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A H H o T a u H g 

BbrBeaeHo HOBoe ypasHeHHe, B KOTOpoM ponb nepeMeHHoA, no KOTopoa npoHaBo-

llHTCB llH¢¢epenuHpoBaHHe, HrpaeT KHHeTH'IeCKaB aneprBB v- = 2 ( E - U) STo 

ypaBH9HHe SKBHB8JieHTHO OllHOMepHOMy ypaBHeHHIO llJpellKHrepa. J-iaAaeHa s -MaTpH

UB B 38MKHYTOI cpopMe K ee pa3JIO:>K9HHe B BH.lle BCeraa CXOllBLUKXCB PBllOB. 8 npo-

CTeAWeM CJiy'lae .. HyJieBoA 'IJI9H PBll8 llJIB MaTpHJibi $ 
COOTB9TCTByeT OTCyTCTBHIO 

OTpa:>KeHKB H COBnaaaeT C KB83HKJI8CCH'I9CKHM npH6JIK:>K9HH9Mo flepBbiA 'IJieH PBll8 

llBeT Haa6apbepHOe OTpa:>KeHKe 1 B '18CTHOC.TH1 cpopMyJiy
1 

llOJiy'leHHYIO 11. roJibllMBHOM"'-
/1/ ~ 

H A. 1\-\uraanoM • C noMOLUbiO apyroro paano:>KeHBB ~ -MaTpHuhi HaAaeHbi no-

npaBKH K cpopMyJI8M CWHB8HHB KB83HKJI8CCH'I9CKHX peWeHHil:o 
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OaaoMepaoe aepenRTHBHCTCKoe ypaBaeaHe UJpeaHHrepa 

'l'"c,.> +.<t [ E- Ucx>] t(x) =0 
( 1 ) 

Hey D06HO ang Bhi'IHCneHHR M8TpHUhl pacceRHHR, T8K K8K B 9TO ypaBHeHHe He BXODRT 

RBHO aMnnHTYDhi naaarorue.li H OTpa:>KeHHOH "BOnHhi H ero CTpyKTypa HHK8K He BhiD8....; 

eT TOPO ¢aKTa, 'ITO HMeHHO HepOBHOCTH noTeHUHana t{ (x) RBnRIOTCR npH'IHHOH B03HHK

HOBeHHR OTpa:>KeHHOH BOnHhi. 

B H8CTORIUeH pa6oTe -H3 ypaBHeHHR ( 1 ) BhiBODHTCR HOBOe M8TpH'IHOe ypaBHeHHe, 

B KOTOpOM ponb BOnHOBOH ¢yHKUHH BhiiiOnHRIOT 8MnnHTY Dhl naaarorue.li H OTpa:>KeHHOH 

BOnHhi, a He3aBHCHMOH nepeMeHHOH, no KOTOpOH npOH3BODHTCR DH¢¢epeHUHpOB8HHe, 

cTaHoBHTCR .. noTeHuHan"' V"' = i ( £ - U} . KoopaHHaTa X. cTaHOBHTCR BcnoMora-

Tenbaoa nepeMeHHO.Ii, npeBparuaRcb B yKaaaTenb nopRaKa, B KOTopoM pacnono:>KeHhr 

paanH'IHhre yqacTKH noTeHuHana; BBODHTCR noHRTHe X npoHaBeaeHH.H aaanorH'IHO 

T -npoHaBeaeHHro TeopHH KB8HTOBaHHhiX none.H. flonyqeHHOe ypaBHeHHe, xoT.H H .HBn.H

eTc.H 9KBHBaneHTHhiM ypaBHeHHIO UJpeDHHrepa ( 1), no MHOPHM CBOHM CBOHCTB8M OKa-

3hiB8eTC.II DOnOnHHTenbHhiM K yp8BHeHHIO UJpe.llHHrepa. 

flpH BhiBODP M8T,PH'IHOPO ypaBHeHH.II HCnOnb3yeTC.II HeH3BeCTH8.1I paHee CTpyKTypa 
_--~ 

o6ruero peweHH.H ypaBHeHH.II ( 1 ). PeweHHe MaTpH'IHoro ypasaeHH.H noaBon.HeT H8HTH 

RBHOe Bhipa:>KeHHe Dn.H s -MaTpHUhl H npeacTaBHTb 

cxoa.HIUHXC.H p.Haos ( oTnH'IHhrx, paayMeeTc.H, oT p.Haos TeopHH soaMyrueaH.H ). f1peo6pa-

30B8HH.IIMH s -MaTpHUhl OK83hiB8eTC.II B03MO:>KHbiM nerKO D06HTbC.II 6biCTpO.Ii CXODH-

MOCTH 9THX p.HDOB. 

B npocTe.HweM cnyqae aynesoa qneH P.Haa anR MaTpHUhi s COOTBeTCTByeT 

OTCyTCTBHIO OTpa:>KeHH.II H COBnaaaeT C KB83HKn8CCH'IeCKHM npH6nJoi:>KeHHeM BeHTUeng

KpaMepca-6pHnnroaHa (BK6 ). flepBhiH qneH p.Haa aaeT aaa6apbepHoe oTpa:>KeHHe, B 

Ill 
qacTHOCTH, ¢opMyny, nonyqeaayro l1.1onbaMaHOM H A. MHraanoM • .llanbHe.liwHe 

qneHhi p.Haa y'IHThiBaroT ocna6neaHe naaaroruea Bonahr H yTO'IH.HroT oTpa:>KeHHyro • .. -
flony'leHHhie peaynbT8Thi npHBOD.IIT K HOBOH OUeHKe MeCT8 KB83HKn8CCH'IeCKOro 

"' (¢aKTH'IeCKH 1 no npH6nH:>KeHH.II B TO'iHOH TeOpHH. Paano:>KeHHe no KOHCT8HTe 
A,\ 

rnaaKOCTH noTe HuH ana T ) , aaeT pacxoa.HIUHHC.H pRa, aBa qneHa KOToporo - eaHH-

AX 
CTBeHHbiea He HC'Ie38IOIUHe npH - _. 0 - D8IOT, ODH8KO, npJoirODHOe Dn.H HCnonb-

~ 
aosaaH.H npH6nH:>KeHHe. OcTanbHhre qneHhi, HC'IeaaroruHe npH ~ ~ _,. o 

~ 
He HMeroT 

quaJoiqecKoro CMhrcna H TonbKO yxyawaroT npH6nH:>KeHHe. 6naroaap.H TOMy, 'ITO see 
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•tneHbi pH.ua no ·~ 1 KpOMe ynOMHHYTbiX .llBYX 1 HC'I938IOT npH Tex 2Ke ycnOBHSIX 1 npH 

