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Pa3padoruukmu:
[Tpenonasarens kadenpsl MapopmaTuku u reonHpopMamOHHBIX
texunonoruii Jleobenes E. /1.

Pabouas mporpamMma ITUCHMILIMHBEI (MOIYJsI) COCTaBI€Ha B COOTBETCTBUH C TpeboBaHusmu OI'OC
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ComnacoBaHue U yTBEPKACHUE

Ne |TMonpasaenerne OTBeTCTBEHHOE DUO Busa Jlara, mpoTOKOII
JIALIO (Ipu HaNMUYUN)
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(baxynsrer YYEHOI'0 COBETA 14
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Ne 000006234 Crpanutia 3 u3 26



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 TEOPETUYECKUX OCHOB PENIILIMOHHBIX 0a3 JaHHbIX;

- 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.

[1K-8 CnocoGeH BBIMONHATH TEXHOJOTHYECKHE Omepaluu Mo padore ¢ reonH(OpManMOHHBIMH
cHCTEMaMH

[T1K-8.1 BeImonHseT TeXHOJIOTHYECKHE OTlepaluii mo coopy, cucTeMaTu3anuu naHpopmauu
3namo:
[MK-8.1/385 TIpUHUOUIIOB OpraHU3allid W XpaHEHHUS JaHHBIX B PEISIUOHHBIX U
npoctpaHcTBeHHbIX CYDB/I.
ITK-8.1/306 OCHOBBI TEXHOJIOTHH cOOpa U CHCTEMaTU3alui reOnHPOpMaLuu
Ymemu:
IMK-8.1/¥YM7 ¥YMeeT BBITIONHATH OTIEIbHBIE TEXHOJIOTHYECKHE OIepaluu 1o cOopy,
CUCTEMAaTHU3alUU TeONHPOPMAIIHH

[IK-8.1/¥YmM8  Co3pmaBarth ¥ MOAMGUIMPOBATH  CTPYKTYpPY  PEISALHOHHBIX U
npocTpaHCTBeHHBIX 0a3 qaHHbIX (DDL).

Braoems:

[1K-8.1/HBS HaBblkamu oOpraHu3alMi JaHHBIX B COOTBETCTBHU C PEISIIITMOHHOU
MOJIENBIO.

[1K-8.1/HB6 BrameeT TEXHOJIOTHYECKHUMH OMEpAlMsIMU TIO COOpY, CHCTEMaTH3aIuu
reonH(popMaIuu

[T1K-8.2 BpINoONHAET TEXHOJIOTUYECKUE ONEPAIUH 110 aHAIU3Y, TOJITOTOBKE U MPEI0CTABICHUIO
nHpopmarun
3nams:
[1K-8.2/368 Omnepanuii penasiimoHHOW anreOpbl U ux peanusanuu B SQL (coennnenus,
arperarus)
Ymemu:
[1K-8.2/YM8 BBINONHATS IPOCTPAHCTBEHHBIN aHAIM3: ONPEIEIeHNEe OTHOICHUN MEXITy
00beKTaMU, BEIYMCIICHUE PACCTOSHUH, IUIOIMIACH, HOCcTpoeHue OypepHBIX 30H

[1K-8.2/YM9 BBINONHATE NMPOCTPAHCTBEHHBIE U aTPUOYTHBHBIC 3alPOCHI JJISi BHIOOPKH
JAHHBIX 110 33JJaHHBIM YCIIOBUIM

ITK-8.2/¥YM10 ['oTOBUTH UTOTOBBIE MAKETHI KapT C JIETCHIOW, MACIITA0HOW TUHEHKON 1
3apaMOYHBIM 0(pOpPMIICHUEM

Braoems:
[1K-8.2/HB7 Texnomorusmu aHanu3a gaHHbIX cpenctBamu SQL u PostGIS.
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[1K-8.3 BbINOdHSET TEXHOJIOIMYECKUE OMNEpal M0 MH()OPMAIIMOHHOMY B3aMMOJCHCTBHUIO,
I10 MOAJEPKKE NPUHATHS YIPABICHUYECKUX PEILICHUIN

3namo:

I1K-8.3/3u3 [IpuHIMIOB NOCTPOEHUS M BU3YaTH3AIlMM MPOCTPAHCTBEHHBIX JAaHHBIX B
QGIS

[1K-8.3/3u6 OcHoBbI myOnuKkanuu kaprorpadpuueckux sedo-cepsucoB (WMS, WES) nns
oOMeHa JaHHBIMU

Ymemo:

[1K-8.3/YmM6 HuterpupoBars 06a3bl gaHHbIX PostgreSQL/PostGIS ¢ 'MC QGIS nmns
CO3J1aHMsI TEMATUYECKUX KapT U BU3yalIU3allui aHAIIUTUYECKON HH(pOpMauu

Braoemy:

[MK-8.3/HB3 Metomamu BH3yalaH3alliil MPOCTPAHCTBEHHBIX NAHHBIX ISl MOJIACPKKU
MPUHSATHUS YIPABICHUYECKUX PELICHUN

[1K-8.4 BpIONHSET TEXHOJOTHYECKHE OIMEpalui IO MOIJACpKAaHUI pPabOTOCIOCOOHOCTH
reonH(OPMAITMOHHBIX CUCTEM U UX KapTorpaduuecKux MoJACUCTEM
3Hamo:

[1K-8.4/3u6 Apxutektypbl U npuHIUNOB padoTel PostgreSQL/PostGIS kak cocraBHOI
yactu ['UC.

Ymems:

[1K-8.4/YMm5 Co3nmaBath U MOIEPKUBATH MPOCTPAHCTBEHHBIE WHIEKCHI ISl YCKOPEHUS
paboTHI 3aITPOCOB.

[1K-8.4/Ym6  Ilpumensarps ['MC-texHonmoruu i BU3yaJIM3alldd H  aHAJIW3a
MPOCTPAHCTBEHHON HH(POPMAIIUH

Brnaoemw.:

[1K-8.4/HB5 HaBblkamMu aIMHHUCTPUPOBAHHS M MOJACPKAaHUS PaOOTOCIIOCOOHOCTH
0a3bl manaeix I UC.

[TIK-13 CrocoOeH BBIMONHITH TEXHOJIOTHUYECKHE OMNEpaldyd MO CO3MAHHUI0 adpO0 U KOCMHYECKHX
MPOIYKTOB M OKA3aHUIO YCIYT HA OCHOBE MCIOJb30BaHMs NaHHbIX J[33

[IK-13.1 BrimonmHenuwe omnepanuy MO MOATOTOBKE IJIJaHa KOCMUYECKOM ChEMKHU, MPUEMY H
BOCCTAHOBJICHUIO XapaKTEPUCTHK (IEpBUYHON 00padoTke) manubIx J[33
3namu:
[IK-13.1/3u10 Ilpunnumel opraHu3anuu 0a3 JaHHBIX JUISI XpaHEHUS PACTPOBBIX
JTaHHBIX, B TOM YHCJI€ JAHHBIX TUCTAHIIMOHHOTO 30HANPOBAHUS 3eMIH
Ymems:
[K-13.1/YM9 BeInoasATh 3arpy3Ky U OpraHU3aIMI0 XpaHEHUs! pacTpOBbIX JaHHbIX [133
B IIPOCTPAHCTBEHHOM 0a3e NaHHBIX C COXPAaHCHHEM UX MPOCTPAHCTBEHHOU MPUBSI3KU
Braoems:
IIK-13.1/HB9 HaBwsikamu wucnonws3oBanus cpenctB  PostgreSQL/PostGIS s

OpraHu3allMi XpaHEHHS M TOATOTOBKU pacTpoBbIX AaHHbIX J[33 k mnocnemyromieit
00paboTke

[1K-13.2 BHIMONHSET TEXHOJOTHMYECKHE omepanuud 1Mo ¢GororpaMmeTpudeckor 00paboTke
JaHabex 1133

3name:

[IK-13.2/388 @opmarel W TPUHIMIBI OPraHU3AlMM  XPAHEHUS  MPOAYKLUHU
¢doTorpammerpuueckoii 00paboTku (oprodoromnaHoB, IU(PPOBLIX Mozeel penbeda) B
NPOCTPAHCTBEHHBIX 0a3ax JaHHbBIX
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Ymems:

[1K-13.2/YM9 BBIMOMHATE UMITIOPT U CUCTEMATH3AIIMIO PE3YJIbTAaTOB 00PAOOTKH JTAHHBIX
133 cpenctBamu PostgreSQL/PostGIS ¢ mocnenyromeii Busyanuzamnueit B QGIS

Braoems:

[1K-13.2/HB8 HaBbikamu pabOTBl C pPacTPOBBHIMH W BEKTOPHBIMU THIIAMHU JaHHBIX B
PostGIS muig xpaneHus npoayKuuu, Noxy4aeMoi Ha OCHOBE JaHHbIX /(33

[1K-13.3 Beimonusier aemudprupoBaHie MaTepragoB KOCMUYECKON CheMKH
3uamo:

[1K-13.3/3u7 [IlpuHIunel opraHu3andd  aTpUOyTHBHONW MW TIPOCTPAHCTBEHHOU
nHdopmaru 00 00beKTax, BBIACISIEMBIX IO MaTeprajaM KOCMHUYECKON CheMKH, B 0a3ax
JAHHBIX

Ymems:

[1K-13.3/¥YM7 ®opmupoBath © BBIOIHATH 3anmpockl (SQL, mpocTpaHCTBEHHBIC
oneparopbl PostGIS) mns cucremarmzanuu u aHanu3a WHPOPMAIIMH, MOTYYECHHON IO
JanubM /133

