B cratbe mpemiaraercss METOJMKA WMHUTAIMOHHOTO MOJICIHPOBAHUS WHBECTUIIMOHHBIX PHUCKOB C
MTOMOMIBI0 BCTPOCHHBIX (YHKIWH mporpaMMmHOTO mpoaykra Mathcad. PaspaGoranma momens aHammza
3¢ (HEKTUBHOCTH WHBECTHUIIUN B YCIIOBUSX HEONPEICICHHOCTH.

OOBEKT UCCIICIOBAHNS - UHBECTUIIMOHHAS JISATEIILHOCTh B YCJIOBHUAX HEONPEICIICHHOCTH.

Lens pabotel - onpeaencHue JPPEKTUBHOCTH HHBECTUIMOHHBIX PEHICHUH B  YCIOBHSIX
HEOIPEIeICHHOCTH.

MeTo/1bI UCCIIEZIOBAHUS - UCCIICIOBAHUE OTIePaIliii, IMHTAI[MOHHOE MOJICITUPOBAHHE.

Pe3ynbTathl cTaThb MOTYT OBITH WCIOJB30BAHBI JIJISI MOJECIUPOBAHUS PEATBHBIX WHBECTHUIIHOHHBIX
perieHuit, u onpeaencHne ux 3pHEeKTUBHOCTH.

KJIFOUEBBIE CJIOBA: MHBECTULIMOHHBIN IMTPOEKT, NUMUTAILIMOHHOE
MOJIEJIMPOBAHUE, KOMIIbIOTEPHAA MOAEJIb, MATHCAD.

Y K:658:656.13.07:004.

EKOHOMIKO-MATEMATHWYHE MO/IEJIIOBAHHS ITPOLIECIB ®YHKIIIOHYBAHH
ABTOTPAHCIIOPTHUX IIIAITPUEMCTB

Mareituuk B.I1., ToKTOp TeXHIYHIX HAYK
I'pucrok 10.C., kaHauIaT EKOHOMIYHUX HAYK
I'ycer O.B., kaHauaaT TeXHIYHUX HAYK
I'puropenko P.B.

Kopmiitayk 10.A.

Tperunnuenko 10.0.

1.IlocTaHoBKa MpoOIeMH B 3arajibHOMY BUTJISII.

[MocTynansHuii PO3BUTOK €KOHOMIKM HAIIOi Jiep)KaBU CTaBUTh BCE YKOPCTKIIli YMOBH JO SIKOCTI,
MIBHJIKOCTI Ta 3a0€3MeUYEeHHs 3pOCTAI0YUX O0CATIB MepeBe3eHb BaHTAXKIB Ta macaxupis. Lle mpu3BoauTh 10
MOCWJICHHS KOHKYPEHLIi Ha pHHKAaX BaHTAKHUX Ta NAaCAKUPCHKUX IEpeBE3eHb 1 CTaBUTh IEpej
MepeBi3HUKaMHU 3a]1a4i CKOPOUEHHSI COOIBAPTOCTI TOCITYT, OHOBJICHHSI PYyXOMOTO CKJIJy Ta IHIIMX OCHOBHUX
¢douziB. JlociArTH FOTO HEMOXINBO 0€3 3aCTOCYBaHHS CyYaCHHUX METOIB MPOTHO3YBaHHS, IJIAHYBAHHS Ta
YIPaBJIiHHSA BUPOOHHUYUMH MPOLIECAMH.

3HayHa KUTBKICTh TEPEeBI3HWKIB MAlOTh 1O JAECATH OJHWHHUIL PYXOMOTO cKiamy. HaBiTe mpu
HAsBHOCTI Oa)kKaHHS y TaKWX MiANPHEMCTB B OLIBIIOCTI BHUIAJKIB HE BHCTaya€ pecypciB Ha iHHOBAIl Ta
BIIPOBA/KEHHSI CY4aCHHX METOJIB YIPAaBIiHHSA T'OCIOAAPCHKOI0 MisIbHICTIO. YTPaBIiHHS Ta IUIAHYBaHHS
HaBiTh Ha OULIBIIOCTI CEpPENHIX 1 BETMKUX aBTOTPAHCIIOPTHUX MiANPUEMCTB 3IHCHIOETHCS 3a JIOTIOMOTOIO
3aCTapiivX Ta HETOYHMX METOJIB, IO MPU3BOIUTH JI0 OTPHMAHHS 3HAYHUX PO301KHOCTEH Mk OakKaHUMH 1
JOCSTHYTUMH PE3yJIbTaTaMu.

3 orAgy Ha e TOMIYK METOMIB, sIKi O TO3BOJSIIIM MPUIMATH ONTHMAJbHI PillleHHs B MpoIiecax
yIpaBJIiHHS POOOTOIO MiIMIPUEMCTB aBTOMOOUILHOTO TPAHCIIOPTY € BXKJIMBUM 1 aKTyaJ bHUM 3aBJIaHHSIM.

2. AHaJi3 ocTaHHIX J0cTiaxKeHb i myosikaniii.

Po3pobky MeToniB ONTUMAaIBHOTO YIPAaBIiHHS MPOLIECAaMH IepeBe3eHb BAHTAXKIB 3all0YaTKOBAHO B
pob6ortax [1], [2], [3], B maHiii cTaTTi JOCTIHKEHHS OTPUMATIH CBOE MPOIOBKCHHS.

