Mporpamma aucumnnuHbl "KoMnbioTepHOe MoaennpoBaHne reogouanyecknx npoueccos”; 05.04.01 Neonorus; noueHT, K.H. YTemos 9.B.

MWHUCTEPCTBO OEPA30OBAHWSA 1 HAYK POCCUNCKOW dEOEPALN
denepanbHoe rocyaapcTBEHHOe aBTOHOMHOE yYpeXaeHune
BbICLIEr0 NPOJECCMOHaNbHOro 06pa3oBaHus

"KasaHckuin (Mpusonxckuin) doenepanbHblin yHuBepcutet"
WHcTuTyT reonorum n HegoterasosbiX TEXHONOMMIA

*-!-*“ 'I'E-'G"-Fp

20 r.

nognucaHo SﬂeKTpOHHO-LlMCppDBOﬁ noganncero

I'Iporpamma ANCUUMNINHDbI
KomnbioTepHoOe MogennmposaHue reodusnyeckux npoueccos b1.B.01.2

HanpasneHune noarotosku: 05.04.01 - 'eonorus

Mpodounb noarotoskn: CoBpeMeHHble reopunanyeckme TEXHONOrMM NOUCKOB N pa3BedKku
MECTOPOXOEHWA Yrnesogopoa0B

KBanudpukaums BbinyCcKHMKa: MarucTp
dopma 0by4eHns: Q4HOoe

S13bIK 0ByHEeHMS: PYCCKUiA

AsTOp(bl):

Y1emos 3.B.

PeueH3eHT(bl):

Hypranves [1.K.

COINMACOBAHO:

3asenytowmin(as) kagpenpon: Hypranues I. K.

MpoTtokon 3acenanuns kadpenpbl No or" " 201_r
YyebHo-MeToamveckas komuccust MIHctutyTa reonorum u HedoTeras3oBbIX TEXHONOMMIA:
Mpotokon 3acenaHnsa YMK No or" 201_r

PeructpaunoHHbiin No 325216
KasaHb
2016

KTPOHHB H
BEPCPITET

TAHECAAR CHTTEMA Ky

5AE
PernctpaunoHHbii Homep 325216 il VH H

ARl | AL O



Mporpamma aucumnnuHbl "KoMnbioTepHOe MoaennpoBaHne reogouanyecknx npoueccos”; 05.04.01 Neonorus; noueHT, K.H. YTemos 9.B.

ConepxaHue
1. Llenn ocBOeHUS oucCUMnInHbI
2. MecTo ancumnnvHbl B CTPYKTYpe OCHOBHOM 06pa3oBaTeNibHOM Nporpammbl
3. KomneTteHumm obyyatouerocs, (oopMmnpyeMble B pe3dynbTate 0CBOEHUS AMCLMMANHBI /MOaYNS
4. CTpyKkTypa 1 cogepxaHve oUCLMnAnHbI/ Moayns
5. Obpa3zoBaTtenbHble TEXHONOMMK, BKNIOYAS UHTEPAKTUBHBIE (OOPMbI 00y4eEHNS

6. OLeHOoYHble cpeacTBa Ons TEKYWEero KOHTPONS YCrNeBaeMoCT, MPOMEXYTOYHOW aTTecTauun no

MTOraM OCBOEHUS ANCUMMINHBI 1 y4eBHO-MeToanYeckoe obecrneyeHne caMocToATENbHOM PadoThl
CTYyLLEHTOB

7. Nlutepatypa
8. HTepHeT-pecypchbl

9. MatepuranbHo-TexHN4Yeckoe obecneyeHne AUCUMNINHBI/MOAYNS COrNacHO YTBEPXAEHHOMY
y4yebHOMy nnaHy

PerunctpaumnoHHbin Homep 325216 5AE
CtpaHnua 2 ns 11. ins yHlf[

A 5 (1,

KETPOHHBH
B_EPCHTET

SHHO AHATVTAHES AR CHCTEMA Kby



Mporpamma aucumnnuHbl "KoMnbioTepHOe MoaennpoBaHne reogouanyecknx npoueccos”; 05.04.01 Neonorus; noueHT, K.H. YTemos 9.B.

MporpamMmy ancumnanHbl paspaboTan(a)(n) ooueHT, K.H. YTemoB 3.B. kadenpa reopusnku um
reoMHopMaLMOHHbIX TEXHONOrMA IHCTUTYT reonornmn n HedpTerasoBblX TEXHONOINNA |
Edward.Utemov@kpfu.ru

1. LLlenn ocBOEHUSI AUCLMNIMNHDI

Mo3HaKOMUTb CTYIEHTOB C METOAAMM NMOCTPOEHUSI KOMMbIOTEPHbIX

MoJenel reonan4eckrx NPoLLECCOB, a Tak Xe Hay4nTb HEKOTOPbIMM

YCNEHHbIMU METOLAM M NPAKTUYECKMM HaBbIKaM KOMMbIOTEPHOIO MOAENUPOBaHNSI.

