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Abstract. There has been developed a model for the content management of the projects of
deep-water archaeological studies using robotic complexes and technologies. The product of
the deep-water archaeological research project is defined from the perspective of the theory
of project management. It is a data array that provides for the acquisition of new information
about the artefact and allows formulating management decisions related to it.

Keywords: underwater archeology; project management phase; content management plan-
ning; product of the project.

AnHotanusi. Pazpaborana MoJenb yNpaBieHUsI COAEP)KAHUEM HPOEKTOB TITYOOKOBOIHBIX
apXEOJIOTHYECKUX HCCIIEN0BAHUN C MPUMEHEHHEM POOOTH3MPOBAHHBIX KOMIUICKCOB M TEX-
Hostoruil. C MO3UIMI TEOPUH YIIPABICHHS TPOSKTAMH OIPEIEJICH IPOAYKT IIPOEKTa IIy0o-
KOBOJIHBIX apXEOJIOTHYECKUX MCCIIEIOBAHNH, B Ka4eCTBE KOTOPOTO BBICTyHaeT HH(opMaIu-
OHHBIII MaccuB, 0OECTIEUNBAIONINI TTOMydeHHE HOBBIX 3HAaHMN 00 apTeakTHOM 0ObeKTe W
MO3BOJISIIOILEH B MocienytomeM (GpopMUpoOBaTh yHpaBIeHYECKHE PEIICHHS MO OTHOIICHHIO
K HEMY.

KiaroueBbie ciioBa: MOABOAHAS apXCOJIOTUA; (1)3351 yHpaBJICHUA IMMPOCKTOM; INIAHUPOBAHUC
YIpaBJI€CHUA COACPKAHUCM; IPOAYKT IIPOCKTA.

AmnoTauis. Po3po0ieHoMoens yIpaBIiHHS BMiCTOM ITPOEKTIBTITHOOKOBOIHUX APXCOTOTTHIX
JIOCITI/KEHB 13 3aCTOCYBaHHIM POOOTH30BaHUX KOMIUIEKCIB 1 TEXHOJNOTIH. 3 TO3UMiN Teopii
YIPABIiHHS MPOEKTAMH BH3HAUEHO MPOAYKT MPOEKTY IIIMOOKOBOIHUX apXeoJoridHuX
JOCTI/KCHD, B SIKOCTI SIKOTO BHCTyMae iH(GOPMALifHIA MacHB, M0 3a0e3redye OTpUMaHHS
HOBHUX 3HaHb NPO apTeakTHUX 00'€KTI 1 JO3BOJISIE B TOJAIBIIOMY (POPMYBATH YIPaBIiHCHKI
PpIIIEHHS 110 BiTHOIICHHIO A0 HBHOTO.

Kuio4oBi ciioBa: miiBoIHA apXe0JIoTist; pa3u yIpaBliHHS IPOEKTOM; TUIaHYBaHHS yIIPaBIiHHS
BMICTOM; TIPOAYKT MTPOCKTY.
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Problem statement. Underwater archaeological IHocTanoBka npodJemsl. [TogBoaHble apxeonoruye-
CKHe HCCIICIOBaHMs1, IPOBOANMBIE HA OCHOBE POOOTH3H-
POBaHHBIX KOMIUICKCOB U TeXHOJ’IOFHﬁ, SABJIAKOTCA OJJHUM
U3 IIePCIEKTHBHBIX HallPaBJIeHHH COBPEMEHHOU apXeo1o-

ruu [1, 2, 5, 8]. OTAenbHbIE UCTOPUKO-APXEOIOTHUECKIE

research conducted with the help of robotic complexes
and technologies appears to be a promising sphere of
modern archeology [1, 2, 5, 8]. Particular historical

and archaeological documentary studies and the results
of marine archaeological expeditions (MAE) provide
evidence that the territorial waters of Ukraine store
many unique underwater objects that represent different
historical eras and belong to the national historical
heritage [3, 4, 6, 7]. At the same time, the Ukrainian
deep-water archeology is currently at the initial stage
of its development: the National Program of deep-
water archaeological studies has not been established,
and the tasks of technological support, formation and
implementation of relevant projects have not been
accomplished yet. These circumstances foreground the
search for solutions to a number of scientific and applied
problems of deep-water archaeological studies, including
the theoretical problems of project management in this
subject domain.

Latest research and publication analysis. The

analysis of domestic and foreign publications has shown
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JIOKYMCHTAJIbHBIC UCCIICIOBAHUS U PE3YIIBTaThl MOPCKHX
apxeonorudeckux sxcrenuiii (MAD) cBUIETENBCTRY-
0T O HAalIMYMM B TEPPUTOPUAIBHBIX BOAAX YKpauHbI
OOIIBIIOrO KOJMYECTBA YHUKAIBHBIX MOJBOIHBIX O0b-
€KTOB, KOTOPBLIC MNPEACTABIIAIOT PA3HBIC HCTOPHUYCCKHC
SMOXH U OTHOCSTCS K OOBEKTaM HAIMOHAIBHOTO HCTO-
puueckoro Hacienus [3, 4, 6, 7]. Ilpu sToM, B HacTos-
Iee BpeMsl OTCUCCTBCHHAS TITyOOKOBOIHAS apXCOJIOTHS
HAXOUTCSl Ha HAYAJBHOW CTAJMU CBOETO Pa3BUTHS: HE
paspaborana HarmonanbHas mporpamma riyOOKOBOI-
HBIX apXCOJIOTUYCCKUAX UCCIICIOBAHUM, HE pPEIICHBI 3a-
JTa4M TEXHOJOTHYECKOTO obecredeHus: padot, popmu-
pOBaHUS W peajH3aldd COOTBETCTBYIOIIUX MPOCKTOB
U MHOTOE JpYyroe. ITH 0OCTOSTENLCTBA AKTyaTH3UPYIOT
[IOMCK PELICHUI psla Hay4yHO-NPUKIAAHbIX 3ajad [Iy-
OOKOBOITHBIX aPXCOJIOTUYECKUX HCCIICIOBAHUA, B TOM
4icIie, 3a/1a4 TEOPUH YIPABJICHUsI POSKTAMHU B JTaHHOM
MPEAMETHOU O0JIACTH.

