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YUEHOTO COBETA
¢axynbTera




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

[IK-4 CrnocoOeH BBIMOMHATH TEXHOJOTHYECKHE OIMEpalud Mo padore ¢ reormHGOpMaIMOHHBIMU
CUCTEeMaMH

[1K-4.1 BeInonHAeT TEXHOIOTHYECKHE onepanuii o coopy, cucreMaru3aiui HHpopMauu
3uamo:

[1K-4.1/385 TlpuHIMNOB OpraHW3allid W XpaHEHUs JaHHBIX B PEISAIHUOHHBIX U
npoctpancTBeHHbIX CYB/I.

Ymems:

[1K-4.1/YMS BBINOMHATH omepanuy Mo 3arpy3Ke JaHHBIX U3 PAa3InYHbIX UCTOYHHKOB M

¢opmatoB, co3maBaTb W MOAM(DUIMPOBATH  CTPYKTYPY  PEIALMOHHBIX |
NPOCTPAHCTBEHHBIX 0a3 JAHHBIX

Braoems:

[IK-4.1/HB5 HaBblkaMu OpraHu3allid JaHHBIX B COOTBETCTBUM C PENSIHOHHON
MOJIEIIBIO.

I1K-4.2 BbINOIHSAET TEXHOJIOTUYECKUE ONEPALMH 110 aHAIN3Y, IOATOTOBKE U IPEJOCTABICHUIO
uHpOpMaLUU
3namo:
[TK-4.2/315 Omneparun peisiuoHHON anreOpsl U ux peanusanus B SQL (coenuHeHws,
arperamus).
Ymemo:
[1K-4.2/YM5 BBINOMHATE NMPOCTPAHCTBEHHBIN aHAIM3 C HWCIOJb30BAHUEM OTCPAIIHA

SQL: ompeneneHne OTHOMICHWA MEXKIYy OOBEKTaMH, BBIUUCICHUE PACCTOSHUM,
TJI0MAeH, mMocTpoeHnue OyhepHbIX 30H

Braoems:
[1K-4.2/HBS Metogamu pacueTa W WHTEPHIPETANMH MPOCTPAHCTBEHHBIX TOKa3aTeNeH

(TUTOTHOCTH, 30HBI JOCTYITHOCTH) C MCIHOJB30BAHMEM TEXHOJIOTHHaHAMM3a JaHHBIX
cpeactBamu SQL u PostGIS.

[1K-4.3 BbINOJHSET TEXHOJIOIMYECKUE OMNEpalu M0 MH()OPMAIIMOHHOMY B3aMMOJIEHCTBHUIO,
I10 NMOAJEPKKE IPUHATHS YIPABICHUYECKUX PEILICHUI

3name:

[1K-4.3/3u3 IIpuHIUMIIOB NOCTPOEHUS M BU3YaTU3AIlMM MPOCTPAHCTBEHHBIX JAaHHBIX B
QGIS

Yuems:

[1K-4.3/Ym3 Co3gaBaTh TeMaTHYECKHME KAapThl WM BU3yIHM3alldd JUIsl HADJISITHOTO
npencTaBiIeHus aHauTuaeckor nadopmarmu B QGIS

Brnaoems.:

[MIK-4.3/HB3 MetomamMu BH3yadH3allil MPOCTPAHCTBEHHBIX MAHHBIX IS MOJICPKKU
MPUHSATHUS YIPABICHUYECKUX PELICHUN

[1K-4.4 BpIomHSET TEXHOJOTUYECKHE OIMEpali IO MOIJACpXKaHUI PabOTOCIMOCOOHOCTH
reoMH()OPMAITHOHHBIX CUCTEM U MX KapTOrpapUueCKUx MOICUCTEM
3Hamo:

[IK-4.4/3u3  Apxutektypel W TpuHIMIOB padoTrel  PostgreSQL/PostGIS  kak
cocrasistomeit I'NC.

Ymems:



[TK-4.4/Ym3 Co3znaBarh U MOAIEPKUBATh MPOCTPAHCTBEHHBIE UHACKCHI JJII YCKOPEHUS
paboThI 3arpocoB

Braoems:

[1K-4.4/HB3 TexHONOTUAMH TPOCTPAHCTBEHHOW WHIEKCAIIMKM W ONTUMH3AIUNA |
HaBBIKAMH 00€CIIEYCHHUS IIEJIOCTHOCTH U COTIACOBAHHOCTH MPOCTPAHCTBEHHBIX JTAHHBIX.

IK-15 Cnocoben pa3pabaTsiBaTh MPOEKTHYIO MPOIYKITUIO 1o pe3ynbraram
MHXEHEPHO-TEXHUYECKOTO IPOEKTUPOBAHUS

[1K-15.1 Pa3pabarsiBaeT 1 0OpPMIISET IPOEKTHBIE PEIICHUS
3uamo:

[1K-15.1/3u2 [IpuHIIUIIOB MPOEKTUPOBAHUS PEISAIIMOHHBIX 0a3 TaHHBIX (HOpMaIU3allus,
KJIFOYH, OTPAHUYCHHS ).

Ymems:

IIK-15.1/YM2 Pa3paGarbiBaTh JIOTUYECKYIO M (DU3MYECKYIO MOJENb 0a3bl JaHHBIX IOA
KOHKPETHYIO 3a/1a4y.
Braoemy:

[1K-15.1/HB2 MeTtoaukamMu MPOCKTUPOBAHUS PEIISIIMOHHBIX M MPOCTPAHCTBEHHBIX 0a3
JTAaHHBIX.

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

3name:

[1K-15.2/302 MeTon0oB TpOCTPaHCTBEHHOTO aHaim3a W MonenupoBanus B PostGIS
(OydepHsbIit aHanM3, IepecedeHus, OObETUHECHHUS ).

Ymems:

M[K-15.2/¥Ym2  Tlpumensats ¢ynkaun  PostGIS  mist  MonmenupoBaHHs — clieHapueB
(Hanpumep, 30Ha BiusiHUSA ¢ momomnsio ST Buffer).

Braoems:

[IK-15.2/HB2  BmameHue  TEXHOJOTHUSAMH  TMPOCTPAHCTBEHHOTO HW  CETEBOTO
monenupoBanus B cpene PostGIS/pgRouting

[TK-15.3 ComtacoBbIBaEeT M MPEACTABISIET TPOCKTHYIO MPOLYKIIHIO
3Hamo:

[K-15.3/312 IIpuHIMITOB BU3yaJIN3allMH JAaHHBIX U TEMAaTUYECKOTO KapTorpadgupoBaHus
B QGIS
Ymems:

[TK-15.3/YM2 TlpenctaBisTh NpOCKTHBIC PEUICHUS B BHJIEC KapT, CXeM M aHATUTHYCCKUX
CIIPABOK.

Braoems:

IIK-15.3/HB2 HaBblkaMu Npe3eHTAUH NPOCKTHON NPOAYKIMHU C HCIOIb30BAHUEM
I'IC-texnomnoruii (QGIS).

[TK-16 CriocobeH pa3pabarbIBaTh MPOEKTHI CO31aHUS (POTOrpaMMETPHUECKON TPOIYKIIUN

I1K-16.1 Pa3pabarsiBaeT MpOEKThI CO31aHUS (POTOrpaMMETPHUECKON POTYKIIUN
3uamo:

[1K-16.1/3u5 TlpuHOMMOB XpaHEHUS ¥ YIOPaBICHUS PACTPOBBIMH JIaHHBIMH B
PostgreSQL (tumr RASTER, raster2pgsql).

