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Onucan mponecc pa3pa60TKH 0a3bl 3HAHUI 3KCH€pTHOI\/'I CHUCTCMbI YIIPABJICHUSA HAYYHBIMU WU MHHOBAIIMOH-
HbBIMU NPOCKTAMU, OCHOBBIBammHﬁCH Ha aHaJIn3¢C KOHKpCTHOﬁ CUTyalluu, CTCIICHU PAa3BUTHA IIPOCKTA B
orlpeneneHHmﬁ MOMCHT BPEMCHHU, OLICHKE €T0 COCTOAHMS, a TAKKC aHAJIN3C MPCAbIAYIINX YCJIOBI/Iﬁ pa6OTI>I
C JaHHBIM IIPOCKTOM.
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C opraHuzalOHHONW U TEXHOJOTUYECKON TOUKHU 3PEHHUS MPOIIECC OLICHKU MOTEHI[MATa HOBBIX MPOEKTOB
CEroJIHSI OCTaeTCsl eIlle JAOCTATOYHO TPYIOSMKUM U ClIa0o(opMaIn30BaHHBIM B paMKax IPOH3BOJICTBEHHON
JeSITebHOCTH npennpusitus. [Ipu BEIOOpE KOHKPETHOTO MPOEKTa UMEET MECTO COBOKYITHOCTh HAYYHBIX, KOM-
MEPUECKHUX, OpraHU3aIllMOHHBIX, PECYPCHBIX U APYTUX COCTABISIONIMX YCIICIIHOTO Pa3BUTUS MPOCKTa, TPEIo-
MpEIENICHHBIX CIIeNU(PUKON ero pa3BUTHS U ONPEACIAIONINX KAUYeCTBO OIMMCAHUS MTPOSKTa, M H3MEHEHUE JIF000-
r'0 U3 CllaraéMbIX B 3HAYUTEIBHON Mepe CKa3bIBACTCS Ha CTENECHU PEaIu3yeMOCTH IIPOEKTA.

Heo0xoauMocTh TIepeoleHKH BHEIIHUX U BHYTPEHHUX (PAKTOPOB BIMSHUS HA Pa3BUTHE MPOEKTa TPeOy-
€T 4acToro oOpaleHus K dKCIepTaM COOTBETCTBYIOIICH O0JIACTH, YTO 3HAYUTEIHHO OCIIOKHSET MPOIIECC OICH-
KM ¥ aHaJIM3a HaYYHBIX U WHHOBAIIMOHHBIX TIPOCKTOB, a CJICAOBATEILHO, ¥ IPUHATHS penieHni. D dekTuBHOES
pelIeHue 3a7a9u MPOrHO3UPOBAaHUS H3MEHEHHUST YKOHOMUYECKOTO U COMMANLHOTO A(h(pekTa HaydHBIX MPOSKTOB
Ha »Tanax HWP u OKP 3akmtouaercss B UCMONB30BAaHUU SKCIEPTHBIX CUCTEM, TOCTPOCHHBIX Ha COBOKYITHOCTHU
(hopMaTM30BaHHBIX U OMHUCAHHBIX 3HAHWHA 3KCIIEPTa KOHKPETHOM MPEAMETHOMH 00JaCTH, CTPYKTYPHUPOBAHHBIX B
OTIPEACIEHHOM MOPSIKE YIS TOCTPOCHUS Mpoliecca NMPUHATUS PELLICHUS.

B cBoro ouepens, A ycnemHoro GyHKIIMOHUPOBAHUS DKCIEPTHOW CHCTEMBI HEOOXOJUMO HE TOIBKO
YYUTHIBATh UMEIOIIMECS JaHHbBIC, HO U IMETh BO3MOXXHOCTh ITpeoOpa3oBaTh HH(GOPMAIHIO B (hOPMY, ITO3BOIIS-
101110 () (PEKTUBHO OIEHUTH OMMCAHHBIC YCIOBHS U CUTYAIUIO M BBIJATh PEKOMEHIaTEIILHEIC PEIICHUSI.

