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Abstract: The purpose of the paper is to give a brief overview of the conditions, approach-
es and prospects of production control and monitoring of manufacturing industry through
implementing information systems for optimizing the manufacturing process and to pro-
vide an answer to the question of the specificities for successful management of a ma-
chine manufacturing enterprise through integrated software solutions. New integrated IT
solutions based on the newest business management trends and information technologies
that includes tools for management of the production and materials, as well as inventory
planning, allocation of production resources, process analysis and production organization
leads to improvement of the efficiency of business management and production manage-
ment processes in manufacturing industry.

Key words: Production Control, Monitoring, Manufacturing Industry, Optimizing.

Pe3rome: Cratusta npeacrtaBs aHaim3 Ha yCJI0BUSTa, NOAXOANTE M NePCrnekTUBUTE 3a yri-
paBJieHUe Ha rpon3BOACTBOTO B MALUMHOCTPOEHETO YPE3 BHEAPSIBAHETO Ha MHGHOPMAaLIMOH-
HU CUCTEMM 33 ONTUMU3NPAHE HA MPOMN3BOACTBEHMS MPOLIEC M ONPEAETISIHE HAa 0COOEHOCTUTE
rnpy yrnpaBaeHUETO Ha MallMHOCTPOMUTE/THOTO MPOMN3BOACTBO YPE3 UHTErPUpPaHn CopTyEPHM
peLUeHunsi, KomTo ca bazmpaHn Ha CbBPEMEHHUTE BU3HEC npouecu n MHGOPMaLUNOHHN TEX-
HOJIOrUn M BKJIKOYBAT MHCTPYMEHTU 3a MBKAaBO yrpaBJIEHNE Ha TEXHMYECcKaTa noAroToBKa
Ha rnpon3BoACTBOTO, CaMOTO rpOM3BOACTBO M MPOLECUTE Ha CHabgsiBaHe C Matepuann m
rnpoaax6m Ha rpoagyKTUTE, KOETO MoBulLUaBa €pEeKTUBHOCTTa Ha 6u3HecC rpolecnTe B Ma-
LUNHOCTPOEHETO.

KnroyoBn paymmn: YrpasrieHune Ha [1pon3BoACcTBOTO, MalumHocTpoeHe, WIHTerpupaHu
copTyepHu cucremu.

JEL Classification: 11, L16, |23

I. Introduction

Every business, notwithstanding its scale
and phase of development, needs infor-
mation. The process of management deci-
sion making is not always supported by the
required information. This requires that
more attention be paid on the activities of
collection, processing, storing and using
information adequate to the management
needs (Glnther & van Beek, 2003).

I. BbBeaeHue

Bcekn 6u3Hec, HE3aBMCMMO OT HEroBuTe
Mawabun M eTan Ha pa3BUTUE, Ce HyXAaae
OT MHGOopMaums. BaeMaHeTo Ha ynpaBfieH-
CKM pEeLlleHMs] HE BMHArm € OCUIypeHo C
HeobxogmmaTa nHpopmauunsa. ToBa Hanara
npakTukarta ga obpblia BHMMaHWE Ha Aewn-
HoCTUTe No cbbupaHe, obpaboTBaHe, Cbx-
paHsiBaHe W M3Mos3BaHe Ha aJeKBaTHa 3a
HYXAWUTE Ha ynpaBneHMeTo MHdopMauus
(Ginther & van Beek, 2003).
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For the purpose of helping the managers
use their best abilities for high quality de-
cision making, the required information
should be provided promptly, at the ad-
equate place and in the appropriate form.

The fast development of business manage-
ment software in the recent years has con-
tributed to the increase of the efficiency of
many enterprises. The use of specialized
software intended for the process control
in production companies with different or-
ganizational and territorial structures con-
tributes to the flexible management of the
technical preparation of manufacture, the
manufacture itself and the processes of
material supplies and product sales (Ne-
dyalkov, 2010).

These complex integrated systems have
many advantages. First, they provide to
the management a complete overview of
the corporate resources and processes
running in the company, at any time, via
a single interface. Second, they contribute
to the optimization of resources and allow
minimizing stock and more efficient per-
sonnel management (Peltonen, 2000).

Integrated information systems attract-
ed considerable attention in the business
world at the turn of the millennium. De-
spite the sizable investments involved,
these software packages were a break-
through, where they were installed by a
vast majority manufacturing firms (Olhag-
er & Selldin, 2003). After the initial excite-
ment, however, an increasing number of
managers have started to complain about
the shortcomings of these systems. The
main critique is that integrated informa-
tion systems impede making changes to
new product development and introduc-
tion process of an organization in a dy-
namic business environment. Over the
past couple of decades, much focus has
been placed on creating models on how
products are “defined and documented” in
information systems.

The purpose of this paper is to make a
short analysis of the terms and conditions,
approaches and prospects related to the
successful management of machine man-
ufacturing by implementation of complex

3a Aa MOXEe MeHMAXbpUTe Aa M3Mon3BaT
MaKCMMaJ/IHUTE CM Bb3MOXXHOCTM 3a B3eMa-
He Ha KauyeCTBEHW pelleHusl, Heobxoanma-
Ta M MHdopmaumsa Tpsabea ga 6bae ocu-
rypeHa B TOYHMS 4ac, Ha HeobXxoaAMMOTO
MSICTO M B moaxoasiuwaTta dopma.

Bbp30TO pa3BuTUE Ha codTyepa 3a ynpa-
BNneHne Ha busHeca npes nocnegHuTe ro-
OVHW MOMOrHa Ha MHOro NpeanpuaTus Aa
noBuLLaT cBOATa eEeKTMBHOCT. M3non3ea-
HETO Ha cneumanusvpaH codTyep npea-
Ha3HayeH 3a yrnpasJfieHMe Ha npouecuTe
B MPOM3BOACTBEHN KOMMAHUWU C Pas3IUYHU
OpraHM3aunoHHU U TEpUTOpUaNHU CTPYyK-
Typu crnoMara 3a rbBKaBO yrnpasfieHMe Ha
TexHu4yeckaTta MOArOoTOBKa Ha MpoOM3BOA-
CTBOTO, CaMOTO MPOM3BOACTBO M MpoLecu-
Te Ha CHabasiBaHe C MaTepuanu n Npoaax-
61 Ha npoayktute (Nedyalkov, 2010).

MpeguMmcTBaTta Ha Te3M KOMMAEKCHU MH-
TerpMpaHm CMUCTeMM ca MHoro. Ha nbpBo
MSICTO AaBaT Ha MEHUOXMbHTA LSSI0CTEH
nornes Bbpxy KOpnopaTMBHUTE pecypcu u
npouecuTte, NpoTuyawim BbB upMaTta, BbB
BCEKN eANH MOMEHT, Npe3 eAnH eANHCTBEH
nHTepdelic. Ha BTopo — cnomaraT 3a onTu-
MU3NPAHETO Ha pecypcuTe M No3BOoNsiIBAT
OorpaHuM4yaBaHe A0 MMHMMYM Ha CK/1afgoBuTe
HaANMYHOCTWN, KaKTO M 3a Mo-eeKTUBHOTO
ynpaBneHune Ha cnyxutenute (Peltonen,
2000).