Ymems:



[IK-16.1/YM5 VYMmeHue OpraHu3oBBIBaTh XpaHEHUE OOJIBIINX MAaCCHBOB PACTPOBBIX
nmanueix B CYB/I.

Braoems:

[1K-16.1/HBS Bnanenwe HaBbIKAMH WHTETPAllUA PA3HOPOIHBIX MPOCTPAHCTBEHHBIX
JaHHBIX B paMKax OJHOTO MPOEKTa

2. Iloka3zaresid 1 KPUTEPUH OLIECHUBAHMSI KOMIIETEHIIH

[Tnanupyembie YpoBeHb Kpurepun oniernBanus (nepedeHb chOPMUPOBAHHBIX

pe3yJIbTaThl OCBOCHUS |OBJIAICHUS NJIK/3YB no ypoBHSIM OCBOCHHS)

MpOrpaMMbI

I1K-4 Criocoben IToBbimiennsiii  |MJIK I1K-4.1 BoInoaHAET TEXHOJOTHYECKHUE ONEpAIUi 11O

BBITIOJTHATH cOopy, cucremMaru3aiuu HHHOPMAIHI

TEXHOJIOTHYECKHE

orepaluu 1o padoTe ¢ 3HarTh:

reoOnH(OPMAITHOHHBIM [1K-4.1/315 [IpuHIIMTIOB OpraHU3aliK U XpaHEHUS

U CUCTEMaMHU JIAHHBIX B PEISLIMOHHBIX U MpocTpaHcTBeHHBIX CYB/I.
YMerTsb:

[1K-4.1/YM5 BBINOTHATE ONIEpanyy 1Mo 3arpy3ke JaHHBIX
W3 pa3IMYHBIX HCTOYHUKOB U ()OPMATOB, CO3/1aBaTh U
MOIU(DHUITUPOBATE CTPYKTYPY PEISIITUOHHBIX U
MPOCTPAHCTBEHHBIX 0a3 TaHHBIX

Bnanets:
[1K-4.1/HBS HaBbikamu opraHu3aIiiy JaHHBIX B
COOTBETCTBHUU C PEISIIMOHHON MOJIEINBIO.

MK TIK-4.2 BbInonHsSIeT TEXHOIOTUYECKUE OTEPaLIUU 110
aHaJM3Y, MOATOTOBKE U MPEIOCTaBICHUIO HH(DOpMALIUN

3HaTh:
[1K-4.2/3u5 Oneparuu pensiuoHHON anreOpbl 1 uX
peanuzanus B SQL (coenuHenus, arperanus).

YMeTs:
[1K-4.2/YM5 BBINOAHATH IPOCTPAHCTBEHHBIN aHAIU3 C
ucnoiab3oBaHueM onepauuii SQL: onpenenenue
OTHOLICHUN MEXIY 0ObEKTaMH, BEIUMCIICHUE PACCTOSHUM,
UIOIIaIed, MoCcTpoeHne OyPepHBIX 30H

Bnagers:
[1K-4.2/HB5 MeTtogamu pacuera U HHTEPIPETAILIH
IPOCTPAHCTBEHHBIX MTOKa3aTelel (INIOTHOCTD, 30HbI
JOCTYITHOCTH) C MCIIOJIb30BAHUEM TEXHOJIOTHHaHAIN3a
nanubix cpeacrBamu SQL u PostGIS.

MK TIK-4.3 BbInoyHsSIeT TEXHOIOTUYECKUE OTEPaLIUU 110
WH(GOPMAITMOHHOMY B3aMMOJICHCTBHIO, IO TOIEPKKE
MPUHSATHUS YIPABICHUYECKUX PELICHUN

3HaTh:
[1K-4.3/3u3 [IpuHIUNIOB NOCTPOCHUS U BU3yaTU3AIIH
IPOCTPaHCTBEHHBIX JaHHBIX B QGIS

YMmeTs:
[TK-4.3/¥Ym3 Co31aBarh TeMaTH4ECKUE KapPThI U
BU3YyaJIH3alMU JJIs1 HATVISITHOTO NIPEACTaBICHUS
aHanuTHyeckoi napopmarmu B QGIS




Bnanets:
[TK-4.3/HB3 Meronamu BU3yalu3aluu
MPOCTPAHCTBEHHBIX JAHHBIX JJISI MMOAJIEPKKA IPUHATHUSA
YIIPABJICHUYECKUX PELICHUN

MK TIK-4.4 BolInoynHsSeT TEXHOIOTUYECKUE OTEPALIUU 110
MOJICPKAHHUIO pabOTOCTIOCOOHOCTH
reoMH(pOPMAITMOHHBIX CUCTEM U MX KapTorpapuuecKux
HOICUCTEM

3HaTh:
[1K-4.4/303 ApXUTEKTYphl U IPUHIMIIOB paOOTHI
PostgreSQL/PostGIS kax cocrasmsromeit [ IC.
YMmerTs:
[1K-4.4/Ym3 Co3naBarh 1 MOAIEPKUBATH
IPOCTPAHCTBEHHBIE UH/IEKCHI JJIs1 YCKOPEHUS PabOThI
3aIpoCoB

Bnanets:
[1K-4.4/HB3 TexHOIOTHSIMU TIPOCTPAHCTBEHHOM
MHJICKCAIUK U ONITUMHU3ALMH U HaBbIKAaMH 00ecTieyeHUs
HEJIOCTHOCTH U COTJIACOBAHHOCTHU MPOCTPAHCTBEHHBIX
JTAHHBIX.

bazoBrrit

NJK T1K-4.1 BbInoaHAeT TEXHOJIOTHYECKHUE ONEepaIui 1o
cOopy, cuctemMaru3aiuu HHHOPMAITI

3HaTh:
[1K-4.1/315 [IpuHIIMTIOB OpraHU3aliK U XpaHEHUS
JIAHHBIX B PEISLIMOHHBIX U MpocTpaHcTBeHHBIX CYB/I.
YMeTsb:
[1K-4.1/YM5 BBINOTHATE ONEpanyy 1Mo 3arpy3ke JaHHBIX
U3 Pa3IMYHBIX UICTOYHUKOB U (pOpMAaTOB, CO3/1aBaTh 1
MOIUGUIUPOBATH CTPYKTYPY PEISIIMOHHBIX U
MPOCTPAHCTBEHHBIX 0a3 JaHHBIX

MK TIK-4.2 BbInonHsSeT TEXHOIOTUYECKUE OTEePALIUU 110
aHaJM3Y, MOATOTOBKE U MPEIOCTaBICHUIO HH(DOpMAIIUN

3HaTh:
[1K-4.2/3u5 Oneparuu pensiuoHHON anreOpbl 1 uxX
peanuzanus B SQL (coenuuenus, arperanus).

