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 nndopmaruku n reonHHOPMAIIMOHHBIX TEXHOJIOTHIA

' % 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)

MOIYJIb TEMATUYECKOW OBPABOTKH U JIEMIU®PUPOBAHUS JAHHBIX
JAUCTAHIIMOHHOI'O 30HANPOBAHUA
«b1.B.02.1B.02.02 AHAJIN3 TPOCTPAHCTBEHHbBIX JTAHHbIX CPEJICTBAMUA
OTKPBLITOI'O TIPOI'PAMMHOI'O OBECIIEHEHMS»

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:
[Tpenonasarens kadenpsl MapopmaTuku u reonHpopMamOHHBIX
texHonorut Kongpammn J[. M.

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. Paccmorpeno | 18.03.2025, Ne 2
(baxysprer YY4EHOTO 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
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7. O1eHOYHbIE MaTepUAIIbl TPOMEKYTOUHOM aTTECTAI[UU
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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)

Ilenp ocBoeHUS AUCHUIUIMHBI - (OpMHpPOBaHHME Yy CTYACHTOB TMPOGeCCHOHATBHOM
KOMIIETEHIIMM B OONAcTH aHajW3a MPOCTPAHCTBEHHBIX JAaHHBIX CPEICTBAMH  OTKPBITOTO
MPOrPaMMHOTO 00€CTICUeHUS

3aauu N3y4eHHs TUCIUIUIAHBL:

- popMHUpOBaHUE Y CTYIEHTOB OOIINX MPEACTABICHUI O PO U MECTE MPO-CTPAHCTBEHHBIX JAHHBIX
B PEIICHUH aHAIMTUYCCKUX U UCCIIEOBATENBCKUX 3a/1ad IPO(eCCUOHAIBHOMN IeATeIhHOCTH;

- O3HAKOMJICHUC CTYACHTOB C COBPCMCHHBIMU TCXHOJIOTUAMHA aHAJIN3a ITPO-CTPAHCTBCHHBIX TAHHBIX
CpcaACTBaMU OTKPLITOI'O IIPOrpaMMHOI0 O6€CHC‘-I€HI/IH;

- (GopMuUpOBaHUE YMECHHUII M HAaBBIKOB HCIIOJb30BaTh OTKPHITOE MPOTPAMMHOE O0ECICUCHUE IS
00pabOTKN MPOCTPAHCTBEHHBIX JTaHHBIX;

- TIOJlyYeHHE CTYIEHTaMHM HEOOXOIMMOrO MM ONbITAa aHalu3a MPOCTPAH-CTBEHHBIMH JAHHBIX WU
MHTEPIPETALUU II0JyYCHHBIX PE3YJIbTaTOB.

2. [Inanupyempble pe3yJbTaThl 00y4YeHHs 10 TUCUUILIMHE (MO1YJ/II0), COOTHECEHHbIE C
IUVIAHMPYEeMBbIMHU pPe3y/1bTaTaMU 0CBOeHHs 00pa30BaTe/IbHON NPOrpaMMbI

Komnemenyuu, unouxamopul u pe3yniomamul 00y4eHus

ITK-7 CriocoOeH BBITIONHATh TEXHOJIOTHYECKHIE OTIEPAIMH 0 CO3JJaHUI0 KOCMUYECKHUX TPOIAYKTOB U
OKa3aHWIO KOCMUYECKHUX YCIYT Ha OCHOBE UCIOIb30BaHUs JaHHbIX J[33

[IK-7.1 BeinonHenue omnepanuy MO MOATOTOBKE IJIaHA KOCMHYECKOW CHEMKH, MPUEMY H
BOCCTAHOBIICHHUIO XapaKTEPUCTHK (IEPBUYHOM 00paboTke) nanHbIX /133
3nams:
[IK-7.1/3u1 Metoas! 1 anropuT™sl cOopa 1 epBUYHON 00paboTKH NaHHbIX J[33
Ymems:
[IK-7.1/YM1 Beimonusate nepBuuHyto o00paboTky manHbix /J[33: armocdepHyo u

TEOMETPUUYECKYIO KOPPEKLHUIO, BOCCTAHOBIEHUE TE€OMETPUU U PaJAUOMETPUUYECKUX
XapaKTepUCTUK

Braoems:

[TK-7.1/HB1 HaBblkaMu MpakTHYECKOTO MCTONB30BaHUS criennanu3upoBannoro 110 ms
nepBUYHOI 00paboTku naHHbIX /(33

[1K-7.2 BpIMOTHSET TEXHOJOTHYECKHE Omepanmud Mo (POTOrpaMMETpUIECKOi 00paboTke
JaHabex 1133

3nams:

[IK-7.2/3u1 Buas! 1 xapakTepucTuku JaHHbIX J[33

Ymems:

[IK-7.2/Ym1 IIpoBomuTh HCHIPaBICHUE TEOMETPUIECKIX UCKaKeHUH JaHHbIX /133
Bnaoemw:

T1IK-7.2/HB1 HaBrlkamMun  HMCIOIB30BaHUSA CIIELIMATIM3UPOBAHHOTO 11O I
reOMEeTPUUYECKON KOppeKLuy naHHbIX 133

[1K-7.3 Bemonuser nemmdpupoBaHrie MaTepruatoB KOCMUYECKOW CheMKH
3uamo:

[IK-7.3/3a1 Meronbl W aJNTOPUTMBI  aBTOMATH3WPOBAHHOTO  JeMHA(DPUPOBAHUS
a’POKOCMHUYECKHUX N300pakeHUun

Ymems:

[IK-7.3/Ym1  OcymecTBiasTh  KOMIUIEKC ~ pabOT MO  aBTOMAaTH3UPOBAHHOMY
e pUpPOBaHUIO AXPOKOCMHUYECKIX N300pakeHni
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Braoems:

[1K-7.3/HB1 HaBblkamu aBTOMATH3WPOBAHHOTO JEMIH(MPUPOBAHUS adPOKOCMUUYECKHUX
N300paKeHU

[1K-7.4 Co3naeT Temarnueckue HHGOOPMAIIMOHHBIE TPOAYKTHI HA OCHOBE JaHHBIX /(33
3uameo:
[1K-7.4/3u1 Metoasl TeMaTHueCKOi 00pabOTKH a3pOKOCMUYECKOM HH(POpMALIUU
Yuvemo:
[MK-7.4/¥Ym1  OcymecTBisiTh KOMIUIEKC pa0OT TO CO3MAaHUI0  TEMAaTHYECKUX

UH(QOPMAIIMOHHBIX  MPOIYKTOB HA OCHOBE HCIOJB30BAHUS  AIPOKOCMHUECKUX
U300paKeHUIA

Bnaoemw:
[1K-7.4/HB1 HaBblkamu paboThI B CUCTEMAaX TeMaTH4eCcKoi 00pabOTKU U aHAIHM3a

[IK-12 CrocoOeH BBIMOMHATh TEXHOJOTHYECKHUE OMNEPAIMH IO IOATOTOBKE MPEIJIOKEHUN IS
MIPUHSATHS PEIICHUS, B TOM YHCJIE HA OCHOBE PE3YJIbTaTOB KOCMUYECKOH ESITEIIbHOCTH

