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

Cpox nosrydeHus: 00pa3oBaHuUs: 4 rona

O0beM: B 3a4ETHBIX SOAUHUALIAX: 2 3.€.
B aKaJIEMUYECKUX Yacax: 72 aK.4.

Mocksa, 2024

Ne 000000925 Crpanura 1 u3 20



Pa3padoruukmu:
Honent kadpenpst MapopmaTuku u reonHpopMalnoOHHbIX
TEXHOJIOTHH, KaHAWAT MeJarornueckux Hayk, gonent Canos C. M.

Pabouas mporpamMma ITUCHMILIMHBEI (MOIYJsI) COCTaBI€Ha B COOTBETCTBUH C TpeboBaHusmu OI'OC
BO no mwnanpasnenuto mnoarotroBku 21.03.03 Teome3us W JUCTAHIIMOHHOE 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

Ne 000000925 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 000000925 Crpanuta 3 u3 20



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

Llenb OCBOEGHMS TUCHMIUIMHBI - (POPMHUPOBAHUE Y CTYAECHTOB TEOPETHMUYECKUX 3HAHUNA U
MPAaKTUYECKMX HABBIKOB B OOJACTH OpraHU3alMM, XpaHEHUs, oOpabOTKM M aHalW3a JaHHBIX B
COBPEMEHHBIX PEJILMOHHBIX M MPOCTPAHCTBEHHBIX 0azax maHHbIX. Ocoboe BHUMaHHE yAeseTcs
pensiuoHHoON Mozenu, s3bIKy SQL, texnonorusim PostgreSQL/PostGIS, a takke mHTerpamuu 6a3
JTaHHBIX ¢ TeonHpopMarmoHHbME cuctemamu (QGIS)

3amaun U3y4eHus TUCIHUILIHHBIL:
- OcBOEHHE TEOPETUIECKUX OCHOB PEISIIMOHHBIX 0a3 TaHHBIX;
- Uzyuenue a3p1ka SQL 1 METOIOB ynpaBiIeHUs JaHHBIMU;
- OBnamenue cpeacTBaMu pabOThI ¢ MPOCTPAHCTBEHHBIMU HaHHBIMU (PostGIS);
- [IproOpeTeHne HaBBIKOB 00Pa0OTKU M MHTETPALIMU POCTPAHCTBEHHBIX U TAOIUYHBIX JAHHBIX.

2. IInanupyemble pe3yJbTaThl 00y4eHHs M0 JUCHHUILINHE (MOIYJII0), COOTHECEHHBIE C
IUIAHMPYEeMBIMH pPe3yJIbTaTaMH 0CBOCHHS 00pa30BaTeIbHOM MPOrpPaMMbl

Komnemenyuu, unouxamopul u pesynvmameol 00y4eHus.

I1K-3 CrocobGeH BeCcTH W pa3BUBaTh IMPOCTPAHCTBEHHBIC aHHBIE TOCYJAapCTBEHHOTO KajacTpa
HEBMKUMOCTH

[1K-3.1 BHOcHT kapTorpadu4eckyio u reoe3ndecKyt0o OCHOBBI B TOCYIAPCTBEHHBIN KaaacTp
HEBMKUMOCTH

3name:

[1K-3.1/384 TIpuHIIMTIOB TIOCTPOCHHSI U OPTaHU3AIMU PEISAIUOHHBIX 0a3 JaHHBIX IS
XpaHEeHUs KaJacTPOBOM HH(POPMAITUH.

Ymems:

[IK-3.1/Ym4 TIpoeKkTupoBaTh U CO34aBaTh PEISLUOHHBIE CTPYKTYPHI (TaOIUIBI, KITIOUH,
MHJIEKCHI) ISl XpaHEHHsI KaJJaCTPOBBIX CBEIEHUH U KapTorpauuecKoil OCHOBBI.
Braoemy:

[1K-3.1/HB4 Texuomorusmu PostgreSQL/PostGIS nnst co3manust u momaepKku 0asbl
JAaHHBIX 00OBEKTOB KaJacTpa.

[1K-3.2 TlpoBoguT pabOThI TO BHECEHHWIO CBEICHWW O TMPOCTPAHCTBEHHBIX OOBEKTAX
Pa3IMYHOTO Ha3HAYCHUS

3name:

[1K-3.2/384 MeTomoB 1 TEXHOJIOTHI 00paOOTKH M aHau3a MPOCTPAHCTBEHHBIX JaHHBIX
(TOTIOJIOTHYECKHE OTIEPAIINH, CETEBOM aHAIN3).

Ymems:

[MK-3.2/¥YmM4 Bemonaste cnoxHbie SQL-3ampockl, Brmrouass coenuHeHus (JOIN) u
OKOHHBIC (DYHKITUH, TSl arperalii U aHaIi3a CBEICHUH O MPOCTPAHCTBEHHBIX 00BEKTAX
Braoems:

[1K-3.2/HB4 KoMmIuieKCHOW  TEXHOJOTHEW  YIPaBJICHHS  JKHU3HEHHBIM  ITUKIIOM

MPOCTPAHCTBEHHBIX JAHHBIX: OT UMIOpTa U 00paboTku B PostGIS mo Busyanuzanuu u
nyomukanuu B QGIS.

[1K-4 CnocoGeH BBINONHATH TEXHOJOTUYECKHE Omepaluu Mo padore ¢ reonH(OpManMOHHBIMH
cHCTEMaMH

[T1K-4.1 BeimonHseT TEeXHOJIOTHYECKHE OTepalyuii mo coopy, cucTeMaTu3anuu nHpopmaum
3Hamo:
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[MIK-4.1/352 TIpUHUOWIIOB OpraHU3alldd W XpaHEHUS JaHHBIX B PEISIUOHHBIX U
npoctpaHcTBeHHbIX CYDB/I.

Ymemns:

[IK-4.1/Ym2  Co3pmaBath W MOAM(PHUIIMPOBATH  CTPYKTYPY  PEISIMOHHBIX |
MPOCTPAHCTBEHHBIX 0a3 naHHbIX (DDL).

Braoems:

[1K-4.1/HB2 HaBblkaMu OpraHu3allid JaHHBIX B COOTBETCTBUM C PENSIHOHHON
MOJIEIIBIO.

I1K-4.2 BbINOIHAET TEXHOJIOTUYECKUE ONEPALMH 110 aHAIM3Y, IIOATOTOBKE U IPEJOCTABICHUIO
uHpOpMaLUU
3namo:
[TK-4.2/312 Omneparnmii pensiiiuoHHON anreOpsl U ux peanusanuu B SQL (coennnenus,
arperarus)
Ymemns:
[1K-4.2/YM2 BbINONHITE MPOCTPAHCTBEHHBIN aHAN3: ONPEICTICHUE OTHOIICHUH MEXIY
00BEKTaMM, BEIYUCIICHUE PACCTOSTHUH, TUIOIIAICH, MOCTpoeHne OypepHBIX 30H
Braoemy:

[1K-4.2/HB2 TexnonorusiMu aHayin3a gaHHbIx cpenctBamu SQL u PostGIS.

