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)

dakynsTeT YIpaBICHUS TEPPUTOPHSIMHA
Kadenpa nndopmaruku n reonHHOPMAIIMOHHBIX TEXHOJIOTHIA

' % JTOKYMEHT MOJAMUCAH

%\; MIEKTPOHHOI NOANHUCHIO «YTBEPXIAIO»
Cepruduxar: 5387FD2AF5B17FED816FDE9A 1D4973B1 IIpopekrop
Brnanenen: Crenanuenko Anekceii Jleonnnosua A. JI. CternanuyeHKO

HeiictBurenen: ¢ 21.07.2025 mo 14.10.2026 18 anpeIst 2025 T

PABOYASI IPOTPAMMA JTMCHUTIJIMHBI (MOIYJIS)
«B1.B.10 YIIPABJIEHUE JAHHBIMU»

YpoBeHb BhICIIET0 00pa30oBaHUs: OakajJaBpuaT

Hanpasnenue noaroroku: 27.03.03 CucTteMHbIN aHAIU3 U YIIPABICHUE

HampasinennocTh(nipoduiib) MOATOTOBKH: YNpaBieHHE 3eMEIbHO-UH()OPMAITMOHHBIMA CUCTEMaMH

KBanudukanus (cTerneHb) BEITYCKHUKA: OaKaJaBp
®dopma oOyueHHUs: OUHAs
I'og Habopa (mpuema Ha obydenwue): 2025

Cpox nosrydeHus: 00pa3oBaHuUs: 4 rona

OGT»CM: B 3a4CTHLIX CAUHHAILIAX: 3 3.C.
B akajeMuyeckux yacax: 108 ak.u4.

MockBa, 2025

Ne 000004315 Crpanura 1 u3 20



Pa3padoruukmu:

JouenTt xadeaps MHGOpMAIMOHHO-U3MEPHUTENHHBIX CUCTEM, K.T.H.
VipsaoB B. C.

Pabouas mporpamMma ITUCHMILIMHBEI (MOIYJsI) COCTaBI€Ha B COOTBETCTBUH C TpeboBaHusmu OI'OC
BO no nampasnenuto noarotoBku 27.03.03 CucteMHbId aHalW3 W YNPABICHUE, YTBEPKICHHOTO
npukazoM Munoopaayku ot 07.08.2020 Ne 902

ComnacoBaHue U yTBEPKACHUE

OTBETCTBEHHOE ara, IIPOTOKOJI
Ne | [Togpaznenenue DUO Busa Jlara, np
JIALIO (Ipu HaNMUYUN)
1 ¢akynsrer [Ipencenarens Boponriosa A. A. Paccmorpeno | 19.12.2024, Neo
VIpAaBICHMA | yyenoro coBeTa 2-2024
TEPPUTOPUSIMU (baKyJILTeTa

Ne 000004315 Crpanuta 2 u3 20



Conepxanue
1. Lenp u 3amaun 0OCBOCHUSI TUCIIMIUIAHBI (MOTYJIS)

2. I[lnanupyemsble pe3yabTaThl 00yUeHUs MO JUCIUILTUHE (MOIYJIIO0), COOTHECEHHBIE C
IUTAHUPYEMBIMH pe3yJabTaTaMu OCBOCHUS 00pa30BaTeIbHON MPOrpPaMMBbI

3. Mecto mucuumiausbl B cTpykrype Ol

N

. O0beM TUCIMIUIMHBI U BUBI YI€OHOU pabOTHI

9]

. Coneprxanue AUCHUTIINHBI
5.1. Paznensl, TeMBI TUCHUMILIMHEI ¥ BHALI 3aHITHI
5.2. ConepxaHue pa3aesioB, TeEM AUCITUIUTHHBI U (POPMBI TEKYIIIETO KOHTPOJIS

6. O1eHOYHbIE MaTepUAIIbl TEKYIIIETO KOHTPOJIS

7. O1eHOYHbIE MaTepUAIIbl TPOMEKYTOUHOM aTTECTAI[UU

o0

. Ilopsimok npoBeneHus: MPOMEKYTOUHOM aTTeCTallun

9. MarepualbHO-TEXHHUYECKOE U yUeOHO-METOANYECKOe 00ecieYeHIE TUCIUTUIUHBI

9.1. IlepeueHb OCHOBHO¥ ¥ JIOMIOJHUTEIHLHON YUeOHOM JTUTEPATyPhI

9.2. IlpoeccuonanpHbie Oa3bl JAHHBIX U pecypchl «THTEpHET», K KOTOPHIM 00€CIIEYNBACTCS
JOCTYTI 00yJarOIINXCS

9.3. IlporpammHoe obecriedeHre 1 HHGOPMAITMOHHO-CIIPABOYHBIC CUCTEMBbI, UCIIOJIb3YEMBIE TIPH
OCYIIECTBIIEHUU 00Pa30BaTEIBHOIO MpoIiecca 1Mo AUCHUTIINHE

9.4. O60opynoBaHKE U TEXHUYECKHUE CPEACTBA OOYUCHUS

10. MeToauveckue yka3aHus IO OCBOCHHIO JUCITUTUTMHBI (MOJTYJIS)

Ne 000004315 Crpanuta 3 u3 20



1. Heab 1 3a1a4um 0CBOEHMSI TUCUMUIIIMHBI (MOLYJIs1)

Llenp OCBOEHHUS MUCHMIUIMHBI - MpUOOpeTeHue OOydyalolMMUCS 3HaHUW B 0OJIACTH
OpraHu3alM, XpaHeHHs, oOpaOOTKM M aHalM3a JaHHBIX B COBPEMEHHBIX PEJALUOHHBIX U
MPOCTPAHCTBEHHBIX 0a3ax JaHHBIX.

3anauu u3y4eHus JUCLMITUHBI:
- OcBOeHHE TEOPETHUECKUX OCHOB PEIILIMOHHBIX 0a3 JaHHBIX;
- Uzyuenue s3p1ka SQL 1 MeTOOB ynpaBiieHUsI JaHHBIMU;
- OBnazieHue cpeacTBaMu paboTHI C MPOCTPaHCTBEHHBIMU AaHHBIMHU (PostGIS);
- [IproGpeTeHre HaBBLIKOB 00PaOOTKH W MHTETPAIIMH MPOCTPAHCTBEHHBIX U TAOJIMYHBIX TAHHBIX.

2. [Inanupyempble pe3yJbTaThl 00y4YeHHs 10 TUCUUILIMHE (MO1YJ/II0), COOTHECEHHbIE C
IVIAHMPYEeMbIMHU pPe3y/1bTaTaMU 0CBOeHHsI 00pa30BaTeIbHON NPOrpaMMbI

Komnemenyuu, unouxamopul u pe3yniomamul 00y4eHus

[IK-1 CnocobGen ympaBnaTh HMHPOPMAIMOHHBIMH pecypcaMu B cdepe TrocyIapCTBEHHOTO
KaJ[aCcTPOBOTO yUYeTa U PErHCTPAIAH TPaB Ha HEJABMKMMOE HMYIIIECTBO

[1K-1.1 Opranusyet paOOoThI [0 CO31IaHUIO M PEIAKTHPOBAHUIO KOHTEHTA
3namu:
IIK-1.1/352 OcHOBHBIE NOHATHA O 0a3aXx MOAaHHBIX, MOJENSAX MNaHHBIX, CHCTEMax
ynpasinerus 0aza-mu gaHHbiX (CYBI]) m cranmaprax CTPYKTYpHpPOBAaHHOTO sI3bIKa
3anpocoB SQL

ITK-1.1/383 OCHOBBI IPOEKTUPOBAHUS CTPYKTYpPbI TEMaTHYECKUX 0a3 JTaHHBIX

Ymems:

TIK-1.1/YMm2 [IpoBoauTh ITOMCK, aHaJIn3 HECHUCTEMATU3HPOBAHHBIX/CIIA00
CUCTEMATHU3UPOBAHHBIX WH(OPMAIMOHHBIX PECYpPCOB B CBOEH mpodeccruoHambHOU
JESITEIIbHOCTU C IENBI0 TPEACTABICHUS WX B BUAC PENSIUOHHON 0a3bl JaHHBIX U
cocrasiieHus Kk Hel SQL 3anpocos

Braoems:

I1K-1.1/HB1 HaBblkamMu HCIIONB30BaHUS COBPEMEHHBIX CHCTEM YIpaBJICHHUS Oa3zaMu
nanubix (CYBJl) mnsa obGecnedeHusi TOCTOBEPHOCTH, IIETOCTHOCTH M 0O€30MacHOCTH
KaJIacTPOBOM MH(pOpMAITUH

I1K-1.1/HB2 OCHOBHBIMHM MOHSATHSMH O 0a3ax JAaHHBIX, MOIEISIX MAHHBIX, CHCTEMAaX
ynpaBinenusi 0azamu ganHbix (CYBJl) M cranmaprax CTPYKTypHPOBAHHOTO SI3bIKA
3anpocoB SQL

