MUHUCTEPCTBO HAYKHU U BBICHIETO OBPA3OBAHU A
POCCHUIMCKOI ®EJIEPALINN
denepanbHOE TOCYIaPCTBEHHOE OIOIKETHOE 00pa30BaTeIbHOE YUPEKACHUE
BBICITIIETO OOpa30BaHUS
MOCKOBCKWI TOCYIAPCTBEHHbBI YHUBEPCUTET
I'EOAE3UN U KAPTOI' PAOUU
(MUUT'AuK)

Kaprorpaduueckuii ¢pakynbreT
Kadenpa kocMHuecKOoro MOHUTOPUHTA M SKOJIOTHH

' % JTOKYMEHT MOJAMUCAH

%\; MIEKTPOHHOI NOANHUCHIO «YTBEPXIAIO»
Cepruduxar: 5387FD2AF5B17FED816FDE9A 1D4973B1 IIpopekrop
Brnanenen: Crenanuenko Anekceii Jleonnnosua A. JI. CternanuyeHKO
JHetictBurenen: ¢ 21.07.2025 o 14.10.2026 16 (beBpaJISI 2024 T

PABOYASI IPOTPAMMA JTMCHUTIJIMHBI (MOIYJIS)
«B1.B.J1B.02.02 ABTOMATU3UPOBAHHBIE TEXHOJIOT MM JEILIN®PUPOBAHMUSI»

VYpoBeHb BEICIIETO 00pa30BaHUs: MarkucTparypa

Hampasnenue noarorosku: 05.04.03 Kaprorpadus u reonnpopmarnka

Hampasnennocts(nipoduis) moarorosku: Kaprorpadus u reonrnpopmaTika

KBanudukanus (CTeneHb) BHITYCKHUKA: MAaTrUCTP
®dopma oOyueHHUs: OUHAs
I'on Habopa (mpuema Ha oOydenue): 2024

Cpox nosrydeHus: 00pa3oBaHuUs: 2 rona

O0beM: B 3a4ETHBIX SOAUHUALIAX: 2 3.€.
B aKaJIEMUYECKUX Yacax: 72 aK.4.

Mocksa, 2024
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Pa3padoruukmu:
[IpenogaBarens kadenpsl KocMuueckoro MOHUTOPHHTA U 9KOJIOTHH,
K.T.H. 3BepeB A. B.

Pabouas mporpamMma ITUCHMILIMHBEI (MOIYJsI) COCTaBI€Ha B COOTBETCTBUH C TpeboBaHusmu OI'OC
BO mno nanpasnenunto momroroBku 05.04.03 Kaprorpadus u reomndopmaruka, yTBEp)KIECHHOTO
npukazoM Munoopuayku ot 07.08.2020 Ne 893

ComnacoBaHue U yTBEPKACHUE

Ne |TMonpasaenerne OTBeTCTBEHHOE DUO Busa Jlata, mpoToKko
JIALIO (Ipu HaNMUYUN)
1 |Kaprorpadmueckuii | [Ipemcenaresnb 3arpebun I. 1. Paccmorpeno | 27.12.2023, Ne
baxynerer YUEHOTO COBETa 4/23
¢axynbTera
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1. Heab 1 3a1a4um 0CBOEHMSI TUCUMUIIIMHBI (MOLYJIs1)

Llenb OCBOEHUS TUCHMILIMHBI - 3aKII0YaeTCs B TOJTYYEHUU OOYUYaIOIMIMMUCS TEOPETHUECKUX
3HaHUH O MpOBeJCHUU PaboT M0 MOHUTOPHHTY 00BEKTOB 1o J[/13, a Takke MPaKTUYECKUX HABBIKOB
U TOTOBHOCTH K CaMOCTOATENbHOM pa3paboTke W WX TNPUMEHEHUM JJIs  pPELICHUs
KOMMYHUKAIIMOHHBIX 3a]1a4 B podeccnoHaibHoil chepe.

3&,[[3.‘11/1 HU3YUCHUA NUCHUIIIINHBIL

- (dopmMupoBaHHWE TOHATHH O TPUPOIOINOIB30BAHUN, JCIUPPUPOBAHUM  KOCMHUYECCKUX
M300paKeHH, TPOBEACHUH padOT 110 MOHUTOPUHTY Pa3IUIHBIX OOBEKTOB;

- OCBOCHHE HABBIKOB JCMIU(PPUPOBAHUS KOCMHUYECKHUX H300pakeHMid W wucnonb3oBanusi [HC
CHUCTEM;

- TIOJTYYCHHWE KOMIICTCHIIMH 10 TEOPHH W METOAOJIOTHH JCIU(PPUPOBAHHS KOCMHUYECCKUX
M300paKEeHHUI;

- (opmupoBaHue yMeHUH NPUMEHATH MOITYYCHHbIE 3HAHHUS B IMPAKTHUECKON JEATEIBHOCTH U
peliaTh NpakTUYecKue 3aJaquu.

2. IInanupyemble pe3yJbTaThbl 00y4eHHs M0 JUCHHUILINHE (MOIYJII0), COOTHECEHHBIE C
IUIAHMPYEMBIMH Pe3yJ1bTaTaMH 0CBOCHHS 00pa30BaTeIbHOM MPOTrPaMMbl

Komnemenyuu, unouxamopul u pesynvmameol 00y4eHus.