3. IlocTanoBKa 3a1a4i J0CTiTZKeHHS.

Line crarti — 3amponoHyBaTH METOAMKY  MOJEIIOBaHHS  MpoueciB  (yHKLIOHYBaHHS
aBTOTPAHCIIOPTHUX MiANPUEMCTB Ta BHU3HAYEHHS ONTHMAIBHUX 3HAYEHb IOKA3HUKIB €()EKTUBHOCTI Ha
OCHOBI SIKHX MOYKHA OTPHMYBATH ONTUMAIbHI YIPABITIHCHKI PIllICHHSI.

4. OcHOBHA YacTHHA.

OntrMmalnbHi ynpaBiiHCBKI PILLIEHHS MOKHA OTPUMATH 3a PaxyHOK MaTEeMaTHYHOI'O MOJIENIOBAHHS
po0OTH PYyXOMOT0 CKJIaay, TOOTO MOOYA0BH MAaTeMAaTHYHHUX MOJICIIEH.

Bisememo 3a kpurepii edeKkTHBHOCTI (yHKIiOHYBaHHA BHpoOHHMUTBa agoxoau ATIl Bix
MDKHapOAHUX TepeBe3eHb — /[, Ta chopMyeMo ix (yHKUIOHAJIbHY 3aJ€XKHICTh BiJl OCHOBHHX TEXHIKO-
eKCIUTyaTalliiHUX TTOKa3HHUKIB.

Joxomnn Bix mepeBe3eHb AaBTOMOOUIAMH, IIO 3IMCHIOIOTH MDKHApOJAHI TEPEBE3EHHS MaTUMYTh
BUTIIS QYHKILIII:
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A, =F(a,,p.l,,4,) (1)

ne /[, — noxoxu Bix epeBe3eHs;
&, ;[0 —KoedIUicHTH BIAMOBIIHO BUKOPUCTAHHS MAPKY Ta MPOOIry;

| — mpoGir 3 BaHTaXkeEM, KM;

6

A cc — CEPENHBOCIIMCKOBA KIJIbKICTh TPAHCIOPTHUX 3aC001B, 3a11IHUX Yy 311ICHEHHI IIEPEBE3EHb.

s moOynoBu Mozeni BUKOPUCTOBYBAINCH JaH] IIOMICSYHUX 3BITiB ympaBiiHCBKOro o0miky BAT
ATII - 1 m. KueBa 3a 1Ba poxwu.

CraructrnaHa 00poOka iH(popmarii TOKPOKOBIM METOAOM, B CEPEIOBHIII MPOTPaMHOTO MPOAYKTY
SPSS, nmo3Bosiviaa OTpUMaTH MOJIENb Ta OMHCOBI XapaKTEPUCTHUKU IS MOJETI OTPUMAaHHS JIOXOJIB BiJ
MDKHApOIHUX TIepeBe3eHb (Taou. 1).

Tabmuns 1.- OcHOBHI Koe(illieHTH Ta KPpUTEPii OLIHKKA MO

Mozenb H,= —536235,177+3924860,+1,9351,+97318,5654,.;
Koeoirient Koedimient Kpurepiit Kpurepiit 3amaHa JucnepciiiHo-
IToxa3Huk KOpensii nerepMminanii | dimepa dimepa HaJliHHICTh THQIALIHHIN
pO3paxyHKOBHH | TaOIMYHUN (daxTop

I[103HAYCHHS R R’ Fpr Fr P VIF
3Ha4YeHHs 2,936

0,988 0,975 39,738 5,14 0,95 1,653
MOKa3HUKa 2487

Buxoasun 3 mpoBEACHUX PO3PAaXyHKIB KOC(IliEHT BUKOPUCTaHHS mpoOiry [ Oyao BHIydeHO 3

Mojeni, sSK He 3HauumMui. Ciij 3a3HAYMUTH, 10 CTATUCTHYHI BUOIPKM 3HAYCHb IMOKA3HUKIB HEOOXIIHO
MEeperisiaTH Michs KOXKHOTO TUIAHYEMOTO TMepiofy Ta KOPHIYBaTH MoOJenb. Tojai MoXe 3MiHIOBATHCH
KUIBKICTB Ta MEPeJIiK MOKa3HUKIB MOJIEIII.

Sk moka3yroTh JOCHipKeHHs (Tabyi. 2) BCl MOKa3HMKM CHCTEMHOI MOJEN MiAMOpSIKOBaHI
HOPMAJIbHOMY 3aKOHY PO3IOILTY

P(x):—1 e )
o,N21w

X

ne P(X) iMOBIpHICTD TIOSIBM 3HAYCHHS TIOKAa3HMKA X;
X — cepenHe 3HaYEHHS BUOIPKH;

O, — CepesHbOKBAIPATHYHE BiJIXMIICHHS;

2 .
O, —aucnepcls;

Tabmurst 2.-OnrcoBi XapaKTEPUCTHKH OCHOBHUX IMOKa3HUKIB POOOTH

IToka3nuk MiniMym Makcumym Cepenne O, O'f z p
MixHapoHi IepeBe3eHHs

Joxomu

MIXKHAPOJTHUX

nepeBe3eHb 165451 449422 362934 91773,9 8,422E+09 0,977 0,295

Koedirmient

Bukopuctanus PC 0,490 0,640 0,561 0,059 3,460E-03 0,546 0,926

IpoOir 3 Bantaxxem | 62456,0 123297,0 106617,6 20445,4 4,180E+08 0,965 0,310

Cepennboo0biikoBa

YHCEIbHICTh

PYXOMOTO CKIIay 4,000 5,000 4,857 0,378 1,429E-01 1,335 0,057

[lepeBipKy BiONOBIAHOCTI 3aKOHY PpO3MOALTY MOKAa3HUKIB HOPMAJIBHOMY 3aKOHY 3IiHiCHEHO 3a
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nornomoroto Tecty Kommoroposa - CMmipHOBa 3riHO 3 SIKUM, PO3PaxOBYETHCS MMOBIPHICTH BHUIIaJKOBOTO
BiXWJIEHHS QaKTUYHOT PYHKIIT PO3NOALTY BiJl TEOPETHYHOI — P. MOXKHA BBa)KaTH, 110 PO3MOALT BiAMOBizae
HopmaibHoMy 3akony skmo P =0,3...1,0

