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1. BBEAEHHE 

npas~na KsapKoaoro C4eTa/t/ onpeAenA~T aBTOMOA€1lbHOe nose
,qeHHe aapR,qOBbiX ¢opM¢aKTOPOB MHOrOKBapKOBbiX CHCTeM 8 aCI-1Mr1To

THKe: 

FN (q2)(q 2 r-1 ~ c& • 
q 

/1/ 

r,qe N- 4Hcno KsapKOB, a q2 - Kea,qpaT nepe,qaHHoro ).IIMnynbca. 

Hcnonb3YR a,qecb a Ka4ecTae F Bq (q2 ) 3K:cnepi-1MeHtanbHble _.qaHHbre 

npH 60J1bWHX q2/2/, MOmHO y6e.QHTbCR, 4TO AnA ,qeHTpOHa KaK 

J.IICTIIIHHO 6q.-CI-1CT€Mbl, a He C0BOKynHOCTJ.1 napbl 3q -KnacTepQs 

/HyKllOHOB/, COOTHOWeHH€ /1/ Ha4HHaeT BblnOJlHATbCR TOJlbKO 8 

npe,Q€11bHOH 06J1aCTH 3KcnepHM€HTa11bHOrO H3M~P€HHA npHq2>,4/f38/c/~ 
3TO 03Ha4aeT, 4TO AflA aHa11H3a HM€~~HXCR ,qaHHbiX B npe,qaCHMnTo

TH4€CKOH ofinaCTJo"' H€06XOA1o1MO HCn011b30BaTb KOHKpeTHbl€. KsapK.:: 

R,qepHbl€ MOA€I1H, KOTOpble, O,qHaKO, npl-1. q2....., <'JQ ,qasanH fibl npaBHJla 

KBapKOBOro C4eTa. 

8 HaCTOR~eH pa6oTe M~ CTpOHM MO,qeJlb, KOTOpaR B 06J16CTH 

M611b1X q 2 ,qonycKaer o6b14HYIO ABYXHYKJlOHHYIO HHTepnpeT6QHIO ,qeHrpo

Ha, a npH 60J1bWHX q2 onepHpyeT C ,qe~TPOHOM K6K C 6q -o6PeK

TOM. 3anHweM BOJlHOBYIO ¢YHKQHIO ,qeHTpOHa a· BH,qe 

/2/ 

/cnHHOBble 1o1 I-1:30COHH0Bble HH,QeKCbl nbK8 ony~eHbl/. 3,qecb ¢yHK4HH 

OTHOCHTeJlbHOrO._,QBH>KeHHR r./J TpexKeapK~BbiX KJlaCTepOB ·q.n- ~ ¢ip 

/HyKJlOHOB/ onpe',q"em=I!OTCR HYKJ1QH-HYKJ10HHbiMH (NN) CHJlaMH. npH 

3TOM KB6PKH pacnpe,qeneHbl a o6naCr1o1 noKa11H3aQHH HYK110HOB, Ha
xo,qR~HXCR Ha paccTORHHH r = r d ::. 2 <liM ,qpyr OT ,qpyra. A eCTb 

OnepaTop aHTHCHMMeTpH364HH, HMe~~~H BHA 

- 1 
A·-(1-

y'm) 
/3/ ,=r-,~~./,j )(1- ~',4~'25~'36 ). 

j=4,6.6 

r,qe pij - onepaTOp 06MeHa KB6PKaMH, npHHaAJle)f(a~HMH pa3J1H4Hb1M 

Kn6CTepaM /npe,qnonaraeTCR, 4TO nepsbiH KJ18CTeP- COCTOHT lo13 

KBapKOB 1 , 2, 3, a STOpOH - H3 4, 5, 6/, a P
14 

P'
25 

p 
36 

pea.nH

ayeT nepecT6HOBKY C6MHX HYKJ10HOB. 

