gHIPBUILDING smi.nuos.edu.ua | smi@nuos.edu.ua N22 (2) 2014

MARINE INFRASTRUCTURE UCCJIEAOBAHNA U PASPABOTKU

Vladimir N.
Parsyak
Mapcak
Bnapumup
Huxkundoposu4

Marina B.
Solesvik

ConecBuk
MapwmHa
bopucosHa

VK 332.122
1118

INTEGRATION OF MARINE ENGINEERING AND
INFORMATION AND COMMUNICATION TECHNOLOGY

MHTErPALNA CYAOBOIo MHXXUHUPUHIA -
N A(HOOPMALNOHHO-KOMMYHUKALWNOHHbIX TEXHOJIOIMA

DOI 10.15589/SMI20140208

Vladimir N. Parsyak B. H. Tlapcsk, o-p 9KoH. HayK, mpod.'
vladymyr.parsyak@nuos.edu.ua
ORC ID: 0000-0002-4756-8977
Marina B. Solesvik M.B. Conecuk, PhD, noctnok?
marina.solesvik@hsh.no
ORC ID: 0000-0003-3205-9173

' Admiral Makarov National University of Shipbuilding, Nikolaev
2Centre for Technology, Innovation and Culture, University of Oslo, Norway

' Hayuonanvrulii ynusepcumem xopabnecmpoeHus umenu aomupana Makaposa, 2. Huxonaeg
2[Jenmp mexnono2uu, uHHoO8ayuu u Kyiomypsl, Yuusepcumem Ocno, Hopeeaus

Abstract. The number of interfirm collaborative agreements in shipbuilding increased dra-
matically over the last thirty years. The authors consider the issues related to the tight and
effective cooperation in shipbuilding, i.e. between ship-owner, ship design company, ship-
building yard and its suppliers, and classification societies aimed to build competitive vessels
in terms of quality and price. The authors have compared two approaches to solve this task
realized with the help of information and communication technologies applied in the Nor-
wegian firms. The implications for research and practice are discussed. The avenues for the
further research are presented. The study will be useful for practitioners from the maritime
industries and scholars.
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AHHOTanMsi. ABTOPBI 00palaroTcs K MOCIEACTBUSIM, BEI3BaHHBIM 00bEKTHBHOW HEOOXO1H-
MOCTBIO TECHOTO U () ()EKTUBHOTO COTPYIHUYESCTBA 3aKa34nKa MPOSKTa, HHKUHHPUHIOBOH
KOMITaHUH, CYJOCTPOUTEIILHOTO 3aBOJIa, €T0 KOHTPAreHTOB, KIACCU(PHUKAIMOHHBIX O0IIECTB
JUISL CO3/1aHMsI 0OBEKTOB, KOHKYPEHTOCHOCOOHBIX Ha PHIHKE TI0 KPUTEPHUSIM KauecTBa U IIEHBI.
BrinonHeHO cpaBHEHHE MOJXOIOB K PEIICHUIO ATOW 3aj[aud, peali30BaHHBIX C ITOMOIIBIO
UH(OPMAIMOHHO-KOMMYHUKAMOHHBIX TEXHOJIOTHHI B IPAKTHYECKO# eI TeIBHOCTH HOPBEXK-
cKHX (pupMm.

KiioueBble ciioBa: CyqOCTpOCHHWE, WHXHHUPHUHI, MPOMU3BOJCTBEHHAs KOOIEpalus,
MH(POPMALMOHHO-KOMMYHHKAI[HOHHBIE TEXHOJIOTHH, YIIPaBICHAEC 3HAHUSIMHU.

AHoTailis. ABTOpH 3BEPTAIOTHCS O HACIHIIKIB, BUKIUKAHUX 00’ €KTHBHOIO HEOOXiTHICTIO
IUTIZTHOTO Ta €()EKTUBHOTO CMiBPOOITHUIITBA 3aMOBHHKA MPOEKTY, 1HKMHIPUHTOBOT KOMITaHi1,
CYITHOOYIIBHOTO 3aBOXy, HOrO KOHTPAreHTIB, KJIACH(IKAI[IHHUX TOBapUCTB Ui CTBOPEH-
HS1 00’€KTiB, KOHKyPEHTOCIPOMO)KHUX Ha PUHKY 32 KPHUTEpISIMH SIKOCTI Ta IiHH. Buko-
HAHO CITIBCTABIICHHS MiAXOMIB J0O BHpIMIEHHS Ili€l 3amadvi, peami3oBaHUX 3a JOINOMOTOIO
iH(pOpMaLiHHO-KOMYHIKaliHHUX TEXHOJIOTIH y NpaKTUYHIN IisSUIBHOCTI HOPBE3bKHX (ipM.
KarouoBi ciaoBa: cynHOOyayBaHHS, IHXXHHIPHHI, BUPOOHWYA Koomepallis, iHdopMaiiiHo-
KOMYHIKalliiiHi TEXHOJIOT{, ypaBJIiHHS 3HAHHSIMH.
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Problem statement. Composition and structure of
the factors of material objects production or provision
of services remain the subject of intensive research for a
long time. If we abstract from irrelevant details, we can
notice that the views of our predecessors on this issue
were changing along with the metamorphosis which took
place in relationships which accompanied the processes
of production and distribution of goods. Their relatively
simple forms, even in the emerging machine production
conditions, led to the conclusion that the resources nec-
essary for its organization are: the land (with its bowels),
objects of labor, means of labor, activities aimed at the
transformation of the initial components into the product
(the results of the work), ready for final consumption.
The development of the commodity-money relations ex-
panded this range due to the real capital and the entrepre-
neurial initiative.

Transition to a phase of human development, which
is called “industrial society” (it was accompanied by the
rapid rise of science and technology and their applica-
tions in all the areas of human life), forced to re-evaluate
the role of technology and management. Management
was re-evaluated especially in the context of the exten-
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IocTranoBka mnpodaembl. CocTaB W CTPYKTypa
(haKTOPOB MPOM3BOACTBA MATECPUATBHBIX OOBEKTOB HJIH
OKa3aHWsl yCIYr Ha HPOTSHKCHUH IJIMTEIBHOTO BpeMe-
HM OCTAlOTCS IPEAMETOM MHTEHCHBHBIX HCCIIEIOBAHHH.
Ecnn abcTparnpoBaTbesi OT HECYILIECTBEHHBIX JIeTaJIeH,
MOXKHO 3aMETHTh, YTO B3IISIBI HAIIMX MPEIIICCTBEH-
HUKOB 110 39TOMY IMOBOAY MCHAJIMCH BMECTEC C ME€TaMOp-
($o3aMH, TPOUCXONAIIMMH B OTHOLICHUSX, KOTOPHIC
COIPOBOXKAAIOT IIPOLIECCHl MPOAYLMPOBAHUI U pac-
npezeneHus onar. MIX OTHOCHTENBbHO NPOCThie (GOPMBI,
JlaXe B YCIOBHAX HAPOXKAAIOIIETOCS MAITMHHOTO IPOU3-
BOZCTBA, IPUBEIU K 3aKJIIOYCHUIO, YTO PEcCypcamMu, He-
OOXOMMBIMH IJISl €r0 OPraHW3allu, SBISIOTCS: 3eMIIS
(c e€¢ Hempamm), IpenMETHI TPYyAa, CPEACTBA TPyAa, COO-
CTBEHHO JIESITENILHOCTH 0 MPE0OpPa30BaHUI0 HCXOAHBIX
KOMIIOHEHTOB B H3Jesiie (pe3yibTaT BBHIIIOJIHEHHOU pa-
00TBI), TOTOBOE LTSI KOHEYHOTO OTpebieHus. Pa3BuTue
TOBAPHO-JICHEKHBIX OTHOUICHUH PaCIIUPUIIO 3TOT KPYyT
3a CYET peaJbHOrO KaluTala ¥ MpeIIpHHUMATENbCKOM
WHULMATUBBI.

[epexon k ¢aze pa3BUTHS YeIOBEYECTBA, ITOTY4HB-
nreil Ha3BaHHE «UHIYCTPUANbHOrO ollecTBa» (a OH
COMPOBOXKAAJICS OYPHBIM MOABEMOM HAayKH M TEXHUKH,
MIPUMEHEHHEM HX AOCTHXEHHH BO BceX cdepax >KU3HU
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sion of corporations as a highly effective and therefore
popular procedural and institutional form of business
(though with such danger as managerialism).

The emergence of the microprocessor technology
has revolutionized the human world. This revolution was
so rapid, deep and diverse in its manifestations that the
analysts began to talk about the new information age.
However, it was incredibly short in duration, and then
it was replaced by the knowledge time'. Although this
statement does not seem certain, at least in the statements
of the individual researchers, hardly anyone will dare to
deny the role of this factor is in the fundamental trans-
formation of the economic panorama of the reality which
surrounds us.

Knowledge, — as Reed. R and DeFillipppi R.J. em-
phasize, — is considered to be one of the most important
resources which give competitive advantages to the com-
pany if they are used effectively [1]. Robert Buckman
agrees with them: “The era of companies, focused on
knowledge, began. And in this situation the one is ahead
who managed to concentrate the unformalized intellec-
tual experience within their organization and figured
out how to transfer it from one employee to another”
[2, c. 10].

Moreover, in the increasingly globalized world, the
companies-producers tend to integrate not only the cor-
porate knowledge but also the external one with their
maximum productivity. Actually, it is the work in the
developing business networks, which should provide the
best adaptability to intensive changes in the closest en-
vironment, according to the ideologists of business net-
works and supporters among entreprencurs. However, it
is possible to achieve this goal due to the use of the tools
and procedures that became known as information and
communication technologies (ICT).

