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CocraBurenb: crapumii npenojasatens ['abues P. A.

Pabouass mporpamma JUCUMIUIMHBI cocTaBieHa B coorBercTBUM ¢ PI'OC BO mno
Hanpasnennto moaroroBku 01.04.02 [NpuknagHas MmatremaTuka 1 UHGOPMAaTHKA, YTBEPKIEHHOTO
npukasoM MunucrepcTsa oopazoBanus u Hayku Poccuiickoit ®denepaunn ot 10 suBaps 2018 .
Ne 13, (c u3MeHeHusIMH U ononHeHUssMHU ). Pegakius ¢ uamenenusimu Ne 1456 ot 26.11.2020, ¢
W3MEHEHUSAMU U JIoTMOoNHEeHUusMU oT 8§ despans 2021r., Ha OCHOBaHMM Y4eOHOTO IIIaHa
MOATOTOBKH MarucTpoB mo Hampasieruio 01.04.02 Ilpuknagnas matremaTtuka U nHGOpMaTHKA,
HaIpPaBJIEHHOCTH (MPOQ L) MporpamMmMel: « MaremMaTH4eckoe U KOMIIBIOTEPHOE MOJICIUPOBAHUE B
3KOHOMHMKE U YIIPABICHUW», JOKAJIbHBIX akTOB KUI'Y.

PaGouass mporpamma paccmMoTpeHa W yTBEpXKJIeHa Ha 3acelaHuu  Kadempsl
MareMarmdeckoro a”ayms3a Ha  2026-2027  y4eOHbni ron, mpoTokonmr Ne 8 ot

_24 anpens  2026r.
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1. HammeHoOBaHMe TUCHUILIUHBI (MOIYJIs):
IlpukaagHbie re oMHGOPMALUOHHBIE CHCTEMbI

Lenpro n3ydeHuss QUCLUILIMHBI SABIIACTCS:

- O03HAaKOMJIEHHWE CTYACHTOB C OCHOBHBIMU MOHSTHSMU M TNPUHLIMIAMHU PabOTHI C
r€0IaHHbIMU, OCBOEHUE METOAUK PadOThl C reOMH(OPMALMOHHBIMH CHCTEMaMH, MOJy4YeHUE
HAaBbIKOB 110 IPUMEHEHUIO T€OMH()OPMAIIMOHHBIX TEXHOJIOTUN B pELICHUN PAKTUYECKUX 3aa4;

- O3HAKOMJICHHE CTYACHTOB C OCHOBHBIMM COBPEMEHHBIMM MWCCIIEIOBAaHUIMU U
HaIlpaBICHUSIMH Pa3BUTHS B 00J1aCTH T€OMH()OPMAIIIOHHBIX CUCTEM;

- pa3BUTHE UHTEPECAy CTYIECHTOB K 00JaCTH TeOMH()OPMALIMOHHBIX CUCTEM.

JIns1 NOCTUIKEHUS LEeNU CTaBATCSA 3a/1a4uu:

- chopMupoBaTh TMpeaCTaBIeHHE 00 WCTOPUM BO3HUKHOBEHUS M  Pa3BUTHUSA
reonH(OpPMaIMOHHBIX CUCTEM, 00 0COOEHHOCTSIX TeOMH(OPMALIMOHHBIX CUCTEM;

- OBJIAJeTh TEOPETHMUYECKUMU M  MNPAKTUUYECKUMHU  3HAaHUSIMH B  00JacTu
reonH(OPMAIMOHHBIX CUCTEM;

- 00y4UTbh METOJIOJIOTUU U METOJMKE MIOCTPOCHHUSI U TPUMEHEHHU S TeOMH()OPMAaIIMOH HBIX
CUCTEM OOBEKTOB U MTPOLIECCOB.

2. MecTo qMcUUIIMHBI (MOYJIs1) B CTPYKTYpe 00pa3oBaTe/IbHOM IPOrpaMMbl
Jucuunnuna b1.B./1B.04.02 «[Ipukiagaeie reonH(pOpMAIMOHHBIE CUCTEMbD) OTHOCHUTCS
K 610Ky — «bnok 1. YacTe, popMupyemasi yaacTHUKaMU 0Opa30BaTEIbHBIX OTHOILCHUH ».
Hucuunnuna (Momynb) u3ydaercs Ha 1 kypce Bo 2 cemecTpe.

MECTO JUCHUIIJIMHBI B CTPYKTYPE OIIBO

Nupaexc \ b1.B.JIB.04.02

TpeOoBanns K nNpeaBapuTEeJIbHOM MOATOTOBKE 00yYaKOIIErocs:

VYuebnas nucuumunza «IIpukiagHeie reonHGOpPMaLMOHHBIE CUCTEMBD) 3HAKOMUT CTYICHTOB C
KOHKPETHBIMH MOHATUSAMHU U (paKTaMHu MPUMEHIEMBIMH B TPO(ECCHOHATBHOMN eATENIbHOCTU U
ONMPAETCs Ha BXOAHBIE 3HAHUSA, YMEHMS U KOMIIETEHLIMM, IOJYyYEHHBIE MO JUCLUIIIMHAM:
«Marematuyeckuii  aHanm3y»,  «JluneliHas ~— anreOpa»,  «Teopust  BepOSTHOCTENY,
«MaremaTtudeckas CTATUCTUKa» B 00bEME BY30BCKOI ITporpamMmbl OakaiaBpuara.

JUCHUNIAHBI ¥ TPAKTHKH, 18 KOTOPHIX OCBOeHHEe NAHHOW JUCHHUILIMHBI (MOITYJIsi)
HeOo0X0IMMO KaK Npe/IiiecTBYOIIee:

Hucuumnuna  «lIpuknagHele  TeoMH(POPMAIIMOHHBIE CHCTEMBI» OTHOCHUTCS K  YacTu
dbopmMupyeMoil yd4acTHUKaMHM 0OO0pa3oBaTElIbHBIX OTHOIICHUH M sBiIseTcs 0a30BOM Ul
YCIIEIIHOTO OCBOEHHUsI TUCLUIUIMH: «VcTOopus M METOHOoJorvs NMPUKIAJAHOW MAaTEeMaTUKU H
uH(pOpMaTUKN», «JIUCKpeTHble M MaTeMaTHMYeCKue MOJAEIN». SBIAETCS OCHOBOM JUIs
YCIEMHOTO OCBOEHUS MUCHHILTNH, Gpopmupyronmx komrereHimu [IK-1, TIK-3, a Taxxke mis
IIPOXO0XKJICHUS OTPEEICHHBIX BUIOB ITPAKTHK.

3. IlepeyeHb NIAHMPYeMBbIX Pe3yJIbTATOB 00y4eHHs 10 JHCHHIJIMHE (MOIYJII0),
COOTHECEeHHBIX C IVIAHNUPYEeMbIMH pPe3y/JIbTATAMM OCBOEHU s 00pa3oBaTeIbHOI NMPOrpaMMbl

[Iponecc uzyuenus nucuurinHbl «VIMuTanmoHHble MOJIENIM B YKOHOMUKE) HAIpaBlieH Ha
(hopMHpOBaHUE CIEAYIONMX KOMIIETEHIIHI 00y4aromerocs:

Kon | Conmep:xaHue KOMIETEHIINA
NHpaukaTopbl JOCTUKEHUS
KKoMie- B COOTBETCTBIH © c(hopMHUpPOBAaHHOCTH KOMIIETCHITUI
TeHImit ®I'OC BO/OIIBO PMUD g
IIK-1 | Coocoben [TIK-1.1. 3Haet crocoObl IEMOHCTPAIINY U IPUMEHEHUS

JI€MOHCTPUPOBATH (byHIaMeHTaIbHBIX 3HAaHUH B 0071aCTH MaTeMaTUYECKUX
(dbyHIaMeHTaTbHBIC Y TIPUKJIAHBIX HAYK
3nanus Maremarnueckuxu | [1K-1.2. YMeer cTpouth MaTeMaTHYECKUE U




IMPHUKJIaJHBIX HAYK

KOMHI)IOTepHI)Ie MOACIIN U NUCCJICAOBATH UX
AHAIMTUYECKUMU U YMCIIEHHBIMU METOIAMH

[1K-1.3. Brnageet crmocoOHOCTHIO K CO3JaHUIO, aHATTU3Y
U pearu3aiii MaTeMaTHIECKUX M KOMITBIOTEPHBIX
MoJIeNel B 00macTsax mpodecCuoHaTbHON
JIEATEIIbHOCTU

