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The paper discusses the principles of organizing an Internet resource for informational and
analytical support for theoretical and applied research in the �eld of active seismology and related �elds
of science. Active seismology is one of the modern directions of studying the structure of the Earth's
crust and geodynamic processes in seismically active zones. The development of active seismology with
powerful vibration sources of seismic waves was started in the 70s of the last century by the RAS
scienti�c program

”
Vibrational Sounding of the Earth“, which was carried out by the Institutes of the

SB RAS under the guidance of academician A. S. Alekseev.
As with many other scienti�c �elds, research in the �eld of active seismology is characterized by a

growth of data arrays obtained as a result of computational and �eld experiments, therefore services
that provide e�ective access to both the data obtained from �eld and computational experiments and
to the means of their analysis are important and in demand . With many heterogeneous data sources,
there is the task of organizing an infrastructure that allows not only to accumulate information for its
reuse in various studies, but also to systematize the knowledge and data of the subject area, to provide
meaningful access and preliminary analysis of data.

The paper proposes a method for solving the problem of information support for research in active
seismology by building an intellectual thematic Internet resource. The architecture of an Internet
resource can be represented as two interacting subsystems.

The �rst subsystem � Scienti�c Information System (SIS)
”
Active Seismology“ � provides users

with access to the data obtained during �eld and computational experiments on the vibrational
sounding of the Earth's and to the tools for the analysis, and also includes a thematic electronic
library replenished by users, containing reports, full texts of articles and other documents.

The main components of the SIS
”
Active Seismology“ are: the Informatics-computational system

(ICS)
”
Vibrational Sounding of the Earth“, Database of results of computational experiments

(Synthetic seismograms), Archive of wave �eld images (Wave �elds), Database of scienti�c works �
electronic library and bibliographic catalog.

(ICS)
”
Vibrational Sounding of the Earth“ provides the following main functions: obtaining from

the database detailed information on any of the experiments performed; index and parametric search of
seismic trace simultaneously by 18 parameters of vibrosounding; automatic construction of interactive
maps with search results with seismic sources and recorders marked on them; interactive analysis of
seismic signals in the time, frequency, time-frequency and spatial domains. The analysis is carried out
online with the results displayed in the user's web browser.

The second subsystem � the Knowledge Portal � is intended both for systematization of the
given subject area as a whole, and heterogeneous data and means of their processing, presented in the
SIS

”
Active Seismology “. The basis of the portal's knowledge system is ontology and the associated

description of the corresponding network resources.
Ontology is a description of active seismology, as a scienti�c section of geophysics, and a description

of scienti�c activities related to this discipline. The ontology of active seismology was created according
to the method developed in the Laboratory of arti�cial intelligence of the Institute of Informatics

© L.P. Braginskaya, A. P. Grigoruk, V.V. Kovalevsky, 2018



2 Ïðèêëàäíûå èíôîðìàöèîííûå òåõíîëîãèè

Systems SB RAS. The portal ontology introduces formal descriptions of domain concepts in the
form of classes of objects and relations between them, thereby de�ning structures for representing
real objects and their connections. Accordingly, the data on the portal is presented in the form of
a semantic network, i.e. as many di�erent types of interconnected information objects. Substantial
access to systematized knowledge and information resources is provided with the help of the advanced
navigation and search tools provided by the portal, the operation of which is also based on ontology.

Information objects are presented on the Portal pages by hyperlinks. The Knowledge Portal on
hyperlinks allows you to refer to the sections of the SIS

”
Active Seismology“, including the ICS

”
Vibrational Sounding of the Earth“.
The use of ontology as a conceptual basis of a scienti�c Internet resource allowed to create an

e�ective information-analytical environment convenient for researchers in the �eld of active seismology
and related branches of scienti�c knowledge, since the knowledge and data presented in it as objects
and relations between them is the most natural to man. The Internet resource is available at
http://opg.sscc.ru/.
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Â ðàáîòå ðàññìîòðåíû ïðèíöèïû îðãàíèçàöèè èíòåðíåò-ðåñóðñà äëÿ èíôîðìàöèîííîé è àíà-
ëèòè÷åñêîé ïîääåðæêè òåîðåòè÷åñêèõ è ïðèêëàäíûõ èññëåäîâàíèé â îáëàñòè àêòèâíîé ñåé-
ñìîëîãèè è â ñìåæíûõ îáëàñòÿõ íàóêè.
Àðõèòåêòóðó ðåñóðñà ìîæíî ïðåäñòàâèòü â âèäå äâóõ âçàèìîäåéñòâóþùèõ ïîäñèñòåì. Ïåðâàÿ
èç íèõ � íàó÷íàÿ èíôîðìàöèîííàÿ ñèñòåìà (ÍÈÑ)

