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YIOCKOHAJIEHHA CKJIIAJAHHSA MAPHIPYTIB PYXY
IHKACATOPCBKHUX ABTOMOBUIIB ¥ HIAPO3AIIAX
HAIIIOHAJIBHOT'O BAHKY YKPATHHM 3A J1OIIOMOIOIO
CYUYACHHUX KOMII'IOTEPHUX TEXHOJIOI'TH

OOTIpyHTOBAaHO HeOOXiAHiCTH yI0CKOHAJEHHN CKJAJAHHS MapPUIPYTiB pPyxy
iHKacaTopcbKkHuX aBTOMOOLTIB y minpo3niiax HaionaabHoro 6anky Ykpainu. 3anponoHoBaHo
BUKOPHCTOBYBATH AJITOPUTM iH(popMaliiiHO-aHATITHYHOT0 aHAJII3Y MOAKJIMBHUX BapiaHTIB
MapuHIpyTiB MepeBe3eHHs] HIHHOCTEH, 10 /1a€ 3MOT'Y BUOPATH TaKi MapuIPyTH, IKMM
BiIMoOBina0TH HaliMeH1IIi TPAHCTIOPTHI BUTPATH, 4 pU3MKHU BTPAT HiHHOCTEH He 3POCTAI0Th.

Kii04oBi cjioBa: ajJroputmM BUOOPY MapHIPYTY; DaHKIBChKe 00CIYyroByBaHHSI;
iHKacaTopchKi MOCTYrH; KOMIT IO TEPHE MO/IEJTIOBAHHSI.

IMocTanoBka npodaemu. HamonansHuii 6ank Yipainu (masni — HartioramsHuiz
0aHK) HaOUICHUN KIIOYOBHMH JUIS O0aHKIBCHKOI CHCTeMHU YKpaiHW (YHKITISIMA
JIep>KaBHOTO yIIPaBIIiHHS, 30KpEMa: OPTaHi3alli€lo TOTIBKOBOTO IPOIIOBOTO 00ITy Ta
BCTAHOBJICHHSIM ITPaBHJI BUITYCKY B 00T, 00pOOKH, 30epiraHHsI, iHKacarlii, mepeBe3eHHS,
BHJTYYCHHS 3 00ITYy Ta 3HUIIEHHS TOTiBKH [1]. Bukonanas nmux GyHKIIH BIMarae
HaJISKHOTO IHKacaTOpCHKOTO 00CTyTrOByBaHHS OaHKIBCHKHX YCTAHOB Ta FOPUIUTHHX
oci0. Burparu Ha iHKacaIio 0e3mocepeHp0 OB’ A3aHi 3 TPUBAIICTIO TIepeOyBaHHS
IHKacaTOPCHKUX aBTOMOOLTiB Ha MapripyTax. [IyHkTamu, SKi MOKYTh HaJIeKaTH 10
CKJIaly MapIIpPyTiB IMEpPEeBE3CHHS IMIHHOCTEH 1HKAcaTOPCHKHUX aBTOMOOiNiB
HarmionansHOTO 0aHKY, MOXXYTh OyTH MOTO BIIACHI TEPUTOpPialbHI BiITiICHHS,
0aHKIBCHKI YCTAaHOBH YKpaiHU Ta, 32 IOTPeOH B OCOOIMBHIA TIEPio, iHIIN OpraHU
neprkaBHOI Biramy. ToMy BaKIIMBOIO TTPOOIIEMOTO, SIKa BUMArae J0JaTKOBOI yBary, €
YIOCKOHAJICHHS CKJIaJaHHS KOHKPETHOTO MapIipyTy BIAMOBIIHO M0 MOTpeOH
BiJIBITyBaHHS BU3HAYCHUX ITYHKTIB. [ [po aKTyabHICTH BUPITIICHHS TIPOOIEMH CBITIUTh
Tou (axt, mo HarmionansHuit 0aHK 1151 3a0€3MedYeHHs 3POCTAIUNX MOTped y
TOTIBKOBHX KONITaX OaHKIBCHKOI CHCTEMH Ta €KOHOMIKH 3arajioM JO03BOJIHB
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ayTCOPCHHT 1HKACaTOPCHKUX TIOCITYT Ta II0YaB BUIABATH TEPIITi JITICH311 Ha 3ICHSHHS
1HKacaTOpPChKOI MISITLHOCTI HEOAHKIBCHKUM IOPUIUIHIM 0cobam [2].

