaH MaTeMaTMqecRaH 

CTporOCTI> II fJ>opMaJI:bHOe COBeprneHCTBO npe~JiomeHHOR B HMX 

CXeMhl. 3TII pa6oThl 6y~yT 13 ~aJI:bHeii:meM paCCMOTpeHH oco6eHHO 

no~po6Ho. 
U:eJII>, ROTOpaH ~OJDRHa 6UT:b IlOCTa13JieHa rrepe~ RBaHTOBfilMM 

TeopMHMII, IlOCBHII(eHHbIMII o6ocHOBaHMIO CTaTIICTJIRM, no cymecTBY 

COBna~aeT c TOH, ROTOpaH CTaBIIJiaCI> 13 pa6oTax, MCXO~IIBIIIMX II3 

RJiaCcMqecRIIX npe~cTaBJieHMH. 8Ta neJII> sa:HJIJOqaeTCH B TOM, 

1IT06hl ~aTI> HHTepnpeTal(IIIO He TOJil>RO HeROTOphlM qacTHhlM npo-

6JieMaM - apro~MqHOCTH IIJIH H-TeopeMH, I{aR o6:blqHo CTaBIIJiaC:b 

3a~aqa, HO M Bceii: COBOI\YIIHOCTM npMHI(IllIOB, nemaru;IIX 13 OCHO

BaHMII cp1I3Ill!eCROH CTaTMCTHRH. 8TJI npMHL(IIIlH - aprOAIIqeCRMM 

xapaRTep BpeMeHHHX cpe.uHMX, paBHOMepHaH (oTHOCMTeJil>HO Ha

qaJibHbIX cocTOHHHM n: oTHOCMTeJI:bHO Bhl6opa TOM n:Jin: MHoii BeJin

"l!EHhl 3aAaHHOll rpyrrIIH BeJI1Iq1IH) CXO~IIMOCT:b R npe~eJiy 13pe

lVIeHHHX cpe~Hnx, cyrqecTB013aHMe peJiaRCaL(IIII M H-TeopeMa -

6MJIM oxapaRTep1rnoBaHH H8MM B § 1 rJiaBH I. ~o CIIX nop o6hlqno 

OCTa13JIHJIIICI> B CTOpoHe yrBepm~eHIIH 0 paBHOMepHOM CXO)l;IIMOCTM 

II 0- peJiaRCal(IIII (B TOM CMhlCJie, "CITO nocJie HeROTOporo BpeMeHn -

BpeMeHII peJial\CaI(IIM - BeJ>OHTHOCTM COCTOHHMH ~OJijfil{}i[ onpe~e
JIHT:bCH fJ>JIIORTyaI(MOHHO:i{I <}>opMynoii). Mu 6y~eM pa3JIMqaTI> n 

p;a:1hHeiirueM ;a;Be qaCTH npo6JieMI:J neo6paTJIMOCTII: npo6neMy 

MOHOTOHHOro B03pacTaHMH aHTP.OITilM, ROTopyro 6y~eM Ha3HBaT:b 

H-TeopeMoli, M npo6JieMy penaiwal(IIII, nMerom:yro TOJI:b:HO qTo 

onpe~eJieHHhlH CMhICJI. CoBORYIIHOCTI> yRasaHHbIX npJIHI(IITIOB Jiem1rr 

B OCHOBaHIIM RaR RJiaccnqecRoii, Tai\ II RBaHTOBhlX CTaTMCTilR. 

B HBaHTOBhlX CTaTHCTHRax aTn YTBepm.n;eHn:fl BHpamaIOTCH JIMIII:b 

Ha RBaHTOBOM H3hll\e, TaR me Hal\ II IIOHHTIIH COCTOHHHM CMCT0MJJI' 

nepOHTHOCTHbIX paonpe~en:eHJIM, 9pro~nqeCI\l'IX cpe.n;HIIX II T. n. 
II pn rrepexo~e OT RJiaCCIIqec:HOM MeXaHMRH R RBaHTOBOH He TOJil>RO 

M3MeHHIOTCH IIOHHTMH COCTOHHMH CMCTeMl>I II ypaBHeH:HH ~BM»\e-· 
HIIH - BMeCTO TO"CffiM tj>a30BOro npOCTpaHCTBa COCTOHHMe xapaRTe

p1I3yeTCH ':Y-q>yHRI(Meii M BMeCTO ypaBH0HIIM raMMJil>TOHa IlOHBJIHeT

CH ypaBHeHue IDpe~IIHrepa,- HO TaHme RopeHiffiIM o6pa30M H3-

M0HHeTCH M OTHorueHJie aTnx noHHTIIM R onhlTY. B RJiaCc1IqecRoi1 

Teop1I1I Mb! npe.urroJiaraeM, qTo RaRoe-To onpe;a;eJieHHoe, XOTH 6L1 

M He:H3BeCTHOe HaM MnRpOCOCTOHHMe cymeCTByeT He3aBHCMMO OT 

OilHTa' M lITO JII06oii HeMaRCilMaJILHO IlOJIHhli'I OIIbIT' BLI~eJIHIOII(MM 
06JiaCTJ, _cpa30130ro npOCTpaHCTBa 6r 0, JIIIIIIL onpe~eJIHeT rpaHIIIJ:bI, 

BHyTpH ROTOpLIX Jieml:IT 3TO MnnpOCOCTOHHMe, Hnnan Ha Hero He 

BJUIHH. B HBaHroBoii MexaHHRe, 130-rrepBLIX, YTBepm;a;eHIIe o cym;e

CTBOBaHIIII onpe~eJieHHOM 'Y-tj>yHHIJ;HH MOIBeT 6hIT:b c~eJiaHO JIIIID:b 
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Ha OCHOBaunn ycTaHaBJil1BaIO~ero ee OIIhITa ( oTO o6CTO.f.l Te:.CbC11BO; 

yqeT KOTOporo Heo6xo~MM ~llH npaBHllLHOro ~Il3HqecRoro TOllRO

BaHHH I<BaHTOBOMexaHHqecRoro 4>opMallI13Ma, oco6eHHO OTqeTJIIlBO 

6uJio noRa3aHo EopoM B ~IICRyccHH o noJIHOTe RBaHTOBOMexaHnqe

cRoro onncaHIUI ~eiicTBHTeJibHOCTII [27]. B 11acTHOCTH, Mhl He MO

meM TaHme rOBOPIIT:b 0 3HaqeHIIH aHeprl'UI, ecnII :3TO 3HaqeHl'Ie 

He 6MJIO npe~apI1TeJILHO onpe~eneHo [28]. Bo-BTop1>1x, BCHRIIFI 

OilbIT' B TOM l:IIICJie n HeMa:RCIIMallLHO IlOJIHbl:ii (T. e. ,n;a1omI1:ii HaM 

3HaqeHI1e He Bcex O~HOBpeMeHHO Il3MepHeMHX BennqHH lI II09TOMY 

He onpeneJunomnii 'F-<j>yuKnnro), B cooTBeTCTBHn c n~eeii He:RoHT

pOJnrpyeMoro B3anMo~eiicTBnH o6'heRTa n npn6opa, ~onmeH pac

CMaTpRBaTLCH B RBaHTOBOil Teopnn HaR B03My:r:qarornni1 COCTOHHl'Ie 

o6'he:HTa. Cne,n;yeT JUIIIIL OTMeTnTI>, qTo, YTBepiHnaH nocJie,n;Hee, 

MH 13h!Hym,n;eHhl OCTaBMT:b ceii:qac B CTOpOHe Bonpoc 0 TOM, RaR 

noJ:rmHO OililCHBaTLCH aTO' nperonecTB)1I0mee HameMy OIIIJTY co

CTOHHile o6'beRTa. MbI OCTaMHeM TeM CaMhIM B CTOpOHe II Borrpoc 

0 TOM, :Hal\IIM o6pa30M MOIBeM M:bl I\OHCTaTilpOBaTL B03Mym;aromec 

~eiiCTBile OllbITa B r-rex cnyqaa:x, I-Wr~a 06".heI~T He HaXO]l;IlllCH ~o 
paccMaTpllBaeMoro naMM OIIbITa B MaRCMMaJII>HO IIOJIHO onpe~eJieH

HOl\I COCTOHHHH. 06 ()TOR npo6JieMe OIIHCaIHIH HeMaRCJIMa:C:bHO 

IlOllH:blX OilhITOB em;e MHOI'O 6yneT roBopnTLCH B AaJILHeiimeM. 

B TO BpeMH Hal\ MaI\CIIMall:bHO IIOJIHHM OITHT' 3aRJIIOqaJO~n:ifoH 
B onpe~eneHnn co6cTBe111n,1x 3naqeHI1M ncex HOMMYTHpyrom;nx ,n;pyr 

c ,n;pyroM 9pMHTOBCI\IlX onepa'110pOB, OITilCHBaeTCH B RBaHTOBOH Me

XaHIII{e 'F-<J>YHI{I(l:Iell. OilbIT HeMaI\CHMaJILHO IlOllHhlii, no o6me-

11pI1HHTl>IM ce-liqac HpencTaBJieIIIIHM, BCer~a MOIBffi1 6I.JTb OITHCaH 

CTaTI1CT.Hqec1-tHM onepaTopoM (TaR Ha3J,IBaOMI>lM onopaTopoM He:M:

MaHa [29] nnn MaTpnI(e:i~1 nJIOTHOCTJI, CM. § 4 rJI. II). Bee RBanTo

BOMeXaHnqec1urn IIOIIhlTRM IlHTepnpEn'aI(Illi CTaTilCTilRH ncxonHT 

Il03TOMY H3 OIIMCaHli1H CTaTHCTnqec:HHX CilCTOM Jn160 npH Il01\10IIJ;M 

'F-pyHRUHH, ;ur6o IIpII IIOMOIQII cTaTIICTHqeCRilX orrepaTopoH. 

B HaCTOHrqe:ii rnaBe Mhl 6y~eM paccMaTpnBa'fL B03MOrRHOCTH pa3-

JIHqHux Toqef\ 3peHHH, HCXOnH CHaqana H3 MaRCHMalll>HO IIOJIHOrO 

onI1caHHH, noTOM - Il3 cTaTI1CTI1qecRI1X onepaTopoB .. MR nepeHo

CIIM B rnaBy III I1ccn:e~oBaHI1e Bonpoca o B03MOIBHOCTE. onliCaH1uI 

HeMaI\CIIMaJILHO IIOJIIThIX OIIhlTOB IIPII IIOMO~M CTaTHCTnqeCRIIX one

paTopoB, n cJie~yeM B aToii rnaBe o6m;enpnHHTh1M npe~cTaBJieH11HM. 
HDaHTOBoMexaHnqecRne pa6oThl no o6ocHOBaHIIIO cTaTHCTilh'.H 

MOryT 6hlTL pa3~eneHhl Ha ~ne OCHOBHbie rpy:rrn:bJ: pa60TI>I, B HOTO

phlX npe.IJJIOJiaraeTCH, qTo COCTOHHilH CHC'feMbI OITHChlBalOTCH .IJ:IIC

HpeTID..JMII H"IIen:HaMII, Mem,n;y ROTOphIMH nponcxo,n;HT RBaHTOBl>Ie 

rrepexop::i,1 c onpe~eneHHLIM o6pa3oM 3aAaHHMMn BepoHTHOCTHME, 

II pa60T1>I, OCHOBaHHl>Ie Ha CTporoM I\BaHTOBOMeXaHMqecl\oM onn

caHilll CIICTeM npn IlOMO~ll 'Y-tj>yHRI(IIH ll TOqHOM perneHIIII ypanHe

HIIH illpe~Hrepa. 06e Ha3BaHHLie IIOCTaHOBI\11 3a~a"lfII .uonymmIOT 

o6o6m;eHne c MaRCilMaJILHO IlOJIHOro onncaHRH Ha CTaTHCTlllieCRnii 
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onepaTop. 06e OHM OTHOCHTCfl JiI R npo6Jiel\re Heo6paTHMOCTM II R 

npo6~eMe aprOAHqHOCTH. 

HpoMe Toro, cyi:necTBYIDT em;e ABe rpyrrnhl pa6oT, HoTopHe MO

ryT OTHOCMTLCH Jurnr:I> R rrpo6JieMe )l;ORasaTeJILCTBa H-TeopeIVrDI. 

JI Ta, H JJ;pyraH rpyIIIIbl pa60T XapaR'I'epHBYIOTCH TaRme T0M, 

IJTO OHH HCllOJib3YIOT IlOHHTHe CTaTHCTJiqecRoro orrepaTopa H TepHIOT 

CMHCJI, ecJIH orpaH11qnBaT:bCH (<qJiICTiiIMM}} COCTOHHMHMM. Ho B T(J 

BpeMH RaR rrepBaH rpynrra pa60T orr:npaeTCH Ha nsMepeHnH, rrpo

BOAHMRe HaA paCCMaTpHBaeMIJMM CMCTeMaMliI, BTOpaH OCHOBaHa Ha 

HeROTOpOM qaCTHOM CBOHCTBe H3MeHeHMH COCTOHHMH CMCTeM no 

ypaBHeHnro IDpeAMHrepa B Tex cnyqaax, HOrp;a HeBBaHMOAe:iTCTBO

BaBmne qacTn aTMX cncTeM rrpnXOAHT BO B3aHMOAe:iicTBHe. B Ha

cToam;e:ii rJiaBe Mhl pa36epe:M IIOCJieAOBaTeJI:bHO 9TM qeTIJpe B03-

MOi"l~HhlX TO"IIRH speHMH. 

B HarneM H3JIOmeHHH MI>r He 6y.ri:cM cTpeI\UITbCH R noJIHO'l1C oG

Topa Bcex RBaHTOBOMeXaHnqecRMX pa6oT, JIOCBHJI(eHHblX paCCMaT

pnBaeMOMY Borrpocy. Byl(yT nsJiomeHhl Jnrmo OCHOBHwe MAe:n RBan

TOBhlX TeopnH, a MX neTaJIH 6YAYT rrpnnOAMTbCH TOJI:bRO B TOM Mepe, 

n HaROM OHH Heo6XOJ(HMhl Jl.JUJ Hanurx B:bIBOAOB. 1-Iameii n;eJI:bIO 

6y.ueT BhlHCHeHne Borrpoca 0 TOM, B RaROH Mepe 3TM RBaHTOB:ble pa-

6oTLI cnoco6mI peIDHT:b sa;n:aqy o6ocHOBaHMH CTaTIICTHRB., MJII1, 

rOBOpH 6oJiee OOJ:QO, BbIHCHeHMe BOIIpOCa 0 CBH3H IIpHHI.J:HilOB CTa

'IHCTJiqeCROH MexaHHRH c RBaHTOBOH MexaRHROH, B qaCTHOCTJI, 

nIJHCHeHHe nocTaBJTeHHoro IDpe)l;MHrepoM B 1925 r. Borrpoca [30] 
0 pOJIM JiI Heo6XOAUMOCTM ycpeAHeHMM H AOIIOJIHHTeJI:bHiiIX IIOCTy~a
TOB, ROTOpue Mor:u1 6u o6ecrreqJiIT:b nepeXOA OT RBaHTOBOH Mexa

HMRH R CTaTMCTnqeCROlI, a TaJ~me orrpeAeJieHue COBMeCTMMOCTM 

8TMX AOIIOJIJ-IMTeJI:bHhlX nocTyJiaTOB c RBaHTOBOll MeXaHMROH. 

YRameM sp;ec:b me pesyJI1>TaT, H HOTopoMy MLI npnp;eM: paccMaT

pnBaeMhle RBaHTOBOMeXaHMqeCRlie TeopHE He MoryT rrpnBeCTM R IlOl.1-

HOMY pemeH1no saAa"llH o6ocHoBaHnH CTaTMCTMRH; Aame 6oJiee 

IOrO,- UBaHTOBaH MeXaHHRa B rpaHnu:ax, OIIpeAeJIHeMLIX ee wop

MaJIM3MOM, He MOi-HeT CJIYIBHT:b OCH0130H )l;JIH IIOCTpOeHMH CTaTHCTH

"lleCROH MexaHHRH. 3To 3HaqJIT, qTo He TOJI:bRO Te BhIBOJJ:hlt ROTOphle 

MOryT 6:bIT:b M3BJieqeHH M3 HBaHTOBOM MeXaHHRH npn HaJIJilqHJiI MaR

CHMaJILHO IIOJIHOro OIIMCaHJtill ( T. e. rrpn HaJI11q11n 'Y-<jl YHKQHH)' 

neAOCTaToqnIJ AJIH HHTeprrpeTa:QME CTaTMCTHRH ~ HO qTo aTa QeJI:b 

He MOmeT 6LIT:b )l;OCTJtrrHyTa JiI rrpH )l;OIIOJIHHTe~LfilIX IIOCTyJiaTaX, 

ROTOphle MoryT 6n1T1> np11HHThl 6es npoTnBopeqHH, c WH3Hqec1u1M11 

yCJIOBMHMil 3aAaqn (TaRMe AOIIOJIHHTeJILHbie IlOCTyJiaT:bI MoryT' 

no cym;eCTBy, OTHOCHT:bCH JIHIII:b R BepoHTHOCTHM, orrpeAeJIHIO~lI:M 

uhl6op opToroHaJI:bHO:ii cncTeMLI E Beca WYHRT(Hii B BhlpameH11nr 

CTaTMCTHqeCRMX orrepaTopoB, ROTOpnie cnymaT, no rrpMHHTOMY rrpe.n:

CTaBJ.IeHHIO, JI;JIH onncaHHH HeMaRCHMaJil>HO TIOJIHhlX OilbITOB). 

B qacTHOCTn, AJIH Bcex paccMaTpHBaeMux RBaHTOB0MexaHHqec1urx 

pa6oT xapaRTepHo, "llTO B HHX He paspemaeTCH Bonpoc o nepexop;e 
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npe;a;JiaraeMOM RBaHTOBOH HHTepnpeTaD;HH CTa'l'HCTHRH B HeROTopyro 

RJiaCCH"tJecRyro IIHTepnpeTal(HIO npII nepexoAe - B CMLICJ.Ie npHH

I(Hna COOTBeTCTBHH - RBaHTOBLIX IIOHflTHH B RJiaCCH"CJeCRIIe. llHa-cie 

roBopa' B HHX OCTaeTCH BHe IIOJIH 3peHHH BOnpoc 0 COO'l'Be'l'CTBIIlI 

RBaHTOBOMexaHlPieCIWH cxeM:bl c OIIbITOM, T8R RaR caMn O;IIbIT:bl, 

R ROTOp:bIM OTHOCflTCfl YTBepmAeHHH CTaTHCTHI~n, RHHeTI1RH H TepMo

;D;HHaMHRH (cM. § 1 rJI·& I), nMeIOT MaRpocROIIII"tJeCRHM H B 9TOM 

CMLICJie RJiaCCirlJeCRHM xapaRTep (BeJIII"lJIIHa h ;D;Jifl 'l'aRHX H3Mepe

HHM, o-cieBIIJJ.Ho, MomeT C'll!TaTLCfl npeHe6pemnMo MaJion. TaRme 

o-cieBHt];HO, qTo paCCMaTpHBaeMble CTaTHCTHROH npol(eCC:bl HIIRa:I\ 

He CBH38HLI c BJilIHHIIeM H3MepeHIIH; HanpnMep, 3aBepmeHne npo

~ecca peJiaRCaD;Irn MomeT 6b!T:b IWHCTaTnpoBaHo He pH;a;OM IlOCJie

AOBaTeJILHhlX H3MepeHnii, a o~HnM n3MepeHneM, n T. JJ..). CJieJJ.yeT 

OTMeTIIT:D' "C!TO HaJIII"tJIIe HepemeHnoro Bonpoca 0 CBH3H RBaHTOBO

MeXaHlPieCRIIX cxeM c OIIhITOM xapaRTepno ne TOJI:bRO ;D;JIH paCCMaT

pIIBaeM:blX pa6oT, HO HeH36emHO )];OJIH\HO xapaI{TepII30BaTl> BCHRyro 

RBaHTOBOMexaHII"tJeCRYIO TOOpMIO IIOCTpoeHHH CTaTIICTHRII. IlocJie~
Hee YTBepm~eHne 6y;a;eT ;n;oRa3aHo neJI1ntoM B ;a;aJI1>HenmeM. Celrcmc 

comJieMCH TOJI:bRO Ha TO, "C!TO 3aROH"lJ0HHl>IH '1_JopMaJIH3M RBaHTOBoii 

MeXaHIIRH IIOROHTCH Ha M8RCHMaJILHO IIOJIHOM OIIHCaHHH ( c IIOMOIULIO 

'Y-'1.JyHRI(HH), T. e. IICXO)];HT 1I3 npeAIIOJIOmenna, ne COBMeCTIIMoro 

c ycJIOBIIHMH, paccMaTpIIBaeM:bIMII CTaTHCTlIBOK, HMeHHO c HaJIH'lfHeM 

MaRpocRoniwecRHX onLITOB. RBaHTOBoMexaHII"tJecRn:ll me '1_JopMa

JilI3M, HCXOt];Hiqlill H3 CTaTHCTII"lleCRHX onepaTopon, He HBJIHeTCS 

3aRoHqeHHbIM: OillICaHne HeMaRCHMaJil>HO IlOJIHhlX OilhlTOB CTaTH

CTRqecRHMH onepaTopaMn Tpe6yeT ;D;OIIOJIHHT0JibHhlX ;a;ony:rn:eHHH, 

n, RaR 6yAeT noRa3ano B rJiaBe 111, Boo6Il\e roBopa!' He aBJIHeTCH 

y;n;oBJieTBopnTeJILHhIM. 

0TM0TIIM em;e, qTO TaR RaR npHHJJ;HIIIIaJil>HLie BOIIpOCLI, npe;n;

CTaBJIHIO:cqIIe Han60JI1>myro TPYAHOCTh ~JI.H o6'l>HCHeHna, BBe]l.eHne 

BepoHTHOCTHbIX IlOHHTHH, cym;eCTBOBaHJie BepOHTHOCTHLIX 3aROHOB 

II T. n., 6bIJIH B0CLMa no;a;po6no H3JiomeHLI B rJiaBe I (rJiaBHhIM o6pa-

30M B § 12 II 13)' TO B HaCTOHU\0M rJiaBe II3JIOF.ReHIIe 6y]l.eT 6oJiee 

HOHCUHHTHBHbIM, 1I 6y;n;eT OCHOBbIB8TLCH Ha o6'LHCHeHIIHX npe;n;

llieCTBYIOID;ei rJiaBbl. 

§ 2. IlpocTe:llmaa RBaHTOBOMexaHH-ciecRaH HHTepnpeTaiJ;HH CTa-· 

THCTHRH, C03]l;aHHaH He CTOJI:bRO co cneunaJil>HOM ueJI:bIO o60CHOBa

HHH CTaTHCTHRH, CROJILRO pa3BHBaeMaH B MOHorpa'1_Jnax H Rypcax, 

lIOCBH~eHHhlX RBaHTOBhIM CTaTHCTHRaM, eCJIII OCB060AHTl> ee OT 

HeROTopLIX omII60R 1I3JiomeHIIH II npnti;aTl> e:ll, no B03MOH\HOCTH, 

nocJie;n;oBaTeJII>Hyro cI>opMy, CBo;n;nTca R CJieAYIOU\eMy. CocTOHHHe 

CHCTeMLI onpeAeJIHeTCH npIIHa~JieiRHOCTl>IO CHCTeMI>l R TOH IIJilI 

.lIHOH Hqefine HeROTOpoli AHCRpeTHOi COBORynnoCTlI gqeeR; npn-cieM 

f.lqefiRn COOTBeTCTByroT pa3JUI'J:HhlM M a R c n M a JI :b H 0 n 0 JI

H 0 onpe;a;eJieHHbIM COCTOHHIUIM CHCT0M:bl, a COBORYIIHOCTl> JiqeeR

R:IaCCII"lleCROMY r-npocTpaHCTBY. Ha OCHOBaRnH npIIIII\HIIOB FrnaH-
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BepoHTHOCTb nepeXO'Aa 3a JII06oii onpe'AeJieHHhlH iiHTepBaJI BpeMeHII 

H3 O)l;HOii H"fleiiRII B )l;pyryro, Y)l;OBJI0TBOpHIOm;aH COOTHomeHIIIO CIIM

MeTpRH p4k= Pki· B cooTBeTCTBIIII co sHa"fleHIIHMH BTIIX BepoHTHO

cTe:ii nepeXO)l;a' JU06oe na-qaJII>HOO COCTOflIUie IIJIH Jiro6oe BepoHT

HOCTHOe pacnpe)l;eJieHHe Ha"JiaJII>H}.;IX COCTOHHIIH nepeXO)l;IIT c Te"le

HHeM BpeMeHII B HeRoTopoe )l;pyroe pacnpe'AeneHIIe. 

II pemne tieM roBopIITI> o q>IIsII"fleCRIIX ocHoBaHIIHX, npII)l;arum;IIx 

i-lTOH cxeMe peaJILHOCTI>, OTMeTIIM pesy.TibTaTLI, ROTop1>1e MO.lliHO 

noJiyqIITL,, IICXO)l;H II3 Hee. EcJin Mhl 6y)l;eM npoII3BO)l;HTI> IIsMepe

HHH qepes orrpe)l;eJieHHJ.;Ie 3a)l;aHHLie HHTepBaJlbl BpeMeHII, TO 

c BepOHTHOCTHOH TO"CffiII speHIIH 9Ta cxeMa ORa3I:JBaeTCH cxeMOJI 

u;errII l\!Ia pRo Ba. ~eiiCTBIITeJII>HO' TaR RaR H"lleil:RII COOTBeTCTBYIOT 

3AeCI> MaRCIIM8Jil>HO IIOJIHO onpeneneHHLIM COCTOHHIIHM, TO BepOHT

HOCTH nepeXOAa Pik' a CJie)l;OBaTeJI:bHO, H BepOHTHOCTH HCXOAOB 

llOCJie)l;yrom;ero OIIl>ITa O)l;H03HaWO onpeAeJIHIOTCH HCXO)l;OM HaCTOH

[QeI'o onraTa . TaR RaR R09t}>q>nn;IIeHTI>I Pu.: YAOBJieTBopHIOT co

·OTHomeHIIIO CHMMeTpHII p,1,= Pki' To, RaR II3BeCTHO II3 TeopnII 

1~ene:ff lVIapRoBa, cym;ecTByeT CTa~IIOHapHoe pacnpeneJieHIIe, npeJJ;

CTaBJIHeMoe paBHOMepHhlM pacrrpe)l;eJieHHeM BepOHTHOCTen MeIBAY 

~:rqeE:RaMH. EcnII MR 6yneM C"JIIITaTI>, "IITO Bee Roaq>pnu;121eHTJ.;I 

Pix·> 0 (tITO:. RaR 6y)];eT BII)l;HO B § 3, MOIBHO npenrroJIOIBIITl> 6e3 

cym;ecTBeHHOro cymeHIIH q>II3II"JieCROii IlOCTaHOBRII aana"tJH), TO 

CTaIJ;IIOHapHoe pacnpe)l;eJieHIIe BepOHTHOCTeii eAIIHCTBeHno; RpOMe· 

Toro, aTo CTa:uHoHapHoe pacnpeneJieHne HBJIHeTCH npe)l;eJIJ>HI>IM 

npH JII060M Ha"flaJinHOM COCTOHHIUl CHCTeMI>I RJIH npII nro6oM 
pacnpene;ieHHII BepOHTHOCTeii HallaJI:bH:bIX COCTOHHIIH. ¥ CJIOEIIH 

p ik > 0 HBJIHeTCH )l;OCTaTOlJHI>IM )l;JIH - Toro' tIT06hl BLIIlOJIHHJICH . 

3aROH 60JI:bIDHX "JIIICeJI, cornaCHO ROTOroMy, nJIH JII06oro aanaH

HOI'O Ha"flaJII>HOro COCTOHHIIH, IIpII MHOrORpaTHOM ·BocnponaBe

J];eHHH Ha1IaJTbHOro COCTOHHIIH "flaCTOCTI> ocym;eCTBJieHIIH 3a)l;RHHOH 

H"CJ0MRII B Ollhl're, npoBO)l;HMOM B HeROTOphlii 3aAaHHhlH, ~OCTaTO'IHO 
y;o;aJieHHJ.;I:ff MOMeHT' 6yAeT IIMeTb npe)l;eJIOM BepOHTHOCT:b ocym;e

CTBJieHIIH aToii Htie:HRII npII cTa:UIIOHapHoM (T. e. paBHOMepHoM) 

pacnpe)l;eJieHIIII. EcJin BLIIlOJIHHeTCH ycJIOBIIe Pik > 0, cnpaBe)];JIHBa 

TaRme o6o6m;eHHaH npenenI>HaH TeopeMa JianynoBa (31]. CornacHo 

STOil TeopeMe, -qaCTOCT:b ocym;eCTBJieHIIH Sa)l;aHHOii H"fle:imn B )l;aH

HOM npou;ecce, )l;JIH JII06oro 3a)l;aHHOI'O HatiaJibHOI'O COCTOHHIIH, 

npn BospacTaHIIII "IIIICJia IIOCJienoBaTenI>H:blX BO BpeMeHII Oil:blTOB 

6yp;eT HMeTI> npeneJIOM cpewrroro BepOHTHOCT'.b ocym;eCTBJieHn.a: 

3TOH H"fle:HRII ~JIH Toro me rrpo~ecca IIJIH (BBIIny cym;eCTBOBB.HHR 

. npeJJ;eJILHOI'O pacnpe;o;eJieHIIH) BepoHTHOCT:b ocym;ecTBJieHIIH 9Toi 

H"CJenRH npn cTa:UIIoHapHoM pacnpeneJieHIIII. IIepB:rilli II3 .9TIIX 

pesyJII>TaTOB HBJIHeTCH HeROTOp:bIM aHaJIOI'OM IIOHBJieHII.f.l - He-

3aBIICIIMO OT Ha"flaJILHoro COCTOHHIIH - paBHOMepHoro pacnpe

AeneHRH BepoaTHOCTerr Ha IIOBepXHOCTII 38)l;aHHOH aneprHII IlOCJie 
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BpeMeHll pe.rraRcau:1ur. BTopoil: peayJI1>TaT MOrRHo paccMaTpIIBaTL ,, 
HaR ananor paBeHCTBa cpenHero BpeMenHoro, BBHTOro sa nocTa-
TfflIHO 60JII>1noi npoMemyToR BpeMeHII, H cpe.u:Hero 9pronn"llecHoro
TaRme He3aBHCHMO OT naqaHLHOro COCTOHHHH. EcnH yqeCT:b, qTO 

"llIICJ.Io sqeen: RoHe"lfllo, TO ynoMsHyToe B § 1 rnaBhl I Tpe6oBaHJie 
paBHOMepnoCTH (c HOTopoii BpeMeHHoe cpeJJ;Hee ):(OHiRHO cxonHTLCH 
H apro~nqeCI\OMY cpe):(ReMy) OTHOCHTeJI:bHO BH6opa Ha'llaJILHOrq 
COCTOHHIIH II OTHOCJITeJI:bHO B1>16opa Hqenl\H, BpeMH npe6hIB3HHH 
B ROTopo« paccMaTpHBaeTcH, y~oBJieTBOpHeTCH TpnBHaJ.InHHM 
o6pasoM. MomHo Ta«me noHaBaTI>, qTo ecnn BCIO coBo«ynHOCTb 
HqeeH paa6HT:b Ha o6JiaCTH, OTJI~arom;necH JJ;pyr oT ):(pyra no 
BeJIRqHHe B orpOMHoe qIICHO pa3 (nono6HO «MaRpOCROilIIqecRHM 
o6JiaCTHM»), TO BeJHftIHHa HaH60Jiee BepoHTHOH o6naCTH c Teqe
HIIeM BpeMeHH 6yneT H3MeHHTl:>C.f.l MOHOTOHH:bJJ\i o6pa30M. Ilo
cnenHee He npoTnBopeqHT, OWia:Ro, TOMY, qTo B onbITe MomeT 
6bIT1:> o6Hapy.i«eHa He aTa, HaII6oJiee BepoHTHaH o6JiaCTL, a HeHo
Topaa npyraH. 8TO HBJIHeTCH aHaJiorneE:, c O):(HOR CTOpOHbI H-TeO
peMIJ, a C npyroij CTOpOHI:J - B03MOil\HOCT1I q>JIIORTyau;HH. MhI 
BIIJJ;HM, TaRHM o6pa30M, qTo IIOHHTMe SHTpOIIHH, ROTopaH MOH\eT 
6J:JIT:b 3~ec1:> onpe,neJieHa «aR JiorapII'1JM BeJilPllIIU:if o6naCTII, 6y,neT 
o6naAaTI> TeMH TpeMH CBOHCTBaMH 061>1-q:Hoii q>nanqeCRoii aHTponnn, 
I\OTOpLie 6IJJIII oTMeqeHH B § 9 rJiaBIJ I. PesIOMIIpyH, MLl MomeM 
CRa3aTL, qTo paCCMaTpHBaeMaH l{BaHTOBOMeXaH:Hqecl\aH cxeMa 
o6JianaeT CBORCTBaMII, ROTOpLie HBHHIOTCH aHaJioraMH BCeX OCHOB-. 
nux, oxapa«TepnaoBaHHhIX B § 1 rnaBI:J I yTBepmneHnfi q>n3nqe
CRon CTaTHCTill{H: aprOJt.H"l!HOCTH, paBHOMepHoro CTpeMJieHJIH 
H npeit;eny.. H-TeopeMLI II cymecTBOBaHHH pena«Car\IIH. Ta« mo 
RaR H npn 12l3Y'IeHHH Apyrnx, 6oJIDe CJIO'RHHX RBaHTOBOMexaHl'I
"t.IecH11X '11eopIIii, Mb! noJimHbI 6y.u:eM BRHCHIITL Bonpoc 0 TOM, B I\al\OH 
Mepe 3TH aHanorun HBJIHIOTCH '1JopMaJ.InHLIMH H B HaROM Mepe OHli 
Bl>IpamaI0'11 COOTHOIIIeHHH, cym;eCTBYIO:r:qIIe npII neil:CTBIIT0JI:blILTX 
OilbITaX, IIBy"'laeMbIX q>n3nqeCROM CTaTHCTHROR. 

B sal\JII01IeHIIe 91'0ro naparpacI>a CAeJiaeM eme HeCHOJILRO sa
MeqaHnE:. 0TMeTIIM, qTO R paCCMaTpHBaeMOll cxeMe BOBpameHIUI 
1J03BpaTa II o6paTIIM,OCTH He npMMeHII:MLI. ~eHCTBllTeJibHO, IlOCHOJil:>
RY BCHROe RaqaJ.II>HOe COCTOHHIIe nepexonnT B CTannoHapnoe paBHO
MepHoe pacnpe~eJieUIIe BepOHTIIOcTeM, oqeBn~HO, "lJTO He MOiI\eT 
6IJTb TaRHX MOMeHTOB B03BpaTa, B ROTOphle HaBepHHI\a ocym;e
CTBaHJIOCJ., 6H Ha"lJBJil:>HOe COCTOHHIIe (IIJIII naqaJI1:>Hoe pacnpeAe.rre
HHe BepoHTHocTen). B To me BpeMH aTo He npoTJIBopeqnT ToMy, 
"llTO OITbIT' npoBe.n:eHHbIH IlOCJie ycTaHOBJieHIIH peJial\cau;MH, ~a CT 
HaqaJ.I"bHOe HepaBHOBeCHoe COCTOHHHe - BepOHTHOCTL TaRoro 
ncxona OIIbITa onpe):(eJI.HeTCH pnroRTyaunoHHof1 q>opMyno:ii. B nsy .... 
-r1aeMoii cxeMe He MOH-teT 6HT:b ~JifI 1-camnoro JJ:aHHoro pacnpeJJ;e:re
HMH BepoHTHOCTffH yRasaHo TaRoe ):(pyroe pacnpe~enenne (nepexo):( 
I\ ROTOpOMY I\al\ 6LI aHaJIOrIIqeH I\HaccnqecHOMY o6pam;eHIIIO BCex 
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CHOpOCTffH Ha o6paTUbie), .nprr HOTOpOM - ecJIH rrpIIH.ffTh ero 3a 

HatiaJII:>Hoe - H3MeHeHne Bcex BepoaTHOCTffH co BpeMeHeM 6yJ(eT 

npoTeRaTJ> o6paTHO TOMy, nan npoTeRaJ.ro l3 HCXOWJOM .npou;ecce. 

~ei1:CTBHTeJil:>HO, naR .noRa3nIBaeT naBeCTHnIR peayJILTaT MapHoBa, 

1--:aHOBO 6u HH 6hIJI0 HfflJ:aJII:>HOe pacnpep;eJieHHe BepOHTHOCTe:ii J(JIH 

aqeen, pa3HOCTI:> Me.IB.l{Y BRCTpeMaJILH:bIMH aHaTieH.HfIMH BepOHTHO

CTerr npn .nocne,I{oBaTeJI1:>H.hlX o.nYTax y6n1BaeT - pac.npe):(enenne 

CTpeMHTCH n panBoMepHoMy. Cnep;oBaTen:oHo, Boapam:eHne o6pa

rrnMOCTH 3p;ech Tep.HeT cnny. 

0TJIWIHe u;e.neiI MapRoBa OT p;nHaMn11ecHHX TpaeRTopnii xa

paRTepnayeTCH TaRIBe cne):(yrom;H.M:, BarRHbIM p;Ju1 p;an1:>Heiirnero 

(c.M. r.rr. V), o6cTonTeJIJ>CTBoM: BepoHTHOCTII Pik .nepexo):(a na 

.srlJeHRH i B HtieRy k, Bcer):(a y):(OBJieTBOpHIOiqHe COOTHOilJeH.rrIO 

6 ' I pik = pki' Boo :rqe roBopH, He panffbI BepoHTHOCTfIM pih = phi 
Toro, "lITO cncTeMa, upn6.LIBillaH B k-ro aqeliny, Bl>IIllJia na i-rr. Ran 
J.Ierno y6e,I{HTl:>CH, paBeHCTBO Pt1.k= p~k' Boo6me roBopH, Ha"linHaeT 

6hlTh c.npaBe,I{JIHBhIM JIHIDh nocne ycTaHOBJieHHH CTau;noHapHoro 

pac.qpe,I{eJieHHH. BoJiee Toro, ecnn BeJIH"lJ:HH:bI Pik' cor~acno onpe

J(eJieHnro ~e.nrr MapRoBa, HMeIOT onpe):(eJieHuoe, He3aBHCHMoe 

OT pac.npeJ(eJieHnH BepOHTHOCTeii Me}I\J(Y ff'IenHaMH, 3Ha"lJ:eHHO, 

TO BeJIJiqHHbl p;h' Hal\ JierHO BH):(eTI:>, MOryT 6J>ITJ> o.npeJ(eJieHbI 

JIHIDL B 33BIICHl\fOCTH OT pacnpeJ(eJieHHH BepoHTHOCTeH. 

0.I{Hano OTMe"lJ:eHH:bie OTJiff'IHH ~e.neii MapRoBa OT J(IIHaM1rqo

cnnx TpaeRToplf.ii n CBH3aHH3H c BTHM OTJIJf'IHeM HeB03MOiU:HOCTh 

BocnponaBecTH B cxeMe u;eneii MapROBa noapameHne o6paTHMOCTH 

He JIHIIlaIOT BpeMeHHOD XO):( qJJIIORTyaQHH qJH3H"lJ:eCHOR - CJ'.ICT0Ml>I, 

OilIICl>IBaeMOR TaROR CX0MOR, o6paTl1MOI'O JiIJIH, HH3"lJ:e, CHMMeTpnq

HOJ'O BO BpeMeIIH xapaRTepa. )J;enCTBHT0JII,HO, B TO BpeMH HRH 

JII06oe Ha"tJ:aJIJ>Hoe pacrrpe):(e:ieBne c Heo6xo,[{nMocTI>ID uepexonnT 

B CTa~HOHapHoe paBHOMepHoe paCI!P0AeJI0HHe .lI pa3HOC'l'II MeiH)JY 

BHCTpeMaJII>H.b!MH 3Ha"lieHHH.MH BepoHTHOCTeR MOHOTOHHO y6LIB3IDT, 

.npn na6nroJ(eHHH n H ):( n B n ):( y a JI :o H o rr cncTeMnI paBHOBec

Haa o6JiaCTh, COOTBeTCTByrom;aH IlO)lanJIHIOII(e:li "lJ:aCTH BCex fflJeen, 

ocym;ecTBJIHeTC.H .nocJie BpeMeHn penaHcau;nn JIHillI> c no,I{aBJIHIOta;err 

BepO.H.THOCT:OIO,- c HeHOTOpoii Ma.,TJ:OH BepOHTHOCTl:>IO B03MOiUHbI 

qJJIIDRTya~IDI. <DIIRCHpyeM HeHOTopy10 «HepaBHOBecrryro o6:raCTI»>, 

COCTOHit(YIO H3 o.npe):(eJieHH:bIX H"lJ:eeH, H 6yJ(eM onpeAeJIHT:O, B HaRne 

o6aacTn nepexo;a;nT cncTeMa H3 aToli HepaBHOBeCHoii o6daCTH II 

n RaRHX o6JiaCTHX OHa 6I.>I~a He.nocpeJ(CTBeHHO J(O Toro, RaH no

.na.:ia B aTy p.IIBcnpoBaHHYIO 06.rraCTI:>. BoaMOiHHl>I ):(Ba c.noco6a 

onpe):(eJieHHH "IIaCTOCTH: B .nepBOM cJiy"liae M.hl paccMaTpHBaeM 

UOC~Ie,l{OBaTeJI:OHOCTJ., Oil:bITOB, 3aHJIIO"lJ:aIO:rqHXCH B TOM, tITO, HCXOM 

H3 .npoH3BOJil:>HOro Ba"lJ:aJII:>HOro COCTOHHHH, Mhl il-\J(e:M:, IlORa ycTa

HOBHTCH (c o.npe,n;eneHHOR TO"lJ:HOCT:bIO) paBHOMepnoe pac.npe,I{eJieH11.e 

B0p0.HTHOCTe:ff H IIOTOM B03HHRH0T qJIIl\:CHpoBaHHaH o6JiacTI>, 
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a 3aTeM BOCnpoH3BO,trHM Oil.LIT CHOBct; BO B~opoM cJiyqao Mhl CJie,t{lll\.I 

B TeqeHne ~JIHTeJI:bHOro BpeMeHH 3a HeB03My~eHHOH oBOJIIOr(Heii 

CHCTeM.LI, OTMHIJa.H, kor,t{a OHa nona~eT B cp1nwnpoBaHHYIO 06JiaCT:b. 

Pe3yJI1.,TaT 6y):(eT O):(HHaI\OB:bTM, He3aBncnM:o OT Toro, Hanoi! cno

co6 M:bI H36e peM. 