NHTerpmpaHuTe MHPOPMALMOHHN CUCTEMM
NpUBASKOXa 3Ha4YNTEIHO BHUMaHWe B CBe-
Ta Ha bu3Heca B Ha4ano0To Ha XMIS40/1eTHn-
e€T0. Bbnpekn HeobxoanMMUTE 3HAUUTENHMU
WHBECTULUNM Te3n cohTyepHU CUCTEMMU Ha-
npasuxa NpobmB B MHOro NPON3BOACTBEHM
dupmu, kbaeto 6saxa BHegpeHu (Olhager
n Selldin, 2003). Cneg nbpBOHa4yasHUSA
nHTepec obaye, MHOMO MEHUAXbPU 3aMnoy-
Haxa ga ce onfaakeaT OT HejocTaTbuuTe
Ha Te3nm cuctemm. OCHOBHMAT npobnem ce
OKasa, ye uHTerpmpaHute nMHbopMaLmoH-
HW CUCTEMM BB3NPENATCTBAT BHACAHETO
Ha NPOMEHM B MPOU3BEXAAHMUTE NPOAYKTMU
N BbBEXAAHETO B MPOM3BOACTBO Ha HOB
NpoAYyKT, KOETO e HeaoCTaTbK B CbBpe-
MeHHaTa AMHaMn4yHa 6usHec cpepa. lNpes
nocneaHnTe HSKOSIKO FOAMHWU MHOMO YyCW-
NS ce BNOXKnxa B Cb34aBaHETO Ha MoAenu
3a TOBa Kak NpousBexaaHuTe NpoaYyKTHM ca
,NpeaAcTaBeHn U [AOKYMEeHTUpaHu" B WH-
dhopMauMoOHHUTE CUCTEMMU.

Llenta Ha pnapeHaTa paspaboTka e ga ce
HanpaBM KpaTbK Mpernea Ha yc/loBUATa,
noaxoauTe W MepcrnekTuBUTE npen ynpa-
B/IEHMETO Ha MALIMHOCTPOUTESTHOTO Mpo-
N3BO/CTBO 4Ype3 BbBEXJaHe Ha KOMIeKc-
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integrated information systems for pro-
cess control.

II1. Literature review

Integrated information systems are mod-
ular software packages that integrate a
firm’s business functions around a com-
mon database and standardized processes
that are configured to fit the needs of the
user organizations (Ranganathan & Brown,
2006; Sasidharan et al., 2012). Substan-
tial research efforts have been directed to
this special category of enterprise soft-
ware. The notorious failures of some of the
early implementations (see examples in,
e.g., Robey et al., 2002) gave rise to much
research on the typical pitfalls and success
factors of implementing information sys-
tems (for reviews and recent examples,
see, e.g., Karimi et al., 2007; Seddon et
al.,, 2010; Berente & Yoo, 2012; Sasid-
haran et al., 2012; Yeh & Xu, 2013). The
variability in the outcomes of the imple-
mentations also motivated broad research
on integrated information systems overall
performance effects (Harris & Davenport,
2006; Ranganathan & Brown, 2006; Hen-
dricks et al., 2007) and end users’ assimi-
lation of the implemented systems (e.g.
Boudreau & Robey, 2005; Bendoly & Cot-
teleer, 2008; Saeed et al., 2010; Xue et
al., 2011).

Over time, the studies on integrated infor-
mation systems have also started to cover
more specialized tools, such as customer
relationship management, manufacturing
planning, advanced production scheduling,
supply chain management, and sourcing
software (Bendoly et al., 2008; Rai & Horn-
yak, 2013). This trend has been motivated
by practical considerations, as firms have
increasingly implemented standalone soft-
ware (Deloitte, 2010; Fauscette, 2013).
Although most firms do not have plans to
abandon completely their integrated infor-
mation systems, many have implemented
standalone tools to replace some function-
ality of their information systems (Ganly &
Montgomery, 2012).

Because integrated information systems’
inflexibility is the most often cited reason
why managers consider replacing them
with other solutions (Ganly & Montgom-
ery, 2012), this study analyses the terms

HW UHTErpupaHun MHOOPMaALIMOHHN CUCTEMM
3a yrnpaB/ieHne Ha npouecuTe.

I1. JinTtepaTypeH npernep

WHTerpmpaHunte wnHMOOPMALMOHHM CuUCTe-
MW Ca MOAY/HM CODTYEepHM MakeTu, Kow-
To obeamHsBaT 6bmusHec npouecuTe B e4HO
Npou3BOACTBEHO npeanpustne B obLwa
6aza gaHHW M MpoLlecu, KOMTO ca HacTpo-
€HW Cropea HYXXAWTe Ha opraHu3auuuTe,
konto ca ru BHegpwim (Ranganathan &
Brown, 2006; Sasidharan et al.,, 2012).
3HAYNTENHN YCUINSA Ca HAaCOYEeHM KbM Tasmn
cneuwvanHa karteropusi Ha 6usHec codTy-
epa 3a Aa ro ycbBbpluieHcTBaT. [TbpBOHa-
YaslHUTE Heycrnexm Ha HAKOWM OT MbpBuUTE
BHeapeHn TakmBa cuctemm (Robey et al.,
2002) noBenoxa A0 3acuiiBaHe Ha yCcunus-
Ta 1 onpegensHe Ha akTopuTe 3a ycrnexa
Ha npuiaraHe Ha WUHTerpupaHuTe MHQop-
MauMoHHM cuctemm (Karimi et al., 2007;
Seddon et al., 2010; Berente & Yoo, 2012;
Sasidharan et al., 2012; Yeh & Xu,2013).
MpomMeHNMBOCTTa B ycnexa OT BHeapsiBa-
HUSATA Ha MHTerpMpaHnTe NHHOPMaLMOHHM
CUCTEMM MOTUBMPA AETAWSIHUTE aHanu3mn
3a edekTnTe 1 nonsute ot Tax (Harris &
Davenport, 2006; Ranganathan & Brown,
2006; Hendricks et al., 2007) 3a KpalHu-
Te notpebutenu (e.q.,Boudreau & Robey,
2005; Bendoly & Cotteleer, 2008; Saeed
et al.,, 2010; Xue et al., 2011).

C BpemMeTO 3ano4yHaxa ga ce cb3jasaTt M
no-crneunannsmpaHm copTyepHU NPoaYyKTH
obcnyxxBawm KpariHUTE KJIMEHTU 1 4oCTaB-
UMLK, MHTErpMpaHe Ha ornepaumMmnTe CBbP-
3aHM C MaTepuasHUTe aKTMBM (CKIa4o0BM
onepaumn) n onepaummnTe CBbp3aHN C A0C-
TaBKaTa M TPaAHCMOPTMPAHETO Ha CypOBU-
HU 1 npoaykTn (Bendoly et al., 2008; Rai &
Hornyak, 2013). Ta3u TeHaeHuUns 6e motu-
BUpaHa C yBesiMyaBaHe Ha noaobHu BHea-
psiBaHMSI B MNPOM3BOACTBEHUTE Mpeanpu-
atna (Deloitte, 2010; Fauscette, 2013).
Bbnpeku, ye noBe4eTo NpeanpusaTus He ce
OTKaszaxa OT ycunusaTa MNo BHeApSBaHETo
Ha WHTerpMpaHmTe UHMOOPMALMOHHN CUC-
TEMW 3a YacT OT bM3HEeC npouecuTe cu 3a-
NIOXMXa Ha cneunanmsmpaHunTe copTyepHn
npoayktn (Ganly & Montgomery, 2012).

