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Pa3padoruukmu:

[Tpenonasarens kadenpsl MapopmaTuku u reonHpopMamOHHBIX
texunonoruii Jleobenes E. /1.

@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

[IK-3 CnocobeH BecTH W pa3BUBaTh IMPOCTPAHCTBEHHBIC JaHHBIE TOCYJAPCTBEHHOTO KajacTpa
HEBMKUMOCTH

[1K-3.1 BHocuT kaprorpauueckyio U reoJe3n4ecKyl0 OCHOBBI B TOCYAapCTBEHHBIN KagacTp
HEBM)KUMOCTHU

3name:

[MK-3.1/384 [IpuHIMIIOB TIOCTPOCHUS U OPTaHHU3AIMHN PENSIMOHHBIX 0a3 MaHHBIX IS
XpaHeHUs KaJacTpoBOii HH(OpMAITUH.

Ymems:

[1K-3.1/Ym4 TlpoektupoBaTh M CO3/1aBaTh PEISIITUOHHBIC CTPYKTYPHI (TAOJIUIIBI, KITIOUH,
WHJICKCHI) TSl XpaHEHHSI KaJJaCTPOBBIX CBEIEHUH U KapTOrpaduuecKoil OCHOBBI.

Braoems:

[IK-3.1/HB4 Texunonorusimu PostgreSQL/PostGIS mist co3manust U TOAAEPKKU 0a3bl
JTAaHHBIX 00BEKTOB KaJacTpa.

[1K-3.2 TIIpoBomutr pabOThl MO BHECEHHWIO CBEACHUH O NPOCTPAHCTBEHHBIX OOBEKTaX
Pa3IMYHOIO Ha3HAYECHUS

3name:

[1K-3.2/384 MeTonoB 1 TeXHOJIOTUI 00pabOTKU U aHaIU3a MPOCTPAHCTBEHHBIX JAHHBIX
(TOTIONIOTHYECKHE OTIepallii, CETEBOW aHAIIN3).

Ymems:

[1K-3.2/Ym4 Bemonuare cinoxsable SQL-3ampockl, Bkimtouas coeauHeHus (JOIN) u
OKOHHBIE (DYHKIIMH, IS arperaliy U aHaJIn3a CBeICHHUI O MMPOCTPAHCTBEHHBIX 00bEKTaX

Braoems:

[IK-3.2/He4  KoMIJIeKCHOM  TeXHOJOTWEH  yNpaBICHUS  KU3HEHHBIM  ITHUKJIOM
NPOCTPAHCTBEHHBIX JAaHHBIX: OT UMIOpTa U 00pabotku B PostGIS no Busyanuzauuu u
nyonukammu B QGIS.

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

[1K-4.1 BeInonHsAeT TEXHOJIOTHYECKHE onepanuii o coopy, cucreMaru3aluui HHpopMauu
3uamo:

[1K-4.1/362 TIpuHIMTIOB OpraHW3allid W XpaHEHWs JaHHBIX B PEISAIHUOHHBIX U
npoctpancTBeHHbIX CYB/I.

Ymems:

[IK-4.1/¥mM2  Co3pmaBath ¥ MOAMGMUIMPOBATH  CTPYKTYpPY  PEISALHOHHBIX U
npocTpaHCTBeHHBIX 0a3 qaHHbIX (DDL).

Braoems:

[1K-4.1/HB2 HaBblkamMu oOpraHuU3allMk JaHHBIX B COOTBETCTBHU C PEISIIMOHHOU
MOJIENBIO.

[1K-4.2 BpInonHsAET TEXHOJIOTUYECKHUE ONEPAIUH 110 aHAIU3Y, TOJTOTOBKE U MPEI0CTABICHUIO
nHpopmarun
3namu:
[1K-4.2/362 Omnepanuii peiasiimoHHOW anreOpsl U ux peanusanuu B SQL (coemnnenus,
arperarus)
Ymems:



[1K-4.2/YM2 BBINONHATS TPOCTPAHCTBEHHBIN aHAIHN3: ONPEIEIeHNEe OTHOIICHUN MEXITy
00beKTaMU, BEIYMCIIEHUE PACCTOSHUH, IUIOMIACH, HocTpoeHue OypepHBIX 30H
Braoemy:

[1K-4.2/HB2 Texnomorusmu aHanu3a AaHHbIX cpenctBamu SQL u PostGIS.

[1K-4.3 BbINOJHSET TEXHOJIOIMYECKUE OMNEpalui M0 MH()OPMAIIMOHHOMY B3aMMOJEHCTBHIO,
I10 NMOAJEPKKE IPUHATHS YIPABICHUYECKUX PEILICHUI
3nams:

[1K-4.3/312 I[IpuHIUMIIOB NOCTPOEHUS M BU3yaTU3aIlMM MPOCTPAHCTBEHHBIX JAHHBIX B
QGIS

Ymemns:

[1K-4.3/YM2 HnuterpupoBath 06a3bl gaHHbIX PostgreSQL/PostGIS ¢ 'MC QGIS nmns
CO3/1aHUs TEMAaTUYECKUX KapT U BU3yaJU3alliu aHAJIMTUYECKON HHPOpMAIUH

Braoemy:

[MIK-4.3/HB2 MetonamMu BH3yaIu3allidl MPOCTPAHCTBEHHBIX NAHHBIX IS MOJIACPKKU
MPUHSATHUS YIPABICHUECKUX PELICHUN

[1K-4.4 BpIOmHSET TEXHOJOTHYECKHE OIMEpali IO MOIJACpKaHUI pPabOTOCIOCOOHOCTH
reoMH()OPMAITHOHHBIX CUCTEM U MX KapTOrpapUueCcKux MoICUCTEM
3Hamo:

[1K-4.4/302 ApxutekTypbl U npuHIHUNOB padotel PostgreSQL/PostGIS kak cocraBHOIM
yactu ['UC.

Ymems:

[1K-4.4/YMm2 Co3nmaBaTh U MOJIEPKUBATH MPOCTPAHCTBEHHBIE WHIEKCHI ISl YCKOPEHUS
paboTHI 3aITPOCOB.