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

HaHHas yyebHas ancumnnvHa sknodeHa B pasgen " 51.B.0J.2 OucumnauHbl (MOoynn)" OCHOBHOM
obpaszoBartenbHoit nporpamMmbl 05.04.01 Neonorust n 0THOCUTCA K 06513aTENBHBIM ANCUUMNIVHAM.
OcBauBaetcs Ha 1 kypce, 2 ceMecTp.

MpenmeT oTHocKTCs K umkny M2. N nayyaetcs nocne ocBoeHus nporpamm bakanaspuara unm
cneumanuteTta "Teopusa nong", "KomnnekcnposaHne reopnsnyecknx MeTtonos".

3. KomneTteHuuun obyuarowerocsi, popMupyemble B pe3ynbTate 0CBOEHUSA AUCLUMNIINHDI
/mopynsi

B pesynbTate 0CBOEHUSI AMCLMNINHBI (OOPMUPYIOTCS CReaytowme KOMNeTEeHUNN:

Pacwucpposka
LLinchp komneTeHumu npuobpeTaemMon KOMMNEeTeHL MU
OK-1
(0bLekynbTypHbIE CNOCOBHOCTBIO K aBCTPaKTHOMY MbIWEHNIO, aHANU3y, CUHTE3Y
KOMreTeHuun)
OK-3 FOTOBHOCTbIO K CAMOPAa3BUTMIO, cCamopeannaaumm
(ObuwekynbTypHbie MCNONb30BaHMIO TBO pL|e0|<oro HOTeHupmana ,
KOMMeTeHuunn) P
OMK-1 CNOCOBHOCTbIO CaMOCTOATENBHO NPUObpeTaTh, OCMbICNBATD,
TPYKTYpMpOBaTh U NCMONb30BaTh B M /
(MPOOECCHOHANbHBIE CTPYKTYypuMpoBa cnonb3oBa podbecCcnoHanbLHoOM
LeATEeNbHOCTU HOBblE 3HAHNS U YMEHWS, pa3BnBaTb CBOU
KOMreTeHuunn)
WHHOBALMOHHbIE CMOCOBHOCTU
OriK-2 CMOCOOHOCTBLIO CaMOCTOSATENIbHO POPMYNMPOBATL LIENW
(npochbeccunoHanbHbIe nccnenoBaHuii, ycTaHaBnueaTb NOCNEO0BATENBHOCTb PeWeHns
KOMMeTeHLMN) NpogeCcCcrMoHanbHbIX 3agad
OMK-3 CMOCOBHOCTBIO MPUMEHSITh HA NPAKTUKE 3HAHUS
PyHOAMEHTANbHbIX U NPUKNAOHbIX PA3aenoB AVCLUMIIVH,
(npodpbeccmoHanbHble
KOMMETEHLIMN) onpenensowmx HanpaeneHHOCTb (MPogusb) NPorpammbl
MarucTparypsl
CNOCOBHOCTBLIO HOPMMPOBATL AMArHOCTUYECKME PELIEHNS
MnK-1 NPOdPECCMOHANbHbBIX 3a4a4 NyTeM MHTErpaumm
(npochbeccunoHanbHbie PyHOAMEHTaNbHbIX Pa34enoB reonornyecknx Hayk u
KOMMeTeHLMN) crneunann3npoBaHHbIX 3HAHUI, MNOMYYEHHbIX NPU OCBOEHUU
NporpamMmbl MarmcTpatypsl
CNOCOBHOCTbIO CaMOCTOATENBHO NPOBOANTL Hay4Hble
MK-2 9KCMEepPUMEHTbI U UCCnenoBaHnsa B NnpodpeccruoHanbHom
(NpogpeccuoHanbHble obnactu, 0606watb N aHaNN3NPOBATb SKCNEPUMEHTANbHYIO
KOMMETEHLMN) NHGOOPMaLUUio, Aenatb BbiBOAb!, POPMYNINMPOBATL 3AK/TKOUYEHUS U
pekomMeHaaunm

KETPOHHBH
B_EPCHTET

AHATTAMECKAR CrCTEMA KPY

PerunctpaumnoHHbin Homep 325216 5AE
Crtpannua 3 us 11. il YHI:I

S OEALIK G



Mporpamma aucumnnuHbl "KoMnbioTepHOe MoaennpoBaHne reogouanyecknx npoueccos”; 05.04.01 Neonorus; noueHT, K.H. YTemos 9.B.

