s 125{ @YHKUWS TPHHA [JJ1s1 CHCTEMBI M3 JBYX YACTHILL 509
da30Bblit MHOXHTeJb, BXOAAWMHA B QyHkuuo K(2,1), npu
#, < 1) 3aBHCHT OT BPEMEHH MO 3aKOHY e'Bp (27h) = ¢~ Ep |~ o,
(124,13)]. HHbiMH CjIOBaMH, BpeMEHHOMH MHOXHTED Y GYHRIHH
K(2,1") 3aBHCHT OT (t;—#)) Taxk xke, Kak (hasoBbIH MHOXHTE/Ib
poJHOBOH (QYHKIMH, OTBEYAIOLIEH 4YacTHLAM C MOJONKHTEIbHOM
sHepriefl. B COOTBETCTBHM € 3THM IO3HTPOHHbIE COCTOSIHHS MOJKHO
acCcMaTPHUBaTh KaK COCTOSIHHS YACTHIBL C [OJ0XKHTENBbHON 3Hep-
rueli, HO pacrnpocTpaHsiomelicA B 06paTHOM HampaBJeHHH [0 OCH
ppeMeHH. DTOMY COOTBETCTBYeT TO OOCTOSITEIbCTBO, YTO COCTOSIHHE
M03HTPOHA AOJIKHO OBITb 3aJaHO B MOMEHT BpeMeHu fyr>{, [BTO-
poii HHTErpan B popmyie (124,14)].
[1peANOIOXKHM Tenepb, YTO HMeercsl BHeIIHee 3JeKTPOMArHHT-
fgoe nose. B Hamux o6o3naueHuax ypaBHeHue Jlupaka B 3TOM CJIy-
yae 3aMHLIETCSt B BHIE

(V—ied +myp=0, (124,16)

rre A = Apyy, As = ip (p — cKaasApHBIA MOTEHUHAN).
dyuknua [puHa, Kak oOblYHO, ONpepesercd ypaBHeHHeM

(@x —ieAd+m)KA(x — x') = — id (x — ¥').

®Oyuakuus K4 (2, 1), tak ke kak u ¢ynxuus K(2, 1), cogepxur
B CBOG®M pAa3JIOXKEHHH TOJMbKO KOMIIOHEHTHI, OTBeYall{He MOM0KH-
TeJbHBIM SHEpPruaM IpH {3 > £ H OTPULATE]bHBIM SHEPIHAM MpPH
to < t. Cootnomenus (124,14) u (124,15) ocralorca B cuie, ecid
TOJAbKO 3aMeHUuTb B HUX K (2, 1) Ha K4(2,1).

Tak xe Kak U B HEPEJATHBUCTCKOM CJyyae, MOXKHO CHOpMyJu-
poBaTh HHTErpasbHOE ypaBHEHHE, KOTOPOMY YAOBJeTBOpAeT (yHK-
uus K4(2,1). Mmeunso,

K42, )=K@ D—e [ K@ 3)AB)KAG, )d'n. (124,17)

Brisop umrerpasbHoro ypasaenuss (124,17) He oTavyaetcs oT Bbi-
Bopa uHTerpasbHoro ypasHenus (29,17). Kak MbI yKe BBISICHUIH
B § 58, ypaBHeHHe Takoro THma YIOGHO peliaTb METOAOM [OCJje-
RosaTenbHbix npubanxenn [cm. (58,5)]. ‘

§ 125, Gynkuus I'PHHA 108 CHCTEMBI M3 ABYX YaCTHL

Halinennoe Bbilie BhipakeHHe [Jisi BOJHOBOW (YHKUHH OXHOMN
YacTHUE HEe06XOAMMO OGOGIIMTH Ha CJaydall CHCTeMbl B3aumojeil-
CTByoImnx wactul. IIpocTefiluiMM NpUMEpOM TAaKOH CHCTEMBI fB-
JSIeTCH cHcTeMa, COCTOAINAst M3 JBYX 4YacCTHI, CBSISAHHBIX MEXAY
C06o# BaammomeHCTBYEM 3JEKTPOMATHUTHOrO XapakTepa. 3aMeTHM
Upexne Bcero, uTo Gynkuus [puHa cucTeMbl ABYX HeB3aHMojeil-
CTBylomux wacrtmi paBHa npoussefenuio ¢yHKumu I'puHa kaxmolt
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H3 YacTuu:
KG3 4 1, 2)=K,(3, DK, (4, 2). (125,1)