KOTOpbiX HcqeaaeT OTpa2KeHHe, B03HHKaeT yKaaaHHOe Bbillle cosna.ueHHe BKE npH6nH-

2KeHHH c HyneBbiM qneHOM pH.ua .unH MaTpHUbi S 

gBneHHe 0Tp82K9HHSI OT HepOBHOCTeA noTeHUHana HMeeT rny60K09 pO.llCTBO C HB

neHH9M HeCOXp8H9HHSI Kn8CCH'IeCKHX 8.llH868TH'I9CKHX HHB8pH8HTOB B KB8HTOBOA M9X8HH

Ke. IloaTOMY B03M02KH0 1 'ITO npe.unaraeMbiA 3.lleCb nO.llXO.ll OK82KeTCSI uenecoo6p83Hb!M . ... 
H npH p8CCMOTpeHHH STHX nocne.llHHX SIBneHHA. JV\aTpH'IHOe ypaBH9HH9 M02K9T 6b!Tb 

T8K2Ke 0606Ul9HO Ha cnyqaA CHCT9Mbl aauenneHHbiX O.llHOMepHbiX ypaBHeHHA illpe.UHHrepa. 

§ 1. floCT8HOBK8 38.ll8'1H 

B ypasHeHHe Wpe.UHHrepa 

t''c") + v(ll) 'r<"> = 0 ~ ( 1.1) 

r.ue V'(lC) = K 1 C") = t(i;: -UO<>) , nepeMeHHbie X H V'" BXO.llSIT CyUleCTBeH-

HO HepaBHOnpaBHO B O.llHOM B82KHOM OTHOlli9HHH: B TO BpeMH 1 K8K OnHCbiB8IOUl8SI COCTOS" ... 

HHe '18CTHUbl BOnHOB8SI cpyHKUHSI 'f (X) .llB82K.llbl .llHcpcpepeHUHpyeMa no )( npH ni0-

6biX orp8HH'IeHHbiX nOT9HUHanaX. \A (x) 1 npOH3BO.llHOA i.t : g( 'f' d X • BOv6Ule 
~ ~v ~x ~~ 

rosopH, He cymecTsyeT. TaK, HanpHMep, .,: o6pamaeTcH s 6ecKOHe'IHOCTb sea.ue, 

r.ue V'"tond. Bcne.ucTBHe aToro n106oe ypasHeHHe 1 co.uep2Kamee npoHaso.uHyiO ol 't' 
~v 

Tepsmo 6bi CMb!Cil Ha scex yqacTKax, r.ue v = Cllf\6.1. 1 H HMeno 6bi pH.ll .upyrHx Hexopo-

lliHX CBOACTB0 

CKaaaHHOe sosce He oaHaqaeT, 'ITO He cymecTsyeT nonHoueHHoro no csoHM 

CBOACTB 8M ypaBH9HHSI 1 38MeHHIOUlero ypasHeHHe illpe.llHHrepa, B KOTOpOM "noTeHUHan• 

V" Hrpan 6bl ponb nepeMeHHOA1 no KOTOpoA npOH3BO.llHTCSI .llHcpcpepeHUHpOB8HHe. 

HanpOTHB 1 nenbiO H8CTOSIUleA pa60Tbl HBnHeTCSI nOCTpOeHHe T8KOrO ypaBH9HHSI H Hay-

'19HHe ero CBOICTB • 

.llonyCTHM1 'ITO COCTOSIHHe '18CTHUbl M02KHO OnHC8Tb HeKOTOpoA cpyHKUHeA F' (X) 1 

.uHcpcpepeHnHpyeMoA no KpaAHeA Mepe O.llHH paa no V npH scex Kyco'IHo-HerrpepbiB-

HbiX \1' :f: 0 ( .ll82Ke T8KHX 1 npOH3BO.llH8SI KOTOpblX ~: He CyUleCTByeT HH B O.llHOA 

TO'IKe) • 3.uecb H B .ll8nbHeAJ.lleM cpyHKUHSI C'IHTaeTCSI .llHcpcpepeHUHpyeMoA 1 ecnH I!pOH3-

BO.llH8SI rrpHHa.une2KHT K Knaccy Kyco'IHo-HenpepbiBHbiX cpyHKUHA. BH.ll cpyHKUHH F (x) 

H ee CBSI3b C 'f' (l() 
pa2KeHHA. 

M02KHO ycTaHOBHTb npH nOMOUlH cne.nyiOUlHX H8BO.llSIUlHX coo6-
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• 
EcnH f < "> .aH¢¢epeHuHpyeMa B o6meM cnyqae He 6onbwe qeM o.aHH pa3, To 

OH8 MO.>KeT y,aoBneTBOpHTb HeKOTOpOMy .UH<i:J<i:JepeHUHBnbHOMy ypaBHeHHIO nOpH.aKa He 

Bb!We nepBOrO. 3TO ypaBHeHHe MO.>KeT 6b!Tb O.UHOBpeMeHHO 8KBHBaneHTHblM ypaBHeHHIO 

( 1.1) H nHHeaahiM TOnbKO B TOM-cnyqae, ecnH ¢YHKUHH F HMeeT .aBe KOMnoHeHThi 

F uc> 
( 1.2) 

If CBH38H8 C 'f" ()C) nHHeaHb!M 06pa30M 

( 1.3) 

l..J:T06hi lPYHKUiflf \IJ 1 \f 6binH ,a~~:<i:J<i:JepeHUHpyeMbl XOTH 6h! O.UHH pa3 no ){ 
It L OHH 

He .aon.>KHhi co.aep.>KaTb B apryMeHTax v (.x.) HBHo, HO MoryT co.aep.>KaTb, HanpHMep, 
II( 

HHTerpanhi BH.aa J 'I ( V
1 

x) clx • Y'l:HThiBaH, 'ITO npH 'IT= ~~ i ¢yHKUHH .'t' (x.) 

.aon.>KH8 6b!Tb KOM6HH8UHea 8KCnOHeHT e..xp[± i. (K..X. -t- CCrz.&i )] , nonyqaeM 

( 1.4) 

l( 

-L 
~()() == f 1< (x)olx. 

Bbi.aeneHHe MHO.>KHTenH \1 i oKa.>KeTCH y.ao6HhiM B .aanbHeAweM. TaK KaK Ha ¢YHK-

UHH F; (X) 1 ~ (") Hano.>KeHO Tpe60B8Hife .UH<i:J<i:JepeHUHpyeMOCTif no V 1 TO <i:JopMyna 

(1.4) HBnHeTCH HeKOTopoA rHnoTe3oa o cTpyKType o6wero peuteHHH ypaBHeHHH (1.1). 

