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CopepxaHue

1. MNepeyeHb NnaHMpyeMbix pesynbTaToB 00y4eHWs No AMCUMUMIMHE (MOAY0), COOTHECEHHBIX C MNaHUPyEMbIMIA
pesynbtatamm ocsoeHms OlNMOI BO

2. MecTto gucumnnuxbl (mogyns) B cTpykType OIMOI BO

3. Obbem oncumnnnHbl (MOJJ,yJ'ISI) B 3a4€THbIX eOnHMUAax C yka3daHneM Konmyectsa 4acoB, BblAeNNIeHHbIX HA KOHTakKTHYHO
paboTy obyyatowmxcs ¢ npenogasatenem (Mo BuoamM y4ebHbIX 3aHATUI) 1 HA CaMOCTOSITeNbHYO paboTy 0byHaroWwmnxcs

4. CopepxaHue OMcuMnInHbl (MOayns), CTPYKTYpUpPOBaHHOE Mo TeMaMm (pa3fenam) ¢ ykasaHueM OTBeAEHHOro Ha HIX
KONMYeCTBa aKa4eMN4ecknx YacoB 1 BULOB yHeOHbIX 3aHSATUM

4.1. CTpyKTypa 1 TEMATNYECKMIA NMNaH KOHTAKTHOW 1 CAMOCTOSITENBHOM paboThl MO AUCLMNANHE (MOAYIIO)
4.2. ConepxaHue oMcuMnanHbl (Moayns)

5. NepeyeHb y4ebHO-MeToAMYECKOro 0BecrneyeHmnst AN CaMOCTOSTENbHOM paboTbl 0byyarowmxes no AUCLUUNInHe
(Momynio)

6. POHA OLEHOYHbIX CPEACTB NO AUCUMNIMHE (MOLOYHO)
7. MNepeyeHb nutepatypbl, HEO6XOANMOW A1 OCBOEHWS LMCLUMNAMHBI (MOAYNS)

8. MepeyeHb pecypcoB NHPOPMALIMOHHO-TENEKOMMYHUKALIMOHHOW ceTh "IHTepHeT", He0bX0ANMbIX AJ1s1 OCBOEHUS
ANCUUNAnHBI (MOayns)

9. MeTonmyeckue ykasaHusi ons oby4arowmnxcs no 0CBOEHWIO JUCUMIIHBI (MOZYNS)

10. MNMepeyeHb MHAOPMALMOHHBIX TEXHONMOTWIA, UCMOMNb3YEMbIX NPY OCYWECTBNEHM 06pasoBaTeNnbHOro npouecca no
OMCUMNIVHE (MOAYNio), BKNloYas NepeyeHb NporpaMMHOro obecrnedeHns n MHOPMALIMOHHbBIX CMPaBOYHbIX CUCTEM (NpK
HeobX04MMOCTHN)

11. OnncaHue maTepuanbHO-TeXHUYecko 6a3bl, He0BX0AMMOI ANs ocylecTBNeHNs 0bpa3oBaTeNbHOro npoLecca no
OMcumnnanmHe (MoLynto)

12. Cpe,EI,CTBa agantaunm npenonaBaHnua oUCUNNNNHDI (MO,EI,yJ'I;I) K I'IOTpeéHOCTFIM 06yqa|ou4v|xc;| MHBanNnOoB 1 nny, C
orpaHn4eHHbIMM BO3MOXHOCTAMN 300p0BbA

13. MNpunoxeHne Ne1. doHA OLEHOYHbIX CPEaCTB
14. MpunoxeHue Ne2. MNepeyeHb nTepaTypbl, HEOHXOAMMON NS OCBOEHWS OUCLIMMNWHBI (MOLYNS)

15. MpunoxeHue Ne3. NepeyveHb NHPOPMALIMOHHBIX TEXHONOMNIA, UCMOMNb3YEMbIX OS5I OCBOEHUS OUCLMIMIMHBI (MOSYy”Ns),
BK/I0YAS NepeyeHb NPOrpaMMHOro obecneyeHms N MHEOOPMALIMOHHBIX CMPaBOYHBIX CUCTEM

KETPOHHBH
B_EPCHTET

AHATTAMECKAR CrCTEMA KPY

3AE
CrpaHwuua 2 n3 10. Bl YHH
rlorlyfos

AR 5 AN LM O



Mporpamma ancumnnuHbl "IreonHopMaumoHHble TexHonorun"; 05.04.01 "Meonorusa”.

Mporpammy nucuunnnHebl paspaboTtan(a)(n) ctapwmii npenogasarens, 6/c OrHes U.H. (kadpenpa paspabotku u
aKcnayaTaumMm MeCToOpoXAeHU TpyoHOMU3BEKaeMbIX yrnesBonoponos, MIHCTUTYT reonormm n HegoterasoBblx TEXHONOMNI),
IgNOgnev@kpfu.ru ; poueHT, K.H. (ZoueHT) YepHosa W.10. (kadenpa reogpuanky 1 reoMHpOPMaLMOHHbIX TEXHONOT A,
WHcTuTyT reonorum n Hedprerasosbix TexHonorui), Inna.Chernova@kpfu.ru ; Benywunii nHxeHep YepHosa O.C.
(HayuHo-uccnenoBatensckas naboparopus naydeHns bacceriHoB HedhTera3oHakonneHus, HayuHnblli LEHTP MUPOBOro
YypOBHS PaumoHanbHoe 0CBOEHME 3anacoB XUAKUX YrNeBoAoPOL0B NnaHeTbl (ronoBHo LeHTp)), OSChernova@kpfu.ru

1. MepeyeHb NNaHMpyeMbIX pe3ynbTaToB 06yyeHUs No QUCLUNINHe (MOJYNI0), COOTHECEHHbIX C MIaHUPYEeMbIMU
peaynbratamm ocBoeHns OMOIMN BO

