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1 IlepeyeHb IJIAHUPYEMBIX Ppe3y/IbTAaTOB O0yYeHHs MO JUCLHHUIUIAHE, COOTHECEHHBIX C
IUIAaHUPYEMbIMH pe3y/IbTaTaMHU 0CBOEHHs 00pa30BaTe/IbHOM MPOrPaMMbI

1.1 AucuyuniuHa «I'eoundopmanuoHHbie TexHosorud / Geoinformation Technologies»
obecrreunBaer (opMHpOBaHHE C/IeAYHOIIMX KOMIETeHI[UH C YYéTOM HHAMKATOPOB HX
AOCTH)KEeHUSA

KO,Z[, HAMMEHOBAaHHEe KOMIIeTeHIIUH KO]I[ HHAUKATOPA KOMIIETECHIIUHN

[TKC-2 CriocoOHOCTh aHa/TM3UPOBATh TPeOOBaHMS
To/Ib30BaTe el ¥ pa3pabaTbIBaTh KOHLIEILUH
KapTorpa(uuecko NpoAyKLUY C YYETOM COBPEMEHHbBIX
TEeXHOJIOTUUA U CTaHAAPTOB

ITKC-2.2

1.2 B pe3yibTaTe 0CBOeHHS JUCIUIIHHBI Y 00yYaOIIMXCA AO/DKHBI ObITH C()OPMHUPOBAHBI

Kopg,

CopepxaHue HHAMKATOPA Pe3yibTaT 00yueHust
HHAMKATOpa Aep A P y y

3Hatb Teoputo U NPaKTUKY
reorH(OPMAaTHUKH, OCHOBbI
nipoektupoBanus I'NIC, cTpyKTypsl 1
copep>kaHust 6a3 IPOCTPaHCTBEHHBIX
JlAHHBIX, MEeXXyHapOJHble U
POCCUMCKYE CTaHJapThl U ITOAXO0/bI K
CO3/IaHHI0 KapTorpauuecKon
MIPOJYKLIUHU.

Ymerb ©opMyMpoBaTh KOHLIETIL[AIO
Y TeXHAYECKOe 3a/laHve Ha
pa3paboTKy KapTorpaduueckoi
MPOJYKLIMH, CO3/|aBaTh CTPYKTYPbI Oa3
JlaHHBIX, 0OpabaTkiBaTh U
aHa/IM3UPOBaTh POCTPAHCTBEHHbIE
JlaHHble, peanu3oBbiBaTh ['VIC-
TIPOEKTHI ¥ pa3pabaThiBaTh
reoropTaslsl.

Biagers HaBblkaMu IPOEKTUPOBaHUS
apxutekTypbl ['IC, pa3pabotkoii [TO
JJ1s1 KapTorpajuu, onTuMu3aLyei
06paboTKY AaHHBIX, TTyOMKaIe
KapTorpaguuecKux CepBUCOB U
JIOKyMeHTal[1el TIpoLiecCoB
TIPOEKTUPOBAHUS U IKCILTyaTal[1u.

CrniocobHOCTh pa3pabaTbiBaTh
KOHLIeMLUM KapTorpaduueckoin
MPOAYKLMM (M3[jaHuM), CTPYKTYPbI
IIKC-2.2 1 cocTaB 0a3 TIPOCTPAHCTBEHHBIX
nanHbix, ['IC U reornopTasos
y4eTOM 3apy0e’KHOTO U
0TeuyeCTBEHHOTI'0 OITbITa

2 MecTo aucnunivHbl B cTpykrype OOII

Wzyuenne pucturiiiel  «[eonHdopMaiionHbie TexHonorud /  Geoinformation
Technologies» 0a3upyercsi Ha pe3y/bTaTax OCBOEHUS CJIEAYIOMIUX JUCIUIIMH/TIPAKTHK:
«MHpopmatrka / Computer Science»

JuciunivHa sIB/isSieTCsl MpeALlecTBYOIeN /s AUCLUIUIMH/TIPAKTUK: «ba3bl JaHHBIX /
Databases», «HeiipoceteBbie TexHonoruu / Neural Network Technologies», «['opueie I'MIC /
Mining GIS», «WHTrennekTyanbHble cucTeMbl U TexHosorun / Intelligent Systems and
Technologies»



3 O0BeM AUCIUIIIMHbI

O0beM AUCLMIIHHBI cocTaBisieT — 3 3ET

TpyA0eMKOCTb B aKajeMHUYeCKHUX Yyacax
. OpuH akaJeMHUYeCcKU yac COOTBETCTBYeT 45
Bup yueOHO# padoThI ©n A y
MHHYTaM aCTPOHOMHYECKOT0 Yaca)
Bcero Cemectp Ne 3
OO0111as1 TPYZA0EMKOCTh AUCIIUATITMHBI 108 108
Ay[IWTOpHBIE 3aHATHUSA, B TOM UHKCJIe: 45 45
JIEKITUU 15 15
nabopaTopHbIe pabOThI 30 30
MPaKTUYeCKUe/CeMUHAPCKUe 3aHSITHUS 0 0
CamocrosTenbHas paborta (B T.u. 63 63
KYpPCOBO€ MPOEKTUPOBAHUE)
Tpy10eMKOCTb TIPOMEXKYTOUHOMN 0 0
arTecTalnuun
Bu npome)xyTO4YHOM aTTecTaluu
UTOTOBOTO KOHTPOJIS IO AUCLIUILIAH
(MTOrOBOrO KOHTPOJIA 10 JUCLIUTLIMHE) 3auer 3auer
4 CTpyKTypa U cojepKaHue JUCLUII/INHbI
4.1 CBoHbIe JaHHBIE 110 COAEPKaHUIO AUCLIUII/INHBI
Cemectp Ne 3
Bujbl KOHTaKTHOH pabdoThI
N | Mmoo | e | b | nacen | O | o
n/n b uﬁz UITHHBI Ne Ko, Ne Kon. No Kon. No Ko, KOH);monﬂ
Aucd - UYac. B UYac. B UYac. B UYac. P
1 2 3 4 5 6 7 8 9 10 11
1. Benenue B
1 reoH(pOPMaTUKY 1 5 1 5 YcrHBIN
u posib ['IC B onpoc
HaykKax o 3emie
2. OcHOBBI
[IPOEKTUPOBAHUSL
KapTorpaguyeckou Ortuet 1o
2 MIPOJYKLIMH: 2 2 1 2 1 5 naboparop
KOHLIETIL[1H, Ho¥ pabore
CTaHAapThl U
(opmartbl
3.CTpyKTypa u
THUIEBI 0a3
IIPOCTPAHCTBEHHBI
X [JAHHBIX [ Ortuet no
3 reoHayK. 3 2 2,3 4 1 5 saboparop
VICTOUHUKY U HOW pabore
MeTo/bl chbopa
TMPOCTPAaHCTBEHHbBI
X IaHHBIX
4 4. Ananus 4 3 4 4 1,3 15 Ortuet o
MPOCTPaHCTBEHHBI naboparop
X [JAHHBIX, Ho¥ pabore
TMPOEKTHPOBaHWE U
MOJe/InpOoBaHKe




reorH(pOpPMalIOHH
bix cuctem (I'MIC)
1St
9KOJIOTUYECKOTO U
reoHay4YHOTr0
MOHUTOPHHIA

5.Kapra kak
VHCTPYMEHT
TIPUHATHUSA
pellleHUi B HayKax
0 3emie.
MynbTUMOzAIBEHOC
Tb U BU3ya/Iu3aLys
B
KapTorpagpuueckoi
npogykuuu u I'MC

Ortuert 1o
saboparop
Ho¥ pabore

5,6 8 1 5

6. DJIeKTPOHHEbIE
aT/acel U

1 pOBLIE
reoropTasIbl

Oryer 1o
naboparop
Ho¥ pabore

7,8 8 1,4 20

7. MeTtoppl
CTaHJapTU3aLU
MIPOCTPaHCTBEHHBI
X [JAHHBIX U
KapTorpaguueckmux
W3/1aHuH.
[IpakTueckoe
npumeHeHne ['MIC-
TeXHOJIOTUM B
Hay4HO-
WCCreJ0BaTebCKO
Y 1esiTe/IbHOCTH.