AHaJgi3 ocTaHHIiX gochaiakeHb Ta myoOJaikauniii. BiTam3asaumu Ta
3apyODKHIMH HAYKOBIISIMH TPUAUISAIACS yBara BUPIMICHHIO JOTiCTUIHUX 3a7ad,
OB’ SI3aHUX 13 ONTHUMI3aIli€l0 MAapIIPyTiB iHKacatopiB. 3okpema, B. UepHOoMop
MIPOTIOHYBAB ONTHUMi3yBaTH rpadik iHKacaIii MUIIXoM X OJHOYACHOTO TIPOBEICHHS
3 METOI0 3MCHIIEHHS KUIBKOCTI BHI3MiB iHKacaTopiB no Oankomaris [3]. IIpore
TaKWH TIX1T TaJIEKO HEe 3aBKIH MOXKe OyTH peali3oBaHMi, 0COOIHUBO Y CHCTEMI
HamionansHoro 6anKy YkpaiHu, OCKIUTBKH: ITO-TIEePIIe, I1el OaHK Opi€HTOBAHUH HE
Ha 0oOCITyroByBaHHS 0aHKOMATiB, a YCTAHOB; MO-APYTe, MOXKE ICHYBaTH BHUMOTa
BiJIBIIyBaHHsSI KOHKPETHOTO IyHKTY B TICBHHX YaCOBUX MeXaX YIPOJOBXK 00U,
HaIPHKIIA] y poOoUmii 9ac TIIbKH micist 001y, Jlocmiganku /1. Menshuk i B. Kiimos
MIPUIULLIIN yBary po3po0ili CHCTeMH MPOTHO3yBaHHS iHkacarriid [4]. [IporaozyBanHs
CTAHOBUTB CTAIl, SKHil Iepeaye CKiaganHio rpadika inkacauiit. oro pesynsrati
MTOBUHHI OyTH BpaxoBaHi y CKJIQJaHHI IEPEIiKy IMYHKTIB, SKi iHKaCaTOPH IMOBUHHI
BiABIIaTH Y KOHKPETHHUH JACHB, IO € TOYATKOBOIO iH(QOpMAIIi€r0 I ONTUMI3aIlii
pyXy iHKacaropchbkux aBTOMOOLTIB. IIpoGiiema dhopMyBaHHS MapIipyTy depes
3aJadl TyHKTH, SKui O MaB MiHIMallbHY JOBXKHHY, Ma€ Ha3By ‘‘3amada Ipo
KoMiBosKepa”. TpymoMicTKICTh i1 po3B’A3Ky 3HAYHO 3pOCTa€ 31 301IbIICHHIM
KUTBKOCTI 3aaHuX myHKTIiB. C. IniTiH 3BoguTh 11 A0 3a/1a491 MiJIOYUCENBHOTO JiHITHOTO
nporpamyBanHs [5]. Jleski aBTOpH MPOMOHYIOTh BUKOPHUCTOBYBAaTH PEKYPCiO Ta
MeToq epebopy 3 moBepHEHHSM [6]. IIpoTe BUKOpHUCTaHHS TaKUX ITiXO/iB BUMArae
CIIeIriai3oBaHUX 3HAHB 1 3aTpar dacy Ha (opmalrizaififo MOYaTKOBHX JaHUX Ta
oOMexxeHb. Jlmsa BupimeHHS MOMiOHHX mpobieM y KoMmepIiiiHii cdepi
BUKOPHUCTOBYETHCS CIIEIiadi30BaHe MporpaMHe 3a0e3reucHHs, Take sk Oracle
Transportation Management [7]. IllonpaBaa, BOHO HE Ja€ 3MOTH BpaxyBaTH TaKHX
MIEBHUX 0COOJMBOCTEH poOOTH 1HKacaTopiB y cucTtemi HamioHaabsHOTO OaHKY
VYkpainu, sK: BUMOTa IPUOYTH y TIEBHI MYHKTH B 33/IaHUX YaCOBHX MPOMIXKKaX,
ypaxyBaHHS TOPOKHBOI CUTYaIT] (CXEMHU TIOPOKHBOTO PYXY), KA MOXKE 3yMOBHUTH
BiAMIHHICTh TPUBAJIOCTI PyXy MiX NIBOMa ITyHKTaMH B MPSMOMY i 3BOPOTHOMY
HaNpSIMKaX.

