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In recent years, research in biology and genetics has led to an increase in biological information
stored in databases. The same increase in the amount of information occurred in the �eld of zoology,
but the development of databases in this area was not considered. The article describes the developed
electronic database for storing the information about zoological collection of the Institute of Zoology
of the Ministry of Education and Science of the Republic of Kazakhstan.

The creation of a database and a data bank for the state scienti�c zoological collection will allow it
to be used for scienti�c, educational and applied purposes, which will be used for accounting, monitoring
the status and long-term preservation of a single national zoological collection and managing valuable
zoological collection materials.

The State Zoological Scienti�c Collection is the most important source of information for various
areas of biological research. It is not only the basis for conducting scienti�c research on systematics,
molecular genetics of animals, but also documentary con�rmation of the correctness of the faunistic
works performed. When solving this problem, which is important in theoretical and practical terms,
an inventory of specimens of species diversity is of particular relevance.

On the basis of MySQL, an electronic database has been developed with a convenient interface for
entering data from the state zoological collection of the Republic of Kazakhstan. The developed EDB
includes an information retrieval system and will ensure the further formation of a virtual scienti�c
zoological collection.

The electronic database is intended for zoologists, as well as for specialists of other pro�les in need
of zoological information.

Key words: databases, biological taxonomy, zoological collection, interface, DBMS, MySQL,
PhpMyAdmin.
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Â ïîñëåäíèå ãîäû èññëåäîâàíèÿ â îáëàñòè áèîëîãèè è ãåíåòèêè ïðèâåëè ê óâåëè÷åíèþ áèîëî-
ãè÷åñêîé èíôîðìàöèè, õðàíÿùåéñÿ â áàçàõ äàííûõ. Òàêîå æå óâåëè÷åíèå îáúåìà èíôîðìàöèè
ïðîèçîøëî â îáëàñòè çîîëîãèè, íî ðàçâèòèå áàç äàííûõ â ýòîé îáëàñòè íå ðàññìàòðèâàëîñü. Â
ñòàòüå îïèñàíà ðàçðàáîòàííàÿ ýëåêòðîííàÿ áàçà õðàíåíèÿ çîîëîãè÷åñêîé êîëëåêöèè Èíñòèòóòà
çîîëîãèè Ìèíèñòåðñòâà îáðàçîâàíèÿ è íàóêè Ðåñïóáëèêè Êàçàõñòàí.
Ñîçäàíèå áàçû è áàíêà äàííûõ ïî ãîñóäàðñòâåííîé íàó÷íîé çîîëîãè÷åñêîé êîëëåêöèè ïîçâîëèò
èñïîëüçîâàòü åå â íàó÷íûõ, îáðàçîâàòåëüíûõ è ïðèêëàäíûõ öåëÿõ, êîòîðàÿ áóäåò èñïîëüçîâàíà
äëÿ ó÷åòà, êîíòðîëÿ ñîñòîÿíèÿ è äîëãîâðåìåííîãî ñîõðàíåíèÿ åäèíîé íàöèîíàëüíîé çîîëîãè-
÷åñêîé êîëëåêöèè è óïðàâëåíèÿ öåííûìè çîîëîãè÷åñêèìè êîëëåêöèîííûìè ìàòåðèàëàìè.
Ãîñóäàðñòâåííàÿ çîîëîãè÷åñêàÿ íàó÷íàÿ êîëëåêöèÿ ÿâëÿåòñÿ âàæíåéøèì èñòî÷íèêîì èíôîð-
ìàöèè äëÿ ðàçëè÷íûõ íàïðàâëåíèé áèîëîãè÷åñêèõ èññëåäîâàíèé. Îíà ÿâëÿåòñÿ íå òîëüêî îñíî-
âîé äëÿ ïðîâåäåíèÿ íàó÷íûõ èçûñêàíèé ïî ñèñòåìàòèêå, ìîëåêóëÿðíîé ãåíåòèêå æèâîòíûõ, íî
è äîêóìåíòàëüíûì ïîäòâåðæäåíèåì êîððåêòíîñòè âûïîëíåííûõ ôàóíèñòè÷åñêèõ ðàáîò. Ïðè
ðåøåíèè ýòîé âàæíîé â òåîðåòè÷åñêîì è ïðàêòè÷åñêîì îòíîøåíèè ïðîáëåìû îñîáóþ àêòóàëü-
íîñòü ïðèîáðåòàåò èíâåíòàðèçàöèÿ îáðàçöîâ âèäîâîãî ðàçíîîáðàçèÿ.
Íà îñíîâå MySQL ðàçðàáîòàíà ýëåêòðîííàÿ áàçà äàííûõ ñ óäîáíûì èíòåðôåéñîì äëÿ ââîäà
äàííûõ èç ãîñóäàðñòâåííîé çîîëîãè÷åñêîé êîëëåêöèè Ðåñïóáëèêè Êàçàõñòàí. Ðàçðàáîòàííàÿ
ÝÁÄ âêëþ÷àåò èíôîðìàöèîííî-ïîèñêîâóþ ñèñòåìó è îáåñïå÷èò äàëüíåéøåå ôîðìèðîâàíèå
âèðòóàëüíîé íàó÷íîé çîîëîãè÷åñêîé êîëëåêöèè.
Ýëåêòðîííàÿ áàçà äàííûõ ïðåäíàçíà÷åíà äëÿ çîîëîãîâ, à òàêæå äëÿ ñïåöèàëèñòîâ äðóãèõ
ïðîôèëåé, íóæäàþùèõñÿ â çîîëîãè÷åñêîé èíôîðìàöèè.

Êëþ÷åâûå ñëîâà: áàçû äàííûõ, áèîëîãè÷åñêàÿ ñèñòåìàòèêà, çîîëîãè÷åñêàÿ êîëëåêöèÿ,
èíòåðôåéñ, ÑÓÁÄ, MySQL, PhpMyAdmin.

Ââåäåíèå. Íà ñåãîäíÿøíèé äåíü ñóùåñòâóåò ìíîæåñòâî ïðîãðàìì, êîòîðûå ïðèâîäÿò
ê èñïîëüçîâàíèþ ïðîñòûõ áàç äàííûõ, ýòî dBase (1980-å ãîäû), FoxPro (äëÿ DOS, Windows,

Ðàáîòà âûïîëíåíà çà ñ÷åò ñðåäñòâ ïðîãðàììíî-öåëåâîãî ôèíàíñèðîâàíèÿ íàó÷íûõ èññëåäîâàíèé íà
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Òàáëèöà 1

Ñâîäêà áàç äàííûõ íóêëåîòèäíûõ ïîñëåäîâàòåëüíîñòåé

Áàçû äàííûõ URL Îñîáåííîñòü

GenBank http://www.ncbi.nlm.nih.gov/ Àðõèâíàÿ áàçà äàííûõ ãåíåòè÷åñêèõ ïî-
ñëåäîâàòåëüíîñòåé NIH.

EMBL http://www.ebi.ac.uk/embl/ Àðõèâíàÿ áàçà äàííûõ ãåíåòè÷åñêèõ ïî-
ñëåäîâàòåëüíîñòåé EBI.

DDBJ http://www.ddbj.nig.ac.jp/ Àðõèâíàÿ áàçà äàííûõ ãåíåòè÷åñêèõ ïî-
ñëåäîâàòåëüíîñòåé NIG.

SGD http://www.yeastgenome.org/ Õðàíèëèùå ãåíîìà ïåêàðñêèõ äðîææåé
è áèîëîãè÷åñêèõ äàííûõ.

EBI genomes http://www.ebi.ac.uk/genomes/ Îí îáåñïå÷èâàåò äîñòóï è ñòàòèñòèêó
äëÿ çàâåðøåííûõ ãåíîìîâ.

Ensembl http://www.ensembl.org/ Áàçà äàííûõ, êîòîðàÿ ïîääåðæèâàåò
àâòîìàòè÷åñêîå àííîòèðîâàíèå âûáðàí-
íûõ ãåíîìîâ ýóêàðèîò.

