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)

['eonesnueckuii hakynpreT
Kadenpa aspokocMU4eCcKHX CheMOK

' % JTOKYMEHT MOJAMUCAH

%\; MIEKTPOHHOI NOANHUCHIO «YTBEPXIAIO»
Cepruduxar: 5387FD2AF5B17FED816FDE9A 1D4973B1 IIpopekrop
Brnanenen: Crenanuenko Anekceii Jleonnnosua A. JI. CternanuyeHKO

HeiictBurenen: ¢ 21.07.2025 mo 14.10.2026 24 MapTa 2025 .

PABOYASI IPOTPAMMA JTMCHUTIJIMHBI (MOIYJIS)

MOJYJIb TEMATHUYECKOI OBPABOTKH 1 JEIIA®PUPOBAHUS JAHHBIX
JTNCTAHIIMOHHOT O 30H/IMPOBAHMS
«B1.B.02.]1B.02.01 TIPUMEHEHUE JAHHBIX TUCTAHIIMOHHOTO 30HINPOBAHMUSI
JUISI OLIEHKY OKPY/KATOIIEN CPE/IbI»

YpoBeHb BhICIIET0 00pa3oBaHUs: OakajJaBpuaT

Hanpasnenue noarorosku: 21.03.03 ['eone3us u TUCTaHIMOHHOE 30HAMPOBAHUE

Hampasnennocts(nipoduiib) moaroroBku: MccienoBanue NpupoOIHBIX pECYPCOB METOAAMHU
JMCTaHIIOHHOTO 30HAMPOBAHUS

KBanudukamnms (cTerneHs) BEITYCKHUKA: OaKaJaBp
®dopma oOyueHHUs: OUHAs
I'og Habopa (mpuema Ha obyuenwue): 2025

Cpox nosrydeHust 00pa3oBaHuUs: 4 rona

O0beM: B 3a4ETHBIX SIUHUALIAX: 2 3.€.
B aKaJIEMUYECKUX Yyacax: 72 aK.4.

MockBa, 2025
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Pa3padoruukmu:
3aBenytrommii kadenpoit KocMmueckoro MOHUTOPHHTA M SKOJIOTHH,
1.H., ipodeccop Manunuukos B. A.

JlotieHT kadeapsl ASPOKOCMHUYECKUX ChEMOK, K.T.H., T0oIleHT [lomos
C.M.

Pabouas mporpamMma IMUCHMIUIMHBI (MOIYJsI) COCTaBI€Ha B COOTBETCTBUH C TpeboBaHusmu OI'OC
BO no mwnanpasnenuto mnoarotroBku 21.03.03 Teome3us W JUCTAHIIMOHHOE 30HAMPOBAHUE,
YTBEPKJACHHOTO MpukazoM Munooprayku ot 12.08.2020 Ne 972

CormnacoBaHue U yTBEPKACHUE

Ne | Monpasaenenne OTBeTCTBEHHOE BUO Busa Jlara, IpoTOKOII
JIALIO (Ipu HaNMUYUN)
1 Teonesuuecknit | [Ipencenarensb ITonosues O. B. Paccmorpeno | 18.03.2025, Ne 2
(baxysbrer y4EHOTO COBETa
¢axynbTera
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Conepxanue
1. Lenp u 3amaun 0OCBOCHUSI TUCIIMIUIAHBI (MOTYJIS)

2. I[lnanupyemsble pe3yabTaThl 00yUeHUs MO JUCIUILTUHE (MOIYJIIO0), COOTHECEHHBIE C
IUTAHUPYEMBIMH pe3yJabTaTaMu OCBOCHUS 00pa30BaTeIbHON MPOrpPaMMBbI

3. Mecto mucuumiausbl B cTpykrype Ol

N

. O0beM TUCIMIUIMHBI U BUBI YI€OHOU pabOTHI
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. Coneprxanue AUCHUTIINHBI
5.1. Paznensl, TeMBI TUCHUMILIMHEI ¥ BHALI 3aHITHI
5.2. ConepxaHue pa3aesioB, TeEM AUCITUIUTHHBI U (POPMBI TEKYIIIETO KOHTPOJIS
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7. O1eHOYHbIE MaTepUAIIbl TPOMEKYTOUHOM aTTECTAI[UU
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9.4. O60opynoBaHKE U TEXHUYECKHUE CPEACTBA OOYUCHUS

10. MeToauveckue yka3aHus IO OCBOCHHIO JUCITUTUTMHBI (MOJTYJIS)
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1. Heab 1 3a1a4um 0CBOEHMSI TUCUMUIIIMHBI (MOLYJIs1)

