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Mporpamma gucumnnunHbl "KoMnboTepHOE MOOENMpoBaHe rmMaporeoamHaMmMyecknx n ruaporeoxmmMmyeckux npowueccos"; 05.04.01
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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
MNK-5 CnocobeH NPUMeHATb NPaKTUYECKNEe HaBbIKN Hay4YHO-UCCNenoBaTenbCkux paboT B

06nacTv NPOrHO3MPOBaHNS, MOLENNPOBAHNS U3MEHEHUS TLPOre0Nornyeckon,
Feonorn4ecKom, NHXEeHepPHO-reoNornyeckolin 06cTaHoBKM NoL BO3LENCTBMEM
NPUPOAHBIX N TEXHOMEHHbIX MPOLECCOB Y OPraHW30BbIBATb MOHUTOPUHT
reonornyeckomn cpenbl

O6yyatolmiics, OCBOMBLUNA AUCLUMANHY (MOOYNb):
JlonxeH 3HaTb:

COBPEMEHHbIE METObI CO3AaHUS, PELAKTUPOBAHNS, XPaHEHWNS U OpraHn3auum NPOCTPaHCTBEHHbIX aHHbIX;
coBpeMeHHble MeToabl 06paboTku 1 aHanM3a pasHbIX BULOB NPOCTPAHCTBEHHON MHApOPMALIMK; PSiL NMPOrPaMMHbIX
KOMMIEKCOB, NMPMMEHseMbIX Ans 06paboTKy rmaporeoanHaMmMyYeckoi U rMaporeoXMMMHYeckon nHopMauum u
monenvnposaHus (Excel, Statistica, Surfer, Modflow).

HonxeH ymeTb:

MCnonb30oBaTh MHAOPMALMIO U3 Pa3NNYHbIX UCTOYHUKOB OMS PELEHUS NPOgIECCUMOHANbHBIX U COLManbHbIX 3a0ay;

MCMonb30BaTb NPOJUIbHO-CNeLnanu3npoBaHHbie MHOPMALIMOHHbIE TEXHONOTMN ONS PeWeHns WUPoKoro Kpyra
rmoporeonornyeckmnx n reoakonorm4ecknx 3anay,

cBoboOHO OpUeHTNpPOoBaTbCA B TEPMUHONOIMN; CO34aBaTb FeOCpI/IJ'IpraLI,I/IOHHbIe n reoMmmrpaloOHHble Mooenu.

JonxeH Bnanetb:
MUMeTb HaBblKM paboTbl C KOMMLIOTEPOM, KaK CPELCTBOM yrpaBneHns uHdopMaumei;
paboTatb ¢ MHpopMaumelt B rnobanbHbIX KOMMbIOTEPHbBIX CETSX;

npakTn4eCKnMn HaBblkaMun pa60TbI C ps4oOM WMPOKO ncnosib3yeMblixX cneumnanmn3npoBaHHbIX NPOrpaMMHbIX
KOMIMNEeKCOoB.

JonxeH AeMoHCTpUpoBaTb CNOCOBHOCTb U FOTOBHOCTb:!

rotoB paboTtaTtb C KOMMbIOTEPOM, Kak CPEeACTBOM yrNpaBieHusi nHpopmaumen;

rotoB paboTtatb C MHGOpPMALMEN B rnobarnbHbIX KOMMbIOTEPHbBIX CETSIX;

rOTOB MPUMEHSATb NPaKTUYECKME HaBbIKM C NPOrpaMMaMu 1 UX Creumani3npoBaHHbIMU NPUNOXEHNSIMU;

rotoB obpabarbiBaTb r’MAPOreonornieECKy0 MHCPOPMALINIO, CXEMATU3NPOBATL MLPOre0NormMiyeckue ycnoBus
TEPPUTOPUIA U CO3aaBaTh reoPUIbTPALVOHHBIE U FEOMUTPALVOHHBIE MOAENMU;

crnocobeH cBo60AHO OPUEHTMPOBATLCS B TEPMUHONOMNN;

crnocobeH 1cnonb3oBaTb nHpopMaLuio N3 pasnnYHbIX MICTOYHMKOB OIS PeeHns npogoeccmoHasbHbIX 1 coumanbHbIX
3anau;

crnocobeH ncnonb3oBaTb cneunann3npoBaHHble NporpaMMHblie NPoAYKTbl ANd peleHns WNpPoKoro Kpyra
rmgporeonorn4ecknx 3anau.

2. Mecto aucuunnuHbl (Moayns) B ctpyktype OIMOIM BO

JaHHasa ancumnnuHa (Moaynb) BKNtoYeHa B pasaen "B1.B.02 OucunnanHbl (Mogynu)" 0CHOBHOWM nNpodpeccnoHanbHOM
obpaszoBatenbHoi nporpammel 05.04.01 "Meonorust (NHXeHepHas reonorust U rmaporeonorust ypbaHmanpoBaHHbIX
TEPPUTOPUIA)" M OTHOCUTCS K BApMaTUBHOM HacTu.