[TIK-1.2 Ynpasnser nadopmarueit u3 pa3anIHbIX HCTOYHUKOB
3uamo:
IMK-1.2/382 Cnoco0sl u3BnedYeHUs HHDOPMALNUK W3 PENSIIHOHHOW 0a3bl JaHHBIX
nocpencTBoM sizbika SQL
Yuems:

[1K-1.2/Ym2 TIpoekTupoBath 1 pa3padaThiBaTh PEISAIUOHHYIO 0a3y JTaHHBIX Ha IPUMEPE
koHkpeTHOM CYB/I, B uactHocTu, CYBJl MS Access u CYBJ] MS SQL Server

Braoemy:

I[IK-1.2/HB2 HaBpikamu TIOMCKa ¥ aHaJIW3a HECHCTEMaTH3UPOBAHHBIX/CIA00
CUCTEMAaTU3UPOBAHHBIX WH(OPMAIMOHHBIX PECYPCOB, UCTONB3Yys CETEBBIC PECYPCHI B
CBOCH MPOQeCCUOHATHEHON e TEIIEHOCTH

[1K-1.3 KoHTponupyeT HaroJIHEHUEe caiTa
3Hamo:
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IK-1.3/382 CriocoObl MPOEKTUPOBAHUS M Pa3pabOTKH pPEeILUOHHON 0a3bl JaHHBIX Ha
npumepe koHkpetHoi CYB/I, B wactHoctu, CYBJ MS Access u MS SQL Server
Ymemo:

[TK-1.3/Ym2 Tpumensts 361k 3ampocoB SQL myist n3BneueHus u 00pabOTKH JaHHBIX U3
TaOIHI] pEISITMOHHON 0a3bl JAHHBIX B CBOCH NMPOECCHOHATBLHOM AESITEIIBHOCTH
Braoemy:

[1K-1.3/HB2 HaBbikamMy MPOEKTUPOBAHUS U pa3pabOTKU PENISUOHHON 0a3bl TaHHBIX Ha
npumepe koHkpetHoi CYB/L, B wactHoctu, CYBJ MS SQL Server

I1K-1.4 OcyuiecTBisieT J0KaIbHbIE U3MEHEHUS CTPYKTYpHBI caiiTa
3uams:
[1K-1.4/312 CuHTakCMC H CEMaHTHKYy s3blka 3ampocoB SQL s u3BiIedYeHHS,

COPTUPOBKH, (PHIIBTpaAIIUu U 00paOOTKH JaHHBIX U3 TAOJIUIl PEISIIMOHHON 0a3bl TaHHBIX
B CBOCH NMpodeCcCUOHATBFHOM eI TEIIbHOCTH

Ymemo:

[1K-1.4/Ym1 BeIMoaHATE JOKaNbHBICE HW3MEHEHUS CTPYKTYphl CaiTa, TaKue Kak
KOPPEKTHPOBKA pa3/iesioB, 0OHOBJIEHHE HaBUTaluu, Moaudukamnus GopM BBOJA JaHHBIX
U ONTHUMH3AMS NpeacTaBIeHus nHdopMaluu, 6e3 HapyleHUs IeJIOCTHOCTH JaHHBIX U
(GYHKIIMOHUPOBAHMSI pecypca

Braoemy:

[IK-1.4/HBl HaBbikamu paboThl € cucTeMaMu ympaBieHuss KoHTeHToM (CMS),
WHCTPYMEHTAMH ISl PEJAKTUPOBAaHUS CTPYKTyphl caiiTa M 0a3 MaHHBIX, a TakKxke
0a30BbIMM HaBbIKaMu TporpamMmupoBanus (Hampumep, HTML, CSS, SQL) nans
peanu3anuu JTOKaIbHBIX U3MEHEHUN

[1K-1.4/HB2 HaBbikamu coctaBienusi SQL 3anpocoB A n3BIeYeHHs, pElaKTUPOBAHUS
U O00pabOTKM MJaHHBIX M3 TaONMMI pENAIUOHHONW 0a3bl JAaHHBIX B  CBOEH
npodecCHOHATBLHON AEATEIbHOCTH

[TIK-1.5 Ananuzupyet nHdopmarmoHHbie TOTPEOHOCTH MTOCETUTENIEH canTa
3namo:
IIK-1.5/382 CHUHTaKkCHUC M CEMaHTHUKY PACIIMPEHHBIX BO3MOXKHOCTEH S3bIKa 3alpoCcOB

SQL st 06paboTku U aHaTN3a JAHHBIX W3 TaOIHI] PeSIIIHOHHON 0a3bl JAHHBIX B CBOCH
po-heCCUOHATLHOU e TEIIEHOCTH

Ymems:
[IK-1.5/YM2 TIpuMeHSATh pacIIMpEeHHBbIE BO3MOXKHOCTH si3blka 3ampocoB SQL  ams

00pabOTKM W aHamW3a NaHHBIX W3 TaONUI] PENAIUOHHOW O0a3bl JaHHBIX B CBOCH
npodhecCHOHANBHON IeATeIbHOCTH

Bnaoemw:
[1K-1.5/HB2 HaBbIkam# MCTIONB30BaHUS PACIIMPEHHBIX BO3MOKHOCTEH SI3bIKa 3aIIPOCOB

SQL (xpanumble TpOLEAYpHl, TPUITEPHI, Kypcophl) Ipu 00pabOTKE M aHAIN3E JAaHHBIX
U3 TaONUIl peISIIMOHHOM 0a3bl JAHHBIX B CBOEH NMpodecCHoHaNbHOM NesTeTbHOCTH

[TIK-1.6 IlogroraBinBaeT OTYETHOCTD MO CAUTY
3uamo:
ITK-1.6/3u11 Opranmuzanuro nporecca coopa U 00pabOTKH JaHHBIX ISl (OPMHUPOBAHUS
OTYETHOCTH, BKITIOYAsE MHTETPAIUIO JAHHBIX U3 Pa3IMYHBIX CUCTEM U UCTOYHHUKOB
Yuems:
[IK-1.6/Ym1  Cobuparh © CHCTEMaTH3UpOBATh JIaHHBIC, HEOOXOAMMBIC ISt

dbopMupoBaHUS OTYETOB IO JESATENHOCTH CalTa, HWCIONB3ysl ©0a3bl JAHHBIX U
crelnuraln3upoBaHHbIe cepBHCH PocpeecTpa

Braoems:
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[IK-1.6/HBl HaBbikamu co3gaHusl W aBTOMAaTH3aIlMM OTYETOB, BKIIOYAsi HACTPOMKY
BBIOOPOK JIaHHBIX, (POpPMUpPOBaHME CBOIHBIX TAOIMIl, BHU3YyaJTU3aIMIO TOKazaTeneil u
HKCTIOPT B TpeOyembie popMaThl

[TK-1.7 ITognep>kuBaeT Mpouecchl MOJECPHU3AIMN U MPOABUKEHUS CalTa
3name:

IIK-1.7/3ul 3akoHOnmarenbHbIE W HOpPMAaTHBHbIE TpeOOBaHUS K O0ECIEUEHUIO
0€30MacHOCTH, JOCTYNIHOCTH W aKTyalHW3alud HHPOPMAIMM Ha TOCYIapCTBEHHBIX
caiiTax, BKJI04as MpaBuiia B3aUMOJCHCTBHUS C MOJIb30BATEISIMUA M UCTOYHUKAMU JTAHHBIX

Ymems:

[IK-1.7/YM2 PeanuzoBarh pas3iudHble CIOCOOBI BHU3yalU3allMH MPOCTPAHCTBEH-HBIX
JTAHHBIX

Braoems:

I1K-1.7/HB1 HaBbikamu pabOTHI C COBPEMEHHBIMU CHUCTEMaMH YIIPaBJICHUS KOHTCHTOM,
CHUCTEeMaMH MOHUTOPHHTA U BeO-aHAIUTUKHU, @ TAK)KE HHCTPYMEHTaAMH aBTOMAaTUYECKOTO
TE€CTUPOBAHUS U OTYETHOCTH

3. MecTo aucuMiuinHbl B cTpykrype OIl

Hucrunmaa (Momyns) b1.B.10 «YnpaBnenrne qaHHBIMID OTHOCUTCSA K GOpMUPYEMOH y4aCTHUKAMHU
o0OpasoBaTeIbHBIX OTHOIIEHUH YacTH 00pa30BaTeIbHON MTPOrpaMMBbl B U3ydaeTcs B cemecTpe(ax): 7.

B nmpomecce wu3ydeHHMs JOUCHMIUIMHBI CTYAEHT TOTOBUTCA K PpEUICHMIO THUIIOB  3ajad
npodeccuoHaIbHON  AesTenbHOCTH, mnpeaycMmorpeHHbix @OI'OC BO wu  obOpasoBarenbHO
MPOTPaMMOii.

