—

MUHUCTEPCTCBO BBICHIEI'O U CPEAHEI'O CIIELIIUAJIBHOT'O
OBPA30OBAHUA CCCP
Penkxonnerus :xypHana “U3secTusa BpiCIINX YI€OHBIX 3aBe€HUI , pa3aes
“I'eosrorusa u passenka’”

No1949-81 /lem. YIAK 550.837:518

Onguua M.H.
COBMECTHOE UCIIOJIB3OBAHUE METOJA CETOK
U UHTET'PAJIbHBIX IPEOBPA3OBAHUM
B IIPAMBIX SATAYAX TEOJQJIEKTPUKHA

MockBa-1984 r.




1

Orsnasiienue
IR 37 (Y ) 200 07 Qs 4 21 SO RO PTUPRTR 2
T1. TPEXMEPHBIEL CILY A ......vveeiuveeiitreeiteeeauteeasttesasteeeateeeastesesseeeesseeeasseseaseseassseessesaessseeaasseessseesnsseeasseesasseeanssesarennns 6

JIATEPATYPA. ..ottt 9




Pemrenne npsaMeIx 3aqay TeOdJIEKTPUKH METOAOM CETOK B HEOrPAaHWYEHHBIX
00JIaCTSAX 3aTPYIHEHO KaK Ha oTalle MAaTeMATHYEeCKOM IIOCTAHOBKH 3aJaYM, TAK U IIPU ee
ToCJIeAyoIeit yncaenHon peanusanuu. /s serauciaenus Ha OBM Geckorneunass 001acThb
3aMeHsieTcsT 00JIACThI0 OrPAaHHMYEHHBIX PA3MEpPOB B IIPEOIIOJIOMKEHMIM, YTO H3ydaeMas
HEOQHOPOIHOCTHL TE0dJIEKTPHUUYECKOro paspesa Takske orpanundeHa (dpuuwmraa). Jas
3alaHMs KpaeBBIX YCJOBHM HaA TpaHuIle o00JIaCTH HeOoOXOIHMMO OTOIBHHYTH €€ OT
aHoOMaJIreo0pa3ymInero o0beKTa Ha TaKoe JI0CTATOYHO OO0JIBIIIOE PACCTOSIHUE, YTOOBI
BTOPHYHOE I10JIe OBLJIO CYIIECTBEHHO MeHble TTepBUYHOro ("HOPMAaJIbHOT0") IOJIs.

B psage pabot (cMm., Hampumep, [3]) a1 yMeHbBIIIEHNUS PA3MEePOB IIPOCTPAHCTBEHHOM
00JIACTH IIpeIaraercsl HCIO0JIb30BaTh ACHMIITOTHYECKHe KpaeBble yciaoBusa. OmHaKo 1 B
9TOM cJyiyuae OOJIbIIAsS YacTh SAYeeK CEeTKH OymeT HMpHHAIIe:KaTh 00JIacTsaM, pelleHre B
KOTOPBIX, KaK IIPAaBHJIO, HE MpPeACTaBJIgeT OOJILIIOr0 IIPAKTHYECKOr0 HHTEpeca, dYTo
HPHUBOIUT K IIOTEPE TOYHOCTH CETOYHOI'O PEIleHMs.

[IpumeneHne  WHTErpaJIbHBIX  TpaHC@OpMAIlMM  II0  HPOCTPAHCTBEHHBIM
KOOpJUHATAM JAeT BO3MOXKHOCTH COYETATH JOCTOMHCTBA CETOYHON METOIHKH M y4ecThb
IIOBeIeHMe M0JIS 34 IIpeaesiaMu (PUHUTHON 00JIaCTH, 3aHATOM HEeOJHOPOIHOCTHIO.

IIycte Havasio OPAMOYTOJIBHOM CHCTEMBI KOOPAMHAT COBIAJAeT C TIPaHHUIEH
pasnena semad-Boaayx. Ochk z HanpaBuM BHU3. Amimutyasl noieii E nu H usmenamorca o

BPEMEHHU 110 3aKOHY glot

I. IBymepHBIii ciaydai.

IIycte ©a rpaHuIly pas3zgesna 3eMJIs-BO3AyX IIajaeT IJIOCKAs OJHOPOIHAS
MOHOXPOMATHYECKAS BOJIHA, BEKTOpP JJIGKTPHUECKOTo moisdg E Koropoil mmeeT ommHy
HEHYJIEBYIO KOMITOHEHTY Ex.