AHaJi3 TIOKa3HHUKIB MOJIEIl TIPOBEAEMO 32 TAaKOI0 METOAMKON. byneMo mo dep3i 3MiHIOBATH KOXEH
¢akTop Ha 1 BiICOTOK Ta peecTpyBaTH BIJCOTOK 3MiHH 3alIEXHOTO MOKa3HWKa. lIpym 3MiHI KOXHOTO 3
(akTopis, Bci iHII OymyTh 30epiraTi CBOI cepe/iHi 3HaueHHs. B Tabn. 3 HaBeneHi AaHi aHamizy perpeciiinoi
MOJIeNi 3aJe)KHOCTI BEIMYMHM JOXOAIB BiA (aKTOpiB, IO HAa HHUX BIUIMBAIOTH MPHU 3MiHI KOXHOTO 3
rnoka3HuKiB Ha 1%, Ha 40% B Oik 30iiabIeHHS Ta HAa 60% B OIK 3MCHIIICHHS.

Tabmurs 3. - BB dakTopiB Ha 00CITH ITEPEBE3CHD

Daxropn Mi>kHapO/HI IepeBE3CHHS | -
aB 6 cec
3HaueHHA 0,560857 106617.6 4857143
Cepenne hakropa % 100 100 100
3HayeHHSA 362888,5863
Hoxonn % 100
. 3HaueHHA 0,566466 107683,7 4,905714
3mina pakTopa % 01 01 01
N ET 365090 364951,49 367615,45
AOXOR % 100,60665 100,56847 101,30256
. 3HaueHHA 0,785199 14926464 6.8
Suina Gaxtopa [, 140 140 140
N ET 450939,7 44541061 55196464
AOXOR % 12426395 122,74032 152,10306
, 3HaucHHA 0,22434 42647,04 1,94286
3miHa pakTopa % 20 20 20
i oxony | SHAUCHIA 230810,4 2391056 79274747
sloxol % 63.603646 65,889521 21845478

Ha pmoxoau Bil miepeBe3eHb IMO3UTHBHO BIUIMBAIOTH BCI IMOKA3HUKM MOJENI: KOe(IieHT
BUKOPHUCTAaHHS MapKy, MpoOIr 3 BaHTaAXEM Ta CEPeIHbOOOJIKOBA KUIBKICTh aBTOMOOLIIB, TOOTO NpHU
301IbIIIEHH] 3HAYCHB I[UX MTOKA3HUKIB, CIIOCTEPIraeThCs 301IBIICHHS 3HAYCHHS IOXO/IIB BiJl IEPEBE3EHb.

3a JgaHUMHU JOCIHIKEHb Ha puc. 1 moOyJoBaHO HOMOIpaMmy, IO CKJIAJIA€ThCs 3 IpadikiB
3aJIC)KHOCTI JIOXOJIIB BiJ BIUTUBAIOUMX Ha HUX (DaKTOPIB.

InTerpanbHa KpuBa po3noaity (GakTopiB moOypoBaHa Ha PUCYHKY 2. 3a JOMOMOTOI0 I[LOr0 Tpadiky
MOJKHA OIIIHUTH WMOBIPHICTH TOSBU TOTO YHM IHIIOTO 3HAa4YeHHs (JaKTopa Ta CIPOTHO3YBAaTH 3HAYCHHS
(dakTopa 3 WMOBIPHICTIO, 1110 3aJ0BOJIBHSE yMOBaM Iporiecy (yHkuionyBaHHs. Crpinkamu Ha puc. 3.7
MMOKAa3aHO MPOIIEC BU3HAYCHHS 3MiHU JOXOIB BiJl IepeBe3eHb NPHU 301IbIICHH] CepPeIHbO00IIIKOBOT KITBKOCTI
aBTOMOOUIIB Ha 5% BIIHOCHO CEPeHHOTO 3HAUCHHS. TakoX HaBEJCHO MPHUKIIAJ] PO3PaXyHKY (HaKTUIHOTO
3HAYEHHS cepeIHhO00IIKOBOT KUTbKOCTI aBToMOOLiB. [Ticis Bu3HaUYeHHsI pakTHYHOTO 3HaYeHHs (hakTopa 3a
JIOTIOMOT'O0 1HTETPalibHOT KPUBOI PO3MOAUTY (pHC. 2) BH3HAYa€EMO WMOBIPHICTH TMOSIBU ILOTO 3HAYCHHSI.
[lporiec BU3HAYeHHs WMOBIPHOCTI TOKazaHO cTpinkamu. Otxe, mpu 3a0e3MEUCHHI 3HAYCHHS
CepeaHbOOOTIKOBOT KiIbKOCTI aBTOMOOUIIB 5,099 3 iimoBipHicTIO 0,55 MOXEMO BH3HAYMTH, L0 MU
OTPUMAEMO TOXOAHM Bif] mepeBe3eHb B po3Mipi 386504 rpH.