1. ®opMupoBaHue 1MOJIsI 3HAHUHT

HcxonHpIM TIOHATHEM Ha CTAaIUU MPOSKTHPOBAHUS dKCIepTHON cucteMbl (DC) SBIsIETCS MONyYEeHUE U
CTPYKTYpPHpOBaHHE 3HAHUN DKCIEpTa, UMEHYEMOE TI0JIeM 3HAHU, ONpenenseMoe Kak 3aJJaHHOE B Pa3IUYHBIX
(dhopmaTax HehopMaTbHOE OMUCAHUE OCHOBHBIX MOHSTUN MPEAMETHOW 00JIACTH M B3aMMOCBSI3EH MEXITy HUMHU
[1. C. 59].

[one 3HaHwMit 3a7aeTCsl ONMUCAHUEM COCTOSHUS CPEAbl (CHUTYallMH) U COBOKYITHOCTBIO BCEX BO3MOXKHBIX
IIaroB PeIIeHHs 3aauu — IPOCTPAHCTBOM cocTosHuM. [Torck pemennii ocHOBBIBaeTCS Ha (hOpMaTH30BAHHOM,
yIoOHOM JJisi pabOTHI alITOPUTME MIPECTABICHHUS 3a/1a4 U OMMCAHUU TTOCIEIOBATEIIEHOCTH CMEHBI COCTOSIHUM,
BEAYIIMX K JIOCTHKCHHUIO MOCTABICHHON ienu. [Ipoiiecc moucka pemreHus 3aauu TakKe HOCUT Ha3BAaHUE BhI-
Boja 1enu. [locpencTBoM 3alaHHBIX ACHCTBUIN alTOPUTM MEPEBOAUT 3a]a4y W3 OAHOTO COCTOSIHUS B JIPYTOC.
st onucaHus yKa3aHHOTO Mpoliecca Bocnoiab3yeMcs nepeBoM noucka [2. C. 50-51].
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Hcxonst u3 BapuaHTOB TIPEACTABIICHUS PE3yIbTATOB MPUHATHS PEIICHUA U 3aJaHHOW MHOTOMEPHON MO-
nemu [3. C. 59], mocTpouM Tofie 3HAHWI HAICH MPEIMETHON 00JIACTH, ONpPEACIsaeMOl KOHIISNITAMUA — OCHOB-
HbIME 35ieMeHTamMu cucteMbl CIITP, u ux atpubyramMu — qOIMTyCTUMBIMHU 3HAYCHUSIMHU, TAaKUM 00pa3oM (popmu-
Pys KOHIENTYAIbHYIO CTPYKTYPY OIS 3HaHu (puc. 1).
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CrpykTypa (YHKIMOHAIFHON COCTAaBIISIONICH MO 3HAHUI MOJEIMPYET OCHOBHBIEC CBSI3M WJIM OTHOIIIE-
HUSl MEXKIY KOHIIENITAMH M MX aTpuOyTaMu, 0Opa3ylOLIMMHU TOJie 3HAHUH. DTH CBS3M OTPAXKalOT CTPATETHIO
MPUHSTUS PEICHH dKCriepToM (puc. 2).

C wenbio moapoOHOTO MpencTaBlieHus paccykaeHuii JC BblAaBaeMble pEKOMEHIANHN Leeco00pa3Ho
MPEACTaBUTH B BHUJIE IPOMEKYTOUHBIX BBHIBOAOB U TOABEACHUS WTOrOBOI'O PEIICHHS, IMPEICTaBISIOMUX OO0
OT/ENbHBIC OJIOKKU MH(POPMALIH.

