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Some aspects for establishment of a virtual environment to share scientific results with
other researchers are considered . This environment will allow a final user to work in
thematic portal, functioning as a data management system that supports environmental
studies in Siberia.

BBenenne

Nudopmanumonnbie TEXHOJOTUHA OKA3bIBAIOT OIPOMHOE BJIMsIHUE HA BCE O0JIACTU 4Y€I0BEUYECKOM
JIesITe/IbHOCTHU, CBSI3aHHBIE C HAKOILJIEHHEM 1 00paboTKOit nHpOpMaIiK. 3a OTHOCUTETHHO HEDOTh-
1I10€ BpeMs CyIIeCTBOBaHMUS NH(MOPMAIIMOHHO-KOMMYHUKAIIMOHHBIX T€XHOJIOTUi HAKOILJIEH OY€Hb
0010l 00beM Pa3sHOOOPA3HLIX JAHHBIX, MPEJICTABJIEHHBIX HMCKJIIOYATEJHHO B JT€KTPOHHOM
dbopme. Bosuukaror 3amaun obecredenus J0cTyna (B TOM YHCJE U YIAJEHHOTO) MOJIb30BaTe-
JIeil K pasHOPOTHBIM HH(MOPMAIMOHHBIM PECypcaM, 3allUThl aBTOPCKHUX TTPaB Ha JOKYMEHTHI,
cUCTEMATH3AIUU OOJIBIITOTO 00'beMa PA3HOPOHBIX THIIOB JOKYMEHTOB.

Nuterpamusa nadOpMATHOHHBIX PECYPCOB B eTHHYI0 NH(MOPMAIMOHHYIO CPeLy U OpraHu3a-
M JIOCTYIAa K BBIYUCJIUTEJbHBIM PECypPCaM — 3TO OJHM U3 BayKHEUIINX HAIIPaBJIEHU Pa3BU-
THS COBPEMEHHBIX MH(MOPMAIMOHHBIX TeXHO/I0THil. Perienne mpobjemM co3anus U WHTErPaIiu
nH(MOPMAIMOHHBIX PECYPCOB U TPOJIYKTOB JOJIZKHO CTATh HEOOXOJUMBIM YCJOBHEM Pa3BUTHS
MHOTHX CTpaH, B ToM uncie u Poccun. CtpeMuTebHOe pa3BuTHE TJIOOATHLHBIX WHMOPMAIINOH-
HBIX W BBIYUCTUTETBHBIX ceTeil BeJleT K M3MeHeHU0 (DYHIAMEHTAJBHBIX MapajurM odpaboTKn
JAHHBIX, KOTOPOE MOXKHO OXapaKTepU30BaTh KaK I1epexo/l K I0/JIepzKKe 1 Pa3BUTHIO pPaclipejie-
JIEHHBIX HHGOPMATMOHHO-BBIYUCIUTETBHBIX pecypcoB [1]. Texuosorun ucrnosb3oBanus pacmpe-
JIeJIEHHBIX UHMOPMAIMOHHO-BBIYUCIUTETHHBIX PECYPCOB MOJIYYAI0OT BCe OOJIBIINN IPUOPUTET B
nadopmarnmonnom obmiectse. [Ipu 3TOM HAOTIOTAIOTCA TTEPEXO/ K UCKIIOUUTETHHO Pacipese-
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JIeHHOI CXeMe CO3IaHms, O/ IepKaHns, XpaHeHnd PecypcoB! U cTpeMienne K BHPTYAJIbHOMY
eJIMHCTBY MOCPEJICTBOM IIPEIOCTaBIEHUsI CBOOOJIHOIO JOCTYIIA K JIIOOBIM pecypcaM CeTH depes
OoTrpaHUYeHHOE YUCTI0 ToUeK jgocTyna. [loctynupyerca nmpuaiun ¢hpOpMIPOBAHUS B pECYPCaX CETH
€JIMHOTO, MaTeMaTUIeCKN OJIHOPOJIHOTO T10JIsi KOMIBIOTEPHOH mH(pOpMAIi, KOTOPOe CIIOCOOHO
CTaTh YHUBEPCAJIHHBIM U MAITUHOHE3ABUCHUMBIM HOCHUTE/IEM JAHHBIX, YHUMDUIINPOBAHHBIX MPO-
rpamMuM ¥ T100aJIbHO PAcCTpe/IeJIeHHBIX BBIYUCIAUTEIBHBIX TPOIECcCoB [2].

Heobxoaumo paspaboraTh MexaHU3MbI, oDecrieduBaioniue Kak (pyHKIHOHUpOBaHUE OOIIeit
nH(GOPMAIMOHHO-aHATUTHIECKON paboUeil cpejibl, TaK U JOCTYII K HAyIHBIM pecypcaM U UX CO-
XPAHHOCTD, 9TOOBI pelraTh 3a/1a9u HHGOPMATUOHHO TOIePKKN HAYIHBIX UCCIeT0OBAHUN. DTH
BOITPOCHI TTPUOOPETAIOT OCOOYIO0 Ba)KHOCTH B 00JIACTU M3YyUEHUS SKOJOTHIECKUX CUCTEM, KOIJIa
pasMdHble TPYIIbI HCCaeI0BaTesedi (BeaeacTBue 0co0eHHOCTeN penraemMbIX pobJieM, a TaKkkKe
IPUPOJIBHI BOIIPOCOB, CBSI3AHHBIX ¢ OKPYZKAIOIIEil cpeioii), pas/eeHuble reorpaduvecku, 101xK-
HBI OCYIIECTBJISITH COBMECTHYIO padOTy, OOMEH JAHHBIMU U 3HAHUSMHU U KOOPJUHUPOBATH CBOU
JIERCTBUS C MEIbI0 ONTUMHU3AINN HCIIOIb30BaHIA HH(MOPMAITMOHHO-BBIIUCIUTE/THHBIX PECYPCOB,
CEepBUCOB U NMPUJIOKEHUMN.

Tecnoe koomepupoBanue nHGOPMAIMOHHBIX TEXHOJOTHH W HAYK O 3eMJje CIIoCOOCTBYeT TI0-
HUMAHWIO KaK TJI00AJBHBIX, TAK ¥ PETMOHAJIBHBIX TTPUPOIHBIX TPONECCOB, (POPMUPYIOMIHUX TTPH-
POIHYIO Cpeiy. 37ech nH(MOPMAIMOHHBIE TEXHOJIOTHH UTPAIOT OMPEIE/ISONYI0 POJIh B paspa-
060TKe 0a30BOil WHGPACTPYKTYPHI UCCIETOBaHUil, TO3BOJIAA YIEHBIM CKOHIIEHTPUPOBATHCS HA
UX 3aJa9ax, 1 00ecIevdnBaloOT CpeIy MyOauKanuii HaydHbIX pe3yabraTtoB B VHTepHeT. Cremyer
OTMETHUTD, UTO B HACTOSIIEe BpeMs cOOp JaHHBIX 00 OKPY:KaIoIIei cpeie 1 KOPPEKTHOE HCIIO b
30BaHUE MOJYYEHHBIX TaKUM 00pa3omM HAOOPOB JIAHHBIX NPUOOpeTaloT Bce OOJIbIlee 3HAUYECHHE.
Janubie 00 OKpYZKAIOIIEH cpejie 9acTo He3aMeHUMbl; OHH BCeTJia YHUKAJIbHBI (XOTs1 Obl, HAIIPH-
Mep, 10 BpeMeHH X mosydenus ). VIx ¢cb6op acto 06Xoaurcest odeHb goporo. 11o stum npuansam
OTPOMHYIO BaKHOCTH UMeeT 3a/iava MOJTyUeHus] MaKCHUMAIbHONW TOJIB3bI OT JAHHBIX, MOJTyYeH-
HBIX B pe3y/bTaTe KarKJI0TO HCCJIeI0BAHUA.

9T 3aja4n U Jieru B ocHOBY paspaborannoro B CO PAH mpoekTa mo co3gaHuio MHTEr-
PUPOBaHHOII cHCTeMBbI IIpejocTaBieHus hakTorpadudeckoit nHdOpMAIME U IPEIOCTABICHUIO
B 00'beINHEHHOE TI0JIb30BAHNE BBHIYUCIUTETLHOTO ¥ TO/II€PKUBAIOIIET0 000PY/IOBAHUS U MPO-
rpaMMHOTO obecrieuenusi, HeOOX0IUMOTO st IPPEKTUBHOTO JOCTYIIA K JAHHBIM — BUPTYaJlb-
HOiT cpeibl PaboTHI ¢ pecypcamu. Llenb mpoekTa — BHIOOP U OTpabOTKA TEXHOJIOT Ui, TpeTHa3HA-
YEHHBIX JIJIS HHTEerPAIuU paclpe/Ie/IeHHBIX 6a3 JaHHBIX HAOIIOAeHU, MOHUTOPUHTA, aHAIN3a U
MOJIETHPOBAHUS COCTOSIHUA SKOCUCTEM, UTOOBI U3y4YaTh U ITPOTHO3UPOBATHL HMPUPOTHBIE, COIH-
aJIbHbIE W YKOHOMHUYECKUE MOC/IE/ICTBYS, BHI3BAHHBIE KAK €CTECTBEHHBIMU, TaK W aHTPOTIOT€HHbI-
MU U3MEHEHUSIMH B 9KOCUCTEMAX, U pa3padaThiBATh PEKOMEH IAINH ¥ MOIX0Ibl K ONTHMAJIbHOMY
yIpaBJIeHuI0 (pYHKIIMOHUPOBAHUEM SKOCHCTEM.

