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1. [Toka3arejn U KPUTEPUH OLEHUBAHUS KOMIIETEH Ui

[Tnanupyemblie YpoBeHb Kputepuu oniennBanus (nepedeHb cPOPMUPOBAHHBIX
pe3yJIbTaThl OCBOCHUS |OBJIAICHUS NJIK/3YB no ypoBHSIM OCBOCHHS)

MIPOrPaMMBbI

ITIK-1 Cniocoben [Tosbmmennsii  |MJIK T1K-1.1 CoOupaet 60mbImre mpocTpaHCTBEHHBIE
BBITIOJIHATH PaOOTHI 1O JaHHbIE

cOopy, 00paboTKe H

aHau3y OONBIINX 3HaTh:

MPOCTPAHCTBEHHBIX [1K-1.1/362 Uctounuku u popMaThl MPOCTPAHCTBEHHBIX
TaHHBIX JTaHHBIX (BEKTOPHBIE, paCTPOBbIE, 00TaYHbIE TOUCUHbIE

oOnaka, TaHHbIE TEIEMETPHUH); METOABI UX MOTyUEHUS,
penoOopadOTKU 1 BaTudaIluu
[1K-1.1/363 ApXHTEKTYpYy XpaHUIHII TPOCTPAHCTBEHHBIX
naHHbIX: pensiunonHbie CYB/] ¢ mpocTpaHCTBEHHBIMU
pacuuperusmu (PostGIS), NoSQL-xpanunuiia
(MongoDB Geospatial), reonoprainst u
WFS/WMS-cepBuch

YMerTsb:
[1K-1.1/Ym2 3arpyxarb, TpaHcHOpMUPOBATH U
BaJIMIMPOBATh MPOCTPAHCTBEHHBIE TaHHBIE C
ucnonb3oBanueM GDAL/OGR, Python (GeoPandas,
Fiona) u 'MC-mmardopm (QGIS, ArcGIS)
[1K-1.1/Ym3 Pa3pabarbiBaTh CXeMbI XpaHEHUS
MPOCTPAHCTBEHHBIX JaHHBIX, CO37aBaTh
MIPOCTPAHCTBEHHbIE MHIEKCHI U 00ecTIeunBaTh
LETOCTHOCTh T€OMETPHIL

Bnanets:
[1K-1.1/HB2 HaBbikamu KOHBEHEepHOH 00paObOTKH
MIPOCTPAHCTBEHHBIX JAHHBIX: OT cOOpa 10 3arpy3Ku B
XpaHUJIHILE
[TK-1.1/HB3 UuCcTpyMeHTamMu pabOTHI C
reonpOCTPAaHCTBEHHBIMU 0a3amu naHHBIX (PostGIS,
Spatialite) 1 CKpUIITOBBIMHU CPEICTBAMH aBTOMATH3AINH

MK ITK-1.2 O6pabateiBaeT O00IbIINE TPOCTPAHCTBEHHBIC
JTAaHHBIC

3HaTh:
[1K-1.2/384 MeToapl re0OCTaTUCTHKHU, TPOCTPAHCTBEHHOM
uaTepnossinuu (IDW, kpuruHr), mpocTpaHCTBEHHOM
knacrepusanun (DBSCAN, k-means geo) u cereBoro
aHanusa
[K-1.2/3u5 [punmuns 06paboTKH 0OIBIINX
T€ONPOCTPAHCTBEHHBIX TAaHHBIX: paclpeaeEHHbIE
Beraucienus (Apache Sedona, Dask-GeoPandas),
obnaunsie ' MC-tuatrgopmet (Google Earth Engine)
YMeTs:
[1K-1.2/Ym4 TIpoBonuTh OBEpieHHbIN, Oy(hepHBbIid,
CETEBOM U PACTPOBBIN aHAIU3 C IPUMEHEHUEM
I'MC-unctpymenToB u Python-6ubnuorex (Shapely,
Rasterio, PyProj)




[1K-1.2/YMS BbISBAATH IPOCTPAHCTBEHHBIE
3aKOHOMEPHOCTH, aHOMAJIMU U TPEHJIBI B OOJIBIINX
MacCHBaXxX reoJJaHHbIX

Bnanets:
[1K-1.2/HB4 HaBbikamMu aHaIUTHYECKON 00pabOTKH
reonpOCTPAHCTBEHHBIX TAHHBIX B IPOTPaMMHOM cpefie
Python u I'MC-tutardopmax

[1K-1.2/HBS MeTtogamu BU3yaau3aluu pe3yJbTaToB
MIPOCTPAHCTBEHHOTO aHaM3a (KapTorpaduueckue
MPOAYKTHI, JAIOOpAbl, MHTEPAKTUBHBIE KapThl)

MK TIK-1.3 Ananuzupyet O60bIre IpOCTPaHCTBEHHBIE
JaHHbIE

3HaTh:
MK-1.3/3u7 [pununs! noctpoenust ETL-konBeiiepos
JUTSI TEOTIPOCTPAHCTBEHHBIX JIAHHBIX; HHCTPYMEHTHI
aBromatu3anuu (Apache Airflow, Luigi, ckpunroBsie
CpelcTBa)
[1K-1.3/388 CranmapThl JOKyMEHTHUPOBAaHUS
reonpocTtpancTBeHHbIX MaHHBIX (ISO 19115, INSPIRE)

YMeTsb:
[1K-1.3/Ym7 TIpoektupoBaTh ¥ peasn30BbIBATH
aBTOMAaTH3UPOBAaHHBIE KOHBEHEPHI cOOpa, TpaHChopMaIiu
U 3arpy3Kd MPOCTPAHCTBEHHBIX JAHHBIX
[TK-1.3/YM8 JlokymeHTHPOBaTh HAOOPbI
TeONpPOCTPAHCTBEHHBIX JAHHBIX B COOTBETCTBHHU C
MPUHATHIMHU CTaHJIaPTaMU

