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OHUA!I XAPAKTEPMCTilliA PAEOT!l 

Alg'YaJII>HOC_TI, TBMl:l: 

l1CCJI8,llOBaH1Ie ynpyro;ro pacceHHHH a,ItpoHOB npn BllCOKllX :meprnmc .fIB
JISl8TC.fI O,ItHOil: 113 ~HTPaJII,HllX npo6JieM COBpeMeHHOR ll)H3llKH MeMeHTapHl:lX 
'IacTnu. Ee nsyqeHHe nrpaeT BruKHYJO poJII> B noHHMaHlill cTpyKTyp11 a.npoHoB 
ll ,ItllHSMllKll CMI>HllX B38llMO,lleticTBllR llpll BllCOKHX BHeprnmc. 

Ilpouecc11 ynpyroro pacce.fIHH.fI a,ItpoHOB B11coKHX aHeprnll paccMaTPHBa
JIHc1i C TO'IKll 3peHHH paMH'IHl:lX MO,lleJiett lI ll0.10(0,llOB, cpe,Itll KOTOPl:lX BalK
HOe MBCTO 38HlIMaeT KBasinoTeHll,IIIaJII>Hllti no.zoco.n ]oryHoBa-TamceJIH.ztse/I/. 
.IlruraMn'Ie CKO:e KB83HllOT8Hll,IIIaJII>HOe ypaBHelllie C HCllOJII,3QB8HlI8M I'llllOTe 31:l 
0 CYlll8CTBOB8HlIH rJia,llitoro JIOKaJII>HOI'O KBa3HllOT8Hll,IIIaJia, a.neKBaTHO 0;1-
Cl1BaJCll{8I'O ,ItllHBMllI(Y CMI>Hl:lX B38HMO,lleficTBatt npH BllCOKllX aHepl'IDIX/2 , 
ll03BOJI.fI8T HafiTH rJiaBHllH aCHMllTOTH'l8CKllR 'IJI8H aMilJillTY.Illl pacce.fIHHSI, a 
TBKJKe nonpaBKH K H8MY B paMH'IHl:lX OOJiaCT.fIX nepe,lla'!ll HMllJJII>Ca. 

CJre.nyeT OTM8THTI,, 'ITO B OOJiaCTH MaJil:lX yrJIOB paccemrmr illlHlle 
BllpruKemm ,IT.II.fl rJIBBHOI'O aCHMllTOTH'leCKOI'O 'IJieHa aMllJIHTY.Illl pacce.fIHH.fI 
'IaCTHU co CllHHSMll 611JIH llOJIJ'l8Hl1 JimIII, ,IT.1I.fI onpe,ll8JI8HHOI'O .KJlacca MaTpll'I
HOH CTpyKTJpll KB83llllOT8Hll,IIIaJia. 

nnst aMllJIHTY.Illl Bl1COK08HepreTH'l8CKOI'O paccemnm 6ecc~OBl:lX 'lac
THU Ha Ma7Il18 JrJill cnpaB8.IVIHBO 8HKOHMI>H08 wcTaBJielllie 3/, KOTOpoe 
BllepBlle 611JIO llOJiyqeHO B KBaHTOBOH M8XaHHKe ll D HaCTO.fIU{ee Bp8M.fI 
HCllOJII,3J8TC.fI B.60JII>llillHCTB8 MO,lleJiell Bl1COK03HepreTHqecKOI'O paccemnm 
a.ztpoHOB Ha Ma7Il18 yrJill. 

