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1. HEJIb OCBOEHUSA JUCHUITJINHBI

Hucuunnuna «IIpunokeHus [OUCTAHIMOHHOTO 30HAMPOBAHUA 3E€MJIM» BXOAUT B IPOrpaMMy
OakanaBpuaTta «YINpaBjeHUE WHHOBAIIUSMU B OTPACIAX MPOMBIIUICHHOCTH» MO HampasieHuto 27.03.05
«aHoBarnkay W um3ydaercss B 6 ceMmecTpe 3 Kypca. Jucnumumnay peanu3yer Kadenpa mexaHuku u
IpoLeccoB ympaBieHus. JUcUuIuiMHAa cOCTOMT M3 3 pa3zieroB M 9 TeM M HampaBieHa Ha H3yueHUe
MIPUJIOKEHHUH JUCTAHIIMOHHOTO 30HIUPOBAHUS 3€MITH

Ienpto ocBoeHus auctuiiuHbl sBisercss The goal of mastering the discipline is to acquire knowledge,
skills, abilities, and practical experience in the field of using Earth remote sensing applications, which
characterize the stages of competency formation and ensure the achievement of the planned learning
outcomes of the educational program.

2. TPEBOBAHMUS K PE3YJIBTATAM OCBOEHUA JTUCHUIIJIMHBI

OcBoenue qucuurinHbl «[IpunoxeHuss AMCTAaHIMOHHOTO 30HIMPOBaHUS 3€MII) HAIIPaBJICHO Ha
dbopmupoBanue y 00y4JaronIuxcs CIeAYIOMUX KOMIIETCHIIUH (4aCTH KOMIICTCHIIUN )

Tabnuya 2.1. Ilepeuenv komnemenyuil, popmupyemvlix y 00y4aouuxcs npu 0C80eHul OUCYUNIUHb
(pe3ynbmamul 0C80eHUS OUCYUNTUHDL)

Indp KoMmeTenmust HNupukaropsl ROCTHKEHHS KOMIIETEHITHH
(B paMKax JaHHOM TUCHMIIINHBI)
CrniocoOeH MoHNMaTh PUHLIUIIBL Pa0OTHI OIIK-7.1 lemoHCTpHUpYET 3HAHHS NPUHLIUIIOB PAOOTHI
COBPEMEHHBIX MH()OPMAIIIOHHBIX TEXHOJIOT U COBPEMEHHBIX HH()OPMAIIMOHHBIX TEXHOJIOT U]
OIIK-7 U UCIIONb30BATh UX I PELICHUS 3a1a4 OIIK-7.2 I'paMOTHO MCHOJIB3YET IPUHIHITEL PAOOTHI
npodeccHOHANBEHOMN eI TEIbHOCTH COBPEMEHHBIX MH()OPMAIIMOHHBIX TEXHOJIOTUH JUIst
peteHus 3a1a4 NpoheCCHOHAIBLHOM eATebHOCTH;

3. MECTO JUCHUMIIJIMHBI B CTPYKTYPE OII BO

HucrunmmHa «Applications of Earth Remote Sensing» oTtHOcuTCs K 00si3arenbHON udactu Onoka 1
«JIncummmHbl (MOIYyIH )» 00pa30BaTeIbHON MPOTPaMMBI BBICIIIETO 00pa30BaHUSI.

B pamkax oOpa3oBaTenbHONW TPOrpaMMBbl BBICHIETO OOpa3oBaHUs OOydYaroIIMecs Tak)Ke OCBAaWBAIOT
JpyTue IUCHUIUIMHBI W/WIU TPAKTUKH, CIIOCOOCTBYIOIIUE JOCTH)KCHUIO 3aITAHMPOBAHHBIX PE3YIIBTATOB
ocBoeHus quctuIIuHbl « Applications of Earth Remote Sensing.