8To o6'b.HCHH0TCH WM, "IJTO, corJiaCHO 3anony 60Jl:blliHX 1I1ICeJJ 

B ero npocTOH cpopMe - B nepBOM cJiyqae H cornacHo o6o6m;eHHoii 

npe):(eJIJ.,HOH TeopeMe Jl.HnyHoBa (RoTopa.H, HRH yi-n:e roBOpHJIOC:b, 

npHMeHHMa R paCCMaTpHBaeMOH cxeMe) - BO BTOpOM,- npe~eJIId 
'IaCTOCTe:iI nepeXO]];OB H3 cpm~cnpoBaHHOH o6JiaCTH B HeROTopyro 

]];pyryro 3a}l;aHHyro o6JiaCT:b paBHhl npe]];e<laM qacTOCTH nepeXO]];OB' ' 

npH I\OTOpbIX cHcTeMa, nonaBmaH B cpHRcnpoBaHHYIO o6JiaCTb, 

nepem.rra B Hee H3 3a]];aRI-Ioii o6JiaCTH (nOH.HTRO' "IJTO STO 3al~JIIO
-qenne MOi-ReT 6MTb c;u;enaHo He TOJI:bRO no OTHomennro H o6aacTHM, 

COCTOHII{HM H3 rpynml .HqeeI~, HO M no OTHOIDeHHIO R caMllM fiqeii

I~aM). 8To CBOHCTBO, Ha3hIBaeMoe o6hrqno CIIMMeTpHeH cpJIIOHTya

r(HH OTHOCHTeJibHO npomenmero II 6y)lym;ero IIJIM o6paTHMOCT:bIO 

cpJIIOHTyauHii, IIOHa3:hlBaeT' B 'IaCTHOCTH, qTo BC.HHa.H nepaBHO

BecHa.H o6n:aCTb c nonaBJI.HIOJI\eH BepOHTHOCTbIO npoHCXOJ:(HT lI3 

1'0H 6oJiee paBHOBeCHOH o6JiaCTH, B ROTopyro OHa c nonaB~HIOilleii 
ncpO.HTHOCTbIO nepexo}l;IIT .' 8To CBOHCTBO OCHOBaHo JIHIJ.Ib Ha 3aBn

CHMOCT.HX, xapaRTepII3yrom;IIx uenn MapHoBa. 

To, 'ITO B paccMaTpIIBaeMoli TeopIIH npnna:rv1eiHHOCTb u .H"lleii"Hc 

ycTaHaBJIHBaeTCH MaRCIIMUJI:bHO noJIHbIM H3MepeHHeM, cpa3y BHO

CIIT B nocJie}l;HIIH pe3yJII>TaT O]J;HO orpaHWieHne: Mbl He ,MOi:f-\eM ro~ 
BOpHTb 0 CIIMMeTpHH lj>JIIORTyaunn, pHRCHpyeMOli B HaqaJfbHbIM 

MOMeHT nepBoro MaHCHMaJibHO IIOJIHOro Oil:bITa, TaH HaR B RBaH

TOBOH MexaHHRe M:bl B006JI\e He MOin:eM I'OBOplITb 0 COCTOfIHHII CH

CTeM:bI, npe):(mecTBYIO~eM IIaqaJIJ.,HOMY H3MepeHHIO. Bnpo'IeM, yRa-

3aIIHoe 06c.TOHTen1>cTBO Hecym;ecTBeHHO ~JIH ycTaHOBJieHHoro 

ceih!ac pe3yJILTaTa, TaH nan npn o6onx ynoMHIIYTRX BRIBe nyTHX 

onpe,t{eJieHHH qacTOCTffH 0 CHMMeTpHH cpJIIOI\Tyal(HH MOJHHO rOBO

PHT:b, o-qeBH):(Ho, JIIIIIIb no ncTe't.JeHnH BpeMeHH peJiancal(IllI. ML1 
Mo.meM, TaRHM o6pa30M, CHa3aTb, 1ITO B paCCMaTpnBaeMOH TeopnH 

nono.meHHe c B03paiI-\eHHHM1I B03BpaTa II o6paTHMOCT11 C.OOTBeT

CTByeT TeM npe,t{CTaB~eHHHM CTaTHCT1P:leCHOH pH31IRH 0 B03BpaTe, 

o6paT1IMOCTH 1I cpJIIOI\Tyaunn, I\OTOp:bie Cl.fOi:KHJIHCb Ha OCHOBe 

OII:bITa. 

OTMeTHM eII{e, qTo B paccMaTpHBaeMoii Teop11n M:bI noJiy11HJIH 

paBHOBepoHTHOCT:b ncex .H"tJeeR JIIDilh nan cJie):(CT.BHe npo~ecca 

ycTaHoB.rreHHH CTa~nonapnoro pacnpe):(e.rreHHH. BnIJIO 6M omH6noii 

IlhlTaTbCH noJiyqHT:b aTy paBHOBepOHTHOCT:b B HaqaJibHhlH MOM0HT 

3a C'IeT nannx-Jin6o coo6pa.meHHR cnMMeTpJIH. Ran eII{e 6y):(eT 

1IOHa3aHO no IlOBO):(Y Teopnn llayJin, BCe coo6paineHHH CHMMeTpHH 

COBepmeHHO H0):(0CTaTO'IH.LI ):(JIH BTOH qenn. 0TCYTCTBHe CHMMeTpHII . 

BCeX .HqeeR oqeBH,t{HO, HaIIpHMep, rror;n;a, ROr~a B BaqaJibHbJJi 
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MOMeHT RB.ill OIIbIT BLI]:(eJIHJI JIHillb HaRyIO-HH6y_rtI> 06.rraCTI> aal(aHHOH 

coBORYilHOCTH .srqee1-c RpoMe Toro, RaR no,nqepRHBaJioc1> B § 14 
rJiaB:nI I, paBHonepoHTHOCTI> BCex TOl.leR noBepxHOCTH 38):(8HHOii 

aHepr11H (B paccMaTpHnaeMoif cxeMe po;rrr, BTOH paBHOBepoHTHOCTM 

nrpaeT paBHOBepoHTHOCT:b Bcex n1.1eeH), Boo6m;e roBopn, npoTHBo-.. 

pel.IHT onl>ITY. B caMOM )l;ene aTa paBHOBepoHTHOCTI> He cym.ecTByeT 

B JII06o:ii Ha"lla;Jl>HbIIl MOMeHT (HHa"l.!e OTIIaJio 6l>I caMO IlOHHTHe 

peJiaRcau;nn), a JIHIIII> ycTaHaBJIHBaeTCH B H30JIHpoBaHHOH CHCTeMe 

IIO HCTel.leHHH BpeMeHH peJiaRpa~HH-

§ 3. B HBCTo.arrceM naparpape MLI pa36epeM Bonpoc 06 ornome--

HIDI H3JIO,I-\eHHOH B § 2 popMaJII>HOH cxeMhl R )l;eHCTBHTeJII>Hl>lM 

OilnITaM, H3yqaeMnIM qJH3lflleCI~OH CT8THCTJIROH. l13JIOlli0HHaH 

B § 2 TeopnH OCHOBaHa Ha npe,nCTBBJieHHH 0 fftJe:aHax, COOTBeTCTBYIO

IIJ;HX MBRCHMBJil>HO IlOJIHbIM OIIhlTBM. JJ:e:iiCTBHTeJII>HO, B TOM CJiy

qae, eCJIH COCTOHHI1e ClICTeMLJ oxapaHTepH30BaHO MaHCHMBJibRO 

IlOJIHO, BepOHTHOCTJI nepexo,I{a, RBI-\ Mhl npeJ(IIOJiaraJin, ~eJIRROM 

onpeJ(eJieffi>I (Ha OCHOBaHHH npHH~HIIOB O,I{HOH TOJil>RO RB8HTOB011 

MexaHHRH). RpoMe Toro, MI>I npe):{IlonaraJIH, 1.1To BepOHTHOCTH 

nepexol(a y,noBJieTBOpHIOT cooTHomen11ro CHMMeTpHH Pik = Pk1.· 

~JI.R TOTO 'IJT06hl npII):{B.TJ., TeopHH cpH31I1IeCRRH CMLICJI, Ml>I noJI1I-\Hhl 

onpe.neJIHTI>' npH R3RHX ycJioBHHX OIIl>ITa cnpaBe,nJIHBLI ynoMH

HYTI>Ie rrpe~rroJio,I-\eHIIH, H, u "tJUC'l'HOCTH, onpe_rtenHTI>, RRHHe Ma

RCHMaJII>HO IlOJIHO onpel(elleHfThffi COCTOHHH.fI MoryT HrpaTb pOJib 

Hl.leeR paccMaTpnBaeMoif Teopn11. ManomeHHaH B npe.I{LIJ(ym;eM 

naparpape popMaJibHBH cxeMa JIHllll> TOI'):{a 6y.I{eT COOTBeTCTBOB8Tb 

peayJII>TaTaM CTaTIICTH1IeCROll MexaHHI\:H, HOr,I{a noJiyqennyro 

B aToii cxeMe paBHOBepoHTHOCTI> .a1.1eeK MOiRHo 6yneT·conocTaBHTJ., 

c 38HOHOM paBHOMepHoro pacnpe)l;eJieHHH BepOHTHOCTH Ha IlOBepx

HOCTH 3al(aHHOH aneprHn. B popMyJiax CTBTMCTHRH no}J;paayMe

BBeTCH, naR HaneCTHO, paBHOMepuoe pacnpe.neJieHHe Ha nonepxno

CTH n 0 JI H 0 ir 8Heprnn CHCTeMI>I. EcJIH 6I.J Ml>I }J;OIIYCTHJIH 381\0H 

paBHOMepHoro pacnpe,I{eJie:HHH Ha HeROTOpOH ,Ilpyro:H IIOBepxHOCTH 

cpa30BOro npocTpaHCTBa. TO Ml>I npHIDJIH 6hl B npOTHBOpe-qne 

c OCHOBHbIMH popMyJiaMH CTaTHCTHRH B TaROll 'ue Mepe, B RaROH 

~Ta noBepxHOC1,h OTJIH1IaJiac1> 6I>I OT IlOBepXHOCTH IlOJIHOH 8HeprHl1. 

Meml(y TeM, eCJIH 6LI MI>I, B cooTBeTCTBHH c aTHM, nonycTHJIH, 

qTo COBORYilHOCTb Hl.lee:E\ COOTBeTCTByeT IlOBepxHOCTH (crroro) 

3ananHOH llOJIHOH aHeprH.H, a R8H-\)];8H OT,neJII>HBH H1IeHRB co

OTBeTCTByeT COCTOHHHIO c onpe_rteJieHHOH nOJIHOii aHeprneii, TO Ml>I 

npRIIIJIH 6.IJ I\ npoTHBope1.11I10 c ycJIOBHeM Pik > 0 npn i =/=- k, TBR 

RBH BepOHTHOCTI> nepexo,I{a MeH-\.IlY CTau;noHapHbIMH COCTOHHH.HMH 

paBHa, 01.1eBH)l;HO, nyn10. E,nHHCTBeHHaH B03MOIBHOCTI> ycTpanHTI> 

BTO npOTHBope1.1He - B03MOiRHOCTI>, HBXO):{HmaHCH B corJiaCHH 

c OCHOBHnIMH 1.1epT8MH TeopHH § 2, 3a:iUIIOl.laeTCH B CJieJ(yrom;eM: 

paccMaTpHBaTI> paBHOBepOHTHOCTI> He CTaqHOHapHI>IX COCTOHHHH -

co6CTBeHHbIX cpyHR~HH IlOJIHOH aneprnn, a Il01ITH CTBIJ;HOH8pHnIX 



COCTOHHHH-C06CTBeHIJl>IX cpyHRI.rHii HeB03Mym;eHHOil 9HeprHH CHC

Te:MhI-npH COOTBeTCTByrom;HM o6pa30M Bhl6paHHOH 3HeprHH 

B03M~eHHH. B1>16op aHeprnn B03Mym;eHHH npem}J;e Bcero ~oJnReH 
6bITb cnenaH TaK, "l1T06l>I co6CTBeHHI>Ie COCTOHHHH HeB03Mym;eHHOI'O 

onepaTopa aHeprHH 6unn ~OCTaTO"llHO 6~H3R1I R co6CTBeHHhlM co

CTOHHHHM IlO:.IHOH 3Hepr11H, T. e. "tJT06I:J c JJ;OCTaTffqHOH TffqHOCTl>ID 

MO.lliHO 6I:JJIO ycTaHOB:IeHHYIO paBHOBepOHTHOCTI., flqOel\ npHHHTl> 

3a paBHOMepHbIH 38HOH pacnpe~eneHHH BepoflTIIOCTeil: Ha llOBepx

HOCTR 3aj:(aHHOH IlOllHOH aHeprnH. }{po Me Toro' BTOT n1>160 p )J;O:.Iil\eH 

o6ecneqHTI> BI>InoaHOHIIe cooTIIOilleHHH Pik > 0, rapaHTHpyrom;oro 

nepeXO)J; R npe~eJILHOMY paBHOMepHOMY pacnpe}J;eneHHIO 1I paneH

CTBO cpe~Hero BpeMennoro cpe}J;HeMy apro~HqecHoMy (HJIH BbI

noJIHeHne HenoToporo ~pyroro 6oJiee cna6oro Tpe6oBaHHH, npH

BOJ];Hm;ero R TOH i:I{e u;enH). ¥cnoBHe CHMMeTpHH BepoHTHOCTffH 

nepexo;n;a Pik= Pki 6yneT BDITIOJ.IHeno npn Jiro6oM B1>16ope B03My

n~arom;eii aHeprHH H f.IBJIHeTCH, RaR 1I3BeCTHO [ 28]' cnenCTBiieM 

apMHTOBCRoro xapaRTepa MaTpH~I>I BoaMym;arom;eli aHeprnn. 

06om1 ycJioBHHM MM MOH{eM y}J;oBneTBop1rTh, npHHHMaH 3a BOaMy

rqamrqyro aHeprHIO nro6yro <f>yHRUHJO (onepaTop) V, JIIImh 6u oHa, 

BO-nepB:bIX, naBaJia nocTaTo~o MaJiyro BeJilftJHHY }:\JI.SI pa3HOCTH 

:.'\faTeMaTH"lleCHI1X OJRH~aHHM IlOJIHOH 1I HeB03Mym;e1moli aHeprRH 

Ii, BO-BTOpi>IX, YAOBJieTBOpf!na 6hl ROHe"tJHOMY "IJRCJIY ycn:oBHH 

s uiVukdq =F 0 (u4, Uk - co6cTBeHH:ble cpyHRUHH neB03Mym;eHHOM 

CRCTeMIJ, COOTBeTCTByrom;ne H"'leiIBaM TeopnH § 2). 3aMeTHM, "'ITO 

STa B03Mym;arom.aH aHeprHfI v MOJReT H He IIMeTb HHRaROI'O Heno

c pe}:\CTBeHHoro cpH3R"lleCROI'O CMl>ICJla. 

OJJ;HaRo Bee cna3aHHoe BI:Jme OTIIIO)J;b He J];ORa3bIBaeT noJIHoro 

COOTBeTCTBHH H3JIOH{eHHOH B § 2 cxeMLl p;eRCTBHTeJ.II>HhlM OJibITaM, 

n3yqaeMLIM cpnanqecRon CTaTHCTHnoiI. YHa.iI\eM a}J;eCb Ha ]];Ba OCHOB

HhIX coo6pa~teHHH, noRa3LIBaro~nx, qTo Mbl He MomeM yJJ;OBJIO'l'Bo

pHTbCH npnBe}J;eHHOH B § 2 HHTepnpeTa~neii CTaTHCTRRH. 

Ilep:BhIH na aTnx JJ;OBOJ:\OB aaRJIIO'tlae1,cn n c;rre;n;yro:p:ceM: JJ;n.a 
Toro "l1T061>I C"tJHTaTI> HHTepnpeTau;Hro y;npBJieTBOpHTeJil>HOM, He

o6xonHMo IlORa3aTb, ~TO MOH{eT 6h1Tb ycTaHOBJieHa !3RBHBaJieHT

HOCTh IlOHHTHH H3JIOJRORHOH TeopnH 1I o6I>I"IJHbIX 1IOHHT1IH cpH3H

'lleCHOH CTaTHCTHHU. B "llaCTHOCTH, llOHHTHH MaRpOCHOilH"IJeCHOro 

coCTOHHHfI n MaRpoCROilH"IJeCRoro npoqecca. Me.m}J;y TeM, coBep

menHo He O"'leBR)J;Ha B031VIO.lliROCTb conocTanHTb c pe3ynI>TaTOM 

MaHpOCROilHqecRoro OilbITa (qeMy o6J:>IqHo ll RJiaCCH"IJeCROR CTaTn

CTlIRe COilOCTaB3Hll.8Cb o6aaCTh cpa30BOro npocTpaHCTBa) «o6~aCTh 
f{qeeu» - HeiiOTopyro rpynny co6CTBeHHbIX COCTOHIIRH HeB03MY

J~ennoii CHCTeMbI (o TaROM COilOCTaBJieHHH MI:J roBOpHJIH B § 2, 
I'Or)J;a roBopnnH 06 H-TeopeMe). TaRoe conocTanJieHHe B03MOJRHO 

ZIIlIIIb B TOM ceyqae, ecnH B03Mym;arom;aH 3HeprHH (n COOTBeTCTByIO

maH tOBORYTIHOCTl> HeB03M}1II(eHHbIX COCTOHHHH) BI>I6paIIa Tali, 

tJ1,0, IIOMHMO nBYX YIIOMHHYT.hIX BbIIlle Tpe6oBaHHH (HOTOpbIM yno -



eJieTBop1rrI> HeTpyJJ;HO), OHa y~oBn:eTBOpHeT e:rn;e CJie~yro:rn;HM: 
1) COOTBeTCTByro:rn;ne 3TOH B03MJiq8IOiqeH aHeprnn co6CTB0HHbie 

COCTOHHHH HeB03MymeHHOH aneprHH npH ycpe]];H0HlUI no BCeM 

co6CTBeHHbIM COCTOHHI1HM BLineneHHOM OJibITOM rpyrrnLI non:HIBhI 

]J;JIH BCex cpnaHqeCI\l!X BeJili1IHH JJ;3B8T:b cpe}J;Hlle 3HfflJ0HHH H 38R0Hl>I 

pacrrpenon:eHHH, COBIIa~aIOrqMe co cpenHHMII 3HaqeIIHHMH H 38HOHa

MH pacnpe~en:eHHH B TOM M8Hp0CHOIIH1I€CHOM COCTOHHHH, c HOTOpLIM 

BT8 rpyrrna co6CTBeHHhlX COCTOHHHH COIIOCT8BJieHa; 2) 38HOIIl:J ll3-

MeHeHlIH BO BpeMeHII BCex cpn3MlJeCKIIX B0JIIflJlIH, BbI-qJICJieHHIJe 

npH noMom.n STHX co6cTBeHm1x pyHRIJJ1if ( c Toqm1M ypaBHeHHeM 

IllpeJJ;HHrepa HJIH nocpe]];CTBOM TeOpHH B03MyrqeHlIH), ~OJIH-\HbI 
COBII8JJ;8Tl> c 38ROH3M:U H3MeHeHlIH }J;JlH COOTBeTCTny1om.ero M8Hpo

CHOIIHqecROI'O COCTOHRHH RaH ~JIH Han6on:ee BepOHTHOro Te"tJeHHH 

npou;ecca, TaH H ~n:H cpnroHTyau;Hii B xo;n;e npou;ecca; 3) naHooon;, 

~JTH Toro "IJT06LI MHHpOCROillll:JeCI(lle IIOJIOH-\eHHH paCCMaTpHBaeMOR 

TeOpHH HMeJIH cpH3HqecHHii CMLICJI, He06XOJJ;IlMO' qT061>1 6nIJia B03-

MOHUIOCTJ> H3MepeHHH, onpe]];0JIHIOiqllX aTH H0B03Mym;eHHble co

CTOHHHH H I\OHCT8Tllpyrom;Hx nepexOJJ;.bI M0'1-\JJ;Y HHMH. c o6I:JqHOM 

TOqHH apeHHH aTa B03MOiRHOCTI., HMeeTCH BC0r]J;a, eCJIH B MOM0HTl:J 

H3MepeHMH MI:>I MOH-\eM BhlHJIIO"tJHTJ> noaMyII(eHne. TaR Ran B03My

maromaH ~nreprHH npe~cTaBn:HeT co6oii qacTh non:Hoif aHeprHH CH

CTeMI>I H R TOMY me, RaR 0TM0"1J0HO BLIIIIe, MOH-\eT COBCeM He HM0Tb 

Herrocpe]];CTBeHHOro cp1I3H"lJeCROro CMhlCJia' TO I'OBOpHTb 0 ee BLI

RJIIDqeHHH B o6rqeM cn:y11ae HeJI:b3H. IloaTOMY OIIa ~OJIH-\Ha 6hlTl> 

Bhl6paHa TBH, qrro6.bl npH H8JIJfqHJ'.l B03My:rn;eHlIH v c IlOMOill;l>IO 

COOTBeTCTByrorqero OIIhlTa MOrHHO 6hIJIO c ]J;OCT8TO~OR TOqHOCTl>IO 

onpe]];eJilITh HeB03Mym;eHHLie COCTOHHHH CHCTeMI>I, OTIHC:bIBaeM:oie 

co6CTBeHHhIMH pyHHJ.\HHMll HeBoaMym;eHHoro orrepaTopa aHeprHH 

(HanpHMep, eCJIH B03Mym;enneM .fIBJI.HeTCH B38HMOJJ;eiicTBne MOJieu:yJI 

raaa, TO HeB03My:rn;eHH8H aHeprHH paBHa cyMMe KHH0THqeCRHX 

aHeprHi, H JJ;JIH onpe]];eJieHHH HeB03My:rn;eHHoro COCTOHHHH ~OCTa

TO"IJHO H3M0pHTl> CHOpOCTll; T8HOe H3MepeHHe M0'1~eT 6MTl> C~JI8HO . 

CHOJil> yrO]J;HO TOqHO l1 npn Han:nqnn B03Mym.eHHH, ecn:H B381IMO

~HCTBHe MOJieHyn: JJ;OCT8TO"lJHO CJJ:a6o). IloHHTHO' "tJTO OTMe"tJeHH8H 

BLIIIIe MaJIOCTl> aneprnn B03Myr:qeHHH V caMa no ce6e 6Lrn:a 6I>I He

JJ;OCTaTO"tJHa ~JIH BLIIIOJIHeHlIH oTOI'O Tpe60B8HHH, eCJIH 6:01 npH Ra

JIH"IJHH B03MYIIJ.€HHH v ML1 H3MepH.ITH IIOJ1Hyro aHeprHIO H C"IJHT8JIH, 

"tJTO non:yqaeM npH 8TOM c j:(OCT8T01IHLIM npH6JIHH-\eIIHeM 3HaqeHHe 

HenoaMym;eHHOH aHeprHH. ~eiiCTBilT0Jil>HO, Han~ 6.bI HH 6nIJIO 

M8JIO v' M:OI non:yqMJIH 6I>I crrporo CT8~HOH8pHoe COCTO.HHHe II, 

IJJie~oBaTeJil>HO, H038BHCHMO OT Toro, HaCHOJil>HO 8TO CT8IUIOHap

HOe COCTO.fIHHe 6n:H3RO H co6CTBeHHOMY COCTOHIIHIO HeB03Mym;eH

HOM CHCTeMLI, MLI He MOI';IH 6LI ROHCT8THpOB8T1> nepexo}J;OB M0'1-\~Y 
gqenHBMH. 

Ilo cy~ecTBY, ~n:H Toro qTo6I:J TeopnH onpaB,I(.bIBaJiaci,, 

yHa3aHHI.Je TPH Tpe6oBaHHH u: B03My~eHHIO H HeB03My:rn;eHHLIM 
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COCTOHHHfIM ):{OJliRHhl BhllIOJIH.HTl>C.H He npn RRE\OM-HH6yJrb O]l;HOM on~ 
peJJ;eJieHHOM Bhl6ope B03Mym;arom;eii aHeprHH, a rrpH Jiro6oM Bl>r6ope,. 

ynoBJieTBOp.Hro~eM ycJIOBIIIO ]l;OCT3TO"IIHOH MaJIOCTH v' T. e. ]l;OCTa

TOtIHOH 6JIH30CTH (<JIOBepxHOCTe:n» IlOJIIIOH H HeB03Mym;eHHOJI aHep

rHH II ycJioBJno Pik > 0. OnHHM c.rroBolVI, Bee TpH Tpe6oBaHH.R

AOJIIBHbI BRIIOJIH.HTbCH npH BM6ope, YAOBJieTBop.aro~eM TeM 

ycJIOBH.HM, npH HOTOphlX MomeT 6I>IT1> o6ocHoBaHa ~ 0 p M a JI b

H a H cxeMa Teopnu. B caMoM J:I;eJie, B J:I;e:iicTBHTeJII>HOCTH <f>n3H-

11ecRHe ycJIOBH.H He Bhl)J;eJI.HIOT HHI\aRyro 0 II p e A e JI e H H y IO 

B03Mymarom;yro aHeprHIO; Mhl BhIJ];eJineM H3 IlOJIHOU aneprHH 

aHeprHIO v M:bICJieHHO H He conpOBOffiJJ;aeM 8TO IlbIAeneHlle RaRHM

JIH6o peaJI:bHIJM B03JJ;eHCTBHeM Ha CHCTeMy. IloaTOMY Mhl nony .... 

"IJHJIH 6bl BHyTpeHHe npOTHBO pe"l!HBYIO Teo pnro' ecnn 6bI iipe}:\IIO

JIO }I\HJIR, "IITO cpe;n;n pasJIR'lHhlX V- B o ;a; H H a I\ o n o ii M e p e· 

«p e a JI J:, H bl X» - HeHOTOpbre rrpRBOJJ:.HT H y;a;oBJieTBopeHHIO 

yRa3aHHhlX Tpe6oBaHHH, a J:I;pyrne - H HX HapymeHHIO, TOr]:(a 

HaH B neiiCTBHTeJil>HOCTH, ecJIH Teopnn cnpaBe):{JIF.rna, 8TH Tpe6o

B8H:ff.H npeJ:I;TIOJiaraIOTC.H BhlilOJIHeHHhIMH. JlerRO BR):{eT:b, lITO rrpH 

JI IO 6 bl x v Mb! He M01.f\eM 01.f\H]l;aT.b BDIIlOJIHeHHfl arax Tpe6oBaHn:H,. 

B 1IaCTHOCTH BToporo. 0JJ;HaRO eCJIH Mhl 3a6yJJ;eM Ha BpeMH 0 TOM,. 

1ITO HH OJJ)IO V He BhIJJ;eJieHO peaJil>RO cpeJJ;H npyrHX (3TO BhITeJ{aeT 

H3 Hamero BTOporo OCHOBHOI'O J:(OBo;n;a), H 6y;a;eM 6paTh Halli nepBbIH 

):{OBO):{ B 1IHCTOM BH;D;e (He3aBHCHMO OT BTOporo), TOM.bl J:(OJIIBHbI 6y

j:(eM y6ennT:bC.H, lITO Hamn TpH Tpe6onaRH.H y;a;onJieTBOpfIIOTCH 

XOT.H 61>1 npn O)J;HOM onpe;a;eJieHHOM Bhl6ope v. 
JJ,o Tex nop rrou:a HeT ):{OHa3aTeJI:bCTBa, lITO yRa3aHmie 3;a;ec:& 

TPH Tpe6oBaHR.H, rrpeJ:I;':bHBJI.HeMI>Ie n B1>16opy B03Mym;eHHH V, 
T. e. R Bhl6opy OOB03MYJI\eHHhlX coCTOHHHH, MoryT 6hlT:b YAOBJieTBO

peHIJ,- a 3a;a;a11a JJ;aT:b Tal\oe AORa3aTeJII>CTBO ;a;ame HHReM He 61>1na 

IlOCTaBJieHa,- BC.H TeopHH OCTaeTC.H c1mpee nporpaMMOR, HeROTO

phlM ~OpMaJil>HbIM COIIOCTaBJieHHeM TepMHHOB KBaH~l.10BOll Mexa-

- IIBRH H CT8THCTR1IeCHOH <f>H3RRH, "l:JeM J:I;eRCTBRTeJibIIOH IIHTepnpe

Ta~He:H CTaTHCTH1Iecu:oii MexaHHHH. 

~ame 6oJiee Toro, rrpocT:nie coo6pai-I\eHHH rroRa3RBaIOT, 1ITO 

ffl.leH:b IVLaJio rrpaBJ:I;OIIOA06Ha B03MOH-\HOCTJ:, YAOBJieTBopHT:b aTHM 

Tpe6oBaHHHM, B 11aCTHOCTH rrepBoMy, II03BOJIHIOJI\eMy O~C.bIBaTI> 
Manpocu:orrn11ecRHe COCTO.HHHH rrpn IlOMOil(H COOTBeTCTBYIOil(liJ.X 

rpynn Il01ITH-CTaIJ;HOHapnhIX COCTO.HHHH - rpynn T 0 "tJ R :bl x 

co6CTBeHHhIX COCTOHHHH HeB03MYJI\eHHOH sneprIIH (a He JII061>IX 

COCTOHHHii, npoCTO COIIOCTaBJI.HeMbIX c o6rneMOM htt q>a30BOI'O npo

CTpaHCTBa, RaR roBopHTC.H B HeROTOpbIX onm6o"IJHhlX H3JIOSReHHHX 

BTOH Teopnu). PaccMoTpHM, HanpHMep, ra3, 6JIH3HHH u: HJ:I;eaJIL 

HOMy, H pa3JIJPIHhle MaHpOCHOilH"IJeCu:He COCTOflHH.H oTOI'O ra3a 

CBH3aHHhle c orrpe]:(eJieHHOH JIORaJIH3a~Hei1. ero liaCTe:li B npoCTpaH 

CTBe. B3aHMOJ:I;eHCTBHe qacTH~ MomeT 6I>IT:b npep)IoJiomeHo cHoJI1 

yro)l.HO CJia6.I>IM, H aHeprHH B03MymeHH.H, HOTopa.H TaH1-Re, B006m:• 
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rOBOpH, 3aBHCHT OT ROOp)::{HHaT, B COOTBeTCTBHl:I co CRa3aHHLIM BLIIIIe 

MOiI-\eT 6I>IT:b CROJIL yroJJ;HO MaJIOR (BeJin·qnna B03Mym;eHIUI CRaaa~ 
JiaCL 6DI JHIIIIL Ha BepOHTHOCTHX nepexo,r{a' T. e. BpeMeHa x 113Me

HeHHH COCTOHHHH). IloaTOMY aHeprMH HeB03Myrn.eHHOH ClICTeMnr 

co CROJI:b yro;n;Ho 60JI:bllIOH Tff'IHOCTl>IO MOiReT 6LIT:b npe;n;CTanJ.IeHa 

naH cyMMa u:n:HeTH1IeCRHX aHeprHif 'IaCTn:u. Co6CTBeHHhle cpyHRl.J:HR, 
COOTBeTCTBYIOrn.ne TaHOMY onepaTopy aHeprn~, 6y;n;yT CROJI:b yrOJ];HO 

6JIH3HM I\ nJIOCI\MM BOJIHaM, M, CJie;n;oBaTeJI:bHO, onRC:bIBaeM:bie RMU 

"l.JaCTH~l He MoryT 6hIT:b JIOHaJIH30BaHbI ,r{ail-\e B CROJI:b yrO)J;HO 60JI:b

IIIHX o6JiaCTHX npOCTpaHCTua, He MoryT 6@T:b JIORaJIH30BaHLI 

B o6JiaCTHX npOCTpaHCTBa, COOTBeTCTnyrom:11x IIO)J;06paHHl>IM pH-
3H"lJeCHRM ycJIOBHHM, B npoTHBopeqnn c npHHHTOH HaMM MaHpo

CROIIH"1Jecnorr HapTHHOH. HecooTBeTCTBHe npe;n;cTaBJieHnii Teop11u 

M npe)::{CTaBJieHHH o ManpocRonuqecHoM onncaHHH MOH-\HO YBMJJ;eT1> 

Ha npnMepe ra3a, 6JIM3Horo H H)J;eaJI1>HoMy, n 6oJiee HarJI.H;n;Ho: 

eCJIH 6:r,1 MaHpOCHOnlflieCnHe COCTOHHHH npej];CTaBJIHJIHC:b rpyunoii 

noqTH-CTaUHOHapHhIX COCTOfIHHH, TO, )J;06aBJIHH HeHOTopoe BHelll

Hee B03)J;e:HCTBHe, cnoco6Hoe l{OMIIeHCHpOBaT:b )J;eHCTBlle B03Myrn.e

HHH, llOJiyiIHM, qTo COCTOHHHH CHCTeM:bI C)J;eJiaIOTCH CTporo CTaUHO

HapHbIMM H ra3 c JII06o:H TO"IJRR 3peHHH -TaH'1\e H MaRpOCHOIIH

qecHOH - He 6y)::l;eT M3MeHHTI>CH BO BpeMeHH. Tanoe 3aRJI10qeH11e 

He MOiReT He Ra3aTI>CH HBHO npOTHBOpe-qHBl>IM, eCJIH M:bl yqTeM, 

qTo aHeprRH )J;06aBO"IJHOI'O B03)J;eHCTBHH HH"lJTOiRHO Ma.ri:a no cpaBHe-

IDIIO c IlOJIHO:ii aHeprnoH ; nkT Ii lJTO MOJieHyJihI raaa ;JJ;BH:if{YTCH, 

npaHTH"IJeCRH He B3aMMO,r{eHCTBYH )::{pyr c ApyroM. 

0TMeTHM nonyTHO, qTO 6nIJIO 6:01 OilIH6ROH UbITaTl>CH npencTa

BHT:b B03Mym;eHHe HaR )J;ffHCTBHe BHemHe:H cpe,I(.bI Ha H3yqaeMyIO 

CHCTeMy, IIOJIY"tJafl TaRHM o6pa30M paBHOBepOHTHOCT:b co6CTBeHHbIX 

COCTOHHHM n o JI H o :M aHepr11n CHCTeM:bI. II pn"l!MHI>I £>Toro Te H-\e, 

tITO H yRa3aHHbie B § 20 n. «r» rJiaBl>I I: 3a;n;aqa ;n;oHa3aTeJII>CTBa 

H-TeopeM:bI, cocTaBJIHIOit(aH o;n;Hy H3 Han6oJiee BarHHLIX "tJacTeii 

TeOpHH, MOiI-\eT 6LITh nocTaBJieHa JIHillb no OTHomeHHIO H H30JIH

poBaHHOH CHCTeMe. I'JiaBHOe me 3aHJIJOqaeTCH B TOM, qTo, npHBJie

KafI BHeIBHIOIO cpe)J;y )];JI.SI o6oCHOBaHHH CTaTHCTH"lJeCRHX CBOHCTB 

CHCTeMhl, MhI npocTo nepeHOCHM TPYJJ:HOCTll B Apyroe MecTo -

B onpe)J;eJieHHe BepOHTHOCTHOll xapanTepHCTHI\JI.)J;eHCTBHH BHemHe:H 

cpe)J;hI (B tIC!CTHOCTll, B 113JlaraeMOM TeOpHH BHemHee B03Myll(eHMe 

)J;OJIH-\HO 6y)::{eT YAOBJieTBOpHTI> BTopoMy M TpeTI>eMy H3 TOJII>HO qTo 

npnBe)J;eHHI>IX Tpe6oBannn). HaH no:na3hIBaeT CTporoe, ocHoBaH

Hoe Ha ypaBHeHIIH IUpe)J;HHrepa peIIIeHne nBaHTOBOMexaHnqecHoli 

3a)J;aqn, * )];JI.SI JII06oii: 3a)J;aHHOM Ha"lJaJI:bHOR 'Y-pyHHUHll H JII06on 

* Mhl noKameM ceiiqac, ronop.H o Hamel\I BTOpoM ocnoBHOM ;n;onoJ(e, 
HarrpanJieHHOM nponrn Teop1ni § 2, qTo OT npMMeneHn.H MCTO;D;OB Teopn:e 
B03Mym;eHBH, eCJIH OHII ;n;aroT pesyJihTa'l'hl, OTJIII1IHhle OT CTpor:ex RBaIITOBO
MexaHBtieC:KIIX MOTO;D;OB, CJie)J;yeT OTim3aT:bC.H B nepnyro oqepe)J;L. 

10* t ·147 



~pyro:H aa~aHHOM 'Y-<}lyIIRD;HH BCerJJ;a MO~HeT 6:bITb no~o6paB 
Ta~oli, He3aBHCHID;HM OT BpeMeHH raMHJil>TOHHaH B3aHMOJJ;eHCTBHH 

c BHeTI1Hei'1 cpeJJ;OM, n, CJieJ];OBaTeJil>HO, TaROU TIOJIHLIM raMHJI:bTO

HHaH, 1ITO Ha113Jll>H3.H 'Y-<PYHRII;HH' H31\feHHHCb COrJiaCHO T01IHOMY 

ypaBIIeHHIO III peJJ;HHrepa, -crepe3 cooTBeTCTByroru;ee BpeMH 6yJJ;eT 

nepeXOJJ;HTb BO BTopyro y~a3aHHYIO 'Y-<J>yHRilHIO (CM., HanpnMep, 

Heii:MaH [29]). Tal\HM o6pa30M, caMo JJ;e:HCTBHe BHemHeii cpeJJ;IJ, 

corJiaCHOe c 3aI{OHaMH CTaTHCTH1IeCROR MexaRRKU - Bl>I6op COOT

BeTCTBYIOID;HX raMHJil>TOHR3HOB p;eifCTBHH BHellIHe.H cpeJJ;I>I M, B 06-

ru;eM cny"llae, :nx 3aBHCHMOCT:b OT BpeMeHn,~ HY»\JJ;aeTCH B 060-

CHOBaHHH. ~ail-\e ycJIOBIIe MaJIOCTH B03Myru;aroru;ero p;eMCTBHH 

BHemHe:M: cpeJJ;bJ He f[BJI.HeTCH' O"CieBHJJ;HO' CJieJJ;CTBHeM npnHIJ;HTIOB 

MHI\pOMexaHHRH, a HMeeT' B J];eHCTBHTeJibHOCTH, CTaTHCTH"'IeCIO'.fD 

xapal{Tep H HapyrnaeTCH nprr <}lJIIORTyan;HHX J];eHCTBIIH BHemHeiI 

cpep;hl. 

BTopoii ocHOBHoii JJ;OBOJJ;, HanpaBJieHHnIII npoTnB pa36npaeMoi 

TeopHH, CBH3aH c IIOHHTHeM .H-qee~, T. e. Ma~CHMaJil>HO TIOJIHO 

onpeJJ;eJieHHhlX COCTOHHH:ii H Bepo.HTHOCTe:ii nepexoJJ;a Me»\JJ;Y HilMH. 

RaR MI>I noJJ;qepHHBaJIM, B aToi1: Teopnn npeJJ;IIoaaraJioci,, "IJTO 

c H c T e M a B c e r JJ; a H a x 0 JJ; H T c H B M a R c H M a JI :b

H 0 II 0 JI H 0 0 TI p e JJ; e JI e H H 0 M c 0 c T 0 H H H H lI JIHIIlb 

nepeXOJJ;HT OT OJ];HOI'O TaRoro COCTOHHMH I\ JJ;pyroMy. BepoHTHOCTH 

nepexoJJ;a onpeJJ;eJIHJinci, B aTon Teopnn npn noMoru;n T e o p n n 

B o 3 M y n, e H n II. C JJ;pyroii CTopoHbI, nepOHTHOCTl> ocym;e

CTBJieHHH Toro HJIH HHOro COCTOHHHH B onpoJJ;eJIOHHbIM MOMeHT 

BpeMeHH (H3 BhlJJ;eneHnoro HaMn JJ;Hcl\peTHoro pnJJ;a MOMeHTOB) 

IlOJJ;C"'IJITbIBaJiaCl> o6hI'IffbIMH MeTOJJ;3MR Teopnn BepOHTHOCTeH, c no

MOID;bIO o6LI"lJHLIX 3aROHOB cnoa-\eHHH r.r YMHOllieHHH BepoHTHOCTeli. 

Ilp11 3"£01\tl npeJJ;flOJiaraeTCH, 1ITO y~a3aHHaH BepORTHOCTb paBHa 

cyMMe nepoHTHOCTeil nepexoJJ;a cncTeM:bI B JJ;aHHoe <Pn~c11poBanHoe 
COCTOHHMe H3 BCex 11;pyrn:x COCTOHHHi1:, B OJ];HOM H3 ROTOpLIX oHa 

6I>IJ.Ia u npeJJ;IIIeCTByroru;IIii MOMeRT. Ra,Rp;aH H3 aTnx BepoHTHOCTeii 

paBHa npoH3BeJ];OHHIO Bepo.HTHOCTH Toro, "'ITO CHCTeMa B npeJJ;IIIe

CTBYIOlQHM MOMeHT HaXOAHJiaCI> B COOTBeTCTByroru;e:M: H"tJeli~e, Ha 

BepOHTHOCTb nepexoJJ;a H3 3TOH .ff'IeHRH B J];aHHYIO <PHI\CHpoBaHHYIO 

H"lJeHRY 3a HHTepBaJI BpeMeHH Me»\JJ;y JJ;BYMH BbIJ];eJieHHI>IMH ~HCRpeT
HbIMM MOMeHTaMU J2l T. JJ;. 0JJ;RHM CJIOBOM:, li3MeHeHne BepoflTHOCTHOI'O 

pacnpeJJ;eJ.IeHHH co BpeMeHeM onpeJJ;eJifIJIOCb Ta~, Raf\ ecnn 6I>I 

nepexOJJ;bI Mei-RJJ;Y ff'IeiiRaM:U peaJil>HO cyru;eCTBOBaJUI, H 3Ha11eHHH 

BepoHTHOCTei'1 rrepexoJJ;oB Pik onpeJJ;eJIHJIHC:b no Teopnn B03Myru;e

nnii. IloJiyqaeMoe Ta~HM nyTeM B Hen:oTopHii MoMeHT pacnpeJJ;e

ueHHe BepO.HTHOCTe:ii, T. e. 3Hff'IeHHe BepOHTHOCTeii pa3JIH11HbIX 

aqeeI{' onpeJJ;eJIHeTCH J];OJieii ClICTeM 3HCctM6:IH 1'0»\J];eCTBeHHhlX 

He3aBHCHMhlX CHCTeM, ORa3aBilIHXCH B pa3Jil'.fl1HblX fl"tJeli~ax, eCJIII 

CHCTeMI>I aHCaM6JIH J];eHCTBII'feJll>HO COBeplllaJ.IM nepeXOJJ;bI c y~a-
3aHHbIMH Bepo.HTHOCTHMM Pik (n: ecJin 11ncno cncTeM aHCaM6J.IH 
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6ecHOHHlIHO BeJ.IHHO IIJIJI, BO BCHHOM CJ.I~ae, ~OCTaTOl:IHO BeJIIIHO, 

~1To61>1 npOHBMJ.IOCh ]):eHCTBHe 3aI\OHa 60JI1>IDIIX l:IIICen). 

