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KnaccuqecKax dJopMyna )l;onnnepa nnx H3Mepeuux qac
TOThi ucToquuKa caeTa, ,IJ,BH>KYI.l\erocx B aaKyyMe, nonyqa
eTCH 3lleMeHTapHO H3 BOllHOBhiX C006pa>KeHHH H HMeeT, 
KaK H3BeCTHO, npocTyro KBaHTOByro auanoruro. llpu KBau
TOBOM paCCMOTpeHHH ueo6XO,IJ.HMO yqeCTh OT,IJ.aqy, KOTOpyro 
nonyqaeT H3nyqaTenh B pe3ynhTaTe ucnycKaHHH liJoToua, 
H HCll0llh30BaTb 3aKOHhl COXpaHeHHH 3HeprHH H HMllYllbCa. 

B cnyqae npenoMnHrol.l\eii cpenw KnaccuqecKoe u KBanToBoe II 2 I 
paccMoTpeHHH 3liJdleKTa )l;onnnepa ,IJ.aHhi B pa6oTax ' 
llpH KBaHTOBOM paCCMOTpeHHH HCllOllh30BaHO ,lJ.OllYJ.UeHHe, 

l'l' 
c,IJ.enauuoe B.n.ruu36yproM · B Teopuu Baaunoaa-llepeu-
KOBa 0 TOM, qTo B cpe,IJ.e npH H3nyqeHHH 3HeprHH E ~.h (0 

yHOCHTCH HMllYllhC 

p =~'tlw 
(I) c ' 111 

r,IJ.e n- noKa3aTenh npenoMneuux caeTa ,IJ.nx qacTOThl w. 
B cnyqae 34xtleKTa Baaunoaa-llepeuKoaa H3 111 noJiyqaeT
cx H3BeCTHOe COOTHOWeHHe .IJ.llH yrna H3nyqeHHH pa,IJ.HaUHH 
lc ToquocThro .IJ.O npeue6pe>KHMO Manoii B cnyqae BH.IJ.HMOro 

cBeTa nonpaBKH * I 

cos8 = ~-. 
vn 

121 

llpuMeHHMOCTh I 11 npe.IJ.cTaanxeTcx ecTecTaeuuoH:, TaK 
KaK oua ,IJ.aeT xapaKTepuoe ,IJ.llH KBaHTQBOH MeXaHHKH COOT
HOWeHHe Me>K.IJ.Y HMnynhCOM H ,lJ.llHHOH BOllHhl A= h /p · B Te
qeuHe MHOrHX neT 111 HCDOllb3yeTCH B pH,IJ.e 3a,IJ.aq, TaKHX, 
KaK 34xtleKT )l;onnnepa, paccexuue caeTa qacTnueH:, .IJ.BH>Ky-
1.1\eiicx B cpe,IJ.e , H T .n. HecMoTpH ua 3TO, aonpoc o npu-. 

* 3Ta uonpaaKa nopH,IJ,Ka ~- , rne m - Macca H3ny-
qaTenH 13 1. mc2 

3 



MeHHMOCTH COOTHOWeHHH /1/ 3acny~HBaeT oficy~~eHHH B 

CBH3H C rrpofineMOH, B03HHKWeii: e~e B 1908-1914 rr. H ~0 

CHX IIOp He IIOny'IHBWeii: OKOH'IaTenLHOrO peweHHH. 3TO 

rrpo6neMa o TeH3ope 3Hepruu - HMnynLca ~nH HJnyqeHHH 

B cpe~e /TeH30p MHHKOBCKOrO HnH AfiparaMa/, IIpH'IeM 

pafiOThl nocne~HHX neT noKa3LIBaiOT, 'ITO OHa He TepHeT 

CBOeii: aKTyanLHOCTH/ 4- 7 /. 3aiiHCaHHhiH B KBaHTOBOH 4JopMe 

HMnynLC no MHHKOBCKOMY paBeH /1/, B TO BpeMH KaK no 

A6paraMy oH B n 2 MeHLWe, T.e. 

nw p =--
A nc 

/3/ 

Ha npoTH~eHHH ,IJ,eCHTHneTHii BLicKa3LIBanHcL ,IJ,OBO.D.LI KaK 

B nonL3Y A6paraMa, TaK u B nonL3r MHHKOBCKoro. B rro

cne,IJ,Hee BpeMH ,n:.B.CKo6enLI.J,LIH / 4 •6 ' npuBen y6'e,IJ,uTenLHLie 

,IJ,OBO,IJ,hl, rOBOpHII.J,He 0 TOM, 'ITO B 3TOM CTapOM crrope npaB 

A6paraM. 

