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|. LIEJIA 1 3AJIAYY JACIATITAHBI (MOTYJIST)

Heanb: QopmupoBaHue 3HAHUN MO TEOPETUYECKUM, METOAMYECKUM U TPAKTUYECKUM BOMPOCAM
reonH()OPMAIIMOHHOTO KapTOTpadupOBaHUs NIl PEIICHUS KOHKPETHBIX MPAKTUYECKUX M HAYYHBIX 3a7a4 B
obmnacTtu reorpadguieckoro oopasoBaHus.

3amauu:

e crnoco6cTBOBaTh (POPMUPOBAHUIO MPEACTABICHUI O TEOPETUUYECKUX OCHOBAX I'€OMH(POPMAIIIOHHOTO
KapTorpaupoBaHUs U COBPEMEHHBIX TEHICHIIMIX Pa3BUTHUS JaHHOTO HANpPaBICHHUS;

® JaTh HEOOXOAMMEBIC 3HAHUS W CBEACHHWS OO0 OCHOBHBIX HCTOYHUKAX, METOJAMYECKUX TpHEeMax,
croco0ax M TEXHOJOTUSX TeONH()OPMAIIMOHHOTO KapTorpagupoBaHus;

e crnoco6cTBOBaTh (HOPMUPOBAHUIO M PA3BUTHIO NMPAKTUYECKUX HABHIKOB BBIMOJTHEHHSI HAayYHBIX U
MIPaKTUYECKUX 3a/1au ¢ ucnoiibzoBanueM [ IC-rexHomoruii;

e yruyOuTh 3HaHUA B cpepe COBPEMEHHBIX HH(POPMALMOHHBIX TEXHOJIOTHH.

1. MECTO JUCHUIIJIMHBI B CTPYKTYPE OIIOII BO:

2.1. VYyeOHass JUCUMIUIMHA OTHOCUTCA K YacTU MporpamMmbl, (GOPMHPYEMOW YydaCTHUKaMHU
00pa30BaTEeNbHBIX OTHOIICHHUH.

2.2. Jlnd u3ydeHus MAAHHOM YydeOHOM JMCLUIUIMHBI HEOOXOAMMBI 3HAHMS, YMEHUS U HaBBIKH,
(dopmMupyeMbIe TPEAIICCTBYIONMMA AUCHUIUIMHAMH: WH(POpPMATHKA, KapTorpadus, COBpeMEHHBIE MPUEMBI U
MeTtoabl paborel ¢ kaproi, ['MC-TexHoimormu B oOpraHu3aluu O€30MACHOCTH JKU3HEIEATEIbHOCTH,
MH(OPMAIMOHHBIE TEXHOJIOTHH B YIIPABJICHUH CPeloi OOUTaHHUS.

2.3. 3HaHus, yMEHUS U HaBbIKH, (POPMUPYEMBIE B X0JI€ OCBOECHUS Kypca, HEOOXOAUMBI AJIsl YCIIELUIHOIO
OCBOEHUS psiia MOCIEAYIOIMMX JUCHUIUIMH, CPEIU KOTOPBIX YIPAaBIECHUE HCCIEAOBATEIbCKON M MPOEKTHOU
JesITeNbHOCTBIO, T€0IKOJIOTUSI C OCHOBAMH JIAHAIA()THOTO IUIAHUPOBAHMS, a TAK)XKE JJIs1 BBIMOJIHEHUS] HAyqHO-
HCCIIEIOBATENbCKON pabOThI U MPOXOKICHHS TEXHOJIOTUUYECKON (IPOEKTHO-TEXHOJIOTMYECKOM ) MPAaKTUKH.

111 TPEBOBAHUSA K PE3YJIBTATAM OCBOEHUMSA JUCHUIIJIMHBI (MOAY JIS1):

HepequL IJIAHUPYEMBIX PE3YJIbTATOB O6yII€HI/I${ MO0 JUCHUIIIIMHE, COOTHCCCHHBIX C MHAUKATOpaMHU
JOCTHIKCHUA KOMHCTCHI_[I/Iﬁ

Komnerenuns Nupukaropsl PesynabTaTnl 00yyeHus
KOMIIETEeH U

[1K-1 NKnk-1.1 3HaTh OCHOBHBIE METO/IbI, CIOCOOBI U CpeICTBA MIOUCKA,
Crnocoben OcBauBaet u MOJTy4eHusl, XpaHeHHs 1 00paboTKu reorpaduyeckoit
OCYIIECTBIIATh UCTOJb3yeT 0a30BbIE uHpOpMaLnH.
pa3paboTKy u Hay4YHO-TEOPETUYECKHE | YMeThb UCIOJb30BaTh reorpaduieckie HHPOpPMAIMOHHbIE
peanu3anuo 3HAHUA U CHCTEMBI U 0a3bl MPOCTPAHCTBEHHBIX JaHHBIX MTPH
yueOHo- MPaKTUYECKHE YMEHHsI | FeOMH(OPMAIIMOHHOM KapTorpapupoBaHUH.
METOAMYECKHX M | [0 reorpaduu B BuiiaeTs COBpeMEHHBIMU METOAAMHU T€OMH()OPMAIITOHHOTO
Hay4HO- npodeccroHanbHOM KapTorpadupoBaHus A pa3padOTKH yueOHO-METOANYECKUX
METOINYECKUX JESTEIbHOCTH U HAYyYHO-METOAMYECKUX MaTepHaJIOB MO reorpagum.




