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Mporpammy ovcumnnuHbl paspabotan(a)(n) AoueHT, K.H. (aoueHT) MycuH P.X. Kadbenpa obuwel
reonornm n rmgporeonornn VIHCTUTyT reonormum n HegoTerasoBbiX TEXHONOINN ,
Rustam.Musin@kpfu.ru

1. Uenn ocBOEHNS AUCLUMINHBI

ABNAETCS N3y4eHne COBPEMEHHbIX KOMMbIOTEPHbIX TEXHOMOMMA, KOTOPbIE NPUMEHSIIOTCS B HAYYHbIX
nccnepoBaHusix n obpasosaHmn. CoBpeMeHHbIE KOMMbIOTEPHbIE TEXHONOMUN - 3TO PyHAAMEHTaNbHas
6a3a, oBnafeHvne KOTOpOoi AaeT BbiMyCKHUKY BOMblne KOHKYPEHTHbIE MPenMyLLeCTBa Npw
TpynoycTponcTee. [NpakTnyecku Bce npodeccnoHanbHble, ynpasneHyeckne, 0pucHbIe HaBblKK
HEBO3MOXHbl CeroHs 6e3 Ncnonb30BaHNs KOMMbOTEPOB. KOMMbIOTEPHbIE CUCTEMbI HAKaNINBaoT
nydwme ooctuxeHus. Llenb oucumnnmnHbl - HAy4UTb MarMcTpPaHTOB MakCuUMarnbHO UCMOMNb30BaTb
noTeHuman, KoTopblii NPenoCTaBASIOT CEroAHs KOMMbIOTEPHBIE CUCTEMbI Kak 0bwwero, Tak u
crneunanM3npoBaHHOrO Ha3Ha4YeHWs ; MPUBUTb HaBblKW COCTABNEHUS rMOpPOreoaAnHaMN4eCcKnx
(reohunnbTpaUNOHHbBIX) Y TMOPOreOXUMNYECKNX (MUTPALIMOHHBIX) MOLENEN.

2. MecTO AMCUMNNNHBI B CTPYKTYype OCHOBHOM 06pa3oBaTtefibHOM NPOrpammbl BbICLLETO
npocpeccuoHanbLHOro o6pasoBaHus

JaHHas yyebHas oncumnnnHa BkodeHa B pasgen " M2.B.1 MpodgoeccrnoHanbHbIi" OCHOBHOM
obpaszoBartenbHoit nporpamMmbl 020700.68 "'eonorns 1 OTHOCUTCS K BApPUATMBHOM YacTu.
OcBauBaetcs Ha 1 kypce, 2 ceMecTp.

BxoauTt B oucumnanHy no Bbibopy MateMatuyeckoro 1 eCTeCTBEHHOHAYYHOro LMka, N3y4aeTcs BO
2-M cemecTpe. [1ns ycnewHoro 0CBOEHNs AUCUMNIMHBI HeobxoanmMa xopowas noaroToBka
cnywaTtenei no OCHOBHbIM (PyHAAMEHTANbHbBIM AUCUMMMHAM, MO Fe0NOrnn, MTMAPOreonornu,
MatemaTtuke, MHOOPMaTMKE N UHGOPMALIMOHHBIM TEXHONOTMSIM.

3. KomneTteHuumn obyuatowterocsi, popmMmpyemble B pe3ynbTate 0CBOEHUSA AUCLUMNIINHDI
/mopynsi

B pesynbTate 0CBOEHUSI AMCLMNINHBI (OOPMUPYIOTCS CReaytowme KOMNeTeHUNN:

Pacwucposka
LLinchp komneTeHumu npuobpeTaemMon KOMNeTeHL U
OK-1
(0bLWeKyNbTypHbIE CnocoBHOCTb K abCTPaKTHOMY MbIWEHUIO, aHANN3Y, CUHTE3Y
KOoMreTeHuun)
OK-3 FOTOBHOCTb K CaMOpPasBuUTuiO, camopeannaaLmm
(0BuiexynbTypHEle MCNONb30BaHMIO TB% 4ECKOrO nmeﬁumana ,
KoMneTeHuunn) P
OMK-1 CNocobHOCTb CaMOCTOSTENBbHO NprobpeTaTb, OCMbICINBATD,
TPYKTYpUpPOBaTh N NCNONb30BaTh B N NOH N

(MPOOECCHOHANbHBIE CTPYKTypupoBa Crnonb3osa pogheccroHanbHoOWM

LEeATENbHOCTN HOBbIE 3HAHWNS U YMEHMS, pa3BMBaTb CBOU
KOMreTeHuun)

