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Abstrakt: Uroveii zdsob vo vyraznej miere ovplyvije vysku viazanych financnych
prostriedkov a to hlavne vo vyrobnych firmach. Zasoby ¢i uz vstupné, z rozpracovanej
vyroby alebo hotovych vyrobkov predstavuju urcitu istotu pri plneni planu vyroby a odbytu,
ale sucasne predstavuju viazany kapital, ktory je v pripade nizZsej urovne zdasob mozné
vyuzit inak. Z tohto hladiska je velmi dolezité spravne planovanie zasob, aby bola dodrzana
kontinuita vyroby, ale zaroven, aby stav zdsob neprekracoval nevyhnutnu mieru a neviazal
zbytocné financné prostriedky.
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Abstract: Stock levels greatly affects the amount of funds committed, mainly in
manufacturing firms. Stocks whether the input of work in progress or finished products are
a certainty in the implementation plan, production and sales, but also are bound capital,
which is a lower stock levels can be used otherwise. In this respect, it is essential to proper

inventory planning to keep the continuity of production, but the stocks did not exceed what
is necessary and not make unnecessary funds.
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1 UvoD 1  INTRODUCTION

Bigos, P.— Kiss, I— Ritok, J— Bigos, P.— Kiss, [.— Ritok, J-—
Kastelovi¢, E. v préci: Materidlové toky a Kastelovi¢, E. at work: Material flows and
logistika II. hovoria, ze: ,, Zadkladnym logistics II. say that: ,,Supply is a aspektom
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zdsobovania je  poznanie trhu, jeho
dlhodoby prieskum a predvidanie
budiceho vyvoja, na zéklade ktorého
manazment podniku posudzuje vysku
zasob a jej pripadné obstaravanie. [1] Pri
posudzovani sa tiez analyzuje stav
Struktiry systému zasobovania, kde je

materidlovy tok monitorovany
informac¢nym tokom pocas celého svojho
pohybu. Vysledky monitorovania
koncentrujii informacie v jednotlivych

uzloch pre vyhotovenie stavu zéasob.
Ulohou zasobovania podniku je zistit
optimalne mnozstvo zasob potrebné pre
vyrobu a systém riadenia urovne. Zakladné
ciele zasobovania su neustile zniZovanie
nakladov, zlepSovanie = vykonov a
zachovanie autonomie podniku. [2]

2  STRUKTURA NORIEM ZASOB

Pri obstaravani materidlovych
zdrojov firmy na zabezpecenie vyrobného
procesu sa dava doraz na racionalizaciu
zasobovania, prepravy a zabezpecenie
plynulého prisunu materidlov. Velkost’
dodavok je prisposobenda charakteru
a objemu vyroby. [6]

Maximalna norma celkovych
vyrobnych zdasob sa rovna planovanému
intervalu dodavok:

Zpax = maximalna norma zasob,
DC = planovany interval dodavok,

Ak zohladnime normy poistnej
zadsoby, maximdlna norma vyrobnych
z4asob sa vypocita takto:

Z;= poistna zdsoba,

V hmotnom vyjadreni sa maximalna
norma vypocita pomocou planovanych
intervalov  dodavok, poistnej zasoby
a priemernej dennej spotreby materialu.

max

fundamental aspect of understanding the
market, its long-term research and
anticipate  future  developments, the
management team assesses the amount of
stock and potential contract. [1] The
assessment also analyzes the structure of
the state supply system which is monitored
material flow information flows
throughout their movement. The results of
monitoring information concentrated in the
individual nodes for producing stocks. The
role of the supply business is to determine
the optimal number of stocks needed for
the production and management system
standards. The basic objectives of supply
are constantly reducing costs, improving

performance  and  maintaining  the
autonomy of the enterprise. [2]
2 STRUCTURE OF STANDARDS

INVENTORY

Procurement of material resources to
ensure the company manufacturing process
places  greater = emphasis on the
rationalization of supply, transportation
and ensure the smooth supply of materials.
The size of the supply is adapted to the
nature and volume of production. [6]
Maximum total production standard stock
equal to the projected range of supply:

Znx =DC (1)
Zax = maximum standard stock,
DC = planned delivery interval,
Taking into consideration the
standards of insurance stocks, the

maximum standard production stock is
calculated as follows:

=DC+Z, (2)

Z; = insurance inventory,

In substantive terms, the maximum
standard intervals calculated using planned
delivery, insurance stocks and the average
daily consumption of material.
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Zmax:Sd.DC+Zi (3)
Sq= priemerna denna spotreba, S, = average daily consumption,

Minimdlna norma celkovych Minimum  standard  of  total
vyr obnych zdsob v dioch, sa rovna production inventory in days, equal to one
jednému diu plus pocet dni poistne] day plus days of insurance stocks. In
zésoby. V hmqtnom V}'qadrem sa vypocita substantive terms, is calculated as the sum
ako sucet priemernej dennej spotreby of the average daily consumption and
a poistnej zasoby. insurance stocks.

Z_ .. =8, +Z. (v hmotnom vyjadreni/ in tangible terms) (4)
Z . =lden+ Z, (v dioch/in days) (5)
Zoin = minimalna zdsoba Zopin = minimum stock
Priemernd norma vyrobnych zésob The average standard production
sa vyjadruje v ditoch: stock is expressed in days:
DC +1
Z,= +Z, (6)
2
alebo v hmotnom vyjadreni: or substantive terms:
S, DC+S,
Z,= B +Z, (7)
Z, = priemernd norma vyrobnej zdsoby Z,= average standard production stocks

Poistnd zdsoba predstavuje stabilni Insurance is a stable value of the
hodnotu, zktorej sa od&erpava len stock of which is exhausted only if the
vpripade ak dojde kodchylkam od deviations from planned and anticipated
planovanych a predpokladanych hodnot levels of input or output parameters. The
vstupnych, alebo vystupnych parametrov. amount of buffer stock depepds on many
Vyska poistnej zasoby zavisi od mnohych factors. Methods of determining insurance
Cinitelov.  Spdsoby urCenia  poistnej reserves:
zéasoby: _

- na zéklade minulych skusenosti - Based on past experience _(1/ 3 of
(1/3 priemernej spotreby pocas average copsumptlon during the
dodacej lehoty), delivery period)

- na zdklade poistnych &asov - The time the insurance (insured e
(poistny ¢as * denna spotreba), Daily cqnsumption of time)

- pomocou koeficientov istoty, - Coefficients of certainty

- na zaklade vysledkov analyticko- - The results of analytical and
Statistickych metod: statistical methods:
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1

Z; = poistna zdsoba,

DC,... = maximdlna ditka dodacieho cyklu,

DC, = priemernd ditka dodacieho cyklu,

S, = priemernd dennda spotreba,

Syax = maximalna spotreba v sledovanom obdobi,
S, = priemerna spotreba v sledovanom obdobi.

Normativ zasob predstavuje
priemerné mnozstvo penaznych
prostriedkov viazanych v prislusnej forme
zasob. Je vyjadreny spotrebou a ¢asovou
normou.

Z, = normativ zdasob,
CN = c¢asova norma,
S = spotreba,

3 OBSTARAVANIE
MATERIALOVYCH ZDROJOV

Dodavkovy cyklus priamo zavisi od
mnozstva a pravidelnosti dodavok. Pri
dodavkach relativne pravidelnych
v intervale i mnozstve sta¢i sledovat’ pocet
doddvok adizku intervalu medzi nimi.
Vypocet je iba priblizny, kedZe sa
nezohladnuje dodavané mnozstvo.

DC= dodavkovy cyklus,

i = interval medzi dvomi po sebe nasledujucimi
dodavkami v dnoch,

D, _; = pocet dodavok bez prvej,

Ak si  pri  dodavkach  vicsie
nepravidelnosti v mnoZstve a intervaloch
dodavok, vyuziva sa pri vypocte vazeny
aritmeticky priemer:

DC =

z, =|(bc

DM
M

~DC,} S|+ S, =S, ®)

Z; = insurance reserve,

DC,,.. = maximum length of the delivery cycle,
DC, = average length of the delivery cycle,

Sy = average daily consumption,

Spax = maximum power consumption during the
period,

S, = average consumption during the period.