B pamkax mpoekTa Tpe/oaraeTcs co3Jganne MuI0THON MOJIeJN BUPTYAIbHON cpejbl (pac-
npeJiesIeH Ol 6a3bl JJAHHBIX U MeTa aHHbIX ). OHA MOXKeT ObITh UCHOJIB30BAHA KAK OCHOBA JIJIs
CO3/IaHus pacupeeneHHoit nHHOPMAIMOHHONR BUPTYAJIBHON Cpebl ¢ MeJibio OOMeHa JTaHHBIME
(HAyKOEMKHMH pecypcaMu) JIJist HAy 9HbIX HCCIe0BAHUIT ¢ eIMHOl TOUKOii gocTyma (mopTauiom).
[Tpu sTom uHdpOpMaUOHHBII TTOPTaAJ OYJIET BHICTYHATh KaK:

® IEHTP AKKYMYJISANUA NWHGMOPMAIMOHHBIX PECYPCOB, 00eCIIednBAONINI UX EHTPATN30BaH-
HOE XpaHeHue W OlePATUBHYIO 00PabOTKY;

® IEHTD PErucTPAIUuU PACIPEIeTeHHBIX TH(MOPMAIMOHHBIX PECYPCOB;

3¢ dexTupras sKcmayaTanmus HHGOPMAINHOHHBIX PECYPCOB BO3MOXKHA TOILKO B TOM CIydae, KOTJa
OHU IIOCTOAHHO NOJJEPKMBAIOTCA aBTOPaMH, T.€. HAa OCHOBE TEXHOJIOIMU HCIIOJIb30BAaHUA PaclpejiesleHHbIX
nHMOPMAITMOHHO-BBIYUCIUTEILHBIX PECYPCOB, KOTOphIe moryunyn HaszBanue GRID-texwnomormii.
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® TOYKA JIOCTyNa K PacIpeeeHHBIM HH(MOPMAITMOHHBIM PECyPCaM;
® TIEHTD &/IMUHUCTPUPOBAHUS WHMOPMAIIMOHHBIX PECYPCOB;
e 1eHTpP cOopa U 0OPAbOTKU CTATUCTUKH UCIOJIH30BaHUS HH(POPMAIMOHHBIX PECYPCOB.

1. Moaeab BUPTyaJibHOM Cpeabl

[Touck gBasgerca Hanbosee BocTpeboBaHHON dyHKIHeH B nHdopMamunonaoMm obmectse. Ha ce-
TOJHANIHAN JeHb pa3paboTaHo OOJIbIIOE YUCIO0 BCEBO3MOXKHBIX MHCTPYMEHTOB, PEATH3YIOIINX
MOWCK B PA3HOOOPA3HBIX YCJIOBUSIX U € PA3JIAIHBIMA KpuTepusmu. OTMeTnM, 0JHAKO, 9TO (DyH-
JlaMeHTaJIbHAsI C TOUYKN 3PEHUsI TMOUCKa, MpodJeMa B PACIPe/Ie/IEHHBIX CHCTEMAaX — OTCYTCTBUE
CTAHIAPTHBIX MEXaHW3MOB KJIACCH(DUKAINN, KATAJOTU3ANUN U CUCTEMATU3AIUN PECYPCOB HE
MI03BOJISIET OCYIIECTBISITh TOUCK J0cTaTO9HO hdexTuBno [3]. Onun u3 BO3MOXKHBIX BapHaH-
TOB — CO3JIaHHE KOPIOPATHBHON CeTH, pecypchl KOTOPOIl YIOBIETBOPSIOT OIpeIeIeHHbIM IIpa-
BILJIaM, JIOIMYCKAIOIIUM HX aBTOMATH3MPOBAHHYIO aHAJTUTUIECKYIO 00paOOTKY.

Jpyras mpobjiemMa — 3TO HCHOJIb30Banue pecypca. VieanbHoil sBJIsieTcsi CUTyalusi, KOrJa
dopMaT coiep:KIMOT0 pecypca coBlaIaeT ¢ (hopMaToM, KOTOPBIH HCIIOIb3YEeT UCCIeI0BATEb —
HaIIpuMep, Korjga (hopMaT ONpejie/igeTcd CTAaHIApPTOM IpeJICTaBIeHUs MPEJIMEeTHBIX JaHHBIX
oIIpeieIeHHOM HalpaBJIeHHOCTH. TaKuMH cTaHgapTaMu, Hanpumep, gBiasiorca: SEGY — reo-
dusnueckue gannnie, FITS — acrponovmudeckue ganubie, SDF — xuvmuveckue panusie. OHaKko
ecan hopmaT pecypca He corjlacoBaH ¢ TpedyeMbiM (GOPMATOM, HCCIEI0BATENI0 TPUJIETCI CO-
3/1aBaTh WJIM UCKATh CPEJICTBA IpeoOpa3oBanus ¢opmaToB. B obiiem ke cjiydae penuTh 3Ty
33124y MOKa He TMPeJICTAB/IgeTCs BO3MOXKHBIM. TeM He MeHee OJHA U3 TeJieil paboThl — IIpeIIo-
JKUTh MEXaHN3M KOHBEPTUPOBaHUS (Ipeobpas’oBaHusi) PecypcoB U3 OJHOrO (opMarta JIpyroii,
npuYeM J0CTATOYHO OOIIHil, 9T0Ohl OBITH NMPUMEHUMBIM K OIPEJIe/IEHHOMY KJaCcCy PecypcoB
(HaTpUMep, JJIsT IKOJOTHIECKUX CHCTEM).

Cremyroniuii TOrHIecKuil mar — apToMaTu3anug (pyHKIUK TOJYIeHNd JAHHBIX U3 BHEITHIX
ncTouHUKOB. HecMoTps Ha cepBHCHBINH XapakTep, 3Ta (DYHKIUS COAEPXKUT HECKOJIBKO KOMIIO-
HEHTOB, TPEOYIOIINX OTIEJTHHOIl TEXHOJIOTHYeCKoi mpopaboTKu. Tak, HeoOXOIMMO OIpe/IeTUTh
MeXaHU3Mbl O0HApYyKeHusi (haKTOB OOHOBJIEHUSI WJIM TOSIBJIEHUSI HOBBIX PECYPCOB, OIPEJIE/IUTh
MpOILe/IyPy TOJIYyUYeHUs] PeCypPCoB ¢ yaeTom Tpedbyemoro ¢gpropmara.

BaMeTuM, 4TO Ipe/iTaraeMble pelleHus MOCTaBIeHHOI 3aaunl KeCTKO OPUEeHTHPOBAHBI Ha
KOHKDETHYIO MPEMETHY0 061aCTh U COOTBETCTBYIOTIHE €if MOJIE/N U CXeMbl JauubIX [4]. [pyroii
KJIACC aJbTePHATUBHBIX PEITeHN HMeeT XapakKTepHoro npeacrasutesss — Microsoft SharePoint.
JlaHHBII TPOYKT MPeI0CTaB/IsIeT CPeJACTBA 00MEHa JTOKYMEHTaMU W OPUEHTHPOBAH HA KOPIIO-
PATUBHBI 9JIEKTPOHHBIN JOKYMEHTOOOOPOT. 3/1€Ch OCHOBHOII €/IMHUTIEN MAHUILYISIIIUY SIBJISIETCST
dailsr, mpuueM ero cojepzxKuMoe CUCTeMOil HUKaK He aHaausupyercs. SharePoint mmeer cpej-
ctBa noep:kkun Web Services — TexHosiorun obMeHa c1a00CTPYKTYPUPOBAHHBIME JTAHHBIMU B
dopmare XML, HO He npejiocTaBsIeT JIOMOJHATEIBHBIX CPEJACTB, MO3BOJSIONINX Peaan30BaTh
MOJTHOIIEHHBI aBTOMATU3UPOBAHHBINT 0OMEH PA3HOPOIHBIMU JTAHHBIMU.