Bnanets:
[1K-1.3/HB7 HaBblkamu pa3paOOTKU U OTIAJKH CKPHUIITOB
U KOHBeepoB 00pabOTKN MPOCTPAHCTBEHHBIX TAaHHBIX
[1K-1.3/HB8 HaBbikamu HanmucaHUsI TEXHUUECKON
JOKYMEHTAIUH U MOJTOTOBKH OTYETHBIX MaTepHasioB




bazosniit

NIAK TIK-1.1 CoGupaet GosplIue npocTpaHCTBEHHbIE
JTaHHbIE

3HaTh:
[IK-1.1/382 UcTtounuku u popmarsl MpOCTPAHCTBEHHBIX
JTAHHBIX (BEeKTOpPHBIE, paCTPOBHIE, 00IaUHbIE TOUCUHBIE
o0Jaka, TaHHBIE TEJIEMETPUHN); METOBI X TOIy4eHUs,
npenoOpaboTKH U BaIUJAIIH
[IK-1.1/383 ApXUTEKTypy XpaHUIHUIL IPOCTPAHCTBEHHBIX
naHHbIX: persiuonHblie CYB/] ¢ mpocTpaHCTBEHHBIMU
pacmmpenusmu (PostGIS), NoSQL-xpanunuia
(MongoDB Geospatial), reonoprainst u
WEFS/WMS-cepBucot

YMmeTs:
[IK-1.1/YM2 3arpyxars, TpancopMupoBars 1
BAJIMJIMPOBATH MPOCTPAHCTBEHHBIE TAHHBIC C
ucnonbs3zoBanreM GDAL/OGR, Python (GeoPandas,
Fiona) u T'UC-mmnardopm (QGIS, ArcGIS)

Biagers:
[1K-1.1/HB2 HaBblkaMu KOHBeHepHOH 00pabOTKH
IPOCTPAHCTBEHHBIX JIAaHHBIX: OT cOOpa 710 3arpy3KH B
XpaHUIUIIE
[IK-1.1/HB3 UHCTpYyMEHTaMU pabOTHI C
reonpOCTPAaHCTBEHHBIMU 0a3amu naHHBIX (PostGIS,
Spatialite) 1 CKpUIITOBBIMHU CPEICTBAMH aBTOMATH3AIIH

MK ITK-1.2 O6pabateiBaeT O0IbIINE TPOCTPAHCTBEHHBIC
JTAaHHBIC

3HaTh:
[1K-1.2/384 MeToapl re0OCTaTUCTHKHU, TPOCTPAHCTBEHHOM
uaTepnossinuu (IDW, kpuruHr), mpocTpaHCTBEHHOM
knacrepusanuu (DBSCAN, k-means geo) u cereBoro
aHanusa

[K-1.2/3u5 [punmuns 06paboTKH 0OIBIINX
T€ONPOCTPAHCTBEHHBIX TAaHHBIX: paclpeaeiEHHbIE
Beraucienus (Apache Sedona, Dask-GeoPandas),
obnaunslie ' MC-tunatrdopmel (Google Earth Engine)
YMeTs:
[1K-1.2/Ym4 TIpoBonuTh OBEpiIeHHbINA, Oy(hepHbIid,
CETEBOM U PACTPOBBIN aHAIU3 C IPUMEHEHUEM
I'MC-unctpymenToB u Python-6ubnuorex (Shapely,
Rasterio, PyProj)
[IK-1.2/YMS5 BbISBASATH IPOCTPAHCTBEHHBIE
3aKOHOMEPHOCTH, aHOMAJIMU U TPEHJIBI B OOJIBIITNX
MacCHBaXxX reoJJaHHbIX
Bnanets:
[1K-1.2/HBS MeTtogamu BU3yaau3aluu pe3ybTaToB
MIPOCTPAHCTBEHHOTO aHa/IM3a (KapTorpaduueckue
IPOIYKTHI, JAIOOP/bl, HHTEPAKTUBHBIE KapThl)




MK TIK-1.3 Ananuzupyet O60bIIre IpOCTPaHCTBEHHBIE
JaHHbIE

3HaTh:
[K-1.3/3u7 pununs! noctpoenust ETL-konBeiiepos
JUISL TEOTIPOCTPAHCTBEHHBIX JAHHBIX; HHCTPYMEHTBI
aBromatu3anuu (Apache Airflow, Luigi, ckpunroBsie
CpelcTBa)
[1K-1.3/388 CranmapThl JOKyMEHTHPOBAaHHUS
reonpocTtpancTBeHHbIX MaHHBIX (ISO 19115, INSPIRE)

YMerTsb:
[1K-1.3/Ym7 TIpoekTupoBaTh 1 peasn30BbIBATH
aBTOMaTU3MpPOBaHHBIE KOHBEWEpHI cOopa, TpaHCchopMaIun
U 3arpy3Kd MPOCTPAHCTBEHHBIX JAHHBIX
[TK-1.3/YM8 JlokymeHTHPOBaTh HAOOPbI
TeO0NpPOCTPAHCTBEHHBIX TAHHBIX B COOTBETCTBHHU C
MPUHATHIMHU CTaHJIaPTaMU

Bnaners:
[1K-1.3/HB7 HaBblkamu pa3paOOTKU U OTIAJKH CKPHUIITOB
U KOHBeepoB 00pabOTKN MPOCTPAHCTBEHHBIX TAHHBIX

