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CYMMWPOBAHUE PACXOOALLINXCSA PAO0OB TEOPUM
BO3MVLUEHWA B NPEOENE CU/IbHOW CBA3U. ®YHKLUUNS
FEN-MAHHA-JIOY TEOPUN ?

H. M. Cycnaos”

Huemumym dusuveckur npobiem um. I1. JI. Kanuywv Poccutickotl axademuu Hayx
117334, Mocxea, Poccus

TToctynuna B pepakiuio 27 mexabpst 2000 .

MpeanoxeH anropuTm onpeaeneHns aCMMNTOTUKA CyMMbl PSAAA TEOPUN BO3MYLIEHNI B NPEAENe CIbHON CBA3N
no 3ajaHHbIM 3HadeHnsim ero kodduunenTtos. [JaHa nanocTpaunsa anropuTMa Ha TECTOBbIX NPUMEpPax, OT-
paboTaHbl MeTOgMKa OLEeHKN oWNBOK U npoueaypa onTumusauun. Npumenenne anroputma k Teopun ¢! paet
ans ee dyrkunn Fenn-Manna—JToy nosegerue 3(g) ~ 7.4g%°® npu Gonswux g. Bansocts vHgekca K eguHu-
ue MoxeT BbITb MHTEPNpPEeTUpPOBaHa Kak nposienerune norapucdmmyeckoro seteneruns suga 3(g) ~ g(lng)™" ¢
v & 0.14, B NOAb3y 4ero eCTb He3aBUCUMblE apryMeHTbl. B nobom cnyuae Teopus ¢! siBnsieTcs BHYTpeHHe
HenpoTusopequnsoli. Obcyxgaercs npoueaypa CyMMUPOBaHUS PALOB TEOPUM BO3MYLIEHUI NMPU NPOM3BOMBHbIX

3HaYeHUAX NapaMeTpa passioKeHus.

PACS: 74.50.4r, 74.60.Ge, 74.25.Fy
1. BBEJIEHUE

Hacrosmas pabora cOmepKuT CHCTEeMaTHIeCKOe 13-
JIOJKeHne alIropuTMa, MPeIJI0KEeHHOTO B KPATKOM CO00-
wenuu [1]. Tana wiuniocrpanus ajropurMa Ha TECTO-
BBIX MIPUMEPAX, OTPAOOTAHA METOIUKA OIEHKH OMHUOO0K
¥ TIpoIenypa onTuMu3anuu. B pe3yiaprare TOYHOCTH
BoccranoBnenus ¢yuknuun Lemn-Manna—Jloy teopun
¢* — ocHOBHOrO (PU3MUYECKOro Pe3yabTaTa PaGOTHI —

BO3pOCTIA TPUMEPHO Ha, TTOPSIIOK.

AbcrpakTHAS MOCTAHOBKA 331K COCTOUT B CIIEIY-
tfomem. ITycrs HekoTopas Benmanna W (g) packiaaabipa-
eTcs B psAJ TEOPUHN BO3MYIIEHMH TI0 CTeneHIM KOHCTaH-
TBI CBA3H gt

Heckombko nepsobix kodd durmentos Wy MOKHO TOJTY-
YUThH TMyTEM MPAMBIX IUATPAMMHBIX BLIUUCICHUIH; Taje-
KHe 9JIeHBbI PSAIa MOTYT OBITh BBIYUCIEHBI ¢ MOMOIIIHIO
meroa Jlunarosa [2], KOTOPBI IpUMEHUM K GOJIbIIUH-

*E-mail: suslov@kapitza.ras.ru

CTBY AKTyaJabHBIX 33744 U JaeT 1y Wy acuMnTOTHKY
Buzga (cM. 0030psI [3-5])

Wi = ca"T(N +b) ~ ca¥ N* "I N1 (2)

CurrBKa acCHMITOTHKA (2) €O 3HAYCHUSME NEPBBIX KO-
3 durmenTos maet nHGOPMAIAIO 000 BCEX UTEHAX Ps-
Jla W TO3BOJISIET TPUOANIKEHHO BOCCTAHOBUTH (DYHK-
w0 W(g), onnako 310 Tpebyer CrnenuassbHON mpore-
JIYPBI CYyMMUPOBAHUsST PACXOAANUXCsA PsiaoB. Peamu3a-
IIHsT STOW MPOTPAMMBI MO3BOJWIA TIOJXYINTH 3HATEHUS
KPUTHIECKUX WHJIEKCOB T€OPUHU (PA30BBIX MEPEXOIOB C
TOYHOCTBIO JI0 TPETHEro 3HaKa [6-8] # TeM caMbIM MPUH-
IIATTHATLHO OCBOMTH O0JIACTH MPOMEIKYTOUHONW CBSI3M
g ~ 1. B nanmpueiiimeM naTepec K 3TOMYy HAITPABICHUIO
yrac u3-3a mpod/ieMbl PEHOPMATIOHHBIX BKIAIOB, TOCTA-
BUBIIMX O] COMHeHHNe MeTo1 JInmarosa [9], n mpopkia
B 00JIACTH CUJILHON CBA3W HE MPOU3OIIILIO.

IIponpuzkennst B 001aCTh CHIBHON CBA3W TPEOYIOT
MHOTHE 3a7a49u Teoperndeckoii dhuzuku. Hambosree usz-
BECTHBIE M3 HUX CBS3aHBI C 3aBUCUMOCTHIO 3(PheKTuB-
HOI KOHCTAHTBI B3AMMOIEHCTBHS ¢ OT MacIITada pac-
crosiHuil L: TakOBBI mpobOJeMa 3IeKTPOAUHAMUKA HA
CBEPXMAJIBIX DPACCTOSHUSAX U TpobemMa KOH(aHMeH-
Ta. 3aBUCUMOCTH ¢ OT L B MEPEHOPMUPYEMBIX TEOPUSIX
OTIPEJILTISIETCST YPABHEHUEM
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HOKA3aHo, 4T0 3HaHue acumnroruku W(g) cymecrsen-
d HO TIOBBIMIAET ero TouHOCTh (pa3z. 7). OcHorHoe Gusn-
_dl—gL2 = B(g) = Bag® — B3g° + Bag* —... (3)  ueckoe comeprkanne pabOTHI COCTOUT B BOCCTAHOBJICHUHN
n

u B o0mmeM ciaydae Tpebyer mubOpMAuu O DyHKIUH
Tenn-Maununa—JIoy (g) npu npoussonbhbix g. Kiaccu-
dukamms BO3MOKHOCTEH nana B Kaure boromodosa n
Mupkora [10] n mas By > 0 cBOANTCA K CIEAYIOMEMY:
ecin (3(g) nMeer KOpeHb B TOUKE go, TO g(L) — go mpn
L — 0; eciu npu 6osbiux g dbyuxuus $(g) Beger cebs
kKak ¢* ¢ a < 1, 10 g(L) — oo mpu manwix L; ecian
ke B(g) pacrer kak g% ¢ a > 1, TO Teopus BHyTpeHHe
MPOTUBOPEYHMBA U HE TIO3BOJISIET OMUCATH 3aBUCHMOCTD
g(L) npu Bcex L.

IlepBas nonbiTKa BoccTaHOBIEHUS [-DYHKIUHA 17151
Teopun ¢* ¢ eBKAMIOBLIM JeficTBIEM

sieb= [ {J00r+ 50}

caenana B pabore [11]. TIpoaBuzkenue B 061acTb CUIb-
HO#i cBsi3n mpeanpuasaTo rpynmoit [Tupkora [12] n npw-
BeJIO mpu Gomemux g K acummroTuke 0.9¢g%, KoTopas
UL KOA(MDPHUIUEHTOM OTTHIACTCA OT OIHOIETIEBOIO
pesyabrata 1.5¢%, cnpasemmusoro mpu g — 0. Bums-
kas acumnroruka 1.06g' Y monyuena Ky6ummmem [13].
Henasno paseutas BapmanmmoHHAS TEOPUsS BO3MYIIE-
umit [14] maer 2.99¢'°. Bee pesynprarsr’) cBmmeress-
CTBYIOT O BHYTpPEHHel MPOTHBOPEUMBOCTH TEOPHH ¢,
YTO BBITISIAT CTPAHHBIM C TOYKH 3DEHUS TBEPIOTEb-
HBIX OPHIOKEHUH: K TEOPHH ¢ MaTeMaTHuecKu TOUHO
CBOIMTCSA pasyMHAast MOJETh HEyTOPSIOYeHHON CucTe-
mbl [16, 17], Xopolo onpejesieHHas B KOHTUHYAJIbHOM
npenene. Jpyroit aprymMenT ciemgyer m3 HegaBHEil pa-
6oThl aBToOpa [9]: MOKa3aHHOE B Hell OTCYTCTBHE DEHOD-
MAaJIOHHBIX CHHTYJISPHOCTEH B Teopun ¢! MozkHO nuTEp-
PETHPOBATH KAK CBUIETENLCTBO €€ BHY TPEHHEH Hempo-
THBOPEYMBOCTH. [105TOMY PEBU3USA YKAZAHHBIX PE3y.Th-
TATOB ABIACTCA BEChMa aKTYATIbHON.

B macrosmeii paboTe MpeamoKen aaropuT™M BOCCTA-
HOBJICHWS] ACUMTITOTAKHA CYMMBI PSAIA TEOPUN BO3MYIIE-
HUI B npefesie CUJIbHOU CBA3U MO 33JaHHBIM 3HAYEHU-
s ero koaddurnmentos (pas. 2). Jlana umocrpalus
paboOTHI ANTOPATMA HA TECTOBBIX MPUMEPAX € N3BECTHHI-
mu ko3 duiimenramu pasiaoxenus (pas. 4) u kosddu-
[IMEeHTAMHE, Oy IeHHBIMU B PE3YIbTATE HHTEPIIOIAIAN
(pasm;. 5, 6). Orpaborana Tporeaypa ONEHKH ONMO0K
u onrumusanuu (paszg. 3, 6). Ob6cyxkaaercs cyMMUpO-
BaHME PSAJOB TEOPUW BO3MYIIEHUI NMPU KOHEYHBIX § W

1) Bamermm, 910 aBTOPH paBoTH [12] He HACTAMBAIOT HA CROEM
YTBEPK/IEHUH, & BCAIECKH MOTYePKUBAIOT €ro0 IIpeJBapUTeTbHbBI i
xapakrep (cM. Takike [15]).

byuxman Tenn-Manra—JToy Teopun ¢* (pasz. 8). Ipu
9TOM MBI WCXOIUM W3 TON ¥Ke WHMOPMAIMN, KOTOpast
HCIOb30BaIach B pabore [13], T.e. 3HadeHUil NEePBLIX
yerbipex Ko3(pPUIUEHTOB pa3/ioxkKeHus [-(pyHKINUU B
cxeme BeranTanuii [15, 18],

3, 17, 15414 , 2338 .
— - ., (5
Y AT . (5)
U MX aCHMOTOTUKH JIMOATOBA ¢ y4eTOM MepBOil mompas-
KW K Heil, BeIaucienHoi B [19]:

1.096 4.7

(Bum wimena B3amMojeilicTBus B (4) COOTBETCTByeT
«eCTEeCTBEHHOW» HOPMUPOBKE 3apd/1a, IJid KOTOPOi ma-
pamerp a B (2) paBen eauuuine). Mbl noKazkem, 4To
pesynbrar pador [12, 13| we smasiercst apredakTom
u orpazxaer obbexkrusHoe nosejgenue ((g) B obiactu
1 < ¢ £ 10. Ograko uCTHHHAST ACHMITOTHKA HACTYIIA-
€T TOo37Ke W COOTBETCTBYET BHYTDEHHEH HENmpOTUBOPE-
ymBOCTH Teopuu .

2. CBSI3b ACUMOTOTUKHA W (g) C
KOR®PUITMEHTAMU PA3JIOXKEHU S

[ToctaBum 3a7a9y O BOCCTAHOBICHUN ACHMITOTHKN
dbyuxUn

W(g) = Weyg®, g— o0, (7)

no koaddunmentam Wy pana (1), koropsie pacryT npu
Gosbiiux N 1o dakropuajibHOMy 3aKoHy (2) u mpej-
TOJIATAIOTCA 3aJaHHBIMU 9ACICHHO. Kak mpn BBegeHNN
KPUTHYECKUX WHIEKCOB B TEOPUN (PA3OBBIX MEPEXOI0B,
uMeeTcs B BHUJLY, 9TO MeJleHHble (norapudmMudeckue)
NONPAaBKU K 3aKOHY (7) ABJISIOTCSA MPEBBIIEHUEM TOU-
HOCTH. B ciydae 9KCMOHEHIIHAIBHOTO POCTA (DYHKIUH
W(g), koropblii MOxKeT ObITb OOGHAPYKEH MO IOsIBJIe-
HHUTIO HEMPaBIOTOI00HO OOMBIMNX 3HAYEHUH HHIEKCA (O,
pan (1) npeamosaraeTcs IpeIBapuTeIHLHO TPOIorapud-
MUPOBAHHBIM.

2.1. CrangapTHasi mponeaypa CyMMHAPOBaHUS
(«xordOpPM-Gopetb»)

Monwmmast cymmy psima (2) B GOpeIeBCKOM CMBIC-
ae [20], Gyzem mnosib30BaTHCH MOAUMDUIUPOBAHHBIM
onpejesienneM bopesnesckoro obpasa B(g):
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Puc.1. Bopenescknii 0bpa3 aHanuTU4eH B KOMMNIEKC-
HOW nnockocTu ¢ paspesom (—oo, —1/a) (a), n ero ob-
NacTb aHAUTUYHOCTU MOXKHO KOHOPMHO 0TOBpa3nTb
Ha eaunHnYHbIG Kpyr (6). Ecnu orpanuyuTtbes aHanutu-
YECKUM MPOAO/IKEHNEM HA MONOXKMUTENBHYIO MOYOCh,
To gonyctumo koHdopmHoe npeobpasosaHne Ha nto-
Byto obnactb, ans KOTOpoii Touka u = 1 asnserca 6au-
>Kaiiwel K Ha4any KOOPAMHAT M3 BCEX FPaHUYHbIX TO-
uek (6); npn akcTpemansHoli opme Takoro npeobpa-
30BaHus (18) oTobparkeHne NPoNCxoanT Ha NAOCKOCTb
¢ paspesom (1,00) (2)

Blg)= S Bn(-g)", By = %

rme bg — MPOM3BOMBHBIN MapaMeTp, KOTOPBIH ya00HO
UCTIOIB30BAT Il ONTUMU3AIUK MPOLELYPhI CYMMUDO-
Bauus [6]. Kak 6bL10 mpennonozkeno B [6] u mist reopun
¢* HemaBHO JoKa3aHo aBTOpOM [9], Gopenesckmit obpas
AHATIUTUYEH B KOMILIEKCHOH ILTOCKOCTH ¢ C Pa3pe3oM
or —1/a no —o¢ (puc. la). Jas aHATUTHYECKOTO TPO-
nmomkenus B(g) u3 xpyra cxomumoctn |g| < 1/a ma mpo-
M3BOJIbHBIE KOMILIEKCHBIE ¢ HCIIOMB3YeTCs KOH(MOPMHOE
npeobpasosanue g = f(u), oTo6pazkaoIee mIoCKOCTh
C pa3spe3oM Ha eMHWIHLIH KpyT |u| < 1 (pme. 16): To-
raa nepepasnozkerne B(g) B psi mo u,

=> Unu", (9)
N=0

npu JTO0OBIX ¢ JaeT cxoadrmuiica psag. lecTBuresnnb-

HO, BCe BO3MOYKHBIE o0co0Oble TOuku, P, Q, R,...,
dbyukuun B(g) Jexar Ha pa3pese, a ux 00pasbl
P, Q, Q" R, R',...— na rpanune kpyra |u| = 1, tak

9T0 BTOpO# psax B (9) cxommres npm Beex |u| < 1; HO
BHYTPEHHOCTB KpyTa |u| < 1 HAXOAUTCS BO B3ANMHO OJT-
HO3HAYHOM COOTBETCTBUU C OOJIACTBIO AHATUTHIHOCTH
B IUIOCKOCTH .

Koudopmuoe orobpazkenue onpenensercs Ghopmy-

JIaMu
4 wu (1+ag)'/? -1

= = 10

g ad—uf? Il u (T+ag”+1 (10)
OTKYyJIa JIEeTKO HalTh cBa3b Uy u By:
N 4 K

Up =By, Un= Br (——) C]]\\;]jfﬁ:_l
P A a

(N >1).

s ycranosnenus csasu acumnrotuxu (7) ¢ koaddu-
[IMEHTAMU PA3JI0KEHUs BOCIOIb3YEMCs TE€M, UTO ACUM-
nroruka Uy mpu Oombmux N OnpemesseTcs cyMMOit
BKJIA/I0B OCOOBIX TOYEK, JIEYKAIMUX HA TPAHUIE KPyra
|lu] = 1. B stom nerko ybeaurhbes, 3amucbiBasgs Uy B
repmunax B(u),

du B(u)
UN:%T’]TZ’UN+17 (12)
C

n pedopmupys KoHTyp C', OXBATBHIBAIOIIANA TOYKY
u = 0, Tak, 9TOOBI OH TPOXOINUJ BOKPYT Pa3pe30B,
MPOBEIEHHBIX OT BCEX OCOOBIX TOYEK 0 OECKOHETHO-
cru. Eciu B 1OUKe ug = €' mmeercs OCOOEHHOCTH
A(1 — u/up)?, To ona maer Bkmam B acummToTHKY Uy
BUIA

A N
[(=p) N6

(13)

Temeps nerko HadiTé BKAaABI B Uy OT OCOOBIX TOUEK
ucxoqHoro GopesieBckoro obpasa B(g); a/id creneHHbIX
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ocobeHHOCTef B TOUKax ¢ = o0, g = —1/am g = gy ¢
go € (—o0, —1/a) nMeem COOTBETCTBEHHO

A 4\* 1
B(g) = Ag® — Uy = —— (—)

I'2a) \a) Ni-2a’
B(g) = A(g+1/a)? — Uy =
A (=1~

= [T (—25) N+ (1)

B(g) = A(g — g0)® — Uy =

24 < cos(p/2) )Bcos(goN—ﬂB/Z)
- I(-B) \asin®(p/2) N1+8 ’

rue ¢ = arccos(1 + 2/agp).

Ocobennoctu B(g) n3MeHSIIOTCSA TIPU U3MEHEHUH T1a-
pamerpa by B (8). Ecim B(g) u B(g) — 6openenckue 06-
pa3bl, COOTBETCTBYIOIIHE by U by, TO HETPYIHO BHIBECTH
dopmyny nepecuera:

R 1 T hibo-1 p
B9) = v =50 /dx(ux)blB <1+x>’ (15)
0

¢ TTOMOIIBIO KOTOPOii JIErKO TOMYYATh TPABUIO MPE0d-
pasoBaHusi 0COOEHHOCTEH B KOHEUHOH (gg) M BecKoHed-
HO yIAJIEHHOM TOYKe TIPU Tepexoe OT by K by:

_ A7 ~
Blg) = AT(~5) (u) L Blg) =

Jo
B+b1—bo
= AT(—f — by + by) (gO‘g) , (16)
9o
o D, _ A o
B(g) = Tla+ 50" — B(g) = ot

Mpbr BuanM, 9TO TIpH yBETHUEHUN Dy OCOOEHHOCTH TIPH
KOHEUYHBIX ¢ OCJA0JISAIOTCS, TOTJA KaK XapaKTep OCO-
OGEHHOCTH TIPU ¢ = OO OCTAeTCsl Hem3MeHHbIM. [Ipu 1o-
cTaTOYHO OOMBIUX by BKIaJ B Uy KOHEYHBIX OCOOBIX
TOYEK TIOJAABJSETCS W acuMnToTuka Uy Onpemensier-
cst ocobennocthio B(g) (a crnemoarensuo, W(g)) npu
g — 00:

0o 4
U = e (

T2a)T(by + ) E) NN = eo. (17)

Dta dopmysa pemaer MOCTABIEHHYO 33024y : KO3 hu-
nuentel Uy nurediHbIM npeoOpaszoBannem (11) cpsaza-
HBI ¢ uCXOAHbIMU KOdddunmentamun Wy (cm. (8)), a
ux acuMmnroruka (17) onpenensger mapamerpbl Wy u
acumnToTuku (7).

