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Abstrakt: Trendom v automobilovych podnikoch sucasnosti je pracovat na projektoch,
ktoré vedu k zdokonalovaniu klucovych procesov. Kanban patri medzi metody vyuzivané v
oblasti synchronizacie tokov. Pre podnik aplikacia principov systéemu Kanban znamend v
prvom rade, zmizenie rozpracovanej vyroby, zmiZenie zdsob, je to aj novy pristup k
organizovaniu a riadeniu procesov a v neposlednej rade zavedenie prisnej discipliny pre
vSetkych zamestnancov.

KPucové slova: system Kanban, vyroba, riadenie, procesy, podnik

Abstract: The trend in automotive companies are currently working on projects that lead to
the development of key processes. Kanban is one of the methods used in the synchronization
flows. For the company application of the principles of Kanban means, first, reducing work
in progress, reducing inventory, it's also a new approach to organizing and managing
processes and not least the introduction of strict discipline for all employees.
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1 UvoD 1  INTRODUCTION
Pri  aplikdcii principov systému The application of the principles of
Kanban sa podniky snazia o zdsadné Kanban system, companies seek to
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Struktirne zmeny, ktorych vysledkom bude
redukcia nadbyto¢nych pohybov, redukcia
priebeznej doby vyroby so sucasnym
zvySenim podielu pridanej hodnoty. [6]
Zlepsenie a zjednoduSenie materialového
toku, rozmiestnenia zariadeni, umiestnenia
materidlu a zniZenie zasob a predovsetkym
zavedenie Standardov pre vyrobné procesy.
Tieto zmeny by mali zabezpecit
konkurencie schopnost’ podniku. [1]

2  SYSTEM KANBAN

Kanban pod tymto oznacenim je
znamy japonsky systém riadenia vyroby,
ktory vyuziva karty, ktoré slizia zaroven
pre  signalizdciu  stavu  zasob a
rozpracovanost vyroby. Snahou tohto

systtmu  riadenia  vyroby je  ¢o
najdokonalejSie prisposobenie sa
(harmonizacia) priebehu vyroby

materidlovym tokom. Hlavnym cielom
systtmu Kanban je na kazdom stupni
vyroby podporovat’ ,vyrobu na vyzvu“,
ktord umoznuje bez vicSich investicii
redukovat’ zasoby azvySuje presnost
plnenia terminov.[2]

3 POPIS APLIKACIE PRINCiPOV
SYSTEMU KANBAN V RIADENI
VYROBY PODNIKU

Rozdelenie a zadefinovanie uloh na
oddeleniach vybraného podniku:

1. oddelenie:  Molding  (Lisoviia
plastov)

2. oddelenie: Assembly(Montaz) /
Super Market

3. oddelenie: Kvality (MLD, Assy)

4. oddelenie: Zavedenie Standardov

5. oddelenie: Vizualizacia
(KK,KT,SM...)

Pilotny Kanban, sa aplikoval na Siestich
vyrobkoch Moldingu, ktoré sa dalej
spracuju na oddeleni Assembly na projekte

substantial structural changes that will
result in reduction of unnecessary
movements, reduction of periods of
continuous production with simultaneous
increase in the share of value added. [6]
Improvement and  simplification of
material flow, equipment layout, location
of the material and reduce inventory and,
in particular the introduction of standards
for production processes. These changes
should ensure the competitiveness of the
company. [1]

2 KANBAN SYSTEM

Kanban under this name is known to
the Japanese production management
system that uses cards that are used for
signalling, = while  inventories  and
production detail. The ambition of this
production management system is the most
perfect adaptation (harmonization) during
the production of materials flow. The main
objective of Kanban is to support each
stage of production "production to the call,
which allows no more investment to
reduce inventory and increase the accuracy
of performance dates. [2]

3 DESCRIPTION OF THE
APPLICATION OF THE
PRINCIPLES OF KANBAN
PRODUCTION MANAGEMENT
OF COMPANY

Distribution and define the tasks for
selected company units:

- Ist Department: Molding (Pressing
plastic)

- 2nd Department: Assembly / Super
Market

- 3rd Department: Quality

- 4th  Department:
Implementation

- 5th Department: Visualization

Standards

Pilot Kanban is applied to the six products
Molding, which is further processed for
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CMC 32 Way.
znamena karta - Obr.1

Kanban v japoncine

Kanban karta znamend signal pre
spustenie vyroby a obsahuje informacie

pre:

- Material handlera Moldingu -
nazov a  popis vyrobku, pocet
kusov v prepravke a pocet

prepraviek na palete.