4. O0beM TMCHUIIMHBI (MOXYJISAA) U BUAbI y4eOHOIl padoThI
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5. Conepxxanue 1M CUUILTAHBI (MOLYJI5)
5.1. Pa3gennl, TeMbl AMCUUILIMHBI M BUABI 3aHATHH
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Pa3znen 1. OcHOBBI 6 4| IIK-1.1

pesIIMOHHBIX 023 TaHHBIX TIK-1.2
IIK-1.3

Tema 1.1. Beenenue B 6asnl 6 4 gﬁ:}g

naHHbIX. ctopus pa3sutus bJ] [K-1.6
IK-1.7

Pa3znen 2. OcHOBBI 36 14| 18| IIK-1.1

pesiuMOHHOI anredpbl. A3bIk [IK-1.2

SQL. IK-1.3

Tema 2.1. Pensrmonnas anre6pa 6 2| 2| HIK-1.4

Tema 2.2. Tumsl TaHHEBIX B 5 2 3| HK-1.5

PostgreSQL TK-1.6

Tema 2.3. CrpyxTypa SQL 5 2 3| HK-17

Tewma 2.4. OCHOBHBIE OTIEPATOPHI 6 2 4

SQL

Tema 2.5. Hopmanuzamus 6a3 6 2 2

JIaHHBIX. MexXaHN3MBbI

WHJIEKCUPOBAHUS JaHHBIX.

Tema 2.6. CoenuHeHHsT TaOIHIY 4 2 2

(omeparop JOIN).Pa6ora ¢

KIJTFOYaMHU.

Tema 2.7. OxkoHHBIE PYHKITUH 4 2 2

Pa3gen 3. [IpocTpancTBeHHBIE 34 12| 18| IIK-1.1

nannbie u PostGIS [IK-1.2

Tema 3.1. YcTaHOBKA M aKTUBALIHS 8 4 4| IIK-1.3

PostGIS IK-1.4

Tema 3.2. ['eomeTpruueckue TUIBI 4 2 2| IIK-1.5

JAHHBIX HK-1.6

Tema 3.3. CuctemMbl KOOpIUHAT. 4 2 IK-1.7

[IpocTpaHCTBEHHBIE OTIEPATOPHI.

BekropHble naHHbIE

Tema 3.4. [IpocTpaHCTBEHHbIE 6 2 4

OTHOIIICHUS

Tema 3.5. Tormonoruyeckue 4 2 2

oTepaIuu

Tema 3.6. Opranuzanusi paboThI C 8 2 4

pacTpoBbIMH JaHHBIMU B B[

Pasnen 4. Uarerpanus 19 51 11| IIK-1.1

PostgreSQL/PostGIS u QGIS IK-1.2

Tema 4.1. ToaxmoueHue 3 1 2| IIK-1.3

PostgreSQL/PostGIS B QGIS I1IK-1.4

Tema 4.2. TemaruuecKas 12 2| 7] HIK-1.5

kaprorpadus B QGIS TIK-1.6

Tewa 4.3. Pacuér 4 2| 2| HK-LT

MIPOCTPAHCTBEHHBIX MTOKa3aTeen

Pasznea S. 'eonndpopmanuonnnie | 13 3 6| IIK-1.1

CTAHJAAPTHI U OTKPbITHIE [1K-1.2

HCTOYHUKH IK-1.3
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Tema 5.1. Opranuzanus 5 2 1 2| IIK-1.4
MPOCTPAHCTBEHHBIX JAHHBIX B IIK-1.5
BeO-cpene. CTaHIapThl U IIK-1.6
MOJIXO/BI. [IK-1.7
Tema 5.2. [Iporokonsr OGC B 4 2 2
QGIS u PostGIS

Tema 5.3. OTKpBITbIE HICTOUHUKH 4 2 2
IIPOCTPAHCTBEHHBIX TAHHBIX

Hroro 108| 17| 34| 57

5.2. Conep:xkaHue pa3aesioB, TeM JMCHMILIMH U (OPMBI TeKyIIero KOHTPOJIA

Pazoen 1. Ocnogwvl penayuonnvlx 6a3 OaHHbHIX

Tema 1.1. Beeoenue 6 6azvl oannvix. Ucmopus pazeumus B/

N3yyaroTcs nmpeanochulKd CO3[aHMs PENAIMOHHON MoAenu MaHHbIX, Bkiaa J. Kopma, pazButue
pensauronHsiXx CYB/] u ux npeumMyniecTBa nepea uepapXuueCKUMHU U CETEBBIMUA MOEIISIMU.

Pazoen 2. Ocnogwvl penayuonnoii anzeopwl. Azvik SQL.

Tema 2.1. Pensyuonnas ancebpa

PaccMmarpuBaroTcs OCHOBHBIE OTI€paliy PENSILIMOHHON aareOpbl: BRIOOpKa, IpoeKIns, 00beITMHEHHE,
nepecedeHue, pasHoCTh, COSTMHEHNE U JCJICHHE; UX PoJib B (hopmupoBanun SQL-3ampocoB.

Texyuuii KOHTPOJIb

Bun (hopma) koHTpOIIS

TecTtupoBanue

Tema 2.2. Tunwvl oannvix 6 PostgreSQOL

OnuchIBalOTCSI OCHOBHBIE KaTeTOPHUM JIaHHBIX: YHCJIOBBIE (integer, numeric), TeKcToBble (varchar,
text), Bpemennbie (date, timestamp), jmorumueckue (boolean). PaccmarpuBaroTcsi 0COOEHHOCTH HX
WCTIOJIb30BaHMSI U XPaHCHUSI.

Texymui KOHTPOJIb

Bun (hopma) konTpoms

TectupoBanue

Tema 2.3. Cmpykmypa SQL

PackpeiBatorcst ocHoBHBIE cTpyKTYypbl SQL: DDL (onpenenenue nannsix), DML (MmanunynupoBanue
nanabiMu), DCL (ynpasnenue noctynom). O6cyxnaercs ctpykrypa SQL-komaHn.

Texymui KOHTPOJIb

Bun (hopma) konTpoms

TectupoBanue

Tema 2.4. Ocnosnvle onepamopor SOL

N3zyuarores kmroueBble omneparopbl: SELECT, INSERT, UPDATE, DELETE. PaccmarpuBarorcs
IIPUMEPBI UX UCTIOIB30BAHUS ISl BHIOOPKH, J0OABICHUS, N3MEHEHUS U yIAJICHUS JaHHBIX.
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Texymuii KOHTPOJIb

Bun (popma) konTpoms

TectupoBanue

Tema 2.5. Hopmanuzayus 6a3 oannvix. Mexanuzmvl uHOEeKCUPOBAHUSL OAHHDIX.

Nzyuarorcst ocHoBHBIE (Gopmbl HopMmanuzanuu (1H®, 2H®, 3H®D), moHsTHE W30BITOYHOCTH U
aHoManuii oOHoBieHus. PaccmarpuBarorcst tumbl wHAEKCOB PostgreSQL (B-tree, GiST, GIN), ux
Ha3HAYEHUE U BIUSHUE HA TPOU3BOJUTEIHHOCTD.

Tema 2.6. Coedunenus maonuy (onepamop JOIN).Paboma c xnrouamu.

Anamuzupytores tunel coenuHenuii: INNER, LEFT, RIGHT, FULL. IlpuBogsrcs npakruyeckue
CIICHapUX OObEAMHEHUS JAaHHBIX U3 HECKOJIBKUX TaOmuil. ONUCHIBAIOTCS MEXaHU3MBI 00€CTIeUeHUs
nenoctHoctu naHHbIX: PRIMARY KEY, FOREIGN KEY, UNIQUE, CHECK, NOT NULL.
IIpuBonsaTCS IpUMEPHI CO3AaHNS OTPAHUYCHUM.

Texymui KOHTPOJIb

Bun (hopma) konTpoms

TectupoBanue

Tema 2.7. Oxonnvie ¢hyHxyuu

Paz0upatorcss mpuHIMIBI pabOThl OKOHHBIX (yHKIMHA ¢ KioueBbIMH KOHCTpyKuusimu OVER,
PARTITION BY, ORDER BY, a takxe npumepsl LAG, LEAD, ROW_NUMBER, RANK.

Texymui KOHTPOJIb

Bun (hopma) konTpoms

TectupoBanue

Pazoen 3. Ilpocmpancmeennvie oannvie u PostGILS

Tema 3.1. Yemanosxa u akmusayust PostGIS

PaccmarpuBaercst mporecc moakmtodeHusi pacmmpenus PostGIS, ero poas B pabore ¢
MPOCTPAHCTBEHHBIMU OOBEKTAMH U TUIIAMH JTAHHBIX.