3Ha'lllT8JII,Hl1H nporpecc B OllHCaHllli llOB8,ll8HHSI ,ItllqicpepeHll,IIIMI>Hl:lX ce
'!8Hllll paccemnm a.npoHoB B nrnpoKott o6JiacTH rrepe.naq HMUJJII>ca 611JI .noc
THI'HYT Ha OCHOBC 6eCCilllHOBOH MO,ll8Jill, Y'!HTl1BaJCll{8H rrepHnP.ll'I8CKll8 ajl
cpeKTll, 06yCJioBJieHH11e HMH'lll8M M830HHOil: 11my61111 a.ztpoHa 57_ l1CITOJI1i3ye
Mast B BTOti pa6oTe I'llllOTe3a o 611cTpoM BllMllpa.HHH CITHHOBl:lX ajqleKTOB 
C poCTOM BHepr:im rrpH P,acceSIHllll Ha MaJille yrJill llOJIY'IWIS ,llOCTaTO'IHO WH
poKoe pacrrpocTpaHeHlle76/. 0,llHSKO B ~JIOM Borrpoc O poJIH CilllHOBllX ajl
cpeKTOB ITPH BllCOKllX 8H8PrHJDS B HaCTO.fIU{ee BpeMf! He SIB1ISI8TCSI OKQHqaTeJII,
HO Bll.flcHeHHllM. PH.It MO.zteJiew' 7/ rrpHBO.ItllT K HaJilll!HIO Me,wreHHo Bmmpruo
lIIHX C poCTOM BHepr:im B.KJla,llOB aMITJIHTY.Il C rrepeBopoTOM CITHHa B .ztHillcI>epeH
ll,IIIaJII,HHe ce~eHll.fI. 
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B CBJI3Il C STID/1 npn .liCCJie.n;o:aamw CII.liHOBl:lX ajxIJ0KTOB B Bl:lCOKOSHep
reTilqecKOM paccemum Hapsmy C ITOCTpO0Hll0M .n;nH8MllqecKRX MO.D;0JI0H BalKHO0 
3HaqeH.He rrpno6peTaeT .113yt!0Hlle CJie.D;CTB.Hit, K KOTOpl:lM rrp.HBOMT pa8.JI.11q
Hl:le rrpe.n;rrOJIOJKeHIDI 06 aHepreTWI8CKOil 38BllC.11MOCT.11 CimHOBllX aMIIJmTY.D;, 
Bl:lT0KaKl!lIDC .113 o6lll.11X ITOJIOJKeHilil KBaHTOBOil TeOpllll ITOJIJi. 

Ha.1160Jiee rroCJie.n;oBaTeJII,HO aTa sa.n;aqa MOJKeT 61:lTI, peweHa B p~ 
KBa3.HITOT8Hll;llaJII,HOI'O rro.n;x:o.n;a ~OrYHOBa-TaBXeJI.11.n;se. 

UMr, HacTo.fillleit pa6oTH - Hruco~eHHe orprumqeHnil, HaJiaraeMHX Tpe-
6ownneM crrpaBe,wm:BocT.11 altKoHaJII,HOro rrpe.n;cTaBJieH.11.ff ~ 8MIIJlliTY.n;l:l pac
ce.a:mrn: qacT.HU co CIT.liHaM.11, Ha B8JI.li'llIHY CimHOB!lX ajxI)eKTOB rrp.11 BllCOKWC 
:meprnnx; IlOJiytieHile qm:snqecKWC CJI0.D;CTBilit, K KOTOPl:lM rrpnBO,I(HT HaJI.H'!lle 
M0Wl8HHO BllM.lipaJOOlIDC C pocTOM snepr.11.11 BKlla.D;OB aMIIJilITy.n; C rrepeBOpoTOM 
crrnna B .n;nqxpepeHmtaJII,Hl:le ceqeH.11.ff; rrocTpoeHile Mo.n;eJI.11 "MesoHHoil wy6u" 
a.n;poHa C yt!8TOM CIT.liHOB B3anMo.n;eilCTB,Yillll.liX qacTilU, IlO3BOJI.lllall0it rrepe.n;aTI, 
CBOilCTBa rrpouecCOB paccemum a.D;poHOB B .n;nwpaK!l;IIOHHOH o6JiacTlI. 

HaV'IHM HOBilSHa Il rrpaKTnqecKM U0HHOCTI,· pa6OTl:l 
. BrrepBl:le ITOJiyt!0Hl:l pernemm KBaS.11ITOT8Hll;llaJII,HllX ypaBHeHilil ~ aM

ITJIIlTY.n;l:l pacce.fl:Hll.ff 'laCTlIU co Cil.li!IaM.11 0 lI I/2 lI .n;BYJC qacTmi co CillIH8Mll 
I/2, _crrpaBe,wm:Bue rrp:u Bl:lCOKWC aHepI'IDIX :u MaJI!lX yrJiruc paccesnnm wm~ 
,I(OCTBTO'IHO o6melt MaTplI'lHOil CTPYKTYPl:l KB88lIITOT8Hll;llaJia. :3To o6ecrrei:m
BaeT rrp.11MeHRMOcT1, ITOJ!Y'l0HHl:lX WCPMY'JI rrpn rrocTpoemm lllllpoKoro Macca 
.n;nH~ecrorx MO.n;eJieil Bl:lCOKoaHepreT.11qecKoro paccemum a.n;poHoB , yqn
THB!lKllllIX CillIHl:l qacTHU, 