[ToporoBbiii

MK ITK-1.1 Cobupaet Gosbiire MpoCTPAaHCTBEHHBIC
JTAaHHBIC

3HaTh:
I1K-1.1/382 Uctounuku u popMaThl MPOCTPAHCTBEHHBIX
JTaHHBIX (BEKTOPHBIE, paCTPOBbIE, 00TaYHbIE TOUEUHbIE
oOnaka, TaHHBIE TEIEMETPHUH); METOABI UX MOTyUEHUS,
penoOopadOTKU 1 BaTuaaIluu
[TK-1.1/363 ApXHTEKTYpYy XpaHUJIHII TPOCTPAHCTBEHHBIX
naHHbIX: pensiurnonHbie CYB/] ¢ mpocTpaHCTBEHHBIMU
pacmuperusimu (PostGIS), NoSQL-xpanunuiia
(MongoDB Geospatial), reonoprainst u
WFS/WMS-cepBuch

YMerTsb:
[1K-1.1/Ym2 3arpyxarb, TpaHcHOpMUPOBATH U
BaJIMIMPOBATh MPOCTPAHCTBEHHBIE JTaHHBIE C
ucnonb3oBanueM GDAL/OGR, Python (GeoPandas,
Fiona) u 'MC-mmatdopm (QGIS, ArcGIS)

Bnanets:
[TK-1.1/HB3 UHCTpyMEHTaMH pabOTHI C
reonpOCTPaHCTBEHHBIMU Oa3amu MaHHBIX (PostGIS,
SpatialLite) 1 CKpUNTOBBIMH CPEACTBAMH aBTOMATHU3AIHH

[ToporoBbiii

MK ITK-1.2 O6pabateiBaeT O0IbIINE TPOCTPAHCTBEHHBIC
JTAaHHBIC

3HaTh:
[1K-1.2/384 MeToapl re0OCTaTUCTHKH, TPOCTPAHCTBEHHOM
uaTepnossinuu (IDW, kpuruHr), mpocTpaHCTBEHHOM
knacrepusanun (DBSCAN, k-means geo) u cereBoro
aHanM3a




[K-1.2/3u5 [puniuns 06paboTKH 0OIBIINX
T€ONPOCTPAHCTBEHHBIX TAaHHBIX: paclpeaeiEHHbIE
Beraucienus (Apache Sedona, Dask-GeoPandas),
obnaunslie ' MC-tunatrdopmel (Google Earth Engine)
YMmeTs:
[1K-1.2/Ym4 TIpoBonuTh OBEpiIeHHBIN, Oy(hepHBbIi,
CETEBOM U PACTPOBBIN aHAIU3 C IPUMEHEHUEM
I'MC-unctpymenToB u Python-6ubnuorex (Shapely,
Rasterio, PyProj)
[1K-1.2/YMS BbISBASATH IPOCTPAHCTBEHHBIE
3aKOHOMEPHOCTH, aHOMAJIMU U TPEHJIBI B OOJIBIITNX
MaccHBaXxX reo/JaHHbIX

Bnanets:
[1K-1.2/HBS MeTtogamu BU3yaau3aluu pe3yJbTaToB
MIPOCTPAHCTBEHHOTO aHa/M3a (KapTorpaduueckue
MPOAYKTHI, JAIOOpAbl, MHTEPAKTUBHBIE KapThl)

MK ITK-1.3 Ananusupyet OoJbiine MpOoCTPAHCTBEHHBIC
JaHHbIE

3HaTh:
[1K-1.3/3u7 [Ipuntunel noctpoenus ETL-konBeiiepon
JUTSL TEOTIPOCTPAHCTBEHHBIX TAHHBIX; HHCTPYMEHTHI
aBromaruzaruu (Apache Airflow, Luigi, ckpunroBbie
CpEeICTBA)
[K-1.3/3u8 CranaapTbl TOKYMEHTHPOBAHHUS
reonpocTtpancTBeHHbIX TaHHbIX (ISO 19115, INSPIRE)

YMeTs:
[IK-1.3/YM7 IIpoekTupoBarh U peann30BbIBaTh
aBTOMAaTH3UPOBAHHbIE KOHBEHEPHI cOOpa, TpaHchopManuu
¥ 3arpy3KH IPOCTPAHCTBEHHBIX JaHHBIX
[K-1.3/YM8 JlokymMeHTHpOBaTh HAOOPHI
T€ONPOCTPAHCTBEHHBIX TAHHBIX B COOTBETCTBHH C
MPUHSTHIMU CTaHIAPTAMHU

Bnanets:
I1K-1.3/HB7 HaBbikamu pa3paOOTKH U OTIAJAKU CKPUIITOB
1 KOHBEHEPOB 00pabOTKH MPOCTPAHCTBEHHBIX JTAHHBIX

2. Illkaja oneHUBaHus

OrueHka

‘KpI/ITCpI/II/I ouieHuBaHuA (nepeueHs chopmupoBanubeix MJIK/3YB)