B noBeuyeTo cny4dan ninncaTta Ha MBKABOCT
Ha WHTErpunpaHuTe MHCbOpLI,VIOHHVI cucre-
MM € NpunynHaTa 3a 3aMdHaTa UM Crnopen
NMnoOBEYETO MEHUOXXbPWU Ha MNMPOU3BOACTBE-
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and conditions, approaches and prospects
related to the successful management of
machine manufacturing by implementa-
tion of such systems.

The connection between Product Devel-
opment and Manufacturing logically falls
within the New Product Development and
Introduction (NPDI) process of an organi-
zation. A common language connecting
the functions within the NPDI processes
is needed and, once established, it can
be used within and across the integrated
information systems (MESA International
white paper, 2104). These systems will
eliminate the need to transform product
information manually, starting with the
development processes, into manufactur-
ing processes that are consistent across
regions or manufacturing facilities. They
will enable increased efficiency, productiv-
ity and quality of products as well as agil-
ity across the enterprise. The following
benefits are a few examples that illustrate
the magnitude of the opportunity:

e Reduction in search time for data
- Estimates of time spent looking
for data in the NPDI process range
from 20 percent to 50 percent be-
cause data is not centralized, is not
in a standard format and often is not
electronically available to all parties;

e Reduced time to create master reci-
pes;

e Shortened manufacturing planning
and site sourcing processes - Plan-
ning processes typically require site
level knowledge of what materials
can be used and what equipment
constraints can be met.

III1. Specificities of production prepa-
ration management

Management of machine manufacturing is
the most complex case of production man-
agement.

As a rule, machine manufacturing industry
produces items with complex hierarchic
structure. These items are usually multi-
variant on all levels of production. In dif-
ference to the chemical industry where
the product has its process route from the
raw material to the end product, in ma-
chine manufacturing every assembly, part

Hn npeanpuaTtnsa (Ganly & Montgomery,
2012). To3n maTtepman aHanmsupa ycro-
BUSATa, noaxoaute W repcrnekTMBuTe 3a
yCNewHo ynpaBneHne Ha MalWHOCTpPOU-
TENHOTO NMPOU3BOACTBO C Te3U COMDTYEPHU
peleHus.

O6buKHOBEHO B efHO MPOM3BOACTBEHO
npeanpusaTne nunca Bpb3kKa Mexay npo-
Leca no Cb3gaBaHeTO WM YCbBBbPLUEHCT-
BaHeTO Ha eAuH nNpoAYKT W HEeroBoTo
NpomM3BOACTBO. 3aToBa Cb3[ABAHETO Ha
TakaBa Bpb3Ka € MHOro BaXkHa 3a ycrnexa
Ha TO3M Npouec U peasin3npaHeTo U B UH-
TerpmpaHuTe MHOOPMaLMOHHN cnucTtemm 6u
NOBULUMO 3HAYNTENHO ePeKTUBHOCTTa UM
(MESA International white paper, 2104).
Mo TO3M HaumH LWe oTnagHe Heobxoan-
MOCTT@ OT PbYHO MpEeHacsiHe Ha 3Ha4u-
TenHa nHdopMaumsa oT npoueca no paspa-
6oTBaHe Ha NMpoAyKTa B eTana Ha Heroso
Nnpou3BoACTBO. TOBa LWEe MO3BOM Aa ce
nosnwun edeKTMBHOCTTa, NpoM3BOAUTEN-
HOCTTa M KaAyecCTBOTO Ha NPOAYKTUTE, KaK-
TO M MbBKABOCTTA B paMKUTE Ha Npeanpus-
TUETO 1 AoBeae A0 CeaHUTe MoN3u:

e HaMansBaHe Ha BpPeMEeTO 3a TbpCeHe
Ha AaHHW;

e HamansBaHe Ha BpPeMeTo 3a MpecMsi-
TaHe Ha napTuauTe;

e HamansiBaHe Ha BpeMeTO 3a niaHupa-
He Ha NpPOM3BOACTBOTO — MJaHMpaHe
Ha NpOU3BOACTBOTO M3NCKBA HaaNU4n-
€T0 Ha MHdbopMaumsa 3a TOBa KakKBWU
MaTepuann MoraTt ga ce M3nonseaT u
KaKBW OrPaHNYEHMNS] B TEXHOIOTMYHO-
To obopyaBaHe TpsabBa Aa ce B3emaT
B NpeaBua.

III. Oco6eHOCTM Mpu ynpaBJZieHUe Ha
noarotoBKaTta Ha NPou3BOACTBOTO

YnpaB/ieHNEeTo Ha  MaLNHOCTPOUTESHO
MpOM3BOACTBO € HaM-CAOXHUAT Cny4yal Ha
yrnpaBfieHMe Ha NMpou3BoACTBOTO

MalMHOCTPOEHETO, KaTo NpaBwusiio, Npon3-
BeXAa M34eNus CbC CNoXHa NepapxuyHa
CTpyKTypa. Te3m msgenmss 0bUKHOBEHO ca
MHOroBapuMaHTHM Ha BCMYKM HMBA Ha Mpo-
M3BOACTBOTO. 3@ pas/inka OT XMMUYEecKaTa
WHAYCTPUS, KbAETO M3LENMETO MMa CBOM
TEXHOMOrMYEH MapwpyT OT MaTepuana
A0 KpalHUS NpoayKT, B MallMHOCTPOEHe-
TO BCEKM Bb3en, getamn n nonydabpukar
UMaT MHAMBUAYASTHU TEXHOOTMYHM MapLl-
pytv. C Apyrv AyMM, MalIMHOCTPOEHETO
npomsBexaa CNO0XHW MHOrOBapWaHTHU
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and semi-finished product have individual
process routes. In other words, machine
manufacturing industry produces complex
multi-variant products based on complex
multi-variant process routes.

The issue is becoming more complicated
due to the fact that each complex struc-
ture changes in the course of time; the de-
sign specifications and the process routes
change too. Some changes are related
only to the documentation and the fu-
ture manufacture, others refer only to the
manufacture at the given moment. Some
changes affect the whole item, others -
only certain components. Some changes
enter into force immediately, others - from
a specified moment on.

Therefore, manufacture should be man-
aged under conditions of constantly chang-
ing normative base.

The practical implementation requires re-
al-time updating of the normative base. At
any time it must be guaranteed that the
participants in the production involved in
the technological process have up-to-date
information and that the up-to-date infor-
mation about such technological process
is kept only in the process control system
(Etera-soft, 2014).

The experience of the leading companies
developing business management soft-
ware in the recent years shows that the
production management by means of in-
formation system is only possible when the
normative base for the process engineers
is created and maintained in the system
itself (Figure 1). Only if the process en-
gineers create and update the specifica-
tions, technologies, the consumption rates
of materials with the resources of the sys-
tem, it may be expected that the produc-
tion will be managed by means of up-to-
date normative base.

