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MOJEJIb AHAJIN3A D®PEKTUBHOCTH UHBECTHUIIUM
HA PBIHKE HEHHBIX BYMATI'

B kaugectBe nmpumMepa UCIOJIb30BaHUA METOH0JIOTUN HCIIOJIHOTO MOACIINPOBAHUA PAaCCMOTPUM IIPO-
Heaypy nojIydcHus MapruHajJbHbBIX OLNCHOK KOJMYCCTBCHHBIX XapaKTECPHUCTUK HHBGCTHHI/IOHHOP'I Jcs1-
TCJIIbHOCTH HAa PBIHKC LICHHBIX GYMaF.

XOTs eIUHUIIBI U3MEPEHHUS 3TUX XapaKTEPUCTUK BHIOPAHBI YCIOBHO, pacCMaTpUBAEMbIil IPUMEp B
JOCTaTOYHO IOJIHOM Mepe IEMOHCTPUPYET KaK KOHUENTYaJIbHYI CIEU(HUKY HEMOJHBIX MaTeMaTH-
YECKUX MOJEJIEH, TaK U BO3MOJKHBIE IIyTU IIPEOJOJICHUS IIPAKTUYECKUX TPYAHOCTEW MX HCIIOJIb30Ba-
HUSL.
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COIlep)KaTeJIbHaﬂ MOCTAHOBKA 3a1a4YH

Bynem paccmaTpuBath CIEIyIOIIYIO OTIEPAIUIO HA PHIHKE IICHHBIX OyMar.
(Onucanme B [3] § 8.2, cTp. 228)

B Teuenuun N mepuonoB (Hampumep, OAaHKOBCKUX JHEH) MPUOOPETAETCs U MPOIACTCS ONPE/IEICH-
HBIM BUJ IIEHHBIX OyMar ¢ M3BECTHOW JIOXOMHOCTBIO, OIUIaTa MPHOOPETEHUSI KOTOPHIX OCYIIECTBIISICT-
Csl 3a€MHBIMU CPEICTBaMH, MPHUBJICKAEMBIMU 10 KPEIUTHOW JMHUU C (PUKCUPOBAHHOW MPOLEHTHON
CTaBKOM.

JIOXOAHOCTh LIEHHBIX Oymar U CTOMMOCTh KpEeAuTa JAJS Ka)XIOro M3 NEepUOJOB IMOCTOSHHBI U W3-
BECTHbI. MaKkcUMasbHble 00BbEMBI MPUBJIEKAEMBIX-BO3BPAIAEMBIX CPEICTB MO KPEAUTHOW JIMHUM 3a
OJIMH TIEPHOJI, a TAKXKE 00bEMBI IPHOOPETAEMBIX-TIPOIaBAEMbIX LIEHHBIX OyMar B T€UE€HHE OHOTO Tie-
pHoaa OrpaHUYEHBI.

Taxxe mpenmnosnaraercs, 4To o0beM nopTdens UEeHHBIX Oymar U cymMMapHas 3aJ0JKEHHOCTh I10
KpeAUTY KaK B HayaJie Ollepaliu, Tak P €€ OKOHYAHUU PaBHbI HYIIIO.
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Tpebyercst oueHUTH BO3MOXHYIO 3(()EKTUBHOCTH TAHHOW ONepauy 1Mo MaKCUMaJbHOW BEIHMYUHE
oCTaTKa CpPEJCTB Ha CYETe ONepalMy MpH ee 3aBepIICHUU NMpU (PUKCHUPOBAHHOM 3apaHee 4Yucie Ie-
PHOJIOB.

