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}, TeOplH! IIOTBph 9HBprrrrr 38pH110M B liii83MB 06bi'IHO CTpOIITC.H B p8MK8X IIIIHBHHOI"'O IIpH-

6mOKBHII.H, 3TO OIIp8B118HO B TOM cny'!8e,ecnH p8CCM8Tp1IB8BTCH OT11BIIbHa.H '!aCTIIU8 /sne

MBHT8pHOrO H KpaTHOrO BMY 3apHaa/. B~eCTB C TBM O'IBBII11HOI 'ITO BCIIII paCCMaTpiiBaeTC.H 

cryCTOK 3apH110B II Bb!IIOIIHBHbl YCIIOBH.H KOrepeHTHOCTII /p83Mep MBHbWB 11IIIIHbl IICIIYCKae

Moii BOIIHb!/ 1 TO ero TOpMO)!{BHIIB B IIIIa3MB Marro 'IBM OTIIH'I8BTC.H OT TOpMO)!{BHHH OT11BIIh

HOrO 3apH11a. 011HaKO C pOCTOM 'IHCII8 'I8CTHU B crycTKB B036y)!{11aBMb!B 3apH110M BOIIHbl 

B IIIIa3MB CTaHOBHTC.H HBIIHHBHHbiMII,o3TO H3MBH.HBT TOpM03.HII.IYIO CIIIIy. HeCMOTpH Ha TO, 'ITO 

B IIHTBp8Type HB011H0Kp8THO 06Cy)!{118111ICh BOIIpOCbl YBBllH'IBHII.H 94JcpeKTHBHOCTH B3a1IM011BHCT

BIIH 38p.H110B C IIII83MOH IIpii BhliiOIIHBHIIH yCllOBII.H KOrepeHTHOCTII 1 110 CIIX IIOp HBIIHHBfiHaH aa-

118'18 0 IIOTBp.HX 9HBpr1III 38p.H110M B II1183MB HB paCCM8TpHB8II8Ch, 

B HaCTO.HII.IBH pa60TB 38118'18 0 HBllHHBHHb!X IIOTBpS!X pacCM8Tp1IB8BTC.H B r'II11p011HHaMH,.... 

qecKoM rrpn6mr)!{eHHH rrpn TeMrrepaTypax p8BHbiX HyniO, PaccMaTpHB810TC.H nnwh T8KHe OTHocn

TBIIhHO HB60llhii.IHB HBIIHHBUHOCTII, KOTOpb!B HB IIpHB011.HT K B03HHKHOBBHHIO MHOrOCKOpOCTHb!X 

TB'IBHHH. B IIOCIIB11HBM Clly'!ae HCIIOIIb30B8HI{B r'H11p0111IH8MH'IBCKOrO II011X0118 CT8HOBHTC.H 

38TPY11HHTBIIhHbiM. JY\bl 6y11BM T8K)!{B Y'IHTb!B8Th IIIIII.Ih CMBII.IBHHH 911BKTpOHOB' rrpB11IIOII8r'aH 1 

'ITO pOIIh HOHOB CB011HTC.H K cpOHY 1 KOTOpblll KOMIIBHCHpyeT B CpB11HBM 3ap.H11 SIIIBKTpOHOB, 

Hac 6y11eT HHTepecoaaTh cnyqafi perr.HTIIBHCTCKIIX CKopocTefi aapH110B. 