[Ipexk e uem mepeiiT K MOCTAaHOBKE 3aa4Ud, HEOOXOIUMO YTOUYHUTH OOBHEKT UCCIeTOBAHUSI.
K pesynbraTaM HaydHBIX HCCIEIOBAHUI B MEPBYIO OY€pe/Ib OTHOCSITCS:

— dannvle, TOTyIeHHbIE B Pe3yJIbTaTe HAYIHBIX MCCAEI0BAHUN, (DU3UIECKUX WJIM HATYPHBIX
9KCIIEPUMEHTOB U TIPe/ICTaBJeHHbIC B BUJIE 3JeKTPOHHBIX KOJLICKINH, JOKYMEeHTOB?, N300 pake-
HU, MHOTOMEPHBIX MACCUBOB U T. JI;

2K sToMy THIly JAHHBIX CJeJyeT OTHeCTH M pa3/M4Hble HAy4YHble MyOJUKAIMH KAK B I€YATHOM, TaK U B
9JIEKTPOHHOM BWJE, & TAKXKE TEPCOHAJIBHBIE JAHHBIE 00 YyYACTHUKAX KOPIIOPATUBHOW PAOOTHI.
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— ModeAu, OMUCHIBAIONINAE TPUHITUITHATbHBIE KOMIIOHEHTHI, CIIeNUMUKY U OTPaHIICHUSI IIPe/I-
MEeTHOIl 001acTH ¢ HeOOXOIUMOIl CTeleHbo JeTaan3anuu. Mogean aBaIsioTcsa ¢BOero poaa “Kap-
KacoM’ TpeIMeTHON 00J1acTH, KOTOPOMY COOTBETCTBYIOT JaHHbIE U B PaMKaxX KOTOpPOTo (hyHK-
[UOHUPYIOT AJITOPUTMBI;

— an20pUMMDBL, PA3pabOTAHHBIE /I PEIeHUs OIPeIeIeHHOTO KJIacca 3a7a4 B COOTBETCTBUI
C OTpeJIeIeHHON MO/IEJIBIO, T. €. BXO/IOM U BBIXO/IOM AJITOPUTMA SIBJISIIOTCS JTAHHBIE, COOTBETCTBY-
OIMe 3TON MOjen, a ero (GyHKIIMOHUPOBAHUE TTPOUCXOUT B PAMKAX OIPAHUYEHUN MOJE/n C
YUETOM €€ CIeruguKu.

[TepBoodepeHbIM OOBEKTOM HA TEKYIIHiT MOMEHT SIBISIIOTCS 0aHHbLE TIO TPUIUHE 0O0JIb-
MUX BO3MOYKHOCTEH J1/1s1 uX (hOpMaJIM3alui U aHaJIuTHIecKoit 06paborku. /lannbie MOryT OBITDH
IpPEeJICTABICHBI B BI/IE 3JIEKTPOHHBIX KOJIJIEKIIHiT, n300pazkeHnii, MHOTOMEPHBIX MaCCUBOB M IIP.,
B JIaJbHeIIeM 1eJ0CTHasd U CaMOJOCTATOYHAs €IUHUIA JAHHBIX, 00JIaaioIasd yHUKAJIbHBIM
neHTHhUKATOPOM, OyIeT Ha3bIBAThCS pecypcoM. BulaendroTces cieayoliue Oa30Bble KaTero-
pun JaHHBIX (PecypcoB):

® MabauHble JaHHDLE — PECYPCHI, OIUCHIBAIONINE MHOTOMEPHbIE MACCUBBI OJTHOPO/IHBIX JIe-
MEHTOB;

® OunapHvie darHvie — PECypPChl, COAepKaHne KOTOPBIX MpeICTaBIsgeT cOOOH TBOMIHBIN KO
¥ JIJIs TPOCMOTPA KOTOPBIX UCHOJIb3YeTCsl CHeNUaIn3npOBAHHOe TPOrpaMMHOe obecriedenue (Ha-
npuMep, U300pazKeHusi, 3BYKO- 1 BHUJICO3AIHCH);

o caabocmpyrmypuposartsie dartvie — PECypChl, COIEepPKAHNE KOTOPHIX MPEJCTABISET CO-
6oil ymopsiZIOUeHHY IO MOC/IeI0BATEIbHOCTD 9JIEMEHTOB (CTPYKTYPY) € allPHOPH 33/ IaHHON CeMaH-
tukoii (popmarom). Bamernm, 410 TAGAMIHBIM ¥ OHHADHBIM JIAHHBIM MOYKET COIyTCTBOBATH
CTPYKTYPHOE ONMHUCAHUE, ONpeJIeisionee ux crenuduky (MerajaHHble).

Karxknast kareropusi paccjianBaeTcsi Ha THUIBI PECYPCOB, MPUYEM KarKIbIil THI MOXKET CO-
JiepzKaTh HEeCKOJIbKO MOJATUIOB pecypcoB. Hampumep, kateropus “Bunapubie JaHHbIE” MOMKET
cojepzxKarh Tul “l300pazkeHus’, KOTOPBI, B CBOIO 04epeb, coaep:kuT moarun “@ororpacdun”.

OTmeTnM, 9TO MEXKIY TPeII0KeHHBIME DAa30BbIME KATETOPUSIMH PECYPCOB HET YETKHUX T'Pa-
uun. Tak, OuHapHBIE pecypchl B psje CIydaeB MOXKHO PacCMATPUBATh KaK TaOJIUYHbBIE JAHHBIE
(HampuMep, PacTpoBble H300paKeHusl) M KaK CJaG0CTPYKTYPHUPOBAaHHbBIE JaHHBIE (HApUMED,
BeKTOPHbIE n300pazkenus ). Kpome Toro, jobbie pecypebl JOIZKHbBI COMPOBOKIATHCS JTOTMOTHU-
TeJIbHBIME CBEJIEHUSIMU JIJIs UX CHCTEMATH3aIlin U Kjaaccudukannu (MeTaJaHHbIMK), KOTOPbIE
CJIeJIyeT OTHOCHTBH K CJIa0OCTPYKTYPUPOBAHHBIM jJTaHHBIM. COTJIACHO 3TOMY W JAPYyTUM CO00pa-
JKEeHUAM TepBOOYEDEIHON MHTepec I UCCAeTOBAHUS IPEJICTABISIIOT UMEHHO CJIa0OCTPYKTY-
pUpOBaHHbBIE JAHHBIE.

2. IlocTanoBKa 3ama4m

[TpuBemem HEOOXOIMMBIE ONpe/IeIeH sl /Il TOHUMAaHUsI IpejMera 3a1a9u [5).

Hayroemxuti pecypc sapiasieTcs MAeHTUGUIAPYEMON SJIEKTPOHHON CYITHOCTBIO W COMEPIKUT
OTITyOJIMKOBAHHBIE JAHHBIE, UMEMOININe HAYIHYIO MeHHOCTb. Kark bl HayKOeMKHii pecypc mpu-
HAJIEZKUAT OJTHOMY W3 UCTOIHUKOB.

Hemownux nipeacraisier coboil BHeNHIOW WHGOPMAIHOHHYIO cucTeMy (6a3y JaHHBIX, Ka-
TAJIOT, XPAHUJIUINE | T.11.), KOTOpPast COJEPKUT HAYKOEMKHE PECYPCHI.

Ob6Bexmo, BUPTYAJTbHON CPeJIbl SIBJISIIOTCS MEHTPAJBHON CYNIHOCTHIO BUPTYAJIHHONW CPEIBI.
OOBeKTHI CO/EepKAT CBEJIEHNsT O CYITHOCTSAX mpeaMerHoit obactu. Kaxk oMy o0bekTy MoKeT
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COOTBETCTBOBATH HECKOJIBKO PECYPCOB W3 PA3THYHLIX MCTOYHHKOB®. ITOCKOTBKY pecypehl m3
PA3HBIX MCTOYHHKOB MOTYT COIAEPXKATh MPOTHBOPEYHBLIE JAHHBIE 00 OJHOM OOBLEKTE, Pecypc
cJaeIyeT CUYATATh OIYOJMKOBAHHON eepcueli 00LEKTA, a HECKOJIbKO BEPCHil OJHOIO O0beKTa —
emetcnvmu pecypcamu. OOBEKT TOJIZKEH OTHOCUTHCS K OTPEJIeIEHHON KATerOPHH.

Kamezopuu 06beKTOB BUPTYAJIbHOI CpeIbl HCIONIL3YIOTCA 71 Onpeaeennsa (opmarta co-
OTBETCTBYIOIINX PECYPCOB, METOIOB UX 00paboTKu n oTobpazkeHus. CyIiecTBYIOT Tpu 6a30BBIX
KaTeropumu, Kazkjaasd U3 KOTOPBIX MOXKET COAEPZKaATH HECKOJILKO HO,Z[KaTeFOpI/Ifll QJIEMEHTHI KOJI-
JICKITN (,Z[OKYMQHTBI), MaCCHUBbBI JaHHbIX, Me,Z[I/Ia—O6'beKTbI.

Kamanoau comep:kat Bce 00BbEKTBHI U PECYPCHI, JTOCTYIHBIE B BUPTYaIbHOIl cpee.

Mojiesib BUPTYa/IbHON CpeJibl JI/Isi OOMeHa pe3yJibTaTaMu HAYYHBIX UCCJIeJ0OBAaHUI JIOJIZKHA
obecrednBaTh CJASAYIONYI0 GYHKUUOHAABHOCTND.

