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Mporpamma omcuunnmHbl "KocMuyeckme MeToabl OLEHKM COCTOSIHUS okpyxatowein cpegpl”; 05.04.06 "Okonormsa n npupoaonons3osaHue”.

CopepxaHue

1. MNepeyeHb NnaHMpyeMbix pesynbTaToB 00y4eHWs No AMCUMUMIMHE (MOAY0), COOTHECEHHBIX C MNaHUPyEMbIMIA
pesynbtatamm ocsoeHms OlNMOI BO

2. MecTto gucumnnuxbl (mogyns) B cTpykType OIMOI BO

3. Obbem oncumnnnHbl (MOJJ,yJ'ISI) B 3a4€THbIX eOnHMUAax C yka3daHneM Konmyectsa 4acoB, BblAeNNIeHHbIX HA KOHTakKTHYHO
paboTy obyyatowmxcs ¢ npenogasatenem (Mo BuoamM y4ebHbIX 3aHATUI) 1 HA CaMOCTOSITeNbHYO paboTy 0byHaroWwmnxcs

4. CopepxaHue OMcuMnInHbl (MOayns), CTPYKTYpUpPOBaHHOE Mo TeMaMm (pa3fenam) ¢ ykasaHueM OTBeAEHHOro Ha HIX
KONMYeCTBa aKa4eMN4ecknx YacoB 1 BULOB yHeOHbIX 3aHSATUM

4.1. CTpyKTypa 1 TEMATNYECKMIA NMNaH KOHTAKTHOW 1 CAMOCTOSITENBHOM paboThl MO AUCLMNANHE (MOAYIIO)
4.2. ConepxaHue oMcuMnanHbl (Moayns)

5. NepeyeHb y4ebHO-MeToAMYECKOro 0BecrneyeHmnst AN CaMOCTOSTENbHOM paboTbl 0byyarowmxes no AUCLUUNInHe
(Momynio)

6. POHA OLEHOYHbIX CPEACTB NO AUCUMNIMHE (MOLOYHO)
7. MNepeyeHb nutepatypbl, HEO6XOANMOW A1 OCBOEHWS LMCLUMNAMHBI (MOAYNS)

8. MepeyeHb pecypcoB NHPOPMALIMOHHO-TENEKOMMYHUKALIMOHHOW ceTh "IHTepHeT", He0bX0ANMbIX AJ1s1 OCBOEHUS
ANCUUNAnHBI (MOayns)

9. MeTonmyeckue ykasaHusi ons oby4arowmnxcs no 0CBOEHWIO JUCUMIIHBI (MOZYNS)

10. MNMepeyeHb MHAOPMALMOHHBIX TEXHONMOTWIA, UCMOMNb3YEMbIX NPY OCYWECTBNEHM 06pasoBaTeNnbHOro npouecca no
OMCUMNIVHE (MOAYNio), BKNloYas NepeyeHb NporpaMMHOro obecrnedeHns n MHOPMALIMOHHbBIX CMPaBOYHbIX CUCTEM (NpK
HeobX04MMOCTHN)

11. OnncaHue maTepuanbHO-TeXHUYecko 6a3bl, He0BX0AMMOI ANs ocylecTBNeHNs 0bpa3oBaTeNbHOro npoLecca no
OMcumnnanmHe (MoLynto)

12. Cpe,EI,CTBa agantaunm npenonaBaHnua oUCUNNNNHDI (MO,EI,yJ'I;I) K I'IOTpeéHOCTFIM 06yqa|ou4v|xc;| MHBanNnOoB 1 nny, C
orpaHn4eHHbIMM BO3MOXHOCTAMN 300p0BbA

13. MNpunoxeHne Ne1. doHA OLEHOYHbIX CPEaCTB
14. MpunoxeHue Ne2. MNepeyeHb nTepaTypbl, HEOHXOAMMON NS OCBOEHWS OUCLIMMNWHBI (MOLYNS)

15. MpunoxeHue Ne3. NepeyveHb NHPOPMALIMOHHBIX TEXHONOMNIA, UCMOMNb3YEMbIX OS5I OCBOEHUS OUCLMIMIMHBI (MOSYy”Ns),
BK/I0YAS NepeyeHb NPOrpaMMHOro obecneyeHms N MHEOOPMALIMOHHBIX CMPaBOYHBIX CUCTEM
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Mporpamma omcuunnmHbl "KocMuyeckme MeToabl OLEHKM COCTOSIHUS okpyxatowein cpegpl”; 05.04.06 "Okonormsa n npupoaonons3osaHue”.

Mporpammy aomvcumunnnHel paspabdoTan(a)(n) LouUeHT, K.H. (poueHT) Myxapamosa C.C. (kadhenpa MOAENMPOBaHNSA
9KONOrM4Yeckmx cucteMm, otaoeneHme akonorum), Svetlana.Mukharamova@kpfu.ru ; npodbeccop, 4.H. (Npodoeccop)
Casenbes A.A. (kadoegpa MOLENMPOBaHUS 3KONOMMYECKNX CUCTEM, OTAENEHME SKONOrn),
Anatoly.Saveliev.aka.saa@gmail.com ; poueHT, k.H. Ynxukosa H.A. (kadpenpa MoOoennpoBaHms 9KONOrM4EeCKNX CUCTEM,
otnenenne akonorun), Nelly.Chizhikova@kpfu.ru

1. MepeyeHb NNaHMpyeMbIX pe3ynbTaToB 06yyeHUst No QUCLUNINHE (MOJYNI0), COOTHECEHHbIX C MIaHUPYEeMbIMU
peaynbtatamm ocBoeHns OMOIM BO

Obyuqarowumitcsi, OCBOVBWNIA AUCLUNAUHY (MOOY/b), LOMXEH obnanaTth cneayowmnmMy KOMNeTEHUUAMU:

LWndop PacwumndppoBka
KOMMeTeHuun npuobpeTtaeMoi KOMNETEHLUN
OK-1 CnocobHOCTb K aBCTPaKTHOMY MbIWIEHWIO, aHANN3Y, CUHTE3Y
OriK-2 CnocobHOCTb NPUMEHSTL COBPEMEHHbBIE KOMMbIOTEPHBIE TEXHONOIUM Npu cbope,