HeobxoaumMo Tarxke paccYuTaTh AMHAMUKY ITPUBICUCHNA-BO3BPATA 3a€MHBIX CPEACTB, PABHO KaK U
NpUOOPETEHUA-NIPOJaK LIEHHBIX Oymar, oOecreduBaronlyto 3Ty 3pQekTHBHOCTb. Cxema ornepanuu
npuBeeHa Ha puc. .
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Cnucok nmoka3zareJieii MoeJIM U MX aTpUOYTOB

Hcnonszyem uist hopMann30BaHHOTO OMUCAHUS UCCIIEAYEMOM oreparuu (SBISTFOIIMMCS YaCTHBIM
CIIy4aeM 3a7auil OUCKPEeMHO20 ONMUMAIbHO20 YNPAsieHuss) CIeAYIoNIe KOIMYeCTBEHHBIC XapaKTe-
PUCTUKH 15 Kakoro nepuonaa k =[1, N]:

- S(k) — ocTaTok cpencTB Ha cueTe OTepaluy B IEPUOT K ;

- Q(k) — obbeM cpeAcTB, MPUBJICYCHHBIX (MM BO3BpAIIEHHBIX ) 32 TIEPHO £ ;

- R(k) — crouMoCTh 1IeHHBIX Oymar, KyIJICHHBIX (MJIM IPOJAaHHBIX ) 3a Iepuo k ;

- F (k) — ob6bem nmoptdens 1eHHbIx Oymar B mepuoj K ;

- p(k) — 1oXOOHOCTH IIEHHBIX OymMar B mepuoa k ;

- V (k) — BenmuurHa 3a10JDKEHHOCTH TI0 KPEIUTY B TIEPHOTT K ;

- p, (k) — mpoueHTHas cTaBKa 110 KpEeAUTY B epuon k .
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OTH XapaKTePUCTHKH OYAyT CBSA3aHBI CICAYIOIIAMH JUHAMHUYCCKHMH COOTHOIICHUSIMU
s Kaokaoro k =[N —1]:

1°. JlnHamuka cuera onepanuu:
Stk+1)=
=8(k)+ (k) = R(k) + p(k) - F (k) = po (k) -V (k).
2°. JluHamuka oobeMa nmoptgens HeHHbIX Oymar
F(k+1)=F(k)+ R(k). (1)
3°. JluHaMuKa 3a0JKEHHOCTH 110 KPEIUTY

Vik+1)=V(k)+O(k).

B cucreme pasnoctHbeix ypaBaenuii (1) nepemennsie S(k), V(k), F (k) sBuswotcs ¢azosvimu ne-
pemennvimu, a nepemerasie — Q(k) u R(k) ynpasrenusmu.
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Ha ¢a3oBbie nepemMeHHbIE U YIPaBIECHUS IPU 3TOM HAKJIaJAbIBAIOTCA CIIEIYIONINE OTPaHUYEHHUS:

S(k)=0; Vk €[l,N], To ecTb B Xoae omepanuu oBepapadT MO CUETy ONepanud He

JIOITYCKaEeTCS;
- Vk)20; Vke[l,N] n F(k)=0; Vk €[l, N] — oueBUIHHI,

yopasieHuss Q(k) u R(k) mpoOW3BOJBHBI 10 3HAKY U JIOJDKHBI YIOBJIETBOPATH ABYCTOPOH-
HUM HEPaBEHCTBaM, OTPAKAIOIIMMHU KaK TEXHUUECKHE, TaK U IKOHOMUYECKHE OIpPaHUYCHUS
(HampuMep, 1O JTMKBUIHOCTH IICHHBIX Oymar)

O(k) < O(k)< O(k);  R(k) < R(k) < R(k);
Vk e[l, N];

- HavanbHbele ycaoBuss  S(I)=V(1)=F()=0, paBHO Kak ¥ KOHEYHbIE YCJIOBUS

V(N) = F(N)=0 BBITEKaIOT U3 YCIOBU MPOBEICHUS OTICPALIHH.
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Hakonen, nieneBoe ycimoBue oneparnuu umeeT Bug S(N) — max.