Obyuqarowumitcsi, OCBOVBWNIA AUCLUNAUHY (MOOY/b), LOMXEH obnanaTte CneayowmnmMy KOMNEeTEHLUAMU:

LWndop PacwumndppoBka
KOMMeTeHuun npuobpeTaeMor KOMNETEHLUN
OriK-1 CNOCOBHOCTbIO CAMOCTOATENBHO NPMobpeTaTh, OCMbICNIMBATD, CTPYKTYPUPOBATL U

MCNoNb30BaTb B I'IpOCpeCCVIOHaJ'IbHOVI neATeNibHOCTUN HOBble 3HaHUA N yMeHU4,
pa3snBaTb CBON MHHOBALUMOHHbIE crnocobHocTn

OriK-2 CNOCOBHOCTLIO CAMOCTOATENBHO DOPMYNNPOBATL LiEN UCCNEL0BAHWNA,
yCTaHaBnnBaTb NOCNEn0BaTENbHOCTb PELEHNS NPOGECCMOHANbHBIX 3a4a4

MnK-2 CMOCOBHOCTbIO CaMOCTOATENBHO NMPOBOAMUTL HAYYHbIE SKCNEPUMEHTbI U
nccnenoBaHus B NpogpeccuoHanbHoin obnactu, o6oblwatb n aHannampoBatb
9KCMEePUMEHTaNbHYI0 MHCPOPMALMIO, fenaTb BbiBOLbI, (DOPMYIMPOBAThL 3aKNOYEHUS
N pekomeHzaumm

O6yyatolmiics, 0OCBOVBLUNA AUCLUMANHY (MOOYNb):

JlonxeH 3Hathb:

Key concepts of geographic information systems (GIS), modern methods of organizing, managing, processing and
analyzing spatial data, as well as current trends in GIS.

JonxeH ymeTb:

Navigate the ArcGIS Pro interface (be familiar with the names and functions of the interface elements); work with
different coordinate systems; create and edit spatial data; work with tabular data; perform basic spatial analysis;
create maps and reports.

JlonxeH BnapeTb:

Be familiar with the fundamentals of ArcGIS products.

JlonxxeH 0eMoOHCTPpPOBaTh CMOCOBHOCTL 1 FTOTOBHOCTb:
Apply the knowledge they had acquired in their daily work.

2. Mecto aucuunnuHel (Moayns) B ctpyktype OMOIM BO

JaHHasa oucumnnmHa (mogynb) BKNtoYeHa B pasgen "B1.B.01 OucunnanHbl (Mogynm)" OCHOBHOWM NpodpeccnoHanbHOM
obpasoBatenbHoi nporpammbl 05.04.01 "Meonorus (KoMnnekcHbI aHann3 gaHHbIX B HEPTErasoBoi reonormm)" u
OTHOCUTCS K BAPMAaTMBHOW 4acTu.

OcBavBaetcsi Ha 1 Kypce B 2 cemMecTpe.

3. 06bem aucuMnIuHbI (MOAYNSA) B 3a4eTHbIX eAUHULLIAX C YKa3aHWeM KOIMYeCcTBa YacoB, BblAENEHHbIX Ha
KOHTaKTHy0 paboTy obyuaroLuxcs ¢ npenopasarenem (N0 BUAAM y4e6HbIX 3aHATUIA) U HAa CAMOCTOSATENbHYO
paboTy obyuatlomxcs

O6was TpynoeMKOCTb ANCLMNANHBI COCTaBNSET 2 3a4eTHbIX(ble) eanHWL(bl) Ha 72 yaca(oB).

KoHTakTHasi paboTa - 15 4aca(oB), B TOM Yncie nekuun - 4 4yaca(oB), npaktudeckme saHatus - 0 yaca(os), nabopaTtopHblie
paboTbl - 10 Yaca(oB), KOHTPONb CaMOCTOSITENbHOW paboThl - 1 yaca(os).

CamocTositenbHas paboTta - 57 yaca(os).
KoHTponb (3a4€T / ak3ameH) - 0 yaca(os).
®dopma NPOMEXYTOHHOr0 KOHTPONS ANCLMMANHBI: 3a4€T BO 2 CEMECTPE.

4, CopepxaHue OUCUUNNUHBI (MOAYNSA), CTPYKTYpUpPOBaHHOE MO TeMaMm (pa3penam) ¢ yKkasaHMeM OTBeAEeHHOro Ha
HUX KONUYeCTBa aKkageMU4yecknx 4acoB U BUAOB y4ebHbIX 3aHATUN

CrpaHnua 3 13 10.
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4.1 CTpyKTypa 1 TematM4yeckuin nnaH KOHTaKTHOM U CaMOCTOSITe/IbHOM PaboTbl N0 AUcUUNAnHe (MOOYNI0)

Buabl n yachbl
KOHTaKTHOW paboTbl,
Paspenbl oucumninHbl / UX TPYAOEMKOCTb CamocTosiTeNbHas
N Monyns Cemectp (B yacax) pabota
MpakTuyeckmellaboparopHble
Jlekunm 3aHATUA paboTbl
Tema 1. - Getting started with ArcGIS
1.|Pro - Managing map layers and 2 0 0 2 2
features
Tema 2. - Adding text to a map -
2. Sharing a map 2 0 0 2 2
Tema 3. - Working with spatial
3 reference (coordinate systems) - 5 1 0 1 o
‘|Aligning spatial data - Working with
tables
4.|Tema 4. Managing geodatabases 2 1 0 1 2
5.[Tema 5. Creating and editing features 2 1 0 1 2
Tema 6. Planning and preparing for
6.[spatial analysis Proximity analysis 2 1 0 1 2
Automating spatial analysis
7.|Tema 7. Practical project 2 0 0 2 45
MToro 4 0 10 57

4.2 ComepxaHue auCUUMIUHBI (MOBYNS)
Tewma 1. - Getting started with ArcGIS Pro - Managing map layers and features

The information gained from this lesson provides a foundation that the students will use throughout the remainder of the
course and later apply in their own work. This lesson discusses: 1) concept of geoinformation systems (how these
systems work, why do we need them and how can we use them in our everyday life); 2) interface and basic features of
ArcGIS Pro (layers, attribute tables, symbology).