MaTepUAJIOB I10 WK k12 3HATh: OCHOBHBIC METO/IbI TEOUH(DOPMAIIOHHOTO
reorpaduu OpraHU3yeT U MPOBOJUT | KapTorpagupoBaHus
HAyYHBIC UCCIICIOBAHUS | YMeTh: UCIOIb30BaTh PA3INYHBIC BUABI TPOCTPAHCTBEHHBIX
B 00JIacTH JAHHBIX B HAYYHBIX MCCJICIOBAHUSAX B 00JIACTH
reorpagpuuecKoro reorpaguueckoro oopa3oBaHus
o0pa3zoBaHus U Baaners: Meroamu reonH(OPMaIIMOHHOTO
MIPUMEHSIET UX KapTorpadupoBaHus, a TAK)KE HABBIKAMH BH3yalU3allud U
pe3yabTaThl B 00pabOTKH POCTPAHCTBEHHBIX JJAHHBIX.
npodeccnoHaTbHOMI
JeSTeTbHOCTH

IV. COAEP/)KAHUE U CTPYKTYPA JUCHUIIJIMHBI

4.1. O6beM QMCUUITHHBI (MOYJIs1) M BUAbI Y4eOHOIi padoThI

N Bcero uacos / Cemectpbl
Bup yueOHoii padoThI

3aYeTHBIX eIHUHUII 1
AyauTopHble 3aHATHS (BCETro) 10 10
Jlexmu (JIek)/(DnexTp) 4 4
[MpakTrueckue 3austust (I1p)/ (Diektp) 6 6
Koncyabranun (Kounc) 1 1
CamocrosTeabHas pagora (CP) 93 93
Bun npoMexxyTOoYHOM aTTecTanuu (3aver,
3K3aM€IE)H), qangI (Kontpoin) ( sater sater
Kontpons (KO) 4 4
KouTakTHas pa6ota, Bcero (Kour.pa6) 15 15
OO01mast TpPyA0€MKOCTh: Yachl 3aueTHBIC 108 108
€TMHUIIBI 3 3

4.2. Conepxxanue y4eOHOro MaTepuasia JTUCHHIIHHBI (MOILYJIs1)

Paszgea 1. 'eonndopmManmoHHbie CHCTEMBbI: TEOPeTHYECKHE OCHOBbI

Tema 1. Kapmoepaguueckue npoexyuu.

I'eomeTpuueckasi CymHOCTh M300paKeHUsI 36MHOW MMOBEPXHOCTH Ha KapTe. dopMa U pasmepsl 3eMITH.
Knaccudpukanus mnpoekuumii. Ilpoexuus tomorpaduyeckux kaptT Poccuu. Pasrpadka u HOMeHKIaTypa
TonorpauuecKux Kapr.

Tema 2. I'eoepaghuueckue unghopmayuonnvle cucmemol

Uctopus pazsutus I'MC-rexnonoruii. [lonstue o reonnpopmanumonnsix cucremax. Crpykrypa ['MC.
I'MC-niporpammbl. OCHOBHBIE 3JI€MEHTHI 0a3bl MPOCTPAHCTBEHHBIX JAHHBIX. PacTpoBble MOAETH JaHHBIX.
BexTopHble Mosienu naHHBIX. [IpenMyiiiecTBa 1 HETOCTATKHU MCIIOJIb30BaHUS BEKTOPHBIX M PACTPOBBIX MOJIEeH
naHHbIX. Bo3moxHbIe 00mactu ucnonszoBanus [ UC-texHomoruii.

Tema 3. I'eoepaguueckue oanuvle

I'eorpaduueckas mpoctpancTBeHHass HH(opmaiusa. OCHOBHBIE THIIBI MCTOYHHUKOB reorpaduieckoit
uHopMarmu. ba3bl IPOCTPAaHCTBEHHBIX MaHHBIX. JJoCTyIHBIE Web-pecypchl U HCTOYHUKH MPOCTPAHCTBEHHBIX
JAHHBIX [Tl TeOMH(POPMAIIHOHHOTO KapTorpadupoBaHusl.

Tema 4. I'eounghopmayuonnwiii ananus

[Tonarue o reonHpoOpMaAIMOHHOM aHAJIM3€ MPOCTPAHCTBEHHBIX JAHHBIX. BUabl reoMH()OpMaImOHHOT0
aHanm3a: (yHKOUM paboThl ¢ 0a3aMu MPOCTPAHCTBEHHBIX M aTpUOYTHBHBIX JaHHBIX, T'€OKOJWPOBAHUE,
KapToOMeTpHuecKue (yHKIHHU, CO3JaHHE MOJEJCH MOBEPXHOCTEH, MOCTpoeHue Oy(epHBIX 30H, OBepJeiiHBIE
OIepalny, CETEBOM aHaJIN3, arPETMPOBAaHUE JTAHHBIX, 30HUPOBAHME.

Paznes 2. /lucTaHIMOHHOE 30HAMPOBaHNe 3eMJIH

Tema 1. Ocrogvl Oucmanyuonno2o 30nouposanus 3emau (/[33)

[onsarue o /133, ocHOBHO# NpUHIUI PabOTHI CIIyTHUKOBOM cheMkH. Mcropus pazsutus metonos J133.
OcHoBHble MetToawl JI33. [/Inama3zoHbl perucTpanuyd 3JCKTPOMArHUTHOIO M3JIYYEHUST U BO3MOXXHOCTH HUX




UCTob30BaHus. Bo3moxHble o0mactu npuMeHenus naHHbIX J[33. IlpeumyiiecTBa u HEAOCTATKU HAOIOICHHUNA
C IPUMEHEHUEM AUCTAaHIIUOHHOTO 30HAUPOBAHUS.

Tema 2. MynomucnekmpanbHas KOCMU4eckas cbemra

CnyTHHKOBBIE U300pa)KEHUSI U UX OCHOBHBIE cBOMcTBA. CrieKTpaibHOE, MPOCTPAHCTBEHHOE, BPEMEHHOE
U paMOMETPUYECKOE pa3pelieHrue CHUMKOB. [IpUMepbl CbeMOUYHBIX CHCTEM C pPa3HbIMH XapaKTEpUCTUKAMHU
cbeMkH. [Iporpamma Landsat. OcHoBHBIC XapakTepuCTHKH ciyTHHKa Landsat 8. KomOuHaiuu criekTpaabHbIX
ka"ayioB Landsat 5 u 8, MX BO3MOKHOCTH.

Pasznea 3. 'eonndopmanmonHoe kaprorpapupoBaHue

Tema 1. Ilonamue o eeoungopmayuontom kapmozpagpuposaruu

['eoundopmanmonnoe kaprorpagupoBaHUE — 3aJadyll U OCHOBHBIE OCOOEHHOCTU. Buabl W THUIIBI
reonH(OpMaMOHHOTO KapTorpadgupoBanusi. OCHOBHBIE METOIbI. TEHACHIIMN PAa3BUTHS TCOMHPOPMAITHOHHOTO
KapTorpadupoBaHusl.

