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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
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Mporpammy nomucuunnnHebl paspabotan(a)(n) LoOUeEHT, K.H. (goueHT) MycuH P.X. (Kadenpa obuieii reonornm u
rmaporeonorun, VIHCTUTyT reonorum n Hegoterasosbix TexHonornii), Rustam.Musin@kpfu.ru

1. MepeyeHb NNaHMpyeMbIX pe3ynbTaToB 06yyeHUs No QUCLUNINHE (MOOYNI0), COOTHECEHHbIX C MIaHUPYEeMbIMU
pe3ynbtatamm ocsoeHus OMOMn BO

Obyuqarowumitcsi, OCBOVBWNIA AUCLUNAUHY (MOOY/b), LOMXEH obnanaTtb cneayowmnmMy KOMNeTEHLUAMU:

LWndop PaclumndppoBka
KOMMeTeHLUumn npuobpeTaeMorn KOMNeTEHLUN
MK-1 CNOCOBHOCTBIO POPMMPOBATL ANArHOCTUYECKME PELIEHNS MPOPECCHOHANbHBIX

3apay nyTeM UHTErpaunmn oyHoaMeHTanbHbIX Pa3fenoB recnormyecknx Hayk v
Creunann3npoBaHHbIX 3HAHWIA, NONYYEHHbIX MPY OCBOEHNW NPOrpamMMmbl
MarmcTparypel

MK-3 crnocobHOCTbO co3aaBaTh 1 MCCNenoBaTb MOAENN N3y4aeMblXx 0O bEKTOB HA OCHOBE
MCNONb30BaHNS YrnybneHHbIX TEOPETUHECKMX N MPAKTUYECKMX 3HAHUIA B 06nacTu
reosiormn

MK-5 CNMOCOBHOCTBIO K MPOGIECCHUOHANBHOM 3KCMNyaTauum COBPEMEHHOMO NOMEBOrO 1
nabopatopHoro o6opynoBaHus 1 Nprbopos B 06NACTU OCBOEHHOM NPOrpaMMbl
MarucTparypbi

MNK-6 CMOCOBHOCTbLIO UCMONb30BAaTh COBPEMEHHbLIE METObl 06pPaboTKy U HTepnpeTauun
KOMMNIEKCHOW MHADOpMaLUUn AN pelleHns NPoV3BOACTBEHHbIX 3a0a4

Obyqarowmincs, OCBOVBWNIA AUCLUANAUHY (MOOY/b):
JonxeH 3HaTb:

COBPEMEHHbIE METObI CO30aHUS, PEAAKTUPOBAHNSA, XPAHEHNS U OPraHn3auum NPOCTPAHCTBEHHbIX AAHHbIX;
coBpeMeHHble MeToabl 06paboTkn 1 aHaNM3a pasHbix BUAOB NPOCTPAHCTBEHHOM NHCPOPMAaLIMK; PSI NPOTrPaMMHbIX
KOMMNIEKCOB, NPMMeEHsieMbIX Ansi 06paboTky rmaporeoanHaMMyYeckoi N rmaporeoxXMMMYeckoin nHdopmMauum n
monenupoBaHns (Excel, Statistica, Surfer, Modflow).

JonxeH ymeTb:

MCMonb30BaTb MHPOPMALMIO U3 PasNnNYHbIX NCTOYHUKOB ON1S pelleHnsa NpodpecCcnoHanbHbIX U counanbHbIX 3a0ay;

Mncnonb3oBaTtb r|pocpmano-cneumanmsmposaHHb|e I/IHq)OpMaLI,I/IOHHbIe TEXHONOrn Onsa peweHnsa Wmpokoro Kpyra
rmoporeonornyeckmnx n reodKkonorm4ecknx 3anay;

cBoboOHO OpPUEHTNPOBATbCA B TEPMUHONOINKN; CO34aBaTb reoouUbTpauOHHbIE N TeOMUTPALIMOHHbIE MOOENN.

JlonxeH BnageTb:

MUMeTb HaBbIKM PaboThbl C KOMMBIOTEPOM, KaK CPeACTBOM YrpaBneHNs MHpopMaLume;

paboTtaTb ¢ MHGopMaumeit B rnobanbHblX KOMMbIOTEPHbBIX CETSIX;

NpPakTUYeCKMM HaBblikaMy paboTbl C PSIOOM WNPOKO UCMONb3YEMbIX Creunam3npoBaHHbIX MPOrPaMMHbIX
KOMIM/IEKCOB.

JlonxeH neMoHCTpMpoBaTb CNOCOOHOCTb Y FOTOBHOCTb!

roToB paboTtaTtb C KOMMbIOTEPOM, Kak CPeLCTBOM YrNpaBieHus MHGopMauneil;

rotos paboTtatb ¢ MHgopMaLmeit B rnobanbHbIX KOMMbIOTEPHbIX CETSIX;

roTOB NMPUMEHSTb NPAKTUYECKME HABbIKM C MPOrpaMmMamMm 1 Nx Cneuman3npoBaHHbIMIA MPUNOXEHNSMM;

roToB O6pa6aTbIBaTb rMAPOreosiorMyeckyo nHpopmauuio, cxemaTnsanpoBaTb rMApPOreosiornyeckme ycnosms
TeppMTopMM 1 co3gaBaTtb reounbTpaunoHHbIE N TEOMUTrpaLMOHHbIE MOLENN;

crnocobeH cBoBOIHO OPUEHTUPOBATLCS B TEPMUHONOTAK;

crnocobeH ncnonb3oBaTb nHpopMaLuio N3 pasnnyHbiX MICTOYHMKOB ANS PeweHns npogoeccmoHarnbHbIX 1 coumanbHbiX
3anas;

crnocobeH ncnonb3osaTtb cneunann3npoBaHHble NporpaMmMHble NPoAYKThbl ONnA peleHns WUPOoKoro Kpyra
rmoporeonornyecknx anad.

2. Mecto gucuunnuHel (Moayns) B cTpyktype OMOM BO
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LaHHaa oucumnnmHa (mogynb) BkNtodeHa B pasgen "61.B.0A.1 ducumnnmHbl (Mogynu)" OCHOBHOW NPOGIECCMOHASBLHOA
obpaszoBatenbHoi nporpammel 05.04.01 "Meonorus (MHxeHepHas reonorus U rmaporeonorus ypbaHmanpoBaHHbIX
TEPPUTOPUIA)" U OTHOCUTCS K 06S3aTENbHBIM AUCLMMIVHAM.

OcsauBaetcsa Ha 1 Kypce B 2 cemecTpe.

