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CyJiteCTBennun oco6eHHOCThlO H}.(~PHHX peaKW{lt B 06JiaCTl1 cpeJJ;Hl1X 

3Heprl1lt HBnHeTCH B03MOlltHOCTb CTaTl1CTl1trnCKOrO OrutCaHHH HeKOTOpbIX 

Ba.ll!:HHX smepnmc nponcccoB. C yBenaqeHHeM ~os6yxJJ;eIDIH qpesBuqaltHo 

6HCTpO pacTeT IlJIOTHOCTh ypOBHet! H}.(ep. 0TJJ;eJib!1He COCTOHH!H!Cpe.n;

Hl1X H THJJCeJIHX HJJ;ep n o6mmnc ycnomrnx Hepaspemm.m yxe np11 B03- · 

6YJ!C)temrn n necKOJihKO M:m. Ha6JIDJJ;aeMM KapTana sui;epnoro nponecca 

HBJIHeTCH KaK 6u pe3yJihTaTOM ycpeJJ;Hemrn no MHOrm.r 11MlrnpococTOll

Hl1SIM11 cacTeuu. BosnmmeT B03MOlltHOCTh cpanmtTeJI&Ho npocToro omt

caHitH smepnon peaKW{U np11 nouo!Il11 neKoTopmc "cpennax"; KOTopue 

no cyJitecTBy HBJISIIDTCH uaKpocKonnqecKl1lll1 KJiaccuqecrunm napa.MeTpru.rn. 

TeopeTuqecKOe on11can11e ynpo111aeTCll, IlOCKOJihKY MOXHO 11CilOJib30BaTb 

KBa311KJiacc11qec1me MeTonu a He Tpe6yeTca TOqHoro onaca1111n or

JJ;eJihHl:lX Ul1KpOCOCTOHHl1lt, 

06uqHo ycpenHeHite npm13BOJJ;l1TCH no COCTOHHl1ID,I C neKOTOpwm 

0611ll1lll1 CBOtlCTBm.m, Hanpm.iep, 6Jil13KIWl1 yrJIOBb!Mlt MOMeHTmm. n 
3Tl1X ycJIOBl1SlX npOHBJiflilTCSI COOTBeTCTBYKlll!l1e 1rnacm1qecK1te. CBOtlCTBa, 

HanpitMep, B03Hl1Ka.DT HBJieIIHH, KOTQPlile COOTBCTCTBYIOT rrnacc11qccK01:j' 

BpameHl110 cacTeuu. J1osTouy TaKae smepHue peaKwm .n;onyci:run r,nac-

CRt1eceyro RHTepnpeTa1J;a10. . 

HecMOTPH Ha rycTOTy.cocTOSIHRit H}.(pa, Ha onuTe Bee lite qacTO 

yJJ;aeTCH l13yqaTb peaKIU,UI Ha OTJJ;CJihHID: COCTOHHHHX. HeTp,rnliaJihHllii 

BUBOJJ; CTaTRCTitqecKOtl MOJJ;CJil1 COCT0l1T I Ta,mu o6paso1:, ~ ~01.l, qTQ 

npl1 CJIOllCCHIU!' ceqeHt!ll 'Jl;JISI OTJJ;eJibHHX COCTOHHlHi.J)C3YJibTaT 6y,JteT co

... OTBCTCTBOBaTb. KJiaccr1qecKouy uexaHl13MY, pea.KW{l1, -XOTSI, ~aJR:JJ;Oe ~t3 

Hl1X l1UCCT c Hl1U oqenh MaJIO 06111ero. 
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CmibHO B036Jlt.IJ;CHHl,te COCTOllHH.!t .!t.IJ;pa orntCUBaJOTC.!t ~mt COBOKyn
llOCTb (JOJibmoro trnCJia OTllOCHTeJibHO He60JibfilHX "3Jiel!eHTaplll,IX B03-
6y:m:.n:em1n", B3am.10.n:ei1cTBne l.!eJiCAY KoTopw.m npe;imonaraeTest cna6uu. · 
3TH OCTaToqHue B3aIDJO,ll;eilcTBHfl Hrpa.IOT BTOpOCTeneHHYD p9n1,, TaK 
KaK HX BJIHSIHHe Ha MaKpOCKonuqecKHe cpe_nmte, B 06nteM, HeBeJIHKO._ 
Il03TOMy OKa3UBaCTC.!t, qTo p;axe cpaBHHTCJibHO npocTaH CTaTHCTHqe
CKas Teop1rn, orntpalOl!laRCll Ha 1.i!O.D;CJib He3aBHCHMUX B036Jlt.IJ;CHHil,H 
KBa3HKJiaccHtrecrtoe onncam,:e OT,ll;eJibHb!X 1nmpococTonm1ti xapaKTepn-
3yeTca Hennoxon rwnnqecrneHHOil TOqHOCTbJO. B 3TOtl cnoen qacTH 
CTaTUCTHqecrtafl MO,ll;eJib onnpaeTCH Ha MO,JteJib He3aBRCIU!UX qacn:n, 
KOTOpafl HHTeHCl1BHO pa3BHBaJiacb B TetleHHe nocne.n;Hero .n:ecaTHJieTHll 
U no.nyq1rna He.n;aBHO 060CHOBaHHe B pa60TaX A.E.M11r.nana. J(JIH CTa
THCTnqeciton uo,11;enn B036yiimem,:a a,11;pa Han6onee B8.llCHUM H3 ocTaToq
aux B3a.HMO)l;eilcTBHil flBJiflCTCfl TO, KOTOpoe npnno.n;nT K cnapnnam,:JO 
HyKJIOHOB. OHO ytrnTUBaeTCfl D npOCTOil TepM~,ll;HHa.unqecKOil Teopnn 
KaHOHnqecIGtM npeo6pa30D~neM EoroJIJ06ona K COOTBCTCTByDlllIDA; KBa3n
qacTHU8M. 

CTaTHCTnqecKntl IlO,ll;XO.JJ; l.tOllteT (Jl,ITb TaKllte OCHOBOil pa3JIHqHux_ 
MaKpOCKOilHtlCCKllX uo.n;enen smpa, He onnpaJOlllHXCfl Ha MO)l;CJib He3aBn
CnMUX qacTnn. Heo6xo~OCTb TaKRx MO,ll;eJien HecoMHeHHa, IlOCKOJI~KY 
.n;a.:m:e cauue conepmeHHue "ra3onue" uo,1tenn He uoryT npeTeH.n;onaT~ 
Ha non11oe onnca11ne cnoncTB smepHon MaTepnn. 

Mo.n;eJibJO TaKoro po.n;a HBJiflCTCH TaK Ha3UBaeuaa cTaTHCTHtlCC~ 
Mo.n;eJib smepHott :r.iaTep.-m, KOTopaa B cnoen npocTettmen qiopue YJ!te 
.n;anHo npm.re11anca .n;nn onnca11na: 3Hepr,m cna:3:a, B Teopm1 ,11;ene11na 

' ' ' 
fl,ll;ep H T.n. CT8THCTHqecKafl MO.JJ;en:r, B OCHOBHOM 3KBRBSJI8HTHa Ka-
neJII,HOlit uo,11;enn .n;na aHeprnn a.n;pa. 

B CT8THCTHqeCKOlit MO](eJIH a.n;epHOii MaTep1rn B Bec:r,ua. OCltneM BH,

.Ite yqHTblB88TCH OCHOBH8H li8CTI, B38HMO;ztelitcTBHH HyKJIOHOB. B.Hett 
npe,11;nonaraeTCH H8KOTopoe O,ItHopo.n;Hoe COCTOHHH8 a.n:epHOlit MaTepHH, 
COOTBeTCTBYIO!ll66 ycpe.n;HeHHJO no paaJIHqHl,IM KBaHTOBUM op6HT8M HyK
JIOHOB. Bupa:m:eHne .n;nH aHeprnn, KOTopoe Hcnon:r,ayeTcH B aTott uo:zte
nn, HBJIHeTca nec:r,ua o61!lHM n npn no:ztxo.n;nmeu nu6ope napaue~pon 
H8ITJIOXO OITHCUB88T OCHOBHHe OCOC58HHOCTH·88BHCHMOCT1l- 3HeprMH H:ztpa 
OT qffcna HyKJIOHOB H ;a;eitiopMSUHH. ', c_ MmtpocKOilHll8CKOit TOtlK.ff apeHHH 
a.n;ect, cymecTB8HHH TaKHe CBOttCTBa B88HMO;i.teitcTB~HHyKJIOHOB,KaK Ha
Cl\!Dl6HH8( aaBHCHMOCT':r, OT CKOPOCTH) ,KOH8liHOCT1, pa:nn,yca .n;ettcTBHH. 