Llenb oOcBOeHHMS AMCUUIUIMHBI - siBiIseTcs (opmMupoBaHMe 3HAaHUA OO0 OCHOBHBIX
HaIpaBJIEHUAX MPAKTUYECKOTO MCIIOJIb30BAaHUs IaHHBIX cucteM /[33, udyueHue BUIAOB IPUKIATHBIX
3aja4y, pelIaeMbIX C TNpUMEeHeHHueM MAaHHbIX J133, mnonydeHune HEoOXOAWMBIX HABBIKOB IS
CaMOCTOSITENIbHOW paboThl C JAaHHBIMH, MOJTYYa€MBIX C TOMOIIBIO  CHUCTEM JUCTAHLIMOHHOTO
30HAMpoBaHMs 3emin ¢ ucnonb3oBaHueM ['MC  TexHONOruii, mNO3BOJAIOIIUX OCYLIECTBUTH
¢dbopmupoBanue 00mIETPOPECCHOHANBHBIX U MPO(PECCHOHATBHBIX KOMIIETEHIIHH, OMPEISISIFOIINX
TOTOBHOCTB U CIIOCOOHOCTH 0akajaBpa K MCHOIb30BAHUIO TEOPETHUUYECKUX 3HAHUM M METOANYECKUX
MIPUEMOB, MO3BOJISIIOIIUX MPUMEHSATh METOABI MPUOOPETEHHS, IPEACTABICHUS U 00paOOTKH TaHHBIX
JTMCTAHIIMOHHOTO 30HIUPOBAHMA, & TAKXKE BBIPAOOTKU y CTYIACHTOB OCHOB €CT€CTBEHHOHAYYHOTO
MHUPOBO33peHus; popMupoBaHue nNpodheccuoHaIbHBIX KOMIIETCHIIUH, ONPEIENAIONMX TOTOBHOCTD U
CrocoOHOCTh 0akanaBpa K HCIOJNb30BAaHHIO OCHOB (YHIAMEHTAJIBHBIX 3HAHUHM JUISL H3Y4YCHUS
OOIIEMH)KEHEPHBIX U CIHEIHAIbHBIX MPUKIATHBIX M TEXHUYECKHUX IHCLUUIUIMH; CIOCOOHOCTH K
(GOpMHPOBAHUIO  €CTECTBEHHOHAYYHOM  KapTUHBI  OKPY)KAIOLIETO HAac MHpPA, OCBOCHUIO
TEOPETUYECKOTO MaTepuasia, METOJOB pEIleHUs (U3MUECKUX M TEXHUYECKHX 3a]a4, HaBBIKOB
CaMOCTOSITENIbHBIX SKCIEPUMEHTAIBHBIX UCCIICAOBAaHMM 3a/1a4 B PO eCCHOHANBHOM cdepe.

3ajauu U3y4eHUs TUCIUILIAHBL
- ®@opmupoBaHue yrimyONeHHBIX 3HAHMM 00 OCHOBHBIX THmax cucteM J[33 M xapakTepuCTHKax
MIPEIOCTABIIEMbIX HMH JIaHHBIX, WM3YY€HHE IIMPOKOrO CIEKTpa BUJOB MPHUKJIAJHBIX 3aj]ad,
pelaeMbpIX ¢ IpUMeHeHueM naHHbIX J[33, OcBOEHME METONOB M TEXHOJOIMH  TeMaTH4eCKOU
aBTOMAaTH3MPOBAHHOW 00paboTKuU naHHbIX [133;

- OCBOGHI/IG HAaBBIKOB BJIaJACHUA (bYHI[aMeHTaHLHBIMI/I npuHuImaMu "W MCETOAAMU PCIICHUA
HAYYHO-TCXHUYCCKUX 3a/la4; HABBIKOB IO NMPUMCHCHUIO JAHHBIX TUCTAHIIMOHHOI'O 30HAUPOBAHUA K
rpaMOTHOMY HAy4YHOMY aHaJHM3y CHTyalluid, ¢ KOTOPHIMU OakajaBpy TMPHIETCS CTaJKUBAThCSA HpPU
CO31aHUU UJIN UCIIOJIb30BaHUNU HOBOM TEXHUKU U HOBBIX TGXHOHOFHﬁ; OCBOCHHEC OCHOBHBIX MECTOA0B
148 TGXHOHOFHﬁ, MO3BOJIAOMIUX OCYIICCTBIIATE PCUICHUA COBPEMCHHBIX U IICPCIICKTUBHLIX HAYYHBIX U
TCXHHUYCCKUX 3aaa4,

- [TomydeHnre KOMITETEHIIUM, TTO3BOJISIONINX UCTIOIB30BaTh JJaHHbIE JUCTAHITMOHHOTO 30HIUPOBAHUS
00 OKpy>KaroIiei cpepl I PEIICHUs] HAyYHbIX W CICIHATBHBIX MPUKIATHBIX TEXHUYECKUX 3a71a4;
CIOCOOHOCTh K (DOPMUPOBAHHMIO KOCMHYECKOTO MOHUTOPHHTA OKPYXAIOMIEH HAC CPE/lbl, OCBOCHUIO
TEOPETHYECKOTO MaTrepuajia, METOIOB DPEIICHHUS TEXHUYECKUX 3a]ad, HABBIKOB CaMOCTOSATEIbHBIX
AKCIIEPUMEHTAIILHBIX HCCIICIOBAHU;

- ®opMUpOBaHUE YMEHHUI IPUMEHSTH MOJTYYCHHBIC 3HAHUS B IPAKTUICCKON JCSITCIIBHOCTH, PEIIaTh
MPaKTUYECKUE 3aJlaudl  TIOBCEIHEBHOM >KM3HHU, oOecreueHusi 06e30MmacHOCTH COOCTBEHHOW JKU3HH,
paIlMoOHAIBLHOTO TPUPOAOIIOIB30BAHUS ¥ OXpaHbl OKPYXKAIOMIEW Cpelbl, W BO3MOXKHOCTH
MPUMEHEHHUS 3HAHWN TPU PEIICHWH 3a/a4, BO3HUKAIOIIUX B TOCIEAYyIONEH MpodheCcCHOHAIbHON
JeSATeIIbHOCTH. .

2. IInanupyemble pe3yJbTaThbl 00y4eHHs 0 JUCHHUILINHE (MOIYJII0), COOTHECEHHBIE C
IUIAHMPYEMBbIMH pPe3yJ1bTaTaMH OCBOCHHS 00pa30BaTeIbHOM MPOTrpPaMMbl

Komnemenyuu, unouxamopul u pesynvmameol 00y4eHus.