”
Àêòèâíàÿ ñåéñìîëîãèÿ“ � îáåñïå÷èâàåò

äîñòóï ê äàííûì, ïîëó÷åííûì â õîäå ïîëåâûõ è âû÷èñëèòåëüíûõ ýêñïåðèìåíòîâ ïî àêòèâíîé
ñåéñìîëîãèè. Âòîðàÿ � ïîðòàë çíàíèé � îáåñïå÷èâàåò èíòåãðàöèþ è ñîäåðæàòåëüíûé äîñòóï
ê çíàíèÿì è äàííûì ïðåäìåòíîé îáëàñòè. Êîíöåïòóàëüíûì áàçèñîì èíôîðìàöèîííîé ìîäåëè
ïîðòàëà çíàíèé ÿâëÿåòñÿ îíòîëîãèÿ ïðåäìåòíîé îáëàñòè

”
Àêòèâíàÿ ñåéñìîëîãèÿ“.

Êëþ÷åâûå ñëîâà: àêòèâíàÿ ñåéñìîëîãèÿ, îíòîëîãèÿ, ïîðòàë çíàíèé, èíôîðìàöèîííî-
âû÷èñëèòåëüíàÿ ñèñòåìà.

Ââåäåíèå. Àêòèâíàÿ ñåéñìîëîãèÿ [1] ÿâëÿåòñÿ îäíèì èç ñîâðåìåííûõ íàïðàâëåíèé
èçó÷åíèÿ ñòðîåíèÿ çåìíîé êîðû è ãåîäèíàìè÷åñêèõ ïðîöåññîâ â ñåéñìîàêòèâíûõ çîíàõ.
Èññëåäîâàíèÿ ïî ìåòîäèêå àêòèâíîé ñåéñìîëîãèè âêëþ÷àþò ðåãèñòðàöèþ âîëíîâûõ ïîëåé
îò óïðàâëÿåìûõ èñòî÷íèêîâ ñåéñìè÷åñêèõ âîëí, îáðàáîòêó ýêñïåðèìåíòàëüíûõ äàííûõ,
ìàòåìàòè÷åñêîå ìîäåëèðîâàíèå ïîëíûõ âîëíîâûõ ïîëåé äëÿ ñêîðîñòíûõ ìîäåëåé çåìíîé
êîðû, àíàëèç è ñðàâíåíèå ýêñïåðèìåíòàëüíûõ è ñèíòåòè÷åñêèõ äàííûõ, ýêñïåðòíóþ îöåí-
êó è èíòåðïðåòàöèþ ðåçóëüòàòîâ íàáëþäåíèé. Íà÷àëî ðàçâèòèÿ àêòèâíîé ñåéñìîëîãèè ñ
ìîùíûìè âèáðàöèîííûìè èñòî÷íèêàìè ñåéñìè÷åñêèõ âîëí áûëî ïîëîæåíî â 70-õ ãîäàõ
ïðîøëîãî âåêà íàó÷íîé ïðîãðàììîé ÐÀÍ

”
Âèáðàöèîííîå ïðîñâå÷èâàíèå Çåìëè “, êîòîðàÿ

âûïîëíÿëàñü èíñòèòóòàìè ÑÎ ÐÀÍ ïîä ðóêîâîäñòâîì àêàäåìèêà À. Ñ. Àëåêñååâà.
Îñîáåííîñòüþ ñåðâèñîâ èíôîðìàöèîííîé ïîääåðæêè íàó÷íûõ êîëëåêòèâîâ ÿâëÿåòñÿ