0TCIO,IJ,a cne,IJ,yeT, 'ITO npHMeHHMOCTh /1/ B paCCMOT

peHHLIX c ee noMOII.J,Lio 3a,IJ,a'lax, no Kpaii:Heii Mepe, Tpe6yeT 

060CHOBaHHH. 0TBeT Ha 3TOT BOnpoc B 3Ha'IHTenLHOH Mepe 

CO,D,ep~HTCH B pa6oTax14- 6 / · ,ll;eii:CTBHTenLHO, IIpH HCnOnh-

30BaHHH /1/ B KBaHTOBhiX 3a,IJ,a'laX HMeiOT B BH,IJ,Y OT)laqy, 

KOTOpyiO HCnLITLIBaeT H3nyqaTenL npH HCnycKaHHH 4JoTOHa. 

3Ta Benuquua no cBoeii: npupo,D,e TO~,IJ,eCTBeHHa c ,IJ,aBneuueM 

CBeTa, ,IJ,nH KOToporo, KaK B cnyqae TeHJopa A6paraMa, 

TaK H MHHKOBCKOro, ,II,OJDKHO fiLITh npaBHnLHO COOTHOWeHHe 

I 1/, 'ITO no,IJ,TBep~,D,aeJ4c! u 3KcrrepuMeHTOM
1

B/. KaK OTMe

THn ,ll;.B.CKo6enLI.J,hiH , 3,IJ,eCL pe'IL H,IJ,eT 0 nOJIHOM 

nOTOKe KOnH'IeCTBa ,II,BH~eHHH - nOHHTHH, BBe,IJ,eHHOM e~e 

B 1908 r. llnaHKOM 
191 . B cnyqae TeH3 opa A6paraMa ouo 

Y'IHTLIBaeT He TOnhKO HMnynLC 3neKTpOMarHHTHOrO nonH, 
HO H HMnynLc, nepe,D,aBaeMLiii cpe,IJ,e. CKa3aHHoe 3,IJ,ecL 

0 npHMeHHMOCTH /1/, O,IJ,HaKO, He HC'IepnLIBaeT npo6neMLI, 

nOCKOnLKy OHO OTHOCHTCH K nOKOHII.J,eHCH cpe,D,e. KaK OT

Me'leHO B I.I,HTHpOBaHHhiX pa6oTaX ,ll;.B.CKo6enLI.J,LIHa, ,IJ,nH 

,II,BH~yii.J,eHCH cpe,IJ,LI 3TO Tpe6yeT ,IJ,OnOnHHTenLHOrO aHanH3a. 

0'1eBH.D.HO, 3TO 3aMeqauue ,IJ,on~uo y'IHTLIBaTLCH u ,IJ,nH ,IJ,BH

~yii.J,erocH HCTO'IHHKa CBeTa. 

PaccMoTpHM rrpuMeHHMOCTL /1/ B KnaccuqecKoM npe

,IJ,ene, Kor,IJ,a 3HepruH clJoToHa Mana no cpaBHeHHIO c nonHoii: 

3Heprueii: qacTHI.J,LI E = me 2 I v' 1- {3 '1" , u ,IJ,BH~eHue qacTHI.J,LI 

4 

MO~Ho C'IHTaTL Ja,IJ,aHHLIM. ,ll;onycTHM, 'ITO ~Bu~eTCH JapH.D. 

u 3HepruH pa,IJ,uauuu BaBHnoBa- qepeHKOBa, ucrrycKaeMaH 

B e,IJ,HHHI.J,Y BpeMeHH no,IJ, yrnOM 8 K CKOpOCTH, paBHa E w. 
3Ta 3HeprHH, O'leBH,II,HO, qeprraeTCH H3 KHHeTH'IeCKOH 3Hep

rHH qacTHI.J,LI. Ecnu 3TO HJnyqeHue yHOCHT H3 H3ny'laTenH 

HMIIynLC p w , TO pafioTa CHnhl OT ,IJ,a'IH, TOpM03HII.J,aH ,IJ,BH

~eHHe, paBHa V p cos 8. 0TCIO,IJ,a 
(t) 

vP cos8= E . 
(t) w /4/ 

B 3Toii: clJopMyne 'ueT uuqero KBaHTOBoro - 3TO npocTo uc

rronLJOBauue JaKoHa coxpaueHHH 3Hepruu. TaK KaK H3 Bon
HOBLIX coo6pa~eHHH cos8 paBeH /2/, TO H3 /4/ C Heo6-