YMmeTs:
[1K-4.2/YM5 BBINOAHATH IPOCTPAHCTBEHHBIN aHATIU3 C
ucnoiab3oBaHueM onepaunii SQL: onpenenenue
OTHOLICHUN MEXITY 0ObEKTaMH, BEIUMCIICHUE PACCTOSHUM,
UIOIIaIed, MOCTpoeHue OyPEepHBIX 30H

MK TIK-4.3 BbInoyHsSIeT TEXHOIOTUYECKUE OTEPaLIUU 110
WH(GOPMAITMOHHOMY B3aMMOJICHCTBHIO, IO MOIEPKKE
MPUHSATHUS YIPABICHUYECKUX PELICHUN

3HaTh:
[1K-4.3/3u3 [IpuHIUNIOB NOCTPOCHUS U BU3yaTU3AIIH
IPOCTPaHCTBEHHBIX JaHHBIX B QGIS




YMeTh:
[TK-4.3/¥Ym3 Co31aBarh TeMaTH4ECKUE KapPThI U
BU3YQJIM3AIAH [Tl HATTISAHOTO TPEACTaBICHUS
aHanuTHyeckoi napopmarmu B QGIS

MK TIK-4.4 BolInoynHsSeT TEXHOIOTUYECKUE OTEPALIUU 110
MOJICPKAHHUIO pabOTOCTIOCOOHOCTH
reoMH(pOPMAITMOHHBIX CUCTEM U MX KapTorpapuuecKux
HOICUCTEM

3HaTh:
[1K-4.4/303 ApXUTEKTYphl U IPUHIMIIOB paOOTHI
PostgreSQL/PostGIS kax cocrasmsromeit [ IC.
YMmerTs:
[1K-4.4/Ym3 Co3naBarh 1 MOAIEPKUBATH
IPOCTPAHCTBEHHBIE UH/IEKCHI JJIs1 YCKOPEHUS PabOThI
3aIpoCoB

[ToporoBbiii

NJK T1K-4.1 BpInoaHAeT TEXHOJIOTHYECKHUE ONEepaIui 1o
cOopy, cuctemMaru3aiuu HHHOPMAII

3HaTh:
[1K-4.1/315 [IpuHIIMTIOB OpraHU3aliK U XpaHEHUS
JIAHHBIX B PEISLIMOHHBIX U MpocTpaHcTBeHHBIX CYB/I.

MK TIK-4.2 BbInoynHsSIeT TEXHOIOTUYECKUE OTEePaLIUU 110
aHaJM3Y, MOATOTOBKE U MPEIOCTaBICHUIO HH(DOpMAILIUN

3HaTh:
[1K-4.2/3u5 Oneparuu pensiuoHHON anreOpbl 1 uX
peanuzanus B SQL (coenuHenus, arperanus).

MK TIK-4.3 BblInoyHseT TEXHOIOTUYECKUE OTEPaLIUU 110
WH(GOPMAITMOHHOMY B3aMMOJICHCTBHIO, IO MOIEPKKE
MPUHSATHUS YIPABICHUYECKUX PELICHUN

3HaTh:
[1K-4.3/3u3 [IpuHIUMNIOB NOCTPOCHUS M BU3yaTU3AIIH
IPOCTPaHCTBEHHBIX JaHHBIX B QGIS

MK TIK-4.4 BolInoynHsSIeT TEXHOIOTUYECKUE OTEPALIUU 110
MOJICPKAHHUIO padOTOCTIOCOOHOCTH
reoMH()OPMAITIOHHBIX CUCTEM U MX KapTorpapuuecKux
HOCHUCTEM

3HaTh:
[1K-4.4/313 ApXUTEKTYphl U IPUHIMIIOB paOOTHI
PostgreSQL/PostGIS kak cocrasmsromeit [ IC.




ITK-15 Cnocoben
pa3pabarbIBaTh
MIPOEKTHYIO
MPOIYKIIHIO T10
pe3yabraram
MH)KEHEPHO-TEXHUYEC
KOTO MTPOCKTUPOBAHUS

I1oBEBIIIIEHHBIN

NIAK TIK-15.1 PazpabatbiBaet u 0ohopMIIeT MPOECKTHBIE
pereHus

3HaTh:
[TK-15.1/312 IIpuHIUIIOB TPOEKTUPOBAHUS PEISALIMOHHBIX
0a3 TaHHBIX (HOpMaIM3alus, KIIOYH, OTPAHUYCHUS ).
YMmeTs:
[TK-15.1/YM2 Pa3pabarbIBaTh JIOTHYECKYIO 1 (PU3HUECKYIO
MOJIENb 0a3bl TaHHBIX 107 KOHKPETHYIO 3aauy.
Biagers:
[1K-15.1/HB2 MeTonukamu MpoeKTUPOBAHHUS
PEJISIUOHHBIX U IPOCTPAHCTBEHHBIX 0a3 JaHHBIX.

MK T1K-15.2 Moaenupyet st NPOEKTHBIX LEJIeH U 115
000CHOBaHUS HAJEKHOCTH U 0€30I1aCHOCTH 00OBEKTOB

3HaTh:
[1K-15.2/312 MeTonoB MpoCTPaHCTBEHHOTO aHATN3a U
monenupoBanus B PostGIS (Oydepusiit ananmms,
nepecedeHus, 00bETMHECHHS ).

YMerTsb:
[TK-15.2/YMm2 [Tpumensars Gpyukiuu PostGIS mist
MOJICIUPOBAHUS CLIEHApHUEB (HapUMep, 30Ha BIHUSHUS C
nomoineio ST Buffer).

Bnanets:
[1K-15.2/HB2 BianeHue TEXHOIOTUIMU
MPOCTPAHCTBEHHOTO M CETEBOTO MOJICIIUPOBAHUS B CPEJIC
PostGIS/pgRouting

NJK TTK-15.3 CornacoBbIBaeT U MpeACTABISET
MIPOCKTHYIO TIPOAYKITHIO

3HaTh:
[1K-15.3/3u2 ITpuHIMNOB BU3yaIM3aliiy JaHHBIX U
TeMaTudeckoro kaprorpaduposanus B QGIS

YMerTsb:
[TK-15.3/YM2 [IpeactaBasTh IPOCKTHBIC PEIICHUS B BUJIC
KapT, CXEM U aHAJIUTHYECKUX CIPABOK.

Bnanets:
[1K-15.3/HB2 HaBbikamMu Ipe3eHTAIIMH TPOSKTHOM
npoaykuuu ¢ ucnons3oBanuem ' MC-rexnonoruit (QGIS).

bazoBrrit

MK ITK-15.1 Pa3pabarbiBaet u opopMiIsieT IPOCSKTHBIC
pereHus

3HaTh:
[TK-15.1/312 TTpuHITMTIOB IPOSKTHUPOBAHUS PEIAITUMOHHBIX
0a3 maHHBIX (HOpMaTU3AIKs, KUY, OTPAaHUYEHUS).
YMerTsb:
[TK-15.1/YM2 Pa3pabarbiBaTh JIOTHYECKYIO U (PU3UIECKYIO
MoJIeNb 0a3bl TaHHBIX MO KOHKPETHYIO 3a1auy.




MK IIK-15.2 MonenupyeT a1l OpOEKTHBIX LeJed 1 IS
000CHOBAHUS HAJIEXKHOCTHA U O0E€30IIaCHOCTH OOBEKTOB

3HaTh:
[1K-15.2/382 MeTon0oB NpoCTPaHCTBEHHOTO aHAJIM3a U
mozaenupoBanus B PostGIS (Oydepusiit ananus,
nepeceueHusi, OObEAMHEHNU).

YMmeTs:
[K-15.2/Ym2 Ipumensts pynkuun PostGIS mns
MOJICTTUPOBAHHUS CIICHapHEB (HaIpUMep, 30Ha BIUSHUSA C
nomotbio ST Buffer).