U3 dopmyn (14) Buano, yro Baag B Uy ocoboit
TOUKHN ¢ = OO SIBJISIETCS MOHOTOHHBIM, & BKJIAJT JIPYTUX
0COOBIX TOYEK — ocrumaupyiomum. [losTomy mpu yBe-
nudeHnn by ocimnaupyioiiee moseaenne Uy cMeHsgeTcs

MOHOTOHHBIM: 9TO sIBJIEHHE HABI01a10ch B [6] U cucre-
MaTHYeCKH MCMONB30BAJIOCH JJIsT YIAYIIIEeHNsT CXOANMO-
CTH, HO HE WMEJIO yIOBIETBOPUTEIHLHOTO 00hSICHEHNS.

2.2. MoandunnpoBalHoe KOH(pOPMHOE
npeobpa3oBaHme

Bonee sdpdexTuBHbBIN aITOPUTM BO3HUKAET MTPU UC-
MTOTB30BAHNY MOTUMPHUITAIPOBAHHOTO KOH(MOPMHOTO TIpe-
obpazoBaHms.

Cornacuo reopeme Pumana [21], kondopmuoe mnpe-
obpa3oBaHue OJHOCBSA3HONW 00/aCTH HA eIUHUIHBIHN
KPYT SIBJISIETCS] OJTHOZHAYHBIM C TOYHOCTHIO /10 TAK Ha-
3BIBAEMON HOPMHUPOBKW; MOCTE/IHsIs MOXKET ObITh 3a-
dukenporana 3amanneM o0OPa30B IBYX TOYEK — O
HON BHYTpeHHeH m omHo# TpanwdHo#. Ecam moroso-
putbesa orobpaxars ¢ = 0 B u = 0, a g = o0 B
u = 1, To koudopmuoe npeodpaszosanue (10) apasercs
€INHCTBEHHBIM, KOTOPOE TMO3BOJISIET MPOBOAUTH aHAJIU-
THUYIECKOE MPOJOIKEHne DOPEeIeBCKOT0 0bpa3a Ha Mpo-
U3BOJIbHBIE KOMILTEKCHBIE ¢. [locmeaaee, 0HAKO, He sB-
JISIeTCST HEOOXOIUMBIM: [IJTsT TTPOBEIEHNST WHTErPUPOBAa-
HiA B (8) ZOCTATOYHO AHATMTHYECKOIO MPOIOTZKEHUS
HA MOJIOXKUTENBHYI0 TOAyoch. Toraa JOMyCTUMBIM $B-
Jstercst KOH(pOpMHOe MmpeoOpa3oBaHue Ha 0Oy 00-
JacTh THATA TIOKAa3aHHON Ha puc. 1e, 11d KOTOPOi TOY-
Ka u = 1 gpmasercs OnmzKaimmei#t K HAIATy KOOPIWHAT
U3 BCEX IPAHUYHBIX TOYEK: BTOPOi psja B (9) Oymer
cxonuThest pw |u| < 1 w, B 4acTHOCTH, HA WHTEPBa-
ge 0 < u < 1, KOTOpBIH sABIAgETCA 00PA30M MOIOZKHU-
TenbHON monyocu. IIpenmytecTBo TakOTO KOHMOPMHO-
ro TpeoOpa30BaHUsT B TOM, YTO BKJIAIALI B Uyn 0OCOOBIX
rouek P,Q,Q', R, R'... 3KCIOHEHIMATBHO TIOTABTCHBI
n acumnToTuka Uy TpH Bcex by ompemensercs BKia-
JIOM 0C000# TOuRM u = 1, CBA3AHHON ¢ 0COOEHHOCTHIO
dbyukuun W(g) npu g — oo.

Mpb1 OyzmemM HCMoNb30BAThH SKCTPEMATBHYIO (hopmy
TAKOro mMpeodpa3oBaHms, 0TOOparKas MIOCKOCTh C pa3-
pesom (—oo,—1/a) ma mwiockocTh ¢ paspesom (1,00)
(puc. 12). OHo Mmeer BUI

u

= — 18
A (18)
" MPUBOJINT K cieayioteit ¢esa3u Uy n By:
UO = B(]7
al (19)

B ke
Unv=Y a—}j(_nkcﬁj (N >1).
K=1

Acumnroruka Uy npu Gonbmux N uMeer B,

Uy =Ux N1, N = o, (20)
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Weo
a°T(a)T(by + )’
U B pe3yJbTaTe MbI MPUXOAUM K MPOCTOMY AJTOPHUT-
My: BBIUHCIsSA 110 3amanubiM Wy ko3 dunmentsr By

cormacuo (8), mepecuntoiBast ux B Uy cormacuo (19)
7 mpoBoasa npu Oombmmx N 00pabOTKy MO CTEmeHHO-
My 3axony (20), Mbl onpegensieM mapamerpbl Wy, U «
acumnroturu (7).

2.3. Poct ciayuaiiHbIX OIMIMGOK

Onucanabie AJTOPUTMBI 00JIAJAIOT CKPBITHIM JIe-
dexToM, KOTOPBIH CYIIECTBEHHO OrPAHUIUBAET UX TOY-
HOCTb.

Beenewm ans ymobeTBa npuBeIeHHY O KO3 DUTTHEHT-
Hy10 QYHKITAIO

o N _ Wy _
N_W]%s_caNI‘(N+b)_
A A Ak
=14+ —+——+... -t 22
tytwtootar Tt , (22)

KOTOpas MEHSeTCsl B KOHEYHBIX TPe/esiaX U UMeeT Pe-
rysnsipHoe passoxkenne 1m0 1/N; B mociemHeM MOKHO
yOeInThCs, BEIYUCIsAsS MOCTE0BATEIbHBIE TOMPABKU K
acumnroruke Jlunarosa [19]. Ilpaktudeckn F 3aza-
eTcs ¢ HEeKOTOPOH TOYHOCTHIO Oy (OmubKa BbIUMCTIE-
HUS WU OMNOKA OKPYTVIEHHS ), 9TO OPOYKIAET CIIydaii-
Hyio omubky B Uy, Iucnepcus KOTOPOi 71 aIrOpUT™Ma,
m. 2.2 uMeeT BU

N

2 T(K +0)
(0UN)" = KZzl [C‘SI‘ T(K + by)

2
ox- . (23)

151 ommbOK OKPYTJICHNS BeJIUUNHA O = O HE 3aBUCUT
or K w BBIYKMCTEHWE CYMMBI METOJOM IepeBasa IaeT
Jist 6ompiux N pe3ysibrar

SUN ~ 2N6, (24)

JEeMOHCTPUPYIOMHIH KaTacTPOPUIECKUI POCT OIMHOKH.
[Ipu BBIYHCTEHUN € OBOMHON KOMIBIOTEPHOH TOYHO-
cThio uMeeM § ~ 1074 u §Uy cramoBuTCS MOpsIKa
eauaunpst npu N & 452), 910 OrpaHIMUBACT TOYHOCTDH
BOCCTAHOBJIEHUs HapaMeTpoB acuMnToTuku (7) ypos-
uem nopsinka 1%. Cormacuo (23), npu ysenundenun by
ommOKa YMEHBIAETCs W 00JIACTh JIOMYyCTHMBIX 3HAYE-
it N pacmupsiercst, OaAHaKO TpU OOMBINNX by B TaKOM
JKe CTeIeHU 3aTATMBAETCS BBIXO/ Ha acUMITOTUKY (20)
¥ HUKAKWUX MPEUMYINECTB He BOZHUKAET.

2) 10 geiicTBuTensro HabmOKAeTCH B GOPME GHICTPOHADACTA-
IOMIAX HEPETyIAPHBIX OCIUJIINN.

Jlnst anropurMa 1. 2.1 CKOPOCTH POCTA OIMUOOK eI11e
BBIIIIE:

2N
oUn ~ (VI+1) 5~ 58", (25)

a HeOOXOIMMOCTD UCTIOIB30BAHUS JOCTATOUHO OOTBITTHX
by CHIBHO OrPAHWYMBAET BO3MOYKHOCTHU OTTHUMU3AIIMH
(cM. pasz. 3). Tem He MeHee 3TOT ATITOPUTM MOZKET OKa-
3aThCs TIOJIE3HBIM JJIsI TIOBBINMIEHUST TOYHOCTH PE3YTh-
TaToB B obmacTu Maibix ¢ (paszg. 7). B mambreiitmem
MBI OOCYZKIaeM AJATOPUTM 1. 2.2, OCHOBAHHBIM Ha MO-
JAAPUITAPOBAHHOM KOH(POPMHOM IIPEOOPA3OBAHNH, TIPe-
UMYIIECTBA KOTOPOTO OECCTOPHBI B 00JIACTH CUILHOMN
CBSI3H.

13 cxa3zaHHOTO FCHO, YTO y7Ke H3-3a OMIHNOOK KOM-
MBIOTEPHOTO OKPYIJIEHUs] TOYHOCTH AJTOPUTMA OrPAHU-
yena yposHeM ~ 1% maske mjst TECTOBBIX MPUMEpPOR,
B KOTOPbIX KO3 dunmentor Wy u3Bectusl TOouHO. B
peasbHbIX 3aJadax TOYHOCTH Bbraucienus Wy ropas-
JI0 Xy’Ke W CHUTyallusi BBIJISIUT COBEPIIEHHO Oe3Ha-
JexHo#. B meiicTBUTETHHOCTH 3TO HE TaK, MOCKOJBKY
371eCh B OCHOBHOM MPUXOJIUTCS UMETD JIETIO ¢ OIMTHOKAME
WHTEPOANNN, BIUSHUE KOTOPBIX HOCUT COBEPIIIEHHO
Jpyroii xapakrep. Jluneitnoe npeotpazosanue (19), n3-
BECTHOE B MaTeMaTHKe KaK mpeobpasoBaHme Xaycaop-
da [20], obnamaer 3amMedaTebHBIM CBOWCTBOM

N
Y K"(-)XcEl=0, m=0.1,...

) 7N_27 (26)
K=1

U TJIaJKWe OMHUOKH, XOPOIIO ATMTPOKCHMIPYEMBbIe TTOJTH-
HOMAMH, OKA3LIBAIOTCS HECYIECTBEHHBIME [AKe IPU
3), Kone4no, orpanudenue, cBsi-
3aHHOE C KOMIBIOTEPHBIM OKPYTIJICHHEM, OCTAETCS, HO

OOJIBIIION UX BeJUYUHE

TOYHOCTDH 1% 17151 peanbHbIX 38049 ABIAETCS JOCTATOY-
HOI M BPSAJ JIU MOYKET OBITH TMPEeB30iiIeHa P YPOBHE
nH(dOpPMAINH, TOCTYTHONW B HACTOSIIEE BPEMs.

Ctporo rosopsi, mpobeMa OMmubOK OKPYTIEHUS sIB-
JISIETCsT 9MCTO TEXHUYIECKON U MOYKeT OBITH DeIrleHa my-
TEM WCIOIb30BAHUS CIEIUATBLHBIX MPOTPAMM TOYHOM
apuMeTUKN, TO3BOISIOMNX TPOBOIUTH BBIUUCIEHS
¢ TPOM3BONBHBIM YHCIOM 3Havammx undp [22], omHa-
KO TOYHOCTH BOCCTAHOBJIEHUS @ U W 3aBUCUT OT TOY-
HOCTHU BBIYUCJIEHWI JINIE jlorapudmMudecku. bomee co-
BEPINEHHBIE B 9TOM CMBIC/IE AJTOPUTMBI CYIIECTBYIOT,
HO X 0OCYKJIEHHE BBIXOIUT 3a MPeesbl PabOThl; OHU
JIATOT BBICOKYIO TOYHOCTH JJisl TECTOBBIX OPUMEPOB, HO
OKA3BIBAIOTCST OYEHb KANPW3HBIMUA W TIJIOXO PabOTA0T

3) I3 cKA3AHHOTO CHO, 9TO B CAydae, KOTAA W3BECTHO MHOTO
k03ddurnmentor Wy ¢ HU3KOH TOYHOCTHIO, MX HY’KHO HCIOJb30-
BaTh HE HEMOCPEJCTBEHHO, a allPOKCUMUPOBATH TIAAKOW (DyHK-

e,



n. M. Cycnos

MKIT®, Tom 120, Boin. 1(7), 2001

B ycnoBusix orpanudennoit mudopmarmu. O0CyxKmzae-
MBIl JKe aJITOPUTM 00JIAJAeT XOPOIIei TOMEeX0yCTONIH-
BOCTBIO M, HA HATII B3TJISI, UALATHHO TOIXOIUT /IS BbI-
pPaboTKU HAEZKHOTO HYJIEBOrO mpubimKkennsa?) .

ITpu obpaborke Uy 1O CTETEHHOMY 3aKOHY MOYKET
OBITH UCIOIB30BAHA CTAHJIAPTHAS MPOIEIYPa MUHUMU-

samuu 2 [22],
) 2

2 _ §
X B <
i
TIe TPeAnoIaraeTcs, YTo 3HaYeHuss (DyHKIUU 1; 3a1a-
HBI B TOYKAX I; CO CTATHCTHYECKON OMMUOKOi 05, a MmoJ-

yi — y(z;)

i

(27)

POHKA [IPOBOAUTCS TEOPETUIECKON 3aBUCUMOCTBIO ().
[Ipu 3TOM BechMa akTyaseH BOMPOC O BHIODOPE MHTEPBA-
na Npin < N < Npaz, B KOTOPOM TIPOBOINATCSA oOpa-
6otka: mpu 6ombmmux N BeIUKA CTATHCTHIECKAS OMINHO-
Ka, onpenensiemas popmy.ioit (23); npu Manbix N cymie-
CTBEHHA, CUCTEMATHYECKAs OIMMOKA, CBSI3aHHAS C TEM,
4910 3aBUCHMOCTH Uy €le He BBINLIA HA aCHMITOTH-
Ky (20) (puc. 2a). Bepxuuii npegen Nyq, moctarou-
HO BBIOpaTh m3 ycnosust Uy ~ Uy, TaK Kak TOUYKH
¢ 66npmmvu N yiKe He comep:kaT WHQMOPMAINN; 3TOT
BBIOOD HE OYEHb KPUTHUYEH, TaK KAK MPOIEIypa MUHMU-
MI3aIMy X2 aBTOMATHUECKH JUCKPUMUHUDYET TOUKH C
OOJIBITON CTATUCTUYIECKON OMMMOKONW — OHU BXOIAT TIPU
YCPeIHEHUN C BECOM 1/022. Huxunit mpenen Ny, BBI-
GUpaeTCs ¢ YUETOM BEJIMUUHEI X2, KOTOPAS MPH MAJILIX
Nypin TPUHUMAET OTPOMHBIE 3HAUEHUsI, HO TPU YBEJIH-
qeHur Ny i, JOTKHA BBIXOIUTH HA «HOPMAJIbHBIE» 3HA-
geHust n + consty/n, rae n — "mCEAO TOEK (puc. 26);
onTuMaabHOe 3HAUYEHUE Ny, ip HAXOIUTCS HA «TLIATO»
BOTM3HW €ro JIeBOro Kpas, rae CHCTeMaTHIecKas OIMno-
KA y7Ke MEHBIIe CTATHCTUYECKONW, HO MMEIOMIAsICs WH-
dopmanus yIUTHIBAETCS MAKCUMAIBHO TOTHO. PakTH-
YeCKM yCJIOBUA AJI CTPOTOI CTATHCTUYIECKON TPaKTOB-
Kr Y’ He BBIIOTHATNCE, TAK KaK ommbKu 6Uy TpH pas-
ubix N He Oblin He3aBucuMbiMu (cM. (23)): mpakTude-
CKM 3TO MPOSBJIANIOCHL B TOM, UTO 3HAUEHHS Y2 CTAHO-
BUJIMCH MEHbIIE «HOPMAJbHBIX> (IITPUXU HA puc. 20),
a CTATUCTUYECKHE HEONPeIeIeHHOCTH MapaMeTpoB & U
W OKa3BIBAIUCH OYEHBH MAJIBIMU W HE OTPAKAINA Pe-
ATBHYIO OIMINOKY JaxKe MO MOPSAKY BemumduHbl. 1103T0-
My MbI CYUTATH BBIOOD Nypin YIAOBIETBOPUTENHHBIM,

1) B BBIYHCIHTENBHOH MATEMATHKE TAKAS CUTYyaIUsA XOPOIIO
u3BectHa [22]. Bece anroputmsl, rpy6Go rOBOps, JEJSITCS HA JBe
TPYMIBI: AJTOPUTMBI MEPBON TPYNIBI MMEIOT YMEPEeHHBbIe TO4-
HOCTH M CKODPOCTH CXOZUMOCTH, HO OGJAJAr0T BBICOKOH HaIeK-
HOCTBIO (HAIPEMED, HOMCK KODHS yPABHEHUS IIyTeM JEJIE€HUS OT-
pe3Ka IMOMOJIaM ); AATOPUTMBL BTOPOH IPYNNbI XapaKTepHU3yIOTCs
BBICOKHMHU TOYHOCTBIO U CXOJUMOCTBIO, HO MPEAbABISAIOT MOBbI-
meHHBIe TPeGOBAHHUSA K IIaJKoCTH (dyHKnuil (Hampumep, HOHCK
KOPHsI ¢ IPOTHO30M TI0 HECKOJBKHUM TPOU3BOIHBIM ).
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ecim 3HaYeHHe Y2 OKA3BIBAJIOCH NPABHIBLHOIO IIOPAI-
K& BEJIUUUHBI (~ N); HeDObIne Bapualun Ny, i, MAJIOo
CKa3BIBAJINCH HA PE3YJIbTATAX.

3. BABUCHUMOCTHB OT by I OIIEHKA
TOYHOCTNA

HenmocpencTeennoe  mWCmomb3oBaHWe  aaTOPHATMA,
m. 2.2 He O4YeHb KOHCTPYKTUBHO, TAK KaK PE3y/IbTAThI
CYNIECTBEHHO 3aBUCAT OT TPOM3BOILHOIO MapaMeTrpa
bp w Tpebyercss MOMOMHUTEHFHOE WCCIEIOBAHNE B
OTHOIIEHNHN €r0 ONMTHMAILHOTO BBIOODA.