3. O6beM AUCUMNMJINHDI (MO,IJ,ynSl) B 3a4eTHbIX eanHMLUax C yKkasaHueM Konimyectea 4acoB, BblOe/iIeHHbIX Ha
KOHTaKTHYI0 paboTy obyuyatoLmxcs ¢ npenogasarenem (Mo Buaam yuebHbiXx 3aHATUIN) U HA CAMOCTOSITENIbHYIO
paboty obyuaromxcs

O6was TpynoeMKOCTb ANCLIMIMNHBI COCTaBnseT 3 3a4eTHbIX(ble) eauHmML(bl) Ha 108 yaca(os).

KoHTakTHas paboTa - 36 4aca(oB), B TOM Yucie nekuun - 12 yaca(os), npakTnyeckne 3aHsaTus - 0 yaca(os),
nabopatopHbie paboTbl - 24 yaca(oB), KOHTPONb CAMOCTOSTENbHOM paboThl - 0 Yaca(os).

CamocTositenbHas paboTta - 72 yaca(os).
KoHTponb (3a4€T / ak3ameH) - 0 yaca(os).
®dopma NPOMEXYTOYHOr0 KOHTPONS ANCLMMANHBI: 3a4eT BO 2 CEMECTpE.

4. CopepXaHue OUCLMMINHDBI (MOAYNs), CTPYKTYPUPOBaHHOE MO TeMaM (pa3genam) ¢ ykasaHMeM OTBeA,EeHHOro Ha
HUX KONMYECTBa aKaf,eMUYeCKMX YacoB U BUAOB YYEOHbIX 3aHATUN

4.1 CTpyKTypa 1 TemMaTu4yeckuii niaH KOHTaKTHOM U CaMOCTOSITe/IbHOW PaboThbl N0 AUCLUNAUHE (MOBYNIO)

Bupabl n yachbl
KOHTaKTHOW paboThbl,
Paspenbl pucumMnavHebl / MX TPYyAOEMKOCTb CamocTosiTenbHasi
N Moayns Cemectp (B yacax) paborta
MpakTuyeckuelllabopatopHble
Jlekunm 3aHATUA paboTbl
Tema 1. BBoaHast yactb. O630p
1 |[nPOrpaMMHbIX NPOYKTOB, WMPOKO 5 > 0 4 8
‘InpumMeHsieMbIx ans 0bpaboTkm
rMApPOreonornyeckoin nHgopmaumm.
Tema 2. dunbTpaums, Tenno- n
MacCOMepPEHOC B MOTOKAX MOLA3EMHbIX
2 Bog. MogenunposaHve 2 6 0 16 52
reocpunbTpaLnn.
Tema 3. ['moporeoxumunyeckoe
3. mMooenmpoBaHue. 2 4 0 4 12
Toro 12 0 24 72

4.2 CopepxaHue AUCUUMIUHBI (MOBYNS)

Tema 1. BBogHas yacTb. O630p NporpaMMHbIX MPOAYKTOB, LLMPOKO NPUMEHSIEMbIX AN 06paboTku
rmaporeonornyeckoi MHcpopMaLuu.

Ob6was xapakTepucTuka ANCUMNANHLL. TEHAEHLNM COBPEMEHHOIO MAPOBOIO Pa3BUTNSl METOLOB 06paboTKM YNCNEHHO
uHgpopmaumm. KpaTtkuii 0630p NporpaMMHbIX MPOAYKTOB, WNPOKO NPUMEHSIEMbIX Ans 06paboTku rmaporeonornyeckom
nHdopmaumm. Bo3MOXHOCTM CTaTUCTMYECKOro aHannsa, npegocrasnsemole Excel, Statistica. KoppensunoHHbii,
PEerpeccuoHHbIi, hakTOPHbINA, KNaCTEPHbIA N AUCKPUMUHAHTHLIA aHanu3bl. MogenuposaHve B Surfer. MogennposaHue
reogounbTpaumm; xapaktepuctmka nporpammel Modflow. M'maporeoxumuyeckoe mogennposaHve; nporpammsl Heh,
CenekTop.

Tema 2. CDVIanpaLI,VIﬂ, Tenno- u MaccornepeHocC B NOToKax Noa3eMHbIX BOA. Mo.u.enuposal-me reochunbTpaLmu.

®dopmbl MacconepeHoca B ropHbIX Nopoaax: KOHBEKUUS, AMddy3mns, rmopognHammyeckas aucnepcus (npogonbHas v
nornepeyHas).

MO,IJ,eJ'Ib KOHBEKTUBHOIO NnepeHoca B roMOreHHbIX noponax ¢ y4eToM paBHOBECHbIX N HEpaBHOBECHbIX NMpoL.eCCcoB
mMaccoobmeHa. KoadpdomumeHT 3ameaneHus.

MmopoavHamnyeckas aucnepcvs. Mooenb KOHBEKTUBHO-OUCMNEPCUOHHOIO NepeHoca B roMoreHHbIx nopoaax. CKopocTb
nepeHoca PpoHTa 3arpsa3HeHs], oLleHKa pa3MepoB NepexoaHoN 30HbI. BnusiHne Brnoa n3otepMsl copbuum Ha
nepexoiHyto 30Hy. Po/b NonepeyYHoro paccevBaHus B N1aHOBOM NOTOKE.

Mopaenu reteporeHHo-6110K0BOI cpefbl, MOAENV NnepeHoca B CNOMCTbLIX Nnactax. Makpoaucnepcus.

TennonepeHoc B ounbTpaLVOHHOM NOTOKE: PU3NYECKME OCHOBbI, MPUMEHEHWE OaHHbIX TEPMOMETPUN ANng
onpeneneHna aneMeHToB NoToka NnoA3eMHbIX BOA4 B BOOOHOCHbIX U pa3genarwmx nnacrax.

Pacuétbl MacconepeHoca B 30He aspauum, oLeHKa 3almMWEHHOCTU IPyHTOBbIX BOA.

nOCTpOGHI/Ie TpaeKTopVM OBNXEHNA 4aCcTul Ha OCHOBE CEeTOYHOro nons CKOpOCTGI7I C ncnonb3oBaHMeM KOMMNbOTEPHOIro
monoennpoBsaHus, IAHTepI'IDJ'IHLI,MOHHbII7I pacqéT nons CKOpOCTGI7I.
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YucneHHoe mMooennpoesaHme Macco- n TennonepeHoca C NCnoib3oBaHMEM METON0B KOHEYHbIX pa3HOCTeI7I n
XapakTepucTuk. YucneHHoe MoZenMpoBaHne ounbTpauoHHbIX MOTOKOB nepeMeHHon MUHepanansaunn.

