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HacToruuasr pa6oTa nocBsr111eHa nocTpoeH1110 Teop1111 KBaHTOBaHHoro nonsr c He

noKanbHblM II cy111eCTBeHHO 11em111e11HblM B3811MOL{ettcTBlleM. 

npo6neMbI, CBH38HHbie C 11am1q11eM ynbTpaqmoneTOBblX paCXOLIIIMOCTeil B KBaH

TOBOll Teop1111 nonsr np11 noKanbllOM B3811MOL1ettCTBIIII, HBnHJOTCH OCHOBHblMII np11 

cpopMyn11pOBKe nocne)lOBaTenbHOil II 38MKHyToil Teop1111 MIIKPO'IaCTllU. Ycnex MeTO

)la nepenopM11poBoK 11e npeononeBaeT OCHOBHbIX TPYllHOCTefi Teop1111, a cKopee npen

CTaBnsreT co6ofi ycne111Hb1il nyTb 11x o6xo)la, np11ron11b1il B Tex cnyqagx, Korna oco-

60 Manb1e Mac111Ta6b1 npocTpaHcTBa. 11 BpeMen11 He 11rparoT cymeCTBennoil pon11. 

KpoMe Toro, nporpaMMa nepe11opM11poBoK He npo111na nnsr umpoKoro Knacca TaK 

H83bIB8eMbIX nenepeuopM11pyeMblX Teop11il. 

-TTO'lTII cpa3y lKe nocne Toro KaK 6b1m1 o6napylKeHbl TPYLIHOCTII C ynbTpaqm

oneTOBbIMII paCXOLIHMOCTHMII, B03HIIKno CTpe1vme1111e 6onee rny60KO BHLIOH3MeHIITb 

Teop11ro, HCXO)lfl H3 TeX 11111! HHblX ¢n3H'lOCKHX l!Lleil. Cpenn IlOilbITOK nono6noro 

po)la, IIMelOIJIIIX ylKe 3118'll!TenbHYIO IICTOpll!O, oco6o 6onb111oe MeCTO 3aH11Ma10T He

ll 11en1111eiluh1e Teop1111 nonn. HnlKe Mb! 6yneM paccMaTp11-

BaTb n11111b TO HanpaBneHl!0 B HenoKanbHO!i II HennneilHofi KBaHTOBOil Teop1111 nonsr, 

Korna CBo60JlHOe none C'lHTaeTcsr n0Kanb11b1M, a 11enoKanbHOCTb 11nu cymecTBem1asr 

uen1111eilHOCTb BBOLlllTCH TOnbKO BO B38IIMO)lel!CTBIIO. 

Bcerna C'll!Tanocb, 11 ne 6e3 ocH0Ba1111n, 'ITO Hen0Kanb11asr II Hen1111eilnasr KBaH

T0Bbie Teop1111 nonsr srnnmoTCH 0/lHIIMII 113 ua11Me11ee nocnenoBaTenbHblX 11 11a1160-

11ee )l81I0KIIX OT peallbl!0CTII nanpaB110Hllll B Teopuu 31leMeHTapHblX 'laCTIIU. Onua

K0 n nocnemme roab1 no11n1111cn onpe)lene1111b111 npaKTl!'lecK1111 1111Tepec K uenmcanb

l!Oll KBllllTOBOi'i Teopun 11on>1, CBH38Hllbiii C np0DO)lIIMb!MII 8KCrrep11Mel!TUMll no rrpo-
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BepKe np11MeHIIMOCTII i:mcnepc11OHHbIX COOTHOll!eHnii ll KBaHTOBOii sneKTPOAIIHaMHKH. 

C HOBOii SHepr11eii CTan nay'laTbC.11 Borrpoc, a TaK n11 Henpeo,qonnMbl TPYAHOCTII, B03-

HHKa!OWHe np11 <popMyn11poBKe HenoKanbHOii KBaHTOBOii Teopn11 rron.11? 