Tema 2. - Adding text to a map - Sharing a map

In this lesson, the students will enhance their maps with text, i.e. with labels and annotations. They will learn the
differences between labels and annotations and how to effectively manage both. They will also be introduced to the map
layout options (the final view of how a map is going to be presented, printed, or shown to the audience).

Tewma 3. - Working with spatial reference (coordinate systems) - Aligning spatial data - Working with tables

The first half of this lesson focuses on coordinate systems (geographic and projected), spatial adjustment (affine
transformation, similarity transformation, rubbersheeting) and georeferencing. The second half takes the students
deeper into tabular data covering table anatomy, spatial and nonspatial tables, table joins and relates.

Tema 4. Managing geodatabases

This lesson addresses geodatabase format, ways to populate and organize geodatabases, as well as geodatabase
management through the use of behaviors. Behaviors are specific rules that can be assigned to a feature class to
prevent errors and mistakes when creating new features or editing existing ones. Behaviors include domains, subtypes
and topology.

Tema 5. Creating and editing features

Using up-to-date and accurate geographic data is the key to a useful GIS. Therefore, in this lesson, the students will
update their geographic data using the ArcGIS Pro editing toolset. They will explore the Editing toolbar to find out how to
create new features and modify existing features and attribute data.

Tewma 6. Planning and preparing for spatial analysis Proximity analysis Automating spatial analysis

Analysis distinguishes GIS software from traditional visualization software, and in this lesson, the students will be
introduced to the ArcGIS Pro analysis toolset. They will simulate a real life project and create an efficient workflow that
supports GIS analysis. In addition, they will learn about models - automated workflows that string together sequences of
geoprocessing tools.

Tema 7. Practical project

In this lesson, the students will be encouraged to apply the knowledge they gained during the classes to a practical
project. Each student will be given a data set, which they will organize in a geodatabase, prepare it for the analysis and
solve a problem through the use of ArcGIS Pro editing and spatial analysis tools.

5. MNepeuyeHb yue6HO-MeTOAMYECKOrO 0becnevyeHns O cCaMOCTosITeNbHOWU paboTbl 06yyaloLLLUXCS NO
AucuunnuHe (Moayto)
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CamocTosiTenbHas pabota oby4arolyxcs BeINOMHSETCS Mo 3a4aHNI0 U MPU METOLMYECKOM PYKOBOACTBE Npenofasatens,
Ho 6e3 ero HenocpeacTBeHHOro y4acTus. CamocTosiTenbHas pabota noapasnensieTcs Ha CaMocTosTeNbHYO paboTy Ha
ayUTOPHBIX 3aHATUSIX U HA BHEAyAUTOPHYIO caMoCcTosiTeNnbHyto paboTy. CamoctoaTenbHas paboTa obydyatowmxcs
BK/OYAET Kak MOMHOCTbI0 CAaMOCTOSITENIbHOE OCBOEHME OTLE/NbHbIX TEM (Pa3fenos) AUCLUNIUHLI, Tak 1 NpopaboTky Tem
(pa3nenos), ocBaMBaeMbIX BO BpeMsi ayauTopHoi paboTel. Bo BpeMsi caMocTosiTenbHoM paboTbl 0byyarowmecst YuTaroT u
KOHCMEKTUPYIOT y4eBbHYI0, Hay4HYHO 1 CMPABOYHYIO MTEPaTypy, BbINONHSAT 3aJaHusi, HanpaBNeHHbIe Ha 3aKpenneHne
3HaHW 1 0TPabOTKYy YMEHUIA U HABBIKOB, FOTOBATCS K TEKYLWEMY 1 NMPOMEXYTOYHOMY KOHTPOSIO MO AUCLMUMIUHE.

OpraHnsauus caMocTosTenbHO paboTbl 0By4aoIWMXCs PErnaMeHTUPyeTCs HOPMATUBHBIMW LOKYMEHTaMu,
y4ebHO-MeTOANYECKON NMTEpaTypOii U 3NEKTPOHHBIMY 06pa30BaTENbHBIMY PECYPCaMU, BKNOYAS:

Mopsnok opraHM3aummy 1 ocyLecTBIeHNs 0bpa3oBaTenbHON AeaTenbHOCTY No 06pasoBaTefbHbIM NPOorpaMMam BbiCLIEro
obpaszoBaHus - nporpammam bakanaepuara, nporpamMmMam crieuuanuteTa, nporpaMmmam MarucTpatypbl (YTBepXaeH
npvkasom MuHuctepcTBa obpasoBaHust U Hayku Poccuiickoin ®enepauun ot 5 anpens 2017 rona Ne301)

MucbMo MuHucTepcTea obpasosaHus Poccuiickoin depepaumm Ne14-55-996mH/15 ot 27 Hosibps 2002 r. "O6
aKTBM3aLMM CaMOCTOATENBHOM paboThl CTYAEHTOB BbICLIMX YHEOHbIX 3aBEEHUIA"

YcTaB cheaepanbHOro rocyapcTBEHHOr0 aBTOHOMHOIO 06pasoBaTensHOro yupexaeHuns "KasaHckuin (MprBonxckuii)
doenepanbHblil yHMBepcutet"

