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
JHetictBurenen: ¢ 21.07.2025 o 14.10.2026 24 Mapra 2025 1.

PABOYASI IPOTPAMMA JTMCHUTIJIMHBI (MOIYJIS)
«®T/1.02 CHELLICEMUHAP 110 TEOPETUYECKMM OCHOBAM OBPABOTKU

JAHHBIX TUCTAHIHUOHHOI'O 30HAUPOBAHUSI»
VYpoBeHb BEICIIETO 00pa30BaHUs: MarkucTparypa

Hanpasnenue noarorosku: 21.04.03 ['eone3us u TUCTaHIMOHHOE 30HAMPOBAHUE

HanpasnenHocts(mpoduis) noarotoBku: I'eone3nueckre U adpoKOCMUUYECKHE TEXHOJIOTUU B
UH(GPaACTPYKType MPOCTPAHCTBEHHBIX TaHHBIX

KBanudukamnus (CTeneHb) BHITYCKHUKA: MarUCTP
®dopma oOyueHHUs: OUHAs
I'og Habopa (mpuema Ha obydenwue): 2025

Cpox nosrydeHust 00pa3oBaHuUs: 1 roma 6 mecsa(-eB)

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

MockBa, 2025

Ne 000006324 Crpanuna 1 u3 13



Pa3padoruukmu:
JlotieHT kKadeapsl ASPOKOCMHUYECKUX ChEMOK, K.H., To1ieHT [lomos C.
M.

Pabouas mporpamMma ITUCHMILIMHBEI (MOIYJsI) COCTaBI€Ha B COOTBETCTBUH C TpeboBaHusmu OI'OC
BO no mwnanpasnenuto mnoarotroBku 21.04.03 Teome3us W JUCTAHIIMOHHOE 30HAUPOBAHUE,
yTBEpKACHHOTO MpukazoM MunHoOprayku ot 11.08.2020 Ne 938

ComnacoBaHue U yTBEPKACHUE

Ne |TMonpasaenerne OTBeTCTBEHHOE DUO Busa Jlara, mpoTOKOII
JIALIO (Ipu HaNMUYUN)
1 Teonesuuecknit | [Ipexcenarensb ITonosues O. B. Paccmorpeno | 18.03.2025, Ne 2
(baxysprer YY4EHOTO COBETa
¢axynbTera

Ne 000006324 Crpanura 2 u3 13



Conepxanue
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N
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9]
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10. MeToauveckue yka3aHus IO OCBOCHHIO JUCITUTUTMHBI (MOJTYJIS)
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1. Heab 1 3a1a4um 0CBOEHMSI TUCUMUIIIMHBI (MOLYJIs1)
Llenb OCBOEHHMS TUCHMIUIMHBI - B ()OPMHPOBAHUU CUCTEMBI TEOPETHUECKHUX 3HAHHHA 00
OCHOBHBIX TEXHOJIOTHUECKUX IPOIEccax MOITYUYECHUS a’pOKOCMHUYECKON MH(OpMAalMyU U HABHIKOB,
JUISL UCCIIEIOBAaHUM B MHTEPECAaX YCTOMYUBOIO pa3BUTUs Teppuropun PO.

3aauu N3y4eHHs TUCIUIUIAHBL:

- chopMupoBaTh y 00ydYaIONIUXCS CHCTEMY 3HAHUW OO0 OCHOBHBIX TEXHOJOTHYECKUX MPOIeccax
MOJTyYEHUST a@9POKOCMUYECKON MTPOCTPAHCTBEHHON MH(POPMAITIH O COCTOSIHIH OKPYKAIOIICH CPE/Ibl;;

- TMOJyYUTh HABBIKM IO OpraHMAlMM U paboTe (OHAOB KOCMUYECKHX CHUMKOB JUIS CO3JAHHS
TOMOrpapUUECKUX U TEMAaTHYECKUX KapT;;

- MOJYYHUTh HAaBBIKUA MO MOAOOPY ONTHMAJIBHOTO COCTaBa MaTEpUaTIOB KOCMHUYECKOW CHEMKH IS
TEMaTU4eCcKoro KaprorpadupoBaHus, TreorpauiyeckKux M HKOJIOTMYECKHX HCCICJOBaHUN B
MHTEpecax yCTOMYMBOIO pa3BUTUs Teppuropuu PO..

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

Komnemenyuu, unouxamopul u pesynvmameol 00y4eHus.

IIK-1 Crniocoben IJIAHUPOBATb, OpraHU30BbIBAThH u YIIPaBIIATh
IIPOU3BOACTBEHHO-TEXHOJIOTMUECKUMHU  TIPOLIECCAMU  CO3/laHus, NOJAEpPXKAaHUS M Pa3BUTHSA
re0JIe3NYEeCKO OCHOBBI, A9POKOCMHUYECKUX ChEMOK U 00pabOTKH Pe3ylIbTaToB

IIK-1.1 IlnanupoBaHue, opraHu3aluss W YNPaBICHHE IPOU3BOACTBEHHBIMU IIPOLECCAMU
CO3JIaHMs, TIOAJCPKAHUS U PA3BUTHUS I€OI€3MUECKON OCHOBBI, 00paOOTKH PE3yIbTaToB

3name:

IIK-1.1/3u1 OcHoBsl Texuuku u TexHonorun AKC, TeopeTnueckre 0CHOBBI MOTYUYCHHUS
OCHOBHBIX TUIOB JaHHbIX /(33 175 npoxyupoBaHus IPOCTPAHCTBEHHBIX JAHHBIX