Braoems:

I1K-13.3/HB7 HaBeikamu wucmonb3zoBaauss QGIS m PostGIS mns cucremarmzanmm u
BHU3YaJIU3aIMK PE3yJIFTaTOB 00pabOTKH MaTepHaioB KOCMHYECKONW ChEMKH

[1K-13.4 Co3maer Temarnyeckre HHGOPMaIMOHHBIE MPOAYKTH HAa OCHOBE JaHHBIX J[33
3Hamo:
I1K-13.4/3u8 Metoasl U cpeicTBa opraHuM3zaluu M oOpaboTku maHHbIX J[33 B 6a3zax
JAHHBIX JUIS CO3aHUS TeMAaTHIeCKUX WH()OPMAIMOHHBIX MTPOAYKTOB
Ymemns:
[1K-13.4/YM9 Co3naBare TeMaTH4eckue HWH(POPMAIMOHHBIC TPOAYKTHI HAa OCHOBE
nanubix JI33 ¢ ucnonp3oBanueM wuHTerpamuu PostgreSQL/PostGIS u QGIS, B Tom
yucie ¢ myonukamnueit uepes Bed-cepucel OGC (WMS/WES)
Braoems:
I1K-13.4/HB7 HaBbikamu komruiekcHoro ucnoib3oBanus CYBJl PostgreSQL/PostGIS u
I'MC QGIS ansa co3nanust HGOPMAIMOHHBIX MPOAYKTOB M OKa3aHHUs YCIYT Ha OCHOBE
Jaaubix 1133

3. MecTo aucuMiuinHbl B cTpykrype OIl

Hucrummmaa (Moxyns) b1.B.03.71B.03.01 «YnpaBneHue JaHHBIMHY» OTHOCHUTCA K (HOPMHPYEMOM
y4acTHUKaMU 00pa30BaTeIbHbIX OTHOIIEHUIN YacTu o0pa3oBaTeIbHONW MPOrpaMMbl U HU3ydaeTcs B
cemectpe(ax): 5.

B npoumecce wu3yyeHMs OUCHMIUIMHBI CTYAEHT TOTOBUTCA K PpEUIEHMIO THUIIOB  3ajad
npodeCcCHOHAIBHOW  AeaTenbHOCTH, mnpenycMmorpeHHbix @OI'OC BO wu  obpazoBarenbHON
IIPOrpaMMON.

4. O6beM aMCUMIJIMHBI (MOYJIs1) M BUABI Y4eOHOH padoThI

(1€ 3aHATUA
[ad arrecranuus
CBI)

JIC 3AHITHS
CBI)

/MTOEMKOCTh
ChI)

/MOCMKOCTb
T)

bl)

[Tepuon

~
v
-
~

—~
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5. Conepxanue 1M CUUILTAHBI (MOYJIS)
5.1. Pa3gennl, TeMbl AMCUUILIMHBI M BUABI 3aHATHH
(4acel MPOMEXYTOYHOM aTTECTALIMU HE YKA3bIBAIOTCSI)

E (&)
s |E2s
= = |58 8
= an) m o Q
= < o @ A
s 2 |2ES
HaumeHnoBanue pa3nena, TeMbl o R ERE
Z | 5|59 23
= O |9 E =
= 5 |2 s S
o = S ==
o = = = 5 o) .
5| 2|2 |32 55
2|l e | & |EE3
M = E |=E 38 akE
Paznen 1. OcHoBBI 4 4 IIK-8.1
PeJSIIHOHHBIX 023 JaHHBIX I1K-8.2
Tema 1.1. Beenenue B 6a3bl 4 4 I1K-8.3
naHHbIX. Ucropus passurus BJI I1K-8.4
Paznen 2. OcHOBBI 20 8 12| IIK-8.1
peasiuMoOHHOI anredpbl. A3bIk [IK-8.2
SQL. I1K-8.3
Tema 2.1. Pensrmonnas anre6pa 6 4 2| TIK-8.4
Tema 2.2. Tumnsl JaHHBIX B 2 2
PostgreSQL
Tema 2.3. Crpykrypa SQL 2 2
Tewma 2.4. OCHOBHBIE OTIEPATOPHI 2 2
SQL
Tema 2.5. Hopmanuzarus 6a3 4 4
MAaHHHBIX. MeXaHNU3MBbI
WHICKCUPOBAHMS IAHHBIX.
Tema 2.6. CoenrHeHUs TaOINILL 2 2
(omeparop JOIN).Pa6ora ¢
KJIIOYaMH.
Tema 2.7. OxoHHBIE (PYHKITUH 2 2
Pa3gen 3. [IpocTpancTBeHHBIE 20 8| 12| IIK-8.1
maHHable 1 PostGIS IIK-8.2
Tema 3.1. YcTaHOBKA M aKTUBALHS 2 2| TIK-8.3
PostGIS IIK-8.4
Tema 3.2. [eoMmeTpHrueckue TUIIBI 2 2
JTAHHBIX
Tema 3.3. CuctemMbl KOOpIUHAT. 6 4 2
[IpocTpaHCTBEHHBIE OTIEPATOPHI.
BekropHble naHHbIE
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Tema 3.4. [IpocTpancTBEHHBIE 2 2
OTHOUICHHUS

Tema 3.5. Tononoruueckue 2 2
orepanuu

Tema 3.6. Opranu3zanus paboTsl ¢ 6 4 2
pacTpoBBIMU JaHHBIMU B B/

Pa3nen 4. Uaterpanus 10 4 6| IIK-8.1
PostgreSQL/PostGIS u QGIS [1K-8.2
Tema 4.1. TlonkmodeHue 2 2| TK-8.3
PostgreSQL/PostGIS B QGIS IIK-8.4
Tema 4.2. Temaruueckas 6 4 2| HK-13.1
kaprorpagus B QGIS IK-13.2
Tema 4.3. Pacuér 2 2| 1IK-13.3
MIPOCTPAHCTBEHHBIX TIOKa3aTenei IK-13.4
Pa3gen 5. l'eounpopmanmonnsie | 18 12 6| IIK-13.1
CTAaHJAPTHI U OTKPHITHIE [IK-13.2
HCTOYHUKH I1IK-13.3
Tema 5.1. Opranuzanus 4 4 IK-13.4
MIPOCTPAHCTBEHHBIX TAHHBIX B

BeO-cpene. CTaHmapThl U

MOJIXO/TBI.

Tema 5.2. IIpotokonst OGC B 2 2

QQGIS u PostGIS

Tema 5.3. OTKpBITbIE HCTOYHUKHU 12 8 4
MPOCTPAHCTBEHHBIX TAHHBIX

Hroro 72| 36| 36

5.2. Conep:kanue pa3aeyoB, TeM JUCHHUILUIAH U (DOPMBI TEKYIIEr0 KOHTPOJIS

Pa3zoen 1. Ocnoswl penrayuonnvix 6a3 OAHHbLIX

Tema 1.1. Beeoenue 6 6azvi Oanuvix. Ucmopus pazeumus b/

N3y4daroTcst NpeanochUlKU CO3AaHMs PESIUOHHON MOJENH JaHHbIX, BKiax O. Kopna, pazBurue

pensunonHbIX CYB/l 1 uX npeuMyliecTBa nepes nepapXuueCKUMH U CETEBBIMU MOJIETISIMHU.

Texymui KOHTPOJIb

Bun (hopma) konTpoOms

Hannune xoHcekTa €Ki

Pazoen 2. Ocnogwvl penayuonnoii anzeopwi. Azvik SQL.

Tema 2.1. Pensiyuonnas ancebpa

PaccmarpuBaroTcs 0OCHOBHBIE OTIEepaliK PENSIIMOHHON aiareOphl: BRIOOpKa, IpoeKIns, 00beITMHEHHE,
nepecedeHue, pasHoCTh, COSTUHEHNE U JCJICHHE; UX POk B (hopmupoBannn SQL-3anmpocoB.

Texyuuii KOHTPOJIb

Bun (hopma) koHTpOIIS

TecTtupoBanue
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Tema 2.2. Tunwvl oannvix 6 PostgreSQOL

OnuchIBalOTCSI OCHOBHBIE KaTeTOPHUM JIaHHBIX: YHCIOBBIE (integer, numeric), TeKcToBble (varchar,
text), Bpemennbie (date, timestamp), jmorumueckue (boolean). PaccmarpuBaroTcsi 0COOEHHOCTH HX
WCTIOJIB30BaHMSI U XPAHCHUSI.

Texymuii KOHTPOJIb
Bun (hopma) konTpOss

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

Nzyuarorcs xmoueBsie omnepatopel: SELECT, INSERT, UPDATE, DELETE. PaccmarpuBatorcs
MIPUMEPHI UX MCTIOB30BAHUS I BRIOOPKH, 100aBICHNUS, U3MCHEHUS U yIaJICHUS JTaHHBIX.

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 oOoHoBieHus. PaccMmarpuBarotrcst tumnbl wHIEKCOB PostgreSQL (B-tree, GiST, GIN), ux
Ha3HAYEHUE U BIUSHUE HA TPOU3BOJUTEIHHOCTD.

Texyuuii KOHTPOJIb

Bun (hopma) koHTpOIIS

Hannune xoHcekTa €Ki

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

Anammsupytorcs tunbl coenuneHuid: INNER, LEFT, RIGHT, FULL. IlpuBoasTca npakThueckue
ClIeHapuu OObEIUHEHHs TaHHBIX M3 HECKOJIbKUX TaOnuil. OMUCHIBAIOTCS MEXaHU3MbI 00eCieueHUs
uenoctHocty naaHHbix: PRIMARY KEY, FOREIGN KEY, UNIQUE, CHECK, NOT NULL.