Takum 00pa3oM, HAKOIUIEHHE M OpraHU3alMs CIENHATBHBIX 3HAHWHA — OJHA M3 CaMbIX BaXKHBIX 3ajad
3C, uensM uX pacIIMpeHHs U HAKOIJICHUS CIYKUT 0aza 3HaHHU, KOTOpas, Mo cyTH, sBisercs sapom OC. [pu
9TOM 3HaHUS JOJDKHBI OBITH BBIPAXKCHBI B SIBHOM BUJE U OPraHU30BAaHbI TaK, YTOOBI YIPOCTUTH MPHUHATHE pe-
meHuit [4]. Oto TpeboBaHMe 3acTaBIsAET SKCIEPTHBIE CUCTEMBI OTIEPUPOBATH HE TOJIBKO JaHHBIMHU, HO U MOHS-
TUHHBIMH KOHLENTYaJbHBIMU 3HAHUSIMH, BBIPAKCHHBIMH Ha €CTECTBEHHOM S3BIKE M B TEPMHHAX NPEIMETHON
obnactu. IlpaBuina, cogeprkamuecs B 0a3ze 3HAHUH, COOTBETCTBYIOT 3aJaHHOIM MPHUKIAAHOW IPOrpaMMe U MOTYT
OBITH PAa3IMYHBIMU 110 (POPMATy MPeACTaBICHUS.

2. opmupoBanne 6a3bI MPaBUJI

Omnwucanye KOHIENTOB U WX aTpruOyTOB MO3BOJISIET MEPEHTH K MOCTPOCHHUIO 0a3bl (GakTOB M MPaBHJI, AJIS
3TOT0 MPUMEHSIOTCS (OpPMaIbHBIC S3BIKH, OOBIYHO HAIlOMUHAIOIINE €CTECTBEHHBIN S3bIK, HO ropas3no Oornee
cTporue u orpanuyeHHbie. CyniecTByeT HECKOIbKO 0a30BBIX CIIEHHATH3MPOBAHHBIX MAIIMHHBIX S3BIKOB MPE.-
CTaBJICHUs 3HaHUH, cerofHs HauOonbliee pacnpocTpaHenne B JC MOMYyYMI S3bIK NPOAYKIMOHHBIX MPaBHI,
nmetorux popmy ECJIN «YcnoBue» — TO «CoObituey.

[IponykunoHHbIe MpaBMiia 00ECIIEUNBAIOT €CTECTBEHHBIH CIIOCO0 OMMCAHUS MPOLECCOB, YIPABIIIEMbIX
CIIOKHOHM W M3MeHstromeiics: cpenoi. [IpaBuna qaroT BO3MOKHOCTE OMMCATh XOJ PELICHUS 3aJauu, He UMes 3a-
paHee aJIrOpUTMa ATOTO PEIICHHs], a TAKKE KOPPEKTUPOBATDH CIIOCO0 PeIleHus MyTeM A00aBJIeHUs] HOBBIX Mpa-
BUJI, HE U3MEHSIS CYIIECTBYIOLINX, YTO 00ECIIEYNBAET BHICOKYIO MOIYJILHOCTh 0a3bl 3HaHui [2. C. 45].

B o0mem npogyKkipoHHast MoJens uMeer cienyromui Bua (1):

i=<T;L;A > B;Q >, (D)
rae T — onucanue cutyanuu; L — ycrnoBue, mpyu KOTOPOM MPOAYKLHUS akKTUBU3UpYyeTcs; A—B — anpo npomyk-
WY, MpeAcTaBIstoniee codoi ycioBue: ecinu A, To B; Q — moctycioBre npoayKIMOHHOTO MTPaBHIla, OMUCHIBA-
eT JelCTBHsI, coBepIIaeMble Iociie peann3anuu B.

B paszpaborannoii nadopmanmnonno-aHanutundeckoi cucreme (MAC) [3. C. 60] B kauecTBe MCXOOHOM
nHpopManuu i1 GOPMUPOBAHHSI CIIUCKA PEKOMEHIYEeMbIX ACHCTBUN HCIIONB3YIOTCS:

— 3Ha4YeHUs OLICHOK MPOEKTa, MOTYUYCHHBIX IPU BBEICHUN NPOEKTa B 0a3y JaHHBIX;

— JaHHBIC MPEABIAYIIMX PE3YNbTATOB MOAAYH 3asIBOK 11O IPOEKTY;

— OIMCaHME CUTYalluH, B YCIIOBHAX KOTOPOH pean3yeTcsl MPOeKT.