EcrecTBenHO 0KMAATH, ITO MONPABKU K ACHMIITO-
tuke (7) UMEIOT BUJ PEryJIsiPHOrO pas/ioxenus no 1/g,
OJTHAKO Y7K€ MPOCTEHINe TPUMEPHI MOKA3BIBAIOT, 9TO,
BOOOIIE TOBOPsI, 3TO HE TAK: B HY/Ib-MEPHOM CJIydae Imo-
[PABKY MAIYT [0 CTEHeHsM ¢ L/2, [1U1si aHrapMOHHYECKO-
ro ocumaTopa — mo ¢~ >/3 (pasz. 4). [ostomy Gyaem
JIOTTyCKATH CTETeHHBIE MOMPABKW OOMIEro BUIA:

W(g) = Weog® + Wlg® +... (28)
Coorsercreenno ans Uy anamorngro (20), (21) nomy-

UM

Wee
a®T(a)T(by + )
Wee

a® T'(a")T'(by + ')

Un = Na_l—l—

+ N1 (29)
[Ipenebpexkem st Hagasa nonpaskamu K (29), noka-
3aHHBIMEA MHOrOTOYHEeM. PopmanbHasg obpaborka (29)
no crenenHomy 3akony (20) maer HemIoxue pesyJibTa-
THI, TAK KaK B JBOAHOM JorapudMuueckoM Macirade
dbyukuusg (29) Mensercs mIABHO U B OPPAHUYEHHOM HH-
TepBaJie XOPOIO ANMPOKCUMUPYETCS MPAMON JTWHUEIH;
MIPU 3TOM, OJHAKO, MOIYJIAITCST HEKOTOPBIE 3(DheKTHB-
Hble 3HaYeHuss o U Uy,

Bamernm, 9TO M3-3a MOMOCOB raMMa-(PYHKIAN Tep-
BN usen B (29) obpamaercst B Hyab mpu by

a BTOpPON — mpu by —a'. TIpn sTux 3HaveHusx by
a'—1

—a,

BO3HUKAIOT YKCTO CTEIMeHHbIe 3aKOHBL: Uy o« N u
Un o N®~! B pesymbTaTe 9ero KavecTBo 0OpabOTKH
BO3pACTaeT W Y2 Pe3KO yMmeHbImaeTca. JIas uKCHpo-
paraoro waTEpBana Npyim < N < Npjer JOMTKHA Ha-

6JI01aTHCs ey oMas KapTuha (puc. 3): 3aBUCUMOCTD

Y2 or by mMeeT peskWe MUHUMYMBI Tipu bg = —a' n
by = —a; 3DEKTUBHDIN WHAEKC Qeff B OKPECTHOCTH
TOYKH by = —Q «IPOBANIMBALTCA» N0 ', a BHE ee OJn-

30K K @, JOCTUTAs TOYHOTO DPABEHCTBA Qeff = O TIPN
by = —a'; apdexrusnprii napamerp Uy 1pu by = —a’
COOTBETCTBYET TOYHOMY 3HA4YeHUIO Wy, a B OKPECTHO-
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Un 2
a X 6
.
\‘ ~ \/ﬁ
\"P s 4>
n WA fa
TV J[\J
UOON071 \\ R
I T~
N N::zpziz Nmin

Puc. 2.

a) XapaKkTepHasi cuTyaunsi, BosHukawowas npn obpabotke Uy no cTeneHHOMy 3akoHy: npu bonbwux N Benu-

Ka cTaTucTnyeckas owmnbka, npu mMansix N — cucremaTnyeckas. 6) 3aBUCUMOCTb X2 OT Npmin NPU NOCTOSAHHOM 4UCNE
TOYEK N

bo

Qeff

Us bo

Ugozact

Puc.3. TeopeTtuyeckue 3asucumoctn x2, eff M Uso
ot by B npeHebpexxernn nonpaekamn k (29), nokasax-
HbIMU MHOFOTOHMEM

¢t by = —@ OPOXOAUT Yepe3 Hylb, IPHIeM HAKIOH
JIMHEHHOTO y9acTKa BOIU3KN KOPHS,
Weo
Usw ~ ————(bg + 30
o aO‘F(a)( 0 ) (30)

jgaet oneHky W, He 09eHb 9yBCTBUTEIBHYIO K OIPEIIl-
HoCcTaM B . Biinsinue orGpoieHubix B (29) 4ieHoB npu-
BOJUT JIWIIh K MAJIBIM BO3MYIIEHUSIM OMUCAHHON Kap-
THUHBI.

Takass kapTwHA AeHCTBUTENHHO HAOIIOIAETCs, HO

11

nosesierne aepp 1 Us BOMM3T by = —a HOCHT, KakK Tpa-
BUJIO, Pa3pBIBHBIA Xapakrtep (mrpuxu Ha puc. 3). Io-
cleiHee He UMeeT TIyOOKOTO CMBICIA M CBS3aHO C MPO-
eIy poii 00paboOTKM, KOTOPasi MPOBOJAUTCS IIyTEM JIOTa-
pudmuposanus moayis Uy,

In|Un| =ln|Ux|+ (o —1)InN, (31)

C TIOCTIEYIONMM UCTIONH30BAHUEM JIMHEHHOTO AJITOPUT-
ma moarouku [22]; 3Hak Uy, OTMpenesisieTcss myTeM Bbi-
ancnenns X2 1151 Usy = |Uso| 1 Use = —|Uso| 1 BBIGOPA
BapHMAHTA ¢ MEHBIINM 3HAYeHUeM. Takas mpomesypa 1a-
€T JIOBOJILHO BECCMBICTIEHHBIE PE3YILTATHI B CJIYUae 3HA-
KonepemMeHHoro nosegenus Uy, HO NOCTIeaHEE BO3MOZK-
HO JIMIIb B MAaJOi OKPeCTHOCTH by = —@, TOTJa Kak
BHE ee 3HaK Uy ONpeesserca 3HaKOM MepBOro ujeHa
B mpaBoii uactu (29).

Tnagkocrs dyukuun U (bg) BOCcTanaBiuBaercs,
ecm 06paboTKa Mo cTeneHHoOMy 3akoHy (20) mpoBoxuT-
cst ¢ PUKCUPOBAHHBIM 3HAUCHUEM UHJEKCA (v U 0100~
pom b Us; IPH 9TOM 71 (v UCTIONMB3YETCsl HEKOTO-
poe npubnuzkennoe 3aaderune. Hebonbimume Bapuanun o
NPAKTUYECKU He BJIUAIOT HA TOJOKEHUE KOPHs (DYHK-
mn Us(bg), HO 3aMeTHO BIHAIOT Ha 3HadeHue Wa,
M3BJIEKAEMOE W3 HAKJIOHA JIHHeHHO# 3aBucumoctn (30).

3 cka3aHHOrO BBITEKAET BO3MOYKHOCTH UYETHIPEX
PA3JINYHBIX ONEHOK UHJEKCA O

1) MO 3HAYEHMUIO (lff B IEPBOM MEHHMyMe Y2 (Ipu-
HUMAEM HyMEepPalui0 MUHUMYMOB CO CTOPOHBI GOJIBIINX
bo);

2) MO TOMOYKEHHI0 BTOPOTO0 MUHUMYMAa, X 2;

3) mo cumene 3uaKka Uy, npu 06paboTKe myTem Jiora-
pudMUpPOBAHUST;

4) no cmene 3naka Uy npu obpaborke ¢ Gpukcupo-
BAHHBIM 3HAYEHUEM (v; TPUOJUKEHHOE 3HAYEHHE IS
MOC/IeTHEr0 OEPETCs U3 MPEAbIIYIUX OIEHOK.

IlepBoie aBe omenkn nMer0T, BOOOIIE TOBOPS, Oosee
BBICOKYIO TOYHOCTB: UX MOTPEITHOCTH ONPEAEIeTCs OT-
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HOIIIEHHEM OTOPOIIIEHHBIX BKIAIOB B IpaBoii dactu (29)
K XapaKTepHO{l BeJnYnHe TMEpBOro ujeHa BHE WHTEp-
Bajna bp & —q; TOIHOCTD 7K€ JBYX MOCTIEIHHUX OIEHOK

~

OTpeIeIsieTCs OTHOIIEHUEM BTOPOTO UeHa K [IEPBOMY.
Onmaxo ecam oTOpoIIeHHbIe B (29) UjIeHbl CPABHUMBI CO
BTOPBIM (4TO MOYKHO KOHTPOJUPOBATH MO BOCTIPOU3BO-
JIUMOCTH PE3yJILTaTOB i ('), TO BCE YeTbipe OLEHKU
CTAHOBATCH PABHONPABHbIMU. [IpakTrdecku KOHTPOIIb
cmenbl 3HaKa Uy, mMeeT DOIBIToe 3HAYeHNe, TTO3BOISS
HAJEKHO HAeHTH(DUINPOBATE MHHEMYM X2, COOTBET-
cTByomuii by = —a; 3TO BayKHO B CBS3U C Te€M, 9TO
HyMepaInuss MUHUMYMOB MOZKeT COMBATHCS M3-33 UX UC-
YE3HOBEHWST, BO3SHUKHOBEHUS MAPA3UTHBIX MUHIMYMOB
u T 1. (cM. HuzKe).

st Wee MOKHO TIOTYYNUTh TPU PA3AWYHDBIE OTEHKH:

1) no snauennio Uy, B MepBOM MUHAMYyMe Y2;

2, 3) MO HAKJIOHY JIMHEHHOTO y9IaCTKA 3aBUCHMOCTH
Uso (bo) BOu3M ee Kopus npu 06paboTKe ¢ PUKCUPOBAH-
HBIM WHIEKCOM (v} TIOCTIeIHUI BAPHUPYETCsS B Mpeenax
pa3bpoca 3HAYEHHI, IOy 9eHHBIX 9€ThIPbMs YKA3AHHbI-
MU BBIIIE CIOCODAMHU, 9TO AT BEPXHIOK W HUZKHIOIO
oteHKy Weo.

Hetpyano mokasarh, 4To pa3andne MezK /Iy HeCKOIb-
KAMU OleHKaMu & U W MMeeT TOT Ke TIOPSIIOK BEeJIu-
YUHBI, 9TO W OTKJIOHEHWE KAYKION M3 HUX OT TOUYHO-
TO 3HAYEHWST; 9TO JAET CTOCOO OMpeeIeHns MOTPEeITHO-
ctu pe3ysibraToB. Hanmmdme HECKOIbKUX OIEHOK MMeeT
OOMBITIOE 3HAYEHWE: eCIW /IBe ONEHKM IO CIydaiiHbIM
MPUYUHAM MOTYT OKA3aThCs OJM3KUMU, TIPUBO/IS K 3a-
HUZKEHHON BeJINYINHE MPOTHO3UPYEMO# OIMUOKHU, TO CITy-
JaiiHoe COJMKeHHEe TPeX WM YeTHIPeX OIEHOK MPe-
CTaBJIAETCS MAJTOBEPOSITHBIM.

4. TECTOBBIE ITPIMEPBHI

[Iponnmioctpupyem paboTy ajropurvMa Ha TeCTo-
BBIX MMPpUMeEpax.

4.1. Hyas-MmepHbBI# ciay4aii

B kauecTBe mepBOro nmpuMepa BO3bMEM WHTETPaJ
oo
_ n—1 2 4
Wi(g) —/dsw exp (—¢® —g¢'),  (32)
0
KOTOPBIII MOXKHO pPacCMaTpUBaTh KaK HYJb-MEpPHbIN
npenen (GyHKIUOHAILHOTO WHTErpaja 7n-KOMIIOHEHT-
Hoit Teopun p?. HeTpyaHo BBIMHCIUTL TOYHBIE KO-
GUIHEHTHI PA3TOKEHNSA
n
r(v+4)
> 4

2
F<N+n+
N
T(N+1)

= ca

W (33)
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0.02

0.01

—0.01

—0.02

/ 1 1 1

20 30 40

N
Puc.4. 3asucumoctu Uy = UnT(bo + 1) ot N npn
pasnun4tbix by (To4km) n nx obpabortka no crenexHo-

My 3akoHy (cnnolwHble KpuBbie) Ast nHterpana (32) ¢
n=1

u UX ToBeJeHue npu Oosbimux N,

WNzcaNF(N+b){1+%+...}, (34)

riue
1
a=4, b= o 5
I () (35)
“Tim T 16
Acumnroruka uHTErpaJia mpu ¢ — 00 UMEET BU/I
W = Woo OZ./ a=—n 4,
(9) g / (36)
W = [(n/4)/4,
-1/2.

a ONPaBKH K Hell UMEIOT BUJ, PAJIA 110 CTEIEHSIM ¢
Mpr 3amaBanu ¢ JBOMHON KOMTBIOTEPHOW TOYHOCTHIO
(8 ~ 10~1) mysxHoe kKommuecTBo KO3 PpuIHenTor Wy
Y, CUATAsl U3BECTHOM MX aCUMITOTHUKY JIunmarosa, Hbl-
TAJIACh BOCCTAHOBUTL @ U W .

1)n=1

Ha puc. 4 npusenenst 3apucumoct Uy or N gms
pasHbIX by (Touku) u ux 06pabOTKA 10 CTEIEHHOMY 3a-
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Puc.5. 3asucumoctu X2, qepf 1 Uso = UscT(bg + 1)
ot bo ans nnterpana (32) ¢ n = 1 npn obpabotke B
nuTtepeane 24 < N < 50. LLtpuxamu nokasaHa 3aeu-
cumoctb Uso (bo) B6nn31n kopHs npu obpaboTke ¢ duk-
CNPOBaHHbIM 3HavyeHnem nHaekca a = —0.25

kony (crioninbie Kpusbie). s Gosbiieil HarisaHocT
3/16Ch U B JAJbHEHIIEM TPUBOAATCA KOIDPHUITHEHTHI

Un = UnT(bo + No). (37)

HOPMUPOBAHHBIE TAK, YTOOBI UMETh KOHEUHBIH TpeIes
npu by — o00; Ng — HUKHUN Tpenes CyMMUPOBAHUSA
B (19), KOTOPBIN MOXKET OTIUYATHCS OT €JAUHULBI, ECITH
HECKOJILKO TIEPBBIX 4IeHOB psagaa (1) pasabl my/ao. Mbr
BUJIMM, UTO BCE KPUBBIE IEHCTBUTEIHLHO UMEIOT CTETeH-
HYI0 acUMNOTOTUKY mpu bompmmx N. Beixom na acum-
NTOTUKY 3aTaruBaercs ang bg > 1 u by — — Ny BBHIY
Hasmans B (19) cOOTBETCTBYOMNX GOMNBITINX MapaMer-
POB; HANpOTUB, A 3Hadenus by = 0.82, coorBeTCTBY-
IOIIETO IePBOMY MHHHEMYMY X2, CTeHeHHOH 3aKOH IIPO-
JOMZKAETCSA 10 MaJIbIX V.

Ha puc. 5 npuBeieHbl 3aBUCUMOCTH X2, Qeff U Uy =
= Uxx['(bg + No) or by miga unrepsana 24 < N < 50.
[epnorit MuanMyM Y2 peammsyerca npu by = 0.82, u B
COOTBETCTBUM C Pa3. 3 UMEEM OIEHKU

a=-0.247, W, =0.892, o =-0.82. (38)
Bropoit MurnMyMm Y2 mMmeer Mecto mpu by = 0.26 m
Jaer

a=-026, o = —0.67. (39)
Cwmena 3maka U, mpomcxomur mpu bg = 0.210 u

bo = 0.215 npu 06paboTKax COOTBETCTBEHHO C sorapud-
MHUPOBaHUEM U ¢ (PUKCUPOBAHHBIM HHIEKCOM, 9TO JAET
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onenkn a = —(0.210 u a = —0.215; HAKJIOH JTUHEHHOTO
yuaacTka 3aBucuMocT Uy (bg) BOMM3M KOpHS ipu 00pa-
6orke ¢ (purcHpoBaHHBIM (v (IITPUXW HA PHUC. ) JaeT
juist W pe3yabTaThbl, 3aBUCAIINE OT IPUHITOrO 3HAYE-
ausa o, u g o = —(0.21-0.26) nomyuaerca pasbpoc
suauennii Wy, = 0.883-0.933. Cobupasi Bce mpuBeeH-
HbIE OLEHKH, UMeeM

a=-0.235+0.025, Wy =0.908 £ 0.025,

' (40)
o' = —0.75 + 0.08,
YTO XOPOIIO COFﬂacyeTCH C TOYHBIMU 3HAYCHUAMU
a=-025 Wy =09064, o =-075  (41)

[Mockonbky pesysbrarst (38) u (39) mig o Hensoxo co-
[JIACYIOTCS MEXKIy c000ii, oTOpomentbie B (29) dieHs!
MaJIbl [0 CPaBHEHWIO CO BTOPLIM 1 omenkn (38), (39)
s o gBastorcs 6onee TounbiMu (cM. paza. 3). Eciu
OIPAHUYUTHCS TOJBKO UMHU, TO BMecTO (40) momydanm

a=-0.253+0.007, W, =0.887 £0.005. (42)
TouyHoCTh ONpeIeNIeHns] HHAEKCA (v JeHCTBUTETHHO BO3-
pocita, HO OTeHKa OmuoOKY J1st Wy oKazamach HeCKOb-
KO 3aHUKEHHOMN.

®opMa KPUBBIX I X2 BeCbMa YyBCTBHTEILHA
K BBIOOPY HHUZKHEH TrpaHnunbl padoOIero MHTEPBATIA
Npin < N < Npag: Tpu yMeHBITEHUN Ny MUHU-
MyMBI Y2 pa3sMBIBAIOTCS, TPH yBeAWdeHUn N, KpH-
BbI€ YILJIOMIAIOTCS W HA HUX HAKIAIBIBAIOTCS MEJTKOMAC-
mrabubie (BJIYKTyAllnu, 3aTPYIHSIONNE WIeHTH(NKA-
U0 MUHUMYMOB. MBI CTPEMUINCEH MOJIYIUThH KaK MOYK-
HO Gosee pe3KHe MEHAMYMBI CO 3HAMEHHAMHI X° B HHOX
NPABUIBHOTO MOPSIIKA BETHIHHBIY) — OOBIYHO BHIGOD
TIPOUCXOIUI MEKIY ABYMSA-TPEMST 3HAYCHUAMU Npip.
[Ipu m3menenun padodero mHTEpBaATa HanbomIee CyIe-
cTBEHHO MeHnsercs ouenka (39); Bapuaiuu a u o' npu-
MEPHO COOTBETCTBYIOT paznnunio Mexkay (38) u (39).

2)n=2.

Kpupas gna y2 mMeeT IBa PE3KHX TIpoBajga MpH
bg = 1.26 u by = 0.50 (puc. 6). I3 nepsoro munumyma
x? momyumm

a=-0.4996, Wy =0.442, o =-1.26, (43)
TOorga Kak Tpu Apyrux merona gaior a = —0.5000 c
TOYHOCTRIO He XyzKe mociennero 3uaka. Qnpesenenne
a' o BTopoMy MUHUMYMY Y2 JaeT 3Hadenwe okomo 20

u He cornacyercs ¢ (43), Tak 9To orGpouieHHble B (29)

5) BamermmM, 9TO IPH BHIBOJZE PE3YJILTATOB C (DUKCHPOBAHHON
3amsaTON MHHEMYMBI Y2 XODPOTIIO BHAHEI 10 KoHbUTypamnn mudp
Jazke IpH OBICTPOM IPOCMOTPE HA SKpaHe KOMIIBIOTEpPA.
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Ig \* [Mpu yuere Bcex 4eThIPEX OMEHOK (v MOy UM
T T T
6 . a=-0.78+£0.08, W, =0.47+0.28, (50)
4L 8 " OMMOKA CYIECTBEHHO BO3PACTAET.
9L | B kavecree npumMepa BOBHUKAIOMIUX TPYIHOCTEH OT-
: METUM HAJIUUNE HErJIYOOKOTO «Mapa3uTHOTO» MUHUMY-
0 0.5 110 f 1'_5 bo ma mpu by = 1.90, KOTOPBIT MOKHO UCKJIIOYUTH W3 Pac-
Us, : . eff CMOTPEHUS, UICHTHMOUIUPOBAB 110 cMeHe 3HAKA Uy, MU-
. : 4—0.45 uumyM nipu bg = 0.77 Kak cooTBeTCTBYIONMi by = —a
0 = 1.0 R y pu Oo A yromy 0 !
0. 15 1—055 u vunumMym npu by = 1.07 kKak COOTBETCTRYIOMIWA
—0.2 oy Us bp = —a' mo cormacoBanHOCTH pe3ynbraTos ansa o' . B
17065 obrmeM ciydae naeHTHGUKAINS HYKHBIX MUHIMYMOB

Puc.6. 3asucumoctun x>, aep U Uno = UnoT'(bo + 1)

ot bo ans nuterpana (32) ¢ n = 2 (pabounii nxTep-

gan 20 < N < 50). Wrpuxn — 3aBucumocts Uso (bo)

anst cukcnposanHoro o = —0.5. 3HaueHne e npu
bo = 0.5 BbIXOAMT 33 Npeaenbl PUCyHkKa

YJIEHBI CPABHUMBI CO BTOPBIM K BCE YETHIPE OLEHKHU JIJIst
« paBHOmMpaBHbl. OOpabOTKA JTUHEHHOTO YUIACTKA 3aBU-
cumoctu Uy (bg) maer Weo = 0.460. B pesynbrare ume-

eM
a = —0.5000 + 0.0004, Wae = 0.451 +0.009 (44)
B COrJtaCuM C TOYHBIMU 3HAYECHUAMU
a=-050, Wa =0.4431. (45)

3)n=3.