Y CTHBIN

9,10 4 1,2 8
ompoc

IIpomesxyTouHas
aTTecTalys

3aueTt

Bcero

15

30 63

4.2 KpaTkoe co/iep>xaHue pa3/ie/ioB ¥ TeM 3aHATHH

Cemectp Ne 3

MPOCTPaHCTBEHHBIX
JlaHHBIX [J1s1 TeOHaYK.
W CTOYHWKY U METO/IbI
cbopa

Ne Tema Kpatkoe coaep>xanue

1 1. BrezneHue B bazoBsle nouHsATys U crietrduka ['MC oTHOCUTE/BHO
reoMH(GOPMAaTHKY U pPoJib | TpagUIMOHHBIX ' T-crcTeM, 0cOOEHHOCTH
I'"C B Haykax o0 3emsie KapTorpadguueckux JaHHBIX U TpeOoBaHUs K paboTe C

HUMU.

2 2. OCHOBBI V3yueHune MeToj0B pa3pabOTKH KapT U aT/IacoB C
MPOEKTUPOBAHUS yueToM TpeboBaHUM K CO/lep>KaHui0, 0OPMIIEHHIO U
KapTorpaduueckoi 1[e/leBOM ay/IUTOPUU Ha OCHOBE OTeUeCTBEHHOT0 U
MIPO/IYKI[UM: KOHIIEMIMH, | 3apyOeXXHOTr0 OmbITa.

CTaHJapThl U opMaThbl CrnietuyHbie BHU/bI TTPOCTPAHCTBEHHBIX JAHHBIX,
OT/IMUUTE TbHbIE UePThI IU(MPOBLIX KapT U CIIOCOOBI UX
BH3Ya/IbHOT'O 0TOOPayKeHMs.
3 3.CTpyKTypa u TUMbI 6a3 | AHanu3 apXUTEKTYpPbl MPOCTPAHCTBEHHBIX JaHHbBIX, UX

dhopMaToB U Moziesieli (BeKTOPHbIe, PACTPOBLIE),
METO/I0B XpaHeHHsI U 0OMeHa uH(opMaLe ¢
NpUMepaMy MPaKTUYeCKOro puMeHeHust B Poccuu u
MHUpe.




n3ganun. [Ipaktryeckoe
nipumeHeHve ['MC-
TEeXHOJIOTUUA B HAYUHO-
UCClIeloBaTe/IbCKOU
JesITeIbHOCTH.

TPOCTPAHCTBEHHBIX JlctaHIIMOHHOE 30HJUPOBaHKe, a3po(OTOCHEMKaA,
Jl@HHBIX Ha3eMHble U3MepeHUs U CIIyTHUKOBbIe CHUMKHU KaK
ocHoBa )OpMHPOBaHUs ITPOCTPAHCTBEHHBIX JJAHHbIX.

4 4. Ananus AnropuTMBI aHaM3a NPoOCTPaHCTBEHHBIX
NIPOCTPaHCTBEeHHbIX 3aKOHOMEPHOCTeH, MOUCK CBsI3€M U BbISIBJIEHUE
JlaHHBIX, 3aBUCUMOCTeN Mex1y 00beKTaMy Ha KapTe.
NIPOeKTUPOBaHKE U Pa3paboTka ¢yHKIMOHa/TBHBIX TPeOOBaHUA, BBIOOD
MO/Ie/IMpOBaHue VHCTPYMEHTOB Y TEXHOJIOTUM, CO3/laHHe CTPYKTYPhI
reorH(OpPMaLMOHHBIX JJAHHBIX U 10J/1b30BaTe/IbCKUX UHTep(eiCcoB C yueToM
cuctem (I'NC) ans JIYUIIIUX TIPAKTHK.
9KOJIOTUYEeCKOro U
reoHay4yHOro
MOHUTOPHHIA

5 5.KapTa KaK MHCTpyMeHT | JTarlbl CO3/jaHUs TeMaTUYeCKUX KapT U UX
TIPUHSITHSL pelleHu B NIpUMeHeHYe B aHa/li3e 3KOJI0TMUeCKON CUTYaLuH,
HayKax o 3emie. MPUPO/I00XPAHHOM [1eATe/IbHOCTH U yIpaB/eHUN
MynbTUMOa/IBHOCTD U pecypcaMmu.

BH3ya/v3anus B [IpuHLMIIBI BU3yaM3alii MHOTOMEDPHBIX JIaHHBIX,

KapTorpaduueckoi MHTEePaKTHMBHBIX KapT, UCTO/Ib30BaHue 3D-

npoaykuuu u I'NC TEXHOJIOTM Y COBPEMEHHBIX CPe/ICTB 0TOOparkeHHUsI
MIPOCTPAHCTBEHHOM UH(OPMaIUH.

6 6. D/eKTpOHHbBIe aT/ackl | PaboTa C 371eKTpOHHBIMU aT/IacCaMH M reoropTajiaMH,

Y [IU(POBLIe reoropTaabl | BO3MOXKHOCTU OTKPBITOTO JOCTYTIA K JAHHBIM U
pacrpocTpaHeHUIo KapTorpadruueckux CepBUCOB.
Co3zaHue reornoprasnoB: apXUTeKTypa, CepBUCHI U
T10JTh30BaTe/IbCKHe BO3MOYKHOCTH: 0030p
COBPEMEHHBIX 3apy0Oe>KHBIX U OTEUECTBEHHBIX
pellieHuH, MOAXO0Abl K MHTerpaliuy JaHHbIX,
0TOOpa’KeHHIO PA3/IMUHBIX TEMaTUK U 00eCcTieueHrIo
JIOCTYTIa K MPOCTPAHCTBEHHOM MHGhOpMaI1H.

7 7. MeTtogpl N3yuenune MexxayHapoaHbix ctanaapToB (OGC, ISO
CTaHJapTy3aLuu TC211), poccutickux 'OCToB 1 MeToANUECKUX
MPOCTPAHCTBEHHBIX peKoMeH/Ialuii 10 0popMIIeHUI0 U 0OMeHy
JlaHHBIX U reovHdopMarLen.

KapTorpaduueckux OmnpIT ucnosb3oBanus 'MC-TexHOMOrM B HayKe 0

3eMIie, KOHKpeTHbIEe KelChbl IPUMeHeHUs
MIPOCTPAHCTBEHHOT 0 aHa/M3a u LU(PPOBOU
KapTorpaguu B UCC/el0BaTeTbCKUX MPOeKTax.
VccnenoBanue ydnx NpakTUK, TEXHOJIOTMYECKUX
pelleHU U OpraHU3alMOHHBIX MO/ie/ield Ha TipuMepax
BeJlyLL[MX CTPaH /1 afjanTaliy ¥ BHeJpeHUs B
POCCUUCKHUX YCTOBUSIX.