OTIn4HO

[IK-1.1 Cobupaet GonblIre MpoCTPAHCTBEHHbIE JaHHbIE
ITK-1.1/312 UcTtounuku u Gopmathl MPOCTPAHCTBEHHBIX JAHHBIX (BEKTOPHBIE,
pacTpoBble, 00auHbIe TOUEUHBIE 00JIaKa, TaHHbBIC TEIEMETPUN ); METOABI UX
MONTy4YeHUs, MPET0OPadOTKH U BATHIAIIUU
MK-1.1/383 ApXUTEKTypy XpaHWIHUIL TPOCTPAHCTBEHHBIX TAHHBIX: PEISIIMOHHBIC
CYB/ ¢ nmpoctpanctBeHHbIMH paciiupeHusiMu (PostGIS), NoSQL-xpanunuiia
(MongoDB Geospatial), reonopranst 1 WES/WMS-cepBucs
[K-1.1/YM2 3arpyxarb, TpaHc(HOpMHUPOBATH M BaJHIMPOBATh IPOCTPAHCTBEHHBIE
naHHble ¢ ucnonb3oBanneM GDAL/OGR, Python (GeoPandas, Fiona) u
I'MC-mnarpopm (QGIS, ArcGIS)
[TK-1.1/YM3 Pa3pabarsiBaTh CXeMbl XpaHEHHUSI IPOCTPAHCTBEHHBIX JTAHHBIX,
CO3JaBaTh MPOCTPAHCTBEHHBIE MHJIEKCHI M 00€CIIeUnBaTh [IEIOCTHOCTh FEOMETPHIA
[1K-1.1/HB2 HaBblkamMu KOHBeHEepHOH 00pabOTKH MPOCTPAHCTBEHHBIX JAHHBIX: OT
cOopa 10 3arpy3KH B XpaHWIUIIIE
[IK-1.1/HB3 UHCTpyMEHTaMu pabOTHI C FeONPOCTPAHCTBEHHBIMU 0a3aMHU JTaHHBIX
(PostGIS, Spatialite) u CKpUNITOBBIMH CPEICTBAMU aBTOMATH3AIUN

[1K-1.2 O6pabarsiBaeT 00JbIINE IPOCTPAHCTBEHHBIE TaHHBIE
[1K-1.2/384 MeTtoabl Te0CTaTUCTUKHU, IPOCTPaHCTBEHHON HHTepnonsun (IDW,
KPHUTHUHT), TpocTpancTBeHHO kiactepuzanuu (DBSCAN, k-means geo) u
CETEBOI'0 aHAIM3a
[K-1.2/3u5 [puniuns 06paboTKH OOJIBIINX FE€ONPOCTPAHCTBEHHBIX TaHHBIX:
pacnpenenénnsie BerancieHus (Apache Sedona, Dask-GeoPandas), o6naunsie
I'MC-nnardopmsl (Google Earth Engine)
[TK-1.2/Ym4 TIpoBonuTh OBepiIelHbIiA, Oy(hepHbIii, CETEBOI U PaCTPOBBINA aHATU3 C
npumeHenueM ' UC-unctpymentos u Python-6ubnmorek (Shapely, Rasterio,
PyProj)
[IK-1.2/YMS BbISBASATH IPOCTPAaHCTBEHHBIE 3aKOHOMEPHOCTH, AaHOMAJIUHU U
TPEH/bI B OONBIINX MACCHBAX I€OAaHHBIX
[1K-1.2/HB4 HaBblkaMu aHAIUTHYECKOM 00pabOTKM reonpoCTpaHCTBEHHBIX
JaHHBIX B mporpammHoi cpesae Python u 'MC-utardopmax
[1K-1.2/HB5 MeTtogamu BU3yaau3aluy pe3yabTaToB MPOCTPAHCTBEHHOTO aHAJIM3a
(kapTorpaduueckue MpoayKThl, 1alI00p/Abl, HHTEPAKTUBHBIC KAPTHI)

[IK-1.3 Ananu3upyet OOJbIINE POCTPAHCTBEHHBIE TAHHBIE
MK-1.3/3u7 punnuns! noctpoenust ETL-konBeiiepoB st
TeONpPOCTPAHCTBEHHBIX TAaHHBIX; MHCTPYMEHTHI aBToMaru3anuu (Apache Airflow,
Luigi, CKpUIITOBBIE CPECTBA)
[K-1.3/3u8 CranaapTbl TOKYMEHTHPOBAHHSI F€ONPOCTPAHCTBEHHBIX NaHHBIX (ISO
19115, INSPIRE)
[IK-1.3/YM7 IIpoekTupoBarh U pealn30BbIBaTh aBTOMATU3UPOBAHHbBIE KOHBEHEPHI
cOopa, TpaHC(HOPMALIMH U 3arPy3KH MPOCTPAHCTBEHHBIX JAHHBIX
[K-1.3/YM8 JlokymMeHTHpOBaTh HAOOPhI FT€ONPOCTPAHCTBEHHBIX JTAHHBIX B
COOTBETCTBUM C IPUHATHIMU CTaHAAPTAMHU
[1K-1.3/HB7 HaBblkamu pa3paOoTKU U OTIAIKA CKPUIITOB U KOHBEHEPOB
00pabOTKU MPOCTPAHCTBEHHBIX TAHHBIX
[TK-1.3/HB8 HaBbikamMu HaNKMCaHUsI TEXHUIECKON JOKYMEHTAIMH U TTOJTOTOBKH
OTUYETHBIX MAaTEPUAJIOB




Xopo1o

[IK-1.1 Cobupaet GonblIre MpoCTPAHCTBEHHbIE JaHHbIE
ITK-1.1/312 UcTtounuku u Gopmathl MPOCTPAHCTBEHHBIX JAHHBIX (BEKTOPHBIE,
pacTpoBble, 00auHbIe TOUEUHBIE 00JIaKa, TaHHbBIC TEIEMETPUN ); METOABI UX
MONTy4YeHUs, MPET0OPadOTKH U BATHIAIIUU
MK-1.1/383 ApXUTEKTypy XpaHWIHUIL TPOCTPAHCTBEHHBIX TAHHBIX: PEISIIMOHHBIC
CYB/ ¢ nmpoctpanctBeHHbIMH paciiupeHusiMu (PostGIS), NoSQL-xpanunuiia
(MongoDB Geospatial), reonopranst 1 WES/WMS-cepBucs
[K-1.1/YM2 3arpyxarb, TpaHc(HOpMHUPOBATH M BaJHIMPOBATh IPOCTPAHCTBEHHBIE
naHHble ¢ ucnonb3oBanneM GDAL/OGR, Python (GeoPandas, Fiona) u
I'MC-mnarpopm (QGIS, ArcGIS)
[1K-1.1/HB2 HaBblkamu KOHBeWEepHOH 00pabOTKH MPOCTPAHCTBEHHBIX JAHHBIX: OT
cOopa 10 3arpy3KH B XpaHWIUIIIE
[IK-1.1/HB3 UHCTpyMEHTaMu pabOTHI C FeONPOCTPAHCTBEHHBIMU 0a3aMHU JTaHHBIX
(PostGIS, Spatialite) u CKpUIITOBBIMH CPECTBAMU aBTOMATH3AIUN