Braoems:

[1K-4.4/HB2 HaBblkamMu aIMHHUCTPUPOBAHHS M MOIACPKAaHUS PAOOTOCIIOCOOHOCTH
0a3bl manaeix I UC.

2. Iloka3aTesin 1 KPUTEPHHU OLCHUBAHUS KOMIIEeTeHIN A

[Inanupyemele YpoBeHb Kpurepuu onennBanus (nmepeueHb chopMUpOBaHHBIX
pe3ynbTaThl OCBOCHUS |OBJIAJICHUS NJIK/3YB 1o ypoBHSIM OCBOCHHS)
MIPOrpaMMBbI
ITK-3 Cnoco6en Bect |[ToBeimennsii  |MJIK T1K-3.1 BHocuT kaptorpaduyeckyio u
Y pa3BUBATh reoJIe3MUECKYI0 OCHOBBI B TOCY/IAPCTBEHHBIN KaJacTp
MIPOCTPAHCTBEHHBIE HEJBUKUMOCTHU
JTAaHHbIE
rOCYIapCTBEHHOIO 3HaTh:
Kajxacrpa [1K-3.1/3u4 [IpuHIMIIOB TOCTPOCHUS M OpraHU3ALUU
HEJBUKUMOCTHU PENSIIIMOHHBIX 623 NaHHBIX JJIsI XpAaHEHUS KaJacTPOBOH
UH(POPMAIUH.
YMeTs:

[1K-3.1/Ym4 TIpoekTupoBarh U CO34aBaTh PENISLIUOHHBIC

CTPYKTYpHI (TaONHUIIBI, KIIOYH, HHACKCHI) ISl XpaHEHHS

KaJaCTPOBBIX CBEJCHUN M KapTOTpapuueCcKoi OCHOBBHI.
Bnagers:

ITK-3.1/HB4 Texuonorusimu PostgreSQL/PostGIS nns

CO3JaHMs U TIOAJCPKKHU 0a3bl JaHHBIX 0OBEKTOB KaJacTpa.




MK TIK-3.2 IIpoBoauT paboThl 10 BHECEHUIO CBEIEHUH O
IPOCTPAHCTBEHHBIX O0BEKTaX PA3MTUYHOTO Ha3HAYCHUS

3HaTh:
[TK-3.2/384 MeTonoB u TeXHOJOTHI 00padoTKH U
aHaJIM3a MPOCTPAHCTBEHHBIX JTaHHBIX (TONOJOTUYECKUE
olepaium, CETEBOI aHaIu3).

YMeTs:
[1K-3.2/Ym4 BeinonssTs cnoxkubsle SQL-3ampocsl,
Bkitodas coequHeHus (JOIN) u okonHbie QyHKITUY, IS
arperanyy 1 aHajln3a CBEJEHUM O MPOCTPAHCTBEHHBIX
o0beKTax

Biagers:
[1K-3.2/HB4 KomIsIeKCHO#M TEXHOJIOTUEH yIpaBIeHUs
KU3HEHHBIM LUKJIOM MPOCTPAHCTBEHHBIX JAHHBIX: OT
umrnopra u oo6padorku B PostGIS 1o Busyanuzanuu u
nyonukammu B QGIS.

bazosnii

MK TIK-3.1 BHOcuT KapTorpadudeckyto u
r€0JIe3UYECKYI0 OCHOBBI B TOCYIapCTBEHHBIH KagacTp
HEJIBUKHMOCTH

3HaTh:
[1K-3.1/3u4 [IpuHIMTIOB TOCTPOCHUS M OpraHU3ALUU
PENSIUOHHBIX 0a3 JaHHBIX JUIS XpaHEHUS KaJdacTPOBOM
UH(POPMAIUH.

YMmeTs:
[IK-3.1/Ym4 TIpoekTupoBarh U CO34aBaTh PENISLIUOHHBIC
CTPYKTYpHI (TaONHUIIBI, KIIOYH, HHACKCHI) IJIs1 XpaHEHHS
KaJaCTPOBBIX CBEJCHUN U KapTOTpapuuecKoi OCHOBBHI.

MK TTK-3.2 TTpoBoauT paGoThl IO BHECEHUIO CBEACHUI O
MPOCTPAHCTBEHHBIX 00BEKTAX PA3TUYHOTO Ha3HAUYCHUS

3HaTh:
[1K-3.2/384 MeToq0B ¥ TEXHOJIOTHI 00pabOTKU 1
aHaJIM3a MPOCTPAHCTBEHHBIX JaHHBIX (TOMOJOTHYECKUE
OTIEpAIINH, CETCBOM aHAIIN3).

YMerTsb:
[1K-3.2/Ym4 BeimonnasaTte cinoxubie SQL-3ampocsl,
BKurouas coeauHeHus (JOIN) u okoHHbIe GYHKITUH, IS
arperaiyy 1 aHajli3a CBEJCHUI 0 MPOCTPAHCTBEHHBIX
o0BbeKTax

[ToporoBbiii

NJIK TTIK-3.1 BHOCHT KapTorpaduyecKyro u
Te0/Ie3MICCKYI0 OCHOBBI B TOCYIApPCTBEHHBIIN KagacTp
HEJIBUKHMOCTH

3HaTh:
[1K-3.1/384 [1IpuHIIUIIOB TOCTPOCHUS ¥ OPraHU3AINH
PENSILIMOHHBIX 06a3 TaHHBIX AJIsl XpaHEHUS KaJacTpOBON
uHdopmarmu.




MK TIK-3.2 IIpoBoauT paboThl 10 BHECEHUIO CBEIEHUH O
IPOCTPAHCTBEHHBIX O0BEKTaX PA3MTUYHOTO Ha3HAYCHUS

3HaTh:
[TK-3.2/384 MeTonoB u TeXHOJOTHI 00padoTKH U
aHaJM3a MPOCTPAHCTBEHHBIX TAHHBIX (TOMOJIOTUYECKHUE
olepaium, CETEBOI aHaIu3).

