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AHHOTaANUA

B 0630pe npezcTaBieHbl OCHOBbI 0GHOBJEHHON KOHIIENMIUH KOHCTPYHUPOBAHUS LieJIeBbIX HHOpMa-
LIMOHHBIX PECYPCOB [ COBPEMEHHBIX CUCTEM YIpaBJeHUs] OPraHU3allMOHHO-TEXHUYECKUMHU CUCTe-
MaMH, HayYHbIMH HCCJIeJ0BAaHUSIMU U 06pa3oBaTeIbHbIMU MpoleccaMi. LlesieBoit nHGOpMaIMOHHBIH
pecypc (infr) uMeeT 3aZ1aHHbIe CBOWCTBA U 06J1aCTh IPUMEHUMOCTH M pacCMaTPUBaeTCs Kak HHQop-
MallMOHHBIA KOHCTPYKTUBHBIM 00beKT (infr-o6'beKT), aHAJOTUYHBIA 33JJa4HbIM KOHCTPYKTUBHBIM
06'beKTaM, BBE€ZIleHHbIM B METO/,0JI0TMH CAUMBOJIBHOT'O MOJIe/IMPOBaHuUs (S-MoZennpoBanus). Kaxablit
infr HasesneH cienudukanuen (infr-cnenudpurkanuenn), KoTopas coJilepKUT GpopMalIM30BaHHOE ONKUCa-
HUe 06J1aCTH NPUMEHEHUs], sI3blKa COOBIeHUH, JaThl CO3/IaHHUs], MECTA U CI10C06a XpaHEHHs], MeXaHHU3-
Ma UHTepIpeTaluy, TpeGoBaHUH K MHPOPMAalMOHHOM 6e30NacHOCTH U JPyruX AaHHbIX. Ha ocHOBe
infr-cnenqudukanuu nporpaMMHo ¢opmMupyeTcs ero namath (infr-namsaTe). LleseBbie HGopMaOH-
Hble PeCypChI C HENMYCThIM [IepecevyeHHeM 110 TaMsTH 06pa3yloT infr-KoHCTpyKIui0. CKOHCTPYHPOBaH-
Hasl cucTeMa MHPOpPMaIMOHHbIX pecypcoB (infr-cucrema) npezcraBiieHa crieliuaabHbIM infr-rpadom,
Ha KOTOPOM HHTEPIPETHUPYIOTCS 3alpOChl, COCTaBJEHHbIe Ha si3blKe infr-coo6ueHuit. Paciinpenue
infr-cucTeMbl npeanosiaraeT pocT MHOXeCTBA MPUHAAMEXalIKX el infr-o6beKTOB U ceMelicTBa CBSI-
3eit mo infr-maMsaTH MeXxAy 3JeMeHTaMU 3TOro MHOXecTBa. Infr-cnenudukanus cucteMbl GopMUpy-
eTcsl myTeM 06pa6oTku crenuduKanuil infr-o6beKToB, BolleAUX B cUcTeMy. [Ipoliecchl mprUMeHe-
HUs infr-cucTeMbl BKJIIOUAIOT COCTaBJIEHHE MOJIb30BATE/ISIMU 3aMPOCOB Ha sI3biKe infr-coobuieHui,
aBTOMATHYECKYI0 HHTEPIIPEeTALMIO 3aPOCcoB Ha infr-rpade u Bbljauy pe3y/bTaTOB UHTEPIPETALHH.
dopmupoBaHUEe U MPUMeHEHHeE LieJeBbIXx HHPOPMALMOHHBIX PECYPCOB MOCTPOEHbI KaK MPOLECCHI
MaHUIyJAMpoBaHus infr-cnenudukanusiMu ¥ IPOrpaMMHOM 06paboTKH infr-cogep>kuMoro B COOTBET-
CTBHUH C 33/JaHHbIM Ha6opoM mpaBu/1. PaccMoTpeH npuMep GOpMUPOBAHUS U TPUMEHEHHUs] L[eJIeBbIX
MHG)OPMALMOHHBIX PECYPCOB [JIs1 pEllIeHUs 3a1a4 BbIPa6OTKY U UCIIOJHEHHsT PellieH i B CUCTEME CU-
TyalMOHHOU HHbOPMATH3aLMHU FOCYAAPCTBEHHOTO YIIPABJIEHUS.
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Abstract

This review presents the basics of the updated concept of designing targeted information resources
for modern management systems of organizational and technical systems, scientific research and ed-
ucational processes. The target information resource (infr) has the specified properties and scope of
applicability and is considered as an informational constructive object (infr-object), similar to the task
constructive objects introduced in the methodology of symbolic modeling (S-modeling). Each infr is
endowed with a specification (infr-specification), which contains a formalized description of the scope,
message language, date of creation, place and method of storage, interpretation mechanism, informa-
tion security requirements and other data. Based on the infr-specification, its memory (infr-memory)
is programmatically formed. Target information resources with non-empty memory intersection form
an infr-construct. The constructed system of information resources (infr-system) is represented by a
special infr-graph on which requests made in the language of infr-messages are interpreted. The ex-
pansion of the infr-system involves the growth of the set of infr-objects belonging to it and the family
of infr-memory relations given for elements of this set . The infr-specification of the system is formed
by processing the specifications of infr-objects entered into the system. The processes of using the
infr-system include the compilation of queries in the infr-message language, automatic interpretation
of queries on the infr-graph and the output of interpretation results. The formation and application of
targeted information resources are constructed as processes of manipulation of infr-specifications and
software processing of infr-content in accordance with a given set of rules. An example of the formation
and application of targeted information resources for solving problems of development and execution
of decisions in the system of situational informatization of public administration is considered.
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1. BBeaenue