Tema 3.2. I'eomempuueckue munvt OQHHbIX

OmnwuceiBatorca Tunsl POINT, LINESTRING, POLYGON, MULTIPOINT, MULTILINESTRING,
MULTIPOLY GON, ux cTpykTypa 1 NpakTU4eCKOe IPUMEHEHNE.
Texymui KOHTPOJIb

Bun (hopma) konTpoms

TectupoBanue

Tema 3.3. Cucmemol koopounam. Ilpocmpancmeennvie onepamopul. Bekmopuovie oanuvle

PaccmarpuBatorcsi reorpaduueckre U NMPOCKIHMOHHBIE CHUCTEMbl KOOPIMHAT, WX HIACHTU(QUKAIHS
yepe3 SRID u npuHIuns npeodpazoBanus Mexxay HUMU ¢ niomolibio pyakmmu ST Transform ms
KOPPEKTHOTO IPOCTPAHCTBEHHOI'O aHajlu3a W Bu3yanu3aluu. OIUCHIBAIOTCSI OCHOBHBIE THUIIBI
BEKTOPHBIX JaHHBIX (TOYKM, JMHHUM, IOJIUTOHBI) U UX CTPYKTypa B KOHTEKCTE MOAEIMPOBAHUS
reorpadguueckux 0ObEKTOB, a TAK)KE METO/IbI X XpaHEeHHUs1, HHAeKcanuu U 3arnpocoB B CYB/I.
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Tema 3.4. Ilpocmpancmeennvie OmHouleHUs

Wzyuarorcs ¢ynkmuu ST Intersects, ST Within, ST Contains, ST Touches, ST DWithin st
aHaJIM3a B3aUMHOTO PaCIIOJIOKEHHST 0OBEKTOB.

Texyuuii KOHTPOJIb
Bun (hopma) koHTpOIIS

TecTtupoBanue

Tema 3.5. Tononocuueckue onepayuu

Nzyuarorcs ¢ynkmmu ST Union, ST Collect, ST Intersection, ST Difference nns anamuza u
00BeTMHEHUS TIPOCTPAHCTBEHHBIX OOBEKTOB.

Texyuuii KOHTPOJIb
Bun (hopma) koHTpOIIS

TecTtupoBanue

Tema 3.6. Opeanuzayus pabomul ¢ pacmpogvimu 0anHvimu 8 b/

Mzyuatorcs tinm RASTER, 3arpy3ka uepe3 raster2pgsql, ¢ynakuumm ST Value, ST Clip,
ST SummaryStats.

Pazoen 4. Humezpayusa PostgreSQL/PostGIS u QGIS

Tema 4.1. Iooxmouenue PostgreSQL/PostGIS ¢ QGIS

OnuceIBaeTCs MPOIECC HACTPOWKH COCAMHEHHS, BBHIOOp 0aspl W Tabmuil, paboTa CcO CIOSIMU U
CTHIISIMH.

Tema 4.2. Temamuueckasn kapmoepagus ¢ QGIS

PaccmarpuBaeTcsi HacTpoiika OTOOpaKeHHs JaHHBIX, CO37JaHWE CHMBOJHMK, pabora cC
KJ1accu(pUKausIMH.

OOBSICHAIOTCS ~ QJTOPUTMBI  KIacCU(UKAIMM JAHHBIX: €CTECTBEHHBIC HHTEpPBAJIbI, pPAaBHbIC
MHTEPBaJIbl, KBAHTHIIN.

Texymui KOHTPOJIb

Bun (popma) konTpoOms

TectupoBanue

Tema 4.3. Pacuém npocmpancmeennvix nokazamesnet

IIpuBonaTCs NpuUMepsl BBIYMCICHUN IIOTHOCTU HACEJICHMS, OTHOILIEHUS IUIOLIAACH, PacCTOSHUU
MEXTy 00bEeKTaMu.
Texymuii KOHTPOJIb

Bun (hopma) konTpoms

TectupoBanue

Paszoen 5. I'eoungpopmayuonnsie cmanoapmol u OMKpPvIMble UCHMOYHUKU
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Tema 5.1. Opeanuzayus npocmpancmeeHHbIX OaHHbIX 8 8eh-cpede. Cmanoapmul u HOOXOObL.

Nzyuarores nenu u ponb OGC, ocHoBubie cnerubpuxaruu (WMS, WES, WCS, WMTS) u ux
3HaueHNe B 0OMEHE I'e0laHHBIMH.

Texyuuii KOHTPOJIb

Bun (hopma) koHTpOIIS

TecTtupoBanue

Tema 5.2. Ilpomoxkonvr OGC 6 QGIS u PostGIS

[Tokazano, kak nmoakiarouate WMS/WMTS-cepBuckl, padotars ¢ hopMatamMu 0OMeEHa, UCIIOJIb30BATh
MIPOCTPAHCTBEHHBIC BEO-CITY>KOBI.

Texyuuii KOHTPOJIb

Bun (hopma) koHTpOIIS

TecTtupoBanue

Tema 5.3. Omrpvimule UCMOYHUKU NPOCIPAHCIBEHHBIX OAHHBIX

[IpuBogsaTcs npumepsl NMOAKIOYEHUM K OTKpbITBIM WMS, WMTS, WEFS, WCS-cepBucam un
PEKOMEHAAINHU IO BHIOOPY UCTOYHUKOB JIaHHBIX.

6. Ilops1oK NpoBeIeHUsT MPOMEKYTOYHOM ATTeCTALIUMN

[Topsimox  mpoBeAeHHUS TMPOMEKYTOUHOM  aTTeCTalMM  pPEerIaMeHTUPYETCS  JIOKaJIbHBIMU
HOPMaTUBHBIMU aKTaMU YHHBEPCUTETA!
- ITlonoxenuemM o Qopmax, MEPUOTUYHOCTH, MOPSAKE TEKYIIEro KOHTPOJS YCIEBAEMOCTH U
MPOMEXKYTOYHON arrecTanud OOy4aroUIMXcsi MO OCHOBHBIM OOpPa30BaTENIbHBIM MpOrpammam
BBICIIETO 00pa3oBaHWs — IporpamMmam OakallaBpuara, mporpamMmam CIEHUalIuTeTa, MporpaMmam
MarucTparypbl B (eaeparbHOM TOCYIapCTBEHHOM OOIKETHOM 0Opa30BaTEIbHOM YUPEKIACHUU
BbICIIEro 00pa3oBaHusl «MOCKOBCKHI TOCYIapCTBEHHBIH YHHUBEPCHUTET T'€0/Ie3UH U KapTorpadumy,
1.6 «Opra"nuzaius v NpoBeICHUE MPOMEKYTOUHOM aTTECTALIUI.
- IlonoxeHneM O MOpPsSAKE OCYHIECTBIEHUS OOpa30BaTeIbHOTO MPOIECCa, MPOBEACHUS TEKYILEro
KOHTPOJISL YCIIEBAEMOCTHM M IPOMEXKYTOYHOW arrecraluu OOydyarolmuxcsi C MpUMEHEHUEM
AIIEKTPOHHOTO OOYy4YeHUs M JIUCTAHIUMOHHBIX OOpPa30BaTENbHBIX TEXHOJOTUH B (¢eneparbHOM
TOCYJapCTBEHHOM  OIODKETHOM  OOpa30BaTEIbHOM  YUPEXKJACHHH  BBICIIETO  OOpa3oBaHUS
«MOCKOBCKHMI TOCYIapCTBEHHBIM YHUBEPCUTET Teofe3nu W KapTtorpadum», m.8 «lIpoBenenue
MPOMEXYTOUHOM aTTectanuu ¢ npuMmeHeHuem S0 u JJOT».

IIpomescymounas ammecmayus: 3avem, 7 cemecmp.

3a4yeT OLEHUBAETCSI 110 CIEAYIONIEH IIKaIe:

- OILIEHKA «3a4TE€HO» BBICTABIIACTCS, €CIIM 00yUalOMIUNACs UMeeT TIIyOOKHe, NCUEPITIBIBAIOIINE 3HAHUS
B 00bEME OCBOCHHOW NpPOTpaMMbl; 3HAHUE OCHOBHOHM (00s3aTeNbHOM) JUTepaTyphl; JaeT
IIPAaBUJILHBIC U YBEPEHHBIE OTBETHI, CBUACTEIILCTBYIOIINE O HAJTUYUKU TBEPABIX 3HAHUN U HABBIKOB B
HCIIOJIB30BAaHUU TEXHUYECKUX CPEICTB; IIOJIHOE, YETKOE, IPaMOTHOE€ M JIOTUYECKH CTPOHHOE
U3JI0)KEHUE MaTepualia; JeMOHCTPUPYET CBOOOAHOE MPUMEHEHUE TEOPETHUECKUX 3HAHMMU; a TaKxke
aBTOMAaTHYECKH, KOT/Ia 00yJaIOUIHiCs 32 IPOMEXYTOUHYIO aTTeCTALUIO0 UMEET OLIEHKU «OTIUYHOY;

- OLIEHKA «HE 3aUTCHO» BBICTABISIETCS OOydYaIONIEMyCsl B Clyyae HAJIWYHs TPYOBIX OLIMOOK IpH
U3JIOKEHUM OTBETAa HAa OCHOBHBIE BOIIPOCHI IPOTPAaMMBI, CBUICTEIBCTBYIOIIMX O HENPAaBUILHOM
NOHUMaHUM TpeIMeTa; NPU PEIIeHUH NPAKTHUECKHUX 3aJad IOKa3aHO HE3HaHHE CIIOCO0OB MX
peleHsl, MaTepuaj U3JI0KEH OECTIOPSIOYHO U HEYBEPEHHO.

