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I. BBFJ@UlE 

,lJ;m ycrreI11Horo pemeHIDI pR,na aa,naq smepHOH ¢naIIBn (B qacTHOCTll, 

TpextraCTll'llll,IX ypaBHOH:m!: ~a.nneeBa) B03HJIBaeT Heo6XO,UllMOCTh B 

IlOCTpOOHllll ,UOCTBTOqffO RoppeRTHLIX cenapa6eJU,HHX npll6JIIDKemrn .nmr 

.llByxtrac:rntm11x b -MBTpmi:. 0,uHm.i na aqxpe1tTHBHHX cnoco6oB nonytreH11.fI 

TBRHX npnelJIIDKeH:m!: JIBM.OTCJI HCITOJib30B8HHe co6CTBOHHHX qiyHRUl'lii 

JI,llJ)B llHTerpaJibHoro ypaBHeHHJI JillITIIMBHHa-ll:mmrepa, ROTOpHe 

BnepBHe 6HJIH no.npo6HO pacc~OTpeHH BaiiH6eproM /I/. 3Tll <liYHRUl'lll 

Y.UOBJIOTBOpmoT CJIO.IJYK)IJlOMy llHTerpaJihHOMy ypaBHOHmo: 

A1t. tn, = - l!JlEJVrn.. , er> 
r.ne ·Y(E) - ,nByxqacTHqHaJI ¢YHRUHR I'p11Ha, -V{'2-J - noTeHUHaJI 

B38llMO,nelkTBIDI, ,nJI.fI orrpe,neJieHHOCTll rrpe.nrroJiaraeMHii ITpllTSirHBBIOll{llM 

,UM BCOX -t • 
YpaBHOHllIO (I) MOJKHO rrpll,n8Tb CllMMOTpn~ff Bll,n, OCJIH BBOCTl'l 

HOBHe ¢yrrnunn fi : 
th, -::; v'h. rn-) <2> 
A11,fn-::: -V'k ·Pd (EJ v'h. ':In. <3> 

ilpll OTPID.18TOJihHHX imeprIDIX [:-,(, Q smpo llHTerpaJihHOro 

yp8BHOHHJI (3) BOIJlOCTBOHHO, Cl!MMeTplltrHO ll IIOJIOJKllTOJibHO, CJie,no

BBTOJihHO, co6cTBerurue aHatreHIDI AJt. Bel!leCTBOHHLI H noJio.lltnTeJihHLI, 

co6CTBOHHlle ¢YHRUllll fl~ T8Ja;e BemecTBOHHll ll o6pa3YIJT ITOJIHYIJ 

OpTOHOpMHI)OBBHHYIJ CllCTOMy / 2/: 

(;fn, J :f1t1 J-== t till/. (4) 

,lJ;m rroJIO:!'iHTeJILHHX auepr:m!: E>O R.npo ypaBHeHM (3) ROMITJIOKCHO 

ll H08pMHTOBO, o,nuaRO BMOCTO ypaBHeH:m!: (I) ll (3) MOJKHO l)8CCM8T

pHB8Th ypaBHemm C Beu;ecTBOHHHMli smpaMH: 
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An- f1i-= - PJE [eJyt/'tt, J 

Xt,,fti -= - v'h .. .ff2leJ v'l1- 11i .J 

r,n;e YE {G.)- rJI8BHOe 3H8TieHHe <PYHRunH "I'pHHa {/(Ej. 
YpaBHeHHe (6) l!MeeT BemecTBeHHHe co6CTBeHHUe 

(5) 

(6) 

3H8'!eHruI II 

BemecTBeHHile co6CTBeHHlle <PYHimHH, y,n;oBJieTBOpsIDtnHe ycJIOBm:> 

opTOHOpMRpoiiaHHOCTH (4).' 0,nHaRo sr,n;po aToro ypaBHeHH.ll rrp:11 E>O 
He SIBJISieTCJI· 3H8ROOrrpe,neJieHHUM, Il08T0My C06CTBemrne 3H8'!eHim 