References analysis. There is an opinion [3, 4], that
they help to significantly reduce the expenditures for on-
network knowledge management. The experience of the
firms that invested heavily in the development and im-
plementation of the software (applications) based on ICT
confirms it [5, 6], including the automobile construc-
tion and processing industries [7]. It’s beside the point
of the construction engineering industry (at least if you
trust the testimony of Al-Ghassani [8]). The presence of
these contradictions in assessments may indicate that
the knowledge management through information and
communication technologies is not an easy task and it
requires further investigation, especially taking into ac-
count the specific features of certain kinds of activities.
The shipbuilding is among them where the ship engi-
neering participants also seek to coordinate their activi-
ties within the co-projects.

'In the context of this publication, the authors consider knowl-
edge to be the ordered set of useful information which facilitate
solution of the urgent problem (which arose spontaneously or
was formulated by the process or project manager).
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JIOJIel), 3acTaBHJI MO-HOBOMY OLICHHTH POJIb TEXHOJIO-
'y U MeHekMeHTa. [locneanero, — 0coOEHHO B KOH-
TEKCTE pacrpoCTPaHEHHs KOPITOpaLnii Kak Ype3BbIYaiiHO
3¢ EKTUBHOIA, a TOTOMY MOIYJISIPHOH OpraHU3alMOHHO-
nipaBoBoi (opMbI OM3HECa (XOTS U Tasei B cebe Takyro
OMACHOCTb KaK MEHEIKEPU3M).

[NosiBieHMEe MUKPONPOIIECCOPHOM TEXHUKH TPOU3-
BEJIO HACTOSIIYIO PEBOJIOIMIO B YEIOBEYECKOM MHpE.
Hacronbko crpemutensHylo, Iy0OKy0 M pa3HOOOpas-
HYIO B CBOMX IIPOSIBIICHUSX, YTO CIIEIMAIUCTHI 3aTOBOPH-
JI O HACTYIJICHUH HOBOW — WH(OPMALMOHHOH ITOXH.
OpnHaKo, €€ MPOIOKUTENEHOCT 0Ka3ajIach HEBEPOSITHO
KOPOTKOM HOO Ha CMEHY mpHiIa mopa 3Hauuii!. 1 xots
9Ta KOHCTaTallMsl He BBIIISIIUT OSCCIIOPHOM, 10 KpaliHe
Mepe B BBICKAa3bIBAaHUSX OTIEIBHBIX HCCIIET0BaTENCH,
BPSIIT JIU KTO-THO0 BO3BMET Ha ce0sl CMENIOCTh OTPULIATh
POJIb UMEHHO 3TOTrO (hakTopa B (yHIAMEHTAILHOM ITpe-
00pazoBaHNK SKOHOMHYECKOH MaHOpaMbl OKPYKaroIeH
Hac AeHCTBUTEIBHOCTH.

3HaHusA, — nomuépkuBaOT Reed. R wu DeFillipp-
pi R.J., — 10 TIpaBy CYMTAIOTCS OJTHUM U3 CaMbIX BaXK-
HBIX PECYpPCOB, KOTOpPBIC, CCIIH UCHONB3YIOTCS 3 dek-
TUBHO, JaeT (hupMe KOHKYPEHTHBIE npenmytiecTsa [1].
C mumu commpapusyercs Pobepr bakmen: «Hactynu-
Jla 3T0Xa KOMIIaHWH, OPUEHTHPOBAHHBIX Ha 3HAHMS.
U B 3TO# cUTyaluu BIIEpEeAN OKa3bIBAETCs TOT, KTO CY-
MeJl CKOHIIGHTPUPOBATh B paMKax CBOEH OpraHH3alluH
He(OPMaTM30BaHHBIH MHTEJUICKTYaJIbHBIH OMBIT U TO-
HsUI, KaK MepesiaBaTh ero OT OJJHOTO COTPYAHHUKA JIPyTro-
my» [2, c. 10].

Bonee Toro, B ycnoBusix ycuiMBaroleics riodanu-
3aI1H, KOMITAaHUU-TTPOYLIEHTBI CTPEMSTCS C MAKCHMAaJIb-
HOW OT/1auei MHTErPUPOBATH HE TOJIILKO KOPIIOPATHBHBIE,
HO ¥ BHEUIHUE 3HaHMs. DaKTHUECKH pedb HIET O paboTe
B pa3BHBAIOIINXCS OU3HEC-CETAX, YTO JOIDKHO, 110 MHE-
HUIO MX UEO0JI0TOB U CTOPOHHUKOB CPEJTH MTPEATTPUHIMA-
Tesei, 00ecTeunTh HaMITy4IIy o TPUCTIOCa0INBAEMOCTh
K WHTEHCHBHBIM HM3MEHEHHSM B ONvKailllieM OKpyke-
HuH. JlocTIKEeHUEe 3TOH e BO3MOXKHO, OJTHAaKO, OJiaro-
Japsi IPUMEHEHUIO HHCTPYMEHTOB U MPOLIEyp, KOTOPHIE
B COBOKYITHOCTH TIOJIyYHJIM Ha3BaHWE MH(POPMAIMOHHO-
KoMMyHHKaronHsle TexHonoruu (MKT).

Ananuz numepamyput. CyiiectsyeT MHeHUE [3, 4],
410 OJaroapsi HUM yZIaeTcsi CylIeCTBEHHO CHU3UTh pac-
XOJIbl Ha BHYTPHCETEBOE YIpaBieHWE 3HaHUSMH. Ero
MOATBEPKIAET ONBIT (PUPM, KOTOPBIE HHBECTHPOBAIH
3HAYMTENILHBIE CPEJCTBA B pa3paboTKy M MMILIEMEHTa-
LU0 MPOTPaMMHBIX POAYKTOB (MPUIIOKEHHI), Oa3upy-
romuxcs Ha KT [5, 6]. B ToM 4rcrne, B aBTOMOOMIECTPO-
UTETBHOW 1 NepepadaThIBaloIIei IPOMBIIIIIEHHOCTH [7].
3TOro HeJb3sl CKa3aTh O CTPOUTEIHHOW UHIYCTPHH (110
KpailiHell Mepe, €Clii JIOBEepATh CBHJETENBCTBaM AJlb-
Ghassani [8]). Hanuume yka3aHHBIX HPOTHBOpPEUUI

' B KOHTEKCTE 3TOil ITyOIMKaIMHU, aBTOPbI Ha3bIBAIOT 3HAHUEM
YIOPSOYCHHYI0O ~ COBOKYITHOCTb  IOJE3HBIX  CBEACHHIA,
CcOCOOCTBYIOIINX PELICHUIO aKTyaJbHOM 3a1a4ll (BO3HHUKILIEH
CHIOHTaHHO 100 cHOopMYTUPOBAHHON MEHEIKEPOM Iporecca
WIN TIPOEKTA).
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The aim of the article. The desire to examine the
impact of the industrial specific features on the use of
ICT as a means of the knowledge management motivated
the authors to study the topic which is in the title of this
article. We hope it will be useful to project designers and
will not remain without attention of the developers of
corresponding IT-technologies.

Basic material. Marine Engineering is a knowledge-
based intelligent service provided in several stages: a
technical design, a conceptual design, a functional de-
sign; a transitional design and a detailed design [9]. Dif-
ferent software is used for each of them: AutoCAD, TRI-
BON, FORAN, NUPAS and others. The main resource,
mobilized by the specialized design bureaus, is the engi-
neers knowledge. They are divided into:

declared (drawings, specifications, other design doc-
umentation);

private (know-how, expert recommendations, not
patented innovations, experience gained in the develop-
ment of previous projects).

The specific features of exchange of each of the des-
ignated types of knowledge are obvious: if in the first
case it does not cause any trouble, then in the second one
it is determined by the need to use special procedures,
including the conclusion of specific contracts (for ex-
ample, the preliminary contract — on the confidentiality
of information).

We believe it is possible to pay attention to several
distinguishing features of the modern engineering:

1. Application of the computer-aided design systems
in the production of specification, as well as the ex-
panding of the range of means for integration of efforts
through the information sharing within the network and
the knowledge management technologies. [10] In the lat-
ter case we are talking about the influence on the for-
mation, accumulation, interpretation, systematization,
transmit-receive of knowledge. Also they are needed
because:

firstly, there is a need to reduce the duration of the
design work cycle which escalates in an increasingly
competitive environment;

secondly, a lot of ship owners, designers, specialists
of shipyards reside on the territories which are geograph-
ically distant from each other and are in different time
zones (for example, Greece—Netherlands—China);

thirdly, customer is able to change some require-
ments of the specification online. They may be needed as
a result of the modernization of regulations? or mistakes
made by the developer which entails making amend-
ments in the already completed design work fragments
even on a single-type vessel.

2 Especially if there is a long period between the issuance of
specifications and the completion of the designing preproduc-
tion (there were cases in which it reached a few years during
the global shipbuilding boom) [12].
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B OLIEHKAaX MOXET 03HA4aTh, YTO yNpaBlIeHHE 3HAHUAMU
MOCPENCTBOM  MH(OPMALMOHHO-KOMMYHHKAIIMOHHBIX
TEXHOJIOTHH — JalieKo He IpocTas 3aj1ada U Tpedyer
JOTIONTHAUTENBHBIX HcclenoBanuii. Tem Oomee, ¢ y4ué-
TOM 0COOEHHOCTEH TeX WM UHBIX BUIOB JAEATEIbHOCTH.
B ux uncie — cynocTpoeHue, Iie y9aCTHUKM UHXHUHU-
pUHra Cyl0B TaKXKe CTPEeMSTCS KOOPAMHUPOBATh CBOIO
JESATENbHOCTD B IIPEeaX COBMECTHBIX IIPOEKTOB.

