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B pafore BLbeycHE  anddepepmdassime B HHTerph-adrbepeu#ankiuic  YRaEHeHW,
OOEMCRIBAIGUIE B pAMAMYNLIY  OpHOAMDHCHWAR  w3rubuee  gosefasds SACKTDONPOBOAAMIER
CAACTHHEM B CH2PXIBYKOBOM [OTOKE rasd 0 NPMCYTCTAAH DOTeRETHOrG: MarHWTHOro Oosd. A
PACTIPEASASHMA COCTABARIILIMY ZACKTROMACHMTHCOMY [TOAR N0 TOAUIMHE MAACTHHER OPHHEATA
MONEAL, Tpeasomennas [LE, Barpacapasod. AAR BLIPAFCHHA a3pOAMAEMHMECKOTD AJEARHIN
HMCHOALICEAT TPOCTRAHCTEEHHG-BPEMeHEDT HEADKAABHEIR (Hi "llopu} O] 3AKSN JABHCHMOCTH
ARBACHHA OT NMporiba DASCTHNEH, PAaccMOTReNE HacTHALS CAYHAM.

1. B obmefl [OIOCTAHOBKS AAR HITHOHRX KoaeDaHUH  IIAACTHHEM,
Haxoasiuefcs B NonepedHoM MArHHTHOM ToAR W oDTeRaomeics NoToxoM
MABSARHOID Ta38, MOMHO HOXOAMTE H3 YDABHEeHHA

Llw(e,0)]= M [wlx-50)], (x=(x,z) E=E.E) O
Llw(x,0)]= L, [w(x.0)]+ Plw(x -&,¢~1)]
rae uf(,xt,xz,f} —nporné  naactiukn, L, —audidepedynassHelin  onepatop

ABMAEHHS TAACTHHKM B OTCYTCTBMM NOTOKA W Marawtaoro noas, M u P —
VHEINOHaAR (HHTErDIARHOND THNA), 3asHCAMe oF uporufa B onpesgade-
Mble DeLileHHeM BO BHELIHER K MAGCTHHEE DOAGCTH FgAAY JABKTRDOAMHAMHEH H
A3PUAHHAMHER € YYOTOM TPaHHMHBIX FCADBHﬁ Hé ROBeDXHOCTH [IASCTHHEH.
OCHOBHER TRPYAHOCTE BOIHNHKAIONIHY 3apa4 o0yCADBASHA CAOMHOCTRIO FTHX
hYHRUHOHAAGE, KOTODYH) MOMHO MPEOAUAETL [IYTeM BBEASHWS Pa3ZAHYHEX
ynpoimgndi, JdhdekTHEHEME OyARM CHHTATR TE YOPOLWEHHA, B pPe3yabTaTe
EOTORRX AAA HDDI‘HEE OonYHaeTCH ﬁHﬂJﬂJEPEHTIHMbHﬂE YPABHEHHE C COXpPaHe-
HHeM TAdBHEIX ocobeHHOCTEN WHTETpo-pAHd deperiiMasbHOro yparmetns (1)

|, Buasasre oficyAHM BOTIpOC 0 MarHETHOM moae (). Byaem ucxoanTs w3
cucrTenmpl vpasdHenud [ E Barpacapana [1], EwnBejeHHOR WM Ha OCHOBE
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AMHEHHOA JABHCHMOCTH YaCTH HOMIOHEHT HHAYIHPOBEHHOTO
3AEKTPOMETHHTHOTO TOAR OT X3 10 TOAIMHE [AACTHHKH:

L[w] Dﬁ2w+2phdw 20k°H, &
att 3r:

{W(xn =B, ¥ _EE:IHK (r}iEIdEZ _(r 3 iED
() fﬁpf o(rpdp

p-+3hp+3

(H Aw - F) @)

(4)

rae F (xl,xj,r} — Cagraemoe NonepevHoH KOMTOHeHTE BOIMYLEHHOID HHAY-

UMPOBAHHOTD MATHATHOIO TNOAS, TIPOONOPUMOHaABHOE X, (00 OCTaABHBIX
obozHadeHUAX oM. [2]).

