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SUMMARY
Huilin Xu. Information technology of the scientific partners' selection based
on the research activity results evaluation models. — Qualifying scientific work as a
manuscript.
Thesis for the Doctor of Philosophy Degree in Specialty 126 «Information System
and Technology». — Taras Shevchenko National University of Kyiv, Kyiv, 2023.

Abstract. The dissertation is dedicated to developing information technology for
selecting scientific partners for joint execution of scientific research, considering their
competencies, which are assessed based on previous scientific activity results.

Over the past few decades, there has been a significant reevaluation of the
importance of scientific research in ensuring sustainable economic development at the
national and regional levels. International scientific research initiatives play a unique
role in this process, contributing to the formation of integrated scientific approaches and
synergy among different countries. Many international organizations actively support
the participation of members from various states, emphasizing the importance of
globalizing scientific efforts. High-quality implementation of such projects requires
attracting executors who meet strict professional standards and competencies to address
specific project tasks. These initiatives often have a complex structure, requiring the
involvement of experts from various scientific fields, depending on the project's
objectives. It's important to note that participants' competencies evolve during the
project's implementation and are not static, allowing for adaptation to changing
requirements and tasks.

For the quality execution of a scientific research project, involving executors with
the necessary competencies is crucial. A model containing a system that assesses
executors' competencies based on measurable indicators is required to achieve this.

These indicators must be current, reliable, and verifiable from open sources.
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This work addresses the critical task of developing mathematical models for
evaluating researchers' scientific activity results dynamically to determine their
suitability for complex-structured scientific research projects' requirements and
decision-making models for quality personnel management in scientific research
projects (scientific component), as well as developing information technology for
selecting scientific partners based on models of evaluating scientific activity results,
which allows automating the processes of collecting and processing candidate data
(practical component).

The research object is the process of selecting executors for scientific projects,
considering the results of scientific activities.

The research subject includes models for evaluating the results of scientific
activities, methods, and means of selecting scientific partners.

Research methods. The research is based on knowledge representation and
processing methods, decision-making, set theory, graph theory, monitoring and
evaluation methods, and object-oriented programming.

The research aim is to enhance the efficiency of selecting partners for conducting
joint scientific research by developing models and methods for evaluating the results of
scientific activities and decision-making.

The scientific novelty of the obtained results:

o For the first time, an individually-oriented method for selecting scientific
project partners based on the analysis of subject scientific spaces has been developed.
This allows for the enhancement of the effectiveness of their implementation.

o The information technology for selecting scientific partners has been
improved based on models for evaluating the results of scientific activities. The main
distinction of the proposed technology from known information technologies for
selecting scientific partners is that it includes a comprehensive assessment of knowledge,
publication activity, and skills of the partners, which are determined through the
experience of executing scientific projects. This enables an increase in the effectiveness

of implementing scientific research projects.
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o The model for assessing the influence of scientists within the global citation
network has been refined, taking into account the age of scientific results in terms of
increasing sensitivity to new publications. Unlike other models, the proposed model for
assessing the influence of scientists considers the affiliation of publications to subject
scientific spaces. This allows for a more accurate evaluation of scientists' activities in
the context of selecting partners for joint scientific research.

o The method of forming specific scientific spaces has been further
developed, expanding the theoretical and practical possibilities for identifying
compliance with the requirements for performers of scientific research projects.

The first chapter of the dissertation contains an analysis of existing theoretical
and practical research on managing scientific research projects in terms of selecting
executors and forming teams. It examines changes in scientific collaboration,
emphasizing the globalization of scientific networks. The chapter highlights how the
globalization of collaboration networks facilitates interdisciplinary and transnational
approaches to scientific research, involving experts from various fields to work on
complex problems. The importance of international research consortia, conferences,
symposiums, joint research centers of universities, and publications in specialized
journals is underscored. Global scientific collaboration's significance and complexity in
forming teams for joint research execution are demonstrated.

It is established that the task of evaluating the competencies of executors based on
the results of scientific activities and their correspondence to the work packages of a
scientific research project is fully resolved. To ensure effective management of executors
in a scientific research project, it is appropriate to develop new or improved known
models for evaluating the results of scientific activities and to build an information
technology for selecting scientific partners based on these models.

The second chapter of the dissertation describes the conceptual framework of the
research for evaluating the influence of scientists and their selection as partners-

executors of a scientific project. Within this framework, a mathematical model for
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evaluating the influence of scientists in the global citation network, taking into account
the age of scientific results, is considered.

An analysis of factors influencing the selection of potential executors for scientific
projects is conducted. The analysis determines that critical factors in choosing partners-
executors of a scientific project are the correspondence of the experience and
competence of executors to the research direction. Determining the correspondence of
experience and competence of executors to the direction of research is proposed to be
carried out considering the affiliation of the scientific research project and the scientist
to specific scientific subject environments. A method for forming scientific subject
environments for scientists, institutions, and projects has been proposed.

The individually oriented method of selecting partners-executors of scientific
projects based on the analysis of scientific subject environments allows for effective
management of executors in a scientific research project and their correspondence to the
work packages of the scientific research project. The method's main advantages are the
high accuracy in selecting partners thanks to a detailed analysis of their competencies
and experience, which allows the forming of effective teams based on complementary
competencies, capable of adapting to the project's specific requirements due to the
individual approach to selecting each partner.

The third chapter examines the technical and software requirements for
implementing information technology for selecting scientific partners. Approaches and
requirements for informational and organizational support are also considered. The main
aspects of implementing the information system for selecting partner executors for
creating scientific project environments are discussed.

The fourth chapter describes the implementation of information technology for
selecting executors of scientific projects. It details the algorithms for accumulating and
analyzing data gathered from various sources, including scientometric databases and
academic profiles. The analysis includes professional certificates, activity in scientific

conferences, publications, and project experience.
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Practical significance of the obtained results. The leading scientific positions
of the dissertation are brought to the level of methodological generalizations and applied
tools, allowing for the formation of scientific spaces and the selection of partner
executors for scientific projects based on an individually oriented analysis of scientific
subject environments.

Verification of the information technology for selecting executors of scientific
projects was conducted based on scientific projects at Astana IT University, Astana,
Republic of Kazakhstan, for the year 2021, and Yancheng Polytechnic College,
Yancheng, People's Republic of China, for the 2014 to 2020. It was established that, on
average, about 46.55% of scientists met the requirements of project managers for each
scientific subject space. Among the candidates selected by the proposed method, 24.07%
were involved in the project. The verification shows that the developed method allows
for forming a rational list of executors according to all established criteria, enhancing
the efficiency of the selection process for participants in scientific research.

Keywords: Partner selection, scientific research project, project management,
evaluation of scientific activity results, subject space, classification, university graduate
profile, university environment, human resource, multidisciplinary developmental

environment.
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AHOTAIIS

Xyeistinb Croid. IngopmaniiiHa TexH0J10Tiss BHOOPY HAYKOBHX NMapTHEPIB HA
OCHOBi MoOjJeJieH OIIHIOBAHHA Pe3yJbTaTiB iX HAYKOBOI JIVIBHOCTI. —
Keanigixayitina naykosa npays Ha npasax pyKonucy.

Jlucepraltiss Ha 3100yTTS HAYKOBOTO CTyINeHs JokTopa dutocodii 3a
cremianpHicTIO 126  «IHbopMmaliiiHi cuctemMu Ta TexHosorii». — KuiBchkuit
HalllOHAJIbHUM yHiBepcuTeT iMeH1 Tapaca IllleBuenka, Kuis, 2023.

3micT aHoTamii. J[uceprallis npucBsiueHa mooy10B1 1HPOPMaLIHHOT TEXHOJIOT1i
BUOOpPY HAYKOBHX MapTHEPIB JJIA CHUILHOTO BUKOHAHHS HAYKOBHUX JOCHIKEHb 3
BpaxyBaHHSIM IX KOMIIETEHTHOCTEH, sIKI OIIHIOIOTHCS 3 BpaxXyBaHHSM IOMEPEIHIX
pe3yIbTaTIB HAYKOBOI JISJIBHOCTI.

[IpoTSiroM OCTaHHIX KUIBKOX JECATHIITH BIAOYJOCS 3HAYHE IMEPEOCMUCIECHHS
3HAYYIIOCTI HAYKOBHX JOCHIIPKEHb Y KOHTEKCTI 3a0€3MEUYEeHHSI CTajJoro PO3BUTKY
€KOHOMIKHM Ha JEp>KaBHOMY Ta PEriOHAJIbHOMY PIBHSX. Y IbOMY IpOILECi 0COOJIUBY
poJib  BIIITPalOTh MDKHAPOJHI HAYKOBO-AOCIHIJHI 1HIIIATUBHU, SIKI CHPHUSIOTH
(OpMYBaHHIO IHTETPOBAHMX HAYKOBMX IIJIXOJIB Ta CHHEPTii MIX PI3HUMH KpaiHaMmHu.
baraTto MiXkHapOJHUX OpraHi3alliil aKTUBHO CIIPUSAIOThH 3ATyYEHHIO YYaCHHKIB 3 PI3HUX
JIepKaB, MIJAKPECIIOYM BaXXJIUBICTh Tio0amizaiii HayKOBUX 3ycHJib. BHCOKa SIKICTB
peamizalli TaKuX TMPOEKTIB BUMAara€ MPUBEPHEHHS BUKOHABIIIB-MAPTHEPIB, SKi
BIIMOBIAAIOTh CTPOTUM MPOPECIMHUM CTaHAApTaM 1 KOMIIETEHIIISIM, HEOOX1THUM JIJIsI
BUpILIEHHS crenu(IYHUX 3aBJaHb NPOEKTY. Taki 1HIIATUBH YaCTO MAIOTh KOMILIEKCHY
CTPYKTYpPY, BUMAararo4u 3aJly4€HHS €KCHEpPTIB 3 PI3HOMAHITHUX Tally3ed HayKH, B
3QJICKHOCTI BiJI ITiJIeH MpoeKTy. BaxIuBO BI3HAYUTH, 110 KOMIIETEHTHOCTI YYaCHUKIB
€BOJIIOLIOHYIOTh y MPOLECI peanizalii MpOeKTY Ta HE € CTATUYHHUMH, IO J03BOJISIE
aJanTyBaTHUCS 10 3MIHHUX BUMOT Ta 3aBJIaHb.

JUist SIKICHOTO BHMKOHAaHHS HAyKOBO-JIOCHIIHOTO MPOEKTY HaWBaXKJIMBIIIUM €
3QJIy4eHHSI BMKOHABI[IB 3 HEOOXIIHUMH KOMIIETEHTHOCTSMHU. JIJIsi 1bOro MOTpiOHO

chopMyBaTH MOJEINb, SIKa MICTUTh CUCTEMY, IO JTO3BOJISIE OLIHUTH KOMIIETEHTHOCTI
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BUKOHABI[IB Ha OCHOBI BUMIPHUX IOKa3HUKIB. BaxinBo, 1mo0 111 MOKa3HUKH OyJIu
aKTyaJbHUMH, IOCTOBIPHUMHM Ta 1CHyBaJla MOXJIMBICTh MEPEBIPKU JaHUX Y BIIKPUTHX
JoKepenax.

B naniii poOOTI BUpINIYEThCS BaXKJIMBE 3aBjJaHHSA, a camMme: pPO3poOJICHHs
MaTeMaTHIHUX MOJCIICH OIIHIOBAaHHS Pe3yJIbTaTiB HAYKOBOI JISJIBHOCTI JOCIITHUKIB B
JUHAMIII U1l BUSIBIGHHS BIJMOBIJHOCTI iX KaHJIWJATyp BHUMOTaM JI0 BHUKOHAaBIIIB
HAyKOBO-JIOCIITHUX MIPOEKTIB CKIAAHOI CTPYKTYPH Ta MOJIEe MPUUHATTS PIIICHb A5
SKICHOTO YIIPaBJIiHHS MEPCOHAIOM HayKOBO-JOCIIIHUX MPOEKTIB (HAyKOBa CKJIAI0Ba),
a TaKoXX po3poOJieHHs 1H(OpMAaIIHHOT TeXHOJOrli BUOOPY HAYKOBHX MapTHEPIB Ha
OCHOBI MOJIEJIEH OI[IHIOBAaHHSI PE3yJIbTaTiB HAYKOBOi JISJIHOCTI, IO JO03BOJISE
aBTOMATH3YyBaTH MPOIECH 300py Ta OMPAIIOBAHHS TaHUX MPO KaHAUAATyp (IpakTHUHA
CKJIaJIoBa). BukoHaBIll Ta mapTHEPHU B JaHOMY JOCIIMKEHHI € CHHOHIMaMHU.

O00’ekTOM [OCHIKEHHS € MpoLEec BUOOPY BUKOHABIIIB HAYKOBUX IPOEKTIB 3
BpaxyBaHHAM Pe3yJIbTATIB IX HAYKOBOI AISIbHOCTI.

IIpeamMeroMm [Joc/igkeHHsI € MOJEl OI[IHIOBaHHS PE3YJbTATiB HAyKOBOI
JISITBHOCT1, METOJIU Ta 3aCOO0M BUOOPY HAYKOBUX MApTHEPIB.

Metoau pochaimkenHsi. IIpoBeneHi pochipkeHHs 0a3yrOThCS Ha METOJax
MIPEICTABICHHS 1 OOPOOKH 3HaHb, TPUUHATTS PillIeHb, TEOPIl MHOXKHH, Te€opii rpadis,
METO/1aX MOHITOPUHTY Ta OI[IHIOBaHHS, 00'€KTHO-OPIEHTOBAHOTO TPOrpaMyBaHHS.

MeTtor0 a0CiIzKeHHS € po3poOKa MOJIENel 1 METO/IIB OLIIHIOBAHHS PE3YJbTaTIB
HAyKOBOI JISUIBHOCTI Ta NMPUUHATTA pPIilIeHb 3 BUOOpPY MapTHEPIB AJIA MIJBUILEHHS
e(EeKTHUBHOCTI peajizallii HayKOBO-IOCIIJHUX MPOEKTIB.

HaykoBa HOBH3HA OTPUMAHUX Pe3yJabTaTiB :

o Bnepwe po3po0ieHO 1HAWBIIYalbHO-OPIEHTOBAHUM METOJ BUOOPY
BUKOHABI[IB HAYKOBUX MPOEKTIB HA OCHOBI aHaJi3y MPEIMETHUX HAYKOBUX MPOCTOPIB,
10 J1a€ MOXKJIUBICTh MIJBUINCHHS €(DEKTUBHOCTI 1X peasi3aliii.

o Yoockonaneno 1adopmaniiiny TEXHOJIOT0 BUOOPY HAYKOBUX IMApPTHEPIB
Ha OCHOBI MOJeNield OLIHIOBAHHS pe3yJbTaTiB HAYKOBOI JIsNIbHOCTI. OCHOBHOIO

BIJIMIHHICTIO 3alpOIIOHOBAHOI TEXHOJIOTIi BiJ BIAOMHUX 1H(MOpPMALIMHUX TEXHOJOTM
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BUOOpPY HAYKOBUX TMAapTHEPIB € T€, II0 BOHA BKJIIOYAE KOMIUIEKCHY OIIIHKY 3HAHb
myOJIiKaliHOT aKTUBHOCTI Ta HABUKIB MAapTHEPIB, AKI BU3HAYAIOTHCS 4Yepe3 JOCBIJ
BUKOHAHHS HAyKOBHUX IIPOCKTIB, IO Ja€ MOXJIUBICTh MIIBUIIUTH €(EKTUBHICTh
peaiizalili HayKOBO-IOCJITHUX ITPOCKTIB.

° Yoockonaneno Monenp OIIHIOBAaHHS  BIUIMBOBOCTI  HAyKOBIIIB  3a
rII00AIbHOI0O MEPEXKEI0 IHUTYBAHHS 3 YpaXyBaHHAM BIKY HAyKOBUX pe3yJIbTaTiB B
YaCTHHI MIJBHINCHHS YyTJIMBOCTI JUIsI HOBHMX myOjikaiii. Ha BigMiHy Bia 1HIIHAX
MoJieNield, 3alpONOHOBaHAa MOJENb OIIHIOBAaHHS BIUIMBOBOCTI HAYKOBIIIB BpPaXOBYE
HAJICXKHICTh MyOiKaIid A0 MPEeIMETHUX HAyKOBUX IMpocTopiB. lle mae 3mory Ouibi
TOYHO OILIHUTH JISUTbHICTh HAYKOBIIIB B KOHTEKCTI BUOOPY MapTHEPIB JIsi CHIIBHUX
HAYKOBUX JOCIIIKEHb.

o Habys noodanvuiozo pozeumky metoj; GopMyBaHHS MPEIMETHUX HAYKOBUX
MPOCTOPIB, IO PO3UIMPIOE TEOPETHYHI Ta MPAKTUYHI MOXKJIMBOCTI 1aeHTH(IKAI]
BIJIOBITHOCTI BUMOTaM JI0 TApTHEPIB HAYKOBO-AOCIITHUX MMPOEKTIB.

Ilepmmii po3ain aucepranii MICTUTh aHajl3 ICHYIOUYMX TEOPETHUYHUX Ta
MPaKTUYHUX JOCHIDKCHb II0JI0 YIIPaBIIHHSA HAYKOBO-IOCIIJIHUMH TPOEKTAaMU B
4acTUHI BUOOPY BUKOHABIIIB Ta (hOPMYBaHHS KOJEKTUBIB. PO3rsiHyTO 3M1HU B HAYKOBIN
CHIBIIpaIll, aKIEHTYIOYH yBary Ha riio0aiizallii HayKoBUX Mepex. PO3/is1 BUCBITITIOE, SIK
riobanizaris Mepexi criBIparii Cripusie MDKIUCIUTUTIHAPHOMY Ta
TpaHCHAIlIOHAJIBHOMY TIIXO0Iy JO0 HAYKOBHX JIOCHTIIKEHb, 3ay4aloud EKCIEpTIiB 3
pI3HMX Taly3ei [y poOboTH Haa ckiIagHuMu rnpobOiemamu. [limkpecmroeTses
BOKJIMBICTh MIDKHAPOIHUX JOCIITHUIILKIX KOHCOPIIYMiB, KOH(PEPEHIIIH, CUMIIO31yMIB,
CHUIBHUX JOCHIIHUIBKUX IIEHTPIB YHIBEPCUTETIB Ta MyOJiKaliil y creniali3oBaHuX
KypHanax. [lokazaHo BaXJMBICTh Ta CKJIQJHOCTI I100adbHOI HAYKOBOi CHIBIIpall B
YacTUHI (POpMYBaHHS KOMaH/ ISl CHIJIbHOTO BUKOHAHHS JTOCIIIJIKEHb.

BcranoBneHo, 110 HE TOBHICTIO PO3B’SI3aHOK0 € 3ajJada  OI[IHIOBaHHS
KOMIIETEHTHOCTE BHKOHABIIIB Ha OCHOBI PE3yJbTATIB HAYKOBOI AISUIBHOCTI Ta iX
BIJIMOBIJIHICTh pOOOYMM MakeTaM HayKOBO-JIOCHIJIHOTO MNpoekTy. Jlyig 3a0e3nedeHHs

€(EeKTUBHOTO YMPAaBIIHHSI BHUKOHABISIMU HAayKOBO-AOCHIJHOTO MPOEKTY OIIBHO
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PO3pOOUTH HOBI YK BJIOCKOHAJIMTH BIJIOM1 MOJIEJ1 OI[IHIOBAHHS PE3yJIbTaTiB HAYKOBO1
JISJIBHOCTI Ta moOyayBaTu 1H(oOpMaIiiiHy TEXHOJOTii0 iH(QOopMaIiitHOT TEXHOJOT1T
BUOOPY HAYKOBUX MApTHEPIB HA OCHOBI ITUX MOJICIICH.

B npyromy po3aini nucepraiii ornrMcaHo KOHIENTYadbHY CXEMY JOCIHIJIKEHHS 3
OIIHIOBAHHS BIUIMBOBOCTI HAYKOBIIIB Ta I1X BIZOOpY A0 CKJIaAy IapTHEPIB IS
BUKOHAHHS HAYKOBOTO MPOEKTY. B Mekax 111€i cxeMu po3rissHyTO MaTeMaTHYHY MOJIEITb
OILIIHIOBAHHSI BIUIMBOBOCTI HAYKOBIIIB 3a TJIOOQJIBHOIO MEPEKEI0 IUTYBaHHS 3
ypaxyBaHHSIM BiKy HAYKOBHUX PE€3yJbTaTiB.

[IpoBeneno anami3 GakTopis, 110 BIUIMBAIOTH Ha BUOIp MOTEHIIHUX BUKOHABIIIB
JI0 CKJIaJly HAyKOBHX IPOEKTIB. B pe3ynbTaTi aHami3y BCTAaHOBIICHO, 110 HAJI3BUYAITHO
BAXXJIMBUMHU (DaKTOpaMu MpU BUOOP1 MapTHEPIB JJIsl BAKOHAHHS HAYKOBOTO MPOEKTY €
BIIMOBIAHICTh JIOCBIly Ta KOMIIETEHTHOCTI BHUKOHABIIIB HAIpsMYy JOCIHII>KCHHSI.
Bu3HaueHHsT BIANOBIAHOCTI JOCBIAY Ta KOMIIETEHTHOCTI BHUKOHABIIB HamNpsaMy
JOCIIIJKEHHSI TPOIMOHYEThCS 3/A1MCHIOBAaTH 3 ypaxXyBaHHA HaJEXKHOCTI HayKOBO-
JOCIIITHOTO TPOEKTY Ta HAYKOBLS 10 MEBHUX MPEIMETHUX HAYKOBUX CEPEIOBMHILL.
3anponoHoBaHO MeToA (OpMyBaHHS MPEIMETHUX HAYKOBUX CEPEIOBHIL IS
HAyKOBLIIB, HAYKOBHX 3aKJIaJlIB Ta HAYKOBHX MTPOEKTIB.

