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BBEAEHilli L 

YpasHeaxe KopteBera-AO·Bpaca /I/, npeAXoaeaaoe e~e B 1895 

ro~ AIH OnHC8HHH H8XHH8AHYX BOXH H8 nOB8pXHOCTH :I:K~OCTH, B noc

X8~88 Bp8MH BY8YB88T UOBYE8HHYI HHT8pec. 9TO 00~HCHH8TCH 1 Bo

nepBYX1 T8M1 qTo OBO ODHCYB88T mHpOKHI Kn8CC BOXHOBYX np0~8CCOB 

npa yqeTe CX800I H8XHH8IHOCTH H ~cnepCHH BOXH 1 Bo-BTOpYX, H8-

00YqftHMB M8T8M8THqecKHMK CBOICTB8MH 8TOfO ypaBH8HBHo Yp8BH6HB8 

)(sB HBJIH8TCH BDOXH8 HHTerpxpyeuol f8MHnbTOBOBOI CHCT8MOA, He 

AOnyCKam~eA CTOX8CTH88UHH / 2/. Ana Hero M8TOAOM o0p8TBOI 38AaqH 

T60pHH p8CC8HBKB (03TP) nonyqeHY T8K B83YB88MY8 ~ -COXHTOHHY8 

pemeHHH / 3/, ODKCYB8~8 ynpyrH8 B38HMOA8ICTBHfl COXBTOKOB, T.e. 

T8KH6 B38BMOA8ICTBHfl 1 B peay~T8T6 KOTOpYX H3M8HH6TCH X~ W838 

CT8XKHB8~CH COXHTOHOB. YnpyrOCTi HX B38HMOA8ICTBHft ftBXft6TCft 

H6 cnyqaiBOCTim, 8 BYp8:1:6HH6M OTCYTCTBBft CTOX8CTH38UHB B non

HOCTim HHT8rpHpy8MOI CHCT8M8. 

Yp8BH6HB8 'j(~B (l.(t+U.~{IL~,._t4x~Owno nonyqeHo B AXBHHOBOJIHo

BOM np8AOJ18 H B XHHeltHOM npHOJIHa&HHH AaeT CD8KTp W = 'k( 1- kl) 

ITpK ~> I HapymaeTCfl OCHOBH08 np8AUOXO:I:8HK8 1 HCDO~SY8M08 npB 

BYBOA8 8TOrO yp8BH6HHH 1 0 TOM, qTO BC6 BOXHY ABHKYTOft B DOJIO&W

T6XiHOM H8Dp8BX8HHH OCH X. Henp8BH~H06 ODHC8HB8 AHCD8pCHH KOpO!

KHX BOJlH XOTft H H8 DPKBOAHT K H8KOpp8KTHOCTB 38A8qH KomH AIR 

ypaBHeHBH 'j(~ B , KaK STO HMeeT uecTo B c;ny-qae ypaBaeau 

ByccHHeca / 4,5/, oAHaKo BeAeT K uenpHRTHOMy ycnoBxm ycTolqxBocTB 

p88HOCTHYX CX6M npK qHCX6HHOM HCCX6AOB8HHH ;'t <C.~ ( C. - 'qHCJ16H

HYI xoa~IU18HT nopa~a BAHHH~). Mo:.:Ho npe,nJio:.:an Apyrae ypaB-
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HtHKR, KO~opwe t11~~t BO BORKOU c~yqae, HI xyze yp&BHtKift Jr~8 

onxowBa~~ a:~o•m~ AIKHHKX ae~xHtiHKX BO~H, ao, nouKKo a~oro, 

6y11JT 6o~ee y;ztoiSHWux o ~oux apeHKs :~wuc:aeHIII aa SBU. 

B paiSoH 161, aanpatp, xononaoJuooJo ypnHtut, xo~opot 
B .Jia6opuop•ol o•Cftlll KOOP.I1UIIl! lllltet :BXlU 

ut + Ux + { u·'A - Uut = 0 . {I) 

lltpeXOJU! B OIO~tlq XOOP.lUIXR~, .UUJQIIOB 0 UIIIUIUOI oxo
,-.J 

pocn» B ROXObftDIIOII H&RpaJJJitiiiB OOB I, DO~'Itl· 

L(t + ( u 1))r + Uxn - u.Of = 0 . (2) 

I § I ~axol paiSe~ xcoae~~cs Bonpoow yoTolqx:~oo!x llHcaeH

Horo pemeHJUI ( 2). 

I § 2 npoBt~eHe BBy1tHKt topuxpoaaiUIS ooAK~OHOB • paxaax 

YP8BB8HIIR (2). 

HayqeRHm B38BMO~IOTBKR COBHTOHOB C TOVKH 3p8HIR npoiS:aeuw 

tepu.-nac~a-1~aua (tllJJ nooJs~ea § 3. 

