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06ffiaR xapaKTSPHCTHRa pa60Tll 
AKTYaJil>HOCTI, rrpo6ReMH: B .nnccepTarnm HCCJIS,ll;OBruta rrpo6ReMa, CBll3aH
HM C OITHCaHHSM a,npoHHllX B3aHMo,neiicTBHH C TO'IRH speHnR KBapKoBoro 
rro.nxo.na. B HaCT.OJilllee BpeMH ycrrex KBapKOBllX MO,JJ;eJiefi B o6McHemm CITSKT
pa a,JJ;pOHOB, B OITHCaHHH HX BHYTPSHHHX xapaKTepncTHK n B pil,ne ,npyrnx 
BorrpocoB ~nanror 8R8M8HTapHllX·'18CTHU 3aCTaBIDI8T .nyM8TI,, qTo KBapror 
cymecTBYJOT B rrpnpo,ne. O,nHaKO KBapKH aKcrrepHMeHTaJII,HO He o6napy.lKeHU. 
B CBll3ll C 8THM BO3HllKJIO 6Ml>lllO8 KMnqecTBO MO,JJ;eReii, IlllTaKil!llXCR 
o6MCHllTI, rrpnpo.ny "y,nepiKaHHR" KBapKa /I/. OcHOBHM H,neR Bcex rro.nxo
,ll;OB · saKJITOqae.TCR B rrpe,nrrMOJKeHHH,: ·qTo KBapror RBJUIIOTCR 'o6UtJiiUMH ,n;ripa_; 
KOBCRHMll '!8CTHUaMH, HO He poJK,IJ;aIOTCR corRaCHO RaKOMY-TO ,I!;l!HaMH'!eCKO-
MY MeXaHH3MY~ K TaKoro copTa MO,JJ;SMM OTHOCRTCR rrpeJK,IJ;e' Bcero MO,ll;SRH 
C q>eHOMeHMOrWISCKID/1 "aaITHpaJOmHM" ITOTeHURaJIOM, MO,ll;SRil THITa "CTPYH",· 
11M81IIKOB" Il T.II. HecMOTpiI Ha HSKOTopu:li rrporpecc B paaBHTHH 3TllX MO.;, 
,neRe:li, CJie.nyeT OTMSTHTI,, 'ITO eme HST .nocTaTOtJiiO ITOCJie,noBaTeJII,HO:li 
cxeMH, r.ne rrpo6ReMa "y,nep,!taHWI" KBapRa 6wra 6u ITMHOCTl>IO perueHa. 

KBaHTOBM xpoMo,nnHaMHRa (IOUO , KOTOPM, rro rrpHHRTOMY ce:li'lac 
11O6mecTB8HHOMY,MH8Hlll011

, rrpeTeH.nyeT CT8TI, Teop11e:li CWII,HllX B3aHMO,JJ;e:li
CTBH:li, eme He B·cocTORmm o6MCHHTI, RaK y,nep'118Hlle KBapKOB H rJilOOHOB, 

T8K n·OTCYTCTB'e~eTHUX a,JJ;pOHHllX COCTORHH:li. 
. B pa6oTe · 2 .·. 6UR npeMOllteH opHrHHaJil>Hll:li no.nxo.n K npo~e,e "y,nep

.lltaHHII" KBapKa. B PaMRaX HeROKWII,HO:li KBaHTOBOii TeopHH ITOM 3 6URO 

ITOCTpoeHO HOBOS KBaHTOBaHHOe ITMe, KBaHTll KOToporo Boo6me He cyinecT
BYJOT B CB060,JJ;HOM COCTORHIDI, HO TSM He MeHee MOryT Hax'.O,lJ;llTI,CR B BilPTY
aJII,HOM COCTORHHH, T.e. nponaraTop TaKoro ITOM HMeeT HeTpIDlHaJII,Hyro 
3aBHCHMOCTI, OT BHPTYaJil>HOro HMITYRl>Ca. 3TH HecyineCTByromne 'laCTHUU 6wm: 
IIU3BaHll . 11BliJ)TOHaMll 11

, a IlORe, OilllCUBalOIJlee HX, 6WIO H83Ba.HO 
BHPTOHHllM IIMSM. BnpTOHHOe IIMe RBJUISTCR xopollIIlM ~aTOM Ha pMI, i 

OimcaTMR Hep()JK,I(a!OllllIXCR IrnapKOB. B CBR3Il C 8TilM BO3Hlm.1rn BOIIpbcu: . 
I) CyinecTByx)T JIH RarpammaHU B3aHMo,ne:liCTBilR a,JJ;poHOB C KBap.Ka.Mll, KO
Topue OITilCllBaIOT qinaney a,JJ;pOHOB Hll3KHX aHeprHii .( CWII,Hll8, 'aReKTpOMaI'
HHTHlle, CJia6ue pacrra,nu H HH3KO8HSpreTil'l8CK08 pacceRHne a.Iij)OHOB) ll 
MR KOTOpllX )3llII~TCR,·BCe aKCHOMll peMTHBilCTCKOit KBaHTOBO:li TeOpHH 
~OM? ·'.:! 
2) OImCUB8eT Rll'STa MO,JJ;eRl> ~H3Hicy' a,JJ;poHHllX B3aHMO,neitCTBnit? 
Ilo 3THM .nBYM HailpaERSHilRM npoBO,JJ;WIIlCI, HCCJie,JJ;OBaHRII~ peayRI,T8Tll KOTO
pux rrpe,ncTaBReHll If' .nnccepTarnm. , 
UeRl> pa6oTll ~ c e.nnuoii . 'i'O'lltll apeHHR onncaTl, CMI,Hlle, c.,ra611e H aReKTpo-

O"".QHHE:Htibl~ i-'IHC n1Tl:.:I' 

f\llf:PHblX l,!CC:flf. coa.:H1:·. 
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MarmITJ!li8 B31lliMo,neilCTBUll a,npoHOB npH HlI3KHX 3H8pI'UlIX, T.e. B oOJiac
TH KBapKOBOI'O KOHqlaiiM8HTa • 
HaY'lliall HOBH3Ha H npaKTW!8CKM geIDIOCTI,. BnepBue B paM.EtaX HeJIOI,aJil,IIOH 
MO,ll;MlI KBUplmB(HMK)nocTpoeH Jia.rpa!DKliaH B3aiiMo.ii"eitCTBl11I 6apl:!OHIIOI'O OKTe
TU JI .n;eKaIIJieTa C irnapKOBhll'/lR nOJIJIMH.Pa3BijT8 TexHIIKa. pac'leTa C ,nrurnw.m 
;m.rpruwraua.Ha oc110Be 3Tl:!X Jiarpalll!GtaHOB Bll'lll:CJie11u:nepenopWipomm aK

cnaJI1>HoH KOHCTaJITU CM31I.fh G-A/G-vB p-pacna,ne 6apnoHoB,rrapaMeTpd:1)j,-,F) 
cMenm:BaJIUll F- u D - CBll3H, aJIOMaJI1>Hlle MaI'HIITHlle MOMeHTU H BMn
'Illlia "CJia6oro MaI'H8TH3Ma.11 oapl:!OHHOI'O OKTeTa, MaI'HlITHllii MOM8HT. D ~ 8 
rrepexo.na, a TaKJKe nm:pnHu fi -pacna.na 6apHoHHoro oKTeTa u C1J.JI1>Hue pac
na,nu tJJieHoB .neKaroieTa. 

