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·a AHCC8pTSilHH p8.CCMSTpHBc:l!OTCSI H8KOT0pbl(~ reoMeTplf'ICCKHe CXe

MhI, npeAll0)K8HHhI8 SBTOpOM AllSI ODHC8HHSI OTAenbHhIX pa3aenoa TeopHH 

sneMeHTapHbIX 'q:acTHU. B nepayro oqepeab o6cy)KJ:l88TCSI B03MO,KHOCTb 

/1,2/ 
reOM8TpH3allHH sneKTpOMSI"HHTHOro nong (rnaaa l) II CBSI3aHHhie 

C aea BOllpOChl B03MOX<HOA HenHHeAHOCTH sneKTPOAIIH8MH'l8CKHX ypaaue-

- ( II )13 :I CP T ( 1[(5-&) HHA rnaaa / H aapyweHHSI. -H -HHB8pH8HTHOCTefi rnaaa • 

3aTeM npe.nnaraeTcsi: H accneayeTcSI reoMeTpHqecKaSI cxeMa cna6hrx asa

HMOAeAcTBHA (rnaaa IY/
9
-ll <. Mb1 cTapanHcb acer.na yKa3bIBaTb nyTH 

SKCnepHM0HTSllbHOA npoaepKH BhICK83hIB88MbIX npeanonomeHIIfi, IlOSTOMY 

B AltccepTaUHH C paBHhIM BHHM8HH0M o6cyx<aaJOTCSI H MaTeMaTH'l0CKH8 

.[(eTanu, It pac118Tbl SKCnepuMeHTanbHhIX cneACTBHtl:, KOTOpb1e, r.ne STO 

B03MO>KHO, AOB8A0Hhl AO 111tcna. 

IlooyAHTenhHOtt npH'IHHOA AllSI H3Y'l8HHSI reoMeTpHq:ecKHX CXeM OllH

CaHHSI sneKTpOMarHHTHoro nons nocny~uno nono*eHHe a ~H3HKe sneMeH~ 

TapHhlX q:aCTHU, cosaaaweecsi: noc'ne OTKpblTHH HecoxpaHeHHSI CP-HHBapH

/12/ 
8HTHOCTH • funoTesa O CP-HHB8pH8HTHOCTH 6blna BbICK838Ha Ha ocuo-

/ 13 / 
BaHHH B0CbMS y6eAHTen&HbIX paccy>KA8HHfi • .llefiCTBHT0llbHO, H3 

CBOACTB npocTpaHCTB8-Bp8M0HH cne.nyeT, 'ITO onepaUHs CABHra no' BpeMeHU. 

KOMMYTHpyeT C onepaUHeA 0Tp8X<0HBH npocTp8HCTBa, 'q:TO COOTB0TCTByeT 
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coxpaHeHUIO onep8.Topa, CBSt38HHOro C .oTpru«:eHHeM IIPOCTP8HCTB8. nocne 

OTKpbITHSI uecoxpaHeHHR 'qeTHOCTll C T8KHM onepaTopoM .MO>KHO 61,rno 

OTO>K.ll8CTBllTb TOllbKO KOM6H1IHpOB8HHy10 HHBepcmo CP. Ha6n10.na10iueecg 

uecoxpaueune CP-nuaapnauTuocTn cBHaeTenbcTsyeT nosToMy nu6o o He

nonHoTe HSWHX 3H8HHii O CTpyKType npocTp8HCTBa, nu6o O cymecTDOB8HHH 
/14/ .. 

HOBOii. onep811HH COIIPR>KeHHH (aepK8llbHbl0 '18CTHUbI) ' nn6o O Heo6xo-. 
.llHMOCTH cymecTBeHHOro. nepeCMOTpa npe.ncTaaneuuii O .llHCKpeTHbIX CHM-