[1K-4.3 BpITIONHSET TEXHOJIOTHYECKHE OMepaluu Mo WH(OOPMAIIMOHHOMY B3aUMOJICHCTBHIO,
IO MOAJEPKKE MPUHATHS YIPABICHUECKUX PElIeHUN

3name:

[1K-4.3/362 [IpuHIIUIIOB TTOCTPOCHHUS M BU3yaJM3allud MPOCTPAHCTBEHHBIX JAHHBIX B
QGIS

Ymemu:

[MK-4.3/¥YM2 WuterpupoBark 6a3pl qaHHBIX PostgreSQL/PostGIS ¢ TUC QGIS must
CO3/IaHUs TEMATUYECKUX KapT U BU3yaTu3allii aHAIMTHICCKON HHPOPMAIIHH

Braoems:

[1K-4.3/HB2 MeTtogamMu BU3yalu3alldiu MPOCTPAHCTBEHHBIX MAHHBIX IS TOAACPKKH
MIPUHSATHS YIPABICHUYECKUX PEIICHUN

[1K-4.4 BpITIONHSIET TEXHOJIOTHYECKHUE OIepaldy IO MOAAEPKAHUI0 PadOTOCIIOCOOHOCTH
reonH(OPMAIIMOHHBIX CUCTEM U UX KapTorpauuecKux MoJCUCTEM
3namu:

[1K-4.4/302 Apxutektypbl 1 npuHIUNOB padoTel PostgreSQL/PostGIS kak cocraBHOi
yactu ['UC.

Ymems:

[TK-4.4/YM2 Co3znaBarh U MOAIEPKUBATh MPOCTPAHCTBEHHBIE MHACKCHI I YCKOPEHUS
paboThI 3arpoCoB.
Braoemy:

[1K-4.4/HB2 HaBbpikamMu aJIMHUHHCTPUPOBAHUS M TOIJACPKAHHUS PabOTOCIIOCOOHOCTH
0as3el mauaeix [UC.

3. Mecro aucuumimHbl B cTpykrype OII

Huctumnuaa (monyns) b1.B.04./1B.01.02 «IIpoextupoBanue 0a3 [OaHHBIX» OTHOCHTCS K

dbopMupyemMoli yyaCTHUKaMH 00pa30BaTeIbHBIX OTHOLICHUH YacTh 00pa3oBaTeIbHON MPOTrpaMMbl U
u3yyaercsi B cemecTtpe(ax): 3.
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B npounecce wu3yyeHMs OUCHMIUIMHBL CTYAEHT TOTOBUTCA K PpEUIEHMIO THUIIOB  3ajad
npodeCcCHOHAIBHOW  AeaTenbHOCTH, mnpenycMmorpeHHbix @OI'OC BO wu  obpazoBarenbHON
IIPOrpaMMON.

4. O6beM auCUMIJIMHBI (MOYJIS1) M BUABI Y4eOHOH padoThI
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3 cemecTp 721 2 |34 |17 | 21 3auer
Bcero 72 2 34 | 17 | 21

5. Copep:xanue TUCUMILIMHBI (MOILYJIs1)
5.1. Pa3aenbl, TeMbl AUCHUILIMHBI H BUAbI 3aHATHH
("9achl TPOMEKYTOUHOM aTTECTAINHA HE YKa3bIBAIOTCS)

< |3 8
w ERE
Sl 5| = |58 8
18| £ |&E8
HanMeHoBaHMe pasiena, TeMbl = 28 =
S| 2|28 |agEs¢
< o = | & &
c| & |5 |g8|E5£8
S|S|E|3|E&5¢
AR |= |0 |E8.E
Pa3ges 1. OcHOBBI 2 2 I1K-4.1
PeJALMOHHBIX 023 JaHHBIX [1K-4.3
Tema 1.1. Brenenue B 6a3sl 2 2 I1K-4.4
naHHbIX. ctopus pa3sutus bJ]
Pasnen 2. OcHOBBI 23| 12 4 7| 1IK-4.1
PeJAUMOHHOM aaredpsl. A3bik I1K-4.2
SQL. [1K-4.3
Tema 2.1. Pensiumonnas anredpa 5 2 2 1
Tema 2.2. Tunel JaHHLIX B 3 2 1
PostgreSQL
Tema 2.3. Ctpyktypa SQL 3 2 1
Tema 2.4. OCHOBHBIE OTIEPATOPHI 3 2 1
SQL
Tema 2.5. Hopmanu3zanus 6a3 3 2 1
JTaHHHBIX. MeXaHU3MBI
WHICKCUPOBAHMS TAHHBIX.
Tema 2.6. Coequuenns TaOIuLI 3 2 1
(omepatop JOIN).Pa6ora ¢
KITFOYaMHU.
Tema 2.7. OxoHHbIEC (DYHKIUU 3 2 1
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Pa3gen 3. [IpocTpancTBeHHBIE 18| 12 4 2| IIK-4.1
nanHbie u PostGIS [1K-4.2
Tema 3.1. YcTaHOBKA M aKTUBALIHS 3 2 1| HK-4.3
PostGIS [IK-4 .4
Tema 3.2. [eoMeTpuueckue TUIIBI 3 2 1

TAHHBIX

Tema 3.3. Cuctembl KOOpAUHAT. 4 2 2
[IpocTpaHCTBEHHBIE OTIEPATOPHI.

BekropHble naHHbIE

Tema 3.4. [IpocTpaHCTBEHHbIE 2 2

OTHOILICHUS

Tema 3.5. Tononornueckue 2 2

oreparuu

Tema 3.6. Opranuzanusi paboThI C 4 2 2

pacTpoBbIMH AaHHBIMU B B/]

Pasnen 4. Uarerpanus 19 6 21 11| IIK-3.1
PostgreSQL/PostGIS u QGIS I1K-3.2
Tema 4.1. TloxkmoueHue 3] 2 1| HK-4.1
PostgreSQL/PostGIS B QGIS 11K-4.2
Tema 4.2. Temarnueckas 12| 2] 2 8| K43
kaprorpadus B QGIS 1IK-4.4
Tema 4.3. Pacuér 4 2 2
MPOCTPAHCTBEHHBIX IMOKa3aTeen

Pasznea S. 'eonndpopmanuonnnie | 10 4 5 1| IIK-3.1
CTAHJAAPTHI U OTKPbITHIE [1K-3.2
HCTOYHMKH [1K-4.1
Tema 5.1. Opranuzanus 2 2 11K-4.2
[POCTPAHCTBEHHBIX JAHHBIX B [1K-4.3
BeO-cpese. CranmapTel U [1K-4.4
MOJIXO/BI.

Tema 5.2. [Iporokonst OGC B 2 2

QGIS u PostGIS

Tema 5.3. OTKpBITbIE HICTOUHUKH 6 2 3 1
MPOCTPAHCTBEHHBIX TAHHBIX

HToro 72 34| 17| 21

5.2. Conep:xkaHue pa3aesioB, TeM JMCHHUIIIMH U (JOPMBI TeKyIIero KOHTPOJIA

Pazoen 1. Ocnogwvl penayuonnvlx 6a3 OaHHbHIX

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

N3yyaroTcs nmpeanochuUlKd CO3[IaHMs PENALMOHHON MoJenu MaHHbIX, Bkiaa J. Kopma, pazButue

pensuronHsiXx CYB/] un ux npeumMyniecTBa nepes uepapXuueCKUMHU U CETEBBIMUA MOIEIISIMU.
Texyuuii KOHTPOJIb

Bun (hopma) koHTpOIIS

Hannune xoHcekTa €Ki

Pa3zoen 2. Ocnoswl penrayuonnoii anzeopul. Azvik SQL.
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Tema 2.1. Pensyuonnas ancebpa

PaccmarpuBaroTcs OCHOBHBIE OTIE€paliK PENSILIMOHHON aiareOphl: BRIOOpKa, IpoeKIns, 00beTMHEHHE,
nepecedeHune, pasHoCTh, COSTUHEHNE U JCJICHHE; UX POk B (hopmupoBanun SQL-3ampocoB.

