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MporpamMmy ancumnnnHbl paspaboTan(a)(n) ompekTop ueHtpa TepexuH A.A. LeHTP 3aropoaHbix 6a3
N 9KCNEeANUMOHHBIX paboT VIHCTUTYT reonornm n HedptTerasoBblX TEXHONOMNA |
Andrey.Tereokhin@kpfu.ru ; goueHT, K.H. YTemoB 3.B. kadeapa reopuankm n reonHpopMaLnoHHbIX
TexHonornni IHCTUTYT reonormm 1 Hedoterasosbix TexHonoruin , Edward.Utemov@kpfu.ru

1. LLlenn ocBOEHUSI AUCLMNIMNHDI

Mo3HaKOMUTb CTYIEHTOB C METOAAMY NMOCTPOEHUSI KOMMbIOTEPHbIX

MoJenel reonan4eckrx NPoLLECCOB, a Tak Xe Hay4nTb HEKOTOPbIMM

YCNEHHbIMW METOLAM M NPAKTUYECKMM HABbIKaM KOMMbIOTEPHOIO MOAENNPOBaHNSI.

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

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

Mpenmet oTHocKTCs K umnkny M2. N n3yyaetcs nocne ocBoeHus nporpamm bakanaspuara unm
cneunanuteTta "Teopusa nong", "KomnnekcuposaHne reopuanyeckmx MeTtogos".

3. KomneTteHuumn obyuarowerocsi, popmMupyemble B pe3ybTate 0CBOEHUSA AUCLUMNIINHDI
/mopynsi

B pesynbTate 0CBOEHUS AMCLMNINHBI (OOPMUPYIOTCS CReaytoWwme KOMNeTEHUNN:

Pacwucposka
LLincpp komnereHumu npuobpeTaemMon KOMMNeTeHL MU

OK-2 FOTOB K CaMOCTOSITENIbHOMY 0Oy4EeHUO HOBbIM METOAAM

(0bLekynbTypHbIE nccnenoBaHUs U UX BHEAPEHMIO B NPoLece

KOMNeTeHLmm) NPOdEeCCMOHANbHON AEeATENbHOCTU

OK-9 FOTOB K OCMbIC/IEHUIO U apryMEHTUPOBAHHOMN OLEHKe

(0bLweKkynbTypHbIE NoCneacTBUiA CBOEN NPogpeccroHanbHOM OesTEeNbHOCTM NpK

KOMNeTeHLmm) pa3paboTke 1 OCyWeCTBNEHNN COLMANbHO 3HAYMMbIX NMPOEKTOB

MK-11 cnocobeH NpogeccrMoHanbHoO BblibMpaTtb U TBOPHECKN
MCNONb30BaTb COBPEMEHHOE HAYYHOE U TEXHMYECK

(NPOMECCHOHANTbHbIE CMonb30BaTb COBPEMEHHOE Hay4yHoe U Te eckoe

KOMMETEHLN) obopynoBaHMe 1 KOMMNbIOTEPHbIE TEXHONOTUW ANS PELIEHNS
Hay4HbIX 1 NPaKTU4eCKnX 3anad
cnocobeH Mcnonb3oBath yraybneHHble cneunanm3npoBaHHbIe

MK-16 npogeccroHanbHble TEOPEeTUYECKNE U NpakTUYeckmne 3HaHus

ns NPOBeLEeHNs reonornyeckux, r N3NYECKmX

(npodpeccunoHanbHble A POBEAS EONOPNHECKMX, re0UINISCKNX,

KOMMETEH M) reoX\MUYECKMX, M1APOreonornyeckinx, Heqoerasosblx 1
5KONOro-reonornyeckmx nccnenoBaHuin (B COOTBETCTBAN C
npodomnbHon HanpaeneHHocTbio OOl marucTpatypbi)
cnocobeH K NpogheccuoHanbHo akenyaTauny COBPEMEHHOTO

MK-17 reonorn4yeckoro, reopusnyeckoro, reoXmMnyeckoro,

(npodheccunoHanbHbie FMAPOreonorM4eckoro, MHXeHepPHO-reonorm4eckoro,

KOMNeTeHLmm) reoKpronorn4eckoro, HedpTerasoBoro noneBoro u

nabopaTtopHoro obopynosaHms 1 npubopos

B pe3ynbtaTe 0CBOEHUS OUCUUMANHBI CTYOEHT:
1. DONXEH 3HaThb:

OCHOBHbIE 3Tanbl MOOENMpPoBaHNA; NPUHUNIMbI MOCTPOEHNA mMonenen;
OCHOBHbI€ YNCNEHHbIE METOObI;

2. IONXEH yMeTb:
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MOCTPOUTb TEOPETUHECKYO MOLENb, BbIOPATb YACNEHHbI METOL, OCYLECTBUTb
CaMOCTOSATENIbHOE KOMMbIOTEPHOE MOAENNPOBAHNE HEKOTOPbIX FE0NOro-reogonanyeckmnx
npoueccoB 1 06bekToB

3. OONMXeH BnaneTb:

KaXAbliA CTYOEHT OCYWEeCTBNSET MOOENMPOBAHNE HEMOCPEACTBEHHO HA KOMMbIOTEPE

4. CTpyKTypa u cogepxaHve AUCLUMNINHLI/ Moayns
Obwas TpyooeMKOCTb AUCLUMNANHBI COCTaBNSET 3a4eTHbIX(ble) eamHuL(bl) 108 yaca(oB).
dopma NPOMEXYTOHHOr0 KOHTPONS ANCUMUMNANHBI 3a4€T BO 2 CEMECTpPE.