MpaBuna BHyTPEHHErO pacnopsaka enepansHOro rocynapCTBEHHORO aBTOHOMHOMO 06pa30BaTENbHOMO YYPEXAEHNS
BbICLWEro npodeccroHanbHoro obpasosanus "KasaHckuii (Mpreonxckuid) coenepanbHblii yHUBEPCUTET"

JlokanbHble HopMaTMBHbIE akTbl KazaHckoro (IpuBonxckoro) coenepansHoro yHusepcuTeta

6. POHA, OLLEHOUYHbIX CPEeACTB MO AUCUMUMNIMHE (MOAYNIO)

®DOoHAO OLEHOYHbIX cpencTs no gucunnnnHe (Mo,u,ymo) BKIOYaeT OLUEeHO4YHble MaTepunasbl, HanpaB/lieHHble Ha NPOBEPKY
OCBOEHMNS KOMMETEHUWA, B TOM YMCE 3HAHWIA, yMeHI/II7I 1 HaBblkoB. POHAO OLEHOYHbIX cpencTs BKO4YaeT oueHOYHble
cpencTea TeKylwero KoOHTponda 1 oueHo4YHble cpenctea ﬂpOMG)KyTO‘-IHOVI arrectauumn.

B ¢hoHIe OLEeHOYHBIX CPEACTB COAEPXUTCS Creayiolas HpopMaums:

- COOTBETCTBME KOMMETEeHUUI NNaHMpyeMbIM pedynbTatam o0y4eHus o JUcUMnivHe (Moaoynio);

- KPUTEPVM OLIEHMBAHNS CHOPMUPOBAHHOCTY KOMMETEHLWIA;

- MEXaHU3M (DOPMUPOBAHMS OLIEHKM MO AMCUMNAHE (MOAYNIO);

- onucaHve nopsiaka NPUMEHeHUs U NpoLeaypbl OLEHMBAHNS LS KaXA0r0 OLEHOYHOro CPencTBa;
- KpUTEepPWM OLIEHMBAHNS 015 KaXA0r0 OLEeHOYHOro CPeacTBa;

- cogepXaHue OLeHOYHbIX CPeacTB, BKoYas TpeboBaHus, NpeabsaBisemMblie K 0eicTBUSM 00y4atoWwmnxcs,
IEMOHCTPVPYeMbIM peaynbTaTtaMm, 3a1aHns PasnnyHbIX TUMOB.

DOHL OLEHOYHbIX CPEACTB MO AMCUMNANHE HaxoauTcs B MpunoxeHun 1 K nporpamme AUCLUNAUHBI (MOLYNIO).

7. NepeyeHb nuTepatypbl, HEO6XO0AUMMON OIS OCBOEHUS OUCLUNUHBI (MOAynst)

OcBoeHure aucumMnnnHbl (MOoyns) npeanonaraeT U3y4eHne OCHOBHON 1 OONONHUTENbHON y4ebHOW nuTepaTypbl.
NuTepaTypa MOXeT BbiTb BOCTYMHa 0By4aloWUMcs B OAHOM 13 [BYX BApMaHTOB (b0 B 060MX N3 HUX):

- B 9NIEKTPOHHOM BUIE - YEPES ANEKTPOHHbIE BUBNNOTEYHbIE CUCTEMBI HA OCHOBAHMMW 3akntoueHHbIX KDY norosopos ¢
npasoobnanatensimu;

- B NeYaTHoM Buae - B HayuHon 6ubnunoteke um. H.U. Jlobadesckoro. Obyyatowmecs nony4aroT y4ebHyio nutepatypy Ha
aboHeMeHTe Mo yuTaTenbckum buneTam B COOTBETCTBMU C Npasuiamu nonb3osaHus HaydHol 6MbnmoTekoi.

OneKTPOHHbIE N30aHUS BOCTYMHbI AUCTAHUMOHHO 13 NoB0i TOUKM NpW BBEAEHNN 00yHaOLWMMCS CBOETO NOrMHA 1 Naponst
OT NNYHOro KabuHeTa B cMcTEME "ONEKTPOHHbIA yHMBEpPCUTET". MpU MCNONb30BaHMM NeYaTHbIX U3LaHWA BMONNOTEUHBIN
POHL [OMXKEH BblTb YKOMMNEKTOBAH MUK U3 pacyeTa He MeHee 0,5 ak3emnnsipa (ans obyyatowmxcs no drocC 3++ - He
meHee 0,25 ak3eMnnsapa) Kaxaooro u3 n3gaHunini OCHOBHOWM nuTepatypbl n He meHee 0,25 ak3emnngapa AONONHUTENBHOM
nuTepaTypbl Ha Kaxaoro obyyatolerocs M3 yucna nuu, 0LHOBPEMEHHO OCBAVBAIOWMX OAHHYIO OUCLMNANHY.

MepeyeHb OCHOBHOW U [OMNONHUTENBHOMN y4eBHON NTepaTtypbl, HEOOXOAMMON O/ OCBOEHUS AUCLMMNAVHBI (MOOyns),
Haxoamutcs B MpunoxeHun 2 Kk paboyeli nporpamMme AUCUMNAMHBL. OH NOANEXUT OOHOBNEHMIO NPV U3MEHEHUN YCTTOBUIA
noroeopos K®Y ¢ npasoobnagatensiMm anekTPoHHbIX U3OAHWA U NPU N3MEHEeHM KOMNEKToBaHUS ooHa0B Hay4Hoi
onbnuotekn KdY.

