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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 (23.01.2023, Ne 8
(baxysprer YY4EHOTO COBETa
¢axynbTera
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10. MeToauveckue yka3aHus IO OCBOCHHIO JUCITUTUTMHBI (MOJTYJIS)
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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;
- 3HaKOMCTBO CO CpeACTBaMU pabOThI C MPOCTPAHCTBEHHBIMH TaHHBIMU (PostGIS);
- OcBoeHuUE Npo1eccOB 0OPaOOTKH U MHTETPALIH TPOCTPAHCTBEHHBIX M TAOJMUYHBIX TAHHBIX.

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

Komnemenyuu, unouxamopul u pesynvmameol 00y4eHus.

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

[1K-4.1 BeimonHseT TEXHOJIOTHYECKHE OTepaliuii mo coopy, cucTeMaTu3anuu nHpopmauu
3Hamo:
[MIK-4.1/385 TIpUHUOWIIOB OpraHU3alldid W XpaHEHHUS JaHHBIX B PEISIUOHHBIX U
npoctpaHcTBeHHbIX CYDB/I.
Ymemns:
[1K-4.1/YM5 BeIOTHATE oneparyy 1o 3arpy3Ke JTaHHBIX U3 Pa3IuYHBIX UCTOYHUKOB U

dopmaroB, coszmaBaTb M MOAMGMUUIMPOBATH  CTPYKTYPY  PEISLMOHHBIX U
MPOCTPAHCTBEHHBIX 0a3 JaHHBIX

Braoems:

[1K-4.1/HBS HaBplkamMu oOpraHu3alMd JaHHBIX B COOTBETCTBHU C PEISIIITMOHHOU
MOJIENBIO.

[T1K-4.2 BpInonHSAET TEXHOJIOTUYECKUE ONEPAIUU 110 aHAIU3Y, TOJTOTOBKE U MPEI0CTABICHUIO
nHpopmarun
3nams:
[1K-4.2/365 Onepanuu pensiimoHHOW anreOpbl U ux peanu3anus B SQL (coemunenus,
arperarus).
Ymemu:
[1K-4.2/YM5 BbINOAHATE HPOCTPAHCTBEHHBIM aHAIN3 C HCIOJB30BAaHHEM OIEpaluit
SQL: onpeneneHue OTHOIIEHUH MEXIy OOBEKTaMH, BBIYHCICHHUE PACCTOSHUM,
UIOIIa/Ied, MOCTpoeHue OyPEepHBIX 30H
Braoemy:
[1K-4.2/HB5 MerogaMu pacueTa M UHTEPIpETAlMU MPOCTPAHCTBEHHBIX IOKa3aTeien
(MJIOTHOCTB, 30HBI JIOCTYMHOCTH) C HCIOJb30BAaHHMEM TEXHOJOTHHAHAIN3a JaHHBIX
cpenctBamu SQL u PostGIS.

[1K-4.3 BBITIONHAET TEXHOJIOTMYECKUE OIepaluu Mo WH(OOPMAIIMOHHOMY B3aUMOJICHCTBHIO,
0 MOAJEPKKE IPUHATHS YIPABICHUECKUX PEIIeHUIN

3name:

[1K-4.3/363 [IpuHIUIIOB TTOCTPOCHHUS M BU3yaJM3allud MPOCTPAHCTBEHHBIX JAaHHBIX B
QGIS
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Yuems:

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

Brnaoemw.:

[MIK-4.3/HB3 MetomamMu BH3yadH3alliil MPOCTPAHCTBEHHBIX MAHHBIX IS MOJIACPKKU
MPUHSATHUS YIPABICHUECKUX PELICHUN

[1K-4.4 BpIOmHSET TEXHOJOTHYECKHE OIEpali IO MOIJACpKaHUI PabOTOCIOCOOHOCTH
reoMH(pOPMAIIIOHHBIX CUCTEM U MX KapTorpapuuecKux MoJCUCTeM

3name:

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

Ymems:

[1K-4.4/YMm3 Co3nmaBath U MOJIEPKUBATH MPOCTPAHCTBEHHBIE WHIEKCHI ISl YCKOPEHUS
paboTHI 3aITPOCOB

Braoems:

[IK-4.4/HB3 TexHomorusMu MPOCTPAHCTBEHHON WHACKCAIIMM ¥ ONTHUMH3AINH U
HABBIKAMH 00€CTICYEHUS IEIOCTHOCTH U COTTIACOBAHHOCTH MPOCTPAHCTBEHHBIX TaHHBIX.

