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MATEMATHYECKA MOJEJIb I¥T'H B INTASMOTPOHE
C PACIIPEJEJEOHBLIM PACXO/JOM I'A3A

Pazpabomana Mmamemamuieckas MOOelb 2IeKMpUYeckoli Oyau 6 YUTUHOPUYECKOM KaHane
HILAZMOMPONA ¢ PAcnpedeneHHbiM pacxooom 2aza. 1lonyueHvt gopMynst Ona pacuema meniosvix u
DAEKMPUHEKUX XAPAKMEPUCTIUK MAAZMOMPOHA.

KU1109eBBIC CII0BA: HAAZMOMPOH, MOOEL Oy, TAMUHAPHAR Jyeq, DAEKMPOOYeo6oll Hazpes 2a3a.

Kak wm3BecTHO, pacmpee/ieHHLIH pacxXo] Traza IO2BOSICT VIYUIIMTE MHOTHE MNapaMeTphl
DJICKTPOAYTOBLIX IMazMoTpoHoB. lIpu pacmpedeneHHoM BAYBE ra3za CYIIECTBEHHO MOBLIMIASTCS
TEIUIOBOH K.IIJ., YBSIHMUHBACTCA 0ObeMHAS IUTOTHOCTh DHEPTHH B pazpAgHOM KaHale H T.h. [1-3].
[TosToMy MIa3sMOTPOHBI € paclpe/e/ieHHBIM pacxoJoM rasza TepCleKTHBHBI U  MHOTHX
SHEProeMKHX TeXHoslorHH. B janHol paloTe TPHBOJHTCH MOJE]b JIVTH, KOTOpas MO3BOJIST
W3YUUTh BIMSIHHE paclpe)ielieHHOTO BJIYBA Ta3a Ha CBOWCTBA JVIH B KaHale IUia3MoTpoHa. B
MOCTPOSCHHE MOJCIH HCIOMB20BAHLI IPEANOCLLIKH W VIPOIICHHS, TPAaJULHOHHBIE IS
TEOPETUYSCKOTO OMUCAHUS Ta3oBBIX pazpafnoB [2-5]. CorjacHo MOJeNW AYTH, M3BECTHOM Kak
KaHaJIoRas, MPeIeIbHBIH YIACTOK COCTOUT U3 MPOBOIsIIeit 00MacTH ¢ paguycoM & H IPUCTSHOYHOM
Henpopoisieid obimacti. Uepes MOBEpXHOCTh €WHHIIBI JUIMHBI TPE/ISIILHOTO YUacTKa B KaHAJ
IIA3MOTPOHA TTOCTYITAET Ta3 MaccOBOH cKopocThio G. HekoTopasi uacTh 5Toro rasa G* poHAKaeT B
npoeosmyo obnacte. B annol pabote cuntaeTes, To

G* = k&2G, #(1)

rje k - koaddunHeHT BHYTPEHHETO B/IYBA, 3aBUCSINIAN OT WHTEHCHBHOCTH BJIyBa, TOKA H psjia
JIPYTHX TIapaMeTpoB JYTH.

[Ipu TakoM moAXoA K 3a/iaue npeielibHbId YIacTOK JIYTH ONHChIBaeTCs YpABHeHHsIMHU OajlaHca
SHEpPIHH
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Puc.1 - Pacnipesienienue 1o ceveHHIO KaHa/Ia TIOTHOCTEH OCeRBOTO (a) M pajiHalibHOTO (0)
MOTOKOB MacChl
Ha npejienibHOM yuacTke pazpsjiHOro KaHana pV,; MeHsieTes BJIOJb OCH Z 110 JTUHEHHOMY 3aKOHY

(G + G*1z). #(6)

pVzr = TRIE

Ha ocu xanama
V.(0,2) = 0,#(7)

as . _
77 (0,2) = 0.#(8)

3HaueHue QYHKIUK TEIIOANIPOBOAHOCTH S Ha rpanumile oOmacteii | u Il paBHseTcs HYIIO, a Ha

OCH KaHalla 3a/1aeTcsl, T.6.
S(€,7) =0, 5(0,7) = Sp#(9)
Taxum obpasoM ypaBHenuti (2 - 4) permatoTtes npu yeaopusix (5 - 9).
W3 (4) nHaxopum
G*