Po3pobsieHo  1HAMBIAYaTbHO-OPIEHTOBAHUN METOJ BUOOpPY MapTHEPIB IS
BUKOHAHHS HAYKOBUX MPOEKTIB HA OCHOBI aHANI3y MIPEIMETHUX HayKOBHUX CEPEIOBHILL,
0 Ja€ 3MOry €(eKTHBHO BHPIIINTH 3a7ady YNpaBIiHHSI BUKOHABISIMA HAyKOBO-
JIOCJTITHOTO MPOEKTY Ta BCTAHOBJICHHS 1X BIAMOBITHOCTI pOOOYMM MakeTaM HayKOBO-
JOCIIIHOTO NpoekTy. OCHOBHUMU NepeBaraMM METOAY € BHCOKa TOYHICTh y BHOOPI
MapTHEPIB 3aBASKU JETAIHPHOMY aHaNI3y iX KOMIETEHIIM Ta JAOCBILY, IO JO3BOJISIE
dbopmyBaTu ePEeKTHBHI KOMaHIAM Ha OCHOBI B3a€MOOMOBHIOIOYUX KOMIICTCHIIIHN, SK1
MalTh 3[aTHICTh AaJaNnTyBaTUCAd O CHEHU(PIYHUX BUMOT MPOEKTY 3aBISKU
1HIMBITyaIbHOMY T1IX01Y J0 BUOOPY KOXKHOTO IMapTHEpA.

Tpertiii po3aiyi  npuUCBIYEHUN PO3TISALYy TEXHIYHOTO Ta MPOTPaAMHOTO
3a0e3MeUeHHs], K€ HEeoOXITHO Iy peanizalii iHQopMaIliiHOiI TEXHOJOTil BHOOPY

HAyKOBUX MapTHEpiB. Takok poO3TIsHYTI miaxoaw Ta chOpMyIbOBaHI BHUMOTH IO



13

iH(opMalliitHOro Ta opraHizaniiHoro 3abe3rneueHHs. PO3riasHyTO OCHOBHI acCHEKTH
MpakTUYHOI peamizaiii 1iHGOopMaIliiHOI CUCTeMH BHOOPY IapTHEPIB-BUKOHABIIIB JIJIS
CTBOPEHHSI HAYKOBHX CEPEIOBHUIIL TPOEKTIB.

YeTBepTHii po3ain omucye peamizaimito 1HPOpMAIIHHOI TEXHOJOTI BiIOOPY
BUKOHABI[IB HAYKOBHMX MpPOEKTIB. ONHUCAHO aJTOPUTMHU aKyMYJISIii Ta aHaJITUYHOI
00pOOKHU JaHUX, 110 30UPAIOTHCS 3 PI3HUX JKEpes, BKIIOYA0YUd HAyKOMETPUYHI 0a3u
JaHUX Ta akajeMiuHi npodim. AnHami3 HasgBHOCTI mpodeciiHuXx cepTudikaris,
aKTUBHOCTI Y HAYKOBUX KOH(EPEHIIISIX, MyOIKaIlisgX Ta T0CBIAY B MPOEKTaX.

I[IpakTnyHe 3HAYEeHHHA OJEP/KAHMX pe3yJbTaTiB I[OJATa€ B TOMY, IO
po3po0ieHi MojeNi Ta MeToau (OpPMYBAaHHS HAYKOBUX IPOCTOPIB Ta OI[IHIOBAHHS
BIUIMBOBOCTI HAYKOBIIIB B I[UX HAYKOBHX MPOCTOpax 3 ypaxyBaHHSM pe3yJbTaTiB ix
HAyKOBOI JIsJIbHOCT1 € OCHOBOIO /17151 3a0€e31eueHHs e(PeKTUBHOCTI BUKOHAHHS HAYKOBO-
JOCIIITHUX MPOEKTIB, BUKOPUCTAHHS TEOPETUUHUX 1 MPAKTUYHHUX PE3YJIbTATIB JACTh
MO>KJIMBICTh MOKPAILIUTH SKICTh peajizaiii HayKOBO-IOCIIITHUX MPOEKTIB Ta CIIPOCTUTH
MEHE/PKMEHT BUKOHABIIMU TaKUX MPOEKTIB. Takoxk pe3yabTaTH IOCIHIIKECHHS al0Th
3MOTry 3MEHUIUTH 4Yac Ta KUIbKICTh 3yCWJb, SIKI MOTPIOHI Ayi1 OpMyBaHHS HOBOI
KOMaH/I1 TTPOEKTY.

OCHOBHI HayKOB1 TMOJOXEHHS JAHMCepTalli AOBENEHI A0 PIBHA METOJUYHHUX
y3arajbHEHb 1 MPUKJIATHOTO IHCTPYMEHTAPIIO, 1110 J1a€ 3MOTY 3/IIMCHIOBAaTH (JOpMYBaHHS
HAyKOBUX MPOCTOPIB Ta BUOOpPY MapTHEPIB [Js1 BUKOHAHHS HAYKOBUX NPOEKTIB HA
OCHOBI 1H/IUB1yaJIbHO-OPIEHTOBAHOTO MiAXOY.

[IpoBenena Bepudikaiis iHGOPMAIIMHOI TEXHOJOTII BIJOOPY BHUKOHABIIIB
HAyKOBUX TPOEKTIB HAa OCHOBI HayKoBHUX MNpoekTiB B Astana IT University, Astana,
Pecnyonika Kazaxcran 3a 2021 pik Ta Yancheng Polytechnic College, Yancheng,
Kuraiicbka Hapoana pecry6iika 3a nepioq 3 2014 no 2020 pik. BeranosneHo, 1o B
cepeaHboMy 01u3bKO 46.55% HayKOBIIIB BiANOBIIaId BUMOTaM MEHEKEPIB MPOEKTIB
JUIS. KOYKHOTO HayKOBOTO TpeameTHoro mnpoctopy. Cepen BiniOpaHuX KaHAWAATIB 3a
3arpornoHoBaHUM MeTooM 24.07% Oynu 3ai1ydeHi 7o y4yacTi y mpoekTi. Bepudikaris

MoKazye, M0 po3pobiieHa 1HdoOpMaIliiiHa TEXHOJIOTis J03Bojse  (HOpMyBaTH
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palioHAJIbHUI CIMCOK BUKOHABIIIB, BIJMOBIIHO O BCIX BCTAHOBJICHUX KPHUTEPIiB, 1110
MiBUINY€E e(PEKTUBHICTD MPOIIECY BiIOOPY YYACHUKIB HAYKOBUX JOCIIIKEHb.
OCHOBHI MOJIOKEHHS Ta PE3YJIbTATU JOCIIKEHHS BIPOBAKEHO Ta 3aCTOCOBAHO
B nismbHOCT1 Yancheng Polytechnic College
KarwouoBi cioBa: BuOIip mapTHEpiB, HAyKOBO-IOCTIAHUN TPOEKT, YIPaBIIHHS
MIPOEKTAMHM, OIIIHIOBAaHHS pE3yJbTAaTiB HAYKOBOI JISJIBHOCTI, IPEAMETHUN IPOCTIp,
kiacudikaiisg, npodiyib BUIMYCKHUKA YHIBEPCUTETY, YHIBEPCUTETCHKE CEpEIOBUIIE,

JIIOJICBK1 pecypcH, MyJIbTHAUCIHUILIIHAPHE PO3BUBAIOYE CEPEAOBHUIIIE.
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INTRODUCTION

The dissertation is dedicated to the development of an information technology for
selecting scientific partners for joint research, taking into account their competencies,
which are assessed based on previous scientific activity results.

Over the past few decades, there has been a significant reevaluation of the
importance of scientific research in the context of ensuring sustainable economic
development at national and regional levels. In this process, international scientific
research initiatives play a special role, contributing to the formation of integrated
scientific approaches and synergy between different countries. Many international
organizations actively facilitate the involvement of participants from various states,
emphasizing the 1mportance of globalizing scientific efforts. High-quality
implementation of such projects requires the involvement of performers who meet strict
professional standards and competencies necessary for solving specific project tasks.
Such initiatives often have a complex structure, requiring the involvement of experts
from various scientific fields, depending on the project's goals. It is important to note
that the competencies of the participants evolve during the project implementation and
are not static, which allows adapting to changing requirements and tasks.

For high-quality execution of a scientific research project, the most important
aspect is the involvement of performers with the necessary competencies. To achieve
this, it is necessary to develop a model that includes a system for assessing the
competencies of performers based on measurable indicators. It is important that these
indicators are relevant, reliable, and that there is an opportunity to verify the data from
open sources.

In this work, an important task is addressed: the development of mathematical
models for assessing the results of researchers' scientific activities over time, to identify
the suitability of their candidacies for the requirements of performers in scientific
research projects with a complex structure. Additionally, it involves the development of

decision-making models for quality management of personnel in scientific research
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projects (the scientific component), as well as the development of information
technology for selecting scientific partners based on models assessing the results of
scientific activities, which allows for the automation of data collection and processing
processes regarding candidates (the practical component).

The work's relation to scientific programs, plans, and themes. The dissertation
was carried out in accordance with the research plan of Taras Shevchenko National
University of Kyiv within the framework of the state budget theme of the Ministry of
Education and Science of Ukraine: 'Development of methods for analyzing the quality
of scientific research by scientists of higher education institutions of the Ministry of
Education and Science of Ukraine and individual structural units', Taras Shevchenko
National University of Kyiv, No DR 0119U100187 (2019-2021), supervisor A.O.
Biloshchytskyi, responsible executor O.Yu. Kuchanskyi and within the framework of
the topic: 'Information technologies for analysis and forecasting of processes invariant
to the subject area', No. 0123U101621, scientific supervisor S.V. Paliy. The candidate
developed a methodology for forming the information spaces of subjects of scientific
activity and the information technology that implements it.

The dissertation is dedicated to the development of an information technology for
selecting scientific partners for joint research, taking into account their competencies,
which are assessed based on previous scientific activity results.

Over the past few decades, there has been a significant reevaluation of the
importance of scientific research in the context of ensuring sustainable economic
development at the national and regional levels. In this process, international scientific
research initiatives play a special role, contributing to the formation of integrated
scientific approaches and synergies between different countries. Many international
organizations actively support the involvement of participants from various states,
emphasizing the importance of globalizing scientific efforts. High-quality
implementation of such projects requires attracting performers who meet strict
professional standards and competencies necessary for solving specific project tasks.

Such initiatives often have a complex structure, necessitating the involvement of experts
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from various scientific fields, depending on the project's goals. It is important to note
that the competencies of the participants evolve during the implementation of the project
and are not static, allowing adaptation to changing requirements and tasks.

For the quality execution of a scientific research project, the most crucial aspect
is the involvement of performers with the necessary competencies. To this end, it is
necessary to develop a model that includes a system for assessing the competencies of
performers based on measurable indicators. It is important that these indicators be
current, reliable, and verifiable using data from open sources.

This work addresses an important task, namely: the development of mathematical
models for evaluating the dynamics of researchers' scientific activities to determine the
suitability of their candidacy for the requirements of complex scientific research
projects, as well as decision-making models for quality personnel management in
scientific research projects (the scientific component). Additionally, it involves the
development of information technology for selecting scientific partners based on models
for evaluating the results of scientific activity, which allows for the automation of
processes for collecting and processing data about the candidates (the practical
component).

The object of the research is the process of selecting performers for scientific
projects, taking into account the results of scientific activity.

The subject of the research is models for evaluating the results of scientific
activity, methods, and tools for selecting scientific partners.

Research methods. The conducted studies are based on methods of knowledge
representation and processing, decision making, set theory, graph theory, monitoring and
evaluation methods, and object-oriented programming.

The aim of the research is to enhance the efficiency of selecting partners for
conducting joint scientific research by developing models and methods for evaluating
the results of scientific activities and decision-making

To achieve the goal, the following tasks must be solved:

Analyze the general theoretical principles of selecting partners-performers for
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scientific projects and the factors that influence the choice of potential performers for
scientific project teams.

1. Construct a conceptual scheme of research for assessing the influence of
scientists and their selection as partners-performers in a scientific project.

2. Improve models for assessing the influence of scientists based on the global
citation network, taking into account the age of scientific results.

3. Refine models for assessing the influence of scientists to consider the
affiliation of publications to specific scientific fields in order to more accurately evaluate
scientists in the context of selecting partners-performers for scientific projects.

4. Enhance methods for forming specific scientific environments.

5. Develop a method for selecting partners-performers of scientific projects
based on the analysis of specific scientific spaces.

6. Develop technical, software, informational, and organizational support for
the information technology of selecting scientific partners.

7. Implement the information technology for selecting partners-performers of

scientific projects within specific scientific environments.

The scientific novelty of the dissertation research lies in the following:

e  For the first time, an individually-oriented method for selecting scientific
project partners based on the analysis of subject scientific spaces has been developed.
This allows for the enhancement of the effectiveness of their implementation.

e The information technology for selecting scientific partners has been
improved based on models for evaluating the results of scientific activities. The main
distinction of the proposed technology from known information technologies for
selecting scientific partners is that it includes a comprehensive assessment of knowledge,
publication activity, and skills of the partners, which are determined through the
experience of executing scientific projects. This enables an increase in the effectiveness
of implementing scientific research projects.

e  The model for assessing the influence of scientists within the global citation
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network has been refined, taking into account the age of scientific results in terms of
increasing sensitivity to new publications. Unlike other models, the proposed model for
assessing the influence of scientists considers the affiliation of publications to subject
scientific spaces. This allows for a more accurate evaluation of scientists' activities in
the context of selecting partners for joint scientific research.

* The method of forming specific scientific spaces has further developed,
expanding the theoretical and practical possibilities for identifying compliance with the
requirements for performers of scientific research projects.

The first chapter of the dissertation contains an analysis of existing theoretical and
practical research on the management of scientific research projects, particularly in terms
of selecting performers and forming teams. It discusses changes in scientific
collaboration, with a focus on the globalization of scientific networks. The chapter
highlights how the globalization of the collaboration network facilitates an
interdisciplinary and transnational approach to scientific research, involving experts
from various fields to work on complex problems. The importance of international
research consortia, conferences, symposiums, joint research centers of universities, and
publications in specialized journals is emphasized. The complexity and significance of
global scientific collaboration in forming teams for joint research execution are
demonstrated.

It is established that the task of assessing the competencies of performers based
on the results of scientific activity and their correspondence to the work packages of a
scientific research project has been fully resolved. To ensure effective management of
performers in a scientific research project, it is appropriate to develop new or improve
known models for evaluating the results of scientific activity and to build information
technology for selecting scientific partners based on these models.

In the second chapter of the dissertation, a conceptual scheme of research is
described for assessing the influence of scientists and their selection as partners-
performers of a scientific project. Within this scheme, a mathematical model for

assessing the influence of scientists through the global citation network is considered,
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taking into account the age of scientific results.

An analysis of factors that influence the choice of potential performers for
scientific projects was conducted. The analysis found that the correspondence of the
experience and competencies of the performers to the research direction is extremely
important when choosing partners-performers for a scientific project. It is proposed to
determine the correspondence of experience and competencies of performers to the
research direction by considering the affiliation of the scientific research project and the
scientist to certain specific scientific environments. A method for forming specific
scientific environments for scientists, scientific institutions, and scientific projects is
proposed.

The individually-oriented method for selecting partners-performers of scientific
projects based on the analysis of specific scientific environments effectively addresses
the management of performers of a scientific research project and their correspondence
to the work packages of the scientific research project. The main advantages of this
method are the high accuracy in selecting partners thanks to a detailed analysis of their
competencies and experience, allowing for the formation of effective teams based on
complementary competencies that can adapt to specific project requirements through an
individual approach to selecting each partner.

The third chapter is dedicated to the consideration of the technical and software
support necessary for the implementation of the information technology for selecting
scientific partners. Approaches and requirements for informational and organizational
support are also discussed. The main aspects of the practical implementation of the
information system for selecting partners-performers to create scientific environments
for projects are examined.

The fourth chapter describes the implementation of the information technology
for selecting performers of scientific projects. Algorithms for the accumulation and
analytical processing of data collected from various sources, including scientometric
databases and academic profiles, are described. Analysis of the presence of professional

certificates, activity in scientific conferences, publications, and experience in projects is
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included.

The practical significance of the obtained results. The main scientific
provisions of the dissertation have been brought to the level of methodological
generalizations and applied tools, which allows for the formation of scientific spaces and
the selection of partners-performers for scientific projects based on an individually-
oriented analysis of specific scientific environments.

Verification of the information technology for selecting performers of scientific
projects based on scientific projects was carried out at Astana IT University, Astana,
Republic of Kazakhstan in 2021 and Yancheng Institute of Technology, Yancheng,
People's Republic of China in the first semester of 2023. It was found that on average
about 46.55% of scientists met the requirements of project managers for each scientific
subject space. Among the candidates selected by the proposed method, 24.07% were
involved in the project. The verification shows that the developed method allows
forming a rational list of performers, according to all established criteria, which increases
the efficiency of the selection process for participants in scientific research.

The main provisions and results of the research were implemented and applied in

the activities of Yancheng Polytechnic College.

Personal contribution of the applicant. The applicant personally obtained the
main provisions and results of the dissertation work. In work [1], the task of choosing
partners for the organization of cooperation in the framework of scientific and
educational projects was formalized. The personal contribution of the applicant lies in
the review of partner selection methods and the generalization of the task formulation.
In the solo work [2], methods of assessing the results of scientific activity were
considered. In work [3], a mathematical model for partnership choices for scientific
project cooperation was built. The personal contribution of the applicant lies in the
conceptualization and formulation of this mathematical model. In work [4], an

individually-oriented method for the selection of subjects for implementing scientific
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projects based on scientometric analysis was proposed. The idea of the method and the
data processing for the validation of the proposed method belong to the applicant. In the
solo work [5], the applicant proposed a mathematical model for assessing the influence
of scientists based on the global citation network and the history of scientific results. In
the solo work [6], the applicant investigated the issue of choosing partners for
cooperation in carrying out joint research of international scientific consortia."

The materials from international conferences were also published, in which the

provisions of the dissertation work are revealed in more detail [7-13].

Approbation of the results of the dissertation. The main results of the work
were reported, discussed, and received a positive evaluation at IEEE conference "Smart
Information Systems and Technologies" (SIST-2021), Astana, Republic of Kazakhstan,
as well as at international conferences "Information technologies and interactions", Kyiv
(2018, 2019, 2021), "Project Management in the Development of Society", Kyiv (2019),
"Information Modeling Technologies, Systems and Complexes", Chernivtsi (2019),
"Technology Development Management", Kyiv (2020) and “Scientific summary ot the
20217, Kharkiv (2021).

Publications. Based on the dissertation materials, 10 scientific works have been
published, including: 4 scientific articles in specialized publications of Ukraine, one of
them in a publication that is indexed by the Scopus database, 1 article in a publication
that is not included in the list of the Ministry of Education and Culture, 5 materials of
international conferences. The main results of the work were obtained by the author
personally. Of the scientific works published in co-authorship, the dissertation research
describes those provisions resulting from the author's personal work.

Structure and scope of work. The dissertation consists of an introduction, four
chapters, chapter conclusions, main conclusions, a list of references and appendices. The
total volume of the dissertation 1s 145 pages, of which the central part is 124 pages,
including 13 figures, 5 tables, a bibliography of 118 titles and 2 appendices.
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CHAPTER 1. GENERAL THEORETICAL PRINCIPLES OF SELECTING
PARTNERS-PERFORMERS FOR SCIENTIFIC PROJECTS

1.1. Global scientific collaboration network characteristics

In recent decades, significant changes have occurred in the geography of science
and scientific collaboration. Scientific networks or networks of scientific collaboration,
which previously operated locally within universities and scientific institutes, as well as
spread across one or several countries and were more static, now encompass practically
the entire world. The speed of creating new information and the use of tools for
networked collaboration among scientists contribute to the dynamic development and

diversification of scientific networks.

— 10
- 0.8
— 06
- 0.4
- 0.2
1.6 7.8 9.10 >=11 i

Figure 1.1 — The Relationship Between the Number of Authors and the Quality
of Scientific Publications in the Field of Medicine [74]. Quality: E-excellent, G-good,
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The global network of scientific collaboration is a complex system that connects

scientists, research institutes, universities, foundations, government agencies, and the
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private sector from different countries in joint efforts to conduct scientific research,
exchange knowledge, resources, methodologies, and technologies. This network
facilitates the globalization of science, providing an interdisciplinary and transnational
approach to scientific research.

Key components of the global network of scientific collaboration:

1. Scientists and Researchers: Individual scientists and research groups working
in various scientific fields.

2. Academic Institutions: Universities and research institutes that are primary
centers of knowledge and innovation.

3. International Scientific Organizations: Such as UNESCO, WHO, which
promote international cooperation in the scientific field.

4. Government Agencies: National and international government organizations
that fund scientific research and define policies in the field of science.

5. Private Sector: Companies and corporations that invest in scientific research
and development.

6. Foundations and Grants: Organizations that provide funding for scientific
projects and research

Interdisciplinarity in science is an approach that brings together experts from
various scientific fields to work collaboratively on complex problems that cannot be
solved within the confines of a single discipline. This approach is important as many
contemporary scientific and social challenges require a comprehensive approach that
involves diverse knowledge and methodologies.

Interdisciplinarity is often realized through international research consortia and
projects. For example, large scientific projects like the Large Hadron Collider involve
physicists, engineers, mathematicians, and other specialists.

Scientific Conferences and Symposia create a platform for exchanging ideas and
knowledge among scientists from different disciplines, fostering the development of

interdisciplinary connections.
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Universities and research institutions often establish joint research centers focused
on interdisciplinary problems such as climate change, healthcare, or artificial
intelligence.

Scientists publish the results of their interdisciplinary research in specialized
journals, allowing the wide dissemination of new knowledge and ideas.

The internet and digital technologies provide powerful tools for collaboration,
data sharing, and joint work among scientists from around the world.

Characteristics of the functioning of the global scientific collaboration network
include the flexibility and openness of interdisciplinary teams to new ideas and methods,
willingness to adapt and learn from each other, effective communication between
participants with different professional languages and approaches. Interdisciplinary
projects often require complex management, taking into account the different goals and
expectations of participants. The synthesis and integration of knowledge from various
fields are essential parts of interdisciplinary work.

Interdisciplinarity in science not only facilitates new discoveries and solutions to
complex problems but also leads to the formation of new fields of knowledge and
approaches.

Transnationality in science means the participation of scientists and institutions
from different countries in joint research and projects. This approach ensures the
exchange of knowledge, experience, resources, and ideas at the international level,
which is key to addressing global scientific challenges.