Pacwmndpposka
Wincpp komneteHunu npuobpetaemon KOMNeTeHLUn
MNMK-6 CMOCOBHOCTBIO MCMOJIb30BaTb COBPEMEHHbBIE METOADI
(npodheccunoHanbHble 06paboTkn 1 NHTEPNPETaLUN KOMNIEKCHON NHGOOpMaLIMKN Ans
KOMI'IeTeHLI,I/II/I) pelweHnsa npon3soACTBEHHbIX 3aAau

B peaynbtate 0CBOEHMS ONCUMMNUHBI CTYAEHT:

1. DONXeH 3HaTb:

OCHOBHbIE 3Tarbl MOLENVUPOBAHNS; MPUHLMMbI NOCTPOEHUS MOAENEeN;

OCHOBHbIE YNCIIEHHbIE METOAbI;

2. IONXEeH yMeTb:

MOCTPOUTb TEOPETNYECKYO MOLENb, BbIOPaTh YACNEHHbI METO, OCYLECTBUTb
CaMOCTOSITENIbHOE KOMMbIOTEPHOE MOLENNPOBAHNE HEKOTOPbIX FE€010ro-reoPunanyeckmnx
npoueccoB 1 06bekToB

3. HOnXeH BnageTb:

Kaxabl CTYOEHT OCyWeCcTBNSeT MOAENUPOBaHNE HENOCPEACTBEHHO HA KOMMNbIOTEPE

4. CTpyKTypa u conepxaHve oUCLUNAUHBLI/ MOayns
Obwas Tpy[0EMKOCTb AUCLIMIMIIMHBI coCcTaBnseT 3 3a4eTHbix(ble) eanHuL(bl) 108 yaca(os).
dopma NPOMEXYTOYHOIr0 KOHTPONS AUCLIMMANHBI 3a4€eT BO 2 CEMECTpeE.

CyMmMapHOo no ancumnanHe MOXHO nony4ntb 100 6annos, n3 HMX Tekywas paboTa oueHnaetcs B 50
6annos, ntorosas cpopma KoHTpons - B 50 6annos. MMHMManbHoe KONMYECTBO ANS AOMyCcKa K 3a4eTy
28 6annos.

86 6annos 1 bonee - "oTANYHO" (OTN.);

71-85 6annos - "xopouwo" (Xxop.);

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

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

4.1 CTpyKTypa 1 copepxaHue ayauTopHon paboTbl N0 AucCUMNInHe/ MOAYNIo
TeMmaTnyeckum nnaH gUCUUNAUHbI/MOAYNA

Bugbl n yachbl
Paagen ayauTopHOM paborThbl,
Henensa MX TPyAOEeMKOCTb Tekywume copmbl
N .D.MKAL(I.)lelr;,r’l_:;Hbll CemecTp), o or pa (B yacax) KoHTpONS:
n el(I_MMI'Ipal(wmecl(meJ1a60paTopH|:|e
3aHATUA pa601b|

1.|Tema 1. BeeneHune 2 1-4 4 0 0

Tema 2. HucneHHole
2. -

MeTob! 2 4-6 0 0 8

Tema 3. [NpumeHeHne

MEeToL0B
3. annpokcumauum B 2 6-8 4 0 0

reogounaunke

Tema 4. NUCbMEHHOE

MaTtemaTtunyeckme MallH
4. 2 8-10 0 0 8 JomatiHee

MoZenv reousndyeckux 3ajaHue

nonemn
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Buabl 1 yachbl
Pasgmen ayauTopHOM paborThbl,
Hepens MX TPy AO0EMKOCTb Tekywume copmbl
N ‘D'"Kn"(")':lr;;}r;”b'/ C("w'echcemecrpa (B yacax) KOHTpOnsi
Nek M"I'IpaK'rw-lecmeHaﬁoparoprle
u 3aHATUA pa601b|

Tema 5. NUCbMEHHOoE

KomnnekcuposaHue JomaliHee
. reogon3nyeckmnx 2 10-12 0 0 8 3apaHve

MeToL0B

Tema 6. TeopeTnyeckme

OCHOBbI 06paboTKK KOHTPO/NbHas
6.|[reogounamnyeckoi 2 12-14 2 0 0 paboTta

nHpopmauum
. Tema . NITorosas > 0 0 0 3avet

doopma KOHTpons

Ntoro 10 0 24

4.2 CopepxaHvue oUCLUMNIUHbI
Tema 1. BBepeHue
neKkumnoHHoe 3aHsitTne (4 yaca(os)):

[MoHATME 0 Mogensax n MoLoenmpoesaHun. an/IHLl,I/II'IbI N MeToObl MOCTPOEHUA N aHANN3a
mMaremaTuyeckmx mogenen. YncneHHole MeToObl 1 MateMaTnyeckoe mMooenunpoBaHue.
KOMFIbeTepHOG MoLoenmpoesaHMe B Haykax o 3emne.