IIK-15 Crniocoben pa3pabarbIBaTh IIPOEKTHYIO IIPOAYKIIHIO o pe3ynbraTam
WH)KEHEPHO-TEXHUYECKOTO IIPOCKTUPOBAHHUS

ITK-15.1 Pa3pabarbeiBaeT 1 opopmMIiIsieT IPOSKTHBIC PEIICHHS
3Hamo:

[K-15.1/382 IIpuHIUIIOB TPOSKTUPOBAHUS PESAILMOHHBIX 0a3 JaHHBIX (HOpMalIU3alus,
KJIIOUH, OTPAHUYECHHUS).

Ymems:

[TK-15.1/YM2 Pa3zpabarbiBaTh JIOTHUECKYI0 W (DU3UYECKYIO MOJAEIb 0a3bl JAaHHBIX MO
KOHKPETHYIO 3a/1a4y.
Braoems:

[IK-15.1/HB2 MertoaukamMu MPOEKTUPOBAHMS PEJSIMOHHBIX M MPOCTPAHCTBEHHBIX 0a3
JTAaHHBIX.

[IK-15.2 MogenupyeT [isi TPOEKTHBIX TeNed W JUisi OOOCHOBaHHS HAIS)KHOCTH H
0e30macHOCTH OOBEKTOB

3namo:

[IK-15.2/382 MeTonoB NpOCTPAaHCTBEHHOTO aHaju3a U MozenupoBaHus B PostGIS
(OydepHbIii aHAN3, TIEpeCEUEHUs, OObESIMHECHHUS).

Ymemo:

[IK-15.2/¥Ym2  Tlpumenstes ¢ynkmuun  PostGIS  nns  MomenupoBaHus  ClieHapUeEB
(mammpumep, 30Ha BiusiHUS ¢ momotisio ST Buffer).

Braoemy:

[IK-15.2/HB2  BnageHue  TEXHOJOTMSMHU  MPOCTPAHCTBEHHOTO U CETEBOTO
mozaenupoBanus B cpeze PostGIS/pgRouting

[1K-15.3 CornacoBbIBaeT U NPEICTABISAET MPOCKTHYIO MPOAYKIUIO
3nams:

[1K-15.3/3u2 TIpuHIMNOB BU3yaIH3alliy JAaHHBIX U TEMAaTHYECKOTO KapTorpadupoBaHUs
B QGIS
Ymems:
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[IK-15.3/YMm2 [lpenctaBnsiTh NPOEKTHBIE PEIICHUS B BUJE KapT, CXEM M aHATTUTHUYECKUX
CIIPABOK.
Braoemy:

[1K-15.3/HB2 HaBbikamu mpe3eHTAllMd TPOCKTHOW MPOAYKIIMA C HCIOIb30BaHUEM
' C-texnonoruii (QGIS).

ITK-16 CriocobeH pa3pabaTeiBaTh MPOEKTHI CO3MaHMsI (OTOTPAMMETPUUECKON TTPOAYKITUN

[TK-16.1 Pa3pabarbiBaeT mpoeKThl co3aaHus (HOTOrpaMMETPUIECKON MPOTYKIIUH
3namo:
[IK-16.1/3u5 IIpuHUOUNOB XpaHEHUs W YNpaBlICHUS pPACTPOBBIMU JTaHHBIMH B
PostgreSQL (tumt RASTER, raster2pgsql).
Ymemo:

[IK-16.1/YM5 VYMeHue oOpraHuW30BBIBaTH XpaHEHHE OOJBIIUX MAaCCHBOB PaCTPOBBIX
naaabix B CYB/I.

Braoems:

[IK-16.1/HBS Bnanenue HaBbIKAMH MHTETPAllMU PA3HOPOAHBIX MPOCTPAHCTBEHHBIX
JaHHBIX B paMKax OJHOIO MPOEKTa

3. MecTo aucuMiuinHbl B cTpykrype OIl

HMucrummmaa  (moxyns) b1.B.04.J1B.04.02  «IIpoextupoBanne 06a3 JaHHBIX» OTHOCHTCS K
bopmupyemoil yyacTHUKaMH 00pa30BaTeIbHBIX OTHOLICHUM YacTu o0pa3oBaTeIbHON MpOrpaMmbl U
n3ydaeTcs B cemecTpe(ax): 5.

B nmpouecce wu3yueHHMs AWCHUIUIMHBI CTYIEHT TOTOBHUTCS K PpEIICHUIO THUIOB  3ajad
npodecCHOHAIBHOW  AeaTenbHOCTH, mnpenycMmorpeHHbix @DI'OC BO wu  obpasoBarenbHON
IIPOrpaMMON.