I1K-7 CnocobeH BBIMOIHATH TEXHOJIOTMYECKUE OTEPALMU MO0 CO3JaHUI0 KOCMHUYECKHX MPOIYKTOB U
OKa3aHUI0 KOCMMUYECKHX YCIYT Ha OCHOBE MCIIOJIb30BaHUs JaHHbIX /(33

[IK-7.1 BpbinmogHeHue omepanud IO MOArOTOBKE IJIJaHa KOCMHUYECKOM ChEMKH, MPUEMY U
BOCCTAHOBJICHUIO XapaKTEPUCTHK (IEpBUYHOM 00padoTke) manubIx /33

3namu:
[1K-7.1/383 OcHOBBI TeMaTHueCcKOl 00paboTKu U nemudpupoBanus gaHHbIX J133
Ymemns:

[1K-7.1/YM3 BoINONHATH OLIEHKY KadecTBa MH(POpPMAIIUU, a TaKke 00pabOTKy JaHHBIX
JMCTaHITMOHHOTO 30HIUPOBAHUS
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Braoems:

I1K-7.1/HB1 HaBbikamu IpakTHYECKOTO MCIIOJIb30BaHUS criennanu3upoBanaoro [10 as
nepBUYHON 00paboTku naHHbIX J133

[1K-7.2 BpITIONHAET TEXHOJOTHUECKHE Omepamuu 1o (POoTOrpaMMETpUUYEcKoll 00paboTKe
naaabix /133

3Hamo:

[1K-7.2/3u1 Bunpl u XxapakrepucTuku n1aHHbIX /(33

Ymems:

[1K-7.2/Ym1 TIpoBonuTh UcTIpaBieHNE TEOMETPUICCKUX NCKKEHUN qaHHBIX [133
Brnaoems:

[1IK-7.2/HB1 HaBrlkaMu  HMCIOJIB30BaHUA CIEIMATU3UPOBAHHOTO 10 U1
TEOMETPUYECKON KOPPEKLIMH TaHHBIX [[33

[1K-7.3 Bemomnuser aemmdprupoBaHie MaTEPHAIOB KOCMUYECKON ChEeMKH
3namo:
[IK-7.3/3ul Merogsl ¥  ajaroOpuTMbl  aBTOMATHU3UPOBAHHOTO  JEIIU(PUPOBAHUS
A’POKOCMHUYECKUX N300parkeHHH
Ymemo:
[IK-7.3/¥Ym1l  OcymecTBiaTh  KOMIUIEKC ~ pabOT 1O  aBTOMaTH3UPOBAHHOMY
e GpPUPOBAHUIO aDPOKOCMUYECKUX U300paKeHHUI
Braoemy:

[1K-7.3/HBl HaBblkamMu aBTOMAaTU3MPOBAHHOTO JEMIM(PPUPOBAHUS AIPOKOCMUUECKHX
U300paKeHUIA

[1K-7.4 Co3naer TemaTnueckue HHGOpMAIIMOHHBIE TPOAYKTHI Ha OCHOBE JaHHBIX /133
3namu:
[1K-7.4/3u11 MeToasl TeMaTn4yeckoit 00paboTKH adpOKOCMHUYECKOM HH(pOpMAIUn
Ymemns:
[IK-7.4/Ym1  OcymiecTBisiTh KOMIUIEKC pabOT 10  CO3MaHMIO0  TEMaTHYECKUX

UHQOPMAIMOHHBIX  TPOIYKTOB HA OCHOBE HCIOJB30BAaHUS  AdPOKOCMHUECKHUX
N300paKeHUN

Braoems:
[1K-7.4/HB1 HaBbikamu pabOTHI B CHCTEMAaX TeMaTHUECKOH 00pabOTKH M aHaIM3a

[MIK-12 CnocobeH BBIMONHATH TEXHOJIOTUYECKUE OIEpaIlyl IO IOATOTOBKE MPEIIOKECHUN s
MIPUHSATHUS PEIICHUS], B TOM YHCJIE HA OCHOBE PE3YJIbTaTOB KOCMUYECKOH ESITEIbHOCTH

[IK-12.1 ®opmupyeT u HampapisieT 3allpoChl Ha MPEAOCTABICHHE AaHHBIX (MH(POpMAIUN),
MOJly4YaeMbIX Ha OCHOBE HCIIOJIb30BAaHUSI pE3yJIbTaTOB KOCMHUYECKON JEsTeNbHOCTH, B
MH(OPMAIIMOHHO-aHAIMTUYECKUE K MOHUTOPUHIOBBIE CUCTEMbI Pa3IMYHbIX YPOBHEH

3namo:

[IK-12.1/383 ®opmatsl, CcTaHIApThl M THIBI NPEAOCTaBIAEMBIX JaHHbIX [J133

(onTHYeCKUE, paAHOIOKAIIMOHHBIE, METAJaHHBIC)

Ymemo:

[IK-12.1/YM3 Ananmu3upoBaTh 3a7add OIEHKH OKpPYXKaloleH cpeapl U OINpeaesaTh

HEOOXOMMMBIC JUIsi WX PEHICHUS XapaKTepUCTUKH naHHbIX J[33 (Tum cheMkw,
paspelieHre, NepuoJUIHOCTh, IIOKPHITHE)

Braoems:

[1K-12.1/HB4 Mertonamu ¢Qopmanu3anuu MOTPEOHOCTH B JAHHBIX JJIA PEIICHUS
KOHKPETHBIX 3KOJIOTHYECKHX 3a/1ad
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[1K-12.2 Boinonsaser cOop, MEpBUYHYIO OOpabOTKY, CHCTEMAaTH3allMIO, KAaTaJIOTH3aLHUI0 H
BU3YaJU3aIHIO JAaHHBIX (MH(POPMALIUH), TIOJIyYEHHBIX HA OCHOBE HCIOJIb30BAHUS PE3YNILTATOB
KOCMUYECKOH IeATETbHOCTH U PE3YJIBTaTOB UX 00pabOTKU