4.3 IlepeueHb j1a60paTOpPHBIX padoT

Cemectp Ne 3

. Koi-Bo akajeMuueckux
Ne HaumeHoBaHHe /1a00paTOPHOH PadoTHI
4acoB
1 1.0OcHOBBI TPOEKTUPOBaHUsI KapTorpadruyeckoi 9
TIPO/JIYKLIMM: pa3paboTKa TeMaTUYeCKOU KapThl
2 2.AHanu3 CTPYKTYpbl BEKTOPHBIX JAHHBIX B Oa3e 2

5




IMMPOCTPAHCTBEHHBIX NJdHHBIX

3.Co3jaHue 1 HaCcTpoiKa 6a3bl MPOCTPAHCTBEHHBIX
JaHHbIX (PostGIS)

4.Pa3pabotka GIS-Mozie/T1 MOHUTOPHHTA
9KOJIOTUYECKOM CUTYal|uM Ha MpUMepe 3arpsi3HeHUst
BO3/lyxa

5.Co3panue reornopTasa Ha 6a3ze Web-GIS c
rcnosb3oBanueM OpenLayers u GeoServer

6.MysibTUMOZa/IbHAs BU3ya/ih3alys JaHHbIX:
co3panre 3D-kapT B QGIS u CesiumJS

7.AHan3 MeXx[yHapOJHbIX CTaHJapTOB B
KapTorpaduu 1 mpocTpaHCTBeHHbIX AaHHbIX (OGC,
ISO TC211)

8.IIpoekTrpoBaHUe 110/1b30BaTe/ILCKOr0
uHTepdeiica GIS-npunoxxeHus c yueTom 3ajau
reoHayK

9.CpaBHHUTe/IbHBIN aHa/Ii3 0TeUeCTBEHHbIX U
3apybexxusix ['MIC-nipoaykros: ArcGIS, QGIS,
MapInfo

10

10. Pa3paboTka TeMaTHUeCKOM Oa3bl JAHHBIX U
co3/iaHye aTpuOyTHBHOM Tabmmiib ajist TYC

4.4 IlepeyeHb NPpaKTHUECKHX 3aHATUHN

[IpakTHueCKUX 3aHSITHI He TpelyCMOTPEHO

4.5 CamocrosiTesibHasA padora

Cemectp Ne 3

Ko/i-Bo akapjeMuueckux

Ne Bupg CPC
4acoB
1 OdopmieHre 0TYETOB TI0 1TaOOPAaTOPHBIM U 35
TIPAKTUYECKUM paboTam
2 IToaroroska K 3a4éTy 3
[ToAroTOBKA K MPaKTUYeCKUM 3aHSITUSIM
3 10
(s1abopaTopHbIM paboTam)
4 ITpopaboTKa pa3ie/ioB TeOPeTUUYECKOr0 MaTepHasa 15

B xozie mpoBeieHus1 3aHATHI 110 AUCLIUTUIMHE UCTIOBb3YIOTCS C/IeAYIOIIe HHTePAKTUBHbIE
MeToZbl 00yueHusi: paboTa B MasibIX TpyIINax

5 IlepeueHb y4eOHO-METOJUUECKOT0 00ecieyeHUsl JUCHUILTMHBI

5.1 MeToanuecKue yKa3aHHs /I 00yUaIOMUXCA M0 OCBOCHHIO JUCHUILTHHBI

5.1.1 MeToauuecKue yKa3aHusl A/IA 00y4aKIUXCA M0 JIa00paTOPpHBLIM padoTam:

JlaboparopHas paboTa 1
Tema: OCHOBBI TPOEKTUPOBaHMS KapTOrpapruecKou MPOAYKI[MH: pa3pab0TKa TeMaTHUeCKOU

KapThl

Llens: OcBOeHHe 3TaroB MPOEKTUPOBAHUS KapThl, BLIOOP CHMBOJIMKH M COCTaBJIEHHS JIET€H/Ibl
NcxopHble MaTepraribl:
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- LIndposoii Habop faHHBIX 10 TeppuTopuu (shapefile).

- Tematnueckuii cyioit (penbed, BoHbIe 0OBEKTHI, TIOYBBI U [JIP.).

Xop paboTsr:

1. AHa/M3 UCXOAHBIX JJaHHBIX.

2. Beibop 1ien1eBoit ayJUTOPUM ¥ CMBICTIOBOE Ha3HaueHWe KapThl.

3. OmnpefienieHyre 11BeTOBOM raMMbl, pa3MepOB CUMBOJIOB M MacITaba.

4. Komnosu1us KapThl 1 oopmiieHue jereHsibl B ['MIC.

KpaTkasi TeopeTrueckas cripaBkKa:

Kaprorpaduueckuii 3aiiH BKIIOUaeT MOAO0D L{BETOBBIX CXeM, HIPU(TOB ¥ CUMBOJIOB /iIsI
3¢ deKTHBHOr0 BOCTIpUATHS UHPopMalu. OCHOBHas 3ajjlaua — repejiaua JaHHbIX JOCTYTHbIM
S3bIKOM C MUHAMAJTbHBIM KOJTMUeCTBOM OTBJIEKAIOIINX AeTaneii. CHMBO/IMKA BIOMPAeTCS
VCXO/s U3 TUMA JaHHbIX U Npe/iHa3HaueHus KapThbl (HaripuMmep, 3HaKyd OMacHOCTU UK
TIPUPOJIHBIE SIBJICHUS).

LIBeT OKa3bIBaeT CUIbHOE BAMSIHME HA YNTAEMOCTh KapThl, ONpe/iesisis akL|eHTbl U KOHTPACT
Me>Xy pa3HbIMU 00J1aCTMH.

[Ipenmnonaraemblii pe3y/bTar:

'oToBasi TeMaTHuecKasi KapTa C [10JIHOLIeHHOM JIereH/I0M U 371eMeHTaMy 0(hOpMIIeHHsI.
KoHTponbHbIe BOMIPOCHI:

1. Kakue 3nemMeHTBI 00si3aTe/IbHBI HA TEMaTHUECKOM KapTe?

2. [ToueMy Ba’KHO YUYMTBIBaTh 1|€JIeBYIO ayJUTOPHIO NPU MPOEKTUPOBAaHUU KapThI?

3. Kakue Cy1iecTByrOT TUITbI CUMBOJIUKU?

4. Yro Takoe jiereHzia KapThl U KaK OHa (oopMUpyeTcsi?

5. Kak BbIOOD 1jB€Ta BIMsIET Ha BOCIIPUSATHE KapThI?

JlaboparopHast paboTa 2

Tema: AHamM3 CTPYKTYpPbI BEKTOPHBIX JJAHHBIX B Oa3e POCTPaHCTBEHHBIX [JaHHBIX

Llesib: M3yunTh CTPYKTYPY U CBOMCTBA BEKTOPHBIX ()OPMATOB JIaHHBIX U CIIOCOOBI UX
06paboTku

VcxopHble MaTepyansbl:

- Habop BeKTOpHBIX /IaHHBIX (TOYKH, JTMHUH, TIOJUTOHBI) B (hopmare shapefile nimu GeoJSON.
Xog paboTsr:

1. Imniopt panHbix B ['MIC.

2. OmnpefiesieHye THTa TeOMETPUX U aTPUOYTUBHBIX JJAHHBIX.

3. BeinonHeHue MPOCTHIX oreparid GUAbTPALUH U BIOOPKH.

4. TIpoBepKa TOMOI0rMYeCKOM 11eJI0OCTHOCTH.

Kpatkas TeopeTryeckas CripaBKa:

BekTOpHbIe aHHbIe COCTOAT U3 TPeX TUIOB FeOMeTPUIA: TOUKa, TMHUS U MOJIWrOH. KaxKbIi
00beKT uMeeT aTpUOYTHUBHYIO Tab/IHLy, COAEP KaIyt0 AOTIOMHUTETbHYI0 HHPOPMALHIO.
Tormosioruueckas CBsizb 00ecrieurBaeT MpaBUIbHOE PACII0/IoKeHHe 00BeKTOB B TIPOCTPAHCTBE.
dunbTparys 1 BeIOOPKA JaHHBIX HE0OXOJUMBI [J1s1 M3B/IeUeHHsT HY)KHOU HH(OpMariuy u3
00/BI1I0T0 0OBeMa JJaHHBIX.

[Tpenrnonaraemslii pe3y/bTar:

OTueT 0 XapaKTepuCTUKaXxX M MPOBeJeHHbIX OMNepaLysX C JaHHBIMU.

KoHTpoJ/ibHBIe BOIIPOCHL:

1. Kakue Tunbl reoMeTpuii ObIBatOT B BEKTOPHBIX JJAHHBIX?

2. Uro Takoe atpubyTHBHas Tabamia?

3. Kak npoBepsieTcst Torosioruueckast 11eJI0CTHOCTb 0ObeKTOB?

4. Yewm otinyaetcs shapefile or GeoJSON?

5. Kakue oneparjyiy MO)KHO MPOBOJUTh C BEKTOPHBIMH IaHHBIMU?

JlabopaTopHast pabora 3

Tema: Co3paHue v HaCTpoKa 6a3bl MPOCTPAHCTBEHHBIX AaHHBIX (PostGIS)

Llens: Co3paTh 6a3y JaHHBIX C IPOCTPAHCTBEHHBIMU 00BbEKTaMH, 3arPy3UTh U TIPOBEPUTH
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JlaHHbIE
VcxoaHble MaTeprarsbi:

- Cepsep PostgreSQL ¢ ycraHoB/eHHBIM paciuvpenueM PostGIS.