[1K-4 Cniocoben
BBITOJIHATh
TEXHOJIOTHUECKUE
orepanuu 1o padbote ¢
reonH(pOPMAITMOHHBIM
U CHCTEMaMU

I1oBBIIIIEHHBIN

MK TIK-4.1 BolnosnHseT TEXHOIOTUYECKUE OTepaliuii 1Mo
cOopy, cucreMaruzanuu HHpopMau

3HaTh:!
[1K-4.1/312 [TpuHIIMTIOB OpraHU3aIMH U XPAHEHUS
JAHHBIX B PEJSIIMOHHBIX U npocTpaHcTBeHHbIX CYB/I.
YMeTs:
[1K-4.1/YM2 Co3ngaBate 1 MOTU(PHUIUPOBATH CTPYKTYPY
PENSIIIMOHHBIX ¥ MMPOCTPAHCTBEHHBIX 0a3 maHHbIX (DDL).
Bnagers:
[TK-4.1/HB2 HaBbikamu OpraHu3alii JaHHBIX B
COOTBETCTBUHM C PEJIALIMOHHON MOJEINBIO.

NJK T1K-4.2 BbINoaHAET TEXHOJIOTHYECKHUE OTEePAIUH 10
aHaJIu3y, MOATOTOBKE U MPEIOCTABICHUIO HH(OPMAITIHI

3HaTh:
[1K-4.2/312 Onepanuii pelsiuOHHON anreOpsl U UX
peanuzamnuu B SQL (coequHenus, arperaius)

YMerTsb:
[1K-4.2/YM2 BoIMOTHATE TPOCTPAHCTBEHHBIN aHAIIN3!
orpesiefieHUue OTHOLICHUM MeXay 00beKTaMH,
BBIYMCIICHUE PACCTOSHUM, TUIOIAJIEH, TOCTPOCHUE
OybepHBIX 30H

Bnanets:

[1K-4.2/HB2 TexHOMOTUSAMH aHAIM3a JAHHBIX CPEJICTBAMH
SQL u PostGIS.

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

3HaTh:
[1K-4.3/312 [IpuHIUMNIOB NOCTPOCHUS U BU3yaTU3AIIH
IPOCTPaHCTBEHHBIX JaHHBIX B QGIS

YMmeTs:
[1K-4.3/YM2 NnTerpupoBath 0a3bl JaHHBIX
PostgreSQL/PostGIS ¢ TMC QGIS mnst coznanust
TEMaTHUYECKHUX KapT U BU3yaJIM3allui aHAJIUTUYECKON
UHPOpMAITIH

Bnagers:
[TK-4.3/HB2 Metonamu BU3yalu3aiuu
NPOCTPAHCTBEHHBIX TAHHBIX VIS TOAJIEPIKKU TPUHATHS
YIIPABJICHUYECKUX PELICHUN




MK TIK-4.4 BoInoyHsSeT TEXHOJIOTUYECKUE OTEPALIUU 110
MOJICPKAHHUIO pabOTOCTIOCOOHOCTH
reoMH()OPMAITIOHHBIX CUCTEM U MX KapTorpapuuecKux
HOICUCTEM

3HaTh:
[1K-4.4/312 ApXUTEKTYphl U IPUHIMIIOB paOOTHI
PostgreSQL/PostGIS kak cocraBroit wactu ' C.
YMeTh:
[1K-4.4/Ym2 Co3naBarh U MOAICPKUBATH
MPOCTPAHCTBEHHbIE UHJIEKCHI JIJIsl YCKOPEHUS pabOThI
3aIlpoCOB.
Bnanets:
[1K-4.4/HB2 HaBblkamMu aIMUHHCTPUPOBAHUS U
nojepkanus padborocrnocooHocTH 6a3nl manubix ['HC.

bazosniit

MK TIK-4.1 BolnosnHseT TEXHOIOTUYECKUE OTepaliuii 1o
cOopy, cucreMaruzanuu HH(GopMaIu

3HaTh:
[1K-4.1/312 [TpuHIIMIIOB OpraHU3aMK U XPAHEHUS
JaHHBIX B PEJSIIMOHHBIX U pocTpaHcTBeHHbIX CYB/I.
YMmeTs:
[1K-4.1/YM2 Co3npaBate 1 MOTU(PHUIUPOBATH CTPYKTYPY
PENSIIIMOHHBIX ¥ MMPOCTPAHCTBEHHBIX 0a3 nanHbIx (DDL).

NJK T1K-4.2 BbINoaHAET TEXHOJIOTHYECKHUE OTEePAIUH 10
aHaJIu3y, MOATOTOBKE U MPEIOCTABICHUIO HH(OPMAITIHI

3HaTh:
[1K-4.2/312 Onepanuii pelsiuOHHON anreOpsl U UX
peanuzamuu B SQL (coequHenus, arperaius)

YMerTsb:
[1K-4.2/YM2 BoIMOIHATE TPOCTPAHCTBEHHBIN aHAIIN3!
orpeziefieHUue OTHOLICHUH MexXay 00beKTaMH,
BBIYMCIICHUE PACCTOSHUM, TUIOIAJIEH, TOCTPOCHUE
OydepHBIX 30H

NJK T1K-4.3 BbINoaHAET TEXHOJIOTHYECKHUE OTEPAIUH 10
WH()OPMAITMOHHOMY B3aMMOICHCTBHUIO, T10 TIOIICPIKKE
MIPUHSATHS YIPABICHUYECKUX PEIICHUN

3HaTh:
[1K-4.3/312 [IpuHIIUIIOB TOCTPOCHUS ¥ BU3yaTU3allUN
MPOCTPAHCTBEHHBIX AaHHBIX B QGIS

YMerTsb:
[1K-4.3/YMm2 VnaTerpupoBath 60a3bl JaHHBIX
PostgreSQL/PostGIS ¢ THC QGIS s co3manust
TEMaTHUYECKHUX KapT U BU3yaJM3allui aHAIUTUYECKON
uHdopmaru




MK TIK-4.4 BoInoyHsSeT TEXHOJIOTUYECKUE OTEPALIUU 110
MOJICPKAHHUIO pabOTOCTIOCOOHOCTH
reoMH()OPMAITIOHHBIX CUCTEM U MX KapTorpapuuecKux
HOICUCTEM

3HarTh:
[1K-4.4/312 ApXUTEKTYphl U IPUHIMIIOB paOOTHI
PostgreSQL/PostGIS kak cocraBroit wactu ' C.
YMerTsb:
[1K-4.4/Ym2 Co3naBarh U MOAICPKUBATH
MPOCTPAHCTBEHHbIE UHJIEKCHI JIJIsl YCKOPEHUS pabOThI
3aIlpoCOB.