Tema 2. Jlewugppuposanue u kiaccugpurayus KOCMU4eCKUX CHUMKOS

Cyrp npemubpupoBaHus (MHTEPOpPETAUU) KOCMHUYECKUX CHUMKOB. Buabl ¥ OCHOBHBIE 3TaIlbl
nemudpupoBanus. Buabl u  Meroawka Bu3yanbHOro AemudpupoBaHus. [IpsMbie W KOCBEHHBIC
nemu@poBoYHbIE TPU3HAKU. ABTOMAaTHYECKHE KiIacCU(PHUKAIMM KOCMUYECKMX CHUMKOB. IlukcenpHO-
OpPUEHTUPOBAHHBIC METOIbI KiIaccupukanuu. OObEKTHO-OPUSHTHPOBAHHBIC METO B! KJIACCU(PUKALINH.

Tema 3. L{ugpposoe modenuposanue pervepa

Hudposeie wmoxmenn penbeda (LIMP), ocHOBHBIE WCTOYHHMKHM JaHHBIX JUII WX  CO3/JaHUS.
Tpuanrymsuuonnas monenb (TIN-momens) u cerounas wmomens (GRID) mpocTpaHCTBEHHBIX JTAaHHBIX.
Knaccudpukanus [IMP cymu mo mpocTpaHCTBEHHOMY pa3pemieHuto. Metoasl 00paboTKH UM BO3MOKHOCTH
ucnons3oBanus [IMP. T'otoBeie rmobanbHble U cemurnobansubie npoaykTel LIMP. Cemurno6ansuas LIMP
SRTM.

4.3. IlepeyeHb pa3aesioB/TeM JUCHUIIUHBI (MOTYJI51)

No HaumeHnoBanue Buasbi yuedHoii padorsl, OueHounbie | @opmMupyembie Bceero
paszjiena/TeMbl BKJIIOYAS MaTepuaJbl KOMIIETeHU MU (B yacax)
CaMOCTOSITEILHYIO PadoTy (MHANKATOPHI)
o0yuarommxcs,
MNPAKTUY€CCKYIO IIOAT0TOBKY
(npu HATUYMH) U
TPYA0€MKOCTh (B 4acax)
J3 nm3 | JP | CPC
1. | Pazgen 1.
I'eonndopmanmonHbIe
® p NIKnk-11
CHUCTEMBI: 2 2 - 38 Ompoc 40
NAK 1ix1 2
TEOPETUYECKUE
OCHOBBI
2. | Pazmen 2.
WNKnk-11
JlucrtaHmmoHHOE 0 2 - 26 Tecr 28
NAK 1ix1 2
30HIMPOBAHUE 3EMITU
3. | Pa3men 3.
WIKnk-11
I'eonndopmanmonHoe | 2 2 - 29 Ompoc VIJIK 35
KapTorpadupoBaHue TIKt.2
BCEI'O: 4 6 - 93 103

4.4. MeToanuyeckue yKa3aHusl 110 OPraHU3alHH CAMOCTOSITEIbLHOI PadoThI CTY/IeHTOB

CamocTrosTenbHass padoTa CTYIEHTOB MO JUCHUIUIMHE MPOBOJIUTCS ISl YIIIyOJeHHs W pacIIupeHHs
TEOPETUYECKNX 3HAaHWKM CTyAeHTOB. OHa CHOCOOCTBYET CUCTEMATH3allMM M 3aKPEIUICHHUS TEOPEeTUYECKUX
3HAHUW W TPAKTHUYECKUX YMEHHH, (opMHpyeT y CTYAEHTOB CHOCOOHOCTM K CaMOOpraHW3alud H
caMo00pa30BaHUIO, Pa3BUBACT MO3HABATEIHLHYIO aKTHBHOCTb.

B mpormecce caMocTosITeNbHOM pabOTHI, OCYHISCTBISEMON Kak B paMKaxX ayJuTOPHBIX 3aHATHA
(JIEKIIMOHHBIX ¥ TPAKTUYECKUX), TaK U B XOJC BHEAYAUTOPHOW pabOTHI, OO0y4YaIOUIHECs OCYIIECTBISIOT
CJIEyIOIINE BUbI ACSITEIbHOCTH:

epaboTa ¢ JIEKIIMOHHBIM MaTEpPHaOM, TIOMCK U 0030p JUTEpaTyphl M SJIEKTPOHHBIX HCTOYHUKOB
uH(pOpMaINH;



® I3y4YeHHUE TeM, BEIHECEHHBIX HA CAMOCTOATEIbHYIO MPOPaA0OTKY;

e popmynupoBaHuEe COOCTBEHHBIX OIICHOYHBIX CYXJCHHUU B XOJ€ PEIICHUS CUTYAIIMOHHBIX 3a/a4 Ha
OCHOBE COIOCTaBJIeHUs ()aKTOB U MX UHTEPIPETALUHU AJIs MOCIEAYIOUIET0 BBICTYIUICHUS B XOJ€ TUCKYCCHUH;

Jlist opraHM3anyM CaMOCTOSITETLHOW pPa0OTHI CTYAEHTOB 1O KypCy HCHOJB3YIOTCS COBPEMEHHBIE
MH(OPMALIMOHHBIE TEXHOJOTUHU: pa3MEUICHHBbIE B CETEBOM JOCTyNE KOMIUIEKChl Y4YeOHBIX U Yy4eOHO-
METOJIMYCCKUX MaTEepPHAaIoB (IIPOrpaMMa, CIIUCOK PEKOMEHIYEMOM TUTepaTyphl U HH(OPMALIMOHHBIX PECYPCOB,
3aJlaHus JJIs CAMOKOHTPOJIS), CBOOOAHBIN HOCTYIM K ceTu «MHTepHeT» 11t paboThl ¢ 6a3aMu 1aHHBIX.