[IpuBoaATCS MpUMEpHI CO3IaHUSI OTPAHUYECHHIA.
Texyuuii KOHTPOJIb

Bun (hopma) koHTpOIIS

TecTtupoBanue

Tema 2.7. Oxonnvle ¢hyHxkyuu

Pazbuparorcss mpuHUUNBI pabOTHl OKOHHBIX (PYyHKIHMK ¢ KiroueBbIMH KOHCTpyKuusmMu OVER,
PARTITION BY, ORDER BY, a takxxe npumepst LAG, LEAD, ROW_NUMBER, RANK.

Texyuuii KOHTPOJIb

Bun (hopma) koHTpOIIS
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TectupoBanue

Pazoen 3. Ilpocmpancmeennvie oannvie u PostGLS

Tema 3.1. Yemanosxa u akmusayus PostGIS

PaccmarpuBaercst mporecc moakmtodeHusi pacmmpenus PostGIS, ero poms B pabote ¢
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,
MULTIPOLY GON, ux cTpykTypa U IpakTU4e€CKO€ TPUMEHECHHE.

Texyuuit KOHTPOJIb

Bun (hopma) koHTpOIIS

TecTtupoBanue

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

PaccmarpuBatorcs reorpaduyeckue M MPOEKLIHMOHHBIE CHUCTEMbl KOOPAHMHAT, MX HACHTHU(UKAIMS
yepe3 SRID u npunIuner npeodpazoBanus Mexay HUMH ¢ toMmonisio Gyakmuu ST Transform st
KOPPEKTHOTO MPOCTPAHCTBEHHOIO aHalu3a W Bu3yanu3anuu. OINUCHIBAIOTCSI OCHOBHBIE THIIBI
BEKTOPHBIX JaHHBIX (TOYKH, JMHHUH, TOJIMTOHBI) U UX CTPYKTypa B KOHTEKCTE MOACIMPOBAHUS
reorpaduyeckrx 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 PaCIIOJIOKEHUST OOBEKTOB.

Texyuuii KOHTPOJIb

Bun (hopma) koHTpOIIS

TecTtupoBaHue

Tema 3.5. Tononocuueckue onepayuu

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

Texymuii KOHTPOJIb

Bun (popma) konTpoOms

Hannune xoHcekTa JeKIUNi

Pazoen 4. Humezpayusa PostgreSQL/PostGIS u QGIS

Tema 4.1. IHooxmouenue PostgreSQL/PostGIS ¢ QGIS

OnuceIBaeTCs MPOIECC HACTPOWKH COCAMHEHHS, BBIOOp 0aspl M TabmuIl, paboTa CO CIOSIMU U
CTHIISIMH.

Texyuuii KOHTPOJIb

Bun (hopma) koHTpOIIs

[IpocMOTp BBIIOTHEHHBIX pabOT

Tema 4.2. Temamuuecxasn kapmoepagus ¢ QGIS

PaccmarpuBaeTcss HacTpoiika oOTOOpakeHHs JAaHHBIX, CO3/JaHWE CHMBOJHUK, pabora ¢
KJIacCU(PUKAITASMH.

OOBACHAIOTCS ~ aNTOPUTMBI  KJIaCCU(UKALMKA  JAHHBIX: CCTCCTBCHHBIC HWHTEPBAJbI, pPaBHBIC
WHTEPBAJIbI, KBAHTHJIH.

Texyuuii KOHTPOJIb

Bun (hopma) koHTpOIIs

Pacuetno-rpaduyeckas pabora

Tema 4.3. Pacuém npocmpancmeennvix noxazameneu

[IpuBoaATCsS mpuMeEphbl BBIYUCICHUN IUIOTHOCTH HACEJICHUS, OTHOIICHWS IUIOIIAJICH, PacCTOSHUN
MEXITy OObEKTaMHU.

Texyuuii KOHTPOJIb

Bun (hopma) koHTpOIIs

[IpocMOTp BBIIOTHEHHBIX pabOT

Pa3zoen 5. I'eoungpopmayuonnvie cmanoapmeol u OMKpPvIMble UCMOYHUKU

Tema 5.1. Opeanuzayus npocmpanHcmeeHHbiX 0aHHbIX 6 8eO-cpede. Cmanoapmsl U NOOX0O0bL.

Nzyuarores nenmn u ponb OGC, ocHoBHble cnemmdurammun (WMS, WES, WCS, WMTS) u ux
3Ha4YeHHE B 0OMEHE Te0JaHHBIMHU.

Texymui KOHTPOJIb

Bun (hopma) konTpOss

Hannune xoHcexkTa €Ki

Tema 5.2. Ilpomoxoner OGC 6 QGIS u PostGIS

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

Texymui KOHTPOJIb
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Bun (hopma) koHTpOIIS

[IpocMOTp BBIIOTHEHHBIX pabOT

Tema 5.3. Omxpvimule UCMOYHUKU NPOCIPAHCIBEHHBIX OAHHBIX

[IpuBogsarcs mpumepsl NOAKIOYEHUM 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:
- Ilonmoxenuem o Qopmax, NEPUOJUYHOCTH, TOPAIKE TEKYIIEro KOHTPOJIS YCIIEBAEMOCTH H
NPOMEXYTOYHOM aTTecTalui OOy4aroIuXcsi 10 OCHOBHBIM 00pa30BaTelIbHBIM IpOrpaMMaM
BBICIIIETO0 O0pa3oBaHMsA — MporpaMMmaMm OakajaBpuaTa, HMporpaMMaM CHEIHAIUTETa, MporpaMmamM
MarucTpaTypbl B QenepaJbHOM TOCYIapCTBEHHOM OIODKETHOM 00pa30BaTeIbHOM YUPEKIACHUU
BbICIIEr0 00pa3oBaHus «MOCKOBCKHI TOCYJapCTBEHHBIM YHHUBEPCUTET T'€OAE3UU U KapTorpadum,
1.6 «Opranu3zanys 1 NpoBeIeHUE MPOMEKYTOUHOM aTTECTALUN.
- TlonoxxeHneM O TMOPSAKE OCYLIECTBICHHS O0pa30BaTeIbHOTO IMPOLECca, MPOBEICHHUS TEKYIIETo
KOHTpOJISl YCIIEBAEMOCTHM M IPOMEXYTOYHOW arTecTalud OOydyaroluuxcsi C [PUMEHEHUEM
ANIEKTPOHHOTO OOyYeHUS W AMCTAHIMOHHBIX OOpa30BATENIbHBIX TEXHOJIOTUH B (QeaepaibHOM
TOCYIJapCTBEHHOM  OIO/[DKETHOM  00pa30BaTebHOM  YUPEXKACHWU  BBICIIETO  0Opa30BaHMA
«MOCKOBCKHI TOCYIapCTBEHHBI YHUBEPCUTET Teofe3uu u Kaprorpadpum», 1n.8 «IIpoBenenue
IIPOMEXKYTOYHOM arrectauuu ¢ npuMeHenuem 20 u JOT».

Ilpomesxcymounas ammecmayus.: IKk3amen, 5 cemecmp.

7. OnleHOYHbIE MATEPUAJIbI TEKYLIEr0 KOHTPOJIA

Pa3zoen 1. Ocnoswl penrsayuonnvix 6a3 OGHHbLIX
Konmponupyemwie H/IK: IIK-8.1 IIK-8.2 1IK-8.3 I1IK-8.4

Tema 1.1. Beeoenue 6 6azvi Oanuvix. Ucmopus pazeumus b/
dopMa KOHTPOJISI/OTIICHOYHOE CpeaCTBO: Hammume KoHCIIeKTa JTIeKITHi

Pa3zoen 2. Ocnoswl penrayuonnoii anzeopul. Azvik SQL.
Konmponupyemwie H/IK: IIK-8.1 IIK-8.2 1IK-8.3 1IK-8.4

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

Bonpocsi/3ananus:

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

C={l1,2}

Kakue u3 crnenyromux yTBepKIACHUM SBISIOTCS BEPHBIMU?