Tema 2. YucneHHble meToabl
naboparopHas pabora (8 4aca(oB)):

MpubnunxeHne yHKUMA 1 06paboTka faHHbIX. MeToabl YUCNEHHOW MHTEPNONALNA U
annpokcumaunn. JInHenHas nHTepnonauuns, NonMHOMManbHas MHTEPnonsauns, CrnnamHbl.
AnnpokcuMaums MeTooM HauMeHbLKX KBaApaToB. YCNeHHOoe MHTErpMpoBaHne N YNCNeHHoe
angpgoepeHumpoBaHne. YicneHHoe peleHe HeNnMHeEnHbIX ypaBHeHWA. Y1CneHHoe pelweHne cuctem
NVHENHbIX anrebpanyecknx ypasHeHuin. Meton Maycca, Meton utepauuia, meton nporoHkn. Obwee
NOHSATUS 0 cnocobax peweHust omgdepeHLmanbHblX ypaBHeHWIA. 3aiaHne HavyanbHbIX U KpaeBblX
ycnosuii. lNoHsATME 0 KOHEeYHbIX pas3HocTax. Juckpetnsauns. SBHble N HESIBHbIE METObl YACNEHHOrO
peweHns. Obwme NoHATMS 0 CXOAMMOCTU, YCTONYMBOCTI, NOrPEWHOCTN annpoKCUMaLuunn.
OO6bIKHOBEHHbIE AMddPEpPEHLManbHble YpaBHEHNS, CUCTEMbl 0ObIKHOBEHHbIX AMpepeHLManbHbIX
YPaBHEHUN 1N METOObl UX YUCNEHHOrO peweHus. MeTtog diinepa, Mmeton PyHre-KyTThbl.
OdudpdpepeHumanbHble ypaBHEHMS B YACTHbIX MPOU3BOOHbIX

Tewma 3. NpumeHeHne MeTO00B annpokcumMauum B reocpusuke
neKkumnoHHoe 3aHsitTne (4 yaca(os)):

KoMnbloTepHble TEXHONOrMN NHTepnpeTaLmm reonoTeHunanbHbIX None Ha OCHOBE aHaNNTUYECKNX
annpokcumaunm n sensneT-aHann3a

Tema 4. MatematMyeckue Mmoaenu reocomsanyeckumx nonen
naboparopHasi pabora (8 4aca(oB)):

MogenvpoBaHve rpaBUTaLNOHHON aHOManUy cunbl NpUTsXXeHnst MoaennposaHne aHoMasbHOro
MarHuTHoro nonsi MogennpoBaHne aHoMaslbHOro MarHUTHOIO MONS ToKa NPV PasnvyHOM MONOXEHNN
TOYKM 3apsaa B NpoBOAsWEM 00 bekTe

Tema 5. KomnnekcuposaHue reopnsanyeckux MeTtonos
naboparopHas pabora (8 yaca(oB)):

duaunko-reonorunyeckoe mogennposarue (PIrM). Ycnosust npuMeHNMoCcTn reopmnsanyeckmnx MeToLos.
To4YHOCTb HABNIOAEHWIA N CETb FE0PU3NYECKMX CHEMOK.

Tema 6. TeopeTnyeckme oCHoOBbl 06paboTku reoconanyeckon nHopmaumm
neKuMnoHHoe 3aHsiThe (2 yaca(os)):
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JuncnepcroHHbI 1 pakTopHbIA aHann3 PakTopHbIA N KOMIMOHEHTHbIN aHann3 KoppensumoHHble
XapakTepuCTUKN reogon3nyeckmnx nonemn

4.3 CTpyKTypa 1 comepXxaHue camocTosiTeNibHOM paboTbl AUCLMUNNHBI (MOOYNS)

Buabi
N Paspen Cemect Hepensi | camoctositensHon [TpynoemMKOCTb g;?«%%:lol;g:;g:g;
AucumnnuHbl pcemecrpa pabotbl (B yacax) 260TbI
CTYyOEeHTOB P
Tema 4.
4 MaremaTtunueckune 5 8-10 zgﬂ;cﬂSeBrKg 30 IomallHee
‘Mmomenu reodpursnyeckmnx sananus 3anaHue
nonewn
Tema 5.
5 KomnnekcuposaHue o 10-12 zgﬂgﬂﬁgr'(g 30 JomallHee
‘(reodomn3nyeckmnx sanaHus 3apaHue
MeToLOB
Tema 6. TeopeTudyeckume
OCHOBbI 06paboTKK MOAroToBKa K
6./[reodounsnyeckon 2 12-14 (KOHTPONbHON 14 Kgg;gganaﬂ
NHgopMaLMK pabote P
WNtoro 74

5. O6pa3oBarenbHble TEXHONOIMU, BK/IHOYAA MHTEPaKTUBHbIE hOpMbl 06yUYeHUs

I"Iposo,umcsi nekunm n naﬁopaTopHo-npaKqueCKme 3aHATUA N NCMOJIb30BaHNEM KOMIMbIOTEPOB.
Bonblas yactb Matepunana ndy4aetcsa CaMOCTOATENbHO.