Hybarukauus HAYKOEMKULT PECYPCOB NOALIOBAMENAMY TOJIZKHA BKIIOYATH MPOTELYPbl PErU-
CTpaIui, MMEHOBaHWsI, AHHOTHPOBaHUs U onpe/ieienus popmara |2, 6]. AHHOTHPOBaHKE COCTO-
UT U3 YKA3aHUs OMUCATETHbHBIX METAJaHHBIX PECYPCa JIJId MeJeil ero CuCTeMaTH3alil 1 KaTaIo0-
ru3anuu. Oupeaenenne popMaTa 3aKII0YACTCA B YKA3aHUU CIIOCO0A U3BJIEUEHHS COIEPIKUMOTO
pecypca Jjisd ero MOCIeayIonieil aHaIuTu4deckoit oopaboTku min u3Menenunsa ¢dpopmara. Orme-
THM, 9TO BCE TIePEYnC/IeHHbIe eHCTBUS 1e1eCO00PA3HO BHITIOJHATE HE JIJIs KayKJ0TO PEcypca B
OT/IEJIHOCTHU, & TPYIIION JJIsT BCEX PECYPCOB OJIHOI KATeropuu OJHOTO UCTOTHUKA.

Anasumuneckan obpabomrka pecypcos NOMKHA BKJIIOYATH aBTOMATH3NPOBAHHBIE (DYHKITHH
AHHOTUPOBAHWS, OTIPEJIeJIEHUsI CMEYKHBIX PECYPCOB U ONPE/IJIeHNST PEJIEBAHTHBIX 00 bEKTOB. AB-
TOMaTU3MPOBaHHAasT (DYHKIUS aHHOTUPOBAHUS OCYIIECTBJISIET BHIOOPKY METaJIAHHBIX pecypca
U 3aIlUCHIBACT UX B COOTBETCTBYIONIUI KaTaJIOI BUPTYaJIbHON cpejbl. DyHKIMS Olpe/ie/IeHns
CMEKHBIX PECYPCOB COLJIACHO ONPEIeTeHHBIM KPUTEPHUAM OCYIIECTBIAET MOMCK CPeIU PEeCypPCoB
TeX, KOTOpPble COOTBETCTBYIOT MIEHTHYHBIM OObekTaM. DYHKIHsS OIpeIe/eHns peTeBaHTHBIX
00'bEKTOB OCYIIECTB/ISIET MOUCK OOBEKTOB, KOTOPHIE JIOTHYECKHU CBSI3aHBI JIPYT C JIPYTOM, Ha-
HnpuMep, MepPCcoHa SBJISAETCS aBTOPOM IYOJIMKAIIMU U COTPYIHUKOM OPTaHU3BAIINH.

Hocmyn x onybaukosaHHvbLM pecypcam JOTKEH BKIIOYATh B cedsd (DYHKINN 0TOOparKeHNsI
KATAJIOTOB 00bEKTOB U CBSI3AHHBIX C HUMU PECYPCOB, TIOUCK OOBEKTOB U PECYPCOB TI0 KATAJIOTY.
OcoOwiit uaTEpEC TIpeacTaBIsieT (PYHKIHUS KOHBEPTUPOBAHUSI PECYPCOB, KOTOPAsST MCIOIb3YeTCST
[P 3ampoce TOJIb30BaTeIeM pecypca B yKazaHHOM (hopMmare.

JLnst aemomamusuposarntozo GyHKUUOHUPOSaHUA cpedbl HEOOXOIUMBI (DYHKITIA MOHUTOPHH-
ra pecypcoB U aKTyaJIu3aIuu UX MeTaonucanuit, GyHKIUs yBeJOMICHU OTH30BaTE/IEH O MOSTB-
JIGHUHM HOBBIX PECYPCOB U OOHOBJIEHUH CYyIIeCTBYIOMUX, (pyHKIUs gucnerdepusanuu. OyHKimst
MOHHTOPHHTA BBIMIOTHSAET MPOBEPKY IMOSBIEHHS HOBBIX PECYPCOB B MCTOYHHKE, a TAK:Ke IPO-
BEPKY COCTOSIHHS PeCcypca, B YACTHOCTH OIpeIesseT ero JOCTYIHOCTL U (paKT OOHOBJIEHHS.
Ecnun obHOBIEeHHE pecypca UMEIO MeCTO, TO (DYHKIHMSA aKTyaau3alud MOIUMDUIHDPYET CBee-
HUs O pecypce, XpaHUMble B BUPTyaJibHO# cpejie. [Ipn 37oM HEKOTOPBIM MO IH30BATEISIM MOZKET
OBITH OTOCJIAHO YBEJIOMJIEHUE O TIOSIBJIEHUU HOBBIX PECYPCOB MJIM OOHOBJIEHUU CYIIECTBYIONINX.
BzaumogeiictBue 3tux pyHknumii, a TakzKe OTIIPABKY HOBBIX Wi OOHOBJIEHHBIX PECYPCOB 3aWH-
TePeCOBAHHBIM MOJIH30BATENSIM obecrednBaeT (pyHKIUS AUCIeTIePU3AIIIH.

Bupryansnas cpega goszkHa 00/1a0aTh CJIEIYIONUMA XaPAKTEPUCTUKAMI:

— pacnpedenennocms pecypcos. Pecypebl MOTYT pacmoararbCsa Ha reorpadudecKu yaaaeH-
HBIX CepPBEpaXx;

3B xauecTBe HambOTEE XaPAKTEPHOTO OOBLEKTA, KOTOPOMY MOTYT COOTBETCTBOBATL HECKOIBKO PECYPCOB W3
Pa3IMYHBIX UCTOYHUKOB, SABJISIOTCS IIEPCOHAJIbHBIE JaHHbIe. [lepcoHanbHble JaHHbIE — HEOTbeMJIeMas KOJLIeK-
WSl BUPTYAJBHON CPE/IbI, OHU HEOOXOIMMBI KAK MUHUMYM JIJIsi PETrJIAMEHTAIINN [IPAB W PA3TPDAHUYEHUS TOCTYTIA
K pecypcam.
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— NPOPAMMHAA PA3HOPOOHOCS pecypcos. Pecypehl UMEIOT pa3IuYHyI0 IPOTPAMMHEYIO IPH-
POy, T.€. OHH MOIYT XpaHUThCS Toj ymnpasienneM pasnudabix CYBJI u ¢dopmupoBaThes ¢
HOMOIIBIO PA3HBLIX AJTOPATMOB M UX peaar3aliii Ha pasIudHbIX A3BIKAX IPOrPAMMUPOBAHU;

— HECO2AACOBAHHBIE CTEMBL QaHHBLE U dopmambl pecypcos. Pecypebl MOTYT UMETh pas3/Ind-
Hble (popMaThl U ONMKMCHIBATDH JIAHHBIE B HECOTJIACOBAHHBIX MEXKJIy CO0OI cxeMax;

— pacuupaeman modess dannolx cpedu.. Heobxoammo obecrednTh BOSMOKHOCTD TEPUOITIEC-
KOT'0O BHECEHHd HOBBIX IMOAJECPZKUBACMbBIX CXE€M JaHHbIX, OIIUCBIBAIOIINX HAYKOEMKHUE PECYPCHI;

— unmeponepabesvbHOCMb cpedul U OMEPLIMOCTG UCNOALYeMbLT cmandapmos. OCHOBHOI
byHKIMER Cpeabl ABIAeTCI B3aUMOIEHCTBIE ¢ BHEIIHUMHI CUCTEMAMU;

— adanmupyemocms K mpebosanuim noivzosamenet. BoOSMOXKHOCTD IPEIOCTABIATD MOJIb-
30BaTENI0 PECYPCHl B COOTBETCTBUU C €r0 TPEeOOBAHHUS.

3. Cxema (pyHKIITMOHUPOBAHUSI

Paccmorpenne TpeboBaHUil 1 XapaKTepUCTUK BUPTYaIbHON CpeIbl YKa3bIBAeT MIPeXK e BCero Ha
HEOOXOIMMOCTh Pa3pabOTKH TEXHOJOTHYECKOTO PeIleHusi, KOTOPOe MO3BOJUT COBMECTUTH pa3-
HOPO/IHBIE MOJIE/I M CXeMbl JAHHBIX U B3aUMOJEICTBOBATL ¢ UCTOYHUKAMU TIO €JIMHON yHU(DU-
mupoBaHHOil cxeme. Ha Tekymuit MOMEHT M3BECTHBI TPU TEXHOJIOTHH TOI00HON YHUDUKAINN:

— mpoToKOo Z39.50;

— mporokos X.500 (LDAP);

— CORBA.