1. MuoxecTBO C sIBIISIETCS CTPOTHM MOAMHOXKeCTBOM MHOKecTBa A (C C A)
2. Ilepeceuenne muokectB A u B (A N B) paBuo {3, 4}
3. O6benunenne mHOXecTB A B (A U B) paBno {1, 2, 3,4, 5, 6}
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4. Paznocte MHOXecTB A B (A \ B) paBna {1, 2, 5, 6}
5. MuoxectBo C He sBISE€TCSA ITIOIMHOXKECTBOM MHOXKeCTBa B
2. JIs1st npor3BOIBHBIX MHOKECTB X, Y, Z BEPHBI CICIYIOIINE YTBEPKIACHUS:
IL.LXUXNZ)=XUY)NX U Z) - tuctpubyTUBHBI 3aKOH
22EcuXCYuY C Z, 7o X C Z - CBOWCTBO TPaH3UTUBHOCTHU
3. X\ Y =Y\ X mist moObix MHOKECTB X U Y
4. Momnocts MHOkecTBa X U Y Bcerna paBHa cymme mourHocreit |X| + (Y]
5. X N2 =X misa mo0doro MHOXkeCTBA X
3. Kakue wu3 mnepedyucIeHHBIX MOAENEH [aHHBIX SBISUIMCH MPEAIECTBEHHUKAMU
pensiuuoHHOM Mozaenu?
A) HUepapxuueckas MOJENb
b) CereBas Moaenn
B) Penstinonnas monenb
I') OOBEKTHO-OpUEHTUPOBAHHASI MOJIEIIb
1) NoSQL-monens
4. Kakue yTBEp)KIEHHS O PEISLMOHHON MOJENN aHHBIX, IpeiokeHHoi J. Kogaom B 1970
rozy, BEpHBI?
A) OcHoBaHa Ha MaTeMaTHUYECKOM annapare TEOPUU MHOKECTB U MPEAUKATOB
b) JlanHbIe mpeACTaBIsAIOTCS B BUJIE CBI3aHHBIX TaOIHI] (OTHOIICHUN )
B) IIpennonaraer :KECTKYI0 HEPAPXUIO «POAUTEIL-TIOTOMOKY» MEXKIY 3alUCAMU
I') OGecneuniia HE3aBUCUMOCTH JAHHBIX OT MPUKJIAIHBIX IPOrPaMM
J1) bruia nepBoit moaenbio qaHHbIX B ucropun CYBJ]
5. COBOKYNHOCTh HPOTPAMMHBIX CPEICTB, OOCCIEUMBAIOLINX CO3AAHUE, XpAaHCHHUE H
ynpapiieHue 0a3aMu JaHHBIX, Ha3bIBACTCS
COBOKYMHOCTh TMPOTPAaMMHBIX CPEICTB, OOCCHEYMBAIONIMX CO3JaHHE, XPAHEHHUE M YIpaBlICHHE
0a3amMu TaHHBIX, HA3bIBACTCS
6. Kakue omepammu oTHOCATCA K 0a30BBIM (MPUMHUTHUBHBIM) ONEPALUSAM PENSIIUOHHON
anreopur?
A) Bribopka (cenexiusi)
b) [Ipoekuus
B) O6wenunenue
I') Coenunenne (JOIN)
1) lexapToBO ITpOU3BEIEHUE
E) lenenue
7. Kakue u3 mepeyrcICHHBIX Olepaluii pesiuOHHON anreOphl SBISIOTCS MPOU3BOIHBIMHU
(BeIpakaroTcs uepes 06a3oBbie)?
A) Ilepeceuenue
b) Coenunenne (JOIN)
B) Cenexuus
I') Hdenenue
1) Tpoexmus
8. Omneparusi pensUOHHON anreOpbl, OCTABJAOMIAs W3 OTHOIIEHUS TOJHKO YKa3aHHBIC
CTONOIIBI (aTpUOYTHI), HA3BIBACTCS
Onepanus pensuuOHHON anreOpbl, OCTABISAIONIAS M3 OTHOLIEHUS TOJIBKO YKa3aHHbBIE CTOJOIIbI
(arpulyThI), Ha3BIBACTCS

9. ComocTaBbTe OIepaIuio pesIIuOHHON anreOpsl ¢ €€ pe3yabTaToM.

1. O6benunenne (U) A. Bee cTpoku, BeTpedaronuecs X0Ts Obl B OTHOM U3 IBYX OTHOIIIECHUI
2. Ilepeceuenue (N) b. Ctpoku, BeTpeuaronuecs B 000X OTHOIICHUSX OJHOBPEMEHHO

3. Pa3nocts (\) B. CTpoku nepBoro OTHOIIEHUS, OTCYTCTBYIOIINE BO BTOPOM

4. lexaptoBo npousBenenue (x) I. Bce Bo3Mo)kHbIe KOMOWHAIIMM CTPOK JIByX OTHOIICHUH

Tema 2.2. Tunwvl oannvix 6 PostgreSQOL
dopma KOHTPOJIsI/0LIEHOYHOE CPEeICTBO: TecTupoBaHue
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Bonpocsi/3ananus:

1. Kakue u3 cienyrommx yTBEpKIACHUNA O YUCIOBBIX THUNAaX JaHHBIX B PostgreSQL siBisiroTcst
BEpHBIMU?
1.Tun SERIAL aBTOMarnueckr HHKPEMEHTUPYETCS U ABJISIETCA LIEJIOYMCIECHHBIM TUIIOM
2.Tun BIGINT 3anumaet 8 GalT U MOXKET XpaHUTh yucia oT -2°°63 10 2°63-1
3. Tunt REAL sasnsercs cunornmom it DOUBLE PRECISION u 3anumaer 8 OaiT
4. Tun NUMERIC(S, 2) moxeT Xpanutb uucio 12345.67
5.Tunt SMALLINT 3anumaet 2 GaiiTa 1 MOXET XpaHUTh YUcia oT -32768 no 32767
2. Kakue 13 cieqyomux yTBepKACHUNH 0 CTPOKOBBIX TUIAX JIAHHBIX U TUIAX JAThl/BPEeMEHU
B PostgreSQL siBisitoTCSt BEpHBIMH?
1. Tum VARCHAR(n) u TEXT uaeHTHYHBI 10 PYHKITMOHAIIBHOCTH U OTPAHUYEHUSIM
2. Tumt CHAR(n) Bcerga 3aHUMaeT pOBHO N OANT HE3aBUCUMO OT JJTMHBI XPAaHUMOM CTPOKH
3. Tun TIMESTAMP xpanut nary u Bpems 6e3 nHGOpMAIMH O YaCOBOM TTOsICE
4. Tunt DATE 3anumaet 4 GaiiTa 1 MOXET XpaHUTh AaThl oT 4713 1. 10 H.3. 10 5874897 1. H.5.
5. Tun BYTEA npennazHaueH a1 XpaHeHUs OMHAPHBIX TaHHBIX
6. Tun INTERVAL MOXeT XpaHUTh Pa3HUILy MEXIY IBYMSI MOMEHTAMH BPEMEHU

3. Kakue 13 nepeuncieHHbIX TUIIOB JaHHBIX PostgreSQL oTHOCATCA K YMCIIOBBIM?
A) INTEGER
b) NUMERIC
B) VARCHAR
I') SMALLINT
J1) BOOLEAN
E) REAL
4. Kakue yrBepxaenus o ture gaHHbIX SERIAL B PostgreSQL BepHBI?
A) ABTOMaTHYECKH CO3/1aéT MOCIEIOBATEIHLHOCTH (Sequence) i TeHepaluy 3HAaYCHU I
b) ABnsercs ornenbHBIM GU3MUESCKUM TUTIOM XpaHeHus, oTaudHbIM 0T INTEGER
B) YacTto ucrnonb3yercs s NIEPBUYHBIX KITIOUYEH
I') 3nauenus Bcerga YHUKaIBHBI U yOBIBAIOT
J1) Tlpu kaxx10#1 BCTaBKE HOBOM CTPOKHU 3HAYCHHE aBTOMATHYECKU YBEITUIHBACTCS
5. Tun naHHBIX TEPEMEHHOM IUIMHBI JUIsl XpaHEHUs TEKCTOBBIX CTPOK 0Oe€3 OrpaHHuYeHUus
nuHbl B PostgreSQL Ha3bpiBaeTcs
Tun gaHHBIX MEPEeMEHHOM [UIMHBI JJIS XpPAaHEHHs TEKCTOBBIX CTPOK Oe3 OrpaHHMYeHHUs JJIMHBI B
PostgreSQL Ha3biBaeTcs .
6. ConocraBpTe TUI JaHHBIX PostgreSQL ¢ ero HazHaueHUEM.
1. BOOLEAN A. Xpanenue norundeckux 3HaueHnit TRUE/FALSE
2. BYTEA b. Xpanenue OMHapHBIX JaHHBIX
3. INTERVAL B. Xpanenue npoMeKyTKa BpEMEHU MEX]y IByMsI MOMEHTaAMU
4. VARCHAR(n) I XpaHeHue TEKCTOBOM CTPOKM IEPEMEHHON [UIMHBI C OIPAaHUYEHHEM B N
CHUMBOJIOB

Tema 2.3. Cmpyxkmypa SQOL
dopma KOHTPOJIs1/0LIEHOYHOE CPEeICTBO: TecTupoBaHue
Bomnpocsi/3ananus:
1. Hanmmmwmre 3anpoc i BeiOepa Beex 3amuceid U3 TaOIuIb! actor.
HanumuTe 3anpoc asis BeiOepa Bcex 3amuceil u3 TadauIib actor.

2. Hammummre SQL 3ampoc amnst momydeHus Beex 3anuceid u3 tabmuibl address, y KOTOPBIX HE
yKa3aH IIOYTOBBIA MHJIEKC.
Hanummre SQL 3anpoc s monydeHus Bcex 3amuced u3 tabnuiel address, y KOTOPBIX HE yKa3zaH
MOYTOBBIN UHIEKC.
Crpyxkrypa Tabmuusr address
Cronben Tun nanusix Onucanue
address_id INTEGER VYHukanbHbli neHTuUKATOp axpeca
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address VARCHAR(100) Tekct agpeca
postal code VARCHAR(20) ITouTtoBbIii HHIAEKC
city id INTEGER Unentudukarop ropoga
phone VARCHAR(20) Homep tenedona
3. Kakue u3 nmepeqrclieHHBIX KOMaH] OTHOCATCS K SI3BIKY onpeneneHus ganasix (DDL)?
A) CREATE TABLE
b) SELECT
B) ALTER TABLE
I') DROP TABLE
J1) INSERT
E) GRANT
4. Kakue u3 NepeurciIeHHbIX KOMaHJ OTHOCATCS K $3bIKYy MaHUIYJIUPOBAHUS JTAaHHBIMU
(DML)?
A) SELECT
b) INSERT
B) UPDATE
I') DELETE
1) CREATE
E) REVOKE
5. INommuoxkecTBO SQL, oTBedaroliee 3a ymnpaBieHHE IIpaBaMM JOCTyIa MOJIb30BaTeNed K
nanHbIM (GRANT, REVOKE), na3biBaercs

ITonmuoxkecTBo SQL, oTBevaromiee 3a ynpasieHHE IPaBaMM JOCTYyINa MOJb30BATENEH K JTAHHBIM
(GRANT, REVOKE), na3biBaercs

6. ConocraBsTe NOAMHOXKECTBO sA3bIka SQL ¢ mprMepoM KOMaH/IbI.

1. DDL A. GRANT SELECT ON table TO user
2. DML b. CREATE TABLE users (...)
3. DCL B. UPDATE users SET name = 'Isad’'

Tema 2.4. Ocnosnvie onepamopol SOQL
dopma KOHTPOJIs1/0LIEHOYHOE CPeICTBO: TecTupoBaHue
Bomnpocsi/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, pabOTalomuX B MarazuHe
Homep 1.

