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
JHetictBurenen: ¢ 21.07.2025 o 14.10.2026 16 (beBpaJISI 2024 T

®OH/I OHEHOYHBIX CPEJACTB 11O JUCIMIIJIMHE (MOAYJIIO)

MOAYJ/Ib. THOOPMALMOHHBIE CUCTEMbI
«b1.0.06.03 MATEMATHYECKHUE METOJbI OBPABOTKHA U AHAJIN3A
ITPOCTPAHCTBEHHBIX JTAHHbIX»

YpoBeHb BhICIIET0 00pa3oBaHus: OakajaBpuaT

Hanpasnenue noarorosku: 21.03.03 ['eone3us u TUCTaHIMOHHOE 30HAMPOBAHUE

Hamnpasnennocts(nipoduiis) moarororku: ['eomesust

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

Cpox nosrydeHust 00pa3oBaHuUs: 4 rona

O0beM: B 3aUETHBIX €OUHUIAX: 4 3.€.
B aKaJIeMHUYeCKUX yacax: 144 ak.4.

Mocksa, 2024
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@DoH/T OLICHOYHBIX CPEJICTB MO AUCIUIUTHMHE (MOIYJII0) COCTABIICH B COOTBETCTBHH C TPEOOBAHHUSIMU
®OI'OC BO no nanpasnenuto noarotoBku 21.03.03 T'eome3us W AUCTAHIMOHHOE 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 | 11.12.2023, Ne
(baxynsrer YYEHOI'0 COBETA 7/23
¢axynbTera




1. IlmanupyemMble pe3yabTaThbl 00y4eHUs, COOTHECEHHbIE ¢ IJIAHUPYEeMbIMH Pe3yJIbTaTaMHI
0CBOEHHSI 00pa30BaTeJIbHOI MPOrpaMMbl

OIIK-4 Cnoco0OeH mMpuHUMATh y4acTHE B HMCCIEAOBAHMIX B 00JACTH T€OE€3UU U THUCTAHIIMOHHOTO
30HIMPOBAHMS, OLICHUBATh U 0OOCHOBBIBATH UX PE3YIIHTAThI

OIIK-4.1 JleMOHCTpUpYyeT 3HaHHsSI METOJOB M CHOCOOOB OCYIIECTBICHHS IOMCKa,
CUCTEeMaTHU3alliy, aHalu3a, o0pabOTKU U XpaHeHUs WHPOPMAIUN U3 PA3TUYHBIX UCTOYHHKOB
1 06a3 NaHHBIX 711 000CHOBAHUS PE3YIBTATOB UCCIICTIOBAHHIA

3namu:

OIIK-4.1/384 Metoasl 1 cIOCOOBI OCYIIECTBICHHUS TTOWCKA, CUCTEMAaTH3alliy, aHAIN3a,
00pabOoTKH M XpaHEHHUS MPOCTPAHCTBEHHBIX JTAHHBIX

Ymems:

OIIK-4.1/¥YM4 OcymecTBIsATh HOUCK, CUCTEMATHU3aLUIO0, aHATTN3, 00pPa0OTKY U XpaHEHHE
MPOCTPAHCTBEHHBIX JAHHBIX

Braoems:

OIIK-4.1/HB2 MeTonamMu MJIaHUPOBAHUS a’POCHEMOYHOrO Tpolecca sl MOTyYCHHs
n300pakeHUH ¢ 3aJJaHHBIMU TTapaMeTpaMu

OIIK-4.1/HB4 HaBplkamu MOWCKa, CHCTEMAaTH3aIlMK, aHalln3a, 00pabOTKA W XpaHCHUS
MPOCTPAHCTBEHHBIX JTAHHBIX

OIIK-4.2 JleMOHCTpUpPYET YMEHHUE OCO3HAHHOTO BOCTIPUATUS WH(OpPMAITH, OCYIIECTBISIET €€
OLIEHKY, 0OOCHOBBIBAET PE3YyJIbTAThI CCIIETOBAHUIMA

3uame:

OIIK-4.2/384 OcHOBBI HCCIEAOBATEILCKOTO aHAM3a MPOCTPAHCTBEHHBIX JAHHBIX,
METO/IbI BBISIBJICHUS M YCTPAHECHUS aHOMAJIMI B MUCXOIHBIX HAOIMIOIEHUSX

Yuvemo:

OIIK-4.2/Ym4 Tlpou3BOAUTH MCCIIENOBATEILCKUI aHAIU3 MPOCTPAHCTBEHHBIX JaHHBIX,
BBISBIISITh U YCTPAHSTh AHOMAJIMH B UCXOTHBIX HAOTIOMEHUSIX

Brnaoemw:

OIIK-4.2/HB4 MeTtonaMu HMCCIEIOBAaTEIBCKOTO aHAM3a MPOCTPAHCTBEHHBIX JTAHHBIX,
BBISIBJICHUS U YCTPAHCHUS aHOMAJIMK B UCXOIHBIX HAOTIOMCHHSIX

OIIK-4.3 TIpoBOmUT CaMOCTOSITEIbHO Ha MPO(EeCCHOHAIBHOM YPOBHE OIICHKY PE3yJbTaToB
UCCJIEIOBAHUM, HCIIONb3Ysl COBPEMEHHBbIE HH(POPMAIIMOHHBIE TEXHOJIOTHMH U MPHUKIAIHBIC
anmnapaTHO-IPOTrpaMMHbIE CPEJCTBA

3name:

OIIK-4.3/3u4 OcCHOBBI HMHTEPIPETALMU PE3YIbTaTOB aAHAJIN3a, BBIIOJIHEHHOTO
M3yYE€HHBIMH METOJaMH

Ymems:

OIIK-4.3/YM4 WHTEepnipeTHpoBaTh pe3yiabTaThl aHAIN3a, BBITIOJHEHHOTO HW3YYE€HHBIMU
METOAAMHU

Braoems:

OIIK-4.3/HB4 MerogamMu UWHTEpOpPETALMM PE3Yy/IbTaTOB aHajK3a, BBIIOJIHEHHOTO
M3yYE€HHBIMH METOJaMH

OIIK-4.4 TlpumeHsieT MeTOAbl 3aIIMUTHL, XPAHEHUS M TOAAYM HHPOPMAIUH, HCIIONIB3YS
COBpEMEHHBIE HMH(OPMAIIMOHHBIE TEXHOJOTMH M TPUKJIAJHBIC allapaTHO-NPOrpaMMHbBIE
cpeacrTsa

3uamo:

OIIK-4.4/384 CoBpemeHHOE TporpammHOe obecrieueHue sl 0OpabOTKM W aHau3a
NPOCTPAaHCTBEHHBIX TaHHBIX



Ymems:

OIIK-4.4/YM4 PaGoTath ¢ COBpEMEHHBIM MPOTPAaMMHBIM 00ecTieueHneM i1 00pabOTKHI
W aHaJIM3a MMPOCTPAHCTBEHHBIX JaHHBIX

Braoems:

OIIK-4.4/HB4 HaBbikamu pa®OThl B COBPEMEHHOM IPOIPAaMMHOM O0ECIIEYEHUM JUIS
00pabOTKU M aHAIM3a MIPOCTPAHCTBEHHBIX JAHHBIX

2. Iloka3aTesin 1 KPUTEPHHU OLCHUBAHUS KOMIIEeTeHIN I

[Inanupyemele YpoBeHb Kpurepuu onennBanus (nepeueHsb chopMUpOBaHHBIX
pe3ynbTaTbl OCBOCHUS |OBJIAJICHUS NJIK/3YB 1no ypoBHSIM OCBOCHHS)

MIPOrpaMMBbI

OIIK-4 Cniocoben [ToBpiennsiit  |MJIK OIIK-4.1 JIeMoOHCTpUpYET 3HaHUSI METOIOB U

NPUHUMATH YIacTHE B
HCCIIEOBAHUIX B
00JIaCTH Teoe3nH U
JTUCTAHIMOHHOIO
30HIUPOBAHHS,
OLICHUBATh U
000CHOBEIBATH X
Pe3yIIbTaThI

Croco00B OCYIIECTBICHHS TOMCKA, CUCTEMaTH3aI1H,
aHanu3a, 00pabOTKU M XpaHEeHUs HHPOPMAIIUU U3
Pa3IUYHBIX UCTOYHHUKOB U 0a3 JaHHBIX /11 000CHOBaHUS
pe3yabTaTOB UCCIIEAOBAaHUN

3HaTh:
OIIK-4.1/384 MeTob! 1 cIIOCOOBI OCYIIECTBICHHS
MOMCKa, CUCTEMATH3alli1, aHaIu3a, 00pabOTKH 1
XpaHEHUs TPOCTPAHCTBEHHBIX JaHHBIX