[1K-1.2 O6pabarpiBaeT OOJBIITHE TPOCTPAHCTBEHHBIC TAHHBIE
[1K-1.2/384 MeToapl re0CTaTUCTHKH, TPOCTPAHCTBEHHOW HHTEpIIoNsuu (IDW,
KpUTHUHT), TpocTpancTBeHHOM KinacTepu3aiuu (DBSCAN, k-means geo) u
CETEBOTr0 aHaIM3a
[1K-1.2/3u5 [puniumne 06paboTKkH OOIBIINX TeONPOCTPAHCTBECHHBIX JTaAHHBIX:
pacrnipenenénnbie Berancienus (Apache Sedona, Dask-GeoPandas), o6maunsie
['MC-tinardopmer (Google Earth Engine)
[1K-1.2/Ym4 TIpoBonuTh OBepIieiHbBIN, Oy EepHBINA, CETEBON U PACTPOBHIN aHAIHN3 C
npumenenneM [ MIC-unctpymenToB u Python-6ubnuorex (Shapely, Rasterio,
PyProj)
[1K-1.2/YM5 BeIsSBASTS IPOCTPAHCTBEHHBIC 3aKOHOMEPHOCTH, AHOMAJIUH 1
TpPEeHIbI B OOJIBIINX MAacCCHUBaX I'€OIaHHbIX
[1K-1.2/HBS MeTogamu BU3yalnu3aluu pe3yabTaToB MPOCTPAHCTBEHHOTO aHAIM3a
(xaprorpadudeckre MPOayKThI, JAIIOOPAbI, HHTEPAKTUBHBIC KapThI)

[IK-1.3 Ananu3upyeT OOJbIINE MPOCTPAHCTBEHHBIE TaHHBIE
MK-1.3/3u7 punuunst noctpoenust ETL-konBeiiepoB st
TeONpPOCTPAHCTBEHHBIX TAHHBIX; MHCTPYMEHTHI aBroMaru3auuu (Apache Airflow,
Luigi, CKpUIITOBBIE CPECTBA)
[K-1.3/3u8 CranaapTbl TOKYMEHTHPOBAHHSI F€ONPOCTPAHCTBEHHBIX NaHHBIX (ISO
19115, INSPIRE)
[IK-1.3/YM7 IIpoekTupoBarh U peain30BbIBaTh aBTOMATU3NPOBAaHHbBIE KOHBEHEPHI
cOopa, TpaHCHOPMALIMH U 3arPy3KH MPOCTPAHCTBEHHBIX JTAHHBIX
[K-1.3/YM8 JlokymMeHTHpOBaTh HaOOPhI F€ONPOCTPAHCTBEHHBIX JTAHHBIX B
COOTBETCTBUM C IPUHATHIMU CTaHAAPTAMHU
[1K-1.3/HB7 HaBblkamu pa3paOoTKU U OTIAJIKA CKPUIITOB U KOHBEHEpPOB
00pabOTKU MPOCTPAHCTBEHHBIX TAHHBIX

VYnosneTBopuTe
JIBHO

[1K-1.1 Cobupaet 60mbIIHE MPOCTPAHCTBEHHBIC JaHHBIC
[1K-1.1/382 Uctounuku u popMaThl MPOCTPAHCTBEHHBIX JaHHBIX (BEKTOPHBIE,
pacTpoBsie, 00JIauHbIe TOYCUHBIE 00JIaKa, IAHHBIE TEJIEMETPHUH ); METOMIBI UX
MOJTy4YCHHUS, TPe0OPaOOTKH M BaTHIAIINH
[TK-1.1/383 ApXHTEKTYpYy XPaHWIHIL TPOCTPAHCTBEHHBIX JAHHBIX: PEIISIIITIOHHBIC
CVYB/] ¢ mpoctpanctBeHHbIME paciiupeHusiMu (PostGIS), NoSQL-xpanunuiia
(MongoDB Geospatial), reonopranst 1 WEFS/WMS-cepBuch
[TK-1.1/Ym2 3arpyxarb, TpaHc(HOpMUPOBATH U BaTUAUPOBATH TPOCTPAHCTBECHHBIC
nanuble ¢ ucnoiabzoBanueM GDAL/OGR, Python (GeoPandas, Fiona) u
['UC-tinardopm (QGIS, ArcGIS)
[1K-1.1/HB3 NHCTpyMEeHTaMH pabOTHI C TE€OMPOCTPAHCTBEHHBIMH 0a3aMu JaHHBIX
(PostGIS, Spatialite) 1 CKpUNITOBBIMU CPEICTBAMH aBTOMAaTH3AIUN