[1K-12.1 ®opmupyeT u HampapisieT 3anpochl Ha NMPENOCTaBICHHE NAHHBIX (MH(POPMALUH),
MONTy4aeMbIX Ha OCHOBE WCIIONIb30BAaHUSI PE3yAbTaTOB KOCMHYECKOH JCSITeNbHOCTH, B
MH(OPMAITMOHHO-aHAIMTUYECKUE 1 MOHUTOPHHTOBBIE CHCTEMBI Pa3IMYHBIX YPOBHEH
3namu:
[1K-12.1/3u1 Meronsl pemieHHs 3aaad IMOJIb30BAaTeNIied HAa OCHOBE KOMIUJIEKCHOTO
KOCMHUECKOro obecredeHus (reonH()opMalnoOHHbIE CUCTEMBbI, CITyTHUKOBAsE HaBUTALIUA,
TUCTAHIIMOHHOE 30HAMPOBaHME 3eMJIM U3 KOCMOCA, T'HAPOMETEOpPOIOTHYECKOE,
KapTorpadudeckoe 1 reo/ie3nIeckoe o0ecreueHue, CBsI3b U repeaada JaHHbIX )
Ymems:
[IK-12.1/¥m1 Paborare ¢ MWHQOPMAIIMOHHBIMHM CHCTEMaMHM, B TOM YHCIE C
reornH(OpMaIMOHHBIMU
Braoems:
[1K-12.1/HB1 BBIOMHATh TEXHOJOTHYECKHUE OIEPaIldy IO TMOATOTOBKE MPEITONKCHUI
JUIsL TIPUHATUS pEIIeHHs, B TOM YHCIE€ Ha OCHOBE pE3YyJIbTaTOB KOCMHUYECKON
JEeSITEIbHOCTH

[1K-12.2 Boinonaser cOop, MEpBUYHYIO OOpabOTKY, CHCTEMAaTH3alldIO, KaTaJIOTH3aLHUI0 H
BH3YaJIM3AIMIO TaHHBIX (MH(OpMAIUH), TOTYYEeHHBIX Ha OCHOBE MCIIOB30BAHUS PE3YIIETATOB
KOCMUYECKOH NeATETbHOCTH U PE3YJIBTaTOB UX 00pabOTKU
3namu:
[1K-12.2/3u1 Meronsl pemieHus 3aaad IMOJIb30BaTeNied Ha OCHOBE KOMIUJIEKCHOTO
KOCMHUECKOro olecredeHus (reonH()opMalnoOHHbIE CUCTEMBI, CITyTHUKOBAsE HaBUTALINS,
JUCTAaHIIMOHHOE 30HAMPOBaHME 3eMJIM U3 KOCMOCA, T'HAPOMETEOpPOIOTHYECKOE,
KapTorpaduyeckoe 1 reo/ie3nIeckoe o0ecreueHue, CBsI3b U repeaada JaHHbIX )
Ymemu:
[IK-12.2/¥m1 Paborare ¢ HWHQOPMAIIMOHHBIMU CHCTEMaMHM, B TOM YHCIE C
reornH(pOpMaIMOHHBIMU
Braoems:
[1K-12.2/HB1 BBITIOMHATh TEXHOJOTHYECKHUE OIEPAIldU IO TMOATOTOBKE MPEITOKCHUI

IJi1  IPUHATHA PCHICHUA, B TOM 4YHCII€ Ha OCHOBC pPE3YJILTAaTOB KOCMHYECKOH
JCATCIIBHOCTHU

[1K-12.3 BpinonHseT KOMIUIEKCHBIN aHaIN3 JaHHBIX (MH(QOpMAIMK), MOIyYeHHBIX HAa OCHOBE

WCIIOJIb30BaHUs PE3YIbTAaTOB KOCMUYECKOH €SI TEIbHOCTH
3name:
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[IK-12.3/3u1 Meroasl pemieHus 3ajad MOJb30BaTeNel Ha OCHOBE KOMIUIEKCHOTO
KOCMUYECKOro obecredeHus (reonH(popMaIiioHHbIe CUCTEMBbI, CITlyTHUKOBAsi HABUTaIlHs,
JUCTAaHIIMOHHOE 30HAMPOBAHHME 3eMJIM U3 KOCMOCA, T'MAPOMETEOpPOJIOTHYECKOE,
Kaprorpaduieckoe U reoJeznveckoe odbecrneueHme, CBsI3b 1 rnepeaada JaHHbIX)

Ymemns:

[1K-12.3/¥m1 PaGorate ¢ wuHGOPMAIIMOHHBIMA CHCTEMaMH, B TOM UHCIE C
reonH(pOpPMaITMOHHBIMHU

Braoems:

[MK-12.3/HB] BBIMONHITH TEXHOJOTUYECKHE OMEPAIUU IO MOATOTOBKE MPEJIOKEHUMN
JUIs TIPUHSATHS pEIICHUs, B TOM 4YHUCJIE Ha OCHOBE pE3yJbTaroB KOCMHYECKOU
NEeATEILHOCTU

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

3name:

[1K-12.4/3u1 Meronsl pemieHus 3aaad IMOJIb30BAaTeNied Ha OCHOBE KOMIUJIEKCHOTO
KOCMHUECKOro obecredeHus (reonH()opMalnoOHHbIE CUCTEMBbI, CITyTHUKOBAsE HaBUTALIUS,
TUCTAHIIMOHHOE 30HAMPOBaHME 3eMJIM U3 KOCMOCA, T'HAPOMETEOpPOIOTHYECKOE,
KapTorpadudeckoe 1 reo/ie3nIeckoe o0ecreueHue, CBsI3b U repeaada JaHHbIX )

Ymems:

[IK-12.4/Ym1 Paborare ¢ MWHQOPMAIIMOHHBIMH CHCTEMaMH, B TOM YHCIE C
reornH(OpMaIMOHHBIMU

Braoems:

[1K-12.4/HB1 BBITIOMHATh TEXHOJOTHYECKHUE OIEPAIldU IO TMOATOTOBKE MPEITONKCHUI
JUIS TIPUHSATHS PEIICHHs, B TOM 4YHCJIE Ha OCHOBE pE3yJbTaTOB KOCMHYECKOU
EATENLHOCTH

I1K-13 CriocoOeH opraHu30BbIBATH METPOIOTUYECKOE 00ECTICUeHUE MTOPA3ACIICHUI

I1K-13.1 OpranuzoBsiBaeT paboThl MO TMOBepke (KaaHMOpPOBKE) CPEICTB M3MEPEHUH B
noApa3AeIeHUN

3name:

[MIK-13.1/3u1 HopmaruBHBIE W METOAWYECKHE JOKYMEHTHI, pErIaMEHTHPYIOIINE
BOTIPOCHI TOBEPKH (KATTMOPOBKH) CPEICTB H3MEPESHUN

Ymems:

[IK-13.1/¥m1  Ompegensatb  HEOOXOAUMOCTH  pa3pabOTKM  METOAMK  IOBEPKHU
(kaTMOpPOBKH)

Braoems:

[IK-13.1/HBl HaBbikamMu pa3paOOTKa HOPMATHUBHBIX JOKYMEHTOB Ha IIPOBEICHHE
NOBEPKH (KaJHMOPOBKM) CPEICTB U3MEPEHHUN U HABBIKAMH UX MTPOBEICHUS

I1K-13.2 OpranuzoBbiBaeT pabOTbl MO OOHOBIECHHIO STAJIOHHOH 0a3bl, MOBEPOYHOTO
000pYI0BaHUS U CPEICTB U3MEPEHUI

3Hamo:

[TK-13.2/362 MeTobl BEIIOTHEHHSI TEOAC3NIECKUX H3MEPEHUH

Ymems:

[MK-13.2/YM3 BBINOTHATH CUCTEMATHU3AIMIO HOPMATHBHO-TEXHUYECKOW JTOKYMEHTAIMH
110 METOJIaM U CPEACTBaM TONOrpado-reoe3ndeckux padoT

Brnaoems:

[1K-13.2/HB2 HaBblkamMu HWCCIEAOBaHHMS HOBBIX T€OIE3WYECKHX, ACTPOHOMHYECKHUX,
TPaBUMETPUYCCKHUX, (POTOrpaMMETPUUYECKHX TMPUOOPOB, HUHCTPYMEHTOB M CHCTEM,
a’po(hOTOCHEMOYHOTO 00OPYIOBAHHUS.
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[1K-13.3 Amnanu3upyeT COCTOSIHHE METPOJOTHYECKOro OOeCredeHUuss B MOJpa3/ielieHHH
METPOJIOTHUECKON CITy>KOBI OpraHu3auu

3Hamo:

IK-13.3/3u12 IIpuHIMITEI HOPMUPOBAHUS TOYHOCTH U3MEPEHUN

Ymems:

MK-13.3/YM2 Omnpenensith HEOOXOAUMOCTh Pa3pabOTKW HOPMATHBHBIX JOKYMEHTOB U
JIOKAJIbHBIX TOBEPOYHBIX CXEM

Braoems:

[1K-13.3/HBl HaBbikamu mnpoBefcHUs aHainu3a (GOHAA HOPMATHBHBIX JTOKYMEHTOB
MOJpa3/IeieHHs] METPOJIOTUUYECKOM CITY:KOBI [0 00€CTIEYEHHIO eIMHCTBA U3MEPEHUN

I1K-13.4 ToroBuT moapaszneneHnss METPOIOTHISCKON CITY>KObI OpraHU3aIMK K MPOXOKIACHUIO
aKKpeAuTaluu B 001acT oOecreueHns eAMHCTBAa U3MEPEHHI

3namu:

[1K-13.4/312 MeToapl U OpraHU3aIiK MOBEPOYHBIX padoT

Ymemns:

[1K-13.4/YM2 BBINOMHATE MCCIEIOBAHUS TeONE3UYECKHX, (PoTorpaMMeTprUUIECKIX
cUcTeM, TPUOOPOB ¥ HHCTPYMEHTOB, a3podoTochéMounoro odbopynosanus u ['HCC
Braoemy:

[IK-13.4/HB2  HaubGomee  pacmpoCTpaHEHHBIMH  METOAMKAMHU  HCCIECIOBAHHUS

UHCTPYMEHTAIBHBIX TOTPEIIHOCTEH TIe0Ae3MUecKUX, (OTOrpaMMETPHUYECKHX CUCTEM,
npuOOPOB U UHCTPYMEHTOB, a3podorochémounoro obopynosanust u THCC

[IK-13.5 OpranuzoBbiBaeT paboune MecTa B TMOAPA3ICICHUN METPOJIOTHYECKOU CITYKObI
OpraHu3aluu

3namu:

I1K-13.5/3u2 CoBpemeHHbIe TpeOOBaHUS K OCHAIICHHUIO pabodero MecTa
Ymemns:

[TK-13.5/YMm1 Onpenensats moTpeOHOCTH MOAPA3ACICHUS B 000pyI0BaHIHT
Braoems:

I1K-13.5/HBl HaBblkamu KOHTpOJIsI COOMIONECHMSI OE30MacHBIX YCIOBUH Tpyda Ha
Ka)KJIOM pabodyemM MecTe

[IK-13.6 OpranuzoBbiBaeT pabOTBI 10 METPOJOTHYECKON OIKCIEPTHU3E TEXHUUYECKOU
JOKYMEHTaIu1

3nams:

[1K-13.6/3u1 HopmartuBHBIE ¥ METOAMYECKHE TOKYMEHTBI, pErjaMEHTUPYIOIIHNE
BOIIPOCHI METPOJIOTNYECKOM IKCIIEPTU3BI TEXHUYECKON TOKYMEHTALUU

Ymemu:

[IK-13.6/YM2 BbINONHATE TECTHPOBAHUE, HCCICIOBAHUS, TMOBEPKH M IOCTUPOBKH,
OKCIUTYaTallI0  T'€O0JIe3UYECKUX, (OTOTPaMMETPUUYECKHX CHCTEM, TNpPUOOPOB U
UHCTPYMEHTOB, aspodoTochéMounoro odopynosanust 1 [HCC

Braoemy:

[IK-13.6/HB3  HaubGomee  pacmpoCTpaHEHHBIMH  METOAMKAMHU  HCCIECIOBAHUS
MHCTPYMEHTAIBHBIX TOTPEIIHOCTEH TIeOAe3MUeCKUX, (OTOrPaMMETPHUYECKHX CUCTEM,
npuOOPOB U UHCTPYMEHTOB, a3podorochémounoro obopynosanust u THCC

IK-15 Cnocoben pa3pabaTbiBaTh MPOEKTHYIO MPOIYKITUIO 1o pe3ynbraram
MHXEHEPHO-TEXHUYECKOTO TPOEKTUPOBAHUS
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[1K-15.1 Pa3pabareiBaeT 1 0OpPMIISET IPOEKTHBIE PEIICHUS
3nams:
[1K-15.1/3u1 OcHOBBl ¥ (U3HUYECKUE NPHUHIMIBI PETUCTPAIUU  adPOKOCMHYECKOU
nH(pOpMaIu 0 MECTHOCTH
Ymemu:
[IK-15.1/¥m1  OcyuiecTBiasiTh BBIOOP a’pPOKOCMHMYECKHMX CHHUMKOB, MOJYYaeMbIX
pa3IMYHBIMH  CHCTEMaMH M KOMIUICKCAMHM JIUCTAHLIIMOHHOTO 30HAMPOBAaHUS, B
3aBHCUMOCTH OT PEIIAeMbIX NMPAKTUYECKUX MIIM UCCIIEIOBATEILCKUX 3a1a4
Braoemy:
[IK-15.1/HBl Merogamu cOopa M OIEHKH KauecTBa MPOCTPAHCTBEHHOM MH(OpMAINH,

I/IMCIOH_ICI\/’I SHAUCHUA Ui MOATOTOBKHU W pCaIM3allui MPOCKTOB B COOTBCTCTBYHOIIUX
chepax mpodheccHoHATBHOHN IeITeTbHOCTH

[IK-15.2 MopgenupyeT s TPOEKTHBIX IeNed u il OOOCHOBAaHUS HAICKHOCTH H
0€e30IMacHOCTH OOBEKTOB

3nams:

[1K-15.2/3u1 OcHOBBl ¥ (U3UYECKUE NPHUHIMIBI PETUCTPAIUU  adPOKOCMHYECKON
nH(pOpMaIu 0 MECTHOCTH

Ymemu:

[IK-15.2/¥m1  OcyuiecTBiasiTh BBIOOP a’pPOKOCMHMYECKHMX CHUMKOB, MOJYYaeMbIX
pa3IMYHBIMH  CHCTEMaMH M KOMIUICKCAMHM JUCTAaHLIIMOHHOTO 30HAMPOBAaHUS, B
3aBHCUMOCTH OT PEIIaeMbIX NMPAKTUYECKUX WIIM UCCIIEIOBATEIILCKUX 3a1a4

Braoemy:

[IK-15.2/HB]l Metogamu cOopa MU OLEHKH KauecTBa MPOCTPAHCTBEHHOW MH(OpMAINH,

I/IMCIOH_ICI\/’I SHAUCHUA Ui MOATOTOBKHU W pCaIM3allui MPOCKTOB B COOTBCTCTBYIOIIUX
chepax mpodheccuoHATBHOHN AeITeTbHOCTH

[TK-15.3 CortacoBbIBaET M MPEACTABISIET TPOCKTHYIO MPOLYKIIHIO
3Hamo:
IMK-15.3/3u1 OcHoBHBIE BUABI U CHOCOOBI JUCTAHIIMOHHOTO 30HAMPOBAHHS H
XapaKTePUCTUKHU (POPMHUPYEMBIX C UX MTOMOIIHI0 CHUMKOB U M300pakeHni
Ymemns:
[TK-15.3/Ym1 Ym1 npoBoauTh orieHKY (hoTorpaduyeckoro KauecTBa adpOKOCMUYECKUX
M300paKEHUI U aHAJIN3 COOTBETCTBHUSA €T0 3aIaHHBIM B T3 Ha ChEMKY MapaMeTpam
Braoems:
[IK-15.3/HB]l HaBblkamMu OIICHKM Ka4e€CTBEHHBIX XapaKTEPUCTHK MCIIOJIb3YyeMOU MpU
a’pocheMKe Gororpaduueckoil anmaparypbl 1 COOTBETCTBUS X PEIIaeMOii 3a/1aue

3. MecTo aucuMiuinHbl B cTpykrype OIl

Hucrunmmaa  (Moxynb) B1.B.02.J1B.02.02 «AHanmM3 NOpOCTPAaHCTBEHHBIX JAaHHBIX CPEICTBAMHU
OTKpPBITOTO  MPOTPaMMHOIO  OOecCIeUYeHHs» OTHOCUTCS K  (GOopMUPYyeMOW  ydaCTHUKAMU
o0pa3oBaTeIbHBIX OTHOIIEHUH YacTH 00pa30BaTeIbHON MTPOrpaMMBbl B U3ydaeTcs B cemecTpe(ax): 8.
B nmpouecce wu3yueHHMs AWCHUIUIMHBI CTYIEHT TOTOBHUTCS K PpEIICHUIO THUIOB  3ajad
npodecCHOHAIBHOW  AedaTenbHOCTH, mnpenycMmorpeHHbix @OI'OC BO wu  obpazoBarenbHON
IIPOrpaMMON.

4. O6beM aMCUMIIMHBI (MOYJIS1) M BUABI Y4eOHOI padoThI
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5. Conepxxanue 1M CUUILTAHBI (MOLYJIS)
5.1. Pa3gennl, TeMbl AMCUUILIMHBI M BUABI 3aHATHH
(4acel MPOMEXKYTOYHOM aTTECTALIMU HE YKA3bIBAOTCSI)
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2|2 |2 |3 |EgLE
Pasnen 1. Pemenue 6a30BbIX 21 6 3| 12| IIK-7.1
3aja4 B 00J1aCTH [K-7.2
reonpoCTPAHCTBEH-HOM [1K-7.3
AHAJIMTUKH CPEACTBAMH T1IK-7.4
OTKPBITOr0 NPOrpaMMHOI0 IK-12.1
olecrieyeHnst [K-12.2
Tema 1.1. Teorpaduyeckue 71 2| 1| 4| TK-12.3
Tabnuisl (geo-graphic tables), IIK-12.4
HIOBEPXHOCTH H IK-13.1
HpocTpaHCTBEHHBIE Tpadsl (spatial [IK-13.2
graphs) TK-13.3
Tewma 1.2. Buzyanuzanus 7 2 1 4| HIK-13.4
MPOCTPAHCTBEHHBIX TAHHBIX TK-13.5
Tema 1.3. Koopaunatasie 7 2 1 4 TIK-13.6
CUCTEMBI OTCYETA. [IK-15.1
[IpeobpazoBanne TaHHBIX U3 [IK-15.2
OJTHOW KOOPJIMHATHOW CUCTEMBI IIK-15.3
OTCYeTa B JPYTYIO
Pasnen 2. OcHOBBI 21 6 3| 12| IIK-7.1
MPOCTPAHCTBEHHOI0 aHAJIM3a [1K-7.2
CpeacTBaAMHU OTKPBITOIO I1K-7.3
MPOrpaMMHOIo odecrevyeHust [1K-7.4
Tema 2.1. Beenenne B 71 2[ 1] 4 IK-121
MIPOCTPAHCTBEHHBIN aHAIN3 TK-12.2
JaHHBIX C TOMOIIbIO geopandas TIK-12.3
[1K-12.4
TIU 12 1
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Tema 2.2. T'eokomupoBaHHE. 7 2 1 4 }HZ: i ; 5
Onepanuu Ha HECKOJIBKUX MK-13.3
HabOpax MPOCTPAaHCTBEHHBIX TIK-13.4
JIAHHBIX K-13.5
Tema 2.3. O6pabotka 7 2 1 4| TIK-13.6
MHOTOMEPHBIX PACTPOB C IK-15.1
nomotibio Python K-15.2
IIK-15.3
Pa3nea 3. [IponBuHYTHII 30 12 6| 12| IIK-7.1
YPOBEeHb aHAJIHM3A [IK-7.2
NPOCTPAHCTBEHHBIX JTAHHBIX [IK-7.3
CpeACTBAMHU OTKPLITOIO [IK-7.4
NMPOrPaMMHOI0 00ecreYeHust [K-12.1
Tema 3.1. [IpocTpaHcTBeHHAS 10 4 2 4| 1IK-12.2
UHTEPIIOJIALNSL I1K-12.3
I1K-12.4
IMK-13.1
Tema 3.2. TIpocTpaHCTBEHHEII 100 4| 2| 4|IK-132
CEeTeBOI aHAIN3 I1K-13.3
I1K-13.4
IIK-13.5
Tema 3.3. AHaJIU3 MECTHOCTH 10 4] 2| 4| IK-13.6
(terrain analysis) IIK-15.1
IIK-15.2
IIK-15.3
Hroro 72| 24| 12| 36

5.2. Conep:kanue pa3aesoB, TeM JUCHHUILUIAH U (DOPMBI TEKYIIEr0 KOHTPOJIS

Pa3zoen 1. Pewienue 6a3oevlx 3a0au 6 001acmu 2e0npoCmpancmeeH-Holl AHATUMUKU CPeOCmeamu
OMKPBINMO20 NRPOZPAMMHO20 0Decneyenus

Tema 1.1. T'eoepaghuueckue mabnuyer (geo-graphic tables), nosepxnocmu u npocmparncmeeHHble
epaghul (spatial graphs)

['eorpadmueckue Tabnuipl (geo-graphic tables), mMOBEpXHOCTH M MIPOCTPAHCTBEHHBIE Tpadnl (spatial
graphs)
Texyuuii KOHTPOJIb

Bun (hopma) koHTpOIIS

[IpakTuueckas pabora

Tema 1.2. Buzyanusayus npocmpancmeeHHblX OAHHbIX

Busyanuzanus npocTpaHCTBEHHBIX JaHHBIX
Texymuii KOHTPOJIb
Bun (hopma) konTpoms

[TpakTuueckas padora

Tema 1.3. Koopounamuwsie cucmemovr omcuema. I[Ipeobpazosanue 0anHbIX U3 0OHOU KOOPOUHAMHOU
cucmemvl omcyema 8 Opy2yro
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Koopaunataeie cuctemsl orcuera. IIpeoOpa3oBaHMe AaHHBIX W3 OAHOM KOOPAMHATHON CHUCTEMBI
oTcyera B Jpyryro
Texymuii KOHTPOJIb

