B cratbe mpemiaraercss METOAMKA WMHUTALMOHHOTO MOJICITUPOBAHMSI WHBECTHIIMOHHBIX DPHUCKOB C
MOMOIIBIO BCTPOCHHBIX (YHKIMH mporpamMHoro mpoxykra Mathcad. Paszpaborana mopens aHamm3za
3¢ (GEKTUBHOCTH HHBECTUIU B YCIOBUSX HEOMPEIEICHHOCTH.

OOBEKT uccenoBaHus - HHBECTHUIIMOHHAS JISITEIBHOCTD B YCIIOBHSIX HEOIPEETICHHOCTH.

Hens pabotel - onpexnencHue 53(PQEKTUBHOCTH HMHBECTUIMOHHBIX pENICHUH B  YCIOBHIX
HEOIpe/eIeHHOCTH.

MeTtozb! UCCIEI0BaHUS - HCCIICOBAHHE OMEepaLnii, IMUTAIIHOHHOE MOJCITHPOBAHHUE.

Pe3ynbTaThl cTaTh MOTYT OBITH WCIIOJIL30BaHBI JIsI MOJETHPOBAHUS PEATbHBIX MHBECTUIIMOHHBIX
peleHnid, u onpeaeneHne ux 3ppekTHBHOCTH.

KJIFOUYEBBIE CJIOBA: MHBECTUIMOHHBIN I[MPOEKT, UMUTALIMOHHOE
MOJEJIMPOBAHUE, KOMITbIOTEPHAS MOJEJIb, MATHCAD.
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EKOHOMIKO-MATEMATHWYHE MOJIEJIFOBAHHA ITPOLIECIB ®YHKIIOHYBAHHAA
ABTOTPAHCIIOPTHUX TIIAITPUEMCTB

Mareitunk B.I1., 70KTOp TEXHIYHMX HAYK
I'puciok 10.C., kaHauIaT eKOHOMIYHUX HAYK
I'ycer O.B., kaHaUAAT TEXHIYHUX HAYK
I'puropenko P.B.

Kopniitayk 10.A.

Tperunuuenko 0.0.

1.IlocTanoBKa Mpo0JIeMH B 3arajibHOMY BUIJIS/I.

[MocTynanbHuii pO3BHTOK €KOHOMIKH HAIIOi JEpP’KaBU CTABHTh BCE YKOPCTKIII YMOBH JIO SIKOCTI,
MIBHJIKOCT] Ta 3a0e3MedeHHs 3pocTalounX 00CsTiB IepeBe3eHb BaHTAXKIB Ta macaxupis. Lle mpu3BoauTh 110
MOCWJIEHHS KOHKYPEHIii Ha pHHKAaX BAHTAXHUX Ta NACaXHPCHKUX IepeBe3eHb 1 CTaBUTH Iepes
NepeBi3HUKaMH 3a/1a4i CKOPOUYCHHS COOIBAPTOCTI MOCITYT, OHOBJIEHHSI PyXOMOTO CKJIaly Ta 1HIINX OCHOBHHX
¢douaiB. JlocArTd IbOro HEMOXIIMBO 0€3 3aCTOCYBaHHS CyYaCHHUX METOJIIB NMPOTHO3YBAHHS, TUIAHYBAHHS Ta
YIpaBITiHHS BUPOOHHYMMU TIPOLIECAMHU.

3HayHa KUIBKICTh TIEPEBI3HHKIB MAarOTh JI0 JIECSATH OIUHHIL PYyXOMOro ckmany. Hapite mpu
HAsSBHOCTI Oa)KaHHS Y TaKWX MIANPUEMCTB B OLTBIIOCTI BUMAJAKIB HE BUCTAaya€ pecypciB Ha iHHOBAIi Ta
BIIPOB/KEHHSI CYy4aCHUX METOJIB YNPAaBIIHHA T'OCIIOJAPCHKOI isSUTbHICTIO. YTPaBIiHHS Ta TUIAHYBaHHS
HaBITh Ha OUIBIIOCTI CEepeHIX 1 BEIMKUX aBTOTPAHCIIOPTHHUX MiJANPHUEMCTB 3IIHCHIOETHCS 32 JOMOMOTO0
3acTapiIuX Ta HETOYHHX METOJIIB, IO MPU3BOJAMTH IO OTPUMAHHS 3HAYHMX PO30LKHOCTEH MK OakaHUMH 1
JOCSITHYTUMH PE3yJIbTaTaMU.

3 orsimy Ha I MONmIYK METOMIB, sIKi O JIO3BOJSUTM MPUIIMATH ONTHMANbHI PIlICHHS B Tpolecax
yIpaBITiHHS pOOOTOIO MIMPUEMCTB aBTOMOOUTFHOTO TPAHCIIOPTY € BRXKIMBUM 1 aKTyaJ IbHUM 3aBJIaHHSIM.

2. AHati3 ocTaHHIX J0caiTKeHb i myOJikaniii.

Po3poOKky MeToMiB ONTHMAJILHOTO YIIPABIIHHS MPOIECAMH TEPEBE3CHh BaHTAXKIB 3all0YaTKOBAHO B
pob6orax [1], [2], [3], B maHiii cTAaTTi HOCTIIKEHHS OTPUMAIH CBOE MPOJOBIKCHHSI.

3. IlocranoBKa 3aga4i NOCTiIZKEHHS.

Line  craTTi — 3ampomoHyBaTH METOIMKY  MOJENIOBaHHS  IPOIECiB  (YHKIIOHYBaHHS
ABTOTPAHCIIOPTHUX MiAMPHEMCTB Ta BH3HAYCHHS ONTHMAIBHUX 3HAYCHb IMOKA3HUKIB e()EeKTHBHOCTI Ha
OCHOBI SIKUX MOXXHA OTPHMYBATH ONTHMAJIbHI YIPABIIHCHKI PIlICHHS.