4. O6beM qMCUMIJIMHBI (MOYJIs1) M BUABI Y4eOHOH padoThI
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=
5 cemecTp 108 | 3 |34 | 17 | 57 3auer
Bcero 108 | 3 34 | 17 | 57

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

C

bIC 3aHATHUSA
JbHas paboTa
bIC PE3YJILTATHI
:00THECCHHBIE

11 OCBOCHUS

I€ 3aHATUA

HaumenoBanue pazaena, TeMbl

a
%
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B 2| & |25 x3
o o | E Q9 |[E5 a8
AERERERERE
2 | S |2 |3 |ECLE
Pasnen 1. OcHoBBbI 4 2| TIK-4.3
PeNSIIUOHHBIX 023 JTAHHBIX [1K-4.4
Tema 1.1. Brenenue B 6a3sl 4 2| IK-15.2
naHHbIX. ctopus pa3sutus bJ]
Pasnen 2. OcHOBBI 32| 12 16| IIK-4.1
pesSIUOHHOI ajre0psbl. S3bIK [1K-4.2
SQL. [1K-4.3
Tema 2.1. Pensuuonnas anreGpa 8 2 4| 1IK-15.1
Tema 2.2. Tunel JaHHLIX B 4 2 2
PostgreSQL
Tema 2.3. Ctpyktypa SQL 4 2 2
Tema 2.4. OcHOBHBIE OIEPATOPHI 4 2 2
SQL
Tema 2.5. Hopmanu3zanus 6a3 4 2
JTaHHHBIX. MeXaHU3MBI
WHCKCUPOBAHUS TAHHBIX.
Tema 2.6. CoequHeHns TaOINLI 4 2 2
(omepatop JOIN).Pa6ora ¢
KITIOYaMHU.
Tema 2.7. OxoHHBIE (DYHKIUU 4 2 2
Pasnen 3. IIpocTpancTBeHHBIE 32| 12 16| IIK-4.1
nanHbie U PostGIS [1K-4.2
Tema 3.1. YcTaHOBKA M aKTHUBALHS 4 2 2| TIK-4.3
PostGIS 11K-4.4
Tema 3.2. ['eomeTpuueckre TUIIBI 4 2 2| HK-15.1
JAHHBIX [1K-15.2
Tema 3.3. CucteMbl KOOPJIUHAT. 8 2 4
[IpocTpaHCTBEHHBIE ONIEPATOPHI.
BekTopHble naHHbIE
Tema 3.4. [IpocTpancTBEHHBIE 4 2 2
OTHOIIICHUS
Tema 3.5. Tononoruueckue 4 2 2
oTieparyu
Tema 3.6. Opranu3zanus paboTsl ¢ 8 2 4
pacTpoBBIMU JaHHBIMU B B/
Pa3nen 4. Uaterpanus 22 6 14| IIK-4.1
PostgreSQL/PostGIS u QGIS [1K-4.2
Tema 4.1. TlonkmodeHue 41 2 2| MK-4.3
PostgreSQL/PostGIS B QGIS IK-4.4
Tema 4.2. Temaruueckas 14 2 10| TIK-15.1
kaprorpagpus B QGIS [K-15.2
Tema 4.3. Pacuér 4l 2 2| LIK-15.3
MPOCTPAHCTBEHHBIX MMOKA3aTeIeH I1K-16.1
Pa3gen 5. l'eounpopmanmonnsie | 18 4 9| IIK-4.1
CTAaHJAPTHI U OTKPHITHIE [1IK-4.2
HCTOYHUKH [1K-4.3
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Tema 5.1. Opranusanus 4 2 2| 1IK-4.4
MIPOCTPAHCTBEHHBIX JIaHHBIX B
BeO-cpene. CtanmapTel U
MIOZIXO/IBI.

Tema 5.2. [Iporokonsr OGC B 4 2 2
QGIS u PostGIS
Tema 5.3. OTKpBITbIE HICTOUHUKH 10 2 3 5
MIPOCTPAHCTBEHHBIX JaHHBIX

Hroro 108| 34| 17| 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.

Texyuuii KOHTPOJIb

Bun (hopma) koHTpOIIs

Hannune xoHcekTa €Ki

Pa3zoen 2. Ocnoswl penrayuonnoii anzeopul. Azvik SQL.

Tema 2.1. Pensayuonnasn ancebpa

PaccmarpuBaloTcsi OCHOBHBIE OTepaly PEISIMOHHOMN anreOphl: BEIOOPKA, MPOEKIHS, O0bEAUHEHHE,
nepeceveHue, pa3sHoCTh, COEIMHEHNE U JISIEHUE; UX poiib B (hopmupoBanun SQL-3ampocos.