Jns 3abe3rmedeH s 3aXUCTy XUTTS 1 3J0pOB’S MPAIiBHUKIB MiIAPO3TiTiB
TIEPEeBE3CHHS IIHHOCTEH CKIIaJaHHSI MapIIpyTiB 13 MEPEeBE3CHHS IIHHOCTEH
3MIHCHIOETHCS TAKOXK 13 MAKCUMAJILHUM YPaxXyBaHHSIM Oe3IIeKH poOOTH iHKacaTopiB
Ha MapuipyTi, a came:

1) IpOTsHKHOCTI MapIIpyTy 1 6€3MMeKH 00paHOTO HANIPSIMKY TTePEBE3CHHS;

2) yacy po60TH iHKacaToOpiB Ha MapIIpPyTi;

3) HassBHOCTI BUTBHUX Ta OCBITJICHUX i/ {3HUX MIISAX1B y KITIEHTIB;

4) gacy 3ai3my s 301HCHEHHS TTepeBe3CHHS MIIHHOCTEH;

5) 00CHTiB TOTIBKH, IO MIEPEBO3UTHCS [8].

BuokpemiieHHs1 HeBUPillIeHHX paHillle YaCTHH 3arajbHOI MPodJIeMHu.
CydacHi KOMIT'IOT€pH HACTIUIBKH MOTYXHI, IO Mal0OTh 3MOTY MOJEIIOBATH
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pi3HOMaHITHI BapiaHTH MapIIPyTy PyXy i BAOMPATH Kpallli 3 HUX 32 BUTPATOIO Yacy B
JIopo3i. MeTo10 IIHOTO MOCITIIKEHHS € pO3po0Ka AITOPUTMY aHAITI3Y YCIX MOMKITHBUX
BapiaHTIB MapUIPYTIiB PyXy IHKACATOPCHKOTO aBTOMOOIIIS BiIITOBITHO JJO KOHKPETHHIX
YMOB.

Buxkian ocHoBHoro marepiajay. Hamu npusinena ygara He Juiie po3po0iri
aJTOPUTMY, ajie i peaizallii Horo Ha KOMIT I0Tepi IS 3HAXOKCHHS OIITHMAIBHOTO
MapIIpyTy IIepEeBE3eHHS IIIHHOCTEH METOI0M aHAII3y yCiX MOKIIMBHUX BapiaHTIB. Y
IIOMY aJTOPHUTMI Tepe10adeHO BpaxXyBaHHS BHMOT, 3yMOBJICHHX OCOOIMBOCTSIMU
IHKacaTopChKO1 misutbHOCTI HartioHanpHOTO OaHKy YKpainu, 30KpemMa npuOyTTs 10
OITHOTO UM KiJTFKOX BHOpaHUX ITyHKTIB y 3a3HAYCHHM Jac (HapHUKIa, K0 iCHy€E
BUMOTa JOCTAaBUTH YM 3a0paTH TOTIBKY y TOYHHM dac abo BpaxXyBaTH YMOBY
npuOyTTS 1HKACaTOPCHKOTO aBTOMOOUISA y Yac, MaKCUMaJIbHO HAaOMMKEHUH 10
moYarKy abo KiHIs po6ovoro JHs). BU3HadamsHUM KPUTEpieM BUOOPY palrioHaTBHIX
MapHIPYTiB € EKOHOMHICTH 3 OISy Ha 3aTpaTH Yacy Ha Mepei3liu, SKuid 3aJIe)KUTh
BiJI TOBKHHH MapIIpyTy, peiIbedy, CTaHy TOPIT Ta YMOB JOPOKHBOTO PyXY (MiCHKHH
ITAKJT, 3aMiCHKHH ITAKIT).