• 
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CoBpeMeHHaH uimpocKOTIHtl8CK8HTeOpH!! HJipa He B COCTOHHHH KoppeKT~ 
HO paccquTaTI, nonHyll 3Heprmo H,Itpa H l3 9TOM OTHomemm HYSHO OT-. ' ' 
:ztaT:r, npe;i.tnoqTeHHe coOTBeTcTBy!cinHM geaoueHonornqecKHM Mo,11;enqu, 
TaKHM, KaK cTaTV.CTHqecKaH HJIH Kan~n1>HaH. 

Ilp:t-t uan01,1 no36yx.n;emtH unil uanon .n:ecpopuanun t1ueeT uecTo :m
ueTHaH HeO.JJ;HOpO.JJ;HOCTb pacnpe.n;enemrn HYK1tOHOB B cpa30B0M npocTpan
CTBe, 06ycnoBne1maH o6onoqrta.un. 3rfJtfJercT nocne.JJ;Hnx ucqe3aeT 11p11 
.n;e¢opua~11 6JIH3KOll K paBHOB8CHOll H npn 60Jibmnx .n;eqiopMal.tl1HX MOlKHO 
IlOJib30BaT.bCH npOCTOil KJiaccn1rnc1toli rmneJibHOil Mo.n;eJII,JO. Ilpn MeHb!lllfX 
.n;eqiOpMal.tl1SIX ajlqleICT o6onoqeK MOlKeT ClL!Tb B8.llCHW!. Bro MOl'tHO yqecn,, 
paccua:i:punaJI Kar-: nonpaBKY K o.n;Hopo.u;non ( Kanenr,11on) MO.n;enn. 

Bamion oco6e11nocTbID 1mornx a:,1tepmn;: nponeccon npn cpe,1tHv.x 
3HeprHHX HBJisteTCfl TaF.lJCe B03MOJ!:H~CTI, omtca.mta: HX KaK IlOCJie,i:;oBa
TeJibHOCTlt psma KBa3:t-tpaBHOBeCH!,1X COCTOHHl-lii, OTHOCUTeJibHO CJia.60 

CBfl3aHHI,IX ,!tpyr C ,1tpyr01.1. B nepnyio oqe·pe.n;r, 3TO OTHOCHTCH lC Ta!mM 
a,11;epm,1u pea1tn:t-tm1, rwr.n;a 11ue10nteeca. B036y:.t,,l!;emte II yrnonori uoueHT 
B rartott-To npoMeTJCy.Toq11on cTa..n;rin pa.cripe]l;eJlHIOTca Melltll:y <Som,mm,! 1rnc
JIO:M HYKJIOHOB smpa. Mo.n;eJib COCT8.BHOro a.n;pa COOTBeTCT~yeT Ta.Kon cn
Tyan:t-t:t-t. B ,ll;pyrHX c.nyqaax CJIOl'tHIDC pea.KUHll npe.JJ;nOJIOlK6HHe ~ npouexy~ 
TO'IHOM KBasnpaBHOBeCHOM COCTOSIID111 Taro;:;e HBJIH8TCS! none:rnuu. 

B Teop1m .n;enemrn H,11;ep ponb TaKoBoro nrpaeT • TaK uasunaetmH 
"ce.n;noBaH TOttKa". Bo3Mo11mo, qTo no.n;o6noe KBa3Kpam1onecnoe cocTOR
Hne npOflBJISieTCH H B HeI:OTOPbIX pea.KUHHX Mellt.JJ;Y CJIOlltHLIMl-l SI.JJ;paMl! 
B6JIH3:t-t nopora n EH.n;e "Knas.rnoneKyJIHpHux" pe3onaucoB ( cu. irnxe). 

Jlnsr npm.rnmmocTH KJiacm!qecKoro onnca.mrn HY]:Ho, 11Toeiu B onme 
IlpOHCXO,.JJ;HJIO ycpe.n;Hemrn ·no pa3JIU'l!l!LIM HattaJibHblM ltJIH KOHeqHHM rrnaH
TOBUM Kauanau. B. IlpOTHBIIOL! c.nyqae pa3JlllqHhle npo1,1e~:yroqmrn. COCTO.!I
I!Hfl Cl1CT6M1,l ,11;8.l!te npn: (JOJiblllOM MX qncne B036y:m:,n:aJOTCR r-:oreppeHTHO ll 
B03Hn1:aJOT RHTepqiepeHUHOHHL!e q,nyr,Tyanm-1 cet1emrn pea:cnHn ( 3pi-lr--coH, 
1963). Ta.Kne aj-,.peKTL! o6wmo Mano smiernH, H3-3a Toro, ttTO npu 
cpe.n;mtx 3uepr.rSIX B peaKnnu yqacTnyer ;nocTaToqtto C5om,moe qncno 
KaK HSliSJil>HUX, TaK H KOHeqHb!X K8H8JIOB. 

~ 
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3TH nonoxemrn onpe.l(eJismT rtpyr sa,Itatt, pacc1.ioxpeHHIDC B ~c
cepTa~ut. IlOCJie.l(OBaTeJII,HOe npID.1eHe1me H3JIOE:eHHt,JX npHHI{IDIOB 
n03BOJIHeT pa3BHTb npocTyD TeopHD HeKOTOpux H.l(epHmc npouecCOB, 
npatJeM Oita3tIBaeTCH, tJTO T&!, r.n;e OHO B03UOlltHO, TaKOe omtcamrn 
xapaKTepasyeTCH xopomen KOJIHtJeCTBeHHOR TOtJHOCTblO. 

naccepTarmH COCTOHT H3. Tpex·rnan, 11:3 KOTOpt,JX nepnaH TIOCBH
I!leIIa HeKOTOpIDA'. BOilpOCaM CTaTHCTHtJeCKOil :MOJJ;eJIH COCTaBIIOro HJJ;pa, 
a JJ;Be .I{pyrae - KaneJII,iion uo~eJIH u HeKOTopw npIDJeHeHHm.t KaneJib
Hon H CTaTHCTHtJeCKOil :MO,I{eJieil B TeOpHH .l(eJieHHH H,IJ;ep. Hmte KpaTKo 
OIUICI,IBae'l'CH co;neplltaHHe aa;naq ," paCCMOTpeHHh!X 13 ,lUICCepTauirn, 
H OCHOBHH8 l3hll30;nhl. 

r JI AB A I. 

CTATUCTU1IECKOE OilMCAIDIB COJTABHOro ru{PA 

I. CTaTHCTHtJecKaH :MO.l(eJib ~03BOJIHeT Hrot6oJiee npocTO nepeilTll 
!\ "KJiaCCifl.JeCKOuy" omrcamuo, B qacTHOCTH, HBJieirnit, o6yCJIOBJI8HHIDC 
BpaJlleIIBeM cocTaBHOro HJJ;pa. Ilpe,I{nOJiaraeTcH, tJTO BKJla,Jt TOil HJIH. 
llHOiI npoue;eyTOllllOil ItOHqni:ryparmn onpe.n;eJIHeTCH • TIJIOTHOCTbD COCTOS!
HHR. Ee :MOXHO noJiytJHTb, HCXOJJ;H HenocpeJJ;CTBCHHO ll3 onpe.l(eJieHHHj 

. ' 

P<E,N, ... ) =.Z: J(E-E,,)tf(N-H,,} ... (I) 

B (I) E-sHepr,rn, J.l - HeKOTOprut JJ;pyrast 3a,ItaHHaH neJIUtJHHa, a HH
.n;eKCOM ,J - 0603HatJeHH pa3JilltJHHe BHyTpeHHHe COCTO~HH mtcTetui, 
cneKTp KOTOpbIX MOXHO CtJHTaTb HenpepRBHHM. Ilepeil.l(ll Ii (I) K npe.it
CTaBJiemrn S -qiyHKimil B BH.ite HHTerpanon Jlannaca , nonytJHM n:s- .· 
BeCTHhliI HHTerpaJI napBHHa~}aynepa. B pa.MKax TeX HJIH HHHX npe.n;no
Jl0%8HHiI O cneKTpe :3Jle:MeHTapHIDC B036yx)l;eHHi-1 U3 (I) Hail;:teM IlJIOT
HOCTb COCTOHHUil CUCTeuu. BocnOJib30BaBmHCb MeTOJtOM nepenana, no
JIYtJHM KaHOHHtJ8CK,te pacnpe.iteJieHUH • ;D;Jlll pasmitJHID( (pH3HtI8CKHX. BeJIH
tffiH (M) • IlpH 3TOM ecTeCTBeHHO onpe.n;eJISJlOTCH Taroie M_aKpOcKom1t1e:
crute xapaKTep11CTHKH, Km: TewrnpaTypa, 3HTponHst, MOMeHT HHeprmH 
HAP• B CTaTHCTUtieCKOM npe;n;ene saBHCHMOCTb nJIOTHOCTH YPOBHeil OT 
yrnonoro MOM8HTa .itaeTCst 6oJU,UMaHOBCKID4 qiaKTOPOM, a MOMeHT HHep-
1.tHH npH OTCYTCTBHH CY1IteCTB8HHLIX paspUBOB B cneKTpe sneueHTapHHX 

_B036~eHHtt C':OOTB8TCTByeT BPaill8HUIO gp;pa KaK uenoro. 