UniGene http://www.ncbi.nlm.nih.gov/

sites/entrez?db=unigene

Êàæäûé êëàñòåð óíèãåíîâ ñîäåðæèò
ïîñëåäîâàòåëüíîñòè, ïðåäñòàâëÿþùèå
óíèêàëüíûé ãåí, à òàêæå ñâÿçàííóþ ñ
íèì èíôîðìàöèþ.

dbEST http://www.ncbi.nlm.nih.gov/

dbEST/

Ïîäðàçäåëåíèå GenBank, ñîäåðæàùåå
äàííûå ïîñëåäîâàòåëüíîñòè òåãîâ âûðà-
æåíèé.

1990-å ãîäû), Microsoft Excel è Access äëÿ àíàëèçà áèîëîãè÷åñêèõ äàííûõ. Â ñâÿçè ñ ïî-
ñòîÿííûì äîáàâëåíèåì áîëüøîãî êîëè÷åñòâà íîâûõ äàííûõ â îáëàñòè áèîëîãèè (çîîëîãèÿ,
áîòàíèêà, àíòðîïîëîãèÿ, ãåíåòèêà, ìîëåêóëÿðíàÿ áèîëîãèÿ), âîçíèêàåò íåîáõîäèìîñòü ñî-
çäàíèÿ ýëåêòðîííûõ áàç äàííûõ ïî çîîëîãè÷åñêîé êîëëåêöèè. Äàííûå, êîòîðûìè ìîãóò
çàïîëíÿòüñÿ áàçû äàííûõ, ãåíåðèðóþòñÿ èç ðàçëè÷íûõ èñòî÷íèêîâ (ñåðâåðû, äàò÷èêè,
âñòðîåííûå â òåëåôîíû, âèäåîêàìåðû, ÌÐÒ-ñêàíåðû, ïðèñòàâêè) [1, 2]. Áèîèíôîðìàòèêà
âêëþ÷àåò â ñåáÿ òðè íàïðàâëåíèÿ, êîòîðûå ôîêóñèðóþòñÿ íà õðàíåíèè, îðãàíèçàöèè è
àíàëèçå îãðîìíîãî êîëè÷åñòâà äàííûõ. Ïåðâîå íàïðàâëåíèå ïîñâÿùåíî ðàçðàáîòêå íîâûõ
àëãîðèòìîâ è ñòàòèñòèêè, êîòîðûå íåîáõîäèìû äëÿ óëó÷øåíèÿ îòíîøåíèé ìåæäó ÷ëåíà-
ìè áîëüøèõ íàáîðîâ äàííûõ. Âòîðîå íàïðàâëåíî íà àíàëèç è èíòåðïðåòàöèþ äàííûõ ðàç-
ëè÷íûõ òèïîâ, à òðåòüå íàïðàâëåíèå ñâÿçàíî ñ ðàçðàáîòêîé è âíåäðåíèåì èíñòðóìåíòîâ,
îáåñïå÷èâàþùèõ ýôôåêòèâíûé äîñòóï è óïðàâëåíèå èíôîðìàöèåé â áàçå äàííûõ. ×òî-
áû ïîíÿòü ñòðóêòóðó áàç äàííûõ çîîëîãè÷åñêîé êîëëåêöèè, íåîáõîäèìî çíàòü ïîíÿòèÿ
ðåëÿöèîííûõ áàç äàííûõ è êîíöåïöèþ ïîëó÷åíèÿ èíôîðìàöèè èç öèôðîâûõ áèáëèîòåê.

Â íàñòîÿùåå âðåìÿ ñóùåñòâóþò îáøèðíûå áàçû äàííûõ (ïîêàçàíû â òàáë. 1�4),
îðèåíòèðîâàííûå íà íóêëåèíîâûå êèñëîòû [3], áàçû äàííûõ ÄÍÊ (GenBank) [4], RDA
(RNAcentral) [5], áåëêîâûå áàçû äàííûõ Proteins (PDB), Óíèâåðñàëüíûé Áåëêîâûé ðåñóðñ
(UniProt), áàçà äàííûõ Àòëàñà áåëêîâ ÷åëîâåêà [6], áàçû äàííûõ çàáîëåâàíèé, îðèåíòè-
ðîâàííûõ íà ðàê (Àòëàñ ãåíîìà ðàêà (TCGA), Êîíñîðöèóì ãåíîìà ðàêà (ICGC) è áàçû
äàííûõ äëÿ ïðîìûøëåííîé áèîýêîíîìèè [7�9]. Óíèâåðñàëüíûé áåëêîâûé ðåñóðñ âêëþ÷àåò
â ñåáÿ òðè áàçû äàííûõ-÷ëåíà: áàçó çíàíèé UniProt (UniProtKB), ðåôåðåíñíûå êëàñòåðû
UniProt (UniRef) è àðõèâ UniProt (UniParc) [10]. Ñîäåðæèìîå áàç äàííûõ âêëþ÷àåò òàáëè-



Ì.Í. Êàëèìîëäàåâ, �. Ò. Ìàçà©îâà, Ð. Â. ßùåíêî, Ò.Æ. Ìàçàêîâ, À.À. Àáäèëäàåâà 5

Òàáëèöà 2

Ñâîäêà áàç äàííûõ ïîñëåäîâàòåëüíîñòåé áåëêîâ

Áàçû äàííûõ URL Îñîáåííîñòü

Swiss-Prot/TrEMBL http://www.expasy.org/

sprot/

Îïèñàíèå ôóíêöèè áåëêà, ñòðóêòóðû
åãî äîìåíîâ, ïîñòòðàíñëÿöèîííûõ ìî-
äèôèêàöèé è ò. ä.,

UniProt http://www.pir.uniprot.org/ Öåíòðàëüíîå õðàíèëèùå äëÿ PIR,
Swiss-Prot è TrEMBL.

PIR http://pir.georgetown.edu/ Îí ñòðåìèòñÿ áûòü âñåîáúåìëþùèì,
õîðîøî îðãàíèçîâàííûì, òî÷íûì è ïî-
ñëåäîâàòåëüíî àííîòèðîâàííûì.

Pfam pfam.sanger.ac.uk/ Áàçà äàííûõ ñåìåéñòâ áåëêîâ, îïðåäå-
ëåííûõ êàê äîìåíû.

Òàáëèöà 3

Êðàòêîå îïèñàíèå ñòðóêòóðíûõ áàç äàííûõ

Áàçû äàííûõ URL Îñîáåííîñòü

PDB www.rcsb.org/pdb/ Õðàíèëèùå ñòðóêòóð áåëêà, ïðåäîñòàâ-
ëÿþùåå èíñòðóìåíòû äëÿ àíàëèçà ýòèõ
ñòðóêòóð.

SCOP scop.mrc-lmb.cam.ac.uk/

scop/

Êëàññèôèêàöèÿ 3D-ñòðóêòóð áåëêà â
èåðàðõè÷åñêîé ñõåìå ñòðóêòóðíûõ êëàñ-
ñîâ.

CATH www.cathdb.info Èåðàðõè÷åñêàÿ êëàññèôèêàöèÿ äîìåí-
íîé ñòðóêòóðû áåëêà.

NDB http://ndbserver.rutgers.

edu/

Áàçà äàííûõ, ñîäåðæàùàÿ ñòðóêòóðíóþ
èíôîðìàöèþ î íóêëåèíîâûõ êèñëîòàõ.

öû (÷àñòîòà, ðàçìåð, êîä), òåêñòîâûå îïèñàíèÿ, íàçâàíèÿ ñòîëáöîâ, àòðèáóòû, ñóùíîñòè,
êëàññèôèêàöèè, ôîðìàò äàííûõ. Òàêèì îáðàçîì, áèîëîãè÷åñêàÿ áàçà äàííûõ ôîðìèðó-
åòñÿ èç íàáîðà ñòðóêòóðèðîâàííûõ áèîëîãè÷åñêèõ äàííûõ è ñîáðàííûõ äàííûõ, îðãàíè-
çîâàííûõ òàêèì îáðàçîì, ÷òîáû îáåñïå÷èòü ëåãêèé äîñòóï ê ïîëó÷åíèþ, óïðàâëåíèþ è
îáíîâëåíèþ ñîäåðæàíèÿ [11, 12].