Hait.n;eHl:l YCJIOB.11.ff, 3a.D;aKll!H8 .n;orrycT.HMYRJ 8HepreTll'l8CKYJ) 8aBHCBMOC1'.I, 
KBa3.HITOT0Hll;llaJIOB, IlPHBO.IIJillllIX K attl<oHaJII,HOJ\\Y npe.n;cTaBJieHHD ~ rJiaB
HOI'O aclIMITTOT.li'l0CKOI'O 'IJI8Ha aMITJIHTY.n;l:l paocemum qacTHU co Cil.li!IaM.11, 
:3To ITO3BOJI.11JIO BrrepBl:le ITOJiytmTI, orp~eHHe OBep:xy Ha B0JI.li'IHHY B.KJia
,I(OB aMIIJIIlTY.D; C rrepeBOpoTOM OIT.HHa B .n;nqxpepeHUIIaJII,Hl:le ce'!eIDIJI BllCOKO
sHepreTil'l8CKOI'O M83OH-Hy.KJIOHHOI'O paccesnnm Ha MaJille yrJil:l. 

Ilpe,wroJKeH M8TO,I( perneHH.a: KBasnrroTeHil;llaJII,HllX ypaBHeHillt O KBasnrro
TeHUHaJiaMll, oo.n;eplK8lill{Mil MaJWe .n;o6aBKil' rrpnBO.ItRIInI8 K Me,wl0HHO BllMlI
pa!W!HM O pocTOM aHepI'IDI B.KJia.n;aM aMIIJilITY,JJ; 0 rrepeBO.POTOM Oil.li!Ia B .n;ni}-' 
qiepeHUHaJII,Hl:l8 ceqeJilLC[, :3TOT M8TO.D; ITO3BOJIR1I ITOJIY'lHTI, ac.11MITTOTR'!8OKII8 
Bllpa.llt8HWI ~ aMIJJillTY.D; 6e3 nepeBopoTa H C nepeBO.POTOM clllIHa B CJiyqa
.RX M03OH-Hy.KJIOHHOI'O lI Hy.KJIOH-Hy.KJIOHHOI'O paocemm.a:, C IlOMOmI,IO KOTOpllX 
ITOKaSaHO, 'ITO HaJI.H'!lle M8Wl0HHO BllMPIPaialllIX CillIHOBllX aqxpeKTOB B paoce.11-
Hllll a.D;.POHOB Ha MWil:le yrJil:l O H0O6XO.D;lIMOCTI,IO nplIBO,I(HT K pocTy rrommx: 
ce'leHilil, 

IlocTpoeHa MO.D;eJII, 11M030HHO!.wy61:l" ~ CJiyqaeB M08OH-Hy.KJIOHHOI'O 
H HYKIIOH-Hy.KJIOHHOI'O paoce.FIHH.FI O yqeTOM cmrnoB BSaHMO,I(e!CTBYJ!llllIX '!80-
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'THU, IlOJiytr8HHl:l0 Ha OOHOBe MO,I(8JI.11 KBasnrroT8HUIIaJil:l co.n;e!)lKa.T MaJil:le 'l.Jie
Hll,OOOTB0TOTBYKJllll0 M0Wl0HHO BllM.l1PaKll!HM CIT.liHOBl:lM ajxI)eKTaM, 3TO rrpnBO
,I(HT K BO3MOlKHOCTH pocTa llOJIHl:lX ce'leHillt B o6JiacTH CB8pxBl:lCOKlIX 8Hep
:rna. 

lL7yl saumTll BUJtBl'!raIOTCSl CJielM(lltHe OCHOBHl:le peSYJII,TaTl:l, 
ITQJ!Y'I0HHl:l8 B .DlICC8OT8UITT! 

r! Hait.n;eH!l B paMKruc KBa8lIITOT0Hll;llaJII,HOI'O rro.n;xo.n;a ~OrYHoBa-TaB
xeJI.H.n;se .FIBHl:le BllpalK0HlI.II ~ rJiaBH!lX aclIMITTOT.li'l0CICllX 'IJI8HOB CIT.lipaJII,
HllX aMITJIHTy.n; pacce.lIH.li.lI '!aCTlIU co Cil.li!IaM.11 0 n I/2 n .n;Byx '!aCTilU co 
Cill'!HaMH I/2 Ha KBasnrroTeHunaJiruc c MaTpl'l'IHOit CTPYKTypolt ,I(OCTBTO'IHO 
o6mero B.11.n;a. 