òî, ÷òî äëÿ ýôôåêòèâíûõ èññëåäîâàíèé îíè äîëæíû îáåñïå÷èâàòü ïîëüçîâàòåëåé ìàê-
ñèìàëüíî ïîäðîáíûì ïðåäñòàâëåíèåì èíôîðìàöèè íå òîëüêî î ðåçóëüòàòàõ äåÿòåëüíî-
ñòè, íî è î ïðåäìåòå äåÿòåëüíîñòè, ìåòîäàõ èññëåäîâàíèé, îá îðãàíèçàöèÿõ è ïåðñîíàõ,
çàíèìàþùèõñÿ ýòîé äåÿòåëüíîñòüþ, à òàêæå ïðåäîñòàâëÿòü âîçìîæíîñòü óñòàíàâëèâàòü
êîíòàêòû. Êàê è äëÿ ìíîãèõ äðóãèõ íàó÷íûõ íàïðàâëåíèé, äëÿ èññëåäîâàíèé â îáëàñòè
àêòèâíîé ñåéñìîëîãèè õàðàêòåðåí ïîñòîÿííûé ðîñò ìàññèâîâ äàííûõ, ïîëó÷àåìûõ â ðå-
çóëüòàòå âû÷èñëèòåëüíûõ è íàòóðíûõ ýêñïåðèìåíòîâ, ïîýòîìó âåñüìà àêòóàëüíû ñåðâèñû,
îáåñïå÷èâàþùèå ýôôåêòèâíûé äîñòóï êàê ê äàííûì, ïîëó÷åííûì â õîäå íàòóðíûõ è âû-
÷èñëèòåëüíûõ ýêñïåðèìåíòîâ, òàê è ê ñðåäñòâàì èõ àíàëèçà.
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Òàêîå çíà÷èìîå íàïðàâëåíèå èññëåäîâàíèé â îáëàñòè àêòèâíîé ñåéñìîëîãèè êàê ìàòå-
ìàòè÷åñêîå ìîäåëèðîâàíèå ïîëíûõ âîëíîâûõ ïîëåé ñâÿçàíî ñ çàäà÷åé âûáîðà àäåêâàòíûõ
ìîäåëåé çåìíîé êîðû, ïîëó÷åííûõ ðàçëè÷íûìè ãåîôèçè÷åñêèìè ìåòîäàìè. Çàäà÷è èí-
òåðïðåòàöèè è ýêñïåðòíîé îöåíêè ðåçóëüòàòîâ ýêñïåðèìåíòîâ ïî àêòèâíîé ñåéñìîëîãèè
òðåáóþò çíà÷èòåëüíîãî îáúåìà ñïðàâî÷íûõ è èíûõ òåêñòîâûõ ìàòåðèàëîâ. Ýôôåêòèâíîå
ïëàíèðîâàíèå ïîëåâûõ ýêñïåðèìåíòîâ ïî ðåãèñòðàöèè âîëíîâîãî âèáðîñåéñìè÷åñêîãî ïîëÿ
çàâèñèò íå òîëüêî îò äîñòóïíîñòè äàííûõ íàáëþäåíèÿ, åñëè òàêîâûå óæå ïðîâîäèëèñü â
ðàéîíå ïðåäïîëàãàåìûõ ðàáîò, íî è îò ó÷åòà êîìïëåêñà äîïîëíèòåëüíûõ ñâåäåíèé î ðåãè-
îíå, â ýòîì ñëó÷àå îñîáåííî âàæíû óäîáíûå ïîëüçîâàòåëüñêèå ÃÈÑ-ñåðâèñû.

Ïðè ìíîæåñòâå íåîäíîðîäíûõ èñòî÷íèêîâ äàííûõ âñòàåò çàäà÷à îðãàíèçàöèè èíôðà-
ñòðóêòóðû, ïîçâîëÿþùåé íå ïðîñòî íàêàïëèâàòü èíôîðìàöèþ äëÿ åå ïîâòîðíîãî èñïîëü-
çîâàíèÿ â ðàçëè÷íûõ èññëåäîâàíèÿõ, íî è ñïîñîáíîé ñèñòåìàòèçèðîâàòü çíàíèÿ è äàí-
íûå ïðåäìåòíîé îáëàñòè, îáåñïå÷èâàòü ñîäåðæàòåëüíûé äîñòóï è ïðåäâàðèòåëüíûé àíàëèç
äàííûõ.

Â äàííîé ðàáîòå ïðåäëîæåí îíòîëîãè÷åñêèé ïîäõîä ê îðãàíèçàöèè íàó÷íîé èíôðà-
ñòðóêòóðû äëÿ èññëåäîâàíèé â îáëàñòè àêòèâíîé ñåéñìîëîãèè, êîòîðûé îáåñïå÷èâàåò èí-
òåãðàöèþ ðàçíîðîäíûõ èíôîðìàöèîííûõ ðåñóðñîâ áåç èõ ôèçè÷åñêîãî ñëèÿíèÿ. Ïðåä-
ëîæåííûé àâòîðàìè ïîäõîä îáåñïå÷èâàåò ñîäåðæàòåëüíûé äîñòóï ê öèôðîâûì íàó÷íûì
äàííûì ïî àêòèâíîé ñåéñìîëîãèè, à òàêæå ïîçâîëÿåò èññëåäîâàòåëÿì ïîëó÷èòü íàèáîëåå
ïîëíîå ïðåäñòàâëåíèå êàê î ïðåäìåòå èññëåäîâàíèÿ è ðåçóëüòàòàõ èññëåäîâàíèé, òàê è î
íàó÷íîé äåÿòåëüíîñòè è ïåðñîíàõ, ðàçâèâàþùèõ ðàçëè÷íûå ìåòîäû ïðåäìåòíîé îáëàñòè.

