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Mporpammy avcumnavHbl paspaboTan(a)(n) ooueHT, K.H. (aoueHT) Myxapamosa C.C. kadenpa
MOLENNPOBAHNS 3KONOrMYEeCKUX CUCTEM oTaeneHne akonorum , Svetlana.Mukharamova@kpfu.ru ;
npodpeccop, a.H. (npogeccop) Casenbes A.A. kKapenpa MOLENNPOBAHNS SKOTOrMYECKNX CUCTEM
oTaeneHne akonoruu , Anatoly.Saveliev@kpfu.ru

1. Uenn ocBOEHNS AUCLUMINHBI

Llenbto ocBoeHNs aucumnanHbl "TexHonorum reorpafuyecknx MHOOPMaLNOHHbIX CUCTEM U
NPOCTPAHCTBEHHbIN aHanu3" ABNgeTCs NOAroToBKa K Hay4YHO-UCCNenoBaTeNbCKon OeaTeNbHOCTH,
CBSA3AHHOW C aHaNM30M reonpoCTPaHCTBEHHON HGopMauum Ha ocHose IVIC-TexHonorui,
NpOorpamMMHbIX CpencTe 06paboTku 1 aHann3a reogaHHbIX, NPEOCTaBNEHHbIX C MCMO/b30BaHMEM
pPas3nnYHbIX MOdeNen gaHHbIX.

2. MecTO AMCUMUNNNHBI B CTPYKTYype OCHOBHOM 06pa3oBaTtefibHOM NPOrpammbl BbICLLETO
npocpeccuoHanbLHOro o6pasoBaHus

JNaHHas yyebHas oncumnnanHa BkodeHa B pasgen " M2.B.3 MpodgoeccrnoHanbHbIi" OCHOBHOM
obpaszoBartenbHoi nporpammel 022000.68 Skonorms n NPUPOAOMNONb30BaHNE U OTHOCUTCS K
BapuatmeHol Yyactn. OceamBaeTcsa Ha 1 Kypce, 2 ceMecTp.

OucumnnnuHa "TexHonorum reorpaguyeckmnx MHEOPMALMOHHbIX CUCTEM U NPOCTPAHCTBEHHbIN
aHanma" 0THOCMTCS K MPOECCUOHANBHON YacTh y4ebHO NporpamMmbl MarucTpaTypbl "CuctemHas
aKonorusi u mopenvposaHue". Ee nsyyeHne 6asnpyeTcsi Ha 3HaHUSX U YMEHUSIX, MONTyHEHHbIX MPU
n3yyeHnm obwmx kypcos no MNC B pamkax bakanaepuara v cneunanmrieTta. 3HaHUs 1 YMEeHns,
NONy4eHHblE NPU N3YYEeHUN AAHHOW ONCLUMANHBI, HEOOXOAMMbI MPU BbINMONHEHUN MArnCTPCKMX
paboT, cBSI3aHHbIX C 06paboTKOM 1 aHaNN30M reodaHHbIX B 061acTn 3K0Norum u
NPUPOLONONb30BaHNS.

3. KomneteHuuu obyyatroLerocs, hopMmpyemble B pe3ynbTtate 0CBOEHUS AUCLUMIUHDI
/mopynsi

B pesynbTate 0CBOEHUSI AMCLMNINHBI (OOPMUPYIOTCS CReaytowme KOMNeTeHUNN:

PacwumdppoBka
npuobpeTtaemor KOMNETeHLUN
cnocobHOCTb hopMynmMpoBaTb NPO6NeMbl, 3a4a4n U MeToabl
Hay4YHOro uccnenosaHus; nonyd4atb HOBblE AOCTOBEPHbIE
dpaKTbl HA OCHOBE HAbMOOEHWNIA, ONbITOB, HAYYHOro aHannaa
AMMUPUYECKUX OaHHbIX; pedpepupoBaTb HayuYHble TPyabl,

LLndop komMneTeHUUH

MNK-1 -
TaBNATb aHAIMTUYECKUN bl HAKOMNNEHHbIX CB HU B

(MpocpeccuoHanbHbie ;ac OaB(;-IVI HaaKea Cl n oﬁgso;c%?ase?-lzom ie?}ITgﬁbHOCTa'%%%6u.laTb

KOMreTeHuun) P y P ’

MoNny4yeHHble pe3ynbTaTbl B KOHTEKCTE paHee HakoMnieHHbIX B
Hayke 3HaHWn; OPMynMpoBaTh BbIBOAbI U NpakTUyeckme
pekoMeHOauumn Ha OCHOBE Penpe3eHTaTBHbIX U OPUTrMHaNbHbIX
pesynbTtaTtos uccnegosaHun (MK-1)

AK-4 NCNONb30BaHNE COBPEMEHHBLIX METOA0B 06paboTKM 1
NHTepnpeTaLmm SK0Normn4eckom nHgopmMaumm npy NposeaeHnn
Hay4HbIX 1 MPON3BOACTBEHHbIX nccnenosaHun (MK-4)

(npodpeccunoHanbHble
KoMMeTeHuunn)

B peaynbtate 0CBOEHWS ONCUMMNIUHBI CTYAEHT:
1. DONXeH 3HaTb:

coBpeMeHHble cpenctea [T'MC-TexHonorniA, npuMeHsiemble Npy 06paboTke 1 aHanmae
reonHgopmaunm

KETPOHHBH
B_EPCHTET

AHATTAMECKAR CrCTEMA KPY

PerunctpaumnoHHbii Homep 229714 5AE
Crpanunua 3 us 12. il YHI:I

S OEALIK G



Mporpamma omcunnnmHbl "TexHonorum reorpagouyeckmx MHPOPMaLIMOHHBIX CUCTEM 1 NPOCTPaHCTBEHHbIA aHanua"; 022000.68 Skonorus u
npuMpoLoNoNb30BaHNe; OOLEHT, K.H. (ooueHT) Myxapamosa C.C. , npodpeccop, a.H. (npogeccop) Casenbes A.A.