Tabnuya 3.1. Ilepeyenv komnonenmos OII BO, cnocob6cmeyowux 00CmuiceHuro 3an1aHupoB8aHHbIX
Pe3yIbmamos 0C80enUs OUCYUNTUHBI

IIpenmecTByomue Hocnenyromue
HaumeHnoBaHue P Y Y
HIudp JUCHUTLTAHBI/ MOTYJIH, JUCIUTLTAHBI/ MOTYJIH,
KOMIeTeHIIN A . %
NMPaKTHKHA NMPaKTHKA
Crioco0OeH oHUMaTh Wndopmaruka u IIpuMeHeHrEe TEXHOMOT Ui
TPUHIUITEI PaOOTHI IPOTrpaMMUPOBAHUE; UCKYCCTBEHHOTO MHTEIIJIEKTa B
COBPEMEHHBIX MeXaHMKe U Mpoueccax
UH(POPMAIMOHHBIX yIpaBJICHHUS;

OIIK-7 o
TEXHOJIOTMH U UCIIONb30BATh

WX JUISL PEIICHHS 3a/1a4
podheCCHOHATBHON
JeSATEIbHOCTH

* - 3aMOJTHAETCS B COOTBETCTBHY ¢ Marpuiiet komnerennuit u CYII OIT BO
** - 3JIeKTHBHBIC AUCIUIUIHHBI /TIPAaKTHKU




4. OFBbEM JUCHUILIMHBI 1 BUJIbl YYEEHOM PABOTBI

OO01mast TpyI0eMKOCTh AUCHUILTHHBI «[[pUIokeHrs JUCTAaHIIMOHHOTO 30HAUPOBAHUS 3EMIIM» COCTABISET «3» 3a4€THBIC SUHUIIBI.
Tabnuya 4.1. Buowl yuebHot pabomuvl no nepuooam 0C8oeHUsl 00pa308amMenbHOU NPOCPAMMDBL 8biCULE20 0OPA308aHUSL OISl OYHOU OopMbL 00YUeHUS.

Bun yueoHoii padoTsl BCEIO, ak.u. CeMec;p(-M)
Koumaxmmuas paboma, ax.u 34 34
Jlexmmn (JIK) 17 17
Jlaboparopusie pabotsi (JIP) 17 17
[Ipaxtnueckue/cemmnapckue 3ausatus (C3) 0 0
Camocmosmenvhas paboma obyuaouuxcs, ax.y. 74 74
Koumponw (sx3amen/3auem c oyenkou), ax.y. 0 0
ak.u.| 108 108
Oo0masi Tpy10eMKOCTb JHCHUILINHBI aK. Y.
3a4.ef. 3 3

OO0111ast TPYI0eMKOCTh JUCIUILTHHBI «[IpHIOKEHHS TUCTAHIIMOHHOTO 30HAMPOBAHUS 3EMITU» COCTABISIET «3)» 3a4eTHBIC CAUHHIIBL.
Tabnuya 4.2. Buowsl yuebHou pabomul no nepuooam 0ce0enus 00pa308amenbHOl NPOSPAMMbL 8bICULE20 00PA308AHUSL 015 3A04UHOU (POPMbL 00VUEHUS.

Bux yuedHoii padoTbl BCETIO, ak.u. Cemec{;rp(—u)
Koumaxmmuas paboma, ax.u 4 4
Jlexunu (JIK) 2 2
Jlaboparopusie padotsl (JIP) 2 2
[TpakTnueckne/cemunapckue 3ansrus (C3) 0 0
Camocmosimenvras paboma o6yuarOuwuxcs, ax.u. 100 100
Konmponw (sx3amen/3auem ¢ oyenrou), ax.u. 4 4
ak.y.| 108 108
O01masi TPYA0eMKOCTh AUCHUILUIMHBI aK.4.
3a4.ef. 3 3