MoryT 6HTI,·'3H8ROilepeMeHHUMH. · B 3TOM CJiyTiae IlOJIHOtt CHCTeMott 

co6CTBeHHHX <P!'/HRWIH ypailiieHH.iC(6) B cMHcJie pasJiollteHHSI 

rHJII,6epTa-I!hlllmTa 121 CJie,n;yeT C:'IHT8ThCOBOeyllHOCTI,<PYHRIU{tt, 

cooTBeTCTBYJOlllHX RaR noJIOJKHTemHHM, TBR H. OTp:imaTemIWM ·co6cTBeH

HHM 3H8'!8HMM~ OtieBH,11,HO, 'ITO ytl8T'3TOro o6CTOSITeJII,CTB8 ,IJ;OJillt8H 

BJililiTI, Ha· 'CXO,IJ;l!MOCTI, pasJIOlleHHit no BemecTileHHHM <PYHRWISIM 

BattH6epra. HIDJCe (n~parpaq, 2) B R8'!eCTBe rrpl!Mepa HCilOJil>30B8HIDl 

T8RHX <PYHimd 6y,n;eT paOCMOTpei( TO'lHO pemaeMidL CJiyTiatt, ROr,n;a 

noTeHUHaJI V SIBJISieTCSI rrpHTSirHBBJJUU™ noTeHUHanoM·npsIMoyroJibHott 
' ,. ~ 

q,OpMll. B naparpaq,e 3 p8CCM8TpHB8eTCSI 6oJiee CJIOJKHHtt CJiyTiatt - rrpH-

TSirHB8IOmml llOT8HUH8JI XJRaBH. ,ILJISI 8TO:rD ll0T8HUH8JI8.B pa6ore ( 3/ 

6HJIH paCCMOTpeHij TOJihRO_._IlOJIOJKHTeJihlll:l8 coc5CTBeHHHe, 3H8'!eHrur, 

'ITO rrpn:BSJIO R IlJIO;lCOH C_XO,nl!MOCTll_ p83JIOlteHHSI. K-MaTpmtH no Be~ 

mecTB!3HHHM <PYHR~li/IM Ba:ilH~epra. ]3, ,n;ettqTBHTSJihHOCTH, R8R IlOR838HO, 

B nn. ? H _q, T8RHe p83JIOJKeHrur o6JI8.D;8IOT· B8CI,M8 XQpomefi C,:l~P,IJ;l!MOCTh!O, 

ecJIH H8,n;JieJK8IllHM o6pa30M Y'!HTHB8IOTCSI R8R IlOJIOJKHTeJILHH_e, T?,K.,,H •," ,, 

OTp:imaTeJILHUe, ,C06CTBeHHll8 3H8'!eHrur. 
\. ,,i 

'-.·_1a,- ''ii. r 

2. IlOTEHI.UWI IIPRMOYI'OJII,HOfl «110PMH , --,, r: ~. 

PaccMOTpllM rrpHTSirMBa10~hl\
1 h6i-~iri:ili~~' npm.!OY;OJI~Jritt · ~opin.. 

t, , 

OrpaHH'!HMCSI TOJibRO s -COCTOSIHHeM H aan:HWeM ypaBHeHHe (5) B 

~Hq,ipepeJ-mH8JILHOtt ~OpMe: (4 

' '. 

u~ +[1<-i + ~ 1 Un -=OJ 12.:~&._j u: +1<h11,-=0j (7) 
An 't..>«_; 

r,n;e Jl.f--= E ?-~ ll1t:?., 'f11 , rrplit!eM IPYHR~Hl'.I Un. Y.llOBJIOTBOpsrnT 

CJIO,nYJ!)lllliM rpaHM'IHHM YCJIOBMRM: 

UtLlo/;.~ Ut,,, /_'l ➔ ~J""" UfK.2 · (8) 

lfa (7) M (8) CJIO,IIYOT, 'ITO COCiCTBOHHLIO <PYHRI.UIM 'ftz.. HMOIOT BMJ(: 

V'nltt.f-= ~ ~ih~n'l- J 'l'E'!t:, fwl'l./7- B; t.cJ'l:."-1 rz.-,.~i (9) 

r,n;e 11-n, 811, - HOpMHpOBO'IHHO ROHCT8HTH, cln. - Kopmr Tp8HC~OH,llOHTHOro 

ypaBHeHM d,_ f -:J.. 

i' ff 9C, 0., -=. - -Jl. ,!-,-I< a,- • ( IOa) 

,ILJISI Toro, 'IT06H orrpe,neJIHTb BCe COC>CTBOHHHO 3H8'!0HIDI, H006XO,IJHMO 

Y'!eCTl> TaKJKe H MHHMHe pemeHrur ~-: [ 0 ypaBHeHM ( IOa) : 

:l, 'h i ft'" dfl -: - JC(; )lf'l., , (IDB) 

Co6cTBeHHHe 3Ha'!eHfur An.. cBSisauu c pemeHl'.ISIMH ;;£.tz
1 

( 11 ypanaeHl'.lfi 

(IOa) H (IOB) CJie.nYJ!)ntl!Ml! COOTHOWeHHSIMl'.I_: .. 