VYmerTs:
OIIK-4.1/YM4 OcymiecTBIATh MOUCK, CHCTEMAaTH3AITHIO,
aHaju3, 00pabOTKy U XpaHEHHE MPOCTPAHCTBEHHBIX
JTAHHBIX

Bnanets:
OIIK-4.1/HB2 MeTonamu miaHUPOBAaHHSI a3pOCHEMOUYHOTO
npoliecca JJis MOoy4YeHUs: N300paKeHHUI ¢ 3aTaHHBIMU
napameTpamMu
OIIK-4.1/HB4 HaBrikaMu MOMCKA, CUCTEMATH3ALINH,
aHaju3a, 00pabOTKU M XpaHEHHUS MPOCTPAHCTBEHHBIX
JTAHHBIX

NJK OIIK-4.2 JleMOHCTpHUpPYET YMEHUE OCO3HAHHOTO
BOCTIpUATHS WH(POPMALIMH, OCYLIECTBIISET €€ OILCHKY,
00OCHOBBIBAET PE3YIBTAThl UCCIIEIOBAHHUMA

3HaThb:
OI1K-4.2/314 OCHOBBI HCCIEN0BATEIHCKOIO aHAIN3a
MIPOCTPAHCTBEHHBIX JAaHHBIX, METO/IbI BBISBICHUS U
yCTpaHEHUs] aHOMAJIHI B UCXOTHBIX HAOTIOMECHUSX
VMeTs:
OIIK-4.2/YMm4 TIpon3BoauTh UCCIIENOBATENHCKUN aHATTN3
MPOCTPAHCTBEHHBIX JAaHHBIX, BBISBIISATH U YCTPAHATH
AHOMAJIMU B MCXOJIHBIX HAOIIOMEHUIX

Bnanets:
OI1IK-4.2/HB4 MeTomamMu HCCIIeN0BATEIHLCKOIO aHaAIN3a
MIPOCTPAHCTBEHHBIX JaHHBIX, BBISIBJICHUS U YCTPAHCHHS
AHOMAaJIMH B MCXOIHBIX HAOIIOMEHUIX




NJK OIIK-4.3 IIpoBoauT caMOCTOATEIBHO Ha
npo¢eCCHOHAIEHOM YPOBHE OLIEHKY PE3yJbTaTOB
UCCJIEJOBAHUM, UCTIONb3YSl COBPEMEHHBIE
UH(POPMAIIMOHHBIE TEXHOJIOTUHU U MTPUKIIAIHbIC
anmnapaTHO-IPOrpaMMHBIE CPEJICTBA

3HaTh:!
OI1K-4.3/314 OCHOBBI HHTEPIPETAIIMU PE3YIBTATOB
aHaJIn3a, BHIIOJHEHHOTO U3YYEHHBIMUA METOIaMH
YMmeTs:
OI1K-4.3/Ym4 UnTepnpeTHpoBaTh pe3yiibTaThl aHAIN3a,
BBITOJIHEHHOTO U3yYE€HHBIMU METOAAMHU

Bnanets:
OIIK-4.3/HB4 MeTogamu UHTEPIPETALMH PE3YJIBTATOB
aHaJM3a, BHITOJTHEHHOTO U3yYEeHHBIMU METOAAMHU

MK OIIK-4.4 [IpuMeHsieT METOMbI 3alUThI, XPAaHEHUS U
noJa4u HHPOPMAIIMH, UCTIOIB3YysI COBPEMEHHEIE
UH(GOPMAITMOHHBIE TEXHOJIOTHH U IPUKIIATHBIC
anmnapaTrHO-IpOrpaMMHBIE CPEACTBA

3HarTh:
OIIK-4.4/314 CoBpeMeHHOE IPOrpaMMHOE 00eCTICYCHIE
JUIs 00pabOTKU M aHAJIM3a MIPOCTPAHCTBEHHBIX JaHHBIX
YMerTsb:
OIIK-4.4/YM4 PaboTtath ¢ COBPEMEHHBIM MPOTPAMMHBIM
obecrieueHreM 151 00paObOTKH M aHAJIU3a
MPOCTPAHCTBEHHBIX JaHHBIX

Bnanets:
OIIK-4.4/HB4 HaBblkamu pabOTHI B COBPEMEHHOM
IPOrpaMMHOM OOECIIEYeHUM IJI1 00paOOTKH 1 aHATH3a
MPOCTPAHCTBEHHBIX JaHHBIX

bazoBrrit

NJK OIIK-4.1 IeMOHCTpUpPYET 3HAHUSI METOJIOB U
CIoco0OB OCYIIECTBICHHS TOMCKA, CUCTEMaTH3aI1H,
aHanu3a, 00pabOTKU M XpaHEeHUs HMHPOPMAIIUU 13
Pa3IUYHBIX UCTOYHHUKOB U 0a3 JaHHBIX /11 000CHOBAHUS
pe3yabTaTOB UCCIEA0OBAaHUM

3HaTh:
OIIK-4.1/384 MeTob! 1 cIIOCOOBI OCYIIECTBICHHS
MOMCKa, CUCTEMATH3alli1, aHaJIu3a, 00pabOTKH 1
XpaHEHUs TPOCTPAHCTBEHHBIX JaHHBIX

VMeTs:
OIIK-4.1/YM4 OcymiecTBIATh MOUCK, CUCTEMAaTH3AITHIO,
aHaju3, 00pabOTKy U XpaHEHHE MPOCTPAHCTBEHHBIX
JaHHBIX




NJK OIIK-4.2 JleMOHCTpHUpPYET YMEHUE OCO3HAHHOTO
BOCTIpUATHS WH(POPMALIUH, OCYLIECTBIISET €€ OLCHKY,
00OCHOBBIBAET PE3YyIBTAThI UCCIIECIOBAHHMA

3HaThb:
OIIK-4.2/314 OCHOBBI HCCIEN0BATEIHCKOIO aHAIN3a
MIPOCTPAHCTBEHHBIX JaHHBIX, METOJIbI BBISBICHUS U
yCTpaHEHUs] aHOMAJIHI B UCXOTHBIX HAOTIOMECHUSIX
VMmeTs:
OIIK-4.2/Ym4 TIpon3BoauTh UCCIENOBATEIHCKUN aHAITN3
MPOCTPAHCTBEHHBIX JAaHHBIX, BBISBIISATH U YCTPAHATH
AHOMAJIMU B MCXOJHBIX HAOIIOMEHUIX

NJK OIIK-4.3 IIpoBoguT caMOCTOSITENHHO Ha
npodeccroHaIbHOM YPOBHE OILICHKY PE3YJIbTaTOB
MCCJICIOBAaHUM, UCTIONB3YysI COBPEMEHHBIE
nH()OPMAITMOHHBIC TEXHOJIOTHUU U TIPUKJIAHBIC
anmapaTHO-IIPOrpaMMHBIE CPEACTBA

3HaTh:
OIIK-4.3/384 OCHOBBI HHTEPIPETAIINH PE3YJIHTaTOB
aHaJM3a, BHINOJHEHHOTO U3yYEeHHBIMU METOAAMHU
YMerTsb:
OIIK-4.3/YM4 UnTepnpeTupoBarh pe3ysIbTaThl aHAIN3A,
BBIMIOJTHEHHOTO U3YYEHHBIMU METO/IaMU

MK OIIK-4.4 [IpuMeHsieT METOMbI 3alUThI, XPAaHEHUS U
noJa4u HHPOPMAIIMH, UCTIOIB3YysI COBPEMEHHBIE
WH(GOPMAITMOHHBIE TEXHOJIOTHH U TIPUKIIATHBIC
anmnapaTrHO-IpOrpaMMHBIE CPEACTBA

3HaTh:
OIIK-4.4/314 CoBpeMEeHHOE IPOrpaMMHOE 00eCTICYCHHE
JUIs 00pabOTKU M aHAJIM3a MIPOCTPAHCTBEHHBIX JaHHBIX
YMerTsb:
OIIK-4.4/YM4 PaboTtath ¢ COBPEMEHHBIM MPOTPAMMHBIM
obecrieueHreM 151 00paObOTKH M aHAJIU3a
MPOCTPAHCTBEHHBIX JaHHBIX

[ToporoBbiii

NJK OIIK-4.1 JlemoHCTpHUpYET 3HaHUS METOIOB U
CHO0CO0O0B OCYIIECTBICHHS ITOMCKA, CHCTEMATH3AIIH,
aHanu3a, 00paboTKM U XpaHEeHUs! HHPOPMAIIH U3
pa3IMYHBIX UCTOUYHUKOB M 0a3 JaHHBIX 11 000CHOBAHHS
pe3yabTaTOB UCCIEA0BAHUN