8TOpOe cnaraeMoe 8 /2/ ecTb 11HCTHHH0 11 6q.- KOH<bHrypaQHR 

C KB8HT0Bb1Mio1 4HCJ16MH ,qeHTpOHa. 0Ha J10KaJ1H30Sa~a 8 QeHTpanbHOH 

o6naCTH AeHTpOHa 8 o6"beMe Kopa NN -cHJl. ECTb OCHOB8'HHe C4H-

T8Tb /3-6< 4T0 ee OpHMeCb C~q K 11 HYK110HHOMy KaH611Y 11 Mana 
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~ cocraenReT no nopRAKY sen~~~H~ HecKonbKO npo~eHros. Ha Hop
MI-1pOeKH /2/ TOrAa CJ1€AYeT, 4TO cf.= 1. 

HTaK, npeAnOnOmeHHe 0 KB8PKOBO~ CTPYKType AeHrpoHa npHeo
AHT KaK K nORBJleHH~ o6MeHH~X 4neHOB B o6~4HOH A€HTPOKHOH eon
HOBO~ $yHK4HH, T8K H K A06aeneHH~ 8 3Ty ¢yHK~H~ cne4H$H4eCKO~ 
HeKnacrepHOH npHPOA~ 6q.-KOH¢~ttryp84HH. 

2. 06MEHHbl~ <POPM$AKTOP 

BHa4ane H3Y4HM ponb o6MeHH~x 4neHoe e ¢opM$aKrope AeHrpoHa. 
AJ1R 3TOrO OCTaBHM 8 /2/ T0J1bKO nepewH 4J1eH: 

'I'M= A (<l>n <l>p if, JM,l ), /4/ 

rA.e M- npoeKLIHR nonHero cnHHa J =1; I - H30cnHHOBbiH V.HAeKc 
/3AeCb I =0/; BOJlHOB~e ~yHK4HH Kam~oro 1.13 HYKJ10HOB BKJ1~4a~T 
CHMMeTpH4HYIO npOCTpaHCTBeHHYIO <[>(f)(<!> ( ;T )) H aHTHCHMMeT-
PH4HY~ 4BeTHY~ 4aCrH: 

~ c c 
<l>n =<I>((J<I>n • <l>p= <l>(ij)<l>p • /5/ 

a 1/J M([) - $YH.K4HR OTHOCI·1TeJ1bHOrO ABj..oUI(eHJ.1R HYKJ10HOB-KJ1aCT€pOB, 
HMe10114aR BHA 

,.. "''' 1 w(r) " I M (~ if, v)= ..::..>.:4.,-xM+- .. (2mrh 1 )Y2 , •)x M r J'4';. r mr. v.· 
/6/ 

x~ = l:(1/2ui 1/2u2 11~)(1/2r1 1/2r2 IOO)<I>a·r <l>u·r • 171 
1 1 2 2 

3AeCb ~ar - CnHH-H30CnHHOBaR ~YHK~HR HYKilOHa; ~· H r - npoeK
~HH cnHHa 1.1 HaocnHHa cooreercTBeHHO. B Ka4ecree ~(()H W(~) 
Bbi6HpaeM ¢'YHKLIHH, onpeAeilR~tl4H€CR H3 MOAellH rapMOHH4eCKOrO 
OC4HJ111RTOpa: 

!81 

4 .L4 ~ ~ 1:1 = (r +r -2r ), 
6 2 3 1 

... 1 .... ..... f =-(r -r ), 
2 2v3 3 2 

/91 
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napaMerp n onpeAeJlReT xapaKTepHbl~ pa3Mep CltiCTeMbl. B ,qallbHe~
weM 6y,qeM nonararb n =1 /r3B/cf2. 4TO coorBercreyer paA~t~YCY 
HYKllOHa r N =2/ yfl'-:::.o, 4 ¢1M· !II cornacyeTCFI C aHaJ11.130M AaHHbiX 
no ynpyroMy p p-h I H e p /8/ - pacce~HHIO. 