Vo ,v ~ v').. , Vo _ Y'- _ "1-
,\'1, -=. ~ 11 - I' ,) x;;: - ~ Q )'I I'- • 

TaRHM o6p830M, yp8BHeHHe (IOa) orrpe,neJISieT RBR TIOJIOJKHTeJihHHe, 

T8K H OTp~aTeJII,HHe co6CTBemrne 3H8'!eHM, Tor,na RaR ypaBHeHl'.le 

( !On) - TOJILRO OTp:imaTeJirnoe. IlpH Ket< llj'!. HMeIOTCSI TOJibKO IlOJIO

JKHTefilHHe COC>CTBeHHHe 3H8'!eHHSI. IlepBoe OTp:imaTeR&HOe C06CTBeHHoe 

3H8'leHHe d./>,i ~- - D'O l!OSIBJISieTCSI rrpH ~e:,-: Y-/1.., , 38TeM _c 

yBeJIH'leHHeM ~ CJie,nYJ!)UUie OTp:imaTeJILHUe C06CTB8HHHe 3H8'!8HIDI 

1/,xt\ - - U0 Ciy,n;yT B03HHK8TI, rrpli fl !l --::; {f..tt-i.j'f' /1-, 
CoCicTBeHHue sHa'!eHHSI Ah HMeIOT rrpocTofi ~H31'.1TiecRHfi CklllCJI. 

.llefiCTBHTeJII,HO. 113 (7) 11 (8) CJie,n;yeT. '!TO ,!, l>,n, RBJISieTCSI MHOlKl'.I

TeJreM, Ha ROTOP!lll HeoCixo,nHMo yMHOlKHTL ncxo,llHm1 ITLTeHI.UiaJI V (rzJ 
'!To6u rrpn ,n;aHHofi :rneprnn E> 0 :riJISI cpa311 pacceSIH1ur O" HMeJI:i 

MeCTO paBeHCTBO! 

f-== ~ (tti.-i}TT/;i 
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B 'I8CTHOCTH,. 0Tp:IU{8T8JII,Hll8 co6CTBeHHUe 3H8TI8HRII ,J !'). h ➔ -~ 

TP8H~opr.mpym npm.i:oyrOJII,00 npHTJll'lIB8Dunrll: IlOT8HnR8JI B OTT8JIKH

B8T8JII,Huff TBep,nuff I<Op, ,nJI/I I<OTOporo O;:: - 1l.lt. :IE 

POJII, 0Tp:IU{8T8JILHHX co6CTB8HHl:DC 3H8'I8Hliil HJIJllOCTpnpyeTcH 

Ta6JIID.{eil I, B 1<0Topo:ii .nmr npmvmyrom,Horo noTeHIU1aJia ( Vo = 1. cp-!l. 
H a '::: d_ 'f') B 38~HCHMOCTH OT n,_, npnBe,neHU np.H6JnllteHHHe 3H8'I8HRII 

t f3 l =- { ll /I<n, {E) I K.}. , -- (II) 

r.ne l<ti.l~}-cYMMB It, rrepBHx cJiaraeMUX B paaJiolltemm 1( -Ma·TP:imu 

no co6cTBeHHHM 4JYHRUID™ 'rn, ( 9) : 

1<(E J = ~ -1. Vl'f'ttl~J>< 1hl~J1v: cr2> 
· n. d.-Anti;J · 

KaK B.H,nHO .Ha T86JIImH I, BKJ.Ia,n OTplIIJ;8T8JII,llliX co6CTB8llllllX 

aHS'leHmt B paaJiollteHmr (I2) Bec:&Ma aHa'IBTeJieH B MOllteT ,nocTHraTh 

6oJiee IlOJIOBHHH TOTIHoro 3H8"I8HM CJMM!l. CTPOKa, COOTBOTCTBYJ)lltBH 

fl,=6, IlOI<83HB88T cymeCTB8HHOe BJIIDllIBe H8 cxo~opTI, ~83JIOllt8HRII 

(I2) OTplIIJ;8T8JII,HOrO C06CTB8HHOro 3H8Tiemm, onpe,neJUleMoro 8,IU!HCT

BOHHHM ROpHeM ypaBHOHRII (IOB). 

• B CBHSH c ITHM OTMOTIDd eJieJ13Dmee JID6DilHTHOe o6eTORT8JII,CTBO: 

,nJI/I noeTp08H1UI IlOJIHOtt CHeTeJm .B8~eTB8HHIU ~HJO.Url!; BalH6epra 

np.1! IIOJIODTenma BHeprlUIX He06XO,IUD,IO p8CCM8TPll8Tb 1t8K 6ecxo..; •. 

H8,myl) noeJie,nOMT8JII,HOeTI, Bee 6o~ee rJiy60KHX np1!TJll'1!B8JXllHX 

llOTeHitJ!BJIOB {>.n > 0) . T81t JI 6te:itoHe,myD noeJie,nOBaTeJU,HOeTI, 

Bee 60.11ee BHeOKHX OTTaJIKuaTem,ma noTeimii:aJto.13 (Att <rj . 

• 

: I 

I· . I . .. ~ U) 
~ II .!!t II 

t ti ~ s 
i 

. . 
tsi ,-.,.. ,-.,.. • 

N o Ill 
~ '1 t! 1:1 -~ 
;~ ........ c:o 
P) m ~ ~ ~ 
Ill II a, ~ !il ~(:i.t_ . 

