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§ 1. BBEIIEHHE 

KaK noKasan~t~ MHOrO'-lHCileHHble pac4eTbl s KlllpanbHOi1 TeOpl-11-1 c 

M€3QH-M€30HHbiMIII 1-1 M€3QH-KBapKOBbiMIII 3cb¢eKTlt18HbiMH B3a14MOA€i1CT

BHHMIII/1,2/, a TaK>!<€ 8 ,QpyrJ.1X MO,Q€JlfiX C KBSpKOBbiMJ.1 neT JUlMIII/3-6~ 
~t~cnonbaoeaH~t~e O,QHoneTneaoro npw6nwmeHIIIfl noseonfleT onHcaTb MHo
rille aamHble HH3K03Hepren14eCKJ.1e xapaKTepHcn1KH ncea,QocKannpHbiX 
M€30HOB OCHOBHOrO OKT€T8, npe>K,Q€ BCerO '3TO OTH001TCFI K OnV'!ca

HIIIIO pa3Ill-1'-lHbiX 3Jl€KTpOMarHJ.1THbiX npo~eCCOB Ill CBOi1CTB M€30HOB. 

3J1€KTpOt-1arHI-1THbl€ pS,QIIIYCbl M€30HOB, ¢l0pM$SKTOpbl J.1 eepOFITHOCTJ.1 

pa,Q~t~a~IIIOHH~x pacna,QOB anonHe YAOBil€TBOpHTeJlbHO onHCbiBa~TCFI 
nplll paCCMOTp€HYU1 npOCTei1Wl<1X KBSpKOBbiX neT€Jlb, H€CM0Tpf'l Ha Ha

m1LIJ.1€ CHJlbHbiX aepWHH. KocaeHHOe o6ocHoaaHHe ogHoneTneeoe npH-

6nHmeHHe H€,QS8HO nofly4HI10 npH H3Y4€HHH MHOrO~BeTHO~ XPOMO,QHHa

MHKH 8 npegene 6eCKQH€4HOrO 41.1Cila ~BeTOB/ 71. 0Ka3SI10Cb, 4TO 

8 TaKO~ T€0PI.1H 8 OCHOBHOM np1.16I11.1)f{€HI.11.1 OCTaiOTCR Ili.1Wb nnaHSPHble 

rpa$1.1K1.1 C MHHHMSilbHbiM 4HCJ10M $epM1.10HHbiX neT€11b. TaK 4TO CTa

HOBI.1TCR nOHRTHbiM, n04€MY O,QHOneTJl€80€ np1-16m1)!(€HI-1€ C KBapKOBbiMI-1 

neTJlRMI-1 MOmeT CO,QepmaTb B ce6e OCHOBHYIO IIIH$0PMS~HIO o6 l-13y4ae

MbiX npo~eccax. 

( APYrOii! CTOpOHbl, H€0,QHOKpSTHO OTMe4aJlOCb/t8< LlTO MHOrl-1€ 

peaynbTSTbl 'oAHOneTnesoro npi-16Jll-1meHIIIR 04eHb 6ni-13KI-1 K peayJlbTa

TaM MO,Qelll-1 p-,QOMI-1HSHTHOCTI-1/g/, Oco6eHHO 3TO caolilcTBO np1-1cy~e 
pag1-1a~1-10HHbiM npo~eccaM, 1-1AY~I-1M 4epe3 KaapKOBble neTill-1 aHOManb

Horo Tltlna /2-5/ /pt.-tC. 1/ .* AHaJlOi-HllHSR CHTYS~IIIR HS6J110,QSeTCR 1-1 npH 

OnltlCSHI-1111 3Jl€KTpOMSrHI-1THbiX $OpM¢ISKTOp08 Me30H08 /6,10,11/, XOTR 

KBapi<OBbl€ neTJ11-1 3,QeCb He I-1M€10T SHOMSJlbHOrO XapaKTepa /pHc.2/. 

Mon<HO np1-1eecTH 1-1 gpyr1-1e npi-1M€Pbl gyanbHOCTH: KaapKoaaR neTilR -

p -Me30H. 