3aech Kq(3,1)— dynkuns I'puna cBoGONHOH 4HaCTHLE @, pac-
npocrpaHswouleficss U3 ToukH I B TOYKy 3. AHaJIOTHYHBIN CMbicy
uMmeet BeanuuHa Kp(4,2) nas vacruum b.

B cayuae cHcTeMb! ABYX B3aMMOJEHCTBYIOIHX YacTUL OYHKiug
I'puna, naBaemas ¢opmyson (125,1), moxer paccMaTpHUBATBCA Kag
HyJjeBoe NpubanxKenue no s3aumoaelicrsuio. Haligem tenepp byhk-
nuto Ipuna KV(3,4; 1,2) B mepBoM NpUOAHMKEHHH IO B3aHMOLef-
creuto. Mimenno, O6yaem paccMaTpuBaTh JBe 3apfAKeHHbie YaCTHIL,
KOTOpble ONHMCHIBaIOTCs ypaBHeHueM [upaka. [nasi Toro 4to6p
Hanucarth ONEpaTop B3aHMONEHCTBHA, YAOOHO, caelya DefinMany,
cHaya/la pacCMOTPeTb HEPEeJAATHBUCTCKOEe NpUOIHKEHHe, a 3aTeyM
NIPOBECTH COOTBETCTBYIOLIee 00o6LIeHNne HA Caydall pefsiTHBUCTCKHX
yactul. B HepensTHBHCTCKOM npuGaMMKeHHH B3aUMOAEHCTBHE Mex-
Jly YacTHIaMH oOnuchiBaercss 3akoHoM KyJsacHa, a  ¢yHKuus
K"(3,4; 1,2) no anamorun c ¢opmyaoii (58,3) onpenensiercs co-
OTHOLIeHHEM

KW (34 1,2)=

= —ie* | Ko(3,5)K, (4, 6) -8 (1,) K, (6, DK, (6, 2 dx}d

' : (125,2)

rie rsg = |rs—re|. Cmbica Beipaxenus aas KM (3,4; 1,2) serxko mo-
HATb, €CJH COMNOCTAaBHTbL €My HeKoTopyio auarpammy (puc. 30),
KOTOpas TPaKTyeTcsl CJaeAyIouluM eo6pa-

‘7\5/H/’ soM. YacTtuna a pacnpocTpaHsercs u3
T0uku / B TOUKy J, mpoxoas 4epea mpo-

\ MEKYTOUHYIO TOuKy 5. Jlunua 2 —6 —4
L b OTMUCHIBAET PaclpOCTpaHEHHE YACTHIH b.
4/’5‘\2 Jluuun [ —5 Ha auarpaMde coOTBer-
cTByeT  (YHKUHSA  pacnpocTpaHeHHd
K.(5,1), a aunusa 2 — 6 — coOTBETCTBEH-
Puc. 30. Ho ¢ynxkuusam K,(6,2). B toukax 5 u 6
OCYILIECTBJISIETCS B3aUMOJAEHCTBHE MeXaY