Texyuuii KOHTPOJIb
Bun (hopma) koHTpOIIS

TecTtupoBanue

Tema 2.2. Tunwvl oannvix 6 PostgreSOL

OnuchIBalOTCSI OCHOBHBIE KaTETOPHUM JIaHHBIX: YHCIOBBIE (integer, numeric), TeKcToBble (varchar,
text), Bpemennble (date, timestamp), jmormueckue (boolean). PaccmarpuBaroTcsi 0COOEHHOCTH HX
WCTIOJIb30BaHMSI U XPAHCHHUSI.

Texymui KOHTPOJIb

Bun (hopma) konTpoms

TectupoBanue

Tema 2.3. Cmpykmypa SQL

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

Texymui KOHTPOJIb

Bun (hopma) konTpoms

TectupoBanue

Tema 2.4. Ocnosnvle onepamopor SOL

Nzyuarores kmroueBbie omneparopbl: SELECT, INSERT, UPDATE, DELETE. PaccmarpuBarorcs
IIPUMEPBI UX UCTIOIB30BAHUS ISl BHIOOPKH, J0OABICHUS, N3MEHEHUS U yIAJICHUS JaHHBIX.

Texymui KOHTPOJIb

Bun (hopma) konTpoms

TectupoBanue

Tema 2.5. Hopmanuzayus 6a3 oannnvlx. Mexanuszmol UHOEKCUPOBAHUSL OAHHBIX.

Nzyuarorcst ocHoBHBIE (Gopmbl HopMmanuzanuu (1H®, 2H®, 3H®D), nmoHsTHE H30BITOYHOCTH U
aHoManuii oOHoBieHus. PaccmarpuBarorcst Tumbl wHIEKCOB PostgreSQL (B-tree, GiST, GIN), ux
Ha3HAYEHUE U BIUSHUE HA TPOU3BOUTEIHHOCTD.

Texyuuii KOHTPOJIb
Bun (hopma) koHTpOIIS

Hannune xoHcekTa JeKIi

Tema 2.6. Coeounenus mabdauy (onepamop JOIN).Paboma c knouamu.

Anammsupyrorcs tunbl coenuneHui: INNER, LEFT, RIGHT, FULL. IlpuBoasTca npakThdeckue
ClLIeHapuu OObETUHEHHs TaHHBIX M3 HECKOJIbKUX TaOnuil. OMUCHIBAIOTCS MEXaHU3MbI 00eCeueHUs
uenoctHocty naaHHbix: PRIMARY KEY, FOREIGN KEY, UNIQUE, CHECK, NOT NULL.

[IpuBoaATCS MpUMEpHI CO3IaHUSI OTPAHUYECHHUIA.
Texyuuii KOHTPOJIb
Bun (hopma) koHTpOIIS
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TectupoBanue

Tema 2.7. Oxonnvie ghyHxyuu

Pazbupatorcsi mpuHIMIBI pabOTHl OKOHHBIX (yHKIMHA ¢ KioueBbIMH KOHCTpyKuusimu OVER,
PARTITION BY, ORDER BY, a takxe npumepst LAG, LEAD, ROW_NUMBER, RANK.

Texymuii KOHTPOJIb

Bun (hopma) konTpoms

TectupoBanue

Pazoen 3. Ilpocmpancmeennvie oannvie u PostGLS

Tema 3.1. Yemanosxka u akmusayust PostGIS

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

Texyuuit KOHTPOJIb

Bun (hopma) koHTpOIIS

[IpocMOTp BBIIOTHEHHBIX pabOT

Tema 3.2. ['eomempuueckue munvi OGHHbIX

Omnuceiatorcs Tunsl POINT, LINESTRING, POLYGON, MULTIPOINT, MULTILINESTRING,
MULTIPOLY GON, ux cTpykTypa U IpakTU4e€CKO€ TPUMEHECHHE.

Texyuuii KOHTPOJIb

Bun (hopma) koHTpOIIS

TecTtupoBaHue

Tema 3.3. Cucmemsbi koopounam. [Ipocmpancmeennvie onepamopbul. BekmopHhvie 0Oanubie

PaccmarpuBatorcs reorpaduyeckue M MPOEKLIHUOHHBIE CHUCTEMbI KOOPAHMHAT, MX HACHTU(UKAIUS
yepe3 SRID u npunIuner npeodpazoBanus Mexay HUMH ¢ iomonisio Gyakmuu ST Transform st
KOPPEKTHOTO MPOCTPAHCTBEHHOIO aHalu3a W Bu3yanu3anuu. OINUCHIBAIOTCS OCHOBHBIE THIIBI
BEKTOPHBIX JaHHBIX (TOYKH, JMHHUH, TOJIMTOHBI) U UX CTPYKTypa B KOHTEKCTE MOACIMPOBAHUS
reorpaduyeckux 0OBEKTOB, a TAK)KE METOJIbI MX XpaHEeHHMsI, MHAeKcauu 1 3ampocos B CYB/I.

Texyuuii KOHTPOJIb

Bun (hopma) koHTpOIIS

Hannune xoHcekTa €Ki

Tema 3.4. Ilpocmpancmeennvie OmHoueHUs

Wzyuarorcs ¢ynkmuu ST Intersects, ST Within, ST Contains, ST Touches, ST DWithin st
aHaJIN3a B3aUMHOTO PaCIIOJIOKEHHST 0OBEKTOB.

Texyuuii KOHTPOJIb

Bun (hopma) koHTpOIIS

TecTtupoBanue

Tema 3.5. Tononocuueckue onepayuu
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Nzyuarorcst ¢ynkuuu ST Union, ST Collect, ST Intersection, ST Difference mmist ananuza u
00beTMHEHUS IPOCTPAHCTBEHHBIX OOHEKTOB.

Texymuii KOHTPOJIb

Bun (popma) konTpoOms

TectupoBanue

Tema 3.6. Opeanuzayus pabomel ¢ pacmposvimu OaHHbiMuU 6 BJ]

Wzyuatorcss tun RASTER, 3arpy3ka wuepe3 raster2pgsql, ¢ynkumun ST Value, ST Clip,
ST SummaryStats.

Texymui KOHTPOJIb

Bun (hopma) konTpoms

Hannune xoHcekTa €Ki

Pazoen 4. Humezpayusa PostgreSQL/PostGIS u QGIS

Tema 4.1. Iooxmouenue PostgreSQL/PostGIS ¢ OQGIS

OnuceIBaeTCs MPOIECC HACTPOWKH COCAMHEHHS, BBIOOp 0aspl M TabmuIil, paboTa CcO CIOSIMU U
CTHIISIMH.

Texyuuii KOHTPOJIb

Bun (hopma) koHTpOIIs

[IpocMOTp BBIIOTHEHHBIX pabOT

Tema 4.2. Temamuuecxasn kapmoepagus ¢ QGIS

PaccmarpuBaeTcss HacTpoiika oOTOOpakeHHs JaHHBIX, CO3/IaHWE CHUMBOJHUK, pabora ¢
KJIacCU(PUKAITASMH.