2. IlOJiytr0Hl:l orpaH.11'!0H.li.FI CBepxy Ha sHepreT.H'leceyro 38BlICilMOCTI,' 
KBa3.11ITOT8Hll;llaJIOB, BllTGKaKlllll8 ns Tpe6oBaH.11.Fl 06 8HKOHaJII,HOM xapaKTepe 
paccemum rrpn Bl:lCOKlIX aHeprn.FIX n MaJIHX yrJirucpacce.F1H.11.F1, IloKasaHo, 
'ITO Tpe6oBrume o cnpaBe;in:HBOCTil aliKOHaJII,HOI'O rrpe.n;cTaBJieH.11.Fl ~ aM
ITJI.HTY.n;l:l pacce.FIHl'I.FI rrpnBO,I(HT K 61:lCTpoJ\\Y BllM.lipaHlIIO c pocTOM sHeprnn crrn-

• HOBHX acMieKToB B MesoH-HY.KJIOHHOM n HYKIIOH-HYKlIOHHOM pacce.FIHl'ln Ha 
MaJil:le yrJil:l. 

3. Ilpe,wroJKeH M8TO,I( peweHH.II KBaSHITOT8HI.maJII,Hl:lX ypaBHeHllli ~ 
BOJIHOBHX <l>YHKlUIB C IUla8lIITOT0HUilaJ!aMH, CO.D;0plKamnMli MaJill0 
,I(06aBKlI, IlpHBO.n;,HllllI0 K M0Wl0HHO BllMilpaKX!lHM C pOCTOM SHeprlllI 
BKIIa.D;aM aMIIJIHTY,I( C nepeBopoTOM CIT.HIia B .n;nqxpepeHUIIaJII,Hl:le ce'!eHH.II. B 
STOM CJiytrae ITOJiytI8Hll acHMITTOTilqecKne Bl:lpaJKeHll.lI Wl.lI aMITJIHTy.n; M88OH
HYK1IOHHOI'O Il HYKIIOH-HYKIIOHHOI'O pacce.FIH.li.FI, 

·4. IloKa3aHO, 'ITO Me,wreHHO Bl.1MHP8Klllll8 C pocTOM aHeprnn CIT.liHO
Blle acMieKTll B pacce.lIH.liH a.n;poHOB rrplIBO,I(.IIT K pocTy ITOJIH!lX ce'!eHHlt. 
Ha _ocHoBe aHaJI.Hsa aKcrrepnMeHTaJII,Hl:lX .n;aHHl:lX no ITOJIHl:lM ce'!eHH.IIM c.n;e
JiaH Bl:lBO,I( 0 TOM, 'ITO 8MITJIHTY,I(l:l C nepeBopoTOM Cll.11Ha He MOryT ,I(aB8TI, 
Cyn(8CTB8HHOI'O BK1Ia.n;a B .n;n<lq)epeHI.maJII,Hlle ceqell.li.lI pp-pacce.FIH.li.FI sa"BTO
pllM .n;nqipaKUHOHH!lM M8KCilJ\\YMOM, 

5. IlocTpo8HH MO,I(8JIIl B!lCOKO8HepreTH'l8CKOI'O M83OH-HYKIIOHHOI'O 
H HYKIIOH-HY.KJIOHHOI'O paccemnm, rrpllHHMaKlllll8 BO BHlIMaHile BKJia,I( M83OH
HOH "wy61:l" a.n;poHa c yqeTOM CIT.liHOB 'l8CTRU,B paMKaX IlOCTpoeHHl:lX 
MO,I(eJielt IlOKa3aHa BO3MOlKHOCTI, pocTa ITOJIH!lX ce'leHHii, o6yCJIOBJI8HHOI'O 
ClllHOB!lMH acMieKTaMH, 

6. IloKasaHo, 'ITO aiiKOHaJibHM (})asa, WCPMa KOTopott rrpn 60JII.WHX 
IlPHIIeJII,HIDC napaMeTpax TIOJIHOCTI,IO O11pe.n;eJI.1IeTC.II a<lqleKTaMll M030HHOit "wy-
6H" a.n;poHa, IlO3BOJI.II8T KOJI.11'{8CTB8HHO BOCilp0lISB8CTH Bee OCHOBHl:le CBOil:
CTBa M83O11-HYK7IOHHOI'O lI HYKJIOH-HYKJIOHHOI'O BllCOKO8HepreTnqecKOI'O pac
C8.fIHl'I.II ua MaJIHe yrJIH. 
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I 
Anpo6amyr l@Ccegramm 

