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BosuoXHocTb no~tiHTb To~oe B TepMo~HHaMHtieCKOM npe~ene . :. ~ ·. ' ' 

. pemeHHe _CTHyYJIHpOBaJia pSI~ HCCJI6~0BtlHHil cpeppoMarH~THHX MO~eJibH!iX 

CHCTeM c noCTOSIHHW odMeHI!IiM B3a~Mo~ellcTBHeM 'J / N 
( 'J - KoHcTaHTa B_saHMo~eltcTBHSI, N- tiHcno qacmu B cHcTeMe) 

nma rellsendepra ·/I,2/ : . 
. NN , N 

. . /J/ 
H ll3HHra 

J{=-.l.£:2_0i~ --MhLC1iz 
. 2){ t•f j•1 ~. I i•1 ' 

(I) 

jNN N () 
){'=-- 2:.2..ott0j;! -t"h?ay~ 2 

. • .. .. . ZN , .. 1 j•1 1.1 

.. _;:r.~e, O"'ol., {'~ '= ~~ ~ 1 i; )_ - MaTpffii'H flay JIH, /"- ·- uarH~T~Lilt !.!OI.IeHT 

. :, ;'~aCTH~·, h..;. B.neill~ee MarHHTIIO e no Jie. 

~IsBec~no, 4TO y~eJibnan· CBodo~nM :meprHSI KaK MSI CHCTeMu 

.(I): . . ·: -il 
-}. . . . e f) . -7i . 

(e,hf=- __.;. vnSp .e , · 
II N .·· . . 

''. 

~ ·Ta~ 'it :niin cHcteMu (2) :. 
'X 

.J
11
(e,h) = -·: ~S~ :e-&' 

...... -
~."B npe~ene N.:.;·oo ( npH nocTonnnoll nnotnocTH tiHCJia. t.nCTHU). 

coBna)laei' c y~eJibHOll. CBodo~non· .~ileprHell · B TeopHH MoneKy.nnpnoro 

:.· fiOJISI: 
... ·. 

r~e C : C. ( e, h ) ecTh pemenHe ypaBneHHSI caMocorn.acoBaHHSI: 
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(J) 

(4) 

(5) 

(6) 
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Y~OBHeTBOpHDmee YCHOBHD ( CM./2,3/ ): 

f\c)·= ~M j 0
(C) 

. lCl ~ .. (7) . 

B P8:dore/2/. :u:are:u:arn:qecKH crporHM MeTo~o:u: dWI~ noJ\YqeHa. 

oneHKa CBepxy .HJiH pa3HOCTH Y~eHE>H!lX CBOdO~H!lX _3Hepnr:i (3) II (5): 

0 
co(eh.)-r(eh)L f23+GJfl3 (ftl111)%-t 3& 

~ r ' lp ' - N z;!i . c NJis 

cnpase.nmmaH. npii nDdOM N 11 nJJd!lX ,3m.qeHHHX _TeMnepazyp!l e 
1:1 BHeumero noM h · • 

.B Hacroamel1 padore paccMoTpHM cucreMY· rma Hsl:!Hra (2) 

II nonyql:IM oneHey dnl:I30CTH y~eHE>H!lX CBOdO~HllX 3Heprn:l1 f111 (&,h) 

l:l 5°(&,h) • ,lla.'!ee, ,Ha OCHOBe 3TOl1 oneHKH HCCHe,DyeM BOnpOC 

0 dmf30CTU ~BYX ~pyrliX TepMO,IJ;HHaMHqecKl:IX tPYHKniil1: :mTpOUUH 

SN (e,h) l:l BHYTpeHHel1.3Heprl:IH e,(e,h) B pacqere Ha O~HY 

qacTHnY
1 
onpe~enemrux ~H CHCTeM!l (2) cornacno paBeHCTBaM: 

SN (&,h)=- 'dflll(&,h) 
';) & . 

. . -~ . 
G,..,(&,h): 

11
(Jl/=},,(&,h}-t9S,.,(&1 h) , 

r~e <._ ••• /. 03Haqaer ycpe,n;HeRl:le c raMHnnonnaHOM (2), 

COOTB eTCTBeHHO K y~enE>HOtt 3HTpOnHl:l S"(9,k) H y~enE>HO~ 

BHyrpeHHcn 3Hepnm . € 0(9,h) B reop1:11:1 MoneKynapHoro no~a: 

so(e,h.)=..;.. 'dr(&,hJ 
';>e . 