- Habop mpocTpaHCTBeHHBIX JJaHHBIX B opmare shp uiu geojson.

Xop paboTsr:

1. Co3pmanue 6a3bl JaHHBIX U TTOAIK/IIOUeHHe paciiupenus PostGIS.

2. Imnopt fiaHHbIX B Oa3y.

3. BrinosineHne SQL-3arpocoB /1t BEIOOPKY M aHaM3a MPOCTPAaHCTBEHHBIX JJaHHBIX.

4. Busyanusalys [10/1y4YeHHBIX pe3y/IbTaToB.

KpaTkast TeopeTrueckas cripaBkKa:

PostGIS siBasieTcst OTKPBITBIM PellieHreM /ijisi paboThl C TPOCTPAaHCTBEHHBIMU JIaHHBIMHU,
TI03BOJISIFOIIMM XPaHUTh U 006pabaThiBaTh C/I0XKHYO reorpaduueckyro nHpopmaumo. SQL-
3ampOChI MO3BOJISIIOT BHIOMPATh M aHA/M3MPOBATh JaHHbIE HA OCHOBAHUM MX PaCIIO/IOKeHHs],
6/1M30CTH U B3aMMOCBsi3aHHOCTU. MH jeKcalus yckopsieT 06paboTKy G0JIBIINX MacCUBOB
JlaHHBIX.

[Ipenmnonaraemblii pe3y/bTar:

dyHKuMoHMpyoLas 6a3a AaHHBIX ¢ 00pabOTaHHBIMU ITPOCTPAHCTBEHHBIMH 3aIIPOCAMH.
KoHTposbHbIe BOTIPOCHI:

1. Yro Takoe PostGIS?

2. Kak ocy1iecTB/isieTCss UMIIOPT AaHHbIX B PostGIS?

3. Kakue TUIIbI IPOCTPAHCTBEHHBIX 3alIPOCOB IOALePKUBAIOTCS?

4. Yem 0oT/IMUYaeTCs NPOCTPAHCTBEHHBIN UH/IEKC?

5. Kakue orpanuuenus ectb y PostGIS?

JlabopatopHast pabota 4

Tema: Pa3zpaborka GIS-mMofenmn MOHUTOPHHTA SKOJIOTHUECKON CUTYaliy Ha TIPUMepe
3arpsi3HeHus1 Bo3zyxa

Llens: Co3pate GIS-mMozens [/ aHanM3a M BU3yanu3alyy JaHHbIX O 3arpsi3HeHUH aTMOC(epbl

VcxopHble MaTepUaIsbl:

- [laHHBIe 0 3arpsI3HSOLMX Bell[eCcTBax (TOUeYHbIe 3aMephl).

- KapTtorpaguueckue ciov Hace/IéHHbIX yHKTOB U I0POT.

Xog paboTsr:

1. [IpenBapuresibHas OLleHKa JaHHBbIX.

2. Co3pgaHue TeMaTU4YeCKUX C/I0eB C YPOBHEM 3arpsi3HEHUSI.

3. IToctpoenne OydepHBIX 30H BOKPYT MeCT 3aMepOB.

4. Busyanu3sauysi UTOrOBOW KapThl.

KpaTkast TeopeTrueckas CripaBKa:

BydepHbie 30HbI CO37al0TCsA TTyTeM HaHeceHUst 00/71aCTH BOKPYT 00beKTOB Orpeie/ieHHOTO
pa3mepa. OHU 10/1e3HBI /151 aHa/IM3a Bo3/eiCcTBYs (PaKTOpPOB (3arpsisHeHHe BO3/yxa, IIIyMOBOe
Bo3ZeiicTBue). [IpocTpaHcTBeHHbIM aHanu3 B 'VIC nipesnonaraeT UCIosib30BaHue
VHCTPYMeHTAapus JI1 PaCueToB IJIOTHOCTU, UHTEHCUBHOCTH SIBJIEHUW Y TIOCTPOEHUS HaTJIHBIX
KapT.

[Tpenmnonaraemslii pe3y/bTar:

VHTepakTiBHAas KapTa 3arpsi3HeHUs] C 30HaMU BIUSIHUS U YPOBHSIMU KOHLIEHTpAL[UK BeILleCTB.
KoHTpoJ/ibHBIe BOIIPOCHL:

1. Kak crpositcs 6ydepHbie 30HbI?

2. Kakue MeTo/ibl BU3yanr3alii IPUMEeHUMBI J/151 SKOJIOTUYeCKUX [JaHHbIX ?

3. Kakue jaHHbIe HY>KHBI [|/IS1 MOHUTOPUHTA 3arpsi3HEHUs BO3/yxa?

4. Kak GIS nomoraeT B NPUHATUU peLlIeHNUH 110 3KOJI0TUU?

5. B uem cyTb IPOCTPaHCTBEHHOIO aHa/IM3a?

JlabopaTopHast pabora 5



Tema: Co3ganue reonoprasa Ha 6ase Web-GIS c ucnonb3oBanriem OpenLayers u GeoServer
Llesib: 0CBOMTb MHCTPYMEHTHI CO3/JaHKsI MHTePaKTUBHOT'O reoropTasa ¢ 0ToOpakeHuem
NIPOCTPAHCTBEHHBIX JaHHBIX

VcxopHble MaTepuansbl:

- Cepsep GeoServer ¢ 3arpy>kKeHHbIMU CJI0SIMU.

- [lTabnon HTML u JS ¢ 6ubnuorekoit OpenLayers.

Xop paboTsr:

1. Hacrpoiika cmyx6 GeoServer.

2. Co3paHue KivMeHTCKoOro uHrep@eiica ¢ OpenLayers.

3. VlHTerpanysi KHOIOK yrpaB/ieHUs C/IOSIMU U HaBUTaljiei.

4. TectupoBaHHe (yHKIIMOHA/ILHOCTH reoropTara.

Kpatkas TeopeTrueckas CripaBka:

Web-GIS npeznocTaB/sitoT BO3MOXXHOCTb B3aMMO/|€MCTBOBAaTh C MPOCTPAHCTBEHHBIMU JJAHHBIMU
yepe3 MHTepHeT. APXUTEKTypa OCHOBaHa Ha rpotokosiax WMS (kapter), WFS
(mpocTpaHcTBeHHbIe aHHble) 1 WCS (cripaBouHble fiaHHbIe). bubmioTteka OpenLayers
M03BOJIsIeT Peasn30BaTh B3aMMO/IENCTBYE C M0/1b30BaTe/sSIMY, Jie/lasi BO3MOYKHBIM ITPOCMOTP U
yTpaBjieHHe CJIOSIMHU.

[Ipennonaraemslii pe3y/bTar:

Pabouwnii reornopTas C MHO>KECTBOM CJIOEB U y00HBIM UHTepQericoM.

KoHTpoJ/ibHBIe BOTIPOCHL:

1. Yro takoe Web-GIS?

2. Kak paboraet GeoServer?

3. Kakue ctaH/iapThl UCIIO/B3YIOTCS 171 0OOMeHa reo/laHHbIMU B VIHTepHeTe?

4. Yto takoe WMS u WFS?

5. Kak peanusyeTtcs UHTepakTUBHOCTb B reorioprase?

JlabopatopHast pabota 6

Tema: MynbTUMO/anbHag BU3yanusauus AaHHbix: co3ganue 3D-kapt B QGIS v CesiumlJS
Llesib: M3yuuTh METO/bI CO3/jaHUs U MyOiuKaluu 3D-KapT Jyisi Tipe/icTaB/eHust
reonpoCTPaHCTBEHHOM UH(OpMaLU

VcxopHble MaTepuansl:

- Hudposas Mmozens penbeda.

- BekTropHbIe flaHHBIe 00BHEKTOB MECTHOCTH.