Bun (popma) konTpoOms

[TpakTuueckas padora

Pazoen 2. OcHo8bl RPOCHMPAHCHIBGEHHO20 AHAIU3A CPEOCMEAMU OMKDPBLIMO20 HPOZPAMMHOZO0
obecneyenusn

Tema 2.1. Beeoenue 6 npocmpancmeeHublll GHAIU3 OGHHBIX C NOMOWbIO geopandas

BBenenne B mpocTpaHCTBEHHBIN aHAIN3 aHHBIX € TIOMOLIbIO geopandas
Texymui KOHTPOJIb

Bun (hopma) konTpoms

[TpakTuueckas padora

Tema 2.2. I'eokoouposarnue. Onepayuu Ha HECKOIbKUX HADOPAX NPOCMPAHCINEEHHBIX OAHHbIX

I'eoxonupoBanue. Onepanyy Ha HECKOJIBKUX HabOpax MPOCTPAHCTBEHHBIX JaHHBIX
Texyuuii KOHTPOJIb

Bun (hopma) koHTpOIIs

[IpakTuueckas pabora

Tema 2.3. Obpabomka MHO2OMEPHBIX pACmpos ¢ nomoujvio Python

O6paboTka MHOTOMEPHBIX pacTpoB ¢ ToMoIsi0 Python
Texymui KOHTPOJIb

Bun (hopma) konTpoms

[TpakTuueckas padora

Pazoen 3. Ilpoosunymulit yposeenv ananu3za nPOCMPAHCHBEEHHBIX OAHHBIX CPEOCMEamMuU
OMKPBIMO20 NPOZPAMMHO20 0Oecneyenus

Tema 3.1. Ilpocmpancmeennas unmepnonayus

IIpocTpancTBEHHAs! HHTEPIIOISALMS
Texymui KOHTPOJIb

Bun (hopma) konTpoms

[TpakTuueckas padora

Tema 3.2. I[lpocmpancmeeHntblil cemesou anaiu3

[IpocTpaHCTBEHHBIN CETEBOW aHAIIN3
Texyuuii KOHTPOJIb

Bun (hopma) koHTpOIIS

[TpakTuueckas padora

Tema 3.3. Ananuz mecmnocmu (terrain analysis)
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AHanu3 MecTHOCTH (terrain analysis)
Texyuuii KOHTPOJIb

Bun (hopma) koHTpOIIs

[TpakTuueckas padora

6. Ilopsaiok nmpoBeeHsi MPOMEKYTOUYHOM aTTeCTALUMN

[lopsnoxk mpoBeeHMsT NPOMEKYTOUHOM  arTecTallud  PENIaMEHTHPYETCS  JIOKaJIbHBIMU
HOPMaTUBHBIMU aKTaMU YHHUBEpPCUTETA:
- Ilonmoxenuem o Qopmax, NEPUOJUYHOCTH, TOPAIKE TEKYIIEro KOHTPOJIS YCIIEBAEMOCTH H
NPOMEXKYTOYHOM aTTecTauy OOy4aroIuXcsi 10 OCHOBHBIM 00pa30BaTelIbHBIM IpOrpaMMaM
BBICIIIETO O0pa3oBaHMsA — MporpaMMmaMm OakajlaBpuaTa, HMporpaMMaM CHEIHATUTETa, MporpaMmmamM
MarucTpaTypbl B QenepaJbHOM TOCYIapCTBEHHOM OIODKETHOM 00pa30BaTeIbHOM YUPEKIACHUU
BbICIIEr0 00pazoBaHMsa «MOCKOBCKHI TOCYJapCTBEHHbIN YHHBEPCUTET T'€OE3UU U KapTorpadum»,
1.6 «Opranu3zanus 1 NpoBeIeHUE POMEKYTOUHOM aTTECTALUN.
- TlonoxxeHneM O MOpPSAKE OCYLIECTBICHHS O0pa30BaTEIbHOTO IMPOLECca, MPOBEICHHS TEKYIIETo
KOHTpOJISl YCIIEBAEMOCTHM M IPOMEXKYTOYHOW arrecTaluyd OOydyaroluuxcsi C [PUMEHEHUEM
ANIEKTPOHHOTO OOyYeHUS W AMCTAHIMOHHBIX OOpa30BATENIbHBIX TEXHOJIOTUH B (QeaepaibHOM
TOCYIJapCTBEHHOM  OIO/[DKETHOM  00pa30BaTeIbHOM  YUPEKACHWU  BBICIIETO  0Opa30BaHHA
«MOCKOBCKHI TOCYIapCTBEHHBI YHUBEPCUTET Teofe3uu M Kaprorpadpum», mn.8 «IIpoBenenue
IIPOMEXKYTOYHOM arrectauuu ¢ npumeHenuem 20 u JOT».

Ilpomesxcymounas ammecmayus. 3auem, 8 cemecmp.

7. OnleHOYHbIE MATEPUAJIbI TEKYLIEr0 KOHTPOJIA

Pa3zoen 1. Pewienue 6azoevlx 3a0au 6 001acmu 2e0npoCmpancmeeH-Holl AHAIUMUKU CPeOCmeamu
OMKPBINMO20 NRPOZPAMMHO20 0Decneyenus

Konwmponupyemwie HJ[K: IIK-7.1 [IK-7.2 IIK-7.3 IIK-7.4 TIK-12.1 IIK-12.2 [IK-12.3 [IK-12.4
1IK-13.1 TIK-13.2 [IK-13.3 IIK-13.4 IIK-13.5 [IK-13.6 IIK-15.1 TIK-15.2 [IK-15.3

Tema 1.1. T'eoepaghuueckue mabnuyer (geo-graphic tables), nosepxnocmu u npocmparncmeeHHble
epaghul (spatial graphs)

dopma KOHTPOJIs/o1leHOYHOE cpeacTBo: [IpakTudeckas pabora

Bomnpocwi/3ananus:

1. Coznanue u o0paboTka reorpadpuyeckux TabIHIl: MOCTPOSHHE MPOCTPAHCTBEHHOTO rpada
TPAHCIIOPTHOM CETU U aHAJIU3 CBA3HOCTU PaliOHOB ropoja

Tema 1.2. Buzyanuzayus npocmpaHCcmeeHHbIX OAHHbIX
dopma KOHTPOJIsT/OlleHOYHOE cpeacTBO: [IpakTudeckas pabora
Bomnpocsi/3ananus:

1. Co3nanue KapThl INIOTHOCTH HAceNeHHsI paiioHa ropojia ¢ UCIOIb30BaHUEM HHCTPYMEHTOB
QGIS u Python (matplotlib, geopandas)

Tema 1.3. Koopounamusie cucmemovr omcyema. Ilpeobpazosanue 0anHulx U3 00HOU KOOPOUHAMHOLL
cucmemvl omcyema 8 opyzyro

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

1. IlpeobpazoBaHue MPOCTPAHCTBEHHBIX JAHHBIX U3 OHOM CUCTEMBbl KOOPAMHAT B JAPYTYIO U
aHaJIN3 UCKaKEHUH MPU MPOEKLIUN
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Pazoen 2. OcHo6bl NPOCMPAHCHIBEHHO20 AHANU3A CPEOCHBAMU OMKPBIMOZ0 RPOZPAMMHOZ0
obecneuenus

