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

%\; IEKTPOHHOI MOJAMUCHIO «YTBEPXJIAIO»
Cepruduxar: 5387FD2AF5B17FED816FDE9A 1D4973B1 IIpopekrop
Brnanenen: Crenanuenko Anekceii Jleonnnosua A. JI. CternanuyeHKO
JHetictBurenen: ¢ 21.07.2025 o 14.10.2026 15 mas 2026 T

PABOYASI IPOTPAMMA JTMCHUTIJIMHBI (MOIYJIS)
MOJ1Y/Ib ASPOKOCMHUYECKHUX CbEMOK U ®OTOI'PAMMETPUU

«B1.B.03.05 OCHOBbI KOCMWYECKO CHbEMKHW»
YpoBeHb BhICIIET0 00pa30oBaHUs: OakajJaBpuaT

Hanpasnenue noarorosku: 21.03.03 ['eone3us u TUCTaHIMOHHOE 30HAMPOBAHUE

Hamnpasnennocts(nipoduiib) moaroroBku: MccnenoBanue NpupoOIHBIX pECYPCOB METOAAMHU
IMCTaHIIOHHOTO 30HIMPOBAHUS

KBanudukanus (cTerneHsb) BHITYCKHUKA: OaKaJaBp
®dopma oOyueHHUs: OUHAs
I'on Habopa (mpuema Ha oOydenue): 2026

Cpox nosrydeHust 00pa3oBaHuUs: 4 rona

O0beM: B 3a4ETHBIX SOAUHUALIAX: 2 3.€.
B aKaJIEMUYECKHUX Yyacax: 72 aK.4.

Mocksa, 2026
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Pa3padoruukmu:
JlotieHT kadeapbl ASPOKOCMHUYECKUX ChEMOK, K.H. ANTHIHOB A. E.

Pabouas mporpamMma ITUCHMILIMHBEI (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

ComnacoBaHue U yTBEPKACHUE

Ne |TMonpasaenerne OTBeTCTBEHHOE DUO Busa Jlara, mpoTOKOII
JIALIO (Ipu HaNMUYUN)
1 Teonesuuecknit | [Ipexcenarensb ITonosues O. B. Paccmotpeno | 28.01.2026, Ne
(baxynsrer YYEHOI'0 COBETA 14
¢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

9]

. Coneprxanue AUCHUTIINHBI
5.1. Paznensl, TeMBI TUCHUMILIMHEI ¥ BHALI 3aHITHI
5.2. ConepxaHue pa3aesioB, TeEM AUCITUIUTHHBI U (POPMBI TEKYIIIETO KOHTPOJIS

6. O1eHOYHbIE MaTepUAIIbl TEKYIIIETO KOHTPOJIS

7. O1eHOYHbIE MaTepUAIIbl TPOMEKYTOUHOM aTTECTAI[UU

o0

. Ilopsimok npoBeneHus: MPOMEKYTOUHOM aTTeCTallun

9. MarepualbHO-TEXHHUYECKOE U yUeOHO-METOANYECKOe 00ecieYeHIE TUCIUTUIUHBI

9.1. IlepeueHb OCHOBHO¥ ¥ JIOMIOJHUTEIHLHON YUeOHOM JTUTEPATyPhI

9.2. IlpoeccuonanpHbie Oa3bl JAHHBIX U pecypchl «THTEpHET», K KOTOPHIM 00€CIIEYNBACTCS
JOCTYTI 00yJarOIINXCS

9.3. IlporpammHoe obecriedeHre 1 HHGOPMAITMOHHO-CIIPABOYHBIC CUCTEMBbI, UCIIOJIb3YEMBIE TIPH
OCYIIECTBIIEHUU 00Pa30BaTEIBHOIO MpoIiecca 1Mo AUCHUTIINHE

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)

Ilenb ocBOEHHMS  JOUCHMIUIMHBI - TOMy4YeHHE HNPOPECCHOHAIBHBIX  KOMIIETCHLUH
o0y4aroerocss 1o MCIOJB30BAHUIO PE3YNBTaTOB a3pPOKOCMUYECKUX CHEMOK MOBEPXHOCTH 3eMIIU
Ul IIPOBEICHUS KOMIUJIEKCHBIX ~ MCCJIEIOBAaHUM  MEXAMCUMIIMHAPHOTO  Xapakrepa ¢

UCTIONIb30BAaHUEM KaK JIUCTAaHIMOHHBIX, AHAJIUTUYECKHMX M TEeOMH(OPMAIIMOHHBIX METONOB
HaIIPaBJICHHBIX HA UCCIIEIOBAHUE IIPUPOAHOU CPEMBI.

3&,[[3.‘11/1 HU3YUCHUA NUCHUILIINHBI:

- Iy0OKa OCBEIOMJICHHOCTh, aHaIM3 U 0000I1IeHrne WHPOPMAIUA O TEXHOJIOTHSX HCCIICTOBAHUS
3eMJIM ¥ IJIaHET JUCTAaHIIMOHHBIMH METOIAMH;;

- pa3paboTka U BHEIpEeHHE MH(POPMAIIMOHHBIX TEXHOJOTHI B OOJIACTH a3POKOCMHYECKHX ChEMOK
3emuin U maHeT COJIHEYHON CHUCTEMBI, FeOMH(OPMAIMOHHOTO aHaiHu3a, 00pabOTKH pPEe3yNIbTaToOB
KOCMHYECKOH 1eATeIbHOCTH;;

- UCHIOJIb30BaHUE MAaTeMaTUYeCKUX METOA0B 00padOTKHM, aHAIHM3a U CUHTE3a MPHU MPOECKTUPOBAHUU
U pean3alui CbeMOYHBIX CUCTEM ONTHKO-3JIEKTPOHHOTO M PaMO3IEKTPOHHOTO HAOIIONCHUIA.