5. COAEP)KAHUE JUCLHUIIJINHBI

Tabnuya 5.1. Coodeporcanue oucyuniutvl (MoOYs) no eudam yuebHou pabomot ™

Homep HaumeHoBaHue pa3iena B .
HaunmeHoBaHue TeMbI Conepixanune TeMbl y4ueoHOMI
pa3nena JTUACHHILTAHBI "
padoThI
. - The spectral ranges used in remote sensing (visible, near-infrared, thermal infrared,
Electromagnetic radiation . . ; . .
. . . microwave) are examined. The processes of reflection, absorption, and transmission of
1.1 and its interaction with L. . . . . . JIK, JIP
. radiation by various types of underlying surfaces (water, vegetation, soil, anthropogenic
objects . . . . . .
objects) are analyzed, which forms the basis for spectral identification.
Passive sensors (multispectral and hyperspectral optoelectronic scanners, e.g., Landsat,
Physical and mathematical Types of imaging svstems: Sentinel-2) and active systems (side-looking radar, lidars) are studied. The advantages and
Paznen 1  |foundations and methods of 1.2 zssive and a%: i \%e Y " |limitations of each technology are considered: optical imaging requires the absence of clouds, | JIK, JIP
obtaining remote sensing data P while radar is all-weather but has specific interpretation challenges (speckle noise, geometric
distortions).
Orbit parameters (geostationary, sun-synchronous), types of carriers (satellites, UAVs,
13 Orbital and aecrodynamic aircraft) and their influence on imaging frequency and area coverage are analyzed. The K. TIP
’ platforms, spatial resolution |[concepts of spatial, spectral, radiometric, and temporal resolution, as well as the relationship ’
between resolution and swath width, are introduced.
Correction stages are examined: radiometric (noise removal, reference calibration),
21 Preprocessing and image atmospheric (accounting for scattering and absorption), and geometric (georeferencing to a TIK. JIP
' calibration map projection, orthorectification). Methods for improving visual quality (linear and ’
histogram stretching, filtering) and defect removal (striping, dropped lines) are studied.
Supervised methods (minimum distance, maximum likelihood, SVM, random forest) using
. . tational meth f ini ied. i - i
Processing and analysis of 29 Compu ational me ods 0 trammg polygons are studied. Unsupervised methods (k means, ISQDATA) for automatic JIK, JIP
Paznen 2 satellite data classification and clustering |extraction of spectrally homogeneous classes, as well as classification accuracy assessment
methods (error matrix, Kappa coefficient), are examined.
The calculation and interpretation of vegetation indices (NDVI, EVI, NDWI for water, NBR
s for burns), as well as indices for urban areas and geological features, are analyzed.
Spectral indices and . . . . . .
2.3 . . Multi-temporal analysis methods (difference images, principal component analysis) for JIK, JIP
multi-temporal analysis . . .. ; . .
change detection (deforestation, urbanization, agricultural field dynamics, natural disaster
consequences) are considered.
Methods for determining crop types, crop state (stress, moisture deficit), yield forecasting,
31 Agricultural and forest and plant disease detection are studied. Forestry tasks are considered: mapping species TIK. JIP
’ monitoring composition, timber stock assessment, illegal logging detection, fire monitoring, and post-fire ’
recovery.
Applications for mineral exploration (lineaments, hydrothermally altered rocks), monitoring
. . 1 h 1 i i i i .
Applied areas of remote sensing |3.2 Geq ogy, hydro ogy, aqd of water bod1§s (algal plooms, temperature anomahes, 911 pol'lut}on) are angly;ed Methods JIK, JIP
Paznen 3 use environmental monitoring for atmospheric pollution assessment (aerosols, industrial emissions), monitoring of landfills,
tailings ponds, and disturbed lands are considered.
Methods for extracting built-up areas, road networks, green zones, and their changes over
Manping of urban areas and time (urban expansion) are studied. The application of remote sensing for rapid damage
33 pping assessment during floods, earthquakes, landslides, hurricanes, and man-made accidents — JIK, JIP

emergency management

creating operational maps highlighting flood zones, destruction, and affected objects — is
considered.

* - zamonusiercst Tonbko no OUYHOU dopme obyuenus: JIK — nekuuu; JIP — naboparopusie padotsi; C3 — npakTHYeCKre/CEMUHAPCKHE 3aHSTHSL.