8. MNepeueHb pecypcoB MHPOPMALMOHHO-TE/IEKOMMYHUKaLMOHHOMN ceTn "UHTepHeT", He06X0AUMbIX NS
OCBOEHUS1 AUCLMMNINHBI (MOAYIIs)

ArcGIS & ArcGIS Online - arcgis.com
ArcGIS ideas - ideas.arcgis.com
ArcGIS Resources & Help - esri.com/en-us/arcgis/products/arcgis-pro/resources
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Free GIS ebooks - https://www.esri.com/en-us/news-publications/ebooks
The ArcGIS book - https://learn.arcgis.com/ru/arcgis-book/#home-overview
The GIS Encyclopedia - wiki.gis.com

9. MeTtoguyeckue ykasaHus ons 06y4aloLLLMXcsl N0 OCBOEHUIO AUCLUMIUHBI (MOAYNS)

Bup, pa6ot MeTtoauueckue peKoMeHpaLmm

nekumm From the very first lesson, it is advisable to follow the lectures actively and take notes. When doing so,
the students should remember that while some lectures provide specific contextual information on the
topic, the others are more theoretical and may address relationships between phenomena unfolding
the subject at a deeper level.

Taking good notes in class is an important part of academic success. Notes should concentrate on
main concepts and essentials of the material presented by the teacher. There is no need of writing
down the whole lecture to a word. Such 'note-taking' will do more harm than good. Notes usually
consist of the main ideas of the lecture, and long ideas are paraphrased. It also may be convenient to
write on half of the page or leave space for additional clarifying notes, unanswered questions or
missing pieces.

It is better to organize the notes by themes or topics. Lesson plans provided by the teacher can be
used as templates in most cases. Listen for signal words and phrases like, "There are several main..."
or "To sum up..." or "A major reason why..." and note the most important points with the remarks
"important”, "remember well", etc. You can also do this with colored pens or highlighters.

It can also be handy to develop your own nomenclature for abbreviations and symbology. However,
while revising notes after class, it is better to replace the symbols with words for convenience.

When working on the notes, use not only the textbook, but also the literature recommended by the
teacher. This will only add to a deeper comprehension of the lesson material.

nabopaTopHblie| An essential part of studying is completing independent exercises during practical sessions, which
paboTbl can be extended into extra-curricular activities, but strictly within the framework of the course.

For each practical session, the students are provided with the guidelines describing the steps

necessary to complete the task. First, they will have to fully understand the task's objective, and then

follow the guide book while at the same time answering the questions proposed by the teacher. The

answers will be revised and graded.

Successful mastering of the course implies active and systematic independent seatwork. If done

diligently, it will ensure understanding and remembering of the major points of the material.

camocTos- | One basic requirement for a successful practical project is the ability to process and analyze
TeNnbHas information, draw independent conclusions and justify the methods used for solving the problem.
paboTta When assigning the practical task, the teacher formulates the problem, the purpose and the objective,
then provides whatever instructions and recommendations they considers necessary.

3avet The final exam is a pass/fail exam developed to measure minimum competence in GIS. As in any
pass/fail exam, there will be a pass point, i.e. the number of questions the student must answer
correctly to pass the exam. In the exam, each student will have to present their practical project in
class. In addition, some major points of the material will be inquired to see what the student has
learned during the course.

10. NMepeyeHb MHCGPOPMALMOHHBIX TEXHOJIOTMI, UCMOJb3YEMbIX NMPU OCYLLECTBIIEHUN 06pPa30BaTe/IbHOrO
npouecca no gucuunianHe (Moaynio), BKOUYas nepeyeHb NporpaMMHOro obecneyeHus U MHGOOPMAaLMOHHDIX
CNpaBOYHbIX CUCTEM (MPU HEOOXOAUMOCTH)

MepeyeHb MHPOPMALMOHHBIX TEXHOMOMUIA, UCTONb3YEeMbIX NMPU OCYLLECTBNeHU 06pa3oBaTebHOro npolecca no
OMCUMNAVHe (MoLynio), BKNOYas nepedeHb NporpaMMHOro obecrnedeHns U MHGOPMALIMOHHbBIX CMPaBOYHbIX CUCTEM,
npenctasneH B MpunoxeHnn 3 k paboyen nporpamMMme AUCLMNNNHBI (MOOYNS).

11. OnncaHue maTepuanbHO-TeXHUYeckon 6a3bl, HEO6XOANMMOW ANs OCYLLEeCTB/IeHUs1 06pa3oBaTenbHOro
npoLecca no gucuunianHe (Moayno)

MaTtepuanbHo-TexHM4Yeckoe obecneyeHre obpasoBaTenbHOro npoLecca no AucumniavHe (Moaynio) BkntoyaeT B cebs
crnenyowme KOMMOHEHTbI:

MomelueHns ons CaMOoCTOATENBbHON PaboThbl 0BYYaOWMXCS, YKOMMNEKTOBAHHbIE CMELMANN3NPOBaHHOM Mebenbio (CTONbI 1
CTYNbs1) N OCHaLlEHHbIe KOMMbIOTEPHOW TEXHUKOM C BO3MOXHOCTbLIO MOAKNIOYEHNS K ceTn "MIHTepHeT" n obecnedyeHnem
LOCTyNa B 3NEKTPOHHYI0 MHCPOPMaLMOHHO-06pa3oBatenbHyto cpeny KdY.

YyebHble ayamnTopun ons KOHTaKTHOW paboThl ¢ MpenonaBaTenem, yKoMNIekToBaHHble cneumnanianpoBaHHoi Mebenbio
(cTonbl 1 CTYNbSA).

KomnbioTep 1 NpuHTEp ONst pacneyaTky pa3ngaToyHbiX MaTepuanos.
MynbTuMeguiiHas ayautopus.
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KomnbioTepHbIin knacc.