MocTtaHoBka FeOCpVIJ'IpraLI,I/IOHHbIX 3anad (I'IpOFHO3HbIX, SMNMUIrHO3HbIX, pa3Be,ﬂ,O‘-IHbIX), NnoHATHNE
BblHNCNTNTENbHO-MOAENbHbIX 3KCNEPUMEHTOB.

AHanUTN4eckne peLeHns ypaBHeH i 0AHOMEPHOM CTaLMOHAPHON 1 HecTaumnoHapHoi reodounbTpaumn. CeoboaHas v
noanépTasl ounbTpaums B 10Xe BOAOEMOB 1 BOLOTOKOB.

MeToamka KOMMbIOTEPHOr0 MOAENNPOBAHNS reoUNbTPALIMK: CYIHOCTb MeToaa KOoHeYHbIx pasHocTel (MKP) n koHe4Ho
pasHocTHas cetka. Annpokcumaums ypasHeHus reopunbTpaumnm ¢ nomolwpbto MKP. Crnctema ceTo4HbIX ypaBHeHW
reoounbTpaumm, NOCTPOEHNE CETOYHbBIX CXEM NPOMUIIbHBIX 1 MNAHOBbIX, KBA3UTPEXMEPHbBIX 1 TPEXMEPHbIX MOTOKOB,
BbIBOJ, KOHEYHO-PA3HOCTHbIX YPaBHEHUN, SBHbIE U HESBHbIE PA3HOCTHbLIE CXEMBb.

MpYHLUMMBI 1 METOAbl Kanubpauny reouNbTPaLNOHHbIX MOAENEN.
OnpeneneHre reonnbTPaALMOHHBIX NAPaMeTPOB BOLOHOCHbIX MacTOB U
WHTEHCMBHOCTU MH(OUIBbTPALMM MO AAHHLIM PEXWMHbIX HAbNoAEeHWIA.

MognenvnpoBaHue BnaronepeHoca Ansi pacy€ToB MHOUNbTPALMOHHOIO NUTaHNS U ONpeLeneHs napameTpoB
BnarornepeHoca.

OCHOBHbIE MPUHUMMbBI YUCNEHHOTO MOAENMPOBaHNS reopunbTpauun B nakete PM-5 (Processing Modflow).

Tema 3. Fu.n,poreoxwmuqecme moagenvnposaHue.

OcCHOBHblE rpynnbl COCTaBa NOA3EeMHbIX BOL (MaKpo- , ME30- N MUKPOKOMMNOHEHTbI, N30TOMMblI, paCTBOpéHHbIe rasbil,
opraHm4eckoe BelecTBo, MI/IKpOOpFaHI/I3MbI). TWNNYHBbIE KOMMOHEHTBI KaX 40 rpynnobl. MI/IHepaJ'II/I3aLI,I/I$I.

OCHOBHbIE KOMMOHEHTbI cocTaBa NnopoL (MMHeparbl, OpraHNn4ecKoe BewecTBo, 0OMeHHbI koMnneke). KonmyecTeeHHble
BblPaXXeHWsi cocTaBoB. AKTVBHOCTb KOMMOHEHTOB.

OCHOBHblE KOMMOHEHTLI COCTaBa NMOYBEHHOIO BO34yXa N MX KOHUEHTpaUMU. AKTUBHbIE rasbl. PYyruTMBHOCTb.
PacTBOpMMOCTb COCTaBNSAIOWMX ra3oB B 3aBUCUMOCTU oT P-T ycnosuid. BnnaHune MmuHepanmsaumm noa3eMHblX Bo4 Ha
pacTBOPUMOCTb (BblCanMBaHue).

"'mpporeoxmmmnyeckas CUCTEMA, e KOMMOHEHTLI U XxapakTepuctuku. BolgeneHne cnctemel. OTKPbITbIE U 3aKPbIThIE
cucTembl. KOHUEHTpauum n akTMBHOCTM KOMMOHEHTOB cucTeMmbl. [1pocTtas moaens npoueccos. OCHOBHOWM nocTynar
XUMNYECKON KNHETUKMN, 3aKOH OENCTBUS MaCC.

"oMoreHHble NpoLecchl B NoA3eMHbIx Bogax. KomnnekcoobpasoBaHve 1 0eCTPyKUMsS B MPUMPOAHbIX Bodax. PaBHoBecue
N KMHeTrKa. Ponb aTux npoueccos B OPMMPOBaHUM COCTaBa NOA3EMHbIX BOS.

PactBopeHue, ocaxaeHue, Boilenaynsanve. IHoekc HacbiweHns. MpocToie MoOoeny KUHeTUKM pacTBOPeHUst. IoHHbI
06MeH 1 copbuusi. BosaMoxHOCTM copbLuum KaTMOHOB 1 aHUOHOB B 3aBMcUMOCTY OT pH. Mogenb romoBaneHTHOro
obmeHa. N3otepmbl copbumn. OcHoBHbIE BellecTBa-copbeHThl. Posb B npoLieccax (oopMUpOBaHns cocTaBa NoA3eMHbIX
BOL.

OkucneHune-BocctaHoBneHne, Eh. OcobeHHOCTM HaKoNNeHUst U 3aKOHOMEPHOCTM MUMPaLMM MaKPOKOMMOHEHTOB.
KoHcepBaT/BHblE U HEKOHCEPBATUBHbBIE BelecTsa. ["eoxnmmnyeckne bapbepsbl.

MI/IKpOKOMﬂOHeHTbI NnoO3eMHbIX BOL, X 3HAYEHMNE ONS XO359NCTBEHHO-MNTHLEBOIO BOOOCHabOXeHUS 1 NpoMbIlWNeHHoe
Mncnonb3oBaHue. PaCTBOpéHHbIe opraHu4yeckue eellecTtsa.

rVI,!J,pOI'eOXVIMVI‘-IeCKOG mMogennpoBsaHue. CDOpMVIpOBaHVIe mMogenn paBHoBeCusa B FVI,EI,pOI'GOXVIMI/I‘-IGCKOVI cucteme.
3apaHue cocTtaBa CUCTEMbI. an/IHLI,I/II'IbI NOCTPOEHUA Mogenn coctaBa NoA3EMHbIX BOO HA OCHOBAHNN XUMNYECKOIro
aHanumsaa. MonenmposaHme cMelwmnBaHmn4 nNoa3emMHbIX BOO.

rlpaKTI/ILIeCKI/Ie npuMepbl MPUMEHEHNA YNCNEHHOIro MoaenmpoBaHns B rmgporeosiormn. CprKTypa BOoAHoro 6anaHca
YUCNEHHbIX MOLENEN reocounbTpaumnn.