Ha sasucumoctn x2(bg) ecTh ABa MHHEMyMa TIpH
bo = 1.07 u by 0.77, M3 KOTOPBIX MMeEeM COOTBET-
CTBEHHO

a=-0704, W =0.192, o =-1.07  (46)

a=-077, o =-142. (47)

Cwmena 3naka Uy maer a = —0.86 mpu sorapudmu-
4geckoii oopaborke n o = —0.84 npu obpabdorke ¢ dHuk-
CUPOBAHHBIM HHIEKCOM. V3Baekas Wy, 3 HAKJIOHA JTH-
Heiinoro yuyacrka 3asucuMoct Us (bg ), momyanm 0.311,
0.420, 0.751 coorBercTBennO mist o = —0.704, —0.77 u
—0.86. [pa pesympTara aaa o' pasyMHO COrIacyroTCs
MexR Iy coboit, n noromy orenkn (46), (47) aus nHmex-
ca a ABIAIOTCS 0Oee TOYHBIMU; YIUTHIBASA TOTBKO WX,

nMmeem
a :’—0.737 +0.033, Wa = 0.306+0.114, 8)
a' = —1.25+0.18
B COrJiaCuMU C TOYHBIMU 3HAYECHUAMU
a=-075 W =03063, o =-125.  (49)

14

HAMIOMHUHAET CUTYAIMIO, BO3HUKAIOIILYIO B CIIEKTPOCKO-
UM B YCTOBHAX CUJIBHOI 3allyMJIEHHOCTH, U TpebyeT
HEKOTOPOTO UCKYCCTBA.

4)n =4.

B 3TOM cayuae MBI CTATKHBAEMCS C <IIOABOIHBIM
KaMHeM» anroputma. Ha OCHOBe BCeX yKa3aHHBIX OIle-
HOK TIOJIY9aeTCst TOBOJIBLHO TOYHBINH Pe3yJIbTar:

a=-1.500+0.004, Wy =-0.222£0.005, (51)

KOTODbI, ofHako, He corjacyerca ¢ (36). Ilpuuuna
COCTOUT B TOM, YTO MPU TOYHOM 3HAYCHUM WHJIEKCA
a = —1 rmaBHBIA BKIaL B acuMnToTuKy Uy HCYe3aeT
n3-3a momoca ramMa-bysknun (cm. (20), (21)) u Ha-
OJII0/1aeTCs CIEAYIONIMH YICH PA3JIOYKEeHUs C Mapamer-
pamu

o' = -150, W =-y7/8=-02216. (52

Takum oOpa3oM, B CAy4Yae MEJOUYNCIEHHBIX HEMOJI0-
JKUTETBHBIX (v AJITOPUTM HE TO3BOJISIET BOCCTAHOBUTD
npaBuibHy0 acumnroruky (7). Bo uzbexanue takux
HEMPUATHOCTEH €ro CIeayeT AOTOTHUTEL TMPABUIOM: €C-
JI1 B pe3yjbTare oOpabOTKY TOIYUaeTCs OTPHUIATEh-
HOE 3HAYEHUE (v, TO PE3YIbTAT HATO MPOBEPSATH MyTeM
BO3BeseHus paga (1) B oTpumaTenbHyo uian IpodHYIO
CTerneHb U CYMMHUPOBAHUS TTEPEPA3TIOKEHHOTO PSIIA.

4.2. AHrapMoOHUYECKUii OCIUAIIATOP

B kagectBe BTOPOro mpuMepa paccMOTPHUM 3aady
00 ocuoBHOM coctosianu FEgy(g) aHrapMOHUYECKOTO OC-
AIIITOPA, onucbiBaeMoro ypasaenunem Illpeannrepa

} U(x) = E¥(z), (53)

KOTOpasi MOXKeT OBITh CBEJIEHA K OJHOMEDHOU Teopuu
¢*. TIpumem Ey(g) B kagectse dbynxmmm W (g), amns Ko-
TOPOI HAYAJIO PAJia TEOPUU BO3MYIIEHUT UMeeT BUJL

1 3 21
”(9)=5+19—§92+
333 5 30885 ,
—_—g° - —— o 4
167 ~ 128 7 » (54)
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—Un
0.2

0.1

—0.1

Puc.7. 3asucumoctn Uy = UnT'(bg + 1) ot N gns
aHrapmoHu4deckoro ocunnnsatopa. ObosHaqeHuns Te xe,
4TO Ha puc. 4

a mepBbie 75 KoaddunuenTo Wy ¢ ABeHATIATHIO 3HA-
Jamumu nudpamMu TpuBeIeHsl B padore Bemmepa u
By [23]. Imu ke mosy4eno noeaenne K03 duimenTon
pazmozxkenusa npu OOIbIuX V:

) } . (55)

e ()

T 3/2
Acumnrornka Eg(g) mpn g — 00 BBISBISETCS € TIOMO-
upio 3amer Eo(g) = Mog'/? w2 — 29~ /5, B pesynbra-
Te KOTOPHIX (53) MPUBOANTCS K BUIY

{

rae npu ¢ — OO0 MOCAEJHUH 9IeH B CKODKAX HeECy-
MECTBEH M Ag CTPEMUTCST K TIOCTOSTHHOMY 3HAUEHUIO
0.6679863 [24], KOTOpPOE MOYKHO HANWTH BAPUAIMOHHBIM
meroznoMm. Urak, acumnrornka W(g) mmeer creneHHOM
Buz (7) ¢ mapamerpamu

95/72
_9%5/12

Wn = N

3NT (N +

d? xt 22

Tt T Y ien

- (56)

}‘Il(x) = AT (2),

a=1/3, Wy = 0.668, (57)

a TIOTIPABKH K Hell MMEIOT BHI PSia 1o cTenensy g~ 2/3 .

Basucumoctu Uy or N u ux o6paboTka Mo CTereH-
HOMY 3aKOHY TIPUBEEHBI HA PUC. 7, & 3aBUCHMOCTH Y2,
Qeff 1 Use OT by — ma puc. 8. Jlerko Bugers, uto x>
nmveer muHUMYMBI pu by = 1.30 u by = —0.34, u3 ko-
TOPBIX MOJYIUM COOTBETCTBEHHO

a=0349, W =0.602, o =-180  (58)

~
~

a=034, o ~20. (59)
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Ig x*
1 I 1 I
-1 0 1 2 bo
—Us Qreff
0.2+ _
Uso 104
0.1} e ey
0 1 1 1 ] e}
/' 0 1 2
—0.1F « 40.3
l
1

Puc.8. 3asucumoctu Y2, qpf 1 Uso = UsT(bg + 1)

oT by AN aHrapMOHUYECKOro OCUMAnATopa; pabounii

nHtepsan 24 < N < 45. Ltpnuxn — obpaboTka ¢ chuk-
cupoBaHHbiM o = (.34

Ounenku mo cmene 3Haka Ues, Ja0OT « 0.285 u
a = 0.337 COOTBETCTBEHHO TIPU JOTAPpUPMUIECKOI 00-
paboTrke n obpaboTke ¢ (PUKCUPOBAHHBIM WHIECKCOM.
Onenka Wy, N0 HAKIOHY JUHEHHOrO ydYacTKa 3aBUCH-
moctu Us (bg) maer 0.616-0.883. Isa pesynbraTa st
o' He IMEeIOT HUYero obIIero, yKas3biBas Ha, pABHOMPAB-
HOCTBb BCe€X OII€EHOK OJIid (. B pesyabTrare uMmeem

a=0317+0032, Wy =074+£014  (60)
B xXOpoteM coryacuu ¢ (57).

PaccMoTpeHHbIe TPUMEPHI MOKA3hIBAIOT, YTO TOU-
HOCTBb BOCCTAHOBJIEHU:A acumnTotTuxu W (g) cymecTsen-
HO 3aBUCHT OT KOHKDETHOH 3a1a9d, HO B MEIOM KOp-
peMpyer ¢ XapakTepoMm TOMpaBoK kK acumnroruke Uy
(20). Cpemmsts TounocTs nmopagka 1072 momywaercs B
HyJIb-MEPHOM CJTy9ae TIPU HEIeTHBIX 1, KOTJa TOMPAB-
kn K (20) mmeror Bua psga mo cremensv N ~'/2. Tlpn
YeTHBIX N TIOMPABOYHBIE YJIEHBI Yepe3 OIWH MCUe3aroT
U3-3a MOTIOCOB TAMMA-(DYHKITANA U BOIHUKAET PETYIsp-
HOe pasnozkenue o 1/N, B pe3ynbTaTe 9ero TOUHOCTh
cymiecTBeHHO Bo3pacraet. Huskast TO9HOCTH 171t aHTap-
MOHHYECKOTO OCTIAIIIATOPA CBA3AHA C TEM, UTO TIOTPAB-
ki uayT mo crenensm N~ 1/3 6 Cymecrsenno, oxnaxo,
YTO AJTOPUTM ABTOMATHYECKH AT OMEHKY OITMOKH,
KOTOpAas IPY UCTIONB30BAHAT BCEX TETHIPEX ONMEHOK ISt
(' OKA3BIBAETCA OUEHBb HAJICZKHOM.

6) Tepmwrit wmen B (28) kpome rasmoro mrmama B Uy BH-
na N®~1 naer take perymapmbie mompasks K mHemy, N® 2,

1 !
N@=3 ..., Bropoit uren B (28) maer N ~1 N =2 . wumn.
TosTomy passoskenne o g~ 2/3 npeoGpasyercs B pasjioxenue 1Mo
N~1/3,
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5. PABOTA AJITOPUTMA B YCJIOBUAX
NHTEPIIOJIAIINN KOS ®PUIIMEHTHON
OYHKIINN

3HadeHre WHTEPNIOISIUE 10 HACTOSIIEr0 BPEeMEeHU
CUJIHHO HEJIOOTIEHNBAIOCH, XOTS 9TO JIOCTATOUHO OUe-
BUJIHBIA CMIOCO0 MOBBIMIEHUS TOUHOCTH. B OOIBIMTUHCTRE
paboT JAHHOTO HANIPABJIEHUs aBTOPHI (POPMYIUPOBATH
AJITOPUTM TaK, YTOOBI M30eKaTh YIOMUHAHUS O KO-
dunmentax Wy npu mpoOMeKyTOUHBIX 3HAUEHUAX V.
Takoit oax0/1 ABIgETCS KOHIENTYATBHO OMUOOYHBIM:
0 KOHEYHOMY YHCIY HEePBBIX KOI(PMUIMEHTOB U UX
ACUMTITOTUKE MOYKHO TIOCTPOUTH (DYHKIMIO C HAMEPe
3aJ[AHHBIM TOBEJEHHEM Ha Oeckoneunoctu’). OcMbic-
JIEHHASI TOCTAHOBKA 33191 BOZHUKAET TIPU IPUOIUZKEH-
HOM 3aJaHun BeeX Wt TOTIa ¢ HEKOTOPOH TOUHOCTHIO
BO3MOKHO BoccTtanoBsenne W (g). TTosromy neobxomu-
MBIM STANOM B PEIIEHUN 33/Ia9U ABJISCTCS TPOBEICHIE
uHTepnoAnyuy Ko3hUIneHTHON hYHKIINN; pa3yMeeT-
Ccs1, 9TO BO3MOYKHO JIWIIb B MPENOTOKEHNN ee aHav-
ruanoct (M. 1. 8.2). [IpoBegerne naTepnonsum nos-
BossieT 3P PEKTUBHO HUCIONB30BATH MapaAMETP ¢ aCHUM-
nrorukn Jlunarosa (KOTOpBIH (HaAKTUIECKH OCTAETCS
HEBOCTPEOOBAHHBIM B CTAHJAPTHOMW MPOIEAYpPE «KOH-
dbopm-6opeiis» [6]), yaecTb riagkocTb NpUBeEHHOl KO-
s dunnenTroit GyHkiMn n ee peryasiprocts mo 1/N,
a B mepcrnektnBe — u UHQGOPMAIHUIO 00 aCHMITOTHKE
ko3 durmentos Ax B (22) [25].

B . 2.3 npuBesenpl kKauecTBEHHBIE COODPAYKEHUS,
YTO BJIWSTHWE OIMMOOK WHTEPIOJANNN HE CTONb CYIIe-
CTBEHHO, KaK OIMMOOK OKpyTIeHns . K coskamennto, Ham
HE yJAJI0Ch NOMYyYUTh HUKAKUX KOHKPETHBIX OIEHOK, W
MBI TIPOIEMOHCTPUPYEM 3TO IKCTEPUMEHTAIHHO HA TIPU-
Mepe HyJIb-MepHOro ciydas ¢ n = 1.

Vmest B BUIY MOIEIUPOBAHNUE CUTYAIIUH JIJIsT TEOPUN
%, ByseM cYMTATh M3BECTHBIMU 3HAYCHHS HECKOIBKIX
k03 unmenTos paznozxkenus psaga (1),

Wi Wrott, -, Wi,

, (61)
acuMnToTUKY JIunarosa (2) u nepByio MONpaBKy K Heil
no 1/N. Uuarepnonsuuio ygao0HO NPOBOAUTD JIJis [IPU-
BeIeHHON KO3]DPUIIMEHTHON (PYHKIINN, COXPAHIA B Pa3-
JIOYKeHNH (22) KOHEYHOE YMCII0 YJIeHOB W BBHIOMpast KO-
sdduimentsr Ax u3 coorsercrus ¢ (61). Mbr pac-
CMOTPHM TMOJAPOOHO BE PeATH3ANUU MHTEPIIOSIIAOH-
Ho#i mponenypsr: (1) Lo = 1, L = 5u (2) Lo = 1,

7) ®yuknua o1 GAKTOPHATBHOTO PAJA UMEET Ty JKe ACHMIITO-
TUKy KO03bPUIHEeHTOB (2), HO ¢ APYTUM 3HAYEHHEM MapaMeTpa
¢ [17]; cdopMyImpOBaHHOE B TEKCTE yTBEPIKIEHHE JIETKO JOKA-
3aTh, 0epsi TMOAXOISIIYI0 JUHEHHYH KOMOWHAIMI) HECKOJbKUX
byHKIIM.
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L = 1. 3-3a MeaIeHHOCTH U3MeHeHn#H K03 PUITHEHT-
HOM (DYHKIIMYM TOYHOCTH WHTEPTOJSIIUN OKA3hIBAETCS
0YeHDb BLICOKOI, ~ 1077 B mepBom cryuae n ~ 1074 Bo
Bropom. Ciydaitras omubOKa TaKol aMITUTY/IbI TIPUBE-
ma 661 K 6ombimM dayxkryammay Uy npu N ~ 30 B
nepeoM caydae u N &~ 13 Bo BTopoM. PaKkTHIECKOE BHI-
YUCIEHUE MOKABBIBAET, YTO HUYErO KATACTPOGUICCKOTO
He npoucxoaut BioTh 10 N = 40, Korma yzke 3amer-
HO BJIUSTHUE OMMUOOK OKPYTJIEHUS. DTO JIETKO BUIETH
u3 Taba. 1, rjge OpUBeeHbl 3HAYEHUS HEKOTOPBIX KO-
spdurmentos Uy ans by = 1, BRIYUCTEHHBIE IO TOY-
vbiM ko3 dunmentam Wy u Tpu UCTIOTHL30BAHUY WH-
TEPNOIANNN; C yBeJIUUIEHUEeM by TOYHOCTH erme Oosee
BO3pACTAET, C YMeHbIIeHneM by HeCKOMbKO yObIBAET, HO
B Macirabe puc. 4 BO3SHUKAIOIINE OTKJIOHEHWS OBIIIN OB
HE3aMETHBI.

Basucumocts Y?(bg) aHanormuHA NOKA3AHHON HA
puc. 5, XOTsT ¥ HE BOCHPOU3BOAUTCSA OYKBaAIbHO. O11eH-
KU MapaMeTpoB aCUMIITOTUKU CBEJIEHBI B TabJI. 2: st
HADJISIHOCTH OHU JIAHBI J7I MOCTOSTHHOTO pabodyero wH-
repBana 23 < N < 45 u ¢ BCIOIB30BAHUEM OJHMHAKO-
Boro 3uadenus a = —0.25 npu 0OpaboTKe JTUHEHHOTO
yuactka 3aBucumoctu Us(bp). Mbl Bugum, 4ro u3me-
Herre o U Wy 3a cUeT WHTEPHIONSIUU OKA3AJI0Ch HA
YPOBHE pa3zdopoca Pa3auYIHBIX OIEHOK W TOYHOCTH BOC-
CTAHOBJICHUS] ACUMNITOTUKY (7) TPAKTUYECKH HE U3Me-
Hunach. TakuMm 00pa3oM, B JAHHOM CJIy9ae WHTEPIIOs-
WS ¢ WCTOIBh30BAHNEM €IMHCTBEHHOTO KO3 dUImenTa
pasnoxkenusi Wy mO3BOINIA BOCCTAHOBUTH ACHMIITOTH-
ky W(g) He XyxKe, yeM OpU UCHOIB30BAHUHM TOYHBIX
k03 dunmentoB Wy ; KOHEYHO, Takasi CUTyalus He SB-
NeTCa TUTTUYHOMN.

6. OITUMU3BAIINA MHTEPIOJISIIIMOHHOMN
IPOIIEAYPHI

B npempiayiem pasmesie HaM HECKOJIBKO TIOBE3JI0 —
CaMBIii €CTeCTBEHHBIN CTOCOD WHTEPIOJAINN TaeT XO-
pormme pe3ymbTaThl. B obmmem ciaydae Tpedyercs or-
TUMHU3AIUsS THTEPIOIAIUOHHON MPOIELYPhl, KOTOPYIO
MBI MPOJEMOHCTPUPYEM HA TPUMEPE AHTAPMOHUYECKO-
ro ocrunnaTopa. Hagrnem ¢ obcyzkaenns oOImeit crpa-
Teruy ONTUMW3AINUHU, KOTOPAsS CYIIECTBEHHO M3MEHEHA
10 CPABHEHUIO C MPEIIIEeCTBYIOMUME paboTaMu.