4. OcHOBHA YacTHHA.

OntuMalneHi yIpaBIiHCBKI pIlIEHHS MOXHA OTPUMATH 332 PAXyHOK MAaTEMaTHYHOTO MOJETIOBAHHS
POOOTH PYyXOMOI0 CKJIaay, TOOTO MOOYI0BH MaTEMaTHYHUX MOZCIICH.

BiseMemo 3a kpuTepiii edekrtuBHOCTI (QyHKIiIOHYBaHHS BHpoOHMITBa ngoxomu ATII Bix
MDKHapoOJHUX TiepeBe3eHb — /[, Ta chopMyeMO iX (YHKIIOHAIBHY 3aJI€KHICTh BiJl OCHOBHHUX TEXHIKO-
SKCIUTyaTalIMHUX TOKA3HHUKIB.

Jloxomu Bijg TepeBe3eHb aBTOMOOUISME, IO 3AIMCHIOITH MDKHAPOIHI TIEpEBE3CHHS MaTUMYTh

BUTIIS (DYHKIIII:
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ne /[, — 1oXoam Bijl epeBe3eHb;

o,

ﬂn = F(ae’ﬂ’le’Acc)

— KoeilieHTH BiIIOBIIHO BUKOPUCTAHHS MApKy Ta IMpooiry;

[, — po0ir 3 BaHTa)eM, KM;

A

cc

(1

— CepeIHbOCIIMCKOBA KIJIBKICTh TPAHCIIOPTHUX 3aC0O01B, 3aAIIHUX Y 31IMCHEHHI MIEpEBE3EHb.

st moOymoBH MOJIeNi BUKOPHCTOBYBAIKCH JIaHI IMOMICSYHKMX 3BITiB ympaBiiHCbkoro oomiky BAT
ATII - 1 m. KueBa 3a 1Ba poku.
CratuctruHa 0o0poOka iH(pOpMAILlii TOKPOKOBUM METOJIOM, B CEPEAOBHIII MPOrPAMHOTO TPOJIYKTY
SPSS, nmo3Bonuia OTpUMaTH MOJENb Ta OMKMCOBI XapaKTEPUCTHKH JUIS MOJENII OTPUMaHHS IOXOIIB Bij
MDKHapOJHUX TiepeBe3eHb (Tadm. 1).

Tabnuus 1.- OcHOBHI Koe(illiEHTH Ta KPUTEPIl OIIHKKA MOJENI

Mogens H,=—-536235,177+3924860,+1,935[,+97318,5654...;
Koeoimient Koeoimient Kpurepiit Kpurepiit 3anaHa HucnepciiiHo-
[oxa3uuk KOpersiii nerepMminanii | dimrepa dimepa HaliHHICTh IHGIAAHIHA
PO3paxyHKOBUH | TaOIWYHMIA (axTop

Ilo3nauenns R R’ Fp Fr P VIF
3HaYeHHs 2,936

0,988 0,975 39,738 5,14 0,95 1,653
TOKa3HUKA 2,487

Buxoasun 3 mpoBeNeHHX PO3PaxyHKIiB KOe(illieHT BUKOPHCTaHHS Npobiry [ Oylo BHIy4eHO 3

Monen, sk He 3HauumMuid. Ciia 3a3HAYMTH, 110 CTATUCTHYHI BHOIPKM 3HA4YE€Hb IMOKA3HUKIB HEOOXIIHO

MeperisiiaTd Ticasl KOXKHOTO IUIAHYEMOTO TIepiofy Ta KOPHUTYBAaTH MOJEHb. TOMI MOXe 3MIHIOBATHCH
KUIBKICTB Ta MEPesIiK MOKa3HUKIB MOJIEITI.

Ak mokasylTh JIocHimKeHHs (Tabia. 2) BCl IOKa3HMKM CHCTEMHOI MOJENi IiANopsaIKOBaHI
HOpPMAaJIbHOMY 3aKOHY PO3IOALTY

1 - 262
P(x)=—————e )
o ~N2r

ne P(x) AMOBIPHICTB TIOSIBM 3HAYECHHS TIOKA3HUKA X;

X — cepeHE 3HAYEHHS BUOIPKY;

O, — CEpeHbOKBAIPATUYHE BIJIXHIIEHHS;

ze — JUCIIEPCis;

Tabmuist 2.-OnrcoBi XapaKTEpUCTHKH OCHOBHHX IOKA3HHUKIB pOOOTH
[Toxazuux MiniMym Maxkcumym Cepenne o . 05 Z p
Mi>kHapOIHI TIepeBe3eHHS

Jloxomu
MDKHAPOJTHHUX
repeBe3eHb 165451 449422 362934 91773,9 8,422E+09 0,977 0,295
Koedirient
BuKopHcTanHs PC 0,490 0,640 0,561 0,059 3,460E-03 0,546 0,926
ITpobir 3 BanTaxkeM | 62456,0 123297,0 106617,6 20445 4 4,180E+08 | 0,965 0,310
CepenHp0o00ITiKOBa
YHCEIbHICTh
PYXOMOT'O CKJIay 4,000 5,000 4,857 0,378 1,429E-01 1,335 0,057

[epeBipky BiAMOBIMHOCTI 3aKOHY PO3MOJALTY TOKAa3HHWKIB HOPMallbHOMY 3aKOHY 3/1HCHEHO 3a
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nornomoroto Tecty KommoropoBa - CMmipHOBa 3TiTHO 3 SIKUM, PO3PaxOBYEThCS HMOBIPHICTH BHIIAJIKOBOT'O
BiIXWIICHHsI PaKTHYHOT QYHKIIT pO3IOALTY BiJf TEOpETHUUHOI — p. MOXKHA BBaXKaTH, IO PO3MOALT BIAMOBiIAE
HOpManbHOMY 3aKony sikmo p =0,3...1,0