2. [Inanupyemble pe3yJbTaThl 00y4YeHHs 10 TUCUUIIMHE (MO1YJ/II0), COOTHECEHHbIE C
IVIAHMPYEeMBbIMHU pPe3y/1bTaTaMU 0CBOeHHs 00pa30BaTe/IbHON NPOrpaMMbI

Komnemenyuu, unouxamopul u pe3yniomamul 00y4eHus

IIK-13 CrocoOeH BBIMOIHATH TEXHOJIOTHYECKHE OIEpalldyd IO CO3JaHHI0 a’po M KOCMHUYECKHX
MPOAYKTOB M OKa3aHUIO YCIyT HA OCHOBE UCMOJb30BaHUs NaHHBIX [[33

IIK-13.1 BpinonHeHue omepanuyd MO MOArOTOBKE IUIaHA KOCMMUYECKOM CBEMKH, NpPUEMY U
BOCCTAHOBIICHHIO XapaKTEPUCTHK (MIEPBUYHOM 00paboTke) nanHbIX /133

3nams:
ITK-13.1/312 XapakTepucTUKu CbEMOYHOH armapaTypbl ciyTHUKOB J133
Ymems:

[IK-13.1/Ym1 Beimonusats nepBuuHyro 00pabotky nanubix /JI33: armocdepHyro u
TE€OMETPHUECKYIO KOPPEKIMIO, BOCCTAaHOBJICHHE TEOMETPUH M PAAUOMETPHUECKUX
XapaKTepUCTUK

Braoems:

I[IK-13.1/HB4 HaBeikamu 00paOoTKHM, aHanmu3a U  OO0OOIICHUS  PE3yaBTATOB
HKCTIEPUMEHTOB U MCCIIEJOBaHUI B COOTBETCTBYIONIECH 001aCcTH 3HAHUI

[1K-13.2 BHIMONHSET TEXHOJOTHMYECKHE omepanuud 1Mo ¢GororpaMmeTpudeckor 00paboTke
JaHabex 1133

3nams:

[1K-13.2/3u1 Buasl u xapakrepucTuku AanHbix /133

Ymems:

[IK-13.2/Ym1 IlpoBoauTh UCTIpaBleHHE T€OMETPHUUECKUX UCKaKeHUH naHHbIX J133
Bnaoemw:

I[IK-13.2/HBl  HaBblkamMu  ucCmonb30BaHUsl  crenuanu3upoBanHoro [0 s
reOMEeTPUUYECKON KOppeKLuu NaHHbIX 133

[1K-13.3 Beimonusier aemudprupoBaHie MaTepragoB KOCMUYECKON CheMKH
3uamo:

[1K-13.3/313 OCHOBEI NUCTAHIIMOHHOIO 30HIUPOBAHUS 3emin, METOEI
nemuGpUPOBAHMS M XapaKTEPUCTHUKHA KOCMUYECKHUX aIllapaToB
Ymemn:

[1K-13.3/YM2 AHanu3upoBaTh U CUCTEMAaTU3UPOBATh 00pabaTsiBaeMyto HH(POPMALIUIO
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Braoems:

[1K-13.3/HB3 HaBbikamu paOOThl ¢ pa3IUYHBIMH THIIAMH MaTEPHAJIOB KOCMHUYECKOMN
CHEMKH JJISl peLICHUS] KOHKPETHBIX 3a/1a4

[1K-13.4 Co3maer Temarnyeckre HHGOPMaIMOHHBIE MPOAYKTH HAa OCHOBE JaHHBIX J[33
3name:

I1K-13.4/3u3 TeopeTndeckue U METOIUYECKHE OCHOBBI PaJMOMETPUUYECKON KOPPEKIHH
U QoTorpammeTpuueckon 00padboTKu naHHbIX J133

Ymems:

[MK-13.4/Ym1  OcymecTBiasTh KOMIUIGKC pabOT 10 CO3AaHHI0 TEeMaTHYEeCKHX
WH)OPMAITMOHHBIX  TPOAYKTOB Ha OCHOBE HCIIOJB30BAHHUS  a’pPOKOCMHUYECKHUX
N300paKeHU

Braoems:
[1K-13.4/HB1 HaBbikamu pabOThI B CHCTEMaX TEMaTHYECKON 00pabOTKH U aHan3a

3. MecTo aucuMiinHbl B cTpykrype OIl

Hucrunmaa (Moxyns) b1.B.03.05 «OCHOBBI KOCMHUYECKOW CHEMKH» OTHOCUTCS K (popmMupyemoit
y4acTHUKaMU 00pa30BaTeIbHBbIX OTHOIIEHUIN YacTu 0o0pa3oBaTeIbHONW MPOrpaMMbl U HU3ydaeTcs B
cemectpe(ax): 6.