CroticTBa cpelsl 10 OCU X ocTaloTcsa 0e3 naMmeHeHus. Eciim .MarHUTHAsS TPOHUIIAEMOCTD [
BCIOJly IIOCTOSIHHA, TO IIOBeJeHHe KOMIIOHEHTHI Kx B JIBYMepHO-HEOIHOPOIHOMN cpeme
OITUCHIBAETCST YPABHEHUEM

0%Ey  0%Ey,
2 T2
oy oz

rae k — BostHOBOE 4ricsIo cpenbl. Ha moBepxHoCcTH pasphiBa mapaMeTpoB Cpeabl JOJIKHBI ObITh

= k2E,, (1)

HenpepeiBHEI Ey 1 OEy /0N, rae n - - Hopmans k moBepxHoctH. Kpome Toro, HeobXoammo

3a7aTh yCJIOBHE W3JIyYeHHs Ha OeCKOHeYHOCTH, HalpuMmep, B ¢QopMe IIpeIesIbHOTO
morJIoneHus [1].
Bynmem mpenmonaratb, 4YTO JIOKaJbHASA OBYMEPHAS HEOJHOPOIHOCTh HAXOIUTCSA B

TOPU30HTAJIBHO-OJJHOPOJTHOM CJIOMCTOM Ccpeae C BOJHOBBIM YHCJIOM ko(z), 3aBUCSIIIIM

TOJIBKO OT O,HHOfI KOOPAMHATHI Z.



3

Jliia manbHEMIero N3JIoMKe s 11eJ1eco00pas3Ho IIEePEeHTH OT PACCMOTPEHHS IIOJIHOIO IOJIS

K aHaJIU3y aHOMaJIbHOM ero yactu E?(y,z), onpenesnseMoil Kak pa3HOCTD IIOJTHOTO U

HOpMaJIbHOTO E(Z) momeit:

Ef(y.2)=E (v,2)-E{(2).
Ioncrasisa (2) B (1), moaydmm:

O’E:  O°E?
ayz 072

AHoMabHOe TIoJIe yOBIBaeT Ha OecKOHewHocTH 1o y Kak O(Y?)H orpaHHYeHo, I03TOMY

=k’E; +(k* k7 ) EY 3)

MOYKHO K ypaBHeHH (3) mpuMeHUTh npeodpasoBanue Oypbe

o0

®(a):=F(f):=[ f(y)e'dy (4)

—00

Beenem o0o3uauenus:
U(a,2) = F(Ea); S(a,2) = F(k2 —koz)

X

Toraa B 00JIacTu n300paskeHui ypaBaeHue (3) OyaeT uMeTh BH/I:

d’U(a, 2 2

%z(k +a )U(a,z)+(p(a,z), (5)
rIe

go(a,z):iS(a,z)*U(a,z)+EfS(a,Z). (6)

Takum obpasom, (5) sABIgETCA UHTETPO-TU(pPepeHITNATBHBIM YPaBHEHUEM OTHOCUTEIBHO
dyuxmmn U(a,z). Xora BemmunHy Ey MoxHO HaliTH HellocpeICTBEHHO IIyTeM peIleHUsT

ypaBHeHH (5), MBI pACCMOTPHUM MHOM IIyTh, IT03BOJISIOIINI COeIUHUTEL CETOYHOE PEIleHIe
C HHTEerpaJbHBIMHA TPAHCHOPMAIIHUIMII.
[IycTb HEOTHOPOTHOCTE COMEPIKUTCS B IPSIMOYTOJILHOM 001aCcTH

Dl:{(y,z)eR2|ya <Yy<Yy,;Z Szézc}.
paccmoTpuM Tak:ske oonacte D, o D,
D,={(v.2)eR’|y,~h <y<y,+h;z.—h,<z<z +h,}.

roe h >0,h, >0,h, >0,h, >0. IIpousBemem TUCKPETHIAIIMIO ITOM 0OJIACTH II0 OCAM Y U Z
Q:{(yi,zj)e D,li=LN,; j=1, NZ}.