I1K-3

CnocobeH ynpaBisiTh
nHpopMaruei u3
Pa3IMYHBIX UCTOYHUKOB C
UCTIOJIb30BaHNEM
QITOPUTMOB 00pabOTKH
TAaHHBIX JJIS1 PEIICHUS
3a/1a4 MpoQeCCUOHATLHOM
JEATEIIHOCTH

I1K-3.1. 3naeT 0cOOEHHOCTH yrpaBiieHus: HHPpOpManuen
13 Pa3UYHBIX ICTOYHUKOB C UCIIOIb30BAHHEM
QITOPUTMOB 00pabOTKU TaHHBIX U

MOCJIEAYIOIeH peanu3anueil B KOHKPETHBIX 00JIacTAX
npodeccruoHanbHOM e TEIIEHOCTH

[IK-3.2. YMeeT pa3pabarsiBaTh U peaii30BbIBATH
MaTeMaTHYECKHE U KOMITBIOTEPHBIE MOJICITH
HCCIIeTyeMbIX MTPOLIECCOB, SIBICHUN H OOBEKTOB C
MCIIOJIb30BaHUEM TN (POBBIX CPEICTB U AITOPUTMOB
00pabOTKHU TaHHBIX

[1K-3.3. BrageeT crnocoOHOCTHIO K yIIPaBICHUIO
uH(popMaIueil U3 pa3InyHbIX UCTOYHUKOB C
WCII0JIb30BAHUEM AJITOPUTMOB 00paboOTKH

JTAHHBIX JIJIs pellieHus 3a/1a4 MpodhecCUOHaTbHON
NeSITeIbHOCTH

4. O0beM JUCHUTIIIHHBI (MOYJISA) B 3a4€ THBIX eIMHUIIAX C YKA3aHUEM KOJIMYeCTBA
aKajJeMH4yeCKHX YaCOB, Bbl/JleJIe HHbIX HA KOHTAKTHYI0O PadoTy 00y4arolmuXxcs ¢
npenojaapareJieM (10 BUAaM y4eOHbIX 3aHATHIT) 1 HA CAMOCTOATEJIbHYIO Pa00Ty

00y4YaOIIUXCA
OOmast TpymoemMKkocTs (00beM) nucuumiuHbl (Momyns) coctasmser 5 3ET, 180
aKaJIEMUYECKHX YaCOB.
Bcero yacos
Ounas OuHno- 3aounas
O0bEéM AUCHMIIIMHBI dpopma 3a04Has dopma
00y4eHust ¢opma 0o0y4eHus
o0yueHus
Oo61mas Tpy10eMKOCTh JUCHHIJIHHBI 180
KonTakTHasi padora o0ydawinuxcs ¢
npemnojaaBaresieM (10 BUAaAM y4eOHBIX 3aHATHIH)
(Bcero)
AynutopHasi pa6ora (Bcero): 54
B TOM YHCIIC:
JIEKIINH 18
CEMHHAPbI, TPAKTHUCCKUE 3aHITHUS 36
MPAKTUKYMBI
nabopatopHbie pabOTHI
Bueaynuropnasi pagora:
KOHCYJIbTAIIUS Tepe]] SK3aMEHOM

BueaynutopHas pa®oTa Takke BKIIOYA€T HHIUBHIYAJIbHYIO PaOOTy 0Oy4arommXxcs C

npenoaaBaTrcijieM, I'pyIIoBbIC, HHAWNBUAYAJIbHBIC KOHCYJIbTAllUW W WHBIC BUJbI yq€6HOﬁ
NeSITeIbHOCTH, MPeTycCMaTPUBAIOLIME TPYNIOBYIO WM MHIUBUAYalIbHYIO paboTy
oOyJaronmxcs ¢ MpenojiaBaTeieM, TBOpUECKyro paloTy (3cce), pedeparbl, KOHTPOJIbHbIE

paboTsI U 1ap.




CamocTosiTesibHasi padoTa o0yyauuxcs (BCero) 126
KonTtpoab camoctosiTeibHOI PadoThI
Bua npoMexkyTo4HOM aTTecTAlIMH 3aueT

o0yuawuierocs (3a4eT/3K3aMeH)

5. Copepxanue TUCHHMIIMHBI (MOLYJI5), CTPYKTYPHPOBAaHHOE 110 TeMaM (pa3aesam) ¢
YKa3aHHeM OTBe/JIeHHOI'0 HA HUX KOJIHYeCTBA aKa/leMUYeCKHX YACOB U BH/I0B Y4eOHbIX

3aHATHH

5.1. Pa3geibl A CUMIJIMHBI M TPYI0€MKOCTD 110 BUAAM Y4e OHbIX 3aHATH I
(B akageMmn4e CKHX 4acax)
Ounas gpopma 0oyuenusn

Ne [Kypce Pasznen, TeMa JUCIUIIJIMHBI O0masi| Buabl yueOHbIX 3aHATHIA,
n/n |ceme TPY/i0€ | BKJIIOYAsl CAMOCTOSITEJTbHYIO
cTp MKOCTb| padoTy o0y4aromuxcsi u
(B TPYA0eMKOCTb (B 4acax)
yacax)
Bcero AyIuTOpHBIE Cam.
Y4. 3aHATUHS paGorta
108 |Jlex.| IIp. | JIao.
1/2 Paznen 1. F'UC u I'eonndopmaruka. 11 2 4 12
I'eonpocTpancTBeHHbIE TaHHbBIE.
1. [lonsTre reonHpOpPMaLIOHHOMN CUCTEMBI. 2
Knaccudpukamua [IC.  MeTtozsl moaydeHus
KOHEYHOTO PEIICHHUS. Kparkas ucropus
I'1C. onynsaproe 110.
2. I'eorpaduueckas cucrema koopauHat. [Ipoekuun. 6
Cucrema KOOpAHMHAT.
3. I'eogannbie (O6bekT U THI). [IpocTpancTso 2D.
Jpyrue Bupl TpuBs3okK (mpoctpancTso 3D-4D).
Kaprorpaduueckoe npeacrapieHue.
4. PactpoBas u BekTopHas Mozenu. BekropHas 4 6
Mozenb. Kakne BO3HUKAIOT OIMOKH U 60proa ¢
HUMU. J[pyrue MoJienn JaHHBIX.
Pazjean 2. 'eonpocTpaHCcTBeHHBIH AaHAIN3 U 19 2 6 20
MojeJIMpOBaHue.
5. I'eonpoctpancTBenHbli ananu3. [IMP. SRTM. 2
3amauu pemaemMblie ¢ nomotpio [IMP.
6. MKM (MareMaTuko-kapTorpapuieckoe 2 4
monenupoBanue). Kaprorpaduueckuit
uHTEpdeiic. Hpyrue cnocoObl BEIBOAA
uH(pOpMaIUH.
7. [Mudposas monens penbeda. 4D-moxenu,
3aBUCANIME OT BpeMeHu. [ 'eoananus.
8. Cpencrsa BeiBoia nHpopmanuu. ['eoananus u 2 8
MoaenupoBanue. [Ipumepst.
9. ['MC: 0630p monymnsipHOro KapTorpaduyeckoro 4

I10. OZI Explorer. Garmin BaseCamp.
SASPlanet. Mozenb reojaHHbIX, BBOJ U
XpaHEHUE JaHHbIX, QYHKIIMU Fre0aHaIn3a u
moxenupoBanus. AnrepHarussl ['HC.




10.

O630p Blue Marble Global Mapper. Monens
reoflaHHbIX. BBO/ U XpaHeHUe TaHHbIX.
ATpuOytuBHble AanHble. Kiaccudukaropsl.
@yHKIMY Fe0aHaIn3a U MOJCINPOBAHHUSL.
Henocratku ansrepratus ['UC.

Pazgen 3. I'eounpopmanmonHas cucreMa
QGis.

20

38

11.

QGis. Beeaenune. QGis Konneniuu.
Nudopmanmonnas Moieb.

10

12.

QGis. Bxogusle maHHbIe. VICTOYHUKN JaHHBIX.

13.