0 ~ Q) ~~~mma 
~ iD B. Q) f;;- Cl) 

'"'':i( 15. Ill m ISi m 
,3~(1),-,.P) 

I 1 .! m 2 1 
m~9a111~ 

I
P>~o-8~il! 

1 1=20"-'G> 
0 0 I:( 

Cl Q) ,... ! 
l~;~g. 

,,;iiJ 

i8 !li 0 

! ~ ~- f;; l 
~H, ,~a~ 

I>' g Q) 0 
~ l!!' ~ .1=1 
I:<: 63 p, l:Q 

t:: 
0 '"' . 
tn 

~ 
~ 

...... ,~ 
t:::. 

0 --.::: 
'<I' 

C,::, 

~ 
-Ilic. 

t:: 
0 -< 
C') 

~ 
~ 
-l~ 

c::: 
0 --.::: 
C\I 

~ 
~ -,~ 
c:: 

0 ~ . 
t-i 

Cc:, 

~ 
-Ile 

t:: 
~ 

H 

0 ~ 

~ 
-\:ic 

~ c::: 

7' 

H ~ ~ c-- a N 
C\l <D '<I' Cl') 
c-- tn H 8 a D 
0 a 0 0 0 . . . . 
0 0 0 0 0 0 
I I 

en N l!) en H tn l!) 
c-- ~ en Cl') l!) en N 
'<I' tn <D ~ 0 H 
0 H H H N N 
0 0 0 0 0 0 0 .. .. . . . 
0 a o: 0 a 0 0 

co ~ ~ ~ N en tn 
0 E:i H 0 0 
H o, 0 0 .. .. .. .. 
'r 0 a 0 0 

'<I' Cl') N Cl') '<I' <D 
<D l!) co H N Cl') 
0 t(3 tO c-- f:;j c--
H ~ N N 
0 a a 0 0 . . .. .. . . 
0 0 0 0 0 0 

0 C') ~ C') ij en 
H m tn Cl') 
co H 8 a 8 Cl') 
O· 0 0 H . . .. .. 09 D 0 0 0 

'<I' C\I ffi '<I' l!) ~ H 

~ tn c-- c-- C\I 
tn tn tn tn '<I' '<I' 

H ~ H-·H H tn I.() 
0 0 0 0 0 a .. .. .. . . 
0 a a 0 0 0 0 

'<I' 

~ 
C\I C') tn Cl') 

H en tn C') Cl') 

~ 8 8 8 '<I' 
0 . .. o .. 00 0 0 0 

-~ ~ H ~ tn 'S;jf c--
c-- co co en en 

I.() tn tn tn ~ '<I' '<I' 
0 0 a a H H . .. .. .. . 
0 0 0 0 9 0 o, 

c-- ~ c-- H a ' Cl') H ~-~ tO ~ N 0 0 .. .. . . .. 
o· 0 0 0 0 
Cl') en tn 0 1-1 Cl') 
Cl') C') tn <O <D <D 
I.() <D <D <.O <D tO 
er) ,Cl') C') Cl') er) Cl') ... ·, . .. . . . 
0 a 0 0 a 0 

<D 0 C\I Cl') 0 .,. 
Cl') I.() l!) co tn 
0 '<I' H 0 0 
'<I' 0 0 0 0 ... .. . .. 
0 0 0 0 0 

c-- en tn <.O c-- c--
C)') Cl') '<I' '<I' '<I' ...:, 
'<I' I.() tn I.() tn I.() 
I.() tn tn tn , LO :~ . ~ 

0 0 0 n o 0 

H N er) 'S;jf tn <D I 



3. IIOT~ _mABll. 

PacCMDTPHM 6onee cnol!l'.Hlltt CJIYl!afl:noTeHUHana, He HMeromero 

aHannTnqecKoro pemeHIDI,- noTeHWiax ilKaBII •. Kax YKB31lBanoch Bume, 

;n,1If! aToro ~oTeHWiana B pa6oTe / 3_1 paccMaTpnBanoch pa:prollteHne 

1( -MaTpm.(ll no ~YlIKIUUIM BattH6epra, o;n,HaKo He 6uno TIOJIYl!eHo xopomett 

CXO)J,liMOCTll, TaK KaK He ~llTllBanncb DTpHUaTenbHUe co6CTBeHHlle 3Ha

qeHllH. 3a;u,aqa H8XOJK.neHIJJI co6CTBeHHUX ~ymmmt ll co6CTBeHHllX 3HaqeH:im 

n pa60Te~l3/ 6una CBe;n,eHa K pemeH:im c noMouu,D qncneHHoro HHTerpn

poBaHM HeKOTOpDrCl HeO;n,HOpO;n,Horo llHTerpanhHDrO ypaBHeHIJJI. TaKaH 

npoue;n,ypa, KaK HaM KallteTcH, He Bnontte no;n,xo.nwr ;n,na sa;u,aqn ·nocTpoe-

.HllH CllCTeMU OpToroHanL~X co6CTBeHHllX qiyHKUHff. B 9TOM cnyqae 

y;n,o6HO ncnonb80B8Tb BeCbMa_npcicTofl ll aqqieKTllBHllH MeTO)J, npn6nn

llteHHOH.~KTDpll88UHll ~ypne-o6pa3a llOTeHUHana, OCHOBaHHUfl_Ha 

ncnom,3oBamm: npHC5JIIDJteHirux rayccoBCKHX KBa;n,paTyp: 
a,o . 