3namu:
[1K-12.2/3u2 CoBpeMeHHbIE CpeICTBAa BU3yaATU3AIMH MPOCTPAHCTBEHHBIX TAHHBIX

Ymemns:

[1K-12.2/¥m1 PaGorate ¢ wuHGOPMAIIMOHHBIMA CHCTEMaMH, B TOM 4YHCIE C
reonH(pOpMaIMOHHBIMHU

Braoemy:

[MIK-12.2/HB1 BBHIMONHITH TEXHOJOTUYECKHE OMEPAIMU IO MOATOTOBKE MPEJIOKEHUN
JUIsl TIPUHATHS pEIICHUs, B TOM 4YHUCJIE Ha OCHOBE pE3yJbTaroB KOCMHYECKOU
NEeATEILHOCTU

[T1K-12.3 BeImonHseT KOMIUIEKCHBIN aHAIN3 JaHHBIX (MH(OPMAIIMH), TTOJTYyYESHHBIX HA OCHOBE
MCIIOJIb30BaHUS PE3yJIbTaTOB KOCMUYECKON JesITEIbHOCTH

Suame:

I1K-12.3/382 MeTonoB KOMIUIEKCHOM KOJTHYECTBEHHOM OLIEHKH COCTOSHHS SKOCHCTEM, B
TOM YHCJIE C UCTIOIB30BAHUEM aKTYaJbHBIX MaTEPHAIOB a9POKOCMHYECKONU ChEMKH
Yuemo:

[MK-12.3/Ym2 [IpoBOAUTH CTATUCTUYECKUI U TeMaTUYECKUI aHanu3 qaHHbiX /133
Brnaoems.:

I1K-12.3/HB2 HaBbik paboThl ¢ mporpaMMHO-UHCTpyMeHTanbHbIMU cpenctBamu [UC,

00eCTIeYNBAIONIUMH KOMITJIEKCHYIO Te000paboTKy M KapTorpapuueckoe MpecTaBiIeHue
PE3yNbTaToOB aHAIN3a U MPOTHO3a COCTOSHUS MPUPOTHBIX PECYPCOB

[IK-12.4 ®opmupyer HaOOpP BO3MOXKHBIX BapHAaHTOB PEIICHHS HAa OCHOBE HCIIOIB30BaHUS
PE3yAbTaTOB KOCMUYECKOH IeATeIbHOCTH

3name:
[1K-12.4/3u3 Metoap! ananu3a qanHbix [[33 mis pemeHnst OTpacieBbIX 3a/1aq
Ymems:

[1K-12.4/YM2 AnantupoBaTh KOCMHUYECKHE [@HHBIE TOJ TMOTPEOHOCTH pPa3IUYHBIX
oTpaciei

Braoems:

[IK-12.4/HBS Merogamu nemmdpupoBaHUs CHUMKOB ISl OLIEHKH PECYPCHOTO
MOTEHIIMAJIA TEPPUTOPUI

IIK-15 Criocoben pa3pabarbIBaTh IIPOEKTHYIO IIPOAYKIIHIO o pe3ynbraTtam
WH)KEHEPHO-TEXHUYECKOTO IIPOCKTUPOBAHHUS

ITK-15.1 Pa3pabarbeiBaeT 1 opopmMIIsIeT IPOSKTHBIC PEIICHHS
3namo:
[IK-15.1/3u6 MeTomonorui0 MPOSKTUPOBAHUS M JKU3HEHHBIM LUKI TPOEKTOB,
UCIOJIB3YIOINX AaHHble /(33
Ymemo:
[1K-15.1/YM6 AHanmu3upoBaTh SKOJOTHYECKHE TpoOieMbl W (HOpPMYITHpOBaTH IEIH
MPOEKTHBIX PEUIEHUN C UCTI0JIb30BaHUEM NoTeHIrana /(33
Braoemy:

[1K-15.1/HB6 HaBbikamu paboThl co crienuanu3upoBanibiM 10 a1t mpoekTupoBaHus u
o(opMIIeHUsT JOKYMEHTAIINH
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[IK-15.2 MogenupyeT [Uisi TPOEKTHBIX IeNed W JUisi OOOCHOBaHUS HAIS)KHOCTH H
0e30macHOCTH OOBEKTOB

3namo:

[TK-15.2/384 MeToasl MaTEMaTHYECKOTO M KOMIIBIOTEPHOTO MozearupoBanus B /133
Ymemu:

[1K-15.2/YMm4 Pa3pabarbiBaTh MOEIH U1l HPOCKTHBIX 1€l Ha OCHOBe JaHHbIX J[33
Braoemy:

I1K-15.2/HB3 Cneunanuszuposanusim 110 i mogenupoBanus ganubix /133

[TK-15.3 ComtacoBbIBaEeT M MPEACTABISIET TPOCKTHYIO MPOLYKIIHIO
3Hamo:

MK-15.3/3u1 OcHoBHBIE BUABI U CHOCOOBI JUCTAHIIMOHHOTO 30HAMPOBAHHS H
XapaKTePUCTUKHU (POPMHUPYEMBIX C UX MTOMOIIBI0 CHUMKOB U M300pakeHni

Ymemns:
[1K-15.3/YM4 BeimonasaTh paboThl 110 00paboTKe a9pOKOCMHUUYECKON HH(OpMAITIH
Braoems:

[1K-15.3/HB2 HaBbikamu mpe3eHTallMd TPOCKTHOW TMPOAYKIIMA C HCIOIb30BaHUEM
['C-texnonoruii (QGIS).

