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0 HEKOTOPbLIX 3P®PEKRTAX HEJIOKAJHHOCTA B HENMOYKE
C JTAJIBHOAEUCTBUEM B YIPYIOll CPEJE

A. M. Baticnan, A. II. IIymunuyesa
(Hosocubu pck )

B mocnemmee BpeMa MHTeHCHBHO pa3BUBaeTCA HeJIOKaJbHAsA TeOPHA YIPYTOHd Cpefsl
[*+3], TecHO cBA3aHHAA € TeOPUEH KPUCTAIINIECKON peImeTkru. B ¢BA3KM ¢ 5TUM mpejicTaBIAeT
uHTEepeC MccaefoBanne 9¢(eKToB HeJOKAJIbHOCTA B PAMKAaX IPOCTEHINeHl MOJeNN IeMOYKN C
CIIaMu JadbHOJEeRCTBYA. B JanHoil pa6oTe IPUBORATCA HEKOTOPHle HOBHE PE3yJIbTATH, II0-
Jy9eHHEIe B 3TOM Hampasienmu. B m. 1 paccmarpmBaercs cTpyKTypa (yHEaMEHTaIbLHOTO
pellleHNsA ypaBHEHHA [ABIGKEeHUA IeNodku. IIokasbiBaeTcs, 9TO OHA OHpeflesIsieTcs pacmpe-
JelleHIIeM KOPHEH olleparopa yOpPYroil SHepTUN B KOMILIEKCHOH IIOCKOCTH BOJHOBHX YHCEII,
prYeM 9UCJI0 CYHIeCTBeHHBIX KODHeH CoBIafiaeT ¢ 9HMCJIOM B3aHMMOJEHCTBYIONIMX COCeIeil.
ITpuBofaTCcA BRpasKeHUs GyHKIuA ['prEa A/1a HeorpaHWYeHHOH NENOYKH ¥ JJIA OCHOBHBEIX
TPAaHMYHHX 3a/la9 JJIs MONYIemouKn. [[Js melouek ¢ JOKaJIbHBME JedeKTaMu CTPOMTCA aJl-
TOPHUTM, IO3BOJAINIA HaX0o uTh QyHKIuEM I'prmEa Takoil memoyknm depes ¢pymEKmmu -I'pumHa

HUfeaJbHON I[eTI0YKN.
PasBuTHI annapaT IPUMeHSeTCA B 1.2 AJIA MCCIeJOBAHUA BOIPOCA O CTATHYECKOM YII-

PyroM B3aHMOMAEHCTBUH [edeKTOB BO BHEIIHeM HoJe. IJoKaskBaeTcs, 9TO COOTBETCTBYIOMIASA
9HEePTUA OTJINTIHA OT HYJs, KOIJla B Ilen0YKe B3aNMOAEHCTBYIOT He TOABKO OiisKaiimme coce-
. Ee 3aBUCHMOCTH OT DAaCCTOAHMA MEKAY AedeKTaMu HOCUT HEMOHOTOHHHIH XapakrTep.
B cBssu ¢ 5TEM TaHHOE B3aWMOJIEHCTBIIE MOKET CIY}KATh OJHNM N3 MeXaHU3MOB o6pasoBa-
HAS YCTOMYMBHX KOMILIEKCOB IeeKTOB MpH MX CONVIKEHNU HA PACCTOSHNE IHOPAJKA pajuy-
ca CHJI JaJbHOHeiicTBHA. B 3aKilouenue paccMaTpHBaeTcs: B3aumMofielicTBHe JiefeKTa ¢ rpa-
HUIell BO BHEIIHEM IIOJIe.