[1K-4 CnocoGen momyuyarb, 00OpalaTbiBaTh, CHMHTE3UPOBATh a’3POKOCMHUYECKYI0 HH(POPMAIUIO OT
Pa3HBIX ChbEMOYHBIX CUCTEM (JAaTYMKOB), B PA3HBIX AMANA30HAX M C PAa3HBIM pa3pelieHue JUIs esei
KaprorpadupoBaHusi M CO3/1aHUS TEOMH()OPMAIMOHHBIX CHUCTEM, HAayYHO-HCCIEIOBATEIbCKUX H
MIPOM3BOJICTBEHHBIX paboT

[1K-4.1 BpInonHsSeT KOMIUIEKC ONepaunuidi Mo CO3JaHHI0 U OOHOBICHHMIO TOHOTpadUUecKHX
KapT 1O BO3AYIIHBIM, KOCMHYECKMM U Ha3eMHbIM CHUMKaM (OTOrpaMMETpHUECKUMHU
MeToZaMH1

3namu:

[1K-4.1/311 Marematudeckre 0CHOBBI 00pabOTKH MPOCTPAHCTBEHHBIX JTAHHBIX
Ymemns:

[1K-4.1/Ym1 OneHuBaTh TOYHOCTH M KQY€CTBO KapTOrpaduueCcKO MpOoayKIIMH
Braoems:

[1K-4.1/HB1 CneumnamusupoBanasiM [10

[1K-4.2 OOpabarpiBaeT M CHHTE3HpPYET a’dpPOKOCMUYECKYI0 WH(POPMALUIO s IeJei
KapTorpadupoBaHMs U CO3JaHUS T€OMH()OPMAIIMOHHBIX CUCTEM

3name:

[1K-4.2/3u1 OcHOBHbIE HMCTOYHMKH LHU(POBOM NPOCTPAHCTBEHHONH WHGPOPMALIUU
(reomopTa’bl)

Ymemns:
[1K-4.2/Ym1 PaboTraTs ¢ OCHOBHBIMH r€OTIOpTajIaMu
Braoems:

[1K-4.2/HB1 HaBbikamMmu TONydeHHS] W aHaiIM3a UGPOBOM T'€ONMPOCTPAHCTBEHHOMN
uHbopmaIu

[TK-8 CriocoOeH BBIMOTHATH KOMIUIEKC OTIEPAIMiA TI0 CO3MaHMI0 TEMaTHYCCKUX MH(POPMAITMOHHBIX
MPOAYKTOB HA OCHOBE UCMOJIb30BaHUs JaHHBIX /(33

[TIK-8.1 BpImomHSET KOMIUIEKC OMEpaluid MO CO3JaHUI0 TEMaTHYECKHX WH(OPMAIMOHHBIX
MPOIYKTOB M OKAa3aHUIO YCIYT HA OCHOBE MCIOJIb30BaHMs NaHHbIX J[33
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3namu:

[TK-8.1/3u1 OcHoBbI J33: TUTIBI CHUMKOB, HX XapaKTEPUCTUKH M 00JIACTH TPUMEHEHHUS
Ymemns:

[1K-8.1/Ym1 Co3naBath TEeMaTUuECKUE TPOAYKTHI

Braoems:

[1K-8.1/HB1 ITporpammHbIMEU KOMITIIEKCaMHu Jij1st 00padoTku J[33

3. MecTo aucuMiuinHbl B cTpykrype OIl

Hucrunmmaa (Momayns) b1.B.JIB.02.02 «ABTOMaTH3UpOBaHHBIE TEXHOJIOTHH JACIIA(DPUPOBAHUS
OTHOCHUTCS K (hOpMUpYEeMOM ydacTHHUKaMU 0Opa3oBaTelIbHBIX OTHOLIEHHH 4acTh 00pa30BaTesIbHOM
MporpamMMBbl M B3y4daeTcs B cemectpe(ax): 2.

B npoumecce wu3yyeHHMs JOUCHMIUIMHBI CTYAEHT TOTOBUTCA K PpEUICHMIO THUIIOB 3ajad
npodecCHOHAIBHOW  AedaTenbHOCTH, mnpenycMmorpeHHbix @OI'OC BO wu  obpazoBarenbHON
IIPOrpaMMON.

4. O6beM aMCUMIIMHBI (MOYJIS1) M BUABI Y4eOHOI padoThI

2
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2 cemectp 72 | 2 | 26 | 46 3auer
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5. Copep:xanue TUCUMILIMHBI (MOLYJIs1)
5.1. Pa3aenbl, TeMbl AUCHUILIMHBI H BUAbI 3aHATHH
("9achl TPOMEKYTOUHOM aTTECTAINHA HE YKa3bIBAIOTCS)

E &)
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5} © = s Z x5
3|23 |Eg58
m | B | O [E2%act
Pa3zngen 1. Metoanl u 27 6| 21| IIK-4.1
TEeXHOJIOTMH HAOII0IeHHS
Tema 1.1. CucteMsl 5 1 4
MIPUPOAOTIONTH30BAHUS
Tema 1.2. lucTaHIIMOHHOE 5 1 4
30HIMPOBAHUE 3EMIIU
Tema 1.3. Kocmuueckuit 5 1 4

MOHHUTOPHUHT TEPPUTOPHUIA
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Tema 1.4. UnTerpauus 6a3 5 1 4
nauubix 1133 u I'UC
Tema 1.5. lunamudeckoe 7 2 5
reoMH(pOpMaIOHHOE

KapTorpadupoBaHHE CUCTEM
MPUPOIOTIONB30BAHHUS

Pa3zngen 2. O0LeKTEI 45 20| 25| IIK-4.2
MOHHUTOPHHIA I1K-8.1

Tema 2.1. KocmMuueckuit 9 4 5
MOHHUTOPHHT 3€MJICTIOIb30BAHUS

Tema 2.2. KocMuueckuit 9 4 5
MOHHUTOPHHT BOJOIOJIb30BAHUS
Tema 2.3. KocMuueckuit 9 4 5
MOHHUTOPHUHT HEPOTOIH30BAHUS

Tema 2.4. KocMuueckuit 9 4 5
MOHHTOPHHT JIECOMOIb30BaAHUS
Tema 2.5. Kocmuueckui 9 4 5
MOHHUTOPHHT 3KOJIOTHYECKHUX
MOCJIEICTBUI
MIPUPOJIOTIONH30BAHHUS
HUroro 72| 26| 46

5.2. Conep:xkaHue pa3aesioB, TeM AMCHMIIMH U (OPMBI TeKyIIero KOHTPOJIA

Pa3zoen 1. Memoowt u mexnono2uu HaoAI0OeHUA

Tema 1.1. Cucmemvl npupo0ononb306ams.