OcBaunBaetcs Ha 1 Kypce B 2 ceMecTpe.

3. O6beM AUCUMNMNMJIUHDI (MO,IJ,yJ'ISl) B 3a4eTHbIX eauHULLax ¢ yKka3daHMeM KosimyecTtBa 4acoB, BblaeJIeHHbIX Ha
KOHTaKTHyI0 paboTy obyualoLmxcs ¢ npenogasarenieM (Mo BUAaMm yd4ebHbIX 3aHATUN) U Ha CaMOCTOSITENIbHYIO
paboty obyuarowmxcs

O6was TpynoeMKOCTb AUCLMINANHBI COCTaBASET 3 3a4eTHbIX(ble) eauHmL(bl) Ha 108 yaca(os).
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KoHTakTHasi paboTa - 31 yaca(os), B TOM 4yncne nekuum - 10 yaca(oB), npakTuyeckme 3aHsTus - 0 yaca(os),
nabopaTtopHble paboTbl - 20 Yaca(oB), KOHTPONb caMocTosiTeNbHOM paboThl - 1 Yaca(os).

CamocTositenbHas paboTta - 77 4aca(os).
KoHTponb (3a4éT / ak3aMmeH) - 0 yaca(os).
dopma NPOMEXYTOHHOrO KOHTPONS ANCUUMMAUHBI: 3a4eT BO 2 CEMECTpeE.

4. CopepXxaHue auCUUNNUHbI (MOAYNSA), CTPYKTYpUpPOBaHHOE MO TeMaMm (pa3nenam) ¢ yKkasaHMeM OTBeAeHHOro Ha
HUX KONIMYeCTBa aKkageMU4yecknx 4acoB U BUOOB yYebHbIX 3aHATUN

4.1 CTpyKTypa U TeMaTU4eCKui nnaH KOHTaKTHOW M CaMOCTOSITENbHON paboThl MO AUCLMNNIMHE (MOAYNIO)

Bupbl 1 yacbl KOHTaKTHOM paboThbl, Camo-

UX TPYOO0EMKOCTb (B Yacax) cToNi-

N Paspenbl pucumnamHbl / Ce- |Nekuun,NMexumn| Npaktu-Mpaktn-Jlabopa-fa6opa-| Tenb-
monyns MecCTp| Bcero | B 3n. |4yeckume |4yeckue [TopHble|TOpHble| Has

copme [3aHATMA,| B an. |paboTbl,| B an. pa-
Bcero |cpopme| Bcero |chbopme | 6oTa

Tema 1. BeogHas yacTtb. O630p NporpamMmHbIx
1 |MPOAYKTOB, WNPOKO NPUMEHAEMbIX ANS

" [06paboTKy rmaporeonornyeckoi
nHgopmauun.
Tema 2. dunbTpaums, Tenno- n
o |MacconepeHoc B NoToKax NoA3EMHbIX BOA.
" IMogenvpoBaHue reounbTpaLmu.

3 Tema 3. ['maporeoxnmmuyeckoe
) mMogennposaHue.

NToro 12 0 0 0 24 0 71

4.2 CopepxaHue AUCUUMINHbI (MOBYNSA)

Tema 1. BBogHasi yactb. 0630p NpoOrpaMMHbIX NPOAYKTOB, LUMPOKO NPUMEHSIEMbIX ANsi 06paboTkm
rmaporeonormyeckon MHopMaLun.

Obwas xapakTepuctuka AMcumnanHbl. TEHAEHUMN COBPEMEHHOIO MAPOBOr0 Pa3BUTWS METOLOB 06paboTku YNCNEHHOI
nHgpopmaumm. Kpatkuit 0630p nporpaMMHbIX NPOayKTOB, WNPOKO NPUMEHSEMbIX Ans 06paboTky rMaporeonormieckonm
WHpopmMaumn. BoaMOXHOCTM CTaTUCTUYECKOro aHannsa, npegocTtasnsemble Excel, Statistica. KoppensumoHHbii,
PErpPECCUNOHHDI, (PaKTOPHbIN, KNaCTEPHBIA N AUCKPUMUHAHTHbLIN aHanuabl. MogenuposaHue B Surfer. MogennpoBaHue
reoounbTpaumm; xapakrepuctmka nporpammbl Modflow. M'maporeoxummnyeckoe mogennposaHue; nporpammsl Heh,
CenekTop.

Tema 2. CDI/IHpraLIMH, Tenno- u MacconepeHocC B NOTOKax Noa3eMHbIX BOA. Mo.u,enupoaal-me reochunbTpaLmu.

