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B pafore apessosmcis Hoboe NPHEANRENHE B 3404 O OLUEALUOM (RAATTERE TOAJCTUHES B
CREREABYKOBOM  [DOTURC  MAcEanmore raza. [To ToMHOCTH  3To  NPHSMUReIHe  DANCTCR
NPOMERYTOMHLIN Meay "Tounod” o "nopimHerod’ TeopurMu.

Mpobesel CRAuHTEARREE UHCARHHAE OHAAHIY AHCHCROMORIEX YPOBHCHHT AML TOWIOE
NPEAADRCIHOR ¥ TpeX BapHaHTOE "Mopipedt” TeOPHH, AHAAMI HOK43as, 9T0 PEIYARTATH
HOBOTO MRWDANMEHAA KAk XasecTBEHHG. Tak # ROAHUMeCTREHHO Goaee DAMIEK Kk TOUHDH, Wes
“nopuwiresste’, [okosane BeckMa XOpPOIIeE COBOMASHUE KOMIARKCHAX PB0BMX CHOROUTRN (DM
MAARIK CHEQAILYROBBIN WHCAMX DMaxa AAR TEX RHOMEHHA UADAMUTDOB, RPH KOTOREX PedyabTaTH
"HoplHessre” IpHGAHBERN HesepH

Breapenue, [Npn ofTexaHwd OeCHOHEYHOH DAACTHHKH ABRyMePRHLIM [DOTO-

KoM HASAABHODO raja HMAM HUAKOCTH AAA HATHOHABRY KoaeDaHMA TAACTHHKH

TNoANVHAeTCH YRapHeERHE

:‘x[w(x,r}]+ P[wl[w,f)]: 0 (1

rae A= andihepeHiiuanbiail  CNEPATOD ABWMEHHHT IAACTHHEH © BARYYME,
P —onepartop aaBaeHHA [azda Ha OAGCTHHKY, ONpeABAdeMENT M3 pPelleHHR
sHelHed 3aaaul M FPAHHYHBIN YCACBHI Ha TMOBEDXHOCTH passeid CPEA, Aan
HECASACDAHMA AHHaMHYeC ol DOTepd YCTORYUBOCTH BeCchMa BAMNO DLHCHHTE,
ABASIETOH AM CUHEDPATOD A raaBHEIM B ypaBHeHHM (1) Ecal oM I'AaBHEV, To
KOAMMECTEO TMAPIHAALILIY BOAH [(AAf EOHEIHHX Teas— HapUHAABHLIX Hactol)
GYAST ONpPeASAATRCA TOABKO erc caoficTeamu, Oneparop P npu sTomM mMomer
NOPOMAATE  OTPHUATEARHGE HHIKOYACTOTHOS  ARMOMEHPOBAHME TOML  HAMN
APYroro zdaxa. AAS KOHEYHOH TAGCTHHKH AMHAMHYECHaR HEYCTORYHEBEOCTE

f:l':.-’,&ET CASACTBHEM 2aMbIKAHMA TeTeAb HacCTOTHLRIX BeTBEel, COOTBETCTBEYOLLMM
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CMeMHEIM MoaaM KoaeSauui [1]. Ecan onepatop A He SBARETCH TAABHEIM, TO
B CHOTEME H3-3a HaaH4ud OOABIETND KOAHMYECTBEA BOAH [AARl KOHEYHBIX TeA—
GOABIIETO KOAHYECTBA OAPIMAABHEIN YACTOT) MOYT MOABAATECT HOBEIE HCTOY-
HHUKH AHHAMHYECKOH HeyCTOHUYMBOCTH, IJ7TO CBAZAHC, B NEPBYIO QUEPEeAl, ©
HEASHMEM CHEXDOHHIME (BHYTDEHHETD peszoHaHca) ahd BoadH H dacToT (2] B
OKPECTHOCTH TOYKH CHHXPOHH3IMa OTAGABHEIE BOAHB TEPAKOT CBOH
HHAMBHAVAARHOCTE M CHABHO  B2aMMoAefcTBYIOT. AAA  KOHeSHEX  TeA
CHHXPOHH3M MOMET [NOpPOKAATE HeYCTOHYHBOCTE 00 OAHOM MOAS, HMAM Kak
HMHOTAZ TOBOPAT, TAAAOTHPOBAHNE o 0AHOR Mope [3].

