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Economical and mathematical modeling of banc's operations is
considered in this article.
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MocTranoska mpodjemMn. Y CbOrOAHIIIHEOMY OaraToruiaHoBOMYy 1 Ga-
raTopiBHEBOMY CEpPEIOBHIN (DIHAHCOBHX MOCIYT OAHKIBCHKUM KCPIBHHU-
KaM Ta KOHTPOJIIOKYHM OpraHaM HeoOXiTHHUH MEXaHi3M, KU 3abe3meuy e
MPUUHATTS PIILCHB Y Tany3i yIpaBIiHHSA OaHKIBCBKHMH ONICPALIIIMHU.

Taxui MEXaHI3M MPOTIOHYFOTh CKOHOMIKO-MaTeMATHYHI MOJCT] yIpaB-
JIHHS JCTIO3HTHO-KPEIUTHUMH CTpaTerisMu OaHkis. B ycromy cBiti 3acTO-
CYBaHHS MaTeMAaTHYHHX METOAIB A PO3B A3aHHA (JIHAHCOBUX MPOoGIeM
yke HaOyJIO IMHUPOKOTO MOIIKUPEHHS, 1 3 PAKTHYHOTO MOTIAAY BOHH € TO-
JOBHHM 1HCTPYMCHTOM MCHEDKEPIB OaHKY.

BinbmiicTe TPyIHOLIB MOZCTIOBAHHA OaHKIBCBKOI (DipMH MOB A3aHO 3
posMai'Tr;IM OaHKIBChKUX omepamii. Ak mocepenuuk, OaHk 0OCIyTroBy€E MO-
3HYATBHHKIB 1 KPSAUTOPIB, IO MO3HYA0Th iM cBoi (hoHau. [Ipu EOMY OaHK
Oepe Ha ceOe 0THOYACHO PH3HK HCTOBCPHCHHS BHIAHHX KPSAMTIB 1 HeCHoi-
BaHOTO 3arpelyBaHHs Aeno3uTiB. Sk 1 Oyap-saxa komepuiiHa ¢ipma, GaHK no-
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BHHCH 3a0¢3meuyBaTu MPHOYTOK CBOIM aKIIOHEPaM, TOJOBHOI METOH) SIKUX
€ OJCP’KaHHA BHCOKHX AuBiOcHAIB. fkimo OaHkiBchka (pipma He Oyzme Biamo-
BIAATH Wi BUMO31, MUTAHHSA PO 1i mojambie (hy HKIIOHY BaHHS Oyae, MBI~
[I¢ BCBOTO, BUPIIICHO HeraTuBHO. KpiM ToT0, GaHKIBCHK] (DipMH € HAHOITBII
PETYIbOBAHUMH OPraHIaAIISIMA 1 MAOTh 3aJ0BOJIBHITH YHMAJI0 BHMOT, IO
HAKIAIAITHCS Ha Hel 3 00Ky CyCHIIBbCTBA B 0C001 KOHTPOIFOKMUX OPTaHiB.

Mogzenp GaHkiBChKOI (PipMH Ma€e MOETHYBATH ABA MIAXOAU: SK 10 (hi-
HAHCOBOTO MOCCPCIHHKA, AKHH MOBHHCH 3 4aCOM MAaKCHMI3yBAaTH CBOIO
LIHHICTB, 1 4K J0 PeryapOBaHOI opraHizauii, axa 3abe3mnedye HaailiHy po-
60Ty (PIHAHCOBO-KPEAUTHOI CHCTEMH KPaiHH.