XO,II,HMOCTLIO cne,IJ,yeT, 'ITO IIOnHhiH HMnynLC,j ITO llnaHK)/", 

KOTOphiH YHOCHTCH BMeCTe C 3Heprueii: E , CBH3aH C Heii: 
(JJ 

COOTHOWeHHeM 

p =~E 
w c w /5/ 

3,IJ,eCL C,IJ,enaHO e,IJ,HHCTBeHHOe npe,D,nono~eHHe, 'ITO 3HeprHIO 

H3nyqeHHH MO~HO rrpupaBHHBaTL pa6oTe CHnhi peaKI.J,HH nonH, 

,IJ,eHCTBYIOII.J,eH Ha ,IJ,BH~yii.J,HHCH 3apH,D,. llpHMOH paC'IeT B paM

KaX KnaCCH'IeCKOH 3neKTpO,II,HHaMHKH noKa3LIBaeT, 'ITO 3TO 

rrpaBHnLHO ' 10 1. TaKHM o6pa3oM, H3 KnaccuqecKoii 3neKTpo

.D.HHaMHKH O,L{H03Ha'IHO CJie,IJ,yeT npHMeHHMOCTh /5/ B cnyqae 

HJnyqeHHH BaBunoBa-qepeHKOBa. Ecnu oT KnaccuqecKoro 

paccMOTpeHHH nepeii:TH K KBaHTOBOMY, rrono~H.B Ew = h w , 
TO H3 /5/ IIOJiy'IHM cpa3y /1/. KBaHTOBaH 4JopMyna /1/ 

B 3TOM cnyqae HMeeT TOT ~e 4JH3H'IeCKHH CMLICJI, 'ITO 

H /5/, T .e. 3TO IIOJIHLIH IIOTOK HMIIynLCa, KOTOphiH yHOCHT

cH BMecTe c 3Heprueii: h w. 0TCIO,IJ,a e11.1,e HenL3H c,IJ,enaTL 

BLIBO,IJ,a 0 TOM, 'ITO B TeH30pe nnOTHOCTH 3HeprHH H HMIIynL

ca cne,IJ,yeT rrpe,D,noqecTL MHHKOBCKoro A6paraMy. To ~e 
CaMOe OTHOCHTCH H K 34J~eKTY ,ll;onnnepa. B 3TOM cnyqae 

B 6anaHce 3HeprHH npHHHMaeT yqaCTHe H3MeHeHHe 3HeprHH 

B036y~,IJ,eHHH B3Jiy'laTeJIH. llpH HOpMaJILHOM 34J4leKTe ,ll;on

nnepa npOHCXO,IJ,HT cnOHTaHHhiH nepeXO,II, H3 B036y~,IJ,eHHOrO 
COCTOHHHH H3nyqaTeJIH B 3HepreTB'IeCKOe COCTOHHHe, ne
~aii.J,ee HH~e, c BLI,IJ,eneHaeM 3Heprua. 

E 0 = 1i rilo , /6/ 
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r~e w _ - co6cTBeuuaJI qacToTa, H3MepeuuaJI B ueno~BH)I(
uoii CHCTeMe KOOp~HHaT. 

Ecnu ~onnnepoBcKaJI qacToTa paBHa ~, TO 3HeprHJI H3-
nyqaeMoro $oToua paBHa 

E =11u>, 
u) 

171 

a pa3HOCTb E 6 ) HE ... oqeBH~Ho, 3aHMCTByeTCJI H3 KHHeTH
qecKoii 3HeprHH H3nyqaTenJI npu E w> E 

0
, nu6o nepe~aeTCJI 

eii, ecnu E < Eo . Oua ~On)I(Ha 6LITb paBua pa6oTe, 
w 

COBepwaeMOH CHnOH OT~aqH, B03HHKaiOI.QeH npH H3nyqeHHH 
3HeprHH Eu) H B03~eiicTBYIOIUeii ua nocTynaTenLuoe ~BH-
*euue, T.e. v P cosEI. ITonaraJI P paBHbiM 151, nonyquM 

(1) (J) 

$opMyny 

v ..!.: (t) cos El = (1) -(d , 
c u 

181 

TO*~eCTBeuuyro c $opMynoii uopManLuoro 3cWleKTa ,D;onnne
pa, O~H03Haquo BbiTeKaiOI.QeH H3 BOnHOBbiX C006pa)l(eHHH 

wo 1 
(t) = ----~----, f1n cos8< 

1 -{3 n cose 
191 

3~ecL ell - co6cTBeuuaJI qacToTa, H3MepeuuaJI B noKoJI-
I.QeiicJI cuci'eMe Koop~uua T. 