Bribupas mogxogsiime KpaeBble YCJIOBH, TOCIe 3aMeHbI TuddepeHITnaIbHOTO YPaBHEeHU
Pa3HOCTHBIM IIOJIYYUM CUCTEMY Pa3HOCTHBIX YpaBHEHUH, KOTOPYIO OyaeM perraTh 0 MeTOTy

Setinenst. Ecau Bemmumubr h, i=1,4 Besuku, T0 3HaveHUss QYHKIMU U, SBISIONIENCS

Pa3HOCTHBIM aHaJIOI'OM KOMIIOHEHTDI EX , MOT'YyT OBITH BBIYMCJIEHBI II0 MeTOoayY KOHEUYHLIX
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pasHocTeil 0e3 HCIOJIb30BAHMWA WHTErpajJbHBIX TpaHcdopMmarmit. OgHaxo MBI OymeM
CYMTaTh, 4TO rpaHuna I' odsactu D2 paciiososkeHa J0CTaTOYHO OJIU3KO OT HEOTHOPOIHOCTH
¥ AaHOMAJIbHBIE 3HAYEHU I10JI Ha Hel: CPAaBHUMEI ¢ IIEPBUYHLIM I10JieM. B rmepsom rpyoom

HPUOJIMKEHUN MOYKEM IIO0JIOMKHUTH U|F( a) =0m cmesaTh OJHY HWJIN HECKOJBKO UTEPAIUU C

1eJIbI0 PeIlleHunsI CUCTeMBI pa3HOCTHHIX ypaBHeHU. B pe3ysbraTe HalieM TpuOIMKe HHBIE
3HaYeHUd 1I0Jid Ey. Bo BHYTpPeHHHX y3JIaxX CeTKH () ¥ MCIOJIb3yeM UX JIJIS pacueTra IIepBOro

MPUOIMKEHN K PYHKITHKI qo(a, Z) 110 COOTHOIIEHUIO (7). YTO MO3BOJIUT IIPOMHTETPUPOBATH

ypaBHeHUs (5)-YMCJIEHHO WM aHaJUTUYeCKU. llpuw aHaIUTHUECKOM peIteHuu IJIsd

z€(z,,2,] ypaBHeHue (5) pemaercs: Bapualieii:: IPOU3BOIBHBIX IOCTOSHHEIX
U(a,z)=Ae ™ +Be¥ +4,

riae

5(2)= [ s[R (- 2)Jo(e2)e.

iz

Bmeck R =,/a’ +k? i - HoMep coa HopMaIbHOTO paspesa KoaddummenTsr Ai; u Bi

HaXoIJATCA Ha HeO6XOHI/IMOM Ha60pe C HUCIIOJIb3OBAHHEM YCJIOBI/Iﬁ COIIpAEREeHUNA

[U]=0[0u/oz]=0
U TIOBEJeHUs AHOMAaJIbHOTO MoJid mpu Z—>oo. [lpumenss mpeobpasoBanue Dypre k&

dbyarmun U (a,z), “MeeM BO3MOKHOCTb HAUTH IpHOJIM:KeHHBIe 3HaueHUd Ey(y,z) mpnm

JTIIOOBIX 3HAYEHUSAX Y U Z, B TOM YHcJie Ha Tpauuiie oosactu D2 B yaimax cetku Q. OTo maer
BO3MOKHOCTD C/I€JIaTh OYepPeTHON UTEPAITMOHHBIN ITUKJI TI0 U3JI0KEHHOMY aJITOPUTMY.
CxoIMMOCTD IT0CJIe/I0BATEILHBIX ITPUOJIMKEHNI He 0OYeBUIHA U TpeOyeT CIeIuaIbHOTo
paccMOTpeHuU.
Mp&r mpoBesiu uncIeHHBIE aKcepuMeHThI Ha DBM 1u1s mipocTeiitiieit cutyariu,

IIPEJICTABJIAIONIEN CAMOCTOSITETbHBIN HHTepec. MBI TTOJIOKUITT

n-1

2,=0;zy=H=>"H,,

i=1

I7le N — KOJIMYeCTBO CJI0eB HOPMAaJIbHOTO pa3peda, H, - ux MomHOCTH. BokOBEIE IpaHUITHI

obsmactu D2  B3sIM Ha JOCTATOYHO OOJIBIIIOM PACCTOSHUK OT HEOJHOPOJTHOCTH KaK B
TPAJUITMOHHON CETOYHOM METOJIMKE pacyeTa IpuMeHUTeJIbHO K E-monsgpusanuu. BepxHioo
¥ HUSKHIOI TPAHUILY CeTOYHOM o0sactu D2 BeiOpasiu Ha mpaMeix z=—-h uz=H + h, rme h -

AT CEeTKU TI0 OCH Z. KM Ipe/IoyosKuTh, uTo sHadeHuss Ey(Yy,z) Ha ypoBHaAX z=0u z =
H unssecturr u pasubl coorBerctBerHHO ¢(Y)=E;(y,0) m w(y)=E;(y,H), To B Boanyxe (

k, =0, z<0) moxxeM 3amncaTh



00 2] 2 .

