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1. Heab u niianupyemMble pe3yabTaTbl OCBOCHHS IV CHUIIIMHBI (MOIYJIA)

Lenbr0 OCBOEHUS TUCIMIUIMHBI ABIISICTCS (POPMUPOBAHUE CIEAYIOMINUX KOMITETSHIINHA:

—IIK-2 — cmocobeH mpoekTHpoBaTh, (opMupoBaTh u  o0OpabarbiBaTh  0a3bl
MPOCTPAHCTBEHHBIX JAHHBIX, BKIIOYAs JaHHbIC TUCTAHIIMOHHOTO 30HAMPOBAHUS, U CO3/1aBaTh HA
UX OCHOBE TeOoMH()OPMAIMOHHBIE TNPOIYKTHI, B T.4. C HCIOJIB30BAaHUE TEXHOJOTHH BeO-
KapTorpapuu

PesynpTaTraMu OCBOCHHUSI TUCIMILIUHBI SABJSIOTCS CIEAYIOIINE MHIUKATOPBI JOCTUKECHUS
KOMIICTCHIIUH:

UIIK-2.1 IIpoextupyer, popmMupyer u oOpadbaTsiBaeT 6a3bl MPOCTPAHCTBEHHBIX JaHHBIX,
BKJIIOYAass  KapTbl W JIaHHBIE  JUCTAHIMOHHOTO  30HIUPOBAHMS, C  HCIIOJIb30BaHHE
po(heccCHOHATBFHOTO TPOrPAMMHOTO 00ECTIeYeHHS U T€OMH(DOPMAITMOHHBIX TEXHOJIOTHH.

2. 3a1a4M OCBOCHUSA TUCHUNINHBI

— O3HaKOMHTHCSA C 00JIACTHIO UCTAHIIMOHHOTO 30HANPOBAHUS U T€M, KaK aHATM3UPYIOTCS
1 00pabaThIBAOTCS N300pasKeHUSL.

— Hayuntbcs moHUMaTh IPUPOTY 3aMMCAHHBIX H300paXKeHHH (KaKk (GOpMHUPYETCsl CHUMOK)
U TO, KaK aTMoc(epa BIUSET Ha 3TOT MPOIIECC.

— V3y4nuTh OCHOBHBIE CHCTEMBI, MCIIOJIb3yEeMbIE ISl TIOJMY4YEeHUS M300paKeHHH 3eMHOM
[IOBEPXHOCTH IIPU JUCTAHIIUOHHOM 30HIUPOBAHUH.

— OBnazeTs HaBbIKaMH MCIIOJIb30BAHMSI IUCTAHIIMOHHOTO 30HIMPOBAHNUS HA MPAKTHKE.

3. MecTO IMCHUILINHBI B CTPYKTYpe 00pa3oBaTe/ibHOM MPOrpaMMBbl

JlucuuruinHa siBiisieTcst pakyJIbTaTUBHOM.

4. Cemectp ocBoeHMs U (popMa MPOMEKYTOUHON ATTECTAIUM MO AUCHHUILIUHE

Cemectp 3, 3a4er.

5. BxoaHble TpeOOBaHMs AJI51 OCBOCHHS IMCUMILINHBI

Jlis  yCTemHOTO OCBOGHHUS AWCHMILTMHBI TPEeOYIOTCS pEe3yNbTaThl OOy4YeHHS IO
clenymuM aucuuruinHaM: «OCHOBBI U(POBBIX TEOTEXHOJIOTHIY, «Beb-kaprorpadus u Bed-
I'NC», «Texnonoruu nuppoBoil 00pabOTKN KOCMUYECKUX CHUMKOBY.

6. SA3bIk peaanzanun

Pycckuii

7. O0beM JUCHHUIIIAHBI

OO0mas TpyA0eMKOCTh JUCIUTIINHBI COCTABISET 2 3.€., 72 yaca.
OOBeM caMOCTOSTENTBHOM pabOTHI CTYIEHTA OTPEEICH Yy4eOHBIM IUIAHOM.

8. Conep:kaHue TUCHUILINHBI, CTPYKTYPHPOBAHHOE 110 TEMaM

Module 1

What is remote sensing; The atmosphere; What platforms are used for imaging the earth's
surface?; How do we record images of the earth's surface?; What are we trying to measure?;
Distortions in recorded images; Geometric distortion in recorded images; Correcting geometric
distortion; Resampling; An image registration example; How can images be interpreted and used?;
Enhancing image contrast; An introduction to classification (quantitative analysis); Classification:
some more detail; Correlation and covariance; The principal components transform; Applications
of the principal components transform.

Module 2



Fundamentals of image analysis and machine learning; The maximum likelihood classifier;
The minimum distance classifier; A linear classifier; The support vector machine — training; The
support vector machine — the classification step and overlapping data; The support vector machine
— non-linear data; The support vector machine — multiple classes and the classification step; The
neural network as a classifier; Deep learning and the convolutional neural network; CNN examples
in remote sensing; Comparing the classifiers; Unsupervised classification and clustering;
Examples of k means clustering; Other clustering methods; Clustering "big data".