B.l!_epBue B par.IKaX HMK Bll'lll:CJI8Hll xapaKTepHCTHKII ,JJ;aJil:!TUeBUX pacna
,JJ;OB V +pre- ' p .... are- , HaKJIOHll nepexo,JJ;HllX cpopr.$1K...; 
TOpoB, H3J'l8Ha 3aBl:!ClIMOCTI, cpopMl)aKTopoB OT aqxlleKTlIBHOii Ma.CCU JienTOH
HUX nap lI Bll'llICJieHU nm:pl:!Hll 3THX pacna,noB. 

B~ B p~KaX HMK l:!CCJie,JJ;OBaJI Bonpoc O ,JJ;Byx-RJIH 'l8TllpeXK.BapRo
BOl4 co,n;eplita,HIIH CKMJIPHUX M830HOB. BU'llICJieHH HX nm:prurn pacna,noB Ha 
.ri:aa nceB,nocKMJipHUX Me3oHa. 

BrrepBUe B PaMKax HMK IIOCTpoeH JiarpammaJI, Y'llITUBaIO!llIDi rrpnOJIHlKeH
HYJO Kl!~ nHBapHaHTHOCTI, ClJ.JII,HUX B3rurMO,neiicTBHii. Ha ero OCIIOBe 
BU'lHCJieHu MIIHH BOJIH !i( .J( , K :JC -paccemnm. C ucrrOJII,so.BalllieM JIB.I'

pammaHoB, y,norureTBOPfIIO!l1HX rrpaBlJ.JIY LlT= 1/'2., BU'lHCJieHu xapaKTepHc
TIIKU HeJieITTOHHUX CJia6ux pacrra,noB RaOHoB(K➔2JG K..,,3Jf, K-,2JT(, K➔2J). 
ITOJIY'I8HHl:le pe3yJI1>TaTU Ha'x:0.Itf!TCH B corJiaCRH C. 3KCrrepIIMeHTaJII,IillMII ,ll;aII
HUWI. Pac'leTU xapaKTepHCTHK ,JJ;8JI1:!TU8BCKHX pacrra,noB MOryT CUTI, lICilOJII,-
30BaJIU B 3KCIIepUMeHTe B CeprryxoBe. 

,llJI.ll 3antliTU B!p@HI'aIOTCH CJI8m'I(litH8 OCHOBHlle pe8YJI1>TaTU 1 IIOJIYll8H
HUe B wccegrarprn: 

B PaMRaX HMK II8J'l8Hll CJieJ:CYlO[Illle npoueccu qill:3HKII a,npoHOB.HlISKHX 
:rnepruii: 

I. B oapuoHHoM oKTeTe B onpe,neJieHU BeJIII'llIHU nepeHOPMIIJlOBKII 
aKCHaJIIiHOii ROHCTaHTU CBll3H .ft: GA /Gv npH JienTOHIIOM j!, . -pac-
·na:ne, napaMeTp ol= D/{D+F) cMennrBaHIIll P H D - CBlISH, aJIOMaJI1>-
HHe MaI'HHTHll8 MOM8HTU H BeJIWIHHa "CJia6oro MaI'H8TH3Mall. BwmCJieHll lllH
PHHU j!, -pacna,na 6a!)ROHHOI'O OKT8Ta. 

2. ,lJ.mr 6apHoHHoro D ,neKaIIJieTa Bli'IHCJieHU nm:prurn pacna,noB 
D-+ s<IT , a Taroite '"MaI'HHTHlle MOM8HTU" nepexo,na o.., B. 

3. B ,JJ;aJIHTU8BCKHX, pacna,nax V _,, p e--e- , p + t{ e· e- onpe,n;eJieHU 
HaKJioHll rrepeXO,JJ;HllX cpopMl)aKTOpoB, nayqeHa SaBHCHMOCTl, {flopMl)aKTOpoB 
OT 3ippeKTlIBHOii Ma.CCU JI8IITOHHUX nap H BU'lHCJieHU nm:plIHU 3THX pacna,noB. 

4. PacCMOTpeH HOH8T CRaJIJipHUX M830HOB S ( jp: o•') B npe,n;
nOJIOlKeHHH ,JJ;Byx- H 'l8TUpexRBapKOBOI'O <lOCTOHHliii. Bwm:CJieHU nrn:pmm pac-
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na,noB $ ~ f p RaK B ,JJ;ByxRBapROBOii, Taft lI B 'l8TUpexRBapKOBOii cuc
TeMax. llMeKl!lReCH aRcnepIIMeHTaJII,HUe ,naJIHUe 60Jiee COI'JiacyioT.CH C npe,n
nOJioJKeimeM, 'ITO CitaJIJipHlle M830Hll .lIBJimoTCH ,JJ;ByxKBapROBOii CIICT8MOH. 

5, PaccM0Tpe11u c e,ll;nHoii TO'lKII speHUll CJie,IzylOIIIHe npoueccu: .J{J( 
H }( J( -pacceJIHlie, a Taroite napaMeTpu HaKJIOHa B pacna,nax 

K ➔ 3 :J( H nm:prnru HeJienTOIDIUX CJiaO!n{ pacna,noB RaOHOB ( K ~ ~x 
)C.:, 31( • IC➔ :Jf7T '/{ , JC...,)f o ) . 