CyMMapHo no amcumnanHe MoxHo nony4ntb 100 6annos, N3 HMX Tekylwas paboTta oueHmBaeTcs B 50
6anno., ntorosas popma KoHTpons - B 50 6annos. MnHMManbHoe KONMYeCcTBO ANs OoMnycka K 3a4eTy
28 6annos.

86 bannos 1 6onee - "OoTANYHO" (OTN.);

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

55-70 6annos - "ynoBnetBoputenbHO" (YO0B.);

54 6anna n MeHee - "HeynoBNEeTBOPUTENLHO" (Heya.).

4.1 CTpyKTypa 1 comepXxaHue ayguTopHon paboTtbl No gucuunamHe/ MOAynto
TemaTtnyeckuu nnaH gucUUNAUHbI/MOAYNS

Buabl v yachbl
Paanen ayauTopHow paborbl,
Hepens WX TPy A0EMKOCTb Tekywue copmbl
N D.MKIIL:)ILF;’T’I.IVSI'HH/ CeMe"Tpcemecha (B yacax) KoHTponS
Nex ““I'Ipaxmqecmena6oparopuble
L 3aHATUSA pabortbl

1.]Tema 1. BeeneHve 2 1-4 4 0 0

Tema 2. YncneHHble
2 \weToas 2 4-6 0 0 8

Tema 3. NpuMeHeHne

MeTo00B ]
3. annpokcumauum B 2 6-8 4 0 0

reogousunke

Tema 4.

omauwHee

Martemartnyeckmne il
4Monen reocpmamuecknx| 2 810 | 0 0 8 3apaHve

nonewu

Tema 5.

nomallHee

KomnnekcuposaHue
5-[reochnanieckix 2 | 10121 0 0 8 3afaHue

MeTo00B

Tema 6. TeopeTtunyeckme

OCHOBbI 06paboTKK y
6.[reogonanyeckoin 2 12-14 4 0 0 yCTHBIN ONpocC

nHdhopmauum

Tema . Itoroeas 3ayer
* |dbopma koHTponS 2 0 0 0

Ntoro 12 0 24

4.2 CopepxaHvue oUCLUNMUHbI
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Tema 1. BBepeHune
JIeKLMOHHOe 3aHsiTne (4 4yaca(os)):

MoHATME 0 MOOENsIX U MOAEeNMPOBaHUN. MPUHUMNBI U METOIbl MOCTPOEHUS U aHanu3a
MateMatuyeckux mogenei. YucneHHble MeTodpl U MateMaTnyeckoe MoieNnmpoBaHue.
KomnbloTepHoe MoaenMpoBaHne B Haykax o 3emne.

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

MpubnunxeHne yHKUMA 1 06paboTka faHHbIX. MeToabl YUCNEHHOW MHTEPNONALNA U
annpokcumauuun. JinHenHas nHTepnonsuns, NofMHoOMManbHas MHTEPNONSUNS, ChnanHbl.
AnnpokcrMauusa MeTooM HaMeHbLUMX KBaapaToB. YHUCNEeHHOe NHTErpupoBaHne U YUCNEHHOE
andpepeHumpoBaHue. HucneHHoe peweHne HenMHENHbIX ypaBHeHUA. YucneHHoe peleHne cuctem
NVHelHbIX anrebpanyecknx ypaeHeHuin. Metopn Maycca, meton ntepauuia, meton nporoHkn. Obwee
NOHSATNSA 0 cnocobax peweHns amgdepeHLmanbHblX ypaBHEHWIA. 3aaHne HavyanbHbIX 1 KPpaeBbIX
ycnosui. [NoHATNE O KOHEYHbIX pa3HocTsAX. duckpetnsaumns. 9BHble U HESIBHbIE METO bl YACNIEHHOIO
peweHns. Obwme NoHATMS 0 CXOOAUMOCTU, YCTONYMBOCTI, NOrPEWHOCTN annpoKCMMaLunn.
OO6bIKHOBEHHbIE AMGPEPEHLIMANbHBIE YPaBHEHNS, CUCTEMbI 0ObIKHOBEHHBIX AMOPepPEHLMANbHbIX
YypaBHEHU 1 METOObl UX YUCNEHHOro peweHus. MeTtog dnepa, meton PyHre-KyTThbl.
OundpdepeHumanbHble ypaBHEHNS B YACTHbIX MPOU3BOAHbIX

Tema 3. [NpumeHeHne MeTO[0B annpokcumaLm B reocpmamnke
JNIeKLMOHHOe 3aHsiTne (4 4yaca(os)):

KomnbloTepHble TeXHONOrnmn NHTepnpeTaLmm reonoTeHunasnbHbIX None Ha OCHOBE aHaNMTUYECKnX
annpokcnMmauuinm n BeneneT-aHannsa

Tema 4. MatemaTtuyeckue mogenu reodomsanyeckmx nonen
naboparopHas pabora (8 yaca(oB)):

MopenvpoBaHve rpaByTaLNOHHON aHOManuK cunbl NpUTsXxeHnst MoaennpoBaHne aHoMasbHOro
MarHutHoro nonst MoaennpoBaHne aHoMaslbHOro MarHUTHOIO MONS Toka NPV PasfMYyHOM MONIOXEHNN
TOYKM 3apsiaa B NPOBOASILEM 06 beKTe

Tema 5. KomnnekcupoBaHue reocouanyeckux MeTonos
naboparopHasi pabora (8 4aca(oB)):

dusunko-reonormnyeckoe mogenvposanHue (PrM). Ycnosmns npuMeHUMOCTN reogon3n4ecknx MeToaos.
ToYHOCTb HAbNKAEHUIA N CETb re0PU3NYECKNX CHEMOK.