JlaHHasi COBOKYITHOCTb 00s3aTENbHBIX M JKEIATENbHbBIX YCIOBUH (DOpManbHO SBISETCS 3aJadei M-
HEWHOI'0 IPOrpaMMUPOBAHUs, B KOTOPOU ITOKA3aTeNIN

S(k), F(k),V(k), R(k), O(k), Vk=[1l,N]

SABJISIFOTCA nepemerHHbiMU,

a 4KCyI0 NepuoaoB N U BeJTHUHHBI
p(k), po(k), R(K), R(k), Q(k), O(k), Vk=[,N]

— napamempamu, tae Bemmuuubl S(k),F(k),V (k) wumeror pasmepHOocTh '"y.e.", BEIHUYUHBI
R(k),O(k),R(k),R(k),Q(k) u O(k) uzmepstorcs B "y.e./mepuon”, a p(k) u p,(k) 6e3pazmepHEIe.

[TockonbKy B 3TOW MOJENTN HE OTPAXKEH PSIJl CYIIECTBEHHBIX, HO HE (OPMATU3YEMBIX (PaKTOPOB
(Hampumep, TaKUX KakK: BHEIIHHE YKOHOMUYECKHE U MOJUTUICCKUE YCIIOBUS, & TAKIKE BCEBO3MOXKHBIC
pHUCKH, O0YCIIOBJICHHBIC HECTAOMJIBHOCTHIO PHIHKA IIEHHBIX OyMar WM CTOMMOCTH KpEIuTa), TO €¢
CJICAYCT OTHCCTHU K KJIACCY HCIIOJIHBIX MOI[GJIGI\/'I, HOSBOJI?IIOH_[Cﬁ MMOJIYYUTh JIMIIb MAapTUHAJIbHYIO
(BEpXHIOIO) OIIEHKY MaKCUMaIbHOU () PEKTUBHOCTH pacCMaTPUBAEMOM OTICPAIIHH.
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DopMyTHPOBKA YCJ0BUIT 0230BOr0 BAPUAHTA 321a4M HA sA3bike L

Pacuer 6azoBoro BapmaHTa 3a1a4il OBLI BBITIOJIHEH I CIEAYIOIIETO Habopa 3HAYCHUH TMapameT-
poB: N =300 u Vk =[1, N] (Onucanue nporpaMMHBIX CPEACTB, CTp.249)

O(k)=-20.0, O(k)=40.0,
R(k)=-50.0, R(k)=40.0,
p(k)=0.008, p,(k)=0.004.

HOCKOJII:Ky JJIA KaXXJ0T0 U3 HepI/IOIIOB JUIA paCCManHBaeMOﬁ MOACIn HGOGXO,Z[I/IMO HUCIIOJIB30BAThH
12 mokazatenei, To olImiee Ynuciao mokasarenaeid moaenu st 6a3oBoro BapuaHTa coctaBut 3600, 4To
MPUBOJIUT K HE0OX00UMOCIU A8MoMamu3ayuy poreyp BBojaa JaHHBIX B DBM u aHanm3a nomy4eH-
HBIX PEIICHUH.

B pamMkax HacTosAIIero Kypca A peieHus 3TUX IpoodeM 0Ka3aloch JOCTATOYHBIM UCIIOIb30BaTh:

1) wuHTepnperaTop s3bIKa L, MO3BOJISIONINI aBTOMAaTU3UPOBATh (POPMHUPOBAHUE YCIOBHH U
ITOMCK PEUICHMs ISl JIMHEMHBIX 3a7a49 ONITUMAaJIbHOTO yIIPABJICHMS;

2) mporpammy MS Excel ans o0paOOTKU pe3ynbTaTOB pacyeTOB.

