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AHHOTALIUA: TlpeameT. YpaB/ieHMe JeHEXHbIMH [IOTOKAMM, a TaKXe ylpaBJieHHe IIOTOKaMHU KJIU-
€HTOB CTaJI0 JAOCTYNHO B LUPpPOBOM npocTpaHcTBe. CoBpeMeHHbIH IHPPOBOM MHUp JaeT BO3MOXK-
HOCTb CerojiHsl BOIJIOILATh pa3/iMyHble UJeH, B TOM YUCJ/le U yIpaBjeHue KJIMeHTCKUMU [I0TOKaMU B
6aHKe. C MOMOLIBIO JIOTUCTUYECKUX CUCTEM MOXKHO NPOBOAUTH KOHTPOJIb U yIIpaBJeHHUe pa3NiHbI-
MU [OTOKaMH: MaTepHaJbHbIMH, TPAHCIIOPTHBIMY, JeHEXHbIMH, KIUEeHTCKUMU. YIIpaBJIeHUIO KJH-
eHTCKMMH I0TOKaMM B 6aHKOBCKOM cdepe nmocBslLaeTcs JaHHas paboTa.

llesib. PazpaboTaTh TEXHOJIOTHUIO yIIpaBJeHUs KJIMEeHTCKUMU I0TOKaMu B 6aHKOBCKOH chepe.

JlJ1s OLleHKU KauyeCTBEHHOI'0 06C/Iy>KMBaHUs KJIWEHTOB B JJaHHOM paboTe UCIOJb3YIOTCSA pa3jnyHble
CTaTUCTHUYECKHe MeTO/bl 06paboTKH MHGOPMALMH, B TOM YUCJIe U PErPeCCHOHHBIN aHa/Iu3. A TaKkxe
pa3paboTaHbl MaTeMaTHYeCKHe MOJieJIM, OCHOBaHHble Ha PaBHOMEPHO paclipe/ie/IeHHbIX MOTOKax,
[IyacCOHOBCKMX NOTOKax, NOTOKAax KJUEHTOB C 3KCIIOHEHLHAJbHO pacnpejieleHHbIM HHTepBaJoM
MeX/ly KJIMeHTaMU U HHTeHCUBHOCTHIO. [lepBoHavyasibHas pa3paboTka MoJesu npoBoauiacsk B Excel.
[IpoBejeHHBIN aHA/IM3 NT0Ka3aJl, YTO MOJiesb, pa3paboTaHHas B Excel He MoxkeT y4uThIBaTbCS BCE 1U-
HaMM4ecKHe MpOIecchl, T.K. /Il ONpejiesleHUs1 CpeJJHero BpeMeHHU 06C/TyKMBaHUsl KJIMEHTOB OyJeT
NPUMEHUMO TOJIBKO [iJIs IyaCCOHOBCKOr'O NMOTOKA KJAMEHTOB U 3KCIOHEHIIMaJbHO pacnpe/esleHHOro
BpeMeHH 06caykUBaHuA. biarogaps nposejeHHOMY aHaJIM3y, ObLJIO ONpeJiesIeHOo, YTO NOA0OHbIN BO-
IIPOC MOXKHO pelIUTb CPeACTBAMU UMUTALMOHHOTO MOJeMpoBaHus. Pa3paboTka Mozen NpoOBOM-
JIach C IOMOLIbI0 NPOrpaMMHOTo0 npoAykTa AnyLogic.

PazpaboTaHHasa MoJe/ib Ka4UeCTBEHHOTO 00C/IYyKMBaHUS KJIMEHTa N03BOJIsIeT NepepaclnpesesuThb pe-
CypChbl TAKMM 00pa3oM, 4YTO BpeMs OXKHU/JAHUSA B o4yepe U KJIMeHTaMHU BO3MOXHO COKPATHUTh. [JJaHHYy10
MO/IeJIb MOXKHO MCI0J1b30BaTh B Pa3/IMYHBIX OAaHKaX.

KJIIOYEBBIE CJIOBA: UMuTanoHHOe MoOJe/MpOBaHUe, pacnpezesneHue [lyaccoHa, sKClOHeHLUaJb-
HOe pacnpe/ie/ieHre, perpecCHOHHBINA aHaIU3, KJIMEHTCKUH NMOTOK, 6aHKOBCKasi JIOTUCTHKA, JIOTUCTH-
YeCKUU mpolecc.
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B coBpeMeHHOM Mupe GaHKOBCKas cdepa
npescTaB/asieT co60l cucteMy ¢ GUHAHCOBO-
KpeAUTHOW UHOpacTpykTypol. CyiecTByeT
JIOCTaTOYHO 60JIbIIOE pa3HOOOpasHve 3KOHO-
MHUYECKUX WHCTPYMEHTOB, C IOMOILbIO KOTO-
pbIX MOXKHO GOpPMUPOBATh U NPOABUraTb PU-
HaHCOBbIe IOTOKH.

OCO6GEeHHOCTBI0O COBPEMEHHOI'O Pa3BUTHUA
pbIHKa OaHKOBCKHX YCJIYyTr SBJAAETCHA KOHKY-
peHIUsA GAHKOBCKOU cephl, CHIDKEHUE J0Be-
pusa HaceJIeHUs 110 OTHOIIEHHUIO KO BCeH CHUC-
TeMe U Kak CJeJCTBHe JUKBUAALMA paja 6aH-
KOBCKHUX CTPYKTYyp. TakuM 06pa3oM, BO3HHUKa-
eT HeoOXOJMMOCTb HCI0Jb30BaHUA KOHIEI-
LM JIOTUCTUKH, KOTOpasi BKJIIOYAeT B cebs
ynpaBjieHue 3QQPeKTUBHBIM, 3KOHOMHUYHBIM
Croco60M pas3IMYHbIMU QYHKIUSIMU GaHKA.

JlorucTuka Kak Hayka 06 ynpaBJieHUH IIO-
TOKaMM HalllJla CBOe NIPUMeHeHHe BO MHOTUX
chepax 3KOHOMHUYECKOH KU3HHU. CyliecTByeT
60JIbllI0e KOJIMYECTBO OTeYeCTBEHHOHN U 3apy-
6exxHOM uTepaTyphl. Cpeju 3TUX UCTOYHUKOB
cjaefyeT OTMeTUTh TpyAbl AHUMKKHA b. A, Bou-
koBa A. H, Memankuna B. Il, Kaumenko-
BaJl. A, Mupotuna JI.B, Cunckoéi O.B,
Xpych E. A. 1 ap. B JaHHBIX UCTOYHUKAX MPH-
BOJATCA NPUHLMIBI U METO/bI JIOTUCTUKHU. Ho
B 6aHKOBCKOUM cdepe B AaHHBIX HCTOYHHUKAX
JIOTUCTUKA He paccMaTpUBaJach.

BaHKOBCKMe yCJIyTH, ABIAIOTCA 4acTbio QU-
HAHCOBBIX YCJIYT, KOTOpble 06J1aJJal0T omnpe/je-
JIeHHbIMU 0CO06eHHOCTSIMU. OCHOBHBIM 0O'bEK-
TOM 6aHKOBCKOU yCJAYTH ABASAIOTCA QUHAHCO-
Bble Pecypchl, KOTOPbIe XapaKTepU3yKTCs KO-
JINYeCTBEHHBIMHU NIOKa3aTesIIMU B CUJIy CBOeH
OLHOTUIIHOCTU NpeAbAB/seMbIM HOPMaTUB-
HbIM Tpe6oBaHHUAM. VIMeHHO moaTOMy IoJie3-
HOCTb [leATeJIbHOCTH O6aHKOB /s TOTpebuTe-

Jisl ompejeisieTcsi BO3MOXXHOCTbIO OCYIIEeCTB-
JIATh 3TU U3MeHEeHHUS.

[Ipy okasaHUM JIEMO3UTHBIX YCJAYT B OGaH-
KOBCKOH cdepe MOKHO pacCMOTPETh JIOTUCTH-
YeCKUU xapakTep 6aHKOBCKUX yCIyT. B pamkax
METAJIOTUCTUKU TPOIecC OKa3aHUs OGaHKOB-
CKHX YCJIYT TpebyeT NpeABapUTEJbHOr0 Mpo-
BeJIeHHsI aHAIM3a J1esITeJIbHOCTH KJIUEHTA JIJIs
TOTO, YTOOBI, BBISICHUB CTPYKTYPY €ro JeHeX-
HBIX TIOTOKOB, MPEJJIOKUTL €My HauboJiee
NOAXOASAIMN ero MOTPeGHOCTSM BapUaHT. B
OCHOBY TaKOHW TEeXHOJIOTUH 3JI0’KeH MPUHLIUI
B3aUMO/IeCTBUS HeBOJIbIION CYMMbl CPOYHO-
ro JIENO3UTHOTO U HEOTPAaHUYEHHBIX CYMM [0
BHECEHHSI U CHATHSA JIEHEXKHBIX CPEJICTB CBEPX
OCHOBHOI'O «TeJjla BKJaJa». Korga mosib3oBa-
TeJib YCJAYT >KejaeT NPOBECTH 6GaHKOBCKHE
omepanuy co CBOGOJHBIMU JIeHbIaMu», TO OH
MOXKeT BbIOpaTh CIOCOO «TPAHCIOPTHUPOBKHU»
JleHeXHbIX cpelcTB. CyllecTBYIOT CUCTEMBI, C
MOMOIIbI0 KOTOPBIX MOXHO MNPOBOJAUTH QU-
HaHCOBbIE ONEepaIMH M0 TEXHOJOTUU «KJIUEHT-
6aHk» [14].