Ymems:

[IK-1.1/Ym1 TlpoBomuTh OCHOBHBIE OIEpAllMA TPEABAPUTEIBHON W CTaHIapTHON
00paboTku manHbIX J[33 u oneHnBarh kauecTBO JaHHBIX AKC

Braoems:

[IK-1.1/HB1 IIporpaMMHBIMH CpEOCTBaMHU CTaHIApTHOW oOpaboTku maHHbIX (3 u
METOJIlaMU yayulleHus kadecTBa qaHHbIX AKC

3. MecTo aucuMiuinHbl B cTpykrype OIl

Hucrummmaa (Moxyns) OTJ[.02 «CnericeMuHap 1Mo TEOPETUYSCKUM OCHOBaM OOpaOOTKH JTaHHBIX
JUCTAHIIMOHHOTO 30HAMPOBAHUS» OTHOCHUTCS K 00s3aTeIbHON 4acTh 00pa30BaTEIbHON MPOTrpamMMbl
1 u3ydvaercsi B cemectpe(ax): 1.

B nmpouecce wu3yueHHMs AWCHUIUIMHBI CTYIEHT TOTOBHUTCS K PpEIICHUIO THUIOB  3ajad
npodecCHOHAIBHOW  AeaTenbHOCTH, mnpenycMmorpeHHbix @OI'OC BO wu  obpazoBarenbHON
IIPOrpaMMON.

4. O6beM aMCUMIIMHBI (MOYJIS1) M BUABI Y4eOHOI padoThI

[as arrecranus

[bIC 3aHATHUS
ChI)

ChI)
IbHast paboTa

»IC 3aHATUA
CBI)

/TOEMKOCTh
CBI)

/MOCMKOCTb
T)

bl)

[Tepuon

~
v
-
~

—~
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5. Copep:xanune TUCUMILIMHBI (MOILYJIs1)
5.1. Pa3aenbl, TeMbl AUCHUILINHLI H BUAbI 3aHATHH
("9achl TPOMEKYTOYHOM aTTECTAIMH HE YKa3bIBAIOTCS)

HaumenoBanue pazaena, TeMbl

Bcero

JlaGopaTopHbie 3aHATHS

JlexMoHHbIE 3aHATUA

CamocTosiTenpHas padoTra

00y4YeHHUsI, COOTHECEHHBIE C

[Inanupyemsblie pe3yabTaThbl
pe3yJibTaTaMu OCBOEHUS

Pa3nen 1. Beenenue

N

Tema 1.1. Aspokocmuueckue
ChEMKH KaK KOMIUIEKC METOJIOB U
CPEICTB IUCTAaHLIMOHHOTO
30HAMPOBAHMSI 3EMIIM U TUIAHET
CosHEeYHOH CHCTEMBI

—_—

Tema 1.2. Aspokocmuueckas
ChEMKa MPUPOIHBIX U
AHTPOTNIOTEHHBIX 0OBEKTOB

3,5

0,5

~ | mporpaMMBbI

=
&

Pa3nen 2. Texuuka n
TEXHOJIOTMH AKTHUBHBLIX METOI0B
J33

15

Tema 2.1. [IpuHIMIBI HOCTPOEHUS
U XapaKTEpUCTUKU
A9POKOCMUYECKUX CHEMOYHBIX
CUCTEM [IaCCUBHOTIO TUIIA

Tema 2.2. AKTUBHBIE METOIBI
a’POKOCMHUYECKUX CHEMOK

Tema 2.3. CucTEMBI 1 METOBI
JUCTAaHLMOHHOTO 30HIUPOBAHUS
paguo (CBY) nuamazona

IK-1.1

Pa3znen 3. CranpaprHas
oOpadoTka naHubIx /3. u
MeTO/IbI yJYUYllIeHUsl KauecTBa
AAHHBIX JTUCTAHIMOHHOIO
30HIMPOBAHUS

30

14

Tema 3.1. Maremaruueckast
MO/JIeJIb aHAJIOTOBOTO U
u(ppoBOTO N300pAKEHUS

Tema 3.2. CiexTpanbHbIi
MPOCTPAHCTBEHHbBIN aHAJIN3
a’pPOKOCMHUYECKUX N300paskeHHMA
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Tema 3.3. I[IpocTpancTBeHHas 7 2 2 3
bubTpanys n300paskeHus.

Tema 3.4. CratucTuueckuii 9 2 2 5
aHau3 N300paKeHUH
Pa3ngen 4. MeToabl onucaHus, 21 5 6| 10| IIK-1.1

OLIEHKH U MPOrHO3UPOBAHUS
KayecTBa a3POKOCMHYECKHUX
CHUMKOB

Tema 4.1. Ynyurenue 8 2 2 4
BU3YaJIbHOTO BOCIPUSATHUS
a’pOKOCMHUYECKON MH(OpMAITHH.

Tewma 4.2. [IpocTpaHCTBEHHBIM 8 2 2 4
CTaTUCTHYCCKHI aHaJIN3 JaHHBIX

J133.