6. MATEPUAJIBHO-TEXHUYECKOE OBECIHEYHEHUE JUCIHHUIIVINHBI

Tabnuya 6.1. Mamepuanoho-mexnuyeckoe obecneuerue OUCYUNIUHBL

Crnenuaau3upoBaHHoe
y4yeOHOe/1adopaTopHOe 000pyI0BaHHE,
IO n maTepuaJibl 171 0CBOCHUS
AUCHMIUINHBI (IPH HE00X0IMMOCTH)

Tun ayiuropuu OcHaleHue ayTuTopuu

Aynutopus A71sl IPOBEIEHHS 3aHATHH JTEKIIMOHHOTO
THUIIA, OCHAIIIEHHAs] KOMIUIEKTOM
JlexunonHas CIeLMAIM3UPOBAHHOI MeOeIH; TO0CKOit (3KpaHoM) U
TEXHUYECKUMU CPEICTBAMU MYyIbTUMETNA
Ipe3eHTalHH.

KommnbrotepHbiii Ki1ace uist MpOBEASHUS 3aHATHIA,
TPYIIIOBBIX U HHIWBHUYAIBHBIX KOHCYIBTAIINH,

TEKYIIEro KOHTPOJISI U IPOMEKYTOUHON arTecTalu,
KommnbrotepHsiii kitacc OCHAIIICHHAS MTEPCOHATBHBIMHI KOMIBIOTEPAMHU (B
kosmaectse 10 mT.), 10cKoi (3KpaHoOM) 1
TEXHUYCCKUMU CPEIICTBAMU MYJIbTUMEIUA
Ipe3eHTalMH.

Aynutopus A7sl IPOBEAEHUS 3aHATHI CEMHUHAPCKOTO
TUMAa, TPYNIOBBIX U HHAWBUAYAJILHBIX KOHCYJIBTALUI,
TEKYILETO0 KOHTPOJIS U MPOMEXKYTOUHOH aTTecTaluy,
OCHAIIICHHAs] KOMIUIEKTOM CIIEUaTU3UPOBAHHON
MeOeIl U TEXHUYECKUMH CPEICTBaMK MYJIBTUMEANA
Ipe3eHTalMH.

CemuHapcKas

Ayaurtopust JuIsi CaMOCTOSITENbHON paboThI
o0yuaronuxcst (MOXKET UCTIONb30BATHCS IS
NPOBE/ICHUS CEMUHAPCKUX 3aHATHH U KOHCYJIbTaLuii),
OCHAILICHHAsI KOMITJIEKTOM CIIELHaIM3UPOBAHHOM
MeOenu u komnbloTepamu ¢ goctynom B SUOC.

Jms  caMocCTosITeIbHOM
paboTHI

* - ayoquTOpUs ISl CAaMOCTOSITEIFHOH padoTs! oOydaronmxcs ykassiBaercst OBSI3ATEJIBHO!
7. YHEBHO-METOAUYECKOE U UTHOOPMALIMOHHOE OBECIIEYEHHUE JUCHUITJINHBI

OcHogHas numepamypa:

1. Garg P. K. Remote Sensing: Theory and Applications / P. K. Garg. — Dulles : Mercury Learning and
Information, 2024. — 544 p. — ISBN 978-1-68392-748-8. — TekcT : HEMMOCPEACTBECHHBIMN.

2. Remote Sensing, GPS and GIS: Principles and Applications : [y4eOHuUK] / Tox 001IeH pegakiuen
aBTOpOB ; *** — Geneva : Zenodo, 2025. — 248 p. — DOI 10.5281/zenodo.17128943. — Texkcr :
aneKTpoHHbIH // Zenodo : [caiit]. — URL: https://doi.org/10.5281/zenodo.17128943 (mara obparmeHus:
10.04.2026).