CucteMbl OCTaBKU 6AHKOBCKUX IPOAYKTOB
OTJIMYAIOTCS JIPYT OT Jpyra pa3MepaMmu, TUMNa-
MU NpeJlOCTaBJsEeMbIX YCJAYT U COCO6aMHU UX
OKa3aHHs. B CcOOTBETCTBUM C 3TUMH KpHUTe-
pUSMH MOXHO Pa3JIUYUTh CJIeAyIoliue 0CHOB-
Hble CUCTEMBI JIOCTaBKU:

— OTpaeneHuss, NpeJOCTABJSAIONINE
CHEeKTp GAHKOBCKHUX YCJYT;

— Crnenuasu3upoBaHHbIE OT/IeJIEHUS;

— ABTOMaTHMYecKue KaccoBble MAaIlWHBI
(6ankomaTbl-ATM);

— ®uHaHCoBbIE "CyliepMapKeThI '

— JJIeKTPOHHBIE CHUCTEMbI GAHK-KJIMEHT;

— HHTepHeT-6AaHKUHT.

BeCb

baHK-KJIHEHT

Ounancosbiiil |I
CynepAapKer

Puc. 1. CucreMbl I0CTaBKU 6AHKOBCKUX YCJIYT
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OnvcaHHble CHUCTEMBI JIOCTAaBKU GaHKOB-
CKUX TPOJIyKTOB OHHW PasjIM4HbI, HO TpecJe-
JIYIOT OJMHAKOBBIE [[eJIU. DTH LieJIU COBNAJA0T
¢ OYHKIMSAMM TPaHCHOPTHOW JIOTUCTHUKH Ha
MPOU3BOJICTBE: JIOCTAaBKA TOBAapa WJU YCJIYTH
Jl0 IOTPeOUTENISI B XOPOLIeM KavyecTBe B yKa-
3aHHOE MEeCTO M BpeMS M C MHUHUMAaJbHBIMHU
3aTpaTaMu.

B 3TOT ke MOMEHT KJIMEHT BbIGUpaET Hau-
GoJiee TMpUBJIEKATEJbHbIM [J1 HEro CHocoo
MOJIyYeHUsT W OOCIYyXKMBaHUSI 6GAHKOBCKOTO
npoaykta. HazoBeM KpuTepuu HpHUBJIEKa-
TeJIbHOCTH KaHaJIOB pacrpe/iesieHuss GaHKOB-
CKHUX IPOJIYKTOB:

— JIOCTYMHOCTb 6AHKOBCKOI'0 MPO/AYKTa;

— TMpe/oCTaBJieHHUe KJIHEHTY KOMQOPTHBIX
YCJIOBUU B IMPOIECCE UCIOJb30BAHUS GAHKOB-
CKOro mpojayKTa (MpUMeHEeHHe aBTOMAaTH3H-
POBaHHBIX KOMIIBIOTEPHBIX CUCTEM 3JEKTPOH-
HBIX pacdyeToB 4Yepe3 WHTepHeT, Takux, Kak
«Knuent-bank» u «bank-KinvenT OHjaiiH» U
Jipyroe; cMc-uHPOPMHUPOBaHUE KJIHWEHTA O MO-
CTYIJIEHUU J[IEHEXHBIX CPEJCTB Ha CYET, O
MPOU3Be/IeHHBIX MJIATEXAaX, CHATUYU HAaJUYHBIX
JIeHEXHBIX CPEeJICTB)

— 06e30MaCHOCTh NOJYYEHUSI U O6CIYKU-
BaHMUsl OAHKOBCKOTO MpoAyKTa (MpoBeaeHUE
0GaHKOBCKHX OIlepanui, CBI3aHHbIX C MHKAcCCa-
I[Mel JIeHEeXXHbIX CPEJICTB, BEKCeJIeH, MiaTex-
HBIX M pPaCYyeTHBIX JOKYMEHTOB; PacIoJiOXe-
HYe 6AHKOMAaTOB TOJILKO B opHcax OaHKa, TOp-
rOBbIX U JIEJIOBBIX LIEHTPAX, OCHAIeHHbIX Ka-
MepaMU HabJII0/IeHUs U 0XpaHOU; NpoBejieHUe
KaCCOBBIX OTepaluil B KaCCOBBIX y3JaX, 3all[y-
IIEHHBIX OT CTOPOHHET0 HAGJII0IeHHS.

{ CHcremMa MEHEKMEHTA KAYecTBa DaHKa

Onpejie/ieHHbIE BbIlle KPUTEPUH INpHUBIIE-
KaTeJbHOCTH KaHAJIOB paclpejesieHus GaH-
KOBCKMX MNPOAYKTOB OJHOBPEMEHHO MOTYT
BBICTYINIATh KaK OLeHOYHbIe KpUTepUH 3ddek-
TUBHOCTH 6AaHKOBCKOM JIOTUCTUKH, YTO B CBOIO
oyepesib JaeT KOHKYpPEeHTHble NpPeuMYyIecT-
BaMHM IPOJYKTOB KOHKPETHOTO GaHKa.

Eciu paccmaTpuBaTh 6GaHKOBCKYH JIOTH-
CTUKY C TO3WLUU YKpeIJIeHUs KJIHUEeHTCKOU
6a3bl, TO HEO6XOAUMO [OBOPUTH HE TOJIBKO O
dakTopax, KOTOpble MOTYT NOBJHUATb HA JIO-
SIJIBHOCTb KJIMEHTA, HO U LieJible HalpaBJIeHUsl
U ux pabory. CyuiecTByeT lejasi CUCTeMa MO
obecreyeHNI0 KauyecTBa OOCIYKUBAaHUSA KJIU-
eHTOB B b6aHkKe [3].

Kaxkp1il U3 3TUX TpeX KOMIIOHEHTOB MOXKET
NPUMEHSIThCS 6AHKOM KaK OTZeJIbHbIM U caMo-
CTOATEJIbHBIA CIIOCOO MOBBILIEHUS KayecTBa
GaHKOBCKOU /lesiITeJIbHOCTH U YJ0BJIETBOPEH-
HOCTH KJILEHTOB.

PaccmoTpuM, oT Kakux GaKTOpPOB OYZET 3a-
BHUCETb BbICOKUH YPOBEHB JIOSIbHOCTH KJIHEH-
Ta 6aHKa. /[l 3TOro CTpyKTypupyeM Tpe6o-
BaHMS K KayeCTBY OOC/IYXHBaHHUS B GAHKOB-
CKOH cdepe.

[Ipu opranusanuu pa6oTsl odrca MepBbIM
KpUTEPUEM KauyeCTBEHHOTO OOGC/Iy>KHBaHUS
KJIMEHTOB sBjsieTcsa «Hamuuwe odepeseii».
ViMeHHO 3Ty npo6JieMy Mbl ¥ pAaCCMOTPHUM.

dddexTrBHAsA PBIHOYHAS CTpPATErvst OCHO-
BaHAa Ha TECHBIX CBSI3AX MeEXJy 6GaHKOM, IO-
TpebUTesieM W KOHKYpEeHTaMH. BaHKOBCKYIO
JIOTUCTHKY HEO06X0/IMMO pacCMaTPUBATh C MO-
3UIIMM TPOLECCHOTO MOJAX0/|a, KOTOpasi BKJIIO-
4yaeT B Cebs: MJIAHUPOBAHUE, aHA/IN3, YYET U
KOHTPOJIb.