B cnyqae auoManLuoro 3cWleKTa ,D;onnnepa npoucxo~HT 
cnouTauuoe B036Y*~euue H3nyqaTenJI 2 '.u H3 KHHeTnqec
Koii 3HeprHH qepnaeTCJI 3HeprH11' E +E = n ( u) + (t) ) H 

(I) ., 0 

BMeCTO 181 nonyqaM 

v 
n- w cos8= w + wu , 

c 
1101 

u, cne~oBaTenLuo, H3BecTuyro $opMyny auoManLuoro 3$
$eKTa ,D;onnnepa/ 11 

wo 
w =------

u {3 n cos El-l 
{3 n cos El > 1 . 1111 

<l>opMynbi 181 H 1101, H3 KOTOpbiX cne~yiOT $OpMynbi ,lJ;on
nnepa B cpe~e, 6LinH nono)l(eHbl B ocuoBy neKUHH aBTopa I II: 

PaccMoTpeHHLiii 3~ecL BbiBO~ $opMynLI ,[J;onnnepa npe~
CTaBnJieTCJI cyiUeCTBeuuo KBaHTOBbiM, TaK KaK B 161 H 17 I 

6 

J 
l 

BXO~HT Benuquua $OTOHa. llOCKOnbKY, O~HaKO, t B ~anb
HeHWHX $opMynax Hcqe3aeT, TO 3TO paCCMOTpeHHe ~OmKHO 
HMeTb H KnaccuqecKyiO auanoruro. · Ee ueTpy~uo uaiiTH, 
paCCMOTpeB BOllpOC 06 3HeprHH H3nyqeHHJI H 0 peaKUHH 
H 3nyqe HHJI Ha ~BH)I(YI.QYIOC Jl qac THUY. 

B pa6oTe aBTopa /I 1 onpe~eneua 3HeprHJI H3nyqeunJI 
~unonJI c aMnnuTy~oii Kone6auHJI P

0 
H qacToToii w 0 

I P
0 

H w 0 H3Mepeubl B ueno~BH)I(HOH CHCTeMe Koop~uuaTI 
ua nyTH f = 2vT. ,[J;nJI ~unonJI, opueHTHpoBauuoro no ua
npaaneuuro cKopocTH, 6blna uaii~eua 3HeprHJI H3nyqenHJI 
qepe3 e~HHHUY nnoi.Qa~H ua paccTOJIHHH R H B e~uuuquoM 
HHTepaane qacToT w l$opMyna 17.7 I pa6oT~I II I I 

2 
W dctl = Po n(w)w4 

4"2 R 2c3 
0 

sin
2 

[ ( w I K (w) I -w.)Tl sin2 e d (t) 
----- )2 

( w I K ( w) I -cvo 
1121 

H ~nJI P 
0

, opueHTHpoaauuoro nepneu~HKynJipuo v l$opMynLI 
I I I 17,81 pa6oTbi I. 

Wd1u= 
p

2 
n(ld)cv4 sin 2 [(1u I K(u,)l-w ,HI 

_'?.., ______ -----------.i- X 

4 " 2R 2c 3 ( w I K ( 1u) 1- w ) 
2 

" 0 

1131 

2( . 2 2 2 2 I xiK w)-Slll 8 COS ((1-{3 11 (w)) dw. 