NAK ITK-15.3 CornacoBbIBaeT U MPEACTABISET
IPOEKTHYIO IPOIYKLHUIO

3HaTh:
[K-15.3/312 IIpuHIMIIOB BU3yaJIn3allul JaHHBIX U
TeMaTudeckoro kaprorpapupoBanus B QGIS

YMmeTs:
[TK-15.3/YMm2 I1peactaBiasTh MPOSKTHBIE PEIICHUS B BHJIE
KapT, CX€M U aHAJIMTUYECKUX CIIPABOK.

[ToporoBbiii

MK ITK-15.1 Pa3pabarbiBaet u opopMiIsieT IPOCSKTHBIC
pereHus

3HaTh:
[TK-15.1/312 TTpuHIIMTIOB IPOESKTHUPOBAHUS PEIAITUMOHHBIX
0a3 maHHBIX (HOpMaTU3aIKs, KUY, OTPAHUYEHUS).

MK IIK-15.2 MonenupyeT a1l OpOEKTHBIX LeJed 1 IS
000CHOBAHMS HAJIEXKHOCTHA U O0E€30IIaCHOCTH OOBEKTOB

3HaTh:
[1K-15.2/382 MeTon0oB NIpOoCTPaHCTBEHHOTO aHAJIM3a U
mozaenupoBanus B PostGIS (Oydepnsiit ananus,
nepeceueHusi, OObEAMHEHNU).

NAK ITK-15.3 CornacoBbIBaeT U MPENCTABISET
IPOEKTHYIO IPOLYKLHUIO

3HaThb:
[MK-15.3/312 TIpuHIMTIOB BU3yalu3alliy JaHHBIX U
TeMaTudeckoro kaprorpapupoanus B QGIS




ITK-16 Cniocoben
pa3pabarbIBaTh
MIPOEKTHI CO3IaHMUS

[opimenneii  |MJAK ITIK-16.1 Pa3pabarbiBacT pOEKTHI CO31aHUs
(doTorpaMmMeTpuUeCcKOi MPOITYKIHH

(dboTorpaMMeTpUIECKO 3HaTh:

U IPOAYKLUU

[IK-16.1/3u5 IIpuHIMIIOB XpaHEHUs U YIIPABICHHS
pactpoBbiMH 1aHHBIMU B PostgreSQL (tunm RASTER,
raster2pgsql).
YMmeTs:
[IK-16.1/YM5 YMeHne opraHiu30BbIBaThH XpaHEHUE
O0JIBIINX MacCUBOB pacTpoBbiX AaHHBIX B CYB/I.
Bnaners:
[TK-16.1/HBS Bnanenue HaBbIKAMH WHTETPAITUN
Pa3HOPOHBIX IPOCTPAHCTBEHHBIX JaHHBIX B paMKax
OJTHOTO IIPOEKTa

basoBb1it NAK IIK-16.1 Pa3pabarbiBacT MPOEKTHI CO3/1aHUs
(doTorpaMmMeTpuUeCcKOi MPOILYKIHH

3HaTh:
[TK-16.1/3u5 IIpuHIMIIOB XpaHEHUS U YIIPABICHHS
pactpoBbiMH JaHHBIMU B PostgreSQL (tunm RASTER,
raster2pgsql).

YMmeTs:
[IK-16.1/YM5 YMeHne opraHMu30BBIBaTh XpaHEHUE
O0JIbIINX MacCUBOB pacTpoBbiX AaHHBIX B CYB/I.

IToporossrit NAK IIK-16.1 Pa3pabarbiBacT NPOEKTHI CO31aHUs
(doTorpaMmMeTpruUeCcKOi MPOILYKIHH

3HaTh:
[IK-16.1/3u5 IIpuHIMIIOB XpaHEHUS U YIIPABICHHS
pactpoBeiMH 1aHHbIMU B PostgreSQL (tun RASTER,
raster2pgsql).

3. [IIxajga oneHUBAHUSA

OrneHka

Kpurepuu onenuBanus (nepeuensb copmupobanasix NJIK/3VB)

3ayTeHo

[1K-4.1 BeimonHseT TEXHOIOTHYECKHUE OTepaluii mo coopy,
CUCTeMaTu3aluu HHpOpMaIuu
[1K-4.1/315 [IpuHIIMTIOB OpraHU3aIi U XpaHEHUs JaHHBIX B PEISIITUOHHBIX U
npoctpancTBeHHbIX CYB/I.

[1K-15.1 Pa3pabareiBaeT 1 0popMIISIET MPOEKTHBIE PEIICHUS
[1K-15.1/3u2 TTpuHIIMTIOB TPOESKTHPOBAHUS PEISAIIMOHHBIX 0a3 JaHHBIX
(HOpManM3anus, KJIF0U1, OTpaHUICHHS ).

I1K-16.1 Pa3pabarbiBaeT MpOEKTHI CO3AaHUS (POTOrPaMMETPUIECKON
MPOAYKINU
[IK-16.1/3u5 IIpuHIMIIOB XpaHEHHS U YIIPABICHUS PACTPOBBIMU JAHHBIMU B
PostgreSQL (tumt RASTER, raster2pgsql).

[TK-15.2 Monenupyet AJisi IPOSKTHBIX IeJIel U 171 000CHOBaHUS
HAJICKHOCTH U 6€30MaCHOCTH 0OBEKTOB
[IK-15.2/312 MeTon0B NpoCTpaHCTBEHHOTO aHajIu3a U MoaenupoBanus B PostGIS
(OydepHbIii aHAN3, TIEpeCEUEHUs, OObESAMHECHHUS).




[1K-4.2 BbINOIHAET TEXHOIOTMYECKUE ONIEPALIMY IO aHATIU3Y, IOATOTOBKE
U TIPEJ0CTABICHUIO HHPOPMAITUT
[1K-4.2/3u5 Oneparun pensuoHHON anreOpbl 1 ux peanusanus B SQL
(coenuHeHus, arperanus).

[TK-15.3 CoriacoBbIBaeT U MPeICTABIAET MPOEKTHYIO MPOIYKIIUIO
[K-15.3/312 IIpuHIMITOB BU3yaJIN3aluH JAaHHBIX U TEMAaTHYECKOTO
kaprorpapupoBanus B QGIS

[1K-4.3 BeImonaHseT TEXHOJIOTHYECKHE OTepaIiui o HHPOPMAITUOHHOMY
B3aMMO/ICUCTBHUIO, MO MOAJEPKKE IPUHATHS YIIPABICHUECKUX PEIICHUI
[1K-4.3/313 [IpuHIIUIIOB TOCTPOCHUS ¥ BU3YyaIH3allUN MTPOCTPAHCTBEHHBIX
naaabix B QGIS

[1K-4.4 BpInosHsSIET TEXHOIOTMYECKUE ONIEPALIMH 110 MOAACPIKAHUIO
paboTocrnocoOHOCTH reOMHGOPMAIIMOHHBIX CUCTEM U UX KapTorpapuiecKux
MOJICCTEM
[1K-4.4/303 ApxutekTypsl 1 IpuHIUIIOB padboThl PostgreSQL/PostGIS kak
cocrasisomen ['MIC.