7. OueHOYHbIC MaTepPHAJIbI TEKYLEr0 KOHTPOJIS
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Pa3zoen 2. Ocnoswl penrayuonnoii anzeopul. Azvik SQL.
Koumponupyemvie U/IK: 1IK-1.1 TIK-1.2 [IK-1.3 IIK-1.4 I[IK-1.5 IIK-1.6 [IK-1.7

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}

Kakune u3 crnenyromux yTBepKIACHUM SBISIOTCS BEPHBIMU?
1. MuoxecTBO C sIBIISIETCS CTPOTHM MOAMHOXKeCTBOM MHOKecTBa A (C C A)
2. Ilepeceuenne muoxkectB A u B (A N B) paBuo {3, 4}
3. O6benunenne MmHOXecTB A B (A U B) paBuo {1, 2, 3,4, 5, 6}
4. Paznocte MHOXecTB A 1 B (A \ B) paBna {1, 2, 5, 6}
5. MuoxectBo C He sBISE€TCSA ITIOIMHOXKECTBOM MHOXKeCTBa B
2. JIs1s npor3BOIBHBIX MHOKECTB X, Y, Z BEPHBI CICIYIOIINE YTBEPKIACHUS:
XUNXNZ)=XUY)N(X U Z) - nuctpubyTUBHBIN 3aKOH
CEem X CYuY CZ,to X C Z - CBOUCTBO TPAaH3UTUBHOCTHU
. X\Y =Y\ X s 1100b1X MHOXKECTB X U Y
. Momnocts MHOkecTBa X U Y Bcerna paBHa cymme MougHocteit |X| +|Y]
. X N2=X nns moboro MHOXKeCTBa X

DA W =

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

1. Kakue u3 cnenyronmx yTBEpPKICHUHM O YUCIIOBBIX TUIAX AaHHBIX B PostgreSQL sBnsrorcst
BEPHBIMU?
1.Tun SERIAL aBTOMarnyecku MHKPEMEHTUPYETCS 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 gt DOUBLE PRECISION u 3anumaert 8§ Gaiit
4. Tun NUMERIC(S, 2) moxeT xpanutb uucio 12345.67
5. Tunt SMALLINT 3anumaet 2 GaiiTa 1 MOXXET XpaHUTh yucia oT -32768 no 32767
2. Kakue U3 creayromux yTBEp>KACHUH O CTPOKOBBIX THUIAX JAHHBIX M THUMAX 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 CTPOKHU
3. Tun TIMESTAMP xpanur aaty u Bpemst 6e3 HHPOpMAIIIH 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 npeana3nadeH a1t XpaHeHHs] OMHAPHBIX JaHHBIX
6. Tunn INTERVAL mMoxeT XpaHUTh pa3HUILy MEXY IByMs MOMEHTAMH BPEMEHU

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

2. Hanmummre SQL 3ampoc 11 mosmy4eHus Beex 3amuceit u3 Tadbmuibl address, y KOTOphIX HE
yKa3aH IMOYTOBBIH WHJICKC.

Harmumure SQL 3anpoc mjs moimydeHus: Beex 3amuceil u3 tabmuiel address, y KOTOpBIX HE yKa3aH
OYTOBLIA MHJIEKC.
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Crpykrypa Tabmuibl address

CronoOerr Tun nagaeix Onucanue

address id INTEGER YuukanbHbIil unentudukarop aapeca
address VARCHAR(100) Tekct agpeca

postal code VARCHAR(20) ITouTtoBbIii HHIAEKC

city id INTEGER Unentudukarop ropoga

phone VARCHAR(20) Homep tenedona

Tema 2.4. Ocnosnvle onepamopor SOL
®dopMa KOHTPOJISI/OTIECHOYHOE CPeACTBO: TecTrupoBaHue
Bonpocsi/3ananus:
1. Hammmure SQL 3ampoc mjis monmydeHus BCeX JaHHBIX O COTPYAHHKAX, paOOTAIOIINX B
MarasuHe Homep 1.
Harmumure SQL 3anmpoc mys moiaydeHust BCceX JaHHBIX O COTPYIHHKaX, pabOTaloOmUX B Mara3uHe
Homep 1.

Crpykrypa Tabmuis! staff
CronoOerr Tun nagaeix Onucanue
staff id INTEGER YHukansHbIi HIeHTHDUKATOP COTPYTHUKA
first name VARCHAR(50) Ums corpynauka
last name VARCHAR(50) ®amumnust coTpyaHuKka
store_id INTEGER Wnentudukarop marazuna
email VARCHAR(100) DnexrponHas moura
active BOOLEAN Craryc akTUBHOCTH
username VARCHAR(50) Jlorun
password VARCHAR(50) ITaposnb
last update TIMESTAMP Jlara mocneaHero oOHOBICHUS
2. Hanmmmure SQL 3ampoc it mosyuyeHHs! BCEX JAaHHBIX O COTPYOHHKAaX C (amMuiIuei
"benos".
Harmummre SQL 3anpoc 1t moiy4YeHus BceX JaHHBIX O COTpYyAHUKaX ¢ ¢pamunueii "bemnos".
CrpyxkTypa Tabnuisl employees
Cronben Tun nanusix Onucanue
employee id INTEGER YuukanbHblii HASHTHPHUKATOP COTPYIHUKA
first name VARCHAR(50) Ums cotpynHuka
last name VARCHAR(50) ®amunus coTpyaHuka
department VARCHAR(50) Otnen
position VARCHAR(50) lomkHOCTB
salary DECIMAL(10, 2) 3apruiata
hire_date DATE Jlara npuema Ha paboty

Tema 2.6. Coeounenus mabdauy (onepamop JOIN).Paboma c knouamu.
dopma KOHTPOJIs1/0LIEHOYHOE CPeICTBO: TecTupoBaHue
Bomnpocsi/3ananus:

1. Kakue tunsl JOIN cymectByror 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 yreepxxkaeauii o FULL JOIN BepHbI?
1. Bo3Bparmiaer Bce 3anucu u3 00eux Tabuuil
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2. JI5is OTCYTCTBYIOIIMX COOTBETCTBHI 3anonHseT moiast NULL
3. OxBuBanenten UNION LEFT JOIN u RIGHT JOIN

4. He nopnepxxuBaetrcst B MySQL

5. Paboraer memiernee ueM INNER JOIN

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

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

2. OxoHHBIE (PYHKIIUH 0053aTeIFHO CBOPAYMBAIOT pe3yasTupytomue crpoku kak GROUP BY

. OKoHHBIE (PYHKIIMHM MOTYT UCIIOJIb30BaTh MOPSIIOK CTPOK B PaMKax OKHA

. OxoHHBIE QYyHKIMH Bceraa TpeOyIoT nucnoiab3oBanus KoHCTpykunu OVER()

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

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

[ I SN

. LAG() obpamiaetcst Kk mpeasIayIiel CTpoKe B OKHE

. LEAD() oGpariaercst K ClieAyIomIel 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

B~ WN =

Paszoen 3. Ilpocmpancmeennsie oannvie u PostGIS
Koumponupyemvie U/IK: 1IK-1.1 TIK-1.2 [IK-1.3 IIK-1.4 I[IK-1.5 IIK-1.6 [IK-1.7

Tema 3.2. I'eomempuueckue munvt OQHHbIX
dopMa KOHTPOJISI/OTICHOYHOE CPeAICTBO: TecTrupoBaHue
Bonpocsi/3ananus:
1. Kakue u3 yrBepxxaenuii o tune 1anabix GEOMETRY B PostGIS BepHbI?