[ToporoBbiii NJK I1K-4.1 BpInoaHAeT TEXHOJIOTHYECKHUE ONEepaIui 1o
cOopy, cucremMaru3aiuu HHHOPMAII

3HaTh:
[1K-4.1/312 [IpuHIIMTIOB OpraHU3alNK U XpaHEHUS
JIAHHBIX B PEISLIMOHHBIX U MpocTpaHcTBeHHBIX CYB/I.

MK TIK-4.2 BbInoyiHsSIeT TEXHOIOTUYECKUE OTEPaLIUU 110
aHaJM3Y, MMOATOTOBKE U MPEIOCTaBICHUIO HH(DOpMALIUN

3HaTh:
[1K-4.2/312 Omneparuii pensiuoHHON anreOpbl 1 uxX
peanuzanuu B SQL (coequnenusi, arperamus)

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

3HaTh:
[1K-4.3/312 [IpuHIUMNIOB NOCTPOCHUS U BU3yaTU3AIIH
IPOCTPaHCTBEHHBIX JaHHBIX B QGIS

MK TIK-4.4 BoInoyHsSIeT TEXHOIOTUYECKUE OTIEPALIUU 110
MOJICPKAHUIO padOTOCTIOCOOHOCTH
reoMH()OPMAITIOHHBIX CUCTEM U MX KapTorpapuuecKux
HOICUCTEM

3HaTh:
[1K-4.4/312 ApXUTEKTYphl U IPUHIMIIOB paOOTHI
PostgreSQL/PostGIS kak cocraBroit wactu ' C.

3. [IIxajga oneHUBAHUSA

OrneHka

Kpurepuu onenuBanus (nepeuensb copmupobanasix NJIK/3VB)

3ayTeHo

[1K-4.1 BeimonHseT TEXHOIOTHYECKHUE OTepaluii mo coopy,
CUCTeMaTu3aluu HHpOpMaIuu
[1K-4.1/382 [IpuHIIMTIOB OpraHU3aIMi U XpaHEHUS JaHHBIX B PEISIITUOHHBIX U
npoctpancTBeHHbIX CYB/I.




[1K-3.1 BHOCHUT KapTOrpadguuecKyio U IreoJie3u4eCcKyI0 OCHOBBI B
rOCyAapCTBEHHBIN KaJacTp HEABMKUMOCTHU
ITK-3.1/384 [IpuHIKIIOB TOCTPOSHUS M OPraHU3ALMN PESIIUOHHBIX 0a3 JaHHBIX
JUISL XpaHEHUs Ka1acTPOBOW MH(POPMAITUH.

[1K-3.2 [IpoBoauT paGoThI 110 BHECEHUIO CBEACHHUI O MPOCTPAHCTBEHHBIX
00bEKTax Pa3InYHOTO HAa3HAYCHHS
[1K-3.2/3u4 MeTo10B 1 TEXHOJIOTUI 00pabOTKH U aHAJIN3a POCTPAHCTBEHHBIX
JAHHBIX (TOMOJIOTUYECKHE Ollepallii, CETEBOM aHaIN3).

[1K-4.2 BbInOaHAET TEXHOIOTMYECKUE ONEPALIMY IO aHATIU3Y, IOATOTOBKE
U MIPEI0CTABICHUIO HH(POPMALIUU
[1K-4.2/312 Oneparnuii pensuoHHoN anreOpbl 1 ux peanuzanuu B SQL
(coenuHeHus, arperauus)

[TK-4.3 BeIMOTHSAET TEXHOJIOTHYECKIE ONepaliy o HHHOPMAITMOHHOMY
B3aMMOJIEHCTBHUIO, 110 MOAJEPIKKE IPUHATHS YIIPABICHUECKUX PEIIEHUI
[1K-4.3/312 [IpuHIUIOB NOCTPOCHUS M BU3YaTU3AI[MH MTPOCTPAHCTBEHHBIX
nanHbix B QGIS

[1K-4.4 BeimonHsieT TEXHOJIOTUYECKHUE ONEepaIli MO MOAAECPKAHUIO
paborocniocoOHOCTH TeOMH(OPMAIIMOHHBIX CUCTEM M UX KapTOrpaduyecKux
HOACHUCTEM
[1K-4.4/3u2 Apxutextypsl u npuHIMIOB padboTsl PostgreSQL/PostGIS kak
cocraBHo yactu ['MIC.

He 3auteno

Pesynbrarsl 00yueHus He cOPMUPOBAHBI HAa JOCTAaTOYHOM YPOBHE

4. KoHTpOJILHbIE MEPONIPUSATHUS MO TUCHUTIINHE

Bun xonTposns

®dopma koHTPOIIs1/O1IEHOYHOE CPENCTBO

Texymuit koHTposib | TecTupoBanue

[IpocMOTp BBITIOIHEHHBIX paboT
Hannune koHCEKTa IEKINH
3ammura padbot
PacueTHo-rpaduyeckas pabora