®DopMbl MacconepeHoca B ropHbIX MOPoAax: KOHBEKUNS, Anddpy3uns, rmapoanHammyeckas aucnepcns (NpoaonbHas u
nonepeyHas).

Monenb KOHBEKTMBHOIO NepeHoca B rOMOreHHbIX NopoAax C y4eTOM PaBHOBECHbIX Y HEPaBHOBECHbIX NPOLIECCOB
MaccoobmeHa. KoadpdomumeHT 3ameaneHus.

MmopoavHammyeckas ovcnepcns. Mogenb KOHBEKTUBHO-ANCNEPCUOHHOMO NepeHoca B FOMOreHHbIx nopoaax. Ckopoctb
nepeHoca (ppoHTa 3arpsa3HEHNS, OLleHKa Pa3MEPOB NEPEXOLHOM 30HbI. BnnsHue Buaa nsotepmsl copbumm Ha
nepexoaHyto 3oHy. Ponb nonepeyHoro paccevBaHns B NNaHOBOM MOTOKE.

Mogenu FeTepOFeHHO-6J'IOKOBOI7I cpenbl, MOOENN NepeHOoCa B CIIONCTbIX nacTtax. MaKpO,EI,I/ICﬂepCI/IFI.

TennonepeHoc B (puibTPaLMNOHHOM MOTOKE: PU3NYECKME OCHOBbI, MPUMEHEHME OAaHHbIX TEPMOMETPUU AN
onpeneneHnda sneMeHToB NoToKa Noa3eMHbIX BOO B BOOOHOCHbIX 1 pa3aendrowmx nnacrax.

Pacyértbl MaccornepeHoca B 30He aspaunn, oLeHkKa 3almnLEHHOCTHY FPYHTOBbIX BOA.

MNMocTpoeHve TpaekTopuin ABUXEHNS HYaCTUL, H2 OCHOBE CETOYHOr0 MOMS CKOPOCTEN C UCMONb30BaHNEM KOMMbIOTEPHOMO
MOJLENMPOBaHUSA, MHTEPMONALMNOHHBIA PACYET Nons CKOPOCTEN.

YucneHHoe mooennpoesaHme Macco- n tennonepeHoca ¢ NCnob3oBaHMEM METON0B KOHEYHbIX pa3HOCTeI7I n
XapakTepucTuk. YucneHHoe MoZenMpoBaHne ounbTpauuoHHbIX NMOTOKOB nepeMeHHO|7| MUHepannsaunn.

MocTaHoBKa reonbTPALMOHHBIX 3a4a4 (MPOrHO3HbIX, AMUTHO3HbIX, Pa3BEA0YHbIX), MOHSATNE
BbIYUCTUTENBHO-MOAENBbHBIX 9KCMIEPUMEHTOB.

AHanuntnyeckue peweHns ypaBHeHI/II7I O,El,HOMGpHOI7I CTaLlVIOHapHOVI n HeCTaLlMOHapHOIZ reoounbTpauunm. CeobonHas n
I'IO,D,I'IépTaH hunbTpauna B noxe BOOOEMOB 1 BOOOTOKOB.
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MeToaunka KOMIMbIOTEPHOro MO4ENNPOBAHNS reoPuUnbTpaLnn: CYLHOCTb MeTo4a KOHEYHbIX pa3HOCTeI7I (MKP) N KOHEe4YHO
Pa3HOCTHasA ceTka. AI'II'IpOKCI/IMaLI,I/ISI ypaBHeHUS reopunbTpaLnm ¢ NOMOLLbIO MKP. Cuctema ceTo4HbIX ypaBHeHVII7I
reoounbTpaumm, NOCTPOEHNE CETOUYHbBIX CXEM NPOMUIbHBLIX U NNAHOBbIX, KBa3VITpéXMeprIX n TpéXMeprIX NOTOKOB,
BbIBO KOHEYHO-PA3HOCTHbIX ypaBHeHMI7I, SIBHble N HEABHbIE PA3HOCTHbIE CXEMbl.

MprHLUMABI 1 MeToabl Kannbpaunmy reochnnbTPaLMOHHBIX MOAENEN.
OnpeneneHrie reoounbTPaUMOHHbIX MapaMeTPOB BOLOHOCHbIX MIacToB U
WHTEHCMBHOCTU MH(UABTPALMM MO AAHHBIM PEXUMHBIX HABNOLEHUIA.

Mo,uenvlposaHme BnarornepeHoca ons paCl-IéTOB MHPUNbTPALNOHHOIO NNTAHUA N onpeaeneHns napameTpos
BnaronepeHoca.

OCHOBHblE NPUHLMMBI YACNIEHHOrO MOAENUPOBaHNS reodounbTpaumm B nakete PM-5 (Processing Modflow).

Tewma 3. T'naporeoxmMmnyeckoe MoaoenupoBaHue.