. MoxeT XpaHUTb JTI00bIe TEOMETPHUECKUE OOBEKTHI

. SIBnsieTcst abCTPAKTHBIM CYTIEPTHUIIOM JUISl BCEX T€OMETPHUECKUX THUIIOB
. 3aHUMaeT MEHbIIIE MECTa, YeM CIICIHATN3UPOBAHHbBIC THUIIBI

. TpeOyeT sIBHOTO MPUBEACHNUS THIIOB JIUIsl KOHKPETHBIX OTepanui

. Bcerna umeer npoctpancTBeHHy0 npuBsi3Ky (SRID)

N B~ WN =

2. Kakue QpyHKIIUN UCHOIB3YIOTCS ISl CO3/1aHUSI TEOMETPUUECKIX 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 Bufter(geom, 10)

DN B~ W =

Tema 3.4. Ilpocmpancmeenuvle OmHoOUEHUS
®dopMa KOHTPOJISI/OTICHOYHOE CPeACTBO: TecTrupoBaHue
Bonpocsi/3ananus:
1. Kakue u3 yrBepxaenuii o pynkuuu ST Contains BepHBI?
1. ST Contains(A, B) BozBpamaer TRUE ecnu B nomHocThIO BHYTpH A
2. I'pannnia reometpun B He 10iKHA KacaTbesl TPAaHULIBI TEOMETPUH A
3. ST Contains(A, B) implies ST Within(B, A)
4. PaboTaet TOJIBKO ISl TIOJIUTOHOB
5. He yuutsiBaeT Z-koopauHary npu padore ¢ 3D reomerpusmu
2. Kakue u3 yrBepxaenuit o pynkmuu ST Within BepHbI?
1. ST Within(A, B) Bo3Bpamaetr TRUE ecnu A nomHocThio BHYTpH B
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2. SBnsiercsa obpatHoii k ST Contains

3. I'paHMIIBI TEOMETPUNA MOTYT CONIPUKACATHCS

4. PaboTaet TOIBKO JJIsi TEOMETPHI C OAMHAKOBOM Pa3MEPHOCTHIO

5. Beerna Bo3Bpamaetr FALSE ecnu reometpun umerot pasasie SRID

Tema 3.5. Tononocuueckue onepayuu
®dopMa KOHTPOJISI/OTICHOYHOE CPeACTBO: TecTrupoBaHue
Bonpocsi/3ananus:
1. Kakue u3 yrBepxaeHuit o pynkuuu ST Union BepHBI?

. O6benunsieT ABe WK Oosee TeOMeTpUil B OIHY

. ST _Union(A, B) Bcerna Bo3BpamiaeT reoOMeTpUIO TOTO K€ Thma, 4To A u B
. Moxet ncnonb3oBarbes kKak arperarnas ¢pynkuus: ST Union(geom)

. YCcTpaHseT rpaHuIlbl MEXIY CMEKHBIMU TTOJIMTOHAMU

. Bcerna BosBpamaer MULTI-Tun 15 reTepOreHHbIX KOJUIEKIUN

DA W =

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

Dn B~ W =

Pazoen 4. Humezpayusa PostgreSQL/PostGIS u QGIS
Koumponupyemvie M/IK: 1IK-1.1 IIK-1.2 I[IK-1.3 I[IK-1.4 [IK-1.5 IIK-1.6 1IK-1.7

Tema 4.2. Temamuuecxasn kapmoepagus ¢ QGIS
dopma KOHTPOJIs/0LIEHOYHOE CPEeICTBO: TecTupoBaHue
Bomnpocsi/3ananus:

1. Kaxoit cmoco06 Bm3yanmzanuu B QGIS mydme Bcero moaxoauT uis OTOOpakeHUs
IJIOTHOCTU HACEJICHHS MO pailoHaM (KOJIMYECTBO YEJIOBEK Ha KB. KM), KOTJa CaMU PailOHbI UMEIOT
Pa3HyIO IJIOIIA/b?

1) KareropusupoBaHHBII 110 Ha3BaHUIO pailoHa

2) I'pagyupoBaHHbIi 3HaK ¢ pexxumoM "Hopmanmzarus mo rromaan”
3) MOHOXpOMHBIN CHMBOJT

4) Cronbuarple guarpaMMbl

2. B MeHIO CBOWCTB CJIOS Bbl XOTHUTE CO3/IaTh KapTy, IN€ KaXKAbIM TUM 3€MJICTIOIb30BaHUS
(ytec, mose, Boga) OKpaIieH B CBOM YHUKaIbHBIN 11BeT. Kakoil MeTo BU3yanu3aiiu Bel BeIOEpeTe?

1) Graduated
2) Rule-based
3) Categorized
4) Point displacement

3. Ilpu co3ganuu makera KoMnoHOBKM B QGIS nng meyaTHOM KapThl KakoW SJIEMEHT
SBIIIETCS 00s3aTeIbHBIM ISl TOTO, YTOOBI YUTATEh MOT COOTHECTH LIBET HAa KapTe CO 3HAaYEHHEM
rnokasaress?

1) MacmirabHas TuHelka
2) Jlerenna

3) CeBepHas cTpenka

4) KoopaunaTHasi ceTka

Tema 4.3. Pacuém npocmpancmeennvix noxazameneu
dopma KOHTPOJIs/0LIEHOYHOE CPeICTBO: TecTupoBaHue
Bomnpocwi/3ananus:
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1. Bam HyXHO y3HaTh, CKOJIbKO MarazmHoB nomajaaer B 500-MeTpoBy1O 30HY AOCTYITHOCTHU
BOKpYr Kaxaoi mkonel. Kakoli uHCTpymMeHT oOpabGotku B QGIS cnenyer ucmons3oBaTh Ais
CO3/1aHus TaKUX 30H?

1) [Tepeceuenue
2) Knun
3) Bydep
4) Cnusiaue
2. YV Bac ecTh /1Ba CJIOS: CJIOM YYacTKOB W CJIOW paiioHOB ropoga. Heobxomumo paccuurarhb
CPEIHIOI0 CTOMMOCTh KBAJPaTHOTO MeTpa XWIbS IO KaxaAoMy paioHy. [l 3Toro HyxXHO
BBIUHCIIUTH, KAKOMY pailloHy NPUHAJUIEKUT KaXAbld ydyacTok. Kakas mpocTpaHCTBeHHas orneparus
JUTst 3TOTO Tpelyercs?
1) Bydep
2) IlpocTpaHCTBEHHOE COSAMHEHUE
3) [IpocTpaHCcTBEHHAs UHIEKCAIIS
4) KonBeprarus pactpa B BEKTOP

3. Kakoii HHCTpyMEHT u3 ceMmeiicTBa "AHamu3" UCHONB3yeTCd MJId pacyera Takoro
MokKaszaressi, Kak "MHAEKC KOMIIAKTHOCTH' WM "OTHOIICHHWE IUIOMaAM K TepuMerpy' s
reoMeTpudeckux puryp?

1) BeraucauTs momanb

2) Ilone KaJabKyJIATOP C UCTIONb30BaHHEM (DYHKLUH reOMETpUN
3) [IpoBepka reomeTpun

4) Oxcnopt B DXF

Pa3zoen 5. I'eoungpopmayuonnvie cmanoapmeol u OMKpPvIMble UCMOYHUKU
Koumponupyemvie U/IK: 1IK-1.1 TIK-1.2 [IK-1.3 IIK-1.4 I[IK-1.5 IIK-1.6 [IK-1.7

Tema 5.1. Opeanuzayus npocmpanHcmeeHHvix 0aHHbIX 6 8eO-cpede. Cmanoapmsl U NOOX00bL.
dopMa KOHTPOJISI/OTICHOYHOE CPeACTBO: TecTrupoBaHue
Bonpocsi/3ananus:

1. Kakoit crangaptr OGC npenHa3HaueH i MpOCMOTpa KapTorpadudecKux n300paxeHUH B
BeO-Opaysepe, HO HE IMO3BOJISIET IMOJB30BATENI0 PEIAKTHPOBATh MCXOIHBIC AHHBIC HIIM IOJydYaTb
aTpuOyThl KOHKPETHOTO 0O0BEKTa?

1) WFS (Web Feature Service)
2) WMS (Web Map Service)

3) WCS (Web Coverage Service)
4) CSW (Catalogue Service)

2. Ecnu BaM HYXHO pa3paboTaTh BEO-MPHIOKEHUE, KOTOPOE MO3BOJMT MOIB30BATEISIM HE
TOJIBKO CMOTPECTH KapTy, HO U KJIMKATh HAa 3JaHUC, I-ITO6I>I Y3HATh €TI0 3Ta)KHOCTb, WX PCAAKTUPOBATH
€ro KOHTYD, KaKOi MPOTOKOJN JOJHKEH MOICPKUBATH cepBep?

1) WFS (Web Feature Service)

2) WMS (Web Map Service)

3) WMTS (Web Map Tile Service)
4) SOS (Sensor Observation Service)

3. Kakoli U3 mepeyncIeHHBIX TOIX0/I0B OOBIYHO HUCIIONB3YETCS I OTOOpakeHHs OONBIINX
PacCTPOBBIX MOJJIOKEK B BEO-KapTax ¢ BHICOKOH MPOU3BOIUTETHLHOCTHIO?

