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YNPABJIIHHA 3ANACAMM NPOAOYKLUII NI YAC
BEOEHHSA roCNOAAPCbLKOI AIANbHOCTI

M.I'. MeaBeaeB, B.M. PomaHeHKO
Hayionanenuii ynisepcumem xap4o6ux mexHonoziil

Y emammi oOrpynmosano HeoOxionicme yNpasuiHus MmMOGAPHO-MamepiaibHUMU
3anacamu  nio0  4ac GeoeHHs eocnooapcexoi  OisneHocmi.  Copmynvosano
MamemMamuyty Mooens ¢hopmysanns oocsicy ma CmpyKkmypu 3anacie, siki 0
3a0e3nequnu  HenepepeHicmy i CmaoibHiCMb  GUPOOHUY020 Npoyecy npu
MIHIMQIbHUX eumpamax. Busuaueni 3anacu cupoeunu, mamepianié i 2o0mosol
npooykyii  3abesnedyioms Oesnepeoditiny pooomy nionpuemMcmsea npu 30058x Y
NOCMAYAHHI MA BAHCKONPOSHO308AHOMY 30Ymi.

Kiouoei croea: ynpasninus sanacamu, Mamemamuyna Mooejib, Onmumizayis.

[lix yac BeAECHHS TOCMOAAPCHKOI MIATBHOCTI HEOOX1THO MPUILIATA yBary oociary
3aracy MpomyKiii, HeoOXIqHOI JId pOOOTH MANPHEMCTB. [ TOproBenbHOI AISIbHO-
CT1 — 11€ TOBApH, 10 MPOJAIOTHCSA B Mara3uHi, JJIsl CEPBICHOTO CEKTOPY — MaTepialy,
0 BUKOPUCTOBYIOThCS Juis poOoTH. Bcei Matepiasm i ToBapHw, fAKI BHUKOPH-
CTOBYIOTHhCA MIANPUEMCTBOM Y MPOIECT AISIBHOCTI, CTaHOBJATH OCHOBY MOI0O
aktuBiB. Came TOMYy OOCATM 3aKymiBji TOBAapiB 1 MaTeplaiiB TMOBUHHI OyTH
ONTUMAJIBHUMMU, a/KE MOXKE OYTH SIK HAJUIMIIIOK TOBApIB, TAK 1 IXHSA HEAOCTAaya.

Benukuii oOcar 3amaciB TOBapiB O3HA4Ya€, MO0 peajibHI TPOLIl MiAMPUEMIIS
3aMOpPOXKEHI B MPOAYKIN, AKa HE MPOJAETHCA, a MPOCTO JIGKUTh Ha CKIaIl.
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YTpuMaHHA TEBHOr0 OOCATY TOBAPHO-MATEPiaIbHUX 3amaciB Ha MIANPUEMCTBI
3aBXKIM TOB’S3aHO 31 3HAYHUMM BUTPAaTaMH, OCKUIbKM HEOOXIJIHO BHUTpayaTH
KOIITA HA OPEHIY CKJIAJChKUX MPUMIIIEHb, MOIIYK MOKYIIIB 1 MOCTAYaJIbHUKIB,
OIJIATy Tpalll CiBpPOOITHUKIB, SIKI 3aiMatOThCsl 30€pPIraHHIM 3aMaciB, TOLIO.

Pesynbrarom (QopMyBaHHSA HEIOCTaTHHOTO OOCATY 3amaciB MOXYTb OyTH
MOpyIIeHHA rpadika BUPOOHUYOTO MPOIIECY, 3MEHIIECHHS 00CAriB 30yTy, BTparta
penyTalii niANpUEMCTBA HA PUHKY. A 11€ BCE MPU3BOAUTH 0 BTPATH MPUOYTKY.

Bunukae HEOOX1IHICTh BU3HAUEHHS ONTHMAJBHOTO JJIS MIJAMPHEMCTBA OOCATY
TOBapHO-MaTeplaJbHUX 3anaciB, NpU AKUX BHUTPATH HA YTPUMAaHHS 3amaciB 1
BTPATH BiJ iX HEMOCTATHHOTO OOCATY 6yI[yTI> MIHIMAJbHUMMU.