3. Mecto aucuumimabl B cTpykrype OII

Hucuunnuna (monyns) b1.B.02.J1B.02.01 «IIpuMeHnenue AaHHBIX TUCTAHIIMOHHOTO 30HIMPOBAHUS
JUISL OIIEHKH OKPYXKAIOIIeH Cpeapl» OTHOCHTCS K (OPMUPYEMOM ydaCcTHHUKAMHU 00pa3oBaTelbHBIX
OTHOUICHUH YacTH 00pa30BaTeIbHON MPOrpaMMBbI U H3ydaeTcs B cemecTpe(ax): 8.

B nmpomecce wu3ydeHHMs JOUCHMIUIMHBI CTYAEHT TOTOBUTCA K PpEUICHMIO THUIIOB  3ajad
npodeccuoHaIbHON  AesTenbHOCTH, mnpeaycMmorpeHHbix @OI'OC BO wu  obOpasoBarenbHO
MPOTPaMMOii.

4. O0beM TMCHUIIMHBI (MOXYJISAA) U BUAbI y4eOHOIl padoThI
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8 cemectp 72 2 |24 |12 | 36 3auer
Bcero 72 2 24 | 12 | 36

5. Conepxxanue 1M CUUILTAHBI (MOLYJI5)
5.1. Pa3gennl, TeMbl AMCUUILIMHBI M BUABI 3aHATHH
(4acel MPOMEXYTOYHOM aTTECTALIMU HE YKA3bIBAOTCSI)

3aHATHUSA
HATUA

ast pabora
)C3YJIbTAThI
1€CEHHBIC C
CBOCHUA
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HaumenoBanue paznena, TeMbl

Bcero

JlexunoHHEIE 3a

CaMoCTOSTENRH

pe3yJibTaTaMu O

[Lmanupyemsie |
00yd4eHHs, COOTI
IPOrpaMMbI

Pa3nea 1. TeopeTnueckne
OCHOBBI M TEXHOJIOTHYECKUH
MK padoTsl ¢ 1anabiMu 1133
U1l OLEHKHU OKPY:KarlIei
cpeabl

— | JlJaGopaTopHbIe

6

[N

4

Tema 1.1. Llenu u 3a1a4m OIEHKH
COCTOSIHMSI OKPY>KAIOLIEH CPeIbl

12

Tema 1.2. CoBpeMeHHbBIE MTOAXOAbI
K pabote ¢ qanabiMu J[33 s
OILICHKH COCTOSIHUSI OKPY’Karotei
cpelbl

12

Tema 1.3. HanmpaBnenus pa3BuTus
MH(POPMALMOHHBIX TEXHOJIOTHUH,
HEOOXOIMMBIX [T pabOTHI €
JTaHHBIMU U ipoaykTamu /133

12

Tema 1.4. I[Ipouenypsl
TEXHUYECKO 00paboTKU
U (POBBIX U300pAKEHUI

12

I1K-7.3

[IK-7.4
IK-12.1
I1K-15.2
[IK-15.3

Pasznea 2. [lpuxkiaaanoe
HCNoJib30BaHue JaHHbIX /133
AJIsl MOHMTOPHUHTA,
NPOTrHO3MPOBAHMSA M AHAJIN3A
Ype3BbIYANHBIX CUTYalUil

24

12

Tema 2.1. Ucnionp30Banue JaHHBIX
133 u3 kocmoca 111 TPOTHO3HOTO
MOJICITUPOBAHUS IKOJIOTHIECKOM
00CTaHOBKH

12

Tema 2.2. Ucnionp30Banue JaHHBIX
J33 n3 kocmoca 1151 OLICHKH
3arpsI3HEHUS OKPYKAIOIIEH CpeIbl

12

I1K-7.1
I1K-7.2
I1IK-12.2
IIK-12.3
I1K-12.4
ITK-15.1

Hroro

72

24

12

36

5.2. Conep:xkaHue pa3aesioB, TeM JMCHMILIMH U (JOPMBI TeKyIero KOHTPOJIA

Pazoen 1. Teopemuueckue 0CHO8bl U MEXHONO2UYECKU UWUKI padomsl ¢ Ooanuvimu /]33 0aa

OUeHKU OKpydcarouieil cpeobl

Tema 1.1. L{enu u 3a0a4u oyeHKU COCMOAHUSL OKpYHcaroujeli cpeovl

Nudopmarnmonnas u skoHoMu4deckas 3GPeKTHBHOCTh UCTIOB30BaHM MaTeprayioB /(33 mist onleHKH
COCTOSIHMSI OKpy»Karormie cpenbl. OCOOCHHOCTH HWCIONBb30BaHUs MaHHBIX [[33 st mpoBeneHus
MOHHUTOPHHTA OT/AEIbHBIX KOMIOHEHTOB OKPY KaIOUIeil cpebl.

Texymuii KOHTPOJIb

Bun (hopma) konTpoms

TectupoBanue
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Tema 1.2. Cogpemennvie nooxoowsl k pabome ¢ danHvimu /{33 01151 oyenKu cocmosnus oKpyxcaouyell
cpeovi

XapaKTepHbIH «KU3HEHHBIA UKD CITyTHUKOBOW MH(pOpPManu B HH(POpMAIIMOHHBIX cucTemax J[33.
«Tpapuumonnas», «CospemenHas» u «llepcrekTuBHas» cxembl paboThl ¢ JaHHBIMU /33 B HayuHBIX
IIPOCKTax.

Texyuuii KOHTPOJIb

Bun (hopma) koHTpOIIs

TecTtupoBanue

Tema 1.3. Hanpasnenus pazeumusi UHGOPMAYUOHHBIX MEXHON02UL, He0OXO0OUMbIX 015 pabomuvl ¢
oauHbIMU U npodykmamu /{33

[IpenBaputenbHass U TeMaTU4eckas OOpaOOTKHM KOCMHMYECKUX H300paxKeHUH. YpOBHH 00pabOTKH
JTAHHBIX IUCTAaHIIMOHHOTO 30HANPOBAHMUS.