LlesneHanpaBJieHHas! AesTeJbHOCTb CKJIa/blBAaeTCs U3 MPOLECCOB
BbIGOpA LeJIM U pellleHHd 3a/1a4 /15 ee JOCTIKeHus1. B o61eMm ciy-
yae OHa NpejoJiaraeT 06ajanue ClocCoGHOCTMU, HE0BX0JUMbI-
MU /IJISl TO3HAHHUS OKpY»Kalollel cpesibl U caMOoNo3HaHus1, GopMu-
pOBaHUs U IPUMEHEHUs CUCTEM NPaBUJL, TPUHATHUA UHTYUTHBHbBIX
pelieHUH (B 3aBUCUMOCTH OT CJIOXKUBLIEHCA CUTYalUH, B YCJIOBU-
X HENoJIHOW MHPOPMUPOBAHHOCTH), CAMOOOYYEHHS, Pa3BUTHUSA
CBOMX CNIOCOOGHOCTEH (MOMOJIHAS U UCNOJb3ysl 3HAHUA U YMEHHUH,
HaKOILJIEHHbIE YesoBeyecTBOM). «06pa3 MbIc/el», BAUAIOMIMNN Ha
BbIOOP IlesIel U CIOCOGOB UX JIOCTHXKEHUS, BO MHOTOM 3aBUCHUT OT
TOro, Kakvue HHQOPMALlMOHHbIE PECYPChI U KaK UCIT0Jb3yOTCA A1
ero ¢popMHUpOBaHHUS.

B Hamwu HY UHTEHCUBHO NpUpacTaeT 3HaYeHHe «HopMUPYIOLUX
o6pa3 MbIc/iei» HHPOPMALMOHHBIX PecypcoB (OHJAWH-IHIIUKIIO-
nejuH, COlMaNbHBIX ceTel, Be6-CalTOB Pa3/IMYHOr0 Ha3HAYeHUs
[1] u np.). Heyk/I0HHO pacTeT 3aBUCUMOCTb 3KOHOMHYECKOH Mpo-
JYKTUBHOCTH OT NPUMEHSEeMbIX WHPOPMALHUOHHBIX pPecypcoB’
[2-7]. YBennuuBaeTcs YMCI0 UCCIE0OBAHUMH, TOCBSAIEHHbBIX CJI0XK-
HBIM CHUCTEMaM JIaHHbIX [8], MallMHHOMY OOYyYeHMIO U CHUCTeMaM
HCKYCCTBEHHOTO HHTeJiekTa [9-11]. PaspabaThiBatoTcsi METOAbBI
MOCTPOEHUS UCKYCCTBEHHbIX HEHPOHHBIX CUCTEM, OPUEHTHUPOBAH-
HBIX Ha NOAJEPKKY MPOLEeccoB 06paboTKU JAaHHBIX U MOZEJIUPO-
BaHus [12-13]. UcciaenoBaHusi, NMOCBsIIEHHblE AaBTOMAaTH3alUU
HNOCTPOEeHUs] UHPOPMALMOHHBIX PECYPCOB, BKJIIOYAIOT MOAXOAbI K
pelleHHIo 3a/1a4y U3BJIeYeHHUsI HAPPATHUBOB U3 TEKCTOB [14].
[IlpumeHeHne M2M-TexHosiOrHl B HHQpPACTPyKType HHbOpMa-
LIMOHHOI'0 0GecleyeHHusi OpPraHU3alHOHHO-TEXHUYECKHUX CHCTEM
CBSI3aHO CO CTPEMJIEHHUEM K 3HAYUTeJbHOMY MOBbllIeHHe 3P dek-
TUBHOCTH [15]. Bce 6oJiee mony/iipHbIMU CTAHOBATCS 06JIa4uHble
BBIYMCJIEHUSA: KOMIAHUU TEePeHOCAT CBOU NPUJIOKEHUS U3 JIO-
KaJIbHBIX [IeHTPOB 06pabOTKH JJAHHBIX B 06J1aK0, YTOOBI BHEJPSTh
MHHOBAI[UH, COKpAlaTh PAacXo/bl U MOBbIIIAThL 'M6KOCTh [16-18].
WHTeHCUBHO pa3BHUBaeTCsl METO/0JIOrMYecKoe obecreyeHue U
TEXHOJIOTUH NMpPHUMeHeHUs] L[UQPOBbIX JBOMHUKOB KOHTPOJIUpYe-
MbIX 06beKTOB [19-23].

1.1. 3anuchk popmyn U BelJesleHue ¢pparMeHTOB TEKCTA

Jlnsa 3anucu GopMys U BbliesIeHUs ONpeJieJIeHUH, 3aMeyaHuid U
OPUMEPOB UCIOJIb3YIOTCA CpelcTBa si3bika TSM-komnaekca (TSM:
textual symbolic modeling), pazapaboTaHHoro st GpopMaau30BaH-
HOT'0 OTMIMCAHUS TEKCTOBBIX S-MO/[eJiell COOOIIeHUIA?.

B craTbe npuMeHeHB! CeAyIolMe Cpe/iCTBa BbleseHUs GparmMmeH-
TOB TeKCTa:

0O <$parMeHT ONHCAHUSA> O X YTBepXKJeHHe (onpesiesieHHe, aKCH-
oMa U Ap.) (3/1ech U flajiee CUMBOJI * 3aMEHSIET CJIOBO «O3HAYAET»);
O <pparmeHT onvcaHus> § ¥ 3aMeyaHUE;

0 <¢pparMeHT ONMUCAHUSA> O X IPUMeP.

KypcrBoM BblJiesieHbl NepBble BXOX/€HUsI Ha3BaHUW MOHATHH U
dparMeHTbI ONHUCAHUS, K KOTOPBIM aBTOP X04eT NPUBJIeYb BHUMA-
HUe.