OcHoBHbIe rpynbl COCTaBa NOA3EMHbIX BOL, (MAKPO- , ME3O0- Y1 MUKPOKOMMOHEHTbI, M30TOMbI, PACTBOPEHHBIE rasbl,
OpraHNyecKkoe BELLECTBO, MUKPOOPraHnaMbl). TUMMYHBIE KOMMAOHEHTBI Kax Jov rpynnbl. MuHepanusauus.

OCHOBHblE KOMMOHEHTbI cOCTaBa nopon (MMHepaHbl, opraHm4eckoe BeulecTBo, 0OMEHHbI KOMI'IJ'IeKC). KonnyectBeHHble
BblpaXeHnsa coCTaBoB. AKTUBHOCTb KOMMOHEHTOB.

OCHOBHbIE KOMMOHEHTbI COCTaBa NMOYBEHHOIO BO34yXa N NX KOHLEHTpauun. AKTUBHbIE radbl. PyrmTNBHOCTD.
PacTBoprMOCTb COCTaBNSIOWMX ra30B B 3aBUCUMOCTU OT P-T ycnosuid. BnnsaHne MmnHepanmsaumm noa3emMHblx BO4 Ha
pacTBOPUMOCTb (BbiCannBaHue).

rI/I}J,pOFeOXI/IMI/I‘-IeCKaFI Cncrtema, ee KOMMOHEHTbI N XapakKTepuCcTukun. BbioeneHune cnctemsol. OTKprTbIe N 3aKpbiTble
CNCTEMDI. KOHLleHTpaLlI/II/I N aKTUBHOCTW KOMMOHEHTOB CUCTEMbI. npOCTaH Monenb npoueccos. OcHoBHoI nocrtynar
XUMUYECKOM KMHETUKMN, 3aKOH OENCTBUS Macc.

"oMoreHHble NpoLecchl B NOA3EMHbIX Bogax. KomnnekcoobpasoBaHve 1 0eCTPyKLMs B MPUMPOAHbIX Bogax. PaBHoBecue
1 KUHeTVKa. Ponb 3TUX NpoLLEeCcCoB B (DOPMUPOBAHMM COCTABA MOA3EMHbIX BOL.

PacTtBOpeHwue, ocaxaeHue, Bollenaynsanue. IHoekc HacblweHus. MNpocTble MOLenn KUHETVKI pacTBOPEHMSI. VIOHHBIN
06MeH 1 copbums. BoamoxHoCTV copbumm KaTMOHOB U aHMOHOB B 3aBcuMocTU oT pH. Monenb romoBaneHTHoOro
obmeHa. M3oTepmbl copbumm. OcHOBHbIe BelecTBa-copbeHTbl. Ponb B npoueccax (oopMrpoBaHnsi cocTaBa Noa3eMHbIX
BOA.

OkwncneHve-BoccTaHoBneHne, En. OcobeHHOCTM HAKOMNEHUS 1 3aKOHOMEPHOCTY MUrpaLLMy MaKPOKOMMOHEHTOB.
KoHcepBaTuBHbIE 1 HEKOHCEpPBaTUBHbIE BelecTsa. eoxummnyeckune 6apbepbl.

MVIKpOKOMI'IOHeHTbI Nnoa3eMHbIX BOL, UX 3HAYEHNE AN XO39NCTBEHHO-MNTLEBOIO BO,D,OCHaé)KeHI/IH N NMPOMbIWNeHHoe
Mncnonb3oBaHue. PaCTBopéHHble opraHu4yeckune seulecrtsa.

Moporeoxmmmnyeckoe MonennposarHme. PopMUpoBaHe MOLENN PABHOBECHUS B MMLPOreoXMUYECKON CUCTEME.
3apaHve cocTaea cucteMbl. [NpUHLMMBI TOCTPOEHNS MOAENN COCTaBa NOA3EMHbIX BOA HA OCHOBaHUW XMMUYECKOTO
aHanuaa. MooenuposaHve CMELMBAHNS NOA3EMHbIX BOL.

MpakTuyeckne NpUMepbl NPUMEHEHUS YACNEHHOMO MOAENNPOBaHMS B ruagporeonorun. CTpykTypa BogHoro 6anaHca
YUCNEHHbBIX MOLENei reonnbTpaLmm.

MogenvpoBaHue nepeHoca 3arpsa3HeHns rno NMHNSM Toka noasemHbix BoA. [porpamma PMPath.
Oco6eHHOCTUN COCTaBNEHNS rEOMUrPALIMOHHBIX Mogenel. Mporpamma MT3DMS.