AHaJli3 ocTaHHIX Joc/airKeHb Ta nyOiikaniii. Y BiTuu3HAHIN Ta 3a-
PyODLKHIN TITEPATYpl JOCTIHKEHHIO TPo0IeM onTuMizarii (py HKIIOHY BaH-
HSI Ta PO3BUTKY KOMEPLIHHUX GAHKIB MPUILUTIETHCS 3HAYHA yBara. Bigomi
mpaii A. M. Mopo3za, O. 1. Jlagpymmna, M. 1. Casnyka, A. A. Tlepeca-
mu, I Mapxosiua, [1. Paruepa, B. . Tpymko, I. B. Bomommna, 3. M. Ba-
cumpacHro, O. J1. Bopuak, K. I. Craposoiita ta inmux [1-8]. LlikaBoro €
OonTUMI3auiiHA MOAENb ““JOXIOHICTH-PU3HK Y (PIHAHCOBOMY MEXaHi3Mi
IHBECTHLIIHHOI OISUTBHOCTI KOMepLiiiHuX OaHKiB, 3amporioHoBaHa KceHi-
eto Craposoiit-binonuk [4]. V Hili aBTOp CTaBUTH 3a METY MAKCHMI3ALIFO
mpuOyTKiB 6aHKY BiJ (hopMyBaHHA MopTdens GaHKIBCBKUX aKTHBIB 13 Bpa-
XyBAHHIM PH3HKY PO3MIMICHHS OAHKIBCHKHX KOIITIB, OOMEKYIOUH TAKOK
MaKCHMaJbHO MOKIHBHE PU3UK BiX JaHHUX ornepauii. [Ipote y upomy 10-
CJDKEHHI MU HE PO3TIAAAEMO ONITUMI3ALII0 3aTyYCHHS TPOLIOBHX PECYP-
ciB. HeoOx1aHO TakoK HATONOCHTH HA AKTYaJbHOCTI JOCTIIKCHb OLIHKH
e¢()eKTHBHOCTI 1HBECTHLIWHUX MPOCKTIB y OAHKIBCHKIH MISTTBHOCTI, 31H-
cHeHi 3. M. Bacunsuenko Ta 1. [1. Bacuasuenko [8]. V cTaTTi po3BHHYTO
HAsIBHI METOJQJIOTIYHI TiAXOAU MO0 OLIHIOBAHHS C()CKTUBHOCTI 1HBEC-
THULIH 3 BUKOPHUCTAHHAM TETIEPIMIHBOI Ta MaHOy THBO1 BAPTOCTI IPOILOBUX
MOTOKIB. AJle, HA HAIIy AYMKY, ONTHUMI3AL{I0 3aJyYCHHS 1HBSCTHLIHHUX
MPOCKTIB TAKOXK MOTPIOHO 3AIHCHIOBATH Pa30M 3 ONTHMI3ALIE 3aTyYCHHS
rPOLIOBUX pecypciB. Biggarouu HaneKHE HAY KOBUM HATPALFOBAHHIM BiT-
YU3HAHUX Ta 3apyODKHUX YUCHHX 3 Liel MpoOIeMaTHKH, BAPTO 3ayBAXKHUTH,
mo icHye moTpeba B MOAAIBIIOMY JOCTIHKCHHI ONTHMI3ALIT JCTIO3UTHO-
KPEIUTHHX CTPATETiH KOMEPLIHHUX GAHKIB.

Merta i 3aBJaHHS AOCJIZKEHHS — JOCTIUKCHHS ACTIO3UTHO-KPCIHT-
HUX CTpaTeriii KoMepuiHHUX OAHKIB 3 BHKOPHCTAHHAM CKOHOMIiKO-Mate-
MaTHYHOTO MOJCIIIOBAHHSA 3 MCTOIO ONTHMI3aLii OaHKIBCHKOI JSITBHOCTI.

Buxian ocHoBHOTO Matepiamy. st ontumizaiii akTHBHO-MACHBHUX
OaHKIBCHKHX CTPATETiH MPOMOHY €THCS BUHKOPHCTOBYBATH TAKy CKOHOMIKO-
MAaTEMATHYHY MOJCJb YIPABIIHHA JCTIO3UTHO-KPSIUTHUMH OICPALisIMH
KOMEPLIHHOTO OaHKy.

V 3B’43Ky 3 THM, IO TCPMIHH OOITY KOIUTIB, 3ATYyUCHHX 13 MCBHOTO
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JUKepena 1 pO3MILLCHHX Y MIEBHUH MpHOY TKOBHH aKTHB, MOYKY Th HE CIIiBITa-
JaTH, HCOOX1THO PO3TIISIHY TH BUHUKHEHHS JBOX cnryauii’r

a) mepioa o0Iry 3alyueHHX KOIITIB AOPIBHIOE K TiepiogaM OO0Iry Iux
KOLITIB, pOSMlH.[eHI/IX B aKTHB;

0) niepioa 00iry pO3MIMICHHUX KOIITIB JOPIBHIOE K TiepiogaM o0iry 1ux
KOLITIB 3aJTy4EHHX 13 MEBHOTO [HKEpena.

Jas onucy 1mx cmyauip"l OyaeMO BBAaXKATH, IO € M /:[)Kepen pecypcis
pi3Horo THITY R,R,.. R _Jin r[yHKTiB posmimeHns (4, 4, .. A Kox-
HUH /— H{ My HKT 3anyquH;1 pecypciB (PO3MILICHHS pecypcns) XapaKTepH-
3Y€ETBCS JBOMA MApaMeTPaMU:

T’ —vac 3amy4cHHA pecypciB (T, —uac pOSMiH.[eHH}I pecypcis);

C — LiHA 3aIyYCHHSA pecypcns (C — LiHA PO3MIILICHHS pecypcns)

S — YacTHHA PECYPCiB, 3aMy4eHHMX i3 mKepena R, sKi MiAIArarTh
06os’ SBKOBOMY PE3EPBYBAHHIO (Vv BIACOTKAX).