0AHaKo oKaaanocb, 4TO cy~ecTay~T PRA npo~eccoe, rge aeKTop

Hble Me30Hbl He Oni-1Cbi8SIOTCR HS R3biK€ KBSpKOBbiX neT€Ilb /eO BCRKOM 

cny4ae a OAHoneTJleeoM np1-16n1-1meH1-11-1/. 3To pagt.-ta~t.-tOHHble pacnagbl, 

B KOTOpbiX B O,QHOneT!1eBOM npH6JlH)f{eHHH B03HHKSIOT KBSpKOBble neTilH 

o6bi4Horo HeaHOMSilbHOro Tl-1na H r,Qe HSPRAY c $OTOHSMI-1 y4aCTBYIOT 

He~TpaJtbHble nceagocKanRpHble Me30HbL Opi-1MepoM MoryT cnymHTb 

TSKJ.1e pacna,Qbl, KSK 7j->77°yy, 7j;-fW'Y...,.17+17-TT 0 y (1r 0 yy ). 113 

* B 3TOM "' cnegy~~1-1x PHCYHKax acerga npegnonaraiOTCR paanH4-

Hble nepeCTSHOBKH 8H€WH1.1X KOH~OB ,QHarpaMM, 
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anre6pbl TOKOB CileAyeT, 4TO sepO.ATHOCTb 3THX pacnaAOS. pasHa 
HYlliO, nOCKOJlbKY 3J1eKTPOMarHHTHbli:1 TOK KOMMyn1pyeT C TOKOM 77°
Me30Ha. CHTY8~H.A nOA06Ha TO~, KOTOpa.A ECTpe48J18Cb npH OnHC8HHH 
s anre6pe TOKOB pacnaAa rr04·YY /TeopeMa Casep.neHAa-BenbTMaHa 
/CBj/12/ /.TaM cornacHe C 3KCnepHMeHTOM .QOCTHranocb y4eTOM 
8HOM8JlbHbiX 411eHOB B .QHBepreHU,J.'IYI 8KCH8J1bHOf0 TOKa, nOCKOJ1bKy 
npou.ecC 11°...., y•)t V1AeT B OAHOneTJleBOM npH6m·HKeH~H1 4epe3 neTJliO 
aHOManbHoro nma. B c.ny4ae }!(e ebtweyKasaHHbtX npou.eccoe e DAHO
neTneeoM npH6nHmeHHH M~ BCTpe48eM TOilbKO neTJ1YI o6~4HOro THna, 
t<OT0pbl6 He MOryT ASTb HHK8KHX OTKJlOH6Hit1~ OT pe3yilbT8TOB CTaH
A8PTHOi:1 anre6pbl TOKOB /eM. pHc.3,4/ ~ no3TOMy BKJla,Qbl OT TSKHX 
neTeJlb B aMnm1TYAbl COOTBeTCTBYIOL1.111X pacnaAOB nonHOCTbiO B3ai1MHO 
coKpall.laiOTCR s nonHOM cornaCHH c TeopeMo~ CB. 

Ho np~-1 paccMoTpeHI-11-1 npoMemyT04HbiX BeKTOPHbiX Me3oHos 3AeCh 
onfiTb noflan.AIOTCR aHOMallbHble AHarpaMMbl, npasAa, yme s AByx
neTneeoM npH6JlH~eHHH /pHc.5~. no3T0My 11 3AeCb CTaHOBHTC.A 
B03M0)!{HbiM 0TKJlOHeHJ.1e OT cTaHAaPTHbiX pe3yilbTaTOB anre6pbl TOKOB 
1-1 eepOfiTHOCTb pacna,QOB 71 ~ 11°yy • TJ '~ wy OKS3blaaeTC.A 0TJ1114HO~ 
OT HYJlR. 
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8 cne,QyiO~.qeM naparpa¢e Mbl 6onee no,Qpo6Ho c 3TO~ T04KH apeHHR 

paccMOTPHM npo~eCCbl ry'-..w,y , w-.. 3rr , w --'>rr0 y.. B §3 o6cy,QYIM 

TSK>Ke npo~ecc 71 411°Y'Y J.1 nOJ1RPH3YeMOCTb 77° -Me30Ha. 

