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Acaaon P,A, P2 - 6564 

CTaTn"leCKoe cKangpaoe none u nonepxaocTb "ropnaoaTa" 

06pawaeTCll BHHMaHHe Ha TO, "'TO B paMKaX o6weif TeOpHH OTHOCHTenb
HOCTH cna6oe CKanSipaoe cTaTn"leCKOe none MO*eT npenSITCTBOBaTb o6paaona
HHIO cnaryngpaoil nonepxaocTn WnapunmnhAa ( "ropuaoaTa"), 11cnom,aonaao 
npocTeilwee o6o6wea11e CKanSipaoro ypanaeHHll 6ea MaCChi, 

npnneAeii npnMep CTaTH"leCKOrO C~epn"leCKI!-CHMMeTpH"lHOrO Tena, o6na
A8!0Wero npocTpaHCTBeHHbiMI! sneKTpH"leCKHM II CKanSipHbiM 3apSIAaMH pa3Me-

pa MeHbiiiero ( R - 0,9 A..I1l..), "!eM o6hi"lHO o6cy)KAaeMhie paaMephi cuaryngpao 
c2 

nonepXIIOCTH, PeiiieHI!e He HMeeT IIHKaKHX CHHrynSipi!OCTeif·, 

Coo6111eHHe 06t.eAJ{HeHHOrO HHCTHTyTa H,llepHbiX HCCJie):IOBaHHif 

,ll;y6Ha, 1972 

Asanov R.A. P2 - 6564 

Static Scalar Field and ~Event Horizon" 

In the general relativity the weak static scalar 
field can exclude the creation of the event horizon. The 
simplest generalization of.the massless scalar field equa
tion is used. 

An example of the electrically and scalar charged 

static body is given. The radius of the body ( R - 0.9 ..!Llil ) 
c2 

is a little less than dimensions of the event horizon 
ordinary considered. No singularity occurs. 

Communications of the Joint Institute for Nuclear Research . . 
Dubna, 1972 

B ITOC1I9,l{He 

pa31IHtlHNX noneit 

11CTOpHtleCKH HCUII 

nom/
1 I. B psme 

non/
21. IIpaitc : 

CKa1IS!pHOrO ITOJIJI, 
' 

ecnH B npol.\ecce 

IIIBap[ijliHJI:b,l{a ( Tl 

COdNTHii"), TO ,l{l 

uecTa. MaTeuaTHl 

none ,l{OJI~Ho odp1 

1IerKO npOHJIJIDCTJ 

CHMMeTpH'llHOM CT£ 

d.s!l,= -~ 
A-= 

H npH HCIT01I:b30SE 

HOrO de3!.!aCCOBOI 

~ 

d - ITJIO 

HCTOtlHliKOB BUpall 

3,l{eC:b lliTpHX 03Ha 
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B IIOCJie,IJ;Hee BpeMSI rrpOSIBJISieTCSI HHTepec K .IIOBe,IJ;eHHHJ 

pa3JIHIIHbiX noJieli B np~ecce rpaBHTa.IlHOHHoro KOJIJianca. 