[1K-1.2 O6pabarpiBaeT 0OJbIINE IPOCTPAHCTBEHHBIE TaHHBIE
[1K-1.2/384 MeTtoapl Te0CTaTUCTUKH, IPOCTpaHCTBEHHON HHTepnonsauu (IDW,
KPHUTHUHT), TpocTpancTBeHHO kiactepuzanuu (DBSCAN, k-means geo) u
CETEBOr0 aHaJIM3a
[K-1.2/3u5 [puniuns 06paboTKH OOIBIINX FE€ONPOCTPAHCTBEHHBIX TaHHBIX:
pacnpenenénnbie BerarcieHus (Apache Sedona, Dask-GeoPandas), o6naunsie
I'MC-nnardopmsl (Google Earth Engine)
[TK-1.2/Ym4 TIpoBonuTh OBepielHbIiA, Oy(hepHbIii, CETEBOI U PaCTPOBBIN aHATU3 C
npumeHenueM ' UC-unctpymentos u Python-6ubnmorek (Shapely, Rasterio,
PyProj)
[IK-1.2/YMS BbISBASATH IPOCTPAaHCTBEHHBIE 3aKOHOMEPHOCTH, AaHOMAJIUHU U
TPEH/bI B OOJBIINX MACCHBAX I€OAaHHBIX
[1K-1.2/HB5 MeTtogamu BU3yaau3aluy pe3yabTaToB MPOCTPAHCTBEHHOTO aHAJIH3a
(kapTorpaduueckue MpoAayKThl, 1alI00pAbl, HHTEPAKTUBHBIC KAPTHI)

[1K-1.3 Ananu3upyet OOJbIITNE MPOCTPAHCTBECHHBIC JJAHHBIC
[1K-1.3/3u7 [Ipuntunel nocrpoenus ETL-konBeitepoB st
TeONMPOCTPAHCTBEHHBIX JIAHHBIX; HHCTPYMEHTHI aBTomMaru3anuu (Apache Airflow,
Luigi, ckpuntoBbie CpeacTBa)
[1K-1.3/388 CranmapTsl TOKyMEHTHPOBAaHHSI T€OTIPOCTPAHCTBEHHBIX JaHHBIX (ISO
19115, INSPIRE)
[1K-1.3/Ym7 TlpoektupoBaTh M pean30BbIBaTh aBTOMATH3UPOBAHHBIE KOHBEHEPHI
cbopa, TpanchopMaIK U 3arpy3Ku MPOCTPAHCTBEHHBIX JAHHBIX
[TK-1.3/YM8 JlokymeHTHPOBaTh HA0OPHI T€ONPOCTPAHCTBECHHBIX JAHHBIX B
COOTBETCTBUU C MPUHATHIMU CTaHAAPTaAMHU
[1K-1.3/HB7 HaBbikamu pa3paOOTKH U OTJIAJAKU CKPUIITOB M KOHBEHEPOB
00pabOTKH IPOCTPAHCTBEHHBIX JAHHBIX

Heynosne-
TBOpI/ITeJIbHO

Pesynbrarsl 00yueHus He cOPMUPOBAHBI HAa JOCTATOYHOM YPOBHE

3. KoHTpoabHbIEe MEpONIPUATHSA MO NPAKTHKE

Bun xonTposns

®dopma koHTPOIIs/O1IEHOYHOE CPECTBO

Texymuit koHTposib | TecTupoBanue

[IpomexyTounas 3ayeT ¢ OLIEHKOU
arTecTanus
Bua koHTpOJISI/ HCOJIB3yeMble
Ne KonTpoaupyem
HanMenoBanue pasiea POHPY OLICHOYHBIE MAaTEePHAJIbI
n/n bie U1K . TpomexyT.
Texymmi
arTrecranus
1 |IloaroTOBUTEILHEIN IIK-1.1 TecTtupoBanue 3auyer ¢
(opraHn3anMOHHO-aHATUTHYECKU T OIICHKOM

gac.

) aTan u NPeANpPOCKTHOE
oOcnenoBanue - 16 gac.

Tema 1.1 3nHakoMcCTBO €
OpraHu3alyen, NoJly4YeHHue
3aJlaHus, PEANPOECKTHOE
00ciIeI0BaHNe NCTOYHNKOB
MPOCTPAHCTBEHHBIX JAHHBIX - 16




2 |9ran cbopa, 06pabotku u ananuza [[IK-1.1 I1IK-1.2 |TectupoBanue 3auer ¢
IIPOCTPAHCTBEHHBIX JaHHBIX - 170 |TIK-1.3 OLICHKOU
qac.

Tema 2.1 C60p u npenobpaboTka
MPOCTPAHCTBEHHBIX JaHHBIX.
Pazpabotka cxembl XpaHeHus - 60
qac.

Tema 2.2 IIpocTpaHCTBEHHBIH
aHaJIM3 TaHHBIX - 70 gac.

Tema 2.3 Pa3pabotka
aBTOMAaTH3MPOBAHHBIX KOHBEHEPOB
00paboTku reogaHHbIX - 40 gac.

3 |3axmountenbHsblil 3Tan - 30 yac.  |IIK-1.2 TIK-1.3 |TectupoBanue 3auer ¢
Tema 3.1 TectupoBanue OIICHKOU
pe3yabTaTOB aHaAJIM3a,
odopmiieHue oT4€Ta, MOArOTOBKA
K 3amurte - 30 gac.