1. YpapHeHHe ABWKeHHMS HEOMHOPONHOM mMEmOYKH, PacCcMaTPUBAEMOl B
rapMoHmYecKoM mpulimKeHnn, uMeerT Bup [*]

p(r)u(n,t) -+ 210 (n,n)u(n,t)=q(n,t)

3mech ¥ U ¢ — CMeMeHNsA M BHENIHWE CUJIH, 3aBHCAINUE OT KOOPAMHATH 1

u BpeMeHH ¢ p (n) — Macca atoma ¢ Homepom n; @ (n, n ) — Agpo omepaTopa
yupyroit sHepruun ©, yIOBIETBOPSOMEee YCIOBUAM

O (n,n')=D(n'. n). 20 (n.n')=0 (1.1)

n

Orcioma camegyer, aro @ (n, n’) mpegcTaBUMO B BHJE

@ (n,n') = P(n)d(n—n))— ¥in.n),  P(n) =¥ (n, )

rae ¥ (r, n ) mMomer GHTH HATEPIPETHPOBaHA KaK JKECTKOCTH a{deKTUBHOI
YUPYTO#l ¢BA3M MEXKIY ATOMaMH ¢ HOMEpaMH 12 U n . B HEKOTOPHIX CJydYasAx
ynoGHee ucmonnzoBath ¥ (n, n ), aeM @ (n, n'), B 0c06€HHOCTHE IPU PACCMO-
TpPeHHH TpaHm9HBIX 3afad [°]. IIpegmomaraercsi, 9TO TUCJIO B3aMMOJEUCTBYIO-
mux cocemeir N koHegro, T. e. ¥ (n, n) =0, eciu [n —n' | >N.

Hapangy ¢ ¢pyErmusamu or n u ¢t 6GygeMm paccMaTpuBaTh MX (yphe-o6passl,
A KOTOPHIX COXpaHMM TO ke o0o3HageHHe, HO ¢ aprymeHTaMu k 1 o . Hanpn-
mep, [?]

u(k,0) = 2\ diw(n, 1) eitm-ot

n

npudeM k mpuHaguaeskutr cermeHty |k | < .
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Ecam memogxa ofHOpomHA, TO
p(Ry=py, D, n)=D,(n—rn"), ¥ n)=¥(—n)

u ypasHeHue ABwKeHus B (k, o)-mpeficTaBIeHNE MPUHUMAET BUJ

Dk, 0)ulk, o) =1— olp, +DPy k) u %, 0) = q &, ©) (1.2)
TIe
N
@, (k) = 2 D) ¥o(n) (1 — cos kn) (1.3)

B cuny nepuoguaroctu @, (k) moaHoCTHIO onmpefiensiercs 3afaHueM B MOJI0-
ce | Rek | <t woMmaexcHO# miocKocTH kK ¢ OTOMKAECTBIEHHEIMH COOTBET-
CTBYONIUME IPAHHIHEIMY TOYKAMM, TAK UTO HOMycTHMOM 06aactbio k ABIsercs
KOMILIEKCHBI#A muauHap K.

Pacemorpum coitctBa D, (k) pasa k & K. IlpepnonouM Aas DPOCTOTH,
uro 3peKTuBHbIe yupyrue cBAsu ycrodumssl, 1. e. ¥, (n) > 0. Torma upu
k e K pyurmua @, (k) He uMeeT KOpHe# Ha BeleCTBEHHOW M MHUMOH 0CAX,
KpoMe fABykKparHOoro Kopus k, = 0. U3 wactHocTm m BemecTBeHHOCTH D, (k)
caenxyer, 9o ecau k,, — Byab @, (k), ro Hyaamu asasiotes Taxwe k,,, —k,,
—Fk .

Cormacuo (1.3) ¢ymruua @, (k) Gymer moauHoMoM cos k cremeHm /V;
OHUM u3 HyJe#l sToro moamHoma Oymer cos k, = 1. O6parHas QyHKIUS
G, (k) = ©,7t (k) 6ymer ¢ypre-obpasom cratugeckoit pyHruunm ['puna mmus
HEOTpaHWYEHHON memouru. Ty QYHKIUI0 MOKHO PA3I0KUTH HA MpocTednine

apobu
N—1

1 sin kqy,
Go (k) = 2¢0 (1 — cos k) mzz'd Dy’ (k) (C0s k — cos kyp) (Im &y, > 0)
N
Cy = Z n*¥, (n)
n=1

re ¢, uMeeT CMBICJI YIPYTOr0o MOAYJIA B JIMHHOBOJHOBOM MPUOIMKEHUN.
AHajoruuHOE pasioKeHMe MMeeT MeCTO M [JIA AMHAMHYecKol (yHKIum
I'puna
N—1
sin ky, (0)
4 @y (ky, (0)) (cos k — c08 kyy (@)

Go(k,0) = Oyt (k, 0) = — (Im k,, () > 0)

rae ko, (o) — xopru @) (k, ©).