[TpomexxyTounas 3auer
arTecTanus
Bua xonTpossi/ ucnosib3yemMble
Ne HanveHoBanue pasieia KouTposmpyem OLICHOYHBIE MAaTepPHAJIbI
n/n bie UJIK Tex . IpomesxyT.
yuuu aTTecTanusa
1 |OcHOBBI pensIIMOHHBIX 0a3 T1IK-4.1 IIK-4.3 |Hamuuue KOHCIEKTA JIEKIUH [3aueT
JTAHHBIX [1IK-4.4
2 |OcHoBbl pensimonHoi anreOpsl.  [[1K-4.1 T1IK-4.2  |TectupoBanue 3auer
3wk SQL. I11K-4.3 Hannune xoHcekTa 1eKIUNi
3 |IIpocTpaHCTBEHHBIE JaHHBIE U [IK-4.1 I1IK-4.2 |TectupoBanue 3auer
PostGIS [1IK-4.3 I1K-4.4 (IIpocMOTp BBINOJIHEHHBIX
pabor
Hannune xoHcexkTa €Ki
4 |Warerpanus PostgreSQL/PostGIS [I1K-3.1 I1K-3.2 |I[IpocMOTp BBITTOTHEHHBIX  |3a4er
u QGIS [MIK-4.1 [IK-4.2 |pabor
[1K-4.3 [IK-4.4 |PacuetHO-rpaduueckas
pabora




5 |leonndopmarmonnsie cranaaptsl |I[1K-3.1 TIK-3.2  |[IpocMOTp BBINONHEHHBIX  |3a4er
U OTKPBITHIE UICTOYHUKHU [1K-4.1 [IK-4.2 |paGor

I11IK-4.3 T1IK-4.4 |Hamnuue KOHCIIEKTA JIEKIIUH
3amura pador

5. Ilopsaaok nmpoBeeHusI MPOMEKYTOUYHOM aTTeCTAIUMN

[lopsnoxk mpoBeeHMsT TNPOMEKYTOUHOM  arTecTallud  PENIaMEHTHPYETCS  JIOKaJIbHBIMU
HOPMaTUBHBIMU aKTaMU YHHUBEPCUTETA:
- Ilonmoxenuem o Qopmax, NEPUOJUYHOCTH, TOPAIKE TEKYIIEro KOHTPOJS YCIIEBAEMOCTH H
MPOMEXYTOYHOM aTTecTauy OOy4aroIuXcsi 10 OCHOBHBIM 00pa30BaTelIbHBIM IpOrpaMMaM
BBICIIIETO O0pa3oBaHMsA — MporpaMMmaMm OakajlaBpuaTa, HMporpaMMaM CIHEIHATUTETa, MporpaMmamM
MarucTpaTypbl B QenepaJbHOM TOCYIapCTBEHHOM OIODKETHOM 00pa30BaTeIbHOM YUPEKIACHUU
BbICIIEr0 00pa3oBaHMs «MOCKOBCKHI TOCYJapCTBEHHBIM YHHBEPCUTET T'€OE3UU U KapTorpadum,
1.6 «Opranu3zanys 1 NpoBeIeHUE NPOMEKYTOUHOM aTTECTALIN.
- TlonoxxeHneM O MOPSAKE OCYLIECTBICHHS 00pa30BaTEIbHOTO IMPOLECCa, MPOBEICHHUS TEKYIIETo
KOHTPOJII YCIIEBAEMOCTH U TMPOMEXKYTOUHOW arTecTalmuud OOydalomMxcs C INPUMEHEHHEM
SNIEKTPOHHOTO OOyYeHUS W AMCTAHIMOHHBIX OOpa30BATENIbHBIX TEXHOJIOTUH B (QenepaibHOM
TOCYIJapCTBEHHOM  OIO/[DKETHOM  00pa30BaTeNbHOM  YUPEXKACHWU  BBICIIETO  0Opa30BaHMA
«MOCKOBCKHI TOCYIapCTBEHHBI YHUBEPCUTET Teofe3ud M Kaprorpadpum», 1n.8 «IIpoBenenue
IIPOMEXKYTOYHOM arrectauuu ¢ npuMeHenuem 20 u JOT».

Ilpomesxcymounas ammecmayus. 3auem, 3 cemecmp.

6. OnleHOYHbIE MaTePUAJIbI TEKYLIEr0 KOHTPOJIA

Pa3zoen 1. Ocnoswl penrayuonnvix 6a3 OGHHbLIX
Konmponupyemvie H/IK: I[1K-4.1 IIK-4.3 I1IK-4.4

Tema 1.1. Beeoenue 6 6azvi danuvix. Ucmopus pazeumus b/
dopMa KOHTPOJISI/OTIECHOYHOE CpeCcTBO: Hamnure KoHCIIeKTa JISKITHi

Pa3zoen 2. Ocnoswl penrayuonnoii anzeopul. Azvik SQL.
Konmponupyemvie H/IK: I1K-4.1 I[IK-4.2 1IK-4.3

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

Bonpocsi/3ananus:

1. JlaHbl MHO>KECTBA!
A={1,2,3,4}
B={3,4,5,6}

C={l1,2}

Kakue u3 crnenyromux yTBepKIACHUMN SBISIOTCS BEPHBIMU?
1. MuoxecTBO C sIBIISIETCS CTPOTHM MOAMHOXKeCTBOM MHOKecTBa A (C C A)
2. Ilepeceuenne maoxkectB A u B (A N B) paBuo {3, 4}
3. O6benunenne mHOXecTB A B (A U B) paBno {1, 2, 3,4, 5, 6}
4. Paznocte MHOXecTB A B (A \ B) paBna {1, 2, 5, 6}
5. MuoxectBo C He sBIE€TCSA ITOIMHOXKECTBOM MHOXKeCTBa B
2. JIs1s npor3BOIBHBIX MHOKECTB X, Y, Z BEPHBI CICIYIOIINE YTBEPKACHUS:
XUNXNZ) =X UY)N(X U Z) - ntuctpubyTUBHBIN 3aKOH
CEem X CYuY CZ,to X C Z - CBOUCTBO TPAaH3UTUBHOCTHU
. X\Y =Y\ X s 1100b1X MHOXKECTB X U Y