OOBACHAIOTCS ~ aNTOPUTMBI  KJIacCU(UKALIMKA  JAHHBIX: CCTCCTBCHHBIC HWHTEPBAJbI, pPaBHbBIC
WHTEPBAJIbI, KBAHTHJIH.

Texyuuii KOHTPOJIb

Bun (hopma) koHTpOIIs

Pacuetno-rpaduyeckas pabora

Tema 4.3. Pacuém npocmpancmeennvix noxazameneu

[IpuBoaATCs mpuMeEphbl BBIYUCICHUN IUIOTHOCTH HACEJICHUS, OTHOIICHWS IUIOIIAJIeH, PacCTOSTHUN
MEXITy OObEKTaMHU.

Texyuuii KOHTPOJIb

Bun (hopma) koHTpOIIS

[IpocMOTp BBIIOTHEHHBIX pabOT

Pa3zoen 5. I'eoungpopmayuonnvie cmanoapmeol u OMKpPvIMble UCMOYHUKU

Tema 5.1. Opeanuzayus npocmpanHcmeeHHvix 0aHHbIX 6 8eO-cpede. Cmanoapmsl U NOOX00bL.
Nzyuarores nenmn u ponb OGC, ocHoBHble cnemmdurammun (WMS, WES, WCS, WMTS) u ux

3HaueHHe B 00MEHE Ie0laHHBIMH.
Texymui KOHTPOJIb
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Bun (hopma) koHTpOIIS

Hannune xoHcekTa €Ki

Tema 5.2. Ilpomoxkonvr OGC 6 QGIS u PostGIS

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

Texyuuii KOHTPOJIb

Bun (hopma) koHTpOIIs

[IpocMOTp BBITIOTHEHHBIX pabOT

Tema 5.3. Omxpvimule UCMOYHUKU NPOCIPAHCIBEHHBIX OAHHBIX

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

Texyuuii KOHTPOJIb

Bun (hopma) koHTpOIIS

3ammra pabot

6. Ilopsaok nmpoBeeHnsI MPOMEKYTOUHOM aTTeCTALUMN

[lopsnox mpoBeeHMsT NPOMEKYTOUHOM — arTecTallud  PENIaMEHTHPYETCS  JIOKaJIbHBIMU
HOpMaTHBHBIMU aKTaMU YHHUBEpPCUTETA:
- Ilonoxenuem o Qopmax, NEPUOJUYHOCTH, TOPAIKE TEKYIIEro KOHTPOJS YCIIEBAEMOCTH H
NPOMEXYTOYHOM aTTecTalui OOy4aroIuXcsi 10 OCHOBHBIM 00pa30BaTelIbHBIM IpOrpaMMaM
BBICIIIETO O0pa3oBaHMsA — MporpaMmaM OakajlaBpuaTa, HMporpaMMaM CHEIHAIUTETa, MporpaMmmamM
MarucTpaTypbl B QelnepaJbHOM TOCYIapCTBEHHOM OIODKETHOM 00pa30BaTeIbHOM YUPEKIACHUU
BbICIIEr0 00pa3oBaHus «MOCKOBCKHI TOCYJapCTBEHHBIM YHHUBEPCUTET T'€OAE3UU U KapTorpadum,
1.6 «Opranu3zanus 1 NpoBeIeHUE MPOMEKYTOUHOM aTTeCTaLUN.
- TlonoxxeHneM O MOPSAKE OCYLIECTBICHHS O0pa30BaTEIbHOTO IMPOLECca, MPOBEICHHS TEKYIIETo
KOHTpOJISl YCIIEBAEMOCTHM M IPOMEXYTOYHOW arTecTalud OOydyaroluuxcsi C [PUMEHEHUEM
ANIEKTPOHHOTO OOyYeHUS W AMCTAHIMOHHBIX OOpa30BATENIbHBIX TEXHOJIOTUH B (QeaepaibHOM
TOCYIJapCTBEHHOM  OIO/[DKETHOM  00pa30BaTeIbHOM  YUPEXKACHWU  BBICIIETO  00pa30BaHMSA
«MOCKOBCKHI TOCYIapCTBEHHBI YHUBEPCUTET Teofe3ud u Kaprorpadpum», 1n.8 «IIpoBenenue
IIPOMEXKYTOYHOM arrectauuu ¢ npuMeHenuem 20 u JJOT».

Ilpomesxcymounas ammecmayus. 3auem, 3 cemecmp.

7. 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 Oanuvix. Ucmopus pazeumus b/
dopMa KOHTPOJISI/OIICHOYHOE CpeacTBO: Hammume KoHCIeKTa JISKITHi

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

Tema 2.1. Penayuonnas ancebpa
®dopMa KOHTPOJISI/OTICHOYHOE CPeACTBO: TecTrupoBaHue
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Bonpocsi/3ananus:
1. JlaHbl MHO>KECTBA!

A:{1’2’ 3’4}
B:{3’4’ 5’ 6}
C={L,2}

Kakune u3 cnenyromux yTBepKIACHUMN SBISIOTCS BEPHBIMU?
1. MuoxecTBO C sIBIISIETCS CTPOTHM MOAMHOXKeCTBOM MHOKecTBa A (C C A)
2. Ilepeceuenne maokecTB 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 1 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 CICIYIONINE YTBEPKIACHUS:
XUNXNZ)=XUY)N(X U Z) - tuctpubyTUBHBIN 3aKOH
CEem X CYunY CZ,to X C Z - CBOUCTBO TPAaH3UTUBHOCTU
. X\Y =Y\ X s 1100b1X MHOXKECTB X U Y
. Momnocts MHOkecTBa X U Y Bcerna paBHa cymme mourHocreit |X| + (Y]
. X N@=X nns m060ro MHOXKECTBa X

DA W =

Tema 2.2. Tunwi Oannvix 6 PostgreSQOL
®dopma KOHTPOJIS/OIIEHOYHOE CPEACTBO: TecTupoBaHUEe
Bomnpocsi/3ananus:
1. Kakue u3 cnenyronmx yTBEPKICHUM O YUCIIOBBIX TUIAX AaHHBIX B PostgreSQL sBnsrorcst
BEPHBIMU?
1.Tun SERIAL aBTOMarnyecku UHKPEMEHTUPYETCS U SBIISIETCS LIEI0YUCIEHHBIM TUIIOM
2.Tun BIGINT 3anumaet 8 OalT 1 MOXKET XpaHUTh yucia oT -2°63 mo 2"63-1
3.Tun REAL sBnsiercst cunonumom aist DOUBLE PRECISION u 3anumaert 8§ Gaiit
4. Tun NUMERIC(S,2) moxeTr 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 CTPOKHU
3. Tun TIMESTAMP xpanut aaty u Bpemst 6e3 HHPOpPMAIIIH O YaCOBOM MOsICEe
4. Tun DATE 3anumaert 4 Gaiita u MOXeT XpaHuTh aatbl oT 4713 . 1o H.3. 10 5874897 1. H.5.
5. Tun BYTEA npeana3naueH ajsi XpaHeHHs] OMHAPHBIX JaHHBIX
6. Tunn INTERVAL moxeT XpaHUTb pa3HUILy MEXTY IByMs MOMEHTAMH BPEMEHU