/ 15/ 
•MeTpH_SIX • OcTaHOBHBWHCb Ha nepsoii B03MO>KHOCTH, Mb~ paccMOTpenH 

B8pH8HT reoMeTpH'l8CKOrO ODHC8HHSI sneKTpOMarHHTHoro nonSI B npo

CTpaHCTBe 8<p9>HHHOii CBSl3HOCTH, B KOTOpOM OTllH'IHbI OT Hyng T0H30pbI 

KpHBH3HbI BJk.l H KpyqeHHR <rj k. B paaaene 2 uayqaeTcn qacTHhiii cnyqaii 

npocTp8HCTB8 C a6comOTHbIM napannellH3MOM l T8H30p KpHBH3HbI paneH 

Hyn10, HO T8H30p KpyqeHHSI 0Tllll'18H OT uynH) H C o6bl'IHOii MeTpHKOii 

MHHKOBCKoro. IloK838HO, 'ITO 8<p<pHHH8H CBSI3HOCTb B TBKOM npocTp8HCTBe 

HMeeT BH.ll : 

Ltic : 
L l,) . •J 

( S-s · + F'.s Or. F' j · J ( 1 ) 

rne ua TeHaop Pij Hano>KeHo ycnosne opToroHanbHOCTH, ocTannsnomee y 

aero llHWb wecTb H038BHCHMbIX KOMIIOH0HT. 3To .uaeT B03MOtKHOCTb 

O.llH03H8'1HO CBH38Tb 9TOT T0H30p C sneKTpOM8l"'HHTHbIM noneM Ei.j, 

TaK.,Ke HM810WHM wecTb KOMIIOHeHT. B paa.uene 3 H3yqaeTCSI cnyqaii rrpocTpaH

CTBa o6mero BH.ll8, B KOTOpOM H KPHBH3H8 H Kpyqenue OTllH<JHbl OT aym1. 

3a,naqa 38Klll0'188TCH B OTbICK8HHH CBSI3HOCTH, 38BHCSIIll8ii KBK OT MeTpH-

qecKoro T8H30pa j~j T8K H OT TeH30pa F'ij 1 Ha KOTOpblll nan0>1<eHO 

ycnoBHe OpTOl"'OH8llbHOCTH, Y.llOB118TBOpHIOilleii H3BeCTHOMY 38KOHy rrpeo6pa-

30B8HHSI H ycnosuIO cornacOB8HHOCTH C. MeTpHKOii. 

HOCTb HMeeT BH.ll: 

flOK838HO, 'ITO CBSl3-

n 

Lmf 
('ll n-) c~s ·S )r z. /fl n·) F'" = (ol+ F'.'l o,n +Pm .. st\1/{+r.k ,>, ,,,.,(2) 
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rne . r /e - .. H3B8CTHbl8 CHMBOnbI .. KpHCTO<p<pem1, a ynoMHH8BWeecg ycno

BHe opToroaanbHOCTH HMeeT BHJl 

' ?t! ~F~:n)(t; T F\~)= !; 
(8) 

Bb1p8JK8HHe nm1 CBS13HOCTH (2) SIBnSl8TCSI OCHOBOii: CX8Mbl n MOJK8T 6bITb 

ncnonb30B8HO nnsi: OJlHOBpeMeHHOro onucaHHH rpaBHT81lH0HHOro ( r :l Bbl

p8JK88TCSI qepea MeTpH'lecKUn T8H3op) n sneKTpoMaruuTuoro nonea. Bru«:

Ho OTMeTHTb, '<ITO casi:3HOCT.b (2) OKa3hrnaeTcg cornacoaauaoA c o6bNHhIM 

narpaHJKnaHoM Teo'puu Tsi:roTeuug u nonyqaeTcs:1 ua aero, ecnn MhI OTKa

)KeMcs:1 OT ycnoaus:1 paaeacTaa Kpyqeausi: uymo.B paanene 4 uccnenyroTcsi: ypaa

aeang, K0T0pbIM M0JIC8T ynoaneToops:tTb T8H30p I=' l i • I1oKa3aHo, 'ITO nc-

non&30B8HH8 reoMeTpH'l8CKHX T0JKJleCTB Ebs:tHKH CHllbH0 CYJK88T Knacc 

B03M0JICHbIX ypaaHeHHii, B 'l8CTHOCTH H3 reoMeTpll'l8CKHX coo6pan{eHHfi: 

nnsi: aHTHCHMMeTpH'lHOil qa~TH f ij =- f ( f!i.j - Fji) nonyqa10Tcs:1 ypaaaeuusi:, 

coanana10mue co BTopoii rpynnofi: ypaaueuuii MaKcaenna. 3To noaaons:teT 

BB8CTH B8KTOpHbiii noTeHUHan sneKTP0MarHHTH0ro nong H 0.llH03H8t{H0 ~BSl-

38Tb sneKTpoMarHHTH0e none C T8H30p0M 

ez 
= + e° £1j (4) 

