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YJIK 533.6.011

I. A. IOMBPOBCKHH, JIE TXAH _TXAHI)

K 3AJAYE C. A. YATIJIBITHHA O JO3BYKOBOM

HUCTEYEHHWHU TA3A U3 BECKOHEYHO LIUPOKOTIO
COCYJA

Paccmarpupaercs usBectnasi 3agaya C. A. Yanasirusa o 103By-
KOBOM HMCTEUeHHH rasa H3 OecKOHeYyHO IIHPOKoro cocyga [l].
I'Ionyqeﬂo pasyioxeHHe 1Mo cTemeHsiM M) ¢ OCTaTOUHBIM YJIEHOM

0 o(Mo ) GyHKUMH, BeIpaxKaiolleil cBA3b MeXAY BeJHYHHOMH, 06-
paTHOii KO3(GHUHEHTY CKAaTHsS CTPYH, H 3HaueHueM M, uncaa Ma-
Xa Ha CBOOOJAHBIX TPaHHLUAX H B GECKOHEUHO yAaJeHHOH 4YacTH

CTPYH.
®opmyay C. A. Yanaeiruna aisi Ko3p@HUHEHTA CXKATHS CTPYH
€ 3alulleM B BHJE

1 8 :‘ n
i g 2 A | VLTI o R
T =14 — X et o K.
n=1
Oynkuus x,(s,) yaosaersopser ypasHeHHIO X, S, (1 -+ s)) +
+ X880 + nx’2 —n (1 —2Bs,) =0, B KOTOPOM NPUHATO 06O3HAYE-
Hue B=1/(y —1), rae y — noxasarenb aanabaTel (MOJAUTPOMbIj:
Hesasucumoe nepementoe s, paBeHcTsom 2s, = M2 cesizano ¢ M,.
Jlonyckaem BO3MOXKHBIM MHOTOKpPaTHOE NOUJeHHOe nHpdeped-

. lLipoBaHHe ompejessioulero Qynkuuio 1/e(sy) psaa. [Tpuusis BO

BHHMaHHEe 3TO AONyIlIeHHe, NPHXOAHM K npenc*rasneﬂmo

-—ZA M2 4 o (M2m), Ay=1+ - Z(—l)n 1_._":Tx,,(0),

II==1

n
=T kn:(?ﬁ)k X( 1ye-tiee = WBIOY ( ~i1, 25 ),
Mmeem [1] x,(0)=1, X/ (0) = —B. 3navenus x®)(0) npousson-
HBIX (yHKUHU X, (So) NPpH R > 20npelle.nmo'rc3 NO. PEKYPPEHTHOMN

k(1 —k—B)
o (k) S0 et (R —1) s
bopmy.e x® (0) 2n+k x3-1(0)
k—1
n %
= g & ORI 1000,

i."



KOTOpas BbITEKAET H3 MPUBEAEHHOTO auddepeHHdabHOro ypas-
HeHua a8 X, (S;) (Ci — OGuHomuaabibie kospduuuente). [lo

570l opMyJIe TMOJYUYeHBl CAeAyiolHe 3HAYeHUs x<",{(0) [0 k=
= 5 BK/IOUHTE/bHO: xﬁl""(O)=‘%{?—°, x®(0)= f_;%%_’;%%,
can® + con? 4+ eyn + ¢, 3ain® + 6a,a.n® + 3agn
x%)(o)z(ﬁ¥2)(2n+3) (1) - (at+2)(m¥IPF
dn' - dyn® +dyn® +din +d,
(2n +5)(n +2) (20 +3) (n + 1)
des et + esn® + en® +en hi fant + fsn® + fan® + fun g
@n+5)(n+2)(n+12 (20 45)(2n + 3) (n+1)*’
a,— — B a, = B*+ B, by— — 6, b, = OP° |- 1287, b, = — 368 —
—982— 6, c,=— 24p*, c,=48p* + 84f?, ¢, = — 30B*— 11403 —9682,
¢, = 63 4 3683 + 6682 + 363, d, = — 2408°, d,= 6008 4 132084,
d, == — 54085 — 25208% — 264083, dy = 2108° 4 15308* + 342082 4
+ 228082, d, = — 308°> — 30084 — 10508 — 15008% — 7208,
e, = 308", e; = — 753 — 120p*, e, = 60° + 2108* + 1508°,
e, = — 158° — 90p* — 1358° — 6082, f, = 120p°, f; = — 300> —
— 36084, f, = 2408° + 6008* + 360B%, f, = — 608> — 2408* —
— 3008% — 120¢2.