Koncrpyuposanue BeiBoma B DC 00BIYHO TOApa3yMeBacT CIEAYIOMINE ONEpaliu: XpaHeHWe 3HAYeHHH
BCeX aTpuOyTOB M MPOBEpPKa HA UCTUHHOCTH B MIPOLIECCE PELICHHS 3a7a4l — UICTUHHBIM CUMTaeTcsl PaKT, ecny OH
MOXeT OBITh BBIBEZICH IO 3aKOHaM (popMasibHON JIOTHKU M3 UMeroleiics 6a3pl GakToB u npaswi. [Ipu oOpare-
HHUH K TpaBHjaM COIVIACHO 3aJaHHON CUTyaluH OOHOBISICTCS COIEPIKUMOE padodeil mamsTH, IpH HaXOXICHUU
npasuia (B), conmocraBumoro dakty (A), mpaBuiio cpabaTbIBaeT U BEIBOAUTCS COOTBETCTBYIOLIEE PELICHUE.

[Tycts y — koHKYpC; D(y) — ycnoBust KOHKypca; (X) — MPOEKT, 0TOOpaskaeMblii B CIIUCKE TOIXOASIINX
s ydgactus B kKoHKypee (y); S(X) — cocrosiHue mpoekrta; F(X) — cuTyanusi, B KOTOPYIO 3aKIIOUEH IPOEKT;
T(X) — pe3yabTaThl y4acTHs B MPEABIAYIINX KOHKYpcax U R(X) — OKOHUaTeNbHOE pelieHrue 00 y4yacTud B KOH-
kypce. [Ipu 3ToM Hanu4Ke 1 OTCYTCTBUE KaKUX-THOO0 JaHHBIX 3a7al0TCs MIOHATUSIMH «HCTHHA» (true) U «I0XKb»
(false) coorBeTCTBEHHO.

HcTouHnKoM NaHHBIX JUIS OLIEHKU MPOEKTa CIYXKHUT CIIEIHalbHO pa3paboTaHHas 0a3a JaHHBIX HAYYHBIX
COTPYIHHMKOB, IPOEKTOB U KOHKYPCOB, peanu3oBanHas Ha maTdgopme SQL Microsoft SQL Server [5. C. 34].

Ha ocHoBe BBeZIeHHBIX MEpEMEHHBIX ONuIeM mpaBuia b3 u ycnoBus ux cpabaTeiBaHUsL.

HavanbHbIM ycroBreM akTyanu3anud 0a3bl MPaBHII SBISETCA BBHIIIOJIHEHUE YCIOBHS COOTBETCTBHSA MPO-
eKTa 3aJJaHHBIM IlapameTpaM oToopa: X = D(y).
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Hanee cpabaTpIBalOT OCTaJIbHbBIE IPAaBUIIA.

Bbrnok «Pemenne» BBIBOIUT UTOTOBBIE PEKOMEHAALNN UCXO/S U3 3aJaHHBIX YCIOBHUI, COCTOSIHUS TTPOEK-
Ta ¥ OLIEHKH aKTHBHOCTH IO MpoekTy. O003HaunM ee pyHKIuen (2):

R(x) = {<8(x),F(x), T(x),>}, )

rae R(x) — peienue nmo y4acTHro nmpoekTa (X) B BBIOpaHHOM KOHKypce, V(x)AR(X) = {pewenue}; S(x) — BBIBOI O
COCTOSTHUHM TIpoeKTa (X), V(X)AS(x) = {6w1600}; F(X) — pekoMeHmanmu o paboTe ¢ IpoeKToM (X) B cllydae yda-
ctusi B BRIOpaHHOM KOHKYypce, V(X)IF(x) = {pexomenoayus}; T(X) — peKOMEHIAIMU 11O MOATOTOBKE 3aBKHU I10
MPOEKTY (X) Ha BBIOpaHHBIM KOHKYpC, V(X)AT(X)= {pexomenoayus}.