Vt ( f/-} -;:; .£ itJ'l- je { PY V l ri] it lK'-) -= 

:;:: ~i v,j,{PZi) ja{K1l.t}, (!3) 

r;n,e Vi, il..z - COOTBeTCTB8HHO Beca. ll yanu rayccoBCKOtt' 

KBa;n,paTypu. 3aMeTHM, qTo ;n,na noTeHitlfana. IJKanu neca Vt BllP8.l'.81lTCH 

aHSJIHTR118CKll qepe3·nonHHOMll Jiarrepa. 3TH Ee Beca MOlEHO HCllOJII,-

30BaTb ll )J,1If! ;n,pyrnx llOTeHitlfanoB (Hanp:l!Mep, XllnhTeHa, CaKCOHa~ 

By;n,ca), Bll)J.enHB ll3 Hnx cooTBeTcTByrouurl!: MHoxnTem,·. ConocTaBneHne 

c TOqttllM BIIpallteHneM :U.1If! qiypLe-06pa3a TpHnneTHoro noTeHUHana 

KRaBu noKa3ano, qTD npn N"- 30-l/Onpn6mmeHne (!3) xax ;n,na l-=O 
. . ·, • • J 

TaK ll )J,1If! BllCllIIDC napunanhHllX KOMllOHeHT ctrPaBe)J,}IllBO C TQqHOCThID 

;n,o HeCKOJII,KllX ,npoueHTOB B mnpoxoil o6nacTn'. ll3MeHeHM p ll JI. 
(nnnoTh ;n,o ~-1). 

a. 

Ilo;n,CTBHOBRa pa3XOl[8HHJI (I3) Henocpe;n,CTBeHHO B ypaBHemre (5) 

npHBO,nl[T R np:e:CSxneHHOMY Blijl8.l'.~'1_1) ~ co6CTB8HHHX cliYHmnrll: 

'Y11.ll, eJ: - f11.w E: pi. f;t v/1-itt p7..;) c'L111{e). (I4) 

Ko9qqJBW1eHTH C ''{1 lE} onpe;n,eJlSllTCH cne,IlyDltllM o6pa30M: 

C ~.,le I:- 1 r· [f'·df i e [fl:) 'l'1t- l f, E)'= v/• 'r.1'4, E)) (IS) 

H Y:U.OBJI8TBOpJD)T O;n,HOpO;n,HOff CKCT8M8 XHHeflHllx ypaBHeimft: • N . . 

~ [A-n lFJ ti; +(Y, Vj) 'Ii. /}I { '2.i, tz.J, E)} c1rc1tE)~°' crn> 
; llti t. E}-:. !.j""p'LJ.P t£{P"'}ft(p'1l . . (I?) 

11e ~'- 1 ' -r: o 1 E- ft. 
TBKHM o6p830M, npH6Jimltemre (13) ll03B01If!8T, cornacHO (I6), 

CB8CTH pemeHHe ypaBHeHRR:_(5) R aa;n,aqe onpe;n,ene:ima: C06CTBeHHllX 

3HaqeHJdt K C06CTB8HHllX B8RTOPOB Cm.!M8TpHqHOfl Be~eCTBeHHOtt MaTPHU!l 

{V; Vf jt/t -!Jt (t~ 'lj,E}. YqzTuBaH opT0Hopr.mpoBaHH0~1, co6cTBeHHUX 

B8KTOpOB elf ~ COOTHomemre (I5), HellOCJ18)J.CTB8HHO llOJIYl!BeM 

cne;n,yD111ee YCJIOBH8 OpTOHOpMllpOBBHHOCTH npz6mmeHHHX C06CTB8HHHX 

~ ~: II . 

;. cl~l(t:.) co,!l(E} ,::::; L. Vt 'rti {'l:, E.j 'f,it (2.:, E} ::= J h, n '· (IB) 
~ " L l,-=d. 
B KOOp;n,:e:HS'l'HOM npe;n,CT8M8HKK ~YJU(UHH _'flt,, cornaCHO q:4) n (I?) t 

HM8DT BH;n,: . II ~ . {ti,/ 

f,. 1,z_ E.}:. - f '"'/ r Vi '- -!ft {rz, 1l,1 ,;.j c t le). (Ig) 
Cl, l. I . JI tt u;;. '-::4. 