Tema 2.3. Cmpykmypa SQL
®dopMa KOHTPOJISI/OIICHOYHOE CPeACTBO: TecTrupoBaHue
Bonpocsi/3ananus:
1. Hammmmmre 3ampoc 11 BeIOEpa BCeX 3amucei u3 TaOIHIlbl actor.
Hanmmmre 3anpoc [u1st BeIOepa Bcex 3amucei u3 Tabiuiibl actor.
2. Hanmummre SQL 3ampoc myis mosry4eHus Beex 3amuceit n3 Tadmuibl address, y KOTOphIX HE
yKa3aH MOYTOBBIN HHJIEKC.
Harmumure SQL 3anpoc mjs moimy4deHus: Beex 3amuceil u3 tabmuiel address, y KOTOpBIX HE yKa3aH
OYTOBLIA MHJIEKC.
Crpykrypa Tabmuibl address
CromnoOerr Tun nagaeix OnucaHue
address id INTEGER VYuukanbabIl naeHTH(UKATOD apeca
address VARCHAR(100) Texkct aapeca
postal code VARCHAR(20) ITouTtoBbIii HHIAEKC
city id INTEGER Unentudukarop ropoga
phone VARCHAR(20) Homep Tenedona
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Tema 2.4. Ocnosnwvie onepamopol SOQL
dopma KOHTPOJIs/0LIEHOYHOE CPeICcTBO: TecTupoBaHue
Bomnpocsi/3ananus:
1. Hanummre SQL 3ampoc i MONMy4eHUs] BCeX NAHHBIX O COTPYOHHMKAx, paboTarouux B
Mara3zuHe Homep 1.

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

CrpyxTrypa Tabnuus! staff
Cronben; Tun nanupix Omnucanue
staff id INTEGER YnukanbHblii HAEHTUPHUKATOP COTPYIHUKA
first name VARCHAR(50) Mms cotpyaHuka
last name VARCHAR(50) ®amumnust coTpyIHIKa
store id INTEGER Unentudukarop marazuna
email VARCHAR(100) D3nexrpoHHas modra
active BOOLEAN Cratyc akTHBHOCTH
username VARCHAR(50) Jlorun
password VARCHAR(50) [Tapons
last update TIMESTAMP [lara nocienHero oOHOBICHHUS
2. Hamummre SQL 3ampoc s monydeHUss BCEX MaHHBIX O COTPyIAHUKax ¢ (pamunmeit
"benos".
Harmumure SQL 3ampoc ajis mosry4eHus BCeX TaHHBIX O COTpyAHUKax ¢ ¢hamunueii "bemnos".
Crpykrypa Tabmuib employees
CromnoOerr Tun nagaeix OnucaHue
employee id INTEGER YuaukansHbIM uieHTH(DHKATOP COTPYIHHUKA
first name VARCHAR(50) Ums corpynHuka
last name VARCHAR(50) ®amunus coTpyaHuKa
department VARCHAR(50) Otnen
position VARCHAR(50) JlomkHOCTB
salary DECIMAL(10,2) 3apmnara
hire date DATE Jlara npuema Ha paboty

Tema 2.5. Hopmanuzayus 6a3 oannHulx. Mexanuszmol UHOEKCUPOBAHUSL OAHHBIX.
dopMa KOHTPOJISI/OIICHOYHOE CpeacTBO: Hamnume KoHCIeKTa JISKITHi

Tema 2.6. Coeounenusa mabdauy (onepamop JOIN).Paboma c knowamu.
dopma KOHTPOJIs/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 yreepxkaeauii o FULL JOIN BepHbI?

1. Bo3Bparmiaer Bce 3anucu u3 00eux Tabuuil

2. JIns oTcyTCTBYIOUIMX COOTBETCTBUM 3anoHseT nojst NULL
3. OkBuBanenTeH UNION LEFT JOIN u RIGHT JOIN

4. He nognepxusaercs B MySQL

5. Paboraer mennennee yem INNER JOIN
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Tema 2.7. Oxonnvle ¢hyHxyuu

dopma KOHTPOJIs/0LIEHOYHOE CPeICcTBO: TecTupoBaHue

Bomnpocsi/3ananus:

1. Kakue U3 cinenyromux yTBepKIeHUNH 00 OKOHHBIX (PyHKIMAX BEepHBI?

1. OxoHHble (YHKIUU BBIMOMHSIOT BBIYUCICHUS HaJ HAOOPOM CTPOK, CBS3aHHBIX C TEKyIIEH
CTPOKOI1
2. OxoHHbIE QYHKIIUN 0053aTEIIBHO CBOPAYMBAIOT pe3yabTupytomue crtpoku kak GROUP BY
. OxoHHbIE PYHKLIUU MOTYT HCIIOIB30BaTh MOPSIOK CTPOK B paMKax OKHa
. OxoHHBIE PYHKITMH Bceraa TpeOyroT ucnoiab3oBanus KoHCTPYKIu OVER()
. OkoHHBIC (PYHKITMU HE MOTYT cofiepkaTh arperarabie GpyHkunn BHYTpu OVER()

2. Kakue u3 yrBepxaenuit o pynkmusx LAG() u LEAD() Bepubi?

[V, I SN OS]

. LAG() oOpamraercst K mpeapIayel CTPOKE B OKHE

. LEAD() oOpamraercs k cienyromeid CTpOKe B OKHE

. O6e dynkiuu Tpedytot ykazanuss ORDER BY 8 OVER()

. O6e GyHKIIMK MOTYT TOJTy4aTh 3HAYEHUS U3 CTOJIOIOB JPYTHX CTPOK
. LAG() u LEAD() paboTaroT TOJIBKO C YUCIOBBIMU JTaHHBIMH

Dn A~ W =

Pazoen 3. Ilpocmpancmeennvie oannvie u PostGLS
Koumponupyemvie M/IK: 11K-4.1 I[1K-4.2 [1K-4.3 [IK-4.4

Tema 3.1. Yemanosxa u akmusayust PostGIS
dopma KOHTPOJIIS/OIIEHOYHOE CpeacTBO: [IpoCcMOTp BBITTOTHEHHBIX paboOT

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

. MoxeT XpaHUTb JTI00bIe TEOMETPHUECKUE OOBEKTHI

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

. TpeOyeT sIBHOTO MPUBEACHNUS THIIOB JIJIsl KOHKPETHBIX Olepanuit

. Becerna umeer npoctpancTBeHHy0 npussizKy (SRID)

DA W =

2. Kakue QyHKINN UCTIONB3YIOTCS ISl CO3JJaHUs TE€OMETPUIECKUX 0OBEKTOB 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 =

Tema 3.3. Cucmemol koopounam. Ilpocmpancmeennvie onepamopul. Bekmopuwvie oannvle
dopMa KOHTPOJISI/OIICHOYHOE CpeacTBO: Hamnure KoHCIIeKTa JISKITHi

Tema 3.4. Ilpocmpancmeennvie OmHoueHUs
dopma KOHTPOJIs1/0LIEHOYHOE CPeICTBO: TecTupoBaHue
Bomnpocwi/3ananus:
1. Kakue u3 yrBepxaenuii o pynkmmu ST Contains BepHbI?