4.5. IllpumMepHasi TeMaTHKAa KyPCOBBIX pa0oT: He MpeAyCMOTPEHbI

V. YYHEBHO-METOAUYECKOE U THOOPMALIMOHHOE OBECIIEYEHUE JUCHUITJIMHBI

a) OCHOBHAA JIMTeparypa:

1. T'eonndopmanmonnoe kaprorpadupoBanue. MeToasl TeomHGOPMATUKA H IUGPOBOH 00pabOTKH
KOCMHYECKMX CHHUMKOB [DIJIGKTpOHHBIN pecypc]: ydeb. i cryd. By3oB, o0yd. mo cmern. 020501
"Kaprorpadus", manp. 020500 "T'eorpadus u kaprorpadus” / U. K. Jlypee. — 2-¢ u3n., ucnp. — DBK. — M.:
Yuusepcurer, 2010. — 425 ¢. — Pexxum noctyna: 943 "bubnunorex". — Heorpanuu. goctyi.

2. Nuadopmanmonnsle TexHomorun B reojoruu [Tekcr]: y4ue6. mocobme / M. B. Koporaes, H. B.
[IpaBukoBa, A. B. Amneranun ; MockoBckuii roc. yH-T uMm. M. B. JlomonocoBa, ['eomor. ¢ak. — M.:
VYuusepcurer, 2012. — 296 c. — Dx3eMIUApHI Bcero: 22.

3. Kyxosckuit, O. U. 'eonndopmanrionssie cucteMsl [INeKTPOHHBINA pecypc] : yueOHoe mocobue / O.
. KykoBckuil. — DnekTpoH. TekctoBbie JaH. — MockBa : TYCVYP, 2014. — 130 c. — ObC "Jlanp". — Heorpanuu.
noctym. — ISBN 978-5-4332-0194-1.

4. 1lgetrkoB, B. SI. OcHOBBI TeomH(pOpMaTUKH [DNEKTPOHHBIA pecypc]| : ydeOHuUK mius Bno / B. 5.
[[BeTkOB. — DnekTpoH. TekcToBble AaH. - Cankt-llerepOypr : Jlanp, 2020. — 188 c. — Pe:xxum gocrtymna:
https://e.lanbook.com/book/142359, https://e.lanbook.com/img/cover/book/142359.jpg. — DBC "Jlaup". —
Heorpanud. foctym. — ISBN 978-5-8114-4879-1.

5.

0) JOMOJIHUTE/IbLHAS JINTEPaTypa:

1. T'eonndopmanmonnsie cucreMsl [Tekct]: npaktukyM / A. A. Makapos; per.: FO. B. Illamanckuii, A.
P. baryes ; UpkyTckuii roc. yH-T, ['eorpad. dak. Upkyrck: U3n-so UT'Y, 2013. - 111 c.

2. OcHoBbl reonHpopmaruku [Tekcr]: yue6. mocodue mis cryn. By3oB: B 2 xu. / E. I'. Kanpanos [u
ap.]; pen. B. C. TukynoB. — M.: Akagemusa. — 22 cM. — (Beicuiee mpodeccuonanpHoe 00OpazoBaHuE:
EcrectBennnie Haykn). — KH. 2. — 2004. — 479 c.

B) epHOINYECKHE U3TAHUS

1. XKypuan «Remote Sensing» — http://www.mdpi.com/journal/remotesensing
2. XKypnan «I'eone3us u kaprorpadusi» — https://geocartography.ru/

3. Kypnan «3emis u3 kocmocay — http://www.zikj.ru/index.php/ru/

I[) 0a3bl JAHHbIX, I/IH(l)OpMaI[I/IOHHO-Cl'lpaBO'-leIe U MOUCKOBBIC CUCTEMBbI:

1. Elibrary.ru — omextponHas OubnMoTeuHass cucTeMa: 0a3a JaHHBIX COJEPKUT CBEICHHS 00
OTEYECTBCHHBIX KHUTAX U MEPUOTUICCKUX U3IaHUSX - [ DneKTpoHHbIN pecypc]: https://elibrary.ru/
2. NnbopmarmonHo-ciipaBounbiii  mopran  GIS-Lab - TeomndpopmanuoHHbie cucTeMbl U

JAMCTAHIIMOHHOE 30HANPOBaHMe [DIeKTpoHHBIN pecypc]: http://gis-lab.info/qa/saga-srtm-preprocessing.html

3. T'eommopran MI'Y — reonH(pOpMaITMOHHBIA KOMIUIEKC, BKIFOYAIONINHA anmapaTHyl0 W MPOrPaMMHYIO
4acTH, a TaKXKe MIOIOJIHAEMYO 6azy JIAHHBIX 133 [OneKkTpoHHbIN pecypc]:
http://www.geogr.msu.ru/science/projects/geoportal.

4. OdunmaneHplii  caiit  paszpaborunkoB mnporpammbl  SAGA GIS [DnexkrponHslii  pecypcl]:
http://www.saga-gis.org/en/index.html.

5. OdunmanbHplii  caldT  pazpaborumkoB — mporpammbl  QGIS  [DnextpoHHblii  pecypc]:
https://www.qgis.org/en/site/index.html.

6. Ilopran cBoOboaHO# Teorpaduyeckoit kaptel mupa OpenStreetMap [DnexTpoHHBIH pecypce]:
https://www.openstreetmap.org.



http://www.mdpi.com/journal/remotesensing
https://geocartography.ru/
http://www.zikj.ru/index.php/ru/
https://elibrary.ru/
http://www.geogr.msu.ru/science/projects/geoportal
http://www.saga-gis.org/en/index.html
https://www.qgis.org/en/site/index.html
https://www.openstreetmap.org/

7. lopran NEXTGIS pnst ckauumBaHMs KOHBEPTHpPOBaHHBIX B (opmar Shape-¢aiinoB maHHBIX
OpenStreetMap na Ttepputopuio cyosektoB P® u crpan OsiBmiero CCCP  [DnextpoHHBIH pecypc]:
https://data.nextgis.com/ru/.

8. Apxwus I'eonormueckoii ciyx0b1 CIIIA [DnexTponHbIit pecypce]: https://www.usgs.gov/.

9. llopran s ckaumBaHus OeccrutaTHbIX AaHHbIX /133  Eathexplorer [Dnekrponnslii pecypcl:
https://earthexplorer.usgs.gov/

10. Tlopran pans ckauuBanusi OecrulaTHbix  gaHHbIX  JI33  GloVis  [DnekrtponHsiit  pecypcel:
https://glovis.usgs.gov/.

11. llopran EOS —Mmo3amka CHUHTE3UPOBAHHBIX MHOTOCIEKTPAJIbHBIX CIIyTHHUKOBBIX JAaHHBIX
[DnexTponHsIit pecypc]: https://eosda.com.

