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Hensmu
ompeneneraroro OOl

OCBOCHUI

1. Ilesin ocBoOeHHs AU CIIUTLTHHBI

JUCITATLTAHEI

SIBJIACTCSL

¢dopmupoBanue

y

o0yUaroImx cs

(m. 5 OOmeii xapakrepuctuku OOII) cocraBa KOMITETEHIMEA IS
MOJITOTOBKH K MPO(PECCHOHATBLHOM AeATENbHOCTH.

- CocTaBJ/EI0IINe Pe3yIbTATOB OCBOCHHS
Kon apmkaTopsl TOCTIDKeHNs KOMITeTe HITIT
HamveHoBaH (AecKpHITOPHI KOMITe TeHIII)
KOMIIeTeH
o ue Koa HanmeHoBaHWe MHAMKaTOpa HanmeHoBaHMe
IROMIICTCHIVH BOCTUKEHMA Koga,
MHAMKaTopa
OIIK(Y)-2 Crocoben H.OIIK(Y)- JleMOHCTPHpPYET CIIOCOGHOCTD OIIK(Y)-2.1B1 Bnageer onprtom
HCIIONTB30BATh 2.1 HCIIONTB30BATh COBPEMCHHBIC TMPHMCHCHHUS
COBPEMCHHbIE HH(POPMAHOHHBIC TCXHOTIOTHH H COBPEMEHHBIX
uH(OPMAIHOHH MPOTPaMMHBIC CPEACTBA, B TOM HH(OPMATHOHHBIX
BIC TEXHOJIOTHH YHCIIC 0TCYECTBEHHOTO TEXHOJIOTHH H
M IIPOTPaMMHBIC MPOU3BOJICTBA, IPH PCIICHUH 3a/1aY MPOTPAMMHBIX CPE/ICTB, B
CPEe/CTBa, B TOM mpodeCcCHOHATTBHOM ICATEIFHOCTH TOM YHCIIE
YHCITe OTCYECTBCHHOTO
OTCYCCTBCHHOTO MPOU3BO/ICTBA, TIPH
MPOU3BOJICTBA, pelLICHHH 3a/1a4
TIPH PEIICHUH npodecCHOHATBHOMN
3a7a4 JICATEIIbHOCTH.
npodecCHOHATH OIIK(V)-2.1V1 VMeeT BHIGHPATh
HOH COBPEMCHHbIE
JICSITEIBHOCTH uH(pOPMaHOHHBIC
TEXHOJIOTHH H
MPOrpaMMHBIC CPEACTBA,
B TOM YHCIIE
OTCYECTBCHHOTO
MPOU3BO/ICTBA, TIPH
pelLICHHH 3a/1a4
npodecCHOHATBHOMN
JICATEIIbHOCTH.
OIIK(VY)-2.131 3HaeT COBpEMEHHBIC
uH(pOPMaHOHHBIC
TEXHOJIOTHH H
MPOrpaMMHBIC CPEACTBA,
B TOM YHCIIE
OTCYECTBCHHOTO
MPOU3BO/ICTBA, TIPH
pelLICHHH 3a/1a4
npodecCHOHATBHOMN
JICATEIIbHOCTH.
OIIK(Y)-9 Crocoben H.OIIK(Y)- JleMOHCTPHpPYET CIIOCOGHOCTD OIIK(Y)-9.1B1 HmeeT HaBBIKH
OCBaHBAThH 9.1 OCBaHBaTh MCTOXUKH HCTIONTB30Ba HHS
MCTOTHKH HCIIONTB30BA HUS POTPAMMHBIX MPOTPaMMHBIX CPEACTB
HCIIONTB30Ba HUS CPEICTB TS PEIICHHS JULSL PEILICHUS
MPOTPaMMHBIX MPAKTHYECKUX 3a7a4 MPAKTHYCCKHX 33124
CpEACTB AT OIIK(Y)-9.1V1 VYMeeT HCTOITB30BaTh
peIeHus MPOTPaMMHBIC CPEIACTBA
MPAKTHYECKUX JULSL PEILICHUS
3ama4 MPAKTHYCCKHX 33124
OIIK(Y)-9.131 3HaeT METOHKH
HCTIONTB30BaHHS
MPOTPaMMHBIX CPEACTB
JULSL PEILICHUS
MPAKTHYCCKHX 33124
TIK(V)-3 Crocoben NIIK(Y)-3.1 JleMOHCTPHpPYET CIIOCOGHOCTD TIK(VY)-3.1B1 Brageer HaBbIKaMu
BBIIOJIHAT BBIIOJIHAT OT/CIIBHBIC cbopa, MOJTOTOBKH H
aHATH3 H TEXHOJIOTHUCCKHE OTICPAIMH I10 BBOJA JaHHBKX /133
HHTEPIPETANU CO3JaHHIO KOCMHYECKHX MPOAYKTOB IIK(¥)-3.1V1 VMeeT oCcyIIeCTRIATh
10 faHHbIx J[33 M OKA3aHHIO KOCMHYECKHX YCIIYT Ha c6op, CHCTEMA TH3ALHIO H
OCHOBE HCIIOJIB30BAHHS JAHHBIX aHAJIN3 HAY4HO-
133 TEXHHYCCKOH
HH(pOPMALHH [0 33/JaHUIO
B obmactu /133
TIK(V)-3.131 3HaeT TCOPHIO H
METO/TOJIOTHIO
nenmppUpOBaHHUL
MaTepHajIoB
KOCMHYCCKOH CHEMKH
TIK(VY)-3.1B2 Brageer HaBbIKaMu