Me1H~Y TeM, u:au: cne~yeT na ocHOBH.orx np11HIJ)~1noB RBaHTonoii 

MexaHMKII, HeJ.I1>3.H I'OBOpHTl> 0 MaRCHMaJ.Il>HO ITOJ.IHO onpeJJ;eJieHIJOM 

COCTOHHHH CHCTeMhI (o 'Y-<PyII:m:J;HII CHCTeMDI), eCJ.IH He np0113BeJJ;eH 

M3HC11MaJ.II>HO IIOJ.IHnIH OIIDIT. ToJII>Ho npn HaJ.IffqHH TaHoro OITI>IT&. 

CJ.Ie~CTBIIH 11 H3BJieHaeM:bie H3 HaJ.IIflJlIH onpeJJ;eJ.IeHHOH 'Y-cpy1nn~HH' 
oHaH-\YTC.R np11~omnMDIMH H JJ;eMCTBHTe:JI>HOCTH. Tol:IHO Ta:R 1Re 

HeJ.I1>3fI rOBOplITb 0 rrepeXOJJ;RX MeH-\JJ:Y pa3J.IH"l.IHhlMI1 COCTOHHHHMH 

HeB03Myrrt;eHHOii ClICTeM:nr, eCJ.IH He npOH3BOJJ;HJ.IHC1> MaHCHMaJihHO 

noJIHbie orrhlTl>I n Ha"l!m1e H B u:oHn;e JJ;eHCTBHH B03Mym.eHHH. Be3 

'TaHHX OUbITOil ycTaHaBJ.IHBaeMl>Ie TeopHeH B03My:rn;eHHH 3HRIJeHHH 

BepOHTHOCTei'I nepeXO]{B He HMeIOT HIIHaHoro OTHOIBeHHfI R ~e:H
CTBIITeJ.Il>HOCTH. 

PaccMoTpHM aHcaM6JII> cncTeM, HaXOJJ;Hill;HXCH B onpeJJ;eJieHHOM 

Ha"l.laJ.II>HOM cocTOfIH1111 c co6cTBeHHoii cpyHHn;n:e:fi 'Y 0 • EcnH MbI He 

6y~eM npon3BOJJ:I1Tb n:r.maHHX npoMe~(YTUIJHLIX H3MepeHIIH, a onpe

~eJ.IRM COCTOHHlle CIICTeM aHCaM6JI.R qepe3 JJ;J.Il1TeJII>HOe BpeM.H t' 
TO O"IJeBlI~HO' "l.ITO B c e ClICTeMbI aHCaM6J.I.H 0 ~aH-\YTCH B 0 JJ;HO M 

H TOM me COCTO.HHJIJ?.l 'Yt, .HOTopoe MomeT ~aTJ> npH onpe~eJieHHH 
HeB03Mym;eHHOro COCTO.HHHH ClICTeM:bI HeRffropoe pacnpeJJ;eJieHHe 

ClICTeM aHC3M6JI.H no co6CTBeHHhlM COCTOHHlIHM HeB03Mym.eI-IHOil 

aHeprHH. 0"tJeBH~O, "IJTO oTO pacnpe]];eJieHHe He 6yJJ;eT JIMeTJ., HH

-qero o6m.ero c TeM pacnpe~eJieH1rnM, RoTopoe noJiy'IHJJOCh 6L1, 

ecnn 6LI npoH3BO~HJ.IRCI> npoMemyTO"llHl>Ie :HaMepeHHH. II p11 HaJ.IlflIHH 

npoMe1RYTO"IJHl>IX Il3MepeHI1H II3MeHeHMe BepOHTHOCTe:H IIOJJ;C"lIH

TbIBaJIOCl> 6bI He HBaHTOBOMexaHJI"tJeCI\H' a yRaaaHHNM Bblllie l:IHCTO 

BepOfITHOCTHbIM o6pa30M, JI pacnpe]];eJ.IeHHe BepOHTHOCTeil npH 

nocTaTO"IJHO 60J.Il>III11X BpeMeHa:x, HaH OTMe"l.laJ.IOCl> B § 2, HeH36eIBHO 

cTaJio 6LI paBHOMepHbIM. Ilpn OTCYTCTBnu me npoMeH-\yTol:IHhIX 

II3MepeHI1H pacnpe]];eJ.IeHHe ITpH CIWJlb yro]J;HO 6oJihillHX BpeMeHaX 

B03BparqaJ.IOC1> 6nI co CROJ.Ih yro~o 6on:I>IIIOH TO"l.IHOC1,1>IO H Ha"tJaJ.Ih

HOMY pacnpeJJ;eneHHIO, TaR HaH 'Y-cpyHHI(HH co CI\:OJib yroJJ:HO 6oni,

moii TO"IJHOCTJ>I{) BO~BparqaJiaCh 61>1 R Ha"tJaJ.ILHOM 'Yo-cl>YHHqRH 

(CM. CT3Tl>IO «06 OIIHCalIHH HeMaRCHMaJ.IJ>HO IIOJ.IHbIX OIIhlTOB»' 

CTp. 167). IlpHMeHeBHe TeOpHH B03Mym;eHHH ]];3eT 3JJ;eCI>, TaRHM 

o6paaoM, npHHqHIIMaJIJ>HO HHOH peayJ.II>TaT, qeM npHBJ.Ie11eH11e 

TO"lffioro ypaBHeH1u1 IDpe~HHrepa, Tan u:aH TeopHH B03Mym.eHnn 

CBH3l>InaeTCH B aTOM CJiy"l.lae c JJ:OilOJIHHTeJ.IhHbIM, EHOr]J;a He yHa3bI

BaeMbIM fIBHO, HO npanHe BaH-\HbIM npe]UIOJIOH-\eHHeM 0 HaJ.IH"l.IHH 

npoMemyTff'IHbIX H3MepeHHii. Bee aT1I o6cTo.aTeJII>CTBa JJ;OCTaTO"tJHO 

lI3BeCTHLI, H Mbl OCTaHaBJJHBaeMCH Ha HHX JIJIIBh BBHJJ:Y HX oco6oil 

BaH-\HOCTH JJ:J.IH paa6npaeMoro HaMH Bonpoca. 

Cy:m;HoCTL Ramero JJ:OBO~a npoTHB TeopHH § 2 cTaHOBHTCH 

flCHoft, eCJ.IH conocTaEHTh CHa3aHHOe BbIIBe c TeM, 1ITO B JJ;eiicTBH

TeJlhHOCTH He npoH3BO~HTCH HM MaHCHl\HlJinHO IlOJIHhie H3MepeHHH, 
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onpeJJ;eJIHIODl;He Ha':laJibHOe COCTOHHHe CMCTeMbI, HM MaHCMMaJII>HO 

IlOJIRbie M3MepeHMH, cny.mam;ne J];JifI HOHCTaTa~HM rrepexOJJ;OB Mem~y 

HeB03My~eRHbIMH COCTO.HHHHMU CHCTeMhl ( aTH H3MepeHHH }J;OJiiI-\HhI 

6nIJIH 61>1' npoMe Toro' rrpoH3BOJJ;HTl>CH ~iepe3 CTOJib MaJI:ble npo

Me.myTHH BpeMeHH, 1IT06hl 6hlJIO ]];OilYCTMMO HCIIOJib30BaHHe nep

Boro npn:6nnmeHHH TeopnM B03Mym;eHHH). Anf.I qnrnn-qecHoi1: CTa

THCTHRH xapaRTepHO RaR pa3 TO, qTo Olla onnpaeTCH Ha HeIIOJIHbie 

MaupocHorrwiecnne OIIRTI>L HaH Ha1JaJII>Hl>Ie OilbIThl, TaR M OilbIT1>1, 

npoBep.HIOIIJ;He CJiep;CTBMH, B:bITeHaIOII\He Ha OCHOBaHifH 3aROHOB 

CTaTHCTMRH (HJ.IM HMHeTHRH H TepMO]];HHaMHHH), HM8IOT cyme

CTB0HHO HerroJIHI>Iii xapanTep (cpaBHH TaR»\e § 1 rn. I M rJI. IV). 
HeaaBHCHMO OT npHHnHrrMaJI1>H1>1x coo6pa.meHnii rnaBhl IV, co

neprneuno fflJeBM~HO, qTo npaRTH1IeCRH Ha:n; MaHpOCHOilfflJ0CKHMH 

CHCTeMaMJI, H3)1'J8eMhIMH CTa~rHCTlIROii, HHI\orna He IIpOH3BOJ:(HTCH 

MaRCHMaJibHO-IlOJIHLie OllbITbI. 

CneJJ;OBaTeJI1>Ho, TeopHH § 2 TepaeT !$CB-nyro ocHoBy: Tepae1'CH 

COOTBeTCTBHe BhIBOJ];OB TeOpHH ll neiicTBHTeJibH:bIX OilbITOB. 

3aHJII01IeHHe, I\ ROTOp01v1y rrpHBO~fIT HamH ~Ba OCROBHbIX JJ;O

Bop;a npOTHB TeopHH § 2, HaXO]J;HT TIO]];TBep.mJJ;eHHe TaHH-\e B CJieJJ;yIO

JI\eM: paccMaTpnBaeMaH Teopna He naeT onpeneneHHH rpaHHI( 

npHJIO.iRHMOCTH CTaTHCTMIU'.f, T. e. He ;a;aeT onpe~eJieHMH Tex CHCTeM, 

H I{OTopI>IM npHnomnMI>I BhlBOA:bI CTaTHCTHHH. ML1 BH,nenn B rJiane 1, 
roBOpH 0 IIOCTpOeHHH CTaTHCTHRH Ha RJiaCCH"IJeCHOH OCHOBe, "IJTO 

y;a;oBneTBopeHHe oCHOBHI>Ix, oxapaRTepH30BaHHhlX B § 1 YTBepm;a;e

HHH cTaTMCTMHH B03MOH-\HO JIHIIII> ~JIH CHCTeM orrpeJJ;eJieHHOro 

THIIa - MMeHHo pa3MemHBaIOII(HXCH CHCTeM. HaJin"lnre orrpe}J;e

neHHI>IX Tpe6oBaHHH, npeJJ;'.bHBJI.HeMI>IX R CHCTeMaM' OilHCbIBaeMbTM 

CTaTHCTHHOH, rrpH3HaBaJIOC:b Bcer~a; o6bl"CIHO aTM Tpe6oBaHJIH 

CBO;D;HJIHCI> n aproJJ;MlJHOCTH HJ.IH RBa3HaproJJ;H"lJHOCTII. B paccMa

TpMBaeMoii TeOpIIH, eCJIH 61>1 <f>naMqeCHHH CMhlCJI ee IIOJIOiI-\eHHH 

COBnanaJI co CMbICJIOM o6bflIHhIX IlOJIOJReHHH <j>H3JI"Ciecno:H CT81'H

CTHHH, oTH OCHOBHbie YTBepi:I-\AeHHH 6hlJI1I 6I>I cnpaBe~JIHB:bI JJ;JIH 

BCex CHCTeM. B qacTHOCTH, B c e CHCTeMbI o6Jia]J;aJIH 61>1 CBO:ti:

CTB3MH, aHanorn1IHbIMH apronnqHOCTH n pa3MeIIIHBa1nuo. Ae:iii:

CTBHTeJII>Ho, B oTOH TeOpHH HeT HIIHaEHX ycJIOBMH, HaJIOH-\eHHLIX 

Ha cnc1'eMI>I (Ha raMMJII>TOHMaH cncTeMhl). Ep;HHCTBeHHoe npenno

JIOffieHHe, II03BOJIHIOJI\ee IlOJIY"'IHTb Tpe6yeMI>Ie COOTHomeHHH P1.k=Pki 

n Pn: > 0, aaRnroqaeTC.f.I B 1wHeqHOCTH 1:1ncJia cocTO.HHHIT. 8To 

npeJJ;IIOJIOi-ReHMe, BbIWl\8IOill;0e JI3 ~HCHpeTHOCTM anepreTM"IJe

cnoro CIIeHTpa, Bl>IIlOJIHHeTCf.I rrpH OJ];HOM JIHIDb ycJIOBHH Roneqno

CTH 06'.beMa~ npe~ocTaBJieHHoro CHCTeMe. Mem~y TeM, ecnH npe~
nonaraTI>, qTo CTaTHCTHl:leCRHe CHCTeMI>I OIIHCI>IBaIOTCH RJiaCCHl:le

CHOH MexalllIROH, IlOCJie}J;Hee ycJIOBHe HBHO He]J;OCTaTO"IJHO ~JIH 
cnpaBe~JIHBOCTH BamHeiimHx YTBepHi~eHHH CTaTHCTHRH, Hanprurnp 

Tex, HOTOphle IIOROHTCH Ha CBOHCTBax pa3MemHB8HHH. 

PaccMaTpHBaeMaH TeopHH ne y~onJieTBOpHeT noaToMy npHH· 
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~Mny COOTBeTCTBMH. IloCEOJil>EY Mbl 06cy1E~aeM E\aE pa3 B03MOm

·RoCTI> nocTpoeHH.H CTaTMCTHEM Ha qJiCTO EBaHTOBOH OCHOBe, MLI 

He MomeM 3apaHee MCXO~MTJ> H3 Tpe6oBaHHH IlOJIHOH npHMeHJIMOCTH 

. upRHD;MilB COOTBeTCTBMH, T. e. Tpe60BaT1>, 1IT06J>I BCe RBaHTOBMe 

fiOJiomeIDIH ~orrycRaJIH 6:nI TaEme EJiaCCirlJeCRYIO HHTeprrpeTa~MIO. 
Ho MJ>I BrrpaBe m~aT1>, "tJT06H no RpaiIHen Mepe He R o T o p hl e 

-qepTbI TeopMH y~oBJieTBOpHJIM aToMy Tpe6oBaHMIO. ,[(eiICTBHTeJI.b

HO, OIIMChlBaeMLie CTaTRCTHHOH Oill>ITbI MMeIOT o6I>I1IHO MaRpOCROilM

qeCRHH H B BTOM CM.hlCJie E.JiaCCM"tJeCEHii, He CBH3aHR:bIH c BJIRHHMeM 

H3MepeHMH, xapaETep; BCe c}>MrypMpyIOil(Me, HanpnMep, B EJiac

.CM1IeCEOlf CTBTMCTifRe IIOHHTHH, EpoMe IlOHHTH.R BepOHTHOCTH (CM. 

~ 12 M 13 rJI .. I), MMeIOT TaRme RJiaccnl:.leCEMH xapanTep. He npM

~aBaH IIOBTOMY 3aMel:.laHMIO 0 HapymeHMH npHHI~UIIa COOTBeTCTBHH 

~aMoCTOHTeJI1>Horo M pemarom;ero 3Hal:.leHMH, cJie~yeT ero y11eCT:b 

HapH~Y c HaillHMM ):{B)'MH OCHOBJ!b.IMM ~OBO~aMH, IIO CyrQeCT13Y 

03Ha"tJaIOm;MMM, "IJTO <PopMaJibHaH (a MMeHHO RBaHTOBaH) cxeMa pac

'CMaTpHBaeMOH TeopHM He COOTBeTCTByeT cpH3Ml:.leCEOH (MaRpOCI\0-

IlfflfeCROM, M B oTOM CMJ>ICJie E\Jiaccn"tJeCEOH) IIOCTaHOBEe 3a~aq 
B cTaTRCTH"tJecEoii MexaHHKe. Hecnoco6HoCT1> TeopMM naT1> onpe

ii;eneHMe rpaHMII npMJIOIBMMOCTM CTaTMCTMRM HBJIHeTCfl ROCBeHHhlM 

llOJ{TBepm~eHHeM BTOI'O Bl>IBO~a. . 

1VI1>1 o6cym~aeM Teo pHIO § 2 TaR no~po6Ho BBRJ(y TOt'O' "IJTO OHa 

noc~ymMJia OCHOBOH pH~a ~aJI:bHe:iimMX RBaHTOBOMexaHMqecEMX 

npe~cTaBJieHMH. B 1:.laCTIIOCTM, MMeHHO ORB 6:n1Jia nepeHeCeHa Ha 

IlOl:.lBY 6oJiee CTporMX <}lM3Hl:.leCRMX npeACTaBJieHIIM B M3B0CTHOH 

pa6oTe IlayJIH (1928 r. [32]), CI>IrpaBmeii OCHOBHYJO pOJIJ:, B pa3BM

TMM M3yqaeMoro HaMM Borrpoca. 0TMeTHM, qTo M3JiaraeMI>Ie B § 2 
npe~CTaBJieHHH'J B CBOIO oqepe~:b, ~o M3BeCTHOH CTerreHM onnpaJIMCb 

Ha TeopMJO RB3HTOB:bIX nepexo~OB B µ-npocTpaHCTBe O)];HOH MOJie

RYJibI, T. e. RBalITOBYIO TeopHIO CTOJIRHOBeHMH MOJJeRyJI M~eaJI:b
HOro ra3a. 

Pe3IOMMpyeM pe3yJibTaT, R ROTopoMy MJ>I npnmJIM. ~JIH Toro 

:qT06LI Bl>IBOJJPI TeOpMH COOTBeTCTBOBaJIM OilhlTy, Heo6xo~MMO, qT06hl 

:qepe3 ROpOTEMe npoMeIBJTRM BpeMeHM - HaCTOJI:bRO ROpOTRMe, 

:qTo MOiRHO IIOJib30BaTJ>CH TeOpMeil: B03MYIU;eHM:iI - npOM3BOAM

JIMC:b M8I\CMMaJI:bHO IlOJIHI>Ie OilLITLI, ycTaHaBJIHBaIOm;Me COCTOHHMe 

CMCTeMbl (HqefrRH) M nepexOJJ:I>I Mem~y COCTOHHMHMM. TaH Eal\ 

B AeHCTBIITeJI:bHOCTM TaI-nie OilbITIJ He npoM3BO~HTCH, BepoHTHO

CTHaH cxeMa TeOpMM He MOIBeT COOTBeTCTBOBaTJ> ~eHCTBMTeJibHOCTM. 
CTpeMJieHMe BOCCTaHOBHTJ> cooTBeTCTBMe c ~eiiCTBMTeJI1>HocT1>IO 
B 9TOM nyHRTe, M36era.H npe~CTaBJieHMH 0 MaECHMaJI:bHO IlOJIH:bIX 

Oilb!TaX M IlOJI:b3YHCb HeilOJIHIJM OilMCaHMeM COCTOHHMH, 6LIJIO 

ncxoAHOH M~ee:H ynoMHHyro:H pa60T1>I IlayJIM .. 3aMeTMM, 1:.lTO np:tt 

HeB03Mym;eHHo:M:, 6e3 npoMemyTO"lJH:bIX M3MepeHMi, 9B0JIIO~IIM 
l2130JIRpoBaHHOH CMCTeMJ>I OCHOBHOH pe3yJI1>TaT, nonyqHBIIIMHCH 

13 paccMaTpMBaeMOH TeOpMII,- apro~MqecHMH, T. e~ paBHOMepH:bIH 
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HaRoH pacnpeJJ;eJieHHH IlO"'ITl:I-CTa1rH0Hapn1>1x cocTOHHHli (3a1nuo

"llarom;n:HcH, B "llaCTHOCTH, B TOM, "lJTO BCer)l;a IIJIII B no;uanJIHIOm;yro 

)l;OJIIO BpeMeH.B BepOHTHOCTb rpynnI>I IlO"IJTH-CTau;noHapH:bIX COCTOH

HH:t.i: nponopu;HoHaJII>Ha "IJIICJIY COCTO.HHIIM rpynn1>1), - npH )l;O

CTC\TOqHo MaJibIX B03Mym;eHHHx npnHunnnaJII>Ho He BepeH. HpoMe 

Toro, He3aBHCHMO OT )l;OBO)l;a 06 OTCYTCTBIIII Mal\CHMaJII>HO IlOJIHbIX 

II3MepeHHM, )l;aJRe eCJIII 6l>I BTII II3MepeHHH npoH3BOJXHJIIICb, Mb! 

He MorJIH 61>1 paccMaTpnBaTI> H3JiaraeMyro Teopn:ro Ra:R y.[(OBJieTBo

pnTeJIDHyro HHTepupeTau;nro CTaTHCTHEH. B caMoM )l;eJie, HeJII>3.H 

noRa3aTI>, qTo rpynIII>I no"llTH-C'Iau;noHapHbIX coCTOHHHH MoryT 

CJIYllilfTb )l;JIH onncaHHH MaEpOCEOilH"lJeCRHX COCTOHHIIll H "IJTO 38-

ROHLI ll3MeHeHI:IH nepBLIX cnoco6HbI xapanTepH30BaTb II3MeHeillUl 

BTOpbIX. ~ame Hao6opoT, Ha npnMepe, I-\Or)l;a COOTHOIDeHne BTlIX 

noHHTHH Han6onee npocTo, · RaE B cJiyl:me ra3a, 6n:mntoro R nJJ;eaJib

HoMy' Mb! BH)l;HM, qTo B03MOrKHOCT1> TaHoro )l;ORa3aTeJibCTBa COBep

IIIeHHO HenpaB)l;OIIO)l;06Ha. 

TaRnM o6pa3oM, paccMaTp*BacMa.a EBaHTOBOMexaHnqecRa.H 

TeopHH § 2 He MorKeT HBJHITbCH YAOBJieTBopnTeJibHOii HHTepnpe

Taune:ii CTaTHCTH"lleCROM MexaHHRII. 0Ha npeJJ;CTaBJI.HeT <J?opMaJib

HYIO cxeMy, 06Jia)l;a10my10 HeROTOpb1Mn CBOHCTBBMH, aHaJiorn"llHDIMH 

aanoHaM CTaTHCTHHH, HO He COOTBeTCTByeT, B I(eJIOM, )l;HHCTBH

TeJibHbIM OTILITaM, OilHCLrnae:M:bIM cpn3H'lleCROH CTaTllCTHEoi1. 

§ 4. IlperK)l;e "lleM nepeiiTH R Teopnn Ilayrrn, ncxoAHme:li, HaR 

yme roBopHJIOCb, H3 HeMaRCHMallbHO nonnoro onncaHHH COCTO.H

HHM, Yfia'1\:eM B HaCTOHm;eM naparpacpe OCHOBH:ble "llepTbI Toro 

onncaJUIH HeilOJIHbIX Oill>ITOB, ROTOpoe o6bI"IJHO npHMeHHeTCH 

B HBaHTOBOH MexaHHRe. 

06:bI"llHO C"IJHTaeTCH' qTo TOr)l;a f EOI')l;a COCTO.HHHe CIICT€M:bl 

He MOrKeT 6l>IT:b oxapaRTepH30BaHo npn IlOMOm;H onpe)l;eJieHHOH 

'Y-cpYHRnHH, RaR, HanpHMep, IlOCJie HeilOJIHoro OilhITa,_ OHO MOrKeT 

6l>ITb onncaHO npn IlOMO~H onpeJJ;e.rreHHOH CTaTHCTH"tJeCI-\OH 

coBoHynHocTH. CTaTHCTH"lleCRaH coBonynHOCT:b 3a)l;aeTCH nyTeM 

yRa3aHHH )l;IICRpeTHOH IIJIII Herrpep:bIBHOi1 ( B cpynEnnoHaJibHOM npo

CTpaHCTBe) COBOEYITHOCTII 'Y-<j>yHRnnli c onpe)l;eJI.eHHhlM - )l;ll

cEpeTHhlM HJill HenpepbIBHbIM - 3al{OHOM pacnpeAeJieRHH, ycTa

HaBJIHBalOil(lIM Bee TOM nnn nHoli 'Y-cpynRu;nn coBonynHoCTH HJIH 

TOH nnn nao:M: o6nacTH 'Y-cpyiIRn;n:M: cpyHRn;HoHaJII>Horo rrpocTpan-· 

CTBa. 3a)l;aTl> CTaTIICTH"lleCRYIO COBOEYilHOCTb - BTO 3HaqHT )l;aTb. 

crroco6 onpeJJ;eJieHHH MaTeMaTH"llecEoro orKH)l;aHRH nro6o:M: neJ.In

qJIHLI (BepO.HTHOCTb HeEOToporo co6LITIIH, HarrpnMep BepoHTHOCTh 

ocymeCTBJieHHfl HeROTOpoii 'Y-cpyHEI(HH, paBHa MaTeMaTH"lleCROMY 

OmII)l;aHHIO BeJIH"llHHbI, paBHOH e)l;HHHI(e, eCJIII co6bITHe ocym;eCTBH

JIOCl>, II paBHOM HYJIIO, eCJIII co6:bITHe He HaCTYillIJIO). IloaTOMy. 

eCJIII CTaTHCTII"l10CRa.H COBORYilHOCTl> aa)l;aHa' TO onpe)l;eJieHhl BCe 

MaTeMaTII'tJecRne O}IIBAaHHH L === S 'Y* Ltl(dq, rJJ;e qepTa Ha)]; L 
o6o3Ha"llaeT ycpeJJ;HeHHe no CTaTHCTn-qe~ROH COBORYITHOCTH, T. e. Il() 
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BCeM 'Y-<l>YHHI(HHM CTaTIICTHqecHoii COBORYIIHOCTII, B3HThlM c co-

·OTBeTCTByIOm;RM BecoM. BbI6epeM onpe.neJieHHyro cHcTeMy opTo

roHaJILHbIX HOpMHpOBaHHLIX cpyHIHJ;IIH <Fi <F2, ••• ; Tori:i;a JIIOOaH 

'Y-<l>YHHI(RH MOiI\eT 6hlT:b npe)J;CTaBJieHa B BIIJ{e: 'Y = L,a;,<pi, a Ma
TeMaTirrieCHoe o~HH)J;aHne BeJinquHbI L np:rr cpnHcnpoBaHHOH 'F-cpyHH-

~HH 6y)l;eT paBHO: ~ Lik a; ak, r)J;e Lik =sq>: L<pk dq. MaTeMaTH-
ik 

qecRoe om:rr)J;aHne BeJIH"'IHHLI L B CTaTHCTII1IeCROH COBORyrrHocTM 

paBHO L = 'LL,ih ai*ak, T. e. O)J;H03Hff'IHO onpe)J;eJIHeTCH )J;JIH n:ro6oii 
ik 

·!<-
BeJIWIIIHbI L, ecJIH 3aJJ;aHI>I aJieMeHTLI MaTpH~LJ p : Pik = a .. ah, 
Ha3HBaeMoli o6Ll~Ho CTaTHCTR'IeCHOH (o"'IeBR)J;HO, Spur P. "" 1). 
TaRnM 06pa301vr. L ~ ~ LikPik == ~ (L·p)mm ==Spur Lp, r,ne Lp ___.. 
npoH3Be)J;eHHe MaTpn:n; L II p. TaH Han «CJie)J;» MaTp:rrnLI - BeJ1HqnHa 

HHBap:rraHTHa.H OTHOCIITeRLHO YHHTapHoro npeo6pa30BaHHH s CH

CTeMLI opToroHaJI:bHbIX <l>YHHI(IIH, TO TaRo:ii me popMyJIOH onpe

)J;eJIHIOTCH MaTeMaTR"lJeCHHe Oil\H)J;aHHH B mo6oli JJ;pyroii CIICTel\fe 
, ")1 , 

ROOp)J;IIHaT <pi== ~ sih <pk, npIP-Ie:M CTaTIICTII"lJeCRaH MaTpHrr;a ~ ' 
h 

onpe)J;eJieHHaH aHanorH"'IHO npeAhl)J;yID;eMy npH noMo:m;H HOBOM ~o-
~, J ....., u 

op)J;HHaTHOll CIICj'eMLI <pi' CBH3aHa co CTaTHCTII"lJeCROil :MaTpHn;eH f> 
~ 6 -1 * 'f'opMyJiaMH rrpeo pa3onaHHH Pik = sei Pernskm = sie Pem skm· 

Ilepeii)J;eM R TaROH ROOp)J;HHaTHOM CIICTeMe, B ROTopoli CTaTIICTII

'IeCRaH M3TpHna )J;HaroHaJILHa (-qepea q> 6y)J;eM TenepL o603Ha'IaTh 

pYff)J;aMeHTaJILHhle pyHHIIIIII HMeHHO BToii c:rrcTeMLI). IlycTL a:ie

MeHTLI MaTpHI(bI n aToli CHcTeMe nMeroT BM)];: su~ = wio·ik· Tor;a;a 

CTaTIICTH1IeCI\8H MaTpH~a MOil\eT 6LI'IL npo)J;CTaBJieHa B BII)J;e: 

p == 'LwhJ k' rJJ;e J k - )J;HaroHaJILHaH MaTpnrr;a co BCeMII aneMCHTa

MH, paBHLIMH HYJIIO, HpoMe aneMeina, cTo.amero Ha nepece"'IeHHH 

k-H. CTpORII II k-ro CTOn6rr;a II paBHOro +1. JlerRo BH)l;eT:b, "'ITO J k 

HB~HeTCH TaR Ha3LIBaeMOH MaTpHI(e:M npoeRTHpoBaHIIH Ha k-ro 
Fmop)J;HH3THYIO oc1> (T. e. B rrop;npocTpaHCTBO <'Pk pyHRJ:r:HOHaJILHoro 

npocTpaHCTBa). 

Mn1 MomeM onHCbIBaTL paccMaTpRBaeMyro cTaTHCTR"lJecRyro 

COBORynHOCT:b npH IlOMOIIJ;II reoMeTpH'IeCRIIX npe)J;CTBBJieHIIH, He 

3aBRCHIIJ;IIX OT Bhl6opa Toi MIDI HHo:M EoopJJ;HHaTHOM CHCTeMLI. BMecTo 

MaTpnn;hl p = 'LwkJ k MOiRHO BBeCTII CTaTIICTII"'IeCRIIH onepa

Top (ero Ha3LIBaIOT TaRme onepaTopoM HenMaHa [29]) U = 'LwhP<iJk'" 
rn;e p cpk --. onepaTop npoeRTIIpOBaHIIH B IlO)J;IlpOCTpaHCTBO <'Pk. 

TaR RaR Spur P~k = 1, TO Spur U = 'Lu1; Spur P~k == 1. 
EcJIH MaTpHUI>.I 6Lr~H onpeJJ;eJieHI>I B npocTpaHCTBe nocJie)J;onaTeJJL

HocTeii H09<l>cpnrr;HeHTOB <DypI>e co cxo;a;Hm;e:iicH Cy-MMOH RBa)J;pa'IOB. 

(r1IJI1>6epTOBOM npocTpaHCTBe) II )J;eRCTBOBaJIII Ha BeRTOpLI, ROMilO

HeHTLI l\OTOp:bIX paBH!JI Roa<l>f}ln~HeHTaM <Dyp1>e, TO onepaTOp:bI 
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onpe;o;eJieRhl B npocTpaHCTBe <}>yHRI(Hll c llHTerp1IpyeMLIM I·tBa;o;paTOM 

n ;o;eiicTBYIOT Ha caMn '13YHHUHlL TaR me RaR Raj-~oii q>yHRr(HH 

COTIOCT8BJI.HeTCH IIOCJie;o;oBaTeJil>HOCT:b Roa<}><}>nuneHTOB <Dyp1>e 11 

o6paTHO (np1IqeM B RBaHTOBOH MexaHHRe BTO COilOCTaBJieHHe 

O)J;H03H8'1HO, T. e. <}>yHRD;IIII' o6Jiall,aIOrqHe O)l;IIHaROB:blMII Roa<}>

~llJJ:IIeirraMn <Dypne, OTOiR)l;eCTBJIHIOTCH II HMeIOT OAYHaROBhill 

<}lJI311-qecR1IH CMhICJI), nallifl.OMY onepaTopy L B TOM "t!HCJie n one

paTopy u B 3all,aHHOH ROOp]UIHaTHOH CHCTeMe COIIOCTaBJIHeTCH 

MaTplin;a c aneMeHTaMH Lai== S q;7 Lq;kdq, a c MaTpiru;eii MOi-ReT 

~I>ITb conocTaBnen onepaTop. Torll,a MaTeMaTn-1Jec1we offiH;o;aHne 

L nro6oii BeJifflJHHhI L B cTaTHCTn"llecRo:ii coBORVIIHOCTR MoJReT 61>IT:b 

n1>rpameHo B cpopMe Spur LU. UocJie]:(Hee YTBepm;o;eHne npHMo BhI-

Tel{aeT 113 Toro, qTo paBeHCTBO Spur tp = L = Spur LU cnpa

Ee]l;JIHBO B Roopp;inraTHOM CHCTeMe <f>i (1ITO Henocpe;n;CTBeHHO crre;o;yeT 

n3 onpe]:(eJieHIIH onepaTopa U) II II3 He3aBIICHMOCTH BeJIIllJ:HHbI 

«CJieAa» oT noop;o;nnaTHOH cncTeM.bI. OnepaTop U === ~wkP<vh' 
q>1I3IPmcnnii CMhlCJI ImTo poro onpe;o;e.rr.HeTcH 9TIIM yTBepJRfl.eHIIeM, 

.HBJI.HeTCH' RaR JierRO BIIll,eT1', ;n;e{fJHHIITHbIM onepaTopoM c co6-

CTBeHHbIMH <}>yHRI,lIHMlI <f>i n co6CTBeHHhlMH 3Ha"lleHll.HMll wi (B ca-

1\'[QM ]:(eJie, onepaTop1>1 P 'Pk- Ae«i>nHHTHLie onepaTop1>1 c co6CTBeH-

HLIMH fj>yHHUilHMH 'q)i H co6CTB0HHhlMI1 3Ha-qeHHHMH +1 ]!JIB 'q>k 

n 0 ;o;na ocTaJ.IbHLix 9i)· TaR RaR Spur LU~ Ewk Spur LP c;;k' a 

Spur LPc;;k = 2} Lin (Pc;;k)mn paBeH Lkh ('ITO Jierno BH]:(eT:b, ecJin 
mn 

Boc;noJin30BaTI;>CH ROOPfl.IIHaTnoii cncTeMo:ii r.p1), TO Spur LU = 
::::= ~wkLkh· c Apyroii CTOpOHhl, ec.rrlI B CTaTIICTII'IeCROH conoRyn

HOCTH npoll3BO)l;HT:b OllhIThl, cTaB.HIUHe ~eJil>IO onpe]:(eJIHTh, RaRoe 

H3 cocTOHHH.ii <f>i (co6cTBeHHhlX cocTOHHHH U) ocym;ecTBHTCH (-qTo 

p:ocT11raeTcH nyTeM H3MepeHIIH Jiro6on BeJIH"llHHhI L c co6CTBeHHhlMH 

q>yHRUHHMII <f>i II BCeMn pa3JIH"tfHbIMII co6cTBeHHbIMII 3Ha"IJ8HIUIMII), 

To Bepo.aTHOCTb o6Hapyi-RIITb cocTOHHIIe q>h paBHa Spur P'PhU 

(fl.eHCTBHTeJibHO, B COCTOHHIIII <j)J?. BeJIII'IHHa, COOTBe'ICTBYIO~a.H one

paTopy p C?k' paBHa e;o;IIHHUe, a B ;o;pyrlIX COCTOHHIIHX Cf>i paBHa 

Hy.rrro). TaR nan: Spur P<PkU =wk, TO, cJiefl.oBaTeJinHo, :eepo.aT

HOCTb IlOJIY'IIITb B onLITe COCTOf.IHIIe (.f>k paBHa Wh (co6cTBeHHOMy 

3Ha'IeHIIIO onepaTopa U). IlosToMy, conocTaBJIHH 9TOT pe3yJI1>TaT 

c paBeHCTBOM Spur LU = ~whLkh n 3aMe"llaH, 'ITO Lkh- MaTe-

Mar.rn"1Jec1we OiRIIJ];aHHe BeJUI"lJHRhl L B COCTOHHilH <pk' IIOJIY'JlIM' 

qTo MaTel\mTII'IecRoe om1I;n;aH1Ie L JI ro 6 o ii BeJIH"l!HHhI L B cTa

THCTHqecRo:ii COBORYilHOCTH MOi-ReT onpe;o;eJ.IHT:bCH CJie;D;YIOm;HM o6-

pa3oM: CHa-qaJia npoH3BO;rJ;IITCH onpeAeJienne TOro, RaRoe II3 COCTOH

HIIH <f>i ocym;ecTBJ.IHeTCH (;o;oyTO"llHeHIIe COCTOHHHH ;o;o M8RCHMaJibHO 

IlOJ.IHoro), a 3aTeM, B ycJIOBHHX MaRCHM:aJI:bHO IlOJIHO onpell,e

JieHnoro coCTOHHHH, II3MepHeTCH BeJI1Iq1IHa L. TaRoe aaRJIIO"lleHIIe 
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B RB8HTOBOH MeX8HIIRe He HBJIHeTCH, ROHe~HO, oqeBII~HhlM (npH 

RJI8CCIIqecRIIX npe~cT8BJieHIIHX 8H8JIOr1IqHoe YTBepm~eHIIe p83YMe

noc1> 6:bI caMO co6o:H). iho BII~HO yme II3 Toro, l:JTO OHO B:blilOJIHHeT

CH JIIIID:b ~JIH CIICTeMN <PYH~8MeHT8JI:bllliIX cpyHRI(HH <f>i ( co6cTBeH

HhlX <PYHKQIIH onep8T0p8 u' T. e. tPYHRIJ;IIH, JJ;JI.H Ror.rop:bIX CT8Tll

CTII"lJeCR8H M8Tp1In;a, OillICnIB8lOI1(8H COBORYIIHOCT:b, nplIBO~IITCH 

I{ ~IIaro.H8JlbHOM ipopMe)' 8 ~JIH ~pyrlIX opTOrOH8JlbHhlX CIICTeM 

<J>YHRUIIH, B006ru;e roBop.a, JIOiIDIO (OHO JIOIBHO, R8R MOiRHO Herro

cpe;a;CTBeHHO npoBeplIT:b, eCJIII BCe 3H81JeHHH Wi p83JIIIqHhl ]I;JIH 

ncex ~pyrlIX opTOrOH8Jil>HbIX CIICTeM cpyHI\JllIH). 

~~ho 38RJiroqeIIIIe ~8eT B03MOi-RHOCT:b rrpe;a;CT8BJiff.rl> nro6yro 

CT8TIICTH"lJeCRYIO COBORynHOCT:b (38JI;8HHYIO I\81{ ~HCRpeTHbIM, T3R 

II HerrpepIJ:BR:bIM 38!\0HOM p8cnpe~eJieHIIH B ipyHRQIIOH8JlbHOM 

npocTp8HCTBe) l\8R c M e c b CIICTeM, H8XO]J;flill;IIXC.H B ({l:JHCTnIX» 

COCTOHHIIHX <f>1' 92 • .. ' nplI"lleM ~OJIII o6mero "tIHCJia CIICTeM B BTIIX 

COCTOHHIIHX p8BH:bI COOTBeTCTBeHHO U'1, Wz· .. T8RIIM o6p830M, rrro6o:H 

HenpepnIBHl>IB 381-WII p8cnpe~eJieHHH B R B II B 8 JI e II T e H He

I\OTopoMy AIICRpeTHOMY 33ROHY p8cnpe~eJieHHH, 38A8HHOMY ~JIH 

COOTBeTCTBYIOII(eH CHCTel\ffil opTOrOH8JI:bHhlX cpyHRI(IIH <:f>i (MIJ Ha-

3:bIB8eM BRBIIB8JieHTHhlMII T8RHe p8cnpe~eJieHII.H, ~JIH ROTOp:bIX 

M8TeM8TII"lleCRIIe omn~8HIIH nro6Mx onep8TopoB OJJ;HHaRoBI>I). CBoii

CTBO CT8TIICT1IqeCRHX COBOKynHOCTeii 6IJT:b npe;a;cr.raBHMhlMlI n BII;a;e . 

CMece:ii Cl:.leTHOH IlOCJie~OB8TeJII>HOCTII COCTOHHIIM 91' q>2·.. Il03BO

nHeT 0 II p e ~ e JI .H T b HX R8I\ TaRyIO CM€Cl>. ~ho onpe~eJieHIIe 
q8CTO 6epeTCH 38 HCXO~Hoe, XOTH nocJie~OB8TeJI:bHee 6I>IJIO 6:bI 

. noJiy1.J:8TL ero RaR cJie~cTBIIe, He cyxrn.H ncxo~Horo onpe~eJie

HIIH CT8TIICTII"lJeCIWH COBORYITHOCTII npe~nonomeHIIeM 0 TOM, 

qTo B BTY coBoRynHOCTI> BXOJI;HT JI1Im1> 'Y-ipyHRQHII HeRoTopoi.i 

c-qeTHOH nocne~OB8TeJI:bHOCTII - 38]1;8HHOE opToroH3JI:bHOH CIICTe

Ml>I cpyHRUHM. 

0TM0TIIM O~HY npocTyro, HO B8IBHYIO TeopeMy, OTIIOCHIIJYIOCH 

R CBH31I Henpep:bIBHhIX II nIICH:peTHhlX BI\BIIB8J.IeHTHbIX p8Cnpe~eJie

HHH. IlycTI> 38~8H8 CT8THCTII1:.leCR8H coBonynHOCTI>, X8p8RTep1I3ye

M8H HenpepnIBHLIM II p8BHOMepHnIM no yrJI8M p8cnpe~eJieHneM 

B HeROTOpOM n-MepHOM rro~npoCTp8HCTBe <p17 <f>2· •• <f>n· iha CT8-

TIICTIIqeCR8H COBORynHOCTl> MOIBeT X8p8RTep1I30B8Tl>CH CT8TII-

C'III"lJeCRIIM onep8TOpoM U' =SS ... S P7dQ, r~e Pqr - onep8Top 

npoeRT1IpOB8HIIH Ha nepeMeHHbIH BeRTOp - 'Y; 'Y == ~ah<:f>h, npn

'lJeM ah === uk + ivk; ~ J ak} 2 -== 1. BeRTOp 'Y npo6er8eT p8BHOMepno 

110BepxHOCT:b (2n - 1)-Mepnon e~IIH1PIHOH ccpep:bI L l a11 J
2 =~(uh_ + 

+ v'h) = 1' -1:.lTO Bbip8m8eTCH ycJioBIIHMII: s s ... s uivkd Q === 0 
nplI Bcex i II k; SS ... S uiukdQ = SS ... S ViVndQ. = Oik c(c > 0). 
P8CCM8TpHB8H Bb!pameimH S ft U'f2dq ~JIH npo1I3BOJII>HnIX / 1 
Q: / 2 , nonyT.mM TeopeMy: onepaTop U' c T01IHOC'f:bIO JI;O noCTOHHHoro 

MHOIBIITeJIH (He nMerom;ero 3H8qeHIIH.. T8R H8R Spur U = 1) 

155 



1 
pa Bell onepaTopy U = .n ~ P 'Pk' r)J;e q;1 u cp2 •• ·<f>n- JJro6aH opTo-

k= 1 
roHaJILHaH CHCTeMa B 3aAaHHOM IlOAIIpOCTpaHCTBe, T. e. onepa-
Topy' CHCTeMO:ii co6CTBeHHl>IX <j>yHHI(IlH ROTOporo MOif\eT 6LITb 
:.uo6aH opTorona:i1>HaH c11cTeMa B Bl>I)J;eJieHHOM nonnpocTpaHCTBe, 
)J;OIIOJIHeHHa.H JII06oli opToroHa~l>HOH CHCTeMOH B OCTaJI:bHOH opTO
roHBJ.ILHOM R ITOAnpocTpaHCTBY -qacTH tPYHRI\HOHaJ.IbHOI'O npocTpaH
C~Ba n BCe co6CTBeHHI>Ie 3Ha~eHRH HOToporo B IlOATIPOCTpaHCTBe 

1 
paBHhl ]];pyr ]];pyry H paBHhl n, a B OCTaJILHOM IlpOCTpaHCTBe paBHLI 

HyJiro. TaR RaM cyPttIMa onepaTopoB npoeETnpoBaHIIH B opToro
HanLmre no)J;npocTpaHCTBa panHa onepaTopy npoeRTnpoBaHJHI 
B IlO)J;IlpOCTpaHCTBO, noJiy"lfeHHOe o6'beAHIIeHneM paCCMaTpIIBaeM1'IX 

IIOJJ;npocTpaRCTB, TO rrpn ~no6oft O})TOroHa~bHOii CllCTeMe <p~ HMeeM: 
n 

Li P' === P Af, r}J;e P :}t-onepa'Iop npoeETn:poBaHHH B no;a;npocTpaH-
1 q;k 

' c1·Bo .L~f, o6pa3oBaHHoe opTaMn 'Pi, T. e. onepaTop, ne 3aBHCHm;nii. 
OT' BLI6opa opTOI'OHaJILHOH CilCTCMnI. 