§ 2. YpaBHeHHH .anH aMnnHTy.a 

BbiBe.aeM ypaBHeHHH .anH aMnnHTy.a F,' C ,c) H P1. (K) • Bbi'l:HCnHH npOH3Bo.a-

HYIO '1'/ , 

(2.1) 
J [ • I ' }" I ell\]' L -- -t .:; --+ ol- e. t !L ( v- " F ) + e d- (v <t F. >] 

" Ct{v 
1 ohr .2. ' 
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Mlti I!UILtHM, 'ITO cymecTaoaaaRe T 1 
MO>i<eT ti&J:Tb otiecne'leHO TOnbKO B TOM cny'lae, 

eena awpa>Kene a uaLtpaTH&Ix CK00Kax paaHo Hynro 

ei ~ !l (v-i F:)..,.. e-t'F. i- (v-i F. ) ""o 
o1 "' 

1 
ohr 1. ' 

(2.2) 

eywecTaoaaHRR KOTopol M&l He npeLtnonaraeM, 

TAX XAK 8 DpOTHBHOM cny'l89 8 B&lp8>K8HKe LtnR 't' I BOILt9T npOH380LtH8R v-' ... 
B&I'IRenaa ( c y'I&TOM ( :l.:l) ) BTopyro npOH3ao.aHyro 't' 11 ( x) , HMeeM 

N l l~ J -l( 'Y <x> :: -v" F; o - v-·' ~ e, + 

+ ,· ~ [et 'f L (vl F. ) - e -t'.\"L (v~ F;_ >] 
~x ~v t ~v . 

(2,3) 

AHanorH'IHWM otSpasoM, .ana cywecTaoaaHHR 'r 11 ( .x) HeoOxoLtHMo, 'IToti&I 

• ~ . .1. -i ~_I I 

e' L ( v' ~ ) - e ,_v ("' F;. ) = o. ~~ ~ . 
(2,4)~/ 

·,, 
3neuea1'apHWNH npeotSpa3oaaHHRMH cacTeue ypaaaeHal (:l,2) 

1 
( 2,4) MO>KHo npaLtaT& 

KOND8K1'Jf&ll BHLt 

al F, (IC) 'f 
o( C.. V(!C) • lf F,_ (.X) e. -1; ~("') 

(2,5) 

o( ~ (") 
1 • I L 1(~( 

o. e. VCx> if rt '", e ~ "> 

CpaaHaaasr B&lpa>KeHasr ( 1,4) H (2,3) nerKo yOe.aHTbCR, 'ITO,... l' y.aoaneTaopaeT ypae

H8HHIO WpeLtaHrepa ( 1.1 ), ecna y.aoeneTaoparoTca ypaaHeHHa (2.2), ( 2.4). 

J11Tep&CHO OTM8TH1'b1 'ITO DpH B&IBOLte yp8BH9HHI ( 2,2) t ( 2,4) Mbl He otipamanHCb 

RI!IHO K ypaBH8HHIO ( 1,1 ) ; 4 HCDOnb30B8nH TOnbKO Cylll9CTBOB8HH9 npOH3BOLtH&IX f 1 H 

't' r , 3To caasaHo c TaM, 'ITO ypaaHeHHe ( 1,1 ) y>Ke ti&Ino acnonb3oaaHo npH 3anHcH 

f (!C) a cpopMe ( 1.4), 

-----· 
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C~~:cTeMy ypaaHeHHk (2.2), (2.4) nerKo BbiBeCTH H 6onee Harnsl..!lHbiM, HO MeHee 

CTpOrHM npHeMOM 1 paa6HB8.SI noTeHUHo!ln u (I() Ha MHO)KeCTBO TOHKHX npSIMoyronb-

HbiX 6apbepoa 1 BbinHCbiBSSI ycnOBHSI HenpepbiBHOCTH 't' 
a 38.TeM ycTpeMnSISI TOnWHHY 6apbepqHKOB K Hymo. 

H '\'/ H8. KB.:;Kao:lt rpB.HHUe, 

ll 3. PeweHHe ypaaHeHH:lt anSI aMnnHTya 

rae 

3anHWeM (2.5) B M8.TpHqHo:lt cj:JopMe 

0 

I 1.<((") -e ~ 

I -:U~(~J -e. 
'1 

0 

(3.1) 

(3.2) 

MaTpHUbi ~ ( 1C.) npH p8.3HbiX He KOMMYTHPYIOT Me)Kay co6o:A. 

PeweaHe ypaaHeHHSI ( 3.1) MO)KeT 6biTb aanHcaHo a aHae X x)/2/ 
- aKcnoHeHTbi 

"of 
F c" 1 > = X ( e.Jr- P f ~ c" > ol ~ v c ,n) F ( "0 > , ( 3.3) 

)(. 

rae aHaK X - npoHaaeaeHHSI oaHaqaeT, qTo MaTpHUbi ~ ()(..) aon)KJfbi 6b!Tb pac-

cTaaneHbl B nopSiaKe B03p8.CT8.HHSI HX apryMeHTOB cneBa Hanpaao (HnH y6hlB8.HHSI, 

ecnH K 
1 

.( )C 0 ) • 

. "1 
S ·(>(, v ) 1 AtJ = X (ex~ ( ~ ex) ol ~ tr (" >), (3.4) 

x) "-. X 
1 vBSITHe - SKCnOBeHTbi COBnaaaeT C fiOHSITHeM MynbTHnnHK8.THBHOrO HHTe-

rpana r (1 +·4 (,.:) o(") . • aaeaeHHOro B 1887 roay BonbTeppa 121. MI OCTaa-

nSieM nepBhl:lt TepMHH 1 KSK 6onee 6nH3KH:lt cPH3HqQCKO:lt TepMHHOnOrHHo 
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npeo6paayiOlll8..H F (JC'.,) B r (. )( 1 ) t YHHMO.llyn.HpH8. H HMeeT sneMeHTbl 

"1 }(, s :.:1 + ( .Le-!.t"~(x.') ( I .2-< ~(X") 
.,., l ' l 7f e 

. /( • x. 
olf,v(x') Jf.nv(x") + ... ., 

x., 
S - { I -~(~ 0 

1t- J if e rA \4'1 v- + 
XC> 

.. 
J'1 x " X 11 

( -i~·~r i,·;rr -!,·! 
T t e J t € t € J. &.-. V (X ') d f,., V (X ") cJ e., V" (X "') + ... ( 3.5) 

xo xo x. 

s!a. ~ [ S~J,~-~ ~ s = [ .s,~J"'"~-~ .2.l c; 

Yb ( 3.4) BbiTeKaeT, 'ITO PH.llhl (3.5) CXO.ll.HTC.H BCei'.ll8., KOI'.llB TOnbKO HHTerpan 

( B CMhiCne CTHnbTbeca) 

"" ( "±'!i~(x> 

""-·-

J e . ol ""' li (x) (3.6) 

"" 
cymecTsyeT. TaKHM o6paaoM, ci:JopMyna 

Fe">= 5 cx,x.,> Fe"'"' 
(3. 7) 

.llB.eT o6mee pemeHHe ypasHeHH.H Wpe.llHHrepa. B nocne.llHeM MO:>KHO y6e.llHTbC.H H 

Henocpe.llCTBeHH01 UO.llC'f:B.Bn.HH (3.7), (3.4), (1.4) B (1.1). 