Brenenune. 3amaun u comepikaHwe Kypca. 3HAYCHHE HW3YyYCHHs AUCIUIUIMHBI B OOIIEH cucTteMme
MOITOTOBKHM CTY/ICHTOB IO JaHHOHW crienuanbHOCcTH. CBsA3b Kypca ¢ apyrumu Kypcamu. O0630p
auteparypsl 1o Kypcy. Ilomstue  mpupomomons3oBanme.  Kmaccubukammss — cucreM
TIPUPOAOTIONH30BAHUS. Hctopust  pa3BUTHS  TPHUPOONOIH30BAHMS. PanmoHansHOE W
HepaImoHaJIbHOE MPUPOOTIOIL30BaHNEe. BUIBI peCypCHOTO MPHUPOIOTIONHE30BAHMS.

Texyuuii KOHTPOJIb

Bun (hopma) koHTpOIIs

TecTtupoBaHue

Tema 1.2. JJucmanyuonnoe 30Houposamue 3emiu

CoBpeMeHHBIE THUIBI KOCMHUYECKHX allllapaToB, TOCTABISIOMIMX JaHHBIC JHCTAaHIIMOHHOTO
3ouaupoBanus (Poccuiickue u 3apyOexHbie). MHOTO30HANBHAST cheMKa. CBOWMCTBAa, OCOOCHHOCTH,
CTIEKTpaJIbHBIC JHAana30Hbl KOCMUYECKMX CHUMKOB. Kitaccudpukanus KOCMHYECKHMX CHUMKOB (T10
MacmTady, 0030pHOCTH, NPOCTPAHCTBEHHOMY pa3pelieHrui0o W Jp.). Mcromp3oBaHWE TaHHBIX
JMCTAaHIIMOHHOTO 30HAWPOBAHUS ISl PEIICHHs TMPUKIAIHBIX 331a4d (OCHOBHBIC HAIpaBIICHUS: TIPH
WCCIICIOBAaHUU MTPUPOIAHBIX PECYPCOB, YPE3BBIUANHBIX CUTYAIMH, TUHAMUKH TPHUPOJHBIX IPOILIECCOB
1 00BEKTOB).

Texyuuii KOHTPOJIb

Bun (hopma) koHTpOIIS

TecTtupoBanue
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Tema 1.3. Kocmuueckuii moHumopune meppumopuii

I'pynnupoBka crnyTHHKOB. Pa3HOBpeMeHHBbIE KOCMUYECKHE CHUMKU. MeTtoauka AemndpupoBaHUs
M3MEHEHUN NPUPOIHBIX MPOIECCOB U OOBEKTOB IO PAa3HOBPEMEHHBIM CHUMKaM Ui Lejel
MOHHUTOPUHTA TPUPOAONOIL30BaHM. TexHojgoruueckass cxema oOpabOTKM M HHTEpIpeTaruu
JAHHBIX TUCTAHIIMOHHOTO 30HIMUPOBAHUS 7S 1ieJiel MOHUTOPUHTA MIPUPOIOTIOIb30BAHMS.

Texyuuii KOHTPOJIb

Bun (hopma) koHTpOIIs

TecTtupoBanue

Tema 1.4. Unmeepayus 6a3 oannvix /[33 u TUC

KoMIiekcHOE MCIOb30BaHUE METOJIOB pa0OThI ¢ PACTPOBBIMU M BEKTOPHBIMH M300paKCHHUSIMH Ha
BCEX JTamax cOopa, aHaimu3a W oOpabOTKH MaHHBIX. MeETOoabpl OpraHW3ald padOThl B €IUHOM
nHpopMarmoHHOM — TipocTpaHcTBe. CoBMecTHass paboTa ¢  pacTpOBBIMH W BEKTOPHBIMH
N300paKCHUSIMHU.

Texyuiuii KOHTPOJIb

Bun (hopma) koHTpOIIS

TecTtupoBanue

Tema 1.5. JJunamuueckoe 2eoungopmayuontoe kapmozpaguposanue cucmem npUpoOOnob308aHUs

Conepxanue KapT JIWHAMHKHA TPUPOMHBIX TPOIECCOB M OOBEKTOB, CO3/IaHHBIX Ha OCHOBE
KOCMHUYECKUX CHUMKOB. OrnepaTuBHOE KapTorpadgupoBanue. Kaprorpadhuueckue aHuMaIuu.

Texyuuii KOHTPOJIb

Bun (hopma) koHTpOIIS

TecTtupoBanue

Pa3zoen 2. O6vexkmuvt MOHUmMOpPUH2A

Tema 2.1. Kocmuueckuii MoHumopune 3emaenonb308aHusl

CrnexTpajbHble XapaKTEPUCTUKU CEIbCKOXO3SHCTBEHHBIX YrOIWH, MOYB, IPyHTOB. Mcmosib3yemble
CHeKTpalbHble auana3oHbl. OOmme TpeboBaHMA K CHCTEMaM KOCMHUYECKOTO MOHHUTOpPUHTA
pacTUTENILHOTO TIOKPOBA, TOYB M TPYHTOB. TpeOoBaHMS K HCXOAHBIM KOCMHYECKUM JIaHHBIM.
Texnuueckne TpeOOBaHUS K MPOrPaMMHO-ANIApPaTHBIM CPEICTBAM NEpBUYHON  00paboTKU
KocMu4eckoil uHpopmanuu. TexHHueckue TpeOOBaHMA K MIPOTrPaMMHO-ANMAPATHBIM CpPEACTBAM
TeMaTu4eckoi 00paboTku KocMu4eckoi nHpopmanuu. BereraninoHHbIe HHAEKCHI.