1.2. 06¢cyxgaemMble pe3y/IbTaThl

B craTbe mpejcTaBjieHa 4acTb Pe3yJbTaTOB MEmMod0.102U4eckozo
obecneveHusi MexHO102ull NOCMPOEHUST UHPHOPMAYUOHHBIX pecyp-
€08 KaK 0CHOB8AHUS NOBblUIEHUS NPOJYKMUBHOCMU desimeabHOCmU
8 PA3/IU4HbIX 061aCMSIX.

2. UnpopmManmoOHHbIE peCypChI:

O UHgopmayuoHHble pecypcebl — crellMPULIUPOBAHHbIE COOOIe-
HufA (TeKcToBble, rpaduyecKue, ayAuo-, BUAeo- U Jp.), IpeJCcTaB-
JleHHble B popMe, pacCYMTaHHOH Ha XpaHeHHUe (3JIeKTPOHHbIe
U GyMaKHble JOKYMEHTbl, KHUT'Y, QU/IbMBI U Jp.), HaKOIJIEHHUE,
06paboTKy W IpeJcTaBJeHHe 110/1b30BaTeNAM, AeATebHOCTb KO-
TOPBIX CBfA3aHa C IOCTPOeHHeM U IPUMeHeHHeM 3HaHUH (B Hayke,
00pa3oBaHUM, IKOHOMUKe U Ap.). Cienupukanus nHGopMauoH-
HOTO pecypca COJepXKHUT JaHHble, HEO6XOANMbBIe ISl €ro MOUCKa,
onpeiesieHUs 06J1aCTU IPUMEHUMOCTH U Ap. O

0 B 6ubanorekax cepesnHbl 20 Beka MoA06HbIe criequdUKaluu
ObLJIM NpeJiCcTaBJieHbl B BUJie KapTOYeK, KOTOpble XpaHUJIHUCh B
KaTaJIOKHBIX flMKaX. B coBpeMeHHbIX 6U6/IMOTEKAX, apxUBax U
JPyTUX XpaHWIMIAX UHPOPMALMOHHBIX PeCypcoB, KaK IPaBUIIO,
NPUMEHSAIOT 3JIeKTPOHHBIe KaTajloru (rge Kax/jblil nHGopmanu-
OHHBIN pecypc MMeeT 3JIeKTPOHHYIO crelMdUKalMI0) U OHCKO-
Bble CUCTEMBL. {

WHbopmanvoHHble pecypchbl NMpeAnoJaraloT UX HeoJAHOKpaTHOe
HCI0JIb30BaHHe 6e3 y4yacTus TeX, KTO UX co3fall. fBadsach cpej-
CTBOM COXPaHeHMs 3HaHUH, UHPOPMALMOHHBIE Pecypchl OAHO-
BpPEMEHHO CJIy»KaT UCXOAHBIMU JAaHHBIMU JJ151 IOCTPOEHHUS HOBBIX
3HaHUMH, KOTOpbIe, B CBOIO 0Yepe/ib, MOTYT ObITh IIPe/CTaB/IeHbl B
dopme nHPOPMALIUOHHBIX PECYPCOB.

WHbopMaloHHbIe pecypchbl CYLeCTBYIOT B 3J1eKTPOHHOH dopMe
(daiibl 3/1EKTPOHHBIX JOKYMEHTOB, BUZE0 U JIp.) U UHBIX popMax
(kaTa/OrM3UpPOBaHHbIE TEKCTbI U H300pa)keHUs Ha OyMaXKHbIX
HOCUTe/ISIX, KHHOQUIbMbl Ha KUHOIUVIEHKe W Jp.). J1s xpaHe-
HUSl 3JIEKTPOHHBIX MHQOPMALMOHHBIX PECYpPCOB UCIOJb3YHOTCA
HakonuTesu Ha SSD, xécTkux Auckax u Jp. KoMnakTHOCTb, BO3-
MOXHOCTb XpaHUTb G0JIblINe 06'beMbl GANJIOB, a TAKXKe GBICTPO-
JlelicTBUe HAaKoNUTeN el U y06CTBO paboThl C HUMHU 06YCI0BUIIN
epeBofi B 3JIEKTPOHHYI (GOpPMYy pas/JMYHBIX He3JeKTPOHHBIX
MHGOPMAIMOHHBIX PECypcoB (MyTeM CKaHUPOBAHHS OYMa)KHbIX
JIOKYMEHTOB U KHUT, BUZLEOCBhEMKH C IIOMOIIbI0 IUGPOBBIX GOTO-,
BUJleOKaMep U Ap.). JJeKTPOHHble GOpMbl HHPOPMALMOHHBIX
pecypcoB (3/71eKTPOHHbIE JHIUKJIONEANH, 3J1eKTPOHHbIe KHUTH U
Jip.) MHTEHCUBHO BBITECHSIOT HE3JIEKTPOHHBIE. JJIEKTPOHHbIE UH-
$opMaLMOHHbIE PECyPChl IPUMEHSIOTCS B PEXXHUMax OHJIalH (OH-
JlaltH-pecypcebl) U odpduaii (oddraiiH-pecypebl). OHMIAHH-pecyp-
Cbl IPUMEHSIOTCS B OHJIaWH-3HIUKJIONEeJUAX, UHTepHEeT-CepBUCAX
u ap. OddnaiH-pecypcbl IPUMEHSIOT Ha KOMIBIOTEPAaXx U KOM-
NBIOTEPHBIX YCTPOMCTBAX, He NMOAK/IIOYEHHBIX K KOMIBIOTEPHOH
ceTH. fIBJIsAsICh pe3y/ibTaTaMM MUHTEJJIEKTYaJbHON e TeJbHOCTH,
MH$OpMalOHHbIE PECYypPChl OJHOBPEMEHHO CJIyKaT ee 0GHOBIIsIe-
Mo nuiat$opmoit. OT TOro, Kak OHa yCTPOeHa, CyleCTBEHHO 3aBU-

! Jonscher C. Information Resources and Economic Productivity. Forgotten Books, 2018. 33 p.