AHai3 MOKa3HHUKIB MOJEII MPOBEIEMO 3a TAaKOK METOAMKOI. byneMo 1o yep3i 3MiHIOBATH KOXEH
(dakTop Ha 1 BIZICOTOK Ta PEECTPYBATH BIJCOTOK 3MIHM 3aJIQKHOTO IMOKa3HMKa. [Ipu 3MiHI KOXXHOro 3
(akropis, Bci iHII OyayTh 30epiraTi CBOI cepenHi 3HaueHHs. B Ta0i. 3 HaBemeH1 naHi aHai3y perpeciiHol
MOJIENI 3aJIeKHOCTI BEIMYMHH JOXOJIB BiJ (aKTOpiB, IO HAa HUX BIUIMBAIOTH NPU 3MiHI KOXKHOTO 3
rmoka3HukiB Ha 1%, Ha 40% B 6ik 301nbIIeHHs Ta HA 60% B OiK 3MEHILIEHHS.

Tabmuist 3. - Bime dakTopiB Ha oOcsiTu niepeBe3eHb

Daxropu MixHapoaHi ZepeBGSEHHH l -
3HaueHHA 0,560857 106617.6 4.857143
Cepenne dakropa % 100 100 100
3HaYeHHs 362888,5863
Jloxomu % 100
. SHateHnd 0,566466 107683.7 4.905714
3minHa hakTopa % 101 101 101
i noxonis | SHAUCHI 365090 36495149 36761545
FIOXOR % 100.60665 100,56847 101,30256
. 3HaueHHA 0,785199 149264.64 6.8
3minHa hakTopa % 120 120 140
i roxoniy | 3MAICHAA 450939,7 445410,61 551964.64
AOXOR % 124.26395 122.74032 152.10306
. SHateHnd 0.22434 42647.04 1,94286
3mina axTopa % 20 20 20
P T 2308104 239105.6 79274.747
AOXOR % 63.603646 65.889521 21.845478

Ha pgoxomm Bim IepeBe3¢Hb IO3MTHBHO BIUIMBAIOTH BCI IMOKA3HUKA MOJIENI: KOe(IIi€HT
BHKOPHCTaHHS MapKy, MPOoOIr 3 BaHTaXeM Ta CEPEAHBOOOIKOBA KIIBKICTH aBTOMOOLIIB, TOOTO MNpHU
301IbIIEHH] 3HAa4Y€Hb I[UX MTOKa3HUKIB, CIIOCTEPITaeThCs 30UIBIICHHS 3HAUCHHSI IOXOIB Bijl IEPEBE3CHb.

3a JaHMMH JOCTiJP)KeHb Ha puc. | MoOyZOBaHO HOMOIpaMy, IO CKIAJA€ThCS 3 TpadikiB
3QJICKHOCTI JOXO/IB BiJl BINTUBAIOYMX HA HUX (haKTOPIB.

IHTerpanpHa kpuBa po3noiny (GakTopiB moOyIoBaHa Ha PUCYHKY 2. 3a JOIOMOTOI0 OO rpadiky
MOXKHA OIIIHUTH WMOBIPHICTH TMOSIBU TOTO YH IHIIOTO 3HA4YeHHs (haKTOpa Ta CIPOTHO3YBATH 3HAYCHHSI
(dakTopa 3 MMOBIPHICTIO, IO 3aJI0BOJIBHIE yMOBaM Ipoiecy (yHkiioHyBaHHs. CTpinkamu Ha puc. 3.7
MMOKa3aHO IMPOIeC BU3HAUYCHHS 3MIHU JOXOIB BiJI MEPEBE3CHb NMPH 30UIBIICHHI CEPEIHBOOOIIKOBOT KITBKOCTI
aBTOMOOUTIB Ha 5% BIIHOCHO CEPEIHLOTO 3HAYCHHSA. TakoK HaBEACHO MPHUKIAJ PO3PaXyHKY (HaKTUIHOTO
3HA4YCHHS CepeTHhOOOIIIKOBOI KUTbKOCTI aBToMOO1TIB. [Ticist BUu3HAUeHHs (aKTHYHOTO 3HaYeHHs (akTopa 3a
JIOTIOMOTOI0 IHTErpajbHOI KPHUBOI pO3MOiNy (pHc. 2) BH3HAYa€EMO HMOBIPHICTH TOSBU ILOT'O 3HAYCHHSI.
[Ipomec BU3HAYEHHs WMOBIPHOCTI TMOKa3zaHO cTpinkamu. OTmxke, mpH 3a0e3leUeHHI 3HAYCHHS
CEpeAHBbOOOTIKOBOI KITBKOCTI aBTOMOOLTIB 5,099 3 iimoBipHicTio 0,55 MOXKEMO BH3HAYUTH, IO MH
OTPUMAEMO JIOXOJIHU BiJ IepeBe3eHb B po3Mipi 386504 rpH.

3acrocyBaHHs JaHMX TpadikiB B KOMIUIEKCI MNpH 3IiiICHEHHI HEOOXIIHUX pPO3paxyHKIB 3a
CTPYKTYPHHMH 3B’SI3KaAMH 3 IHIIUMH ITOKa3HUKaMH JIO3BOJISIE BHU3HAYATH BIUIMB (PAKTOPIB HA MOKA3HUKH
eeKkTUBHOCTI Ta KIiHIEBI pe3yNbTaTH IiSUTBHOCTI MiANPHUEMCTBA (IOXOMIH, BUTPATH Ta MPUOYTOK BiX
nepeBe3eHb). HaBeneni mpukimagy CBiT4aTh MPO MEPCHEKTUBHICTh BUKOPHCTAHHS IIMX MOJAEHEH JUIs
MPOTHO3YBAHHS, ONTHMI3alii TpoleciB (QYHKIIOHYBaHHS Ta MPUAHATTS BIAMOBITHUX YIPaBIIHCHKUX
pillieHb, SIKi TOBUHHI 3a0€3M1eUNUTH 3a/1aHHi piBeHb () eKTUBHOCTI.