2
=(y-n) +z.
B HMKHEM IIOJIyIIPOCTPAHCTBE C BOJTHOBEIM YucaoM K =0 mosre MoKeT OBITH PACCIUTAHO II0

cooTHOIIeHnO Tuna (8) ¢ oueBUIHBIMU H3MeHeHusaMu. Eciu sxe npu z > H npoBoguMOCTH

OCHOBAaHHUA OTJIMYHA OT HYJIA, TO SHAYEHUA II0JIA Ef MOTYyT OBITH IIPOOOJIKEHBI BHU3 IIO

COOTHOIIIEHMIO

E(y.2+H)= ZT'/' K, (k,r)dn, ©)

K. () - byrrmma Maxnonansaa.
Acro, uTo mepen pacueramu yurium @(y) um w(y) He wu3BeCTHBL. BwMmecTto HUX
HCIIOJIB30BAJIM Pe3yJIbTAaThl pacdeToB 1o Meromy ceroxk qymrmmu ES(y,0) u EI(y,H),

TIOJIyYAaIoIIecs 6 MPOoIlecce PacyeToB OUYepPeTHBIX IIPUOJIMKEHUN K PeIleHUsIM CUCTEeMBbI
pa3HOCTHBIX ypaBHeHui. Ha ka0 mTepaiuu KOpPeKTHPOBAIH IPaHUYHbIC 3HAUEHU Ha
BepXHE M HIKHEN TI'PaHMIAX: CeTKH II0CpelcTBOM cooTHomreHwit (8-9). Borumcienns
CBUIETEJILCTBYIOT O CXOIMMOCTH MTEPAI[MOHHOIO IIpollecca M 00 YIOBJIETBOPUTEILHOMN
TOYHOCTH IOJIYYAE€MBIX Pe3yJIbTATOB.

BoapmmucTBo Momemein m3 ananbomoB Tuma [2], wmamammeix B MIY, comep:xar
HEOTHOPOIHOCTH B BepXHeI JacTu paspes3a (ropcThl, 'paOeHbl, BCTABKH), a HUKHAS JacThb
ero IIpeIcTaBjsieT cO00IM MOIIHBIA M30JIUPYIOIIHHA ILJIACT, IOACTHJIaeMbId Ha riryomue H
WaeaJbHBIM IIPOBOJHUKOM. BHYTpH TOpH30HTAJIBHO-OJHOPOSHOIO CJI0S wu3ojasaTopa (
H -h<z<H) mosie mosxeT OBITH IIEPECUNTAHO C YPOBHA Z HA YPOBEHD Z > Z II0CPEICTBOM
cBeptku Fx m QyHKIIIN

N1 .
Q(y,z,z)——4(H_h)(ctg:+ctg§),
e
¢ = 1 [ (z-7) |y]
2(H—z)

U ¢ KOMILJIEKCHO COIIPSIYKEHO ( :

E:(y,2)=EX(y,2)*Q(Y. 2,2).

Ilocnenmee cooTHOIIEHME HCIOJIB30BAJIOCH [JISI YTOYHEHMS 3HAYEHWS MOJIS HA HIKHEHR
rPpaHUIE CeTKU, KOTOpas HAaXOAWJIach B M30JIATOPE HA PACCTOSHHUM OJHOTO I[aTa CeTKU OT
HIDKHETO Kpasi OByMepHOM HeomHopomuocTu Tuoa "roper” [2]. IIpm cerounnix pacuerax
HCIIOJIb30BAJIOCH 7 IMIAroB ceTKH 10 ocu z u 40 —mo ocu y. Ilomydennble Hamu rpadpuxmn
MIPAKTUYECKH COBHAIAI0OT C KPUBBIMU 13 ajibboma [2].