5. MepeyeHb yue6HO-MeTOAMUYECKOrO O6ecneyeHus Ajisi cCaMoCTosITeNbHON paboTbl o6yyaroLmMxcs no
AucuunnuHe (Moaynio)

CamocTositenbHas pabota 0by4arolyxcs BbINOMHAETCS MO 3a0aHNI0 U MPU METOLMYECKOM PYKOBOACTBE NpenofasaTens,
Ho 6e3 ero HenocpeLCcTBEHHOro y4actus. CamocTosiTenbHas pabota noapasnensieTcsl Ha CaMoCTOSTENbHYIO paboTy Ha
AyLUTOPHBIX 3aHATUSIX U HA BHEAYAUTOPHYIO CaMOCTOsTENbHYIO0 paboTy. CamocTosTenbHas paboTta obyyatowmxcs
BK/OYAET Kak MOMHOCTbIO CAMOCTOSITENBHOE OCBOEHME OTLEMNbHBIX TEM (Pa3fenos) AUCLUMNANUHBI, Tak 1 NpopaboTky Tem
(pa3penos), ocBaMBaEMbIX BO BPeMsi ayanTopHol paboTel. Bo BpeMsi caMocTosiTenbHOM paboTbl 0ByyatoWwmnecs YnutarT u
KOHCMEKTUPYIOT y4eOHYI0, Hay4HYHO 1 CMPABOYHYIO NMTEPATYPY, BbINONHAT 3aaHUs, HANpPaBieHHbIE Ha 3aKpenneHne
3HaHW 1 0TPabOTKYy YMEHUIA U HABBIKOB, FOTOBATCS K TEKYLWEMY 1 MPOMEXYTOYHOMY KOHTPOSO MO AUCLMMUHE.

OpraHuzauusi caMocTosTeNnbHOM paboTbl 0ByHaIOWUXCS PernaMeHTMPYeTCsl HOPMATUBHBIMU LOKYMEHTaMU,
y4ebHO-MeTOANYECKOA NUTEPaTYPOii U 3NEKTPOHHBIMM 0Bpa30BaTENbHBIMU PECYpcamm, BKIOYAS:

MopsiLoK opraHn3aumm 1 ocyleCTBAEHNS 06pa30BaTeNbHON AeSTENbHOCTM MO 06pas3oBaTeNbHBIM MPOrPamMMam BhICLIETO
0bpasoBaHus - nporpammam bakanaspuara, nporpammam crieumaniTeTa, nporpammam MarmcTpatypbl (YyTBEpXOeH
npukasom MuHucTepcTBa Hayku 1 Bbicllero obpasosaHus Poccuiickon Depepaunm ot 6 anpens 2021 roga Ne245)
Mucemo MuHucTepcTBa 0bpasosaHus Poccuiickoin ®enepauum Noe14-55-996uH/15 ot 27 Hosibps 2002 r. "O6
aKTUBM3aLUMM CAMOCTOATENbHON paboTbl CTYAEHTOB BbICILMX Y4EOHbIX 3aBeaeHMNA"

YcTaB heaepanbHoro rocyjapCTBEHHOr0 aBTOHOMHOIro 06pasoBaTenbHOro yupexaeHus "KasaHckuii (Mpreonxckuii)
doenepanbHbI yHuBepcuTet”

MpaBuna BHyTPEHHero pacrnopsiaka goeepanbHOro rocy1apcTBeHHOr0 aBTOHOMHOMO 06pas3oBaTebHOMo y4pexaeHus
BbICLLEro npodheccuoHanbHoro obpasoeaHus "KasaHckuii (Mpueonxckuii) doeaepanbHbllii yHUBEpPCUTET"

JlokanbHble HopMaTMBHbIE akTbl KasaHckoro (MprBonkCcKoro) doeaepansHOro yHmBepcuteTa

KETPOHHBH
B_EPCHTET

AHATTAMECKAR CrCTEMA KPY

3AE
CrpaHnwuua 5 13 10. EEl YHH
oML

ARl | AL O



Mporpamma gucumnnunHbl "KoMnboTepHOE MOOENMpoBaHe rmMaporeoamHaMmMyecknx n ruaporeoxmmMmyeckux npowueccos"; 05.04.01
""eonoruns".

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, OLLEHOUYHbIX CPEeACcTB NO AUCLUUMNIMHE (MOAYNIO)

DOoHAO OLEHOYHbIX cpencTs no gucunninHe (Mo,u,ymo) BK/IOYAET OLUEeHO4YHble MaTepualibl, HanpaB/ieHHble Ha NPOBEPKY
OCBOEHMNS KOMMETEHUWA, B TOM YMCE 3HAHWIA, yMeHVII7I 1 HaBblkoB. POHAO OLEHOYHbIX cpencTs BKIO4YaeT OueHOYHbIe
cpencTea TeKylero KoOHTponAa 1 oueHo4YHble cpenctea ﬂpOMe)KyTOLIHOIZ arrecrtauunn.