§2. PACnA,Qbl. 71 '-~owy 

npH OnHCSHYIYI B KBSHTOBO~ KYIPSilbHO~ TeOpYII-1 pacna,QOB nceB,QO

CKSilRPHbiX Me30HOB OCHOBHOrO OKTeTa B KOHe4HbtX npO,QYKTSX pac

na,Qa He MOrillrl BCTpe48TbCfl BeKTOPHble Me30Hbl. 0,QHSKO B03MO>KHOe 

HX Y48CTHe B npoMe>KyT04HbiX 3Tanax peaK41-1H KOCSeHHO Y4YITbiB8110Cb 

npH paCCMOTpeHYH1 KB8pKOBbiX /HJlVI 6apVIOHHbiX/ neTeilb /12,13/, tCSK 

6bl110 yKa3aHO eo Bee,QeHVII-1. noKa>l<eM' KaK 3TO npOY1CXO,QVIJ10 Ha 

npHMepe pacna,Qa ry-+11+rr-y. 

PaCCMOTpHM KHp8Ilb HO-HHBapYJSHTHb!~ narpaHmYiaH, OnHCbiBSIO~VIi1 

saaHMO,Qe~creHe nceB,QOcKanflpHbiX Me30HOB APYr c APYrOM VI c nonR

MH KBapKOB B 3Ql$eKTVIBHbiX JlOKSJlbHbiX sepWVIH8X / 2/•: 

F
2 

fJ. - f.L - 5 
!f ~ 2 0 (,D"('i +q (i·y D" -·m)q+gA(qy'y"Vkq)D"(k. /1/ 

q - nO!lfl Me30HOB VI KsapKOB; F :o~ 95 M38 -
Ak 

KOHCTaHTa pacna,Qa nHOHa; g A""' 1; Vk= -f ; ,\k- M8TPVIU,bl renn-

MaHHa; DfJ.( 1 • DJJ. q - Koeap!.1aHTHble npoYI3BOAHble /cM./
2

/ I. 
Pacna,Q 71 _, 11+11 -y xopowo om1CbiBaercR a O,QHonerneeoM npH6J11.1>Ke

HYIYI, npH paCCMOTpeH!.1YI KB8PK0BbiX neTeJlb, noKa3aHHbiX Ha PYIC • 1 B/2,~/ 
3TYI neTJlYI YIMeiOT SHOM8JlbHbl~ XapaKTep. 

C ,Qpyro~ CTOPOHbl, pacna,Q 71-+ TT + 1T- y cronb me xopowo onVI-

CbiBaeTCR B MO,Qell!-1 BeKTOpHO~ ,QOMYIHSHTHOCTYI npYI paCCMOTpeHHH 

npOMe>KYT04HOrO p -Me30Ha Yl 3¢Q>eKT!.18HbiX Bepw!.1H p 1177 VI p T/•Y 
/pHc.lr/. E~e OAYIH cnoco6 onHcaHYIR 3Toro npou,ecca CBfl3aH c 

O,QHOBpeMeHHbiM paCCMOTpeH~t~eM npOMe}f{yT04HOrO p-Me30H8 Ill KBap

KOBOJ.1 neTJlVI/14/ /pYle.]/*. 3TOT cnoco6 n03BOJ1ReT B KaKoiii-TO 

Mepe onY~carb BHyrpeHHIOIO crpyKrypy 3¢¢eKTI-1BHbtX sepwHH TYina 

pryy. BaaHMO,Qe~CTBI-ie seKTOPH~x Me30HOB c KsapKaMH on~t~c~saercR 

3$$eKTHBHbiM noKaJlbHbiM narpaH}f{YIBHOM BYIAa 

/2/ 

*Asrop~ pa6or~/14/Ha3BallYI 3TY ri-16pH,QHYIO MOAellb MO,QellbiO 

AOM~r~HiriPYIO~e~ rpeyrOllbHO~ KBapKoeo~ aHoMall!.1YI - ATKA. B Aanb

He~weM TaK H 6yAeM Ha Hee CCblllaTbCR. 
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a 
PHc.7. 

r,Qe q = (~ ),gp- KOHCTSHTa pacna,Qa P-" 2rr, 

ap~ g:/4rr~ 3. 

6 

/3/ 

8 3Tlt1X MO,Qem=tx, B OT!ll-141-1€ OT nepso~, Mbt ,QOil>KHbt BBOAVITb ,QOnon

HV1TeiH~Hbl€ npm13BOilbHbte napaMeTpbt /KOHCTSHTbt g prm'gPTfY 1-1 AD· 
8 MO,Q€!11-1 B6KTOpHO~ ,Q0Mlt1HSHTHOCTH Vl!lVI KOHCTSHTY a 8 aTKA/. 