00.ll"iepKHeM, 'ITO PH.llbl (3.5) CXO.llSITCSI He 38. C'leT MB.nOCTH K8.KOA-nH60 

KOHCT8.HThlo B 9TOM OTHOWeHHH OHH Bbii'O.llHO OTnH'I8.10TCSI ~T MHOI'HX .llPYI'HX pH.llOB
1 

qepea KOTOpbie MO:>KHO 38.UHC8.Tb peWeHHe ypaBHeHHSI ill pe.llHHI'epa, HanpHMep1 pSI.llOB 

TeOpHH BO~MyllleHHHo 

--~. ---·- ---------
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.J'vBTpHUY s nerKO HSA:TH B SIBHOM BH.lle 1 eCnH H3BeCTHbi .llBll 'I&CTHbiX pellieHHSI 

'\' (" > H 't; (,c) ypaBHeHHR ( 1.1). BaeLieM MaTpHUbi 
(11 (1) 

~(~)) I ·~ 

~(tl (3.8) 

(·' 
ir -; e -c F 

F 
1(11 

W = I Z=- ' = 
ic1l i(i) 

. ~ , .. • 'ij -a f 
Ft(.tJ "" e -tV e 

!(1> 

0'1eBH.llH01 H3 (1.4) H (2.1) cneLiyeT 

(3.9) 

Yh paBeHCTB ( 3. 7) t ( 3.9) nonyqaeM SIB HOe Bbipa:>KeHHe LinR MSTpHUbi $ 
(3.10} 

flo.llCT8B1lSISI (3.10) 1 (3.1) H B (2.5) MO:>KHO llOK838Tb, 'ITO 9T8 CHCTeMS Y.llOBne-r

BOpS1eTCSI1 KSK TOnbKO 'f yLIOBneTBOpgeT ypaaHeHHIO ( 1.1 ). TaKHM o6p830M, CHCTeMa 

(2.5) 9KBHBaneHTH8 ypaBHeHHIO llJpeLIHHrepa ( 1.1) B TOM CMbiCne, 'ITO Kll:>K.llOMY peme

HHIO ypaBH9HHSI ( 1.1) COOTB9TCTByeT pemeHHe CHCT9Mbl ( 2.5), H HS060p0To 0TCIO.ll8 

cneLiyeT1 'ITO o6wee pemeHHe ypaaHeHHSI ( 1.1) .ll9A:CTBHTenbHO HMeeT CTpyKTypy ( 1.4) • 

B ypaaHeHHSIX ( 2.5) ¢aaa ~ C") HrpaeT Ty :>Ke ponb, 'ITO noTe HuH an v ( x > 

a ypaaHeHHH (1.1). BonHoaasr cPYHKUHR F (>< > , aoo6we roaopsr, He LIHcP¢epeHUH-

pyeMa no " t 'ITO 0'19BH.llHO XOTSI 6bl H3 TOro, 'ITO OH8 Bblp8:>K89TCSI. 'lepea HHTerpa-

nbi CTHnbTbeca. T &KHM o6-"aaoM HMeeTcsr HeKoTopasr LiononHHTenbHOCTb a · caoAcTBax 

CHCT9Mbl ( 2.5) H ypaBHeHHSI llJ pe.ZlHHrepa ( 1.1 ) • 
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§ 4, To'iKH nosopoTa 

Henocpe.acTseHHoe npHMeHeHHe cl:lopMyn ( 3,3) - ( 3.5) K oTpe3KY ( X., ,_ 
0
1 

X) ' J 
co.aep*ai.UeMy TO'iKY rrosopoTa v- = o , Hey.ao6Ho H3-3a Hey.aosneTsopHTenbHOtl: 

cxopoCTH cxo.aHMOCTH psr.aos (3.5) a 9TOM cnyqae. LITo6hl ocso6o.aHTbCSI a X-
1" 

9KCDOH9HT9 OT OC069HHOCTH B TO'iKe DOBOpOT80 Bbi.UenHM H3 MBTpHUbi ~ (J( 
11 

)(
0

) 

H9KOTOpyiO rnBBHYIO 'iBCTb p( x.,, )C
0

) 

"" 
Bocrronb3yeMCSI TO)K.UeCTBOM 

"f "1 
X [ e.~tp ( ~ p c"} olol c ") + 

"• 
{ec"'>olr(,..,)] =P<x •• x.> 
"· 

C (x1.x.) .. 
(4.1) 

r.ae 

" P l x , " • ) = X ( eJC40 \ p ol o( ) 
I X , 

0 

( 4.2) 

t (x .. 3 " o ) 

lC1 

=X(u.pf f-\x,x.l e(xJ Pcx.~xo>oir(x>), 
x. 

(4.3) 

---
H KOTOpoe nerKO .UOKB.38Tb0 38DHCbiB8Sl 9KCDOH9HTy B BH.ll9 6eCKOH9'iHOrO Dp0H3B9.ll9HHSI, 

fl>nO)KHM 

p = ~ ("x) e. = ~ (X) - ~ ( K) • J (1( = Jp = J f.,. V: (4.4) 

r.ae X TO'iKB IIOBOpOTB. '\)" ( X ) "" 0 Tor.aa BMecTo (3. 7) nony'iHM 

F(,c1) = p (x1JX.) e ()(-t,Xo) p (Xo). (4.5) 

CTosrr.uHI a X - axcnoHeHTe (4.3) HHTerpan Tenepb per~msrpeH H Man npa ManbiX 

}< 1 - J(• 0 TaK 'i·TO M8TpHU8 ~ 6nH3K8 K 9.UHHH'iHOti: • .Llnsr aneMeHTOB M8TpHUbi c 
x) YfHTerpanbi B (3,3), (3.5) MO)KHO B 9TOM cnyqae DOHHM8Tb B cne.ayiOI.UeM 

CMbiC;'Ie 

f /J f.-.v = Pv f ~ ~ + i 9l i (~}HV--~~v·>Jl ~ (x-x)o<x, (4.la) 

r.ae 1' - TO'iKa noaopoTa, CHMson Pv- oaHI;l'iaeT nponycx npH HHTerpHposaHHH yqacTxa, 

r.ae hrl <. &; E -. 0 • 1T + ll-' , - 3H8'i9HHSI lT Ha npasoM H neaoM KOHue npo-
nyr.ueHHOro yqacTKB., 

-------~~-~-

1 

-~ 

1 

t. 
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M02KeT 6biTb HSIIHCSHO paano2KeHHe 1 auanorH'IHOe (3.5) 1 KOTOpOe 6biCTpO CXOaHTCSI0 

J'v\aTpHU8 .P Bbi'IHCnSieTCSI SIBHO 

(4.6) 

H onHCbiBaeT rnaauy10 'IBCTb npeo6paaoaaHHSI aonuoaoil: <PYHKUHH f (x) npH nepexoae 

qepea TO'IKY noaopoTa. 