Kox apmkaTopsl TOCTIDKeHNs KOMITeTe HITIT

HamvenoBan
KOMIIeTeH

CocTaB/Iomue pe3y/IbTATOB OCBOCHHS
(TecKpUITOPHI KOMITEe TEHITH )

ne

KOMITCTCHITAI Koa
MHAMWKaTopa

JiNdici

HavmeHoBaHKWe MHAWKaTopa

AOCTUHKEHMA

HavmeHosaHune
Kopg,

OIIpe/ICIICHUS
KOJTHYECTBCHHBIX H
KaueCTBEHHBIX
XapaKTePUCTHK 0GBEKTOB
nenmppUpOBaHHUL
KOCMOCHHMKOB
TIK(VY)-3.1¥2 ‘YMeeT HCHIOIB30BaTh
MaTepHaIbl
JTHCTAHI[HOHHOTO
30HAMPOBAHHS H
reouH(pOPMALHOHHBIC
TEXHOJIOTHH TIPH
MOJACTHPOBAHHH U
HHTCPIPECTALHU
PC3YIBTATOB H3YUCHHUS
TePPUTOPHH, 06BEKTOB,
MPOLECCOB H SABICHUR
TIK(V)-3.132 3HaeT OCHOBBL
TeMaTHUCCKOH 06paboTKH
o JetmpHpOBaHHS
nmanabix 133

2. MecTto aucnuniannsi B cTpykrype OOIIL

HucnumnavHa otHocuTcd K wactd bioka 1 (B1.BM2.1) yueGHoro miana oOpa3oBaTenbHON

MPOTPAMMBIL.

3. Ilnanupyemsie pe3yJibTAThI 00yUeHHS N0 JHCHHILIHHE

IMocae ycnentHoro OCBOSHHUS JUCHHILTHHBI Oy Ay T ¢)OPMHUPOBAHBI PE3yIbTAaThl O0YUSHHSI:

ILnanupyemble pe3yJibTaThbl 00y4eHH sl 10 AHCHHILTHHE Hupuxatop
Kon HanmenoBanue JOCTHZKEHH 1
KOMIETEHIIHH
PJI1 3HaTh U YMETh IIPUMEHSITh XapaKTePUCTUKN CheMOUHOH aImapaTypsl ¥ JaHHBIX /(33 pu TIK(Y)-3
mo0ope JaHHBIX JIIS peTeHrs IPUKIIa HbIX 3a1ad OIIK(Y)-9
OlIK(¥)-2
PJ12 3HaTh METOIBI ¥ aJITOPUTMBI PETTIeHIs] TUITIOBBIX 3aad 00paboTKku 1 MHTepIipeTaruy AaHaerk | [TK(VY)-3
J133, obnactu 1 crtocoOhl UX MPUMEHEHWS. OLIK(Y)-9
OlIK(VY)-2
PJ13 YMeTh pazpabaThBaTh IporpaMMHBIE cpeacTBa I oOpaboTkn qannabx J[33 TIK(Y)-3
OLIK(Y)-9
OlIK(Y)-2
Pj14 YMeTh IPUMEHSITh CIIeTaIbHOe TIpoTpaMMHoe obecIiedueHue Ui TeMaTindeckoir o6paboTkn TIK(Y)-3
JaHHBIX J[33 OIIK(Y)-9
OlIK(¥)-2

OHGHO‘IHLIG MEPOIPUATHS TEKYIIET0 KOHTPOJIA U HpOMe)KYTOqHOﬁ arrecCrauu NpeacTaB/ICHEL B
KaJICHIapHOM peﬁTHHF-HHaHe JHUCHUITIINHBI.

4. CTpyKTYpa H colep:RaHHe JHCHHIIHHbI
OcHoBHbIE BHIBI YUe0HOI JeATe/ b HOCTH

Paspefibl AHCHHIIHHBI Popmupyemblii Buabl yueGHoii AesTesbHOCTH O6bem
pe3yabTaT BpeMeHH, 4.
o0yuenus no
AHCHHIJIHHE
Pazgen 1. OcHOBHI Pa1 Jlexnyn 2
A3POKOCMUUECKOTO MOHUTOPHUHTA IpakTuueckue 3aHATHS
3emin JlaGoparopHble 3aHSTHSI 6




CamocrosTensHas pabora 12
Paznen 2. IlporpammuoOe POl Jlexu 2
obecrieuenue 11t 00pabOTKH U IpakTnueckue 3aHsTHS
aHaau3a JaHHbIX /133 JlaboparopHble 3aHSTHSI 4
CamocrosTensHas pabora 10
Paznen 3. Meroapl PaO2 Jlexumu 2
npeaBapuTeasHON 00paboTKu 1 P13 [lpakTnueckue 3aHsTUS
yIIy qIIeHnAs n300pakeHui JlaboparopHbIe 3aHSITHSI 8
CamocrositensHas pabora 10
Pa3nen 4. Mero bl P12 Jlexninn 5
nemrndpupoanust JaHHBIX J133 P13 [MpakTrueckue 3aHsTHUS
P14 JIaboparopHble 3aHATHSI 26
CamocrosTensHas pabora 21

Cogaeprxanve pa3enoB AUCIUATLTAHBI

Paszgen 1. OcHhoent AIPOKOCMUUCCKOZ0 MOHUUMOpUHZA 3emitu

OCHOBHBIE TEpMHHBI W ompeneneHus. Ousnmueckue OCHOBBI —AMCTAHIMOHHOTO
3oHaupoBanust 3emin. OCOGEHHOCTH CHEKTPATBHBIX XapPaKTEPUCTHK OOBEKTOB HA KOCMHUYECKHAX
cauMKax. OCHOBHBIE XapaKTEPUCTUKU CheMOUYHOU ammaparypel U maHHbIx J133. OOmas cxema
reouccnemopannii mo KC. Ilpuxmamabie 3amaum, pemraeMble ¢ MNOMOIIBIO AaHHBIX J[33.
Tpeboanust k manHbM (33 pu pelIeHnn pa3InyHbIX TPUKTAJHBIX 38024,

Tembl TeKI M.

1. O6me cBenenuss 06 a’POKOCMHYECKOM MOHUTOpUHTE 3emian.  OCHOBHBIE

XapaKTepUCTHKHU AaHHBIX [133.

Haszpanuns jadoparopHbIxX pagor:

1. 3aka3 u moy4yeHue CHUMKOB depe3 MHTepHer.