The efficient management of machine
manufacturing requires huge and various
information about items, semi-finished
products, auxiliary materials, tools, equip-
ment, operations, workplaces, consump-
tion rates, notices of amendments. Usu-
ally this whole information is scattered in
numerous flow charts, operational charts
and other process documents (Open data,
2014).

NPOAYKTU MO CJIOXKHM MHOroOBapUaHTHM
TEXHOJIOMMYHM MapLIpyTHU.

MpobneMbT ce yCnoXHsIBAa nopaaun TOBa,
ye BCsIKa CNOXHa CTPYKTypa Ce MpPOMEHS
BbB BPEMETO, MPOMEHST C€ KOHCTPYKTOp-
CkuTe crneunduKaunum n TexXHONOorMYyHUTe
MapwpyTtu. HsSKOM M3MeHeHUs ce OTHAcCsAT
caMo [0 JAOKyMeHTauusaTa v 6baeweto
NpoM3BOACTBO, @ APYrn KacasaT camo npo-
M3BOACTBOTO KbM AafeHus MOMeHT. YacT
OT M3MEHEHMUsITa Ce OTHACAT 4O LUsN0TO U3-
Aenuve, Apyra 4yacTt — caMo A0 AafeHU KOM-
NOHeHTU. EAHN n3MeHeHus BAM3aT B cuna
He3abaBHO, ApYyrn — OT AafeH MOMEHT Ha-
TaTbK.

B pesynTaT, npon3BoACTBOTO TpsibBa Aa ce
yrnpasnsiBa B YC/I0BMATA HA HEMPEKbCHATO
M3MeHsiLa ce HopMaTMBHa 6a3a.

3a na MoXe ToBa Aa Ce OCbLEecTBM Ha
npakTuKa, 3a4b/XXUTENHO YC/I0BME € HOp-
MaTuBHaTa 6asa Aa ce akTyanusupa B pe-
anHo BpeMe. BbB BCEKM MOMEHT y4acCTHMU-
uMTE B MPOM3BOACTBOTO, aHraXXwmpaHu C
TEXHOJIOMMYHMSA npouec, Tpsabsa ga uMart
rapaHumsi, ye pasnosiarat C akTyasHa MH-
dopmMaums, n 4ye aktyanHata nHdbopmaums
3@ TO3W TEXHOJIOrMYeH npouec ce Cbxpa-
HsBa caMoO B cMcTeMaTa 3a yrnpasJfieHue Ha
npouecute (Etera-soft, 2014).

OnuTbT Ha Bogewute Gupmm paspaboT-
Bawm codpTyep 3a yrnpaBieHue Ha busHe-
ca npe3 nocnegHuTe roAnWHM NMokasBa, ye
yrnpaBfeHMeTo Ha MpOM3BOACTBOTO C MO-
MoLUTa Ha MHDOPMALMOHHa CUCTEMA € Bb3-
MOXHO CaMO KoraTo HopMaTuBHaTa 6a3a
Ha TEXHOJI03MTe Ce Cb3haBa M noaabpXxa
B camaTta cucrtema (dwur. 1). Camo ako Te-
XHOJ103MTe Cb34aBaT W akTyanausmpar crne-
uMdbmrKaunumTe, TEXHOMOMMNTE, HOPMUTE 3a
pa3xo4 Ha MaTepuaaun CbC cpeacTBaTa Ha
cucTeMaTa, MoXe Ja ce o4akBa, Yye npoms-
BOACTBOTO Ce ynpas/fisiBa C akTyasiHa Hop-
MaTMBHa 6a3a.

3a pa ce ynpaensiBa e(eKTMBHO Maluu-
HOCTPOUTE/IHOTO MPOU3BOACTBO, € He-
obxoamMma orpomMHa M pa3HoobpasHa WH-
dopmaumsa 3a msgenus, nonydabpukaTtu,
cnoMaraTtefnHm maTepuanu, UHCTPYMEHTH,
obopyaBaHe, onepauun, paboTHM MecTa,
pa3XxoAaHW HOPMU, N3BECTUSA 3a USMEHEHMUS.
O6bukHOBEHO usiiaTa Tasm MHdopMauumsa e
pasnpbCHaTa B MHOXECTBO MapLUpyTHU
KapTu, ornepaumoHHU KapTu 1 Apyrn tex-
HonornyHu gokymeHTn (Open data, 2014).

JaHHnTe TpsaAbBa pa 6baaT npuKaveHu
KbM CbOTBEeTHaTa CTpPyKTypa Ha npoay-
KTa. MHdopMauumaTta 3a crnomaraTesiHuTe
MaTepuann, MHCTPyYMeHTU n obopyasaHe,
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Figure 1. Model of information system implementing the interaction between
the product preparation and the production management

durypa 1. BbTpellHOCUCTEMHO B3aMMOAENCTBUE MEXY NMOAroToBKaTa
Ha NpouM3BOACTBOTO M yrpaB/iIEHNE Ha NMPOM3BOACTBOTO

Data must be attached to the relevant
product structure. Information about
the auxiliary materials, instruments and
equipment, kept in the process docu-
ments, shall be automatically attached to
the product structure (Figure 2). Any real-
time amendment of that information must
update the relevant product structure. At
any time, by opening the content of the
product structure, the production worker
must see in the system up-to-date infor-
mation guaranteed. He/ she should be
sure that the up-to-date information about
such product structure is kept in the pro-
cess control system of the industrial enter-
prise only.

The key for the successful implementa-
tion of a production management system
is to ensure the work of the process en-
gineers within the system as an integral
part thereof. The system must contain the
whole panoply of resources required for
the work of the process engineers:

e To maintain the following processes:

o Design development - develop-
ment of basic non-graphic design
information: product structure,
design specifications, group speci-
fications;

o Forwarding of the tree structure to
the production;

CbXpaHsiBaHa B TEXHONOMMYHUTE AOKYMEH-
TN, aBTOMaTU4YHO TpsbBa Aa ce npuBbpP3-
Ba KbM CTpYKTypaTa Ha npoaykTa (dur. 2)
Bcsako m3MeHeHWe Ha Tas3u MHdopMauus
B peanHo BpeMme TpsibBa Aa akTyanusupa
CbOTBETHaTa CTPYKTypa Ha nNpoaykTa. Bbs
BCEKM MOMEHT NMPOU3BOACTBEHUKDBLT, OTBa-
pAMKM CbAbPXaHWETO Ha CTpPyKTypaTa Ha
npoaykrta, Tpsabea Aa BuXAa B cucteMarta
rapaHTMpaHo akTyanHa uHdopmauns. Toln
TpsibBa Aa 6bAe HAMb/HO CUTYpPEH, Ye aK-
TyasHaTa MHdOpMaums 3a Tasn CTpyKTypa
Ha NpoAyKTa Ce CbXpaHsBa B cMCTeMaTa 3a
yrnpasneHue Ha npouecuTe B MHAYCTpUan-
HOTO NpeanpusaTUE N CaMO B Hesl.