Texyuuii KOHTPOJIb

Bun (hopma) koHTpOIIS

TecTtupoBanue

Tema 2.2. Kocmuueckuii MOHUMOPUHZ 6000N0Nb308AHUS

Ne 000002049 Crpanura 7 u3 13



CrnexTpanbHble  XapaKTEPUCTHKH OOBEKTOB ruaporpaduu. lcmonbsyemble — CHEKTpajbHbIE
nuana3zonbl. OOmme TpeOOBaHUS K CHCTEMaM KOCMHYECKOTO MOHHUTOPUHIA THUApOrpaduu.
TpeOoBanuss K  MCXOIHBIM  KOCMHUYECKHMM  JaHHBIM.  TexHW4Yeckue  TpeOoBaHHSA K
NpOrpaMMHO-aNIIapaTHbIM ~ CPEACTBAM  MEPBUYHOM OOpabOTKM KOCMHYECKOW HWH(pOpMaLuu.
Texnuueckne TpeOOBaHHA K MPOrpaMMHO-ANMNAPATHBIM CPEACTBAM TEMaTHUECKOW 00paboTKu
KocMudeckoil nHdopmarmu. KocMuieckuii MOHUTOPUHT TOBEPXHOCTHBIX, TPYHTOBBIX M IMOJ3EMHBIX
BoA. Ormpenenenue pexxUMOB peK. BbIsgBieHHe 3arpsi3HEHMH BOJ B PEKax M BOAOXPAHWIMIIAX.
MOHUTOPUHT HABOJHEHUN Ha pEKax.

Texymui KOHTPOJIb

Bun (hopma) konTpoms

TectupoBanue

Tema 2.3. Kocmuueckuii MOHUMOPUH2 HEOPONOIb308AHUSL

OOmme TpeboBaHHS K CHCTEMaM KOCMHYECKOTO MOHMTOPHHIAa MECTOPOXKICHHHA ITOJIE3HBIX
UCKonaeMbIX. TpeOoBaHMS K HCXOAHBIM KOCMHUYECKHM JaHHBIM. TeXHHYecKHe TpeOOBaHUS K
NpOrpaMMHO-aNIapaTHbIM ~ CPEACTBAM  MEPBUYHOM OOpabOOTKM KOCMHUYECKOW HH(pOpMaLUu.
Texnuueckne TpeOOBaHMA K MPOrpaMMHO-ANMNAPATHBIM CPEACTBAM TEMaTHUECKOoW 00paboTKu
KOCMHUYECKOH HMH(pOPMALUU CUCTEM KOCMHYECKOTO MOHHMTOPMHIa HEAPOIONb30BaHUS (J0OBIYA
He(TH, Ta3a, KAMEHHOTO YISl U 1p.).

Texyuuii KOHTPOJIb

Bun (hopma) koHTpOIIS

TecTtupoBanue

Tema 2.4. Kocmuueckuii MOHUMOPUH2 1€CONOIb308AHUS

CriekTpanbHble XapaKTEPUCTUKH JPEBECHOM pacTUTEIbHOCTHU. lVIcmonb3yemble CHEeKTpajbHbIe
nuana3onbl. O6mue TpeOoBaHUS K CHCTEMaM KOCMHYECKOTO MOHUTOPHHTA JiecoB. TpeOoBaHUS K
UCXOJHBIM KOCMUYECKHM JIlaHHBIM. TeXHuU4eckue TpeOoBaHUS K MpOrpaMMHO-annapaTHbIM
CpelIcTBaM TMEpBUYHON 00pabOTKM KOCMUYECKOW wWH(popManuu. TexHU4Yecknue TpeOOBaHHUS K
MIPOTrpaMMHO-aNMapaTHbIM  CPEJACTBAM TEMATHYECKOW O0OpabOTKM KOCMHYECKOW WH(OOpMAITIH.
MOHUTOPUHT M3MEHEHUI JIECOB, BBI3BAHHBIX AHTPOIOICHHON JEATEIbHOCTHIO, CTUXUHHBIMU
OeICTBUSIMU, JIECOBOCCTAHOBIICHUS, JIECOBO30OHOBIEHUS, JIECHBIX MOXAPOB, JIECOMATOIOTHYECKOTO
COCTOSIHUSI JIECOB.

Texyuuii KOHTPOJIb

Bun (hopma) koHTpOIIS

TecTtupoBanue

Tema 2.5. Kocmuueckuti MOHUmMOpUH2 9KOI02UHECKUX NOCIeOCMEUL NPUPOOONONb3068AHUS

BrisiBiieHre Mo KOCMHUYECKMM CHUMKaM JMHAMHUKH BOJIHOM, BETPOBOM 3p03HH, OBparooOpa3zoBaHus,
3acoJieHus, 3a00Ja4MBaHMs, ONYCTHIHUBAHMS U APYTUX MPOILIECCOB (B Pa3HBIX MPUPOAHBIX 30HAX).

Texyuuii KOHTPOJIb

Bun (hopma) koHTpOIIS

TecTtupoBanue

PacuetHo-rpaduueckas padora

6. ITopsinok nmpoBegeHUs MPOMEKYTOUHOM aTTeCTANMHI
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[lopsnox mpoBeeHMsT NPOMEKYTOUHOM — arTecTallud  PENIaMEHTHPYETCS  JIOKaJIbHBIMU
HOpMaTUBHBIMU aKTaMU YHHUBEPCUTETA:
- Ilonoxenuem o Qopmax, NEPUOJUYHOCTH, TOPAIKE TEKYIIEro KOHTPOJS YCIIEBAEMOCTU H
NPOMEXKYTOYHON aTTecTalui OOy4aroIuXcsi 10 OCHOBHBIM 00pa30BaTelIbHBIM IpOrpaMMaM
BBICIIIETO O0pa3oBaHMsA — MporpaMMmaM OakajlaBpuaTa, HMporpaMMaM CHEIHAIUTETa, MporpaMmamM
MarucTpaTypbl B QenepaJbHOM TOCYIapCTBEHHOM OIODKETHOM 00pa30BaTeIbHOM YUPEKIACHUU
BbICIIEr0 00pa3oBaHus «MOCKOBCKHI TOCYJapCTBEHHbIM YHHUBEPCUTET T'€OE3UU U KapTorpadum,
1.6 «Opranu3zanys 1 NpoBeIeHUE POMEKYTOUHOM aTTECTALUN.
- TlonoxxeHneM O TMOPSAKE OCYLIECTBICHHS OO0pa30BaTEIbHOTO IMPOLECCa, MPOBEICHHUS TEKYIIETo
KOHTPOJII YCIIEBAEMOCTH U TPOMEXKYTOUHOW arTecTaluyd OOydalomMxcs C [PUMEHEHHEM
ANIEKTPOHHOTO OOyYeHUS W AMCTAHIMOHHBIX OOpa30BaTENIbHBIX TEXHOJIOTUH B (QeaepaibHOM
TOCYIJapCTBEHHOM  OIO/[DKETHOM  00pa30BaTebHOM  YUPEKACHWU  BBICIIETO  0Opa30BaHMA
«MOCKOBCKHI TOCYIapCTBEHHBI YHUBEPCUTET Teofe3ud M Kaprorpadpum», mn.8 «IIpoBenenue
IIPOMEXKYTOYHOM arrectauuu ¢ npuMmeHenuem 20 u JJOT».