Íàèáîëåå ÷àñòî èñïîëüçóåìîé ìîäåëüþ óïðàâëåíèÿ äàííûìè ÿâëÿåòñÿ ðåëÿöèîííàÿ ìî-
äåëü. ßçûêîì, ïîäõîäÿùèì äëÿ îáðàáîòêè áîëüøèõ îáúåìîâ äàííûõ ìîäåëè ðåëÿöèîííîé
áàçû äàííûõ, ÿâëÿåòñÿ ÿçûê ñòðóêòóðíûõ çàïðîñîâ (SQL), âêëþ÷åííûé â òàêèå ïðîãðàì-
ìû êàê SQL Server Management Studio (SSMS) èëè MySQL. Â îòëè÷èå îò ñòàíäàðòíûõ áàç
äàííûõ, SQL ïîçâîëÿåò èñïîëüçîâàòü ðåëÿöèîííûå áàçû äàííûõ ñ èñïîëüçîâàíèåì ÿçûêà
áàç äàííûõ, îðèåíòèðîâàííîãî íà íàáîð.

Ñîçäàíèå áàçû äàííûõ ïî çîîëîãè÷åñêîé êîëëåêöèè â Ðåñïóáëèêå Êàçàõñòàí ÿâëÿåòñÿ
àêòóàëüíîé çàäà÷åé â ðàìêàõ Ìåæäóíàðîäíûõ (

”
Êîíâåíöèÿ î áèîëîãè÷åñêîì ðàçíîîáðà-

çèè“) è Íàöèîíàëüíûõ ãîñóäàðñòâåííûõ ñòðàòåãè÷åñêèõ è ïðîãðàììíûõ äîêóìåíòîâ Ðåñ-
ïóáëèêè Êàçàõñòàí (

”
Ñòðàòåãèÿ ðàçâèòèÿ Ðåñïóáëèêè Êàçàõñòàí äî 2050 ãîäà

”
Êàçàõñòàí-

2050“, Ãîñ. ïðîãðàììà
”
Öèôðîâîé Êàçàõñòàí“ îò 12 äåêàáðÿ 2017 ãîäà � 827, Ãîñ. ïðîãðàì-

ìà ðàçâèòèÿ îáðàçîâàíèÿ è íàóêè Ðåñïóáëèêè Êàçàõñòàí íà 2020�2025 ãã., Ïîñëàíèå Ãëàâû
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Òàáëèöà 4

Ñâîäêà áàç äàííûõ ïóòåé

Áàçû äàííûõ URL Îñîáåííîñòü

KEGG http://www.genome.jp/kegg/ Õðàíèëèùå ñòðóêòóð áåëêà, ïðåäî-
ñòàâëÿþùåå èíñòðóìåíòû äëÿ àíàëè-
çà ýòèõ ñòðóêòóð.

BioCyc http://www.biocyc.org/ Êëàññèôèêàöèÿ 3D-ñòðóêòóð áåëêà
â èåðàðõè÷åñêîé ñõåìå ñòðóêòóðíûõ
êëàññîâ.

BRENDA http://www.brenda-enzymes.org/ Èåðàðõè÷åñêàÿ êëàññèôèêàöèÿ äî-
ìåííîé ñòðóêòóðû áåëêà.

EMP http://emp.mcs.anl.gov/ Áàçà äàííûõ ôåðìåíòîâ è ìåòàáî-
ëè÷åñêèõ ïóòåé: îáùåäîñòóïíûé ñåð-
âåð.

BRITE http://www.genome.jp/kegg/

brite.html

Áèîìîëåêóëÿðíûå ñâÿçè â èíôîðìà-
öèè, ïåðåäà÷å è âûðàæåíèè.

База знаний 

Базы данных

SQL Server 

Результат 

Ðèñ. 1. Ñòðóêòóðà áàçû äàííûõ

ãîñóäàðñòâà
”
Òðåòüÿ ìîäåðíèçàöèÿ Êàçàõñòàíà: ãëîáàëüíàÿ êîíêóðåíòîñïîñîáíîñòü“ îò 31

ÿíâàðÿ 2017 ãîäà è äð.) ïî ñîõðàíåíèþ áèîëîãè÷åñêîãî ðàçíîîáðàçèÿ è óñòîé÷èâîìó ðàç-
âèòèþ è ðàöèîíàëüíîìó èñïîëüçîâàíèþ ïðèðîäíûõ ðåñóðñîâ. Êðîìå òîãî, ñîçäàíèå íàöèî-
íàëüíîé çîîëîãè÷åñêîé êîëëåêöèè îáåñïå÷èò âûïîëíåíèå íàöèîíàëüíîãî çàêîíîäàòåëüñòâà
(Çàêîí ÐÊ Îá îõðàíå, âîñïðîèçâîäñòâå è èñïîëüçîâàíèè æèâîòíîãî ìèðà, Ýêîëîãè÷åñêèé
êîäåêñ Ðåñïóáëèêè Êàçàõñòàí) è ïîâûøàåò íàó÷íî-òåõíè÷åñêèé ïîòåíöèàë ãîñóäàðñòâà è
åãî ìèðîâîé èìèäæ çà ñ÷åò ñîõðàíåíèÿ è ðàçâèòèÿ çîîëîãè÷åñêèõ êîëëåêöèîííûõ ôîíäîâ.

Ñîçäàíèå è ðàçðàáîòêà íàöèîíàëüíîé ýëåêòðîííîé áàçû äàííûõ ïî çîîëîãè÷åñêîé íà-
ó÷íîé êîëëåêöèè Ðåñïóáëèêè ïðåäïîëàãàåò ñîçäàíèå ñîîòâåòñòâóþùåãî âåá-ïîðòàëà äëÿ
ïóáëè÷íîãî èñïîëüçîâàíèÿ.
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Ðèñ. 2. Øàáëîí òàáëèöû äëÿ çàïîëíåíèÿ

Ðàçðàáîòàííàÿ çîîëîãè÷åñêàÿ áàçà äàííûõ èñïîëüçóåòñÿ äëÿ ó÷åòà, êîíòðîëÿ ñîñòîÿíèÿ
è äîëãîâðåìåííîãî ñîõðàíåíèÿ åäèíîé íàöèîíàëüíîé çîîëîãè÷åñêîé êîëëåêöèè è óïðàâëå-
íèÿ öåííûìè çîîëîãè÷åñêèìè êîëëåêöèîííûìè ìàòåðèàëàìè.

Ðàçðàáîòàííàÿ áàçà ïîçâîëÿåò îöåíèòü ñîâðåìåííîå ñîñòîÿíèå çîîëîãè÷åñêèõ íàó÷íûõ
êîëëåêöèé Êàçàõñòàíà, õðàíÿùèõñÿ, ãëàâíûì îáðàçîì, â êîëëåêöèîííîì ôîíäå Èíñòèòóòà
çîîëîãèè

”
Çîîëîãè÷åñêàÿ êîëëåêöèÿ“, êîòîðûé ñîñòàâëÿåò áîëåå 715 òûñ. ýêç. ïîçâîíî÷íûõ

è áåñïîçâîíî÷íûõ æèâîòíûõ.
1. Ñóùåñòâóþùèå áàçû äàííûõ. Äëÿ íàïîëíåíèÿ áàçû äàííûõ ïî çîîëîãè÷åñêîé

êîëëåêöèè íåîáõîäèìî ñèñòåìàòèçèðîâàòü èíôîðìàöèþ è ðàçðàáîòàòü ôîðìàòû åå õðàíå-
íèÿ äëÿ îïòèìèçàöèè åå ðàçìåùåíèÿ è ïîèñêà ñ èñïîëüçîâàíèåì íàäëåæàùèõ ïðîãðàìì-
íûõ ñðåäñòâ [14�16]. Ñóùåñòâóþùèå â íàñòîÿùåå âðåìÿ áàçû äàííûõ ñîñðåäîòî÷åíû íà
õðàíåíèè äàííûõ î áåëêàõ è íóêëåèíîâûõ êèñëîòàõ [17, 18], ÄÍÊ [9], RDA [19]. Íàøè
ðåçóëüòàòû ïðåäñòàâëÿþò ñîáîé íîâûé äèçàéí ðåëÿöèîííîé áàçû äàííûõ äëÿ îáëàñòè
çîîëîãèè.