QGis: Cnon u cuctembl koopauHat. QGis: Crow.
QGis: BekropHsie ciou.

10

14.

QGis. Pabora ¢ cuctemamMu KOOpJMHAT.
Cuctemsbl koopauHat (Yactsl). Cucrembr
koopauHat. (Hacts2) Monyns Georeferencer.

10

Pa3nen 4. PerssumoHHbIE M IPOCTPAHCTBEHHO-

OPHECHTHPOBAHHBIC 0a3bl JaHHBIX.

22

18

15.

BBenenue B pessiimoHHbIe 0a3bl TaHHBIX.
Brenenne B SQL.

16.

PostGIS — manctpoiika Hag PCYB/]
PostgreSQL.

17.

QGis 1 MPOCTPaHCTBEHHO-OPHUEHTUPOBAHHBIE
0a3bl JAaHHBIX.

18.

QGis. IIpocTpaHCTBEHHO-OPHEHTHPOBAHHBIE
6a3el qanabiXx. QGIS. Pabora ¢ 6a3amMu JaHHBIX.

19.

QGis. PacTpoBeie criou.

Pa3nea 5. OcHoBbl reoanamsaB QGis.

36

12

26

20.

QGis. [onp30BaTENbCKIE CUCTEMBI KOOPMHAT.
OcCHOBEBI TeoaHaaIu3a.

21.

QGis. Pabora co crunsamu. SuencTrie
cTpykTypbl. QGis. CTHIIM U peHJICPUHT.

22.

Coznanune cepsepa WEB. QGIS-cepsep.

23.

QGis Processing Framework.

24,

QGis. Exqunsiii uaTepdEiic Moap30BaTes A1
anropuT™MOB. [IaHes «KMHCTPYMEHTHI aHATH3a).

25.

butmmorexu QGis, GDAL, SAGA, GRASS.
Hactpoiika mapamerpos u 3anyck. Pesynsrar u
HUCTOPHUSL.

26.

Asromaru3zanus Processing Framework:
nakeTHas 00paboTka, KoHcoab Python.
[Ipumeps! NCIIOIB30BaHMS.

27.

Processing framework: ['padpuueckoe
MoJienupoBaHue. [IpuMepbl HCIIOTb30BaHMUS.

28.

HOCTpOCHI/Ie I1I0JIB30BATCIBCKUX aJITOPUTMOB Ha
OCHOBC CYHICCTBYIOIIIUX.

10

29.

Bnoxennsie mogenu. [loctpoenue
KOMILJIEKCHBIX MO/JIEJIEH U CBSI3aHHbIE C HUMU
poOJIEMBI.

Pa3neu 6. QGis. Paciunpenue Bo3Mo:KHOCTE i
ajroput™MoB 00padoTku 3a cyet Phyton API.

24

14




30. BBenenue B s13bIk nporpammuposanus Python u 2 4 10
QGis Python API.
31. bubmuoreku Python u ucnons3zoBanue B 4 2 4

Hay4YHOU JesTenbHOoCcTH. PaboTa ¢ Onbnuorekoit
pyhdf (mannbie Modis, napcunr popmara
HDF4).

HUTOTIO: 180 18 36 126

6. OcHoBHBIE (pOpMBI YueOHOIi padoThl U 00pa3oBaTe IbHbIE T€XHOJOTUH, HCIOJIb3yeMble
MpHU peaju3anuu 00pa3zoBaTeibHON MPOrpaMMbl

JlekunoHHbIe 3aHATHSA. JICKIIUS SBISCTCS OCHOBHOU (popmoii yueOHOU paboTHI B By3e,
OHa sBJISETCS HauOoliee BaXKHBIM CPEACTBOM TEOPETUUYECKON MOATOTOBKM oOyuarounmxcs. Ha
JEKUUSIX PEKOMEHJIyeTCsl JEsTEeNIbHOCTh oOydaromierocsi B ¢opMe akTUBHOIO CIyLIaHUs, T.€.
MPENoJIaraeTcs BO3MOXKHOCTb 3a/1aBaThb BOIPOChl HAa YTOYHEHHE IOHUMAHUS TEMbl U
PEKOMEHIYETCs KOHCTIEKTUPOBAHNE OCHOBHBIX MOJOKEHUHN JeKIuu. OCHOBHAS TUIAKTHYECKAS
L[eTIb JIGKIIUU - 00ecredeHrne OPUEHTHPOBOYHOM OCHOBBI JIJISl JabHEUIIIETO YCBOSHUSI YUeOHOTO
Mareprana. JlekTopaMu aKTHBHO HCIOJIB3YIOTCS: JIEKIUs-AUANOT, JICKIIUS - BHU3yaau3alus,
Jekuus - npeseHTtanus. Jlekmus - Oecena, WM «IMajor ¢ ayAUTOpUEil», IPeaCcTaBiIseT co0oi
HETOCPECTBEHHBI KOHTAKT MPENOAABATENS C ayIUTOpuel. Ee mpeuMyIlecTBO COCTOUT B TOM,
YTO OHA TMO3BOJSET MPUBJIEKATh BHUMAHUE CIyIIATEIeH K HanboJiee BaXKHBIM BOIIPOCAM TEMBI,
OTIpPEJIeNIATh COJAEpKaHUE U TEMIT M3JIOKEHHS y4eOHOro marepuana ¢ y4eToM OCOOCHHOCTEMH
ayIuToOpuu. YuacTHe OOyJaommxcs B JIEKIUU — Oecene oOecredrBaeTcsl BOMPOCAMH K
ayAUTOPHH, KOTOPBIE MOTYT OBITh KaK JIEeMEHTapHBIMU, TaK U TPOOJIIEMHBIMHU.

['maBHOM 3amadeil KaXIOW JEKIMH SBISIETCA PACKPBITHE CYIIHOCTH TEMBI U aHAJIU3 €€
OCHOBHBIX NOJIOXKEHUM. PekomMeHIyeTcss Ha NepBOM JIEKIIMU JAOBECTH O BHUMAHHS CTYIEHTOB
CTPYKTYPY IMCHUIUIMHBI U €TO Pa3Jeibl, a B JAJbHEHUIIEM YKa3bIBaTh HAyajI0 KakJIOTO pasjesa
(Momynst), cyThb U €ro 3aJayu, a, 3aKOHYUB U3JIOKEHHE, MOABOAUTH HTOT MO ITOMY pas3ieny,
9TOOBI CBsI3aTh e€ro co ciexyronmmM. CoaepikaHue JICKIUK ONMpeAesieTcsl HacTosIme padoueit
nporpaMmol  AucUMIUIMHBL  J{ns  3¢ddexTuBHOrO mpoBeAeHUS JEKIHOHHOTO 3aHATHUS
PEKOMEHIyeTCsl COOJII0IaTh MOCIEeI0BATEIbHOCTh €€ OCHOBHBIX ATAIOB:

1. hbopMynmHUpOBKY TEMBI JIEKIIHH;

2. yKa3aHUe OCHOBHBIX M3y4a€MbIX PAa3/JeJOB WJIM BOIIPOCOB M MPEAINOIAraeMbIX 3aTpaT
BPEMEHHU Ha UX U3JI0KEHHUE;

3. U3J10’)KE€HHE BBOJHOW YaCTH;

. I3J10K€HHE OCHOBHOM YaCTH JICKIIUH;

. KpaTKH€ BBIBOJBI 10 KaXJAOMY U3 BOIIPOCOB;

. 3aKJIFOUYEHHUE;

. PEKOMEHJALIN Y JIUTEPATYPHBIX KICTOUHHUKOB 10 U3JIara€MbIM BOIIPOCAM.