3atem nposeseHbl BbluHcaAeHHS KO3ddHIHEHTOB Ao,..., As. Ecan
BOCNOJIb30BATHCS. B IPOLECcCe BBHIYHCJIEHHH H3BECTHHIMH paBeH-

CTIBaMHu

x9(0) =

0 oo

o n 1 (—1)1
Li-tmty = @iy o,

n=1 n=1
ST ) SRT o
”EIQn—l—él’g 2 S0

TO MOXXHO NPHHTH K CJIeAyIOlleMy pe3yJabTary:
L.

s ) 1 1
s Alz—;:—, A2=m[(l—2n+81n2)+

S e R i

T

+2—=+4In2)(y—1)], As—'——gé—“ [(180 — 36x — 96 1n 2) +



+ (160 — 267 — 1121n2) (1 — 1) + (32 — 4x — 321n2) (y ='1)?],

Sl
9880 |

1 (12736 — 4124r — 20x* 4 6081n 2) (y — 1) +
+ (7324 — 2066 — 572 — 11081n2) (y — 1) +

= 55‘9—210—0* X
X [1141575 — 157500x + 450072 — 997200 In 2) + (1096380 +
;f— 24030~ 4- 8100%2 — 18057601n 2) (y — 1) —

— (88380 — 254070% — 4725 =% + 1091340 In 2)(y— 1) —

— (327120 — 153180 = — 900x2 + 236160 1n 2) (y — 1)* —

— (74880 — 25920~ 4 86401n 2) (y — 1.)‘].

PRy (6769 — 2576x — 202 - 21921n 2) +

+ (1296 — 324% — 4321n2) (y — 1)?], A, =

Takum oGpasom, psiasl, onpepeasiome Ao, .., As, 0Kazanoch
BO3MOKHBIM MPOCYMMHPOBATh.

IIpy m=2 OGynem uMerb (GOpMyJy, paHee NOJYUEHHYIO JPYTHM
nyrem B pabore [2]. Ilo cymiectBy cayuait m=2 paccmMaTpuBajcs
camum C. A. YanabiruHBIM, HO OKOHuaTesbHasi (opmysa AJasl KO-
s(duureHTa cxkaTtug cTpyu Oblla 3amucaHa Jaumb  gas y =1,4
H B KauecTBe XapaKTepHOro napaMeTpa IPHHHMAJOCh He YHCJIO
My, a HemoCpPeACTBEHHO UYHCJIO So, KOTOPOE CBS3BIBAJOCH C OTHOLIE-
HHEeM JaBJIeHHH B COCyJe H BHeE €ro.

O6paTuM BHHMaHHe Ha uacTHBHl cayuail |=—1. [Ipy 1 =—1
meeM Jeno ¢ razom Yanawiruna [1]. Hssectnas u3 paGorsl [3]
BeCcbMa IpocTasi B 3TOM cjayuae dopmysa AJas KOd(hGHIHEHTa CXKa-
THSI CTPYH MOXKeT OBITb NpHUBEJEHA K BHLY

e +£VT—— M. Orciona noayyaem b %
€ (3 € ™ ™
AL AT G TP IR R A 10 :
X\ M3+ g M+ g M+ o Mt 755 M9+ 0 (MU9)].

ITOT Ke pe3y/bTaT JOJKEH CJIeL0BATH U M3 MOJYUEHHOIO BBILIE
o0iiero mpeacTaBJeHHs, €CJH B HeM IOJOXHTb | =—1, UTO $IBH-
JIOCh MO0JIe3HOH NPOBEPKOH NPaBHJIBHOCTH TPOBEAEHHBIX BHIKJIAIO0K.

B Taba. 1 coaepxarcs 3Hauenus: kodpduuuentos A, A Ay
n As nnsa pana snauennii 7. Koadpduunents: Ao u A; or Y He 3aBH-
CAT U PaBHLI C TOUHOCTHIO O LIECTOrO AECSATHUHOrO 3HAKA COOTBET-
cTtBerHHo 1,636620 n —0,318310. M3 npuBeeHHBIX JAHHBIX CJELY-
€T, YTO OCHOBHOH BKJaJ IIPH BBIYHCJEHHH KOI(D(HUIMeHTA CKaTHS
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BHOCSIT TPH MEPBLIX UJEHA PA3JONKEHHs, NPHYEM nepBblil ujed pas-
JI0JKeHHs npejcTaBiser co60il H3BECTHOE pelleHHe /s HecKumae-
MOH KHAKOCTH.