~1cnOI1b3YR onpeAelleHio1e ¢opM¢aKropa I Qj - aapRA j -ro KBapKa/: 

FMM'(q2)-<'I'M! ~Qjeiq~ !'I'M,>' 1101 

rAe WM- eonHoeaR ¢YHK~~t~R /4/, 1o1 ceo~crsa oneparopoe nepecra-
HOBOK, n,ony41o1M . ..,....., 1 1 1 1 

MM ...., 1qr. ... ...., 
F (q2)•<</JM<I>n((')<l>p(;j)! ~Qje l(l-9P14)!</IM,<I>n(f)<l>n(~)> • 

Oneparop P14 ecrb npoH3Be~eHH~ ~~eTHO~, cn~t~H-H3ocn~t~HOBO~ 
lo1 npocrpaHCTBeHHO~ 4aCTe~: P14 -IJ,~ P 1Sl plx • ,Qe~CTBHe 
~BeTHO~ H Cn~t~H-I-130Cn~t~HOB~X 4aCTeH AaeT 1/3 1o1 -1/27 COOTBer
CTBeHHO. ):teHCTBWe npOCTpaHCTBeHHOH 4aCn1 Ha ¢YHK~Io110 !.{! (f) nplo1-
B0Aio1T K 06MeHHbiM lo1HTerpaJ1aM, KOTOp~e lo1MeiOT CI1eAYIO~Io1H BH,q~/: 

50 2 •2 a!l-· 
I ---(r Tr )+---:rr 

P </J(rJ-<..2.h!!..>a 2r dr'e 32 16 </J(r'J 1121 
14 4 2rr · • 

Hcnollb3YR rexHHKY Bbi4HCI1eHHR o6MeHHbiX lo1HTerPanoe/lol,nocne 
PRAa npeo6paaoeaHio1H nony4HM 

MM' ~ , e e ~ 1 
F (~)~(F0 +F 0 )oMM'-(FQ+FQ)(2m 1 1M !lM')Y (q)--, 1131 

2mr y'G 
rAe F c J;J_- o6bi4Hble, ••npRMble•• aapRAOBbiH 
¢aKTOPbl, a F :.Q - HX o6MeHHble 4aCT~t~. 

H KBaApynOJlbHbl~ ¢opM-

F
0 

(q2)= FP(q2) ( dr(u2+ w2)j
0

( ~r ), 114al 

w2 qr 
F~(q2)-F (q~) ( dr(2uw- -)j 2(-). 
~ p ..[2 2 

11461 

l15al 

F" (q2 )• B!l.F 
Q 3 

( q2)[212(+)( )- 1 12(+)(q)] 
2 . 20 q .[2 22 + 

11561 
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8 /14/-/15/ FP(q2) - 3aPRAOBbll1 <PopM<IJaKTOP npoTOHa; Jo H J2 -
cq,epH4eCKHe $yHK4HH 5eccenR; B ~3/64 (!l I 2" )a/2. Bbipa>KeHHR 
Anfl 06MeHH~X HHTerpanOB A6~TCR ¢opMynoH 

1 ~±). = 4" ~ (2 1t~l)/(2f 1~:2C2 f 2 +1)(2f +1) 
ftf21t' 2L'+1 

X 

rAe if- c¢epH4eCKHe ¢YHK~HH 6eccenR MH~Moro apryMeHTa ~0zu; 
¢2•W. 

0TMeTHM, 4TO CAenaTb pRA ynpo~eHHH a pac4eTe o6MeHH~x ¢opM
¢aKTopoa YAaeTCR noToMy, 4TO KnacTepH~e paAHanbH~e ¢YHK4HH 
HMe~T rayCCOBCKH~ BHA. 0AH6KO npH HCCI1eAOB6HHH o6.naCTH 6o.nb
WHX nepeA64 HMny.nbCa none3HO 36MeHHTb COOTBeTCTBY~~H~ HM 
npOTOHHbiC1 ¢opM$6KTOp Ka $0PM$6KTOp, nony4eHHblc::i npH 6HSilH3e 
3KCnepwMeHTa. TaKHM o6paaoM, SAecb aBOAHTCR HSaecTHaR AHnOnb
HaR $opMyna: 

q2 
- rr 1 2 

= e 0 ( ---,q;-,2,.--) 
1 + 

0,71/raB/c/2 

/17/ 

Pac4eT BKnaAa o6MeHHbiX 411CHOB npoaOAVITCR AflR Tpex P.eam-tc
TH4eCKHX noTeH4Hanoa: ~oTeH4Hanos Pe~Aa c MRrK~M RSC ht/ 