Hamnbosree npucnocobeHs! 11 pellieHns OCTaBIeHHOIl 3a1a4n mpoToKoIbl Z39.50 m LDAP.
[Iporokon 7Z39.50 mpeamaraer caeayrolnue BO3MOKHOCTH. Abcmpazuposartas modesv cremol
0aHHYLT TIO3BOJISIET OCYIIECTB/ISITH OOMEH JaHHBIMEU 0€3 NMPHUBSI3KH K KOHKDPETHOI cxeme. A6-
CMPa2UPOBAHHAL MOJEAL NOUCKE TAT BO3MOKHOCTH OCYINECTB/ISATH MOWCK B PA3HOPOIHBIX Oa-
3aX JaHHBIX. [IpH 9TOM B paMKax CyIIeCTBYIOIINX peasm3anuii nporokoa 739.50 [7| npemy-
CMOTPEHBI MeXaHU3MbI MPeoOpa30BaHUS JAHHBIX M3 IPEIMETHBIX CXeM B aOCTPAKTHYIO CXEMY
npotokoaa 739.50. CiaemoBaTeibHO, TpOTpaMMHOe obeciiedeHne Ha OCHOBe MpoTokosa Z39.50
MO3BOJISIET OPTaHU30BaTh CTAHIAPTU30BAHHBIN JIOCTYT K PA3HOPO/IHBIM PACIpe/ie/IeHHBIM Oa3am
nmauabix. [Iporokon LDAP npemiaraer mumpokunit HabOp WHCTPYMEHTOB J1jist pabOThHI ¢ HepapX-
YEeCKUMH JIAHHBIMHU, KaTaJOraMi U CIPABOYHON MHMOpMaIneid, KOToOpble HeOOXOMMBbI MPeXK e
BCEro J/isi BHYTpeHHero (pyHKIMOHUPOBAHUSA BUPTYaJIbHOW Cpejbl U BeJICHHS HMePCOHATbHBIX
JaHHBIX. B Ieagax 3Toro mpoekra MozKeT OBITh MCIOJIL30BaH KopHoparuBHbINA Kartaaor LDAP
Cubupckoro ornenenns PAH [8].

[IpunnunuanabHas cxeMa (DYHKIIMOHUPOBAHUSI BUPTYaJbHON Cpejbl NpuBejeHa Ha puc. 1.
Bupryanbuast cpeia coctout peectpa 00beKTOB M PeCypCcoB, OCHOBHOTO cepBepa 739.50, HecKoIb-
KX (DYHKIUOHAJIBHBIX MOJyJIell, a TakzxKe web-untepdeiica ¢ nyOJMIHBIM U aMUHUCTPATUB-
HBIM pa3/ie/laMi JIJIs JOCTYIIA K Pa3JTHIHBIM (DYHKIUAM cpeabl. [l KazK10ro HCTOUYHUKA YCTa-
HABJIUBAETCA OT/IENbHBIN cepBep Z39.50, KOTOPHIi ocyIiecTB/IsgeT Mpeobpa3oBaHue JAHHBIX U3
CXeMbl HCTOYHHUKA B aDCTPAKTHYIO CXeMY JTaHHBIX.

Kak i1t MOJ1yJIb BUPTYaJIbHOI CPeJibl COOTBETCTBYET OJIHOMY M3 YKAa3aHHBIX BBIIIE TPeOO-
BaHUIl U peajim3yeT cjieayionue QyHKIUN.

1. Moaysn ynpasiienusi CTpyKTypOil KaTajoroB pecypcoB:

— CO3/IaHue HOBOT'O KaTaJIora;

— MoauUKaIKSg CTPYKTYPhI KAaTaJIo0ra;

— n100aBJIeHIEe HOBOT'O MCTOYHUKA.
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Puc. 1. llpunarnunuasbaasa cxema pyHKIMOHUPOBAHUST BUPTYAJIHHON CPEIbI.

2. Moayan aHaauTH4IecKoit 00paboTKH pecypcoB:

3arpy3ka MeTaJaHHBIX Pecypca B KaTajor W3 HCTOYHUKA (AHHOTHPOBAHHUE);

OOHOBJIEHHE MeTadaHHBIX PeCypCa B KaTaJiore u3 MCTOYHUKA;

MTOUCK CMEKHBIX PeCypPCOB;

IOUCK pPeJIeBaHTHBIX 00'BEKTOB.

MOUCK M MPOCMOTP OOBEKTOB;
MPOCMOTP MeTaJaHHBIX Pecypca;
3arpys3kKa pecypca U3 UCTOUYHUKA.
Moynu KOHBEPTHPOBAHUS PECYPCOB.
Mopmynu nucnerdepus3arium:

MOHHATOPHUHT PECyPCOB;

AKTYaJIM3aIysl CBeJIEHN O pecypcax;

OIIOBeleHUEe 110JIb30BaTesIeil;

. Moaynun orobpaskeHust COAEPKUMOTO KATaJIOTOB:

aBTOMATHU3WPOBAHHAS OTIPAaBKa KOHBEPTHPOBAHHBIX PECYPCOB.

O1HO# M3 OCHOBHBIX OIIPEIE/ISIONINX COCTABIMIONUX J11d (DYHKIIHOHAIBHOCTH 000N MH-
dbopMaIoHHO#T cHCTEMBI SIBIISIETCST €€ MOJIe/Ih TIPEIMEeTHOT 001acTi (CI0BADH, JIOTHYECKAs CXe-
Ma — OCHOBHbIe CYNIHOCTH B3auMocBsin). [locrpoenne ciaoBapeii MOKeT ObITh YACTHIHO aBTO-
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MaTH3UPOBAHO (9], HO B IEJIOM — 3TO JOCTATOYHO GOJIbINast paboTa, 0COOEHHO JIJisl 3a/1a9 aHa-
JINTUYIECKON 00paboTKu pe3yabraToB. Ha HavabHOM dTane (hpyHKIMOHUPOBAHUS BUPTYaJIbHOIT
CpeJbl MOJETb IpeIMeTHONH 001acTu /i (PUKCUPOBAHHBIX CXeM JAHHBIX MOXKeT OBITH 3a/IaHa
Ha YPOBHE caMUX aaropurMoB obpaborku [10, 11].

JLst Kak 1070 KaTajora HeoOXOMMO OIUCaHue ero abCTPaKTHO cxembl JaHHBIX. [[j1s ompe-
JIeJIEHUsI CMEYKHBIX PEeCcypCOB CJie/lyeT TPOU3BOJINTH CPAaBHEHWE CBeJEHUit 0 pecypcax B ab-
CTPaKTHOM cXeMe JaHHbIX. Kpurepuem cMe:KHOCTH ABJSIETCS TIOJTHOe COBIIA IEHIE BCEX CBEIeHUI
WM YACTUYIHOE COBIAJIEHNE JIJIs CIENNATbHO YKA3AHHBIX T0JIel (TaK HA3bIBAEMBbIil YHUKATHHbIH
KJIIOY).

Mexanu3m ompejiesieHnsi peJIeBAHTHBIX 00BEKTOB 00JIee CJIOKEH, YeM HAXOXKJIEeHIe CMEYKHBIX
pecypcoB. Ero maes cocrout B TOM, 9TO (PaKTHIECKH PECyPC MOYKET OMHUCHIBATH CBEJIEHUs HE
TOJILKO 00 0/THOM 00BeKTe, HO U O HeCKOJIbKUX. Hanpumep, pecypc, ONMUCHIBAIONITIT Ty0THKAIIHIIO,
COJIEPKUT TaK:Ke cBeJeHus u 00 aBTopax. Takum oOpa3oM, MpH OIMUCAHUHE abCTPAKTHOI CXeMbI
JIJIST pecypca HeoOXOIUMO OIpPeJIeTUTh ero “‘COOTBeTCTBHE” He OJTHOMY, & HECKOJBKUM 00beKTaM
BUPTYAJILHONU Cpejibl.

HawubGo.tee ciioxkHOM 3a/1a4eit siBjisieTcsi pa3paboTka Mojeseil 1 cpeicTB KOHBEPTAIMU Pecy]p-
cOB B (popMaT JIAHHBIX, 3alPOIIEHHBI TT0/Ib30BaTeeM. B paMkax rnepBoit urepaiuu pa3paboTKu
BUPTYAJIHHON CPEIbI MOXKET OBITh PeaJn30BaH CAEAYIOMNI MEXaHU3M — B KA4€CTBE BBIXO/IHO-
ro popmaTa mpejcTaBIeHUs JAHHBIX B abcTpakTHOH cxeme 739.50 mcrnob3oBaTh g3bIKk XML.
[TocpeacTtBom s3bika XSLT manubie n3 6azoBoro XML-dopmaTa MoryT OBITH Ipeobpa30BaHbI B
Jioboit apyroit popmar XML-cemeiictBa. Takoe perienue, ¢ 0HO CTOPOHBI, SIBJSIETCS HETPY-
JIOEMKHUM, a C JPYroif — B CHJIy pacipocTpaHeHHOCTH si3bika XML moreHnmuaibHO TO3BOJISIET
HMOKPBITH OOJIBITIOE THCJIO BAPUAHTOB MCIIOIb30BAHMS.

4. CucremaTu3aliisg 1 OTOOP pecypcoB

OHOM 13 BayKHEHIINX 3,129 MPOEKTA STBISETC 3a/1a9a aBTOMATH3AINN MTPOIEcca 0TOopa omyo-
JINKOBAHHBIX B BUPTYAJILHOI Cpejie PecypcoB, KOTOPhIE MOTYT HMPEACTABIATH HHTEPEC /s KOH-
KPETHOI'O UCCJEI0BATE s WM TPYIIIH COBMECTHO paboTaromux nccaeaopareneit. s pemrenns
9TOI 3aJauM Ipe//IaraeTcs aJrOpUTM, OCHOBAHHBIN Ha YCTAHOBJEHUH MEPBI CXOJCTBA MEZKITY
HOBBIM PeCypcoM (JOKYMEHTOM) W paHee OTOOPAHHBIMHU JOKYMEHTaMH. PaccMOTpUM JIaHHbII
AJICOPUTM Ha TpuMepe pabOThI ¢ JTUTEPATYPHBIMU UCTOYHUKAMU U myOankamusavu. [1o cpaBre-
HUIO C IPYTUMH PecypcaMu BCIEACTBUE CBOeH OYeHb ¢J1aboil CTPYKTYPHPOBAHHOCTH 3TO HANOO-
Jiee CJ0KHBI 00beKT BUPTYAJIHHON CPEIbl.