OCHOBHI  3aBJlaHHA TMpPU  YIPaBJIHHI TOBapHO-MaTeplaJIBHI/IMI/I 3amacamu
MOJIATAOTh B aHaJi3l 00CATY Ta CTPYKTYpPH 3amaciB, JKepen iX (opMmyBaHHS 1
MOAAJILIIIOMY BH3HAYEHHI TAKOT'O 00CATY Ta CTPYKTYPH 3amacis, siki O 3a0e3neuniim
HENEPEPBHICTD 1 CTA0LIbHICTh BUPOOHUUOTO MTPOLIECY MPU MIHIMAJIBHUX BUTPATaX HA
yTpUMaHHs 3anacis [1].

[ToOynyemo maTemaTuuHy Mojenb. [lo3HaunMo uepe3 X PUHKOBUI MOMUT Ha
MPOAYKIIIO TOPrOBENbHOIO MIAMPUEMCTBA I (DIKCOBAHOrO MEPIoAy 4vacy ([IEHb,
TWXKJICHb, MICALb TOIIIO), KK Harepen HeBlaoMuid. OUHUIN BUMIPY OPOAYKITi, 110
MPOJAETHCA, MOXKYTh OyTH K (Pi3uuH1 (KUIOrpamu, JITPU TOMIO), TaK 1 TPOIIOBIL.
[TpumnycTumo, 10 Hepeadi3oBaHa 3a TaKWd TEpioA MPOAYKIlS BTpayae CBOi
CIIOXKMBYI SIKOCT1 3a Yac 30epiraHHs 1 He MOKe OyTH TTPOJiIaHa B HaCTyITHHUH TIEP10/I.
[TozHaunmo yepe3 C; cymy coOIBapTOCTI Ta JOAATKOBUX BHUTpPAT Ha 30€piraHHA
OJIMHMIT TPOAYKITi, sika He OyJia peai3oBaHa 3a 3ragaHui Nepiojl Yacy y 3B 3Ky 3
THM, IO TOMUT HA HEl OyB MEHIIMI 3a MPOrHO30BaHMi, a yepe3 (', — BTpaTH
NpUOYTKY Ha OJUHUIIIO MPOMYKIIIi, AKI 3yMOBJIEHI ii BIACYTHICTIO, KOJH MOMUT Ha
HEi EpEBHUIIYE ii KUIbKICTD S, sIKa € Ha CKadl [2].

3 ypaxyBaHHSAM BHINE3raJlaHUX TMO3HAYEHb BTPATH MIANPUEMCTBA BHU3HA-
4aroThCA (PYHKITIETO:

V(x,s): C; (s—x),KOJm S>X 0

C,(x —S),K()Jm §<X.

Po3rigsHeMO MOMUT HA TPOAYKIIIO X AK BUIMAJIKOBY BEIUYMHY 3 (DYHKIIIEIO
posnoAuty F(x), sdxka Moxke OyTM BH3HAU€Ha HA OCHOBI CTaTHCTHYHHUX
crocTepexeHb abo 1Hmoi iHGopmaiii. Toml BTpatu mignpueMcrsa Mx, ), [Ki
BU3HAYAKOTHCS CHIBBIAHOMIEHHAM (1), € (DyHKIIEK BiJ BUIMAJKOBOI BEITUYMHU X
(MoMUTY) Ta BETUYUHU 3aracy OPOAYKIII s, 1 3aJadyy MpPO BU3HAYCHHSA
ONTHUMAJILHOTO 3amacy MPOAYKIll TOProBeNbHOI (PIpMH MOKHA PpO3IJIANATH SIK
CTaTUCTHUHY TPy 3 «mpuponoto». ['paBelb A — MIANPUEMCTBO, TpaBelb B —
YMOBHHMI 3aMOBHHMK (PUHOK) 3 BijioMow0 (yHKIi€0 posnoaury F{(x).Mera
TOPTOBEJILHOTO MIAMPUEMCTBA — 3HAWTH TaKE 3HAUEHHS 3amacy MPOAYKIIli s, ke O
MIHIMI3YBaJIO MAaTEMaTUYHE CIIO/IBAHHS (CepeiHe 3HaueHHs ) [3] i BUTpaT:

MV (x.5)]= | V(x.5)dF (x). @)