Tabauya 1
| Ay Ay ‘ Ay l A;
|
1,0 0,006950 | 0,001195 0,000194 0,000023
14 0,011276 0,001332 0,000133 0,000005
1,2 0,015602 0,001286 0,000051 —0,000009
1,3 0,019929 0,001058 —0,000039 —0,000015
1,4 0,024255 0,000648 —0,000122 —0,000013
1,5 0,028581 0,000056 —0,000184 —0,000003
1,6 0,032908 |—0,000719 —0,000211 0,000012
1,7 0,037234 |—0,001675 —0,000189 0,000030
1,8 0,041560 |—0,002814 —0,000103 0,000043
1,9 0,045887 |—0,001135 0,000060 0,000045
2,0 0,050213 '—0,005638 0,000314 0,000026
Tabauya 2
| M,
T o 04 | 06 08 1,0

0,61580 | 0,63057 0,65660 0,69633 075377

‘1 | 061580 | 0,63052 | 0,65636 069546 | 0,75128
'2 | 061580 | 063048 | 0,65612 069462 | 0.74893
061579 | 0,63044 | 065588 06938) | 074669

0,61579 | 0,63039 0,65565 0,69301 0,74456
0,61579 | 0,63035 0,65542 0,69224 0,74252
0,61579 | 0,63031 0,65520 0,69149 0,74058
0,61578 | 0,63026 0,65498 0,69076 0,73871
0,61578 | 0,63022 0,65476 0,69005 0,73692
€,61578 | 0,63018 0,65454 0,68936 0,73520
0,61578 | 0,63014 0,65433. 0,68868 0,73355

SOVXNOI U= WN—~O

(Y o D g,

b

B rta6a. 2 npeacTaB/ieHbl MoJyuyeHHble 10 (Gopwmy.e, cocrosieii |

:
:

M3 WIEeCTH MEPBBIX UJIEHOB Pa3NOXKeHHs, 3HAUeHHsi KopdHuUeHTa |
cKaTHsi TpH pa3Hbix Y H Mo Kak BHAHO, 3aBHCHMOCTB OT 7|
caabasi. 7 ’

OTMeTHM, UTO MOJYyYeHHble HeJAaBHO APYFHM CHoco60M  MpH |
1 =14, u My=0,4; 0,8; 1,0 unciosbie pe3y/bTaThl PabOTLI [4]'
H COOTBETCTBYIOLIHE AaHHBle Tab/. 2 MOJHOCTBIO COBIAJAAIOT.

B pa6ore [5] ans Mo=1 npu =14 nano snauenue e=0,7447.
Banskoe 3nauenue, a umenno e=0,7448, 6yaeM HMeTb, ecjH yaep-|
JKHM TOJIBKO TPH TEPBbIX UJieHa PasJioKeHHs.

!
;
Crincok autepatypui: 1. Yanavieun C. A. O rasoBbix crTpysix. — [load. coﬁp.?
cou. — M.; JI.. Tocrexuspar, 1948. — T. 2. —C. 19—137. 2. Hombposeckud I.A.
OG oaHOM MeTojae B TEOPHH IUIOCKHX JO3BYKOBBIX JIBHKeHHil rasa//Rev. Roum.
Math. Pures et Appl. —1982. — V. 27, N 3. —P. 305—311. 3. Busemann A.
Hodographenmethode der Gasdynamik//Zeitschrift fiir angew. Math. und
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Mech. — 1937. — B. 17, H. 2. — S 73—79. 4. Cyneypyes I0. B. WUnterpanpnas
ananorusi Meroga Yamuawirnna — ®@anbkoBHua B 3azavax o rasoBhiX crTpysax//Rev.
Roum. Math. Pures et Appl. —1982. — T. 27, Ne 4. —P. 499—509. 5. Fergu-
son D. F., Lighthill M. J. = The hodograph transformation in transonic flow.
Part IV, Tables//Proc. Roy. Soc. Ser. A, — 1947. — 192. — P. 135—142.