• 

I • 

. / 

BpaJllemi:e COCTaBHOro H,Itpa npHBOJtl1T K HeKOTOpHM 38.MeTHID.t 
:$peKT8JJ B H,ItepHIDC peaKrmHX. Ilpn 3axBaTe tiacTHUH lI)(pOM-:i.rnnieHbD 
yrJIOBHe MOMeIITH npoueeyTOtIHOtl CHCTeMH pacnOJIOlI8Hll B IlJIOCKOCTH, 
nepneHJtRKYJistpHOii nyqey. 1Iacmuu HcnapHDTCH U3 COCTaBHOro•HJJ;pa 
TaK, qTo Bp8JI!eHue H.l(pa B cpe.l(HeM 3aMe)(JllI8TCH. Bo3HRKaeT yrJIOBrut 
aHH30TponnH tJaCTRU, ucnapSJlOI!lHXClI ll3 H.n;pa, HeCKOJlbKO yneJIRtIUBaeT
CH ux sHeprRH. B npocTeilmeu cnyqae yrnoBoe pacnpe.IJ;eneHRe qacTRU, 
ucnaplIDIItHXCSI U3 COCTaB!IOro H,Itpa 1.n.rneT DH.it 

F(3J ~ I+ -1... J.z t~c--,~..,. . .2,1r , 
r.ite T.-_Tel.mepaTypa H,Itpa, :J -TBep.IJ;OTeJibHUH trnue1iT RHeprmu, 
J-' 11 ~ - cpe.IJ;HHe KBa,ItpaTu yrnonoro uoueHTa, BHecem1oro B 

SI.ltPO HaJieTaEJIIten qacTHUeli ll opC>HTaJibHOrO MOMeHTa qacTRUH, B!lJle
Tenmen 11s H.n;pa. Us-sa npaIItellRH HJtpa nosmtitaeT ncKalltemrn cneKT
pa ucnapsmlllHXCst qacTHU no.it pasmn.m yrnamt - :$lieKTHBHast Teune
paTypa cneKTpa doJibme .n;na yrnon, 6JIH3KHX Ko 11nu rao0• IlpH no
cne.itoBaTeJibHOM ucnapeHHU ttacTRU B03HRKamT yrnoBue Koppenarmu, 
B qacTHOCTii,.B IlJIOCKOCTH, nepneH)U'[KyJistpHOil na.itamI!leMy nytJKy. 

KBaHTOBaJI TeOpHH TaKIDC npouecCOB npUBO~T K BeCbMa rpOM03.l(
KID.t BHpaxeHRHM. IlOCKOJlbKY Bee no.it06Hue lIBJleHHlI SIBJIHDTCH no cy
lll8CTBY KJiaCCHtiec:irnun, OHR OnUCllBa.IDTClI npll nOMOI!lll npoCTOH KJtaccH
qecKOH TeOpRR, ucnOJib3ymmeli CTaTHCTHtieCKyD 3aBHCRMOCTb nJIOTHOCTH 
YPOBHeit.oT yrnonoro MOMeHTa H KJiaccatJeCKYD CBH3b HanpaBJieHHil 
op6HTaJILHoro uouenTa 11 HMnynbca qacTRUH. (KBaHTOBhlii annapaT 
CJIOX8Hllll yrJIOBIDC MOMeHTOB lIBJIHeTClI KBaHTOBI,IM aHaJIOrOM 3TOil CBH
su). Il KBaHTOBOli Teopnu pesyJibTaT, no,l(06HRtt KJiacCRtleCKOMy nony
qaeTClI, ecJIU nepeilTR K acHMnTOTUKe .l(JISI K0:$1>11rmeHTOB BeKTOpHoro 
CJIOX8Hllll H cnepHYTb COOTBeTCTBYDI!llle· CYMJ,!ll. TaitaH npoue.l(ypa 3Ha- ~ 

traTeJibHO 6onee rpouos.itKa, nocKOJibKY pasnoxeHne yrnonHX pacnpe
.iteJieHnil no COC>CTBeHHHM ~YHKURHM,MOMeHTa He COOTBeTCTByeT KJiac
CUtieCKOMY B ,ll;aHHOM cnyqae CYIIteCTBY npouecca. 

AHaJIU3 Il0Ka3I,IBaeT, tITO KJiaccRtJeCKOe OilRCaHHe B03M0%HO npH 
BHnOJIHeHHR ,ltByx ycnomtn, a ID.teHHO: I) OTCYTCTBHe HHTepqJepeHURU 
(npouecc OnRCllBaeTCHilaKeTO:M B8pOSITHOCTeli) H 2)' tJUCJIO COCTOHHRll 
B naKeTe ,ll;OJlltHO C>llTb .n;ocTaTOtIHO 60JibIIrnM. B qacTHOCTH, B TeOpHU 
yrJIOBOrO pacnpe.n;eJieHHlI Tpe6yeTCH, tIT06h! BHilOJtHlIJIHCb HepaBeHCTB8. 

7 
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Tima .611-L //;? I ,urn 4,j/.i ~ I , B · KoTopmc Am ,. Llj ecTb 
;n;acnepc,rn: npoeKn,m 11 BeJmtn1Hu yrnoBoro uoueHTa. Knacct11trncKaa 

TeOpltSI ro;n;aTCSl Tor;n;a B m!IpOKOM HHTepBaJie yrJIOB, B oco6eHHOCTlt 

npa ycnomm 3ru,1eau B KJiaccatieCKliX Bupa.lltemtax :l Ha. 1/~N./ . 
Heo6xoJtID,1an ;n;acnepmrn uoxeT 6HT:& 06ycJIOBJie11a caumm pa3nm.m npH.;.. 

tiliHa.trn, nanpm.1ep, TenJioBm.rn tpJiyKTyan,tmm liJIH ,n;a.llte npocTo pa36po
coM yrJioBoro MOMeHTa npouexyToqaoro H.n;pa H3-3a 11aqan1,noro cnHna. 

lCJiaCCHtiec1we OilliCaHHe B03J,{OJ!CHO Taltl!Ce H ;D;JIH 6onee CJIOl!CHIDC, 
'lleM pacna.n; cocTaBHoro H.n;pa nponeccoB, HanpHMep, ;n;nn H.n;epamc: peart-

n,tll THna npmmn nponecc - cocTaBHOe H.JtPO - pacna.n; cocTaB-
Horo SI;n;pa. YrJioBoe pacnpe;n;eJieHHe npo;n;yKTOB pacna.n;a cocTaBaoro 

. I 
H,n;pa 3aBHCUT B 3TOM CJiytiae OT 3Hepr.ilt H yrna BbtJieTa 'llacTH~ X 

I . 
npHMoV. peaKn.iu ( X , X ) • B rJiane I paccuoTpeHo necKOJI:&Ko npm.ie-
poB Tarmx peaKn,tll, H, B qacTHOCTH, yrJIOBOe pacnpe.n;enemte ocrcoJI
KOB B peaKn,tn (d. ,,o/). CpaBHeHRe c HMeIOIJllU,IHCSI KBaHTOBbIMH pactie

Ta.MH no.itTBep'1C)(aIOT xopomyro ToqnocT:& KJiaccH't!ecrwro onucaHliH, KOTO
i)oe,. o;n;uarto suaqueJI:&HO npollle. 

Bpm:teHHe H.Jtpa cKasuBaeTCH Tara:e .i aa cneKTpe /'-Jiytien, 
Hcnycrtaemrx narpeTb!M Sl,ll;pOM, B qacTHOCTH, npliBOJtliT K HeKOTOpon 
amrnoTpomrn /-Jiytiell. Ilp.i 6on1,mm.1 BO 36Yllt.JteHHli J"'-nsnyqemie 

MOl!Cl!O OilliCaT:&, ItaK TeITJIOBOe. CBSI3:& C BpamemrnM CJia6aSI, O;D;HaKO, 
IlO-BH)J;IIMOJJY, .U.WHHO BpamenHeM H)tpa ( OCKOJIKOB) 06':&SICHSieTCSl amt-
30Tpomrn / -Jiytiell, i1cnycrtaeMLIX OCKOJIK8.L!H )teJieHliH. B )tliCCepTan,tl! 
npHBO)tSITCSl COOTDeTCTDyIDIJtHe onemm H cpaBHeHHe C Oilb!TOM. 

no Mepe oxnax.iteHHH BPalltaIOlllerocn H.Jtpa siiepr.iH BpallleHHH cpaB
mrnaeTcH C IlOJIHOll 3Hepr.ien (yrJIOBOt! MO?leHT D cpe)UteM li3MeHSieTCSl 
Mano)•, B03H11KaeT CHTyan,tSI, IWTOpyIO MOE:HO OilliCaT:& KaK Bpamen.ie 