International Partnerships and Consortia from different countries come together
to work on projects. This can include large research initiatives, intergovernmental
programs, as well as non-governmental and commercial partnerships.

International organizations and foundations provide international grants and
funding for transnational research projects, promoting cooperation between countries.

Universities and research institutions collaborate through academic exchanges,

joint training programs, seminars, and conferences.
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Joint research is published in international scientific journals, facilitating the wide
dissemination of knowledge.

The internet and digital technologies play a crucial role in communication and
collaboration among scientists from different countries, allowing for real-time data and
knowledge exchange.

Transnational collaboration requires consideration of cultural and linguistic
differences for effective communication and mutual understanding.

Collaboration between countries can be accompanied by logistical challenges and
legal issues related to copyright, patents, and regulation.

Transnational collaboration often focuses on addressing global issues such as
climate change, healthcare, energy, and sustainability, excluding locally significant
research.

Transnationality in science enables the creation of new knowledge and
innovations that are impossible within individual national or disciplinary boundaries. It
promotes the exchange of knowledge and experience on a global scale, increasing the
impact and significance of scientific research.

Digitization and information technologies play a key role in building and
operating the global scientific collaboration network. These technologies provide
efficient communication, data exchange, and collaborative work among scientists
worldwide.

Social networks, specialized forums, video conferences, and other online
platforms for communication and collaboration allow scientists from different countries
to communicate and collaborate in real time.

Cloud storage and data management systems provide centralized, secure storage
and exchange of scientific data.

Document collaboration software, project tools, and coding platforms enable

efficient work on joint projects, regardless of participants' geographical location.
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Digital libraries and archives provide wide access to scientific publications,
research materials, and other important resources. Extensive use of specialized software
and analytical tools for data processing, modeling, and visualization.

IT solutions significantly speed up data and information exchange, allowing rapid
response to new scientific challenges. Digital technologies enable easy scaling of
projects and provide access to scientific resources for a wide range of researchers.

Digitization promotes openness in science, ensuring free access to scientific data
and results. Ensuring the security and confidentiality of scientific data remains an
important aspect, especially in the context of international collaboration. Digitization
and information technologies are not just tools but also catalysts for global scientific
collaboration, playing a key role in addressing complex interdisciplinary and
transnational challenges.

Open access and resource sharing are important elements in building and
operating the global scientific collaboration network. These practices ensure equal
access to scientific publications, data, equipment, and other important resources,
promoting progress in science and research.

Open access to scientific journals and archives, such as arXiv or PubMed Central,
allows researchers to freely read and download scientific articles. Many funding
organizations and universities now require open access to research results funded by
their grants.

Cloud storage such as Google Cloud, Amazon Web Services, and specialized data
repositories provide storage, management, and exchange of large data sets.
Standardization of data formats and standards facilitates easier data exchange and
analysis between different research groups.

Universities and research institutions often share equipment and resources, saving
money and increasing research efficiency. Large scientific institutions like CERN offer
their resources to the international scientific community.

Open access and resource sharing promote transparency and openness in science.

Easy access to resources and data supports interdisciplinary and transnational research,
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fostering innovation. Open access helps reduce inequality in access to scientific
resources, especially for researchers in resource-limited countries.

Ensuring the security and confidentiality of shared data is important, especially in
sensitive fields like biomedicine.

Open access and resource sharing are fundamental to modern scientific
collaboration, allowing the pooling of efforts and resources to achieve common goals in
research and innovation.

Ethics and standards in scientific research and publications are critically important
for maintaining integrity, credibility, and accountability in the global scientific
collaboration network. They form the foundation on which trust and mutual respect
among scientists, institutions, and the public are built.

Ethical norms in science ensure that research is conducted with respect for human
rights, animal welfare, and environmental conservation. Standards of honesty and
transparency in scientific publications include the absence of plagiarism, proper
authorship attribution, and open data provision for verification.

Research Practice Standards include rules for data handling, experimental
methodologies, and ensuring the accuracy of results.

International standards, such as those set by the World Health Organization or
UNESCO, coexist with local norms and regulations, creating a complex but important
ethical framework. Most universities and research institutions have ethics committees
that review research for ethicality and compliance with standards.

Raising awareness and education in scientific ethics is important for researchers
at all stages of their careers.

One challenge is aligning international standards and ethical norms between
different countries and cultures. Rapid developments in scientific and technological
innovations require continuous review and adaptation of ethical standards. Maintaining
a high level of transparency and accountability in scientific research remains important

for ensuring public trust.
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Ethics and standards in the scientific community contribute to a strong, healthy,
and trustworthy foundation for global scientific collaboration, which is an integral part
of scientific progress and innovation.

Adaptability and flexibility in the context of the global scientific collaboration
network mean the ability of the scientific community to quickly respond to changes in
the scientific environment, technologies, global challenges, and societal needs. These
qualities are critically important for supporting innovation, effective collaboration, and
solving complex problems.

The global scientific community must be able to mobilize quickly to address new
challenges, as was the case with the COVID-19 pandemic. This generates the need to
adapt research plans and methods according to new data, technologies, and scientific
directions. Rapid implementation of innovative technologies in scientific research and
collaboration, for example, artificial intelligence and big data. Flexibility in creating and
reorganizing interdisciplinary and transnational teams to address specific scientific
problems. Effective project management capable of adapting to changes in funding,
timelines, and priorities. Using digital platforms and technologies to support flexible and
efficient collaboration.

It is important to maintain a balance between flexibility in adapting to new
challenges and stability in long-term research programs. Rapid changes and adaptations
can increase risks associated with research quality and ethical standards. Continuous
learning and skill development are key to supporting the adaptability of scientists and
organizations.

Adaptability and flexibility in the global scientific collaboration network enable
effective response to rapid changes in the scientific environment, technologies, and
societal needs, thus ensuring the sustainability and progress of scientific research.

The global network of scientific collaboration provides an important platform for
advancing scientific knowledge, developing innovations, and addressing global
challenges. The study [14] shows that the evolution of international scientific

collaboration plays a significant role in the social construction of science, designing
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effective research policies, and supporting knowledge production. The research
demonstrates that long-term models of international scientific collaboration lead to the
convergence of applied and basic scientific fields. Such convergence in collaboration
models between research fields can be one of the factors contributing to the evolution of

scientific disciplines.

Numerous scientific studies are dedicated to international collaboration among
scientists, particularly [15], which posits that collaboration in research has become the
norm in all fields of scientific and technical research. The authors provide a critical
review of the literature on research collaboration, focusing on collaborations among
university scientists but also considering university researchers' collaborations with
scientists from other sectors, including industry. The paper discusses both knowledge-
oriented collaborations and those focused on creating economic value and wealth
(property-oriented collaboration), including most research in the field of academic
entrepreneurship. To organize the review, the authors develop a framework for analysis
that considers the characteristics of collaborators, the collaboration process, and

organizational features that influence the choice of collaboration and its outcomes.

The main idea of the book [16] is that the success of scientific research teams
depends on effective collaboration and a strategic approach to team management. The
book focuses on the importance of establishing effective communications, role
distribution, conflict management, and coordination of work in diverse and often
multidisciplinary teams. The authors offer practical advice and strategies to help

scientists build and maintain productive and innovative scientific collaborations.

The study [17] focuses on understanding why scientists and innovators
collaborate on some projects but not others. The main idea is that the choice of
organizational form for collaboration is based on a trade-off between the productive
efficiency of collaboration and the distribution of credit after the completion of joint
work. The article develops a model that helps structure the understanding of factors

shaping scientists' choices regarding collaboration, particularly the implicit distribution
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of credit among participants in scientific projects. The authors then explore the trade-off
between collaboration and reward in the case of annual scientist surveys from the

Massachusetts Institute of Technology.

The research [18, 19] examines the impact of geographic distance on scientific
collaboration but from different perspectives and in different contexts: The first paper
focuses on the impact of high-speed rail (HSR) lines in China on innovation
collaboration between cities. The main idea is that improvements in transportation
infrastructure facilitate an increase in the number and quality of innovative patents
created in collaboration between universities and the corporate sector. HSR facilitates
the search for new research partners beyond geographical borders, expanding
opportunities for scientific collaboration. The second paper analyzes the changing
impact of physical distance and territorial borders on the intensity of scientific
collaboration between European regions. The main conclusion is that although the
process of European integration reduces the impact of territorial borders, physical
distance remains a significant factor. The article emphasizes that there is significant
diversity among regions and countries in Europe in their willingness to collaborate,
depending on the size, quality, and accessibility of regions. Thus, both articles
acknowledge the importance of geographic distance in scientific collaboration, but the
first demonstrates how infrastructural improvements can help overcome this barrier,
while the second emphasizes that physical distance still has an impact despite political

integration and the reduction of territorial barriers.

The study [20] posits that risk allocation in public-private partnership projects is
structured so that the public sector is willing to take on most of the risks associated with
government or public officials. Private consortia are not willing to take on these risks
and prefer specific selection of performers for scientific projects. Commercial principles

and contract terms between public bodies and private consortia are also made.

The authors of the study [21] focus on analyzing the impact of external networks

on the innovative activity of small and medium-sized enterprises (SMEs). The main idea
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is that following the increasing complexity of innovation processes, SMEs increasingly
utilize external networks. The study, based on a survey of 137 Chinese manufacturing
SMEs using the structural equation modeling (SEM) method, shows that there are
significant positive relationships between firm-to-firm collaboration, collaboration with
intermediary institutions, collaboration with research organizations, and SME
innovation activity. Among these, firm-to-firm collaboration has the greatest positive
impact on SME innovation activity. Surprisingly, links and collaboration with
government agencies do not show a significant impact on SME innovation activity.
Furthermore, the results confirm that vertical and horizontal collaboration with clients,
suppliers, and other firms play a more pronounced role in the innovation process of
SMEs than horizontal collaboration with research institutes, universities, colleges, and
government agencies. Thus, this article highlights the importance of external networks
and collaboration for SME innovation activity, especially emphasizing the significance
of inter-firm collaboration and the lesser impact of interactions with government

agencies on innovation activity.

In [22], it is shown that negotiations require careful analysis and understanding
for effective joint decision-making. Proposed methods for effective approaches to joint

decision-making.

1.2.  Organization of hubs and scientific environments for the implementation of

scientific projects

The dynamic development of the scientific space of any country is an extremely
important factor that contributes to increasing its prestige, developing the economy, and
the emergence of new technologies in various spheres of human activity.

The organization of hubs and scientific environments is a key element in structuring

and successfully executing scientific projects. Hubs, as nodes of scientific collaboration,
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and scientific environments that focus on specific research initiatives, ensure the
integration of resources, knowledge, and expertise [23].

Key aspects of organizing scientific hubs include the integration of resources within
the organization of scientific hubs and environments, which is crucial for the effective
execution of scientific projects. This means combining equipment, funding, knowledge,
and research efforts from various sources and disciplines to achieve common goals [24].

The organization of scientific hubs leads to the creation of centers where scientists
from different disciplines can work together on complex problems. These centers are
often equipped with specialized equipment and create specialized zones where
universities, startups, and large companies can interact and collaborate on new
technological projects [25]. Forming networks for sharing experiences, knowledge, and
resources between different institutions and organizations.

Shared use of expensive equipment and infrastructure to optimize use and reduce
costs. Integrating financial resources from various sources such as government grants,
private investments, and academic funds.

Creating joint programs that bring together researchers from different institutions
and countries to work on large projects fosters the consolidation of research. Scientific
hubs and environments stimulate collaboration, exchange of ideas, and innovative
activity. Providing access to high-quality infrastructure, laboratories, and technologies
facilitates the ability to respond quickly to new scientific challenges and changes in the
research landscape.

Integrating resources within scientific hubs and environments promotes effective
execution of scientific projects, creating conditions for deep interdisciplinary
collaboration, innovation, and the development of science at an international level [26].

A multidisciplinary approach in the context of organizing scientific hubs and
environments is particularly important for implementing complex scientific projects. It
involves engaging experts from different scientific disciplines who collaborate, sharing

knowledge and experience, to solve complex problems [27].
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Creating scientific hubs fosters the unification of experts from various fields such
as biology, physics, engineering, social sciences, to work together on scientific projects.
Using a variety of methodologies and theoretical approaches to consider problems from
different perspectives enriches knowledge exchange. Developing specialized programs,
including courses and research, oriented towards interdisciplinarity is one of the main
features of multidisciplinary collaboration.

Multidisciplinary collaboration enriches research with new ideas and approaches
that may not be obvious within a single discipline. The combination of knowledge and
skills from different areas allows for effectively addressing complex interdisciplinary
problems. Multidisciplinary teams often achieve breakthrough results through the
integration of diverse perspectives and innovative solutions.

The 1mportance of effective communication and understanding among
professionals from different disciplines to overcome language and conceptual barriers.
Organizing and managing multidisciplinary projects can be more challenging due to the
diversity of interests and approaches. Ensuring adequate funding and resources for
multidisciplinary projects, which often require larger investments [28].

A multidisciplinary approach in scientific hubs and environments facilitates the
creation of an innovative and creative space for addressing complex scientific and
societal challenges, combining diverse knowledge and experience to achieve common
goals.

Creating an innovative environment within scientific hubs and environments is key
to promoting creative thinking, idea exchange, and the development of new approaches.
This requires not only physical resources but also a culture of openness and
collaboration. Involving experts from different scientific fields to exchange knowledge
and perspectives, which fosters the generation of new ideas. Forming a culture that
values risk, experimentation, and accepts failures as part of the innovation process.
Creating open and flexible spaces where participants can meet, communicate, and work
together. Ensuring access to modern technologies, laboratories, and equipment

necessary for the development of new approaches and ideas. Organizing events where
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participants can exchange ideas, learn new things, and get acquainted with the latest
achievements in various fields.

Scientific hubs serve as knowledge concentrators where researchers, entrepreneurs,
and innovators gather to work collaboratively. Hubs facilitate intersectoral collaboration
and involve industry, academia, and government agencies to jointly solve complex tasks.
Collaboration with international organizations and institutes for knowledge and skill
exchange.

Ensuring that access to resources and opportunities is open to all participants is
important. Effective management of financial, human, and material resources is key to
supporting an innovative environment.

The ability to quickly adapt to new technologies, scientific discoveries, and societal
needs.

Creating an innovative environment in scientific hubs and environments requires a
comprehensive approach that not only provides the necessary resources but also shapes
a culture that fosters creativity, collaboration, and innovation [29,30].

Promoting international cooperation is fundamental to the success of scientific hubs
and environments focused on implementing complex scientific projects. This involves
interacting with international scientific groups and organizations for knowledge
exchange. Hubs as International Nodes: Scientific hubs can serve as nodes for
international cooperation, gathering experts from different countries and disciplines.

Through international cooperation, scientific hubs can address global challenges
such as climate change, healthcare, and sustainable development. Sharing unique
resources and knowledge expands opportunities for innovation and development [31].

Promoting international cooperation within scientific hubs and environments opens
up vast opportunities for knowledge and resource exchange, as well as addressing global
scientific challenges. It fosters the creation of a more integrated and innovative scientific
community.

Supporting young scientists and students is an important component of successfully

implementing scientific projects within scientific hubs and environments. Creating
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conditions for their development, offering opportunities for internships, educational
programs, and financial support helps to form a new generation of skilled researchers.

Internship programs in scientific hubs give young researchers the opportunity to
gain practical experience working alongside experienced scientists. Organizing
specialized courses, workshops, and educational programs focused on contemporary
scientific issues and methodologies. Providing financial support for young scientists
through grants, scholarships, and other funds aimed at supporting scientific research.
Engaging experienced scientists to lead and mentor young researchers, promoting their
professional development. Including young scientists in international scientific projects
and collaborations, allowing them to develop their professional networks and gain
unique experience.

Scientific hubs serve as ideal platforms for the development of young scientists,
providing them access to resources, equipment, and knowledge. Creating networks that
allow young researchers to exchange ideas, knowledge, and experience with colleagues
from different fields and countries.

Scientific hubs stimulate innovation and creative thinking among young scientists,
opening doors for experimentation and the development of new ideas [32].

However, there are a number of challenges and opportunities, particularly ensuring
that young researchers from different backgrounds have equal access to opportunities
and resources. The development of programs and initiatives should consider the
individual needs and interests of young scientists. Developed support programs must be
sustainable and effective in the long term.

Supporting young scientists and students in scientific hubs is key to developing a
new generation of researchers capable of making significant contributions to science and
society.

The characteristics of scientific environments include:

1. Focusing on specific scientific fields, such as biotechnology, physics,

information technology, etc.
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2. Creating conditions for conducting long-term scientific projects, ensuring
stability and continuity of research.

3. Applying modern project management methods to optimize planning, execution,
and monitoring processes.

4. Collaborating with companies and industrial partners for the commercialization
of scientific developments.

Scientific hubs and environments are not only centers of knowledge but also key
elements in the development of innovative technologies and the implementation of
complex scientific projects that have a significant impact on society and the economy.
They foster the attraction of talents, exchange of experience, and create a foundation for
future scientific breakthroughs [33].

SWOT analysis in the context of finding scientific partners (Fig. 1.2) helps to
identify key aspects and determine optimal strategies for effective scientific
collaboration. It helps to understand which internal resources and competencies can
contribute to successful collaboration, as well as to identify limitations or vulnerabilities.
It reveals external opportunities for collaboration, such as access to new technologies,
funding, interdisciplinary projects. It helps to identify potential threats to collaboration,
such as conflicts of interest, political or economic instabilities.

It provides a basis for developing strategies that focus on leveraging strengths and
opportunities while simultaneously reducing the impact of weaknesses and threats.

Thus, SWOT analysis contributes to a more reasoned and effective choice of
scientific partners, directing attention to the most important factors for successful
collaboration.

Research [34] confirms that information exchange plays a key role in scientific
research, especially when scientists share their discoveries through publications, data,
and software. With the increase in scientific software and the emergence of more open
sources, the choice of appropriate software becomes an urgent issue. The article presents
a collaborative model of provenance, designed to capture information about

collaboration between users and software. The authors use an ethnographic method to
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explore the elements that influence user choices and quantitatively assess them. Based
on this, an algorithm is introduced for selecting software for each process in the

workflow, as well as an algorithm for selecting the composition for the entire workflow.

Strength Weakness

» Access to New ldeas and Perspectives: _
Collaboration with scientific partners can bring | * Access to New |deas and Perspectives:

fresh ideas and new approaches to problem- Collaboration with scientific partners can

s Resource Sharing: Joint access to resources, ST IR 1220 2l T2 EEIecE e i

equipment, data, and funding. s Coordination and Management Issues:
Managing joint projects can be challenging,

« Improved Reputation and Visibility: especially in international collaborations

Collaborating with renowned scientists or * Intellectual Property: Issues regarding rights
institutions can enhance reputation. to the results of collaborative work
Opportunity Threat

» Interdisciplinary Approach: Collaboration can + Access to New Ideas and Perspectives:
open up access to interdisciplinary methods and| Collaboration with scientific partners can

research. bring fresh ideas and new approaches to

* Network Expansion: Collaboration can help * Resource Sharing: Joint access to resources,
establish new professional connections and equipment, data, and funding.
expand the network.

* Access to New Markets and Audiences: « Technological Changes: Rapid changes in
Opportunity to reach new audiences and technology can render some collaborations
markets, especially in an international context.. obsolete or unprofitable..

Figure 1.2. SWOT Analysis in the Context of Searching for Scientific Partners

The authors demonstrate the complexity of organizational and decision-making
processes in large engineering projects. Theoretical tools are provided for understanding
the complexity of large engineering projects from the perspective of human actors. It
describes work on engineering interfaces in collaboration, showing how middle
managers (mostly engineers) act as interfaces with other stakeholders and resolve
complex socio-economic and technical issues. The potential application of the model is
illustrated with two case studies of projects [35].

The authors emphasize the importance of open software and workflow

descriptions for flexibility in academic research, especially in the context of new data
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collection and analysis methods. The article [36] also highlights the complexity and
rapid development of tools in the field of computing, as well as the importance of well-
abstracted workflows and their exchange among working groups to enhance research

efficiency.

1.3.  Principles for Choosing Partners to Build Scientific Environments

The dynamic development of the scientific space in any country is an extremely
important factor that contributes to enhancing its prestige, developing the economy, and
the emergence of new technologies in various spheres of human activity.

Selecting partners for collaboration or project execution is a familiar task that
typically involves creating matrices of benefits and competencies by employing methods
of multicriteria decision-making. Specifically, paper [37] discusses the evolution and
decline of competencies in an innovative project. The use of hierarchical analysis to
choose a project executor from multicriterial options was put forward in study [38],
while paper [39] explores the partner selection process for company activities. Research
[40] demonstrates that the selection of partners for collaborative efforts is influenced by
factor analysis. The genetic algorithm for partner selection is outlined in study [8], and
a more efficient hybrid algorithm compared to the genetic algorithm through numerical
analysis 1s developed in article [41]. However, studies [39-41] overlook the intricate
network dynamics among partners, such as competition and cooperation. The methods
for evaluating a partner's significance, which bear upon maintaining a proper reputation
and assessment of company activities, are detailed in paper [42]. Research [43] takes
into account the network structure of partner relationships. Paper [12] considers the
network's structure, self-organization, and the expansion of international cooperation in
science as influential factors in choosing a cooperation partner. The influence of a
partner based on a network of hub connections is examined in article [44], and paper

[45] discusses the use of PageRank to evaluate the significance of nodes in a cooperation
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network, thus determining a partner's importance. The topic-adjusted PageRank method
is described in study [ 15]. Nonetheless, to choose subjects of scientific activity, one must
regard not only the citation and cooperation network links among scientists but also the
dynamics of their scientific productivity, which is not addressed in papers [46-48]. While
paper [49] considers performance assessments as a tool for selecting partners, it fails to
consider dynamics.

Mathematical methods for selecting project executors are primarily associated
with fuzzy mathematics and fuzzy logic inference, as noted in paper [50]. The task of
selecting partners for a virtual enterprise using fuzzy logic is detailed in study [51], and
the fuzzy technique for choosing scientific partners is described in paper [52]. A
multifactor decision-making model using interval-valued intuitionistic fuzzy sets for
selecting a scientific partner is proposed in paper [53]. However, the project's structure
is not factored into partner selection in studies [54-57].