AHaJIN3 MOCJEeIHUX HCCIeTOBAHUI W MyOJIMKAIMIA.
BrInoTHEHHBIN aHAIN3 OTEYCCTBEHHBIX M 3apyOe)KHBIX
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that so far there are virtually no solutions to the problems
of the formation and implementation of deep-water
archaeological research projects based on various project
management standards. The available publications that
present the project approach to MAE cover its general
aspects and do not provide deep-water archaeological
studies with scientifically valid management models
and mechanisms [10—15]. Thus, manual [14] gives the
basic rules for studying underwater cultural heritage,
which constitute the general pattern of organization
of underwater archeological works. The document
contains ethical guidelines and recommendations for the
implementation of research. It outlines the preparation
procedure for an archaeological project, the competence
and qualifications of the project participants of various
categories, and declares individual eclements of
performing, financing and documenting the project. The
so-called “36 Rules” is a major reference document in
the field of underwater archeology and an integral part
of a more widely known legal instrument, the UNESCO
Convention on the Protection of the Underwater Cultural
Heritage (2001).

Papers [11, 12] concern particular issues of project
support for underwater works. They identify major
organizational factors influencing investment decisions,
risks, cost management, project scheduling, monitoring
and control. However, methodological foundations of
the effective formation and implementation of deep-
water archaeological research projects are not rendered
here. Publications [13, 15] consider archiving and project
management in the historical environment; even together
with the available research results, they do not allow
devising the architecture of MAE projects scientifically
and solving the problems of their effective management.

The lack of scientifically based solutions for
the formation and implementation of MAE projects
determines the relevance of the development of models
and mechanisms for the phased management of projects
of deep-water archaeological studies for various special

purposes.

THE ARTICLE AIM is to develop a content
management model for a deep-water archaeological
research project at the stage of its initiation.

Basic material. Archaeological deep-water studies
are associated with a wide range of artefact nomenclature
their
characteristics. With account to these peculiarities,

and possible uncertainties in identification
project initiation should be regarded as a defining stage
in the construction of the project architecture, as it sets
a number of key indicators and characteristics of the
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MyONUKAIIiA TTOKa3all, 9TO K HACTOAIIEMY BPEMEHHU pe-
[ICHUSI BOMPOCOB (DOPMHUPOBAHUS W PEATH3ALMU IPO-
€KTOB TNTyOOKOBOJIHBIX apXCOIOTUICCKIX HCCICIOBAHMMA
Ha OCHOBE PAa3NMYHBIX CTAHAAPTOB YIPaBIICHHUS IIPO-
CKTaMH MPAaKTHYECKH OTCYTCTBYIOT. [3BecTHbBIC aBTO-
py TMyOJNHKaluy, TOCBAIICHHBIC MPOCKTHOMY ITOIXOIY
K MAD, oTpakaroT 00IIHe acTeKThl JaHHOH mpobieMa-
THKA M HE 00CCICUYMBAIOT IIYOOKOBOIHBIC apXCOJIOTHU-
YECKUE WCCICIOBAaHUS HAYYHO-0OOCHOBAaHHBIMH MOJIC-
JMH B MeXaHu3Mamu ynpasienus [10-15]. Tak, B [14]
MIpUBE/IEHbl OCHOBHBIE MPABUIIA, KACAIOIIUECS JESTelb-
HOCTH, HANPaBJICHHON HA HCCICAOBAaHHE ITOJBOIHOTO
KyJIBTYPHOTO HACIEANs, KOTOPBIE (GOPMUPYIOT OOIIYIO
CXeMy OpraHu3aluy paboT MOABOAHOI apxeonoruu. Jlo-
KyMEHT COJICP)KUT 3TUYCCKHE TUPEKTUBHI U PEKOMEH/1a-
IIUH TI0 BBITTOJTHEHUIO MCCIIEIOBAaHHA, KOTOPBIE, B OOIINX
gyepTax OMpEeNsiioT MOPSIOK MOJTOTOBKH apXeoJIoTH-
YECKOTO TPOEKTa, KOMIIETCHIINY U KBaTH()UKAIIIH pa3-
JUYHBIX KAaTerOpuil YYaCTHUKOB MPOEKTa, KOHCTAaTHU-
PYIOT OTIENbHBIE AJIEMEHTHI MPOLECCOB IPOBEACHHUS,
(hMHAHCHUPOBaHUA W NTOKYMCHTHPOBAHHSA TIPOACTAHHON
pabotsl. JlaHHbIe, Tak Ha3bIBaeMbIX «36 [IpaBumny, sSBIIsI-
IOTCSI OCHOBHBIM CIIPABOYHBIM JIOKYMCHTOM B OOJIACTH
TIOZIBOTHOM apXeOJIOTHH M HEOThEMIIEMOH YacThio OoJiee
IIUPOKOTO M3BECTHOTO TPABOBOTO JOKyMeHTa — KoH-
BeHIr FOHECKO 00 oxpaHe MoIBOIHOTO KyJIETYPHOTO
Hacnenus (2001 ).