- . F

2nRE?
C yuetom (1) pV,; MOKHO IPECTABHTE B BUAE

pV, = ar, #(10)

pVy =

rze
kG
2nR
Taxum oOpaszoM, B JaHHOH MOjeNd, Kak U B [2], INIOTHOCTL PaIMalibHONO MOTOKA Macchl pV,.
MEHsSIETCS 110 pajuyCy IpoBosIed obnactu nuHelHo (puc. 16).
IIpeanonoxum, uto B obnactd II mioTHoCTh paguaTbHOrO MOTOKA MAacehl TAKiKE MEHACTCA
[IPOIIOPLUOHATIBHO Pajuycy

pV. = ear.#(11)
[Tpu 3ToM xoabdutiHeHTH € U k OYAYT CBA3aHBI COOTHOITICHUEM
gk =1.#(12)
C yuerom (10) ypaBHeHHe coxpaHeHUs dHepruu (2) juist obnactu I MokHO 3anMcaTh B BUjlE
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Pemenne ypasuenus (13) npeactapusieTcs B BUIC psaaa [1]
B, (1, 0) = 1+ Z i gom,
m=1
= (1) pnn + ) + 28) .. [pn + (m — D]
m 22m (m!)z
TIC fy - Kopuu ypaBuenus @ (u, 1) = 0. CaegopaTeabHo, I pacIpeacIcHUsT S HMeeM

i 20,2 2 -
1+Z(_1)m_.u1(#1 +B) .. [ug+ (m 1)ﬁ]_92m

22m(m!)2
m=1

Benwuunst [ u E. yaosiaetsopsiomue permenuio (17), Haxoastes us (3) u (13).

L #(16)

H#(17)

S= 50‘D1(#1, g) = Soi

I = 27RE oy Jos(KE + Wrs2R?), #(18)

rie

1
y1 = [ ®y(uy, 6) 6d6. #(20)
3HaueHHs [y, Y4 B QYHKIMHA D1 JUIS pazIHIHBIX [ IPHBE/ISHEI B [5].

CpeﬂHeMaCCOBOG 3HAYCHHC CI)YHKI_[HH TEIUIONIPOBOAHOCTH HpOBOZ[HH_[eﬁ obnactu | OIpeACIHCTCA
Kak

SIC(Z_) = *

£
f V, Srdr.
5 2(G + G*1%) /
Pacget ¢ ucnmonpzoBanueM (6), (17) u (20) naet
SlC = S* + 250]/1. #(21)
CpenHeMaccoBble 3HAUCHHS DHTANBIMH BHYTPH TPOBOJAMICH oOMacTH M Ha BBIXOJS U3
paspsIHOro KaHajla pacCUUTHIBAIOTCS IO (hopMyIaM
IEE?
he = h, + 25.hgyq, h. = h,, + ;: he. #(22)

[loTok Temna Ha TpaHuIle IpoBoaAmel obmacTu | papeH
ds
L= —2m—| .#(23
q "6l (23)
A TIOTOK 3HEPTHH H3JIYUSHHS BhIUHCIISIETCH 110 (hopMyTie
3
g~ = 2nR* f W,..S Fdr. #(24)

0
C yuetom (17) u (20) popmyna (24) npuBoAUTCA K BUTY

q» = 2R*E*WisSyyy. #(25)
Kakx pugmo m3 dopmya (17) - (25), nas pacdeTa TCIUIOBBIX H DJICKTPHUYSCKUX CBOHCTB

TIpe/IelIbHOTO YUacTKa CToI0a JYTH HeoOX0IMMO 3HATH Ge3pasMepHbIi pajuye Ayru &. 3HaueHne &

HAXOJIATCH U3 YCIOBHS HENPEPHIBHOCTH TEILUIOBOTO TOoTOKa Ha rpanuile obmacred | u Il Sanumem
ypaBHeHHe coxXpaHeHHus dHepruu (2) juig obsactu Il ¢ yuetom (11) B BHIIE
0L (1+297) . B 426
d92 2 /) de
HUnTerpupys oqHOKPATHO yYpaBHEHHUE (26), oydacM
“_L [Eﬁ (1-6%)|.#07)
— == cexp |[— (1 — .
a6 dely, P
HuterpupoBaHie ypaBHSHHS coxXpaHeHHs »Hepruu (13) mis mpopojsimed oOnacTH Mmocie
HEKOTOPBIX MpeodpazoBaHUi IPUBOAUT K GopMyie
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ds ,
I = —(u7 — £)Soy1. #(28)
f=1

U3 (27) u (28) nomyuaem st Heripopodaiiei obnactu Il Beipaxenue
2
) efl N L
$0) = | (8 = b Symexp | == (1 - 69| = #(29)
1

C y4eToM YCIIOBHS HAa CTeHKe KaHaia S (1 ) a = S,y — S, u3 dopmyiel (29) HAXOMUM YpaBHEHHE
JUIst ompesiesieHns

Lerl| =

2 &p 2,148 —
(= m | exp [T - 0] T - 4 = 0.4G0)
1
e A= (S, —S5,)/Sp. S. Sy - 3HaUCHHsS QYHKIIUH TEMIIONPOBOTHOCTH, COOTBETCTBEHHO, Ha
TpaHHlle IPOBOIIMeH 00MIACTH U Ha CTCHKE KaHaJa.
Taxum obpazom, moayueHBI GopMYJILI AT pacueTa TEIUIOBBIX U WISKTPHUUCKHUX XapaKTePHUCTHK
IUTa3MOTpPOHA ¢ paclpeIe/IeHHBIN PACX0J0M rasa.
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