[IpaBuio 6a3bl 3HaHUH A1 GOPMUPOBAHMSI OKOHYATENBHOIO PEIICHUS M0 MPOEKTY MPENCTaBIseTCs B
CIIEAYIOIIEM BHJIE:

«Bpimaya pemenns» = <«Pemenuey, 0ok akryanusupoBat, S(X)AF(x)AT(X) — BwIBon = {pewenue},
WHaue = «HEJOCTaTOYHO JAHHBIX», PELIEHHE 00 YIaCTHH B KOHKYpCe™.

B ciryyae Heo0X0IUMOCTH MOTY4EHHS JOMOTHUTENIFHOW HHPOPMALMH aHATUTUKOM JJIsl BBIOOpa IMPOeKTa
Ha KOHKYpC OH oOpaliaercs K MHOTOMEPHOMY aHalu3y (CM. pHc. 2), 0003HaYnM ero kak M(x) — pe3yJbTaTbl
MHOTOMEPHOI'0 aHajIm3a npoekTa (x), V(x)IM(x)e {false; true}.

Torna npaBuiio 0a3el 3HAHUH 11 HOPMHUPOBAHUS OKOHYATENBHOTO PELICHHUS IO IPOEKTY MPENCTaBISET-
Csl B CIIEAYIOILEM BHJIE:

«Bbiaua pemenus» = <«Pemenue», 0ok axryanusupoBat, S(X)AFX)AME)A(T(X)AM(x)) — BbI-
BOI = {peuienue}, NHAUE = KHEAOCTATOYHO JAHHBIX», pelIeHHE 00 YIaCTHH B KOHKYpCEe™.

Hanee B TaOnule npuBeeH IpUMeEp 3alCH IPABUII C YUETOM KOHIENTYaIbHOTO MPEACTABICHUS 3HAHUN
JKCHEpTA.

IIpumep 3anucu npaBu

Bbiok Yenosis [IpomexyTO4HBII BBIBOJ / peIlICHHE
If and or P A AP
[IpoekTt cooTBETCTBY- 00 ={201;300}A 00 ={301;400} A TIpOGKT HMEET BICOKH HAyUHbI HOTCHIHA

! CT YCHOBHAM VKT = {00,534 RIT={0,51:0,.8}1 n(l))nxonm JUIS y4acTHs B BligpaHHOM KOHKypée

KOHKYypca 03 ={81;100} 03 ={21;40} ™

He umeer

N Panee moarorosneno 3 PykoBouTenbh aKTUBHO y4acTBYET B KOHKYpCax.
2 JIEUCTBYIOLIETO

u Ooree 3asBOK [IpoekT roToB K y4acTuio
rpaHTa

B cucreme umeercs 1maboH 3asBKH 71 JAHHOTO)
Hmeercs 3anonHeHHAs|

3 sasBKa Wmeercst mabioH 3asBKY] KOHKYpCa, €CTh BO3MOXKHOCTh aBTOMaTHYECKU
SIBK
3aII0JTHAUTE 3aBKY

«BbIcOKUI Hay4HBII
MOTEHIUAID

4 «"oroB Kk ydactuio» | «B cucreme ects mabdiaom»|CHopMHUPOBATE U TOAATH 3aSBKY

Tpumeuanus. OO — obmas onenka npoekra, MKII — nanekc kommepueckoit mpuBiekaTensHocTH, O3 — OIEHKa 3aBEPIICHHOCTH IIPOSKTA.

Takum oOpa3om, Tpoiiece MONIy4YeHUs pelieHus B pa3padboranHoil IC uMeeT NpsAMyo IEN0YKy BhIBOJA!
TIOMCK BeJETCsS Ha ocHOBe naHHBIX (data-driven search), mporiecc perieHus 3aadyud HAYMHACTCS C MCXOMHBIX
(hakToB, 3aTEM, MPUMEHSIS JIOMTyCTUMBIC MTPaBWIIa U3MEHEHHS COCTOSIHUN, OCYIIECTBIIIETCS MEPEX0]] K HOBBIM
(dakTaM, U Tak JI0 TeX MOp, IOKa Ielb He OyeT IOCTUTHYTA, B HAIlleM cliydae 3To (opmupoBanue 3¢ HeKTus-
HOM PEKOMEHAINH CIICIHAIUCTY 110 paboTe ¢ MPOSKTaMHU.