HaM XOTenOCb 6bi o6paTIITb BHHMaH11e Ha TO cymeCTBeHHoe o6CTO.IITenbCTBO, 

KOTOpoe CTOnb rny6oKO paa,qen.11eT CTpory10 aKCIIOMaTH'leCKYIO KBaHTOBYIO Teop1110 

non.11 (HanpnMep, <jlopMyn11poBKa BaiiTMaHa nnn <jlopMyn11poBKa Teopn11 BoaMymeH11ii 

Eoron106oaa) ll COBpeMeHHyIO, MO}KHO CKa3aTb, <peHOMeHonorH'leCKyIO HenoKanbHylO 

Teop1110 non.11. B noKanbHOii KBaHTOBOll: Teopn11 non.11 cymeCTBeHHOe MeCTO aaHnMaeT 

npe,qrrono:n<eHHe O xapaK-x:epe o6o6meHHbIX <pyHKUHli, KaKOBbIMH .l!Bn.lllOTCSI <pyHKUllll 

Ball:TMaHa nn11 KOS<p<pHUHeHTHbie <pyHKUIIII B paano}KeHHII S - MaTpllUbl no HOpManb

HbIM nponaBeAeH11.11M onepaTopoB non.11. 8To npennono}KeH11e CB.113aHo c orrpeneneHn

eM noKanbHbIX CBOil:CTB o6o6meHHb!X <pyHKUHli. IlpocTpaHCTBO o6o6meHHbIX <pyHKUHli 

-yMepeHHOI'O pocTa, CTaBlllee TpannUHOHHbIM npn paccMoTpeHHH KBaHTOBOll: Teopnn 

non.11, 6binO Bbi6paHo, KaK HaM Ka}KeTC.11, IlOToMy, 'ITO anecb IlOH.IITHe noKanbHOCTH 

o6o6meHHOii <jlyHKUHH BBOJ:{HTC.11 CTOnb npOCTbIM n ecTeCTBeHHblM o6paaoM, 'ITO na-
1 , 

, , }Ke Ha STOM oco6eHHO He aaocTpS:eTC.11 BHHMaHne. 8To, cocTaBn.11eT MaTeMaTH'leCKHil: 

l 
f 

t 

l 

<pyHJ:{aMeHT Teopnn • .Llanee H3 STOI'O 'IHCTO MaTeMaTH'leCKOI'O Tpe6oBaHH.II O xapaK

Tepe MaTeMaTH'leCKOI'O annapaTa. BbITeKaIOT Ba}KHbie <pH3H'leCKHe cneJ:ICTBH.11 ( CPT-

TeopeMa
1 

TeopeMa o noKanbHOii 

H Te!lo} • 

KOMMyTaTHBHOCTH, CB.113b CilHHa co CTaTHCTHKOii 

l.!TO }Ke npoHCXOJ:IHT B HenoKanbHOii Teopnn, ecnn OCTaBHTb B·CTopoHe paayM-

HYIO <pH311'1eCKYIO nne10 0 BO3MO}KHOM Hapy111eHHH npH'IHHHOCTH B ManoM? fpy6o ro

BOp.11, 6epeTC.II PSILI Teopnn B03MyllleHnii nn.11. S - l',faTpHUbI, COOTBeTCTBy10mnll: no

KanbHOMY B3aHMO)leiicTBHIO, H nenaIOTC.11 IlOilbITKH IIOJ:ICTaBHTb B MaTpH'IHbie sneMeH

Tbl TaKne <jlopM1jlaKTOpbI, KOTOpbie ycTpaHnnn 6bl ynbTpa<jlnoneTOBbie pacXOJ:IHMOCTH) 

coxpaHnnn yHnTapHOCTb s - MaTpHUbl H HMenn 6bl TaKoii BHJ:1, KOTOpblii IlO3Bonnn 

6bI naTb <popM<paKTOpaM IIOJ:IXOA.IIWYIO <pH3H'leCKyIO HHTepnpeTau1110. Ilpn STOM non

HOCTblO OTCYTCTByeT KaKa.11-nn60 IlOilbITKa J:{aTb onpeneneHHe HenoKanbHOll: npnpone 

Teopnn C 'IIICTO MaTeMaTH'leCKOii TO'IKH apeHHSI. Ilpn TaKOM IlOJ:IXO)le B03HHKaeT 

Macca paanH'IHblX TpyJ:IHOCTell:. 