AHanorH!..IHO om1CbteaeTc.R pacnaA ry"-• p0 y(;r+tr-y) P /2,14/ 

npe~,Qe 4€M nepe~TVI K 06cym,Q€HH~ pacna,Qa ry'~w.y, CpSBHHM ,QHS

rpSMMbl, lo1306pa}f{eHHbl6 Ha pVIC. 1 B H 76. 8 nepBOM CI1Y4S€ Mbl HMeeM 

A€J10 TOilbKO C nceB,QOCKSJl.RPHbiMI-1 4aCn1~SMlt1, a p-Me30H 8 KOHei..I

HOM COCTO.RHHVI MO>KHO Oni-1CSTb KSK pe30HSHCHO€ COCTO.RHI-1€ napbl 

nHOHOB. 8 nocne,QH€M Cily4ae ABHO BBO,QHTC.R 83SI-1MO,Qe~CTBVI6 p -

Me30HS C KBapKOBO~ neTJleH /2/. Ho JlerKO BV1,Q€Tb, 4TO B o60VIX 

C!lY4S.RX Mbl I-1MeeM ,Q€!10 C ,QJ.1arpaMMSMI-1 aHOMSJ1bHOrO Tl-1na. 

CoaepweHHO I-1Ha~ CI-1Tya~~R B03HI-1KaeT np~ onHcaHHH pacna,qa 

ry'_, wy..., (11+rr-rr0 )y B, 3THX ABYX MO,QeJ1RX. Ecm1 Mbl XOTHH 

HCnOJ1b.30BSTb TOJ1bKO .narpaH>I<HaH /1/, TO ,QO!l)f{Hbl paCCMOTpeTb Ha-

6op O,QHOneTneBbiX ,QHarpaMM, H3o6pa)f{eHHbiX Ha pi-1C • 4, H y4eCTb, 

4TO KOHe4Hble TpH nlo10Ha ,Q0J1)f{Hbl HSXO,QHTbCR 8 pe30HSHCHOM COCTOR

HI-1111, COOTBeTCTBY~~eM w-Me30Hy. 

B pe3Yl1bTaTe nony4aeM, 4TO BKna,q nRT~yronbHbtX ,q1-1arpaMM 

a aMnn~TYAY 3Toro npo4ecca paeeH 

11 .4v2err 2 · fl. 
TA ~ 1 ---=--~ q[p (p -p ) + p (p 
u 3 v ,3 F • o + - t 

M M 
-P

0
) +P (p -P) ]. 

. 0 + /4/ 

3,QeCb q - ~MnY!lbC ¢IOTOHa, p O, p + , p _- YIMny!lbCbt nJ..10HOB, e -

3neKTpH4eCKI-1i:1 aapR,q. BKnaA 4eTbtpexyr.onbHbtX ,q1-1arpaMM, co,qep)f{a

~HX napHbte Me30HHbte aepwtrtHbt /pl-1c.46-r/ ,. oKaableaeTcR paeeH 

TOMy >Ke 3.HS4eH~IO, HO C npOTHBOnOJ10)f{HbiM 3HSKOt4.· Ta.1<1-1M o6pa30M 

MX COBMeCTHble BKJlS,Qbl B aMnJlHTy,Qy nOilHOCTbiO COKpal!~aiOTCR, 4TO 

COOTBeTCTayeT Tpe60BSHMIO TeOpeMbl CB B anre6pe TOKOB *. nocKOJlb-

~HeHyneBblMYI 6y,qyT TO!lbKO BKilS,Qbl B SMn!lHTYAY OT ,QHarpaMM ,Qpe

BeCHOrO Tl-1na. 3TH ,QHarpaMMbl no,q06Hbl TeM, .KOTOpble Om·1CbiBSIOT 

pacna,q .,~~arr.Ho BKilaA HX a aMnnHTYAY o4eHb Man, nponop~l-1oHaneH 
pa3HOcnt Mace u- 111 d-KsapKoa. 
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KY AHarpaMMbl pHC • 4 He .RBil.AIOTC.R 8HOM8IlbHbiMIII, TO Ill OTKilOHeHH.A 
OT Tpe6osaHHi1 TeopeMbl CB He MomeT npoHsoi::fTH. 

nepei::fAeM Tenepb K MOAeilH nTKA. 3aMeHRR TPH nHOHS OAHIIIM 
ru-Me3oHOM I p1-1c. 6a/, Mbl cpaay nony4aeM BMeCTO o6bi4HOi1 Al-1arpaM