€ 0 (&,h) = SOr&,l,) + es~(&,h). 
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(8) 

(9) 

(IO) 

(II) 

(I2) 

'j 

: .. ~·. 

Bne~eM ~H y~odcrsa cne~mn:e odo3HaqeHHH: 

• #. 

l :::;2... ·"> ,.,...! 
i! ., !-VI 

,. t: f 

(13) 

~,.,{&jh):::. f 0
(&,h)- !,..,(&,h.) (I4) 

. ,~ ~. 

II nepeniimeM rammnoiuiaH (2) B BII~e: 

){ :::.,. ~ 'J~Ii -fihNil 
(IS) 

l1cnOHE>3YH MeT~~ ~dO.T!l/2/, Jier~o. nonyqR~E>! . 

Of.6"{&,h)f !'J<(li -(lz))z/= :J~ .(:- 'i£,~,h)) _(I6) 
. . . 2;t-tN uli:. , 

ol:ey~~ •. HHTerpHpyn no ·. h B npe.nenax h, ~.-h f h1 + t 
u yqHT!lBan,._q7o: 

.'~NA~h> 
-:- ~h_'l. ? 0 

~ 'dj,..(~h} ~;(I) . -I'd£,; (&,It) I ~. ~-
•'i)h' I ! ' '))1 I. 

HaXO~HM: . . k
1
+( 

o~ ~,..,<&,J)= i s~,..,(&,h)olh ~ 

r.ne: 

h~ 

· ;c ~ [- ')f,.,(&J~.+l) + o!;,(&,h•J J L 
- 'ljH~J./t ';)h. ~h . -

h
1 
~l ~h,+e ) h 1 -nDdoe~ 

C ~pyr OK CTOpOH II, l:IYeeY: 

J& 
1-ftlll ' 

·.· ,~~"'ll . .. 0 ~ ~,., (&,h1}!: mtl.X %' ~ k,-~1 -1:' I .A,;, (&,~)j ~-
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~9 
~ zr e + 2fAetJ 

(19) 

HHHHMH3Hpyll npaByD CTOpOHy HepaB eHCTBa (19) no e , 
Hal1~eM, tiTO B TOtiKe MHHHMJMa: 

t-= ...i. v 6:J '. 
'lf1 f{ 

(20) 

H OKOHtiaTenLHall OUeHKa npHHHMaeT B~: 

0.{: .6N ( e, h) <f. €',., (e)= 2 {aJ ·N-'h. _ 0 . (21) 
N--

11TaK, cor nacHo (2!), nocne~oBatenLHOCTL y~enLHIIX cBoOo~Hux 

3HeprHl1 { fN (9;h)J CXO~HTCll npH N- oO paBHOHepHO no & H h 
B nlllOon orpaHHileHHOl1 oOnacTH Teunepazyp 0!! 9~ 90 • 

!lpe~e qeu npHCTYllHTb K HCCne~OBBHUD 0nH30CTU npOU3BO~HUX 

'.)f.vhe H c!io& , OTMeTHM HeKOTOpUe He00XO~HMble ~Jill ·~anbHellruero 
paCCMOTpe!!Hll CBOitCTila cf!YHKUUH jN(S,h). 

l. Cor naCHO onpe~eneHUD ( 4), ·npH RDdOM ( KOHetiHOM) 3HalleHHU 

)I CB000,11Hall 3HeprMll Ha O~HY tiaCTHliY :fN (&,h) BellteCTBeHHO 

aHBRMTHilHa no ff H h BO Been OelJJaCTH· onpe~eneHUll/4/: 

f0~9<.oo 

[}) = l-ooc:: h'" oo 
(22) 

J:l llUCTH OC TH, BC e ee np OH3B O~Hu e no 9 u h HenpepUBHU 

B /1) 

2. Y.n;enLHall cBoelo.n;Hall 3Heprnll .f~ (&,h). ecu BunyKnaH BBepx 

cpyHKl\Hll TeMnepazypu & BO Been .Od1!aCTU :/) , noCKOnbKy: 

~9 fwft;,h)>E-S"'.CFJ,h)=·- ~ [~<'1<>-·!A:'l;,ltJ] 
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B TOtiKaX Xo aenpepuBHOCTH cpymtl\HH {x 5 °(X) 

OHU llBHO He ll03BORllDT llpOBeCTH paBHOMepHYD oueHey ManOCTH 

Beml'IHH: 

.\.;X ..6,.,(~~) I 
;riJill Be ex · X o e. La., g 1 , He npuaneKa.ll cyllteCTBOBaHHe H orpaHH- · 

. 1 . 
tieHHOCTL · np OH3BO~HHX ::L z. L::.;., ()(0 ) . . • 3aMeTuM, . o~HaKO; tiTO B . . " . rr:.x . . .. . 1. 

