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Epidemik xastaliklorlo miibarizo modelinin qoyulusu

Tutaq ki, N - ohalinin imumi sayidir, x(t) zamaninda xoStolonmis adamlarin sayzi,
[N — X(t)] ; t — zamaninda xastaliys tutulmayanlarin say1. Epidemiyanin yayilmasi dinamikasi
asagidaki hal tonliyi ilo ifads olunar:

>.< = XN -x)-Vx, x(0)=x, 1)

Burada g - xastaliyin infeksiyaliliq saviyyasini miioyyan edon miisbat sabitdir.

V — idarsetma doyisonidir, tibbi saylor programini ifado edir. Qeyd edak Ki, X(t) vo Xo
[0, N] pargasimna diisiirlor.

Mogsad funksiyasi miixtalif ola bilor. Miimkiin olanlardan biri sorf edilon xarclori mini-
muma endirmakdan ibarst ola bilar.

Tutaqg ki, T — zamani epidemiyanin axirini gostoron noqtadir;

C — bir xostaya sarf edilon xarc,

K — bir vahid tibbi soylar programina sarf olunan xarc,

Q — ilo saglamlig1 tamin edon V doayisoninin an yuxari sarhaddini miioyyanlosdiran sabiti
isaro edirik.

Beloliklo, asagidaki modeli qururugq.

Mogsad funksiyasi:

max{J = ]‘— (cx + kv)e”‘dt} (2)

0
Horakat tonliyi yuxarida verilon (1) — tonliyidir.
Mohdudiyyat sortlori;
X(T)=x
(M) =% 3)
0<V<Q

Qoyulmus optimal idaroetma masalasini maksimum prinsipini totbig etmoklo hoall etmak
olar.
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Lakin bu mosaloni hall etmak tgiin Qrin teoremindan istifado etmok daha olverislidir.
Dogrudan da, (1) harakat tonliyini bels yazaq:

Vdt = PX(N — x)dt — dx
X
Bunu moagsad funksiyasinda istifads etmoklo asagidaki ayrixatli inteqrali alariq:
J. = j —{[cx+ kG(N —x)]eﬂtdt—(EeP‘)dx} (4)
X
r

Burada I' - ilo (X, t) fozasinda xo — la Xt — ni birlogdiran trayektoriya isara edilib. Tutaq ki,
I, va I, bundqtalari birlosdiran iki digar ayridir vo R — lo onlarm etdiyi oblast isara olunub.
Qrin teoremino gora:

ko _
J =J. -J. =||-| = -c+kB " dtdx 5
=30 = [ s ®
Inteqralalt1 ifadoni sifira barabor etmakls tapiriq:
=-—£ -2 (6)
C_ 5 0
K

Burada 6 = E— Jij
Yegano x° idaroetms funksiyasi belo tapilir:

P o<P N
x$ =40 0 ©)

N, galan hallarda

p Vo [ sabitlorinin giymotlorindon asili olaraq miixtalif hallar1 arasdirmaq olar.

Ogor % >0 olarsa, & >0 olar, yani E> Jij

% < 0 olarsa , gostarmok olar ki, x* = N olacag.

Ogor X1 =X° olarsa optimal idarsetms funksiyasi bels olar:

Q, x(t) > x°
Vxm)]=4ve,  x@)=x° (8)
0, x(t) < x°

X, > X* oldugunu va T va Q oadadlorinin kifayst gadar boyiik oadod oldugunu farz etsok
X, # X° hali ti¢lin optimal trayektoriyalar sokillords gostorildiyi kimi olacag.
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Mbogqalanin aktualli@i. Iqtisadi-sosial proseslorin tohlili, miixtolif parametrlorin tayin
edilmasi ¢ox sayli variantlar i¢arisindan an olverislisinin segilmasi, proqnozlagdirma kimi ak-
tual problemlorin riyazi modellasdirms ilo slagadardir.

Mboqalonin elmi yeniliyi. Modellogdirmonin vo o climladan do riyazi modellagdirmanin
elmi todqiqatlarda genis totbiqi son zamanlarda hesablama texnikasinin siiratli inkisafi ilo ola-
godardir. Modellosdirms els bir todqigat tisuludur ki, eksperimentlor modelds aparilir, alinan
naticalar isa aslins aid edilir.

Mogqalanin praktik shamiyyati va totbiqi. Elo igtisadi mosalolor var ki, riyazi model-
lasdirmani tatbiq etmadon hall etmok miimkiin deyil. Belalikla, riyazi modellogdirmanin va ri-
yazi Gisullarin igtisadiyyatda getdikco daha genis totbiq olunacagi vo yeni hesablama algoritm-
lorindan, mitkommal adadi tisullardan istifads edilocayi zaruridir.
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T.M. Adbacos, I'.P. UGparumos

Mopaesb 60pbOBI € INUAEMUYECKIMH 3200/1€eBAHUSIM U

Pe3rome

AHanus3 >XKOHOMHYECKHUX U COHUAJIBHBIX MPOLECCOB, OIMPCACIICHUE PA3JIMYHBIX ITapaMeT-
poB, BeIOOp HamboJyiee MOAXOMSIIMX CPEId MHOXKECTBA BAapHAHTOB, aKTYaJbHBIX IMPOOIEM
MIPOTHO3UPOBAHUS TECHO CBSA3aHO C MAaTEMaTUIECCKHM MOJICIIMPOBAHME.

B pesynprare mpuMEHEHHS MaTEMaTHYECKOTO MOJICIMPOBAaHUS ITOCTABICHHAS MOJIEINb
OOpBOBI ¢ AMHUIEMHYECKIMHE 3200JICBAaHISIMU U AaTbHEUIIHIA aHAIN3 B3aMMOCBSI3aHHBIX COIIN-
ATbHO-?)KOHOMHYECKHX TPOIIECCOB, B3aUMOJICHCTBHS SIKOHOMHUYECKHX (PaKTOPOB, H3MEHEHHIA
YCIIOBHMH Pa3BUTHS, MPUBOAIINX K KOJIMYECTBEHHBIM U KaYeCTBEHHBIM U3MEHCHHUSIM, I aHHA-
JIOTMYHBIX 3a7a4 TpeOyeT 0ojiee TIyOOKOro UCCIIeIOBaHUS.

T.M. Abbasov, Q.R. Ibrahimov

Epidemic Disease Control Model

Summary

Analysis of economic and social processes, determination of various parameters, selection
of the most suitable among many options, mathematical modeling of current problems such as
forecasting.

The model of epidemic disease control as a result of the application of mathematical
modeling and the analysis of related socio-economic processes, the interaction of economic
factors, the changes in development conditions leading to quantitative and qualitative
changes, and similar issues are studied in more depth.
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