§ I. Mt!OJ!K& llHoaeuaoro xocneJOJaRIS Yp&BHtHHs (2) 

~s pemeaKR Ha SBU ypaBaeHBs (2) t:lw:aa npxusTa CHMMt!pxquas 

H&HBB&R cxeua 2-ro nops~a !01HOOTH no ot:leHM nepeueHHHM X H t , 
HM61liii8R BH;zt { i, h - HH;zt8KC H mar no OCH ~; n, t:' - no OOH t ): 

u?·~ u"-1 
I. - ~ -+-

{ u'-):' - (UZ).n. 
L .-1 L•1 ...... 

~'t ~It (3) 

" 't. " I'L " u,~,_ -J.lliu +,;Llt,·~ 1 - t(,·-:l. 
...;. + 

;!.. ),_3 

,._, :it/n-o~ ,._., 
Ui+, - i -+ 'll,:_., 

2 'l: A" 

/1/".'+'-/J.tl·"+f 11+1 
'l;( tof'1 ' + ~·- 1 

=0. 2 "t h..t 
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~s Hoone;ztoBaHHR yorollllllBOO'l'H oxeuw (3) npx u .. .[) nonoKHM 

un+1 ). u", tit· .. , ;; U.· e'""'P £ • 

ITO;ztOT8BBftft 8TH BWp&&eHHft ll (3), no~yqHM AIR MHOXHT6nH nepe

XO,!Ul A KB8AP8'1'Hoe ypaBHeHHe: 

't- t i. BA - 1. = o , 
(4) 

n. :l't' .L ..P ~ -·11 :1..1:/{ 1 + .L -J.,·nJ. t) 
CJ :: -3 '¥1'11 T , y7 .i/.. /tl. Jl ' 

h 
Pemas 8'1'0 ypaBHeHHe, y6ex;JtaeuoR, 11'1'0 /11 = I npH B ~ I. 

Herpy;ztHo noKaaan, liTO npH nm6ou 'f :awnonaeaxe yo;no:aHH 8 ~ I 

rapaHTHpyeToR, eonH ~/h ~ r. STo yonoBHe ;nerKo peaJIHao:aa'1'D 

npx olleTe, B oTnHilxe or ;JtooT&TOilHO xeoTKoro orpaHHileHHH t:< c.~ , 

:aoSHIIK81111!ero np11 llHoneuaou pemeau ypaBHeHHR ~~ B • 

§ 2. HenHaeAaaR aBo:amHHR aaqa~HHX A§HHHX 

1paBH8HH6 (2) MOX8'1' ISH!~ no;ayqeao :aap~HpOB8HH8M ~YHKUHOH8B8! 

S = J Lol/:c/y :== tf['ft'f,. + J~3-+- 'tL+i'f'f;-!f:ift}lxelt, 

r;zte 'f= U)t ~ 'fx :=U. 
( io 

?:" 'f:.. 0TM6'1'HM nonyo.ruo, ll'fO npll aaueue ~ ~.3 aa 

nony~:~anoft ypaBHeHHe o.rxna {2), o;ztHaKo o ~~neaow 

(UI.J)( • 

YpaBaeuBe (2) uee'1' aaKoHW ooxpaueaKR: 

d r't-1 = o, 
olt 

.,_, 

L = f uolx 

-

(. u.)) lc: :01160!0 

"""' 
J

1 
= j ( u.t-+ u;) c>~ x I ) ( u3 1..<2.) 

• =. ·-:- - .2 ~X 
... -- 3 jL ' _.,.. 
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ilocne CODpHKOCHOB8HHR COXHTOHOB Ha6n~aeTCR OT~enneHH8 BOHHW 

paape&eHHH U8XOI 8UDXHTY~ ;qe o 8!8 BOXH8 1 6yAYqH XHH81HOI BOX

HOI ypaBH6BKR (2), paonpooTpaHH6TOH co oKopoo~m,ueH»meR e~HHHUW, 

H OTOT86T 0! OOXHTOHOB. M8KOHU8X~H8H 8UDXHTY~ BOXRW p88p6a8HKR 1 

aaifiHKCHposaaaaa B aKonepHUeHTe, oocraBua / Ae / .. o,I? • 10-2 • 

nooxe roro KaK 6o~mHI conHroR or~enaeTOH or ue~mero H yxo~r 

Bnepe~, U6ZAY HHUH OCtaeTCH npaKTHqeoKH H6BOBMY.6HH06 pem6HH8 

U =0 (B aKonep'HUeure It< I<. 0.3·10-4). Sro noK88HBan, qro ueyn

pyroe OT~6DX6HH6 BOXH npOHCXO~! B OCHOBHOU B UOU6Hf U8KOHU8~Ho

ro nepeKpHTHft ~yx oonHroBoB. TaKHU o6paaou, aa~HKoHpoBaH a~~KT 

HeynpyroCTH B38HUOA6IO!BHH ~yx OOXH!OBOB1 OOOT8Bnft~l OKOXO 

0,3% OT 8UDXHfY~ M8KOHU8X~HOrO OOXHTOH8 (ypOB8Ki BHQHCnB!6~RWX 

omH60K OOOT8BXH6! U8H~me !0% Of 8MDXHTY~ B03MY~6BKI, poz~eHHHX 

npH Heynpyrou B3BHUOASIOTBHH COXHTOHOB). 