He 3aureno

Pesynbrarel 00yueHus: He cOpMHUPOBAHBI HA TOCTAaTOYHOM YPOBHE

4. KoHTpo/1bHBIC MEPONIPUATHSA MO TUCHHUIINHE

Bun xonTposs

®opma koHTpoIIst/ OLIEHOUHOE CPEICTBO

Texymui KOHTPOJIb

TectupoBanue

[IpocMOTp BBIOIHEHHBIX padoT
Hannuue xoHCHeKTa JIEeKIUN
3amuTa padot
PacuerHo-rpaduueckas pabora

IIpomexyTounas PacuerHo-rpaduueckas pabora
aTTecTanus 3auer
Bua koHTpOJISI/ HCOIB3yeMble
Ne HaumeHoBanue pasiea Kourtposupyem OlICHOYHbIE MATEPUAJIBI
n/n bie U1K T . TIpoMexyT.
eKymHH aTTrecTanus
1 |OcHOBBI pesAIMOHHBIX 0a3 I1K-4.3 [1K-4.4 |Hanuuyue KOHCIEKTA JEKIMH |3adeT
JAHHBIX I1K-15.2
2 |OcHogsl pensiiuonHoi anredpel.  |[1K-4.1 TIK-4.2 | TectupoBanme 3auer
S3e1k SQL. ITK-4.3 TIK-15.1 |Hanuure KOHCIIEKTa JICKIIUI
3 |[IpocTpaHCTBEHHbBIC TAaHHBIE U I1K-4.1 [IK-4.2 |TectupoBanue 3auer
PostGIS I1K-4.3 TIK-4.4 |IIpocMOTp BBITIOJHEHHBIX
IK-15.1 pabor
[1K-15.2 Hannuune xoHcnekTa ekuui
4 |HMurterpamms PostgreSQL/PostGIS |I1K-4.1 TIK-4.2 |[IpocMOTp BBITIOJIHEHHBIX  |3a4yeT
u QGIS [1K-4.3 T1IK-4.4 |pabot
IK-15.1 Pacuetno-rpaduueckas
I1K-15.2 pabora
[1K-15.3
[TK-16.1
5 |leoundopmarmonnsie cranaaptsl |[1K-4.1 TIK-4.2 |I[IpocMOTp BHINONHEHHBIX  |3a4er
U OTKPBITHIE UICTOYHUKHU [1K-4.3 [IK-4.4 |paGor
Hannune xoHcekTa J1eKIUNi
3amura pador

5. Ilopsaaok nmpoBeeHusI MPOMEKYTOUYHOM aTTeCTAIUMN




[lopsnox mpoBeeHMsT NPOMEKYTOUHOM — arTecTallud  PENIaMEHTHPYETCS  JIOKaJIbHBIMU
HOpMaTUBHBIMU aKTaMU YHHUBEPCUTETA:
- Ilonoxenuem o Qopmax, NEPUOJUYHOCTH, TOPAIKE TEKYIIEro KOHTPOJS YCIIEBAEMOCTU H
NPOMEXKYTOYHON aTTecTalui OOy4aroIuXcsi 10 OCHOBHBIM 00pa30BaTelIbHBIM IpOrpaMMaM
BBICIIIETO O0pa3oBaHMsA — MporpaMMmaM OakajlaBpuaTa, HMporpaMMaM CHEIHAIUTETa, MporpaMmamM
MarucTpaTypbl B QenepaJbHOM TOCYIapCTBEHHOM OIODKETHOM 00pa30BaTeIbHOM YUPEKIACHUU
BbICIIEr0 00pa3oBaHus «MOCKOBCKHI TOCYJapCTBEHHbIM YHHUBEPCUTET T'€OE3UU U KapTorpadum,
1.6 «Opranu3zanys 1 NpoBeIeHUE POMEKYTOUHOM aTTECTALUN.
- TlonoxxeHneM O TMOPSAKE OCYLIECTBICHHS OO0pa30BaTEIbHOTO IMPOLECCa, MPOBEICHHUS TEKYIIETo
KOHTPOJII YCIIEBAEMOCTH U TPOMEXKYTOUHOW arTecTaluyd OOydalomMxcs C [PUMEHEHHEM
ANIEKTPOHHOTO OOyYeHUS W AMCTAHIMOHHBIX OOpa30BaTENIbHBIX TEXHOJIOTUH B (QeaepaibHOM
TOCYIJapCTBEHHOM  OIO/[DKETHOM  00pa30BaTebHOM  YUPEKACHWU  BBICIIETO  0Opa30BaHMA
«MOCKOBCKHI TOCYIapCTBEHHBI YHUBEPCUTET Teofe3ud M Kaprorpadpum», mn.8 «IIpoBenenue
IIPOMEXKYTOYHOM arrectauuu ¢ npuMmeHenuem 20 u JJOT».

Ilpomesxcymounas ammecmayus. 3auem, 3 cemecmp.

6. OnleHOYHbIE MaTePUAJIbl TEKYLIEr0 KOHTPOJIA

Pa3zoen 1. Ocnoswl penrayuonnvix 6a3 OGHHbLIX
Koumponupyemvie U/IK: 11K-4.3 [1K-4.4 [IK-15.2

Tema 1.1. Beeoenue 6 6azvi danuvix. Ucmopus pazeumus b/
®dopMa KOHTPOJISI/OTICHOYHOE CpeACTBO: Hammume KoHCIIeKTa JISKITHi

Pa3zoen 2. Ocnoswl penrayuonnoii anzeopul. Azvik SQL.
Konmponupyemvie U/K: [1K-4.1 1IK-4.2 1IK-4.3 IIK-15.1

Tema 2.1. Pensayuonnas ancebpa
®dopMa KOHTPOJISI/OTICHOYHOE CPeACTBO: TecTrupoBaHue

Bonpocsi/3ananus:

1. JlaHbl MHOXKECTBA!
A={1,2,3,4}
B={3,4,5,6}

C={l1,2}

Kakue u3 crnenyromux yTBepKIACHUM SBISIOTCS BEPHBIMU?

. MuoxkecTtBO C SBJISIETCS CTPOTUM MOAMHOXKECTBOM MHOXKecTBa A (C C A)
. [lepeceuenne muoxkectB A u B (A N B) pasno {3, 4}

. O6benunenne mHOXkecTB A B (A U B) paBno {1, 2, 3,4, 5, 6}

. Paznocts MHOXXeCTB A 1 B (A \ B) paBna {1, 2, 5, 6}

. MuoxectBo C He ABIIsIETCS ITIOAMHOXKECTBOM MHOKeCTBa B

hn A~ W =

2. JIs1s npor3BOIBHBIX MHOKECTB X, Y, Z BEPHBI CICIYIOIINE YTBEPKIACHUS:
IL.LXUXNZ)=XUY)N(X U Z) - tuctpubyTUBHBII 3aKOH
22EcmuXCYuY C Z, 1o X C Z - CBOWCTBO TPaH3UTUBHOCTHU
3. X\ Y =Y\ X qist moObix MHOKECTB X U Y
4. Momnocts MHOkecTBa X U Y Bcerna paBHa cymme mourHocreit |X| + (Y]

5. X N2 =X nns m000ro MHOXKECTBA X

Tema 2.2. Tunwi Oannvix 6 PostgreSQOL
dopma KOHTPOJIs1/0LIEHOYHOE CpeICcTBO: TecTupoBaHue
Bomnpocsi/3ananus:



1. Kakue u3 cnenyronmx yTBEPKICHUM O YUCIOBBIX TUIAX AaHHBIX B PostgreSQL sBsrorcst
BEPHBIMU?
1.Tun SERIAL aBTOMarnyecku HUHKPEMEHTUPYETCS U SBIISIETCS LIEJI0YMCIEHHBIM TUIIOM
2.Tun BIGINT 3anumaet 8 OaliT 1 MOXXET XpaHUTh yucia oT -2°63 mo 2"63-1
3.Tun REAL sBnsiercst cunonumom aist DOUBLE PRECISION u 3anumaert 8§ Gaift
4. Tun NUMERIC(S,2) moxxeT Xxpanuthb uncio 12345.67
5.Tunn SMALLINT 3anumaet 2 GaiiTa 1 MOXXET XpaHUTh yucia oT -32768 no 32767
2. Kakue U3 creayromux yTBEp>KACHUH O CTPOKOBBIX THUIAX JAHHBIX M THUIAX JaTbl/BpeMEHH
B PostgreSQL siBnsttoTcst BEpHBIMU?
1. Tum VARCHAR(n) 1 TEXT uneHTHYHBI 1O (PYHKIIMOHAIBHOCTH U OTpPaHHYCHHSIM
2. Tun CHAR(n) Bcerga 3aHUMAaeT POBHO h OaiT HE3aBUCUMO OT JUTMHBI XPAHUMOUN CTPOKH
3. Tun TIMESTAMP xpanur aaty u Bpemst 6e3 HHPOpPMAIIIH O YaCOBOM MOsICEe
4. Tun DATE 3anumaert 4 Gaiita u MO>XeT XpaHuTh 1atbl oT 4713 . 1o H.3. 10 5874897 1. H.5.
5. Tun BYTEA npeana3naueH a1t XpaHeHHs] OMHAPHBIX JaHHBIX
6. Tunn INTERVAL moxeT XpaHUTh pa3HUILy MEXY IByMs MOMEHTAMHU BPEMEHU

Tema 2.3. Cmpykmypa SQL
dopMa KOHTPOJISI/OTICHOYHOE CPeACTBO: TecTrupoBaHue
Bonpocsi/3ananus:
1. Hanmmmmre 3ampoc 11 BIOEpa BCeX 3amucei U3 TaOIHIlbl actor.
Hanmmmre 3anpoc [u1st BeIOepa Bcex 3amucei u3 TabiuIiibl actor.

2. Hanmummre SQL 3ampoc my1s moimy4eHus Beex 3amuceit n3 Tadbmuibl address, y KOTOpBIX HE
yKa3aH MOYTOBBIN HHJIEKC.
Harmummure SQL 3anpoc mys moimy4deHus: Beex 3amuceil u3 tabmuiel address, y KOTOpBIX HE yKa3aH
OYTOBLIA MHJIEKC.
Crpykrypa Tabmuibl address
CromnoOerr Tun nagaeix OnucaHue
address id INTEGER VYuukanbubll naeHTH(HUKATOD aipeca
address VARCHAR(100) Texkct aapeca
postal code VARCHAR(20) ITouTtoBbIii HHIAEKC
city id INTEGER Unentudukarop ropoga
phone VARCHAR(20) Homep Tenedona

Tema 2.4. Ocnosnvie onepamopol SOQL
dopma KOHTPOJIs1/0LIEHOYHOE CPEeICTBO: TecTupoBaHue
Bomnpocwi/3ananus:
1. Hanummre SQL 3ampoc i MONMy4eHUsl BCeX NAHHBIX O COTPYAHHMKAx, paboTarouux B
Mara3zuHe Homep 1.

Hamummre SQL 3ampoc anst moiyueHusl BCeX AAHHBIX O COTPYIHHUKAaX, pabOTalomMX B MarazuHe
Homep 1.

CrpyxTrypa Tabnuus! staff

Cronben; Tun nanusix Onucanue

staff id INTEGER YHukanbHblii HASHTUPHUKATOP COTPYIHUKA
first name VARCHAR(50) Nms corpynHuka

last name VARCHAR(50) ®amunust coTpyaHHKA
store id INTEGER Unentudukarop marazuna

email VARCHAR(100) D3OnexrpoHHas modra

active BOOLEAN Cratyc akTHBHOCTH

username VARCHAR(50) Jlorun

password VARCHAR(50) [Tapons

last update TIMESTAMP [lara nmociemHero oOHOBICHHS



2. Hanmmure SQL 3ampoc Uit mosyuyeHHs! BCEX JAaHHBIX O COTPYOHHKAaX C (amMuiIuei
"benos".
Harmmummre SQL 3anpoc u1st moiy4yeHus BceX JaHHBIX O COTpYyAHUKaX ¢ ¢pamunueii "bemnos".
CrpyxkTypa Tabnuiel employees
CronGen Tun ganueix OmnucaHue
employee id INTEGER YuukanbHblii HASHTUPHUKATOP COTPYIHUKA
first name VARCHAR(50) Mms cotpyaHuka
last name VARCHAR(50) ®amumnust coTpyIHUKa
department VARCHAR(50) Otnen
position VARCHAR(50) JomkHOCTB
salary DECIMAL(10,2) 3apmara
hire date DATE Jlara npuema Ha paboTy

Tema 2.5. Hopmanuzayus 6a3 oannnwvix. Mexanuzmvl uHOeKCUpo8anusi OAHHbIX.
®dopma KOHTPOJIS/OIIEHOYHOE CPpeaCcCTBO: Hamndne KoHCIIeKTa JeKIui

Tema 2.6. Coedunenus maonauy (onepamop JOIN).Paboma c xnrouamu.
®dopMa KOHTPOJISI/OTICHOYHOE CPeACTBO: TecTrupoBaHue
Bonpocsi/3ananus:

1. Kakue tunst JOIN cymectByrotr B SQL?

1. INNER JOIN

2. OUTER JOIN

3. LEFT JOIN

4. RIGHT JOIN

5.FULL JOIN

6.CROSS JOIN

7. UNION JOIN

2. Kakue u3 cnenyromux yreepxaeauii o FULL JOIN BepHb1?

1. Bo3BparaeT Bce 3anucu U3 00eux Talmuiy

2. JInist OTCYTCTBYIOIIMX COOTBETCTBHIM 3anonHseT moiast NULL
3. OxBuBanenTed UNION LEFT JOIN u RIGHT JOIN

4. He nopnepxxuBaetrcst B MySQL

5. Paboraer memiernee ueM INNER JOIN

Tema 2.7. Oxonnvie ¢hyHxyuu
®dopMa KOHTPOJISI/OTICHOYHOE CPeACTBO: TecTrupoBaHue
Bonpocsi/3ananus:
1. Kakue u3 crneayronux yTBepKICHHH 00 OKOHHBIX (DYHKIIMSIX BEpHBI?

1. OxoHHble (YHKUIUHU BBITOJHSAIOT BBIYMCICHUS HaJ HAO0OpPOM CTPOK, CBSI3aHHBIX C TEKYIIEH
CTPOKOI

2. OxoHHBIE (PYHKITUH 0053aTeIFHO CBOPAYMBAIOT pe3yabrupytomue crpoku kak GROUP BY

. OKoHHBIE (PYHKIIMHM MOTYT UCIIOJIb30BaTh MOPSIIOK CTPOK B PaMKax OKHA

. OxoHHBIE QYHKIMH BCeraa TpeOyIoT nucnoiab3oBanus KoHCTpykunu OVER()

. OKoHHBIE PYHKIIMM HE MOTYT cofepxarh arperarusie ¢pyHkuun BHyTpu OVER()

2. Kakue u3 yrBepxkaenuit o pynkmusax LAG() u LEAD() Bepab1?

[ I SN

. LAG() oOpatmaercst kK mpeapIayIeil CTpoKe B OKHE

. LEAD() oOpamaeTcst K CleayroIeil CTpoke B OKHE

. O6e dynxkiuu Tpedyrot ykazanusi ORDER BY 8 OVER()

. O6e GpyHKIIUM MOTYT MOTyYaTh 3HAYCHUS U3 CTOJIOIOB APYTHX CTPOK
. LAG() u LEAD() paboTatoT TOJBKO C YUCIOBBIMH JTAHHBIMH

DA W =

Paszoen 3. Ilpocmpancmeennsie oannvie u PostGIS



Konmponupyemvie H/IK: I1K-4.1 I[IK-4.2 IIK-4.3 1IK-4.4 [IK-15.1 IIK-15.2

Tema 3.1. Yemanoexa u akmusayusi PostGIS
®dopMa KOHTPOJISI/OIIECHOYHOE CpeaCTBO: [IpoCMOTp BBITIOTHEHHBIX PadoT

Tema 3.2. ['eomempuueckue munsvl OGHHbIX
dopma KOHTPOJIs1/0LIEHOYHOE CPEeICTBO: TecTupoBaHue
Bomnpocsi/3ananus:
1. Kakue u3 yrBepxkaenuii o tune nanasix GEOMETRY B PostGIS Bepub1?