ITOJIY'IeIDIUe pe3yJir.TaTH HaxO,ItfITCH B y,norureTBOpHT8JII,HOM corJiacmr C 
3RCnepHMeHTaJil,HilMII ,JJ;aHHUMH ( CM. puc. I). ITpoBe,neHHOe lICCJie,JJ;OBaJIIIe 
no1tasaJ.Io, 'ITO HMK, HMe.fI JIHlJII, ,JJ;Ba cBoOo,ll;IIUX napaueTpa ( L H c.; ) , 
xapaRT8PII8YIO!l1HX KBapROBoe nOJie, y,noBJieTBOpHTeJil>HO onncl:lBaeT a,npOHHYJO 
qill:auey HlI3RllX 3Hepl'llfi (o6JiaCTI, RBapKoBoro KOHipaiiHM8HTa). 
Anpooagrut wccepTruµm. Pe3yJI1>TaTu, nOJIY'IeIDIUe B .nnccepTaIWII, ,n0Ma,nu
Brurn:c1, Ha Mel!i,IzyHapo,JJ;HllX CeMHHapax: no H8JIOKaJI1>HOii RBaHTOBOfi TeOplrn 
nOJI.fI (AJiynrra, arrpeJI:t. 1979 r. ), KBapKII-80 (Cyxyr.m:, Maii I980 r. ), no 
qill:3IIK8 3JI8MeHTapHUX 'laCTHU (ITpoTBHHO, OKT.ll6p1,, I980 r.), KBaHTOBOii 
Teopmt nOJI.fI (AJiynrra, Mail I98I r.) II ceMUHapax JIT<I/ ow:rn, tfflAH, I1T8<I1, 
I1T<I1 AH YCCP II MM CO AH CCCP. 
IlYOJIHKruµm. Ilo pe3yJI1>TaTaM .nnccePTaIWII orryOJIHROBaJIO 6 cTaTefi. 
06~eM paOOTU. ,llnccepTa,uull COCTOHT H3 BBe,neHUll, IllITII rJiaB OCHOBHOI'O 
TeKcTa H npMOJKeHUll, co,nepJKHT II9 CTPallliU'Manrn:HOIIHCHOI'O T8RCTa, B 

.TOM 'IHCJie I4 TaOJIHU, 36 pHCYJIROB u 6II6JIHorpaglll'lecKIIii CIIHCOR JIIITepaTy
pu II3 6 3 Ha3BaJIHii. 

ConeplKa.Im8 pa60TU 
Bo B:EieneHRH ,naJI KpaTiaill HcTop:wrncrotll oosop lICCJie,noBaHuii, Racaroniux-
CH OIIHCa.HH.fI a,JJ;poHHUX BSaHMO,neiicTBliii C TO'lKII_3peHU!I KBapKOBOI'O no.nxo.na. 
0TM6'!8HO, ~TO OCHOBHOii npo6JieMofi STOI'O no.nxo.na .fIB7Ill8TCH 06'.hf!CHeHHe 
M8Xa.Im8Ma y,neplKaHU!I KBapRa B a,npoHax. lfaJIO:nteHil OCHOBHlle nOJIOJKeHUll He
JIOKaJII.HOii MO,JJ;eJilI KBapKOB. KpaTKO II3JIOJK8Hll OCHOBHUe peayJI1>TaTU, nOJIY
'l8HHUe B .nnccepTarum. 
B nep13oii I'JiaBe paCCMa.TpnBaeTCH nocTpoeHRe JiaI'paIIJKHaHOB,BSaHMO,neiicT
BIIe a.Iij)OHOB C KBapROBIIM nOJieM .• BBO,ItfITC.fI JiarpaHJKHaHU 3JI8KTpoMarimT
HUX H CJiaOUX B3rurMO,n;ettcTBHii C RB8PRaM!I, Bu,neJilllOTCH 3qxpeRTIIBHUe KOH
CTaJITU pa3JIOX8HUlI B Pim no Teopmt B03MYlll8HHfi WLR'. BB8,JJ;8HHUX JiarpaH
JKHaJIOB CR7II,IIUX BSru!MO,nettcTBHii II onpe,n;eJIIIIOTCH HX 'lll:CJieIDIUe SHa'leHUll 
HS YCJIOBR!I CBll3HOCTll. B § I llOCTpOeH JiarpaHJKHaH BSruIMO,neiiCTBUll 
Ha OCHOBe CJI8.ztYl(ll1HX Tpe6oBaJIHii: 
I) OOU'lHUe qill:sH'lecKHe ~aCTHUH-a,JJ;poHll no,n'llIHlIIOTCH CIICT8Ma.TllRe rpyrrrru 
s u ( 3) • HMeIOT 3KcnepHM8HTaJI1>HO Ha6Jiro,naeMUe Ma.CCU lI OIIHCUBaIOTCH 

CTaHJJ;apTHUMH RBaHTOBID.m nOJISlJ.m, y,noBJieTBOplillJ!lllIMH ypaBHeHUlIM ,llnpaRa, 
RJieima-rop,noHa n T.,n. 
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2)I1MeeTC.1I TpmIJieT UBeTHllX KBapKOB, ormcIIBaeM!lX BHPTOHH!IMH nOJif!-
MII, npn'ieM napa.MeTpII · L H t; · ·,IµIH ncex '. KBapKoB ommaKOBII. 

HanpHMep, B38HMO~eilcTBHe 6apHOHHOI'O OKTeTa H 6apHOHHOI'O 
~eKarureTa C KBapKOBllM nOJieM OilHCIIBaeTCJI JiarpamKnaHOM: 

:t, ·Q (-KS s)(i-mcv' 11){1Cmn(<ij,.~ = ' c1, B a o~ q ·· , -t "1. c. B 8 1-.i 'fl · :S- l • ~ 

'-P ·: a {(- Kmn q")( qm' an) f 1-Kmn 11')(cf111c 11) 
o<,D= t do·. /}. ;Yol ~- ~ ~l tjl~ d,, t« J! ~~ ii t 

(I) 

t h. C. J E o[.J: ~ (2) 

1/. -)CS ' /4/ D 
3~ec1, ~ .. :. (~ r., -~ ~)It• 8 .,. OKTeT 6apHOHOB .. ' • -:r ""'. CilHHOP 
PapHTII;..lll:mmrepa, q, - IlOJie KBapKOB. 

]arpaHJKHaH B3aHMO~ettoTBlilI MeSOHOB o KBapKaMII B!I6paH B npoc
Tefl:meil qiopMe 6es npoH3BO~. 3TO COOTBeTCTByeT TOMY, 'ITO KBapKH 
B HepeJI/ITHBHOTOKOM npe~eJie Haxo~TC.II:B COCTOJIHWIX C HaHMeHnlllHM· 
op6HTSJII,H!IM MOMeHTOM. llMeeM: 
a) HoHeT nce:e~ocKaJifipHHX MesoHoB P ( at: IC} ? , 7 ') : 

:tP = ~£ [ ~ ( it ~ 7L i~) t If i ( L ts t)}, .. 
(3) 

6) HOHeT neKTopHIIX MesoHoB V ( J'., ~; ~ w ): 

:C., = ;;-[ ~,j (1, ~ ~ 1,) ·.ff W.,r (i.;f uJ, 
(4) 

r~e VJ.i· H 'V_r, j - MeSOHHlle llOJI/I, CBSISaHH!Ie C qJH3H'l:eOKHMII IlOJif!MII 
HSBeCTH!IMH OOOTHomeHlilIMII /4/ 

78 = 7eos07 + 71Si"n0?l 

7, = 7'CJ>S~7 _: 7 Sin&7) J'. 

W9 = Cf C.05811 .,. w S,11ev ( 

Wt : W·C.OSBv - <,PSir1e11 J 
J 

e7 -:: - f( 0 , 'l-30v = 1/ fl, 
1\J· - MaTP~ reJJ.1I-Mruma. 