W N =




4. MomHocTh MHOXKecTBa X U Y Bcerga paBHa cyMMe MomtHocTel |X| + |Y|
5. X N 2=X mis 1r000ro MHOXKECTBA X

Tema 2.2. Tunwt oannwix 6 PostgreSQOL
®dopMa KOHTPOJISI/OTICHOYHOE CPeACTBO: TecTrupoBaHue
Bonpocsi/3ananus:
1. Kakue u3 cienyrommx yTBEpKIACHUNA O YUCIOBBIX THUNaX JaHHBIX B PostgreSQL siBisiroTcst
BEpHBIMU?
1.Tun SERIAL aBTOMarnueckr HHKPEMEHTUPYETCS U ABJISIETCA LIEJIOYMCIECHHBIM TUIIOM
2.Tun BIGINT 3anumaet 8 GalT U MOXKET XpaHUTh yucia oT -2°°63 10 2°63-1
3. Tunt REAL sasnsercs cunornmom it DOUBLE PRECISION u 3anumaet 8 OaiT
4. Tun NUMERIC(5,2) moxxeT Xpanuthb uncio 12345.67
5.Tut SMALLINT 3anumaet 2 GaiiTa 1 MOXET XpaHUTh Ycia oT -32768 no 32767
2. Kakue 13 cieqyomux yTBepKACHUNH 0 CTPOKOBBIX TUIAX JIAHHBIX U TUIAX JAThl/BPEeMEHU
B PostgreSQL siBisitoTCSt BEpHBIMH?
1. Tum VARCHAR(n) u TEXT uaeHTHYHBI 10 PYHKITMOHAIIBHOCTH U OTPAHUYEHUSIM
2. Tumt CHAR(n) Bcerga 3aHMMaeT pOBHO N OANT HE3aBUCUMO OT JJTMHBI XPAaHUMOM CTPOKH
3. Tun TIMESTAMP xpanut nary u Bpems 6e3 nHGOpMAIHH O YaCOBOM TTOsICE
4. Tunt DATE 3anumaet 4 GaiiTa 1 MOXET XpaHUTh AaThl oT 4713 1. 1o H.3. 10 5874897 1. H.5.
5. Tun BYTEA npennazHaueH a1 XpaHeHUs OMHAPHBIX JTAaHHBIX
6. Tun INTERVAL MOXET XpaHUTh Pa3HUILy MEXIY IBYMSI MOMEHTaMH BPEMEHU

Tema 2.3. Cmpyxkmypa SQOL
dopma KOHTPOJIs1/0LIEHOYHOE CpeicTBO: TecTupoBaHue
Bomnpocsi/3ananus:
1. Hanmmmwmre 3anpoc i BeiOepa Beex 3amuceid U3 TalIuIb! actor.
HanumuTe 3anpoc asis BeIOepa Bcex 3ammuceil u3 TadauIib actor.
2. Hammummre SQL 3ampoc amns momydeHus Beex 3anuceid u3 tabmuibl address, y KOTOPBIX HE
yKa3aH IIOYTOBBIA MHJIEKC.
Hanummre SQL 3anpoc s mony4eHus Bcex 3amuced u3 tabnuiel address, y KOTOPBIX HE yKa3zaH
MOYTOBBIM UHIEKC.
Crpyxkrypa Tabmuusr address
Cronben Tunm nanupix Omnucanue
address_id INTEGER VYnukanbHblii uAEHTHPHKATOP aapeca
address VARCHAR(100) Tekct agpeca
postal code VARCHAR(20) [TouToBblii HHAEKC
city_id INTEGER Unentudukarop ropoga
phone  VARCHAR(20) Homep tenedona

Tema 2.4. Ocnosnvle onepamopor SOL
dopMa KOHTPOJISI/OTICHOYHOE CPeACTBO: TecTrupoBaHue
Bonpocsi/3ananus:
1. Hammmre SQL 3ampoc mjis momydeHus BCeX JaHHBIX O COTPYAHHKAX, paOOTAIOIINX B
MaraszuHe Homep 1.

Harmumure SQL 3anmpoc myis moiaydeHust BCceX JaHHBIX O COTPYIHHKaX, pabOTalomUX B Mara3wHe
Homep 1.

Crpykrypa Tabmuis! staff

CromnoOerr Tun nagaeix OnucaHue

staff id INTEGER VYaukanbHbpiii uAeHTU(HUKATOP COTPYIHUKA
first name VARCHAR(50) Ums corpynHuka

last name VARCHAR(50) ®amunus coTpyaHuka



store id INTEGER Hnentudukarop marauHa
email VARCHAR(100) DOnexkrpoHHas moura
active BOOLEAN CraTtyc akTHBHOCTH
username VARCHAR(50) Jlorun
password VARCHAR(50) ITapons
last update TIMESTAMP Jlara mocienHero oOHOBICHHS
2. Hanmmure SQL 3ampoc [uist mosyueHHs! BCEX JAaHHBIX O COTPYOHHKAaX C (amMuiIuei
"benos".
Harmmummre SQL 3anpoc 1t moiy4yeHus BCeX JaHHBIX O COTpYyAHUKaX ¢ ¢pamunueii "bemnos".
CrpyxkTypa Tabnuiel employees
CronGen Tun ganueix OnucaHue
employee id INTEGER YuukanbHblii HASHTHPHUKATOP COTPYIHUKA
first name VARCHAR(50) ms cotpyaHuka
last name VARCHAR(50) ®amumnust coTpyIHIKa
department VARCHAR(50) Otnen
position VARCHAR(50) JomkHOCTh
salary DECIMAL(10,2) 3apmara
hire date DATE Jlara npuema Ha paboty

Tema 2.5. Hopmanuzayus 6a3 oannnwvix. Mexanuzmvl uHOeKCUpO8anusi OAHHbIX.
®dopma KOHTPOJIS/OIIEHOYHOE CPpeACTBO: Hanmndne KoHCIeKTa JeKIui

Tema 2.6. Coedunenus maoauy (onepamop JOIN).Paboma c xnrouamu.
®dopMa KOHTPOJISI/OIICHOYHOE CPeACTBO: TecTrupoBaHue
Bompocer/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 Ta0muiy

2. JIsis OTCYTCTBYIOIIMX COOTBETCTBHIM 3anonHseT moiast NULL

3. OxBuBanenten UNION LEFT JOIN u RIGHT JOIN

4. He nopnepxxuBaercs B MySQL

5. Paboraer memieranee 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 (PYHKIIH 0053aTeIFHO CBOPAYMBAIOT pe3yasrupytomue crpoku kak GROUP BY