Texymui KOHTPOJIb

Bun (hopma) konTpOss

TectupoBanue

Tema 2.2. Tunwt oannvix 6 PostgreSQOL

OnuceiBalOTCS OCHOBHBIC KAaTErOpWM JTaHHBIX: YHUCIOBBIE (integer, numeric), TeKCTOBbIe (varchar,
text), Bpemennble (date, timestamp), noruueckue (boolean). PaccmarpuBaioTcsi 0COOEHHOCTH UX
WCIIONB30BAHUS M XPAHCHUS.

Texyuuii KOHTPOJIb

Bun (hopma) koHTpOIIS

TecTtupoBanue

Tema 2.3. Cmpyxkmypa SQOL

PackpsiBaroTcst ocHoBHBIE cTpYKTYphl SQL: DDL (onpeaenenne nannpix), DML (ManumynupoBaHue
nanuaeiMu), DCL (ynpasnenne moctynom). O6cyxmaaercs ctpykrypa SQL-koman.

Texyuuii KOHTPOJIb

Bun (hopma) koHTpOIIS

TecTtupoBanue
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Tema 2.4. Ocnosnwvie onepamopol SOQL

Nzyuarorca wimoueBsie onepatopbl: SELECT, INSERT, UPDATE, DELETE. PaccmarpuBarorcs
MIPUMEpPHI UX UCTIONb30BAaHUS I BHIOOPKH, 100aBIECHUS, U3MEHEHUS U yIaJIeHUS TaHHBIX.

Texyuuii KOHTPOJIb

Bun (hopma) koHTpOIIS

TecTtupoBanue

Tema 2.5. Hopmanuzayus 6a3 oannnwvix. Mexanuzmvl uHOeKCUpo8anusi OAHHbIX.

Nzyuatorcss ocHoBHBIE ¢dopmbl Hopmanu3anuu (1H®, 2H®, 3H®), noHsarue u30BITOUHOCTH H
aHoMaymii oOHOBieHMs. PaccmarpuBatorcs tumbl nHAEKCOB PostgreSQL (B-tree, GiST, GIN), ux
Ha3HAYCHHE U BIUSHHUE HA MPOU3BOIUTEILHOCTb.

Texymui KOHTPOJIb

Bun (hopma) konTpoms

Hannune xoHcexkTa €Ki

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

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

Texymui KOHTPOJIb

Bun (hopma) konTpoms

TectupoBanue

Tema 2.7. Oxonnvie ¢hynxyuu

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 PostGLS

Tema 3.1. Yemanosxka u akmusayust PostGIS

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

Texyuuii KOHTPOJIb

Bun (hopma) koHTpOIIS

[IpocMOTp BBIIOTHEHHBIX pabOT

Tema 3.2. ['eomempuueckue munvi OGHHbIX

Omnuceiatorcs Tunsl POINT, LINESTRING, POLYGON, MULTIPOINT, MULTILINESTRING,
MULTIPOLYGON, ux cTpykTypa U IpakTU4e€CKO€ TPUMEHECHHE.
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Texymuii KOHTPOJIb

Bun (popma) konTpoms

TectupoBanue

Tema 3.3. Cucmemol koopounam. Ilpocmpancmeennvie onepamopul. Bekmopmwvie oanuvle

PaccmarpuBatorcsi reorpaduueckre U NMPOCKIHMOHHBIE CHUCTEMbl KOOPAMHAT, WX HICHTU(UKAIHS
yepe3 SRID u npuHIunbl npeodpazoBaHus Mexxay HUMU ¢ niomouibio pyakmmu ST Transform ms
KOPPEKTHOTO IPOCTPAHCTBEHHOI'O aHajlu3a W BHU3yanu3alMu. OIUCBIBAIOTCSI OCHOBHBIE THUIIBI
BEKTOPHBIX JaHHBIX (TOYKM, JMHHUM, IOJIUTOHBI) U UX CTPYKTypa B KOHTEKCTE MOAEIMPOBAHUS
reorpadguueckux 0ObEKTOB, a TAK)KE METO/IbI UX XpaHEeHHUs1, HHAeKcanuu 1 3arnpocoB B CYB/I.

Texymui KOHTPOJIb

Bun (hopma) konTpoOms

Hannune xoHcekTa I1eKIUNi

Tema 3.4. Ilpocmpancmeenuvle OmHOUEHUS

Wzyuatorcst ¢ynxmumu ST Intersects, ST Within, ST Contains, ST Touches, ST DWithin nmus
aHaJIM3a B3aUMHOT'O PaCIIONIOKEHUS 0ObEKTOB.