Jdra Qopmyma BammcaHa B IPEAIONOKEHHH, YTO KOPHHU k,, (w) mpocTie.
OGobmenme Ha ciaydaif KpaTHEIX KOpHeil, KOTODHI BO3HMKaer, HalpuMep,
IJA 9acTOT, COOTBETCTBYIOIIUX HKCTPEMyMaM Ha AUCIEPCHOHHON KPHBOM, 0de-
BHUJIHO.

B (n, o)-npeacTaBieHnN MOKeM 3alHCATh

Go(ny0) = D) o (Im ,, () > 0) (1.4)
m=0)
B CTaTNYEeCKOM cJIydaeM nmMeeM

. ik
ioFm 7l

S e~ (Imk,>0) (1.5)

m=]



A. M. BAUCMAH, A. II. ITYTHHIIEBA 115

B gacrHOCTH, IpU B3amMOJEHCTBMYU [BYX coceflell mocieqHee BHparKeHHEe
NPUHUMAET BHUJ

1 1A
Go(n) =%K{_Inl+2va(1+a)] (1.6)
—_— W (1
— T V), a=4qgﬁ (1.7)

QyHgameHTanbHoe pemeHue ypaHeHms (1.2) moaygaerca gobaBieHHEM
K (1.4) ofmero pemeHHs COOTBETCTBYIOMIEr0 OMHOPONHOTO ypaBHEHUS

D [ m" 4 w1 (Tm ey (@) 20)
m=0

31ech o, Bm — IpomsBodbHEE HocTostHHEIE, OTCIOMA BUAHO, 9TO CTPYK-
Typa $yHIaMeHTaIbHOTO pemleHus MOJHOCTHIO OIpPeNeNAerca pacipe/eieHaeM
ropueit @, (k, w), pacmoNo;KeHHHX B KOMILIEKCHOM muamagpe K.

Ilpu paccMOTpeHME I'DaHHYHHIX 3a7ad yHOoOHO MCIONb30BaTh QyHKIMH I'pHHA 5THX 3a-
Jad, KOTOPHE MOJKHO HOJIYINTh U3 (YHIAMEHTAJILHOTO PEINeHUs HAMJIeMKAIUM HoAG0pOM
IIOCTOSAHHKX Oy B Py, ITO0H YIOBIETBOPSINCH COOTBETCTBYIOMUE IPAENYHEIE YCI0BHuA. Dop-
MYJUPOBKY I'DAHHIHHX 3a7]a9 ¢ 3aJAHERIMH B I'PAHMYHOM 0GJACTH CHJIAMH (CMEIIeHNAMI)
MOKHO HOJY9INTh W3 PacCMOTPEHHHX YCIOBUHA B 0GJIACTH CONPAMKEHAA 1EH0IeK, COCTOAMIX
73 aTOMOB PasHEIX COPTOB, IPW CTPEMIIEHAX K HYJI0 yODPYTHX CBA3ed, XapaKTePH3yOIMUX
B3aHMoOJeiicTBHe MemAy Uemouxamu. COOTBETCTBYIOmMAsA IPaHWIHAA 061acTh, OUEBHMHO,
onpeNenseTcs PajEycoM ciil fanbHOAeicrBusa. ITogoGHas GopmymnpoBKa 3ajad pamee OH-
Jla paccMoTpeHa B [5] musA ciydas cIiIOmHOE yHpyroit Cpefh ¢ CHIaMX [aJbHONEHACTBHA.