2WnbuH B. /I. CUMBOJIBHOE MOJieTUPOBaHue [JIeKTPOHHbIN pecypc] // Bosbiiast poccuiickast SHIMKIIONEAMs. JeKTpoHHas Bepcust. 2016. URL: https://old.bigenc.ru/

technology_and_technique/text/4010980 (naTa o6pauenus: 16.05.2023).

3 UnbuH B. [I. UHpopMarrioHHbIe pecypchl [I1eKTpoHHbIN pecypc] // Bosbliast poccuiickas sHLMKIIoNeAus. JnekTpoHHas Bepcus. 2016. URL: https://old.bigenc.ru/

technology_and_technique/text/2016043 (naTa o6pameHnus: 16.05.2023).
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B. . UnbuH

CUT NPOJYKTHBHOCTb UHTEJJIEKTYAJbHOH J1eATeTbHOCTH.
H3o06peTaTb U pacnpocTpaHsaTb Modeau 3HAHUll, HA OCHOBE KOTO-
PbIX co3Ja0TCcs UHPOPMALMOHHbIE PECypChl — OCHOBHBIE 3a/jauu
3aHUMAIOLIUXCSl HAyKOM, MHXKEHEPHBIM J1eJI0M, 06pa3oBaTeIbHON
Y IPOCBETUTELCKOM /1€ TEIbHOCTBIO.

0 S-modesb cucmembl Sk 3HAHUU: < ca * S-MOJieJIb CUCTEMBI SC T10-
HSITHH >, < set™™ ~ s-MoJieJib COBOKYIHOCTH SI3bIKOB COOGIIEHHIA,
WHTEPNPETUPYEMBIX HA cd >, < set "™~ s-MOJie/Ib COBOKYNHOCTH
WHTEPIpPeTaTOPOB Ha ca COOOLIeHUH, COCTaB/IeHHbIX Ha AA3bIKaX U3
set™ > o [24].

0 OnpedeseHue cucmembl NOHAMUL - ONUCAHUE ee S-MOJeJIH, COo-
NPOBOXK/laeMoe yKa3aHHeM 006J1aCTH NPUMEHUMOCTH: <S-CUCTe-
Ma Sc MOHATUH> * <MHOXeCTBO S° NMOHSTHH, HA KOTOPOM OIlpe-
JlesisieTcsl M3ydaeMbld S-06beKT>, <cemelcTBO rel (%) cBsisei,
3aZlaHHbIX Ha S$°>. OmpeziesieHHe S-CUCTEMbI NMOHSATHH [JJOKHO
YJIOBJIETBOPATbH HEO6XOJUMbIM TPEGOBAHUAM KOHCTPYKTUBHOCTH:
npejicTaBJeHue B BUJe Napbl <S-modesb cucmemsl NOHAMUU>,<0-
npedesenue obaacmu S-npumeHumocmu>. B S-cucremy noHsATHH,
CYMTAIOLLYIOCS ONpeJieJIEHHOH, He JJO/KHBI BXOJUTb MOHSATHS, He
HMelolIMe onpeJieJIeHUH (M Py 3TOM He OTHOCAIHECs K TOHATH-
sIM-aKCHOMaM). O

0 OnpedesieHue 06aacmu S-npuMeHUMOCmMu - OTIUCaHKe TUIIOB: KOp-
pecnoHdeHma (KOMy aZijpecoBaHO ONpe/iesIeHHe); yeu, B polecce
JIOCTXKEHHsI KOTOPOH onpe/iesieHre UMeeT CMbICJ (KJIacChl 3a/ay,
OpU M3y4eHUH KOTOPBIX ONpejie/ieHue MOXKeT ObITh I0JIE3HO);
cmaduu, Ha KOTOPOH 11e1eC006Pa3HO UCIO0JIb30BaATh ONpe/ie/IeHHe
(KoHLeNIIUs, METOO0JIOTHS pelleHus U T. 1.). 06sacmb S-npumeHu-
Mocmu MOXeT NPUHAJJIEXaTb COBOKYITHOCTH 06J1acTel, B KOTO-
PBIX UCCIEYIOTCS TPUPOJIHbIE U /U U306peTaeMble 06'beKThI. O
YToObI ONpe/ieIMTh HOBOE NOHATHE (He OTHOCsIleecs: K MOHATH-
sIM-aKCMOMaM) HeoGX0ZMMO yKa3aTb ero CBsI3b C HEKOTOPOH ke
CyllecTByIoIlel S-CuCTeMOM MOHATHUH.

WHTepnpeTranus coobLieHus Ha ca:

1. mocTpoeHue BBIXOJHOTO COOOLIEHUs 10 3a/JaHHOMY BXOJJHOMY
(coobuieHus peCcTaBIeHbl Ha A3bIKAX U3 COBOKYIHOCTH set "9);
2. aHaJIM3 BBIXOJHOrO COO6IeHUs (TPeOyIOTCs JIM U3MEHEHUs B
ca);

3. ecsiu TpebyeTcs, TO U3BMEHEHUE Ca; eC/IU HET — 3aBeplLIeHue.
2.1. Tunepmeauiinbie ”THYOPMaLMOHHbIE PECYPCHI

0 I'unepMeauiiHbli MHGOPMALMOHHBIN PECypCc — COBOKYITHOCTb
CBSI3aHHBIX THIIEPCCBUIKAMU MYJbTUMEJUUHBIX MHPOpPMAIMOH-
HBIX PECYPCOB. O

0 Ecnu MysnbTUMeJa-coobLieHre TPe/iCTaBleHo0 B BUJIe CTPYKTY-
pbl, 10 KOTOPOH NpesycMOTpPeHa BO3MOXKHOCTb NepeMelleHUs B
WHTEPaKTUBHOM PEeXHMe, TO TaKOe COOOLIeHUe Ha3blBAIOT IUIep-
MeJUHHBIM. B yacTHOCTH, rUnepMe/iUAHbIE COOOLIEHUS UCTI0/b3Y-
10TCA /151 GOPMHUPOBAHUS COJEPKUMOTO BE6-CAUTOB U COBPEMEH-
HbIX OHJIAWH-3HIUKJIONEegUH.