Texymui KOHTPOJIb

Bun (hopma) konTpoOms

TectupoBanue

Tema 3.5. Tononocuueckue onepayuu

Nzyuarorcss ¢ynkuuu ST Union, ST Collect, ST Intersection, ST Difference mis ananuza u
00beAMHEHUS IPOCTPAHCTBEHHBIX O0OBEKTOB.

Texymui KOHTPOJIb

Bun (hopma) konTpoOms

TectupoBanue

Tema 3.6. Opeanuzayus pabomel ¢ pacmposvimu OaHHbiMU 6 BJ]

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

Texymuii KOHTPOJIb

Bun (hopma) konTpoms

Hannune xoHcekTa JeKIUNi

Pazoen 4. Humezpayusa PostgreSQL/PostGIS u QGIS

Tema 4.1. Iooxmouenue PostgreSQL/PostGIS ¢ QGIS

OmnuceIBaeTCs MPOIECC HACTPOWKH COCAMHEHHS, BBIOOp 0aspl M TabmuIil, paboTa CO CIOSIMU U
CTHIISIMH.

Texyuuii KOHTPOJIb

Bun (hopma) koHTpOIIS

[IpocMOTp BBIIOTHEHHBIX pabOT
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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

[IpuBoasATCs mpuMeEphbl BBIYUCICHUN IUIOTHOCTH HACEJIEHUS, OTHOIICHUS IUIOIIAJIeH, PacCTOSTHUN
MEXTy OObEKTaMHU.

Texyuuii KOHTPOJIb

Bun (hopma) koHTpOIIS

[IpocMOTp BBIIOTHEHHBIX pabOT

Pa3zoen 5. I'eoungpopmayuonnvie cmanoapmeol u OMKpPvIMble UCMOYHUKU

Tema 5.1. Opeanuzayus npocmpanHcmeeHHbix OaHHbIX 6 8eO-cpede. Cmanoapmsl U NOOX00bL.

Nzyuarores nenmn u ponb OGC, ocHoBHble cnemmdurammun (WMS, WES, WCS, WMTS) u ux
3Ha4YeHHE B 0OMEHE Te0JaHHBIMH.

Texymui KOHTPOJIb

Bun (hopma) konTpoOms

Hannune xoHcekTa JeKIUN

Tema 5.2. Ilpomoxoner OGC 6 QGIS u PostGIS

[Tokazano, kak noxakaodatb WMS/WMTS-cepBucsl, pabotars ¢ opmaraMu 0OMeHa, UCIIOIb30BATh
MIPOCTPAHCTBEHHBIE BEO-CITYKOBI.

Texymui KOHTPOJIb

Bun (hopma) konTpoOms

ITpocMOTp BBITIOHEHHBIX paboT

Tema 5.3. Omkpvimvie UCMOYHUKU NPOCMPAHCMBEHHBIX OAHHBIX

IIpuBogsaTcs mpumepsl noakmoueHuil k OTKpeITbiIM WMS, WMTS, WEFS, WCS-cepBucam u
PEKOMEHJIAINHU TI0 BBIOOPY UCTOYHUKOB JTAaHHBIX.

Texymuii KOHTPOJIb

Bun (hopma) konTpoms

3amura pador

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

Ilpomesxcymounas ammecmayus. 3auem, 5 cemecmp.

7. OnleHOYHbIE MATEePUAJIbI TEKYLIEr0 KOHTPOJIA

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

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

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

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

Bonpocsi/3ananus:

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

C={l1,2}

Kakue u3 crnenyromux yTBepKIACHUM SBISIOTCS BEPHBIMU?