Tema 4.3. Pazpemaronias 5 1 2 2

CIIOCOOHOCTH CHEMOYHO
cuctemsl, ®IIM

Hroro 72| 18| 18| 36

5.2. Conep:kanue pa3aeyoB, TeM JUCHHUILUIMH U (DOPMBI TEKYIIEr0 KOHTPOJIS

Pa3zoen 1. Beeoenue

Tema 1.1. Aspoxocmuueckue cvemKu KAk KOMNIEKC Memo008 U CPeocm8 OUCMAHYUOHHO20
s30H0uposanus 3emau u naianem CoaHeyHoU cucmemol

APPOKOCMHYECKHE ChEMKH KaK KOMIUIEKC METOJOB M CPEICTB JMCTAHIIMOHHOTO 30HIUPOBAHUS
3emnu U wiaHeT ConHeyHo cuctembl. Llenn u 3amaum adpOKOCMUYECKUX CHEMOK B T'€OJIE3UU U
WCCIIEOBAHUKM  TIPUPOIHBIX  PECYypcoB  3€MJIM:  METCOPOJIOTHYECKHEe, MPUPOAOPECYPCHBIC
(kaprorpaduueckue),  pa3BedbIBaTeNbHbIE  (BOCHHBIC), T€OAE3WYECKHE  (HABUTAIIMOHHBIC),
pEeTpaHCISIITUOHHBIC (CBSA3H M TEIICKOMMYHHUKAIINHN ).

Texyuuii KOHTPOJIb

Bun (hopma) koHTpOIIs

[TpakTuueckas padora

Tema 1.2. Aspoxkocmuyeckas cbeMka npupoOOHbIX U AHMPONOLEHHBIX 00bEKMO8

Mogenb a’poKOCMUYECKOW CHEMKH MPHUPOIHBIX M AHTPOMOTE€HHBIX OOBEKTOB, OCHOBHBIE 3BEHBS
WH()OPMAITMOHHOTO KaHAJIa MOTydeHUs JaHHBIX 3.

Texyuuii KOHTPOJIb

Bun (hopma) koHTpOIIS

[TpakTuueckas pabora

Pazoen 2. Texnuxa u mexnonozuu aKmueHvix memoooe /[33

Tema 2.1. HpuHuunbl nocmpoerusa u xapakmepucmuku ad3pOKOCMUYeCKUux CbEMOUHBIX CUCHEM
naccueHoco muna
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[TpuHIUIBI TOCTPOEHUS M XapaKTEPUCTHUKH a3POKOCMHYECKUX CBHEMOYHBIX CHCTEM IacCHBHOTO
THUIA - TAHXPOMATUYECKUE, MHOTO30HAJIbHBIE HKOHOTpa(HUeCKHUEe ONTHKO-3IEKTPOHHBIE KaJpOBbIe U
CKaHMPYIOLIHE CUCTEMbI BO3AYUIHOIO M KOCMHYECKOro 0azupoBaHus. ONTHKO-3JIEKTPOHHBIA KaHAI
CbEMOYHOT0 KOMILIEKCa (0OBEKTHB, CBETO(UIBTD, WIUTFOMUHATOP) (POPMUPOBAHHS N300pasKEHHS.

Texymuii KOHTPOJIb

Bun (hopma) konTpoOms

[TpakTuueckas padora

Tema 2.2. Axmuenble MemoObl AdPOKOCMUUECKUX CbEMOK

AKTHBHBIE METO/BI a3POKOCMUYECKUX CHEMOK ONTHYECKOIo Jauana3oHa. JlazepHO-JI0KalMOHHBIN
METOJ] Cb€MKHM 3€MHOH MOBEPXHOCTHU. IIpHMHLIMIIBI M METOIbl JIa3€pHOTO CKAHMPOBAaHUS 3EMHOMN
noBepxHocTu. HazemHoe, MmoOuiIbHOE M Bo3nymrHoe JazepHoe ckanupoBanue (BJIC). Ocobennoctu
OTpaHUUYEHUS METO/A, IPEUMYILECTBA U HETOCTATKH.

@OyHKIMOHAIbHAS CXEMa JIa3epHO-JIOKALIMOHHONW cheMOouHOU cucteMbl. ChéMOuHbIN koMmIuieke BJIC,
COCTaB, OCHOBHBbIC KOMIIOHEHTHI. BBIXOTHOW WH(GOPMALMOHHBIA TNPOAYKT - HAa0Op AAaHHBIX H
IIPEJICTABICHUE PE3YIIBTATOB

CBhEMKHU.

Texymuii KOHTPOJIb

Bun (hopma) konTpoOss

[TpakTuueckas padora

Tema 2.3. Cucmembl u Memoovl OUCMAHYUOHHO20 30HOUposanus paduo (CBY) ouanaszona

CucreMpl M METOIbl AMCTAaHLUMOHHOIO 30HAMpoBaHMs paguo (CBY) nuana3zoHa: maHopamHbIe
paauonokaTopsl, paguonokanuonHeie cucteMbl (PJIC) OGokoBoro o030pa C peanbHOW W
CHUHTE3UPOBAHHON anepTypoil, cKarTepoMeTphl, paauoBbicoToMepsl. IIpuHnunel nocrpoenus PJIC
0030pa 3eMHOI noBepxHOCcTH 11 [[33 u kaprorpadupoBaHHUsL.

PJIC 6oxoBoro o030pa ¢ peayibHON U cuHTe3upoBaHHOM aneptypoit (PCA). IlpuHIums! nocTpoeHus
nzo0paxkenns PCA, oOpaborka curnamoB B PCA. Pazpemaromasi crmocoOHOCTh H300pakeHuil,
nonyyaembix PCA. Teomerpuss PJIC-chumka (cuensl), mnomydaemoro PJIC BO (PCA).
W3mepuTenbHble U M300pa3uTeNIbHbIE CBOMCTBA PaIMOIOKAIIMOHHBIX H300paskeHU.