B § 2 Ha OCHOBe CJie.rQ7KII!IIX IIpliHD;WIOB: 
I) B3aHMo~ei!:cTBHe C aJieKTpoM!U'HHTHllM nOJieM BBO~C.II "MIIHH-

MaJII,HlIM" o6pasoM; • , 
2) Jiarpamr;HaH CJia6oro BSaHMo,nettcTB:wI BH6HpaeTCR: B qiopMe 

11TOK x TOK", B OOOTBeTOTBHH o TeopHei!: Ka6H66o 
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noc·rpoeHll JiarpaHJltllaHH: 

a) JiarpaHlKllaH MeKTpot.wmrrHllX B3aBMO.I(etlcT~tt 

· em 
';f,em(=>C.) ~ e. 7- .(x) J!t.(.x), 

(5) 

Qm '-1 em,lt '-(·flm, 1, em,h · . 
r,ne ~ = '-!I' -t '71 J J/' rx) c . em 1, 3 

. - sJieKTpoMaI'HllTHitli a,Iij)OHHlltl TOK, ( ~ ,xJ) : 
..., 1/,-Sv ,q 

::: 2._ (- f) { i·c1. o/ft} .!.. ,3JI8KTPOM!ll'HlITHllil RBapROBiltl TOR B 'peryJI1IpII3OB8H-

HO~iihe, q:; (7/.31-71,/,;s)/4, A.14 - 3JieRTpoMarHRTHOe llQJie. 
6) JiarprumraH CJia6wc B3aIIMO.I(eilcTmtlt · 

C. - vJ' '\rJ''f" ] 
£w (:x) = ff l ft cx.Jx i (X) ' 

w· Jw,h '-114, i Jw-,l Jw;h 
r,ne ~ = 'l1 1- J/4 1" 'J" , 'l' - CJia6llii a.npommii TOR, 

w I · ~ ~ \~ 'OQ • • J r ) ) · ,:z..1 --JieIITOHH!lH TOR, ( ::J./' 'j = ft;{-fJ (Cf_,j,dg.J</-j« - CJia6llii RBapRO-

Dl1H TOR, sam:WaHHllil B peryJillpII3OBaHHOil <popMe , 9-, = o/1 { 1- ~), 

( 

O O O) 
] = (.cSBc O 0 

Sin8c O O ; 

0c -yroJI Ka6II66o. 

B § 3 IIOKa38HO, 'ITO 6espa3MepHlltl rrapaMeTp 

1( 8 ):/.(.2)4 
ma = - QSl. . - (a=B~D) ha. { ) al l 2 3Jf ' .f!BJilleTC.f! sqxl)eKTRBHoil ROH-

CTaHToil pa3Jio~eHWI B pJr,I( ITO TeOpmI BO3lzylllemtii ~ JiarpaHlKRaHOB ,I(etl

CTBWI (I) II (2). 
B § 4 Ha OCHOBe rrpe.I(IIOJIO~HRII, 'lTO a,I(p()Hll S!BJifIJOTCJI CBfl38.HHHMK COCTO.f!

HRIIMR RBapKoB, T,e. JOHCTaHTa "Z1i nepeHOPMlJPOBRR BOJIHOBOit WHKIUm 
a,I(p()Ha pruma HYJIIO / 5 , z h = o, onpe.I(eJIJIIOTC.f! ROHCTaHTH 

CBfl3H a,I(p()HHIDC H RBapROBHX IIOJie:li B JiarpammaHruc (I), (2), (3) II (4). 
IlpH 3Ha'leHIDIX rrapaMeTpoB TeopmI 5 = 01 :! O, 1 II L = -I/( .320M'18) 
OKa3a7!OCb h = h = ( ir.):= o~ 13 ~ 

P V 4JT -1 

h _.,, h -' _.,. h - o 5· 10 · = .2,3. -10 y• = 1, 1· ,o .) z• - , _, 
<1- , . -J h -3 

-3 h - f 5· f0-3 '- = 1, 1· {O r:"' = 0, 6 ·fO . 
h - 3· fO - , n-.:- -' ,_ #- J ~ J L . 

oro llO3BOJIHJIO llPH pac'leTruc ll0Jib3OBaTbC.f! HR3111l!MH llOPf!,I(RaMH TeOPmI B03-
lzylll0mtii, 
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Bo BTopol rJiane ~- fi - pacna.zta 6apHOHOB BWillCJieHa iiepeHopi.iupomw. 

aKCHaJil>HOii KOHCTaHTH. CBSl3lI J3 = GA/G-v • o6yCJIOBJI8HHalI ,CWibHllM B3aRMO,Ilett-

. CTBReM, a Truate napaMeTP ~ = Dl{FtD), oIIHcllBamntii cMelllllBaHHe 'F n D CBfl3H. 

IlO.I(C'lHTaHH Dlllpmm Jierrrommx: pacna.non 6apHOHOB H CR1.Iblllle pacn~ 6apHOH

HOI'O ,I(eKSIJJieTa. Onpe,I(eJieHll mrIDITlllle MOMeHTH 6apIIOHOB H MarHHTHHH MO

MeHT D.:;. B nepexo.I(a, · a TS.Kllte BeJIH'IHHa CJia6oro Mat'HeTH3Ma r:miepoHoB. 

. B § I II3JIOJK0}:{' 0RCllepllM8HTWII,HHil TeopeTH'!ecRRil CTaTyc JieIITOHiillX pacna

,I(OB -6apHOHOB H crurrJnoc pacna.ztoB·tJJieHoB-,I(eRaIIJieTa.· OTMe'leHo, "l:To 

BJire6pa _TOKOB , •SU(3) . ,- q>eHOMeHOJIOI'HR II .I(pYI'l!e no.I(Xo,nII xapaRTepII

symCJI TeM,: l!TO .inmar.m:Ra B3WIMO,I(eitCTBWl onpe,I(eJilleTC.f! CIIMMBTpRetl, 

T.e, :B nprui:tome, HeJII,3.f! llOtzyBCTBOBaTb, 'lTO a,I([)OHU .f!BJIIIIOTCH COCTaD:_ 

lllIMH 06i>eKTaMR - B3aRMO,I(8tlCTBIIe rrpoHCXO,I(HT B TO'!Re. Bee· qil!3H'leCRRe 

Be.JIWUllill onpe,I(eJI.f!IOTC.f! TOJII,RO Ha ypoBHe ,I(Harpaiv!M- ,nepeBbeB. 3qxlieRTRB

HHe .KOHCTaHTll- CBSl3H,··.cTO.f!II!Re :iJ Bepmmrax, .fIBJI.lIIOTC.f! llPOH3B0Jib1iHMH na

_paMeTPaMH H onpe.I(eJI.f!IOTC.f! qJRTHpoBrumeM sRcrrepRMeHTMbHllX ,nrurnmc. 