0 T'mnepmeauiiHble OHJIAHH-3HLUKJIONEJUH, peaJn30BaHHbIe
Ha OCHOBe ceTH MWHTepHeT, cTaJd HHPOPMALMOHHBIMU pe-
CypcaM{ MacCOBOTrO MPUMEHEHHUS] HMMEHHO MOTOMY, YTO Mpe-
CTaBJIeHbl B TUIEepMeAUHHOM ¢GopMe UM JOCTYNHBI MHOCPea-
CTBOM VYJOOHBIX [l ToJib30BaTesed WHTepHeT-cepBUCOB. ¢
JJIeKTpOHHbIe UHPOPMALMOHHbIE PeCcypChbl UCNOJb3YIOTCS C IO0-

* WnbuH B. [I. Cuctema nopox/eHust mporpamMm. M. : Hayka, 1989. 264 c.

MOLIbI) PAa3/IMYHBIX S-MalIWMH (HEepCOHAIbHBIX KOMIBIOTEPOB,
HOYTOYKOB W Jp.). KOMIAKTHOCTb HaKomuTesed S-MallWH, BO3-
MOXXHOCTb XPaHUTb Ha HUX GOJIbLINE 06 beMbl pa3HOTUIHBIX S-CO-
001[eHUH, OBICTPOJENCTBHE S-MalllMH U YA06CTBO PabOThl C HUMH
onpeziesIUIN CTpeMJIeHHe ITEPEBECTH B 3JIEKTPOHHYI0 GopMy pas-
JINYHble HUHOOPMALMOHHbIE PeCcypChl (CKaHUPOBaHUEM GYMaXKHbIX
JIOKYMEHTOB U KHUT, BUJIEOCHEMKOMH C MOMOLIbI0 HUPPOBBIX GOTO-
Y BUJIeOKaMep U Ap.).

3. lles1ieBoi1 HTHPOPMALUOHHBIN pecypc
(infr) KaKk KOHCTPYKTUBHbIN 060 bEKT

o Cneyugukayus yesnego2o uHPopmMayuoHHoz2o pecypca (infr-cney-
ugukayus) B npoueccax GopMHUpPOBaHUS U NMPUMEHEHHUS UTpaeT
poJsib namamu uHgopmayuoHHoz2o pecypca (infr-namsmu) u pac-
CMaTpUBAeTCsl KaK UHPOPMAYUOHHbIU KOHCMPYKMUBHbIU 06BeKm
(o aHaJOrKHU € 3a0a4HbIM KOHCMPYKMUBHbIM 00BEKMOM, BBE/IEH-
HbIM B pa6oTe* U yCOBepILIeHCTBOBAHHBIM B [25]). O

JlBa MHpOpPMALMOHHBIX pecypca C HeIyCThIM NepeceyeHueM o
NaMsATH 06pPa3ylOT 3JIeMeHTapHyl infr-KOHCTPYKLHIO, KOTOpas
paccMaTpUBaeTCsl KaK COCTaBHOM HHGOPMaLMOHHBIA pecypc:
(<infr-cnenuoukanus>, <infr-comepxkumoe>). Ero <infr-cnenudu-
Kalusi> cocTaB/ieHa MPOorpaMMHO U3 crenupukanuil nHpopmanu-
OHHBIX PeCYpCOB, BOILE/IINX B KOHCTPYKLHIO. [loHsTHE infr-epagda
(aHanora 3adauHozo S-zpagpa [25]) cayxuT GpopMasnzoBaHHBIM
CpeJiCTBOM OIKCAaHUS pa3HO06pa3HbIX infr-cTpykTyp (6€3 orpaHu-
YeHUH Ha CI0KHOCTD).

o CucreMma Infr-system uHOPMaLlMOHHBIX peCcypcoB — Tpuaja Infir-
base = (L, G, M).Tne L - 913bIK, Ha KOTOPOM COCTaBJIEHBI COOOIEHUS,
HHTeprpeTupyeMble Ha infr-o6s1acTu G; M - MexaHU3M UHTepIpe-
TalUu.

G =<S, R>, rae S - MHOXKeCTBO KOHCTPYKTUBHBIX infr-o6'beKToB, a R
- COBOKYIHOCTbD CBsI3e Mo infr-mamMsaTu Mex/y 3JleMeHTaMU MHO-
»KecTBa S. O

Co3path Infr-system - 3Ha4UT onpefeauTs infr-o6sacts G (npes-
craBJsieHHY10 infr-rpadom), A3bIk L ¥ MexaHU3M UHTepIpeTanuu M.
[Tonb3oBaThes Infr-system — 3HAYUT COCTABJIATH 3aMPOCHI HA SA3bI-
Ke L, npebsiBJIATh UX MEXaHU3MY UHTepHpeTauud M u nojy4aTb
OTBETHI.

PasBuTue Infr-system paccMaTpuBaeTcs KaK pacLIMpeHue MHOXe-
cTBa S infr-o6b€KTOB U COBOKYNHOCTH R cBsi3e.