3~ecL K - o6pa THaJI aenuquua Ko3cWJnuueuTa KorepeuT-
HOCTH a , a HMeHHO: 

1 I K ( w ) I = - = 1 - {3 n ( w ) cos El 1141 
a 

B cnyqae uopManLuoro 3cWleKTa ,[J;onnnepa H 

1 l K ( u> ) I = - = {3 n ( w ) cos El - 1 1151 
u 

~nJI auoManLuoro :lcW!eKTa ,D;onnnepa. llpu 3TOM El - yron 
Me)l(~y uanpaBneHHJIMH H3nyqeHHJI H CKOpOCTH V, a 
( - a3HMyTanbHbiH yron, OTCqHTbiBaeMbiH B cnyqae 1131 
oT nnocKOCTH, onpe~enJieMoii Po H v. BBH~Y KouequocTH 
nyTH £=2vT Ka)I(~OMY yrny E) COOTBeTCTByeT cneKTp qaCTOT, 
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OXBaTbiBaiO~HB HHTepBaJI L\w, 6JIH3KHX K ,D,OnnnepOBCKOB, 

a ,D,aHHaH ,D,OnnnepOBCKaH 'laCTOTa H3Jiyq~eTCH B KOHe'IHOM 

HHTepBaJie yrJIOB ~E). llpH yaeJIH'IeHHH £ 3TH HHTepBaJibl 

C)I(HMaiOTCH. Oco6eHHO npocTo .neno o6cToHT c ~E>. KaK 
IJ! !}/ 

fihiJIO noKa3aHO B' 'l!llopMyJibl 17,121 pafiOTbl' . I, 

~ e = ___ !! ____ 1 1161 
w{:3n(vJ)sinEl T 

T.e.~O C)I(HMaeTcH o6paTHo nponopuuoHaJibHo T u npuToM 

He 3aBHCHT OT BeJIH'IHHbl ,D,HCnepCHH. llpH T-~oo 3aBHCHMOCTb 

E) OT w CTaHOBHTCH TO'IHOB, a yrJIOBOe pacnpe,D,eJieHHe ,D,JIH 

Ka)I(,D,OB H3JiyqaeMOB 'laCTOTbl uJ BCe 6onee CTpeMHTCH 

K o -!llyHKUHH. YMHO)I(aH 1121 Ha df2 = R~ sin E) dE) d( H 

BblllOJIHHH HHTerpHpOBaHHe no 8 H (, B npe,D,eJibHOM CJiyqae 

T • = nony'IHM .n,nH .nunonH, opueHTupoaaHHoro nO CKOpOCTH 
2 

E d p 0 3 . 2£\ d 
W = --3- W Sln 1"'1 W • 

w 4c f3 w 
1171 

3,D,eCb 8w O,D,H03Ha'IHO CBH3aHO C w JIH60 ypaBHeHHeM 191, 
nu6o 1111. l-i3y'leHue Ew OTHeceHo K e.nuHuue HHTepaana 

qacTOTbi (() u e.nuHuue apeMeHH I .neneHueM I 121 Ha 2 T I. 
llOCKOJibKY cneKTp ,D,OnnnepOBCKHX 'laCTOT C)I(HMaeTCH npH 

yMeHbiiieHHH CKOpOCTH, TO BeJIH'IHHa 3HeprHH B e,D,HHH'IHOM 

uHTepaane w pacTeT KaK 1/{:3. EcTecTBeHHO, 'ITO !llopMyna 

OTJIH'IaeTC~ OT Ofihl'IHOB, B KOTOpOB H3Jiy'leHHe OCUHJIJIHTOpa 

oTHOCHT K 3JieMeHTY yrna El, a He w. AHanorH'IHO H3 I 131 

nonyqaeM .D.JIH .nunoJIH, opueHTHpoaaHHoro nepneH.D.HKYJIHpHo 

CKOpOCTH, 
2 

Po 3 2 1 . 2 2 2 
E duJ=---w [{l-f:3ncosElJ ---stn 8{1-(:3 n)ldcul18l 

w 4 c 3 {:3 2 

unu nocne 3JieMeHTapHoro npeo6pa3oBaHHH 
2 

Po 3 . 2 2 
E d w = -- u) [ (1- f3 n cos E> ) + (cos 0 - {:3 n) ] dw . 

v; 8 c3{:3 w w 
1191 

3,D,eCb H3Jiy'leHHe TaK)I(e OTHeCeHO K e,D,HHHUe HHTepBaJia 

qaCTOTbl H BpeMeHH, H E) w O,D,H03Ha'IHO CBH3aHO C w · 
llOJib3YBCb CBH3bl0 8 C w B !llopMyJiaX 191 H 1111, 

MO)I(HO !llopMyJihi 117 I u 1181 3anucaTb TaK: 
B cnyqae .nunonH, opueHTHpoaaHHoro no cKopocTH, 