KnoubT 3a yCNeWwHo BHeApsiBaHEe Ha CuUc-
TeMa 3a ynpasfieHMe Ha MpOM3BOACTBOTO
€ ocurypsiBaHeTo Ha paboTaTta Ha TexHo-
N03MTe B paMKUTE Ha cucTeMaTa KaTo He-
pasgeniHa yacT oT Hes. CuctemaTta TpsibBa
0a CbAbpXa LEenus apceHan oT CPeacTsa,
Heob6xoamM 3a paboTa Ha TEXHOMO3UTE:

e [la noaabpxxa cnefHUTe NpoLecu:

0 KoHcTpykTOpCcka pa3paboTtka -
Ccb3gaBaHe Ha 6azoBa Herpaduu-
Ha KOHCTpPYKTOpCKa WHdopmMa-
LuMs: CTPYKTypa Ha wu3genuero,
KOHCTPYKTOPCKM crneundukaumm,
rpynoBu cneumbukaumu;

o [lpepaBaHe Ha CTpyKTypaTa Ha
AObpPBOTO KbM MNPON3BOACTBOTO;

0 W3MeHeHMe Ha CTpyKTypaTa Ha
n3genneTo B pesynaTtaT Ha Mpous-
BOACTBEHW MPaKTUKKN M MO Xena-
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o Change of the product structure in
result of production practices and
at the clients’ request;

o Function available in the product
structure enabling the description
of the sequence of assembly, pro-
cessing and disassembly.

e To generate documents:

Flow chart;

Operational card;

Technical control card;
Equipment card;

Order card;

Instruments card;

Registration of amendments card.

e To maintain functions increasing the
efficiency of the process engineers
work:

O O O O O O

o Standard flow technological pro-
cesses;

o Group flow technological process-
es;

o Library of standard operations;

o Real-time order for equipment de-
sign;

o Calculator of consumption rates
for materials and labour expenses;

o Control on specific operations.

e To be integrated with CAD/CAM sys-
tems - integration means capability
for importing the results from the
work of the CAD/CAM systems in the
control system.

The production control via automated
systems requires that the process tree of
the product represent a design tree with
added elements of the technological pro-
cesses - work in progress, auxiliary ma-
terials, instruments and equipment. Such
additional information changes the design
tree of the product to such an extent that
the changes become ambiguous. General-
ly, machine manufacturing may not create
unambiguous link between the design and
the process tree of the product. There-
fore, within the production control system
independent process tree for the product
should be maintained independently.

HWe Ha KJIIMEeHTUTE,

0 Hanuume B CcTpykTypaTa Ha npo-
AyKTa Ha dyHKUMS, No3BoJisiBaLla
[a ce onucea nocnenoBaTesIHOCT-
Ta Ha crnobssaHe, o06paboTka,
pasrnobsiaHe.

e [la reHepupa LOKYMEHTU:
MapwpyTHa KapTa;
OnepaunoHHa KapTa;

KapTa 3a TeEXHUYECKMN KOHTPON;
KapTa 3a ekunupoBkaTa;
KapTa 3a nopbukaTa;

KapTa Ha MHCTpyYMeHTUTE;

KapTa 3a perucrpauusi Ha usme-
HeHuATa.

e [la noaabpxa ¢yHKLUMM, NOBMULIABA-
WM Npon3BOAMTENHOCTTa Ha paboTa-
Ta Ha TexHono3uTe:

0 TuNoBM MapLpyTHM TEXHOAOTrNY-
HM Npouecw;

o0 [pynoBun MaplpyTHU TEXHOAOTNY-
HW Npouecw;

o0 bubnnoteka oT TUNOBM onepa-
Lnn;

o [lopbyka B peasiHO BpeMe 3a rnpo-
eKkTupaHe Ha obopyzaBaHe;

KankynaTtop Ha HOpMM 3a pa3xoj
Ha MaTepuanu 1 pasxoa Ha TpyA;

0 YnpasneHue Ha cneunduyHm one-
paumu.

e [la ce nHTerpmupa cbc CAD/CAM cuc-
TEMU — MHTErpaumsitTa o3HayaBa Bb3-
MOXHOCT 3@ MWMMNOPTMPaHE Ha pe-
3yntatute oT pabortata B CAD/CAM
CUCTEMUTE B CMUCTeMaTa 3a ynpasne-
Hue.

3a Ja ce ynpaBnsiBa Npou3BOACTBOTO C
nomMowiTa Ha aBTOMaTM3MpaHa CUCTEMA €
HEOb6X0AMMO TEXHOJIOTMYHOTO AbPBO Ha
NpoAyKTa Ja npeacTaBnsiBa KOHCTPYK-
TOPCKO AbpBO C AobaBeHM eNneMeHTU Ha
TEXHOMOIMMYHUTE  MNpOoLEeCU-HEe3aBbPLUEHO
NpoOM3BOACTBO, CroMaraTesIHM MaTtepuanm,
WHCTPYMEHTU, eKMnupoBKa. Tasu Jonbi-
HUTEeNHa MHdOopMauMsa AOTONKOBa Npome-
HA KOHCTPYKTOPCKOTO AbPBO Ha Mpoay-
KTa, Yye NpoMeHnTe cTaBaT HEEAHO3HAYHMU.
B obwmsa cnydah B MaAlWMHOCTPOEHETO He
€ Bb3MOXHO Ja Ce Cb3hane eAHO3HayHa
BPpb3Ka MeXAy KOHCTPYKTOPCKOTO U Tex-
HOJIOFMYHOTO AbPBO Ha MNpoAyKTa. ToBa
Hanara, BbTpe B cucTeMaTa 3a yrnpasne-
HMEe Ha MNpOM3BOACTBOTO MNapasenHo Aa
ce nogabpXxa HE3aBUCMMO TEXHOOMMYHO
ObpBO Ha nMpoaykTa.

O O O O O O o

(@]
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Designer's
specification

Designer's
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Necessary
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Process Process
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Process
engineer
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Cost

Production
management

Technical archive
e e

Figure 2. Model of information system unifying the information split into many schedule
and operation maps and other processing documents

durypa 2. Mogen Ha MHPOpMaLMOHHa CUCTeMa, arpermpady nHpopMauns ot rpadpuum,
ornepaumMoHHN KapTn U ApYry TEXHOJOTMYHUN JOKYMEHTH

IV. Production scheduling

Some production management processes
are limited to registration of what hap-
pened by means of warehouse and work-
shop reports. The manager decides how
to proceed further on the basis of reports
and clients’ orders. Figuratively speaking,
the manager tries to move forward while
all the time looking backward.

When management is based on continu-
ous scheduling and rescheduling, the con-
trol system determines what is to be made
and how it should be made, and the man-
ager shall resolve only the problematic
tasks of production (Buttle, 2009).

This is a principally different control lev-
el, which aims to incorporate the policies
and the strategies of the enterprise in the
information model of production manage-
ment.

Scheduling and operative planning play an
important role in machine manufacturing
management.

Scheduling represents planning of the re-

IV. KaneHpgapHO nsiaHuMpaHe Ha npo-
M3BOACTBOTO

HsKOM MpoeKkTW 3a ynpaBfieHWe Ha npo-
M3BOACTBOTO Ce€ oOrpaHuMyaBaT [0 peru-
CTpUpaHe Ha C/y4YnnoTo ce C noMowTa Ha
CKNafgoBM U LeXoBKM oT4eTn. Ha ocHoBaTa
Ha OTYETUTE U KIIMEHTCKUTE MOPbUKU Pb-
KOBOAMTENAT ONpeaens KakBo Aa ce rnpa-
BM No-HaTaTbk. O6pasHO Ka3aHo, PbKOBO-
AVTENAT Ce ONWUTBa [a Ce ABUXM Hanpea,
rnefanku npes uanoTo BpeMe Hasaa.