Jl1s1 kKoHKpeTHOTO MiApo3niry HamionanmpHOT0 6aHKY (DOPMYETHCS BITHOCHO
CTaOUTBPHUH MEePENTiK yCTAaHOB, I SKUX HANTAIOTHCS IHKacaTOPChKi mocayru. 1le
Jla€ 3MOTy OTPHUMAaTH BaXJIUBY iHpopMmalliro, ssika Oyne B3siTa OO0 yBaru s
(hopMyBaHHS MaHUX MPO Yac MEPEi3aiB MK IIYHKTAMH MapIIpyTy — Bil yCTaHOB
IO Tiapo3aiay 0aHKy Ta MiX ycTaHoBaMH. [0 yMOB, sIKi JOITIIEHO BpaxyBaTH ITiJI
gac (GOpMyBaHHS ONTHMAIHHOTO MapIIPyTy JJIS 1HKACATOPCHKOTO aBTOMOOLIIA,
HaJCKUTh TAaKOX TPHUBAIICTh IMepeOyBaHHS Yy KOKHOMY IYHKTI Y 3B’SI3KYy 3
0o(hOPMIICHHSIM JOKYMEHTIB 1 IPOIIETypOI0 OTPUMAaHHS Ta ITepeadi TOTiBKH. 3 00Ky
€KOHOMHOCTI Ba)KJIMBO, III00 3araIbHUN Yac, BATPAUYCHUH Ha ITepei3au MiK HUIMH,
JUIS KOHKPETHOTO BUI3Ay iHKAacaTOPCHKOTO aBTOMOOLIS OyB HaitkopoTmuid. Xoda
TPUBATICTh TEPEi3AiB 3aJEKHUTH BiJ BiACTaHi, aje B PO3paxyHKax MOTPiOHO
IPYHTYBaTUCS HE Ha TeorpadivHUX BiAJaIsfX MK IIyHKTaMH, a Ha CEepeIaHIX
3HAYCHHSX 3aTpaT 4acy Mi>k HUMH, OTPUMaHHUX Ha OCHOBI MOTIEPETHBOTO JTOCBITY.
IIpu 11boMy BOHH MOXKYTB OyTH PI3HUMH Y Pi3HI IIOPH POKY 1 Pi3HI TOMUHHU BIIPOIOBK
JTHS, a TAKO’K MOXKYTh 3MIHIOBATHCS Yepe3 3MiHH CXEM PyXy Ha JOpoTax, 3yMOBJICHI
PEMOHTHUMH POOOTaM¥, BCTAHOBJICHHIM HOBUX JTIOPOXKHIX 3HAKIB 1 CBITIODOPIB.
OtpumanHs iHGOpMAITii PO 3aTpaTH Yacy Ha Mepei3au MK IMyHKTAaMH JTOIIITBHO
MPOBOAUTH €KCHEPTHUM NIISAXOM (HANPHKIAl, OMATYBaHHAM BOXiIiB abo
MPOBEICHHAM XPOHOMETPaXy). Moke BHUABHTHCS, IO Yac mepeizay (i BUTpaTa
MaJbHOTO) BiJl OJTHOTO ITYHKTY J0 iHITOTO BiIPI3HAETHCS y IPSIMOMY 1 3BOPOTHOMY
HampsMax, 00 MOXe OYTH 3YMOBIEHO CXEMOIO JOPOXHBOTO pyxy abo
pO3TaIIyBaHHSIM OJHOTO 3 ITYHKTIB Habararo BUIIE 3a pebedoM Bia iHIIOTO. Tomy
MU MOXXEMO MaTH CIpaBy 3 TaK 3BaHOK HECHMETPHYHOO 3a]1auelo.

[TowaTkoBUMHU JaHUMU TSI peajtizallii anropuTMy aHajli3y yciX MOXKJIMBHUX
BapiaHTIB MapIIPYTiB pyXy 1HKACATOPCHKOT'O aBTOMOOLIIS IS parfioHami3alii Horo

MapIIpyTYy €:
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— KUTbKICTh ITYHKTIB;

— TIOYATKOBUH Ta KiHIIEBUH ITyHKTH;

— BATpATH Yacy Ha Iepei3 Il BiJ OAHOTO ITYHKTY MI0 1HIIIOTO;

— MOMCHTH Yacy, HE paHillle sIKAX Ta HE IMi3HIIIe SKUX aBTOMOO1JTb IIOBUHEH
MpuOyTH y BU3HAYECHUH IIYHKT;

— TPUBAJIICTH MepeOyBaHHs B KOXKHOMY ITYHKTI.

Po3pobnennit st enextporHux Tadbiaunbs Excel makpoc, Hanumcanuit i3
BHKOPHUCTaHHSIM VBA, BUKOPHCTOBYE aTOPUTM aHAIi3y BapiaHTIB Ta BiIOWpae Taki
3 HUX, K1 3a0€3Me"yI0Th BUKOHAHHS ONFCaHnX YMOB [9]. Y tabmuio Excel BHOCSTRCS
ITOYaTKOBI YMOBH, TaM € HABOISATHCS pallioHAIbHI BapiaHTH MapIIpyTiB, fKi
OTPHUMaHi 3aBISKH aJITOPUTMY 1 BIATOBIZAIOTH MM yMoBaM. lle mae 3mMory martu
JEKUTbKA aJIGTEPHATHUB, K1 HE BiPI3HAIOTHCS a00 MaJIO BiIPi3HAIOTHCS 3@ 3aTpaTaMu
yacy Ha Mepeizau.