Xop paboTsr:

1. IToaroroBka u 3arpyska gaHHbix B QGIS.

2. Hacrpoiika 3D-Busyammsanum B QGIS.

3. DKCIopT JaHHbIX U pa3meljeHre B CesiumJS.

4. NaTerpaiyis UHTePAaKTUBHBIX 3/IEMEHTOB.

Kpatkas TeopeTrueckas CripaBka:

3D-Bu3yanu3anysi yaydiiaeT MOHMMaHKe ITPOCTPAHCTBEHHBIX B3aUMOOTHOIIEHHH 1 100aBsieT
JIOTIO/THUTE/IbHBIM acleKT K TpaJULJMOHHOMY [IByMEPHOMY MpPe/CTaB/lIeHHUI0 [JaHHbIX.
[MTpunosxerne CesiumJS ocHoBaHO Ha cTaHzapte WebGL 1 criocob6HO 1eMOHCTPHPOBAThH
KpyIHoMacIiTabHble 06beMbl JaHHBIX C BBICOKMM KaueCTBOM Irpa(uKu.
[Tpenmnonaraemslii pe3y/bTar:

WuTepakTiBHast 3D-KapTa ¢ BO3MOXXHOCTBIO CBOOOIHOTO TiepeMeltieHust U 0630pa.
KoHTpoJ/ibHBIe BOIIPOCHL:

1. Kakue dopmatbl JaHHBIX TTOAXOAAT A/s1 3D-KapT?

2. B uem npeumyiectso 3D-Busyanusanuu?

3. Uto takoe CesiumJS u Jj151 4ero OH KUCIOJIb3yeTCs?

4. Kakue TpeO0OBaHuSs MPebsBISIOTCS K JaHHBIM /17151 3D-KapT?

5. Kak uHrerpupytorcs 3D-kapThl Ha BeO-caiT?

JlabopaTopHast pabora 7



Tema: AHann3 MeXXJyHapO/HbIX CTaHZAPTOB B KapTOrpa(uy 1 MpoCTPaHCTBEHHBIX /JaHHbIX
(OGC, ISO TC211)

Llesib: 03HAKOMUTBCS C K/IOUEBbIMU CTaHZAAPTaMU T'eOMH(OPMaL[MOHHBIX CUCTEM U
TMO/ATOTOBUTL PeKOMEHZALIUU 110 UX BHEJPEHUIO

VcxopHble MaTepUaIsbl:

- JlokymeHTasibHbIe BbiAepKkU ctaHgapToB OGC u ISO TC211.

- [Ipumeps! KapTorpadryeckux NpoyKTOB.

Xog paboTsr:

1. VIsyueHue OCHOBHBIX M0JIOKEHUU CTaHZ,APTOB.

2. AHanM3 TeKYILero COCTOSIHUSL U CTerleHr CO0JII0/ieHHsl CTaHapTOB B MPOAYKTAaX.

3. [ToAroToBUTE Mpe3eHTaL10 PeKOMeH/jaliik 110 YJIyUllleHUI0 CTaH apTa.

Kpatkas TeopeTrueckas CripaBka:

MexayHapoasblie craHgapTtel (Open Geospatial Consortium, International Organization for
Standardization Technical Committee 211) onpezie/isitoT rpaBuia 0OMeHa U XpaHeHUst
NIPOCTPAaHCTBEHHBIX /IaHHBIX, 0OecreunBasi UX COBMECTUMOCTh 1 HaJIe)KHOCTb.
[Ipenmnonaraemblii pe3y/bTar:

[IpesenTanusa ¢ peKOMeH/jaL[MsIMU 110 TIPUMEHEHHNIO CTaHZAApTOB B IPOEKTHOW IIPAKTHKeE.
KoHTpoJ/ibHBIe BOTIPOCHL:

1. Kakue cranzaaprs! perynaupyrot GIS B mupe?

2. Yrto Takoe OGC u ISO TC211?

3. [Touemy cTaH/apThl Ba)KHbI /17151 KapTorpaduu?

4. Kak cTaH/japThl BAUSIOT Ha 0OMeH JJaHHBIMU ?

5. Kakue C/10)KHOCTH BO3HUKAKOT IIPU CTaHAapTU3aLUU?

JlaboparopHast paboTa 8

Tema: [IpoekTrpoBaHue MoIb30BaTeNbCKOro uHTepdeiica GIS-npunokeHus ¢ yuetom 3azau
reoHayk

Lless: pa3pabotaTh MpoTOTUIT MHTEPdeiica C yueToM crielfuuKu paboThl C Te0JaHHBIMHU
VcxopHble MaTepuansl:

- 3agaHue Ha pa3paboTKy.

- MakeTs1 Ul-gu3aiiHa.

Xog paboTsr:

1. Onpenenenvie HeoO6X0AUMBIX (HYHKLIMI 1 TPeOOBaHHA.

2. Co3pianme 3CKM3a U MakeTa HTepgelica.

3. KoHcynbrauus u o6cyKeHue yiyulieHuH.

KpaTkasi TeopeTrueckas cripaBKa:

[Monw3oBarenbckuii uHTepdeiic (User Interface, UI) onpesensieT BHEIIHUM BUJ, U y100CTBO
B3aUMO/IeMCTBUS C NpUIoXKeHWeM. [1py poekTrpoBaHUy MHTep(delica BayKHO yUHUTHIBATh
(byHKIMOHAIbHBIE TIOTPeOHOCTH T0/Ib30BaTe e, CTPeMsICh COYeTaTb MHTYUTHBHOCTD U

3¢ peKTUBHOCTb PabOTHI C MPOCTPAHCTBEHHBIMU JJAHHBIMU.

[Tpenrnonaraemslii pe3y/bTar:

[IporoTtun vHTEp@eiica ¢ MOJHBIM NTepeuHeM (PYHKLMU U MHCTPYKLIMeH M0 Ja/lbHenemMy
PasBUTHIO.

KoHTposbHbIe BOTIPOCHI:

1. Kakrie 0co6eHHOCTH YUUTBIBAIOTCS TIPH NpoekTrpoBanuu GIS-uHTepdeticos?

2. Uto BakHee — (QyHKIIMOHA/ILHOCTh U/ yA06CTBO?

3. Kakue Turbl BU3yaau3aliy yallje BCero puMeHsoTCa?

4. Kak obecrnieunBaeTcsi ”HTEPAaKTUBHOCTb?

5. [Touemy MPOTOTUNTMPOBaHUE Ba)KHO Ha JTarie pa3paboTKu?

JlaboparopHast paboTa 9

Tema: CpaBHUTE/IbHBIN aHA/TN3 OTeueCTBeHHBIX U 3apybexkubix ['MIC-nipoaykToB: ArcGIS,
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QGIS, Maplnfo

Llesb: uccnenoBath GyHKIMOHA, UHTepGelc U BO3MOXKHOCTH TomnysisipHbIX ['MIC-cuctem
VcxopHble MaTepUaIbl:

- YcranosnenHoe I10 (ArcGIS, QGIS, Maplnfo).

- Habop TecToBBIX JaHHBIX.

Xog paboTsr:

1. BrinoiHeHre OJMHAKOBBIX Ollepaljii B KaX0U IporpaMme.

2. OdopmiieHe CpaBHUTEILHOTO OTYeTa M0 BO3MOXXHOCTSIM U 0COOEHHOCTSIM.

3. Obcy>kieHre TIPEUMYIIECTB ¥ OTPAaHUUYeHU KaXK[OTO TTPOAYKTA.

Kpatkast TeopeTryeckast CripaBKa:

CymuectBytor Kommepueckue (ArcGIS, MapInfo) u 6ecrinatabie (QGIS) cuctemsl,
passinyarolecs 1o 1eHe, GyHKLIMOHATBHOCTH U TIO//Iep>KKe co0bI1iecTBOM pa3paboTUUKOB.
Kaxzast cuctema 006/1a/1aeT YHUKa/IbHBIMU MPEUMYIIIeCTBAMH U HeJJOCTaTKaMH, 3aBUCSIIIUMU OT
cdepsl IpUMeHeHust U TpeiNouTeHUH 0/Ib30BaTeJIsl.

