PegepaabHOE rocyJapcTBeHHOE OIOIZKETHOE YUpeKIeHHe HAYKH
HucruTyT npobaem s3xosoruu 4 3poaionnu uM. A.H. CeBepuoBa Poccniickoid
aKaJeMHH HayK

VYTBepxkaaro.
Hupexrop U123 PAH
-

=g Haiinenko C.B.

« 20 » @ltfty,02026T.

PABOYAS MTPOT'PAMMA JUCHUILIMHBI

«['AC-TexHOJIOTHH H OCHOBBI reono3uMoOHUpPOBaAHUSA B OHOJIOTHYECKHX
HCCJICT0BAHUAX>

I'pynna cnenuajibHOCTeI:
1.5. buonoruueckue HayKu

CrnenuajJbHOCTH:
«300510THs», « DHTOMOJOTHSY, «IXTHONOTHSY, « DKOIOTHSY, I HIPOOHOIOTUs»,
«[lapazutomorus»

Mocksa, 2026 r.



AHHOTALMSA

Huctmmmuaa  «I'MC TeXHOJIOTMM W OCHOBbI  TeONO3MIIMOHUPOBAHUA B OHOJOTHYECKHX
HcCIe0OBAHUAX 00LIEHUsD> PEANNU3YETCsl B pAMKax OCHOBHOM poQecCHOHAEHON 00pa3oBaTeNbHON MPOrpaMMBI
BBICIIIETO 00pa30BaHUs - IPOTrPaMMBI TOArOTOBKH HAYYHO-TIEarOrMYeCKUX KaApoB B aciupanType deaepaabHOro
TOCyIapCTBEHHOTO OIOKETHOTO yUpexaeHns Hayku MHctuTyTta TipobiieM skomormu U dBomonma uMm. A.H.
CeseprioBa Poccuiickoit akanemun Hayk (U193 PAH) mo rpynme crienmansHocTel «bronornyeckie HayKu».

OCHOBHBIM HCTOYHUKOM MaTEpUaNoB il GOPMUPOBAHUS COIEPKAHUS POrPAMMBI SIBIISIOTCS: YU€OHUKH,
WHTEpHET-pecypchl. O0mas Tpya0eMKOCTh AUCIUIUIMHBI TI0 Y9eOHOMY IIaHy COCTaBISeT 2 3a4€THBIX €UHHIIbI,
72 gacoB pabotel. JuctumiHa peanusyetcs Ha 1 rogy oOydenus. Texymmas arrectanus MpoBOAUTCA HE MeHee 2
pa3 B COOTBETCTBHHM C 3aJaHWAMH M (OPMaMU KOHTPOJS, MPEAYCMOTPEHHBIE HACTOSIIEH MHpOrpaMMON.
[IpomesxyTouHas oLieHKa 3HAHUS OCYIIECTBIACTCS B (hopMe 3adeTa.

HOEJb OCBOEHUS AUCHUIIJIMHBI: noaroToBUTh CHEIMATUCTOB-OMOJIOTOB, CIIOCOOHBIX TPaMOTHO
CO3/1aBaTh KapTorpaduueckuii MaTepua JJisi HayYHBIX CTATCH.

3AJAYU JIUCLHUIIJIMHDBI: pa3BuTtHe HaBBIKOB pabOTHI C WHCTPYMEHTaMH aHaJWM3a MPOCTPAHCTBEHHBIX
JaHHBIX — porpammoit Q-Gis.

B pe3yabTaTe ocBOeHMSs THCHUIJIMHBI ACTIHPAHT J0JI/KEH:
3HaTh:
e  Bo03MOXHOCTH IIPOrpaMM, UCIIOJIb3yEMBIE JJIs IOCTPOEHUS KapT
e  (Oco0eHHOCTH UX YCTaHOBKH U paboTsl Ha [TK
o DIeMEeHTBI CTPYKTYpPbI TMPOCTPAHCTBECHHLIX [JAaHHBIX: CHUCTCMbI KOOpPAWHAT, pPAaCTpPbl, BEKTOPHI,
reOMETPHUYECKHIE XapaKTEPUCTHKH
Pa3HoBHIHOCTH Omeparyii ¢ paCTPOBBIMH ¥ BEKTOPHBIMH JaHHBIMU
HuTepdetic mporpamMmbl 1 0COOEHHOCTH pabOTHI C HUM
Pa3nuynble BapraHTBI IPAKTUYECKOTO MPUMEHEHHUS TPOTPaMM ISl TOCTPOSHHUS KapT