6.1. O61mas cTpaTeruss ONTUMU3AIIANA

Ha abcTpakTHoM ypoBHE ONTHMHU3AIMS COCTOUT B
TOM, 9TO BBOJIUTCS HEKOTODPAs BApPUAIUs TPOIEILYPbI
CYMMHUPOBAHUSI, XapaKTepu3yemasi MTPOU3BOJIbLHBIM I1a-
paMeTrpoM A, KOTOPBIH 3aTeéM BBLIOMPAETCS «ONMTHMATb-
HbiM 06paszomy». Hanpumep, ucxonubiii psag (1) moxuo
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Tabauna 1
Un

Toumwie K03pHUITHEHTHI Wurepronsims Wureprionsims
N W cLo=1,L=5 clo=1,L=1
30 -2.911-1073 -2.911-1073 —2.868-10?
35 —2.408 - 1073 —2.409-1073 —2.369- 1073
40 —2.038-1073 —2.041-1073 —2.004-1073

Tabnuua 2. [MapameTpbl acumnToTuky ans nHterpana (32) ¢ n = 1, nonyyeHHble no To4HbIM Ko3pdnunentam Wy n

npn NCNoNb30BaHNN NHTEPNONALNN

Tounbie Ko3ppumEeHTH WNurepnonsms Warepnonsrms
WN CL0:17L:5 CLUZLLZI
a = —0.246 a=—0.245 a = —0.269
[lepBoIit MUHIMYM Y2 o' = —0.827 a' = —0.830 a' = —0.761
Wso = 0.893 Weoo = 0.892 Weoe = 0.912
a=—0.249 a=—0.245 a=-0.271
Bropoii MunuMyMm Y2
o' = —0.792 o' = —0.849 o' = —0.747
CMmena 3naka Uy a=—0.210 a=—0.210 a=—0.218
a=—0.215 a=—0.215 a=—0.225
Jluneiinpiii yaacrox Us (bg)
Wso = 0.889 Wso = 0.887 Woo = 0.885

BO3BECTH B CTENEHb \ W CyMMHUPOBATH MEPEPA3IOKEH-
HBII PAJL

W/\(Q):WO—W19+W292—-~-+

+ & T(N +b)(=g)V +..., (62)

KOTODBIil 110 CBOWCTBAM aHAJIOMMYEH UCXOJHOMY (MEeHsi-
eTcs JIMIh mapamerp ¢ acumnrornkn Jlunarora [17]),
BRIOMpass A\ W3 COODparKeHWHl HAWMTYUIIed CXOIUMOCTH
sroporo psaga B (9). IIpoueaypa onrumusauuu npu-
CYyTCTBYeT B OOJBITMHCTBE PabOT JTaHHOTO HAIpaBJe-
HUsI, STBISSCH OAHOBPEMEHHO WX TOCTOMHCTBOM W HEJTO-
cratkoMm. C OIHOW CTOPOHBI, TPUHIIHIUATBEHAS BO3MOZK-
HOCThH YJIYIIeHNsT CXOMANMOCTH HE BBI3HIBAET COMHEHMIA;
C APYTOit CTOPOHBI, PE3yIbTaThl HAYNHAIOT 3aBUCETH OT
MIPOU3BOJILHOIO MapaMerpa A\, ¥ TPYAHO W30AaBUTHCS OT
OIILYIIEHUs, 9YTO TAKUM 00PA30M MOZKHO MOy IUTH BCE,
9TO YTOAHO.

Teoperudeckn ncnonb3oBanne paga (62) aHudem He
xyxe, 4eMm psza (1), u 3nadenue 060l BeauInHbL (),
TOJTy9eHHOW B PE3yahTaTe CYMMHUPOBAHUS, HE JTOIZKHO
3aBuceThb OT A. B yciaoBusx orpanmdenHoi madopma-
nuu o kodgdurnmentax Wy 3aBucumocts () oT A BO3-

2 ZKST®, Bem. 1 (7)
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HUKAET, HO C yBeaudeHueM uH(MOPMAIUU CTAHOBUTCS
Bce Oomee cmaboit. B obmem cnydae paBHOMEpHAasi 1O
A CXOIMMOCTH HE WMEET MeCTa W TPUOJIUKEHHOE 3Ha-
verne () OJIM3KO K TOYHOMY JIWIIL B 00JACTH HEKOTO-
poro «miaro» (puc. 9a), IpU ypageHuu OT KOTOPOroO
OTKJIOHEeHHS OBICTPO HapacTaioT. [lo Mepe ypBenndenns
urdOpMAaIMN MJIATO PACIIUPSAETCA W YILIOMAeTCs (CM.,
nanpumep, [26]). dlcno, 9To HaMMy YA CXOAUMOCTD /10~
CTUTAETCS B IEHTPE TIATO, HO BBIOOP TOrO MEHTpa He
BCErJIa OYEBUIEH: TIJIATO MOYKET OBITH ACHMMETPUIHBIM
WJIN TIJIOXO BBIPAYKEHHBIM, €r0 MEHTP MOYKET CIBUTATH-
cs B MPOIEcce CXOauMOcTu u T. 1. [lodromy BBIOOD OII-
TUMaJIbHOTO A, & CJeJA0BATEIHHO HAWIYUIIEro mpudIn-
JKeHUsT Jjst (), M OIEHKA ero TOTPEITHOCTU SBJISTIOTCS
BeCbMa, CyObEKTHBHBIMH.

Ha mam B3rsm, npobiemMa ONTHMHU3ANUAUA MOZKET
OBITH pereHa 00bEeKTUBHO. J[e10 B TOM, 9TO OT \ 3aBU-
CUT He TOJbKO MPUbIUKeHHOe 3HaYeHue (), HO U omub-
Ka ero OmpesIe/ieHusi; eC/id 9Ta OMUOKAa OIeHeHA Mpa-
BUJIBLHO, TO TOUYHOE 3HAUEHNE (Qepaet JOIKHO OBITH COB-
MECTHMO € TPUOTUKEHHBIMU PE3YTIbTATAMHU IIPU JTFOOBIX
A (puc. 96): Tem cambim cHuMaercs npobsiema (PUKTUB-
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Q

Qez‘act

Aopt

Qez‘act —

/\opt

Puc.9. o) Jliobas BennynHa @, nony4eHHas B pesyb-
TaTe CYMMUPOBAHUS PsiAa, TEOPETNHECKN HE 3aBUCUT
OT ONTWMU3ALNOHHOrO NapamMeTpa A, HO B YCIOBUSX
orpaHnyeHHol MHpOPMaLUKU Takasi 3aBUCUMOCTb BO3-
Hukaet. Mpu yBenuueHnn uHdopmaunm 3Ta 3aBucu-
MOCTb 3BOJIIOLMOHNPYET OT KpuBOW 1 K KpuBbIM 2, 3 1
T. 4. OnTumanbHoe 3HaveHne \ NeXuT B6AN3M LeHTpa
nnato. 6) OT X 3aBUCKT HE TONBLKO NpUBANKEHHOE 3HA-
uenmne Q (>kupHas kpusas), HO n ownbka ero onpege-
nenus (kopngop ownbok 3aWwTprxoBaH); Npy NPasub-
HOUi oueHke ownbky To4YHOe 3HadYeHne Qezact LOMKHO
ObITb COBMECTUMO CO BCeMU AaHHbiMU. B nokasanHoli
<<|/|p,eam>Hoﬁ>> cnTyaumnn Bb|60p ONTNMANbHOIO 3Ha4e-
HUS A CBOAMTCS K BbIOOPY pesynbTaTa C MUHUMabHOT
NOrpeLHOCTbIO

Ho#t 3aBucumoctu (@ or \. Ecim Takas <ugeasibHasi»
CUTyalust TOCTUTHYTA, TO BHIOOD OMTUMAJIBLHOTO 3HAUE-
HUST \ CBOIUTCS K BHIOODPY pe3ysbTaTa ¢ MUHUMAJILHOM
MOTPENTHOCTHIO.

IIpouenypy ONTUMHU3AINK JIOTUYHO MPOBOAUTH HA,
CTaJUM UHTEPMOJSIANA, TaK KaK BCE HEOTPEIEJIeHHOCTH
PEe3yABTATOB, B KOHEYHOM CUETe, CBSI3aHBI ¢ HETOYHBIM
suanuem Ko dunuenros Wy . Eciu nepenucars (22)
B 9KBUBAJIEHTHOI (popwme,

Wy = ca N'T(N + b — b) 1Ay
N-N
A Ag
S S ()
(N = N)? (N —N)E

¥ TIPOBOJWTH WHTEPIOJANNI0 TyTeM ODpBIBA psijga U
nogbopa ko3dduuuenTos Ay, TO BO3ZHHUKAET MHOZKe-
CTBO peajim3alldii HHTEePNOJAAIUOHHON Npoueaypbl, Xa-
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pakTepm3yeMoe ABYMs MmapaMeTpaMH, bu N. Pacemor-
peHre TeCTOBBIX MPUMEpPOB MOKA3bIBAET JOCTATOYHYIO
3¢ HEKTUBHOCTH TAKOH MapaMeTpU3aIuu: TOYHOCTh HH-
TEPTIOJIAIIH TTPU ONTUMATTHHBIX bu N moxer HA nopsa-
KW TIPEBBITMIATH Ty, KOTOpas MOJydaeTcs MpPU WX CIy-
qaitroM BbIOOpe. MBI MpOBeIEM ONMTUMHU3AINIO 10 b u3
TEOPETUYIECKUX COOOPAKEHUIH, a ONMTUMHU3AIIUIO 10 N —

qucaenno®) .

6.2. OnTuMu3anud 1o b

OnTuvusanus mo b cBs3aHa ¢ BOMPOCOM O Tapa-
METpU3aIi aCUMIITOTHKY JIunaTosa, KOTOpast MOYKET
6B 3ammcana B suge ca L(N +b), ca¥ NP ' Nlu . 1.
Dror Bonpoc obcyzKaancs Bo MHOrux padborax [11, 12],
HO He TOJIyYnJI YIOBJICTBOPUTEIHLHOTO PEITIeHNU .

Bamerum, 910 3HAYCHUS b=bub=0b—1 PUBOJAT
K TOYKIECTBEHHBIM DE3YJIbTaTaM:

N'T(N +b—b) =
B NPT(N), b
| NYID(N+1) = N'T(N), b

- (64)

b7
b—1.

[TosTomy TpUbOIMIKEHHBIE 3HAYEHUS JTIOO0N BEJTMIMHBI
(), TOJIyYEHHOI B PE3y/IbTaTe CyMMUDOBAHUS PsIA, TIPU
b=bub=>b—1 copnagaor. IIpu ypenuaenun nudop-
manun 0 kodddunuentax Wy dbyukuus Q(b) cramo-
BUTCST BCe Doslee METIEHHO; ¢ POCTOM XapaKTepHOTO
Macirada L, Ha KOTOPOM OHA MEHSIeTCs, ee k-s Tpom3-
BoaHas yObBaeT kKak 1/L* u B cuTyammm obmero mo-
JIOYKEeHWS BO3HUKAET IKCTPEMYM B TOUKe b=1b- 1/2;
BOBHUKAIOIEE TJIATO «JIOKUTCsS» Ha 3HAYeHUs () mpu
b=bub=0b—1,artouka b = b — 1/2 cranosu-
Cs1 €r0 eCTeCTBEHHBIM IeHTpoM. OmudKa BOCCTAHOBIIE-
Hus (Q, KaK BCSKAst BEJMYMHA, MMeeT mpu b = b — 1/2
9KCTPEMYM, W €CTECTBEHHO OYKUIATH, YTO OH OKAYKeT-
cst MuauMyMoM (cM. pasa. 8). Takum oGpa3om, BEIGOD
b=b— 1/2 sBasiercst ONTUMANBHBIM, YTO COOTBETCTBRY-

€T IIapaMeTpUu3aluu aCHMIITOTUKA .HI/IHELTOBa B BUJE
W = caV N*"V2T(N +1/2). (65)

Ecim A; /N — neppasi monpapka K acCUMNTOTHKE (CM.
(22)), 1O ee 3aBuCHUMOCTB OT b UMeEeT BHL

A=A —(b—1/2-0)%/2, (66)

8) yBe.HI/I‘{eHI/Ie YucCjga ONTHUMHU3AIMOHHBIX IMapaMeTpPOB TIpe-
CTABJISIETCS HEIEeNeco00pa3HbIM, TAK KAK HA 3TOM IMyTH JIETKO
noiiTu 10 abeypaa. Tak, mpu GOIBIIIOM YnCIe TapaMeTPOB MOYKHO
HMUTHPOBATH OBICTPYIO CXOAMMOCTH AJTOPUTMa K HEMPABUILHO-
My pe3yJIbTaTy; B HAIEM MOIX0/Je MOXKHO OOECTeYHMThH COBMAe-
HHUE YeThIpeX OIMeHOK HWHAEKCAa (v U MOJYYUTH HYJIEBYIO OIEHKY

IIOTPEIIHOCTH.
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roe A; — 3mavenue A; mpu b=b-— 1/2. Bo Bcex us-
BecTHBIX crydaax A; < 0 (em. [19,23,27,28]), n aas
napamerpusanuu (65) monpaBka MUHUMAJIBHA; TEM Ca-
MBIM G07Iee BepOSATHA XOpOMAas CITUBKA ACHMITOTHKH
C HU3IIAMY TOPAIKAMU. 3aMeTuM, 910 B MeToze JInma-
TOBA [2] aCMMTITOTHKA BO3HUKAET B BUIE

V2re(a)e)N NPVENN,
[Mapamerpusanus (65) coorBercTByeT NPUOIUIKEHUIO
V2re NNN = T(N +1/2),

TOYHOCTH KOTOPOro okono 4% naxxke mpu N = 1, u B
9TOM CMBIC/IE OHA OMM3KA K «eCTeCTBeHHOM». Jlmsa aH-
TAPMOHMYECKOTO OCIUJLIATOPA ONMTUMAJIbHAsT TTapaMeT-
pusaiusa copnagaer ¢ (55), a B HyJIb-MEPHOM CJIydae ¢
n = 1 6mm3ka K (34), (35).

6.3. OnTuMHu3sanuda 1o N

JI71st aHTaPMOHUYECKOTO OCIUJLISATOPA TIOIPOOHO MC-
cnenoBanach maTepnossus ¢ Lo =1, L =9, T.e. ¢ uc-
MOJIb30BAHUEM TIEPBBIX NeBATH KO3 dunmentoB Wiy,
OHa COOTBETCTBOBANA TouHOCTH ~ 1073, WMHTepmomns-
uust Ha ocHoBe hopmyiibl (22) okazajgach COBEPIIEHHO
HEYIOBJIETBOPUTETBHOM — JI7IsT PA3YMHBIX WHTEPBAIOB
yCpEIHEHUS 3HAUEHUS Y2 MpH 00pabOTKe TO CTereH-
HoMy 3akoHy (20) OKa3bIBAJIUCh OIPOMHBIMU, U CKOJIb-
KO-HUOY/Ib 9eTKOM KAPTHHBI MUHUMYMOB HE BO3HUKAJIO.
[Mpuunna 3TOrO MPOSCHSAETCST IPYU CPABHEHWY TTOJTY I€H-
HbIX KOd(dunmentor Uy € TOYHBIMHU: KAK BUIHO U3
puc. 10a, pasnuyaus BeaukKu u 0OpabOTKA MO CTEreH-
HOMY 3aKOHY MPaKTUYECKU HEBO3MOKHA. OTKIOHEHUS
HapaCTAIOT MPUMEPHO TI0 TOMY YK€ 3aKOHY, UTO JIJIsT CJTy-
YalHBIX OMUOOK, HO U3MEHSIIOTCS [JIABHO ¥ UMEIOT aHa-
JIOTUYHBIN BU A7 pas3Hbix bg. IlpemcraBngercsa Bo3-
MOYKHBIM CKOMIIEHCHDOBATH 3T OTKJIOHEHWSI B IIAPO-
KOM HHTepBaJjIe 3Hadennii by myTeM onTuMu3amum no N.

9T0 MeHCTBUTEIHLHO TaK, MpUYEM OOJIACThH OITH-
MAJIBHBIX 3HAUEHHiT N MOZKHO HalTH, HE 3HAd 3apaHee
pesynprata. Ha puc. 11 mpejcraBieHo noseinenue y>
ansg naTeppasa 20 < N < 40 B 3aBUCUMOCTH OT N mns
MeTIOYNCIeHHbIX 3Hadenuii by. Herpymaro Bumern, 910
B unrepsane N = —(5.0-5.5) Mansie 3nauenns x> 10-
cruraroTcst cpasy st bg = 0, 1, 2, 3. 910 yka3biBaer
Ha BO3MOYKHOCTH KOMITeHcanuu omuoku B Uy [IJ1s1 BCex
bg > 0, Tak Kak mpu OOMBIUX Dy OIMIUOKHU BCETIa MaJIb
(ecm. . 2.3). U3 puc. 106 Bugmo, uTo A N = —54
OTKJIOHEHUsT TOJMydYeHHBIX Uy OT TOUYHBIX Tipu by > 0
JIEHCTBATENBHO OYTH HE3AMETHBI.

BosmozkaocTs 6osee TOHKOR onTUMHU3alUU OCHOBA-
Ha HA TOM, 410 B hopmysie (29) ommbKu HHTEPHOIAY
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7UN

Puc.10. o) CpasHeHne koacbpuymneHtos Uy ans aH-
rapMOHUYECKOrO OCLUANATOPA, NOMYHEHHbIX B pesyib-
Tate wnTepnonsumm ans N = 0 ¢ ucnonb3osaHuem
nepebix AessiTu koadguumnentor Wy (cnnowtbie kpu-
Bbl€), C TOYHBIMI (LUTPUXN); BEPTUKANBHBIMI WTPUXa-
MU OTMeqeHbl 3Ha4eHnst N, BbilLe KOTOPbIX NOBEAEHME
TO4HbIX KO3PuumnenTos Uy BU3yanbHO HEOTANHNMO
OT CTeneHHOro 3akoHa. 6) Te xe kpuebie nocne onTu-
muzaunm no N (gns N = —5.4)

UTPAIOT TAKYIO 7K€ POJIb, KAK BBICIINE MOMPABKU K CKeii-
JIMHTY, [OKA3AHHbIe MHOroTouneM. Ipu n3menennn N
OMMOKN WHTEPTOJISINY TIJIABHO MEHSIFOTCS U TIPU HEKO-
topoM N MOryT NPUGIHZKEHHO KOMIEHCUPOBATHCS IO~
NpaBKAMU K CKEWJIWHTY: 3TOT MOMEHT MOXKHO 3aduk-
CUPOBATH 1O MAKCUMAIHLHOMY COJIMIKEHUIO PABTUIHBIX
orneHoK a 1 Wxe.