WHHOBALMOHHbIE CMOCOBHOCTU
OllK-4 CMocobHOCTb NPOheccuoHanbHO BbiIbMpaTb 1 TBOPHECKM
(npodheccunoHanbHble MCNONb30BaTbh COBPEMEHHOE HAYYHOE N TEXHNYECKOE
KOMNEeTeHLMM) obopynoBaHne ONs peWeHns Hay4HbIX 1 MPaKTUYECKNX 3a4ay
MK-3 CcnocobHOCTb CO3aaBathb M UCCNeaoBaTb MOAENN N3YHaeMbIX
(NnpodheccunoHanbHble 00 beKTOB HA OCHOBE UCMONIb30BaHUS yrnybneHHbIX
KOMMNeTeHU M) TEOPETMYECKMX U MPaKTUYECKUX 3HAHWIA B 06NacTu reonormum
MK-6 CMOCOBHOCTb MCMONb30BaTb COBPEMEHHbBIE METOAbLI 06PabOTKM
(npodheccunoHanbHblie N NHTEepNpeTaLmm KOMMIEKCHON NHbopMauun ons peweHuns
KOMNEeTeHL M) NPOV3BOACTBEHHbIX 3a4a4

B pe3ynbTarte OCBOEHNA ONCUNMINHDBI CTYOEHT:
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1. DONXEH 3HaThb:

COBPEMEHHbIE METOAbl CO34aHUSA, PEAAKTMPOBAHNS, XPAHEHNS U OpraHn3aumy NPoCTPaHCTBEHHbIX
LaHHbIX; COBPEMEHHbIE METOAbl 06paboTKM 1 aHanM3a pasHblX BUAOB NPOCTPAHCTBEHHON
MHPOPMALMK; pAa NPOrPaMMHbIX KOMIMEKCOB, NPUMEHSEMbIX 4151 06paboTku
rMMAPOreo4MHaMM4YeCcKon 1 rmaporeoxnMmyeckon nHcpopmaunm n mogenvposanms (Excel, Statistica,
Surfer, Modflow).

2. DONTXEH yMeTb:

MCNonb30BaTb I/IHqOOpMaLI,VIIO M3 pa3/in4yHbIX NCTOYHNKOB O/14 pelweHns I'IpOd)eCCI/IOHaﬂbeIX n
coumanbHbIX 3a4ay;

ncrnonb3oBaTtb NPOMUIbHO-cNeunanm3mpoBaHHble MHPOPMAaUMOHHbIE TEXHONOMN ONs peleHns
WMPOKOro Kpyra rmgporeonorn4eCckmnx n reoskosiorm4eCkmnx 3anad,

cB0OOOHO OPUEHTUPOBATLCS B TEPMUHONOINMK; CO30aBaTh reounbTPaLMOHHbIE 1
reoMnrpaunoHHble MOLENN.

3. 0OMXeH BnageTb:
MMeTb HaBblkM PaboTbl C KOMMNbIOTEPOM, Kak CPeACTBOM ynpaBneHns MHpopmaumei;
paboTaTb C MHpopMaLmen B rnobanbHbIX KOMMNbIOTEPHbLIX CETSX;

npakTn4ecknMn HaBblkaMu paGOTbI C ps0oM WKMPOKO NCNONb3yeMbiX crneunann3npoBaHHbIX
NPOorpaMMHbIX KOMMJIEKCOB.

4. NONXeH OeMOHCTPUPOBaTb CNOCOHBHOCTb Y FOTOBHOCTb:
rotoB paboTaTtb C KOMMbIOTEPOM, KaK CPEACTBOM YNpaBieHnNs MHgopMaLmne;
rotos paboTatb ¢ UHCOOPMaLIMe B rnobanbHbIX KOMMbIOTEPHBIX CETAX;

roTOB NMPUMEHATDb NPaKTN4YeCkKne HaBblKn C NnporpamMmamm n nx cneumanmn3npoBsaHHbIMU
NPUNOXEHNAMN;

rotoe obpabatbiBaTb r’MAPOreonornyeckyro MHPOPMALIMIO, CXeMaTU3MPOBaTL MMapPoreonormieckme
YCNOBMSI TEPPUTOPUIA U CO3aaBaTh reoPUNbTPALMOHHbBIE Y FTEOMUMPALIMOHHBLIE MOOENM;

cnocobeH cBOBOAHO OPUEHTUPOBATLCS B TEPMUHOMNOIU;

crnocobeH Mcnonb3oBaTb MHPOPMAaLIMIO U3 Pa3/NYHbIX MCTOYHMKOB AJ1S PeleHmnst
NpodPeCCOHaNbHbIX U CoLManbHbIX 3a0ay;

cnocobeH MCnonb3oBaTh CNeLManM3npoBaHHbIe MPOrpaMMHble NPOLAYKTbI ANS PEWEHUS WNPOKOro
Kpyra ruaporeonornyeckmx 3amnau.