SI3pIK L SBJISIETCS HEKOTOPBIM TOAMHOKECTBOM si3bIka C++. Himke mpuBOAMTCS 3aKOMMEHTHPO-
BaHHBIN TEKCT BXOJHOTO (aiiyia I HHTePIPETaTopa A3bika L, MO3BOJISIONIMI BBECTH UCXO/IHBIC aH-
HbIE, PELIUTD 3a1a4y JUHEHHOTO MPOrPaMMUPOBAHKS U C(HOPMHUPOBATH (aiil BEIXOIHBIX JaHHBIX IS
0a30BOro BapraHTa 3a/1a4yH.
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//

//

// Momess Invest04.1

//

// L—@aﬁﬂ o9 MOIes OLeHKM 3OOeKTUMBHOCTM MHBECTULMOHHEIX
// onepauMii Ha PBIHKE LEeHHEX OyMar

// B sToMm BapMaHTe MOIeJl HOXOHOHOCTH ILIEeHHBIX OyMar M CTOUMOCTbBb

// Kpemura NOCTOSHHEL

//
//

/ / Biiok napamMeTpoOB

//
// 3amaeTcsda 4YMCIO IIepMOIOB

const int N = 300;
//

// 3amaeTcda uUMA BapMaHTa 3aladn

string name = "Invest04";

//

// Bamawrcs rpamwmm mns ympasmenmit Q (K) u R (k)
const double Qmin = -20.00;

const double Qmax = 40.00;

const double Rmin = -50.00;

const double Rmax = 40.00;

10



apaMeTpuyeckre 3afjadM B MATEMATHMYECKOM MNPOIPaMMMPOBAHMMA
VMmuOB A.E., YMHOB E.A. Temal2. 2024/25 yu. ron

// 3amaercsa cromocts xpemura
const double r0 = 0.004;
// Bamaercs moxomHocTs LeHHHX GyMaT
const double rk = 0.008;
//

// CozpanTcsa MaCCUBE 3HadeHMM [P (k) n pO (k)

double po[N+1];
double pk[N+1];
int j;
for( 3=0; j<=N; J++ )

{ polj]l=r0; pk[jl=rk;

// dopMmpyeM UM IJid CiyxeOHOTO darna
string datName = name ".dat";
// dopMmpyeM MMS IJIsS BBIXODHOTO OGariia

string txtName = name ".txt";

}i

11
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// OnpemensieTcsi CTpyKTypa HDaHHHX AJsI [NEPUOAa MOZENM

struct Period

// 3amaeM CIMCOK I[OKasaTeJyieM s nepmuona

{

//
//
//

14

//

real
real
real
real
real
real
real
real

[locnenHue

E;
%
S;

R;

dr;
av;
das;

TPpM IoKasaTeJid HYXHBl OJIA

bopMmpoBaHMa CBA3eM Mexny (Qasz3oBEMM

IIEPEMEHHBIMM B PAa3HBIX IIepruomax

12
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// CospmaeTcs MacCCMB ONMCaHMI II€PMOIOB
Period p[N+1];
// Jlajiee BHIIOJIHAETCS MHMULMANIM3aUMSa INoKasaTeJiell MOoIenu OJid BCeX

/ / nepnonos

int 1i;

for( i=0; i<= N; 1i++ )
{
SetName ( "F (" itoa(i) ")", pli].F )7
SetName ( "V (" _itoa(i) ")", pli]l.V )7
SetName ( "S (" _itoa(i) ")", pli].S )7
SetName ( "Q (" _itoa(i) ")", pli].Q )=
SetName ( "R (" _itoa(i) ")", pl[i].R )7
SetName ( "dF (" _itoa(i) ")", pli].dF );
SetName ( "dV(" _itoa(i) ")", pli].dVv );
SetName ( "dsS(" _itoa(i) ")", pli].ds );
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// 3amanTcsa HadaJlbHEE YCJIOBUA (misa nepumona k=1)

pl0].F.10blBound = p[0].F.uOblBound = 0;
pl0].V.10blBound pl0].V.uOblBound 0;
pl0].S.10blBound pl0].S.uOblBound 0;

// VYcranaBnuBamwTCs CBSSM M OT'PaHMYEHUsT AN NoKasaTesein
/ / ONss nepuoma C HOMEpPOM k

// 3amanTcsa CBA3K Mexny Gas30BEMM IIepeMeHHEMM

int k;

for( k=1; k<=N; k++ )
{
plk].dF :=
plk-1].F.1link - p[k].F.link + p[k].R.1link;
plk].dv :=
plk-1]1.V.1link - p[k].V.1link + p[k].Q.1link;