• 1o1 TBePAbiM KOpOM RHC It 1/11 napYnKcKoro P /12/ KpoMe TOro, a MeTOAVI-
4eCKHX ~enRx AnR aapRAOBoro o6MeHHoro $opM$aKTopa CAenaH TaKme 
pac4eT C ~cnonb3088HVIeM !8YCC9BCKO~ ~YHK~VIH OTHOCHTenbHOro 

2 3/4 -p. r2 
AB~meHJ.1R HyKflOHOB U(f) = (~) re , • 8 3TOM cny1.1ae OTBeT 

" 

4 

q2 

+fFP(! q2)e-ii2 ). /18/ 
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Pac. I • 3ap.H,IJ;OBbiti: I a/ H KBap;pynoJibHbiH I 6 I Q;JopM$aK

TOPhl p;eti:TpoHa, pacc~HTaHHhle c HCTIOJib30BaHHeM RSC
iPYHKIU-rH; CIIJlOliiHaH KpHBaH - 06hi~Hbll1: 

11 IIPHMoli" $opM¢laK

TOP, IIYHKTHpHaH - 06MeHHbili $OpMcj;}aKTOp. 

PeaynbTaTbl pac4eToa npHBe,QeHbl Ha pHC. 1-2. 81-l,QHO, 4TO A11R 

peanvtcn14eCK\4X nOTeHU,V!BilOB BKJlB,Q 06MeHHbiX 4JleHOB MSil. 

3apR,QOBb117! H KBaApynonbHbl~ ¢opM¢BKTOpbl a ce"',e7V!e ynpyroro 

ed -paccefiHHR BXOART B KOM6vtHSI.l!-1lrl Fi= F6 +FQ2 f 2
• 0THOWeHHe 

R= (Fe +F~)2+ (F9~~)2_ 
F2 +F2 ' 
c Q 

npe,QCTBBileHHOe HB pV1C. 2, nOKS3biBaeT, "''TO BKJlBA 06MeHHb1X '-IJ1e

HOB B ce'-leHJ4e no nop.R,QKY Be11VI4J.I1Hbl COCTSBJlReT HeCKOJlbKO npou,eH

TOB npH acex ql::: • npH 3TOM AilR noTeHu,Hanoa RSC 1-1 P OH He npesbl

waeT 5%. B TO me epeMR ADR Hepean~cT~~ecKoro oc~~nnRTOpHoro 

noTeH~~ana BKilaA 06MeHHOrO $OpM~aKTopa pacTeT ~ Ha~~HaR 

c [}~.:: 1 ;raB/c/2 npeBblwaeT npRMoC1 no aQcomOTHOC1 aen~~~He Ha 

HeCKOilbKO nOPRAKOB /p~c.3/. 3Ha~eH~e q0 3aB~C~T OT Bbl6opa pa

A~yca HYKilOHa rN': ~eM MeHbWe f N, TeM MeHbWe HaKilOH 06MeHHOrO 

$OpM$aKTOpa B o6naCT~ 60ilbW~X q2. 
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Pac. 2 • BKnaA o5MeHHbiX ¢1opM4JaKTO
poB B ceqeHHe ed -pacceRHHR 6es 
yqeTa 6 q -Komtm:rypau;HJ1:. 

Fr-------------------~ 
10° 

PHC. 3. IlpHMOH: a o6MeHHhlli ¢lopM·
WaKTOPbi AJI.R rayccoscKoH Bon
HOBoH ~yHK~HH. 3KcnepHMeH
TanbHbie TO't!KH COOTBeTCTBYJOT 

,;r.2+rt. 