HMocrynusra e pedxorreeuro 10.04.56
YIK 583:532:538.4
A. H. XAKHH
O BJIUAHUU MEXAHHU3MOB NMPOBOIAUMOCTH

KUIAKUX DUIJTEKTPUKOB HA CTPYKTYPY
ANEKTPOKOHBEKTUBHBIX TEHEHHH

AnektpokonsBekTHBHbIe (DK) Teuenns B KHAKHX AUIJIEKTPHKAX
00yCJOBIUBAIOTCS JEHCTBHEM KYJOHOBCKOH CHJBI Ha 0O0BeMHBIi
sapsn [1—6]. 3akonomepHOCTh HOPMHPOBaHUST 0OGBEMHOTO 3apsifa
onpejesnsiercsi npeobsajnaiouiefi poJbl0 TOrO HJIH HHOrO (H3UKO-
XHMHUECKOTO Tipoliecca, Mpoucxoasuiero au6o B o6beMe KHIKOCTH,
au60 Ha TpaHulle 3JeKTPOJ — KHUAKOCTh. Ecau reHepauus 3aps-
JOB CBsI3aHa C JHCCOIHalHeil HeHTpPaJbHOH KOMIIOHEHTHI, MPOBOMLH-
MOCTb Ha3bIBAIOT JHCCONHOHHOII; ecsiu mpeobaafaioulyio poJb B IPoO-
BOJMMOCTH HrpaioT 3apsiibl, TeHepHUPYIOUlHecs Ha TOBEPXHOCTAX
9/JIEKTPOJIOB, NMPOBOAUMOCTh Ha3bIBalOT HHKekuuounuoit [3, 7]. Cue-
JlyeT OXHJaTh, UTO Pa3JIMUHbIE PeKHUMbl IPOBOAHUMOCTH (HOPMHUPYIOT
npucymue UM H cTpykrypel DK rteuennii. [Tostomy cMeHa ojxHoro
THIA NPOBOAMUMOCTH Ha JPYroil AOJKHA TMPHBOAUTH H K IEPecTpoil-
Ke CTPYKTYPH TeueHHsl. 3HATh 3aBHCHMOCTb Xapakrepa DK rteuenuit
OT TUMa MPOBOJAHMMOCTH IOJIE3HO ellle MOTOMY, UTO, H3yyasi paclmpe-
JleJIeHHe 110711 CKOPOCTeH M JIMHHH TOKa, MOXKHO clejlaTb 0OpaTHBIN
BBIBOJL — O MeXaHH3Me TIPOBOJAMMOCTH XXKHJAKOTo AuaJjektpuka. Hc-
c/Je0BaHuA MOAOOGHOTO pojxa OCOGEHHO BaXKHBHI, TaK KaK He Cylle-
CTBYET HaNeXHbIX NPSIMbIX METONOB H3MEPeHHs MeXaHH3MOB MpO-
BOJUMOCTH JKHAKHX JIHIJEKTPHKOB. BenHunHb 06beMHOTro 3apsiia
OOGBIYHO CTOJIb MaJbl, UTO €ro pacnpejeneHue B pabGoueil sueiike
TPYAHO H3MEPHTb. DTO 0OCTOSITENBCTBO OCOGEHHO CYIIECTBEHHO MJisi
HEMOJISIPHBIX JKHJAKHX JHAJEKTPHKOB, IIHPOKO HCMOJb3YIOMUXCS
B IKCIePHMEHTAJbHBIX HCCJeN0BaHHAX (TpaHcdopMaTopHOE Macjo
[1, 2, 4, 6], Geuson [8, 9], dpeon [10] u 1. 1.). B Kuakocrsax srto-
ro KJjacca JHCCOIHOHHAsl IPOBOAHMOCTb OBGYCJIOBJHBAETCS IHCCO-
IHanieil MoJeKyJs NPHMeCH, THUI KOTOPHIX HeH3BecTeH (HEKOHTpPO-
aupyemble npumecu). Kpome toro, masoe 3HaueHHe KOHCTaHTBI
Keppa sarpynnsier npHMeHeHHEe MaJIONOTPEIIHbIX ONTHUECKHX Me-
TOAOB. B MONSAPHBIX KHUAKHX AH3JNEKTPHKAX (HHTPOGEH30J, GpPOM-
Genaou, fion6eH30s1 H T. A.) Goablloe 3HaueHHe KOHCTaHTH Keppa
NO3BOJIHJIO JIeTaJbHO HCCJe0BaTh paclpejiesieHHe MOJsi H 06BbeM-
HOro 3apsiia B IIHPOKOM JHana3oHe HANpPSI’KEeHHOCTH 3JeKTPHUECKO-
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ro nmoaa [1, 9, 11, 12]. ITapaanenbHoe H3yueHHe BOJbT-aMMEPHBIX
xapakrepiictuk (BAX) nokasano, uTo AHCCOLUHOHHBI PEXHM TMPO-
BOJAMMOCTH 3TOTO KJjacca ONpejessieTcsi He TOJbKO JHuccolyaliei
NPUMECHBIX MOJIEKYJ, HO H PaclajoM MOJIEKYJ CcaMOH JKHAKOCTH
(aBropuccounanuei [3, 9]). B cuabHBIX noasix npeobaamaer HH-
MKEKIMOHHAs MPOBOAHMOCTb [3, 12], npHueM HHXKeKUHs OTPHILATE/b-
HBIX HOHOB C KaToja, KaK NPaBHJO, HJeT HHTEHCHBHEE, ueM I0JIO0-
JKHTEJbHBIX ¢ aHopa [12].