[Tpenrnonaraemslii pe3y/bTar:

Ortuet c fetanbHbIM cpaBHeHHeM ['MIC-nipoiyKTOB 1 peKOMeH/JaliusiIMU TI0 BEIOOPY MOIXO0AsIIIei
MPOrpPaMMBlI.

KoHTpo/bHbIe BOMPOCHI:

1. Kakue 0CHOBHbIe (DYHKLIMU MPUCYTCTBYIOT B Kaxkzgoi I'IC?

2. Kakotii codt 6oJibIlie MOAXOAUT /AJisi OTKPBITBIX JaHHBIX?

3. UeM OT/IMUAIOTCS KOMMepYecKre 1 OecryiaTHbIe CUCTeMBI?

4. Kakue nyiaTpopMbl MOAeP/KUBAOTCS KaXKIbIM TTPOAYKTOM?

5. Kak obecrieunts COBMECTUMOCTD JAHHBIX MEX/IY CUCTEMaMU?

JlabopartopHast pabota 10

Tema: Pa3paboTka TemaTrueckoii 6a3bl JaHHBIX U CO3/ZjaHUe aTpuOyTUBHOM Tabuibl As ['YC
Llesb: HayunThbesi co3fjaBaTh U HaTOJHATh 0a3y JaHHBIX € aTpuOyTUBHOM MH(OPMaLuei 1o
TeMaTUKe TeoHayK

VcxopHble MaTepUaIsbl:

- Habop reometpuueckux 065eKTOB (puun).

- Tabnmmunbie nanHbie (Excel).

Xog paboTsr:

1. immopT reometpuu u atpubyTtos B I'MIC.

2. CBsi3bIBaHMe TeOMEeTPUM C aTPUOYTUBHBIMU JAHHBIMHU.

3. IlocTtaHoBKa U MpoBepKa MpaBuJI LJeJIOCTHOCTU [IaHHBIX.

4. AHanmum3 ¥ KOppeKLusi OII1OO0K.

KpaTkast TeopeTrueckas CripaBKa:

ATpubyTHBHBIE JaHHbIE XPAHATCS OT/ETbHO OT reOMeTPUUYEeCKUX U TIPUBS3BIBAIOTCS K HUM C
TIOMOIIIbIO0 YHUKA/IBHBIX K/touel. [IpaBusbHasi opraHy3alyis JaHHbIX HeoOxoauma aist
ToC/Ie[yO1L[eT0 aHaIu3a ¥ KOPPeKTHOro o0TobpakeHust uHdopMaru. Hopmanu3sarys
rapaHTHpyeT OTCYTCTBHEe M30BITOUHOCTH M TOBBILIAeT MPOM3BOJUTELHOCTE paboThl ¢ 6a30i
JlAHHBIX.

[Tpenmnonaraemslii pe3y/bTar:

Temaruueckast 6a3a JaHHBIX C KODPEKTHO CBsi3aHHOMW aTpubyTHBHOM WHOpMaLyei.
KoHTpoJ/ibHBIe BOIIPOCHL:

1. Kak cBsi3aTb reoMeTpUIo C aTpubyTamu?

2. Uto Takoe HOpMa/M3aLus JaHHbIX?

3. Kakue TUIIbI IJAHHBIX UCII0J/Ib3YIOTCS B aTpUdyTax?

4. Kak obecrieunBaeTcs 11eJI0CTHOCTh 6a3bl JaHHBIX?

5. B uem oyinume 6a3bl GIS ot o6bruHON CYB/?
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5.1.2 MeToauuecKne yKa3aHus /sl 00y4aromMXcs 110 CaMOCTOSITe/IbHOM pabore:

MeTorueckrie yKa3aHHs TI0 CAMOCTOSITe/TbHBIM paboTam

1. TToaroToBKa K 1abopaTopHbIM paboTam

O3HaKOMBbTeCh C TeMOH 1TabopaTOpHOI pabOTHI U Lie/ISIMH 3aHSITHSL.

V3yunTe TeopeTHUeCKH MaTepuaJl, CBI3aHHBIN C TeMOi paboThI (JIeKLHH, YuebHbIe mocobus,
HOPMaTHUBHbIE JOKYMEHTHI).

V3yurTe MHCTPYKIMU U OTMTMCAHKEe UCXOJHBIX JAHHBIX, HeOOXOAMMBIX /IJIs1 BHITIOJTHEHHsT PaOOTHI.
[Tpu He0OXOMMOCTH YCTaHOBUTE U MOTPOOYITE 3aIyCTUTh UCTIO/Ib3yeMOe TIPOrPaMMHOe
obecrnieuenue (QGIS, PostGIS, GeoServer u T.11.).

CocraBbTe I/1aH JIeHCTBU 17151 7abOpaTOpHOM paboThI, BBIZIE/TUTE OCHOBHBIE ITallb.
[MoaroToBbTe HEOOXOAMMBIE BCIIOMOTaTe/IbHbIe MaTepHaJibl (11ab/I0HBI JOKYMEHTOB, 00pa3Libl
odopmsieHus1, BCTIOMOTaTe/ibHasi IuTeparypa).

2. OcdhopmsieHMe OTUETOB 110 J1TabOPaTOPHBIM U MPAKTUYECKUM paboTam
KakzpIii 0TueT /J0/KeH CofiepyKaTh Cie[[YIOIIre pas/iesbl:

TuTyBHBINA MUCT ¢ HazBaHueM paboTthl, PUO cTyaeHTa, AaTOH, MperojaBaTeeM.

Llenb paboTHI.

Kpatkas TeopeTrueckas cripaBKa, BK/IFOUarOLLlas K/IFOUeBble TIOHATUS U METO/bI.
OrnrcaHye UCXO/HBIX IaHHBIX U MPOrPaMMHBIX CPeJCTB.

[Togpo6HOe omrcaHue BHITIOTHEHHBIX [IeMCTBUM C MOSICHEHUSIMA U PUCYHKAaMH, eCJTU
He00X0IUMO.

Pe3ysibTaThl paboThI: KapThl, TAOMULIbI, OTYETHI, BEIBOZBI.

OTBeTbI Ha KOHTPOJ/IbHBIE BOMPOCHI.

BbIBO/IBI IO BBITIO/IHEHHUIO PAabOTHI: OMMCAHKE YCTIeIIHbIX 37IeMEeHTOB M BO3HUKIIIUX TPYJHOCTEM.
OTueT no/jaeTcs B 3/IEKTPOHHOM BU/le TI0 ycTaHoBAeHHOMY (opmaty ( PDF umu DOCX).
CobJtrojaliTe HOPMBI HAYYHOT'O Y TEXHUUECKOT'0 CTH/IS, TIpoBepsitiTe opdorpaduio u
MYHKTYalMi0 U COTyIacHO TpeboBaHus K odopmienuto CTO05-2020 UPHUTY.

6 @DoHJ OLEHOUHBIX CPEACTB A/ KOHTPOJIA TeKylleill ycrneBaeMOCTM U TPOBe/eHUsl
MPOMEe)XyTOUHOM aTTeCcTaliu M0 AUCIUIIIUHE

6.1 OneHouyHble cpeACTBa /I IPOBEJAEeHUA TeKyIlero KOHTPOJIsA
6.1.1 cemectp 3 | Y cTHBII1 onpoc
Omnucanue npoueaypsl.

[poreypa yCTHOTO Ompoca rpejrosaraeT WHAWBUAYaIbHbIA AUasIor rperojaBaresis U
CTYy/IeHTa 110 3a/laHHbIM BoripocaM. Ha oTBeT 0TBOAUTCSI 3—7 MUHYT, BO3MO)KHbI YTOUHEHHSI.
OtieHrBaeTCs MOJTHOTA, TOUHOCTh, apT'YyMEeHTUPOBAHHOCTb M TEPMUHOJIOTHSI.

KpuTtepun oneHUBaHus.