CrpyxTrypa Tabnuus! staff
Cronben Tun nanusix Onucanue
staff id INTEGER VYHaukaneHbIi HIeHTH()UKATOP COTPYIHUKA
first name VARCHAR(50) Ums corpynHuka
last name VARCHAR(50) ®amumnusi coTpyagHuKa
store_id INTEGER Unentudukarop marazuna
email VARCHAR(100) DnexTpoHHas mo4ura
active BOOLEAN Craryc akTUBHOCTH
username VARCHAR(50) Jlorun
password VARCHAR(50) [Taponb
last update TIMESTAMP Jlata mocnenHero oOHOBICHUS
2. Hamummre SQL 3ampoc s momydeHUs: BCEX JAaHHBIX O COTPyIAHUKax ¢ (pamunmeit
"benos".
Harmumure SQL 3ampoc ajis mosry4eHus BCeX TaHHBIX O COTpyAHUKaxX ¢ ¢hamunueii "bemo".
Crpykrypa Tabmuib employees
CronoOerr Tun nagaeix Onucanue
employee id INTEGER YuaukanbHbIM nIeHTH(DHKATOP COTPYIHHUKA
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first name VARCHAR(50) Ums cotpynnuka
last name VARCHAR(50) ®amumnust coTpyaHuka
department VARCHAR(50) Otnen
position VARCHAR(50) HomxHOCTB
salary DECIMAL(10, 2) 3apruiara
hire date DATE Jlara npuema Ha paboTy
3. Kakue 13 nepeuncieHHbIX ONepaTOpOB OTHOCATCSA K MAaHUITYJIMPOBaHHIO JaHHbIMU B SQL?

A) SELECT

b) INSERT

B) TRUNCATE
I') UPDATE

1) DELETE

E) COMMENT

4. Kakue npeanoxeHust MOryT BXOIuTh B coctas oneparopa SELECT?

A) WHERE
b) GROUP BY
B) VALUES
I') ORDER BY
1) HAVING
E) SET

5. Omeparop SQL, mnpumeHsemblii Uisi U3MEHEHMs] 3HAUEHUN CYLIECTBYIOIIHUX CTPOK
TaOJIMIIBI, HA3EIBAETCS
Omneparop SQL, npumeHsieMblil [UIsI W3MEHEHHs 3HAYEHUIH CYIIECTBYIOUIMX CTPOK TaOIUIB,
Ha3bIBACTCS .

6. [Ipeanoxenune oneparopa SELECT, 3anatomiee ycinoBue GUIBTpaidy TPYIIL, MOTYYSHHBIX
nocie GROUP BY, naseiBacTcs .
[Tpennoxenue omnepatopa SELECT, 3agaromiee ycioBue (puiabTpauuy Tpymi, MOTYYEHHBIX MOCTE
GROUP BY, nasrsiBactcs

7. ConocraBere orneparop SQL ¢ BBITOIHIEMBIM IEHCTBHEM.

1. INSERT A. JIo6aBieHue HOBOM CTPOKU B TAOIHITY

2. UPDATE b. 3MeHeHue 3Ha4€HHI CYIIECTBYIOIINX CTPOK
3. DELETE B. Ynanenue cTpok u3 TaOIHIIbI

4. SELECT I'. U3BnieueHune qa”HHBIX U3 TAOIUIIBI

Tema 2.5. Hopmanuzayus 6a3 oannnulx. Mexanuszmol UHOEKCUPOBAHUSL OAHHBIX.
dopMa KOHTPOJISI/OIICHOYHOE CpeACcTBO: Hammume KoHCIIeKTa JISKITHi

Tema 2.6. Coeounenus mabdauy (onepamop JOIN).Paboma c knouamu.
dopma KOHTPOJIs/0LIEHOYHOE CPeICTBO: TecTupoBaHue
Bomnpocwi/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 Tabmuil
2. JIns oTcyTCTBYIOUIMX COOTBETCTBUM 3anoHseT nojst NULL
3. OkBuBanenTeH UNION LEFT JOIN u RIGHT JOIN
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4. He nopnepxxuBaercs B MySQL
5. Paboraer mennennee yem INNER JOIN

3. Conocrasete Tun coeaunenust JOIN ¢ ero pesynbrarom.
1. INNER JOIN A. Tonbko cTpOKH, UMEIOIINE COOTBETCTBUE B 00€UX TabiHIIax
2. LEFT JOIN b. Bce cTpoku j1€Boi TaOIHUIIBI U COOTBETCTBYIOLINE CTPOKH npaBoi (niau NULL)
3. RIGHT JOIN B. Bce ctpoku npaBoii TaOIHIIBI # COOTBETCTBYOMKE CTpoku jJeBoi (mmm NULL)
4. CROSS JOIN T. JIekapToBO MpOU3BEICHIE BCEX CTPOK ABYX TAOIHIT

Tema 2.7. Oxonnvle ¢hyHrkyuu

dopma KOHTPOJIs1/0LIEHOYHOE CPEeICTBO: TecTupoBaHue

Bomnpocsi/3ananus:

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

1. OxoHHble (YHKIUU BBIMOMHSIOT BBIYUCICHUS HaJ HAOOPOM CTPOK, CBS3aHHBIX C TEKYIIEH
CTPOKOI
2. OxoHHbIE QYHKIIUN 0053aTEIIbHO CBOPAYMBAIOT pe3yabTupytomue crpoku kak GROUP BY
. OxoHHbIE QYHKLIUU MOTYT HCIIOIB30BaTh MOPSIOK CTPOK B paMKax OKHa
. OxoHHBIE PYHKITH Bceraa TpeOyroT ucnoiab3oBanus KoHCTPYKIu OVER()
. OkoHHBIE (PYHKITUU HE MOTYT cofiepkaTh arperarabie GpyHkunu BHYTpu OVER()

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

|V, I SN OS]

. LAG() oOpamraercs K mpeapIayIeld CTPOKE B OKHE
. LEAD() oOpamraercs k cienyromeid CTpOKe B OKHE
. O6e dynkiuu Tpedytot ykazanuss ORDER BY 8 OVER()
. O6e GyHKIIMK MOTYT TOJTy4aTh 3HAYEHUS U3 CTOJIONOB JPYTHX CTPOK
. LAG() u LEAD() paboTaroT TOJIBKO C YUCIOBBIMU JTaHHBIMH
3. Kakve u3 mnepedyuciIeHHbIX KOHCTPYKIMI HCHOJB3YIOTCA MPHU ONPEIACICHUH OKHA B
OKOHHBIX (pyHKIHSIX SQL?
A) OVER
b) PARTITION BY
B) ORDER BY
I') GROUP BY
1) HAVING

4. Kakue yTBepkaeHHsI 00 OKOHHBIX (DYHKIIMSX BEPHBI?

Dn A~ W =

A) BBINIOTHSIIOT BRIYUCIICHUS HAJ HA0OPOM CTPOK, CBS3aHHBIX C TEKYIIEH CTPOKOH
b) OGs3aTenbHO CBOpaYMBaIOT pe3yinbTUpyomue crpoku, kak GROUP BY

B) MoryTt yuuTsiBaTh nopsa0k cTpok BHyTpH okHa (ORDER BY)

I') TpeOytoT obs3aTenbHOrO YKazanusi KoHCTpykunu OVER()

J1) He MOryT mpUMEHSTHCS BMECTE C arperaTHbIMU (PYHKLIUSAMHU

5. OxoHHas (hyHKIIMA, BO3BpAIAIOIIasl 3HAYCHNE U3 MPEIbIIYNIICH CTPOKH OKHA, HAa3bIBACTCS

OxoHHast (pyHKIMS, BO3BpAIIAOIas 3HAYEHUE U3 MPEIbIYIIeH CTPOKU OKHA, Ha3bIBACTCS
6. OxoHHas (pyHKIMS, TMPUCBAMBAIONIAs KAKJIOHW CTPOKE OKHA YHUKAJIBHBIA TOPSAKOBBIN
HOMeEp, Ha3bIBAETCS