IIpakTHyeckue 3aHATUA. [[MCHHMIUIMHBL, MO KOTOPHIM IUIAHUPYIOTCS MPAKTUUYECKHUE
3aHATHS, ONPENEIAIOTCs yueOHbIMH TIaHaMu. [IpakTuyeckue 3aHATHS OTHOCSTCS K OCHOBHBIM
BUJIaM YYEOHBIX 3aHSITHH M COCTaBISIOT BAXKHYIO YaCcTh TEOPETUUECKOW M MpodeccuoHaIbHOM
MPAaKTUYECKOU MOATOTOBKU. BhINONIHEHNE CTYACHTOM MPAKTUUYECKUX 3aHITHI HAIIPaBJICHO Ha:

- 00001IeHNEe, CHCTEMATH3AIUIO, YTIIYOJICHHE, 3aKPETUICHUE TTOJIYYEHHBIX TEOPETHIECCKUX
3HAHUM 10 KOHKPETHBIM TeMaM JUCHUIUIMH MaTEeMaTHYeCKOro M OOIero €CTEeCTBEHHO-
HAy4YHOT0, 001IenpoecCHOHANBFHOT0 U MPO(heCcCHOHANTBHOTO IIUKJIIOB;

- (popMupoBaHUE YMEHUW NMPUMEHSTH MOJYyYCHHBIC 3HAHUS HA MPAKTHUKE, PEaTH3alnIo
€IMHCTBA MHTEJUIEKTYAJIbHOW U TPAKTUYECKOH AESITENIbHOCTH;

- pa3BUTHE HWHTEIUICKTYAJIbHBIX YMEHUM Yy OYIyIIMX CIEIHATUCTOB: AHAIMUTHYECKUX,
MIPOEKTUPOBOYHBIX, KOHCTPYKTUBHBIX U JIp.;
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- BBIpAOOTKY IPU PEIEHUU MOCTaBICHHBIX 337ay TAaKUX MPO(PecCHOHATBHO 3HAYMMBbIX
KAauecTB, KaK CaMOCTOSITEIbHOCTb, OTBETCTBEHHOCTb, TOYHOCTb, TBOpUYECKas WHMUIIMATHBA.
Meronudeckiue peKOMEHAAlUU pa3padoTaHbl C LEIbI0 €JMHOIO IMOJAX0Ja K OpraHu3aluu U
MIPOBEJICHUIO IPAKTUYECKUX 3aHATUH.

[IpakTuueckoe 3aHsATHE — 3TO (hopMa OpraHU3alMUU ydeOHOTro Ipoliecca, HapaBlIeHHas
Ha BbIPAOOTKY Yy CTYAEHTOB IPAKTUYECKHUX YMEHUUN JIJIs W3Y4YEHUs MOCIEIYHOMX TUCIUIIINH
(Momynei) w s pemeHus npodeccHoHanbHBIX 3aaad. IlpakThyeckoe 3aHATHE JIOKHO
IPOBOJUTBECS B y4eOHBIX KaOMHETaX WIM CHELHAIbHO OOOPYJOBAaHHBIX IOMEUICHUSIX.
HeoOXomuMbIMH ~ CTPYKTYPHBIMH ~ 3JIEMEHTAaMU  NPAKTHYECKOTO  3aHATHS,  [TOMHMO
CaMOCTOSITEIIbHOM IeATEIbHOCTH CTY/ICHTOB, SIBJISIOTCS aHAJIU3 M OLICHKA BBIITOJIHEHHBIX padoT U
CTENIEHU OBJIAJICHUS CTYACHTAaMM 3aIUIaHUPOBAaHHBIMM YMEHHUAMU. JlujnakTuueckue Ienu
IPAaKTHYECKUX 3aHATHI: (GopMUpOBaHME YMEHUH (QHAIUTUYECKHX, IPOEKTHUPOBOUHBIX,
KOHCTPYKTHUBHBIX), HEOOXOJUMBIX JUIsI U3y4EHHS MOCIEIYIOUMX AUCUUIUIMH (MOIynei) u Juis
Oynyweil npodeccuoHanIbHON AEATEIbHOCTH.

B mpouecce moAroToBKM K MNPaKTUYECKUM 3aHSTHUSIM, OOY4aroIMMCS HEO0OXOAUMO
o0paTtuTh 0co00e BHHMaHHE Ha CaMOCTOSTENBHOE H3y4EHHE DPEKOMEHJOBAaHHOW ydeOHO-
METOAMYECKON (a TakKe HaydyHOH U momynsipHoi) nutepaTypbl. CamocTosTenbHas pabora ¢
ydeOHMKaMH, y4eOHBIMH MOCOOWSMHU, HAay4HOH, CIPABOYHON M MOMYJSPHOW JHUTEpaTypou,
MaTepualaMu NEPUOJUYECKUX M3JaHuK U MHTepHeTa, CTaTUCTUYECKUMU JAaHHBIMU SBIAETCS
Haumbonee A(PGEKTUBHBIM  METOJOM  TMOJYYEeHHs 3HAHWM, TO3BOJIIET  3HAYUTEIHHO
aKTUBU3UPOBATh TIPOIIECC OBNIAJeHUs HHPOPMAIMEH, CIOCOOCTBYeT Oojee TIyOOKOMY
YCBOGHHIO HM3y4aeMoOro wmatepuana, (GopMHpyeT y OOyJaloIMXCs CBO€ OTHOLIGHHE K
KOHKpETHOH mnpobiieme. bonee riyboKoMy pacKpbITHIO BOIPOCOB CIIOCOOCTBYET 3HAKOMCTBO C
JIONIOJTHUTEIIBHOM ~ JIMTEPATYpPO, PEKOMEHJOBAHHOW MpPENoJaBaTeNieM [0 KaXKIOW TeMe
CEMHHApCKOr0 WM MPAKTHYECKOIO 3aHATHSA, YTO IO3BOJIAET OOy4arolMCs MPOSBUTH CBOIO
WHJUBUIYaJIbHOCTh B PaMKax BBICTYIJIEHUS Ha JAHHBIX 3aHATHSX, BBIABUTH IIMPOKUN CIEKTP
MHEHHU 110 U3y4aemMoi npodieme.

Oopa3zoBaTesbHbIe TeXHOJOTHH. [lpu npoBeneHnH y4eOHBIX 3aHATUN MO TUCLUIINHE
UCIONB3YIOTCA TpPAaAULIMOHHBIE ¥ HMHHOBAI[MOHHbIE, B TOM 4HCIe HHPOPMAIMOHHBIC
o0Opa3oBaTesIbHble TEXHOJOIMM, BKJIKOYas IpU HEOOXOAMMOCTH INPUMEHEHHE AaKTHBHBIX U
WHTEPAKTHUBHBIX METOJIOB O0YUCHHSI.

TpaguuuoHHBIE 00pa30BATEIbHBIE TEXHOJOTMM PEATU3YIOTCS, NPEUMYILIECTBEHHO, B
Ipolecce JEKLUMOHHBIX M NPAKTUYECKUX 3aHATUH. lIHHOBalMOHHBIE O00pa3oBaTEIbHBIE
TEXHOJIOTMM MCIIOJIb3YIOTCSI B IPOLIECCE ayIUTOPHBIX 3aHATHUH M CaMOCTOSATEIbHOH pPabOTHI
CTYACHTOB B BHJI€ NPUMEHEHUS AaKTUBHBIX W HWHTEPAKTHUBHBIX METOJOB OOY4YEHHS.
WNudopmanonnsle 00pa3oBaTeabHble TEXHOJIOTMM PEaIM3YyIOTCS B IMpollecce MCHOIb30BaHUS
JIEKTPOHHO-OMOIMOTEUHBIX CHCTEM, DJIEKTPOHHBIX 00Opa30BaTENbHBIX PECYPCOB U DIIEMEHTOB
9JEKTPOHHOTO OOy4eHHs B DJEKTPOHHOM HH(OPMalMOHHO-00pa30BaTeIbHON cpene Uis
aKTUBH3aLMH y4EOHOTO MPOLIECCa U CAMOCTOSITENbHON pabOThI CTY/IEHTOB.

[IpakTHueckue 3aHATHUS MOTYT IPOBOJAUTHCA B (POpPME IPYNIIOBOI TUCKYCCUH, «MO3TOBOM
aTaku», pa3dopka KelcoB, pelleHus: MPaKTUYECKUX 3a/1ay, MyOIrMdHasi Ipe3eHTalus MpoeKTa U
ap. IIpexxne, yem nath rpynmne HHGOPMAaINIO, BaXKHO MOATOTOBUTH Y4aCTHUKOB, aKTUBU3UPOBATh
UX MEHTAJIBHBIC IIPOLIECCHI, BKIOYUTh UX BHUMAHKUE, PA3BUBATh KOOIIEPALIUIO U COTPYJHUYECTBO
IIpU IPUHATUHU PELICHUN.