AJle Ha JaHOMY €Tari MU MOYKEMO JOCIIKYBATH JIMIIIE OKPEMO BILIUB KOXKHOTO (DAKTOpa Ha JOXOIH
BiJI TIEpeBE3€Hb Ta BU3HAYATH OakaHi 3a/laHl 3HAUCHHS 3 BIAMOBIIHOK HMOBIPHICTIO.
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BILJIMBAIOTH HA JIOXO/IX Bij ITEpEBE3CHb.
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Jnst moOynoBY piBHSHB ONTHMANBHOTO YIPABIIHHS 3a JIOMIOMOTOK SIKHX MOYKHA ONTHUMI3yBaTH
MPOIIECH TEPEBE3CHh BAHTAXIB HEOOXIMHO BHM3HAYMTH 3aJaHI 3HAYCHHS IIOKA3HHMKIB B PIBHIHHIX
ONTUMAJIBHOIO YIpaBJiHHA. bakaHi 3HaYeHHS MOKAa3HMKIB 3 BIAMOBIIHOW HMOBIPHICTIO MOKHA BU3HAYUTH
3a JIONIOMOT'OI0 HOMOTpaM¥ BU3HAYEHHS BILTMBY (haKTOpiB Ha JIOXO/AHU Bijl EPEBE3EHb Ta TEOPETUIHOT KPUBOT
JUTS BU3HAYCHHS HMOBIPHOCTI MOSIBM 3Ha4YeHb (PAKTOPIB, 110 BIUIMBAIOTH HAa JOXOAM Bij MepeBe3eHb (puc. 1
Ta 2).

B BiamoBigHOCTI 3 BUpa3oM. 1 Ta Tabi. 1 MoJelb, 1110 XapaKTepU3ye 3aJICKHICTh 00CATIB IIEPEBE3CHb
BiJ] (paKTOpiB, O HA HUX BIUIMBAIOTH, OMTUCYETHCSI MATEMATHYHUM BHPA30M:

H =C,+Ca,+Cl +CA, 3)
ne C,=-536235,177; C,=392486; C,=1,935; C,=97318,565 — napamerpu piBHAHHS perpecii.

KputepianbHa GyHKIS, SKa TOBUHHA ONTUMI3YBaTHCh, M€ BHTJIS]

F=y, (4, = A, +va(a, =0, +y(, =) +y (4, = 4.), @
ae Y,,..., ¥, - 10JaTHi BaroBi KoeQilieHTH;
a,,l,A., _n a,, l@ , A - BIIMOBIZIHO 3MIiHHI CTaHy Ta YIIPaBIIiHHS.
HiJII)OBy (yHKIIiI0 MOKHA BUPA3UTH LIIAXOM TijicTaHOBKH /[, i3 Mozeni (3) y Bupas (4) y BUrIIs i
G = l//] (jn_ CO - Clae - CZZG - CSACC)Z +W3(Z_ Ze)z +W4 (A_u, - Acc)2 (5)
YMoBaMH MiHIMyMY €
dG —
=2, (= C, i, = Gl = CAC) + 2y, )1 = 0:
dG —
dl - 2Wl (ﬂ C C a CZZG - C3 Acc )(_CZ) + ZWS (Ze - Z@ )(_ 1) = 0 (6)
dG —
dA - 2Wl (ﬂ C C a CZZG - C3 Acc )(_CS) + 2W4 (Acc - Acc)(_l) = 0 5
4’6 =20,C} +2y,)0;
da
2

G

2 =2y, C; +2y,)0;
d’G
da ’

cc

=2y,C; +2y,)0.

3BIBIIM MO/I0OHI WICHH, OTPUMAEMO

a,(y,C? +y,)+Ly,C,C,+ A w,C C, = w,C +ay, -wC,C,;

a,y,C,C, +1(y,C* +y)+ A w,C,C, = A w,C, +1 v, —y,C,C, 7
ay,C C+lyCCo+ A4, G +y,) = Ay,C+A4, v, —w,GC,.

PiBusinHS (7) TpeACTaBISIOTh CUCTEMY, BHPIIIYIOUH Ky MOXHA OTPUMATH ONTHMAJbHI 3HAYCHHS

[,A4,.

6’ 6

ITo3nauumo:

=y, C’+y, ; a,=y,C,C,;
a,=y,C Cy; a, =y,C; +y,;
as =y,C,Cysa,=y,C5 +y;
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=AwC +ay, —vGC s
by = Aw,Cy + 1Ly, —w,G,Cy
b= Ay,Cy+ 4.y,
OtprMaeMo cucTemy:

ao, +a)l, +a, A, =h;
a,o, +a,l +a, A, =h,;

a,a, +al, +agA,

LL_hS’

BusHayHUKHU cUCTEMU:

-y, GGy

a a, a,
A=|a, a, as|=aa,a,+a,a,a,+a,a,a,
a; as dg
h] a2
Aa, =| h, a, = ha,a, + hya,as + ha,a,
ds
a  h
Al =|a, h, —haa6+h a,a, + ha,a, —
a;
a] a2
A, =|a, a, = haa, + ha,as + hya,a;
a; ds
3rigHo 3 popmynamu Kpamepa
Ao, = AZ“ ; Al = AAZ“ ;

[MincraBusum (8) B (9), oTpUMaeMo piBHAHHS ONTUMAIILHOTO YIIPABITIHHS B 3aralbHOMY BUTIISIIL

a,=K 1, +K,a, +K, +K, A4, +K;;

I =K, +K,a, +K, +K,A_+K

9 “Tcc

cc

A =K, A +K,o, +K,[ +K,4_+K

10’

14 ““cc 15°

K = v, Cz (_l//3l//4 —l//]l//2C2 C32)
;=
D

vivaw.G G g

4 6

K=~ D

G WG WG )|
b 2
Kk, = GG,

_¥ v,v,C, K. =

b

D

b

D

s 7 =

D

x @G Gty o v GG
8 ’ 9 T

D

D
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—-aa,a,

h,a,a,

iy, GG,

b

—-hyaa,

- hasa,

—a,a,d,

- ha,a,

—ha,a;

- hya,a,

—a,dsds;

— hasas;

- haas;

—h,a,a;.