OxonHHast (DyHKIMsI, TPUCBAMBAIONIAs KaKJIOHW CTPOKE OKHAa YHHUKAJIBHBIA TOPSAKOBBIA HOMED,
Ha3bIBACTCS

7. ComocTaBbTe OKOHHYIO (DYHKITHIO C BBITIOJIHSIEMBIM JICHCTBHEM.

1. LAG() A. Bo3Bpaluaer 3Hau€HUE U3 CIEAYIOIENH CTPOKH OKHA

2. LEAD() b. Bo3Bpaiiaer 3HaueHHE U3 MPEIbIAYIIENH CTPOKH OKHA

3. RANK() B. IlpucBauBaet paHr ¢ nporyckamu Ipu OJUHAKOBBIX 3HAYEHUAX

4. ROW_NUMBER() I'. [IpucBauBaeT yHUKaJIbHBII MOPSAIKOBBIA HOMEP 0€3 MPOIyCKOB

Paszoen 3. Ilpocmpancmeennsie oannvie u PostGIS
Konmponupyemwie H/IK: IIK-8.1 IIK-8.2 1IK-8.3 1IK-8.4
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Tema 3.1. Yemanosxa u akmusayust PostGIS
®dopma KOHTPOJIS/OIIEHOYHOE CpeacTBO: [IpocMOTp BBITTOTHEHHBIX paboOT

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

. MoxeT XpaHUTb JTI00bIe TEOMETPHUECKUE OOBEKTHI

. SIBnsieTcst abCTPAKTHBIM CYTIEPTUIIOM JUISI BCEX T€OMETPHUECKUX THUIIOB
. 3aHUMaeT MEHbIIIE MECTa, YeM CIICIIHATN3UPOBAHHbIC THUIIBI

. TpeOyeT ssBHOTO MPUBEACHNUS THIIOB JIJIsl KOHKPETHBIX OTepanuii

. Bcerna umeer npoctpancTBeHHy0 npuBsi3Ky (SRID)

DA W =

2. Kakue QpyHKIIUN UCHOIB3YIOTCS ISl CO3/1aHUS TEOMETPUUYECKIX 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 Buftfer(geom, 10)
3. SQL-xomaHnma mjisi MOAKIIOYEHHS PACHIMPEHHs] K TEKyIIed 0a3e JaHHBIX HWMEET BHU]T
CREATE

SQL-xoMaHma nsi MOAKITIOYEHHS pacIIMpeHusi K Tekymied Oa3ze manHbix mMeer Bujg CREATE

Dn A~ W =

4. @®yukmusa PostGIS, Bo3Bpamaromiass HOMEp YCTaHOBJIEHHOM BEPCUH PpaCIIUPEHHS,
Ha3bIBACTCS

Oynkius PostGIS, Bo3Bpaiaronias HoMep yCTaHOBIICHHOW BEPCUU PACIIMPEHUSI, HA3bIBAECTCS
5. Kakue U3 nepednciaeHHbIX SBIAIOTCS 0a30BBIMU TeoMeTprudeckumu tTunamu PostGIS?

A) POINT

B) LINESTRING
B) POLYGON

') RASTER

1) MULTIPOINT
E) SEQUENCE

6. Kakue QyHKIIMM NCTIONB3YIOTCS I CO3/IaHUs TEOMETPUUECKUX OOBEKTOB?

A) ST GeomFromText
b) ST GeomFromEWKT
B) ST MakePoint

I') ST Buffer

) ST Area

7. Tun reomerpun PostGIS, npencrapnstommii co60oii HAOOpP HECKOIBKUX TOJIUTOHOB Kak
€IMHBIN 00BEKT, Ha3bIBACTCS
Tun reomerpun PostGIS, mpencraBnstomuii cob6oii HaOOpP HECKOJBKUX IOJIMTOHOB KaK €IMHBIN
00BEKT, HA3LIBAETCS

8. AOCTpaKTHBIA CYNEPTHI, SIBISIONIUNACS POIUTEIBCKUM JJISI BCEX TEOMETPHUECKUX THIIOB
PostGIS, Ha3bIBaeTcs
AOCTpPaKTHBINA CYNEPTHII, SBISIONINICS POIUTEIBLCKUM JUISl BCEX TeOMETpHUecKux TUMOB PostGIS,
Ha3bIBACTCS

9. ComocTaBbTe T€OMETPUUECKUIN THII C IPUMEPOM Teorpaduueckoro 0ObeKTa.
1. POINT A. 3nanue Ha Kapte
2. LINESTRING b. Peka
3. POLYGON B. IlyHKT reoge3nueckoi cetu
4. MULTIPOLYGON I'. Apxunenar ocTpoBOB
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Tema 3.3. Cucmemswi koopounam. IIpocmpancmeennvie onepamopul. BekmopHhvie 0anubie
®dopma KOHTPOJIS/OIIEHOYHOE CPeACTBO: Hamndne KoHCIeKTa JeKIui

Tema 3.4. Ilpocmpancmeennvle OmHOUEHUS
dopMa KOHTPOJISI/OTICHOYHOE CPeACTBO: TecTrupoBaHue
Bonpocsi/3ananus:
1. Kakue u3 yrBepxaenuii o pynkuuu ST Contains BepHBI?
. ST Contains(A, B) BozBpamaer TRUE ecnu B nonmHocThIO BHYTpH A
. I'panuna reomeTpun B He 10KHA KacaTbCsl TPAHULIBI TEOMETPUHN A
. ST Contains(A, B) implies ST Within(B, A)
. PabotaeT TONBKO 17151 TIOJUTOHOB
. He yunTsiBaeT Z-xoopauHary mpu padore ¢ 3D reomeTpusiMu
2. Kakue u3 yrBepxaenuit o pynkmuu ST Within BepHbI?
. ST Within(A, B) Bo3Bpamniaer TRUE ecnu A moiaHOCTBIO BHYTpH B
. SIensiercst ooparnoii k ST Contains
. I'paHu1lbl reoMeTpUi MOTYT CONPUKACATHCS
. PaboTaeT TONbKO /ISl TeOMETPHIA C OTMHAKOBON Pa3MEPHOCTHIO
. Bcerna Bo3Bpamaer FALSE ecnu reometpuun umerot pazasie SRID
3. Kakue yTBepxaeHus o cucremax koopauHat B PostGIS BepHbI?

DA W =

Dn A~ W =

A) Unentudukarop cucreMsl kKoopauHaT Ha3biBaeTcs SRID
b) ®ynkums ST Transform BBHIMONHSIET NEPENPOCHUPOBAHUE TEOMETPUU B JPYTYH) CHCTEMY
KOOpAUHAT
B) Bce reomeTpuu B 6a3e naHHBIX 00s13aHBI HIMETh OfuHAKOBBIH SRID
I') Tabnuua spatial _ref sys XxpaHUT mapaMeTpbl CUCTEM KOOPAMHAT
J) I'eorpaduueckue KOOpIAUHATHI BCETIa U3MEPSIOTCS B METpax
4. Ywucnooit wunmeHtudukarop cucrembl kKoopauHaT B PostGIS, ompenensrommii eé
napaMmeTpsl (AJUTUIICOUA, TPOEKIIHIO, EAUHHUIIBI U3MEPEHHUS ), Ha3bIBAETCA
UucnoBort wuneHtudukarop cucrembl koopauHar B PostGIS, ompenenstommii €€ mapameTpsl
(anMIcon 1, MPOEKINIO, eAMHULIBI U3MEPEHUs ), Ha3bIBACTCS
5. Kakue ¢ynkmuu PostGIS ucnonb3yrorcs st aHanw3a MPOCTPAHCTBEHHBIX OTHOIICHHMA
MEXIy 0ObeKTaMu?
A) ST Intersects
b) ST Within
B) ST Contains
I') ST Buffer
1) ST Touches
E) ST DWithin
6. Kakue yrBepxnenus o pynkiun ST Contains(A, B) Bepubi?
A) Bosepamaer TRUE, ecniu reomerpust B moaHOCTBIO HaX0AUTCS BHYTPH A
b) Ansercs obparHoii mo cmeicy dyakuuu ST Within(B, A)
B) PaGoTaeT TOnBKO J71s1 TOTUTOHATBHBIX TEOMETPUI
I') YuuTeiBaeT COOTHOIIEHNE TPAHUI] OOBEKTOB
1) Tpebyet omurakoBoro SRID y o6enx reomeTpuii 11t KOPPEKTHON PabOTHI
7. ©@ynkuus PostGIS, nposepsitorasi, HaxoAUTCs I 00BEKT A Ha 3aJJaHHOM PACCTOSTHUHU OT
oObexTa B, HazwpIBaeTca
Oynknusa PostGIS, npoBepsronias, HaxoquTces 11 00bEKT A Ha 3aIaHHOM PacCTOSIHUM OT 00ObekTa B,
Ha3bIBACTCS
8. ConocraBbre (QYHKIIHIO TPOCTPAHCTBEHHOTO OTHOIICHHUS C €€ OMMCAaHUEM.