12. Tlopran KocmocHumku. Py — Mo3amka CIYyTHUKOBBIX CHHUMKOB W TEMaTHYECKHX CIIOEB Ha
tepputoputo Poccun [Dnextponnsiit pecypce]: http://kosmosnimki.ru/.

13. T'no6anbHas miaaTgopMa NPOCTPAHCTBEHHBIX JaHHBIX H HHCTPYMeHTOB aHasm3a_Earthengine
[DnexTponHsIit pecypc]: https://earthengine.google.com/.

VI. MATEPUAJIBHO-TEXHUYECKOE OBECIIEYEHUME JUCHUIIJIMHBI

6.1. [lomemenus u 000pyT0BaHNE

[Tomerienust — yueOHble ayTUTOPUU JJIs IPOBEIEHUS YU€OHBIX 3aHATHUI, NIPEIYCMOTPEHHBIX y4eOHBIM
wranom OITOIT BO maructparypsl, OcHameHsl 000pYJI0BaHUEM U TEXHUYECKUMH CPEIICTBAMH O0yUYECHHSI.

[Tomerienust JUist caMOCTOATENBHOM PaboThl 00yYarOIMXCsS OCHAIIEHbl KOMIIBIOTEPHOM TEXHHUKOH ¢
BO3MOYKHOCTBIO TOAKIIOYEHUsT K ceTh «VHTepHeT» © o0ecredeHneM JOCTyla B  AJIEKTPOHHYIO
uH(popmannoHHo-o0pa3oBarensHyto cpeny @PI'BOY BO «UT'Y».

Texnuveckue cpeacTBa 00y4eHUsl.

[TIpoektop EPSON EMP 1707, HoyrOyk Sumsunq R40, Hoyr6yk Dell 1100GT, naGops
JEMOHCTPALIMOHHOTO O00OpYJIOBaHMs AJIs Ipe3eHTaluid, oOecredyrBaroliie TEMaTH4YEeCKHE WIUIIOCTPALUy,
COOTBETCTBYIOLIME paboueil mporpamMmme JUCHUILIMHBI «I eonHpOopMallMOHHOE KapTorpadupoBaHUE».

6.2. J/IueH3MOHHOE M POrPaMMHOe odecrevyeHne

[Tporpammuoe obecneuenune: OC: Windows XP (Homep nunensun Microsoft 43037074), AuTuBHupyc
Kaspersky Endpoint Security 10.1 (®opyc Konrpakt Ne 04-114-16 ot 14 nHos10pst 2016 r KES Cuer NePCILI3-
000147 u AKT ot 23 Hos10pst 2016 1 JIuu. Ne1B08161103014721370444), 6ecrinatasie I'IC — nporpammsl ¢
OTKpbIThIM HcxoaubiM kogom: QGIS (GNU General Public License https://www.qgis.org/en/site/), SAGA GIS
(GNU General Public Licence http://www.saga-gis.org/en/index.html).

VI1.OBPA3OBATEJIBHBIE TEXHOJIOT'MN

B o6pa3zoBarenbHOM mpoliecce UCIONb3YIOTCS AKTUBHbIE U HHTEPAKTUBHBIE ()OPMBI TPOBEACHUS 3aHATHIH
(KOMIIBIOTEPHBIE CHUMYJISALINMU, JEJIOBbIE WIPhl, TPYIIOBBIE ITUCKYCCHM), DPa3BUBAIOLIME Yy OOyYaOLIUXCS
HaBBIKOB KOMaHAHOH paloThl, MEXIMYHOCTHONH KOMMYHUKAIUH, NPUHATHS PEIICHUH, JTUICPCKUX KadeCcTB U
(dbopMupyrOIIUE KOMIIETEHIINH.

Ha nekumsx WMCHONB3YIOTCS CIEAYIOIMIME TEXHOJIOTHH: JIEKIMs-BU3yalu3alus, JeKIus-uH(popMarus
(mHbOpMaIIMOHHAS ), UHTEPAKTUBHAS JICKIIUS (JeKIus auajor). Ha mpakTHYecKuX 3aHATHUSIX JUIsl aKTHBH3AIUN
TBOPUECKON JAEATEIBbHOCTH CTYIEHThl CaMOCTOATEIBHO COCTABIIAIOT MPE3CHTALUU JJI IPEACTaBICHUS
PE3yNIbTaTOB MPAKTUYECKUX PAa0OT, OOCYKIAIOT 3a/laHus B MaJlbIX TPYIIax, y4aCTBYIOT B JEJOBBIX HIpax C
AJIEMEHTaMU TUCKYCCHUH.

[IpenycMoTpeHO TmpoOBeACHUE 3aHATHH B aucTaHIMOHHOM (opmare oOydenus (Mcmonb3oBaHue
aucTaHoHHO# miatdopmer UT'Y Educa, MS Teams u np).

HanmeHnoBaHMe TeM 3aHATHI ¢ HCIOJIb30BAHMEM 00Pa30BaTEJIbHBIX TEXHOJIOTHIA.