11TaK, C OJ:IHOH CTOpOHbI, - CTporoe MaTeMaTH'leCKOe onpeneneHHe noKanbHOCTH 

H BBeJ:{eHHe CB.H3aHHOI'O C STIIM orrpeneneHHeM npocTpaHCTBa OCHOBHbIX <pYHKUHll:, Ha 

KOTOpOM CTpOIITC.11 BCe 3J:{aHHe noKanbHOll: Teop1111; C J:lpyroii CTOPOHbI, - IlOHCKH Bcne

ny10 <popM<paKTOpOB, MaH11rryn.11u1111 C paanO}KeHHeM S - MaTpHUbl no Teopnn B03My-
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meHHll:, IlOIIb!TKH naTb KaKy10-nn60 paayMHYIO <pH31I'1eCKy10 HHTepnpeTaUHIO OTJ:lenb

HblM MaTpll'IHbIM sneMeHTaM. Paan11'111e, KaK BHJ:IHO, orpOMHoe. 

HacTo.11ma.11 pa6oTa npeJ:ICTaBn.lleT co6oll: IlOilbITKY aocnonHHTb HMelIHO STOT 

npo6en npn <jlopMynnpoaKe nenoKanbnoll: KBaHTOBOii Teop1rn non.11. 

B nepBOH rnaBe m1ccepTaUHH nay'la!OTC.11 npocTpaHCTBa OCHOBHb!X II o6o6meH

HbIX <pYHKUHii, KOTOpbie MOI'YT cny}KHTb OCHOBOH nn.11 nocTpoeHH.11 nenoKanbJIOii TeO

p1111 nong. Ha11111 nanbHell:111ne nocTpOeHH.11 6ynyT OCHOBbIBaTbCR. Ha nay'leHHH npoCTt

paHCTBeHJIO-BpeMeHHbIX CBOHCTB penR'rllBHCTCKH-IUIBap11aHTHbIX o6o6meJIHblX <pyHK

unii BHJ:la 

DO 

K(x-x')== I. 
en n I ◄ l , ---0 8 (x-x), (1) 

n•O (2n )~ 

a 2 8 2 

rne 0----- + --ax2 ax 2 
¢11u11e11T0B I c n I 0• Paann'laIOTCR 

nnR paan11'IHb1X nocnenoBaTenbHOcTell: Kos<jl

cne1ly10mne BO3MO}KHOCTH 

C .,. 0 npn a > N 
D 

l 
en ~ 

I. ,al --1 < 00 , 

DO 

nno ( 2n)! 

_1_ 
n 

lim I c n a- 0 1 

n ➔ oo 

llm 
+ 2 

I .c n I =f < .. , 
,, ..... 

C 
__L_ 

D 

lim 1-nl =-0' 
n ➔ oo (2n} ! 

C .... L 

N - HeKOTopoe <pHKCHpOBaHHOe (2) 

'IHCno) 

(3) 

(4) 

(5) 

(6) 

l!m l __'.!_In = a 
2 < ... (7) 

n-+ .., (2 D }! 
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Cny,rnil (2) xopowo H3BeCTeH, ST0 TaK Ha3bIBaeMaSI KBaannoKanbHaSI <jiyHKUHSI, 

npnHannelKamasi It Knaccy 0606meH111,1x cpyHKUHil yMepeHHoro pocTa. 3necb nay"!eHne 

rrpocTpaHCTBeHHO-BpeMeHHblX CBOilCTB <pyHKUHOHanoB 0CH0BblBSeTC.11 HS 0'leBH!IH0M 