Ymern:
e [lonwp30BaTbCad MHCTPYMEHTAMHU IIPOrpamMM JUIsl IOCTPOEHUS KapT
[ ] BI)IHOJ'IHHTL onepaum/I C paCTpOBBIMI/I nu BeKTOpHBIMI/I JaHHBIMU
o [IpuMeHsATH IpoOrpamMMy JJIs CO3JaHus KapTorpadguueckoro MaTepuaia Jyis HaydHOH paboThl
Baagern:
e HaBplkaMu yCTaHOBKM M HACTPOMKH IPOrPAMMBI JIJIs1 IOCTPOEHUS KapT
e HaBbikamu pabOTHI C PACTPOBBIMH U BEKTOPHBIMHU JIAHHBIMH
[ ] HaBI)IKaMI/I IIOATrOTOBKU CO3aHHOTO MaTepI/Iana JJIs1 UCITOJIB30BAHUS B H&y‘IHBIX CTaThiAX

OBBEM JIUCIIUIIVIMHBI
O0mas Tpy10eMKOCTh JUCHHUILINHBI COCTABJIACT 2 3a4eTHBIX ¢IMHHIIbI, 72 4acoB.
Bun 3ansiTuid KonnuecTBo 4acoB
ek 18
JIaGopaTopHO-IpaKTHIECKHUE 3aHATHS 18
CamocTosiTensHas paboTta 34
3auer 2
NTOI'O 72




COJEPKAHUE JUCHUIIJINHBI

Ne HanmenoBanme TeMbI (paszena)
/11

Kpatkoe comep:xanue TeMsl (pazuena)

OOmas
TPYAOEMKOC
Th B aKaJeM.
yacax

1 e HucTpyMeHTHI aHAIM3A
NPOCTPAHCTBEHHBIX

JaHHBIX

YcTaHoBKa ¥ HaCTpOMKa MPOrpaMMHOTO
obecnieuenus (I10) B QGIS - maruss, B R -
MAKEeThI

[Mpunnumnet padots ¢ [10 ¢ no3uuu
MOJIb30BATEINS

QGIS-GUI, R -CLI

3arpy3ka
MPOCTPAHCTBEHHBIX
JaHHBIX U3 (aiiaa

e CrpykTypa
NMPOCTPAHCTBEHHBIX TAHHBIX

o Cucrtema KoopJUHAT
PROJ, WKT

oPactpnl

e KoopanHaTtHas ceTka

e Crou brick, stack

¢ 3pauenns KonndecTBeHHEBIC 3HAUCHUA,
KaTerOpHH, 1IBETOBA IITKaja

o BekTopsl

e TabmuIta JaHHBIX

e ['eomerpust

o XapaKTEPUCTUKHU T€OMETPUH
Extent, CRS, dimension

e Omnepanunu ¢ pacTpoBbIMH
AAHHBIMH

o I'moGanbHbBIE onIepanuu

o JlokanbpHbIE OnEepanyuu
yHapHBIe ornepanyH (sqrt, log), buHapHbBIE
orepanuy (CIoKeHHe, YMHOKCHUE Ha
CKaJIsIp)

o doxanbHbIEe ONIepanum
HHU3KOYaCTOTHBIN (QHIIbTp
[Mepenpoennpopanue nearest neighbor,
bilinear interpolation

e Omnepannu ¢ BeKTOPHBIMH
JAAHHBIMH

o [IepenpoeunpoBanue

o Bybepuzanus, neHrpoun/,
W3BJICUCHHE JIIVH, TUIONIAJICH,
MIPOCTPAHCTBEHHOI'O OXBaTa

o OO0bennHeHne, nepeceucHue,
BXOJXKJICHHE, COITPUKOCHOBEHUE

YHapHbIC U OWHAPHEIC




HanmenoBanme TeMbI (paszena)
n/m

Kparkoe comep:xanue Temsl (pazuena)