Korato ynpaBneHMeTO ce OCHOBaBa Ha He-
NpeKbCcHaTO MaaHMpaHe U npensaHupaHe,
cucTeMaTa 3a ynpa/ieHue onpenens Kak-
BO M Kak npeacTton Aa ce Hanpasu, a pbKo-
BOAUTENAT pellaBa camo npobnemHuTe 3a-
Jayun Ha npoussoacTteoTo (Buttle F.,, 2009).

ToBa € NPUHUMMHO pa3/IM4YHO HMBO Ha
ynpaBfieHMe, CBbp3aHO C OTpas3siBaHe Ha
NoONIUTUKUTE U CTpaTernmTe Ha npeanpus-
TUETO B MH(MDOPMALIMOHHMS MOAEN Ha ynpa-
B/IEHWE Ha NPOM3BOACTBOTO.

B ynpaBneHve Ha MalIMHOCTPOUTENHOTO
NPOM3BOACTBO BaXXHa posisi UFPasT KasieH-
[ApHOTO M ONepaTUBHOTO MJaHUpPaHe.

KaneHgapHOTO niiaHupaHe npencrasfisiBa
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quired volumes of components and mate-
rials at the appropriate place and in the
appropriate time for the purpose of com-
plete satisfaction of their demand (Drexl
& Kimss, 1998). As a rule, scheduling is
made through the MRP! standard (Figure
3). Therefore, the production schedule is
elaborated by specifying for each assem-
bly, part and semi-finished product when
the production should start and end, what
quantity should be produced and in which
workshop so that all components are avail-
able at the appropriate place and in the
appropriate time. Each line of this sched-
ule represents “a plan order”.

niaHvpaHe Ha HeobxoaMMuTe KonmM4yecTsa
KOMMOHEHTWM M MaTepuanm Ha HYXHOTO
MSICTO M B HYXHOTO BpeMe C ues MbJHOo
yAoBneTBopsiBaHe Ha TbpceHeTo uM (Drex|
& Kimss, 1998). Kato npasuno, niaHupa-
HeTOo ce NpaBu 4Ype3 ctaHgapta MRP! (dwur.
3). B pe3syntat ce dopmMmmpa KaneHaapeH
nJaH Ha NpPoM3BOACTBOTO, B KOWTO 3a BCSA-
KO CbeAMHEHMe, aeTann v nonydabpukar
Cce yKa3Ba Kora e HeobxoanMo fa 3ano4yHe
M Aa 3aBbpLlUM NMPOM3BOACTBOTO, KaKBO KO-
JINYeCTBO Aa ce Npom3Beae 1 B KoM LeX, 3a
Aa 6baaT BCMYKN KOMMOHEHTU Ha HY>XHOTO
MSICTO U B HYXXHOTO BpeMe. Bcekn pea ot
TO3M NNaH npeacrasnsiBa ,NaaHoOB opaep”.

Stock in the
storehouses

Plan of sales

——

Product
structure

.4

Work in
progress
Workshop
orders
Sale orders

Figure 3. Approach of production planning using MRP standard (TECHNOCLASS, 2013)

durypa 3. MexaHu3bM Ha NlaHMpaHe Ha NPOM3BOACTBOTO MO CTaHaapTa MRP
[TECHNOCLASS, 2013]

Scheduling starts from the remotest or-
der and moves backwards to nowadays.
For each position quantitative balance is
prepared for every day in which the input
or the output for the position is planned.
Elaboration of this balance should take into
account the stock in the storehouses, the
work in progress in the workshops and the
performed orders in the workshops con-
sidering also the scheduled terms for pro-
duction and completion, and plan orders
are issued on deficit (Terry & Neff, 1992).

1 MRP - Material Requirement Planning

MnaHnpaHeTo 3ano4yBa OT Hal-oTAaNneve-

HaTa BbB BPEMETO MOpbYKa M Ce ABUXMU
Ha3aZ KbM JHELWHMs AeH. 3a BCsSKa no3u-
LMS ce CbCTaBs KonM4yecTBeH bHanaHc 3a
BCEKW AEH, B KOWTO Ce MaHupa npuxosna
WM pasxoga 3a nosuumarta. Mpu cbcTass-
HETO Ha TOo3M 6asaHC ce B3UMaT Npeasug
ocTaTbLMTe B CK/IaA0BETE, HE3aBbpLUEHO-
TO MPOM3BOACTBO B LIEXOBETE W U3MbJIHSA-
BaHWTE OpPAEPU B LIEXOBETE, KATO Ce OTYn-
TaT NJaHUpaHUTE CPOKOBE Ha 3aBbpLUBaHE
Ha NpPOM3BOACTBOTO, @ Ha OCHOBAaTa Ha Ae-
duunta ce opmMmmpaT naaHOBUTE opaepu
(Terry & Neff, 1992).

1 MRP - Material Requirement Planning (nnaHu-
paHe Ha MaTepuanHuTe 3anacu)
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V. Application of the APS? standard in
machine manufacturing

In some projects for establishment and
implementation of production manage-
ment systems in a machine manufacturing
enterprise, the schedule is made by using
the APS standard and the practice shows
a number of errors and contradictions in
such an approach (Stadtler & Kilger, 2010).

The use of the APS standard requires com-
pulsory order management of production,
which results in reduction of the cycling
in the lots of parts. As a result of reduc-
tion of the size of lots, difficulties occur in
the management of the flows of materials,
which requires that various compromises
are made (Mihaylov & Vitliemov, 2014).

In machine manufacturing there are many
variants of solutions for elimination of bot-
tle necks in the production and such deci-
sions are made operatively. Concurrently,
the plan is developed for a sufficiently long
period of time based on the production re-
sources, and thus the plan differs from the
reality so much that planning becomes
senseless and is reduced to a list of tasks.

In difference to scheduling, the applica-
tion of the APS standard upon planning
on workshop level shows high efficiency in
distribution of the job orders by machines
upon execution of the workshop orders.

The development of a schedule by using
the APS standard is appropriate for pro-
ductions other than machine manufactur-
ing with short production cycle, which are
order-based in principle.

VI. Manufacturing supervision in ma-
chine manufacturing enterprise

The management with plan orders un-
derlies the manufacturing supervision.
Depending on the operative information
(terms of the orders, provision of materials
for the orders, the situation in the work-
shops), the production supervisor makes
decisions for the issuing of plan orders
(Camuffo & Gerli, 2005). For each order
he/ she is able to see the current deficit of
materials and semi-finished products, the
estimated provision as at the time of work
2 APS - Advanced Planning System

V. MpunoxxeHne Ha APS? ctaHpapTa B
MaLUIMHOCTPOEHEeTOo

B HSAKOM NpoeKTUn 3a Cb3haBaHe U BHeaps-
BaHe Ha CUCTEMM 3a ynpaBJieHNe Ha npo-
M3BOACTBOTO B MALUMHOCTPOUTENHO npea-
NnpuaTMe KaneHaapHUAT niaH ce dopMupa
C u3nonseBaHe Ha craHaapTa APS, kaTo
npakTMkKaTa rMokasBa peguvua rpewwku u
NpoTUBOpeYmns Npu Takbs noaxos (Stadtler
& Kilger, 2010).