N

e2
yactuuamy. [TYHKTHD COOTBETCTBYeT BhIPAKEHHIO ,—“5(1‘56), TLe 7=
56

=|rg—r¢|— MOPOCTPAHCTBEHHOE PACCTOSIHHE MEXAY TOUKaMu § H 0,
a #s6=15— 1, Tl 5 U lg— MOMEHTH BpEMeHH, B KOTOpbIC 4d-
cTHUBl @ ¥ b momajgaloT B TOUKH J # 6. Jleabra-GyHKUHA BpeMeH-
HOTO apryMeHTa O3HAuyaeT, YTO B HEPEJISTHBUCTCKOM NpPUO/IAKEHHH
caeayer npeHeGperaTb 3anas/biBaHAEM H PacCMaTpUBATH YACTHHBL
HaxonsiHecsa B TOUKe 5 U 6 B OAMH ¥ TOT K€ MOMEHT BpeMeHH
f=1=1. Jluguu 5—38 wm 6 —4 CCOTBeTCTBYIOT ABHKEHHIO
CcBOGOJHBIX YAaCTHI[ MHOC/Ae B3aUMOAEHCTBHA ((PYyHKIUH K. (3,5)
Ky (4,6) B (125,2)).
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O6o6uienne Bolpaxenus (125,2) Ha peJATHBUCTCKMH ciaydai
pK/IOYAET TNPEX/e BCEro yuer samasiblBaHusi B3aumomehcrsusi. Ha
nepBbIH B3MVIAL MOXeT MOKa3aTbCs, YTO A/l 3TOrO CJEyeT 3ame-
autb 0(fs6) Ha O(fse— rs6), Tle rsg onpelensier BpeMs 3amnasibiBa-
ausi (B HAWHX 00O03HAYEHHSIX — CKOPOCTb PacHpOCTPAaHEHUs B3aH-
moneiictBusi ¢ = 1), Onnako mopo6uas 3ameHa Oblia Obl Hempa-
puapHol.  JleACTBUTENBHO, 3/ICKTPOMArHUTHOE B3aWMOJefiCTBHE
gpeAcTaBisier obmeH (oToHaMH, 0O0/IafalOWHUMU IIONOKHTENbHOM
spepruedl. Mexay rtem pasnoxenue O-pynkunn B HuTerpan dypoe
COePKHT KakK TIOJOXHTeNbHble, TaK M OTPHUATeJbHblE YaCTOTHI.
TlosTOMYy AJs fepexola OT KYJOHOBCKOTO B3aHMOAEHCTBHSI K peJisi-
THBHCTCKOMY OGOOIIEHHIO € y4YeToM 3amasibiBaHHsl CJAeAyeT 3ame-
guTh O-QYHKUHIO Ha (yHKHMIO 8y, ONpelejeHHYIO COOTHOIUIEHHEeM

b () = lim J‘e"“’(x*ie)%ﬁl=lim L (1925,3)
0

g0 ¥*—le mi

OnpefeneHHblE TakKuM o6Gpa3oM aHaaor §-QYHKUHH COHEPHKHT
pas/oKeHHE JIMUIb [0 NOJNOKHTEJNbHbIM YacToTaM. Tak Kak #s56 mpu-
HHMaeT KaK [OJOXKHUTeJNbHble, TaK H OTPHUIlATe/bHblE 3HAYEHHS, TO
fepeTcs CHMMETPH30BAHHAA KOMOHHAIHSA

1
m@+(tse_r56)+6+(_tse—rss))=6+ (tgﬁ_r§6)=6+(_x§6)'

[IpuBefeHHOE DaABEHCTBO Cpa3y HAXOAHTCA C MOMOMIBID (op-
myast (125,3).

KpoMe TOro, HyXHO yYecTb, 4TO €C/AH HACTHUBI ABHXKYTCHA, TO
CYLIECTBYeT, NMOMHMO KYJIOHOBCKOrO, 3JeKTPOMArHHUTHOE B3aHMO-
IeiictBue [cM. (25,27), u. II}. Oto mpuBOOMT K TOMY, 4TO B3auMO-
HeficTBHE ONpeHe/IneTcsl BhlpaKeHueM

(1 —vgv,) €% (— xZ).

Onepatop B3aUMOZEHCTBHA Mbl INOJYYHUM, €CJAH 3aMEHHUM Bek-
TOPbl CKODOCTH Vs, Us Ha ONEPaTOPHl Oy, ©Op, IpHUEeM KaKABIH Hu3
ONepaTopoB JAeHCTBYeT COOTBETCTBEHHO Ha IepeMeHHBle a-H u b-i
vactun !). Torma pas omepatopa B3aUMONENCTBHS B pPEASITUBHCT-
CKoM cayuae MoxHO B cuay (113,14) Hanucats:

(1— aaab) 926+ (— xgs) = e2ﬁaﬁbyauybu6 (—- xgﬁ).