(8)
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_ v GG vy G o GG

K]O - D 2 11 D 4 12— D 4
K o nywGC v Gy G ruy,)
13— s g T >
D D
K, =-Y VoG
D

D =y,y,(y, C32 +y,)+y, W4(W3C12 +W2C22) .

[MixcTaBuBIIM 3HAYCHHS B OTpUMaHi (JOPMYITH Ta 3A1HCHUBIIH BiIMOBIAHI PO3PAXYHKH OTPHUMAEMO:

K;=0,196332*10"; K,=0,015882; K;=-0,219771*107;
K,=-0,064053; K;=-0,028751; K5=0,503214*10";
K,=-0,219771*107; K3=1,003; Ky=-0,000011;
K;9=-0,000807; K;;=0,235746*%107; K;,=-0,064052;
K;3=-0,000011; K;,=0,258324; K;5=5,626054;

[Ipu po3paxyHkax Opaiiocsi 3a yMOBY, IO MiANPHEMCTBO HA MOMEHT ONTHMIi3allii B 3M031 TOBHICTIO
3a0€3MEeYUTH PecypcaMu JOCATHEHHS 3aJ]aHuX 3HaYCHb Pe3yJbTYIOUHX MOKA3HUKIB. 32 YMOBOIO JIOMITBHOCTI
BHUKOPHCTOBYBajach CepeIHbO3BaXKCHA KBaJpaTU4Ha (YHKIS 1 3HA4YeHHs BaroBUX Koe(illieHTiB Oyio
npuitHsaTo piBHEMH 0,5 [4].

Toni piBHSIHHS ONTHUMAIBHOTO YIPABIiHHS MATUMYTh BHTJISL

a, =0,196332%107° 1 +0,015882c,-0,219771x 1071 -0,064053 4_-0,028751 ;
I =0,503214x10™ /7 -0,219771x10" e, +1,0037,-0,0000114_-0,000807 ;
A, =0,235746x10° [ -0,064052a,-0,000011/, +0,258324 4 +5,626054 ,

OnTrMalbHi YKCIOBI 3HAUCHHS 3aJIaHUX Oa’kaHWX 3HAYEHb MOKAa3HHWKIB BU3HAYCHHX 3a JOMOMOT OO
HOMOIpaMH BHU3HAYCHHS BIUTMBY (aKTOpPiB HA JIOXOAM BiJl TIEPEBE3CHb Ta TEOPETUYHOI KPUBOI JUIS
BH3HAUCHHS HMOBIPHOCTI MOSBH 3Ha4Y€Hb (DAKTOPIB, 10 BILTMBAIOTH HA JOXOAU Bix repeBe3eHb (puc. 1 ta 2)
MOXYTh OYTH BIIKOPHUTOBaHI 3a JOIMOMOIOI0 HOPMATHBHO-JIOBIIKOBOi JITEpaTypy BUXOISYA 3 YMOB
TepeBEe3eHb Ta HASBHOTO PyXOMOI'0 CKJIaJTy, Ta 3 YpaxyBaHHIM BiATOBITHOCTI 10 HASBHOI KITBKOCTI pecypciB
JUIs 3a0e3MeueHHsI X 3HA4YeHb, 4 TAKOXK MOXKYTh OYTH OTpHMaHI IIISIXOM IIPOTHO3yBaHHSI.

B Oynp-skoMy BHIaAKy HEOOXiZHO 3A1HCHUTU MOCTAHOBKY MHOXHHH YIIPaBIIHCBKUX 3aBIaHb 3,
SIKI HEOOX1IHO BUPIIIMTH JJIs1 3a0€3IIeueHHS 3a1aHuX 3HaYeHb [TOKa3HUKIB MOJICINI, a BIAMOBIAHO 1 3alaHUX

Oa)xaHuX 00CATIB 10XOIB Bi nepeseseHsb (I, = /).
CucreMHHUI PO3IIISI TOKAasHUKIB o, 3,1, , A, ToOKasye, 1o 3a JONOMOrol iX 3MIHHM MOXHA
(dbopMyBaTH BiIIIOBIIHI YIIPaBIiHCHKI PillICHHSI.

Sxwmo, /A, =/, To 3HaUeHHs Benu4uH o, 5,/ , A, 3a0e3neuyroTh OTpUMaHHs 0a)xaHOro PO3MIpy

JOXOMiB B mepeBesens /[, .
3aBaHHs BJOCKOHAICHHS YIIPaBIiHHS IMepPEeBE3CHHsIMU BaHTaXIB MOke OyTH chopMynbOBaHE TaKUM
YHHOM:

A, = [ .— M, — CyMapHE HEIOBMKOHAHHS 3aIUIAHOBAHOIO 3HAYEHHS JIOXOJIIB BiJ IIEpEeBE3CHb

(4,>0)

Al (o) — mOXoau Bix NiepeBe3eHb, SKi MOXKYTh OYTH OTpUMaHi 32 paXyHOK 30UIbIIeHHs KoedimieHTa
BHUKOPHUCTaHHS MapPKYy;

AJl,(l,) — noxonu Bin mepeBe3eHb, SKi MOXYTh OYTH OTpUMaHi 3a paxyHOK 30UTbIIEHHS TpoOiry 3
BaHTaXEM;

Ad,(A,) — noxomu BiI TepeBe3eHb, sAKI MOXYyThb OyTH OTPHMaHi 3a paxyHOK 3MiHH
CEPeAHBbOOOTIKOBOI KiJIbKOCTI aBTOMOO1IIB.