Mbl AJ.1arpaMMy 8HOM8IlbHOro TJ.1na. no3TOMY TeopeMa CB nepecTaeT 

pa60TSTb, H BKilS,Q 8 aMnilHTYAY neTJleeoi::f ,QHarpaMMbl CT8HOBHTC.A 
OTilH4HbiM OT HYil.A. 3JleMeHT8PHble pac4eTbl npHBO,Q.AT K pe3YilbTa-
TY ,/l4/ 

K38. !51 

3,qecb yron CMel!JHBaHYtR 4> paeeH - -11°, a =1 /137. 3t<cnepHMeHT8!1b
HOe 3HS4eHI-'!e paBH0/15/•: 

!61 
¥1Tat<, Mbl BH,QHM, 4TO npH OnHCSHHH pacna,Qa ry'~My(rr+rr-TT0•}') 

e t<HpanbHoH MO,Qe!ll-1 I 1 I Mbl cTa!lt<HeaeMcR co cny4aeM cKpbiTOi1 

aHoMa!lHl-1. Ha ypoeHe O,QHoneTneeblx ,QI4arpaMM c ncea,qoct<an.ApHbiMI-1 
KOHL.ISMH, Hao6pa)!(eHHbiX Ha p1-1c. 4, ee HeB03MO}I{HO o6Hapy}I{HTb. Ho 
npH BBe,QeHHJ.1 w-Me30Ha B RBHOi1 ¢opMe 3Ta SHOM8J1YI.A cpaay me ce-
6.A npo.AB!l.AeT /cM.pl-1c.6a/. TeM caMbiM ,qyanHaM: Keapt<oaa.A neTil.A 
C nceB,QOCK8!1RPHbiMYI KOHL.ISMH - BeKTOpHbli1 Me30H - 3,QeCb .ABHO Ha

pywaeTC.A. 

Pacna,Qbl w--> 3rr H w--> rr 0y enonHe y,qoeneTeop~oneJlbHO onHCbiBaiOTCR 
KBapKOBbiMH neTJlRMH, nocKOJlbKY nOCJle,QHHe onRTb HMeiOT 8HOM8Ilb
Hbli1 xapat<Tep /eM. pHc. 66,a/. 8 MO,qenH ATKA 3TH npoL.~eccbl 
Bbi4HCJ1eHbl a/14/, npi-'!BeAeM 3,QeCb pe3yl1bT8T, nony4eHHbli1 AJl.A r w-->3rr 
C HCnOJ1b30B8HHeM 4eTblpexyrOilbHOi::f ,QHarpaMMbl /66/ J.1 y4eTOM p
pe30H8HC0B B KOHe4HbiX COCTO.AHHRX. AMOilHTy,Qa 3TOrO npOl.leCCa 

pasHa 

g 
Til,., -i _a _ _ P_ ( p.vfXl 

(2•)2 F 3 
171 

r,qe Po, p + H P _- I-1MnyJ1bCbl nHOHOB 1 0TCIO,Q8 ,Qil.A WHPHHbl pacna,Qa 
nony4aeM 

rP 2 
(1+-) I 

2m 
p 

/8/ 

3,qecb p..m.P 1-1 mw- Maccbl nHOHa, p-Me30Ha 1-1 w-Me3oHa; r.P
WHPYIHa p -Me30H8 j 1 =0, 28 - ¢a30Bbl~ HHTerpa!l C y4eTOM p -Me30H
HOrO pe30HaHCa 4 4HC.neHHOe 3Ha4eHHe A11R WHPI-1Hbt pacnaAa w--> 311 

paBHO 

r"'~ 3" =6 M3~ I F =95 M3B/, 191 
f =7 M3B / F=93 M3B eM ft 4•16/ /. ' w .... Brr 
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3KcnepHMeHT ASeT /15/ 