Normative inventory represents the
average amount of money committed in
the form of stocks. It is expressed as a
time-consuming standard.

CN-S 9)

Z, = normative stock,
CN = Time standard,
S = consumption.

3 PROCUREMENT OF MATERIAL
RESOURCES

The delivery cycle is directly
dependent on the amount and regularity of
supply. The supply of relatively regular
intervals and in quantities sufficient to
track the number of deliveries and the
length of the interval between them. The
calculation is only approximate since it
ignores the quantity supplied.

i

5 (10)

n-1

DC= delivery cycle

i = interval between two consecutive deliveries in
days

D, _; = number of deliveries without first

If the supply of major irregularities in
the quantity and frequency of deliveries,
and is used in calculating the weighted
average:

(1)
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pricom M= dodané mnozstvo bez prvej dodéavky

Pri velkej nepravidelnosti rozpitia
intervalov sa intervaly zlucuju. Na vypocet
priemerného dodavkového cyklu  pre
orientaciu stadi, ak sa vychadza z dizky
intervalov. a  zpoctu  vypocitanych
intervalov. Pre takyto vypocet sa pouziva
vzorec:

DC =

interval medzi dodavkami

ik korigovany
(v dnoch),
Dy = pocet korigovanych dodavok.

Obrat zdsob je charakterizovany ako
rychlost’, akou dochadza k zmene zasob.
Vyjadruje sa poétom obratok a dizkou
jednej obratky.

Pocet obratok materilu za sledované
obdobie:

and M= quantity supplied without first delivery

In a large margin irregular intervals
intervals are merged. To calculate the
average of the supply cycle for orientation
only needs to be based on the length and
frequency of the calculated intervals. For
such a calculation formula is used:

D ik

k

(12)

ik = corrected interval between deliveries (in days),
Dy = corrected number of deliveries.

Turnover of stocks is characterized
as the speed at which there is a change of
stocks. It expresses the number of rotations
and the length of one speed.

The number of rotations of material
during this period:

S
0, =—¢ (13)
ZV
O. = pocet o’br atok, ) - O, = number of revolutions,
Se = C?lkOVa 'SPOW eba daného materidlu za S. = consumption of material during this period,
sledované obdobie, Z, = standard manufacturing inventories (in
Z, = norma vyrobnych zasob ( v hmotnom tangible terms)
vyjadrenti )
Doba  obrdatky dancho materidlu Turnaround of the material in days:
v dioch:
Z
0,== (14)
Sy
Oy = doba obrdtky (v ditoch ) O, = turnarouna{ of the mateitial in days, '
S, = priemernd dennd spotreba daného materidlu, Sq = average daily consumption of materials,
Optimdlna norma zdsob, ak sa pri 'Optimal standard stock, 1.f a (fontr,acF
obstardvani zdsob polita s pevnymi provides for ﬁxed stock ob;ednavamm1
objednavacimi terminmi, zékladom pre terms, the basis for calculating the van
vypocet je dodavkovy cyklus: cycle:
Do
Zn = 7 Zi (15)

pri¢om: Z, = optimdlna norma zésob,
Do = optimalna velkost dodavky,
Z; = poistna zdsoba.
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and: Z, = optimal standard stock,
Do = optimal size of the supply,
Z; = insurance reserve.
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VvV pripade nepravidelnych
objednévacich terminoch je zédkladom pre
normu zasob optimalna vyska dodavky, od
ktorej sa odvodzuje dodavkovy cyklus. Na
vypocet optimalnej velkosti dodavky sa
pouziva Harrisov - Wilsonov vzorec.

Ukazovatel’ zabezpecenosti zdasob sa
vypocitava v dioch, ako ukazovatel
celkovej  zabezpecCenosti  a ukazovatel
priemernej zabezpecenosti.

Ukazovatel’ celkovej zabezpecenosti:

priéom: Uc = ukazovatel celkovej zabezpecenosti,
Z, = optimadlna norma zdsob,
Sy = priemerna dennd spotreba daného
materidlu.