- Shift leadra — ¢islo lisu na ktorom
sa vyrobok bude vyrabat’.

- Material handlera Assembly- ndzov
projektu, kde sa nasledne material
spracuje.

separation project Assembly on CMC Way
32. Kanban means card in Japanese - Fig.1

Kanban card means a signal to start
production, and contains information on:

- Molding Material handler - the name
and product description, number of
pieces in the container and the number
of boxes on a pallet.

- Shift leader of - the number of press
for which the product is manufactured.

- Material handler Assembly-title, where
material is then processed.

KANE. .N Karta

PN: 98648 1001
Popis: CMC RSeal Cvr PBT 32Ckt
Pocet kusov v bednicke: 4000

Balenie: siva bednicka
Pocet bednigiek na palete:16

Pocet kusov na palete: 64000

Molding

Pozicia MLD :
Lis: 8-50

Projekt/Linka: CMC 32way
Pozicia v supermarkete :

Asembly

Obr. 1 Popis Kanban karty
Fig. 1 Description of Kanban Cards

3.1 Priprava objedniavky na ziklade
Kanban karty planova¢om
oddelenia Molding
Zakladnym krokom bola priprava

objednavky, kde sa planova¢ Moldingu

riadil tym, Co potrebuje interny zdkaznik
anie tym aby mal vytazené vlastne
kapacity.

Planova¢  Moldingu  vystavi v
dostatoénom mnozstve vopred vyrobné
objednavky na  Molding (ak ma
k dispozicii dostatocné mnozstvo
komponentu — granuldtu na vyrobu). 1
Kanban karta = 1 vyrobna objednavka.
Pripravené vyrobné objednavky planovac

19

3.1 Preparing orders for the Kanban
card Planning Molding

The essential step was the preparation
of orders, where the planner Molding
followed by what internal customer needs
and not those that have actually recovered
capacity.

Planner Molding issued in sufficient
quantities for  pre-production  orders
Molding (if he has sufficient quantity
component - for the production of
granules). 1 Kanban card = 1 production
order. Prepared production scheduler
orders placed in binders in the Kanban
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ulozi do zakladacov pri Kanban tabuli -
Obr.2.

Planova¢ moéze operativne podl'a uvéazenia
pozmenit/zastavit/spustit’  vyrobu  na
lisoch prisluchajicim ku Kanban projektu.
V takom pripade v¢as upozorni shift leadra
na zmenu a ukoncéenie takejto vyroby.

board - Fig.2. The operational planner
discretion to modify / stop / start the
production of the presses Kanban
pertaining to the project. In this case, early
alert shift leader of the amendment and
termination of such production.

Obr. 2 Zakladace vyrobnych objednavok
Fig. 2 Stackers manufacturing orders

3.1.1 Vyroba dielu na oddeleni
Molding na zaklade Kanban
karty

Shift leader na zéklade stavu Kanban
tabule urci prioritu vyroby - Obr.3. Prioritu
urcuje na zéklade semaforového systému.

Charakteristika semaforového systému je

nasledovna:

- Zelena farba signalizuje dostatok
vyrobkov.

- Zlta farba signalizuje upozornenie,
priprav sa na vyrobu vyrobkov.

- Cervena farba signalizuje
nedostatok vyrobkov.

3.1.1 Production work for the
department Molding based on
Kanban Cards

Shift leader at the state board shall

determine the priority of Kanban

production - Fig.3. Priority identified by
the semaphore system. Characteristics of
the semaphore system is as follows:
- Green indicates enough products.
- Yellow indicates a warning,
prepare for production.
- Red indicates a lack of products.

Obr. 3 Urcenie priorit na Kanban tabuli
Fig. 3 Identifying priorities for the Kanban board

20
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Po wurceni priorit shift leader vezme
Kanban kartu spolu s pripravenou
vyrobnou objednavkou a vlozi ju do
Kanban schranky pri lise, je to signal pre
spustenie vyroby - Obr.4. Najkritickejsi
signal pre zabezpecenie spustenia vyroby
Kanban vyrobku je umiestnenie Kanban
karty v Cervenej zone. Ak sa na lise vyraba
iny ako Kanban diel, vyroba sa prerusi a
zaradi sa Kanban diel.