B HarueM IIO,I(XO,I(e .Ml:l RM08M ,I(l!HaMRey B3WIMO,I(etlcTBWl qil!3II'leCRllX 'lac

Tlm, llPR'leM BJU)OH llpo.f!BJIII8T ceM KaK CBfl38HHM-CIICTeMa, COCTO.f!l!lM 

II3 HeBWI0'.Fl;IIOOllDC RBapKOB, Il08'.t'Ol\W B HaJIIeM CJIY'lae 0CTI, B03MOmOCTI, onpe

,I(eJil!Tb aqxlleKTRBHlle KOHCTaHTH BSEmMo.I(etlcTBWI KaR WHKIUm 'KBapRoilmc 

napro,reTpoB, II 'laCTHOCTII; nepeHOpMI!:poBey aRCHa7IbHOtl KOHCTaHTH CBfl-

3II ./4 = G-A / G-v JienToHHIDC pacna.ztoD 6apIIoHa, a TaIOKe napaMeTp cMe-

IDHBaimllo{ = D/(F+D), f:"- II D -CB.f!3H. 

B § 2 HCXO,D;fr H3 JiarpaHlltliaHOB B3aHMO,I(eitcTBRil ( I) H ( 4) BWIHCJieHa ne-

peHopMRpoBKa aKCHa7IbHilX KOHCT8HT ·cBSI3H ..fi = 6-A/€,.v , a TaIOKe na-

paMeTp CMellIHBmmri: r:J. = D /( r: + D) , F - II D - CBfl3II II IllHpRHa Jien-

TOHHIDC pacnaJtOB 6apIIOHOB, 

§ 3 nocBRl!leH BWm:CJieHlIIO MarHRTHllX MOMeHTOB 6apHoHoB H CJia6oro Mar-

HeTH3Ma B pacna,n;ruc B ~ B 1- e, v . · 
§ 4 H §5 llOCMl!l0Hll H3Y'l0Hl'Il0 6apIIomtoro ,I(eKaIIJieTa. BH'll!CJI8Hll IJ1Hl)II-

Hl,I pacna.zta D➔ B-t5r II MaI'HlITHitli MOMeHT o~ B nepexo,I(a /'111, ~ 
B TpeTI,eil rJiaBe ~ pacna.ztoB V ➔ p t:· e- II, p...., tr e- orrpe,ne-

JI8Hll HaMOHll t•rf. ( A• P, vJ . . nepexo.I(HHX q>opMpaKTopon II ITOJ!Y'IeHa sa

BRCHMOCTb '(p()p~KTOpOB OT sqxl)eKTRBHOtl MaCC!1 JieIITOHHOit napu. BwmCJie

Hll nm:pl!Hll 0THX pacll8,ItOB, 

B § I ripe.I(CTaBJieH·aHa.7ra3 aKcrrepRMeHTMbHllX .I(aHHllX H TeopeTl!'lecKoe 

OIIHcrum:e ,I(a7IHT~eBCKKX pacna.ztoB HeiiTpa7IbHIDC M03OHOB. 

AHwms 8KCllepID/18HTa7II,HIDC pesyJil>T8TOB IlOKaSHBaeT, 'ITO o6mee no-

BB,I(eHHe nepexo.I(HHX cpop~Topon F~ ( q..t) KatiecTBeHHo cooT,eTCTByeT 

(RpoMe w-,::rr 0 nepexo,I(a) MO,I(eJ!H BBKTOpHotl ,I(OMHH8HTHOCTII 61. B pa-

doTe /?/ Il0Ra3a.HO 1 'lTO nonpaBRR KX.Jl K BBKTOpHoit .I(OMHHaHTHOCTH ~ 
f"~ (~t) qx,pMfrutTopon MesoHoB n pacrra.ztruc P~ t rr He llpemmia.!OT 
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~ 5 %. n MO.D;eJIH .D:OMllliaHTHOCTR Tpeyro.JII,HliX KBapKOBIDC aHOMaJnti/8/ 
()lTKA) peay.n1,TaTH q>aKTK'leCKR COBIIa.n;aIOT c MB.I{. Mo.D;eJII, 6apJroHHWC 
rreTeJII, (EII), pacCMOTpeHHruI B / 9/, IIPlrBO.D:UT K MaJio:il:_BeJIR'llUie rrapaMe,-
pa Mf= (12· ~T'= o, 1 B pacrra.n;ax E ➔tftl . B pa6oTe IO/ 
nepexo,wure qiopf.$lKTOp!I 6wm paCCMOTpeHH B JIOTe~aJII,HOii MO.D;eJIJr (IIM), 
D KOTOpOll .nerKRe M030HH OJilrCHDaJIHCI, KaK CBfI3a!IHile COCTOJIHWI KBap-
KOB c aqxpeKTlrBHHMll MaCCaMll JIOPfI,I(Ka 300 MaB. PacqeTH npoBO,I'(KJIBCI, B 
Hll3IIl0M np1r6JrnJKeHJrll JIO KX.I(, B npeHe6peJKemrn: rmooHHHMR JIOJipaBKaMII. 0Ka-
38JIOCI,, qTo BR ( 7 ~ 't.Ji'l'-J = 3,3 ·10-t H> /'<l;J.= f, 65 r'J s-2 

• IloBe.D:e-
HJre nepexo,I'(HHX qiopM:fJaKTopoB JIY'Illl0 cor.nacyeTCII c MI(B, qeM c IIM. <ropM
cpamopu JJ~Jr 0 nepexo.D;a B Mo.n;e.nn MBIIIKOB III( (MM) 0KaaaJIJrc1, B 
2-:-4 paaa MBHI,We, qeM MB.I{. TaroIM o6paaoM, MM HaxO.I'(llTCII B npoTJrBope
tJilli c ::rncrrepJrMeHTaJII,HHMR .D:a!IHHMll o CTPYKTYPe w..., Jr

0 nepexo.n;a. 

B § 2 paccMOTpeHH .D:aJilrTI{BBCKRe pacna,n;u V➔ pt'l: P➔ v.r e- B HMK. 
CooTBeTCTBYJOmM JrHBapHaHTHM aMIJJmTyia JrMeeT BH,n;: 

M( V ➔ Pl 1f) = e~ &/i'Jc:5,~ol_f> e;.(r) Kolifi· J:'tiJ/qt 
r.D;e e~ , p - IIOJIJ!Plr3amm: H JrMIIYJII,Q BeKTOPHOro MeSOHa V, IC

j:m,c\J = eor.J~eor.Jli=J<;t~ - HMIIYJIM nceB.IJ:OCKaJVIpHoro MeaoHa P 
- 3JieKTpoMarHHTHHH TOK JIBITTOHOB, 

' 

~v (ct):: 3vplf ('1,~ -t <{ 2 flvPv,/f) _ ___!.. 
a ~ f i 

V' d v' rh~ rnv' - 't 

HMeeM CJie.IJ:YlOUIYIO rrapaMeTpHaaIJ,lrlO: 