MognennposaHme nepeHoca 3arpsa3HeHNs No NUHUSAM Toka noa3emHblix Bog. MNporpamma PMPath.
OcobeHHOCTM CoCTaBNEHNS FeOMUrPaLMOHHBIX Moaeneii. Mporpamma MT3DMS.

5. MepeyeHb yue6HO-MeTOAMYECKOrO 0becnevyeHns A1 CaMOCTOsITeNlbHOW paboTbl 06yyaloLLLUXCS NO
AucuunnuHe (Moayso)

CamocTosiTenbHas paboTa o0y4atolmMXcs BbIMONHASTCS Mo 3a0aHNI0 1 NPY METOAMYECKOM PYKOBOACTBE Mpenoaasarens,
Ho 6e3 ero HenocpencTBeHHOro y4actus. CamocTosiTenbHasi pabota noapasnensieTcs Ha caMocTosiTeNbHYO paboTy Ha
ayIVNTOPHbIX 3aHSATUAX U HA BHeayOUTOPHYIO CaMOCTOSTeNbHY0 paboTy. CaMmocTosTenbHas pabota obyyatowmxcst
BK/IHOYaET Kak MONHOCTbIO CaMOCTOSTENbHOE OCBOEHME OTOENbHbIX TEM (pasnenos) AUCUUMINHLL, Tak U NpopaboTky TeM
(pasmenos), ocBavBaeMbIX BO BpeMs ayAMTOPHOW paboTbl. Bo BpeMsi caMocTosTenbHoM paboThl 0bydatoWwmecs YATarT 1
KOHCMEKTUPYIOT Y4ebHY10, Hay4yHYIo 1 CMPaBOYHYIO NMNTepaTypy, BbIMONHAIOT 3a4aHusl, HanpasieHHble Ha 3aKpenneHne
3HaHWUiA 1 0TPabOoTKY YMEHW 1 HaBbIKOB, TOTOBSTCS K TEKYLIEMY M MPOMEXYTOYHOMY KOHTPOO MO AMCUMUMIMHE.

OpraHunsauus caMocTosTenbHO paboTbl 0ByHaroWMXCs PErNaMeHTUPYETCS HOPMATUBHBIMI LOKYMEHTaMu,
y4ebHO-MEeTOANYECKON NMTEPaTypOii U SNEKTPOHHBIMY 06pa30BaTENbHBIMY PECYPCaMU, BKNIOYAS:

Mopsaok opraHM3aumn 1 ocylecTBleHNs 0bpasoBaTenbHO AeaTenbHOCTY No 06pasoBaTefibHbIM NPOorpaMMam BbICLIErO
obpaszoBaHus - nporpammam bakanaepuara, nporpamMmMam crieuuanuteta, nporpaMmmam MarucTpatypbl (YyTBepXaeH
npvkasom MuHuctepcTea obpasoBaHusi U Hayku Poccuiickoin denepauun ot 5 anpenst 2017 rona Ne301)
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Mporpamma gucumnnunHbl "KoMnboTepHOE MOOENMpoBaHe rmMaporeoamHaMmMyecknx n ruaporeoxmmMmyeckux npowueccos"; 05.04.01
""eonoruns".

Mucemo MuHucTepcTBa 0bpasosaHus Poccuiickoin @enepauum Noe14-55-996uH/15 ot 27 Hosi6ps 2002 r. "O6
aKTUBM3aUMM CAMOCTOATENbHON PaboThbl CTYAEHTOB BbICILMX Y4EOHbIX 3aBefeHMA"

YcTae dheaepanbHOro rocyaapcTBeHHOr0 aBTOHOMHOIO obpasoBaTtenbHoro yupexaeHns "KasaHckmi (MprBonixXckuii)
doenepanbHbI yHuBepcuTet”

MpaBuna BHyTPEHHEro pacnopsaka goeepanbHOro rocy1apCTBEHHOr0 aBTOHOMHOMO 06pasoBaTebHOMO y4pex aeHns
BbICLIEro npodpeccmoHansHoro obpasosarus "KasaHckuii (Mpusonxckuii) doeaepansHblii yHuBepcuTeT"

NokanbHble HopMaTuBHble akTbl KasaHckoro ([prBonXckoro) chenepanbHOro yH1ueepcuTeTa

MaTtematnyeckne MeToabl MOLENNPOBAHUS B reonornm -
http://www.exponenta.ru/educat/systemat/martiyanova/index2.asp

MeToabl nporHo3unposaHns - http://window.edu.ru/resource/940/67940/files/ForecastingSukharev.pdf
Mocobue no mat.ctatuctuke - http://window.edu.ru/resource/945/53945/files/tv.pdf

6. POHA, OLLEHOYHbIX CPEeACTB MO AUCUMUMNIMHE (MOAYNIO)

®DoHAO OLEHOYHbIX cpencTs no gucunnnnHe (Mo,u,ymo) BKNOYaeT OLUeHO4YHble MaTepunasbl, HanpaB/ieHHble Ha NPOBEPKY
OCBOEHMNS KOMMETEHUWA, B TOM YMCE 3HAHWIA, yMeHI/II7I 1 HaBblkoB. POHAO OLEHOYHbIX cpencTs BKO4YaeT OoueHOYHble
cpencTea TeKylWero KoOHTponda 1 oueHo4YHble cpenctea ﬂpOMG)KyTO‘-IHOVI arrectauumn.

B ¢hoHIe OUEeHOYHBIX CPEACTB COAEPXUTCS Creayiolas uHpopmMaums:

- COOTBETCTBME KOMMETEeHUUI NNaHMpyeMbIM pedynbTatam 00y4eHus Mo JucUMnivHe (Moaynio);

- KPUTEPVM OLIEHMBAHNS CHOPMUPOBAHHOCTY KOMMETEHLWIA;

- MEXaHU3M (DOPMUPOBAHMS OLIEHKM MO AMCUMNAVHE (MOAYNIO);

- onucaHve nopsiaka NPUMEHEHUs U NpoLeaypbl OLEHMBAHNS LS KaXA0r0 OLEHOYHOro CPencTBa;
- KpUTEepPWM OLIEHMBAHNS O KaXA0ro OLEeHOYHOro CPeacTBa;

- cogepXaHue OLEeHOYHbIX CPeacTB, BKoYas TpeboBaHus, NpeabsaBisemMble K 0ecTBUSM 00ydatowmxcs,
IEMOHCTPVPYeMbIM peadynbTaTtaMm, 3a1aHns PasnnyHbIX TUMOB.