V pripade, ze Kanban tabula pre
prislusny diel je prazdna a vyrdba sa
posledna davka na lise na zaklade Kanban
karty, shift leader odstavi vyrobu
prislusného dielu a do casu signdlu na
zéklade Kanban tabule, mdze operativne
zaradit vyrobu iného materidlu na
prislusnom lise.

After determining priorities shift Leader
take Kanban card prepared with a
production order and put it in the box at
presser Kanban is a signal to start
production - Fig.4. Discriminating signal
production run to ensure product
placement Kanban cards in the red zone. If
the presser produced other works such as
Kanban, production was suspended and
placed on the Kanban works.

If the Kanban board works for the
empty and the last batch produced at the
presser Kanban cards, shift leader will shut
down production of the work and the time
signal on the Kanban board may include
operational production of another material
for the press.

KANBAN KARTA

Obr. 4 Vyroba dielu na Moldingu na zaklade Kanban karty
Fig. 4 Production work on molding based on Kanban card

Shift leader v  pravidelnych
intervaloch na ziklade stanovenych casov
potvrdi, Ze skontroloval stav Kanban

tabule (zabezpeci pripadnu vyrobu Kanban
dielu ) a potvrdi kontrolu oznacenim
svojej peciatky na harku: "Kontrola stavu
Kanban tabule Molding - Obr. 5.

21

Shift leader at regular intervals on the
basis of the time confirm that the check
state Kanban boards (secure the production
Kanban work) and check mark confirms its
stamp on the sheet: "Check Kanban boards
Molding — Fig. 5.
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Obr. 5 Kontrola stavu Kanban tabule shift leadrom
Fig. 5 Check Kanban board by shift leader

Material handler Moldingu na zaklade Molding material handler for the

vyrobnej objednavky, ktord je umiestnend
spolu s Kanban kartou na lise vystavi stitky
na sivé prepravky. Spasta vyrobu na stroji.
Operator vyrobnej linky vyraba na zaklade
vyrobnej objednavky a pracovnej
inStrukcie. Vyrobky ukladd do sivych
prepraviek a tie na pripravenu paletu.

3.1.2 Kontrola vyrobkov auditorom

kvality na Moldingu
Auditor kvality obchadza
v pravidelnych intervaloch vstrekovacie

lisy a kontroluje, vyrobky. Kontrola kvality
vyrobkov a ich uvolnenie je na zaklade
Standardov — skuiSobnych nariadeni.

Auditor kvality skontroluje balenie,
podla Dbaliaceho predpisu pre dany
vyrobok. Vyrobok a mnozstvo na Kanban
karte sa musi zhodovat’ so skuto€nost'ou v
obalovej jednotke. Plastové prepravky
nesmu byt poSkodené a ak s na palete,
musia byt’ riadne ulozené.

Ak je paleta plnd Shift leader potvrdi
vyrobené mnozstvo = Kanban Kkarta,
v systétme SAP. Auditor kvality umiestni
Kanban kartu na paletu - Obr.6, ¢im
povoli jej transport do supermarketu a
uvolnenie vyrobok. Ak Kanban karta nie
je v schranke na stroji, auditor kontaktuje a
informuje shift leadra, alebo Kanban
Specialistu.
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production order, which is located along
the Kanban card issued by the presser
plates in gray boxes. Starting production
on the machine. The operator of the
production line produced on the basis of
production orders and work instructions.
Products stored in gray boxes and prepared
for the range.

3.1.2 Control of product quality auditor
for Molding

Quality Auditor bypasses at regular
intervals injection molding machines and
check products. Quality control of products
and their release is based on standards -
testing regulations.

The auditor will check the quality of

packaging, packing according to a
prescription for the product. Product and
quantity Kanban card must match the
reality in the packaging unit. Plastic
containers may be damaged and where the
pallet must be properly stored.
If the full range of shift leader confirms the
quantity produced = Kanban card in SAP.
Quality Auditor Kanban card placed on a
pallet - Fig.6, which allowed its
transportation to the supermarket and
product release. If the Kanban card is not
in the mailbox on the machine, the auditor
shall contact and notify the shift Ledra or
Kanban specialist.