3HaTh:
OIIK-4.1/384 MeToap! 1 cIOCOOBI OCYIIIECTBICHHS
MOMCKA, CUCTEMATU3AIlNY, aHAIIn3a, 00paboTKH 1
XpaHEHUs IPOCTPAHCTBEHHBIX JaHHBIX




NJK OIIK-4.2 JleMOHCTpHUpPYET YMEHUE OCO3HAHHOTO
BOCTIpUATHS WH(POPMALIUH, OCYLIECTBIISET €€ OLCHKY,
00OCHOBBIBAET PE3YyIBTAThI UCCIIECIOBAHHMA

3HaThb:
OIIK-4.2/314 OCHOBBI HCCIEN0BATEIHCKOIO aHAIN3a
MIPOCTPAHCTBEHHBIX JaHHBIX, METOJIbI BBISBICHUS U
yCTpaHEHUs] aHOMAJIHI B UCXOTHBIX HAOTIOMECHUSIX

NJK OIIK-4.3 IIpoBoauT caMOCTOSITENIHLHO Ha
npodeccroHaIbHOM YPOBHE OILICHKY PE3YJIbTaTOB
MCCJICIOBAHUM, UCTIONB3YsI COBPEMEHHBIE
nH()OPMAITMOHHBIC TEXHOJIOTHUU U TIPUKJIaHBIC
anmapaTHoO-IIPOrpaMMHBIE CPEACTBA

3HaTh:
OIIK-4.3/384 OCHOBBI HHTEPIPETAIINH PE3YIIHTaTOB
aHaJM3a, BHITOJTHEHHOTO U3yYEeHHBIMU METOAAMHU

NJK OIIK-4.4 IIpumeHseT METO/IbI 3aIUThI, XPAaHEHUS U
nojiaur UHQOpMaIUHU, UCTIONB3YsI COBPEMEHHBIC
nH()OPMAITMOHHBIC TEXHOJIOTHUU U TIPUKJIAHBIC
anmapaTHO-TIPOrpaMMHBIE CPEACTBA

3HaTh:
OIIK-4.4/384 CoBpeMeHHOE MPOTPAMMHOE 00€CIICUCHHE
JUIst 00pabOTKY U aHaJIW3a MPOCTPAHCTBEHHBIX TAHHBIX

3. [IIxajga oneHUBaHUSA

OrueHka

Kpurepuu onennBanus (nepeuess copmupoBaHabix MIK/3YB)

OTIn4HO

OIIK-4.1 JIemoHCTpHpYET 3HAHUS METOIOB U CIIOCOOO0B OCYIIECTBICHUS
NIOWCKA, CUCTeMaTH3alll1, aHaju3a, 00paboTKK U XpaHeHHs HH(POpMALIUU U3
Pa3TUYHBIX UCTOYHUKOB U 0a3 TaHHBIX JIJIs1 000CHOBAHUS PE3YIBTATOB
15 (o1 (9 (0):%:13 07071
OIIK-4.1/384 MeTtonb! 1 criocOoObI OCYIIECTBICHHS OMCKA, CHCTEMaTH3aIIH,
aHanm3a, 00pabOTKU U XpaHEHHUSI POCTPAHCTBEHHBIX JAHHBIX
OI1K-4.1/YM4 OcymiecTBisTh OUCK, CHCTEMATU3AINIO, aHATN3, 00pa0OTKy U
XpaHEHUE TPOCTPAHCTBEHHBIX JaHHBIX
OIIK-4.1/HB2 MeTonamu miaHUpPOBaHUS a3pOCHEMOYHOTO Tpoliecca s
noy4YeHus: N300pakeHUH C 3aJaHHBIMU TapaMeTPaMHU
OIIK-4.1/He4 HaBbikamu MMOMCKA, CHCTEMATH3AIINH, aHAIH3a, 00padOTKH 1
XpaHEHUs IPOCTPAHCTBEHHBIX JaHHBIX




OIIK-4.2 JIeMOHCTpUPYET YMEHUE OCO3HAHHOTO BOCIPUATHUS
UH(POPMAIIUH, OCYIIECTBISIET €€ OIICHKY, 000CHOBBIBAET PE3yIbTaThI
UCCJIEI0BAaHUN
OI1K-4.2/314 OCHOBBI UCCIIEIOBATEIBCKOTO aHATIN3a IPOCTPAHCTBEHHBIX JaHHBIX,
METO/IbI BBISIBICHHS U YCTPAHEHUS] aHOMAJIMIA B MCXOIHBIX HAOMIOIECHHSIX
OI1K-4.2/Ym4 T1pou3BOoaUTh UCCIIEA0BATEIbCKUNA aHATN3 POCTPAHCTBEHHBIX
JTAHHBIX, BBISBIIATH U YCTPAHATh AaHOMAJIUU B HCXOTHBIX HAOIIONCHUAX
OIIK-4.2/HB4 MeTonamu HCCiIe0BaTEIbCKOTO aHAJIN3a IPOCTPAHCTBEHHBIX
JTAHHBIX, BBISIBIICHUS M YCTPAHEHUSI aHOMAJIUIl B HCXOAHBIX HAOMIOACHUSIX

OIIK-4.3 IIpoBoaHUT caMOCTOSATEILHO Ha MPO(GECCHOHAIEHOM YPOBHE
OLICHKY PE3YJITaTOB UCCIIEJOBAHUMN, UCTIONb3Ysl COBPEMEHHBIE HH()OPMAIMOHHbBIE
TEXHOJIOTUU U TPUKIIAJHbIE allapaTHO-IPOrpaMMHBIE CPEICTBA
OIIK-4.3/384 OCHOBBI HHTEPIPETAIMH PE3YJIFTATOB aHAIN3A, BHITIOJTHEHHOTO
U3yYEeHHBIMH METOJJaMU
OIIK-4.3/YM4 NnTepnpeTupoBaTh pe3ysIbTaThl aHAIN3a, BBIMTOJTHEHHOTO
U3yYEeHHBIMH METOJJaMU
OIIK-4.3/HB4 MeTogamu HHTEPIPETALIMH PE3YJIETATOB aHAJIN3a, BHIMIOJTHEHHOTO
U3yYEeHHBIMH METOJJaMHU

OIIK-4.4 [TpuMeHsieT METO/IbI 3alUThI, XPaHEHHS U T0/1a4u HH(pOpMAIIH,
UCTIOJNIB3YsI COBPEMEHHbIE HH(OPMALIMOHHBIE TEXHOJIOTHU U MPUKIIATHBIE
anmnapaTHO-IPOrpaMMHBIE CPEJICTBA
OIIK-4.4/314 CoBpeMeHHOE IpOrpaMMHOE 0OecTiedeHue sl 00padOTKH 1
aHaJM3a MPOCTPAHCTBEHHBIX JTAHHBIX
OIIK-4.4/Ym4 PaboTath ¢ COBpeMEHHBIM IPOTrPaMMHBIM 00€CTIEUEHUEM IS
00pabOTKU M aHAIM3a MIPOCTPAHCTBEHHBIX JAHHBIX
OI1K-4.4/HB4 HaBbikamu paOOThl B COBPEMEHHOM IIPOTPAMMHOM 00€CIICYeHUM
JUIs 00pabOTKU M aHAJIM3a MIPOCTPAHCTBEHHBIX JaHHBIX

Xopouio

OIIK-4.1 JIemoHCTpUpYET 3HAHHS METOJOB M CIIOCOOOB OCYIIECTBICHUS
MOMCKa, CUCTEMATH3alll1, aHaIu3a, 00pabOTKH U XpaHEeHUs UHPOpMAITUU U3
Pa3IUYHBIX UCTOYHUKOB U 0a3 TaHHBIX JJI1 000CHOBAHUS PE3YIbTATOB
HCCIeq0BaHNI
OIIK-4.1/384 MeTob! 1 CIIOCOOBI OCYIIECTBICHHS TIOUCKA, CHCTEMAaTH3aIl1H,
aHanM3a, 00pabOTKU U XpaHEHHsI IPOCTPAHCTBEHHBIX JTaHHBIX
OIIK-4.1/YM4 OcymecTBIATh MOUCK, CHCTEMAaTH3aIlNI0, aHAIN3, 00paboTKy 1
XpaHeHHUe MPOCTPAHCTBEHHBIX JaHHBIX

OIIK-4.2 JIeMOHCTpUPYET YMEHUE OCO3ZHAHHOTO BOCHPUSITHUSA
nH(bOpMaIUH, OCYIIECTBISET €€ OLIEHKY, 00OCHOBBIBAET PE3YJbTAThI
HCCIeq0BaHnI
OIIK-4.2/384 OCHOBBI UCCIIEIOBATENHCKOTO aHAIN3a MPOCTPAHCTBEHHBIX JIAHHBIX,
METO/bI BBISIBIICHUS U YCTPAHEHUSI aHOMAJIU B MCXOAHBIX HAOMIONCHUAX
OIIK-4.2/YMm4 TIpon3BOaUTh UCCIEI0BATEIBCKUA aHAIN3 MPOCTPAHCTBEHHBIX
TAHHBIX, BBISBIIATH U YCTPAHATh AaHOMAJIMHU B HCXOIHBIX HAOTIONEHUAX