B choH e OUeHOYHBIX CPEACTB COAEPXUTCS Creayiolas uHpopMaums:

- COOTBETCTBME KOMMETEHUUI NNaHMpyeMbIM peadynbTataM 0by4eHus o SUCUUnIvHe (Moaynio);

- KPUTEPUM OLIEHMBAHNS CHOPMUPOBAHHOCTY KOMMNETEHLMIA;

- MEXaHU3M (DOPMUPOBAHWSI OLEHKM MO ANCUMNNHE (MOAYNIO);

- onucaHve Nopsiaka NPUMEHEHUs U NpoLeaypbl OLEHMBAHNS LS KaXA0r0 OLEHOYHOro CPencTBa;
- KpUTEepPUM OLIEHMBAHNS 015 KaXA0ro OLEeHOYHOro CpeacTea;

- cogepXaHue OLEHOYHbIX CPeacTB, BKoYas TpeboBaHus, NpeabsBisemMble K 0ecTBUSM 0byHatowmxcs,
IEeMOHCTPVPYeMbIM peadynbTaTtaMm, 3aaHns PasnnyHbIX TUMOB.

DOoHAO OLEHOYHbIX cpencTs no gucumninHe HaxoonTcs B rlpI/IJ'IO)KeHI/II/I 1k nporpamme oncumnianHbl (MO,EI,y}'IPO).

7. NepeueHb nuTepatypbl, HEO6XO0AUMMON OJ1S1 OCBOEHUS OUCLUNMHBI (MOAynst)

OcBoeHVe gucuMNAUHLI (MOSYNS) NPeLnonaraeT U3y4eHrne OCHOBHOW 1 LONONHUTENLHOW y4ebHOM nuTepaTypbil.
NuTtepatypa MoxeT ObITb AOCTyMHa 00yyalowWwmuMcs B O4HOM U3 BYX BApPUaHTOB (MO0 B 060MX N3 HKX):

- B 9/1EKTPOHHOM BMAE - Yepe3 3NEKTPOHHbIE BUBNMOTEYHbIE CUCTEMbI HA OCHOBaHMM 3ak/to4eHHbIXx KDY aorosopos ¢
npasoobnanatensimu;

- B NeyatHoM Buae - B HayyHoi 6ubnuoteke um. H.N. Nlobayesckoro. Obyyarowmecs nonyyaroT y4ebHyto nutepatypy Ha
aboHeMeHTe Mo YnTaTeNbCKUM BrneTam B COOTBETCTBUM C NMpaBunamy nonb3oBaHus HayyHol 6GnbnnoTekoi.

OneKTPOHHbIE N30aHUA BOCTYMHbI LUCTAHLUMOHHO 13 NoBoi TOUKM Npu BBEAEHNN 00yHaIOLWMMCS CBOETO NOMMHA 1 Naponst
OT NNYHOro KabuHeTa B cMcTeMe "ONEeKTPOHHbIA yHMBepcuUTeT". Mpu MCNONb30BaHUM NeYaTHbIX N3naHWA GUbNNOTEYHbIN
hOHL [OMXKeEH BblTb YKOMMNEKTOBAH MMM U3 pacyeTa He MeHee 0,5 ak3emnnsipa (ans obyyatowmxcs no rocC 3++ - He
meHee 0,25 sk3emMnngapa) Kaxaooro n3 n3gaHnini OCHOBHOM nuTepatypbl n He meHee 0,25 ak3emnngapa AONONHUTENbHON
nuTepaTypbl Ha Kaxaoro obyyatowerocs 13 yucna nuu, 0LHOBPEMEHHO OCBAMBAIOWMX OAHHYIO OUCLMNANHY.

MepeyeHb OCHOBHOW U [OMONHUTENBHOMN y4eBHON NTepaTtypbl, HEOOXOAMMON A1 OCBOEHUS AUCLUMMNAVHBI (MOOyns),
Haxonomutcs B MpunoxeHun 2 kK paboyeli nporpamMme AuCUMNAMHbL. OH NOANEXUT OBHOBNEHMIO NPY U3MEHEHUN YCITOBUIA
noroeopos K®Y ¢ npasoobnagatensiMm anekTPOHHbIX U3OAHWA U NPU N3MEHEeHM KOMMNIEKTOBaHMUS ooHa0B Hay4Hoi
onbnuotekn KdY.