I1cTopwieCKH HaHCloJiee nsyqeno noBe,IJ;eime :mei~TpoMarmunoro 

rroJISI/I I. B pSI,ll;e paeloT pacmmTpHBaeTcsi rroBe,IJ;eime HeiiTpHHHoro 

IIOJISI/
2/. llpalic B CBOHX paelOTaX/3/paCCMaTpHBaeT IIOBe,IJ;~HHe 

CKa1ISipHoro IIOJISI. B llaCTHOCTH, lfM ,ll;OKa3HBaeTCSI TeopeMa, liTO 

OCJIH B IIpOI.\eCCe KOJIJianca OClpasyeTCSI C!IHl'YJISipHaSI liOBOpXHOC TL 

IIIBaplUllHJIL,IJ;a ( TaK nasblm eMbli1 "ropH30HT", HJIH "ropH30HT 

COClbiTHli"), TO ,ll;JISI. CTanttieCKOl'O CKaJISipHOl'O IIOJISI He OCTaOTCSI 

MeCTa. MaT~MaTHtiOCKH 3TO BblpalltaeTCSI B TOM, tiTO CKaJISiplloe 

IIOJie ,ll;OJiliCHO OClpaTHTLCSI B CleCKOHetiHOCTL. 3TO COOClpaliteJIHe 

JierKO rrpOHJIJIDCTpHpOBa TL, OCJIH BCIIOJ.lliHTL, tiTO B c<!JepHtieCKH 

CHWAeTpliiiHOM CTaTlfqeCKOM CJiyqae C MeTpHKoli 

ds2..= -e>-.oLr-:-r!L(dei.+~l1-1t.d'ft) +e.-" oli~ 
1-.-=>-.(r-)) v == v(r-)) c. =i 

(I) 

H TlpH HCIIOJIL30BaHHH IIpOCTOH111ero OClOClllleHHSI ypaBHOHHSI CKaJISip

HOl'O Cle3l.taCCOBOl'O IIOJISI 

(2) 

d IIJIOTHOCTL UCTOIIHHI~OB IIOJISI, CKaJISipHOe IIOJie Bile 

IICTOIIHUK OB BilpalltaeTC SI B Blt,ll;e 

I G . \ y 
V =- r:t e:xp ~ (3) 

3,IJ;ecL mTpHX osiJaqaeT cL G - cKaJIHpnWi "sapH,ll;'~ 
clr 

3 



IIoA "roplHJOHTOM" od&qno noHHMaetcH nonepXHOCTL, H3-IIOA 

KOTOpoU BHemnHU nadnD~Ten» He MOXeT no~qHTb HHKaKOU 

HH<J>OpMaHHH, B CTaT~eCKOM cnyqae ropH30HT COB!IaAae/4/c 

nonepxnocT»D decKoneqnoro Kpacnoro cuemenHH, T,e, B MeTpHKe 
). )I 

(I) OH dyAeT.onpeAeRHTbCH 3HaqeHHSIMH e:=oo RRdoe-=0. 

ll3 <J>opMynu (3) .oqeBHAHO,cReAyeT, qTo Ha ropH30HTe npOH3BOAHall 

cKannpnoro nonH ctaHOBHTCH decKoneqnon. 

Xotenoc» du,oAnaKo,odpaTHTL BHR:ManHe naTo, qTo 

pHA H3BeCTH&X pemenHU co cTaT~ecKKM cKanHpnuu noneM 

ne npHBOAHT K odpa3oBaHHD ropH30HTa, HMenno TaKono, nanpKMep, 

pemenHe 3aAaqM (I) - (2), npHne~ennoe PHmepoM/5/. B .HeM 
).. ~ 

cpyHKHHH € H e OT CBOHX "mnapHliiRR»AOBUX" 3HaqeHHU 

( 
y -.>. 1. ).)(..111.-) 

na npoctpal!CTD ennolt decKoneqnocTR e.. -v e. .v - T · .. 
rnMKO ycTpeMnsmtcH K nynD npR 1-- 0 , mrrAe ne odpamaSic» 

B nyn» HRH decKoneqnocT». Eonee Taro, B npaKTHqecKR.HHTepec

HOM cnyqae IJanoro cKanSipHoro 3apH,ll.a ( R Aa:m:e nrrnon AO 
f\~ .t 1. X 

)<.. l:r ;v ;a X.. l'lt... ) <J>YHKHRSI e OCTaeTCSI dOR»melt 

eARHHHU AO paCCTOS!Hlllt, MeHblliHX,qeM KnaccuqecKRil "PaARYC" 

liOBepXHOCTR lllnapmnRR»Aa " = .:2 )(../)'t., R,KpoMe Taro, BOilAY 

0 :!{ ey< 1 , (YcnOBRe e ~ > i HeOdXOARMO MH nonyqeHHH 

ctaTHqecKoro pemenHH de3 ocodennoctelt - cu, OnnenreUMep R 
CnaltAep/ 6 /), . " "' 