4 
onpeneneHHH, "ITO o6naCTb G F C R .!lBn.!leTC.11 H0CHTeneM HeK0T0poro <pyHKUHOHa-

na F , ecnn ( F, ¢)"' 0 nnsi mo61,1x ¢ ( x), paam,1x Hymo a 06nacT11 G.,. • TTpn 

ST0M rrperronaraeTCSI, "ITO TSKHe <pyHKUHH ef,(:x) coneplKaTC.11 B Knacce 0CH0BHblX 

<pyHKUHil, H 0HH !I0CTSTO"IH0 xoponm, "IT06bl <pyHKUHOHan ( F. ¢ ) cymeCTB0Ban. 

Ecnu MaKCHManbH0 HCII0nb30BSTb !ISHH0e orrpenenemie H0CHTen.11 qiyIIKUHOHana, 

T.e. HailTH MSKCHManbH0e rrpocTpaHCTB0 o6o6meHHblX WHKUHil TaK, 'IT06I,J rrpocTpaH

CTB0 0CH0BHblX <pyHKUHil eme coneplKano 61,1 X0Tb 0!IHY <pyHKUHIO- C orpaHH'leHHblM 

HocuTeneM, TO _Mb1 rrony"IHM cny'laii (3). 3To 61,mo cnena110 .LllKa<p<pe. 

B 0CTSnbHI,JX cny'IaSIX ( 4-7) 0K83blBSeTC.!l, "ITO nn.11 /lSHHblX <jiyHKUHOHanoB oc

H0BHble qiyHKUHH ylKe SIBRIIIOTC.11 aHanHTll'leCKllMH, T.e. ylKe He coneplKaT qiyHKUllil 

C orpa_Hll'leHHblM HOCHTeneM. nosTOMY Heo6XO!IHMO cqiopMynnpOBSTb orrpeneneHHe 

H0CHTenSI aHanHTH'IeCK0I'0 <jiyHKUHOHana. 
4 

O6naCTb G Fe C Ha3bIBaeTCSI H0CHTeneM aHanHTH'IeCK0I'0 <jiyHKUHOHana F 

orrpeneneHHpro Ha npocTpaHCTBe uenb1x <pyHKUHil f , ecnn oH MolKeT 61,1Tb Herrpe

phlBH0 pacwnpeH HS npocTpSHCTB0 <pyHKUHil, aHanHTH'leCKHX B 3SMKHyToil o6naCTH 

G F • 

HccnenoaaHHe CB0ilCTB o6o6meHHOil <pyHKUHH (1) nnSI cnyqaea (4~7) II0KS3a

no, "ITO B cny'lae (4) <pyHKUHOHan noKaneH, B cny'Iae (5) <pyHKUHOHan HenoKaneH, 

IIPH'IeM ero HOCHTeneM smnsieTCSI HeK0T0paSI orpaHH'leHHS.11 o6naCTb B rrpocTp~HCT

Be C4 , 4-o6~eM KOTopoil K0He'IeH n rrporropun0Hane11 f 4 
• B cny'laHX (6) n 

(7), aoo6me roaop.11, qiyHKUHOHan cymecTBeHH0 11enoKaneH, T.e. ero 11ocnTeneM SIB

n11eTc.11 BCe llp0CTpaHCTB0, 0/lHSK0 M0lKH0 C<pOpMYnHpOBaTb II0HSITHe npu6nHlK8HHOil 

sneMeHTapHoil nmrn1,1. 