Evaluating competencies that align with project objectives and satisfy the project
manager responsible for the desired outcome is central to choosing project executors.
Research [58] outlines the necessary competencies and qualifications for a project
executor. The automation of determining these competencies within an information
system is detailed in study [60]. Papers [61-63] explore project management approaches
to selecting executors, but they do not emphasize that project executors or partners
possess their own dynamic informational space, just as subjects of scientific activity
have an informational scientific space. The methodology for creating an informational
space for subjects of scientific activity is described in research [64].

The productivity dynamics of scientific subjects are assessed through time series
analysis, which is reflected in performance estimates. Paper [65] suggests that such
series may exhibit self-similarity, thus fractal analysis could be applied for their analysis
and forecasting. An expert-based evaluation model for executors is presented in paper
[66]. Research [67] details information technology, and article [68] addresses
developing methods for forecasting time series that incorporate expert opinion, modified

to account for external impacts.
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Neural networks are also utilized to locate scientific partners. An efficiency index
system for collective scientific subjects based on neural networks is proposed in article
[69], and MATLAB software for constructing a neural network is used in article [70],
proving its efficacy in partner selection and evaluation. While research [71] describes
networks for partner selection, it does not address the project structure's role in this
selection. Paper [72] presents a project team formation approach, considering its
structure. The creation of interdisciplinary scientific teams is explored in article [73],
and paper [74] delves into the computational model for assembling a team in scientific
disciplines. It reveals that the likelihood of cooperation is greater among individuals with
longer tenure, lower institutional levels, lower H-indices, and higher rates of co-
authorship and citation. Article [75] moves on to constructing an ecosystem for team
interconnections within a shared environment. Article [76] compares the selection of
scientists for research projects using five criteria. Overall, the literature tends to neglect
the dynamics of potential partners' performance and the complex structure of scientific
projects, which are crucial for selecting the right candidates. This underscores the need
for research dedicated to developing an individually tailored method for selecting
scientific subjects for executing scientific projects, leveraging scientometric analysis.
Control processes which the choice of performers depends. All this makes it possible to
assert that it is advisable to conduct a study de-voted to the development of an
individually oriented method for choosing subjects of scientific activity for the
implementation of scientific projects based on scientometric analysis.

In work [87], partnership relationships and the principles of managing them were
investigated. Work [88] describes a multi-stage mathematical model for choosing
partners. Work [89] suggests using the analytic hierarchy process for selecting the best
partners from a small set of potential ones. Work [90] describes a model for choosing a
partner based on a genetic algorithm.

Choosing partners to create scientific environments is a key step in forming
effective research groups and projects. The main principles of choosing partners include

[85,86]:
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1. Complementarity of knowledge and skills. It is important to choose partners
whose knowledge and skills complement each other, facilitating team formation.

2. Having necessary experience and reputation. Partners with an excellent scientific
reputation and experience in relevant fields ensure the reliability and quality of scientific
research.

3. Common scientific interests. Partnership should be based on common scientific
interests and goals, which promotes team cohesion and ensures work efficiency.

4. Long-term collaboration potential. Choosing partners who have the potential for
long-term collaboration ensures stability and development of scientific environments.

5. Availability of resources. It is important that partners have access to necessary
resources, including funding, equipment, laboratories, etc. Partners who can jointly
attract funding and grants significantly increase the potential for successful project
implementation.

6. Shared ethical values and standards. It is important for all partners to share
common ethical norms and adhere to high standards in scientific work. In an
international context, it is necessary to consider cultural differences and establish mutual
understanding among partners.

7. The ability to effectively exchange ideas and information is critical for the
success of collaboration. Partners should be open to new ideas and innovative
approaches in scientific research.

Considering these principles, effective scientific environments can be built that
contribute to the development of science, innovation, and technology, ensuring high
quality and efficiency of scientific research.

In the field of developing information technologies for assessing the results of
activities in scientific communities, the creation of comprehensive assessment systems
becomes relevant. These systems integrate various activity parameters and seek to
reduce the impact of subjective factors on the evaluation process, as indicated in studies

[72-78].
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In the context of evaluating the effectiveness of higher education institutions, study
[79] presents a parametric model and structure of processes aimed at predicting and
assessing the quality of educational services. Authors [80,81] analyze project interaction
models to improve the quality of education and explore issues of implementing
international standards for evaluating project management competencies.

Study [82] contributes to understanding the probabilistic transitions in Markov
chains that affect the characteristics of the project environment. Work [83] focuses on
the peculiarities of using Markov chains to analyze the life cycle of scientific
publications.

In study [84], approaches to integrating project management and decision support
using a matrix model focused on key events in the project portfolio are proposed.

Therefore, for the information technology of searching for scientific partners, the
following tasks need to be performed [3]:

1. Building an information model for presenting scientific projects and their
performers.

2. Developing a method for identifying research directions of individual scientists.

3. Creating an adequate model for selecting potential partners among the active
subjects of scientific communities.

4. Developing a model for evaluating partners to form a rational ranked list of
potential partners who can be involved in the project.

5. Assessing the activities of competitors.

6. Creating an information-analytical system that, under the purposes of grants, will

form a list of potential partners for collaboration.

Conclusions for chapter 1
1. Analysis of existing theoretical and practical research on managing scientific
research projects in terms of selecting performers and forming teams. Changes in

scientific collaboration are considered, focusing on the globalization of scientific
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networks. The section highlights how the globalization of collaboration networks
facilitates an interdisciplinary and transnational approach to scientific research,
involving experts from various fields to work on complex problems. The importance of
international research consortia, conferences, symposia, joint university research
centers, and publications in specialized journals is emphasized. The significance and
complexity of global scientific cooperation in terms of forming teams for collaborative
research are shown.

2. It has been established that the task of evaluating the competencies of
performers based on the results of scientific activity and their correspondence to the
work packages of a scientific research project is not fully solved. To ensure effective
management of performers in a scientific research project, it is advisable to develop new
or improve known models for evaluating the results of scientific activity and to build an

information technology for selecting scientific partners based on these models.
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CHAPTER 2. MULTICRITERIA MODEL AND INDIVIDUALLY-ORIENTED
METHOD FOR CHOOSING PARTNERS FROM SUBJECT-SPECIFIC
SCIENTIFIC ENVIRONMENTS

2.1.  Conceptual scheme of research on assessing the influence of scientists and

selecting them as project partners

Let V= {VisVasn vy is the set of potential partners who can be involved in

scientific projects. Potential project partners are scientists or academic staff members
with scientific publications in journals indexed in bibliographic databases and working
in scientific institutions or higher education institutions.

Each scientist is affiliated with one or several higher education institutions or
research institutes. The development of any scientist occurs within the university's
scientific space. During this process, each scientist accumulates information about their
scientific achievements, scientific publications, citations of these publications by other
scientists, and more. The information environment of each individual scientist is multi-
layered and complex. This complexity arises from the fact that creative scientific activity
1s, by nature, creative. Over a certain period of scientific activity, a scientist may develop
in one scientific direction and then switch to another, perhaps even in the opposite
direction. At times, a scientist may work simultaneously in several scientific directions.

The development of a scientist in a specific scientific direction does not occur in
isolation from the development of other scientists in the same field. Scientists publish
scientific papers, cite each other's work, and may be co-authors on certain research
projects. In other words, they collaborate in scientific research. It can be said that at a
specific moment in scientific activity, a scientist develops in the university's academic-
scientific space within the boundaries of a subject-specific scientific space. During this
process, the scientist's own information environment is formed. The selection of a

scientist for inclusion in a project space is based on:
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1. Analysis of the influence of a specific scientist in the relevant subject-
specific scientific space.

2. Analysis of the influence of a specific scientist in the university's academic-
scientific space

3. Taking into account the dynamics of the scientist's publication activity, as

recorded in the scientist's information space.

Figure 2.1 provides a general conceptual scheme of a scientist's place in the

mentioned spaces.

Subjec space 1

Subjec space 2

Figure. 2.1. Conceptual Diagram of the Scientist's Position in the Specified Spaces.

Based on this concept, the following definitions can be formulated:
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A scientist is a specialist in one or several fields of science who uses scientific
methods in their own or collective research, develops within their own informational
environment, and as part of it, belongs to the corresponding subject-specific scientific
space and the scientific space of a higher education institution or scientific institution
with which they are affiliated.

The informational environment of a scientist includes identifiers that define their
scientific activity at certain points in time, such as scientific publications, their citations,
participation in scientific and educational projects, etc. This environment accumulates
information about all their scientific activities.

The subject-specific scientific environment is the part of the scientist's information
spaces that define the direction of their activities in a specific scientific field. Parts of
subject-specific environments are formed from subject-specific scientific spaces, which
consist of articles in a specific direction. A scientist's works can belong to several
subject-specific scientific spaces at different times during their scientific activity, as their
subject-specific scientific environment evolves over time. An important tool for
assessing the relevance of a scientist's works to a subject-specific scientific space is to
consider the age of that part of their informational environment related to that direction.
For example, a scientist currently working in "Time Series Forecasting" may have
previously published works in "Material Science". The older the publications in the latter
field, the less they are related to the subject-specific scientific space of "Time Series
Forecasting".

The university scientific space consists of scientists affiliated with a particular
university. A scientist's personal research results influence the development of the
university's scientific space and the university's overall rating.

The influence of a scientist is a quantitative indicator that evaluates a scientist's
scientific activity and productivity over a certain period. This metric determines the
impact of a scientist's research results in the respective subject-specific scientific space,

compared to other scientists who belong to that space.
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The project space includes scientists who are influential in respective subject-
specific and university scientific spaces, formed according to the structure, theme, and
objectives of scientific or educational projects. This discussion does not include potential
subcontracting agreements that might be included in a project proposal for additional
tasks by external organizations or employees. It only considers potential project
executors who work in higher education institutions or scientific establishments and are
proposed for scientific tasks within the respective project.

Every scientist is affiliated with a higher education institution or scientific

establishment where they work. Generally, a scientist can have multiple affiliations. Let

there
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are institutions of higher education or scientific establishments where scientists
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Each publication belongs to a defined subject-specific scientific space.

Accordingly, one can define the Cartesian product
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where is the set of subject-specific scientific spaces.

Therefore
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is the series of all subject-specific spaces recorded for the scientific publications
. Vo i=1t p
of scientist J, J=Lt Py

j
Such a series 0 can be considered the subject-specific scientific environment of

.. V.
the scientist /.

The informational space can be expanded by including other components of a
scientist's research activity into the tuple. This means it has the characteristic of
expandability. However, for the task of selecting potential partners-executors for
scientific projects, only these components are sufficient. Yet, for solving the task of
choosing partners for scientific collaboration and organizing scientific projects, it is

important to study the changes in a scientist’s subject-specific scientific environment
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over time, as well as understand how the intensity of citations of a scientist’s publications
(i.e., their influence) changes over time. This is necessary so that at the time of deciding
to include a scientist in a project, there is an adequate picture of their scientific activity

over a certain period in a specific scientific direction.

Let
T=(T,T,,.... Ty, Ty)

are the moments when the scientific results of scientists are recorded, for example,

at the end of each calendar year, Ty is the last moment in time when the results of

scientific activities are recorded.

The informational space of each scientist Vi, j=1t 1s time-dependent.

Accordingly, it can be transformed into a tuple, the components of which are discrete

time series that reflect the change in indicators of a scientist's research activity over time,

(o) = (e o fet] e o)

that 1s

(2.1.6)

Ik L o : ..V
where Pv are the scientific publications published by scientist | and recorded at the

w=Lr T

moment T, , 7 is the number of all scientific publications published by scientist

V. —1N
J at the moment Ty k=1,N ,

j,k}rj .
w J
{ w=l are sequences of sets of publications citing the publicationspw of

. . V. w=Lr —1N
scientist 1, "~ 5 at the moment Tk,k_LN,

b

ikl j
{ v }W:1 are sequences of sets of publications that cite the publications Pw of

. ... V.w=Lr _

scientist 1 Ly, Ty, k_l’N,
e . : . : .V
is the subject-specific scientific environment of scientist ' at the moment

Tk, kzl,N-
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It should be noted that the informational space of a scientist and their subject-
specific scientific environment have an accumulative nature. That is, if up to a certain
period T, scientist had no scientific activity, then the set of their publications and sets of
citations will be empty and accordingly the set of subject-specific scientific spaces will
be empty. With the appearance of the first publications, these sets will begin to
accumulate. If a scientist changes their scientific direction at some stage of their activity,
from that period another direction will be included in their subject-specific scientific
environment, and articles in this direction will be cited. Over time, the influence of the
scientist will also change. This influence will be associated with a certain state of the

subject-specific scientific environment of this scientist.

The informational space of a scientist and their subject-specific environment is
accumulative. This means that as a scientist engages in research and publishes their
findings, they gradually build up a body of work. This body of work, along with the

citations it receives, constitutes their scientific footprint.

At the beginning of their career, a scientist might not have any publications or
citations. During this phase, their subject-specific scientific environment is effectively
empty. As the scientist begins to publish, they start to accumulate a set of publications
and citations. This growing collection of work and references from others in their field

forms the foundation of their subject-specific scientific environment.

If a scientist shifts their focus to a different area of research, this new direction
becomes part of their subject-specific scientific environment. Publications in this new
area start accumulating, and citations in this new field begin to reflect their changing

interests and expertise.

Over time, the influence of a scientist changes. This influence is linked to the state
of their subject-specific scientific environment. The more prolific and cited their work,
the greater their influence tends to be. The scientist's impact can often be quantified

through metrics like the number of publications, the number of citations and other
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bibliometric indicators. A scientist’s move to a new field can also lead to

interdisciplinary contributions, enriching both their original and new fields of study.

The scientist's influence and subject-specific environment are also shaped by their
networks and collaborations with other researchers, which can lead to co-authored

publications and shared citations.

In essence, the trajectory of a scientist's career and the development of their
scientific environment are dynamic processes, shaped by their research activities, the

evolution of their interests, and their interactions with the broader scientific community.

2.2.  Model for evaluating the influence of scientists in the global citation
network considering the age of scientific results

Cik . j . VoW
v for publications Pw of scientist 1,

:,r

J.k
The sets Cv and i, at time Tk,

k=LN , form a network of citations of scientific publications. If all publishing scientists

are considered, the network is global, otherwise it is local. All citations of some

C= {CXY}R

publications in others can be represented as a Markov matrix xy=1where

R:card[grjj

J=

is the number of publications of scientists belonging to the citation network of

o . c.<|0,l1]. o e
scientific publications, and [ ’ ] is the probability of transitioning from one state

to another, determined by the number of citations of one publication in another. The
Zc =1 —
Xy —
matrix €2 0, where x=1 Y= LR .
To find the influence of a scientist at time Tn, we use the PageRank method.
However, to consider the changing influence over time, it's necessary to include the age

of the citation in the calculation, which can affect the final score.
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. : : . ] ..V
Let the coefficient corresponding to the weight of the publication Pxof scientist '/

q
by . At step

ol

(q=0), coefficients for all scientific publications are equal and determined as " R,

, based on which the publication rank is determined at step q, be denoted as

y=LR . All other coefficients will be calculated iteratively using the formula:

be = bt + -
R (2.2.1)

where E is the identity matrix, a is the damping factor, determining the probability

of transitioning from one state (current publication) to another state (another
publication).

For calculating coefficients bi, a programmatic approach can be applied.

Iteratively, we obtain that after a significant number of iterations, approximate values of

q q
the coefficients bx will be calculated. For the iterative calculation of the coefficients bX

, the formula can be used, for V€ >0 o
q+l __ q q+l
bx o Zbycyx + Zby Cyx
y= y=

(2.2.2)
q+l _ 1.9 q
if by —by<e , then the calculation of coefficients b 1s terminated.
. .. b —bll<e . .
After reaching the condition ' * X , we obtain the vector of coefficients
J

(bl’bz” ' "bR) , where b, is the value of the coefficient for the publication p, b€ [0’1],

R
— Yb, =

Z= 13 R z=1

b

J
The scientific publication P, | corresponding to the highest value ~= , receives the first

rank. Then, the ranks of other publications are formed in descending order of the

coefficients bZ, z=LR
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Using the ranking of scientific publications, we can determine the ranks or
influence of scientists who are authors of these publications. Let the subject scientific

environment of a certain scientist Vb include publications
h h h h
p :(plvpza"'aprh)

2

with ranks
6(P")~(elrt () e(r)
Whereg(plvlv ) el is the rank of publication plvlv of scientist Vo, W = E :

Then, the influence of scientist Vhis determined by the formula:

(n)=—e(ot)

ho el (2.2.3)

where Y(Vh ) is the influence of scientist Vh.

We introduce changes to the PageRank method to consider the age of scientific
publications and their affiliation to the relevant subject scientific environment. Initially,
in the iterative method, determine the initial coefficients of scientific publications such
that they correlate with their age. If the publication is recent, it receives more weight; if

old, it receives less.
BN
Publications P- published at time Ty are not considered, as they have not yet been

cited by other publications, so their impact will be low. We consider publications that

were published in periods

pj,N—l pj,N—z pj,N—n
All publications published in time periods TN—n—l, TN—H,... will have a zero

coefficient, Tis the time period for calculating the weighted coefficient corresponding

to the weight of the scientific publication.

~

= Zl
If i= then for the coefficients of scientific publications published in the period

Tn.1 at step q=0, we correlate the coefficient. For publications published in the period
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be :qu

~

Ty we correlate the coefficient T and so on. For a scientific publication

published in the period, we correlate the coefficient
T

bl = _lbq
X 7'% X .

Accordingly, other coefficients will be calculated iteratively using the formula:

B = aChl+ %
R (2.2.4)

where E is the identity matrix, o is the damping factor, stop condition
by —bl|<e
Introducing the aging coefficient of the publication increases the sensitivity of the
PageRank method for evaluating the influence of scientists. As a result, we obtain the

rank of a scientist using a similar method to the previous one. Determine the ranks of

scientific publications of scientist using the weighted PageRank method as follows:
~(ph_[=(h)\ =(.h —(.h
G(P*)=(2(p}).2(p}).---2(py)) 22.5)

where & (pw) el is the rank of publication Pw of scientist Vo,V = LT,

Then, the influence of scientist » is determined by the formula

Fo) =—- 2 gpl).  (2.2.6)

h
where ! (Vh ) is the influence of scientist ¥h, obtained using the weighted PageRank

method.

Considering that for solving the problem of selecting a scientist as an executor or
partner of a scientific project, not only the productivity or influence of a potential
partner-executor is important, but also his productivity within a specific subject scientific
environment.

Identify for each scientist the sets consisting of articles that belong to each separate

subject scientific space. The subject scientific environment of a scientist includes those
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spaces to which his scientific publications belong, and it is part of the scientist's

information space at time Tk:
o = {0i ‘A(pi’vk,oi ) =Lw=Lr,j= l,t}

(2.2.6)

We form lists of scientific publications for each of the subject scientific spaces to which

his publications belong:

P ={plA (Pl o) =Lw=Lr.i=Tt) j_im (2.27)

Jk
where D is the set of scientific publications of scientists at time Ty, belonging to the
card(P* <r,
subject scientific space i, ( ) :

Then, the influence of scientist in a certain subject scientific environment is

> g(pht)

_ pytept
Te (Vh) - card(Pfh’k)

determined by the formulas:

(2.2.8)

where 't (Vh) is the influence of scientist V» , obtained using the PageRank method

(pv")

E
i PPt
el ( ) card( )

in the subject scientific environment ©r |

(2.2.9)

Yt

where (Vh) is the influence of scientist Vh, obtained using the weighted

PageRank method in the subject scientific environment ©
As each scientist is affiliated with one or several universities, he is an integral part
of their scientific environments. Let's analyze the influence of a certain scientist in the

university's scientific environment.

Let
U= { ul,uz,...,us}

is the set of higher education institutions or scientific institutions where scientists
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Vz{ Vl,Vz,...,Vt}

can work, then fis a mapping of affiliation.

£:VxU—{0,1} (2.2.10)

V?EV

b

is the set of scientists working in higher education institutions q=1s ,

i=1t t u . . . ) . ... .. u
J=0bh , 9, "9 1is the number of scientists working in the educational institution ¢

b

t, <t i=1,t

q . . . . V.
a . Moreover, V' S V. The information space of each scientist 7, ] , can be

represented as a tuple, the components of which are discrete time series reflecting the
change in indicators of the scie\z\ist's scientific activity, that is

1(v)=(feill e el o)

)
1

(2.2.11)

] . o . ..V = .
where Pware the scientific publications published by scientist !, W= i
the total number of scientific publications published by scientist ' . Therefore, we can

identify the sets of all scientific publications for each scientist

Pi—(pipi..p) T
(pip: p”),l—“, (2.2.12)

civ}rJ
{ w=l is the sequence of sets of publications in which the publications of

. : v. w=1r
scientist are cited, /, >,

VJ I'_I
{ W}w:1 is the sequence of sets of publications that cite the publications of

. ...Vv. w=Lr
scientist J, >,

Each publication belongs to a defined subject scientific space. Accordingly, a
Cartesian product can be defined

A:P'x0—{0,1} (2.2.13)
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0={o,,0,,...0, }

where is the set of subject scientific spaces.

Accordingly

O ={oi\A(pL,0i)=LW=1=fj’J':1’_t}’ i=l,m (2.2.14)

is the series of all subject spaces recorded for the scientific publications of scientist 7,
j=Lt p,

J
Such a serleso can be considered the subject scientific environment of scientist

V. o —1s
1. Then, for each university Ye € U, q=Ls

ip :(qpl, I )

, we can identify the set of publications

, where “h is the number of publications published by scientists

U

affiliated with “a S~ . This set can be found as the union of the publication sets of

scientists, that 1s

"P=JP,q=1Ls
H (2.2.15)

The information space of each educational institution uq, qzl,s’ can be

represented as a tuple, the components of which are discrete time series reflecting the

TR

w=1 w=1 w=l1

change in indicators of the sczentists' scientific activity, that is >

, (2.2.16)

q
where Pware the scientific publications published by scientists affiliated with

W:E,h

university Yo 9 is the total number of scientific publications published by

scientists affiliated with university Yo,

q By
Cw} q
{ w=l is the sequence of sets of publications Py in which the publications

published by scientists affiliated with university are cited, Yo, w=1Lh, :
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h
q 4 q
{ W}W:1 is the sequence of sets of publications Pw that cite the publications
q p p

published by scientists affiliated with university Yo w=1Lh, :

Each publication belongs to a defined subject scientific space. Accordingly, a

Cartesian product can be defined

AP x0—{0,1} (2.2.17)

0={0,,0,,..

where 0} is the set of subject scientific spaces.