;

h 4

ObcnyxuBaHue p

[Tpouecc

),

[

|

Crangapt KayecTBa
00CTVKHBAHUSA

CraHgapt kauecTea
nporecca

Crangapt KayecTBa
npoayKTa

Puc. 2. CTpykTypa cucTeMbl MEHE/PKMEHTA KayecTBa 6aHKa
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Tpebosanus K KauecTBy o6CTyKMBaHHS B DaHKOBCKoM odmce

|
v

| 1. Buemnne arpudyTsi J

v

| 2. Buyrpennue arpudyTsi ‘

v

v

2.1. OByCTpOiCTBO 1 HHTEPBEP

2.2. Oprannzauus padoThi

v

l 3. Iepconan oduca

otuca oduca 1 npoune aTpudyTHI
1.1. Hapyxnoe 2.1.1. O6uiee odhopMIcHUE U OTACTKA, al 2.2.1. Hanuuue ouepeneit —b’ 3.1. BHeuwrHui U
: —»|
—» odopmiIeHHE miaH (cxema) ouca
otmca | | 22.2. Yucrora, THILMHA, | 5 3.2. Manepa obuieHus
: L ) 2.1.2. 3oua 24=7: ypoberso, TIOPSIIOK B o(huce € KJIMEHTaMH
Ly 1.2. PacrionoxkeHue (hbYHKIIMOHANBHOCTE
SEDOAE 2.2.3. Mukpokiaumar B oduce 3.3. Hanuuue
%{ 2.1.3. 30Ha OKXMAAHHS KIHEHTOB | P (Temmepatypa, L, W JOCTYITHOCTh
1.3. [Ipuneraioiast BJIAXKHOCTD) KOHCYJIbTAHTA
™ K oducy —b] 2.1.4. 30Ha OBCTYKHBAHUS KITUEHTOR | AR KINEHTOB
TG e , 2.2.4. Bo3MOXHOCTb 1 YI0GCTBO
2.1.5. MH(OPMALMOHHBIC CTEHIBI ¥ noceLeHus oduca
L, 1.4. I'paduk pabGoTsl P H MATepHATH ¢ IeTEMH
oduca
-b{ 2.1.6. Be3omacHoOCTh 1 oxpaHa oduca |
Ly 2.1.7. CompeMenHble W HHbOPMALIH-
OHHBIE TEXHOJIOTHH

Puc. 3. Tpe6oBaHus K KaueCTBY 0OCTy>KMBaHUA B GAaHKOBCKOU chepe

= M C

Puc. 4. Cxema 6aHKOBCKOM JIOTUCTUKH

CJie/10BaTeNIbHO, IOTUCTUYECKHUHA MPOIecC — 3TO:
1. mIaHUpPOBaHMUE JIeHEKHbIX TOTOKOB;
2. aHaJIM3 JIeHeXHbIX IIOTOKOB 0aHKa; 3. y4eT JIeHEeXXHbIX IOTOKOB 6aHKa;

4. o6ecnevyeHre 3¢ PpeKTUBHOIO KOHTPOJIS 32 IEHEXKHBIMY ITOTOKaMHU OaHKa.
Jloructryeckue npoueccbl 6aHKa MOXKHO pa3/ieJIuTh Ha [iBe COCTABJISIOILHE:

OCHOBHbIE

KOMMepUuecKan aeAaTelbHOCTb
obcnyKuBaHUe KAMEHTOB;

CneKyNATUBHbIE onepaluun.

UHBECTULUOHHAA AeATEe/IbHOCTb

— e = - ———

obecneuunsaowme

¢uHaHcoBble pecypcbl

maTtepuasibHble pecypcCbl

Kagaposble pecypcbl

Puc. 5. JlorucTryeckure nponecchl 6aHka
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/lesiTeNIbHOCTD MO MOBBIILIEHUIO 3$dEeKTUB-
HOCTH, HallpaBJIeHHAs Ha JOCTHXKeHUEe KOHKY-
PEHTHBIX NpEeHMyIlecTB MpPU MOMOILM JIOTHU-
CTHKH, MOXeT ObITh pa3/iesieHa Ha JiBa BU/Ja:

— OCHOBHble QYHKIMM (IIPOM3BOJCTBO yC-
JIYTH, MApKETHHT);

— BCIoMoraTtesbHble (TpoOLECcC JOCTaBKHU
YCJIYTH, yIpaBjeHHe IepCOHaJoM, TeXHHUYe-
CKO€e pa3BUTHE).

CnenyeT 3aMeTUTh, YTO B GAaHKOBCKOH Jes-
TeJIbHOCTH NpPHUBEJleHHble Bblllle BH/bl B3au-
MOJIeUCTBYIOT ApyT ¢ ApyroM [5]. Takum o6pa-
30M, IOCPEJICTBOM CUCTEMBI I0CTaBKU GAHKOB-
CKHX YCJIYT 0 TOTpe6UTe/ sl JOCTUTAaeTCs yBe-
JIM4yeHHe oO6'’beMa NpeAoCTaBAeHUs YCIyT. ITO
B [IepBYI0 o4yepe/ib MPOUCXOJUT MyTeM YJyy-
IIeHUs] TAaKOro MOTPeOGUTENbCKOro CBOMCTBA
YCJIyTH KaK JOCTYIHOCTb.

Janpocs

O-Tel MO DCHOBHOH
OEARTEMEHOCTH

C 1eJIbI0 CTPYKTYpPHU3ALUU JIOTUCTUYECKUX
npoIeccoB B 6GaHKe pacCMOTPUM OHU3Hec-
MPOLECCHI.

OCHOBHBIM GU3HEC-TIPOIECCOM GaHKa SBJIS-
eTcd ero KoMMmepyeckas JAesTeJbHOCThb. [l
BeJIeHHsI 3TOTO Mpoliecca BXOJOM OYIyT SB-
JATbcs: 1) 3ampochkl GU3MYECKUX JIHL; 2) 3a-
MPOChl OPUANYECKUX JIUI; 3) KaHJUAATYpPhI
JUIS1 yCTpOMCTBa Ha paboTy.

BeixoioM OyayT sABAAThbCA: 1) GaHKOBCKas
KapTa npu pabote ¢ GU3UYECKUMH JIMLAMU;
2) opuauyeckass ycayra; 3) o06bsBJAeHUE O
npueMe Ha pa6oty; 4) ynpaBJieHHe JesTesb-
HOCTbIO; 5) JleHeXHble 3HaKu; 6) KpeJauT;
7) BHeEUIHSIA AesITeTbHOCTh GaHKa.

YnupaBieHYeCKHM 3BEHOM GyZeT SABJIATbCS
MepCcoHa/ U HOPMATUBHBIE JIOKYyMEHTHI.

EHSHEE CHMEE TTHL

Banpocms
HPHOHYS CRHX MY

Kanauwaat Ha
paboTy

OERTENEHOCTE
KOMMEPPECKErD
EaHka

Mepcolan

E8HKDECKEA KEPTA

HKpuoweeckan yonyra

OfrRENEHUE O NpHeMs HE paSoTy

V¥NpaENsHWE AERTENEHOCTE R

OeHeEMHEE SHAEKEH

Kpsawt porne

HHEWHAR RERTENEHECTE Sanka

Puc. 6. OcHOBHOM 6M3Hec-nporecc 6aHKa

Cramaspme LS PP, saxoncsaTenscTso PP, By TRaHite 20Ky MaHTs
Kpuawsackan yemra
.
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Puc. 7. lekoMIIo3uIdsi OCHOBHBIX GU3HEC-TTPOTIECCOB JIEATETLHOCTH OaHKa
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Iepconan
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Henoctaroamaa
KBEATH(HEAIHA TepeoHaTa
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—\

\
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M
Huskas MoTHEAIIHS \é HenpuenekaTe LHEE .
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-y iy ——
/
-
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B GHIHEC-TIpOIIECCAY

—

OpraEmzanas

Busnec-npomeccsl

Puc. 8. CTeneHn JOAJILHOCTH KJIMEHTOB 6aHKa

PaccmoTpuM BcroMmoraTesibHble GU3HeC-
npolecchl 6aHKa.

K BcromoraTesibHBIM IpoljeccaM GaHKa OT-
HOCSITCSL:

— OKa3aHHe HPUUYECKUX YCIYT;

— paboTa C JOKyMeHTaMu;

— obecneyeHue HHGOOpPMALMOHHON 6€e30-
MaCHOCTH;

— obecneyeHre OGYHKIMOHUPOBAHUSA WH-
$OopMaIMOHHBIX CUCTEM;

— paboTa C mepCoHaNOM.

[IpoBesieHHBIN aHAIM3 MOKAa3aJl, YTO B OGaH-
Ke OTCYTCTBYeT MpOoIecc ONTUMH3AIMU 0 pa-
60Te Cc KJIMeHTaM1, KOTOPbIH B KOHKYPEHTHOU
cpe/ie OUeHb BaXKEH.

Jlanee cienyeTt paccMOTpeTh, Kakue GaKTo-
pbl MOTYT MOBJIMSTH HAa yA0BJETBOPEHHOCTh
WJIM HEYJOBJIETBOPEHHOCTh Ka4eCTBOM IpO-
JIYKTOB U CEpBUCA KJIUEHTOB.

Kak BUJMM, 0lHUM U3 GAKTOPOB HEYOB-
JIETBOPEHHOCTH CEPBUCOM B OaHKe SIBJSIOTCS
oudepeu. Ouepeau B 6GaHKe CO3/AK0TCA MO pas-
HbIM NPUYMHAM: HU3KUH YpOBeHb KBaJUU-
KalluM TepcoHasa, HempaBUJIbHOe pacrpe/je-
JIeHHEe PeCypCcoB 6aHKa, peXXUM paboThl 6aHKa.