B npounecce wu3yyeHMs OUCHMIUIMHBL CTYAEHT TOTOBUTCA K PpEUICHMIO THUIIOB 3ajad
npodecCHOHAIBHOW  AedaTenbHOCTH, mnpenycMmorpeHHbix @OI'OC BO wu  obpazoBarenbHON
IIPOrpaMMON.

4. O6beM aMCUMIIMHBI (MOYJIs1) M BUABI Y4eOHOH padoThI

2
©
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= = = = ) s
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5. Conepxanue 1MCUUILTAHBI (MOLYJIS)
5.1. Pa3gennl, TeMbl AMCUUILIMHBI M BUABI 3aHATHH
(4acel MPOMEXYTOYHOM aTTECTALIMU HE YKA3bIBAOTCSI)
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Pa3gen 1. CoBpemeHnHbIe 1
nepcrneKTHBHbIE METOIbI
AMCTAHIMOHHOTO 30HIUPOBAHUS
3eMuIM U ILIAHET.

36

14

16

Tema 1.1. Cuctems! u anmnaparypa
JUCTAaHIIMOHHOTO 30HAMPOBAHMUS
nanbHero MK-auanasona -
TEIJIOBU30PBHI.

Tema 1.2. AKXTUBHEIE METOIBI
a’POKOCMUYECKUX CHEMOK.

Tema 1.3. Cuctems! u anmnaparypa
JUCTAHIIMOHHOTO 30HAMPOBAHMS
paauo (CBY) nuamazona

Tema 1.4. PJIC 6okoBoro 0630pa ¢
peaIbHOM ¥ CUHTE3UPOBAHHOM
aneprtypoii (PCA)

10

[IK-13.1
I1K-13.2
I1IK-13.3
[1K-13.4

Pa3znen 2. OcHOBBI HABUTAlUH U
pacuet opoOMT KOCMHYECKHUX
JeTateJIbHbIX annaparos /[33.

36

16

14

Tema 2.1. Hocurenu cheMo4yHOM
anmaparypsl s cbeMOoK u J[33

10

Tema 2.2. OCHOBHBIE CUCTEMBI
MIPOCTPAHCTBEHHO-BPEMEHHBIX
KOOpJIUHAT, UCTI0JIb3yeMbIX B AKC
Y aCTpOHaBUTALIUU

Tema 2.3. TpaekTopuu ABUKEHUS
KJIA

Tema 2.4. Tpacca, BbICOTa U
ckopocTh aBmwxkenust KJIA no
opbwure.

Tewma 2.5. Knaccuduxanus opout
tpacc KJIA, skcrutyarupyemsIx
IUISL peIIeHus 3a/1a4

[K-13.2

HToro

72

30

30

12

5.2. Conep:kanue pa3aesioB, TeM JUCHHUILUIAH U (DOPMBI TEKYIIEr0 KOHTPOJIS

Pa3zoen 1. Cospemennsvie u nepcnekmugnsle Memoobl OUCMAHYUOHHO20 30HOUPOBAHUA 3eMIU U

njaanem.

Tema 1.1. Cucmembt u annapamypa OUCMaHyuOHHO20 30HOUposanus OanvHeco HK-ouanaszoua -

menjioeu3sopbol.

®dopmupoBanue temreparypHoro moiss (mois UK u3mydeHus) oObeKTaMu 3€MHOM MOBEPXHOCTH.
Bnusinue pasnuyHbix (akTOpOB Ha XapakTep TEMIEpaTypHOro Mojisi (TerioBasi HHepLus, anb0eno,
TypOylIeHTHBIH OOMEH ¢ aTMOC(EpHBIM BO3IYXOM,
MMOBEPXHOCTH, PACTHTEIBHOCTh). MeTompl | ammaparypa TEIJIOBU3HOHHOHW CHEMKH 3E€MHOU
MoBepxHOCTU. llpuHIUMNUANbHBIE CXEMbl OOpPTOBBIX TEIEBU3MOHHBIX CHUCTEM. TemIoBH30pBI C
ONTHKO-MEXaHUYECKUM U SJIEKTPOHHBIM CKaHHpOBaHHEM. OCHOBHbIE TapAMETPhl U XapaKTEPUCTUKHI

TCIIJIOBU3MOHHBIX CUCTEM. Onpez[eneHI/Ie napaMeTpoOB TCIIJIOBU3MOHHBIX CUCTCM.

Texyuuii KOHTPOJIb

BJI&YKHOCTb,

u  Makpopenbed

Bun (hopma) koHTpOIIS
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PacueTtHo-rpaduueckas padora

Tema 1.2. Axmuenble MemoObl AdPOKOCMUUECKUX CLEMOK.

AKTHBHBIE METOABI AAPOKOCMHUUYECKHUX ChEMOK. JInaapHas (JlazepHas) CbeMKa 36MHOM TOBEPXHOCTH.
[TpuHIMMBI JTA3€PHOTO CKAaHWPOBAHMS 3€MHOW MOBEpXHOCTH. OCOOCHHOCTH OrpaHMUYEHHs] METOJa,
IIPEUMYIIECTBA U HEAOCTATKU.