~v('l,')== ~vP/f(o)·FvfCf-.tJ, 

r.D;e F, ( q.') - nepexo.n;HH:il: V-> P qiopf.$lKTop B pacna.n;ax v~ p.f1f.,-
v . 1 p..,vrr, HOPMHPOBaHHH:il: CJie.IJYI(JJUIM o6paaoM: Fv{O)= • 

·· B HMK OTPYKTYPHHe cpaKTOpH ~Vf¥ , cavpv' H 9v'i' OIIpe.IJ:e-
JllIIOTCII COOTBeTCTBYJ(lltHMlr CXO)t!IllllIMHCII kBapKOBHMll .I'(llarpaMMaMH Jr HMBIOT 

HeTpJrBHaJII,HYJO SaBHcHMOcT1, OT BHe!llHHX JrMIIYJII>CoB. Bwr BHTmCJieH 

M~J.. == 0 ~~['~'9/'l~O- napaMeTp HaroroHa M.f!. K~oro ROHRpeTHoro 
pacna.n;a C yqeTOM Brora.n;a CTPYKTYPHOro'q>aKTopa. Bwm Talt'lte BWIHCJieHH 
llilrpmm aTmc pacna.n;oB, B § 3 paccu:oTpeHa aaBHcm.tocT1, OT q:~ , nepe
XO.D:HHX H, (~~) qiopf.$lKTopoB B pacna.n;ax y.., pf' e- . CooTBeTCTBYJ)lllasr 
38BHCHMOCTI, rv ( 'l,2) OT q,~ ITORa3aHa Ha PHO, 2. 0Raa~OCI,, qTo 
IIPH MaJIIlX 'j.l OCHOBHM SaBHCHMOCTI, 0Ilp8.D;8J!Si8TCII nponaraTopOM 
BeKTopmoc M830HOB. B 3TO:il: 06.nacTH Kp:imail: noqTH C~BIISJt~eT C npe~pKa-
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11 

\l 

I 
~rf 
\~ 

\' 
i: 

1oot 1Fvl2 Puc.~- ~opr,$JcTopu .D:JIR V-p rrepe
xo.D;a. Totnm - ::mcrrepm.m;TWbHI.re 
.IJ:illlI!!le ,l(JIRW'•.?i'rrepexo.D;a Ii ' 
KpllilaJI I - peayJI1,TaT (lITIIpoBa
mm aTJrX ~ammx. l\pimrur G Bu.:.. 
tJIICJieHa Ha l,,mr(. Kp1rnue · I,2 
oTHOCJITCJI IC w-.1; 0rrepexo.uy. Ha 
plICYHKe Taxl!-:0 Hill!CCeHu HamH pe-
3YJII,TaTu: ICpHBWI ;.:S - WIS! w ... .1i~ 
p ... ,Z II t-p Kpmian 4 - lJ)m. J!.-:ti0 

so 

20 

10 

4 

3 

2 

5 

0 

i:2 
'L 

0,1 0,2 0,3 

1-l'JJ. .. JL-

~ . t 

' ,.,Tr ' /(t• 0 W .., f/, Hz ... ""'PIIBWI v - lJ)m. ..., I< 

KpRBaJI 6 - ,l(JIR 'f + "/, Jr f- 'Z ' 
rrepeXO.IJ:OB. 

0,4 q2[f38~] 2 Fi, 

I 
I 

I 

100 

tV0M 50 
I 

1-2 

10 

5 

0,5 

'1. I - 0 JJ-T JI-- .t 
T, I 

rA J 
I , 

I 
/ ~1 

I \ 
I 

I 

I 
I 

✓✓ "t 

0 '---L--L--L-___jL...-___jL---- I , , , q i,:-,s) 
o,os 0,10 0,1s 0,20 .. o,2Sqlr3B2J o 0,2 o,4 o,6 o,a . 1,0 

Puc.3. 3.lreKTpoMal'HHTHuil qx)pMql8.K- Pirc. 4. 3.lreKTpoMaI'HHTHuii qio!)MlllIC-

TOp '1.,-Me30Ha B p~c~e'l ... 'lfi"~: . TOP f-Me30Ha -~ pacrra.n;e,z.=.:i.),t~: 
To,¥ I aKcrrepHMeHTaJII,HHe ~rui:- TotJ:KH - aKcrtepn:MeHTMI,Huil~pe-
Hue 13 , KpHBM I - peayJII,. TaT syJII,Ta;. ;)l'HBWI I - peaym,TaT 
~TlrpOBaHHJI 3TRX .D:aHHIDC,, Iqlll- pa6oTu' r4 , KpHBWI 2 - Ham 
Bast 2 .:_ IIRe.D;CKa3aEIWI !Yllm, KpH..; · peay.111,TaT. 
Ball 3 - Ham peayJII,TaT. 
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3ruIHRMR MB~ t a. B o6JiaCTli 60JILIDHX q}- - OT!OIOHemm OT MB.U .BeCI,Ma 
38.MeTHO H 6UCTPO BospacTaeT. 

. . )JJm IIOJIHOTU. HCCJie,I(oBrura 3aBHCHMOCTI, OT 9,t rrepexo,nHWC g>OpM
«paKTOPOB pacna.u;oB JT'i,tQ+e--, ?➔ r/41/'-. H 'I'~~/''/·- . 3aB:a
CHMOCTI, Fp(i'.1-J · OT, cf IIOKa3rura Ha PHO~ 3, 4. Ha r~,riHKe TaK
~e npHBe,I(eHU He,I(aBHHe 3KCIIepllMeHTMI,HUe peayJILTaTU 112 ,1 , 
B qeTBepToii rJiane. pacCMOTpeH HOHeT CKMRpHID(Me30HOB KaK B .I(ByxKBap
KOBOH, TaK H B qeTupeXKBUPKOBOH CHCTeMe. )3U~CJieHH urn:pHHU pacna.u;oB 
S ➔ pp . B § 1 ,nrur o6sop 3KcnepHMeHT8JII,HOrO CTaTyca CKamIPHHX 