7. @oHJ O1lIeHOYHBIX CPe/ICTB /ISl IPOBe/Ie HUSI IPOMEKYTOUHOM aTTe cCTallMu
00y4YalomuXCcs N0 AUCUUILINHE (MOIYJII0)

7.1. UluaukaTopbl oueHMBaHUA cOPMUPOBAHHOCTH KOMIIETe HIUI

KoMnereHnnn 3auTeHoO He 3aureno
Bricokmit ypoBeHb Cpennuii ypoBEHb Hwmskuii ypoBeHs Hwxe noporosoro
(oTmmaHO) (xoporio) (YIOBJIETBOPUTEITHHO ) YpOBHS
(86-100% 6amwoB) (71-85% Gasmwios) (56-70% GamwioB)  |(HEYHZOBICTBOPHUTEIHHO)
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(m0 55% OGammos)

TK-1:

CriocobeH
TeMOHCTPHPOBATH
(byHnamMeHTabHbIe
SHAHKS
MaTeMaTHIeCKUX

1 IPUKJIANHBIX HAYK

TIK-1.1. B momHOM
00BEME 3HAET
CIOCOOBI
JEMOHCTpALUN U
TPUMEHEHUST
(byHIaMeHTabHBIX
3HaHM B 00JacTH
MaTeMaTHIECKUX U
TPUKJIAIHBIX HAYK

TIK-1.1.3Haer
CIOCOOBI
JIEMOHCTpAIH H
MPUME HE HUSt
(byHIaMeHTANBHBIX
3HaHMKA B 00J1acTH
MaTeMaTU4EeCKUX U
NPUKJIATHBIX HAyK

TIK-1.1.3Haer
CII0CO0BI
JIEMOHCTpAIH
(yHIaMeHTaTbHBIX
3HaHUKA B 00J1acTH
MareMaTHdeCKHUX U
TPUKJTATHBIX HAYK

TIK-1.1.3HaeT
(hparmeHTapHO
CIOCOOBI

JIEMOHC TpaIK
(byHIaMEeHTATBHBIX
3HaHMKA B 00J1acTH
MareMaTHIECKUX 1
TPUKJIATHBIX HAYK

TIK-1.2. YmeeTB
MOJIHOM 00BEME
CTPOHTH
MaTeMaTudeCKue U
KOMIIbIOTEPHBIC
MOJIEJIA ¥ HCCJIES0BATH
HX QaHAUIUTUYECKUMHU U
YHCJIEHHBIMHA
METOIaMU

TIK-1.2. YmeeT
CTPOUTH
MaTeMaTUIE€CKUE U
KOMIIHIOTEPHBIC
MOJEJIM U UCCIIET0BATH
MX aHAIUTUYECKUMH U
YHCJIEHHBIMU
METOIaMH

TIK-1.2. YmeeT B
[IEJIOM CTPOHTH
MaTeMaTHIECKHE U
KOMITHIOTEPHBIC
MOJEJIM U UCCIIET0BATH
HX aHAIMTUYECKUMU U
YHCJIEHHBIMU
METOIaMU

TIK-1.2. He ymeer
CTPOUTH
MaTeMaTH4eCKHe 1
KOMIBIOTEPHBIC
MO/JI€JIN ¥ UCCJIeI0BATH
VX aHAUTUTHYECKUMH H
YHUCIICHHBIMHU
METOJaMHt

TIK-1.3. ITonHOCTHIO
BJIAJIEET HABBIKAMH K
CO3/IaHHIO, AHATMY U

TIK-1.3. Bnaneet
HABBIKAMHU K
CO3/JaHHIO, AHAMY U

TIK-1.3. B nenom
BJIAZEET
CIOCOOHOCTEIO K

T1K-1.3. He Bnageet
CIOCOOHOCTRIO K
CO3JIaHHIO, AaHAIM3Y U

peamnBanym peamBanym CO3/IaHHUIO, aHAIMBY M | peayH3alin
MaTeMaTHIeCKUX 1 MaTeMaTHIeCKUX 1 peamBanym MaTeMaTHIECKUX 1
KOMITbIOTE PHBIX KOMITbIOTE PHBIX MaTeMaTHYeCKUX 1 KOMIIbIOTE PHBIX
MOJeNei B 00J1acTIX | MOJeel B 00JacTsIX | KOMIBIOTEPHBIX Moenei B 00IacTsIx
po (hecCHOHANLHO I 1po (hecCHOHATLHO Mojiesiel B 001acTax | mpodeccHoHanbHOH
JeSITeIbHOCTA JeSITeTbHOCTA npo eCCHOHATHLHOU JeSATETBHOCTH
JeSITeJIbHOCTU
IK-3: [1K-3.1.3HaeT B [K-3.1. 3Haet [1K-3.1.3HaeT B [IK-3.1. He 3Haet
CrocobeH TIOJTHOM 00beMe - OCHOBHBIC NIOHATUA | LIEJIOM - OCHOBHBIE NIOHATHA
[YTIpaBJIsTh - OCHOBHBIC MOHATHS | W MPUHIMIBI PabOTHI C| - OCHOBHBIC MOHATHSI | W MPUHIMIBI PaOOTHI C
mHQOpMaImel 13 Y NIPUHIMIBL paboTHI C| TeOJaHHBIMU; Y NIPUHIMTBL paboTHI C| T'e0JaHHBIMUY;
[Pa3TIMY HBIX re0/IaHHBIMH; - IPUMEHSATh re0/IaHHBIMH; - PUMEHSATh
MCTOYHUKOB C - IPUMEHSATD COBpPEMEHHbIC - IPUMEHSITh COBpPEMCHHbIC
HCTIOJIb30BAHUEM COBpPEMEHHbIE UCCIICIOBAaH U COBPEMEHHbBIE UCCIIEZIOBAaHU U
QJITOPUTMOB UCCIIEI0BAaH U pe3ysbTaThl B UCCJIEZIOBAHM U pe3yibTaThl B
00paboTKN pe3yJbTaThl B peLeHIH pe3yJIbTaThl B peeHnn
IMaHHBIX JJI peLIeHHH NPaKTHYECKHX 3a/ad | PeLIeHHH NPaKTHYECKUX 3a/ad
[pemeHus 3a1a4q MPAaKTUECKHX 3314 MPaKTUIECCKHUX 3a/1a4
mpodeccronansHol | TTK-3.2. VMeeTB IIK-3.2. Ymeer I1IK-3.2. B neom I1K-3.2. He ymeer
eI TeIbHOCTH TI0JTHOM 00beMe paboTath ¢ ymMmeet paboTarh ¢ pabotars ¢
padoTath ¢ reonH)OPMAIMOHHBIM | TeOMH(POPMAIMOHHBIM | TeOHMH(OPMAIMOHHBIM
reonH)OPMAIMOHHBIM | M CHCTEMaMHt U CHCTEMaMHU U CHCTeMaMH

U CUCTEMaMHU
B IIPeAMETHO M
o0yacti

B IIPEIMETHO M
o0JacTu

B [IPEIMETHO M
o0OJactu

B IIPEMETHOM
o0JacTu

TIK-3.3. Biageer B
[OJIHOM 00BEME

- COBpPEMEHHOI
METOIUKOH
HCTIOJIH30BAHMUS
reoHrH(pOPMaIMOHHBIX
CHCTEM;

- CIIOCOOHOCTBIO
MPOBOIUTH HAYYHbIC
HCCIIEJOBaHNS,
pa3pabarbiBath U
AHAIM3UPOBATh
KOHICTITyalIbHbIC U
TEOPETUYECKHUE

MO JEJIU PEIIACMBIX

TIK-3.3. Biageer

- COBPEMEHHOM
METOIUKOH
UCTIOJTb30BaHUsI
reouH(pOPMAIMO HHBIX
CHUCTEM;

- CTIOCOOHOCTHIO
MPOBOIUTH HAYYHbIC
HCCJICI0BAHMS,
pa3pabareIBaTh U
AHAIM3UPOBATh
KOHIETITya/TbHbIE U
TEOPETHICCKHE
MOJIEJTH PEIIAEMBIX

HAYYHBIX TPOOJIeM U

I1K-3.3. B nuenom
BJIAZEET

- COBpPEMEHHOM
METOIUKOM
HCTIOJIH30BAHMUS
reoHnH(pOPMAaIMOHHBIX
CHUCTEM;

- CIIOCOOHOCTBIO
MPOBOIUTH HAYYHbIC
HCCJICTOBAHM,
pa3zpabarbiBarh H
AHAIM3UPOBATh
KOHICTITyalTbHbIE U
TEOPETHUECKHE

MO JEJIN PEIIACMBIX

IIK-3.3. He Bnaneet
- COBPEMEHHON
METOIUKO N
UCTIOJIb30 BaHUS
reonH(pOPMAaIOHHBIX
CUCTEM;

- CIIOCOOHOCTHIO
MPOBO/IUTH HAY4YHbIE
WCCIIeI0BaHM,
pazpabaTeIBaTh U
AHAIM3UPOBATh
KOHIIEIITyaJIbHbIE H
TEOPETUYECKHE
MO/IEJTH PeIIaeMbIX
HAYYHBIX TPOOJIeM U
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HAay4YHBIX TPOOJIeM 1
3aj1a4 ¥ [0Jy4aTh
HOBBIC HAYYHBIC U
TIPUKIIaTHBIC
PE3YIbTATHL

3aj1a4 ¥ MoJIy4arb
HOBBIC HayuHbIE U
TIPUKJIaTHBIE
pe3yJbTarhl.