12. CpencrtBa apantaumm npenogaBaHUs GUCLUM/IMHBI K NOTPe6HOCTAM 00y4YaloLLUXcsi MHBaNMA0B U NNL, C
OrpaHUYeHHbIMU BO3MOXHOCTSIMU 34,0POBbSI

I'Ip|/| HeobXooMMOCTU B o6paaoBaTean0M npouecce NpuMeHsaTCa cnegyowme Metonbl U TEXHONOrnn, obneryatouime
BOCMpUATUE UHPopMaLnUm o6yqa+ou1|/|M|/|csa nHBanngamMn n nmuamm ¢ orpaHN4eHHbIMM BO3MOXHOCTAMU 300P0BbA:

- CO3[aHve TEKCTOBOW BeEpCUM NMoBOro HETEKCTOBOMO KOHTEHTA LIS €0 BO3MOXHOro npeobpasoBaHus B
anbTepHaTVBHbIE POPMbI, YO0OHbIe A1 pa3fnYHbIX NONb30BaTenen;

- CO30aHNEe KOHTEHTAa, KOTOprI\/'I MOXHO NpencTaBuUTb B pa3/IndHbIX BUOAX 6e3 noTepun OoaHHbIX UK CTPYKTYpPbI,
npenycMoTpeTb BO3SMOXHOCTb MaCLIJTaél/IpOBaHI/Iﬂ TeKCTa un |/|306pa>KeH|/||7| 6e3 noTtepun Ka4ectea, NpenycMoTpeTb
OOCTYNMHOCTb ynpaBneHnsa KOHTEHTOM C KnaBuaTypbl;

- CO3[4aHVe BO3MOXHOCTEW AJis 06y4atoWmXCsl BOCMIPUHUMATL OLHY M Ty XX€ MHPOPMaLMIO U3 PasHbIX NCTOYHIKOB -
HarmpuMmep, Tak, 4Tobbl NMLA C HAPYLWEHNUAMU Cyxa NOMyYani MHGOPMALIMIO BU3YalibHO, C HAPYILEHWSIMU 3PEHUS -
ayananbHo;

- MPUMEHEeHNe NPorpaMMHbIX CpencTs, obecrneynBatoWmx BO3MOXHOCTb OCBOEHMS HAaBbIKOB 1 YMEHUIA, CDOPMUPYEMbIX
OVCLUMNMIMHOM, 3a CYET anbTepHaTUBHbLIX CNOCOO0B, B TOM YMCNE BUPTYanbHbIX NabopaTopuin u CUMYNSILUOHHBIX
TEXHONOIIA;

- MPUMEHEHVE OUCTAHUMOHHBIX 0Bpa3oBaTenbHbIX TEXHONOTUIA AN1s Nepeaayn MHGopMaLum, OpraHn3aunm pasnmnyHbIX
(hOPM MHTEPAKTNBHOM KOHTAKTHOW paboTbl 0ByyarolWerocs ¢ npenonasaTeneM, B TOM Yucne BebrHapoB, KOTOPbIE MOTYT
6bITb MCNONb30BaHbI A1 MPOBELEHNS BUPTYANbHbIX NEKLUIA C BO3MOXHOCTbIO B3aVMOLENCTBUS| BCEX YHACTHUKOB
OUCTAHUMOHHOIO 06y4eHUs!, NPOBELEHUS CEMUHAPOB, BbICTYMNIEHUS C LOKNALAMU U 3aALNTbI BEINOHEHHBIX paboT,
NpPoBeAeHNs! TPEHUHIOB, OPraHU3aLMY KONNEKTUBHON paboThl;

- NPYMEHeHNe AUCTaHUMOHHbIX 06pa3oBaTenbHbIX TEXHOMNOIMA NS OpraHM3aummn goopM TEKYILEro 1 NpoMeXyTOYHOro
KOHTPONS;

- YBENNYEHME NPOLOMXKXNTENIbHOCTU caaqm oby4atowyMcst UHBANUOOM UK NINLOM C OrPaHn4YeHHbIMU BO3MOXHOCTSMI
3[0p0Bbs DOPM NMPOMEXYTOYHON aTTECTALMMN MO OTHOLWEHWIO K YCTaHOBIEHHOW NMPOAONXUTENBHOCTY UX COAYN:

- NPOAOIXUTENNIbHOCTN COoayn 3a4yéTa nnmn aK3ameHa, nposoaonMoro B NMUCbMEHHOMN oopme, - He 6onee 4em Ha 90 MUHYT;

- NPOOONXNUTENbHOCTM NOAroTOBKM 06y4atollerocs K 0TBeTy Ha 3a4éTe Unn aK3ameHe, NPOBOAVMOM B YCTHOM doopMe, - He
6onee 4yeMm Ha 20 MUHYT;

- NPOOOIXNTENBbHOCTU BbICTYNNIEHUA oéyqaromerom npun sawuTe KprOBOI7I paéom - He bonee yem Ha 15 MUHYT.

Mporpamma cocTtasneHa B cooTBeTcTBUM ¢ TpeboBaHnsamMu GIrOC BO u y4ebHbiM nnaHom no HanpasneHuto 05.04.01
""eonorng" n maructepckoi nporpamme "KOMNAeKkCHbI aHann3 faHHbIX B HEGDTEra3oBow reonormmn”.
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lMpunoxerne 2
K pabo4eii nporpamme AUCLUNINHBI (MOAYNS)
651.B.01 "'eonHgopMaLmnoHHbIE TEXHOI0MNN

MepeueHb nuTepartypbl, HEOOXOAUMOM 4Nt OCBOEHUS OUCLMIUINHBI (MOLOYNS)