—0
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[TiacTasasroun B (2) pyHkiiro BTpart (1), orpuMyemo:

S o]

M[V(x,s)] :Cl_[o(s—x)dF(x)+C2£(x —s)dF(x) =
=(; {sidF(x) — _j;o xdF(x)} +

+C, ﬁxdF(x)—Sof dr (X)} =C {SF (s)- f xdl” (’“)}r

—0

+C, ﬁxdF(x) + _Js;oxdF(x)— _j;oxdF(x) — s(l—F(s))} =
=C, |:SF(S) — j:oxdF(x)} +C, {M[x] — _JlxdF(x) — s(l —F(s))} =
(G4 C)sE(5) = Cos —(Cy +Cy) [ wlF () + CM [],

—o0

ne M [x] — MaTeMaTUYHE CIIOAIBAHHS BHIAIKOBOI BEIUYMHU X .

JInst 3HAXOMKEHHA MIHIMAJIBHOTO 3HAYCHHS MATEMAaTHYHOI'O CIIOMIBAHHS
M[V(x, s)], sike € QYHKIIE BiJ 3aMacy s, MPUPIBHAEMO A0 HYJISA MEPULy MOXIAHY
BiJI i€l PyHKITIT 110 3MIHHIH 5

dM[Zixas)] =(C1 +C2)|:F(S)+Sf(S):| —C2 _(Cl +C2)sf(s) =
=(C,+C,)F(s)-C, =0, 3)
ne f(s )(f (x)= %Uj — IMUIbHICTB IMOBIPHOCTI PO3MOALLY MOMKTY B TOYLI S .

31 cniBBiAHOWEHHS (3), fKE € pIBHAHHAM BIAHOCHO §, BHIUIMBAE, IO
ONTHMAJIbHE 3HAYCHHS 3amacy MPOAYKIli TOProOBENbHOrO MIANPUEMCTBA S, SKE

MIHIMI3YE ii BTPaTH, 3aJI0BOJIbHSE YMOBY
C
_ 2
F (so) =

C +C,

(4)

3a  BusHaueHHAM [(s,)=P(x<s,),T06T0 piBHiCTB (4) O3HAaYa€E, IO

ONTHMAaJIbHE 3HAUEHHA 3alacy s, MOBUHHO OyTH TakuM, 100 IMOBIPHICTBH TOTO,
C,

C,+C,

3 OCTaHHBOTO BUIUIMBAE TNPOCTHHA aJIrOpPUTM Uil BH3HAUEHHS Sp. Ha OCHOBI

CTaTUCTUYHHUX CIOCTEPESKEHb OyayeTbcsa Tpadik (QyHKINI posmoauty (KymysisTa).
['padiuHo ado 3 aHAMTUYHOrO BHUpa3y (QYHKIT po3nomuty F(Xx) 3HAXOAUTHCA TaKe

110 nonuT OyJie MEHNINH 3a S, , MA€ TOPIBHIOBATH
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3HAYECHHSA S, JUIA SIKOTO BHUKOHYETHCSA PIBHICTH (4). SIKIIO po3mojin OMu3bKWAN 10
BIJIOMHX, HANIPUKJIAJ, 0 HOPMAJILHOT O, 3HAYECHHS ) MO>KHAa BU3HAUWTH 32 TAOIUISAMA
HOPMaJILHOT'O po3noaLTy [4].

PosrnsaHemMo, sk 11€ poOUTHCS HA MPAKTHIIL.

Hexait moTpiOHO BU3HAYUTH ONTUMAJTLHE 3HAUEHHS 3aracy NPOAyKIIii, KOIU BIIOMI
C1=0,6, C,=0,4 Ta cTaTUCTUYHI CITIOCTEPEIKEHHA IMOACHHOr O TIOMUTY Ha MPOMYKIIO
BIpoaoBk 20 AHIB, SIKUi HaBEACHWH y BUTJIA/I 10X0ay (Tal.).