Ukazovatel’ priemernej zabezpecenosti:

In the case of irregular ordering
deadlines is essential to the standard
optimal inventory level of supply, which is
derived from delivering cycle. To calculate
the optimal size of the lot is used Harris -
Wilson formula.

Variable stock safeguard factor is
calculated in days, as an indicator of the
overall safeguard factor and indicator of
the average safeguard factor.

Variable total safeguard factor:

Zn (16)

and: Uc = Variable total safeguard factor,
Z, = optimal standard stock,
S, = average daily consumption of materials.

Variable average safeguard factor:

ZP
Up=— (17)
Sd
pricom: Up= ukazovatel priemernej and:  Up = Variable average safeguard factor,
zabezpecenosti, Z, = average stock in the period.
Z, = priemernd zdsoba v sledovanom
obdobi. The relative level of stocks is
i i S _ , expressed or number of shares of stocks to
Relativna iiroveii zdsob je vyjadrena drive consumption of material during the
mnozstvom alebo podlelf)m zasob ha period. Calculated using the formula:
jednotku  spotreby daného materidlu
v sledovanom obdobi. Vypocita sa podla
vzorca:
Z Z
z =—r Z, =—2-100%
S. alebo/or S. (18)

pricom: Z, = drovern zdasob ( v jednotkéch alebo
percentach),
S. = celkova spotreba materialu vo
vyrobe,
MJ = hmotnostna jednotka [7].
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and: Z, = stock level (units or percentage),
S. = total material consumption in

production,
MJ = mass unit [7].
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4 URCOVANIE STRUKTURY A

UROVNE ZASOB
ROZPRACOVANEJ A
NEDOKONCENEJ VYROBY
Zakladnou metoédou uréovania
optimalneho mnozstva zasob

rozpracovane] a nedokoncenej vyroby je
normovanie. Normativ predstavuje
priemerné mnozstvo finanéného kapitalu,
ktory je viazany v zasobach.

Normativ zdsob vypocitame ako:

kde: Z,,= priemerna vyska nedokoncenej vyroby,
N,= priemerné denné ndaklady na vyrobu,

D,= priemernd doba viazanosti zdsob
nedokoncenej vyroby (v dnoch ).
Zasoby nedokoncene;j vyroby

predstavuju vSetky zasoby prevzaté zo
skladu aZ po ukoncenie vyrobného procesu

a prevzatim na sklad hotovych vyrobkov.
[12]

5 IJR(VZOVANIE, §TRUKTURY, A
UROVNE ZASOB HOTOVYCH
VYROBKOV

Vypocet zasob hotovych vyrobkov sa
vypoclitava z optimalnej davky sériovych
vyrobkov v hmotnych jednotkach. Pricom
sa musi zohl'adnovat’ aka ¢ast’ vyrobkov sa

skladuje.
Ak vyroba prechdadza skladom
hotovych vyrobkov, optimalna vyska

dodavok bude:

kde: Do= optimalna vyska dodavky,
Ni.= ndklady na skladovanie pre jeden
vyrobok,
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4 STRUCTURE DETERMINATION
AND LEVELS OF SUPPLIES
DEVELOPMENT AND WORK IN
PROGRESS

The basic method of determining the
optimal number of stocks and work in the
standardization =~ work  in  progress.
Normative represents the average amount
of financial capital, which is bound in
stocks.

Normative stock is calculated as:

N,-D, (19)

where: Znv = average work in progress,
N,= average daily cost of production,
D,= average time commitment of work in
progress inventory (in days).

Inventories of work in progress all
the stocks are taken from the warehouse to
the completion of the manufacturing
process and acceptance for storage of
finished products. [12]

S THE COMPOSITION
LEVEL OF STOCKS
FINISHED GOODS

AND
OF

Calculation of stocks of finished
goods is calculated on the optimal dose
series of products in physical units. And
must take into account how much product
is stored.