3. OxoHHbIE (PYyHKIIMHM MOTYT UCIIOJIB30BaTh MOPSIIOK CTPOK B PAMKaxX OKHA

4. OxoHHBIE (YHKIUH Beeraa TpeOyIoT Henoab30Banus KoHCTpykimu OVER()

5. OxoHHbIE QPyHKIIMM HE MOTYT cofepkarh arperarusie pyHKiun BHyTpu OVER()

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

1. LAG() obpamraercs K MpeabIayIIei CTPOKE B OKHE
2. LEAD() obOpamaercs kK CIeIyIOIIei CTPOKE B OKHE



3. O6e ¢pynkuuu Tpedyrot ykazanuss ORDER BY B OVER()
4. O6e (pyHKIIMHA MOTYT MOJTy4aTh 3HAYCHUS U3 CTOJIOIOB JIPYTUX CTPOK
5. LAG() u LEAD() paboTarOT TOJBKO C YHCIOBBIMU JaHHBIMHU

Paszoen 3. Ilpocmpancmeennsie oannvie u PostGIS
Konmponupyemvie H/IK: I1K-4.1 I[IK-4.2 1IK-4.3 1IK-4.4

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

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

. MoeT XpaHUTh JTH00bIE TEOMETPUUECKHUE OOBEKTHI
. SIBisieTcst aOCTPAKTHBIM CYTIEPTUIIOM JUTSl BCEX TEOMETPHUECKUX THUTIOB
. 3aHUMaeT MEHBIIIE MECTa, YeM CIICIIHATN3UPOBAHHBIC THUIIBI
. TpeOyeT sIBHOTO NTPUBEACHMUS THITOB JIJIsl KOHKPETHBIX OTIeparuii
. Bcerna nmeet npocrpanctBennyto nmpuss3ky (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 B~ W =

D AW =

Tema 3.3. Cucmemsbi koopounam. [Ipocmpancmeennvie onepamopbul. BekmopHhvie 0Oanubie
®dopma KOHTPOJIS/OIIEHOYHOE CPpeACTBO: Hamndne KoHCIeKTa JeKIui

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

. ST Contains(A, B) Bo3zpamaer TRUE ecnu B monHoCcThIO BHYTpH A
. I'panuiia reomerpun B He noiKkHA KacaTbCsi TPaHUIBI T€OMETpUN A
. ST Contains(A, B) implies ST Within(B, A)
. PabGoTaeT TosbKO 17151 MOJUTOHOB
. He yuntpiBaet Z-xoopaunary npu padore ¢ 3D reomerpusimu
2. Kakue u3 yrBepxkaenuii o pynkuu ST Within BepHbI1?
. ST Within(A, B) Bo3spamaer TRUE ecnu A nonHocTsio BHyTpu B
. SIBnsiercs oOpatHoit k ST Contains
. I'panu1IBl reOMETpUN MOTYT COIIPUKACATHCS
. PaboraeT TonbKo 1715 TeOMeTpHil ¢ OMHAKOBOW pa3MEpHOCTHIO
. Beerna BosBpamaer FALSE ecnu reomerpun umerot pasasie SRID

Dn B~ W =

DA W =

Tema 3.5. Tononocuueckue onepayuu
dopma KOHTPOJIs/0LIEHOYHOE CPeICTBO: TecTupoBaHue
Bomnpocwi/3ananus:
1. Kakue u3 yrBepxnaenuit o pynkmuu ST Union BepHbI?

1. OObenuHSIET BE WK OOJIee TEOMETPHUI B OJTHY
2. ST Union(A, B) Bceraa Bo3BpariaeT reoMeTpHIO TOTO ke Tuma, uto A u B



[98)

. MoxeT ucnonb3oBarbes kak arperatHas ¢pyHkius: ST Union(geom)
. YCTpaHseT TpaHuIlbl MEXTy CMEXHBIMH MTOJIUTOHAMU
. Bcerna Bo3Bpamaer MULTI-Tun 115 reTepOreHHbIX KOJIEKITUN

(G2 AN

2. Kakue u3 yrBepxaenuit o pynkiuu ST Difference Bepubi?
. ST Difference(A, B) Bo3BpaiaeT 4acth reoMeTpun A, He nepecekaromnryiocs ¢ B
. Eciu B mosHOCTBIO COAEpKUT A, BO3BPAILIAET MYCTYIO T€OMETPHIO
. Eciu reomeTpun He mepecekaroTcs, BO3BpaIlaeT reoMeTpuio A 6e3 n3MeHeHU !
. Pesynbrar Bcerga uMeer Ty ke pa3MEpHOCTh, UTO U TeOMETpus A
. OxBuBasieHTHa ST SymbDifference(A, B)

DN A~ W =

Tema 3.6. Opeanuzayus pabomel ¢ pacmposvimu OaHHbiMU 6 BJ]
dopMa KOHTPOJISI/OTIECHOYHOE CpeCcTBO: Hamnure KoHCIIeKTa JISKITHi

Pa3zoen 4. Humezpayusa PostgreSQL/PostGIS u QGIS
Konmponupyemvie U/IK: I1K-3.1 IIK-3.2 I1IK-4.1 IIK-4.2 [IK-4.3 [IK-4.4

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

Tema 4.2. Temamuuecxasn kapmoepagus ¢ QGIS
dopma KOHTPOJIs1/0LIeHOYHOE cpenicTBO: PacueTHo-rpaduyeckas padora
Bomnpocsi/3ananus:
1. Co3nanue KapThl HACEIECHUS C UCIOIB30BAHUEM MTPOCTPAHCTBEHHBIX 0a3bl TaHHBIX

Tema 4.3. Pacuém npocmpancmeennvix nokazamenet
®opma KOHTPOJI/0OLIEeHOYHOE cpeacTBO: [IpocMOTp BBIOTHEHHBIX paboOT

Pa3zoen 5. I'eoungpopmayuonnvie cmanoapmel u OMKpPvIMble UCMOYHUKU
Konmponupyemvie U/K: I1K-3.1 IIK-3.2 I1IK-4.1 IIK-4.2 [IK-4.3 [IK-4.4

Tema 5.1. Opeanuzayus npocmpanHcmeeHHbiX 0aHHbIX 6 8eO-cpede. Cmanoapmsl U NOOX0O0bL.
dopMa KOHTPOJISI/OIIECHOYHOE CpeacTBO: 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
Koumponupyemvie H/IK: 1IK-3.1 I[IK-4.1 I1K-3.2 [IK-4.2 [IK-4.3 [IK-4.4
Bonpocsl/3ananus:

1. OnumuTe UCTOPHUIO Pa3BUTHS PEISILIMOHHBIX 0a3 TaHHBIX.

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

3. Oxapakrepusyiite SQL kak sI3bIK yIHpaBiieHUs] HaHHbIMU. ONUIIATE CTPYKTYPY SA3bIKA U
ero mogMmHuoxkectsa: DDL, DML, DCL.



