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1 llesu 1 3a71a4u M3yYeHUSA TUCIUTLIHHBI

1.1 Ieap npenogaBaHusi AUCHHILIHHBI

Llenu nmpemonaBaHWs — AWCUUIUIMHBI —  O3HAaKOMIJIEHHE  CTYJIEHTOB C
aKTyaIbHBIMH  pa3pabOTKaMM B 00JacTé TreoMH(pOPMALMOHHBIX — TEXHOJIOTHH:
HOBBIMHU HabopaMu AOCTYIHBIX  JIaHHBIX, METOJaMH, AITOPUTMaMHU

MPOCTPAaHCTBEHHOTO  aHanm3a  AaHHeix B [HMC, HOBeIMM  mpubOpamu
JUCTAaHIIMOHHOTO 30HAMPOBaHUS 3€MJIM U3 KOCMOCa

1.2 3agauyn u3y4yeHUs AUCHUTNIMHBI

3aa4u U3y4YEeHUS JUCLUIUINHBIL:

- W3Y4YuTh O0a30BBbIC TIOHATHS B 00JacTH TeOMH(OPMAIIMOHHBIX CHCTEM U
TEXHOJIOTHIA;

-  U3YYUTh TOAXOAbI K O0OpabOTKE MPOCTPAHCTBEHHBIX JaHHBIX B
CHEIUATU3NPOBAHHOM MPOTPAMMHOM 00ECTICUCHHH.

1.3 IlepeyeHb IUIAHHPYEMBIX Ppe3yJdbTATOB O0YYEeHHUS MO AUCHMILUIHHE
(MOay/110), COOTHECEHHBIX € IJIAHMPYEeMbIMH pe3yJabTATaAMH  OCBOCHMS
o0pa3oBaTeJIbHOI NPOrPaMMbl

Koa n HaunmeHoBaHue NMHOUKaTopa 3aI'IJ'IaHVIDOBaHHbIe pe3ynbTtaTthbl o6yquV|s| no ancuuniunHe
OOCTUXEHNA KoMmneTeHunmn

ITK-4: Cnioco0HOCTH OCYIIEeCTBIATH TEXHOJIOTHYECKOe o0ecniedyeHre M KOOPAUHALIUSI
BBINOTHEHHS] KOMILJIEKCA ONepanuii Mo oprann3anuu HH(GpOPMAIHOHHOTO
B3aNMMO/eliCTBHSA, PA3BUTHIO, MOAEPHU3ALMH H HHTEIPALMH PA3HOYPOBHEBBIX
reonH¢popMaHOHHBIX CUCTEM

IIK-4.1: — 3HaTh Ha3HAYCHUE,
CTPYKTYpY ¥ pyHKIUU
reonH(pOPMaIMOHHBIX CHCTEM
00aTbHOTO, HAIIMOHATTBHOTO,
PErnOHATBHOIO, JIOKAILHOTO U
MYHHIIUITATEHOTO YPOBHEH;
COBPEMEHHBIN OTEUYECTBEHHbBIN U
3apyOeKHBIN ONBIT peaTn3aluu
1 QYHKIIMOHUPOBAHUS
reonH(pOpPMaIIMOHHBIX CUCTEM
— 3HaTh ApXUTEKTYDY,
YCTPOMCTBO U
(YHKIMOHUPOBaHNE
COBpPEMEHHBIX
reonH(OPMAIIMOHHBIX CHCTEM,
MPUHIIUIIBI pa0OThHI
TEXHUYECKUX U MPOrPaMMHBIX
CPEICTB B TeOMH(OPMAIIMOHHBIX
CUCTEMaX

— 3HaTh COBPEMEHHBIE
METOJUKH TECTUPOBAHUS
pazpabarbIBaeMbIX
reorH(pOPMAIIMOHHBIX CHCTEM
— 3HaTh TPeOOBaHUS K




UHPOPMATMOHHON
Oe3omacHOCTH
reonH(GOPMaIOHHBIX CUCTEM
— 3HaTh OPTaHU3AIHOHHO-
paBoBoe oOecreyeHne
reonH(OPMAIIMOHHBIX CUCTEM
— 3HaTh MUPOBBIE
UH(POPMAIOHHBIE PECYPCHI,
METOJIbI U CPEJICTBA
B3aMOJICHCTBHS C HUMH