B mnacroswefl paGoTe HAa oCHOBE YHCASHHOTO AHAAHIA HCCASAYICTCH
AHCIEDCHOHHEBIE YPABHeHHA (PAa30BHIX CHOPOCTER MM AMHERHOD YpabBHeHMH
(1) ¢ pRaAHYIHEIMH HPEACTEIB,;‘;E!HHSIMH oneparopa pasaenus P

Mopacan cpasHenns, Ecan HoXOAMTE B2 TOUHOTD PeLUSHHA AHHE2ZPH3IMPO-
BAHHOPO IOTEHIHAABHOTO ABYMEPHOTC TeYeHMS HABarkHOrO raza |1.4], To B

HHTerpanbHOM TPEACTABAEHHH @WLE*ﬁﬂMECﬂ IIoAYTHM

ipyay ' (o —Uk) expi(et - k) do
ol ey e

E(o,k) = J(0-UK) -a2k? (2)

rae U a;,p, —HerosMymeHHHe napaMeTpel [OTOKa rasa. Y, —KOHTYP B

KOMIIABKCHOH — DAOCHOCTH W, ASHAaMiE  HHKe TOHER  BeTBAEHWE
w, ={{:}——U}k, @, =({:}+U)k bynxkuun £, YCAORKHS 3aTyXaHHA ¥ H3AYYEHHA
BRINGAHAIOTCA BHOOpOM TOd BETEH

E KoTopas HBASSTCH aHaAHTHYec-

Reat |
KHM UpoADAReHHeM O W3 Becko- t.
I
HEeYHOOTH, TOTAA Ha AMHHH MHMH- |
it Tm _|$f! {4,!1 Itfl ﬂ.-"I |$¢|
= - - vl E i:;ii;:;:q:;;;i;;i.-; v 9
MaH HacTh OTRpHUATEARHA, 4 Be a e s
= ' Ref<0 -ilf] Ref>0
WeCTBEHHAR YACTE HMEET TOT e Img=0 : I =l
— |
apag, wro uw @-0Uk [4. Ourl : P
Rear= [
NpeACTARARET COOTBETCTEYIONIHE ey
BETHH.

Hasoses ypamuense (1) ¢ yietom (2) TounniM. OUeBHAHO, MTO B TOYHOM

YpaBHeHHH oneparap A Yae He ﬁ"‘;",;‘l.,ﬂT TAABHEIM, [NOCKOARBEY HMeOIHe

thazoBhie ct-:o‘imcru AOTIOAHAWTEH elle opHOH, ofyCAOBASHHOR OAHOZHAYHON

pereelo L. Hapsay ¢ TOYHEIM YDaBHEHMEM DACCMOTPHM  YpPasHeHud
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(4)

(3]

mm«: AGTKO CTABHTSH CMEIIAHHYIO 33A34Y AAR  KOHEYHOI

OCHOBHEIM JKE €2 HEeAQCTATKOM HBASNETCH TO, 9T0 Pe3YALTATE

mm W ANHH EUJ'-H“*HI}‘H }rr-tepennmx} CEEPX3BYKOBRIX CKOpOCTHX. DTo
YACTH ((ECAK He NOAHOCTEIO) OGBACHAETCH TeM, 4T0 “MOpIIHeEas” Teops
AeT ypaBHeHHe (1), npeBpaTHB ero M3 MHTErpoAMGhepEHHHANLHOI
HUA B AnddepeHIHaibHoe YpaBHeHHEe C TOH e TrAaBHOR vacreto M.

CTREHHO  AYMaTh, 4T0  nNpHGADKeHHE,  KOTOpoe  LDHEOAWT K
dicheperUHarbHOMY YPABHEHUIO BOABIIEro ues A NODAAKA, MOMeT Goaee
.onﬂéﬁzﬂa AMHAMAKY ABHIKEHUA 0 [PK MAALIX CKOPOCTAX NOTOKA,
Wmm {8] MeTOAOM NOCABADBATEABHEIX NPUBAIGKEHMIT  AAH
Qrﬁ mnenaa BRIBEARHO YpaBHeHHe
hp.n@p = o [D _ @ U g
m»ﬂ&-pu “D: +APoy e -D_:_E+ a]
B orauume or (3}, (4] = (5), ypapHenue (6) yKe NpeACTABASET HEAGKAAL-

(&)