14
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plk].dsS :=
plk-11.S.1link - plk].S.link
- pol[k] * p[k].V.1link
+ pk[k] * pl[k].F.link
+ plk].Q.link - pl[k].R.1link;
//

// YpaBHEHMS OVHAMUAUYECKUX CBA3en

plk] .dF.10blBound
plk] .dV.10blBound

ron

plk].dF.u0OblBound = 0;
plk].dv.uOblBound 0;

plk].dS.10blBound = plk].dS.uOblBound = 0;

//

15
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// YCTaHABIMBAOTCSA OTPAHWUEHUS Ha YIpPaBJIEHUS

plk].Q.10blBound = Qmin;

plk] .Q.u0blBound = Qmax;
plk] .R.10bl1Bound = Rmin;
plk] .R.uOblBound = Rmax;

//

// Banmaorcs xomeunsie yciosus (mns nepuona k=N)
p[N].F.10blBound = p[N].F.uOblBound 0;
p[N].V.10blBound = p[N].V.uOblBound

Il
o
~e

//

// 3amaeTcsa LeJjleBOoe oTpaHudeHue: (Makcummszsaumsa S (N))
p[N].S.1DesBound = 15000;

//

16
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// YCcTaHaBIMBAKTCA BHAYEHUS OOITYy CTVMBIX HOI‘peLLIHOCTeIZ peumeHnAa
epsZero = epsBound = epsDeriv = le-9;
epsIncon = le-9;

//

/ / Hauvano mpouecca peweHust (Bamnyck pemare’si)
print ("\nSolving...\n");
solve () ;

/ / dopMMpoOBaHMe BHXOKLHHX annoB
print ("\nSaving\n") ;
SetProblemName (name) ;

SaveProblem (datName) ;

//

17
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// [lepeHanpaBJIeHME [eYaTy IaHHBIX B BEIXOIOHOM Odarii
redirect (txtName) ;
// OnpernenseTcs CUMMBOJ TabysAaluy OpY NedaTu

string s = "\t";

// [leyaTh CTPOKM C MMEHAMM [IOKa3aTesent

print ( "pO" S "pk" S "F" S "V" S "S" S "R" S "Q"
s "dF" s "dV" s "dS\n" );

// [leuaTh HAMOEHHHX BHAUEHUM [OKAa3aTeJsiel g BCEeX NepuOmOB

for( 1i=0; 1i<=N; i++ )

{
print (
_ftoa(poli]) s
_ftoa(pk[i]) s
_ftoa(pl[i].F.value) ]
_ftoa(pl[i].V.value) S
_ftoa(pl[i].S.value) S
ftoa(p[i] .R.value) s
ftoa(pl[i].Q.value) s
ftoa(pl[i] .dF.value) s
ftoa(pl[i].dV.value) s
ftoa(pl[i].dS.value) "\n"

18
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// Co3maHMe BHXOOHOTO IapamMeTpa C ONTMMaJlbHbM
// 3HAUEHMEM LeJjlIeBOT0 GyHKIMOHAJa
double result;
result=p[N].S.value;
//
// BaKpeITME BEXOOHOTO OGanya
redirect ("-");

print ("\nExiting\n") ;

ron

19
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AHAaJM3 pelleHusl TECTOBOr0 BAPUAHTA

Ha puc. 2 u 3 npuBenens! rpaduku noxaszaresnei — ()a30BbIX MEPEMEHHBIX

S(k), F(k),V (k), Vk =[1,N]
Y TOKa3aTeseil — ynpaBlIeHHI
R(k),Q(k), Vk =[1,N],

OTpaXkarolllie NUHAMHKY WX 3HAYCHUH, 00ECNEeYMBAIONIYI0 MAKCHMM3AIIMI0 OCTaTKa CPEACTB Ha
cdeTe OIepalyy Py ee 3aBepIICHUH JIsi 0a30BOTO BapUaHTa pacyeTa.