B HacTosiee BpeMs 06oJiee OCTPO BCTaeT
BONPOC CHWXEHUS BpPEMEHU OO6CHYKUBAHUSA
KJIMEHTOB. ITH NPOLECChl MOTYT OTHOCUTBCS K
06C/AyKMBAaHUID KJMEHTOB ClelUaJUCTaMHU
WJIM KacCUpaMmu, JU60 06CIyKUBaHUE KJIMEH-
TOB Yyepe3 6AHKOMAT UJIM UHTEPHET-0aHKHHT.
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Boob6uie, npob6seMa oudepesieli B GaHKe Cy-
IIeCTBYeT JJaBHO, HECMOTpPsI Ha TO, YTO KOJIU-
4eCcTBO O6aHKOB JJOCTaTOYHO BesMKo. Kosnue-
CTBO KJINEHTOB, PeryJsipHO NOCELAIIIUX OT-
JleleHUs1 6aHKOB JJisl pelleHUs] psiia CBOMX
$UHAHCOBBIX BOINPOCOB, COCTaBJsIET MpUMep-
Ho 60-65 %. B To >xe BpeMms, 90 % Bcex onepa-
MH B 6aHKe NPOUCXOJUT C MOMOLIBIO y/a/leH-
HbIX KaHaJOB. JTH K€ oNepanydd HPOBOAST
TOJILKO crHenuaauctel 6aHka [12]. [puuunHa
3aKJ/II0YaeTCs B TOM, YTO KJIUEHTbl 6AHKOB He
rOTOBBI N0OJIb30BAaTbCS y/aJIeHHbBIMH KaHaJa-
MU O0OCayKHUBaHUSA (MHTEPHET, MOOUJIbHbBIN
6aHK, TepMUHaJbI, call-1ieHTp).

Mo>XHO Ha3BaTb KPUTHUYECKOW CHUTYALHUIO,
KOrJla KOJIMYEeCTBO MOCETUTeJed MpeBbIlIaeT
YU CJI0 pabOTAOIUX CTOEK.

[ oNTUMHU3aLMM BpeMeHM OO6C/IyXKHUBa-
HUA KJIMEHTOB B 0aHKaxX CO3JAlTCs TPYINIbI,
KOTOpble 3aHWMAIOTCSl PEeryJMpoBaHUEM KJIU-
eHTCKHUX NMoTokoB. Hanpumep, B Anbda-6aHke
ObLI 3amylieH NpoeKT Asnbda-mpoOKH, GJaro-
Japs kotopomy UT-cucrtema cobupaeT B OH-
JIAlH-peXMMe U3 3JIEKTPOHHOU odepeau JaH-
Hble O 3arpyeHHOCTHU OTJeJIeHUH, cpelHeM
BpeMEeHU OXHJaHUSA B o4epeud U CpeJHeM
BpeMeHHU 06CJAyKMBaHUsA KaueHTa. Kpome 06-
el CTaTUCTHUKH, KJIUEHT BUJUT, 3arpyeHo
JI1 OTJesieHHWe B JaHHbIA MoOMeHT. Y MoxeT
noJo6paTh GJAMXKAWIINK 0QUC, TJle ToCeTUTe-
Jielt MaJio.
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PykoBo/icTBy 6aHKa C 3TOM CHCTEMOU Tak-
)Xe yA06HO paboTaTh, T.K. MOXKHO 6oJiee pa-
IIJMOHAJIbHO CIJIAHUPOBaTb rpaduk 3arpyxeH-
HOCTH COTPYJHUKOB B 3aBUCHUMOCTU OT KJIU-
€HTCKOIo MOTOKa. /IoMmyCTHUM, ecld BeyepoM
KJIMEHTOB 00Jibllle, BO BTOPYI) CMEHY HYXHO
BbIBOJIUTH 00JIbllle epcoHasa. Ecin kaueHTOB
MHoro, WUT-cucremMa 3/7eKTpOHHOH ouepeau
ONepaTUBHO MOCbLIAET PYKOBOJAUTEJO CHT-
Hasl. YTOOBbI «COUTH BOJIHY», OH JOJKEH HpH-
HATb Mepbl, HAIpUMep BEPHYTb COTPYAHHUKOB
C NepepbiBa WJIM JIONOJHUTEJIBHO Ha 3TO Bpe-
Msl IpUBJIEKATh 60JIbLIE COTPY/HUKOB.

YToOBl OmNpefieIUTh KOJUYECTBO COTPYA-
HHKOB, HE06X0AMMOe /115 06CIyKMBaHUS KJIU-
€HTOB 4epe3 Kaccy WM GaHKOMAT, UMEEeTCs
BO3MOXXHOCTb pa3paboOTKU HMMHUTALMOHHOU
MOJIeJIM KJIMEHTCKOro NOTOKa B IporpaMMe
Anylogic.

OTKa3 OT J0JIrMX Ollepaluil - 3TO elle OJUH
daxTop, KOTOPBIM BIMAET Ha BpeMs 00CIYXKHU-
BaHUsl KJMeHTOB. PaHbllle, /11 TOro, YTOOHI
BbIaTh IJIACTUKOBYI0 KapTy ONEpPalHOHUCT
JI0JDKEH 6bL NOKUHYTh KJIWEeHTa U HaUTH Kap-
Ty B IpyroM nomeuieHuu. KJiMeHT B 3TO BpeMs,
BBIHYK/leH XJaTb. K ToMy e, BpeMs Heo6xo-
JIMMOe Ha I0J00HOro poJa O0O6CaAyKUBaHUE

yXOAWJIO ropaszo 6osiblie. B HacToslee Bpe-
Msl, HeaKTMBHUpPOBaHHble KapThl HAaXOJATCS B
30He 06CIy>KMBaHNA KJIMEHTOB.

Takke MOXHO paccMOTpeTb Takodl ¢axT,
Kak 6oJiee paHHee BpeMs OTKpBITHSI OTZeJle-
HUU WM 60J1ee NO3/jHee UX 3aKpbITHE.

I[lo cTaTucTHKe, OXMJaHUE B o4Yepeay CBbI-
me 10 MHUHYT co3jaeT KOHQIUKTHbIE CUTYya-
uuu. Jlasg aTHUX Lesed BBOAAT TEXHOJIOTHIO
«OBICTPOTO0 OKHa», IJle NOCETUTENHN 0OCIYXKHU-
BaIOTCA C KODOTKUMH OllepasaMHU.

PaccmatpuBass Bce 3TH (QaKTOpbl, MOXKHO
onpeJieJUTh, Kakue GpakToOphl BJIUSAIOT Ha Bpe-
Ms 06CIy>KMBaHUS KJIMEHTOB.

[Tofo6HBIA aHa/IM3 MOXKHO TNPOBOAUTbL C
noMmouiblo nakera SPSS wuiu B nmporpamme
Excel. PaccmoTpuM aHaius ¢ nomoiibio Excel.

[IpoBeseM ucciesoBanue 1o 6aHKy. JlaHHoe
vcciaeloBaHHe MOXHO MNPOBOJUTb B JIIOOOM
6aHKe.

Knuentam mnocsie o6cay:kMBaHUs 3ajaBa-
JINChb CJIeJyIolMe BONPOCHI: BpeMs OXXKHUAaHUA
(mo 10 munyT/cBblllie 10 MUHYT); JOBOJIbHBI
Jd npodeccHOHa/IM3MOM IepCoHaJa; JOBOJIb-
HBI JIU BpeMeHeM paboThl 6aHKa.

BeesieMm fanHble B Excel u ¢ nomousto per-
peccHoHHOro aHaJi3a NpoBeJleM pacyeThl:

[ RE- U R R SR

I B C D E F G H 1 J K L M
NOBOABHBI K NOBOABHBI K [
EREREL & 6 I | | | | |
onmparun | TPOY LEL paboTol : > v
om nepcoHana GaHka el ‘
KAMEHT 1 BxogHble gaHHbIE _ B
KAHMEHT 2 ExoaHoli wHTepean ¥: SBS2:SES36 igg—é.
| MeHa F
K/IMEHT 3 | BxoaHoii unTepsan X: 5C52:5D536 53 B
KIAWMEHT 4 cn
| Cnpaska B
KAMEHT 5 [ [ MeTkm [ kowcramTa - Hone i
b [ [ ¥poses HagexHocTi: % b
RANMEHT 7 | Napamerpu suiBoga B
9 |rament 8 - (@ BuxoaHoii uHTEpEAN: 5GS1| 53 E
10 |wnuenT 9 - o~
H Owomsipasousiiane: [ ] -
11 [knmenT 10
4 O Hoean paGouan gHura —
12 [knmenT 11 B — |
13 |wnmenT 12 4 [ ocratkn [ rpaduk ocratkos o
14 |knmenT 13 | [ czanaaptusosanHeie ocratkn [] Fpaduk noaéopa |
15 |knmeHT 14
|  HopmaneHan BeposTHOCTE -
16 |knuenT 15 | [ rpadux HopmansHoii BepoaTHOCTI B
17 |knmeHT 16

18 |[knmenT 17
19 |knmeHT 18
20 |knreHT 19
21 [knmeHT 20
22 |knMeHT 21
23 [knmeHT 22
24 |knreHT 23
25 [wnueHT 24
26 |KNKMeHT 25
27 |wnmneHT 26
28 |knuenT 27
29 |wnueHT 28
30 [knueHT 29
31 [wnmeHT 30
32 |wnueHT 31
33 [wnmeHT 32
34 |wnueHT 33

NNNNNRNRNERNRNERRRNNRENNNNRNNNNNRNRNRN R R R
FNRERNNNRNERNRNERRNRNRNRENRNNNRRRBBRRR R R &R
BFNRRARERNRBERERRNRNRNRRRNRRRNRR®RBRNRBNER R R BB R

35 [wnmeHT 34

Puc. 9. PerpeccroHHbIM aHAIU3
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P€‘3y}IbTaTbI I[NOKa3aJik, 4YTO paCCYUTAHHOE 3HAYEHHE Y-BesiMuMHa paBHa 1,7, 4TO O03HA4aeT, YTO
K/IMEHTbI IPEUMYIIECTBEHHO TPATAT B 0O4€epeau CBbIlIe 10 MHUHYT.