2. Llrr.H OIIHCaHII.H 11BII)!{BHII.H 9IIBKTpOHOB HCII011h3YBM yp8BHBHHH peiiSITIIBIICTCKOH 1"'1I11p0-

1111HaMIIKH B KpiiBOIIHHBHHhlX KOOp11HHaTaX 
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en u 1 
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311BCh U k -qeTb!pBXCKOpOCTh 1 n -co6CTBBHHa.H IIIIOTHOCTh 'IaCTIIU 1 W -TBIIIIOB8.H cpyHK-

UIIH, p -11aBIIBHHB. B 11aiihHBHII.IBM 6y11BM HHTepeCOB8ThCH IIHII.Ih 3811a'!aMrr
1 

HMBIOII.IHMH UM-

IIIIH11p1I'IBCKYIO CMMMBTpHIO. ·Tor118 III 121 rrpMo6peTaiOT BH11 
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at '+' dt " dt 

d z 

Y ~ ( 1 - v 2- v 2 - r 2 v 2 ) -v •. 
- :z r cP Ma ypasnennR /4/-/7/ B cTaunonapnoM cnyqae crre.nyeT 

COXpaHBHHB B!l0.1Ib .1IHHHfi TOKa BB.1IH'lHHhl lypaBHBHHB SepnynH, !l.1IB PB.1IHTHBHCTCKOfi *H!lKOc

TH/ 

y _w - e <I> Con sf 
n 181 

r.ne 11 -cK8.1IHpHhlfi ITOTBHUH8.1I 8.1IBKTpOMarHHTHOrO IT0.1IH, 

8 C.1Iy'l8BJ KOr!la OTCyTCTByeT 38BHCHMOCTb OT c/J B!l0.1Ib .1IHHHfi TOKa C0Xp8HBBTCH Be-

.1IH'lHHa 

- : y v<P r
2 

-t eA 9 r = Const. 191 

EcnH CYIUBCTByeT CHCTBMa OTC'l.eTa, B KOTOpvii BCH KapTIIHa CT8UHOHapHa /cHCTBMa
1 

!lBHmyruaHCH BMBCTB C HB.1IHHBfiHOll B0.1IHOfi) TO rrpH TBMITepaTypax, paBHb!X Hymn I p ~0, -~- ~m} 

ypaBHBHHH /4/-f';/ B 8TOfi CHCTBMB OTC'lBTa 38ITHCbiBa IOTCH B BH!lB 
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nepBb!H 'll!BH /13/, Of!HC b!B8!0lllHM HBM BHS!!OlllHil:c S! HOHH hiM TOK, Bb!p8)!{ BH 'I epe3 9l!BK-

TpOHHb!M TOK B TO'IKB 1 B KOTOpOfi: HMBBTCS! K0Mf!BHC811HS! 1 
• I 
lo -rrnOTHOCTb TOK8 38pH~a 1 rrpo-

XO~HlllB!"O 'IBpB3 ITli83My. B CHCTBMB OTC'IBT8 1 B KOTOpOfi: KapTHH8 CT811HOH8pHa
7

He p8BH8 

• I 
nymo l!Hillb 'lBTBepTasr KOMrronenTa I 

Q 

3. PacCMOTpHM rrpn6nJ1)!{BHl1B 1 B KOTOpOM CKOpOCTb 3apsr~a, ~BH)!{YlllB!"OCH B flll83Me, 

MQ)!{HO C'li1T8Tb f!OCTOHHHOM. nycTb V 
00

- CKOpOCTb 38pH~a. B ClfCTBMB OTC'IBT8 1 B KOTOpOil: 

3apH~ rroKOHTCH, cKopocTb rrnil3Mhi v,. 6ecKOHB'lHO ~aneKo OT 3apH~a ecTb - v oo • Bocrronb ... 

3YBMCH 38KOH8MH COXp8HBHHH /8/, /9/. TaK K8K B~8l!H OT 38pH~a KOHCT8HT8 B /8/ O~HHa

KOB8 H8 BCBX l!HHHHX TOK8 1 TO BO. BCBM rrpOCTp8HCTBB 

1141 
y 

yJ v2 
00 

B cuny Toro, 'ITO B~anu oT 3apH~a KOHCT8HT8 ypaBHBHHH /9/ paB-A¢.'=0, v¢ '= 0 1 

T8KOB8 /HeT TOKa/1 'lTO CKOpOCTb Ha nyn10. Ecnn rrnoTHOCTb 
• I 
I V dJ HB B036y>K~8BTCH, TO 
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BO BCBM rrpOCTp8HCTBB '= 0; A '= 0 • 
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BMBCTB C /15/ MO)!{I!Q HCf!Ol!b30B8Tb, 'IT06b! Bblp83HTb M8l"IIHTHOB f!Ol!B H cP qepe3 ITOTBIIUH
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en 
4rr ( 
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p 
~) 
2 