BuxoprcTanHs po3po0JICHOTO aTOPUTMY JOIUTEHE JIJISl CUTYAaITiH, KOJIA BiTOMO
TIePEITiK IMyHKTIB, SIKi TOBUHEH BiJIB1IaTH KOHKPETHUH 1HKACATOPCHKHUI aBTOMOO1JTb.
Kowmrr’ roTepHe MOIeII0BaHHS 3aCBITUHIIO, IO Yac BUPIMICHHS 331391 JJIT MapIIpyTy,
o oxorrtoe 10 10 MyHKTIB, CTAHOBHUTHL ACKiIbKa CEKyHI. BBaxkaemo, 1o 1ie
3aJIOBUTbHA ITBUAKOIS, OCKUTEKY Y IPAKTHUII IHKACATOPCHKOT AISUTBHOCTI TAPO3IiTIiB
HamionansHoro 6aHKY I OJTHOTO aBTOMOOIIIS IIIaHy€eThes He Oinbiie 10 myHKTIB,
y SKUX BiH ITIOBUHEH MTOOYBATH ITPOTSATOM OJHI€T MTOT3IKH.

[TouaTkoBi maHi I poOOTH aNTOPUTMY aHANI3y BapiaHTIB MapIIpyTiB
IHKacaTOpPChKOTO aBTOMOOLIIS BKIIFOUAIOTh MOCTIWHY (aHi PO Yac MepeisiB MixkK
IMyHKTaMH®) 1 3MiHHY iHpopMmariito. [Hdopmartis mpo gac mpoi3zay MiK IMyHKTaMU
posMimtyerbes y Tabmumi Excel, dopma stkoi pa3om i3 mpuKkIiIamoM 1i 3aITOBHCHHS
HaBezieHa y Ta0. 1. Y HaBeAeHOMY IIPHKIIAII HAssBHA HECUMETPHYHICTB: Jac Iepeizmy
Bix myHKTY 4 10 yHKTY 10 (55 XB.) OiIBIIHIA, HIXK Y 3BOPOTHOMY HAIIPSIMKY (45 XB.).

Taéaunsa 1
Yac nepeizay iHKacaTopchbKOro aBTOMOOIIA Misk MyHKTaMu (XBUJIMH)
Jlo myHKTY

— N o < n ) ~ ® ) < =

Binmynkry | £ g g g g g g g g E | g
s | E|E|E| E|E|E| 2| E| E|E

= = = = = = = = = = =

ITynkr 1 0 40 50 45 90 35 30 15 80 60 15
ITyskr 2 40 0 10 30 50 65 110 65 70 90 60
ITyskr 3 50 10 0 20 40 55 100 80 60 75 70
ITyskr 4 45 30 20 0 20 50 80 85 50 55 55
IIyHkT 5 90 50 40 20 0 15 60 65 40 30 100
IIyHKT 6 35 65 55 50 15 0 30 35 45 60 50
Ilyskr 7 30 110 100 80 60 30 0 20 35 25 45
ITyHkT 8 15 65 80 85 65 35 20 0 70 45 30
[lyHkr 9 80 70 60 50 40 45 35 70 0 15 95
[yskr 10 60 90 75 45 30 60 25 45 15 0 75

ITyskr 11 15 60 70 55 100 50 45 30 95 75 0
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s iHpopMallis € yMOBHO TOCTIHHOIO, 1i MOKHA JOMOBHIOBATH, SIKIIIO
3 ABISIOTHCS HOBI YCTAaHOBH, JJIS SIKUX BUKOHYETHCS 1HKacaTOPCHKE
obciyroByBanHs. L iHDOpMartiis Moxe peaaryBaTucs, sIKIO BiT0yBaIOTLCS 3MiHH,
SIKi MOXYTh OYTH ITOB’sI3aHi, HAIPUKJIAMA, 13 PEMOHTHHUMH POOOTaMH Ha TIEBHUX
JIISTHKAaX JTOPIT.

3MmiHHa iH(pOpMaIlis BKIIIOUAE JTaHi, SKi HEOOXiTHI IJIs1 BUPIMICHHS 3a1adi 3
BHOOPY pariioHaTFHOTO MapIIPYTY AJISI KOHKPETHOTO iHKACaTOPCHKOTO aBTOMOOLITS,
30KpeMa Taki:

1) mepenik ycTaHOB, sIKi HEOOX1HO BiABIIATH;

2) TTOYaTKOBHH 1 KIHIIEBUI ITyHKTH;

3) roguHa BUi3My 3 TOYATKOBOTO IMYHKTY;

4) 3amIaHOBaHU Yac repeOyBaHHS aBTOMOOUIS y IMTyHKTaX MPU3HAYCHHS;

5) IpOMiXKH Yacy, KOJIM MOXJIMBE MPUOYTTS aBTOMOOIIA y 3alaHUU
MYHKT.