6. OLeHOYHble CpeacTBa ANs TEKYLLLEro KOHTPONS ycneBaeMoCTh, MPOMeXYTOYHOW
aTTecrauum rno MToramMm OCBOeHUsi AUCLUIMINHDBI U y4eOHO-MeToauyeckoe obecneyeHune
camocTosiTeNIbHOM paboTbl CTYAEHTOB

Tema 1. BBegeHue

Tema 2. YucneHHble MeTOObI
Tema 3. NpuMeHeHne MeTOAOB annpoKcUMaLmm B reocpusmnke

Tema 4. Matematuyeckue mogenu reodomsanyeckmx nonen
LoMallHee 3afaHune , NpUMepHbIe BONPOCHI:
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[MoHsTHe cTaTUCTMYECKMX TMNOTE3 N NX NpoBepka. [1oHATME OLeHKM CTaTUCTUYECKON
xapakTepucTukn. CoctoaTenbHOCTb oueHkn. OueHka MaTeMaTnyeckoro OXunaaHus, gucnepcun
Cny4YamnHbIX BENIMYUH N KOPPENSUMOHHbIX MOMEHTOB. PacnpeneneHme CtbiogeHTa. PacnpeneneHue
Xu-kBagpat. PacnpeneneHne duwepa. lNposepka runotesbl COOTBETCTBUS 9KCMEPUMEHTANIbHOM
doyHKUUKN pacnpeneneHns TeopeTnyeckom ¢ nomolLbio kputepus Konmoroposa. [poeepka runoTesbl
COOTBETCTBUSA 3KCNepuMeHTanbHoOM oyHKUUM pacnpeneneHns Teopetnyeckon ¢ MoMOLLbio Kputepus
MupcoHa (Xu-kBagpar). MNpoeepka rmnoTesbl NPMHALNEXHOCTU ABYX BbIOOPOK OOHOMY
CTaTUCTUYECKOMY pacnpeneneHunto ¢ nomoLbio kputepns CtologeHTa. CpaBHeHWe oucnepcuin aByx
BbIBOPOK C MOMOLWLbIO KpuTepust Puwepa. 3anaym KoppensiuMoOHHO-PerpeCCMOHHOro aHanmaa.
BbI60pOoYHbI KO3dhdULMEHT Koppensummn. MNoHATMe 0OBEPUTENBHOrO UHTEPBAna ans
KoathdpuumeHTa koppensummn. MHOXeCTBEHHbIN KoadhduLmeHT koppensauunn. JlnHenHasa perpeccus.
OnpepneneHne KoahPUUNEHTOB NMHENHON perpeccnmn METOA0M HAMMEHbLNX KBaApaToB. YpaBHeEHME
NIMHENHOW perpeccum B MaTpuyHon cpopme. CTeneHHas, aKCnoHeHUManbHas, norapugmMmmyeckas
perpeccus. Ceasb KOIPPULNEHTOB MMHENHON perpeccun ¢ KoapmuumneHToM Koppensaumm.
Mapabonnyeckas perpeccusi BTOPoro nopsiaka. MHoxecTBeHHasi perpeccus. YpaBHeHne
MHOXECTBEHHOW perpeccuv B MaTpuyHom cpopme. [prMeHeHne perpeccuoHHOro aHanmsa B
reonornm n reogousuke. MiHteprnonsums. HtepnonsumoHHblie nonvHombl JlarpaHxa n HotoToHa.
NnHenHbIA n Kybudecknii cnnaiHbl. IHTepnonsaumns CMCTEMOI rapMOHUYECKMX CPYHKLNIA.

Tema 5. KomnnekcuposaHue reopnsanyeckux MeTtonos
JoMallHee 3ajaHne , NPUMEPHbIE BONPOCHI:

MocTpoeHne NeTPoM3NYECKNX MOLENEN N ONPELENeHNe CTPYKTYPHO-BELLECTBEHHbIX KOMMIEKCOB C
ncnonb3oBaHnem ctatucTnkm CTblogeHTa 1 KnactepHoro aHannaa. Ob6ocHoBaHMe BbIOpaHHOro
reocpunanyeckoro komnnekca. Boibop u pacyet cetv nyHKTOB HAbNOAEHNIA.

Tema 6. TeopeTnyeckme ocHOBbl 06paboTku reocpusnyeckon nHcpopmaLmm
KOHTponbHas paboTta , NpUMepPHbIE BONPOCHI:

AsToKOppensumoHHasa gyHkums (AK®D) BaammHo koppensumnoHHas doyHkumns (BK®) MNoHsaTre
cTaumoHapHbIX 1 aproamnyecknx npoueccos Tunbl AK® MprumeHeHne AK® n BK® npu obpaboTke
reogomamnyeckmx gaHHbIx CnekTpanbHoe pasnoXeHue CTauMoHapHOM Cry4anHonm goyHKLNN
MartemaTtunyeckas momenb nong. lNoHatne curHana n nomexu MNoHsATUE O NMHENHON OuNbTPaLUn
AMNANTYOHO-4acTOTHaA xapakTepuctuka dounbtpa (A4X). da3oBo-4acToTHAA XapakTepuctTmka
dounbTpa (PYX)

Tema . UToroesasi popma KOHTpons

[MprMepHbIe BOMPOCHI K 3a4eTy:

1. MMprynHbI KOMNNEKCUPOBaHNS reodU3NYeCKUX METO40B.
2. OCHOBHbI€E LN KOMNAEKCUPOBaHNS.

3. OCHOBHblEe MPUHLMIMbI KOMMNEKCUPOBaHMS.

4. CTaouMiiHOCTb U 3a4a4v reonoropassenoyHbix pabor.

5. Tunbl knaccndpmkaunin reopmsnyeckmx MeTo0B.

6. OCHOBHblE KOMMNEKChI reon3n4eckmx METOL0B.

7

. CncTeMHbI noaxon npn KoMnnekcnposaHmn FGO(*)I/I3I/I‘-IGCKI/IX METOLOB: BHYTPMMETOOHOE U
MEXMETOOHOE KOMMJIeKCnpoBaHne.