B rnaae BT0poil cqiopMynupoBaHbl 0CH0BHble aKCH0Mbl HenoKanbH0il KBaHT0B0il 

Teopun nonH. 3a ocHoay aa.11Thl aKCH0Mhl Eoron106oaa 1 Menaeneaa, nonjlBSHOBa nnH 

noKanbH0il KBaHToaoll: Teopnn nonH. HaMeHeHHSI B HenoKanbH0il Teopun no cpaane

m110 c noKanbHoil cnenan1,1 B cneny10mux nyHKTax. Bo-11epa1,1x, Tpe6yeTcSI, "IT061,1 

S - MaTpnua 61,ma yllHTapuoil nuWb Ha MSCC0B0il o6ono'!Ke. BO-BTOPblX, Tpe6yeT-

CSI, "IT06bl pannaUH0IIHbl8 onepaT0pbl 

6 

\ 

I 
1. 

t, 
'•\ 

ii, 
'1 

at 

n 
6 S -l 

(n) -----:---:-:-:-~, S 
R (x1•···• xn) =· 6<,b(x ) ••• 6¢(xn) 

l 

(8) 

61,mn onepaTopll0-3H8"1HblMH o6o6meHHblMH <pyHKUHSIMH Ha 0!IH0M H3 rrpocTpSHCTB, 

aaeneHllblX B rrepaoii rnaBe. B-TpeTbHX, ycnoane MaKponpH'IHHH0CTH 3811HCbIBaeT

C.!l B cnenyIOmeM anne 

6 ( 6 S s-1
) =· o (9) 

6¢ (x) 6 c,b (y) 

BHe o6nacTeil G n Gt , rne 

X (; G, X >y ,(x-y)
2

>0 
0 - 0 

(10) 

X C:· G f • 0 2 2 . 2 
- L ~' (x -y) !;;, f (11) 

npn'IeM B o6nacTH G f Bb1pa1KeHne (9) nonlKH0 61,1Tb nporrop11110HanbH0 o6o6meH

HhlM <jiyHKUHSIMH BHna ( 1) na rronxon11mero rrpocTpaHcTaa HenoKanbHhlX o6o6meHHhIX 

qiyHKUHil. 

OKaa1,1aaeTCS1 nanee, 'ITO B cnyqae rrocTpoeHHSI paanolKeHn.11 Teopnn aoaMyme

HHii nn.11 S - MaTpHUbl 110 HenoKanbH0MY narpaHlKHaHy B38HMO!leilCTBH.!l rrpoucxo

!IHT yaenH'leHne HerrpH'IHHHOil o6naCTH OT 0/lH0I'0 II0pSl!IKS Teopnn B03MymeHHil K 

npyroMy. TToKS38HO, "ITO ST0 .!lBnSieTCSI llpS!MblM cnenCTBHeM YHHTSpH0CTH s 

MaTpHUbl. B cny'lae Man1,1x K0HCTSHT CBSl311, ecnn rrpHHUHIIHSnbHO orpaHH"IHBSTb 

ce6si Teopneil B03MymeHnil, HapyweHne llpH'IHHH0CTH Ha 6onbWHX paCCT0SIHHSIX oc

TaeTCSI B paMKSX 06bl"IHO norryCTHMblX BapnSHT0B HenoKanbHblX Teopnil. 

B TpeTbeil rnaae paCCMaTpHBaeTC.11 0!IHH H3 BapnaHT0B BBeneHHSI HenoKanbH0-

ro B3aHMO!leilCTBHSI nnSI 0!IH0K0MII0HeHTH0I'0 CKansipHoro Me30HHoro rronSI. narpaa

lKHaH CBo6onHoro nonsi 0CTaeTC.11 HenaMeHHblM, a B narpalllKHSH B38HMO!leHCTBHSI 

BMecTo rronsi ¢ (x) BB0!IHTCSI none 4) (:x) cornacHo 
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cf, (x) ➔ 41 (x ) •· f d 4 x ' K ( x - x' ) cf, (x' ) , (12) 

r11e K ( x - x') - o6o6meHHasi cpyHKURSI Tnna ( 1) na no11xo11simero Knacca HenoKanb-

HbIX o6o6meHHblX cpyHKUnll. Tor11a S - MaTpnua, nocTpOeHHaSI no narpaHJKRaHy B3a-

RM01Iel!CTBRSI c noneM cit (x) , no CTpyKType 6y11eT coBna11aTb C o6bl'IHbIM pSl/:lOM 

Teopnn B03Myl!leHnll, nocTpOeHHbIM 11nn nonn <p (x) c e11nHCTBeHHbIM oTnH'IHeM, 

'ITO o6bI'IHbie npn'IHHHbie cpyHKURR CKannpHOI'O nonn aaMeHSITCSI Ha q>yl!KURR 

A(x-x') ➔ D(x-x') ... 