r =9,08+0,28 M3B. 
W--~'317 -

1101 

§3. PAGnAtl ~~ rr 0 yy 
nHOHA 

H nonRPH3YEMOCTb HE~TPAfibHOrO 

C C~Tya~~eM, 04eHb noxome~ Ha TOnbKO 4TO OnHCSHHy~, Mbl 

CTanK~t~BaeMCfl npH H3y4eHHio1 pacnaAa 71-~'77°yy /t?/. TaM TSK}f(e B CH!ly 

Tpe6oeaHvt~ TeopeMM CB npoHcxoAHT nonHoe coKpa~eHHe BKilaAOB 

OT KBapKOBbiX /HllH 6apHOHHbiX/ neTellb, nOCKO!lbKY OHH He fiBJlfiiOT

Cfl aHOManbHbiMH H CTPOrO nOA4HHfiiOTCfl TeopeMaM anre6pbl TOKOB 

/eM. pHC.3/. ECI1H He BBO,QHTb 3AeCb npOMe}f(yT04HbiX BeKTOpHbiX 

COCTOfiHI-1~, TO BKllaAbl 8 aMnfli.HYAY MOryT AaTb TOJlbKO nlo10HHble 

neTnvt. O~eHKa BKllaAOB AaHa 8 pa6oTe/t7/. 0Kaaanocb, 4TO OH~ 
cy~eCTBeHHO MeHbWe, 4eM Bl<llaAbl OT npOMe}f(YT04HbiX seKTOPHbiX 

Me30HOB I eM l!sl 1. 
OnRTb M~ cTallKHsaeMCR 3.Qecb co CKPbiTbiMI-1 aHoManHRMH. 4To6bl 

fiBHO y4eCTb HX, He06XOAHMO BSeCTH npoMe}f(yT04Hble SeKTOpHble 

Me30Hbl H nepe~TH K paccMOTPeHHIO ,QeyxneTnesoro npH6J1H}f(eHHR 

/eM. pHc.S/. TorAa cpaay }f(e B03HHKaiOT ABe TpeyronbHble AHarpaM

Mbl aHOManbHoro THna, H TeopeMa CB HapywaeTcR*. 

BK118A B aMnllHTYAY pacnaAa TJ-~'77°y·y OT AHarpaMM, H306palKeH-

HbiX Ha pHc.S, paeeH 

3AeCb lt , q i - nol1RPH38l-'H~ H HMnynbCbl C!><>TOHOB, k - HMnyJlbC 

seKTOpHOro Me3oHa. CpaeHHBaR 3To ablpa*eHHe c ¢opMynoH /2/ 
pa60Tbl/ts/, ~aXOAHM, 4TO B HaWeM C11y4ae 

- ~ 2 
f = f ( = f = v 3 a a (--) 
P '1PY P"'Y w P 2"F • 

1121 

OTKYAa cne.QYeT., 4TO f pI a =0, 28. a TO epeMR KaK a/ts/ Hcnonbao

aaHo 3Ha4eHHe !PI a =0 ,'363 0 B peaynbTaTe AJ1R WHPHHbl pacna,Qa 

'rJ-~'77°yy nony4aeM 

*BMeCTO TpeyrOllbHb!X AHarpaMM MO*HO paCCMaTp~8BTb 3¢$eKTHB-
/tSI 0 Hb1e BepwHHbl g.P7IY • g'P17oy , •• .., _Ka~ 3TO CAeJlaHO B o ,QHSKO Mbl 

6yAeM cneAOBaTb MOAenH ATKA /14( nocKOilbKY 3AeCb ny4we BHAeH 

MeX8HH3M, np~BOAR~HH K OTKilOHeHHIO OT Tpe60B8HH~ TeopeM anre6-

pb1 TOKOB. 
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F =95 H3B/, /13/ 
rn~rr•yy =0,39 3B /<;6=-11°, F=93 MaB/• 

YTO 3H84HTenbHO npeaOCXOAHT O~eHKY, CAeJ18HHY~ B pa6ore/17/ 
H8 OCHOBe yYeTa BK.D8AOB TOJlbKO ni-10HHbiX neTeJlb. B03M0)1{H0CTb 

CyLJ.leCTBOB~HVIfl CKpbiTbtX 8HOM8I1VI~ VI, Ha OCHOBe 3TOrO, OTK.DOHeHHfl 

OT CT8HA8PTHbiX TeopeM anre6pbl TOKOB TaM He 6biJ18 YYTeHa • 

B aaK.n~YeHHe naparpa¢a cKa)l{eM ell.le HecKO.DbKO enos o B03Mom
Hbrx BKI18A8X ABYXneT.neBbiX 8HOM8JlbHbiX AH8rp8MM B sem14HHY noJlfl

pH3yeMOCTJ..1 Hei1rpailbHoro n~o-~oHa /pl-1c.8/. B pa6orax /19,20/ cAena
Hbl Ol..leHKVI no.nRpH3YeMOCTH n"lOHOB B M0AeiU1 KB8HTOBOi1 KVIp811bHOi1 

reopi-IVI c KaapKOBbiMlrl izo/ /1-1m1 6apl-1oHHbiMvtlt 9/ I ner.nflMI-1. npH 
Bbi4HCileHHH nOJ1RpH3yeMOCTit1 Hea7JrpaJlbHOrO m10H8 OnflTb npOI-1CXO