Ilpomesxcymounas ammecmayus. 3auem, 2 cemecmp.

K mpomexyTouHol aTrecTranuu JOMYCKAIOTCS CTYAEHTHI, IOJHOCTHIO BBIMIOJHUBIINE BCE
oOsi3aTenbHbIe Pa0OThI B paMKax TEKYIIEro KOHTPOJs o AucuuiiuHe. [IpomexxyTounas arrecranus
npoBoauTcs 1o Owmieram. Ha moaroroBky k otBety orBomutcs 20-40 munyT. CHadanma CTyIEHT
MUIIET OTBET Ha BONPOCHI/pElIaeT TeCTHUpOBaHHME OwWsieTa, 3aTeéM YCTHO OTBEYAaeT Ha HaBOASAIIUE
BOIPOCHI, CBA3aHHBIE C BOIIPOCAMHU OuIIeTa.

7. OneHOYHbIC MaTepPHAJIbI TEKYLEr0 KOHTPOJIS

Pa3zoen 1. Memoowt u mexnono2uu HaoAI0OeHUA
Konmponupyemvie U/IK: 11K-4.1

Tema 1.1. Cucmemvl npupo0ononb306amus.
dopma KOHTPOJIs1/0LIEHOYHOE CpeICcTBO: TecTupoBaHue
Bomnpocsi/3ananus:
1. Yto sBNISI€TCS OCHOBHBIM OOBEKTOM HU3yUEHHs B CUCTEMaX MPUPOAONOIH30BAHU?

1. UckycCcTBEHHO CO3/IaHHBIE JIaH A THI.

2. BzanmogeiicTBre MeX Ty OOIIECTBOM M MPUPOTHOMN CPEIOi B MPOIECCE UCTIOIB30BaHUS PECYPCOB.
3. Kinmmarnueckue n3MeHeHHsI TII00aTbHOTO XapaKTepa.

4. TexHnueCcKre yCTPONUCTBA TSl TOOBIYN TOJIE3HBIX UCKOTIAEMBIX.

Tema 1.2. JJucmanyuonHoe 30HOuposanue 3emau
®dopMa KOHTPOJISI/OTICHOYHOE CPeAICTBO: TecTrupoBaHue
Bonpocsi/3ananus:
1. Kakoii 0CHOBHOU MPUHIIUII JIEKUT B OCHOBE JUCTAHIIMOHHOTO 30HIUPOBAHUS 3eMIn?

1. OT6op npoO rpyHTa U BOABI AJ1s1 TaOOPAaTOPHOTO aHATU3A.

2. IlpoBezeHue OIIPOCOB HACENEHUsI 00 FKOJIOTN4ECKON 0OCTaHOBKE.

3. INony4yenue uHpopManuu 0 00bEKTax 6€3 PU3NUECKOro KOHTaKTa C HUMH, IIyTeM PErucTpaluu
OTPa)KEHHOTO WJIM COOCTBEHHOTO U3JTy4EHHUSI.

4. BypeHue CKBaXMH JJIs1 U3y4YEHUS TITyOMHHOTO CTPOSHHSI HEIp.

Tema 1.3. Kocmuueckuii moHumopune meppumopuii
dopma KOHTPOJIs1/0LIEHOYHOE CpeICcTBO: TecTupoBaHue
Bomnpocsi/3ananus:

1. KakoBo KioueBoe npeumMyneCTBO KOCMHUUYCCKOIO0O MOHHUTOPHUHIA II0 CPABHCHUIO C
Ha3EMHBIMHU HaGJIIOIIeHI/ISIMI/I?

1. bonee BbICOKasi TOUHOCTh U3MEPEHUS KaKI0T0 KOHKPETHOT'O ITapaMeTpa.
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2. Bo03MOXHOCTH oOxBara OOHIMPHBIX W TPYAHOAOCTYNHBIX TEPPUTOPUNA C TOIYyUYEHUEM
CUCTEMAaTUYECKUX TAaHHBIX.

3. OtcyTcTBHE BIUSHHS aTMOC(EPHI HAa PE3yIbTaThl H3MEPEHUH.

4. Bonee HU3Kasi CTOMMOCTh MPOBEJCHUS PaOOT.

Tema 1.4. Unmeepayus 6a3 oanuwix /[33 u IT'UC
®dopMa KOHTPOJISI/OTICHOYHOE CPeACTBO: TecTrupoBaHue
Bonpocsi/3ananus:
1. KakoBa ocHOBHas 11es1b HHTErparuu gauubix 133 u TUC?

1. YBennuuTh 00beM XpaHUMBIX JAHHBIX.

2. Co3nath BU3YyaJabHO IIPUBIIEKATENIbHBIE KAPTHI.

3. CoBMECTHTh KOCMHYECKHE CHUMKHU C KapTorpauueckoil OCHOBOM W JIPYTUMHU CIOSIMH JaHHBIX
U1l KOMIUIEKCHOTO TPOCTPAHCTBEHHOT'O aHAIM3A.

4. IToTHOCTBIO 3aMEHUTH TOJIEBBIE UCCIICOBAHMUS.

Tema 1.5. Junamuueckoe 2eoun@opmayuoHHoe Kapmozpagpuposanue cucmem npupooonoib308aHus
dopma KOHTPOJIsI/0LIEHOYHOE CPEeICTBO: TecTupoBaHue
Bomnpocsi/3ananus:
1. UYro saBnseTcs  [IaBHOW  3afadeil  JAMHAMHUYECKOTO  TeOMH(OPMAIMOHHOTO
KaprorpadupoBaHus?
1. Co3nanue caMbIX MOIPOOHBIX KapT HA KOHKPETHYIO J1aTy.
2. OToOpakeHue U aHAJTN3 U3MEHEHUH COCTOSHHS 00BEKTOB MPUPOIOIIONH30BAHUS BO BPEMEHHU.
3. Pa3zpaboTka TpeXMepHBIX MOAEJIeH penbeda.
4. ITyO6nukanus CTaTHYeCKUX KapT B UHTEPHETE.