Cucremarnyeckass obpaboTKa ¢ OTMpeIeeHneM ma-
paMeTpoB o 1 Wae TpoBoanaack s N B WHTEpBAIE
or —5.0 mo —5.6 ¢ marom 0.1. «IIpaBunpnas» xap-
THHA MHHAMYMOB X? HaOMIOZAIACh IS N —5.9;
mpu N = -56 MepBLIT MUHUMYM Y2 mcYe3as, a mpu

N < —5.4 oH OKA3BIBAJICS PACIICIICHHBIM Ha ABa. [Ipu-
YUHY PACIIEIIeHNS KAYeCTBEHHO JIENKO TIOHATh: KAK sC-
o u3 puc. 10 u 11, mist pukCMpoBaHHOTO N CYIIECTBY-
eT HeKOTOpoe bg, J7Isi KOTOPOTO BIHSHUAE OIMHOKYM WH-
teprnonsanuu Ha Uy TPAKTUYECKH CKOMIIEHCHPOBAHO;

2*
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lgx* MOZKHO HPOJOIZKUTH COIMIACHO aCUMOTOTHKE Uso N1,
19 Tem cambiM U3BECTHBI BCe KOIDDUIHUEHTHI CXOISAIIE-
rocst paga (9). Omubka cyMMUPOBAHUS OTIPEIEJISETCS
10 TOYHOCTHIO BOCCTAHOBJIEHUST ACHMOTOTHKH,
Ngs = U 6U—°°+6alnN., (68)
8 UN N>1 Uoo
KOTOpasA 3aBucuT oT N morapudMuIeckn U B OrPAHU-
6 YEeHHOM WHTEpPBAJe MOXKET CUMTAThCsl NOCTOSHHON. Ec-
JI BBECTHU XapakTepHbIil mMacmtab N, Ha KOTOPOM OT-
4 HOCUTEbHAS OIMMOKA CpaBHUBaETCs ¢ Ayg, U NPUHSATD
AMMPOKCUMAITATO
0 2 4 6 8 10
~N 0UN _ 0, N < N, (69)
Uv | As, N>N,,
Puc.11. Mosegerue x? ans untepsana 20 < N < 40 / - /
8 3aBMCUMOCTU OT N npu hUKCUPOBAHHBIX 3HAUEHMSIX TO Tipu ag > 1 moayunMm
bo BN aHrapMOHUYECKOro OCUUNNATOPa
o0
5B) = 3 AuUxexp (—%) -
OpH 3TOM by U BO3HHKAET MHHHMYM X2, KOTODBII fB- N=N, ag
JISIETCST «JINIITHUM» 10 cpaBHeHuio ¢ puc. 8. ITockomas-
Ky @ Priori TPYIHO PENNuTh, KAKOH M3 JIBYX «TEPBBIX» AysB(g), ag > N,
MHHAMYMOB Y> SABJfAeTcS HCTHHHBIM, MbI TPOBOIIIH = (70)

OIEHKW /I KaZKJIOTO U3 HUX — (PAKTHUIECKH OHU OKa-
3BIBAJIUCH OJIU3KUMU.

Pesynbrarer cBemenbr B T1abs. 3 W MOKA3AHBI HA
puc. 12. Pazdpoc omernok a 1 W, 1aer oneHKy omuoKn
10 TIOPSIZIKY BEJIMYUUHBI; UTOOBI BO3HUKJIA «UIEAJTHHAS>
KapTUHA, OYKUJAeMasi COrJIACHO puc. 90, moIydeHHbIH
KOPHJIOP OIMMOOK i (v Hy?KHO pacimuputb B 1.3 pa-
3a, a mua We — B 1.1 pasa (myukTtup ma puc. 12),
rorga 3Havennss a = 0.38 m Wy = 0.52 (mrpuxn)
COBMECTHMBL ¢ pe3yibratamMu ans Beex N. Boibupas
B KakKIOM Caydae 3uadenne N, MAHIMAZMPYIOMIEE OJI-
HOCTOPOHHIOIO OMHUOKY (cTpenku Ha puc. 12), mMeem
CJIIYIOIINAN pe3yabTaT:

a=038+005 Wsx=052+012.  (67)

Cpasrenne ¢ (57) mokasblBaer, 9T0 OMHUOKA OIEHUBA-
erTcsl aJeKBaTHO, HO CDEJHWe 3HAYEHWs MOJyUNINCh
HECKOJIbKO CMEIeHHBIMW; TIPW 3TOM ¢aABur Wa, siBIIsI-
eTCsl CJIEJCTBUEM CABUTA (.

7. CYMMUPOBAHUE PAJ0B TEOPUN
BO3MVYIIIEHUN [IPU IIPOU3BOJIbLHBIX g

Ecnu undopmammu o xodddunuentax Wy mocra-
TOYHO JJIsi BOCCTAHOBJIEHUs acuMmnTotuku W(g) mpu
g — o, To cymmupoBanue paga (1) mpu npou3BoIbHBIX
g He cocrasysier npobiaemsr: npu N < 40 xkoaddunuen-
o1 Uy Bbruucisores no ¢gopmyre (19), a manee ux
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AusUn.agexp (—=Nc/ag),  ag < Ne.

MMoxacrasasia (70) B (8) u ucnonn3ys npu ag < N, Me-
TOJI, TIEPEBATA, UMEEM

W i(g)
W(g)
Ags, ag 2 Ne,
~ (71)
Agsexp {—2(N./ag)'/?},  ag < N,

r7le Mbl ONYCTUIU ISl HADJISITHOCTA HEKOTODPBIE MPeJi-
9KCIIOHEHITUATBHBIE MHOKUTETH. [IpU OTPUIIATETBHBIX
Q pe3yabTaThl 11t obnact ag > N, HECKOIBLKO MOIN-
dumnupyiorcsa; B yactaoctu, ana —1 < a < 0 mmeem
W (g) = Aas(W(g) — W(gc)), tae age ~ N.. Ecre-
CTBEHHBIM MacimTabom st N, ABJIAETCS CepennHa pa-
6ouero uatepBaia ( Nyin, Nmaz), T-€. No & 30, omrako
OTJINYHUs OT ATOrO 3HAYEHUS] MOTYT OBITh BEJTUKH, TAK
KaK COOTBETCTBYIOIIEE PABEHCTRO CTIPABEIJINBO B JIOTa-
pudmugeckom mactmitade (In N, & In 30). @axruveckn
annpokcumanus (69) ¢ nocrosinabiM N, pasyMHa JIHIIb
upu Gosbiiux g; B 0bmeM ciydae onenka (71) cupases-
nmBa ¢ 3pPeKTUBHBIM 3HaUeHneM N, KOTOPOe Onpeie-
JgeTcsa HoMepoM MakcuManbHoro wiena 0Unu®N B pae
g 0 B(u) u npu manbix g npubauzkaercsa Kk L+ 1, . e.
HOMEPY MEePBOTO Hen3BecTHOro Kodd durmenrta Wy .

B 4 TpeacTaBIEHBl  PE3YALTATHI s
HyTb-MEPHOTO Caydas. B mepBoM CTOJOIE JaHbI

TabII.
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Tabnuua 3. [lapameTpbl aCUMNTOTUKM AN51 AaHTAPMOHMYECKOTO OCLMNATOPA, NONYHEHHbIE MPU NCNONb30BAHNN NHTEP-
nonsuunm ¢ Lo = 1, L = 9 (3Hauenus B ckobkax ans N = —5.6 oueHnsatoTcs B Touke by = 2.20, B KOTOpPOl ncyesaer
nepablli MUHUMYM X 2)

o)
N —5.0 -5.1 —5.2 -5.3 —5.4 —5.5 ~5.6
0.398 0.396 0.393 0.390 0.385
[lepBoIii MUHIMYM X2 0.378 (0.373)
0.476 0.452 0.422 0.399 0.384
Bropoit MmurmMyM Y2 0.50 0.47 0.42 0.37 0.33 0.29 0.34
Cwuena 3uaka Us 0.585 0.535 0.485 0.445 0.405 0.365 0.335
JIuneitaniii yaacTok Uss (bo) 0.495 0.445 0.40 0.36 0.32 0.29 0.26
Woo
N —5.0 -5.1 —5.2 -5.3 —5.4 —5.5 ~5.6

0.490 0.495 0.500 0.505 0.513
[lepBoIit MuUHIMYM X2 0.529 (0.540)
0.356 0.390 0.440 0.487 0.517

JTnmeiinmrii 0.226 0.290 0.373 0.463 0.572 0.675 0.712
yaactok Us(bg) 0.502 0.538 0.568 0.698 0.885 1.09 0.953
o Woo T T T
0.6 1.0+
0.5¢ 0.8}
0.4L 0.6}
030 T 0.4
a=0.38 £0.05 TR 7 W =0.52£0.12
0.2 I I 0.2 ! .
5.0 5.2 5.4 5.6 5.0 5.2 5.4 5.6
-N -N

Puc.12. Pasnnunbie ouerku o (a) n Ws (6) gns aHrapmoHmnyeckoro ocuyunnstopa. Ludpbl y KpuBbix COOTBETCTBYIOT
Hymepauun B pa3a. 3. [yHkTupom nokasaH kopugop ownbok, pacwmpentbiii 8 1.3 paza gna o v 8 1.1 pasa gns We

TouHble 3HadYeHus wHTerpana (32) ¢ m = 1, Bo Bro-  ctonbuoB u N, ~ 10 a5 uerBepTOro cToadia.

POM, TDETBEM W YETBEPTOM CTONONAX HPUBE/CHBI B tabn. 5 npejcraBiennl pe3ysbTAThI st aHrAp-
pe3ymbTaThl CYMMHUDOBAHUA DAAa € UCHOTB30BAHUEM MOHMYECKOTO OCITWJIIATOpa. B mepBoM cTosibie maHb
CcOOTBETCTBEHHO TOUHBIX Wiy, naTepnonsamnuu ¢ Lo = 1, tounsie 3uagenns Fy(g), B3areie u3 paborsr [24], Bo
L =5 w warepnonsaumn ¢ Lo = 1, L = 1. B xaxgom BTOPOM U TPEThEM CTOJIONAX MPUBEIEHBI PE3YJIbTATHI
cllydae WCIOIb30BAJIOCH 3HAUEHUE by, COOTBETCTBYIO- CYMMUPOBAHNS PSAIA C HCTIOTR30BAHIEM TOYHBIX W 1
mee nepsomy munumymy X2, Comocrasnenme ¢ (71) uarepnonsauuu ¢ Ly = 1, L = 9. Ouenusaemble N, 10-
nokaseiBaer, 9to N ~ 200 1m0 BTOPOrO M TPETHEro cturafoT 3Ha9ennit oxkono 200 a7 BTOporo u 0kos1o 50
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Tabnuua 4. CpasHeHne TO4HbIX 3HaveHnii nnterpana (32) ¢ n = 1 v pe3synbTaToB CyMMMpOBaHMS psaa
W(g)-10
Tounoe CymMupoBanue CymmupoBanue CymMupoBaHue
g 3HAYEHUE ¢ Tounbivu Wiy NIPUA UHTEPIONAINA NIPUA UHTEPIONAINA
cLo=1,L=5 cLo=1,L=1
1 6.842134 6.842135 6.842134 6.8436
2 6.183453 6.183454 6.183452 6.1867
4 5.497111 5.497110 5.497105 5.5034
8 4.820615 4.820608 4.820594 4.832
16 4.181699 4.181669 4.181637 4.200
32 3.597297 3.59720 3.59714 3.624
64 3.075230 3.07500 3.07490 3.113
128 2.616802 2.61633 2.61617 2.668
256 2.219222 2.2184 2.2182 2.285
512 1.877472 1.8761 1.8758 1.959
1024 1.585578 1.5835 1.5831 1.68
g — o0 0.9064¢g~0-2 0.895¢~0-247 0.895¢~0-247 0.9129~0-269
Tabnuuya 5. CpasHeHne TOYHbIX 3HAYEHNN SHEPrUN OCHOBHOIO COCTOSIHISI aHFAPMOHUYECKOrO OCLMANATOPA 1 pe3ybTa-

TOB CymmMunpoBaHus psga. Jana 3asucumocts 2Eq(g) oT 2g, 4TobbI 06ecneynTs COOTBETCTBUE C HUCNAMU, MPUBOANMbBIMN

6ONbWMHCTBOM aBTOPOB U OTHOCSLUMUCS K APYrOi/i HOPMUPOBKE

2Eq(g)
CymmupoBanue CymmupoBanue
29 Tounoe 3HavYEeHNE ¢ rounsivn Wy MPY UHTEPTIOTIAINN
(bo = 1.30) clo=1,L=9
(N = —5.3, by = 3.55)
0.5 1.241854 1.241854 1.241857
1 1.392352 1.392352 1.392396
2 1.607541 1.607545 1.60790
3 1.769589 1.769605 1.7706
4 1.903137 1.903178 1.9051
5 2.018341 2.018418 2.0214
10 2.449174 2.44961 2.4599
20 3.009945 3.0117 3.040
50 4.003993 4.0115 4.096
100 4.999418 5.018 5.19
g — o0 2-0.668¢"/3 2-0.60240-349 2-0.51190-387
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JI7IsI TPETHEro CTOOIOB.

Nudopmammio 06 acumnroruke W (g) MOKHO
yuecTb W B paMKaxX CTAHIAPTHOH TPOIEAYDPhl «KOH-
dbopm-6opesiay (. 2.1), unrepnonupysa ko3 duuuen-
o1 Uy, Bbranciaenubie mo ¢gopmyse (11), ¢ usBecTHoi
ux acumnrorukoit (17). Has anmmpokcumanmu  (69)
HOJTy9UM aHATOrH4IHO (71)

§Wi(g)
Wi(g)
Aas-, ag z ch,
~ (72)
Aasexp{—3(]\7!;2/ag)1/3}7 ag < N2

[Ipu mocrarouno masnbix g, Korga N, 6au3ko Kk L+ 1, Ta-
Kasi TPOIIEIYPa SIBJISIETCS TPEANOYTATENHHOM, TPUBOIST
K MeHbIIIeif ormmoKe 1o cpaprenuto ¢ (71); mpn GoabIIx
g nocruzkenve 3aadeHuit N, NOJOOHBIX YKA3AHHBIM BbI-
111e, IPeJICTABIISIETCS HEPeATbHBIM.

B crammaprHOil mporeaype BBIYUCIEHUS] KPUTHIE-
CKHUX HHIEKCOB [6] Bropoii psj B (9) oOpbiBaeTcs Ha L-M
ujiere, 4To coorBercrByer omubke (72) ¢ N. = L+ 1
n Ags ~ 1. B TpexMepHOM ciIyuae U3BECTHO OOMBITOE
qncsio Kodddunnentos pasnoxenus (L = 6), KoTopble
XOpOIIO CHIMBAIOTCA € (2), 9T0 HO3BOJIET HAJIEATHCs
HAa BOCCTAHOBJIEHUE ACUMIITOTUKYU CKEHTUHTOBBIX (DYHK-
it ¢ TOYHOCTBIO Agy ~ 1072 1 HA HEKOTOPOE yBeJIH-
qenne N, 3a cyer uaTepnonsgiuu. [losTomy mpegcras-
JISIeTCsT BO3MOKHBIM HOJHATH TOYHOCTH BBIYUCTCHUS
KPUTHIECKAX UHIEKCOB HA IBA-TPU TOPSIKA YiKE TPU
nmerorteiica nadopmanun. Mcnonp3osanue Mmoauduim-
POBaHHOTO KOH(MOPMHOrO peodpa30BaHUs TPUBEIET K
JabHENIIEeMY TIOBBIINEHNUI0 TOYHOCTH, €CJIU B COOTBET-
crByomeit obactu ag ~ 0.2 OKayKyTCsS JOCTUZKUMBIMY
suagenus N, 2 20.

8. TEOPUS ,*

8.1. BoccTranoBienne byHKIINA
Tenn-Manana—Jloy

Tenepsr obOparumcs K peanbHO# du3nYdeckoit 3a-
jgade — Boccranorienuio gyuknun Lenn-Manua—Jloy
teopun !, npurnmas 3(g) B kavectse W (g) u ucxons
u3 undopmanuu, npejacrasaentoil B (5) u (6).

WNarepnonsnusa npoBoamiachk Ha OCHOBE (GOpMy-
a1 (63) ¢ onrumaneHbIM 3Hauvenmem b = 4. Ha
puc. 13 mpexacTapmeHo mopefeHme Y2 A8 HHTEpBATA
20 < N < 40 B 3aBucumoctu or N 1718 HECKOTb-
kuxX (DUKCHPOBAHHBIX 3HAUeHUI by. HeTrpynno Bumersn,
YTO [epCHEKTHBHBIMA AB/SIOTCH 3Hadenuss N BOJIH-
3u HyJisi, Tae Kpusble aid bg = —1, 0, 1, 2 umeror

Puc. 13. Tosenexne Y2 ans nntepsana 20 < N < 40
B 3aBUCUMOCTN OT N npu (pUKCMPOBAHHBIX 3HAYEHUSX
bo pna Teopun <,04

Puc.14.  3asucumoctn kosdpcuunentos Uy =
= UnT(bo + 2) ot N npu pasnunutbix by (Tou4kn) un
nx 06paboTka no CTeneHHOMy 3aKoHY (CroLHble Kpu-
Bble) ans Teopun . Vcnons3osanack nHTepnonsLus
cb=4, N =0, 6n13kas K onTUMansHoii

pe3xne MuHUMYMBI. [ToapobHo nccmemoBacsa HHTEPBAT
-0.5< N <0.5.

Ha pwuc. 14 mokazamo mosemenune K03pQUIMEHTOB
Uyn = UNT'(bg + 2) miisg uarepnonsuuu ¢ N =0, 6nus3-
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g x*
T T T
10 - i
a
8+ i
°r i 04 02 0 02 04N
_ —0. —0. ) 4N
N=0 Weo
17+
41 i
13+
20 i
ol
1 Il Il
i —1 0 T = il
Ve ; Qefy i = W = 7.4+ 0.4
56 T 4 U g —04 —0.2 0 02 04N
: V2
. 7 :
S Puc. 16. Pasnuunbie ouenkn o (a) n Wy (6) ans teo-
0 I ; L 1 pun ¢*. OBo3sHaueHus Te e, 4To Ha puc. 12. MyHkTu-
Use [’ 0 1 POM MOKa3aH Kopuaop owunbok Ans a, paclinpeHHbli
B 2 pasa
i
U
—5r Qeff 7
/ Has HEONPEeIeJIEHHOCTh BO3HUKAET u3-3a c1aboil 3aBu-
N CUMOCTH OT mHTepBasa ycpennenus. C yueToMm yaBoe-
—10 0

Puc.15. a) KapTuna munumymos x> ans Teopun o*

(unTepsan 20 < N < 40) v 6) 3aBUCMMOCTU Arepf 1t Uno

ot bo ans N = 0. LWrpuxu — 3asucumocts Us, (bo)
ans cpukcnposanHoro o = 1

KOM K ONTUMAaIbHOW. Ecan MCKIIOYNTH KPUBBIE s
bo > 1 m by ~ —2, 119 KOTOPBIX BBIXOI HA ACHMIITO-
TUKY 3aTAHYT, TO TPU O0IbImHUX N UMeeTcs MpuOIn3n-
TEJIbHBIN BBIXO HA KOHCTAHTY, UTO COOTBETCTBYET 3HA~
YEHUI0 WHIEKCA (v, OJN3KOMY K 1. DTOT BBIBOJ MOITBEP-
JKIAeTCS IONOZKEeHneM BTOPOro MEHAMYMa X2 B CMeHOI
snaxa Uy (puc. 15). YeTkas KapTHHA MUHUMYMOB Y2
nabmonanack aas N < 0.2; mpu yBeuvueHun N mep-
BBIH MEHEMYM Y2 IPHOIHZKATICA KO BTOPOMY U CIHBAJ-
csa ¢ aum. [losTomy npu N > 0.3 omenku 1o IepBOMY
MUHAMYMY OTCYTCTBYIOT.