3akjaoueHne

Pa3paborannas 6aza 3Hanuii OC noBbimaeT 3Q(HEKTUBHOCTh aHadn3a U 00pa0OTKH AaHHBIX O HAYYHBIX
MPOEKTaX, CHOCOOCTBYSI CHIKEHHIO WH(OPMALMOHHOW HAarpy3kd, a 3HAUHMT, U BPEMEHHBIX 3aTpaT COOTBET-
CTBYIOIIMX CIEIHMAINCTOB M, KaK CJICACTBHE, MOBBIMIACTCS 00bEM BBIMOJHEHHOW UMM pabOTHI, YTO B CHIY
YCKOpEHHsI TIPOLiecca HAKOIICHHS ONbITa U aBTOMAaTH3aLUU PadOThl C MPOEKTaMH, HECOMHEHHO, MOJI0KUTENb-
HO CKa)KeTcs Ha pe3y/bTaTax peai3allii HayYHbIX MPOEKTOB, a TAaKXKe NX KOMMepIHaTu3alyy.

A noBbiieHre 3¢ QexTHocTr 00paboTKN HHPOPMALIUN O COCTOSIHUN MPOEKTa Ha ONpeAeIeHHBIH MOMEHT
BpEMEHH B YCJIOBHSIX 3aJJaHHOW CHUTyalllu U BBIOOp (hOpM ee mpeacTaBiIeHus TNy, IPUHUMAIOLIEMY PeIleHHE,
MPHUBOAAT K POCTY ONPEAEICHHOCTH BBIOOpA YIPABIEHYECKOrO PELICHUSI.
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This article describes the process of developing the knowledge base of the expert system for management scientific and innovative
projects based on an analysis of the specific situation, the degree of development of the project at any given time, assessment of its con-
dition, as well as the analysis of the previous conditions of work with the project. We present the algorithm and method of bring to the
information from the database to the form, which allows to describe the conditions and assess the situation in the form of a rule base for
obtainment interim findings and final decisions.

On the base of the analysis and formalization of the decision-making process for the management of scientific projects are deter-
mined the directions and content analysis of the available data, next, based on the ER model was developed multidimensional data mod-
el, allowing to determine the possible dimensions of the cube and their hierarchies. Dataset values are database tables that include quan-
titative and qualitative data.

Formalization and description of the expert knowledge of the studied subject area in the form of conceptual and functional models in
the field of knowledge allowed us to determine the conditions and procedure for decision-making and develop a base of rules for the
formation of interim findings and final decisions on working with a specific project.

With the purpose of detailed presentation of the reasoning ES issued recommendations it was agreed to submit an interim findings
and summing the final decision as separate blocks of information. Thus, the final decision in each project depends on a General assess-
ment of the project, a situation in which it is at the moment, as well as conditions of participation in the contest.

Block "project Status" contains information obtained from the processing of the calculated estimates of the project, the output status
of the project is based on the analysis of the overall assessment, of index of commercial viability and the assessment of completeness.

Block "Work with project” outputs guidelines for working with the project, based on the results of the analysis of the situation the
project development.

Block "Work with application" also lists recommendations for working with the project based on the analysis of previous results of
the preparation of applications.

Block "Solution" displays a summary of recommendations based on the given conditions, the state of the project and evaluation ac-
tivity for the project.

Thus, the process of obtaining the solutions in ES is a direct chain of inference: the search is based on data (data-driven search), the
process of solving the problem begins with the source of the facts, then, by applying valid rules of state change is the transition to new
facts, and so until then, until the goal is reached, in this case the results of the recommendations for the specialist for working with the
projects.
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