IIo3TOMY na nepn!ilt nsrnSIA Kasanoc» d&, qto na ocnone pe

memm PHmepa KaK "nnemnero" MolltHo noctpom» nnytpennee 

CTaTRqecKOe pemeHRe de3 OCOdeHHOCTelt, B KOTOpOM BellleCTBO 

cocpeAoToqeno n odmcTH ,:r.ren»nien ~ = .2. )(..tn, • DAHaKO na1.m 

4 

duno noKa3aHo/7/, 
11CTOpOHJIHX CHR 11 HR 

BBlfAY HeH3delltHOCTH 

M3nectn/81, qTo rr 

pemenHe PHmepa ne 

ndiR3H·nenTpa HMee 

3To, OdCTOHTeR»C1BO 

Pacc:r.roTpHM elll 

de3MaCCOBHM liOHeM, 

BneAeM AOIIOnHHTeRL 

ypannenHHM Uaxcnen. 

Vr-
Mu He dyAeM npeAIIO. 

Ecmr BBeCTH BeRHqm 

1 
TO ypanHeHRSI 3ilHlliTE 

K ypannenm:> 

:lL (r--7!-J' 
aCRMIITOTHKa pemeHH~ 

COOTB eTCTBHSI HbDTOF 
Y 1. .2>on .. . ""e.,.._,--r J 



JXHOCTL, lf3-nO~ 

> HlfKaKOt:i 

ma~ae/4/c 
T • e. B MeTplfKe . 
,\ ', ' ')I 
, := 00 JilfdO e.= 0. 
30HTe npOlfSBO~HaH 

TO, liTO 

m noJieM 

raKoBo, HanpHMep, 

/5/. B.HeM 

X:" 3HatieHlfH ) 
~,\IV i - ). )(..M.
., i 

r~e He odpamancL 

KTlfqeCKH.lfHTepec-

BnJIOTL ~0 

dOJILili9H 

Klflt "p~lfYC" 

Toro, BOD~ 

nsr no.nytieHlfH 

Onnimr eltMep If 
:'::: "'"1 

TO Ha OCHOB9 pe

BHYTPBHHBB 

pOM B9I!lBCTBO 

" • 0,l(HaKo Hatm 

dJJIJIO nOKa3aHO/?/, t!TO no UeH:&IlleH Mepe des nplfBJI9tJ9JUU! 

11
CTOpOHHlfX ClfJI 11 HJIH 11 HaTHJ!teHlfH 11 3TO C~eJiaTL H9B03MOlR:HO 

).. 

BBH.l\Y H9HSdel!CHOCTlf OCOcl9HHOCTlf B ~eHTpe ( B-0 nplf i- Q ). 
MsBeCTH/

8 I, ttTo nplf ucqesaDI!lBM cKaJinpHOM sapsr~e ( G- 0) 
pellleHlfe <J?mepa IJe nepexo~lfT HenpepJJIBHo B pellleHlfe lilBap~HJIL~a, 

BdJIH3lf ueHTpa HMeeTcn cyllleCTBBHHan ocodenHOCTL no G . 
3TO OdCTOHT9JILCTBO He npe~CTaBJIHBTCH HaM odecKypallmBaiOI!lHMo 

PaCCMOTplfM Bille O,l(HO pemeH lf9 CO CTaTIItiBCKHM CKaJISipHL!M 

693MaCCOBHM noJieM, He nplfBO~HI!l99 K odpaSOBaHlfiO ropHSOHTa. 