3necb f. - Hoaag nocTOSlHHag paaMepHOCTH .llllllHhI, KOTOpag onpenensi:eT 
0 

CTeneHb BllHs:IHHSl sneKTPOMarHHTHOro nonsi: Ha reOM8TpH10 H nonn8JICMT 

onpenenea1110 ua onb1Ta. PaccMoTpeao TaKJKe o6o6meHHe nepaoil rpynnh1 

ypaBH8HHii MaKCBenna H noKaaaao, 'ITO reoMeTpH'l8CK8Sl T80pHS1 npBBO-

JlBT K aenHHeiiHhIM ypaBH8HBSIM, npn'leM KOHCT8HT8 aenuHeiiH0CTH onpene

llS18TCSI T0fi JKe JlllHHOii e0 . ~ paaaene 5 paccMaTpHB88TCg JlBWK8HHe n·o reone-

3H'l8CKHM llHHHs:IM npocTp8HCTB8 B K8'l8CTBe o6o6meHHSI JlBH)K8HllSI no HHep

UHH. · 3To naeT B03MOJKH0CTb nony'lHTb orpaHH'l8HHs:l Ha nnuuy t. H3 
. 0 

acTpOHOMH'l8CKHX Jl8HHl,IX. I1oKaaaao, 'ITO re0M8Tpll38UHst sneKTpoMarHHT-

Horo nona npHBOQHT K noganeHHlO HOBOii YHHBepcan&H0ii sneKTpOMarHHTH08 
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cunw, KOTopaSI H~pywaeT T-llHBapHOHTHOCTb • .llnH llOKOHmerocg Tena . . 
. B nepeMeHHOM s_neKTpH'l0<;=KOM none STa CHna HM88T Bll,ll : 

P= 
... t: ';)£' 

me e 'i>t 
(5) 

06CY')!{.ll8lOTCSI B03MO)KHOCTH om,ITOB no DOHCKSM STOll CHnhI, KOTOphi8 

nosaonunH 6h1 cy.llHTb O cnpaBe,llmlBOCTH TeopmI. .llns llllliHbI e. H3 
' 14 ° 

COBOKynHOCTH ,llSHHhIX ll0lly'!88TCSI orpaHH'l8Hlle e.. f 10- CM. 
0 

Bo BTOpoii rnaae· paccMOTp8HhI H8KOTOphI8 scpqieKThI B03MOiKHOH 

uenIIHefiHOCTH ypaaHeHHfi sneKTpO.llHHSMIIKH. TaKaH ·ueiurneiiHOCTb M0il{0T 

B03HHKHYTb KSK cne.ncTBHe o6cym.naaweficg DbIWe' reoMeTpH38Ullll sneK

TpOMarHHTHOT'O noru:t, HO 003MO)KHhI, paayMee·rcg I H apynxe npHqHHhl ee 

B03HllKHOBeHHH.B pas.Ilene 6 BbI'IIICneua sueprHH aaauMo.lleucTBHSI anyx 3ApstllOE 

B nepaoM nopHllKe no uennueiiuocTn B narpaHm:IIane sneKTpoMarHHTnoro 

nonst. B peaynbTaTe ·no3Hl1Kll0B0HHH paCXOJlHMOCTeii B Bhlpa>Kemrn nmi: 

sneprnH B38llMOJleficTBHSI aapHJlOB, KOTOphI8 ycTpaHstlOTCSI o6pe3aHHeM Ha 

xapa1nep11oi1 nnHue e. , nonpasKa K sueprnu naaHMoaeiicTBHst aii cqeT 
0 

H8JlliH8iiHOCTH OK83blB88TCSI B8CbM8 cymeCTB8HHOii II Ha 6onbllIHX pac-

CTOHHHSIX M8m:Jly aapSI/lBMH IlMeeT Bllrt 

e, e, e; 
AV: - z.3 (6) 