BbxaeneuHe H3 S -MaTpHUbi rnaauoil: 'IBCTH (4.6) B03M02KHO Bceraa H ue npea

nonaraeT rnaaKOCTH HnH ManOCTH KpHBH3Hbl IIOTeHUHBna B paii:OHe TO'IKH IIOBOpOT80 Ta

KHM o6pa30M 
1 
TO'IKS IIOBOpOTS He SIBnSieTCSI npenSITCTBHeM K nony'l:eHHIO M8TpHUbi .s 

B BHae 6biCTpO CXOaSIIUHXCSI pSiaOBo 

AuanorH'IHhiM npHeMoM rnaauy10 'IBCTb MaTpHUbl s M02KHO BbiaenHTb 

He TOnbKO B ManoA OKpeCTHOCTH TO'IKH IIOBOpOT8 1 HO H H8 n1060M 0Tpe3Ke [X.,, )( 0 j , 
_..,-~ 

ecnH ua aTOM bTpeaKe anSI noTeuuHana V"( "> M02KHO noao6paTb 6nH3KHil: K ueMy 

--noTeHuHan v ( ~) • anSI KOToporo uaaecTuo TO'IHoe perueuHe ypaaueHHSI LUpeaHu-

repa. 

BoaaparuaSICb K MaTpHue P , cneayeT ynoMSIHyTb1 'ITO MBTpHua (4.6) SIBnSieTCSI 

MBTpHueil: pacCeSIHHSI HB npSIMOyronbHOM CK8'1Ke OT ~ 

V' - ni06biX 3HBKOB) • 

K 11 B TO'l:Ke )( ( lT. H 

§ 5. To'l:Ka noaopoTa B KB83HKnacCH'IeCKOM cnyqae 

JllleToa BbiaeneHHSI rnaauo&. 'IBCTH MSTpHUbl s M02KHO IlpHMeHHTb anSI nonyqe

x) 
HHSI IIOIIpBBOK K 06bi'IHbiM <fJopMynaM CBSI3H KB83HKnaCCH'IeCKHX peiUeHHA BuyTpH H BHE 

noTeHuHanbHoro 6apbepa. YKaaaHHhie nonpaBKH 1 B03HHKaiOruHe acneaCTBHe KpHBH3Hhi 

noTeHuHana a OKpecTHOCTH TO'IKH noaopoTa, ue aceraa 6biB810T MBnbi H MoryT CHnbHC 

H3MeHSITb1 HallpHM9p1 aepOSITHOCTb npOHHKHOBeHHSI 'IBCTHUbl qepea IIOT9HUH8nbHbiA 6apbep0 

x) ,.~... 
0oapo6Hbiil: BbiBOa H 06Cy2KaeHHe 06bi'IHbiX 'f-'OpMyn CBSI3H 

a pa6oTe P..flaurepa/31. 

M02KHO H8ii:TH 
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nycT& B OKpeCTHOCTH TO'IKH ITOBOpOTB. ITOT9HUH8.IT 

Tor.na B (4.1)- (4.3) ecTeCTBeHHO nono:>KHT& 

V (x) 6nH30K K ITHHeilHOMy, 

p=e=~(x)> d ~ =of ~ ( tt.t ~~X) 
1 

cJ f = cf ~ {v- ~ -~ (,(5.1) 

~ = I ~ (x) - ~ ( o> \ 
.... 

( B ( 5.1) TO'IKB. ITOBOpOTB. npHHSITB. 38. H8.'18.ITO KOOp,llHHB.T 'IT ( 0 ) .:: 0 
0 

H ITOT9HUH8.IT&-

HbiA 6ap&ep C'IHT8.9TCSI p8.CITOITO:>K9HHbiM CIT9B8. ~·~ 1T : ~ X ) • QqeBH.llH0
1 

ITpH ITHHeilHOM ITOT9HUHB.ne V': (.}( 0 .llHcPcPepeHUHSIT ot ~ ;: 0 H p = s 
rnaBHB.SI 'IB.CTh p (X, "•) (4.3) nerKO HB.XO.llHTCSI UO cPOpMyne (3.10)

0 
r,ne B KB.

/4/ 
'19CTBe peweHHA: r H t MO:>KHO B3SITb (cpB.BHH C } 

(1 ) (1.) 

~i j [ ''.L_ (z) -r )_L (~)] 
'f"t ={ 3 1. 

r )(>o 

- 7 ~ ~ [ I\ < 'l > -± L'; (?)] r " < o 

(5.2} 
~-

< j • I - cPYHKUHH Becceng}. Y''IHTbiBaR, 'ITO ~=14tr~~x·~~ , H npoHa-

BO.llSI HA.ll M8.TpHU8.MH W 

HHe 
..., 
w= Lw r

z = 
. ~ HeKoTopoe HecywecTBeHHoe nHHeAHoe npeo6paaosa-

L = (~ t 0 J nonyqaeM 
-.!. ' 

0 'l 6 -\.\,..." 

L~ 

Pcx>~o)= ~- 1 (x> :#(">;z,-'(,co> Fcx-.) = 6-()C"> c;.-'cx.), 
(5.3} 

,...... ("oJ ~ (• J ) 
r'.ll9 MB.TPHllbl _e 1 W SIBITSIIOTCSI MB.TpHIXB.MH BpOHCKOI"'O ITO nepeMeHHOA 7 = ~ 

l"'oJ 

W:-

..!. 

~"~ ( 'ft- t 'f_) (
'f1" f_ \ 

= ?i ~1" '(_ ) ) 

,_1.,..., Ji." 
ou,.T W =- ~~ • 

til 0 

'i == {.:D ( e <7, <7) "1"" 

j'..t>(ef~e. ~) ~ 

)< 70 

(5.4} 
x< o 

• 
,>~ 

.. 