B CBH3H c nocJieAHHM aaMe"tJaHneM OTMeTnM, "llTO ROr}J;a 3a)J;aHbI · 
n n 

)];Ba onepa'Iopa U = ~wkPq;k n U' = ~w~P~ H ecnn cncTeMLI 
1 i k 

<j>yHED;Hii: 'Pi H q;~ coHnaJJ.aIOT, To JiiiUJ paBeHCTHa U 11 U' neouxo-, 
]];HMO n J];OCTaTO~:J:HO, qr.ro6LI COOTB0TCTByIOm;He wi ll Wi TaRIB.e COB-

naAaJIH. EcJin <f>i n q;;, - p a 3 JI H "tJ H LI e cncTeMLI cpyuHn;nii, 
TO paBeHCTBO U = U' B03MOiHHO JIHIDL TOr)J;a, ROrAa wi paBRI>l , 
Wi n cpe]];n 3Ha"tJeHniI wi cym;ecT.ayroT onnHaEOBnie. <Dymtnnn <p, 
Coor.rBeTCTByIOII(He )];8HHLIM O)l;HJiaKOBLIM 3Ha"l!eHHHM 'li'4, MoryT· 
6LIT:b nepeBe]J;eHI>I opTOI'OH3;Il>HbIM npeo6pa3oBaHHeM, OXBaTLIBaIO-, 
III;IIM JIRIDI> IlO)J;IlpOcTpaHCTBO STHX <:p,, B <j>yIIHI(llH <f>i, COOTBeTCTnyro-
m;ne TOMY H<e )J;aHHOMY 3Ha"tJeHnro cp~ • 8To o6CTOHTeJI:bCTBO BhlTenaeT· 

Jf3 npocToii TeopeMLI 06 ycJIOBHHX 1IOA06nH )J;BYX ;a;naroHaJIJ>,HhlX:. 
MaTpnu;. l1Ha"tJc ronopa, CTaTnCTn"ljecHnii onepaTop U === ~u,iP<f>i, 
onpeAelleHHLIH npH TIOMOm;n HeROTopoii CHCTeMLI <j>yHRIJ;Hll <f>1' 
MOiReT 6DIT1> npe;a;cTaBJieH B BHAe JIUHeHHOH HOM6nHal(HH onepaTo
poB npoeRTHpOBaHHH. 3To B03MOiRHO )];JIB TaRHX CHCTeM cpyHEI(HH1-
ROTOpL1e OTJin~aIOTCH Apyr OT ]];pyra ll OT HCXOAHOH CHCTeMLI 'Pi
JIHllil> op'IOI'OHaJII,Hl>IMH npeo6paaoBa1IHHMH R nop;npocTpaHCTBax 
cpyHRI(Hil ({)i, COO'IBeTcT;syrom;nx Ofl.HHaROBLIM co6CTBeHfilIM 3Ha-
"tJeHllfIM .. 

CTaTnCTH"tlecRn:H onepaTop U == ~wiPfPi npnHHTO npencTa-

BJIHT:b He TOJibEO B TaEOH HenocpeACTBeHHO reoMeTpn"tJeCROR 
<j>opMe - B BHJJ:e .rrnHe:HHoii l-\OM6nnaunn onepaTopoB npoenTnpo-
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BaHIUl II H0 TOJibRO B BII~e lVIa'IpHnLI, HO II B BHJJ;e IIH'IerpaJILHoro 

onepaTopa c H~poM U 1 = LWl.p/(q')q>i (q). Pe3yJI1>TaT npn:vmHeHHH 

BTOro IIHTerpaJibHOro onepa'Iopa H Rel\OTOpoii cjlyHRI~IIII 'Y(q) 
onpep;emIOTCH <PopMyJioil:: ~ p.:w ,rp/( q' )% ( q)] 'Y( q')dq', T. e. paBeR 

pe3yJII>TaTy np1IMeHeim:H onepaTopa ~wiP ~i; cne~oBaTeJibHO, co6-

CTBeHHl>IMII cpyHRnlIHMII STOro IIHTerpaJibHOrO onepaTopa .fIBJIHIOTCH 

''I3RIBe (f°>i, a co6cTBeHHhie 3Hff'IeHHH paBHbI wi. JlerRO nponep1IT:b, 

qTo MaTeMaTII"tJeCROe om1I~aH1Ie l Jiro6oli BeJIH"'IIIHbl L onpe~eJIHeTCH 

npn.ero noMo~n lfiopMyJioil: L = ~ [Iwi qit (q') L (q) <fii (q)]q'=q dq = 

= ~ [L (q) ~Wiqit(q') rpi(q)]q'=q dq = Spur' LU, rp;e oneparrirn Spur' 
o603Ha"IJeHa cnerr;HaJI:oHl>IM CIIMBOJIOM co IIITPIIXOM, "11T06LI no~
-qepRHYTb, "llTO s~eci, aTa onepal(IIH HMeeT IIHo:iI CMnICJI, "lleM pamme 

( oneparr;IIH B CTa poM CMLICJie y-'IHTLIBaeTCH 3~eCb c y:MM1IpoBaH1IeM 

no;ri; 3HaROM nHTerpana) .. Orreparr;:rr.a Spur' IIMeeT TOT CM:bICJI, "llTO 

B H~pe 1IHTerpaJI1>Horo onepaTopa (T. e. B ;ri;aHHOM cny~ae B LU1) 

nonaraeTcH q = q'. 
IlplIBe~eM npocTe:limlIH npHMep CTaTIICTII"tJecRo:iI coBoRynHo

CTII. IlyCT:b OilLIT, npoBO~HMbIH Ha~ BO~OpOJJ;H:bIM aTOMOM, ~aJI 3Ha

qeIIIIe aHeprIIII :rr RBa~paTa MOMenTa ROJIII"lleCTBa ~nlIIBeHIIH. Co

OTBeTCTByrom;a.a TaROMY HenoJIHOMY OilbITY CTaTIICTII"IJeCRaH cono

nYIIHOCTb 3a]:l;aeTCH HenpepbIBHbIM IIJIII ~HCRpeTHhIM pacrrpe]:I;en:e

HHeM BepOHTHOCTeM pa3JIHqHLIX q;-<}>YHRI(HH B no.n;rrpocTpaHCTBe 

<i>JHHI(IIOHaJibHOrO npoCTpaHCTBa, onpe)l;eJIHeMOM <}>yHRnHHMH 

'Yn,l,m (n = n0 II l = 10 - <}>RRCHpoBaHLI, a m = -l... +l). ~ho 
pacnpe~eJieim:e, Ral-\ IlORa3aHO, OillICbIBaeTCH Bcer~a HeROTOphlM 

2l+1 

CTaTHCTII"lleCHIIM onepaTopoM u = ~wiPq;, r~e <p 06pa3yroT opT0-
1 

!rOHaJibHYIO CIICTeMy B (21 + 1)-MepHOM IIOJJ;IIpOCTpaHCTBe, .M, 

CJie]J;OBaTeJibHO, CBH3aHhl c '}f\ no, lo,m YHHTapHbIM npoo6pa3onaH1IeM. 

HarrpaBJieHIIe MarHHTHoro norr.a He onpe~eJIHfffCH R3MepeHneM 

BHeprHII II RBa~paTa MOMeHTa ROHH"IJeCTBa ABRineHHH BO~OpOJ:J;HOro 

aTOMa, II np01I3BOJIY B ero BLIDOpe COOTBeTCTnyeT rrp01I3BOJI B BbJ-

6ope YHIITapHoro npeo6pa3oBaHliH OT O~HOM opToroHaJibHOH CII

CTeMI>I 21 + 1 <}>YHRIJ;Ilii cpi R ~pyroii. i:ho YHIITapH5m npeo6pa3o

BaHRe COOTBeTCTByeT nepexo~y OT BCilOMOraTeJibHOH opToroHaJib

HOH CIICTeMhl, B ROTopoi oc:o z HanpaBJieHa B~OJib MaI'HIITHOI'O 

ITOJIH, H OCHOBHOH ROOp~HHaTHOii CIICTeMe, B ROTOpoiI onpe~eJieHhl 
fj>yHR~RII (f°>i· Ecn:II noTpe60BaT1>, "11T06hl CTaTRCTII"llecRIIii one

paTop II306pamaJICH JIIIHeHHOH ROM61IHal(Ren orrepaTopoB npo

~RTIIpOBaHRH npH JJ:I060M Bhl6ope opToroRaJibHOH CHCTeMnI <p;,, 
T. e. npn: JIIo6oM BLI6ope ynoMHHyToro YHIITapHoro npeo6pa30Ba-

1 . 
HIIH, TO MLI ~OJiiRHl>I npeJJ;IIOJIO}RIIT:b Wi = 2l+1 nplI BCOX l. 

~ho cooTBeTCTByeT TOMY~ qTo H~po HHTerpaJJ1>Horo onepaTopa, 
( 
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ROTopoe c TO"lJHOCTbIO ;n;o TIOCTOHHHOM np:n npeo6pa30BaH111I MHO
+ z 

.iKHTeJIH paBHO ~ wiYe.:i (6' ,q;') Yi~m (6,9) [ ecnn npe,rccTaBHT:h CTa-
m-=- l 

THCTMqecnnii onepaTop, nan HHTerpaJII>HbIU onepaTop c a,rcpoM 
-t- l 

~ Wi'Y~o,lo,m (r' ,e',q/} 'Y nn,lo,m (r ,e}q;), r~e 'Y n, l, m (r' 6, 9) =Rn, l 
m=-l 
(r) Yz, m (6, q;), TO npn YHHTapHOM npeo6pa30BaHHH B BbI,[(eJieH
HOM no,rcrrpocTpaHCTBe pa,rcn:aJI1>Haa qaCT:b cpyHRL(HH He 6y,rceT 
H3MeHHT:bCH], 6y;a;eT HHBap:naHTHhlM JIIIIDb B TOM CJiyqae, ecJIH BC0 

Wi paBHIJ 21~1 . )J;eiicTBHTeJii.Ho, (2l + 1)-MepHoe ymi:wpHoe 

rrpeo6pa3oBaHn:e ccpepn"lleCRllX pyHHI(JIM n:MeeT JIHIIII> o,rcnH HHBa-
+z 

p11aHT ~ Yim (e', 9') Y 1m (6, cp}, coxpaHHIOlllHHCH rrpn JI IO 6 bl x 
m=-l 

YHHTapHbI.x non;cTaHoBnax. 
0TMeTHM em;e, qTO IlOHHTHe CTaTnCTH"llecnoro onepaTopa 

B03H11KaeT B HBaHTOBOII MeXaHMHe B JJ;BYX~ npHHII.HTIIIaJibHO pa3JIH"ll
HbIX cJiyqanx. Bo-nepBhlX, npep;noJiaraIOT o6bl"llHo, "llTO cocTOHHHe· 
CllCTeMbl OnHCLlBaeTCH CTaTHCTll"lleCI\l'.lM onepaTopoM, nor,rca npon3-
Be,rceH HeMaHCilMaJI:hHO IlOJIHhlM OilhlT' T. e. Rorn;a OUbIT He naeT 
B03MO.iRHOCTH onpe;a;eJinT:h BOJIHonyro cpyHHI(llIO. B 9TOM cJiy-qae 
CqMTaIOT' qTo npoBe;a;eHHhlH HenOJIHblll OilblT Bhl;a;eJIIIJI B cpyHRUHO
HanI>HOM npocTpaHCTBe HeHoTopoe no,rcnpOCTpaHCTBO, * n pe3yJII>
TaTy OllbITa COIIOCTaBJIHIOT CTaTMCTHqecRyro COBOHYilHOCT:b, onpe-
AeJieHHYIO B STOM no,rcnpocTpaHCTBe II xapaRTepn3yeMyIO CTaTH
CTRqecEHM onepaTopoM. 0"1leBII)l;Ha IlOJIHaH aHaJIOrlI.H TaRMX npe;a;-~ 
CTaBJieHniI n RJiaccn-qecl{oro on:ncaHRH HenonHoro onhITa npn: no
Mom;n aHcaM6JIH CHCTeM, pacnpe;a;eJieHHbIX B Bhl,[(eJieHHOH OilhlTOM 
o6nacTM ~r0 cpa3oBoro npocTpaHCTBa (cM. rrr. I), a Tanme 3HaqeHHe: 
8TllX npe;a;cTaBJI0HHH )l;JIH 3a,rcaqn o6ocHOBaHMH CTaTHCTHRII, M3Y
-qarom;e:H CBH3h npnH~nnnaJII>HO HenonHDIX (MaRpocHonnqecRnx) 
OTibITOB. Bo-BTopHx, noHHTHe cTaTHCT111IecRoro onepaTopa B03HM
l\aeT Tor,rca, nor,rca paccMa11p11BaeTcn crromHaa cnc11eMa, onnc1>1-
BaeMan B ueJioM npn noMomn 7-cpyHI{n1111 (nocJie cooTBeTcTBy10iu;ero 
MaRCHMaJI:bHO IlOJIHOro OllbITa), M CTaBMTCfl Bonpoc 06 onncaHIIH 
nanoii-rrn6o "llaCTH cncTeMI>I. B STOM cJiyqae MOiHHo noHa3aTI>, onn
paac1> TOJI:bl\O Ha cpopMaJIH3M HBaHTOBOH MeXaHHHM, qTo "llaCTU cn
CTeM:bI, B006~e I'OBOpH, He RMeIOT onpe;a;eJieHHOH 'Y-cpynRII,llll,, 
a xapaRTepn3yIOTCH cTaTHcTn"llecHHM onepaTopoM. Pa3HMI(a 

* To }}\e OTHOCIITCH R H3MepeHHIO TO':lllOTO 3Ha11eHIUI BeJIII1lHH, o6Jrn
,r:r;aromnx nb1pom,.u;euneM, RaR B np:nne,r:r;eHHOM upmviepe H3MepennH aneprIDI 
n 1rna,r:r;paTa :M:OMeI-ITa 1toJin11eCTBa ,n;BnmeHHH no,r:r;opo,r:r;noro aToMa, HJIII npH. 
npn6nnmenHOM H3MepenIIn neJilflIHH. 
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.. B HB.3BaHHhlX ABYX cJiy"llaHx HCHa. Bo B~ropoM cJiy-qae B03HHHHOBe

HHe CTaTMCTH"llecnoro onepa~ropa HBJIHeTC.fl "llHCTO MaTeMaTH"lleC1UIM 

cJieJJ;CTBHeM OCHOBHLIX npnHrr;nrroB HBaHTOBOH MexaHn1u1 - CJie:a;

CTBHeM CTaTHCTH"llecnoro TOJII\OBaHHH 7-~yHHI(HH,- T. e. ITOI\OHTCR 

Ha popMaJIH3Me MancnMaJIDHo-noJIHoro onhlTa. B nepBoM am 
cny~ae B03HHRHOB8HHe CTaTHCTR"lleCROro onepaTopa HBJIH8TCH. 

cJie,I{CTBHeM HeRoToporo pacrnnpeHJIH 06IJ:"11Horo ~opMaJIH3Ma 
HBaHTOBOM MeXaHHRH - ~opMaJIII3Ma, COBilaJ:{aIOmero no CBOeMy 

o61>eMy CO CTaTHCTH"lleCHHM TOill\OBaHneM 7-~yHRI(lIII. Xo~I1H Tanoe 

pacrnnpeHne HBaH~fOBOH MeXaHHl\11 Ha o6JiaCTl> HeMan:CHMaJil>HO 

IlOJIHhlX OilnITOB HBJIHeTCH' IlOBMJ:{MMOMY' o6menpnHHTbIM Jl MOJ-HeT 

na3aTLCH O"lleBH)l;HbIM:, CJieJJ;yeT OTMeTHTL, qTO OHO BRJIIO"llaeT B ce6a 

Rel\OTOpnIH HOBbIH npIIHI(Hil, He COJ:{epmam;niicH n npnHI(Hnax CTa

~rnC ~I1H"lleCHOro TOJIHOBaHHH BOJIHOBOH ~YHRI(HII. 8TOT Bonpoc 6yn;eT 

paccMaTpnBa~rI>CH B rJiaBe Ill, rJ:{e 6yJ:{eT noRa3aHo, "ll~ro, Bonpeinr 

na.mymencH ecTeCTBeHHoc~rJI aToro HOBoro npnHrr;nna, HeMaRc11-

MaJI:oHo IlOJIHIJ:e Oill>ITl>I, Boo6m;e roBOpH, CTaTHCTil"tleCI\HM onepa

TopoM onncaHnI 6HTI> He MoryT. 

IIonHoe nccJieJ:{OBaHne MaTeMaTH"llecnnx CBOHCTB CTaTHCTH"lle

CI{HX onepaTopoB 6LrJio CAeJiaHo HeiiMaHoM B ero H3BeCTHoii · 

RHHre (29]. 



II. OB OilIICAHilll HEMARCIIMAJI:LHO IlOJIH:LIX 
OULITOB 

MaRCHMaJibHO noJIHhlM onl>lTOM Ha3LlBaeTCH, Ha:H n3BeCTHo, 

OIIl>lT, onpe~eJI.HIOID:Hii 3Ha'qeHne BCeX OJIHOBpeMeHHO JI3MepnMbIX 

ne:.uI~HIH, T. e. B I\BaHTOBOH MexaHnHe - ncex neJIII'lJHH, COOTBe~r
c~rByIOm;HX B3aHMHO HOMMyT11py10~HM onepa~ropaM. MaHC11MaJILHo 

IlOJIHbIE OilbIT naeT, HaH II3BeCTHO, B03MO/-F\HOCTI> onpe,I{eJIHT:b 

1¥-cpyHRI(HII ClICTeM:bI - BeRTOpbI B rHJI1>6epTOBOM npocTpaHCTBe. 

B cnyTiae me HelVlaHCHMaJILHO IlOJIHoro onhl~ra, nor;n;a H3MepHIOTCH 

He BCe O,I{HOBpeMeHHO H3MepHMb!e BeJIII1Il1HLI, B rHJih6epTOBOM npo

CTpaHCTBe JIHIIrf, RhlAen.aeTCH HeI\OTopoe IIO,I{npocTpaHCTBO. 

§ 1. 06nI"lffiO cqn~raIOT' 1££0 HeMaHCHMaJILHO IIOJIHhle OllhlThl 

OilHCMBaIOTCH B I\BaHTOBOH MeXaHnHe rrpn IlOlVIOll(II Tai\ Ha3b!Bae

Moro cTa~rncTnqecnoro onepaTopa. IIonHoe H3JIOl-F\eHne CBOHCTB 

~noro onepaTopa npnBe;n;eHo B ll3BecTHoii uHnre HeiiMaHa [29]. 
CTaTHCTHqecHnM onepaTop MomeT 6nITI> npe,I{CTanneH B pa3.rrB-q:HbJX 

8RBHBaJieHTHhIX cpopMax: B MaTpHqHOH <}lopMe, n BH;ri:e HHTerpaJI:b-

Horo onepaTopa, II B BH~e JIHHenHOH ROM6nHaI(HII onepaTOPOB 

npoen~n1poBaHnH. OcTaHOBHMCH AJIH onpeAeJieHHOCTH Ha nocJie~Heii: 
.pop Me: 

Tanaa 3a1uIC1> yna3hIBae~r, qTo npoH3Bep;eHHblH HenoJIHbIM 

OIIbIT BLl~eJIJIJI B rHJII:>6epTOBOM npocTpaHCTBe llOAJipocrpaHCTno, 

xapan~repn3yeMoe BeHTopaMH cpi, H qTo BepoHTHOC~rI> nonyqRT1> 

npu n;oy~roqHeHHII OIIhlTa I{O MaHCHMaJIJ>HO nOJIHOI'O cpyHRI(HIO <f>i 

paBHa wi. MaTeMaTn-g:ecnoe oam~aHHe nro6oi1 BeJinqnHhl B yc

rroBnax, OIIllC:bIBaeMhIX CTaTHCTHqecnnM onepaTopoM, paBHO, nan 

H3BeCTHO, Spur LU. 
IIpen;cTaBJieHHH, npHBOMil.(He H onncaHHIO HeMancnMaJI:oHo 

TIOJIH:bIX OIIbITOB cTaT1IC~fHqec1tFIMH onepa~ropaMH, B:amyTCH c nep

BOrO B3rJIH,I{a ecTeCTBeHHhlMlI. 0,I{HaRo 9TII npe~CTaBJieHilfl 01\831>1-

naroTCR CJ.IHIIIROM «RnaccnqeCRlIMll>}. 0Hn OCHOB8HhI Ha CRpbITOM 

rrnPrrrronomeHHlL 'l!TO nOC.JlP. Toro_ JUln nnollfHTIATTAR HPMRHCiHMaJI:OHO 



IlOJIHhlH OJil>IT' CHCTeMa xapaRTepnsyeTCH HeROTOpDIMH neJinq11.HaMn 
H CBOHCTBaMn, ROTOpLie B .ri:eiicTBHTeJTbHOCTH rropom.ri:aIOTCH JIIIIllh 
;o;oyToqHeHHeM OilhlTa ,t(O MaRcnMaJILHO nOJIHOro H ,t(O 8TOro ~o
yTo~eHH.R He cyrqeCTBYIOT. Hor.ri:a cqnTaIOT, qTo rrocJie HeMaRcH
MaJILHO IlOJIHOTO OIILITa CHCTeMa OJIHCLIBaeTCH CTaTHCTHqecRnM 
onepaTopoM, non;o6Ho TOMY Ha:E\ nocJie MaRcnMaJI1>Ho nOJIHOro 
OJihlTa CHCTeMe npnrrncLIBaeTCH ~-cpyHHI.(HH, TO yrroMHHYTI>Ie 
(Boo6m;e I'OBOp.R, omn6oqHDie) npe,t(cTaBJieHIIH CBO,t(HTCH R npe.ri:
cTaBJieHHHM ;o;Byx paannqHbIX BH.IJ:OB. H~paTROMy, 6ea no.ri:po6Horo 
H3a.omeHIIH H 6e3 rrpIIMepoB, .IJ:ORa3aTeJILCTBy HerrpanHJILHOCTH 8TI1X 
.IJ:BYX rrpe.ri:cTaBJieHnii llOCBHiqeHbI nocJie.ri:yrom;ne rryHRTLI «a» Ff «6». 

a) Bo-rrepBDIX, IICITOJIL3YH cTaTIICTHqec1-nrii orrepaTop, MLI rrpe.ri:
rronaraeM BbI.IJ:eJieHne HeROTOpoiI opTOTOHaJILHOE CIICTeMLI ROOp,t(H
HaT n no.ri:rrpocTpaHCTBe, BLI,t(eJieHHOM HeMaRcHMaJILHO IIOJIHLIM 
orrLITOM, u rrpei:i:rroJiaraeM TaRme onpen.eneHFDIM BLI6op BecoB w1• 

B1>1,n;eJieHIIe Toii HJIH IIHOH opToroHaJILHOH cIIcTeMI>l Roop;o;nHaT, 
T. e. CHCTeMDI opTOTOHaJILHbIX cpyHRD;HH q>i, He .HBJIHeTc.H, oqeBH.IJ:HO, 
BIJ6opoM Toro IIJIH IIHoro MaTeMaTII"qecRn sl\Bn1mneHTHoro cnoco6a 
onncaHIIH TOH me cpnauqecRoii RapTIIHDI. MaMeHeHne opToroHaJIL
HOM cncTeMLI, noo6m;e roBops, 03HaqaeT rrepexo.ri: R nnoMy, orrn
cDIBaeMoMy CTaTHCTHqecRHM orrepaTopoM, cpn3H"tJecHOMY COCTO.RHHIO, 
R HHOM, RaR rOBOpHT, CTaTHCTHqecROH COBORyrrHOCTli. («COCTOHHIIe» 
JIOHIIMaeTCH a.ri:ecL B 6oJiee IJHipOROM CMhlcJie; qeM MaHCHMaJILHO 
JIOJIHOe - 1¥-pyHRIJ;IICH orrpe.ri:eJieHHOe COCTOHHMe.) 8To BII.IJ:HO 
yme M3 Toro, "I.ITO, Raf\ MOIBHO IlORa3aTL, npII .IJ:BYX pa3JIE.qllbIX 
ELI6opax opToroHaJILHhlX CIICTeM cpyHRI(HH CTaTHCTnqeCRMe one
paTOphl MoryT 6:orTh panHLI ;o;pyr .ri:pyry JIIlIDl> rrpn ycnoBIIH, qTo 
B o6onx orrepaTopax Bee Beca wi o.ri:nHaHOB:bI ( 0Tc10n;a cJie;o;yeT 
Ta:Rme, qTo CB06o,t(a B BLI6ope opToroHaJILHDIX CHCTeM He MOIBeT 6nITL 
CBe;o;eHa R cBo6o.ri:e B BLI6ope BecoB wi). IIosToMy rrpe,t(rronaraeMoe 
orrepaTopoM HeiiMaHa BDI,t(eJieHne onpe.ri:eJieHHoii opToroHaJILHOH 
CHCTHMbI cpyHRI(IlH H cpnRcupoBaHIIe orrpe.ri:eJieHHDIX BeCOB wi 
HBJI.HeTCH BBe.ri:eHHeM <]? II 3 II q e c R H cp II R T n B H LI x CBOMCTB 
orrIICDIBaeMoi1 .o:eilcTBHTeJILHOcTH. C.ri:eJiaHHoe yTBepm.ri:eHne 03Ha-
1:iaeT' qTo rrocne O,t(HOro JIHIDl> HeMaRCHMaJILHO JIOJIHoro OIILITa 
Hll BnI.IJ:eJJ:eHne opToroHaJILHOii CHCTe:MbI cpyHRI(U:i:I, HH BepoHTHO
CTH wi cpn3nqecRH He cyrqeCTBYIOT. 8TO osrraqaeT' B qacTHOCTH, 
'ITO B cpnanqecRHX ycJIOBHHX, orrpe,t(eJIHeMLIX pesyJILTaTOM HaqaJIL
HOro HeMaRCHM8JILHO IIOJIHOro OIILITa, MoryT 6bITL CHCTeMLI c sa
ROHaMn pacrrpe,t(eJieHHH (.ri:a1He ecJIH rrpe.ri:rroJIOIBnTL, qTo oTH 

3aROHbI pacnpe.ri:eJieHHH cym;ecTBYIOT), rrpoTnBopeqam;nMII TeM, 
ROTOpLie npe.ri:rrnCI:JBaIOTCH CTaTHCTnqecl\HM orrepaTopoM (Ran 6I:J 
HH 6LIJI pHRcnpoBaH - JIHIDL 6I:J OH 6LIJI cpnRcnpoBaH - BLI6op 
opToroHaJILHoii cncTeMLI cpyHRI(HM n BepoHTHOCTe:rr wi)· CRaaaHHoe 
OCHonaHO, B ROHeqHOM cqeTe, Ha TOM, qTo 3aJIHCL peayJinTaTOB 
OilhlTa rrpn ITOMOIU:H CTaTHCTHqecRoro orrepaTopa BBO}J;HT BCer.ri:a 



]J;OTIOJIHRTeJI1>Hbie n, Boo6m;e roBopH, cpnRTRBHhle YTBepmJJ:eHnH}l 

He COJJ:epiu:aru;necH HH B HaqaJI:bHOM OTIIJTe, HM B Tex CJie}J;CTBHHX,_ 

ROTOpbie MOiJ\:HO H3BJieT:In Ha OCHOBaHHM nocTyJiaTOB RBaHTOBOM. 

MexaHJIHM. 

~JUI MJIJIIOCTpannn cRa3aHHOI'O MOiRHO, HarrpnMep, yRa3aTJ> 

Ha CJiyl'laM, ROrJJ:a B pe3yJI:r:,TaTe HaT:IaJII:tHOro HeMaRCnMaJII:tHO ITOJI

HOrO II3MepeHMH .I{JIH BO.I{OpO.I{HOro 3TOMa ORa3aJIOC:b' T:ITO 3HaT:IeHne-

3Heprnn E MeH:r:,me E 0 • TorJJ:a, ecnn Bl>I6paTI:t B RaT:IeCTBe opToro

HaJII:tHOH CMCTeMM cpyHRillIM 'Y n,l,m c n <no, TO, Hal\ CJie}J;yeT JI3. 
oU i 

cpopMyJibI iJt == t~ (UH - HU), Bee MaTeMaTnT:IecRne Oil{HJJ:aHnH 

He 6y,u;yT R3MeHHTbCH co BpeMeHeM; ecn:n il{e BbI6paTn B RaT:IeCTBe 

opTOrOHaJI:bHOH CRCTeMbI JillHeHHIJe ROM6nHannH cpyHRI{IIH 'Y n,l,m 

c pa3JIMT:IHIJMM n(n <no), TO MaTeMaTH'tleCRHe OiRII]J;aHHH 6y.I{yT 

co BpeMeHeM M3MeHHT:bCH. 

6) Bo-BTOpIJx, He3aBncnMo OT rrpe.n:nonomeHHH, T:ITO B IJ A e

JI e H a RaRaH-TO opToroHaJII:tHaH CHCTeMa cpyHI\I{IlH C'fli n cy~e
CTByroT RaRne-TO BepoHTHOCTil wi, npnMeHeHne CTaTHCTII'CJeCROro 

onepaTopa COJJ:ep»HIT rrpe.I{rrOJIOil{eHne, T:ITO RaRne-To 'Y-cpyHRnnn -

C'fli c y rq e c TB y 10 T (c TeMn IlJIIl lIHbIMH BepOHTHOCTHMH), XOT.fl 

6IJ OHII n He 6IJJIH pnRcnpoBaHIJ. Ilpn 3TOM rrpe.I{IIOJIOil{eHHB 

yrrycRaeTCH Il3 BHJJ:Y TO' T:ITO rrpn 1\ail{.I{OM MaRCMMaJII>HO IIOJIHOM 

Il3MepeHHM B03HHRae'l, CHJI:bHOe B03JJ:eHCTBHe npn6op - o6ri,eRT' Ii 

T:ITO, npe.I{nonaraH Te nnn HHIJe 'Y-<j>yHRI{HH cymecTByromnMn 

«CaMH ITO ce6e» - IlOCJie HeMaRCHMaJII:tHO IlOJIHOrO OIIIJTa, MY 

yrrycRaeM R3 BH]J;Y TO' T:ITO B JJ:eHCTBHTeJII:tHOCTR STO B03}J;eHCTBHe 

He 6LIJ10 npoU3Be'Jl,eHO. 

B HaqaJI1>HDin MOMeHT t0 = 0 cne~cTBRH, H3BJieRaeMHe 113 cTa

TRCTRT:IecRoro onepaTOpa, He MoryT rrpOTHBOpeqRT:b TeM pe3yJII>

TaTaM rrpoBepOT:IHOrO 1I3MepeHHH, ROTOpIJe c ]J;OCTOBepHOCT:blO 6y.I{YT' 

rronyT:IeHbI. Be~:r:, STH pea yn:r:,TaTIJ MoryT 6nIT:b nnm:r:, TaRHMn, :no

TOpLie c JJ:OCTOBepnoCT:blO CJie}J;yIOT H3 HaT:IaJII:tHOro HeMaRCHMaJII>HO 

IlOJIHOrO OilHTa II, CJieJJ:OBaTeJII:tHO, c ]J;OCTOBepHOCT:blO CJie]J;yIOT 

Il3 Toro cpaRTa, T:ITO COCTOHHHe CHCTeMLI rrpnHa.I{JieiRHT R BIJ.I{eJieH

HOMY HaT:IaJII:tHIJM orrIJTOM no]];rrpocTpaHCTBy. IIosToMy OHH co

.I{epmaTCH B JII060M - rrpn JII06oii CMCTeMe C'fl·i lI JII06E:IX 3Hal.JeHHHX 

w, - CTaTHCTHT:IeCROM orrepaTope, ROTOpHH MomeT "6LIT:b HarrncaH 

Ha OCHOBaHJIH STOro OJibITa. BcJie.I{CTBHe STOro rrpoTHBOpe-qne Meil{]J;Y 

]J;aHHlJMM, Il3BJieRaeMLIMH Il3 CTa1~ncTH'tleCROro onepaTopa H pe3yn:r:,

TaTaMH npoBepnqHoro H3MepeH11.H B MOMeHT lo= 0, HeB031\10.iRHO. 

0]J;HaRO STO rrpOTMBOpeT:Ine MOllieT B03HllRHYTn .I{JIH MOMeHTOB Bpe

MeHR t>to 1I npnqnHa STOrO npOTIIBOpeqHH 3aRJIIOqaeTCH B Ha3BaH

HOM Dhlme om:n:6oT:IHOM rrpe.I{rrOJIOiReHHR cymeCTBOBaHH.H 'Y--cpynR

I{IIll. :MorJIO 6l>I TIORa3aTbCH, T:ITO ]J;JIH npe.I{CRa3aHHH pe3yJI1>TaTOB 

npoBepoT:IHoro H3MepeHMH nocne HaT:IaJI1>Horo HeMaKcnMaJI1>HO non

Horo OIIIJTa y Hae HeT IlHOrO arrrrapaTa, RpOMe TOro, ROTOPIJH JJ:aeT 
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n "llTO rroaTOMY HnRaHoro rrpoTnBope"llII.H HeJII>3H ycTaHODHTb. Ho, 

Han BHJJ:HO H3 CJie,ri:yrom;ero npnMepa, 9TO He TaR. Ha npnMep-a 

npOCTe:i1:mero CJiy"llaH Mhl IlOI\ameM, qTo yHa3aHHOe npOTHDOpeqnJ 

,ri:JIH t>to ,u;eiiCTBHTeJibHO B03HHRaeT. 

IlyCTb Ha"llaJibHhIM HeMaJ\CllM3JlbHO JIOJIHbIH OilliIT, npon3Be

,ri:eHHhIH Ha!{ MaTepnaJI:bHOH TO"llHOH c Maccoii B i r' ]];aJI ROop,u;nHaTy 

Xo c TO"llHOCTblO axo = 1cM n IlMJIYJibC Po c T0q}I0CTb10 tip = 

=== i0-2r CM/ceR. 3arrHCDIBaH oTOT pe3yJII.TaT rrpn JIOMOIIJ;Il CTaTH

CTH"lleCHOro onepaTopa, MOiHHO rrpo,ri:cTaBHT:b ero JIHHeHHOH ROM611-

HaUH0H onepaTopoB rrpoeHTnpoBaHnH B COCTOHHIIH 'Yi,HBJIHIOIIJ;HXCH 

BOJIHOBblMH rraHOTaMn, HOTopnre JIOJiy"lleHbl B pe3yJII.TaTe ,ri:oyTOq-

HeHMH Ha-qaJibHOI'O OJihITa ,u;o MaHCHMaJibHO IIOJIHOro: u == ~ w ip'Y i. 
i 

AeliCTBHTeJII.Ho, 9TH ,ri:oyTO"lJHeHn.H MoryT, HarrpnMep, saHJIIO"llaT1>CH 

B H3MepeHHll Roop,u;nHaTbl c HeTO"lJHOCTbIO lixo == 10 25 CM' rrpH 

rrpeiHHeii HeTO"lJHOCTil lipo= 10 2 r CM/ceR IlMITYJibCa, TaH qTo 

lixoliPoNh {TaHa.H TO"lJHOCTI> B Il3MepeHHl1 HOop,u;nHaThI, HOHe"llHO' 

He,IJ;OCTHiIH1MaH npaHTH"llOCRH, npHHU:IlilHaJibHO, 110 Hpail:Heli Mepe 

B «HJiaCCH"lleCJ\Oll» HBaHTOBOH MexaHIIHe, BITOJIHe ,ri:onycTHMa). 
oxo 

M3MepcHne Roop,ri:MHaTnr ,ri:acT o,u;MH 1?13 n = .lx 11HTepBaJIOB IIIH-
o 

pIIHhI lixo; HaiH,IJ;I:.Ii1 H3 n B03MOiHHbIX pesyJII.TaTOB ,n;oyTO"tIHeHlIH 

3a11IIC.bIBaeTCH B BH,D;e 'Y-cJJyHHIJ:Hil, HMerom;eii Bll]J; BOJIHOBOI'O 

naneTa 'Y.i(x, t): 

0 · 'F\(x,t)~Ce 

( x - xi -£-t) 2 

4 (Ax:+ (A!~ r l2
) 

IIJIOTHOCTb nepoHTHOCTH 6y,u;eT 

(x- xi -!,, t)2 

2 (ill:: + ( 6!;Y 1·) 

2 

T. e. nMeeT BHJJ; rayccoBcnoii'r HpHBOH c JJ;HCnepcneli D _ flx 0 + 
+ ( f'i~o )2 t2 • BHe a;eHTpaJinHoro JIHTepBaJia urn:pn:Hhl { D JieiKIIT 

rrpn6JIH3HTeJibHO 0.62 HHTerpaJia rayccOBCHOR HpHBOH ( oTO BH]1iHO 
x .z2 

H3 Ta6JIHU: ljlyHRIJ:HlI $(x) = y~J e - 2" dz), a BHe lIHTepBaJia 
() 

mnpHHbI 2 VD nemnT 0.32 HHTerpana rayccoBCHOH HpHBOH. 

B Hal.JaJII.HliIH MOMeHT t 0 :=O CTaTHCTH"lleCRHM onepaTop B cnny yHa3aH.:. 
unT'n nhP'l'Oa'l'iPTTT....f"''l'P~ n~iP'l' Hllf"ll'l'nif{HuJO nnaRTil'tlPf'.Hil naRHVIO HVJIIO 



nepoHTHOCTb o6Hapy»UIT:b MaTepliaJinHYIO TO"llRY BHe HHTepBaJia 

axo, RaROBbI 6:hl HII 6HJIII 3Ha"lleIUUI BeCOB wi B onepaTope. Be)J;n 

Ram)J;aH cJlyHH:a;IIH o/i AaeT nplI t === 0 rayccoBcRoe pacnpe.n:eJieHIIe 
A OXo· 

co cBOIIM u:eHTpOM xi II c AIICnepclieif ilX0 • Bo BpeMeHa t > ~ m = 
upo 

= i 0 2 ceR .n:ncrrepcHH D = !!lx
2 + (flp0

)
2 

t2 ~ (flp0
)

2 
t 2 n:MeeT Be-

0 m. rn 
2 

JIII"IJIIHY' 60JI1>myro "lleM axo. IIoaTOMY L{JIH TaRIIX BpeMCH nepoHTHOCT:b 

Ha:iirTH MaTepHaJlbHYIO TO'IBY BHe HHTepBaJia ( Xo + ~ t) :l-
+ ; ( Ox0 + fl~o t) ~JIHHhl Ox0 + ~0 t <;: 2V D 6y~eT He MeHLme 

0.32. 0}];Hal\O JierHO BlI;i::t;eTn, "IJTO STOT IIHTepBaJI II eCT:b TOT IIHTep

BaJI, B ROTOpOM )J;OJiil{Ha ORa3aT:bCH MaTepliaJinI-IaH T0"11Ra no 

HJiaCCII"IJeCROM MexaHuRe, B IlpTIMeHilMOCTH ROTOpoiI R )J;aHHOMY 

CJiy"CialO (m == h, axo == 1 CM, fl.p0 ===::. i0--2 I' CM/CeH. 1 l == 10 2 CCR) 

HeJin3.H coMHeBaTnCH. B qacTHOCTH, HanpnMep, nepoHTHOCTI:. 

HaHTII MaTep1IaJinHy10 TO"IJHy BHe TIOJIYTOpHOI'O RJiaCCil"tJeCROrO 

3 ( fl ) IIHTepBaJia, T. e. BHe HHTepBaJia )J;JIIIHIJ 2 ax0 + :;o l , He 

MeH1:>me 0.14. A6cyp~HOCTn npnBe;ri;eHHoro pe3yJinTaTa (oTMeTMM, 

'ITO OH 6y.n:eT cnpaBeJJ:JIIIB npII JII06IJX 3Ha"lleHIIHX Becon 'lf'i) ~ORa-
3IJBaeT c.n:eJiaHHoe YTBepil-\JJ:eHne. 