/17/ 

z 
/1/ 

• Vl3 /10/, /11/ rrpH rrcrronb30BaHHI1 /14/ cne~yeT /eM. I -~ X 

C0Xp8HBHHB 0606WBIIHO!"O BHXpH BO BCBM rrpOCTp8HCTBB 

Vl nn 113 /17 I 

a 
rJ ~ 

_L (y v, 
rJ z 

( -x_v_, 
" v 
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e A
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~). 
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/18/ 

/19/ 

xx/ B rrnocKOCTHX, rrpoxoLJ:SJLlllfX qepe3 ocb I Oz 1, o6TeKanne 3apH~a HBl!HBTCSl "rrnoc· 

KHM"; /19/ a /17/ 03H8'l8BT, '1TO B Ka>K~OM T8KOM Dl!OCKOCTH llHPKYliS!~IH }' i/ ITO l!I06o-
MY 3aMKHyToMy KOHTYPY paBHa rroToKy H qepe3 aToT KonTyp: fyvdf = -'L fH¢ciS 

L m s 



Bee Bemt'IHHhi MO>KHO BhipasHTb TOJibKO qepes .oae cj:JyHKI!HH x =X ( p, (;} H y = y ( p, (;) 

TaK 1 MarHHTHOe none Bhipa>KaeTc51 qepes x cpopMynofi /17 I, a noTeHunan arreKTpH'IecKoro 

nong - /14/. VIa /15/ HMeeM 

n' 
;-r 

00 

y;.,- 1 
y 2_ 1 

_1_[(axJ'+ (~~-) 2 ] 
p2 ap at;; 

VJcnOJib3YH ·/19/, nonyqaeM O.OHO H3 HeJIIotHefiHhiX ypaBHeHHH 

2_X -- ax 
_}__( il:::J... ap ) + _g_ ( VY 2

- 1 K ) = _i_( X -
ap vy'-1v(aXJ'+C~' ac: vy 2 -1 v(QXP+cq_xp P 

·oo ap ac: oo ap at;; 
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D. 
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BTopoe ypaBHeHHe nony'IHTC51 no.ocTaHOBKOH B ypaBHeHne nyaccoHa .OJI51 noTeHUHaJia 

Bb!pa>KeHHfi /14/ H /20/ 
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Yoo 

/2.'2/ 
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00 00 

f'.09 q ( p 1 () CBH38HO C nnOTHOCTbiO sapst.oa p 1 npOXO.OHIU9I'O qepe3 nna3MY COOT-
CTOp, 

HOWeHHeM p = en y q /23/. TaKUM o5paaoM sa.oaqa caenacb K peweHHIO cHc-
cTop. oo oo 

TeMbi ypaBH9HHfi /21/, /2.2/. nocKOJlbKY o5wee ee peweHHe 38Tpy.OHHT9JlbHO, pas5epeM P51ll 

'laCTHhiX cnyqaea. 

noKa>KeM 1 KaK H3 /21/, /22/ CJI9.0YIOT pe3yJibT8Thi JIHHefiHOfi TeOpHH, nono>KHM, 'ITO 

X H y MaJIO OTJIH'I8IOTCH OT 3H8'19HiifiJ npHHHM89MhiX HMH B.08JIH OT 3apg.oa 1 

X = ..e!(J + p.) 
2 

y 'IHT hi BaH JIHWb JIHHefiHhie no E H p. 