OcHOBHRe MaTepna,w .1mcce!)'rall;lrn .n;oK1Ia,wmamrn:& Ha ceMHHapax Jia-
6opaTop:im TeopeT:INec.KOtt qiHSHKll 06~e~eHHOI'O HHCTRTYTS smepma: HCCJie
,ll;OBrumtt H llHCTRTYTa qillSHKll BUCOKWC :mepl'llii (r.CepnyxoB) ,cecc:im illl<li 
AH CCCP ( I982 r.) ,Ha MW!Ut,Y1laPO'AROM cm.mosJlyMe rro IIMSJPHsamtoHHUM HBJie
HIDIM B qiHSHRe BUCOKWC tlHepl'llii (Jly6Ba, I98I r.). Ba cer.nmapax IbMeJI:&
CKOI'O rocy;n;apcTBeHHoro YHH1!8PCHTeTa. 
....) 

. IIy6JmKallIDI 

!Io pesyR:&TaTaM .1mccepTall;lrn, orry6JmKOBaHO 8 cTaTett. 

06~eM~Pa6oTU 

,ltlicce,PTartWI COCTOHT HS BBe.n;eHWI, Tpex rRaB OCHOBHOI'O co;n;epiKa-
' mm H saRJIIOtJ:emIJI, co.n;e,PJmT 102 CTpaHHI].ll MalllllHOIIHCHOI'O T8KCTa, I3 .PH

CYHKOB H 6H6JIHorpaqiHtJ:8CKHtt CIIHCOK JIHT8P8TYPll HS I09 HaSBaHHtt. 

COl(EP.l!WillE PABOTll 

Bo BBe,nemm lJ;aH o6sop COBpeMeHHoro COCTOSIHIDI rrpo6JieM, pacCMaT- · 
pHBaeMUX B .1mccepTall;lrn, H KP8TKO HMOlK8HO co;n;e_plltaHlle pa6oTU. 

Dl:aBa I IIOCBIIll!eHa HSYtJ:8lm!O CJI_e;n;cTBHtt, K KOTOPUM IIPHBO,nHT B PBM
KaX KB8SHIIOT8HimaJI:&HOI'O IIO,ItX:O;n;a Jior,YHOBa-Ta.BXeJDI,Itse Tpe6oBrume crrpa
Be,n;:,IHBOCTH s:l!KOHaJI:&HOI'O rrpe;n;cTaBJieHWI ,Il;7I.fI aMIJJlliTy;n;u pacceJIHlifI tJ:ac-· 
THQ co CIIHHSMlr B o6JiacTH BUCOKHX 8Heprntt ll MaJIWC yrRoB paccemnm:. 

B § I paccMoTpeHo o6o6meHHoe a:l!KOHM~Hoe rrpe;n;cTallJieHHe ,n;:,i:a rR8;B
Horo aCHMIITOTH"l:eCKOI'O 'LJieHa aMWIHTy;n;u paccemnm: tJ:aCTHQ co CIIHHaMH. 

B IIOCJie;n;yJ(IllliX rraparpaqiax rRaBU HCCJie,n;yJOTCH KOHKp8THll8 IIpMMepu 
pacceHHHH tJ:acTHQ co cmrnru.m OH I/2 H .D;Byx tJ:acTHQ co cmrnru.m I/2. 
IlpH"l:eM B CJIYtJ:ae paccemnm: tJ:aCTHQ co cmmru.m OH I/2 HCCJie;n;oBaHa Ha
H60Jiee o6mrur MaTpH"l:HM CTpyKzypa KBaSHIIOTeHmra.n:a: 

¼f $,r, e) == ars. ?>-r lr$,rJ -:ir-i"J, 
'1 

'8.D;e C:& a H ~ - CK8JIJil)Hlle «pyH.!tillIH, 

h (-e) = Oo + te/(et' - . e.. - IIOJIYCYMM/i HaliaJI:&HOI'O H KOH8"l:HOI'O m.my~:&COB cmmopHott tJ:aCTHIJ;li 
B CHCT8M8 Ill3HTpa Mace• 

B CJIYtJ:ae paccemnm: .D;Byx 'ISCTHU co CIIHHSMH I/2 HCIIOJI:&SO~CH KBa
SHIIOT8HimaJI CJ18,ItYllllt8! MaT,PH"tJ:HOtt CTPYRTYPH: 
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V;,irs,?,l)== A(s,?)-t-B(~,7'>[1@h(-e)+ h(e?®Jj+-
D<S,2) :i<e)® hc-e>, 

r.n;e rrpeHe6peraeTCH JIDIII:& CJiaraeMW.m, OTB8"l:aJaltI:lMH IIC8B;n;OB8KTOpliblM H 
rrceB.n;ocKMHpHUM o6MeHaM B t- KaHaJie. 