1. ST Contains(A, B) BozBpamaer TRUE ecnu B nomHocThIO BHYTpH A
2. I'pannna reomerpun B He 1oKHA KacaThCsl TPaHUIBI TEOMETPUN A
3. ST Contains(A, B) implies ST Within(B, A)

4. PaboTaet TOJIBKO ISl TIOJIUTOHOB
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5. He yuutsiBaet Z-xoopaunary npu padore ¢ 3D reomerpusimu
2. Kakue u3 yrBepxaenuit o pynkmuu ST Within BepHbI?
1. ST Within(A, B) Bo3Bpamaetr TRUE ecnu A nomHocThIo BHYTpH B
2. SBnsiercsa ooparHoit k ST Contains
3. I'paHHIIBI TEOMETPUIA MOTYT COMIPUKACATHCS
4. PaboTaet TOIBKO JJIsi TEOMETPHI C OAMHAKOBOM Pa3MEPHOCTHIO
5. Beerna Bo3Bpamaetr FALSE ecnu reometpun umerot pasasie SRID

Tema 3.5. Tononocuueckue onepayuu
®dopMa KOHTPOJISI/OIICHOYHOE CPeACTBO: TecTrupoBaHue
Bonpocsi/3ananus:
1. Kakue u3 yrBepxaeHuit o pyakuuu ST Union BepHbI?

. O6benunsieT ABe WK Oosee TeOMeTpUil B OIHY

. ST _Union(A, B) Bcerna Bo3BpamiaeT reOMeTpUIO TOTO JKe TUMa, 4To A u B
. Moxet ncnonb3oBarbes Kak arperarnas ¢pynkuus: ST Union(geom)

. YCcTpaHseT rpaHullbl MEKIY CMEKHBIMU TOJIMTOHAMU

. Bcerna BozBpamaer MULTI-Tun 115 reTepOreHHbIX KOJUIEKIUN

DA W =

2. Kakue u3 yrBepxaenuii o pynkiuu ST Difference Bepubi?
. ST Difference(A, B) Bo3BpamaeT 4acth reoMeTpun A, He nepecekaromnryiocs ¢ B
. Eciu B mosHOCTBIO COAEpKUT A, BO3BPAILIAET MYCTYIO TEOMETPHIO
. 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/OIIECHOYHOE CpeacTBO: Hamuure KoHCIIeKTa JISKITHi

Pa3zoen 4. Humezpayusa PostgreSQL/PostGIS u QGIS
Konmponupyemvie /K 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 BBITIOTHEHHBIX 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/0LIeHOYHOE cpeacTBO: [IpocMOTp BBIOTHEHHBIX paboOT

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

Tema 5.1. Opeanuzayus npocmpanHcmeeHHvix OaHHbIX 6 8eO-cpede. Cmanoapmsl U NOOX00bL.
dopMa KOHTPOJISI/OTIICHOYHOE CpeaCTBO: Hammume KoHCIIeKTa JTIeKITHi

Tema 5.2. Ilpomoxkonvr OGC 6 QGIS u PostGIS
®dopma KOHTPOJIS/OIIEHOYHOE CPpeacTBO: [IpocMOTp BBITTOTHEHHBIX paboOT

Tema 5.3. Omkpvimvie UCMOYHUKU NPOCMPAHCMBEHHBIX OAHHBIX
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dopma KOHTPOJISI/0LIEHOYHOE CPENICTBO: 3aluTa padoT

8. OueHo4YHBIC MaTepHAJIbI IPOMEKYTOYHOM aTTeCTALMHA

3 cemecmp, 3auem
Koumponupyemvie U/IK: 1IK-3.1 I[IK-4.1 I[IK-3.2 IIK-4.2 [IK-4.3 1IK-4.4
Bomnpocei/3ananus:

1. OnummuTe UCTOPHUIO PA3BUTHS PEISIIIMOHHBIX 0a3 TaHHBIX.

2. laiiTe onpeneneHne pesiliMOHHON anreOppl, IepeyucInuTe e€ OCHOBHBIC OIIEpPALIHH.

3. Oxapaxrepusyiite SQL kak s3bIK ynpaBieHHs AaHHbIMU. ONUIINTE CTPYKTYpY SI3blKa U
ero nogmuoxkecta: DDL, DML, DCL.

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

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

6. OnummTe OCHOBHBIC THINBI JAHHBIX, MoajaepxkuBaeMbie B PostgreSQL (uncioBsie,
TEKCTOBBIE, BpEMEHHBIC, IOTUUECKUE).

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

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

9. Onummre npouecc yCTaHOBKU U akTUBalMK pacmupenus PostGIS.

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

11. Oxapakrepu3yiite ocHoBHble (QyHKIUU PostGIS mns paGoTel ¢ mpocTpaHCTBEHHBIMU
JTAHHBIMU, pa3/IeJIUB UX Ha TPYIIIIbI:

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

Oynkiun u3Mepenuit u Beraucienuit: 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 onpeneneHue cUCTeEMaM KOOPAUHAT U IIPOCKIIHSIM.

13. OnummuTe CTPyKTYypy U Ha3HadeHue Tadmuiiel spatial ref sys B PostGIS.
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14. OnumuTe METOABI UMITOPTA U AKCTIOpTa NaHHBIX B PostgreSQL/PostGIS.

15. Onummre 3Tanbl OYUCTKM M HPeAoOpabOTKM JaHHBIX: paboTa € KOTUPOBKAMH,
dbopmaramu, 06paboOTKa MPOMYCKOB H OIIHOOK.

16. Packpoiite moHsaTHe OKOHHBIX (yHKIMA B PostgreSQL. OOwsicHUTE Ha3HAYCHUE
koHcTpykiuit OVER, PARTITION BY, ORDER BY.

17. Onummre nporniecc unTerpamuu PostgreSQL/PostGIS ¢ QGIS: HacTpoiiky mOAKIIOYEHUS
K 0a3e JaHHBIX, 3aTPY3Ky CIIOEB, pabOTy C MPOEKTaMHU.

18. PackpoiiTe BOSMOXXHOCTH TeMaTtnueckoi kaptorpaduu B QGIS: pabora co cTrisiMu ciios,
CO3J/1aHuE JIETeH]I.

19. OxapakrepusyiTe aJrOpuTMbl aBTOMATUYECKOTO CO3JIaHUS IIKaJd ISl TEMaTUYECKHUX
KapT: eCcTeCTBEHHbIe MHTepBabl (Jenks), paBHbIe MHTEpBaNIbI, KBaHTWIH. [IpuBeanTEe MPUMEPHI UX
MIPUMEHEHUS.

20. Onumure mpouecce NpuCOCANHCHUA CTaTUCTUUCCKUX NAaHHBIX K I'PaHUIlaM PCTrUOHOB Ha
OCHOBC IMPOCTPAHCTBCHHBIX OTHOILICHUH.

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

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

23. OnuimvTe Ha3HaYeHUE U BOBMOXKHOCTH MOAyJst pgRouting.
24. OxapakTepu3yiTe anropuTM mapmpytuzanuu pgr dijkstra (kpardaiiimmii myTh)

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

26. OOBsCHHTE TPOLIECC BHU3yaJM3alMM MOCTPOCHHBIX MapUIPyTOB 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. O6mwsicuauTe npouecc noakintoueHus kK WMS/WMTS-cepsucam B QGIS.