3acTtocyBaHHS JaHHMX TpadikiB B KOMIUISKCI TNpH 3/IMCHEHHI HEOOXIHUX pO3paxyHKIB 3a
CTPYKTYpHHMH 3B’SI3KaAMHU 3 IHIIMMH TTOKa3HUKAMH JIO3BOJISIE BH3HAYATH BIUIMB (DAKTOPIB HA MOKA3HHKH
e(eKTHBHOCTI Ta KIHLEBI pE3yJabTaTH TisUIBHOCTI MiJNPUEMCTBA (IOXOAW, BHUTPATH Ta NPUOYTOK BiA
nepeBe3eHb). HaBeneHi mnpukiIagu cBiAYaTh MPO TMEPCHEKTHBHICTH BUKOPUCTAHHS IMX MoJenei ams
MPOTHO3YBaHHS, ONTHMI3allii HpOIeCiB (YHKIIIOHYBaHHSA Ta MPUHHATTS BIAMOBIAHHUX YIPaBIIHCHKUX
pilieHb, SKi HOBUHHI 3a0€3MeYNTH 3aJaHUi PiBEeHb €EeKTUBHOCTI.

AJe Ha TaHOMY €TaIli M MOYKEMO JOCTIKYBaTH JIMIIE OKPEMO BIUIMB KOKHOTO (akTopa Ha TOXOIH
BiJI ITIepEBE3CHD Ta BU3HAYATH OakaHi 3a7aHi 3HAUCHHS 3 BiIITOBITHOIO HMOBIPHICTIO.
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1 K-enr-a,
2 Cepenapono00BHit np06ir-lm)
3 Cepenapoo0ITikoBa KiIbKiCTh PC—ACC
600000
550000 .
3 CepenHi 3HAUCHHS
500000 = a, =0,560857
450000 ,/ 1 1=106617,6
—
| A =4,857143
400000 ’/ «
386504 [~
350000 ——
// /
300000
250000 //
200000 v
//
150000 2~ ITpuknan po3paxyHKy
100000 3Ha4YeHHS (akTopa
ACC:ACC cepenne*%Acc /1 OO:
50000 o =4,857%105/100=5,099
60 70 80 90 100 110 120 130 140

% BiJ CEPEIHBOTO

Pucynoxk 1.- Homorpama Bu3HaueHHs BIUIMBY (DaKTOPiB Ha JOXOM BiJ IIepeBE3CHb

1,0 — T — T —r T
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120000
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Pucynok 2.- TeopeTnuHa KpuBa AJ1s1 BU3HAYEHHS] KMOBIpPHOCTI MOSIBU 3HaYeHb (PaKTOpiB, 110
BIUIMBAIOTh HA JIOXOU BiJl I€PEBE3EHb.
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Jns moOynoBH piBHSAHP ONTUMAJIBHOTO YIIPABIIHHS 3a JOIMIOMOTON0 SIKHX MOJXKHA ONTHMIi3yBaTH
MIPOIIECH TIEPEBE3CHb BaHTAXIB HEOOXIMHO BH3HAYWTH 3aJaHi 3HAYCHHS IIOKA3HWKIB B PIBHIHHIX
ONTUMAJIBHOTO YIpaBiiHHs. bakaHi 3HaYeHHS MOKAa3HMKIB 3 BiAMOBITHOK WMOBIPHICTIO MOYKHA BHU3HAYUTH
3a JIOTIOMOT'OK0 HOMOTIpaMy BU3HAYCHHS BIUIMBY (DaKTOPIB HA JOXOJIH BiJl IEPEBE3CHD Ta TCOPSTUYHOI KPUBOL
JUTSI BU3HAUCHHS WMOBIPHOCTI ITOSIBH 3HAaYeHb (h)aKTOPIB, IO BIUTMBAIOTH HA JOXOAM BiJ mepeBe3eHb (puc. 1
Ta 2).

B BigmosigHOCTI 3 BUpa3om. 1 Ta Tabn. 1 Mojenb, m0 XapakTepu3ye 3aIeKHICTh O0CATIB MePEBE3CHb
BiJZl ()aKTOpIB, IO Ha HUX BIUTMBAIOTH, OMIHUCYETHCS MAaTEMaTHIHUM BUPAa30M:

ﬂn = CO + Clag + CZI«'; + CSAcc (3)
ne C,=-536235,177; C,=392486; C,=1,935; C,=97318,565 — napamerpu piBHAHHS perpecii.

Kpurepianbna QpyHKIis, SKa TOBUHHA ONITUMIi3yBaTHCh, M€ BHUTJISA]

= 2 — 2 7 2 - 2
F = l/ll(fzzn _ﬂn) +l//2(ag _ag) +l//3(le _le) +l//4(Acc _Acc) ’ (4)
ae ¥,,..., W, - 10JaTHI Baroi Koe(illieHTH;
oA 4, a | A, -BiinosigHo sMiHHI cTaHy Ta ynpaBiiHHS.

LinboBy yHKIIiF0 MOXKHA BUPA3UTH IIULIXOM MiACTaHOBKH /{, i3 Mozeni (3) y Bupas (4) y BUITIAmi

G=y,(4, —C,~Ca, —Gl, —CA Y +y3(, 1Y +y, (4. - 4.) (5)
YMoBamM# MiHIMyMY €
dG — —
a =2y, ([, -C, - Ca, - Cl —CA )(-C)+2p,(a, -, )(-1) =0;
dG — —
W =2y, (ﬂn -C,-Ca, -C,l, — CSACC)(_CZ) + 2y, (ls — ZB)(—l) =0 (6)
dG — —_—
dT = 2‘//1 (ﬂn - CO - Clas - CZIe - C3Acc)(_c3) + 2l//4 (Acc - Acc)(_l) = 0’
d%G
7= 2y,C;' +2y,)0;
d2G ,
E =2y,C; +2y3)0;
d’G

2y,C2 +2y,)0.