— 3HaTh (hopMaThl U
uHTep(delickl 0OMEeHa TaHHBIMH,
UCIIOJIb3YEMBIC B
CYLIECTBYIOIINX
Pa3HOYPOBHEBBIX
reonH(OPMAIIMOHHBIX CHCTEMaX
— 3HaTh KOMMYHHKAlMOHHOE
000pyI0BaHHUE U CETEBBIC
MPOTOKOJIIBI, UCIIONIB3yEMbIC B
CYILIECTBYIOIINX
Pa3HOYPOBHEBBIX
reonH(OPMAIIMOHHBIX CHCTEMaX
— 3HaTh MIPOrPaMMHEBIE
CpeZcTBa U TIAaT(HOPMBI
UHPPACTPYKTYPhI
reonH(OPMAITOHHBIX
TEXHOJIOTUI OpraHu3aluii

— 3HaTb OCOOEHHOCTHU
MOJTy4eHUs: TeOMH(OPMAIIUHU O
pUPOJIE, OOIIECTBE U UX
B3aUMO/JICHCTBUH, METO/IbI U
KPUTEPUU OLICHKH ITOJTHOTHI,
HAJIC)KHOCTH U JOCTOBEPHOCTH
reonH(popmManuy,
COBMECTUMOCTH Pa3IMYHBIX
WH(POPMAIIMOHHBIX UICTOYHHKOB
— 3HaTh MIPUMEHEHUE
reonH(OPMAIIMOHHBIX CUCTEM
JUISL KCCIIeI0OBAHUS ITPUPOIHBIX
PECYpCOB, S3KOJIOTHIECKOTO
COCTOSIHUSI TEPPUTOPHUHU U
aHaJIN3a COLUATBHO-
SKOHOMHMYECKUX T€OCUCTEM U
IPOIIECCOB

— 3HATh MIPUHIIUIIBI TOCTPOCHUS
U QYHKIIMOHUPOBAHUS
KapTorpaduyecKkux OJIOKOB
reonH(OPMAIIHOHHBIX CUCTEM
— 3HaTh OCHOBBI CO3/IaHUS
obmiereorpaguuaecKux Kapr,
KapT IPUPOJIbI, HaCEeNIeHUs,




XO034HCTBA, 3KOJTOTHYECKUX
CUTYyalUii; COCTOSHUE U
MEPCTIEKTUBBI PA3BUTHUS
obmiereorpaguaeckoro,
MPUPOJIHOTO, COLIMATBHO-
SKOHOMMYECKOTO U
9KOJIOTUYECKOTO
KapTorpadupoBaHus

— 3HAaTh CIIOCOOBI
(dbopMupoBaHUs U
UCTIONB30BaHUS
KapTorpadpuyecknx 0aHKOB
JTAHHBIX

W — 3HaTh BO3MOKHOCTH U
METO]IbI KOMITBIOTEPHOM
rpaduKu, OCHOBHBIE CPEJICTBA
KOMIIBIOTEPHOTO H3aiiHa U
BU3YaJIU3allMU Fe0n300pakeHU I
— 3HaTh UH(OPMAIIOHHBIE
MOJIEIY 3HAHUM U METObI
Ipe/ICTaBNIeHUs 3HaHUH B 6a3zax
reorMH()OPMAIIMOHHBIX CHCTEM
— 3HaTh OCHOBHBIE KJIACChHI
reornH(pOpPMaIIMOHHBIX MOJIENIeiH
Y TIPUHIUIIBI TOCTPOCHUS
Mojiesiel HH(pOpMalMOHHBIX
MPOIIECCOB

I1K-4.2: — ymeTh aHaIU3UpPOBaTh
BXOJIHbIE (MCXOJIHBIC) TAaHHbBIC
CYILIECTBYIOIINUX
Pa3HOYPOBHEBBIX
reonH(pOpPMaIIMOHHBIX CUCTEM
— YMETh aHATU3UPOBATh
UCXOJHYIO TEXHUUYECKYIO
JIOKYMEHTAITHIO
Pa3HOYpPOBHEBBIX
reonH(pOPMAIIOHHBIX CUCTEM
— yMETh pazpabdarbiBaTh U
MPOEKTUPOBATH
reouH(pOpMaIlIOHHBIE CUCTEMBI,
0a3el ¥ OAHKU JAHHBIX
nudpoBoit kKapTorpaduaeckoit
UHpOpMaIIH

— YMETh IUIaHUPOBaTh 00BEMBI
paboT 1o MoAePKAHHIO
(GyHKIIMOHUPOBAHUS
reonH(pOPMAaIIMOHHBIX CUCTEM U
CPOKH WX BBITIOJTHEHUS




T1K-4.3: — B1ageThr HaBLIKOM
OpTraHu3alliy ¥ KOOPJAUHAIIUU
paboThI 1O MOAEPKAHUIO