Texymui KOHTPOJIb

Bun (popma) konTpoms

[TpakTuueckas padora

Pazoen 3. Cmanoapmnasa oopadomka oanuvix /3. u memoowvl ynyuuieHus Kadyecmea OAHHbBIX
OUCMAHYUOHHO20 30HOUPOCAHUA

Tema 3.1. Mamemamuueckas Mooenb aHai0208020 U Yu@dposo2o uzoopaxcenus

Maremarudeckass MOAENb  aHAJIOroBOro W IudpoBoro  uzodpaxenus. [IpencraBneHue
a’POKOCMUYECKOTO M300pa)keHHs B MaTpuyHOM Monenu Cuctembl mpuema, Gopmarbl 3alucu U
YPOBHU IIpeBapUTEIbLHON 00pabOTKU JAHHBIX a9POKOCMHUYECKUX CHEMOK.

Texymuii KOHTPOJIb

Bun (hopma) konTpoms

[TpakTuueckas padora

Tema 3.2. CnekmpanvHblil NPOCMPAHCIMBEHHBLU AHATU3 A2POKOCMULECKUX U300PAdICEHUL
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CrnexTpanbHBI MPOCTPAHCTBEHHBIM aHANN3 a’3POKOCMUYECKHX HM300paKeHUH. AMIUTUTYIHBIA U
SHEPreTUUECKUN CIEKTPhl a’POKOCMHMYECKUX HW300paKEeHHH W METOABl HMX ONpEACTICHHS.
CnexrpanbHas ¢pynkuus. OnpeneneHue

CHeKTpanbHOM (yHKUMU. Bunel cnekTpaibHbIX (YHKIMH M WX CBOMCTBA. AMIUIMTYIHBIA |
SHEPreTUUECKUN CIEKTPhl a’POKOCMHMYECKUX HW300paKEeHHH W METOABl MX ONpPEACTICHHA.
[IpeobpazoBanue Oypre. Dypbe aHATH3 H300pPAKESHUT.

Texyuuii KOHTPOJIb

Bun (hopma) koHTpOIIs

[IpakTuueckas padora

Tema 3.3. [Ipocmpancmeennasn ghunompayus u300paxcenus.

[IpocTpancTBenHas GuiabTpamnus u300paxkeHus. Mopaenb W300pakeHHs] MPU TPOCTPAHCTBEHHOU
¢bunbrparuu.  OuneTpbl-cBEPTKU.  JluHeiHble  QuubTpbl,  HampaBieHHas  (QUIbTpaIus.
Craructuyeckue GuiabTphl. [ pagueHTHBIC

GunaeTppl.  YCTpaHEHHE  HEONPEACIEHHOCTH  TIpaHUYHOW  oOmactd.  MHoromaciiTaOHbIE
npeoOpazoBanus. [loHATHE TMpaMUIBI H300pAKEHUSI.

Texyuuii KOHTPOJIb

Bun (hopma) koHTpOIIs

[TpakTuueckas padora

Tema 3.4. Cmamucmuueckuii aHAIU3 U300padCceHull

['mcTorpaMMHBIN aHadM3 PagUOMETPUUECKHX XapaKTEPUCTHK a’pPOKOCMUYECKUX H300paKeHHI.
MHOrOMepHBI ~ CTaTUCTUYECKUH  aHanu3  m3o0paxkeHuil.  CTaTUCTHYECKHE  TapameTphl
MHOTOKaHaJIbHBIX N300pakKeHUH.

Mmuoromepnast auarpamma paccesHus. CTaTUCTHuUecKash OILIGHKa KayecTBa H300paKeHHs.
KonTpacTHOCTH H300paXkeHUsI.

Texyuuii KOHTPOJIb

Bun (hopma) koHTpOIIS

[IpakTuueckas padota

Pa3zoen 4. Memoowt onucanus, OueHKU U NPOCHOZUPOBAHUA KAUECMEA AIPOKOCMUYECKUX CHUMKOG

Tema 4.1. Ynyuwenue uzyanbHo2o 60CHpusmus A3pOKOCMUYECKOU UHDoOpMayuu.

ViydieHue  BU3yaJbHOTO  BOCHPHUATHS — a’poKocMuyeckoid  uHpopmaruu.  KoHTpacTHBIE
npeoOpa3oBaHusl adPOKOCMUYECKUX CHUMKOB. JIMHEWHBIE METOABI YBEIHUYEHUS KOHTpACTa.
Henuneitnbie MeTOABI YBETMUCHUS

koHTpacTa. HopmansHOe pactsokenue. PedeparHoe pactsokenue. [lopororoe orpaHudeHusl.

Texymui KOHTPOJIb

Bun (hopma) konTpoms

[TpakTuueckas padora

Tema 4.2. Ilpocmpancmeennwvili cmamucmuyeckuil aHaius OanHuix /133.

[IpocTpancTBeHHbIN  cTarucTHueckuid  aHanu3  gaHHblx  J[33. ChnexkTpasibHbIA  aHalu3
a’POKOCMUYECKHUX N300pakeHuid. CpencTBa U METOBI aHAIH3a a3PO- U KOCMUYECKUX H300paskeHUI
Craructuyeckue MeToAbl OIIEHKU

Ka4eCcTBa a9POKOCMHYECKIX CHUMKOB. KoppensiinoHHbIN aHaIN3 a9POKOCMHUYECKUX N300paKeHHIA.