Module 3

Feature reduction; Exploiting the structure of the covariance matrix; Feature reduction by
transformation; Separability measures; Distribution-free separability measures; Assessing
classifier performance and map errors; Classifier performance and map accuracy; Choosing testing
pixels for assessing map accuracy; Classification methodologies; Other interpretation methods;
Fundamentals of radar imaging; Summary of SAR and its practical implications; The scattereing
coefficient; Speckle and an introduction to scattering mechanisms; Radar scattering from the
earth's surface; Sub-surface imaging and volume scattering; Scattering from hard targets; The
cardinal effect, Bragg scattering and scattering from the sea; Geometric distortions in radar
imagery; Geometric distortions in radar imagery, cont.; Radar interferometry for detecting change;
Some other considerations in radar remote sensing; The course in review.

9. Tekymmii KOHTPOJIb N0 JMCIUIJINHE
Texymuil KOHTPOJIb 10 JUCUUILIMHE IIPOBOJUTCS IIyTEM BBIIIOJIHEHHUS TECTOB IIO
JIEKLIMOHHOMY MaTEpUAIly, BBITIOJHEHHUS IPAKTUYECKUX 3aJaHUMN.

10. ITopsaok NpoBeAeHUs] M KPUTEPUH OLICHUBAHUS NIPOMEKYTOYHOM aTTecTanuu

3a4éT COCTOUT U3 BHITIOJIHEHHS TECTOB, MPAKTUUECKHUX 3a/IaHUM.

11. YueOHO-MeTOANYECKOE 00ecTIeueHue

a) DNEKTPOHHBIM Y4eOHBIN Kypc MO IUCHMIUIMHE Ha 3JICKTPOHHOH 00pa3zoBaTenbHON
wiatgopme «Coursera» — https://www.coursera.org/learn/remote-sensing?#syllabus

12. IlepeyeHn y4eOHOI1 TuTEpaTyphl U pecypcoB ceTu UHTepHeT

a) OCHOBHasl IuTepaTypa:

— Remote Sensing Time Series Revealing Land Surface Dynamics / / edited by Claudia
Kuenzer,  Stefan = Dech, @ Wolfgang =~ Wagner. //  Springer = eBooks.  URL:
http://dx.doi.org/10.1007/978-3-319-15967-6

13. IlepeyeHb HH(POPMAIIMOHHBIX TEXHOJIOT Uil

a) JHUIIEH3UOHHOE U CBOOOTHO PAacIpOCTpaHsIeMoe IPOrpaMMHOE 0OecTieueHHe:

— Microsoft Office Standart 2013 Russian: maker nporpamMm. Bxmouaet npusnoxenus: MS
Office Word, MS Office Excel, MS Office PowerPoint, MS Office On-eNote, MS Office
Publisher, MS Outlook, MS Office Web Apps (Word Excel MS PowerPoint Outlook);

— myOanYHO JOoCTyHHBIE oOnavynbie Texnonoruu (Google Docs, SInaekc AucK U T.IL.).

0) nH(DOpPMAIIMOHHBIC CITPABOYHBIEC CHCTEMBI:

— DJIEKTPOHHBIN Karajor Hayunoii O6ubnuorexu Ty —
http://chamo.lib.tsu.ru/search/query?locale=ru&theme=system
— DIeKTpOHHAas oubnmmoreka (peno3utopuit) Ty —

http://vital.lib.tsu.ru/vital/access/manager/Index
— OBC Jlanb — http://e.lanbook.com/
— ObC Koncynbrant crynenra — http://www.studentlibrary.ru/
— OOpa3oBarenpHas matgopma FOpait — https://urait.ru/



https://www.coursera.org/learn/remote-sensing?#syllabus
http://chamo.lib.tsu.ru/search/query?locale=ru&theme=system
http://vital.lib.tsu.ru/vital/access/manager/Index
http://e.lanbook.com/
http://www.studentlibrary.ru/
https://urait.ru/

— OBC ZNANIUM.com — https://znanium.com/
— OBC IPRbooks — http://www.iprbookshop.ru/

14. MaTepua/jbHO-TeXHH4YECKOe o0ecnevyeHne

[Tomerenus st CaMOCTOSTENIHOW pabOTHI, OCHAIEHHBIE KOMIBIOTEPHONH TEXHUKOH U
JIOCTYIIOM K ceTu MHTepHeT, B AJIEKTPOHHYIO MH(OPMAIMOHHO-00pa30BaTEeNbHYIO Cpely U K
MH(GOPMAIIMOHHBIM CITPABOYHBIM CUCTEMaM.

15. Undopmanus o paspadoTunkax
John Richards, Emeritus Professor, UNSW Canberra
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