OcraHHI TpH ITyHKTH iHGOpMAIIii He € 000B’I3KOBUMHU — BOHH HE BIUTHBAIOTH
Ha BHOIp ONTUMAILHOTO MapmipyTy. Ale 11 iHpopmMarltis mae 3Mory chopMmyBaTu
opieHTOBHHH Tpadik, e BiAoOpakacThCsl MPOTHO3HUN Yac MPHUOYTTS 1 BUI3MY
IHKacaTOPCHKOTO aBTOMOO1JIS 3 KOJKHOTO ITYHKTY.

3MiHHY iH(MOpMAIliI0 BHOCITE y TabIHUI0, (hopMa SKOi HaBeacHa B Ta0MI. 2.
YV npukiai, o po3nsIAeThCs, TOCTiiHA iHGOopMAITis y monepeIHii Tabauii 3a1ana
JUISL OMUHANIISTH IyHKTIB, TOMY BOHH H TYT yCi MepepaxoBaHi, Xo4a JUIs IESTKHX i3
HUX 3MiHHA iHpOpMaITisi He BHECEHA, 00 HE 3aIIaHOBAHE iX BBl TyBaHHS 3a3HAYCHIM
IHKacaTOPChKUM aBTOMOO1JIEM. 32 YMOBOIO, Ma€e OyTH BifBimaHo 6 myHKTIB (1, 2;
4; 6; 8; 10), mo TOro X PyX MOBUHEH PO3MOYATHCS 3 MMyHKTY 1, a 3aBEpIIUTHCS Y
ITyHKTI 6.

Tabauus 2
OneparuBHa iHdopMalisi 1 BUSHAYEHHSI ONTHUMAJBLHOTO0 MAPIIPYTy
[pudyTTa (XB.) Yac
Mynkr BinsinaTtu | [TouarkoBuii | KinueBuii nepedyBaHHs,
He paHille| He mi3Hime XB.
ITynxkr 1 1 1 0
ITynkT 2 1 20
[Tynxkr 3
Ilynkr 4 1 20
ITyHkT 5
[TynkT 6 1 1 20
Ilynxr 7
ITynkr 8 1 30
[Tynkr 9
[ynxr 10 1 30
[ynxr 11
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VY mepmritd rpadi Taba. 2 HaBEIEGHO MEpeNiK yCiX MyHKTIB, SK 1 B TaOIHUIIi
JaHUX MPO Jac Tmepei3aiB Mixk HUMU. J{J1s 3a3Ha4eHHS THX ITYHKTIB, sIKi HEOOX1THO
BiZBIaTH, HABIPOTH HUX Y APYTiH rpadi BHOCITHCS mudpu “17. Y Tperiit rpadi
HaBIPOTH ITOYATKOBOTO ITYHKTY CTaBJIATH 17, y 4eTBEPTiii — HABMPOTH KiHIIEBOTO.
JL1st BHECEHHS JaHUX PO MOXKIIMBI TEPMiHH IPUOYTTS B ITYHKTH B I1°ATiH Ta MOCTIH
rpadax TabmuIli BKa3ylOTh Yac y XBHJIMHAX Bij modatky pyxy. Cboma rpada
MICTHTPH 3aIlITAaHOBAHHWH 4Yac mepeOyBaHHS aBTOMOOINSA Y KOKHOMY IYHKTI.
Heo0xixH0 yBa)KHO BBOJUTH 3MiHHY iH(POPMAITif0, JOTPUMYIOUHCH JIOT19HHX 3acas,
30KpeMa:

— MOKe OyTH JIUIIIE OIMH ITOYATKOBHM Ta ONMWH KiHIICBUI ITyHKTH (BOHH MOXKYTh
301iraTucs, KO iIHKacaTOPCHKUI aBTOMOO1JTh ITOBUHEH IMIOBEPHYTUCS IO IIOYATKOBOTO
IYHKTY);

— YHCJIO, SIKE ITO3HAYAE MOMEHT MPUOYTTS J0 IYHKTY ““HE paHilie”, He TOBUHHO
OyTH O1JTBITIE 32 YUCIIO, 110 IMTO3HAYAE TPUOYTTS 0 MyHKTY ‘“HE Mmi3Hime”.