Texymui KOHTPOJIb
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Bun (hopma) koHTpOIIS

[IpakTuueckas pabora

Tema 4.3. Paspewarowas cnocobnocms cvémounoti cucmemwl, CIIM

Pazpemaromias cmoco6HOoCTh chéMouHOM cuctembl, IIM o6bexTuBa, GIIM onTHyeckoro kaHama
CbeMOYHOI cucteMbl. OpTocKonusi 00bEKTHBA, KAIUOPOBKA U MOJyYEHHUE AJIEMEHTOB BHYTPEHHETO
OpPUEHTUPOBAHUS

CUCTEMBI.

Texyuuit KOHTPOJIb

Bun (hopma) koHTpOIIS

[IpakTuueckas pabora

6. Ilopsaok nmpoBeeHsI MPOMEKYTOUYHOM aTTeCTALUMN

[lopsnoxk mpoBeeHMsT NPOMEKYTOUHOM  arTecTallud  PENIaMEHTHPYETCS  JIOKaJIbHBIMU
HOpMaTUBHBIMU aKTaMU YHHUBEpPCUTETA:
- Ilonmoxenuem o Qopmax, NEPUOJUYHOCTH, TOPAIKE TEKYIIEro KOHTPOJIS YCIIEBAEMOCTU H
NPOMEXYTOYHON aTTecTaluy OOy4aroIuXcsi 10 OCHOBHBIM 00pa30BaTelIbHBIM IpOrpaMMaM
BBICIIIETO O0pa3oBaHMsA — MporpaMmaM OakajlaBpuaTa, HMporpaMMaM CHEIHATUTETa, MporpaMmmamM
MarucTpaTypbl B QenepaJbHOM TOCYIapCTBEHHOM OIODKETHOM 00pa30BaTeIbHOM YUPEKIACHUU
BbICIIEr0 00pazoBaHus «MOCKOBCKHI TOCYJapCTBEHHbIM YHHBEPCUTET T'€OE3UU U KapTorpadum,
1.6 «Opranu3zanus 1 NpoBeIeHUE MPOMEKYTOUHOM aTTECTALUN.
- TlonoxxeHneM O TMOPSAKE OCYLIECTBICHHS O0pa30BaTEIbHOTO IMPOLECca, MPOBEICHHUS TEKYIIETo
KOHTPOJII YCIIEBAEMOCTH U TPOMEXKYTOUHOW arTecTaluyd OOydalomMxcs C NPUMEHEHHEM
ANIEKTPOHHOTO OOyYeHUS W AMCTAHIMOHHBIX OOpa30BATENIbHBIX TEXHOJIOTUH B (enepaibHOM
TOCYIJapCTBEHHOM  OIO/[DKETHOM  00pa30BaTeIbHOM  YUPEKACHWU  BBICIIETO  0Opa30BaHMA
«MOCKOBCKHI TOCYIapCTBEHHBI YHUBEPCUTET Teofe3ud u Kaprorpadpum», 1n.8 «IIpoBenenue
IIPOMEXKYTOYHOM arrectauuu ¢ npuMmeHenuem 20 u JJOT».

Ilpomesxcymounas ammecmayus. 3auem, 1 cemecmp.

BrimonHeHne Bcex paboT SBISETCS 00s3aTeNbHBIM Uit BceX oOywarommxcs. CTyaeHThl, He
BBITIOJIHUBIIIME B TIOJTHOM 00BEME BCE OTH padOTHI, HE TOMyCKaloTCs Kadeapon K cade 3auéTa.

Ha 3adere cTygeHT MODKEH TOKa3aTh 3HAHHWE COACPKAHHS TpEJMETa, TCPMHHOJOTHH, YMCHHE
CBOOOIHO onepupoBarh eto. [Ipu MoAroToBKe K OTBETY Ha 3a4€Te CTYACHTY Pa3peIIeHO MOIb30BaThCS
paboueil mporpaMMoii TUCIMILIHHEL. Eciu cTyneHT 3aTpyaHsSeTCsl ¢ CaMOCTOSATEIbHBIM H3JI0KCHUEM
Marepranga, TO IMperojaBarelb HMEET IpaBO 3aJaTb €My ps BONPOCOB, MOOYXIAIOMIUX H
HaIpaBISIIONINX CTYACHTOB K MMOJTHOMY BBICKa3bIBAaHHIO IO JAHHOM TEME B CiIyYae.

7. OneHOYHbIC MaTepPHAJIbI TEKYLEr0 KOHTPOJIS

Pazoen 1. Beeoenue
Koumponupyemvie U/IK: 11K-1.1

Tema 1.1. Aspoxocmuueckue CvbeMKU KAk KOMNJLEKC Memooo8 U Ccpeocms OUCMAHYUOHHO2O
30n0uposanus 3emau u nianem CoaHEyHOU cucmembl

®opma KOHTpOJIsI/O1IeHOYHOE cpeacTBo: [IpakTryeckas padbora
Bonpocsi/3ananus:
1. OueHOUHBIH pacyeT BHIOOpA CIICKTPAIBHBIX AUATIA30HOB U ChbEMKH 3aJaHHBIX 00BEKTOB

Tema 1.2. Aspoxocmuueckas cvemka NPUpOOHbIX U AHMPONOLEHHBIX 00bEKMO8
dopma KOHTpOJIs/o1ieHOYHOE cpeacTBo: [IpakTudeckas padora
Bomnpocsi/3ananus:

Ne 000006324 Crpanuria 9 u3 13



1. BeiOop paiioHa rcciae1oBaHus U ero (pU3HKo-reorpapuueckoe onrucaHue.

Pazoen 2. Texnuxa u mexnonozuu aKkmueHvix memooos /[33
Koumponupyemvie U/IK: 11K-1.1

Tema 2.1. HpI/lHL;ul’lbl nocmpoerusa u xapakmepucmuKku ad3pOKOCMUYECKUX CbEMOYHBIX CUCINEM
naccuerHoco muna

®opma KOHTpOJIsI/O1IeHOYHOE cpeacTBo: [IpakTryeckas padbora
Bonpocsi/3ananus:

1. Tlongbop marepuanoB kocmuueckoit chemMkn B ceth UHTEPHET nmns anamutudeckoit
00paboTKu

Tema 2.2. Axmuenble MemoObl AdPOKOCMUUECKUX CbEMOK
®opma KoHTpoJIst/oLieHoYHOE cpeacTBo: [IpakTuueckas pabora
Bonpocsi/3ananus:
1. l'eorpaduueckas nmpuBsi3Ka MOJYyUYEHHBIX IEPBUYHBIX JaHHBIX U PE3yJbTaToOB 00pabOTKU

Tema 2.3. Cucmemul u MemoObl OUCMAHYUOHHO20 30HOUposanus paouo (CBY) ouanazona
dopma KOHTpOJIs1/01IeHOYHOE cpencTBO: [IpakTuueckas pabora
Bomnpocwi/3ananus:
1. OrieHKa KauecTBa KOCMHYECKUX CHUMKOB 110 CTATUCTUYCCKUM MTPU3HAKAM.

Pazoen 3. Cmanoapmnasa oopadomka oanuvix /3. u memoowvl ynyuuieHus Kadyecmea OAHHBIX
OUCMAHYUOHHO20 30HOUPOBCAHUA

Koumponupyemvie U/IK: 1IK-1.1

Tema 3.1. Mamemamuueckas Mooenb AHAI0208020 U YUPPOBO2O U300OPANCEHUS
®dopma KoHTpoJIst/oLeHoYHOE cpeacTBo: [IpakTuueckas pabora

Tema 3.2. CnexmpanvHulil B(POCMPAHCMBEHHBIU AHAIU3 AIPOKOCMUYECKUX UZ00PAINCEHULL
dopma KOHTPOJIs/o1leHOYHOE cpeacTBo: [IpakTudeckas pabora
Bomnpocwi/3ananus:

1. VmyumieHue BU3YaJdbHOTO  BOCHPHUATHS  a3POKOCMHUYECKOH  BHICOMH(OpMAIMH.
KonTpactHble mpeodpazoBaHus a3pOKOCMHUYECKUX CHUMKOB

Tema 3.3. I[Ipocmpancmeennas purompayus uz00paxtceHus.
dopma KOHTPOJIs/O1leHOYHOE cpeacTBo: [IpakTudeckas pabora
Bomnpocsi/3ananus:

1. Henuneiinple MeTonbl yBelauueHHss KoHTpacta. HopmaneHoe pacTsokeHue. Pedeparnoe
pactskxenue. [loporosoe orpanndeHus

Tema 3.4. Cmamucmuueckuii aHAIU3 u300paiceHul
dopma KOHTPOJIsT/O1ieHOYHOE cpeacTBo: [IpakTudeckas pabora
Bomnpocwi/3ananus:

1. Apromarm3anus OWOWHIMKAIIMOHHOTO aHalM3a METOAOM  MHOTOCIEKTPAIbHBIX
OTHOIIIEHUHN.

Pa3zoen 4. Memoowt onucanus, OueHKU U NPOCHOZUPOBAHUA KAYUECMEA AIPOKOCMUYECKUX CHUMKOG
Koumponupyemvie U/IK: 1IK-1.1

Tema 4.1. Ynyuwenue 6uzyanbHo2o 60CHpusmus A3pOKOCMUYECKOU UHDoOpMayuu.
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dopma KoHTpos1/oneHoUHOE cpencTBo: [IpakTuueckas padora
Bomnpocsi/3ananus:
1. IlpocTpancTBeHHBIE TPe0Opa30BaHus HU(POBBIX KOCMHUYECKUX U300paKeHUI.

Tema 4.2. Ilpocmpancmeennwvili cmamucmuyeckuil aHaius OanHuix /133.
®dopma KoHTpoIst/oLeHoYHOE cpeacTBo: [Ipaktuueckas padora
Bonpocsi/3ananus:
1. ABTOoMaru3aiysi TeMaTHIECKOro aHanu3a AaHHbIX [[33
Tema 4.3. Paspewarowas cnocobnocms cvémounoti cucmemwl, CIIM
dopma KOHTpOJIs/o1leHOYHOE cpeacTBo: [IpakTudeckas padora
Bomnpocsi/3ananus:
1. Ouenka pazpemaromniasi CoCOOHOCTh ChbEMOYHOW CHCTEMBI 10 TMOTPAHUYHOMY TIEPEXOIY.
@®IIM ob6wekTuBa, ®IIM onTUyeckoro KaHajaa CheMOYHOU CUCTEMBI

8. OueHo4HbIe MaTepHUAJIbI IPOMEKYTOUHOM aTTeCTAUM

1 cemecmp, 3auem
Koumponupyemvie U/IK: 11K-1.1
Bonpocsl/3ananus:
1. YkakxuTe OCHOBHBIE ATanbl 00padOTKY U aHaIM3a NU(PPOBBIX U300paKEHUI

2. CyTb npeacTaBieHue MUGPOBOTO U300paKEHHS B KOMITBIOTEPE.

3. Yro Takoe KOMIIO3UT JTaHHBIX MHOTOKAHAJIbHONW KOCMHUYECKOW CHEMKHU MJIA TMOJTYYEHHS
TICEBIOI[BETHOTO M300paKEHUS C PA3TUIHBIMU XapaKTECPUCTUKAMU?