. MoeT XpaHUTh JH00bIE TEOMETPUUECKHUE OOBEKTHI
. SIBisieTcst aOCTPAKTHBIM CYTIEPTHUIIOM JUTSl BCEX TEOMETPHUECKUX THUTIOB
. 3aHUMaeT MEHBIIIE MECTa, YeM CIICIIHATN3UPOBAHHBIC THUIIBI
. TpeOyeT ssBHOTO IPUBEACHHUS THITOB JIJIsl KOHKPETHBIX OTIeparuii
. Bcerna nmeet npocrpancTBennyto npuss3ky (SRID)
2. Kakue QpyHKIIUN UCTIOTB3YIOTCS ISl CO3/IaHUSI TEOMETPUIECKIX OOBEKTOB U3 TEKCTa?
. ST _GeomFromText('POINT(1 1)")
. ST Point(1, 1)
. ST MakeLine(geoml, geom?2)
. ST _GeomFromEWKT('SRID=4326;POINT(1 1)")
. ST Buffer(geom, 10)

DN A~ W =

DA W =

Tema 3.3. Cucmemsbi koopounam. [Ipocmpancmeennvie onepamopbul. BekmopHhvie 0Oanubie
®dopma KOHTPOJIS/OIIEHOYHOE CPeACTBO: Hanmndne KoHCIIeKTa JeKIui

Tema 3.4. Ilpocmpancmeenuvle OmHoOUEHUS
®dopMa KOHTPOJISI/OTICHOYHOE CPeACTBO: TecTrupoBaHue
Bonpocsi/3ananus:
1. Kakue u3 yrBepxaenuii o pynkuuu ST Contains BepHBI?

. ST Contains(A, B) Bo3zpamaer TRUE ecnu B monHoCThIO BHYTpH A
. I'panuiia reometrpun B He noikHA KacaTbesi TPaHUIBI TEOMETPUN A
. ST Contains(A, B) implies ST Within(B, A)
. PabGoTaeT TosbKO [17151 MOJUTOHOB
. He yuutsiBaet Z-koopaunaty npu padore ¢ 3D reomerpusmu
2. Kakue u3 yrBepxkaenuii o pynkuu ST Within BepHbI?
. ST Within(A, B) Bo3spamaer TRUE ecnu A nonHocTsio BHyTpu B
. SIBnsiercs oOparHoit k ST Contains
. I'panu1IBl reOMETpUN MOTYT COIIPUKACATHCS
. PaboTaeT TonbKo 1715 TeOMeTpHil ¢ OMHAKOBOW pa3MEpHOCTHIO
. Beerna BosBpamaer FALSE ecnu reomerpun umerot pasasie SRID

Dn A~ W =

DA W =

Tema 3.5. Tononocuueckue onepayuu
dopma KOHTPOJIs/0LIEHOYHOE CPeICTBO: TecTupoBaHue
Bomnpocsi/3ananus:
1. Kakue u3 yrBepxnaenuit o pynkmuu ST Union BepHbI?
1. OObenuHSIET B WK OOJIee TEOMETPHUI B OJTHY
2. ST Union(A, B) Bceraa Bo3BpaIiaeT reoMeTpHIO TOTO ke Tuma, uto A u B
3. MoxeT ucnonb3oBarbes Kak arperatHas ¢pyHkuus: ST Union(geom)
4. YcTpaHseT TpaHuIlbl MEX/Ty CMEKHBIMH MTOJIMTOHAMU
5. Beerna Bo3Bpamaetr MULTI-Tumn 115t reTepOoreHHbIX KOJUIEKIUMA

2. Kakue u3 yrBepxaenuit o pynkmuu ST Difference Bepub1?
1. ST Difference(A, B) Bo3Bpariaer 4yactb reoMeTpun A, He TiepeceKaroIyiocs ¢ B



2. Ecniu B MOTHOCTBIO CONEPKUT A, BO3BPAIIAET MyCTYI TEOMETPHIO

3. Ecnu reomeTpun He epeceKaroTcsi, BO3BpAIaeT reoMeTprio A 6e3 n3MeHeHU
4. Pe3ynbrar BCerja UMeeT Ty K€ Pa3MEPHOCTh, YTO U reOMETpUsd A

5. OxBuBanenTHa ST SymbDifference(A, B)

Tema 3.6. Opeanuzayus pabomel ¢ pacmposvimu OaHHbiMuU 6 BJ]
®dopMa KOHTPOJISI/OIICHOYHOE CpeacTBO: Hamnure KoHCIIeKTa JIeKITHi

Pa3zoen 4. Humezpayusa PostgreSQL/PostGIS u QGIS
Koumponupyemvie UJIK: IIK-4.1 IIK-4.2 [IK-4.3 I1IK-4.4 [IK-15.1 [IK-15.2 [IK-15.3 I[IK-16.1

Tema 4.1. Ilooknouenue PostgreSQL/PostGIS ¢ QGIS
dopma KOHTPOJIs1/01IeHOYHOE cpencTBO: [IpocMOTp BBITIOTHEHHBIX padoT

Tema 4.2. Temamuuecxasn kapmoepagus 6 QGIS
dopma KOHTPOJIs1/0LIeHOYHOE cpenicTBO: PacueTHo-rpaduyeckas pabora
Bomnpocsi/3ananus:
1. Co3nanue KapThl HACEJIECHUS C UCIOIB30BAHUEM ITPOCTPAHCTBEHHBIX 0a3bl JaHHBIX

Tema 4.3. Pacuém npocmpancmeennvix nokazamenet
®dopma KOHTPOJIA/0LeHOUHOE cpeacTBO: [IpocMOTp BBIOTHEHHBIX paboOT

Pas3zoen 5. I'eoungpopmayuonnvie cmanoapmeol u OMKpPbvIMble UCMOYHUKU
Konmponupyemvie H/IK: I1K-4.1 I[IK-4.2 1IK-4.3 1IK-4.4

Tema 5.1. Opeanuzayus npocmpaHcmeeHHvix 0aHHbIX 6 8eO-cpede. Cmanoapmsl U NOOX00bL.
dopMa KOHTPOJISI/OIICHOYHOE CpeaCcTBO: Hammume KoHCIIeKTa JISKITHi

Tema 5.2. Ilpomokonvr OGC 6 QGIS u PostGIS
®dopma KOHTPOJIS/OIIEHOYHOE CpeacTBO: [IpocMOTp BBITTOTHEHHBIX paOboOT