B paGote [1] ¢ HCTOARIOBAHHEM MPEATIOADKEeHHs o marocte ki (k —Boa-
HOBOE THCAD TAPMOHHYECKHX BOAH B DECKOHEYHOW MAACTHHKE) 10 OTHOLIEHHID
¥ 2AMHMLE DOAVYEHO CABAVIONUIEE ,ami:cbnpm:una,amme VPaBHeHHE,

J a 4
1+a——L[ ]+WH —Aw cx=in—ﬂf— (5)
at 2x ot o

Wccasporanme paaa saaad [2] nokazano, yrto ypasHenue (5) aeHCTBHTEAB-
HO OTPazRaeT radBiuie 0cofeHHOCTH HArHOHEX RoAeDaHHH TOHKHX TAACTHH,

Hurtepecuo [(xoTa 6B METOAQAOTHYECKH) BHIBECTH Ypassesnue (5) u3
cHoTeMul (2—4). ArA 3TOrC paccMOTPHM (hyHEIIHIO

nrl ('nr)dﬂ
S e e e ®

O0ASAAOIUYEY) CEBOHCTBAMH
¢(r)ED0, %), ¢(r)=z0, [olkr=1/3 )
i]

rae D —npocrpancTeo ocHoBHLX hyHRuMil Ha R?, IMepppie pABa CROACTRA
cuebBnanbl, HuTerpan BEHMCAHETCA XOTA M npocTo, opHako TpelyeT GoARAX
BMKASADR € MCIOARIOBAHHEeM CBOHCTE Geccesenhtx VHEUME H HHTErpasopR
THNa XaHkean-Hupwoacona [3], B kauecTse npumepa NPHBEASM YACTHRIA
cn}-ﬂiaﬁ'

f{p{} r—j'fm‘r (mdrdu j' fﬂfﬂ{?‘ﬂ}dﬁ -—er (br)dr=1/b (%)

v M +b o o Nt
M3 yenossii {7) BeitexaeT caepyiomiee [4]
! 1 '
—ip = s —5{r) npu £ —= +0 (9
€ £ b

rag E{r) —aearta-hyuruua. Toraa aad (4) noaydaeTcs
K(r)— r'f}[r].l"?‘ npu b/l -0 (10)

rae | —HerOTOpan XapakTepHas AAMHA 33A34M (AAMHA TOAYBOAH MIrHOHBIX
KoreBaHul, AMHeHHBIA pasMep naacTHHEH i A, [lepexoas K noaspHuEm
KOODAHHATEM B HHTerpasre (3) ¢ yueToM (10 DOAYYaEToR YRaBHRHR
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N 2n
hH

pEinepeHoe B O[1] 3 ympolleHHBIR  AH(EDEHIHAARHEY — YDaBHeHH,
Heraovenne Fous cucremur (2)-(3) n npuBoaHT K ypasueHHo (5).

Obpamas onepatop 14ad/df B (5) ¥ npeoGpasyd Opasyw YacTh,
NOAYVHHM CABAYIOWEE HHTEIpO-aAHg e peHINaARHOR YDaBHEHHE!

F

Aw (1)

T

- ) =1 . r -1 ; # §

L[w]= AT, Aw— kT a Iekp[—? Awdr+ hT, (F, - H,Aw, Jexp(—t /o) (12)
]

rae FI'I H W” — Had4ABHEIE ZHAMEHHA CoOTBEETCTEYHOLIHX q}}"}iK].'[,Hﬂ Bo mHorsax

Jaaadax HX MOEHO CYHTAThE PABHEIMHE HYALD, B 3dAaMaX AHe 0 pacnpocTpiHe-

HHH BOAH H CﬂDﬁDMIhE{ KoARDAHHA MOBHO PACCMOTPETE YPABHEHHE!

¢

Liw]- *’IT:.:ff‘-W—ﬁTHﬁ"fEKP[—: Awdt' T, =H}[2n (13)
L

TAC BBSASHO Ge3pazMepHoe  BpeMs t' =, n» De3IpasMeEpHWHA OAPaMeTp

Bb=aw, (@, —vacrora enoBopuex koreGanmit naacTEHRH BHe noas). Kax
BUHAHD 13 “3]. BAMHAHME i]f]!’]upi—."'-iiit}]'[!l MaFHHTHOID [IOAN Hd H:j["liﬁﬂb](’!
KoneGaHus [ABCTHH  CBOAMTCH K BOIHHEHOBCOHRIO — MeMODP3HHEX
PACTAUHBAIOIEE YCHAHH H MeXaHHM3IMY perakcalllil ¢ XapaKTepHEIM BDEMEHEM
L. CHIgHHM 3TH BAHAHMI B ABYX HPBACRABHLIX CAYYEHX;

1, p =aw, >>1, 1 spemy pesakcauum HamHOro SOARIIE TepHOAA
woaeDanui maacTHary BEHe noad. Mz (13) caeayeT H3BecTHoe ypaeHenue |5

Llw]= kT, Aw (14)

B [2] srvo opufavsenie Hasbanc OPHDAIDHEHHEM AAT  MARAABHBIX
NPOBOAHMKOB, XOTA yeacsue [3>>1 HeckoAnko mmpe M BRAKYaeT cAyualt
KOHEYHBIX NPROBOAHMKOH Hd HHIKOMACTOTHOM {!ll[;‘.'KTFIE KD.I‘;E'E\EIIHI:.L E A}DEDM
CAYHEE MATHHTHOE NOAR TOABKD NOBRILIEET MECTHOCTE TAGCTHHEM.