Accordingly

iA(qu’Oi)zl’W:th’j:L_t} izl,_m’ (2.2.18)

is the series of all subject spaces recorded for the scientific publications published by
w=1h

5 q .

scientists affiliated with university Ya,

q
Such a series 0 can be considered the subject scientific environment of university 9

q=1s

We form lists of scientific publications of the university for each of the subject

scientific spaces to which its publications belong:
qu = {qpl; ‘A(qptvjoi): Lw= th’j =1,t

}, i=lm (2.2.19)

qpk
where P is the set of scientific publications of scientists affiliated with university Ya at

. . . . card( “P*)<h
time Ty, belonging to the subject scientific space , %, ( ' ) a4,

Then, the influence of university in a certain subject scientific ¥»environment °* is

> g('nh)

CS0 ey

determined by the formulas:

: (2.2.20)

where Yf( d )1s the influence of university in the subject scientific environment ©.
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The model for evaluating the influence of scientists in the global citation network
considering the age of scientific results provide a more dynamic and time-sensitive
evaluation of a scientist's influence in the global citation network, offering a
comprehensive view that goes beyond simple citation counts. It would be particularly
useful in understanding not just the scale of a scientist's impact, but also its evolution

and current relevance.
2.3. Method of forming subject scientific environments

The formation of subject scientific environments requires a systematic approach
that ensures cohesion, efficiency, and innovative potential of a scientific group or
organization. A subject scientific environment focuses on a specific field of science,
bringing together researchers, resources, and knowledge to achieve common goals.

The stages of forming a subject scientific environment can be outlined as follows:

Defining research requirements. Before forming a team for scientific research, it
is necessary to formulate both functional and non-functional requirements of the project.

0={0,,0,,...,0,.}

One of these is defining the key direction of the research. Let is the

set of subject scientific spaces; then the research will belong to one or several of these
scientific spaces. Let denote the degrees of affiliation of the research to each of the
subject scientific spaces as

1(0) ={u(0,),1(0,),.. -,u(om)},

0<p(o) <1 andjzl’m

where . The key direction of research will be the subject

0.
space J*, where

j=l,m

J* =argmax(p(o,),1(0,),..,1(0,,))

This stage also includes selecting the specialization of the scientific environment,

based on the relevance and development potential of a particular scientific field.
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The second stage involves analyzing needs and resources. This includes
determining needs for equipment, funding, human resources, and assessing available
resources and opportunities for their involvement. This stage is not part of the method
for forming subject scientific environments. The result of the second stage is the
detailing of the project in the form of work packages. Let a project consist of work

B={b,,b,,....b,}

packages where p is the number of work packages in the project. Then,

for each of the work packages, there is a need to choose an executor. For this, the

affiliation of each project package to one or several project spaces is determined
w(B) ={n(b,),u(b,),....n(b,)}

.

Requirements for the executors of each of the work packages are also identified.
For the method of forming subject scientific environments, the number of scientists
needed to execute each of the project's work packages and the research direction is
important. Let denote as k; the number of executors needed for the project work package

b, I=Lp

The third stage involves attracting qualified scientists. This includes searching for

and selecting scientists with relevant expertise and experience. In the set

V={v,v,,... W)V [=

’Vt}, a subset Lp . of potential executors of the package

needs to be identified. The method of choosing executors requires further development.

The third stage also emphasizes the importance of creating conditions to attract
young talents and students.

The fourth stage is the formation of infrastructure: establishing laboratory and
research infrastructure and implementing modern IT solutions for research and
communication.

This includes the development and equipping of high-quality laboratory facilities
with necessary equipment and technologies for research. It may include specialized
equipment, such as microscopes, spectrophotometers, laboratory reactors, etc., as well

as appropriate laboratory apparatus and materials.
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Integrating modern information technologies into the research process involves
using software for data collection and analysis, computational resources for modeling
and simulations, and implementing tools for effective information exchange and
collaboration among researchers, which may include tools for video conferencing,
collaborative document work, etc.
The final fifth stage involves developing collaboration and partnerships. This
stage includes:
Establishing cooperation with other scientific institutions, universities, and the

industrial sector.

1. Participating in international scientific projects and programs.
Stimulating innovation and research.

Ensuring conditions for innovative research.

Supporting scientific research and publications.

Organizing scientific activities and knowledge exchange.

Conducting scientific conferences, seminars, and workshops.

A o

Developing a system for exchanging knowledge and experience among

members of the environment.

Key aspects of the success of a subject scientific environment: Uniting experts
from different scientific fields for a comprehensive approach to research. Creating
conditions for the development of new ideas and technologies. The ability to adapt to
changes in the scientific environment and emerging trends. Proper planning, resource
management, and coordination of activities.

Forming a subject scientific environment requires a balanced approach, including
strategic planning, engaging competent scientists, creating a favorable infrastructure,
and developing cooperation. Such an approach ensures a dynamic and productive

scientific environment capable of achieving significant results in its field.
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2.4. Analysis of factors influencing the selection of potential executors for

scientific projects

The dynamic development of the scientific space of any country is an extremely
important factor that contributes to increasing its prestige, developing the economy, and
the emergence of new technologies in various spheres of human activity. It is an
important task.

The selection of executors for scientific projects is a critical stage that determines
the quality and success of the research. Various factors influence this process, and they
must be carefully analyzed to ensure optimal selection.

The main factors influencing the choice of executors are listed in Table 2.

Table 2. Factors for Choosing Executors

Indicator Factor

I Scientific competence and experience.

I Qualifications and specialization of candidates.

I5 Previous experience in similar projects.

L4 Publications, patents, and other achievements in the relevant field.
Is Collaboration and teamwork skills:

Is Ability to interact effectively in a team.

I; Experience in multidisciplinary and international teams.

Ig Communication skills and ability to work in a group.

Iy Resources and availability.

Lo Availability of necessary laboratories, equipment, and other resources.
I Financial capabilities for participating in the project.

L, Time availability of candidates to dedicate to the project.

I3 Motivation and commitment to the project:

L4 Personal interest in the research topic.

Iis Willingness for long-term cooperation.
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Lis Commitment to achieving the project's goals.

117 Ethical standards and professional behavior:

I Adherence to high ethical norms in scientific work.
Lo Professionalism and responsible attitude to work.
Lo Reputation in the scientific community.

Analyzing these factors allows for the selection of executors who best meet the
requirements of the project, contribute to effective teamwork, and maximize the
potential for achieving research goals. Considering the entire spectrum of criteria ensures
the formation of a strong, competent, and motivated team capable of effectively
implementing the scientific project

Let us assume that
Gz{Gl,Gz,...,Gn}

is the set of scientific projects, n is the number of projects. The problem is

choosing executors for these projects. Assume that
V = {VDVZ,. . .,Vp}

1s the set of potential partners that can be involved in implementing the projects
from set G. We believe that potential partners are individual subjects of scientific activity
who have articles in the journals indexed in scientometric bases and work at a scientific
institution or institution of higher education. Higher education institutions and research
institutes are collective subjects of scientific activity. In addition, the productivity of
individual subjects of scientific activity, respectively, affects the productivity of
collective subjects of scientific activity in general. This problem does not involve a
possible subcontractor agreement that may be included in the project application to
perform additional tasks by third parties or employees.The structure of projects implies
the availability of working packages

G, ={g. g2, |

b
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1j is the number of working packages G, 1=Ln The execution of work packages
has time limits and is linked to the Gantt chart of the entire project. Each work package
is related to the results or complements other project packages and relates to a specific
task or tasks (scientific, administrative, technical, educational, etc.). For each package,
it is necessary to choose competent executors who will perform it at a high level. The
overall assessment of the quality of the entire project depends on it. That is, the problem
is to find a set of potential executors or subjects of scientific activity for each working

package of each project:
O(g) ={v, e V|[(vo,8) €Q}.Q = VxG,,

(24.1)
i=Lnj=Lr.d=Lt (2.4.2)
where (g) is the set of executors of the j-th work package of i-th project. The

categories of executors are determined by the features and necessary project outcomes.
However, for scientific and educational projects, it is possible to summarize them into
the following five categories:

1. Project Leadership: This group encompasses the leaders of projects whose
primary responsibilities are to ensure the on-time and efficient completion of project
tasks and to select the right individuals or teams for project execution. The leader in
charge of identifying potential collaborators assumes the role of the key decision-maker.

2. Administrative Staff: This group comprises the executive personnel or leaders
of the entity engaged in scientific activities. Their duties include the formal signing of
agreements, managing the flow of documentation, and facilitating the documentary
coordination of collaborations with other entities and stakeholders. For project team
selection, the administrative roles are assigned to seasoned employees with a track
record of successful project implementation.

3. Technical Experts: This category includes IT professionals like programmers
and system administrators, responsible for maintaining servers, equipment, and

specialized apparatuses as required by the project. The selection of these individuals is
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based on their relevant competencies, certifications, experience, and other professional
qualifications.

4. Educators and Instructors: Pertaining mainly to educational initiatives, this
segment is composed of certified academic and teaching personnel from the scientific
entity. Their recruitment is based on the project's objectives and specific tasks,
proficiency with educational platforms, and possession of necessary qualifications.

5. Research Personnel: While the staffing of the aforementioned roles can be
relatively straightforward given the clear competencies required, selecting researchers
or individual scientific contributors is more intricate. It necessitates an evaluation of their
scientific productivity, which directly influences the project's overall quality.
Researchers are crucial for the formal documentation, investigation, lab testing, and
summarization of findings. The selection of researchers is tailored to the specific
requirements of each project task and must align with the scientific domain in which a
potential candidate is active.

In essence, the selection of partners or project executors for scientific or
educational endeavors hinges on the nature of the project tasks, the categories of
participants required, their skill sets, and their past and projected performance metrics.
When it comes to individual scientific contributors, this selection process is complex
and multi-tiered. The paper suggests an individual-centric approach to selecting
scientific collaborators (or project executors), which accounts for the project’s
framework and integrates both historical and predictive assessments of their scientific

output.

2.5. Individual-oriented method for selecting partners for scientific projects

based on the analysis of subject-specific scientific environments

The dynamic development of the scientific space of any country is an extremely

important factor, which contributes to increasing its prestige, developing the economy,
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and the emergence of new technologies in various spheres of human activity. It is an
important task.

Let's analyze the collaboration model in scientific collectives, where partner entities
(universities, research institutes, commercial organizations) initiate joint work on
scientific projects, each of which has a specific theme. Within each project, participating
organizations perform defined roles, which can include duties as an executor or
coordinator of the research. When modeling the information system of collaboration, it
is important to consider the intensity of each partner's participation in the project. For
example, in a specific project, a partner may be involved at 20%, while in another — at
50%, possibly taking on a coordinating role. The level of partner participation often
correlates with the amount of funding received within the project, which, in turn, can
affect the volume of work carried out and the involvement of additional resources. Such
interaction can be represented in the form of an undirected graph, where the vertices are
projects and partners, and the edges are weight coefficients reflecting the degree of
participation.

Conceptually, the choice of a partner involves the analysis of four main components
that must be integrated when forming a consortium (Fig. 2.2):

* Partner typology.

* Strategic goals of the project.

* Models of assimilation and application of knowledge.

* Factors determining the choice of a partner.

Substantial factors that can influence the mechanism of communication and
collaboration between partners may include:

1. Geographical location of partners, which may require active use of digital
communication channels.

2. Unique competencies of each partner, which are critical for achieving the
project's goals.

3. Legal frameworks of partners' activities, influencing decision-making processes

and management aspects.
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4. Organizational hierarchy, which can provide support for trust and protection of
common interests.

The individual-oriented method for selecting partners for scientific projects entails

a detailed analysis of specific scientific environments and selecting partners based on

individual characteristics, competencies, and contributions to the relevant scientific

field.

Types of Partners:

Universities;

Scientific-research institutes;

Private companies, foundations, associations;
State organizations.

Criteria for Choosing Partners:

Assessment of scientific activity;
Key experiencs;

Level of innovativeness;
Financial stability;

Reputation assessment

Consortium o
Partners

Project Goals:

Strategic;

Reducing risks;

Creating new competencias;
Receiving financial effects.

Utilization of Knowledge:

Acquiring knowledge in the process of project
implementation;
Acquiring knowledge after project completion.

Figure 2.2 Components of Partner Selection for a Scientific Consortium
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The main steps of the method:

1. Defining project specifics: Identify the key aspects of the scientific project,
including its goals, research area, and skill and knowledge requirements.

2. Analyzing scientific environments: Analyze scientific environments, identify
leading experts, research groups, and institutions specializing in relevant directions.

3. Evaluating individual competencies: Assess potential partners in terms of their
individual achievements, scientific experience, publications, and projects they have
implemented.

4. Checking the compatibility of goals and interests: Determine how well the goals
and interests of potential partners match the goals of the scientific project.

5. Evaluating the potential for collaboration: Assess how well candidates can
collaborate in a team, their readiness for multidisciplinary research, and interaction with
other project participants.

Key advantages of the method:

* High accuracy in selecting partners thanks to detailed analysis of their
competencies and experience.

* Ensuring high specialization and competence within the scientific project.

* Forming effective teams based on complementary competencies.

« Ability to adapt to specific project requirements thanks to an individual approach
to selecting each partner.

* Efficient use of scientific and financial resources thanks to a precisely selected
team of experts.

The application of the individual-oriented method allows for the formation of
strong scientific teams with high potential for successful implementation of complex
scientific projects, taking into account the unique requirements and goals of each specific

research. Designate as
¢y = D(v;,Ty)
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the estimate of productivity of an individual subject of scientific activity v; at

Ltk=

moment J = LT A performance estimate is an aggregated indicator of the

effectiveness of a subject of scientific activity, which may include the H-index in the

relevant scientometric databases, the number of articles, the number of citations, etc.
Performance estimates of each individual subject of scientific activity are recorded

at certain moments of time (monthly, quarterly, annually). Then performance is

represented by discrete time series:
(ohthe) 315 o5

Assume that
P={Py, P», ..., Pz}

1s the set of scientific subject spaces, Z is the number of spaces. Each project can
be put in line with scientific subject space, X: G—P.

Besides, each work package can be put in line with a certain part of the scientific
subject space, which corresponds to the subject matter of local problems of the package.
Assume that

H={H,, Ha, ..., Hy}

1s the set of collective subjects of scientific activity, in this case,

VveV,3ze[l,Z],veP, (2.5.2)
VveV,dye[lLY],veH, (2.5.3)
Then assume that
P*={jlje[Lt],v;eP,} (2.5.4)
H' = {jlj e[l t],v; EHy} (2.5.5)

where P” is the set of numbers of individual subjects of scientific activity that
belong to the corresponding scientific subject space P,. HY is the set of numbers of

individual subjects of scientific activity that belong to the corresponding collective
LY, z=1,Z

subject of scientific activity ¥ =
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When selecting project executives, it is sometimes necessary to fix the region from
which partners are selected. For example, in the projects of the Erasmus+ program, it is
important that partner universities should not be repre-sented by one region. It is
important that the consortium of partners should include universities from different
regions of the country. Given this and the corresponding scientific subject spaces, it is
possible to generate the time series of productivity, which includes only the required

individual subjects of scientific activity:
i i) e p?
(0103 1) j<P A H” (2.5.6)

For fixed working place z€[1, Z] and y€[1, Y]. If a working place of a potential
executor is not important, jEP”.

Assessment of productivity of a subject of scientific activity, which was recorded
recently should have more weight than the one that was recorded long ago. Accordingly,
to calculate the quantitative estimates of productivity for each individual subject, it is

proposed to apply a linearly weighed sliding mean fronjthe following formula:
H P

p .
or =[ij -(Z“(p—del)-(pJT_dJr1 ,jeP"mH’
m=1 d=l1

(2.5.7)

j
P41 js the productivity forecast with horizon 1 for the in-dividual subject of

.. .. _] ceP"nHY . . .
scientific activity vj, ,p 1s the parameter that determines the pre-history
period for forecast calculation.

Then the optimal individual subject of scientific activity j* for project

implementation in the area of scientific subject space P?, which is a staff member of the

o
J7= argmax | Q@r, |,

collective subject of scientific activity HY is dete(rnginj:d from the following formula:
jeP“AHY AT41>0 ) (2.5.8)

J i :
_— J . . . . . . . . .
where AT = @11 ~ 1 i the increment in productivity of the individual subject of

scientific activity. The subjects, for which an increment is negative, are removed from

consideration.
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If a potential executor who has proved to be the leader by this criterion does not
agree to join the team of executors, the participation offer goes to the potential executor
who is the nest by rating. Thus, it is possible to make a sequence of individual subjects

of scientific activity with advantages according to criterion (2.5.7):

Vi =V >VV€V
Jietl 2, ., t

If it is necessary to involve a collective subject of scientific activity (university,
institute, department, faculty, etc.) to execute a relevant work package, the potential
executor is the subject in which v; works.

If a project manager, in addition to the subjects’ productivity of scientific activity,
has an additional list of criteria for the selection of executors, it is necessary to solve the
multi-critical problem of choice.For each working package of each project, a list of crite-
ria for the selection of potential executors 1s generated. The vector of estimates by criteria

has the form of:
ij _ ij ij ij
£(vy) = (FI V2V o (vd))- 259
N;jj is the number of criteria of an estimation of potential executors of work packages

G,]= 1,1‘1,1—1 n,f"

& of projects, (Vo) is the vector of estimates for potential executor

d=1t

Vd,

Maximize all criteria, then state the problem:

Z:ockflij (V) = max,

k=1 (2.5.10)
N;
o, =1,
k=1 . (2.5.11)
Vi=lveVl]yl(v)> i u=1lzj=Lr,i=Ln

{ (> A=L }, (2.5.12)
VEVij,VijCV, (2‘5‘13)

where z;; is the number of threshold values for vector-function of restrictions Ya (V) i

1_] _
is the value of criterion (V) k=LN, Ny, J= 1,r1,1 Ln,
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Use the method of expert evaluation. Assign the set of experts E={E,, E,, ..., Es}, s

is the number of experts. Experts form the incomplete profile of advantages of potential
ij
exec-utors based on the described criteria. Designate as Se the average frequency of

appearance of each advantage among potential project executors v, and vy, c#b, V.EV,

vpEV. Then matrices of advantages Al take the form

.. .. t
y_ 1 1 — 1 —
AN = {éq’w}q L J=ln,i=0n.

(2.5.14)

Based on the matrix of pair-wise comparisons AV for each package Eiof project Gi,

we will generate a collective decision in the form of an orderly list of potential project
executors. Using the method for the formation of collective decision, according to the
matrix of pair-wise comparisons, it is possible to obtain an orderly list of potential execu-

' ) Visvl s v i edl,2,.., 1, v e VY :1,_t
tors for each package & of Project G;: ' % oo €1 j o 1 :

Next, a project manager selects specific executors and forms a working group for each
working package. The project structure and dynamics of scientific productivity of
executors in relevant subject spaces are an important aspect of the choice of subjects of
scientific activity, which affects the project productivity in general.

Individual-oriented selection method focuses on forming strong scientific teams by
considering unique requirements and goals of each project. The method uses a variety
of metrics to estimate the productivity of individual scientific contributors. Productivity
estimates are recorded over time, allowing for the observation of trends and patterns.
Projects are aligned with specific scientific subject spaces, facilitating targeted selection
of executors.

This approach represents a sophisticated blend of quantitative analysis, strategic
alignment, and expert evaluation. It's designed to optimize the selection process of
project executors, ensuring that the most suitable individuals and institutions are chosen
based on a comprehensive evaluation of their scientific expertise, current productivity,

and alignment with the project's objectives.
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Conclusions for chapter 2

1. An analysis of factors influencing the selection of potential executors for
scientific projects has been conducted. The analysis revealed that an extremely important
factor in choosing partners-executors for a scientific project is the correspondence of the
executors' experience and competencies to the research direction. It is proposed to
determine this correspondence by considering the affiliation of the scientific-research
project and the researcher to certain subject-specific scientific environments. A method
for forming subject-specific scientific environments for researchers, scientific
institutions, and scientific projects is proposed. The main factors determining the choice
of potential executors for scientific and educational projects were analyzed. The
functional responsibilities of project participants were described in accordance with the
project structure, based on which the problem of choosing scientific partners was solved.
The specific features of the selection of project executors of different categories were
emphasized. It was indicated that the selection of researchers is associated with
difficulties, which should take into account the assessment of the productivity of
scientific activity over a certain period.

2. A conceptual scheme of research for assessing the influence of scientists and
their selection as partners for a scientific project is described. Within this scheme, a
mathematical model for assessing the influence of scientists in the global citation
network is considered, taking into account the age of scientific results.

3. The development of an individually-oriented method for selecting partners for
scientific projects based on the analysis of subject-specific scientific environments
allows for effectively managing the executors of a scientific-research project and their
correspondence to the work packages of the scientific-research project. The main
advantages of this method include high accuracy in selecting partners thanks to a detailed
analysis of their competencies and experience, allowing the formation of effective teams
based on complementary competencies, capable of adapting to the specific requirements

of the project thanks to an individual approach to selecting each partner.
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4. The significance of the project structure and dynamics of scientific productivity
in relevant subject spaces for the choice of subjects of scientific activity were
established. The individually-oriented method for choosing scientific partners was
devised, considering the project structure: the choice of executors for each project
package separately, in accordance with the estimates of the performance of executors in
subject spaces that correspond to the area of the package. The use of the devised method
allows reducing the subjective impact on making a decision to choose project executors,
guided only by open sources of information with the performance of potential
performers, their competence, etc. This approach is rational in terms of achieving

maximum quality and effectiveness of the implemented scientific project.
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CHAPTER 3. INFORMATION TECHNOLOGY FOR SELECTING
PARTNERS OF SCIENTIFIC PROJECTS WITHIN SUBJECT-SPECIFIC
SCIENTIFIC ENVIRONMENTS

3.1. Technical and software provision of information technology for selecting

scientific partners

Let Wis a certain subject-specific scientific space Ws =W, Wig the general

educational-scientific space. Let
G={G,.,G,.....G,}

be the set of scientific projects. The structure of projects implies the availability

of working packages
Gi = {gll,glz, . ’g]r.}

is the number of working packages i=ln,

Let
V= {Vl,Vz,...,Vp}

is the set of all scientists that can be involved in implementing the projects from

set G, p 1s the number of scientists.

