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Buoskosorus macesenepin memynae I'AXK koagany
Ipumenenune 'MC B pemienun 3aga4 0M03K0JIOTUH
Application of GIS in solving problems of bioecology

ITonai urepyain MakcaThbl - Te0aKMapaTTHIK JKYyHeJIep calachbIHIAFbl HETi3Ti YFBIMJIBIK
anmaparThl OKYy, OHOIKOJIOTHS CalachblHAA TE€0aKMapaTThIK KYyWHelaepll Kypy *XoHe KOJJaHy
OOWBIHIIA KOCIOM KBI3MET YINIH KXKETTI HETi3Ti OUTiMIi, ICKEepIIKTI XKoHE IaFrIblIapbl ally;
Kazipri 3amanfbl ['AXK-MeH XyMbIC icTey [aFIbUIapblH KaJbIITACTBIPY JKOHE KEHICTIKTIK
aKmapaTThl Talgay oOAIiCTEepiH KoijaHy Oonbinm TaObutansl. [loHmi oky OapbIchIHAA Keneci
TaKbIPBINTAp KAapacTBHIPBUIAABI: TE0AKMapaTThIK OKyienep, maiga OO0Mybl, KaJbIITACYyhl,
¢ynkunoHanaplKk MyMKiHAiIKTepi, [TAXK nepexTepai BU3yaln3anusuiay *oHE MHTEPIpETanusiay
omicrepi, ['AXK, TAX xobamay KEHICTIKTIK JEpeKTep MEH TEeXHOJIOTHSIIAP/Ibl
MHTETrpanusuiayIsiH Herisi peringe, I'AX Guoskonorusiaa.

IIonai OKBITY HOTHAKECIHAE OLTIM aJTylIbI:

-'AXK xnaccupukanusicbiH, Herisri (QyHKIUSUIApbIH, KEHICTIKTIK IEpeKTepli cakray
JKOHE OHJIEY 9JiCTepiH, KabarTap Typasbl TYCIHIKTI, 3JIEKTPOHIBIK KapTalap >KOHE pacTpiap,
KapTorpa(usuIblK MPOCKIUsIAp TYPIH aHBIKTAy; MAIIMETTEpAl OHACYIIH KypajaapblH Oinei.
KEHICTIKTIK Ccypay, Taljay, KapTaHbl peAakiusuiay KypaldapblH, MaIiMeTTep 0a3zachl Typalbl
TYCIHIKTI, TpaduKamblK HBICAHAAP MEH aTPUOYTTHIK aKMmapaTThl CaKTay, IMIKi JKOHE CHIPTKBI
JKBX >KYMBICBIHBIH NPUHIUOTEPIH, JAepekrep uHTerpatopbi; ['AX KocwsIMImamapbiH
KYpaJJIapblH, CBIPTKBI KOCBIMINAIAP/IBI KYPY OPTAaChIH YHPEHEI.

- anFaH OuUTIMIIEpiH TMPAKTUKAIBIK €ceNnTepiAl UIellyae KojjaHa Oifnefdl, KEeHICTIKTIK
aknapatTsl eHaeyai, ['AXK opraceiHga MomiMeTTepAl KapTara TYCipy MEH Tainayabl OpbIHAAN
anajpl.

- reorpasUTBIK ~ aKNApaTThIK JKYHMEMEH JKYMBIC 1ICTEY JaFJbUIAPBIH, KEHICTIKTI
NEpeKTepAl €HTri3y, cakTay, OHJIEy, Tajjaay >KOHE BH3yallu3alus OIICTEpiH, TeXHochepaHbIH
Kayirci3airi cajacslHAarsl O0JDKay JKOHE MaijaliaHy MIHIETTEpiH IIeNIyre apHajlFaH Ka3ipri
Ke37IeT1 0apJIblK KaXKETT1 aKmapaTTap.ibl MEHTepe/Ii.