AYIT n011HOe COKP8l1.\eHHe 8K.D8AOB OT KBapKOBbiX /6apHOHHbiX/ neTeJlb 

e CHilY TeopeMbl CB. BeeAeM p- "' w -Me30Hbl H paccMoTpHM AByx

neTneaoe npH6nvnKeHHe c aHoMailbHbiMH TpeyroilbHbiMH AHarpaMMaM~tt 

/eM. pHc.8/. CooTseTCTBY~~a~ aMnil~t~TyAa HMeeT BHA 

. a "e 0 8 v {3 e y /3 v ·Y p ) 
'I(77c77otl2{277F)2c.Jl.V{XJcJ1.{3y8k k (c1c2q1q2+clf2ql q2 x 

x[(k2-m2)-1 +9(k2-.:.n~)-1]. 

3AeCb HMnyilbCbl Te >Ke, 4TO H B $OpMy11e 

~OpMyn~ /14/ B cneAY~meM BHAe: 

p y a 8 
'p{3y8 q 1 q 2 p " 0 ( p rr0 - q, 1) = (<= 1 o,; I) 

/14/ 

/15/ 

rAe Wi- 3HeprHH $OTOHOB, p 77o- HMnyilbC nHOHa. 0TCIOAa BHAHO, 

4TO nOiliOCHble Ali'larpaMMbl AaiOT BKilaA TOnb.KO B Be11H4HHY MarHHTHO~ 

non~pH3yeMOCTH n~OHa /eM. npHilO>KeHHe/19/ /. 3TOT BKilaA paeeH 

PHc,S. 
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aa:IJ. 2 2-1 2 2-1] ~--[(m -M) +9(m -M) • 
2(2rrF) 2 P w /16/ 

KaK H CJleAOBS!lO O>Klii,QaTb, OCHOBHOC1 BKJlS,Q ,QaeT <t> -Me30H. B pe-
3YJlb~aTe ,QJlR nOJlRPH3Y€MOCTet1 nHOHa nony~aeM 

a o 

" 
/17/ 

--"---[-a (rr) (0)+ -~£..(--~--- + --1--)]"0J)6~. 
2rrtJ.F 2 4rr mZ/11 2 -l m2pftL2-l /l3 

3,qecb arro H {3 7,0 - 3!1€KTPHI...IeCKSR 1-1 MarH1.1THSR n011.RPH3YeMOCTI-1 
nHOHa, a a (7T)(Q) =-1 /9 - BKilS,Q OT nt.10HHbiX neTe!lb npJ.1 
w

1 :::: w 2 =0/1 9 ( l-13 nOJ1YLI€HHOC1 <!JOPMYilbl 81-l,QHO, 4TO BKJla,Q p- VI w
pe30HBHC08 8 MarHL<1THYIO nOJl.ApH3Y€MOCTb JlV!OHS COI-13MepV1M C BK!la
,QOM OT m10HHbiX neTe!lb - a (rr) • O,qHaKo ace 3TI-1 BKilBAbl Ha nop.A,QOK 
MeHbW€ BKilS,QOB OT KBSpKOBbtX /1-11114 6apV10HHbiX/ neT€Jlb B T€X 
CJ1y4S.AX, KOr,Qa OHH B3SHMHO H€ KOMneHCHpyiOTC.A /eM. nOJl.ApH3ye
MOCTb aaprnHeHHbiX m10HOB lt9,20/ I. TaK LJTO TaM y4eT npoMemy
T04HbiX BeKTOpHbiX Me30HOB M€H€€ cy~eCTB€H. 0 P011V1 y4€Ta BKna

AOB oT APYrVJx eeKTOpHbtx MeaoHOB eM. o6aop B.A.neTpyHbKV1Hal2t/. 