3aMeTHM, qTQ nocne;n,Hee Blql8X8HRe MODO llO~Th Henocpe;n,CTBeHHo 

H3 YP8BH8HKH (5) B xoop)J.HHBTHOM npe;n,CT8BneHnn. O;n,HaRO B BTOM 

CJIY'Iae B03HHR88T Bonpoc O 38ROHHOCTH npHMeHewm rayCCOBCKOtt 

RBa)J,p8TypH R ~-l'pllHa (I?) c 6eCROHe'!HllMll BllCmnMll npona

BO)J.H!lMH npk 1'.:=\ 't~ ,· nosToMy paccMaTPHBBeM!lfl MeTo,n Tpe6yeT 

)J,OllOnHnTemHoro o60CHOBaHHII. 
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Ilpl!MeHemm raycc0Bc1<ott RBa,!JJ)aTypH B npm:5JIID1temn1 (I3) Brromie 

38KOHHO Il 'AJIII 8TOro npil6Jilll!teHHJI cyinecTByeT oneHI<a / 4/ 

f v,{tK.}- iJ. V,Jtfpz;Jfe{~'lz)/< £11 ;;:i· c20> 
L,.. ~ -. . .. - ~- -. 

.I!Jm OTP!ll.l8T8Jil,HUX 3Heprntt H3 ycJI~B:rui: ·c2o)_cJie.uyeT / 5/CX~Wf~ 

MOCTb pemeHM (I4), II0.7IY'I8Hl10ro MSTO'AOM npH6JOOteHHOit !p8RTOpH38WIB 

(I3) Jl,!JJ)a nHTerpam,Horo ypaBHeHM (5), KOTopoe npn E..::.O JIBJISieTcJI -

qipewoJJ~MOBl,IM. CJie'AOB8~8JJLHO, 'AJIII OTpimaTeJThHHX 3Heprntt 6Y'A8T 

CXO'AHTI,CJI H pememie (I9). 'ITO onpa~,zornaeT B STOM cny-qae npBMe-
y ' !·, ' 

HeHHe raycCOBCKIDC RB8,!JJ)8TYP B HHTerp8JJI,HOM yp8BH8HHH (5) __ B KOOp~-

HBTHOM npe'ACTaBJieHnH. BBn,ny Toro, "ITO npil E~ 0 xapaKTep cHHcy

JIIIPHOCTeti Bl,ICllIHX JipOH3BO~HX '<PYHru.um I'pIDia TaKott ,ie, KaR' H npll 

E<..O , . MOl!CHO C'tJ'.HT8Tb, .'ITO 'AJIII; p~mem~ c'rn> 6Y'A8T llMSTI, MSCTO 

cxo~ocTL n npnrroJJOlltHTeJILHHX aHeprHJIX. 

B KatJeCTBe HJIJmCTP81\HH · naJJol!:eHHoro BHme MeTo.tia 6mm pacc'tJ'.HTaHH 

co6cTBeHH1,1e aHatJeHRFI An. H co6cTBeHHHe <l>YHKUHH 'f tL 'AJISI oTp~a-

Tem,Hwt ::rneprntt B · cnytiae rroTennnaJia XDm,TeHa 

V{rz.J -= Vo e- .M't.. 
e-r£'l. -d. 

(2I) 

KOTOpl:lit HMeeT· xopomo H3B8CTHOe TO'tJ'.HOe peme1me ~ S -COCTOJIHHJl. 

Ha pnc.I ~JISI 'AeBJITH rrepBHX co6cTBeHH1,1X aHatJem rroxaa8Hl,I BeJmtJrurn 

OTHOinenntt npH6HHJ!teHHHX 3H8'tJ'.8!1Htt >t',! {-('-·) K TO'IHl,IM All.. (- r~ 
cooTBeTCTOOHHo ~N =20 (rryHRTHpHHe JIHHIDI) ~ N =50 (crrJiolllHHe 

JIHHHH) npn ;HatJeHHJIX r = O,I; I; 3<F! Ha pHc.I BH,IUIO, "ITO 'AJIII 

nepBl,IX co6cTBeHHHX aHatJeHlrll An ( ft. ~ 6 ) npH # = 50 m.,eeT 

MecTo xopomee coBIIa'AeHHe MeJ!OJY npn6JI11XeHHHMH A(:') H TO'lffil,IMH At 
aHatJeHHJIMH.,B Ta6nime 2 rrpe,llc:raBJJeHH ,llBe rrepBHe co6C'l'BeHHHe 

!pYJIRIUlll, TO'tJ'.HHe 'fh.{'l.1 - 41-} H npH6JJIDK8HHH8 'fl:) (12., - 0~) 
Bl,l'tJ'.HCJieHHHe npn / = I, 5 qi-I n .N = 50~ 

10 , 

(N) 