Ðàññìîòðèì âûáðàííóþ ìîäåëü äàííûõ ïî çîîëîãè÷åñêîé êîëëåêöèè, íåîáõîäèìî ïî-
ëó÷èòü âñå äåòàëè äëÿ åå ýôôåêòèâíîãî ðåøåíèÿ.

Òðàäèöèîííûå áàçû äàííûõ èìåþò äàííûå â òàáëèöàõ, õðàíÿùèõñÿ â ïîëÿõ äëÿ ñòîëá-
öîâ. Ïðåèìóùåñòâî õðàíèëèùà äàííûõ ñòîëáöîâ çàêëþ÷àåòñÿ â áîëåå áûñòðîé îáðàáîòêå
àãðåãàöèîííûõ çàïðîñîâ ïî ñðàâíåíèþ ñ áàçàìè äàííûõ ñòðîê [22, 23]. Íàøè òàáëèöû
â áàçå äàííûõ òàêæå èìåþò äàííûå, çàïîëíåííûå ïîëÿìè äëÿ îòäåëüíûõ ñòîëáöîâ. Ìû
ðàçäåëèëè òàáëèöû íà ÷àñòîòíûå è êîäîâûå òàáëèöû, ñâÿçàííûå ñ íàìè � ïåðâè÷íûé è
âíåøíèé êëþ÷, ÷òî òàêæå óñêîðÿåò çàïðîñû. Ñõîäñòâî òèïà äàííûõ â áîëüøèíñòâå ñòîëá-
öîâ ïîçâîëÿåò ëó÷øå ñæèìàòü äàííûå ïðè âûïîëíåíèè àëãîðèòìîâ ñæàòèÿ, ÷òî òàêæå
óñêîðÿåò çàïðîñû [24], òåì ñàìûì óñêîðÿÿ àíàëèç äàííûõ [8, 17]. Òèïè÷íûé òèï äàííûõ,
êîòîðûé ÿâëÿåòñÿ ÷àñòüþ íåñòðóêòóðèðîâàííûõ ôàéëîâ, ñîäåðæèò âëîæåííûå çàïèñè, íà-
áîðû, ñïèñêè è âàðèàíòû.

2. Ïðåäëîæåííàÿ ñòðóêòóðà áàçû äàííûõ.

2.1. Ñòðóêòóðà áàçû äàííûõ. Äëÿ õðàíåíèÿ äàííûõ èññëåäîâàíèé ðàçðàáîòàíà ðåëÿ-
öèîííàÿ ÁÄ ñ èñïîëüçîâàíèåì Microsoft SQL Server Management Studio (SSMS) [25]. Çîîëî-
ãè÷åñêàÿ áàçà äàííûõ ñîñòîèò èç ÷àñòîòíûõ òàáëèö, ðàçìåðíûõ òàáëèö è êîäîâûõ òàáëèö,
ñîåäèíåííûõ ñ ïîìîùüþ ïåðâè÷íîãî è âíåøíåãî êëþ÷à. ×àñòîòíûå òàáëèöû çàïîëíÿþò-
ñÿ äàííûìè â ïîâòîðÿþùèõñÿ èíòåðâàëàõ â çàâèñèìîñòè îò ÷àñòîòû ñáîðà è ñîäåðæàò
èíôîðìàöèþ î òèïàõ äàííûõ.

Â òàáëèöå õðàíÿòñÿ äàííûå ñ âèäîâûìè õàðàêòåðèñòèêàìè, îòíîñÿùèìèñÿ ê çîîëîãè-
÷åñêèì êîëëåêöèÿì.
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Ðèñ. 3. Îêíî ââîäà äàííûõ

2.2. Òèï áàçû äàííûõ. Òèï äàííûõ áûë âûáðàí íà îñíîâå õàðàêòåðà ââåäåííûõ äàí-
íûõ. ×èñëà èìåëè ÷èñëîâîé òèï äàííûõ. Ïðèâåäåííûé âûøå òèï äàííûõ ïðåäíàçíà÷åí
äëÿ ñëåäóþùèõ àòðèáóòîâ ID, collection, a�l, pos_room, pos_shelving, pos_box, pos_tare,
pos_tare_serial, pos_matt, glass_prep, spec_numb, coll_numb, transfer, storage_type,
�x_agent, spec_type, coll_type, condition, handling. Òåêñòîâûå ñòðîêè ïåðåìåííîé äëèíû
õðàíÿòñÿ â âèäå äàííûõ òèïà nvarchar (ìàêñèìàëüíûé ðàçìåð 536 870 912 ñèìâîëîâ).

Â phpMyAdmin áûëà ñîçäàíà îñíîâíàÿ áàçà ïðîåêòà zoology, â êîòîðîé áûëè ðåàëèçîâà-
íû 5 òàáëèö: users, positions, fundament, departments, classes. Â òàáëèöå users áûëè ñîçäàíû
ïîëÿ: ôàìèëèÿ, èìÿ è îò÷åñòâî ïîëüçîâàòåëÿ, íîìåð îòäåëà, â êîòîðîì ïîëüçîâàòåëü ðàáî-
òàåò, íîìåð äîëæíîñòè, êîòîðóþ îí çàíèìàåò, åãî ëîãèí è ïàðîëü äëÿ äàëüíåéøåãî âõîäà â
ïðîãðàììó. Òàáëèöà positions õðàíèò íîìåðà è íàçâàíèÿ äîëæíîñòåé è èõ ïðàâà íà ÷òåíèå,
çàïèñü è èçìåíåíèå. Òàáëèöà departments ñîäåðæèò íîìåðà è íàçâàíèå îòäåëîâ, â êîòîðîì
ðàáîòàþò ïîëüçîâàòåëè. Ýòî ìîæåò áûòü ñàì àäìèíèñòðàòîð, ðóêîâîäñòâî èëè ëàáîðàíò. Â
òàáëèöå classes ðàñïîëîæåíà îñíîâíàÿ îïèñàòåëüíàÿ èíôîðìàöèÿ ïðî îáðàçöû. Íàïðèìåð,
öàðñòâî, âèä, ðîä, ïîäâèä è ò. ä. Òàáëèöà fundament ÿâëÿåòñÿ îñíîâíîé. Â íåé ñîäåðæàòñÿ
63 ïàðàìåòðà, ñðåäè êîòîðûõ åñòü íîìåð îáðàçöà, ìåñòî åãî íàõîæäåíèÿ, â êàêîì âèäå
áûë íàéäåí è êàê õðàíèòñÿ. Òàêæå â ýòîé òàáëèöå åñòü ïîëÿ, êîòîðûå ñîäåðæàò ññûëêè
íà ôîòî è âèäåî.
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Ðèñ. 4. Îêíî ïîèñêà èíôîðìàöèè

Ñîçäàí ïîëüçîâàòåëüñêèé èíòåðôåéñ äëÿ çàïîëíåíèÿ, ïîèñêà, èçìåíåíèÿ èíôîðìàöèè,
ñâÿçàííîé ñ áàçîé äàííûõ. Òàêæå åñòü âîçìîæíîñòü èìïîðòèðîâàíèÿ äàííûõ ñ Excel ôàé-
ëà.