OIIK-4.3 IIpoBoaHT caMOCTOSATEILHO Ha MPO(ECCHOHAIEHOM YPOBHE
OLICHKY PE3YyJITaTOB UCCIIEJOBAHUMN, UCTIONb3Ysl COBPEMEHHBIE HH()OPMaIMOHHbBIE
TEXHOJIOTUU U TPUKIIAJHbIE alapaTHO-IPOrpaMMHBIE CPEICTBA
OIIK-4.3/384 OCHOBBI HHTEPIPETAIMH PE3YJIFTATOB AaHAIN3A, BHITIOJTHEHHOTO
U3yYEeHHBIMH METOJJaMU
OIIK-4.3/YM4 NnTepnpeTupoBaTh pe3ysIbTaThl aHAIN3a, BBIMTOJTHEHHOTO
U3yYEeHHBIMH METOJJaMU




OIIK-4.4 [TpuMeHsieT METO/IbI 3alUThI, XPaHEHHS U T0/1a4u HH(pOpMAIIH,
UCTIOJIB3YsI COBPEMEHHbIE HH(OPMALIMOHHBIE TEXHOJIOTHU U TPUKIIATHBIE
anmapaTrHO-IpOrpaMMHBIE CPEACTBA
OIIK-4.4/314 CoBpeMeHHOE IpOrpaMMHOE 0OecTiedeHue sl 00padOTKH 1
aHaJM3a MPOCTPAHCTBEHHBIX JTAHHBIX
OIIK-4.4/Ym4 PaboTath ¢ COBpeMEHHBIM MPOTPAaMMHBIM 00€CTIEUEHUEM IS
00pabOTKH M aHAJIM3a MIPOCTPAHCTBEHHBIX JAHHBIX

VYnosnerBopure
JIBHO

OIIK-4.1 JIemoHCTpHpYET 3HAHUS METOIOB U CIIOCOOO0B OCYIIECTBICHUS
MIOWCKA, CUCTeMaTH3alll1, aHaju3a, 00paboTKK U XpaHeHHs HH(pOpMAaLIUU U3
Pa3TUYHBIX UCTOYHUKOB U 0a3 TaHHBIX JJIs 000CHOBAHUS PE3YIBTATOB
UCCIIEIOBAaHHI
OIIK-4.1/384 MeTtonb! 1 criocoObI OCYIIECTBICHHS TOMCKA, CHCTEMaTH3aIiH,
aHanm3a, 00pabOTKU U XpaHEHHUSI MPOCTPAHCTBEHHBIX JAHHBIX

OIIK-4.2 JIeMOHCTpUPYET YMEHUE OCO3ZHAHHOTO BOCHPUATHUS
uH(bOpMaIUH, OCYIIECTBISET €€ OLIEHKY, 00OCHOBBIBAET PE3YJIbTAThI
HCCIeq0BaHNI
OIIK-4.2/384 OCHOBBI UCCIIEIOBATENHCKOTO aHAIN3a MPOCTPAHCTBEHHBIX JIAHHBIX,
METO/Ibl BBISIBIICHUS U YCTPAHEHUSI aHOMAJIU B MCXOAHBIX HAOMIONCHUAX

OIIK-4.3 IIpoBoaHT caMOCTOSATEILHO Ha MPOGECCHOHAIEHOM YPOBHE
OLICHKY PE3YyJITaTOB UCCIIEIOBAHUMN, UCTIONb3Ysl COBPEMEHHBIE HH()OPMALIMOHHbBIE
TEXHOJIOTUU U TPUKIIAJHbIE alapaTHO-IPOrpaMMHBIE CPEICTBA
OIIK-4.3/384 OCHOBBI HHTEPIPETAINH PE3YJIFTATOB AaHAIN3A, BHITIOJTHEHHOTO
U3yYEeHHBIMH METOJJaMU

OIIK-4.4 TIlpumeHsieT METO/IbI 3aIUTHI, XPaHSHHSI U TTOAaYu HHHOPMAIIHH,
UCIIOJIb3ys COBPEMEHHbIE HH(POPMALIMOHHBIE TEXHOJIOTUH U MPUKJIaTHbIE
anmnapaTHO-IPOrpaMMHBIE CPEJICTBA
OIIK-4.4/384 CoBpeMeHHOE MPOTpaMMHOE 0OecTieueHne sl 00pabOTKH U
aHaJIM3a MPOCTPAHCTBEHHBIX JAHHBIX

Heynosne-
TBOPUTEIHHO

Pesynbrarel 00yueHust He cOpMUPOBAHBI HA TOCTAaTOYHOM YPOBHE

OrneHka

Kpurepuu onenuBanus (nepeuensb chopmupobanasix NJIK/3VB)

3ayTeHo

OIIK-4.1 JIemoHCTpUpYET 3HAHHS METOJOB M CIIOCOOOB OCYIIECTBICHUS
MOMCKa, CUCTEMATH3allU1, aHau3a, 00pabOTKH U XpaHEeHUs UHPOpMAITUU U3
Pa3IUYHBIX UCTOYHUKOB U 0a3 TaHHBIX J1J11 000CHOBAHUS PE3YIbTATOB
HCCIeq0BaHNI
OIIK-4.1/384 MeTobl 1 CIIOCOOBI OCYIIECTBICHHS TIONCKA, CHCTEMaTH3aIliH,
aHanu3a, 00pabOTKU U XpaHEHHsI IPOCTPAHCTBEHHBIX JTaHHBIX

OIIK-4.2 JIleMOHCTpUPYET YMEHUE OCO3HAHHOTO BOCIPUATHUS
UH(POPMAIIUH, OCYIIECTBISIET €€ OIICHKY, 000CHOBBIBAET PE3yIbTaThI
UCCJIEI0BaHUN
OI1IK-4.2/314 OCHOBBI UCCIIEIOBATEIBCKOTO aHATIN3a IPOCTPAHCTBEHHBIX JAHHBIX,
METO/IbI BBISIBIICHUSI U YCTPAHCHHSI aHOMAJIMI B MCXOAHBIX HAOIIOICHUSIX

OIIK-4.3 [TpoBOAUT CaMOCTOATENFHO Ha MPO(hecCHOHATHLHOM YPOBHE
OLIEHKY PEe3yJIbTaTOB UCCIICAOBAaHMA, UCIIONB3Yysl COBPEMEHHbIE HH(POPMALIMOHHBIE
TEXHOJIOTHH Y TIPUKIIAHBIC allapaTHO-TPOTpaMMHBIE CPEICTBA
OI1K-4.3/314 OCHOBBI HHTEPIPETALNN PE3YIbTATOB aHAJIN3a, BBITIOJIHEHHOTO
W3yYEeHHBIMH METOJJaMHU

OIIK-4.4 TIpumeHsieT METOABI 3alIUThI, XPAHCHUS U TIOJJa4i HHPOPMAIIHH,
UCTIOJIB3Yys COBPEMEHHbIE HH(DOPMAIIMOHHBIE TEXHOIOTHUH U MPUKIIATHBIE
anmapaTHO-IPOrPaMMHBIE CPEICTBA
OIIK-4.4/314 CoBpeMeHHOE IpOrpaMMHOE 0OecTiedeHue sl 00padOTKH 1
aHaJM3a MPOCTPAHCTBEHHBIX JAHHBIX