OOmas
TPYIOEMKOC
Th B aKaJIEM.
gacax

e Hucrpymentsl QGIS

O

o Nurepeiic Menu, toolbars, shortcuts, global
options

oBenenue mpoekra

e BE160op TIpOeKITHH ¥ MPOCTPAaHCTBEHHOTO
oXBaTa [JId pacTpa BaXXHO, OCO6GHHO, pasMep
quﬁKH; JJI1 BEKTOPA HE TaK Ba’XKHO

e Manumyssiiu co ciosimu Layer properties

e JlekopupoBaHue

o OtpucoBka nanubeix Digitizing

oTl'eorpaduueckas npussizka Georeferencing

Mouyau Plugins

o IIpakTHYecKoe MpUMeHEHHE
(pa3auYHBIMH
HHCTPYMEHTAMM)

(]

o IToaroroBka
KapTorpadudecKkoro MaTepuaa s cratei
[IpaBoBas nHGOpPMAITHS 110 HCTIOIB30BaHUIO
kaprorpaduyeckux noioxek; 300 DPI,
MUHUMAJILHBIN pa3Mep HpuQTa

o Tematnueckoe
JnemupprupoBaHue
LlenecooOpa3HO JH, €CITU CTOIBKO TOTOBBIX
MPOAYKTOB? 110 TEOPHUH — TIEPBUYHAS
00paboTKa, KIIaCCUPHUKAIM ¢ yuuTeleM, 0e3
YUYUTEIS

o AHanu3 OnoteneMeTpun
Linear Trajectory, Home Range, Habitat
Selection

o MopenupoBaHue apeasos
Species distribution modelling

8 e PaccMoTpenne oTaeIbHBIX
BOIPOCOB O MPHUMEHEHUI0

I'ncC

ollonydyeHue u UCIONB30BAHNE HAXOISAIIUXCS
B CBOOOJTHOM JTOCTYTIE TAHHBIX
o OTMmBIBKa penbeda
opyzoe

UuToro

68

3auer

Oo0pa3oBaTeabHbIE TEXHOJIOTUHA
[IpakTHueckue 3aHATHS, BKIIOYAOLIHUE:

® YCTaHOBKA, HACTPOIiKa M OOHOBJICHHE IPOTPAMMHOTO 00ECTIEYECHUS,

®  OCBOEHHE MHCTPYMEHTOB IIPOTPAMMHOI0 OOecTIeueHIe

e  CO3/1aHHWE ¥ BEJEHHE MMPOEKTa JJIsi MAaHUITYJISALUHU C IPOCTPAHCTBEHHBIMHU TAHHBIMU
L

CO3/IaHME TIPOCTPAHCTBEHHBIX JaHHBIX (OTPHUCOBKA T€OMETPHH U 3aIllOJIHEHUE aTpUOYyTHBHOHN TaOJHIIBI),

3arpy3Ka MpoCTPaHCTBEHHBIX JIaHHBIX U3 (aliia U cOXpaHeHHEe MPOCTPAHCTBEHHBIX JaHHBIX B (aiin

° AHAJIN3 IPOCTPAHCTBCHHBIX JaHHBIX

® JKCHOPT NPOCTPAHCTBCHHLIX JAHHBIX B BUAC KapTOT pa(i)I/I‘leCKOFO MaTtcpuaiia

TeKymaﬁ H IMIPOMEKYTOYHAA aTTECTAllUA

TeKymaﬂ aTTeCTanys 1o JUCHUILIMHC ITPOBOJAUTCA B (l)OpMC 3a4cTa.