A 3 v u 3 r u n ' B n L ™ w U v

2 [kAHeHT1 1 1 1
3 [kamenT 2 1 1 1
4 |kareHT 3 1 1 1 MHOKECTBEHHDbIH R 0,38365436
5 [kamenT4 2 1 1 R-keanpat 0,151052678
6 |RAHEHTS 2 1 1 HopmMuUpoBaHHbii R-kBagpa 0,09799347
7 [HAHeHT 6 2 1 1 HEHAEDTHER oLMBKa 0,447335458
8 |waMent 7 2 1 2 Habnwoaenuna 35/
9 [kaveHT 8 2 1 1
10 [KAHEHT 9 2 1 2 AMCHEPCMOHHb\ﬁ aHann3
11 |kareHT 10 2 2 1 df 5S MS F 3Hguumocms F
12 [kavenT 11 2 2 1 Perpeccra 2 1,139368771 0,569684385 2,846870217 0,07279338
13 |kKeHT 12 1 2 1 OcTaToK 32 6,403488372. 0,200109012
14 [KAKEHT 13 2 1 2 Hroro 34 7,542857143
15 |kaneHT 14 2 2 1
16 [kAKeHT 15 2 1 1 ot t- P- Hux¥eHue 95%  =pxHue 95UncHUE 95,(pxHUe 95,0%
17 |kAreHT 16 2 2 1 Y-nepeceyenne 1,61627507 0,39777598 4,063289771 0,000293077 0,806035913  2,426522 0,806036 2,426522
18 |kaneHT 17 1 1 2 AOBOABHBI AW NPOGECCHOHE 0,243023256 0,164997373 1,472891671 0,150549093 -0,093065394 0,579112 -0,09307 0,579112
19 |kaKeHT 18 2 2 1 nu pi -0, 0,186822736 -1,182566092 0,245693618 -0,601475692 0,159615 -0,60148 0,159615
20 [HAKeHT 19 2 1 1
21 |kAreHT 20 1 2 1
22 |kareHT 21 1 1 2
23 [kaneHT 22 1 1 2
24 |KAKeHT 23 1 1 2
25 |kKareHT 24 2 2 1
lﬂmuewls 2 2 1 1
27 |HAKeHT 26 1 1 1
28 |nnreHT 27 2 2 1
29 |[KAKeHT 28 1 1 2
30 [kAKeHT 29 2 2 1
31 [KAKEHT 30 2 2 1
32 |uareHT 31 2 2 1
33 |kareHT 32 2 1 1
34 [knmenT 33 2 2 2
35 |KAHEHT 34 2 1 1
36 |kanen 35 2 2 1 Axteanua Winc
37 Urnfnl akTueunneate W
Puc. 10. PerpeccuonHblil aHaIu3 2

PaccMoTpuM MHOXeECTBEHHBIH K03ddHUIM- KoHeuyHO >ke, caMblil ONYJASIPHbIA UHCTPY-
eHT KoppeJsAalyuu. MHOXeCTBEeHHBIH K03dpdu- MeHT - 3T0 Excel. Ho aHasmmTHYecKkoe pelieHue
IUEHT KOPpEeJSAIMU CUUTAETCH 3HAYUTE b- MO>XHO HalTH, eCJIU:
HbIM, T.e. UMeeT MeCTO CTaTUCTHU4YecKasl 3aBU- — CylIeCTByeT 33/laHHOe KOJIMYEeCTBO Ia-
CUMOCTb MeX1y Y U OCTaJibHbIMU GAKTOpPaAMH paMeTpoB;
X, eC¥ Fuagn>Fipur. — JIMHeHHoe N0Be/leHUE;

MHOXxeCTBeHHBIN KO3QQHULHEHT KOppesis- — 3aBHUCHMOCTH NOHATHBI (JIETKO NMOCTPO-
uuu paBeH 0,394, 4TO rOBOPUT O YMepPEHHOU UTb MEHTAJbHYIO MOJeJIb).
CUJie CBSI3W HEe3aBHUCHUMbIX IepeMeHHbIX U Bpe- A ecJIM 5TO He TakK:
MeHeM 06C/IyKUBaHUs KJIUEHTOB. — mapaMeTPOB MHOTO;

3HaueHHe Ha mepecedeHHH CTPok «llepe- — HeJIMHeHHble, HeOYeBH/AHbIEe 3aBUCHUMO-
MeHHas X1» u «KoadpduuueHTb» nokasbiBaeT CTH;
ypoBeHb 3aBUCUMOCTH Y OT X. B HaleMm ciy4ae —  BpeMsl, IPUYMHHO-C/Ie/ICTBEHHBIE CBSISH;

- 3TO YpOBeHb 3aBHCHUMOCTH BpeMeHHU 06Cy-
XUBaHUA OT «J/[0BOJIbHBI JiM MpodeccruoHa-
Ju3dMoM nepcoHasa» - 0,19, 4To roBopuT o
MaJIOM BJIMSTHUM 3TOTO pakTopa.

[To BTOpOMY GaKTOpY «A0BOJIbHBI JIK Bpe-
MeHeM paboThl GaHKa» Mbl IOJYYUIU CJie-
JYIOIIMKA pe3yJbTaT: TaK Kak Ko3pUIMeHT
OTpHUIIATEJIbHBIN, TO CyIecTByeT oOpaTHas
CBSI3b — YeM MeHbllle BpeMs 06CayKUBaHUSA
KJMEHTOB, TeM O60Jiblie JIOSJIbHOCTb KJIHUEH-
TOB.

Takke Mbl HabJ/IIOJIaeM BJIUSHUE 3TUX daK-
TOPOB Ha BpeMsl 06CYKUBAaHUS KJIUEHTOB.

— HeCTaHJAPTHOe MOBeJIeHUE;

— HeompeJieIEHHOCTb - CTOXaCTHYecKast
CUCTeMa.

PaccMoTpuM CJIeAyIONMIYI0 CUTYalUI0 KJIH-
€HTCKHUH NIOTOKa B OaHKe:

— BcpeaHeM 10 KJIMEHTOB B Ya€e
OJIMH OTlepallMOHUCT B Kacce-

— CcpeJlHee BpeMs 06CIYKUBAHUSA 5 MUH.

MblI XOTUM y3HATb CpejiHee BpeMs 0XKH/a-
HUS B OYepe/In.

MoXHO HaWTH aHAJMTHUYECKOe pelieHue
CIeIyI0IUM 06pa3oM:

2
PazpabaTeiBaTh MOJeIH OOGCAYKUBAHUS CpeAHee BpeMst OXKHUAAHUA W = 1{%. raeA -
KJIMEHTOB M aHA/IM3MPOBATh, KaKasg M3 3THUX MHTEHCUBHOCTb BXO/ITHOTO IMIOTOKA, b- cpesHee
Mojiesielt 6yieT 6osiee 3pdeKTUBHASA, MOXKHO B BpeMs 06C/Iy>KUBaHHUs KIUEHTOB.
pasJIMYHBIX IpOrpaMmax. [Togo6HBIM 06pa3oM ompejiesieHUe CpeaHe-

ro BpeMeHHU 06CJ'Iy>KI/IBaHI/IH KJIMEHTOB 6y,aeT
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NPUMEHUMO TOJIBKO JJI IyacCOHOBCKOIO IO-
TOKa KJIUEHTOB (KJIMEHTbl NMPUOBLIBAIOT C IO-
CTOSIHHOM MHTEHCUBHOCTbIO, HE3aBUCUMO JPYT
OT Jpyra) U 3KCIIOHEHLHAJbHO pacnpejesieH-
HOTO BpeMeHU 06caykuBaHus. T.e. He3aBUCH-

MeHTanbHblE MOoAenu

d)opmynbl

REN

MpocTo gnarpammei

MO TPUOBIBAIOIIME KJIHEHTbI — 3TO SIBJISETCS
NpUeMJIEMbIM MpPEJIOJIOKEHUEM /i1 OT/eJie-
HUA OaHKa.