He 3auteno

Pesynbrarsl 00yueHust He cOPMUPOBAHBI HAa JOCTATOYHOM YPOBHE

4. KoHTpOJIbHbIE MEPONIPUSATHUS MO TUCHUIIINHE

Bun xonTposns

®dopma koHTPOIIs1/O1IEHOYHOE CPECTBO

Texkyuui KOHTPOJIb

TectupoBanue
PacueTHo-rpaduyeckas pabora

[TpomexxyTounas 3auer
arrecTanus 3ayeT ¢ OlleHKOU
Buj xoHTpOsIsA/ Hcnob3yeMble
Ne HanveHoBanue pasieia KonTpoaupyem OLICHOYHBIE MAaTepPHAJIbI
n/n bl¢ I/II[K T - IIpomexyT.
eKy i
aTrecTanus
1 |BBenenue B mpoctpancTBeHHbI  [OITK-4.1 TectupoBanue 3auer
aHau3 OIIK-4.2 3auer ¢
OIIK-4.3 OLIEHKOM
OIIK-4.4
2 |HccnenoBaTenbCKUM aHAIN3 OIIK-4.1 TecTtupoBanue 3auer
IIPOCTPAHCTBEHHBIX JaHHBIX OIIK-4.2 3auer ¢
OIIK-4.3 OLIEHKOM
OIIK-4.4
3 |Ananu3 reorpaduyeckoro OIIK-4.1 TectupoBanue 3auer
pacrpeneneHus U CTpyKTyphl OIIK-4.2 3auer ¢
TOYEYHBIX 3aKOHOMEPHOCTEN OIIK-4.3 OLICHKOU
OIIK-4.4
4 |IIpocTpaHCcTBEHHAas OIIK-4.1 TectupoBanue 3auer
aBTOKOPpEILU OIIK-4.2 3auer ¢
OIIK-4.3 OLIEHKOM
OIIK-4.4
5 |MHoroMepHsIe 1aHHBIE: OIIK-4.1 TectupoBanue 3auer
COKpAILEHHE PAa3MEPHOCTH U OIIK-4.2 3auer ¢
MIPOCTPAHCTBEHHAs OIIK-4.3 OLICHKOU
KJIaCTEepU3aALML OIIK-4.4
6 |MonenupoBaHu€e OTHOILIEHUI: OIIK-4.1 TectupoBanue 3auer
perpeccus u OIIK-4.2 PacuetHo-rpaduueckas 3auer ¢
reorpauyecKu-B3BEIICHHAS OIIK-4.3 pabora OLICHKOM
perpeccus OIIK-4.4
7 |OcHoOBBI aHAJIM3a JAHHBIX OIIK-4.1 TecTtupoBanue 3auer
TUCTAaHUUOHHOTO 30HAupoBanusa |OIIK-4.2 3auer ¢
3emun OIIK-4.3 OLICHKOU
OIIK-4.4
8 |OcHoBbl 00paboTku pactpoBeix  |OITK-4.1 TectupoBanue 3auer
JTAHHBIX OIIK-4.2 3auer ¢
OIIK-4.3 OLIEHKOM
OIIK-4.4
9 |ABTOMaTHYECKOE OIIK-4.1 PacuerHo-rpaduueckas 3auer
nemudpupoBaHue OIIK-4.2 pabora 3ader ¢
OIIK-4.3 OLICHKOM
OIIK-4.4




10 |[TanmapneHuHT OIIK-4.1 TectupoBanue 3auer
OIIK-4.2 3auer ¢
OIIK-4.3 OLIEHKOM
OIIK-4.4

11 [HeiipocereBble METOBI B OIIK-4.1 TectupoBanue 3auer

obpabotke maHHbIX J[33 OIIK-4.2 3auer ¢

OIIK-4.3 OLIEHKOM
OIIK-4.4

5. Ilopsaok nmpoBeeHUsI MPOMEKYTOUYHOM aTTeCTAIUMN

[lopsnox mpoBeeHMsT TNPOMEKYTOUHOM  arTecTallud  PENIaMEHTHPYETCS  JIOKaJIbHBIMU
HOPMaTUBHBIMU aKTaMU YHHUBEpPCUTETA:
- Ilonmoxenuem o Qopmax, NEPUOJUYHOCTH, TOPAIKE TEKYIIEro KOHTPOJS YCIIEBAEMOCTH H
NPOMEXKYTOYHOM aTTecTaui OOy4aroIuXcsi 10 OCHOBHBIM 00pa30BaTelIbHBIM IpOrpaMMaM
BBICIIIETO O0pa3oBaHMsA — MporpaMMmaM OakajlaBpuaTa, MporpaMMaM CIHEIHAIUTETa, MporpaMmmamM
MarucTpaTypbl B QenepaJbHOM TOCYIapCTBEHHOM OIODKETHOM 00pa30BaTeIbHOM YUPEKIACHUU
BbICIIET0 00pa3oBaHus «MOCKOBCKHI TOCYJapCTBEHHBIM YHHUBEPCUTET T'€OE3UU U KapTorpadum,
1.6 «Opranu3zanus 1 NpoBeIeHUE MPOMEKYTOUHOM aTTeCTALUN.
- TlonoxxeHneM O TMOpPSAKE OCYLIECTBICHHsS 00pa30BaTEIbHOTO IMPOLECca, MPOBEICHHS TEKYIIETo
KOHTpOJISl YCIIEBAEMOCTHM M IPOMEXYTOYHOW arTecTaluyd OOydyaroluuxcsi C [PUMEHEHUEM
ANIEKTPOHHOTO OOYyYeHUS W AMCTAHIMOHHBIX OOpa30BATENIbHBIX TEXHOJIOTUH B (QenepaibHOM
TOCYIJapCTBEHHOM  OIO/[DKETHOM  00pa30BaTebHOM  YUPEKACHWU  BBICIIETO  0Opa30BaHMSA
«MOCKOBCKHI TOCYIapCTBEHHBI YHUBEPCUTET Teofe3ud M Kaprorpadpum», 1n.8 «IIpoBenenue
IIPOMEXKYTOYHOM arrectauuu ¢ npuMmeHenuem 20 u JOT».

Ilpomesxcymounas ammecmayus. 3auem, 5 cemecmp.

Hpomeofcymowaﬂ ammecmayust. 3auem c OIxfeHKOiZ, 6 cemecmp.

6. OneHoYHbBIC MaTepHAJIbl TEKYLET0 KOHTPOJIS

Pazoen 1. Beedenue ¢ npocmpancmeeHHblii AHAIU3
Konmponupyemvie H/IK: OIIK-4.1 OIIK-4.2 OIIK-4.3 OlIK-4.4

Tema 1.1. Beeoenue 6 npocmpaHcmeeHHblll AHAIU3
dopma KOHTPOJIs1/0LIEHOYHOE CpeicTBO: TecTupoBaHue
Bomnpocsi/3ananus:

1. Uro Takoe NpPOCTPAaHCTBEHHBIM AaHAIW3 M TIEONPOCTPAaHCTBEHHBIM aHanu3? EcTe nu
pa3HULA MEXTy 3TUMU TEPMUHAMU?

2. Kakue cyIiecTByIOT 3Talmbl IPOCTPAHCTBEHHOrO aHanu3a? Ha kakue BOMpOCHl OTBEYAIOT
IIPY BBIIIOJTHEHUM 3TUX 3TAIoB?

3. YTto Takoe KOHIENTyaJIn3alus IPOCTPAHCTBEHHBIX OTHOLEHUI? [loueMy 3T0 BakHO?

4. Yto Takoe cepa BIUSHUSA U 0071aCTh paBHO3HAYHOCTH?

5. YT0 Takoe OKPEeCTHOCTb, ¥ MIOYEMY ATO MOHITHE BaXKHO ISl HPOCTPAHCTBEHHOTO aHaIu3a?
6. Uto takoe nmosmronsl Tuccena u tpuanryisiius Jenone? KakoBo nx HazHaueHue?

7. UTo Takoe MPOCTPaHCTBEHHBIC Beca W MaTpuIila MPOCTPAHCTBEHHBIX BecoB? KakoBo mx
Ha3zHaueHue?

8. UTo Takoe cTaHAapTU3alUs CTPOK, U KOIJa €€ ClelyeT IPUMEHSThH?

Pazoen 2. Hccneoosamenvckuil ananus npocmpancmeeHHblX OAHHbIX




Konmponupyemvie H/{K: OIIK-4.1 OIIK-4.2 OlIK-4.3 OIIK-4.4

Tema 2.1. Hccneoosamenvckuil ananus npocmpanCcmeeHHblX OAHHbIX

dopMa KOHTPOJISI/OTICHOYHOE CPeACTBO: TecTrupoBaHue

Bonpocsi/3ananus:
1. [Touemy HEOOXOAMMO HUCIIONH30BATh MPOCTPAHCTBEHHYIO CTATUCTUKY ?
2. B ueM OCHOBHOE OTJINYHME NPOCTPAHCTBEHHOW CTaTUCTUKU OT ONIUCATEIbHON CTaTUCTUKU?
3. Yro Takoe ¢oHOBas kaprorpamma (choropleth — xoporieT), u yist 4ero oHa UCTIONB3yeTCs?
4. Kakue /1Ba OCHOBHBIX TUIA (DOHOBBIX KapTorpamm cymecTBytoT? [IpuBenure npumepsl.
5. Kakue o1ieHKu paccesHus cymecTBytoT? Ha3oBuTe HEKOTOphIE U3 HUX.
6. Uto Taxoe BbIOpoc? IloueMy He0OXOAUMO BBISBIISATH BHIOPOCHI?
7. Kak cnemyet oOpabarbiBaTh BEIOPOCHI?