8 

t 

f 

~ 

2 
. Po 3 1 w 2] E = ---w [ 1- --(1+ ...:.:J~) , 

w 4c3{:3 {:32n2 w 
1201 

3HaK MHHYC COOTBeTCTByeT HOpMaJibHOMY 34l4leKTY )J.on

nnepa 191, a 3HaK nJIJOC - aHOMaJibHOMY. 
AHanorH'IHO, B cnyqae .nunoJIH, opueHTHpoaaHHoro nep

neH.D.HKYJIHpHo CKOpOCTH, H3 191 C nOMO~biO 191 HnH 1111, 
nony'laeM 

2 
Po 3 w0 2 1 2 2 

E = ---- w [( -) + -- ({:3 n -1 
w 8 c 3{:3 (lJ f3 2n 2 

wo 2] ± --) . 
w 

1211 

3HaK nnJOC COOTBeTCTByeT HOpMaJibHOMY 34l4leKTY )J.onnne

pa, a 3HaK MHHyc - aHoMaJibHOMy. 
)J.nH nonyqeHHH H3 3THX !llopMyn nonHOB 3HeprHH H3-

Jiy'leHHH Heo6xo,D,HMO HHTerpupoaaTb 1201 u 1211 no qac

TOTe B npe,D,eJiaX, Y.D.OBneTBOpHIO~HX COOTBeTCTBeHHO 191 
H 1111. 

llpuae.neHHbie 3,D,ecb pe3yJihTaTbi MO)I(HO conocTaBHTb 

c nony'leHHbiMH a pa6oTe B.JI.ruH36ypra u B.JI.3ii:.nMa

Ha 1959 r / 12 ~ B Heii: paccMoTpeHa peaKUHH nonH Ha 3apH.IJ., 

.D.BH)I(YIUHBCH CO CKOpOCTbiO V H COBeprnaJO~HB no OTHOIIIe

HHIO K nocTyna TeJibHOMY nepeMe~eHHIO Z = Vt HefiOJibiiiHe 

Kone6anuH qacTOTbi (1)
0 

H Mano:H aMnnHTY.IJ.bi. TaKoii: cnyqaii: 

3KBHBanenTeH, O'leBH,D,HO, H3ny'leHHIO paBHOMepHO .D.BH)I(y

~erOCH 3apH.na c Koop.nunaTaMH z =Vt u coana.n;aro~HM 

C HHM KonefinJOIUerOCH ,D,HnOnH 'laCTOTbl w
0 

· B 3TOM He

TPY.D.HO y6e.D.HTbCH, ecnu .no6aBHTb a TaKyJO tucTeMy .naa 

ll!HKTHBHblX 3apH,D,a e + H e -, ,D,BH)I(y~HXCH CO CKOpOCTbiO 

V H no nono)l(eHHIO COBna,D,aJO~HX C UeHTpOM OCUHJIJIHUHB. 

llone OT 3TOrO He H3MeHHTCH, HO O.IJ.HH H3 3THX 3apB,D,OB 

BMecTe c Kone6JIJOIUHMCH .nacT none .D.BH)I(y~erocH ocuun

JIHTopa, a BTOpOB - none paBHOMepHO ,D,BH)I(y~erOCH 3apH

,n;a. llocne,n;HeMy 6y,D,eT COOTBeTCTBOBaTb H3nyqeHHe BasH

noaa- qepeHKoaa, KOTopoe nerKo Bbi.D.enHTb. CyMMapHaH 

pa6oTa nonH, ,D,eBCTBYIO~aH Ha ,D,BH)I(Y~HBCH OCUHJIJIHTOp, 

,D,OJI)I(Ha fibiTb paana 3HeprHH H3ny'leHHH. )J.eBCTBHTeJibHO, 

4lopMyna 1221 3TOB CTaTbH, KaK .D.nH cnyqaH aHOMaJibHOro, 

TaK H HOpManbHOrO 34l4leKTa )J.onnnepa TO)I(,D,eCTBeHHa 

c npuae.neHHOB 3,n;ecb !llopMyno:H 1201. CyMMapHaH pa6oTa 

CHn nonH npH 3TOM cnaraeTCH H3 pafiOTbl, H.D.y~eB Ha pac-
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Ka'IKY HTIH 3aTyXaHHe KOne6aHHH l.faCTHUbl, H pa60Tbl, 

3aTpa'IHBaeMOH Ha H3MeHeHHe llOCTynaTeTibHOrO ,IJ,BH)I(eHHH. 