CneAoearenbHO, MOmHo aaKn~4~Tb, 4TO non~TK~ yny4weH~R cor
nac~R C 3KCnepHMeHTOM npH 60nbWHX q2 TOnbKO 3a C4eT y4eTa 
o6MeHa KBapK8MH Me*AY HyKnOHHMMH KJ18CTepaMH He Aa~T menaeMOrO 
3$$eKT8. Ca,.U-t peaJ1HCHt4eCKHe noreHl.IJ.o18J1bl, BYIA!.1MO, T8KOBbl, 4TO 
HaJ1H4He B HHX KOpa HMHTHpyeT BKJ18A 06MeHH~X 4JleHOB. 

non~TKH o6DRCHHTb 3KcnepHMeHT8JlbHble A8HHble npH 6onbWHX q 2 

BeAYTCR. B pa3HbiX HanpaaneHI.1.RX. 8 HaWeM CIJy4ae npH pa3Bl-1THH 
KOH~en4HH 0 KBapKOBO~ CTPYKType ,qe~TPOHa cne,qy~~eH 3aAa4e~ 
.RBJlAeTCR HCCileAOBaHHe BKilaAa B Ce4eHHe HCTHHH~X 6q -npHMeCe~. 

3. WECTHKBAPKOBbiE nPHMECH 

HTaK, 6yAeM aanHc~eaTb nonHyiD sonHoey~ $YHK~H~ /2/ c y4e
TOM HCTHHH~X 6q-KOH$Hrypa~H~: 

' ~ ~ 
'I'.A(<I>n(fl<l>pC~)if<(r))+c6 qif<6q. /19/ 

3,QeCb Mbl orpaHH4HMCA paCCMOTpeHHeM B Ka4eCTBe 1/feq_; O.QHOH npoc
TeHweH KOH¢~-trypat,tHH C KBapKOBbiMH B HYI)I(aJ1weM s6 -cocTORHI-11.1. 

6 



nocKOJlbKY Mbl HCCJle,qyeM $OPM$8KTOP npH 60J1bWHX q? H HMeeM 

~e!1biD ,Q8flbHe~wee cpaaHeHHe C 3KcnepHMeHTOM, TO CT8HOBHTCR 

Heo6xo,qHM~M y4eT penRTHBHCTCKHX acneKTOB aaAaYH. 4acTH4HO 

3¢<tleKTbl pe!1RTHBH38U,HH y4Y1Tbi8810TC.A C8MHM Bbt6opOM TOrO r.-tflt.-1 

HHOro peanHCTH4ecKoro NN -noTeH~!-1a.na, KOTop~e o6bt4HO noAro

HRIOTC.A nOA $a3bl NN -pacce1=1HHR BnJlOTb AO 3Heprt.-1~ nopR,qKa 

1 f3B. O,qHaKo 3TO KacaercR nt-1Wb nepaoro cnaraeMoro a e~pa

meHHH AJ1R $OPM¢8KTOpa, nony4aeMOM C noMO~biO /19/: 

r 2 F 
F "" F o + 2 c6q Fint + c6q 6q ' 

/20/ 

r,qe, npeHe6peraR 06MeHH~M $OpM¢8KTOPOM, nony41-1M 

F0 =<</r[ 01 [</r><<!>n<!>p[0 2 [<!>n<!>p>' /21/ 

01 ,2 - COOTBeTCTBYIO~He onepaTOpbl. 

3AeCb HymHO HMeTb 8 BI-1AY CJ1e,qy10~ee. BTOPO~ MHOmHTeJlb B /21/, 

eCTeCTBeHHO, B~pamaeTC.A 4epe3 ¢opM¢8KTOp npOTOHa, KOTOp~~ 

MOmHO Bb14HC11HTb C pe.nRTJ.o1811\CTCK\.1MH <J>yHKLiHRMH 111-160 HCn011b3088Tb 

,qnR Hero napaMeTp!-1aau.r-tiO /17/. nepa~~ MHOmi-1Tenb ecTb o6bi4Hbl~ 

¢opM¢aKTOp ,qe~rpoHa. O,qi-1H H3 nocne,AoearenbHbiX penRTI-1BHCTCK~ootx 

cnoco6oe ero pac4eTa ,qaH a pa6oTe/13~Mbl 6epeM H3 Hee TOT 

aap!-1aHT, r,qe Hcnonb3yiOTCR RSC-¢YHK4HH H Y4HTbiBBIOTCR penRri-1-

Bt-1CTCKHe 3¢$eKTbl OT,Q84H ,qeHTpOHa. B/13/ nOK838HO, 4TO T8KO~ 
pacyer s o6nacn1 ,qo q 2 $6 /f3B/c/ 2 ,qaer peay.nbTaTbl, 6nH3KHe 