BBe~eM ~onoJIHHTeJILHo SJieKTpocTaTmecKoe noJie, no~ttlfHHIOI!leecsr 

ypaBHeHHSIM UaKcBeJIJia 

V f' For-= 4f 5I J o. (4) 

.Mb! He dy~eM npe~nOJiaraTL HaJilftiHH KaKHX-JilfdO CTOpOIIIUIX CHJI • 

ECJilf BBBCTlf B9JilftilfHY v->-
1== re-:r) 

TO ypaBH9HlfH 3RHIIIT9HHa If noJIH BHe Mace H sapSI,l(OB npHBO,l(HT 

K ypaBH9HHIO 

aCHMnTOTHKa pemeHlfH KOToporo, no~tiHHSIIOI!la~cn ycJIOBHSIM 

( -A 
COOTB 9TCTBlfH HLDTOHOB CKOMY npHdJIHllCBHHIO .e_ I'V 

rv e.'~,.._, i- bon . . ,_ 00 ) ' uan~eHa p,/7 I. Bee B91IHtilfHJJI 
I J 

5 
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(BHe.uacc u 3apn~oB) npocro BupaxaDrcn.qepe3 ·;c 

I f I 
).. i !t . ')) _ 1t . I G- .. ( · C ~ (7) 

e - ::1 ( )\ r'l.) ) e.. - lt r 2. J V =-;-;. 'f;=.- .z. .t • 
iC. 1.-- ,..._ - r .:c r -'H~ ) r.t i' 

I 
3Aecz, -If - :nxeKTpHqecKoe none, C.. - aneKTpJiqeCKH~ 

3apM. IlepBLltt HHTerpaJI ypaBHeHHH (6) HMeeT BH~ 

J ~ ).. . t.l7.t ) . >-] . 
1t J) = l.i[ [1. + ~~ + e (i- ~~/J - -:1 e ; HJIH 

. - .t l,t . , .... 

1j_ J) = 2:tfL1.+ !!..£ + clj- it r :t . ·J 
(I ·~.2.- 2 ~ f1- ~~1.) . 

(8) 

3~ecz, ]) - nocronHHan HHTerpHpOBaHHH. 3ror ~HTerpaJI ocraercn 

cnpaBeAJIHBUM.H BHytpH Be~eCTBa ( cles HaTHZ9HH~) H sap!AOBo 

0H HBJIHeTCSI TOqHUM pememteM ypaBHeHHtt TlrOTeHHH H llOJIH 

H COAep!HT TOJILKO ~HKUHH, KOTOpue AOJIZHU c!UTL HenpepYBHUMHo 

3anHmeM (8) e~e B OAHOH ~opue 

), (1_ + !:J!_ ')JL 
e = J. 

]) 
j_ +(Ti! 

(81) 
) 

A 
H3 KOTOpOH BHAHO, qro ~JIH Heoclp~eHHI e B HYJIL B U9Htpe • 

( 1--0 ) cne,~~y eT noJIOZHTL :D = 0 . H3 :(nCCMOTpeH~n acmmTorH

KH pemeHHtt cluno nonyqeHo/7 I, qTo 

:. .t 1.. .2.. 
.])= xm+k(;.-J<.£ · (9) 

~?-

6 

~ 

,?' .... 

t~. ·~· 
I . 
I 

He HMen ToqHoro·al 

pemHJIH ero qHcJieHE 

X.,~ ..2. 

>. 
4>yHKUHH e. HHr~E 

~OCTHraeT MaKCKMYl 

OHa .c!OJILme e~HHHUl 

npH I~ 0 • q>yHKI 

AOCTHraeT HHHKMY!a 

CTpeMHTCH K cleCKOI 

BO BCHKOM cnyqae ,1 

TaKHM oclpa30l 

He· HMeeTCH TaKlte C 

CKaJIHpHoro H 3JieK~ 

Be~er cedi cne.l&llm 

l::. ~ 
r-

(SA eeL nonoxeHo )j 
!' .·) 

Te ~aRTY, qTo e 
( B OTJIHqHe OT pen 

BHYTpeHHee pemeHHE 

C fiOMOIIll>D BBeAeHHS 

CTOpOHHHX CHJlo B C 

BeJIHqHHY ( 3~eCL I: 



!3 

I .· E r. 1
. (7) 

If,::;- . .t .t • 
r-x'i · · 

IJlBKTplitl eCztHn 

: BH,l{ 

.:_it e ).. J HJ!H 
) 

I J ~-· .· 

: JfEL) • 
_r.L) 

(8) 

~··,HHTerpaJI. OCTaeTCSI 

t~H~g) H 3apSI~OB • 
ITeHHSI H llOJ!II 

dllTL HenpepHBHllMHo 

' ' 
{ _,. 