-HameM cny\:me npe~n01IOXeHHe OCJ"llteCTBOBaHHH llpOH3B.O,li;HOn 'fx,_b.,("X) 

BO Bcex TOtiKaX. X~ . imnlleTCll CJIHUIKOM· xeCTKHM ycnOBHeM, TaK. KaK 

. oHo HcrcixDttaer ns paccMOtpeaMH TollxH nsnoua \WmtuiH '0 Vtx) . . . . .. ... ox . · 
( mnpnMep, KpHTmeceyBJ TOtiKy. ;riJill cPYHKUHH 'I>~J0 (S,")::,. ' . 

;axe npH HanHilHH BCD~ a · ( ct, C). or~HH'leHHNX o.n;HoctopoHHHX 

npoH3BO,li;HUX ;;1 f.o(Xto) . H ,;;1 5°(X-o) . ·()~one'e . 

.Taro, .n;o tex nop,noKa cx~.n;HMOCTL nocne,n;OBaTenLHOCTII· ~"OX~ !.vtxJ) 
·K· KoaetiHOMy npe~eny ae ycTBHOBneHa, uu He_p_acnonaraeu cBeiimHSJMH. od 

ee paBHOCTeneHHOl1 orpaHHtieHHOC~H H TSM CaLlUM od orpaHHqeHHOCTH . 
. . . 1. . 

: cpyHK uHn 'b~X2 6. w ( l< J npH N- 0o • 

YtiHTUBall BCe 3TH OC00eHHO CTH; MU CtPOpMY11HpyeM C1!e~DlltYD 

odeyiJ newzy, ~~cTaToll HYD .n;nn HamHX uenen. · 

. lleMMa. !lycTL fa .... 001 ' . ;v = 1,2, . . . ' 
nocne.n;oBatenLH oCT L HenpepUBHO ,D;HciJ<l>epeHl\HPY eMux Ha cerMeHTe. · 

~ ~ X~. € . cpyHKUHll, HMeDI!tHX B ~alt,llon TOtiKe ·~TepBana ( Cl.1 ~ ) 

. . n· ( 
· npoH3BO~HHe cnpaBa BToporo nop.f!.n;Ka , ()..,v >< +-o) , nplilleM: 

I. .I a.111 (XJ 1 ~ t,(o., & ) - o , v x e. L.a., C-] 
·. · · ·• N-.oo 

2. Ilocire.n;oBaTe1!bliOCTb BTopux"npoH3BO~HUX cnpaBa_ t o..':v (X_to) J 

9 

.,·,· 



I. 

i 
i 
I' ,· 
I• 

i 

paBHOCTeneHHO orpaHHqeHa Ha HHTepBane 

) 
II 

a o..,., (X +0) ~ L (a, t) 

HnH CHH3y: 

d) 
,, ' 

a.w (X+O) ~- L (C!.,.&) 

TorAa.cnpaBeAnHBO HepaBeRCTBo: 

I a.~cxJ 1 ~ 2 ~c..,rA,tJ L(o..,tJ 

MH ncex 

(- 0.. 1 e ) CBepxy: 

( u D., l) > 0) ' 

( L(a.,-&) > 0) .. 