2 B=ow,<<l. D70 caysalt  caaflbix OPOBOAMMEOB  MAM

BRICOKOYECTOTHOPO CHerTpa Koaebauuil, MTofH BEASANTL FABBHEIE YACHED B
(13), npecbpazyem HaTerpas. Muooen

L{w]= i, Aw—hT, A fcxp gt —BEE (15)

Pazaaraa HMOARTHTETPEALITYHD {;J"-f'HK]J,IiHJ e CTeneHAaM MAACTO DapaMeTpa ﬁ
W VABDAHEAR TRH NEPBRBIN YACH, nun}rl!}{m

L[w]=ahT, L Aw -’ hT” T Aw 16)
it it

Kaw RMAHO W3 JTOrO. ypanHeHud, B AaHIDM CAYYEE MarHuTHOE mnoae
NOPOAAAET ASMONQHDUBEAHKME W AHCTIERCHKD, OPH 9T0M HCEAWVaeTCH pacrard-
RATOUICE Yokaue, OTMETHM Takae, UT0 [OCASAHMH wAeH HoanDen HHEPIHH
HpAIeINA, DAHAKS C HPOTHRODODAORHBIM JHAKOM, TAK YTO OAHOBpEeMOHHOE
YARDHdHHE DODHY YAGHOB TTPHBOAHT K CASTAEMOMY B [Ipasoil gactr |16)



)

2ph”
—Ei——a'h?'” ~a—£xw {17)
3 i

rl

Pasnpie npeactaBaenHs ypasuenud (5), (13), (14) n (16) HanpaluyBaOTCd
Ha MPOBEASHHA CACAYIOWEH [apAAMEAH MEXAY CBOMCTBAMM MAardHTHEIX
CHAOBSIX AHHHH H AMHEHHOIO BER3XOVIPYTOIO TEAA (MEXaHHCTHUECKHE BATANALL

Dapapen Ha marEuTHOe noae), Ecan hAw orompecraaaTs ¢ ocepoR aedhop-
Matpedr, H : { 2m —c mopyaem IOHTa, L[w] —¢ OCEBRIM HANDHEAEHHEM, CUTLl

€ BpeMeHeM peAaKcanmy, To ypaBHenus (5] u (13) mpeAcraHyT aHaAOTAMH
sopesn Makcseasa, ypasHesue (14) —soaean [yxa u ypasnenue (16) Gea
NOCAGAHETD MASHA-MOAGAM HEIOTOHOBCKOH BEIKOW JRMAKOCTH. AAS TOAHOLO
nafopa HE XBATAET NAPAAAeAH © MOAeAbio Boakumana H Keansuua, Hanpumep,
AHanoroM Nocagprers GYVAST VRABHOHHE

L[w]= kAT, Aw+ kRT, :;_iﬁw [18)
t

rae k1 k; —HexoTopeM paiyibiv 06pazoM nopobpagune kosddmumenTe,
sapMcAugae or napamerpa P tak, wro mpu B—== k=L k —=0 n

waoBopor, npu f—=0 &k — 0, k, = 1.

B 3apeplleHHE ARHHOID NyHKTA, copepmalnere ofiop M3IBECTHHX dakxTos
B HECKOABKQ APYroit TPakTOBKE, OTMETHM CABAYIOUIEE! CHCTeMa (23-(3)

3 -

copepsuT Tpu napaserpa— /A, Hj [2nk, /i,. AcummToTHYecKHe pai-
AGHEHHA MO 3THM NAPAMETPaEM HPHBOART K GOALIOMY RasnooDpasui npuiAH-
#EHHBIX YPaBHCHUE B 3aBUCHMOCTH OT YHCAZ MCNGALIOBAHHEIX NapaMeTpoR
VACDAEHHBIX YAEHOB pasroxeHnil, OAHAKO HE BCE ITH PAIADMEHHH NOCACAD-
saTerbnn, B cucreme (2) u (3] onepatop L, MomHO IKCTPANOAMPOBATE H2
KOPOTRUE BOAHE! (YyTOMHEHHEI® TEOPHM HAGCTHH|, OAHEKO B ypaBHEeHHH (5) 11am
(12) 5Tore Heasdd CARAATE Ge3orepopodHo. JARCE WAL BUE 3aBHCHT OT
NOPAAKOS OTHOIIGHHA BCEX TpeX napamerpol, [lpeancacenne o NOCTOAHCTEE
HOpMaALIOH  COCTABAMIOUER  HHAVIHPORAHHOID — MAraMTHOrO  ToAR  H
KACATEALHON COCTERASIOMIEN JACKTOUYECKOrD NoAs (PHOCFR3sl MAlHHATOYT
pyTocTH TOHKHX Tea [5]) AeaaerT COMHHUTEARHEIM (kak BeEpHO CcdwTaeT