XOJIOJ!;HOro sapmcenuoro TeJia. YrJIOBUe MO}.!eHTbl Tamuc COCTOSIHl!ll ·' 
H,JJ;pa - MaKCHMaJI:&HO B03MOJl!:HUe npH ,ll;a.Hl!OM D036Yl!C;n;eHHu.·3.n;ec:& OT
IIOC!l!Tem,Ho 60Jiee BepOSITHbl _ lt30MepHble COCTOSIHHSI U CTaTUCTU'llecKaSI 

. ' 

Mo;n;em, aapSI;n;y C npO'llID.! Il03BOJISieT Il01IY'llHT:& oneHKY ,D;JISI BepOSITHO-
CTU Toro, 'llTO ;n;anaoe COCTOSIHHe co CilHHOM nopH,,ll;Ka MaF.CIDJaJI:&HO 

B03:U0lin!Oro 6y;n;eT lI30MepHb!M. 
B CBSI3H ·C sa,n;aqell OilHCaHHSl CileKTpa_KaCrta)ta /-nyqell, pac-

CMaTpHBa0TCH npOCTOe npH6JIHXeHHe A)ISI COOTBeTCTByIOlJtero'KHHeTU'lle
CKOro ypanHeHHSI. 3To npH6JIU:m:em1e HMeeT BH;n; . .Jtl,1qxpepeHn,taJI:&Horo 
ypaBHeHHSl TV.Ila ypaBHeHHSI nenpepb!Bl!OCTH B npocTpaHCTBe 3HeprlIH -
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yrJIOBOll MOMeHT. Tipu6JIHJl!:eHHOe ypaBHeHHe IlOJiyqeno !!3 6onee 061llero 

UHTerpaJI:&HOro H B npoCTOM CJiyqae' rwr.na yr JIOBOtl MOMeHT He SlBJIH
eTCSl CYlJteCTBeHHUM, 3KBHBaJieHTHO npH6JIHJ!CeHHIO, paccMOTpeHHOMY pa
nee B.r.HocOBUM l,1 UBTOpOM. 

2. IlHTepecHue HDJieHl!SI B031IHK8.IDT npH MeH:&meM B036y:m:;n;eHHH 

H3-3a sHepreTuqecKoll llleJI.i B cneKTpe 3JieuenTapnmc: B036yx.aenun 
SI;n;pa. TepuOAliHa.tm'lleCKUll MOMeHT l!Hepwtu B 3TOM CJiyqae MeHbme 
TBep~oTeJI:&HOro H 3aBHCliT OT B036y'11:,l(eHHSI: 

£ ~f~,s fat!. I _.. /i§rrJ e - l!>;TJ. r2) 
'I'/;., o ChzY-t_z.,_(A/.Zr.JZ-' T • , 

Cl(,&'J 
r~e A ( T) - snepreT.iqecrtaH l!leJI:&, a c,111 -TBep;n;oTeJI:&Hoe sna-

qenHe. 3TOT meKT 06HapYJl!:l!BaeTCH B yrJIOBOll amt30TpOiliH OCKOHKOB 
;n;eJieHHSl H)tep (cu. rn. ID). . 

IlpH B036y:m:;n;eHHH nopH,,ll;Ita HeCKOJibKHX Lio TepMO)J;liH&m'lle-
CKOe OilHCaHlie, OCHOBa!IHOe Ha IlOHflTlIH TeMnepaTypu, HenptIMeHliMO, 
TaK Kart qacno B036yl!t;n;ennwc Knas1,1qacTHit HeBeJIHKO ('ii.< E/4,, ) • 
O;n;HaKO lI ~JISI 3TOro CJlyqaSJ MOl!tHO paCC'llHTaT:& pa3JIUtmue cTaTliCTU
qecKHe cpewrne, Ta:ime, KaK cpe)tHHH IlJIOTH"1cT:& ypoBnen u cpe;n;HHll 
KBa.n;paT npoeKn,tH yrJIOBOro MOMeHTa. 3TO MOl!tHO CAeJiaT:& npn HeKO
TOpmc: ynpOl!la.lOlllHX npe)tilOJIOJl!:eHHHX 1tenocpe;n;cTBeHHO np.i nOMOlJtli 
ypaBHeHHSI (I), nplI )tOilOJIHHTen:&HOM YCJIOBlilI ~eT!IOCTli 'lllICJla KBa3U
qacTHn (B qeTHOM Sl,,ll;pe). Pacc'llttTannaH TaKHM o6pa30M IlJIOTHOCT:& 

ypoBnen 
[E/.i!J] h-1 

D ( E): t7 I $ { ~-h.A ,,,,., 

F't.-'l. dr n=.l. ¥ . y , ,... {h/.l}/ ( h- /,)/ • (3) 

r.ite [E/2.A] ecT:& 6JIHl!tanmee nenoe K E/2A , It - tIHCJIO B03-
6yx.aennux nap Kna3uqacTHit, $- -nnoTHOCT:& o;n;noqacTHqmrx cocTOHHHi1 
B03Jie rpaHliUU PepMli. CorJiaCHO (3) IlJIOTHOCTb yponnen HCilUTUBaeT 
3cmeTIIHe crmqKH npu E x 2A , 4-5 A , a npH 6oJibmen snepn.i 

saBl!ClIMOCT:& OT 3HeprHH npu6JIHl!t~eTCH K 06U'llHOll 3KCilOHeHnHaJI:&HOt!. 
lIOA06Hlle lite CKa'llKH m.ieIOTCSl TaKllCe U B 3aBHCtIMOCTH OT 3Hep

rHH cpe;n;nero KBa.n;paTa npoeKUlIH yrJIOBOro MOMe!ITa Ha OC:& SI~pa: 
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I [. £/.t.sJ n n-1 ( 4) < MZ) = < mz> _ z n..,7; {E-nAj -t _ 
F JO ,,, •• ,, =<h7~n. 

,-~ -...-,",··· (n/2)/ (11-t)! ,., ~ 

r.n:e <171,.,1) eCTb cpe;tmtll KBa;rcpaT npoeK~H )tJIJl O,ltHOtJaCTUtJHOro 

COCTOJlHUJl BO3Jle rpaHHqu ~epMH, ii. -cpe.n:Hee tJUCJIO BO3dy:m:,n;eHHlllC 

KBa3HtJaCTHq. 
lI3 ( 4) CJie;tyeT, tJTO 

{ o, ecnu E < 2..:S 

<M.t.)/</nJ> :::: 2, eCJIH ·.2~ ~ f~ YA 

> 4, ecnu E :::, ~.A 

3To JlBJiemrn uadJI10;rcaeTcn B ;teJiemm H)tep, xoTn TaJ.t petJb u;rceT o 
KOPOTKOlfflBYilleM ncpeXO)CHOM H)tpe B "ce)tJIOBOll TOtJKe". 3KcnepID.tCH
TaJibHUe ;rcaHHUe ,ltJIJl ;rceJieHUJl BdJIH3ll nopora - , 3aBllCltuOCTb ceqemrn 

;rceJieHUJl OT :mepr1rn, CKatJKOOdpa3HOe ll31.!eHCHlle amrnoTpOilllH ,11;eJie
Hllll, anouanuu B 3aBllCID!OCTll cpe)l;Hero tJUCJia HellTpOHOB, ucnycKa

euwc OCKOJIKa:MH, OT 3Heprllll HellTpOHOB, BH3UBa!OlllUX ,ll;CJieHlle,' -
COOTBeTCTBYJOT .6

0 
~ 0,7 M3B, TaKOMY xe, KaK ll )CJill odutJHblX Tsme~ 

JllllC a.n:ep. AHOMaJIHJl B _3aBHCl'IMOCTU tJl'ICJia HellTpOHOB OT 3Heprllll BO~

HIIKalOT U3-3a Toro, tJTO ,ll;OJIJl 3Hepr1rn BOsdy:m:,n;eHIIJl a;rcpa, ll)tyll!ero 
Ha BHyTpeHHee BO3dyx;rceHHe B.Ce)CJIOB9ll TOtJKe nponop~oHaJII>Ha TIJIOT

HOCTH BHyTpeHHllX COCTOJlHUli (3). 
3qxpeKT .n:ucrt'peTHOCTU tJHCJia BO3dyx.n:emmx KBa3IttJaCTUq paccMaT

PHBaJICJl He)taBHO Kn10re. (1963) H rpmpqi,mOM H PlltJCM (1964). PesyJib
TaTH 3THX doJiee CTpOrllX tJHCJICHHlllC pactJeTOB OtJCHb MaJIO OTnHtJalOT
Cll OT cpopuyJiu (3) [4). BeJIHtJHHa <M 2> B 3THX padOTax He pac-·· 

CtJIITUBaJiacb. 
~·-

IO 

i 

/\ ,, 
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!\ 

} 
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rnABA TI 

KAIIETibHASI MO,llETib .Ullil IlOTEH]]iATibHOil 3HEPnm MPA. 
IIPHMEHEHlffi K .UETIEmrn· mlEP 