II. TpéxmepHBIi ciaydai

Paccmorpesr obcy:xkmaemyio mpobJieMy B IIPOCTPAHCTBEHHOM CJIy4yae IIPHMEHHUTEJILHO K
BEKTOpY HAIPSAMKEHHOCTH dJIeKTprdeckoro mois E(X,y,z). Ilyers E(x,y,z) u H(X,y,z) -
CYyTh HAMNPSKEHHOCTH JJIEKTPUYIECKOr0 M MATHHUTHOIO IIOJIEM B TPEeXMEpPHO-HEOTHOPOIHOMN
cpene, a E (X,y,z) m Hy(X,y,Z2) — HOpMaJbHEIE IIOJIS, COOTBETCTBYHTE TOPU30HTAIIBHO-

OIHOPOIHOM cioucToii cpene ("HopmaiabHOMY' paspesdy). bes ydera TOKOB cmeleHMs
ypaBHeHUs MakcBesia MOTYT OBITH 3AIIMCAHBI B BHIE

rotH=o(x,y,z)E+];, (10)
rote =iouH

n
rotH, = o, (2)E, + . 11)
rotg, =iowuH,

rIe o, (Z) - IIPOBOAMMOCTb HOPMAJIBHOTO pas3pesa, J, — IJIOTHOCTh CTOPOHHUX HCTOUHUKOB

aJieKTpudecKoro mosisa. Berunras (11) ua (10), moaydum:

rot(H-H,)=0cE-o,E,,,

. (12)
rot (E—E, ) =iou(H—H,)

Beenem 0003nauenusa

E,=E-E,
H,=H-H,,
f=(k*-k; )E

B ,HaJIBHefIU.[eM H3JI0KEeH N 6y,aeM IroJjiaraThb, 4To MaroHuTHasd IIPOHUITaeMOCTb Cpelbl [/

IIOCTOAHHA W paBHa MaTHUTHOM IIPOHUIIAEMOCTH BO3AyXa [, .

Wcrmouaa u3 (12) H,, momygnm
AE, —grad divE, =k E, +f. (13)
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HMcrouHmkyu aHOMAJIBHOIO II0JIS OTJIMYHA OT HYJISA TOJIBKO B TeX TOYKAX IIPOCTPAHCTBA, Te
ITPOBOJUMOCTE TPEXMEPHO-HEOTHOPOIHOTO pas3pe3a OTJIUYHA OT IIPOBOIUMOCTH
HOPMaJILHOTO pa3pesa.
B omgHOpOmHEBIX IO IIpOBOAMMOCTH 00JIacTAX ypaBHeHMe (13) yoporraercs
AE, =KE, +f. (14)

K ypaBuenmam (13) - (14) Hy:HO J00OABUTEH YCJIOBHS COIPSKEHNI HA TPAHUIAX: PA3PBIBA
CBOWICTB Cpebl U YCJIOBUS HA OECKOHEUHOCTH.

[Tpumenss nsymepuoe mmpeodopasopanme Oypobe Mo X Uy

O(a,p,7)=F,(p) = I I o(X, Y, z)e“‘”““ydxdy (15)
K paBHeHUO (13), mogyuyum
%:(kz+az)ei (a,B,2)+w; (a0, B,2), (16)

e

e, =F,(E.), v :(l/lix’Wiy’l//iz)’ R :\/az_'_ﬂz_'_kiz

1 - HOMep ILJIacTa HOPMAaJILHOTO paspeaa,

1]. dF,
l//”:k_f[la ” +(ki2+a2)Fix+a,BFiy]

1. dF
v, :F{Ia dzlz +(ki2 +,82)Fiy +aﬂFix},

1d]|. .
Vi = I:iz +k_iZEI:IaFiX +IﬂFiy -

diz
d

3

Brecy F =F,(f). F =(F.F,.F,).
B ropusonTansHOo-omHOPOAHEIX ITacTax F =0.

Pemtenne ypasuenus (16) umeer BUI
e, =Ae " +Bef +A, (17)

rne A, B, xoaddurmenTs, moaexaniue onpeeIeHHIO,

z
Ai(z):% [ sh[R (2=¢)]w, (@ .¢)dc.
1z,
Cootuornrerust (17) COBMECTHO C YCJIOBUSIMU COITPSIKEHUS Ha TPAHUIAX PA3phIBa CBOHCTB U
yCJIOBHEM Ha 0€CKOHEUYHOCTH JAI0T BO3MOKHOCTh HAWTH (DYHKITHIO € BCIOIY, €CJIM H3BeCTHA
B 00JIaCTH, 3aHATOM TPEXMEPHOH HEeOJHOPOIHOCTHI0, BEKTOP-PYHKIIHI F .