3Ta nonpaaKa npHBOJlHT, 'B. '18CTHOCTll, K C/lBHry 8TOMHhIX ypoaueii, 'ITO 

M0)1{8T 'npO.SIBllTbCst,uanpHMep,B naM60BCKOM CJlBHre.B paaaene 7 o6cy~<ll8_. 
. /16/ 

eTCSI paCX0)KJl8HHe M8)1(/ly Teopneii H ODhITOM B nsMOOBCKOM cannre 

ll IlOK838HO, qTQ nonpaBKB K smeprHn B38IIMOae1'iCTBHfI (6) ijpHBO/lHT K 

cnmiry qacTOThI nsM6oscKoro cnnHra s soaopoae ua sem1qn11y 
0\ 

A ,, _ e 2 e: f a 
Ll V H - 4:rr f, a3 n Zo I (7) 

rae a - paanyo EoposcKofi op6HThI, ~ - anHua, xapaKTepHay1oman 
0 

paaMephI npoToua. .llns onncaunst pacxoxrnemrn Memay Teopueii H onhITOM 
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e _, -14 
Tpe_6yeTCSI . 3H811eHH8 J:(nHHbl o - 10 CM. ·Q6cyXi:.ll88TCSI TSIDKe 38BHCH..; 

MQCTb acjxpeKT8 OT 38pS1ll8 -gllp8 r H rnaBB0r0 KBaHT0B0r0 3apsma 11HCna 

n I K0T0p8SI HMeeT BHll : 

a~" . v 
.d Vl! n : --;;T A H 

- I 

TaKast 3BBUCHMOCT& uaX0llHTCst a cornacHH c IIMeIOIIUIMHCH naHHhIMH. 

(8) 

r 
B pa3nene 8 n0K838H0, 11T0 Ta }1(8 nonpaBKa ( 6) npUB0llHT ,K 9(P,cpeKTHB-

H0MY :U3Meueuuro qiopM<pSKTOpOB 38p51)!{8HHhIX 118CTHU npH ManbIX nepe

na11ax HMnynbca. HanpHMep, aneKTpH11ecKHH qiopMtp8KTOp np0T0Ha npH 

ManbIX 'fl. B 8T0M cny11ae HMeeT BHll : 

P(q,z) = 1- Zj C/,2 ·..,. 12.9,2.tn9-2c?/ 
(9) 

2 
J CD l 

BMeCT0 o6bl'IIIOt:O Bb!pWKeHUSI 'J - ~ 1 . O6nacTb ManhIX nepena11 

HMnynbC8 B IIaCT0Hmee apeMS II3y11eaa Hell0CT8T0'!H0 ll ll8E'.Hbl8 H_e HCKnro-

·"' 11aroT noaeneHHst (9). 
B TpeT&efi :-naae o6CYXi:.ll8IOTCH npo6neMhI uecoxpaueHHH C P- n: 

T-n:aaapuaaTaocTeA. B pas.Ilene 9 naa o6sop .coapeMeuuoro cocTOHHHst~ 

npo6neMhI1 paccMoTp8IIhI pasna11able TeopeTu11ecKHe Monenn, npennaraa

wuecst nns o6~stcHeHHH ua6nronaeMoro aqiqieKTa uecoxpaueuua CP-uuaa

paaHTH0CTu, ll 8KCnepuMeHThI, K0T0pbie MoryT CnY)ICHTb HX "npoaepKofi. 

B_ '18CTH0CTH, npennaraeTCSI H nonpo6uo o6CYXi:.ll8eTCSI SKCnepHM8HT 

no noucKaM sqiqieKToa uecoxpauemrn T-uuaapuaaTHocTH a pacna.µax 

rr:t, k :t~ ~.t "y . 3-:ru pacna.llbl yao6H1,I anst n0HCK0B T8KHX 8tpcp8KTOB, 

TaK K8K 8MnnHTYllhI HX CDnbH0 noaaaneHhI, n09T0My llWK8 Manoe no 

a6conIOTH08 aena11uue HapyweHHe T-HHB8pll8HTHOCTH MQ)KeT 3ll8Cb 38MeT-

H0 npOSIBHTbCSJ. ilOK83BHO, 'IT0 B aapuaHTe MHnnucna6oro uapyweHHSI 

CP-uuaapuaaTHOCTB a STHX penKHX npoueccax npencKE:i3blSBIOTCH ·saa'IHTenb-
- ➔ 

Hbl8 T-ae11eTHbl8 K0ppen.srurn 0TH0CHTen&ao nonsipH3alUIH q>IITOHa ~ BH.lla 
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➔ -· _ ..... - - . . ,, ( hi f ); ( nz 1 ),(rae n,, 112. - aaa .eananttHhIX aeKTopa, nepneH,;.. 