Pusmyeckme Mmoaenn

Puc. 11. Tunel mogenen

3KCHOHBHHI/I&1III:HOG paciipeaesieHnue Bpe-
MEHH O6CJIy>KI/IBaHI/IH KJIMEHTOB A4CT CJeaylo-
e pe3yjabTaThbl:

cpejHee

BepoaTHOCTE —>

Bpems obcnymmneaHma —>

Ho sTo ganeko ot gedctBuTenbHOCTH. bo-
Jlee BepOSTHO paclpejiesieHUe cleaylollei
dopmbr:
cpenHee
O6HanuyMBaHue 4YeKos,
BHECEHME AeHer Ha cyeT

bonee cnoHblie onepaunn

Bpema obcnywurBaHmna —»

BepoATHOCTL —>

B 3aBHCHMOCTH OT CJIOXKHOCTH OIEepalyi,
BpeMsi 00C/IyKUBaHUSI KJIUEHTOB 6yJAeT KoJe-
6aThbcA.

JlonycTUM, OMNepanMoOHUCTOB HECKOJIbKO
(K). 3To Tak Ha3bIBaeMas «MyJbTHCEpBepHasi
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MO/ieJIb MacCOBOI'o 06CayKMBaHUA». To B 3TOM
c/lydae pacyeThl POBeJieM CeJyrolrM obpa-
30M:

Ph
K(i-p)
P=

Ab

,foe p =— - I(US(MJIAL[HEHT WCNONb30BAHKA CHCTEMBI,

(KP)K w pol EF SR

0 ’ 0

|
K!(1-p) K‘lp il
- BEPOATHOCTDL 3aHATOCTH - BEPOATHOCTbL OTCYTCTBUA
BCEX onepalnoHUCToB KAMEHTOB B BaHke

Ho 3T0 NnpuMeHHMO TOJIBKO [iJIsI TyacCOHOB-
CKOTO NMOTOKA KJIUEHTOB U 3KCIOHEHIIMAJIbHO
pacrpe/ieJIeHHOTO BpeMeHH 06CTyKUBaHUS.

B HacrtosimeM 6aHKe NPOIECC HAMHOIO
CJIOXKHEE:

HekoTopble onepanuu MOTYT BbIMOJHATbHCS
HEKOTOPBIMHU COTPY/THUKAMHU.

KiaueHT MoxeT ObITh IepeHampaBJeH K
JIPYTUM COTPYAHUKAM.

OnepanmuoHUCTBI  MOTYT OJIHOBPEMEHHO
M0JIb30BaThCA OJJHUMH U TEMHU e Pecypcamy,
HanpuMep NPUHTEP HUJIN KCEPOKC.

Pa3Hble COTPYZIHUKU MOTYT UMETb pa3Jiny-
Hble HaBbIKU U CKOPOCTb PaGOTHI.

TakuM 06pa30M, aHATUTUIECKOTO pelleHUs
He CylLIeCTBYeT.
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E,ZLI/IHCTBBHHblf/'I MeTOJ dHaJIu3a TaKHX CHC- I/IMI/ITaL[I/IOHHaH MoJeJib — 3TO Ha6op Inpa-
TeM, KOTOprFI HMeeT IMpeacKasdyemMyr CJ0XK- BWJI, IO3BOJIAKOIMNUX CTPOUTb COCTOAHHE CHUC-
HOCTb W rapaHTHpPYyET pe3yJibTaT — UMHUTALU- TeMbl B CJIEﬂy}OLL[I/Iﬁ MOMEHT BpE€MEHHU H3 Te-
OHHO€ MOoJeJINpOBaHHUeE. Kymiero. MO,ZLBJI]) CTPOHUT TPAECKTOPHIO CHUCTE-

MBI BO BpeMeHH. BbIXo/ibl «Ha6GJII0AAI0TCI» M0

Mepe IPpOABHXKEHHUAA.

Bxoapl

~

=

I

X X X X
Ve

[

%

S Y
4
® )
Puc. 12. UMmuTanmoHHast MOZleJlb
O!{epe,zu/l M 3aI€PXKKH TAKXKE MOXXHO 3aMO/J€JINPOBATDb.
[McTOouHMK] [peweHmne] [ovepegbtobenyxusaHue] [Bbixoa)
MpuxoasiKnuenTtos BamKOkowky ** * OBcny>kusanneYOxkowka Koney
a . -
= = =) (L B——— (%)
D B——F a -
- ’+ HEeT
ﬁﬁ Toss
/ Kaccupsl ’
[3anBKMU] [pecypcbl] '
na
e @ L) B——@

HeT
OuepeaeKBankomaty OnepaumaCBankomatom HyswroKOkowky

[ouepeab] [sapepKal [peweHne]

| OTtaenenume BaHKa

Puc. 13. UMuTanmoHHast MOZieJIb KJIMEHTCKOI'O IIOTOKA

OnvcaHHble MPOLECCHI MOKAa3alH, YTO O/ pble HaxXoJsTCS B peajbHOM MHpeE, JUHAMHKA
HUM U3 OCHOBHBIX (GAKTOPOB, KOTOPbIE MOTYT KOTOPBIX TPEJCTABJIAETCS KaK TMOoCJe0Ba-
MOBJIMSATH HA TO, NPUJET JIK KJIUEHT BTOPUYHO TeJIbHOCTb OTepanuil Hajl areHTaMH, sBJISA0-
B OT/leJieHWe OaHKa SIBJSIETCS BpeMs, 3aTpa- IMMUCS KJIMEeHTaMH, 3BOHKaMH, JOKyMeHTa-
YHBaeMOe Ha OOC/Iy)KMBaHHE KJIMEHTa U oue- MU, IAaKeTaMHU JAHHbBIX, TPAHCIOPTHBIMH Cpe/Ji-
penu. cTBaMH U T.N. O6bEKTHI, KOTOPbIe HAXOASATCS B

[IpoBesieM MojespoBaHUe Mpolecca 06- odepe/ld CaMOCTOSITEJbHO He MOTYT KOHTPO-
caykvBaHusl. PazpaboTaeM Mojiesib 06CIyXKH- JINPOBATh CBOK JIMHAMHKY, HO OHU MOTYT 006-
BaHUS KJHMEHTOB B GaHKe 4yepe3 GaHKOMAT H JlafiaTh OMpeAeJEHHbBIMUA CBOWCTBAMH, KOTO-
Yyepes Kaccy B nporpamMme AnyLogic. pble BJHUAIOT Ha Mpolecc Ux obpaboTku (Ha-

AnyLogic  mojJiep>kuBaeT  JIUCKPETHO- MpUMeED, THUI 3BOHKA, CJIOKHOCTb PaboThI) UJIH
COOBITUMHBIA MOAX0[ MozeadpoBaHus. C mo- HAaKaIJIMBAIOT CTaTUCTUKY (obliee BpeMs
MOIIIbI0 00'bEKTOB, KOTOpas HaM Aaét bubno- OXXUJAHUS, CTOUMOCTD).

TeKa, MOXXHO MOJe/UPOBATb CUCTEMbI, KOTO-
209



MANAGEMENT ISSUES. 2019. Ne 2(38)

S.F. Molodezkaya, V.S. Molodezky

[loTokoBble auarpammbel AnyLlogic uepap-
XWYHbI, MaclITabUpyeMbl, pacUIUpsiEMbl U
006'bEKTHO-OPUEHTHUPOBAHBI, YTO TMO3BOJISIET
M0JIb30BaTEJI0 MOJEJUPOBATh CJOXKHbIE CHUC-
TeMbl JIIOO0TO YPOBHA JleTalbHOCTU. [pyrou
BaXKHOM 0COGEHHOCTBI0 BUGIMOTEKH SBJISIETCS
BO3MOXKHOCTb CO3Jj@aHUS JJOCTATOYHO CJI0KHBIX
aHMMalMel NPoLeCcCHbIX Mojiese.

[llocraroBka 3azawn: Pa3paboTaTb MOJe/b
3pbeKTUBHOTO 0OCAYKMBAHUS KJIUEHTOB.

Java naker. bank

E4nHWLIEI MOAENEHOTO BPEMEHI: | MUHYTEI -
BygeT cosgama cneaytolas Mogens:

ClUsers\MyModels\Bank\Bank.alp

[Ipy 3TOM U3BECTHO, YTO B GAHKOBCKOM OT-
JeJleHUH HaxoJdaTcs 6aHKOMaT U CTOMKH 6aH-
KOBCKHUX KaCCUPOB, 3TO M03BOJIIET ObICTPO U
3pdeKTUBHO 06CAYKUBATH NMOCETUTEEN OGaH-
Ka. Onepanyu ¢ HaJIMYHOCTBIO KJIMEHThI 6aHKa
NPOU3BOAAT C NMOMOIIbI GaHKOMaTa, a GoJiee
CJI0KHBIE Ollepalivy, TaKWe KakK OIJaTa CYeTOB
- C IOMOIIbIO KaCCUPOB.

Co3flaluM HOBYI MoOJieJib B MIporpaMme
AnyLogic.