M830HOB. 3KcnepIDl!eHTaJII,HHe .n~e ,0 pacna,u;aM CKamIPHHX Me30HOB 
( CM. Ta6JI. , .nrurnue namH ns 15 , eme ,naJieKo HettOJIHH.,. KpoMe 
Toro, CY111ecTByeT YTBeplK,ll;eHHe / 161, qTo ITOJIHHe llllIPHHl,l ;£acrra.u;oB 
5r..,, K ic , S ➔ 7 X , ?i ~ 1e R , rrpHBe,neHHHe B 5/, B~CJieHU 
H3 3KCrrepIDl!eHTaJII,HUX ,I(ruIHHX nenepHo. B iipHHrnme, CKa.JIIIpHUe Me30HU 
MOryT 6HTL op6HTMLHUMII B036YlK,ll;8HHRMU { L :: 1) Kalt B ,I(ByxKBap-
KOBOii cncTeMe, TaK H n qeTupexKBapKOBoii cucTeMe · c l = o 
B § 2 paccMOTpeH HOH8T'CKa7IiIPHIDC Me30HOB B .I(ByxKBapKOBOii CUCTeMe. 
Bu~CJieH!,I illHpHHl,l pacrra,u;oB 5 -t- p P H pe3yJILT8Tll rrpHBe,I(eHU B T86JIU
ue. B §.3.paccMoTpeH HoHeT cKa.JIIIpHux Meaonon B qeTupexKBapKoBoii cic
TeMe. 3a,u;aqa COCTOUT B TOM, qTo6H B qeTUpexKBapKOBOii CHCTeMe Bll,I(eJIHTI, 
B nponsBe.nemm HH3nmx rrpe,ncTaBJieHHii ( 3 l( 3) X ( 3 x3) HOHeT t COOTBeTCTBYJO
unrii CKBJIRPHHM Me30HaM, B HaIIIeM ~ae liM810TCR ,I(Ba CHHrJieTa H .I(Ba 
OKTeTa. HyiKHHii CHHrJieT H OKTeT nu6npaeTCR R3 ,I(OIIOJIHHTeJILHOro YCJIOBHR, 
qTo6u C M~son ne coneplKM cTprurnux KBapKOB. 

TaKllMH KOM6HHaa;HRMH RBJIIIIOTCR CJie.u,yroume CHHrJieT n OKTeT : 

I =-J~[B2 - }B1]= 1~[(~.h_j~){illjq,)- f t1'l,)(q,iJ] 
7 

R:: ~ [ T2 - f 1;] == .ft~ [ ~,crn 1tj ( i 11~i) (i llm ci) -
(6) 

- ~ 7lj (471/l,) (1 iil 

OKTeTa. 
, ~km - CHMMeTpll'lHllii T8H30p 

Ea3HCHUe BBKTOPU npe,ItCTSB1IeHHR RMeJOT BR.I( 

S0;;J.spI: 1~[(f0~){q,71JC£)- t (i~J(iiJ], (7) 

:/= Sp ('NRJ ~ J~ [ c/_j1cm { i11K ~)(9,1/mi)-J (11]; iJ{fiJ} 
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.... .... 

tfuCTm:nI 

IG(:JP)C 

C (I300) 
o+co+)+ 

0 ·(980) 
rco+> + 

S* (980) 
o+co+> + 

)-€ (I500) 
I/2(0+) 

A1 (II00-:- 1300 
rcr+>+ 

TaelJnrn;a 

3.ttcnep:m.leHT r UaB (q,9,) 

[15] [ 16] 
r MsB 

2007 400 I I26 
i 

52 ± 8 280 I 33,5 
I 
I 
I 

40 ± IO I ,39 

250 
I 

44 

300 350 

(9.2 q.2) 
} r MsB 

p pc V vc Cynep~- pasM. 

.. 

!rn5o 22 72 6I 630 

l 
I 

I 

290 ! 450 5,5 25 2I 
; 

289 38 I8 I5 I86. 

608 4,I 7 . 2,I 225 

= = = = 
.. 



H B CTaHJ(apTHOM COOTHOlIICHHH CM3HBa!OTCJI C IIOJIIIMH c}nauqecmrx qaCTllI.I. 

Ilp:a IIOCTPOCHHH JiarpaIDKHaHa B3aiiMO.I(e:lfoTBJffi B .qeTHpexKBapROBO:ll 

c:acTeMe B03HHKaCT CJie,nyIOOtH:ll rrpo:tt3BOJI. Bo-rrepnHX, rrpn cocTaBJieHlflf 

qeTHpexRBapROBUX ClfCTeM MOiKHO' lfCIIOJI:&3OBaTJ, RaK ~eTOBHe c:imrJICTH 

( ic1 q,al) ( ' ol... -c ~eTOBOil lfl!.D:CRC) I TaR If ~eTOBHe ORTeTH 

( q;~ ( JJJJo1.1' 'lo;), ( 11j -MaTPlflW I'eM-Mamm n npocTpaHCTBe UBeTa). 
I3o-BTOPHX, CCJilf npe,nrro.JIOlKlfT:&, qTo B nepCJIRTlfBIICTCKOM rrpe,neJie,RBapKH Ha-

XO,w!TCJI n cocTofIHlflf c L = O , To MmKuo ncnOJI:&aoBaT:&' r<aR IIceB,no-

cRaJI.llp ('1, as'i) , Tar< H BeRTop {9,3/'q,) . Tor.n:a JiarpaiDK1Iru!!I 

B3aIIMO.I(CllCTBW! CRa.JIJipHHX Me3OHOB C rmapmu.m aamrnHBaIOTCR B. nn.n:e 

;;t {x):::: L ~A Sp [ sc~) qA (X) s 
A . (8) 

3.n:ec:& S(x)- l,ilTpm.ta, ITOJieii CRaJiflpHHX MC3Ol!OB, a MaTpllI.la qA(.:X) 
HMCCT Blfll 

QA Uc)~ RA(:x.J-,. f "I,\ (X), 

r.ne RA (x) :ir IA-(x) ,naIOTCJI 4JOPII\YJiaMH (6). JIH.neRc A: npo-

6eraeT Bee B~3MOiKHHe Bap:iraHTH (A =JJ, V, PC, vc) . S@ieRTIIBHaJI Ron

CTaHTa pa3JIOXeHWI B p1I.1( no Teoplflf BO3MYUteHn:ll JIBJilieTCJI BeJIB'llllIO:ll 

hA ( m) = 9! ( 3 Aw-0)"/1 ; A -=- P) Pc) V) J/C, RoTopaJI orrpe-

,neJlf!eTCJI lf3 YCJIOBHfI CBJI3aHHOCTR. 

IIpe,ncTaBJJJieT HHTepec CJIY'la:ll, Ror.na ITOJIHHil ;rgrpaHJKHaH JIBJilieTCJI 

cy-MMo:ll (8). ~To6H na6e~T:& B03IDIRaiol!lero npn aToM nponaBOJia, rroc

TYIIHM no aHaJIOl'ID{ C /I? • IIpe,nrrOJiolltlfM, qTo IIOJIHHil: JiarpammaH 8aimCH

BaeTCJI B Bli.I(e 

£ ==- 3 L QA Sp ( 5(.() QA (_,c)), 
A ; (9) 

r.ne 

h~toJ. 
d -= •-----; 9 ,.., •• , 

A_ '{A, A 

TaK- 'ITO 2_ QA ::ii 
A 

B §4 na ocnoBe Jial'J)aIIlma.tta BaaHMo,ne1tcTmm (!:l) H (9) pacCMOTpeHH 
pacrr~ S~P P 
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IlOJIY'IC!llillff pesyJI:&TaTH np:aae,neHH B Ta6Jrnue. B § 5 MlI IIOJIHOTH pac

CMOTpen pacna.n aKcRaJI:&Horo neRTopnoro Mesona A1 ( ::l =-1t) , ROTOpH:ll 

6HJI o6napy;KeH B pa.iione l\filCC II00 -:--- 1300 MaB c urnplfl!Oll r ~ 300 
Man/IS/_ B CJ!Yllae, eCJIR ::JTOT Me3OH JIBJI!IeTCJI .nnyxKBapROBliM COCTOJIHJieM, 

urnplfl!H pacna.na A1 ➔ j Jf, IIOJIY'ie!llille rroCJie CTaH.n:apTHHX nwrn:CJiemtit, 

rrp1rne.n:eHH B Ta6Jrnue. Ec.1rn cqHTaT:&, !ITO A 1 -Meson cocTOHT H3 'ieTH-

pex KBapKOB, TO pacrra.n A 1 -» f Jf napymaeT rrpanMo UBeilra. 