B [11, 12] paccMoTpeHbl OTAETbHBIE BOMPOCHI MPO-
EKTHOTO OOecTieyeHHs TOABOAHBIX PadOT: OIPEAEIICHBI
OCHOBHBIC OpraHU3allMOHHBIC (baKTOpI)I, BJIMAOIIUEC Ha
MHBECTUIIMOHHBIE PELICHHUS], PUCKH, YIIPaBIEHHE CTOUMO-
CTBIO, COCTaBJIeHHE IpaiiKa BHIIOIHEHHS PadoT, IpoIec-
Cbl MOHUTOPHHIA, KOHTPOJIS U IPYroe, KOTOPBIE, OAHAKO,
HE PACKpPBIBAIOT METOJOJIOTMYECKOW OCHOBBI PEIICHUS
3a1a4 3QpeKTHBHOTO (POPMHIPOBAHUS H PEATHU3AIAN TIPO-
€KTOB ITyOOKOBOJHBIX apXEOJOTHUeCKUX UCCIICIOBaAHMUH.
Bormpocsl Tana apXuBHpOBaHMS M YIIPABICHUS POEKTa-
MH B UCTOPHIECKON CpeJie TIOCBSIICHBI myOmmKkanuu [ 13,
15], xoTOpBIe B COBOKYMHOCTH C M3BECTHBIMHU pE3yJIbTa-
TaMU HMCCIICJIOBAHUN HE TTO3BOJIIIOT HA HAyYHOH OCHOBE
OTIPEICTISITh apXUTEKTYpy MpoekToB MAD u pemrats 3a-
Jauu 3P (HEKTUBHOTO YITPABICHUS NMH.

OTcyTcTBHE HAYYHO 0OOCHOBAHHBIX IIPOEKTHBIX pe-
mIeHni (HOPMHUPOBAHUSA U peanu3aliy MpoekToB MAD
o0yClaBIMBaeT akTyaJIbHOCTh pa3pabOTKU MoJeliei
Y MEXaHU3MOB MOATAITHOTO YIPABJICHUS IPOCKTaMH IITy-
OGOKOBOZIHBIX APXCOJOTMYECKUX MCCIIEIOBAHUN Pa3IIHy-
HOTO 1IEJICBOTO Ha3HAUCHHSI.

HEJb PABOTbI — pa3pabotka Moaenu yrpasiie-
HUSI COJIEP)KAHUEM TMPOEKTa TIIyOOKOBOJHOIO apXeoJio-
THYECKOTO MCCIIEMO0BAHMS Ha DTAIlE €r0 HHHIIHAIIHH.

H3noxkenne OCHOBHOTO MaTepHasa. YYHTHIBAs
0COOCHHOCTH apXeOJIOTHUECKUX TITYOOKOBOTHBIX HUCCITE-
HOBaHHﬁ, CBA3aHHBIX C IIUPOKUM CHEKTPOM HOMEHKJIA-
TYpbI apTe()akTHBIX OOBEKTOB M BOBMOXKHBIX HEOIIpeie-
JCHHOCTeH B WX MICHTU(HKALNOHHBIX XapaKTePHCTH-
Kax, OJIHUM U3 OINPCACIAIONINX O3TaloB IMOCTPOCHUA
APXHUTEKTYPHI MPOEKTa CIIEAYET CUMTATh ATAIl €ro MHU-
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project, as well as the content of management processes.

In accordance with [9], project content management
planning is the process of creating a content management
plan that documents how the content of the project will
be formed, validated and monitored. Obviously, the
content management planning processes are based on
identification of the project’s subject domain (in this
case, deep-water archaeological research) and product.
From the viewpoint of project management and the
results of a number of deep-water research projects
carried out by the author, it is reasonable to regard a data
array providing new information about the artefact as the
product of archaeological underwater research projects.
Subsequently, it allows formulating management
decisions concerning the artefact.

Preliminary analysis of management processes
indicates the possible occurrence of uncertainties in the
identification of the characteristics of the research object
at the stage of project initiation, which requires both
predictive and adaptive types of life cycles to be taken
into account when developing the management models.

According to the common definition of the project’s
product, as well as the conditions for accounting of
different types of life cycles, there has been developed
a model for managing the content of the project of deep-
water archaeological studies at the stage of its initiation
(Fig. 1).

Let us consider the basic processes of the model.
Within the existing legislative framework, the project
may be initiated by the legal entities and persons who
appear to be its stakeholders: CP = {CP .} is the set of
project initiators, ¢ = 1...m. Project initiators select a
project team that implements the content management
processes. The main conditions for selecting a project
team are as follows:

S =min at £ = max,

where S is the cost of the project team, and £ is the
team’s effectiveness.

Identification of an artefact resides in forming data
arrays containing the historical and archaeological
characteristics of the object (M), as well as its location (K)
at the moment of the project’s initiation, which can be
generally presented as follows:

T T T
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IIMALIH, KOTOPBIM OMpenessieT Pl OCHOBHBIX IOKa3a-
TeJIel M XapaKTepUCTHK MPOEKTa, a TAKXKE COfIepKAHUE
MPOLIECCOB YIPABICHNUS.