Tabauys. CTATHCTHYHI CHIOCTEPEKEHHSI [OAEHHOr0 MOMHTY HA MPOAYKIiI0
prnpoaos:x 20 quie

H;’im’ 0—2| 2—4 | 4—6| 68 | 8—10 [10—12|12—14[14—16|16—18|18—20

Yacrota | 0 1 2 4 6 7 5 3 2 1
Bigsoent| 5 | 603 | 006 | 0,13 | 020 | 023 | 016 | 0,10 | 0,06 | 003
qacTOTUu

Hako-
MMUYEH1 0 0,03 0,09 0,22 0,42 0,65 0,81 0,91 0,97 1,00
4aCTOTH

F Ha ocHOBI 11X nAaHUX 3a BIIOMUMH
0,09 (dbopMyIaMu 31 CTATUCTHKH PO3PAXOBYEMO
0,08 YaCTOTH, BIAHOCHI YAaCTOTH, HAKOIMMYCHI
8(())2 4acTOTU (KyMYJIATUBHUHA pAn) 1 OyayeMo

rpadik ponoainy (puc. 1).

0,05
0, o 3a popmyioro (4) BU3HAYAEMO, 1IIO:
’ C 0,4
0)03 F (SO ) = 2 = i = 5
0,02 C,+C, 0,6+04
0,01
0 : : ; : ' X ['padiuHo BU3HAUMMO, 11O So ~ 9 y.0.
0 5 1015 20 25 Tlei Gyme mykaHe ONTHMANbHE 3HAUCHHS
Puc. 1 Tpadix posnoniny IIOJICHHOTO 3aracy TMpOAyKIii TOpro-

BEJBHOI'O MIJMPUEMCTBA B KOIITOBHOMY
BHpAa3i, AKE MIHIMI3y€ MaTEMaTUUHE CMOAIBAHHA (CEpEIHE 3HAUCHHS) Horo BTpat
3a OJIVH JICHb.
AHAJIOTTYHO MOXKHA POOUTH PO3PaXyHKH Il MPOrHO3YBAHHA ONTHUMAJIBHOTO
3amacy npoAyKili BApOOHWYMX TMIATIPUEMCTB Ta CEPBICHOTO CEKTOPY JJIsl OYAb-IKOTO
MTPOMDKKY 4Yacy.

BucHoBKM

3ampornoHoBaHa MaTeMaTH4YHA MOJETb JO3BOJISE ONTHMIZYBaTH 3amacu
MPOAYKIIi, 1o 3a0e3meuytoTs 0e3nepediiiHy poOoTy MIANPHEMCTBA TIPH 3005X Y
MOCTa4aHH1 Ta BXKKOIPOTHO30BaHOMY 30YTi.

BaxnuBICTh  3aMpPOMOHOBAHOTO MIAXOAY TMOSCHIOETHCA THUM, IHO PO3MIp
3aMOBJICHHA € OCHOBHHUM IIOKa3HMKOM JJIS BH3HAUCHHS OOCATIB JISUIBHOCTI
TOPTOBEIBLHUX MIAMPUEMCTB 1 KJIIOUOBUM (DaKTOpOM Tiporiecy popMyBaHHS BUTpaT.
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YNPABJNEHME 3ANACAMM NPOAYKLUMUU NPU BEAEHMUM
XO3AUCTBEHHOM OEATENBbHOCTM

H.I'. MeaBeaes, B.H.Pomanenko
Hayuonanenwiii ynusepcumem nuiyeguix mexHonoutl

B cmamwve obocHogana neodXxooumocms ynpasieHus mosapHO-MamepudibHbiMu
3anacamu  npu  gedenuu xozsicmeeHnou oesmenvHocmuy.  Chopmynuposana
MamemMamu4eckas Mooelb onpeoeienus 0o0vema u CMpYKmypol 3aNaco8, KOmopbvie
Obl 0Oecneyunu HenpepvlGHOCHb U CMAOUWILHOCb NPOUZEOOCIBEHHO20 NPOYecca
npu  MUHUMAIbHBIX 3ampamax. Onpeoenennvie 3anacel Cuipbsl, MAMEpuaios u
20MOBOT NPOOyKyuu odecnedusaiom oecnepebolinyio pabomy npeonpusmus npu
005X 8 CHAOIICEHUU U MPYOHONPOSHO3UPYEMOM CObIME.

Knroueevie croesa: ynpasienue 3anacamu, Mamemamudeckas MOOelb, ONMUMUIAYUSL.
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