XxpaHeHun, 0bpaboTke, aHanM3e 1 nepefaye reorpadonyeckor uHgopMaLmMm n ons
peLeHNsl Hay4HO-MCCNenoBaTeNbCKMX U MPON3BOACTBEHHO-TEXHONOMMYECKMX 3a4ay
NPOgOeCCNOHaNbHOW OeATe/IbHOCTHU

MnK-1 CnocobHOCTb hopMynmpoBaTh NPobneMbl, 3a8aym U MeToLbl HAY4YHOro
ccnenoBaHUS; NonyYaTbh HOBbIE JOCTOBEPHbIE (DAKThl HA OCHOBE HabnooeHNN,
OMbITOB, HAYYHOrO aHanNM3a SMMMPUYECKNX JaHHbIX; peddeprpoBaTb HayyHbIe TPy Ab,
COCTaBMATb aHanMTMyeckne 0630pbl HAKOMMIEHHbIX CBELEHUI B MAPOBOI HAyKe U1
NPOV3BOACTBEHHON fesATeNbHOCTM; 0606LWaTh NONyYeHHblEe PedynbTaTthl B KOHTEKCTE
paHee HaKoMNeHHbIX B HayKe 3HaHW; OopMynuMpoBaTh BbIBOABI 1 MPaKTUYeCcKne
pekoMeHAaLmMn Ha OCHOBE PeNnPe3eHTaTMBHbBIX Y OPUrMHANbHBIX PE3YNbTaToB
nccneposaHuii

MK-3 BnaneHve ocHoBaMu NPOEKTUPOBAHNS, SKCNEPTHO-aHANNTUYECKON OeATENbHOCTU U
BbIMOSIHEHNS UCCNeN0BaHU C UCNONb30BaHMEM COBPEMEHHbIX NOAX0O0B Y METOA0B,
annapaTypbl Y BbIYUCUTENbHBIX KOMMNEKCOB

MnK-4 CnocobHOCTb UCMONb30BaTh COBPEMEHHBIE METOLI 06PaBOTKM U MHTEPRPEeTaLMM
9KONOrMYECKon MHGOPMaLMK NPU NPOBEAEHUN HAYYHbIX 1 NMPOVN3BOLCTBEHHbIX
nccneposaHuii

MNK-6 CnocobHOCTb auarHoCcTMpoBaTh NpobneMbl OxpaHbl Nprpoakl, paspabaTbiBath

npakTn4eckmne pekomeHgaumm no eé oxpaHe n obecneveHuto yCTOI7I'-II/IBOFO Pas3BnTnA

Obyuarowumincs, 0OCBOVBLUNIA LUCLUMANHY (MOLYNb):
LonxeH neMoOHCTpUpoBaTb CNOCOBHOCTb U FOTOBHOCTD!

MPUMEHSATb MONy4eHHbIe 3HaHWS! U YMeHUs Mo paboTe ¢ JaHHbIMU AUCTAHUMOHHOMO 30HANPOBAHUS 3eMin B CBOEN
NPaKTUYeCKOM 1 Hay4HOW OesSTeNIbHOCTU, HECTU OTBETCTBEHHOCTb 3a pPe3yNibTaThl CBOe paboThl.

2. Mecto gucuunnuHbl (Moayns) B cTtpyktype OMOIM BO

[aHHas oncuunnuHa (Momynb) BkAtoveHa B pasgen "B1.B.0 0.9 OucumnamHel (Mogynm)" OCHOBHOW MPOdeCCOHanbLHOM
obpasoBatenbHoi nporpammel 05.04.06 "Skonorus n npupoaononb3osaHne (CUcTEMHasH 9KONOrus U1 MOAENNPOBaHKeE)" 1
OTHOCUTCS K 06s13aTeNbHbIM AUCLUMNHAM.

OcBauBaeTcs Ha 2 Kypce B 3 CEMECTpE.

3. O6beM AUCUMNMJIUHDI (MO,IJ,ynSl) B 3a4eTHbIX eauHULLaX C yKa3aHMeM KoJinyecTtBa 4acoB, BblaeJIeHHbIX Ha
KOHTaKTHyI0 paboTy obyualoLmxcs ¢ npenogasarenem (Mo BUaaMm yd4ebHbIX 3aHATUN) U Ha CaMOCTOSITENbHYIO
paboty obyuaromxcs

O6was TpynoeMKOCTb AUCLIMINNHBI COCTaBnseT 3 3a4eTHbIX(ble) eauHmL(bl) Ha 108 yaca(os).

KoHTakTHas paboTa - 26 4aca(oB), B TOM YnC/e nekuun - 4 yaca(oB), mpakTudeckme 3aHaTus - 22 yaca(os),
nabopatopHble paboTbl - 0 Yaca(oB), KOHTPONb CaMOCTOSITENbHOW paboThl - 0 yaca(os).

CamocTtositenbHas pabota - 46 4aca(oB).
KoHTponb (3a4€T / ak3ameH) - 36 yaca(os).
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Mporpamma omcuunnmHbl "KocMuyeckme MeToabl OLEHKM COCTOSIHUS okpyxatowein cpegpl”; 05.04.06 "Okonormsa n npupoaonons3osaHue”.

CDopMa NPOMEXYTOYHOro KOHTPOJIA ANCUUNNINHDI: 3K3aMEH B 3 cemMecTpe.