K pe3yi1bT8T8M trT04HOrd', HO TeXHH4eCKI-1 BeCbM8 Tpy,qoeMKOrO 

pac4eT8 1 r,qe BOJlHOBble ¢YHKLit-1H ,Qe~TpOHa H8XO,QRTCfl K8K peweHHfl 

COOTBeTCTBy~erO KB83HnOTeHLii-18JlbHOfO ypaBHeHHR fpocca. 

AflR p8C4eTa TpeTbeH 48CTI-1 ¢OpM$8KTOpa /20/, KOTOpaR CB.A-

38Ha HCKJ1104HTe.nbHO C BKI18,Q6M 6q.-KOH¢Hrypau.HH, Mbl HCnOJlb3yeM 

ero pen.ATHBJ.o1CTCKoe onpe,qeneHHe: ~ 1221 -iqx. (o;, 1 

F6 q (q2J=rd
4
{i ... d4~5</r;q<(t···~5; Eln ):£ QJe J <lraq<~1 ... ~5;~ut), 

rAe Xj- KOOPAHH8Tbl KB8pKOB, npeo6pa3yeMble 4epe3 KOOPAHH8Tbl 

~K06H .fi , a BOJlHOBYIO ¢YHKL\HIO 1/Jsq 6epeM/ B f.HAe peWeHHR peJ11=\T\.1-

BI-1CTCKOrO rapMOHH4eCKOrO 0CLi\.1JlflRTOpa 14 : c 2 
0 2 (P,.) 

d 5 2M~ -m: 5/48 "]'y<~i-2-nf <Iraq ( ~ t"'~ 5;PJ- C;;-) <--....-"--) -·s 
me 

/23/ 

noACTaanRR /23/ B /22/, HaXOAHM 

5 q2 

F (q2)-- 1 ,e _,41ft+ q2/2m£ 

aq (1 + q2 /2m~f 

/24/ 

rAe napaMeTp 0 =1/f3B/c/~ a AHHaMH4eCKH~ napaMeTp m6 HMeer 

CM~CJl 3~eKT~BHO~ M8CC~ WeCTHKBapKOBOH CHCTeM~. CpaBHeHI-1e C 

3Kcnep~MeHTOM noKaa~aaeT, 4TO een~Y~Ha 3TOro napaMerpa He cos-

7 
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PH c. 4. BKJiap; pasnHqHbiX cnaraeMbiX I 20/ B sapR
,D;OBblH I a/ H KB~pynoJibHblH I 5 I <l>opMibaKTOpbl. 

C=O,Ol. 

naAaeT c cooTeeTCTBYIOU4el1 Maccot1/4•5•15/. CneAYR pa6oTe I 15( npvt-
MeM "'e=1,3 r38. 

l1HTepcJ>epeH4HOHHbll::i 41leH B /20/ no SHaJ10ri-H1 C /22/ aanHCbl
eaeM a BHAe 

Fint (q2 ) = <A( •/J(~)¢n((J¢ (~))10 IY, 6 >, /25/ ... p q .....,. 
!fi( r) AOll>KHa 3aBI-1CeTb OT 4-KOOPAHHaTbl ( r, t) KOBSPJ.1SHTHblM o6-

pa30M. 0AHaKo, Y4HT~BaR, 4TO MM, KSK "' a 13~vtcnonbayeM RSC
$yHK4HH, KOTOpble 4SCTJ.14HO BKJ1104aiOT 3~$eKT pellflTJ.1BH3a4HH 3a 
c4eT Bb16opa NN -ca.·m, orpaHJ.14HMCR HepenRTHBHCTCKOiil aaelo1cH
MOCTbiO OT apeMeHJ.1 e-iEtr,fr (f), 