4. UndpopMaLLMOHHbIE pecypChl B
CUTYallMOHHOM yIIpaBJIeHUHU
OpraHM3aLUOHHO-TEXHUYECKOUN CUCTEeMOMu:
npuMmep

B MeTozoI0THM cUMyayuoHHOU UHPopMamusayuu 20cydapcmeeH-
HO020 ynpasjeHusi GopMHpoBaHHe WHPOPMALMOHHBIX PECYpPCOB,
HeO6XO0AUMBIX JJIsl BBIPAGOTKU U MCIOJHEHHS TOCYAapCTBEHHBIX
pelleHH#, paccMaTpUBaeTCs, Kak KOHCTPyUpOBaHUe MyTeM oGpa-
60TKM BepUPULHPOBAHHBIX COOGIIEHUH, COZEPKAIUX TPeGyeMble
JlaHHbIE®,

° Wnbu B. JI. OcHOBaHMS CHTyalMOHHON HHbopMaTHu3anuu. M. : Hayka. ®usmariuT, 1996. 180 c.
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o Cneyuguxayus eocydapcmeeHHo20 UHGOPMAYUOHHO20 pecypca
- $opMasn30BaHHOE ONHCAaHUe 06JIACTH NPHUMEHEHUs, A3blKa U
MCTOYHMKA COOOLIEHUH, JaThl CO3/JaHUsl, MecTa 1 crocoba XpaHe-
HYsl, MexaHU3Ma UHTepHpeTalnuy, TpeGoBaHWH K HHPOpPMALMOH-
HOU 6e30NMacHOCTH U APYTHX JAHHBIX CIyXeGHOT0 XapaKTepa. O
0 B yacTHOCTH, 3Ta crielUUKaLHUsA COLEPKUT MOJIs IePEMEHHBIX,
03HAYMBAEMbIX B pe3yJibTaTe WHTEepPHpPEeTalMH ONMHCAHUS Heop-
JUHApHON CHTyallM{, BO3HHKAIOLleH NPU HapyLUIeHHH 20Cnpo-
cmpaHcme®. O

dopMaM30BaHHBIA pe3yIbTaT KOHCTPYHUPOBAHUSI CUCTEMBI HH-
$OpMaILOHHBIX PECYypCcoB IpPeJCTaBJIeH rpapoM CIenHaJbHOro
Buza. Ompe/ie/leHO ONMCaHME CUTYaLMH, 3ajalolee pexuM ¢op-
MHMPOBaHUs U NPUMeHeHHUs1 ”HPOPMaLMOHHBIX pecypcoB. Onpesie-
JleHbl GOpPMaJIM30BaHHbIE CPEACTBA ONMUCAHUS 31eMEeHTAPHBIX UH-
$OpMaIOHHBIX PECYPCOB M COCTABJIEHHBIX U3 HUX KOHCTPYKLHL.
Pa3paGoTaHbl mpaBuJa KOHCTPyHpOBaHUs. OmpejesieHbl THIIbI
3anpocoB Ha popMHUPOBAHUE HHPOPMALHOHHBIX PECYPCOB, TPeGO-
BaHUS K SI3bIKY U MEXaHU3My UHTepIpeTalHH.

TMpouecc npuMeHeHUs1 THGOPMALMOHHBIX PECYPCOB MPe/CTaBJIeH
aQHaJIOTHYHO TIpoleccy S-3ajauHOro KOHCTpyupoBaHus [25]. Me-
ToJ, GOPMUPOBAHUS U MPUMeHEeHHs MHPOPMALMOHHBIX PECYpPCOB
paccyMTaH Ha ynpaBjeHHe 3THUMHU INpoleccaMu (0 ONMUCAHUAM
CUTYaLUi).

dopmMupoBaHHe U NMpUMeHeHHe HHPOPMALMOHHBIX PECYPCOB I10-
CTPOEHBI KaK Npoliecchl MAHUIYIUPOBaHUs infr-cnenudukanusamMu
¥ 06paGoTKM UX COJEPXKMMOro B COOTBETCTBUH C 3aJlaHHBIM Ha6o-
poM npaBuil. CTeleHb CI0XKHOCTH peaM3aliiy NpoLeccoB GopMu-
pOBaHHs ¥ MPUMeHeHHs1 UHYOPMALMOHHbBIX PECYPCOB H3MeHSIeTCs
B 3aBUCHUMOCTH OT TPeGOBaHUM, KOTOPbIe PeAbsBISAIOTCI K yPOB-
HI0 HHPOPMALMOHHON 6€30MacHOCTH YKa3aHHbIX TPOLIECCOB.
HcnonHeHue rocyAapcTBEHHbBIX pellleHHH conpoBoXkAaeTcs: ¢op-
MHpOBaHUEM U NPUMeHeHHeM HeO6XOJUMbIX HHPOPMaIMOHHBIX
pecypcoB. Kax/oe cooblieHre 06 MCIOJHEHUH UM Hepeauso-
BAaHHOCTH MNPEeANHUCAHHOTrO HCIOJHEHHs AOJ/DKHO OTpaXkaeTcsl B
chopmupoBaHHOM HHPOpMaLMOHHOM pecypce Cucrembl. Onepa-
THBHO popMHpyeMble HHPOPMALKOHHbIE pecypchbl CHUCTEMBI CTy-
KaT MHPOPMALMOHHON MIaTOPMOU /s aHAIU3a CUTyaLUH U
BBIPAGOTKH NPOEKTOB rOCYJapCTBEHHBIX PellleHUH.