[Ipu npoMy MOKHA 3anMCaTH
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NI, =M, (a,)+ M, (L) + M, (4,). (10)

Benuunna A/[, po30MBa€EThCs 1O JHSIX 1 MICIISX.

SAxio He 3a0e3MeuyeThcsl BUKOHAHHS 00CATIB mepeBe3eHb A/[, 3a paxyHOK BenU4uH Ad,, Aly, Adc.,
TOAI MOXYTh OyTH pO3MNISAHYTI IHIN TOKAa3HWKH, HAINPUKIAA, KoedillieHT BUKOpPHCTaHHS MpoOiry,
BaHTAXXHICTh PYXOMOTO CKJIaJy, 4ac poOOTH B Hapsii, Koe(illieHT BUKOPUCTAHHS BaHTAXKOIMIAHOMHOCTI Ta
iH.

Ha ocHOBI IPOrHOCTUYHMX OLIHOK BennuuH /[, Ta J{, GopMyeTbcs Habip yNpaBIiHCHKUX PillleHb,
peaizaiis skux 3a0e3meuye OnTUMaNbHE MTePEeBE3CHHS BAHTAXKIB Ta OTPUMAHHS JIOXOJIB (pHcC. 3).

Otpumani ab0 IPOrHOCTHYHI 3Ha4eHHA BeMUYuH: [y, ], Oy lg Ty B, Acc
v

Buznauenns pemnunan A/,

v

OriHka 3pocTaHHs BeTunH A [, A ag, AA..

v

(DopMyBaHHA MHOXKUHH 3aBIAHb 3, AKI HEOOX1THO BUPIMIMTH A1 3a0€31CYEHHS

0a)xaHOro piBHA JOXOZIB Bix nepeBeseHs (1, = /)

v

[IpuitHATTS Ta peanizarlis pimeHb

v
JIOKyMEHTYBaHHS pe3y/bTaTIB

Pucynok 3 -. CTpykTypHa cxema alnroputMy 3a0e3redeHHs 0a)kaHoro PiBHS JIOXOJIIB BiJl IepeBe3eHb

Peanizaniiss piBHSIHb ONTHMANBHOTO YIPABIIHHS Nependadac BUKOHAHHS YIPABIIHCBKUX MPOLETYP
3Ti/IHO 3 ANTOPUTMOM 3a0e3neueHHs e) eKTHBHOCTI TIepeBe3eHHs BaHTaxIB (puc. 4.)

IToctaHoBKa Ta pealli3allisi MHOKHHU 3aBJaHb 3; IIOBUHHA BiIOyBaTHCh 3 ypaxyBaHHAM OLIHKH
BIJIIOBIIHUX CITIBBIIHOIIIEHh MK PECypcaMu JijIsl 1X PO3B’sA3aHHS Ta OTPUMAaHUMHU Pe3y/IbTaTaMH.

BuchHoeku

B craTTi 3anpornoHOBaHO METOIUKY MOJCITIOBAHHS TMPOIECiB (PYHKI[IOHYBaHHSI aBTOTPaHCIOPTHUX
MiAPHEMCTB Ta BU3HAYCHHS ONTHMAIBHUX 3HAYCHb MMOKA3HUKIB €(pEKTHMBHOCTI HAa OCHOBI SKHX MOXKHA
OTPUMYBATH ONTHMANIBHI YIPaBIIHCHKI PillICHHS.

3a JI0MOMOT0I0 3ampONOHOBAHOT METOJMKA MOXKHA KOMILJIEKCHO BHPIIIYBAaTH 3ajadi 3a0e3edeHHs
HEOOXiIHOT0 PiBHA €)EeKTHBHOCTI ITEPEBE3CHb.

3anponoHoBaHi METOAM MOXYTh YCHIIIHO BHKOPHCTOBYBATHUCH Ha MIANPHEMCTBAX pPi3HUX (hopMm
BJIACHOCTI, 8 TAKOXK Ha MiANMPHUEMCTBAX IHIINX Taly3ell eKOHOMIKH.

[Nomanpmii po3BiAKM B JaHOMY HAIPSIMKY IIOJSTal0OTh B TPaKTHUHIA peamizamii Ta ampoOarii
3aMpONOHOBAHUX METO/IIB.
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R )

[pouec nepesesennb
BaHTAXKIB

ﬂn

A4 A4

BusHaueHHs 3MiHHEX CTaHy Ta
KEPYBaHHA

v

BusHaueHHS HOBUX Koe(illieHTiB i KopeKLis
MOJIEIi TIPOIIECy NepeBe3eHb

|

Po3paxyHok koedilieHTiB HOBHX PiBHSHB
ONTHMAJIBHOTO YIPABIiHHA

Pucynok 4.- CTpykTypHa cxema OnTHMi3allii MoKa3HHUKIB e() eKTHUBHOCTI MEepEBE3CHb
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B craTTi 3anpornoHOBaHO METOIUKY MOJCTIOBAHHS TMPOIECiB (PYHKI[IOHYBaHHSI aBTOTPAHCIIOPTHUX
MiANPHEMCTB Ta BU3HAYCHHS ONTHMAIBHUX 3HAYCHb MMOKA3HUKIB €(pEKTHUBHOCTI HAa OCHOBI SKHX MOXKHA
OTPUMYBATH ONTHMANBHI YIPaBIIHCHKI PillICHHS.

3a JI01OMOror0 3amporOHOBaHOI METOJMKA MOXKHA KOMILJIEKCHO BHPIIIYBAaTH 3ajadi 3a0e3edeHHs
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HEOOXiIHOT0 PiBHS €)EeKTHBHOCTI ITePEBE3CHb.