Pa3zoen 2. O6vexkmovt MOHUmMOpUH2A
Koumponupyemvie UJIK: IIK-8.1 1IK-4.2

Tema 2.1. Kocmuueckuii MoHumopune 3emaenonb308aHus
®dopMa KOHTPOJISI/OTICHOYHOE CPeAICTBO: TecTrupoBaHue
Bonpocsi/3ananus:

1. Kaxkoii mokaszarens HE moxker ObITh 3()()EKTHBHO OIIEHEH METOAaMH KOCMHYECKOTO
MOHHMTOPHHTA 3€MJICTIOIb30BAHUS?

1. JInHaMuKa U3MEHEHHUSI TPAHMI] CEIbCKOXO3SIMCTBEHHBIX YTOIUM.
2. CreneHb 3arpsi3HEHUS MOYBBI TSDKEIBIMU METaJNIaMU.

3. PactipocTpaHeHure MPOIECCOB OMYCThIHUBAHUS.

4. BbIBIICHUE HE3aKOHHOM 3aCTPOMKH.

Tema 2.2. Kocmuueckuii MOHUMOPUHZ 8000NOIb308AHUS
®dopMa KOHTPOJISI/OTICHOYHOE CPeACTBO: TecTrupoBaHue
Bonpocsi/3ananus:
1. YUTo no3BONSET OTCIACKUBATH KOCMUYECKUI MOHUTOPHUHT BOJIOIIOJIB30BAHUS ?

1. Temneparypy u 1IBET€HHE BOJIBI B BOJJOEMAX.

2. ConeBoii cocTaB BOJbl Ha ITyOUHE.

3. CKOpOCTb TE€UEHHUSI MOABOIHBIX TEUCHUH.

4. YpoBeHb DaKTEPUOIIOTUYECKOTO 3arpsI3HEHUS TUTHEBON BOIBI.

Tema 2.3. Kocmuueckuii MOHUMOpUH2 HEOPONOIb3068AHUS
dopma KOHTPOJIsI/0LIEHOYHOE CPEeICTBO: TecTupoBaHue
Bomnpocwi/3ananus:

1. Kakue OOBEKTHI SIBISIOTCS OCHOBHBIMH JJIsi KOCMHUYECKOTO MOHHUTOpPHHTa B cdepe
HEJPOIOJIb30BaHUs?

Ne 000002049 Crpanuria 10 u3 13



1. ITox3zemHubie HEDTIHBIC MECTOPOKIACHHUS.

2. Kapbepsbl, TeppUKOHBI, XBOCTOXPAHWIUIIA U HHPPACTPYKTYpa TOOBIBAIOIINX MPEANPUITHIA.
3. 'myOuna 3anmeraHus MoJIe3HBIX UCKOTIAEMBIX.

4. CocTosTHME MaXTHBIX CTBOJIOB.

Tema 2.4. Kocmuueckuti MOHUMOpUH2 1€CONONIb308AHUS
®dopMa KOHTPOJISI/OTICHOYHOE CPeACTBO: TecTrupoBaHue
Bonpocsi/3ananus:

1. Kako#i mporiecc SBISIETCS OAHUM M3 CaMbIX HAIVISAHBIX JUII OOHAPYKEHUS C TTOMOIIBIO
KOCMHUYECKOTO MOHUTOPHHTA JIECOMOJIb30BaHMS?

1. I3MeHeHre BUAOBOIO COCTaBa IIOIJIECKA.

2. [TosiBneHue BpeauTeseil Ha paHHEW CTaauu.

3. KpynmnomaciraOHble BEIpYOKH U JIECHBIC TTOXKAPHI.
4. EcTecTBEHHOE OnaJaHue JINUCTBEI.

Tema 2.5. Kocmuueckuii MOHUMOPUHE IKOIOSULECKUX NOCIeOCEUL NPUPOOONONb308AHUS
®dopMa KOHTPOJISI/OTICHOYHOE CPeAICTBO: TecTrupoBaHue
Bonpocsi/3ananus:

1. Kako#i u3 mepeyncieHHbIX NIOOATBHBIX MPOIECCOB MOYKHO M3y4YaTh ¢ TMTOMOIIBI0 METO/IOB
KOCMHUYECKOTO MOHUTOPUHTA?

1. I3MeHeHre KOHIICHTPAIMH TAPHUKOBBIX Ta30B B aTMOcdepe.
2. Murpanus MeJIKUX MIECKOIUTAIOIINX.

3. Koppo3ust MEeTamnyecKkux KOHCTPYKIIHM.

4. PacripocTpaneHne ObITOBBIX OTXO/I0B Ha TOPOJCKUX CBaJIKaX.

dopma KOHTPOJISI/OTICHOYHOE CpeaCcTBO: PacueTHo-rpadudeckas padora
8. OueHo4HbIe MaTepHAJIbI IPOMEKYTOUHOM aTTeCTAUM
2 cemecmp, 3auem
Koumponupyemvie H/IK: I11K-4.1 I1K-8.1 I[IK-4.2
Bonpocsl/3ananus:
1. Yto siBNSieTCS OCHOBHBIM MPEUMYLIECTBOM KOCMHUYECKOTO MOHUTOPHUHTA JIJISl YIIPaBICHUS

MPUPOIOTIOIB30BAHUEM ?

2. C NMOMOMIBIO KaKUX AAHHBIX AUCTAHIIMOHHOI'O 30HAUPOBAHUA Yallle BCCrO0 OTCIICKHUBAIOT
COCTOSIHHUC PACTUTCIIBHOCTU U ITPOAYKTUBHOCTD CEIIbCKOX03SUCTBCHHEIX 36MEIIb?