§4. 3AKniOYEHHE 

npoB€A€HHOe V1CC11€AOBSHV1€ nOKaaano, 4T0 KBSHTOBSR KV1paJlbHSR 
T€0pV1R C nC€BAOCKa!lRPHbiMI-1 M€30HSMV1 V1 KeapKOBbtMV1 neTHRM~ ~MeeT 

orpaHVJ~eHHY~ o6nacTb npV1MeHeHV1R c rpaHVJ~e~, ne*a~e~ rAe-To 
B pa~OH€ - 500 MaB. 3Ta Ta o6naCTb, r,Qe RBHO He MoryT pOH<,QSTb
CR seKTOPHbte Me3oHbl. Bo3MO}I(Hoe y4acn1e seKTOPHblX 4aCTV1~ a 
npoMemyT04H~x cocTORHI-IRX a 6onbWV1HCTBe cny4aee enonHe YAOBJ1eT
eopV1Te11bHO OnV1CbiBa€TCR KeapK08biMV1 neTJ1RMI-1, 3TO OTHOCV1TCR 

KO seeM pa,QV1S~Io10HHbiM pacna,QaM, 1-l,Qy~~M 4€P€3 KBapKOBbl€ neTJ11-1 
SHOMa11bHOrO Tl-!na, K Onl-!eSHI-1~ 3Il€KTpOMarHI-1TH~X ¢OpM¢aKTOpOB 

M€30HOB, rr-rr-pacceRHI-1~ V1 AP· 0,QHaKo a H€KOTOp~x ene~H¢V14€CKV1X 
cv1Tyau,V1RX, a HMeHHO - Kor,Qa a e1-1ny TeopeMbt CB BKna,Qbt eeex 
O,QHOneT11€BbiX KSapKOBbiX ,QV1arpaMM nOilHOeTb~ Bblna,Qa~T, JlarpaH
~VlaH /1/ MOH<eT 1-1 He ,QaTb nonHero on~t~caHVJR ¢V13H4€CKV1X npou,ee
coe. B 3TOM eny4ae, eepoRTHO, ene,QyeT eeo,QHTb a paceMoTpeHVJe 
npoMemyT04Hble seKTOPHble Me30Hbl HeaaeVJeVJMbtM enoeo6oM /eM. /2/ I. 
TaKaR eVJTyaU,VJR B03H~KaeT np1-1 onVJeaHVJV1, HanpVJMep, pacna,Qa 
q-+ rr0•yy, a TaK>Ke npV1 Bbi4J.1eJ1€HV1V1 nOJ1RpV13y~MOeTV1 H€~TPSJlbHOrO 

m1oHa. 

3,Q€Cb ene,QyeT e,QeJlaTb O,QHO BSH<HO€ 3aM€4SHV1€, 0,QHOBp€M€HHOe 
paeeMOTP€HV1€ natpaHH<VlaHOB /l/ V1 /2/ MOH<eT npV18€CTJ.1 K ,QBO~HOMy 
cYeTy. noaToMy eo eeex Tex cny4aRx, KOr,Qa KeapKoe~e neTnV1 He 
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KOMneHC~py~TCR nOJlHOCTb~, He06XOAHMO paCCMaTpHBaTb narpaH~HaH 
/1/. npoMe~yT04H~e BeKTOpH~e Me30H~ MOmHO BK11~4aTb B paCCMQT
peH~e Jl~Wb np~ nonHOM OTCYTCTB~~ BKJlaAOB OT KBBpKOB~X nerenb 

C nC8BAOCKB11RpH~M~ KOH~aM~. 3TO npaB~JlO HOC~T, 6eayCflOBHO, 

pe~enTypH~~ xapaKTep ~ ~BJlReTCR cy~eCTB8HHMM HeAOCTBTKOM MQ-

AeneH c narpaH>KHaHaMH /1 I H /2/" • 
B aaKn~4eHHe e~e paa orMeTHM HHrepecH~~ AYanHaM: KaapKoaaR 

nernR - aeKTOPHbl~ Me30H, KOTOp~H oco6eHHO 4eTKO BHAeH Allfl 
KBBPKOB~X neTeJlb BHOMBflbHOrO T~na J.ll P -Me30HOB. 

Aaropbl C4HTaiOT caOHM npHflTHbiM AOnroM ablpaaHTb rny6oKyiO 
6narOABPHOCTb aa n110AOTBopHble AHCKyccHH C.6.repacJ.~~Moay H 
A.5.roeopKoay. 
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