H3 cRa3aHHoro B nn. «a» n «6» cJie.n:yeT, "IJTO onnc1:>1BaTn He

MaRCIIMaJin HO IIOJIHble OilbITIJ npn JIOMomn CTaTIICTH"lleCROrO onepa

TOpa, noo6me I'OBOpH, HeJin3H. 0L{HaRO STO He 3Ha"IJIIT, "IJTO CTai'l'H

CTH"IJeCRHM onepaTopoM COBCeM HeRn3H IIOJin30BaTnCH. Bo MHOI'HX 

'CJiy"llaHx OH nony-qaeT npano Ha cyra;ecTBOBaHIIe B cnny cnerrIIaJI:r:,

HhIX 06cTOHTeJincTB. B 6oJinIDJIHCTBe STIIX cJiyqaen II3JIOil-\eHHhle 

B II. «6» apry:MeHTbI nepecTaIOT 6IJT:b cymecTBeHHhlMII. Tai\ RaR XOTH 

OTIIICIJBaeMaH nplI IlOMOra;II CTaTIICTII"lleCHOI'O onepaTopa COBORyn

HOCT:b CIICTeM II paccMaTpIIBaeTCH, Ran RameTC.H c nepBOI'O B3rJIH)J;a, 

TIOCJie HeMaRCHMaJI:bHO IlOJIHOI'O OTII:>ITa' Bee il{e paCC'llITIJBaeMIJe 

npn noMOll(II aToro onepaTopa cpeJJ;Hne H3MepHIOTCH noc.,1e npo

Meil-\YTO"IJHoro JlOYTO"IJHeHHH OilhlTa .n:o Mal\CIIMaJI:bHO TIOJIHOI'O. 11pn 

3TOM, TIO cyra;ecTBY' CTaTIICTII"IJeCRIIii: onepaTOp HBJif.leTC.H cpe.n:cTBOM 

oxapan:Tep1I30BaTn COBORYTIHOCT:b CIICTeM, HaXOJJ:HID;HXCH B pa3JIII"IJ

.HbIX MaRCIIM3JI:bHO TIOJIHO onpe)J;eJieHHIJX COCTOHHIIHX. H3JIOIB:eH

HIJe B n. «a» apryMeHTLI nepecTaIOT nplI STOM 6IJT:b cym:ecTBeHHIJMII 

II no TOJI:bl\O "':ITO yHa3aHHOH npH"llHHe ( cymecTBOBaHIIe orrpe.n:eneH

JIOH opTOI'OHaJI:bHOH CIICTeMLI) II 6Jiaro)J;apH TOMy, "IJTO R paccMaTpH-

13aeMOM COBO:KynHOCTII npnMeHnMa CTaTIICTIIRa ( cyra;ecTBOBaHIIe 

-0npe]];eJieHHhlX BepoHTHOCTeH Wi), "IJTO, o.n:HaRO, He HBJIHeTCH CJie.n:-

-CTBIIeM RBaHTOBO-MeXaHII"IJeCROI'O OTIIICaHIIH. 0TM:eTlIM eme OT)J;eJI:b-

HO CJiy"tJaH, ROr}J;a CTaTIICTJfqeCRIIH onepaTop 6eccnopHO rrpnMeHIIM 

R OTIIICaHRIO 110 c~eCTBY HeMaRCilMaJI:bHO TIOJIHO onpe.n:eJieHHbIX 
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COCTO.HHIIH: TOr,na1 ROr):{a paccMaTpH.BaeTCH "IJ8CTL CHCTeMbI, B I~0JIOM 
o6Jia):{aIOm;eii 'Y-t}JYHRI(:Heii: 1.JacTL TaROM cncTel\ll, B006~e rOBOpH, 

'Y-<}>yHHI{ne:H ne o6Jia;a;aeT II OilHCLIBaeTCH CT8Tl1.CTH"IJeCRHM one

paTopoM. 8ToT cnyqai1: no.n;po6Ho paccMOTpeH He:MMaHOM. 

§ 2. TaR RaR CTaTHCTH"llecRnii orrepaTop He MoamT B o6~eM 
cJ1y-.:.1ae c.rrymIITI. cpe;a;CTBOM OIIHCaHHH HeMaRCHMaJII.HO IlOJIHOro 

OJILITa, H TaR RaR npn npll6JIH.iReHIIH R MaRCilMaJII.HO IIOJIHOMY 

OilLITY RJiaCCH"lleCI\a.H xapaRTepHCTIIRa 3aBe,IJ;OMO HenpHMeHHMa, 

TO B03HMRaeT Borrpoc 06 onncaHHif OIIbITOB, He HBJHIIOIUIIXCH Ma

RCHMaJibHO IlOJIHLIMII, XOTH H 6nn3RIIX H HHM. M1>1 He 6y.n;eM s;a;ecb 

RacaTI>CH Bonpoca 06 ycJionnax, rapaHTnpyromnx cymecTBoBaHne 

onpe.n;eJieHHOro BepoHTHOCTHOro 3a:EWHa npH HeMaRCHMaJILHO 

JIOJIHLIX Il3MepeHIIHX (HarrpMMep, RaR OTMe"llaJIOC:b BLime, B CT8TH

CTH"lleCHOM onepaTope BepOHTHOCTH MOrJIII 6LI He HMeTL orrpeJ{eJJeH

HIJX 3Ha"lleHIIM). 8TOT Bonpoc CBH38H c BbIHCHeHHeM ycJIOBH11 cy

m;eCTBOBaHHH CT8THCTIIRH H peJiaRCaUMII B cpH3H"IJeCROH cncrreMe. 

0TMeTHM JIHIDL OJJ;HY xapaRTepHyro qepTy o6JI8CTH, nepexo.n;Hoil' 

Mem.n;y ·RJiaCCH"lleCRHM II RBaHTOBIJM OilHCaHHeM,- qepTy, OTHOCH

~yroca I\ cne:u;ntJlH"lleCROMY, HO B8IBHOMY JJ.JIH npHHI{HJIH8JILHLIX 

38JJ.8'l.I CT8TliCTMRII, BOnpocy 0 B03BpaTHOH TeopeMe. 

Ilycrr, onhlT ]J;aJI HaM onpeJ{eJieHHyro o6JracT!l Llf <J>aaonoro 

rrpocTpaHCTBa. PaccMOTpUM Bonpoc 06 3BoJIIOI(HH aToif o6JracTH 

BO BpeMeHII. IIycT:r:. o6JJaCTL Llf'~ hri. Torna npnMeHHMa RJiaccn

qecRa.H MexaHnRa ll. B "IJ8CTHOCTH, B03BpaTHaH TeopeMa IlyaHHape. 

B yc:nJieHH011: tJlOpMynnpoB1-rn XnHqnHa oHa oauaqaeT, qTO npn RO

He-qHoi1: Mepe tJl830BOrO npocTpaHCTBa m(Q) npn 3a.n;aIIHOM o6JiaCTH 

~r Ha BpeI\rnHHOtl OCH OTHOCHTeJibHO TIJIOTHO pacnoJiomeHLI T81\Me 

MOMeHTIJ npeMeH:W t (T. e. B RaiRJJ.OM JJ.OCTaTO"IJHO 60JILIDOM lllITep

BaJie .n;JIIHfbI T ecT:r:. xoTH 6:r,1 o;a;nH TaRoli MOMeHT), qTo 

RaROBO 6u HH 6LIJIO E. 3]1.ec:r:. Lif't o6o3HaqaeT TY o6JiaCTb, B RO

Topyro ~r nepeiI;a:eT qepe3 BpeMH t. ~r flft- o6m;yro tJaCTI:> o6Jia

cTe:H Lif M flf't, a ni - Mepy cooTBeTcTByromeii 0611acTn. B To 

IBe BpeMH cyiqecTBOBaHHe B MexaHHRe pa3Memnnarom;HXCH CHCTeM, 
m.(.!lf) 

JJ:;IH ROTOpbIX, TIO onpeJ).eJieHHIO npn t -3>-00' [-Lt== m( Q) ' IlORa3nrBaeT' 

m(1f) 
'llTO OTHOIDeHHe 1n(O) HBJIHeTCH BepXHHM rrpe.n;eJIOM µ. T. e. "IJTO 

p B o6~eM cJiyqae µ He MOmeT npeB30HTH STOT rrpe.n;eJI. 

IlycT:r:., c .n;pyroii CTOpOH.bI, flf' ~ hn. TorJJ.a rrpHMeHnMa RBaH

ToBaH MexaHHRa, COCTOHHne ClICTeML1 OilMCLIBaeTCH BOJIHOBLIM 

rraReTOM, a ero lJ31\tieHeHJ.Je BO BpeMeHM - ypaBHemrnM Illpe,I:f11H

repa. Pacrrpe.n;eJieH1rn BepOHTHOCTeii B npocTpancTBC 1-wopJJ.nHaT 
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B03MOiRHnlX 3Ha"tJeHHH xi n Pi (}J;JHI BOJIHOBoro naReT8 - STO BXO

}J;H~Me B 3H8M0H8TeJin TIOR838TeJIH r8ycconCRHX Il8ReTOB BeJIH"IJH

Hbl 11x H 11p, onpe):{eJIHio~ne ):{ncnepcn10 TI8ReTOB), T. e. HeRoTopyro 

o6JI8CT:n '1r <Pa3oBoro npocTp8HCTB8. 06~ee pemeHne ypaBHeHHH 

IIIpeJJ:HHrep8 B cny-q8e )IncnpeTHoro aHepreTu"tJecHoro cneRTp8 Mo

il-\eT 6IJT:b npe):{CT8BJieHO B BHJJ:e: 

i 
'Y (x, l) === Li Cie - T Ei. t-p i (x). 

i 

l{poMe Toro, no JJ:OR838HHOH~!!ru?.!I~~~~~ I~opeMe, cneRTp yp8B

HeHHH IDpe):{MHrep8 c noTeHI(H8JibHOH 3Heprne:H, p8BHOMepHo 

CTpeMHTII;eHCH K 6ecROHe"tJHOCTM npH CTpeMJieHHII TO"IJRII ROHcpu

rypauuoHHOro npocTp8HCTB8 R 6ecl\OHe"tJHOCTII, JJ:HCRpeTeH (OT

MeTIIM, lJTO 3TO ycJIOBHe 9H:BHB8JieHTHO ycJIOBHIO ROHe"IJHOCTII o6ri,e

M8 p830BOro npocTp8HCTB8 B B03Bp8THOH TeopeMe Ily8HH:8pe). 

Ilo 8THM ,I!BYM npH"tJHH8M, H8ROB8 61>1 HH 6hlJI8 il-\eJI8eM8H T01IHOCTn, 

MOiRHO YH838Tb T8ROH npoMeil-\YTOR BpeMeHu, no HCTe"lleHHH :RO

Toporo 'Y( x, t) R8IBJJ;bIH p83 6y):{eT c il-\eJI8eMOH TO"IJHOCTbIO ( B CMbICJie 

cpe,n;Hero RB8JJ;p8TH-qHOro) B03Bp8~8TbCH R HCXO}J;HOMY COCTOHHHIO. 

AnH onpeJJ:eJieHnH aToro npoMemyTRa BpeMeHH cne;a;yeT oT6pocnT:r:. 

OCT8T0"11Hhlll "tJJJeH pHJJ:8 'Y(x, t), o6JI8JJ:8IO~Hii }J;OCT8TO"IJHO M8JIOH 

HOpMOH, n pacCM8TpHB8Tb CBOHCTB8 nepHO}J;H"IJHOCTH n rrepBLIX 

"tJJTeHoB pH.ri:a. IT o HcTe"tJeHHJ.J 9Toro BpeMeHn c il-\eJiaeMoJ.1 TO"IJHOCTJ,10 

6y,n;yT B03Bp8~8T:bCH R HCXO]J;HOMy COCTOHHHIO n 381\0HLI p8cnpe

}J;eJieHJ.UI B ROHpnryp8UHOHHOM n nMrryJibCHOM npocTp8HCTBe, n, 

CJie):{OB8TeJI:r:.Ho, Ben1rquH8 [.Lt, onpe):{e;JeHH8H BIJme, cMomeT npeB

aoiiTn i - E npn n1060M e. 

°YH838HHoe p83JIII"l1He BeJIHl:.JHHbI µ B RJI8CCHl:JeCROH n RBaHTOBOll 

MeX8HHRe ecTeCTBeHHO,- 3TH ;J;Be MeX8HHRH HMeIOT COBeprneHHO 

p83JIH"CIHIJe 38ROHH. O;a;HaRo cneJJ:yeT noMHHTI>, qTo cncTe:M8 nop;

"tJHHHeTCH 38ROH8M H KB8HTOBOH II RJI8CCH"tJeCROH MeX8HHRil B 38-

BHCHM0CTI1 OT THTI8 p8CCM8TpHB8eMIJX OilhlTOB. Ilpn L\f ..--·h"'npe):{eJI 

sup µ = 1 .D:JJH JII06oi CIICTeMLI' y,n:oBJieTBOpHrorqe:H yna3aHHbIM 

ycJIOBIIHM; npn L\r>-hn }J;JIH o6m.ero BHJJ:8 CHCTeM (B "CI8CTHOCTH, 
. ni (~r) . 

}J;JIH p83MeIDHB810~IIXCH) hm supµ= m (0) < 1. 
fi3 CR838HHoro BnITeR8eT, "tJTO no OTHomeHnro E p8CCM8TpII

B8eMnIM - xap8KTepM3yeMLIM BeJIH"IJIIHOH µ - CBOHCTB8M HeT He

npephIBHoro nepeXOJJ:8 OT RB8HTOBOM MeX8HHRH R l\JI8CCH1IeCI\Oll. 

0TMeTHM, "CITO OTHOIDeHne p8CCMaTpnBaeMhlX CBOilCTB I\ CBOM

CTB8M JJ:BHllieHHH lIH]J;HBIIJJ:Y8.ITbHOH CMCTeMLI c 38JJ:8HHIJM H8"118Jlb

Hl>IM COCTOHHHe:M 11r, O"tJeBH):{HOe B RB8HTOBOM cny-q8e (r}J;e, B "118·· 

CTHOCTH, 6JIH30CTb µ H e,n;HHnue BJielleT c BepOHTHOCTbIO, 6n:H3ROH 

R errnHHIIe. IIOilTODeHne c 38II8HHOH TO'IHOCTblO nnemHIIX De3VJI:I>-



·TaTOB H3MepeHnii), B RJiaccn-qecROM cnyqae onpeJJ:eJI.HeTC.H o6DI'IHO 
npeJJ:rronomeHneM, qTo Bee TO"qHn BHYTPH L\I' OJJ:HHaRoBo BepoHT~bl 
(nJIM JJ:8il-\e JIOJJ:"IJHHeHLI HeROTopoMy HenpepnlDHOMY 3aROHY pacnpe
,neneHH.H,- STO He H3MeHHT namero OCHOBHOro BHBO~a). 'I'or):l;a fL 
JJ;eJiaeTC.H paBHl>IM Bepo.HTHOCTH HaMTH CHCTeMy B HCXO~HOM Lif .. 

He 6y~eM ocTaHaBnnBaTDCH Ha Borrpoce o TOM, Ror~a n npH 
R8RHX OIThITaX aHaJIOI'lll"JHOe nperr;nonomeHHe rrpaBllJll>HO ll D;OJiiRHO 
6nlT:b c~eJiaHO. 0TMeTIIM JIHIDI>, "IJTO cym;ecTByrom;a.H B yRa3aHHOM 
·CMDIClle rrpoMeil<YTO"IJHa.H o6naCTl>, Jiemam;aH MelliJJ:Y RBaHTOBOE 
M HJiaccn-qecRoi'I o6JiaCTHMH, He MOil<eT 6LITI> paccMoTpeHa cyI1Iie-
CTByrom;HMH rroJiyi{JiaccII'IecRHMH MeTOJJ:aMn. IIocne~HMe HBJIHIOTC.H 
MeTo~aMn npn6;rrnmeHHoro pellieHH.H ypaBHeHHH IDpeJJ:nHrepa, 
u ~aroT JIIIIlII> cne}J;CTBII.H aToro ypaBHeHH.H. AJIH paccMaTpMBaeMoi 
me npoMemyTO"IJHOM o6JiaCTH xapaRTepHO HMeHHO OTRJIOHeHne OT 
BLIBOJJ:OB H3 ypanHeHHH IDpeJJ:IIHrepa. 

M:bI ocTaBJI.HeM B cTopoHe BLI.HCHeHHe Tex rny6oRnx cBoncTB 
ypaBHeHniI RJiaccnqecnoiI n RBaHTOBOH MexaHHRH, Ha ROTOpHx 
OCHOBaHhl CJJ:eJiaHHLie DLIBO}J;bI; OHO MOrno 6LI 6LITD rrone3HO rrpH 
norIDITRax HaiITn MeTO~hl orrncaHHH npoMeil<yToqHoli 06nac1~n. MLI 
He 6yJJ:eM T8Ril-\e R8C8Tl>C.H BOnpoca 0 B03MOil-\HbIX rrpEMeHeHH.HX 
npeACTaBJieHHR 06 aToli o6nacTH. 



III. IlPOU:ECCLI PEJIARCAU:lflf CTATIICTII'IECKIIX 
CIICTEMIIRPIITEPIIB MEXAHifqEcRoB 

HE-YCToltqlIBOCTII 
. (o () ~ m () p c ~ a .n au c c e p '1)1, (t ~ u .n) 

BBE)J:EHHE 

TpyJJ:HOcTn, cBa3aHHhle c TaR Ha3I>IBaeMDIM «o6ocHoBaHneM 

CTaTJICTHRII>}, T. e. ycTaHOBJieHHeM CBH31I CTaTHCT11.RII II MeXaHHRH, 

CBO):{MJIJICb, HaR H3BecTHO, R JJ;BYM ocHoBHbIM TPYJJ:HOCTHM, HMero

rrrnM coBepmeHHO pa3JIH"l1Hyro npnpoi:i:y: Bo-nepBI>IX, TPYJJ:HOCTM, 

CBH38HHOH c BBe,I{eHneM B RJiaCCHT!eCRYIO MexaHIIRY BepOHTHOCTHbIX 

npeJJ:CTRBJieHHi'I, COCTaBJIHIOIIfllX cy~eCTBeHnyro -qepTy CT8TIICTH"IJe

CKO M pn3HIUI .. HanpnMep ee OCHOBHOI'O YTBepmi:i:eHJUI -H-Teope

Mhl; BO-BTOphlx, TPYJJ:HOCTM, cBH3aHHoii c Heo6xoi:i:1nmcTn10 onpe

JJ;eJIHrrI> TOT BIIA MexaHHT!eCRIIX CIICTeM, R ROTOphlM OTlIOCfITCS 

pe3yJinT8TbI CTaTHCTIII\II. c nepBOM rpyrrno:H BOTipocoB CBH38Hhl 

33JJ:aqH MexaHH"IJeCROI'O TOJIHOB8HlIH Heo6paTHMOCT~, BCe IDHpORO 

H3BeCTHbie B03pa1-ReHHH npoTIIB 60Jil>I:{M8HOBCROI'O paccMOTpeHilJI 

H-TeopeMH. Co BTopoif rpynnoii: CBH38Hhl Hccne):{OBaHnH no apro

):{HqHocTn. B O"IJeHn MaJioii CTeJieHn JJ:OCTIIl'IDHe TOI[ u;eJIH, ROTopaH 

CT8BIIJI8Cn CTaTHCTH"IJeCROH MeXaHHI\OH. 

HecMoTpH Ha pH.I{ JI060"1JHbIX peayJ11>TaToB, nHorii:a ncRJiroqn

TeJinHOM I:{CHHOCTH, IlOJIY"tleHHDIX 1Ip1I IlOIIbITRaX Tipeoi:i:oneTb STM 

):{Be TPYJJ:HOCTH, cJiei:i:yeT cqnTaTn, "I.ITO 3a,I(a"l.Ia ycTaHoBJieHnH CBH3H 

CT8THCTIIRII H MeXaHHRII eme COBepmeHHO He -penreHa. 

AencTBHTeJI1>Ho Bee norrI>ITRH BBecTn BepoHTHOCTIIhie npei:i:

cTaBJieHII.a B Rnaccn"1Jecny10 MexaHHKY oRa3annc:r:, npoTHBope"llII

BI>IMH. B "llacTHOCTH, npoTnBope"llnBoii ORa3aJiaci, n nHTepTipeTal(HH 

H-TeopeMI>I Tipn noMom;n 3HaMeHnToi'r 60JI:ou;MaHoBCKOH nn;ioo6pa3-

HOH npnBo:H. C ):{pyroii cTopoHI>I, MexaHH"IJecRaH apr0,1{1?.l"IJHOCTn, 

BO-TiepBhlX, ORa3aJiac:r:, COBepIIIeHHO He,I{OCT8TO"IJHOH ,I{JIH u;eJie:IT 

CT8T1ICTHRI1,- B "IJ8CTHOCTH ,I{JIH onpe]];eJieHHH OCHOBHOro IlOHH

THH - IIOHHTHH peJiaRcau;nn; BO-BTOpLIX, pe3yJinT8TH HCCJie,I{O

BaHHH ITO 3pI'O,I{II"IJHOCTH He npe):{CT8BJIHJII1 B03M0il{H0CTlI ,1{8Tn q,u-
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~n1qec.Hyro xapaRTepncTHRY Tex cncTeM, ROTOpLie uo,nna;a;aJuI noµ; 
BBO]J;HMIJe MaTeMaTH"lleCRHe onpe~eJieHIUl. 

B TO me BpeM.H OCHOBaHHble Ha RBaHTOBOH MexaHIIRe IIOIIbITRH 

pemeHH.H Bonpoca Boo6m;e He n:acaJincL BTopo:ii Tpy,ri:HOCTn; aTH 

nonLITRH OTHOcnJIHCL JIMIDL I\ MO~eJin Heo6paTnMocTn. Ho H a~ecL 
OHil He ~OCTHraJIIl neJIH: yRa3aHHaH HMH CBH3n MHRpOCROfiHqecl\nX 

H MaRpOCROilll"IJeCl\HX nOH.HTnii He 6IJJia y,ri:OBJieTBOpHTeJILHOll. 

TaRIIM o6paaoM, RaR RJiacc1I11ecRaa, TaR H RBaHTonaH TOT.IBM ape

HH.H He BBOJI:IIJil1 Bhrfenarom;ero H3 MexaHH"lleCROll xapaRTepnCTHRU 

CHCTOMIJ rrorurrn.H pei.IaRcan:n11 CHCTeMIJ - OCHOBIIOI'O IIOHHTH.H 

CTaTHCTH"IJeCHOM cjrn:3IlliII: OHII He TOJTbRO He ~aBaJIH (xoT.H 61>1 

npHHI{l1IlHaJJ.LHO) B03MOil-\HOCTII ROJIH"IJeCTBeHHoro onpe,ri:eJieHH.H 

BpeMeHII peJiancan:nn, HO He ,ri:aBaJIH ~ail<e ero Ra"lleCTBeHHoro 

onpe~eJieHn.a. IlosToMy oHn 6i.i;1n coBepmeHHO ney~oBJieTBO
pnTeJILHIJ. 

B nacTo.am;eii: pa6oTe noH.HTHe apro,ri:H"tJHOCTF.I ocTaBJI.HeTc.a 

B CTOpoHe. lVIu OTHa3l>IBaCMCH 01~ npHH.HTH.H apro,ri:n"tJeCROH rnno

Te3LI: OHa OJI:HOBpeMeHHO II He~OCTaTO"IJHa II He Heo6xo~nMa }];JI.fl 

cTaTncTHHn. Mu ncxo~nM na noH.HTII.H ~BMil<eHnii pa3MemnBa10-

m;eroca Tnna. B pa6oTe noRa3I>IBaeTc.a, "CITO Heo6xo~nMoe .MexaHn

qecRoe ycJIOBHe ,ri:JI.H npHMeHilMOCTH CTaTHCTIIKlI 3aRJI10qaeTC.H 

B Tpe6oBaHHII TOro, "IJT06hI B q>a30BOM npocTpaHCTBe CHCTeMhI BCe 

06J1aCTII, Ha"IJHHaH c HeROTOpnIX, ~OCTaTO"IJHO 6oJI:bIDllX o6JiaCTffff, 

~ecJ>opMHpoBaJIHC:b c Te"tJeHHeM BpeMeHII TaR, "IJT06IJ npn coxpaHe

HHll o6'1>eMa - no TeopeMe JlnyBnJIJIH - nx qacTn pacrrpe~eJI.a
JIHCI> no BCe:My <Jla30B0MY npocTpaHCTBY (TO"l!Hee, CJIOIO 3a;o:aHHhlX 

3Ha"tJeHn:H o~H03Ha"tJHhIX nHTerpanoB ~BnmeHn.a) J3Ce 6onee n 6oJiee 

paBHOMepHO. )J,anee, ycTaHaBJH:IBaeTC.H RpHTepnn, ROTOpOMY ;a;oJI

i-IDia y,ri:oBJJeTBOpHT:b IlOTeHuHaJILHa.H m-reprM.H ClICTeMhl ~JI.fl Toro' 

"l!T06IJ ocym;ecTBJI.HJIOC:b TaRoe pa3MeIIJnBaHRe n IlORa3b!BaeTC.H' 

"IJTO no Bcex CJiy"lla.HX npaRTll"lleCKII Bai-RHbIX CHJI B3aHMO,n;encTBH.H 

STOT npnTepnii 6y}J;eT RbIIIOJIHeH .. 

TaRoe pa3MemnBaHne cn.a3aHo c TeM, "IJTO B n-MepHOM ROHq>H

r}paunoHHOM npocTpaHcTne 6JIII3RHe BHaqaJie TpaeRTopnn pac

xo~.aTCH O"lleHi. 6IJcTpo, Tan, "IJTO RX HOpMaJII>HOe pacCTO.HHHe 

B03pacTaeT no aRcnoHeHnnaJihHOMY 381\0HY. 8rroT MeTo~ CBe}J;eHIUI 

aa,ri:aqn MexaHHHH R aa~a-qe nay-qeHH.H pacxo~nMOCTJI reo}J;e3n-qe

CRHX JillHHH B COOTBeTCTBy10m;eM pHMBHOBOM npocTpaHCTBe Bapna

I{HOHHOro npnHn:nna Hno6n oRa3LIBaeTc.a o6m;nM MeTo,ri:oM nccne,ri:o

BaHHH MexaHil"tJeCROil HeycTOR"IJHBOCTFI CHCTeM. 

c H3JiaraeMoit TO"IJRH ape1m.a BXO,ri:.arqee B YTBepm,ri:eHIIH CTaTII

CTF.l"t1ecROII MeXaHHIUl IIOHHTHe BepO.HTHOCTll rropom~aeTC.H BH3l>I

BaeMOH .RBaH'rOBl>IMM npn"lHUiaMH HeB03MOIBHOC'IhlO onpeAeJIIITb 

cocTO.HH11e cncTeMLJ RaR TOTIRY B q,a30BOM npocTpaHCTBe. PeayJIL

TaT JiffliaJI:bHOro OillJT8 oy.I{eT HeROTopoit o6JiaCThlO o6'heMa An~ hn, 
lf 3aROII pacnpe~eJieHH.H BepoHTHOCTeii onpe,ri:eJIHeTCH 33ROHOM 
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paCIIJIDIBaHM.H Toqel\ BTOH OOJiaCTH no Bceii IIOBepxHocrn 3a;a;aHHOM 
aHcprnn. 

Ilpn STOM rrpo:u;ecc peJiaRcau;nn oRa3hlBaeTCH nponecooM aToro 
paaMemr-rnaIDI.H. BpeM.H peJiaHcau:1rn:, uoo6ine rOBOpH, 3aBHCHT ori, 
BIJ,IJ.a HaTJaJII:>HOH cJ>nroRTya:u;.MitJ. Han60JI1:>niee BpeM.a peJiaRCaI(HH 
oupe,I{eJIWl'C.H RaH TO BpeM.H, B Tet:IeHHO ROToporo Ha1IaJihHIJe 
o6nacTn o6ri,eMa An (npn A~ h) pacnJILIBY'ICH no BceMy <f>a30BOMY 
npocTpaHC'!,BY 6oJiee nm1 MeHee paBHOMepHO, c Toil paBHOMepHo
CTI>IO, ROTOpaH onpeJJ:eJIHeTCH TO"llHOCTI:>IO npoBep011HOro OTIIJ1'a, 
I~OHCTaTH pyromero ycTaHOBJieHHe paBHOE€Cl1.H. 0Ra3IJBaeTC.fl' 1:11"'0 
3TO BpeMH B oqeIII:> mnpORMX npe,I{eJiaX 6y.I{eT HeqyBcTBHTeJII:>HO 
R BeJIHqMHe HaqaJII>HOM o6naCTH An, HO npn npe.I{eJII>HOM nepe
xoi:i;e A --;:i. 0, T. e. npn nepexo,I{e R KJiaccnqecRon MexaHHRe, cTpe-
1\IHTCH H 6ecRoHe"'IHOcTH. Aanee noRa3LIBae'l c.a, qTo npn nepexo,I{e 
I\ nee 66JII:>lliHM H 66JI:bllIHM <.PnIORTyau;HHM o6I:>PIHO onpeJJ:eJieHHOe 
BpPM.H peJ.IaRca11:in1 - BpeMH, IlOCJie KOTOporo CHCTeTura c no;n:aBJI.HIO
meli RepO.HTHOCThlO nepeftii;e'l' B paBHOBOCHOe COCTOHHHe, 6yAeT 
BoapacTaTI:> B oqeH:b He3Haq1rren1:>Holi cTenenn. OnpeJJ:eneHHGe HaMH 
Hau60JIHUee Bpe!vI.H penaucau;nH 3aBIICHT OT BLI6opa TOil IIJIII JI!IOM 
Ha•-raJII:>Holi o6nacTn BeJIJiqHHiil nopaµ,Ra An. B KOHU.e pa60T1>1 
,I{OHa3.bIBae'J'C.H, qTo OHO HMeeT BepXHIOIO rpaHIIL(Y. 

06ineMy ll3JIOmeHHIO npeJJ:IDCCTByeT pa36op Ha3BaHH:bIX Bonpo
eoB ]:{JUI H,I{eaJihHOro ra3a, HBJIHIOII(HMC.H B TO me BpeMH llJIJIIOCTpa
L(lfeII o6IqIIx YTBepm;a;eHHM. An.H H}l;eaJI:bHOro ra3a npnBe}l;eHo 
RoJinqecTBeHHoe onpeii;eJieHne BpeMenn penaRca:u;rrn • 

• 
A. CJIY'IA:it Hl(EAJibHO:rO rABA 

§ 1. PacxOAHMOCTL re0Aesn11ecsnx munii 

3aI-WH:bI coy.I{apeHHH - coxpaneHne aneprnH II ROJIDqecTBa 
ii;BnmeHMH - JJ:aIOT JJ:Jl.H CTOJIRHOBemu1 JJ:BYX mapoB CJienyroIIVIe 
paBeHCTBa: 

. . . . . . . . . - . . . . . . 

3JJ:eCI:t U 2 
:::= Iv:- v:l 2 II ccpepnqeCRIIe ROOpJI;IIHaTI>I e II y onpe,I{e

JI.HIOT nocne CTOJIRHOBeI-InH HanpaBJieHMe OTHOCIITeJILHOll CROpOCTli 
. (coxpaHHIOII\eHCH npn CTOJIRHOBeHnll ITO BeJIIPIHHe). 
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IIpe~nonaraH CTOJIHHOBenne yrrpyrnM n 3a~aBaH HanpanneHne 
MHHHII I(eHTpOB' COBIIa]l:arom;eif no npe~nOJIOIBeHIIIO c HanpaBJie
nneM ocn x, onpe~eJinerv1 cHopocTn u;eJIHROM: 

¥paBHeHne IlOBepXHOCTH B n-MepHOM npocTpaHCTBe nMeeT 
BR~: 

F (x17 ••• , Xn) == 0. 

3aHOHhl ~BH1IWHHH .rry"=la, pacnpocTpaHHIOID;erocH no cpopMyJiaM 
reoMeTpJI-qecHOll OilTIIRH co CHOpOCTI:.IO, paBHOM e)J)21Hllu;e, rrpRBO~HT 

R cne.n:yrom;HM pe3yJinTaTaM. 
II ye TL Xi - :noop11.nnaTDI nepe.n:oBofr TO"CJHH ny-qa ( T. e. ;D;BIIiHY

ID;eiicH TO"IJl\ll B n-MepHOM npocTpaHCTBe) B MOMeHT BpeMeHM to; 
Yi - TO"CJRII IlOBepxHOCTII, OT ROTOpOM npoH30IDMO OTpamemre . 
B MOM8HT t1; Zi - TOTIRll Jiyqa B MOM8HT t2 >t1 ; lji II Vi - ROM
IlOHeHThl cHopocTn ~o H nocne cTonunoBeHHH. Tor~a 

06o3HaqaH 

---? ~ ~ 

F' (Y) == F (X + U [t1 - t 0]). 

U == V· 
' 

~ ~ 

V === aU + b grad F 

(if gradF) 
VUV©-

{VgradF) 
VVV<D , _ 

r;a;e <l> == grad2 F 0 

(1) 

(2) 

(3) 

(4) 

(5) 

(6} 
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Bo3BO~H (5) B HBa~paT n CHJia~nrBaH rroqneHHo, IIOJIYlIHM: 

U === a2 U + 2ab <D' + b2 <I>, 
-? 

r:a;e <D' = (U grad F). 
PaBeHCTBo (6) npn: no;n;cTaHOBHe ( 5) }J;aeT: 

<I>' =::::::: ·- ( acD' + b<I>), 

<I>'2 = az <D'2 + 2ab <I><I>' + b2 <I>2. 

-YMH01I\8JI (7) Ha <I> E BhI"tJHTaH 1213 (9), JIOJIYlllrM: 

{a2 - 1) {(J)'2 
- U<I>) == 0. 

HepaBeHcTBO RomJil-llIBapu,a ~aeT 

a~+1 

~ ~ 

(7) 

(8) 

(9) 

(3a n:cHJIIOlleHHeM Toro CJiyi-raH, Rorn;a U 121 grad F napanneJibHLI, 
T. e. ny-q HOpMaJII:>HO Ila}J;aeT Ha IlOBepXHOCTl>). 

-7 ~ 

Ilpn a==--· 1 (8) ~aeT b = 0, T. e. V == - U - cJiyqa:fi OTpa-
. memrH He no 3aHOHaM reoMeTpHqecROH OilTURH. IlpH a=== + 1 

2<D' 
b===-(i)H 

~ ~ 2<D' 
V :::=: U ~ (i) grad F. (10) 

PaccMaTpHBaH B HOop~nHaTHOH cn:cTeMe, ~TIHHeMHo npeo6pa3o
BaHHoii 110 38HOHy: 

OTpa»WHJie OT IIOBepXHOCTeH 

Fi (xi, Yi, zi) ~ 0, 

napaJIJieJII:>HldX CTeHHaM cocy~a J2I OTCTO.HIIt;:HX OT HHX Ha pacCTOH
n (n-1) 

HMll ri II 2 TIOBepXHOCTeii 

(r}J;e rik === ri + rk), npe~cTaBJIHiom;n:x co6ofi 
napaJIJieJTbHlde 3n - 2 OCHM HOOp)J)IHaT, Mid 
ynpyrn:x CTOJIRHOBeHHfi MOJieHyJI. 
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,1J:enc1,BJITeJinHO, HarrpnMep, ]lJUI IlOBepXIIOCT.H 

BH6npaH OC:b x B HanpaBJieHUH I(eHTpOB MOJIHRYJI 1I nonaraH, 

CJie]l;OBaTeJihHO, X2 == X3:::::::: X5 = x6 = 0, IIOJiyqMM: 

a 

~ 

-7 dX' 
r:a;e U' == dt , cpopMyna ( 10) ,I{aeT: 

' I ( ;i~ - ;k ) 2 

v1 = u1 - (~1 + ~J -v-m-=--1 , 

( u; u~ ) 'l 

v' = u' - v~ - v~ ~-i-
4 4 f 1 1 ) .. r-+ t m1 \.m1 m2 

{12) 

1I V~ = lJ k ,UJIH k =f 1.4. 
Bo3Bpai::qaHCb R nemTpnxoBaHH:bIM Koop:a;nHaTaM, HaXOJJ:IIM 

o6RTIH:bie cpopMyJrbl coy~apemril. 
Bnipam:enH:E>Ie B npn:BeJJ:eHHOE BIJme <J>opMyne (10) ypaBHeHIIH 

J];RHmeHJ'!.f.l C1ICTe.Mhl B 3n-MepHOM ROH<J>nrypal{lIOHHOM npocTpaH

CTBe ,I{BIOT B03M0'1-\HOCT:b onpe.I{eJIHTh 6.bICTpOTY B03pacTaHHH 

Heonpe,I{e.rreHHOCT1I B CROpOCTHX C1ICTeMLI' T. e. Heonpe}l:eJieHHOCT1I 

B HanpaBJJeH1IH ]J;BBIBeIDJH TO"lffilI, npeJJ:CTaBJIHIOineii: JJ:BIIIB0HBe 

CHCTeMbl B 3n-MepHOM ROHcpBrypail,IIOHHOM npocTpaHCTBe. i:ha 

HeonpeJJ;eJieHHOCTh OllJ)e}J:eJnieTCH BeJIJiqIIHOH TenecHOI'O yrJia, 

o6pa30BaHHOI'O nyqRoM nyqe:fi 3n-MepHOI'O npocT1JaHCTBa. 

Ilprr COOTBeTCTByromeM Rb1:6ope ROOp]];IIHaTHOll ClICTeMH, Hal\ 

Il01\83LIB8IOT COOTHOllieHHH (12), ll3MeH.HTCH JI1Illih ,I{Be ROMIIOHeHTbl 

3n-MepH01I CROpOCT1I. 
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AJnI pacceJIHIIJI nyq«a Jiy"CJ:e:tt cooTBeTcTByrom;n:fi µ;ByMepHDI:fi 

cnyqan 1meT: 
x1 + () 1 cos q;1 == r0 cos fJ, 

Y1 + p1 sin q;1 = r0 sin fJ, 

(1) 

(2) 

(3) 

3n;ec1:> x 1 H y1 -- JJ:eI\apTOELI Roop;a;nHaTI>I Ha"IJaJTbHoro noJiome1nu1 

TOqRR, P1 - paCl.TOHHHe ETOti TOqRH ~o TO-qHn OTpaiReHHH Jiyqa 

OT 0Rpym~OCT12I, 6 - yroJI, orrpe~eJJHIOII1;12IM IlOJIOIBeHIIe IlOCJie~ef1 
TO"IJRJJ OTHOCHTeJibRD ueHTpa ORpymHOCTll, r 0 - p3Al~YC ORpyiRHO

CTM, <F1 ll CF2 - yr:ibl, onpeii;eJifllOillll8 Ha"IJaJibHOe II HOHe"IJHOe 

HanpaBJieHn:e CROpOCTll. 

IIpnHH~iaeM Ba He3aBHCl:Thible nepeMeHHLie x11 y1 H yron cp1• 

Tor~a 1213 (3) 
acp2 _ 2 ae 1 Bcp1 - iJcp1 - • (4) 

,Ancpcpepe1n:~HPYH (1 ), IIOJiyqu:M: 

ap1 • • 
8 

ae 
-a cos 91 - p1 sin cp1 == - r0 sin -0 • 
~1 ~1 

ae 
8pl + . - -- cos cp1 p1 sin cp1 

a~1 --
r0 sine (5) 
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d 
Tenepb onpeJJ;eJIRM ;Pl • Hc1onoqaH e H3 (1) 1I (2) 

u<p1 

2 2 2( + . ) + 2 2 X1 + Y1 + Xi cos (f>1 Y1 sin (f>1 P1 p1 = ro ,. 

H J];l'.HpcpepeHWIPYH no (f>1, nonyqHl\C 

~Pi (x1 cos cp1 + y1 sin <p1 + p1) + p1 (y1cos <p1 - x1 sin <p1) = 0. 
ucp1 

llcRJIIO"'laH_ x 1 n y1 npH noMom;n (1) n (2): 

IlOJJ;CTaBnHf.I (6) B (5 ), IIOJIY"'IMM: 

a0 P1 1 
~ == _...__ -----

ro cos (6 - cp1) 

H, IlO}J;CTaBJIHH (7) B (4), rroJiyqnM 01\0HqaTeJibHO: 

B<p2 P1 2 -1 
a<p~ = ro cos (6 - <p1) ' 

(6) 

Ci) 

(8) 

T,. e. TenecHDI:it yro.rr, o6pa3yeMI:J:H ny"f:IROM Jiy-qeiI, B03pacTaeT 

npn Rall\)J:OM OTpaiI-WHillI B "'llICJJO pa3 rropHJJ:Ra ~ [~<p2 CTpeMIIT-
ro v<p1 

CH R 00 Ilpll q>1 CTpe:iVIHID;€MCH R (:) - ; , HO Ilpll IIHTerpRpOBa-

HlIH no yrJiaM STO, ROHe"CIHO, He )J:8€T pacxop;HMOCTM,' Tai\ RaR 

1IHCJIO CTOJIHIIOBeHRH C .I{aHH:bL1VI (:) - q>1 nponopn;HOHaJibHO 

sin 2 (O-q>1)]. 

TaR RaR qncJio CTOJlRFOBeHRH nponop~RoHaJihHO BpeMeHR, TO, 

npnHHMaH yron, o6pa3yeMI:J:ii JJ:BYMH IlCXOJJ:HIUMMM 113 OL{HOH TOqRM 

ROIIcpnrypau;noHHOI'O npocTpaHCTBa TpaeRTOpHHMil (reo.I{e3aqecRlIMlI 

JIHHHHlVIII COOTBeTCTByro:cnero pmtaHOBa ~pocTpaHCTBa), 3a Mepy 

reo)l:e3n-qecROI'O OTRJIOHeHMH, IlOJJYq]IM, "'ITO BTO OTRJIOHeHne B03-

pacTaeT co npeMeHeM no aRcnoHeH~naJihHOMY 3aRoHy. AencTnn

TeJibHO, 38 BpeMH CB060JJ;HOrO npo6era 't npOH30H)J:eT B cpe.[(ReM 

CTOJIRHOBeHHe n MOJIORyJI, H TOJIOCIILiii yroJI, xapaHTepn'3yro:cnn11: 

Heonpe.I{eJieI:tHOCT:b HanpaBJI€HH.H 3n-MepHoro BeRTOpa CROpOCTil, 

B03pacTeT n ( ~ ) 2
n paa (r.n;e A- cpeJJ:HHH .I{JIRHa CBo6o.n.Horo 

npo6era, a r 0 - paJJ;nyc MoJieRyJI), H reo)J:e3R-crecRoe OTRJIOHenne 

JI.BYX ,n;aHHhlX TpaeHTOpllii: B03pacTaeT B ( ~) p~m. 
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t 

TanHM o6pa3oM, cpt = Cf'o ( ~o };:. , qTO B 

cpopMy JIOii 

COOTBeTCTBlU?.I C 

(9) 

IlOR83l>IBaeT' 1:.ITO XOJJ: B03paCTaHII.H HOpMaJfbI-IOro JIIlHeMHOI'O reo}J;e-

31I"lleCROrO OTRJIOHeHMH 6y11:eT onpe~eJ.lHT:bCH 91\CIIOHeHI(IIUJI:bHbII\1 

3aROHOM (Tai-\ RaR BpeMH t, oqeBH)J;HO, nponop~lIOHaJC:bHO ;TJ;JIIlHe 

reo11:e31prncRo:ti 11:yrM s). 
AenCTBHTeJILHO, 'Pt == 'Po eat II J.1 nuet!Hoe reo~e3n-11ecRoe OTRJIO

neHne: 

t 

Yt::::.:::: 2} CFi b..si;::::::: ~ C[>s d.<9 = ~ &1 --~0 
• 

0 

~r CJIOBHe (9) Tpe6yeT, "tlT06bI 6IJ.rro B:bIIlOJIHeHO COOTHOmeun:e: 

T. e. "'IT06:bI Ce(D~a) (t-to) < 1, "IITO oyAeT BCerµ;a, ecn~ BH6paT1> 

C<1, a D<a. 

§ 2. BpeMH pe;ilaRca~HH 

Coo6pameHH.H, BhICRa3aHHhie Burne, .n:aroT B03MomHOCTh ou;e

HHT:b Bpel\UI peJiaRcau;nH IlL(eac7II>HOro ra3a ITO CROpOCTHM. 