0 UudopmannoHHble pecypcbl CUCTEMBI JO/DKHBI ObITh Ha/[€XKHO
COXpaHEeHbl W 3alHIIeHbl OT HECAaHKIMOHUPOBAHHOIO JOCTYIA.
[ToBbIIIEHHBIH YPOBEHb COXPAHHOCTH U 3alUThl AODKHBI UMEThb
MHOOPMALlUOHHBIE DeCypchbl, COZAeprKalllie ToCyAapCTBeHHbIE
JIOKYMEHTBI U IPOEKThI 0060 BaXKHBIX TOCYAapCTBEHHBIX pellle-
Huil. PopMbl JOKYMEHTOB U CO3/JaHHbIe HA UX OCHOBE JJOKYMEHTbI
XpaHATCS pas/ieJIbHO B COOTBETCTBYIOIIMX 0a3ax AaHHBbIX. Pa6o-
Ta ¢ 6a30¥ JaHHBIX JOKyMEeHTa BO3MOXKHA TOJIbKO NPU HAJUYHUU
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Too60opoTa CucteMbl. TeXHOJIOTHS KOHTPOJIS JOCTYIA SIBJSETCS
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YeHHUsl TaKUX aTPUOYTOB, KaK «06BeKm 8o3delicmausi», «mun 803-
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5. 3ak/iloueHue

B 0630pe paccMoTpeHa OGHOBJIEHHAsl KOHLEMIMS KOHCTPYHPO-
BaHHsl ILiesIeBbIX MHQOPMAILMOHHBIX DPECypcoB, NepBas BepcHs
KOTOpOY GblIa mpeJcTaBieHa B pa6oTte’. LlesieBbIMU Ha3BaHbI UH-
dbopManroHHbIe pecypchl, HaJleJleHHble TpeGyeMbIMU CBOHCTBa-
MU U IpeJHa3Ha4YeHHble JJIs NpUMeHeHUs B 33/laHHOM 06.1acTH.
ABTOMaTH3MpPOBAaHHBIA HPOILlECC KOHCTPYHPOBAHUS OCHOBAH Ha
MaHUNYJUPOBAaHUU cHelndUKAUIMU HHGOPMALMOHHBIX pecyp-
coB. [IpuBesieH npuMep GOPMHUPOBAHUS U IPUMEHEHHUS LieJIeBbIX
MHG)OPMAaIMOHHBIX PECYPCOB /151 BHIPAGOTKH U UCIIOJHEHHS rOCy-
JlapCTBEHHBIX pelleHHH.

[1] Aggarwal N. A Review of Website Quality and Its Impact on Customer Satisfaction. Information Resources Management Journal.

2022;35(3):1-18. http://doi.org/10.4018/IRMJ.305867

[2] Singh S., Sharma G.D., Radulescu M., Balsalobre-Lorente D., Bansal P. Do natural resources impact economic growth: An investigation
of P5 + 1 countries under sustainable management. Geoscience Frontiers.2023:101595. https://doi.org/10.1016/j.gsf.2023.101595

© Tam xe.
7 Tam xe.

8 Tam xe.

Vol. 19, No. 2. 2023 ISSN 2411-1473 sitito.cs.msu.ru

Modern
Information
Technologies
and IT-Education



TEOPETUYECKMNE BOMPOCHI NHDOPMATUKHN, MPUKNAOHOW MATEMATUKN,

338 KOMMbIOTEPHbIX HAYK W1 KOTHUTUBHO-NHOOPMALIMOHHbBIX TEXHOMOT N

B. . UnbuH

[3] Shneps-Shneppe M.A., Sukhomlin V.A,, Namiot D.E. On interfaces of information networks of the digital economy. Modern Information
Technologies and IT-Education. 2017;13(3):198-207. (In Russ., abstract in Eng.) https://doi.org/10.25559/SITIT0.2017.3.360

[4] Olorunnimbe K., Viktor H. Deep learning in the stock market - a systematic survey of practice, backtesting, and applications.
Artificial Intelligence Review. 2023;56:2057-2109. https://doi.org/10.1007/s10462-022-10226-0

[5] Ajigini 0.A., Chinamasa T.J. Modelling Digital Transformation Within the Financial Sector: A South African Perspective. Information
Resources Management Journal. 2023;36(1):1-20. http://doi.org/10.4018/irmj.320642

[6] Ilyin A.V, Ilyin V.D. E-trade with Direct Lending and Normalized Money. AGRIS on-line Papers in Economics and Informatics.
2015;07(4):57-64. https://doi.org/10.22004 /ag.econ.231893

[7] Nanda P, Kumar V. Information Processing and Data Analytics for Decision Making: A Journey From Traditional to Modern
Approaches. Information Resources Management Journal. 2022;35(2):1-14. https://doi.org/10.4018/IRM]J.291693
[8] Dittmer S., Roberts M., et al. Navigating the development challenges in creating complex data systems. Nature Machine Intelligence.

2023;5:681-685. https://doi.org/10.1038/s42256-023-00665-x

[9] Haibe-Kains B., Adam G. A,, et al. Transparency and reproducibility in artificial intelligence. Nature. 2020;586:E14-E16. https://doi.
org/10.1038/s41586-020-2766-y

[10]  KuletoV, Ilic M., Dumangiu M., et al. Exploring opportunities and challenges of artificial intelligence and machine learning in higher
education institutions. Sustainability. 2021;13(18):1-16. https://doi.org/10.3390/su131810424

[11] Baviskar D. Ahirrao S. Potdar V, et al. Efficient Automated Processing of the Unstructured Documents Using Artificial
Intelligence: A Systematic Literature Review and Future Directions. [EEE Access. 2021;9:72894-72936. https://doi.org/10.1109/
ACCESS.2021.3072900

[12]  Kim].Z, Bassett D.S. A neural machine code and programming framework for the reservoir computer. Nature Machine Intelligence.
2023;5(6):1-9. https://doi.org/10.1038/s42256-023-00668-8

[13]  Abdollahi A, Pradhan B., Alamri A. et al. VNet: An End-to-End Fully Convolutional Neural Network for Road Extraction From High-
Resolution Remote Sensing Data. IEEE Access. 2020;8:179424-179436. https://doi.org/10.1109/ACCESS.2020.3026658