3. Sabins F. F. Remote Sensing: Principles, Interpretation, and Applications / F. F. Sabins, J. M. Ellis. —
4th ed. — Long Grove : Waveland Press, 2020. — 524 p. — ISBN 978-1-4786-4171-5. — TekcT :
HETOCPEICTBEHHBIN
Jononnumenvuas rtumepamypa:

1. Classification Methods for Remotely Sensed Data / T. Kavzoglu, B. Tso, P. M. Mather. — 3rd ed. —
Boca Raton : CRC Press, 2024. — 388 p. — ISBN 978-1-032-56918-5. — Tekcr : anextponHsiii // Taylor
& Francis Group : [caiit]. — URL: https://doi.org/10.1201/9781003439172 (nara obpamenus: 10.04.2026).

2. Canty M. J. Image Analysis, Classification and Change Detection in Remote Sensing: With Algorithms
for Python / M. J. Canty. — 4th ed. — Boca Raton : CRC Press, 2023. — 532 p. — ISBN
978-0-429-87534-2. — Texkct : anektpoHHbIi // Victoria University Library : [caiit]. — URL:
https://library.vu.edu.au/record=b8317370 (nara obpamenus: 10.04.2026).

3. Advanced Applications in Remote Sensing of Agricultural Crops and Natural Vegetation / edited by P.
S. Thenkabail, J. G. Lyon, A. Huete. — 2nd ed. — Boca Raton : CRC Press, 2019. — 426 p. — ISBN
978-0-429-43116-6. — TekcT : HENOCPEACTBEHHBIM.

Pecprbl qu)OpMCZL;UOHHO-meﬂeKOMMyHMKaL}LlOHHOIZ cemu «HHmepHem»:

1. ObC PY/IH u croponnune ObC, Kk KOTOPbIM CTyAEHTHl YHHUBEPCUTETA UMEIOT AOCTYN Ha OCHOBAaHUU
3aKJIFOUEHHBIX IOTOBOPOB




- OnexrponHo-oubanoreunas cucremMa PYJIH — ObC PY/IH https://mega.rudn.ru/MegaPro/Web
- OBC «YHuBepcurerckas oubnuoreka onnaitn» http://www.biblioclub.ru
- OBC «}Opaiit» http://www.biblio-online.ru
- OBC «Koncynbrant crynenray www.studentlibrary.ru
- OBC «3nannym» https://znanium.ru/
2. ba3bl TaHHBIX U IOUCKOBBIE CUCTEMbI
- Sage https://journals.sagepub.com/
- Springer Nature Link https://link.springer.com/
- Wiley Journal Database https://onlinelibrary.wiley.com/
- Hayxomerpuueckas 6a3a nanusix Lens.org https://www.lens.org

Vuebno-memoouueckue mamepuanvl 05t CAMOCMOAMENbHOU Pabomuvl 00yYaAWUXCI NPU OCBOEHUU
OUCYUNTUHBL/MOOYIS*:

1. Kypc nexunii mo auctumummae «Applications of Earth Remote Sensing.

* - Bce yueOHO-METOANUECKUE MaTepHaIbl 1711 CaMOCTOATEIbHONH paboThl 00yHaIOIMXCS Pa3MEILAIOTCS B COOTBETCTBHUU C JEHCTBYIOIMM
NopsAAKOM Ha crpanule aucuuuinssl B TYUC!



PABPABOTUUKU
JoteHT kadeapbl MEXaHUKH U TIPOLIECCOB
YIIPaBJICHHS

KoBanepa E.A.

JlomKHOCTD

PYKOBO/JUTEJIb BYII
3aBeayrommii Kadeapoi MEXaHUKU U TTPOIIECCOB
YIPaBJICHU

damunmus 1.0

Pazymusriit FO.H.

JlomKkHOCTD

PYKOBO/JMUTEJb OI1 BO
3aBeayrommii Kadeapoi MEXaHUKU U TTPOIIECCOB
YIIPaBJICHH

damunmus 1.0

Pazymusriii FO.H.

JlomKkHOCTD

damumus 1.0