Âíóòðåííÿÿ áàçà äàííûõ çîîëîãè÷åñêîé êîëëåêöèè ñîäåðæèò ïîëíûé íàáîð ñâåäåíèé
ïî åäèíèöàì õðàíåíèÿ, à åå íàïîëíåíèå êîíòðîëèðóåòñÿ êóðàòîðàìè êîëëåêöèé.

Äëÿ ðàçðåøåíèÿ äîñòóïà ïîëüçîâàòåëåé è ðàçäåëåíèÿ ïðàâ äîñòóïà ê ðàçëè÷íûì ôóíê-
öèîíàëàì ñèñòåìû â ñîîòâåòñòâèè ñ ïîëüçîâàòåëüñêèìè ïîëíîìî÷èÿìè ïðåäóñìîòðåíà ñè-
ñòåìà, îñíîâàííàÿ íà ââîäå ëîãèíà è ïàðîëÿ (ðèñ. 3). Äëÿ çàùèòû îò íåïðàâîìåðíûõ äåé-
ñòâèé ïîëüçîâàòåëåé â ñèñòåìå âíåäðåíà âîçìîæíîñòü âåäåíèÿ æóðíàëà ïîëüçîâàòåëüñêèõ
äåéñòâèé.

Ñèñòåìà ââîäà äàííûõ îáåñïå÷èâàåò âîçìîæíîñòü âêëþ÷åíèÿ ìåäèàôàéëîâ (èçîáðà-
æåíèÿ � ôîòî æèâîòíûõ), àóäèîôàéëîâ (ãîëîñà ïòèö è ò. ï.) (ðèñ. 3). Ïðè ââîäå äàííûõ
ìàêñèìàëüíî îáåñïå÷åíà âîçìîæíîñòü âûáîðà èíôîðìàöèè èç ñîîòâåòñòâóþùåãî ñïèñêà,
÷òî îáåñïå÷èâàåò êîððåêòíîñòü íàáîðà ïîâòîðÿþùåéñÿ èíôîðìàöèè.

Äëÿ îïåðàòèâíîãî ïîèñêà òðåáóåìîé èíôîðìàöèè ðàçðàáîòàíî ñîîòâåòñòâóþùåå îêíî
(ðèñ. 4).

Ïîñëå íàõîæäåíèÿ, èíôîðìàöèÿ ïðåäîñòàâëÿåòñÿ â âèäå ýêðàííîé ôîðìû (ðèñ. 5).
Íà äàííîå âðåìÿ â áàçå çàïîëíåíî áîëåå 1000 çàïèñåé, îïûòíàÿ ýêñïëóàòàöèÿ ïîêàçàëà

âåðíîñòü ïðèíÿòûõ ðåøåíèé.
Çàêëþ÷åíèå. Íà îñíîâå MySQL ðàçðàáîòàíà ýëåêòðîííàÿ áàçà äàííûõ ñ óäîáíûì

èíòåðôåéñîì äëÿ ââîäà äàííûõ èç ãîñóäàðñòâåííîé çîîëîãè÷åñêîé êîëëåêöèè Ðåñïóáëèêè
Êàçàõñòàí. Ðàçðàáîòàííàÿ ÝÁÄ âêëþ÷àåò èíôîðìàöèîííî-ïîèñêîâóþ ñèñòåìó è îáåñïå÷èò
äàëüíåéøåå ôîðìèðîâàíèå âèðòóàëüíîé íàó÷íîé çîîëîãè÷åñêîé êîëëåêöèè.
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Ðèñ. 5. Ýêðàííàÿ ôîðìà ïðåäñòàâëåíèÿ èíôîðìàöèè îá ýêñïîíàòå

Ýëåêòðîííàÿ áàçà äàííûõ ïðåäíàçíà÷åíà äëÿ çîîëîãîâ, à òàêæå äëÿ ñïåöèàëèñòîâ äðó-
ãèõ ïðîôèëåé, íóæäàþùèõñÿ â çîîëîãè÷åñêîé èíôîðìàöèè.

Ðàçðàáàòûâàåìàÿ òåõíîëîãèÿ ìîæåò áûòü èñïîëüçîâàíà (ïîñëå ñîîòâåòñòâóþùåé àäàï-
òàöèè) äëÿ áîëåå øèðîêîãî ïðèìåíåíèÿ, â ÷àñòíîñòè, äëÿ ïîñòðîåíèÿ âèðòóàëüíîãî ìóçåÿ
áèîëîãè÷åñêèõ ýêñïîíàòîâ âèäîâ, ðàñïðîñòðàíåííûõ íà òåððèòîðèè Êàçàõñòàíà.

Ïîëîæèòåëüíûé ýêîíîìè÷åñêèé ýôôåêò çàêëþ÷àåòñÿ â òîì, ÷òî äëÿ ïîëó÷åíèÿ èíôîð-
ìàöèè èç çîîëîãè÷åñêîé êîëëåêöèè íå òðåáóåòñÿ äîðîãîñòîÿùàÿ àïïàðàòóðà. Ñîöèàëüíûé
ýôôåêò âûðàæàåòñÿ â øèðîòå äîñòóïíîñòè ñîîòâåòñòâóþùåé èíôîðìàöèè èç ÝÁÄ.

Ñîçäàííàÿ áàçà äàííûõ ïî çîîëîãè÷åñêîé êîëëåêöèè ïîçâîëèò ïðîâîäèòü êîëè÷åñòâåí-
íûé è êà÷åñòâåííûé àíàëèç òàêñîíîìè÷åñêîãî ðàçíîîáðàçèÿ è ìîíèòîðèíã áåñïîçâîíî÷íûõ
è ïîçâîíî÷íûõ æèâîòíûõ Êàçàõñòàíà, à òàêæå ïðîâîäèòü ðåâèçèþ âèäîâûõ îïðåäåëåíèé
êîëëåêöèîííûõ ìàòåðèàëîâ íà îñíîâå íîâåéøèõ íàó÷íûõ äîñòèæåíèé â ñîâðåìåííîé çîî-
ëîãè÷åñêîé ñèñòåìàòèêå. Íà îñíîâå ñîâðåìåííîãî ó÷åòà è àíàëèçà ñîñòîÿíèÿ êîëëåêöè-
îííûõ ôîíäîâ ìîæíî îñóùåñòâëÿòü îöåíêó äîñòàòî÷íîñòè ýòèõ ôîíäîâ äëÿ îòðàæåíèÿ
ìíîãîîáðàçèÿ æèâîòíîãî ìèðà ñòðàíû è óòî÷íåíèÿ âèäîâûõ îïðåäåëåíèé êîëëåêöèîííûõ
ìàòåðèàëîâ â ñîîòâåòñòâèè ñ ñîâðåìåííûìè èçìåíåíèÿìè â ñèñòåìàòèêå áåñïîçâîíî÷íûõ
è ïîçâîíî÷íûõ æèâîòíûõ.

Ïðèìåíåíèå ñïåöèàëèçèðîâàííûõ ãåîèíôîðìàöèîííûõ ñèñòåì (ÃÈÑ) ïîçâîëÿåò ýô-
ôåêòèâíûì îáðàçîì ñîáèðàòü, õðàíèòü, îáðàáàòûâàòü è ðàñïðîñòðàíÿòü çîîëîãè÷åñêóþ
èíôîðìàöèþ, ÷òî ñïîñîáñòâóåò êà÷åñòâåííî íîâîìó îñìûñëåíèþ ýêîëîãè÷åñêèõ ïðîöåññîâ.
Â òî æå âðåìÿ, âîçìîæíîñòè ãåîèíôîðìàöèîííûõ òåõíîëîãèé â ýêîëîãè÷åñêèõ ïðîöåññàõ
óêàçûâàþò íà àêòóàëüíîñòü ïðîâåäåíèÿ èññëåäîâàíèé â îáëàñòè ñîâåðøåíñòâîâàíèÿ
ìåòîäèêè ñîçäàíèÿ è íàïðàâëåíèé ïðèìåíåíèÿ ïîäîáíûõ ñèñòåì.