.llHKyns1pHbI8 ·,M8>K.llY co6oA H K HMnyn&cy q>OTOHa .) H OTHOCHTenb~O tiona

pH381lHH aneK'.J'P0Ha auaa ( f [K ~]). B paaaene 10 06cy>1<liae-rca.· aoa

M0>KHhIA BB.cl C P-aeqeTHOl'O narpaH>KH8Ha B38HM0.lleAcTBHSI CDHH0pHbIX 

qacTHll C q>OTOHaM_H, K0T0pbIA cornacyeTCSI C reoMeTpH'l8CKHM onuca

HHeM aneKTpoMarHHTHoro nona, npeanomeHHbIM a rnaae 1. Bocnon&so

aaawuc& ~npeaeneaueM KoaapuaHTHoA npouaaoauott cnnaopa, MbI•nony11n

nu O0illHA BHJl narpaH>KH8H8 B38HM0Jl8ACTBHSI Myn&TnnneTa cnHH0pHbIX 

118CTBll 'l¥ C aneKTp0M81'HUTbIM noneMt 

e,z - - k 
£,,,,f: =L 2;{cJK.ipJ',,flif- ,P'(n~dl<,P]fh .J (10) 

rae A - M8TpH118, aeACTBYIOUlSH Ha qacTHllbl, K8K nenoe. Ecnn B ST0M 

B38HM0.ll8ACT.BHH coxpaHseTCH CTp8HH0CTb, MbI npHX0llHM K sneKTp0Mar

HHTH0MY aapuaHTy aapyweHHSI CP-uuaapHB.HTHOCTH npn 3Ha'!8HHH anmi1.,1 

l ,- -f4 E 
D - 10 CM. cnu CTpaHH0CTb M0)K8T H3M8HSITbCSI Ha eaHHHUy, TO 

D ( -17 -18 
npu 3Ha11eHHH t.0 ~ 10 ➔ 10 ) CM nony11aeTCS1 cna6oaneKTpOMar-

HHTHbIA aapnaHT, K0T0pbIA noapo6uo o6cy)Kll88TCSI B pasaene 11. Ha oc-

. aoae narpaH>Kuaua, nony11euuoro a npeahlaymeM pasaene, o6o6weuHoro 

TaK>Ke 11a cnyqafi B03M,0)KH01'0 aecoxpa11eum1 '18TH0CTH, paccMaTpHOlllOTCSI 

SKcnepHM8HTbl ' KOTOpbI8. MoryT Cnf>KHTb npoaepK0fi -::na6oanOKTpoMaranT-

uoro aapuaJ!-fai;'' IlpH ST0M 0K83bIB88TCSI 1 'IT0 npean0'ITHTenbHblM SIB-

nH8TCSI aapuauT, npeaycMaTpUB8IOillHA coxpaneune '18TH0CTH. OcHOBHbl8 

cneacTBHH nocneauero aapuaHTa cneayiourne: 

1 ) ana napaMeTpoa 

caepxcna6oa Moaen~~ 

1l f-, 2 "11 ' e. Bbin0nHHIOTCH npeacKa38HHSI 

2) 3neKTpuqecKHe aunon&HbI8 M0M8HTbi '18CTHU Il0SIBnSIIOTCH lIHWb 

' BO BT0p0M nopS1llK8 no cna6oMy B38HM0.ll8tiCTBHIO,H noaT0My ll0IDICHbl 

6bITb ManhIMH. 
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3) .LloIDKeH cym.ecTBOBaTh pacnan kz.. - !r 0e .,.e_ c i3eposiTHOCTbIO 

. -6 k . 
~ 10. _OT DOllHOfi pepOSlTHOCTH pacnana 1. • 

4) ··a pacnan~x k1.,,t 2. r nomima ua6n10naTbCSl HHTeptpepeHUHst, npH

tteM HecoxpaHeHHe CP npncyTcTayeT nnwh a p~cnane k 5 ➔ .2. d • 
5) B pacnanax k-+ 2 !i'J'" ue .uomirno 6bITb 3aMeTHhIX atptpeKTOB 

aapyweHHSI C P-uuaapuaHTHOCTH. 