(ITpumep popmbl ananusza, ctp. 239)
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Puc. 2

Puc. 3

21
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Jlyis onpeieneHHOCTH OyJIeM CUMTaTh, YTO HAYAIbHBIC YCIOBUS s (a30BBIX MEPEMEHHBIX (UKCH-
pytotcs juist k =0, a koneunsle — 1151 k = 300.

BaxxHo oOTMeTUTh, YTO TOJIyu€HHAash OLIEHKa MaKCUMalbHOW J(PGHEKTUBHOCTH OMNepaluu
S(N)=5456.45 sBnsiercs "BEpXHEW ONTUMHCTHYHOMN'", MOCKOJBKY N00aBJICHHE B HEMOJHYIO MOJICHb

MOTOJIHSIONINX OTPAHUYEHUH Cy)KaeT MHOXKECTBO YCIIOBHO JOIYCTHMBIX COCTOSIHUM (TO4YHee, HE pac-
IIUPSIET €r0), YTO MOXKET MPUBECTH K YMEHBIICHUIO 3HAYCHUS OLECHKH PPEKTUBHOCTH. 3MeHeHue
K€ 3HAYCHHMI mapaMeTpoB WU CTPYKTYpBI CBA3EH JOHKHO paccMaTpUBATHCSA Kak MOAM(UKAIUS He-
MOJTHOW MOJIeNH, TpeOYIolIeH nepecyera Mmoy4eHHbIX pe3yabTaToB.

Kak BunnHO u3 rpadukoB Ha puc. 2 u puc. 3 3aBucumoctd V (k) m Q(k) HenuHEWHBI IJis TIepBOH
TPYNIBl IEPUOIOB. AHAJOTUYHOE 3aKIIOYCHHE MOXHO caenaTh o 3aBucuMmoctsax F(k) u R(k) mns
BTOPOM T'PYIIITBI IEPUOJIOB, a TakKke 0 S(k) Mg TpeThel U YeTBEPTOM TPyIIII.
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OrnpenenumM xapakTep 3TUX HETMHEWHOCTEH, UCIIOIb30BAB AMMPOKCUMAIIMK JTAHHBIX 3aBUCUMOCTEHN
KyCOUHO-HemnpepsBHBIMU QyHKIUMU V (), O(t), F(t), R(t) n S(¢), mnst 3Hauenuit ¢t €[0,77].

BribepeM macmitab BpeMeHH Tak, 4TOOBI KOHEI[ kK —T0 Mepro/ia CoBMaaai ¢ MOMEHTOM ¢ = k . Torma
T = N ¥ MOXHO TIPUHSATH, YTO

Fk+1)-F(k)=F'(t); Vk+D)-V(k)=V'(t) n
S(k+1)-S(k)=S'(t),

a CUCTeMa Pa3HOCTHBIX ypaBHeHUHU (1) MOXeT OBITh amMmpOKCUMHpPOBaHA cucTeMor TuddepeHraib-
HbIX ypaBHeHUH (Onucanue ctp. 241)

F'=R,
V'=0, 2)
S':pF_pOV_R—’_Q’

MPU YCIOBUSX:
F0)=V(0)=50)=0; FT)=V(T)=0;
F()>0; V()=0; S()>0; Vte[0,T];

R<R(<R; Q<0(1)<0.

Hakonen, neneBoit pynkironan oyaet umets Bum: S(7) — max .
R.Q
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PaccMotpum nepgyro epynny nepuonoB. 31€Ch Mbl UMEEM

S#)=0; R(t)=R u F(t)=Rt.