.... 

' 

-..._,.__ 
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x) 
MHo)KHTenb • floacTasnsiSI ( 5.4) B ( 4.3), nonyqaeM 

..--J -1 w 
(1 o\ r 

~ 0 -1 ) w =: -{ l 

Mo)KHO UOK838Tb, 'ITO npH 

"1 

I J. d r j~ (f. v-l \ .(~ 1• 

rae 

IC X' 

I f.~ri7 cr~) !: r f,- c ·r; J l 
.!. 
l 

d f = - 7 1~ ~r ~r i"_, 

<< 1 

B paano)KeHHH X -aKCUOHeHTbi B (5.5) MO)KHO OI'p8HH'IHTbCSI nepBbiM 

OTKY.ll8 

(5.5) 

(5.6) 

7 

(5.7) 

qneHOM, 

B aTOM Bbipa)KeHHH nepBbiA qneH P ( J< 1 X o) , CTOSIIUHA s npasoA qacTH, aaeT o6brq

Hbre cpopMynbi CBSI3H 1 a BTOpoA - nonpaBKy K 9THM cpopMynaM. 

P -f 
n pH 6onblUHX 3H8'leHHSIX ~ryMeHT8 7 . M8TPHUbi ( )C > J(. } H G ( )C. ) 

Y.ll06Hee Bbip8)K8.Tb He qepe3 cpyHKUHH 1 ~ 'f.._ 1 8. 'lepea HeKOTOpbie HX KOM6HHa-

UHH R , T 1 t 1 HMeiOIUHe npoCTbre "!:aCHMnTo;H'IecKHe paano)KeHHSI (cM.
1 

HanpH -

Mep/
51

) 

x) 
TaKOA Bbi60p COOTBeTCTByeT cpopMyne (4.1a). 
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14· 

0<> R. (':) > L Cj, ... )-: lf ,'") 
... L( ,., 

joo'& 0 !!7) '-
J T 

00 ... 
<".? ~ t2- G,too):!:(t ..... ) 

-t- L- (, "" 
ho'"' 0 '-'-7) :J.. 

J 

( 5.9) 

1::-t- ~ 2: 
- l'lo•O 

( ..!. ... )±(.!.too\) 
:1, 3 ~ 

00 

2·(:7) .... 
) (J.I,h.) = 

r (I) Ho"-t- i) 

""! rcv~""+:i) 

'CorLJ.a npH ~>o 1 " 0 <0 HMeeM (·~== {(J<), 7 .=. 7fJ(o>) 

( •. , )( F -~~~ R )( T 
1
7 · • -

1
) e o + i e · - e.. + .L t -r -.L t e 

- - 2.+ +.t-
·i ., ~~~ - 1 . -2 

P(~,Xo) = j 0 e -le R_ R+ -T_eLtt+ l:;+j:t_e '.,5.10) 

i _·e -'-1 
~ _, 

G- (X'o) = -€-r. (/? 
{i 

.!.• fi I+ 

( 5.11) 

( R. - 03H8.'18.9T cflyHKUHI01 KOMIT119KCHO COUpSI>K9HHYIO C R. ). 

B 6on&wHHCTBe paccMoTpeHHA HMeiOT CMblC1l T01IbKO Te 9119M9HTbl M8TpHU 

-1 

P.P. 
s $-1 • 

.s Ubi P 

KOT0pbl9 HM9IOT KOH9'1Hbll npeLJ.e1l rrpH ' ~ oo • Me>KLJ.Y T9M 1 M8.TpH-

p-"f s-1 
(a T8.K>K9

1 
O'l9BHLI.H0 1 H M8.TpHUbl 1 - ) COLJ.9p>K8.T 9KCITOH9HUH-

an&HO pacTywHe 9neMeHT&I. EcnH 9TH pacTywHe sneMeHTbl HCK1IIO'IHTb H3 paccMoTpe

HHSI
1 

TO Mbl U01IY'IHM cflopMy1Ibl CBSI3H 1 KOT0pbl9 MOryT 6biTb HCIT01lb30B8.Hbl T01lbKO B 

OLJ.HOM onpeLJ.eneHHOM HanpaaneHHH: nH6o npH nepexoLJ.e H3 o6nacTH ~ < o 
a o6nacT& 

~ > 0 , nH6o npH o6paTHOM nepexoLJ.e. 

B cny11ae HCIT01lb30B8.HHSI pacTylllHX 9neMeHTOB MaTpHu S 
-1 

H $ cneLJ.yeT 

HM9Tb B BHLI.Y 
1 

'IT0
1 

K8.K HeTpy LJ.HO yCT8HOBHTb C UOMOlllbiO ( 5.8) 1 9TH 9119M9HTbl 

0'19Hb 'lyBCTBHT91lbHbl LJ.8.>K9 K H9601lbWHM OTK1IOH9HHSIM XOLI.S UOT9HUH8118. OT 1IHHeA

HOro. 

.. 

{ 

-~r 

' 

~ 



' 

' I 
-;, 

l 
~ 

I 

' I ._ 

I 

I 1....,__ 

15 

Raneuae ua~6apbepuoro.oTpa*eHHs ue HMeeT auonora a xnaccuqecxoA MexauHxe 

H COCTOHT 8 TOM 1 qro qacTRU8 C nonO*RTenbHOJt XHH9TJiqecxoA SHeprHeA M0*8T OTpa

*4TbCH OT uepOBHOCTeA DOT9HUH8na. flpH STOM 1 9Cl1H 6yrpbl. H .11Mbl1 KOTOpbie HM99T 

noTeuuxan, ~ocTaToquo rira~xR, TO OTPA*euae oxasbiBaeTcs, aoo6me roaops, oqeub 

MAnbiM .tlA*e DpR 6onbWOM OTHOW9HRH "'\f,..," X "~" • flpH 3HaqHTenbHOM OTHOW8HHH 

u ... &S /'11.,...:.-. o6blqH&I8 DpH8Mbl npx6nH*9HHOro peweuxs ypaaHeHHH Wpe.ttHHrepa ( 1.1 ), 

H8DpHM8p1 T80Pft.ll 803MYill8HHA 1 CT8HOBHTC.II Mano sqxpeKTRBHbiMH 1 H KOS!}:l!}:lHUH9HT 

OTP8*8HRSl OK83biB89TC.II MHOro DpOI.Ue OU9HHTb1 ecnH HCXO.llHTb H3 M8TpHquoro ypaBHe

HHH (S.l). 