HAay4YHBIX TPOOIJIeM U
3aj1a4 ¥ [0JIy4aTh
HOBBIC HAYYHBIC U
TIPUKJIaTHBIC
PEe3yIbTATHL

3a/1a4 ¥ M0JIy4aTh
HOBBIC HAy4YHbIE U
TPUKJIaTHBIE
pe3yJIbTaThL.

7.2. llepeBoja 0a/VIbHO-PEeITHHIOBBIX MMOKA3aTeJ el OLle HKH Ka4eCTBA MOAT0TOBKH
00y4yaomuxcsi B OTMETKH TPAAULMOHHOM CMCTeMbI Oll¢ HUBAHUSI

[opsimox (QyHKIMOHMPOBAHMS BHYTPEHHEH CHCTEMBI OLEHKM KadecTBa MOJTOTOBKH
oOydJaroumxcsi ¥ TepeBo] OalTbHO-PEHTHHIOBBIX MOKa3aTeslel OOydJalolmmMXcsi B OTMETKHU
TPaAMLIMOHHOW CHCTEMBl OIICHWBAaHHS IPOBOJUTCS B COOTBETCTBHM ¢ ToioxeHuem KUI'Y
«Ilonoxkenne o0  Oa/TbHO-PEUTHHTOBOW  CHCTEME  OIEHKH 3HAaHUH  OOyJarommXxcs»,
pa3MelIeHHBIM Ha caiiTe YHuBepcuteTano anpecy: https://kchgu.ru/inye-lokalnye-akty/

7.3. TunoBbIe KOHTPOJIbHbIE BONMPOCHI U 33/IaHUS, He00X0UMBIeE /1JIsl Olle HUBAHUSI
copMHPOBAHHOCTH KOMIIeTe HI[UI B POLIeCcce OCBOEHUS y4e OHOM 1M CIIU LI HBI

7.3.1. IlepeyeHb BONPOCOB ISl 3a4eTa

1. Knaccudpukanus 'MC. Metoasr mosydeHust KOHEYHOTO pemeHus. Kparkas ucropus

I'"C. Tlonynsipuoe I10.

Kakue Bo3HuKkaroT ommoOku u 60prda ¢ HUMU. [[pyrue Mmonenu JaHHBIX.

MP. SRTM. 3anaun pemaembie ¢ momotipio [IMP.

[Mudposas monxens penbeda. 4D-moaenu, 3aBUCSIE OT BPEMEHH.

Mogpenb reoilaHHBIX. BBOII 1 XpaHeHHE TaHHBIX. ATPHUOYTUBHBIC JaHHBIE.

Knaccudukaropsl. @yHKIMH reoaHain3a U MoJenupoBanus. HegoctaTku anbTepHaTUB

I'mc.

6. QGis: Ciou u cuctemsl koopauHat. QGis:Crion. QGis: BexTopHbie ciioH.

7. MKM (Mmarematuko-kaprorpaduueckoe Moaenuposanue). Kaprorpapuuecknii

untepdeiic. [Ipyrue cmocobsl BeIBOJa HHDOPMAIIIH.

PostGIS — maacrpoiika Hag PCYB]] PostgreSQL.

9. QGiS u npocTpaHCTBEHHO-OPUEHTHPOBAHHBIC 0a3bl NaHHBIX. OpraHU3alOHHOE
oOBsIBIICHUE.

10. QGis. PactpoBesie ciion.

11. QGis. Pabora co cruisamu. Suenctoie CTpyKTyphl. QGis. CTHIN ¥ peHIEPHUHT.

12. QGis. Pabora ¢ cuctemamu koopauHat. Cuctembl koopauHaT (Hactel). CucreMsr
koopauHat. (Yacts2) Moayne Georeferencer.

13. Bxonusle nanusle. ICTOYHUKN TaHHBIX.

14. O630p Blue Marble Global Mapper. Moaens reoganHbix. BBog 1 XpaHeHHe TaHHBIX.
AtpuOytuBHble nanHble. Kiaccudukaropsl. DyHKIIMK reoaHannsa 1 MOJIEIMPOBAHUS.
Henocratku ansrepnatus ' IC

15. QGis. [Tonp3oBaTeabcKue cHCTEMbI KOOpaAHAT. OCHOBBI FeOaHAIN3A.

16. Co3nanue cepsepa WEB. QGIS-cepsep.

17. QGis Processing Framework.

18. QGis. Exunbiit uaTepdeiic monp3oBates Ui anroputMoB. [laHens « AHCTPYMEHTHI
aHanu3a

19. bubmmoreku QGis, GDAL, SAGA, GRASS. Hactpoiika mapamMeTpoB U 3aIycK.
PesynbTaT u uctopusi.

20. AsromaTu3arus Processing Framework: maketnast oopadotka, koHcosb Python.
[Tpumeps! UCIIONB30BAHUS.

21. Processing framework: I'padudeckoe MmonenupoBanue. [IpuMepsl HCHIOIb30BaHHUS.

22. TlocTpoeHue MOIb30BATENHCKUX aITOPUTMOB Ha OCHOBE CYIIECTBYIOIIMX.

arwn

©
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https://kchgu.ru/inye-lokalnye-akty/

23. BioxxeHuble Moienu. [locTpoeHe KOMILICKCHBIX MOJICIICH U CBS3aHHbBIC C HUMHU
pOOJIEMBIL.

24. Beenenue B s3bIk iporpammuposanus Python u QGis Python API.

25. bubnuoreku Python u ucnonb3oBanue B HAydHOU JesTeabHOCTH. PaboTa ¢ OnbaroTexon
pyhdf (manubie Modis, napcunr popmara HDF4). YripaBneHre Moaenbio U pe3yabTaThl
MOJEITNPOBAHMSL.

7.3.2. TecToBBII MaTepuaJ VI ITMATHOCTHKH HHIAMKATOPOB OLle HUBAHMSI
chopMHUPOBAHHOCTH KOMIIeTe HIIUM

7.3.3. OneHounbie MaTepuajbl. TeMbl k 10KaagaM U pedepaTam.

TunoBble TeMbI K IUCbMEHHBIM paﬁoTaM, JAOKJIAIaM U BBICTYIIJICHUSIM .

Pazpenl. I'NC u I'eonndopmatuka. 'eonpocTpancTBeHHbIE JaHHBIE.

1. Tlonsitue reonH(pOpMaLIIOHHON CUCTEMBI.

2. Knaccudukamus 'UC.

3. MeTopI TONTy4eHUsT KOHEYHOTO PEIICHUS 3a/1a4 ¢ TPOCTPAHCTBCHHBIMY TAHHBIMHU.

4. Kpartkas ucropus I'C. Ionynsapuoe I10.

5. 'moGanpHBIE TEONIEHTPHYECKUE U JIOKATbHBIE METPHUECKUE TIPOCKITUH.

6. Crepeorpaduueckas npoekius. [Ipoexums MepkaTopa.

ITRS, WGS-84, CK-42, CK-95. 113-90, 'CK-2011. UTM u npyrue cucteMsl.