6) B pacnanax I< -+ 3!trlf' atp<peKThI HapyweHHSI CP-IiHaapuaHT

H0CTH M0I'yT 6bITb 3HattHTellbHhI; 6on1:,woti: HHTepec npencTaansieT pacnan 

K1..--'lr';. TaKHM o6pasoM, 3T0T aapuaHT He conep)KHT npoTuBopettuii 

C 3KCnepHM8HTOM H naeT nocTaT0'IH0 '18TKHe npencK_a38HHSI. 

B ~-3TBepToit rnaae paccMaTpuaaeTcsi reoMe·rpnqecKasi cxeMa cna-

6b1X B3aHMOAeti:CTBHfi nenT0HOB H 6apHOHOB. 3Ta CXeMa He BIWIO'laeT 

B ce6Sl I'80MeTpH'leCK08 ODHCaHUe 3ll8KTpOMaI'HHTHOI'0 IIOllSI, K0T0poe Mbl 

o6cy)KlUlJIH BbIWe. HaoonnllJ.HMH coo6pa)K8HHSIMH () B03M0)KH0ti: CB5l3H cna-. 

6bIX B3aHMOAefiCTBHii: C H3M8H8HH8M CTpyKTyphI npocTpa_HCTBa cny)KaT 

-
~CBOHCTBO yauaepcanbHOCTH H Hanuqne B TeopHH KOHCTaHThI paSMepHOCTH 

,llllHHbI 

-17 6.10 CM. 

OcHOBbIB8SlCb Ha 3THX coo6pa)KeHl-rnX, Mhl npennplIHSlllH Il0ilbITKY nocTpOHTb 

reoMeTpuqecKyIO cxeMy cna6b1X asanMoneti:cTBHti:, onnpaSicb ua cneny10m.ue 

0CH0BHbI8 npennonO)K8HHSI: npocTpaHCTB0 HCKpnaneeo Ha ManbIX paccT0Sl

HHSIX Z e...., B6JJH3ll 'laCTHil I reoMe;pll'leCKHe Be{lH'IHHhI CBSI3aHbI C tpyHna

MeHTallbHbIMH DOllSIMH,. a q>YHJlaMeHTallbHbie CnIIHOPHbi8 MYllbTHnneTbI onn

ChIBB.IOTCSI CUHH0pHbIMH npe.llCTaaneHHSIMH MHOI'0Mepeoro npocTpaHcTaa, 

B K0T0p0M '18TbipeXMepHoe npocTpaHCTBO SIBnSl8TCSI noaepXH0CTblO • TTpu 

3T0M OKa3bIBaeTCSI 1 'ITO Mhl M0)KeM 0DHChIB8Tb TaKHM o6pa30M zkcnHHOp

HhIX qacTHil, HanpHMep, 4 nenTOHa H 8 6apBOHOB. B 3TOii: cxeMe HeT Mee-. 

Ta ,llllSI TpHnneTOB qacTHU, Il03T0My 3KCnepHM8HTanbHOe o6Hapy»ceene, 

HanpnMep, KBapK0B np0THB0peqnno 6bI ee OCH0BaM. Ha 0CH0Be BhICKasau-

g 



HbIX npe.anono)KeHHI'i, B p83ttene 13 p83BHB88TCSl reoMeTpH'i8CK8B CX8M8, 

CBSI38HH8B C paCCM0Tpem1eM ypaaHeHHit '18TbipexMepHoA noaepXH0CTH 

a m -MepuoM nceaaosaKnHllOBOM npocTpaHcTae. Kos«jxpuuHeHThI 6.Y,1.}t, 

onpeaens10wue reoMeTpmo noaepxHocTn, aaaaroTcH a au.ae 6unuHeitHbIX . 