1. ST Within A. ['eomeTpun HE UMEIOT OOLINX TOUEK
2. ST Touches b. OOBEKT MOTHOCTHIO HAXOIUTCS BHYTPHU APYrOro 00beKTa
3. ST Disjoint B. ['eomeTpuu conpukacaroTcst TOJIbKO 'paHUIIaMH, He IepeceKas BHyTPEHHHE
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oOmactu
4. ST Overlaps I'. [eoMeTpun 4aCTUYHO TIEPEKPBHIBAIOTCS, HE COBIAAs TMOJHOCTHIO

Tema 3.5. Tononocuueckue onepayuu
®dopMa KOHTPOJISI/OTICHOYHOE 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 reoOMeTpUIO TOTO JKe TUma, 4To A u B
. Moxet ncnonb3oBarbes Kak arperarnas ¢pynkuus: ST Union(geom)
. YcTpaHseT rpaHuIlbl MEXIY CMEKHBIMU ITOJIMTOHAMU
. Bcerna BozBpamaer MULTI-Tun 115 reTepOreHHbIX KOJUIEKIUN

DA W =

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

3. Kakue ¢pynkumun PostGIS oTHOCATCS K TOMOJIOTHYECKUM (arperupyroIiuM) oreparysm Hal
TEOMETPUSIMU?
A) ST Union
b) ST Intersection
B) ST Difference
I') ST Length
1) ST Collect

4. Kakue yreepxaenus o pyakuuu ST Union BepHbI?

DN B~ W =

A) OObeauHseT 1Be WM 0oJiee TeOMETPH B OJTHY
b) MoxeT ucrnonb30Barbesi Kak arperarHasi yHKIUS JUIst HAbopa CTPOK
B) Yerpansier obuye rpaHUIBI MEXKTY CMEXHBIMH ITOJTUTOHAMHU
I') Beerna Bo3BpalaeT reoMETpHUIO TOTO 5K€ IPOCTOrO TUIIA, YTO U BXOJHBIE JaHHbIE
J1) TpeOyet onunaxkoBoro SRID BXOTHBIX reOMETpHiA

5. ®yukuus PostGIS, Bo3Bpamjaromiasi 4yacTh TIeOMETpuU A, HE TNEPECEKAIONIYIOCS C
reomeTpuel B, Ha3bIBaeTcA
Oynkuus PostGIS, Bo3Bpamaromas yacTb reoMeTpuM A, HE NEPECEKAIOIIyIoCcsl ¢ reoMeTpueil B,
Ha3bIBACTCS .

6. Oyukuus PostGIS, oObenuHsIOmAas HECKOIBKO TE€OMETPHU B €IUHYIO KOJUICKIIHIO Oe3
CIIMSIHUS 110 TPAHUIAM, Ha3bIBACTCS
@yukius PostGIS, o0beauHstoNnIas HECKOJIBKO T€OMETPHIA B €IUHYIO KOJUICKLHUIO 0€3 CIUSHUS 110
rpaHHIIaM, Ha3bIBACTCS

7. ComocTaBbTe TOMOJIOTUYECKYIO (DYHKIIUIO C PE3yIBTAaTOM €& BBHITIOTHEHUS.
1. ST Union A. OGmiast 4acTh IByX r€OMETPUIA
2. ST Intersection b. O6benuHEeHNE TEOMETPHUH B OJTHY
3. ST Difference B. YUacts A, He nepecekaromasics ¢ B
4. ST SymbDifference I. Yactu reomerpuii, HE COBHAJAIOIINE APYT C JAPYroM (CHMMETPUYHAS
Pa3HOCTH)

Tema 3.6. Opeanuzayus pabomel ¢ pacmposvimu OaHHbiMU 6 BJ]
dopMa KOHTPOJISI/OIICHOYHOE CpeacTBO: Hammume KoHCIeKTa JISKITHi

Pa3zoen 4. Humezpayusa PostgreSQL/PostGIS u QGIS
Konmponupyemvie H/IK: IIK-8.1 IIK-8.2 IIK-8.3 1IK-8.4 [IK-13.1 IIK-13.2 [IK-13.3 [IK-13.4
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Tema 4.1. THooxmouenue PostgreSQL/PostGIS ¢ QGIS
dopma KOHTPOJIs1/01IEHOYHOE CpeicTBO: [IpoCMOTp BBITIONTHEHHBIX padoT

Tema 4.2. Temamuueckasn kapmoepagus ¢ QGIS
dopMma KOHTPOJISI/OTICHOYHOE CpeacTBO: PacueTHo-rpaduueckas padora
Bonpocsi/3ananus:
1. Coznanue KapThl HACEIEHUS C UCIIOIb30BaHUEM MPOCTPAHCTBEHHBIX 0a3bl JAHHBIX

Tema 4.3. Pacuém npocmpancmeennvix noxazameneu
®dopma KOHTPOJIS/OIIEHOYHOE CpeacTBO: [IpocMOTp BBITTOTHEHHBIX paboOT

Pazoen 5. I'eoungpopmayuonnvie cmanoapmeol u OMKpolmyle UCMOYHUKU
Koumponupyemvie M/IK: 1IK-13.1 1IK-13.2 [IK-13.3 [IK-13.4

Tema 5.1. Opeanuzayus npocmpancmeeHHblX OaHHbIX 8 6eh-cpede. Cmanoapmul u HOOXOObL.
®dopma KOHTPOJIIS/OIIEHOYHOE CPpeACcCTBO: Hamndne KoHCIIeKTa JeKIui

Tema 5.2. Ilpomoxoner OGC 6 QGIS u PostGIS
®opma KOHTPOJIA/OLIEeHOYHOE cpeacTBO: [IpocMOTp BBIOTHEHHBIX paboOT

Tema 5.3. Omxpvimule UCMOYHUKU NPOCIPAHCIBEHHBIX OAHHBIX
dopma KOHTPOJIS/0LIEHOYHOE CPENICTBO: 3aluTa padoT

8. OueHo4YHBIC MaTepHAJIbI IPOMEKYTOYHOM aTTeCTALMHA

5 cemecmp, Ox3amen
Konmponupyemvie H/K: IIK-8.1 I[IK-13.1 IIK-8.2 [IK-13.2 IIK-8.3 I[IK-13.3 1IK-8.4 IIK-13.4

Bomnpocei/3ananus:
1. OnuumMTe UCTOPUIO PA3BUTHUS PEISILIMOHHBIX 0a3 TaHHBIX.

2. laiiTe onpeaeneHue pesiIMOHHON anreOppl, IepeyucIuTe e€ OCHOBHBIE 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. Packpoiite Ha3HaYeHHWE W MPUBEIUTE [PAKTUYECKUE CLEHAPUU MHCIOJIb30BaHHUS
JOIN-onepamumii: INNER, LEFT, RIGHT, FULL.

6. OnummTe OCHOBHBIC THIBI JAHHBIX, Moajaepx)uBaeMbie B PostgreSQL (unciosie,
TEKCTOBBIE, BpEMEHHBIC, IOTUUECKUE).

7. Ilepeuncaute Bunabl orpannueHuid 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.
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9. OnuuuTe Npouecc yCTaHOBKU U akTUBalUuK paciupenus: PostGIS.

10. OOBsicHUTe OCOOEHHOCTH MPOCTPAHCTBEHHOW WHJCKCAIIUU, OXapaKTEePU3yHTE THITbI
npocTpancTBeHHbIX WHAEKCOB GiST m SP-GiST, omummure mxX co3maHue W UCIOJIb30BaHHE IS
YCKOPEHHSI 3aITPOCOB.

11. Oxapakrepusyiite ocHOBHbIC (PyHKIMU PostGIS st paGoTel ¢ MpOCTpaHCTBEHHBIMHU
JaHHBIMU, PA3JEJIUB UX HA FPYTIbL:

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 QyHKUIUH yKa)KUTE Ha3HaUE€HUE U IIPUBEANUTE IPUMEP UCIIOIb30BAHUS.
12. JlaitTe onpeaesieHUe CUCTEMaM KOOPJAUHAT U MPOEKIIHSIM.
13. OnumuTe CTPYKTYpY M HazHaueHue Tabnuiel spatial ref sys B PostGIS.
14. OnumuTe METOABI UMITOPTa U AKCTIOpTa NaHHBIX B PostgreSQL/PostGIS.

15. Onummre >3Tanbl OYUCTKHM M HpeAoOpabOTKM JaHHBIX: paboTa € KOTUPOBKAMH,
¢dopmaramu, 00pabOTKa MPOITYCKOB M OIIUOOK.

16. Packpoiite mnoHsaTne OKOHHBIX (GyHKIMA B PostgreSQL. OOwsicHUTE Ha3HAYCHUE
koHcTpykiuit OVER, PARTITION BY, ORDER BY.

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

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

19. OxapakrepusyiTe aJropuTMbl aBTOMATUYECKOTO CO3JIaHUS IIKaJd ISl TEMaTUYECKHUX
KapT: eCTeCTBEHHbIe MHTepBaibl (Jenks), paBHbIe MHTEpBaNIbI, KBaHTWIH. [IpuBeanTEe MPUMEPHI UX
MIPUMEHEHUS.