4. CopepxaHue aucLUUNAuHbI (MOOYyNs), CTPYKTYPUMpPOBaHHOE NO TeMaMm (pa3penam) ¢ yKkazaHueMm OTBeAEeHHOro Ha
HUX KOonyecTBa akageMunyeckmnx yacos v BuaooB yqe6|-|b|x 3aHATUNA

4.1 CTpyKTypa 1 TemaTM4yeckuii niaH KOHTaKTHOM M CaMOCTOSITe/IbHOW PaboThbl N0 AUCLUNAUHE (MOBYNIO)

Buabl n yachbl
KOHTaKTHOW paboTbl,
Paspenbl oucuMninHbl / MX TPYAO0EMKOCTb CamocTosiTenbHas
N monyns Cemectp (B yacax) pa6ota
MpakTuyeckuellaboparopHble
Jlekumm 3aHATUA paboTbl
Tema 1. OCHOBbI ANCTaAHLUMOHHOMO
1. 30HOMPOBaHUSA 3EMN. 3 1 0 0 6
Tema 2. OueHka cocTosHMA
2. pacTuTenbHOCTH. 3 1 3 0 6
Tema 3. Nownck n3MeHeHwuin (change
s detection). 3 0 7 0 15
Tema 4. PervioHanbHble oLeHKU
4.|3anacos BOJbl 1 CONHEYHOMN 3 1 5 0 6
paguaumn.
Tema 5. TennoBoit kaHan n
KannbpoBka OaHHbIX ONs NPU3EMHOro
5. cnosi. [NoxapHble anropuTMbl. 3 1 7 0 13
Mtoro 4 22 0 46

4.2 ComepxaHue auCUUMIUHLI (MOBYNS)
Tema 1. OCHOBbI BUCTAHLMOHHOIO 30HAUPOBAHUS 3EMIN.

OcCHOBbI AMCTaHLUNOHHOrO 30HANpoBaHusa 3emnn. CylecTsyowme MexayHapoaHbsie nporpammbl 1J133. Mporpamma
EOS, cnytHukmn Terra n Aqua. Mpubopsl MODIS, Aster, MSRE. MNpoekT Landsat, cnytHuku Landsat 5,7,8, npubopbl TM,
ETM+, OLI. TexHnyeckue xapakTepucTmkm NpubopoB CbEMKM, XapakTEPUCTMKN NONyYaeMbIX MPOOYKTOB (paspelleHue,
cnekTpbl 1 T.4). MNonyyeHne cHumkor O03. O6paboTka CHUMKOB B 3HAYEHUS U3NYYEHNS HA CEHCOPE, U B PeasNbHYO
oTpaxarenbHyto CMOCOBHOCTb 06BEKTOB. ATMOCCDEPHAS KOPPEKLIMS.

Tema 2. OueHKa COCTOSIHUS pPacTUTenbHOCTU.

OueHka coctosHMa pactutenbHocTu. BeretaumonHblie nHaekcol(NDVI, EVI, RVI, SAVI,GEMI, TSAVI, ARVI n
ap).MNpumMeHeHne BereTaLUMoHHbIX MHAEKCOB O PEWeHMs 9KONormyeckux 3anay. BoluncneHme BeretaumoHHbIX
nHOeKcoB ans pasnnyHbix nnatgpopm (MODIS, Aster, LANDSAT) cpeacteammn QGIS n R. NocTpoeHne BpeMeHHbIX
psnoB. BoloeneHne Ce30HHbIX U MHOTONIETHUX TPEHLOB 1 OTKNOHEHWIA OT HUX C UCTONb30BAHMEM CTATUCTUYECKOW
cuctembl R.

Tewma 3. NMounck nameHeHun (change detection).

Mownck nameHeHuin (change detection). MeToabl nomcka M3MeHeHuin, 06nacTv Ux NPMMEHEHNs! 4N pasHbIX 3a4ad.
PasHoCTHble MeToAbl, MCMONb30BaHNE pPerpeccum, NCNoNb30BaHne cTatucTnyeckmx Metonos B cucteme R. Meton
NeTeKTVPOBaHNSA N3MEHEHWI Ha Pa3HOBPEMEHHbIX CHUMKax - MAD.

Mounck TeppuTOpWiA, BbIBEOEHHBIX M3 CENbCKOX03AiCTBEHHOro obopoTa (3apacraHue).

Tema 4. PernoHanbHble OLLEHKU 3anacoB BOAbl U CONHEYHOM paavauun.

PernoHanbHas oueHka 3anacos BoAbl B CHere. PernoHanbHas oueHka (*)aKTMHeCKOIZ CONHEYHOMn paonaunn n ee
MHOrONEeTHSAS N ce30HHas anHammka. MeTtoqbl npuMeHseMble Ons peFMOHaHbHOIZ OLEeHKWM 3anacoB BOObl B CHere n
OLIEHKW COSTHEYHOWA pagnaumnin. eq)q)eKTl/lBHOCTb MeTo40B, BOBMOXHOCTb X MPUMEHEHNA B obnactu peweHnsa 3agad
3KONornn.

Tema 5. TennoBon KaHan u Kanuﬁposl(a AaHHbIX 0151 NPU3eMHOro ciosl. I'onaprle anropmutMmbl.

Tennosoii kaHan 1 kannbpoBka OaHHbIX Ons Npu3eMHoro cnos. KoHeepTauus gaHHbix Landsat TM/ETM+ B 3Ha4YeHUs
Temnepartypsbl . [NoxapHble anropuTMbl. CylecTByowme CMCTEMbl ANCTAaHUMOHHOrO MOHUTOPUHIA NoXapoB.. [aHHble no
TennosbiM aHoManuam MOD14: onucanune, nonydeHue, obnactb npuMeHeHus. MNocTpoeHne KapTbl TeMnepatyp 1 ee
kannbpoBska no HaseMHbIM AaHHbIM. OLeHKa MHOroNeTHel 1 Ce30HHO OMHaMUKK TeMnepatyp 1 ee CBSI3n ¢
XapakTepPUCTUKaMM MNOBEPXHOCTU 1 penbedoM. MNMonck y4acTKoB neca, NoABepPXEHHbIX BO3AENCTBUIO NOXAapOoB.

5. MepeyeHb yue6HO-MeTOAMUYECKOrO O6ecneyeHunst Ajisi CaMoCTOATENbHON paboThl o6yyatoLMxcs no
AucuunnuHe (Moaynio)
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Mporpamma omcuunnmHbl "KocMuyeckme MeToabl OLEHKM COCTOSIHUS okpyxatowein cpegpl”; 05.04.06 "Okonormsa n npupoaonons3osaHue”.