Ñïèñîê ëèòåðàòóðû

1. Kashyap, H., et al. Big data analytics in bioin- formatics: A machine learning perspective. arXiv
1506.05101, 2015.

2. Turner, V., Gantz, J., and Minton, S. The digital universe of opportunities: Rich data and the
increasing value of the internet of things. Tech. rep., 2014.



Ì.Í. Êàëèìîëäàåâ, �. Ò. Ìàçà©îâà, Ð. Â. ßùåíêî, Ò.Æ. Ìàçàêîâ, À.À. Àáäèëäàåâà 11

3. Ragunath, P. K., Venkatesan, P., and Ravimohan, R. New curriculum design model for
bioinformatics postgraduate program using systems biology approach // Journal of Computer Science
& Systems Biology. 2009. N 2. Ð. 300�305.

4. Benson, D., Karsch-Mizrachi, I., Lipman, D., et al. GenBank // Nucleic Acids Res. 2000. N 28.
Ð. 15�18.

5. Burge, S. W., et al. Rfam 11.0: 10 years of RNA families // Nucleic Acids Research 41, D1. 2012.
D226�D232.

6. Ponten, F., Schwenk, J. M., Asplund, A., and Edqvist, P.-H. D. The human protein atlas as a
proteomic resource for biomarker discovery // Journal of Internal Medicine. 2011. 270, 5. Ð. 428�446.

7. de Lorenzo, V., et al. The power of synthetic biology for bioproduction, remediation and pollu
tion control // EMBO reports. 2018. 19, 4. e45658.

8. Duigou, T., du Lac, M., Carbonell, P., and Faulon, J.-L. RetroRules: a database of reaction rules
for engineering biology // Nucleic Acids Research 47, D1. 2018. D1229�D1235.

9. Nielsen, J., and Keasling, J. D. Engineering cellular metabolism // Cell 164. 2016. Ð. 1185�1197.
10. Rose, P. W., et al. The rcsb protein data bank: redesigned web site and web services. Nucleic

Acids Research 39. 2011. D392�D401.
11. Bourne, P. Will a biological database be deferent from a biological journal? // PLOS

Computational Biology. 2005. 1, 3.
12. Singh, S., et al. Comparative modeling study of the 3-d structure of small delta anti-gen protein

of hepatitis delta virus // Journal of Computer Science & Systems Biology. 2010. 3. Ð. 1�4.
13. Hoskeri, J., Krishna, V., and Amruthavalli, C. Functional annotation of conserved hypothetical

proteins in rickettsia massiliae mtu5 // Journal of Computer Science & Systems Biology. 2010. 3. Ð.
50�52.

14. Altschul, S., Gish, W., Miller, W., et al. Basic Local Alignment Search Tool // Journal of
Molecular Biology. 1990. 215. Ð. 403�410.

15. Benham, S., et al. Taxus baccata in Europe: Distribution, habitat, usage and threats.
Publications Once of the EU: Luxembourg, 2016.

16. Benson, D., Karsch-Mizrachi, I., Lipman, D., et al. GenBank // Nucleic Acids Res. 2000. 28.
Ð. 15�18.

17. Benson, D., Karsch-Mizrachi, I., Lipman, D., et al. GenBank // Nucleic Acids Res. 2014. 42.
Ð. 7�32.

18. Dalmaris, E., et al. Dataset of targeted metabolite analysis for Five taxanes of hellenic taxus
baccata l // Populations. 2020. Data 5, 1.

19. Birney, E., and Clamp, M. Biological database design and implementation // Brie�ngs in
Bioinformatics. 2004. 5, 1. Ð. 31�38.

20. Bourne, P. Will a biological database be di�erent from a biological journal // PLOS
Computational Biology. 2005. 1, 3.

21. Bradley, A. R., Rose, A. S., Pavelka, A., et al. An e�cient �le format for the transmission,
visualization, and analysis of macromolecular structures // PLOS Computational Biology. 2017. 13.
Ð. 1�16.

22. Duggirala, S. Newsql databases and scalable in-memory analytics. In A Deep Dive into NoSQL
Databases: The Use Cases and Applications // P. Raj and G. C. Deka, Eds., vol. 109 of Advances in
Computers. Elsevier, 2018. P. 49.

23. Srinivasa, K., and Hiriyannaiah, S. Comparative study of di�erent in-memory (no/new) SQL
databases. In A Deep Dive into NoSQL Databases: The Use Cases and Applications // P. Raj and G.
C. Deka, Eds., vol. 109 of Advances in Computers. Elsevier. 2018. P. 133�156.

24. Raj, P. A detailed analysis of NoSQL and NEWSQL databases for bigdata analytics and
distributed computing. In A Deep Dive into NoSQL Databases: The Use Cases and Applications // P.
Raj and G. C. Deka, Eds., of Advances in Computers. Elsevier, Vol. 109. 2018. P. 1�48.



12 Ïðèêëàäíûå èíôîðìàöèîííûå òåõíîëîãèè

25. Microsoft. Microsoft SQL Server. 2017: (RTM) 14.0.1000.169 (X64) Aug 22 2017 17:04:49
Copyright (C) 2017 Microsoft Corporation Express Edition (64-bit) on Windows 10 Home 10.0 [X64]
(Build 18362:).

Êàëèìîëäàåâ Ìàêñàò

Íóðàäèëîâè÷ � àêàäåìèê
ÍÀÍ ÐÊ, äîêòîð ôèçèêî-
ìàòåìàòè÷åñêèõ íàóê, ïðîôåñ-
ñîð, ñîâåòíèê ãåíåðàëüíîãî äè-
ðåêòîðà Èíñòèòóòà èíôîðìà-
öèîííûõ è âû÷èñëèòåëüíûõ

òåõíîëîãèé ÊÍ ÌÎÍ ÐÊ;
Êàëèìîëäàåâ Ì. Í. â 1975�1980 ãîäû ó÷èëñÿ

íà ôàêóëüòåòå ìåõàíèêè è ïðèêëàäíîé ìàòåìà-
òèêè ÊàçÃÓ èìåíè Ñ. Ì. Êèðîâà ïî ñïåöèàëüíî-
ñòè

”
Ïðèêëàäíàÿ ìàòåìàòèêà“. Ñ 1980 ïî 1982

ãã. ðàáîòàë èíæåíåðîì ëàáîðàòîðèè ýêîíîìèêî-
ìàòåìàòè÷åñêèõ ìåòîäîâ Èíñòèòóòà ìàòåìàòè-
êè è ìåõàíèêè ÀÍ ÊàçÑÑÐ. Ñ 1982 ã. íà÷èíà-
åò çàíèìàòüñÿ â îáëàñòè òåîðèè óïðàâëåíèÿ. Ñ
ýòîãî ìîìåíòà è ïî íàñòîÿùåå âðåìÿ æèçíü è
äåÿòåëüíîñòü Ì. Í. Êàëèìîëäàåâà íåðàçðûâíî
ñâÿçàíû ñ ÊàçÍÓ èìåíè àëü-Ôàðàáè. Çäåñü îí
ïðîøåë ïóòü îò ñòàðøåãî ëàáîðàíòà, àñïèðàí-
òà, àññèñòåíòà, ñòàðøåãî ïðåïîäàâàòåëÿ, äîöåí-
òà êàôåäðû òåîðèè óïðàâëåíèÿ äî ïðîôåññîðà
êàôåäðû èíôîðìàöèîííûõ ñèñòåì ÊàçÍÓ èìå-
íè àëü-Ôàðàáè. Ïîäãîòîâèë è óñïåøíî çàùè-
òèë êàíäèäàòñêóþ äèññåðòàöèþ íà òåìó

”
Èññëå-

äîâàíèå äèíàìèêè ìíîãîìåðíûõ ôàçîâûõ ñè-
ñòåì“ (1990). Ëîãè÷åñêèì çàâåðøåíèåì ìíîãî-
ëåòíèõ íàó÷íûõ èññëåäîâàíèé Ì. Í. Êàëèìîë-
äàåâà ñòàëà çàùèòà äîêòîðñêîé äèññåðòàöèè íà
òåìó