L = 1 + € 

Yoo 

'IJI9Hhl /21/ 

f « 1 ; ll << 
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1301 

3I:(eCb Q -noilHbiA aapRil crycTKa. B 1301 BMecTo 
q·,k BBen.eHa q , en oo Y"" q ,, 

- K, k Q Ci) 3 k K,, 
LlnR TO':IeiiHoro aapRn.a rft<,k o6paruaeTcR B en.HHHuy. B cHny npHHUHna npH':IHHHOCTH00 He- · 

06XO.ll.HMO y':leCTb 6eCKOHe':IHO Manyro .ll.068BKY K K , IT09TOMy 

VfHTerplipoBaHHe no t< n.aeT 

00 

w ... Q
2

Ci);,r kclk 
1

q 
voo 0 k~_l_. 

V:l 
00 

2 

I 1 k -;;-z-;r 
too oo 

I . 

lq-,2 
¢opMcpaxTop o6peaaeT k 6onbuJHe k __ 1_ 

maz a Ci) , rn.e 

/31/ 

/32/ 

a -xapaxTepHbiA 

paaMep aapR!la. B cnyqae To':le':!Horo aapR!la 
00 

k maz Bbi6HpaeTCSI H3 YCJIOBHSI .ll.OITYCTH-

MOCTH MaKpOCKOITH':IeCKOrO OITHC8HHSI, LlnH M8KpOCKOITH':IeCKOrO 38pR!l8 06b!':IHO C':IHT8IOT 
-. 2 

I q K,k f paBHbiM ei:(HHHue .oo k < k mu , Hynro npH k > km,. 

EcnH BbinOnHeHo ycnOBHe xorepeHTHOCTH 

2 :l 
Q Ci) w, oo en 

:l 
v 

00 

a Ci)oo << l , TO 
v 

00 

EcnH ycnoBHe xorepeHTHOCTH He BhinonHReTcR a Ci)oo >> l 

W ... ~_v-12 
2a 2 

v 
00 

/33/ 

/34/ 

5. YaenH':IeHHe aapn.oa Q npHBOilHT K HeJIHHeii:HOit 38BHCHMOCTH pa60Tb! CHJI W OT 

• PaccMOTpHM cnyqatl, xor.oa npo.oonbHble paaMepbi aapR!la y.ooaneTaopHIOT ycnoBHIO 

KOrepeHTHOCTH, TOr!la K8K nonepe':IHbie 3li8':1HTeJibHO npeBOCXO.OHT ll.!IHHY BOJ!Hbl 

9TOM cnyqae 3apg.o MO}.l{HO npH6JIH}.l{eHHO C':IHT8Tb ITOBepXHOCTHb!M H CHny, npHXOilHIUYIOCH 

Ha ei:(HHHUy ITOBepXHOCTHJ nony':IHTb H3 paCCMOTpeHHH 38.0a':IH 0 B036y}.l{.OeHHH BOJIH 6eCKOHeq

HOli ITJIOCKOCTbiO, Oocne.oHHSI aa.oaqa CT8HOBHTCSI O.OHOMepnoli, nHHHH TOKa OCT8IOTCH npHMbi-

MH H1 cne.ooaaTenbno1 X "" P
2 

~ = 0 • YpaaneHHe /21/ y IlOBneTaopSieTcH To}.l{.oecTBeH-
-z- a P 121 · 

HO, a 1221 npHBO.OHTCSI K BH.Oy, paccMoTpeHHOMy B pa6oTe • Mo}.l{HO acicnonbaoaaTbCSI pe-
,. 121 n _ 

WeHHSIMH, Ha.n.OeHHbiMH B , epe.o 38pSI}.l{eHHOH ITJIOCKOCTbiO BOJIHa OTCYTCTByeT, a 38 