8. IlpocTpaHcTBeHHBIE JaHHbIE. | '€0laHHBIC KaK Pa3HOBUJHOCTH MPOCTPAHCTBEHHBIX
JAHHBIX.

9. MpocrpancTio 2D. JIpyrue Buabl npuBs3ok (mpoctpanctso 3D-4D).

10. Kaprorpadudeckoe mpecTaBicHHeE.

Pasznen 2. I'eonpocTpaHCcTBeHHBIN AaHAJIM3 U MOJeJTHPOBAHHE.

1. PactpoBas u BEKTOpHAsi MOJEIIH.

2. ATTpuOyTHBHBIE JaHHbBIE, OMOKH BO3HUKAIOIIME B aTTPUOYTUBHBIX JaHHBIX.

3. Hpyrue mozaenu TaHHBIX.

4. Hudposas moaens penbeda (LMP). OtkpsiTie nndposbie Mojenu penseda SRTM.

5. 3amauu pemraemele ¢ nomoipio [IMP: 3aiaun UMUTaMOHHOTO MOJETUPOBAHUS
peanbHBIX MPOIIECCOB - PETPOCIEKTUBHBINA aHATU3, MPOTHO3UPOBAHUE; MOJICTUPOBAHIE
MIPUPOJIHBIX U aHTPONOTE€HHBIX ITPOLIECCOB.

6. ®akTUyeckue JaHHbIe U MojienupoBaHue. Kaprorpaduueckue Moienu.

7. IIppuHUMIIBI MUMUTAIIMOHHOTO MOJIETUPOBAHUS.

8. Llenu MmoxenupoBaHus.

9. CpencTea MOJEIMPOBAHUS

Paznen 3. 'eoundopmanuonnas cucrema QGis.
1. O6mme 2,5D vs 3D, neicTBUTEIBHBIN VS BOOOpaxkaeMblid. 30MHIH (TOPU30HTAIIH ).
2. Perynsapnas ceTb (MaTpHI1a BBICOT).
3. Upperynspuas cets (TIN).
4. Bpems. )Ku3HEHHBIN HUKII IEPBUYHBIX TaHHBIX. BEpCMOHHOCTS.
5. XpoHoJiornueckasi MojieJib JaHHbIX. 4D-monenu.
6. 3a7aun IMUTAIIMOHHOTO MOJICIIMPOBAHUS PEATBHBIX MPOIIECCOB - PETPOCHEKTUBHBIN
aHaIu3, IPOrHO3UPOBAHUE.
7. MonenupoBaHue MPUPOAHBIX H aHTPOTIOT€HHBIX IPOIIECCOB.
1) I'mo6anpHbIe reolIeHTPUYECKHE U JIOKAIbHBIE METPUYECKUE TPOCKITUH.
2) Crepeorpaduueckas npoekuus. [Ipoexuus Mepkaropa.
3) ITRS, WGS-84, CK-42, CK-95. T13-90, I'CK-2011. UTM wu apyriue CHCTEMBI.
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Pazoen 4. Penayuonnvie u npocmpancmeeHHo-opueHmuposanHoie 6a3vl OAGHHLIX.
1. IlepBuuHble U BTOpUYHBIE JaHHbIE. ICTOUHUKYN reoJaHHBIX. « ABTOPUTETHBIE
JTAaHHBIE.

2. PacTpoBasi 1 BEeKTOpHasi MOJIEIN JAHHBIX.

3. IlomyyeHne pacTpOBBIX M BEKTOPHBIX JAHHBIX.

8. IlepeyeHb OCHOBHOM M JONOJTHUTEIbHOM Y4eOHOM JIMTe paTypbl, He00X0AMMOMH
JUJISL OCBOEHU S 1M CIM ILJIMH b1 (MO/1YJIfA)

8.1. OcHoBHasi IUTEpPaTYpa

1. brmmrosckas, f. FO. Beenenue B reonHopMaIimoHHble CUCTEMEBI : yaeOHoe mocobdue / f. FO.
bimnosckas, . C. 3amos. — 2-¢ u3g. — Mocksa : ®OPYM : UHOPA-M, 2023. — 112 ¢c. —
(Bricmiee oOpazoBanme: bakamaspuat). - ISBN 978-5-00091-115-0. - TekcT : 3JIeKTPOHHBIN. -
URL: https://znanium.con/catalog/product/. — Pexxum goctyna: 1mo nmoamucke.

2. JloBmog, JI. A. I'eonndopmannonnsie cuctemsl : yaeOHoe mocoodue / JI. A. JloBos, A. M.
Yepusix. - MockBa : PAIL, 2012. - 192 c¢. - Tekcr : osnekrponssii. - URL:
https://znanium.com/catalog/product/517128. — Pexxum gocTyma: 1mo moIkCKe.

3. Yremena, T. III. Matematudeckoe npoerupobanue B ' IC : yueOHO-MeToamIecKoe mocoodue /
T. II. Yremesa. — Hwxuuit Hosropon : HHI'Y um. H. U. Jlo6auesckoro, 2016. — 60 c. —
Texcr : oanekTpoHHbIi // JlaHb :  3JIeKTpoHHO-OMOmMoreunas cucrema. — URL:
https://e.lanbook.com/book/153452. — Pesxum ocTyma: 1jisi aBTOPH3. OJIb30BATEIICH.

8.2. lomoiHUTEIbHAS JINTE pATypAa.

1. Monouko, A. B. I'eounpopmaimonnoe kaprorpadupoBaHue B dKOHOMUYECKON U COLUATBbHO M
reorpaduu : yaeObHoe mocobue / A. B. Momnouko, JI. I1. XBopoctyxun. — Mocksa : UHOPA-M,
2020. — 127 c¢. — (Beoicuee oOpa3oBanue: bakanaspuar). - ISBN 978-5-16-013747-6. - Tekcr :
anekTponnbiii. - URL: https://znanium.com/catalog/product/1068151. — Pexxum jgocryma: 1o
MIOAIHCKE.

2. Paxnos, B. I1. Kaprorpadpus u T'UC : yuebnoe nocodue / B. I1. PaknoB. — 3-e usn., crep. —
Mocksa : UTHOPA-M, 2023. — 215 c. — (Bricmee obpazoBanue: bakanaspuar). - ISBN 978-5-
16-015289-9. - Tekcr : amektponHbiid. - URL: https://znanium.ru/catalog/product/1950306. —
PexxuM nocTyma: mo mojmucke.

3. QGIS User Guide : odunuaneueii caiit. - QGIS Project, 2019 -.- URL:
https://docs.qqis.org/3.4/pdf/len/QGIS-3.4-UserGuide-en.pdf

4. QGIS Training Manual : odunumaneubni cait. - QGIS Project, 2019 -.- URL:
https://docs.qgqis.org/3.4/en/docs/training manual/

5. PyQGIS Developer Cookbook : odwurmmansusii caiit. - QGIS Project, 2019 -.- URL:
https://docs.gagis.ora/2.18/en/docs/pyqgais developer cookbook/index.html

6. PostGIS 3.4.3dev Manual: oduumanbheii caiir. - PosStGIS Project, 2024 -.- URL:
https://postais.net/docs/manual -3.4/

9. TpeOoBaHusi K YCJOBHSAAM peaju3aniuu padodeil NporpaMmMpl JHCHHILIAHBI
(Mmomyast)
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9.1. Ob6mecucreMHbIe TpeOOBaAHUS

DJleKTpPoHHAast MH(opManuOHHO0-00pa3oBaTebHan cpeaa PI'BOY BO «KUI'Y)»

Kaxnpnii  oOydatonmiics B Te4eHHE BCero mnepuoja oOydeHHs  obOecrieyeH
WHJIUBUIYaJIbHBIM ~ HEOIPAaHWYEHHBIM  JOCTYIOM K  JJIEKTPOHHOH  MH(OpPMaIlMOHHO-
obpazoBarensHoii cpene (DMOC) YHuBepcuteTa u3 000 TOYKH, B KOTOPOM UMEETCS JOCTYN K
MH(pOPMAIIMOHHO-TEIEKOMMYHUKAalMOHHON  cetn  «MHTepHET», Kak Ha TEPPUTOPHUH
YHuBepcureTa, Tak U BHE €€.