M3non3saHeTo Ha cTtaHaapTta APS m3nckea
3a4b/HKUTENHOTO MOPBHUYKOBO YyMNpaBrieHue
Ha NpOM3BOACTBOTO, KOETO BOAM A0 HaMa-
NsBaHe Ha CepuMHOCTTa B MNapTMAUTE Ha
AeTannn. B pe3ynTtaT Ha HaMansBaHe Ha
pasMepa Ha napTuamTe Bb3HWKBAT TPYA-
HOCTW B YNpaB/eHMETO Ha MaTepuanHuTe
NnoTOUW, KOWUTO BOAAT A0 Heo6XoAMMOCT-
Ta Aa Ce NpaBsaT pasIM4yHM KOMMPOMUCU
(Mihaylov & Vitliemov, 2014).

B MalwuMHOCTpoeHeTo MMa ronsiMa Bapw-
QHTHOCT Ha peLleHusiTa Npu OTCTpaHsBaHe
Ha TecHM MecTa B MPOM3BOACTBOTO M TE3M
pelleHns ce B3eMaT ornepaTuMBHO. B cbLio-
TO BpeMe NJaHbT Ce Cb3AaBa 3a A0CTaTbu-
HO AbNbI Nepuoa OT BPEME Bb3 OCHOBA
Ha NPOM3BOACTBEHUS PECcypc, Npu KOETo,
nnaHbT AOTOJIKOBA Ce pasfinyaBa Mo cpo-
KOBe OT peasiHOCTTa, 4ye ce rybu cMucbna
OT NJIaHMpaHe, KaTo TO ce CBex/aa [0 CMnu-
CbUM CbC 3a4au4Mu.

3a pas3nunka OT KajleHAapHOTO njaaHupa-
He npunaraHeTo Ha crtaHgapta APS npu
nJaHMpaHe Ha HUBO LEeX MokasBa BMCOKa
edeKTMBHOCT Npun pasnpenesieHMe Ha pa-
60THMTE HapsAM NO MalMHW MPU U3NbJIHE-
HMe Ha LEexoBUTE opaepu.

Cb3naBaHETO Ha KaneHgapeH njaH Cc u3-
rnos3eBaHe Ha cCTaHgapta APS e yaayHo
npn HeEMaWMHOCTPOUTENHN MPOMN3BOACTBA
C KpaTbK NMpomn3BoACTBEH LUUKbBJT, KOUTO Ca
MOPBYKOBWM MO NPpUHLIAM.

VI. AucneumpaHe Ha Npou3BOACTBOTO
B MalWMHOCTPOUTEJIHO NpeanpusaTue

YnpaB/ieHNEeTo C NnaHOBU OPAEPU € OCHO-
Ba 3a AMCneYyMpaHe Ha NpoM3BOACTBOTO. B
3aBUCUMOCT OT ornepaTuBHaTa MHdopMa-
uMa (CpokoBe Ha opaepuTe, MaTepuasHa
OCUTYPEHOCT Ha opAepuTe, CuTyauusita B
LleXoBeTE), ANCMeYepbT Ha NMPON3BOACTBO-
TO B3eMa peLleHNs 3a NyCcKaHe Ha N1aHoBU
opaepn (Camuffo & Gerli, 2005). 3a Bce-
KW opAep Tol BMxAa TeKYLLNA AedULUNT Ha
MaTepuanu u nonydabpukatn, o4akBaHOTO
ocUrypsiBaHe KbM MOMEHTA Ha 3aro4yBaHe

2 APS - Advanced Planning System (cucrtema 3a
[eTauniHO NnaHupaHe)
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commencement, the possible redirections
of deficit materials, the loading and the re-
source equipment as a function of time.

The supervisor shall issue the order, whose
actual execution shall start within the next
3-5 days. Upon confirmation, plan orders
will become workshop orders and shall
become compulsory for execution in the
workshop.

The plan orders and workshop orders for
a particular workshop represent the plan
of the enterprise (Figure 4). The work-
shop may actually execute only workshop
orders. Thus the management strategy
specifying what should be produced and
when it should be produced with accuracy
of 3-5 days is determined on corporate
level by taking into account the interests
and the policies of the enterprise in gen-
eral.

Stock in the
storehouses

Work in
progress

Plan of sale

Product
structure

Ha paboTaTa, Bb3MOXHMWTE NpeHaco4YBaHus
Ha AedUUMTHU MaTepuanm, HaToBapBaHe-
TO N pecypca obopyaBaHe KaTo QyHKUUS
Ha BpeMeTO.

JncnedepbT Nycka opaepa, KOMTO peanHo
3arno4yBa Aa Ce M3MbJIHABA B paMKUTE Ha
cnepsawmnTte 3-5 gHu. Cnep notBbpXkKAa-
BaHe NJlaHOBUTE OpAepu ce npesBpbluaT B
LLeXOBWM M CTaBaT 3a4bJ/IKUTENHN 3@ U3NDbI-
HeHWe B uexa.

MnaHoBUTE M LEXOBUTE OpAepu 3a KOH-
KpeTeH uex CbCTaBnsBaT nnaHa Ha npea-
npuaTneto (gur. 4). LUexsvT peanHo Moxe
Aa W3NbJiHABa caMo uexoBwu opaepwu. o
TakbB HauuWH, CTpaTerusaTa Ha ynpasne-
HVe, 3aKk/loyaBalla ce B 3ajaHue KakBo,
Kora Aa ce npomssexaa C TOYHOCT 3-5 AHu
Ce onpeens Ha KOpnopaTMBHO HMBO C OT-
yMTaHe Ha MHTepecuTe U MOUTUKUTE Ha
npeanpuaTUEeTO KaTo Usno.

lMpakTukaTa rnokassa (Mihaylov &
Vitliemov, 2014), 4ye BbBEXAAHETO HAa UH-
(OopMaLMOHHN CUCTEMU 3@ YyMpaBneHue

Workshop
orders

Figure 4. Workshop plan and its updating (TECHNOCLASS, 2011)
durypa 4. lNnaH Ha uexa n HeroBaTa akTyanusaumnsa [TECHNOCLASS, 2011]

The practice shows (Mihaylov & Vitliemoy,
2014) that the implementation of informa-
tion systems for production management
in machine manufacturing enterprises re-
sults in reduction of the work in progress
by about 25% and in increase of the pro-
ductivity by up to 10%.

Until the implementation of such system,
the production was always “overloaded”,
there was no objective idea in what phase

Ha NMpPoOW3BOACTBOTO B MalUMHOCTPOUTENHU
npeanpusaTMa BoAM A0 HaMaslsiBaHe Ha He-
3aBbpLUEHOTO NPON3BOACTBO 0KOJ10 25% 1
noBuMLlaBaHe Ha MPOM3BOAUTENIHOCTTA A0
10%.