Tema 6. TeopeTuyeckue ocHoBbl 06paboTkm reodonsnueckon nHcpopmaumm
JNleKLMoHHOe 3aHsiTne (4 4yaca(os)):

JuncnepcroHHbI 1 pakTopHbIA aHann3 PakTopHbIA N KOMMOHEHTHbIM aHann3 KoppensumoHHble
XapakTepuCcTUKN reogon3nyeckmnx nonemn

4.3 CTpyKTypa 1 copepXxaHume caMOCTOSITeNIbHOM paboTbl AUCLUMMINHBI (MOLYNSA)

Buabi
N Paspen Cemect Hepnens | camocTositensHon [TpyA0eMKOCTb g;?ﬂ%'g::)';g:;g:g;
AducumvnnuHel pcemecrpa paboTbl (B yacax) 260TbI
CTYL,EHTOB P
Tema 4.
noaroToBkK
4 Marematnyeckue 5 8-10 ugﬂaczugerg 30 nomailHee
‘Mmopenn reodpursnyeckmx 3ananus 3anaHune
nonewn
Tema 5.
noaroToBK
5 KomnnekcuposaHue 2 10-12 J:l,(c))ﬂa?ulgerc? 30 JomallHee
‘(reodomn3anyeckmnx 3anaHus 3apaHve
MeTon0B
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Buabi
N Paspen Cemect Hepens | camocTosiTensHon [TpyA0eMKOCTb ;%%%:L:?:;Eﬂg;
AducumnnuHbl pcemecha paborthbl (B wacax) 260TbI
CTYLEHTOB P
Tema 6. TeopeTtunyeckme
OCHOBbI 06paboTKM
- NnoAroToBka K o
6.[reodom3anyeckoi 2 12-14 nggMo or? oc 12 YCTHbI ONpocC
NHpopMaLnm y y onipocy
WNtoro 72

5. O6bpasoBarenbHble TEXHONOIMU, BK/IOYAA MHTEPaKTUBHbIE hOpPMbl 06yUYeHUs

MpoBoadTcs nekuun n nabopaTtopHO-NPaKTUYECcKne 3aHATUS 1 UCMONb30BAHNEM KOMMbIOTEPOB.
Bonblas YacTb MaTepuana u3y4aeTcsi CaMoCTOSITeNbHO.

6. OueHOUYHble cpeacTBa OJ1sl TEKYLLLEro KOHTPOS yCreBaeMoCT!, NPOMEXYTOYHOMN
aTTecTauum no UToram OCBOEHUS OUCLIMIMIIMHBI U y4ebHO-MmeToanyeckoe obecneyeHme
CaMOCTOSITe/IbHOW paboTbl CTYAEHTOB

Tema 1. BBepeHue

Tema 2. YUncneHHble meToabl

Tema 3. NpuMeHeHVe MeTOOOB annpoKcUmMaLmm B reocpusmnke
Tema 4. MaTemaTuyeckue moaenu reopmanyeckmx rnosemn
JoMalwHee 3afaHune , NpUMepHble BOMpPOCHI:

lMoHATMe cTaTUCTUYECKMX rnoTes N Ux nposepka. MNoHATNE OLEeHKU CTaTUCTUYECKON
xapaktepucTnkn. CoctoaTenbHOCTb oueHkM. OLeHKka MateMaTMyeckoro 0XuaaHus, oucnepcum
cnyyariHbIX BEIMYMH 1 KOPPEensaumnmoHHbIX MOMeHToB. Pacnpenenenne CtbiogeHTa. Pacnpenenexuve
Xu-kBagpat. PacnpenenerHvne ®uwepa. [Nposepka runoresbl COOTBETCTBMSA 9KCNEPUMEHTaNIbHO
JOyHKLMM pacrpeneneHms TeopeTnyeckon ¢ nomollbto kputepust Konmoroposa. Nposepka runotessbl
COOTBETCTBUSA 3KCMNEPUMEHTaIbHOWN (PYHKLMW pacnpeneneHns Teopetnyeckor ¢ NoMoLLbio KpUtepms
MupcoHa (Xn-kBagpar). MNpoeepka runotedbl NPUHALNEXHOCTA ABYX BbIOOPOK 04HOMY
CTaTUCTMYECKOMY pacnpegeneHuio ¢ nomolwpbto kputepmsa CtbiogeHTa. CpaBHeHMe anucnepcuin oByx
BbIBOPOK € NoMoLwbio KpuTepus duwepa. 3agaym KOppensunMOHHO-PErpPeECCMOHHOrO aHanmaa.
Bbi6opouHbI KOadhULMEHT Koppensaummn. MNoHATMe 0OBEPUTENBHOrO UHTEPBana ans
KoagpdomumeHTa Kkoppensumm. MHoXeCTBEHHbIN KOagodomLUMEHT Koppensaunn. JInHenHas perpeccus.
OnpeneneHne KO3A(PMULMEHTOB NTMHENHON perpeccun METOAO0M HAVMEHbLUNX KBaOpaToB. Y paBHeEHUe
NIMHENHON perpeccun B MaTpryHon popme. CTteneHHas, aKkCnoHeHUmanbHas, norapugmmnyeckas
perpeccusi. CB3b KOIMMULMEHTOB NMHENHON perpeccum ¢ Ko3MULIMEHTOM KOppensumm.
Mapabonunyeckas perpeccus BTOPoro nopsaka. MHoxecTBeHHas perpeccus. YpaBHeHve
MHOXECTBEHHOW perpeccuun B MatpmyHom goopme. lNpuMeHeHne perpeccuoHHoro aHanmaa s
reonoruun n reodpusunke. MiHtepnonsums. VIHTepnonsaunoHHble nonnHombl JlarpaHxa n HetotoHa.
NuHenHbI n Kybuyecknii cnnaHbl. IHTepnonaumns cMCTeMoin rapMOHNYECKX CPYHKLNIA.