Onycras HecJIOyKHBIE, HO JOCTATOIHO TPOMO3JAKME BHIKIAJKM, aHAJOTHI~
HBle mpojedaHHEIM B [°], mpuBegeM BHpa)KeHHWA CTATHMIECKUX  (QYHKITHH
T'puna gaa mpaBodl mMoJyHemoYxkm ¢ B3aMMOMEHCTBHEM IBYX COCeMei.

Jlasa 3amagu ¢ 3ajaHHBIMA B TPaHUIHON 06JacTH CHIAMHU

J(»n,n'>0) (1.8)

Dik,]n—-n'l+ eih‘l(n+n’)
2Va(lFa)
dra QYHKIMA YOOBIETBOPSAET OMHOPOTHEIM CHJIOBHIM YCJIOBHAM B T'DaHnd-

HOoit oGmactm n = 0, 1.

CoOTBeTCTBEHHO [JA 3aa9H ¢ 3aJaHHBIMHM Ha T'PaHHIe CMeMeHnAME MOJIy-
gaem (r, n’ > 0)

Go(n,n’):——% In—n'|—(n+4n')+

4
Go(n,n’)_—gc—o-Hn——n’[—}—nﬂ—n’—

eik,(n+n’) _ eikl( n—-n’)

2V a4 a) ‘ (1.9)

(1 _ 8”””) (,1 _ e‘“ﬁn')
14+ a— 14 a)
Jlerko IIPOBEPUTH, 9YTO YOOBJETBOPAIOTCA OOHOPOAHbIE T'DaHNIHbIEe YCI0BUA

Gy (0, n') = Go (1, n') = 0 (n" > 0)

[Tepeiinem Temeps K moctpoeHuio GyHKIME ['puHA IAA MENOYKH, COfepsHa-
meil JoKanbHBE AePeKTH, OTPaHHIMBAACH [AJA HPOCTOTH CJIYydYaeM CTATHKHM.
Crmoco6 mocrpoeHums Oymer aHajormdeH mnpepaoskeHHomy B [°]. O6GosHagum
V (n) xaparrtepuctugeckyo ¢yHrumio obaactm V, comepmameil /Ny Todex,
B3aMMOIEHCTBHE KOTOPHX ONMCHIBAETCS MPH IOMONLM «HCKAKEHHBIX» YIPYTHX
cpaseir. Agpo omeparopa ympyroit sHeprum @ mMoKHO HpegcTaBUTH B BUIE

© (n, n) =D (n—n) + Dy (n, n)

roe Oy (r, n ) xaparrtepusyer gederrts, tak aro Dy (r, n ) 5= 0 TonpKO HPHU
n, n’ & V. Ouesugno, Oy(n, n’) ynosuersopaer ycaopuam tuma (1.1).

8*
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Ypasuenue i1 pyuxnuu I'pusa G (r, n ) B ouepaTopHO# dopMe 3ammIIeT-
cA ciegyomuM o0pasoM:
DG 4 DvG =1
rge I — equHMIHEIL omeparop.
IIpumenerne K ofemm gacTAM mocJefoBaTeabHO omepaTopoB G, m OvG,

maer
G = G, — G,0vG (1.10)
AvG = [Py + DyG Dyl G = DvG, (1.11)

Omneparop A4y yposiaerBopser yciosmam tuma (1.1) u, cregoBarennHo,
BoOOMIEe TOBOPA, He mMeer obparHoro. OgHaKoO Ha CHel@aJbHOM Kiacce QyHK-
nquii fy (n), cocpefoToueHHHX B ofaacTe V U yIOBIETBOPAIIUX YCJIOBHIO

dfv(n)=0
n
Oo0paTHHI omepaTop CYMECTBYeT W OIpefelsaercsa H3 ypPaBHEHHA

AvAvi=Av4y =1y

rge /v — omepaTop UpPOEKTHPOBAaHMA Ha yKasaHHOE HPOCTPAHCTBO (QyHKITHIA.
Ero appo mMeer Bup

Iy (n, ) =V(mV®)[S(n —n')— N,

rae § (n — n ) — cmmBox Hponerepa.
ITpumenss k o6enm gactsm (1.11) omeparop Av ™! u mopcraBIsAsa pesyabTaT
B mpasyio gacth (1.10), momygaem

G = G, + GPvG, (1.12)
Py = — OyAy 'Oy =— Dyt - IyGoly]™ (1.13)

Beemennsie 3mech o0paTHEE OmepaTopH cjaeAyeT MOHMMAaTh B YKa3aHHOM
BHIIIIE CMBICIJIE.