05 v S - -
Hoeaa mogens
Co3aaHKE HOBOH MOAEnn
Vima mogenn: Bank
Mecrononoxenne:  C\Users\MyModels

l FoToso ] [ OTtmena ]

Puc. 14. ®opma a5 co3aaHUSI HOBOM MOZENHN

Hactpoum mapameTpsbl A5l pa3paboTKUA MOJEH.

| ®afin Tlpsssa Bua Preossame Mogens  Wecrppuenrer  Crodees

-

R B
|

s Mporaria| [ Manwrpa 5

PR wws -3 e [BE

[ Aioarc Piotessa

£ Obpartecs 38 NowoLERL,

= C ||[E Caoderaa & | g

|| € Main - Tun areuta

0 Queue

3 Select Quput
S B Select Outputs
@ Hoid

BF Match

[ cambine

$ic

# | 79 ResourcePool

Assembier

§ | ue seine

w Reiease

=@ Serace

@ Resource Tesk Start
@ Resource Task End
& Reseurce Task

4y Ener

& it

P i T

Bank EEEr T T

Winan: Men
Hownounre

¥ Defcrenn arents

b [leRernmn sanm

+ Mapaserpe smwmenns
* Space & Network.

b lawa fns skcnepran

b Cneundmaeccne

b Onsarame

[
Maciratic 1,125, ¥=-17

Puc. 15. [naBHBIN 3KpaH npoekTa B AnyLogic

B sieBo# yacTu paboyeit 061aCcTH Mporpam-
Mbl HaxozsaTcsa naHesd «Ilpoektobi» u «Ilanut-
pa». [laHesb «IIpoeKThI» peanu3yeT MPOCTYIO
HaBUTaLMIO 0 3JIEMEHTaM MoJesiel, KOTopble
OTKPBIThl B HACTOSIIIUA MOMEHT BpEMEHH.
Mopenb oToGpakaeTcs: B BUJie JlepeBa C YeT-
Ko uepapxueil. [lanenp «IlaauTpa» BKIOYaeT
3JIeMeHTbl, KOTOpble pa3/eJieHbl 10 MaJuTpaM,
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OHM MOTYT OBITh J06aBJIeHbl Ha AUArpaMMy
THUIIA areHTa WJIH SKCIIepUMeHTa.

B mpaBo#i paboyeit 06J1aCTH OTOGpaKaeTCs
naHesib «CBoicTBa». I[lanenb «CBo¥cTBa» HcC-
MOJIb3yeTcs JJis NPOCMOTpa U HW3MeHeHUs
CBOMCTB BbIOPAHHOTO B JJAHHBIK MOMEHT 3Jie-
MeHTa (UJIM 3JIEMEHTOB) MO/IEH.
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[ co3jaHuA AuarpaMm Iporecca Heoo6-
XOJIUMO HECKOJIbKO OCHOBHBIX OGBLEKTOB [Jf
Halled paboThl. BeIGpaTh 06BEKT MOXKHO B
pasgesie «baokn».

?‘.l‘ MpoekTel D Manutpa &5 =g

BubinuoTexa mogenuposanis npoueccos 28 53

]

@ Tunarents o
€ Tun pecypca

~ EBnokn

) source

(9 Sink

() Delay

IO Queue

> Select Output
&> Select Output5
@ Hold

% MWatch

] spiit

[/ Combine

EQ Assembler

% Resource Pool

m

B AR O E|»

E

o

Ta Seize
w Release
Q Service

@ Resource Task Start 2

CERI R i

Puc. 16. 06'beKThI B pa3zene Bioku B
nporpamme AnyLogic

HaM Heo6x0JMMO ceMb 0O'BEKTOB, C KOTO-
PbIMH MBI Oy/1eM paboTaTh.

006BbeKT «Source» JAa€T HAaM BO3MOXKHOCTb Te-
Hepauuu KaueHTOB. Ero Mbl 6yZeM HCIO/Ib30-
BaTh B KayeCTBe Ha4Ya/IbHOU TOYKH Mpoliecca.

06bekT «Queue» JaéT HaM BO3MOXKHOCTb
HMUTALMU ouepe/ii B OaHKe.

selectOutput
source

T

service

o5 =

tellers

[—"
a

sink.

06bekT «Delay» maéT HaM BO3MOXXHOCThb
peasM3anuu 6aHKOMaTa.

06bekT «Sync» [aéT HaM BO3MOXHOCTb
yAAJATh KJIUEHTOB.

06bekT «SelectOutput» - maétr HaM BO3-
MOXXHOCTb peajii30BaTh TUI YCIAYTd GaHKa.
ITo MOXKeT ObITh KJIEPKH, UJIKM GAHKOMATHI.

06BeKT «Service» JaéT HaM BO3MOXKHOCTb
MO/IeJINPOBATh KJIEPKOB, NYTSAM 3aJlepXXd U
nyJia.

06bekT «Tellers» maéT HaM BO3MOXHOCTb
3a/JlaTh THI PECYpPCOB B MOTOKE, B HAlLleM CJIy-
4yae 3TO KJIEePKHU.

AnyLogic 1aeT HaM BO3MOXHOCTb 06IATh-
csl ¢ 00'bEKTAMHU IO CPe/ICTBAM sI3bIKa Java, TeM
CaMbIM y HAc OTKPbIBAETCS BO3MOXKHOCTb JIJIsI
BU3ya/IM3allM M HAIIUX 06'HEKTOB.

PaccmoTpum 6o0Jiee MOJApPOOGHO HEKOTOPHIE
06'BEKTHI. Y KaX/I0r0o 00'beKTa eCThb CBOM IMOP-
ThI, HAIPUMEP PAaCCMOTPUM OOBEKT «qUEUE».

in - mopT BX0/1a; out — MOpT BBIXO/A

outTimeout - MOpT BIXO/A MO TAKMAYTY.
outPreempted - mopT BbIX0/ia BEITECHEHUSI.

Takke ecTb CIUCOK MyOJUYHBIX GYHKIUH, C
MOMOIIbI0 KOTOPOTO Mbl MOXEM y3HaBaTb y
06'bEKTA ero COCTOSTHUE.

PazpaboTaHa cxemMa B3auMOJeMCTBUS 00b-
€KTOB.

wait TimeDistr
14 wamepeni [0,,.0], Cpeanze=0

100%

S0% 1

m Queus lenght: 0

o 1 0%
o ol 0.z 0.3
‘Waiting Time Distribution

mm ATM utilization: 0.134
timeInSystemDistr
32 vameperimii [0,85..,12,167], Cpeavee=4.004
0%
40%:

20%
mm ATMI utilization: 0,041
I Ll niy
o 5 10 15 20
e Time in systemn distribution

0%

Puc. 17. CxeMma nporiecca paboThl 6aHKa
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B Hamiell cxeMe 3a eJJUHUIy BPEMEHU MbI
BSI3JIW MUHYTHL. PaccMOTpuUM GH3HeC-polecc
JlaHHOW cxeMbl. BHavase co3maeM O0GBEKT
Source, KOTOpPbIA TOBOPUT O TOM, C KAKOU WH-
TEHCUBHOCTBIO OYAyT NMPUOHIBATb KJIUEHTHI B
6aHK. 3a 3TO OTBEYAeT CBOMCTBO 00'bEKTA «HH-
TEHCUBHOCTb MNPUOBITHS». B Hamem ciayvae
oHa 6yzeT paBHa - 0,67.

Jlasee corsiacHO cxeMe y Hac UJIeT 0G'BEKT
SelectOutput, KOTOpBIH OTBeYaeT 3a BUJ YCJIY-
T'U JIJIs KJMeHTa. B Hamem ciydyae y Hac cyie-
CTBYET JIBa BUJIa YCAYrU: 6aHKOMAT U MOMOIIb
0aHKOBCKOTO paboTHHKA. B paMkax JaHHOrO
00'beKTa y Hac ecThb JABa HampaBJjeHus (yciy-
ru). JTO 3HAYEeHUE MOXKHO 334aTh QYHKIMEH
Random. OHa mpeamnoJiaraet ciay4yalHbIA BbI-
60p YCIYTU KJIMEeHTaM.

PaccmoTpuM ofiHy U3 BeTBell - GaHKOMAT.
Ha cxeMe MbI co3/1aiv 06beKT Queue, KOTOPbIH
03HayaeT BMECTUMOCTb NOMeleHus. B pamkax
JIAHHOTO OO'bEKTa MOXKHO 33/1aTh pa3Mep oue-
penu. B Hamem ciyyae Mbl yCTAHOBHJU MaK-
CUMaJIbHYIO0 AJIMHY odepeu — 15 yesoBek. [Ipu
JIOCTIDKEHUM MaKCUMaJIbHOW oYepesid pPyKo-
BO/ICTBO JIO/DKHO OTKpPBITH ellje OJWH GaHKO-
MarT, JIM60 OTKPBITH ellle 0AuH puanaa ¢ 6aH-
KOMaTaMHU.

Ha Hamieli cxeMe y Hac uayT JiBa 6aHKOMa-
Ta, KOTOpPble PEAJIU3YIOTCS 10 CPefiCTBaM 00b-
ekta Delay. O6cnykMBaHHe OJJHOTO KJIMEHTa
3aHUMaeT NpUMepHO 1 MUHYTY. 3a/1aiUM Bpe-
Ms 0OC/AyKMBaHUS, paclpejieieHHOe 10 Tpe-
yroJbHOMYy 3aKOHy CO CpeJJHUM 3Ha4YeHHEM,

x

paBHbIM 1, MUHHUMa/NbHbIM - paBHbIM 0.8 U
MaKCUMaJbHbIM - 1.3 MuHyTaMm - triangular
(0.8,1, 1.3).