0..-f 8' ~ )( ~ t -8' . 8' > 0 

H ncex N:? }11 

ycnoBHD: 

, rAe N' H 3' 

8'2. 
£N,(a.,l) ~ 7f L(a.,~). 

y ;tonneTB opnDT 

noKa3aTenhCTBO: PaCCMOTpm.t Ha cerMCHTe )(e; [~.~+e]c lo..,&j. 

tPYHKUHD 

~t(XJ = ~,v{!.,.e)- a.,.,(X)- (~+l-:,X)a.~(X)-

- (r+-e-xl[t:t,.,n+lJ-a.N(~J-ea!,.,(~J] , 

HMCillllYD no ycnOBHD JleWH B Xalr,I(Olt Toqxe HHTepBana (! 1 f+ l) 
npOH3BO~HYD CnpaBa: 

' ( ( ,, F +~-x r ' gt X+o)~- f+f-X)~N(X+o}+ Z--er-ta,(f+()-a,.,(O-(tt.v(fJ]. (I) 

TaX~ 9tff)=-1t {f+f): 0 1 TO no OdOC!ll!CHHOlt 

TeopeMe Ponna ( cu. /61): 
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? 
' I 
\ 
'} 

f 
'l 
'i 

} 
., ,. 

l 
I 
'{" \ 

'!'. 
. f 
- I· il 

·J 

\ 
i 
' 

\\ 

r 

3 ~., e n,~+f) 

.3 I 2. E ( ~. , + e ) 

1/n,+o)~o,. 

~J (ltto) ~ 0 
.• I 

oTKyAa,HcnonLsyn BHPaECHHe (I), nonyqaeM HepaBeHCTBa: 

t:t~o~ n+O- a.,.,(f j _ J.. d.Z ( ~, ~o) f a.~ ff} !: 
e. 2. .. (II) 

£ ttw(ft-!) -a.,.,(f) _ ..f. a.Z, (h+o) .. - e z 
( tt ~ ~ ~ c -~ ). . 

PaccMoTpeB aHanormHo ipyHKUHD. ~~1. (X} 

x(E; [ ~-e, ~ 1 c Let,~ 1' ,.HaltAeM: 

OTKYAa: 

3 ~1 E (f-l,f) : 9.!1. (~1+0) f 0 

]~2.€(~-!,l): 9.!t(t'lt.+O)?O' 

Ha cerMeHTe 

a, 0 l- a.,.,·q-tJ + J.. a! (1~+oJ ~- c::t~(O ~ 
t z 

l a..IJ ( 0 - a..v q -e J + 1.. a.~ ( tt 2. + o ) 
- e z. 

( tHi~ ~~g). 

,, 
nonyCTHM, qTo BTOpaH npOll3BO,nHaH cnpaBa a, ()(+o) 

orpaHHqeHa cnepxy ( ycnoBHe 2a) • Tax xaK no ycnoBHHM neMMH: 

±&tN()() ~-EN(o..,~J,· XE.Lo..,t] 

II - t>.N(X+o)?.- L (a,{.) · 
'' 

Xt:.(o...,{,) 

TO H3 nepBoro HepaBCHCTBa (II) nonyqaeM: 

II 

(III) 



i··. 
I 

I 
)", 

'• 

·.· 

Zt~JlA,6) 

e 

·,'-

(. . I 
--. L. (~/ t) ~ O..N rn 
2 . . ' 

~~,~~-e. 

C ,14pyroR CTOpOHIJ, ITOACTaBJIIIII COOTHOilleHHII 

±.a..N(X) ~[,.,(DC.,{,) Xt=. ta.,€) 
. ' 

a..Z(X+-0){: L (~,6)' Xt=. (c:t, 6) 

. BO ·BTOp~e ~epaBeHCT~O (Ill)_, nMeeM: · 

_a.~qJ ~ uf/~O.,t) + --~ ) .. r&t,t), Cl+e~\'--€._ 

··nTaK, MU noita3anH, qTo B cnyqae (2a) cnpaBe,Jtmma: oneHita: 

I (A~ ( ~) l ~ ~ E,A ~. ( ) + -£ L. l o.., 6) (IY) 

.. ,14n1I ncex · ~ 11 e ' Y.I40BneTBOpiiDinl'IX'·ycn_oBHD:· 

tt+-t ~- 1 ~- ~- e , e > o 
'•., 

AHanorn:qno, c nOMom:t.n BToporo nepaBeHCTBa (IT) 11 nepnoro 

aepaBeHCTBa (Ill). noKa3UBaeTC II, qT 0 oueHita (IY) npH yen OBHH (Y) 

. cnpaBe,lVIHBa _11 B_ cnyqae 2Cl) orpaHHlleHHOR CHH3Y BTOpOR 

npOH3B0,14HOR a; (X+O). 