\~ 
~ 
Xn 

.,,, 
f 

1,25 

\00 

If 
o:,s 

PHc. I. 3aBHCllMOCTL OT HOMepa fl, OTHomeHnfl rrpn6IDDKeHHoro 

3HatJeHHJI )/i/' 1(-: '{~ K TO"IHO~ 3H8"I8HHIO An l- r'l 'AJIJI IIOT8H

UH8JI8 XloJJ1,Tena ( 2I) c rrapaMeTpaMH ; Vo = Iqi""'.~, ,A< = Iqi~I · ,n:JISI 

,I\BYX 3H8'tJ'.8HHft tJUCJia rayccoBCKHX yaJJOB: N ~ .. 50 (!<pYJmH) H 

N = 20 (J<pecTHRH). llepea TOtJKH npoBe'AeHH Kpnnue - crrnomnue 

'AJIII N = 50 n IIYJIKTHIJH!le ~ }/ = 20. Unqip1,1 oxono xpnBux JKaau

BaJOT ana'leHne t (qi-I). 
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Ta6,m:ga 2. 3Ha'!emm B 88BllCEMOCTll OT 'l. (cp) lll3yx nepBHX 

npH6mmeHHWC 'fi,N}/'i.,-0~ (I9) B TO'!HHX Y'tt(rz.,-,~co6cTB8HHHX 

ipyJrnum1 .IV1H noTeHI(HaJia Xlom,TeHa (2I) ( Vo=_ lr2, ,/,< = lcp-l) npH 

#=60 H t = l,5I>-l. 

[~.] 'P.iN) 
1 ('t) l/1tr.) t/1,,(JIJ 

2('l.) l/1i(t.) 

O,l 3,5DI 3,663 -4,469 -4,896 

0,3 · 2,3?6 2,463 -0,8?9 -l,025 

0,5 1,550 1,662 0,49? 0,561 

O,? l,IOO 1,125 1,034 1,0?4 

0,9 O,?I? 0,?64 0,9?2 l,II6 

l,l 0,509 0,52! 0,930 0,9?6 

I,3 0,335 0,356 0,6?? 0,?88 

I,5 0,233 0,244 0,544 0,608 

I,? 0,160 0,168 0,404 0,456 

1,9 O,I09 O,II6 0,286 0,336 

2,1 0,0?61 0,08DI 0,214 0,244 

2,3 0,0529 0,0555 0,155 0,1?6 

2,5 0,0364 · 0,0386 0,100 0,12? 

3,0 O,OI49 O,OI57 0,04?1 0,0545 

4,0 0,0026 0,002? 0,0084 0,0099 

5,0 0,00046 0, 00049 0,0015 0,0018 

12 

PaCCMOTpliM )].8Jiee ITOT8HI(H81I IOKaBH C napaMeTpaMR, IlCilOJIL30B8H-

HUMH B padOTe / 3/: _ ~ '?- / 

v(rz../-==- 9 e ;'i , c22) 

9 = 65,246 M8B.cp, ~ = 0,6329 cp-~ 

Ha pnc.2 ITOR838H8 ,IV1H ~ -COCTOSIHWI 38BilCllMOCTh OT aHeprnn 

HeCROJibRRX rrepB!IX codcTBeHHWC sHa'!eHIDi A(~){£}, BH'!llcJieHHHX 

npH JI = 50 .IV1H IlOJIOlKHTeJibHblX ( E-=- l<'.'l. ) n OTplll.(aTem,HllX (Et -r j. ) 

:meprlrlt. 3aM8TliM, 'ITO )].lUI ITOT8HI(H81I8 IOI<BBH, ROTOpHfi UMeeT rJIB)].RYJO 

pa)].ll81II,HYJO 38BHCHMOCTb, OTplll.(8T81II,HHe co6CTB8HHHe 3H8t!8HWI 

( Alt-➔ ~ 0 ) , B OTJIH'!He oT. npRMoyrom,noil SIM!l, noSIBJI/llOTCR npn mo-

6oii :rnepr:im E>O, B t!BCTHOCTII, n npn 6eCROH8t!HO MaJiofi. 

B T861Illl.(e 3 npe)].CTBBJieHH npn61IIllK8HHble 3H8t!8HWI ' Vn t ii.I K) 
cpyp1,e-06pasa noTeHURaJia (22), rroJij"!eHHHe npn ytieTe /1, rrepBHX 

cJiaraeMHx B pasJioJKeH1'!Il V {K, i<J no co6cTBeHiruM ciiYHKUWIM Yi. (I9), 

Haii)].eHHHM npn /,/ = 50: -

V{K1K} -=-/1olvl1'o)-;; f (iolVl'fn}1-. (23) 