[14]  Santana B., Campos R, et al. A survey on narrative extraction from textual data. Artificial Intelligence Review. 2023;56:8393-8435.
https://doi.org/10.1007/s10462-022-10338-7

[15]  Hickert C, Tekeoglu A, et al. Trust Me, I'm Lying: Enhancing Machine-to-Machine Trust. In: ACM/IEEE 13th International
Conference on Cyber-Physical Systems (ICCPS). Milano, Italy: IEEE Computer Society; 2022. p. 01-02. https://doi.org/10.1109/
ICCPS54341.2022.00034

[16]  Shobana S. Radhika N. A Comparative Analysis of Cloudlet Provisioning in Mobile Cloud Computing Environment. In: 6th
International Conference on Computing Methodologies and Communication (ICCMC). Erode, India: IEEE Computer Society; 2022.
p. 48-52. https://doi.org/10.1109/ICCMC53470.2022.9753726

[17]  Suganya N., Sathiya R, et al. Enhancing the Reliability of Cloud Data by Implementing AES Algorithm. In: 5th International
Conference on Intelligent Computing and Control Systems (ICICCS). Madurai, India: IEEE Computer Society; 2021. p. 90-95. https://
doi.org/10.1109/ICICCS51141.2021.9432070

[18]  Xiaoyu W, Zhengming G. Research and Development of Data Security Multidimensional Protection System in Cloud Computing
Environment. In: International Conference on Advance in Ambient Computing and Intelligence (ICAACI). Ottawa, ON, Canada: IEEE
Computer Society; 2021. p. 67-70. https://doi.org/10.1109/ICAACI50733.2020.00019

[19]  Rojek I, Mikotajewski D., Dostatni E. Digital twins in product lifecycle for sustainability in manufacturing and maintenance. Applied
Sciences. 2020;11(1):31. https://doi.org/10.3390/app11010031

[20]  Semeraro C., Lezoche M., Panetto H., Dassisti M. Digital twin paradigm: a systematic literature review. Computers in Industry.
2021;130:103469. https://doi.org/10.1016/j.compind.2021.103469

[21]  Nguyen H., Trestian R,, To D., Tatipamula M. Digital Twin for 5G and Beyond. IEEE Communications Magazine. 2021;59(2):10-15.
https://doi.org/10.1109/MCOM.001.2000343

[22]  Jia P, Wang X, Shen X. Digital-Twin-Enabled Intelligent Distributed Clock Synchronization in Industrial lIoT Systems. I[EEE Internet
of Things Journal. 2021;8(6):4548-4559. https://doi.org/10.1109/J10T.2020.3029131

[23]  Bécue A, Maia E., Feeken L., Borchers P, Praga I. A New Concept of Digital Twin Supporting Optimization and Resilience of Factories
of the Future. Applied Sciences. 2020;10(13):4482. https://doi.org/10.3390/app10134482

[24]  Ilyin V. D. Symbolic Modeling (S-Modeling): an Introduction to Theory. In: Silhavy R. (ed.) Artificial Intelligence Trends in Systems.
CSOC 2022. Lecture Notes in Networks and Systems. Vol. 502. Cham: Springer; 2022. p. 585-591. https://doi.org/10.1007/978-3-
031-09076-9_54

[25]  Ilyin AV, Ilyin V. D. Updated methodology for task knowledge based development of parallel programs. In: Silhavy R,, Silhavy P,
Prokopova Z. (eds.) Data Science and Intelligent Systems. CoMeSySo 2021. Lecture Notes in Networks and Systems. Vol. 231. Cham:
Springer; 2021. p. 319-328. https://doi.org/10.1007/978-3-030-90321-3_25

Ilocmynuaa 16.05.2023; odobpeHa nocae peyensuposanus 19.06.2023; npunsama k nybaukayuu 25.06.2023.
Submitted 16.05.2023; approved after reviewing 19.06.2023; accepted for publication 25.06.2023.

CoBpemeHHble

MH(OPMaLMOHHbIE .
TexHonorum Tom 19, N2 2. 2023 ISSN 2411-1473 sitito.cs.msu.ru

n UT-o6pazosanve



THEORETICAL QUESTIONS OF COMPUTER SCIENCE, COMPUTATIONAL MATHEMATICS,

V. D-llyin COMPUTER SCIENCE AND COGNITIVE INFORMATION TECHNOLOGIES 339

WiabuH Biragumup IMuTpueBUY, Be [y HAYYHbIH COTPYAHUK BeruncanTenbHoro neHtpa uM. A.A. JlopoaHunbina PAH, OT'Y «Depe-
pasIbHBIN HCCIef0BaTebCKUM LeHTp «MHpopMaTHKa 1 ynpassienue» Poccuiickoil akagemuu Hayk» (119333, Poccuiickas ®egepanus,
r. MockBa, yJs1. BaBusoBa, A1. 44-2), JOKTOp TeXHUYECKUX HayK, mpodeccop, ORCID: https://orcid.org/0000-0002-9761-082X, vdilyin@
yandex.ru

Asmop npouumasn u 0006pu/1 OKOHUAMEAbHbLL 8apUAHM PYKONUCU.

About the author;

Vladimir D. Ilyin, Leading scientist of the Dorodnitsyn Computing Centre of the Russian Academy of Sciences, Federal Research Center
“Computer Science and Control” of Russian Academy of Sciences (44 Vavilov St., building 2, Moscow 119333, Russian Federation), Dr. Sci.
(Tech.), Professor, ORCID: https://orcid.org/0000-0002-9761-082X, vdilyin@yandex.ru

The author has read and approved the final manuscript.

Modern

- Information
Vol. 19, No. 2. 2023 ISSN 2411-1473 sitito.cs.msu.ru Technologies

I —— and IT-Education