MEKAY - AABASHMEM H ABMMEHHEM [MASCTHHEN. Kpome Toro,
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XapakTep HeyCTOHYHMBOCTH (abCOAIOTHON M KOHBEKTHEHOR [2]] GecrkoHeywod
DracTHHEM, a B [10] #cchepoBan opAHOMOAHEIR dAaTTeD KOHeuHOM TASCTHHEM.
[pubamxenne (6) xoTa ® KavectmenHo Garoe ¥ To9HOMY, opHaKo
KOAHUECTBEHHD DACXOAMTCA € TOYHOH B OLEHKe HIKHeR rpaHKlbl obhacri
YCTOHIMBOCTH O 4McAy Maxa aam GecKoHewHod NAACTHHEH, Sto
PacxoAeHHe  ycTpaHeHo B paBote  [11], Tae OVTEM  PasACHeHHs
NOABIHTErpAABHON (yHKUMK B (2) B pap Aopasa no crenensm =, c
VAEPHAHUEM FAABHEIX YACHOB DasACHKEHH GHIAO BHIBEABHO YPaRHeHHe
Dp op _ D ( Dw ow ( M)p 3 ::r W
-ET%ET%%E{E_%m}x " o v
rag x{M } — HEKOTODEI HOMPABOYHELR Kosddhuument, HACTHYHG
EOMIOCHCHPYIOIMA  YoeueHne paaa Aopasa. . Hazosewm NpHOAH M eHHe,
OCHOBaAHHOE HAa (7) "yrouHeHHEIM",
HccaepopanHe AncmepcroEHBIX YPaBHeHHMH. AAA DeaAM3AlHM CpABHM-
TEABHOTO aHAAM3A KOHKDEeTHEIX AMCTIEDCHOHHEIX YDABHEHHE AA% obcyxpaae-

MEIX MoasAeH PACCMOTDHM CASAVIOWHH AHHefHB# Oneparop .""L A
NAACTHHKH B OOUIENPHHATHIX 06o3HATEHKAX [1]

al a a-l a:
A=ph—+phe—+D—+N—+x 8
P TPy r gt Ny L

Townoe aucnepcionHoe ypaBHeHMe AAR (Da3OBHIX CKOPOCTEH 3anHIlesM B
GeapaamepHoM supe [5)
2
c—-M
¢* — ¢} —2bice, +p—me—l _le-M) =0 (9)

Vi-(e-pmy

O = agok, phey = Dk*+ N+k k™, &= 2bkaye,, p, = uphk

OtmeTHM, 4YTo pasukar B (9] HMeer TMOACKKHTEABHYH) BellleCTEEHHYH)

HacTe ¥ npu Imw >0 smak nepea papmxanrom CABAYET MEHATE HA NMDOTHEO-
MOACMHEIT,

B "yrounenHoM" npuBAMMeHMM HOAYIHM
[c-(M—l)IcI—r:§—(Ebcu+p)a'+mM]:mx(M} (10)
"TMopimHeBoMy” OpubAMXeHHIO COOTRETCTEYET BTOPOH MHOMHTEAL B
AeBod qacty (10) ¢ cooTReTCTRYIOMMME MONPABKaMH B KosgdulienTe |1,
Ha dur. 2 npepcTapreHH 0BGAACTH YCTONYMBOCTH B IAOCKOCTH napamer-
pos M,b aam atux AHCTIERCHOHHLIY ypaBHeHWR. CTporHe BRIYHCASHWT NOKa-

SHIBAIOT KAK Ka1eCTBEHHOE, Tak M KOAMIECTEEHHOE Xopoliee COBNAASHHE
&8



TOYHOM M "YTOYHeHHOR" PaHULl YCTORIHBOCTH,

M

I+,

M

14 15 14 17

Dur.3
1 - TouHam Teop., 2 - yrou. reop.,; 3 - "mopmn.”
Teop.; 4, 5 - MoAHpHRaHE "TOpHIH, " TEOpHH

Ypasuenus (9] » (10) onpereASEOT TPH BOAHBL, ABE M3 KOTOPLIX NOMYTHEI,
a CAHA BOTPEYHAH, B TO BPeMA KAk "HopliHeBhle” YDaBHeHHH CUPEABATINT ARG

NpoTHEOHANpaBAeHHRE BoAHEL Ha dmr 3 upepcrapaensl rpadhiks AeHCTBH-
TEABLHEIX YacTell (basoBHIX CKOpOCTEH Cp MNONYTHEIX BOAH., OTMETHM, 4TO B

paGote [5] moaofHEe BRIMMCASHHA NpOBEAEHE! NPUOAUDKeHHO, JAi ABYX

HONYTHEIX BOAH H B TOYHOM, B B "YTOYHEeHHOM NPEACTABASHMAX B OKPECTHOC-

M =17 2nauenus ¢, GAM3KM. DTOMY 3HaueHHIO yHcaa Maxa COOTBETCT-

BYeT FOpHICOHTAALHAA 4CHMIITOTA Ha (UMr.2 ¥ TOYKa BeTBACHHA @) Ha dur.l
AarpHelllnMe BRYHCABHHA OTHOCATCA TOALKD TeM ncn',r'l:ilmm BOAHAM,
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CROPCCTH KOTOPEIX HMeoT MEHBIIYI) MHHMYIO YacTs . A b (RoHCTRyR-
HHOHHOID ,a,emnd:rupouaﬂnﬁj BRIOpaHE Tpu IHAYEHHA, VEAIAHHLIE BEDTHEAAR-