Texyuuii KOHTPOJIb

Bun (hopma) koHTpOIIS

[TruceMeHHBIM onpoc

Tema 1.3. Cucmemul u annapamypa OUCMAaHyuoOHHO20 30H0uposarnus paouo (CBY) ouanasona

Cucremsbl W ammapaTrypa IUCTaHIIMOHHOTO 30HAupoBaHus paauo (CBY) nuama3ona: maHopam-HbIS
paauosiokaTopsl, paauoniokannonueie cucteMbl (PJIC) OGokxoBoro o030pa ¢ peanpHON U
CHUHTE3UPOBAHHOW amepTypol, CKaTTepoMETphl, paarnoBbicoToMephl. [IpuHumnel noctpoenus PJIC
0030pa 3emHoOM moBepxHOCTH s /133 1 kapTorpadgupoBaHms.

Tema 1.4. PJIC 60oko6020 0630pa ¢ peanvHotli u cunmesuposannoi anepmypou (PCA)

[Mpunmunsr noctpoenust uzodpaxenuss PCA, oOpaborka curHaioB B PCA. Paspemaromas
cro-coOHOCTh M300pakeHuid, momydaembix PCA. Maremarnueckas MOJAENTh CHUMKA (CIICHBI),
nonygaemoro PJIC BO (PCA). 3mepurenbHble U H300pa3UTENbHBIE CBOWCTBA PaIuOIOKAIIMOHHBIX
nzo0paxkennii. Kpurepun onenku cBoiictB PJIC-m3o0paxenuit — BiausiHME penbeda, BIUSHHE
KpUBHU3HBI 3eMin u arMochepHoit pedpakiun. [lemuppoBodHble MPU3HAKK PATHOIOKAIIMOHHBIX
n3o0pakeHnii. Metoabl u criocods! aemmuppuposanus PJIC-uzo0paskeHHiA.

Pazoen 2. Ocnoevl naguzayuu u pacyem opoum KOCMuuecKux iemamenbvHvlx annapamos /133.

Tema 2.1. Hocumenu cvemounoti annapamypuol 015 cbemox u /33

Hocutenn cwhemMounoil ammaparypel mid cbeMoK W JI33: BBICOTHBIE JIeTaTelbHBIE amnmnaparhl,
aspocrarsl, bammuctuaeckue paketsl, UC3, OC, AMC.

Texyuuii KOHTPOJIb

Bun (hopma) koHTpOIIS

[IpakTuueckas padora

Tema 2.2. OcHosHbie cucmembl NPOCMPAHCMBEHHO-8PEMEHHbIX KoopouHam, ucnoav3yemvix 8 AKC u
acmpoHnasueayuu

OCHOBHBIE CHUCTEMBI IPOCTPAHCTBEHHO-BPEMEHHBIX KOOpAMHAT, Hcnonb3dyeMblx B AKC wu
acT-poHaBHranuu. OieMeHTbl HeOecHOW cdeprl. DoOpMynbl CBSI3M KOOPAMHAT B Pa3IHMYHBIX
cucrte-Max. CUCTEMBI U3MEPEHUS BPEMEHM B aCTPOHOMHUHU U KOCMHUYECKOM HaBurauuu. [IpuHImms
U3-MEPEHMSI BpPEMEHU. 3BE3/IHOE, COJIHEYHOE U MECTHOE BPEMSI, UX CBSI3b C JI0JIFOTON MECTA.

Texymuii KOHTPOJIb

Bun (hopma) konTpoms

[TpakTuueckas padora

Tema 2.3. Tpaekmopuu osuxcernusi KJIA
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Tpaextopun nsuxenus KJIA. VopasnseMoe NBMKEHHME BO3AYIIHOIO JIETAaTEIbHOIO ammapara Io
Tpacce. JIBI)KEHHE KOCMHYECKOTO JIETATENIbHOTO amnmapara 1Mo OaTMCTUYECKHM TPACKTOPU-SIM.
Maremarnueckass  Mozenb  HeBosMylieHHoro  jaBwkeHuss KJIA.  KemnepoBbl  31€MeHTHI
H-BO3MYIIICHHOTO JBIDKEHUS. OimunTtuueckoe nBuxkenue. Tumbl opbut KIIA (kpyrosele,
AITUNTHYECKHE, Tapadonuveckue u runepoonudeckue). O0mmas XxapakTeprucTUKa BOZMYIIIEHHOTO U
HEBO3MYILIEHHOTO JIBM)KEHHSI, BEKOBBIC U MEPHOINYECKHE BO3MYILAIOINE (PAKTOPBI, U UX y4eT Hapu
pacuerax 3¢pemepun opoutsl KJIIA. OcnoBHble napameTpsl opout KJIA.

Texymui KOHTPOJIb

Bun (hopma) konTpoms

[TpakTuueckas padora

Tema 2.4. Tpacca, svicoma u ckopocmu osudicernust KJ/IA no opoume.

Tpacca, BeicoTa u ckopocth aBMkeHUs KJIA mo opOure. YueT BIUSHUS SIUIMITHYHOCTA 3€MHOTO
SIUTMIICOUJIA ¥ TTApaMETPOB OPOUTHI Ha KOH(PHUTYpAIMIO TPACCHI U MapaMeTpbl KOCMUYECKOH ChbeMKH
36MHOU IIOBEPXHOCTH.