Hamu nccnenyiorest teoperHuecku pexxumbl DK Teuenuii B He-
CHMMETPHUHOH CHCTeMe 3JIeKTPOJOB B 3aBHCHMOCTH OT MeXaHH3MOB
NPOBOJAMMOCTH KUAKHX JAH3JNeKTPHKOB. DK rteuenusr passusaorcs
KaK B JHCCOLHOHHOM, TaK H B HHXXEKIIHOHHOM peXHMaX IPOBOMH-
MOCTH. B JHCCOLMOHHOM peXXHMe CTPYKTypa TeueHHs OmpeseJisier-
Csl 3aBHCHMOCTBIO CKOPOCTH JHCCOIMAUWH kg HeATpPaJoOB OT Hampsi-
JKeHHOcTH E mnoJs, OT OTHOIIEHHS TOABHMKHOCTEH HOHOB M OT
CTeleHH HEeOJHOPOJAHOCTH 3JIeKTPHUECKOro moJs. XapakKTepHoH 0co-
O6eHHOCTBIO SABJSETCS PEBEePC TEUEHHSI C POCTOM - HANPSAKEHHOCTH
npu manoMm napamerpe I Geswaykuuonnoctn C<1. B atom
pexyuMe TPOBOAMMOCTH CTPYKTypa TEUEHHsI CYLIECTBEHHO MeHsieTcs
NPHU MepeMeHe MOJSPHOCTEH 3JeKTPOIOB.

[Tpu C>1, Koraa BBLINOJHSIETCSI JIOKaJbHOE PaBHOBECHE peaKIHH
JUACCOLHAlHsA = PeKOMOHHAlHs, TaKXKe BO3MOXKHO pasputue K re-
UEHHs, OJHAKO ero CTPyKTypa He 3aBHCHT OT H3MEHEHHs MOJISIPHO-
CTH 3JIeKTPOJOB. B HHKEKUHOHHOM peXHMe NPOBOAHMOCTH CTPYK-
Typa TeYeHHsI CyLIeCTBEHHO 3aBHCHT OT TOTO, KaKoH H3 3JIeKTPOJOB
SIBJISIETCS] HHIKEKTOPOM.

1. ITocranoBka 3amauu. Ilpumem, uTO AHCCOLUHOHHAS MPOBOIH-
MOCTb ONpefessieTcsl pacnajoM HeHTpajbHOH KommoHeHTsl AB Ha
npuMecHble HOHBI A+, B~, KOoTOpble B CBOIO Ouepeiib MOTYT PEKOM-
6UHHPOBATH :

d
AB ZA+ 4 B—. (1)

°p

[Tosaraem, YTO HMHMKEKUHOHHBIH THN NPOBOAHMOCTH SIBJISIETCSI
VHHIOJSIPHBIM H 0OYCJIOBJIeH HHXKeKLHeH HOHOB X~ Ha KaToge 3a
CUeT BOCCTAHOBJIEHHS HEKOTOPOH KOMNOHEeHTh X

k()
Ha KaToje: Xtle-5 X<, (2)