3amaHo ManHLu k 1 k 1=1200 o W =162 0 T ky ik’ ;1. HamexKHUTH
YUCEIBHOCTI IILTUX qHcen 1 Taki, 1o ato k —1 a6o k =1. Koe(bluleHT
k TIOKa3ye, CKITbKH pa3iB Mae Oy Tu 3anyquo pecype i5 mxepena R, mob
BIH Mir 6yTH OJUH pa3 PO3MIILICHHH Y r[yHKTl A Koediuient k noxa3y€
CKIJIBKH pa3iB OAMH pa3 31y ICHHH Pecype 3 /:[;Kepena R, Moxe 6yTH po3-
MIIICHHH ¥ nyHKTlA Ha Bci mkepena 1 Ha BC1 MyHKTH pOSMlH.[eHH}I HaKJa-
JICHO YMOBH plBHOCTl obcsriB pecypceis a, (i=1.2... m) 1 b (j=1.2... n) BiA-
noBigHO. [loTpibHO ckiacTu miaaH 3anyquH;1 pecypcis i3 Pi3HHX JOKEPET
Ta PO3MILICHHA iX Yy BC1 MOXKITHB1 akTHBH, 1100 cyMapHUH MpHOYTOK Bix
WX BKIaJeHb OyB MakcuMaabHuM. [Ipu npomMy Mae GyTH 3310BOJICHO BHU-
MOTY 3MCHILCHHS 1HTEHCUBHOCTI POOOTH 100 3aIyYCHHS Ta PO3MIILICHHS
KOIITIB, TOOTO MiHIMI3AL] YACTOTH 3aJIy YCHHS PECYPCIB IS OTHOTO BKJIA-
JCHHS 1 YaCTOTH BKIAJCHHA IIPH OJTHOMY 32Ty UCHHI.

Hexail x, — KIIbKICTh OZHHHI PECYPCY. 3Ty 4CHOTO 13 mrepena R, i
Cl'[p}IMOBaHOFO B IYHKT BKJIAJACHHS A q)YHKI_[l}I uim (1. 1) Bu3Hauae cyMap-
HUH NpHOY TOK B CIIPSAMYBAHHS pecypcns 3ayuCHHUX 13 YCIX JKepe, B yci
MYHKTH BKIAJAHHA, a Koe (DiLli€HTH LTb0BO1 (DY HKLIT BU3HAYAKOTH MPUOY TOK
BIJ BKJIAJAHHA PECYPCIB, 3aIyUCHHX 13 ukepena R, Ta BKIAJCHHX Y Ty HKT
A, 13a7aK0TECS 3 OTISAY HA TC, IO BCI PECYPCH. 3anyqu1 3 mwiepena R,
TOBHICTIO BKIAZAKTHCA B NYHKT A, 32 BUHATKOM YaCTHHH KOLUTIB 5, SKI
M ATATa0Th 000B” SBKOBOMY pe3epByBaHHIo IIpu mpoMy BHMAraeThCs, mob
BUKOHyBanuch criBBiguomeHH (1. 2) 1 (1. 3), sxi BUpakaroTh 0OMEKEHICTD
CTBOpcHHX OAHKOM aKTHBIB Ta macuBiB. Bumora HEBia €MHOCTI KiLTBKOC-
Ti pecypeis (1. 4) € mpupoaHO. YMOBH MiHIMI3aLii YaCTOTH 3aIyUCHHS 1
BKIAJCHHS KOIUTIB BUPAXKArOTHC LiIboBUMH (pyHKIAMH (1. 5) 1 (1. 6).

Zm:zn:djxj — max (1)

i=l j=1
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S; 5. X
L (=Y (l+e, TS —(A+e. T ).k =1
. Qoo t U1 ¥ A+eli)” -A+e, L)Lk,
o leer (1o Sy e (Pl T ) 4 A Sy x A4, T LB =1
T 100 100 T 100 R B
y (1.2)
ij. =q,,i=12..m
J=1
> (-s)x; =b,,j=12.n
Py (1.3)
> =
x; 20,i=12..m (1. 4)
Zijkj — min
i1 1 (1.5
(1. 6)

m n
S5 5k, > min
i=1 j=1
[Mpu upomy mepeadavaeThes, MO 3araibHa CyMa 3aIy YCHHX PECYPCIB, SIKi
MBIra0Ts 000B I3KOBOMY PE3CPBYBAHHIO, IOPIBHIOE CyMi BCIX BKIIAIACHb!

Zm:ai(l_si) = Zn:b] (1 7)
i=1 j=1

CdopmyrsoBana MoJCTb € OAraTOKPUTEPIATbHUM 3aBIAHHIM JIIHIHHOT
onTuMizauii. 3ropTaHHA KPUTEPIiB JO3BOIAE MPUBECTH HOTO OO CTAHAAPT-
HOTO BUJY 3aBAAHHS TIHIHHOTO MPOTPaMyBaHHAL.