AMunRTy.tlA 0Tp4>K8HBOI BOnBbl (npH 34~4RHOM DOnHOM DOTOKe) onpe,llenseTCH1 

oqesH~Ho, He.ttaarosanbHbiMI sneMeHTAMH MaTpHUbl S (oo , - oo') • Tax, ecnx noTox 

qacTIIJX DUaeT cneaa, • npowe~was sonsa yxo.ttRT sanpaso, TO 

c:' s (-i) 
r 1. (- -) =- 1• (- c:», oo > F1 ( ao) = sl., cal',-·~> F.. (o.). 

(6.1) 

~Sl DpR6nR)I(8HHOro Bbi"'RCneHRfl M8TpHUbl s y~o6uo pas6HTb o6naCTb1 r.lle noTeuua

an H8 RBnsreTCR. DOCTORHHbiM 1 H8 0Tp83KH [X, .... , , )( t ] Taxoro p83Mepa1 qT06bl sneM8HTbl 

•·xa)l(.ttol Hs MATPRII S (JC x(} xopowo annpoxCHMHposanacb 
('tl I 

nepBbiMH qneuaMH ps~os 

(3.8) 

~ttl 

1 ~ e -.tittJ~r 
x, 

s ( x, .... ,. X; ) -;:::::. 

Kl+l 

I €~i~~ o(~ v 
(6.2) 

1 .. 

a 38T9M RAITH npOH3B8.t18RHe· M8Tp,U ~ 

(6.3) 

florpeWROCTb H9.llH8rOH8nbRbiX sneMeRTOB M8TPHU '2- nerxo oueuaaaeTCs: 

I 
r 
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\ s,_, - ~~. 
x,i", t. 

l ~ ( I~ I J e.v I} i "''-' I 
' 

{ !i~ J. c(~v~ 
J e 'f ' 
(1 

(6.4) 

r.ll.e x. ~ )( ~ x ... • TaiOI:M o6paaoM, npH yMepeHHOM t:mcne OTpeaKOB n 
1 I I annpOKCHM8UHSI 

( 6.3) 6y .ll.eT xopoweA, ecnH .ll.nSI scex Bbr6paHHbiX OTpesKOB 

I i::!i~t.l~vl»( f'ti~t.vly~ .. -..1 tl''~ ~l.,vj 
(6.5) 

fiHcno 0Tpe3KOB h,. 1 KOTOpOe He06XO.ll.HMO .ll.nSI .ll.OCTH:>K9HHSI 38.ll.8HHOil OTHOCHTenb-

HOil TO'IHOCTH e MO:>KeT 6biTb rpy6o oueHeHo no ¢opMyne 

c ( ~!JiM vi)~ h.~ 
0, o3 

1-ia.npHMep, .ll.nSI O.ll.HOrop6oro DOT9HUH8na C 1f,.u: /V:..,. == 5 H .ll.nSI TO'IHOCTH 

nonyqaeM I'L = 6. 

(6.6) 

e =0,05=5~ 

EcnH ycnosHe (6.5) BbmonHeHo .ll.nSI HHTepsana (co~ - oo) 1 To .ll.nSI aMnnHTY.ll.bi 

H:a.ll.6apbepHoro oTpa:>KeHHSI Mbi nonyqaeM oueHKy 

<110 

S2., (oo,- oo > ~ - j e~i~ ~ J e., tr, 
-of' ( 6. 7) 

/6/ COBD8.ll.BI01UYIO C TU'irtUCTbiO .ll.O 0603H8'19HHil H HOpMHpOBKH C cPOpMynoil /9/ pa60Tbl 

fb.ll."19pKHeM, 'ITO cPOpMynbi (6,3), ( 6, 7) nonHOCTbiO pewaiOT 38.ll.B'IY 0 Ht1.ll.6apbep-

HOM 0Tp8:>K9HHH H He CBSI38Hbl HH C TeOpHeil B03MyrueHHil, HH C KB83HKn8CCH'IeCKHM 

npH6nH:>K9HH9M, YcnOBHe (6,5) B OCHOBHOM HM99T cPH3H'I9CKHil CMbiCn OTCyTCTBHSI peso

HBHCOB H 3HA'IHTenbHO cna6ee KBK ycnOBHSI KB83HKnBCCH'IHOCTR, TBK II ycnOBHSI npHMe

HHMOCTH TeOpHI:I B03My1UeHHil, 

§ 7, I--la.ll.6apbepaoe oTpa:>KeHHe s KBBSHKnaccH'IecKoM cnytJ:ae 

KaasHKnaccHKa ecTb "'BCTHbril cnyqail, KOr.ll.a MO:>KHO npHMeHHTh ¢opMyny (6.7). 

BbicoKaSI rna.ll.KOCTb noTeauHana 

I~\~ I A' I = I =~ I << 1 ' \ 

K //I 
JZ3 <<1' 

(7 .1) 

...J. 

~--

r 

•• 

_....__ ________ ----------
----- -~ ~ 
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KOTOpasr HMeeT M9CTO B KB83HK.Il8CCH'i9CKOM c.nyqae, U03BO.IlSI9T H9C.Il0)KHbiM npeo6pa.-

30B8.HH9M ypasHeHHH ( 1.1 ) .oo6HTbCH Bblno.nHeHHH yc.noBHH ( 6.5) ua HHTepsa.ne (-,-a.>-) 

Lld)Ke Ll.llSI UOT9HUHd.llOB C 60.IlbWHM OTHOW9HH9M 'lf..:.u jV'_.,. 
/3/ 

O.llHHM H3 npeo6p830BBHHi!: naHrepa • no.llO)KHM 

• 
'I'= J(.-i. 'f , X = ~ ( d ) , !1 = c; (x)_, 

• Bocno.nb3yeMcs 

(7.2) 

r.oe f... 
cpyHKUHH, o6paTB8.H K cpaae ~ • Tor.oa ypasHeHHe ( 1.1) npHo6peTaeT BHLl 

r.oe WTpHx oaHaqaeT npoHaBOLlHYIO no >< • Cor.nacHo (7.1) 

<< 1, 
TBK 'ITO Ll.llSI npeo6p830B8HHOrO UOTeHUHa.na V 

HHMOCTH cpopMy1l'hl ( 6. 7) BhiUO.IlHeHo. 