Texyuuii KOHTPOJIb

Bun (hopma) koHTpOIIS

[IpakTuueckas padora

Tema 2.5. Knaccuguxayus opoum mpacc KJIA, sxcnmnyamupyemsix 015 peulenus 3a0ay

Knaccudukanus opobur tpacc KIJIIA, skcruryatupyembix s pemenus 3amad J[33. Kparaeie
T€OCHHXPOHHBIE OpPOUTHI, COJHEYHO-CUHXPOHHBIE OpPOUTHL. (OCBEIIEHHOCTh TEPPUTOPUU TPU
KOCMHYECKUX CheMKaX. 3aKOHOMEPHOCTHU U3MEHEHUSI OCBEIIEHHOCTH MO Tpacce nosieta KJTA.

Texymui KOHTPOJIb

Bun (popma) konTpoOms

[TpakTuueckas padora

6. IlopsiIoK NpoBeIeHUsT MPOMEKYTOYHOM aATTeCTAIUMN

[Topsimox  mpoBeACHHUS TMPOMEKYTOUHOM aTTeCTalM  perIaMeHTUPYETCsS  JIOKaJIbHBIMU
HOPMaTUBHBIMU aKTaMU YHHBEPCUTETA!
- ITlonoxenuemM o Qopmax, MEPUOTUYHOCTH, MOPSAKE TEKYIIEro KOHTPOJS YCIEBAEMOCTH U
MPOMEXKYTOYHON arrecTanud OOy4aroUIMXCcsi 1O OCHOBHBIM OOpa30BaTENIbHBIM MpOrpammam
BBICIIIETO 00pa3oBaHHs — IporpamMmmam OakajlaBpuara, mporpamMmam CIEeHUalIUTeTa, MporpaMmam
MarucTparypbl B (peaepasbHOM TOCYIapCTBEHHOM OIOIKETHOM OOpa30BaTEIbHOM YUPEKIACHUU
BbICIIEr0 00pa3oBaHusl «MOCKOBCKHI TOCYIapCTBEHHBI YHHUBEPCHUTET T'€0/Ie3UH U KapTorpadumy,
1.6 «Opranuzaius v NpoBeICHUE MTPOMEKYTOUHOM aTTECTALIUI.
- IlonoxeHneM O MOpPSAKE OCYHIECTBIEHHS OOpa30BaTEIbHOTO MPOIECCa, MPOBEACHHS TEKYILEro
KOHTPOJISL YCIIEBAEMOCTHM M IPOMEXKYTOYHOW arrecraluu OOydyalolmuxcsi C MpUMEHEHUEM
AIIEKTPOHHOTO OOy4YeHUs M JHUCTAHIUOHHBIX OOpPa30BaTENbHBIX TEXHOJOTUH B (QeneparbHOM
TOCYJapCTBEHHOM  OIODKETHOM  OOpa30BAaTE€IbHOM  YUPEXKJACHHH  BBICIIETO  OOpa3oBaHUS
«MOCKOBCKHMI TOCYIapCTBEHHBIM YHUBEPCUTET Teofe3nu W KapTtorpadum», m.8 «lIpoBenenue
MPOMEXYTOUHOM aTTectanuu ¢ npuMmeHeHuem S0 u JJOT».

IIpomesicymounas ammecmayus. 3auem c oyeHKou, 6 cemecmp.

Brimonnenne Bcex paboT sBhseTCs 00sA3aTeNbHBIM Ui BceX oOywaromuxcs. CTyaeHTbl, He
BBINOJIHUBIIIKE B TIOJIHOM 00bEME BCe 3TH paboThl, HE IOMyCKaroTcs Kadeapoi K ciade 3auéTa.

Ha 3adere cTygeHT OODKEH NOKa3aTh 3HAHUE COAEPXKAHHS IpeaAMeTa, TEPMHHOJIOTHH, YMEHHE
cBOOOIHO onepupoBath ero. [Ipu moaroToBKe K OTBETY Ha 3a4€Te CTYACHTY Pa3peIIeHO MOIb30BaAThHCS
paboueil mporpaMMoii TUCIMITUIMHBL. Eciu cTyneHT 3aTpyaHsSeTcsl C CaMOCTOSATEIbHBIM U3JI0KEHUEM
Marepuaia, TO IIpernojaBarelb HMMEET MpaBO 3aJaTb €My psJ BONPOCOB, MOOYXIAIOMIUX H
HaINpaBJISIOLUINX CTYACHTOB K ITOJHOMY BBICKa3bIBAaHHIO 110 JAHHOM TeMe B CiIydae.
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7. OnleHOYHbIE MATEPUAJIbI TEKYLIEr0 KOHTPOJIA

Pa3zoen 1. Cospemennsvie u nepcnekmugnsle Memoobl OUCMAHYUOHHO20 30HOUPOBAHUA 3eMIU U
naawnem.