Pesynbrarer npencrasienst B Taba. 6 u wa puc. 16.
s wHAEKCca (@ WaeanbHAS KAPTHHA, COOTBETCTBYIO-
mas puc. 96, TMOIYyIAETCsS MPU PACITUPEHUN IOy IeH-
HOrO KOpuJOpa OmubOK B aBa pas3a (NyHKTHD Ha
puc. 16a), nocne gero suadenne a = 0.96 coBmecTu-
MO ¢ pesymbratamu 1715 Beex N. [pn dukenpoBanrom
uarepaie 20 < N < 40 Bce 4yeTbIpe OLEHKHU I
COBHIAJAIOT MPHU N = —0.12 ua yposre 1073; ocmos-
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HUA OMUOKNA UMeeM

a = 0.96 + 0.01. (73)

Hna Wy (puc. 166) umeanbHas KapTHHA T10IYy4aeTcs
cpa3dy, u 3uadenune Wy, = 7.4 coBmecTuMO CO BCeMu
gaHHbIMu. OIHOCTOPOHHSS ONMMNOKA MUHUMAJILHA TIPU
N = —0.08, OTKYIa

Wa = 74404, (74)

IIpoaemoncTpupyemM npaBUIbHOCTD ONTUMHU3AIAN
1o lN)., MpOBeZeHHON B 1. 6.2 HECKOTbKO 3IBPHUCTHUE-
ckuM obpasom. Mcrmomp30Baioch ONTUMAIbHOE 3HAUE-
e N = —0.12, a 3navyenus b BapbUPOBAUCH B WH-
tepBarne 0 < b<6.B cepenuHe WHTEPBAIa HAOIIOmA-
7ach UeTKasg KApTUHA MUHHMYMOB X2, TOTJIA KaK TPH
NPUOIUIKEHUN K eT0 KpasaM MepBhIi MUHIMYM Y2 MpH-
OTMZKAJICsT KO BTOPOMY ¥ CJIUBAJICA C HUM AHAJIOTHIHO
TOMY, KaK 9T0 ObLIO Tipu yBenuaennn N. Pesyabrars:
ans a n Wy, nipeactaBieHs Ha puc. 17; ecin KOpUIaop
OIMIMOOK /st (v YBEIMYIUTh B IBA pasa, a aasd We, — B
1.1 pasa, 1o 3uadenns (73), (74) cOBMECTHMBI CO BCEMU
JIAHHBIMU, 33 WCKJIIOUEHNEM Y3KOTO WHTEepBAJIa BOJIU3N
b= 5.5, rje cOnMMKeHne BCeX OIEHOK HOCHUT SIBHO CJTy-
Jaifiupiii xapaxTep. HeTpyaHo BHAETh, 9TO MUHHUMATb-
Has ommbKa coorrercriyer (73), (74).

CymmupoBanue psga mias  dysxnun Denn-Man-
na-Jloy mpu KOHEYHBIX ¢ MPOBOAWIOCH AHAJIOTHIHO
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Tabnuua 6. MapameTpbl acumnToTUKN Ansi Teopun <p4, nosy4eHHble npu nHTepnonsiunm ¢ Lo = 2, L = 5, b=4n
pas3nn4YHbIMN N
N —-0.5 -0.3 —-0.2 —0.12 -0.1 0.0 0.1 0.2 0.3 0.5
Ilepnorii 0.962
vumrmvyM X2 | 0.863 | 0.920 | 0.945 | £0.005 | 0.964 | 0.975 | 0.974 | 0.931 — —
Bropoii
MUHIMYM X2 0.54 0.78 0.90 0.960 0.970 1.00 1.01 1.01 0.97 1.16
Cwmena 0.960
3HaKa Ux 0.795 0.865 0.915 —0.961 0.973 1.035 1.105 1.175 1.255 1.415
JInneitnbrii 0.961
y4acToOK 0.907 0.90 0.929 +0.001 0.971 1.022 1.082 1.147 1.218 1.371
Woo
N —-0.5 -0.3 —-0.2 —0.12 -0.1 0.0 0.1 0.2 0.3 0.5
ITepssrit 6.36
MEUHIMYM 2 4.67 5.22 5.75 +0.16 6.63 8.26 11.82 30.9 — —
JIuneitnbrii 3.02 5.58 6.55 7.35 7.34 7.18 6.78 6.45 5.91 5.05
y4acToOK 15.9 10.0 7.85 7.55 7.61 9.07 11.3 16.5 17.3 12.3

pasa. 7. TounocTs oneHMBAIACH ITyTeM BaPbUPOBAHUS
1o by u N; BapmaIusg 1o by JaBaja 3HAYUTETLHO Ooee
BBICOKUE 3HAUEHUST [N, U MTO3BOJISI/IA MEHSITh ACUMTITOTH-
Ky W{(g) Ge3 CymecTBeHHOTO U3MEHEHUs Pe3yJIbTaTOB
upu g ~ 1. Ecin mensits N, nogcrpansast by Tak, 4To-
OBl TIO/IIePKUBAThH TOCTOsTHHOE 3Hadenne a = (.96, To
naunbosiee BeposTHOe 3HauUeHue Wy, = 7.4 peanmusyercs
npu N = —0.067, a ykazauuoii B (74) HeonpeejeHHO-
ctu coorsercryer unrepsan —0.09 < N < —0.05. Co-
OTBETCTBEHHO, B TAOJ. 7 TIPUBOASATCS PE3YJIBTATHI st
N = —0.067, a omubKa ONEHUBACTCS [yTeM CONOCTAB-
JIEHUd € pe3yabTaTaMu [ N = —0.05 u —0.09. Obpa-
TUM BHUMAHUE, 9TO BBIXOJ Ha acCUMOTOTHUKY (7) mpouc-
XOJIUT JTOBOJILHO MeaaeHHo — jgaxke npu g = 100 pas-
auape coctapiser okono 15%.

Ha puc. 18 monydennbie pesyabrarst misa g < 20
COTTOCTABJISIIOTCS C PE3YJIBTATAME JIPYTUX aBTOPOB.

8.2. Bo3MoXXHOCTh JlorapudMUIEeCKOTO
BeTBJIEHUS

HOJIyLIeHHOE 3Ha4YeHue @ MaJi0 OTJINYaeTCd OT eIH-
HHUIIbI, 1 BO3HHKaET BOIIPOC, JOCTATOYHA JIX TOYHOCTDH

JIIsT TOTO, YTOOBI CYUTATH ITO OTKJIOHEHUE 3HAYUMBIM.
DopmMaTbHO 9TO TAK: ONEHKA OIMMUOKK TPOBOIUTCH 00b-
eKTUBHO, W y HAC HET HUKAKUX OCHOBAHUII IIJIsi €e Cy-
IIIECTBEHHOTO yBeInYeHus. TeM He MeHee BO3MOYKHOCTh
TOYHOIO PaBeHCTBA ¢ = 1 He MCKII0YEHA, MOCKOIbKY
acuMnTOTHKA (7) MOKET COIEPIKATE JorapudMuuecKue
MOTIPABKH,
o _

W(g) =Wsg®(Ing) 7, g— o, (75)
KOTOpBIe Tpr ¥ > 0 MOTYT MMUTHPOBATH HEDOJBITIOE
yMmenblienue o. B srom ciyuae B dopmysie (20) Bo3uu-
KaeT JOMOJHUTEIbHDIN MHOKUTEH (In N) ™7 npu wens-
MeHHOM W u pe3ynbratsl st Uy MOryT ObITH 0Opa-
Goranbl 110 3akony (75) ¢ napamerpamu

a=1, y~014, W ~T77 (76)

6e3 yBenuuenud Y2, QAKTHUECKNM BO3MOXKHOCTH JIOTA-
pudMUYECKOTO BETBJIEHUS TPEIACTABIISIETCS HAM BECh-
Ma BEpOSITHOM BBUIY CJIEAYIOIINX apryMeHTOR.

1. MokHO yTBEpZK/IaTh, 9TO IPU TOYHOM PABEHCTBE
a = 1 morapudmudeckoe BeTBIeHHE Hen30exKHO. [leii-
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b

Puc. 17. 3aBucnmocTb oT b paznusnbix oueHok o (a)
n Wao (6) ans Teopun ¢*. O6o3HaqeHs Te e, 4TO Ha
puc. 16. MyHnkTnpom nokasax kopmpop owwubok, pac-
WnpeHHbITi B 2 pa3a anst a v B 1.1 pasa gna W,

Tabnuua 7. ®ynkuus Tenn-Manna—Sloy Teopun !
(B ckobkax — oueHKa ownNbKN B eAnHNLAX NOCNEAHEro
3HaKa)

9 ) 9 B(9)
0.2 0.04993(2) 30 138.7(50)
0.4 0.18518(26) 40 193.2(75)
0.6 0.3939(10) 50 248.3(100)
0.8 0.6667(27) 60 303.9(127)

1 0.9952(51) 70 359.7(155)

2 3.272(33) 80 415.6(182)

3 6.278(85) 90 471.7(212)

4 9.758(157) 100 527.7(240)

5 13.57(25) 150 808.1(389)

6 17.64(36) 200 1087(54)

7 21.90(47) 250 1366(70)

8 26.32(60) 300 1644(86)

9 30.87(75) 350 1920(101)
10 35.53(90) 400 2196(127)
15 59.95(175) 450 2471(133)
20 85.59(275) 500 2745(149)
25 111.9(38) g — 7419096
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Puc.18. Conocraenenune nonyyerHoii cdyHkuun lenn-

Manna—Jloy Teopun " (cnnowwas kpusas) ¢ pesyns-

TaTamm Apyrux asTOPOB — LITPUXOBbLIE KPUBbIE CBEPXY

BHU3 COOTBeTCTBYOT pabortam [12, 13, 14]. Ha scras-

ke — npuseaeHHas kodduunentHas dyHkuyna (pas-

AnYne Mexay pasHbiMu cnocobamu wHTEpRnonsuMM B
3ToM MacwTabe HeCyWwecTBEHHO)

crBuTesibHO, 3anumem psaa (1) B Buge unrerpana 3om-
mepdenbaa—Barcona |2, 13]

1

W(z) .

_ AN _ _ 1 e .

Wig)= > Wn(=g)" =g ¢ dec—"g", (T7)
N=N, P

rue W(z) — amamurudeckoe npomoszkenue Wy Ha

KoMItekcHyio mnockocts (W(N) = Wy), C — xon-

Typ, oxBaTbiBaomwuit Toukn Ny, Ng + 1, Ng + 2,...
(puc. 19). Eciu z = a — kpaiinsgs npaBas 0COGEHHOCTD
W(z)/sin 7z, T0O KOHTYD MOKHO J1ehOPMUPOBATH B HO-
noxenne C' W MOKa3aTh, UTO 3Ta OCOOEHHOCTH OMpe-
nensier nosenenue W(g) npu g — oo. Yucro cremnen-
HOMY 3akOHy (7) COOTBETCTBYET HAJMYHE NPU 2 = «
npocroro momoca?), 3akomy (75) — OCOBEHHOCTH BHIA
(z — )L

Bamerum, uro B paszsnoxkenuu [-dyuruuu (5) mep-
BBIi 9/IeH [fy OTCYTCTBYET yZKE€ B CHITy ONPEIENeHNUsT; UC-
Je3HOBEHUe Ke cjeayronero kodddunuenta 1 HOCUT
caydaiiublii xapakrep — 1aK, B (4 — €)-MepHOil Teopun
% oH oTIMYeH OT Hy/H W OKA3BIBACTCS MOPAIKA € CO-
oreercreenno, n W(1) ~ e. I3 npenennHoro nepexosa
¢ — 0 sacuo, uto B "eTbipexmepuoM ciaydae W(1) = 0

¥ mpocToil mosoc npu « = 1 mHeBo3morken. Eciau 06-

9) U3 cxa3amEOro SCHO, UTO MPEINONoXKeHne 00 aHAJTUTHY-
HocTH KO3 dunrenTHON GYHKIUU HA JTeHCTBUTENBHOW OCH TIPU
N > Np, HeoOX0guMOe AJIsI €€ WHTEPIIOIANNN, BO BCEX PACCMOT-

PEHHBIX CIIyvadX MOATBEpPXKJaeTCd pe3yIbTaTOM.
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®

OI
L ¢
e
Qo
o N,
Puc. 19

paltenie B HyJdh TPU z — 1 TPOMCXOIUT TIO 3aKOHY
W(z) = wo(z —1)7, T0

Blg) = =2 s9ng) ™ g oo (T9)

[(1 -~
¥ MOJIOZKATENBHOCTD 7 UMEET TPO3PATHOE TIPOUCXOZK T~
HUe.

2. B pabore Jlunarosa [29] paccMoTpen KJacc Teo-
puit Mo (06OBIIAIOMINX TeTHIPEXMEPHYI0 TeopHio ¢*)
¢ HETMHEAHOCTRIO THNA ¢™ U PA3MEePHOCTHIO TPOCTPAH-
crBa d = 2n/(n — 2), B KOTOPOil Jjisi HUX UMEET Me-
cro norapudpMudeckas curyanus. g Bcex TaKux Teo-
puii ko3 dunmrent 1 = 0, HO CTAHOBUTCS OTJIUIHBIM
or Hyig npu y™menbiienuu d; nostomy W(1) = 0 ana-
JIOTWYHO mpeabiayieMy. B mpemene n — oo yHK-
st Pest-Manua—JIoy Beramcisiercst To9HO [29] u kpait-
HAd mpaBas ocobeHHOCTH WW(2) OKasbiBaeTcs Bhaa
(z—1)3/2, npusonsa k acummroruke 3(g) o« g(lng) 3/,
ITo HempepBIBHOCTH MOYKHO OKUIATH, UTO JJIA OOJIb-
WX, HO KOHEYHBIX N HEAHAJTMTHYECKOE OOpAaIeHne B
Hyab tuna (z — 1)7 coxpansiercsd u 0COGEHHOCTH NPU
z = 1 ocraercs kpaitneit mparoit. [TosTomy acnvnroTn-
ka (78) sBaseTca A1 TAKUX TEOPHil TMOJIA eCTECTBEeH-
HOH M HEYJMBUTEILHO, €C/TM OHA COXPAHSAETCS BILIOTH
a0 n = 4. 3amerum, 9TO TPU N — 00 3HAK W OTpU-
narenbubii u Gyuknus lean-Manuna—/Ioy nmeer Hyb;

npsiMasi IKCTPAIOJSNUS PE3yJIbTaTOB K 1 4 upu-
BOANT K aHAJOTHIHOMY BBIBOLY Aas Teopuu ¢t [29)].
DaKTUUECKU TIPU TAKON IKCTPAMONSINN HYZKHO yUU-
THIBATH, YTO MHIEKC 7 MeHsercd Or 3/2 10 MaJbIX
3Hadennii Tnna (76); Torma cMeHa 3HAKA ACHMITOTH-
KU TIPOUCXOJUT COTIacHO (78) ecTecTBeHHBIM 06pa3oM
npu v = 1. (ITog0KUTETHHOCTD Wy CAEIYET U3 CIIUBKA
W(2) ~ wo u nonoxuTeasHoCTH B2 [29].)

Tak nmm mHAYE, BHIOOD MPOUCXOAUT MEZKIY IBYMSI
BO3MOKHOCTSIMHU: YHCTO CTENEHHBIM 3aKOHOM (7) ¢ WH-
JIEKCOM (v, UyTh MEHBIIUM €JIUHUIBI, U ACUMITOTUKOMN
Buga (78) ¢y > 0. I B Tom, u B ApyroM ciyuae Teopust
¢* OKazpIBAETCH BHYTPEHHE HENPOTUBOPEUUBOIL.
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8.3. O pesyabraTe pabor [12, 13]

Ha xpusbix puc. 14 npu N < 10 Bbigensiercs: ju-
HeitHEIi yuactok Uy & 1.1(N — 1), ycroituussrii or-
HOCUTEJILHO W3MEHEHUsi by W WHTEPIOJSIIUOHHON Tpo-
neaypbl. OH MOXKeT NpeTeHj0BaTh HA POJH HCTHH-
HO# acuMuToTHKE Uy (€CTH CYHTATH De3y/IbTATHI LIS
N > 10 usgep:KKaMu UHTEPHOJIANUNA) U COOTBETCTBY-
er 3apucumocti (3(g) &~ 1.1g%, 61m3K0# K pesyabTaTy
pabor [12, 13].

B neiicTBUTENBHOCTH yCTORIMBOCTD ITOTO yUACT-
Ka WMeeT JAPYyroe MPONCXOKIEHWe W CBs3aHa C
XapaKTepHBIM «TPOBAJIOM» TMPUBEIEHHONW KO3 du-
nuentHol dynkmun Fy npu N < 10 (BcraBka Ha
puc. 18). Ecim cmozmenmpoBaTh 3TOT MPOBA, TMoiaras
F3=F, =...=Fiy =0, to Beuay (19), (22) nveem

x T(K +b)

N
Uy =cl(bo+2) Y Fr(-1) T(K + by)

K=1

CR=L, (79)

u npu N < 10 mna Bcex by momydaercss pe3ybTaT
Uy = 1.5(N — 1), onpenensieMblii IepBBIM HEUCUE3a-
oM kodbdurnmenrom Fy (M. kpusyio mis by = o0
Ha puc. 14): sro 6au3ko K peanbHoil curyauuu. s
[-DyHKIMU 3TO 03HAYAET, YTO OTHOMETJIEBON 3aKOH
1.5¢% sararupaerca 10 g ~ 10.

Ecmu cmonenuposats mposan B Fy 6omnee To9HO 1
nonoxkuth Fy = Fy = ... = Filg =€, To 17isi bg = b — p
C LEeJBIM P, Korja orTHoimenue ramma-dynkuuii B (79)
CBOZIUTCS K TIOJIMHOMY, € y4eToM (26) moayduM B HHTEp-

Bate p+2 < N <10
b0

UN:W2{<1—F%> (N - 1)

T. €. JUHEUHBIA HAKJIOH U3MEHAeTCd, HO OCTaeTCd He3a-

€ 1+b0
4+ - — =
Fr 140

BUCUMBIM OT bg. Bojiee C107KHOE BIUUCIEHTE TOKA3BIBA-
et cupaseuBocTh (80) 1pu NPOU3BOJIBbHBIX by € TOYHO-
cThIo 710 TIonpaBok mopanka €/ (N +bg)P+L. Ina e = 0.2
(em. puc. 18) momyunm Uy = 1.1(N — 1) + const, rue
const 3aBucHT OT by, Ho B mHTepBane 0 < by < 10
HE TIPEBOCXOJUT HECKOMBKHUX JeCATHIX. MbI BUAAM, 9TO
NPEICTABICHNEE O KBAAPATUIHOM 3aKOHE C H3MEHEHHBIM
koacbdunumentom, 3(g) = 1.5(1—¢/Fy)g?, neiicTruress-
1o nveer cvpicn'®) B unrepsare 1 < g < 10, no aps-
ercsa craeacteueM nposana B Fy. Mmenno orpanmden-
HOCTH MUPHHBI TIPOBAJIA TOKA3BIBAET, YTO ITOT 3aKOH
HE MMeeT HUKAKOrO OTHOIIEHWsI K PeaTbHON aCHMIITO-
THKe, KaKoii ObI OHA HU ObLIA.

10) 3101 3aK0H GOMTEE TETKO BBIDAYKEH 171 OOPEeJIeBCKOro 00-
pa3a, HO UCKayKaeTcs Ajs camod [-dDyHKIUM 3a CIeT WHTErPH-
poBauus B (8), OQHAKO BBIIYKJIOCTh BHA3 coxpaHsiercss nist 3(g)
BILTOTH 70 g ~ 100.
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U3 ckazannoro sicuo, uro pesyabrar pador [12, 13]
HU B KOEH Mepe He SIBJISIeTCS BBIYUCIUTEIBHON OIub-
KOI¥i, HO OTparkaeT 00bEKTUBHOE TIOBEIeHNE [3-(DyHKITUN
npu ¢ < 10. OH Hen36eKHO MOMy9aeTCs IPH CyMMUPO-
BaAHWM C HEOOIBIITNM YHUCIOM KO (DUIMEHTOB Pa3I0Ke-
HUSA, TaK KaK Ha KPUBHIX puc. 14 mpu N < 7 Henb3s
OOHAPYKUTH HUKAKOTO JIDYTOrO CTEMEeHHOrO ydYacTKa
(rouku Jyisi KpUBBIX € by < 0 He IPUBEIEHBI U3-3a HAJIN-
qusT PE3KUX OCHUJIISIINN, KOTOPBIE 3arPOMO3IUIN ObI
PHCYHOK).