B cootBercTBuu ¢ [9] mmanupoBaHHE YNpaBICHHS
COZIEpKaHUEM IIPOEKTOB TPEACTABISAET COOOM mporece
CO3/IaHUs TUTaHA YNPABICHUS COJEPIKaHHEM, JTOKYMEH-
THPYIOIIEr0, KakuM 00pa3oM COAEpKAaHUE IIPOEKTa
Oymer (GopMUpPOBATHCS, TOATBEPKAATHCS M KOHTPOIH-
poBarbcst. O4YEBHIHO, YTO MPOLECCH IUIAHUPOBAHHS
yIpaBJICHUsI COAEep)KaHUEeM Oa3zUpYIOTCS Ha Ompesere-
HUU MPEAMETHOMN 00J1aCTH MPOEKTA, K KOTOPOU B TAHHOM
Cilyyae OTHOCSTCS IIIyOOKOBOIHBIE apXEOJIOTHYECKHE
UCCJIEZIOBAHUS, a TaKKe MPOAyKTa npoekra. C TO4KH
3pEHHUsT TIPOCKTHOTO MEHEIKMEHTA U PEe3yJIbTaToOB, BbI-
MOJIHEHHBIX aBTOPOM Psiia TPOCKTOB TIIyOOKOBOIHBIX
HCCIIeIOBaHUH, B O0IIEM cily4yae, MPOAYKTOM MPOEKTOB
apXCOJIOTHYECKUX TTO/IBOJHBIX HCCIICIOBAHUN IIENIECO0-
OpasHo mosarath WH(GOPMAIMOHHBIA MaccHB, obecrie-
YMBAOLIHI [TOJyYCHUE HOBBIX 3HAHUHI 00 apTe(hakTHOM
00BbeKTe ¥ MO3BOJISIIONIEM, B TIOCIeaAyoeM, Gopmupo-
BaTh YIPaBJICHYECKHUE PEIICHHUS 110 OTHOIICHHIO K HEMY.

IIpenBapuTenbHblil aHAIN3 IPOLECCOB YIPaBJICHUS
yKa3bIBae€T Ha 0OCTOSITEIBCTBO BO3MOYKHOIO BO3HUKHO-
BEHMsI HEOIIPE/ICIIEHHOCTEH NPU WICHTU(UKALIUH XapaK-
TEPUCTUK OOBEKTA NCCIICJOBAHNI Ha CTa {1 MHULIUALIUH
MPOEKTa, YTO TPeOyeT yuera B pa3padarbiBaeMbIX Mojie-
JSIX yNpaBJIeHUs HE TOJBKO MPEIUKTUBHBIX, HO M ajarl-
THUBHBIX BHJIOB )KU3HEHHBIX IIMKJIOB.

B cootBeTcTBHM € IPUHSATHIM OIPEIENICHHEM POy K-
Ta TMPOEKTa, a TaK)KE YCIOBUH ydeTa pa3sIMYHbIX BHIOB
JKM3HEHHBIX IIMKJIOB, OblIa pa3paboTaHa MOZEIb yIpaBJie-
HUSI COZIEp’KaHUEM TPOeKTa TITyOOKOBOJHBIX apXeoJIOTH-
YECKHUX MCCIICIOBAHHUH Ha JTare ero MHunuauu (puc. 1).

PaccMoTprM OCHOBHBIE IIpoLIECCH MOETH. B pam-
KaxX CYIIECTBYIOLIETO 3aKOHOAATEIBHOTO TIOJISI MHUIIHA-
TOpPaMH MPOEKTa MOTYT OBITH IOpUANYecKue U (usnye-
CKHeE JINIIA, KOTOpBIE, B O0ILEM CiIydae, 3aHHTEPECOBAHEI
B BBImoHEeHUN mpoekTa: CIT = {CIlc} — mMHOXecTBO
WHHIUATOPOB MPOEKTa, ¢ = 1...m. VIHUIMATOpHI Mpoek-
Ta BEIOMPAIOT KOMaHy ITPOEKTa, KOTOPasi OCYIIECTRIISCT
B paMKax JaHHOW MOJIENH IPOIECCHl YIPABICHHS CO-
nepxanreM. OCHOBHBIMU yCIIOBHSIMH BBIOOPA KOMAaH/IbI
MpoeKTa OyayT CUUTATH:

S = min mpu £ = max,
rje S, — CTOMMOCTh KOMaH ibl NpoekTa; £ — s dexTus-
HOCTbh KOMaH/IbI TPOEKTA.