ITpeanosaraem MOCTOSIHHBIMH KOHILEHTPAllMH KommoneHt AB, X:
N = [AB] =const, cx= [X] =const. MoXHO noKa3aTb, YTO 3TH TIpeJ-
NOJIOKEHHsT KOPPEKTHBl MPH AOCTATOUHO MAaJBIX KOHCTAHTaX CKO-
pocreit peakuuit (1), (2) katokl, kO)/b;EK], roe to— Bpems
IPOXOJKJAEHHs] TOKa uepe3 siuelKy; b; — IMOABHKHOCTD HOHOB X~
CorsiacHo Teopun abCOJMIOTHBIX CKOpOCTeil XHMHUYECKHX peakuuii
[13], koHcTanTa ckopocTH peakuuu (2) ompexnessercs (HopMy.Joii
Appennyca k) =Aexp (—Ua./ksT), rne U, — 5Heprusi aKTHBAIHH;
kg — nocrosinnast  Bosbumana. IlpeasKCnoHeHUHANbHbIT MHOXKH-



Teb A MPONOpUHOHAJIeH KBAaAPaTy Pe3oHaHCHOTO HuTerpasa [14, 15]
A~ |Vigl?, Vig= [ viVpdv, tae (i) — BoanoBast yHKUUS
KBAHTOBOH CHCTEMBbI, 10 (MmocJsie) 3JeKTPOHHOro mepexojaa; V — mo-
,TeHIlHaJ/IbHasi 3HEPTHs 3JeKTpoHa. BHelunee 3/eKTpHuUecKoe TMoJe
CHHXKAaeT BeJHYHHY TMOTeHIHa bHOro Oapbepa *[15, 16]: U, =
=Uo — edEloc, rle § — XapakTepHoe paccTOsiHHe OT MOBEPXHOCTH
sjeKkTpoaa 10 HoHa X—; Ejoc — JIOKaJbHasi HANPSIKEHHOCTb Ha IO-
BEPXHOCTH 3JIEKTPOJla, CBSI3AHHAs CO CPejHell HampsKeHHOCTbIO Ha
MOBEPXHOCTH cooTHoweHHeM Eloc=BE, rae p — K0IQOHIHEHT yCH-
senusi [17]. YuureiBas suneiinyio cBsisb V ot Eloe, H3  OpMy.bI
Appennyca noayuyaeM 3aBucuMoctb R or E B mHaubouee obuiem
cayuae

k(=) = (ko) + ko) E + k(o E}e*E(a = edB/kp T). (3)

3aech MOCTOSIHHBIE R(p), R(2) MOJOXKHTEJbHBI H He 3aBUCAT OT TOJS.
B cnabpix moasix ) He 3aBHCHT OT HamnpsiKeHHOCTH noas (R =
=R(0)); B CHIBHBIX NOJAX (ko) K k9E?) nmeem

k) = koE%"E (ky = ke )- (4)

OKCNepHMEHThl NI0Ka3bIBAIOT, UTO peakuus (2) HHUIHHPYETCH 3JeK-
TpuyeckKuM moJseM [6]. dto osHauaer, uto npu E=0 Ha Katoue
ni=0. HMcnoab3ys 370 3aMeuanne M PpaHHYHOE YCJOBHE HA KaTo-
ne: bin;E=kcy [6], npuxoaum K BHIBOAY, UTO B pamMKax TeOpHH
a6CoJIIOTHBIX CKOPOCTeH XHMHUECKHX peakumit k) no/kua onpeje-
siAThes opmyson (4).

OnucaHHBIH THI MPOBOAMMOCTH OPraHH30BBIBAJICS IKCIEPHMEH-
TajbHO B paborax [4, 6]. B xauectBe mpumecu X, o6ecneuuBa-
loleli HHXKEeKIHOHHYIO IPOBOAUMOCTDb, GpaJnu iox Js.

ITpn cpenaHHBIX NPEANOJOKEHHSAX KpaeByl0 3ajauy 3JeKTpo-
THAPOAHHAMHMKH MOXKHO 3amucath B BHae [6]

p(?ai; i (vv)v) = —yp’ + pAv + ¢E; divo=0; ©®)

diveE =4rq; E=—vy®; q=e(n,—n,—n);

an
'?a"tj" +dive (= 1)i-1E+0) =3, (i=1,2,i);

2 =2 = kN —a,niny; 3,=0;
Ha aHoxe: ny=0; 9=0," ®=U; (6)

(=)
Ha karoze: n,=0, 9=0, ®=0,n,= 'k*b-'gx =n,(E).
i

31eCh n,, Ny, N; — KOHUEHTPAUUK HOHOB A+, B~, X—; p’ — noa-
10e japJjeHue; ocrajabHble 0003HaueHust obmenpuHareie. PyHk-
151 n.(E) ¢ yuerom (4) ompenensiercss kKak

n, (E) " "JcEeaE (nc = "’OCX /bx) (7)
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