8.4. K Bompocy o «TpHUBHAJLHOCTH» Teopuu

Curyarnus, Korma [S-(QyHKINS UMEET aCUMITOTUKY

* ¢ a > 1, MOXKET TPaAKTOBATLCS IBOSKUM 00pa30M.

g
Ecnu nexonnTsh n3 KOHETHOCTH (PU3UTIECKOTO 3apsaaa Ha

OOBINKUX PACCTOSTHUSX, TO TEOPUS ABJSIETCs] BHY TPEHHE
npoTuBopeunBoii: ¢ dexTusnbiii 3apsan g(L) obpama-
ercs B 6eCKOHEYHOCTD npu HekoTopoMm L. (nomoc Jlan-
nay), a npu L < L. 3aBucumoctsb g(L) ue onpenenena.
Ecnu ke paccMaTpuBaTh TEOPUIO TOJS KaK TPEIEN pe-
IMIETOYHBIX TEOPHit, TO OHA ABJISAETCS « TPUBUAIBLHOM» —
dusmueckuii 3apsia CTPEMHUTCS K HYJTIO TIPU JTI000M 3Ha-
YEHUM 3aTPABOYHOTO 3apsia.

B mocnennee Bpemsi mpobsiemMarnka, CBsI3aHHAS C
TPUBHUATHHOCTHIO, WHTEHCUBHO OOCYIKIAETCA B CEPUH
pabor Konconu, Aronu u ap. (cm. [30, 31] u ccbuiku
Tam): ¢ OJHON CTOPOHBI, MOJUEPKUBAIOTCS CYIIECTBYIO-
IIIe YKA3aHMSA HA TPUBHATLHOCTE TEOPHUH ¢*, ¢ ApyToit
CTOPOHbI, ABTOPBI IPETEHIYIOT Ha ee MPOBEPKY (¢ 110J10-
JKUTEJIbHBIM PE3YJIbTATOM) I1yTeM YUCIEHHOIO MOIEIH-
poBanusa Ha perrerke. OOCYIUM KPaTKO 3TOT BOMPOC.

Nmerores cTporue moka3areabCTBa TPUBHAILHOCTH
teopun p? ansa pasmepmoctu mpocrpamctsa d > 4 n
ee nerpusnanbaoctu s d < 4 [32, 33]. Ilpu d = 4
TIOJIYYEeHHBIX HEPABEHCTB IS JT0KA3aTeJILCTBA TPUBH-
ANBHOCTH «9yTh-9yTh» HE XBATAET, 9TO B MaTeMaTHIe-
CKOM1 CpeJie pACCMATPUBALTCS KAK JIOCATHAS MEIOYb —
OTCIOJIA U PACTTPOCTPAHEHHOCTH TOYKH 3PEHHUs, UTO TPHU-
BHATBHOCTL TeOpUH ¢* «mpaxTmueckn mokazamas. C
du3nIECKOH TOUKHU 3PEHUs, s MOJ0OHOTO ONTUMM3-
Ma HeT OCHOBAHWN: YIIOMSAHYThIE Pe3yIbTaThl 171 d # 4
HA COBPEMEHHOM YPOBHE BBHITJISIAT TOCTATOYHO TTPUMHA-
TUBHBIMU, SBJISACH IEMEHTAPHBIMU CJCICTBUSAME TEO-
PUU TIEPEHOPMUPOBOK ¥ OJIHOTIETIEBOM PEHOPMTPYIIIIBL;
cutyanust ke npu d = 4 ABJIAETCA OYEHH CJIOKHON MO
dusuke mena, m AHATUTAIECKHUX TOIXOI0B K TpobieMe
HE CyIIECTBYET J0 CHUX TOP.

YuceHnble 9KCIEPUMEHTHI HA peIeTKe, Ha Halll
B3MJIAM, HE IEMOHCTPUPYIOT HUYETO HEOXKMUIAHHOTO.
Beuny orcyrcrsus Hynsa y [-dyHruun 3¢pQeKTUBHbIMA
sapsz ¢(L) Bcerga yMeHbIIAETCS ¢ PACCTOSTHUEM, a UMe-
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ercs JIM HAa CAMOM [IeJIe «HYJIb 3aPsi/1a», YUCIeHHbIE Me-
TOIBI CKA3aTh HE MOTYT W3-33 OTPAHUYEHHOCTH Pa3Mepa
pereTku. MHOKECTBO HEIOpA3yMeHW CBSI3aHO C HOP-
MHUPOBKOU 3apdaja: yKe B HCHOJb3yeMON HaMU <«ecTe-
CTBEHHOI» HOPMHUPOBKE KBAIPATUIHBIN 3aKOH 3aTAHYT
10 g ~ 10 (m. 8.3), Tora Kak B TPAJAUIMOHHBIX HOPMHU-
POBKAaX Takasd 3aTsAHYTOCTD eIle DObIe — HAIpuMep,
10 g ~ 600 npu 3anucu 4iaeHa B3auMO/IEHCTBUAS B BUJIE
g* /8. TloaTomy TIoBeieHNe MOOBIX BeINYHH HeOTINTH-
MO OT TPHUBHUAILHOTO B IMTHPOKOH 00JACTH 3HATCHUH Ta-
pamerpoB. 13 crapuix myOauKarnii 3acay:KUBaeT yIo-
MWHAHUS JWITh pabota [34], B KoTopoii yTBepKmaer-
cst, uto yobsanue g(L) mpoucxoauT paBHOMEPHO TI0 (o,
9TO JEHCTBUTEIHHO YKA3BIBACT HA «HYIb 3apsaas. Q-
HAKO, Cy/s O Pe3yabTaTaM, UCIOIb3yeMasi HOPMUPOB-
Ka 3apsma npubamsuTeanbrHo B 100 pa3 oTamdaeTcs OT
HaIein (Bpra}KeHI/Ie O geficTBUS JAaHO ¢ ABHOM oOme-
YaTKOIi), U BCe Pe3yJIbTaThl JJisi KOHEYHBIX o HOIaJja-
0T B 00J1aCTh KBAAPATUIHOTO 3aKOHA. HeTpuBuaabHO
BBITVISIAAT JIWIIb PE3YJIbTAThl I (g = OO, MOJIy49eH-
Hble myTeM peaykiuu K momaenu 3unara. Takas pemyk-
s, MO-BUIUMOMY, BO3MOZKHA, HO HET crocoda (Kpome
SKCTPATOJIANMN) YCTAHOBUTH COOTBETCTBUE HOPMUPOB-
KM TIONIeBO# mmepeMenHoi B Moaenu M3umnra ¢ ee HopMu-
POBKOI B MCXOIHOM Teopun p*; 3T0 IPUBOINT K HEOTpe-
JIEJIEHHOCTH B HOPMHUPOBKE 3apsiia, ¢ YIETOM KOTOPOi
BBIBO/I O PABHOMEPHOM CXOAMMOCTH CTAHOBUTCS HEOOOC-
HOBAHHBIM.

Ob6paruMmcsi K OpWIMHAJIBHBIM pe3yJbTaTaM pa-
6or [30, 31]. ABTOpPHI MITIOCTPUPYIOT CBOKO WK HA
npuMepe HeuIeaabHOTrO 003e-ra3a, KOTOPbLIA HMeer
usBecTHblii  Goromobosckuil cnekrp: €(k) ~ k npu
vaneix k u €(k) ~ k% npu k — oo. Byzem mepexonnts
K «KOHTHHYAJIbHOMY MDY », YCTPeMJIsis K HyJ/Ii0 1Ba
XapaKTePHBIX MacmTada 3a1a49u — JJINHY PACCesTHUS U
paccTosHue MeYKIy dacTulaMu. ECau mepBblii U3 HUX
CTPEMUTCST K HYJIIO JOCTATOYHO OBICTPO, TO BO3HUKAET
«BIIOJIHE TPUBHUAIbHAS TEOPUsi» — BOCCTAHABIMBAETCS
KBAQJIPATUYIHBIA CIOEKTp WUAeAJbHOrO rasza. Ecam ke
NPy TPEJIeIbHOM TIePeXo/Ie TOJIePyKUBAThH OIMpeIe-
JIEHHOE COOTHOIIIEHWE MEXKIAy [ABYyMs MaciiTabamu,
obecrieamBaroIIee MOCTOSHCTBO CKOPOCTH 3ByKa, TO
BO3HUKAET <«TPUBHAJbHASI TEOPWUS C HETPUBUAILHBIM
BAKyyMOM»: CIEKTD CTAHOBUTCS CTPOTO JIMHEHHBIM,
PAAUKAIBHO OT/IMYAACh OT CIEKTPA UICAJHHOIO Tasa,
HO B3aMMOEHCTBME KBa3WJaCTUIl — (DOHOHOB — OT-
cyrcrByer. Ilocneannii cieHapuii aBTOPBI TPEITATAIOT
IS KOHTHHYAJIBHOTO Ipejiesa Teopun ¢, yreepxas,
YTO OH SIBJISIETCS JIOTUYECKU HEMPOTUBOPEUUBHIM.

Jlazke eciv COrJIaCUThCS C TIOCIEIHUM YTBEP K ICHHU-
€M, TO OCTAeTCsi BOMPOC, MOYeMy MMEHHO TaKOH mpe-
JeTbHBIA MePexo1 MPOUCXoanT (pu3ndeckn. Tax, B Cy-
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CyMmMupoBaHme pacxofawmxcst psifoB TeOpUM BO3MYLLEHNUT . . .

qae 0o03e-ra3a m3 HEUTPATBLHBIX aTOMOB HET peanbHOM
BO3MOYKHOCTHU OJHOBPEMEHHO MEHSATH TJIOTHOCTH ra3a u
JHy paccesiaus. 2Kemaemasi 11st aBTOPOB CHUTYyaInst
MOZKET BO3HUKHYTDH TPU CIENUATbHOM 3aKOHE JTaTbHO-
JIefCTBUS — TOTJA TIPU W3MEHEHWW TIJIOTHOCTU MEHSs-
ercs «7Ie0aeBCKUil PaaINyC SKPAHUPOBAHUS» ; HO TAKOM
CleHAPUll HE SABJSETCs MPOU3BOJBHBIM U MOZKET OBbIThH
MPEeICKA3aH HA OCHOBE UCXOIHOTO TAMUJIBTOHUAHA.

Agsropsr pabor [30, 31] cauraoT, 4TO HpPEANOTIOZKe-
HUE€ O HETPUBHUAJIHHOM XapaKTepe KOHTUHYAIHHOTO MTpe-
JleJia, MOATBEPIKIAETCS WX YUCJIEHHBIM MOIETUPOBAHN-
em Ha perrerke. OIHAKO 3TOT BBIBO/I OCHOBAH HE HA MPSsi-
MBIX «3KCIMEPUMEHTATBHBIX> JAHHBIX, & UCKIIOUNUTE b~
HO HA WX WHTEPIPETANNN: YUCIEHHBIE IKCTEPUMEHTHI
MPOBOIATCSA TIyOOKO B 00/TACTH OTHOTIETIEBOTO 3aKOHA,
¥ HUKAKON mHMOPMAIUA O TPUBUATBHOCTU COIEPIKATH
HEe MOTYT — WX Pe3YJbTAThl (KAKUMU ObI IK30THUECKU-
MU OHU HU ObLIU) JOJIZKHBI UMETh O0bsICHEHIE B PAMKAX
Teopun C1aboit CBA3M.

TpuBHaIBLHOCTH Teopur ¢! IPUBOAUT K HemepeHop-
MHUPYEMOCTH XUTTCOBCKOTO cektopa Crammapraoit Mo-
JIeJIA, B PE3yJIbTATe Yero HAPYIIAETCs OJVH U3 BayKHe-
[IUX MPWHIKAIOB, HA KOTOPBIX OHA OCHOBAHA — IPUH-
N mepeHopMupyemoctn; paborer [30, 31] crumynn-
POBaHBI CTPEMJIEHUEM Pa3pernuTh 3Tu TpyaHoctu. Co-
[JIACHO HAIKAM PEe3yJbTaTaM, TAKWE TPYIHOCTH OTCYT-
CTBYIOT C CAMOI'O HAYaJIa.

9. BAKJIFOUYEHUNE

B nmacrosmeii pabore orpaboTaH aJroOpuT™M CyMMU-
POBaHUS PACXOMAIINXCS PSIOB TEOPUU BO3MYIIEHUI
[IPU IPOUBBOJIBHBIX 3HAYEHUAX KOHCTAHTBI cBsA3u. [Ipo-
BEpKa HA TECTOBBIX MPUMEpAxX TMOKa3aja ero yCToNdn-
BOCTH B YCJIOBUSX CUJILHO OTPAHUYEHHON nH(MOpMAITT
1 HAJIe?KHOCTD OLeHKHU OIrboK. OCcHOBHOM (du3nyecKuii
pe3yabraT paboThl COCTOUT B BOCCTAHOBIEHUM (PYHK-
muu Tenn-Manna—JIoy Teopun ¢* n memoncTpammm ee
BHYTpEHHe# HempoTuBopeduBocTH. Ilocnemnuit BBIBOM
HAXOJIUTCST B COOTBETCTBUU C JOKA3AHHBIM PaHEe OTCYT-
CTBMEM DEHOPMAJIOHHBIX CHHTYJIsSpHOCTER [9)].

PaspaboTanHbIii aJITOPUTM MOYKET OBITH MPUMEHEH
BO MHOTHX JIPYIUX 3aJa9aX, B YACTHOCTH IJIsl BOC-
cranoBienns dyukmuit [enn-Mamua—J/loy kBanTOBOM
9JEKTPOJMHAMUKNA W KBAHTOBOW XPOMOIHMHAMUKH.
B wacrosimmee Bpemsi 3TO 3aTpPyAHSETCS TEM, dTO
MOJTHOTIEHHAS] ACUMIITOTHKA JIMIATOBA B 9TUX TEOPUSIX
elle He BBIYUCIEHA, XOTs (YHIAMEHT JIIsi TAKUX
BBIUMCJIEHU  TIOJHOCTBIO  MOATOTORJEH  [27,35-39).
Ucnonp3oBanne OMMCAHHOTO ANTOPUTMA B TEOPUU
G a30BbIX TEPEXOJOB MOMKET MPUBECTH K YTOYHEHUIO
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3HAYeHUN KPUTHIECKUX WHAEKCOB Ha 2-3 MOpAAKa U
BBITITE.

Pabora BbImonmena mpu (GpUHAHCOBON TMOIIEPIKKE
INTAS (rpanr 99-1070) u Poccuiickoro douma dyu-
JIAaMEHTATbHBIX uccnenoBanuii (mpoext 00-02-17129).

JINTEPATYPA
1. 1. M. Cycnos, Ilucema B ZK9TD 71, 315 (2000).
2. JL. H. Jlunaron, ZKIT® 72, 411 (1977).

Large Order Behavior of Perturbation Theory, ed. by
J. C. Le Guillou and J. Zinn-Justin, Elsevier. Sci.
Publ., Amsterdam (1990).

. J. Zinn-Justin, Phys. Rep. 70, 109 (1981).

E. B. Bogomolny, V. A. Fateyev, L. N. Lipatov, Sov.
Sci. Rev. A — Phys. Rev., ed. by I. M. Khalatnikov,
Harwood Academic Press, New York (1980), Vol. 2,
p. 247.

J. C. Le Guillou and J. Zinn-Justin, Phys. Rev. Lett.
39, 95 (1977); Phys. Rev. B 21, 3976 (1980).

G. A. Baker, Jr.,, B. G. Nickel, M. S. Green, and
D. I. Meiron, Phys. Rev. Lett. 36, 1351 (1976); Phys.
Rev. B 17, 1365 (1978).

J. C. Le Guillou and J. Zinn-Justin, J. de Phys. Lett.
46, L137 (1985); J. de Phys. 48, 19 (1987); 50, 1365
(1989).

1. M. Cycnos, ZKIT® 116, 369 (1999).

10. H. H. Boromwo6os, /1. B. [llupkos, Beedenue 6 meoputo

xeanmosannur noseti, Hayxa, Mocksa (1976).

11. B. C. ITonos, B. JI. Enenkuii, A. B. Typ6unep, ZK9T®

74, 445 (1978).

12. /1. 1. Kazaxos, O. B. Tapacos, /1. B. IIlupkos, TM®

38, 15 (1979).

13. 10. A. KyGuimmnu, TM® 58, 137 (1984).

14. A. N. Sissakian, I. L. Solovtsov, and O. P. Solovtsova,

Phys. Lett. B 321, 381 (1994).

15. A. A. Baaagnvwupos, /1. B. IIlupkos, YOH 129, 407

(1979).

16. M. B. Cazosckuii, YOH 133, 223 (1981).

17. . M. Cycron, YOH 168, 503 (1998).

18. @. M. Hurrec, FO. A. Ky6nimun, O. B. Tapacos, TM®

37, 66 (1978).



n. M. Cycnos MKIT®, Tom 120, Boin. 1(7), 2001
19. 10. A. Ky6pimmna, TM® 57, 363 (1983). 30. M. Consoli and P. M. Stevenson, Z. Phys. C 63, 427
1994).
20. U. Xapmau, Pacrodauwuecs padw, INJI, Mocksa (1951). ( )
31. A. Agodi, G. Andronico, P. Cea et al., Mod. Phys.
21. 1O. B. Cugopos, M. B. ®emopiok, M. U. [Mlabynnn, Lett. A 12, 1011 (1997).
Jdexyuu no meopuu Gynryul KoMnaekcHozo nepemen-
nozo, Hayka, Mocksa (1976), § 32. 32. J. Frolich, Nucl. Phys. B 200 [FS4], 281 (1982);
M. Aizenman, Comm. Math. Soc. 86, 1 (1982).
22. W. H. Press, B. P. Flannery, S. A. Teukolsky,
and W. T. Vetterling, Numerical Recipes, Cambridge 33. J. P. Eckmann and R. Epstein, Commun. Math. Soc.
University Press (1988). 64, 95 (1979).
23. C. M. Bender and T. T. Wu, Phys. Rev. 184, 1231 34. B. Freedman, P. Smolensky, and D. Weingarten, Phys.
(1969); Phys. Rev. D 7, 1620 (1973). Lett. B 113, 481 (1982).
24. J. Cizek and E. R. Vrskay, Int. J. Quant. Chem. 21, 35. E. B. Bogomolny and V. A. Fateyev, Phys. Lett. B
27 (1982). 71, 93 (1977); L. N. Lipatov, A. P. Bukhvostov, and
E. I. Malkov, Phys. Rev. D 19, 2974 (1979).
25. 1. M. Cycnos, ZKQT® 117, 659 (2000).
36. G. Parisi, Phys. Lett. B 66, 382 (1977).
26. A.I. Mudrov and K. B. Varnashev, Phys. Rev. E 58,
1 (1998). 37. C. Itzykson, G. Parisi, and J. B. Zuber, Phys. Rev. D
27. S. V. Faleev and P. G. Silvestrov, Nucl. Phys. B 463, }eigggzs 5)197?;1 R. IB{aha‘B f7 Itlzoyzlklsogg' Parisi, and
489 (1996). . B. Zuber, Phys. Rev. , ( ).
28. S. V. Faleev and P. G. Silvestrov, Phys. Lett. A 197, 38. ]2531.0B.1]£3)(7)§0m01ny and V. A. Fateyev, Phys. Lett. B 76,
372 (1995). ( ):
29. JI. H. JIunaros, ZKDT® 71, 2010 (1976). 39. 1. I. Balitsky, Phys. Lett. B 273, 282 (1991).

30