Bo BTOpoM H TpeT:&8M rraparpaqiax Ha OCHOB8 rHIIOTeS!i O CYIIl8CTBOBa
mm rRa;n;Koro ~O~:&HOI'O KBaSHIIOT8HllllaJia, a;n;eKBaTHO OIIHCliBSI<lJl8I'O .Im
HSMHKY Clll'JI:&HWC BSaHMO.n;ettCTBHit, Ha:l!;n;eHl:l HBHUe B!ipaxteHHH ,Il;7I.fI rRaBHWC 
acHMIITOTHtJ:eCKHX 'L7I8HOB CIIH~:&HWC aMIJJIHTY.I( M8SOH-HYKJIOHHOI'O H HYKIIOH-
HYK1IOHHOI'O paccemnm:, crrpaBe,n;:,IHB!ie B o6JiacTR BliCOKHX 8H8prHit H MaJlliX 
yrROB pacceHHHH. 

B § 4, HCXOM HS Tpe6oBaHHH 06 8:l!KOHaJI:&HOM xapaKTepe paccemnm: 
a;n;poHOB Bl:lCOKWC 8Hep:ratt Ha MaJille yrRu, Ha:l!;n;eHU CJie~e orpaHH'ieHHH 
Ha pocT KBaSHIIOT8H!maJIOB~ 

Va,o ( r,, r J ~ f3 

Vo,~Cs,?")~ ,ff, . . 

vi,½ ($,r>~ cohs-l • 

0TM8THM, "ITO 8H8preTH"l:8CRaH SaBHCRMOCT:& KBaSHIIOTeHimaJIOB, COOT
BeTCTBYJ(lllM RorapnqJMlf<leCKOMY pocTy IIOJIHWC cetJ:eHHtt, OTB8lffi8T Bep.xHei! 
rpaHHue 8THX HepaBeHCTB. 

.OrpaHH'ieHHH Ha KBSSHIIOTeHimaJIH,B CBOD OtJ:epe;n;:&,OIIpe;n;eJIJIIOT Bepx
HIOlO rprumny aHepreT:INeCKOtt SaBHCRMOCTH cIIHpaJI:&HWC aMWIHTy.n;. oTO IIOS
B~eT c;n;eRaT:& BliBOlJ; 0 TOM, "ITO Tpe6oBrume crrpaBe,n;:,IHBOCTH arutOHaJI:&
HOI'O rrpe.n;cTaBJieHHH c HeOOXO.n;HMOCT:&D IIPHBO'AHT K 6HcTpoMy- BUMHpamno o 
pocTOM 8Hepr:im CIIHHOBWC 3!WeKTOB B MeSOH-HYK1IOHHOM H HYKJIOH-HYK
ROHHOM pacceHH:im Ha MaJI!ie yrRU. 

B rJiaBa Il Ha OCHOB8 KBaSllllOT8~HOro ypa.BH8HWI A1lJl BOJIHO
BOi! «pyHKll;lrn BSaHMo.n;ettcTBYJ(lltlDC CIIHHOB!iX lffiCTHU B r -IIpoCTpaHCTBe 
HCCJie.eyeTCH B03MOJltHOCT:& CYIIl8CTBOBaHHH MaJIWC, M8M8HHO MeHJIIOOtBXCH C 
pooTOM SH8PrHH BKJI8;n;OB aMWIHTY.I( 0 rrepenopoTOM OIIHHa B ,nnqxpepeHimaJI:&
Hlle cetJ:eHWI paccemnm: a;n;poHOB. IlpeMO.lleH M8TO,ll; pemeHHH KBa8HIIOTeH
:qilaJll,HUJC ypa.BH8Hd C ltBa3llllOT8Hitlian:ru4H,C0.11:Al)lWiltlW0: CJLara8MU8,XOTOpll8 
HapymaJOT orpaHHtJ:eHHe, BHT8KaIIJll88 HS TpeOOBaHHH crrpane~CTH a:l!KO-. 
H~HOI'O rrpe.n;cTaBJieHHJI. 