[TosTomy cucrema (8.2.4.1) ynpormaercsi ¥ MpUHUMAET BH/]T
V=0,
{ 0=pRt—p,/ -R+Q,
YTO MPUBOIUT K 3anaue Kommm mist V' (¢)

V'=p,V/ -pRt+R,
V(0)=0,

pEIIEHUEM KOTOPOH SABIETCS (DyHKIUS
Pyt
Viy=xe " +oar+B,

rac o, B U K — OJHO3HAYHO OMPCACIIICMBIC KOHCTAHTHI.
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PaccmoTtpum tenepsr 6mopyio epynny TepHOIOB, IPEAIIOIAras, 4To IepBas Ipynna 3aBepUIniIach B
MOMEHT BPEMEHHU ¢, co 3HaueHusmMu V(t) =V, n F(t,) = F;. Jlna BTopoii rpyniiel HIMeeM

S0)=0; 00=0 n V)=V, +0(t-1),
MOATOMY

F'=R,

0=pF —p,(V, + Ot ~1,)) R+ 0,

YTO NMPUBOIUT K 3anaye Komm ans F(¢)
{F'=pF—po<Vl FOU-1,)+0,

F(tl):Fl’

pt
c pemienueM Buna F(t)=pe€ +vyt+0, rae y,0 U U — OJHO3HAYHO ONpPEIeIIIeMbIe KOHCTAHTHI.
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B 3akiioueHne paccMOTpUM mpemvio U Yemeepmylo 2pynny Iepruo0B, MPEANOIOKUB, YTO BTOpast
rpymma 3aBepliaeTcs B MOMEHT BPEMEHU ¢, co 3HadeHusmu V(t,) =V, u F(t,)=F,. Jlna tperseit
TPYIITBI UMEEMH

0N)=0 w V)=V, +Q(~1,),
RO=R u F()=F,+R(t~1,),

IIO3TOMY

l=]

b

!

F'=
V

L.

2

S':p(Fz +B(f—t2))—p0(V2 +Q(l—t2))—B+Q.

OxoHuaTeabHO MBI ITOJTy4aeM 3agauy Komm Buja
S'=p(F, + R(t—1,)) = p, (V; +Q(t_t2))_B+Q >
S,)=0,

pelreHreM KoTopoii sieisercst Gynkmms S(¢) =0t +9¢+c, rme 0,9 u 6 — 0gHO3HAUHO OMpejie-
JsieMble KOHCTAHTBI.
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IMapamMeTpuyecKHid aHAJIHU3 MO/IeJIM HHBECTHLNI HA PbIHKEe EHHbIX OymMar

B kauecTBe mpuMepa onuileM MpoLEaypy aHAIM3a 3aBUCUMOCTH MapruHalbHOW OLIEHKH BEIWYH-
HBI OCTAaTKa CPEJICTB HA CUYETE ONEPAIMH MPHU € 3aBEPIICHIH OT 3HAUCHUIA TapamMeTpoB k, u k, — Ha-
YaJbHBIX IEPUOIOB JUIsl CKAYKOB CTOMMOCTHU KpEIUTa U JOXOJAHOCTU Ha PHIHKE IICHHBIX OyMar.

(Onucanue ctp. 253)

Jliist Moenn, MoKa3aHHo# Ha puc.l, Tpebyercs uccienoBats 3aBucumocts S(N) ot k, u k,. Ipu

ycaoBuu, 4to p, (k) u p(k) SBISAIOTCSA KyCOUHO-IIOCTOSHHBIMU (DYHKLIUSIMH BUAA:

a,, k<k,
po(k)=3by, ky <k <k,+A,

a,, k>ky+A,

a, k<k,
p(k)=<b, k <k<k+A,

a, k>k+A.
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Ha puc. 4 u puc. 5 nokazansl rpaduueckrie IpeACcTaBICHNs HCKOMBIX 3aBUCUMOCTEH, MOTydeH-
HbIE TP MOMOIIM NporpaMmsl MultiLc, mid CIeAyoIuX AWANAa30HOB 3HAYEHUN BAPBUPYEMBIX
IapaMeTpoB:

a, =0.004, b, =0.006, a=0.008,b =0.01
n a,=0.004,b,=0.002, a=0.008,b=0.01,

Puc. 4.
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npuyeM B o0oux ciaydasx Beioupanuck N =300, A =50, a
20<k, <230, 30<k, <220
C TIOCTOSTHHBIM I11arOM M3MEHEHHUs1, paBHbIM 10.