2. OONIXEH yMeTb:

caMocCTosITeNbHO BbIOUpaTh noaxoasiune metodbl 06paboTkn 1 aHann3a reofaHHbIX, BolbrpaTthb
nporpamMMHble CPecTBa, peannayolwmne aTm MeToabl

3. DONXEH BnaneThb:

HaBblkaMy PaboTbl C KOMMbIOTEPHBIMU NPOrpamMMamMu, peanmayWwmmM pasnnyHbie MeTobl
06paboTkn 1 aHann3a reogaHHbIX

4. nONXeH OJEMOHCTpUMpoOBaTb CMOCOBHOCTb 1 FOTOBHOCTb:

4. CTpyKkTypa 1 cogepxaHve OUCLUNMUHBI MOAyns
Obwas Tpya0eMKOCTb AUCLMMNIIMHBI COCTaBNSET 3a4eTHbIX(ble) eanHuu(bl) 108 yaca(oB).
dopMa NPOMEXYTOYHOIr0 KOHTPONS AMCUUNANHBI 9K3aMeH BO 2 CEMECTpE.

CyMMapHo no aMcumnanHe MoxHo nony4ntb 100 6anno., U3 HUX Tekylwas paboTta oueHmBaeTcs B 50
6annoe, nTorosas popma KoHTpons - B 50 6annos. MuHMManbHoe KONMYeCcTBO Asl AOMNycKa K 3a4eTy
28 b6annos.

86 6annos n bonee - "oTANYHO" (OTN.);

71-85 6annos - "xopowo" (xop.);

55-70 6annos - "ynoBneTBOpUTENBHO" (YA0B.);

54 6anna n MeHee - "HeyLOBNETBOPUTENbHO" (Hey..).

4.1 CTpyKTypa 1 comepXxaHue ayauTopHon paboTtbl N0 AucCUMnIMHe/ MOAYNIO
TemaTnyeckum nnaH gUCUUNMNAUHBI/MOAYNA

Buabl n yachbl
ay,aMTOpHOM paboThbl,
Hepens MX TPYA0EMKOCTb Tekywime copmbl
cemecTpa (B yacax) KOHTpONsi
MpakTuyeckuelllabopatopHbie

3aHATUSA paboTbi

Paspen
N OducunnnuHbl/ CemecTp
Moayns

Nekuunn

Tema 1. CBo60OOHO
pacnpocTtpaHsemas
MMC QGIS. OcHoBHble
BO3MOXHOCTMW.
Bubnunoteka

1 ab-CTpakTHOro ypoBHS 5
‘([maHHbIX GDAL.
lMporpamma pacyeTta
KapTorpaguyeckmnx
npoekuni PROJ4. basa
naHHbix EPSG rotoBbix
NPOEKLUA.

JomaluHee
1-2 2 6 0 3agaHue

JomMallHee

Tema 2. OTKpbITbIE 5 3 ) 2 0 3afaHve

‘MCTOYHMKNM reodaHHbIX.
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Buabl 1 yachbl
Paanen ayauTopHoOW paboTbl,
Hepens UX TPYAOEMKOCTb Tekywime coopmbl
" 'DMKII%M?;HH/ (CoMeCTPcemectpa (B acax) \ll(ompgt:mp
i NMex M"I'IpaK'rw-lecmeHaﬁoparoprle
u 3aHATUA pa601b|

Tema 3. Cpeactea

aHannsa BeKTOpPHbIX HoMalHee

haHHbIX - fTools. i
3. CpencTea aHanusa 2 4-6 2 10 0 3agaHue

pacTpoBbIX OaHHbIX -

GDAL Tools.

;\rﬂeONJIJ,%;I‘-I-/IpOBaHVIe AomaliHee
4-|npocTpancTeenHbix 2 7-8 0 8 0 3afaHve

haHHbIX B cpene R.

Tema . NITorosas 9K3ameH
. 2 0 0 0

goopma KOHTpons

Ntoro 6 26 0

4.2 CopepxaHvue oUCLUNUHDI

Tema 1. CBo60gHO pacnpocTtpaHsiemas T'MC QGIS. OcHoBHble BO3MOXHOCTU. Bubnuorteka
ab-cTpakTHOro ypoBHsi naHHbix GDAL. Mporpamma pacuyeta Kaptorpacdomyeckmx npoexkLmm
PROJ4. ba3a paHHbix EPSG rotosbix npoekuui.

NeKuMoHHoe 3aHsiThe (2 yaca(os)):

Nekumsa 1. CeBobonHo pacnpocTtpaHsemas MMC QGIS. MonyyeHne onctpubyTBa N OKYMEHTaLNN,
yCTaHOBKa, OCHOBHbIE BO3MOXHOCTU. PaboTa ¢ BEKTOPHbIMK JaHHbIMW. PaboTa ¢ pacTpoBbiMU
LaHHbIMK. BrbnnoTteka abcTpakTHOro yposHS faHHbix GDAL. MNporpamma pacyeta
kapTorpadgouyecknx npoekunin PROJ4. Baza naHHbix EPSG rotoBbix npoekumin. 3agaHne npoekuunia
(cnctem koopauHar). NMpeobpasoBaHne OoOpMaToB.

npakrTudeckoe 3aHsitne (6 yaca(os)):