TakuM 06pa3oM, Mbl pacCMOTpeJId NePBYIO
ycayry 6aHka. /JIMHaMUKy pa3sBUTHUSA MOXKHO
YBU/JETh Ha CJIeAyIOLUX pUcyHKax 18 u 19.

Janee paccMOTpUM BTOPYIO BeTKY B Halllel
MoJiesid, KoTopasi 0603HayaeT BTOPYH YCIYTy
6aHKa - B3auUMO/leliCTBUE C PaBOTHUKOM OaH-
Ka. B JaHHON BeTKe OyJeT MCNOJIb30BAaThCSA
JIpyro¥ 06'beKT, KOTOPbIM Ha3bIBaeTcs Service.
JToT 00beKT MOXeT codyeTaTb B cebe JBa
CBOWCTBA, TaKUX Kak oyepejb U 3ajJepkka. A
TaK)Ke MOXXHO BbIOMpATb pecypc U 06beM pe-
cypca. B HameM ciyyae pecypcoM o6bekTa 0y-
JleT ABJATbCA paboTHUK 6GaHKa. baHKOBCKue
pPabOTHUKHU — 3TO OTPaHUYEHHBIN pecypc 6aH-
Ka, KOTOPbIM MOKHO YIIpAaBJATE U I0Jy4aTh
MakcuMaibHblil KII/[. B pamkax mporpaMmbl
AnyLogic Mbl 6yZeM HCHOJb30BaTb 3J€MEHT
ylnpaBJieHus — cJaaijep A/ yupaBJieHus Iep-
COHasIoM 6aHKa. OH Oy/JieT 3aBUCETb OT o4yepe-
[4, KOTOpPOH JaeT HaM 06beKT Service. B pam-
Kax Hallero sKCliepuMeHTa Mbl CO34aJ UM 3Ha-
4yeHHUd OT 1 10 4, 3TO KOJIM4eCTBO 6AHKOBCKHUX
C/IyKalllMX Ha 6aHK. TeM caMbIM, ec/iu B ouepe-
1 HaxoAuTce 60Jiee IBYX 4eJIOBEK, Mbl MOKEM
yOpaBJsATb KOJUYECTBOM IlepcoHasa 6aHKa,
yBeJIMYMBATbh WJIM yMEHbIIATh N0 HEOOXOAM-
MOCTH.

TakuM 06pa3oM Mbl pacCMOTpeU BTOPYIO
BETKY Hallleli cxeMbl (puc. 20 u 21).

Puc. 18. Cxema B3aumoencTtemss 6aHKoOMaToOB U KIIMEHTOB OaHKa.

queLe

selectOukput
source

selectOukputl

Puc. 19. Cxema paboTbl 6aHKOMaTOB.
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selectOutput I:lI-l'l'J;
SOLICE E/—E—

service

3 =

tellers

[ e—

Puc. 20. Cxema paboTbl 6aHKOBCKUX CryXaLlmX.

% %

Puc. 21. Cxema B3aMmMoaencTBUsA KIIMEHTOB U 6aHKOBCKUX CryXaLlmX.

PaccmoTpuM aHanuTUKy. AnyLogic mosBo-
JisileT IPOBOAUTL CO0P CTATUCTUKHU MO CPELCT-
BaM Juarpamm [6]. C moMoIbpl0 CTOJI6UKOBOU
nuarpammbl ATMutilization MbI cMoXkeM co6U-
paThb CTATUCTUKY 3aHATOCTU 6aHKOMaToB ATM
u ATML.

CorJiacHo AAaHHBbIM JHArpaMMaM Mbl MOXEM
3aME€THUTDb, YTO B CpeJHEM GaHKOMaTaMH I0Jib-
3YKOTCA MEHbIIE€ IOJIOBUHbBI BPEMEHHW HAXO0XK-
AE€HHUA B 6aHke. 3TO rOBOPHUT O TOM, 9YTO ABYX
0aHKOMaTOB B OaHKe XBaTaeT AJid UCIIOJIb30-
BaHUA UMW KJIMEHTAMM.

mm ATM utilization: 0,21

mm ATMI utilization: 0,097

Puc. 22. Cxema guarpamMm 3aHATOCTU 6aHKOMaATOB GaHKa.
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Taxkxke Mbl cobepeM CTaTUCTUKY MO Cpej-
HeMy 3HAauYeHUI0 BpeMeHH O06CaAyKUBaHHUS
KJMeHTa B 6aHKe. Mbl y3HaeM, CKOJIbKO Bpe-
MEHU KJUEHT MPOBOJUT B GAHKOBCKOM OT/ie-
JIEHUHU U CKOJIbKO BpeMeHU OH TepseT, 0KUAast
CBOeM ouepeny.

B Haly cxeMy MbI ;06aBUM 3JIeMEHTHI C6O-
pa CTaTUCTUKU 110 BDEMEHU OXXUJIaHUS KJIUEH-
TOB - 37eMeHT waitTimeDistr u BpeMmeHHU npe-
ObIBaHUS KJIMEHTOB B CHUCTEME - 3JIEMEHT
timelnSystemDistr. C momoIp 106aBJIEHHBIX
TUCTOTPAaMM Ha CXeMy, Mbl YBUJUM rpaduye-
CK{, KaK HM3MeHseTCH BpeMs OXXUJaHUS KJIU-
eHTa B OaHKe U BpeMs NpebbIBaHUS €r0 B CHC-
TeMe (puc. 23).

{©) waitTimeDist
23 wamepenwi [0,..0], Cpegree=0

100%:

S0%%

0% T T
] 0.1 0.2 0.3
k. Waiting Time Distribution

0 timeInSystemDistr
41 wamepenni [0,891,..17,122], Cpepnee=4347

G0

4%

20% A

0% T T
1] 10 20 30
Time in system distribution

Puc. 23. CxeMbl ructorpamm BpemMeHu 06-
CNY>XMBaHUSA KIIMEHTOB B 6aHKe
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[lo Hamell cxeMe BHU/HO, YTO KJIHEHT He
TPATUT JIMIIHETO BPEMEHU JJIsl 0XKUJAHUS B
b6aHke. B cpegHeM OH HaxoAUTCA B CUCTeMe
MI0JIOBUHY BpeMeHHU HaX0XK/JjeHUsl B GaHKe.

TakuMm o6pa3oM, pa3paboTaHHas MOJesb
MOKeT pelluTb IpobJieMy ouyepesiell B 6aHKe.

[IpakTHKa NOKa3bIBaeT, YTO yJepKaHUe Te-
KYIIUX KJUEHTOB — CYIIeCTBEHHO 6oJiee Jier-
KHUU U MeHee 3aTpaTHbIHN Mpoliecc, 4eM Npuoob-
peTeHue HOBBIX, I03TOMYy 0c060e BHHMaHHe
0aHKM [JIO/DKHBI YAeJATb pa3paboTKe CIelu-
aJIbHBIX MPOrpaMM IO MOBBIIIEHUIO JIOSJIBHO-
CTU W Y/JOBJETBOPEHHOCTH TEKYLIHUX KJIUEH-
TOB.

B pesysbTaTe Hccief0BaHUs ONpeJieseHo,
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JIOB pacmpejiesieHUsi 6aHKOBCKUX IPOJYKTOB
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IMPROVING THE MANAGEMENT OF CLIENT FLOWS IN THE BANKING SECTOR

S. F. Molodezkaya
Russian Presidential Academy of National
Economy and Public Administration,
Ekaterinburg, Russia

V.S. Molodezky
Humanities University,
Ekaterinburg, Russia

ABSTRACT:

Cash flow management as well as customer flow management have become available in the digital
space. The modern digital world makes it possible today to embody various ideas, including the man-
agement of client flows in the bank. With the help of logistic systems, it is possible to monitor and con-
trol various flows: material, transport, monetary, customer. This work considers managing client flows
in the banking sector.

Purpose. To develop a technology to manage client flows in the banking sector.

Methodology. To assess the quality of customer service in this work, various statistical methods of in-
formation processing are used, including regression analysis, including mathematical models based on
uniformly distributed flows, Poisson flows, customer flows with an exponentially distributed interval
between customers and intensity are developed. The initial development of the model was carried out
in Excel. The analysis showed that the model developed in Excel couldn’t take into account all dynamic
processes, since to determine the average customer service time will be applicable only for the Poisson
customer flow and exponentially distributed service time. Due to the analysis, it was determined that a
similar question can be solved by means of simulation. The development of the model was carried out
using the software AnyLogic.

Results. The developed model of quality customer service allows you to reallocate resources in such a
way that it is possible to reduce the waiting time in the queue for customers. This model can be used in
various banks.

KEYWORDS: Simulation, Poisson distribution, exponential distribution, regression analysis, customer
flow, banking logistics, logistic process.
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