Y KaxKJI0r0 MCCaeI0BaTeNsi 38 TOJAbl ero paboThl oOpa3dyercst KaproTeka Oubdnorpaduaec-
KUX OIMMCAHUN cTaTeil, KHUT U T.]I., IPEJICTABISIONUX s Hero uHrepec. OCHOBHO# KpuUTepuii
X 0TOOpa — JIMIHBIE HHTEepechl yueHoro. B HacTogmee BpeMsa TakKne KapTOTEKH XPAHSITCS, KaK
MPABUJIO, HA JIEKTPOHHBIX HOCUTEISAX. JTO MO3BOJSIET CO3/IaBATh HHTETPUPOBAHHBIE KAPTOTEKN
myTeM OObeINHEHHST PECYPCOB COBMECTHO PabOTAMOIINX HCCIEI0BATEIEHH.

CyTh mOIX0OJa COCTOUT B TOM, 9TO KayKJIOMY JOKYMEHTY COMOCTaBJISIeTCs ero mH(OpMa-
IUOHHBIN 00pa3, BBIUUCAIEMBI HAa OCHOBE METAOIUCAHMWil, MOJYIeHHBIX NPH aHHOTHPOBAHUH
(kaTamoru3aiym) JOKYMEHTa U ero 6uGIHorpaudeckoro OmuCaHusI.

KonuyecTBeHHAsT XapaKTePUCTHKA MePbI CXOJCTBA BBIUHUC/JIAETCS IO IIPaBUIaM pabOTHI C
HOMUHAJIbHBIME IIKaaamu. OHAKO Ha TPaKTUKe BBUIY HEIOJHOTH OMOHOrpadpuiIecKux Omu-
CaHMil 1eeco00pa3HO OCYIIEeCTBIAThH KOOPAWHATHOE WHIEKCHpOBaHUe J0KyMeHTOB. CyTh ero
COCTOWT B TIOJICYeTe KOJIMYIECTBA BXOK/IEHNUI B TeKCT (AHHOTAINIO, 3ar0JIOBOK) JOKYMEHTA TaK
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HA3BIBAEMBIX JIECCKPUIITOPOB, T. €. JIEKCUIECKUX eJUHUI] HH(MOPMATIMOHHO-TIOUCKOBOTO A3BIKA (CO-
BOKYITHOCTb CHCTEMATU3UPOBAHHBIX IO CMBICJY JECKPUITOPOB BKYIIE ¢ SKCILTUIIUTHO BBIPAYKEH-
HBIMU CMBICJIOBBIMH CBSA3IMHU MeK/Iy HUMU HA3BAHA Me3aypycom, TOTHEe, HOPMAMUSHBLM Me-
3aypycom). BaxKHO OTMETHTbH, YTO JECKPUITOPAMHU MOTYT OBITh HE TOJBKO OT/eJbHbIE CJIOBA,
HO U CJIOBOCOYETAHUS.

C ucnoib30BaHueM JeCKPUIITOPHOTO CJI0BaPst PeIMeTHOI 06J1acTu (MeToiKa ero Co3/1aHus
Ha OCHOBE MPEJIMETHOTO YKa3aTe s TeMATUIECKOl SHITUKIIONEINH TOAPOOHO n30KeHa B [9]) aB-
TOMATUYECKH BBIYUCISIETCS KOOPANHATHBIH WHIEKC JOKYMEHTA, T. €. J0JI BXOXKIeHUH KaXKI0r0
JeckpunTopa B Tekct. /lanee, ¢ yueTrom mHMOpMAUI 0 TOM, K KAKOMY pazfeny KJaccuduka-
TOpa OTHOCUTCSI TOT WJIM WHOM JIeCKPUNITOD (IPUYeM Bec JeCKPHUIITOPOB 3arjiaBusi 60JIbIe Beca
JIECKPUTITOPOB aHHOTAINN ), TPOBOIUTCS aBTOMATHYeCKas KJIaCCHpUKAIMS JOKYMEHTA OJHUM
WU HECKOJBKUMHU KOJIaMU KJIacCupUKaTopa.

3aMeTnM, 9TO M3JI0KEHHBII aJTOPUTM U3MEPEHHs Mepbl CXOJCTBA MOYKeT ObITH TMOJOKEH B
OCHOBY HEKOTOPOi 3KCTIEPTHOI CUCTEMBI, 0014 /TAI0Ieli OTpe/IeIEHHBIMU TPO/TYKITMOHHBIMHA MTPa-
BujIaMu. Tak, 3HaUYeHUs] BECOBBIX KOIDMPUIIMEHTOB TITKAJI HPU TOJICYeTe MePhl OJIN30CTH MOZKET
OTIPEIE/IATHLCH TPENOaraeMoil alloCTEePUOPHOI JTOCTOBEPHOCTHIO JIAHHBIX COOTBETCTBYIONIEH
mkasel. Hanpuvep, nosHoe (win gaze “nodru nosiHoe”) coBlajieHne 3HaveHnii arpubyra “aB-
TOPBI” IOKYMEHTAa ¢ MPOEKIneil MHOZKECTBA TOKYMEHTOB 00Jiee BECOMO B CJIydae, KOTJIa KOJTImde-
CTBO 3HAYEHWI ITOr0 arpubyTa B JOKYMEHTE JIOCTATOYHO BEJIUKO (IO CPABHEHUIO CO CJIYUAeM,
KOIJIa JIOKYMEHT MMeeT BCEro OJHOrO aBTOpa). B Takoill CHTYAIMH MBI MOYKEM YBEJIUIHBATD
3HAYEHHE COOTBETCTBYIOMIETO BECOBOIO KO3 DUIMEeHTa ¢ 0JJHOBPEMEHHBIM TPOIOPIHOHAILHBIM
yMeHbIeHneM apyrux kodgduiueraTor. Vcnomn3ys Te nin nHble KBAHTUIN HA MHOYKECTBE 3HaA-
YeHUil Mep CXOJCTBA KOJIJIEKITUN HOBBIX IOKYMEHTOB, MBI MOZKEM PAHZKHUPOBATH ITH JOKYMEHTHI
0 “CTeleHN MHTEePeCHOCTH .

5. Nndopmanmmonnas cpeaa
“Armocdepnbie aspo3osn Cubupn”

Cernp UnTepner, mpemsocTaBisionias MOCTOSHHBIN, B PeXKUMe PeajbHOr0 BPeMeHH, JOCTYI K
pa3/IMYHbIM 0a3aM JaHHBIX, CHOCOOCTBYET MH(MOPMAIMOHHOMY OOECIEYEHUIO0 HAYYHBIX UCCJIe-
JOBAHUI.

B reuenune noceauux 15 et cnenuasnuctsl nacturyToB Cubupckoro oriesnenus PAH (Mn-
CTUTYTa XUMUYECKOH KUHETUKHU W ropenus, VIHCTUTyTa HeopraHmdeckoit xumun, JIummosioru-
YeCKOTO MHCTUTYTa, VIHCTUTYTa BOJHBIX W KOJOTHUecKuX mpodsem, Kemeposckoro, Kpacuo-
sipckoro, HoBocubupcekoro 1 ToMCKOro HayIHBIX IEHTPOB) TIPOBOJMIIN B TIOJIEBBIX U CTAIIHOHAD-
HBIX YCJIOBHSIX Pery/isipHble U3MEpPeHHs BPEMEHHBIX XapaKTepucTuk arMocdepsl. Monutopun-
roM OBLTH OXBadeHbl TeppuTopuu 3amagaHoi u Bocrounoit Cubupu, Anraiickoro n Kpacuosp-
CKOT'O KpaeB, a TakxKe Apkrudecknii bacceitn Poccun. 9ToT orpoMHubIil 00beM 9KCIIepUMEHTATh-
HBIX JAaHHBIX HEU3MEPUMO PaCHIUPUJI U BO MHOI'OM U3MEHUJI CYIIECTBYIOIIUE NPDEACTABJICHUA O
BJIMSTHUU WHJIYCTPHAJBHBIX MEHTPOB HA OKPYZKAIONIYI0 cpejy peruona. l3ydenue mpobJiembi
FI[O6a.HbeIX U3MEeHEeHU Opr}KaIOH_[eﬁ Cpeabl 1 TEXHOI'€HHOT'O BJIMAHUA Ha HEE€ MHAYyCTPpHAJIb-
HBIX IIEHTPOB BBI3BAIO HEOOXOIUMOCTh KOMILIEKCHOIO cOOpa HeoOX0auMoit nH(OpMAIUT, B TOM
qucsie u mo arMocdepHbiM aspo3oaam (AA). TIpu 5T0M TPOBOAWINCH U3MEDEHHUs UX MACCOBOii
KOHIIEHTPAIIUU, MHOT03JIEMEHTHOI'O COCTaBa, COJAEPrKAHUs OPTaHUYeCKOr0 W HEOPTaHMIECKOIO
yIJIEPOJa, a TaKyKe PEerncTPUPOBAJIACh MPOCTPAHCTBEHHO-BPEMEHHAs] JIWHAMHUKA XUMHUYECKOTO
COCTaBA.
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Jlo HetTaBHETO BpeMeHH BCe 3TH JaHHBble W HH(MOpMAIHs XPAHUIUCh HA OYMaKHBIX HOCHTE-
JIIX: B BUJe 3amnuceil B pabouux KypHa/aX, HA JIEHTaX CaAMOIHCIEB W (OTOILIeHKAX, Jabopa-
TOPHBIX OTYeTaX M HAYYHBIX MyOaukamusax. K cokajieHuio, BeCh 3TOT MEHHBIH SMIUPUIECKHiT
MaTepuaJ ObLIT JOCTYIIEH TOJHKO er0 BJIAJIEIbIy U, KAK MPABUIO, TEPSJICSI C YXOJI0M XO3sHWHA.