MpakTnyeckoe 3aHsTNe 1. OcHoBbl paboTbl ¢ QGIS. 3anyck nporpammbl. MiHTepderic QGIS:
rNaBHOE MEHI0, NAHeNN NHCTPYMEHTOB, 06nacTb KapTbl, 0630pHas kapTa, CTPOKa COCTOSAHMS,
KOMOMHaLMM KNaBuL, KOHTEKCTHAsA cnpaska. PeHaepuHr: BMaMMocTb B Npeaenax Macwraba,
ynpasneHne 0TPUCOBKON KapTbl. IaMepeHus anvH, nnowanei u yrnos, Bbloop 06bekToB. MpoekThl.
HacTtponka QGIS. NHcTpymeHTbl aHHOoTaumn. NpoctpaHcTBeHHble 3aknankn. GPS-cnexeHne.
Pabota ¢ npoekunsamm. O630p nopnepxku npoekumii. Beibop npoekuun. MNMepenpoeuunpoBaHne "Ha
nety". OnpeneneHne cobcTBeHHO npoekumm. MpakTnyeckoe 3aHsTHe 2, 3. PaboTa ¢ BEKTOPHbLIMU
naHHbiMm B QGIS. Shape-dhaiinel. [JobasneHne shape-caiina k kapte. JobasneHne cnos Maplnfo k
kapTe. Cnou PostGIS. HacTtpoiika nogkntoyeHuns k 6ase naHHbix PostGIS (PostgreSQL).
LobasneHne cnos PostGIS k kapTte. CBoiicTBa BEKTOPHOro cnos. Ctunu. YnpasneHne CTUnsmu.
Moanucu. ATpubyTel. MetanaHHble. Oeictens. Ceasn. Co3naHve 1 peaakTnpoBaHne BEKTOPHbIX
naHHbix B QGIS. HacTpoiika nopora npununanuns u paguyca novncka. MacwrabuposaHue un
npokpyTka kapTbl. PegakTnposaHue cywecTsyrowero ¢nos. JononHuTtenbHble oyHKLMM
oungopoBkn. CosnaHne HOBbIX CNOEB B oopmate shape-cpain. Pabota ¢ Tabnuueii atpubyTos.
KoHcTpykTOp nonckosbix 3anpocos. Kanbkynatop nonen. QGIS kak WMS-knuneHT. Web-cepsuchbl.
Open Geospatial Consortium (OGC), reoMHpopMaLMOHHbIE CEPBUCHI, 0OMEH
reonpoCTPaHCTBEHHbIMU AaHHbIMK Mexay pasnuyHbiMu [TVIC 1 xpaHunuwamm naHHbixX. lMNoggepxka
QGIS SFS (nposangep naHHbIX PostgreSQL/PostGIS), WFS- 1 WMS-knueHta. Web Map Service
(WMS) -npotokon ans obcnyxmBaHus Yepes VIHTepHET reorpadouyecky NpuBS3aHHbIX
n306paxeHunii (popmat ans kapT u aaHHbix ['VIC), reHepmnpyeMbix kKapTorpacomMyeckum cepBepoMm Ha
ocHoBe faHHbIx 13 BI N'MC, nony4yaembix Yepes NHTepHeT n 3arpyxaembix B [ IC-nporpammbl Ha
CTOPOHE KNNeHTa.

Tema 2. OTKpbITbie UCTOYHUKN FreOAaHHbIX.
JIeKLMOHHOe 3aHsiTne (2 4yaca(os)):

KETPOHHBH
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Nekumsa 2. OTKpbITbIE UCTOYHUKKN reogaHHbIX. [JdaHHble VMap0. OTkpbITbie reogaHHble NpoekTa
OpenStreetMap. OTkpbiTble 6a3bl reoaaHHbix PostGIS. Habop reogaHHbix Geosample ans
pasnuyHoro MO MNMC. Uugoposbie Mogenu penbeda (LUMP): GTOPO30, SRTM u ap. OTkpbIThle
apxmsbl 11033 Landsat, MODIS.

npakTnyeckoe 3aHsitne (2 4aca(os)):

MpakTnyeckoe 3aHsaTre 4. MNonyyeHne reonaHHbix npoekta OpenStreetMap aons tepputopum PT.
PaboTa ¢ nony4eHHbIMU BEKTOPHbIMU AaHHbIMU B QGIS (shape-goaiinbl). MonydeHne LIMP SRTM u
cueHbl Landsat Ha yacTb Tepputopum PT.

Tema 3. CpencTtBa aHanu3a BeKTOPHbIX AaHHbIX - fTools. CpencTea aHanu3sa pacTpoBbIX
BaHHbIX - GDAL Tools.

JNleKuMoHHoe 3aHsiTne (2 4yaca(os)):

Nexumsa 3. Cpencrea aHanmM3a BEKTOPHbIX AaHHbIX - fTools. Cpenctea aHannsa pacTpoBbIX AaHHbIX -
GDAL Tools. NHTerpaumsa ¢ GRASS GIS.

npaktnyeckoe 3aHsitne (10 4aca(os)):