Konwmponupyemwie HJ[K: IIK-7.1 [IK-7.2 IIK-7.3 IIK-7.4 TIK-12.1 1IK-12.2 [IK-12.3 [IK-12.4
IIK-13.1 TIK-13.2 [IK-13.3 IIK-13.4 IIK-13.5 [IK-13.6 IIK-15.1 TIK-15.2 [IK-15.3

Tema 2.1. Beeoenue 6 npocmpancmeenHulll AHAIU3 OAHHBIX C NOMOWbIO geopandas
®opma KoHTpoJIst/oLieHoYHOE cpeacTBo: [IpakTuueckas pabora
Bonpocsi/3ananus:

1. Ananu3 pacnpeneneHus 00beKTOB ropoIcKoi HHMPACTPYKTYPHI (IIIKOJI, aNTeK, MTAPKOB) TIO
paiionam ropoaa cpeactsamu GeoPandas

Tema 2.2. I'eokoouposarnue. Onepayuu Ha HECKOIbKUX HADOPAX NPOCMPAHCINEEHHBIX OAHHbIX
®opma KoHTpoJIst/oLeHoYHOE cpeacTBo: [IpakTuueckas pabora
Bonpocsi/3ananus:

1. TeoxogmpoBaHHMe aapecHBIX JAaHHBIX W MPOCTPAHCTBEHHOE oObenuHeHue (overlay) c
KapTOM aIMUHUCTPATUBHBIX PAHOHOB

Tema 2.3. Obpabomka MHO2OMEPHBIX pacmpos ¢ nomowvro Python
®dopma KoHTpoIst/oLeHoYHOE cpeacTBo: [IpakTuueckas pabora
Bonpocsi/3ananus:

1. AHanu3 CIyTHUKOBBIX CHUMKOB JJISI OIICHKU O3€JICHEHHBIX TeppuTopuii ropoma (NDVI)
cpenctBamu Python u rasterio

Pazoen 3. [Ilpoosunymulit yposeenv ananu3za nPOCMPAHCHBEEHHBIX OAHHBIX CPEOCMEaAMU
OMKPBIMO20 NPOZPAMMHO20 0fecneyenus

Koumponupyemvie MJIK: IIK-7.1 IIK-7.2 IIK-7.3 IIK-7.4 IIK-12.1 [IK-12.2 IIK-12.3 [IK-12.4
IIK-13.1 T[IK-13.2 [IK-13.3 IIK-13.4 IIK-13.5 [IK-13.6 IIK-15.1 TIK-15.2 [IK-15.3

Tema 3.1. Ilpocmpancmeennas unmepnonayus
dopma KOHTPOJIs/OlleHOYHOE cpeacTBo: [IpakTudeckas pabora
Bomnpocsi/3ananus:

1. IIpocTpaHcTBEeHHAst HHTEPIIONSALUS JAaHHBIX O 3arpsA3HEHUH BO31yXa (MM TeMIleparype) ¢
ucnonb3oBanueM MetonoB IDW u Kriging

Tema 3.2. Ilpocmpancmeennwlli cemegoti anaiu3
dopma KOHTPOJIsT/O1ieHOYHOE cpeacTBo: [IpakTudeckas pabora
Bomnpocwi/3ananus:

1. AHanu3 TPaHCIIOPTHOM TOCTYHMHOCTH (IT0 BPEMEHH U PACCTOSHHIO) COIMATIBHBIX 00BEKTOB
cpenctBamu Python u Gubnmorek /uist ceTeBoro ananmsa (osmnx, networkx)

Tema 3.3. Ananuz mecmnocmu (terrain analysis)
dopma KOHTPOJIsT/OlleHOYHOE cpeacTBO: [IpakTudeckas padora
Bomnpocwi/3ananus:
1. Co3nanue mudpoBoil Moaenu penbeda M pacder Mokaszareneid KpPyTH3HBI CKIOHOB H
AKCIIO3UIINH MOBEPXHOCTH VISl IPOCKTUPOBAHUS PEKPEAIMOHHBIX 30H

8. OueHo4HbIe MaTEepHAJIbI IPOMEKYTOUHOM aTTeCTALUM

8 cemecmp, 3auem
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Koumponupyemvie H/IK: TIK-7.1 IIK-12.1 [IK-13.1 IIK-15.1 1IK-7.2 1IK-12.2 [IK-13.2 [IK-15.2
IIK-7.3 [IK-12.3 [IK-13.3 IIK-15.3 IIK-7.4 [IK-12.4 [IK-13.4 [IK-13.5 [IK-13.6

Bonpocsl/3ananus:

1. Kakoii OCHOBHOHW THWIT JaHHBIX B TE€OMPOCTPAHCTBEHHOM aHAJIW3€ MPEICTaBIsCT COOO0M
Ha0oOp 3amucei, TAe Kakaas 3alliCchb WUMEeT reorpadHuuecKyro JIOKaui (TOYKY, JHUHHUIO WIH
MTOJIUTOH)?
A) Pactp
b) IlpoctpancTBeHHbIN Tpad
B) AtpubyTtuBHas Tabnuua
I') IloBepxHOCTH

2. HaGop nmuckpeTHbIX Treorpaduyeckux OOBEKTOB (TOYEK WIIM Y3JIOB), COCTUHEHHBIX
CBsI3AMHU (peOpaMu), KOTOPBIH MCIOIB3YETCs Ui MOJCTUPOBAHUS TPAHCIOPTHBIX CETEH, MOTOKOB
WIN CBSI3€H MEXITy OOBEKTaMH.

3. UTo ®W3 MEepeyucICHHOTO HamOOoJee TOYHO OMHUCHIBACT CTPYKTYPY, MPEICTABISIFOIIYIO
HENpPEPBIBHOE I10JI€ 3HAYEHUH (HampuMep, BBICOTY WM TEMIEPATYpy) B BHUJIE PETYISIPHOM CETKH
siueeK?

A) IlpocTtpancTBeHHBIH rpad
b) l'eorpaduueckas Tabaua
B) IToBepxHOCTH

I') BexropHslii cioit

4. Kakas Owubnmoreka Python sBusercs omgHOW w3 Hamboyiee TMOMYIAPHBIX IS
MHTEPAKTUBHON BU3yaJIM3alliy T€ONPOCTPAHCTBEHHBIX JaHHBIX, BKJIIOYAs KapThl?
A) NumPy
b) Pandas
B) Folium
I') Matplotlib

5. Kakue Tumbl Bu3yanuzaluil MOAXOMAT ISl TPEACTABIICHUS IOJUTOHAIBHBIX JAHHBIX,
JEMOHCTPHUPYIOMIUX TUIOTHOCTh pacipeneiaeHus (HanpuMep, MI0THOCTh HaceNeHus)?
A) JlmarpamMmma paccesiHus
b) XnopormieTHas kapta
B) I'paduik BpeMEeHHBIX psiI0B
I') Kaprorpamma ¢ rpagamueit iseta

6. Ilponecc mnpeacraBieHusi reorpapuyecKkux MTaHHBIX Ha KapTe C HCIOJIb30BaHUEM
pa3IMYHBIX YCJIOBHBIX 3HAaKOB, I[BETOB W CHMBOJIOB JJIsi TMepeiaud HUHPoOpMalUH O
MIPOCTPAHCTBEHHOM PAaCIIPEACIICHUH U aTPUOyTaX 0ObEKTOB.