., JJ.nil nonyqeHHII naHCl onee TO liB oR onenKH nennqHHH /·a~ (TJ I 
CBepxy, MHHHMH3HpyeM rypaBy"D. CTOpOBY llepaBeHCTBa (Ill) ITO e. 
B To<J_Ke MHIJJiMYMa: 

i ;- eiJ ;:. ["~Nro.;&T 
"'. · Lro.,&J ' 

.. ·H, cne,140BaTenbHO: 
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CY ) 
j .. 

~ 

'() $ 0 (&1 h) ~ 2._ ; •'1 l&,h}:f (&c,O) .. 
"b& . 2. 'J .. 

(33) 

ilOCKOJ!l>Icy B cauoJ! !tp Mrll'leC!tOR T~qite (Sc., 0) , Op0l13B 0.14-

Hail cnpaaa panna HYJID ( eM. (25) ) , ~o oneHK.a .(33) cnpan_e,lVInna 

,II;}!II npanon npon:3B0,14HOR o'Oe s 0 { S+o, h ) npH JIDCl!JX e . H J., . 

Cne,l4onaTeJI:t.Ho, B03Bpama1Ic:t. K (27), nM:eeM:: 

'd' 3 0~8<.-:>o 
'O&z,~,v(Eho,~} ?.- .2'J' -oo<.h.<oo,, 

OTKy,l4a C ITOMO!l1hD JieMMIJ HaXO~M oneHKY ClJilf30CT" y,14ennH!JX 

3HTpOITHR: 

np11 

11 .J4JIII ncex 

e "'~ I $0 (f7,~)- SN(&,h) I.~ 2. V3 ( J2.) . p;-
1
/it 

"2. sc;. 
N> 

!3 l 'J 3( e1 ) e1} ~ 

o <. e~ ~ e s. ez.- &1 
' 

-· 

(34) 

(35), 

(36) 

(37) 

r,lle (11 11 fl.,_- nDCl!Je.nonOXHTenbH!Je KOHCTaHTIJ ( 0C::: 291 ~ 8 2 ). 

HepaneHCTBO (35) con¥ecTHo c (21) ,llaeT oueHKY ClJIU30CTH .-, 

Y.lltJnhHHX BHJTpeHHHX 3Heprl!R: 

\ €o(&,h) - GN (&,J.tJI ~ 
. 

f: lf 0 (&,h)-5,.,(~1 h)l + ejS 0 (&,h)-5N{&,h)j~ 
(38) r 

~ 2Y&zJ'·N- 112 + 2Y3' e2 (~f4. N-. 11~: 

'· .--Is 



C~paBe,II;JUIBYD npu yCJIOBII~ (36) H B o6JJa.CTH Teunepa.Typ (37). 

0TMeTHM, qro aHaJIOrHqHoe pa.CCMOTJleHHe, OCHOBaHHOe Ha O~eHKe 

(8) ~OXHO npoBeCTH H ,II;JIH Mo~enH (I) THTia reaseH6epra. Onpe,~~;enHB 

COOTBeTCTBeHHO 3HTJlOTIHD H_BHyTpeHHDD 3HeprHD Ha O,II;HJ qacTH~ ~H 

CHCTeJ.Ul (I) ,cornaCHO paBeHCTBaM: 

..... { h)_:_ ~tc&,hl 
SN e, - 'd s 

EN (9,h) =: ~ < x>-x = f,-(9,h) + e.S,.. {&,h) 

nonyqHM cne,~~;ynmee acHMnTOTnqecKoe noBe,~~;eHne paccMaTpHBaeMux 

TepMO,II;HHaMHqeCKHX ¢yHK~Hl1: 

I rce,h) -f"'(e,tt)l 
N-zl!> 

,._ ~Is 
jS0 (El,h)-S.v(&,k}I"-N-, 

. . 

\c=.o.(e,h)- EN(&,h.)j ,.._~~-Its 

ABTop cqntaeT CBOKM npnHTHUM ,~~;onrOM no6naro,~~;apnTh 

npotpeccopa H.H.EoronnCioBa ~ Mn.) sa BHHMrume K pa6ote H ~eHHble 

·3aMeqaHnH, a TaKl!l:e B.A.3arpe6HoBa sa MHoroKpaTHble none3Hble 

o6cyx,~~;eHHH. 
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