MpakTnyeckoe 3aHATMe 5. [lononHUTENbHBIE BO3MOXHOCTM aHanuaa - moaynu QGIS. YnpasneHne
mMoLynsiMu. 3arpyska ocHoBHbIx Mogynein QGIS. 3arpyska sHewHux mogynen QGIS. Vicnonb3osaHne
meHenxepa mogynen B QGIS. Nposanagepsl gaHHbIx. Mogynun sapa QGIS. AHanna BEKTOPHbIX
OaHHbIX. [MpocTpaHcTBeHHbIE 3anpockl. JJOpoXHbIN rpadd (MOMCK KpaTyaniero MapupyTta Mexay
LBYMSi TO4KaMW NMHERHOrO BEKTOPHOro cnost). Moaynb fTools - Habop MHCTPYMEHTOB ANS pPeLeHNs
3apay B BekTopHbix MMC: reHepaumst BbI6opok, reonpoueccuHr (bydoepHble 30HbI, NepeceyeHuns,
06beanHEHNS, OTCEYEHNSs, pasHOCTM 1 ap.), 06paboTka reoMeTpum (Bepudorkaums, LEHTPOUbI,
npeobpa3oBaHye NOMMIOHOB B IMHWUW, N3BNEYEHNE BEPLWIMH, TpuaHrynauns JenoHe, op.),
ynpasneHne faHHbIMK (NepenpoeunpoBaHme, obbeanHeHne n pasbreHre cnoes, np.), aHanms
LaHHbIX (MaTpMLa PaCcCTOSHUIA, YHUKANbHbIE 3HAYEHMS, aHanM3 BNN30CTU, CTAaTUCTUKA, NPECEYEHMS
nuHWIA 1 gp.). NpakTuyeckoe 3aHATUe 6, 7. Pabota pactposbiMu aaHHbiMK B QGIS. 3arpyska
pacTpoBblx faHHbIX B QGIS. Ceonctea pactpa. Ctunb. MNpo3payHocTb. LiBeToBas kapra.
MeTtagnaHHbie. Mupamuabl. Mnctorpamma. Kanbkynstop pacTpos (anrebpa kapt). AHanm3 pactpoBbIX
HaHHbIX. Mogynb npusaskm pactpos. MopdgomeTpuyecknii aHanms. Moayns GDAL Tools.
VHCTpyMeHTbl aHanusa v Busyannsauumn unmdposbix Mogenen penbeda (LIMP) - TeHeBas oTMbiBKa
penbedoa, yron yknoHa, sKcnosuums, MHOeKc nepecevyeHHocTr n ap. CosnaHme N3onvHui.
NHCTpyMeHTbl pacTepusaumm, Bektopusaummn. Kaprta pacctosHuii. CosnaHve mosamk. Obpeska no
KoopauHatam unm no macke. VI ap. Mogynb npocTpaHCcTBEHHON nHTepnonauuu. MNMpaktuyeckoe
3aHatue 8, 9. Nnterpauns ¢ GRASS GIS. 3anyck pacwupeHna GRASS. 3arpyska pacTpoBbixX 1
BeKTOPHbIX cnoés GRASS. Obnactb n Habop GRASS. CosnaHune HoBoii obnactn GRASS.
JobaeneHne HoBoro Habopa. IMnopT naHHbix B 06nacte GRASS. Moaenb BEKTOPHbIX AaHHbIX
GRASS. CosngaHue Hosoro BekTopHoro cnost GRASS. OundpoBka 1 npaeka BEKTOPHbIX CTOEB
GRASS. VHcTpymeHT paboTbl ¢ permoHom GRASS. AHanua gaHHbIx cpeacteamm GRASS. Moaynu
GRASS. Pabota ¢ mooynsimn GRASS. MNpumepbl moaynein GRASS. Pabota ¢ 6paysepom GRASS.
HacTtpoiika nHctpymeHtoB GRASS.

Tema 4. MoaenupoBaHue NpocTpaHCTBEHHbIX AaHHbIX B cpene R.
npakTnyeckoe 3aHsitne (8 4yaca(os)):

MpakTuyeckoe 3aHatme 10, 11. 3arpyska reonpocTpaHCTBEHHbIX AaHHbIX B R (pacTpoBblIX,
BEKTOPHbIX, CNUCKMN KoopamHar). MNakeTol rgdal, GEOmap. KoHeepTtauns pactpa B Tabnuuy. CnHTes
n3obpaxeHuin. MacknpoBaHue reoaaHHbix. lNepenpoeunpoBaHne reogaHHbix. Mprumepbl 06paboTku:
pacyeT BeretaumoHHbiX nHaekcos no 133. CamnnuposaHune, opMUpoBaHNE MHOrOMEPHbIX
BblOOpoK. MpakTuyeckoe 3aHaTne 12, 13. NocTpoeHne Mooenei NPoCTPaHCTBEHHO
pacrnpeneneHHbix seneHun B R. locTpoeHne mogenu pacnpoctpaHeHus sunga cpeacresamm R
[MpocTpaHCcTBEHHDBIN NPOrHo3. Buayanusaums pesynbtaTos.

4.3 CTpyKTypa u cogepxaHue caMOCTOATENIbHOM paboTbl AUCLUNNIUHBI (MOAYNS)
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Buabi
Paspen Cemect Hepens | camocTosiTensHon [TpyA0eMKOCTb ;%%%:L:?:;Eﬂg;
AducumnnuHbl pcemecha paborthbl (B wacax) 260TbI
CTYLEHTOB P

Tema 1. CBobooHO

pacrnpocTpaHsemas

MMC QGIS. OcHoBHble

BO3MOXHOCTMW.

Bubnunoteka

ab-CTPaKTHOro YpoBHS > 1-0 zgﬂ;ﬂf':r'(g 10 nomMawHee
‘lnaHHbIX GDAL. 3ananms 3apaHue

lMporpamma pacueTta

KapTorpagouyeckumx

npoekunii PROJ4. basa

naHHbIx EPSG rotoBbix

NpoeKumni.