UncenpHull po3paxyHOK JO3BOIHTH BU3HAYUTH ONTHMAIBHY CTPYKTY-
py noprges Oanky. Posrmsaemo tabmu (1. 1) 1 (1. 2), B IKHX HABEACHO
OCHOBHI XapPaKTEPHUCTHKH 3aJTyUYCHHUX Ta PO3MIIICHUX PECYPCIB.

Taonuys 1
Xapaxmepucmuxu 3aiyyeHux pecypcie
1 : 1
= =) u" =
22| 21 | EEs| 7:
Jxepena pecypcis E 2 = E SEE 2 g
S o o2 | 28E g E
g = S | 22| @&
o 5 = 3 ek
Mik6aHKIBCHKUM KPETUT 1 25 0 50
Mi>kGaHKIBCHKUM KPETUT 3 30 0 30
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Mi>kGaHKIBCHKUIM KPETUT 9 55 0 20
3aIuIky Ha p/p KITIEHTIB 1 20 15 60
Jleros3uTu IopuIHIX 0ciG 18 35 15 100
Jlerozuty pizuaHUX 0CiG 1 12 0 100

Taonuys 2
Xapaxmepucmuxu posminugeanux pecypcie
MosuBi Hanp sSIMKH Yac nii, ﬂi‘;ill{)g: OGcsir pecyp-
po3MileHHst JHi piHi % ciB, IpoI. of.
MiKGaHKIBCHKUM KPETUT 1 30 50
MixGaHKIBCHKUM KPETUT 3 40 40
MixGaHKIBCHKUM KPETUT 9 60 30
OBepapadTHI KpeauTH 1 25 100
OBepapadTHI KpeauTH 3 45 70
OBepapadTHI KpeauTH 9 65 20
OBepapadTHI KpeauTH 18 75 26

OnrumanbHe PO3B I3aHHS HABEACHOI cuTyauii mogaHo y tabmmmi 1. 3
{xl_j}, J¢ KOkHA (7, j)-a KOMIIOHEHTHA BU3HAYAE 00CAT PECYPCIB, 3Ty YCHHX
13 [-TO /DKEPEIIa, PO3MIIILYBATH SIKI PECKOMCH/Y €ThCS HA j-My HAITPSIMKY.

Tabnuya 3

Onmumanvhuil eapianm po3mityyeHHs pecypcie, ep. oo.
20 0 0 30 0 0 0
30 0 0 0 0 0 0
0 15 0 0 0 0 0
0 0 0 60 0 0 0
0 0 0 0 76,471 23,529 0
0 25 30 19 0 0 26
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OrnepauiiHui mpudy TOK, IO BiANOBI A€ ONMTHMATbHOMY PO3B S3aHHIO,
nopiBHiO€ 1,540410 rpomoBHX OAUHULB MPH MAKCUMATBHOMY 4aci i ak-
THBY Ta NacuBy 18 mHIB.

Jast imocTtpamii €(peKTHBHOCTI TPOIMOHOBAHOI MOACTI PO3LITHEMO
Tabn. 1. 4 B AKi# A7 HAIIOTO MPHKIAAY HABSICHO PO3paxyHOK HaUTipIo-
ro BapiaHTa PO3MOALIY PECypCiB.

Taonuys 4

Haiieipuwuii eapianm posmiujents pecypcis, 2p. 0o.
0 0 21 0 9 20 0
0 0 4 0 0 0 26
0 0 5 15 0 0 0
0 0 0 0 60 0 0
0 0 0 100 0 0 0
50 40 0 0 10 0 0

Onepauiiiauii mpuOYTOK, IO BIANOBIAA€ HAUTIPIIOMY PO3B’ A3aHHIO,
nopisuroe 0,4722294938 rpoioBUX OAHHULb.

Hapenenuit mpukiax mokasye, o0 HaBiTh NPH MPABHUIBHIA KUTBKICHIH
CTPYKTYpi mopTdens He 00K SKICHHX XapaKTCPUCTHK 1, SIK PE3yJbTar,
HETPAMOTHHH PO3MOILT KOLITIB MOXYTh MPH3BECTH J0 CYMHHMX HACTIIKIB
abo0 y BUIISA1 HEMPAMUX 30UTKIB, 200 HEI0OACP KAHHSA JOXOAY.

BuchHoskn. Otxe, 3 METO onTuMizauii (yHKIIOHYBAHHSA KOMCpPUiH-
HuX OaHKiB HCOOXiTHO BIPOBAIKYBATH HOBl METOAU YIPABTIHHA AKTHB-
HO-TIACHBHHUMH OAHKIBCBKHMH CTPATET1SIMH 3 BUKOPHCTAHHAM CKOHOMIKO-
MaTEMaTHYHUX MOZJCICH.
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