. Ham ocramoch nns nomyueHus OKOHUATEJBHOrO BHIPAXKEHHS
byuxkuun K" (3,4; 1,2) ycTaHOBHTb CBf3b MEXAY PeJsITUBHCTCKHMH
-_—
') MedcTBurennHo omepaTop CKOPOCTH JerKO MOMET OBITh HARJCH 10 ¢dop-
~ - ~ 1
Myle v =(H,r] Ho H [cm. (113,7)] pasen H=—i-aV+ﬂm H KOMMYTHPYA, Mbi

Monyyaem [A, 7] = a,
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¥ HepeastusucTCcKuMH OyHKRUMamu [puna. [ns 3Toro cpasuuy
dopmyan (29,3) u (124,14). Mbu BHAHM, YTO HMEET MeCTO COOT.
BeTCTBHE

Kﬂepe.'m-r - er:mrﬁ-

Takum o6pasoM, AJs YaCTHL, ONMChIBaeMBIX ypaBHenueM Jlupaka
HMeeM:

K (3,4 1,2)8,8, = — ie? f K,(3,5)K,(4, 6) vy,¥,,0, (— %) X
X Ko (5, 1)Ky (6, 2) BaBy d'xs dixs.  (125,4)
Ymuoxkasn (125,4) cnpaBa Ha PuPs, HAXOLHM OKOHYATENbHO:

K@, 45 1,2) = —ie® [ K,(3,5)K, (4, 6)v,7,3, (— %3 X
X K (5, 1)K, (6, 2) d'xsdixg=

=& [ K,(3,5)K, (4, 6)v,,D(— %) VK, (B.1) K, (6, 2) dixyd'x,.
(125,5)

Oynknuo D (= xk)= — 8 (— x}) oObiuHO HasbBAT QyHk-
uMell pacnpocTpaHeHHst BHpTyasbHoro ¢otona. Mrak, Mbl BHAHM,
YT0 C y4eTOM peasTUBUCTCKHUX 3¢deKToB anarpaMMy puc. 30 Mox-
HO TpaKToBaTh CjefylomiuM ob6pasom. QPynkuun K oTBeuaior
CIVIOWUHBIM  (3JIEKTPOHHBIM) JHHUSM, GYHKIHS D — NyHKTHPHOH
JIMHUM, 8 BepIUHHAM OTBEYAIOT MATPHUBI €Yay, €Yoy, :
Bce pacuern B Teopuu PefiHMaHa CYIeCTBeHHO YNpoIlaioOTCH,
€CAM HX HPOBOLMTH B MMIyJbCHOM MNpefcTaBieHuH. Bua dyHkuum
K B p-npencrasnennu gaercsi dopmynoin (124,8). Takum obpasonm,
ocTaeTcs ONpelesiiTh KoMnoHeHTy Pypbe ¢yHkunu ;. ITokaxkem,
YTO HMEET MeCTO CJeAylolllee COOTHOILEHHE:

ik

24
b1 (= 20) =gy [ o 'k, (125,6)

b

rie &— GeckoHeuHo Majnas BennunHa. OHa onpeflenser NpasHio
o6xona mnoniocos. B npasmabHOCTH cooTHowenus (125,6) yoGe-
JIAMCA, HEMOCPeNCTBEHHO BLIYHC/AS HMHTerpaJ, CTOAIUMA cnopasa:

ik F it
[ dem [ omr e [ "k,

K —ie K-k —ie

[MpeanonoxumM, Hampumep, 4to xo > 0. 3aMblKass KOHTyp HHTErpi-
POBAHHSI CHH3Y H HAXOJs BBbIYETHI, TIOIYYaEM

) J el®r e—iklxl d3p
k174 9 kl .

Ipencrasass d*k B sune k*dkdQ w uurterpupysa mo yraaw, o
JayuaeM ¢ yyerom (125,3) uckomoe COOTHOLIEHHE.