4. CTpyKTypa U cogepxaHvue AUCLUNMUHBI MOAYNs
Obwas Tpya0eMKOCTb AUCLMIMIIMHBI cocTaBnseT 3 3a4eTHbix(ble) eanHuL(bl) 108 yaca(os).
dopMma NPOMEXYTOYHOr0 KOHTPONS ANCUUNANHBI 3a4€ET BO 2 CEMECTpE.

CyMMapHo No AMcumMnanHe MoxHo nony4ntb 100 6anno., U3 HMX Tekylwas paboTta oueHmBaeTcs B 50
6anno., nTorosas popma KoHTpons - B 50 6annos. MuHMManbHoe KONMYeCcTBO ANsl AOoMnycKa K 3a4eTy
28 6annos.

86 6annos n bonee - "oTANYHO" (OTN.);

71-85 6annos - "xopowo" (xop.);

55-70 6annos - "ynoBneTBOpUTENBHO" (YAO0B.);

54 6anna n MeHee - "HeyLOBNETBOPUTENbHO" (Heyn.).

4.1 CTpyKTypa 1 comepXxaHue ayauTopHon paboTtbl N0 AucuunimHe/ MOAynto
Tematuyeckuin nnaH AUCUUNNUHBI/MOAYNS
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Buabl v yachbl
Paagen ayAuTOpHON paborThbl,
Hepnens WX TPy A0EMKOCTb Tekywue copmbl
N ,ﬂuﬁrunnunu/ CeMeCTpcemecrpa (B yacax) KOHTpOnsi
onyns
MpakTnueckuelllaboparopHole
3aHATUSA paborbl

Nexkunn

Tema 1. KpaTtkuit 0630p
NpOorpamMMHbIX
NpPOOyKTOB, WNPOKO
NPUMEHSIEMbIX 4N
0bpaboTku
rMIOPOreonornyeckoim noMalHee
1 VHCpOpMaUMi. 2 2 0 4 3apaHve

"|IBO3MOXHOCTH
CTaTUCTUYECKOro
aHanunaa,
npenocTaBnsiemMble
Excel, Statistica.
MogpenuposaHue B
Surfer.

Tema 2. TeopeTtunyeckme
OCHOBbI YACIIEHHOTO
MOLEeNNpoBaHnS.
Mporpamma Modflow.
CocrtaBneHue
reounbTpaLnoHHbIX
2. MOLENEN C 2 8 0 16
NCnonb3oBaHNEM
nporpaMMHOro nakerta
PM-5 (Processing
Modflow).

JomMaliHee
3agaHune

Tema 3.
['moporeoxnmmyeckoe
MOLennpoBaHue. nomaluHee
3.|CocTaBneHune 2 2 0 4 3afaHue
reoMnrpaunoHHbIX
mogenen 8 PM-5
(Processing Modflow).

Tema . Toroesas 3ayet
" |doopma KoOHTpOnSA 2 0 0 0

NTtoro 12 0 24

4.2 CopepxaHume ANCLUMIUHDI

Tema 1. Kpatkun 0630p nporpaMMHbIX NMPOAYKTOB, LUMPOKO NMPUMEHSAEMbIX Ans 06paboTkm
rnaporeonoruyeckon uHcpopmaumm. BoaMoXHOCTU CTaTUCTUYECKOrO aHanu3a,
npenoctaBnsemblie Excel, Statistica. MogenuposaHue B Surfer.