[Mpouecc maeHTHdUKanUK apredakTHOro 00beKTa
3aKJII0YaeTCcsl B CO3AaHUM WH(OPMAIOHHBIX MacCH-
BOB, COJICPIKAIllUX HCTOPHKO-aPXEOIOTHUECKUE Xapak-
TEPUCTUKU 00bekTa (M), a TakKe XapaKTepHUCTHKH €ro
MecTononokeHus (K) Ha MOMEHT MHHUIMALUU MPOEKTa
7= 0, 4yTO B 00ILIEM BH/IC MOXKHO ITPEACTABHUTH KaK:

[T T 7 ]
Ii s iy 1y,
=0 =0 =0
3 2 )

[i s i+l [n>

=0 =0 =0

=0 =0 =0
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Fig. 1. Process model of content management for a project of deep-water archaeological studies

Puc.1. HpOHCCCHaH MOZ€CJIb YIIPABJICHUA COACPIKAHNUEM ITPOCKTA FJ'Iy60KOB0ﬂHOF0 aApXCOJIOIrnIC€CKOro uCCaIca0BaHUs

T T T
B[ ’ BHI’ e Bn >
=0 =0 =0
) 3 3
Bi > i+17""BAn’
=0 =0 =0
_ H H H
realK; =| B, B!, ... BY, |,
=0 =0 =0 =0
s N s
B[ > i+1,°0 Bna
=0 =0 =0

where M, is the data array of the historical and
archaeological characteristics of the i-th artefact; K, is
the data array of the location of the i-th artefact; If, b,
I, F are the historical and archaeological characteristics
of the elements of the artefact; BY, B, BY, B} are the
characteristics of the location of the i-th artefact.
Identification of the artefact stipulates formation of
the requirements for the project’s product, the research
technology, and the regulatory and legislative framework
for the development of the project’s content. It should
be noted that the adequacy of the data arrays M, and K,
in the proposed model at the moment of the project’s
initiation (¢ = 0) is determined through carrying out

possible cycles of expert evaluation with obligatory

[ pT T 7]
Bi > BHI""’ Bn ’
=0 =0 =0
3 ) 9
Bi i+1> " BAn’
=0 =0 =0
— H H H
realK, =| B, B!, ... B", |,
=0 =0 =0 =0
K N s
Bj s i+1,000 Bn s
| =0 =0 =0

rae M, — vH(OpPMalMOHHBIA MacCHB MCTOPUKO-APXE0-
JIOTHYECKUX XapaKTePUCTHK i-20 apTeakTHOro o0b-
exTa; K, — MHQPOPMALMOHHBI MacCUB XapaKTepPUCTHK
MECTOMNONOKEH S i-20 apTedakTHoro oowekra; I, I, I,
I, — MCTOPUKO-apXEO0NOTHIECKUE XaPAKTEPUCTHKH dIle-
MEHTOB apTe(haKTHOTO OOBCKTA; B?, B, B, B} — xapax-
TEPUCTUKU MECTOIOJIOKEHUS i-T0 apTe(haKTHOTO 0OBCK-
Ta.

Peanmuzanus nponecca uneHTuGUKau apredakt-
HOrO OOBEKTa OO0YCIIABIMBACT COJCPIKAHUC IPOLEC-
coB (hopMUpOBaHUsT TPeOOBaHMI Ha MPOAYKT IMPOEK-
T4, TEXHOJOTWHU IIPOBEICHUS HCCIEAOBAHUM, a TaKKe
HOPMAaTHBHO-3aKOHO/IATENbHOE 10JIE, B PAMKax KOTOPO-
ro Oyzer paspadarbiBaThCsl conepkanue npoekra. Cire-
JIyeT OTMETHTh, YTO JIOCTaTOYHOCTh CHOPMHPOBAHHBIX
MH()OPMAIIMOHHBIX MaccuBoB M, K, B TIpeIOKeHHOM
MOIeN Ha MOMEHT MHHUIManuy npoekra (¢ = 0) omnpe-
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participation of the experts specializing in archeology and
underwater engineering. Expert conclusions may reveal
the need for coordination and additional exploration
aimed at clarifying or supplementing the data arrays M
and K. At that, the additional exploration requires the
implementation of content management processes in the
sequence established by the developed model.

A major part of project content management is the
formation of a set of requirements 7, for the technical
means of performing deep-water archaeological studies,
as well as a set of the project’s restrictions and key
indicators P, Their sufficiency is to be determined from
the following conditions:

T,= (T} + (T}, P = (P!} + {PS},

where {77}, {T/} are the sets of normative and additional
requirements for the technical means of archaeological
studies, respectively; {P"}, {P¢}, are the sets of the
project’s constraints and key indicators, respectively.

In order to improve the management efficiency when
formulating the requirements, constraints and indicators
of the project, the process of content management
suggests dividing these sets into two groups: the
unregulated requirements, constraints and indicators of
the project, which cannot be changed, and the regulated
ones, which can be changed:

max "™ 7;/1’ max "™ i’ll’ .., max”™ T;:'
max "™ Zd’ max "™ ]-l'il s max o™ ];101
maxM;wrm _
maxnorm Pin, maxnorm lil’ - maxnarm R;’l
max ™ Pids max "™ E:l.l s max ™ Pnd
B risk n risk ann risk |
max "~ T;', max s max o T
isk rd risk d isk rd
max™" 7Y, max™" T3, ..., max"™" T,
max MM = » » "
risk pn risk pn risk pn
max = P", max Yils e max o P
isk isk isk
max’™ Ed’ max’™ Piilv .y max”™ Pnd

where, max M/™, max M/ are the sets of regulated

and unregulated requirements, constraints and indicators

norm mn norm d
I, ",

of the project, respectively; max max
max"™ P? are the

requirements, constraints and indicators of the project;