Tema 2. OTKpbITblE 5 3 zgﬂ;ﬂﬁgr'(g 10 JomMalwHee
‘lncTouHmKN HHbIX.

cTO eona 3ananns 3anaHune

Tema 3. Cpenctea

aHanm3a BEKTOPHbIX

naHHbIX - fTools. 5 4-6 zgﬂ;ﬂggfg 10 nomailHee
"ICpencrtea aHanusa sanaHus 3ajaHve

pPacTPOBbIX AaHHbIX -

GDAL Tools.

Tema 4. NnoAroToBka

MogoennposaHue 5 7-8  |nomawnero 10 JomMauiHee
‘InpocTpaHCTBEHHbIX 3ananns 3apaHue

naHHbIX B cpene R.

WNtoro 40

5. O6bpa3oBartenbHble TEXHONOIMU, BK/IHOYAA MHTEPaKTUBHbIE hOpPMbl 06yUYeHUs
- KOMMbIOTEPHbIE NPE3eHTaLUN NEKUNIA;

- UHTEpPaKTUBHbIA OMNPOC;
- NEKLIMOHHOE N3N0XEHNE BKNtoHaeT pa3bop KOHKPETHbIX CUTyaLNiA;

- NS peweHns NpakTn4eckmnx 3angad Ncrnonb3yroTCHd KOMMbOTEPHbIE CUMYNALINNA.

6. OueHOUYHble CpeacTBa OJ1s TEKYLLLero KOHTPOJIS yCrneBaeMoCT!, NPOMEXYTOYHOMN
aTTecTauum no UToram OCBOEHUS OUCLMMIIMHBI U y4ebHO-MmeToanyeckoe obecneyeHme
CaMOCTOSITe/IbHOW paboTbl CTYAEHTOB

Tema 1. CBo60gHO pacnpocTtpaHsiemas T'MC QGIS. OcHoBHble BO3MOXHOCTU. Bubnuorteka
ab-cTpakTHOro ypoBHs paHHbix GDAL. Mporpamma pacuerta KapTorpacomyeckmx npoeKkumm
PROJ4. ba3a pnaHHbix EPSG rotosbix npoeKLui.

JOoMallHee 3aaHune , npuMepHblie BOMNPOChHI:
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Ncnonb3oBaTtb 3HaHWS, NONYYEHHbIE HA NEKUMSX 1 NabopaTopHbIX 3aHATUSAX MO JAHHON ANCUMNIMHE.
MoBTOpUTb MaTepuansl Kypcos bakanaespuata no NC n 6azam reogaHHbIX. Micnonb3oBaTb OCHOBHYHO
N DOMOSTHUTENbBHYIO NUTEpatypy, VIHTepHeT-pecypcbl. 3arpy3nTb CNPaBOYHYO JOKYMEHTALMIO N0
"’MC QGIS (http://gis-lab.info/docs/qgis/user_guide/qgis-1.7.0_user_guide_ru.pdf). S3arpyantb
ycTaHoBo4YHble dpaiinbl QGIS ¢ caitta paspabotymkos (http://www.qgis.org/). YcTaHOBWTb Nporpammy
QGIS Ha komnbtoTep. O3HakoMUTCS co crnpaBoyHon gokymeHTtauunen QGIS. MNosToputh BCE
YyNpPaxXHeHNs NPakTUYEeCKMX 3aHATUIA Ha y4ebHbIX reoaaHHbix. MNoaknountecs kK WMS-cepeepam,
noctynHbiM B QGIS no ymonyanuio, 3arpy3unts WMS-cnon. O3HakoMUTbCS C NpeaocTaBnsaemMon
reovHopmaumen.

Tema 2. OTKpbITble NICTOYHUKM FreoaaHHbIX.

LoMallHee 3afaHune , NPUMepPHbIE BOMPOCHI:

Ncnonb3oBatb 3HAHWSA, NONYYEHHbIE HA NEKUMSX 1 NabopaToOPHbIX 3aHATUAX MO AAHHON ANCUUNIMHE.
icnonb3oBaTtb OCHOBHYIO 1 OONONHUTENbHYIO NUTepaTypy, VIHTEepHET-pecypcChbl, CPaBOYHYO
LOKyMeHTauuo. HapabartbiBaTb NpakTuyeckne HaBblky paboTbl B VIHTEPHET C Lenbio noncka
Heobxoanmoin reouHdopmaumm. CaMocToATENBHO ONPEeaENsTb UCTOYHUKN re0AaHHbIX B CBOOOLHOM
noctyne B VIHTEpHeT (BEKTOPHbIE, PaCTPOBbLIE CNOW PA3NIMYHON TEMATUKM, KOCMOCHUMKMN, LMGOPOBbLIE
mogenu penbeda, np.). CtpemMuTbesa K cuctematTmsaumns nony4eHHon nHdpopmaumm. MNoaknoynTbes K
6a3am reonaHHbix PostGIS Ha gis-lab, 3arpy3nTtb cnon, 03HakoMUTLCS C NPeLOoCTaBNSIEMONA
reomHdpopmaumeit. Monyuynte Habop reonaHHbix Geosample, 3arpy3uTb B QGIS, 03HakoMuTbCS C
npenocTtasnsaeMon reouHpopmaumein. NoBTOpUTb BCE yNpaxHEHNS NPakTUYECKNX 3aHATUIA Ha
y4ebHbix reoaaHHbix. [onyynTb KOcMocHMMKM cueH Landsat 1 MODIS Ha yacTb Tepputopum PT.