A.Rosova, P.Bartova, E. Serfozéova — Aplikacia systemu Kanban... vo

T&L —18/10

i]

=

i I
Obr. 6 Znacenie palety pre transport do Supermarketu

Fig. 6 Marking pallets for transport to the Supermarket

3.2 Transport materialu z oddelenia
Molding do supermarketu material
heandlerom Moldingu
Material heandler Moldingu vezme

obalovi jednotku (paletu) z odkladacej

plochy vstrekovacieho lisu a premiestni ju

do supermarketu. Vziat' moze iba paletu s

oznacenou Kanban kartou. Na koniec

prevedie dany vyrobok aj v SAP systéme,
zo zony Molding do zény Supermarketu.
PInt prihlasent paletu odloZi material
heandler na miesto uréené¢ pre tento
vyrobok. Uskladiiuje sa systémom FIFO

(vyrobok, ktory sa prvy uskladni, tak ako

prvy je pripraveny na vyskladnenie

a nésledne spracovanie).

3.2 Transport of material from the
department of the Supermarket
Molding by Molding material
handlers

Molding Material heandler take
packing unit (range) from the shelf
Molding press and move it to the

supermarket. Take the only variety that
marked Kanban card. At the end of the
transfer of the product in the SAP system,
from zone to zone Molding Supermarket.
The full range of recorded material
heandler defer to the place designated for
this product. FIFO stores the system (the
product is first stored as the first is ready
for removal and subsequent processing).

SUPERMARKET ‘

986461001 s

1 2 ‘ 3 4 5 6 ‘ E.

o

121110 9| 8 | 7 =
986451001 986471001
986451002 986461002
13 |14 | 15 |16 || 17 | 18
24| 23| 22| 21 || 20 | 19
986481001 986461002

Obr. 7 Prehlad rozmiestnia pa

liet v zone supermarketu

Fig. 7 Overview pallets deployed in the zone Supermarket

23
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Vsetky palety musia byt uskladnené
na ocislovanej pozicii - nie mimo
vyznacenej zony. Ak material handler
Moldingu umiestni paletu v supermarkete
napriklad na poziciu ¢islol7, nasledne,
vizme Zeton s ¢islom 17 a umiestni ho na
FIFO tabulu do riadku, podla ¢isla
vyrobku z pravej strany - Obr.8.

V supermarkete je vyclenenych 20
paletovych miest. V pripade, Ze je nutné
uskladnit’ paletu s vyrobkom do
supermarketu a nie je k dispozicii vol'na
pozicia  je mozné ulozit' paletu, na
ktorékol'vek miesto v supermarkete pri
dodrzani pravidiel zakladania do FIFO
tabule. Kanban karta je vZdy umiestnend z
Celnej strany.

All pallets must be stored in a
numbered position - not outside the
designated zone. If the Molding material
handler located in the supermarket variety
as to the position ¢islo17, then, take chip
with the number 17 and place it on the line
FIFO board, the number of the product
from the right - Fig.8.

The supermarket is earmarked for 20
pallet places. If it is necessary to store a
variety of products to the supermarket and
there is no vacancy to save palette to any
location in the supermarket, in compliance
with the rules of the establishment of the
FIFO board. Kanban card is always placed
on the front face.

Obr. 8 Prehlad FIFO tabule a uskladnenie paliet v supermarkete
Fig. 8 Overview of FIFO board and storage pallets at the supermarket

Material handler skontroluje Kanban
schranku pri  supermarkete, kde su
umiestnené Kanban karty, tie vezme
andsledne zanesie ku Kanban tabuli na
Molding. Kanban karty sa umiestiiuju na
tabulu smerom zdola nahor - Obr. 9.
Planova¢ wvystavi operativne vyrobnu
objednavku na zaklade kariet na Kanban
tabuli.

24

Kanban material handler check box
in the supermarket, where they are located
Kanban cards, and then take the Kanban
board to Molding. Kanban cards are placed
on board from the bottom up - Fig. 9.
Operational production planning order
issued by the board Kanban cards.
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Obr. 9 Umiestnenie Kanban karty na Kanban tabulu
Fig. 9 Place of Kanban Cards on Kanban board

Material handler vezme prazdne
palety z odkladacieho miesta (pre prazdne
palety) a zavezie ich na prislusné miesto na
Molding. Material handler Moldingu v

pravidelnych intervaloch na zaklade
stanovenych  Casov  potvrdi  svojou
peciatkou na harku: "Kontrola stavu

supermarketu a Kanban schranky", ze
previezol diely z Moldingu, skontroloval
Kanban schranku, stav FIFO tabule a
odviezol prazdne palety Obr. 10.