JNeKuMoHHoe 3aHsiTne (2 4yaca(oB)):

Obwas xapakTepucTuka AMCLUMNAUHBIL. TeHOAEeHUN COBPEMEHHOrO MMPOBOro PasBnUTNS METOO0B
06paboTky YncneHHon nHepopmauun. Kpatknii 0630p NporpamMmMHbIX NPOLYKTOB, WNPOKO
npuMeHsieMblx ons 06paboTKy rmaporeonornieckoin nHgopmaummn. BoaMoxHoOCTM cTatucTYeckoro
aHanusa, npegoctasnsemble Excel, Statistica. KoppensumoHHbI, perpecCnoHHbIN, (oakTOPHbIN,
KNnacTepHbIA U AUCKPUMUHAHTHBIRN aHanu3bl. MogenvposaHue B Surfer.

naboparopHas pabora (4 yaca(oB)):

KETPOHHBH
B_EPCHTET

AHATTAMECKAR CrCTEMA KPY
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Pabota B Excel (BBO4 (MMMOPT) AaHHbIX, MONY4YEHNE OCHOBHbIX CTATUCTUYECKMX XapaKTepUCTUK
(cpelHee, cTaHOAPTHOE OTKNOHEHWE, AMcrnepcus 1 T.4.), NOCTPoeHne rpacukos). Pabota B
Statistica (eBoA (MMMopT) AaHHbIX, 06paboTka AaHHbIX Nporpammamu Descriptive Statistics,
Correlation matrices, Multiple Regression, Cluster Analysis, Factor Analysis, Discriminant Analysis).
PaboTta B Surfer (BBoa AaHHbIX, oundpoBka kapT, NoayYeHNe N30NNHUIA TPEXMEPHbIX
NOBEPXHOCTEN).

Tema 2. TeopeTnyeckme oCHOBbl YUCNIEHHOro MoaenuposaHus. NMporpamma Modflow.
CocrtaBneHue reopunbTpaLMoHHbIX MOAeNen ¢ ucnonb3oBaHuem nporpammHoro nakera PM-5
(Processing Modflow).

NeKUuMoHHoe 3aHsiThe (8 yaca(os)):

TeopeTnyeckme 0CHOBbI YACNEHHOrO MoaenuposaHus. lNMporpamma Modflow. [NporpamMmHbIin naket
"PM5". MeToauka pa3paboTku YNCNEHHbIX FeopnnbTPaUMOHHbIX Moaenei. Bepudpmkauus
4YMCNEHHbIX reonnbTPaLMOHHBIX Mogenen. [pakTnyeckue NnpuMepbl NPUMEHEHNS YUCTIEHHOTO
MOLENNPOBaHWS B rnaporeonorun. AKCNopT AaHHbIX MOOENVNPOBAHUS B ApYrue nporpamMmbl
0bpaboTkun. CTpyKTypa BOAHOro banaHca YMCNeHHbIX Moaenein reodomnbTpaLmnm.

naboparopHas pabora (16 4yaca(oB)):

MpakTnyeckoe 3HakomcTBO ¢ PM-5 (Processing Modflow). CoctaBneHne abctpakTHbIX 0AHO- U
MHOrOC/OHbIX Moaeneii. CoctaBneHne Mo4enn Ha peasnbHbli 06 bEKT C OUMAPOBKON penbeda.
Kannbposka mogoeneii. PeleHne nporHo3HbIxX 3a4a4 No onpeaeneHmio MakcrmanbHom
NPON3BOOUTENBHOCTU CKBAXMHbI (CKBAXWH), 3alnTe TEPPUTOPUIA OT MNOATOMNNEHNS.
MogaenvpoBaHme B CTaUMOHAPHOM U HecTauMoHapHON nocTaHoBke. BoaHblii 6anaHc monenei.
EcTecTBeHHble 1 NpuBnekaemble pecypchl. banaHcoBas xapakTepucTka Bogootbopa. MporHos
Pas3BUTUS TMOPOre03KONOrM4EeCKOn CUTYyaLUmMn NPU YMEHbWEHUN 1 (M) YBENNYEHUN MHTEHCUBHOCTM
NHQOUNbTPALMOHHOIO NMUTaHUS.

Tema 3. M'mpporeoxummnyeckoe MmogenupoBaHue. CoctaBneHne reoMMrpaLMoHHbIX Moaenen B
PM-5 (Processing Modflow).

JNIeKLMOHHOe 3aHsiTne (2 4yaca(oB)):

MogoennpoBaHue nepeHoca 3arpsa3HeHns no NMHUSEM Toka Noa3emMHbix Bog. [Nporpamma PMPath.
OcobeHHOCTN COCTaBNEHMS FEOMUTPaLMOHHbIX Mogeneii. MNMporpamma MT3DMS.

naboparopHas pabora (4 4aca(oB)):

Pabota ¢ nporpammamu PMPath. NocTpoeHne nuHuiA Toka, BblAeNeHne 30H CaHUTaPHON OXpaHbl
Bogo3abopo.. Pabota ¢ nporpammoii MT3DMS. OcobeHHOCTM 3aaaHnst HavaibHbIX MapaMeTpoB.
Kannbpoeka MurpaumoHHoi mogenu.

