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§6. 1-e nuddepeHnuanbLHOE NPUOINKEHUE

BepreMcs k ypaBHEHHUIO TiepeHoca (34) ¢ HyJIeBbIM HCTOYHHKOM:
ou ou
APy (40)
ot 0X

u pasHoctHoit cxeme (35) (cwm. puc. 18). 3amumem ee B BuIE

nepecyeTa 3HAYCHUA Ha BCPXHEM CJIOC YCpPC3 M3BCCTHBIC U; U Ui C
HWKXHETO CJIOA:

ﬁi:ui+%(ui_ui—]> . (41)

Teneps nonpoOyem OLEHUTh HEBSI3KY MEX]ly pa3HOCTHOU cxeMoil (44)
U caMuM ypaBHeHMeM (43). Jlis 3TOro HCHoiib3yeM paslioKeHHe
¢ynknun u(x,t) B psan Teiopa B Touke X;, ti. CHayaia BBITUIIEM
pasioKeHUe IS TOUKH U(X;, ti+T):

. 2
U, T

U,=u;+u, 1+ +o(t?) ; (42)
a 3areM — JJIs TOYKH U(Xi—A, t;):
AZ

uiilzui—ux.A_Fxx—

5 +0(A7) . (43)

Tenepb mopcTaBuUM 3TO pasioxkeHue B cxemy (41):
1
ut+c-ux=?(A-uxx+r-un) ) (44)

Ecan CpPaBHHUTH IIOJYUCHHOC BBIPAXKCHHUEC C MCXOAHBIM YPAaBHCHUCM
nepeHoca (40), To Mbl YBHJIUM, YTO €r0 IpaBas 4acTb ONpelenser
HEBS3KY pa3HOCTHOMU cxeMbl (41). IloayueHHOE BbIpaskeHUE yXKe, CaMo
no cebe, MPUMEYATENIbHO, HO MbI OTJIOXKHUM €ro oOCY)K/IeHHE Ha IIar,
BBINOJIHUB €1IE OHO JONOTHUTEIBHOE YIPOLEHHE.
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Hanee, ecnau mnpoauddepeHuupoBarts ypaBHeHHe nepeHoca (40)
CHayajla 1O t, a MOTOM IO X W BBIYECTh OIWH M3 PE3YJIBTATOB
mudQepeHIMPOBaHUS U3 IPYTOro, TO MbI TOJyYHUM COOTHOIICHUE:

ctu,=u, . (45)

[TomcTaBuB €ro B OIICHKY HEBSZKH (44), MOTyUnM:
ut+c~uX=2£(A—c-t)-uXx . (46)

HanomuumMm, yto cootHomenue (46) Mbl NOTYYHIN, OTTAJIKUBASCH OT
pa3zHocTHOU cxeMbl (41). Oxa3bpiBaeTcsl, co3aaBasl pa3HOCTHYIO CXEMY
JUI ypaBHEHUs NEPEHOCA, Mbl, HA CAMOM Jiele, pa3padoTalu CXeMy,
KOTOpasi ¢ JIy4dlled TOYHOCTBIO alIIPOKCHMHUPYET HECKOJBKO JIPYroe
muddepeHnanbHoe ypaBHeHHE (46), 3aBHCsIIEEe OT BBIOPAHHBIX
maroB A u t! D10 ypaBHeHHe Ha3bIBaeTCs [-w Oughgpepenyuanvrvim
npuonuNcenuem A pa3HOCTHOM cxembl (41).

OueBuaHO, 4YTO, wuccienys cBoiictBa 1-ro nuddepenmanbHOro
OpUOTMKCHHUSI, MOXKHO TOJNYYHTh BAXHYK  JOMOJTHUTEIHHYIO
uHbOpMAIIMI0O O caMOM pPa3HOCTHOM cxeme. B wacTHOCTH, ecnu
COOTHOIIICHUE IIIaroB IO BPEMEHW W TPOCTPAHCTBY TaKOBO, YTO
npaBast 4acTh (46) MOJTOKUTENBHA, T.C.

_ct

=<1
<l (47)

To (46) moxoxke Ha ypaBHeHue broprepca (39). Koneuno, oHo 3aBUCHT
OT TIapaMeTPOB CETKH, T.K. KOApPHUIMEHT TudPy3un s HETO paBeH