4. Ilopsinok NpoBeaeHNs MPOMEKYTOYHOM aTTeCTANMHI

[Topsimok  mpoBeACHHS TMPOMEKYTOUHOM aTTeCTalMM  pervlaMeHTUPYETCsS  JIOKaJbHBIMU
HOPMaTUBHBIMU aKTaMU YHHBEPCUTETA!
- ITlonoxenuemM o Qopmax, MEPUOTUYHOCTH, MOPSAKE TEKYIIEro KOHTPOJS YCIEBAEMOCTH U
MPOMEXKYTOYHON arrecTanud OOy4aroUIMXCcsi 1O OCHOBHBIM OOpa30BaTENIbHBIM MpOrpammam
BBICIIIETO O0pa3oBaHHs — IporpamMmmam OakajlaBpuara, mporpamMmam CIEMUalIUTeTa, MporpaMmam
MarucTparypbl B (peaepasbHOM TOCYIapCTBEHHOM OIOIKETHOM OOpa30BaTEIbHOM YUPEKIACHUU
BbICIIEro 00pa3oBaHusl «MOCKOBCKHI TOCYIapCTBEHHBI YHHUBEPCHUTET T'€0/Ie3UH U KapTorpadum»,
1.6 «Opra"nuzaius 1 NpoBeICHUE MTPOMEKYTOUHOM aTTECTALIUI.
- IlonoxeHneM O MOpPSAKE OCYHIECTBIEHHS OOpa30BaTEIbHOTO MPOIECCa, MPOBEACHHS TEKYILEro
KOHTPOJISL YCIIEBAEMOCTHM M IPOMEXKYTOYHOW arrecrauuu OOydyalolmuxcsi C MpUMEHEHUEM
AIIEKTPOHHOTO OOy4YeHUs M JHUCTAHIUOHHBIX OOpPa30BaTENbHBIX TEXHOJOTUH B (QeneparbHOM
TOCYJapCTBEHHOM  OIODKETHOM  OOpa30BAaTE€IbHOM  YUPEXKJACHHH  BBICIIETO  OOpa3oBaHUS
«MOCKOBCKHMI TOCYIapCTBEHHBIM YHUBEPCUTET Teofe3uu W KapTtorpadum», m.8 «lIpoBenenue
MPOMEXYTOUHOM aTTectanuu ¢ npuMmeHeHuem 30 u JIOT».

HpOM@J/C'yWZOllHCZ}Z ammecmayust. 3auem c OIxfeHKOiZ, 2 cemecmp.

5. OueHo4HbIe MaTepHAJIbl TEKYLIEr0 KOHTPOJIS

Pazoen 1. Iloocomosumenvhulii (0p2aHU3AUUOHHO-AHANUMUYECKUT) IMAn U NPEeOnpoeKmHoe
obcnedosanue

Koumponupyemvie U/IK: 1IK-1.1

Tema 1.1. 3naxkomcmeo c¢ opeaunusayueti, Noay4yeHue 3A0aHUs, NPeOnpPoeKmHoe 00C1ed08aHue
UCTNOYHUKO8 NPOCMPAHCMBEHHBIX OAHHbIX

dopma KOHTPOJIs1/0LIEHOYHOE CpeICcTBO: TecTupoBaHue
Bomnpocwi/3ananus:
1. Yro noHMMaeTcs o NpoCTPaHCTBEHHBIMU JAHHBIMU?

2. IlepeuricnuTe OCHOBHBIE TUIBI MPOCTPAHCTBEHHBIX NAHHBIX U MPUBEIAUTE MPUMEPHI IS
Ka)KI0ro THIA.

3. [lepeuncnuTte 0OCHOBHBIE (POPMATHI XpaHEHUSI BEKTOPHBIX MPOCTPAHCTBEHHBIX JaHHbBIX.

4. Yto takoe mporokon WFS (Web Feature Service) u uem on otnudaercs or WMS (Web
Map Service)?



5. Onummre cTpykrypy ¢popmara GeoJSON.
6. Uro Takoe o6mako Touek (Point Cloud) u B kakux opmarax oHO XpaHUTCSI.

Pa3zoen 2. Iman coopa, 00padomku u anaau3a nPoOCMPAHCMBEEHHLIX OAHHBIX
Konmponupyemwie H/IK: IIK-1.1 IIK-1.2 IIK-1.3

Tema 2.1. Coop u npedobpabomka npocmpancmseeHHulx OanHulx. Pazpabomka cxemul xpanenus
dopMa KOHTPOJISI/OTICHOYHOE CPeACTBO: TecTrupoBaHue
Bonpocsi/3ananus:
1. Onumure npuniun padbotel ETL-koHBe#epa 1715 TeonpoCTpaHCTBEHHBIX JaHHBIX.
2. Yro Takoe penpoekuus (IepenpoeupoBaHe) IPOCTPAHCTBEHHbBIX JaHHBIX?

3. OnummTe npolecc 3arpy3kd BEKTOpHbIX naHHBIX B PostGIS ¢ wucnons3oBanuem
uHctpymenta shp2pgsql wim Python-6mbnmuorexn GeoPandas. Kakuwe mapamerpsl HeoOXomumo
yKa3aTh JJIs1 KOPPEKTHOM 3arpy3ku’?

4. Onumute onepauuto Oydepusanuu (Buffer) B BekropHoM aHamm3ze.
5. Yto Takoe reHepan3aiys IpOCTPAHCTBEHHBIX TaHHBIX?
6. UTo Takoe HOpMaJIM30BaHHbBIN Pa3HOCTHBIN BereTaliMoHHbIN nHAeKe (NDVI)?

Tema 2.2. IlpocmpancmeenHwlli AHAIU3 OAHHBIX
®dopMa KOHTPOJISI/OTICHOYHOE CPeACTBO: TecTrupoBaHue
Bonpocsi/3ananus:

1. Kakume MeTompl TPHUMEHSIOTCS Uil OOHApYKEHHWS TMPOCTPAHCTBEHHBIX aHOMAIMH W
BBIOPOCOB B HAOOpax reoJaHHbIX?

2. YUto Takoe pactpoBhblit oBepieit (Map Algebra)?

3. Onumumre anroputv DBSCAN wu ero mnpuMmeHeHHe A NPOCTPAHCTBEHHOM
KJIACTEpU3aLMH F€OAHHBIX.

4. Yto noHUMaeTCs MoA NPOCTPAHCTBEHHON aBTOKOppesaLuei?
5. Uto Takoe mpoCTpaHCTBEHHAs perpeccusi?
6. Uto taxoe ropsuue Touku (Hot Spot Analysis) B mpocTpaHcTBEeHHOM aHasH3e?