B kagecTBe miuIrOCTpalMy MpUBEAEM KPAaTKUM KaueCTBEHHBIN aHAJIN3 MOJIY4YEHHBIX pPe3yJbTaToB.

OTOT aHAJIN3 NTOKA3bIBAET, YTO B CIIydae HECTAOMJIBHOIO MOBEACHUS PbIHKA LIEHHBIX Oymar, IposiB-
JSFOLIETOCS B CKadke Joxoza Buna (8.2.5.1) B MOMEHT BpeMeHH k, CyLIECTBYET, U IPUTOM €AUHCT-
BEHHasl, peaklMs PhIHKA KPEIUTHBIX JIMHUH, 3aKIII0YAIOIIAsACS B CKAUKEe CTOUMOCTH KPEIUTa B MOMEHT
BpPEMEHU K, IPU KOTOPOH AOCTUraeTcs MakCUMasbHast 3 ()EeKTUBHOCTh ONEPALIH.

Huaue roBopsi, ONTUMAaIbHOE 3HAUCHUE k, OKa3bIBAETCSI HEKOTOPOI Moajaromecs: oneHke QyHK-

e or k,, ¥ 3TO OOCTOSATENLCTBO MOXKET OBbITh KCIOJIB30BAaHO PEryIUPYIOLUIMMU OpraHaMu st

YIYYIICHUs! YCIOBHM (YHKIMOHUPOBAHUS (DPUHAHCOBBIX PHIHKOB B IIEJIOM HJIM, HalpUMep, B LEJAX
ONTUMU3ALMU HAIOTOO0IOKEHHMS.
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Puc. 5.
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B 3akmoueHue ykakeM Ha BO3MOXHOE €CTECTBEHHOE 000O0IICHHE MOJICIH, COCTOSINEe BO BKITFOUE-

HHUH B YHCIIO HEU3BECTHBIX MoKasatened p (k) u p(k) . @opmanbHO 3TO MPUBOMT K CIIEAYIOLIEH OI1-
THUMHU3AIIMOHHOHU 3aa4e:

makcumuzuposamo S(N)

npu yClo8UsX:

S(k+1)=S(k)+Q(k)— R(k) +p(k)- F(k)—po(k)-V(k), F(k+1)=F(k)+ R(k),
Vk+1)=V(k)+0(k), Vk=[LN-1],
u Vke[l,N],

S(k)=0, V(k)=0, F(k)=0,

O(k) < O(k) < O(k), R(k)< R(k) < R(k),
SO)=V()=F(1)=0, V(N)=F(N)=0,

SABJISIIOLIENCS 3a/1a4ell HEIIMHENHOTO IIPOrPaMMUPOBAHHUS
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Pa3mepHOCTH 3TOH 3a/1a4¥l CIUIITKOM BBICOKA, YTOOBI MOYKHO OBLIO HEMOCPEICTBEHHO MPUMEHUTH ISt
€€ peIIeHUs KaKoW-1100 U3 CTaHIaPTHBIX METO/IOB.

OpHako, eciiu MPUHATH BO BHUMAHHUE creyuguky cmpykmypsl 3a7add, 3aKII0YaloNIylocs B TOM,
4TO 9Ta 3aj1a4a JuHelna npu GuKCHpoBaHHbIX P (k) u p(k) , OKA3bIBAETCS BO3MOXKHBIM, HAIPUMED,

WCIIOJIb30BaHUE CIEIYIOIIEH 08)XYPOBHEB0L CXEMBI PEILICHUSI.

Ha gepxnem ypoBHe pemaetcs 3aiaya:

makcumusuposamv S(N) no cogoxynnocmu

donycmumoix snavenui p (k) u p(k) .

pu sTOM 17151 K@K 10H urepaumnu npu nepecyere p (k) u p(k) MOKeT nOTpeGOBATHCS (U, BO3MOKHO,

HEOJIHOKPATHOE) pElICHUE 3aJaul HUMCHe20 YPOBHSIL.