D=-(A-c1) | (48)
2

Jl1g pasHBIX CETOK, TOUHEE, [UIsl Pa3IM4YHBIX IIAaroB IO IIPOCTPAHCTBY
u BpeMeHHu, koddduument nuddysuu (48) Oyner pasusiM. IIpuBenem
JiBa TpHMepa pelleHus ypaBHeHHs mepeHoca (40) mocpeacTBoM
pasHocTHOU cxeMbl (41) ¢ pasHbiMH A U T (Ha4aJbHOE YCIIOBHE U
npoduis pemenus yepe3 10 u 30 maroB no Bpemenu). [t pacueTos
puc. 26 mar mo MpOCTPaHCTBY BBIOpaH MajbIM, IOYTH Ha TPaHU
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ycroituuBoctu  cxembl. CommacHo 1-mMy  nuddepeHnuanibHOMY
npubnmxeHuto (46), muddysnoHHoe cllaraemoe OyaeT Mano, u
peuieHue Oy/ieT He OYeHb CHJIBHO 3aTyXaTh ¢ TeueHueM BpemeHnu. Ha
puc. 27 npoCTpaHCTBEHHBIN IIar BRIOpaH OOJBIINM, YTO COOTBETCTBY-
er cwibHOM nubdy3un. M3-3a He€ (POHT peleHHus pa3MbIBaeTCs
ropasio CuibHEe, M €ro aMmIUIUTyAa, 10 MEepe paclpOCTpaHEHUs
npoduis peleHusl BIPaBO, 3aMETHO yMeHbInaercs. [IoHsATHO, YTO
YHUCIIEHHOE pelleHne ¢ 6osee NoApOoOHBIM IPOCTPAHCTBEHHBIM IarOM
(puc. 26) sBnsieTcss Oonee  MPaBWIBHBIM, HEXEIH  PE3YJbTIaT,
BbI/1aBaeMblil OoJiee auccunaTuBHON cxeMoi (puc. 27).

Puc. 26. Pacuemul no cxeme (41): Puc. 27. Pacuemul no cxeme (41): c¢=5,
=5, 4=1/90, t=0.02 — D=0.003,C=0.9 4=1/20, v=0.02 — D=0.1,C=0.2

Koneyno, wWMEHHO TaKk ® JODKHO OBITh, IIOCKOJBKY 1-€
muddepeHnanbHOoe  NPUOMMKEHHE  PAa3sHOCTHOM  CXEMbl  €CThb
ypaBHeHue muddys3uu ¢ nepeHocoMm. UYem cwibHee muddysus, Tem
Oosibllle AMCCUNATHBHOE ciaraeMoe B 1-M aud¢epeHnuaibHoM
npuOIMKEHUH, U TEM CHJIbHEE paciulbiBaeTcs peuieHue. [loguepkaem
elle pas, YTo B HUCXOAHOM ypaBHeHHH (40), KOTOpOE Mbl pelIaeM,
Tu(GQy3HOHHBIX WIEHOB HET, a NOoJy4arouleecsl «pacIulbIBaHUE)»
peleHus 00yCIJIOBJIEHO UCKJIIOUUTEIBHO JMCCUTIATUBHBIMU
cBoiictBamu  pazHocTHOM cxembl. (Kcratu, mostomy Takue
Pa3HOCTHBIE CXEMbI HA3BIBAIOT OUCCUNATNUBHBIMIL).

1-e nuddepenunanbHOe NPUOIMKEHUE Pa3HOCTHOM CXEMbI IIOMOTaeT
OLIEHUTh €€ YCTOHYMBOCTb. Kak HECII0)KHO 3aMEeTHTh, COOTHOILICHHE
(47), sBnsroleecs KpurepueM otHeceHus 1-ro nuddepenpaibHOro
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npuOMIKEHUST K YpPaBHEHHUIO MapabolMYecKoro THUIla, OMpeAesseT
ycnoBue Kypanta pns  pasHoctHou cxembl (41). Ecim  ono
HapylIaeTcs, T.€. €CIIU

cT
—>1
A 5 (49)

To (46) MMeeT BuA Yxke HEe ypaBHeHHs auddy3uu, a oOpaTHOroO
ypaBHEHUsI TEIIONPOBOAHOCTU (33) (KOHEYHO, TOXKE CO ClIaraeMbIM,
onuceBatomM teperoc). Kak mbpl ¢ Bamu yOenmmmch, oOpatHOe
YpaBHEHHE  TEIJIONPOBOAHOCTH — O3TO  HEKOpPPEKTHas  3ajaya.
[IpumenurensHo kK cxeme (41) 3TO O3HawaeT, 4TO MpU OOJBIIUX
NPOCTPAHCTBEHHBIX  IArax, Hapymawimux yciaosue KypaHTa,
pa3sHOocTHas cxema OymeT HeycroiunBoil. KoHewuHo, mOmOOHBIC
paccyXaeHuss BO3MOXKHBI JJaJIEKO HE BCErna, MOCKOJIBbKY HE Bceraa
cBolicTBa AU HepeHIInaIbHOTO YpaBHEHHsI, KOTOPBIM OMHCHIBaeTCs 1-
e muddepeHManbHOE NPUOIMKEHUE PAa3HOCTHOM CXEMBI, XOpOIIO
U3BECTHBI.