Tema 3. CpencTtBa aHanu3a BEKTOPHbIX AaHHbIX - fTools. CpencrtBa aHann3sa pacTpoBbIX
naHHbIX - GDAL Tools.

noMalHee 3afaHne , NpUMepPHbIe BOMPOCHI:

Ncnonb3oBaTtb 3HaHWS, NONYYEHHbIE HA NEKUMSX 1 NabopaTopHbIX 3aHATUSX MO AAHHON ANCUMNNIMHE.
Mcnonb3oBaTb OCHOBHYIO 1 [OMONHUTENbHYO nTepaTypy, IHTepHeT-pecypcbl, CnpaBoYHyo
LOKyMeHTauuo. 3akpennTtb NpakTnieckne Haeblkn paboTbl ¢ nporpammoii QGIS ((co3paHue H6asbl
reofaHHbIX, 3arpy3ka pacTpoBbIX U BEKTOPHbLIX COEB, MOCTPOEHNE TEMATUYECKUX KapT U T.4).
Mpuobpectun Haebikn paboTbl B QGIS ¢ MoaynsaMmn aHannaa BEKTOPHbIX U PacTPOBbIX AAHHbIX.

Tema 4. MonenupoBaHue NpoCcTpaHCTBEHHbIX AaHHbIX B cpene R.
LoMaluHee 3afaHune , NpUMepHbIe BONPOCHI:

Ncnonb3oBatb 3HaHWSA, NONYYEHHbIE HA NEKUMSX 1 NabopaToOpPHbIX 3aHATMSAX MO AAHHON ANCUMMNIMHE.
Mcnonb3oBaTb OCHOBHYIO 1 LOMONHUTENbHYIO MnTepaTypy, IHTepHeT-pecypcbl, CNpaBoYHyO
nokymeHTaumo. Cpeacteamu R nOCTpOMTb MPOCTPAHCTBEHHYO MOAENb PACMPOCTPAHEHNS
3a4aHHOro BMaa pacTeHus.

Tema . UTorosas doopma KOHTpons

MprMepHbIe BONPOCHI K 9K3aMEHY:
MprMepbl BOMPOCOB B 9K3aMeHAaLMOHHbIX BuneTax

1. OCHOBHblE B AbI ONepaunii ans 06bEKTOB B BEKTOPHON MOAENV OAHHbIX U PElaeMble C UX
NOMOLLbIO 3a4au4m (NepekoanpoBka, BbIoopku, CnmsHue 06bekToB, Bydoepbl).

2. CpefcTtBa TemMaTmMyeckor kaptorpadgun - kapTorpaduyeckoe npencrasneHne atpnbyTMBHbIX
LaHHbIX B BEKTOPHOM MOLENM (BapVaHTbl NS Pa3nnyHbiX COYETaHMN OO bEKTOB 1 aTprbyTOB).

3. BocnonHeHune gaHHbIX Ang pacTpoBoro npegcrasneHms "dusundecknx nonen". Metonbl
NPOCTPaAHCTBEHHOW NHTEpPNoNALNN.

4. AHanu3 penbedpa ¢ ncnonb3osaHuem LIMP.

7.1. OcHoBHas nuTeparypa:
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1. FeonHpopmaTuka: y4ebHVK ONs CTyAeHTOB BbiCWMX Y4eOHbIX 3aBefeHnin , 0bydarowmxcs no
cneunanbHocTam ""eorpadcpus”, "Okonorusa”, "Mpupononons3osaHue”, "leoakonorms”, "MpuknagHas
nHgpopmatuka (no obnactam)": B 2 kH. / [E. I'. Kanpanos, A. B. Kowkapes, B. C. TukyHoB v op.]; noa
ped. npodp. B. C. TukyHoBa.?3-e n3a., nepepab. n gon.. Mocksa: Akagemusi, 2010.; 22. (Bbiclwee
npodoeccrnoHanbHoe obpasoBaHue, EctectBeHHble Haykm). (YuebHuk). ISBN 978-5-7695-6821-3((B
nep.)), 2500.

2. Caeenbes A.A., Myxapamosa C.C., lNuntorun A.I'. [pocTpaHCTBEHHbIN aHann3 B pacTpOBbIX
reouHEOpPMaLIMOHHbIX cucTemax. Y4ebHo-MeToamnyeckoe nocobue. -
http://kpfu.ru/publication?p_id=59685,
http://shelly.ksu.ru/e-ksu/docs/F1371284003/gisprogDoc2005-1.pdf

3. Springer Handbook of Geographic Information / Editors: Wolfgang Kresse, David M. Danko.
Springer Berlin Heidelberg, 2012. (AoCcTynHO N0 YHMBEPCUTETCKOM NOAMNUCKE C canTa
http://link.springer.com/book/10.1007/978-3-540-72680-7)

4. Stefan Steiniger, Andrew J.S. Hunter. The 2012 free and open source GIS software map - A
guide to facilitate research, development, and adoption / Computers, Environment and Urban
Systems, 2012. Volume 39, May 2013, Pages 136-150. (4OCTynHO N0 YHUBEPCUTETCKOWM NOANUCKE C
cawnTa sciencedirect: http://dx.doi.org/10.1016/j.compenvurbsys.2012.10.003)

5. BeeneHue B reonHopmMaumnoHHble cuctembl: YuebHoe nocobue / 4.10. bnmHosckas, [.C. 3apos.
- M.: ®opym: HULL NHpa-M, 2013. - 112 ¢.: 60x90 1/16. - (Beicwee obpa3osaHne: bakanaspuar).
(obnoxka) ISBN 978-5-91134-698-0. (LocTynHO No nognucke ¢ canta
http://znanium.com/bookread.php?book=372170)

7.2. lononHutenbHasa nuteparypa:

1. 3einep, Maiikn. MogenuposaHne Hawero Mupa: Pyk. ESRI no npoektmpoBaHuto 6asbl
reofaHHbix: [Mep. ¢ aHrn.] / Marikn 3ennep. Redlands: ESRI Press, 1999.-X, 254c.: un..-ISBN
1-879102-62-5.