O~aKo TaKas ueaaaqHre~uaa no BenHqHue ueynpyroor~ RBnseros 

npHH~HnHax~uol. llpHBe~eH e~e o~H npHUep ypaBHBHKB c ueynpyrHU 

B38HUOASICTBH8M OOXHTOHOB (011. T8Ka8 / 5/). llo~q8HH8ft B pauKBX 

uo~ifiH~poBaBHoro ypaBHeHKR ByccHHeca / 5/ 

Uu = llxx- + ( zt1J.xJ( + ttXYn 
HeynpyroCT~ B38HUOA810!BKH O~B8KOBYX BcrpeqHYX OOXHTOHOB COOT8-

BHn8 npH A=2 oKono IO%. llo-BH~ouy, TaKas aaueruas ueynpyroori 

067>ftCHfi6TOft T8M 1 QTO 11 paOOTOftHH6 11 U8ZAY yp8BH6HH8U 1.(~ -:: 

-= llxJf + { u.I.))("J( + ltu-u H ypaBH8HHeu uenHHeltaol orpysw (HJIH 

ByccHHeoa)*) 6oxue, qeu "paocTOHHKe" ueaAY ypaBH8HHeu (2) H 

ypaBH8HH6U 'J(., /3 o 

=================== 
'H) Yp8BH6HH6 ByocHH608 ODHCWB88T ynpyroe OTOXKHOB6HH8 COXHTOHOB 

{D0~06H66 Clio ~HTHpOB8BHYil B [ 5] XHTepaTypy). 
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Boauoauo, qro 6~x~maa oreneu~ aeynpyrooTH B / 5/ o67>HCHH6TCH 

raKae reu, qro B arol pa6ore Ownz pacouorpeHW BOTpeqHHe naawuoAei

OtBIR 00xa!OHOB1 HUe~ B UOM8BT CTOXKBOB8HHfl 60n~mym OTHOCHT8X~

HJB OKOpOO!i ( ~rN>2). la~ee, B pa6ore {8) 6HXO DOK838H0 1 qro 

B P8MX8X !IB H88YBaeuoro ~~98 ypaBB8HHft: 

Ut + ( u.J)x + Un =O (6) 

B38KUOMIC'!BKft OOJlHTOHOJ ft:UBBTCH ynpyrHUH. PaCOIIOTpHU 11YXY'llll6H

Hoe11 lfK~B ypaBB8HHe: 

11-t + { u~Jx + ZIJOJ( - t&Y-i =- 0 

Con•roaRWe pemeHHs aroro ypaBB&HKR BUemT BH~: 

[1: IP , J U =A e/t-1 Al + 4. [x- Mt.). ' fl-= A.t. 
T 

(?) 

(8) 

C nouo~m SBM 6~nu paoolloTpeHY BaaHUo~eloTBHB conHTOHOB (8), 

npxqe11 awnnxry~ 6on»mero oonHTOHa B H8mHX paoqerax B AB8 paaa 

npeB~maJia BKDXHTYAY Ke~mero. HeynpyrOOT~ B38HM0~6ICTBHH OOXHTOHOB 

(8) OK88YB18!0H H8 nopft~OK BYme, qeJI HeynpyroOTi B88HMO~ICTBHH 
conHTOHOB (5). Onpe~eXHU "xoa~~HBH! aeynpyrocTH" ~~nee. KaK 

OTHOm6HX8 8UUXHTY~ B08UY~6HKft 1 poa~eHHoro npH OTOXKHOB6HHH OOXH

TOHOB1K BIIDXHTy~e 118XCHU8~Horo COXHTOB8o 3aBHCHMOOT~ 8Toro K08ifi

~H~H8HT8 OT BIIDXHTY~ 6o~mero OOnHTOHa Hao6paK6H8 Ha pHo.I. 

BH~o, qro ~~n~~- BoapaoTaer npx yBexHqeHHH aunnHTy~ oonHroHoB. 

TaxHU o6paaou, ypaBHBHHB (2), (?), KaK H llo~ifiH~HPOBBHHoe 

ypaBH6HH6 ByOCHH6C8, ODHCNBaDT ~HH811HqecKH6 OHOT6K~, B KOTOpHX 

B03UOKH8 OTOX8CTH38~fl, T.e. H606p8TKK06 nepepacnpe~6X6HH6 8HeprHH 

no OT8U6HHM OB060~ (OTHOOHT6XiHO HpKO B~p&E6HHOI HeynpyrOCTH B38-

HU0~6RCTBHR BNCOKOqaCTOTHHX COnHTOHOB CK. pa6ory~J. 
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Pac. I. SaBHCHMocn 11 Ko&M!HIUt8HTa HeynpyrocTH11 BaaHKoAeACTBM 

COBHTOHOB OT HX aunnHTYA AnH ypaBH6HHH (7) (Ar=2A2). 
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ABTop~ B~paaamT 6naroAapBoc~ B.r.uaxaa&KOJ1, noA pyxoBo~ 

CTBOM KOTOporo npOBO)tKn8CD )taBB8H pa6ora, H E.il.IHAKOBY 38 o6cyz

A8BH8 pa6o~ a noAAepiXy. 
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