Koumponupyemvie M/[K: 1IK-13.1 1IK-13.2 [IK-13.3 [IK-13.4

Tema 1.1. Cucmemvr u annapamypa OUCMAHYUOHHO20 30HOUpoB8aHus darvheco HK-ouanasoua -
MenaI08U30PbI.

dopma KOHTPOJISI/OTICHOYHOE CpeacTBO: PacueTHo-rpadudeckas padora
Bonpocsi/3ananus:

1. Onpenenenue napaMeTpoB CKaHUpPYIOMIeH cuctemsl J[33 U reomMeTpun OIHOIEMEHTHOTO
Y MHOTO?JIEMEHTHOTO CKAaHUPOBAHUS

Tema 1.2. Axmuenvle MemoObl AdPOKOCMUUECKUX CLEMOK.
®dopma KOHTPOJISI/OTICHOUHOE CpeacTBO: [TnchkMeHHBIN ompoc
Bonpocsi/3ananus:
1. Yto Ha3bIBaeTCs, MapaMeTPOM MPUEMHUKOB U3Ty4eHUs?
2. IlpuBenure ocHoBHbIe mapameTpsl 111 Buaumoro, UK u pagnonnanazona
3. OObsicHUTE TPHUHIUN AeUCcTBUS hoToxumuaeckux [TH.
4. O0bsicHUTE PUHIMIT AeUCTBUS PoTornekTpudeckux I1M.

Pazoen 2. Ocnogvl naguzayuu u pacuyem opoum KOCMu4ecKux iemamenbvHuvlx annapamos /133.
Koumponupyemvie M/[K: 11K-13.2

Tema 2.1. Hocumenu cvemounoti annapamypuol 015 cbemox u /33
dopma KOHTPOJIs/o1leHOYHOE cpeacTBo: [IpakTudeckas pabora
Bomnpocwi/3ananus:

1. Pacuet mapameTrpoB opOutsl KJIA mpu 3aaHHBIX HAYAJIbHBIX YCIOBHUAX BHIBEACHUS.

Tema 2.2. OcHosHbie cucmemvbl NPOCMPAHCMBEHHO-8PEMEHHBIX KoopouHnam, ucnonv3yemvix 8 AKC u
acmpoHagueayuu

dopma KOHTPOJIs/o1leHOYHOE cpeacTBo: [IpakTudeckas pabora
Bomnpocwi/3ananus:

1. Pacuer tpaccel opOutsl KJIA ¢ yuyetom BO3Mymaromux (akTopoB, OmpenereHue
KOOPJMHAT MOJICITyTHUKOBBIX TOUEK HaJUPHOM Tpacchl U npeacTasieHue pacuetos B ['IC

Tema 2.3. Tpaexmopuu osudcenusn KJIA
dopma KOHTPOJIsT/OlleHOYHOE cpeacTBO: [IpakTudeckas pabora
Bomnpocsi/3ananus:

1. IlomroroBka mnomerHoro 3amanug mit ADC ¢ HUCIOIB30BAHMEM HABUTAIIMOHHOIO
xommuiekca DHK-AD "[TPIH".

Tema 2.4. Tpacca, evicoma u ckopocmo 0gudcenus KJIA no opoume.
dopma KOHTPOJIs/o1leHOYHOE cpeacTBo: [IpakTudeckas padora
Bomnpocwi/3ananus:

1. Pacuer ocBemenHocty o Tpacce KJIA u 3KkCIIOHOMETpUUYECKHUM pacdeT AJis BBIIIOJIHEHUS
AKC ¢ opbutst

Tema 2.5. Knaccugpuxayus opoum mpacc KJIA, sxcnmyamupyemsix 015 peulenus 3a0ay
dopma KoHTpoIs1/onieHoUHOE cpencTBo: [lpakTuueckas padora
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Bonpocsi/3ananus:

1. Pacuer ocemennoctu 1o tpacce KJIA u 3KCOHOMETPUYECKUI pacyeT ISl BBITIOJIHEHUS
AKC c opOuTsI

8. OueHo4YHBIC MaTepHAJIbI IPOMEKYTOYHOM aTTeCTALMHA

6 cemecmp, 3auem c oyenKou
Konmponupyemvie /K I[1K-13.1 IIK-13.2 IIK-13.3 I[IK-13.4
Bomnpocei/3ananus:

1. Yro Ha3bIBaeTCs, NapaMeTPOM IPUEMHUKOB U3IIy4EHUS?

[\S}

. IIpuBenute ocHoBHBIe napameTpsl [1M Bunumoro, UK n pagnonuanasona

3. YTto Ha3bIBAETCs, XapaKTEPUCTUKON IPUEMHHUKOB U3JIy4YEHHUS.

I

. IIpuBenute npumepsl xapakrepuctuk [1M Bugumoro, MK u paguoaunanasona

N

. IlpuBenuTe KIaCCUPHUKALNIO TPUEMHUKOB H3ITy4YECHUS
6. O0bsicuuTe pUHLIUT AeicTBHS hoToxummuueckux [TH.

7. OObsicHUTE IPUHLIUT IeHCcTBUA (hoTodIekTpuueckux 1.

[o¢]

. laiTe onpezeseHre Tpacehl JIETATEIbHOIO allapara.

9. YkaxuTe OCHOBHBIE 3JIEMEHTHI HEOECHOM C(ephl.

10. O6BsicHUTE CyTh TOPU3OHTAILHON CHCTEMbI KOOPIUHAT.
11. O6BsicHUTE CYTh SKBaTOPHUATIBHOM CUCTEMBI KOOPIUHAT

12. Tlokaxkxure CBA3b MEXIYy I'OPU30HTAIbHBIMU U SKBATOPUAIbHBIMU KOOPIMHATAMHM TOYEK
HeOEeCHOM Chepsl.

13. Yto Takoe 3BE3qHOE Bpemsi?

14. YTo Takoe MECTHOE U CPEIHEE COTHEUHOE BpeMsi?

15. [Inst yero BBEIM B MPAKTUKY MOSICHOE U IEKPETHOE BPEMSI.
16. Yto Takoe KemepoBa HeBO3MYyIIIEeHHAs opOUTa?