(2rr)
4

l 

1 
f 

.. 2 
d 4 p [ K (p 2)] 

p 2 -m 2 +ic 

e 
Ip( z-z') 

( 13) 

Jlanee noKaaaHo, 'ITO nony'IeHHaSI S- MaTpnua KOHe'IHa B K8lK!IOM nopS1J:1Ke Teopnn 

B03Myl!leHnll R y110BneTBOPS1eT BCeM aKCHOM8M HenoKanbHOll Teopnn, ccpopMynnpo-

BaHHbIM BO BTOpoil. rnaBe. 

B rnaBe 'IeTBepTOll nay'IaeTCSI 11pyran B03MOlKHOCTb BBe11eHnS1 HenoKanbHOCTH 

B Teopmo, a nMeHHO, naMeHeHne nponaraTopa CB00011Holl qaCTHUbl. CornacHo on-

pe11eneHnIO 

A(x -x) =< 0 I T(<f,{x) cf, (x ))I 0>, 
1 2 1 2 

(14) 

npn'InHHaSI cpyHKUHSI He onpe11eneHa npn c0Bna11a10mnx apryMeHTaX x 1 .. x 2 • no

sToMy B npaByIO 'IaCTb ( 14) MOlKHO 1106aBRTb nI06yIO KBaannoKanbHYIO o6o6meHHYIO 

cpyHKURIO. Ecnn JKe TeopnSI HenoKanbHa, T.e. Mb! npnHnnnnanbHO He MOJKeM Hn'Iero 

CKaaaTb O noBe11eHnn 'I8CTIIU BHyTpn HeKOTOpoll Manon npocTpaHCTBeHHO-apeMeH

HOH o6nacTn, TO B npaBylO qaCTb (14) MOlKHO yJKe 1106aanTb o6o6meaHyIO cpyHKUIIIO 

an11a ( 1 ) na no11xo11Hmero Knacca aenoKanbHbIX cpyHKunii. 11 Mee~ nos TO MY 

/1 ( x 
1 

- x 
2 

) ➔ D ( x 
1 

- x 
2

) .. /1 ( x 
1 

- x2 ) + K ( x 1 - x 2) • 
{ 15) 

Jlanee npnBO!ISITCSI npnMepb! B03MOlKHbIX perynnpnaaunil. npR'Illl!Ol! cpyHKUllll R no

Ka3bIBaeTCH, 'ITO s - MaTpnua, noCTpoe1rnaH C IlOMOl!lblO nponaraTOpOB an11a (15), 

y11oaneTBOpHeT BCeM aKCl!OM8M BTopoll rnaBbI. 

8 

B IlSITOil. rnaae paccMaTpnaaeTCH Teopnn KBBHTOBOI'O O!IHOKOMilOHeHTHoro 

cKannpaoro nonn c cymecTaeHJIO nennaeil:HbIM aaanM011eil:cTimeM. nnoTHoCTb nar

paHJKHaHa aanHChmaeTcn B an11e 

f(x) - L/x) +·L 1(x), 

r11e L
0

, (x )- 06b1'IHb1il. narpam1mau cao6011Horo cKannpHoro nonSI, a 

.. 
L 

1 
( x) •-• g V ( cf, ( x) ) ,. -, g I 

n=·S 

Un n 
--,ct, (x). 

n! 