I"E. Barpacapsy) 3KCTPaNoANPOREHHE UNEPATORA L, HA KOPOTKHE BOAHKL

2. Tenepb 0OCYAMM BAMMHHE A3POAHTAMHHMECKON Harpyaky (.

Kax H B CAyYa: MATHHTHOIO IIOAH, 3A8Ch Take (yHEKURAOHAA F
GTPpeEACANETCH PElleHMeM BHEHIHeH 33Aau. B maubosee DROCTON NOCTEHORED
OVASM HCXOANTEL M3 AMHETHLIX ypasHeHHIl HeCTaUHOHAPHOTD CREpPXIBYROBOTO
poToka MaABaAsHOTO raza. Toraa useem [6]

ipa, (w=Uk !I: wlw, &, &, )
J{m ~UKY —agk’

FAR TipaBas MAcTh npeAcTasaser oOpatime npeobpasopanns Dypee To

Plw|=F'F

KoOppsuaTaM X X, # Bpemenn {, Py, a0 —nesoamyluennsle napaMeTph

Notors. KAk BHAHD, ¥ 3ABCE AAH upornDa noayuaeTcs uHTerpo-audgepen-
HNaABHOE }'pamieﬂe. DAHAED BMECTH  ABYX  BeapaiMepHbIX DapamMeTpos,
XAPAKRTEDHIVIOWNE BAKMHHE MaTHHTHOTO [1GAH (0,0 ), saece upeeTCcH OAMH
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GeapassepHuil napamerp — wucao Maxa notoka M =U /a, > 1. Beaepcreune
storo Boskor yupoienue dynarnuodasa [P Gyaer ceazano ¢ umcaom Maxa
noroka. OAHAKD IASCH CAQMHOCTE COBEPINEHHO ADYTOIO XapakTepa.

Mpunas M >>1, aan AdBAHUA DOAVHAETCH M3BECTHOE TOPILHEBOE
npubGAIDKEHHE

p aw 1 dw 9)
o= —_— ) — {
P=Pofal 5 dx '

Herpyaso BHASTE, 9TO IpH 3TOM HHTerpo-autdepeHiprassHoe ypasHeHHe
BEIpo#aaeTen B andibepennuaskliofs YpaBHeHHe TOTO e NOpPAAKE, 410 H
ypasHeHne Gea notoxa. Ypasrenus (16) mas (18) tarsxe papomaenil. OaHaxo
3TH BRIDOMAEHHA HE BHOCAT K@4eCTBEHHEIX MIMOHEHHH B AMHAMMEY ILAGCTHH-
KM, DOCKOARKY He MeHAKT YHCAC BOAH M KOAROSTEARHEIX MOA CHCTEMEL B
CAyYae ODTeKaHMS 4HMCAC BOAH M MOA B CHCOTEME [ASCTHHKE-NOTOK OHeRHAHO
foaniue, yeM NpH OTCYTOTEMH notoka, B [7] npessoskena, B [8] yrouneHa a B
[9] ofiobiena HeAlKaALHAS CEASE MEXAY ARBAEHMEM H NpordboM, KoTopas co-
¥PAHABST KOAHHECTRO BOAH B cHcTeMe, B 0DoBIIeHHOM BuAs OHA MMEEeT BHA [9]