IEJIb CTATBMU. Xenanue u3yduTh BIUSHUE OT-
pacneBoii crienudukn Ha ncnonp3oBanne MKT kak cpen-
CTBa YIpaBICHUS 3HAHUSAMH, OOYCIOBHJIO OOpalleHue
aBTOPOB K TE€ME, BBIHECCHHOM B HAa3BAHME ITOU CTAThU.
Haneemcsi, oHa okaxkeTcd TOJE3HOW CIEeUaIucTaM-
MIPOEKTaHTaM, a TaK)Ke He OCTaHeTcsl 0e3 BHUMaHHS pa3-
pabotunkoB cooTBeTCTBYOMUX [ T-TEeXHOMOTHIA.

H3znoxncenue ocnognozo mamepuana. CynoBoi WH-
KUHUPUHT — HayKO€MKas WHTeIUIeKTyaJbHas YCIyTa,
OKa3bIBaeMas B HECKOJBKO 3TAlOB: TEXHUYECKHH Mpo-
€KT, SCKU3HBII MPOEKT, PyHKINOHAIBHBIN TN3aiiH; repe-
XOJHasi KOHCTPYKIHS 1 pabounii mpoekt [9]. Ha kaxxnom
13 HUX HaXO[AT IPUMEHEHHE Pa3INndHbIC IIPOrPaMMHBIC
cpeactBa: AutoCAD, TRIBON, FORAN, NUPAS u npy-
rue. OCHOBHBIM PecypcoM, MOOMIIM30BaHHBIM CIEIHa-
JIM3UPOBAHHBIMU KOHCTPYKTOPCKUMH OIOPO, SIBIISIFOTCS
3HaHUS UHXEHepoB. VX nmoapasnensioT Ha:

JeKJIapupyeMble (d4epTexH, crennpuKanuy, HHas
KOHCTPYKTOpPCKast JOKYMEHTAIN);

KOH(UICHIHANBHBIE (HOY-Xay, PEKOMEHIAIMHA JKC-
MIePTOB, HE3allaTCHTOBAHHBIE WHHOBAIMH, OIIBIT, HAKO-
TUICHHBIH NP pa3paboTKe MPEALIECTBYIOINX TPOCKTOB).

OcobeHHOCTH OOMEHa Ka)IbIM M3 0003HAYEHHBIX
BHJOB 3HAaHWH IPENCTABISIIOTCS OUYEBUAHBIMU: €CIU
B TICPBOM CITyda€ OH HE BBI3BIBAET KAKHX-JIMOO 3aTpy.l-
HEHH, TO BO BTOPOM — OOYCIIOBJICH HEOOXOIMMOCTHIO
HCIIONB30BaHUs CIENUANBHBIX NMPOIEAYp, BKIOUas 3a-
KIIIOYEHUE 0COOBIX KOHTPAKTOB (Hampumep, MpeaBapu-
TEJIHBIX — O Hepa3NIallleHny HHPOpMaLnH).

CunTaeM BO3MOXKHBIM OOpaTuTh BHHMaHHE HAa He-
CKOJIBKO OTVIMYMTEIBHBIX Y€PT COBPEMEHHOTO MHXKHHU-
pHHTra:

1. IlpumeHeHHe cHCTEM aBTOMATH3MPOBAHHOTO
MIPOEKTHUPOBAHUS NPH HU3TOTOBICHUH TEXHHYECKOH HO-
KyMEHTAIllH, a TaK)Ke pacIIupeHue Juana3oHa CpesiCTB
WHTErpaluy yCWINH depe3 MH(OpPMAIMOHHEINH OOMEH
BHYTPH CETH ¥ TEXHOJIOTHHI yrnpasieHus 3HaHusamu [10].
B mocnennem ciaydae pedb UAET 00 OKa3aHWH BIUSHUSL
Ha IPOLECCHl CO3aHMs, HAKOMJICHUs, UHTEPIpETaluy,
cucTeMaru3aluy, nepenadu-npruéma sHanuid. OH1 He0O-
XOJUMBI el€ U IOTOMY, UTO:

BO-TIEPBBIX, CYIIECTBYET HOTPEOHOCTh B COKpallle-
HUHM TIPOIOJDKUTENBHOCTH IMKJIA HPOEKTHBIX padoT,
000CTPAIONIASACS B YCIOBHUAX PACTYIEH KOHKYPEHIINH;

BO-BTOPBIX, CIUIOLIb U PAZOM CyHOBIaIEINbIIbI, TIPO-
€KTaHTBI, CIICIMANNCTBl Bepdell MpeObIBaloT Ha reo-
rpaguyecku ynan€HHbIX ApYyr OT Jyra TeppUTOPHSIX,
HaXOJSIIMXCSI K TOMY K€ B Pa3HBIX YaCOBBIX Mosicax (Ha-
npumep, ['perust — lomnanans — Kurait);

B-TPETBUX, B PEXKHME OHJAWH 3aKa3ulK CIIOCO-
O€H M3MEHATh T€ WIM MHbIE TPEOOBAaHMUS TEXHUYECKOTO
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2. Multicenter approach to organization of design.
The need for it is due to the fact that a lot of subjects
are interested in successful completion of the ship engi-
neering (Fig. 1). Ideas R. Bronsart, S. Gau, D. Luckau,
and W. Sucharowski [11], reflected on the scheme, have
developed at the expense of the additional elements:
shipbrokers, national and international maritime organi-
zations.

As you can see, the ship owner forms the general
conception of the vessel and prepares specification for
the design, emphasizing the purpose, the navigation area,
the deadweight, the speed, the power plant type, as well
as the level of automation of its manoeuvring (the ship as
a whole), the composition and the number of crews, the
requirements to habitability. At the same time, he takes
into account the knowledge of experts of the shipping
companies (including the crew members of the vessels of
the existing fleet) with respect to the characteristics mar-
ket of the cargo operations, the area of the world ocean,
where the operation is planned. This knowledge is re-
flected in the decisions on the design features of the case,
the performance of equipment and the machinery.

2 Especially if there is a long period between the issu-
ance of specifications and the completion of the design-
ing preproduction (there were cases in which it reached a
few years during the global shipbuilding boom) [12].

Supposing, the transfer through the Bosporus and
Dardanelles is on course, the width and the draft of the
vessel must comply with the limitations of these straits.
Similarly, the technical equipment of the assumed ports
of call would affect the capacities of the ship loading and
unloading mechanisms.

Marketing philosophy of the ship owner also af-
fects the choice of the vessel type, because the same
goods such as frozen meat can be transported by re-
frigerators or container trucks in the tanks fitted with
the cooling system. Somebody prefers the specialized
fleet in order to benefit from the scale of business and
the high professionalism of the teams. Others, seeking
to reduce the business risks, order the universal vessels
which can serve multiple markets, “tacking” among
them in dependence to the current state of the freight
rates [13].

The next stage is the announcement of the tender for
the production of he project documentation. The sug-
gestions in this regard are sent, as usual, to the several
engineering firms. They, in turn, prepare the basic speci-
fications for the vessel, the general plan of arrangement
(usually - three types) and, as for the winner of the tender
with whom the contract is signed — the working draw-
ings, the registers of orders of the accessory equipment
and materials. The architectural design of the vessel is
performed together with the general one. Its aim is to
develop solutions concerning the visual appearance, the
general location of the premises, their planning, equip-
ment and restoration. This part of the work is carried out
either by the designer himself or by the specialized de-
sign bureau.
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3ajanus. He uckiroueHa moTpeOHOCTh B HUX B PE3yilb-
TaTe MOJIEPHU3AaNN HOPMAaTHBHBIX aKTOB WJIM OLINOOK,
JIOITYIIICHHBIX Pa3pa0OTUYHUKOM, UTO BICUYET 3a COOOH BHE-
CEHME KOPPEKTHB B YK€ 3aBepLIEHHBIE (pparMeHThI KOH-
CTPYKTOPCKOH pabOTHI JIaXKe MO OAHOTHITHOMY CYIHY.

2. KoonepupoBaHHbII TOAX0/ K OpraHU3aIUU IPOEK-
tupoBanus. [TorpeOHOCTE B HEM 00yCIIOBIEHA TEM, YTO
B YCIICIIIHOM 3aBEPIICHUH CYI0BOTO HH)XUHUPUHTA 3a1H-
TEpecoBaH MIMPOKHHA KpyT cyosekToB (puc. 1). OTpakén-
HEIE Ha cxeMe uneu R. Bronsart, S. Gau, D. Luckau, and
W. Sucharowski [ 11], nomydniu pa3BuTHE 3a CYET TOTTON-
HUTEJILHBIX 3JIEMEHTOB: CY/IOBBIX OpOKEpOB, HAI[OHAIb-
HBIX ¥ MEK/TyHAPOJHBIX MOPCKUX OpraHU3aIii.

Kaxk Buanm, cynoBnanenen, popmupyer o0ILy10 KOH-
LEIIHUI0 CyaHa B 0pOpMIISIeT TEXHUYECKOe 33/1aHHe Ha
MIPOEKTUPOBaHKe, 0003HaYas: Ha3Ha4YeHUe, paloH Iuia-
BaHMs, JICBEHUT, CKOPOCTh, THIl 3HEPreTHYECKON ycTa-
HOBKH, @ TaK )€ YpOBEHb aBTOMAaTH3aIlM{ yIPaBICHHS
HEro (CYJJHOM B II€JIOM), COCTaB ¥ YUCIICHHOCTh KOMaH/Ibl,
TpeboBaHusl K obutaemoctu. [Ipu 3TOM, OH y4HTHIBaET
3HAHMS CHEIUAICTOB CYTOXOAHBIX KOMITAaHNH (BKITIOYAs
YJICHOB DKHITAXKEH CyHOB AEHCTBYIOIIErO ITapka) OTHO-
CUTEJIBHO OCOOCHHOCTEH pBIHKA TPY30BBIX OIEpalvy,
paiioHa MHPOBOTO OKeaHa, B KOTOPOM IIJIaHUPYeTCs IKC-
TuTyaTanus. JTH 3HAHHS OTPAXKAIOTCs Ha PEHICHHSX I10
MIOBOJy KOHCTPYKTHBHBIX 0COOCHHOCTEH KopIyca, Ipo-
W3BOAMTEILHOCTH 000pyaoBaHus 1 MexaHu3MoB. [1pen-
TIOJIOKMM, €CIIH TIPEACTOAT mepexonsl depe3 bocdop
n JlapaaHesuisl, UPUHA U 0CajKa CyJHA JTOJKHBI COOT-
BETCTBOBATh OIPAaHUYEHHSM STHX MPOJIMBOB. AHAIOTHY-
HO, TEXHHUYECKOE OCHAIIEHHE IIPE/IIoIaracMbIX IMOPTOB
3ax07la OTPA3UTCS Ha MOIIHOCTSIX CY/IOBBIX ITOTPY304HO-
pasrpy304HBIX MEXaHH3MOB.