B CB.fl3M c npod11euon acuMMeTpmt ;n:e11emrn: iuep B Teopm1 ,n:ene
mrn BO3HHKJia 3a,.ItatJa OTUCKamrn ;rcpyrux 3KCTpeMyMOB 1mneJibHOll no
TeH~aJII>HOll 3Hepruu, KpOi'.!e odutJHOro CHMMCTPIItJHOrO OTHOCHTCJibHO 
TIJIOCKOCTH nepneHJtHKYJillpHOll OCH CUMJAeTpm1 smpa, 11aif;rceHHoro EopOM 

l'I Yl'IJIJiepoM B HX KJiaCCl'ltJCCKOll padoTe. lIMeJil'ICb KatJeCTBCHHO apry
MCHTU B TIOJib3Y CYJllCCTBOBamrn doJiee CJIOl!tHlllC C11'.MMeTpl'ltJHIDC 3KCTpe
Mj'llOB C HCCKOJibKl'IMU "mellKar.m", a BO3MOl!tHO l'I acm.weTpl'lt:iHblX 
(XHJIJI, Yl'lnJiep, 1953, CBJlTCqKllll (1958-1963). C HlIMU MOrJia du 
dun CBfi3aHa ac;u.meTpl'la )l;eJiemrn. Bo3lrnKJia Taae 3a,.Ita:qa onpe,n:eJie

HUll ycTOittJUBOCTII CUMlleTpUtJHlllC paBHOBCCHU.X: rpuryp no OTHOmeHlllO K 
aC!AM11CTPMtJHUM Bapua~sw qiopuu IlOBepxHOCTII ll)l;pa. 

.l{JIJl pememrn 3TIIX 3a;rcaq npUMeHJlJillCb JIIIdO MO)l;UqJRKa~II npllMlllC 
MCTO)COB, OCHOBaHHlllC Ha paccMOTPCHUll,MaJilllC OTKJIOHeHl'lit qiopMU OT 
ccpepuqecKoll, RJIH TiJKftlC, B KOTOplllC 3apaHee CUJibHO orpaHUtJUBaeTCJl 

BU)!; HCKO:r.mx pememin. ITpll 3TOM, KaK npaBUJIO, BO3HltKalOT JIOllCHUC 
3KCTpCMYMB, a UCTUHHUe onpe,IteJISIDTCJI HC,ItOCTaTOtJHO TOtJHO nudo 

uoryT BOOdllle OCTaTbCJl HCBllllBJICHHIIMU. KpoMe Toro, npll lICTIOJib3O
BaHUll TaKUX MeTO)COB Od~eM BlltJUCJICHllll HaCTOJibKO dUCTpO pacTeT C 
yBeJIUtJeHUCM tJl'ICJia CTeneHen CBOdO,ItU, tJTO ,Ita.Jlte cpaBHitTeJibHO npo
CTaJI 3a,.Itaqa onpe)l;eJieHUJl CUMlleTplltJHOro 3KCTpeMYMa )CJIJl .'.l::<0,5 
uaxO)l;UTCJl ua npe.n:eJie BO3MOlltHOCTei1 COBpeMeHHb!X BUtlUCJIHTCJibHlllC 
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uanum. 3TU TPY.ltHOCTH ocoOeHHO 3HaqHTeJ!bHH npH OTHCKaHHH acmrueT

pU'IIH!:n{ pememill. 

J{pyra,1 3a.,I(aqa COCTOHT D YTOqHeHHH qJH3uqecKHx OCHOBaHHn Ka

neJ!bHOil uo.:n:enu. 3To Heodxo.ltID,,!o TaK:l!!:e u .:n:n,1 Toro, qxodu donee 

TQqHo ytieCTb pa3MUTOCTb Kpa,1 ,1,n:pa, CJimMaeMOCTb ,1.:n:epHon J.taTepmi: 

H OCHOBHHe nonpaDKH Ha SI.1tepmie odonoqKu. 

Eonee admen, qeu Kanenhna.11, nnnncTc.11 TaK Hasunaeua.11 cTaTH

cTuqecKan MO,lteJ!b. B Hei1 3HeprHH SJ.ltpa 'BupalltaeTCH KUK cpyHK~OHaJI 

IlJIOTHOCTH HYKJIOHOB Hee rpa,ltUeHTa: 

J/:= jdu-{p[E *.,_J(p-(>·1:/2-J + f (vp).l.+} f~ (pc(,t) J (5) 

r.:n:e E , I{, p~ H J' -KOHCTaHTU. 3a.,I(aqa COCTOHT B OTUCKaHUH 

TaKoro pacnpe,1teJICHH.II IlJIOTHOCTH, KOTOpoe .:n:aeT 3KCTpeMyu ¢YHK~O-

nany (5) npH ,ltOITOJIHHTCJ!bHOM ycJIOBHH . 

Jdv-pl~ =A= c-,~ 

l{OHCTaHTa J' B ( 5), Bllp8XCHHan B COOTBeTCTByilll{HX e.:n:HHlU:(ax., 

MaJ!a, KaK a./~ , r.1te a.. - xonmuna JtHtpqiysnoro Kpa.11. ]1ocne;n:ona..: 

TeJ!bHoe pasnoxernre no sTOMy napauexpy u odpaTnon nenHtIHHe k 
(od~eMHOV. CintMaeMOCTH) npHBO,ltHT K ecTeCTBCHHOMY onpe,1teJICHHIO I 

:$IieKTHBHOi1 nonepXHOCTH, ,ltJI.II KOTopon nonytiaeTC.II "Kanem,Hoe" 

YCJIOBHC paBHOBCCH.II C nonpaBKOH Ha C%IDiaeMOCTb: 

fl+,l+/0,:;c a-r.)<4:,3J- .R.: -J'/ [A+/O.x'7::r.s,J-L==O, (
6

) 
I ".I IS 

\, 

( 
I -I/ 

r.:n:e H = (I/2) ~ - + ~ / - ecTb cpe)tH.II.II KpHBH3Ha no-

nepxHOCTH, r - KOHCTaHTa nOpSJ.ltKa a.-/,Q ~ A-~_$ ' KOTOpan ' 

onpe,1teJ1.11exc.11 pacnpe.:n:eneHHeM MaxepuH B npe,1tenax JtH¢¢Y3HOro cnon, 

~<s.r KYJIOHOBCKHff IlOTCHUUaJI ua nonepXHOCTH, ,,! -JtarpaHJJteB MHO

XHTeJ!b. x) B ypanHemrn (6) napa.MeTp ,n:eJIHUOCTl'I .x = ( Ec/.2Es ), 
r.1te Ee l'I E.::; - KYJIOHOBCKa..lI H nonepXHOCTHaSI 3Heprun C<pepitqe-

CKOrO "Mpa. IlpH r = 0 l'I k = -=- ypanHeHite ( 6) COBila,1taeT c 

H3DCCTHblM paHee. B (6) pa3UllTOCTb Kpan yqHTHBaeTC.II )tO BTOporo 

x) 3TU nuqucJ1em1.11 BUilOJIHCHU DUCCTe C A.C. THilHHW, CM. (I], 
r.:n:e OdCYJlt.l(aIDTC.II TaIOB:e HeKOTOpue Jtpyrl'le npl'IJIO~eHHH. 
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IlOPMKa_BKJIIOquTeJ!bHO. 

J{JISI OTUCimHHfi pemem-ttl ypaDHCHl'I.II ( 6) dun npmrnnen HTep~OH

HHi1 MCTOJt, OCHOBaHHun Ha CJ!adon 3aBHCHMOCTl'I HCKOMUX peme1mri OT 

TOIIKVIX ocodeHHOCTei1 BXOJtSIIItero B (6) KyJIOHOBCKOro IlOTeHU,taJia. B 

HYJICBOM npudJIHXemrn _noJiaraeM r = o, a tc.s) 3a.MCHHCTC.II HCKOTOpID.l 

"noTeHU,taJioM )teqiopua~H", .1tonycKaIDll{Ul! odmee pememi:e. B nocne,zyIO

IItRX HTepa~ax yquTHBaIDTC.II q}leHU C r H pa3HOCU uel[)ty ¢c:.csJI IlOTCH

U'l'!aJIOM .:n:ecpopM:a~n. TaKHM odpa30M y,1taeTC.II nonyqHTb HCTHHHOC peme

HHe KaK )(JI.II de3yCJIOBHIDC :JKCTpeuyuon, TaK u ,ltJI.II Taroxx, KOTopue 

)taIDT 3KCTpCUY?J: IlOTeH~aJiblIOtt 3HeprHH npu "3a.,I(aHHOff )tecpopMaU,tU n • 

B pacqeTax~ :<oTopHe omrmrna.nTcn n .n;uccepTaU,tu, c:romaeuocTb He 

yquTUBaJiaCb ; D 3TOM CJ!yqae ypaBHClll'IC ( 6) COOTBCTCTBYCT nepeMeH-
r . 