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

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

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

. MuoxectBo C He ABIIsIETCS ITIOAMHOXKECTBOM MHOKeCTBa B

hn A~ W =

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

5. X N2 =X nns m000ro MHOXKECTBA X

Tema 2.2. Tunwi Oannvix 6 PostgreSQOL
dopma KOHTPOJIs1/0LIEHOYHOE CpeICcTBO: TecTupoBaHue
Bomnpocsi/3ananus:
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1. Kakue u3 cnenyronmx yTBEPKICHUM O YUCIOBBIX TUIAX AaHHBIX B PostgreSQL sBsrorcst
BEPHBIMU?
1.Tun SERIAL aBTOMarnyecku HUHKPEMEHTUPYETCS U SBIISIETCS LIEJI0YMCIEHHBIM TUIIOM
2.Tun BIGINT 3anumaet 8 OaliT 1 MOXXET XpaHUTh yucia oT -2°63 mo 2"63-1
3.Tun REAL sBnsiercst cunonumom aist DOUBLE PRECISION u 3anumaert 8§ Gaift
4. Tun NUMERIC(S,2) moxxeT Xxpanuthb uncio 12345.67
5.Tunn SMALLINT 3anumaet 2 GaiiTa 1 MOXXET XpaHUTh yucia oT -32768 no 32767
2. Kakue U3 creayromux yTBEp>KACHUH O CTPOKOBBIX THUIAX JAHHBIX M THUIAX JaTbl/BpeMEHH
B PostgreSQL siBnsttoTcst BEpHBIMU?
1. Tum VARCHAR(n) 1 TEXT uneHTHYHBI 1O (PYHKIIMOHAIBHOCTH U OTpPaHHYCHHSIM
2. Tun CHAR(n) Bcerga 3aHUMAaeT POBHO h OaiT HE3aBUCUMO OT JUTMHBI XPAHUMOUN CTPOKH
3. Tun TIMESTAMP xpanur aaty u Bpemst 6e3 HHPOpPMAIIIH O YaCOBOM MOsICEe
4. Tun DATE 3anumaert 4 Gaiita u MO>XeT XpaHuTh 1atbl oT 4713 . 1o H.3. 10 5874897 1. H.5.
5. Tun BYTEA npeana3naueH a1t XpaHeHHs] OMHAPHBIX JaHHBIX
6. Tunn INTERVAL moxeT XpaHUTh pa3HUILy MEXY IByMs MOMEHTAMHU BPEMEHU

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

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

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

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

CrpyxTrypa Tabnuus! staff

Cronben; Tun nanusix Onucanue

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

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

email VARCHAR(100) D3OnexrpoHHas modra

active BOOLEAN Cratyc akTHBHOCTH

username VARCHAR(50) Jlorun

password VARCHAR(50) [Tapons

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

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

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

1. Kakue tunst JOIN cymectByrotr B SQL?

1. INNER JOIN

2. OUTER JOIN

3. LEFT JOIN

4. RIGHT JOIN

5.FULL JOIN

6.CROSS JOIN

7. UNION JOIN

2. Kakue u3 cnenyromux yreepxaeauii o FULL JOIN BepHb1?

1. Bo3BparaeT Bce 3anucu U3 00eux Talmuiy

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

4. He nopnepxxuBaetrcst B MySQL

5. Paboraer memiernee ueM INNER JOIN

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

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

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

. OKoHHBIE (PYHKIIMHM MOTYT UCIIOJIb30BaTh MOPSIIOK CTPOK B PaMKax OKHA

. OxoHHBIE QYHKIMH BCeraa TpeOyIoT nucnoiab3oBanus KoHCTpykunu OVER()

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

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

[ I SN

. LAG() oOpatmaercst kK mpeapIayIeil CTpoKe B OKHE

. LEAD() oOpamaeTcst K CleayroIeil CTpoke B OKHE

. O6e dynxkiuu Tpedyrot ykazanusi ORDER BY 8 OVER()

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

DA W =

Paszoen 3. Ilpocmpancmeennsie oannvie u PostGIS
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Konmponupyemvie H/IK: I1K-4.1 I[IK-4.2 IIK-4.3 1IK-4.4 [IK-15.1 IIK-15.2

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

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

. MoeT XpaHUTh JH00bIE TEOMETPUUECKHUE OOBEKTHI

. SIBisieTcst aOCTPAKTHBIM CYTIEPTHUIIOM JUTSl BCEX TEOMETPHUECKUX THUTIOB
. 3aHUMaeT MEHBIIIE MECTa, YeM CIICIIHATN3UPOBAHHBIC THUIIBI

. TpeOyeT ssBHOTO IPUBEACHHUS THITOB JIJIsl KOHKPETHBIX OTIeparuii

. Bcerna nmeet npocrpancTBennyto npuss3ky (SRID)

DN A~ W =

2. Kakue QpyHKINN UCTIOIB3YIOTCS JIIsl CO3JJaHUs TEOMETPHUUECKIX 00BEKTOB 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)

DA W =

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

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

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

Dn A~ W =

DA W =

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

2. Kakue u3 yrBepxaenuit o pynkmuu ST Difference Bepub1?
1. ST Difference(A, B) Bo3Bpariaer 4yactb reoMeTpun A, He TiepeceKaroIyiocs ¢ B
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2. Ecniu B MOTHOCTBIO CONEPKUT A, BO3BPAIIAET MyCTYI TEOMETPHIO

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

5. OxBuBanenTHa ST SymbDifference(A, B)

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

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

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

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

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

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

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

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

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

8. OueHo4HbIe MaTepHAJIbI IPOMEKYTOUHOM aTTeCTALUM
5 cemecmp, 3auem
Konmponupyemvie HJIK: [1K-4.1 I[IK-15.1 [IK-16.1 IIK-4.2 IIK-15.2 IIK-4.3 1IK-15.3 IIK-4.4

Bonpocsl/3ananus:
1. OnummTe UCTOPHIO Pa3BUTHUS PEISIIMOHHBIX 0a3 TaHHBIX.