CamocTosiTenbHas pabota oby4arolyxcs BeINOMHSETCS Mo 3a4aHNI0 U MPU METOLMYECKOM PYKOBOACTBE Npenofasatens,
Ho 6e3 ero HenocpeacTBeHHOro y4acTus. CamocTosiTenbHas pabota noapasnensieTcs Ha CaMocTosTeNbHYO paboTy Ha
ayUTOPHBIX 3aHATUSIX U HA BHEAyAUTOPHYIO caMoCcTosiTeNnbHyto paboTy. CamoctoaTenbHas paboTa obydyatowmxcs
BK/OYAET Kak MOMHOCTbI0 CAaMOCTOSITENIbHOE OCBOEHME OTLE/NbHbIX TEM (Pa3fenos) AUCLUNIUHLI, Tak 1 NpopaboTky Tem
(pa3nenos), ocBaMBaeMbIX BO BpeMsi ayauTopHoi paboTel. Bo BpeMsi caMocTosiTenbHoM paboTbl 0byyarowmecst YuTaroT u
KOHCMEKTUPYIOT y4eBbHYI0, Hay4HYHO 1 CMPABOYHYIO MTEPaTypy, BbINONHSAT 3aJaHusi, HanpaBNeHHbIe Ha 3aKpenneHne
3HaHW 1 0TPabOTKYy YMEHUIA U HABBIKOB, FOTOBATCS K TEKYLWEMY 1 NMPOMEXYTOYHOMY KOHTPOSIO MO AUCLMUMIUHE.

OpraHnsauus caMocTosTenbHO paboTbl 0By4aoIWMXCs PErnaMeHTUPyeTCs HOPMATUBHBIMW LOKYMEHTaMu,
y4ebHO-MeTOANYECKON NMTEpaTypOii U 3NEKTPOHHBIMY 06pa30BaTENbHBIMY PECYPCaMU, BKNOYAS:

Mopsnok opraHM3aummy 1 ocyLecTBIeHNs 0bpa3oBaTenbHON AeaTenbHOCTY No 06pasoBaTefbHbIM NPOorpaMMam BbiCLIEro
obpaszoBaHus - nporpammam bakanaepuara, nporpamMmMam crieuuanuteTa, nporpaMmmam MarucTpatypbl (YTBepXaeH
npvkasom MuHuctepcTBa obpasoBaHust U Hayku Poccuiickoin ®enepauun ot 5 anpens 2017 rona Ne301)

MucbMo MuHucTepcTea obpasosaHus Poccuiickoin depepaumm Ne14-55-996mH/15 ot 27 Hosibps 2002 r. "O6
aKTBM3aLMM CaMOCTOATENBHOM paboThl CTYAEHTOB BbICLIMX YHEOHbIX 3aBEEHUIA"

YcTaB cheaepanbHOro rocyapcTBEHHOr0 aBTOHOMHOIO 06pasoBaTensHOro yupexaeHuns "KasaHckuin (MprBonxckuii)
doenepanbHblil yHMBepcutet"

MpaBuna BHyTPEHHErO pacnopsaka enepansHOro rocynapCTBEHHORO aBTOHOMHOMO 06pa30BaTENbHOMO YYPEXAEHNS
BbICLWEro npodeccroHanbHoro obpasosanus "KasaHckuii (Mpreonxckuid) coenepanbHblii yHUBEPCUTET"

JlokanbHble HopMaTMBHbIE akTbl KazaHckoro (IpuBonxckoro) coenepansHoro yHusepcuTeta

01 Cait cneunanucTos B obnactu 'MC u 033 - http://gis-lab.info/

02 Caiit kocMuyeckoit nporpammbl Landsat - http://landsat.gsfc.nasa.gov

03 Caiit kocmuyeckoin nporpammbl MODIS - http://modis.gsfc.nasa.gov/

04 Caiit reonoruyeckoii cnyx6bl CLUA - http://www.usgs.gov/

05 Cait pa3paboTunkoB si3bika CTATUCTUYECKOrO NporpammmpoBaHus R - http:/cran.r-project.org/

6. DOHA, OLEHOYHbIX CPeACcTB MO AUCUUNIUHe (MOLYNI0)

®DOHL OLIEHOYHbIX CPEACTB M0 AUCUMNIUHE (MOOYNI0) BKIOYAET OLEHOYHbIE MaTepuanbl, HanpaBneHHbIE Ha MPOBEPKY
OCBOEHUS KOMMETEHUWIA, B TOM YUCTE 3HAHWUIA, YMEHUIA U HABBIKOB. POHA OLLEHOYHbBIX CPELCTB BK/IHOHYAET OLEHOYHbIE
CPEeLCTBA TEKYLEro KOHTPOS 1 OLEHOYHbIE CPELNCTBA NMPOMEXYTOHHOM aTTecTaumm.

B choHAe OLEHOYHbIX CPEACTB COAEPXNTCS cnemytowas nHopMaums:

- COOTBETCTBME KOMMETEHLMIA NNaHMPYEMbIM pe3ynbTataM 06y4eHus No SUCLUMNMHE (MOLYNio);

- KPUTEPUM OLIEHMBAHNS CHOPMUPOBAHHOCTY KOMMNETEHLMIA;

- MEXaHU3M (POPMUPOBAHMS OLIEHKM MO ANCUUMNIVHE (MOZYNIO);

- onucaHve nopsiaka NPUMEHeHUs 1 NpoLeaypbl OLEHMBAHNS LN KaXA0ro OLEHOYHOro CPpeacTBaa;
- KpUTEPUM OLIEHNBAHNSA LIS KX 00 OLEHOYHOrO CPEeACTBa;

- cogepXaHue OLEHOYHbIX CPeacTB, BKioYas TpeboBaHus, NpeabsBisemMble K 4ecTBUSM 0byHatowmxcs,
LEMOHCTPVPYEeMbIM pe3dynibTataM, 3aaHns PasnnyHbIX TUMOB.

DOoHLO OLEHOYHbIX cpencTs no gucunninHe HaxoonTcs B I'Ip|/|n0>KeH|/||/| 1K nporpamme gucunninHbl (MO,D,yJ'IIO).