17. Ykaxxute ocHOBHBIE 37ieMeHThI opOouThI KJTA.

18. Pacckaxxute mopsiaok pacuéra HagupHo# Tpacchl KJIA.

19. [aiite onpeneneHue KOOPAUHAT MOJ CIyTHUKOBBIMU Toukamu KJIA.
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20. [aiite pa3BepHyTYI0 Kiaccupukanuio opout u tpacc KJIA.
21. Yro Takoe Bo3myIieHHas opouta KJIA?

22. Yro Takoe nopor uyBctBuTeNbHOCTH 11 B equHMYHOM mosioce yacTot?
A) MakcuManbHBIH ypOBEHb curHaia, kotoperii [11 moxkeT oOpaboTars.
b) MuHuManbHBIE YpPOBEHb CHUTHAJIA B IIOJIOCE, KOTOPBIA ITO3BOJISET HAAECKHO OOHAPYKUTH
U3JIy4YeHHE.
B) Pa3Huiia mex 1y MakCUMalibHBIM U MUHUMAJIbHBIM CUTHAJIOM B TIOJIOCE.
I') Benmnuuna, cBsa3anHas ¢ nrymamu Ha Boixoze [1H.
23. YTo U3 NepeyncaeHHOro Jy4Ille BCEro XapakrepusyeTt TerioBoit [TN?
A) Hcnons3yer cBOMCTBA MOIYIPOBOAHHUKOB.
b) IIpeoGpasyeT sHEPTHIO U3TYUECHUS B TEIJIOBOM CUTHAI.
B) YcunuBaet snekTpuyeckuii CUTHAI ¢ TOMOIIBIO TPAH3UCTOPOB.
I') PaGotaet ToNbKO Ha painOYaCTOTHBIX TUAMa30HaXx.
24. Pacnionoxwure 3Tansl padoTs! Termosoro [IM B mpaBuiibHON NOCTIEI0BATEIEHOCTH:
A) V3mepeHre u3MeHEeHHUs TeMIIepaTyphbl UyBCTBUTEIILHOTO JIEMEHTA.
b) [IpeobpazoBaHue TEIJIOBOTO CUTHAJA B DJICKTPUUECKHUH.
B) INornomienue u3ny4eHust 4yBCTBUTEIbHBIM JIEMEHTOM.
I') O6paboTKa IMEKTPUIECKOTO CUTHAIA.
25. Pacnionoxure nociieIoBaTeabHOCTh ACHCTBUI paarnodiekTpornHoro [11:
A) Ycunenue curnana.
b) Bocnipunrmanue painoyacTOTHOTO U3IyUYEHUS.
B) O6paboTka noIy4eHHOTO CHTHAIA.
I') Ilepenaua curnana Ha BBIXOJ| yCTPONCTBA.

9. MaTepuaibHO-TeXHHUYECKOE H Y4eOHO-MeTOAUYeCKoe odecneyeHue QU CIUTIIUHbI
9.1. IlepeyeHb OCHOBHOM M JONOJHHUTEILHON Y4eOHOH JTUTEPaTypPbI

OcnosHnas tumepamypa

1. AnteiHoB A.E., I'py3unos B.C., Mummn MN.B. Craructudyeckuil aHaan3 a’dpoOKOCMHYECKHX
n3o0paxenuii: Metoguueckoe nocodue. M.: U3n-so MUNT'AuK, 2015, 52 c.

2. Creuenko A.®., CeBactbsiHoBa M.H. MeTtonnueckue ykazaHus AJis BBIIOJIHEHMSI KypCOBOM

paboter "Pacuer Tpaccel KA u mapaMeTpoB KOCMHMYECKHMX ChEeMOK" MO KypCy IUCIMILIMHBI
"Aspokocmuueckue creMku'. M.: uzn. MUNT'AuK, 2003, c. 23.

Jlononnumenvuas numepamypa

1. ManuanukoB B.A., Crenenko A.D., AnteiHoB A.E., [TonmoB C.M. MOHUTOPUHT NPUPOAHOMN
Cpelbl a’pOKOCMHUYECKUMH CpeACTBAMHU. YueOHOe mocoOue Mg CTyAeHTOB By30B. - M.: U3m.
MUHTI'AuK. 2008 1., 145 c.

2. Tonun I'b. Kocmuueckas otochEmka aiist uzydeHus: npupoaHsix pecypcos. / [Lb. TonuH. -
Henpa:Jlenunrpan. ota-e., 1980.. - 319 - TekcT: HEMOCPEACTBEHHBIH.

3. CocraBurenu: CeBacthsiHoBa M.H., CepeOpskoB C.A. Metonudeckoe mocobue mo Kypcy
«TexHuka W TEXHOJOTHUSI a’pOKOCMUYECKOU cheMKm». Pazmen «l{udpoBbie a’podoTocheMoUuHbIC
cucteMbl». M.: U3n. MUNT'AuK, 201. 58 c.