Komm’roTepHa mporpaMa mepeBipsiec KOPEeKTHICTh BBEACHHS AaHUX, IO A€
3MOTY YHUKHYTH Je(heKkTHOI iHpopMmartii. Pe3ymsrat poOoTH KoMII' FOTepHOT TporpaMu
JUTSL BUBHAYCHHS ONTHUMAIHFHOTO MAPIIPYTy BiIOOPaKAETHCS SK MEPETiK MyHKTIB y
MOPSAIKY 1X BiABIAYBAaHHS 13 3a3HAYCHHSIM TPHBAJIOCTI MEpei3maiB Mk HUMH Ta
repeOyBanHs TaM (Tabi. 3). Y n1Box ocTaHHIX Tpadax BiToOpaKarOTHCS MOMEHTH
gacy: BUI3MY 3 IOYATKOBOTO MTYHKTY, TPUOYTTS Y IPOMIXKHI ITYHKTH 1 BUI3My 3 HUX,
3aBEpIIEHHA MOT3/IKH.

Ta6auns 3
PauionanbHuii MmapmpyTt
Yac nepeizay 3 Yac Tpusaicts I'pagix mapmpyry,
MyHkT MONepeIHbOro | mepeGyBaHHsl, | HAPOCTAIOYUM TOL. : XB.
MYHKTY, XB. XB. nincymMKoMm, XB.| HpHOYTTS BHOYTTSI
TlynxkT 1 0 0 0 - 10:00
Tlynxr 8 15 30 45 10:15 10:45
Iynkr 10 45 30 120 11:30 12:00
Iynkr 4 45 20 185 12:45 13:05
ITynkr 2 30 20 235 13:35 13:55
IynkT 6 65 20 320 15:00 15:20

Po3po06nennii anroputm, peastizoBaHuH y KOMI FOTEPHIH ITporpami, Ja€ 3Mory
OTpUMATH PEKOMEHIOBAHUH Tpadik pyxy iHKACaTOPCHKOTO aBTOMOOINS i3
3a3HAYCHHSM Jacy MPUOYTTS 10 3aIUTAaHOBAHKX ITyHKTIB (1M1 apo3aiiaiB HarionaasHOTO
0aHKy Ta yCTaHOB, 110 OOCIYTOBYIOTHCS Y KOHKPETHIHN IMOT3/1Ii ).

BucHoBKM i mepcrneKTHBYM MOAAJbIINX PO3BinoK. Bubip ontuMaibHOTO
MapIIpyTy IJIs iHKaCaTOPCHKOTO aBTOMOO1ISI TPOBOAMTHCS 38 KPUTEPIEM MIHIMYMY
CyMapHOTO Yacy Mepei3miB MK IMyHKTaMH. 3a3HAYCHHS B MTOYATKOBUX YMOBAax
TepMiHIB TTepeOyBaHHs aBTOMOOIISA y IMyHKTaX Ta PO3PaxyHOK 3arajibHOTO dacy,
BUTPAUYCHOTO HA MAapHIPyT, 301bITyE MPAKTUIHY OPIEHTOBAHICTH PO3POOJIEHOT
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KOMII FOTEPHOI ITporpamMu. AJDKe BaXKJIMBO 3HATH HE MPOCTO CyMapHY TPHUBAIICTH
NpoT3/1y, a pealibHy BUTPATY 4acy 3 YPaxyBaHHSM CTOSHOK y IMyHKTax. [ Hy4KicTb
OTIMCY TIOYATKOBUX YMOB (TI€pEITiK IIyHKTIiB, Opi€HTOBHA TPHUBAJIICTh IIEpeOyBaHHS TaM
aBTOMOO1JIS, YacoBi MeXi MPUOYTTSA Yy BU3HAYCHI IMYHKTH) 1 BUKOPUCTAHHS IJIS
pearizamii aJirTOpuTMy MOIHUPEHOT0 TabauaHoTo Tporecopa Excel pobuts 1o
po3poOKy MpUBAOIMBOIO Ta 3pPYYHOIO JUIS MPAKTUYHOTO BHKOPHCTAHHS.
3amponoOHOBAHUM aJTOPUTM 1 HOTO KOMIT IOTEpHA peani3aiis MOXYTh OyTH
BHKOPHUCTaHI TAKOXK IS YIOCKOHAJICHHS pOOOTH ITiIPO3/ILTIB TIEpEBE3CHHS IIIHHOCTEH
Ta iHKacarlii KOITiB y KOMEPIIIHHIX OaHKaX Ta CTPYKTYpPaXx, IO HAJAIOTh TaKi ITOCIyTH
Ha YMOBAaX ayTCOPCHHTY.