max unregulated

norm n

F,
maxrlsk T;n , maxrzsk 7;11 , maxrlsk Pl_n , maxrzsk Ed are
the regulated requirements, constraints and indicators of
the project.
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JIeJsIeTCsl IyTEM MPOBEAEHUSI BO3MOMKHBIX LUKIIOB JKC-
TIEPTHBIX OIICHOK C 00sS3aTeIHHBIM y4acTHEM IKCIIEPTOB
B 00JIaCTH apXEOJIOTHH U TIOABOTHO-TEXHHUECKUX PadOT.
OKCIepTHRIE 3aKIIOYCHHS MOTYT BBISIBUTH HEOOXOIH-
MOCTb IPOBEIEHUS IPOLECCOB COINIACOBAHUS U COOT-
BETCTBYIOIIMX pabOT IO IOTONHUTEIHHON pa3BeIKe C
[ENTbI0 YTOYHEHUS WIH JTOTIONHEHHS HHPOPMAITOHHBIX
MaccuBoB M, K. Ilpu 3ToM, BBIIONHEHHE paboOT 1O JI0-
TIOJTHUTENEHON pa3Benke TpeOyeT pearu3aliy MMporec-
COB YIPABJIEHUS COIEPKAHUEM B I1OCIIEI0BATEIBHOCTH,
YCTaHOBIICHHOH pa3pab0TaHHON MOJEIBIO.

OmHMMH W3 OCHOBHBIX IIPOIIECCOB YTIPABICHHS
cofiepy)KaHHUEeM MPOEKTa SBIAIOTCS TPOIECCH (hopMu-
pOBaHMA MHOXECTBa TpeGoBaHMH 7 Ha TEXHHUYECKHE
cpencTBa oOecrieueHus] TIIyOOKOBOMHBIX apXeojJoruye-
CKHUX HCCJIEIOBAHMM, a TaKkKe MHOXXECTBA OrPAHUYECHHHI
W OCHOBHBIX IOKa3arelield MpoeKTa Pp, JIOCTaTOYHOCTh
KOTOPBIX OMPEACIIUTCA YCIIOBUAMU

T =ATr +{T, P={P" +{P,

rae {7}, {T} — MHOKeCTBa HOPMATHBHBIX U JIOMOJI-
HUTEJIBHBIX TPEOOBAHUI K TEXHUYECKUM CPEJICTBaM ap-
XEOJIOTHYECKHMX MCCIIEI0BAHUH, COOTBETCTBEHHO; {P/"},
{P¢} — MHOXECTBO OrpaHMYEHMH Ha MPOEKT, MHOMKE-
CTBO OCHOBHBIX [T0Ka3aTeJIel MPOEKTa, COOTBETCTBEHHO.

C uenbio noBbIeHNs 3PPEKTHBHOCTH YIIPABICHHS
Ha JTane (OpMHUpOBaHMs TpeOOBaHMH, OTpaHMYCHUH
W TIOKa3areliel MpoeKTa MpoLece yIpaBIeHUs CoJeprKa-
HHEM IIpeJyCMaTpyUBaeT paslesieHne yKa3aHHBIX MHO-
JKECTB Ha JIBE COCTABIISIONINE: HEPETYIUpyeMble TpeOo-
BaHMS, OTPAaHUUYCHUSI M IIOKA3aTeNIM MPOEKTa, KOTOPHIC
HE MOTYT OBITh M3MEHEHBI, U PEryInpyeMble, KOTOPbIC
MOTYT OBITh U3MEHEHBI:

r norm n norm n norm n 7]

max ', max s o max™ > T

maxnorm T;d, maxnor‘m T;'Lila " maxnorm Tnd
max norm —

M” norm pi norm pn norm pi
max ", max 71> > Max “
max "™ Bds max "™ Pil ees max "™ Pnd

B risk n risk n risk |

max  7;, max il max T

isk ad risk d isk ad

max’™ T; , max’™ ];'4-1’ " max’™ ]—;1

maxMrisk —

n risk Pn risk pn risk Pn

max i > max it1> > Max n

risk pd isk pd isk pd

max’™ Pz , max’™ E+l: .y max’™ Pn

e max M"™, max M™* — muoxecTBa perymupye-
MBIX U HEPETyIUPYyEMBIX TpeOOBaHMUIA, OrpaHUYCHUN
¥ oKasarelsell IpoeKTa, COOTBETCTBEHHO; Max

— Heperynupy-

norm Tn
i

norm Td norm Pn
i i

max

max 0" Pz d

, max
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Such a distinction ensures the efficiency of content
management processes at the project’s initiation by
extending the project’s architecture alternatives. In
other words, it helps identify a wider range of possible
technical solutions, streamline the works performed
within the project, adjust the time and monetary scope of
the project, and so on.

The sets of requirements 7', and P serveas the initial
data for the formation of alternative technical solutions,
namely, the set 4, of possible options for technical
and organizational solutions. The latter is based on
combinations of the main characteristics of the following
elements: alternative carriers 4. of robotic unmanned
underwater vehicles (UUV), bases 4, for disposition of
the UUYV carriers, and the UUVs themselves.

The basic configuration of the structure of the product
resulted from the process of forming alternative technical
solutions (KO0) is determined by the following finite set:

AT: {ai’ ai+]’ an}’ AC: {ni’ ni+]’ nn}’

AB: {bi’ bi+1’ bn}’ AUUV: {npi’ np;. npn}:

K, < (A ALALAL,

where a, a,, , a € A, i=1...n are the options for

+ 1 n
technical and organizational solutions; n, n.
A, i=

C)
carriers; b, b

cp N, €
1...n are the characteristics of alternative UUV
. b, € A, i=1...n are the characteristics
of the bases of their disposition; np,, np,, ,... np , np, €
A,» 1= 1...n are the characteristics of the UUV.