Îíòîëîãè÷åñêèé èíæèíèðèíã ïðåäìåòíîé îáëàñòè
”
Àêòèâíàÿ ñåéñìîëîãèÿ“.

Äëÿ èíòåãðèðîâàííîãî îïèñàíèÿ äàííûõ è çíàíèé îïðåäåëåííîé ïðåäìåòíîé îáëàñòè ñó-
ùåñòâóþò ðàçëè÷íûå ïîäõîäû, íî íàèáîëåå øèðîêîå ðàñïðîñòðàíåíèå â ðåøåíèè ïðîáëåì
èíòåãðàöèè èíôîðìàöèîííûõ ðåñóðñîâ â íàñòîÿùåå âðåìÿ ïîëó÷èëè îíòîëîãèè. Ïî îïðå-
äåëåíèþ Ãðóáåðà [2], îíòîëîãèÿ � ýòî ñïåöèôèêàöèÿ êîíöåïòóàëèçàöèè, ïðè ýòîì ïîä
êîíöåïòóàëèçàöèåé èìååòñÿ â âèäó íå òîëüêî ñáîð ïîíÿòèé ïðåäìåòíîé îáëàñòè, íî è âñåé
èíôîðìàöèè, êàñàþùåéñÿ ïîíÿòèé: ñâîéñòâà, îòíîøåíèÿ, îãðàíè÷åíèÿ.

Îíòîëîãèÿ àêòèâíîé ñåéñìîëîãèè [3] ñòðîèòñÿ ñîãëàñíî ìåòîäèêå [4], ðàçðàáîòàííîé â
ëàáîðàòîðèè èñêóññòâåííîãî èíòåëëåêòà ÈÑÈ ÑÎ ÐÀÍ, íà îñíîâå äâóõ áàçîâûõ îíòîëî-
ãèé � îíòîëîãèè íàó÷íîé äåÿòåëüíîñòè è îíòîëîãèè íàó÷íîãî çíàíèÿ. Îíòîëîãèÿ íàó÷íîé
äåÿòåëüíîñòè âêëþ÷àåò íàáîð êîíöåïòîâ (ïîíÿòèé, êëàññîâ), îòíîñÿùèõñÿ ê îðãàíèçàöèè
íàó÷íîé äåÿòåëüíîñòè â îáëàñòè àêòèâíîé ñåéñìîëîãèè, òàêèõ êàê Ïåðñîíà, Îðãàíèçàöèÿ,
Ñîáûòèå, Äåÿòåëüíîñòü, Ïóáëèêàöèÿ. Äàííûé íàáîð êîíöåïòîâ èñïîëüçóåòñÿ äëÿ îïèñà-
íèÿ ó÷àñòíèêîâ íàó÷íîé äåÿòåëüíîñòè, ìåðîïðèÿòèé, ïðîåêòîâ, ðàçëè÷íîãî òèïà ïóáëèêà-
öèé.

Ñïåöèôè÷åñêèìè êëàññàìè îíòîëîãèè íàó÷íîé äåÿòåëüíîñòè â àêòèâíîé ñåéñìîëîãèè
ÿâëÿþòñÿ Ýêñïåäèöèîííûå ðàáîòû, Ïîëåâûå ýêñïåðèìåíòû. Êðîìå íàáîðà êîíöåïòîâ, îí-
òîëîãèþ ñîñòàâëÿþò íàáîð áèíàðíûõ ñâÿçåé (îòíîøåíèé) ìåæäó êîíöåïòàìè è íàáîð ýê-
çåìïëÿðîâ êëàññîâ � çàïèñåé äàííûõ, ñîîòâåòñòâóþùèõ êëàññó èëè îòíîøåíèþ. Òàê, ê
ïðèìåðó, ê êëàññó Ïåðñîíû îòíîñèòñÿ � ýêçåìïëÿð Êîâàëåâñêèé Âàëåðèé Âèêòîðîâè÷, êî-
òîðûé ñâÿçàí îòíîøåíèåì ðóêîâîäèò ñ ýêçåìïëÿðîì Ýêñïåäèöèÿ