. B HYJIL ,B .neHrpe 

.CCMOTpeHHII aCHWITOTH-
, !" ; . . 

(9) 

He HMesr TOtmoro aHaJIHTHt~ecKoro pemeHmi yp8.BHeHHH ( 6), Mll 

pemHJIH ero tiHCJieHHO ~Sl 3HatleHHn 

x...~.2..= 1). ~'-~L~) xC-:L q1. k.:tm-"'. 

>. 
~YHKUHSl e HHr~e He OdpamaeTCSl B deCKOHetiHOCTL, 

>. 
~ocuraeT Ma.KCHMYMa ( e IV .3,8) npH rv "" I,4 ~ ' 

(IO) 

OHa _dOJILme e~HHHUll npH f" ~ 0,85 )< M,... H CTpeMHTCSI K HYJIIO 
y ' 

npH 1-Q • ~yHKL\HSl e. HHr~e He OdpamaeTCSI B HYJIL, 
. y 

~OCTHraeT MHHHMYMa ( e. r./ 0,09) npH f~"" 0,85 X./11.; , 

CTpeMHTCSI It deCKOHetiHOCTH npH l-- 0 H MeHLWe e~HHHUll, 

BO BCSIKOM cnyqae ,B odnaCTH, r~e e_A :;::> I. 

TaKHM odpasoM, B 3TOM pemeHHH ropH30HT OTCYTCTBYeT. 

He HMeercsr TaKx:e ocodeHHOCTen ( npH I> 0) B noBe~eHHH 

cKMSipHoro H sJieKTpHtleCKoro noJien. ~YHKilHI ~ npH r--- 0 
Be~et ced11 cJie~DDIHM o6pa3oM: 

l ::: o, ~ =t- - o 21. + o o c; r- o 1 o 
!'"' ) ) } 

1 
i + ... 

(II) 

(3~eCL llOJIOll:eHO )cltt-=i.). 

Te ~PaKTH, tiTO e.>.> i npH r-~ 0,85 )(ht. H tiTO ]) .. o 
( B OTJ!HtiHe OT pemeHHII ~Hm~pa), ll03BOJ!Slt· HaM llOCTpOHTL 

BHyrpeHHee pemeHHe 6e3 oco6eHHOt:T€n. "pa3uepa" R_ ~ 0 ,,9>t~tt..-

c IIOMODILD BBe~eHRSI "nHJieBH~Horo" 3apsrJ:eHHOrO BeJlleCTBa 6e3 

CTOpOHHHX CHJI. B CaMOM.~eJie, Ha rpaHHUe HMeeM ( HenpepL!BHI:le) 

BeJIHtiHHll ( s~ecL nonaraeu Xttt-; 1.) 



>. V I e = i 2 S"" • e.. = 0 0 9i . V = 0 2CG · :C = 0.2 '13 (12) 
I) ) ) I) I' 

Bue!epeM <lJYHKilliiO . Y ( r) B Blm e 

'Y{•)-= A r- 1s-+B. (IJ) 

Tor ,Ita ycJioBIISI HenpepHBHOCTII \) II 'Y 1 
,ItaiJT {I(_= C?, 9) 

. exp (A l(i~+ B)= 01 05j .I (14) 