HEIMH AMHHSMH Ha tur2. Ha tur. 4, 5 u B NOCTRpOSHE! rpagukm ¢, B
JABHCHMOCTH OT 4HcAa Maxa nHa OCHOBE TOWHEIX BRIYHCABHM HACTHYHG
HIPEACTABACHHEIX TaBAMmamu 1,2 i 3.

IMpr BRIYMcAeHnn KOpHEH vpaBHeHHs (9) caeayer YAHTBIBATE, YTO Opw
nepeceqém_m HHMHER I'DaHMIED YCTOHIHBOCTH (dbwr, 2} smax mepea, paanKa-
ADM CABAYET MeHATE Ha MPOTHEONOADIKHDE,

Kak miAHO u3 Tabamn n rpaduKoB, npu M <l+ey ueycrofuunag
NOoNyTHaA BoAHa, KoTopas OTCYTCTBYeT 8 "Nopmesoi” TEODHH, B TOYHOM [
"yTodHeHHOM" NoOAXOASX. OpAHE M Ta Ke, Pesiomupyn PE3YARTATE] aHanM3a,
MOJKHD 3aKANYHTE, YT HEYCTOHYMBOUTE B VKasaHHON O0AACTH  HBasdeTca
PESYABTATOM CHHXpOHHAEMA ABYX DOMYTHREXY BOAH,

0.04 T I L
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\ b=0.1
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cp=0. 707, u=0.1
b=0.3

abaunya 1 (b={.])

0033 -0D.018
-0.051 -0.053

1.5 0.007 -0.01 -0.05| -0.075 -0.084
1.6 | 0.00048] -0.015] -0.047 -0.08| -0.096
W -0.006] -0.021] -0.047 -0.08 D09
18 -0.013] -0.027] -0.049] -0.081] -0.078

19 0,02 -0033] -0.052| -0.072 -0.071
2 -0.027| -0.038] -0.055] -0.069% -0.068
2.2 -0.033| -0.048 -0.06)  -0.088 -0.069
2.4 -0.04| -0.0582( -0.0864 -0.07 -0.071
2.6 -0.047| -0.088| -0.089] -0.073 -0.074
2.8 -0.053| -0.064| -0.074] -0.076 -0.078
3 -0.06| -0.07| -0079] -0.081] -D.082
TaGauma 2 (b=#.2)

M| or lenrz v gy LA
¥ 0.09 0.068 -0.003 -0.032 -0.024

T4 0.083] 0.063] 0012 -0.045] -0.045
15 0076] 0057] 0019 -0.058] -0.06
16 0.068] 0052 0.021] -0061] -0.059
17 0.062] 0.046| 0021 -0.047| -0.038
I8 0.055 0.04] 0019] -0.021] -0.013
19 0.048] 0.034] 0.016| -0.005| -0.003
2 0.041] 0028 0012 -0.0003] 00008
7.2 0.034] 0.021] 0.008| 0.00008] -0.003
24 0.027] 0015 0.003] -0.002] -0.007
76 0.02] 0000] -0.002 -0.005 -0.011
2.8 0.014] 0003 -0.007| -0008] -0.015

3 0.007| -0.003| -0.012] -0.013] -0.02




Tabauna 3 (5=0.3)

M | AT o Org | HIEG ] 5T T
1.4 0.157| 0.133] 0064 -0.03] -0.025
1.5 015 0.128] 0079 -0.0338] -0.037|
1.6 0.142] 0123 0085 -0.044] -0.042
1.7 0.135] 0117 0087 -0.037] -0.031
1.8 0.128| 0111 0.087] -0.007] 0018
1.9 0.121 0.105] 0.085] 0.055 0.06] ,
2 0.114| 0.089] 0081 0067 0087
24 0.086| 0.074] 0.083] 0081| 0059
23 0.058| 0.048] 0.042] 0042 0039
32 0.032] 0024] 0019 0.02| 0.018
34 0.019| 0011 0007 0008 0.008
36 0.007| -0.00077] -0.005[ -0.003| -0.005
38 -0.0068| -0.013] -0.016] -0.015] -0.017

" - IIT - nopunepan reopus; YT - yrouHednas reopHs; TT - ToYHAR TeopHH,
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