Pa3JIOlK8Hile (23) MOlitHO BHP83IlTL Herrocpe)].CTB8HHO t!epes co6cTB8HHble 

BeRTOpH Cl':/, onpe)].elUieMHe cncTeMoit ypaBHeHID1 (I6): 
~ N 

V(K1K}-=- L (-~ v,v,.1.l)(K'lt}C{f/),__ (24) 
n h.! · q • 

11:3 Tad,nmu 3 Blf.lUiO, '!T,O pa3JIOllt8HHe (24) xopomo CXO)].llTCSI .IVIH 

Bcex aHeprm!, ecJIH CYMMHPOBaHHe no n, npoBO)].llTCSI c ytieToM 

ycJIOBWI / A 1 /)} >.,-} > j>.3} > . • , • n t!TO BRJia)]. co6cTB8HHWC 

cpy!II{Wrli, COOTB8TCTBYJOIIIIDC 0Tplll.(8T81ILHHM co6CTB8HHHM 3H8t!8HilSIM, 

BeCLMa CYllleCTBeHeH npn K ~ Icp :rr aaMeTeH )].BlKe npn MeHLlllliX 

aneprliRX. Yt!eT )].8lKe dOJiblllOro 'lliCJIB TOJibRO O)].HilX IlOJIOl!rnT81II,HblX 

co6CTB8HHl1X 3H8'!8Him He MOlK8T odecrre'!llTL CXO)].IlMOCTil p831IOlK8HWI (23). 

.;~.:;-- 13 
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C IIOMOUU,IO co6CTB8HHHX /flyHKUID1 'f11,. ,ll,JUI IIOTeHIUiaJia KJKaBli (22) 

6!iJIU Haft.neHH T8KlK8 rrpH6JIID!teHHH8 3HatteHIDI $ -ql83li, cornaCHO 

BupaJKeHHSIM (II) H (12). 3TH sHatteHIDI S -ipasu xopomo cornaCYJOTCfl 

co 3H8'!811HliMH, rronyqeHHHMU rrpu t!HCJIBHHOM pemeHHH ypaBHeHIDI 

Illpe,unm•epa, 'ITO BIIOJIHe IIOHflTHO, T8R KBR ,ll,JUl M8CCOBOll J( -MaTp,mu 

HMeeT MecTO pasnoJKeHirn, rro.n,o6Hoe (23) H (24): 

~ iJ~=- ~ tA.I {iolVlr .. )t. = 
-i { II ;/~ ' . . (II./) f-

~ , - °2:. V;, Jot><.1zj c.;, • 
f;- i-A\1 ,::.-! 

B 38:KJIIlt!BHHe 38M8THM, 'ITO ,ll,JUl paCCMOTpeHHOro BHlllB MBTO.n,a 

B8CbM8 nalltHHM o6CTOflT81Il>CTBOM flBJiflBTCfl 38BHC:UMOCTI, pesyJibT8TOB 

OT qucna raycc0Bcm1x ysnoB N B pas110JKeHHM (13). Ha pHc.3 

rroRa3aHa saBHCUMOCTL oT N .n,Byx rrepBIIX co6cTBeHHIDC sHatteHmi 

,ll,1Ifl IlOTeHUU81I8 KlKaBli (22), COOTBBTCTBBHHO .U1Ifl II01IOJKHT81IEHOil 

sHeprHH E = 2,4 qi-2 u 0Tpuu;aTe1II>HOfi 3Hepruu E = - 2,4 qi-
2

• 

Ifa puc.3 BH.n,Ho, ttTo rrpn He6om,111ux ::iHattemmx N m.1eeT MeCTO 

pe3R8fl H HeMOHOTOHH8fl 38BHCHMOCTI, co6CTB8HHHX suatteHm1 OT # ~ 
JIHlllI, rrpu N"' 20 - 30 sTa saBHCHMOCTI> cTaHOBllTCfl IIJiaBHO:li:. B STOH 

0611acT11 sHatteHmi N npn6JII1JKeHHue co6cTBeHHHe sHatteHli/J: xopo1110 

arrrrpoiccm.rnpymca Irna.n,paTH'IHHM IlOJillHOMOM OT !./1,1 • lfa pnc.3 BH,ll,HO 

TaKl!te, ttTO sanucnMOCTL co6cTneHHHX 3HatteHnfi OT N rrpaRTvrttecRll 

0)1,IIH8ROB8 Iial{ ,UJifl OTpUll;DT81ILHIDC, T8K H ,ll,JUl II01IOJKHT8JibHIDC 

sHeprufi, 'ITO MOJKBT CnyJKHTb orrpaB,IJ,8HUeM HCIIOJII,30B8HHfi rrp11611u

JKeHM (I3) rrpu E> 0, KOr,ua fl,ll,pO UHTerpam,Horo yp8BH8HHfi (5) 

(D f -rrpe,UCT8B1I8Hl1V!) Heippe.n,r01IbMOBO. 

AnTopu BHpaJKaIOT c5Jiaro.n,apHocn ,Il,l!t.EaHry, B.E.EeMeny, B,E.EyHa

KOBY H <P.A.rapeeBy 38 Pfl,ll, Il01I83HIDC .n,nceyccmi. 
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