®opma / MeToabl
Ne Tema 3ansTus Bun 3ansTus HHTEPAKTHBHOIO Yacsl
o0yuyeHust
1 Tema 1. Kaprorpadguueckue npoeKiuy. Textmst Juckyccus 2
Tewma 2. 'eorpaduyeckrie HHGDOPMAITHOHHBIC I'pynnoBas guckyccus



https://data.nextgis.com/ru/
https://data.nextgis.com/ru/
https://www.usgs.gov/
https://earthexplorer.usgs.gov/
https://glovis.usgs.gov/
https://earthengine.google.com/
https://www.qgis.org/en/site/
http://www.gnu.org/licenses/gpl.html
http://www.saga-gis.org/en/index.html

CHCTEMBI. Hucnyt

Tema 3. ['eorpaduyeckue JaHHBIC. Keiic-meron (ananus
Tewma 4. 'eonHPOpPMAIIIOHHBIN aHATU3. KOHKDPETHBIX CUTYyalui)
Tema 1. [TonsiTue 0 reonHPOPMATIOHHOM Huckyccusd
KapTorpadupoBaHUN I'pynmoBast tucKyccust
2 | Tema 2. letmudprupoBaHue 1 KIaCCU(PUKAIUSL Jlexuus Jucmyt 2
KOCMHYECKHX CHUMKOB Keiic-meTon (ananus
Tema 3. [ludposoe MomenmpoBanue penbeda KOHKPETHBIX CUTYaITHil)

Tema 1. Kaprorpadhnueckue mpoeKIum.
Tewma 2. I'eorpaguyeckrie nHPOPMAIMOHHBIE

pad (popman IIpakTrueckoe
3 | cuctemsl Coznanne ' IC npoexta 2

3aHATHE
Tema 3. ['eorpadudeckue naHHbIe
Tema 4. ['eonropmMaImoHHbIN aHAIHA3
Tema 2. MynbpTHCIIEKTpanbHas KOCMHUYECKast
ChEMKa [IpakTuueckoe
4 p Coznanne I'MIC mpoekTa 2
Tema 1. OCHOBHI TUCTAHIIMOHHOTO 30HIUPOBAHUS 3aHATHE
3emun (J133)
Tewma 1. [TonsiTue 0 reonHPOPMATIOHHOM
KapTorpadhupoBaHUU
prorpagup IIpakTHueckoe
5 | Tema 2. JlemmdprpoBaHne u KIACCUPUKAIISL SaAHsITHe Coznanne ['MIC mpoexta 2

KOCMHYECKHX CHUMKOB
Tewma 3. [ludpoBoe MonenupoBanue penbeda

VIII.OHEHOYHBIE MATEPHUAJIBI JUISA TEKYIIEI'O KOHTPOJISI YCIIEBAEMOCTHU U
MMPOMEXYTOYHOM ATTECTAIIIA

8.1. OneHouHble MaTepUuaJibl 1JIsl MPOBECACHUSA TEKYHICI0 KOHTPOJIA YCIIEBAEMOCTH

Bonpocs! 1J1s1 NpoBeleHUs TeKYIero KOHTPoJist (codece10BaHuUs):
Yro takoe reorpaduueckue nHpopmarronssie cuctemsl (I'MC)?
Kakue ocHoBHBIE HcTOpHueckue dTanbl pa3BuTs [ IC-rexHonoruii Beiaensor?
B yem cymHocTh KapTorpaduieckoil nmpoekuuu?
[To kakuM mpHU3HAKAM KapTorpaduuecKie MpOeKIIMH MOKHO KilacCU(UITUPOBATH?
Onummure OCHOBHOM NpPUHIMN — KapTorpaguuyeckod MpOEKLUWH, HUCHONb3yeMOW Uit s
tomorpaduueckux kapt macmrabdos 1:25 000 — 1:1 000 000 B Poccun.
6. Kakue 31eMeHTHI SBJIAIOTCS OCHOBOIOJATAIOIIUMU JUIsl CO3/1aHusl 0a3bl MPOCTPAHCTBEHHBIX JaHHBIX

agrwdE

(b1)?

7. OnummTe pacTpoBYIO MOJIENb TPOCTPAHCTBEHHBIX JAHHBIX.

8. B 1ueM cyTh BEKTOPHOTO CIIOCO0a MPECTaBICHNS TPOCTPAHCTBEHHBIX 00bEKTOB?

9. Kakue ecTh mpeuMyIiecTBa M HEAOCTATKU MPUMEHEHHS BEKTOPHOI'O M pacTpOBOTO CIIOCOOOB s
MIpeICTaBJIeHHs] IPOCTPAHCTBEHHBIX 00BEKTOB B B/]?

10. Ilepeuncnure u3BecTHbIE BaM 10CTYIHBIE HCTOYHUKHU BEKTOPHBIX M PACTPOBBIX JIaHHBIX.

11. Yro takoe reouHpopmannontoe kaprorpaduponanue (I'K)?

12. B dyeMm 3akio4yarOTCd OCHOBHBIE OTIMYUTENbHBbIE ocoOeHHocTH [K or apyrux otpacnueit
KapTorpapupoBaHus’?

13. B gewm 3akimoyaeTcs CyTh METOAO0B JUCTAHIIMOHHOTO 30HMpoBanus 3emin (/133)?

14. HazoBute BO3MOKHbIe 007acTH MpUMEHEHUs NaHHbIX [133.

15. Kaxue npobiaembl MOTYT BO3HHUKATh npu J[33 1 Kak 3T0 BIMAET HA MHTEpIpeTaluio JaHHbIX [[337?

16. Kakumu mnpeumymiecTBaMu o007ajaeT MeToj HaOJII0AeHUH ¢ NPUMEHEHHEM JHUCTaHIIMOHHOTO
30HAUPOBAHUS?

17. Kakue nuana3oHbl 3JI€KTPOMarHUTHOT'O U3JIyUEHUS Yallle BCEr0 PErUCTPUPYIOTCS CIIyTHUKAMH?

18. Kak B3auMoJIefiCTBYET 2JIEKTPOMarHUTHOE M3JIy4E€HUE C PACTUTEIBHOCTBIO U BOJHBIMU O0bEKTAMU?

19. Yto Takoe CIyTHUKOBBIE N300pakeHMs, ONUIINTE UX OCHOBHBIE CBOWMCTBA?

20. Yro Takoe CeKTpaibHOE pa3perniecHue CHUMKa?

21. Yro Takoe mpOCTPaHCTBEHHOE pa3pelieHre CHUMKa?

22. Yto Takoe BpeMEHHOE pa3pelieHne CHUMKA?

23. Yto Takoe paguoMeTpUUecKoe pasperieHue?



24. OnuumTe OCHBOHBIC XapaKTepUCTUKH cryTHHKA Landsat 8.

25. Yro Takoe nemudpupoBaHue KOCMUYECKHX CHUMKOB?

26. Kakue Buab! nemudpupoBanus ObIBarOT?

27. OnumuTe NpsiMbIe 1 KOCBEHHBIC JEITM(GPOBOYHBIC MPU3HAKH.

28. Kakue MeTOpI aBTOMATHUYECKUX KIacCH(PHUKAINI KOCMUYECKUX CHUMKOB BbI 3HaeTe?
29. Uro Takoe CreKTpaibHbIC KJIaCChI?

30. Yo Takoe mudposas mojenb penbeda (LIMP)?

31. Ha ocHoBe kakux naHHbIX ctpositcst [IMP?

32. Kakue naHHbIe MOKHO M3BJICUb B pe3yJIbTaTe UCTOIb30BaHus 1 00paboTku LIMP?
33. Omnumure ocHoBHBIC XapakTepucTuku [IMP SRTM.