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

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

4. IlpuBenure mpUMEpPbl OCHOBHBIX omeparopoB MaHumynauuu pgaHHbiMu: SELECT,
INSERT, UPDATE, DELETE.
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5. Packpolite Ha3HaYeHHWE W IPUBEIUTE IPAKTUYECKUE CLEHAPUU MCIOJIb30BaHUS
JOIN-onepamumii: INNER, LEFT, RIGHT, FULL.

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

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

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

9. Onummre npouecc yCTaHOBKU U akTUBalMK paciuupenus PostGIS.

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

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

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

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

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

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

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

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

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

19. PackpoiiTe BOSMOXXHOCTH TeMaTtuueckoi kaptorpadguu B QGIS: pabora co cTrisiMu ciios,
CO3J/1aHuUE JIETeH]I.
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20. OxapakTepu3yWTe aJropuTMbl aBTOMaTMUYECKOIO CO3JaHUS IIKald JJI1 TEMaTHYECKUX
KapT: ecTeCcTBeHHble MHTepBaJbl (Jenks), paBHbIe MHTEpBaibl, KBAaHTWIH. [IpuBenuTe mpuUMepsl UX
IIPUMEHEHHUS.

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

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

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

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

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

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

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

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

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

9. MatepuaJIbHO-TEXHHYECKOE H Y4eOHO-MeTOANMYeCKoe ofecrevyeHue TUCIHIINHBI
9.1. [lepeyeHb OCHOBHOI U JOMOJHUTEILHON Y4eOHOM JTUTEPATYPbI

OcHognas tumepamypa

1. 3ompamkoB W. JI. BBemenue B rTeoMH(OpPMAIMOHHBIE CHUCTEMBI M JAUCTAHIIMOHHOE
30HaMpOBaHKE: yueOHO-MeTonuueckoe nmocodue / . JI. 3ompaukoB, H. B. I'mymkoBa. - Beenenue B
reonH(pOpMaIMOHHbIE CUCTEMBI U TUCTAaHIIMOHHOE 30HAupoBaHue - HoBocubupck: HoBocubupckuii
rocyIapCTBeHHBIN yHHBepcHUTeT, 2023. - 88 ¢. - 978-5-4437-1498-1. - Tekcr: snexrponHsiii // [PR
SMART: [caiit]. - URL: https://www.iprbookshop.ru/134567.html - Pexum goctyma: 1mo moamucke

2. Kapa-YmanoB B. 0. SQL - s3bIk pensiiiioHHBIX 0a3 MaHHBIX: ydeOHoe mocooume / B. HO.
Kapa-¥Ymanos. - SQL - 51361k pensuuoHHbIX 06a3 qaHHBIX - ExarepunOypr: Ypanbckuii (henepanbHbIid
yuuBepcuter, ObC ACB, 2016. - 156 c. - 978-5-7996-1622-9. - Tekct: snexrponnsiii // IPR
SMART: [caiit]. - URL: https://www.iprbookshop.ru/68419.html - Pexxum moctyma: mo moanucke
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3. MankoB O. b. Padora ¢ CYBJl PostgreSQL: yue6noe mocobue / 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: anekrponHsbiii // IPR
SMART: [caiit]. - URL: https://www.iprbookshop.ru/140858.html - Pexum moctyma: mo moamucke

Jlononnumenvuas nrumepamypa

1. HamectnuxoB A. M. ba3sl panHbeix. Ilpaktnueckuit kypc. B 2 wactax. U.l.
OOBeKTHO-peNsuOHHbIe 0a3bl AaHHBIX Ha mpumepe PostgreSQL 9.5: yuebnoe mocobue / A. M.
HamectHukoB, A. A. ®umunmnos. - ba3pl nannsix. Ilpaktnueckuit xypc. B 2 wacrax. Y.1.
OOBeKTHO-peNsMOHHbIe 0a3bl NaHHBIX Ha npuMepe PostgreSQL 9.5 - YnbsHOBCK: YIbSHOBCKUI
rOCyAapCTBEHHBIH TexHU4eckuil yHusepcuter, 2017. - 113 c. - 978-5-9795-1743-8. - Tekct:
snekTpoHHbI // [PR SMART: [caiit]. - URL: https://www.iprbookshop.ru/106085.html - Pexum
J0CTyna: 1Mo NOAHUCKE