B rrepBOM rraparpaqie rRaBU paccMaTpHBaeTCH paccemme tJ:acTHn co 
CIIHHSMH OH I/2 Ha KBas~OT8HimaJiax, co;n;epllta!llllX 'iJI8HH C aHOMaJI:&HUM 
aHepreT:1NecimM pocToM. Ha rrpRMepe aMIIJIHTY,Itll 6es rrepeBOpoTa cIIHHa B 
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.IIBHOM BR.l);e WIJIIOCTpllpyeTC.lI HapymeHHe CTan,napTHOI'O 8HKOHaJI:E,HOI'O npe.n
CTaBJieHHJI. B CJIY'{ae pacce.lIHH.II Ha KBaannoTeHIJ,HaJie 

¼,{$, r. e )== vs[cl(s,r> f + Q(S, r) + 6 (S, r) ~ r-l) ], . 
r.ne ol , a , g - CJia6o aaBHC.lIIlllle oT aHeprHH cR8JIJlpmm <IiYHrunrn, 
npll YCJIOBllll MaJIOCTll aHOMaJI:E,HOI'O 'IJieHa 

d. r:;, r> << 1 
nOJIY'{OHll acHMITTOTllqec1me BUpa,KeHHJI MR CilHPaJI1>HHX aMITRllTY.n B o6Jiac
Tll BllCOKIDC 8Heprnn ll MaJIIDC yrJIOB pacce.lIHH.II. . ' 

AHaJIOI'H'l'.HM aa,naqa ]J,11.II CJIY'l'.M pacce.lIHH.lI ,nBYJC qacTHU: co CIIlIBaMH 
I/2 peruaeTC.lI BO BTOPOM naparpaqie, r.ne Hail,neHU aCHMITTOTll'l'.eCirue BUpa-
lKeHlm ]J,11.II 8MIIJIBTY.n 6ea nepeBopoTa n c nepeBopoToM cllHHa Ha KBaanno-
TeHUHaJie 

V1.1.c" ?lJ= ✓s\1.{s,P>+ atp,?J +[ '!13<,<J,r)+ grs,r>]· ;z,•:1. ..,, ) ~ ..,_. 

• [r©~t-t>+ nte)@IJ + d([J,r) nre>0 hr-eJ 
npn YCJIOBllH 

ol(S,r)<-<i 13t::,·, r) ~<J. 

ITOKa3aHO, 'ITO B o6oruc CJIY'l'.aJIX HaJili'l'.HO B KBaannoTeHIJ,HaJie aHOMaJI:E,
HO 3aBllCJllIIID( OT aneprHH 'IJIOHOB, COOTBeTCTB,Y1{1llHX Me]J,1].eHHO BllMHPaJOlllHM 
BKl!a,naM B aMITRllTY.ny C nepeBopoTOM cITHHa, npllBO,ICl'IT K MO,ICl'IqJllKall,HH attKo
HaJI:E,HOI'O npe.ncTaBJiemm MR aMITRHTY.nll pacce.lIHH.II. B CJIY'{ae MaJIOCTll aHO
MaJI:E,HUX 'IJieHOB BUpaJKeHHe MR rJiaBHoro.acHMITTOT:U'l'.eCKOI'O 'IJieHa aMIIJlll
TY.nll 6e3 nepeBopoTa cmma no qiopMe coBna,naeT c attKonaJI1>HUM, ·uo 

_ailKOHaJI:E,HM qia3a B 8TOM CJIY'{ae'oKa3UBaeTC.lI 6UCT!)O pacTymen C poc-
TOM 8HeprnH, 'ITO npllBO,ICl'IT K pocTy nOJIHIDC ce'l'.eHHil, 

C,neJiaHHoe B TpeT1>eM naparpaqie npe,nrrOJiolKeHHe o TOM, '!To ajxI)eK
TllBHllil pa.nnyc B38llMO,nellcTBll.lI, COOTBeTCTB,Yl(IIIHtt aHOMaJI:E,HO!,\Y 'IJieny KBa-
3llnOTeHIJ,HaJia, HMeeT nopSI,nOK BeRH'l'.llHU pa,nnyca a.npoHa, no3BMHRO llC
nOJI1>30BaT:E, llHqiopMall;liIO 06 3HepreTH'l'.eCKOH 3aBHCllMOCTH nOJIHIDC ce'l'.eHHtt 
npH cBepXBllCOKIDC aHep:rrutx: ]J,11.II nOJIY'{eHHJI orpaHH'l'.eHHJI coopxy Ha BeRH
'l'.llHY·oTHOllleHHJI 8MIIJIBTy,n c nepeBO!)OTOM H 6e3 nepeBOpoTa CITHHa. 