B npHHrnrne, B 'ieTHpexKBapKOnoil cHcTeMe ,ll;IIJI A 1 . Mesona MoiKHo 

BH6paT:& ,npyroe KBapROBOe co.n:epxaH:ire, ITOCRM:&RY B .I(a.HHOM CJiyqae BO3-

MOiKHH nee TPH oRTeTa n pa3JIOXeHJIH ( 1 t 8 )~ ( 1 t 8) . IIoaTOII\V CYJl1CCTBY-. 

IOT TaKHe qeTh!pexKBapKOnue cocTOJIHHfI A 1 -Mesona, qTo pacna.n A 1 ➔ f Jf 
MOXeT H.n:TH 6e3 napymeHM npanlIJia L(Beilra. O,nHaRo .Mil HHRaRHX BH'IHC

JieHHil ~eJiaT:& He 6y.n:eM, 11ocROJI:&RY aKcnepHMeHTaJI:&HHe .n:rurnue nor<a eme 

BeC:&Ma C.E<Y.I(HH. 

B IIilTOil r;rane D Teopmo DBe,neHa IGIPaJI:&HalI HHBapHaJiTHOCTI, C IlOMOlllb!O 

rHITOTeTH'ICCRHX O - -qacTnu. BH'iRCJICHH ,ll;/IlfI!H BOJIH pacceJIHHf:I :Ji1L , 
K 1( n rrapaMeTp naKJioHa n K _,, 3 'if pacrra.nax, a TaKJKe paccMoTpe-

HH HeJieITTOHHHe pacn~ itaOHOB. B § I C.I(eJiaHa IlOITHTRa yqecT:& IGipaJI:&-

HYIO HHBapHaHTHOCTb B- paMKaX G -MO.I(CJIR. Bne~eH HOHCT rHITOTCTR'IeCRHX 

nena6JIIO.n:aeMHX 5 -'iaCTJIU. JiarpaHlltlfaH B3aHMo.n:ei1CTBWI 6 -'iaCTHU C 

KBapKaMR HMeeT CTrumapTHllli nn.n: 

£~q,q, = J; [ ff G0 (t 1 C{,ol) i" 6j ( to1 Jlj 'io1)]. 

(5 - '!acTm.tH HeHa6JrIO,naeMH, Maccu ncex fi ·-qacTllI.I O.I(HHaKOBH, 

nponaraTop HMeeT npocTeilurni nn.n: 
I I. . d .. 
6 ~(:JC) E)J(~) = ~ . ~ ( :X-Y). (..m~ 

. 6' 

B § 2 B HMK BH'i!ICJieHH ,ll;IIIDIH BOJIH JfJ[ · , K J( - pacceJIHlIJI, KOTopHe 

onpe,neJJ.fIIOTCR TOJI:&RO pe30HaHCHOH .I(HaI'paMMoil. B § 3 paccMOTpeHO IIpaBli

JIO Ll T= 1/.t B HeJierrToHHHX pacna,nax. 

0.I(HH H8 o6merrpliHJITHX CIIOCOOOB ITOJIY'ICHHfI npaBlIJia 4 T = ½ coc

TOIIIT ·B rrpe,nrro.irOJKeH!Ili, 'ITO ;rarpamman ne;renToHHoro nsaHMo,ne:licTBHfI 

npeo6pasyeTCJI KaR meCTalI KOMITOHCHTa ORTeTa /IS/ 

'-P li'P = t/~ ' G- . .fl d :i P1 JK 
ol.:r. -::; vi' &m1e 1 1 
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r.no ::;m - OitTOT CJia6ux 8,llpOHl!IDC TOitOB ( B ItBaprWBllX MO,lleJIJIX 
-::,m ;qo/1 ?i"q, ) . TartaJI B03MOlKHOCTI, COOTBOTCTBYOT BBe.nemno HO:i1T

paJiiGmx TOROB. 
B UBOTHHX ItBapKOBllX MO.Il;eJIJIX /I9/ cyniecTBYOT .npyrofI crroco6 rro

Jiy<Iemm rrpanwm ,1'7':. 1/~ : 
';;;e ,17':. 1/~ C rra O 111- i-lli q I) ( q O 7lt t i/J.s- i ,) + 

"I - vi' LI J,d j1 i vo1'J fj 1/1· ~ Jl 

.,. Ji. c.] E ol_pr E o1'_i o. ( 5) 

3.necL o/,fi ?f - UBOTHHe m1,n;eKCH. B § 4, § 5, § 6, § 7 R § 8 
rrp:rr C,llO.JiaIIJIIIX IIPO.IJ;ITOJIOlKOHW!X 611.Jm Bll'IllCJIOHll nmpmm CJIO,ll;y10ll1UX pac-
JJ8,llOB: K-,,J.JT , /(...,, 3Jf , K ➔ o' J' , }( ~ ~:JT 2f , a TaIOKe rm-
paMeTpu rmKJiona B pacrra.ne K ~ SJ( . IlOJiy'lCHHUe tiRCJieHnue anatieHlifI 
rrapaMeTpoB narmona ll llillPHII pacrra.non naxo,nrrTCJI n xopomeM cor.1ramm c 
srwrrepRMOHTOM. Ilpu sToM paMwme rro.nxo.non A n 5 npOJIBJifieT-
CJI JIIB!ll, n CJiyqae k"' 0 0 . OKas1maeTCJI, 'ITO JiarpaHJKllarr 5 rrpn
BO.IJ;IIT K xoporneiey cor.Jiacmo C 3ItcrrepUM8HTOM, B TO npeMII Kart .Jiar-
paHJKUEiH A TJma "TOK x TOK" .naeT na nopiI,n;oK aaHRJKeHHHil: peayJII,TaT. 
D IlpMOlKOHW!X BHH8COH pil.IJ; TOXHll'l8CKRX norrpocon .II rrpvtne,nelill H8KO-
Topue IIOJieaiille qiopieyJIH. 
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