[Moganpmri KOCHIMKEHHS MepeadadaTuMyTh BpaxyBaHHS BILUIMBY Ha dac
Mepei3aiB MK IMyHKTaMH TaKUX YUHHUKIB, K 9ac T0OH, ITOTOTHI YMOBH, TOPOKHS
CHTYyaIlisl, Mo MOXKe OyTH BpaxoBaHO y MOUYaTKOBii iHMopmartii. Ile miaBumuTh
HaOJMKEHICTh KOMII'IOTEPHOTO MOJEIIOBAHHS IO pEallbHUX yMOB PYXY
IHKacaTOPCHKUX aBTOMOO1ITIB.
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IMPROVEMENT IN THE PLANNING COLLECTOR CARS ROUTES
FOR THE DIVISIONS OF NATIONAL BANK OF UKRAINE APPLYING
MODERN COMPUTER TECHNOLOGIES

Problem setting. The collection cost is directly related to the duration of collector
cars stay on routes. The objects that may be a part of the routes for transporting valuables by
the collection vehicles of the National Bank of Ukraine may include its territorial departments,
banking institutions of Ukraine and state authorities. An important problem requiring additional
attention is the improvement for preparation of a particular route in accordance with the need
to visit particular objects.

Recent research and publications analysis. The problem of planning a route through
specified points, which would have a minimum length, is called “Travelling Salesman
Problem”. Complexity of its solution increases significantly with the number of given
objects. Some publications suggested optimizing the schedule for collections by their
simultaneous conducting in order to reduce the number of collectors’ departures to ATMs.
However, such an approach cannot always be implemented, especially in the system of the
National Bank of Ukraine, because, firstly, this bank is not focused on servicing ATMs, but
institutions, and secondly, there may be a requirement to visit a specific object within
certain time limits during the day, for example, during working hours only in the afternoon.
Some authors suggested applying integer linear programming and recursion. However,
such approaches require specialized knowledge and time-consuming processes to formalize
initial data and limitations.

Highlighting previously unsettled parts of the general problem. It is necessary to
take into account certain features of the collectors’ work in the system of the National Bank
of Ukraine: the requirement to arrive at certain points in the given time intervals, taking into
account the road traffic, which may result in the difference in duration for movement between
the two points in forward and reverse directions, time of arrival. Purpose of the study is to
develop the analysis algorithm for all possible options for the collector’s vehicle route in
accordance with the specific conditions and choosing the options allowing visiting the
object with the least time consumption.

Paper main body. Attention was drawn not only to the algorithm development, but
also to its implementation on a computer to find the optimal route for transportation of

228



ISSN 2070-4011. EQEKTUBHICTH JIEP’KABHOI'O YVIIPABJIIHHA. 2018. BUII. 3 (56). Y. 2

valuables by analyzing all possible options. From the economic point of view, it is
important that the total time spent on moving between them was the shortest for the
specific collector’s car departure. Although the duration of movements depends on the
distance, the calculations require to rely not on the geographical distance between the
points, but on average values of time spent between them, derived from previous
experience.

Implementation of the analysis algorithm for all possible options of the collector’s
car route to streamline its route requires the following initial data: the number of points;
start and end points; time spent on moving from one point to another; moments of time
not earlier and no later than which a car should arrive at a certain point; duration of stay
at each point. The macro developed for Excel spreadsheets uses an analysis algorithm
for options and selects the ones meeting the described conditions. The result obtained
from the computer program determining the optimal route is displayed as a sequence of
the visited objects, indicating the duration of relocation between them and their stay at
each object.

Conclusions of the research and prospects for further studies. Flexibility in the
description for the initial conditions (list of objects, approximate duration of stay, time limits
for arrival in the particular points) and the use of Excel spreadsheet processor for the algorithm
implementation makes this development attractive and convenient for its further practical
application. The proposed algorithm and its computer implementation can be applied for the
improvement in work of departments of values transportation and funds collection in
commercial banks and structures providing such services under outsourcing. Further
researches will be aimed at consideration of such factors as time of day, weather conditions,
and road situation influencing the time of moving between points. This will increase the
degree of approximation for the computer simulation to the real conditions of the collector
cars movement.

Keywords: route selection algorithm; bank service; collector services; computer
simulation.
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