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

9. MatepuaJIbHO-TEXHHUYECKOE H Y4eOHO-MeTOANMYeCKoe ofecrevyeHue TUCIHIINHBI
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9.1. IlepeyeHb OCHOBHOM M JOMOJHHUTEIbHON Y4eOHOH TUTEPaTypPbI

Ocnognas numepamypa

1. bypuesa E. B. ba3sl nannbix: yueOHoe nmocobue: yuebnoe nocodue / E. B. Bypuesa, U. I1. Pak,
A. B. IInarenkus. - ba3pl manubpix - TamOoB: TaMOOBCKMii TOCYIAapCTBEHHBIH TEXHHYECKUH
yauBepcuret, ObC ACB, 2023. - 80 c. - 978-5-8265-2650-7. - Tekct: anexrponusrii. / [PR SMART:
[caiiT]. - URL: https://www.iprbookshop.ru/141031.html (mara oGpamenus: 16.03.2025). - Pexum
JOCTYTIA: TI0 TIOAMTUCKE

2. Kapa-Ymanos B. I0. SQL - s3bIk pensiiiMoHHBIX 0a3 MaHHBIX: yuyeOHOE mocoOue: ydeOHoe
nocobue / B. 0. Kapa-YmanoB. - SQL - s3bIk pensumoHHBIX 0a3 maHHbBIX - EkarepunOypr:
VYpansckuii penepanbubiii yauBepcuret, 9bC ACB, 2016. - 156 c. - 978-5-7996-1622-9. - Tekcr:
anektpoHHbil. // IPR SMART: [caiir]. - URL: https://www.iprbookshop.ru/68419.html (nara
obpamenust: 16.03.2025). - PexxuM goctyna: mo noAmucKe

3. I'puropeeB 1O. A. Pemsiumonnsie 6a3pl gaHHbIX W cucteMbl NoSQL: yuebHoe mocobue:
yueonoe mocodue / FO. A. I'puropees, A. JI. I[lnyrenko, O. YO. [InyxuukoBa. - Pensunonasie 6a3bl
nanHbIX ¥ cucteMbl NoSQL - BrnarosenieHck: AMypckuil rocynapcTBeHHbIN yHUBepeuteT, 2018. -
425 c. - 978-5-93493-308-2. - Texkct: onektponHsii. // IPR SMART: [caiit]. - URL:
https://www.iprbookshop.ru/103912.html (mara obpamenus: 16.03.2025). - Pexxum noctyna: 1o
MOATHCKE

Jlononnumenvuas numepamypa

1. HamecroukoB A. M. ba3el pgansbix. Ilpaktuueckuit kypc. B 2 wactax. U.1.
OOBbeKTHO-peNIMOHHBIe 0a3bl JaHHbIX Ha mpumepe PostgreSQL 9.5: ydyeOHoe mocobue: yueOHOe
nocobue / A. M. HamectHukoB, A. A. ®ununmoB. - ba3el nanneix. [Ipaktudeckuii kypc. B 2 gactsax.
U.1. OObexkTHO-peNsIMOHHBIE 0a3bl NaHHBIX Ha mpumepe PostgreSQL 9.5 - VnbsHOBCK:
VABAHOBCKHI rOCyIapCTBEHHBIN TeXHUYECKU yHUBepcureT, 2017. - 113 c. - 978-5-9795-1743-8. -
Texct: snexkrponusiid. / IPR SMART: [caiit]. - URL: https://www.iprbookshop.ru/106085.html
(mara obpamenust: 16.03.2025). - Pexxum nocTyma: 1mo moanucke

2. Ononenko I'. A. ba3wl mansbIx: yueOHOe mocodue: yuebnoe mocobue / I. A. Ononenko, H. A.
Buxops. - ba3pl nmannbeix - Tomck: ToMcCkHil TroCygapCTBEHHBIM apXUTEKTYPHO-CTPOUTEIbHBIN
yuuBepcutet, ObC ACB, 2019. - 104 c. - 978-5-93057-908-6. - Tekct: amekrponHbIid. // IPR
SMART: [caiit]. - URL: https://www.iprbookshop.ru/117070.html (nata o6pamenus: 16.03.2025). -
Pexxum goctyna: mo noanucke

3. Kysnenor C. /I. BBenenue B pensiiiuoHHBIC 0a3bl JaHHBIX: yueOHOE MocoOue: ydeOHOe
mocoome / C. JI. KysHemoB. - BBemeHwe B pensuuoHHbIE 0a3bl JaHHBIX - MocCKBa:
Nutepuer-Yausepcuter Mudpopmannonusix Texnomornit (MHTYUT), A Ilu Ap Menua, 2025. -
247 c. - 978-5-4497-0902-8. - Texkct: onektponHwlii. // IPR SMART: [caiit]. - URL:
https://www.iprbookshop.ru/146337.html (mara o6pamenus: 16.03.2025). - Pexxum mocrymna: 1o
MOJIITUCKE

4. Bacunsea M. A. MudopmanmonHoe oOecriedeHrne cuUCTeM yrpasieHus. lIpoektupoBaHue
0a3pl JaHHBIX C 3aJaHUAMU: YUeOHHK U1 By30B: y4eOHMK Juisi By30B / M. A. BacumbseBa, K. M.
@unumuenxo, E. I1. banakuna. - Cankr-IlerepOypr: Jlans, 2023. - 200 c. - 978-5-507-46530-9. -
Tekcr: AJIEKTPOHHBIN. /! N3narenbcTBO Jlanb: [caitT]. - URL:
https://e.lanbook.com/img/cover/book/339740.jpg (mara oOpamenus: 16.03.2025). - Pexum
JOCTYyTA: TI0 TOATHICKE

5. Bonk B. K. ba3el npannsix. IIpoekTtupoBaHue, NporpaMMHUpPOBAHHUE, YMOpPABICHUE W
aIMUHUCTPUPOBAHKE: YUEOHUK ISl By30B: yueOHUK 1ys By3oB / B. K. Bomk. - 4-e uzn., crep. -
Cankr-IletepOypr: Jlans, 2023. - 244 c. - 978-5-507-47243-7. - TekcT: SICKTPOHHBIA. //
WNznarensctBo Jlamp: [caiit]. - URL: https://e.lanbook.com/img/cover/book/346439.jpg (mara
obpamenust: 16.03.2025). - Pexxum nocTyrma: 1mo moamnmcke
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6. Mamennu P. O. Bonpmme manuasie 1 NoSQL 6a3bl gaHHBIX: y4eOHOE TOCOOHE 7Sl BY30B:
yaebHoe nocobue ais By30B / P. . Mamemnu, T. b. Kaznaxmenos. - Cankr-IlerepOypr: Jlans, 2024.
- 92 c. - 978-5-507-49873-4. - Texct: snexTpoHHbId. // W3marenbctBo Jlawp: [caifr]. - URL:
https://e.lanbook.com/img/cover/book/434051.jpg (mara oOpamenus: 16.03.2025). - Pexum
JOCTYTIA: TI0 TIOAMTUCKE

7. Toxmakos I I1. ba3bl JaHHBIX: MOAEIN U CTPYKTYPHI JaHHBIX, sA3bIK SQL, nmporpammupoBaHue
0a3 maHHBIX: yueOHOe mocobue: yueOHoe mocobue / I I1. TokmakoB. - ba3bl JaHHBIX: MOIETH U
CTPYKTYpBI JaHHBIX, s3Ik SQL, mporpammupoBaHue 0a3 NaHHBIX - YJIbSHOBCK: YJIbSHOBCKHUI
rOCyAapCTBEHHBIH TeXHU4YecKuil yHuBepcuter, 2021. - 362 c. - 978-5-9795-2184-8. - Tekcr:
snektpoHHbiil. // IPR SMART: [caiit]. - URL: https://www.iprbookshop.ru/121263.html (nara
obpamienus: 16.03.2025). - Pexum noctymna: o NOANUCKE