”
Óëàí-Óäý�Óëàí-Áàòîð“

êëàññà Ýêñïåäèöèîííûå ðàáîòû.
Âòîðàÿ áàçîâàÿ îíòîëîãèÿ � îíòîëîãèÿ íàó÷íîãî çíàíèÿ � ñîäåðæèò êëàññû, çàäàþùèå

ñòðóêòóðû äëÿ îïèñàíèÿ òàêèõ ïîíÿòèé â àêòèâíîé ñåéñìîëîãèè êàê Ðàçäåë íàóêè, Ìåòîä

èññëåäîâàíèÿ, Îáúåêò èññëåäîâàíèÿ, Ïðåäìåò èññëåäîâàíèÿ, Íàó÷íûé ðåçóëüòàò.
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Ðèñ. 1. Ôðàãìåíò îíòîëîãèè àêòèâíîé ñåéñìîëîãèè

Äëÿ îïèñàíèÿ íàó÷íûõ ïðåäìåòíûõ îáëàñòåé òðåáóåòñÿ óìåòü åäèíîîáðàçíî ïðåäñòàâ-
ëÿòü èñïîëüçóåìûå â íèõ ïîíÿòèÿ è èõ ñâîéñòâà. Íà ïðîòÿæåíèè ïîñëåäíèõ äåñÿòè ëåò
èíòåíñèâíî ðàçâèâàåòñÿ ïîäõîä, áàçèðóþùèéñÿ íà ïðèìåíåíèè ïàòòåðíîâ îíòîëîãè÷åñêîãî
ïðîåêòèðîâàíèÿ [5]. Ïðè ðàçðàáîòêå îíòîëîãèè àêòèâíîé ñåéñìîëîãèè áûëè èñïîëüçîâàíû
ïàòòåðíû ïðåäñòàâëåíèÿ îñíîâíûõ ïîíÿòèé è îòíîøåíèé áàçîâûõ îíòîëîãèé. Òàê ïàòòåðí
äëÿ îïèñàíèÿ îáúåêòà èññëåäîâàíèÿ äîëæåí ñîäåðæàòü òàêèå îáÿçàòåëüíûå êëàññû, êàê
Ïðåäìåò Èññëåäîâàíèÿ, Äåÿòåëüíîñòü, Ðàçäåë íàóêè, à ýêçåìïëÿðû ýòèõ êëàññîâ äîëæ-
íû áûòü ñâÿçàíû ñ îáúåêòîì èññëåäîâàíèÿ îòíîøåíèÿìè èìååòÀñïåêò, èññëåäóåòñÿÂ è
èçó÷àåòñÿÂ. Ïàòòåðí îïèñàíèÿ íàó÷íîãî ðåçóëüòàòà âêëþ÷àåò îáÿçàòåëüíûå êëàññû Äåÿ-
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Ðèñ. 2. Àðõèòåêòóðà èíòåðíåò-ðåñóðñà

òåëüíîñòü, Ðàçäåë íàóêè, Ïðåäìåò èññëåäîâàíèÿ, Ïåðñîíà, Îðãàíèçàöèÿ, Ïóáëèêàöèÿ ñ
ñîîòâåòñòâóþùèìè îòíîøåíèÿìè: ÿâëÿåòñÿÐåçóëüòàòîì, èìååòÀâòîðà, èìååòÒåìàòè-
êó, îïèñûâàåòÂ.

Èñïîëüçîâàíèå ïàòòåðíîâ çàìåòíî îáëåã÷èëî òðóäîåìêèé ïðîöåññ ïðîåêòèðîâàíèÿ îí-
òîëîãèè, ñïîñîáñòâîâàëî åäèíîîáðàçèþ â îïèñàíèè êîíöåïòîâ ïðåäìåòíîé îáëàñòè è îò-
íîøåíèé ìåæäó íèìè. Íà ðèñ.1 ïðåäñòàâëåí ôðàãìåíò îíòîëîãèè àêòèâíîé ñåéñìîëîãèè,
îïèñûâàþùèé ýêçåìïëÿð Ýêñïåðèìåíò 111

”
Áàéêàë-Óëàí-Áàòîð“ êëàññà Ïîëåâûå ýêñ-

ïåðèìåíòû.

Ðàçðàáîòêà îíòîëîãèè ÿâëÿåòñÿ èòåðàòèâíûì ïðîöåññîì. Ñîñòàâëåííàÿ îíòîëîãèÿ
óòî÷íÿåòñÿ ýêñïåðòàìè, ìîãóò äîáàâëÿòüñÿ ýêçåìïëÿðû è êëàññû, èçìåíÿòüñÿ îòíîøåíèÿ.