4.3 CTpyKTypa u copepxaHue caMOCTOATE/IbHOM paboTbl AUCLUNNIUHBI (MOAYNS)

Buabi
N Paspen Cemectp Hepens | camoctositenbHon [TpynoeMKOCTb ;‘:ﬂ%ﬂ:;:g:;g:ga
AducumnnnnHbl cemecTpa paboTbl (B yacax) pa6oThl
CTYL,EHTOB
Tema 1. KpaTkuin 0630p
MpPOorpamMmmHbIX
MPOOyKTOB, WMPOKO
MPUMEHsIEMbIX ONs
0b6paboTku
rmoporeonorn4eckou
1 nHpopmaunn. 5 zgﬂ;ﬂggr'(g 8 JomauiHee
"|IBo3amMoxHOCTH sananms 3apjaHve
cTatucTmnyeckoro
aHanmaa,
npenocTtaBnsemble
Excel, Statistica.
MogennpoBsaHue B
Surfer.
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Buabl
N Paspen CemecTp Hepens | camocTosiTensHon [TpyA0eMKOCTb ;%%%:L:?:;Eﬂg;
AducumnnuHbl cemecTpa paborthbl (B wacax) pa6oTb
CTyAOeHTOB
Tema 2. TeopeTtunyeckme
OCHOBbI YACNEHHOIO
MOENNPOBAHNUS.
[Mporpamma Modflow.
CocTasneHue
> reoopmmvanauMOHHblx > zgﬂ;(zuTSeBrKc? 52 nomMawHee
mMonenen c sanaHns 3ajaHue
NCrNoNb30BaHNEM
NpoOrpamMMHOro nakerta
PM-5 (Processing
Modflow).
Tema 3.
['moporeoxnmmyeckoe
MOJENMPOBaHME. noaroToBka
3./CocTaBneHune 2 JoMalHero 12 ggng;ee ©
reoMurpaumoHHbIX 3anaHus
monenen B PM-5
(Processing Modflow).
WNtoro 72

5. O6bpa3oBarenbHble TEXHONOIMU, BK/IOYAA MHTEPaKTUBHbIE hOpMbl 06yUYeHUs

B npouecce nay4eHus Kkypca npegnonaraetcs ucnonb3osaHue naketa nporpamm Microsoft Office
Excel, Surfer, Statistica, Processing Modflow. JlekLMOHHble 3aHATUS NPOBOASATCS B BUAE
MyNbTUMEAWMHbIX Npe3eHTaumi. [Ing ycnewHoro oBnageHnsa Metogamm MooennmpoBaHns OCHOBHOM
06 beM BpeMeHN NpennonaraeTcs yaoenntb NPakTM4eckoMy pelleHnto Hambonee 4acTto
BCTPEeYaloWwmxcs 3a8ay B NpakTuke rugporeonormyecknx NccnesoBaHunii.

6. OLeHOYHble cpeacTBa NS TEKYLLLEro KOHTPONS ycneBaeMoCTh, MPOMeXYTOYHOW
aTTecrauum rno MToramMm OCBOeHUs AUCLUMINHDBI U y4eOHO-MeToauYeckoe obecneyeHune
camocTosiTeNIbHOM paboThbl CTYAEHTOB

Tema 1. KpaTkui 0630p nporpammHbIX NPOAYKTOB, LUMPOKO NPUMEHsiEMbIX O 06paboTkm
rupporeonorndyeckon uHcdopmaummu. BoaMoXHOCTU CTaTUCTUYECKOrO aHanus3a,
npepocraensiemble Excel, Statistica. MogenuposaHue B Surfer.

noMallHee 3afaHne , NpUMepPHbIe BOMPOCHI:

lMpoBeneHne HeObX0AMMbIX BbIMUCIUTENbHBIX MPOLEenyp 1 0OPMIEHNE AOMAWHWX 3a4aHUIA No
pe3ynbTatam pabot B naketax Excel, Statistica, Surfer.

Tema 2. TeopeTuyeckme oCHOBbI YUCNIeHHOro moaenuposaHus. lNMporpamma Modflow.
CocraBneHue reopunbTpaLMOHHbIX MOAENEN C UCNOJIb30BaHUEM nporpammHoro nakera PM-5
(Processing Modflow).