Hanpasnenue nogrotosku: 05.04.01 - Feonorus

Mpodpunb NoAroToBKM: KOMNNEKCHbIN aHann3 faHHbIX B HeDTErasoBom reonormu

Keanudukaums BbiMyCcKHMKA: MarucTp

dopma oby4eHus: o4Hoe

SA3bik 0by4eHmns: pycckuii

"oa Hauana obyyeHus no obpasosatenbHoi nporpamme: 2020

OcHoBHas nuTeparypa:

1.3axapos, M. C. KapTtorpaduyecknii METOL U FeonHPOPMALIMOHHbIE CUCTEMbI B HXEHEPHOW reonorum : y4ebHoe
nocobue / M. C. 3axapos, A. . Kob3es. - 2-e usg., ctep. - CaHkT-MNeTtepbypr : JlaHb, 2019. - 116 ¢. - ISBN
978-5-8114-4641-4. - TeKCT : 9NEKTPOHHBI // JlaHb : 3aneKTpoHHO-6nbnmnoTeyHas cuctema. - URL:
https://e.lanbook.com/book/123475 (nata obpaueHus: 16.03.2020). - Pexum pocTyna: nns aBTopus. nonb3oBaTenei.

2. Yecknpos, B. B. lMpnMeHeHNE NHXEHEPHO-TEONOMMYECKNX N TMAPOreonorM4eckmx METOA0B NCCNENOBaHWI ONS
MHdbopMaLMOHHOro obecneyeHns reoTexHonoruii : yiebHoe nocobue / B. B. Yeckunpos. - Mockea : MMICUC, 2017. - 114
C. - ISBN 978-5-906846-39-6. - TekCT : aneKTPOHHbIN // JlaHb : aneKTPOHHO-6nbnunoTeyHasa cuctema. - URL:
https://e.lanbook.com/book/105281 (naTta obpaueHus: 16.03.2020). - Pexxum pocTyna: ons aBTopus. Nonib3oBaTeneil.

3. MeTonmyeckume ykazaHus K BbINONHEHUIO NpakTuyeckmx pabot no MNC / Foc. obpasoBat. yupexneHne BbiCwW. Npod).
obpaszoBaHus 'KazaH. roc. yH-1', @ak. reorpacoum u akonoruu ; [aBt.-cocT. B. B. Mo3xepuH] .- (KasaHb : KasaHckuii
doenepanbHbi yHusepcuteT, 2014) Y. 1: Beoa u penaktmpoBaHme NpoCTPaHCTBEHHON MHADOPMaLIMK.- ONEKTPOHHbIe
JaHHble (1 cpaiin: 5,55 M6) .- (KasaHb : KasaHckuin doefepanbHblil yHusepcutet, 2014). - 3arn. ¢ akpaHa. -

Lnsa 3-ro, 4-ro n 5-ro kypcos. - OpurnHan konuu: Beog n pegaktuposaHne NpoCTPaHCTBEHHOW nHgpopMauun, 2009. - 40
c. - URL: http://libweb.kpfu.ru/ebooks/publicat/0-780974.pdf (naTta obpawerus: 16.03.2020). - Pexum goctyna:
OTKPbITHINA.

4. Nosuos, [.A. NeonHopMauUmMOHHbIE cucTeMbl: y4ebHoe nocobue / [.A. Jlosuos, A.M. YepHbix. - Mocksa : PAI, 2012.
- 192 c. - ISBN 978-5-93916-340-8. - TekcT : anekTpoHHbIi. - URL: https:/znanium.com/catalog/product/517128 (nata
obpaweHns: 16.03.2020). - Pexxum poctyna : no NoLNuCKe.

5. Tpochmmos O.M., MeToabl LMCTAHUMOHHOIO 30HANPOBAHMS NPU pasBenke 1 pa3paboTke MECTOPOXAEHNA HEPTY U
rasa / Tpodpumos I.M., Kaprep M. L., Wysaesa M.K. - Mocksa: ViHdpa-VHxeHepus, 2015. - 80 c. - ISBN
978-5-9729-0090-9 - TekcT : anekTpoHHbIl // OBC 'KoHcynbTaHT cTygeHTa’ : [canT]. - URL :
http://www.studentlibrary.ru/book/ISBN9785972900909.html (nata obpaweHus: 16.03.2020). - Pexum noctyna : no
noanucke.

6. brimHosckas, 9. HO. BBeaeHune B reonHpopMaLIMOHHbIe cUcTeMbI : y4ebHoe nocobue / A.10. bnnHoeckas, [.C. 3anos.
- 2-e 3. - Mockea : ®OPYM : UH®PA-M, 2019. - 112 c. - (Bbicwee obpasosaHuve: bakanaspuar). - ISBN
978-5-16-103387-6. - TekcT : anekTpoHHbliA. - URL: https://znanium.com/catalog/product/1029281 (narta obpaleHus:
16.03.2020). - Pexwum goctyna : no noanucke.

JononHutenbHas nuteparypa:
1.I'vtuc B.I"., OCHOBbI NPOCTPaHCTBEHHO-BPEMEHHOMO MPOrHO3npoBaHns B reonHdopmatuke / M'mtuc B.IM., Epmakos B.B.
- Mocksa: PU3MATIINT, 2004. - 256 c. - ISBN 5-9221-0512-4 - TekcT : anekTpoHHbIli // OBC 'KoHCcynbTaHT CTyaeHTa' :
[canT]. - URL : http://www.studentlibrary.ru/book/ISBN5922105124.html

(nata obpatweHus: 16.03.2020). - Pexxum gocTtyna : no noanucke.