Let
Q:{q13q29"‘9qm}

is the set of publications published by scientists from set V, m is the number of

publications.

The information technology for selecting scientific partners should provide the
implementation of models and methods for collecting, storing, and transforming these
data in order to obtain information about potential partners for each of the work packages

of each project. Formally, the output data of the information technology can be described
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as an orderd list of potential executors for each package i of each project Gi:

V?l >-\llez >-'”>-V}Jt’jq 6{192:“'91:}9\/1 evlj,qzl,t.

Technical and software provision for selecting scientific partners in the field of

information technology may include several key components:

Algorithms that implement the individually-oriented method for selecting partners
of scientific projects based on the analysis of subject-specific scientific environments
and the method of forming subject-specific scientific environments proposed in Chapter
2. These algorithms should be adapted for analyzing large volumes of data. The main
goal of the developed algorithms is to identify potential partners with similar scientific

interests or complement research teams.

Software implementation of the developed algorithms. Implement the algorithms
as separate modules of the information system. It should be noted that for specific tasks,
numerous libraries and frameworks exist, such as libraries for machine learning and data

processing, and frameworks for developing web applications.

Databases and Database Management Systems designed for storing and organizing
information about potential partners, their research interests, publications, and data about
projects and their work packages and requirements for the executors of these packages.
DBMS allow easy insertion, updating, deletion, and querying of data, making the process
of searching and analyzing potential partners more efficient. With query functions,
complex data analysis can be performed to find a match between project needs and the
qualifications of potential partners. DBMS ensure the proper level of security as the
information technology is intended for processing personal data. The choice of a specific
DBMS and its configuration depends on the volume and complexity of the data, as well
as on the integration with other modules of the information system and will be described

in the next chapter.

Integration with scientific databases and platforms is an important part of systems

for selecting scientific partners. It provides automated access to up-to-date information
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about researchers, their publications, and projects. The information system can integrate
with various scientific databases, such as Scopus, PubMed, ORCID, Google Scholar.
These platforms provide a wide range of information about scientific research, including
publications, citations, co-authorship, etc. Using the API of these scientometric
databases can be used for effective data extraction. The integrated system can
automatically update profiles of potential partners with information about their latest
publications and research projects. This allows system users to receive the most up-to-
date information about the scientific achievements and interests of potential partners.
Integration with databases can also include access to the full texts of scientific articles,
allowing users to delve deeper into the work of potential partners. Metadata from
scientific publications, such as keywords, abstracts, co-authors, can be analyzed to

determine connections and common interests among researchers.

User Interfaces: Provide convenient access to the system, allowing users to enter
search criteria, view results, and make selections. The interface should be easy to use for
all users, regardless of their technical expertise. This means a clear and logical design,
understandable instructions, and minimalism in design. This information system should
provide powerful search capabilities, allowing users to enter specific criteria, such as the
field of research, geographical location, level of experience, etc., to find suitable
partners. The interface should allow users to easily view, sort, and filter search results.
This may include viewing profiles of partners, their publications, research interests, etc.
The interface should facilitate easy interaction with potential partners, possibly through

integrated communication tools such as email, messengers, or online meeting systems.

Communication Tools are not mandatory, but a useful part of the information
system for selecting partners of scientific projects. They provide a necessary channel for
exchanging information, discussing ideas, and coordinating joint efforts. They may
include simple text chat or more complex systems with support for files, images, and
even video. Forums allow users to create discussion topics, where specific issues, ideas,

or projects can be discussed in detail. The information system can integrate with email,
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allowing users to send messages directly from the system interface. This may include
automatic creation of emails based on templates or triggers in the system. For more in-
depth communication, video conferencing tools can be integrated. The system may have
a function of automatic notifications about important events, updates, or new messages.
This helps users stay informed about important events and facilitates a quick response

to changes or requests.

The application of these technical and software tools can significantly enhance the
quality and efficiency of the process of selecting scientific partners, simplifying the

search and analysis of potential candidates.

The technical and software provision for selecting scientific partners in the field
of information technology, indeed encompasses a comprehensive and multi-faceted
approach. Each component plays a critical role in ensuring the system's effectiveness

and user-friendliness. Here's a summary of each key component and its significance:

e Algorithms for Partner Selection.

e Software Implementation.

e Databases and DBMS.

e Integration with Scientific Databases and Platforms.
e User Interfaces.

e Communication Tools.

Each of these components contributes to creating a robust, efficient, and user-
friendly system for selecting scientific partners. By combining advanced data analysis
algorithms, effective data management, seamless integration with external scientific
databases, intuitive user interfaces, and comprehensive communication tools, the system
can significantly streamline the process of identifying and connecting with suitable
scientific partners, thereby enhancing collaborative research opportunities in the field of

information technology.
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3.2. Informational and organizational provision for information technology for

selecting scientific partners

Informational and organizational provisions are vitally important for the
successful implementation of information technology, especially in the context of
selecting scientific partners. Reliable information provision in the context of a system
for selecting scientific partners plays a critical role in ensuring the quality and
effectiveness of the selection process. Here are more details about the key aspects of

such provision:

Centralized data storage in reliable databases ensures that all necessary
informational resources are accessible and protected. Data storage must be structured

and organized to provide easy access and efficient management.

Automation of data collection, input, and updating reduces the likelihood of
human errors. It 1s important to use algorithms for checking the quality and validity of

data.

Advanced data analysis, including the algorithms developed in this dissertation
work that implement the developed models and methods, can be used to identify trends,
discover connections between researchers and projects. This allows the system to
recommend the most suitable candidates based on complex criteria and individual

scientific interests.

Integration with external scientific databases and platforms ensures the timeliness
and completeness of information about scientific publications, citations, and
collaborations. Regular procedures for checking and updating data ensure their accuracy,
timeliness, and reliability. Data quality is essential as it directly affects the results of

analysis and partner selection.

The information system must be scalable and adaptable considering the growing

volumes of data and changing user requirements. These aspects together ensure that the
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system for selecting scientific partners is efficient, reliable, and useful for making

informed decisions based on accurate and up-to-date information.

Effective communication tools for information exchange between system users

facilitate better understanding and coordination among potential partners.

Automation of repetitive tasks, such as tracking updates in scientific databases,
saves time and improves the efficiency of the partner selection process. Automated
systems can regularly scan scientific databases like Scopus, PubMed, or Google Scholar,
to identify new publications or updates in researchers' profiles. This ensures the currency

of data about potential partners, their latest research, and publications.

Organizational support in the context of systems for selecting scientific partners
includes several key components that ensure the system meets the strategic goals and

needs of the organization.

Defining clear strategic goals that the system should support is critically
important. This may include increasing the efficiency of partner selection, expanding the

volume and quality of scientific research, expanding the collaboration network, etc.

Developing policies regarding the use of the system, data management, privacy,
and security are important to ensure its compliance with corporate standards and

legislation.

Establishing clear procedures and standards for working with the system,

including data entry processes, partner search, negotiations, etc.

Training and briefing for system users ensure they understand how to use the

available tools correctly and efficiently.

Providing necessary resources such as computing and network infrastructure,
access to scientific databases, and financial support. Support for IT infrastructure and

technical support ensures the reliability and efficiency of the system.

It's important to consider the needs and expectations of various stakeholders,
including researchers, university or research organization management, industry

partners, etc.
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Ensuring user feedback for continuous improvement of the system. Regular
monitoring and evaluation of the system's effectiveness allow identifying areas for

improvement and measuring how well it meets the set goals.

The system must be adaptable and flexible to make changes in response to changes

in the scientific environment and user requirements.

As the system may store sensitive information, it is necessary to ensure its security

and protect the confidentiality of users' data.

Regular updates and maintenance of the information system ensure its relevance

and reliability in the long term.

All these aspects together form a solid foundation for an effective and reliable
system for selecting scientific partners, contributing to the successful conduct of

scientific research and project implementation.

These elements ensure an efficient process of selecting scientific partners,
optimizing resources and time, and enhancing the quality and effectiveness of scientific

research and projects.

3.3.  Method scientific spaces formation

Space can be thought of as an arrangement of ordered entities or objects that
possess a hierarchical organization, where the positioning within this hierarchy is
defined by specific identifiers. The information space is a type of space comprised of
informational entities arranged hierarchically, structured by identifiers set by certain

criteria and protocols, resulting from society's collective efforts.

The outcome of scholarly pursuits, an intellectual and imaginative endeavor, is the
acquisition of novel fundamental and/or practical insights. This endeavor entails a
sequence of essential or circumstantial steps, such as the scrutiny and synthesis of data,
the proposition of hypotheses and new theories, and the advancement of scientific

understanding in a direction steered by the research premise. Considering the
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international scope of the scientific fraternity, it's essential to recognize that scientific
pursuits are largely collaborative, influenced both directly and peripherally by the
worldwide network of academic collaboration, which in turn, provides reciprocal

feedback.

Therefore, the orchestration of scientific endeavors is a process designed to create,
renew, or enhance these connections for heightened efficacy. The nexus of education
and scholarly work is indispensable, with each complementing the other. These
synergistic processes thrive within organizational systems that amalgamate a team under
set protocols, unified by the common objective of achieving set goals. The accumulated
outputs of these processes, in the form of informational entities, constitute an educational

and scientific informational realm.

The informational expanse of entities engaged in scholarly work is a realm where
informational objects, structured and identified based on the educational and scholarly
outcomes of the entities, are stored. This includes the entities involved in scholarly
pursuits and a historical display of their identifiers, as determined by their scholarly
contributions. These informational spaces can overlap or be segmented when integrated

within specific academic disciplines.

In this discourse, the entities in focus are higher education institutions and their
subdivisions actively involved in educational and scholarly work. These subdivisions,
such as institutes, faculties, and academic departments, encompass the academic and
research personnel, groups of scientists collaborating on projects, and individual
researchers. A fundamental aspect of these entities' work is scholarly research, which
brings forth the need to measure the output of these endeavors quantitatively. Individual
scholars represent the singular entities of scholarly work, while collective entities are
comprised of research organizations and higher education institutions formed by these
individual scholars. Each entity is characterized by a model of identification and its

informational realm.
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The productivity of entities engaged in scholarly work is a measurable reflection
of their effectiveness. In computing this metric, both established and novel scholarly
activity indices can be utilized, tailored to the objectives and context of the assessment.
Productivity is often gauged as the yield of scholarly efforts relative to the time dedicated
to scientific pursuits or in comparison with other scholarly entities. Thus, a thorough
examination of the entities' informational realms and their interconnections is vital for
this computation. This involves isolating a segment of the information space pertinent

to a specific field of study.

A field-specific scientific realm is composed of scholarly entities and segments of
their information spaces, organized and unified under the commonality of their research
focus. At its core, it includes the scholarly entity and its portion of the information space

with its respective identifiers.

The organizational and functional structure of scholarly entities, as an entity, is a
network of connections that enforce the order, governance, and coordination of scholarly
activities to achieve objectives, particularly to enhance the efficiency and potential of

scientific research.

The method for forming scientific spaces of researchers includes several key

stages:

Clustering of the citation graph of publications: At this stage, a graph is created
that represents the relationships between various publications through their citations.
This allows identifying which documents are often cited together, which may indicate

their thematic similarity or relationship.

Use of additional data the similarity coefficient of annotations: For more precise
clustering, an analysis of the similarity of publication annotations is used. This can be
done using various methods of calculating textual similarity, for example, through vector

representation of texts or other natural language processing techniques.
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Identification of key words for each cluster: After forming the clusters, an analysis
of the key words for each is conducted. This allows identifying the main themes or

research directions that unite the documents in each cluster.

Determining the degree of a researcher's belonging to a cluster: At this stage, it is
analyzed how closely a specific researcher is associated with each cluster. This is done
by comparing the number of the researcher's publications that fall into a given cluster
with their total number of publications. This allows determining which thematic areas

are primary in their research.

Application of this method: This can help in identifying trends and relationships
in scientific research, as well as in finding communities of researchers with similar

interests and directions of work.

Calculation of textual similarity in the field of natural language processing (NLP):

Here are some popular methods:

Cosine Similarity [112] measures the cosine of the angle between two vectors. In
the context of NLP, these vectors often represent words or documents as high-
dimensional term vectors (for example, using the "bag of words" method or TF-IDF).
First, the text is transformed into a vector, where each dimension corresponds to a certain
word from the dictionary and contains the weight of this word in the text. Then the cosine

of the angle between these vectors is calculated, which is a measure of their similarity.

Jaccard Index [113] measures the similarity between two sets of elements. In the
context of textual similarity, these sets can be words or characters. It is defined as the
size of the intersection of two sets, divided by the size of their union. For example, if we
have two textual documents, we first determine the set of unique words for each, then

calculate the intersection and union of these sets, and finally determine the Jaccard index.
Levenshtein Distance [114] measures the distance between two lines of text,
determining the minimum number of single character changes (insertions, deletions,

substitutions) needed to transform one line into another. For two lines of text, the number
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of operations needed to transform one line into another is calculated. The fewer changes

needed, the more similar the texts are.

Word Embeddings is a technique for representing words and phrases in the form
of high-dimensional vectors that reflect the semantic meanings of words. Models such
as Word2Vec [115] or GloVe [116] learn on large text corpora and assign a vector in
space to each word in such a way that words with similar meanings have similar vectors.

This allows calculating the semantic similarity between words or texts.

Bidirectional Encoder Representations from Transformers (BERT) [117] and
other similar models use the transformer architecture to create context-dependent
embeddings of words. Unlike traditional word embeddings, BERT and similar models
take into account the context in which the word occurs, thereby more accurately
determining the semantic similarity of phrases or texts, even if they use different words

to describe similar concepts.
Key Components of BERT:

Transformers: The foundation of BERT 1is the transformer architecture/
Transformers use attention mechanisms to model the relationships between words in the

text.

Bidirectional Processing: Unlike previous models that read text sequentially
from left to right or right to left, BERT processes text in both directions simultaneously.

This allows the model to better understand the context of each word.

Word Embeddings: Each word in the text is transformed into a vector in a high-
dimensional space. These word embeddings consider not only the semantic meaning of

the word but also its context within the phrase.
Principles of BERT's Operation:

1. Pre-training: BERT initially learns on a large corpus of text (e.g., Wikipedia).
During this stage, the model learns to understand language by performing tasks such as

filling in blanks in the text.
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2. Fine-tuning: After pre-training, the model is fine-tuned on a specific NLP task
(e.g., text classification, sentiment analysis, question answering, etc.) using a dataset
specific to the task.
3. Attention Mechanisms: BERT uses attention mechanisms to determine which
parts of the text to focus on more when processing each word.
Multi-layer Structure: BERT consists of several layers, where each level further

processes the information received from the previous layers.
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Figure 3.1 BERT architecture [117]
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The application of BERT in the method of forming scientific spaces is

appropriate for several reasons:

Context-Dependent Embeddings: BERT provides context-dependent word
embeddings, meaning the vector representation of a word changes depending on its use
in context. In scientific documents, where the same word can have different meanings

in different contexts, this is critically important.

Complex Scientific Texts: Scientific texts often contain complex structures and
specific terminology. BERT, with its deep learning and attention mechanisms,
effectively processes such complex textual data, identifying meaningful connections and

semantic relations.

Fine-tuning for Specific Tasks: BERT can be fine-tuned for specific tasks,
including the analysis of scientific documents. This means that the model can be adapted

for a better understanding of the specifics of scientific discourses and terminology.

Semantic Link Identification: In scientific spaces, it is important to identify
semantic links between different studies, themes, and ideas. BERT, with its deep
language processing capabilities, can effectively detect such links, facilitating the

clustering and analysis of scientific texts.

Large Data Volumes: Scientific research often involves large volumes of data.
BERT, with its ability to process large amounts of text, is an excellent choice for

analyzing scientific databases.

Due to its properties, BERT is an ideal tool for forming scientific spaces where a
deep understanding of the text, high accuracy in semantic analysis, as well as flexibility

and scalability in processing large volumes of scientific data are required.

A comprehensive and multi-dimensional approach to understanding and
organizing the scientific information space, especially within the context of scholarly
research. This approach encapsulates several key concepts and methodologies, from the
structuring of scientific spaces to the application of advanced natural language

processing techniques.
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Scientific information space includes hierarchical organization informational
entities such as publications, researchers, and institutions that are arranged
hierarchically, structured by identifiers based on criteria and protocols. And
collaborative nature of science that allows to recognizes the global and collaborative
nature of scientific research, influenced by a worldwide network of academic

collaboration.

Formation of scientific spaces involves creating a graph representing relationships
between publications through citations to identify thematic similarities or relationships.
Utilizes NLP techniques to analyze publication annotations for more precise clustering
and identifies key themes in each cluster and assesses a researcher’s association with

clusters based on their publication record.

Proposed approach offers a holistic and technologically sophisticated framework
for the organization, analysis, and visualization of scientific research. It integrates
hierarchical information structuring, NLP techniques, and advanced machine learning
models like BERT to enhance the understanding and management of scholarly
endeavors. This method not only aids in quantifying research productivity but also
provides insights into the thematic and collaborative nature of scientific work,
highlighting interconnections within the global scientific community.

Let W is a certain subject-specific scientific space W= =W, Wig the general

G={G,,G,,...,G,}

educational-scientific space. Let be the set of scientific projects.

The structure of projects implies the availability of working packages
Gi:{g},g;,...,g;} V:{VI,VZ,...,VP}

is the number of working packages i=Ln pet
is the set of all scientists that can be involved in implementing the projects from set G,
p is the number of scientists. Let Q={q;:dz>-++ is the set of publications published
by scientists from set V, m is the number of publications.

Let consider the formation of scientific spaces. To do this, let's represent each

publication aQ (CICRRRC s a point in space W.



92

We introduce a distance function P(3>9in the general educational-scientific

space W. For the metric function, three conditions must be met:

1. Non-negativity: P(4-9)=0 for a1 i € Qi=1Lm .4 P@-a)=0 jfang

only if i=j. This means the distance between any two publications is always non-negative

and is zero precisely when the publications are identical.

2. Symmetry: P(4-9) =P(A590) for ) 1,J=LM The distance from qi to q; is

the same as the distance from g to q;

3. Triangle Inequality: P(d:-9)) =P(a4>a) + (A9 for 511 I K =1m

The rules for calculating the distance function can be quite complex. As already
mentioned, one of the ways is BERT.

Also, for each subject-specific scientific space, we will establish publications that
belong to this subspace. We will define key words for them and consider the function of

membership of each in V:{V”V”“"Vp} , Qi) = Qi=LPypere is the set of its

publications. Then the distance from a scientist to a subject-specific scientific space

> > p(g.e)

— qeQ(v;) esW
PV, W) Cal‘d(Q(Vi))'Card(Ws)‘ (3..1)

W, =W can be calculated as:

Then the requirement for the knowledge of the performers of the work packageg f

of the project G;j in the subject-specific scientific space ws can be formulated as a certain

c(g,,w,) c:Gx W —>[0,1]

function , 1.e., define a mapping

Having such a function, the task of choosing scientific partners-performers can be
considered as a certain optimization task. For this, we will calculate the correspondence

of scientists to the work package of the project as a product

y(v,)= p(Vi,WS)°C(g; W) . (332)
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Then, by ordering the scientists in descending order of the magnitude vvi) , We

get a set of potential performers or partners for conducting joint scientific research.

This model uses a combination of metric space principles, natural language
processing (BERT), and optimization techniques. Key elements of this model are:

1. Subject-Specific Scientific Space and General Educational-Scientific Space
represent the realms of knowledge and research.

2. Set of Scientific Projects Set of Scientific Projects, each requiring specific
knowledge and expertise.

3. Distance Function. BERT model can be used to calculate the distance
between publications, likely based on semantic similarity, which is especially useful in
cases where the distance function is complex.

4. Defining Membership. Publications are associated with specific subject-
specific scientific spaces based on keywords and other relevant factors. The distance of
a scientist to a specific can then be quantified.

5. Function for Knowledge Requirements defines the knowledge requirements
for each work package of a project in relation to the subject-specific scientific space.

6. Optimization Task for Partner Selection.

7. Ranking and Selection: Scientists are ranked in descending order based on
their suitability score for each work package, forming a list of potential partners or
collaborators.

This model is both comprehensive and mathematically rigorous, employing
advanced techniques from various fields including metric space theory, NLP, and
optimization. It allows for a nuanced and data-driven approach to selecting scientific
partners, ensuring that collaborators are well-matched to the specific knowledge and skill
requirements of each project's work packages. This approach could significantly enhance
the efficiency and effectiveness of forming research teams in the field of information

technology and beyond.
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Conclusions for Chapter 3

Technical, software, informational, and organizational provisions have been
developed for the information technology for selecting scientific partners. The
algorithms developed for the individually-oriented selection of partners of scientific
projects are key for analyzing scientific environments. These algorithms are adapted for
processing large volumes of data and are aimed at identifying potential partners with
similar scientific interests or complementary competencies. The use of specialized
libraries and frameworks for developing separate modules of the information system
allows for the effective implementation of the developed algorithms. Database
management systems play a critical role in storing, organizing, and querying information
about potential partners and projects, ensuring the efficiency and security of the partner
selection process. Automated access to current information from scientific databases,
such as Scopus or PubMed, ensures the completeness and timeliness of information
about researchers, their publications, and projects. Convenient user interfaces facilitate
effective interaction with the system, allowing easy entry of search criteria, viewing
results, and making selections. Effective communication tools in the system, such as
chats, forums, and email, provide the necessary exchange of information, discussion of

ideas, and coordination of efforts.

Strategic planning, development of policies for using the system, data
management procedures, user training, and provision of necessary resources are
important for the effective use of the system. These elements together form a solid
foundation for developing an effective and reliable system for selecting scientific
partners, contributing to the successful conduct of scientific research and project

implementation.