9.2. IIpodeccuonasibHbie 0a3bl JaHHBIX U pecypcbl « IHTepHET», K KOTOPBIM 00ece4nBaeTCst
AOCTYI 00y4aKOUIUXCS

IIpogpeccuonanvuvie 6azvl OaHHbIX
He ucnonb3yrores.
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Pecypcor « Unmeprnem»

1. http://www.dataplus.ru /news/arcreview - DIeKTpOHHBIE BepcuU KypHana ArcReview

2. http://jr.rse.cosmos.ru - DiekTpoHHas Bepcusi kypHama  “‘CoBpeMEHHBIE TPOOIEMBI
JMCTAHIIMOHHOTO 30HAMPOBAHUS 3EMJIIU U3 KOocMoca’™

3. http://www.geoprofi.ru - XKypnan «['eonpodm»

4. https://geoportal.roskosmos.ru/help - I'eonopran Pockocmoca: PykoBoacTBo moibp3oBaress

5. https://developers.google.com/earth-engine - Google Earth Engine Documentation

6. https://docs.qgis.org/latest/ru/docs/user manual/ - QGIS User Guide

7. https://www.earthdata.nasa.gov/learn - NASA Earthdata: Data User Resources

8. https://stacspec.org - SpatioTemporal Asset Catalog (STAC) Specification

9.3. IIporpamMHoe oGecnieyeHne U HH(POPMALIMOHHO-CIIPABOYHBIE CHCTEMbI, HCIIOIb3yeMble
MPH OCYLIEeCTBJICHHH 00Pa30BaTeIbHOIO NMpoLecca Mo JUCHUIIINHE

Ilepeuens npoepammHozo obecneyeHus
(0bHOBNIeHUe NPOU3BOOUMCS NO Mepe NOABNIEHUs HOBbIX 8EPCULL NPOSPAMMbL)
1. Maplnfo;

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

He ucnonb3zyercs.
9.4. O6opynoBaHue U TeXHHYECKHE CPeACTBA 00yUeHH s

KomnbrorepHsbIit Kitacc
ABromaru3upoBaHHoe padouee mecto (APM) - 14 mT.
MenoBas nocka - 1 mr.
[TpoekTtop - 1 mT.
Cxkanep - | mr.

10. MeTonnuyeckue yKa3aHusi 10 OCBOEHMI0 TUCHHMILIMHBI (MOTYJIs1)

C nenpio yCHemHoro OCBOGHUS JAHHOTO MpeIMeTa CTyACHTY HeOOXOAUMO BBIMTOTHATH JIOMAIIHHAE
paboThI O YKa3aHHBIM IPETOABaTEIsIM TeMaM U MPEICTABICHHBIM Ha 3aHATUAX Marepuaiam. s
Ooylee  YCHEIIHOTO  BBINOJIHEHUS ~ pabOTBl  CTYAEHTY  NpEAJaracTcss  HCIOJIb30BaHHUE
y4e0HO-METOMYECKUX MAaTepPHaIOB, COOTBETCTBYIOUINX YKa3aHHOW TEMe.

CamocrosTenbHas paboTa CTYIEHTOB OIMCBIBACTCS U PETYIUPYETCS:

- MeroaudyeckumMu peKOMEHAALUAMU 110 JUCLIUILINHE;

- MCTOI[I/I‘-ICCKI/IMI/I peKOMeHI[aI_[I/IHMI/I 10 0pFaHI/I3aI_[I/II/I CaMOCTOfITeJ’IBHOﬁ paGOTBI CTYI[CHTOB
MUNTAUK;

Onucanue 603modxcrnocmeit uzyuenusn oucyuniaunvl auyamu ¢ OB3 u unsanuoamu

[Tpu HEOOXOAUMOCTH OOYUYCHHS CTYICHTOB-UHBAIH/IOB U JIUI C OTPAHUYCHHBIMH BO3MOXHOCTSIMU
3M0POBBSl  AyJANTOPHBIC 3aHATHS MOTYT OBITh 3aMEHEHBl WJIM JIONMOJHEHBl HM3yYEeHUEM
[IOJIHOTEKCTOBBIX ~ JIEKLUM, IPE3CHTAlMK, BUIACO- M  ayJUOMATEpUATIOB B  DJICKTPOHHOU
uH(popMaimonHo-oopazosarenbHoit  cpene (DUOC) ynuBepcutera. WHIuBHUIyanbHBIC 3aJaHUS
MOAOMPAIOTCS B QIalITUPOBAHHBIX K OTPAHUYCHUSIM 3I0pOBbs (hopMax (MUCBMEHHO WJIH yCTHO, B
¢dopme mpeseHTanuii). Beibop MeTonoB oOydeHHs 3aBHCHT OT MX TOCTYIHOCTH JJii MHBAIUIOB U
JIUI C OTPAaHUYEHHBIMH BO3MOXKHOCTSIMU 3/10POBbSI.

PaGoyas mporpamma AMCHUIUIMHBI I WHBATUAOB U JIUI] C OTPAHUYCHHBIMU BO3MOXKHOCTSIMH
3OPOBBS pa3padaThIBACTCS HHIWBUIYAITBLHO C YUETOM OCOOCHHOCTEH ICUXO(PH3UIECKOTO Pa3BUTHSI,
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HWHIAUWBHUIYAJIbHBIX BO3MOXXHOCTEH M COCTOSTHHS 310POBbS TaKHUX 06yqa}onmxcs{.
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