Èíòåëëåêòóàëüíàÿ ñðåäà äëÿ ïîääåðæêè íàó÷íûõ èññëåäîâàíèé â àêòèâ-

íîé ñåéñìîëîãèè. Â ëàáîðàòîðèè ãåîôèçè÷åñêîé èíôîðìàòèêè ÈÂÌ è ÌÃ ÑÎ ÐÀÍ
ðàçðàáîòàíà èíôðàñòðóêòóðà ïîääåðæêè èññëåäîâàíèé â îáëàñòè àêòèâíîé ñåéñìîëîãèè.
Àðõèòåêòóðó ýòîé ñðåäû ìîæíî ïðåäñòàâèòü êàê èíòåðíåò-ðåñóðñ, ñîñòîÿùèé èç äâóõ âçà-
èìîäåéñòâóþùèõ ïîäñèñòåì (ðèñ. 2). Ïåðâàÿ èç íèõ � Íàó÷íàÿ èíôîðìàöèîííàÿ ñèñòåìà
(ÍÈÑ)

”
Àêòèâíàÿ ñåéñìîëîãèÿ“ [7] � îáåñïå÷èâàåò äîñòóï ïîëüçîâàòåëåé ê äàííûì, ïî-

ëó÷åííûì â õîäå ïîëåâûõ è âû÷èñëèòåëüíûõ ýêñïåðèìåíòîâ ïî ñðåäñòâàì èõ àíàëèçà, à
òàêæå âêëþ÷àåò â ñåáÿ ïîïîëíÿåìóþ ïîëüçîâàòåëÿìè òåìàòè÷åñêóþ ýëåêòðîííóþ áèáëèî-
òåêó, ñîäåðæàùóþ îò÷åòû, ïîëíûå òåêñòû ñòàòåé è äðóãèå äîêóìåíòû.

Âòîðàÿ � Ïîðòàë çíàíèé � ïðåäíàçíà÷åíà êàê äëÿ ñèñòåìàòèçàöèè äàííîé ïðåäìåòíîé
îáëàñòè â öåëîì, òàê è ðàçíîðîäíûõ äàííûõ è ñðåäñòâ èõ îáðàáîòêè, ïðåäñòàâëåííûõ â
ÍÈÑ

”
Àêòèâíàÿ ñåéñìîëîãèÿ“.
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Ðèñ. 3. Ñòðàíèöà Ïîðòàëà

Îñíîâíûå êîìïîíåíòû ÍÈÑ
”
Àêòèâíàÿ ñåéñìîëîãèÿ“:

1) Èíôîðìàöèîííî-âû÷èñëèòåëüíàÿ ñèñòåìà ïî ãëóáèííîìó ñåéñìè÷åñêîìó ïðîñâå÷è-
âàíèþ Çåìëè (ÈÂÑ

”
Âèáðîñåéñìè÷åñêîå ïðîñâå÷èâàíèå Çåìëè“) [7], êîòîðàÿ îáåñïå÷èâàåò

âûïîëíåíèå ñëåäóþùèõ îñíîâíûõ ôóíêöèé:
� ïîëó÷åíèå èç áàçû äàííûõ ïîäðîáíîé èíôîðìàöèè ïî ëþáîìó èç ïðîâåäåííûõ ýêñ-

ïåðèìåíòîâ;
� èíäåêñíûé è ïàðàìåòðè÷åñêèé ïîèñê ñåéñìîòðàññ îäíîâðåìåííî ïî 18 ïàðàìåòðàì

âèáðîïðîñâå÷èâàíèÿ;
� àâòîìàòè÷åñêîå ïîñòðîåíèå ïî ðåçóëüòàòàì ïîèñêà èíòåðàêòèâíûõ êàðò ñ îáîçíà÷åí-

íûìè íà íèõ ñåéñìè÷åñêèìè èñòî÷íèêàìè è ðåãèñòðàòîðàìè;
� èíòåðàêòèâíûé àíàëèç ñåéñìè÷åñêèõ ñèãíàëîâ âî âðåìåííîé, ÷àñòîòíîé, ÷àñòîòíî-

âðåìåííîé è ïðîñòðàíñòâåííîé îáëàñòÿõ. Àíàëèç îñóùåñòâëÿåòñÿ â ðåæèìå îíëàéí ñ îòîá-
ðàæåíèåì ðåçóëüòàòîâ â âåá-áðàóçåðå ïîëüçîâàòåëÿ.