Methods for forming subject-specific scientific environments have been
improved. The proposed method includes 3 stages. The first stage involves clustering of

publications. In the second stage, the proximity of publications is determined. The third
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stage involves the alignment between researchers and scientific spaces. Analysis shows
that the application of BERT methods for the second stage has several advantages. This
model is both comprehensive and mathematically rigorous, employing advanced
techniques from various fields including metric space theory, NLP, and optimization. It
allows for a nuanced and data-driven approach to selecting scientific partners, ensuring
that collaborators are well-matched to the specific knowledge and skill requirements of
each project's work packages. This approach could significantly enhance the efficiency
and effectiveness of forming research teams in the field of information technology and

beyond.
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CHAPTER 4. IMPLEMENTATION OF INFORMATION SYSTEM FOR
SELECTING PARTNERS FOR CREATING SCIENTIFIC ENVIRONMENTS
OF PROJECTS

4.1. Architecture of information system for selecting partners for creating scientific

environments of projects

The term "information technology for the selection of executors of scientific
projects" describes a comprehensive set of methodologies, model constructions, and
software for compiling, preserving, and analyzing data, aimed at enhancing the
effectiveness of scientific research implementation. The efficiency in achieving the
objectives of a scientific project correlates with the professional expertise of participants,
which can vary depending on the evolution of the project. The deployment of this
technology includes several phases, starting from identifying needs and ending with the
strategic implementation of tools for selecting participants.

Assessment of the need to develop information systems for tracking the
competencies of executors in scientific research. At this stage, a detailed analysis of user
requirements is conducted, and specific tasks that the system must solve are established.
Tasks must be articulated with a view to ensure that information technologies contribute
to their efficient resolution. Key is the identification of issues, defining necessary data
for collection, and specifying the functionality that the system must provide.

Accumulation and analytical processing of information are fundamental for the
development of information systems designed for the selection of participants in
scientific projects. At this stage, information 1s aggregated from a multitude of sources,
including scientometric databases and academic profiles such as Scopus, Web of
Science, Google Scholar, ORCID, ResearchGate, and others. Additionally, peer
evaluations in the project may be used. The obtained data are subject to meticulous

ordering, filtering, and classification for further analysis.
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Let's delve into more detail about some of the key scientometric databases and
academic profiles commonly used in research:

1. Scopus is a comprehensive, multidisciplinary database covering a wide range
of research fields. It's known for its extensive abstract and citation database of peer-
reviewed literature. Scopus includes scientific journals, books, and conference
proceedings. Provides tools for tracking, analyzing, and visualizing research. Can be
used for literature reviews, bibliometric analysis, and to track citations and h-index of
researchers.

2. Web of Science is highly respected database providing access to multiple
databases that reference cross-disciplinary research. Contains citation indexing and
search services. It covers natural sciences, social sciences, arts, and humanities. Can be
used for comprehensive citation search, understanding research impact, and exploring
connections between research findings.

3. Google Scholar is freely accessible web search engine that indexes the full text
or metadata of scholarly literature across an array of publishing formats and disciplines.
Simple to use, it provides a broad search of scholarly articles, theses, books, abstracts,
and court opinions. Popular for initial research, citation analysis, and quick access to
full-text articles.

4. ORCID stands for Open Researcher and Contributor ID (Fig 4.1). It provides
a unique identifier to researchers, helping them to distinguish their work from others
with similar names. ORCID integrates with many research workflows, institutions, and
publishers. It links researchers with their professional activities and outputs. Often used
for maintaining an updated academic profile, ensuring proper attribution of work, and
facilitating collaboration.

5. ResearchGate is a social networking site for scientists and researchers to share
papers, ask and answer questions, and find collaborators. Users can upload and share
papers, get statistics on views and downloads, and interact with other researchers.
Popular for networking, discovering research in similar fields, and sharing early-stage

research.
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During data research for information systems for the selection of project
participants, comprehensive analysis is performed using various methodologies and
analytical models. The application of statistical analysis, machine learning, algorithms,
and neural networks allows identifying significant information, establishing correlations

and trends, and outlining key determinants and options for decision-making.
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Figure 4.1 Example of a scientist's profile in the ORCID system

Data presentation in a visual format is carried out at this stage, where the results of
analytical processing are transformed into intuitively understandable visualizations, such
as diagrams, graphs, cartographic images, or other graphic embodiments. This simplifies
the process of interpreting voluminous and complex information and speeds up the user's

comprehension of relationships and conclusions of the research.
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In the context of information systems for selecting project participants, modeling
and simulation of various decision-making scenarios are used. This allows evaluating
the potential consequences of different strategic options, providing the opportunity for
thorough analysis of risks, forecasting outcomes, and forming a more balanced and

reasoned approach to selection.

Within the framework of information technology for selecting project executors, a
set of tools aimed at optimizing the process of human resource management is
implemented. This includes the application of electronic spreadsheets, project
management systems, and other digital solutions that facilitate the rationalization of
work procedures, automation of individual tasks, and improvement of communication

between project participants.

We analyze the initial stages of developing information technologies considering

the competence of executors, which is considered in two aspects:

Evaluation of executor's knowledge: Includes analysis of the presence of
professional certificates (e.g., a Cisco certificate for tasks related to networks and data
transmission or an Oracle certificate for database administration work packages),
activity in scientific conferences, and publications in specialized journals. The system

automatically registers these indicators, but they can be adjusted in the executor's profile.

Evaluation of project execution experience: Considers the number and role in

previous projects, evaluated based on the history of completed works.

In the context of information technology for selecting project executors, the
integration of a variety of digital tools is crucial for optimizing human resource
management in project environments. This approach not only enhances the efficiency of

the selection process but also improves the overall management of project resources.

The use of information technology in the selection of project executors represents
a comprehensive approach to human resource management in the project environment.
By leveraging digital tools and detailed evaluation criteria, organizations can streamline

the selection process, ensuring that the right individuals are chosen for specific project
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roles based on their knowledge, skills, and experience.

Evaluation aspects in the selection process includes evaluation of executor's
knowledge by professional certificates checking for relevant certifications like Cisco for
network or data transmission tasks or Oracle for database administration. Certificates are

indicators of formal training and expertise.

Participation in conferences signifies engagement with the scientific community,

knowledge updating, and potential networking.

Publications in Specialized Journals indicates expertise, research capabilities, and

contribution to the field. It's a direct reflection of the executor's knowledge depth.

The system automatically registers these indicators, which can be fine-tuned in the

executor's profile.

Evaluation of Project Execution Experience includes Analysis of the quantity and
nature of previously handled projects. It helps in understanding the executor's practical

experience and adaptability to different project roles.

Feedback and Performance Metrics for past performance reviews, feedback from

team members or project leaders, and any quantifiable success metrics.

Assessing how the executor has evolved over different projects, learning curves,

and adaptability to new challenges or technologies.

The initiating step in creating information technologies is defining the needs and
strategic goals of such technology. Considering the universality of these technologies
for complex projects, the primary task is to analyze educational projects and define the
requirements for executors' skills for effective management of various aspects of work.
The general approach to evaluating competencies, described in Chapter 3, involves a
detailed assessment of qualifications of executors that correlate with project

specifications. Table 4.1 presents a list of relevant indicators.
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Table 4.1 Levels of Competency Assessment for Scientific Research Project

Executors

Competencies Competencies Indices

Indices

Evaluation of Number of certificates in the direction of the work package

executor's Number of conference reports in the direction of the work

knowledge package

Presence of a scientific degree and academic title in the

direction of the project theme

Scientometric index for publications in the direction of the

work package

Number of projects in the direction of the work package

Evaluation of completed by the executor

executor's activity | Number of projects in the direction of the work package in

which the executor participates

Colleague evaluation who jointly executed projects

The implementation of information technology will increase the productivity of
scientific projects. Using this technology for the selection of participants in scientific
projects will facilitate effective team formation and continuous tracking of their
competencies throughout the project. This will allow monitoring the development of
each participant, evaluating their contribution to the project, and understanding how the
improvement of participants' skills affects the overall efficiency of the project.
Consequently, progress in the competencies of participants directly contributes to better
overall project outcomes.

The issue of data accumulation for determining the level of executors'

competencies is one of the key aspects. The critical condition for data selection is their
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level of reliability. The ideal source is open information published on official websites
of universities or other educational institutions, as well as documentary-confirmed data.
To determine the level of competencies, different types of data can be used, but based
on the indicators mentioned in Figure 4.1, the evaluation of knowledge will be based on
specific indicators.

1. Number of certificates: Check the official websites of universities, academic
institutions, and professional platforms, where data on certified courses and
qualifications are often published.

2. Conference reports: Use conference programs published on relevant sites and
scientific databases containing information about authors and their presentations.

3. Scientific degree and academic title: Official websites of educational
institutions often provide information about the academic titles and degrees of their
employees and teachers.

4. Scientometric index: Databases like Google Scholar, Scopus, or Web of
Science provide information about scientific publications, citations, and researchers'
indices.

5. Number of completed projects: Review the profiles of executors on
professional platforms or institutional websites, which usually include information about
completed projects.

6. Number of current projects: Similarly, check profiles on professional
networks or university websites describing participants' current projects.

7. Colleague evaluation: Surveys among colleagues who have previously
collaborated with the executor can be organized using questionnaires and feedback
collection tools.

One of the methods for assessing professional skills and character traits of
participants in educational projects involves the use of the Occupational Personality
Questionnaire (OPQ). OPQ is a well-known psychometric tool designed to analyze
personal characteristics and qualifications of an individual in view of the specific

requirements and goals of the project. OPQ assesses a range of different personality
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traits, divided into several categories such as relationships with others, thinking, and
emotions. This tool helps to better understand how a person's personality can affect their
work behavior and interaction with colleagues, as well as their potential for different
roles or career development. OPQ is widely recognized and used worldwide for

professional assessment, career planning, and staff development.

Typical groups of questions in the OPQ cover aspects such as (Fig. 4.2):

Organizing & Executing Tests abilities to follow instructions, plan, organize, and deliver results
Leading & Deciding Tests decision-making capabilities, initiative, and leadership skills.
Supporting & Cooperating Tests adherence to values and teamwork capabilities.

Interacting & Presenting Tests persuasive abilities, communication skills, and relationship building.
Analyzing & Interpreting Tests reporting and analytical skills, and technology applications
Creating & Conceptualizing Tests innovative thinking, organization, and learning capabilities
Adapting & Coping Tests adaptability, resilience, and resourcefulness, important for fast-

paced industries.

Enterprising & Perfo rming Tests the ability to take initiative, seek opportunities and achieving results

Figure. 4.2 OPQ questions

1. Interpersonal Skills: Ability to communicate, collaborate, interact with others.
2. Thinking Style: Analytical abilities, strategic thinking, creativity.

3. Emotional Resilience: Orderliness, emotional control, stress resistance.

4. Motivation: Ambition, initiative, drive to achieve.

5. Social Adaptability: Flexibility, social sensitivity, openness to change.

6. Organizational Skills: Planning, organization, attention to detail.
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7. Leadership Qualities: Influence, ability to inspire, leadership.
8. Risk-Taking/Conservatism: Propensity to take risks, caution, conservative
approaches.
Each of these categories contains specific questions aimed at identifying various

aspects of behavior and personal characteristics.

When an information system is designed as a web service rather than a desktop
application, it offers several distinct advantages, particularly in the context of selecting
project executors and managing human resources in project environments. Here are
some of these advantages:

1. Accessibility and Mobility.
Ease of Maintenance and Updates.
Cross-Platform Compatibility.
Scalability.
Reduced IT Infrastructure and Costs.
Real-Time Collaboration and Integration.

Security and Data Backup.

© NSk wDd

User Experience and Interface Consistency:

Web services can be accessed from anywhere with an internet connection,
providing greater flexibility for users who need to access the system remotely or on the
go. Unlike desktop applications, which are typically tied to a single computer, web
services can be used on multiple devices, including laptops, tablets, and smartphones.

Web services centralize the maintenance and updating process. When an update
1s made to the web service, it's immediately available to all users without requiring
individual updates on each user's machine. This ensures that all users are always working
with the latest version of the software, which can be crucial for security and
functionality.

Web services are generally platform-independent and can be used across different

operating systems (Windows, MacOS, Linux) without compatibility issues. There's no
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need to develop and maintain different versions of the application for different operating
systems.

Web services are more scalable compared to desktop applications. They can be
easily scaled up or down based on the number of users or the level of data processing
required.

This is particularly advantageous for projects that may experience fluctuations in
team size or data volume.

Web services typically require less client-side computing power and storage
capacity, as the heavy lifting is done server-side. This can reduce the cost and complexity
of user hardware requirements and IT infrastructure.

Web services facilitate real-time collaboration among team members, as data is
synchronized and updated across all users immediately.

They can be more easily integrated with other web-based tools and services,
enhancing data sharing and workflow automation.

Data security can be more robustly managed on web services, with centralized
control over user access and encryption. Regular, automated backups can be
implemented more efficiently, ensuring data integrity and reducing the risk of data loss.

Web services can offer a more consistent and often more modern user interface
compared to desktop applications.

They can be designed to be more intuitive and user-friendly, potentially reducing
training time and increasing adoption rates.

In summary, a web-based information system for the selection of project executors
combines accessibility, ease of maintenance, scalability, and robust security features,
making it an effective tool for managing complex project environments in a dynamic

and collaborative manner.
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Figure 4.3 conceptual model information system for selecting partners for

creating scientific environments of projects

In the context of assessing the personal qualities of project executors, one aspect
1s mutual evaluation among participants. The initial rating of a newly appointed executor
starts at zero value. After a certain period of work in the project, it is planned to conduct
a survey among colleagues in the project to assess the effectiveness and professionalism
of their contribution. This method involves the use of a structured questionnaire with a
clearly defined rating scale to analyze the productivity and competence of project
participants.

Processed results are normalized and archived for future use. Preliminary data

processing includes:
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Data Verification and Cleansing: Involves identifying and correcting errors,
detecting and eliminating missing or anomalous values. Corrections can be made by
filling in missing data or deleting incorrect entries.

Data Structuring: Involves organizing data into formats and structures suitable for
analysis, such as tables, structured databases, or other efficient data representation forms.

MongoDB may be a beneficial choice for partner selection tasks, especially when
data are incomplete or have varied structures. Here are some advantages of using
MongoDB:

1. Schema Flexibility: MongoDB does not require a rigid data structure, allowing
the storage of documents with different data structures.

2. Scalability: MongoDB easily scales, supporting large data volumes and query
traffic.

3. High Performance: Fast data access thanks to optimized storage and indexing.

4. Support for Various Data Types: Ability to store different data types, including
text, numbers, arrays, etc.

5. Ease of Development: MongoDB offers a simple and understandable interface
for developers.

In MongoDB, the absence of rigid schemas provides flexibility in data structuring
and storage. Therefore, less effort is needed to adapt the data structure to the non-
relational model. In MongoDB, data are stored as documents in a JSON-like format. For
the information technology, data were structured as follows:

1. "Executors" Collection: Contains documents with data about executors, such as
unique ID, name, contact information. Each executor can have their document.

2. "Ratings" Collection: Stores ratings of knowledge, performance, and personal
qualities of executors. Documents in this collection may contain the executor's ID (as a
reference to the "Executors" collection) and various ratings.

3. "Projects" Collection: Contains information about educational projects and the
work packages of these projects, with possible fields like ID, project name, start and end

dates, and requirements for potential executors.
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4. "Scientific Subject Spaces" Collection: Stores data on the affiliation of
publications to various subject spaces and their characteristics, including sets of
keywords and frequency characteristics of texts.

To automate the process of searching and selecting executors for project work
packages, an information system has been developed that implements all the components
of the proposed information technology.

The information system is designed for access by project managers or HR
managers, as well as by scientists who wish to participate in scientific projects as
executors, or to find partners for joint scientific research.

Figure 4.4 shows the system's login form. Users who have entered their email
address in their profile settings can reset their password, and instructions for recovery

are sent to the email address specified in the user's profile.

Email address

Password

Remember me Forgot password?

Figure 4.3. Login form of the information system.

The system has several tabs: home, user profile, active projects, requirements for
the executors of the project work packages. If you are a project manager or HR manager,
you can see which processes are currently active and make adjustments to them, create,
edit, and delete project work packages. You can also view the list of active projects add

a new research project.
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For each project, its description is displayed, along with a list of work packages for

that project, deadlines for completion, and the date by which applications are accepted

from those wishing to undertake the project. Here, one can also confirm or cancel their

participation in the execution of the project.

Figure 4.5 shows a list of all researchers who are registered in the system and who

are considered as potential executors of the project.
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Figure 4.5. Researchers list.

Title

Professor

Researcher

Phd student

urban

Phd student

Chemical

Software engineer

IT department

Consultant

Finance

Designer
UI/UX

Status

Active

Active

Active

Active

Onboarding

Awaiting

Position

Senior

Junior

Junior

Senior

Junior

Senior

2@

Actions

EDIT

EDIT

EDIT

EDIT

EDIT

EDIT

The user profile (Fig 4.6) contains data that the user can modify. In particular, the

profile allows viewing the list of the user's publications, as well as a list of work projects

where the user is an executor.

Based on the known publications of the user, their affiliation to scientific spaces is

calculated.
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Figure 4.6. User profile
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The "project" (Fig. 4.7) tab contains a page with data on the project work packages
and requirements for the executors. The "Find Executors" button offers a search and
ranking of potential executors. You can also send messages to potential executors via
email, view their profile, and appoint a particular scientist as the executor of the selected

project work package. The manager uses these recommendations to make operational

decisions.

MDD Dashboard Team Projects Pe
Work package: Development Data transmission correction
Searching...
|

Name Title Status Position Actions

John Doe

8
Kale Hunington Designer
i Awaiting Senior INVITE

m LiMing Phd student )
“ ) e Junior NVITE

Figure 4.7 Executor for work package searching

In the context of data analysis and collection, the information system performs the

following modules:

Data collection and preparation module. This module includes collecting data on
the scientific activity results of scientists from various open data sources, cleaning, and
processing for further analysis. Data on the scientific activity results of executors are
collected through APIs of scientometric databases, websites of scientific and educational
institutions where executors are mentioned, and the website of the Ministry of Education.

Also, verified links provided by the project manager for checking indicators are used.

Collected data may be incomplete, so they are stored in the database in a loosely

structured form. As a result, these data are used as input parameters for the developed
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models for assessing the influence of scientists through the global citation network,

taking into account the age of scientific results.

Data analysis module. This module contains the implementation of the method of
forming subject scientific environments and the individually-oriented method of
selecting partners-executors for scientific projects based on the analysis of subject
scientific environments. In the context of the information system, the level of influence

of scientists in the relevant subject spaces is assessed.

Data visualization module helps transform complex numerical data into a
graphical form, simplifying their understanding. In the context of the information
system, an activity chart is created that displays the system usage statistics, a Gantt chart,

scientists' affiliation to subject scientific spaces, their ratings by other executors, etc.

User interface module provides interaction with the system, allows setting project
parameters, defining key components of executors' environments, determining

publications included in projects.

The system is flexible, as it has a modular structure, which ensures its integration
with other systems if necessary. This position is important, as specific university or
science department systems are often used in projects, requiring integration to obtain

and consider executor data.

In the context of information systems specializing in data analysis and processing,
ensuring security and confidentiality is extremely important. The scientific approach to
this involves implementing authentication mechanisms, such as password protection and
multi-factor authentication, to prevent unauthorized access. The system stores important
data, including ratings of potential executors, details of their participation in projects,
implementation of project work packages, and affiliation to subject scientific spaces.
These data are not confidential, as they are publicly available on the Internet and are

mostly quantitative. However, the data may contain sensitive personal information.
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To prevent potential threats that could negatively affect the selection of project
executors, the search for scientific partners, projects, and call into question the credibility

of the obtained results, it is necessary to protect the system from access by third parties.

The information system for automating the process of searching and selecting
executors for project work packages is a comprehensive tool that integrates various key
components and functionalities. It is tailored to cater to the needs of project managers,

HR managers, scientists, and researchers involved in scientific projects.

This information system represents a significant advancement in streamlining the
process of managing scientific research projects. It not only facilitates efficient project
and personnel management but also enhances the process of forming collaborative
research teams based on detailed analysis and visualization of relevant data. The system's
flexibility, security measures, and comprehensive data analysis capabilities make it an

invaluable tool for academic and research institutions.

4.2. Verification of the information technology for Selecting executors of scientific

projects

Verification of the study was carried out at Astana IT University on the example of
the formation of applications for scientific research works for 2021. The module
consisting of the spiders for scraping the information of international scientometric bases
and websites of scientific periodical journals was created. Part of scientometric
information was obtained freely to perform scientific research. The database contains
information about more than 56 thousand individ-ual subjects of scientific activity and
257 thousand scientific publications and is constantly updated. A set of scientific subject
spaces was formed based on cluster analysis of publications of individual subjects of
scientific activity and based on latent semantic analysis. Clustering is implemented based
on establishing a metric distance between publications of subjects of scientific activity

according to the citation graph and taking into consideration the proximity of annotations
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of scientific publications of subjects of scientific activity using the method of locally

sensitive hashing. After clus-tering publications, the clusters were named and scientific

subject spaces were constructed. A total of 211 scientific subject spaces were obtained.

4 scientific subject spaces were selected for three project applications (cluster 1 — Project

Development, cluster 2 — Professional Competence, Cluster 3 — Educational Process,

Cluster 4 — Scientific Activity). Table 1 shows quantitative indicators obtained as a result

of the use of the devised method for selecting executors of three research projects. All

actual project executors were included in the list of applicants.

Table 4.2. Verification of the study was carried out at Astana IT University

criterion

Scientific subject areas Cluster 1 | Cluster 2 | Cluster 3
Number of publications 783 609 1140
Total number of scientists in the space 60 41 95
Number of scientists who meet selection criteria 30 17 39
Number of scientists involved in projects 3 4 10
Average position in the orderly list of executors who | 22.8 10.9 314
meet the selection criteria and are actual project

executors

Average position in the orderly list of executors | 19.3 12.5 21.4
selected by the individually oriented method

Average position in the orderly list by the CB | 18.1 11.2 20.8
criterion

Average position in the orderly list by the QA | 19.9 13.6 23.0

For project applications, the actual project groups were compared with the project

groups, which were proposed based on the individually oriented method for selecting

the executors of scientific projects. They were compared based on the magnitude of the

degree of a project executor belong-ing to the relevant scientific subject space (clusters
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1-4). In accordance with the calculated magnitudes of belonging, a rating list of potential
performers was formed.