(YHKIIMOHUPOBAHUSA U
HH()OPMAITMOHHOMY
B3alMOJICVICTBUIO
Pa3HOYpPOBHEBBIX
reoMH()OPMAIIMOHHBIX CHCTEM

— BJIQJIETh HABBIKOM
MOJICJIMPOBAHUS POLIECCOB
UH()OPMAITMOHHOTO
B3alMOJICCTBHUS
reonH(pOpPMaIIMOHHBIX CUCTEM;
aHanu3 3¢ exTuBHOCTH MOAETH
— BJIaJIETh HABBIKOM
MPOEKTUPOBAHUS U
peAaKTUPOBAHUS
KapTorpadhuIecKux MarepuaioB
reonH()OPMAIMOHHBIX CHCTEM

— BJIQJIETh HABBIKOM Pa3pabOTKH
JIOKYMEHTAIMH MTPOCKTHPYEMBIX
reoMH(OPMAIIMOHHBIX CHCTEM

— BIIQJICTh HABBIKOM CO3/IaHUS U
MOJIIEP)KaHNE aKTyallbHBIX 0a3
JTAHHBIX O PETHOHAX, OTPACIISIX
9KOHOMHUKH, TEPPUTOPHSIX,
00BbeKTax, mporeccax,
SIBIICHUSX; aKTyaTu3anuu 6a3
JAHHBIX MarepHalaMy
JTUCTAHITMOHHOTO 30HIUPOBAHUS
3emiu

— BJIQIETh HABBIKOM
MOJICPHU3AINS
reonH(pOPMAIIMOHHBIX CUCTEM U
uX KapTorpapuueckux
HOJCHCTEM

— BJIAJICTh HABBIKOM
MPOEKTUPOBAHUS U Pa3pabOTKU
uHTepdercoB 0OMeHa JaHHBIMU
CYLIECTBYIOIINX
Pa3HOYPOBHEBBIX
reoMH(OPMaIIMOHHBIX CHCTEM

— BJIAJICTh HABBIKOM
UHTETpauy 0a3 TaHHbBIX C
ANIEKTPOHHBIMU KapTaMH U
KOCMUYECKHUMH CHUMKaMHU

1.4 OcobOeHHOCTH peajiM3alUU IUCHUILINHbI
SI3BIK peanu3zanuy IUCHUILIMHBL Pycckuil.

Jucuuruna (Moyib) peanudyercs ¢ npumeHenueMm D0 u IOT
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URL-anpec u Ha3BaHue 3JEKTPOHHOTO oOywaromiero kypca: https://e.sfu-
kras.ru/course/view.php?i1d=9816.

2. O0beM IMCHUILUIHUHBI (MOIYJIs1)

e
Becero, | |
- 3a4C€THBIX
Bun yueGHOM paboThI R —
(akam.uac)
KonTaktHas padora ¢ 136)
npenoaaBaTeyieM:
MIPAKTUYECKUE 3aHATHS 1(36)
CamocrosiTesqbHas padoTa
1(36)
o0yualommxcsi:
KypCOBO€ IIPOSKTHPOBaHKE
(KTT) Her
KypcoBas pabora (KP) Het




3 Conep:kaHue TUCUUIJINHBI (MOLYJIs1)

3.1 Paznenbl AMCUMILUIMHBI U BUBI 3aHATHI (TeMATHYeCKHI MJIAH 3aHATHIN)

KonrakTHas pabora, ak. 4ac.

3aHATUS CEMUHAPCKOTO TUIA

3aHsaTUA
TeKLHORHOTO CamocTosTenbHas
No T Cemunaps! u/unu | JlaboparopHbie paborta, ak. yac.
o/n Moy, TemsI (pasaesbr) AMCHUIITHHEL IIpakTnueckue paboTh! W/1Iu
3aHATUA [IpakTHKyMBI
B Tom B Tom B Tom B Tom
Bcero yncne B Bcero yucne B | Bcero yucne B Bcero 4ucie B
3NO0C anocC 3N0C 3UO0C
1. CoBpemennble TeHaeHuuu pa3zputus 'HC

1. O61mue HarpaBiIeHUs pa3BUTHS reOUH(DOPMATHKU U )
reonH(OPMAIIMOHHBIX CUCTEM
2. Ucnionb30BaHme CPEICTB TEOJIOKAIIMHA B MOOHMITEHBIX 4
ycTpoiicTBax 1yist cozaanus nugpobix kapt B [IC
3. XpaHeHue npocTpaHCTBEHHBIX NaHHBIX B CYDB/I 4
Spatialite u mpocTpancTBeHHBIE 3artpochl SQL
4. IlepcrieKTUBHBIE METOIBI KJIacCU(PUKAITUN 1
CErMEHTAllUU U300paKEHUH TUCTAaHIIMOHHOTO 4
30HIMPOBAHUSA 3E€MIIH
5. KnactepHblii aHaIU3 TPOCTPAHCTBEHHBIX HaHHbIX B [IC 4
Quantum GIS na Python
6. [Towuck, 3arpy3ka u kiaccuukanus KOCMUIECKIX
n3zo0paxenuit Landsat 8 mpu momouy Mogyms Semi- 4
Automatic Classification Plugin