121 
ITJIOCKOCTbiO HMeeM peweHHe AMnJIHTy.oa. HeJIHHeliHOit BOJ!llbl MO}.l{eT 6biTb Hafi.oeHa H3 rpa-

Q 
HH':IHoro ycnoBHH Ez = - 4 rr T npH y = y oo , HnH 

npn Y = Yoo /35/ 
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3.0 ecb _ S - IIJlOIUa.Ob IIOBepXHOCTH SapH.oa, YJs He rrpepb!D !!OCT !I cne.o:yeT, 'ITO !! fl !IOBepx-

HOCTH '3apH.oa y=yoo , YJs 1351 HaXO.OHM aMIIJIHTy;..ry BOJIHbl 

A=l+ 2rrQ
2 

S 2 mn 
00 

,\ 

121 
KaK IIOKaSaHO B , MHOrOCKOpOCTHOe TeqeHne B BOJIHe He BOSHHKaeT

1
ecJlll 

KHM o5paSOM HaiUe paCCMOTpeHne orpaHn'!eHO .yCJIOBHeM 

2 TT 
S2 ,;n- '£,yoo- l • 

00 

1361 

,\ < y Ta-
00 

1311 

BonHa stBJisteTcst HenrrHefiHoiJ:, ecnrr A cyiUeCTBeHHO 5onbiUe e.orrHHUhi. B HepenHTHBHCTCKOM 

rrpe.oene yCJIOBHe OTCYTCTBHSI MHOrOCKOpOCTHOro Te'!eHnst 1311 aBTOMaTn'IeCKH IIpllBOLlllT K JIH

HellHOCTH sa,oaqrr, 3TO SHa'IHT, 'ITO HelinHefiHaH Sa.Oa'Ia B 9TOM cnyqae BCer.oa COOTBeTCTBY -

eT "Typ6ynnsaunn" IIOTOKa ll BOSHHKHOBeHHID T.H. 5ecCTOJlKHOBHTeJibHhlX "y.oapHhlX" BOJIH, 

131 
lc·M. Car.oeeB I. B ynbTpapenHTnBncTcKOM rrpe.oene y >> l cyiUecTByeT IUHpoKast o5-

oo 
nacTb, B KOTOpOH sa.oaqa SIBJIHeTcst HeJinHeHHOH, HO MHOrOCKOpOCTHOe TeqeHne He BOSHHKaeT, 

.[lnst HaXOlli.OeHHSI IIOTepb 9Heprllll LlOCTaTO'IHO HaHTH yBeJIH'IeHne 9Heprrrn IIJlaaMhl ns-sa Ha

Jlll'IHSI sa sapst.OOM HenrrHeHHhlX BOJIH. 3T; yBenrrqeHrre Ha e.onHrruy rryTrr rr e.onHnuy rrorrepeq

Horo ceqeHnH coBrra.oaeT co cpe.oHeii rrnoTHOCTbiD :aHeprrrrr BOJIH sa sapH.OOM B cncTeMe oT-

- ':\ I 121 1 • 
C'IeTa)B KOTOpofi IIJlaSMa rrepe.o BOJIHOH IIOKOHTCSI, ~Ta CHCTeMa COBIIa.oaeT CM, C TOn, 

B KOTOpofi cpe.OHHH ITO rreprro.oy IIJlOTHOCTb HMIIYJibCa HennHeHHOH BOJlHbl, BOSHHKaiDIUeii sa_ 

sapH.OOM paBHa HYJIID, 3To ycnoBrre rrosBOJISieT Bbrp,1SHTb -~pe.oHIDID IIJIOTHOCTb :aHeprrrrr - T44 ) - , 
rr rrnoTHOCTb nMrrynbca Tn B cacTeMe BoJIHhi 

144, n = l + v c! 
2 

( 144 + voo 7j l ) • 138/ 

YlCIIOJlbSYst T44 rr 
T 121 1l , Hafi.oeHHbre B , rronyqnM 

- T44 = 2/3 !!!!!. oo 
•n ----== yl-k 2 

I 
2 2 

2 - k - 2 ( 1 _ k ) K(.~) 
E(k) 