IlycT:b ,cocTO.HHJie ClICTeMbl B MMilYJI:bCHOM npocTpaHCTBe 

xa paRTepnayeTCH R.JiaCCH'IeCRII TOqHoii, Jiemaru;eli Ha IlOBepXHOCTil 

3a)J;aHHOH aHeprnR- Ha c~pepe pa11:nyca p: 

p= V3np0 =1/ 3n ~ mkT. 

MnH11.MaJI.hHaH 11:onycRae!\iaH RHaHTOBoli MexaHnRoi1 Heonpe
h 

~eJienrrocTh RaIBL(OH ROlIIIoneRT.bI fIMIIYJI:bca pa~IIa -L-, r.L(e L -

JJHrreliH:bie pa3Me}YbI cocy.L(a. 

Mnr noJJy"CI:nM paBHOMepuoe pacnpe;n;eJie.HHe BepoHTHOCTeii B 

HMIIYJI:bCHOM npocTpaHCTBe Ha noBepxHOCTlI 3aAaHnoli arreprnn 

TOI')J;a, I\Or}J:a irno6pam:a10m;11e TO"lll\ll CROpOCTlI CIICTel\fI>I 6yJJ:yT 

iIMeTb B 3n-MepHOM lI..'1IlYJihCHOM npocTpaHCTBe cpepn"lleCRH CMM

MeTp:W"tIHOe If paBHOMepuoe pacnpe.u;eneHne. B aTo~r cJiyqae TeJiec

HLiii yroJI' IlOJJ: I\OTOphlM BlIJJ:Ha H3 HaTJaJia IWOPJJ:lIHaT B:MTIYJII>C

rroro IIpOcTpaHCTBa o6JiaCTh neonpe~eJreHHOCTlI lIMIIYJI:bCa CilCTeMI>I, 

6yJJ:eT nopHJJ:Ra IlOJIHOl'O TeJieCHoro yrJia, B lf1\f€HHO nopH~Ra 

176 



an 
(21t) 2 

(3n _ 2) (3n _ 4) ••. 2 ]J;JIH n qeTHoro H nopH;rt;Ra 

,'AJUI n He-qeTHOrO. 8TnM onpeneJIIlTCH BpeMH 
·CROpOCTHM. 

3n+1 Bn-1 
2 2 1t 2 

(3n-2) (3n-4) 
peJiaR cau;nn rr o 

TaR RaR, cornacHo npnBe,D,eHHI>IM Bhlme cpopMyJiaM, Ba BpeMH 
·CBo6oJJ;HOro npo6era 't' npon3olineT B cpeJJ;HeM B03pacTanne TeJiec
rroro yrJia, xapaRTepn3yrom;ero Heonpe~eJieIIHOCTb HanpaBJieHnH 

, A )9n 
3n-MepHoro BeRTOpa :U:MIIYJil>Ca, B ( 

70 
- pa3, TO BpeMH pemIBca-

I(IlH no CEopoCT.Hl\1 6yneT onpeJJ;eJI.HTl>C.H COOTHOmeHneM: 

t 
2n-

%(~) T 

3n 

(2n) 2 

(3n - 2) (3n - 4) ... 2 

(JJ:JIH qeTHoro n), r,u;e cp0 - HaqaJibHa.H neonpeJJ;eneHHOCTb B Tenec
HOM yrJie. YroJI cp0 paBeH BeJinqJIHe u;eHTpaJII>HOH npoeRu;Hn: 
HaqaJibHOH o6JiaCTil Heonpe,u:eJieHHOCTil IlMilYJibCa Ha IIOBepXHOCTb 
€JJ:IlHnqHo:fi c<Pep1>1, T. e. paBerr e:0s1 , rJJ;e e0 - OTHomerr1te Benn
"lIIlHbI u;eHTpaJibHOH npoeRIJ;IIII s' H8"'18JibHOil o6JiaCTil Heonpe}J;e-

JieHHOCTH nMIIYJI:bCa Ha noBepxHOCTil ccpepnr paJJ;nyca p === V3np0 
R BennqnHe Sp noBepxrrocTn aTofi ccpep:b1, a s1 - BeJinq1:1Ha no
;se pxnocTH eJJ;nnnqHo:fi c<Pep:b1. 

TaRIIM 061Ja30M, paBHOMepHoe pacnpe]J;eJieHne HacTynaeT Torna, 
ROr~a Bell11nqnHa e ( onpe,n;eJieHHaH TaR me RaR e:0 , Ho JJ:JIH Bcex 
MOMeHTOB BpeMerru) 6yJJ:eT nopH]J;Ra e]);IIHIIIlbI, T. e. Ror,u;a 

t 
2n -

e0 (~) T=1, 

a Sp== 

3n 
- 3n-l 

(21t) 2 . (Po V 3n) 
( 3n - 2) ( 3n - 4) . . . 2 ' 

a s' 3aHnroqeHo, RaR JierRo BIIJJ:eTb, B npeJJ:eJiaX tlp3n-I H 

llpBn-1 Jf3n. 0TCIOJJ:a IlOJIY'lHM: 

t A s 3n 3n-1 
2n ~ ln - === In _1!. = - In 27t + - 2 - ln 3n + 

'i:' r 0 s' 2 

(3 1 I Po 3n - 2 I 2 3n - 2 I 3n - 2 + + n - ) n ~P - 2 n - 2 n 2 

+ 3n - 2 ~ 3n I 2 + 3 l Po + 3n 
2 ~ 2 n 7t n n ~P 2 • 

A 0 -- - --



CJ1e}J;OBaTeJibHO, 

3 

-~ [ t = -
2
-"A- In 

ln-
ro 

27t 

~Po 

Po 

- ~ (In 2'1t -1) J . 

AJIH JJ:pyroro npep:eJibHOro 3HaTieHlf H s' B npHMyro cRo6Ry 

v 1 (Inn In 3) 
]J;06aBJI.HeTcH npeHe6peIBIIMO MaJILIH TIJieH - 4 ,;-- + -n- . 

l\aR nerRO y6e)l;HThCH, ]];JI.fl n HeTieTHOro BLipameHHe ]J;JIH t 
6y}];eT HM€Tb T01:IHO Ta:I\OH me BH]J;. 

Ilpn J?IHTepecyromHx Hae 3HaTieH1u1x l:ip J?I Po BTopoiI 1IJieH 

npHMOH CR06RJ?I 6yJJ:eT HC"l!e3arome MaJI:bIM no cpaBHeHHIO c nepBLIM, 

n HM cneJJ;yeT npeHe6pe-rrh. 

ToT me peayJihTaT MomHo noJiytIHTh HeCROJihRO MeHee cTporo, 

onpe}J;eJIH.fI TO BpeMH, B TeTieHHe ROToporo M(lRCJ?IMaJibHLIH JIHHeii

H:blll yroJI e' TIO]]; ROTOPL:IM Bl?IJJ:Ha o6naCTb Heorrpe}J;eJieHHOCTH, 

B03pacTeT ]J;o 21t. 3a BpeMH cBo60JJ;HOro npo6era o6nacTh Heonpe-
A u 

}J;eJieHHOCTH B03pacTaeT B cpe]J;H0M B - pa3 B]J;OJIL Ram]J;OH H3 
ro 

2n ocen; cne)J;OBaTeJihHO, MaRCHMaJihHblH JIHHeMHLIH yroJI B03-

pacTeT B (2.. ')2 
pa3 B cpep;HeM 3a BpeMH 3 .... 

ro"' 
n ~P V 3n - 1 /j.p Vsn. 
Uo 3aRJIIOTI0HO B npe]];eJiax p H p ' T. e. MOmeT 

2 _t_ 

!J.p no ( r).o ) 3-r C'lIJ?ITaTbC.H paBHLIM Cne]J;OBaTenLHO, u == 2n J?I. 
Po 

TaR me Ra:H H paHLille, IlOJiyTiaeM: 

2-~ r ] 2 21t 
t = "A In ~P • 

ln~L _ 
ro Po 

IlonyqeHHa.fI cpopMyna o6na}J;aeT CBOHCTBOM, aHaJiorHTIHllM; 

B HeROTopoM cMI>IcJie, HeTiyBcTBHTenbHOCTH cpopMynhI BonbJ.\MaHa 

R onpe}J;eJieHHIO BepoHTHOCTH: OHa HeqyBcTBlITenbHa R orrpe

}J;eJieHJIIO BennqHHLI HCXO]J;HOM Heonpe]];eJieHHOCTH. ~ha He11yB

CTBl?IT0JlbHOC'fb, RaR n B cpopMyne BoJ.I:bUMaHa, o6ycJIOBJIHBaeTcH 

JIOrapncpMHtreCJ\OH 38BHCID.VIOCTbIO II MaJioil BeJIIITIHHOM MHOIBH'l1eJIH, 

cTo.Hmero nepe~ J.IorapHcpMoM'. HeTiyBcTBHTeJihHOCTh npoHBJI.HerrcH 

B B03MOmHOCTH BBe;n;eHHH IIO~ 3HaR Jiorapn:pMa MHOmHTeJieli, 
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ROTOpI>Ie }J;OJIIBH!d 6LITb MaJibl no cpaBHeHHIO c: OTHOIIIeHHe:M 

K~ . MHaTie roBop.a, BpeM.a peJiaRcan;nn o:Ra3LIBaeTcH HeTJYBCTBH

TeJII>HLIM R BeJUP:IlifHe IlJiaHROBCROH nOC'1'0.f.THHOH h; OJJ:HaRo OHO 

CTpeMHTCH R 6ecROHeTIHOCTH npu h, CTpeMHmeMC.fl R Hynro, T. e. 

npu nepexo]J;e R Rnacc1rcrecR0My cny-qaro. 

Ilo}J;CTaBJIHH MHHHMaJinHI>Ie, gonycRaeMLie RBaHTOBOH MeXaHH

ROH 3HaqeHHH Heonpe}J;eneHHOCTH, nonyTIJ.Il'vI, B cny11ae HOpMaJib

HOI'O cocTOHHHH 1 cM3 H}J;eaJihHOro ra3a (HanpHMep, H 2) .n;nH 

omomeH1u:r K~ 3HaTieHne 1-Q+9, a ~JI.a BpeMem1 peJia1wan1:I1:I no 

CROpOCTHM BeJIHTIHHy nopH}J;Ra 5.,;' r}J;e "t" - BpeMH CB060]J;HOI'O 

npo6era ( nopH}J;Ra 1. Q-9). ~)Ta BeJIHTIHHa no IIOpH~Ry JIHillb 

HeMHoro OTJIHTiaeTCH OT npHHlIMaeMOH o6HTIHO, ROI'):(a HCXOJJ:HT 

H3 npe.n;llOJ.I01I\eHHH, "LITO BpeMJI penaRcan;nn no CROpOCTHM COB

na;a;aeT co BpeMeHeM lI3MeHeHHR aHeprHH RalliJJ:OH MOJieRyJ.rbI Ha 

B0JIHTIHHY nopH}J;Ra caMOll aHeprHH, T. e. co BpeMeHeM 1:, CTIHTaH 

(no caMOM IlOCTaHOBRe 3aAaTIH COBepIIIeHHO 6e3}J;ORa3aTeJILHO), qTo 

BTO H3MeHenHe c ueo6XOJJ:HMOCThIO (HJIII no RpaitHeH Mepe c no

.n;aBJI.HIOII(eH BepOHTHOCTbIO) npoTeRaeT B HarrpaBneHHII ycTaHOB

neHHH paBHOBecHoro pacnpe}J;eJieHHa cRopocTe:H. CornacHo H3-

naraeMI>IM 3JJ:eCb npe}J;CTaBJleHHHM, c Heo6XOJJ:J.IMOCThIO 6y}J;eT 

ycTaHaBJIMBaTbCH JIHIIIL paBHOMepHoe pacnpe}J;eJieHHe BepO.HTHOCTeiI, 

a OHO c IlOJtaBJ1.HIOID.eif BepOHTHOCTbIO rrpHBOJJ:HT R paBHOBeCHOMY 

pacnpe }J;eJieHHIO cRopocTeli. 

IloJ.Iy1:ie-HHIJe COOTHOIIIeHHH IlORa3LIBaIOT, 'llTO npn B03pacTaHHH 

BeJIH"ll:HHbI tpJ1IORTY~HH BpeMH peJiaRcau;nn B03pacTaeT OTieHb 

He3HaTIHT€JihHO. He TOJibRO npn Man1>1x, HO n npn 6oJihIIIHX 

cpnIORTyannHx BpeM.a penaRcan;J.IH no cRopocTHM 6yJJ:eT nopH}J;Ra 

'!, T. e. npn B03pacTaHHH BeJIIITIHHl>I cpnIORTyan;nn 6y;n;eT OTieHb 

. 6LICTpo CXO~llTI>CH R npelJieny. 

AnH BpeMeHH peJ.IaRcannn no RoopJJ:nHaTaM, T. e. ~nH Bpe

MeHn, nocne RoToporo Bee nonomeHHH Ram.n;o:H H3 MOJJeRyJI 

ORamyTCH O}J;IIHaROBO BepoHTHLIMH, TOTIRH 3peHHH, OCHOBaHHl:Je 

Ha RJiaCCHTieCROH MexaHHRe, He MoryT, ROHeTIHO, ;o;aTh HHRaRoti 

ROJili1IecTBeHHoiI onenRH. B RBaHTOBL.Ix pa6oTax HenMaHa-IlaynJr 

[21, 22] STOT BOnpoc B006me He cTaBHTCH. 

c H3J.IaraeMOH TOqRH 3peHHH BpeMH penaRcan;nn no ROOpAH

HaTaM onpe}J;eJ.IHeTCH, RaR Bpel\UI, ,r(JIH ROTOporo 

nop.H].(Ra JIHHeliHHX pa3MepoB cn:crreMI>I. 8To BpeMH MaRCHMaJJLHO 
L 

JJ:J.IH D.xw ~ 2 . 
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,I(e:HcTBHT0JlbHO: 

ht 
h.xo + 8xo·m = L; t -- m·8xo (L A ) h • -uXo ; 

, mL 2m O 
t llx0 = --,;:- - h ~X0 == c 

m L 2 

lmax = h T ~2.5-102 • 

BpeMH penaRcan;HII no Roopti:IIHaTaM HecpaBHeHHO 6oJibIIIe 

BpeMeHII peJiaRcan;HII 110 CROpOC'l'HM. 

B. PA3MEIDHBAHHE B fl>A30BOM IIPOCTPAHCTBE 

§ 1. 111.~CJie~OBaHHH no 0prOAIPUIOCTD 

HeB03MOIBHOCTh aprop;1ITrecR1Ix c11cTeM B HCXOJJ;HOM HX onpe}J;e

JieHHII (RaR CIICTeM, TpaeRTOplIH ROTOpnIX npH 6e3rpaHHTIROM BO 

BpeMeHII 11pOJJ;OJ.ImeHHII }J;OJI»\Ha IIpOXO]l;HTL qepe3 BCe TOT:IRII, 

COBMeCTHI>Ie c 3a]J;aHHLIM 3Ha1IeHIIeM aHeprlIH CIICTeMI>I) OCHOBaHa, 

no Po3eHTaJIID [33] J.I IlJ1anmepen10 [34], Ha JJ;ORa3aI-IHOH Bpay

apoM (1911) HeB03MOW:HOCTII B3alIMOO]J;H03HaT:IHbIX II HerrpepLiBffblX 

OTo6pameHIIM MHOmeCTB pa3JIIIT:IHOro qHcna H3MepeHIIH. 

Ilpe}J;JIOmeHHaH 8peH<JleCTOM RBa3HaprO]l;J.IqecRa.H rM110T03a 

.(«11pH )J;OCTaTO'lHO }J;Jm:TeJ.IbHOM rrpoti:OJIIBeHim JJ;BHmeHHH BO Bpe

MeHH II30JIRpoBaHHaH CHCTeMa CROJ.Ib yro~HO 6JIII3RO 110]J;XO):{MT R 

Jiro6o:H 3a}J;aHHOH <Jla30BOM TOqRe, COBMeCTIIMOH c aHeprne:H Cll

·CTeMhD>) 6.v1Jia 1Icnonh30BaHa Po3eHTaJieM [35] µ:nH ti:oRa3aTeJILCTBa 

paseHcTBa BpeMeHHLIX II c)?a3oBLIX cpeJJ;RMX. Ero JJ;ORa3aTeJibCTBO, 

OCHOBaHHOe Ha pa36HeHlIII JJ;BYX o6nacTeiI paBHOH MepLI Ha CT:I0'11
-

HOe TIIICJIO 11acTe:ii' 11poI1CXOJJ;.ffm;IIX JJ;pyr II3 ti:pyra nplI ~BHmeHJIM 
no 9a30BI>IM TpaeRTOplIHM, OKa3anoch, RaR noKa3aJI MHJia.MeJI., 
OI.Ill160T:IHLIM: B HeM om1I6011Ho H3M€HHJICH iropH]];OR onepal\MH 

cyMMIIpOBaHHH 6ecROHeTIHblX PHJJ:OB II ·11epexo}J;a R npe}J;eJILH:LIM 

BO BpeMeHH 3HaTieHH.fIM. 

r:aR 110Ra3an He:fiMaH [36], ~PH ROHeT:IHOH Mepe m (11) f}?a30-

. .Boro 11pocTpaHCTBa CIICTeMI>I Tpe6oBaJIHe apro]l;IJqHOCTH CIICTeMI>l, 

RaR llOCTOHHCTBO 1101ITM Be3)l;e B fl cpe,n;Hero BO BpeMeHII Ram]J;OH 

llplIHati:Jiemam;e:H L2 <PYHRQI11I, BRBIIBaJieHTHO Tpe6oBaHHIO MeTplI

~eCROM TpaH31ITI1BHOCTII Ji:BIDReHIIH CHCTeMI>I (T. e. HeB03MOIBHOCTII 

BI>I}J;eJil1Tb XOTH 6.01 ~Ba H3MepHMl>IX H OTJIIIT:IHbIX 110 Mepe OT HYJIH 

.MHBapHaHTHbIX npn ~BH»'\eHHII llO]J;MHOmeCTBa !l). 
HU\ 



Ilpn 9TOM cpeAHee Bo BpeMeHH lJ>yHRr(IIII f (P) onpeAeJJeHo 
T 

RRP• lim T 
1 

T r I (P1) dt. CBH3h onpe;u;eJieHHOI'.i Ta.lUIM o6pa-
T-To---?OO - 0 ~ 

To 
301\f aprOJI;II1lHOCTII c Tpe6oBaHH0M connaJI;eHII.H BpeMeHHoro H 

£l>a3oBoro cpe~Hero oqeBMAHa. 

He3aBHCHMO OT aToro HeiIMaH, HapJieMaH, BIIpRrolJ>lJ> II PHcc 

JI;ORa3aJIH TaR Ha3hlBaeMhie CT3Tl1CTnqecEyIO II IIHJI;IlBIIJI;yaJihHYIO 

aprOJ);HqeCRHe TeopeMbI, HBJ.IHIOmneCH o6ntMMlI npeJI;JJomeHMHMIJ 

MeXaHIJRII, He3aBHCIIMbIMII OT ROHRpeTHhIX npeAJIOHWHIIM 0 xapaE

Tepe ABHIB€HHH (BpOJI;e MeTp111IeCROM TpaH3l1THBHOCTII). 

BhlJIO AOEa3aHo, 1ITo RamJI;aH, rrp11HaJI;Jimnamaa L 2 £i>YHRI\IIH 

I (P) o6JiaAaeT (B CMLicJJe CHJihHoii cxoAMMOCTM) np1IHa).I;Jiemam1IM 

L 2 cpeµ;HMM Bo BpeMeHn: 

T 

lim T_!_ T Jt (Pt) dt -1 (P) == 0, I (Pt) === Utf (P), 
T-T0~co 0 

To 

rJI;e Ut - yHMTapHbiti ( BCJJeJI;CTBIIe cym;ecTBOBaHM.H IIHTerpaJihHoro 

IIHBapliaHTa JI;Bll1R8HH.H) onepaTop ABMIBeHMH. Ilp1IB€A€HHOe paBeH

CTBO B CHJIY o6m;ero CBOHCTBa yHHTapRbIX orrepaTOpOB - cyme

CTBOBaHMH cpeAHero ap1IlJ>IvI8TlflIPCROro B03pacTaIOrqMX :QeJibIX CTe

neHe1l: - 6yp:eT BcerJI;a cnpaBeJI;JIHBLIM. 

Cpe,u;Hee Bo BpeMeHH f (P) 6yJI;eT IIHBapHaHTH~M OTHOCHTeJihHO 

rrpeo6pa3oBaHMH Ui, qTo oqeBHAHO H3 '1,oro, qTo f (P) RaR npe,n;eJJ 

cpeJI;Hero BO BpeMeHII IIOCTOflHHO BJI;OJib fJ}a30BbIX_ TpaeRTOplIH Il 

OJI;.d03Ha11HO onpeAeJIHeTCH paBeHCTBOM (f' <p) === (f' <p) ( 3JI;€Ch <p -
HeRoTopaH qJyHRIJ)lH), BbillOJIInIMOCTh ROTOporo CJieAyeT Tpe~oBaT.b 
JI;JIH Ram~oro IIHBapnaHTHoro nplI JI;BHmeHIIII qJ. 

HpoMe Toro, 6HJia ;n;oRa3aHa o6IJ1IHaH cxoJI;IIMOCTh 

T 

T _!_ T 0 ~ I (pt) dt R n P) rroqrn :O:JIH BCex p, ]l;JIH BC ex rrp1rna;u;Jie-

o 
mam;Hx L' lJ>yHRI\IIH I II JI;JIH n 6e3 JI;HCCHilaTHBHbIX (T. e. COCTOH

IqHX II3 6JiymJI;aIOiqHX MHOIB€CTB) qacTe.li (Ta:R Ha3RBaeMaff HHJ];H

BMJI;yaJJhHaH aprOJJ:HqecRaH TeopeMa). 

Il3 IIOCJ1€AH8M TeopeMLI cpa3y me BbITeRaeT cymeCTBOBaHHe 

npeJI;eJia JI;OJIII speMeHH rrpe6:E>IBaHMH ClfCTeMI>I B 3~aHHOM o6JiaCTJI 

L\I' lJ>a3oBoro rrpocTpaHCTBa; JI;JIH sToro µ;ocTaTO"CJHO nplIHHTh f ( P) 
3a xapaRTepHCTIIqecRyro lJ>yHRUIIlO MHomeCTBa Llf. 

OTII o6m;He npeJI;JiomeHIIH MexaHIIRH ocTaBJIHIOT, OJI;HaRo, OTRPhI

TbIM :Borrpoc 0 TOM, B RaRHX cJiy11aHx 6yJJ;yT BhlllOJlHHTbCH np1IBO

JI;HID;He R paBeHCTBY cpeJI;HHX xpoHOJIOr1IqeCRIIX l1 cpel(HHX lJ>a30BnIX 

ycJIOBIIH MeTp1I11€CROii: TpaH31ITIIBHOCTII CHCTeMLI. 
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Ho rJiaBHaH np111mHa 1Ie,n;ocTa'l'OqHoc1'1I 113JiomeHHhIX pe3yJinTa

TOB ;D;JIH TaR IIa3hlBaeMoro o60CHOBaHIIH CTaTIICTHRII 3RE\JlIOliaeTCH, 

'l'eM He MeHee, coBceM B JI.pyroM. He B;D;aBaHch noApo6Ho B BTO'l' 

Bonpoc, lI3JIOmeHHLIH B JI.pyroM MeC'l'e (cM. MOHOrpap1IIO), OTMeTHM 

'l'OJibRO CJie;a;yroll.\ee: ace OCHOBaHHhle Ha RJlaCCHlieCROH MeXaHHRe 

· cxeMI>I, R RO'l'OpLIM npnMhIRaIOT II II3JiomeI:Tn:1>1e pe3yJin'l'aT1>1, npIIH

UHITMaJinHO He JI.OITycRaIOT HenpOTIIBOpe-r111Boro BBeJI.eHlUI aepO.H'l'

HOCTHhlX npeJI.CTaBJieHHH - B TOM CMl>ICJie, 'l!'l'O Jiro6oe O'l'HO~HII.\eec.H 
RO BpeMeHII t BepoH'l'HOC'l'IIOe YTBepmJI.eHIIe He MomeT 6IiI'l'h Heo6-

XOAHMI>IM cJie;a;cTBHeM RaRoro 6LI 'l'O HJ.I 61>1JI0 YTBepm;a;emIH, oT

IIOcH~eroca R MOMe.iITY BpeMeHn to, ecJIH OHO He COJI.ep'Jnl'l'CH 

B HeM Tom;a;ec'l'BeHHI>IM o6pa3oM. HpoMe 'l'Oro, «RJiacc1I1:1:ecR1Ie» 

npep:cTaBJieHHH npHHI(IIfiHaJlnHO He JI.aIOT B03MOmHOCTII orrpe;a;eJIBTh 

ITOHHTHe BpeMeHH pe.rraRCaJ.\HH, II TeM 60.rree He ;a;aroT B03MOmROC'l'H 

ROJIMlieCTBeHHO onpeJI.eJIHTh BTO BpeMH. 

JlIIIIIh IlHl>IM BI>IpameHHeM B'l'Oro o6cTOHTeJinCTBa HBIDJ€'l'CH 

O'l'CYTCTBHe Herrpo'I'MBopelIIIBOro TOJIROBaHIIH Heo6paTHMOC'l'II. B qa
CTHOC'l'H, J.IMeHHO B ~TOM OTHOIIIeHHH npoTHBopeTlHBO II nocJieRHee 

OCTaBII.IeeCH nocJie MHOrO'll1CJieHHl>IX JI.HcRyccnfi 60Jihl\MaHOBCROe 

TOJIROBaHHe H-TeopeMI>I rrplI noMOJWI II3BecTnofi H -Rp1IBoii: BO

nepBI>IX, caMO BBeJI.eHIIe aepOHTHOCTHl>IX npe;a;cTaBJieHIIH JIHIIIeHo 

3]1..ech Heo6xo;a;IIMhlX OCHOBaHMit H ORa3I>IBaeTCH 6ecCMl>ICJieHHiiIM, 

a BO-ETOpDIX, BepOJITHOCTHaH CXeMa ORaa1>1BaeTC.fI npoTIIBOpelIJ1-

BOH - on:a npnBOJI.HT R npoT1IBope"l!HIO: clieTHoe MHomecTBO paBHo

aepoHTH:1>1x COCTOHHHH. 

0TMeTIIM TaRme pa3o6paIIHoe B ;a;pyroM MecTe (cM. MoHorpa

tPHIO) YTBepm;a;eHHe, 'ITO Toii me 1IepTo:ll - Hecnoco6HocTLIO BBeCTH 

OCHOBHOe ]1,JlH CTclTIICTIIqecROH p1I3lIRII IlOH.HTile - ITOl:IHTIIe 0 Bpe

MeHII peJiaRcal\IIII - o6Jia]1..aIOT II Bee OCHOBaI:IHI>Ie Ha RBaHTOBOll Me

xaRIIRe pa6oTI>I no o6ocHOBaHIIIO CTaTIICTIIlleCROH cpH31IRII - pa6o

TbI Ilay.rr1I [32], HefiMaHa [21, 36], Ilay.rr11 II <Dnpna [22] H T. JI.. 

§ 2. 1VlaRCHM8JILHO IlOJIHLIH M8RpOCROilH1'.JeCRHH OilbIT 

IlepeitJI.eM R rrpe}:(CTaBJieHIUlM' II3JiaraeMI>IM B BTOH pa6oTe H 

OCHOBaHHbIM Ha HeB03MOmHOCTH JI.OyToqHeHHH HeROTOporo RJiacca 

Oill>ITOB - MaRCHMaJibHO ITOJIHhIX OllbITOB, npoH3BOJ1..HMI>IX H8)l; MaRpo

CI<OnliqecRHMII CIICTeMaMH II 3alllICI>IEaeMI>lX B BIIJI.e HepaBeHCTB, 

xapaRTep1I3YIOJJ.\IIX o6JiaCTII ~a3oBoro rrpocTpaHcTBa o6'I>eMa A h~ftn 
(TOJihRO TaRIIe OllbIThI II HBJIHIOTCH )];JUI MaRpOCROITMqecRIIX CilCTeM, 

II3ytiaeMbIX cTaTIICTJIROH' B03MOIBHbIMII ). 

0TMeTHM, lITO noHHTHe 0 MaRCIIMaJihHO noJIHOM Ofil>ITe, npo

H3BO]J,HMOM H8J1.. MaRpOCROITII'leCRIIMII CIICTeMaMII, HBJI.fIIO~HMBCH 

o6'I>eRTaMII cTaTIICTHRH, OCHOBCJHO He TOJibRO Ha H0B03MOmHOCTH 

onpeJI.eJIHTh COCTOHHHe RaR TOlIRII B RJiaccnqecROM {fla30BOM npo-
t 

CTpaHCTBe, HO II Ha HeB03MOmHOCTII npoBeJI.eHHH on1>1Ta, JI.aromero 
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o6JiaCTh ToqHoli BeJIIPl.MHbI hn. HeB03MOmHOCTI> Ta:Emro on1i1Ta Bhl ... 

3RBaeTCH HafilrnMel\f Jl;OCTaTOqHO BbICOROro llOT€HJ\HaJinHOro 6apbepa, 

orpaHIP:IIIBaiomero CIICTeMy ( T. e. HaJilPIH€M .HIIJ;I1Ra)' Bbl3bIBaeTcH 

na.rrirqIJeM noJiefi B3IDIMO~ffHCTBHH 1IaCTIII( CIICTeMbI .n;pyr c JJ;pyroM 

lI c HII\HROM (noJieiI, orpaHIIl:IMBaromHx, Boo6me rOBOpH, TOlUIOCTh 

JI3MepeHIIH HMTIYJihca) M Bl>I3hIBaeTcH, rJiaBHOe, HeROHTpoJiupyeMbIM 

B03JJ;eHCTBIIeM H3MepeHMH, npOII3Be.n;eHHOrO Ha]l; OJl;HOH "lJ:aCTnIO, 

xa JJ;pyrne qacTM c11cTe~bI. * 8Tofi HeB03MOmHOCTI>IO nopom;IJ;aeTCH 

3aJJ;a"lla o cnoco6ax on11caHMH pe3yJinTaTOB M3MepeHH.H, T. e. 06 

OITHCaHHlI II3MeHeHD.H BO BpeMeHII Ha"llaJinHOro pacnpeJJ;eJieHHH 

BeponTHOCTeli. TaRIIM onHcaHHCM, RaR OTMe11a.rrocn Bl>IIIIe, ue MO

meT 6hITb CTaTMCTHqecRlIH onepaTop, 0T1IaC'l,M IlOTOMy, llTO BXOJJ;H

mue B Hero R09<f>¢HJ\H€HTI>I c 'fO"lJHII 3peHHH CTpOrOfI RBaHTOBOH 

MexaHMRM ITpHHn;MnHaJinHO ocTaIDTCH Heorrpe;n;eJieHHl>IMH. Eme 

1mmHee To, qTo caMM pe3yJILTaT1>I nocJ.reJJ;yromMx naMepeHilli, 

Ra:K BMJJ;HO H3 aHaJii:ma, np01I3Be]l;eHHOro H3MepeHJieM B03Myll\eHIIH, 

npIIHI(IIIDJaJinHO 6y;IJ;YT HHhlMM, Y:IeM pe3yJibTaTbl RaRHX 61>I TO HM 

6hlJIO ( c JII061>IMH onpe.n;eJieHHbIMII IIJIII HeonpeJJ;eJieHHbIMU Bepo.a:T

HOCTHMII) IICXOJJ;OB MaRCIIMaJibHO noJIHOro OIIl>ITa, IIOHMMaeMoro 

B CMI>ICJie TOTIHOH RB8HTOBOH MexaHHRM, T. e. OITl>ITa, rrpHBO,lJ,JIJ1\8rO 

I\ o6JiaCTII, OIIHCbIBaeMOH 'F-<f>yHRJ\II€H, T. e. o6JiaCTII BeJ.IH"lJHHliI 

hn. O~HaRo on1Icamm npoBeJJ;eHHOro om1Ta 6yJJ;eT 06.rra.n;aTn pH.n;oM 

npHCyn\HX CTaTIICTII~IeCROMY onPpaTopy CBOfiCTB: He .n;aBaH 3aROHa 

pacnpeJJ;eJieHHH BepOHTHOCTe:iI Jl;JI.fI H3MepeH:BH JII06blx BeJIII'lUH, 

OHO 6yJJ;eT JJ;aBaTb Bepo.HTHOCTII Jl;JIH HeROTOp1>1x II3 1-m:x, a IIMeHHO 

.n;JIH RoopJJ;IIHaT II IIMnyJinCOB. MbI nplIHIIMaeM RaR nocTyJiaT, "lITO 

B BTOH o6JiaCTII MaRCIIMaJihHO noJIHbIX, T. e. He JJ;onycRaromnx 

yTo"IIHeHMH onl>ITOB, npoBOJl;IIMl>IX Ha~ MaRpocRoIT1I"llecR1IMII cHcTe

MaMII, ** 6yJJ;eT cnpaBe]l;JIIIB nplIHI(Hil COOTBeTCTBHH, B TOM CMLICJie' 

qTO pacnpe.n;eJieHHe BepoHTHOCTeli pa3JIH"lJ:HbIX COCTOHHHH 6y]l.eT 

1onpeJJ;eJI.HTnCH pacnpeJJ;eJieHHeM 'IaCTeH IICXOJl;HOlI <f>a30BOH o6JiaCTM 

no noBepxHOCTII oJJ;H03Ha'tlH.bIX IIHTerpaJioB Jl;BHm€HIIH. TaRoiI npHH ... 

IJ;IIIT, OTHOCHCb R o6JiaCTII, R ROTOpoli Henp1IM€HHM Hl1 anrrapaT 

RBaHTOBOH MexaHHRH, Hl1 annapaT RJ.ra.CCH'tleCROH MeXaHlIRH, RO

ReqHo, He MOmeT 6hITh Jl;ORa3aH HHa"lJ:e, "lJ:eM npaBHJinHOCTblO Bbl

'TeI~aromlIX II3 Hero CJie]l;CTBIIH. 0,uHaRO BTOT nplIHI\IIIl He npOTIIBO

pe11MT HJ.I OJl;HOfi 113 II3BeCTHbIX 3aROHOMepHOCTeH II, IlOBH)l;HMOMY' 

* HeB03MOIBHOCT:b nonyqeHIUI q·-cpyHRIJ;IUI MaRpocRonH11ecRoiI cncTeMLI 
HEJIH0TCH CJieJ(CTBH0.M Tpe60B3HHH coxpaHeHHH sa.n;aHHOH MaRpOCROlIII'qemmii 
-xapaRT0pHCTHRH [BC.flRHR OHbIT, ycTaHaB.ITHBalOm;nH lF~«JlyHRIJ;HIO MaRpOCRO~ 
nn1:iec1wii: cncTe:v1LI, npR.Bop;nT, no H. C. RpniJJoBy, R cHJII>HOMy napymeHMlO 
MaRpOCI-\OTIHqe(jRQH xapaRTepHCTHRH CHCT0MJ.U. Ilop;po6Hoe tJ;ORa3aTeJI:bCTB0 
aToro YTBepmJJ;eHHH .n;onmHo OLIJIO coJiepmaTI>C.fI B ne,n;onncaHH:oix rnaBax 
MOIIorpacpHH. (llpu.u. peo.)]. 

* * B TO me BpeMH 9TH onI>ITLI npnHn;nrrnaJII>HO He J(orrycRaIOT B03MOIB-

HOCTH 3anncn B BH)l,0 W-.,PyHRIJ;HH H npHBOtJ;HT R 06.rraCT.fIM IIOpH,D;Ra ~hn. 

183 



rroJI;TBepmJJ;aeTc.a BCeMn ycTfilIOBJ.IeHHL1:rvn1 paRTaMM. MaTeMaTlI
"tlecRaH <popMa, OIIHChlBaIOman yTBep:mAa~Moe c<flopMyJinpoBaHHI>IM 
ITplIH:r(IIIIOM pacrrpe,n;eJieHIIe BepoHTHOCTeiI JI II3MeHeHHe ero BO 
BpeMeHH, aHaJior1I11Ha rronyRJiacc1IqecR0My MeToJJ;y BeHn:e.rra-Bpron
JIIOeHa, npIIMeHeHHOMY R cJiyqaro, ROrAa 3aAaHO pacnpeAeJ.IeHIIe 
BepoHTHOcTe:ti )J;J.IH AByx p.HAOB RaHoHIIqecRII conpHmeHHLIX BeJ.IM.
quH lI CTaBIITCH 3aAaIJa 0 ITp1I6JIMmeHHOM onpe;a;eJiemm 'Y-~yHRllHII. 
IlpH 3TOM, RHR l13BeCTHO, MOiRHO npeHe6pe1Ib CBH3aHH:bI:M:lJ c q>a3o:H 
RBaHTOBbIMII a<fl<J>eRTa:l\!IM (TaR "tJTO no.rryqaeMUH pe3yJI1>TaT 6JI~30R 
R onpe;o;eJieHHOMy RJiacc1IqecRHM onncaHMeM pacrrpeAeJieHIIIO Bepo-
HTHOCTefi AJIH 3HaqeHirn RaHOHH1IeCRB conpameHHbIX BeJiliqlJH),. 
qTo oqeBlI;D;HO, T3R RaR IICXOAHhie o6JiaCTil ~ hn. .. 

§ 3. PaaMemnBan:ue B q,aaoBoM npocTpancTne 

OrrpeJJ;eJIHM rrOHHTMe ABMmeHIIH pa3MemnBaIOll(eroc.H T11na. Ta
RIIMH )J;BJJ'f{'.eHil.HMII B RJ.IaCCIP-IeCROR MexaHnRe _Ha3bIB3IOTCH ABMIBe
HHfl, AJ.IH ROTOpbIX 

I . (U/ ) === ~f·1} (g·1} 
1m t g m(O) , 

J fdm J gdm 

~ ~ f (Pt){! (P) dm = 
2 

m (
2
Q) 

g 

AJUI JII06Iiix ;a;Byx rrpMHaA.rremaru;Bx L 2 4,yHRUHfi. 
EcJIM npnHHTh, TITO f H g - xapar~Tep11cTHqecRIIe ~YHRI(Inr 

;a;Byx 3aAaHHLIX o6JiacTen, To )1;B11meH11e pa3MeIII11Baromeroc.a Tnrra 
6yAeT, oqeBM;a;Ho, yJJ;oBJieTBOpfITL Tpe60Bam1HM neo6xoA1IMoro JJ,JIR 

npHMeH:ttMOCTM CTaTHCTMI\M H c<I>opMynnpoBaHHOI'O BO BBe)J;eHnil 
« pacIIJibIBaHHf.[)}. 

MccJie;a;yeM Borrpoc o cym.ecTBOBaHMII cncTeM pa3Me1II11Barome
roca TIIna .. 11p1I 3TOM MH 6yAeM onnpaT.bCH Ha nplIHaAJiemamMe 
Xe)J;JIIOHAY II Xon<fly [37] IICcJieAOBaHIIH o pacnpeJJ;eJceHnn aJieMeH
TOB reOJJ,€31IqecHHX JIHHilH Ha IlOBepXHOC'fHX c 3aAaHHOll pHMaHOBOH 
MeTpHROH. 

IIycTh F - pHMaHona rroBepxHoCTb c aaAaHHon MeTpnRoiI 
ds2 = g:;,hdxidxh. Ilp·3AIIOJ.IaraeTcH, 11To RBaApaTMqHaH <PopMa nono
mIITeJibHO orrpeAeJieHHa, o6JiaAaeT HeIIp1IBOAl1MOfi R OAHOnapaMeTpJ.I
qecROII ~OpMe Roa.p~II~lielITOB Ta6JII11.\€R npOH3BOAHl>IX, H "tJTO Roa1J
~IlUM€HTbl 3TOH RBa;a;paTIItIHOH ~OpM:bI .runp~epeHI.\HpyeMIJ HymHoe 
"tJHCJIO pa3. 

IlycTb F - noJIHoe npocTpaHCTBO, T. e. BMecTe c OTpe3ROM 
JIHHHl1 F CO)J;epmHT II BCIO JIIIIDIIO. PaccMoTplIM npocTpaHCTBO n 
HanpaBJieHHI>IX aJieMeHToB J.IHHHtt, nplIHaAJie:mamHx F, 'l'. e. npo-
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BMecTe c 3a,n;aHHhlM B HHX HarrpaBJieHHeM, orrpe;a;eJieHHbIM, uanp1I

Mep, COOTB€TCTBYIDmHM eAl1HlflJHhlM BeRTOpOM. reo;a;e31'TlI€CRMM 

Tff'IeHl1€M B Q Ha3bIBaeTCH ~BM7HeHII€ T01IeR Q BJJ;OJib COOTBeTCTBYIO-

IqHX reoJJ;e3lfllecmIX mmH:ii F co c1>opocn,ro ~; = 1. TorJJ;a, npH 

3a;a;aHHOH e.n;IIHIIlIHOfi JI;JllIHe HanpaBJIHIOID;IIX BHRTOpoB, dm~dm1dCf> 
o6pa3yeT MHBapHaHTH:bIH np1I npeo6pa3oBalIMHX JJ;BIIllieHHH 3Jie

M€HT 061>eMa rrpOCTpaHCTBa Q, Ilp1I1:IeM dm1 - BJieMeHT 06':beMa 

F, a d<p - a.neMeHT onpe;a;emJeMoro B F yrJia. OTIIM onpe}le

JJHeTcH HHBapHaHTHaH rrpH npeo6pa3oBaHIUIX ,D;BHJReHHH JJe6erOB

CRaH Mepa m IIpOCTpaHCTBa Q. flpe)J;llOJiaraeTCH, TITO paccMaTp1I

Ba€MbI0 npocTpaHCTBa F o6Jia;a;aroT cBolicTBOM <f>MHHTHOCTII, 

T. e. T€M CBOHCTBOM, l:JTO yrJIOBaH Mepa reo;a;e31IqecRHX no.rry

J1yqeli, yxo;a;Hmlix Ha 6ecRoHeqHocTb, paEHa HYJIID ;a;na noqTII 

Bcex ToqeR F. 
fiplI arnx ycJIOBHHX npe;a;11omeHH1>1e XeJI;JIIOH)J;OM II Xon<PoM 

MeTOJI;bI )J;aIOT B03MOlliHOCTb )1;0Ra3aTb pa;a; TeopeM, H3JiaraeMhlX 

B IlOCJie)J;OBaTeJibHO IIOHBJIHBIIIIIXCH pa6oTaX 3TIIX aBTOpOB' - pH;a; 

TeopeM nocne;a;oBaTeJibHO Bo3pacTaro~ero o6'1>eMa. OTII TeopeMbI 

CBOJI;HTCH R JI;ORa3aTeJibCTBY Toro' l'.ITO rrp1I JI;BYX ycJIOBIIHX: l 

a) Rp1IBII3Ha R orpaHII1:IeHa, II reo;a;e3nqecR1Ie JIHHIIII paBHOMepHo 

' 
yJI;oBJieTBOpHIOT yc.rroBMIO HeycTofiq1IBOCTM ]!_ > C, r;a;e y - Hop-

Y 
MaJibHOe JUIHeliHoe reo;a;e31IliecRoe 0TRJIOH€HIIe, T. e. paccTOHHIIe 

JI;Byx COOTBeTCTByromlix TOlieR )J;Byx 6J!II3RHX reoJI;e31Il'.IeCRl1X, II 

6) npoH3BOJJ;HaH ~~ orpaHI:PieHa - cpe;a;Hee BO BpeMeHII JII06oli 

CYMM1Ipye:rv!Ofi B Q B Cl\fbICJie m-Me p1>I £PYHRI:(IIII paBHO B)J;OJlb 

acex reo;a;e31I1:IecRMX ( MCRJII01:IaH caMoe 6onnmoe MHomecTBO reo

JI;e31IqecR1Ix, HMeIO~IIX B n MepI>I HYJlb) cpe;a;HeMy no n rrpo

CTpaHCTBy. 11Ha1:Ie roBopH, o6o6meHHaH reoJI;e31rqecRaH pacnpe}J.e

J1ena Ha F paBHOMepHo no noBepxHoCTII II no HarrpaBJieHIIIO.· 

l\poMe Toro' 6y;a;eT cnpaBeJI;JIIIBO OCHOBHOe npeJI;JIOmeHIIe ( B Tia

CTHOCTH TeopeMbI 10.1 II 11.2 OCHOBHOH pa60TbI Xon<J>a [10]) 
0 TOM, lITO, reOJI;031ItieCRIIH llOTOR 6yJI;eT B rrpOCTpaHCTBe fl rIOTO

ROM pa3MeIUIIBaro~erocH TIIITa (B CMbICJle rrplIBep;eHHoro Bl>IIIIe 

onpe;a;eJieHMH). 