Texymui KOHTPOJIb

Bun (hopma) konTpoms

TectupoBanue

Tema 1.4. Ilpoyedypsr mexuuueckoi 00pabomku yughpoesvlx uz00paxceHut

KomnbioTepHoe aemm@pupoBaHre MHOTO30HAIBHBIX KOCMHYECKHMX M300paxkeHuil. OOmas
TEXHOJIOTHUYECKasi CXeMa MOoITy4eHusI HH(POPMAIIMOHHOTO MPOAYKTA 10 1aHHBIM J[33.

Texymui KOHTPOJIb

Bun (hopma) konTpoms

TectupoBanue

Pazoen 2. Ilpuknaonoe ucnonv3oseanue oannvix /[33 011 MOHUmMOPUHZA, NPOZHOZUPOBAHUA U
aHanu3a upe3evlualinblX CUMYyayuil

Tema 2.1. Hcnonvsosanue oannvix 33 uz kocmoca 071 npOSHO3H020 MOOENUPOBAHUSL IKONOSUYECKOLL
06cmano8Ku

OnbiIT npumeHeHust JaHHbIX JI33 mpu NPOM3BONCTBE CYAEOHBIX HKOJIOTHYECKHX HKCIEPTHU3.
Kocmuyeckuii Tonorpaduyeckuii MOHUTOPUHT CEBEPHBIX TEPPUTOPHUH.

Texymui KOHTPOJIb

Bun (popma) konTpoms

TectupoBanue

Tema 2.2. Hcnonvzosanue oanuwix /[33 uz kocmoca 0ns OYeHKU 3a2pa3HeHusi OKpyscaroujell cpeovl

Hcnonb30BaHNEe KOCMHUYECKHX M300pakeHUH 3eMJIH IJisi U3y4YEeHHUS COBPEMEHHOH IeOIMHAMHMKH U
BYJIKAHMYECKOHN akTMBHOCTU. KocMHUECKMII MOHUTOPUHT M IPOTHO3UPOBAHUE OINACHBIX SIBICHUN U
Ype3BbIYAHBIX CUTYALUN.

Texyuuii KOHTPOJIb

Bun (hopma) koHTpOIIS

TecTtupoBanue

6. Ilopsanok nmpoBeeHusI MPOMEKYTOUHOM aTTeCTALUMN
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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, 8 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

Pazoen 1. Teopemuueckue 0CHO6bI U MEXHONO2UYECKUI WUKA padomuvl ¢ Oannvimu /]33 Ona
OUEHKU OKpYydtcalouet cpeovl
Konmponupyemvie /K IIK-7.3 I[IK-7.4 IIK-12.1 [IK-15.2 I[IK-15.3

Tema 1.1. lenu u 3a0auu oyenKu coOCmMosHUsL OKpyHcaroueli cpeovl
®dopMa KOHTPOJISI/OTIICHOYHOE CPeAICTBO: TecTrupoBaHue
Bonpocsi/3ananus:
1. YTo noHMMaeTcs o OLEHKOW COCTOSHUSI OKPY KaroIe cpeibl?

Tema 1.2. Cogpemennvie nooxoowsl k pabome ¢ danHvimu /{33 01151 oyenKu cocmosnus oKpyxcaouyell
cpeovi

dopMa KOHTPOJISI/OTICHOYHOE CPeAICTBO: TecTrupoBaHue
Bonpocsi/3ananus:
1. TpaguuuoHHas cxema paboThl C JaHHBIMH TUCTAHIIMOHHOTO 30HIUPOBAHUSI.

Tema 1.3. Hanpasnenus pazeumusi UHGOPMAYUOHHBIX MEXHON02UL, He0OXO0OUMbIX Ol pabomul ¢
oauHbiMU U npodykmamu /{33

®dopMa KOHTPOJISI/OIICHOYHOE CPeACTBO: TecTrupoBaHue
Bonpocsi/3ananus:
1. YpoBHU 00pabOTKH JaHHBIX JUCTAHIIMOHHOTO 30HAUPOBAHMSL.

Tema 1.4. IIpoyedypwvr mexnuueckoi 06pabomku yupposvix u300paiceHull
dopma KOHTPOJIs1/0LIEHOYHOE CpeIcTBO: TecTupoBaHue
Bomnpocwi/3ananus:

1. Ilpouienypsl TEXHUYECKOH 00pabOTKH LU(POBBIX H300paKEeHU I

Pazoen 2. Ilpuknaonoe ucnonv3oseanue oannvix /[33 011 MOHUmMOPUHZA, NPOZHOZUPOBAHUA U
aHanu3a upe3evlualinblX CUMYayuil
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Konmponupyemwie U/IK: I[IK-7.1 IIK-7.2 IIK-12.2 [IK-12.3 [IK-12.4 IIK-15.1

Tema 2.1. Hcnonvzosanue oannwvix /{33 uz xocmoca 0is npocHO3HO20 MOOENUPOBAHUSL IKOLOCUYECKOU
06cmano8Ku

dopma KOHTPOJIs1/0LIEHOYHOE CPeCTBO: TecTupoBaHue
Bomnpocwi/3ananus:
1. Kocmudeckuii Tonorpaduueckuii MOHUTOPUHT CEBEPHBIX TEPPUTOPHIA.