Mera JIOCHIKEHHST — 3alpONOHYBAaTH METOJIUKY MOJCTIOBAHHS MpOIECciB (QYHKI[IOHYBaHHS
ABTOTPAHCIIOPTHUX MiAMPHEMCTB Ta BH3HAYCHHS ONTHMAIBHUX 3HAYCHb IMOKA3HUKIB e()EKTHBHOCTI Ha
OCHOBI SIKUX MOXXHA OTPHMYBATH ONTHMAJIbHI YIPABIIHCHKI PIlICHHS.

OO6’€eKT A0CiKEHHS — Mporiec (PyHKIIIOHYBAaHHS aBTOTPAHCIIOPTHHX ITiJITPUEMCTB.

[MocTynanpHuii po3BHTOK €KOHOMIKH HAIOi JEpP’KaBU CTABHTh BCE YKOPCTKIII YMOBH JIO SIKOCTI,
MIBHJIKOCT] Ta 3a0e3MedeHHs 3pOocTalounX 00CsTiB IepeBe3eHb BaHTAXKIB Ta macaxupis. Lle mpu3BoauTh 110
MOCWJIEHHS KOHKYPEHIii Ha pHHKAaX BAHTAXHUX Ta NACaXHPCHKUX IIepeBe3eHb 1 CTaBUTH Iepes
MepeBi3HUKAaMH 3a/1a4i CKOPOUYCHHS COOIBAPTOCT1 MOCITYT, OHOBJIEHHS PyXOMOTO CKJIa/ly Ta 1HIINX OCHOBHHX
¢douaiB. JlocArTd bOro HEMOXIIMBO 0€3 3aCTOCYBaHHS CyYaCHHUX METOJIIB NMPOTHO3YBaHHS, TUIAHYBAHHS Ta
YIpaBITiHHS BUPOOHHYMMU TIPOLIECAMHU.

3HayHa KUIBKICTh TIEPEBI3HHKIB MAarOTh JI0 JIECSATH OJIUHHIL PYyXOMOro ckmany. Haeite mpu
HAsSBHOCTI Oa)KaHHs Y TaKWX MIANPUEMCTB B OLTBIIOCTI BUMAJAKIB HE BUCTAYae pecypciB Ha iHHOBAIl Ta
BIIPOBQ/KEHHSI CYy4aCHUX METOJIB YNPAaBIIHHA T'OCIIOJAPCHKOI iSUTbHICTIO. YTPaBIiHHS Ta TUIAHYBaHHS
HaBITh Ha OUIBIIOCTI CEepeqHIX 1 BEIMKUX aBTOTPAHCIIOPTHHUX MIANPHUEMCTB 3IIHCHIOETHCS 32 JOMOMOTO0
3aCTapiIuX Ta HETOYHUX METOJIIB, IO MPU3BOJAMTH IO OTPUMAHHS 3HAYHMX PO30LKHOCTEH MK OakaHUMH 1
JOCSITHYTUMH PE3yJIbTaTaMU.

3 orsimy Ha I MONIYK METOMIB, sIKi O JIO3BOJSUTM MPUIMAaTH ONTHMANbHI PIlICHHS B Tpolecax
yIpaBITiHHS pOOOTOIO MAMPUEMCTB aBTOMOOUTFHOTO TPAHCIIOPTY € BRXKIIMBUM 1 aKTyaJ IbHUM 3aB/IaHHSIM.

KJIFOUYOBI CJIOBA: EKOHOMIKO-MATEMATHUYHE MOJEJTIOBAHHSA, T[TPOLUECHU
OYHKUIOHYBAHHS, OIITUMI3ALILA, YITPABJIIHHSA, ABTOTPAHCIIOPTHI ITIATIPUEMCTBA.

ABSTRACT

Mateichyk V.P., Grysiuk Y.S., Gusev A.V., Grygorenko R.V., Korniychuk Y.A., Tretynychenko
Y.O. Economic-mathematical modeling of the functioning of trucking companies. / Vasily Mateichyk, Yuriy
Grysiuk, Alexander Gusev, Ruslan Grygorenko, Yuriy Korniychuk, Yuriy Tretynychenko // project
management, systems analysis and logistics. - K.: NTU - 2012. - Vol. 10.

The paper presents the methods and simulation of functioning motor enterprise and determination of
optimal values of performance indicators on which to receive optimal management decisions.

With the proposed methods can solve the problem of providing the required level of performance
transportation.

The aim - to offer a method of modeling of operation of trucking companies and determine the
optimal values of performance indicators on which to receive optimal management decisions.
Object of research - processes functioning trucking companies.

Sustained economic development of our country puts more stringent conditions for quality, speed and
the growing volume of freight and passengers. This leads to increased competition in the markets of freight
and passenger carriers and poses the problem of reducing the cost of service, upgrade rolling stock and other
assets. Achieving this is not possible without the use of modern methods of forecasting, planning and control
of production processes.

Many carriers have up to ten pieces of rolling stock. Even in the presence of desire in such enterprises
in most cases not enough resources for innovation and introduction of modern methods of economic
management. Management and planning even most medium and large trucking companies by using outdated
and inaccurate method that results in a significant discrepancy between desired and achieved results.

Given this search techniques, which are allowed to make optimal decisions in managing the work of
road transport is an important and urgent task.

KEYWORDS: ECONOMIC AND MATHEMATICAL MODELING, PROCESS FUNCTIONING,
OPTIMIZATION, MANAGEMENT, TRUCKING COMPANIES.
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B cratee  mpemiokeHa — METOAMKAa  MOJCIMPOBAHMS  IMPOLECCOB  (PYHKIIMOHHUPOBAHUSI
ABTOTPAHCIIOPTHBIX MPEANIPUATHI U ONPENCICHUS ONTUMAJIBHBIX 3HAUCHHH ITOKa3aTelel 3p(heKTUBHOCTH Ha
OCHOBEC KOTOPBIX MOXXHO IMOJIYy4aTb OINITHUMAJIBHBIC YITPABJIICHUYCCKUE PCIICHHA.
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C mnoMompio MPEeIOKEHHOH METOMMKH MOKHO KOMIUIEKCHO pelarh 3ajadd o0ecriedeHHs
HEOOXOJJMMOTO YPOBHS d(PEKTHBHOCTH MEPEBO3OK.