The material handler takes the empty
pallet swap space (for empty pallets) and
introduce them to the appropriate place for
Molding. Molding material handler at
regular intervals on the basis of the time
confirm its stamp on the sheet: "Checking
the supermarket and Kanban box" that
moved parts of the Molding, check the box
Kanban, FIFO state boards and removed
the empty pallets - Fig. 10.

I—F__'_ _ R.onlnelllluvucup'mlltlh;;:lNBlN% Trternad i =
TAFIEIFIRAFREANaEANERARTE
= N
T N

Petiatka MATERIAL

HANDLERA

Obr. 10 Kontrola stavu supermarketu a Kanban schranky
Fig. 10 Checking the supermarket and Kanban box

3.3 Vyskladnenie dielov material

handlerom na Assembly oddelenie
Material handler Assembly vezme

paletu s vyrobkom, s ktorymisa zasobuje

25

3.3 Removal of the material parts of
heandler Assembly department

Material handler Assembly take range of
products, which are supplied by CMC
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montaz projektu CMC 32 Way z pozicie,
ktort uréuje FIFO tabula. Umiestni
materidl do zény pri projekte CMC 32
Way.

Zmeni stav na FIFO tabuli v
supermarkete po odobrati palety. Vezme
prvy mozny zetéon z prislusného dielu z
lavej strany liSty a odlozi do schranky
poradové ¢islo. Posunie nasledujici zeton
na predni poziciu — do lava - Obr. 11.
Nasledne vezme Kanban kartu z palety a
umiestnit’ ju do Kanban schranky pri FIFO
tabuli.

assembly 32 Way of the position as
determined by the FIFO board. Place the
material in the project area CMC Way 32.

Will the state of the FIFO board in a
supermarket after the withdrawal of the
pallet. He takes the first token of the
possible cut in from the left bar and
suspended into my serial number. Move
the next chip to the front position - the left-
Fig. 11. Than take a card from Kanban
pallets and place it in the Kanban box in
the FIFO board.

Obr. 11 Zmena stavu FIFO tabule po vyskladneni dielov k projektu
Fig. 11 Change in FIFO board after removal of parts of the project

Po odobrati prvého boxu prevedie
material heandler systémovo kusy zo
supermarketu na Assembly oddelenie.
Material handler umiestni pradzdne palety
na vyznacené miesto vedl'a supermarketu.

3.4 Stiahnutie chybnych dielov
z Assembly oddelenia a spitné
uvol’'nenie do vyroby
Stiahnuty material z doévodu

chybovosti, ktory po urceni dodatkovej
prace bol vytriedeny a spitne uvolneny
auditorom kvality, material heandler
uskladni do supermarketu  na volnu
poziciu pre prislusny diel. Zarovenn zmeni
stav na FIFO tabuli, zasunutim Zetéonu na
prva poziciu - Obr. 12. Systémovo
preskladni material do zony pri projekte.

26

After removal of the first box through the
material systematically heandler pieces
from the supermarket to
Assemblyoddelenie.  Material ~ handler
located empty pallets to show the position
next to the supermarket.

3.4 Withdrawal of defective parts of the
Assembly department and re-
release to manufacturing
Withdrawn due to material error, a

determination that additional work has

been sorted and re-released auditor quality
material heandler store to the supermarket
on a free position for the works. It also
changes the state of the FIFO board,
inserting the token to the first position -

Fig. 12. Systemically storing material in

the project area.
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Obr. 12 Zmena stavu FIFO tabule po spdtnom uvolnent dielov
Fig. 12 Change the FIFO re-release plate parts

4  PRINOSY DOSIAHNUTE 4 BENEFITS ACHIEVED BY
APLIKACIOU SYSTEMU APPLICATION OF KANBAN
KANBAN

After application of the principles of

Po aplikédcii  principov  systému Kanban production situation looks like.