8. Urto Takoe ko3(ddunument xoppemsuuu [lupcona? CBUAETENBCTBYET JIM OH O HAJIWYUU
CBSI3U MEX/1y IEPEMEHHBIMH, BO3MOYKHO ITPUUYNHHO-CJIEICTBEHHON?

9. Kak MoxxHO mHTepnpeTHpoBaTh ko3(duiuent xoppemsauuu [IupcoHa (CKOIBKO KIaccoB
KOppEJSLUU CYLIECTBYET)?

10. OnuumuTe THMHYHYIO NPOLETYpPY NPOBEPKH 3HAYMMOCTH.

Pazoen 3. Ananus3 zeozpaghuueckozo pacnpeoenenus u CmpyKmypvl mo4euHbvlX 3aKOHOMEPHOCmell
Konmponupyemvie H/IK: OIIK-4.1 OIIK-4.2 OIIK-4.3 OlIK-4.4

Tema 3.1. Ananuz eeocpaghuueckoco pacnpeoenenus u CmpyKmypvl mo4eyHvlxX 3aKOHOMEPHOCMEN
dopma KOHTPOJIs/0LIEHOYHOE CPeICTBO: TecTupoBaHue
Bomnpocsi/3ananus:

1. Yro takoe meHTporpaduyeckas craructuka? HazoBute Hambonee pacmnpocTpaHEHHBIC
WHCTPYMEHTHI IEHTpOorpaduueckoil MpoCTPAHCTBEHHOM CTATHCTUKH. B ueM HX IIaBHOE OTIIMYHUE OT
ONUCATENHLHON CTATUCTUKH?

2. TlepeunciantTe OCHOBHBIC PA3NUYHS MEXKIY TeorpadMYecKMMH W TPOCTPAHCTBCHHBIMU
BBIOpOCaMH.

3. IlepeuncinTte OCHOBHBIE XapaKTEPUCTUKH MPOCTPAHCTBEHHOIO BBIOpOCa.
4. Ilepeuncnure OCHOBHBIE MPEATIONOKEHUS O MTOJHOM MPOCTPAHCTBEHHON CIIy4aiiHOCTH.

5. IlepeuncnuTe OCHOBHBIE MPOCTPAHCTBEHHBIE TOUEYHBIE 3aKOHOMEPHOCTHU U CO3JAIONINE UX
MIPOCTPAHCTBEHHbIE MPOIIECCHI.

6. B ueM BaXHOCTh NOJHOW MPOCTPAHCTBEHHOM CIIYYalHOCTH Il MPOCTPAHCTBEHHOU
CTaTUCTUKH?

7. Ilepeunciutre OCHOBHBIE METOABI aHAJIM3a TOYEYHBIX 3akoHOMepHOcTer. Ha kakux
BBIYHCIICHUSX OHU OCHOBBIBAIOTCS?

8. Uro Ttakoe K-ynkmms Purumm, m qis yero oHa wucmoiwsdyercsi? B dem ee miaBHOE
MPEUMYIIECTBO?

9. Uro Takoe siiepHas OlleHKa INIOTHOCTH, U KaK OHa OToOpaXkaeTcs?

10. Korga cinenyet UCIIONb30BaTh SIAEPHYIO OLIEHKY IIJIOTHOCTH?

Pazoen 4. Ilpocmpancmeennas agmoxoppenayus
Konmponupyemvie H/IK: OIIK-4.1 OIIK-4.2 OIIK-4.3 OlIK-4.4

Tema 4.1. Ilpocmpancmeennas asmoxoppenayus
dopma KOHTPOJIs1/0LIEHOYHOE CpeICcTBO: TecTupoBaHue
Bomnpocsi/3ananus:

I. Yro Takoe mnpocTpaHCTBEHHas aBTOKoppemsauusa? Kakue THUNBI NPOCTPaHCTBEHHOU
aBTOKOppEJALUY CylecTBY0T? Kakne METpUKHU HCIONb3YIOTCS Yallle BCEro?



2. Tlouemy mpOCTpaHCTBEHHAs] aBTOKOPPENSIIMS BaKHA IS reorpaduueckoro aHaim3a |
MIPOCTPAHCTBEHHOM CTATUCTUKU?

3. Uto Takoe MHKpEMEHTaJbHasl MPOCTPAHCTBEHHAS aBTOKOPPEISALHs, M JUIS KaKUX Ieei
OHAa MCTOJIb3YeTCs?

4. J1na Kakux Lenel NCIobp3yeTcs [uarpamma paccessus naaekca [ Mopana?

5. Kak gmarpamma paccesHus wuHAekca | Mopana momoraer HWACHTH(PHUIIMPOBATH
MPOCTPaHCTBEHHBIE BBHIOpOCKI? UTo onpenensieT kBaapanT « Huskuii—Boicokuit» (Low-High)?

6. Uto Takoe aHaiM3 KIAcTepoB W BBIOpOocoB? Kak WHTEPHpPETUPYIOTCS PE3yJabTaThl
BBIUYHCIICHUS MHEKCa?

7. Urto o3nauaror kiactepbl «Bwicokmit—Beicokuity (High-High) n «Huskuii—Hu3kuii»
(Low-Low) mokansHoro uHaekca I Mopana?

8. UTo Takoe aHAJIN3 ropsAYrX TOYEK, U YTO TAKOE XOJOAHBIE U ropsuue ToUku? MOKHO JH
MPUMEHSTH 3TOT aHAJIU3 K TOUYEYHBIM JTaHHBIM?

Pazoen 5. Mmnozomepnvie OanHble: COKpauwjeHue pasmMepHOCMU U RPOCMPAHCHIGEHHAA
Kaacmepuzayus
Koumponupyemvie U/IK: OIIK-4.1 OIIK-4.2 OIIK-4.3 OIIK-4.4

Tema 5.1. Mnozomepnvle OaHHble: COKpawjeHue pasmMepHocmu U  NPOCMPAHCMBEHHAs
Kaacmepuzayusl
dopma KOHTPOJIs1/0LIEHOYHOE CPEeICTBO: TecTupoBaHue
Bomnpocwi/3ananus:

1. Yto Takoe MHOTOMEPHBIE JaHHBIE U MHOTOMEPHBII aHanu3? 3a4eM OHU HYXKHbI?

2. Ilepeuncnute Hambojee YacTO HCIOIb3yeMble METOIbl YMEHBIICHHUS Pa3MEpPHOCTH H
KJIACTEpU3ALIH TAHHBIX.

3. Uro Takoe KiacTepu3aius Ha OCHOBe IutoTHOCTH? Kakme anroputmsl Hambosee
W3BECTHBI?

4. Kak meTon MIaBHBIX KOMIIOHEHT MNPHUMEHSAETCS K pacTpoBbiM AaHHbIM? IIpuBenure
HEOOJIBIIION MpUMep.

5. IlepeuncianTe OCHOBHBIE PAa3IMYUsi MEXKIY METOIOM IVIABHBIX KOMIIOHEHT M (DaKTOPHBIM
aHAJIU30M.

6. Uto Takoe MHOTOMEpHOE MaciTabupoBanue? Uto Takoe opauHaIus?

7. Uto Takoe wepapxuyeckas kiacrepusauusa? UYro Ttakoe nenaporpamma? HazoBute nsa
OCHOBHBIX TOJIX0/1a K Pa3/I€JICHUIO TaHHBIX.

8. Uro Takoe meTon JoKTs U F-cratuctuka Kannacku—Xapabama B anroputme k cpenaux?

9. Yrto Takoe [OOCTOBEPHOCTh KJIACTEPU3ALMH, M IIOYEMY MBI HCIOJIb3YEM MEPBI
JIOCTOBEPHOCTH?

10. Yto Takoe permonanmzanusa? Ilepeuncinre OCHOBHBIE XapaKTEPUCTHUKH KIIACTEPOB,
CO3aBa€MbIX 3TUM METOJIOM.

Pazoen 6. Mooenuposanue omHouweHUIL: pezpeccus u 2e02pauuecKu-636euleHHan pezpeccus
Konmponupyemvie H/IK: OIIK-4.1 OIIK-4.2 OIIK-4.3 OlIK-4.4

Tema 6.1. Mooenuposanue omuouienuil: pecpeccusi U 2e02paguyecKu-636eUleHHas pecpeccus
dopma KOHTPOJIs1/0LIEHOYHOE CpeicTBO: TecTupoBaHue
Bomnpocwi/3ananus:
1. Yro Takoe MpoCTpaHCTBEHHAs! IKOHOMETPHKA?
2. Ilepeuncnure HanboIee MUPOKO U3BECTHBIE MOACIIH MPOCTPAHCTBEHHON YKOHOMETPHKH.
3. Yo Takoe MOAEIh MPOCTPAHCTBEHHOTO jara?
4. YTo Takoe MOJIeIh IPOCTPAHCTBEHHON OIIHOKHU?