2. A.B. WnnyHos., E.M. Banguh, MN.A. Bonkosa, A./. KopobeiHnkos, C. A. Hasaposa, C.B. NeTpos,
B.I'. CygomaHos. HarnagHas ctatuctuka. Mcnonbsyem R! - M.: MK lpecc, 2012. - 298 c.: un. -
ISBN 978-5-94074-785-828-1

3. Shashi Shekhar, Hui Xiong eds. Encyclopedia of GIS. Springer, 2008. (2ocTynHo no
YHUBEPCUTETCKOM NOANUCKE C calTa usgarenbcrea Springer
http://link.springer.com/referencework/10.1007/978-0-387-35973-1/page/1)

7.3. UHTepHeT-pecypcChbl:
01 Cawnt cneunanuctos B obnactn NC n 033 - http://gis-lab.info/
02 Cant otkpbiton 'MC QGIS - http://www.qgis.org/

03 GDAL/OGR - 6ubnuotekn 06paboTkm pacTpoBbIX M BEKTOPHbIX rE0AAHHbIX -
http://gdal.org/index_ru.html

04 PROJ.4 - 6ubnuoTteka ans BbINONHEHMS Npeobpa3oBaHnii CUCTEM KOOPAWHAT -
http://trac.osgeo.org/proj/

05 basa naHHbIX cuctem koopauHat European Petroleum Survey Group (EPSG) -
http://www.epsg.org

06 basa c onncaHnem pasnnyHbIX CUCTEM KOOPAMHAT M npoekunia - http://spatialreference.org/

07 Cant kypatopos oTkpbiToro O N'C - http://www.osgeo.org/

08 Caiit pa3paboTyrkoB sA3blka CTaTUCTUYECKOro NporpamMmmmpoBanns R - http://cran.r-project.org/
09 Cant N'MC-Accoumauum - http://www.gisa.ru/

10 Cant OpenStreetMap - http://www.openstreetmap.org/

11 Cant kocMunyeckon nporpammbl Landsat - http://landsat.gsfc.nasa.gov

12 CanTt kocmuyeckoin nporpammbl MODIS - http://modis.gsfc.nasa.gov/

13 Caiit reonorunyeckoit cnyx6bl CLUA - http://www.usgs.gov/
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14 Quantum GIS. PykoBoacTtso nonb3osarens -
http://gis-lab.info/docs/qgis/user_guide/qgis-1.7.0_user_guide_ru.pdf

15 YuebHoe pykoBoacteo no N’MC GRASS 6.0 - http://gis-lab.info/docs/grass/tutorial60/
16 Pabota ¢ pacTpoBbiMu gaHHbIMK B R: rgdal - http://gis-lab.info/qa/rgdal.html

17 Package 'rgdal'. Bindings for the Geospatial Data Abstraction Library -
http://cran.r-project.org/web/packages/rgdal/rgdal.pdf

8. MarepuanbHo-TexHU4yeckoe obecrneyeHne oUCLMUNINHbI(MOAYNS)

OcBoeHne ancumnanHbl "TexHONornm reorpatnyeckmx MHEPOPMaLMOHHBIX CUCTEM 1
NPOCTPaHCTBEHHbI aHanM3" npeanonaraeT NCNoNb30BaHNE CNeayoLero
MaTepuanbHO-TEXHNYECKOro 0becneyeHuns:

MynbTumMeouiiHas ayautopus, BMECTUMOCTbIO 6bonee 60 yenosek. MynbTumMeauiiHas ayamtopums
COCTOUT U3 MHTErPUPOBAHHbIX UHXEHEPHbIX CUCTEM C €AMHON CUCTEMON YyNpaBneHns, OCHalEeHHas
COBPEMEHHbBIMU CPELCTBaMM BOCNPOU3BEAEHUS 1 BU3yanv3auum noboi Buaeo n ayamno
nHGOPMaLMK, MONYYEHNS N Nepefayn aNeKTPOHHbIX 4OKYMEHTOB. TUNOBas KOMNnekrauus
MyNbTUMEAVNAHOW ayANTOPUN COCTOUT U3: MyNIbTUMEAMAHOrO NPOEKTOpPa, aBTOMaTU3NPOBAHHOMO
NPOEKLIMOHHOrO 3KpaHa, akyCTUYECKON CUCTEMBI, a TAKXe MHTEPaKTMBHOW TpMbyHbI NpenoaaBsartens,
BK/IIOYAIOLWEN Ta4y-CKPUH MOHMTOP C AMaroHasnbio He MeHee 22 AI0AMOB, NEPCOHANbHbBIA KOMMbIOTEP
(Cc TexHnyecknmm xapaktepucTukamm He Huxe Intel Core i3-2100, DDR3 4096Mb, 500Gb),
KOHJoepeHL-MUKPOoH, 6ecnpoBoaHOM MUKPOGIOH, 610K ynpaeneHns obopynoBaHueM, MHTEPAENChHI
noakntouermns: USB,audio, HDMI. MiHTepakTmBHas TpmbyHa npenoaaBatens SBnseTCcs Kno4eBbiM
3N1EMEHTOM yNpaBNeHns, 00 beANHSIOWMNM BCE YCTPONCTBA B EAMNHYIO CUCTEMY, U CIYXUT
NONHOLIEHHbIM paboymm MecToM npenoaasatens. lNpenonasartens MMEET BO3MOXHOCTb NIErKO
ynpaBnsiTb BCE CUCTEMOW, HE OTXOAS OT TPMOYHbI, 4TO MO3BONSET MPOBOANTL NEKLMMW, MPAKTUYECKUE
3aHATWA, Npe3eHTauunn, BebrHapbl, KOHEPEHLNM U Opyrve BUObl ayAUTOPHON Harpy3Ku
obyyatowmxcs B yA06HON 1 DOCTYMHOW ANSt HAX POPME C MPUMEHEHNEM COBPEMEHHbIX
NHTEPAKTMBHbIX CPeACTB 0Oy4eHMs, B TOM YMCE C MCNONb30BaHMEM B NpoLecce 0by4yeHuns BCex
KopropaTtuBHbIX pecypcoB. MynbTmeoniiHasa ayamTopus TakXe OCHaLWeHa WMPOKOMONOCHbIM
LOCTYNOM B CETb MHTEPHET. KoMnbloTepHOE 060pyn0oBaHMEM NMEET COOTBETCTBYIOWEE
NVLEH3MOHHOE NPOrpaMmMHoe obecneyeHue.