7. NMepeyeHb nuTepatypbl, HEO6X0AUMON ANl OCBOEHUSI AUCLUNINHBI (MOAYNS)

OcBoeHue gucumnauHbl (Moaynsi) npeanonaraeT n3y4eHrne OCHOBHOW 1 LOMONHUTENbHOW y4ebHOM nuTepaTypbl.
NuTtepatypa MoxeT BbiTb AOCTYyMHA 0b6y4atowmnMcs B OAHOM U3 OBYX BapUaHTOB (MM60 B 060MX N3 HIX):

- B 9N1EKTPOHHOM BUAE - Yepe3 3NEeKTPOHHbIe BUBNMOTEYHbIE CUCTEMbI HA OCHOBaHUM 3akoYeHHbIXx KDY norosopos ¢
npaBoobnagnarensamu;

- B MeyaTHoM Buge - B HayuHon 6ubnunoteke um. H.W. Nlobayesckoro. Obyyatowmecs nony4aroT yuebHyio nutepatypy Ha
aboHeMeHTe Mo YnTaTenbCckum 6uneTam B COOTBETCTBMU C NpaBunamu nonb3oBaHus HayyHolr 6ubnmoTekoi.

ONeKTPOHHbIE U3AaHNS AOCTYMHbI AMCTAHUMOHHO 13 NtoBol TOYKM Npy BBELEHMM 0BYYatoLLMMCS CBOErO NIorMHa 1 Napons
OT NIMYHOrO KabuHeTa B cucteme "ONeKTPOHHbIA yHUBepcuTeT". Mpu MCNOoNb30BaHWMKN NevYaTHbIX M3aaHUA BBNNOTEYHbI
ooHA AomKeH ObITb YKOMMIEKTOBaH UMK M3 pacyeTta He MeHee 0,5 akaemnnspa (ans obydvatowmxcs no ProcC 3++ - He
meHee 0,25 ak3eMnngapa) Kaxaoro U3 N3faHuin OCHOBHOW nuTeparypbl 1 He MeHee 0,25 ak3emnnspa OONONHUTENbHOM
nuTepaTypbl Ha Kaxaoro obydyatowerocs n3 ymcna nuu, 0LHOBPEMEHHO OCBaUBAIOWMNX AAHHYIO ANUCLMMINHY.

MepeyeHb OCHOBHOM 1 BONONHUTENBHON Y4ebHOM nuTEpaTypbl, HEOBXOAUMO AN OCBOEHWUS AMCUMNANHBI (MOaYNSs),
HaxoauTcs B MpunoxeHnn 2 k paboyei nporpamMme aucumnivHbl. OH NOANEXMT OBHOBAEHMIO NMPU N3MEHEHWM YCNIOBUIA
norosopoB KOY ¢ npasoobnanatensiMy 3NeKTPOHHbIX U3LAHUIA 1 NMPU N3MEHEHNM KOMMNEKTOBAHUS (OOHA0B Hay4uHow
6rbnnotekn KPY.
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8. NepeyeHb pecypcoB UHCGPOPMALMOHHO-TENIEKOMMYHUKALMOHHOM ceTn "UHTepHeT", He0OX0,AUMbIX ONS
OCBOEHUSI AUCLIMMIUHDbI (MOOYNA)

01 Cait cneunanucTos B obnactu 'MC u 033 - http://gis-lab.info/

02 Caiit kocMmyeckoit nporpammbl Landsat - http://landsat.gsfc.nasa.gov

03 Caiit kocmuyeckoi nporpammbl MODIS - http://modis.gsfc.nasa.gov/

04 Caitt reonorudeckoit cnyx6el CLA - http://www.usgs.gov/

05 Caiit pa3paboTyumnkoB S3blka CTaTUCTUHECKOro nporpammmnpoBaHns R - http://cran.r-project.org/

9. MeToguyeckme ykasaHus pisi 06y4aroLLLUXCA MO OCBOEHUIO AUCLUNIUHBI (MOAYNS)
MeToauyeckne ykasaHus Anst NeKUMOHHbIX 3aHSTUIA:
-pPEKOMEHOYETCS BECTU KOHCMEKTUPOBAHUE y4ebHOro Matepuana

-O6paLLl,aTb BHMUMaHMe Ha KaTteropuu, oopMynnpoBKK, packpbiBalowme cogepxaHne Tex Nnm nHbix SABNIEHUI 1 npoueccos,
Hay4Hbl€ BblBOObl 1 NMpakTn4eCckne pekomeHnoaunm

-XenaTtefibHO 0CTaBUTb B pabo4Mx KOHCMEKTax Mosisl, Ha KOTOPbIX AeNaTb NOMeTKN N3 PEKOMEHA0BAHHOW nMTepaTypbl,
LOMOSHSIOWMEe MaTepuan NpPocywaHHON nekunn, a Takxe nogdepkunsatolme ocodbyto BaxXHOCTb TEX UN UHbIX
TEoPEeTUHECKMX MOMOXEHUN.

-3ajasarb npenogasaTesio yTOYHSIOWME BONPOCHI C LEeNblo YACHEHNS TEOPETUYECKUX NMONOXEHUNA, paspelleHns CrnopHbIX
cuTyaumi.

PekoMeHgaunn ons noaroToBKM K NpPakTn4eCKnNM 3aHATUAM:

-N3y4NTb OCHOBHYIO NNTEPATYPY, 03HAKOMUTBLCS C AONONHUTENBHON NMTEpaTypoii, HOBbIMM Mybnukaunsmm B
nepronmyeckux nsgaHusx n NutepHete. MNpu 3ToM yyecTb pekoMeHLaumm npenonasatens u TpebosanHuns y4ebHom
nporpammbi.

-nopabartbiBaTbh CBOW KOHCMEKT NeKLMm, fAenas B HeM COOTBETCTBYHOWME 3aNUCK N3 NIMTepaTypbl, PEKOMEH10BaHHOM
npenoaasaTenem 1 nNpeaycMoTPeHHO y4ebHOM NporpamMMoii.

Bo BpeMs npakTU4ecKnx 3aHATUIA:
-HapabaTbiBaTb HaBbIkM paboTbl ¢ Nnporpammamm QGis 1 R
-3a[aBaTb NpPenogaBaTento yToYHSWME BONPOCHI, M BONPOCHI MO Matepuany, Bbi3blBaloWeMy 3aTpyoHEHNS

PekomeHpaumu ons noarotoBKU K yCTHOMY OMpOCy:

B xonoe noarotoeku K YCTHOMY ONpocCy n3y4ntb OCHOBHYIO U OOMONTHUTENbHYIO NNTEpaTtypy, N3y4nTb KOHCNEKTbI nekumn n
marepunan Hapa6OTaHHbII71 BO BpeMs NpakTn4ecknx 3aHATUIA, BbINUCATb HeobxoauMble onpeneneHus N goopmynbl, Npu
HeobXx0AUMOCTW NOAroTOBUTb BOMPOCHI, Bbi3blBatoWmne 3aTpyaoHEeHNs.