3. Kak kocMUYeCKHil MOHUTOPHHT ITOMOTAeT OOPOTHCS C HE3aKOHHBIMH BRIpyOKamu Jieca?

4. Kakue npu3Hakd Ha KOCMHUYECKHX CHHUMKAX TO3BOJISIOT BBISBHTH 3arps3HECHUE BOIHBIX
00BEKTOB?

5. Jna KOHTponss  KAakoro BHJA  IHPHUPOJIONOIb30BAHMUS  IPUMEHSETCS  METOJ
panuonokanuonHoi uareppepomerpun (InSAR), u kaxkosa ero nenb?

6. Kakx kocMU4YeCKiil MOHUTOPHHT CIIOCOOCTBYET PAIMOHAIIBHOMY 3€MJICIIOJIb30BAHUIO?

7. Kakoli THN CIyTHUKOBBIX JaHHBIX Hawmbonee 3((PEKTUBEH IJIT MOHUTOPWHTA JICAOBOU
00CTaHOBKH U pabOTHI CyZIOB B APKTHKE, HE3aBUCUMO OT BPEMEHHU CYTOK M O0JIAYHOCTH?
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8. Uto mmo3BoiseT OLCHUTH KOCMHYECKUH MOHHUTOPHUHT B KOHTCKCTC BO,Z[OHOJ'H>3OB3.HI/IH?

9. HaszoBure OgHYy U3 KIIOYEBBIX 3aJad JWHAMHYECKOTO Te€OMH(OPMALMOHHOTO
KapTorpadupoBaHus B IPUPOAOTIOIH30BAHHUH.

10. Tlouemy wunterpanus nanaeix J[33 ¢ TUC sBasercss oOs3aTenbHBIM OTaloM B
KOCMHUYECKOM MOHHTOPHUHTE MPUPOAOTIONH30BaAHNS?

9. MaTepuaibHO-TeXHHUYECKOE H Y4eOHO-MeTOAuYeCKoe odecneyeHue TN CIUTIIUHbI
9.1. IlepeyeHb OCHOBHOM M JONOJHHUTEIbHON Y4eOHOH JTUTEPATYypPbI

OcHoenas rumepamypa

1. MuproBa MN.A. Tomorpaduueckoe nemudpupoBanue: Meroguueckue ykazanus. / H.A.
Muprosa. - MUNT'AuK, 2015. - 29 - TekcT: HENOCPEACTBEHHBIN.

2. Menkuit B. A. MoHUTOpHHT KaTacTpo(UYecKuX MPUPOTHBIX MPOIECCOB: yueOHOe mocolOue
IUIs By30B: yuyeOHoe mocobue ais By3oB / B. A. Menxkwuii, A. A. Bepxorypos, 1. U. JloGuiesa. -
Cankr-IlerepOypr: Jlanb, 2024. - 148 c. - 978-5-507-48502-4. - Tekct: 3neKTpOHHBIN. //
WznarensctBo Jlanw: [caiit]. - URL: https://e.lanbook.com/img/cover/book/385808.jpg (mara
obpamienus: 16.03.2025). - Pexxum noctymna: o NOANUCKE

Lononnumenvnasn rumepamypa

1. Manpmukun H. I. Teorpaduueckue uWHPOPMALMOHHBIE CHUCTEMbl B JKOJIOTHH U
MPUPOIOTIONB30BAaHUM: yUeOHO-MeTOoANYEeCKoe mocobue: ydeOHo-meromuueckoe mocodue / H. TI.
Maueiikus. - ['eorpaguueckne nHGOpMAIIMOHHBIE CUCTEMBI B 3KOJIOTHH U MTPUPOAOIIOIH30BAHUH -
Tromenb: locynapcTBeHHbIN arpapHblii yHuBepcutrer CeBepHoro 3aypanes, 2021. - 116 c. -
2227-8397. - Tekcr: AJIEKTPOHHBIN. // IPR SMART: [caitT]. - URL:
https://www.iprbookshop.ru/117671.html (mara oOpamenus: 16.03.2025). - Pexxum nocryma: 1o
MOATHCKE

2. Pyackwuii B. B. OcHoBBI npHposononb30Banus: yueOHoe nmocodue: yuedHoe mocodue / B. B.
Pynckuii, B. Y. Ctypman. - OcHOBBI Ipuponononb3oBanus - Mocksa: Jloroc, 2015. - 208 c. -
9078-5-98704-772-9. -  Tekcr: onekrponnwni. // IPR  SMART: [caiit]. - URL:
https://www.iprbookshop.ru/70700.html (mata oOpamenus: 16.03.2025). - Pexxum noctyma: 1o
MOATHCKE

3. TapacoBa O. C. OCHOBBI PallMOHAIBHOTO IPUPOJOINONIB30BaHUS U YCTOMYMBOIO Pa3BUTHSL:
yuebHoe mocobue: yuyeOHoe mocodme / O. C. TapacoBa. - OCHOBBI pPaLMOHATIBHOTO
NPUPOAONONB30BAaHUsT M ycToWuuBoro  pasButus -  HoBocuOupck:  HoBocuOupckwuii
rOCYIApCTBEHHBIH YHHMBEPCUTET OSKOHOMUKM U ympasineHus <«HUHX», 2022. - 136 c. -
978-5-7014-1053-2. - Tekcr: onekrponuwni. // IPR ~ SMART: [caiit]. - URL:
https://www.iprbookshop.ru/126977.html (mara oOpamenus: 16.03.2025). - Pexum nocryma: mo
MOATHCKE

9.2. [IpodeccuonanbHble 0a3bl JAHHBIX U pecypcbl «MHTEepHET», K KOTOPBIM 00ecneuynBaeTcs
AOCTYN 00YYAKOIIMXCS

IIpogheccuonanvruvie 6azvi danuvix
He ucnonb3yrores.

Pecypcor « Unmeprnem»

1. http://jr.rse.cosmos.ru/ - XKypuan «CoBpeMeHHbIE TPOOIEMBI JUCTAHIIMOHHOTO 30HIUPOBAHUS
3eMiIi U3 KOCMOCa
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9.3. [IporpammHoe obecnieyeHre U HHPOPMAITMOHHO-CIIPABOYHbIE CHCTEMbI, HCIOJIb3yeMble
NPH OCylIeCTBJIEHUH 00pPa30BaTeIbHOIO NpoLecca no JUCIUIIUHE

Ilepeuenv npoepammnozo obecneuenus
(0bHOBNEeHUe NPOU3BOOUMCS NO Mepe NOSABILEHUS HOBbIX 8ePCULL NPO2PAMMbL)

He ucnonb3yercs.