8. [NoHsATME 0 reonorn4yeckon Moaenw.
9. OCHOBHble KOMMNOHEHTbI MOAennpoBaHus. Lilenn mooennposaHums.
10. Knaccudpukauns mogenein n BuaoB MOLENMPOBAHUS.

11. MNpouecc MooeNNpPoOBaHMS B reonornyeckmx Haykax (noctaHoBka 3anayqm, cbop McxooHbIX
LaHHbIX, BEpUrKaumns faHHbIX, MOLENMPOBAHUE).

12. Pe3ynbTaTbl MOLENMPOBaHNS HA NMOMCKOBOM W pa3BenoyHoM aTanax. [Mpeanocbinku
KOMMIEKCMPOBaHUSI.

13. OnpeneneHne onanko-reonorn4eckon Moaenu.
14. NocnenoBatenbHOCTb OU3NKO-FE0NOrMYeCcKoro MoaenMpoBaHnS.
15. lNeTpodpusnyeckas monensb Kak OCHOBA OU3UKO-re0Norn4eckom Moaenmu.
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16. [oHATME CTPYKTYPHO-BELECTBEHHbIX KOMMIEKCOB Kak OCHOBbI DI 'M.
17. BblgeneHne CTpyKTypHO-BELWECTBEHHbIX KOMMIEKCOB.

18. [NlocnepoBartenbHOCTY onepaumnii popMmnpoBaHus, dhasbl onepaunin PoOPMUPOBaHUS
npencrtasneHunin dIM kak ob6bekTa uccnenoBaHms.

19. Knaccudpukauns ®IrM.

20. lNoHsATME 0 reodm3nyeckon aHomanun. Turbl reoPU3NYeCcKnX aHoManui.

21. 3P PEKTUBHOCTb BblAENEHNS aHOManunin.

22. BnusaHne nomex. [NokasaTtenb KOHTPACTHOCTMW.

23. [NpaBnno "Tpex curm n Tpex To4ek".

24. [loMexu reonorn4yeckoro n Hereonorn4ecKoro NPOUCXOXAEHUS.

25. lNorpewHocT CHEMOK.

26. [naHnpoBaHne TOYHOCTM HAbNAEHWIA; BbIOOP 1 pacyeT CeTu MyHKTOB HabnoaeHWIA.
27. CpenHekBagpatmyeckas norpewHoCTb CbeMKMU.

28. 'ycToTa 1 doopma cbeMoyHo ceTn MacwTab cbemoyHow cetu. War no npodoumnto.
29. KomnnekcHas obpaboTtka npu Ka4eCTBEHHON NHTepnpeTaLmn.

30. MpmnaHaku nonei. Micnonb3oBaHne AMCKPUMUHAHTHOMO aHanvM3a npu pasneneHnm o6 bekToB.

31. KomnnekcHasi 06paboTtka npu Konn4ecTBeHHo HTepnpeTtaumni. CoBMECTHOE pelieHne
obpaTHbIX 3a4a4 Ans HECKONIbKNX reopn3NYeCcKnx nonei.

7.1. OcHOBHas nuTeparypa:

OCHOBbI KOMMbIOTEPHOIO MOAENNPOBAHNS HEPTAHBIX MECTOPOXAEHMIA: KYPC NEKUUIA [NO
cneumanbHocTy 020305 - "'eonorusa n reoxmumns roproymx nckonaemoix"] / P.P. NaHunes ; KasaH.
(MpuBonx.) denep. yH-T, IH-T reonornm n Hedprerasosbix TexHonorum, Kadgp. reonorun Hedptu v
rasa, VIH-1 npobnem akonoruun n Hegpononb3oBaHus Akad. Hayk Pecn. TatapctaH .? KasaHsb :
KasaHckuin yHnsepcuTtert, 2012 .7 135 c.

Ocwunos, B. B. MogenvposaHve onHamMnyeckumx npoLeccoB METOLOM TOYEYHbIX MPeacTaBNeHnin
[OnekTpoHHbI pecypc] : MoHorpadoms / B. B. Ocunos. - KpacHosipck : Cub. doenep. yH-T, 2012. -
304 c. URL: http://znanium.com/bookread.php?book=441549

M'maoporeogmMHamMmyeckoe MoAeNMpoBaHNe B3auMOOENCTBUS MOA3EMHbBIX U MOBEPXHOCTHbIX BOA;:
MoHorpadgoms / C.O. N'puHesckmi. - M.: HAL MH®PA-M, 2014. - 152 ¢. URL:
http://znanium.com/bookread.php?book=413174

7.2. lononHutenbHasa nuteparypa:

BeiBnet-aHanuna. OcHoBbl TeopuK : y4eb. nocobue ons CTyneHTOB, 0OyHaoWwmxcs no HanpasneHnto
nogrot. ""lMpwukn. matematnka" / K. bnattep ; nep. ¢ HeM. T.9. KpeHkens nog pea. A. I'. KiopkyaHa .?
M. : TexHocpepa, 2004 .7 273 c.