8ToT pe3yJibTaT Xe;a;JiroH;a;a II Xon<J>a 6yJI;eT IICXOJI;Hb!M nyHRTOM 

nocJieJI;yro~ero M3JIOn(eHHH. PaccMoTplIM RJiacc1IqecRy10 Bap1Ia

r(IIOHHYIO 3aJI;aliy JI;BIIiR0HIIH ROHcepBaTIIBHOfi CIICTeMbI n CTeneHe:H 

CB060JI;l>I (T. e. 6yJI;eM npe;a;nonaraTb He3aBIICIIMOCTb CIIJl OT CRO

pocTeli). TorJI;a, RaR II3BecTHO, BapHaUIIOHHaH 3a;a;a-qa MomeT 61>1T~ 
CBeJI;eHa R Bap1Iar(IIOHHOH 3a;a;aqe, IIMerom;eli BIIJI;: 

s ~ ds =a ~ V(e0 -u) ~ aihqi,jkdt = s ~ Vce0 - up:: aihdqidqh, 



T. e. R sap.:aqe HaxomAeHJ.UI reo;a;e31rqecRHX JHIHIIB B pHMaHOBOM 
npocTpaHCTBe c MeTpl!II~Ofi, orrpe;a;eJIHeMOH KBa;a;paTJ.IqHo:fi ¢opMOH 
ds2 === (e0 - u) L arn.dqidqk. IlpoII3BeAH HeRoTopoe npeo6pa3oBrume 
l\OOPAJ.IHaT, rrpHBeAeM MeTpHRY R'. Hon<f>opMH0-9BRJIIIAOBOH <f>opMe, 
T. e. npH;a;aAHM KOMITOH0HTaM ~yn;a;aMeHTaJihHOro T0H30pa gih BJ.I)];: 
gik =A (e0 - u) ~ik· 

IlonytinB AaJiee IIeKoTopyro paBHoMepHOCTb pacnpeAeJieHn.H 
BepOHTHOCTHU B HOBOH Koopn;nHaTHOH CllCTeMe, Mbl CMOmeM cpa3y 
pacnpocTpaHJ.ITh aTy BepOH1l1HOCTh Ha CTapyro l\OOpAIIHaTnyro 
CHCTeMy' TaR RaR BPJIJiPIJ.IHa 9J1€M€HTa o6'beMa lf>a30BOH o6JiaCTJ.I 
.ecTh HHBapHaHT RaHOHJ.IqecRoro npeo6pa3oBaHHH. ByAeM cqJ.I11aTh, 
noaToMy, "'ITO ds2 = A { e0 - U) L dx12 , rAe A = const. JlerRo Bll
;a;eTI>, l'.ITO npocTpaHCTBO, COCTOH~ee ll3 HanpaBJleHHiiIX 9JieMeHTOB 
,JIJ.IHJ.Ill IlOJIY"LieHHOro pHMaHOBa npocrrpaHCTBa, 6y;a;eT 9RBlIB3-
JieHTHO <f>a30BOMY npocTp8HC'l,BY • .IJ:.elic~BJ.ITeJihHO, TOlIKa lf>a3oBoro 
npocTp,1HcTBa (xi, Pi) MOiIWT 61>1TI> onpeAeJieHa RaR coOTBeTCTBY
ro~a.H TO"'!Ka ROH<f>HrypailllOHHOro npocTpaHCTBa (x.) BMeCTe c 

• i 

3aAaHHl>IM BeRTopoM cRopocTefi (xi). HeRoTopoMy HHTepBaJiy 
RoopJJ;HHaT J.I HMIIYJibCOB <f>a3oBoro npoc1·paHCTBa 6y;a;eT cooTBeT
CTBOBaTh B npocTpaHcTBe F HeKoTopLm HHTepBaJI o6'heMa dm1 , 

H€ROTOpliIH lIHTepBaJI yr.na d<p H HeKOTOpblH lIHTepBaJI dr AJilIHbI 
HanpaBJUIIOmJ.Ix BeRTopoB. Pc;ccMaTpnBaH Te TOlIKJ.I Ha11aJJbHofi 
HeonpeAeJieHHOCTlI IlpOCTpaHCTBa .Q, l\OTOpL.Ie COO'l'BeTCTBYIOT 
3MaHHOH llOJIHOH 9Heprnu eo Ml>I ITOJJYlIHM, "'ITO B CJ.IJIY pasMeIIIJ.I
BaromerocH xapaR:Tepa reo;a;e3J.ITieCKOrO nBHllieHJ.I.H B Q, )l;OJI.H 9TJ.IX 
TOtieK, norra;a;aroma.H B HeEOTOpbin llHTepBaJI dml d<p, 6yp;eT SaBHC€Tb 
JllIJllb OT BeJIIrl!llHl>I paccMaTpuBaeMOI'O IIHTepBaJia II 6yAeT eMy 
rrponopn:HoHaJII>Ha. Bee paccMaTpIInaeMI>Ie TO"l!RJ.I <PaBoBoro npocT
paHcTBa, T. e. TOTIK;tif Q C ;a;o6aBO"'JHOH xapaRTepHCTHROM -- ~JIHHOH 
HanpaBJIHIOm.erocH. BeKTOpa, COOTB€TCTBYIOmHe Rru:KAOMY nruuro
My e0, rrpnHa.u;.neIBameMy HHTepnau:y de, rronaAYT BHYTPI> nmep
BaJia dr. IloaToMy, orrpeAeJI.H.H BO Bcex TOtIRax ;a;orrycRaeMyro B 
HJ.IX Ha"'!8Jll>HOH Heorrpep.:e.neHHOCTl>IO ITOJIHOM 9HeprHJ.I CJ.ICTeMLI de 
B€JIJ.I"LIJIHY dr, O~J.IH3ROBYIO ~JI.fl Bcex TOqeR (TaR RaR de::::::: deI:\nH), 
llOJIY"l!HM, "CfTO Bee TOl'.IRR Ha"'JaJILHOM o6JraCTJ.I paBHOMepHO pacrrpe
A€JlHTCff BHYTPII cJIOH aa;a;aHHoro dr, T. e. paBHOMepHo pacnpeAe
JIHTc.a: BIIYTpH CJIO.R. sa.u;aHHOH HeonpeAeJieHHOCTH o;a;HosHallH:LIX 
MHTerpaJIOB )lBJ.IiReHIJ.H. (PacnpeAeJieI-IJ.Ie 6yAeT paBHOMepHLIM IIpH 
,!\aHHOM dr, T. e. CAeJiaeTC.H paBHOMepHLIM no BCeM napaMeTpaM, 
RpOMe r, no l\OTOpoMy OHO 6yAeT orrpe;a;eJI.HTbCR Ha"'!aJJ:hHiiIM 
pacrrpeAeJieHneM, TaK RaR 011eBIIAHO, "'ITO no rrapaMeTpy r pasMe
llIHBaHII.H He 6yAeT, nocROJibRY 06.nacTH lf>a30BOrO npocTpaHCTBa, 
COOTBeTCTByrom.J.Ie HerrepeRp.b!Barorn;,J.IMC.a: de' 6eccnopHO He 6y;a;yT 
rrepexoAJ.ITI> ;a;pyr B .npyra.) 

Tpy;a;HocTL, B03H«RaromaH npn 9TOM, cocTOHT a TOM, tITo, no 
ycJioBH.HM TeopeMLI Xorrwa, npH cTpeMJieH1n1 R paBHoMepHoMy 
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... ds 
pa3MemHBaHJ.UO CI~OpOCTh )lBHIBeHII.H B):(OJib reo.n;e31IlJeCROH dt p8.B-

IIHeTCH e.n;IIHIII\e, T. e. IlOCTO.HHHa, B TO BpeMH RaR B AeiICTBIITeJib'"! 

HOCTII CROpocTL ABnmeHIIH o6paTHO nponopT(IIOHaJinHa I-\Ba,D;paTy 
1 

Roa<J><J>1IJ.\HeHTa npeJIOl\fJieHII.H ( E0 - u)-2. TaRHM o6pa3oIVC, BBO.D;.H 

1 ds .. f (dxi'~ 
o6o3Ha"lleHIIe. 2 In (E0 - u) = -r, noJIYtIHM, lITO dt- = eT JI L dt), 

B TO Bpe11rn: RaR v ~ ( ~~i) 2 
= v E1u.rn ' B CBOIO O'Iepe]l;h, nporrop

IJJIOHaJihHO e". 0AHaRO 0TO necyll\eCTBeHHO, TaR RaR XOT.f.l. TOlJRII 

o6JiacTH nalJaJihHofi HeonpeAeJieHHOCTII, cooTBeTcTByrom1Ie OABOMY 

M TOMY me E0 , no pa3Hl>IM HalJaJII>IIhIM 3HaqeHIIHM u, II 6yp;yT 
~ b 

IIM8Th B HalJaJihHl>UI MOl\1eHT pa3JIH11HYIO CROpOCTh dt ' IIX cpeAHIIC 

CROpOCTII 3a .n;ocTaTO-qHO 6oJinIIIOM npoMemyTOR BpeMeHII 6y.n;yT 

OAHHaROELIMH B CHJiy TeopeMI>I 0 paBHOMepHOM pacnpe!-(eJielIIIII 

o6o6Il\eHHOii reoAe31I11ecRo:H no noBepxHocTH F CJieAoBaTeJlhHO, 

npn yRa3aHn1>1x E:bIIIIe yc~OBJ.I.HX 6y~eT cymecTBOBaTL cTpeMJienne 

R paBHOMepHOMy pacnpeAeJieHIIIO TOlJeR HaliaJinHOM o6JiaCTII no 

3a;a;aHHOMY CJIOIO HeonpeAeJieHHOCTII OAH03HalIH:bIX IIHTerpaJIOB 

ABHmeHH.H, T. e. B COOTBeTCTBlllI c npn.H.HThIM nplIHI\IIIlOM 6yAeT 

cy~ec11BOFaTb TeHAeH~IIH R paBHOMepHOMY pacnpeAeJieHHIO Bepo-

.HTHOCTeiI B yRa3aHHOM cMillc.rre. BIJHCIIHM, ,nn.R RaR1Ix cHcTeM 

aTH ycJio BII.H 6 YAYT cnpaBe;r(JI1IB1>1. 

JierRO .BIIAeTn, qTO HCXOAHOe ycJIOBHe a MOmeT 6:b!Th B1>1pame

HO B CJie.n;yromeiI HH'l'erpaJihHOfi <J>opMe a': cy~eCTBYIOT ABe TaRMX 

ROHCTaHT1>1 C II D, np:u R0Top1>1x acerAa 6yAeT cnpaBeAJIIIBO 

HepaBeHCTBO 

Y (s) ~ CeD(s-so) 

y( s~) ~ npn s > s0 > 0. 

oToiI <J>opMoiI l\fI>I BOCIIOJin3yeMc.H B IlJHRTe 06 MAeaJII>HOM rime. 

RaR OTMeTIIJI Xon<J> [10], meJiaTeJII>HO 3aMeHHTh ycJIOBll.H, 

OTBOC.Hll\IIeC.H RO Been 6ecROHelIHOfi reoAe31IlJ€CROfi, HeROTOpbIM 

ycJIOBIIeM <J>IIHIITHOit npnpOALI. HeRoTopoe AOCTaTOlJHoe ycJIOBIIe 

TaRoro po)la MomeT 6LITh noJiy-qeHo cJieAyromlIM nyTel\1~ PaccMO'l1-

pIIM B npocTpaHCTBe F ROHHqHoe lIHCJIO necE.H3H:bIX 0611acTefi 

B, 3aRJIIOtiarom1Ix Bee T011RII, JJ;JI.H R0Top1>1x Rp1IBM3Ha R > 0. 
TaR RaR F orpaHIIlJeHo, 70 6yAeT cymecTB0BaT1> TOtIHaH BepxH.H.H 

rpaHIII(a R B npocTPaHcTBe F. 0603ua1-11IM ee M 2 , a l!epe3 - µ2-
TOlIHyIO Bepxnroro rpaHIIIzy R B o6JiacTH F - ~B (µ =F 0). IlycTn 

l - BepxH.H.H rpaHIIua JJ;JI.H nJIIIHLI reoAe31IlJecRoro oTpe3Ra, Haxo

JJ;.Hmeroc.H .BBYTPII 011.nofi H3 o6J.IacTHH B, a L-Towa.H HIIIBH.H.H 

rpaH1n~a nJI.H AJIIIffbI reo;r(e31IlJecRoro oTpe3Ra, ITplIHa.n;nemaru.ero 
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F - 'LB. 0603Ha1mrr TOI\n;a norap1uI>MHl:JecRyro rrpo113BO.ll;Hyro y' 
y 

qepe3 u II paccMaTpMBa.H AJIH Hee ypaBHeUIIe PIIRRaTH u' == - R - u2, 
IIOJIYqlIM nplI C00TB€TCTByromHx rrpeAIIOJIO,IWHII.HX 0 XOAe y (s) 
CJieAYIOUJ;IIH pe3yJib'laT: II3 cpaBHeHII.H BTOro ypaBH€HII.H c ypaBHe .. 

HIIeM v' = µ2 - v 2 B 06Jiacn1 F - ~B (AJIIIHa reoAe31IqecRofi E 

aToiI o6JiaCTII 60.rrb111e HJIII paBHa L) II c ypaBHeHHeM v' == -- µ2-v2 

B o6JiacTH B (AJIIIHa reoAe31rt1ecRoi1 B TaRoiI o6JiacTII MeHnIIIe 

IIJill paBHa l) IlOJIYlJ:JI:M (Ha OCH0D3HIIII rrr·rypMOBCRHX Teopel\t 0 

cpaEHeHHII), 1'.ITO JJ:Jlfl Henpep:bIBHOI'O B TOl:fRaX rrepeXO)l;3 II3 o6Jia

CTII F - 'LB B o6JiacTH B pemeHIIH v (s) cnpaBe)l;JIHBO HepaBeH

c'I·BO v < u BO Bcex TOl:fRaX s' ecJIU OHO cnpaBe;rt;JIJ.IBO B IIC~OJJ)IOM 
TOYIRe. Bep.H rrocJie;rt;oBaTeJihHLie TOlIRII s0, s17 s2 ••• Bxo,n.a JI Bhlxon;a 

reoAe31ItiecRoii H3 o6nacTeiI B B o6JiacTb F ~ ~B n naxoAH 

HenpepHBHOe B TOl:fRax nepexo)l;a pemeHne v (s), rroJiy111IM, l'.ITO v 
6y.ll;eT HenpephlBHOM H orpaH1Il:J€HHOH CHH3Y H0ROT0p1>L1\i llOJIO»\II

TeJibHLil\f l:JIICJIOM <P YHHT(IIeiI, ecJin xapaRTep1I3yrom1Ie paccMaTp1I

BaeM1>Ie o6nacTH H paccMaTpHnaeMLie ypaBHCHH.H "lJ:HcJJa: l, L, M H 

µ. 6YAYT YAOBJieTBop.HTh HepaBeHcTBarvr: 

a'') Ml< ; II Mtg Jill<µ tg hp.. L. 

' B aToM cJiyqae u ~ '!/_ 6y,n.eT paBHOMepHo orpa1n1l:feHHOiI cHnsy 
y 

HeROTO p:bIM IIOJIOIBJ.ITeJibHbll\I 'CfHCJIOM ~YHHUIIffM. 
qaCTHbII\-1 CJiytiaeM rrpHBen;eHHbIX )l;OCTaTOlIH!JX ycJIOBIIH .HBJIH

IOTCH ycJIOBMH a" II 6"': a'" - RpHBII3Ha R MeH.HeTc.H B o6JiacTn c 
3aAaHHOit OTpnnaTeJibHOH BepxHeM. rpaHIII:(€H II 6'" === 6. 

§ 4. y CJIOBJUI pa3MeIIIHB8BlllI B (J_l830BOM IIpOCTJ)8HCTBe 

BLIHCHIIM Bonpoc o IIp1IMeHJL1\iOCTH u Mexa1nrcrecR1IM cncTeMaM 

ycJIOBIIH a" M 6" === 6. By):CeM IIcxo;n;nTh AJIH aToro II3 nplIBeAeHHoii 

Bl>Ime ROH~OpMH0 ... 9BRJIII)l;OBOfi ~opMLI MeTplIRH MexaHII'lleCROH 

aa.n;aqlI: 

ds2 ==A (Eo -u)~ dxi2 

c ~YH.ll;RMeHTaJihHHM TeH3opoM gik ==A (z0 - u) Saz II II3 ycTaHOB

JieHHOii P1Il:f1I [38} Cf>opMy.rrbI JJ:JIH rrpeo6pa30BaHHH TeH30pa Rp1IBII3-

HI>I npH ROH~OpMHOM rrpeo6pa30BaHHH Roop.a;HHaT: 

-- gkl ('Tim - 'Ti ""m) + gil (-i-k ""m - '!km) - (gkm gil -- gim gkl) grad
2 't']. 
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ByJJ;eM ooo3Ha"llaTh c 11epTofi BBepxy BeJJ1r'1J.IH1>I, OTHOCHJnHecH R 
CJ.ICTeMe' )J;Jl.H ROTopo:H 

't" - HeROTopa.H <J>yHRI(IUI Roop~J.IHUT' J.I 3Ha"lJRH y 't' o6o3Ha'IIaIOT 
COOTBeTCTBYIO~He IWBapHaIITHl>Ie npoH3BO)J;H.bW, a grad2 't" ==: 't"i "t"i. 

~ 1 
Boo~H <J>yHRJ.\HIO <l> = e-'t TBR, "lITO ds2~ <D2 ds2 , non:yqJ.IM: 

, 1 1 [ <D il <l>hl 
Rik, lm = q>2 Rik. lm + <D2 gkm (ii -gim <D -

OcTaBJI.HH noRa nocJie~Hroro <J>opMyJiy B cTopoHe, 6y~eM ncxo
)J;J.ITL np.H rroJiy11eHHH B1>1pameHJ.I.H JIJIH cRaJi.Hpa RpHBJ.I3H:bI R' J.I3 
q>opMyJI.bI Pn11n. II pH inOM M.bI noJiy"lIHM: 

R, _ kl R' _ -2't hl R' _ kl R' _ ( _ ) + . - g •l... lm ·- e g •l... lm - g "k lm 't'.m 't". 't" im i1~, in, 'l ' i 'l m 

+g. (ll't"-grad21:)+m("t". -'t".1: )- ('t". ~'t"."r )-(g. -ng. )grad2't== im im i m im i m 1m - im . 

r~e 

OTRy~a 

R' = gim R;m == e-2't gim R~m == e--2't {n /l't" + n (n -2) grad2 't" + 

+ (n - 2) /l"t"- (n - 2) grad2 ~} + e-2-r R' == 

= e-2't {(2n - 2) ll"t" + (n - 1) (n- 2) grad2 't"} + e-2't R' = 
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3Aecb e--r: =<I>, a R' AJUt aBRJIIIAOBa npocTpaHCTBa paBHO HYJIIO. 

TorAa 

qT06LI BbI.HCHIITh CB.H3h SToro B:Lip ameHII.H AJI.H CRaJI.Hpa Rp1I

BII3Hl>I R' c Rp1IBII3Hofi R, BaMeTIIM, qTo B npocTpaHCTBe nocTO.HH

HOfi (T. e. OAIIHaRoBOH AJIH Bcex HanpaBJieHIIH B Ramp;o:H AaHHOH 

TO"tJ:Re) RpHBII3Hb.I T€H30p Rp1IBII3Hl>I R:k l B Ram.n;oi! AaHHOH 
i, m .. 

TO"tJ:«e cBHBaH c Rp1IBII3Hoii R cneAYIOil.\HM o6pa3oM: 

OTRyp;a 

R' = - n (n -1) R. 

8Ta CBH3h JJ;aeT B03M07RHOCTb cpa3y ycTaHOBIITh II noJiy'IeHHOe 

paHhme Bb1pameH1Ie JJ;JUI cRaJI.Hpa Rp1IBII3HhI R'. AeiicTBHTeJILHO, 

TeH30p RpHBII3Hb.I R~.,_, l , a 3BaqlIT II cRaJI.Hp RpHBII3HIJ:, co.n;epmaT 
in, m ;ie... 

BTOpl>Ie npo1I3BOAHI>Ie OT <I> JIIIHeiIHO, a nepBl>Ie RBaApaTIPHIO' 

TeH3op R~k 1 o6paTHO nporropn1IoHaJ1eH <I>2 , a cJieAoBaTeJihHO, 
i ~ m 

cRaJrn:p R' npaMo rrponopu:noHaJieH <D2 (Tar< RaR ds2 = ; 2 ds2 ) , n, 

HaRoHel\, cRaJIHp R' He AOJimeH II3M€H.HThC.H OT .noBopoTa oceli B 

aBRJlllAOBOM npocTpaHCTBe. CJieAOBaTeJII>Ho, R' ;a;oJimeH t.Th'IeTb BH;a;: 

r;a;e ~ lI grad COCT3BJieHI>I AJI.H 3BHJIR)l;OBa npocTpaHCTB3. 

TaR RaR, c npyro:H cToponh1, B qacTHO.:\f cJiyl.1ae npocTpaHCTBa 

rrocTO.HHHOiI Rp1IBII3HI>I R BIIJ{a 

<D = 1 +-~~xi', 

AOJimHo, RaR II3BecTHo, 6hlTI> 

R' === -n(n-1)R, 

TO H3 nocJieAHero paBeHCTBa, ITOACTaBJI.Hf.[ 

.6.<D = i-R H grad2 <D = ~
2 

~xi·.= R (<D -1 ~' 
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noJiy1rHM: 

a=-2(n-1) H b=n(n-1. 

Cne1(oBaTeJILHO, JJ.JJH R' nonpemHeMy noJJyliaeM: 

R' == (n -1) {-2<l>Ll<D + n grad2 <I>}, 

a 1);JUI RpUBll3Hl>I R: 

R - 2<Dil<D - d2 ih - <D2 (2 Ll<D - grad2 <D) 
- n gra w - n <D n <Jl2 • 

3aMeHHH nepeMeHnyro 

<D=f(v), 

IlOCJie1);Hee Bl>IpamenJ.Ie MOIBHO np:HB€CTJ.I (lITO cymecTBeHHO AJIB 
HeROTOpl>Ix IIpJ.IJIOmeHJ.IH) R O)l;HOTIJieHHOMY BnipruReHJ.IIO: 

_!!_ ca<D)2 == nf'2 (av )2. 
2<D ax 2/ ax ' 

1 a2<D - I' a2v I'' cav)2· --- ---+- -<D ax2 - I ax2 f ax ' 

Haxon;HM v Ha ycJioBn.rr o6pamenJ.IH BToporo 'lJieHa B HyJih: 
n 

f'' _ n j' • , _ n • , _ 2 y- 2 T, In I - -2-In /, f - Cf • 

2 
EcJIJ.I /== r;1va., TO a= -

2
HC1 =1.CJien;oBa.TeJihHo, <J)n-2= 

n-
=== v-2 , J.I Bl>IpameHJ.Ie B RpyrJioiI cRo6Re nocJien;Heii popMyJII>I 
AJI.H R CBeAeTcH l\ BJ.IAy: 

n+2 
46.v R 6 4 - n-2 A 

v(n-- 2) 1 a yn;eT paBeH-n(n- 2) v uV. 

.. 



IloJiomnM: 

.th 1 d.th 1 3 d 
~ == V w; gra ~ == --2 w 2gra w, 

1 3 
Ui1U == - 2w2 11w + 4ws grad2w, 

II, CJie)J:OBaTeJibHO, rroJiyllaeM OROHqaTeJibHYIO OCHOBHYIO <J>opMyJiy: 

R~--~ 11w- ---- -. grad2w. 1 (1 3) 1 
nw2 4 2n w 3 

Ilo IIOBO.ZJ:Y STOH <f>opMyJILI cn;eJiaeM CHaqaJI8 .D;Ba 3Mie"ll3HilH. 

Bo-nepBbIX, H3 BH)J:a ee MomHo 33RJIIOTIHTb, 'ITO BLIIIOJIIIeHne 

ycJIOBliM pa3MeUIHBaHHH a'' H 6" )J:JIH AllHHOro THIIa CliCTeM [ T. e. )J:JI.H 

AaIIHoro Tnna noTeHn;naJibHOro IIOJIH u, TaR RaR w ==A (e0 - u)] 

He 3aBHCHT, B006ru;e rOBOpH, OT 1Il1CJ13 CTerreHeii CB060AJ>I; BTO

pofI l'.IJieH rrpn 6oJihIIIHX n Bcer;a;a oTpnn;aTeJien, a rrepHblit, 

3HaR RoToporo He orrpe.n;eJieH, Toro me rrop.H.n;Ra OTHOCHTe.J.IhHO n. 
EcJ1n cqnTaT1>, ~ITO Mem.n;y qacTnn;aMn cyw;ecTByeT rrorrapHOO 

B3aHMOJ.i:eHCTBHe, TO 9TOT rrop.H.n;OR n-3• 3aBHCHMOCTb OT n 6yn:eT 

JIHlllb rrpn )J:OCTRTO~IHO MaJibIX n. 8To COOTBeTerByeT' IIOBH;a;HMOMY' 

B 3a.n;aqe MHOrHX TeJI aHoMaJIH.HM eru;e He BIIOJIHe BLIHCHeHHOro 

xapaRTepa - B.HOM3JIH.HM, COOTBeTCTBYIOID;HM H860JlbIIIOMY ~IHCJIY 
B33HMO)J:etiCTBYIOI.qHX TeJI. 

Bo-BTOpIU:X; OTMeTHM TO OCHOBHOe .D;JIH H3llieH IIOCTaHOBRH 

3a;I;aqn o6cTOHT8JibCTBO, qT.O OHa Tpe6yeT pa3MeIIIHBaHHe He CROJib 

yronHo MaJJbIX o6JJacTeii, a o6JiacTe:iI orpannl'.IeHHoro cH1rny o6'1>eMa 

(n 3a)J;aHnoi1: <f>opM1>1). HpoMe Toro, AJJH <f>n3n~rncRoro cyn:i;ecTBa 

sa;n;a~In cym;ecTBeHHO He pamvremnBanne na neROTOpMx 3a,n;aHHLIX 

Bl>I;a;eJieHHblX nooopxHOCT.HX B paccMaTpMBaeMOM npocTPaHCTBe, 

a pa3MeIIIHBaHHe o6'l>eMHOe, OTHOCHiqeec.H R 06.rracTHM Toro me 
1IHCJia H3MepeHHH. Il09TOMY ycJIOBHH TaRoro pa3MeUIHBaHHH HOCHT 

He rronepXHOCTHbIH (oTHOC.HIIJ;HHCH R aa;a;aHHhIM IIOBepXHOCTHM) 

xapaRTep, CRa3@BaIDil(HMCH JIHIIIb Ha )J:OCTaTO~IHO MaJIOM rrpn

Jiemaru;eM R IIOBepXHOCTH 06".beMe, a cyru;ecTBeHHO o6'l>eMH:blll, 

orrpen:eJI.HeMbIH CRaJIHpOM RpHBH3Hhl. 

IIo aToMy noBo.IJ:y M07-:RHO c;a;cJiaTL eru;e JHU.Ilh cJiep;ymrqee 

I\paTROe Jl.OIIOJIHeHHe. IlOJib3y.Hcb TeopeMoii 0 TOM, ~ITO RpHBH3Ha 

JJ:ByMepHOH reop;e3Hl'.I8CHOH B J.i:3HHOH T01IRe IIOB8pXHOCTH onpe

JJ;eJJHeTCH. RpHBH3HOM BMeru;aIOrr(ero rrpocTpaHCTBa B 9TOM TO~IRe 

B HarrpaBJieHHH, rreprreH]J;HRYJIHpHOM R IIOBepxHOCTH, 1'1 IIOJib3YHCh 
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U3BeCTHLIM )1/fH ROHcpOpMIIO-~BRJIJ.JJ{OBDJX npoc:iipancTB B1>1pame

n11es1 .n;:uI T0H30pa Rpl!IBM3HLI' 

Rill, lm = gil' 81wz - - ghl8 i?n - gim8hl + g!?msil' 

J"'A€ ~·ii~ -- Cl1::\1MeTpJ.flIHhlll TeH30 p BI:l):(a 

.<.; • 1· == V · 1 't' - V ·'TV 1 't' + -2
1 

g · 1 grsV2't"Vs't'' 
i " 1 " 'l, tl. 1 i 

'\1omno rroRa3aTI>, 1ITO n:p.MBl13Ha K .1 ;a;ByMepHoti reo;i;e3n:11ecRoii 
i l. 

noBepxHOCTH, onpe;a;eJIHeMoii: AB.HHMMM )];BYM.H Roop;a;MIIB.THLIMI1 

OC.HMJ.I i J.I k, 6y;neT lB1eTb 3UaR' COBlla.n;arorn;J.I:tt co 3HaROM 06'!>

el\IHOii RpHBI13H"bl, T. e. Rp1IBJ.I3Hbl BMeil\3IOII(ero npocTpaHCTBB.. 

~eiicTBJ.ITeJibHO' BBOAH B JJJtHJIOH 'fO'IRe p1n1aHOBbI ROOp,D;HHB.TLI' 

rr. e. ROOpAJ.IHaTI>I, onpe;a;eJIHeMhle HanpBBJUilOII.\11.M BeRTOpOM JI 

J(:IJ.IHOH' OTC1UfTl>IBaelifOH B~OJl h COOTB€TCTBYIO~e ti reo.n;e3J.I'-IeCROH' 

l\'TOIBHO, KaH J.I3BeCTHO, IlORa3aTh, l:JTO HHTepecyromaz Hae Be:nr-

K Rih rn IT 
'I.Hila ill paBIIa u .. 

0
. __:__ u ---;;--- • pn 3TO:\-I J.ICITO~H>3YC'l:CH OCHOB-

bub f{lf. b rnb hi 

noe reoMeTpMTieCROe 3Hal:lenue IlOHffTMH RpHBH3HbI npocTp3.HCTBa 

H HarrpaEJl eHJ.IH .n;aHHofi ABy~rnpHo:ll rr~locnocT11, H 1·0 oocTOHTeJib

cTBO,. lJTO pRMaHOBhI ROOpAlUI3Tbl B TO me BpeMJI 6y;a;yT reo;a;e3M-

c1ecl\J.IMJ.I (:ii. e. J];JIH HMX ,r:rttppepeHIUia;IJ)Hl>Ie napa:'.\rnTplU I'fll 6y.n;yT 

paBHnI HYJtIO ). 

TaHJ.I:v1 o6pa30l1, Tf..JIH ROJI4>opl\1Ho-sBI):.:IIIJ-(OBOl'O rrpocTpancTBa 

B. ., ., 
/( == 1 l, ii 

ill " .. e·11 - !! .1 g· .1 

- gii 8kh - ghll 8ii 

giighk b1:L 0 {t '-''l~'-'l{ 

iJ2-r ( d"C "\ 1 ~ ( <J-r ) 2 
sii = o'x2 - \ ax. ) + 2 ."-! i>xi JI gill = w~ih (w = e2'"), 

J i \ l, / 

a gilt = ! ~iii. Hpll STOl\f HCIIO.ITb3YIOTCH COOTHomeHHH 

1. <h 1. aw 
'T == In w· -·- == ---

2 ' fJ.i.. 2w ox. 
i i 

fJ2": 1 r ow ) 2 1 a2w 
>h.·?- = - 2w2 1

\

1 

a."-'. + 2w ar? . 
. i i 1 
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TaR RaR l(JIH rroJJ;aBJIHIOrqero 60.nbIIUIHCTBa cocTOHHHit JII06I>rn 

rrapI>I l:.J3CTH:Q pa:BHOnpaBHLI, TO B no;a;am1HromeM 60JII°}IIUIHCTBe 

cJiy1:raeB /( ih OJJ;HHaROBLJ AJirr pa3JIJiqnLix nap. CR.i1a,n;1>1BaH rro-.:rJieH ... 
n 2 

HO 2 COOTBeTCTBYIOH~HX paBeHCTB M YMHOllia.fI Ha -n, ' IlOJIYlIIIM, 

cpaBHFrnarr c no.nyT.JeHHI>IM BL1nie ocHOBHLIM B1>1pameH1IeM l(J1H R, 
TITO aHaR Ki11. B 9THX cJiyqaHx 6yJJ;eT onpel(eJIHTbCH 3HaRmu R; 
HMenHo: 3~ra BeJIJil:IJIHa K ik orrpeAeJIHeT B ;:i:aHHOii: TOTIRe 6h1C'l1p0Ty 

pacxo;a;mvIOCTII reOAe3JI"t_IeCRHX' IIp1IHl1l(Jiema~HX )J.aHHOM reOl(€31I

TieCROH IIOBepXHOCTII. I'eoAe3JiqecRaH 1Re IlOBepXHOCTL MOif~€T 6bITb 

rrocTpoena Tan~, "l!TO oHa 6yAeT rrpoxol(MTb qepea Jiro6yro rrapy 

reoAe3HlieCRHX. CJiell;yei:r JIHIIIb HM€Tb B BHAY, -.:rTo Rp~BH3Ha 
npocTpaHCTBa J?, B3HTa.fI B AaHnoif TOqRe, He 6yAeT, Boo6m;e 

rOBOpH, Ol(HHaROBOH B pa3JIJil:IHl>IX l(ByMepHbIX Hanpa.BJielIIIHX, TaR 

RaR B npoTHBHOM c11y•1ae no TeopeMe Il.Iypa E.pHBM3Ha 61>1.rra 6I>1 

nocTOHHHOH JI ]J.JJH pa3JIHlIHI>IX To11eR. B c1IJ1y TOH me rrplPUUibl -

HeIIOCTO.fIHCTBa Rp1IBII3Hb! ~ lIOBepxHOCTb reol(e3HlJeCRaH B o;a;noii 

ToqRe F (B rrpoTHBorroJiomHocTL npocTpaHCTBY Jlo6aqeBcRoro) He 

6y;a;eT, BOo6me rOBOpH, TaRofi: B ApyrHX TOl:IRax. 

y CTaHOBIIM npHM8ffl:1l\10CTl> BhIBeAeHHOro yc.JlOBMH R CIICTeMaM, 

HBJIHIO~HMCH o6"I>eRTaMH cTaTHCTn-.:recRo:ti MexaHMRH. Bv-;a;eM Hc

xofiHTb H3 npeJJ.rrOJIO!ReHHH (no CYTH MeTOAa, Boo6~e ro~opH, He 

o6H3aTeJILHOro), l:ITO ITOTeH:QIIaJlbHaH 9Hepr1IH BC€H CIICT€Mbl B 

I.(€JIOM MomeT 6b!Tb npel(cTaBJieHa Ra:I\ cyMMa IIOTeH:QHallbHbIX 

9Hepr1IH norrapnoro B3alIMOJJ;€HCTBII.fI 1:1acTH:Q, o6pa3YIOIIJ.IL"Y CHCTeMy. 

Tor~a AJIH OCHOBHoro HHTepecyIDJ.Qero Hae BhlpameHHH RpHBH3HI>I 

M07RHO noJiyqHTb cJiel(yIOm;He BCIIOMOraTeJibHI>Ie COOTHOIIIeHlUI: 

H 

~ 2u' (rih) 
=~ +u"(r. '. r.

1 
1ll 1 

il-t. i l 



R == - --Liw- - -- - grad w 1 ( 1 3) '1 2 
nw2 4 2n w3 

rrpM 60JiblIIHX n BCerll;a cymecTBeHHO OTpMJJ;aTe;IelI, TO H3 rroJiy-

1.JeHHOro Bl>IpameHMH ):(JIH 11u cpa3y MOIBHO 33RJnoqHTh ]J;JIH Cif YLI8H 

RYJIOHOBa IIOJIH 0 IIOCTOHHHOM, BO Bcex TOqEax npocTpaHC'I'Ba, 

BhIITOMH8HHR ycJIOBHH OTpH~aTellbHOCTH EpRBH3HhI. 

Ae:HcTBHTeJibHO, ):(JIH EYJIOHOBa rroJIR npH JI1061>1x 3HaHax n 

rrpH JII06oii B€JIHqHHe B33HMO):(eHCTBYIOIIJ;JIX 3apH):(OB tl.u TOmp;ecT

B8HHO paBHO nyJJro. CJie.noBaTeJII>IIO, Bcerna R--< 0. TaR EaR, no 

ri,eopeMe llpHIIIOY' rrpH Ry;roffOBCROM B33HMO)J;e:ti:c~l1BllH COCTOHHHH 

paBHOBecnH He MoryT 6nITb ocyrqeCTBJieHLI (3a MCRJIJOl:lCHHeM cJiy-

11.1aeB, He rrpep;cTaBJJHIOII(HX HHTepeca), II TaR RBR BCHRaH Benp8-

p:bIBHaH '1> yHRQIIR lJ;OCTHraeT cBoen TO"LJEoii Be pxHe:fi rpaHun;1>1, 'l'O 

MomHo name YTBepmnaTb, "TITO, Booom;e roBopH, co6JIIO]J;aeTcH He 

TOJibRO ycJIOBHe a''' IIO H yc.sIOBHe a"'' T. e. Rp11BlI3Ha 6y]J;eT 

H3MeHRTbC.H B o6~uacTn c OTPHllaTefl.bHOB Bepxnei!I rpanMn;efi. 

A1IaJiorR11Hoe YTBepm):(eHHe 6y):(eT cnpaBeJ.lJIHBO ll;JJH Bcex rrpa1~
TlP-1ecEH HHTepecHhIX cJiyqaeB CHJI npHTH:meH11H. B sTux c;iyqaax 

ORa3:I>IBaeTCH, LJTO MHOroMepH:b!ll orrepaTop Jlan;1aca OTpHn;aTe:rnH. 

Harrpn~vmp, ]J;JJR cJiyqaJI cTerreHHoro 3aRoHa rrapHoro B3aH~IO)l;eii
cTBHH: 

flu · O 
CJie):(oBaTeJII>HO, npH rx > 0 orrHollleHMe - > 

u 
CH.;iax np:HTmReHHH u < 0' ~l'O 

II' TaE RaH rrpn 

n rrepBIUii qJieH B Bn1pameHMH ]J;nH RPHBH3Hl>l, TaR me fiaH n 

BTOpo:H, BCer]l;a 6y)::(eT OTp:nn;aTeJibHbJM. 

ToT me pe3yJibT3T 6y;a;eT no~'IYLiaThCH rrpH rroRa3~TC;tbHhIX 
HaX B33HM0):(8HCTBJ.UI. 
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~ 

HarrpH:\-IeJ), ecnn u (r uJ == Ce"ih, TO 

(,( 

U, (i" ) _ Crx r;h. 
ik - -- -2- e " ' 

,.i k 

a a 

,, ( ) C 2rx ;:---1 Ca2 r·h 
ll r. = --- e i ~ + -- e i, ih 3 4 :0 

,.ik ,.ih 

:T. e. A;rnr cnn: rrpnT.aawnHH npH C < 0 Be.rrJIT.11iJHa flu < 0. 
Ta1n1m npn u (rill) === Ce -a.rih 

TaR RRR B II0)];3BJ1HIOII(e:u OOJII~IIIlfHCTBe COCTOJIBHit r.k ~ 1 
• 

'J., rx 

llpH Cl1~1ax OTTaJTRHBaHHH 3HaR Liu, Boo6m:e rOBOpJI, noao::mn

'reJTJ>Hl>IHt H 3HaH R 6y;a;eT Heon11e.l(eJreHHLIM. 0.l(HaRo aTo oHa-
3LrnaeTcH npaRTnqecr<H necyruecTimHHbIM, TaR RaR B peaJihHI>IX 

o6'1>eHTaX CTa? MCTJI'lieCROH MeXaHHt{II CIIJil>I OTTaJIRHBaHMH cymecT

BelrnLI .JUUIIh Ha ~rnJ.ll>IX pacCTOHHIIHX, ~raM, r~e BTOpoif llJleH B 

<flopMyJie A:LH Rp1IBH3BI>I 6y;a;eT 3Har1JITeJ1I>HO 60;1bIIIe rrepBoro. 

Ta:w: me, r;a;e rrepraJf1 -..1:ieH MOmf)T 61>1Tn 60.T1nme, JIJJII TaM, r;a;e 

OH 6y;a;eT Toro me rropH.l(Ra, npeofom,l(aIOT CJ'GILI rrpHTHHWHHH' rrpn 
UOTOphIX o6a l.Vlelfa 6y.n;y1· H:\'1e1'h OlllIH 11 TOT aw OTpliilaTeJJJ,Hblll 

3HaH. 
• 

Ae:licTBJITeJlhHO, D;JIH -r.1acTo up11HHMael\uux THnoB CJIJI MOJWHY ... 