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

7. NepeyeHb nuTepatypbl, HEO6XO0AUMMON OIS OCBOEHUS OUCLUNVHBI (MOAynst)
OcBoeHVe aucuMnNAuHLI (MOSYNs) NpeLnonaraeT U3yYeHrne OCHOBHOW 1 LONONHUTENLHOW y4ebHOM nuTepaTypbl.
Nutepatypa MoxeT ObITb AOCTyMHA 00yyalowmuMcs B O4HOM U3 BYX BApPUaHTOB (M160 B 060MX N3 HKX):

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

- B NeYaTHoM Buze - B HayuHon 6ubnunoteke um. H.U. Jlobadesckoro. Obyyatowwmecs nony4aroT y4ebHyio nutepatypy Ha
aboHeMeHTe Mo YuTaTeNnbckum buneTam B COOTBETCTBMU C Npasunamy nonb3osaHus HaydHol 6ubnmoTekoi.

OneKTPOHHbIE N30aHUS AOCTYMHbI AUCTAHUMOHHO 13 NoBoi TOUKM NpW BBEAEHNN 00yHaOLWMMCS CBOETO NOMMHA 1 Naponst
OT NNYHOro KabuHeTa B cMcTeMe "ONEKTPOHHbIA yHMBepCUTeT". MpU MCNONb30BaHMM NeYaTHbIX U3LaHWA BUBNNOTEUHBIN
POHL [OMKEH BblTb YKOMMNEKTOBAH MUK U3 pacyeTa He MeHee 0,5 ak3emnnsipa (ans obydatowmxcs no drocC 3++ - He
meHee 0,25 ak3eMnnsapa) Kaxaooro u3 n3gaHunini OCHOBHOM nuTepatypbl n He meHee 0,25 ak3emnngapa AONONHUTENbHON
nuTepaTypbl Ha Kaxaoro obyyatolerocs U3 yucna nuu, 0LHOBPEMEHHO OCBAMBAIOWMX OAHHYIO OUCLMNANHY.

MepeyeHb OCHOBHOW U [OMNONHUTENBHOMN y4eBHON NTepaTtypbl, HEOOXOAMMO A1 OCBOEHUS AUCLMMNAVHBI (MOOyns),
Haxoamutcs B MpunoxeHun 2 kK paboyeli nporpamMme AUCUMNAHBL. OH NOANEXUT OOHOBNEHMIO NPY U3MEHEHUN YCTTOBUIA
noroeopos K®Y ¢ npasoobnagatensiMu anekTPoHHbIX U3OAHWA U NPU N3MEHEeHM KOMNIEKToBaHUS ooHa0B Hay4Hoi
onbnuotekn KdY.

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

Bce o reonorun (HeodprumanbHblin cait reocpaka MITY) - hitp://geo.web.ru/
eonoruyeckas 6ubnuoteka Geokniga - http://www.geokniga.org/
WNHdpopmaLumoHHas cuctema - http://window.edu.ru/library?p_rubr=2.2.74.9
Hay4Hast anekTpoHHast 6ubnuoteka - http://elibrary.ru/defaultx.asp

Cawt Poccuiickoro cotosa rugporeonoros - http://rosgidrogeo.com/

LleHtp M'maporeoakonorusa CreO U3 PAH - www.hge.pu.ru/
OnekTpoHHas bubnunoteka Hedptb-ras - http://www.oglib.ru/

9. MeToguyeckue ykasaHusl oisi 06yyaroLLMXCS MO OCBOEHMUIO OUCLUMN/IMHBI (MOAYNS)
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Mporpamma gucumnnunHbl "KoMnboTepHOE MOOENMpoBaHe rmMaporeoamHaMmMyecknx n ruaporeoxmmMmyeckux npowueccos"; 05.04.01
""eonoruns".

Bup pabot MeTtoaunyeckue pekomeHaauum

nekumm CoBpeMeHHble KOMMbIOTEPHbIe TEXHONOrMK - 3T0 (PyHAaMeHTanbHas 6a3a, oBnaneHue KoTopoi naet
BbIMYCKHUKY BOMblLME KOHKYPEHTHbIE NPeunMyLLecTBa npu TpyaoycrtponcTtee. CospeMeHHas
rMOPOreonornst HembicnumMa 6e3 KoMMbIOTEPHOro MOAENMPOBAHNSA MMAPOre0ANHAMUYECKIX U
rOPOreoXMMMYEecKmnxX NpoLLeccoB (MoaeNMPoBaHNS reodUIbTPaLMmK 1 reomurpaumnm). Metopi
MOJENMPOBaHNS NCMOMb3YIOTCS MPU OLIEHKE 3anacoB NoA3eMHbIX BOfl, pa3paboTke KPYrHbIX
MECTOPOXAEHMI NMONe3HbIX UCKOMaeMblX, rae NpeanonaraoTcs 3HaunTeNbHbIe BOOOMPUTOKA B
ropHble BbipaboTKu, Mpu NPOBEAEHUN Pa3NNYHbIX FE03KONOTMYECKUX U M APOre0sKonornyeckmx
nccnenoBaHuii, 1 7.0. OCBOEHME KOMMbIOTEPHOrO MOAENMPOBAHUSA MPOLIECCOB, NMPOUCXOASMNX B
NnoA3eMHOI rnapocdepe, - 3TO MOoBbileHNe CBOeR KOHKYPEHTOCNOCOOHOCTH, a TakxXe nproblueHue K
CaMOMy COBPEMEHHOMY 1 MHTEPECHOMY MeTody UCCNenoBaHuWit. JleKLMoHHas YacTb Kypca NocBsLieHa
PaCCMOTPEHMIO MPUHLMMOB MMAPOreoAMHaMUYECKOro U MaporeoxXnMmMYeckoro MoaenmpoBaHus, a
Takxe Hambonee WUPOKO MUCMOSMb3YEeMbIX MPOrpaMMHbIX CPEACTB. 3a/10roM YCMeUHOro OCBOeHs
Kypca, a cnefioBaTeNlbHO 1 METO0B KOMMbIOTEPHOro MOAENMPOBAaHNS ABNSETCS OTBETCTBEHHOE
OTHOLIEHME K 3aHATUSM U [OBPOCOBECTHOE BbINONHEHWE OOMALIHUX 3a0aHA.