5 (OTIMYHO): TIOHBIN U YETKHI OTBeT, I71y00KOe OHUMaHHe, KOpPeKTHast TePMUHOJIOTHSI.
4 (X0poI1I0): TIPaBU/IbHBIN OTBET C HEOOIBIITMMU HETOYHOCTSIMU.

3 (Y10B/IETBOPUTEBHO): YaCTUYHO MPAaBU/IbHBIN OTBET, Cyll|eCTBeHHbIe TIPOOeIbI.

2 (Hey10BIIeTBOPUTEJILHO): HEMIPaBU/IbHBIN UM HETOHbIN OTBET, OLIMOKH.

6.1.2 cemectp 3 | OTuer no J1abopaTopHOi padoTe

OnucaHue npoueaypsbl.
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Otuet MMPpOBEPAETCA MpPEroaaBaTe/;ieM Ha COOTBETCTBHE Tpe6OBaHI/IHM AWUCLUIVIMHBI U TIOJTHOTY
BBITIO/IHEHUSA 3adHHSA. OcHOBHOe BHHMMaHUe YAe/IAETCS KaUeCTBY O(I)OPMJ'IEHI/ISI,
CoAep>KaTe/IbHOCTH, IPAaBU/IbHOCTH BBITIO/IHEHHWS 3aJaHUA U F]'IY6I/IHE dHaJ/I1M3d pe3yJ/ibTaTOB.
OL[EHKa BBIHOCUTCA HAd OCHOBE KOMITJIEKCHOI'O dHd/IM3d COAeP>KaHHWA OTUETa U IMMOJIHOTEI OTBETOB
Hd KOHTPOJIbHbIE BOITPOCHI.

Kputepuu oneHUBaHMA.

1. [TonHBIA OTYET C YeTKUM 0(hopMIIeHHEM; KOPPEKTHOE U ITyOOKOoe PaCKphITHE TEMBI;
MPAaBWIbHO BBITIOJIHEHHBIE [IeHCTBUS U aHa/Iu3; TPaMOTHO 0()OpMJIeHHbIe OTBETHI Ha
KOHTPOJIbHBIE BOMPOCHI - OTJIMYHO;

2.01ueT c HeOOMBIINMY HejoueTaMy B 0DOPM/IEHHH U [IeTassiX; BbIIO/THEHBI BCe OCHOBHbBIE
3Tanbl pabOThI; OTBETHI Ha BOMPOCHI TIPaBU/IbHBIE, HO O3 yTiy0/ieHusl. - XOpOLIIo;

3. OTueT co/Iep)KUT MPOIYCKU WX OIIMOKY B 0(hOPM/IEHHH; YaCTh 3TarioB BBINO/THEHA
TIOBEPXHOCTHO WY C OIIMOKaMH; OTBEThI Ha BOTIPOCHI HETIO/HBIEe - Y 0BIeTBOPUTE/BLHO;

4. OTueT He 0(hOpPMJ/IEH WM COZIEPXKUT CYIIleCTBeHHbIE OIMOKH; 3a/laHre BBITIOJTHEHO YaCTUYHO
W/IU HeBEPHO; OTBETHI Ha BOIMIPOCHI OTCYTCTBYIOT W/ HEBEPHBI - HEY/I0B/IETBOPUTEJILHO

6.2 O1jeHOYHBbIEe Cpe/CTBA //Is1 MPOBe/ieHUsi MPOMe)XXyTOUHOM aTTeCcTaluu

6.2.1 Kpurepuu u cpeacrBa (MeTOAbI) OLIEHMBAHUSA HWH/UKATOPOB /[OCTH)KeHHUA
KOMIIeTeHI|UY B PaMKaX NPOMe)XyTOYHOU aTTeCcTaluu

CpeactBa
(MeToABI)
Kpurtepuu onieHUBaHHUA OLIeHHMBaHHSA
MPOMEe)XyTOUHOM
arTecTaluu
[TKC-2.2 JIaboparopHasi pabora MOJTHOTA
BBITTOJTHEHHOT O
3afIaHus,
rPaMOTHOCTh
1o/Ixo/1a K
peLlIeHNIO
MOCTaB/I€EHHON
3ajiaumy,
CIIoCOOHOCTh
WHTeprpeTUpOBaTh
pe3y/bTaThl u
0(OpPMJISITb OTUEThI

NugukaTop AOCTIKeHUs
KOMIIeTeHI[UH

6.2.2 TunoBbie OLieHOUHBIE CPeICTBA MPOMEXXYTOUHOM aTTecTalu

6.2.2.1 Cemectp 3, TunosBble OLjeHOYHBIE CPeJCTBA /IS IPOBe/jeHUs 3aueTa 110
AUCLUTIIMHE

6.2.2.1.1 Onucanue npoueaypsl

3auéT npoBoUTCs B (hopMe KOHTPOJISl 3HAaHUM T10 3aBeplLlIeHUH U3yueHUs Kypca Win
3HauYUTebHOrO 6s10Ka TeM. OH MOJKeT ObITh YCTHBIM, MUCbMEeHHBIM WM KOMOMHUPOBAHHBIM, B
3aBUCHMOCTH OT TpeOOBaHMI Mperno/aBare’is.

ITpouesypa BK/ItOUaeT:
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[TpoBepKy yCBOeHHUsl TeEOPeTUUYeCKOro MaTepurarna.
O1leHKy MpaKTHUUeCKHWX HaBbIKOB M YMeHUsI IPUMEeHSITh 3HaHUS [I/1s1 pellieHus TUTIOBBIX 3a7iau.
B03MO’KHO BBINO/IHEHHUE TECTOBBIX 3a/JaHUM, KPATKUX pa3BepPHYTHIX OTBETOB U/WUIHU yCTHOTO

orpoca.
O6cyx/jeHre pe3yIbTaToB C MPeTofaBaTesieM.

CryJeHTaM MpeoCTaB/IsieTCss OrPaHUYeHHOe BpeMs /1Jisl BbITIO/IHeHUs 3afjaHui (06bruHo 30-60
MUHYT). ITOroBasi orjeHKa BbICTaB/IsIeTCS HA OCHOBE MOTHOTHI U TOUHOCTH BITIOJTHEHHBIX

3a/laHuM.

[TpumepHBIe BOMIPOCHI 151 TOATOTOBKU K 3aUeTy:
Urto Takoe reonuHgopmMaironHas cuctema (I'MC)?
Kakue ocHOBHbIE KOMIIOHeHTHI BK/IroyaeT ['IC?
UeM OT/IMUAIOTCS BEKTOPHBIE M PACTPOBbIE IaHHbIE?

Yro Takoe 6a3a MpOCTPaHCTBEHHBIX /JaHHBIX ?

Kakue cy111ecTByrOT TUIIBI IPOCTPAHCTBEHHBIX JAHHBIX ?

Yto Takoe mpoeKLys KapThl U [I0YeMy OHa Ba)KHa?

OxapakTepusyiTe OCHOBHbIE 3Tallbl IPOEKTUPOBAHUS KapTOrparuueckor MpOAYKLIUU.
YTo Takoe CUMBOJ/IMKA B KapTorpaduu? [IpuBeuTe nprmepsl.

Kak ¢opmupyeTtcs nerenzia KapTbi?

Kakue ¢opmarts! (haiisioB UCTIONB3YOTCS [i/1S1 XpaHeHUs Fe0/laHHBbIX ?

B uem ocobennoctu hopmara shapefile?
Uro takoe Tonosorus B I'MC?

KakoBbl ocHoBHbIe ¢hyHKIMU CYB/] ¢ mpocTpaHCTBeHHBIMU PaCIIMPeHUsIMU (HaripuMmep,

PostGIS)?

Kakue craHzapThl 06ecreurBalOT COBMECTUMOCTb IPOCTPAHCTBEHHBIX JaHHbBIX?

Yro Takoe OGC 1 Kakue CTaHZAPTHI OHa pa3pabaTeiBaeT?

Kakvie MeTO/IbI TIPOCTPAaHCTBEHHOI'O aHasv3a Ucro/b3yrorcs B 'NC?

Yro Takoe OydepHast 30Ha U I/le OHA TIPUMEHSIeTCsT?