JOoMallHee 3aaHune , npnuMepHblie BOMNPOChHI:

LLonxHbl 6b6ITb NpeAcTaBneHbl AOMALHME 3a4aHMS B BUAE OTYETOB MO 3-M COCTABNEHHbIM
reoonnbTPaUNOHHbIM MoaensM. OTYeTbl AOMXHbI COAEPXaTb Cneayowme pasaensl: - UICXo4Has
MHGOPMALMS; - CXeMaT3auns T’maporeonornyeckmx yCnoBuii; - NPOCTpaHCTBEHHAs pa3buBeka; -
KannbpoBka MOAENN; - MPOrHO3HbIE PacHeThI.

Tema 3. N'mpporeoxummnyeckoe mogenuposaHue. CoctaBneHue reoMUrpalMoOHHbIX Moaeneu B
PM-5 (Processing Modflow).

noMalHee 3afaHue , NpUMepPHbIe BOMPOCHI:
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LonxHbl 6b6ITb NpeAcTaBneHbl AOMALHNE 3a4aHMs B BULE 2-X OTYETOB MO pe3ynbTatam
mozennposaHug B nporpammax PMPath 1 MT3DMS.

Tema . UToroeasi popma KOHTpons

[MprMepHbIe BONPOCHI K 3a4eTy:
[MpyMepHble BONPOCHI Ha 3a4eT:
1. Bo3moxHocTu Excel n Statistica B nnaHe ctatuctuyecko 06paboTky YCNOBOW MHADOPMALINN.

2. BoamoxHocTtu Surfer B nnaHe 2D n 3D MooennpoBaHns reonoro-ruaporeonornyeckomn
NHJpopMaLnn.

3. BoamoxHocT Modflow B nnaHe 06paboTku ruaporeonormieckoin nHgopmaumn.
. OcobeHHOCTUN cocTaBneHns reopunnbTPaunoHHbIX Mogenei B PM-5.

. MeTonunka pa3paboTky YNCNEHHbIX Fe0PUNbTPALNOHHbBIX MOLeNei

. Bepuchukaums (kanmbposka) reoomnbTpaurMoHHbIX MOOENEN.

. TeopeTunyeckme 0CHOBbI YACIEHHOrO MOAENNPOBAHMS.

. OcobeHHOCTN MOOENMPOBaHUS NPY CTALMOHAPHOM U HECTALMOHAPHON (OnnbTpaumm.
9. BoaHbIi 6anaHc moaenei.

10. NocTtpoeHue nuHuin Toka B PMPath.

11. OcobeHHOCTN COCTaBNEHMS FTeOMUIpaUmnOoHHbIX Mmoaenen B MT3DMS.

12. Bo3amMoxHOCTb MMnopTa faHHbix B PM-5.

13. OKCnopT AaHHbIX MOAENUPOBAHMS B Apyrue nporpaMmmbl 06paboTku.

14. Bo3MoXHOCTM paboTbl ¢ MaTpuuamm B PM-5.

0N O~

7.1. OcHoBHas nuTeparypa:

OCHOBbI KOMMbIOTEPHOIO MOAENNPOBAHNS HEPTSAHBIX MECTOPOXAEHUIA : KypC NeKunin [Mo
cneumanbHocty 020305 - "'eonorusa n reoxmumns roproymx nckonaemoix"] / P.P. NaHues ; KasaH.
(MpwuBonx.) denep. yH-T, IH-T reonornm n Hedprerazosbix TexHonorum, Kadgp. reonorun Hedptu v
rasa, VIH-1 npobnem akonorun n Hegpononb3oBaHns Akal. Hayk Pecn. TatapctaH .? KasaHsb :
KasaHckuin yHnsepcuTtert, 2012 .7 135 c.

KomnbtloTepHast oLeHka BO34ENCTBUS Ha OKPYXKatoLyto cpelly MarucTpanbHbix TPy6onpoBoaOB:
YyebHoe nocobue / B.MN. MewankuH, O.B. Bytycos. - M.: UH®PA-M, 2010. - 449 c. URL:
http://znanium.com/bookread.php?book=183949

"puHeBckui c. URL: O. N'maoporeoamHamMmyeckoe MogenmpoBaHue B3aMmMoaeicTBus noa3eMHbIX 1

noBepxHOCTHbIX BoA: MoHorpadgous / C.O. ['puHesckuit. - M.: HAL MH®PA-M, 2014. - 152 c.: 60x88

1/16. - (Hay4Has Mbicnb). (obnoxka) ISBN 978-5-16-005256-4, 100 aka3.
http://znanium.com/bookread.php?book=413174

Kepumos B.1O., Wnnos I".4., MNMonskos E.E., Axuspos A.B., EpmonkuH B.A., Cbicoesa E.H.
CenmmeHTONOro-thaumanbHoe MoAeNnMpoBaHne nNpm nouckax, passenke 1 0obblye cKonneHui
yrnesogoponos / B.1O.