Kpurepun oneHuBaHus no pe3yibTaTaM HHAMBUAYAJIbHOI0 YCTHOI'O ONPoOCa:

OneHka «OTJIMYHO»: CBOOOJHO BIIAJICET TEOPETHUECKUMH TOHSATUSAMH JIUCIUILUIAHBL; TPOSBISCT
CHCTEMHOCTh 3HaHUI y4yeOHOro marepuaiga M CHOCOOHOCTh YCTAHABJIMBATH CBSA3M MEXAY TEOPETUYECKHMU
MOHSATHAMH; YMEET JellaTh MEePeHOC TEOPETHYECKHX 3HAHUH B MPAKTHYECKYIO 00JacTh NMPUMEHEHUS; yMEeT
CBOOOJTHO BBITIOJHATH 33JaHHs, MIPEIyCMOTPEHHBIE MMPOrPaMMOK, YCBOMJI OCHOBHYIO JIUTEPATYpy M 3HAKOM C
JOTIOJIHUTEIBHOW JIUTEPaTypoil, PEKOMEHIOBAHHOM MPOTrpaMMOl; MOHUMAeT 3HA4YeHHE INPHOOPETEHHBIX
3HaHUU Js Oynaymied mpodeccud, MPOSBISCT TBOPYCCKUE CIOCOOHOCTH B TOHMMAHWUW, H3JIOKCHHH H
UCIIOJIb30BaHUH Y4eOHO-TIPOrPaMMHOTO MaTepHraia.

OneHka «X0polIO»: CTY/CHT BJIAJCET TEOPETUUECKUMHU 3HAHHUSIMHU, JOCTaTOYHO CBOOOTHO OMEPHPYET
UMH; YCIICIIHO BBINOJHAET NPEAYCMOTPEHHBIE B IPOTpaMMe 3a/aHMs, YCBOMJI OCHOBHYIO JIUTEparTypy,
PEKOMEHJIOBAaHHYIO B IPOrpamMMme; IOKa3bIBaeT CHUCTEMATHUECKUH XapakTep 3HAHWWA 1O IUCHHUIUIMHE H
CIIOCOOEH K MX CaMOCTOSTEIBHOMY IIOTIOJIHCHUIO U OOHOBJICHHIO B XOJ€ JNaJbHeHIeld y4yeOHOH paboThl H
poheCCHOHATTLHOMN JAEATENIEHOCTH; OCYIIECTBISET YACTUIHBIA MEPEHOC TEOPETUIECKUX 3HAHUN B TIPUKIIATHYIO
00JIacTh; TPOSBIIET HE3HAYMTENbHBIC HAPYLICHUS B YCTAHOBJICHWU B3aMMOCBS3U MEXKIY TEOPETHYECKUMH
MOHATHUSIMH..

OneHka «yI10BJIETBOPHUTEIBHO»: CTYJIEHT OOHApYXMBAaeT 3HaHHE OCHOBHOTO y4eOHOrOo MaTepuania B
o0bemMe, HeOOXOIMMOM JJisl AajibHEeHIIed ydeObl M mpenacrosieid padoTsl MO Npodeccuu; CIpaBisieTcs ¢
BBIMIOJIHEHUEM  33JaHUM, NOPEJYCMOTPEHHBIX MpPOrpaMMoii; 3HaKOM C  OCHOBHOW  JIUTEpaTypoi,
PEKOMEHIOBAaHHON NPOTPAMMOIA; JIOIYCKAeT IMOTPENIHOCTH B OTBETE B XOAE WTOTOBOM aTTeCTalud, HO
o0JsajjaeT He0OXOIMMBIMU 3HAHUSMU JJIS1 UX YCTPAHEHHUs 0] pyKOBOJICTBOM IIPEIo/iaBaTels.

OneHka «HeyI0BJIETBOPUTEJIbHO»: CTYJICHT TMPOSBISET OTPHIBOYHBIC 3HAHUS, HE OCYIIECTBISET
MEPEHOC TEOPETUUECKUX 3HAHUH B MPAKTUKY; OTCYTCTBYET MHTETpallysl 3HaHUH.

8.2. OueHOYHbIe MATEPUAJIBI A/ IPOMEKYTOYHOI aTTecTalluu

Bonpocsl k 3auery:

1. 'eounpopmannonnoe kaprorpaduponanue (I'K), ocHoBHbIE 0COOEHHOCTH.

2. Buapl ¥ TUTIBI TEOMH(DOPMAITMOHHOTO KapTorpagupoBaHusl.

3. TeneHMH pa3BUTHS TCOMHPOPMAIIMOHHOTO KapTOrpapUpOBAHHUS.

4. T'eorpaduueckue nnpopmarrontsie cuctemsl (I'MC). CsA3b ¢ ApyrUMU AUCHUTLIHHAMU.

5. OcHoBHBIE UcTOpUYeckue 3tansl pazButus [ MMC-TexHomorui.

6. Kaprorpaguueckas npoexuus. Kinaccudukanuu npoexiuii.

7. Kaprorpaduueckas mpoeknus aisi Tornorpaduueckux kapt macmrabos 1:25 000 — 1:1 000 000 B
Poccumn, ee 0OCHOBHOM NMPUHIIMII.

8. OcHoBoMOMararoIIre 3JIeMEHTHI 0a3bl MPOCTPAHCTBEHHBIX AaHHBIX (B]1).

9. PacTpoBblii cr1oco0 MpeacTaBIeHHs TPOCTPAHCTBEHHBIX OOBEKTOB.

10. BekTopHBIii crioco0 MpeacTaBIeHUs IPOCTPAHCTBEHHBIX 00BEKTOB.

11. [IpeumymiecTBa W HENOCTAaTKM NPUMEHEHUST BEKTOPHOTO U  PacTPOBOIO CIOCOOOB  JUIs
MPEACTABJICHUS TPOCTPAHCTBEHHBIX 00HEKTOB B B/I.