nabopatopHble| OcHoBHas YacTb NabopaToOPHO-NPaAKTUYECKUX 3AHATU NOCBSILEHA OCBOEHUIO YNCIEHHOMO

paboTbl MOAENNPOBaHNSA reohnnbTpaLmm (ABMXeHne Noa3emMHbIX Bog, nporpamma Modflow B nporpammHom
komnnekce Processing Modflow) 1 yncneHHoro mogennposaHusa reoMurpaummy (OBnXeHve Belectsa
B NMOA3eMHbIX Bogax (MacconepeHoc), nporpammbsl MT3D n MT3DMS B nporpaMMHOM KOMMnekce
Processing Modflow). lNMpeanonaraetcs co3gaHme HECKONbKMX reounnbTPaLNOHHbIX U
reoMUrpaumoHHbIX MoLenen pasimyHoro ypoBHS CNoXHocTU. CaMocTosaTeNbHOE OCBOEHME METOO0B
MOLENMPOBAHUS FMAPOre0ANHAMUYECKUX Y TULPOrEOXNMNYECKUX NPOLLECCOB €3 06BSACHEHMIA 1
nomowm npenogasaTens npakTMu4eckm HEBO3MOXHO. [103TOMy 3a10rOM YCMEWHOro OCBOEHNS
LUCUMMNAMHBI U NPUOBPETEHUS HEOBXOAMMbIX 1 BOCTPEBOBaHHbBIX HA COBPEMEHHOM PbIHKE Tpyaa
3HaHW 1 YMEHUIA SBRSIETCS akTUBHAs paboTa B MEPBYO o4epelb Ha NabopaTopHO-NPaKTUHECKUX
3aHATUSX.

camocTosl- | O6bEM ayouTOpHbIX 3aHATUI HEBENUK, @ CO3LaHUE KOMMbIOTEPHbIX MOLENen, ux kanmbposka u
TenbHasl peLleHVe NPOrHO3HbIX 3afa4 TpebytoT [ocTaTouHO 6ONbLOro KonuyecTsa BpemeHu. Moatomy
paboTa cocTaBneHve 6onbluein YacT Mofenel HauHaeTCsl B KOMMNbIOTEPHOM KNnacce BMecTe C

npenogaearteneM, a nx 3aBeplieHre ¢ KanmbpoBKOW 1 PeeHNeM NOCTaB/IEHHbIX MPOrHO3HbIX 3a4ay

(pacyeT MakcuManbHOM NPON3BOANTENbHOCTM BOA03a00PHOM CKBAXMHbI (CKBaXMH), onpeaeneHue

BOJOMPUTOKOB B Kapbep, OLeHKa B3aUMOLENCTBUS Pas3NNYHbIX MALPOreoNiormyeckux o6 bekTos,

pacyeT KOHLEHTpaLMmM KOHTaMUHaHTa B ONpeaeNneHHOM MecTe 1 B ONpelleNneHHoe BpeMs,, 1 T.4.) - B

LOMaLHMX YCNOBUSIX (UM CAMOCTOSTENBHO B KOMIMBIOTEPHOM KNTACCE BO BHE ayAMTOPHOE BPeMS).

YcnewHocTb caMoCcTOoSITENbHOM paboThl ONpeaenseTcs CTeneHbo YCBOEHNS HE0BX0ANMOro

TEOPEeTNYECKOro Matepuana u NpakTU4ecKrx HaBbIKOB MOLENMPOBAHUS, KOTOPbIE NPENOLHOCATCS BO

BpeMsi nabopaTopHO-NPaKTUHECKUX 3aHSATUIA.

3ayer 3ayeT NpoxoanT B KOMMNbIOTEPHOM knacce. Obyyaemble "BbITAMMBAOT" OOUH TEOPETUHECKUI BOMPOC 1
mMoaenbHyto 3aaady. OCHOBHOE 1 OOCTATOYHO ANMTEeNbHOE BPEMS YXOAMT HA CO34aHue Mogenu, eé
KanmbpoBKy 1 peleHne psaa 0603HAYEHHbIX MPOrHO3HbIX 3aaa4. OOMHAKOBbIX MOAENbHbIX 3a4au
HeT, No3TOMY YCMELWHOoe MPOXOXOeHNe 3a4ETHOro UCMbITaHUS rnpegnonaraet Hanu4ne Teepabix
HayanbHbIX HaBbIKOB KOMMbIOTEPHOr0 YACNEHHOIO MOAENIMPOBAHNS.

10. MepeveHb MHGOPMaALMOHHBIX TEXHONOIUIN, UCMOMNb3YeMbIX MPU OCYLLLECTBNIEHMN 0O6pa30BaTeNbHOro
npouecca no gucuunIuHe (MOayno), BKAoYasi nepeyeHb NPOrpaMMHOro o6ecneyeHns 1 MHOPMaLMOHHbIX
CMpaBOYHbIX CUCTEM (NPY HEO6XOAUMOCTH)

MepeyeHb MHPOPMALMOHHBIX TEXHOMOMUIA, UCTONb3YEMbIX NMPU OCYLLECTBNEHMI 06pa3oBaTebHOro npolecca no
OUCUMNAVHE (MOLyNio), BKNoYas nepedeHb NporpaMMHOro obecrneyeHns n MHGOPMAaLIMOHHbBIX CMPaBOYHbIX CUCTEM,
npenctasneH B MpunoxeHun 3 k paboyen nporpaMMme OUCLMNNNHBI (MOZYNS).

11. OnucaHne matepuanbHO-TEXHUYECKON 6a3bl, HEO6X0AMMON ANS OCYLLLECTBNEHUS 06pa3oBaTe/ibHOro
npoecca no aucuunInHe (Mogynio)

MatepunanbHo-TeXHUYECKOE obecrneyeHue o6pasoBaTeanoro npouecca no gucumnnmHe (MOAynto) BKAKOYAET B cebs
cnepywouwme KOMMNOHEHTDI:

MomelleHnst ofisi CaMOCTOSTENbHOM PaboTbl 0BY4AKWUXCS, YKOMMNIEKTOBAHHbIE CMELNANN3NPOBAHHOR MEBGENbIO (CTOMbI 1
CTYNbS1) U OCHAIEHHbIE KOMMbIOTEPHOM TEXHUKOM C BO3MOXHOCTbBIO MNOAK/OYEHUs K ceTu "MIHTepHeT" 1 obecneveHnem
JOCTyna B 3NEKTPOHHYI0 MHGPOPMaLIMOHHO-06pa3oBaTensHyto cpeny KDY.