If the production of (finished
products through the warehouse, the
optimal amount of supply is:

(20)

where: Do= optimal amount of supply,
N,.= storage costs for a product,
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Ng,= ndklady na skladovanie jedného
nedokonceného vyrobku,

2= konStanta rovnomernosti Cerpania
zasob,

O,= priemerny denny odbyt (v hmotnych
Jednotkach),

V,= priemerny denny objem vyroby (v
hmotnych jednotkdch,).

Ak iba cast’ vyrobkov prechddza
skladom a zvy$na cast’ sa dodava priamo
odberatelom, potom sa optimalna vyska
z4dsob vypocita pomocou koeficientu
podielu odbytu zo skladu na celom odbyte
(k) v percentach, podl'a vzorca:

6 URCOVANIE STRUKTURY A
UROVNE ZASOB ODBYTOVYCH
ZASOB

6.1 Normativ odbytovych zasob

Normativ odbytovych z4sob
vyjadruje mnozstvo hotovych vyrobkov
apocet dni v ktorych sa hotové vyrobky
nachadzaja v odbytovych skladoch
podniku, od chvile prebratia z vyroby az
do momentu expedicie odberatel'om. [5]
Stanovuje sa:

- technicko-ekonomickym vypoctom
zakladnych  prvkov  tvoriacich
zéasoby,

- vyuzitim  Statistickych  udajov
skladov za predchédzajuce obdobie
[8].

Statisticky  spésob  stanovenia normy
odbytovych zdsob sa urCuje na zaklade
zaznamov z predchéadzajucich rokov.

Vypoctovy  sposob  normovania
odbytovych zdsob
Velkost odbytovych zasob ve

fyzickych jednotkdach je ovplyviiovana
priemernym dennym prisunom vyrobkov
zvyroby do odbytovych skladov (M)
a ¢asom skladovania vyrobkov (Cy).
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N;,= the cost of storing the product of one
incomplete,

2= smoothness constant withdrawals,
O,= average daily sales (in physical units),
V,= average daily volume of production (in
physical units).

If only part of the product through
the warehouse and the rest is shipped
directly to customers, then the optimal
amount of inventory is calculated using the
coefficient of share of sales throughout the
store sales (a) the percentage by the
formula:

21)

6 STRUCTURE DETERMINATION
AND LEVELS OF SELLING
STOCKS

6.1 Normative of selling stocks

Normative of selling stocks the
amount of stocks of finished goods and the
number of days in which the finished
goods distribution warehouse located in the
enterprise, from the time taken from
production until shipment to customers. [5]
It provides:

- technical-economic calculation
of the basic elements making up
the stock,

- using statistical data warehouse
for the preceding period [8].

Statistical method for setting
standards for selling the stock is
determined based on records from previous
years.

Calculation method of
standardization selling stocks

Size distribution of stocks in physical
units is influenced by the average daily
arrival of products from production to
distribution warehouses (M) and time of
storage products (Cs)
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kde:

priéom: N,= normativ odbytovych zdasob v dnoch,

kde:

a) pri nepretrzitej vyrobe, so
stalym prisunom vyrobkov do
odbytovych skladov:

b) pri vyrobe s nepravidelnym
prisunom  vyrobkov  do

a) in continuous production,
with the permanent injection
product sales in stores:

(22)

b) the production of irregular
arrival of stores selling

odbytovych skladov products to the range several
v intervale niekol’kokrat za times a month:
mesiac:
M, C
N, = (23)
D
N,= normativ odbytovych zdsob, where: N,= normative selling stocks,
N,= normativ  zdsob s nepravidelnym N,= normative stocks with erratic arrival
prisunom vyrobkov do skladov, of products in stores,
M,=  priemerné  mnoZstvo  produkcie M,= average quantity of production
odovzdanej do odbytovych skladov, transferred to the warehouse sales,
D= pocet pracovnych dni v mesiaci. D= number of working days,
¢) normativ odbytovych zasob ¢) normative selling stocks in
v diloch sa ur€uje vzorcom: the days determined by the
formula:
N D N,
, =——————, alebo N, =—° (24)
Z,+P, +7Z, M,