8 



r---~---.--~r---~---.--, PHc.S. 0THomeaHe 

R _Filnpt6q..,int) 
2
- FE2 (npt6q) 

RSC 

2 3 

2 2 2 
!Fe + 2'1; qFin t + CeJ'eq I +I FQ + 2c,; ql\n t I 

R = --~-~----~·····-~~·-·-·---·-··---
[Fe +'ifql(;q 1

2 
+I FQ 1

2 

noKa3biBa.IOm;ee BKJiaA HHTep!lle

peHI.J;HOHHOI'O t.IJI€Ha /25/ B ce

\.leHHe ed -pacceHHHH. 

BKnaA ~HTep¢epeH~~OHHoro 
4JleHa np~BeAeH Ha p~c.4,5. 
3A6Cb, KaK H B HSWHX O~..teHKSX, 

ASHHbiX B/g/, 6tM10 Bbi6paHO C~q= 
=0,0]. 3aMeTHM, 4TO ~Bq He Aa

eT BKJlSAS B KBSAPYnOilbH~~ 

¢opM¢aKTOp, TaK KSK M~ Y4HTW

eaeM TOilbKO gB -KOH$Hrypat..~ltll0. 

Ma PHC.5 BltiAHO, 4TO HHTep¢e
peHL.IHOHH~~BKilaA B C646HIII6 MSJl. 

np~t~ 6onee peailltiCTH46CKOM paCCMOTP6HHitl, KOrAa BMeCTO OAHOH 

s
6 -K&H$Hrypa~..tHlt1 B cf'Bq Y4111TbJBaiOTCR H APYnte B03MO>KHb\e KOMno

HeHTbl, MO>KHO O»<HAaTb, 4TO BKJlSA HHTep¢epeHL.It-10HHOrO '·UleHa 6yAeT 

A0nOIIHVIT6JlbHO nOAaBneH 1-13-3a pa3HOCTVI ¢aa 8 C00TBeTCT8YIOW.I-1X 

aMnlli-ITYAaX. 

4. BbiBOAbl. CPABHEH~E C 3KCnEP~MEHTOM 

~TaK, aHan1-1a pac4eTa ¢opM¢aKTopo8 Ae~TpoHa 8 o6naCTI-1 6onb

WI-1x nepeAa4 1-!Mn,YilbCa npl-1 HCnO!lb3088HHV1 BOilHOB0171 $,YHKL0.1V1 

scerAa /2/ c y4eTOM 6q-npHMece~ Ha ypoaHe HeCKOilbKHX npo~eH

TOa npHBOAHT K 3aK!ll04eHHflM: 

A. AHTHCHMMeTpH3a~H~ B0!1H080H ¢IYHK~HVI AeHTpoHa no KsapKaM 

I cocTasnfliO\.I.IHM HYK!lOHbl/ He VtrpaeT aaMeTHolll pon111, ecnH Hcnonbao

saTb pea!1HCTJ..14eCKHe NN -cHnbl. nocneAHY1e caMIII no ce6e Bbl6paHbl 

TaK, 4T06bl 3TOT 3$$eKT ,Y4J.1Tb!BaJ1Cfl np1r1 HallY14HJ.1 OTTaJ1KY1BaTellbHO

ro KOpa Ha MaJlbiX pacCTOflHHflX. 

6. BKnaAoM HHTep¢epeH~HH HYKnOHHOJII H wecTHKsapKo8oH 4acTeH 

¢YHK~J.1Vt B ¢OpM¢aKTOpe MO~HO npeHe6pe4b. 