The position in the orderly list of executors who meet the selection criteria and are
involved in projects indicates that the executors with an average rating in clusters take
part in projects. The average percentage of scientists who meet the requirements of
project managers for each scientific subject space is 46.55 %. The percentage of those
involved in a proj-ect from those who were selected is 24.07 %. The average position in
the orderly list of executors who meet the selection criteria (Table 4.2) is higher than the
value corresponding to randomly selected scientists from scientific subject spaces. The
proposed scientists were compared with actual exec-utors according to the CB and QA
criteria described in paper [36] and for which there are enough data. An orderly list of
executors was constructed according to the specified criteria and based on the
individually oriented method for selecting executors of scientific projects. The use of the
developed method makes it possible to obtain a rational list of executors according to all
criteria, compared to the projects, in which executors were chosen by another method.

Another verification of the study was conducted at Yancheng Institute of
Technology, exemplifying the formation of applications for scientific research for the
year 2023. The database was supplemented with data from MathSciNet-dir, collected in
project [118], including information about over 391 thousand publications and 873

thousand citations. Detailed characteristics of the data set are provided in Table 4.3

Table 4.3 Characteristics of the MathSciNet-dir data set

Nodes 391.5K
Edges 873.8K
Density 1.13999e-05

Maximum degree 496
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Minimum degree 1
Average degree 4
Assortativity 0.122669
Number of triangles 1.8M
Average number of triangles 4
Maximum number of triangles 1.6K
Average clustering coefficient 0.401687
Fraction of closed triangles 0.141333
Maximum k-core 25
Lower bound of Maximum Clique 25

Data visualization of scientific publications was made in the form of a graph, where
publications are represented as nodes. It is a powerful way to visualize the relationships
and thematic clusters within a scientific field. In this visualization, each publication is a
node, and their proximity or connections in the graph represent thematic or conceptual
similarities, forming identifiable scientific spaces or clusters. Each node in the graph
represents an individual publication. These nodes are numbered for easy identification.
Edges represent relationships between publications based on thematic similarities. The
length of edges denotes the strength of thematic similarity.

Publications that are closely related in terms of their content, citations, or authors
will form clusters in the graph. These clusters represent specific scientific spaces or
subfields. The layout of the graph is such that publications belonging to the same

scientific space are positioned closer together, forming visually identifiable groups.


http://en.wikipedia.org/wiki/Assortativity
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Clusters are differentiated by distinct colors, making it easier to distinguish one scientific

space from another.

Figure 4.7. Example of forming scientific spaces in the MathSciNet-dir dataset

The set of scientific subject spaces was formed based on cluster analysis of
publications. After clustering the publications, the clusters were named and scientific
subject spaces were constructed. A total of 496 scientific subject spaces were obtained

(Figure 4.8).
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Figure 4.8. Example of a computer science scientific space. The distance from the

center is proportional to the affiliation

For three project applications, 4 scientific subject spaces were selected (Cluster 1 -
Project Development, Cluster 2 - Professional Competence, Cluster 3 - Educational
Process, Cluster 4 - Scientific Activity). Table 4.3 shows the quantitative indicators

obtained as a result of using the developed method for selecting executors of three

projects."
Table 4.2. Verification of the study was carried out at Yancheng Institute of
Technology
Scientific subject areas Cluster 1 | Cluster 2 | Cluster 3
Number of publications 1241 768 1540

Total number of scientists in the space 72 48 99
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Number of scientists who meet selection criteria 35 19 42

Number of scientists involved in projects 7 6 12

Average position in the orderly list of executors who | 22.8 18.7 42.4
meet the selection criteria and are actual project

executors

Average position in the orderly list of executors | 17.6 16.5 234
selected by the individually oriented method

Average position in the orderly list by the CB|18.4 13.1 255
criterion
Average position in the orderly list by the QA |22.8 15.2 26.0
criterion

For project applications, the actual project groups were compared with the project
groups, which were proposed based on the individually oriented method for selecting
the executors of scientific projects. They were compared based on the magnitude of the
degree of a project executor belong-ing to the relevant scientific subject space (clusters
1-4). In accordance with the calculated magnitudes of belonging, a rating list of potential
performers was formed.

The position in the orderly list of executors who meet the selection criteria and are
involved in projects indicates that the executors with an average rating in clusters take
part in projects. The average percentage of scientists who meet the requirements of
project managers for each scientific subject space is 41.85 %. The percentage of those
involved in a project from those who were selected is 28.05 %. The average po-sition in
the orderly list of executors who meet the selection criteria (Table 4.4) is higher than the
value corresponding to randomly selected scientists from scientific subject spaces.The
proposed scientists were compared with actual exec-utors according to the CB and QA
criteria described in paper [36] and for which there are enough data. An orderly list of
executors was constructed according to the specified criteria and based on the

individually oriented method for selecting executors of scientific projects. The use of the
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developed method makes it possible to obtain a rational list of executors according to all

criteria, compared to the projects, in which executors were chosen by another method.

4.3. The scientific and practical significance of the developed software

The scientific and practical significance of the developed software for the

information system can be divided into separate modules:

1. Scientific Aspect: The development of a module for creating scientific profiles
involves formalizing and integrating information about the scientific activity outcomes
of potential participants in research projects. This information includes publication
activity, evaluation of project participation experience, and assessment of interaction
with other participants. Data collection methods include scraping from open Internet
sources, manual entry, API integration, verification based on open information sources,
and surveys of participants with collaborative experience. The scientific profile of a
participant is dynamic and reflects the continuous accumulation of experience and
knowledge, impacting the overall assessment. Unstructured data obtained through
scraping undergo verification, partial structuring, and are collected in a database. These
models characterize participants as dynamic elements, accumulating experience in other
projects and contributing to new research initiatives. The models reflect the continuous
process of development and transformation of scientific research project participants,

demonstrating how this process influences other projects in which they participate.

2. Scientific Context: The developed module for evaluating the suitability of
executors to the criteria of project work packages includes a comprehensive assessment
of participants' knowledge and experience. Knowledge is assessed through the analysis
of publication activity, while experience is determined based on the history of
participation in scientific projects. Additionally, the module considers personal
characteristics of executors identified through surveys. Information for evaluation is

collected using various methods, including data from open and reliable Internet sources,
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and formed through surveys. All collected data are systematized in a database, creating

a structured scientific profile for each executor.

3. Research of Information Systems: The project monitoring module analyzes and
evaluates project work packages, including necessary tasks and expected outcomes.
Based on the data generated by this system, personnel managers and project leaders can
make operational decisions regarding the modification of participants' contributions to
scientific research projects. These decisions aim to increase efficiency and assess the
overall results of the project. A key feature of this module is its ability to make quick
decisions based on objective, verified, and reliable data, minimizing subjective influence
on decision-making.

The practical significance of the results lies in the fact that the developed models
and methods for forming scientific spaces and evaluating the influence of scientists in
these spaces, considering the results of their scientific activity, form the basis for
ensuring the effectiveness of scientific research projects. Using theoretical and practical
results will improve the quality of scientific research projects and simplify the
management of such projects. The results of the study also help reduce the time and
effort required to form a new project team. Developed information system as web
technology can be useful for project and personal managers of research projects or for

the team leaders.

The practical value is that as a result of the work, an information technology for
finding partners for conducting joint scientific research and implementing scientific
projects based on a personally-oriented analysis of scientific activity results has been
developed and implemented. The necessary mathematical models and software modules
of the information system for managing executors of scientific research projects have

been developed.

The main scientific provisions of the dissertation have been brought to the level

of methodological generalizations and applied tools, enabling the formation of scientific



122

spaces and the selection of executors-partners of scientific projects based on an

individually-oriented approach based on the analysis of scientific subject environments.

The main provisions and results of the research have been implemented and

applied in the activities of Yancheng Polytechnic College.

The development of the described information system for selecting scientific
partners and managing research projects represents a significant advancement in both
the scientific and practical realms. The system's design is modular, allowing for specific

functionalities to be developed and integrated seamlessly.

The implementation of these research findings and system functionalities at
Yancheng Polytechnic College showcases their applicability and effectiveness in a real-
world educational and research setting. This comprehensive system demonstrates a
significant stride in harnessing technology for optimizing scientific collaborations and

project management, catering to the evolving needs of the scientific community.

Conclusions to chapter 4

The information technology is designed to facilitate the selection of scientific
partners by implementing models and methods for collecting, storing, and transforming
data. This includes algorithms for an individually-oriented method of selecting partners
based on the analysis of subject-specific scientific environments. Software
implementation is required to integrate these algorithms as modules in the information
system. Databases and DBMS are crucial for organizing information about potential
partners and projects. Integration with scientific databases and platforms like Scopus,
PubMed, ORCID, and Google Scholar is essential for automated access to up-to-date
research information. User interfaces should provide easy access and powerful search
capabilities. Communication tools, while not mandatory, are beneficial for facilitating

discussions and coordination among potential partners.

Centralized data storage in reliable databases is critical for accessible and
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protected information. Automation of data collection and updating is important to reduce
human errors and maintain data quality. Advanced data analysis is utilized to identify
trends and connections between researchers and projects. Regular data updating and
integration with external scientific databases ensure the timeliness and completeness of
information. Scalability and adaptability of the information system are vital to
accommodate growing data volumes and changing requirements. Effective
communication tools and automation of repetitive tasks improve the efficiency of the
partner selection process. Organizational support includes defining strategic goals,
developing policies, establishing procedures and standards, and providing training and
resources. Regular updates, maintenance, and user feedback are necessary for the

system's long-term relevance and effectiveness.

The application of these technical, software, informational, and organizational
tools significantly enhance the quality and efficiency of selecting scientific partners. This
optimization leads to better resource management, time-saving, and improved

effectiveness in scientific research and project implementation.

According to the results of experimental verification of the individually oriented
method of selection of subjects of scientific activity as a part of the information
technology, it was shown that the average percentage of scientists who meet the
requirements of project managers for each scientific subject space is about 46.55 %. The
per-centage of those involved in the project among the selected ones is about 24.07 %.
The probability of cooperation is higher among those who have an average H-index. The
effectiveness of the selected participants in research projects can be discussed upon their
completion or according to the results of reporting. The proposed scientists were
compared with actual executors according to three criteria. The use of the devised

method makes it possible to get a rational list of executors according to all criteria.

Purpose and Phases of Information Technology: The technology is aimed at
enhancing the effectiveness of scientific research implementation by compiling,

preserving, and analyzing data. It includes phases from identifying needs to strategically
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implementing tools for selecting project participants.

Development and Functionality: The system's development starts with assessing
the need for tracking competencies of scientific project executors, involving detailed
user requirement analysis and task definition. It then moves to accumulate and
analytically process information from multiple sources, including scientometric

databases and academic profiles.

Information technology streamlines the process of selecting scientific project
participants by leveraging advanced data analysis, visualization tools, and strategic
modeling, significantly boosting the efficiency and productivity of scientific research

projects.
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CONCLUSIONS

This work addresses the important task of developing mathematical models to
evaluate the scientific activity outcomes of researchers dynamically, identifying their
suitability to the requirements of executors of complex structured scientific research
projects, as well as decision-making models for effective personnel management of
scientific research projects (scientific component). It also involves developing an
information technology for selecting scientific partners based on the models of
evaluating scientific activity outcomes, automating the processes of data collection and
processing about candidates (practical component).

The practical significance of the obtained results is that the developed models and
methods for forming scientific spaces and assessing the influence of scientists in these
spaces, considering their scientific activity outcomes, form the basis for ensuring the
effectiveness of scientific research projects. The use of these theoretical and practical
results will improve the quality and simplify the management of such projects. The
research results also help reduce the time and effort required to form a new project team.

The practical value is that, as a result of the work, information technology for
searching partners for conducting joint scientific research and implementing scientific
projects based on personally-oriented analysis of scientific activity outcomes was
developed and implemented. Necessary mathematical models and software modules of
the information system for managing executors of scientific research projects were
developed.

The research conducted leads to several conclusions:

1. The general theoretical foundations for selecting partners-executors of scientific
projects and factors influencing the choice of potential executors in scientific projects
were analyzed. The changes in scientific collaboration were considered, focusing on the
globalization of scientific networks. The section highlights how the globalization of
collaboration networks promotes interdisciplinary and transnational approaches to
scientific research, involving experts from various fields to work on complex problems.

The importance of international research consortia, conferences, symposia, joint
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research centers of universities, and publications in specialized journals is shown. The
complexity of global scientific collaboration in terms of forming teams for joint research
is emphasized. It was established that the task of assessing the competencies of executors
based on the results of scientific activity and their correspondence to the work packages
of a scientific research project is not fully resolved. To ensure effective management of
executors of a scientific research project, it is appropriate to develop new or improve
known models of evaluating the results of scientific activity and build an information
technology of selecting scientific partners based on these models.

2. A conceptual scheme of research with the assessment of the influence of
scientists and their selection as partners-executors of a scientific project was constructed.
Within this scheme, a mathematical model for assessing the influence of scientists
through the global citation network considering the age of scientific results was
considered. Factors influencing the choice of potential executors for scientific projects
were analyzed. It was determined that the correspondence of the experience and
competencies of the executors to the research direction is extremely important in
selecting partners-executors of a scientific project. It is proposed to assess the
correspondence of experience and competencies of the executors to the research
direction, taking into account the affiliation of the scientific research project and the
scientist to certain subject scientific environments. A method for forming subject
scientific environments for scientists, scientific institutions, and scientific projects was
proposed.

3. Models for assessing the influence of scientists through the global citation
network were improved, taking into account the age of scientific results. The
significance of the project structure and dynamics of scientific productivity in relevant
subject spaces for choosing subjects of scientific activity were established. An
individually oriented method for choosing scientific partners was devised, considering
the project structure: the choice of executors for each project package separately,
according to the performance estimates of executors in subject spaces corresponding to

the package area. The use of this method allows reducing the subjective impact on
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decision-making, guided only by open sources of information about the performance,
competence, etc., of potential performers. This approach is rational in terms of achieving
maximum quality and effectiveness of the implemented scientific project.

4. Models for assessing the influence of scientists were refined to consider the
affiliation of publications to subject scientific spaces to more accurately assess scientists
in the context of selecting partners-executors of scientific projects.

5. Methods for forming subject-specific scientific environments have been
improved. The proposed method includes 3 stages. The first stage involves clustering of
publications. In the second stage, the proximity of publications is determined. The third
stage involves the alignment between researchers and scientific spaces. Analysis shows
that the application of BERT methods for the second stage has several advantages

6. An individually-oriented method for selecting partners-executors of scientific
projects based on the analysis of subject scientific environments was developed,
enabling effective management of executors of a scientific research project and their
correspondence to the work packages of the project. The main advantages of the method
are high accuracy in choosing partners thanks to a detailed analysis of their competencies
and experience, allowing the formation of effective teams based on complementary
competencies that can adapt to the specific requirements of the project thanks to an
individual approach to selecting each partner.

7. The information technology designed for selecting scientific partners
streamlines the process by using models and algorithms to analyze and manage data.
Key components include software integration of these algorithms, databases for
organizing partner and project information, and interfaces with scientific databases for
current data. User-friendly interfaces and optional communication tools aid in partner
selection and coordination. The system emphasizes reliable data storage, automated data
handling, and advanced analysis to identify research trends and connections. Regular
updates and integration with external databases ensure information accuracy and
completeness. Scalability, adaptability, and effective communication tools enhance the

efficiency of the selection process. Organizational support, such as strategic goal setting,
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policy development, and training, along with regular system updates and user feedback,
maintain the system's long-term effectiveness. Overall, these measures significantly
improve the quality and efficiency of selecting scientific partners, optimizing resources,
and boosting research productivity.

8. Information technology streamlines the process of selecting scientific project
participants by leveraging advanced data analysis, visualization tools, and strategic
modeling, significantly boosting the efficiency and productivity of scientific research

projects.
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APPENDIX A. ACT OF IMPLEMENTATION

TEL: +86-515-88580189

ADDRESS: Room 318, Library and Information Center, No.285, South Jiefang Road, Yancheng,
Jiangsu Province, 224005, P. R. China

E-mail:ycgyic@126.com
FAX: +86-515-88580189

ACT OF IMPLEMENTATION

The act of implementing the results of the dissertation work of PhD student Huilin
Xu «INFORMATION TECHNOLOGY OF THE SCIENTIFIC PARTNERS'
SELECTION BASED ON THE RESEARCH ACTIVITY RESULTS EVALUATION
MODELS»

The commission considered in detail the results of Huilin Xu dissertation research,
«Information technology of the scientific partners' selection based on the research activity
results evaluation models» and established:

While writing his dissertation, Huilin Xu fruitfully cooperated with our company and
implemented research results for several years.

I. The Commission believes that Huilin Xu dissertation reflects in his work the
management paradigm of scientific research project work package executors through the
prism of their development in subject spaces. This is realized through an individually
oriented method of selecting partners-executors for scientific projects based on the
analysis of subject scientific spaces, which allows improving the quality of scientific
research projects' implementation and simplifying the management of their executors'
teams.

2. The work employs a method of forming subject scientific spaces for the formalized
description of researchers' correspondence to the requirements of executors of work
packages in scientific research projects. This approach enables accurate modeling of the
life cycle of such projects and timely evaluation of the effectiveness of the executors for
their institutional participants and leaders. -

3. From a practical standpoint, the work introduced information technology for selecting
scientific partners based on models for evaluating scientific activity es. This
facilitated the development of an information system for selecting séientifi to
find executors for the implementation of international scientific r i %

We believe that the practical implementation of Huilin Xu reseaich ol’Eﬁé‘gﬁe pzﬁgl':e

of enterprise activity is an important reason to believe that H X &es*érvt t().jr e
awarded the scientific degree of Doctor of Philosophy in speci - "Info on
systems and technologies". 220002290255

Yancheng Polytechnic College
Vice-chancellor WANG SHUDONG
10 August 2023

143



144

APPENDIX B. LIST OF THE APPLICANT'S PUBLICATIONS ON THE
THEME OF THE DISSERTATION AND INFORMATION ON THE
APPROVAL OF THE RESULTS OF THE DISSERTATION

Articles in professional publications of Ukraine

(included in the list of the Ministry of Education and Science of Ukraine)

1.  Xu, H., & Kuchansky, A. (2019). The problem of choise of partners for
organization of cooperation in the framework of scientist of scientific and educational

projects. Scientific Bulletin of Uzhhorod University. Series of Mathematics and

Informatics, 2(35), 134—-142. https://doi.org/10.24144/2616-7700.2019.2(35).134-142

[category «By»]
2. Xu, H. (2019). Review of methods of evaluation of scientific and research
activity for the choice of selection of scientific partners. Management of development

of complex systems, 38, 156-160. https://doi.org/10.6084/m9.figshare.9788654

[category «B»]

3. Xu, H., & Andrashko Yu. (2019) The problem of partnership choices for
scientific projects cooperation. Management of development of complex systems, 37.
111-115. https://doi.org/10.6084/m9.figshare.9783086 [category «B»]

4. Xu, H., Kuchansky, A., & Gladka, M. (2021). Devising an individually

oriented method for selection of scientific activity subjects for implementing scientific
projects based on scientometric analysis. Eastern-European Journal of Enterprise

Technologies, 6(3(114)), 93-100. https://doi.org/10.15587/1729-4061.2021.248040

[Scopus, Q3, category «A»]
5. Xu, H. (2023). Model for assessing the influence of scientists based on the
global citation network and the history of scientific results. Management of Development

of Complex Systems, 54, 90-94. https://doi.org/10.32347/2412-9933.2023.54.90-94

[category «By»]


https://doi.org/10.24144/2616-7700.2019.2(35).134-142
https://doi.org/10.6084/m9.figshare.9788654
https://doi.org/10.6084/m9.figshare.9783086
https://doi.org/10.15587/1729-4061.2021.248040
https://doi.org/10.32347/2412-9933.2023.54.90-94

145

Articles in professional publications of Ukraine
(not included in the list of the Ministry of Education and Science of Ukraine)
1. Xu, H. (2020). The Problem Of Choosing Partners For Scientific
Cooperation. Science Journal Innovation Technologies Transfer, 4, 35-39.

https://doi.org/10.36381/iamst1.4.2020.35-39 .

Approbation works:

1. Xu, H. (November 20-21, 2018). Information technology of scientific
partners selection. [International Scientific and Practical Conference "Information
Technologies and Interactions" (IT&I-2018), Kyiv, Ukraine, 68—69.

2. Xu, H. (2019). The problem of formating of scientific communities. /
International Scientific and Practical Conference (IMTCK2019), Chernivtsi, Ukraine,
111-113

3. Xu, H. (December 20, 2019). The problem of partners selection for
scientific projects. VI International Scientific and Practical Conference "Information
Technologies and Interactions" (IT&I-2019), Kyiv, Ukraine, 104-106.

4. Cwii X. (25-26 March 2020) 3amaua BuOOpy mapTHEpIB IJIsi HAYKOBOI
criBnpartll. Seventh international scientific practical conference «Management of the
development of technologies», Kyiv, Ukraine, 135-136.

5. Xu, H., Kuchansky, A., Biloshchytska, S., & Tsiutsiura ,M. (2021). A
Conceptual Research Model for the Partner Selection Problem. 2021 IEEE International
Conference on Smart Information Systems and Technologies (SIST), Astana, Republik
of Kazakhstan, 1-6. https://doi.org/10.1109/SIST50301.2021.9465931 [abstracts

Scopus, Web of Science]

6. Kyuancekuii, O.1O., I'magka, M.B., & Cwoii, X. (2021). [anuBigyassHO-
OpIEHTOBAaHUN METOJ BUOOPY Cy0’€KTIB HAyKOBOI AisuibHOCTI. X Haykosea kongepenyis
«Haykosi niocymxu 2021 pokyy, Xapkis: Texnonoriuawnii Llentp, 17.

7. Xu, H., (2021). The problem of foundind partners for the formation of a
scientific consortium. International Scientific and Practical Conference "Information

Technologies and Interactions" (IT&I-2021), Kyiv, Ukraine, 30-31.


https://doi.org/10.36381/iamsti.4.2020.35-39
https://doi.org/10.1109/SIST50301.2021.9465931

		2023-12-20T16:35:27+0800
	Xu Huilin
	我是该文档所有者