8. MNepeueHb pecypcoB MHPOPMALMOHHO-TEIEKOMMYHUKaLMOHHOMN ceTn "UHTepHeT", He06X0AUMbIX NS
OCBOEHUS1 AUCLUMNMUHBI (MOOYIS)

Bce o reonorum (HeouumanbHbii cant reogpaka MIY) - http://geo.web.ru/
"eonoruyeckas 6ubnuoteka Geokniga - http://www.geokniga.org/
MHgbopmaLmoHHas cuctema - http://window.edu.ru/library?p_rubr=2.2.74.9
HayyHas anekTpoHHast 6ubnuoteka - http://elibrary.ru/defaultx.asp

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

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

9. MeTognueckue ykasaHusl oisi 06y4aroLLLMXCA MO OCBOEHMUIO AUCLUM/IMHBI (MOAYNS)

CrpaHnua 6 13 10.
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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 KOMMbIOTEPHbBIX MOLENen, ux kanmbposka u
TenbHasi peLleHre NPOrHO3HbIX 3aaa4 TpebytoT focTaTouHO 6oNbLOro KonuyecTsa BpemeHu. Moatomy
paboTa cocTaBneHve 6onbluiein YacT Mofenel Ha4HaeTCsl B KOMMNbIOTEPHOM KNacce BMecTe C

npenogaearteneM, a nx 3aBeplieHne ¢ KanmbpoBKOW 1 PeeHeM NOCTaBIEHHbIX MPOrHO3HbIX 3a4ay

(pacyeT MakcuManbHOM NPON3BOANTENbHOCTM BOA03A00PHOM CKBAXMHbI (CKBaXMWH), onpeaeneHne

BOJOMPUTOKOB B Kapbep, OLEHKa B3aUMOLENCTBUS Pa3NNYHbIX MALPOreoNiormyeckux o6 bekTos,

pacyeT KOHLEHTpaLumM KOHTaMUHaHTa B ONpeaeNneHHOM MecTe 1 B ONpeleNneHHoe BpeMs,, 1 T.4.) - B

LOMaLHMX YCNOBUSIX (UM CAMOCTOSTENBHO B KOMMBIOTEPHOM KNTACCE BO BHE ayIMTOPHOE BPeEMS).

YcnewHocTb caMoCcToSITENbHOM paboThl ONpeaenseTcs CTeneHbo YCBOEHNS HE0BX0ANMOro

TEOPEeTNYECKOro Matepuana u NpakTU4ecKrx HaBbIKOB MOLENMPOBAHUS, KOTOPbIE NPENOLHOCATCS BO

BpeMsi nabopaTopHO-NPaKTUHECKUX 3aHSATWIA.

3ayer 3ayeT NpoxoanT B KOMMNbIOTEPHOM knacce. Obyyaemble "BbITAMMBAOT" OOUH TEOPETUHECKUI BOMPOC 1
mMogenbHyto 3aaady. OCHOBHOE 1 0OCTATOYHO ANMTEeNbHOE BPEMS YXOAMT HA CO34aHue Mogenu, eé
KanmbpoBKy 1 pelleHne psaa 0603HaYEHHbIX MPOrHO3HbIX 3aaa4. OOVMHAKOBbIX MOLENbHbIX 3a4au
HeT, No3TOMY YCMEeLWHOoe MPOXOXOeHNe 3a4eTHOro UCMbITaHUS rnpegnonaraet Hanu4ne Teepabix
HayanbHbIX HaBbIKOB KOMMbIOTEPHOr0 YACNEHHOIO MOAENIMPOBAHNS.

10. MepeveHb MHGOPMaLMOHHBIX TEXHONOIUIN, UCMOMNb3YeMbIX MPU OCYLLLECTBNIEHMN 06pa30oBaTeNbHOro
npouecca no gucuunIuHe (MOAyno), BKAoYasi nepeyeHb NPOrpaMMHOro o6ecneyeHns 1 MHOPMaLMOHHbIX
CMpaBOYHbIX CUCTEM (NPY HEO6XOAUMOCTH)

MepeyeHb MHPOPMALMOHHBIX TEXHOMOMUIA, NCTONb3YEMbIX NMPU OCYLLECTBNEHM 06pa3oBaTebHOro npolecca no
OUCUMNAVHE (MOLyNio), BKNOYas nepedeHb NporpaMMHOro obecrneyeHns U MHGOPMAaLIMOHHbBIX CMPaBOYHbIX CUCTEM,
npenctasneH B MpunoxeHun 3 k paboyen nporpamMMme OUCLMNNVHBI (MOZYNS).

11. OnucaHne matepuanbHO-TEXHUYECKON 6a3bl, HEO6X0,AMMON ANS OCYLLLECTBNEHUS 06pa3oBaTe/ibHOro
npotecca no aucuunInHe (Mogynio)

MartepunanbHO-TeXHUYECKOE obecrneyeHune o6pasoBaTeanoro npouecca no gucumnnmHe (MOAyNo) BKAKOYAET B cebs
cnepywouwme KOMMNOHEHTDI:

MomelleHnst ofisi CaMOCTOSTENbHOM PaboTbl 0BYYAKWUXCS, YKOMMNIEKTOBAHHbIE CMELNANN3NPOBAHHOK MEBENbIO (CTOMbI 1
CTYNbS1) U OCHAIEHHbIE KOMMbIOTEPHOM TEXHUKOM C BO3MOXHOCTbBIO MNOAK/OYEHUs K ceTu "MIHTepHeT" 1 obecneveHnem
JOCTyna B 3NEKTPOHHYI0 MHGPOPMAaLMOHHO-06pa3oBaTensHyto cpeny KDY.