2. Bnapumnpos, B.M. [nctaHumoHHoe 3oHaMpoBaHue 3emnu: yuebHoe nocobuve / B. M. Bnagumupos, O. . OmuTpues,
O. A. Dly6poeckas [n ap.] ; pea. B. M. Bnagumnpos. - KpacHosipck : Cubupckuii dpeaepansHblii yHusepcuteT, 2014. -
196 c. - ISBN 978-5-7638-3084-2. - TekcT : anekTpoHHbIN. - URL: https://znanium.com/catalog/product/506009 (nata
obpaweHns: 16.03.2020). - Pexxum poctyna : no NoLNMCKe.
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3. MIHgphopmaumoHHble TexHonorum : ydebHoe nocobwe / J1.I'. MarapuHa, A.0. Tennosa, E.J1. PymsiHuesa, A.M. BauH / nog
pen. J1.I. MarapwHoii. - Mocksa: [, '@OPYM' : UHDPA-M, 2019. - 320 c. - (lMpodeccuoHansHoe o6pasoBaHue). - ISBN

978-5-16-101848-4. - TekcT : anekTpoHHbIiA. - URL: https:/znanium.com/catalog/product/1018534 (nata obpalleHns:
16.03.2020). - Pexwum goctyna : no Noanucke.
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lMpunoxerve 3
K pabo4eii nporpamme AUCLUNINHBI (MOAYNS)
651.B.01 "'eonHgopMaLmnoHHbIE TEXHOI0MNN

nepe'-IeHb MHPOPMaLIMOHHbIX TEXHONMOINMMK, UCNONb3YyeMbIX AJ1s1 OCBOEHUS AUCLUMIUHBI (MO,IJ,ynil), BKo4yas
nepe4yeHb nporpaMmMHOro obecneyeHns u MH(POPMaLIMOHHbIX CNPaBOYHbIX CUCTEM

Hanpasnenue noagrotosku: 05.04.01 - Feonorus

Mpodomnb noarotoskn: KOMNNEKCHbIA aHanv3 faHHbIX B HeddTerasoBow reonorum
KBanucukaums BbinyCKHUKA: MarncTp

dopma 0by4eHus: o4Hoe

SA3bik 0by4eHuns: pycckuia

"oa Hauana obyyeHus no obpasosatenbHoi nporpamme: 2020

OcBoeHne oucuUnnInHbI (MO,EI,yl'IFI) npegnonaraet ncnosib3oBaHme cnenytowero nporpamMmHoOro obecrneyeHus 1
MHJPOpMaLMOHHO-CNPAaBOYHbIX CUCTEM:

OnepauunoHHas cuctema Microsoft Windows 7 MpodbeccuoranbHas unm Windows XP (Volume License)

MakeT odpucHoro nporpammHoro obecneverus Microsoft Office 365 nnu Microsoft Office Professional plus 2010
Bpayaep Mozilla Firefox

Bpaysep Google Chrome

Adobe Reader XI unn Adobe Acrobat Reader DC

Kaspersky Endpoint Security ang Windows

YyebHo-MeToAMYeCKas nutepatypa ons JaHHOW AUCLMMNANHBI UIMEETCS B HANMYMK B SNIEKTPOHHO-OMBNMOTEUHOI cucTeme
"ZNANIUM.COM", nocTyn K KoTopoii npenoctaeneH obyyatowmmes. I6C "ZNANIUM.COM" coaepXuT npon3BeneHns
KPYMHENWMX POCCUNCKUX YHEHbIX, PyKOBOAUTENEN rocy0apCTBEHHbIX OpraHoB, npenogaearenein segyLmx By30B CTPaHbl,
BbICOKOKBaNMULIMPOBAHHbLIX CMELMANNCTOB B pa3nnyHblx cdoepax busHeca. doHn 6ubnmotekn cpopMmnpoBaH C y4eToMm
BCEX M3MEHEHUA 06pa30oBaTeNbHbIX CTaHAAPTOB 1 BKNKOHYAET y4ebHMKN, y4ebHble nocobus, yuebHO-MeToanYeCcKme
KOMIekchbl, MOHOrpadoum, asTopedeparbl, AuccepraLmm, SHUUKIoNeaun, CnoBapu U CNpaBoYHNKN,
3akoHo4arteNbHO-HOPMaTUBHbIE [OKYMEHTbI, CrieumanbHble Nepuognyeckme n3gaHns n ndnaHusl, Boinyckaemble
nspartenbcteamu By30B. B HacTosiwee Bpems S5C ZNANIUM.COM cooTBeTCTBYET BCEM TPeOOBAHMSAM (oeepanbHbIX
rocynapcTBeHHbIX 06pasoBaTtenbHbIX CTaHAapToB Bbicwero obpasosaHust (PrOC BO) HoBOro NokoneHus.

YyebHo-meToamMYeckas nutepatypa s LaHHOW AUCLMNAUHBI UMEETCS B HANNYMU B SNEKTPOHHO-BMBNNOTEYHOR crncTeme
NapatenbcTBa "MaHb" , LOoCTyn K KOTOpOM NpepocTtasneH obyyatowmmes. 96C NapaTtenbcTea "MaHb" BktoyaeT B cebs
SNEKTPOHHbIE BEPCUM KHUT n3patenbcTsa "laHb" 1 opyrux BeLylwmx n3natenscts y4ebHoOM nuTepaTypsbl, a Takxe
SNEKTPOHHbIE BEPCUUN MEPNOANYECKUX U3OaHWUIA NO €CTECTBEHHbIM, TEXHUYECKUM U r'yMaHUTapHbIM Haykam. 9bC
N3paTenbcTea "MaHb" obecneunBaeT fOCTYN K HAYYHOW, y4ebHO NuTepaTtype 1 HayYHbIM NEPUOLNYECKAM U3LAHUSM MO
MakCMMarnbHOMY KONMYECTBY NPOOUNbHbLIX HANPaBReHUi A C COBNOAEHNEM BCEX aBTOPCKUX U CMEXHbIX Mpas.
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