YyebHble ayanTopun ons KOHTaKTHOW paboThl C NpenonasateneM, yKoMNnekToBaHHble cneumanianpoBaHHoi Mebenbio
(cTonbl 1 CTYNbA).

KomnbioTep 1 npuHTEp ONs pacneyaTky pa3gaToyHbiX MaTepuanos.
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MynbTumeguitHasa ayoutopums.
KomnbloTepHbIi knacc.

12. Cpe.n,cma ajantauumuv npenogasaHus aucUNNIUHbI K ﬂOTpeﬁHOCTﬂM 06yl-|a|ou.|,ux09| UHBaANUAOoOB U nNuuy C
orpaHn4eHHbIMU BO3MOXHOCTSIMU 300pPOBbSA

Mpw HeobxoomMMocTy B 06pa3oBaTe/ibHOM NMPOLECCE NMPUMEHSIOTCS cleaytowme MeToapl 1 TexXHonorum, obneryarowme
BOCMpUSATHE NHpopMaLMK 0By4YatoWwmMMnCs MHBAIMAAMI U INLAMW C OFPaHN4YEHHBIMU BO3MOXHOCTSIMU 300PO0BbS:

- cOo3aaHne TEKCTOBOW BepCumn nto6oro HETEKCTOBOrO KOHTEHTA [/l ero BO3MOXHOIo npeo6pasoBava B
anbTepHaTnBHbIE POPMBI, y,ﬂ,06HbIe ONS pasnunyHbIX NoNb30BaTeNen;

- CO3[aH1e KOHTEHTA, KOTOPbIV MOXHO NPeLCTaBUTb B Pa3NnyYHbIX BuLax 6€3 noTepn AaHHbIX U CTPYKTYpbI,
npenycMOTPETb BO3MOXHOCTb MacwWwTabypoBaHus TekcTa U n3obpaxeHuii 6e3 noTepm kayecTea, NPeayCMoTpeTb
LOCTYMHOCTb YNPaBNEHUSI KOHTEHTOM C KNaBmaTypbl;

- co3aaHne BO3MOXHOCTEN ans 06yqa+ouw|xc9| BOCMpPUHUMATb O4HY U TY Xe MHhopMaumio U3 pas3HbiX MICTOYHUKOB -
Hanpumep, Tak, y106bI NULA C HapyweHnaMmu cnyxa nony4anm MHOpPMaLNio BU3yanbHO, C HAPYLLEHUAMU 3PEHUS -
ayananbHo;

- NPVMEHEeHNe NPOrpaMMHbIX CPEACTB, 06ecnevMBatoLmMx BO3MOXHOCTb OCBOEHMSI HABLIKOB 1 YMEHUIA, OOPMUPYEMBIX
OVCLUUMNMHON, 3a CHET aNlbTepPHATUBHbIX CMOCOOO0B, B TOM YMC/e BUPTYasibHbIX nabopaTopuii U CUMYNSLIMOHHBIX
TEXHONOIA;

- NPYMEHeHNe ANCTaHUMOHHbIX 0B6pas3oBaTenbHbIX TEXHONOMI Ans nepenadn MHOPMaLUK, opraHu3auun pasnnyHbIx
POPM UHTEPAKTUBHOW KOHTaKTHOW paboThl obyyatollerocs ¢ npenoaasatenem, B TOM Yucne Be6GUHaApOB, KOTOpble MOryT
ObITb UCMONb30BaHbl ANS NPOBEAEHNS BUPTYaNbHbIX NEKLIMA C BO3MOXHOCTbIO B3aUMOIEACTBUS BCEX Y4aCTHNKOB
OMCTaHUMOHHOro 06y4yeHus, NPoBeIeHNS CEMUHAPOB, BbICTYMNNEHNS C AOKNaaamn 1 3aWuTbl BbIMONHEHHbIX paborT,
NpoBeIeHNs TPEHVUHIOB, OpraHM3aLmmn KONNeKTUBHOWM paboThbl;

- NPVMEHEHNe ONCTaHUMOHHbIX 0Bpa3oBaTenbHbIX TEXHONOI WA Osi OpraHM3aummn GOOPM TEKYILEro 1 NMPOMEXYTOYHOMO
KOHTPONS;

- yBENNYEHMe NPOOONXUTENbHOCTY caa4ym oby4atolyMMcs UHBANUOOM UK NINLOM C OFPaHNYeHHbIMU BOSMOXHOCTSAMU
3[10p0Bbs DOPM NPOMEXYTOYHOR aTTECTALIMMN MO OTHOWEHWIO K YCTaHOBNEHHOW NPOAONXUTENBHOCTY UX CAAYN:

- NPOOMXWTENbHOCTU caa4m 3a4éta UM sK3aMeHa, MPOBOAUMOro B MMCbMEHHON chopMme, - He Bonee 4yeM Ha 90 MUHYT;
- NPOAONIXNTENbHOCTM NOAroTOBKM 06yyatollerocs K 0TBeTy Ha 3a4éTe Unn aKk3ameHe, NPOBOAVMOM B YCTHOM doopMe, - He
6onee 4eM Ha 20 MUHYT;

- NMPOLONXNTENbHOCTM BLICTYNNEHNS 0ByHatoLerocs npu 3awmnTte KypcoBoi paboThbl - He 6onee YeM Ha 15 MUHYT.

Mporpamma coctaeneHa B cootBeTcTBMU ¢ TpeboBaHnsamMm ®IFOC BO n yyebHbiM nnaHom no HanpasneHunto 05.04.01
"C'eonorus" n MarncTepckoi nporpamme "MHXeHepHas reonorus u rmaporeonorus ypbaHnanpoBaHHbIX TEPPUTOPUIA".
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lMpunoxerne 2

K pabo4eii nporpamme AUCLUNINHBI (MOAYNS)

61.B.04.1 KomnsrotepHoe MoaennpoBaHme
ruaporeocanHaMN4eCcKmnX N rufporeoxXuMmN4ecKmx rnpoLeccos

MepeyeHb nuTepartypbl, HEOOXOAUMOM 4Nt OCBOEHUS OUCLMIUINHBI (MOLOYNS)