Wwnnos I'.4A. , Oxadpapos . C. 'eHeTnYeckue Moaeny 0cafoyHbIX 1 ByIKaHOMEHHbIX MOpPo4 U
TEXHONOrNS MX dpaumnanbHOM MHTepRpeTaunmn o reonoro- reopunanyeckm gaHHbIM. ?M:
WHdpopmaumoHHbin ueHTp BHUWreocuctem, 2001. - 394c. URL:
http://znanium.com/bookread.php?book=349288

XepHutep, Mapk E. Multisim? 7. CoBpeMeHHasa cucteMa KOMMNbOTEPHOrO MOAENNPOBAHMNS U
aHanu3a CxeM 31eKTPOHHbIX YCTPONCTB [OnekTpoHHbIM pecypc] / Mapk E. XepHutep; MNep. ¢ aHrn. A.
W. Ocunos. - M.: MK npecc, 2009. - 488 c.: un. - ISBN 5-9706-0026-1.
http://znanium.com/bookread2.php?book=406514

CTpykTypbl 1 anroputmbl 06paboTkn aaHHbIX: YyebHoe nocobue / B.L. Kongaes. - M.: ML PUOP:
HUL MHDPA-M, 2014. - 296 c.: 60x90 1/16. - (Boicwee obpa3oBaHue: bakanaspuar). (nepenner)
ISBN 978-5-369-01264-2, 500 ak3. http://znanium.com/bookread2.php?book=418290
BeliBnet-aHanu3 u ero npunoxeHus: Y4yebHoe nocobue / T.B. 3axaposa, O.B. llecTakos. - 2-e 13a.,
nepepab. n gon. - M.: MH®PA-M, 2012. - 158 c.: 60x88 1/16. - (Bbicwee obpasoBaHue). (06noxka)
ISBN 978-5-16-005056-0 http://znanium.com/bookread2.php?book=234103
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7.3. UHTepHeT-pecypcChl:

KomnbioTepHoe MoaennpoBaHne reoamHaMmnyeckmnx n reopmnanyeckmnx npoLeccoB ¢ MCNONb30BaHNEM
naketa MSC.Marc -
http://www.mscsoftware.ru/document/conf/Moscow_conf/conf2012/day2/02_Hydrodynamics_Inst_Korobey

KomnbloTepHoe MogennposaHue gomnaundecknx npoueccos B nakete MATLAB -
http://book-books.ru/book/389710-komp-yuternoe-modelirovanie-fiz.html#.URylggVghVU

MoZaenvpoBaHmne reonornyecknx NpoLeccoB NPy NHTepnpeTauumn reoguan4eckmnx gaHHbIX -
http://goraknig.org/nauchno_populjarnoe/?kniga=MjUyMzQ20A___

MogaenvpoBaHue npoueccos 1 cuctem B MATLAB. YuebHbliii Kypc -
http://book-books.ru/book/foto_video/280974-modelirovanie-processov-i-sistem-v-matlab.-uchebnyj-kurs.ht

Obpa3zoBatenbHblii MaTeMaTU4eckmnin cant - http://www.exponenta.ru/

8. MarepuanbHo-TexHU4eckoe obecrneyeHne oUCLUMUNINHbI(MOAYS)

OcBoeHve ancunnamHbl "KoMnbloTEPHOE MOOENUPOBAHNE reodoU3NYeCKMX NpoLeccoB”
npennonaraeT NCMNONb30BaHVE CNeLyOWero MaTepuanbHO-TEXHNYECKOro obecneyeHns:

MynbTumMeuiiHas ayoutopus, BMECTUMOCTbO 6onee 60 yenosek. MynbTumMeauniiHas ayautopums
COCTOUT N3 UHTErPUPOBAHHBIX UHXEHEPHbIX CUCTEM C €ANHON CUCTEMON yNpaBneHns, OCHaLlWeHHas
COBPEMEHHbBIMU CPELCTBaMM BOCNPOU3BEAEHUS 1 BU3yanv3auum noboin BuAeo 1 ayamno
NHdpopMauunu, NoyYeHNs 1 nepenayn 3NeKTPOHHbIX JOKYMEHTOB. TUnoBas KOMMiekTaums
MyNbTUMEOMIAHON ay AUTOPUN COCTOUT U3: MyNbTUMELMIHOrO NPoeKTopa, aBTOMaTN3NPOBAHHOIO
NPOEKLIMOHHOrO 3KpaHa, akyCTUYECKON CUCTEMDI, a TaKXe MHTEPaKTMBHONM TpMbyHbI NpenonaBsatens,
BK/IlOYaloLlWen Ta4y-CKpMH MOHUTOP C AMaroHasnblo He MeHee 22 OloIMOB, NepCcoHalbHbI KOMMbIOTEP
(c TexHnyeckmnmm xapaktepucTukamm He Huxe Intel Core i3-2100, DDR3 4096Mb, 500Gb),
KOHJoepeHL-MUKPOoH, 6ecnpoBoaHOM MUKPOGOOH, 610K ynpaeneHns obopynoBaHUeM, MHTEPAENCHI
noakntoyerms: USB,audio, HDMI. MiHTepakTBHas TpmbyHa npenoaaBaTtens BnsieTcs KNo4eBblM
3N1EMEHTOM yrpaBNeHns, 06 beANHSIOWMNM BCE YCTPONCTBA B EANHYIO CUCTEMY, U CIYXUT
NONTHOLIEHHbIM paboymm MecToM npenoaasatens. lNpenonasartens MMEET BO3MOXHOCTb NIErKO
ynpaBnsiTb BCE CUCTEMOW, HE OTXOAS OT TPMOYHbI, HTO NMO3BONISIET MPOBOANTL NEKLMM, MPaKTUYECKNE
3aHATWA, Npe3eHTaunn, BebrHapbl, KOHPEPEHLMM U Opyrie BUObl ayAUTOPHON Harpy3Ku
obyyatowmxcs B yA06HON 1 OOCTYMHOW ANSt HAX CPOPME C MPUMEHEHNEM COBPEMEHHbIX
NHTEPAaKTMBHbIX CPeACTB 00y4eHMs, B TOM YMC/e C MCNONb30BaHMEM B npoLiecce 0by4yeHuns BCex
KopnopaTusHbIX pecypcoB. MynbTumMeguinHaa ayautopus Takxke oCHalleHa WupOoKOronoCHbIM
LOCTYNOM B CETb MHTEPHET. KoMnbloTepHoe 060pynoBaHMEM NMEET COOTBETCTBYIOWEE
NMLEH3VMOHHOE NporpaMmMHoe obecneyeHue.

KomnbtoTepHbIl kKnacc, npeacraensowmii coboi paboyee Mecto npenogasartens n He meHee 15
paboymx MECT CTYAEHTOB, BK/IHOHAIOLWMX KOMMbIOTEPHbINA CTON, CTYN, NEPCOHANbHbLIA KOMMbLIOTEP,
NVLEH3NOHHOE NporpamMmMHoe obecneyeHne. Kaxabiii KOMNbOTEP MMEET WNPOKOMONOCHbIA JOCTYN B
ceTb NHTepHeT. Bce koMnbioTepbl NOAKNIOYEHb! K KOPNOpaTMBHOM KOMMbioTepHoN cetn KDY n
HaxoOsTCs B €4MHOM OOMEHeE.

Y4yebHo-mMeToOMyeckas nutepatypa ans 4aHHOW OMCUMNAVHBI UMEETCS B HANNYun B
3NEKTPOHHO-6MbNnoTeyHol cucteme "KHuradoHa", 4OCTYN K KOTOPOW NPeaocTaBneH CTyaeHTaM.
OnekTpoHHO-6ubNnoTeyHas cuctema "KHuradoHa" peannayeT neranbHOe XpaHeHue,
pacnpocTpaHeHne 1 3aWwmnTy ULMGPOBOro KOHTEHTA Y4ebOHO-METOAMYECKON NMTepaTypbl Onsl By30B C
ycnoeueM 06s13atenbHOro cobnoaeHns aBTopckmx U cMexXHbix npas. KHuradoHn obecneynsaeTt
WNPOKWMIA 3aKOHHbI OOCTYN K HE06X0AUMbIM A5 06pa3oBaTeNnbHOro Npouecca N3naHusm ¢
MCMNONb30BaHNEM MHHOBALIMOHHBIX TEXHONOMMIA 1 COOTBETCTBYET BCeM TpeboBaHmsaM HoBbix PIrOC
BIMO.

MporpammHoe obecneyeHne

1. Surfer 8 (Golden SoftWare)

2. Grapher 4 (Golden SoftWare)

3. Spectr 2 (nocTpoeHmne cnekTpoB Pypbe; paspaboTka aBTopa Kypca)
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4. Invert (noctpoeHne AK®, crnaxueaHue, BOCCTAHOBNEHME CuUrHana rno cnektpam dypbe;
paspaboTka aBTopa Kypca)

5. Gravimagick (mnocTpoeHue BeliBNeT-cNekTpoB; paspaboTka aBTopa Kypca)
Mporpamma cocTtasneHa B cootBeTcTBumn ¢ TpeboBaHnsmm ®rOC BINO 1 y4ebHbIM nnaHoM no

HanpasneHuto 05.04.01 "Meonorma” n maructepckor nporpamme CoBpeMeHHbIE reodomanyeckme
TEXHONOrMM NOUCKOB 1 pa3Beakn MECTOPOXAEHUI YrNeBoaOPOa0B .
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