2 =
cc

3BiBIIM TOI0H] YWICHH, OTPUMAEMO

a,WAC +v,) +1LwiC G, + 4w C G = 4G +aw, —wG G

a,y,C, G, +1, (.G +y,) + A, G, Cy = Ty, C, + l_g vy~ GG (7)
ay.C G, +Ly,C,Co+ A, (WG +v,) = Aw.Co+ A, w, —y,C,GC,.

PiBusinHs (7) mpeACTaBIAIOTH CUCTEMY, BHPILIYIOUM SKY MOKHA OTPHMATH ONTHMAlbHI 3HAYCHHS
a,,l,,4

6 "¢ Tcc"

ITo3naunmo:

&, =y,Cl+y, ; &, =y,C,C,;
3, =y,C,Cy; 8, =y,C; +y;
a; =¢,C,Cq;8, =y,C3 +y,;
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h =G +ay, —wGG;
h, = ﬂ_nl//ICZ +l—g‘//3 GG
h, = ﬂ_n‘//1C3 + A_ccl//4 -y GG
OTpuMaemMo cucTemy:

aa, +a,l, +8;4, =h;

aa, +a,l +a.4d, =h,;

aSas + a5|8 +a‘6Acc = hS

BusnauHuku cucteMu:

8 a &
A=|a, a, & |=aa,a;+8,8;8;+a,a,8; —;8,8, — 88,8, —a3;a;;
4 a; @
h a &
Aa,=h, a, a5|=ha,a, +haa +ha,a; —ha;a, —h,aa —hasa; @)
h, a a
a h a
Al =|a, h, a |=haa,+haa, +haa, —haa, —haa; —haa;;
a; hy &
& 3 h
M, =|a, a, h,|=haa,+ha,a;+ha,a,—haa, —ha,a, —h,aa;.
a; a;
3rigno 3 popmynamu Kpamepa
A Al AA
Aa, =% Al = MM, =l )
A A A

[MixcrasuBmu (8) B (9), oTpuMaeMO piBHSHHS ONTUMAIBLHOTO YIPABIiHHS B 3arallbHOMY BUIJISII:

a, :K1E+K2;8+KBIZ+K4A_CC+KS;
Ie :KSﬂ_n+K7a_e+K81_e+K9A_cc+KlO;
Acc :K11E+K12a_e+K13l_e+Kl4A_cc+K15’

pe K, =Gy v Cr +y )G v)

D D ’
K = v, C, ((way, —wiv,C,C5) | K :_W1V/3V/4C1C3 .
3 D r By D :
K =_‘//11//3‘//4C1C0 - K :‘//1'//2'//4(:2 ‘K :_‘//1V/z‘//4C1C2 :
5 ’ 6 ) 7 ,
D D D
WO Huwr Gty vawawiCoCy
8 1 9 l
D D
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Ky :_V/1V/2W4C0C2 - K WA AYS K AL LAY

D 1 D ’ 12 D ’
k= wvasCCy vy Cl o +yw)
13 D v Ny D )
K —_ A A
15 — D ’

2 2 2
D =w,yw,: (v, C; +yw.,) +viw, (W;C +y,C;).
[lizmcTaBuBIIM 3HaYCHHS B OTpUMaHi (hopMynH Ta 3AICHUBIIH BiAMOBIIHI PO3PAXYHKH OTPHUMAEMO:

K1=0,196332*10°; K,=0,015882; K;=-0,219771*10°;
K,=-0,064053; K5=-0,028751; K,;=0,503214*10"";
K5=-0,219771*10"; K3=1,003; Ky=-0,000011;
K10=-0,000807; Ki;=0,235746*10"; Ki,=-0,064052;
K13=-0,000011; K;,=0,258324; K;5=5,626054:

[Tpu pospaxyHkax Opayocs 32 yMOBY, IO MiAMPUEMCTBO HA MOMEHT ONTHMI3aIlii B 3M031 TTOBHICTIO
3a0e3MeYnTH pecypcaMu JOCATHEHHS 33/JaHUX 3HAYEHb PE3YNIbTYIOUNX TOKAa3HHUKIB. 32 YMOBOIO JOIITBHOCTI
BUKOPHCTOBYBAJIaCh CEpPEeNHbO3BAKECHA KBaapaTWyHa (YHKIS 1 3HAYeHHS BaroBux Koe(]imieHTiB Oyio
npuitaaTo pisaumu 0,5 [4].