Tema 2.3. Pazpabomka asmomamuzupo8anHbulx KOHEeUepos8 00pabomKu 2e00aHHbIX
dopMa KOHTPOJISI/OTICHOYHOE CPeAICTBO: TecTrupoBaHue
Bonpocsi/3ananus:

1. OnummuTe MeTo MPOCTpPaHCTBEHHOTO 00BearHeHUs (Spatial Join). Yem oH oTinu4aaercs ot
aTpuOyTUBHOTO OOBETUHEHHUS Ta0IHII?

2. Yto takoe DEM (umdposas moaens penbeda)?

3. Onummre CyTh MPOW3BOAHBIX MpoaykToB LIMP: yxnon (slope), skcmosuiusi (aspect),
KpUBHU3HA MOBEPXHOCTH.

4. Omummre npuHnun padotel Apache Sedona (panee GeoSpark) mist pacmpenenéHHoi
00pabOTKHU MPOCTPAHCTBEHHBIX JTAHHBIX.

5. Onummre npuHmne! padorsl Google Earth Engine.

6. Uro Takoe rTpad ITOpOKHOW CETH M KakuM OOpa3oM OH CTPOHTCS W3 JaHHBIX
OpenStreetMap?

Pa3zoen 3. 3axnrouumenvnotit 5man
Konmponupyemwie U/IK: 11K-1.2 IIK-1.3

Tema 3.1. Tecmuposanue pe3ynomamos aHaiu3a, ogpopmieHue omuéma, n0020MosKa K 3awume
dopma KOHTPOJIs1/0LIEHOYHOE CpeICcTBO: TecTupoBaHue
Bomnpocsi/3ananus:



1. Kakue  craHpgapTsl ~ NpPUMEHSIOTCS ~ OpU  JOKYMEHTHPOBAaHMM  HabOpOB
reONpOCTPAaHCTBEHHBIX JAHHBIX ?

2. OnumuTe METoA MepeKpECTHON mpoBepku (cross-validation) mpUMEHHUTENBHO K 3a7a4am
MPOCTPAHCTBEHHON MHTEPIOJISIMH.

3. Onumure OPUHIUNBI OQOPMIICHUS HHTEPAKTUBHBIX KapTorpaduyeckux namoopaoB
(Kepler.gl, Dash, Streamlit).

4. Yro takoe data lineage (mpociexuBaeMOCTb JaHHBIX) M IOYEMY OHA Ba)KHA B MPOEKTax
00pabOTKU MPOCTPAHCTBEHHBIX JAHHBIX?

5. Uro takoe FAIR-nmpuHIMITEI TPUMEHHUTEIBHO K MpocTpaHcTBeHHBIM naHHbIM (Findable,
Accessible, Interoperable, Reusable)?

6. UTo Takoe peecTp METaJaHHbIX T€ONPOCTPAHCTBEHHBIX JAHHBIX ?

6. OneHOYHBIC MaTepHAJIbI IPOMEKYTOYHOM aTTeCTALMHA

2 cemecmp, 3auem ¢ OYeHKOU
Konmponupyemwie H/IK: IIK-1.1 IIK-1.2 IIK-1.3
Bomnpocei/3ananus:

1. Kakum o6pa3zoMm odopmisercss pyKOBOACTBO TMOJb30BaTeNsl K TI'eOAHAIUTHUECKOMY
MHCTPYMEHTY WJIM KOHBeWepy oOpaboTku naHHbIX? UTO JOMKHBI COAEPXKaTh pasfelibl
«Haznauenuey, «YcranoBka» u «Onucanue padoTe»?

2. Yro takoe mnpodunupoBanue koma (code profiling) NpUMEHUTENBPHO K CKpUNTaMm
o0pabotku reopanHbix? Kakue nHCTpyMeHTHl Python mcmonb3yroTcst Asisi BBISBICHUS Y3KHX MECT
IIPOU3BOAUTEIBLHOCTH?

3. OnuumuTe NpPUHIUIOBl OpPraHM3alMM XPAaHWIMILA PpEe3yJbTaTOB I'€O0AHAJIUTHUUYECKOTO
IIPOCKTA.

4. Yto takoe marpuia omuoOok (confusion matrix) ¥ Kak OHAa TPUMEHSETCS IS OICHKU
TOYHOCTHU KJacCHU(UKAIIMU MPOCTPAHCTBEHHBIX NaHHBIX? OO0bsicHUTE nmokazarenu Overall Accuracy,
Kappa u Fl1-score.

5. KakoBbl TpeOoBaHMs K JIMIIEH3UPOBAHHUIO OTKPBITHIX MPOCTPAHCTBEHHBIX AaHHBIX? Uem
munien3ust ODbL (OpenStreetMap) otnuuaercst ot Creative Commons? Kakue orpanudeHus
HAKJIaJbIBAeT KaXKJ1asi U3 HUX Ha UCMOIb30BaHHUE JaHHBIX?

6. OnumuTe NPUHIUIBEI HANMUCAaHWUsS TEXHUYECKOTo 3aJaHus Ha pa3paboTKy KOHBeiepa
00paboTKH MPOCTPAHCTBEHHBIX JaHHBIX. Kakue pa3aesnsl JOIKHBI ObITh BKIIOUEHBI?
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