ROMY nonepXHOCTHOMy HaTsrn:eumo, 6 = S- ( / - rlf ). 
PacqeTU noKa3aJm Bb!COKYIO 3'.lXI)CKTHBHOCTb l!CTO)(a. Y.ltilJIOCb 

Hatim necbtta odmee pememrn 3a.,I(aqn, B. TOM qMcne H JtJISI acm.rueTpHtI

HHX 3KCTpCMYllOB. 0Ka3aJIOCb, tITO ,1tellCTBliTeJibHO C)'ll{CCTByeT decquc

JICIIHOe MllOlltCCTBO CUl!1!eTpuqm-ix li acmoieTpHt!UIDC pemeHHll' O)maKO 

)(JI.II T.II%CJIIDC MOP nee OHU JielltaT suaquTeJ!bHO Bblllle, qeM Te, KOTOpue 

COOTBCTCTBYIOT oduqHoff Cl'll.D!CTpHqHoll BCTBH, paCCMOTpeHHOH H. EopoM 

U !HJIJiepou. no 3TOll npHquHe OHH He MOryT m.!CTb OTHOmeHli.lI K 

aCV.Ml!eTpmr ,ltCJICHHSI. 

.AHaJII-13 ycTonqliBOCTl'I CID.!MeTpUqHI,IX pemeimi1 K aCHt!MeTpliqHI,IM 

napHa~SIM cpopuu no1msaJI, qTo sa liCKJ110qeHUeM panHoneCHl,!X pemem1n 

)tJI.II ~ = o, 75-0,80 (npH r = 0) lllteeT MCCTO ycTotlqirnocTb, Halt

dOJ!bman .1tn.11 .x:::0,6. HeycToi1qunocTb xapaKTepHa JJ,JIH ~ < o, 4 H 

J(JIH U,tJilill,I!;pOilOJJ,OdHl:IX n cepe,ltHHC paBHOBCCHUX cpHryp JJ,JISIX=::0,75-0,8, 

npl'ltieu B nocJie,n:HeM cnyqae HeycTOtltJJrnocTb CB.1138.Jia c despas,m,meu 

B OTHOmemm K IlOJ!OllteHltl!l "mellKVI" B cpeJJ,Hell qacTli (llltrypbl. . 

Bonpoc o "npoHcxoll.,ll;eHHH acnMMeTpnu .I(eJieHirn 3Tl'IM He pemaeTca, 

TaK KaK paBHOBCCHast C~!CTpl'!qHaSI cpopMa ,ltJI.II ce,1tJIODOll TOqKu HC

ycTollquBa Taros:e u. no OTHomeHUD K CHtD.leTpuqHon ,1terpop1.1annu. 0.n;Ha

KO xapaKTepHa.11 HeycTollqliBOCTb ceJJ,JIOBOll rpnrypu npu X~0,75-0,8 

MOllteT dHTb uatiaJibHOff npuqaHoll amn.rneTpmI, pa3BIIB8.!0ntellcn Ha 

IlOCJIC,lzylOll{UX CT~H.IIX • IlO-BltJ(lll!OMY, Ha caumc nocJie,n;m1x CTa)J;H.IIX 

CYJI(CCTBCH!IyD pOJ!b arpaeT qJOpMHponaHHe odoJioqert B OCKOJIItax 

(E.T. rellJIHK!,!aH, 1958). 
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Eh!Jia TaIO!te UCCJie)tOBa.Ha YCTOntmnoc.TL K acIDDJeTpRlIHhlM napRa
UUID! pemeimn YCJIOBHOro pannoneCHSI, T.e. TaKHx, KOTOphle JtalOT 3KC
TpeMYMY noTem~taJILHoll sHepmu npR saiam1on ,1teipopuamm. B npoTuno
noJioliCHOCTL pesyJILTaTaM, H3BeCTHL!M pauee, 6h!JIO 06Hapyi.:eHO, lITO 
TaKRe cmru:eTpHlIHhle cpHryphl ncer.ita ycTonmtBU, npHlleM YCTOlltIHBOCTL 
Teu 6oJILme, tieM 6oJILme Jtecpopua~si (Kpoue ~JIHHJtpm1.1tHIDC npoMexy
TOtIHhlX qlHryp). 

PactieTl:l nOita3aJIH, lITO CYllteCTByeT HeKOTopasi KpHTHtieCitaSI .Ite
qiopua~si ( p KPHT)' TaKasi, lITO He cymeCTByeT paBHOBecm,IX qmryp, 
B TOM lIHCJie paBHOBeCHIDC "npH 3a,Il;a.HHOn )teqiopua~H ", C f' > f' KpHT• 

.I(ecpopua~JD P Kp1n· ecTeCTBeIIHO UHTepnpeTRPOBaTL Ka.I-: "MeCTO pas
Pl:lBa" B 8.)tt{a6aTRtieCKOit MO)teJIH .IteJieHUSI. EesycJIOBHbln 3KCTpeMyu co
OTBeTCTByeT p KpUT npR .Xz. 0,65 H B 3TOM CJiyqae .IteJieHUe npORCXO
JtRT KaK 61:l HenocpeJtCTBeHHO H3 ce.n;JIOBOll TOlIKil • .I(JISI smep c 
.:r z o, 65 ( 30JIOTO, BHCMYT )X) npeJtCKa.:31:lBMTCSI TaF.IrM o6pa30M CUM

MeTpRtIHOe .IteJieHHe, npRtieM OKas1,1naeTcS1, lITO pacctIUTaHHaSI JtRCnepCRSI 

uacc OCKOJIKOB Ree 3aBHCRMOCTL OT 3Hepruu B036YliCJteHRSI, KRHeTHtie
CKaSI 3HeprHSI OCKOJIKOB, .n11cnepcHS1 sapS!)ta npH )l;aHHOll 1.mcce JtOCT·a
TOtIHO xopomo corJiacyJDTCSI c onl:lTOM, oco6eHno npu r = -0,I, corJia-- . 
cyJDmeucsi C pacnpe)l;eJieHUeM IlJIOTHOCTH HyrmOHOB B Sl.ltPllX, H3BeCTHl:lM 
1,13 omi1ToB no paccestHHJD sJieKTpoHon. Us oTHX .n;anHux onpe)l;eJisieTcsi 
TaKJie (ZL/A ) KpuT, panHoe 45 npR r = -O,I. IlpR sTHx sHatiemrnx 
r l1 ( ZL/,4 )KpHT OlleHL xopomo cornacyeTCSI C OilblTOM Taiae l1 ne
JIRlIHHa ajxpeKTHBHOro MOMeHTa UHep~u 

cl - <hr7.£ 
~- Z-Jlrr 

,, (7) 

pacctiuTanna& .ItJISI cu1;,1MeTpRtIHblX 3KCTpeMaJILHUX ipHryp. BeJIUtIUHa Ye11-
onpe.1teJisteTCS1 R3 3KCnepUMeHTaJILHIDC .ItaHHUX no yrJIOBOll aHH30TpOIIUU 

.n;eJieHRH npR cpe.n;nux 3HeprR&X. CorJiacue- c onh!TOM )l;JISI le# oco6eHHO 
BaimO, fiOCKOJILKy BeJIRlll1Haj~OlleH& lIYBCrBitTeJILHa K cpopue Sl)];pa 11 
Tamm o6pasou. Hau6oJiee Henocpe;a;cTne1mo .n;oKasunaeTcSI a,JJ;sKnaTHOCT& 

. KaneJILHoii 1,!0.IteJiu .n;JISI onRcamrn SI.Itpa npR 60JILmux ,necpop1rnuuax. 

X) IlpH cpanHeHUH C H.ItpaMH JtJISI Oilpe.iteJieHHOCTH 6epeTCSI 
(z?2-/A )KpnT = 50, JIYtimee np11 r = o. Ilpu r =-0,I 3Hatiem-rn 

X ]tJISI Toro lite S!Jtpa HJliCHO YBeJIHtIUTL npH6JIH3HTeJILHO Ha IO%. 
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Ilpu MeH&mux .;a;el}opuaunax u uanoM nos6yx.1temrn no 1morux. CJIY

tiaax uoryT 6HT& cymecTBeHHHMH HYKJIOHHl:le o6oJioqrrn, np11BOASJmHe B 
tiaCTHOCTH, Y. HeKOTOpOtt HeOJtHOpO,JJ;HOCTlf fiJIOTHOCTU SI.D;epHOii MaTepHH, 
C 3TID.{ CBSl3aHO B03IIHKHOBeHl!e CTa()RJI&HOit ;ieqiopi.rawrn Sl;tep. Ilpeino-

. JIOllrnB, lITO KaneJI&UaSl uo.n;em, COOTBeTCTnyeT pam101.1epuon IlJIOTHOCTH, 
cor·JiacoBa.HHott c KJiaccuqecr.on "noTem~mm,Hon mrnH'' uo.n;eJiu nesam1-

cuul:lX qacTHU, MOlll'.ItO 3amrnaTb nonpanKy K 1tarteJILHolt uo.IteJIH, o6yc..: 
JIOBJieHHyJD o6oJIOll!WJ.m. TarCUM o6pa30l! tlOilCIIO 06'LSICHUT:& OTHOCUTeJibHO 
CJia6yJD 3aBUCU},!OCT:& noporon ,l(eJieHUSI l1 BpeueH CilOHTaH1t0ro }J;eJieHUSl 
Cal!IDC TSlliteJiblX SlJtep OT Z~//1 . 