Kepwumos [n gp.]. - M. : BHWWreocuctem, 2010. - 288 c. URL.:
http://znanium.com/bookread.php?book=347312

7.2. lononHutenbHasa nuteparypa:

BeeneHune B reoMHpopMaLMoHHble cucTeMbl: YuebHoe nocobue / A.10. bnuHoeckas, [.C. 3anos. -

M.: ®opym: HUL UHdppa-M, 2013. - 112 c.: 60x90 1/16. - (Bbicluee obpasoBaHue: bakanaspuar).

(obnoxka) ISBN 978-5-91134-698-0, 300 ak3. URL: http://znanium.com/bookread.php?book=372170

OcCHOBbI HXeHepHoW reonorumn: YuebHuk / H.A. MNnatos.. - 3-e n3a., nepepadb., fon. n ncnp. - M.:
HNLU MH®PA-M, 2014. - 192 c. URL: http://znanium.com/bookread.php?book=454379
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Kepumos B.1O., PaunHcknin M.3. NeopniongoanHammka HedoTerasaoHOCHOCTM MOABUXHbIX MOSICOB. -
M.: OO0 "MNapatenbckuii oom Hegpa", 2011. - 600 c. URL:
http://znanium.com/bookread.php?book=349291

7.3. UHTepHeT-pecypcChbl:

Bce o reonorum (HeodpuumnanbHbii cant reogpaka MITY) - http://geo.web.ru/
"eonornyeckas 6ubnmoteka Geokniga - http://www.geokniga.org/
NHdpopmaumoHHas cuctema - hitp://window.edu.ru/library?p_rubr=2.2.74.9
Hay4Has anekTpoHHas 6ubnuoteka - http:/elibrary.ru/defaultx.asp
AnekTpoHHas bubnuoteka Hedptb-ras - http://www.oglib.ru/

8. MarepumanbHo-TexHU4YecKoe obecrneyeHne oUCLUNNAUHbBI(MOAYNS)

OcBoeHne ancumnnnHbl "KOMI'IbPOTepHOG mMooenunpoesaHune rmagporeoamnHaMmn4eckmnx n
rmaporeoxmMmmnHeckKnx npoueccos" npeanonaraeT ncrnonb3oBaHMe cregyowero
MartepunanbHO-TEXHNYECKOrro obecneyeHuns:

MynbTumMeouiiHas ayoutopus, BMECTUMOCTbIO bonee 60 yenosek. MynbTumeauiiHas ayamtopums
COCTOMT U3 UHTErpUPOBaHHbIX MHXEHEPHbIX CUCTEM C €OUHON CUCTEMON ynpaBseHuns, OCHalWeHHas
COBPEMEHHbBIMU CPELCTBaMM BOCNPOU3BEAEHUS U BU3yanu3auum noboin Buaeo n ayamno
NHpopMaLuun, Nony4eHNs 1 nepenadn dNeKTPOHHbIX JOKYMEHTOB. TNoBas KoMnnekraums
MyNbTUMELVAHON ayanuTOpUM COCTOUT U3: MyNbTUMEONAHOrO NPOEKTOpa, aBTOMaTU3NPOBAHHOIO
NPOEKLIMOHHOrO 3KpaHa, akyCTUYeCKON CUCTEMDI, a TAKXe MHTEPAKTMBHOW TpMbyHbI NpenonaBsartens,
BK/IOHAIOLWEN Tay-CKPUH MOHUTOP C AuaroHanblo He MeHee 22 OI0MOB, NePCOHaNbHbIA KOMMbIOTEP
(c TexHnyecknmm xapaktepucTukamm He Huxe Intel Core i3-2100, DDR3 4096Mb, 500Gb),
KOHpepeHL-MUKPOOOH, 6ecnpoBofHOM MUKPOMOH, 610K ynpaBneHus 060pynoBaHNEM, UHTEPOECHI
noakntouermns: USB,audio, HDMI. MiHTepakTmBHas TpmbyHa npenoaaBatens SBnseTcs KnoyeBbiM
3NEMEHTOM yNpaBNieHns, 06 bEANHSIOWMNM BCE YCTPONCTBA B EOMNHYIO CUCTEMY, U CIYXUT
NONMHOLEHHbIM paboymm MecToM npenoaasatens. lNpenonasartens MMEET BO3MOXHOCTb NIErKO
ynpaBnsTb BCE CUCTEMOW, HE OTXOAS OT TPMOYHbI, 4TO MO3BONSET NPOBOANTL NEKLMMW, NPAKTUYECKUE
3aHATWA, Npe3eHTauunn, BebrHapbl, KOHPEPEHLM U Opyrie BUObl ayAUTOPHON Harpy3Kku
obyyarowwmxcs B yAOOHON 1 BOCTYNHOW ANS HAX POPME C MPUMEHEHNEM COBPEMEHHbIX
MNHTEPAKTMBHbIX CPEACTB 0Oy4eHMS, B TOM YMCE C MCNONb30BAHMEM B MpoLecce 0by4yeHns BCex
KoprnopaTtusHbIX pecypcoB. MynbTuMeouinHas ayamtopust Takxxe OCHaleHa WMPOKOMOIOCHbIM
LOCTYNOM B CETb MHTEPHET. KoMnbloTepHOE 060pyn0BaHMEM NMEET COOTBETCTBYIOWEE
NVLEH3NOHHOE NPOrpaMmMHoe obecneyeHue.