MapxketunroBas (uitocodus CyJoBIaAeNbla HaKIa-
JIBIBAET OTIIEYAaTOK M Ha BHIOOp THMNA CyaHA, BEIb OIUH
U TOT e TIpy3, HalpUMep, MOPOXKEHOE MSICO MOYKHO
MIepeBO3UTH pedprKepaTopaMy MM KOHTEHHEPOBO3aMH
B EMKOCTAX, CHAaO)KEHHBIX CHCTEMOH oxJyaxaeHus. Kro-
TO OTAET NPENOYTEHUE CIICIHATN3NPOBAHHOMY (IIOTY,
Ja0Bl M3BJIEYb BBITOAY M3 MacITaboB OM3HECa U BBICO-
Koro npodeccronanu3Ma komana. MHsle, cTpeMsch CHU-
3UTh KOMMEpPYECKHE PHUCKH, 3aKa3bIBAIOT YHHBEPCANb-
HBIE Cy/Ia, CTIOCOOHBIE 00CITYKMBATh HECKOJIBKO PHIHKOB,
«JIaBHUPYsS» MEXIy HUMH B 3aBUCHMOCTH OT TEKYIIETo
COCTOSTHHS (PpaxTOBBIX CTaBOK [13].

Crenyrommmii atanm — oOBSIBICHHE TEHJIEpa Ha M3-
TOTOBJIEHUE NPOEKTHOH JOoKyMeHTauuu. [IperoxeHus
110 9TOMY ITOBOZY OTIIPABIISIIOT, KAK BOIUTCS, HECKOJb-
KUM MH)XUHUPHHTOBBIM (ripMaM. OHH, B CBOIO OUepe/b,
TOTOBSIT OCHOBHBIE ClelU(UKAIMU Ul CyaHA, OOIIUH
TUTaH PacIoNoXKeHUs (KaK MPaBUIlo, — TPH BUJIA) U, YTO
Kacaercsi MmoOeanuTensi KOHKypca, ¢ KOTOPBIM ITOJIIH-
CBIBACTCSl KOHTPAKT, — pa0OUMe YEPTEHKH, BEIOMOCTH

20cobeHHO, eciH Bblgady TEXHHYECKOTO 3aaHus U 3aBeplie-
HHE KOHCTPYKTOPCKOM IOJITOTOBKM HPOM3BOACTBA pasieisieT
JUIMTENBHBIA nepuon (M3BECTHBI CIIy4ad, KOTZa B IEPHUOJ
MHPOBOT'O CyIOCTPOUTEILHOTO OyMa OH JOCTUTa]l HECKOIBKUX
net) [12].
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Shipyard-builders of ship Shipyards which perform
kg - - .
hulls the fitting-out
l Ship-broker |‘ N I Engineering
Information and firms
l Ship owner | <> communication  fe>
po system International and
; - PR national marine
[ Ship testing tank |' ™ organizations
Suppliers of materials and o Maritime
marine equipment Registrar

Fig. 1. Knowledge Exchange among the Subjects Involved in Marine Engineering:

Puc. 1. OOMeH 3HaHUAMH MEXAY CyOBEKTaMH, IPUYACTHBIMU K CYy0BOMY HHXUHUPHUHTY:

Shipyard-builders of ship hulls — Bepdu-cTpoutenu kopmyca cynna; Ship-broker — cyodoeoti 6poxep; Ship owner — CynoBIajienetr,
Ship testing tank — onbIToBbII Oaccelin; Suppliers of materials and marine equipment — TOCTaBIIUKUA MaTEPUAIIOB H CYTOBOTO
obopynoBauus; Information and communication system—uH(pOpMaMOHHO-KOMMYHHUKAIIMOHHAS cucTeMa; Shipyards which perform
the fitting-out — Bepdu, BBITIONHSIOIINE TOCTPOIKY; Engineering firms — WHXUHUPUHTOBBIC GupMbL; [nternational and national
marine organizations — MEXIyHapOIHBIC M HAIIMOHAIBHBIC MOPCKUE OpraHu3aimu; Maritime Registrar — KinacCuQUKAIIMOHHOE

00IIECTBO

Some shipbuilding companies have engineering
units in their structure and thus offer a comprehensive
service to the customer (design + construction). Thereby
they are able to achieve the economy of time and reduce
the cost, because the process of adaptation of the design
documentation to the characteristics of the shipyard sim-
plifies (e.g. the carrying capacity of the crane equipment,
means of transportation, on which the hull sections are
transmitted from the assembly and welding shop to the
slipway, size of the outfitting quay, gates of the produc-
tion areas etc).

The need for knowledge exchange increases when
the construction of the vessel is performed by several
enterprises in terms of outsourcing [14]. Currently it is
a very common practice. For example, by order of the
Italian oil gas company Eni, the largest of its subsidiary
enterprises Saipem was performing the design and con-
struction of the deep-water semi-submersible Scarabeo
8 platform for its subsequent operation in the North Sea.
So, the case with the upper deck (without deck structure)
was produced in Russia (Severodvinsk), from where it
was towed to Italy (Fincantieri shipyard) [15].

From time to time Ukrainian shipbuilders also get the
job according to the similar schemes. As we can see, the
western companies tend to save money, taking care of their
own staff, too. Is not it the reason for absence of the orders
for complete vessels in the country? If so, the revival of
the industry is involuntarily associated with the formation
of the national shipping companies, the development of
other kinds of activities that fall under the category of “the
economy of the sea”. Focusing on the marked realias, we
have identified the shipyards in Fig. 1 as an independent
subject. Let’s add to it the exchange of knowledge got

3aKa30B KOMIUIEKTYIOILIETO OOOpYIOBaHMS M MaTepua-
n0B. BmecTe ¢ 0OmIMM, BBIMONHAETCS apXUTEKTypHOE
MIPOEKTUPOBaHKNE cynaHa. Ero 3agada cocTOMT B paspa-
0OTKe pelIeHn, KaCaroIINXCsl BHEIIHETO BUIa, OOIIETO
PpAacIIONOKEeHUS] TOMENICHUH, WX INTAaHUPOBKH, 000pyI0-
BaHUS M OTHCNKU. DTy YacTh pabOTHI BEIIONHSAET JTHOO
caM MPOEKTaHT, JIN00 — CHEeNNATN3NPOBAHHOE JH3aliH-
6ropo.

Hexotopsle cymocTpouTenbHbBIE TPENIPUSITHS UMe-
10T B CBOEH CTPYKTYpe MHXMHUPHHIOBBIC IOJpa3iesie-
HUSL M, TaKUM 00pa3oM, IpeIaraioT 3aKa3uyhKy KOM-
IUIEKCHYIO YCIYTy (IPOEKTHPOBAHUE + CTPOUTEILCTBO).
3a cuér 3TOrO Yymaercs AOCTHYH HKOHOMUHM BpPEMEHH
U YMEHBIIUTH LEHY, MOCKOJIbKY YIPOIIAETCsl MpOLece
aJlanTayuy NPOEKTHOH JOKYMEHTAaluH K 0COOEHHOCTSIM
Bephu (Hanmpumep, rpy30H0IbEMHOCTH KPaHOBOTO 000-
PYZOBaHHsI, TPAHCIIOPTHBIX CPEJICTB, HA KOTOPBIX Iepe-
MEIAIOTCSl CEKIUM KOpITyca W3 COOPOYHO-CBAPOYHOTO
1exa Ha CTarelb, pa3MepaM J0CTPOSUHOU HAOEePEIKHOM,
BOPOT MPOU3BOJICTBEHHBIX TIOMEIICHUN U T.11).

[ToTpeObHOCTH B 0OOMEHE 3HAHUSMH BO3PACTAET, KOT-
Jla CTPOUTENbCTBO CYJHA BBINOJHAETCS HECKOJIbKUMHU
MPEANPUATHAMU Ha yCIOBUAX ayTcopcunra [14]. Ceron-
Hsl 3TO BeCchMa pacnpocTpaHEHHas mnpakTtuka. Hampu-
Mep, 110 3aKa3y MTalbsSHCKOW He(TerazoBoil KOMIaHUH
Eni, e¢ kpymHeiimee modepHee mpenmpusaTHe Saipem
BBINOTHATIO NMPOEKTUPOBAHUE U CTPOUTEIHCTBO DIybO-
KOBOJIHOMW ITONTYTIOTPY>KHOU TIaTdopMbl Scarabeo 8 mist
mocneayromei skcruryaraun e€ B CeBepHoM Mope. Tax
BOT, KOPIIYC C BepXHeill mamyOoii (0e3 HaICTpOWKH) U3-
rotoBwn B Poccus (CeBepoaBHHCK), OTKya ero OyKcu-
posanu B Utammto (Bepds Fincantieri) [15].

BpemeHaMu 1m0 aHaJIOTHYHBIM CX€MaM IIOMY4aioT
paboTy M yKpauHCKue kopaOensl. 3anaaHble KOMIAHUU
CKJIOHHBI, KaK BHJHMM, K 9KOHOMHH CPEICTB, HE OCTaB-
15151 IpU 9TOM 6e3 3a00ThI M COOCTBEHHBIH nepconai. He
B 9TOM JIM KPOETCsl IPUYMHA OTCYTCTBUSI B CTPaHE 3aKa-
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by the experts of the ship testing tanks where the hydro-
mechanical characteristics of the ship models are being
tested, as well as their seaworthiness and buoyancy.