LJ A+B( > ~~1Hpnoro B3aIHtonencTBIIH n11;a;a u ~ - -m --;, npn ycJIOBHM n ni ,. ,. 
H n u rn HaCT0~1hHO 60JihIDHX, T.('r00hI MOIBHO 6LIJIO rOBOPIITh 0 

CTO.:rRHOBeHIUIX) no:1yTI1IM AilH BelHPfHHLI} rrporrOp:Q1IOII8JibHOH 

H'f)HBH3He, B UpHMeHeHIIH l-\ C;Iyl.mIO CTOJIRHOBeHII.H OJJ:HOit napnI 

M0:1cnyJ1, np1103JiiI\eIIHYIO (fJopMyJ1y; 
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rAe C - HeKOTop1>1il noJIOrHllTeJibH:E>IiI Roacp<;I>MIJJieHT nporropu;u:o

HaJibHOCTJI. IlpJI 6oJILIIIIIX r cyrn.ecTBeHIIIUM 6y.n;eT rrepBoe CJiarae

.:v1oe, a rrpJI MaJibIX - TpeTbe, TaR qTo B o6onx cnyl:l a.Hx sHaI~ 
KPJIBH3HIJ 6yp;eT OTpJI:QaTeJibH:bIM. ToT JRe 1)e3yJinTaT cJieAyeT, 

ROH81IHO' II 113 pacCMOTpeHH.fI IlOTeIIUMaJia B3aHMOJJ;8HCTBHH B <f>opMe 

Mop3e. 

IlpJIBeJ];elVI eme JJ;ORa3aTeJILCTBO Toro' l:.JTO BCTpeqaIOII\l1eCH B 

3aAac1ax CTaTl1.CTJil:.IeCROH <f>JI3HRJI o6JiaCTII IlOJIO»\JITeJibHOII HpM

BJI3JihI 6y.n;yT yJl:OBJieTBOp.HTh npnBe.n;eHHoMy BI>JIIIe yc.rroBMIO a": 

llfl < ~--' rAe M 2 -TO"t.IHa.H BepxHHH rpaHlU\a Hp11Bl13Hhl BO BC81\I 

npocTpaHCTBe, a l- TOqHaK BepxHHH I'j)aHH:Qa J];.TIIIH})J reop;e3M-

1I€CROH .n;yrn B o6nacTJI nonomJITeJihHOii RpIIBM3HbI. Bhlno~ineHHe 
CJiep;yromero yctITOBl1.H, CB.fI3DIBaIOJJ.:(ero BeJIH"t{HHIJ RpMBJI3Hb1 c J{Jil1-

Hal\nJ reoJ];e3Hl:JeCRJIX 0Tpe3ROB, 6yAeT npn a:roM O~IeBM):(Hl>Il\I . 

CJieJJ,CTBHGM IT0)];8.BJI.HlOII(e-60.rrbn1ei1 BeJIH"llllHbI o6nacTeil OTpJII~a- ' 

T€JH:>HOH RpHB113HhI. 

TaR Kai-; paccMaTrrrrBaeTc.R .D;JIMH.a reoJJ;e3JITiecRoro oi:rpe3Ka l 
n ROHqrnrypaQJIOHHO!Vl rrpocTpaHC'11Be BCeir CJICT€Mhl, TO 1 RaR BM)J,HO 

M3 o6mero BbipameHMH )l;JIH MeTpHRH npocTpaHCTBa npH 3aJJ:aHH0lI 

HOH<f>Jirypau;nM 11acTe:fi, pacrrpeJJ;eJieHJie sHeprn:H MemJJ;y l:.l8.CT.HMII 

HecymecTBenn o JJ;JIH BeJIMIIHHb1 l. Cym:ecTBeHHo speMH npe6h1Ba

HJIH CIICTel\lhI n o6JiaCTH c IlOJIOmJITeJibHOil RpHBH3HOit' T. e. B 

ooJiaCTJI, rp;e BTop1>1e rrpoM3BO)l;IILie BeJIHRH no cpaBneHnio c oT

HOrueHJieM RBaJJ;paTa nepBhlX 11pOJI3BOl].Hb1X R BeJiuq:«He pa3HOCT11 

Eo ~ u. JierRo BJID;eTb, 1-lTO npn CTOJIHHOBeHH.fIX, JICil.b!TbIBaeMLIX 

"CiaCTl1.:Q8H JI xapaRTepJI3yeMI>IX OT6pacbIBaHI£eM 1:1:aC'l'MUI)I B pe3RO 

B03pacTaromnx ITOJI.HX B3a.HMOAe:fiCTBH.H, BjJ€MH 6y.n;eT H3M60JibilllIM 

nJI.H :!\-I8)l;JieHHO )l;BHmymJIXC.fI -.:.1aCTlU\. OHO 6yJJ;eT Tel\! OOJibme' -.:.Iel\1 

Me)];JieHHee JJ;BHlli€TCH 1:18.CTllQa. 0}.VIaHO 3TO Bpe~I.H He B03pacTae:r 

6e3['paH.Mqno: ):(JIH ):(OCTaT01:IHO Mel].JieHHLIX ·qaCTlU.( BCeI~Jl:a MO»\HO 

orpaHJI't:IJITl">CH HBa,u;paTJI"lJHhlM.H 1-JJieHaMH B pa3JIOffieHIUI IlOJIH B cTe

rreHHOH p.Hp;. Ho Tor.n;a BpeMH ABJimenJIH He 6yn;eT 3aBMCeTh OT 

CROpOCTJ.I JI 6yJJ;eT onpe.n;eJI.RTI>CH nepHOJJ;OM COOTBeTC'l'BYIOIHero 
r 

rapMoHn"t.iecu:oro ocu,MJIJIH'fOpa, T. e. 6y):.ceT paBHO 'T === 1 / ';
2
u • 

~ fl - ax2 
JlpM 3'1'01\1 )J;"JIJIHa reOA83111l€CROrO 0Tpe3l\a oyJJ;eT paBHa 

l = "'V<e6 ~ u~l:aihqi q" v,n 
a2u 
dx 2 

r,u;e m - .Macca O)lHOII l.IaCTHill>I, a u - IlOT€1IIJ,UaJibHOe none B 

n-1\1epHOM rrpocTp8.HCTBe. 
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lJ u p.n A..tHi .nuuuAUJ-fi.l'UV.lVJ(J v~uu.cu1 .n pa . .tuHHt.b1 ui:l.J:::S~,u.u1~1u UU.Jlhill.lle 

BeJIII"t.JIIHhl, a HMeHHO npeHe6pera.H 13CeMJ.I OTplin;aTeJII>HbIMH llJie

HRMH (- grad2 u) II 3a:MeH.HH Ram.n;yro l3Topy10 llp0113130)l;HYIO 
,,.,., ~ 

3HRtI€HHeM Hal:IOO.JibI.IIelI 113 HHX, IIOJIYqlIM: 

1
1 a2w I 

R~. w2 ax2 >M2 

II Ta:f\ RaR w = m (c:o -u), TO 

1 it 
=== <~-2 

IlpH13ej],eHHOe HepaBeHCT130 MOmeT 61>1T1> noJiy1:ieHO ll 13 He

CKOMhKO IIHOH ~OpMe H 6y.n;eT, ROHe~HO, cnpa13eAJIH13hlM II 13 cny

IJ ae OTHOCIITeJibHOrO }J;131IiKeHH.fI }J;BYX qacTIIIJ; c .n;ocTaTO"LJIIO MaJioit 

OTHOCHTeJibHOM CROpOCTblO. 

I-Ieo6xo,n;HMo e~e noRa3aTb BhIIIOJIHeHMe 13Toporo ycn:o13H.H paa
dR 

~1em1Il3aH1I.H -ycno13M.H 6: npoH3130,n;Ha.H ds orpaHH"LJeHa c13epxy. 

TaH RUT\ HpH13H3Ha R ne Moi-HeT IIMeTb pa3pLI130B HeIIp~phl13HocTII, 
dR 

To ds :!.v1omeT cTpeMHTbC.H R 6ecR0He"L1nocT1I J.IHIDI> BMecTe c R, 

T. e. JIII6o rrp11 E 0 - u, cTpeM.HlllJ3:MC.H R HYJIIO, JIH6o rrpH Heorpa

HH"t.JeHHO:M poc'l'e IIIJOII3BO)l;HbIX. 

B cny"L1ae CIIJI IIplIT.fiiReHIIH, HaR yme C'013op11Aocb, nplI Bcex 

BCTpeqaro~lIXC.H IIpaHTIIqecH'.II TIIIIax CIIJI 133aHl\IO.n;elicT13ll.H, MHOro

MepH:bIM onepaTOp Jiannaca, npH:MeHeHHhIH I\ IIOTeHIJ;IIaJibHOii 

aHeprlIII u, oTpHn;aTeJieJI. IIoaToMy HeorpaHII"LieHHLI:fi pocT npo113-

1Jo,n;H1>1x (HMeIOIIJ;Hll MeCTo·, ecJIH He npHHHMaT:b 130 BHHMaIIHe 

IIO.H13n.Hroru;n:ec.H rrpH ;a;ocTa·ro"LlHO 6oJibillOM c6JI1IJRelU11I CIIJlbI OTTaJI

RHBaHIIfI, T. e. ecJIH He yq1ITbIBaTb ROHeqHOCTh paA1Iyca qaCTIII~) 
He MO'I~eT IIPIIBeCTII B 9TIIX cJiy~1a.HX I\ HapynreHIIIO ycJI0131IH 6 
(13enHlJIIHa Eo- u IIplI 3TOM, ROHe"LJHO, He MOmeT cTpeMHTbC.fI 

R Hynro, TaR RaR IIplI fl})IIT.HIReHIIlI u < 0). 
Ilp1I CIIJiaX OTTaJIRHBaHH.fI u > 0 II B03M07RH:bl IIOCJie,l(013aTeJib

HOCTII TaHJ.IX cocTO.HHIIii, qTo e0 - U--7 0. 0.n;naHo nplI ,n;BMH~eHIIII 
l.JaCTHU:' C13.H3aHHOM c TaRHM CTpeMneHIIeM H npe.n;eny 7 E3aHMHI>Ie 

paccTO.HHM.H "IIaCTIIIJ; 6y}J;yT CTpffMIITbC.H R npe.n;eny' OTJIH"CJHO:.\IY 

OT HYJI.H, II 130 13C.HRol\I cJiy~1ae nepE:bie II 13TopLie npon3130JJ;Hbie 
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OT rroTeHI.J,HaJibHOH ottep1'111.H HaaHMOJJ;eHCTBHH uy A.yT cTpeM.11.ThC.ff 

H: neR0Top1>nr RoHeLJHI:>IM npep;eJiaM.. Ho Tor;n;a MOmHo YT13epm
dR 

~a Tb, l.JTO 3Ha1n1 R JI ds 6y)l;yT oTpHU3TOJihHl>IMJ.I, JI HaR R TaH 

dR 
M ds 6yJI,yT CTpeMJ.ITbCH He R + oo, a R - ro. AeiicTBHTeJ.IbIIO, 

B rrpHB€A€HHOM Bbime OCH013HOM 131>IpameHJ.IH AJIH H(HI13113Hbl 13TO

JJOM (Bcer;n;a OTpHUaTeJibHl>IH) LJJieH -Tp€Tbero II0p.H,[(R3 OTHOCH

T€JibHO e:0 - u, a nepnbIH qJieH - 13Toporo rrop.HAHa. IloaToMy JI 

B STJ.IX cJiyLiafIX ycJI013J.I€ 6 He 6y~eT HapynreIIO. 

ll, 0 CIIX nop MLI J.IM8JIH B BJ.IAY JIHIIIb IIOJI.H B3aHMO~ffHCT.l3HR 
-cracTei1: CHCT8M:OI, HO, RaR JierRo .BH)l;eTI:>, Ramu B.bIBO)l;LI OTHOCHTCH 

13 TOH me Mepe 11 n nOJI.fIM' npOHCXO,[(JIIIJ;lll\iI OT CT€HOK, orpaHH

't:IH13aIOm;HX c11cTeMy. B cJiyTJaHx, Ror;n;a nocJie;D;HJ.Ie cym;ecT13YIDT 

(a JIHmb OHM, B006ru;e rOBOp.H, rapaHTHpYIOT <f>HHIITHOCTb CHCTeMLI}, 

noJI.H 133aHMO]\eHCTBJ.I.H c HlIMJ.I ,[(OJIIBIIl>1 6LITb BRJIIOL1€Hl>I B Bbipa

IBCHHe ;D;JH:I oomet.i IlOT€HIJ;liaJibHOM aHeprHM. 

0 u 
TMeTMM eme cJie,n;yrom;ee: ycJI013J.I€ a ' BI>InOJIHJ.IMOCTb ROTO-

j)Oro IIpH rrpaRTH1I€CRH B3IBHbIX THnax CJ.IJI 1333HMO,[(€MCT13HH Ml>I 

TIOE\33.bIB3JIJ.I, CBOJ:{HJIOCI1 R Tpe60B3HHIO, ~T06bl JIU6o ne3.ue HpM

BH3Ha 6I>1;1a OT!lfi~aTeJ.ZI>HOH, JIH6o ~T06L1 06t,11aCTJ.I IIOJIOIBJ.IT€JibHOH 

RpMBH3H.bI 6DIJIH AOCTaTo~Ho MaJIDI. O~HaRo npnMep H)l;eaJibIIoro 

ra3a IIO)l;CRa3hIBaeT B03MOil\HOCTI> HeRoToporo o6o6Il\eHHH. ll,JIH 

pe3yJibTHpyrom;eii B€JIM'IHHl>I pacXO)l;HMOCTH re0,[(€3H"C.I€CHHX JIHHHH 

cyll\eCTBeHHa cpe;n;nH.H pacXOAHMOCTI:>. B o6JiacTHX noJI01iu1TeJihHOH 

tipU13H3HhI HOpMaJibHOe paccTO.fIHHe re0,[(€3HlJeCHHX - 13€JillqHHa, 

ROJie6Jiro:m;aHCfI no H€l{O'ropoMy 3aHoHy nepHO;D;lPIHOCTM, a 13 o6Jia

CT.HX oTpH:QaTeJibHOii HpH13M3HhI - 13eJIHLJHHa, 1303pacTaromaR no 

SHcnoHefII~HaJibHOMY 3aHoHy .. IloaTOMY rrpH 3a):{aHHhlX B€JIHlJHHaX 

RpHEH3IIbI JI npH ycJI013HH, qTo o6JiaCTil OTplll(aTCJILHOH RpH13H3HlJ 

CJie}J;ylOT npH }J;BJ.ImeHHH no TpaeRTOpHH }J;OCT3TOlJHO CHCTeMaTH

"l1€CHH (T. e. c l:JaCTOTOH, He y6.b1B3IOII(HH CJIMIDROM 6I>ICTpo), pP

ayJibTHpyroma.R paCXOAHMOCTI> 6y)l;eT 'f3ROH me, RaR ecJIJ.I 6.bI 

I~pIIBH3H8 6IJJia B€3D;e OT[)lIUaTeJibHOt.i, HO HMeJia COOTBeTCTBeHHO 

MeHbmyro BeJIHqJ.IH~. CJie;D;o13aTeJibHO, MOmno ,n;yMaTh, qTo nocJie,n;

Hee ycJIOBHe, 13b1ITOJIHHIOID;eec.R JI npu 'l.IHCTbIX CHJiaX OTTa.JIRJ.I13aHIUI, 

HBJI.H€TCH (13M€CTe c ycJIOBHeM 6) ,[(OCTaTOLJHbIM (II, ROHfflIHO, He

o6XO,[(lIMLIM) ycJIOl3Hei-1 pa3MemHBaHHH. B To me BpeMH, RaR BJ.I)l;HO 

H3 rrop.HJJ;R0130H oueHRJ.I BeJIJ.IqmIIJ npoH3130,[(HOfi, npH CTOJIRHOBe

IIHJ.I Hen:oTopoti napI:>I LJaCTHI,i - o6JiacTb, ,n;nrr RoTopo:fi u > kT, 
6y,n;eT o6JiacThlO OTPJ.I:QaTeJibHOH RpH13H3III>I; c ,n;pyroli cTopoHIJ, 

RaR TIOn33bIB3eT C3M tl>aRT npHMeHJ.IMOCTJ.I CTaTHCTHHH ( o6paIQeHJ.Ie 

R ROTOpo:H He o6pa3yeT 3)J;€Cb, ROHffqHo, nop011HOrO Rpyra), ~JlH 
ITO}J;3BJI.HIOII(ero 6oJibllIHHCT.Ba Ha~aJibHLIX COCTOHHJ.IH CTOJIHHOBeHJ.IH 

t:IaCTJ.IIJ; pacnpe}J;eJieIIhl BAOJib <.f>a30Bl>IX TpaeHTOp:niI COBepmeHHO 

peryJIHpHLIM o6pa30~I. 



I-\p01vre Toro, 113 cRa3aHHoro cJie,n;yeT, l:JTo, RaH yn:\e Heo,rv10 -

HpaTHO oTMe-qarroc1>, Ao e T a To q H o e ]l:JIH rrpHMeHHl\toeTH cTaT0-

cTIII\H pa3MeIDJ.IEaHHe 6y~eT ocyn\eCTEJIHTI:>CH Yil~e npn ;a;ocTa To~rHo 
6oJibIIIHX BeJIHl:llIHax na-qaJlhHLIX o6JiaCTeH. 9TJ.I 06J1acTH TfiOJIIBHLI 

61>1T1. TaHOBbI, 1JT061>1 He cyn\eCTEen11:01 OLIJII1 rre uaqaJIJ->Hhle co

cTOHHlifl cncTelVlhl, HOTopue peaJIFJ3yIOT Heco1'J1acHoe c YTEepm}l;e~ 

HHHMM CTa'fl1CTIIRH (E 11acTIIOCTl1, c Tpe6oEaH110M II3EGCTHOii pery

JUipHOCTH - H3EeCTHOro TIOCTOHHC'I13a "LJaCTOTl>l CTOJII~HoBeH.HH) IIo~ 
Be,n;eHHe CIICTeMbI. 

C,n;eJiaeM eru;e ]];Ea KpaTRIIX 3aMeqaHHH .. 

A.. IlpHEe,n;eHHoe B1>1rne ;a;oHa3aTeJILCTEO ycTaHOEJieHHH paBHo

MepHoro pacnpe,n;eJieHHH EepoHTHOCTefi, T. e. ):(ORa3aTeJibCTEO pa3-

MeIIIHEaHH.H, OIIHpaJioCb cyru;ecTne1uihlM o6pa30M Ha E03MOIBJIOCTL 

CEe,n;enHH 3a)laru1 pellleHJI.fI ypaEHeHJ.Iti ):(EIDf\eHHH -C.JHCTOH Mexa

HIIRH H 3a,n;a qe Haxom,n;eHHfI reo;a;e3H-crecRIIX JllIHHH COOTEeTCTEYI0-

11\ero }JILl\1aHOB3 npocTpaHcTEa. lina.qe rOBOJ)H' BTO ~oRa3aTeJibCTEO 
onnpaJIOCb Ha IIOTeHI.tHa:rnHbIIi xapaRTep IIOJieii - Ha He3aBJ.I.CH

MOCTb ,n;eHCTEYIOm11x Men~AY "t.JaC'l'HMII CHCTeMI>J CHJI OT CROpOCTeii. 

c BTHM CE.H33HO TO o6cTO.HT€JibCTEO, qTo 13 cay"t.J3HX, Rorna ClIJib1 

yme He IVIoryT paccMaTpHEaTJ>CH Hal\ lIIlCTO IIOTeHa;HaJ]bHLie, HarrpM

Mep' npH Epa1n;eHHH CJ.l.CTeMl:>I IIJilf npH Ha.TniqHJ.I MarHIITHoro IIOJIH, 

6ylJ.yT cyru;ecTEOEaTb OTRJioHenHH oT 06m11x YTEepmneHH:fi cTaT11-

cTIIHH, OTHOC.HI.qHXC.H R ·cTau110HapHoCTJ.I II He3aBHCHMOCTH OT 

HaqaJibHOrO COCTOHHHH <:f>y1ua.i;Hii pacnpe]J;eJieHH.H 13 pa3oEOM n:po

CTpaIICTEe. TaRHe oTRJIOHenJ.I.H 6y,n;yT cym;ecTBOEaTb H npH naJIJiqH11 

noJiynpon11n;aeMbIX neperopo}l;oR: noJ1.03yacb npe.n;cTanaeHHHMH, 

no;a;o6HbIMH 'reM, I:\OTop1>1e pa3EnBa.~ OpnmTe:iiH [ 1] II pH pacc.MoT

peHHH peaJibHhlX ra3oE, MOIBIIO naJ1HqHe OCMOT1I1IecRoro ;n;aBJleJilf.H 

paccMaTpH13aTL RaR npO.H_!lJleHue HeIIOTOHl~Ha:IbHOrO xapaHTepa cn:1. 
OTH Tpy~HOCTH OTMe"l13JIHC.h E ApyroM MecTe pa6o'l'bI JI cBH3aHM, 

B -c.1aCTROCTII, c napa)l;ORcaJihHbJM pe3y~'lhTaTOM H:JiaccHqecROfI CTa

TIICTHqecROH MexaHI1RH - HyJieBoit )lHaMarHHTHOM BOCIIpHlI:'.YiqH

BOCT.blO. 

B. IlpnEe;ri.eHHI>Ie pe3yJibTaTl:>I BbI.HCHHIOT npnl.JHHbI cnpaEeA.1fH

nocTH c<JlopMyJil1J)OB3HHOM illpeAHHrepoM [39] B ero pa6oTC «06 
oopameHHH 3aHOHOE IIPIIPOAhl» (1931) TBopeMbI 06 o6paTJIMOCT.l1 

Ma:HpocRoII1rc.1ecn~HX ypaBHeIDifi. B TeopeMe UlpeAIIHrepa YTBepII-\

naffrca, -qTo, TIOlJ.06HO TOMy, RaR paccaCbIEaHHe <.l>JIIORTyan11:fi -

TeMIIepaTyphl IIJ!H IIJIOTHOCTII - c ITOAaB;uno~e:iil BepOHTHOCThIO 

IIpOHCXO]J;HT B HanpaEJieHHII, o6paTHOlf HaupanJ1eHlfIO rpaAHeH

TOB, B03HHRHOBeHHe <}J.JIORTyauHii c IIO}J.3B;u:rromei1: BeponTIJOCTblO 

npOHCXO):(IIT 13 TO"lJHO npOTHBOIIO;JOrRHOM HanpaE.JieHHU - HanpaEJle

HIIH caMHX rpaAHeHTOB. CtPOPMYJIHpoBaB BTY TeopeMy, llipe}l;11Hrep 

IlJIUieT' qTQ OHa HacTOJibRO IlpOTHEOpe-LJJIT HeROTOphll\:1 HarnnM 

npe,n;cTaBJieHJIHM 0 BepOHTHOCTII MaRpOCI-\OHJiqeCRIIX npon;eccon, l:JTO 

H€CMOTpH Ha CBOIO 6o~IbllIYIO npaB)lOIIO):(OOHOCTb He MOiReT Ra3aThCH 
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6eccrropHO crrp3B8AJilIBOH. ll.3 rrp1IB8A8HHl>IX pe3yJILTaTOB CJieAyeT 

IIpHMOe AORa3aTeJibCTBO 3TOH TeopeMbI, .HBJUIIOm:eiic.H, TaHIIM o6pa-

30M, aeo6xOAlIMI>IM cne~CTBIIeM <f>YHAaMeHTaJibHLIX IIpHHI~IIIIOB CTa

TlICTII~ecROH MexaHHRH. 

§ 5. IIpocTpaucTBO Ha'.laHLHLIX co,~ToHHHii. 

PaBHOMepHOCTL pasMeIIIHBaHHH 

Bo3bMHM H Ha lJeCTBe HaqaJII>HbIX II .ROHeqH1>1x 06J1acTeii npHl\:Io -
yrOJI.bH:b!e napaJIJieJieilHITeAI>I B 2n-.MepHOM cpa30BOM npocTpaHCTBe 

o6'DeMa An c pe6paMn, napaJIJieJibHhlMII oc.fIM RoopAHHaT. ~oRan\eM 
paBHOMepHOCTb rrpoI~ecca pasMeJITHBaHIIH OTHOCHTeJJbHO B:nr6opa 

TaRHX HaqaJibHbIX o6JiaCTeit, .HBJI.HIOID:MXCH pesyJibTaTaMII lICXOl-f.HhlX 

OIIl>ITOB H OTHOCIITeJil>HO Bhl6opa ROHeqHhlX o6JiacTeii, HBJIHIOID:HXCH 

pe3yJtbTaTaMH OIIbITOB, ROHCTaT:npyrom:Hx ycTaHOBJieHHe paBHOBeC

HOro pacrrpeAeJJ.eHIIH BepoHTHOCTen. HHLIMII cJioBaMH, AOHameM, 

11To Mepa qacTH HaqaJJbHOro napan:.aeJierrnIIeAa, nepeme~me:H sa 

BpeM.fI t B IIeROTOpLIH HOHeqHLIM rrapaJJJieJieJIHIIe}J;, OT.i'IHqaeTCH OT 

Mep1>1, COOTBeTCTByrom:eii paBHO:M:epIIOMY pacnpeAeJieHIIIO~ na CI\OJih 

yrO}J;HO MaJiyro BeJIH'qHHY e:, HOJII:t CHOpO BpeMH t 6o~IhIIIe COOT

BeTCTBYIOID:lIM o6pa30M Bhl6paHHOro BpeMeHII T (e:), HaHoB 6bI 

HH 6hlJI H HaqaJibHl>IH lI T-.l0lI€"lIIlLIIT rrapa.ITJieJien.MileiAhI. 

AoRa3aTeJIJJCTBo onnpaeTCH Ha caMI>IH <!>aRT cym:ecTBOBaHR.H 

pasMemIIBaHIIH (ycJIOBHHM ROTOporo 61>VI IIOCBHm:en rrpe]J;I>I}J;ym:HfJ 

naparpa<!>), T. e.' BO-nepBLIX, na TO, lITO A~iTH 3aAaHHOii rrapI>I 

o6~acTeit n, B "lJaCTHOCTM, npHMoyroJibHhlX rrapaJI.rrenenHrre]J;oB 06'1>

eMa An, AJlH JII06oro e: MOlliHO HaiiTB cooTBeTCTByrom:ee T (e:). 
0Ho onnpaeTcH, BO-BTOpLix, aa ynoMHHyTy10 B § 3 <!>nHHTHOCTb 

npocTpaHcTBa, T. e, Ha rrpn11aAJiem11ocTI1 paccMaTpMBae:M:oro npo
cTpaHCTBa R THny pIIMaHoBLIX rrpocTpaHCTB, o6Jia]J;arom:Ex TeM 

CBOHCTBOM, "t.ITO yrJIOBa.H Mepa reoAe3HqecRHX fIOJIYJIYTJei'r, )"XO}J;H

m:nx Ha 6ecROHff'-IHOCT1_,, paBHa HYJIIO no11TII Be3}J;e B F. i:ho cBoii

CTBO BhlTeRaeT lI3 "HOHHlIHOCTlI o6~eMa, HBJIHIOm:eitcH, ecTeCTBeHHO, 

He06XOAIIMbIM ycJIOBHeM B03M01H'.HOCTH ycTaHOBJI€HHH paBHOMe}J

HOl'O pacnpeAeneHHH BepOHTHOCTei'I. 

Paccl\loTpMM npocTpaHCTBo rrapaJ1JieJie1nrne,I(a 3a)"l:aHHoro 1'1u1a, 

T. e. rrpocTpaHCTBO, TOqRa:L\Ul noToporo HBJIHIOTCH TaHIIe rrapa;;i

JieJieIIHfie}J;bl. 8To rrpocTpaHCTBO, ecJIM orrpep;eJUITb paccTOHHHe ABYX 

. ToqeR A H B qepes p (A, B) = 1 -1n (A, B) [rrpIIqeM npIIHIIMaeTCH 

uaR ycJIOBIIe m (A) = m (B) = 1 ] ' oyp;eT MeTpnqecRHM. IlpM 8T01\1 

6y,n;yT BbIITOJIHeHhI TpH OCHOBHI>Ie aHCHOMbI MeTplIHII: 

1) p (A, B) > 0, rrpHTie:M: p (A, B) == 0 B TOM H TOJII>HO B TOM 

cJiy"llae, ecJIII A coBna;n;aeT c B: A = B; 
2) p(A,B)=p(B, A), 
3) p(A,B)+p(B,C)>p(A,C), 



~ eiiCTBH'fe,nLHO 

[1-m(A, B)] + [1 ~7n(B, C)]~1-1n(A, C) 

1+1n (AC)~ m (A·B) + m (B·C) ::::= m(B (A+ C]) + 1n (B [A·C]), 

t:.rTO oqeBHAHO, Ta:H RaK B [A+ C] = B H B (A·C] :=:-AC n Mepa 

8AAII'fHBHaH HeoTpH1~aTeJ.lbHaH cpyHEJ~HH MHOn\€CTB. 

PaccMaTpHBaeMo~ rrpocTpaHCTBO 6yJ~eT noJIH:OIM, T. e. BCHRaH 

<.f>yHAaMeHTaJ.ILHa.fI nocJieAonaTeJI1")uocT1> [rrocJieAOBaTeJII>HOCTb, YAO

BJI€'1'BOpHrom;aH yc;:roBHIO p (An, An+p)--?i-0 npH N --?i- oo ~.ITH Bcex 

·P > 0 II n > N] cXOAHTCH. AeiicTBHTeJibIIO, H3 B:OIIlOJ.rHen_HH npH-

' sHaRa Rom11 A.ITH ToqeR Ramero rrpocTpaHCTBa BLITeRaeT BhlIIOJI-· 

HeHHe ero ,IJ;JIH Ran\AOH M3 2 2n BepmHH rrapaJIJieJierr11ne,n;a, pac

CTOHHHe Men\AY RO'l'OphlMH onpeAeJIH€TCH RaR o6hlqHoe paCC'l'OHHHe 

ToqeR 2n-Mepnoro aBRJIHAOBoro rrpocTpaHCTBa. B rrpoTHBHOM cJiy-qae 

OAHa HS BepmHH napa.tJ1e.rren11ne,n;a MorJia 61>1 6hl'fb ,IJ;JIH Bcex 

napaJIJieJ.IeIIHIIeAOB nocJ.IeAoBaTenbIIOCTH saHJIIO"lleHa BHYTPL cpepu 

HeRO'foporo paAHyca E TaRoro, "lj'fO cpeAH CHOJib yrOAHO ,n;aJieHHX 

"IIJI€HOB IlOCJie~oBaTe;JbIIOC'fH HaXOAHJIHCb 6:01 qJieHhl c Herrepece

narom:HMHCH c<J>epaMH. Ho ~To npoTMBOpeqHJIO 6LI BI>ITIOJ.IHeHHIO 

rrpHsHaRa I\omH AJIH HCXOAHO:H nocJie,n;oBaTerr1>HOCTH, TaH RaH 

IIOCTpoeHH:Oie c<J>ep:OI COAepmaT qaCTH HCXOAHhlX napaJIJ.IeJieITH

rreAOB ROHelIHOif, onpe,n;eJIHeMO:H BeJ.IHqHHOii: E-Mephl. Oµ;HaRO, B 

CHJIY ITOJIHO'fhJ oBHJIH,I(OBa npocTpaHC'l'Ba, H3 Bhlll0JIH€HHH rrpn3-

HaRa I\omn lf ~JIH RaiR,I(OM nocJieAOBa'feJibHOC'fH COO'l'Be'l'C'l'BeH

Hl>IX BepmHH CJie~yeT CXOAHMOC'fb Ran~AOfi IIOCJ.Ie)J;OBaTeJibHOC'fH 

nepmnH R HeHOTOpoti cBoe:M BepmHHe. IlapaJIJleJienHITeA B, onpe

JJ.e.rrHeMhlii: 3THMH npeAeJJbHhIMH BepmHHaMH, 6yµ;eT, ff'IeBHJ{IIO' 

11peµ;eJI1>H1>1M )J;JIH nocJieAOBaTeJJbHOCTH An T. e., o-qeBHAHO, 

p(An, B) = 1-m(An, B)--fr0 np11 n--?i-oo. 

1Ieo6xoAMMOC'fb npH3HaHa I\OIIIH HBJIRe'fCH npHMl>IM CJieAC'fBHeM 

B.bIIIOJIHeHHH ancMOMbJ TpAyrOJibHHHa. ,IJ;eiiCTBJITe.JibHO: 

p(.An, An+p)<p(.i!n, B) + p(An.+p, B)--frO npH n--froo. 

PaccrvraTpnBaeMoe npocTpaHcTBO 6yAeT, oqeBH)J;HO, o6JiaAaTb 

cqeTHOii Bcroµ;y ITJIOTHOfi ceTLIO. TaRoi1 ceTbIO MoryT 61>IT1>, na

npnMep, napaJI<tT.IeJiennrre,n;hl saAaHHOro o6rneMa, paBHoro eAHHHIIe, 

c pe6paMH, rrapaJIJI€JibH:OIMH OCHM ROOp;n:uHaT, H c paI~HOH3JlbHhlMM 
ROOp,D;HHa'faMH BepmHH. 

B CHJiy AOIIOJIHHTeJII")Horo ycJIOBHH orpaHH"lleHHOCTn Bce:H pac

cMaTpHBaeMoii: ooJiacTH <J>asoBoro rrpocTpaHCTBa, T. e. orpaHH~.reu
HOCTH aprOAH11€CHOro CJIOH, Harne IIpOCTpaHCTBO 6yµ;eT <J>HHHTHLIM 

If 6yAeT o6JTaµ;aTb HOHff'IHOH E-CeTbIO (T. e. HoueqHl>lM MHOn\eC~J30M 
'f'()l.f PH M... jf,f ~ - - - /l.f n._ 'l'!=lHUM u '}'() TJJHJ R!=l'H~Tf()U TOU'Ulif A H~ -



mero npocTpaHCTBa MOF.I.tLHO HaIITH TaRoe Mi, qTo p (Mi, A)< e: 

)J.JIH JIIo6oro e:). ~JU:I nocTpOeHHH E-CeTH )l;OCTaTOqHO, oqeBH]J;HO, 

B3HTL MHOF.I\eCTBO napaJIJie..rrenHrre,u;oB c ,IJ;OCTaTO"IIHO qacTOH ceTbIO 

O}l;HOH H3 BepmHH H c }l;OCTaTOqHo MaJiblMH pa3HOCTHMII AJIHII 

pe6t:p. 

BJJaro)l;apH cym;ecTBOBaHHIO HOHequo:H e:-ceTH H cBo:ttcTBY noJI

HOTI>I Harne npocTpaHCTBO ROMJiaRTHO (T. e. 113 BCHROH 6ecnoHe1JHOii 

noc:.ie}l;OBaTeJI1>HOCTH ero T01Je.K MOF.1\HO BLI)l;eJIHTI> CXOJIHm;yrocH 

IIO,Il;IlOCJJe)l;OBaTeJibHOCTb), H )l;ame HOMITaRTHO B ce6e, T. e. BHJIIO

qaeT CBOII rrpe,u;eJibHLie TOlJRH. ~e.ti:CTBHTeJibHO, RaR lI3BeCTHO, 

nepBoe H3 ynOMHHYThlX CBOHCTB HBJUICTCH Heo6xo):l;HMLIM, a cono

RynHOCTb ynOMHHyThlX ,Il;BYX CBOHCTB HBJIHeTCH }l;OCTaTOqH:bIM 

ycllOBReM HOMITaRTHOCTH. 

Heo6xo,n;HMOCT1> nepBoro ycJIOBHH cJie)l;yeT H3 B03MOiRHOCTH, 

B c.rry-qae HapymeHHH aTo;co ycaoBHH, 6ecnpe)l;eJI1>Horo npoJJ;oJime

HH.H npon;ecca IIOCTpOOHlIH B3aHMHO HerrepeceHaIOmHXCH c<J>e1) 

e T ... 6 .., pa)l;Hyca 2 . aHoII ecnpe)l;eJII>HhlM npon;ecc npHBe,n;eT R nocTpo-

eHHID nocJie,IJ;oBaTeJibHOCTlf J~eHTpOB c<J>ep; npOTHBOpe11am;ei'.i npe~
no.rromeHHIO 0 HaJIIPIHH HOMIIaHTHOCTH. 

~JIH AOHa3aTeJI:bCTBa )l;OCTaTO"IIHOCTH ,IJ;BYX Ha3BaHHhlX ycJIOBHB 

H3 ;no6on 3aJJ;aHHOH nocJie)l;oBaTeJibHOCTH R (A17 A2 , ••• , An, ... ) 
cTpOH'l'-CH c.rre):l;yIOIIJ;HM o6pa30M nocJie)l;oBa.TeJI1>HOCTII R1' R2 , ••• ; R1 
onpe)l;e.JieHO, RaR TO MHOjJ~eCTBO TOlJeR R, ROTOpoe CO)l;epmHTCH 

B 0,1HOM H3 BRJIIO"':laIOm;HX 6ecI~OHelJHOe MHOIB€CTBO TOlJeH~ R c<J>ep 

none11Ho:tt e:1 - ceTH. 113 R1 cTpOHM no}l;nocJie}l;oBaTeJihHOcTb R2 

R2 c R1 c R, onpe)l;eJieIIHYIO I-\an: TO MHomecTBO To11eR R1 , ROTO

poe conepmHTCH B O]J;IIOM H3 BRJIIO"llaIOm;HX 6ecROHeqHoe MHOF.I\eCTBO 

TOqeu R 1 c<f>ep ROHe11Hoii e:2-ceTH 11 T. A·; npH11eM rrocJie)l;OBa

TeJibHOCTh en cXOJJ;HTCH I\ HyJiro. Ilo nocTpoeHHIO )l;JIH BCHRHX A H B, 
upHHaJJ;JieIBaIIJ;HX Rm p (A, B) < 2 En· IlocTpOeHHaH AHaroua.JIL

HhlM MeTO)-(OM, TaR, "IIT061>1 Bn E Rn, nocne)l;OBaTeJI1>HOCT1> TO"lleR 

B 1 , B2 , ••• ,Bn, ... 06pa3yeT Tenep1> Tpe6yeM)'"'IO ROMITaRTHYIO cxo)l;H

rqyrocH no}l;rrocJie}l;oBaTeJibHOCTb nocJie)l;OBaTeJibHOCTH R. ,[(eH:cTBH

TeJibHO: Bn+p (:: Rn+p C Rn, CJie.UOBaTeJI1>HO, p (Bn+p, Bn) < 2 en. 
BcJie)l;CTBne noJIHOThl npocTpaHcTBa nocJieJ(oBaTeJI1>HOCT1> Bn 6y}l;eT 

·CXO)l;HTb'C.H R npe)l;eJiy. 

TaR11M o6pa30M, B c11Jiy ABYX yRa3aHHLIX cBoiicTB paccMaTpH

BaeMoe npocTpaHCTBO rrapanJieJiennIIe)l;OB 6yAeT ROMnaRTHhlM'J MHaqe 

TOBOpH, ero ROMITaRTHOCTb 6y,I(eT CJie)l;CTBHeM ROMIIaRTHOCTII 9BI\JTH

}l;OB01'0 npocTpaHCTBa BepmHH napaJIJieJieITHITe)l;OB. 

AoRa3aHHaH HOMnaHTHOCTI> HBJIHeTcH np11 HaJIH"'IHH cxOJJ;HMOCTH 

}l;JIH RaF.I\)l;OH ,I(aHHOH uapLI napaJIJieJJeTIHIIe)l;OB AOCTaTO"IIHLIM ycJIO

BHeM c<J>opM_yJIHpOBaHHOH B Ha"IIaJie 3Toro nyHHTa paBHOMepHOCTH 

·CXO):l;HMOCTH. ~eHCTBHTeJI:bHO, nycTI> CXO,IJ;HMOCTb He 6y)l;eT paBHO

Mepnoit.. To3:'Aa cyrqecTByeT 6ecRoH:e11HaH nocJie,n;oBaTeJibHOcT1> 
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11cxo;:i;HbIX napaJIJie;cen1nieAOB A1, A 2 , ••• ,An, ... , coOTBeTCTRe1:1Ho 

COITOCTaBJIHe:l'\tihlX c -qJJeHaMH 6ecROHeqHoit noc.rre]l;OBaTe;:rLHOCTH 

l\OHeqa1>1x napaJIJieJierrHne;u;oB B 1 , .B2 , • •• , Bn, ... , o6Jia}J;aIOm;aH 

CJie;u;yrom;HM CBOilCTBOl\'1: Hali;u;eTC.H TaHoe )l;OCTaTfflIHO Ma.:ioe E H 

TffHaH aeorpaHH1:IeHHO-B03pacTarom;aH ITOCJie]J;OBaTe~IhHOCT.b MOMeH~ 

TOB npeMeHH T n, qTo npn t === T 11 Mepa qacTH An, nepernenrnen 

B B,1' OTJUfqaeTCH OT MepI>I, COOTBeTCTByrorqe:H paBHOMepHoMy 

pacnpeAeJieHHIO ToqeR An no Bcel\1 napa.JIJie.rrenHneJJiaM, 6oJibme 
qeM aa E. B cHay ROMnaHTHOCTH ~IHOilieCTBa napaJIJieJienHrreµoB. 

nocJ1e;:i;oBaTeJibHOCTM An H Bn 6yAyT nMeTb TO"l1RU cry1qeHH.H A 
u B cOOTBe'.rCTBeHHO. BJJaroAapH cxo;-~HMOCTH ,D;JIH 1-mm[(oil ~aHHOti 
nap@ napaJVIeJieTIHITe)::(OB, Haq0HaH c lleROTOporo )];OCTaTOlJHO ~60cih
moro T, Mepa "LJacTH A, rrepexoAJ:Im;aH B B, Ha'lJHHaeT oT;JH"LJaTbCH 

OT Mep1>1, cooTBeTCTBy10meit paBHOMepHoMy pacnpen;eJieHHIO ToqeH A 
e 

no :\1HOmecTBY napa.J1.IreJien1n1eAoB, !\IeHhme 'leM Ha 2 • Hpo:vre 

Toro, np:w ~OCTaT01IH0 60.!IbillHX n Mepa pa3JJIJ1IH0Il "LJaCTH MHO

i'ReCTB An H A H Bn H B - COOTBeTCTB€HHO - 6y}J;eT CROJil, yrO)J;HO 

MaJroiL Ilo 8THM )];BYM npH'llHHaM Hanre npe}J;JI~f.I\OHR€ 6y}J;eT npo

THBOpe'lMBhll\1. 8TO npOTHBOpe(1Me l~Ol\33LIBaeT paBHOMepHOCTb. 

IlpHMepoM nepaBHOMepaoii CXOAHMOCTH npH OTCYTCTBHH HOM-

1131-\THOCTH M01HeT cJiyiRHTh CJiyTJail 6eCHOHelJHLIX JJHHefIHl>IX pa3-

MepoB CHCTeMLI (CM. OTHOCHID;HJICH H'. u;:i;eaJll>HOMy ra3y naparpa<.P) ;. 

T. e. cJiyqa:H CHCTeM, J~onycRaIOII(MX CHOJ]b yrO)J;HO M3lll>Ie llp ... 
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