Tema 5. KomnnekcupoBaHue reocousnyeckux MeTonos
JoMallHee 3agaHue , NpuMepHbie BOMPOCHI:

MocTpoeHne NeTpohnanyeckmx Mogenei 1 onpeneneHne CTpykTypHO-BELLECTBEHHbBIX KOMMNEKCOB C
ncrnonb3oBaHnem ctatucTnkm CTbloaeHTa n KnactepHoro aHannaa. ObocHoBaHMe BbIOpaHHOro
reogomanyeckoro komnnekca. Boibop 1 pacyeT ceTv NyHKTOB HAbNoOEHWA.

Tema 6. TeopeTuueckue ocHoBbl 06paboTkm reodousnyeckon Hcpopmaumm
YCTHbIA ONPOC , NPUMEpPHbIE BOMPOCHI:

PernctpaunoHHbIi Homep 3
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AsTOKOppensaunoHHas yHkumns (AK®P) BaanmHo koppensumnmoHHas dpyHkumus (BK®) MNoHsATre
cTaumoHapHbIX 1 aproaundeckmx npoueccoB Tunbl AKD MpumeHerne AKD n BKD npu obpaboTke
reopmanyeckmx gaHHbix CnekTpanbHoe pasnoxXeHne CTauMoHaPHOW ClyYanHom pyHKUNN
Marematnyeckas momenb rnons. NoHaTne curHana n nomexu NoHATNE O NUHENHON dounbTpaLmm
AMMNUTYOHO-4acTOTHAas xapaktepucTtuka punbtpa (AYX). da3oBo-4acToTHAS XapakTepucTuka
gounbTpa (PYX)

Tema . UToroeasi popma KoHTpons

[MprMepHbIe BONPOCHI K 3a4eTy:

1. [pWYMHbBI KOMMNNEKCUPOBAHUS reon3nN4eCcKnx MeTO0B.
2. OCHOBHbIE Lenn KOMMNNEKCMPOBAHNS.

3. OCHOBHblE MPUHLUMNBI KOMMIEKCUPOBAHNS.

4. CTaoniiHOCTb U 3a4a4v reonoropassenoyHbix paborT.

5. Tvinbl knaccugomkaumin reodouanyecknx MeTo40B.

6. OCHOBHblE KOMMNEKCHI reon3nNYeCckKnx METOL0B.

7

. CncteMHbI noaxon npwv KOMNIeKcupoBaHn reopmnanyecknx MeTonoB: BHYyTPMMETOOHOE U
MEeXMETOOHOE KOMMJIeKCnpoBsaHme.

8. lNoHsATME 0 reonorn4yeckon Mogenu.
9. OCHOBHble KOMMOHEHTbI MOdennpoBaHns. Lilenn mooennposaHums.
10. Knaccudpukaums mogenen n BuaoB MOOENMPOBAHUS.

11. MNpouecc MooennpoBaHns B reonornyeckmx Haykax (noctaHoBka 3anaym, cbop MCXoL4HbIX
LaHHbIX, BEpUrKauuns aHHbIX, MOLENMPOBAHUE).

12. PeaynbTtaTbl MOOENMPOBaHUS HA NMOWCKOBOM M pa3BefoYHOM aTanax. [peanocbinku
KOMMIEKCMPOBaHMSI.

13. OnpeneneHne pPu3nkKo-reocnorniyeckon Mmogenu.

14. ocnenoBartenbHOCTb OU3NKO-FE0NOrM4eCckoro MoaenMpoBaHus.

15. MNMeTpodpuaunyeckas mogenb Kak 0CHOBa (PU3NKO-reonorm4eckon Mogenw.
16. [ToHATME CTPYKTYPHO-BELECTBEHHbIX KOMMIEKCOB Kak OCHOBbI DI'M.

17. BbloeneHve CTpykTypHO-BELWECTBEHHbIX KOMIMIEKCOB.

18. NocnepoBartenbHOCTM onepaunii popMmnpoBaHus, dhasbl onepaunin PoOPMUPOBaHUS
npenctasneHnin @M kak obbekTa uccnenoBaHus.

19. Knaccudpukauns drrM.

20. NoHATMe o reodpmanyeckor aHomanmuu. Tunbl reopnanyeckmnx aHomanun.

21. 3 PEKTUBHOCTb BblAENEHMNS aHOMaNui.

22. BnuaHne nomex. [okasarenb KOHTPACTHOCTW.

23. [1paBuno "Tpex curm n Tpex Toyek".

24. [lomexm reonornyeckoro n Hereonornyeckoro NPONCXOXAEHNS.

25. lNorpewHoCT! CbEMOK.

26. lMnaHupoBaHne TOYHOCTN HabNaeHNIA; BLIDOP U pacyeT CeTu NyHKTOB HAbNoaeHNIA.
27. CpenHekBagpatmyeckas norpewHoCTb CbeMKMU.