PekoMeHpoaunn ons BbiMOMHEHNS NMCbMEHHOrO AOMALHEro 3a4aHuns:

Mpw NOAroToBKE K MMCbMEHHOMY [OMaLIHEMY 3a0aHNI0 U3YYNTb KOHCNEKThl NeKUuii, Matepuan HapaboTaHHbI BO BpeMs
NPaKTUYECKMX 3aHATUIA U YCTHOrO OMpPOoCca, YCTaHOBUTbL Ha JOMALIHWA KOMNbioTep HeobxoauMblie Ans paboTbl NPOrpaMMbl
-QGisu R

I'Ip|/| BbINOTIHEHN NMNCbMEHHOIro gomMalwHero 3agaHums.

-BbINOMHATb NMOCTaBNEHHYIO 3a4a4y UCMOMb3ys HaBbIKW MOMYYEHHbIE B X0Ae NPaKTUYECKMX 3aHATUMA

- oMKCMpPOBaTb X0/ BbIMOMHAEMbIX OEACTBUIA U AaBaTbh CBOK OLIEHKY MO/yYeHHbIM pe3ynbTaram

- OT4eT ogpopMuTb cornacHo ctaHaapTty (Times New Roman 14nt, nong-1.5, 1.5, 2, 3, nonyTopHbIA UHTEPBAnN) , 1 B Nanky
C OTYETOM MOMECTUTb UCXOLHbIe MaTepuansbl, Koa rnporpammsl (R) nnv npoekT (.qgis), NonyYyeHHble pesynbTaThbl.

PekoMeHaauum npu NoAroToBke K 3K3aMeHy:

Mpr NOAroTOBKE K 9K3aMEHY M3Y4MTb OCHOBHYIO 1 AOMONHUTENbHYIO TMTEPATYPY, M3Y4UTb KOHCMEKTLI NEKLUIA 1 MaTepuan
HapaboTaHHbIA BO BPEMS MPAKTUHECKUX 3aHSTUIA, YCTHOMO ONpoca U BbINMONHEHUS AOMALLHEro 3anaHus, npopaboTatb
MEHee 3arnOMHUBLLMECS TEMbI 1 BONPOCHI, KOTOPbIE BO3HMKANMN BO BPEMS U3YHEHUS OUCLUMNINHDI.

10. MepeyeHb NHPOPMALMOHHBIX TEXHOIOTMIA, UCMO/Ib3YEeMbIX MPU OCYLLLEeCTBNEHUM 06pa3oBaTeNbHOro
npouecca no gucuunauHe (MOAynN0), BK/IOYasi nepedeHb NPorpaMMHOro obecneyeHnst 1 UHCOOpPMaLMOHHbIX
CNpaBOYHbIX CUCTEM (MPU HEO06X0AMMOCTH)

MepeyeHb MHPOPMALMOHHBIX TEXHOMOMUIA, UCTONIb3YEMbIX NMPU OCYLLECTBEHM 06pa3oBaTebHOro npoLecca no
AUCUMNAVHE (MOLyNio), BKNOYas nepedeHb NporpaMMHOro obecrneyeHns n MHGOPMALIMOHHbBIX CMPaBOYHbIX CUCTEM,
npenctasneH B MpunoxeHnn 3 k paboyen nporpaMMe AUCLMNNVHBI (MOOYNS).
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11. OnucaHue MarepuanbHO-TeXHMYecKon 6a3bl, He06X0AMMOW AN OCYLUEeCTBNeHusi o6pa3oBaTe/ibHOro
npouecca no gucuunnuHe (Moayno)

MaTtepuanbHo-TexHu4eckoe obecneyeHre obpasoBaTenbHOro npoLecca no AucumnIvHe (Moaynio) BKtoYaeT B cebs
cnenyrolne KOMMOHEHTbI:

MoMelleHnst 0N1s CaMOCTOSITEeNbHOM PaboThl 0BYYaAIOWMNXCS, YKOMMIEKTOBAHHbIE CreLmnann3npoBaHHoi Mebesbio (CTonMbI 1
CTY/bS) ¥ OCHALEHHbIE KOMMbIOTEPHOMN TEXHUKOW C BO3MOXHOCTbIO MOAK/MOUYEHUS K ceTn "VIHTepHeT" n obecriedeHnem
[OCTyNa B 3N1eKTPOHHYI0 MHOpOpMaLMOHHO-06pasoBaTenbHyto cpely KDY,

YyebHble ayamMTopun ONns KOHTaKTHOW paboThl C MpenonaBatenem, yKOMNIeKTOBaHHbIE CNeLManM3npoBaHHo Mebenbio
(cTonbl 1 CTYNbS).

KoMmnbloTep 1 NpuHTEp 4N pacrneyatku pa3aaToyHbix MaTepranos.

MynbTMeguiiHas ayautopus.

KomnbioTepHsbI knacc.