4. ITousTHe TUCTOTpaMMBbl U(POBOTO M300paxeHus. KyMyasTuBHas TUCTOrpaMma.
5. HazoBuTe rpynmsl CTaTUCTUYECKHUX TAPaMETPOB a9POKOCMHUUECKUX H300pakeHUi.
6. UTo Takoe cTaTUCTHYECKasl OLIEHKA KauyecTBa N300paKEeHHUs

7. Kak BAMSIOT SPKOCTHO-KOHTPACTHBIE XapaKTEPUCTHKH M300paKeHHs Ha 3HAUCHHS €ro
CTaTUCTUYECKUX [1apaMeETPOB.

8. CyTh KOHTPACTHBIX MPEOOPA30BAHHI AIPOKOCMUIECKUX CHUMKOB.
9. Yto Takoe JTMHEHHbBIE METOAbI YBEIIMYECHUSI KOHTpacTa?
10. CyTh 4aCTOTHO-CIIEKTPAIIBHOTO aHAJN3a a9POKOCMHYECKUX U300paKeHUI

11. Yro Takoe mpocTpaHCTBEHHAas (UIBTPALUS U300PKEHUS U MOJEITb M300paKeHUs! Mpu
MIPOCTPAHCTBEHHON (DUIIBTpanny.

12. Yro takoe puibTpbl-cBEPTKU. CTatuctuyeckue GpuiabTpsl. [ pagueHTHBIC QUIBTPHI.

13. Kakue TUNBl CTaTUCTUYECKUX PpACHpPENEICHUM HCIONB3YIOTCS IpU  aHaJIN3e
aspooronzodpaxeHnit?

Ne 000006324 Crpanura 11 u3 13



14. Kakue 3Ha4eHUS HUMEIOT aCUMMETPUS M DBKCIECC y TUCTOTPAMMbl C HOPMaJbHBIM
pacmpezneneHueM, M Kak BIuseT Ha (opMy THUCTOIpaMMbl HM3MEHEHHE J3THUX 3HAueHUM
MIPUMEHHUTETBHO K a’podoTon3odpaxeHuio?

15. UeM oTiiMyaeTcst CEKTP CUHYCOUAATBLHON MUPBI OT CIIEKTPA MPSIMOYTOJILHON MHUPHI?

16. Ilo kakoMy ajropuTMy OIPEACIAIOT CHEKTP H300pakKeHHsl, M KaKhue CBOWCTBa
a’podoTon3o0paKeHUSI OH XapaKTEePU3yeT?

9. MaTepuaibHO-TeXHHUYECKOE H Y4eOHO-MeTOAuYeCcKoe odecneyeHue U CIUTIIUHbI
9.1. IlepeyeHb OCHOBHOM M JOMOJHHUTEILHON Y4eOHOH JTUTEPATYypPbI

Ocnoenas tumepamypa

1. AnteiHoB A.E., I'py3unoB B.C., Mummn M.B. Craructudyeckuil aHaan3 a’poOKOCMHYECKHX
n3o0paxenuii: Metognueckoe nocodue. M.: U3n-so MUNT'AuK, 2015, 52 c.

2. CaBunbix B.I1. OnTuKO-371€KTPOHHBIE CUCTEMBI JUCTAHIIMOHHOTO 30HAMPOBAaHUS: YUYeOHUK. /
B.II. CaBunsbix, B.A. Conomarus. - Mammnoctpoenue, 2014. - 432 - 978-5-94275-754-0. - TekcT:
HEIOCPEACTBECHHBIM.

3. CocraBurenu: CeBactbsiHoBa M.H., CepebOpskoB C.A. Mertoaudeckoe mocobue mo Kypcy
«TexHrKa W TEXHOJIOTHS a’pOKOCMUUYECKON chemMkm». Pazmen «lludpossie aspodorocheMouHbIE
cuctemMbl». M.: U3n. MUUT'AuK, 201. 58 c.

Jlononnumenvuas rumepamypa

1. T'onun I'b. Kocmuueckue chémku 3emmu. / I.b. Tonun. - Heapa, 1989. - 252 - 5-247-01402-2.
- TekcT: HEenmocpeCTBEHHBIN.

2. MOHHUTOPUHT NPUPOAHOM Cpeabl adPOKOCMHUYECKUMH cpencTBaMu: YueOHoe mocodue. / B.A.
MamunaaukoB, A.®. Crenenko, A.E. Anremos, C.M. IlomoB. - MUHNTAuK, 2009. - 140 -
978-5-91188-015-6. - TexcT: HEMOCPEACTBEHHBIM.