20. OnuiuTe npolecc NPUCOSANHEHUSI CTATUCTUYECKUX JAHHBIX K TPAHUIIAM PErMOHOB Ha
OCHOBE NPOCTPAHCTBEHHBIX OTHOLIEHUN.

21. Oxapakrepusyiite noaaepxky pactpoBbix HaHHbIX B PostGIS: tunm RASTER, ytunury
raster2pgsql mms ummopra.

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

23. OnumvTe Ha3HaYEHUE U BOBMOXKHOCTH MOAyJst pgRouting.

24. OxapakTepu3yiTe anropuTM mapmpytuzanuu pgr dijkstra (kpardaiimmii myTh)
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25.  OxapakrepusyiTe  anroputM  MapmpyTtuzamuu  pgr drivingDistance  (30HBI
JIOCTHKUMOCTH)

26. OOBsCHHTE TPOLECC BHU3yaJM3alMM MOCTPOCHHBIX MapUIPYTOB W 30H JOCTYIHOCTH
(m30xpon) B QGIS.

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

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

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

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

OcHognas tumepamypa

1. 3ompamkoB W. JI. BBemenue B TeonH(POpPMAIMOHHBIE CHUCTEMBI M JAUCTAHIIMOHHOE
30HaMpOBaHKE: yueOHO-MeTonuueckoe nmocodue / . JI. 3ompaukoB, H. B. I'mymkoBa. - Beenenue B
reonH(pOpMaIlMOHHbIE CUCTEMBI U TUCTAaHIIMOHHOE 30HAupoBaHue - HoBocubupck: HoBocubupckuii
roCyIapCTBEHHBIN yHHBepcHUTET, 2023. - 88 ¢. - 978-5-4437-1498-1. - Tekcr: snexrponHsiii // [IPR
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
yuuBepcutet, ObC ACB, 2016. - 156 c. - 978-5-7996-1622-9. - Tekct: snexrponnsii // IPR
SMART: [caiit]. - URL: https://www.iprbookshop.ru/68419.html - Pexxum moctyma: mo moanucke

3. MankoB O. b. Pa6ora ¢ CYBJl PostgreSQL: yue6Hoe mocobue / O. b. Mankos, M. II.
Mapxkosa, M. B. JleBsatepurosa. - Pabora ¢ CYB]/] PostgreSQL - Omck: OmMckuHii rocyiapcTBEHHBII
TexHudeckuit yHuBepcutet, 2023. - 175 c. - 978-5-8149-3707-0. - Tekct: snexrponHsiii // IPR
SMART: [caiit]. - URL: https://www.iprbookshop.ru/140858.html - Pexum goctyma: rmo moamucke

Jlononnumenvuas numepamypa

1. HamecroukoB A. M. ba3el pgansbix. Ilpaktuueckmit kypc. B 2 wactax. U.1.
OOBbeKkTHO-peNsIIMOHHBIe 0a3bl JaHHBIX Ha mpuMmepe PostgreSQL 9.5: yueObnoe mocobume / A. M.
HamectaukoB, A. A. ®wmunmnos. - ba3el nanabix. [lpaktnueckuit xkypc. B 2 wgactax. Y.1.
OOBbeKTHO-peISIITMOHHBIC 0a3bl AaHHBIX Ha mpumepe PostgreSQL 9.5 - VinbsHOBCK: YIbsSHOBCKHIA
TrOCYIapCTBEHHbIA TeXxHHueckuil yHuBepcuret, 2017. - 113 c. - 978-5-9795-1743-8. - Tekcr:
anekTpoHHbiit // [IPR SMART: [caiit]. - URL: https://www.iprbookshop.ru/106085.html - Pexum
J0CTyTa: 1O TMOAMKICKE

2. Kysnenos C. Jl. BBenenue B pensnroHHbIe 0a3bl JaHHBIX: yaeOHoe mocooue / C. J. Ky3nenos.
- Benenne B pemsiiimonHble 0a3bl naHHBIX - MockBa: MaTepHeT-YHuBepcurer MHbOpMaIMOHHBIX
Texnonoruit (MHTYUT), At [Ilu Ap Meaua, 2025. - 247 c. - 978-5-4497-0902-8. - Texcr:
anekTpoHHbiit // [IPR SMART: [caiit]. - URL: https://www.iprbookshop.ru/146337.html - Pexum
J0CTyTa: 1O TMOAMKICKE
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3. Toxmaxkos I I1. ba3bl JaHHBIX: MOAEIN U CTPYKTYPHI JaHHBIX, sA3bIK SQL, mporpammupoBaHue
6a3 nanHbIX: yueOHoe nocodue / I'. II. TokmakoB. - ba3bl TaHHBIX: MOJEIN U CTPYKTYPHI JaHHBIX,
s3pik  SQL, mporpammuipoBaHue 0a3 MaHHBIX - YIbSHOBCK: YJIBSHOBCKHHA TOCYIapCTBEHHBIH
TexHuueckuii yausepcuret, 2021. - 362 c. - 978-5-9795-2184-8. - Tekcrt: anekrponHsbiii // IPR
SMART: [caiiT]. - URL: https://www.iprbookshop.ru/121263.html - Pexxum noctyna: mo noamnucke

9.2. [IpodeccuonanbHble 0a3bl JAHHBIX U pecypcbl «MHTEepHET», K KOTOPBIM 00ecneuynBaeTcs
AOCTYN 00YyYAKOIIMXCS

IIpogheccuonanvruvie 6azvi Oanubix
He ucnonp3yrores.

Pecypcor « Unmeprnem»
1. https://ratcatcher.ru/bd/ - IHTepakTUBHBIE KOHCIIEKTHI IO MpeaMeTy " YipaBiieHHe JaHHBIMH"
2. https://www.iprbookshop.ru/ - DnekrporHo-6nbmmoreunas cucrema IPR SMART
3. https://lms.miigaik.ru/ - C1O MUUT'AuK
4. https://rosstat.gov.ru/ - denepanpHas ciryx)0a rocy1apCTBEHHON CTaTHCTHKU
5. https://programforyou.ru/block-diagram-redactor - Penaktop 61ok-cxem

6. https://gis-lab.info/ - GIS-Lab.info — pyccKOsI3bIYHBIE HEKOMMEPUYECKUN BEO-TIPOEKT H
COO0IIEeCTBO, MOCBAMIEHHOE pabore ¢ TreorpadudecKuMH MHEPOPMAIMOHHBIMH CUCTEMaMU U
JaHHBIMH JUCTAHIIMOHHOTO 30HAMPOBAHUS 36MHOM MMOBEPXHOCTH

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

Ilepeuenv npocpammnozo obecneuenus

(0bHO8BNEeHUE NPOU3BOOUMCS NO Mepe NOSABILEHUS HOBbIX 8ePCULL NPO2PAMMbL)
1. PostGIS;

2. PostgreSQL;

3. QGIS;

Ilepeuensb uHpOPMAYUOHHO-CIPABOUHBIX CUCTEM
(0OHOBIEHUE BBINOTHAEMCA eAHCEHEOETbHO)

He ucnonb3zyercs.
9.4. O0opynoBaHue U TEXHUYECKHE CPeACTBA 00yUeHUs

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

10. MeTonnuyeckue yKa3aHusi 10 OCBOEHMI0 TUCHMILIMHBI (MOTYJIs1)

C 1enpl0 yCHEIIHOTO OCBOCHHUS JUCHUIUIUHBI «YIpaBICHUE TAaHHBIMH» CTYIEHTaM HEOO0XOIUMO
CUCTEMAaTU4YECKH BBIIOJIHATH JOMAIIHUE 3aJaHUs B COOTBETCTBUH C TEMaMH, IIPEICTaBICHHBIMU
NperoJaBaresieM Ha JICKIIMOHHBIX M TMPAaKTHYECKUX 3aHATHAX. [ 3pQPeKTUBHOTO BBHIMOIHEHUS
3aJJaHUi PEKOMEHIYETCSI HCIIONb30BaTh YYeOHO-METOIANYECKHE MaTepHalibl, COOTBETCTBYIOIIUE
uzyyaeMoil Temaruke. CamocrosTeNnbHas padoTa CTYIEHTOB OPraHU3YeTCs U PETyIHpyeTcs
METOIUYECKUMU PEKOMEHIALUSAMHU 110 JUCLUIIINHE, a TAKXKE METOIUYECKUMU PEKOMEHIALUSAMH 110
OpraHU3aIMH CAMOCTOATENBHOM paboThl, NPUHATHIMU B YHUBEPCHUTETE:

CamocrosTenbHas paboTa CTYIEHTOB OIMCBIBACTCS U PETYIUPYETCs:
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- MeTtoaudyeckuMHu peKOMEHAAIUSAMU 10 TUCIUIUINHE;
- MeTonuyeckuMi PEKOMEHIAIMSIMHU 10 OpPraHU3AIMKH CaMOCTOSTEIHLHOM pPabOThl CTYIACHTOB
MUUT'AuK;

Onucanue 603modxcrnocmeit uzyuenusn oucyuniaunsl auyamu ¢ OB3 u unsanuoamu

[Tpu HEOOXOAUMOCTH OOYUYCHHS CTYICHTOB-UHBAIH/IOB U JIUI C OTPAHUYCHHBIMH BO3MOXHOCTSIMHU
3M0POBBSl  AyAUTOPHBIC 3aHATHS MOTYT OBITh 3aMEHEHBl WM JIONMOJHEHBl H3yYEeHUEM
MOJHOTEKCTOBBIX ~ JIEKUMW, MPE3CHTAlWi, BHIECO- M  aAyAUOMATEPUATIOB B  JJIEKTPOHHOU
nHpopmanmonHo-oOpazoBarenbHoit cpene (QUOC) ynuBepcureta. MHAMBHIyadbHBIC 3adaHUSA
MOAOMPAIOTCS B Q/IalITUPOBAHHBIX K OTPAaHUYCHUSIM 3I0pOBbs (hopMax (MUCBMEHHO WJIH yCTHO, B
¢dopme mpeseHTanuii). Beibop MeTonoB oOydeHHs 3aBHCHT OT MX JIOCTYIMHOCTH IJii MHBIUIOB U
JIUI C OTPAaHUYEHHBIMH BO3MOXKHOCTSIMU 3/10POBbSI.

PaGoyas mporpamma AMCHUIUIMHBI I WHBAIUAOB U JUI] C OTPAHUYCHHBIMU BO3MOXKHOCTSIMH
30POBBS pa3pabaThIBaeTCs WHANBUAYATHHO C YIETOM O0COOCHHOCTEH MCHUXO()U3NIECKOTO pa3BUTHS,
WHANBUIYATbHBIX BOSMOKHOCTEH M COCTOSHUS 37J0POBBS TAKUX 00yUYaIOLTUXCS.
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