J / o( t.nrl << i 

(7.3) 

( 7.4) 

H YC.IlOBHe UpHMe-

YfHTerpa.n ( 6. 7) B KB83HK.Il8CCH'ieCKOM c.nyqae pe.OKO MO)KeT 6b1Tb H4A.lleH aH&.nH

--~H'ieCKH1 TaK K&K npeo6pA30B8HHhiA UOT9HUH8.11 lr ( '3) B S.lleMeHT8.pHbiX cpyHKUHSIX o6ht'l

HO He Bblpa)KaeTcH:. B KaqecTse npHMepa, Kor.oa B.hi'iHC.IleHHH y.oaeTcs .oosecTH .oo 

17/ KOHU8 1 B03bM9M paao6p&HHbiA B pa6oTe B.noKpOBCKOro H .op. 'i8.CTHhiA cnyqaA
1 

KOr.oa V(lC) HMeeT BHLl 

( 7.5) 

r.oe Q (,c:) - BH8.11HTH'ieCKBSI cpyHKUHH1 He HMeiOIU&H HH Hy.neA, HH 0C069HHOCTeJ 

s no.noce 

- ()< "J-x < 6'"+ c c >> -1. 

17/ 
npHMOe Bhi'iHC.IleHHe ftOK83hiBB9T1 'ITO "IT ( ~) HM99T BHLl 

-1 -

V" ( ~ ) = 1 + 3~ ( . - )'- Q ( :J ) ' ~ ( i b ) = 1 7 

- ~-, 6 

r.oe Q ( J) He HMeeT oco6eHHOCTeA s no.noce 

- ~ < ~~<(}+c. ' i b = t (16"), c'e= ~(('c.). 
J.13 ( 7 ~4) C.ne.oyeT 1 'ITO B KBB3HK.IlBCCH"l9CKOM C.llY'i49 0 >> i • 

ObelneaHKI IHCTII'fYF. · 
uep!twx Rcc.llel9B<UJ>tii 

6H6J1HOTEKA 

(7.6) 

(7. 7) 

(7.8) 
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Ilo.acTaamul (7 .7) B (6. 7) H npoao.aH HHTerpHpoaaHHe no KOHTYPY, 38MKilyToMy 

B BepxHeA nonynnOCKOCTH 1 Mbl BH.OHM 1 qTo OC06eHHOCTH cPYHKUHH Q ( ~) BHOCSIT 

9KCnOHeHUH8nbHO M8nhiA BKna.a H 1 ecnH 9THX oco6eHHOCTeA He CnHWKOM MHOr01 TO 

9THM BKJI8.llOM MO:>KHO npeHe6peqb, 3aMeHHSI Q ( ~) e.aHHHUeA, .OnH 8MnnHTY.llbl Ha.a-

6apbepHoro oTpa:>KeHHH HMeeM 

R - - c• ( oo ,. - oo) = - ..:>~, 
• 

=-
~ ~ f exp{ 1i f [1 + {6 ( t - d5 y~ oh 1 t d f1t [1 + ~ ( ~- - d) r% J -

a 
(BbiqHcneHHe HHTerpana ( 7,9) o6cy:>K.OeTCSI B npHnO:>KeHHH) • 

-ce 

( 7.9) 

- !1. if 

Ta :>Ke oueHKa .anSI R 171 
6hin8 nonyqeHa B nyTeM CnO:>KHOrO CyMMHpOB8HHSI 

pSI.OOB TeOpHH B03MyWeHHA H CpaBHeHHeM pe3ynbT8T8 C H3BeCTHbiM TOqHbiM pemeHHeJv. 

-1 
(.anSI V= 1-t(l c:k ("'1 X) ). Cne.n,yeT ynoMHHYTb, qTo B pa6oTax B.noKpOBGKoro H 

17 8/ 
.ap, t co.aep:>KHTCSI HeBepHOe yTBep:>K.aeHHe 0 TOM 1 qTO cPOpMyna ( 6, 7) 1 BbiBe.OeH-

/6/ 
H.!lH anepBbie vt.ronb.aMaHOM H A,./VVir.aanoM , coana.aaeT c nepBbiM qneHOM pH.aa 

TeOpHH B03MyWeHHA. B C8MOM .aene, nO.OCT8HOBK8. noTeHuHana no~tpOBCKOro ( 7 • 7) B 

HHTePpan ronb.OM8H8 H J\tVir.aana (6.7) npHBO.llHT K TOqHoMy pe3ynbT8Ty (7,9), B TO 

171 
apeMH KaK nepabii qneH pH.aa TeopiiH B03MymeHHA .anH pa36HpaeMoro npHMepa .aaeT 

s- -% G" -f. 'if R. ~ - ' ;a n e · = - <. o, s-,. e . 

B 38KnJoqeHHe _8BT0p XOTen 6bl Bblp83HTb CBOIO rny6oKyiO 6naroa._8pHOCTb 

H.A. CMopOAHHCKOMY 38 MHOroKp8THbie o6cy:>K.aeHHSI, c.c. repmTeAHy 38 nOCTOSIHHyiO 

nOMOlllb B p860Te H J1,.lJ., ~8CT8BeHKO 

paooTbl, 

38 .apy:>KeCKyiO noa._a._ep:>KKY Ha p8HHeA CT8AHH 

n ·pH n 0 :>Ke H H e 

I1HTerp8n (7.9) nerqe acero BbiqHcnHTb, pa3n8r8H CTOHlllHA B noK838Tene 

KOpeHb B PSI.O no C'l·eneHH BenHqHHbl r 
- ~ - -~ 
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H HHTerpHpysr STOT psr.o. noqneaao. B HH.>Kaea nonynnocKOCTH acerJla (npH mo6biX 6 1 
HaA.o.eTCSl npSlM8Sl 'J,....~ == ~t 
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Ha KOTOpoA PSlJl 
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<n. 2) 

CXOJlHTCSl BCIOJly a6coniOTHO,-T8K 'ITO TaKasr llpOIIeJlypa 38KOHH8o .Qanee paanO.>KHM B 

PHll O:p B = 1+ B +. . . • BM,.cnun HBHo ~ e,. ( 
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. fl ) , HMeeM 

R =- '1'1 '/'1 ) 
+ + tL. (0.3) "- . c.r + .rs-) ·(- oR ) - J. 
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Bbipa.>KeHHe ( n.3) .o.onycKaeT noqneuuoe HHTerpHpoaaHHe • .Uenasr 38MeHy 

, r)le f He 38BHCHT OT 6 

J t·x ( ) ( Vt y= e' 1+Bc"J+ ... --:- Yr + _...;,__ + 
X-iJ'i-
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KoacTaHTa f nerKo UOJlC'IHThiaaeTcsr '!Hcneaao H OKaablaaeTcsr paauoa l . T aK, 

nepabie TpH 'lneaa PHJla no 8 
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R --
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HMeeM R = -f -u-r ( -1 6 ) • rAe f He 38BHCHT OT 6 
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KoucTAHTa f nerKo no.[(cqu:ThiaaeTc.sr qu:cneuuo H OKaabiBaeTc.sr paauoa c • T aK, 
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