)l;nH KOne6aHHH nepneH,IJ,HKynHpHO CKOpOCTl{ l.faCTHUbl B pa6o

Te 11 1/ npHae.n.eHbi o6e 3TH KOMnoHeHTbi - A z lcl>opMyna + ~ 

1281 I H - A; lcl>opMyna 1301 I B oT.n.enbHOCTH. llx cyMMa 

,IJ,OTI)I(Ha ,IJ,aBaTb BenH'IHHy, npHBe,IJ,eHHYID 3,IJ,eCb B cPOpMyne 

1211, 'ITO ,IJ,eHCTBHTenbHO HMeeT MCCTO. 3TO COBlla,IJ,eHHe 

pe3ynhTaToB pa6oTbi /l I H ll 21 ocTanocb He3aMe'leHHbiM, 

llOCKOTibKY all/ cPOPMYTibl He 6binH npHBe,IJ,eHbl K npe.n.enb

HOMY cny'laiO T -+oo.ABTOpbl /l 2 / MOrnH ll03TOMY KOHCTaTH

poaaTb cornacHe pe3ynbTaToB TOnbKO B qacTHOM cnyqae 

OTCYTCTBHH ,IJ,HCnepCHH, B KOTOpOM 3TO 6blnO Henocpe,IJ,CT-, I ; 
BeHHO B03MO)I(H0 ,IJ,TIH cPOpMyn, npHBe,IJ,eHHbiX B . TaKHM 

o6pa3oM, o6a no.n.xo.n.a H onpe.n.eneHHe 3HeprHH H3nyl.feHHH 

,IJ,BH)I(YJUerOCH OCUHTITIHTOpa H He06XO,IJ,HMbiH ,IJ,TIH KBaHTOBOrO 

paCCMOTpeHHH MeTO,IJ, onpe.n.eneHHH peaKUHH llOTIH Ha ,IJ,BH

)I(CHHe H Kone6aHH» .n.aiDT, KaK H cne.n.oaano mKH,IJ,aTb, 

coana.n.aiOIUHe pe3ynbTaTbi. 6onee Toro, Ha HecKonbKO 

ynpomeHHOM npHMepe B pa6oTe I 121 6binO noKa3aHo TaK)I(e, 

'ITO aHOManbHbiH 34>cl>eKT )l;onnnepa COOTBeTCTByeT pacKal.fKe 

Kone6aHHH, a HOpManbHbiH - HX 3aTyXaHHIO. Pe3ynbTaTb/ll < 
no-BH.D.HMOMy, no3aonaiOT c.n.enaTb H 6onee o6mee yTaep>K

.n.eHHe a 3TOM CMblcne. B caMOM .n.ene, conocTaBnHH cl>op

Mynbl 161 H /7 I ::noH: pa6oTbi, cpa3y nonyqaeM, 'ITO non

HaH 3HeprHH H3ny'leHHH E w H 3HeprHH E0 , 3aTpa'IHBaeMaH 

Ha pacKa'IKY Kone6aHHH, HnH, Hao6opoT, nonyqaeMaH H3 

HX 3aTyXaHHH, ,IJ,OTI>KHbl 6b1Tb CBH3aHbl TaK: 

E = ±..!£_Eo 
w Wo 

1221 

PacCMOTpeHHe pe3ynbTaTOB pa60Tbl rHH36ypra H 3H:.n.

MaHa llOKa3biBaeT, 'ITO 3TO COOTHOWeHHe B CaMOM ,IJ,ene 

BblllOTIHHeTCH H llpH paCCMOTpeHHH peaKUHH llOTIH KnaCCH

l.feCKHM MeTO,IJ,OM. 

llpHBe,IJ,eHHble B 3TOH CTaTbe pe3ynbTaTbl ,IJ,OKa3biBaiOT 

3KBHBaneHTHOCTb KnaCCH"leOKOrO H KBaHTOBOrO llO,IJ,XO,IJ,a 

c Hcnonh3oBaHHeM cl>opMynhi I 11, no KpaH:HeH: Mepe, B cny

qae, KOr,IJ,a H3Tiy'laTenb ,IJ,BH>KeTCH paBHOMepHO H H3nyl.feHHe 

He BHOCHT CyiUeCTBeHHbiX H3MeHeHHH B COCTOHHHe ero 

llOCTyna TenbHOrO ,IJ,BH>KeHHH. 
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