Toxi piBHSIHHS ONTHMAIBHOTO YIIPABIiHHS MATUMYTh BUTJISL;

a, =0,196332*10°° 7 +0,015882¢,-0,219771x10°/_ -0,0640534_-0,028751 ;
| =0,503214x10™ /7 -0,219771x10° ¢, +1,003/_-0,0000114_-0,000807 ;
A_ =0,235746x10° /] -0,064052¢,-0,000011/, +0,258324 4 +5,626054,

OnTrMalbHi YKCTIOBI 3HAYCHHS 3aJlaHUX Oa)KaHWX 3HAY€Hb MOKA3HHKIB BU3HAYCHUX 32 JTOMTOMOTOIO
HOMOTPAaMH BW3HAYEHHs BIUIMBY ()AaKTOPIB Ha JOXOMU BiJ IMEpeBe3eHb Ta TEOPETHYHOI KPHUBOI st
BU3HAYEHHs IMOBIPHOCTI MOSIBU 3Ha4YeHb (haKTOPIB, 110 BILIMBAIOTH HA JIOXOHM Bij mepeBe3eHb (puc. 1 ta 2)
MOXYTh OYyTH BIJIKODHUTOBaHI 3a JOTIOMOIOI0 HOPMAaTHBHO-IOBIJIKOBOI JIiTEpaTypd BUXOASYM 3 YMOB
nepeBe3eHb Ta HassBHOTO PyXOMOTO CKJIaJly, Ta 3 YpaxyBaHHsM BiJIIOBIHOCTI JI0 HASBHOI KiJIBKOCTI pecypciB
1S 3a0€3MeUeHHs IIMX 3HAYeHb, a TAKOK MOXKYTh OyTH OTpHMaHI IUISIXOM IIPOTHO3yBaHHS.

B Oyzap-sikoMy BUIaKy HEOOXIIHO 3[1HCHUTH IOCTAaHOBKY MHOXKMHM YIPABIIHCBKUX 3aBAaHb i,
SIKI HEOOXIJTHO BUPILIUTH JJIs 3a0€3ICUCHHs 3a/IaHuX 3HAYCHb MMOKA3HUKIB MOJIEN, a BIAMOBIAHO 1 3a1aHuX

OaxaHux oOcsTiB 10X0/iB Bix nepesesens ([, = /).

Cucremuuii posrisiy nokasuukis o, S, 1., A, nokasye, mo 3a 10moMororo ix 3MiHH MOXHa

c

(dbopMyBaTH BIJMOBIIHI YIIPABIIHCHKI PIillICHHSI.

Sxwo, /A, = /,, 1o 3Ha4eHns Benuuue ,, [l , A, 3abe3neuyiors oTpuManHs GaXkaHOro po3Mipy

cc
JOXO/iB Bix mepeBesensb /[, .

3aB/iaHHS BJOCKOHAICHHS YIIPaBIiHH ITEPEeBE3CHHIMU BaHTaXiB MOKe OyTH chopMyIbOBaHE TAKUM
YUHOM:

All, = HA,— H, — cymapHe HeIOBUKOHAHHs 3alUIAHOBAHOTO 3HAYCHHS OXO/IB BiJ MEpeBE3eHb

(4,>0);

AT, (0;) — MTOXO/HM Bijl IEpEeBE3€Hb, IKi MOXKYTh OyTH OTpUMaHI 3a paXyHOK 30UIbIIeHHST Koe(illieHTa
BUKOPHUCTAHHS MAPKY;

AI(l,) — moxomm Bim mepeBe3eHb, AKi MOKYTh OyTH OTPHMAaHi 3a PaxyHOK 30iJBIICHHS MPOOIry 3
BaHTaXKEM;

Ad,(A,) — noxomu Bix TmepeBe3eHb, SKI MOXYyTb OyTH OTPHMaHi 3a paxyHOK 3MiHH
CepeIHHOOOTIKOBOI KITHKOCTI aBTOMOOLITIB.

ITpu 11bOMY MOXHA 3aITHCATH
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AT, =M, (e,)+ M, (1) + M, (4..). (10)

Benuunna A/[, po30UBaEThCS MO JTHSX 1 MICIISX.

Skio He 3a0e3MmevyeThcss BAKOHAHHS 00CATiB mepeBe3eHb A/[, 32 paXyHOK BETHUYHH Ad,, Al,, AA,.,
TONI MOXYTb OyTH pO3IJISIHYTI 1HINI TOKa3HUKHM, HAMpHKIaA, KoedillieHT BHKOPUCTAaHHS Mpooiry,
BaHTAKHICTH PyXOMOTO CKJany, 4ac poOoTu B Hapsai, Koe(illieHT BUKOPUCTAHHS BaHTaKOMIAHOMHOCTI Ta
iH.

Ha ocHOBI pOrHOCTHYHMX OLIHOK BenwuuH /f, Ta /[, dopmyeTbcs HaOlp ynpaBliHCHKUX PillleHb,
peanizarist AKuX 3a0e3nedye OnTHMaIbHE MTEPEBE3CHAS BaHTaXKIB Ta OTPIMAHHA JOXOMIB (pHc. 3).

OtprmaHi a00 MPOTHOCTHYHI 3HAYCHHS BETHUHH: [, [, O ls T, B, Ace
v

Busnadyenns Benmnunnu A/,

v

Ouinka 3poctanms Bemmuns A |, A o, A4,

v

(DopMyBaHHS MHOKUHHY 3aBIaHb 3, K1 HEOOX1IHO BUPIMUTH JI1 3a0€3MECYCHHS
0aXaHoro piBHS JOXOJIB BiJ mepeBesewb ([, = 1)

v

[IpuitHATTS Ta peanizalis pimeHb

v

JloOKyMeHTYBaHHS pe3y/bTaTiB

Pucynoxk 3 -. CTpykTypHa cxema ajaropuTMmy 3a0e3neueHHs1 0a)XaHoro piBHA JOXOJIB B epeBe3eHb

Peaumizarniisi piBHSHb ONTHMAJILHOTO YIPABIIHHS Tiepen0dadac BUKOHAHHS YIPABIIHCHKUX MPOIENYP
3riJIHO 3 ATOPUTMOM 3a0e3neyeHHs e()eKTUBHOCTI TIepeBe3eHHs BaHTaxiB (puc. 4.)