Onpmako BexkTop E, BXomdmimii B BeIpaskeHue s F sBiasercs peleHueM 3amadqn,
II09TOMY TOYHOE ero 3HauveHHe 3apaHee He HM3BeCTHO. llpubimxenHoe sHadenue 1moJisas E
MOKHO HaTh 110 Metony cetok [4]. ITocse ‘roro mpencrasiisgercss BO3MOMKHBIM BBIYKMCIUTH
pyHEKIIMIO € u, cjegoBaTeIbHO, HNPHOJIMKEHHOe 3HadeHHe BeKkTopa E B J11000# TOuKe
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mpocrpaHcTBa. JlJg yTouHeHMS peIIeHHs paccumTaeM IoJe E Toabko Ha T'paHHIE
CYKEeHHOM CEeTOYHOM 00JIaCTH, CYIIECTBEHHO IIPHUOJIMMKEHHOM K HEOIJHOPOJHOCTH. JTO
IIO3BOJISIET YMEHBIIUTH IIMArd CETKW IMPH TOM K€ KOJUYECTBE Y3JI0B U BBIIOJHUTH
IIOBTOPHBIE pacueThl QpyHKIMU E B ya3max cetku. IlomoOHBIE yTOUYHEHHS HEOOXOIHMMO
IIPOIOJIPKUTE 0 TeX IIOp, IMOKA He YCTAHOBHUTCS IIOCTPOEHHBIN HUTEPAIIMOHHBIN ITPOIecC.
[locme 3aBepieHHs uTepanvii PACCUMTBHIBAIOTCA  KOMIOHEHTHI moeii E mw H Ha
IIOBEPXHOCTH 3€MJIH 1 B HYKHBIX y3JIaX.

Jlokas3aTeabCTBO CXOOMMOCTH HTEPAIMOHHOIO Ipollecca TpedyeT IJOIIOJIHHUTEJILHBIX
HCCJIeJOBAHUMA.

Texaura gBymMepHOro mmpeoopasopauus Oypbe JOCTATOUHO XOPOIIIO 0TpaboTaHA.
O1eHKY BO3MOYKHOCTH IIOCJIE€IOBATEIHLHOTO HCIOJIb30BAHHS CETOYHOIO M CIEKTPAJIHHOIO
pellleHu BBIIIOJHUM Ha mpocteiiniieM mpumMepe. [IlycTsh Ha IIOBEpXHOCTH 3eMJIM H3BECTHO

sHauenue nois E. Torma mus kommonent moust E (X,y,z) u E (X,y,2) B obnactu z <0 ¢

HYJIEBOH ITPOBOJIMMOCTBIO pellleHue 3a1ava Z[I/IpI/IXJIe nuMeeT BUJT

()= ] [ D acac, 18)

e y=XVY; R:\/(x—§)2+(y—77)2+22

B mHmxHeM nosynpocTpaHcTBe Z > H ¢ BOJIHOBBIM umcsaoM K, mmeeMm

E, (x.Y.2) H j j )(1+ k,R)e™Rdede. (19)

—00 —00

Ecim B ocHOBaHMUM MOOESIM TE€03JEKTPUUYECKOTO paspe3a HMeeTcsa TOpPU30HTAJIBHO-
OJTHOPO/IHBIH ILJIACT ¢ HYJIEBOH MPOBOAUMOCTHIO (M30JISITOP), TO BHYTpH I1acta ¢ = 0

| o+ 5 (2-7)|
h| o + 57 (H - 7)

C momomsio coorHoteHu# (18-20) uTepatMOHHBIN IPOIIECC CTPOUTCS TaKsKe, KaK B CJIydae

E,(x,y,2)=E, (xy,Z)*F," (20)

E-nmonsspusariym.

OTrMeTuM, 4UYTO WUCIIOJb30BAHUWE CIIEKTPAJIBHBIX IIPEJCTABJICHUM yMeHbIIaeT
TPYIHOCTHU, CBSI3aHHBIE C
mepecueroM mosieii E B mosss H [4], Tak kak B 00s1acTH 1300 paskeHmir 00pa3bl HPOM3BOIHBIX
MOSKHO B3SITh AHAJUTUYECKH 1 3aTeM HAWTH OT HUX: oOpaTHoe mpeodopasoBanmne Dypnbe.
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