IToguepkHeM, 9TO B BTHX COOTHOIIEHHAX (G, MOKeT OBITH He TOJBKO (yHK-
nueil ['puHa HeorpaHWMYeHHON MEenoYKM, HO W (PyHKOuedl I'pmHA KaroH-mmbO
rpaBEngHO 3agaqu. IIpu aToM yKasaHHEIEe QOpPMYJIE 6YIYT faBaTh BHIpasKeHHE
¢yHRnun I'puHa cOOTBETCTBYIOMEH IpaHWIHON 3aJadd AJA MENOTIKHA ¢ AedeK-
ramu. [leficTBUTENHHO, CIIPABEAIMBOCTD COOTBETCTBYIOMMUX ONHODPORHHIX Ipa-
HHYHBIX YCIOBHE A G HemocpeacTBEeHHO BHTeRaer u3 Buma gopmynsr (1.12).

PaccMoTpuM sl mpuMepa LENoYKy, B KOTOPOil MMeeTcss OfUH eQeKTHEI aToM ¢ HOMe-
pom m. IIPeAmONOKAM, UTO HCKA;KEHH CBS3W TONBKO MejAy fedeKToM U ero GamxaiimuMu
cOCefIAMH, TaK ITO

Yim m—1)=¥¥(m m+1)=¥Y,(1)4+%

Iloce COOTBETCTBYIOIINX BEIYUCICHU HAXOAMM BHIPAyKEHHUS [JIA HEHYJEBHIX 3JeMEH-
T0B MaTpunEr Py, (n, n') (r, n’ — m — 1, m, m ++ 1)

ay — a1+ a2 — az
Py ny=—rr—w a1+t a2 ai—2asfas az—as (1.14)
— ag .ag — as as
ag — Y71+ ALGy (m, m)ALy, ay = AL4Gy (m, m)A, (1.15)

a3 = @1 4 AG,
tae A; 0603HAUAET OHEPANVIO NEPBOil PasHOCTH, NPIMEHEHHOR B 3aBHCHMOCTH OT PACIOJO-
3EHAA 3HaKa o mePBOMY WJIM BTOPOMY apryMeHTy G, (m, m), Hampumep
A_1Gy (my, m)A; = [Gy (my, m) — Gy (m + 1, m)]A; =
=Go (my, m) — Gy (my, m — 1) —Gy(m+1,m)4+Gy (m + 1, m — 1)
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2. Oyrernunm 'pmHa, Kak yse orMedatoch B [4%], OKasHBaIOTCA BechMa
YHOOHEIM ammapaToM AJIA WCCIENOBAHHS YUDPYrOd HEPrUHM B3amMOJeHACTBHUA
mefeKTOB BO BHelmIHeM moJe. PaccMoTpuMm cHagasa HeorpaHHMYEeHHYIO Iemod-
Ky, Ha KOTODYIO JelicTByloT cuii ¢q. Ee sHeprmio MoXHO 3ammcaTh B BHJe

© = dgmu(m)= 2 ¢()G(n,n) () (2.1)

O6o3HaguM gepes u, () — cMemeHns maeaabHOM MEMOYKH, COOTBETCTBYIO-
mue cuiaaM ¢ (n), a gepes @, — ee sHepruto. [logcraBnsasa (1.12) B mocaegaee
BHpajKeHHe, MOJyJaeM

D=0+ O*, O*= D\ ue(n)Py(n,n)u(n’) (2.2)
n,n'eV
rge @* Mo)KHO WHTEPIPETHPOBATH KaK 9HEDPIHWI0 B3aWMMOIEHCTBHA [e(eKTOB
C IOJIeM U,.