Tema 2.2. Hcnonvzosanue oanuwix /]33 uz kocmoca 0ns OYeHKU 3a2pa3HeHusi OKpyscaroujell cpeovl
®dopMa KOHTPOJISI/OTICHOYHOE CPeAICTBO: TecTrupoBaHue
Bonpocsi/3ananus:

1. Hcnonp3oBaHME KOCMHYECKUX HW300paKeHMH 3eMid Uil W3YYCHHS COBPEMEHHOM
re0IMHaMUKH U BYJIKAHUYECKOM aKTHUBHOCTH.

8. OueHo4YHBIC MaTepHAJIbI IPOMEKYTOYHOM aTTeCTALMHA

8 cemecmp, 3auem

Koumponupyemvie UJIK: IIK-7.1 IIK-12.1 1IK-15.1 IIK-7.2 [IK-12.2 [IK-15.2 [IK-7.3 IIK-12.3
IIK-15.3 IIK-7.4 [IK-12.4

Bonpocsl/3ananus:

1. CocraB 3amad auctaHnuoHHOTO 3oHAMpoBaHus 3emum (/I33) u TpeboBaHus K
KOCMHYECKOH HH(POPMALINHY I UX PEIICHUS.

2. OCHOBHBIG 3Tallbl LICJICBOIO HpI/IMeHeHI/ISI KOCMHUUYCCKHUX CpGI[CTB JAUCTAHIIMOHHOT'O
30HMPOBAHUS 3€MIJIU U3 KOCMOcCa.

3. OcHoBHble HanpasieHus pa3sutus /133 B Poccuun 1o 2025 rona.
4. Kpatkas XxapakTepucThKa MUPOBOM IpynnupoBKu cinyTHUKOB J[33 Ha 2024 rox.

5. CocraB 3amad guctaHiMOHHOTO 3oHmupoBaHus 3emumm (/33) u TpeboBaHus K
KOCMHYECKOH HH(POPMAIINHU I UX PEIICHUS.

6. OCHOBHBIG JTallbl 1ICJICBOIO HpI/IMeHeHI/ISI KOCMHUNUYCCKHUX CpGI[CTB JAUCTAHIIMOHHOT'O
30HMPOBaHUS 3€MIJIU U3 KOCMOCa.

7. Kakoe 1ieneBoe Ha3HAYE€HHE UMEET poccuiickas kocmuueckas cuctema METEOP.
8. Llenn u 3a1a4M OLICHKH COCTOSIHUSI OKpY>Karoleu cpenbl mo marepuanam 1/13.

9. UndopmanmonHass 1 >KoOHOMUYecKas 3PGEeKTUBHOCTh MCIOJIb30BaHUs MarepuainoB 133
IUTSL OLIEHKU COCTOSTHUSI OKPY’KAIOIICH CPEIbl.

10. OcobenHoctu wucHoib30BaHUS AaHHBIX JI33 1y MpoBeAEHUS KOCMHUYECKOTO
MOHHMTOPHHIA OTAEIbHBIX KOMIIOHEHTOB OKPYKAIOLIEH Cpeibl.

9. MatepuaJIbHO-TEXHHUYECKOE H Y4eOHO-MeTOANMYeCKoe ofecrevyeHue TUCIHIINHBI
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9.1. IlepeyeHb OCHOBHOM M JOMOJHHUTEIbHON Y4eOHOH TUTEPaTypPbI

Ocnoenas tumepamypa

1. KynpusinoB A.O. [mo0GanbHble HAaBUTALMOHHBIE CITYTHHUKOBBIE CHCTEMBL: YueOHOoe mocobue. /
A.O. Kynpusios. - MUUT'AuK, 2017. - 76 - TekcT: HEMOCPEACTBEHHBIH.

Jlononnumenvuas rumepamypa

1. HoBble TEXHOJIOTHH JUCTAHIIMOHHOTO 30HAMpOoBaHus 3emiin u3 kocMoca / B. B. I'py3nos, 1O.
B. Konkosckuii, A. B. Kpumronos, A. WM. Kyznps. - HoBble TEXHOJIOIrMM IUCTaHIMOHHOTO
30HAMPOBaHMS 3eMiH U3 KocMmoca - Boponex: Texnocdepa, 2019. - 482 c. - 978-5-94836-502-2. -
Tekcr: snexrponssiit / IPR SMART: [caiit]. - URL: https://www.iprbookshop.ru/93363.html -
PexxuM noctymna: 1o noanucke

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

IIpogheccuonanvruvie 6azvi Oanmbix
He ucnonb3yrores.

Pecypcor « Unmeprnem»

1. https://istina.msu.ru/journals/95065/ - M3Bectust BICIINX y4eOHBIX 3aBeAcHMiA. [eome3uss u
aspoorocremka | UICTUHA - MHTennexryanpHas cuctemMa

2. http://journal-niss.ru/ - Hayunsrii )xypHan «Kocmuueckue anmnaparsl 1 TEXHOJIOTHI»

9.3. IIporpamMHoe oGecnieyeHe U MH(POPMALIMOHHO-CIIPABOYHBIE CHCTEMbI, HCIIOIb3yeMble
MPH OCYLIEeCTBJICHHH 00pPa30BaTeIbHOIO NMpoLecca Mo JUCHUIINHE

Ilepeuens npoepammHozo obecneyeHus
(0bHOBNIeHUe NPOU3BOOUMCS NO Mepe NOSABNIeHUs HOBbIX 8EPCULL NPOSPAMMbL)

He ucnonb3yercsi.

Ilepeuens uHghopmayuoHHO-CRPABOUHBIX CUCEM
(0OHOBIeHUEe BLINONHAENICS €XHCEHEDENbHO)

He ucnonb3yercsi.
9.4. O6opynoBaHue U TEXHHYECKHE CPeACTBA 00yUeHH s

Crienmanu3upoBaHHas J1abopaTopust
NHtepakTBHAs MaHeN b - 1 WT.