2. OrobpaskeHne U MOArOTOBKA JAHHBIX JJIs1 00paboTKH.

Paznen 2. Ilpozpammuoe obecneuenue ons 0o6padomku u ananuza oannvix /33

Ocobennoctn m300paxenHuii, momyueHHbIX MeTogamu /133, dopmaTbl XpaHeHUS! TaHHBIX.
CpaBHuTenpHbIN aHamn3 cucteM obpaborku manHbIx [[33: ERDAS Imagine, ENVI, Multispec,
QGIS, unrerpuposannas ['MUC IDRISI. bubmnorexa GDAL.

Temsbl1 ek mii.

2. Vpoenu 06pabotku gaHHbIX J[33. ®OpMAaThl XpaHEHHS JAHHBIX.

Haszpanuns jadoparopHbIxX pagor:

3. UcnonwzoBanue oubnmmotrexun GDAL npu pemenuu 3anau o0padotku naHHbX J133.

Pazpnen 3. Memoowt npedseapumenbHoil 00padomxu u YJyduienus u300paicenii

OOmas cxema reouccaeIoOBaHAN MO KOCMUYECKIM CHUMKaM. MeTtobel 06paboTKi JaHHBIX
I33. Meroasl mnpensaputedbHOM o0paboTku  manHbIx  J133:  pamuoMerpuueckas U
reoMeTpHUeCcKasl KOppeKkmusi. MeToapl yiIyuIieHds H300paKeHHi: W3MEHEHHE THCTOTPaMM,
METOJBI TPOCTPAHCTBEHHOH (pribTpanmu. 3a1aun CIUSTHAS TAaHHBIX.

Temsbl1 nexmuii:

3. Meronp! mpeaBapuTeIbHON 00paboTKU U YTy UIIeHUs] H300paKeHU.

Haszpanuns jadoparopHbIxX pagor:

4. TlporpaMMHasi peath3anys BapHAHTA MPOCTPAHCTBEHHOH (PUIBTpAIMA KOCMHYECKHX
CHHMKOB C UCnobp3oBanneM oubmmorekn GDAL.

Paznen 4. Memoowt dewngppuposanus oannsix /133
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Kontpomupyemas  kinaccuukanms. OOyvaromue  BbiOOpku.  OlleHKa  TOYHOCTH
k1accudukanmn. JemmpprupoBaHie KOCMHYECKHX CHUMKOB HA OCHOBE METOJOB TEKCTYPHOTO
anamuza. JlemudpupoBanie KOCMUYECKUX CHIMKOB Ha OCHOBE HEMPOHHBIX CETEM.

TeMbl TeKIHii:

4. JlanamadTHO-WHANKAUMOHHBIA MOIXOM K ISIM(PUPOBAHIIO H300pakeHHH. MeTomsl
HEKOHTPOJIMPY eMOH KitacCh(pruKanuy.

5. Metoapl koHTpomupyemol knaccudukaruv. CTaTUCTHUECKHH W JeTEPMUHUCTCKUH
MOAXObL.

6. Heliponnsle cetn. [lenmmdpupoBanne Ha OCHOBE MOeNEi MAITMHHOTO 3PEHUSL

Haszpanuns jadoparopHbIxX pagor:

5. Tporpammuas peanu3anusi BapUaHTa METOJa HEKOHTPOTUPYEMOH KiacCH(pHKAIHU C
ucnonb3oBanneM 6ndmmorekn GDAL.

6. PazpaboTka BapuaHTa MeTOAa KOHTPOJTHUPYEMOW KIaCCH(PHUKAIUH ¢ HCIOJb30BAHUEM
oubmuorexn GDAL.

5. Oprann3anus caMOCTOATEIbHOH pA00ThI CTYIEHTOB

CamoctosiTensHasl paboTa CTYISHTOB NPH W3YUYSHWH IHCLUILIMHBI (MOAYJIS) HMpPexyCMOTpPEHa B
CleyIONUX BUAaxX U (popmax.

— Pabora ¢ JeKIMOHHBIM MaTepUaoOM, TIOMCK B 0030p JUTEpaTyphl M AJIEKTPOHHBIX

WCTOYHUKOB MH(OpMAIMY 10 HHIUBUAY ATHHO 3a1aHHON mpodieMe Kypca.