5. Kakue mpoOGrnembl BO3HHKAIOT MPU HCIIOJIb30BAaHUM PETPECCUU HAaUMEHBIIUX KBaJPaToOB
(OLS), xorna uMeeT MecTo MPOCTPAHCTBEHHAs! aBTOKOPPEALUs?

6. Uto Takoe kpurepuilt MHOkuTeNs Jlarpanxa?
7. Ilepeunciute OCHOBHbIE METO/bI OLIEHKH ITapaMEeTPOB MOJIEIN IPOCTPAHCTBEHHOIO Jlara.
8. Uto Takoe MpOoCTpaHCTBEHHAs! (QUIIBTpALHs?

9. Kakue mpo0GieMbl BO3HUKAIOT MPH BBIMOJIHEHUH HETIPOCTPAHCTBEHHOTO PErpecCHOHHOTO
aHaJM3a, Korjna UMEeeT MECTO MPOCTPAHCTBEHHAs! HEOAHOPOAHOCTH?

10. YTo Takoe MeTo/1 MPOCTPAHCTBEHHBIX PEKUMOB?
dopma KOHTPOJIs1/0LIeHOYHOE cpenicTBO: PacueTHo-rpaduyeckas padora
Bomnpocsi/3ananus:

1. BeruucieHue CTaTUCTHUECKUX XapaKTepUCTHK Habopa JaHHBIX

Pazoen 7. Ocnogvl ananuza OAHHBLIX OUCHAHYUOHHO20 30HOUPOCAHUA 3eMIU
Konmponupyemvie H/IK: OIIK-4.1 OIIK-4.2 OIIK-4.3 OlIK-4.4

Tema 7.1. OcHogvl ananuza OaHHLIX OUCMAHYUOHHO20 30HOUPOBAHUSL 3eMu
dopma KOHTPOJIs1/0LIEHOYHOE CPEeICTBO: TecTupoBaHue
Bomnpocsi/3ananus:
1. Kakue ncrounuku nanasix /133 Bel MoxkeTe Ha3BaTh?
2. Kakue CrmyTHHKOBBIE IPOTrpaMMBbl JUCTAHIIMOHHOTO 30HAMPOBaHs 3eMiau Bam n3BeCTHBI?

Pa3zoen 8. Ocnoswvt 00padomku pacmpoevix OGHHbLIX
Konmponupyemvie H/{K: OIIK-4.1 OIIK-4.2 OIIK-4.3 OIIK-4.4

Tema 8.1. OcHosbl 06pabomku pacmposwix OAHHbIX
dopMa KOHTPOJISI/OTICHOYHOE CPeAICTBO: TecTrupoBaHue
Bonpocsi/3ananus:
1. Kakue criekTpaibHble HHIEKChl BaM n3BeCTHBI?
2. Kakue tumsl Tpanchopmaiuu pactpoB Bam u3BecTHbI?

Pazoen 9. Asmomamuueckoe oewiugppuposanue
Konmponupyemvie H/IK: OIIK-4.1 OIIK-4.2 OIIK-4.3 OlIK-4.4

Tema 9.1. Aemomamuyeckoe dewugpuposarue
dopma KOHTPOJIs1/01IeHOYHOE cpenicTBO: PacueTHo-rpaduyeckas pabora
Bomnpocsi/3ananus:
1. MOHUTOpPUHT BOJIHBIX OOBEKTOB

Pazoen 10. llanwmapnenune
Konmponupyemvie H/IK: OIIK-4.1 OIIK-4.2 OIIK-4.3 OlIK-4.4

Tema 10.1. Ilanwapnenune
dopma KOHTPOJIs1/0LIEHOYHOE CPeICTBO: TecTupoBaHue
Bomnpocsi/3ananus:
1. Yro Takoe maHIIApIEHUHT?
2. Kakue MeTozpl maHmaprneHuara Bam n3BectHbI?

Pa3zoen 11. Heitpocemegvie memoowt 6 oopadbomke oannvix /[33
Konmponupyemvie H/{K: OIIK-4.1 OIIK-4.2 OIIK-4.3 OIIK-4.4



Tema 11.1. Hetipocemegvle memoovl 8 oopabomxe danHwvix /[33
dopma KOHTPOJIs/0LIEHOYHOE CPeICcTBO: TecTupoBaHue
Bomnpocsi/3ananus:
1. Kakue Bunpl HelipoceTeBbix Moaeneil B QGIS Bam usBectHbl7

7. OueHOYHbIC MATEPHAJIBI IPOMEKYTOYHOM aTTeCTALMHA

5 cemecmp, 3auem
Koumponupyemvie U/IK: OIIK-4.1 OIIK-4.2 OIIK-4.3 OIIK-4.4
Bomnpocei/3ananus:
1. IIpocTpaHcTBEHHBIN aHAINU3. TUIBI IPOCTPAHCTBEHHOI'O AHAIN3A.
2. I[locnenoBareabHOCTh IPOCTPAHCTBEHHOIO aHAJIN3A

3. KoHuenryanu3zanus IpoCTpaHCTBEHHBIX OTHOLIEHUN

4. Mepbl pacCTOSSHMS B NpPOCTpaHCTBeHHOM aHanu3e. Cdepa BIMSHUS, pacCTOSHUE
3aTyXaHus 1 00J1aCTh paBHO3HAYHOCTH

5. BIu30CTh B KOHTEKCTE MPOCTPAHCTBEHHOTO aHaimmu3a. MeToabl MpeCTaBIeHUs OIM30CTH
MOJUTOHOB. Marpuiia CMeKHOCTH.

6. B3aumozeilicTBUE U OKPECTHOCTM B KOHTEKCTE IMPOCTPAHCTBEHHOIO aHaiau3a. MeTtozsl
OIIpENEICHHUS OKPECTHOCTH.

7. IlpocTpancTBeHHbIe Beca. CTaHAapTU3aLMS CTPOK.

8. HccnenoBaTenbCKUM aHAIW3 MPOCTPAHCTBEHHBIX NaHHBIX. OnucareibHasi CTAaTUCTHKA,
CTaTUCTHKA BBIBOJIOB U MTPOCTPAHCTBEHHAS CTAaTUCTHKA.

9. ®oHoBas kaprorpamma. Pacnpenenennue 4acToT u rucrorpaMmma 4acToT.

10. Onenku nieHTpa, GOPMBI U paCCESHUS.

11. Beibpocel. Kopobuarast iuarpamma.

12. lnarpamMMma paccesaHus. Marpuna nuarpaMM paccesiHusL.

13. KoBapuanusi. JlucnepcuoHHO-KOBapHallMOHHAs MaTpulia.

14. Koa¢ppunment xoppemnsiuuu. [TapHas koppemsiuus.

15. U3menenne macimtaba ganueix. Hopmanu3zanusi, nmonpaska, CTaHAapTU3ALUS. Z-OlCHKA.
16. Craructuka BbIBOJOB. JlOBEpUTENBHBIE HHTEPBAJIBI U YPOBEHD 10CTOBEPHOCTH.

17. Hentporpadus. Cpennwmii, Mmeauanabiii 1eHTp. LleHTpanbHbI 00bekT. CTaHmapTHOE
paccTosiHue. DIUTHIIC CTAaHAAPTHOTO OTKIOHEeHHUS. [ eorpaduyueckre U MpoCTPAHCTBEHHBIE BHIOPOCHI



18. AHanmM3 NOPOCTPAaHCTBEHHBIX 3aKOHOMEPHOCTEH: MPOCTPAHCTBEHHBIM  MPOIIECC,
MPOCTPAHCTBEHHAsI CITy4alHOCTb, 3¢ (eKbl IEPBOr0 U BTOPOTO MOPSIKA

19. Ananu3s Gnmxaitimux coceneil. SlnepHas GyHKIMS OIICHKHU TIOTHOCTH.

20. IIpocTpaHcTBEHHas: aBTOKOppEALUs. Buapl MpocTpaHCTBEHHON aBTOKOPPEISALIUY.
21. I'mo6anbHast MPOCTPAHCTBEHHASI aBTOKOPPEIISLIUS.