10. MeTonnuyeckue yKa3aHusi 10 OCBOEHMI0 TUCHHMILIMHBI (MOTYJIs1)

OcBoenne yueOHOU aucuuIUINHBl «[IpuMeHeHHe MaHHBIX AUCTAHIIMOHHOTO 30HIWPOBAHUS IS
OILICHKH OKPY’KaIolIel cpeapD» MPEeArnonaracT MOCIeI0BaTebHYI0 PadoTy B XOIE€ ayJUTOPHBIX
3aHATUA M CHUCTEMATHYECKYI0 CaMOCTOSTENbHYIO0 MOATOTOBKY. OCHOBHOHM y4eOHBIM TIpoIecc
CTPOUTCSI HAa COYETAHUU JICKIMOHHBIX M NPAKTUYECKUX 3aHATUA. B pamkax caMoCTOSTENbHOU
paboTHI MPEACTOUT U3yUaTh PEKOMEHIOBAaHHYIO JIMTEPATYPY, METOIUYECKHAE PYKOBOJCTBA B 00IACTH
9KOJIOTUYECKOTO MOHUTOPUHIa C MpUMEHEHHWEM JaHHbIX JI33 U TOTOBUTBHCS K MPAKTHUYECKUM
3aHATHUSIM.

JlJis yCIIenTHOTO OCBOEHUS TUCIUIUIMHBI HEOOXOJUMO PETYISIPHO MOCEIIaTh BCE BUIBI YUEOHBIX
3aHATUH, BKIIIOYAs JICKIUH, TA€ 1al0TCsl OCHOBHBIE TEOPETHUECKHUE MOJIOKEHUSI Kypca, U
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NPaKTUYEeCKHE 3aHATHS MO0 TPUMEHEHWIO MaHHBIX J[33 Ui pemeHus KOHKPETHBIX 3a7adq
IKOJIOTUYECKON OIICHKH: MOHHUTOPHHTA COCTOSIHHS aTMOCQEpbI, BOJHBIX OOBEKTOB, MMOYBEHHOTO U
pacTUTENILHOTO TOKPOBA, BBISBICHUS AHTPOIOTEHHBIX HAPYIICHWH, OICHKH TOCIEICTBHIA
Ype3BBIYAHBIX CHTyallMii W JWHAMUKA TPUPOAHBIX MpolieccoB. Bce ydeOHbIE Marepuanbl U
JOTIOJTHUTENBHBIE PeCypChl OyIyT MOCTYIHBI B JIEKTPOHHOW 00pa30BaTeIbHON Cpe/ie YHUBEPCHUTETA,
C KOTOPBIMH CIIEyeT CBOCBPEMEHHO 3HAKOMHUTHCS.

KoHTponb pe3ynsratoB 00Oy4YeHHs OCYIIECTBISICTCS Yepe3 TEeKYIIUH KOHTPOIb M MPOMEKYTOUHYIO
arrectanuto. Ocoboe BHUMaHUE YACNAECTCS COONIONEHHUIO METOAOJIOTHYECKUX TPEOOBAHHM IpHU
00paboTKe M WHTEpHpETai JTaHHBIX, YMEHHIO OOOCHOBAaHHO BBIOMpPATh METOABI aHAIM3A IS
KOHKPETHBIX JKOJIOTMYECKUX 3a/1ad U KOPPEKTHO (POpMYIHpOBaTh BHIBOJBI Ha OCHOBE PE3YJIHTAaTOB
nemmmdpupoBanus. CTYICHTHI, HE BBIIOJHHUBIIUE MPOTPAMMY MPAKTUYCCKUX 3aHATHH W HE
MPOIIEAIINE TEKYIYI0 aTTeCTAIMI0, K UTOTOBOW aTTECTAIMX IO JUCIUIUINHE HE IOy CKAIOTCS.

Onucanue 603modxcrnocmeit uzyuenusn oucyuniaunsl auyamu ¢ OB3 u uneanuoamu

[Tpu HEOOXOAUMOCTH OOYUYCHHSI CTYICHTOB-UHBAIH/IOB U JIUI C OTPAHUYCHHBIMH BO3MOXHOCTSIMU
3M0OPOBBSl  AyJAUTOPHBIC 3aHATHSA MOTYT OBITh 3aMEHEHBl WM JIOMOJHEHBI HM3yYEeHUEM
MOJHOTEKCTOBBIX ~ JIEKUMW, MPE3CHTAlUWi, BHAECO- M  aAyAUOMATEPUATIOB B  JJIEKTPOHHOU
uHpopmanmonHo-oOpazoBarenbHoit cpene (QUOC) ynuBepcureta. MHAMBHIyadbHBIC 3adaHUSA
MOAOMPAIOTCS B Q/IalITUPOBAHHBIX K OTPAaHUYCHUSIM 3I0pOBbs (hopMax (MUCBMEHHO WJIH yCTHO, B
¢dopme mpeseHTanuii). Beibop MeTomoB oOydeHHs 3aBHCHT OT MX TOCTYIMHOCTH JJii MHBIUIOB U
JIUI C OTPAaHUYEHHBIMH BO3MOXKHOCTSIMU 3/10POBbSI.

PaGoyas mporpamma AMCHUIUIMHBI IS WHBATUAOB U JIUI] C OTPAHUYCHHBIMU BO3MOXKHOCTSIMH
30POBBS pa3padaThIBaeTCs MHANBUAYATHHO C YIETOM 0COOCHHOCTEH NMCHUXO()U3NIECKOTO Pa3BUTHS,
WHANBUIYATbHBIX BOSMOKHOCTEH U COCTOSHUS 37J0POBBS TAKUX 00yUYaIOLTUXCS.
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