8. baspl gaHHBIX: yueOHOE MOcOOMe I 00yJaronuXxcs 1Mo HampasieHuto moarotroBku 09.03.03
«TpUKITaiHas HHHOPMATHKa»: yueOHOe TTocoOue il 00yJaronuxcs Mo HampaBICHUIO MOITOTOBKU
09.03.03 «mpuxmnannas uadopmaruka» / cocraputenu: T. XK. bazapxkanosa, O. A. 'apmaesa, A. 0.
XanraxaeB. - ba3el gaHHbIX - VYnaH-Yim3: bypsiTckas rocynapcTBEHHasi CEIbCKOXO3SMCTBEHHAs
akagemus uM. B.P. ®wmmnmnosa, 2022. - 84 c. - 2227-8397. - Tekcr: snexrponssiid. // IPR SMART:
[caiiT]. - URL: https://www.iprbookshop.ru/125200.html (mara obpamenus: 16.03.2025). - Pexxum
J0CTyTa: 1O TMOAMKICKE

9. Craceimma B. M. Basel mansbix. Jlekmuu mo kypcy. B 4 gactax. Y.1: yyebnoe mocolwue:
yuebnoe nmocooue / B. M. Craceimun, T. JI. Craceimuna. - basel ganusix. Jleknuu mno kypcey. B 4
gacTsax. Y.1 - HoBocubupck: HoBocubupckuii rocynapcTBeHHBIN TEXHUYECKUA yHUBEpcUTeT, 2021. -
79 c. - 978-5-7782-4544-0 (u.1), 978-5-7782-4543-3. - Tekct: anexTpoHHbId. // IPR SMART: [caiit].
- URL: https://www.iprbookshop.ru/126545.html (nata obpamenus: 16.03.2025). - Pexxum nocryna:
IO TOJTKUCKE

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

IIpogheccuonanvruvie 6azvi danuvix
He ucnonb3yrores.

Pecypcor « Unmeprnem»

1. https://www.iprbookshop.ru/ - Dnexrponno-6ubnnoreunas cuctema IPR SMART

2. https://lms.miigaik.ru/ - CJO MUUT'AuK

3. https://rosstat.gov.ru/ - ®enepanbHas ciry>k0a roCyIapCTBEHHON CTaTUCTUKU

4. https://programforyou.ru/block-diagram-redactor - Pemakrop Gok-cxem

5. https://gis-lab.info/ - GIS-Lab.info — pyccKos3bIYHBIE HEKOMMEPUYECKUN BEO-TIPOEKT H
cooOmiecTBo, MOCBAMEHHOE pabore ¢ reorpadguyeckuMu WHPOPMALMOHHBIMUA CHCTEMAMU H
JaHHBIMU AMCTAHIIMOHHOTO 30HAMPOBAHUS 36MHOM MMOBEPXHOCTH

9.3. IIporpamMHoe oGecnieyeHe U MH(POPMALIMOHHO-CIIPABOYHBIE CHCTEMbI, HCIIOJIb3yeMble
MPH OCYLIEeCTBJICHHH 00Pa30BaTeIbHOIO NMpoLecca Mo JUCHUIIINHE

Ilepeuens npoepammHozo obecneyeHus
(0bHOBNIeHUe NPOU3BOOUMCS NO Mepe NOABNIeHUs HOBbIX 8EPCULL NPOSPAMMbL)

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

Ilepeuens uHghopmayuoHHO-CRPABOUHBIX CUCEM
(0OHOBIeHUE BLINONHAENICS €XHCEHEDENbHO)

He ucnonb3yercsi.
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9.4. O6opynoBaHue U TEXHHYECKHE CPeACTBA 00yUeHH s

KomnbrorepHsbIii Kitacc
Mapkepnas gocka - 0 mr.
MoHo010K - 16 mT.
[TpoekTtop - 1 mT.

10. MeTonuyeckue yKazaHusi 10 OCBOCHHMIO IMCIUIIMHBI (MOXYJIA)

C nenplo yCHENnTtHOTO OCBOCHMsSI NUCIMIUIMHBI «YNpaBiIeHUE MaHHBIMH» CTYJACHTaM HEOOXOIUMO
CHUCTEMAaTHYE€CKHA BBITIOJNHATH JOMAIIHUE 3aJlaHus B COOTBETCTBHH C TE€MaMH, MPEICTaBICHHBIMHU
MpEnoaBaTeieM Ha JICKITMOHHBIX M MPAKTHYCCKUX 3aHATHAX. [ 3¢ GheKTHBHOTO BBIMOTHEHUS
3aIaHA  PEKOMEHIYeTCSl HCIIOIbh30BaTh YYCOHO-METOIUYECKHE MaTePHANIbl, COOTBETCTBYIOIIHE
n3ydaemoil Temaruke. CamocrtosTenpHass padoTa CTYAEHTOB OPTraHU3yeTCs W PEryaupyercs
METOIMYECKUMHU PEKOMEHIAIUSAMHU TI0 TUCIUIIINHE, a TAK)Ke METOIUYECKUMHU PEKOMEHIAITUSIMHU TI0
OpraHU3aIMH CAaMOCTOSATEILHON paOOThl, IPUHITHIMA B YHUBEPCUTETE:

CamocrosiTenbHast paboTa CTYIEHTOB OMTUCHIBACTCS M PETYTUPYETCS:
- MeTtoaudyeckuMHu peKOMEHAAIUSAMU 110 TUCIUIUINHE;
- MeTtonuyeckuMi PEKOMEHIAIMSIMHU 10 OpraHU3aIMKH CaMOCTOSTEIHHOM pPabOThI CTYIACHTOB
MUUTAuK;

Onucanue 603modxcrnocmeit uzyuenusn oucyuniaunvl auyamu ¢ OB3 u unsanuoamu

[Tpu HEOOXOMUMOCTH OOYUYCHHSI CTYICHTOB-UHBAIH/IOB U JIUI C OTPAHUYCHHBIMH BO3MOXXHOCTSIMHU
3M0POBBSl  AyJANTOPHBIC 3aHATHS MOTYT OBITh 3aMEHEHBl WJIM JIONMOJHEHBl HM3yYEeHUEM
MOJTHOTEKCTOBBIX ~ JIEKIMW, MPE3CHTAlUWUi, BHAECO- M  aAyOAUOMATEPUATIOB B  JJIEKTPOHHOU
uHpopmanmonHo-oOpazoBarenbHoit cpene (QUOC) ynuBepcureta. MHAMBHIyadbHBIC 3adaHUSA
MOAOMPAIOTCS B QIalITUPOBAHHBIX K OTPAHUYCHUSIM 3I0pOBbs (hopMax (MUCBMEHHO WJIH yCTHO, B
¢dbopme mpeseHTanuii). Beibop MeTonoB oOydeHHs 3aBHCHT OT MX TOCTYIHOCTH IJii MHBAIUIOB U
JIUI C OTPAaHUYEHHBIMH BO3MOXKHOCTSIMU 3/10POBbSI.

Paboyas mporpamma AMCHUIUIMHBI I WHBATUAOB U JUI] C OTPAHUYCHHBIMU BO3MOXKHOCTSIMH
30POBBS pa3pabaThIBaeTCs WHANBUAYATHHO C YI€TOM O0COOCHHOCTEH NMCHUXO()U3NIECKOTO pa3BUTHS,
WHIANBUIYATbHBIX BOSMOKHOCTEH U COCTOSHUS 37J0POBBS TAKUX 00yUYaIOLTUXCS.
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