12. Cpeﬂ,CTBa apgantauumumv npenopgasaHus ogucUMNNINHbI K I'IOTpeﬁHOCTilM 06y'-|a|ou.|.wxca UHBaNUOooOB U nuuy c
orpaHn4eHHbIMU BO3MOXHOCTSAMU 300pP0OBbSA

Mpwn HeobxonmMocTy B 0bpazoBaTenbHOM NPOLECCE NPUMEHSIOTCSA Cnepytowmne MeToAbl U TexHonorum, obneryaioume
BOCNPUATE MHGOPMALLMK 0BYYAOWUMIACA MHBANULAMW U NIMLAMU C OFPAHUYEHHbBIMU BO3MOXHOCTSMU 300POBbS:

- co3daHune TEKCTOBOW Bepcun nto60oro HETEKCTOBOrO KOHTEHTA /sl ero BO3MOXHOIro npeo6pasoBava B
anbTepHaTnBHbIE POPMBI, y,D,O6HbIe ONna pasnnyHbIX nonb3oBaTenen;

- CO3[aHWe KOHTEHTA, KOTOPbI MOXHO NPeACTaBUTb B Pa3nnyHbIX Buoax 6€3 noTepn AaHHbIX Unu CTPYKTYpbI,
npenycMOTPETb BO3MOXHOCTb MacwWwTabrypoBaHus TekcTa U n3obpaxeHuii 6e3 notepm kayecTsa, NpeaycMoTpeTb
LOCTYMHOCTb YNPaBNeHUst KOHTEHTOM C KnaBmaTypbl;

- co30aHne BO3MOXHOCTEN ansi 00y4atolmMXcs BOCNPUHUMATD OLHY U Ty Xe MHOPOPMAaLMIO U3 PasHbIX NCTOYHUKOB -
Hanpumep, Tak, 4Tobbl NMLA C HAPYWEHUSIMX CNyXa NosydYany MHGPOPMaLMIO BU3yanbHO, C HAPYLWEHUSIMU 3PEeHNs -
aynnanbHo;

- NPVYIMEHEHNe NPOrpaMMHbIX CPEACTB, obecneymBatoWmx BO3MOXHOCTb OCBOEHMSI HABLIKOB 1 YMEHUIA, OOPMUPYEMBIX
OMCLUMMIMHON, 3a CHET aNlbTEPHATUBHbIX CNOCOOO0B, B TOM YMC/e BUPTYasibHbIX nabopaTopuii U CUMYNSLIMOHHBIX
TEXHONOMNIA;

- NPVYMEHeHNe ONCTaHUMOHHbIX 06pa3oBaTenbHbIX TEXHONOTMIA ANs Nnepefadn MHGOPMaLUK, OpraHn3auun pasnmnyHbIx
POPM UHTEPAKTUBHOW KOHTaKTHOW paboThkl oby4atolerocs ¢ npenoaasartenem, B TOM Yucne Be6UHaApOB, KOTOpble MOryT
ObITb UCMONb30BaHbl sl NPOBEAEHNUS BUPTYaNbHbIX NTEKLMA C BO3MOXHOCTbIO B3aUMOIEACTBUS BCEX Y4AaCTHNKOB
IMCTaHUMOHHOIo 06y4yeHusl, NpoBeleHsl CEMUHAPOB, BbICTYMNNEHNS C AOKNaaamy 1 3aWuTbl BbINONHEHHbIX paboT,
NpPOoBeIeHNs TPEHVHIOB, OpraHM3aLmmn KONNeKTUBHOW paboThbl;

- PVIMEHEHNEe ONCTAaHUMOHHbIX 0Bpa3oBaTenbHbIX TEXHONOIWIA O OpraHM3aummn GOOPM TEKYILETo 1 MPOMEXYTOYHOMO
KOHTPONS;

- yBENNYeHne NPOoOONXNUTENbHOCTY caa4ym oby4atolMMcst UHBANUOOM UK NINLOM C OrPaHNYeHHbIMU BO3MOXHOCTSMI
3[10p0Bbs DOPM NMPOMEXYTOYHON aTTECTALIMMN MO OTHOLWEHWIO K YCTaHOBNEHHOW NPOAONXUTENBHOCTY UX CAAYN:

- NPOLOMXMNTENbHOCTU caa4m 3a4éTa UM sK3aMeHa, MPOBOAMMOro B MMCbMEHHON chopMme, - He Bonee 4eM Ha 90 MUHYT;
- NPOOONXUTENBHOCTU MOArOTOBKM 06yYatolerocs K 0TBeTy Ha 3a4éTe UM aK3aMeHe, MPOBOAVUMOM B YCTHOW doopMme, - He
6onee 4eM Ha 20 MUHYT;

- NPOLONXNTENbHOCTM BLICTYNNEHNS 0ByHatoLwerocs npu 3awmnte KypcoBoi paboThbl - He 6onee YeM Ha 15 MUHYT.

Mporpamma coctaeneHa B cootBeTcTBMU ¢ TpeboBaHnamm ®rOC BO n yuyebHbiM nnaHom no HanpasneHuto 05.04.06
"9konornsa n NpUpoLoNnonb3oBaHue" 1 MarncTepckor nporpamMme "CuctemHas aKonorus 1 MogennposaHme”.

KETPOHHBH
B_EPCHTET

AHATTAMECKAR CrCTEMA KPY

3AE
CtpaHuua 7 ns 9. Bl YHH

AR 5 AN LM O



Mporpamma omcuunnmHbl "KocMuyeckme MeToabl OLEHKM COCTOSIHUS okpyxatowein cpegpl”; 05.04.06 "Okonormsa n npupoaonons3osaHue”.

lMpunoxerne 2
K pabo4eii nporpamme AUCLUNINHBI (MOAYNS)

E1.B.0/]1.9 Kocmudeckune MeTonbl OLI@HKN COCTOSIHUS
oKpyXxarolyes cpenbl

MepeyeHb nuTepartypbl, HEOOXOAUMOM 4Nt OCBOEHUS OUCLMIUINHBI (MOLOYNS)

HanpasneHnne noarotosku: 05.04.06 - Skonorma n Nprpoaononb3oBaHue

Mpodpomnb noarotoskn: CUCTEMHAs SKONOrUS U MOAENNPOBaHNE

KBanucukaums BbinyCKHUKA: MarncTp

dopma 0by4eHus: o4Hoe

SA3bik 0by4eHuns: pycckuia

"on Havana obyyeHns no obpasosBatensHoi nporpamme: 2016
OcHoBHas nuTeparypa:

1. Bnagmmupos, B.M. uctaHuMOHHOE 30HAMPOBaHUE 3eMnn [OnekTPoHHbIN pecypc] : yueb. nocobue / B. M.
Bnagumupos, O. O. Omutpres, O. A. Oyb6posckas [v op.] ; pea. B. M. Bnagumunpos. - KpacHosipck : Cub. cpenep. yH-T,
2014. - 196 c. - ISBN 978-5-7638-3084-2 - Pexxum goctyna: http://znanium.com/catalog.php?bookinfo=506009