15 A R: 1'1 = o.~ 1. 6'C . 

OTCIO,Ita onpe,I\eJISIIOTCSI A := 0,078; B "::::: ..;2,41. Kpoue 

Toro, BHC!epeu ( HenpepuBnyv Ha rpaHnue) BeJinqiiey >c..tV'f-' 
B ¢opue 

xJvJJ. = 11g A r 1 
'(. (i5) 

Tor,Ita 3JIOKTpHqecKOe noJie dy,IteT CWHTO aBTOMaTnqecKH B CliJIY 

ypaBHeHIISI 3llnrnTellna >, 

· -v , 1, 11 ;t.. v' 1.-e 
k.e ('f') = K-tV -,- - ,-2-- .1 

( 
OTKY.Ita, BBH.ItY (8 ) 

fL e.-" ('f~2- == x (v)!L +; (v'J!L 

llOJIOl!tliTOJI:bH OCT L llJIOTHOC TH MaCChi YCTaHOBHM C nOMOI!l:bD ypaBHe

HliSI 3l1HlliTOHHa , , 
C

o >-) ).. +V 11 ):t a JTK. e J f == - 2. .rq V 
/'"' J 

8 

i 
¢ 

J 

1 

1;. 

); 

·. 

I 
V!Jllf, B CliJIY (8 .) , Ta.It 

. A 
J.;rK-e f = 

TIO,!tCTaBJISISI BhlpaxeHHSI 

. )... . ' . 

8JT>U! ... f . j 

BCil,l(Y BHYTPH ( T.K. : 
. . ·(. 

TinoTHOCTH 3Jie~p~ecE 
6 

(npHC!JIIIlltOHHO) ""f. 
).. 

BO,ItOHHO e oqeBH,ltE 
y 

\I?yHKUHSI e MOHSIOTC 

Ha BOJIHqHHY tV 0,0( 

nocTpoenHe MO,IteJIH de: 

BUqHCJIHTL lfCTHHHhlti pc 
R. 

L- ]e~ 
0 

KOTOpiDl ,KOHeqHQ ,BeC:bl 

R.. = 0,9 k»t., • 

PaccMoTpeHHaH 3l 

onpe,IteneHHbiX cnyqagx 

MOrJIO dbl npHBO,ltHT:b K 

TipaB,Ita, B paCCMOTpeH: 

! 



(IJ) 

UJT . ( /(_ = q 9) 

(I4) 

(~5) 

C llOMOillLJll ypa.BHe-~ 

0 A I ,, v' rv·'Ji..· a.Jrrt...e p = V·+ I'V -t- __ ) k / . 
r-e-'~.2. r- --

no~cTaBnaa BupaxeHRH Bennqnu, nonyqnM 
>-

gJf)(l f, = 15 A r-j_ 3(1_5 e"£+-1-15,1-r) ~ O 
). 

BCil.nY BHYTPR ( T.K. 1. ~ e '£ ~ J. f)._), qTO R TpedoBaHOCL. 
) . 

nnoTuocTR sne~pnqecxoro n cxangpHoro sapa~oB Be,nyT ceda 

· (npndnnxeHHO) ,IV f (; R 3HaKOllOCTOHHHU BHYTPR BellleC-TBa. llo-
~ . ( Be,lleHRe e oqeBR,llHO - OHa MeHHeTCH OT I ,25 ,llO I B UeHTpe) • 
v ~YHKURH e MeHHeTCH oqeHL cnado, OHa yduBaeT K UeHTpy 

n:L5 
Ha Bennqnuy "" o,oo2 ( T.K. AI'\. = o,OI6). TeM CliMUM 

nocTpoeune Mo~enn des ocodeuuocTeit saBepweuo. HeTpy~uo 

BUqRCHRTL HCTHHHHit pa~C mapa; 
R..M L == je ~df" = ~go::J. ~m_,, 

0 
KOTOpllit,KOHequo,BeCLMa dnR30K K xapaKTepHOMJ' "pa3Mepy" 

R.. = 0,9 knt,.. • . 