OnuiumTe apXyUTeKTYpy COBPEMEHHOI'0 reoropTana.

Kakue rpoTokosibl 0OMeHa AaHHBIMY TIpuMeHstoTcst B Web-GIS?

Kak obecrnieunTh KauecTBo KapTorpaduyeckux JaHHbIX?

Yrto Takoe MeTaZlaHHbIe IPOCTPAHCTBEHHBIX JAHHBIX?

Kakuie rpuHIUIIBI BU3yanu3aliy UCII0/Ib3YOTCS B TeMaTUYeCKUX KapTax?

Yem otrmmuaetcs 2D-oTtobpakeHne gaHHbIX OT 3D?

Kakue nporpamMMHbIe cpeZicTBa HarboJiee romysipHbl A71st paboTsl ¢ ['MC?

Kak oprann3oBaTh 1oJib30BaTebCKuil nHTepdeiic GIS-npunoxeHus?

B ueMm npeumy111eCTBO UCII0/Ib30BaHUS OTKPBITBIX I'e0aHHbIX ?

Kak cpaBHUTE OTeueCTBeHHBIE U 3apyDe)XHbIe METOJVKH CO3/JaHHs KapT?

Kakuie Kputepuy BaXkHbI IPU BbIOOpe CTPYKTYPbI 6a3bl TPOCTPAHCTBEHHBIX JJAHHBIX ?
Kak npuMeHsitoTcst reonHGOpMalLOHHbIe TeXHOJIOTHM [J1s1 5KOJIOTMUeCKOr0 MOHUTOPHUHTa?
Kakue 3a:auu peraroTcst € OMOLLBIO [eOIopTaaoB?

6.2.2.1.2 Kpurepuu orjeHUBaHUA

3auTeHo

He 3auTteHo

CTyIeHT Npo/IeMOHCTPHPOBAJ 10CTaTOYHbIMN
YPOBEHb 3HaHUM U YMEHUU 110 pOrpamme
Kypca, TI0JTHO Y TIPABUJIbHO BBITIO/IHUT
3a/laHusl, OTBETHII Ha K/IF0UeBble BOMPOCHI,
MIPOSIBUJT TIOHMMaHKe MaTepHrasa U criocobeH
TIPUMEHSATH 3HaHUS Ha NIPAaKTHKe.

CTyZieHT He JOCTUT HeoOXOJUMOT0 YPOBHS
3HaHUH UM YMEHWH, C OITMOKaMU UITH
HET0/THO BBITIO/THWUJI 3a/laHus], He CMOT

KODPEKTHO OTBETUTb Ha OCHOBHbIE BOMPOCHI,
JIeMOHCTpPUPYS HeZJ0OCTaTOYHOe NTOHUMaHue U
TIpUMeHeHHe M3YYeHHOT0 MaTepuyarna.

14




7 OcHOBHas y4yeOHasA MTepaTypa

1. CogetoB b. 1. THdbopMaliioHHbIe TeXHOJIOTHY : yueb. Zijisk By30B 110 HallpaB/IeHUsM TIO/ITOT.
JIUTIIOMUP. crieljdaaucToB "MHbopMaTyka U Beurci. Texauka" / b. f1. CoBetos, B. B.
LexanoBckuii, 2006. - 262.

2. Ko3noea M. H. lHdopmaLiMoHHbIe TeXHOJOTUH : yueHoe. rocobue / M. H. Ko3noga, 2005. -
126.

[Caiit] — URL: http://elib.istu.edu/viewer/view.php?file=/files/er-2411.pdf
8 JonoiHUTE/IbHAA yUyeOHasi TMTepaTypa M CIpaBoOYHast

1. 6parumoB M. M. MlHpopMaLMOHHbIe TEXHOJIOTUU 1 CPe/ICTBA AUCTAHLIMOHHOTO 0OyUeHus :
yue0. mocobue /151 By30B 110 crieljuanbHOCTH "H(OPM. CUCTeMBI 1 TEXHOIOTHH' HalpaB/IeHUs
MO/AITOT. AUTIJIOMUP. crieliianuctoB "MHdopm. cuctemsr” / Y. M. Mb6parumos, 2005. - 330.

2. ITpoekTrpoBaHue WH(HOPMAIIMOHHBIX CUCTEM : TOCOOUe TI0 BLIMOIHEHUIO KYPCOBOTO TTPOEKTa
Juist crietpanbHocTH 071900 "NHbopmalivioHHbie TexHosoruu" / IpKyT. roc. TexH. yH-T, 2006. -
47.

[Caitt] — URL: http://elib.istu.edu/viewer/view.php?file=/files/er-2471.pdf

3. Kasn 3. VlHpopMaIioHHbIe TEXHO/IOTHH : TOJIKOBBIN €/10B. abbpeBuatyp / 3. KasH, 2003. -
645, [1].

4. VlndopMalioHHbIe TEXHOJIOTHUH B CTAaTUCTHKE : yuel. [/171s1 By30B 10 CIiel[HabHOCTH
"Craructuka" / B. I1. Boxxko, M. C. I'aciapuaH, A. 1. 'yiuzaoBs u ap.], 2002. - 142,

5. MuxHo. VIHpopMalioHHbIe TeXHOIOTHH : yuebd. mocobue. U. 2, 2001. - 30.
9 Pecypcol cetu IHTepHeT

1. http://library.istu.edu/
2. https://e.lanbook.com/

10 IIpodeccuonanbHbIe 6a3bl JAHHBIX

1. http://new.fips.ru/
2. http://www1.fips.ru/

11 TIlepeuenr WH(OPMAIUOHHBIX TEXHOJIOTHH, JIMIEH3MOHHBIX U  CBODOAHO
pacnpocTpaHsieMbIX CHel[HaTU3MPOBAaHHbIX MPOrPaMMHBIX CPeACTB, HH(OPMaLOHHBIX
CIIPaBOYHBIX CUCTEM

1. JIuiieH3noHHOE TIpOorpaMMHOe obecrieueHre CHCTEMHOe TIPOrpaMMHOe o0ecrieueHre
2. JlutieH3MOHHOe TIporpaMMHoe obecrieueHue [TakeT NMPUK/IAZHBIX OPUCHBIX TPOrPaMM
3. JlnieH3noHHOe rporpaMmMHoe obecriedeHue ViHTepHeT-Opay3ep

12 MaTepI/laJIbHO-TeXHI/I‘-IECKOE o0ecreyeHue JAUCIUITI/IMHBI
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1. YuebHas ayuTopus [yl IPOBeZieHUs! IEKLIMOHHBIX 3aHSTUM, TPYTINOBBIX Y MHUBUYaTbHBIX
KOHCYJIbTAL[W, TEKYIL[Er0 KOHTPOJISL ¥ TPOMEXXYTOUHOM aTTecTaly. OCHallleHre: KOMIIEKT
yuebOHoOI Meben, pabouee MecTo TiperioziaBaTesisi, 0cka. MynbTUMeauiiHOe 060pyj0BaHe (B
TOM UHCJIe IePEHOCHOE): MyJ/IbTUMEeAUNHBIN MTPOEKTOP, KPaH, aKyCTUYeCcKasi CUCTeMa,
KOMITBIOTEp C BBIXO/IOM B MHTEpHeT.

2. YuebHasi ayAUTOpUs /i/1s1 IPOBe/ieHHs 1abopaTOPHBIX/TIPaKTUUeCKUX (CeMUHAPCKUX) 3aHSATHH,
IPYINOBBIX ¥ UH/VBUYa/bHBIX KOHCY/IbTALMH, TeKYI1[er0 KOHTPOJISL U POMEeXXYTOUYHOMH
arrecraiy. OcHallleHue: KOMILIeKT yueOHOI Mebemn, pabouee MecTo nperniofiaBaTesisi, OCKa.
MynsTuMeauiiHOe 060pyj0BaHue (B TOM UHMC/Ie TIePeHOCHOE): MY/IbTUMEeUIHBIN ITPOEKTOP,
5KpaH, aKyCTHuecKasi CHCTeMa, KOMITbIOTEpP C BbIXOJOM B UHTEPHeT.

16