7. Ecniu HeoOXxoauMo co34aTh MPOCTYI0 CTATUYECKYI0 BU3YalIM3allUi0 BEKTOPHBIX JIAHHBIX C
noMmompro  Oubmumorekn GeoPandas, kakasg BcmomoraTreiabHas OMONMOTEKA dYallle BCETO
HCTIONB3YyeTCs?

A) Seaborn
b) Bokeh

B) Matplotlib
I') Plotly

8. Ilpm Bu3yaJM3alliM TOYEYHBIX JAHHBIX, YTO IOJIE3HO HCIIOJB30BaTh JIS YIy4YIICHUS
YUTAEMOCTH Ha IUIOTHO 3aIIOTHEHHBIX KapTax?

A) 3D-MonenupoBaHue
b) Knacrepuzanus cumBonoB (Clustering)
B) MacmrabupoBanue arpulyToB
I') Ucnionws3oBanue TeroBsix kapT (Heatmaps)

9. Uto obo3nauaer abOpeBuarypa CRS (umu SRID) B KOHTEKCTE TeONMPOCTPAHCTBEHHBIX

MaHHBIX?
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A) Kaprorpadudeckuii peryiasiTOpHbIN CTaHAapT
b) KoopaunatHas pecypcHas cucrema
B) Cucrema xoopauHar orcuera
I') KonTpoas pacTpoBoit cerMeHTaImm
10. Kakue Tunel cucteM KOOpAMHAT UCHOJIb3YIOTCS B T€ONPOCTPAHCTBEHHOM aHaau3e?
A) Tonbko reorpaduueckue (IMpPOTa/AONTOTA)
b) [Ipoekunonnsie (Ilnockue)
B) l'eonienTpuueckue
I') ATpuGyTHBHBIC

11. MaremaTnueckuii METOJ, HCIIOJIb3YEMbIH IJIi OTOOpaKEHUs SIUIMIICOMIANIBHOM WIN
cepruiecKoil MOBEpXHOCTH 3eMIIM Ha TUIOCKOHM KapTe, HeM30eKHO BBOISIINI HCKaXEeHUs B opme,
IJIOUIA/IA, PACCTOSIHUN WIJIM HAIIPABJICHUU.

12. Yro sBnsercs KIIOYEBOW 3ajadeil mpu mnpeoOpazoBaHuu AaHHBIX U3 ofgHoM CRS B
Ipyryto?
A) M3meHeHme TuNa JaHHBIX aTprOyTOB
b) KoppekTHoe nepecunTsiBaHnE KOOpAUHAT (TIEPENPOESLUPOBAHNUE)
B) Ynanenue Bcex Touek, BBIXOAIIMX 3a Mpeebl 00IacTH HHTepeca
I') YBennueHue aetranu3alii BEKTOPHBIX 00bEKTOB

13. Kakoit kmacc B Oubmuorexke GeoPandas ucmonb3yercs [Uisi XpaHEHUS BEKTOPHBIX
JTaHHBIX, aHanorudHo Pandas DataFrame, HoO ¢ mo6aBrneHuemM reoMeTpun?
A) GeoSeries
Bb) GeoObject
B) GeoDataFrame
I') SpatialFrame

14. Onepanusi, BeIMONHsIEMast OMOMMOTEKaMH, KOTOPasi BBIYUCIISIET T€OMETPHUIECKYIO OOIIYIO
00J1aCTh MEX]y IBYMSI MJIH 00JIee MPOCTPaHCTBEHHBIMU O0bEKTaMHU.

15. Yto mone3no caenarb ¢ oobekramu B GeoDataFrame mepes BeimonHeHueM Oydepuszanuu
WJIM TOYHBIX METPUUYECKUX U3MEPEHUI?
A) IlpeoOpazoBaTh UX B pacTp
b) Yoenutncs, uro CRS siBnsiercs cipoenupoBaHHOM (METPUIECKOM )
B) Ynanute Bce arpulyThl
I') [Ipeo6pazoBars reomerpun B WKT
16. Yto takoe "I'eokonupoBanue?
A) IIpouecc npeoOpazoBaHus PACTPOBBIX TaHHBIX B BEKTOPHBIE.
b) Ilpouecc npeoOpa3oBaHus TEKCTOBBIX apPEeCOB B reorpaduueckre KOOPAUHATHI (TOUKH).
B) Ilpouecc npocTpaHCTBEHHOTO aHau3a Ha rpadax.
I') Ilpouecc omnpeneneHust caMOil KOPOTKOM TUCTAHIIMU MEXKAY JByMs TOUKAMHU.
17. Kakue MHCTPYMEHTHI WJIM CEPBHCHI OOBIYHO HCHOJNB3YIOTCS JJISi T'€OKOAWPOBAHHS B
koHTekcte Python (¢ yuerom otkpsitoro 110 nnm goctynusix API)?
A) GDAL/OGR
b) Nominatim (OpenStreetMap)
B) ArcGIS Pro
I') Geopy (kak oOepTKa J1J1s1 CEPBHCOB)
18. IIpomecc, oOpaTHBIi TIeOKOAMPOBAHUIO, Korna reorpaduueckue KOOPAMHATHI
npeoOpa3yroTcsi 0OOpaTHO B YUTAEMBIH IOUYTOBBIH apec.

19. Tlpu BBIMOTHEHUHU MPOCTPAHCTBEHHOTO oOBbenuHeHus (Spatial Join) ¢ wcmonab30BaHUEM
npeaukara "Todka B moiurone" (point-in-polygon), Kakoil THIT T€OMETPHUHU JTOJDKEH OBITH B JIEBOM
GeoDataFrame?

A) INonuron
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b) Jlunus
B) Touka
I') MHOXECTBO TOYEK

20. Kakas Oubmuorexka Python sBnsiercs cranmaprom ne-gakto Uit pabOThI ¢
MHOTOMEPHBIMH I'€OMPOCTPAHCTBEHHBIMH MAaCCHBAaMU, BKJIIOYast BDEMEHHBIE PSIbI PACTPOB?
A) NumPy
b) Pandas
B) Xarray
I') Scikit-learn

9. MaTepuaibHO-TeXHHUYECKOE H Y4eOHO-MeTOAuYeCKoe odecneyeHue QU CIUTIIUHbI

9.1. IlepeyeHb OCHOBHOM M JONOJHHUTEILHON Y4eOHOH JTUTEPaTypPbI

OcHoenas numepamypa

1. OpemxoB B. W. MHTennekTyanbHblii aHanu3 JaHHBIX: yueOHoe mocobue / B. U. Opemikos. -
Pszanb: PIPTY, 2017. - 160 c. - Tekcr: snexrpounsiii // W3narensctBo Jlanb: [caifr]. - URL:
https://e.lanbook.com/book/168028 - Pexxum gocTymna: 1Mo moamnucke

2. Makkunanu Y. Python u ananu3 ganueix / Y. Makkunnu; nepeBog A. Ciounkuna. - Python u
aHanu3 naHHbiX - CaparoB: I[IpodoOpazoBanme, 2024. - 482 c. - 978-5-4488-0046-7. - Tekcr:
anekTpoHHbiit // [IPR SMART: [caiit]. - URL: https://www.iprbookshop.ru/145897.html - Pexum
JOCTYTIA: TIO TIOITUCKE

Jlononnumenvuas numepamypa

1. I'matrok C. I1. OcHoBEI aHanm3a qa”vHblX: KoHCIeKT jgeknuii / C. I1. ['marrok. - OCHOBEI aHaAIM3a
nanaeix - Cankr-IlerepOypr:  Cankr-IlerepOyprckuii  ToCyqapCTBEHHBIM — YHUBEPCHUTET
MIPOMBITIUICHHBIX TEXHOJOTUN M au3aitHa, 2019. - 110 c. - 2227-8397. - Tekcr: snexkrponnsiii // IPR
SMART: [caiit]. - URL: https://www.iprbookshop.ru/102939.html - Pexum goctyma: 1mo moamucke

9.2. IIpodeccuonasibHbie 0a3bl JaHHBIX U pecypcbl «AHTepHET», K KOTOPBIM 00ecne4nBaeTCst
AOCTYI 00y4aKOUIUXCS

IIpogpeccuonanvuvie 6azvl OaHHbIX
He ucnonb3yrores.