The owner selects a Maritime Registrar which in-
spects the design process performed by all the devel-
opers and oversees the construction quality at all the
stages (through its offices located in the world's major
shipbuilding centers). At the same time, relying on the
recommendations of shipbuilders, he is negotiating with
the suppliers of materials and component products (at
times their number is more than a few hundred) [16]. The
physical parameters of the equipment and instruments if
we do not mention their technical characteristics, tend to
have a significant impact on the decisions taken by the
designers.

In recent decades, the influence on the process of
shipbuilding of the International Maritime Organization
has grown. Its responsibility is the ensuring of the mari-
time transportation safety and environmental pollution
prevention. The cause of this pollution is ships and other
floating objects. Since its foundation (1959), its special-
ists have developed more than 40 conventions, nearly
1,000 codes and recommendations. Among them, there
are such conventions as the “Convention on Tonnage
Measurement of Ships”, “Convention for the Safety of
Life at Sea”, “Convention on the Prevention of Pollution
from Ships” etc. The information they contain is particu-
larly important in the preliminary stages of design.

Let’s add that beside the exchange of knowledge out-
side, a large part of it falls on communications within the
engineering organization: between the units of hull struc-
tures, machines and mechanisms, pipelines, electrical
equipment, 3D graphics, production drawings (Fig. 2).

To analyze the strengths and weaknesses of ICT
platforms that have proliferated in practice, we used the
method of comparison of the experiences of two Nor-
wegian companies. One of them is small and special-
izes in commercial and naval ships, sharing its received
orders with subcontractors. The second company — the
multifunctional one — accumulated a considerable ex-
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30B Ha MMOJTHOKOMIUTEKTHBIE cyaa? Eciu Tak, To BO3pok-
JICHUE OTPACIIM HEBOJBHO ACCOLMUPYETCS C CO3JaHUEM
HAITMOHAJIBHBIX CYIOXOTHBIX KOMIIAHWH, pPa3BUTHEM
WHBIX BUJIOB JICSITEIEHOCTH, MOMAJAIONINX I10]] KaTero-
PHIO «PKOHOMHKA MOpsi». OpHUEHTHUPYSCh HAa OTMEYCH-
HBIC Peajiiy, MBI BRIICIIN Bepdu Ha puc. | B KauecTBe
CaMOCTOSATENILHOTO CyObekTa. JJobaBUM K 3TOMY 0OMEH
3HAHUSAMHE, MOTYYCHHBIMH CIIEIHAIACTAMH OIBITOBBIX
OacceliHOB, IJie POBEPSIOTCS THAPOMEXaHUYECKHEe Ka-
YecTBa MOZIETICH CYIOB, a TAK)KE HX MOPEXOAHOCTD, TUIa-
BYYECTb.

CoOCTBEeHHMK  BBIOMpaeT  KJIACCH(PHUKALMOHHOE
00IIecTBO, HWHCIEKTUPYIOIIEe MPOSKTHPOBAaHUE BCe-
MU pa3paboTyukaMi M HaONojarollee 3a KaueCTBOM
CTPOUTEIHCTBA HAa BCEX €ro 3Tamax (uepe3 cBodu odu-
CBI, PAcCIIOJIOKEHHBIE B OCHOBHBIX MHPOBBIX CYHIOCTPO-
UTENBHBIX MeHTpax). OAHOBPEMEHHO, ONMUpasCh Ha
PEKOMEHIAMU CYAOCTPOUTENICH, OH IPOBOAMT IIepe-
TOBOpbI C TOCTaBIIUKaMU MaT€puajioB MU KOMILJICK-
TYOIIUX W3IeNni (MX YUCIO, BpEMEHAaMH, TPEBBIIIAET
HECKOJIBKO coTeH) [16]. dusnveckune mapamerpsl 000-
pyroBaHuUs, IPUOOPOB, HE TOBOPS 00 MX TEXHUYECKHUX
XapaKTepUCTUKaX, KaK IPaBUIIO, OKa3bIBAIOT CyIlle-
CTBCHHOC BJIMAHWE Ha MNPHHUMACMBIC ITPOCKTaHTaMU
PpeIIeHMs.

B mocnennue pecsTHIETHsI BO3pOCIO BIMSHHE Ha
IIpoLIECC CTPOUTENBCTBA CyAOB MexXIyHapoIHON MOp-
ckoii opranmzanmu. Cdepa €€ OTBETCTBEHHOCTH —
obecrieueHre  0OE30MAaCHOCTH  MOPCKUX — HEPEBO30K
U TPeIOTBpAIICHUE 3arPA3HCHHS OKPYKAIOIIeH Cpempl,
HCTOYHUKOM KOTOPOTO SIBISIIOTCS Cyla M Jpyrue Iuia-
Batorne 00bekThl. Co BpemeHH ocHoBaHus (1959 r),
e crenuanucramMu paspaboraHo Oonee 40 KOHBEH-
uuii, moutn 1000 xomekcoB M pexoMmeHmanmii. Cpemun
Hux «KoHBeHuus mo oomepy cynos», «KoHBeHuus 1o
OXpaHe 4YeJIOBEYeCKOM >KM3HM Ha Mope», «KoHBeHIus
0 TIPENOTBPAIICHUIO 3aTPs3HEHHS C CyIoB» U ap. UH-
(hopmarnus, KOTOPYIO OHH COICPIKAT, 0COOCHHO BaXKHA HA
MIpeIBAPUTEIHHBIX ATAMAX IPOSKTHPOBAHMSL.

Jlo6aBuMm, 4TO KpoMe 0OMeHa 3HaHUSIMHU BOBHE, 3Ha-
YUTEIbHAS €T0 YacTh IPUXOAWTCS HAa KOMMYHHKAIIUU
BHYTPH WH)XAHUPWHTOBOH OpPTaHU3AIlUH: MEKIY ITOI-
Ppa3aeNeHUsMU KOPIIYyCHBIX KOHCTPYKIUHI, MaIlIUH U Me-
XaHU3MOB, TPYOOIIPOBOAOB, NEKTPUIECKUX YCTPOUCTB,
3A-rpaduku, padounx ueprexeit (puc. 2).

SHOPS Hull structures Machme_s and Pipelines Electrical equip- Produc.tlon draw-
mechanisms ment ings
Hull structures + + + +
Machmgs n n n n
and mechanisms
Pipelines + + + +
Electrical equipment + + + +
Production drawings + + + +
Fig. 2. Knowledge Exchange within the Organization:
Puc. 2. OOMeH 3HaHUSAMU BHYTPU OpraHU3aliu:
SHOPS — otnenst; Hull structures — KOPIyCHBIX KOHCTpyKuuit; Machines and mechanisms — MalliH ¥ MEXaHHU3MOB;

Pipelines — tpyOonpoBonioB; Electrical equipment — snextpoobopynoBanus; Production drawings — pabounx depTexeit
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perience in the ships design: fishing, research, passen-
ger, bulk ships as well as container carriers, tankers,
refrigerators, tow boats. The company has a wide net-
work of branches in the country and in other countries
(Bulgaria, Brazil, India, China, Poland, Russia, Serbia).
The expansionist aspirations abroad arise from a number
of motives:

firstly, they became a response to the growing de-
mand for engineering services, accompanied by employ-
ment of professionals in countries with the relatively
(compared to Norway) low payroll rate [17];

secondly, to enter the new markets of design (tankers
in particular);

thirdly, the desire to bring their offices nearer to the
shipyards where the main customers of working docu-
mentation build ships. In this case, a high level of under-
standing between people who speak the same language
(by the way, detailed drawings are made in it), familiar
with the national technical standards, who finally have
a common cultural background.

Initial information for the analysis was obtained by
the following methods: the survey (the semi-structured
personal interview, the questionnaire) of the project man-
agers, the observation (during the visit of the head of-
fices) and the data systematization which are available
on the Internet (for the purpose of triangulation). The
methodology developed by Eisenhardt was used in the
data processing [18]. On the basis of initial impressions,
it became apparent that the effectiveness of the IT-com-
patible tools of knowledge exchange is crucial for the
productive design. Two kinds of them were identified:

universal ones — are used in the process of design of
ships and other engineering structures;

created to meet the needs of a particular designer
company on the original platform.

Let’s consider the advantages and the disadvantages
of each of them, appealing to the experience of the firms
mentioned above. The first one is based on the standard
system of “Education” in its work which was created for
the educational institutions, and subsequently became
widespread in business structures and some non-gov-
ernmental organizations in Norway. This tool has a user
friendly interface that allows one to combine multiple
functions of the knowledge management.