[Jlo BHegpsiBaHeTO Ha nogobHM cucTemmu
NnpoM3BOACTBOTO € 6mno BMHaArn ,NpeHa-
TOBapeHOo", HMKOW He e uMan 06eKTUBHAa
npeacTtaBa Ha KakbB eTan Ha M3nbJIHEHNE
ce e HaMMpasna nopbyKkaTa, He3aBbpLUEHO-
TO NPOM3BOACTBO € 6MN0 HeynpasisieMo,
Tbl KaTO Ce e pbKOBOAWIIO OT UHTEpecuTe
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of implementation the order was, and the
work-in-progress was uncontrollable be-
cause it was driven by the interests of the
workshop and not by the interests of the
enterprise.

VII. Conclusions

Increasing complexity continues to be one
of the biggest challenges facing manufac-
turing today that operates in an environ-
ment of change and uncertainty. In prac-
tice, the reconfigura tion work is generally
considered onerous, as one must pay at-
tention to the numerous interactions be-
tween the integrated features that are
used across the organisation, a fact that
has led many firms to avoid changes as
much as possible. Moreover, all changes
must fit the data structures and logic of
the software, limiting the options for rede-
sighing processes.

This study has provided an answer to the
question of the specificities for success-
ful management of machine manufactur-
ing enterprise through integrated software
solutions, which are the following:

e the management of machine man-
ufacturing starts by technological
preparation of production, and, rea-
sonably, it is within the management
system of the machine manufactur-
ing and it is impossible to separate it
as a process and to expect success of
management;

e the machine manufacturing schedule
is made every day on the basis of the
MRP standard and, depending on the
type of production, it is rescheduled
on a daily basis (or at least once a
week) and for that reason the work-
shop orders are issued for those
parts, whose production should start
within the next three to five days.

e as the operative planning resolves
tasks connected with workshop re-
sources management, the APS stand-
ard may be used for its implementa-
tion;

e supervision by integrated software
systems has the following advantag-
es:

Ha Lexa, a He OT MHTepecuTe Ha npeanpu-
ATUETO.

VII. 3aknrouyeHume

Cepu1o3HO Npean3BMKaTesnCcTBo, C KOeTo ce
cbnbCcKBaAT  MaLIMHOCTPOUTENTHUTE Npea-
NpUATUA B HaWwM AHWU, PYHKUMOHMpALLM B
cpeda Ha HeCUrypHoCT M AMHAMUYHU Npo-
MEHM e MoBMlaBallaTa Cce CJIOXHOCT Ha
npomsBexaaHuTe msgenus. Ha npakTtuka,
BCSKa efHa NpoMsiHa B MPOM3BOACTBOTO Ce
cumTa 3a obpemeHsaBalla, NnoHexe Tpsibea
Aa ce 06bpHe BHMMaHME Ha MHOIO B3aUMHO
CBbp3aHN €/IEMEHTU OT KOHCTPYKTOPCKOTO
N TEXHONOrTMYHOTO AbPBO Ha MPOAYKTa,
daKT KOWTO MpUHY>XAaBa NOBeYeTo Malln-
HOCTPOUTENHN NpeanpusaTusa ga usbarear
NPOMEHUTE AOKOJIKOTO € Bb3MOXHO. OCBeH
TOBa, BCMYKM MpOMeHW TpsbBa Aa ca Cb-
obpaseHun CbC CTpyKTypaTa Ha AaHHUTE U
BrpageHata 6m3Hec normka B copTyepHaTa

CNCTEMA, KOETO OrpaHn4aBa T€3M Bb3MOX-
HOCTWU.

OcobeHoCTUTe Ha ynpaB/ieHMEeTO Ha MaLln-
HOCTPOUTENHO MNpeanpusiTue ypes WHTer-
pUpaHn copTyepHU pelleHuns ca, ye:

e yrpaB/ieHWETO Ha MallMHOCTpoUTeN-
HO NpPOM3BOACTBO 3arno4yBa OT TeX-
HOJIOrMYyHaTa MNoAroToBKa Ha Mpous-
BOACTBOTO, KaTto e 0B60CHOBaHO, ue
TS Cce HaMuMpa BbTpe B CMCTeMaTa 3a
yrnpasieHMe Ha MaLUHOCTPOUTESTHO
NMpoOn3BOACTBO, KAaTO € HEBb3MOXHO
TS A ce OTAeNN KaTo NMpouec U aa ce
OyYaKBa ycnex B yrnpaB/ieHUETO;

e KaneHAapHWUAT NJiaH Ha MaLIMHOCTPO-
WTENHOTO Npon3BOACTBO ce hopMupa
BCSIKO ileHoHoLWMe no ctaHaapTa MRP,
KaTo B 3aBMCMMOCT OT TuMNa MNpomus-
BOACTBO, TOM Ce npennaHupa exe-
AHEBHO (MNM NOoHe BeAHbX ceaMuy-
HO), NOpaAn KOETO LieXOoBUTEe opaepu
ce nyckaT 3a Te3um AeTannu, 4ueTo
Nnpou3BOACTBO TpsibBa Aa 3ano4yHe B
cnepBalumTe OT TpU A0 MakKCMMyM neT
AHN;

e Tbil KATO OMEpPaTMBHOTO MJaHUpaHe
pelwasa 3ajayn, CBbp3aHW C ynpa-
B/IEHME Ha pecypcuTe Ha uexa, 3a
HEroBOTO OCbLUECTBSABAHE MOXe Aa ce
nsnonssea APS cTtaHpapTa;

e [OMCMEeYMpaHeTo, upe3 WHTerpupa-
HUTE COMTYEpHU CUCTEMU BOAU A0
cneaHuTe NpeanMcTBa:
> noaAbpXXaHe B peanHoO BPEME Ha

nsyepnartenHa uHdopMaums 3a
NMpOM3BOACTBEHUTE PECYPCHU;
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> real-time maintenance of exhaus-
tive information for the production
resources;

> functionality for selection of ap-
propriate resources for imple-
mentation of the process opera-
tions on the basis of data about
the process capabilities, technical
documentation ensured, special
equipment installed and available
instruments;

> functionality for assessment of
the production tasks with a view
to the availability of staff with the
required qualification and authori-
ties;

> functionality for assessment of the

» BB3MOXHOCT 3a M360p Ha nogxo-

ASll pecypc 3a M3MbJIHEHWE Ha
TEXHOJIOMMYHM onepaumm Ha OCHo-
BaTa Ha AAHHM 3a TEXHOJIOMMYHMU
Bb3MOXXHOCTN, OCUIypeHa TexXHU-
yecka AOKYMeHTauusi, MOHTUpPaHa
creuManHa eKUnuMpoBKa, HaslM4yHu
NHCTPYMEHTH;

Bb3MOXHOCT 3a OLEeHKa Ha npo-
W3BOACTBEHM 3aJaun OT rnefHa
TOYKA Ha Hannyume Ha nepcoHan c
n3nckyema kKeanudukaumst n npa-
BOMOLLMS;

Bb3MOXHOCT 3@ OLEHKa Ha npo-
M3BOACTBEHM 3aJayn OT rneaHa
TOYKaA Ha Hannuyme Ha HeobxoaMMMU
nonydgabpukaTM, OCHOBHM M CMoO-

production tasks with a view to the MaraTesiHM MaTepuanu.

availability of the semi-finished
products and basic and auxiliary
materials required.
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