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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

JaHHas yyebHas oncumnnanHa BkodeHa B pasgen " M2.B.1 MpodgoeccrnoHanbHbIi" OCHOBHOM
obpaszoBartenbHoit nporpamMmbl 020700.68 "'eonornsi 1 OTHOCUTCS K BApPUATMBHOM YacTu.
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
LLincpp komnereHumu npuobpeTaemMon KOMMNEeTeHL MU
OK-2 FOTOB K CaMOCTOSITENIbHOMY 0Oy4EeHUO HOBbIM METOAAM
(0bLekynbTypHbIE nccnenoBaHUs M UX BHEAPEHMIO B NpoLece
KOMNeTeHLmMm) NPOCEeCCMOHANbHON AeATENbHOCTU
OK-9 FOTOB K OCMbIC/IEHUNIO U apryMEHTUPOBAHHOM OLEHKe
(0BLwekynbTypHbIE NoCcneacTBuUiA CBOEN NpPogpeccoHanbHOM OesTEeNbHOCTM NpK
KOMNeTeHLmm) pa3paboTke 1 OCyWeCTBNEHNN COLMANbHO 3HAYMMbIX NPOEKTOB
MK-11 cnocobeH NpogeccmoHanbHO BolbmpaTtb U TBOPHECKN
MCNONb30BaTb COBPEMEHHOE HAYYHOE M TEXHMYECK
(NPOMECCHOHATbHbIE CMonb30BaTb COBPEMEHHOE Hay4yHoe U Te eckoe
KOMMETEHLN) obopynoBaHVe 1 KOMMNbIOTEPHbIE TEXHONOTUW ANS PELIEHNS
Hay4HbIX 1 NPaKTU4eCKNX 3anad
cnocobeH Mcnonb3oBath yraybneHHble cneunanm3npoBaHHbIe
MK-16 npogeccroHanbHble TeOPEeTUYECKNE U NpakTUieckmne 3HaHus
ns NPoOBeLEeHNs reonornyeckux, r N3NYECKmX
(npodpeccunoHanbHble A POBEAS EONOPNHECKMX, re0UINISCKNX,
KOMMETEHLN) reoX\MUYECKMX, M1APOreonornyecknx, HeqoTerasosblx 1
5KONOro-reonornyeckmx nccnenoBaHuin (B COOTBETCTBAN C
npodomnbHon HanpaeneHHocTbio OOl marucTtpartypbi)
cnocobeH K NpogheccuoHanbHol akenyaTauny COBPEMEHHOTO
MK-17 reonorn4yeckoro, reopusnyeckoro, reoXmMmnyeckoro,
(npodheccunoHanbHbie FMAPOreonorM4eckoro, MHXeHepPHO-reonorm4eckoro,
KOMNeTeHLmm) reoKpronorn4eckoro, HedpTerasoBoro nonesoro 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:
MOCTPOUTb TEOPETMYECKYIO MOLENb, BIOPATL YNCNIEHHbIA METOA, OCYLIECTBUTD
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CaMOCTOSITeNIbHOE KOMMbIOTEPHOE MOAENMPOBAHNE HEKOTOPBIX FE0N0ro-reoPnanyecKmx
npoueccoB 1 06bekToB

3. ONXeH BnageThb:

KaXabli CTYIEHT OCYILEeCTBNSeT MOAENNPOBaHNE HENOCPeaCTBEHHO Ha KOMMNblOTEpe

4. CTpyKTypa U cogepxaHve AUCLUUMNINHDBI/ MOoayns
Obwas Tpyoo0eMKOCTb AUCLIMINIIMHBI COCTaBNSET 3a4eTHbIX(ble) eanHuu(bl) 108 yaca(os).
dopma NPOMEXYTOYHOr0 KOHTPONS AUCLIMMANHBI 3a4€eT BO 2 CEMECTpE.

CyMmMapHo no aucumnanHe MOXHO nony4ntb 100 6annos, n3 HUX Tekywas paboTa oueHnaeTcs B 50
6annos, ntorosas coopma KoHTpons - B 50 6annos. MMHMManbHoe KONMYECTBO ANS AOMyCcKa 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 n copepxaHue ayauTopHon paboTbl No aucUMnInHe/ MOAynio
TemaTnyeckum nnaH oUCUUNAUHbI/MOAYNA

Buabl n yachbl
Pasnen ayauTopHOM paboThbl,
Henensa NX TPyAOEeMKOCTb Tekywume copmbl
N .D.MKIIL;VJIJ‘I'IVJ"I.II;HH/ Ce”'echcemecha (B yacax) KOHTpONSi
Nek ImI1pal(wwecl(meJ1a6opaTopH|:|e
u 3aHATUA pa601b|
1.[Tema 1. BeeaeHve 2 1-4 4 0 0
Tema 2. HucneHHole
2-\meTons! 2 4-6 0 0 8
Tema 3. [NpumeHeHne
MeTo00B ]
3. annpokcmMmaLmm B 2 6-8 4 0 0
reogounaunke
Tema 4.
noMallHee
MaTtemaTtunyeckme
4 \wozenv reodpuanvecknx| 2 810 | 0O 0 8 3anaque
nonewn
Tema 5.
omauwHee
KomnnekcuposaHve i}
5 reodpmamdeckmx 2 | 1012 0 0 8 3apaHue
MeTo40B
Tema 6. TeopeTnyeckme
OCHOBbI 06paboTKM §
6.[reogon3anyeckoi 2 12-14 4 0 0 yCTHbIN ONpocC
MHdoopmauum
_ Tema . NTorosas > 0 0 0 3ayer
doopma KOHTponsA
Ntoro 12 0 24