7. leTekTUpOBaHNE U3MEHEHU Ha M300pakeHusx. Image

Fusion 4

8. Space Image Fusion: anropuT™Mbl MaHXpOMaTHYECKOTO 6

mapreanHra B GRASS GIS

9. leTekTHpoBaHNE U3MEHEHUI 110 N300paKEHUSIM 4

JTUCTaHITMOHHOTO 30HTupoBanus 3emii B Orfeo ToolBox

10. 36
Bcero 36 36




4 YyeOHO-MeTOAMYECKOe O0ecmeYeHHue TUCIUIMINHBI

4.1 ITeuaTHbIE U AJICKTPOHHBIC U3IaHUA:

1. ['octeBa A. A, CaBenbe A. C., Bapdonomees JI. B., bappuna E. I1.
['eonnpopmalmoHHbIE CUCTEMBI U TEXHOJIOTHH: 3JIEKTPOH. yue0.-METO/.
koMmruieke aucuumnHbl(KpacHosipck: COY).

2. [ITosenrepar P. A., Kupromun A. B., JlempsaankoB A. W. JluctanHuronHoe
30HMpoBaHue. Mojienu 1 MeTo 16l 00paboTKH M300paKeHUH: [yueo.
nocobue](Mocksa: Texnocdepa).

3. Kanpanos E. I'., Komkapes A. B., Tukynos B. C., Tukynos B. C.
['eonndopmaruka: Ku. 1: yue6Huk ams By30B 1o cretl. "['eorpadus”,
"Oxonorusa", "[Ipupononons3oBanue”, "I'eoskonorusa”, "[IpuknagHas
uHpopmaruka" (1mo obaactsm) : B 2-x kaurax(MockBa: AkageMusi).

4. Kanpanos E. I'., Komkapes A. B., Tukynos B. C., Tukynos B. C.
['eounpopmaruka: K. 2: yueOHuk 17151 By30B 1o crenl. "I'eorpadus”,
"Okonorus", "[Ipuponononszosanue”, "I'eoskonorus”, "[Ipuknannas
uHpopmaruka" (o obmactam) : B 2-x kaurax(MockBa: Akanemus).

5. Xapyk B. U., ®enorosa E. B. /lucranumonnoe 3ouauposanue u [ M1C-
TEXHOJIOTUH B MOHUTOPHHIE aHTPOIIOTEHHBIX CUCTEM CYILHU: yueO.-METOI.
nocobue 1yt 1ab. padbot [ist cryaentoB Hamp. 230201.65.00.29
«HpopMallMOHHBIE CUCTEMbI U TEXHOJIOTUU B TE€OMH(POPMAIIMOHHBIX
cuctemax»|(Kpacnosipck: COY).

4.2 JIMueH3UOHHOEe ¥ CBOOOXHO pacHpocTpaHsieMoe MPOrpaMMHOe
obecrieyeHune, B TOM YHCJIe 0Te4eCTBEHHOI0 MPOM3BOACTBA (IPOrpaMMHoe
obecnevyeHne, HA KOTOPOEe YHHBEPCUTET UMeeT JHLEH3HI0, 4 TAKAKe CBOOOTHO
DACNDOCTDaHsAeMOe IDOrDaMMHOe o0ecleyeHune):

1.  He tpebyercs.

4.3 UnTepHeT-pecypchl, BKIOYasA NMpodeccuoHaIbHble 0a3bl TaHHBIX
U MHGOPMALIMOHHBbIE CTIPABOYHBbIE CHCTEMbI:

1. HayuHnas snektponHas Oubnnoreka —[ DIeKTpOHHBIN pecypc]: - Pexum
nocryna: http://elibrary.ru/news_library.asp

S @oHa OLEHOYHBIX CPEeaCTB

OueHouHbIE CpeJCTBA HAXOJATCSA B MPUIIOKEHUU K paboyuM Mporpammam
JTUCLUIUINH.

6 MartepuajbHo-TeXHHYeCKasi 0a3a, HeoOXoaMMasi JJIsl OCYLIEeCTBJICHHUS
00pa30BaTEJBLHOIO MPOLECcca MO AMCHUILIHHE (MOLYJII0)

KomrmbroTepHslIii ki1acc, 000py10BaHHbIH:
O MPOEKIIMOHHBIM 000pYy/I0BaHHE PabOYEro MecTa MpernoJaBaTelis;

[ MapKEpPHOU JTOCKOU.
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