I . , 1391 

2 

r.oe K H E rronHhle :annrrrrTnqecKrre HHTerpanhl, a k ITS 1361 HMeeT BHLl 

2 2Qy4rr 

k = Symn oo J + 4rr Q2 + _M.rr_ y l + rr_Q_!_ 
~ Symn~ S2m~ 

00 00 00 

yl+ "S2mnoo 
rrQ2 

1401 

Pa5oTa crrn HaLl sapst.OOM ecTb W =- T 44, n Voo S • B nrrHefiHOM rrprr6nnm eHrrrr k
2
«l , pas-
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aaBHCHMOCTh OT aapH.lla .llaeTcsr 1391. B npe.llene k 2 ... J HMeeM 
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W = 1.§_ ~Voo 1421 
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OTMeTHM TaK)Ke, 'ITO ecnH Q npHonH)KaeTCH K npe.llen&HOMY 3Ha'leHHIO, COOTBeTCTBYIOIUe~ 

My 3HaKy paBeHCTBa B 137 I, B nnaaMe B030Y*.llaiOTCH BOnHbi MaKCHManhHO B03MO)KHOft aM

nnHTy .llhi. 

6. PaccMOTpHM .llpyron npe.llen&Hhiil cny'Iaft, KOr.lla nonepe'IHhte paaMepbr HaneTaromei!: 
v.,., 

nnaaMhi H aapH.lla aHa'IHTen&Ho MeH&llle .llnHHhi sonHhi -- • PaccMoTpHM pellleHn:e O.llHO
Woo 

pO.llHOil CHCTeMbi 1211, 1221 BH.lla y(p, () ""Y((}rp(p). npH ManbiX p .llOCTaTO'IHO orpa-
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HH'IHThCH nepBbiMH 'IneHaMn: paano*eHH:i!: no p • ¢( p) = J -/3 L lqneH nponopuHoHanbHhii!: p 
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OTCyTCTByeT B CHny TpeooBaHHH KOHe'IHOCTH BenH'IHHhi npH p -+ 0 I • .[lnH X OCTaBHM nHUlb 

nepBhiA qneH paano*eHHH no p 2 X =_E!_x((J. VIa 121/,1221 nony'IHM 
2 

-2{3 .Y.. + 
a·2 y _ _L 

a<;2 Y 
v' y 

2 
-

7 ( X - 7 ) I 43 I - 7 + y 

Yoo 
00 

v':Y2-1 yy2-1 Yoo 

X 1 - 2 {3 y 2 v'"Y
2

- 7 
VY

2-1 . vy!-' vy 2
- 7 

00 

1441 

npe.llnOnO)KHM, 'ITO nonepe'IHbie CKOpOCTH v, B BOnHe Manhi H OTopOCHM .llBa nocne.llHHe 

'IneHa B 1441. Tor.lla 

y v' y?, - 7 - 7 - 1451 

Yoo 

YpaBHeHHe 1451 HMeeT nepBbiH HHTerpan. Kor.lla 1451 HMeeT sonHOBbre pellleHHH, cpe.llHee 
2 

UO nepHO.llY OT nesofi 'IaCTH 1451 paBHO HyniO: < b ..x._> = 0. • Ecmr Mbi UOTpeoyeM, 
a ( Yoo 

'ITOObl cpe.llHHii aa nepHO.ll aapH.ll Ha CTep)KHe Ohin paBeH Hynro, TO {3 = 0 ·, T.K. nnOTHOCTh 
-

aapH.lla oTnH'IaeTcH OT npaso.il qacTH 1451 Ha -2{3~,a <y> =I 0 • T.o. aa.lla'Ia npu-
Yoo 

BO.ciHTCH K O.llHOMepHOii H MO)KeT ObiTh pellleHa TaK )Ke
1 

KaK B npe.llbi.llYIUeM nyHKTe •. 