The process of preliminary coordination involves an
ordered change in the configuration of the structure of

the product resulted from the 4, formation:

K,—K —K,—..K,
where K, is the final configuration of the i-th project’s
productstructure; K , K, are the intermediate configuration
of the product structure.

The databases created at this stage and the established
configuration of the structure of the product resulted from
the process of forming alternative technical solutions
make it possible to use the coordination results to form
a preliminary set of technologically and organizationally
possible alternative projects Ap.

The choice of projectcriteriais functionally dependent
on the compromise achieved by the project initiators.
In general, they can specify and approve the criteria,
or offer them to project team for approval. Depending
on the criteria adopted on the basis of evaluation of the
project’s preliminary resources, its time scope and risks,
a number of project alternatives can be obtained. They
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€MBbIC Tpe6OBaHI/ISI, OIPaHUYCHHUS U ITIOKA3aTEIN IIPOCKTA,
isk isk pd isk isk pd

max’™ T;n , max’™ T; , max™ Pin , max”™ Pl o

peryinupyemsbic Tpe6OBaHI/I$I, OrpaHUYCHHA U TOKA3aTCIn

MPOCKTA.

Taxoe pasmenenne obecrmedmBaeT 3PPEKTHUBHOCTD
MPOIICCCOB yIPABJICHHUS COACPIKAHHEM Ha JTare HHHU-
[UAIAU [TyTEM PACHIMPCHUS aJIbTCPHATUB aPXUTCKTYPBI
MPOEKTA, T. €. BRIABICHHUE OOJee MHUPOKOTO Kpyra BO3-
MOKHBIX TEXHUYECKUX PEIICHHUH, pariioHaIN3alluu pa-
60T 10 HpOCKTy, CMCUICHUA BpeMeHHbIX U CTOUMOCTHBIX
PaMOK IIPOEKTa U MHOTOE JIPYTOe.

MuoxectBa TpeboBanmit 7' u Pp SIBISIFOTCSL MCXO-
JTHBIMH JaHHBIMU [UIT (DOPMHPOBAHHS aJIETCPHATHBHBIX
TEXHUYCCKHUX PEIICHHI, YTO MPEICTaBIIeT COOOH MHO-
JKECTBO A BO3MOXKHBIX BAPHAHTOB TEXHUIECKHX M Opra-
HHU3AIHMOHHBIX PEIICHUH, 0a3uPYIOMNXCS Ha COYCTAaHMAX
OCHOBHBIX XapaKTepI/ICTI/IK DJICMCHTOB: aJ'IBTepHaTI/IBHI)IX
Hocutenedl A poOGOTH3MPOBAHHBIX HEOOUTAEMBIX MOJIBO-
mabIX armaparos (HITA), 6a3 muciorupoBaHus HOCHUTE-
neit HITA — A, a takke HenocpezctBenHo camux HITA

Hia®

BazoBas koH(UTYpaIys CTPYKTYpsl MPOIYKTa MPo-
necca (HOPMUPOBAHUSI AIBTEPHATUBHBIX TEXHUYECKUX
penrenuii (K ) ONpenenseTcss KOHEYHBIM MHOKECTBOM

A=la.a. ,a} A={n.n  n}.

i+ i+1” "

A6 = {bi’ b[+1’ bn}’ Al—ma = {npi’ npi+1’ npn}:

KO < (AT’ AH’ AG’ Aﬂna)’

mea,a,, ,a,a € A,i=1..n— BapHaHTBl TEXHAYECKO-
TO M OPraHM3aLMOHHOTO PEIeHui; n, n,, , n, n, € A,
i = l..n — XapaKTepUCTHKU AJIbTEPHATUBHBIX HOCHTE-
neit HIUA; b, b, , b, b, € A, i= 1..n— Xapakrepu-
CTUKH 0a3 JUCIOUMPOBAHMUS; NP, NP, , Np,, Np, € A
i=1...n — xapaxrepuctuku HITA.

B mporiecce mpeaBapuTeIbHOTO COMIACOBAHMS MTPO-
UCXOJHUT YHOPSJOUYCHHOEC HW3MEHEHHE KOHQUTYpaLuu
CTPYKTYpBI IIPOJYKTa Mpoecca GopMUpOBaHUS A :

Hiia’

K,—K —K —..K,

rae K, — KoHedHas JUis i-TO TPOeKTa KOH(HUryparms
CTPYKTYphI poaykTa; K, K, — NpoMexyTOYHbIC KOH-
(urypauny CTpyKTypbl IPOLYKTa.

Co3naHHbIe Ha JAHHOM JTare 0a3bl JAHHBIX U yCTa-
HOBJICHHAs KOHQUTYpaIsi CTPYKTYpbl MPOAYKTA IPO-
necca (pOpPMHUPOBAHUS AJIBTCPHATHUBHBIX TEXHUYCCKHX
PCLICHUI MO3BOJISIOT HA OCHOBAHUM PE3YJILTATOB IPO-
LIECCOB COIVIACOBAHMS NPEABAPUTEIILHO C(HOPMUPOBATH
MHOXKECTBO TEXHOJIOTHYECKH M OPraHW3alMOHHO BO3-
MOXKHBIX aJIETEPHATHBHBIX IIPOCKTOB A .