— W3yuenue TeM, BEHIHECEHHBIX HA CAMOCTOSITETBHYIO TPOPAbOTKY .

— INowuck, anamu3, CTPYKTYpPUPOBAHUE U TTPe3eHTalus HHpopMarmm.

— INoaroroska k naboparopHeIM padoTaM, K MPAKTUISCKUM 3aHSITHSIM.

— BrInmonHeHne MHIMBH Y ATHHOTO 3aJaHHSL

— AHanu3 HayYHBIX Iy OMMKaIHii Mo 3apaHee ONpeIeeHHON MMpernoaaBareieM TeMe.

— INoaroroBka K KOHTPOJBHOH paboTe, IK3aMeHy.

6. Yue0HO-MeTOoAHYECKOe H HHPOPMANHOHHOE 00eceYeHHe THCIHILIAHBI

6.1 YueGHo-MeTOAHYECKOE 00ecTieueHne

OcHoBHAas IATEpPaTypAa:

1.  Tokapesa O.C. OO6paboTka W HHTEpHpeTanusl IaHHBIX JUCTAHIHOHHOTO
3oHaMpoBaHus 3emnu: yuebHoe mocoOue. — Tomck: M3m-Bo ToMCKOrO MOTUTEXHUYECKOTO
yuusepcutera, 2010. — 148 ¢. — URL: http://www.lib.tpu ru/fulltext2/m/2011/m153.pdf (mara
obpamenust: 20.06.2019).

2. Toucanes P., Byac P. LluppoBas obpaboTka mzobpakenuit. — M.: Texnocdepa,
2012. - 1104 ¢ // JaHe  2JekTpoHHO-OMOmmoreunas  cucrema. —  URL:
https://e.lanbook.com/book/73514 (nmara oOpamenus: 20.06.2019). — Pexum goctyma: mjis
aBTOPU3. MOJB30BATENEH.

JonosHATeILHASI IHTEPATYPA:
1. CoBpeMeHHBIE TEeXHOJIOTHH O0pabOTKM MaHHBIX JUCTAHIIMOHHOTO 30HAWPOBAHHS
3emin : moHorpadust / C. B. Anronymkuna, B. C. I'ypos, H. A. Eromkus, B. B. Epemees ; mox
penaknueii B. B. Epemeea. — Mockea: ®U3IMATIIUT, 2015. — 460 c. // Jlanb: 31eKTPOHHO-

oubnuorteunas cucrema. — URL: https://e.lanbook.com/book/72001 (nmara oOpaienus:
20.06.2017). — Pesxum goctyna; s aBTOPU3. TIOJb30BATENEH.
2, CoBpeMeHHbIE TEXHOJIOTHH 00pabOTKH AAHHBIX JAUCTAHITMOHHOTO 30HIHUPOBAHUS

3emmu : moHorpadus / C. B. Autonymikuna, B. C. T'ypos, H. A. Eromkun, B. B. Epemees ; moa
penaknueii B. B. Epemeea. — Mockea: ®U3IMATIIUT, 2015. — 460 c. // Jlanb: 31eKTPOHHO-
oubnuoteunas cucrema. — URL: https://e.lanbook.com/book/72001




3. 3amsarua A .B., Mapkos H.I'. Aranmn3 quHaMuKyA 3€MHOI TTOBEPXHOCTH 10 JAHHBIM
TUCTAHITMOHHOTO 30HmuposaHus 3emmu. — M.: OU3IMATIIMT, 2007. — 176 c¢. URL:
https://e.lanbook.com/book/59469

6.2 Undopmannonnoe ofecneyenne
Internet-pecypcbl (B T.u. B cpene LMS MOODLE u ap. o0pazoBarenbHble W OUONMHOTEUHBIE
pecypchl):
1. DnextponHslii kypc «BBox n oOpabotka mnanubix JI33» [DnexrpoHHBIN pecypc|. —
URL: https://stud.Ims.tpu.ru/course/view. php?1d=3298.