28. ['ycTtoTa 1 popma cbemo4yHoin cetn MacwTab cbemoyHow ceTtu. LLar no npodpunio.
29. KomnnekcHas obpaboTtka npu ka4ecTBEHHON NHTeprpeTaumnm.

30. MpmnaHaku nonei. Ncnonb3oBaHne AMCKPUMUHAHTHOMO aHanM3a npu pasneneHnm o6 bEeKTOoB.

31. KomnnekcHasi obpaboTtka npu Konn4ecTBeHHo uHTeprnpeTtaumm. CoBMECTHOE pelueHmne
obpaTHbIX 3a4a4 ANs HECKONbKUX reopn3NYecKnx nonei.

7.1. OcHOoBHas nuTeparypa:
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Bnattep, KpuctnaH. Belisnet-aHanna. OcHoBbl Teopun: y4eb. nocobre ans CTyaeHTOB Mo credu,.
01.02 "Mpwuknag. matematuka" / K. bnatrep; nep. ¢ Hem. T.9. KpeHkens ; nog pea. A.l'.
KtopkyaHa.?Mocksa: TexHocdepa, 2006.7271 c.: un.; 20.?(Mup matematuku, Lingoposas obpaboTtka
curHanos).?bubnunorp. B KoHue npwun..?bubnuorp.: c. 234-235.?1SBN 5-94836-033-4, 3000. (4 3k3.)

Bnartep, KpuctnaH. Belisnet-aHanna. OcHoBbl Teopun: y4eb. nocobre onsg CTyaeHTOB Mo cnedu,.
01.02 "Mpwuknan. matematuka" / K. bnatrep; nep. ¢ Hem. T.9. KpeHkens ; nog pen. A.l'.
KtopkyaHa.?Mocksa: TexHocdepa, 2006.7271 c.: un.; 20.?(Mup matematuku, Lingoposas obpaboTtka
curHanos).?bubnunorp. B KoHue npwn..?bubnuorp.: c. 234-235.?1SBN 5-94836-033-4, 3000. (4 3k3.)

ObsikoHoB B. MATLAB. O6paboTka curHanos n nsobpaxeruit. CneumnanbHblii cnpaBoyHKUK. - Cnb.:
Mutep, 2008.

ObskoHos, Bnagnumump MNMaenosuy. VisSim + Mathcad + MATLAB: Bu3yan. mat. mogenvposaHue /
B.MN. ObskoHos.?Mocksa: COJIOH-lNpecc, 2004.7383 c.: un.; 24.?(Cepusa "lMonHoe pykoBOACTBO
nonb3osarens”).?bnbnuorp.: c. 370-371 (40 Ha3B.).?ISBN 5-98003-130-8, 1000. (1 ak3.)

MaHnenbbpoT, beHya. ®pakTtanbHas reometpust npupoabl / beHya MaHoensbpoT; [Nep. ¢ aHrn.
A.P.JToryHoBa; Hayu. pea. A.l.Mopo3osa.?M.: VIH-T komnbTep. uccnen., 2002.7654c., [10]n. vn.:
nn..?(KomMnbloTuHr B MaTematuke, gomaunke, buonorun).?lMep. n3a.: The fractal geometry of
nature/B.B.Mandelbrot (N.Y.: W.H.Freeman and Company, S.a.).?Yka3. n3bp. paamepHocTel:
¢.592-593.?bubnuorp.: ¢.605-640.?lMpeaM. ykas.: c.641-654. (3 ak3.)

lNMyrayée B.B. BeneHue B Teopuio BepoaTHocTen. M.: Hayka, 1988.

Bpoposoit, Bnagumnp Bacunbesuy. KomnnekcnpoBaHne reoonanyecknx METoOoB: y4ebHmk ons
reodomanyecknx crneumansHoctel / B. B. bBponoson.?Mocks: Hegpa, 1991.7320 c.: un.; 22
cM.?(Bbiciwee obpasosaHue).?bubnuorp.: c. 328 (23 Ha3B.).?ISBN 5-247-01498-7: 1 p. (3 ak3.)

TapxoBs, AHaTonuin N'eopruesmdy. KomnnekcupoBaHmne reonanyeckmx METOO0B: y4eOHNK ans
CTyOEHTOB By30B, 00y4atowmxcs no cneunanbHocTy "lMeodmanyeckme MeTobl NOMCKOB U pa3Beaku
MecTopoXxaeHuin nonesHoix nckonaemolx" / A. . Tapxos.?Mocksa: Henpa, 1982.7295c.: un. (42
9K3.)

Tapxos, AHaTonuin ["'eoprmuesuy. MNpuHUMMIbI KOMMNEKCUPOBAHUS B pa3BenoyHon reodumsnke / A. I
Tapxos.?Mockea: Henpa, 1977.7221c.: nn. (6 3k3.)

KomnnekcupoBaHme MeToO0B pa3senoyHomn reodpuamkm: CnpaeoyHuk reocpmsuka / MNog pen. B. B.
Bpogosoro n A. A. HukutnHa.?Mockea: Hegpa, 1984.7385c¢. (8 aka.)

7.2. JlononHuTenbHasa nuteparypa:

KomnnekcupoBaHmne reopuanyeckmx MeTogoB npu peleHnn reonornyecknx 3anad / lNMopa pen. B. E.
Hukutckoro n B. B. Bponosoro.?3naHue 2-e, nepepaboTtaHHoe 1 gononHeHHoe.?Mocksa: Henpa,
1987.?7471c.: vn. (6 aKk3.)