Bei6op kputepreB npoekra (yHKIMOHAIBHO 3aBH-
CHUT OT KOMIIPOMHCCA, JOCTUTHYTOIO MEX1y MHHUIHATO-
pamu npoexra. B oOmem ciydae, KpUTEpHU MOTYT OBITH
3a1aHbl U YTBEPXKICHBI MHHUIMATOPAMH IIPOEKTa HIIH
NPE/UIOKEHbl UMHU JUISL YTBEPIKJICHUSI KOMaH/I0M MpOeK-
Ta. B 3aBHCHMOCTH OT NPUHSTBHIX KPUTEPHUEB Ha OCHOBE
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may serve as the basis for formalizing output documents
for content management processes [15]: charters, major
project results, etc. In the end, the project alternatives
proposed and hierarchically distributed by the project
team are subject to agreement and approval by the
governing body of the project participants.

The
determining, approving and controlling the content of

developed management model allows
deep-water archaeological research projects at the stage
of their initiation, which proves the feasibility of its

application.

CONCLUSION. Thecurrenturgency ofdevelopment
of the models and mechanisms for managing deep-
water archaeological research projects based on robotic
complexes and technologies is explained by the absence
of scientifically substantiated project solutions for their
formation and implementation.

The array that provides new information about an
artefact and allows formulating management decisions
with regard to the artefact should be considered the
product of the projects of archaeological underwater
studies conducted with the help of robotic complexes
and technologies.

The proposed process model of content management
is based on the established interrelationships of the
processes of identification of an artefact, formation
of alternative technical solutions, and selection of
alternative projects. It provides for determination,
approval and control of the content of projects of deep-
water archaeological studies.

Cnucok JIuTeparypsbl
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OLICHOK IIPEIBAPUTEIILHBIX PECYPCOB IPOEKTOB, BO3-
MOXKHBIX CPOKOB HX PeallM3allid, PUCKOB H IIP., MOXET
OBITH C(HOPMUPOBAHO MHOKECTBO ATBTEPHATUBHBIX TIPO-
eKTOB, KOTOpPBIE CIY)KaT OCHOBOI Ul (hopMain3anuu
BBIXOJIHBIX JOKYMEHTOB ITPOLIECCOB YIPABICHUS COZEP-
skaauA [ 15]: YcTaBoB, OCHOBHBIX Pe3yJIbTAaTOB IPOCKTOB
U Jpyrux. B KoHeYHOM HTOTE NPe/UI0KEeHHBIE KOMaH IO
NPOEKTa HePAPXUIECKH paclpe/ieIeHHbIC allbTePHATHBEI
IPOEKTOB MPEJOCTABISAIOTCS HA COIVIACOBAHHE U yTBEPIK-
JICHHE PYKOBO/SIIEMY OpIraHy y4aCTHUKOB IIPOCKTA.

PaspaboTanHas Monenb YHIpaBICHUS ITO3BOJSET
OIIpeNeNIATh, OATBEPKAAaTh U KOHTPOJINPOBATH COZEP-
JKaHHE TIPOEKTOB TIIyOOKOBOIHBIX apXEOIOTHYECKUX HC-
CIICJOBAHUN HA CTAANH UX MHULHUALMH, YTO MOXKET CIIy-
’KHUTh OCHOBAHUEM JUISI €€ UCTIOIb30BAHUSI.

BbBIBO/Ibl. AkryassHOCTH pPa3pabOTKH  Mojie-
Jel W MEXaHW3MOB YINPABJICHHs MPOCKTaMHU TIIyOOKO-
BOJHBIX APXEOJOTHYECKUX MCCIICIOBAaHUH Ha OCHOBE
POOOTH3NPOBAHHBIX KOMIUIEKCOB M TEXHOJIOTHH 00bsiC-
HSETCSl OTCYTCTBHEM B HACTOSIIEEe BpeMs HaydyHO 000-
CHOBAaHHBIX MPOCKTHBIX PEIICHUH MX (OPMHPOBAHUS U
peanu3anum.

[TpoayKTOM MPOEKTOB apXEOIOTHUECKUX TIOJIBOAHBIX
WCCIIEZIOBaHU, MPOBOANMBIX Ha OCHOBE POOOTH3HMPO-
BaHHBIX KOMIUIEKCOB M TEXHOJIOTHH, CIEAyeT CUUTATh
MH()OPMAITMOHHBIH MaCcCHB, 00€CIICUYNBAIOIINIT MTOTyYe-
HHE HOBBIX 3HaHMH 00 apTe(hakTHOM 0OBEKTE U ITO3BOJIS-
I0MIeH B MociIeayromeM (popMHUpOBaTh yIPaBICHIECKUE
pELICHUs 110 OTHOIICHHUIO K HEMY.

I[MpenmnokeHHast poOIECCHAst MOAEIb YIIPaBJICHUS CO-
JepKaHUEM Ha OCHOBE YCTAHOBJIEHHBIX B3aHMOCBS3EH
TIPOIIECCOB  MIACHTH(MKAIIMKA ~ apTe(aKTHOTO OOBEKTa,
(hopMHpPOBaHUSI AIBTEPHATHBHBIX TEXHUUECKUX PEIICHUH
1 BBIOOpA aJIFTEPHATUBHBIX IIPOEKTOB 00ECIICYMBACT OIIpe-
JIeTIeHne, TIOATBEPKICHUE W KOHTPOJIb COZIEPIKaHUs MPO-
€KTOB IITyOOKOBOJIHBIX apXEOIOTMIECKHUX HCCIIEIOBAHHH.
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