2. basosble 1 NprknanHble MHPOPMALIMOHHbIE TexHonoruu: YuebHuk / B.A. T'Bosgesa. - M.: O ®OPYM: HAL|
NH®PA-M, 2014. - 384 c. - hitp://www.znanium.com/catalog.php?bookinfo=428860

JononHutenbHas nuteparypa:

1. BBeaeHue B reonHpopMaLIMOHHbIE cucTeMbl: YyebHoe nocobue / A.10. BnnHosckas, 0.C. 3anos. - M.: dopym: HALL
MHdopa-M, 2013. - 112 c. - http://znanium.com/bookread.php?book=372170

2. AKTyanbHble HanpaeneHns Hay4HbIx uccnenosanmin XXI Beka: Teopust u npaktuka: CO0PHMK Hay4YHbIX TPYAOB MO
maTepuanam MexayHapo4HON 3a04HOW Hay4YHO-NPaKTNYeCKon KoHgepeHunmn, 2015, €9, (20-2) - BopoHex: PIBOY
BMNO BITITA, 2015. - 428 c.: http://znanium.com/catalog.php?bookinfo=552351

3. O kocMmuyeckoit gesitenbHocTu. - M.: UH®PA-M, 2011. - 22 c. http:/znanium.com/bookread.php?book=331861
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lMpunoxerve 3

K pabo4eii nporpamme AUCLUNINHBI (MOAYNS)
5£1.B.0/].9 Kocmu4yeckune METoAbI OLI@HKN COCTOSIHNS
oKpyXxarolyes cpenbl

nepe'-IeHb MHPOPMaLIMOHHbIX TEXHONMOINMMK, UCNONb3YyeMbIX AJ1s1 OCBOEHUS AUCLUMIUHbI (MO,IJ,ynil), BKo4yas
nepe4yeHb nporpaMmMHOro obecneyeHns u MH(POPMaLIMOHHbIX CMPaBOYHbIX CUCTEM

HanpasneHnne noarotosku: 05.04.06 - Skonorma n Nprpoaononb3oBaHue
Mpodpomnb noarotoskn: CUCTEMHAs SKONOrUS 1 MOAENNPOBaHNE
KBanucukaums BbinyCKHUKA: MarncTp

dopma 0by4eHus: o4Hoe

SA3bik 0by4eHms: pycckuia

oo Havana obyyeHns no obpasoBatenbHoi nporpamMme: 2016

OcBoeHne oucuUnnInHbI (MO,EI,yl'IFI) npegnonaraet ncnosib3oBaHme cnenytowero nporpamMmHoOro obecrneyeHus 1
MHJpOpMaLMOHHO-CNPAaBOYHbIX CUCTEM:

OnepauuoHHas cuctema Microsoft Windows 7 MpodbeccuonanbHas unum Windows XP (Volume License)

MakeT odpucHoro nporpammHoro obecneverus Microsoft Office 365 nnu Microsoft Office Professional plus 2010
Bpayaep Mozilla Firefox

Bpaysep Google Chrome

Adobe Reader XI unn Adobe Acrobat Reader DC

Kaspersky Endpoint Security ang Windows

YyebHo-MeToAMYECKas nuTepatypa ons JaHHOW AUCLMMNANHBI UIMEETCS B HANMYUK B SNIEKTPOHHO-OMBNMOTEUHOI cucTeme
"ZNANIUM.COM", nocTyn K KoTopoii npenoctasneH obyyatowmmes. I6C "ZNANIUM.COM" coaepXuT npom3BeneHns
KPYMHENWMX POCCUNCKUX YHEHbIX, PYKOBOAUTENEN rocy0apCTBEHHbIX OpraHoB, npenogaearenei segyLmx By30B CTPaHbl,
BbICOKOKBaNMULIMPOBAHHbLIX CMELMANNCTOB B pa3nnyHblx cdoepax busHeca. doHn 6nbnmotekn cpopMmnpoBaH C y4eToMm
BCEX M3MEHEHU 06pa30oBaTeNbHbIX CTaHAAPTOB U BKNKOHYAET y4ebHMKN, y4ebHble nocobus, yuebHO-MeToanYeCcKme
KOMMekchbl, MOHOrpadum, asTopedeparbl, Auccepraumm, SHUUKIoNeaun, CnoBapu U CNpaBoYHNKN,
3akoHo4arteNbHO-HOPMaTUBHbIE [OKYMEHTbI, CrieumanbHble Nepuognyeckme n3naHns n ndnaHusl, Boinyckaemble
nspartenbcteamu By30B. B HacTosiwee Bpems S5C ZNANIUM.COM cooTBeTCTBYET BCEM TPeOOBAHMSAM (oeepanbHbIX
rocynapcTBeHHbIX 06pasoBaTtenbHbIX CTaHAapToB Bbicwero obpasosaHust (PrOC BO) HoBOro NokoneHus.

YyebHo-meToamYeckas nutepatypa s LaHHOW AUCLMNAUHBI UMEETCS B HANUYMU B SNEKTPOHHO-BMBNNOTEYHOR crncTeMe
NapaTenbcTBa "MaHb" , LOCTyn K KOTOpOM NpenocTtasneH obydyatowmmes. 96C NapaTtenbcTea "MaHb" BkoyaeT B cebs
SNEKTPOHHbIE BEPCUM KHUT n3patenbcTBa "laHb" 1 opyrux BeLylwmx n3natenbcts y4ebHoM nuTepaTypsbl, a Takxe
SNEKTPOHHbIE BEPCUUN MEPNOANYECKUX U3OaHWUIA NO €CTECTBEHHbIM, TEXHNYECKUM U r'yMaHUTapHbIM Haykam. 9bC
N3paTenbcTea "MaHb" obecneunBaeT fOCTYN K HAYYHOW, y4ebHO nuTepaTtype 1 HayYHbIM NEPUOLNYECKAM U3LAHUSM MO
MakCMMarnbHOMY KONMYECTBY NPOOUNbHbLIX HANpPaBReHUiA ¢ COBNOAEHNEM BCEX aBTOPCKUX U CMEXHbIX Mpas.
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