KomnbloTepHbIi knace, npeacrasnsowmii cobor paboyee MecTo npenonasatens u He meHee 15
pabo4mnx MECT CTYLEHTOB, BK/IOHAIOLWNX KOMMbIOTEPHbIV CTOM, CTY/, NEPCOHANbHbIA KOMMbIOTEP,
NIMLLEH3NOHHOE NporpamMmmMHoe obecneyveHne. Kaxabiii KOMMbOTEP MMEET WNPOKOMOMOCHBIA OOCTYN B
ceTb VIHTepHeT. Bce KoMMbioTepbl MOAKIOYEHDBI K KOPNOPaTMBHOW KOMMbIOTEPHON ceTn KDY n
HaxogaTcsa B €ANHOM JOMEHeE.

YyebHo-MeToan4eckas nutepartypa ans 4aHHOW ONCLMMINHBI UIMEETCS B HAIMYUN B
3NEeKTPOHHO-6MbnMnoTeyHom cucteme " brubnuoPoccumka", 4OCTYN K KOTOPOW NpefoCTaBneH
ctyneHTtam. B 9BC " bubnunoPoccuka " npeactaBneHbl KONNEKUMN akTyanbHON Hay4HOR 1 y4ebHOo
nuTepaTtypbl N0 ryMaHMTapHbIM HayKaMm, BK/oYalowme B cebst nybnmkaumm BeoyLmx POCCURCKNX
N30atenbCTB ryMaHUTAPHOM nuTepaTypbl, U30aHMS HA aHIIMIACKOM S3blke BeOyLNX aMepPUKaHCKUX 1
€BPOMNENCKMX N30aTeNbCTB, a TakXe peakme 1 ManoTupaxHbie 3NaHNs POCCUNCKNX PEMMOHANbHBIX
By30B. 9bC "BubnnoPoccurka" obecneunBaeT WMPOKMA 3aKOHHbIA AOCTYN K HEOOX0AMMbIM ANs
obpazoBaTesibHOro nNpoLecca M3naHsaM C UCMONb30BAHNEM MHHOBALMOHHBIX TEXHONOMNIA 1
COOTBETCTBYET BCEM TPebOoBaHNAM heepanbHbIX FOCYapCTBEHHbIX 06pa3oBaTebHbIX CTaHAAPTOB
BbiclLero npodoeccuoHanbHoro obpasosarus (PrOC BIMO) HoBOro nokoneHus.
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YyebHo-MeToan4eckas nutepartypa ans 4aHHOW ONCLUMMINHBI UIMEETCS B HAIMYUN B
3NEeKTPOHHO-6nbnnoTeyHol cucteme "ZNANIUM.COM", pocTyn K KOTOPOW NpefoCTaBNeH CTyAEHTaM.
9BC "ZNANIUM.COM" conepXuT nponsseneHns KpynHENWUX POCCUNCKNX YYEHBIX, PYKOBOAUTENEN
rocyaapCTBEHHbIX OpraHoB, Npenogasartener Beaylmx By30B CTpaHbl, BbICOKOKBANUULMPOBAHHbIX
CreunanncToB B pasnnyHbix cdoepax brusHeca. PoHL 6nbnmoTekn cpopMMpPOBaH C y4ETOM BCEX
N3MEHeHWNn obpa3oBaTenbHbIX CTAHOAPTOB U BKAOYAET y4ebHUKK, y4ebHble nocobus, YMK,
MOHOrpadun, asTopedoeparbl, guccepraLmm, SHUUKNONEANnN, CAOBapU U CPaBOYHNKN,
3aKkoHO4AaTeNbHO-HOPMATMBHbIE OOKYMEHTbI, CNeunanbHbie Nnepnoanyeckme n3gaHms n n3gaHus,
BbiNyckaeMble nagatenncrsamm By30B. B HacToswee spems 95C ZNANIUM.COM cooTteeTcTBYET
BceM TpeboBaHusaM penepanbHbIX rocyaapCTBEHHbIX 06pa3oBaTeNbHbIX CTAHAAPTOB BbICLIErO
npogoeccrnoHanbHoro obpasoeanust (PrOC BI1O) HoBoro nokoneHus.

HeT

MNporpamma coctaeneHa B cooTBeTcTBUM € TpebosaHnamm ®IOC BINO un yyebHbiM nnaHom no
HanpasneHunio 022000.68 "Skonorus 1 NPUPOLONONbL30BaHNE" U MArMCTEPCKOW NporpamMme
CucTeMHas sKonorns n MogennpoBaHme .
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ABTOpP(bI):
Myxapamosa C.C.
CaBenbes A.A.
" 201 __r.

PeueH3eHT(bl):
" 201 r.
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