Legb ocBOeHUS] AUCHMIUIMHBI - H3YYCHHE OCHOBHOTO NOHSTHHHOTO ammapara B
obnactu reomH(OPMALMOHHBIX CUCTEM, MOJyY€HHWE OCHOBHBIX 3HAHHM, YMEHUW M HAaBBIKOB,
HEOOXOIUMBIX Ui TPO(PECCHOHANBHON JESATEIPHOCTH 1O CO3JAHUI0 W TPUMEHEHHUIO
reorH(OpPMAaLIMOHHBIX CHUCTEM B o0jacTu Ouo3KoJIoruH; (OPMUPOBAHHE HABBIKOB PabOTHI C
coppeMennbiMi [MIC u mpUMEHEHHS METOJIOB aHAIW3a NPOCTPaHCTBEHHOW WH(popMaiuu. B
XO0Jle W3y4YEHHUS JUCHUIUIMHBI pPAacCMaTPUBAIOTCS CIEIYIOIIHEe TEeMbl: TeOWH(OpMalMOHHbIE
CHCTEMBI, BO3HHKHOBEHHE, CTAHOBJIICHHE, (YHKIHMOHAIbHBIE BO3MOXHOCTH, METOJIbI
BU3yanu3anuu 1 uHtepnperauuu naHHeix B ['MC, nmpoektupoBanne ['MC, I'MMC kak ocHoBa
MHTETPAIH IPOCTPAHCTBEHHBIX AHHBIX U TexHonorui, [ UC B Onoskosioruu.

BbinycKHUK, 0CBOMBIIUI JTHCIUIITHHY:

- Homxen 3HaTh o6nactu npumenenust [ YIC, knaccudukanuio; ocHoBHbie pyakun ['YC;
CrocoObl XpaHeHUsI U 00pabOTKU MPOCTPAHCTBEHHBIX JAaHHBIX, KOHLIEIIIUIO CIO0EB, AIEKTPOHHbBIE
KapThl ¥ PacTphl, CPEIACTBA 33JaHUS TUMA KapTOrpadhUIecKux MpPOEKIHiA; cpelcTBa 00paboTKU
JAHHBIX, TPOCTPAHCTBEHHBIEC 3aIIPOCHI, MPOCTPAHCTBEHHBIA aHAJIN3, CPEIICTBA PEAAKTUPOBAHUS
KapT, KOHIENUs 0a3 JaHHBIX, XpaHEeHHe rpad)uIecKuX 00bEKTOB M aTpUOYTUBHOW MH(POPMALINHY,
OpUHIUNE (QYHKIIMOHUPOBaHUs BHYTpeHHMX W BHemHuX CYBJl, mHTerparop 0a3 MaHHBIX;
co3panne ['UC-mpunoxkenuii, cpeacrsa pazpadorku [MC-npunoxxeHudl, HCMIOIb30BaHNE
BHEIIHUX CpeJ] pa3pabOTKH MPHIIOKEHHIT; oTedecTBeHHBIE U 3apybexnbie | UC Ha coBpeMeHHOM
PBIHKE.
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- JlomkeH yMeTh MPUMEHSThH MOJYYCHHBIC 3HAHUS MPU PELICHUH MPAKTHYCCKUX 3aj1ad,
OCYILECTBIISATh O0paOOTKy MPOCTPAHCTBCHHON HH(OpPMAIMK, BBIMOJHATh KAapTUPOBAHHE U
ananmu3 naHueix B cpeae ['UC.

- JlomkeH BiageTh HaBbIKaMH pabOTHI ¢ reorpapuueckoil HHGOPMAIIMOHHONW CHCTEMOM,
CIoco0aMu BBOJIA, XpaHEHHUs, 00PaOOTKH, aHATTN3a U BU3yaIU3allUH TPOCTPAHCTBCHHBIX JaHHBIX,
BCEH aKTyaJIbHOW Ha JIaHHBIH MOMEHT MH(OpPMAIMEH /I PEIICHHs TPOTHO3HBIX M OTIEPAaTHBHBIX
3a/1a4 B 00J1acTH TeXHOC(EpHOU 0€30I1aCHOCTH.

The objectives of the discipline - to study the basic conceptual apparatus in the field of
geographic information systems, obtaining basic knowledge and skills necessary for professional
activities in the creation and application of geographic information systems in the field of
bioecology; the formation of skills with modern GIS and the use of methods of analysis of
spatial information. During the study of the discipline the following topics are considered:
geoinformation systems, emergence, formation, functionality, methods of visualization and
interpretation of data in GIS, GIS design, GIS as the basis for the integration of spatial data and
technologies, GIS in bioecology.

Graduate who has mastered the discipline:

- Must know the scope of GIS, GIS classification, main functions, methods for storing
and processing spatial data, the concept of layers, electronic maps and rasters, means of
specifying the type of cartographic projections; data processing tools, spatial queries, spatial
analysis, map editing tools, database concept, storage of graphic objects and attribute
information, principles of functioning of internal and external DBMS, database integrator;
creation of GIS applications, development tools for GIS applications, use of external application
development environments; domestic and foreign GIS in the modern market.

- Must be able to apply the knowledge gained in solving practical problems, process
spatial information, perform mapping and data analysis in a GIS environment.