PaccMoTpeuuaa sa~aqa HaBo~nT_ ua coodpallteune, qTo B . 
onpe~eneHHHX cnyqaax ~axe BeCLMa uanoe cxanapHoe none 

Morno dH npHBO~HTb K OTCYTCTBmJ "noBepxuocTH ropHsana". 

llpaB~a, B paccMoTpeHHOM npm1epe npn ncqesuoBeHHH cxangpHoro 



nomr ( G-- 0) HOp.l{CTpeM-pailcHepoBcrmlt ropH30HT eute .He 

,ll;OJilltell Clll IIOSIBHTI>CSI 1 T oKo f':;_ = )(. J'YL f- VX-2t~-/"'- 'it f.:l.. -

era "pa,n;Hyc "-npH )< 'l :t.,= jj_ )t~/lt .1.. CillO MHHMIIilo 3TO CJiyqail 
J 

Tai~ Ha3II.BaeMoil "rOJIOlt CHHry JISip!IOCTH 11
, He HaXO,ll;SII!leitCSI no,n; 

roplt30HTOM. He cqHTaSI TaKyJO KapTHHY CKOJib-HHCly,n;:& IIOCJIC,ll;O

BaTCJibHOit1 nee Ee Hs-sa Taro, qTo aHa HHor,n;a oelcyx,n;aeTcsr 

jJ,II/, 3aMCTHM 1 liTO B paCCMOTpCHHOil 3,ll;CCb 3a;:r.a.qe MOl!OIO 

ClbiJIO Clll OTBJieq:&CSI OT YCJIOBIISI CTaTuqecrwro paBHOBCClHI :D=0 
H IIOJiaraT:& SaT eM COOTHOilleHll:SI Mel!Qzy Jn-) G 'U G- ,n;pyrHMH. 

A!IaJIH3 ypaBHeHll:SI (6) npH COClJIJO,ll;eHHH YCJIOBHSI COOTBCXCTBHSI C 

HbJOTOHOBCKHM npHClJIHlii:CHl1CM IIOKa3biBaeT 1 qTQ H B 3TOM CJiyqae 

noncpXHocT:& ropHsonTa JIHr.n;e He oelpaeyercsr ( clJYHK!lRSI ;c. 
V-).. 

l1JIH tpyHK!lHSI e ' oelpal!leHHe KOTopon B HYJib 

CBH,ll;CTeJI:&CTBOBUJIO ClU 0 HaJIHqHll ropH30HTa 1 HHr,n;c B HYJib He 

oelpal!laercsy. 
. 1 

HyXHo saueTHT:&, qro npM aHaJIH3e CloJiee CJIOJmoro 

oeloeluteHHSI ypaBHeHnsr KJieilHa-rop.n;oHa -(ypaBHCHHSI B ciJopue 

rreapoysa19~uno aan,n;eao/ro/ o,n;ao qacraoe pemeHHe, oelJia,n;aiOI!lee 

ropH30HTOM. Ho 3TO 

)<. !~ 'L = j ~ b- .2.. 

meHMSIX. Booelute xe 

pemeHHe OTHOCHTCSI K CTporOMY COOTHOilleHHJO 

H BpH,ll; JIH HMeeT MCCTO np11 ,n;pyrUX COOTHO

U3BeCTHiie CBOil CTBa 3TOrO ypaBH eHHJ'I B 

KnaccHqecKoM cnyqae cnJI:&Ho noxoxH aa cBoltcrBa npocrenmero 

ypaBHeHHSI (2). ( B qaCTHOCTl1 1 CHHryJ!SipHOCTb B JleHTpe). 
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BTopoe cooelpE 

llOCKOJibKY OHO CBS!: 