”
Óñòîé÷èâîñòü è ìàòåìàòè÷åñêîå ìîäåëè-

ðîâàíèå íåëèíåéíûõ ìíîãîìåðíûõ ôàçîâûõ ñè-
ñòåì“ (2000). Ì. Í. Êàëèìîëäàåâ ÿâëÿåòñÿ àâ-
òîðîì áîëåå 250 íàó÷íûõ ðàáîò, â òîì ÷èñëå 12
ìîíîãðàôèé è 15 ó÷åáíûõ ïîñîáèé äëÿ âóçîâ è
àáèòóðèåíòîâ, áîëåå 20 ñâèäåòåëüñòâ î ãîñóäàð-
ñòâåííîé ðåãèñòðàöèè îáúåêòà èíòåëëåêòóàëü-
íîé ñîáñòâåííîñòè, 2 ñâèäåòåëüñòâ î ãîñóäàð-
ñòâåííîé ðåãèñòðàöèè ïðàâ íà îáúåêò àâòîð-
ñêîãî ïðàâà. Ñ 2012 ã. Ì. Í. Êàëèìîëäàåâ ÿâ-
ëÿëñÿ íàó÷íûì ðóêîâîäèòåëåì íàó÷íî- èññëåäî-
âàòåëüñêèõ ïðîåêòîâ.

M. N. Kalimoldaev studied at the Faculty
of Mechanics and Applied Mathematics of S.M.
Kirov Kazakh State University in 1975�1980
with a degree in applied mathematics. From

1980 to 1982 he worked as an engineer at
the Laboratory of Economic and Mathematical
Methods of the Institute of Mathematics and
Mechanics of the Academy of Sciences of the
Kazakh SSR. Since 1982, he has been studying
in the �eld of management theory. From that
moment to the present, the life and work of M.
N. Kalimoldaev are inextricably linked with the
al-Farabi KazNU. Here he worked his way up
from senior laboratory assistant, graduate student,
assistant, senior lecturer, associate professor of the
Department of Management Theory to professor
of the Department of Information Systems of Al-
Farabi Kazakh National University. He prepared
and successfully defended his PhD thesis on the
topic

”
Study of dynamics of multidimensional

phase systems“ (1990). The logical conclusion of
M. N. Kalimoldaev's long-term scienti�c research
was the defense of his doctoral dissertation on
the topic

”
Stability and mathematical modeling

of nonlinear multidimensional phase systems“
(2000). M. N. Kalimoldaev is the author of
more than 250 scienti�c papers, including 12
monographs and 15 textbooks for universities
and applicants, more than 20 certi�cates of state
registration of an intellectual property object, 2
certi�cates of state registration of rights to an
object of copyright. Since 2012 M. N. Kalimoldaev
has been the scienti�c director of research projects.

Ìàçàêîâà Àéãåðèì Òàë-

ãàòîâíà � äîêòîðàíò Êàçàõ-
ñêîãî íàöèîíàëüíîãî óíèâåðñè-
òåòà èìåíè àëü-Ôàðàáè, â 2019
ãîäó çàêîí÷èëà áàêàëàâðèàò ïî
ñïåöèàëüíîñòè

”
Èíôîðìàöèîí-

íûå ñèñòåìû“ Êàçàõñêîãî íà-
öèîíàëüíîãî óíèâåðñèòåòà èìåíè àëü-Ôàðàáè, â
2021 ãîäó ìàãèñòðàòóðó ïî òîé æå ñïåöèàëüíî-
ñòè. Â íàñòîÿùåå âðåìÿ ÿâëÿåòñÿ äîêòîðàíòîì 1
êóðñà Êàçàõñêîãî íàöèîíàëüíîãî óíèâåðñèòåòà
èìåíè àëü-Ôàðàáè.

Mazakova Aigerim Talgatovna, graduated
in 2019 with a bachelor's degree in Information
Systems from Al-Farabi Kazakh National
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University, in 2021 with a master's degree in the
same specialty. Currently, he is a 1st-year doctoral
student at Al-Farabi Kazakh National University.

ßùåíêî Ðîìàí Âàñèëüå-

âè÷ � äîêòîð áèîëîãè÷åñêèõ
íàóê, ãåíåðàëüíûé äèðåêòîð
Èíñòèòóòà çîîëîãèè ÌÎÍ ÐÊ.
Â 1984 ãîäó îêîí÷èë Êàçàõ-
ñêèé ãîñóäàðñòâåííûé óíèâåð-
ñèòåò (ñ îòëè÷èåì). Â 1994 ãîäó

ïîëó÷èë ó÷åíóþ ñòåïåíü êàíäèäàòà áèîëîãè÷å-
ñêèõ íàóê ïî ñïåöèàëüíîñòè

”
Ýíòîìîëîãèÿ“, â

2009 ãîäó � äîêòîðà áèîëîãè÷åñêèõ íàóê ïî òîé
æå ñïåöèàëüíîñòè. Â 1984 ãîäó ïðèøåë íà ðà-
áîòó â Èíñòèòóò çîîëîãèè ÀÍ Êàçàõñêîé ÑÑÐ
(íûíå Èíñòèòóò çîîëîãèè ÌÎÍ ÐÊ). Äî 1989
ãîäà íàõîäèëñÿ íà äîëæíîñòè ëàáîðàíòà, ñ 1989
ïî 1995 ãîäû � ìëàäø. íàó÷. ñîòð., ñ 1995 ïî
2004 � ñòàðø. íàó÷. ñîòð., ñ 2004 ïî 2009 �
âåä. íàó÷. ñîòð., ñ 2009 ïî 2013 � ãëàâí. íà-
ó÷. ñîòð. Â ÿíâàðå-àâãóñòå 2013 ãîäà ïðîðàáî-
òàë ãåíåðàëüíûì äèðåêòîðîì Èíñòèòóòà çîî-
ëîãèè è çàòåì ñ äåêàáðÿ 2018 ã. ïî íàñòîÿ-
ùåå âðåìÿ ïðîäîëæèë âîçãëàâëÿòü ýòîò íàó÷íî-
èññëåäîâàòåëüñêèé èíñòèòóò. Ñ 1997 ãîäà âîç-
ãëàâëÿåò íàó÷íîå îáùåñòâî

”
Òåòèñ“. Ñ 2011 ãî-

äà âîçãëàâëÿåò Êàçàõñòàíñêèé íàöèîíàëüíûé
êîìèòåò ÌÀÁ (

”
×åëîâåê è áèîñôåðà“) ÞÍÅ-

ÑÊÎ è âõîäèò â ñîñòàâ Íàöèîíàëüíîé êîìèñ-
ñèè ÐÊ ïî äåëàì ÞÍÅÑÊÎ è ÈÑÅÑÊÎ. Ñ
2014 ïî 2016 ãîäû áûë âèöå-ïðåçèäåíòîì ÌÀÁ
ïî Àçèàòñêî-Òèõîîêåàíñêîìó ðåãèîíó. Ñ 2020
ãîäà ÿâëÿåòñÿ ñîâåòíèêîì ÞÍÅÑÊÎ ïî áèî-
ñôåðíûì ðåçåðâàòîì (ðåãèîí Àçèè è Òèõîãî
îêåàíà). ßâëÿåòñÿ ÷ëåíîì íåñêîëüêèõ íàó÷íûõ
îáùåñòâ: Àìåðèêàíñêîå ýíòîìîëîãè÷åñêîå îá-
ùåñòâî (ñ 1997 ãîäà), Óêðàèíñêîå ýíòîìîëî-
ãè÷åñêîå îáùåñòâî (ñ 2003 ãîäà), Society for
Conservation Biology (ñ 2003 ãîäà) è äð.