H3BJICUCHHUC XAPAKTCPUCTUK (I/I3 reoMEeTpun 1 anI/I6yTI/IBHOI>i Ta6HI/IL[BI) MMPOCTPAHCTBCHHBIX JAaHHBIX




OObexTaMu OLIEHUBAHHUS BBICTYIIAIOT: aKTUBHOCTD Ha 3aHATHSAX, CBOEBPEMEHHOCTh BBIIIOJIHEHUS PAa3JIMUHBIX BUJIOB
3aJjaHui, II0CEeIAeMOCTb 3aHATHH; CTENEeHb YCBOEHHMA TEOPETHYECKUX 3HAHUH U YPOBEHb OBJIAJEHUS
MPaKTUIECKUMH YMEHUSIMH U HaBBIKAMH 110 BCEM BHAaM Y4eOHOI paboThl, MPOBOAUMBIX B PAMKaX MPAKTUYECKUX
3aHSATHIA U CAMOCTOSTENILHON paboThI.
[IpomexyTouHas arrectanys IO JUCLUIUIMHE OCYLIECTBiIsAETCs B (opMme 3auera B KOHIE 1 Kypca oOy4yeHus B
cooTBeTcTBHH ¢ | padukom yuebHOTO mporiecca. OOydaronIuiics TOMyCcKaeTcs K 3a4eTy B CIIydae BHITIOTHEHHS BCEX
y4eOHBIX 3aJaHUi U MEPONPHITHH, NPEAYCMOTPEHHBIX HACTOSIIEH MporpamMMmoil. B ciydae Hannuus ydeOHOI
3aJI0JDKEHHOCTH (TIPOMYIIEHHBIX 3aHATHA W (WJIM) HEBBINIOJHEHHBIX 3a/laHUil) acmupaHT oTpadaThiBaeT
MPOIYIIEHHbIE 3aHATHS U BBIIOIHACT 3a1aHus. J{J1s1 yCcleIHoN ciaun 3a4eTa acClMpaHT J0JDKEH:
e pa3duparbcs B paCTPOBBIX U BEKTOPHBIX MPOCTPAHCTBEHHBIX JAHHBIX U X aTPUOYTax, HEOOXOIUMBIX AJIS
OTOKAECTBIICHHs Ha0Opa JaHHBIX B BUJE MPOCTPAHCTBEHHBIX TAHHBIX
®  YBEpEHHO BJIAJETh BO3MOXKHOCTSIMH MPOTPAMMHOI0 00ecleUeHus], BKIII04as CBOOOAHYIO OpPUEHTAIUIO B
rpaguueckoM uHTEpdeiice
o QGIS: YMeTh BecTH IMPOEKT C MHOKECTBEHHBIMU HaOOpaMu (CI0SMHU) MPOCTPAHCTBEHHBIX TaHHBIX
e R:oBmagers 0CHOBaMH MapagurmMbl BOCIPOU3BOANMBIX BHIUMCIICHHH HA OCHOBE CKPUIITOB
®  OCYULIECTBIATH YHApHbIC U OMHApPHBIE ONEPALUH IO U3BJICUCHUIO CBOMCTB, H3MEPEHUIO KOJIMYECTBEHHBIX
XapaKTEePUCTUK U IPe0oOpa30BaHUIO T€OMETPUHU
®  yMETb IPUMEHATh IPOCTPAHCTBEHHBIN aHAIN3 U IIPOCTPAHCTBEHHOE MOJEIUPOBAHUE JUIsl PELIEHUS] CBOUX
HAay4YHBIX 3a1a4
o YMETb OJSKCHOPTUPOBATH CJIOU HNPOCTPAHCTBCHHLIX AAaHHBIX C HUX CTHJIUCTUYCCKUM O(i)OpMHCHI/ICM u
JEKOPUPOBAaHNEM B KapTOrpapUUECKUi MPOLYKT
OuenuBanue 00y4aroIerocst Ha MPOMEKYyTOYHON aTTECTaLMU OCYLIECTBIISIETCS Ha 3a4eTe 110 IIKajie: 3a4TCHO/He
3a4TE€HO

3adeT BKJIIOYAET: 33/IaHUS B BUJIC YIIPAXKHEHUH, Ha KaXKI0€ U3 KOTOPHIX 00y4JaeMblil BHIAECT OTBET.
Hcxons u3 HampaBJieHUsT HAYYHOH JIeATSIbHOCTH 00yJaronierocst 0yaeT copMupoBaHa OpUEHTUPOBAHHAS Ha
MPAKTUYECKYI0 3HAYUMOCTD 33J1a4a, IPY PEUICHUHA KOTOPOH HEOOX0AUMO MPOJEMOHCTPUPOBATH HABBIKH

MaHUIyJIsINUU €C TPOCTPAHCTBCHHBIMHA JaHHBIMU.