- Must have skills in working with a geographic information system, methods for
inputting, storing, processing, analyzing and visualizing spatial data, all currently relevant
information for solving forecasting and operational tasks in the field of technosphere safety.

buouHaukanus xoHe OMOMOHUTOPUHTI Heri3aepi
OcHOBBI OMOMHAUKALMHA U OHOMOHMTOPUHTA
Basics of bioindication and biomonitoring

IMonai meHrepy makcaTbl — JOKTOPAaHTTapAa TaOWFU OpPTaHBIH aHTPOIOTCHIIK
JacTaHYBIHBIH HETI3T1 KO3/epiH kKoHe OMOMHIMKATOp ar3ajapblH aHBIKTAY, OJIAPJbIH KOMETIMEeH
KOpILIaFaH OpTaJarbl JKaFbIMChI3 ©3TepiCTepai Kelnen Tipkey, OuocdepaHblH HETi3ri
JacTaylIbUTAPBIHBIH KYpaMbl, KaCHETTEpl JKOHE ocep €Ty MEeXaHU3Mepi, OJNIapIblH Ma3MYHBI
YKOHE KOpIIIaFaH OpTa 0OBEKTUIEpiHE TYCY XKOJAAPhl Typaibl KaciOu OiTiMIl KaIBIITACTHIPY .

OKBITY HITH:KeCiH/le MOHUTOPHUHT XOHE OMOWHAMKALWS SIiCTEpiHE KATaThIH 0a3aJIbIK
TEPMUHOJIOTHSIHBI MCHIEpY; MOHUTOPHHI JKOHE OMOWHAMKALMS OOWBIHIIA MPOLECTEePi
MOJICIIICY/IIH KOHE OaKbLIayJIapblH HETI3T1 CaHABIK OICTEPIH, YKOJOTHSIIBIK TOIYJISIIHSITBIK
3epTTEYJICPIiH HEri3ri omicTepiH mNaijaliaHy, KOMIBIOTEPIIK TEXHOJIOTHSIIAPIbIH KOMETIMEH
JIATIATBIK JKOHE 3ePTXaHAIBIK 3€PTTEYJICP/IiH HOTHKEIIEPiH OHIICY.

Llesin ocBOEHMS AUCUMILTUHBI — POPMHUPOBAHKE Y JOKTOPAHTOB MPO(PECCHOHATBHBIX
3HAHUH, MO3BOJISIONINX ONPEACIATh OCHOBHBIC HCTOUHHKH aHTPOIIOTCHHOTO 3arpsi3HEHUS
IPUPOIHBIX CPENl M OPTaHU3MbI-OMOWHAMKATOPHI, C TOMOIIHIO KOTOPBIX MOKHO OTIEPAaTHBHO
(UKCHPOBATh HEraTUBHBIC M3MEHEHHS B OKPYIKAIOIIEeH Cpejie, COCTaB, CBOMCTBAa U MEXaHU3MBI
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BO3JICHCTBHSI OCHOBHBIX 3arpsi3HUTENCH Onocdepbl, UX CoepKaHUE U IyTH OCTYIUICHHS B
0OBEKTHI OKPYXKAIOIIECH CPe/IbI

B pe3yabTaTe 00yueHus BiiajieTh 0a30BOM TEPMUHOJIOTHEH, OTHOCSIICICS K METOAaM
MOHHUTOpPHUHTA U OMOWHIMKAIIMU; HCIIOIb30BaTh OCHOBHBIC YUCICHHBIE METO/Ibl MO/ICTIPOBAHHUS
IPOLIECCOB U HAOJIOJICHUI 110 MOHUTOPUHTY U OMOWH/IUKAIINN, OCHOBHBIC METO/IbI
9KOJIOTMYECKUX MOMYIISIIMOHHBIX UCCIEOBAHHIA; C TOMOIIBIO KOMITBIOTEPHBIX TEXHOJIOTHI
00pabaTbIBaTh Pe3y/IbTAThI MOJEBBIX U JIAOOPATOPHBIX MCCIIEOBAHUM.

Objectives of the discipline — the formation of doctoral professional knowledge to
identify the main sources of anthropogenic pollution of natural environments and bioindicator
organisms, which can be used to quickly record negative changes in the environment, the
composition, properties and mechanisms of influence of the main pollutants of the biosphere,
their content and ways of entering the environment.

As a result of training the student will possess basic terminology related to monitoring
and bioindication methods; use basic numerical methods of modeling processes and observations
for monitoring and bioindication, the main methods of environmental population research; use
computer technology to process the results of field and laboratory research.