Pecypcor « Unmeprem»
1. https://www.iprbookshop.ru/ - DnexrporHo-6ubnuoreunas cucrema IPR SMART
2. https://sdo.miigaik.ru/ - Cuctema nquctanmuonHoro odyuenus MUNTAuK

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

Ilepeuens npoepammHozo obecneyeHus

(0bHOBNIeHUe NPOU3BOOUMCS NO Mepe NOABNIeHUs HOBbIX 8EPCULL NPOSPAMMDbL)
He ucnonb3yercsi.

Ilepeuens uHghopmayuoHHO-CRPABOUHBIX CUCEM

(0OHOBIeHUE BLINONHAENICS €XHCEHEDENbHO)

He ucnonb3yercsi.

9.4. O6opynoBaHue U TEXHHYECKHE CPeACTBA 00yUeHH s
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KomnbrorepHsbIit Kitacc
ABromaru3upoBaHHoe padouee mecto (APM) - 12 mT.
NHutepakTrBHas q10ocka - 1 mT.
ITpoekTtop - 1 mT.

10. MeTonuyeckue yKazaHusi 10 OCBOCHHUIO M CIUIIMHBI (MOXYJIA)

OcBoenue oOyuaromumcs: yueOHON AUCHUIUINHBI IPEoiaraeT u3yuyeHne MaTepuaioB TUCIUTUIMHbI
Ha ayIMTOPHBIX 3aHATHUSIX U B XO/I€ CAMOCTOSITENIbHOM paboThl. CaMocTOsATENbHAS paboTa BKIIOYAET
Pa3HOOOpa3HBIM KOMIUIEKC BHAOB M (opm paborel oOyuaromuxcs. CamocrosiTenbHas padora
CTY[IEHTOB TO3BOJISIET DIIyOXKE€ MOHATh H3ydyaeMble TeMbl, OTPa0dOTaTh HABBIKH, IMOJyYEHHBIE Ha
JIEKUMOHHBIX WM MPAKTHUECKUX 3aHATHUAX/IIa00paTOpHBIX paboTax, KAYeCTBEHHO MOATOTOBUTHCS K
TEKyIIeH U UTOTOBOM aTTECTAaIUH.

[Ipu moaroToBKE K MPaKTHUECKUM 3aHATHIM/I1a00opaTOpHBIM pabdoTaM, pyKOBOJCTBYSCH IJIAHOM U
CIIMCKOM PEKOMEHAYEMOW JIUTepaTypbl, HEOOXOAMMO M3Y4YUTh TEMY TaK, YTOOBI MO KaKIOMY H3
MPEI0KEHHBIX BOMPOCOB CTYAEHT MOT JaTh Pa3BEpPHYThIH, 00CTOATEIbHBINA OTBET.

BueaynuropHas camocTosiTesibHas paboTa CTyACHTOB BKIIIOUAET:

- TIOJTOTOBKA K MPAKTHUYECKUM 3aHIATHSIM/Ta00paTOPHBIM paboTam;

- noabop, u3yuyeHue, aHaJau3 U KOHCIIEKTUPOBAHUE PEKOMEHJOBAHHOM JINTEPATYPHI;

- CaMOCTOSITEeNIbHOE U3YUYEHHE OTIENbHBIX TeM, Maparpados;

- TOATOTOBKA K MPOMEKYTOYHOM aTTeCTaluu.

Jlj1g ycrienmHoro 0CBOeHMs y4eOHOM TUCIUIUIMHBI U JOCTHKEHUS TIOCTABJICHHBIX 11eJiell He0OX0AUMO
BHHMATEJILHO O3HAKOMUTBHCS C HACTOSAIIEH pabouel mporpaMMoi yueOHo# nucuurinHbl. Ee MoxeT
MPEJICTaBUTh MperoiaBaTeslb Ha BBOJHOW JEKIIUU WM CAMOCTOSTENIbHO O0y4aroImUicsl UCTIOIb3YeT
nH(popmaruio Ha opunraabHoM MHTEpHET-CcaiiTe YHUBEpCUTETA.

Cnenyer oOpaTuTh BHMMaHHE Ha CIIHCOK OCHOBHOM U JOMOJHUTEIBHOW JUTEPaTyphl, KOTOpas
MMEeTCs B JIEKTPOHHON OMOIMOTEUHOM cucTteMe YHUBEPCHUTET, Ha Ipe/yiaraeMble MpenogaBareieM
pecypcsl HH(DOPMallMOHHO-TEIEKOMMYHHUKAIIMOHHOM cetn HTepHeT. DTa nndopmanus HeoOXoauma
JUTSI CAMOCTOSATEILHOM paboThl 00y4JaroIIerocs..

Onucanue 603moxcnocmeii usyuenusn oucyunaunvl auyamu ¢ OB3 u uneanuoamu

[Tpu HEoOxonuMOCTH O0YUYEHHS! CTYICHTOB-UHBAIM/IOB U JIUI C OTPAHUYEHHBIMH BO3MOKHOCTSIMU
3M0POBBSl  ayAMUTOPHBIE 3aHATUA MOTYT OBITh 3aMEHEHbl WM JIONOJHEHBbl H3yYEeHUEM
MOJTHOTEKCTOBBIX  JIEKIMWA, TMpPE3eHTalluid, BHACO- M ayguoOMarepuajioB B  AJIECKTPOHHOU
nHpopmarmonHo-oopazoBarensHoii cpene (DUMOC) yuuBepcutera. MHIMBUAYaTbHBIC 3aJaHHS
MoAOUPAIOTCS B aallTUPOBAHHBIX K OTPaHUYEHUSIM 310pOBbs (hopMax (MUCBMEHHO WM YCTHO, B
dbopme mipezeHTarnuii). BeiOop MeTo0B 00ydYeHUST 3aBUCHT OT WX JOCTYIMHOCTH JUIsl MHBAIUIIOB M
JIUI] C OTPAaHUYEHHBIMH BO3MOXKHOCTSIMU 3710POBbSI.

PaGouas mporpamma AMCHMIUIMHBI Ui MUHBAJIUAOB U JIUI C OFPAaHUYCHHBIMU BO3MOXKHOCTSIMH
30pOBBS pa3zpadaThiBaeTCs HHANBUAYAIBHO C YUETOM 0COOEHHOCTEH NMCUX0()HU3NUECKOTO pa3BUTHS,
WHAUBUAYATbHBIX BOBMOKHOCTEH U COCTOSHUS 30POBbs TAKUX 00YUYaIOLIUXCS.
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