KomnbtoTepHbIl knacc, npeactaensowmii coboi paboyee Mecto npenoaasaTens n He MeHee 15
paboyrx MECT CTYAEHTOB, BK/IOYAIOLWMX KOMMbIOTEPHbIA CTOM, CTYN, NePCOHasbHbIA KOMMbIOTEP,
NMLEH3NOHHOE NporpaMmMHoe obecneyeHne. Kaxablii KOMAbOTEP MMEET WPOKOMONOCHBIA JOCTYN B
ceTb VIHTepHeT. Bce KoMMbioTepbl MOAKIOYEHbBI K KOPNOPaTMBHOW KOMMbIOTEPHON cetTn KDY n
HaxogaTcsa B €ANHOM JOMEHE.

Y4yebHo-MeToanYeckas nutepartypa ans 4aHHOW ONCLMMNINHBI UIMEETCS B HAMYUN B
3NeKTPOHHO-6ubnnoteyHol cucteme "ZNANIUM.COM", pocTyn K KOTOPOW NpeLoCTaBNEH CTyAEHTaM.
9BC "ZNANIUM.COM" conepXuT nponsseneHns KpynHenwmnx POCCUNCKNX Y4EHbIX, PyKOBOOUTENEN
rocynapCTBeHHbIX OpraHoB, npenogasarener Beaylmx By30B CTpaHbl, BbICOKOKBANN(ULMPOBAHHbIX
CMeunanncToB B pasnunyHbix cdoepax brnsHeca. PoHL 6nbnmMoTekn chopMMpPOBaH C y4ETOM BCEX
N3MEHEHMN 06pa3oBaTENbHbIX CTAHAAPTOB M BKKOYAET y4ebHMKM, yyebHble nocobus, YMK,
MOHOrpadun, asTopedoeparbl, guccepraLmm, SHUUKNONEaNn, CAOBapy U CNPaBOYHNKN,
3aKkoHo4aTeNbHO-HOPMATMBHbIE OOKYMEHTbI, CNeunanbHbie Nnepnognyeckme n3gaHms n n3naHus,
BbiNyckaemble nsgatenncrsamm By30B. B HacToswee spems 95C ZNANIUM.COM cooTteetcTByeT
BCceM TpeboBaHMAM hefepanbHbIX roCyAapCTBEHHbIX 00pa3oBaTeNbHbIX CTAHAAPTOB BbICLIErO
npogoeccrnoHanbHoro obpasosanust (PrOC BI1O) HoBoro nokoneHus.

CneuuanmanposaHHoe nporpammHoe obecrnedyeHune
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Mporpamma coctasneHa B cootBeTcTBumM ¢ TpeboBaHnsmm ®rOC BINO 1 y4ebHbiM nnaHoM no
HanpasneHno 020700.68 "lNeonorusa” n maructepckomn nporpamme ViHxeHepHas reonorus u
rmoporeonorus ypbaHnanpoBaHHbIX TEPPUTOPUIA .
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