4. IlpuBenute mpUMEpPbl OCHOBHBIX omneparopoB MaHunyasaiuu naHHbiMU: SELECT,
INSERT, UPDATE, DELETE.

5. Packpolite Ha3HaYeHHWE W IPUBEIUTE MPAKTUYECKUE CLEHAPUU MCIOJIb30BaHHUS
JOIN-onepamumii: INNER, LEFT, RIGHT, FULL.

6. OnummTe OCHOBHBIC THINBI JAHHBIX, MoajaepxkuBaeMble B PostgreSQL (unciosie,
TEKCTOBBIE, BpEMEHHBIC, IOTUUECKUE).

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

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

9. Onummre npouecc yCTaHOBKU U akTUBalMK pacmupenus PostGIS.

10. OObsicHUTE 0COOEHHOCTHM NPOCTPAHCTBEHHOW MHICKCALUHU, OXapaKTEPU3yHTE THUIIBI
npoctpaHcTBeHHBIX uUHAeKCOB GiST m SP-GiST, onumure uX co3laHUE W HCIOIB30BAHUE IS
YCKOPEHHMSI 3aIIpOCOB.

11. Oxapakrepusyiite ocHoBHbIe (QyHKIMH PostGIS mis paGoTel ¢ MpoCTpaHCTBEHHBIMU
JAHHBIMU, PA3JEJIUB UX HA FPYIMIbL:

@ynkiun npoctpancTBeHHbIX oTHomeHu: ST Intersects, ST Within, ST Contains, ST Touches,
ST DWithin.

Oynkiun u3mepenuit u Beruucienuit: ST Area, ST Length, ST Centroid, ST Buffer.
Tononornueckue wu  arperupytomue omnepauuu: ST Union, ST Collect, ST Intersection,
ST Difference.

Jlnst ka0l (GyHKIUHN YKQKUTE Ha3HAYEHUE U IPUBEANUTE IPUMEP HCIIOIb30BAHUS.
12. [laiiTe onpenaeneHue cucTeMaM KOOPAUHAT U IPOCKIIHSIM.
13. OnummuTe CTPyKTYypy U Ha3HadeHue Tadmuilel spatial ref sys B PostGIS.
14. OnummuTe METOIbI UMIIOPTA U dKcTiopTa AaHHBIX B PostgreSQL/PostGIS.

15. OnummTe dTanbl OYWCTKH M MpeAoOpabOTKH JaHHBIX: padoTa C KOAMPOBKAMH,
dhopmaramu, 00pabOTKa MPOITYCKOB M OITHOOK.

16. Packpoiite mnonstue OKOHHbIX (yHKIMI B PostgreSQL. OObsicHuTe Ha3zHaueHHE
koHcTpykiuit OVER, PARTITION BY, ORDER BY.

17. Onummare nponiecc uaTerpanun PostgreSQL/PostGIS ¢ QGIS: HacTpoiiky moakiroueHus
K 0a3ze MaHHBIX, 3aTPy3Ky CI0EB, pabOTy C MPOEKTaMH.

18. PackpoiiTe BO3MOXHOCTH TeMaTudeckoil kaprorpaduu B QGIS: padora co cTunsimu cios,
CO3JaHHE JIETCH].



19. Oxapakrepu3yiTe aaropuTMbl aBTOMAaTHMYECKOTO CO3JaHHUS LKAl JJI1 TEMaTHYECKUX
KapT: ecTeCcTBeHHble MHTepBaJbl (Jenks), paBHbIe MHTEpBaibl, KBAaHTWIH. [IpuBenuTe mpuUMepsl UX
IIPUMEHEHHUS.

20. Omumure mpoucce NpuCOCANHCHUA CTaTUCTUUCCKUX NAaHHBIX K I'PaHUIlaM PCTrUOHOB Ha
OCHOBC IMPOCTPAHCTBCHHBIX OTHOILICHUH.

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

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

23. OnuimrTe Ha3HAYEHUE U BOZMOXKHOCTH MOAyJst pgRouting.
24. OxapakTepu3yiTe anropuTM Mapmpytuzanuu pgr dijkstra (kpardaiiimmii myTh)

25.  OxapakrepusydTe  anroputM  MapmpyTtuzamuu  pgr drivingDistance  (30HBI
JIOCTHKUMOCTH)

26. OOBsCHUTE TPOLECC BHU3yaJM3alMM MOCTPOCHHBIX MAapUIPYTOB W 30H JOCTYIHOCTH
(m30xpon) B QGIS.

27. Packpoiite HazHadeHue W poyib ctaHaaptoB Open Geospatial Consortium (OGC) B
0OMEHe TeoNpPOCTPAHCTBEHHBIMU TAHHBIMH.

28. Oxapaxtepusyiite ocHoBHbIe cnienduranuu OGC: WMS, WMTS, WES, WCS.
29. O6mwsicauTe nporuecc nonkiatoueHus kK WMS/WMTS-cepsucam B QGIS.

30. IIpuBenuTe MPUMEPHI OTKPHITHIX UCTOUHUKOB JaHHBIX, MPEIOCTABISAIONUINX JOCTYIl Yepe3
nportokoisiel OGC.



		2026-03-27T15:23:27+0300