PaccMorpmMm mpocrefimmit mpmMep, HMIMIOCTPHPYIOIMUA B3amMOIeHCTBHE
nedeKTOB ¢ IOJeM OJHODPOXHOH medpopmamum u, (n) = n. IlycTs aToMH ¢ HO-
mepamu 0, 1 mm, m 41 coenuHeHH KedeKTHEIMH CBABSAMHE C XaPaKTePHCTHKA-
Ma ¥ = ¥, (1) 4. Ilogcaer smeprum P* naa Takmx HePeKTOB TPUBOLUT
K CJIeRYIOIeMy BHPaKeHHIO:

O = — v Tem 0 (M= Mle(m) =MALG (m) (2.3)
Jlua memogru ¢ BsamMmopelicTBueM ABYX cocemeir 3 (1.6) m (1.7) Haxommm

gm)y="2 I (YT F+ oa—7) a)pm

JT0 — 3HaKomepeMeHHas (QYHKOWA m, mcde3apmas npum m  oo. llpm
sroM D* cTpeMmTCA K DpeNeIbHOMY 3HAYeHUIO

OF =

P +¢(0)

COOTBETCTBYOIEMY YABOEHHON 5HEPIMM B3aWMOMENCTBUA M30JIHUPOBAHHOU [Ie-
¢derTHOI cBs3m ¢ moaeM u,. PasEocTh O — Do* MOKHO MHTEPIPETHPOBATH
KaK pHepruio B3amMofelicTBUA JAedeKTHEIX CBA3eH MeKAy co6oi B mole OfHO-
poxHo# medopMarum. ITa 9HEPTUA NPONOPIUOHATILHA g (M) |, CIeK0BaTeIBHO,
ABJIAETCS HEMOHOTOHHON (QyHKnmed m. Jlerko mokasaTh, 9TO 3TOT pe3yJbTaT
0CTaeTCA B CHMJIE M JJIA MEeMOYKH ¢ B3aMMOeACTBHEM 0OJIBIIEro 9Mcia Cocemen.
Haobopor, ecam BsammomeficTBEIEM MEXKIY BTOPHIMH COCENsIMH MOKHO IIpeHe-
Opeds (@ — o0), 10 g (M) -0 u D* — DO * — 0.

ABasnormaHH# 3QPeKT mMeeT MeCTO W IPH B3aWMOJLEUCTBHE ABYX AedeKT-
HEIX aTOMOB ¢ MCKaXKeHHBIMHU CBA3AMH MEKAY aTOMOM M ero OamKaimwuMu
cocemsiMU. ITH CBA3M XapPaKTePHU3YIOTCA TeM Ke IapaMeTpoM 1\, 9TO W BHIIIE.
Pacuer coorsercTBytomeit sHeprum O* miasa moasa u, (n) = n gaeT BEIpAKeHHe

OF — 2297+ A2 (g (0) — g (m))] (2.4

roge m — pPAacCTOAHHE MEXOY ﬂBQ)EKTHHMH aTOMaMHu.