Dip —p”an&&+xp“a;‘m¢f, 2 i+(U-—.a”}i, AP (20}
Dt Dy Dt Dy ot ar I at dx

B paGote [10] mokazano, 4T0 B 3TOM NPHOAMEKEHHH AnA OCCKOHEYHOH
[AGCTHHEN B ABYMEDHOM CBOPX3HYKOBOM NOTOKE OO0A4CTH YCTOHYMBOUTH M
@AATTEpHEY KOARDAHMH © GOARIIOH TOYHOCTHID COBMaAAANOT C AHAAOTHHHLIMH
OOAGCTAMM, ONPEABAHEMEIMH TOYHOR nocTaHosKoH (18] aas BCero aManaions
pamenenns ugcaa Maxa, ¥0TO HeAb3A CKA3aTh 0 NOPLIHEBOM TPHOAMAEHAN
(19), BepHEM AMIIL TOABKO NpH Goasuwnx uuciax Maxa. B paGore [11] noxa-
3@HO, YTO AAN KOHEMHOI mhacTHakr npubaamcune (20) BRABARET OAHOMOA
HEIf (DARTTED TPH MAABIX YHCAAX H ABYXMOAHBIH AsTTED — HPH DOABUIHK 9HC-
Aax Maxa, B TO BpeM#, Kax lIOpILHEBCE npufackende” BEABAACT TOABKD
ABYXMOAME haaTrep NpH Doabmmx gxcaax Maxa, 3to obBACHASTCA TeM, 410
npubackerre (20) coxpasieT CEONCTRS TAARHOH OREDATOPHON 4acTH TOYHOTO
}']JEEIH_‘]{HF[.

Mlomattai aguacine, M3 crcTembr [3),(20) noayamm s o poiiiHasLiros
ypdBHEeHITE KoAeDaHN® NPpoBOARUER [ASCTHHEM B NONePeMHOM MarHWTHOM

oA
a 1\[D, Dw ; D, &
— b+ — [ L wl+ poa, —— |+ xpgaAwl = AT, ——Aw (21}
[{.H o« D [ ] oy D P4, " D ot
KOTOPOE MOMHD DPBACTABHTE W B BHAE
Bofie 1 Dhw d a1
L) —+ — [ L{w]|+ p,a, —— | =T, — AW+ %Pty —+— [Aw  (22)
D\ i« L]+ 0w Di "t Aol 5 T

Ofipaias 5 ypasdeiing |21 NepsLiil OnepatopHE MHORUTEAL, LOAYHIIM

D Dw o !
5; [Lc-[””]'* p{\“uﬁ— T Aw | + (xp"alj + AT ')&w =
{23)

=T ,a " Iexp(—%] 1-a(U —a“)% Awdt

ROTOPRGE ARAAeTes 0fofled ey ypapHesHs [ 13) npM HaARTHH NOTORS.

Mpa 6z, == 1 ws (23) moaywin ypastende
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D

Dw
B L‘.lw]+ Dol —— e ~ &7, ﬂ.w] + Yl Aw =0 [24)

afobmawmes ypasaenne [14), a npu @, << ] —ypasnenue

D Dw ,

D; L[,[w] Pod, —E—ahTH &w + 10 Aw = () (25)
uﬁnﬁmammee ypaenenue (14). ¥pasuenue, obobmgromes (18), Gvaer

D, Dw 3

— wl4poa - hT + ko Awl| + g, Aw=1() (28]

Di | [ ] pouﬂ u( a) XPy&y

B Tpex nocaeauux ypaskenusx, ofpamas onepatop D, /Dt noayusum

Ln[‘rh-]+ (x= *)+ P 44, f&w(}\,,y,‘r}h‘_({. e -4 T 127

Ly[w]+ G )4 xma fﬁ W Yo M Yot -ag) EE (28)

TAR 3BE3A0MKaMH 0003HAYEHB CAdTaeMEle © LEI'WI.

B zajave Komm pns anddiepeniHasbBeX ypasHenni CAGAVET VYHTRIBATH
HAYAARHEIR YCAOBHE AAA TROrda W o ero BEpeMeHHLX TIPOHM3IBOAHELX,

NMPOAHKTOBAHHLIY ONRDATIROoM Lﬂ' 8 TARAME HE3YAARHOS 3HdYeHHe (IJ}"I-IKIJ,HH F

AML ypasHeHHA (2] H HAYaARHOE 3IHAYEHME ASBAEHMA Ha NAACTHHEY AAN
ypaBHenns (20). B cayyae KOHeUHOH NAGCTHHKH K MEX8HNMSCKHM TPaHWuHEIM
YUAOBMAM 34EDEUARHHA KPOMOK DAACTHHKH CASAVET ACDABUTL TOALKO OAMO
PAHHYHOR  YCAOBHE  AAR ABBASHHA B HepeAHed CHepXIBYKoBOH ®pomie
TABCTHHEM, Ana uaTerpo-pudidiepeniimaissibX YPasHEHHA CABAYET CMeCTHThL
HHMHBA OPEABA HHTETDAARHBIX YAGHOE K HadYaAaM OTCUETa BPeMOHH o
IpOCTPAHCTEBE  ® DM 3TOM  ADGEBHTE  CAAF4eMLIC,  ONPEABAHEMbIE
ADHOAHUTEARHBIME IDAHMYHEIME B HAYAABHBIMI VOAQRHAMM.
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