Ng=normativ odbytovych zdsob vo
Jfyzickych jednotkach,

P,= priemerné mnoZstvo odovzdanych
vyrobkov do odbytovych skladov,

Z.= odbytové zdasoby na sklade na
zaciatku mesiaca,

Z,= odbytové zasoby na sklade na konci
mesiaca,

M,= priemerné mnozZstvo vyrobkov
expedované denne odberatelom.

and: N,= normative selling the stock in days,
N;= normative groups of stocks in physical

units,
P,= average amount of cast products in

stores selling,

Z.= selling stock on hand at the beginning
of the month,

Z,= selling stock on hand at the end of the
month,

M,= average daily number of products
shipped to customers.

Normativ odbytovych zasob Normative stock sales in value terms:
v hodnotovom vyjadreni:

N, =N,-VC

v hodnotovom vyjadrent,
Nf= normativ vo fyzickych jednotkach,
VC= velkoobchodna cena.

63

(25)

N,=  normativ  odbytovych  zasob where: N,= Normative stock sales in value

terms,
Nf= normative in physical units,
VC= wholesale price.
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Dizka skladovania vyrobkov
v odbytovych skladov (C) zavisi od
mnozstva Cinitelov. Po prijme vyrobkov
do skladov je potrebné ich sortimentne
roztriedit’, zabalit' na expediciu, oznacit’
aulozit' na prislusné sladové miesto. Cas
potrebny na vykonanie tychto skladovych
operdacii (C,) sa vypotita ako sucet
vSetkych Casov potrebnych na vykonanie
jednotlivych operécii: [9]

C,=C

o

kde: C 123,01 = casy potrebné na vykonanie kazdej
operdacie.

5 Cas potrebny na tipravu vyrobkov
(Cy) v odbytovych sladoch mozno vyjadrit
ako:

; M,
¢, =y M

T

pricom: M= mnoZstvo vyrobkov na spracovanie
v jednej operdcil,
N,= norma vykonu jedného pracovnika
v tejto operdcii za jednu zmenu,
P,= pocet pracovnikov vykonavajucich
tuto operdciu za zmenu,
N,= casova norma na upravu jedného
vyrobku.

7 ZAVER

Metodika pre urCovanie Struktury
atrovne zasob umoznuje predchadzat
problémom podniku sich riadenim a
dostatoéne rychlo aco najplynulejsie
reagovat’ na nahle sa meniace poziadavky
trhu, kedZe nedostato¢na flexibilita sa
prejavuje  vo  zvySenych  ndakladoch
a znizenej konkurencieschopnosti. [4]

Bolo by velmi vhodné aj
v budicnosti overit' tito metodiku pre
rézne typy podnikov  a Specifikovat
detailnejSie jednotlivé Casti v zavislosti na
type podniku a mozno aj v zavislosti na
inych parametroch, ktoré by vyplynuli zo
Statistického posudenia vysledkov
implementacie.

, alebo/or C, ="

64

Length of storage products in the

distribution warehouse (CS) depends on
the number of factors. After receipt of the
products to the stores they need to mix
sorted, packed for shipment, label and
store in the place of malt.
The time needed for the implementation
of warehouse operations (Co) is calculated
as the sum of all the times needed to
perform various operations:

 +C, + G+ +C (26)
where, CV‘I,Z, 5.0 = times required to perform each
operation.

5 Cas potrebny na tipravu vyrobkov
(Cy) v odbytovych sladoch mozno vyjadrit
ako:

M -N
i 27
b (27)

T

where: M= number of products for processing in
one step,
N,= standard of one worker in the
operations for one shift,
P.= number of workers engaged in the
operation for change,
N,= Time to adapt a standard product.

7 CONCLUSION

The methodology for determining the
structure and level of inventory allows the
company to prevent problems with their
management and sufficiently fast and as
smoothly as possible to respond to sudden
changing market demands, since the lack
of flexibility is reflected in increased costs
and reduced competitiveness. [4]

It would be very appropriate in the
future to verify this methodology to
various types of and specify the details of
the individual, depending on the type of
company and possibly depending on other
parameters that would result from a
statistical assessment of results of
implementation.
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