ou:eHIW Ha ,norryCTllMYJO Bell~HY UHOMaJibHIDC 'IJieHOB KB83HnoTeHUHa
JIOB, npoBe.neHHue Ha OCHOBe 3!{CnepHMOHTaJI:E,lll1X ,naHHUX no 3HepreTnqec
KOtt aaBHCHMOCTH nom111X ceiJ:eHHtt · pp -paccoJimm ,npHBO.nJIT K BUBO.ny o 
TOM, 'ITO aMIIJlllTY.nll C nepenopoTOM CIIlllia He ,naroT cymeCTBeHHOI'O BKl!a,na 
B .ICl'lqJqiepeHUHaJI1>Hoe ceqeHHe pp -pacceJimm 3a BTopw11 ,nnippaitUHOHHUM 
MaKCID.fYMOM. 

6 

B TpeT1>eil rJiaBe CITHHOBlle 8qJqieKTll B BllCOKOaHepreTH'l'.eCKOM pacceJI
Hllll a.npoHOB ll3Y'{8IDTC.II Ha OCHOBe MO,neRH, ytllITUBrucoten M830HHj'10 "my6y" 
'l'.aCTllU:, , 

B nepBOM H BTOpoM naparpaqiax IlOCTpoeHa MO,neJI:E, "Me30HHO:ii my6u" 
MR CJIY'{aen Me30H-HYK1IOHHOI'O ll HYKIIOH-HYKIIOHHOI'O pacce.lIHH.II C Y'{CTOM 
CITHHOB B3aHMO,nettcTBYJ(ll1llX 'l'.aCTHU:. llcCJie,noBaHll MaTpll'l'.HM CTpyitTypa 
ll 8HepreTnqecKaJI 38BllCllMOCT1, KB83llllOTeHIJ;liaJIOB, IlMY'{eHHIDC B MO,neRH. 
Bli'l'.llCJIOHU BKl!a,nll oMaCTll 60JI1>lllllX paccTO.lIHll:ii, o6yCJioBJieHHue MeSOHHUM 
o6JiaKoM tzaCTHU:, B attK0HaJI1>Hlle qia3u, onpe.ne.1IJilalllle aMITRHTY.nll c nepe
BopoToM H 683 nepeBopoTa CilllHa.IloRa3aHb,qTo yqeT CIIlIBOB tzaCTHU B 
MO.l);Mll Me30HHOtt "my6u" a.npoHOB IlPHBO,nHT,K B03MOlKHOCTll pocTa nOJIHUX 
ce'IeHlltt' o6yCJioBJieHHOI'O CIIIIBOBllMH 8qlqieKTaMll, ll YKa3aHll qJH3llqecirue 
JIMeHll.lI, KOTopue MoryT CJIYJKHT:E, KOCBeHHUM YK83aHHeM Ha ero cymeCTBO.
BaHlle. 

B § 3 pe3yJI1>TaTU, nOJiy'l'.eHHUe B MO,neRH, 8HaJlll3llpj'lOTC.lI Ha OCHO-
Be 8KcnepHMeHTaJI:E,HllX ,naHHHX no Ji r- , p P- ll pp -pacce.lIHHID B 
oMacrn BllCOKHX 8Heprn:ii ll MaJIUX yrJIOB pacce.lIHH.II, IloKa3aHO, 'ITO an
KOHaJI:E,HM qJa3a, qiopMa KOTOpoil: nPH 60JI1>rumc IlPllu:eJI:E,HIDC pacCTO.lIHIDDC 
nOJIHOCT:E,IO onpe,neJIJieTC.lI 8qlqieKT8MH Me30HHOH "my6u" a.npoHa, KOJill'IeCT
BeHHO BocnpoHSBO,nllT Bee oco6eHHOCTll Ti P- ll pp - pacce.lIHH.II, 
AMwmTy,na pp - pacce.lIHll.lI, HaitD;eHHaJI npn noMOlltli s~u Kpocmurra 
ll3 pp_ - aMIIJIHTY.nli ·6ea ll3MeHeHll.lI napaMeTpoB, xoporuo on:acUBaeT ,naHHUe 
no npoTOH-aHTllil!)OTOHHO?zy paccemnno. 

B aamqemm KpaTKO nepe'IllCJieHU OCHOBHlle peayJI1>TaTu, IlMY'{eHHUe 1 
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