KpuTepml OICHUBAHHUA OTBETA:

Bana YpoBeHb chOPMHUPOBAHHOCTH KOMIICTCHIIUH
5 6ansoB OOy4aroIuics B MOJHON Mepe BIIaJCeT TCOPSTUYSCKUMH OCHOBAMH JIUCIUIUIMHBI U HAYYHOH
TEPMHUHOJIOTHEH, TPAMOTHO U3JIaraeT MaTepHai U CliocoOEH HILTIOCTPUPOBATH OTBET
npuMepamu, (hakTaMu, TaHHBIMA HAYYHBIX UCCIIEIOBAaHUH, IPUMEHATh TEOPETHUECKUE 3HAHUS
JUTSL pEeTIeHUs] MPaKTUIeCKHX 3a/1a4.
4 danna OO6yuarommuiicst BiajieeT TeOPETHUSCKUMH OCHOBAMH TUCIUIUTMHBI M HAYYHOW TEPMHHOJIOTHEH,
IpaMOTHO M3JIaraeT MaTepHal U CIIoCOOEH MILUTIOCTPUPOBATh OTBET MIPUMEpPaMHU, (haKTamu,
JTAHHBIMU HAYYHBIX UCCIIEAOBAHUHN, IPUMEHATh TEOPETUUECKUE 3HAHUS IS PEIICHISI
MPAKTUYCCKUX 3a/la4, HO JOIMTYCKACT OTACIIbHBIC HECYIIIECTBCHHBIC OIINOKH.
3 6aia OO0yuaromuiics BIaJeeT YaCTUIHO TEOPETHICCKUMU OCHOBAMHY JTUCITATIIMHBI ¥ HAYIHOM
TEPMUHOJIOTHEH, (hparMeHTapHO CIIOCOOEH MILTIOCTPUPOBATH OTBET MIPUMEPAMH, AOITYCKAET
HECKOJIbKO CYIIECTBEHHBIX OIIMOOK B OTBETE.
2 danaa OO0yuaromuiicss He BIAJIEET TEOPETUIECCKUMH OCHOBAMH JTUCIUTIINHEI U HAYIHON
TEPMUHOJIOTHEH, IEMOHCTPUPYET OTPHIBOYHEIE 3HAHUS, HE CTIOCOOCH MIUTFOCTPUPOBATH OTBET
pUMepamMu, JONYCKAaeT MHOKECTBEHHbIE CYIIECTBEHHBIE OLTMOKHU B OTBETE.

Y4eboHO-MeTOAUYECKOE M HH(POPMAIUOHHOE O0ecTieYeHUe TUCIUTITUHBI

OcHoBHasi TUTEpaTypa
e Pykosozctso moas3osarenst QGIS (QGIS.org, 2022a).
JlonoJIHuTe/ILHAS JTUTepaTypa
e PyxkoBozacteo no ycranoBke QGIS (QGIS.org, 2022b).
e PykoBozacTBo mons3oBarens ais pazpadorunka QGIS (QGIS.org, 2022¢).
e Mopuemupoanue apeanos (Elith et al., 2006; Elith and Leathwick, 2009).



VYyactku odutanus (Calenge, 2006).

HUHTepHeT-pecypcesl:
[Ipoext QGIS (QGIS.org, 2022d)
ITpoext R (R Core Team, 2022)
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MaTtepuajJbHO-TEXHHYECKOE o0ecnedeHue AUCHHILTHHBI,
B UIIDD um. AH. CeepmoBa PAH wumeercs criemyiomee o000pyIOBaHHE: KOMIIBIOTEPHI CO

CIICINATM3UPOBAHHBIM POrPaMMHBIM 00€CTIeUeHHEM; MPOeKTop, ceth WIiFi, HOyTOyKH, M1a3MeHHbIE MaHEeIH U
MIPOEKTOPHI JIIsI IEMOHCTpPAIUi

YuebHo-MeTOqUYECKOE 00ecIIeYeHre CAMOCTOATEIbLHOM PadoThI.
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