2) Áàçà äàííûõ ðåçóëüòàòîâ âû÷èñëèòåëüíûõ ýêñïåðèìåíòîâ (ñèíòåòè÷åñêèå ñåéñìî-
ãðàììû).
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Ðèñ. 4. Ôîðìà ïîëüçîâàòåëüñêîãî çàïðîñà ê ÈÂÑ

”
Âèáðàöèîííîå ïðîñâå÷èâàíèå çåìëè“ è ðåçóëüòàò åãî âûïîëíåíèÿ

3) Àðõèâ ñíèìêîâ âîëíîâîãî ïîëÿ (âîëíîâûå ïîëÿ).
Â àðõèâàõ ïðåäñòàâëåíû ôàéëû âîëíîâûõ ôîðì ñèíòåòè÷åñêèõ ñåéñìîãðàìì è ñíèìêè

âîëíîâûõ ïîëåé, êîòîðûå ÿâëÿþòñÿ ðåçóëüòàòàìè ìàòåìàòè÷åñêîãî ìîäåëèðîâàíèÿ ñ èñ-
ïîëüçîâàíèåì âûñîêîïðîèçâîäèòåëüíûõ êëàñòåðîâ Ñèáèðñêîãî ñóïåðêîìïüþòåðíîãî öåí-
òðà.

4) Ïîïîëíÿåìàÿ ïîëüçîâàòåëÿìè áàçà äàííûõ íàó÷íûõ ðàáîò � ýëåêòðîííàÿ áèáëèîòå-
êà � è ïîïîëíÿåìûé ïîëüçîâàòåëÿìè áèáëèîãðàôè÷åñêèé êàòàëîã. Äëÿ çàðåãèñòðèðîâàí-
íûõ ïîëüçîâàòåëåé ïðåäóñìîòðåíà âîçìîæíîñòü êîììåíòèðîâàíèÿ ñòàòåé è óñòàíîâëåíèÿ
êîíòàêòîâ ñ àâòîðàìè.

Ïîðòàë çíàíèé îáåñïå÷èâàåò öåëîñòíîå ïðåäñòàâëåíèå çíàíèé î ïðåäìåòíîé îáëàñòè,
óñòàíàâëèâàåò âçàèìîñâÿçè ìåæäó îòíîñÿùèìèñÿ ê ýòîé íàóêå ñîáûòèÿìè, îáúåêòàìè,
ðåçóëüòàòàìè è ìåòîäàìè èññëåäîâàíèÿ è îáåñïå÷èâàåò äîñòóï ê íèì ÷åðåç Èíòåðíåò.
Êîíöåïòóàëüíûì áàçèñîì èíôîðìàöèîííîé ìîäåëè ïîðòàëà çíàíèé ÿâëÿåòñÿ îíòîëîãèÿ
àêòèâíîé ñåéñìîëîãèè.

Îíòîëîãèÿ ïîðòàëà ââîäèò ôîðìàëüíûå îïèñàíèÿ ïîíÿòèé ïðåäìåòíîé îáëàñòè â âèäå
êëàññîâ îáúåêòîâ è îòíîøåíèé ìåæäó íèìè, òåì ñàìûì çàäàâàÿ ñòðóêòóðû äëÿ ïðåäñòàâ-
ëåíèÿ ðåàëüíûõ îáúåêòîâ è èõ ñâÿçåé. Â ñîîòâåòñòâèè ñ ýòèì äàííûå íà ïîðòàëå ïðåä-
ñòàâëåíû â âèäå ñåìàíòè÷åñêîé ñåòè, ò. å. êàê ìíîæåñòâî ðàçíîòèïíûõ âçàèìîñâÿçàííûõ
èíôîðìàöèîííûõ îáúåêòîâ. Ñîäåðæàòåëüíûé äîñòóï ê ñèñòåìàòèçèðîâàííûì çíàíèÿì è
èíôîðìàöèîííûì ðåñóðñàì îáåñïå÷èâàåòñÿ ñ ïîìîùüþ ïðåäîñòàâëÿåìûõ ïîðòàëîì ðàçâè-
òûõ ñðåäñòâ íàâèãàöèè è ïîèñêà, ôóíêöèîíèðîâàíèå êîòîðûõ òàêæå áàçèðóåòñÿ íà îíòî-
ëîãèè.
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Íà ðèñ. 3 ïðåäñòàâëåíà ñòðàíèöà Ïîðòàëà, ñîîòâåòñòâóþùàÿ ôðàãìåíòó îíòîëîãèè
ðèñ. 1.