1) I[Tepenaua oguoro Gonpbmioro ¢aiina GeoTIFF

2) Ucnonws3oBanue TainoB u ctanaapra WMTS

3) BekTopHbie Taiibl

4) T'eneparust N300paKeHUS HA JIETY KaXKJIbIN pa3 IpH 3yMe

Tema 5.2. Ilpomoxoner OGC 6 QGIS u PostGIS
®dopMa KOHTPOJISI/OTICHOYHOE CPeACTBO: TecTrupoBaHue
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Bonpocsi/3ananus:

1. B QGIS Bo1 BBomuTe URL-aapec, naunnarommiics ¢ https://example.com/geoserver/wms?,
9TOOBI 100aBUTH yAAJICHHBIN c1oi. Kakol THTT MOIKIIIOUEHUs BBl co3aaeTe?

1) [Moakmrouenne k PostGIS

2) IoakmmroueHre K BEKTOPHOMY Tailry
3) [Mopxnmrouerne WMS/WMTS

4) Toaxmouenue kK WFS

2. Bu1 pabotaere ¢ 6a3zoii ganHbIx PostGIS u xoturte, 4TOOBI Baly KOJUIeTH B opuce MOTIH
noAkIouuThes K HeW u3 QGIS nns penaktupoBanus cioeB. Kakoi meton nogkitouenus u3z QGIS k
PostGIS siBnsiercst mpaBUIbHBIM?

1) Cnoii -> Jlo6aBuTh ciioii -> Jlo6aButh ciioit WMS

2) Cnoti -> Jlo6aBuTh cioii -> Jlo6aBuTh cioit PostGIS

3) Cnoii -> Jlo6aButh cioii -> J{o0aBUTH pacTpOBBIi CI0H
4) UmnoptupoBath yepes ImiaruH o0padoTKu

3. Ilpu nobasnenun crnog u3 6a3sl PostGIS B QGIS mporpamma ucnonb3yeT BHYTpEHHHE
¢ynkuuu PostGIS ams OpicTporo oToOpakeHus TOJIBKO TOW 4aCcTH KapThl, KOTOpasi BUAHA Ha SKpaHe.
YTo nO3BOJISAET 3TO CAENATH?

1) Hannuue arpuOyTUBHBIX HHACKCOB

2) Hammuue mpocTpaHCTBEHHBIX HMHIEKCOB B PostGIS u orpannumBaromero npsMOyrojibHUKa B
3arpoce

3) Ucnonb3oBanue ctangapra SLD

4) Bricokasi CKOPOCTh HHTEPHETA

8. OueHo4YHBIC MaTepHAJIbI IPOMEKYTOYHOM aTTeCTALMHA

7 cemecmp, 3auem
Koumponupyemvie U/IK: 1IK-1.1 TIK-1.2 [IK-1.3 IIK-1.4 I[IK-1.5 IIK-1.6 [IK-1.7
Bomnpocei/3ananus:
1. Pensimuonnas anredpa. Mcropus pa3BuTHs pelsIIUOHHBIX 0a3 JaHHBIX.
2. OcHoBHbI€ THUITBI JaHHBIX B PostgreSQL: uucnoBbie, TEKCTOBBIE, BPEMEHHbIE, JIOTUYECKUE.
3. SQL kak s13bIK ynpaBieHUs JaHHBIMU: CTPyKTypa, ypoBau DDL, DML, DCL
4. SQL. Ocnosnsie oneparopsl: SELECT, INSERT, UPDATE, DELETE.
5. SQL. JOIN-onepanuu: INNER, LEFT, RIGHT, FULL — npakruueckue cueHapuu.

6. Hopmanuzanus nanueix: 1HO, 2HO, 3HO.

7. Kmtoun u orpanuuenusi: PRIMARY KEY, FOREIGN KEY, UNIQUE, CHECK, NOT
NULL.

8. Munekcanms u ontumu3aius 3anpocoB: B-tree, GiST, GIN.

9. PostGIS. YcranoBka, akTuBaIys pacIupeHuii 1 0a30BbIe (QyHKIIUH.

10. PostGIS. Tumst reomerpuii: POINT, LINESTRING, POLYGON, MULTI* u wux
MIPUMEHEHHUE.
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11. PostGIS. IlpoctpancrBennsie otHomenus: ST Intersects, ST Within, ST Contains,
ST Touches, ST DWithin.

12. Cuctemsl koopauHar. Tabmuna spatial ref sys. Beioop SRID.
13. IIpoeknuu u mpeodpazoBanus koopauHat: SRID, ST Transform, Be16op mpoekiuu.

14. OcobenHocT TpoCTpaHCTBEHHOW mMHIekcaruu. [IpoctpancTBennbie uHAECKCh: GiST u
SP-GiST — co3nanue 1 UCIOJIb30BaHUE JIJII YCKOPEHHUS 3alPOCOB.

15. Usmepenuss u reomerpuueckue BolumciaeHus: ST Area, ST Length, ST Centroid,
ST Buffer.

16. Tomomormueckue u mpoctpancTBeHHble omepamuu: ST Union, ST Collect,
ST Intersection, ST Difference.

17.  VMnopt/skcmopT  HPOCTPAHCTBEHHBIX M TabamuHblx  gaHHbIX:  COPY,
shp2pgsql/raster2pgsql, ogr2ogr, GeoJSON, Shapefile, CSV.

18. Ounctka m mpenoOpaboOTKa JaHHBIX: KOAUPOBKH, (popmarsl, 0OpabOTKa MPOIYCKOB H
OIUOOK B MEPEIHUCH.

19. Oxonnble ¢pyukmmn B PostgreSQL: OVER, PARTITION BY, ORDER BY; LAG, LEAD,
ROW_NUMBER, RANK.

20. Huterpammst PostgreSQL/PostGIS u QGIS: nacTpoiika moakiodeHus, padora c
MPOEKTaMH U CTHJISIMH.

21. Temarnueckas kaprorpadus B QGIS. Pabora co ctusiMu ciiost.

22. Apromarmyeckoe cozganue mkan B QGIS. AnropuTmbl aBTOMAaTHYECKOTO CO3JaHUSA
LIKaJl: €CTECTBEHHbIC MHTEPBAJIbI, PABHBIC MHTEPBAJIbl, KBAHTHIIH.

23. PabGora c mpoctpaHcTBeHHBIMH oOObenuHeHussMU (Spatial Join). Ilpucoenunenue
CTaTUCTUYECCKUX JAHHBIX K TPAHUIIAM PETHOHOB.

24. Pacu€T npocTpaHCTBEHHBIX Noka3areneil. [IIoTHOCTh HaceneHusl, OTHOIICHHE TIIOIAIeH,
paccTosiHUs MEXKAY OObEKTaMH.

25. Pabora ¢ pactpoBeiMu nanHbIMH: TUll RASTER, raster2pgsql, ¢ynkmum ST Value,
ST Clip, ST SummaryStats.

26. Monyns pgRouting. OcHOBHBIE anropuTMbl MmapuipyTtusamuu: pgr dijkstra, pgr aStar,
pgr_bfs, pgr drivingDistance.

27. Monyns pgRouting. Buszyanuzarus MapmpyToB u 30H 1octynmHOCTH (isochrones) B QGIS.

28. Cranmaptei OGC (Open Geospatial Consortium). Ha3nauenne, OCHOBHBIC
crienuUKaIy ¥ posib B 0OMEHE re0JJaHHBIMHU.
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29. Ipotokonsl OGC B QGIS u PostGIS. IMonnepxka hpopmatoB WMS, WMTS, WFS, WCS.
[Monxmouenne WMS/WMTS-cepsucos B QGIS.

30. OTKpbITbIE UCTOYHUKHU NaHHBIX Wi noakiaodeHus QGIS mocpencrBam WMS, WMTS,
WES, WCS.

9. MaTepuaibHO-TeXHHYECKOE H Y4eOHO-MeTOAuYeCKoe odecneyeHue QU CIUTIIUHbI
9.1. IlepeyeHb OCHOBHOM M JONMOJHHUTEILHON Y4eOHOH JTUTEPATYypPbI

Ocnognas numepamypa

1. 3ompnukoB MW. JI. BBenenwe B TreonMH(DOpPMAIMOHHBIE CHCTEMBl M JIUCTAHIIMOHHOE
30HAMPOBaHKE: yueOHO-MeToanueckoe mocodue / M. JI. 3ompaukoB, H. B. [mymkoBa. - Beenenue B
reorMH(pOpMaIOHHBIE CUCTEMBI U TUCTAaHLIMOHHOE 30HapoBanue - HoBocubupck: HoBocuOupcekmii
rocynapcTBeHHBIH yHUBepcuTeT, 2023. - 88 c. - 978-5-4437-1498-1. - Tekct: snexrponHsii / IPR
SMART: [caiit]. - URL: https://www.iprbookshop.ru/134567.html - Pexum moctyma: mo moamnucke