[TocraHoBKa Ta peani3allis MHOXHHU 3aBJaHb 3jc HOBHHHA BiJOyBaTHCh 3 YpaXyBaHHSM OLIHKH
BiJITIOBIJTHUX CHIBBIIHOIIEHD MK PecypcaMu JUIs iX pO3B’si3aHHS Ta OTPUMaHUMH PE3yJIbTaTaMu.

BucHoBku

B crarTi 3anpornoHOBaHO METOAMKY MOJENIOBAHHS MPOLECiB (YHKLIIOHYBaHHS aBTOTPAHCIOPTHUX
MiANPUEMCTB Ta BU3HAYCHHS ONTHMAIBHUX 3HAYCHb NMOKA3HHUKIB €(EeKTHBHOCTI HAa OCHOBI SIKMX MOYKHa
OTPHMYBATH ONTUMAIILHI YIPABIIHCHKI PillICHHS.

3a 0IIOMOro0 3alpOIIOHOBAHOT METOJIMKM MOKHA KOMIUIEKCHO BHUPIIIYBaTH 3ajadi 3a0e3leyeHHs
HEOOX1AHOTO PiBHS €()EeKTUBHOCTI IIEPEBE3CHb.

3anponoHoBaHi METOAM MOXYTh YCHIIIHO BHKOPHCTOBYBATHCH Ha MiANPHEMCTBAX pi3HUX (hopm
BJIACHOCTI, 8 TAKOX Ha MiJNPUEMCTBAX 1HIIHX Taly3ei eKOHOMIKH.

[omanpmri po3BiKM B JAaHOMY HAampsIMKy IOJNATalOTh B TpPakTHUHIM peamizamii Ta ampobarii
3ampONIOHOBAHMX METOIIB.
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;V +

TIpomec mepeBeseHsb
BaHTaXIiB

A A 4 A 4 A 4

BusHaueHHs 3MiHHHUX CTaHY Ta
KEPYBAHHA

!

BusHaueHHs HOBUX KOSQIIIEHTIB 1 KOpEKIIist
MOJIeNi MpoLiecy NepeBe3eHb

|

Po3paxyHok koedimieHTiB HOBHX PiBHAHb
ONTHMAIBHOTO YIPABIiHHS

Pucynok 4.- CTpykTypHa cxeMa OnTHMi3allil MOKa3HUKIB e(peKTUBHOCTI epeBe3eHb
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HEOOXITHOTO PiBHS €(hEKTUBHOCTI IIEPEBE3CHbD.

Mera [OOCHIDKEHHS — 3alpolOHYBaTH METOAWKY MOJETIOBAaHHS TIPOIEciB (DyHKIIOHYBaHHS
ABTOTPAHCTIOPTHUX MiANPHEMCTB Ta BH3HAYCHHS ONTHMAIBHUX 3HAUYCHb MOKA3HUKIB €(EeKTUBHOCTI Ha
OCHOBI SIKMX MOKHA OTPHMYBATH ONTUMAJIbHI YIPABIIHCHKI PillICHHSI.

00’ €eKT AOCHTIKEHHS — po1iecH (PyHKIIIOHYBaHHS aBTOTPAHCIIOPTHUX ITiIPUEMCTB.

IlocTynanbHU PO3BUTOK €KOHOMIKH HAmIOi JEp)KaBW CTaBUTHh BCE JKOPCTKIINII YyMOBH JO SKOCTI,
HIBUKOCTI Ta 3a0€3MeYEeHHS 3pOCTAI0YNX 00CATIB MepeBe3eHb BaHTaXKIB Ta macaxupis. Lle mpusBoauTh 10
MOCHJICHHS KOHKYpPEHIi Ha pHHKAaX BaHTAKHUX Ta MNACAKUPCHKUX IEpeBE3eHb 1 CTaBUTh IEpe
MepeBi3HUKAaMU 3aJ]adi CKOPOUEHHS COOIBapTOCTI MOCTYT, OHOBIIEHHSI PyXOMOTO CKJIaTy Ta IHIIIMX OCHOBHUX
¢douziB. Jlociartu Hp0ro HEMOKINBO 0e3 3aCTOCYBaHHS CyYaCHHX METOMAIB MPOTHO3YBaHHS, IJIAHYBaHHS Ta
yIpaBiiHHS BUPOOHUYHMMH MPOLECAMHU.

3HayHa KUTBKICTh TEPEeBI3HWKIB MAlOTh 1O JAECATH OJHWHHUIL PYXOMOTO cKiamy. HaBiTe mpu
HasBHOCT1 OaykaHHs y TaKUX MiANPHEMCTB B OLIBIIOCTI BHUMAJAKIB HE BHCTaya€ pecypciB Ha iHHOBAIil Ta
BIIPOBA/KCHHSI CY4aCHHX METOJiB YMPaBJIiHHS T'OCIOAAPCHKOI0 MisUIBHICTIO. YTIPaBIiHHS Ta IUIAHYBAaHHS
HaBiTh Ha OULTBIIOCTI CEpEeIHIX 1 BETMKUX aBTOTPAHCIIOPTHUX MiANPUEMCTB 3IHCHIOETHCSA 3a JOTIOMOTOIO
3acTapiinX Ta HETOYHUX METOMIB, IO MPHU3BOIUTH O OTPUMAHHS 3HAYHUX PO301KHOCTEH Mk OaKaHUMH 1
JOCSITHYTUMH Pe3yJIbTaTaMu.