BosmrnaeT Taae 3amwm.1ocTb "n0Tenwrnn1:,noi1 :meprm1" .l(eJiemrn 

l1 BeJilill'AHI,1 nopora )teJiemrn OT KBaHTOBoro COCTOSIHUSI li D036y:it.n;eHHSl 
SlJJ:pa. 

PactieTl:l TIOita3aJitt, tJTO TOT 3KCTpeMyu IlOTeH~aJILHOli :meprm1, 
KOTOpun COOTBeTCTByeT·Ce,l(JIOBOii TOtIKe H nopory .n;eneHliSl npu 
.:l: > 0,6, npu MeHbmux .x. COOTBeTCTByeT MUHl1MYMY noTeH~aJI:&HOii 
::mepr1m, paCCMaTpHBaeMOll KaK 1pyHK~fl napal!eTpa ·JJ:e(j_)OpMaWlU• 
TaKIDJ o6pa3011 np11 6on1:,mon ..n;e,pop1.mnun nosnuKaeT noTeHUHaJILHaa 
m.m, IlaJ160Jiee r Jiy6oKaSl np11 .z .z o, 15 ( A ~ 25-35)' C KOTOpoii 
lloryT 6b!TL CBSl3a.Ilbl "KDa3l1MOJieKyJISiplll,le" SlBJieHUSl, 11a6JI10,n;aeime B 
SIJJ:epnux pe_aKn,tax MClCJl:Y ner:r:mrn si.n;pamt B6Jiusu KYJIOHOBcr.oro nopora. 
11:sMeHemrn ¢opm,i Sl,1tpa B IlOTeHn,[aJibHOl1 Sll!e Il0Jt06HO 11;D;h!m8Jlll[M KOJie-
6aHUSll!", paCCMOTpeHIII,IM BoiiTOM l1 MaKM8HYCOM. Hyxno yttecTb, lITO 
"KBasHuoneeyJISipHble" pe3onancl:l, ecJiu oau cy~ecTByIDT, Ha6JIJD,l(aJOTCSI 
O()UtIHO Ha tpOHe .3PHKCOHOBCKRX c[myKTyan,tn U :D;JISI li3B.netieHUSl IUI<pop-. 
Ma~u o HUX Tpe6yeTcSI cneiiuanLnaSI o6pa6oTim HenocpeJJ:cTneuHo Ha-
6JIJD.n;aeumc CelleHUii. B ,Il;HCCepTa~H IlOKa3a.IIO Ha np11uepe. peaKl{UU 

. cI2c oI6, cl ) M,1- 24 , lITO mccnepi,n.ien;aJibI!Ile .n;aHHI.IB'M.~;;tHO 06'LSlC
HliTb KBa3HMOJieKyJISIPHhlMlf pe3oHaHca.uu, KoTopue o,n;Harrn n1.1claTl1u~o 
o6r;tero c Henocpe.l(CTBeHHO na6JIJD.n;aeuw.m iumru,111 B cetieHun. _:3TH mH
poKHe pe30HaHCH,. B03MOliCHO, COOTBCTCTBYIOT pa3JilflIHl1M BHjTpeHHliM 
COCTOSlHHSIM CllCTeMU B paBHOBeCHO~ KBamrno11eKy1rn:pHOM boc-rosi:miit 11a
IlO.D;06lie OJtHOtiacTUlIHblX noporonmc KaHaJIOB, npOSIBJISIJDmuxcSI B .n:eJie
Hlfli S!)tep. 
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YrJIOBMI AHU30TPOITIUI ,UEJIEmm 

Yr JIOBOe pacrrpe,n;enemre OCIIOJIKOB 3aTI!lC!,IBaeTC.fl B Dll,l\C CYMMH 
tfJICIIOD, KaJ.t)l;I,111 !13 KOTOPHX OTBetfaeT orrpe,n:eJiemron BCIDltfHHe rrpoeK
wm yrJIOBOrO l.!Ol!CHTa Ha HanpaBJieIDte OCKOJII':OB Ra CieCKOHetIHOCTH. 
::)Ta rrpOC!U\1-Ul ( l{ ) SIBJISieTCSI TaKJKe IIpOeKUHCit CYMJ.!apHOrO cmrna 
OCKOJIIWB, IIOCKQJIT,Ky rrpoeKUHSI opeiHTaJibHO!'O MOMeHTa Ha 3TO uanpan
Jiemre panua HYJIID ( 7 = E+- S ) . 01.(e!IIW IIOKa3HDaIOT, llTO pac
rrpe)l;eJie!IHe K IIOCJie pa3pHBa SI)l;pa U3I.{eHSieTCSI Otfel!I> MaJIO U TaKV!M 
oeipasou aim30Tpomrn )l;eJiemrn .naeT cBe,l(eHHSI nenocpe,ItcTneHHO o ·, 
pacrrpe)l;eJieHHU rrpoeKUHH yrJionoro MOMCHTa Ha ocI> ,IteJisr~erocsr SI,Itpa 
D ueKOTOpon rrpOI.i:elityTOtfHOJ:l CTa)J;HU ,IteJieIDISI. EcTeCTB.~HHO rrpe,l\IIOJIO
XHTI,, tfTO pacnpe,l(eJieHHe K COOTDeTCTBYeT CeJJ;JIOBOJ:l TOtfKe, KOTOpasr 
SIBJISieTCSI 3KCTpeMyUOM noTeHitHaJII,HOil :meprHU H TaKHM oeipa30M co-

~ ' . ·" 
OTBeTc?DyeT HeKOTOpOMY, KnamtpaBHOBCCIIOMY COCTOSIHUIO. _CpaBHeHUe 
TeOpHU C OIII:ITOM IIOKa3HBaeT, tfTO Tmwe rrpeJJ;IIOJIOXCHHe SIBJISteTCSI 

BecM.m xopom~ rrpuei1m2:emrnM. 
IlpH CiOJII>meM B03Ciyx,IteHHH pacrrpe)l;eJieF.He I{ IIOJiytfaeTCSI D CTa

THCTHtfCCKOll UO,l(eJIH B03Ciyx.neHHSI.SI)l;pa. OHO oripe)l;eJISieTCSI, B OCHOB.:.:. 

HOM, 60JII,UM8H0BCKHU ¢a,KTOpOM: 

*,l} P{KJ ~ ex,,o(-;.e-f'.~ , (8) 

I6 

rite. 
-t. _ _L T 

K.. - ,t~Y~ ., (9) 

a T li1 c7e.1tf - TeMnepaTypa H siwieKTHBHb!M UOMeHT uuepwm ,l(JISI rrepe-. . . ~ 

XO)tHOro SI.l(pa ( qi. (7)). Bemttfl1Ha K.. CHJII,HO 38.BHCUT OT q>OpM!I rre-,, 
.PCXO)tHOrO.SI,Itpa, oeipantasrcb D CiecKoHettHOCTI, .l(JISI cqiepMtfCCKOro sr;i:pa 
( amt30Tporrusr panHsreTcsr HYJIID). 7,e# cpammTc~:&HO npocTo orrpe;i:eJisr
eTcfl HS OillilTHIIX }1;8HHblX H cpaI!H8HHe ee C TeopeTHtf8CKOJ:l I!eJIH'IHHOrt, 
pacctfHTaHHOJ:l I! KarreJI1,aoi uo,n:eJIH }l;JIH ce.n;Jionon TOtfKH,rrpe.1tcTaBJIHeT 
6oJII>mon HHTepec (cu.rJI.Il).C Jtpyron cTopoH1I,.ItSHHHe 06 yrJionon aHH-
30TponHH Il03BOJIHIOT Henocpe.n;CTB8HHO H3 OIIHTa orrpe.n;eJIHTI, T8KYID I!a%

HYID xapaKTepHCTHKY sr;i:epaon uaxep1-rn, KaK 3Hatfemie ( z,(,./A \,pHT' 
KOTOPIIM orrpe;i:eJISieTCSI rrpe;i;eJI YCTOtltfHBOCTH sui;pa K ;i:enemuo (,n:JISI 
( Z.L./A ) > ( .z.z/4 )KpuT ;teJiemte 1w0Tpomrn). 