Db PHeKTUBHOCTD UCIHOB30BAHUS OTPOMHOIO 00beMa, SMIUPHIECKOl HHMOPMAIMH MOZKET
OBITH MOBBINIEHA 3a CYET Pa3pabOTKH, PA3BUTHA U UCIOJIH30BAaHUS MWHMOPMAIMOHHBIX TEXHO-
JIOTHUil, HA OCHOBE CO3JIaHUsI KAK HOBBIX CIEIHAJTH3UPOBAHHBIX MOJIeIeil, OPUEHTUPOBAHHBIX Ha
pelienne OTHOCUTEIHHO Y3KUX KJIACCOB 33/1a49, TaK W MyTeM COBEPIIEHCTBOBAHUS TEXHOJIOTUI
OpraHU3aAIMK MPOIECCa XPAHEeHUsT 1 00PAOOTKU JTAHHBIX C UCIIOIH30BAHUEM CYIIECTBYIOMIAX Me-
TOJAOB W MOJEJIEN.

B s1tux ycioBusax kpaitHe HeOOXOIUMO BBIPAOOTATh M MOCJEJI0BATETHHO Peaan30BaTh €/1d-
HYI0 nH(GOPMAIMOHHYIO TOJTUTUHKY, 00€CIIeYnBAOINLYI0 pa3BuTue u 3H@MEeKTUBHOE UCTIOIH30BAHNE
COBpPEMEHHBIX HH(MOPMAIMOHHBIX TEXHOJIOTHH 1 HH(MOPMAIMOHHBIX pecypcoB. BarkHoil 3a1aqeii
B 00J1aCTH TIOBBITIIeHUsT 3D MEKTUBHOCTH UCIOJIb30BAHUSI PETHOHAIBHBIX NH(MOPMAIIMOHHBIX Pe-
CypCoB gBjsieTcs (hopMupoBaHue enHoit HHMOPMAIMOHHOI Cpe/ibl, KOTOpasl J0JI?KHA BKII0YATD
JIB& OCHOBHBIX KOMIIOHeHTa. [lepBhIit 06ecmeunT MeToM0I0rnIecKyio Oa3y XpaHeHnd, 00padOTKY
U aHa/u3. JTO MOJEN CUCTEM, IPOIECCOB U 3a/1a4 TpeMeTHOH obactu. Bropoit npeacrasiisi-
eT cobOil TeXHOJIOTUYECKYI0 0a3y MOJEINPOBAHUS B BUJIE PACIpPeIeIeHHO MHTErpUpPOBAHHOMN
nHGOPMAIIMOHHO-BBIYUC/IUTEIHHON CPEJIbl, TIO3BOJISIONIEN peajn30BaTh ITH MOJETN W Pa3pe-
muTh paboTy ¢ HOMH JIOCTATOYHO TIHPOKOMY KpPYTy ToJb3oBaTeei [11].

JIns1 penrenus mMoCTaBIeHHOR 3a1a41 HEOOXOIUMO, BO-IIEPBBIX, Pa3pab0TaTh MOIXO0IbI H TeX-
HOJIOTHH, 00€CTIeTNBAIOIINE BUPTYAJTHHYIO HHTETPAINIO OMMCAHUIT PA3HOPOIHBIX HHMOPMAIINOH-
HBIX PECYPCOB, PACIIOIOKEHHBIX Ha CepBepax Pa3IuIHBIX OPTaHu3aIuil, B € InHYI0 623y JaHHBIX
HA OCHOBE OTKPBITHIX MEK/IYHAPO/IHBIX CTAHIaPTOB, BO-BTOPBIX, CO3/IaTh CUCTEMY OA30BBIX IO-
HATHIT 7711 OMMMCAHUSA JIEKTPOHHBIX KOJLIEKINNH aTMOCcepHBIX a’3p030Jieii, B-TPeThUX, MOCTPO-
UTh HHMOPMAITMOHHBIE MOJIETN OMUCAHUN MUKPOMU3INIECCKAX U XUMUIECKHX XapPaKTEePUCTUK HA
OCHOBE Pe3y/IbTATOB M3MEDEHUsI XaPAKTEPUCTUK aTMOChEPHBIX a3p030Jeil pas3jmdHoil mpupo-
Jibl. JI71st 9TOTO CteyeT mpoBeCTH aHAJN3 TEXHOJIOTHIl MCHOJIb30BAHUSI, XPaHeHusI u 00padbOT-
KI JJAHHBIX, TIOCTPOUTH MOJIEN CBSA3eH OMOTEOXUMUYIECKUX IUKJIOB ¢ (paKTopaMu (DU3NIECKOi
cpeJibl, 000CHOBATH NH(MOPMAIIMOHHYIO OE30IMACHOCTh B3AMMOIEHCTBU TOIb30BaTe el KoHpu-
JIEHITHAJIbHOCTD, TeJIOCTHOCTh U JOCTYITHOCTH. CoBpeMeHHbIe VIHTepHEeT-TeXHOIOTUN TTO3BOIAI0T
I0-HOBOMY OPTaHHW30BBIBATH XPAHWJININA JAHHBIX U JOCTYT K HuM [12].

Ana/im3 cymecTBYOMEro coctosinus ¢cbopa, XpaneHusi 1 00pabOTKH Pe3y/IbTaTOB U3MEpeHHil
XapaKTepHCTHK aTMocdephbl MOKa3biBaeT, 9To paszandabivu opranm3anuavu CO PAH cosmaror-
cs coOCTBeHHBbIE WH(MOPMAIMOHHBIE KOMIIbIOTepHBIe cucTeMbl. OHU pa3pabaThIBAIOTCS, BHEIPSI-
10TCs 1 (PYHKIMOHUPYIOT, KaK MPaBMJIo, Jijisi cedst, pa300iieHHo, 6e3 KOOPANHAIIMN U COTJIaco-
BaHUs C KeM-JIMOO CTPYKTYPbBI, COjiepzKaHus crocoOoB u (hopMaToB XpaHenus: wHdoOpManum u
JIOCTyTIa K Hell. DTO NPUBOAUT K JyOJUPOBAHUIO PAOOT, M3OBITOYHOCTH TEPBUIHON nWHMOPMA-
1K, MHOTOKPATHOMY €€ BBOJLY, TPUBOJSIIEMY K HApPYIIEHUIO ee IEeJJOCTHOCTH U HU3KOM JI0CTO-
BEPHOCTH, 3HAYUTETHHOMY VIOPOXKAHUIO PAa3pabOTOK U IKCILTyaTalluu cucTeM. BegoMcTBeHHAA
Pa300IeHHOCTh 3aTPy/IHseT 0OMeH nH(pOpPMaIHeil u JOCTYI K Hell, 9TO OCI0KHsIeT HH(pOPMA-
MUOHHOE O0ecIievueHne 3anHTEPECOBAHHBIX JIHII.

Crnemuanuctsl VHCTUTYTAa BBIYUCIUTENBHBIX TeXHOJOrUil u VIHCTUTYTa XUMUUYeCKO# KuHe-
tukn u ropeans CO PAH paspaborann nadopMamuoHHy0 MOAEIb I CTPYKTYPY MeTaJaHHbBIX,
UCIOIB3Ys 0000IIEeHHBII TOAXO0T /11T (DOPMUPOBAHUS U 3aI0THEHUS BXOIHBIX JAHHBIX, BKIIOYAS
X YHUDUKAIWIO ¥ CBSA3H JJIsi CO3JaHUs HOBOM WH(OPMAaIMOHHO-BEIYUCINTEIHHON CHCTEMBI, —
ariac “Armocdepnbie aspozosn Cubupn” (http://web.ict.nsc.ru/aerosol/).
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A atlas “Atmespheric acrosols of Siberia” - Microsoft Internet Explorer
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Puc. 2. Atnac

“Armocdepubie aspozosm Cubupn’.