12. JlocTymHbIe HCTOYHUKU BEKTOPHBIX U PACTPOBBIX JaHHBIX.

13. lucranmmonnoe 3ouaupoanue 3emiu (/133), oOCHOBHBIE METOIBI.

14. Vicropust pa3BUTHS JUCTAHLIUOHHBIX METO/OB.

15. Bo3moskHbIe 001acTH MpUMeHeHUs JaHHbIX [133.

16. [IpeumymiecTBa U HEAOCTATKN HAOIIOJCHUN C TPUMEHEHHEM AUCTAaHIIMOHHOTO 30HMPOBAHUS.



17. OcHOBHBIE JHana3oHbl PErUCTPALUH SJIEKTPOMAarHUTHOTO U3TYYEHHUS U UX BO3ZMOXKHOCTH.

18. Kak B3anMoIeliCTBYET MJIEKTPOMATHUTHOE U3ITyYEHHUE C PACTUTEIIBHOCTHIO?

19. Tunsl ceHCOPOB VI PETUCTPALIUU DTIEKTPOMATHUTHOTO U3ITyYCHHUS.

20. CniytHHUKOBBIE N300pakeHHs. OCHOBHOM MPUHLIUI MOTYyYEHHUS TAKUX JaHHbBIX.

21. CnekTpaibHOE pa3pelieHre CHHUMKA, MPUMEPbl ChEMOYHBIX CHUCTEM C Pa3HBIM CHEKTPAIbHBIM
paspelieHuem.

22. IIpocTpaHCTBEHHOE  pa3pelIeHHe CHUMKA, TMPUMEPhl CHhEMOYHBIX CHUCTEM C  Pa3HbIM
MIPOCTPAHCTBEHHBIM pa3pEIICHUEM.

23. BpemeHHOe pa3peuieHHe CHHMKA, NPUMEpPhl CHEMOYHBIX CHCTEM C pa3HBIM BPEMEHHBIM
paspelieHuem.

24. PamuoMeTpudecKkoe paspelieHre, NpUMEpbl ChEMOYHBIX CHCTEM C pa3HbIM BPEMEHHBIM
paspelieHuem.

25. Ciyraukun  Landsat.  OcHoBHble — XapakTepuCTUKM  chyTHuka Landsat 8  (BpemeHHoe,
MIPOCTPAHCTBEHHOE, CIIEKTPAIbHOE pa3pelleHHe, CIIEKTPaIbHbIE TUATIA30HbI).

26. KomOuHamu criekTpajibHbIX kKaHanoB Landsat 8 u ux Bo3MoxHOCTH.

27. emmdpupoBanue (MHTEPIPETAI) KOCMUYSCKUX CHUMKOB, BHJIBI JIeIU(PUPOBAHUE, OCHOBHBIC
STarbI.

28. BusyanbHoe aemu@pupoBaHUe KOCMHYECKHX CHUMKOB. [IpemmymecTBa M HEJOCTATKU JIaHHOTO
METO/A.

29. IlpsiMble ¥ KOCBEHHBIE ISP POBOYHBIE TPU3HAKHU.

30. Kiraccudukanust KOCMHUECKUX CHUMKOB. CIIEKTpabHbIE KIIACCHI.

31. OcHOBHOM MPUHLIUII KJIACCU(PUKAIIUU KOCMHUUECKUX CHUMKOB 0€3 00y4eHHUs.

32. OCHOBHOH MPUHIIMIT KJIACCU(PUKAITIH KOCMHUECKUX CHUMKOB C O0Y4YEeHHUEM.

33. Urto Takoe nudposas moaens peabeda (LIMP).

34. OCHOBHbBIC UCTOYHHMKHU JAHHBIX I co3nanus [IMP.

35. Kakue nanHbpie MOKHO M3BJI€Ub B Pe3yJbTaTe UCIONIb30BaHUs U 00paboTku LIMP.

36. IIpumepsl TOTOBBIX TII00AIBHBIX H CEMHUTIIO0ATBHBIX TPOAYKTOB [IMP.

37. CemurnobanpHas [[MP SRTM.

3ayer BBICTABJSIETCSl, €CIM CTYJCHT BBINOJHWJI BCE IpakTHUYeCKue paboThl, 3aJaHHs
CaMOCTOSITEJIbHONM pabOThI, KOTOPbIE MpPEUIarajiuch B TEUEHUE CEMECTpa; YCIEHIHO MpOIIeT HTOrOBOE
cobeceZloBaHUE 110 BOIPOCAM K 3a4eTy.

3ayer He BBICTaBJIfAETCH, €CIU CTYACHT: HE BBINOJIHWI WIM BBINOJIHWI HE BCE 3aJaHUS IO
IPAaKTUYECKMM pPaboTaM U CaMOCTOSTEIbHOM paldoThl, KOTOpble MNpe/Jlarajuch B TEUEHHE CEeMecTpa; He
IIPOILIET UTOTOBOE cOOeceI0BaHKE IO BOIIPOCAM K 3a4eTy.

Jloxymenm cocmaenen 6 coomeemcmeuu ¢ mpeboganuimu PIOC BO no unanpasnenuro 44.03.05
Ileoacoeuueckoe obpazosarnue (¢ 08yMs NPOPUIAMU NOO2OMOBKU) YMBEPIHCOEHHO20 NPpUKa3zom Munooprayku
PO No 125 om 22.02.2018 a.

Pazpadorunk: Tyxta C.A., cr. npenonaBarenb Kadenpel reorpaduu, 0€30MaCHOCTH
KU3HEIEATENIbHOCTH U Metoauku 11 UT'Y

Hacmosawas npoepamma ne modcem Oblms 60cnpouzsedeHa Hu 8 Kakou gopme b6e3 npedsapumenbHo20
NUCbMEHHO20 pazpeuleHus Kageopul-pazpabomuuxa npozpammbi.