Lens wccnenoBaHus - MPEUIOKUTh METOAWKY MOJIECIUPOBAHUS IMPOIECCOB (YHKIIMOHUPOBAHUS
ABTOTPAHCIIOPTHBIX IPEANIPUATHI U OlpeielIieHne ONTHUMAaJbHBIX 3HAUYeHUI TIoKa3aTenel 3((EeKTUBHOCTH Ha
OCHOBE KOTOPBIX MOKHO ITOJIy4aTh ONTUMAJIBHBIE YIIPABICHYECKUE PEILICHHUS.

OOBEKT HccIenoBaHus - MPOIECCH PYHKIIMOHUPOBAHUS aBTOTPAHCIIOPTHBIX MPEANPHUSITHH.

ITocTynarensHoe pa3BUTHE SKOHOMHKH rOCYIapCTBa CTABUT BCE OO0JIEE JKECTKUE YCIOBUS K KaUeCTBY,
CKOpOCTH M oOecIieueHHsl BO3pAacTaloIMX OO0BEMOB IEPEBO30K I'PY30B M MACCAXHUPOB. DTO MPUBOIMUT K
YCHJIEHHIO KOHKYPEHIIMHY Ha PBIHKAX IPY30BbIX U MTACCAKUPCKUX IIEPEBO30K U CTABUT IIEpe]] IEPEBO3UHKAMU
3a7la4M COKpAIEeHUs ce0eCTONMOCTH YCIyT, OOHOBIICHNE MOABHKHOTO COCTaBa U APYTHUX OCHOBHBIX (DOHIOB.
JocTrdb 3TOro HEBO3MOXKHO 0€3 TIPUMEHEHHsI COBPEMEHHBIX METOJI0B TIPOTHO3WPOBAHHMS, TUIAHUPOBAHUS 1
YIOpaBJIEHUS IPOU3BOJCTBEHHBIMH IIPOLECCAMM.

3HAYMTENFHOE KOMWYECTBO MEPEBO3UMKOB MMEIOT A0 JAECATH eIUHUI] MOABIXKHOrO coctasa. Jlaxe
MIpY HAJIMYMU KEJTAHUS y TaKUX MPEeINpUATHii B OOJIBIIMHCTBE CIy4aeB HE XBaTaeT PECYpCOB HA MHHOBALIUU
U BHEIPCHHE COBPEMEHHBIX METOAOB YIPABJICHUS XO3SANMCTBEHHOM NEATENbHOCTBIO. YIIPABICHUE H
IUTAHUPOBAHUE Jla)ke Ha OONBIIMHCTBE CPEJHHX ¢ KPYMHBIX aBTOTPAHCIOPTHBIX MPEANPHSITHN
OCYIIECTBIISIETCS] C TIOMOILBI0 YCTapEBUIMX M HETOYHBIX METOJOB, NPHUBOJUT K MOIYYEHUIO 3HAYUTEIIBHBIX
PACXOXKIACHUN MEX]Ty )KENAEMBIMHA U JIOCTUTHYTBIMU PE3YJIbTaTaAMH.

VYuuTeiBas 3TO NOMCK METOAOB, NO3BOJSIIOUIMX NPHUHUMATh ONTHUMAJIBHBIE PELICHHS B IPOLECCax
yrpasieHus paboTol MpennpusTHii aBTOMOOUIBHOTO TPAHCIIOPTA SIBJISICTCSl BAXKHOW U aKTyaJIbHOM 3ajauei.

KJIFOUEBBIE CJIOBA: OKOHOMUKO-MATEMATUYECKOE MOJEJIMPOBAHME,
[MPOLECC ®YHKIIMOHUPOBAHUA, OIITUMU3ALVA, YIIPABJIEHUE, ABTOTPAHCIIOPTHBIE
[PEAITPUATUSL.

UDC 656.025.4
A MODEL FOR OPTIMIZING SUPPLIES OF PERISHABLE GOODS

Vorkut T.A., Dr.
Prylipko L.L.,
Kornienko O.V.

This model addresses the problems of supplies of perishable goods. The obvious example is
perishable foodstuffs, for instance, meat, milk, vegetables, bread, but the term can be used in a wider context
to include, for example, flowers, newspapers — a daily newspaper has a shelf life of one day. The model also
could be used under the circumstances of purchasing by retailers and wholesalers goods which have to be
sold during a short-term selling season.

As a rule, a demand for the above-mentioned goods within interval between successive regular
deliveries determined by a schedule is not the constant value and it is impossible to forecast this demand
absolutely precisely. But managers organizing a sale of these goods have to decide the problem of providing
a high level of satisfaction of purchasing demand, and, at the same time, minimizing losses connected with
unsold (during periods of their shelf-lives or selling season) goods. This problem could be decided as by
using by producers and retailers of technological advances that help to preserve the freshness of perishable
goods more long period of time (unfortunately these advances do not guarantee always saving of the same
taste of a product and sometimes even they could be injurious to health of consumers), as by rational
management by supplies of perishable goods and goods which have to be sold during a short-term selling
season.

Well known models of supplies of perishable goods and goods which have to be sold during short-
term selling season [1, 133-137] do not analyze a possibility of reaction to random variations of the demand
for the goods within the interval between successive regular deliveries by means of transport. The model
suggested in the article is proposed to respond to random variations of the demand for the goods between
successive regular deliveries by introduction a possibility of an ‘emergency’ delivery. And the total costs of
the suggested model of management by supplies of perishable goods and goods which have to be sold during
short-term selling season include the transport costs of the regular consignment, expected transport costs of
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