Kanban stav vyroby vyzerd nasledovne.
Vo vyrobe nedochddza k =zastaveniu a
opiatovnému spusteniu vyrobnych liniek.
Vyrobné linky a zariadenia vyrabaji
plynulo. Negakaju na zdihavé zorad'ovanie
a pridel'ovanie objednavok. Vyrabaju na
zéaklade signalu, ktorym je Kanban karta.
Nedochadza k plytvaniu kapacit, ¢i uz
operatorov, alebo zariadeni. Vytvorili sa
podmienky na zosuladenie procesu.
Kanban karty definuju poradie a priority
pre vyrobu na Moldingu. Material handler
Moldingu presunie komponenty uloZené na
paletach z oddelenia Molding a ulozi ich
na oddelenie Assembly do supermarketu.
Poradie palety vizualne ozna¢i na FIFO
tabuli. Zarovenn vyzdvihne Kanban karty
z Assembly Kanban zony. Vrati ich na
Molding do Kanban schranky. Planovac
Moldingu, na zaklade vratenych Kanban
kariet, vystavi vyrobné objednavky.
Material handler Assembly zasobuje
jednotlivé projekty potrebnym materialom
z Kanban zony podla vyrobného plana a
potreby. Zaroven prevedie komponent zo
zony supermarketu na CMC 32 Way
projekt. Cielom je znizovat’ Kanban karty,
ktoré su v obehu, a tym viac zosuladit’
vyrobu na vyzvu zakaznika.

27

The production does not stop and restart
production lines. Production lines and
equipment are produced continuously. Do
not wait long for sorting and allocation of
orders. Produce the signal, which is a
Kanban card. There is no wasted capacity,
whether operators or equipment. Created
the conditions for the  reconciliation
process. Kanban cards define the sequence
and priorities for the production of
Molding. Molding Material handler moves
the components stored on pallets of
Division Molding and saves them to
separate the Assembly to the supermarket.
The order of visual range indicated on the
FIFO board. It also picks up a card from
Kanban Assembly to Kanban zone. Return
to Molding them into Kanban box.
Molding planner, returned to the Kanban
cards issued production orders. Material
handler Assembly supplying individual
projects necessary materials from areas
under Kanban production plan and needs.
At the same time through the component
area of the supermarket for 32 CMC Way
project. The aim is to reduce the Kanban
cards are in circulation, and thus bring
more production to the customer's call.
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5 ZAVER 5 CONCLUSION

Hlavnym cielom systému Kanban je The main objective of Kanban is at
na kazdom stupni vyroby podporovat each stage of production support "the
,»vyrobu na vyzvu”, ktora umoznuje bez production of the call, which allows no
vacsich  investicii redukovat  zasoby more investment to reduce inventory and
a zlepSuje presnost’ plnenia terminov. Aby improve accuracy of performance dates.
toto bolo mozné dosiahnut’, musia sa uz pri To achieve this it must already Production
navrhu  vyrobnej dispozicie vyvazit Layout design production capacity balance
vyrobné kapacity (tvorba rodin pribuznych (creating families of related products,
vyrobkov, zaistenie pravidelného odberu ensuring regular collection and of
1 vyroby, pouzitie principov skupinovej production, technology using the principles
technolodgie a pod.) S vyvazovanim vyroby of the group and so on.) In balancing the
sa musi zac¢inat’ vo finalnej montazi. [5] production must begin in the final

Obide sa tak tazkopadne centralne assembly. [5]
planovanie a riadenie, vyroba a dopravuje Bypassed so cumbersome central
sa len to, ¢o je pozadované. Zakaznikom je planning and management, production and
kazdy nasledujici proces (NOAC — Next shipping only what is required. Each
Operatiom As Customer). [5] customer is following the process (NOAC

— Next Operatiom As Customer). [5]

Prispevok vznikol ako sucast rieSenia grantovych projektov VEGA ¢. 1/0864/10 Navrh
modelu integrovaného dopravného systému nerastnych surovin riadeného informacnym
systemom s implementdciou zelenej logistiky, VEGA ¢.  1/0095/10 - Vyskum podmienok
ovplhyviujucich degradaciu a znizovanie Zivotnosti konStrukcnych casti  hadicovych
dopravnikov s vyuzitim progresivnych matematickych a simulacnych metod pre zvysenie ich
spolahlivosti a APVV projektu ¢. SK-SRB-0034-09 Navrh logistického modelu tazZobného
podniku s aplikaciou principov dopravnej a reverznej logistiky.
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