KOM0HHBllHfi CnJIH0p0B BHl18: 

uJ--_pk = 1J' B,1.,p1<. °'1' , ( 11) 

rne B;...pk. - H8K0Topas M8TpHU8 H3 anre6pbi MHOrOM8pHblX Q -MaTpHile 

3aTeM 1tnS1 cnuuopa ,:P nocTynupyeTcs ypaaueHue, nonyqaroweecsr ua 

ypaaHeHHSI .UupaKa ( c_ uyneaoit Maccoi1), aaMeHofi 06b111Hoit npouaaonuoA 

cnuuopa Ha K0B8pH8HTHyro. 8 pe3ynbT8Te Mbl npHX0llHM K '{8Tbipexqiep

MH0HH0MY B38HM0JleitCTBHIO C 1/-A. aapH8HT0M. 11uTepecHo 0TM8THTb, 'IT0 

B reoM~TpH'l8CK0it CXeMe ecTeCTB8HH0 nonyttaeTCH HecoxpaueHHe 'i8T

H0CTU B cnaGoM B38HM0ll8tiCTBHH. B paanene 14 CX8M8 K0HKp8TH3HpyeTCSl 

ans onucaam1 cna6brX aaauMoneticTBHA 4 nenToHoB u 8 6apuouoa. npu 

paccMarpeHHU cna6bIX B38HM0Jl8tiCTBHA nenT0H0B ucnonb30B8HHe 38K0H8 

coxpaaemrn MiOOHHoro aapsna H coo6pS>KeauA cooTaeTcTBHB M~Jly Knac-. 

CH'18CK0it H KB8HT0B0M TeopHBMH npHBOJlHT K narpaWKHaHy B38HM0Jleti

CTBHB B BHlle np0H3B8ll8HHB 38pIDK eHHbIX T0K0B: 

X,nt;: i~jt j jc1...=(?r,(1+(G)vp-erl1t-rsJv1.). 02> 

npH BKnIO'f{8HHH B CXeMy 6apHOHOB, np8}KJl8 acero Mhl npHX0JlHM K pe

ay,,bTaTy 06 yHHBepcanbH0CTH cna6b1X B38HM0Jl8itCTBB8, K0T0pbIA cneny-

eT H3 Tpe60B8HHH, 'IT06bI re0M8TpnqeCKH8 ypaBHeHHSI BWTeKarut H3 

H8K0T0P;gr:-o narpamKH8Ha • .Uanee MbI H8X0JlHM, 'IT0 Kpo~e sneKTPH'18CK0-

ro 38p~,tta cywecTayeT ewe 0JlHH coxpaHHIOWHiiCH 38p~Jl F' , K0T0phIA 

. nepeH0CHT Ha 6apHOHbl fi0HSITHe M!O0HH0ro aapgna. CoxpaueuHe 38pHJl8 

P npu ~i1tl K BhmonueHHIO npaaun oT6opa I A SJ .f J , fl S = /:l, q . 
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IlpH. ST0M ·B .onpe.a.eneHHH MaTpHU .a.mi 6apHOHOB eme 0CTaeTCSI np0H3B0n, 

K0T0pbifi IIpHB0.!J.HT K naHrpaH>KHaHy B38HMO.a.eiiCTBHSI C Heonpe.a.eneHHblM 
. 0 •' . . .. . . /17/ 

napaMeTpOM • K0T0pbiii II0'ITH T0'IH0 'coana.a.aeT c yrnoM· Ka6n66o · •. 

~.,,, ~ f£ ( y.,. I J ( :t +; i + J ; 
J = Co.s I}[-::-~"+ pn - i"z.-_ Z+ 1°] ~ . (13) 

sh, 0 [p Y11 + i 0 :-4- :z+a D + ii. L, -1 , 
r.a.e MbI onycTHnH Mem:.a.y CIIHH0p8MH M8TpHUbI r,,l. ( 1 + 6

5
.) ; YO I t O -

KoM6nuaunn nonett 2°. I\; ·onpe.a.eneHHe J .a.aHo a (12). KpaTK0 06-
' 

C}')K.!J.88TCSI OTH0W8HH8 nonyqeHH0I"0 narpaIDKnana K H3BeCTH0My narpaH-

>KHany Ka6n66o. 

Typa pacna.a.oa 

Ilo.a,qepKHB88TCSI Bm!{H0CTb II3MepeHHH ( V I A.), CTpyK-
4- ... 

~- ~ Ae-J. 

PeaynbT8TbI1 B0We.a.wHe B .a.HccepT8UHlO Heo.a.HoKpaTH0 .a.oKna.a.braa

mICb. HS Me>K.a.ynapo.a.HhI.X H BCeC0l03HbIX KOH<pepeHllHHX, Ha cecCHSIX OT.a.e-:,, 

neHHSI .H.a.epHoil: <l>H3HKH AH CCCP H ony6nuKoaaHhr B pa6oTax /1-11/ 
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