Èíôîðìàöèîííûå îáúåêòû ïðåäñòàâëåíû íà ñòðàíèöå Ïîðòàëà ãèïåðññûëêàìè. Ïîð-
òàë çíàíèé ïî ãèïåðññûëêàì ïîçâîëÿåò îáðàòèòüñÿ ê ðàçäåëàì ÍÈÑ

”
Àêòèâíàÿ ñåéñìî-

ëîãèÿ“, â òîì ÷èñëå è ê ÈÂÑ
”
Âèáðîñåéñìè÷åñêîå ïðîñâå÷èâàíèå Çåìëè“. Îáðàùåíèå ê

ýêñïåðèìåíòàëüíûì äàííûì è ñðåäñòâàì àíàëèçà ïðîèçâîäèòñÿ âíóòðè îáîëî÷êè ÈÂÑ ÷å-
ðåç îôîðìëåíèå çàïðîñà. Ïðèìåð ïîëüçîâàòåëüñêîãî çàïðîñà è ðåçóëüòàò åãî âûïîëíåíèÿ
ïðèâåäåíû íà ðèñ. 4. Â ðåçóëüòàòå çàïðîñà ïîëüçîâàòåëü ïîëó÷àåò ïîäðîáíóþ èíôîðìàöèþ
îá ýêñïåðèìåíòå è ðåçóëüòàòû ñòàòèñòè÷åñêîãî àíàëèçà âûáðàííûõ ñåéñìîãðàìì.

Çàêëþ÷åíèå. Ðàçðàáîòàííàÿ íàó÷íàÿ èíôðàñòðóêòóðà èíôîðìàöèîííîé è
àíàëèòè÷åñêîé ïîääåðæêè â îáëàñòè àêòèâíîé ñåéñìîëîãèè îáåñïå÷èâàåò èíòåãðà-
öèþ òåìàòè÷åñêèõ èíôîðìàöèîííûõ ðåñóðñîâ è ñîäåðæàòåëüíûé äîñòóï ê ðåçóëüòàòàì
ïîëåâûõ è âû÷èñëèòåëüíûõ ýêñïåðèìåíòîâ ïî àêòèâíîìó âèáðîñåéñìè÷åñêîìó ìîíèòî-
ðèíãó, èíòåðàêòèâíûé àíàëèç äàííûõ, àâòîìàòè÷åñêîå ïîñòðîåíèå èíòåðàêòèâíûõ êàðò
ðàéîíîâ ïîëåâûõ ðàáîò. Âçàèìîñâÿçü ìåæäó äåÿòåëüíîñòüþ èññëåäîâàòåëåé, ðåçóëüòàòà-
ìè ýòîé äåÿòåëüíîñòè, ïåðñîíàìè è îðãàíèçàöèÿìè, îñóùåñòâëÿþùèìè èññëåäîâàíèÿ â
îáëàñòè àêòèâíîé ñåéñìîëîãèè, îáåñïå÷èâàåò Ïîðòàë çíàíèé, ÿäðîì êîòîðîãî ÿâëÿåòñÿ
îíòîëîãèÿ, ïîñòðîåííàÿ ãðóïïîé ýêñïåðòîâ, ðàáîòàþùèõ â ðàçëè÷íûõ íàïðàâëåíèÿõ
àêòèâíîé ñåéñìîëîãèè. Íà îñíîâå îíòîëîãèè îðãàíèçóåòñÿ óäîáíàÿ íàâèãàöèÿ ïî íàó÷íûì
çíàíèÿì, à òàêæå ñîäåðæàòåëüíûé ïîèñê äàííûõ è ñðåäñòâ èõ àíàëèçà.

Èñïîëüçîâàíèå îíòîëîãèè â êà÷åñòâå êîíöåïòóàëüíîé îñíîâû íàó÷íîãî èíòåðíåò-
ðåñóðñà ïîçâîëèëî ñîçäàòü ýôôåêòèâíóþ èíôîðìàöèîííî-àíàëèòè÷åñêóþ ñðåäó, óäîáíóþ
äëÿ èññëåäîâàòåëåé ñìåæíûõ îòðàñëåé íàó÷íîãî çíàíèÿ, òàê êàê ïðèíÿòîå â íåé ïðåä-
ñòàâëåíèå çíàíèé è äàííûõ â âèäå îáúåêòîâ è îòíîøåíèé ìåæäó íèìè, ÿâëÿåòñÿ íàèáîëåå
åñòåñòâåííûì äëÿ ÷åëîâåêà. Èíòåðíåò-ðåñóðñ äîñòóïåí ïî àäðåñó http://opg.sscc.ru/.
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