B. nonHYIO ¢YHK~HIO FE ( q 2 ) s cny4ae ed -pacceflHHfl s xopoweM 

np!r16JlH~eHJ.1111 MO~HO 3aMeHHTb Ha C,YMMY FE(q2 ) ¢YHK4H171, paCC4H

TaHHbiX He3a8HCHMO Allfl H,YKil0HH0171 VI WeCTHKBapK0B0171 4aCTe~ 

¢>YHK4HH /2/ IS!· 

~' HaKOHe~, OTMeTHM CileAYIOW.ee. S ¢yHK~H~X BHAa /2/ COCTas

IlRIOUJ.IIIe ee KoMnOHeHTbl, aoo6w.e rosopfl, HeopToroHallbHbl; cTeneHb 

HeopTOrOHaJlbHOCTH MO~HO 04eHJ.1Tb, Bbi4J.1CJlflR HHTerpaJl; 

/26/ 

B npV~H4Hne, /2/ MOmHo opToroHanHaoeaTb, HanpHMep, TaKHM o6-
paaoM: 
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"''0 

\ 
·~ 11h np + 6q +in!) 
·~ ' ., 

RSC 

\ 0-. 
\ ·~-~ t=i(np-t6q) 

\ ':-.._ 

2 

' ' ' ' ' ' ' ' ', 
F~ (np) ',_ 

3 ' 

--

PHc.6. 3neKTpHqecKHH ~opM~aK
---2 2 2 
Top FE"" F c + F Q • rryHKTHpHaR 
KpHEaR - penRTHBHCTCKHH pac
qeT 6e3 yqeTa 6 Q -KOH~Hrypau;HH, 
cnnomHafl - c yqeToM 6 q -KoH
$llrypa~H, HO 5e3 yqeTa HH
TepWepeHI..J;HH, WTPHXIIYHKTHp-
Hafl - C yqeTOM HHTepWepeH~H. 

- - /27 I 
~(A(¢ ¢ w)-~iff6 )+c6 !{F.

6 
• n p· q q q 

B~AHO, 4TO BC~ M0AH$~KS4HR 
ceenacb, e cy~HOCTH, K nepe
HOPMHpOeKe BKJ1aAa 6q -KOH¢lH

rypa4HI-1' c6q ... Ceq+ 11. Cooreer
CTBeHHO eoapacraeT p011b 11HTep¢lepeH411H, KOTOpaR, OAHSKO, Te
nepb He Hrpaer KOHCTpyKTHBHOH p01111, nOCKOJ1bKY ee noeeAeHHe 

2 - -npa.1 60J1bWHX Q nOI1HOCTbiO onpeAeJlReTCR 4JleHOM -'fj Csq <"¢leqf0] ~q>; 
Blt1A KOTOporo coenaAaeT C Fsq -<t>opM¢lSKTOpOM, HHTep¢epeH4HOHHb1H 
¢lOPM¢lSKTOp Tenepb npH q2 =0 fiyAeT paseH HY,fliO, a pe3yJlbT8Tbl 
paC4eTa Ha OCHOBe ~YHK4H~ /27/ H /2/ COBnaAa~T. 

Ha pHc. 6 npHBeAeHo cpasHeHHe 3KcnepHMeHT811bHoro ¢opM¢aKTo
pa ed -pacceRHJ..1R C pe3YllbT8T8MH pac~eTa H8 OCHOBe ¢YHK~J..1H 
/2/ B o6naCTJ..1 60JlbWJ..1X nepeA84 HMnynbCa. nyHKTJ..1~HaR KpJ..188R -
noaeAeHHe aneKTPH4ecKoro <l>OPM~aKTopa Fi(q2) = F

0 
(q 2) + FJ'(q 2 ), 

B3RTOrO t.13/lS/, rAe 6 q - npt.1MeCb OTCYTCTByeT. Haw pac~eT C y4e
TOM 6q -nplo<1MeceH /cnnowHaR/ J..1 HHTep¢epeH4t.11-1 ee c NN-~acTbiO 
/wTpHxnyHKTHpHaR/ cAenaH np\11 sbl6ope c~q =0,07. BHAHO, 4TO 
npH 6onbWHXq2 OnpeAellRIO~IO ponb B 06DRCHeHJ..1t.1 3KcnepJ..1MeHT8 
J..1rpaeT HMeHHO WeCTJ..1KB8PK088R npHMeCb B AeHTpoHe. 
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