2. Kapa-Ymanos B. 10. SQL - s3bIk pensuuoHHBIX 0a3 MaHHBIX: ydeOHOe mocobue / B. HO.
Kapa-VYmanos. - SQL - sS3bIK pesiMOHHBIX 0a3 JaHHBIX - ExatepuHOypr: Ypanbckuil ¢penepanbHbIit
yauBepcuteT, ObC ACB, 2016. - 156 c. - 978-5-7996-1622-9. - Tekcr: snekrponssiii // IPR
SMART: [caiit]. - URL: https://www.iprbookshop.ru/68419.html - Pexxum noctyma: mo moamucke

3. MankoB O. b. Padora ¢ CYBJl PostgreSQL: yue6noe mocodbue / O. b. Mankos, M. II.
Mapxkosa, M. B. JleBsarepukosa. - Pabora ¢ CYB]] PostgreSQL - Omck: OMckuii rocyaapcTBeHHBIN
TexHnueckuii yausepcuret, 2023. - 175 c. - 978-5-8149-3707-0. - Tekct: anekrponHsiii // IPR
SMART: [caiit]. - URL: https://www.iprbookshop.ru/140858.html - Pexum moctyma: mo moamnucke

Lononnumenvnas tumepamypa

1. HamectnuxkoB A. M. ba3sl panHbeix. Ilpaktnueckuit kypc. B 2 wactax. U.l.
OOBeKTHO-peNsAMOHHbIe 0a3bl JaHHBIX Ha mpumepe PostgreSQL 9.5: yuebnoe mocobue / A. M.
HamectHukoB, A. A. ®umunnos. - ba3pl nansasix. Ilpaktnueckuit xypc. B 2 wacrax. Y.1.
OOBeKTHO-pensAMOHHbIe 0a3bl NTaHHBIX Ha npuMepe PostgreSQL 9.5 - YnbsHOBCK: YIbSHOBCKUI
rOCyIapCTBEHHBIH TexHuU4eckuil yHusepcuter, 2017. - 113 c. - 978-5-9795-1743-8. - Tekct:
snekTpoHHbI // [PR SMART: [caiit]. - URL: https://www.iprbookshop.ru/106085.html - Pexxum
J0CTyna: 1Mo NOAHUCKE

2. Kyzuenos C. /1. Beenenue B pensiiuonHble 0a3bl JaHHBIX: yueOHnoe nocobue / C. /1. Ky3neuos.
- Benenue B pemsiunonHsle 0a3bl naHHBIX - MockBa: MHTepHeT-YHUBepcuteT VH(pOopManoHHBIX
Texnomornit (MHTYUT), At Ilu Ap Menua, 2025. - 247 c. - 978-5-4497-0902-8. - TekcrT:
snektpoHHbI // [PR SMART: [caiit]. - URL: https://www.iprbookshop.ru/146337.html - Pexum
J0CTyna: 1o NOAHUCKE

3. Toxmaxkos I I1. ba3bl JaHHBIX: MOAEIN U CTPYKTYPHI JaHHBIX, sA3bIK SQL, mporpammupoBaHue
6a3 nanHbIX: yaeOHoe nocobue / I'. II. TokmakoB. - ba3bl TaHHBIX: MOJEIN U CTPYKTYPHI JaHHBIX,
a36lk SQL, mporpammupoBanue 0a3 JaHHBIX - YIIBSHOBCK: YJBbSHOBCKMI TOCYZapCTBEHHBIN
TexHuuecknii yausepcuret, 2021. - 362 c. - 978-5-9795-2184-8. - Tekct: anekrponHsbiii // IPR
SMART: [caiiT]. - URL: https://www.iprbookshop.ru/121263.html - Pexxum noctyna: mo noamnucke

9.2. [IpodeccuonanbHblie 0a3bl JAHHBIX U pecypcbl «MHTEepHET», K KOTOPBIM 00ecneunBaeTcs
AOCTYN 00YYAKOIIMXCS

IIpogheccuonanvruvie 6azvi Oanuwix
He ucnonb3yrores.

Pecypcor « Unmeprnem»
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1. https://ratcatcher.ru/bd/ - IHTepakTUBHBIE KOHCIIEKTHI IO MpeaMeTy " YipaBiieHHe JaHHbBIMH'"

2. https://www.iprbookshop.ru/ - DnekrporHo-0nbmmoreunas cucrema IPR SMART

3. https://lms.miigaik.ru/ - C1O MUUT'AuK

4. https://rosstat.gov.ru/ - denepanpHas ciryx)0a rocy1apCTBEHHON CTaTHCTHKH

5. https://programforyou.ru/block-diagram-redactor - Penaktop 6mok-cxem

6. https://gis-lab.info/ - GIS-Lab.info — pyccKOsSI3bIYHBIE HEKOMMEPUYECKUN BEO-TIPOEKT H
COO0MIeCTBO, MOCBAMIEHHOE pabore ¢ TreorpadudecKuMH MHEPOPMAIMOHHBIMH CUCTEMaMU U
JaHHBIMH JUCTAHIIMOHHOTO 30HAMPOBAHUS 36MHOH MOBEPXHOCTH

9.3. [IporpammHoe o0ecnieyeHre U HHPOPMAITMOHHO-CIIPABOYHbIE CHCTEMbI, HCIOJIb3yeMble
NPH OCylIeCTBJIEHUH 00pPa30BaTeIbHOIO Npouecca no JUCIUIIUHE

Ilepeuenv npoecpammnozo obecneuenus
(0bHOBNEeHUe NPOU3BOOUMCS NO Mepe NOABILEHUS HOBbIX 8ePCULL NPO2PAMMbL)

1. PostGIS;
2. PostgreSQL;
3. QGIS;

Ilepeuensb uHpOpMAYUOHHO-CRPABOUHBIX CUCTEM
(0OHOBIEHUE BBINOIHAEMCA eAHCEHEOETbHO)

He ucnonb3zyercs.
9.4. O0opynoBaHue M TEXHUYECKHE CPeACTBA 00yUeHUs

KoMniproTepHslii Ki1acc
MapxkepHas gocka - 0 mr.
Mono610K - 16 mT.
IIpoexrop - 1 mt.

10. MeTonnuyeckue yKa3aHusi 10 OCBOEHMI0 TUCHHMILIMHBI (MOTYJIs1)

C nenpio yCHemHoro OCBOGHUS JAaHHOTO MpeIMeTa CTyACHTY HeOOXOAUMO BBIMTOIHATH JIOMAIIHHAE
paboThI O YKa3aHHBIM IPETOaBaTeIsIM TeMaM U MPEICTABICHHBIM Ha 3aHATUAX Marepuaiam. s
Ooylee  YCHEIIHOTO  BBINOJHEHUS ~ pabOTBl  CTYAEHTY  TNpEAjaractcss  HCIOJIb30BaHHUE
y4e0HO-METOMYECKUX MAaTepPHaIOB, COOTBETCTBYIOUINX YKa3aHHOW TEMe.

CamocrosarenbHass paboTa CTYIEHTOB OINHUCBHIBACTCS M PETYIUPYETCS  METOIUYECKHUMHU
PEKOMEHIALMAMU 10 TUCLHUILINHE.

Onucanue 603modxcrnocmeit uzyuenusn oucyuniaunsl auyamu ¢ OB3 u unsanuoamu

[Tpu HEOOXOAUMOCTH OOYUYCHHSI CTYICHTOB-UHBAIH/IOB U JIUI C OTPAHUYCHHBIMH BO3MOXHOCTSIMU
3M0POBBSl  AyJAUTOPHBIC 3aHATUS MOTYT OBITh 3aMEHEHBl WM JIONMOJHEHBI HM3yYEeHUEM
MOJHOTEKCTOBBIX ~ JIEKUMW, MPE3CHTAlUWi, BHAECO- M  aAyAUOMATEPUATIOB B  JJIEKTPOHHOU
uHpopmanmonHo-oOpazoBarenbHoit cpene (QUOC) ynuBepcureta. MHAMBHIyaldbHBIC 3adaHUSA
MOJOMPAIOTCS B QIalITUPOBAHHBIX K OTPAHUYCHUSIM 3I0pOBbs (hopMax (MUCBMEHHO WJIH yCTHO, B
¢dbopme mpeseHTanuii). Beibop MeTonoB oOydeHHs 3aBHCHT OT MX TOCTYIMHOCTH IJii MHBAIUIOB U
JIUI C OTPAaHUYEHHBIMH BO3MOXKHOCTSIMU 3/10POBbSI.

PaGoyas mporpamma AMCHUIUIMHBI IS WHBATUAOB U JHUI] C OTPAHUYCHHBIMU BO3MOXKHOCTSIMH
30POBBS pa3pabaThiBaeTCs WHANBUAYATHHO C YI€TOM 0COOCHHOCTEH NMCUXO()U3NIECKOTO pa3BUTHS,
WHANBUIYATbHBIX BOSMOKHOCTEH U COCTOSHUS 37J0POBBS TAKUX 00yUYaIOLTUXCS.

Ne 000004315 Crpanutia 20 u3 20



		2026-09-01T17:46:50+0300