For example, each page contains a list of relevant ex-
perts with the contact information (phone number, email
address) which substantially simplifies business com-

munications. According to the functional principle their
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Jns aHann3a JOCTOMHCTB M HEAOCTATKOB IIJIaTGOpM
UKT, xoTopble MOMYYMIIM PaclpoOCTpaHEHHE Ha Mpak-
THKE, OBII WCIONB30BaH METOJ COIIOCTABJIICHHS OIBITA
JIBYX HOpBEXCKUX ¢upM. OHA U3 HUX OTHOCHUTCS K Ka-
TErOPUH HEOONBIITNX U CIICHUATU3UPYETCS Ha KOMMepYe-
CKUX M BOGHHO-MOPCKHX Cy/ax, pasJelisisi MoJy4eHHbIC
3aKaspl ¢ cyOnoxpsauukamu. Bropas — mHOTO(yHK-
[HOHATBbHAS — HAKOIHJIA 3HAYUTEIEHBINA OIBIT MPOCK-
THPOBAHUS CYHIOB: PHIOOIOBEIIKIX, UCCIIEIOBATEIBCKUX,
MMACCAKUPCKHUX, HABAIOYHBIX, a TaKKe KOHTEHHEPOBO-
30B, TAaHKEPOB, pedpuxkeparopos, Oykcupos. Kommanus
pacrionaraeT pa3BeTBIEHHON CEThbIO (HUIMANOB BHYTPHU
CTpaHBl M B IpyTUX rocymapctBax (B bonrapuu, bpasu-
mun, Manmm, Kurae, [loneme, Poccun, Cepbun). Dxe-
MMAHCHOHHUCTCKHE YCTPEMIICHHUS 3a pyOeskoM o0yciioBie-
HBI HECKOJIBKIMH MOTHBAMHU:

BO-TIIEPBBIX, OHU CTAJIM OTBETOM Ha PAcTyLIU CIIPOC
Ha WHXUHUPUHIOBBIE YCIYT'H, COIPOBOXJIAFOLIHM-
Csl HaliMOM CIELHMAJIMCTOB B CTPAaHAX C OTHOCUTEIHHO
(o cpaBHeHHUIo ¢ HopBeruneit) HU3KUM YpOBHEM OTLIATHI
Tpyaa [17];

BO-BTOPBIX, ISl IPOHUKHOBEHHUS HAa HOBBIE PHIHKH
MIPOEKTUPOBAHUS (B YACTHOCTHU, TAHKEPOB);

B-TPETBUX, CTPEMJICHHEM IPHOIM3UTh CBOM Odu-
Cbl K BepdsiM, Tlle OCHOBHBIE 3aKa3uMKW paboyeld no-
KyMCHTAIIH CTPOST cyrma. B aToMm cimydyae mocturaercs
BBICOKHI YPOBEHB B3aWMOIIOHHMAaHHS MEXIY JIIONbMH,
TOBOPSIIMMH Ha OFHOM s3bIKE (Ha HEM, KCTAaTH CKa3arh,
HU3TOTABJIMBAKOTCA JCTAJIBHBIC qepTencH), 3HAKOMBIMH
C HallMOHAJILHBIMH TEXHUUECKUMHU CTaHapTaMH, HMEI0-
IIMMH, B KOHIIE KOHIIOB, OOIIMI1 Ky/IbTypHBIH (OH.

[eppuunass wHQOpPMANWS AN aHANIW3a IONydeHA
CIIEAYIOMIMMH METOAaMH: OIPOC (TI0TyCTPYKTYPHPOBaH-
HOE JITYHOE MHTEPBHIO, AHKETUPOBAHNE) PYKOBOAUTEINEH
MIPOEKTOB, HaOIIOAeHHE (BO BpEMs MOCEUICHUs T'OJIOB-
HBIX O()MCOB) M CHCTEMaTH3alys JaHHBIX, JOCTYIHBIX
B UnTepHer (¢ nenbto Tpuanryisnun). [Ipu oOpadoTke
TTONYYCHHBIX JAHHBIX HCIIONE30BANIACh METO/WKA, pa3-
paborannas Eisenhardt [18]. Y>ke Ha ocCHOBe HadaIbHBIX
BIICYATIICHUN CTAJ0 OYCBHAHBIM, YTO S(P(PEKTHBHOCTH
coBMeCTUMBIX [T-MHCTpYMEHTOB OOMEHa 3HAHUSMH
UrpaeT KIIOYEBYIO POJIb ISl IPOJYKTUBHOIO NPOESKTH-
poBaHus. BpUIM BBIABIICHEI 1BA WX BHJA:

YHHBEpCallbHbIC — HAXOIAT MPUMEHEHHE TPH TPO-
eKTHPOBAaHUH HE TOJBKO CyIOB, HO U IPYTUX HHKCHEp-
HBIX COOPYKEHUM;

CO3/IaHHBIE C 1IEJIBIO YAOBIETBOPEHHUS TOTPEOHOCTEH
OIIpeAeIEHHON (UPMBI-IPOCKTAaHTa Ha OPUTHHAIBHOM
iargopme.

PaccMoTpuM TOCTOMHCTBAa M HEIOCTATKH KaXIOTO
13 HUX, alleJUTHPYS K OMBITY 0003HAYSHHBIX BEIIIE (GUPM.
IlepBast B cBoeli paboTe omupaeTcss Ha CTaHAAPTHYIO
cucreMy «OOydeHHE», CO3JaHHYI0 B CBOE Bpems s
yueOHBIX 3aBEACHUH M, B JaJbHEHIIEM IOJIYYHBIIYIO
pacrpocTpaHeHHe B OHM3HEC-CTPYKTYpax U HEKOTOPBIX
HENPaBUTEIBCTBCHHBIX OpraHm3anusx Hopeermm. ItoT
WHCTPYMEHT HMMeeT YHOOHBIH mHTepdelic, mo3BOIsIO-
LM COBMEIIATh HECKOJIbKO (DYHKIIMI YIPABICHUS 3HA-
HusiMu. Harmpumep, kaxkaasi CTpaHUIIa COIEPIKUT CITHCOK
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participants are divided into three categories:

a) administrator who manages the project from its
beginning to the end in compliance with all the legisla-
tion and corporate regulations;

b) design engineers who perform the tasks within
their professional specialization. They are entitled to per-
form the corresponding operations within the project to
which they are “connected”;

c) observers. These are the people representing the
interests of the shipyard, shipping company, Maritime
Registrar. Showing a natural interest in the results of the
design, they can download the necessary documents in
the “read-only” mode.

“Forum” in real-time provides opportunities to dis-
cuss the issues arising in the design; intensive exchange
of unique knowledge about the design features of the
shipyard, the marine and industrial equipment offered
for delivery, the experience gained in the construction
of other vessels. The "References" section contains in-
formation about national standards, regulations, interna-
tional regulations, and other useful information. Finally,
the storage of the developed drawings is organized in a
systematic way. It allows using them in the future.

In the second company the knowledge exchange is
organized simultaneously on exogenous and endogenous
levels. Top management pays close attention to the im-
provement of the knowledge management procedures
and the development of the collaboration culture within
the corporation. The main and the regional offices are
equipped with the videoconferencing equipment and the
systems of information protection. Here the Kronodoc
Solutions tool is in use. Firstly, it allows handling of the
large streams of information which tend to increase; sec-
ondly, it allows creating, sharing and spreading knowl-
edge from internal and external sources; thirdly, it allows
assigning efforts of the staff rationally and saving a lot of
money by reducing the number of paper media.

Moreover, with its help it is possible to avoid con-
flicts arising from the creation of a drawing (as it has
happened many times in the past). When an engineer
works with the document, other stakeholders do not have
access to it. The completed work is to be verified by the
administrator and only after its positive evaluation it is
placed on the website of the project for the revision of
the ship owner and the shipyard specialists. The recipient
gets their written comments and suggestions via e-mail.
Making amendments opens the way for the drawing to a

Maritime Registrar. The “approved for production” reso-
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COOTBETCTBYIOIIMX CHENAIMCTOB C KOHTAaKTHOH HH}Op-
Manueit (Homep TenedoHa, anpec MEKTPOHHOH MOUTHI),
YTO CYLIECTBEHHO YINPOLIAeT AEIOBBIE KOMMYHHUKALHH.
X ygacTHHUKOB 10 (D)YHKIMOHAJIBHOMY HPHU3HAKY pasze-
JIAIOT Ha TPU KaTETOPUH:

a) aIMHUHUCTPATOP, YNPABJISIOUIMN TPOEKTOM C MO-
MEHTa €ro Hadaja M J0 3aBepIleHHs C CcOOIIoeHneM
BCEX 3aKOHOAATENILHBIX HOPM M KOPIOpPATHBHBIX peria-
MEHTOB;

0) WHXEHEPBI-KOHCTPYKTOPHI, BBITOJHSIONINE 3a-
JlaHUsl B paMKax CBOeH NMpo(eCCHOHANBHOMN Cleluati-
3anuu. OHM HaJEJIeHbl IPABOM OCYLIECTBIISTH COOTBET-
CTBYIOLIME OIEPALMH B Ipejiesiax MPOoeKTa, K KOTOPOMY
OHH «IIOJIKITFOUCHED»;

B) HaOmomaTey. JTO MOIB30BATENH MPEACTABIISIIO-
IIMe MHTEpechl BepdHu, CyHOXOAHOH KOMIAaHWH, Kiac-
cudukanuonHoro odmiectsa. [IposBisis ecTecTBEHHBIH
WHTEpEC K pe3ysibTaraM MpPOEKTUPOBAHMS, OHU MOTYT
CKayMBaTh HEOOXOIUMBIE MM JOKYMEHTHI B pEXHME
«TOJIBKO JJISL YTCHHSD).

«Dopym» B pealIbHOM MacIuTade BpeMEeHH OTKPHIBa-
€T BOBMOXKHOCTH JUIS 00CY>KA€HHS BOIIPOCOB, BOSHHUKAIO-
LIUX MPH IPOEKTUPOBAHUH;, MHTEHCUBHOTO 0OMEHA YHU-
KaJIbHBIMH 3HAHUSIMH OTHOCHTENBEHO KOHCTPYKTHBHBIX
ocobeHHOCTEH Bep(dH, CYJOBOTO U MPOU3BOACTBEHHOTO
000pyOBaHUsl, MPEIaraeMoro K MoCTaBKe, OIbITa, Ha-
KOIUICHHOTO IIPU CTPOUTENBCTBE APYTHX CyHoB. Paznen
«CCBUIKM» COIIEP)KUT CBEJICHUsI 00 HallMOHAIBHBIX CTaH-
JlapTax, HOpMaTUBax, MEXIyHAPOAHBIX IIPABUIaX, UHBIE
rosie3Hele cBeneHus. Hakoner, obecrieueHO XpaHEHUE
pa3paboTaHHBIX YepTeXeH B CHUCTEMATH3MPOBAHHOM
BUJIE, YTO MO3BOJISICT O0palIaThCs K HUM B OyIyLIeM.