Tema 5.3. Omkpvimvie UCMOYHUKU NPOCMPAHCMBEHHBIX OAHHBIX
®dopMa KOHTPOJISI/OTICHOYHOE CPEACTBO: 3amuTa padboT

7. OueHoYHbIE MATEPHAJIbI IPOMEKYTOUHOM aTTeCTAlUM

3 cemecmp, 3auem
Konmponupyemvie HJIK: [1K-4.1 I[IK-15.1 [IK-16.1 IIK-4.2 IIK-15.2 IIK-4.3 1IK-15.3 IIK-4.4
Bonpocsl/3ananus:

1. OnumuTe UCTOPHUIO Pa3BUTHS PEISILIMOHHBIX 0a3 TaHHBIX.

2. JlaiTe onpeneneHue peIIMOHHON anreOpsl, IEPEUUCTUTE €€ OCHOBHBIC OTICPAIIHH.

3. Oxapakrepusyiite SQL kak sI3bIK yIpaBiieHUs HaHHbIMU. ONUIIATE CTPYKTYPY SA3bIKA U
ero mogmuoxkectsa: DDL, DML, DCL.

4. IlpuBenure mpUMEpPbl OCHOBHBIX omeparopoB MaHumynauuu pgaHHbiMu: SELECT,
INSERT, UPDATE, DELETE.



5. Packpolite Ha3HaYeHHWE W IPUBEIUTE IPAKTUYECKUE CLEHAPUU MCIOJIb30BaHUS
JOIN-onepamumii: INNER, LEFT, RIGHT, FULL.

6. OnummTe OCHOBHBIC THINBI JAHHBIX, MoajaepxkuBaeMbie B PostgreSQL (unciosie,
TEKCTOBBIE, BPEMEHHBIC, IOTUUECKUE).

7. Ilepeuncnaute Bunabl orpanuueHuid menoctHoctu (PRIMARY KEY, FOREIGN KEY,
UNIQUE, CHECK, NOT NULL) u 00bsicHUTE UX Ha3HAYCHHE.

8. Packpoiite ponb UWHAEKCAIMM B ONTUMHU3AIMM 3aMpoCOB K 0a3e JTaHHBIX.
OxapaktepusyiiTe OCHOBHBIE THIIBI HHIEKCOB B PostgreSQL: B-tree, GiST, GIN.

9. Onummre npouecc yCTaHOBKU U akTUBalMK paciuupenus PostGIS.

10. Ilepeuncnure ocHoBHblie TUNbl reomerpuit (POINT, LINESTRING, POLYGON,
MULTI-00b€KTbI) 1 IPUBEIUTE IPUMEPHI HX IPUMEHEHUS.

11. OObsicHUTE OCOOCHHOCTH MPOCTPAHCTBEHHON WHJICKCAIIMH, OXapaKTEPU3YyHTE THIIbI
npocTtpancTBeHHbIX WHAEKCOB GiST m SP-GiST, ommmure mX co3maHue W UCIOJIb30BaHHUE IS
YCKOPEHHUSI 3aITPOCOB.

12. Oxapakrepusyiite ocHoBHbIe (yHKIMH PostGIS mis paGoTel ¢ mpocTpaHCTBEHHBIMH
JaHHBIMU, PA3JIEJIUB UX HA TPYTIbL:

Oynknuu npoctpancTBeHHbIX oTHomeHuit: ST Intersects, ST Within, ST Contains, ST Touches,
ST DWithin.
Oynknuu n3mepennit u Berauciennii: ST Area, ST Length, ST Centroid, ST Buffer.

Tomonornueckne wu arperupyromme onepamuu: ST Union, ST Collect, ST Intersection,
ST Difference.

Jlns ka0l QyHKIUH YKa)KUTE Ha3HaYE€HUE U IIPUBEANUTE IPUMEP UCIIOIb30BAHUS.
13. JlaiiTe onpeneneHue cucTeMaM KOOPAMHAT U MPOEKIUAM.
14. OnumuTe CTPYKTYpY M HazHaueHue Tabnuiel spatial ref sys B PostGIS.
15. OnumuTe METOABI UMITOPTA U HKCTIOpTa NaHHBIX B PostgreSQL/PostGIS.

16. Onmmmure 3Tanbl OYUCTKM M HPeAoOpabOTKM JaHHBIX: paboTa € KOTUPOBKAMH,
¢dopmaramu, 00pabOTKa MPOITYCKOB M OIIUOOK.

17. Packpoiite mnoHsaTHe OKOHHBIX (yHKIMA B PostgreSQL. OOwsicHUTE Ha3HAYCHUE
koHcTpykiuit OVER, PARTITION BY, ORDER BY.

18. Onummmre npornecc uaterpamuu PostgreSQL/PostGIS ¢ QGIS: HacTpoiiky mOAKIIOYEHUS
K 0a3e JaHHBIX, 3aTPY3Ky CIOEB, pabOTY C MPOEKTaMHU.

19. PackpoiiTe BOSMOXXHOCTH TeMaTtuueckoi kaptorpadguu B QGIS: pabora co cTrisiMu ciios,
CO3J/1aHuUE JIETeH]I.



20. OxapakTepu3yWTe aJropuTMbl aBTOMaTMUYECKOIO CO3JaHUS IIKald JJI1 TEMaTHYECKUX
KapT: ecTeCcTBeHHble MHTepBaJbl (Jenks), paBHbIe MHTEpBaibl, KBAaHTWIH. [IpuBenuTe mpuUMepsl UX
IIPUMEHEHHUS.

21. Onumure mpoucce NpuCOCANHCHUA CTaTUCTUUCCKUX NAaHHBIX K I'PaHUIlaM PCTrUOHOB Ha
OCHOBC IMPOCTPAHCTBCHHBIX OTHOILICHUH.

22. Oxapakrepusyiite noaaepxky pactpoBbix JaHHbIX B PostGIS: tTunm RASTER, ytunury
raster2pgsql mms ummopra.

23. Onumure OCHOBHBIE (PYHKIUH U1 paboThl ¢ pactpamu: ST Value (momyueHue 3HaYeHUS
B Touke), ST Clip (0obpeska mo macke), ST SummaryStats (pac4ér CTaTHCTHUK).

24. OnumyTe Ha3HaYEeHUE U BOBMOXKHOCTH MOayJst pgRouting.
25. OxapakTepu3yite anropuTM mapmpytuzanuu pgr dijkstra (kpardaitimmii myTh)

26.  OxapakrepusydTe  anroputM  MapmpyTtuszamuu — pgr drivingDistance  (30HBI
JIOCTHKUMOCTH)

27. OOBsICHUTE TPOIECC BU3yalU3allMd TOCTPOCHHBIX MAapIIPyTOB W 30H JOCTYIMHOCTH
(m30xpon) B QGIS.

28. Packpoiite HazHaueHue u posib ctanaaptoB Open Geospatial Consortium (OGC) B
0OMEHe TeoNpPOCTPAHCTBEHHBIMU TAHHBIMH.

29. Oxapaxtepusyiite ocHoBHbIe cnienduranuu OGC: WMS, WMTS, WES, WCS.
30. O6mwscauTe npouecce noakaoueHus K WMS/WMTS-cepsucam B QGIS.

31. IlpuBenuTe NpUMEPHI OTKPHITHIX UCTOUHUKOB JaHHBIX, MPEIOCTABISIONINX JOCTYIl Yepe3
nportokoisiel OGC.
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