3. AnmazoB U.B. Meronuueckue yka3zaHus U1 BBITIOJHEHHS KYpPCOBOM pabOTHI MO KypCy
"Aspokocmuueckas chéMKa". OmpeneneHue W300pa3UTENBHBIX, (OTOTPAMMETPHUYECCKUX |
CTaTUCTUYECKUX TMapaMeTpoB a’podorouszodpaxkenus. / WN.B. AnmazoB, A.®. Crenenko. -
MUUT'AuK, 2007. - 14 - TekcT: HEMOCPEACTBEHHBI.

9.2. IIpodeccuonaibHbie 0a3bl JaHHBIX U pecypchbl «AHTepHET», K KOTOPBIM 00ecneYnBaeTcst
AOCTYI 00y4aKOUIUXCS

IIpogpeccuonanvuvie 6azvl OaHHbBIX
1. https://www.garant.ru - UTapopmanmonHo-npaBoBoit noprain "l'apant"

Pecypcor « Unmeprem»

1. http://jrrse.cosmos.ru - DOnekrpoHHas Bepcus KypHana  “CoBpeMEHHBIC MPOOIEMbI
JTUCTAHIIMOHHOTO 30HAMPOBAHUS 3€MJIU U3 KocMoca’™

2. http://www.dataplus.ru /news/arcreview - DJIeKTpOHHBIE BepcHH KypHaita ArcReview
3. http://www.geoprofi.ru - XKypnan «['eonpodm»

9.3. IIporpamMHoe oGecnieyeHe U HH(POPMALIMOHHO-CIIPABOYHBIE CHCTEMbI, HCIIOJIb3yeMble
MPH OCYLIEeCTBJICHHH 00pa30BaTeIbHOIO NMpoLecca Mo JUCHUIIINHE
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Ilepeuenv npocpammnozo obecneveHus

(0b6HO6G1EHUE NPOU3BOOUMCSL NO Mepe NOABNEHUS HOBbIX 6EPCULL NPOSPAMMDbL)
1. QGIS;

2. Maplnfo;

Ilepeuensb uHpOpMAYUOHHO-CRPABOUHBIX CUCTEM
(0OHOBIEHUE BBINOTHAEMCA eHCEHEOETbHO)

He ucnonb3yercs.
9.4. O0opynoBaHue M TEXHUYECKHE CPeACTBA 00yUeHUs

KoMnproTepHslii Ki1acce
ABTtomaruzupoBaHHoe pabouee mecto (APM) - 14 mT.
Menosas gocka - 1 mr.
[Ipoexrop - 1 mt.
Ckanep - 1 mr.

10. MeTonnyeckue ykazaHusi 10 OCBOCHHUIO IMCIUIIMHBI (MOXYJIA)

C 1enpio yCHEenHoro OCBOCHUSI JAHHOTO IPEMETa CTYIEHTY HEOOXOIMMO BBIMOIHSTH JIOMAIIHUE
paboTHI MO YKa3aHHBIM MpEnojaBaTessiM TeMaM M IMPEICTaBICHHBIM Ha 3aHATHSIX MarepuaiaM. J[is
Oolee  yCHEIIHOTO  BBIMOJHEHUS  pabOThl  CTYIEHTY  Mpeajaraercs  HCIOJIb30BaHUE
y4eOHO-METOJUUYECKUX MaTeprajoB, COOTBETCTBYIOIIUX YKAa3aHHOM TeMe.

CaMocTtosTenbHast paboTa CTyJICHTOB OMUCHIBACTCS U PETYIUPYETCS:

- MeronnyeckuMu peKOMEHIAUSIMU 1O JUCIUILIUHE;
- MeronnyeckuMu pEeKOMEHJAIMSAMHU IO OpPraHU3alMi CaMOCTOSTENIbHONH pabOThl CTYIEHTOB
MUUT'AuK;

Onucanue 603moxcnocmeii usyuenusn oucyunaunvt auyanu ¢ OB3 u uneanuoamu

[Tpu HEoOxonUMOCTH 00YUYEHHS! CTYICHTOB-UHBAIM/IOB U JIUI C OTPAHUYEHHBIMH BO3MOKHOCTSIMU
3M0POBBSl  ayAMUTOPHBIE 3aHATUA MOTYT OBITh 3aMEHEHbl WM JIONOJHEHBl H3yYEeHUEM
MOJTHOTEKCTOBBIX  JIEKIMW, TMpPEe3eHTalluii, BHACO- M aygAuOMarepuajioB B  AJIECKTPOHHOU
nHpopmarmonHo-oopazoBarensHoii cpene (DUOC) yuuBepcutera. MHIAMBUAYaTbHBIC 3aJaHHS
MoAOUPAIOTCS B aallTUPOBAHHBIX K OTPaHUYEHUSIM 310pOBbs (hopMax (MUCBMEHHO WM YCTHO, B
dbopme mipeseHTarnuii). BeiOop MeTo0B 00ydYeHUST 3aBUCHT OT WX JOCTYIMHOCTH JUIsl MHBAIUIIOB M
JIUI] C OTPAaHUYEHHBIMH BO3MOXKHOCTSIMU 3710POBbSI.

PaGouas mporpamma AMCHMIUIMHBI U1 WUHBAJIUAOB U JIUI C OFPAaHUYCHHBIMU BO3MOXKHOCTSIMHU
30pOBBS pa3zpadaThIBaeTCs HHANBUAYAIBHO C YUETOM OCOOCHHOCTEH NMCUX0()U3NIECKOTO pa3BUTHS,
WHAUBUAYATbHBIX BOBMOKHOCTEH U COCTOSHUS 30POBbS TAKUX 00YUYaIOLITUXCS.
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