IlpH ;i:eJieHHH Bdmrnn rropora pacnpe;i:eJiemrn !{ onpe;n;cnsreTck xa
paKTepHCTHKaJ.rn HHlitHIIX "tfaCTHtfHblX" ypOBHeli B rrepexo,n:um.1 SI)tpe B 
ce;i:nonon TO'-IKe ·co., Eop, _ 1955). o. Eop rrpe.n;nono::mn, ;-ITO CTpyKTypa 
BHyTpeHHero B03CiYllCJteIDisr D rrepeXO)l;HOM sr,n;pe TaKaSI xe, KaK lI D 
oeibltfHUX ,l(eqiopmrponaimux sr.npax · rrpH 1.mnoM no3Ciyx,ll;eHuu. 

!{naccHttecKaSI MO,Itenr,, paCCMOTpenHaSI D rJI~ I, Il03BOJISieT 
necr,Ma rrpocTo aaliTH yrnonoe pacrrpe;teJieHHe. nnsr .neJieHllsr rrpu 3a
XBaTe qacTUUl,I yrJIOBOe pacrrpe)l;enemre oc1:onKOB~ COOTB8TCTBY1Dmee 
raycconcKOMY 3aKOHY ( 8), HMe·eT BIIA ' 

r;i;e 

F(,::>-.J== e -.;t- ( I
0 

(=J + :I, C=)J, 

.::t- == EJ.hn'.5-
-<- :, _p=:: 

z -,...t.. ;( ...,....,.,4-T 
.ek,,~ 

, 

(IO) 

(II) 

I ,.,--t. . 
r.n;e 7 ..1,,.,-c:,, - cpe.1tmtl1 KBa)tpaT yrnonoro 1.rnuem:a )l;eJI.fllllerocsr 
sr.itpa. <I>cipMYna (IO) xopomo onnc1rnaeT yrJIODYID amt!30Tpomuo .n;enemrn 
rrpH CPCAHHX ::meprirnx. 

Cpunnemrn c ·omi1'roM IIO)l;TDep:...n;aeT npe;i:crm31mae11Y1D cTaTucTH'Ie-:
crcoli TeOpHen 3amrcm,1ocTI, l{o2 . OT 3Hepr1rn ( ;.;-.,z ...,:_ ff )'. ITpu 

MCHbllJeM, no3CiYllCAemrn, 1<0r.n;a Te1mepaTypa nepexo)J;uoro ir)l;pa rropsr;n;Ka 

17 



. ::-'-

::mepreTRtICCKOn memt 4 , IlOATBep;;i:)l;aeTC.fl_ :mmtcmtoCTI, llOMCHTa 
1mepr~m OT TeunepaTypu, npe.n;cKa31rnae1.m.11 Tepuo.n;1rnrumttec1wn Tcopu-
en, yttltTiinru:imen cnapirnamxe (¢opuy)la (2)). · 

n 3TOi1 mane paccMaTpHBaJOTc.11 w:race ner<:oropHe ,JJ;pyne ~peK
TU, cyll{eCTne1mue nplt cpanuemm c om,rrou ( poJJI> na1Ia.nI>11oro cnHHa, 
yrJJona.11 aHH30Tpomrn: npn 3UltCC¥-OHHOM p;eJie1mu R Jtp.). lfIITepecno, 
tJTO npu raycCODCIWM pacnpe].teJJCllltl:'I K (qi. (8)) al!lt30Tp0Illt.!I p;eJie
mrn )(axe 1rncKOJJI>KO B03pacraeT nplt ynem1qemrn nattaJJI>Horb cnnua, 
BOnpeKR, Ka3a..'IOCI, 6u- OtJeBH~HlDJ ItlITyltTUDHllM cooelpa.xenumr. Booelme 
:.:e np11 raycconcrcou pacnpeAeJJemm (8) cmrn nmrneT Ha yrJJonoe 
pacnpeJJ;e.7IClll1e CJ1a60 (rionpaBKlt ITOpSI}tlm (S;/.ZA-;;')-1, I!plt ApyrOM . 
pacnpe,1teJ1emm )];JI.II K cmrn nmrneT CioJ1ee c1rn1,uo. IlocF.OJII>KY :$peKT 
m.1eeT i.iecTo nptt MaJJUX yrJionux uoMeuTax ( :J ~ So· ) , npunOJtHTCH 
KBaHTOBlli1 pactteT yrJionon aIU!30TpOill:'llt. KaF: o6UtJHO, pe3yJII>TaT 
Ma)lo OTJIHttaeTcsi · OT Knaccnttecr~oro. C~annemrn ·c yrJ1onon UHl130Tpo
mrnn ,1teJJel!l:'lfl Pu. 239 , U 233 u U 35 uenTpOHru.m no;];TnepE:.n;aeT 
cTaTHCTl:'lttecKoe pacnpe,fteJ1e11ue ( 8) )l;Jlfl K. : 

Ilpu B~3CiYXAemm nepeXO,I(HOrO .!I.n;pa nopSI;tKa ltCCl-:OJII,KUX l,13B 
tJUCJlO B036yx,Itel!HUX KBU3UtJaCT1tn nenemmo lt i.:oryT ua6JJJO)l;aTI>Cl1 
3HatJltTCJJI,Hl.,l6 . OTKJIOI!CHltSI OT cTaTllCTlttJCCKOrO pacnpC,ll;CJICHltfl !\~-- B 
tJCTHO-tJCTHOM J];CJl.!Ir;teUCS! SI,Jtpe 38Jv!eTHa ).fv!CKpeTHOCTI, traCJJa mil 
KBa3lttJaCT111~ ( 3TO i:ID_mnme pacc!laTpltBt\CTCfl 60JICC no_r;po6HO B 'rn.I) •. 

.lln.11 .n;irnemrn He!!Tpo11aw1 ( cntrn I/2) Moxno npe,ItcTamtTI> yrno
ny10 am130Tponu10 n TaIWll nu.n;e, ttT06H MOlitHO 6uno npm,io lt3 yrJiono..: 
ro pacnpe.n;eJieHl:'l.!I uanru He3amtc,nme nonapHLie pa3HOCTR Koajxp11-
~11eHTOB P(l{), ItoTOpll!Jl1 onpe,n;eJISICTCH yrJJOBOe pacnpe,ll;eJie!Ute. 3TR 
ipop11ym,1 y.n;o6HO ltCTIOJJI,30BaTI> Tar.li!C H )I.JISI ormcaHltSI yrJIOBOrO pac
npe,JteJJeHHi:I ocrtoJJKOB JJ;ene1m.!I )I.JI.!! Ka!Ia.JIOB, c onpe.n;eneimw.rn • 3Hatte-· 
mun.m. npoeK~ltlt It ( lWl!CTHUC JJ;CJJ'.!I!JtltCCSI .!I,ll;pa B6JJU3H nopora). TaK . 
y.n;aeTCSI noKa3aTI>, tJTO npu UCIIOJII,30BaHltH OITTltqecKltX K03cpqlltnlteH
TOB npltJiltnamtSI ;i:nsi nel!Tponon umrno xopomo ouucan yrnonoe pac-
npe;i:eJieHHC OCKOJIICOB n peaY.~ltU 77i.. 232

( 1z., f) •· ' · 
Pa3'mttJHTW Knanxono-MexamtttecKue npamrna · oT6opa, Kar~ npanu

no, HC SIBJISiDTCfl cyiitecTBCIIHbll,nt JJ;JISI yr JIOBOl: aHU30TpOIIUlt OCICOJIKOB 
. .n;eiiemrn.; O;t!Ia:IW B c.r.yttae )tCJJCHltfl Pu. 239 HCt!TpOHru.m, 1wr.n;a cyM

M8.pHHll. cmrn B HatJaJJI,HOM COCTOHHlil1 RCBCJJUK, HadJIIO)I.aeuoe yrJIOBOe 
pacnpe,IteJJellHC OCKOJIKOB cm1.n;eTeJII>CTBYCT. 0 , TOll, tJTO ,ll;JI.!I 

I8 

no36yl!QteHHUX 6ocTOSIHRl1 sr.n;pa B03MOZHH poTannonnue cocTOmIRSI c 
K = 0 c JIJ060l1 qeTHOCTH yrJIOBHMlt MOMeHTawt. 3TO no.n;TBCpl!QtaeT 

... CTaTUCTrttteceyro UHTepnpeT~ Bpa.ntaTeJILHHX COCTOmIHlt HarpeToro 
.!I)I.pa. 

,/'1 • 

· . B rJiaBe l!l npRBOJtSITCSI Tane pesyJI:r.TaTu pacqeTa yrJionon 1,op
penSimm OCKOJJKOB .n;eJJCHHSI H ttaCTHn, HcnapnnmltXC.!I lt3,SJ,Itpa .n;o 
.n;eJierurn • 

]HCCepTart,tSI OCHOBaJia Ha CJI8,JzylD!JtltX Ony611ltKOBaHitbIX pa60Ta}( 
anTopa: 
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