Ha Bropoii ¢pupme opraHm3zoBaH OOMEH 3HAHUSIMH
OIHOBPEMEHHO HA 3K30TCHHOM U SHIOT'€HHOM YPOBHSIX.
TOH-MeHeZ[)KMeHT YACTIACT MPUCTAJIbHOC BHUMAaHUE CO-
BEPLICHCTBOBAHMIO MPOLENYP YNPABICHUS 3HAHUSMH
U Pa3BUTHEM KYJBTYPHl COTPYAHHYECTBA BHYTPH KOp-
nopanyy. [JTaBHBIA 1 PerHOHaIbHBIA O(HUCH OCHAIICHEI
obopyroBaHHEM ISl TIPOBEACHUS BHICOKOH(EpeHInit
U CUCTEMaMH 3aIIUThI HHHOPMAIHU. 31€Ch HCTIONB3YIOT
WHCTPYMEHTAJbHYIO pa3paboTKy, MOJyYHBIIYIO Ha3Ba-
uue Kronodoc Solutions. OHa TO3BOJISET, BO-TICPBHIX,
o0OpabarpIBaTh OONBHIME TTOTOKM WH(OpPMALUH, UMEIO-
IIME TSHACHIUIO K YBEIMYCHHIO; BO-BTOPBIX, CO3/1aBaTh,
COBMECTHO HCIIOJIBb30BaTh M PacpOCTPAHATH 3HAHUS W3
BHYTPEHHHX U BHEIIHUX HCTOYHHUKOB; B-TPETHHX, PALIHO-
HaJIHO paclpeieNsiTh YCUIIUS TepcoHaia U SKOHOMHUTh
HeMaJIble CPEACTBA OCPENICTBOM COKpaIeHus yucia Oy-
MaKHBIX HOCHTEJICH.

Boree Toro, ¢ e€ momonipto ynaérest H30exkKaTh KOH-
(IMKTOB, BOSHUKAIOIIMX IIPU CO3NaHUH TOTO HIIM HHOTO
yeprexa (Kak 3To He pa3 ObiBajo B mporioM). Korma
WHXXEHEp paboTaeT ¢ JOKyMEHTOM, WHbBIE 3aUHTEpPECO-
BaHHBIE CTOPOHBI HE MMEIOT K HeMy JocTyna. 3aBep-
méHHast paboTa MOUIeKUT NTPOBEPKE aAMUHHUCTPATOPOM
M TOJIBKO TOCIIE €r0 MO3UTHBHOM OICHKH pa3MeIlacTCs
Ha BeO-caliTe MpPOEKTa ISl PeBH3UH CYIOBJIAJICIBLEM
U clienuanucTaMu Bepdu. X miucbMeHHbIe 3aMeyaHust
U TpPEAJIOKEHUs] aJpecaT Ioy4aeT MO JJIEKTPOHHOM
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lution is the actual resolution to produce the ship hull
parts and sections; to carry out assembly operations and
other works.

The platform has a library of previous projects for
the use within the firm. The opportunity to re-apply the
knowledge gained in previous periods significantly short-
ens the period of the design drawings development for the
new customers, as well as the period of approval of the
documents by the Maritime Registrar. It should be noted
that the developers provided the high level of security of
Kronodoc: the full access to files is available only in the
offices of the company. The rights of access to the infor-
mation base to the other interested parties are limited.

In addition to the engineering functions, the product
performs a number of administrative functions. For ex-
ample, the “Staff work time logging” application is used
to record the number of hours which employees all over
the world spend to perform their duties. The automatic
registration of the actual logon and logoff is checked.
Thus, the accounting department receives the informa-
tion required for the payroll accounting (including over-
time hours), and the management department is able to
control and plan the activities of employees. It is note-
worthy that the vast majority of the respondents (74%)
who participated in the interviews praised the quality of
the mentioned tool, describing it as the tool which is well
designed and easy to use.

The comparative analysis of the experience of mod-
ern ICT technologies application in marine engineering
led to the conclusion that both the surveyed firms seek to
maximize the impact of the knowledge exchange among
their employees and members of the "supply chain". The
choice of software products which help to achieve this
goal, is, of course, influenced not only by the financial
resources (68%), but also by the internal architecture of
each of them (71%). If the organizational structure is
simple, the standard relatively simple knowledge man-
agement tool is preferred. The arguments in favor of his
choice are as follows: the ease of administration (60%)
and use (80%), the low initial investments (58%) and the
expenditures for current maintenance (62%).

The multinational company (with the matrix internal
structure®) faces many big challenges. In particular, they

3 This is a characteristic feature of enterprises specializing in
the development of projects which require a non-standard com-
bination of the diverse knowledge, competencies and skills
taken from the internal and external environment with the high
speed of the information exchange.
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noure. BHeceHHe MONPaBOK OTKPHIBAET YEPTEKY IyTh
B KJIaccUpHUKAMOHHOE oO0ImecTBo. Pesomonus: «omo-
OpeHO /TSI TPOU3BOACTBA» — (haKTUIECKOE pa3penieHue
W3rOTaBIIMBATh JIETalld KOPITyCa, CEKIMHW; BBIMNOJIHSATH
MOHTaKHBIE U HHBIE PAOOTBHI.

[Inardopma nmeer OMONMMOTEKY NPEABIAYIIMX TIPO-
€KTOB, MpEIHa3HAYCHHYIO JJIsi BHYTPEHHErO I0Jb30Ba-
HUsL. BO3MOXXHOCTH HOBTOPHO MPUMEHNTH 3HAHUS, HAKO-
IUICHHBIE B TPE/IIECTBYIONINE MEPUO/IBI, 3HAYUTEIHHO
COKpaIaeT MPOoJ0JKUTEIFHOCTD pa3pabOTKU depTEXeH
JUTSl HOBBIX 3aKa34HMKOB, a TAK)KE yTBEPKICHNUS JOKYMEH-
TOB KJIaCCU(HUKAMOHHBIM 00I1ecTBoM. Cremyer oTme-
TUTb, YTO CO3JATENHN M03a00TUIINCH O BEICOKOM YPOBHE
6e3omacHoctn Kronodoc: momHblil noctyn K (aitnam
BO3MOYKEH UCKIIIOUMTENILHO B o(ucax komnanuu. [Ipasa
Ha oOparneHne K nHPOPMAIMOHHON 0a3e MHBIM 3aMHTe-
PECOBaHHBIM JIMLIAM — OTPAHHYCHBL.

Kpome 4HCTO WHXHHUPUHIOBBIX, HPOAYKT BBHI-
TIOJHACT W P yNpaBieHueckux ¢yHkumi. Hampuwmep,
MIPUIIOXKEHUE «Y4eT pabouero BpeMEHU» HCIONb3yeTCs
JUISL PETUCTPalK KOJIWYIECTBA YacoB, 3aTPadCHHBIX CO-
TPYAHUKaMH{ MO BCEMY MHpPY Ha BBIIOJHEHHUE CIyXeO-
HBIX 00si3aHHOCTEH. Besikuii pa3 mpou3BoaAnTCS aBTOMa-
THUYECKast peructpanus GakTHIecKoro BXoja B CUCTEMY
u Beixona u3 He€. Takum oOpa3oM, Oyxrantepus Moiy-
yaeT HeOOXOIUMBIC CBEJCHHUS I HAYHMCIICHUS 3apaboT-
HOW TIaThl (BKJIIOYAsl CBEPXYPOUHBIE), & MEHEIKMEHT
MOJTy4aeT BO3MOXXKHOCTh KOHTPOJIHMPOBATH W ILIAHHPO-
BaTh JESTENBHOCTh COTPYAHHUKOB. IIprMeuaresnsHo, 9To
mojasistonee OonbmuHCTBO (74 %) pPECIOHIICHTOB,
MPUHSBIIMX y4acTHE B MPOBEACHHBIX ONPOCAX, BHICOKO
OIICHWJIM KaueCTBO HHCTPYMEHTA, O KOTOPOM HJIET Pedb,
OXapaKTepU30BaB €ro XOpOIIO CKOHCTPYHPOBAaHHBIM
1 yIOOHBIM B HUCTIOIb30BaHNH.

CorocTaBUTENbHBI aHAIN3 OIBITA TNPUMEHEHHS
coBpemeHHBIX MKT-TexHoMOrHi B IpoIiecce Cy0BOTO
WHKUHUPWHTA, TIPUBEN K 3aKIIOUEHHIO, 9TO 00e oOcire-
JIOBaHHBIE (PUPMBI CTPEMSATCS K MAKCHMAJIEHO Pe3yJIbTa-
TUBHOI TPaHCIIALUK 3HAHUH MEXYy CBOUMH COTPYIHHU-
KaMH ¥ YYaCTHHKAMH «IIEMOYKH ITOCTaBOK». Ha BEIOOD
MIPOTrPaMMHBIX TPOYKTOB, 00€CIEYHBAIOIINX JTOCTHKE-
HUE 3TOI 1IeNH, BIUSIOT, pasyMeeTcs, (PUHAHCOBBIC BO3-
MOXXHOCTH (68 %), HO M BHYTPEHHSSI apXUTEKTypa KaxK-
noit u3 Hux (71%). Tam, Tae peub UAET O HECIOXKHOM
OPTraHU3alHOHHON CTPYKType, NPENNOWIN CTaHOApT-
HBIH, OTHOCUTEJIBHO MPOCTOH MHCTPYMEHT YINPaBJICHUS
3HAHUSMH. APTYMEHTHI B I0JIb3Y €r0 BHIOOPA BBITVISIST
CIIEAYIOMMM 00pa3oM: MPOCTOTa aIMHUHHUCTPUPOBAHUS
(60%) u ucnons3zoBanus (80 %), HU3KUE MTEPBOHAYAIE-
Hble nHBecTHINH (58 %) 1 3aTparel Ha TeKyIiee o0Ciy-
xwuBanue (62 %).