B s10it nporpamMMHuoit cucteMe akKyMyJIUPYeTCs BeCh HAKOILJIEHHbBIH JI0 HACTOSIIET0 BpeMeH!
IMIUPUIYECKUIT MaTepuaJi, odecriednBas pereHne pa3/jndaabiX 3a/1a4 B objiactu cbopa, oopadboT-
KU ¥ yOJuKanuu cBejiennit 06 arMocepHbIX adpo30/sax. Baxknoit 0COOeHHOCTHIO CO3/IaHHOM
nH(GOPMAIMOHHON CHCTEMBI SIBJISIETCS KOJIEKTHBHAS PadOTa ¢ apXUBAMU JAHHBIX.

Arnac pemaer pa3andHble 3a1a91 B 001acTH ¢6opa, 00pabOTKU U MyOJHKAINE CBeIeHuil 00
aTMOChEpPHBIX a’3PO30JIX, TaKnue Kak:

— nobaBJieHHe, XpaHeHne, peJlaKTHPOBaHMe HCXOIHBIX JAHHBIX 00 aTMOC(hEpPHBIX a’dpPO30-
JIFX, BKJIIOYas MPOIEyPhl aBTOPU3AINK TOIH30BaTe el 1 OrpaHuYeHne JIOCTYIa K Pa3IuIHBIM
nH(GOPMAIMOHHBIM CTPYKTYPaM;

— peanuzanus GYHKIHI MaTeMaTHIecKoil 00pabOTKI JAHHBIX O XUMUYIECKOM COCTaBe adpo-
30J1€di (CTATHCTHYECKHE XaPAKTEePUCTUKH, KOPPEJISIUOHHBIH 1 (DAKTOPHBIH aHAIN3 BPEMEHHBIX
DSAJIOB 1 JID. );

— paszpaboTka web-unTepdeiica 11 0TOOparkeHnusT HCXOTHBIX JJAHHBIX U Pe3y/IbTaToB 00pa-
00TKHM, BKJIFOUYAsT TaOJIMIHOE U Tpadudeckoe mpecTaB/IeHue;

— B web-uHTepdeiice 1 Ha YPOBHE JJaHHBIX Pean3aIius MO/IIePKKHA PYCCKOTO U AHTJIHHCKOTO
A3BIKOB.

Nudopmarmonnas cucteMa MpeIoCTaBAsIeT He TOJIbKO CPeJICTBA XpPaHEeHHUd JTaHHBIX, BU3ya-
JIN3AIMUIO UX 3aBUCUMOCTEN OT BpeMeHN B Ta6ﬂI/I‘{HOM n FpaCbI/ILIeCKOM BUJae, HO 1 BOBMO2KHOCTbH
O6pa6OTKI/I JAaHHBIX CHIENUAJIU3UPOBAHHBIMUA AJITOPUTMaMU JIJid PEIeHnd Pa3JIMIHbIX 3a/Ja4 UC-
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cJeIOBaHUSI OKpYzKartomieil cpebl. B Heil OBLIO BBIIETIEHO HECKOJBKO KJIACCOB 3a/1a4, KazKIblil
13 KOTOPBIX MOPOK/IaeT COOCTBEHHBIE MOJEN XpaHeHusI 1 00pabOTKN JaHHBIX. /[ mHTEpIpe-
Talluy MOJIYYeHHBIX JAHHBIX HUCIOJb3YIOTCA PAa3JIAYHBbIE CTATUCTAYECKHE METOJbl: KOppeJdIiu-
OHHBI{, (DAKTOPHBIH, TUCKPUMUHAHTHBIN, KJIACTEPHBIN 1 (pyphe-aHaN3bl BpeMeHHBIX PsiaoB. K
HACTOSIIEMY BpeMeHU B HWH(pOPMAIMOHHO-BbIYUCIUTE/IHHON CHCTEMe Peain30BaHbl CJIe/IyIolne
byHKIAN:

— mojicueT HamboJee 3HAUYUMBIX CTATUCTUYECKUX XapaKTePHUCTUK IMOKOMIOHEHTHOTO XUMH-
JeCKOr0 COCTaBa a’dpo30.ieil: KoahuIimeHToB odorameHus, cpeauero apudMeTuaeckoro u reo-
MEeTPUYECKOIr0, TeOMEeTPUYECKOr0 OTKJIOHEHUI;

— KOPPEeJSAIUOHHBIA aHaJIN3, MOKA3BIBAIOIINI B3aNMOCBA3b XUMWUYECKUX 3JIEMEHTOB M WX
BJINAHUE JAPYT HA JIPYTa;

— (aKTOpHBII aHAIN3 BPEMEHHBIN Psi/I0B, OCHOBAHHbBIM HAa KOPPEJISIIIUOHHOM aHAJIN3e U M03-
BOJISIONINI BBIJIEUTDH PsiJi (DAKTOPOB, KOTOPbIE OOYCJOBJIUBAIOT MPUCYTCTBHE TEX WJIM WHBIX
XUMHYECKHX COeJUHEHUN B cOCTaBe adpo30.Jid. Pe3ynbTarbl 0OpabOTKH U PacueTOB XPaHATCI B
eJnHOIl Oa3e JJAHHBIX aTjaca COBMECTHO C Pe3yabTaTaMi H3MEepeHHuil, ¢ aBTOMATHIECKOil 1MoI-
JIEPZKKO# HEOOXOJUMBIX CCHIJIOYHBIX CBsI3€i U MeTaJaHHbIX.

BakHbIMU TpEeMMyIIeCTBAMHE TIPeJIIaraeMoil TeXHOJIOTHH CO3JaHust WH(POPMAIMOHHBIX CHU-
CTEM W JIEKTPOHHBIX aPXWBOB ABJIAIOTCA: 3HAYATEIBHOE PACIIUPEHNEe ayIuTOPUN, KOTOpast MO-
JKeT O3HAKOMHUTBHCS € IKCIHOHATAMU 33 CUET €r0 BUPTYAJILHOTO MPUCYTCTBUsS B cetu VHTEpHET
u Ha pasanunbix HocuTenax (CD); XpaHeHume BceX ONMUCAHWN M B3aUMOCBsI3eii SKCIOHATOB B
eJMHOIl Oa3e JaHHBIX; COXpAHEHUEe HAYYHBIX PE3YJIbTATOB JIIsI CJAEIYIONIETrO IMOKOJIEHHS UCCTIe-
JOBaTEJEH.

SaKJII0O4YeHne

B nannoit pa6ote npejicTaBienbl naeiiHbIe COOOPaZKEeHU 10 CO3IaHUI0 BUPTYATBHON CpeJIbl JIId
oOMeHa pe3yJbTaTaMi Hay4IHBIX HccaeaoBaHuil. O4ueBHIHO, YTO PACCMOTPEHA JIUIIL HeOOIbIIast
9aCcTh TEXHUYECKHX BOIPOCOB. Bbije/eHbl OCHOBHBbIE TPUHINIBI (DYHKIIMOHUPOBAHUS BHPTY-
aJIbHON Cpeabl, W JajbHeiimas pabora cocTouT B nmpopaboTke geraseil (pyHKIMOHUPOBAHUS W
B3aMMOJEHCTBAA €€ 4aCTen.

Peanmuzanug BupTyaJibHOIT cpeibl MO3BOJIUT KOHEUHOMY IOJIb30BaTE0 paboTaTh B TEMAaTH-
YecKOM mopTaJie, (pyHKIHOHUPYIOMEM B KadeCTBe CUCTEMbl YIPABICHUS W MOJJIEPKKH UCCTIe-
JIOBaHUi 10 OKpyzKatotiei cpege CuOUpPU B COOTBETCTBUHU CO CJEAYIONIUME TPEOOBAHUAMI.

1. ¥YpoBeHb yCJayT — I0Ib30BaTe/Ib UMeeT JOCTYII K OJJHUM U TeM Ke YCIyraM He3aBUCHMO
OT CBOErO MECTOIOJIOKEHUS.

2. AKTyaJIbHOCTB — J0JIZKHA MIPEIOCTABIITHC MAKCUMAJIBHO ¢BexKast nHpopmanust. Obdec-
MEeYNBAETCS JEMEeHTPAJIN30BAHHBIM YIIPABJIEHHEM: KasKIblil CEpBEP OTBEYAET TOJIHKO 3a CBOIO JIO-
KaJIbHYIO 9acTh 0a3bl, YTOOBI OOHOBJIEHHE JTAHHBIX W COIMPOBOXKEHHE MOYKHO OBLIO BBITIOJTHSATD
HeMeIJIeHHO.

3. EnquHoe mpoCcTpaHCTBO MMEH, IIO3BOJISIONIEe IIPeICTABAIThL HHMOPMAINIO KAK € THHBIH
JOTUYECKUN KaTaJIOT.

4. Cxemsbl AAaHHBbIX, JOITYCKAIOIIINE JIOKAJbHbIE PACIIINPEHND.

5. Enquabrit npoTokou goctyna. [Ipuioxkenus, HyK/1alonumecss B pecypcax ClipaBOYHUKA,
JOJIZKHBI [IPOU3BO/IUTH 3alIPOChI, UCIIOJIb3Ysl CTaH/IAPTU3UPOBAHHBII ITPOTOKO.I.
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