3 ooy Ha e TOMIYK METOMIB, sIKi O TO3BOISIIM MPUIMATH ONTHMAJbHI PIllleHHs B MpoIecax
yrIpaBIiHHSA poOOTOIO MAMPUEMCTB aBTOMOOIIEHOTO TPAHCTIOPTY € BAXKITUBUM 1 aKTYaIbHUM 3aBIaHHSIM.

KIIFOUYOBI CJIOBA: EKOHOMIKO-MATEMATUYHE MOJAEJIIOBAHHS, ITPOLECHU
OYHKUIOHYBAHHSA, OIITUMI3ALLA, YITPABJIIHHSA, ABTOTPAHCIIOPTHI INIAIIPUEMCTBA.

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 CTaThe  MpEMIOKeHAa  METOAWKAa  MOJCIHMPOBAHUS  TMPOIECCOB  (DYHKIIMOHHUPOBAHWS
ABTOTPAHCIIOPTHBIX IPEANPUATHIA U ONPEACICHI ONTUMAIbHBIX 3HAUCHUH MoKa3zaresiel 3 ()EeKTHBHOCTH Ha
OCHOBC KOTOPBIX MOXKHO ITOJIy4aTh ONTUMAJIbHBIC YIIPABIICHYCCKUC PCIICHU.
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C noMoLpl0 NPEAJIOKEHHOW METOAMKM MOXHO KOMIUIEKCHO pellaTh 3aJaud oOecredeHus
HE00X0MMOT0 YpoBHS 3((EeKTHBHOCTH TIEPEBO3OK.

Henp wmccnenoBaHus - MPENOKHUTh METOAUKY MOZAETHPOBAHUS TMPOLECCOB (DYHKIMOHMPOBAHUS
ABTOTPAHCTIOPTHBIX NPEATIPUATHI 1 OllpeesieHre ONTUMAaJIbHBIX 3HAUeHHH NokasaTtenel 3h(eKTHBHOCTH Ha
OCHOBE KOTOPBIX MOYKHO ITOJTy4aTh ONTUMAJIBHBIC YIIPABICHYECKUE PEIICHUS.

OOBeKT nccienoBanus - NPoLecchl GYHKIUOHUPOBAHUS aBTOTPAHCIOPTHBIX NMPEAIPUITHH.

[MocTynaTtenpHOE pa3BUTHE IKOHOMUKHU TOCYIapCTBA CTaBUT Bce OoJee )KECTKHE YCIOBUS K Ka4ecTBY,
CKOpPOCTH M O0€cIieueHHsI BO3PacTalOIIUX OOBEMOB NEPEBO30OK IPY30B M MACCAXKHUPOB. JTO NPHUBOAUT K
YCHJICHUIO KOHKYPEHIIMH Ha PBIHKAX I'PY30BBIX U MACCAXKUPCKUX IMEPEBO3OK U CTABUT NEPE]] IEPEBO3UHKAMHU
3aJaud COKpaIIeHus] ce0eCTOMMOCTH yCIyT, OOHOBJIEHHUE MOJIBMYKHOTO COCTaBa M IPYTUX OCHOBHBIX (POHIOB.
JocTHyb 3TOr0 HEBO3MOXKHO 0€3 MPUMEHEHUs] COBPEMEHHBIX METO/IOB MPOTHO3UPOBAHMUSI, TNIAHUPOBAHHUS U
YIPaBIECHYSI TPOU3BOACTBEHHBIMY ITPOLIECCAMM.

3HAUUTENBHOE KOJIMYECTBO MEPEBO3YMKOB MMEIOT JO JAECATH €IHMHUI] MOABMKHOIO coctasa. Jlaxke
MIPU HAIWYMH JKEJTaHUs y TAKUX MPEANpUATHH B OONBLIMHCTBE CIy4aeB HE XBaTaeT PecypcoB HAa MHHOBALIUU
U BHEIPEHHE COBPEMEHHBIX METOAOB YIPABICHUS XO3SMCTBEHHOM JESATENBHOCTHIO. YIIPABICHUE H
IUIAaHUPOBAHUE JaXe€ Ha OOJBLUIMHCTBE CPEOHMX M KPYHHBIX aBTOTPAHCIOPTHBIX MPEANPHUITUR
OCYILECTBISIETCA C MOMOUIbI0 YCTAPEBIINX M HETOYHBIX METOJOB, MPUBOJIUT K IMOJYUYEHUIO 3HAYUTEIbHBIX
PacXOKIEHUIN MEXy JKEIA€MBIMU U JOCTUTHYTBIMH PE3YIbTaTAMH.

VY4YuTEIBas 3TO MOMCK METONOB, MO3BOJIOIUX NPUHMMATH ONTHMAJBHBIE PEIICHHs B IMpPOLECCax
yTnpaBiieHHs pabOTON NMpeNnpUsITHI aBTOMOOHIBHOTO TPAHCIIOPTA SIBISICTCS] BAYKHOW M aKTyaIbHOM 3a7adyei.

KIIFOUEBBIE CJIOBA: OKOHOMUKO-MATEMATUYECKOE MOJIEJIMPOBAHUE,
[MPOLECC ®YHKIMOHUPOBAHUA, OIITUMU3ALINA, YIIPABJIEHUE, ABTOTPAHCIIOPTHBIE
NPEAITPUATHA.

UDC 656.025.4
A MODEL FOR OPTIMIZING SUPPLIES OF PERISHABLE GOODS

Vorkut T.A., Dr.
Prylipko I.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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