(16) 

(17) 

11HTyH!l'HBHO Morno 6bI noxaaaTbCSI, 'ITO TPY!IHOCTH KBaHTOBOH TeopnH nonn B03-

HHKaIOT B o6nacTH, r11e nom1 cf, (x) aenHKH, Jleil.CTBHTenbHO, cao6011Hoe Meao1moe 

none npe!ICTaansieT co.6oil: COBOKynHOCTb lleCBSI3a!lllb!X MelK!IY co6oil: OCUHnnsiTopoa, 
. 2 

T,e. 'IaCTllU, !IBHlKYIIlHXCSI B Kaa11paTH'IIIOH noTenunanbHOil: SIMe c/, • nl06oe .aaa-

HM01IellCTBHe, H3MeHSIIOIIlee Ha 6eCKOHe'IHOCTH no ¢ aCHMnTOTHKY KBaJ:tpaTH'IHOll 

SIMbl ( nanpHMep, ct,. ·4 ) npllBOJ:(HT_, xaaanocb 6bI, K TOMY, 'ITO HOBBS! CHCTeMa 

co6CTBeHHb!X cpyHKUHll B 3TOii H3MeHeH!IOil: S!Me yJKe KBPJ:lH!lanb!IO OTnH'IaeTCSI OT 

co6CTBeHHbIX cpyHKUHii OCUHnnSITOpa Ha npe11ene 6eCKOHe'IHOro 'IHcna CTeneHeil: CB0-

60J:lbl MolKeT 6hITb J:taJKe opToroHanbna ell (TeopeMa Xaara). Morno 6b1 noKaaaTb

csi, 'ITO ecm1 B3aHMOJ:(eiicTBHe BbJ6paTb TaKRM o6paaoM, 'ITO narpaHJKHa!I pacTeT 

C pOCTOM <f, MeJ:(neHHee <f, 
2 

, TO B TaKOll Teopnn 6yJ:(yT OTCyTCTBOBaTb TPYJ:lHOC

TH, CBSI3aHHbie c 6onbWHMH 3HeprHSIMH. 

O1111aKo oKaaanocb {aTo npoJ:teMOHCTpnpoaaHo 11a MOJ:tenH, onnCbIBaIOmell aaa

HMonei!cTBne CKanSipHblX Me30HOB C TO'Ie'IHblM q>llKCHpOBaHHblM HyxnoHoM). 'ITO ace 

3TH HHTyRTHBHble coo6palKe!IHSI own60'!Hbl, 3cpcpeKT 6eCKOHe'I!IOI'O 'Incna CTeneneii 

CB060J:lbl KBaHTOBaHHoro nonn OKa3bIBaeTCSI cymeCTBeHHbIM. Henb3SI I'OBOPHTb O 

KaKoil.-nn6o B03MOlKHOCTH paanoJKeHnSI CTaUHOHap!lbIX COCTOSIHRii nonHoro raMHnb

TOHHaHa no CTaunoHapHblM COCTOSIHHSIM CB06011Horo Ho • Cne110BaTeribHO, nocTpo

eHne no Teopnn aoaMymeHnil. KOHe'IHoll S- MaTpHUbI no Hennneil.HoMy narpaHJKna

Hy HMeeT Mano o6mero c H!Ieo.norneil., cornacHo KOTopo11 Manoe aoaMymeHHe Ma

no H3MeHSieT COCTOSIHHe CB060J:(HOI'O nonn. 

noaTOMY aaJ:(a'Ia CT8BHTCSI cne11yIOl!lllM o6paaoM. BoaMOlKHO nH cymecTBeHHO 

HennHeil:HOMy narpaHJKHaey Tirna { 17) nocTaBHTb a COOTBeTCTBHe YHHTapHyIO S -

MaTpnuy, CB060f1HYIO OT ynbTpaq>noneTOBb!X pacXO!IRMOCTeil: B KalK!IOM nopS11IKe Te-

9 



I 

I 

f 
I 
I 
I 
t 

f 
I 

l 

opnn B03MylUeHldl? CnoBa 'nocTaBHTb B COOTBeTC'.l'BHe' noHHMBIOTCH B .QyXe Me

T0ll0B CYMMHP0BaHHH paCX0llHIIIHXCSI PHll0B. 