Hanpasnenue noagrotosku: 05.04.01 - Feonorus

Mpodpunb NOAroToBKM: VIHXeHepHas reonorms u ruaporeonorns ypbaHmanpoBaHHbIX TEPPUTOPUi
KBanucukaums BbinyCKHUKA: MarncTp

dopma 0by4eHus: o4Hoe

SA3bik 0by4eHuns: pycckuia

oa Hauana obyyeHus no obpasosatenbHol nporpamme: 2017

OcHoBHas nuTeparypa:
1. KomnbloTepHas matematuka: Y4ebHoe nocobue/K.B.Tutos - M.: LI PUOP, HALL MH®DPA-M, 2016. - 261 c. - (Bbicwee
06pasoBaHue).
Pexwum pgoctyna: http://znanium.com/catalog.php?bookinfo=523231
2.lnakog, M. C. OcHOBbLI KOMMNbLIOTEPHON Fpadhmkun [SNeKTPOHHBIA pecypc] : yueb. nocobue / I1. C. Wnakos, tO. J1.

lOHakoB, M. B. linakoBa. - KpacHospck : Cunb. coenep. yH-T, 2014. - 398 ¢. Pexum poctyna:
http://znanium.com/catalog.php?bookinfo=507976

3. bazoBble 1 NpuknagHble MHOPMaLUMOHHbIE TexHonoruun: YyebHuk / B.A. MBosaesa. - M.: O POPYM: HUL
NH®PA-M, 2014. - 384 c. Pexum goctyna: http://znanium.com/bookread2.php?book=428860

4. MlHghopmaTtmka, aBTOMaTU3MpPOBaHHbIE MHGOPMALMOHHBIE TEXHONOMMK 1 cucTeMbl: YuebHuk / B.A. 'Bosaesa. - M.: [
DOPYM: HNL NHDPA-M, 2015. - 544 c. Pexwum goctyna: http:/znanium.com/bookread2.php?book=492670

5. N'puHesckuin O. C. 'moporeogmHaMmyeckoe MoO4eNMpoBaHne B3aMMOOeiCTBUS NOA3EMHbIX U MOBEPXHOCTHbIX BOA;:
Monorpadous / C.O. I'puHesckuia. - M.: HUL MIH®PA-M, 2014. - 152 c. - (Hay4Has mbicnb). ISBN 978-5-16-005256-4
Pexum poctyna: http://znanium.com/bookread.php?book=413174

JononHutenbHas nuteparypa:
JononHntenbHas nutepatypa
1.MuponreHko B.A., MNpobnembl ruaporeoakonorun. B 3-x 1. T. 3 (kH. 2). MNpuknagHble nccnenoBaHns [SneKTPOHHbIN

pecypc] / MupoHeHko B.A., PymbiHuH B.I™. - 2-e n3g., ctep. - M: spatenbcTBO MOCKOBCKOro rocynapCTBEHHONO rOPHOro
yHmBepcuTeTa, 2002. - ISBN 5-7418-0123-4 - Pexxum poctyna: http://www.studentlibrary.ru/book/ISBN5741801234.html

2. MaTtemaTtunyeckume MeTonbl B rugporeonoruun: YuyebHoe nocobue ans sysos / B.C. HazapeHko, O.B. HasapeHko. -
Poctos-Ha-LoHy: NapatenbcTto ODY, 2010. - 126 ¢. Pexxumm gocTyna:
http://znanium.com/bookread2.php?book=550745
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Mporpamma gucumnnunHbl "KoMnboTepHOE MOOENMpoBaHe rmMaporeoamHaMmMyecknx n ruaporeoxmmMmyeckux npowueccos"; 05.04.01
""eonoruns".

lMpunoxerve 3

K pabo4eii nporpamme AUCLUNINHBI (MOAYNS)

61.B.04.1 KomnsrotepHoe MoaennpoBaHme
ruaporeocanHaMN4eCcKmnX N rufporeoxXuMmN4ecKmx rnpoLeccos

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

Hanpasnenue nogrotosku: 05.04.01 - Feonorus

Mpodpmnb NOAroToBKM: VIHXeHepHas reonorms u ruaporeonorns ypbaHmanpoBaHHbIX TEPPUTOPUi
KBanucukaums BbinyCKHUKA: MarncTp

dopma 0by4eHus: o4Hoe

SA3bik 0by4eHms: pycckuia

oa Hauana obyyeHus no obpasosatenbHol nporpamme: 2017

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

OnepauuoHHas cuctema Microsoft Windows 7 MpodbeccuonanbHas unum 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 HANMYUK B SNIEKTPOHHO-OMBNMOTEUHOI cucTeme
"ZNANIUM.COM", nocTyn K KoTopoii npenoctasneH obyyatowmmes. I6C "ZNANIUM.COM" coaepXuT npom3BeneHns
KPYMHENWMX POCCUNCKUX YHEHbIX, PYKOBOAUTENEN rocy0apCTBEHHbIX OpraHoB, npenogaearenei segyLmx By30B CTPaHbl,
BbICOKOKBaNMULIMPOBAHHbLIX CMELMANNCTOB B pa3nnyHblx cdoepax busHeca. doHn 6nbnmotekn cpopMmnpoBaH C y4eToMm
BCEX M3MEHEHU 06pa30oBaTeNbHbIX CTaHAAPTOB U BKNKOHYAET y4ebHMKN, y4ebHble nocobus, yuebHO-MeToanYeCcKme
KOMMekchbl, MOHOrpadum, asTopedeparbl, Auccepraumm, SHUUKIoNeaun, CnoBapu U CNpaBoYHNKN,
3akoHo4arteNbHO-HOPMaTUBHbIE [OKYMEHTbI, CrieumanbHble Nepuognyeckme n3naHns 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-meToamYeckas nutepatypa s LaHHOW AUCLMNAUHBI UMEETCS B HANUYMU B SNEKTPOHHO-BMBNNOTEYHOR crncTeMe
NapaTenbcTBa "MaHb" , LOCTyn K KOTOpOM NpenocTtasneH obydyatowmmes. 96C NapaTtenbcTea "MaHb" BkoyaeT B cebs
SNEKTPOHHbIE BEPCUM KHUT n3patenbcTBa "laHb" 1 opyrux BeLylwmx n3natenbcts y4ebHoM nuTepaTypsbl, a Takxe
SNEKTPOHHbIE BEPCUUN MEPNOANYECKUX U3OaHWUIA NO €CTECTBEHHbIM, TEXHNYECKUM U r'yMaHUTapHbIM Haykam. 9bC
N3paTenbcTea "MaHb" obecneunBaeT fOCTYN K HAYYHOW, y4ebHO nuTepaTtype 1 HayYHbIM NEPUOLNYECKAM U3LAHUSM MO
MakCMMarnbHOMY KONMYECTBY NPOOUNbHbLIX HANpPaBReHUiA ¢ COBNOAEHNEM BCEX aBTOPCKUX U CMEXHbIX Mpas.
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