KomnnekcupoBaHume reodomsnyeckmnx METoO0B Npu peleHnun reonorndeckmx 3aagad / lNon pen. B. E.
Hukutckoro, B. B. Bponosoro.?Mocksa: Hegpa, 1976.7495¢.: un. (2 ak3.)

Hoswuukwia, M'eopruii Masnosuy. KomnnekcnpoBaHme reopmanyeckux MeToL0B pasBeku: y4ebHoe
nocobve onsg CTyAeHTOB By30B 00y4arowWwmxcs No cneumanbHOCTU reonanyeckme MeToabl NONCKOB
N pa3Belky MeCTOpOXOeHUn nonesHbix nckonaembix / I". . Hosuukuin.?JleHuHrpan: Hegpa,
1974.7256¢.: vn. (5 ak3.)

KyHuH, Haym Skoenesuny. KomnnekcnposaHue reogpusnyecknx METo40B Npu reosiormyeckmnx
nccneposaHusx / H. 4. KynuH.?Mockea: Hegpa, 1972.7270c. 4epT. (1 9k3.)

KnywwH, Uropb NeHHaabesBmy. KoMnnekcHoe npumeHeHne reopmnsanyeckmx MeTonoB Ons pelleHns
reonornyecknx 3agad: yuebHoe nocobve / V. I'. KnywwH.?/leHnHrpan: Hegpa, 1968.?311c¢.: un. (5
9K3.)

MeTpodmanyeckas xapakTepucTmka ocago4yHoro nokposa HedpteradaoHoCHbIX NposuHUMin CCCP:
cnpasoyHuK.?Mocksa: Henpa, 1985.7192c. (4 ak3.)

KomnnekcuposaHne MeTogoB NporHo3a HedpterazoHocHocTn.?M.: Hayka, 1983.7184c. (2 9k3.)
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Bnattep, KpuctnaH. Belisnet-aHanna. OcHoBbl Teopun: y4eb. nocobre ans CTyaeHTOB Mo credu,.
01.02 "Mpwuknag. matematuka" / K. bnatrep; nep. ¢ Hem. T.9. KpeHkens ; nog pea. A.l'.
KtopkyaHa.?Mocksa: TexHocepa, 2006.7271 c.: un.; 20.?(Mup matematuku, Linpposas
obpaboTka curHanos).?bubnuorp. B KoHuUe npun..?bubnuorp.: c. 234-235.?ISBN 5-94836-033-4,
3000. (4 ak3.)

Bnartep, KpuctnaH. Belisnet-aHanna. OcHoOBbI Teopun: y4eb. nocobve ons CTyoeHTOB,
obyyatowmxcs no HanpaeneHuto noarot. ""Mpukn. matematuka" / K. bnattep; nep. ¢ Hem. T.9.
KpeHnkens nog pea. A. I'. KiopkyaHa.?M.: TexHocpepa, 2004.7273 c.: nn.; 20.?7(Mup matematumku,
Linchbposas obpaboTka curHanos).?bubnuorp. B koHue npun..?Mpeam. ykas.: c. 272-273.?ISBN
5-94836-033-4, 3000. (6 2K3.)

LbskoHos, Bnaonumunp Maenosny. MathCAD 7.0 B maTematuke,donsuke u B Internet /
B.M.ObsikoHoB.?M.: Honnpox, 1998.?345¢.: un.,tabn..?bnbnuorp.:c.313-314.?ISBN 5-89251-056-5:
55p. (1 9k3.)

IbskoHos, Bnagnumup MNMaenosny. Mathcad 8 PRO B matematuke, gomsuke u Internet /
B.MN.ObsikoHoB, N.B.ABpameHkoBa.?M.: Honugx, 1999.?503c.: nn..?bubnuorp.: c.463-464.?I1SBN
5-89251-068-9: 111.70. (1 ak3.)

ObskoHos, Bnagnmnp. Mathematica 4: Yyeb6. kypc / B.ObsikoHoB.?CaHkT-lNeTepbypr v ap.: MNutep,
2001.?654c.: un., Tabn..?bnbnnorp.: ¢.628-632.?And. ykas.: ¢.633-654.?ISBN 5-272-00275-X:
88.40. (1 9k3.)

ObsikoHoB, Bnagnmnp. MATLAB: Yueb. kypc / B.ObskoHoB.?CI16. n op.: MNMutep, 2001.?553c¢.: nn.,
Tabn..?bubnuorp.: ¢.535-537.?Ang. ykas.: ¢.538-553.?ISBN 5-272-00276-X: 90.00. (1 ak3.)

HObsikoHos, Bnagumup lMasnosuny. Mathcad 8 PRO B matematuke, cousuke u Internet /
B.M.ObsikoHoB, N.B.AbpameHkosa.?Mocksa: Honuax, 2000.?503c.: un., Tabn..?bubnuorp.:
c.463-464.71SBN 5-89251-068-9: 106.00. (1 9k3.)

HbskoHos, Bnagnumup MNMaenosmy. Mathematica 4 ¢ naketamu pacwupenuin / OpskoHos B.I1.; Poc.
accou. n3a. komnbtotep. nuT..?Mocksa: Honuax, 2000.?7605¢.: un..?bubnnorp.: ¢.600-605.?ISBN
5-89251-086-7: 158.00. (4 3k3.)