Eme onMH BaXHBIM AacleKT CBS3aH C MCCIEAOBAaHUEM MOpsJIKa
anmnpoKCUMAIIMK Pa3HOCTHON cxeMbl. Kak yxe ObLIo cKka3aHo, rmpaBas
yacte l-ro nuddepennuansHoro npudmmwkeHus (46) mpencrapiser
co00li HEBA3KY MCXOMHOTO ypaBHeHHs mepeHoca (40) (C TOYHOCTHIO
JI0 CJIaraeMbIX MEPBOTO MOPSIIKA MaOCTH):

2£(A—c~t)-uxx+o(A+T) ) (50)
Takum 00pa3oM, cpazy MOXHO 3aKIIOYMTh, YTO PAa3HOCTHAas CXeMma
(41) nmeet 1-it nopsidox annpoxcumayuu. IlomaepkHeM, 4To, Kak U B
ciyqae OHY (cwm. §3.8), ompeneneHHbI MOPSAIOK anmnpoKCUMAalUn
BOBCE HE TapaHTHUPYeT, UYTO CETOYHOE pelieHue  Oyaer
anmnpoKCUMHUPOBATh TOYHOE pelieHue auddepeHnnanbHoro ypaBHe-
HUSI C TEM XK€ MOPSIKOM, T.€., YTO NOPAOOK MOYHOCHMU CXEMBI OyleT
TakuM e. B 0COOEHHOCTH, 3TO KacaeTcs pPa3pbIBHBIX peIICHHH
(cooTBercTBYIOIIMI TpuMep Bbl HalineTe B cineayronux naparpadax).
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B 3akmroueHue 1puBeneM  mpumep ¢

Apyroil  pasHOCTHOM  cxembl — gag | e e
ypaBHeHus  mepeHoca  (40), 1-e

nudpepeHnranbHoe npubmmkenue | < C ) 1€
KOTOPO obnagaer CHJIBHO EE

OTJIMYAIOUIMMHUCS CBOMCTBaMHU. bynem
HCTIONB30BaTh A6I0H, H300pakeHHbI FPUc: 28'()[”“5”0; ”eﬂg”ouacxef”b’
9] «Keaopam) (-20 nop:AoKa
Ha puc. 28, NIPUBOAAINANA K CHMMETPHUY- pam» (. pAOKa)
HOM HESIBHOM Pa3HOCTHOM CXEMe:
R Uity - g

s —0 .
21 ¢ 2A (51)

HecMoTpst Ha TO, 4yTO cXema HesBHasi, JUIsl Hee JIETKO OpraHU30BaTh
Oerymmii cuer. Ha puc. 28 moxazanpl KO3((UIMEHTH Pa3HOCTHOU
CXEMBbI, KOTOpble HecCIokHO monyduTh u3 (51). Yucmo Kypanta C,
¢urypupyromee Ha pwuc. 28, ompeneneHo, cornacHo (47). MoxHo
MoKasarb, 4yTo cxema (51) siBisieTcst 6e3yCIIOBHO-YCTOMYMBOM, M UTO €€
1-e nuddepennpansHOE TPUOIIKEHIE 3aUchIBaeTcs B Buze [1]:

(52)

L L L L L L L L L
1 [ 02 03 04 05 [ 07 08 [ 1

x
Puc. 29. Pacuemwi no cxeme (51): Puc. 30. Pacuemwl no cxeme (51): c=5,
c=5,4=0.01, t=0.002 — C=1 A4=0.05, 7=0.002 — C=0.2

Hessizka, crosimias B mpaBoil yactu (52), BO-NEpPBBIX, 3aBUCUT OT
KBaJpara Ilara Mo BpEMEHU M KBajJpara Iara Mo MPOCTPAHCTBY.
[ToaTomy u cama cxema (51) obnagaer 2-M NMOpPAIKOM amnmIpoKCHUMa-
nuu. Bo-BTOpbIX, HEBSi3ka HE SABISETCS JHUCCUIIATUBHBIM UJICHOM
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YpaBHEHMs, TIOATOMY, B OTIMUYUE OT CXeMbl (42), mpoduiib pemieHus ¢
YBEJIMYEHUEM BPEMEHHU HE pa3MbIBaeTcs. B 3ToM MoxHO yOenutbces,
cpaBHuBas puc. 29 u 30, Ha KOTOPBIX M300paKEHO pelieHue (Ha AByX
pa3HbBIX CeTKax), Mosy4eHHoe mo cxeme (51), ¢ COOTBETCTBYIOIIMMHU
puc. 26 u 27, mpenCTaBIAIOLIMMH pPacyeThl MO SIBHOW cxeme (42).
BunHo, 4T0 HM YMEHBLIEHUS aMIUIUTY/Abl IEPBOHAYAIILHOTO PO,
HH PACIUIbIBAHUS pelleHus He Habmonaerca. KoHeuHo, MMEHHO Tak U
JOJDKHO OBITh, MOCKOJNBbKY 1-€ auddepeHunanbHoe NpuOIKeHne
cxemsbl (51) He copepxuT MU y3MOHHBIX CIaraeMblX.
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