TpancHanmoHanpHas KoMHaHMA (C MaTPUYHBIM
BHYTPEHHHM CTPOCHHEM®) CTAJKHUBAETCS C MHOTO OOJb-

3310 — XapaKTepHas 4epTa NPENPUITUH, CHeLMATH3HPYIOLXCS
Ha pa3paboTKe IPOEKTOB, sl KOTOPHIX TPeOyIOTCS HECTaHIAPTHBIC
KOMOMHAINY Pa3HOOOPA3HBIX 3HAHNH, KOMIIETEHIIN 1 HABBIKOB,
WU3BJIEKAEMbIX M3 BHYTPEHHEH W BHEIIHEH Cpelbl C BBICOKOM
CKOPOCTBIO HH(POPMAIIMOHHOTO 0OMEHa.
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are determined by the extensive branch network (46%),
the number of employees (51%), the international client
base (38%), the burdensome travel expenses (47%) (in-
cluding the geographic dispersal of local offices, build-
ing locations, headquarters of the ship owners). It creates
additional risks causing the well-known concern among
the owners (74%) and managers (81%) as the results
of surveys show. Isn’t it surprising that under such cir-
cumstances the knowledge management tools are com-
plicated and become more customer oriented, and the
IT-department staff gets bigger? Only the major market
players can cope with such an additional “burden”.

Despite the discussed differences, ICT technologies
were harmoniously integrated into the process of the
knowledge management and significantly improved the
efficiency of marine engineering in both of these exam-
ples. It refuted the fears expressed by our predecessors
[19 and others], about the allegedly negative impact of
the mentioned tools on the knowledge management of
the firms and a significant increase in the complexity of
the design works. If it does happen, it is compensated by
the rise of the quality of the engineering solutions.

CONCLUSION. 1. The entry of mankind in an
era of knowledge economy has historically coincided
with the transformation of the world into a single global
system in which there is a relatively free movement of
goods, people, capital, and, of course, information as the
embodiment of the gained practical experience as well as
the results of cognitive activity. The worsening of con-
frontation on the market caused by globalization, includ-
ing marine engineering, pushes the firms, specializing
in providing this kind of intelligent services, to find ways
to strengthen their competitive positions.

2. The means of achieving this goal is integrating
of businesses efforts, regardless of their location, orga-
nizational and legal form of business. The criteria for
selection of the best from among the many claimants
are: the economic effectiveness of outsourcing and the
professional competence of specialists (the quality of
their knowledge), as well as their ability to modernize
and expand.

3. The increase of intra- and inter-organizational
knowledge management, the reduction of the expenses of
coordination of marine engineering and the design qual-
ity growth involve the use of information and communi-
cation technologies, which refute the incredulous looks
about them as the undertaken studies showed. The stan-
dard tools are better for the small firms with relatively
simple needs in industrial cooperation. On the contrary,
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mmMu pobneMamMu. OHU 00YCIIOBIEHBI, B 9aCTHOCTH,
pa3BeTBIEHHOCTRIO (pummanbHON cet (46 %), Konmnde-
CcTBOM HaéMHBIX paboTHUKOB (51%), MexmayHApOJHOM
KIueHTckor Oaszoit (38 %), obpemenutenbubiMU (47 %)
KOMaHIMPOBOYHBIMH pacxopamu (¢ yuéroMm reorpadu-
YECKOH paccpelOTOYCHHOCTH JIOKAIBHBIX O(HCOB, TO-
CTPOCUYHBIX MECT, ITa0-KBapTUP CYHOBIAICIBIER). DTO
c031a€T JOMOTHUTENBHBIE PUCKH, BBI3BIBAS, KaK MTOKa3a-
JIM Pe3yJbTaThl ONPOCOB, H3BECTHYIO 0OECIIOKOEHHOCTh
y cobcTBeHHHUKOB (74 %) 1 y NpUBIICYEHHBIX UIMU MEHEI-
xepoB (81 %). Cienyer nu yIUBIATHCS, YTO IPH TAKHX
00CTOSATETLCTBAX WHCTPYMEHTHI YIPABICHUS 3HAHUIMHU
YCIIOXKHSIOTCS, CTAaHOBATCA Oojiee OPHEHTHPOBAHHBIMU
Ha 3anpochl KJIMEHTA, a YUCIeHHOCTh [ T-noapaznenenus
yBeau4yuBaetcsi? CripaBUTCS C TAKMMH JJOTIOJHUTEIbHBI-
MU «Harpy3KaMm» Ha OIOJKET CIIOCOOHBI JIMIIb KPYITHBIC
UTPOKH pPBIHKA.

HecMmortpst Ha oTMeEUeHHBIE pa3Mu4ns, B 000UX pac-
cMotrpeHHbIX npumepax, KT texHonmormm Obum rap-
MOHHYHO MHTETPHUPOBAHBI B IPOLECC YIPABICHUS 3HA-
HUSIMH U 3aMETHO MOBBICHIN 3()(HEKTHBHOCTH CYIOBOTO
WH)XKUHHAPUHTA. DTO OMNPOBEPIVIO ONACEeHWUs, BHICKA3bI-
BaeMble HalIMMH NpeJliecTBeHHUKamMu [19 u apyrue],
0 SKOOBI HETaTUBHOM BIHSIHAH YHOMSHYTBHIX WHCTPY-
MEHTOB Ha YIpaBJCHHE 3HAHUAMH (QUPM U CYIICCTBEH-
HOM BO3pAacCTaHUHM TPYIOEMKOCTH IPOEKTHBIX POOOT.
Ecnu oHO ¥ IPOUCXOAUT, TO C JIMXBOW KOMIIEHCUPYETCS
MOABEMOM KadecTBa WHXKEHEPHBIX PEIICHHH.

BBIBOJBI. 1. BeryneHue yenoBeyecTBa B 3IOXY
SKOHOMUKH 3HAHUH UCTOPHUYCCKH COBITAJIO C Ipeodpaso-
BaHUEM MHUpa B eINHYIO ITI00ATBHYIO CHCTEMY, B KOTOPOIt
OTHOCHTEIBHO CBOOOIHO ITEPEMEIIIAI0TCS TOBAPEI, JIFOIH,
KaluTal U, pasymeercsi, HHQOpMaIs KaK BOILIOLICHUE
HaKOIJICHHOTO MPAaKTHYECKOTO OIbITa, & TAKXKE Pe3ylb-
TaTOB NO3HABATEIBHOW JesTeNbHOCTH. BrI3BanHOE IIO-
Oamu3anmeld 000CTpeHHE TPOTHBOCTOSIHHS Ha PBIHKE,
B TOM YHCIIC, CYIOBOTO HHXHHHPHHTA, ITOITAIKHBACT
(UpPMBL, CHIEMATH3UPYIONTIECS Ha OKa3aHIH 3TOTO BUIA
MHTEJUICKTYAIbHBIX YCIIYT K MOUCKY ClI0CO00B YKperuie-
HUSI CBOUX KOHKYPEHTHBIX MO3UIHH.

2. CpencTBoM JIOCTHKEHHUS yKa3aHHOM 1eTIH SIBIISIeT-
cs1 00BCIUHECHNE YCHIIMHA TPENIPUATHH, HE3aBHCUMO OT
MecCTa WX pPAacHOJOKEHHsI, OpraHW3aIMOHHO-TIPAaBOBOI
¢dopmsl 6u3Heca. Kpurepusamu orbopa JIydmInx U3 4uc-
Jla MHOTOYHUCIICHHBIX IPETEHJCHTOB SIBISIOTCS: KO-
HOMHU4YecKass 3(p(eKTUBHOCTh ayTcopcwHra U mpodec-
CHOHaJIbHAsl KOMIIETEHTHOCTh CIICLAINCTOB (Ka4yeCTBO
HAKOIUICHHBIX MU 3HAHHH), a TAKXKE CIOCOOHOCTPH K UX
MOJICpHU3AINH U PaCITHPEHHIO.

3. TloBbIeHHE BHYTPH- M MEXOPTaHU3ALIOHHOTO
yIpaBJeHUs] 3HAHUSMHU, CHW)KEHHE H3/IEPKEK KOOPAHU-
HallMU CYJ0BOTO WH)KMHHUPHHTA M POCT KayecTBa J3ai-
Ha CONpPSDKEHBI C HCIOJb30BaHWEM HH(OPMaIMOHHO-
KOMMYHUKAIIHOHHBIX ~ TEXHOJOTHH, KOTOpBIE, Kak
MTOKa3alli TPOBECHHBIC HMCCIIEIOBAHUS, OIPOBEPTAIOT
CKeNTHYECKUE CY)XKICHHS Ha ux c4€ét. CTaHAapTHBIC WH-
CTPYMEHTBI U3 HX 4Kcia Ooliee BCEro MoAXoIsT HeOOIb-
muM (GUpMaM C OTHOCHTENBHO MPOCTHIMH HOTpPeOHO-
CTSIMU B IIPOW3BOJCTBEHHON Koomepauuu. [lnarhopmsl,
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the platforms which are being developed specifically | pa3pabarsiBacMble CIIEIHATBHO JJIsI CIy4acB OJXHOBpE-

for cases of the simultaneous knowledge management

on the endogenous and exogenous levels, the customers

MEHHOT'O YIIPaBIEHUs 3HAHUSAMH Ha 3HJOT€HHOM U K-
30I'€HHOM YPOBHSIX, PACCPEJOTOUEHUS 3aKa3UMKOB, 3Ha-
YUTENBHBIX O0BEMOB OTHOBPEMEHHO 00pabaThiBaeMOi

dispersal, the significant amounts of information being | unpopmawun, HANPOTHB, AEMOHCTPUPYIOT CBOM MpeH-

processed at the same time, show their advantages. MYIIECTBA.
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