Cles ocoeleHHOCTeil 1 

TeJia.vq9)(!n MCHI 

pa3MepoB noBepXHOI 

,n;o ){, m_.., f> B C BSI: 

qro " ecJIH ••• :~m: 

npHBe,ll;YT K OTEpiiT: 

sro Cly,n;er Epaltae· 

( Macce 3 .M.e c 

pa,n;JiYca HeltrpoHHII 

pasMep Men:&me )<.}1 

c Maccon IV CM(!) : 
eute He "TeMHHMl1 11 o 

reop11n. ITpan.n;a, B 

,ll;OBOJibHO ClOJI:&moil 

sapsr,n;a 3Jieitrpoaa 

ITpnHomy ClJiar 

npe,n;Jiolll:eHHYJO TeMY 



~ ropHSOHT ellle He 

t../X.2.ht .t._ X f!l... -

HMMHil. 3To cnyqau 

e HaXO,l\HIIlSitCH TIO,l\ 

[b-HHdy,l\h TIOCJie,l\0-

irHOr,l\a odcyx,l\aeTca 

~:& sa,rr,aqe uol!tl1o 

~0 paBHOBeCH.II :D=O 

C. 'U G- ,IIpyrHMMo 

lBHH COOTBeXCTBH.II C 

to H B 3TOM cnyqae 

:a ( rpyarunra ~ 

i B HYJI:b 

L, HHr,l\C B HYJih He 

onee cnoJmoro 

BHeHHH B r!JopMe 

pemeHne, odna,IIaDIIlee 

TporOMY COOTHOmeHHD 

npH ,I~pyrux COOTHO

ro ypaBHeHHH B 

itc~Ba npOCTeitmero 

CTD B 1.\eHTpe). 

BTopoe coodpallteHHe HOCHT donee Mo,l\eJihHHit xapaKTep, 

TIOCKOJibK,Y OHO CBHSaHO C KOHKpeTHHM nonyqeHHHM·pemeHHeM 

des OCOdSHHOCTeit H des ropHSOHTa. neno B TOM, qTo "pa,II:tfYC" 

TeJia ..... q 9xm. MeH:&me BCSX OdHqHO OdCyllt,l\aeMHX BOSMOlltHt!X 
r;. - i ){ m_., pasMepOB noBepXHOCTH ropHSOHTa, npOCTHpaD~XCH OT ~I~/ 

.I\O X.I'JIV .; B cBHSH c 3THM IleHpoys, HanpHMep, nHmeT , 

qTO 11 eCJIH • • • HHTSHCltBHble TIOHCKlt B dmll!raJtmHe rO,l\li He 

npHBe,IIYT K OTKpbiTHD TeMHIIX "od~eKTOB" C MaCCOit dOJI:&me 3ft!~, 
3TO dy,l\eT'KpaitHe "Hey,l\OdHbiM11 ,1\JIH CyllleCTBYDIIleil TeOpHH" 

( Macce .3 Me cooTBeTCTByeT /7- ,v 9 KM, T.e. nopa,l\Ka 

pa,II:tfYCa HeitTpOHHhiX SBeS,l\) • IlonyqeHHOe S,l\eCh pemeHHe HMeeT 

pam.1ep ueH:&me )<.rn..., • 3To osHaqano dH, qTo ,IIallte od~eKTH 

c Mac con IV 6 M(o) MorJiH . diiiTD oraKoro lite pasMepa H Bee llte 

ellle He "TeMHHM:ti" • 3TO MOllteT dHTL BTIOJIHe "y,IIOdHbiM" H .,ll;li.II 

TSOpHH. IlpaB,IIa, B paCCMOTpeHHOM npHMepe Od~eKT HSC db! 

,1\0BOJI:&HO dOJI:&mo,it 3JieKTpHqeCKHit SapH,l\ - B pas:M:epe 0,1\HOrO 

sapH,IIa 3JieKTpOHa Ha I0-6 rpaMMa TIOJIHOit MaCChio 

IlpHHOmy dnaro)tapHOCTJ> nporp.M.A.MapKOBY sa 

npe,IIJIOllteHHYD TeMY H TIOCTO.IIHHOe BHHMaHRe. 

,,, 
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