2. Kyznenos C. /I. Beenenue B pensiiuoHHbIe 0a3bl JaHHBIX: yueOHoe nocodue / C. /1. Ky3neuos.
- Benenue B pemsiunonHsle 0a3bl naHHBIX - MockBa: MHTepHeT-YHUBepcuteT VH(pOopManoHHbIX
Texnomornit (MHTYUT), Ait 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 MOAIHUCKE

3. Toxmaxkos I I1. ba3bl JaHHBIX: MOAEIN U CTPYKTYPHI JAaHHBIX, sA3bIK SQL, mporpammupoBaHue
6a3 nanHbIX: yaeOHoe nocobue / I'. II. TokmakoB. - ba3bl TaHHBIX: MOJEIU U CTPYKTYPHI JaHHBIX,
sa36lk SQL, mporpammmupoBanue 0a3 JaHHBIX - YIIBSHOBCK: YJIBbSHOBCKHI 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 00ecneuynBaeTCs
AOCTYN 00YyYAKOIIMXCS

IIpogheccuonanvruvie 6azvi Oanuwix
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 ToCyIapCTBEHHOM CTaTUCTUKU
4. https://programforyou.ru/block-diagram-redactor - Penakrop Gmok-cxem

5. https://gis-lab.info/ - GIS-Lab.info — pyccKos3bIYHBIE HEKOMMEPUYECKUN BEO-TIPOEKT H
COOOIECTBO, TOCBSIIEHHOE pabore ¢ reorpadguyeckuMu UHPOPMALMOHHBIMH CHCTEMaMH |
JTaHHBIMH JUCTAHIIMOHHOTO 30HIUPOBaHMSI 3eMHOHN MOBEPXHOCTH

9.3. IIporpamMHoe oGecnieyeHne U MH(POPMALIMOHHO-CIIPABOYHBIE CHCTEMbI, HCIIOJIb3yeMble
MPH OCYLIEeCTBJIECHHH 00pPa30BaTeIbHOIO 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:

- MeTtoauyeckuMu peKOMEHAAIUSAMU 10 TUCIUIUINHE;

- MeTonuyeckuMi PEKOMEHIAIMSIMHU 10 OpPraHU3AIMH CaMOCTOSTEIHLHOM pPabOThI CTYIACHTOB
MUUT'AuK;

Onucanue 603moxcnocmeii usyuenusn oucyunaunvt auyanu ¢ OB3 u uneanuoamu

[Tpu HEoOxonUMOCTH 00YUYEHHS! CTYICHTOB-UHBAIM/IOB U JIUI C OTPAHUYEHHBIMH BO3MOKHOCTSIMU
3M0POBBSl  ayAMUTOPHBIE 3aHATUA MOTYT OBITh 3aMEHEHbl WM JIONOJHEHBl H3yYEeHUEM
MOJTHOTEKCTOBBIX  JIEKIUMW, TMpPEe3eHTalluii, BHAECO- M ayguoOMarepuaioB B  AJIECKTPOHHOU
nHpopmarmonHo-oopazoBarensHoii cpene (DUOC) yuuBepcutera. MHAMBUAYaTbHBIC 3aJaHHS
MoAOMpPAIOTCS B aallTUPOBAHHBIX K OTPaHUYEHUSIM 310pOBbs (hopMax (MUCBMEHHO WM YCTHO, B
dbopme mipeseHTarnuii). BeiOop MeTo0B 00ydYeHUST 3aBUCHT OT WX JOCTYIMHOCTH JUIsl MHBAIUIIOB M
JIUI] C OTPAaHUYEHHBIMH BO3MOXKHOCTSIMU 3710POBbSI.

PaGouas mporpamma AMCHMIUIMHBI U1 WUHBAJIUAOB U JIUI C OFPAaHUYCHHBIMU BO3MOXKHOCTSIMHU
30pOBBS pa3zpadaThIBaeTCs HHANBUAYAIBHO C YUETOM 0COOEHHOCTEH MCUX0()U3NUIECKOTO pa3BUTHS,
WHAUBUAYATbHBIX BOBMOKHOCTEH U COCTOSHUS 30POBbS TAKUX 00YUYaIOLITUXCS.
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