Llanee npe.QnaraeTcsi nponenypa nocTpoeHHH K0He'IHoA S - MaTpHllhI no cy

mecTBenuo JIC1IHJiefiHOMY narpam1maay B38HM0.QeACTBHSI. 11.Qest C0CT0HT B cne.Qy

IOIUeM. KosclxliunneHTHble ijiyHKUHH B pa31IQ]K8HHH S - MaTpHUbl no H0pMa1IbHblM npo

H3BeACJIHSIM onepaTopoB noneli MQ]KH0 npe.QCTaBHTb B BH.Qe ijiopM81IbHbIX PSIA0B no 

npH'IHHHOH 4iYHKUHH fi (x) • HanpHMep, BO BTppoM nopH.QKe Teopnn B03My1UeHnA no 

g l11ISI narpa!I]KHaHa B38HM0AefiCTBHSI (17) KOSclxlinnneHTHaSI ijiyHKllHSI, CBSI38HH8Sl 

c ynpyrnM pacceSIHHeM 'IBCTHll, 6y.QeT paBHa 

2 
F (A(x -x )) ••g 

22 l 2 

n 
l: 

n•l 

n+2 11,,+2 

nl 
A" (xl-:i:2). 

(18) 

. nocTynnpyeTCSI, 'ITC PHll ( 18) SIB1ISl8TCSI BCHMnT0TH'leCKHM pH.QOM, npe.QCTBB1ISIIO-

mnM HCTHHHYIO ijiyHKllHIO F 22 B eBK1IH.QOBOA o6naCTH : - npocTpaHCTBa, r.Qe 

(x -x )
2<0 n A (x - x ) BemecTBeHHa n non0]KHTenbHa. ITpone.Qypa perynHpnaa-

1 2 l 2 

llHH BB0llHTCH TBKHM o6pa30M, 'IT0 HCTHIIHSSI F22 (A) YllOB118TB0pSieT ycn0BHSIM: 

1) ijiy11xu1rn F 
22

(A) orpaHH'leHa npn A ... ·\t-·eo ; 

2) ijiyl!KUHH F (A) HMeeT cymeCTBeHHYIO oco6eHHOCTb B KOMII1IE!KCHOA 
22 

A - nnocxocTH B TO'IKe A •· 0 ; 

3) B o6nacTH ManhIX nono)KHTenhHi.1x · A ijiyHKUHH F 
22 

(A) npe.QCTaBnHeT

CH B BHlle BCHMIIT0TH'leCK0I'0 PHAB (18). 

ITpennaraeTcsi Hecxonhxo npouenyp perynsipnaaunn. nocTpoeHHBH 5- MaTpH-

ua C00TBeTCTDyeT H01IOK81IbHOH KBBHTOB0A. Te0pHII II Yll0BneTaopsieT BCCM SKCII0MSM 

H01IOK81IbH0li Te0pHII nonsi (rnaaa II ). 

8 pa6oTe conep]KaTCSI '18Tblpe np111IQ)K8HIIH, r.Qe npnae.neHbl ll0Ka3aTe1IbCTB8 

HeKOT0pbIX TeopeM H ijiopMyn, np1rne.neHHbIX B 0CII0BH0M TCKCTe. 

OCHOBHb10 peaynbTBTbl i:mccepTaUHH .noxnaAblBl11IHCb Ha cecc11SIX OTl18110HII.II 

H.QepH0il (jlH311Kll AH CCCP, Ha BCCC0I03Hb!X H MC]KAyHapo.QHbIX KOHijJepeHUIIHX no 

iji11anxe BbIC0KIIX SHeprnil n ony6n11KoBaHb1 B cne.ny10mnx pa6oTax: 
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