2. Hudopmanms o ganHbix  Landsat  [Onextponnwnii  pecypc]. -  URL:
https://www.usgs. gov/core-science-systems/nli/landsat
3. Cepeuc reomormueckod cnyx0Ob1 CIIA 1ns 3akaza W TOAYUYSHHS JAHHBIX

[QnexTponnsiit pecypc]. — URL: http://earthexplorer.usgs.gov.

4. QGIS Documentation (JloxymenTtarus mo padore ¢ QGIS) [DnexrponHslit pecypc|.
— URL: https://www.qgis.org/en/docs/index.html.

5. GDAL (Jloxymentanus mo pabote ¢ GDAL) [Oaektponnsni pecypc]. — URL:
https://gdal.org/

6.  Kypunan «'eomaruka» [Dnexkrponnsiii pecypc|. — URL: http://www.geomatica.ru.

7. XKypuan «CoBpeMeHHBIE TPOOIEMBI NUCTAHIIMOHHOTO 30HIMPOBAHUS 3eMId W3
KocMocay [Dnexrponnsiit pecypc|. — URL: http://jr.rse.cosmos.tu/

8. Caiit HedOpMATBLHOrO HEKOMMEPUECKOro COOOMISCTBAa CIEHUATNCTOB B 0OIacTH
T'C u 133 [Onextponnsiii pecypc|. — URL: http://gis-lab.info.

9. Caiit xomnaanu OO0 "JIATA+" [Inextponnsiii pecypc]. — URL: www.dataplus.tu.

10.  Caiit komnanuu «CoB30HI» [OnekrponHnslii pecypc]. — URL: http://sovzond.ru.

11. Caiit MH:keHEPHO-TEXHOIOTHUIECKOTO IeHTpa «CKaHIKC» [IAEKTPOHHBIN pecypc]. —

URL: http://scanex.ru.

JluuensznonHoe mporpamMmHoe obecneueHne (B coorBercTBuH ¢ IlepeuHeM JTHIEH3HOHHOIO
nporpammuoro odecneuenns TILY):

1. Cso6Goano pacnpocrpansiemoe IO QGIS.
7. Oco0bie TPeOOBAHNS K MATEPHAIBHO-TEXHHUECKOMY 00eCTIeYeHHIO AU CIANIHHbI

B yuyeOHOM mpoliecce UCMONB3YeTCs Cleayolee 1adopaTropHoe 000py TOBaHKE s
MPAKTUIESCKUX M JTAOOPATOPHBIX 3aHSTHIA:

Ne HanmMeHoBaHHEe CHENHAIbHbIX
N HaunmenoBanue oGopyaosanus
n/n noMemenn i
1 Ayautopus A7 POBEICHUSA YUCOHBIX Jlocka ay nutopHast HacTeHHast - 1 mir.;
3aHATHH BCEX THIIOB, KypCOBOTO [Mxa¢ ans IOKyMEHTOB - 1 mT.;
TMPOCKTHUPOBAHUSA, KOHCY IbTALIHIL, Kommiekt yueGHoM MeOeau Ha 12 mocagouHbIX
TEKYIIETO KOHTPOIS M IIPOMEXKY TOUHOH MECT;
aTTecTauu (KOMITBIOTEPHBIH KII1acc) Kowmmerotep - 12 mr.
634034 r. Tomckas obnacth, ToMcCk, mp.
JlennHa, o 2, yueOupii kopmyc Ne 10,
ay nuropus 402

Pabouas mporpamma cocTtaBneHa Ha ocHoBe OOIiell xapakTepuUCTHKH 00pa30BaTENbHON
mporpaMMely To HampasieHuro 09.03.02 «HMH(pOpMAIIHOHHBIE CUCTEMBI W TEXHOIOTHUH),
crienmanu3anus «YpasaeHHe MPOCTPAHCTBEeHHBIMU JaHHBIMIY (mpuema 2018 r., ounas dpopma
o0yueHus).



Pazpaborumk:
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INporpamma on00peHa Ha 3aceJaHWM OTAEISHHS WHHOPMAIMOHHBLIX TexHomoruid MIIIUATP
(mporoxon ot «4» utoHs 2018 1. Ne6).
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