OynkmuonupoBanne  OUMOC  obecrieunBaeTCsi  COOTBETCTBYIOIMMH  CPEACTBAMU
MH(OPMAITMOHHO-KOMMYHUKALIMOHHBIX TEXHOJIOTMH M KBaduuKauueid pabOTHHKOB, €€
UCTIONB3YIONMX U noanepxkuBaronmx.  DyHkuumonupoBanne OMOC  coOOTBETCTBYET
3aKoHozaTenbCcTBy Poccuiickon denepannu.

Anpec odurransHOro caiita yausepcureta: http://kchgu.ru.

Anpec pazmemenus DMMOC ®I'BOY BO «KUI'Y»: https://do.kchgu.ru.

DJIeKTPOHHO-0MO0JIMOTe YHbIE CHCTEMBI (3JIe KTPOHHBIE OM0JIMOTEeKH)

Vue6ubiii rox HanMeHoBaHMe JOKYMEHTA C YKa3aHHEM Cpok peiictBus
PeKBU3UTOB AOKyMEHTAa
2026-2027 DeKTPOHHO-OMOIMOTEeUHAs cucrema  O0O
y4eOHBbIi ro7; | «3HAHUYM». C 02.06.2026r.
JloroBop Ne 332 36¢ ¢ 02.06.2026r. 1o 01.06.2027r.
DneKkTpoHHBIH anpec: https://znanium.com
2026-2027 DJNeKTpOHHO-OMOMMOTeUHass cucrema  «JlaHby.
yueOHbIid Tog | JloroBop Ne 12 ot 26.02.26r. ot %igiggggr
DnexkTpoHHbIH aapec: https://e.lanbook.com A0 9LEL r
2026-2027 OnekTpoHHO-OMOMMoTeyHass  cucrema  KUI'Y.
eOHBII TOx ITonoxenue 00 Db yrBepkaeHO YUEeHBIM COBETOM o
& ot 30.09.2015T. HpoyTTOK(E)JI Ne . becepouri
OnexkTpoHHbIH anpec: http://lib.kchgu.ru
2026-2027 HanmonapHas s5ekTporHas onoimoreka (HOB).
yuebOnblii rog | Joroop NelO1/HObB/1391-1m ot 22. 02. 2023 1. beccpounbrii
DrekTpoHHBIH aapec: http://rusneb.ru
2026-2027 Hayunas AJICKTPOHHAS oubmmoTeka
Y4eOHBIN TOJ «ELIBRARY.RUy». JlumensnoHHoe corjaiieHue Becehoumbi
Nel5646 ot 21.10.2016 1. p
DnekTpoHHBIH aapec: http://elibrary.ru
2026-2027 DnexTponukii pecype Polpred.comO63op CMIU.
y4eOHBII roj Cornawenue. becnuiatHo. beccpounsrii
DnekTpoHHbIH aapec: http://polpred.com

9.2. MaTtepuaJbHO-TeXHHYECKOE U y4e OHO-MeTOoAMYecKoe 00ecreYeHn e 1 CIIMITHH bI

3aHATHS TPOBOAATCS B YYEOHBIX ayaUTOPHAX, MPEAHA3HAYCHHBIX IS MPOBEICHUS
3aHSATHN JIEKIIMOHHOTO M IPAKTHYECKOTO THIIA, KYPCOBOTO MPOCKTHPOBAHUS (BBIIOIHEHHUS
KYPCOBBIX pa0OT), TPYNIOBBIX M HWHAWBUIYAJIbHBIX KOHCYIBTAIMH, TEKYILEro KOHTPOJIL W
IPOMEKYTOYHON aTTeCTAllMd B COOTBETCTBHM C PAcCIMCaHUEM 3aHATHH MO 00pa3oBaTebHON
nporpamme. C ONHMCAaHHEM OCHAIIEHHOCTH AayJUTOPUA MOXHO O3HAKOMHTBCS Ha CaiTe
YHUBEPCUTETa, B pasjelie MaTepUalbHO-TEXHUYECKOr0 OOECleuYeHrss W OCHAIICHHOCTH
obpasoBaTesbHOrO Ipoliecca 1mo aapecy: https://kchgu.ru/sveden/objects/

9.3. He00x0auMblii KOMILJIEKT JIMII€ H3MOHHOT0 IIPOrPAMMHOI0 00ecreYeHust

—  MicrosoftWindows (JIutiensust Ne 60290784), 6eccpounas
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—  MicrosoftOffice (JIuuensus Ne 60127446), 6eccpounas

— ABBY FineReader (JIunensus Ne FCRP-1100-1002-3937), 6eccpounas

— CalculateLinux (Buecéu B EPPII Ilpukazom MuukomcBszu Ne665 or 30.11.2018-
2020), 6eccpounas

— Google G Suite for Education (IC: 0111p5u8), 6eccpounas

— Kaspersky Endpoint Security. Jorosop Ne0379400000325000001/1 ot 28.02.2025r.
Cpox neiictBus nuuen3uu ¢ 27.02.2025r. mo 07.03.2027r.

9.4. CoBpeMeHHbIe NIpode cCCHOHAIBbHBbIE 0a3bI JAHHBIX U
HH(OPMALMOHHBIE CIIPABOYHbIE CHCTEMbI

1. ®epepanbublii nopran «Poccuiickoe oopasoBanue» - https://edu.ru/documents/

2. Enunas xomnekuus mugpoBbix oOpazoBaTenbHbIX pecypcoB (Emunas xomnexkuus LIOP) —
http://school-collection.edu.ru/

3. baswl naHHBIX SCOpUS U3/1aTEIHLCTBA
Elsevirhttp://www.scopus.com/search/form.uri?display=basic.

4. Tlopran ®enepanbHbIX TOCYIAPCTBEHHBIX O0Opa30BaTENbHBIX CTAaHAAPTOB  BBICIIETO
obpasoBanwus - http://fgosvo.ru.

5. ®epepanbHbli  LEHTp HUHGPOPMAIMOHHO-00pa3oBaTenbHbIX pecypcoB (OLHOP) —
http://edu.ru.

6. Emunas xomnekmus mudpoBbx oOpazoBaTenbHBIX pecypcoB (Emmnas xomnekmus [IOP) —
http://school-collection.edu.ru.

7. Nudopmamumonnas cucrema «ExuHoe okHO mocTymna kK oOpa3oBaTelbHBIM pecypcam» (UC
«Eaunoe okuo») — http://window/edu.ru.

10. Oco0eHHOCTH Opranu3anuu 00pa3oBaTeJILHOI0 Mpolecca sl JIUI
C OrpaHHYe HHBIMH BO3MOKHOCTAMH 3/I0POBbSI

B ®I'bOY BO «KapauaeBo-UYepkecckuil rocyqapCcTBEHHbIM yHUBEpCUTET UMEHH Y.Jl.
AnueBa» cO37aHbl YCIOBUSA Ul MOJY4YEHHs BBICIIEro 0Opa3oBaHUS IO 00pa3oBaTEIbHBIM
IporpaMmam oOy4JaroUMXxcsi ¢ OrpaHUYCHHBIMU BO3MOXKHOCTAMU 370poBbs (OB3).

CnenuanpHble yCIOBHS sl moiydeHuss oOpaszoBanus no OIIBO obywaronmmucs c
OrpaHUYEHHBIMH BO3MOXKHOCTSIMM 3710pOBbsl onpezeneHsl «llogoxennem 00 0OydyeHMM JIMIL C
OB3 B KUI'Y», pa3melieHHbIM Ha caiiTe YHHUBepcUTeTa 110 anpecy: http://kchgu.ru.
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11. JIucT perucTpanuu u3MeHeHU i
B paboueii mporpaMMme BHECEHBI CJICIYIOIIME U3MEHEHHUS:

N3menenue

JlaTa 1 HOMep IPOTOKO0JIA
Y4€eHOro coBeTa
(pakyabreTa/ HHCTHTYTA,
HA KOTOPOM ObLJIM
PaccMOTpPeHbI BONPOCHI 0

Jdata u Homep
MPOTOK0JIA YYEHOI0
coBeTa
YHuBepcuTeTa, HA
KOTOPOM ObLIN

HEe00XO0IMMOCTH BHE CeHHH yTBePKae HbI
n3menennii B OIIBO n3MmeHnenns B OIIBO
Oo6nosnen goroBop Ne332 36¢c OO0 03.06.2026r.,

«3Hanuym» ot 02.06.2026r.
HeiictByet ¢ 02.06.2026r. 110
01.06.2027r.

npoTokoJ Ne 8
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