7. VIa- a a cno)KHOCTH ypasHeHHH 121 I, 122 I sonpoc o .llBH*eHHH aap.ll)KeHHoro crycTKa 

MO)KHO UOCTaBHTh HHa'Ie .• PaccMaTpHBaTh KaK HaBeCTHyiO, HanpHMep, cpyHKUHIO TOKa X ( p, (). 

Tor.lla 12}1 npe.llCTaBHTCH KaK KBa3HnHHeilHOe ypaBHeHHe 1-oro nop.ll.llKa OTHOCHTen&HO se

nH'IHHbi y ( p, () , a Ha 1221 UpOCTbiM .llHcpcpepeHUHpOBaHn:eM Onpe.llenHTCH q ( p , () - pac

npe.lleneHHe aapR.lla, KOTOpoe C03.llaeT .llaHHY!O KapTHHY o5TeKaHFiH. EcnH a a HCXO.llHY!O BGnH-

'IHHy UpHHSITh y ( p, () , TO 121 I OKaabiBaeTCSI KBaaHnHHeiiHhiM ypaBHeHHeM 2 -ro UOpH.llKa 

OTHocn:TenbHO x ( p, () , a 1221 onpe . .llenHT pacnpe.lleneHHe q ( p, () 

8 Ka'IeCTBe npn:Mepa paCCMO.TpHM, K8KliM cnyqaHM o5TeKaHHH COOTBeTCTByeT CBH3b Me)K-
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l~ a /47/ HaxonrrM X B o6meM Brrne: 
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d K J /49/ 

rne cl (K) ' C,(K) - rrpOH3BOJlbHbi8 KOScfJcfJHUH8HTbi. nocne Bbi6opa c 
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C 2 /461 naeT 

Bbtpa:>Keurre nnH y , a rra /48/ uaxonrrTcH pacrrpeneneHrre q H arrprrM ep, rrono:>KHB 

cl = o C 2=S0 v' K2t-l, rra /49/ rrony'lHM 
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X = .J!.:.__+ s p --
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/50/ 

,,, '" /51/' So -6eapaaMepHaH KOHCTaHTa. VIa /46/ uaxonrrM 
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/52/ 

Dmr q rra /48/ rronyqaeTcH noBOJlbHO rpoMoanKoe Bbtpa:>KeHrre, q~Tuoe OTHOCHTenbHO ( 

H 9KCIIOH81IUH8JlbHO y6bli38!0Il.(88 IIpl! ( -> oo rr rrprr p -+ oo , nprr onHOBp8M8HHOM ycTpeM-

nemm (:•0 p -~f) cfJYHKUHH STa HMeeT oco6eHHOCTb, 0nHaKO MO)KHO ITOK838Tb 1 'ITO 
"" 00 

•rronHbiii aapHn" ( J q ( p,(;) pJp..J(SIBJ15l8TCH KOH8'l!IOH B8Jll!'ll!HOH, TaKHM o6pa30M MO)KHO 

C'lHT8Tb 1 'ITO pacnpeneneHH8 q( p, ()onHCbiB88T aapHnl JlOK8JlH3?B8HHbiH OKOJIO 1!8'18118 KO-

opnnnaT. 3HaK aapHna onpenenneTcH 3HBKOM S
0 

• ¢opMyilbi /50/, /51/, /52/ liBJiliiOTCH 

!ICJlHHefi!IbiM peweHI!8M aana'IH 06TCK8HIHI TaKOI'O 3apHna ITJ183MOt!:, 

ABTOphl l!CKpCHH8 IIpH3H8T8JlbHhl B.Vl.BeKcJiepy 38 IIOCTOHHHOe BHl!M8Hl!e II MHOI'O'Il!CJ18W 

Hbie o6cy1Kneunn. 
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