HeMOHOTOHHEI XapaKTep 3aBECHMOCTH SHEPIHH B3aMMOJEHCTBHEA TaKAX ieeKTOB OT
PacCTOSHWS MEXKAY HUMHI 03HAYaeT, UTO YKa3aHHOe B3amMoOJieHCTBHEe MOKET ABIAThCA Of-
HEM M3 MEXaHA3MOB 06Pa30BaHMs YCTOMIMBHEX KOMIUIEKCOB leeKTOB DD WX COIMKEHNN Ha
paccTosiHme DOPAAKA pajmyca faiabHOfedcTBrsA. CielyeT 3aMeTUTh, YTO OTCYTCTBHE B3aUMO-
HeiCTBUA MEKIY HefeKTaMu B memodke 6e3 CHII JAJIbHONEHCTBUA ABJISAETCA OTHOMEDPHEIM d¢-
dexToM. B pemeTke Ipy HaJIWIA¥M BHEINHETO IOJA Ae(eKTH B3aHMOAEACTBYIOT MKy coboi
OpU9eM COOTBETCTBYIOIIAs DHEPIHA 3aTyXaeT ¢ POCTOM PACCTOAHHAA MeKy HUMH IO CTeIeH-
HOMY 3aKOHY. IIpH «BKIIOYEHHH» CHJI JaJbHOMNEACTBHA J06aBATCA 3HAKONEPEMEHHEIE BKC-
HOHEHNWAJIbHO 3aTyXalIue WIeHH, KOTOPHE MOIYT CYIMECTBeHHO HM3MEHATH OHEPTHI0 HA
PacCTOAHAAX IOPAAKA pajmyca HAJIbHOJEHCTBHUA.
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IlepeiitemM Tenepb K BONPOCY O B3aMMofelicTBHEM fAedexrta ¢ rpamnned. IIpm 3amaEHEX
B rpaEM4HON ob6acTh cuiax Bropas gopmyna (2.1) Ays sHepruy MeNoYKN 0CTaeTCd CIpaBef-
maBoit, ecanm G — Qymrmusa I'punpa fammoil rpammgno# sajadu. OTCoa claefyeT cupaBel-
IEBOCTE (2.2) mas @O*, npudem B BHpakenne (1.13) gna Py HEeoOXOIUMO IOJCTAaBUTH COOT-
percTByomy ¢yakmuio I'puaa G,.

PaccMOTpUM B Ka49eCTBE MILIIOCTPALHK MONYOECKOHEIHYH LEMOYKY ¢ B3aNMOJeliCTBIEeM
JBYX cocefiell, B KOTOPOU MMeeTcs OOHE AeeKTHEH aTOM YKAa3aHHOI0 BHIIe THHA. ITycTs Ie-
IIOYKA DOJBEDK €Ha ORHOPOAEOIH medopmarun ma GeckomeuEocTH (4 (R) ~ N OPH n—> o),
IpHUeM B ee HaUaJle HIPHUJI0KeHA COOTBETCTBYOINAA ypaBHOoBemmBapomad cuiaa. [Ipn mo cmm
(1.8) merpynmo HaWTH cMmemenws B GesmedeKTHOU MEIOYKe

Aikm

"Te2Valto
IMoacraBassa Bo BTopoe pasencTso (2.2) m mcmoassys (1.14), (1.15) n (1.8), moxygaem
by +b2eik1’m+ b362iklm

ug (n) = (n>0)

O* =
b4—|—b5e
2 Vita 214+« (Vita )
T Ty e —4H* c ( Va !
1+a 2(1+a)(1/1+a 1\]
ayp + co Va +a/
(1 1 1/1+a>? 140 ik 2 Vital1+20 2(1+40a)
e e T A Va "

3aece m > 1 — paccrosiEne fefeKTa K0 HAYaja HENOYKH. MOKHO IOKA3aTh, 9TO pas-
HOCTD @* (M) — D* (°0), KOTOPYI B JAHHOM CIydIae CIeAyeT WHTEpIPETHPOBATH KAK 9HEp-
THIO B3aUMOJIEACTBHA NedeKTa ¢ rpaHUIEH, SBIASETCA HEMOHOTOHHON (yHKIMeHd m. Amano-
THIHE 9peKT UMeeT MECTO M B CIIydae ;KeCTKOU 3a/IeJKK TPAHMYHON 00JaCTH, KOTHA u, (1)
HMeeT BH[
{ — e’l.kl’n.
=n——" (rn>0)

IIpn mopcuere u, mcmonsa3oBara ¢ymkmua I'pmaa (1.9). Boauciaenwe @* MoxHO OCy-
MECTBUTh IPM HOMOINY OPoIe/ypH, IPOBe[leHHOM BHIIe A mepBoi IpaHWIHOHN 3ajadd, UC-
mons3ysa (1.9) Bmecro (1.8). B pesyabraTe moayamm
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