Ilepeuensb uHpOPMAYUOHHO-CRPABOUHBIX CUCTEM
(0OHOBIEHUE BBINOTHAEMCA eAHCEHEOETbHO)

He ucnonb3zyercs.
9.4. O0opynoBaHue M TEXHUYECKHE CPeACTBA 00yUeHUs

Criennanu3upoBaHHast JIabopaTopust
WNurepaktuBHas naHensb - 1 mr.
MenoBas gocka - 1 mr.

10. MeTonnuyeckue yKa3aHusi 10 OCBOEHMI0 THCHMILIMHBI (MOTYJIs1)

OcBoenue y4yeOHOM AUCHUIIIUHBI «ABTOMAaTH3HPOBAHHBIE TEXHOJIOTUH  ACIIHN(PPUPOBAHHDY
IpEeoyiaraeT IMOCIEA0BaTeIbHYI0 padoTy B XOAE AyJUTOPHBIX 3aHATHH M CHCTEMAaTUYECKYIO
CaMOCTOSITENIbHYIO MOATOTOBKY. OCHOBHOM y4eOHBIN Mpoliecc CTPOUTCS Ha COYETAHNH JIEKIIMOHHBIX
M TPaKTUYECKHX 3aHATHH. B paMkax camMocCTOATENbHOM paboThl MPEACTOMT — H3ydaTh
PEKOMEHIOBAaHHYIO JIUTEPATYPy U TOTOBUTHCS K IPAKTUUECKUM 3aHSATHSIM.

JUisi yCTeUIHOro OCBOEHUS JMCLUUIUIMHBI HEOOXOIMMO PETYISIPHO IOCEIIaTh BCE BHUIBI YUEOHBIX
3aHATHH, BKJIIOYAs JICKIUH, TIJ€ MJal0TCd OCHOBHBIE TEOPETHUYECKHE TMOJOKEHUS Kypca, H
MPAKTHYECKUE 3aHATHS MO padoTe C KOCMUYECKUMHU CHUMKAMU, IEHIH(PPUPOBAHUI0 OOBEKTOB
NPUPOIOTIONB30BAaHUST M OILEHKE AHTPONOTCHHOTO BO3ACHUCTBUS Ha OKpYXKawlryio cpeny. Bce
yueOHble MaTepuasibl M JIOTOJIHUTENbHBIE pecypchl OyayT JOCTYNHBI B  3JEKTPOHHOM
00pa3oBaTenbHOM cpefie YHUBEPCUTETA, C KOTOPBIMH CJIETyeT CBOEBPEMEHHO 3HAKOMHUThHCH.
KoHTponb pe3ynsratoB 00y4eHHsI OCYIIECTBIAETCS Yepe3 TEKYIIUH KOHTPOIb M MPOMEKYTOYHYIO
arrectanuo. Oco0oe BHUMaHHE YAETSAETCS COOMIOICHNIO METOANYECKOM TUCIUIIIMHBI IIPU paboTe ¢
reoMH(pOpPMAIIIOHHBIMH CUCTEMAaMH M CHELMAIM3HUPOBAHHBIM MPOTPAMMHBIM  OOECIIEUECHUEM,
aKTHBHOMY y4YacTHIO B OTpabOTKe MPaKTUYECKHX HABBIKOB 00pabOTKM KOCMUYECKOH HH(popManuu, a
TaK)Ke HEYKOCHUTEIIbHOMY BBIMOJIHEHHIO TpeOOoBaHUN 1O 00pabOTKE W HMHTEPIPETALUU JTAHHBIX
JIUCTAaHIIMOHHOTO 30HAMpOBaHUS 3emiu. CTyneHTHI, HE BBIIOJIHMBIINE MPOTPAMMY MPAKTHYECKUX
3aHATUM M HE TMPOIIEAIINE TEKYIIyI0 aTTeCTalWI0, K UTOTOBOM aTTeCTalH MO TUCIMIUIMHE HE
JIOITy CKaIOTCSI.

Onucanue 603modxcrnocmeit uzyuenus oucyuniaunvl auyamu ¢ OB3 u unsanuoamu

[Tpu HEOOXOAUMOCTH OOYUYCHHSI CTYICHTOB-UHBAIH/IOB U JIUI C OTPAHUYCHHBIMH BO3MOXHOCTSIMU
3M0POBBSl  AyJAUTOPHBIC 3aHATHS MOTYT OBITh 3aMEHEHBl WM JIONMOJHEHBl HM3yYEeHUEM
MOJTHOTEKCTOBBIX ~ JIEKUMW, MPE3CHTAlUWi, BHAECO- M aAyAUOMATEPUATIOB B  JJIEKTPOHHOU
uHpopmanmonHo-oOpazoBarenbHoit cpene (QUOC) ynuBepcurera. MHAMBHIyaldbHBIC 3adaHUSA
MOAOMPAIOTCS B QIalITUPOBAHHBIX K OTPAHUYCHUSIM 3I0pOBbs (hopMax (MUCBMEHHO WJIH yCTHO, B
¢dopme mpeseHTanuii). Beibop MeTonoB oOydeHHs 3aBHCHT OT MX JIOCTYIHOCTH Jii MHBIUIOB U
JIUI C OTPAaHUYEHHBIMH BO3MOXKHOCTSIMU 3/10POBbSI.

PaGoyas mporpamma AMCHUIUIMHBI I WHBAIUAOB U JUI] C OTPAHUYCHHBIMU BO3MOXKHOCTSIMHU
30POBBS pa3pabaThiBaeTCs WHANBUAYATHHO C YI€TOM O0COOCHHOCTEH NMCHUXO()U3NIECKOTO pa3BUTHS,
WHANBUIYATbHBIX BOSMOKHOCTEH M COCTOSHUS 37J0POBBS TAKUX 00yUYaIOLTUXCS.
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