22. JlokanbHas MPOCTPAHCTBEHHAS] aBTOKOPPEIISILIMSL.

23. [IpocTpaHCTBEHHO-BPEMEHHOM aBTOKOPPEISIIIUOHHBINA aHAN3

24. @aKkTOpHBIN aHAIN3

25. Metop TI1aBHBIX KOMIIOHEHT

26. KnactepHslii aHanu3

27. Pernonanuzamnus

28. Kiacrepuzaiust Ha OCHOBE IJIOTHOCTH

29. Ananus cxoncrsa

30. IIpocTas nuHelHas perpeccus

31. MHOXecTBEeHHAas TMHEWHAs perpeccus

32. OueHka pe3yabTaToB JUHEHHON PErpeCCUM - METPUKH, KDUTEPUU U THArPaMMBbl

33. l'eorpaduuecku B3BELICHHAS PErPeCcCust

6 cemecmp, 3auem ¢ oyenKou
Koumponupyemvie U/IK: OIIK-4.1 OIIK-4.2 OIIK-4.3 OIIK-4.4
Bomnpocsei/3ananus:

1. IIpocTpaHcTBEHHBIN aHAINU3. TUIBI IPOCTPAHCTBEHHOI'O AHAIN3A.

2. I[locnenoBareabHOCTh IPOCTPAHCTBEHHOIO aHAJIN3A
3. KoHuenryanu3zanus IpoCTpaHCTBEHHBIX OTHOLIEHUN

4. Mepbl pacCTOSHMS B NpPOCTpaHCTBeHHOM aHanmu3e. Cdepa BIUSHUS, pacCTOSHUE
3aTyXaHus 1 00J1aCTh paBHO3HAYHOCTH

5. BIu30CcTh B KOHTEKCTE MPOCTPAHCTBEHHOTO aHaiu3a. MeToabl MpeCTaBIeHUs OIM30CTH
MOJUTOHOB. Marpuiia CMeKHOCTH.



6. B3aumozeilicTBUE U OKPECTHOCTM B KOHTEKCTE IMPOCTPAHCTBEHHOIO aHaiau3a. MeTtozsl
OIIpENIEICHHUS OKPECTHOCTH.

7. IlpocTpancTBeHHbIE Beca. CTaHAapTU3aLMS CTPOK.

8. HccnenoBaTenbCKUM aHaAIW3 MPOCTPAHCTBEHHBIX NaHHBIX. OnucareibHasi CTaTUCTHKA,
CTaTUCTHKA BBIBOJIOB U MTPOCTPAHCTBEHHAS CTATUCTHKA.

9. ®oHoBas kaprorpamma. Pacnpenenennue 4acToT U rucrorpaMmma 4acToT.

10. Onenku nieHTpa, GOPMBI U paCCESTHUS.

11. Beibpocsl. Kopobuaras auarpamma.

12. lnarpamMMma paccesaHus. Marpuna nuarpaMM paccesiHusL.

13. KoBapuanusi. JlucnepcuoHHO-KOBapHallMOHHAs MaTpHIia.

14. Koa¢ppunment koppemnsiuuu. [TapHas koppemsiuus.

15. U3menenne macimtaba ganubsix. Hopmanu3zanus, nmonpaska, CTaHIapTU3ALUS. Z-OlCHKA.
16. Craructuka BeIBOAOB. JJoBepUTEIbHBIE HHTEPBAJIBI U YPOBEHD IOCTOBEPHOCTH.

17. Hentporpadus. Cpennwmii, Mmeauanabiii 1eHTp. LleHTpanbHbIl 00bekT. CTaHmapTHOE
paccTosiHue. DIUTHIIC CTAaHAAPTHOTO OTKIOHEeHHUS. [ eorpaduyueckre U MpoCTPAHCTBEHHBIE BHIOPOCHI

18. AHanmM3 NOpPOCTPAaHCTBEHHBIX 3aKOHOMEPHOCTEH: MPOCTPAHCTBEHHBIM  MPOIIECC,
MPOCTPAHCTBEHHAsI CITy4altHOCTb, 3((eKbl IEPBOr0 U BTOPOTO MOPSIKA

19. Ananus Gnmxaitimux coceneit. SlnepHas GyHKIMS OIICHKHU TIOTHOCTH.

20. IIpocTpaHcTBEHHAs: aBTOKOppEALUs. Buapl MpocTpaHCTBEHHON aBTOKOPPEISALIUY.
21. I'mo6anbHast MPOCTPAHCTBEHHASI aBTOKOPPEIISLIUS.

22. JlokanbHas MPOCTPAHCTBEHHAS] AaBTOKOPPEIISILIMSL.

23. [IpocTpaHCTBEHHO-BPEMEHHOM aBTOKOPPEISIIIUOHHBINA aHAN3

24. ®aKkTOpHBIN aHAIN3

25. Metop TI1aBHBIX KOMIIOHEHT

26. KnactepHslii aHanu3

27. Pernonanuzamnus

28. Kitacrepuzaiiust Ha OCHOBE IJIOTHOCTH



29. AHanus cxoncTsa

30. IIpocras nuHeliHas perpeccus

31. MHOXeCcTBEHHAs! JIMHEHHAs perpeccust

32. O1eHKa pe3yabTaToB JIMHEHHON PErPECCUU - METPUKH, KPUTEPUU U JUarpaMMBbl
33. I'eorpaduyecku B3BEIICHHAS PETPECCHs

34. Mogenp nansbix /[33. OnHomepHbId cTaTuTH4ecknii ananus (I'mcrorpamMma)
35. Mopenb nanusix [[33. MHOrOMEpHBIN CTATUTHYECKUI aHaJN3

36. Crexrpasibabie 00pa3sl (CriekTpasibHas cUrHaTypa). [IpocTpaHCcTBO MPU3HAKOB.

37. IlpenBaputenvHas o00paboTka u300pakeHus (Pammomerpudueckas KOppeKIus,
AtmocdepHas koppeknus, [ eomerpudeckas koppekmus, OprorpancGpopMUpPOBaAHHUE)

38. CnexrpanbHble mnpeoOpazoBaHus. IIpuMepbl CHEKTpalbHBIX IpeoOpa3oBaHUiA.
CrnexTpalibHble UHIEKCHI.

39. JemmdpupoBanue wuzoOpakenus. IlocraHoBka 3amaum kiaccudukanuu. Merton
MUHHMAJIBHOTO paccTosiHus. MeTol criekTpasibHOro yriia. [Ipobiema pazgenumMocti

40. OneHka TOYHOCTH aNTOPUTMOB Kiaccudukanuu. Marpuna ommbok. Omudku nepBoro
pona. Oumbku Broporo poaa. Tounocts. Kamma ko3ddummenrt.

41. Xapakreputucku ammaparypsl Sentinel 2. CemeilictBo Landsat. XapakrepucTtuku
anmaparypsl Landsat 7, 8-9.

42. anmapnepusar. Merozs! nanmapenpuara. Meron browey. Meroa Ha OCHOBE TIOAMEHBI
kommoHeHt (IHS).

43. IlanmapnepuHr. MeToapl naHIIapenpuHra. MeTog Ha OCHOBE OpTaraHan3aluu
I'pamma-IlImMunara. Meton Ha ocHOBe moaMeHbl komrnoneHT (IHS).

44. Anroput™m SVM: npuHuumns! padots! anroputma SVM. Pabora B mnarune SCP.

45. Anroputm SVM. Henuneitnoe o6o6menue tprok ¢ siapom (kernel trick). PabGora B
marude SCP.

46. ®opMupoBaHUE BEIOOPKH. AJIOTOPUTM HapalTuBaHUS 00JIacTeH.

47. Heiipounsle cetu W ux npuMeHenue B J[33. Maremarnueckoe omucaHue HEHpoOHa.
[TInarun Deepnes.

48. Jlunenslii oneparop. @unbTpel. Mopdonornueckue onepaTopsl.



49. Jlunensiii omneparop. @unbTpbl. PuiabTp pasMbITUA.DUIBTP YIy4IIEHHS YETKOCTH.
MenuaHnHbli GUIBTD.

50. JIunensiit oneparop. Oneparop ceeptku. Oneparop [lproutra, [llappa, Konuu.

51. CobGcTBeHHbIe BekTOpa W uucia. [IpumeHenue coOcTBeHHBIX BekTOpoB B J[33. Meton
IJIaBHBIX KOMIIOHEHT.

52. TeompuBsizka kapT. llpuBsizka sucta Tomorpaduyeckoil KapTel. MaTemaTuueckas
HMHTEpIpeTaLusl.

53. Cnemucduxamuss STAC. Hcrounuku pnanHbIX, goctymHble B TutaruHe STAC API
BROWSER (10mosTHUTh HCTOYHUKAMH CaMOCTOSATEIBHO, KPPOME PACCMOPEHHBIX B paMKaX Iaphbl)

54. Apromaruzanus pacueroB B QGIS. Kanbkynsatop pacTpoB. ABTOMaTH3alUsi pacueTOB
HHJIEKCOB.

55. CunrynsipHoe paznoxeHue. SVD mns cxarus aanHbix. SVD 118 BoccTaHOBIEHUS
M300pakKeHUS

56. Kiaccuduxanus mo crekTpaidbHbIM obnacTaM. Knaccudukamuss Mo CHeKTpalbHBIM
curHarypam. VcciienoBanue CrieKTpaibHbIX CUTHATYP.
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