ObskoHos, Bnagummp. MATHCAD 2001: Cneu. cnpas. / B.IpskoHoB.?CIl16. n ap.: MNMutep,
2002.7831c.: un..?bubnuorp.: ¢.816-817.?And. ykas.: ¢.818-831.?ISBN 5-318-00362-1. (1 ak3.)

IObsikoHoB, Bnaonmnp Masnosuy. Maple 8 B matematuke, dousvke n obpasosaHum /
B.M.ObskoHos.?M.: COJTOH-lMpecc, 2003.7649c.: rpad..?(lMonHoe pykoBOACTBO
nonb3oBatens).?bubnuopr.: ¢.632-634.?ISBN 5-98003-038-7. (2 ak3.)

Mapkun K.B., Cepkepos C.A. NpeobpazoBaHust Pypbe n nx NpunoxXeHus B rpasnpassenke. M.:
N3n-80 MUHITTT um. TybknHa. 1974. 72 c.

Lobewn, NHrpua. Oecatb nekunii no serienetam / V. [lobewn; nep. ¢ aHrn. E. B. MuweHko; noa
pen. A. I'N. MNMetyxoa.?Mocksa; Nxesck: HALL "PerynsapHas n xaotuyeckas guHammka": PXI,
2001.7463 c.: cxeMm.; 21.?(CoBpemeHHasa matematumka).?lep. naa.: Ten lectures on wavelets / Ingrid
Daubechies (Philadelphia: Society for industrial and applied mathematics, 1992).?Bubnuorp.: c.
440-460.7MNpenM. ykas.: c. 461-463.?1SBN 5-93972-044-7, 1500. (2 ak3.)

Bpbiukos 1O. A. NHTerpanbHble npeobpa3oBaHms 0606weHHbIx pyHkumin / HO. A. Bpblukos, A. TT.
MpynHukos.?Mocksa: Hayka, 1977.7287 c. (4 9k3.)

MaHaenbbpoT, beHya. dpakTanbHas reomeTpust npupoabl / beHya MaHnensbport; MNep. ¢ aHrn.
A.P.NloryHoBa; Hayuy. pea. A.l.Mopo3osa.?M.: IH-T komnbTep. uccneq., 2002.7654c., [10]n. un.:
nn..?(KoMnbloTUHT B MaTematuke, omamke, buonorun).?MNep. nag.: The fractal geometry of
nature/B.B.Mandelbrot (N.Y.: W.H.Freeman and Company, S.a.).?Yka3s. n3bp. paamepHocTeli:
€.592-593.?bubnuorp.: ¢.605-640.?Mpeam. ykas.: c.641-654. (3 ak3.)

MaHnaenbbpot, beHya. PpakTtanbl, cnyyan n gouHaHcbl (1959 - 1997) / beHya MaHnenb6poT; nep. ¢
dop. B. B. Wynukosckoro; noa pea. A. P. JloryHosa.?M.; NxeBck: Perynsp. n xaoT. AuHamuka,
2004.7255 c.: un., rpad.; 19.?(Programme A. Pouchkine = Nporpamma "MNywkuH").?3arn. n asT.
opur.: Fractales, hasard et finance (1959 - 1997) / Benoit Mandelbrot.?Bubnwnorp.: c. 229-255.
Fractales, hasard et finance (1959 - 1997).7b.m., B.r..?ISBN 5-93972-341-1, 2000. (3 9k3.)

7.3. UHTepHeT-pecypcChbl:
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KomnbloTepHoe MoaennpoBaHue reoanHaMmyeckmx n reoomnanyeckmx npoLLeCCcoB C MCNONb30BaHNEM
naketa MSC.Marc -
http://www.mscsoftware.ru/document/conf/Moscow_conf/conf2012/day2/02_Hydrodynamics_Inst_Korobey

KoMmnbloTepHoe MogennpoBaHue gomsndeckunx npoueccos B nakete MATLAB -
http://book-books.ru/book/389710-komp-yuternoe-modelirovanie-fiz.html#.URylggVghVU

MooennpoBaHmne reonornyeckmx NPoLeccoB Npy NHTepnpeTaunumn reopPunanyeckmnx oaHHbIX -
http://goraknig.org/nauchno_populjarnoe/?kniga=MjUyMzQ20A

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

ObpasoBaTenbHbIi MaTeMaTM4eCcKunin canT - http://www.exponenta.ru/

8. MatepuanbHo-TexHMYeckoe obecrneyeHne AUCLMUMIIMHBLI/MOAYNSA COrNacHoO YTBEPXAEHHOMY
yuye6HOMY nnaHy

OcBoeHve ancunnamHbl "KoMnblOTEPHOE MOOENUPOBAHNE re0dU3NYECKMX NPOLLECCOB"
npeanonaraeTt UCNONb30BaHNE CNeayowWero MatepmnanbHO-TEXHNYECKOro 06ecnevyeHns:

MynbTMeouniiHasa ayomTopus, BMECTUMOCTbIO 6onee 60 yenosek. MynbTmeaninHas ayamtopums
COCTOUT N3 UHTErPUPOBAHHbBIX UHXEHEPHbIX CUCTEM C €ANHOWN CUCTEMOWN yNpaBneHns, OCHaWeHHas
COBPEMEHHbBIMX CPeacTBamMy BOCMPOU3BEAEHNS 1 BU3yannaaumm nobo Buaeo n ayamo
NHdpopMauun, NOyYEeHNs 1 nepenadn SNeKTPOHHbIX JOKYMEHTOB. TUnoBas KOMMIeKTaums
MyNbTUMEONAHON ay AUTOPUN COCTOUT U3: MyNbTUMELMIAHOrO NPoeKTopa, aBTOMaTN3NPOBaHHOIO
MPOEKLUMOHHOr0 9KpaHa, akyCTMYEeCKON CUCTEMbI, a TAaKXe MHTEPAKTMBHOWM TPpMOYHbI MpenonaBaTens,
BK/IlOYaloLWen Ta4y-CKPpMH MOHUTOP C AMaroHasnblo He MeHee 22 O10IMOB, NepCoHasbHbI KOMMbIOTEP
(Cc TexHnyecknmm xapaktepucTukamm He Huxe Intel Core i3-2100, DDR3 4096Mb, 500Gb),
KOHpepeHL-MMKPOdOOH, 6ecnpoBOaHON MUKPOGOOH, BNOK ynpaBneHnst 0b6opynoBaHNEM, MHTEPAIECHI
noaknoyeHms: USB,audio, HDMI. HTepakTnBHas TpnbyHa npenonaBaTens SBnseTcs KNo4YeBbiM
9NEMEHTOM yrNpaBneHns, 06 beANHAIOWMNM BCE YCTPONCTBA B €AMHYIO CUCTEMY, U CNYXUT
MONHOLEHHbIM paboynm MecToM npenoaasartens. MNpenonasatenb MMeET BO3MOXHOCTb NErKo
ynpaBenaTb BCEN CUCTEMOW, HE OTXOAS OT TPUOYHbI, 4TO NO3BONSET NPOBOAMTL NEKUUN, NPaKTUYeCcKne
3aHATUSA, Npe3eHTaunm, BebrnHapbl, KOHPEPEHLMN 1 Opyrie BUObl ayAMTOPHON Harpy3km
obyyarowmxcs B yooOHON 1 OOCTYNHOW Ons HUX hOpMe C MPUMEHEHNEM COBPEMEHHbIX
NHTEPaKTUBHbIX CpeacTB 0Oy4yeHns, B TOM YCNE C UCMOIb30BaHMEM B NPOLIECCe 00yHeHns BCex
KopnopaTuBHbIX pecypcoB. MynbTumMeoninHas ayautopus Takxke oCHaleHa WupoKOnonoCHbIM
LLOCTYMNOM B CeTb MHTEpPHET. KoMnbioTepHoe 060pyn0BaHNEM MMEET COOTBETCTBYHOLLEE
NIMLLEH3NOHHOE NPOorpaMMHoe obecneyeHue.

KomnbtoTepHbIl kKnacc, npeacraensowmii coboi paboyee Mecto npenogasaTens n He meHee 15
paboyrx MECT CTYAEHTOB, BK/IOHAIOLWMX KOMMbIOTEPHbINA CTO, CTYN, NEPCOHANbHbIA KOMMbIOTEP,
NMLEH3NOHHOE NporpaMMHoe obecneyeHre. Kaxablii KOMAbOTEP MMEET WNPOKOMONOCHBIA JOCTYN B
ceTb NHTepHeT. Bce koMnbioTepbl NOAKNOYEHbI K KOPNOPaTMBHON KOMMboTEPHON ceTn KDY n
Haxo4sTCs B €4MHOM OOMEHe.

YuyebHo-MeToANYecKas nutepartypa ans AaHHOW ANCUUMNIMHBI UIMEETCS B HANNYUN B
9NEeKTPOHHO-bnbnnoTteyHon cucteme "KnnradoHa", 0ocTyn K KOTOPOW NPeaoCcTaBneH CTyAEHTaM.
ONeKTpoHHO-bmbnnoTeyHas cuctema "KHuradoHa" peannayet neranbHoe XpaHeHue,
pacnpocTpaHeHne 1 3aWmnTy LMAPOBOro KOHTEHTA Y4€OHO-METOANYECKON NMTEpaTypbl AN By30B C
yCnoBmeM 06a3aTenbHOro cobnoaeHms aBTOPCKMX U cMexHbIX npaB. KHuradorng obecnednsaet
WWMPOKWUIA 3aKOHHbIN OOCTYN K HE06X0AUMbIM anst 06pa3oBaTeNnbLHOro Npouecca N3gaHnsim ¢
NCNONb30BaHNEM NHHOBALIMOHHbIX TEXHOMOMMIA 1 COOTBETCTBYET BCEM TPpeboBaHUSIM HOBbIX PITOC
BIMO.

Mporpamma cocTtasneHa B cootBeTcTBum ¢ TpebosaHnsmm ®rOC BINO 1 y4ebHbIM nnaHoM no
HanpasneHnio 020700.68 "["'eonorusa” n marnctepckom nporpamme lepcnekTnBHbIE
reonHOPMaLNOHHbIE TEXHONOMMN B rE0NOrMn U reopuanke .
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ABTOpP(bI):

Y1emos 3.B.

TepexvH A.A.

" 201 __r.
PeueH3eHT(bl):
Hypranves [1.K.

" 201 __r.
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Jlnct cornacoBaHus
N (o7 [e) CornacosaHue
Hyprannes L. K. CornacoBaHo
2|lLlesenes A. . CornacosaHo

CornacoBaHo ¢ 3amevaHusmm Jlutepatypa
He cooTBeTCTByeT TpeboBaHMSM K
06HOBNSIEMOCTUN (POHOA HAY4YHO ©
y4yebHoin nuTepaTypbl

—

3UnxaHoBa E. A.

4|Cokonosa E. A.
5|Tumodpeesa O. A.
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