Yaschenko, Roman Vasilyevich graduated
from the Kazakh State University in 1984 (with
honors). In 1994 he received the degree of
Candidate of Biological Sciences in the specialty

”
Entomology“, in 2009 � Doctor of Biological
Sciences in the same specialty.

In 1984, he joined the Institute of Zoology
of the Academy of Sciences of the Kazakh SSR
(now the Institute of Zoology of the Ministry

of Education and Science of the Republic of
Kazakhstan). Until 1989, he was a laboratory
assistant, from 1989 to 1995 � a junior researcher,
from 1995 to 2004 � a senior researcher, from
2004 to 2009 � a leading researcher, from 2009
to 2013 � chief researcher. In January-August
2013, he worked as the Director General of the
Institute of Zoology and then from December 2018
to the present, he continued to head this research
institute.

Since 1997, he has been the head of the
scienti�c society

”
Tethys“. Since 2011, he has been

the head of the Kazakhstan National Committee of
the IAB (

”
Man and the Biosphere“) of UNESCO

and is a member of the National Commission of
the Republic of Kazakhstan for UNESCO and
ISESCO. From 2014 to 2016, he was the Vice
President of the IAB for the Asia-Paci�c region.
Since 2020, he has been an adviser to UNESCO
on the Biosphere Reserve (Asia and the Paci�c
region).

He is a member of several scienti�c societies:
the American Entomological Society (since 1997),
the Ukrainian Entomological Society (since 2003),
the Society for Conservation Biology (since 2003),
etc.

Ìàçàêîâ Òàëãàò Æàêó-

ïîâè÷ � äîêòîð òåõíè÷åñêèõ
íàóê, ïðîôåññîð êàôåäðû

”
Èñ-

êóññòâåííûé èíòåëëåêò è Big
Data“. 1977�1982 ãã. � ñòó-
äåíò ôàêóëüòåòà ìåõàíèêè è
ïðèêëàäíîé ìàòåìàòèêè Êàç-
ÃÓ èì. Ñ. Ì. Êèðîâà ïî ñïåöè-

àëüíîñòè
”
Ïðèêëàäíàÿ ìàòåìàòèêà“. 1982�1985

ãã. � àñïèðàíò Èíñòèòóòà ìàòåìàòèêè è ìåõà-
íèêè ÀÍ ÊàçÑÑÐ. 1985�1988 ãã. � ìëàäø. íà-
ó÷. ñîòð, íàó÷. ñîòð. Èíñòèòóòà ìàòåìàòèêè è
ìåõàíèêè ÀÍ ÊàçÑÑÐ. 1988�1997 ãã. � àññè-
ñòåíò, ñòàðøèé ïðåïîäàâàòåëü, äîöåíò, çàâåäóþ-
ùèé êàôåäðîé ÊàçÍÓ èìåíè àëü-Ôàðàáè. 1997�
2013 � ñëóæáà â ÊÍÁ ÐÊ (ïåðâûé çàìåñòèòåëü
Àêàäåìèè ÊÍÁ ÐÊ, ïîëêîâíèê). Ñ 2014 � âîåí-
íûé ïåíñèîíåð ÊÍÁ ÐÊ, ãëàâí. Íàó÷. ñîòð. Èí-
ñòèòóòà èíôîðìàöèîííûõ è âû÷èñëèòåëüíûõ
òåõíîëîãèé, ïðîôåññîð ÊàçÍÓ èì.àëü-Ôàðàáè
(ïî ñîâìåñòèòåëüñòâó). 1985 ãîä � êàíä. ôèç.-
ìàò. íàóê ïî ñïåöèàëüíîñòè

”
äèôôåðåíöèàëü-
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íûå óðàâíåíèÿ è ìàòåìàòè÷åñêàÿ ôèçèêà“. 2005
ãîä � äîêòîð ôèç.-ìàò. íàóê ïî ñïåöèàëüíî-
ñòè

”
Ìàòåìàòè÷åñêîå ìîäåëèðîâàíèå, ÷èñëåí-

íûå ìåòîäû è êîìïëåêñû ïðîãðàìì“. 2006 ãîä �
ïðîôåññîð ïî ñïåöèàëüíîñòè

”
Èíôîðìàòèêà,

âû÷èñëèòåëüíàÿ òåõíèêà è óïðàâëåíèå“. 2006
ãîä � ÷ëåí-êîððåñïîíäåíò Íàöèîíàëüíîé Èí-
æåíåðíîé Àêàäåìèè ÐÊ. 2006 ãîä � àêàäåìèê
Ìåæäóíàðîäíîé Àêàäåìèè Èíôîðìàòèçàöèè. Ñ
2005 ãîäà ïî 2010 ãîä � ýêñïåðò Êîìèòåòà ïî
íàäçîðó è àòòåñòàöèè íàó÷íûõ êàäðîâ ÌÎÍ ÐÊ
â îáëàñòè

”
Ìàòåìàòèêè, èíôîðìàòèêè è âû÷èñ-

ëèòåëüíîé òåõíèêè“. Íàó÷íûå èíòåðåñû: ìàòå-
ìàòè÷åñêàÿ òåîðèÿ óïðàâëåíèÿ, âû÷èñëèòåëü-
íàÿ ìàòåìàòèêà, êîìïüþòåðíîå ìîäåëèðîâàíèå,
ðàçðàáîòêà àïïàðàòíî-ïðîãðàììíûõ êîìïëåê-
ñîâ è àâòîìàòèçèðîâàííûõ èíôîðìàöèîííûõ
àíàëèòè÷åñêèõ ñèñòåì. Ïîäãîòîâèë îäíîãî äîê-
òîðà òåõíè÷åñêèõ íàóê, ïÿòü êàíäèäàòîâ íà-
óê, òðåõ PhD. Èìååò 105 ïóáëèêàöèé, 7 ñâèäå-
òåëüñòâ î ãîñóäàðñòâåííîé ðåãèñòðàöèè ïðàâà
íà îáúåêò àâòîðñêîãî ïðàâà.
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èíôîðìàöèîííûõ è âû÷èñëè-

òåëüíûõ òåõíîëîãèé ÊÍ ÌÎÍ

ÐÊ. Â 2002 ãîäó çàêîí÷èëà
Àëìàòèíñêèé ãîñóäàðñòâåííûé
óíèâåðñèòåò èìåíè Àáàÿ ïî

ñïåöèàëüíîñòè
”
Èíôîðìàòèêà è àíãëèéñêèé

ÿçûê“, êâàëèôèêàöèÿ: ïðåïîäàâàòåëü èíôîðìà-
òèêè, â 2016 ãîäó çàùèòèëà äîêòîðñêóþ äèñ-
ñåðòàöèþ íà ñîèñêàíèå ñòåïåíè äîêòîð PhD.
Òðóäîâóþ äåÿòåëüíîñòü íà÷àëà ñ 2002 ãîäà â
ñðåäíåé øêîëå � 92. Ðàáîòàëà ïðåïîäàâàòå-
ëåì èíôîðìàòèêè â Ðåñïóáëèêàíñêîì ìåäèöèí-
ñêîì êîëëåäæå, ñòàðøèì ïðåïîäàâàòåëåì êà-
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”
Èíôîðìàòèêà è ïðèêëàäíàÿ ìàòåìà-

òèêà“ ÊàçÍÏÓ èì. Àáàÿ, ðóêîâîäèòåëåì Öåí-
òðà ïîñëåâóçîâñêîãî îáðàçîâàíèÿ

”
�ûëûì îð-

äàñû“, ñòàðøèì íàó÷íûì ñîòðóäíèêîì Èíñòè-
òóòà èíôîðìàöèîííûõ è âû÷èñëèòåëüíûõ òåõ-
íîëîãèé ÊÍ ÌÎÍ ÐÊ, äèðåêòîðîì ôèëèàëà

”
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íîì âûñøåé øêîëû èíôîðìàöèîííûõ òåõíîëî-
ãèé è èíæåíåðèè Ìåæäóíàðîäíîãî óíèâåðñèòå-
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