YyebHble ayamTopun oNns KOHTaKTHOW paboThl C NpenonaBateneM, yKoMNnekToBaHHble cneumanianpoBaHHoi Mebenbio
(cTonbl 1 CTYNbA).

KomnbioTep 1 npuHTEp ONs pacneyaTky pa3naToyHbiX 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

Mpwn HeobxooMMOCTV B 0BpasoBaTeNlbHOM NPOLEcce NPUMEHSIOTCA cneayoLine MeTodbl U TexHonoruu, obnerdawolume
BOCNPUATE MHJDOPMALIM 00YYaOLUMICA MHBANUOAMU U IMLAMUN C OFPaHUYEHHbIMU BO3MOXHOCTSMU 300P0BbS:

- 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 MaCLIJTa6I/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 cocTaBneHa B cooTBeTcTBUM ¢ TpeboBaHnamMu GIrOC BO u y4ebHbIM nnaHom no HanpasneHuto 05.04.01
"Feonorus" 1 Mmaructepckol nporpamme "VIHXeHepHas reonorus 1 rmaporeonorus ypbaHnanpoBaHHbIX TeppuUTopuii”.
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lMpunoxerne 2

K pabo4eii nporpamme AUCLUNINHBI (MOAYNS)

51.B.02 KomribroTepHoe MoaempoBaHne
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: 2021

OcHoBHas nuTeparypa:

1. KomnbloTepHoe MoaenvpoBaHue : y4ebHuk / B. M. 'panos, . B. OeukuH, M. B. OeukunH, N. B. Pyaakos. - Mockea :
KYPC : MUH®PA-M, 2020. - 264 c. - ISBN 978-5-906818-79-9. - TekcT : anekTpoHHbii. - URL:
https://znanium.com/catalog/product/1062639 (nata obpauweHus: 05.02.2021). - Pexwum goctyna : no nognmcke.

2. Ecppemos, I. . MonenupoBaHue X1MMUKO-TEXHONOTMYECKMX MPOLLECCOB : y4ebHuk / .. Ecopemos. - 2-e nsga., ncnp. u
non. - Mockea : MH®PA-M, 2021. - 260 c. - (Beicwee obpasosaHue: bakanaspuar). - DOI 10.12737/1090526. - ISBN
978-5-16-016255-3. - TekcT : anekTpoHHbIi. - URL: https://znanium.com/catalog/product/1090526 (nata obpalleHns:
05.02.2021). - Pexwnm pgoctyna : no noanucke.

3. HazapeHko, B. C. Matematnuyeckne MeToapl B rnaporeonoruu : yiebHoe nocobue ans sysos / B. C. HasapeHko, O. B.
HasapeHko. - Poctos-Ha-[lony : isgatensctBo KOXxHOro goegepanbHoro yHusepcuteta, 2010. - 126 c. - ISBN
978-5-9275-0757-3. - TekcT : anekTpoHHbIn. - URL: https://znanium.com/catalog/product/550745

(nata obpatweHus: 05.02.2021). - Pexxum gocTtyna : no noanmcke.

4. Nepesepraino, T.I". OcHoebl reonornyeckoro 3D-monenmposanus B K Petrel 'Sclilimiberger' : npaktukym / T.I".
MNepesepTaino ; TOMCKMIA NOANTEXHUYECKUIA YHUBEPCUTET. - TOMCK : 3naTenbcTBo TOMCKOro MOAMTEXHNYECKOrOo
yHuBepcuteTa, 2017. - 112 c. - TekcT : anekTpoHHbIR. - URL: https://znanium.com/catalog/product/1043886

(nata obpaweHuns: 05.02.2021). - Pexxum gocTtyna : no noanmcke.

5. leesa, B.C. KoMnbloTepHOE MOAENMpoBaHme B HegoTerasosom aene : yuebHoe nocobue / B.C. [eesa ; ToMckuii
NOMUTEXHUYECKNIA YHNBEPCUTET. - TOMCK : U3patenbctBo TOMCKOro NoNUTEXHNYECKOro yHmuBepcuTeTta, 2018. - 86 ¢. -
ISBN 978-5-4387-0806-3. - TekcT : anekTpoHHbIi. - URL: https://znanium.com/catalog/product/1043846 (nata
obpaileHns: 05.02.2021). - Pexum pocTyna : no noanucke.

6. Cepebpsikos, A. O. SKONOrMYeckoe 1 reonormieckoe MoOAeNMpPoBaHe MECTOPOXAEHUIA : MoHorpadous / A. O.
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lMpunoxerve 3

K pabo4eii nporpamme AUCLUNINHBI (MOAYNS)

51.B.02 KomribroTepHoe MoaempoBaHne
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: 2021

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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