4.2 CopepxaHume ANCLUMIUHDI
Tema 1. BBeoeHue
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neKumnoHHoe 3aHsiTne (4 yaca(os)):

[MoHATME 0 Mogensax n MooenmpoesaHun. an/IHLI,I/II'IbI N MeToObl MOCTPOEHUA N aHANN3a
mMaremaTuyeckmnx mogenen. YncneHHole MeToObl M MaTteMaTU4eckoe mMooennpoBaHue.
KOMI'IbeTepHOG MoLoennpoesaHMe B Haykax o 3emne.

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

MpubnuxeHne yHKLMA 1 06paboTka AaHHbIX. MeToabl YACNEHHON NHTEPMONALUN 1
annpokcumauunu. JInHenHas MHTepnonsauns, NOIMHOMMaNbHaa MHTEPMNONALNS, CrNanHbI.
Annpokcmmauunsa MeToLoM HanMeHbLWKX KBaApaToB. Y1CNeHHOe UHTErpMpoBaHne N YNCNEHHOE
angpgoepeHumpoBaHne. YicneHHoe pelweHe HeNMHENHbIX ypaBHEHWA. Y1CneHHoe pelweHne CucTem
NVHelHbIX anrebpanyecknx ypaesHeHuin. Metopg Maycca, Meton ntepauuia, Meton nporoHkn. Obwee
MOHATMSA 0 cnocobax peweHns gudpepeHumnanbHbiX ypaBHEHNA. 3aaaHne HavyanbHbIX Y KPaeBbixX
ycnosuit. [IoHATNE O KOHEYHbIX pa3HocTsx. duckpetnsaumns. 9BHble U HESIBHbIE METO bl YACNIEHHOIO
peweHns. Obwme NoHATMS 0 CXOAMMOCTU, YCTONYMBOCTI, NOrPEWHOCTN annpoKCMMaLnn.
OO6bIKHOBEHHbIE AndddhepeHUnasnbHble YPaBHEHMS, CUCTEMbl 0ObIKHOBEHHbIX OMdpdepeHUMnanbHbIX
ypaBHEHMWI N MeTOAbl UX YNCNEHHOrO peweHns. MeTon Sinepa, meton PyHre-KyTTbl.
OundpdepeHumanbHble ypaBHEHNS B YACTHbIX MPOV3BOAHbIX

Tewma 3. NpumeHeHne MeTO00B annpokcuMauum B reocpusuke

JNIeKLMOHHoe 3aHsitue (4 4yaca(os)):

KomnbloTepHble TEXHONOrMN NHTepnpeTaLmm reonoTeHunanbHbIX None Ha OCHOBE aHaNNTUYECKNX
annpokcumauunm n sensneT-aHann3a

Tema 4. MatematMyeckue moaenu reocpmsanyeckumx nonen
naboparopHasi pabora (8 yaca(oB)):

MO,D,eJ'II/IpOBaHI/Ie rpaBMTaLMOHHON aHOMaNMM CUsbl NPUTSAXEHNS MO,D,eJ'II/IpOBaHI/Ie aHOMalnbHOro
MarHMTHOro nons MouenmpOBaHme aHOMalnbHOro MarHMTHOroO Nons ToKa NpPu Pas3sIM4HOM MOJTIOXKEHNN
TO4YKN 3apsna B nposoosiem obbekTe

Tema 5. KomnnekcupoBaHue reopn3nyeckmx MeTonos
naboparopHas pabora (8 yaca(oB)):

dusunko-reonormnyeckoe mogenvposaHue (PIrM). Ycnosms npMeHMMOCTN reogousn4ecknx MeToaos.
To4YHOCTb HAbNIOAEHWIA N CETb FE0PU3NYECKMX CHEMOK.

Tema 6. TeopeTuueckue ocHoBbl 06paboTkm reodousnyeckon Hcpopmaumm
neKkumnoHHoe 3aHsitTne (4 yaca(os)):

JMCNEePCUOHHDIN 1 (hakTOPHbI aHann3 PakTopHbIA 1 KOMMOHEHTHBI aHann3 KoppensumoHHble
XapakTePUCTNKM reodpmanyeckmx nonein

4.3 CTpyKTypa 1 copepXxaHume caMOCTOSITeNIbHOM paboTbl AUCLMMIUHBI (MOLYNSA)

Buabl
N Pasnen Cemect Hepens | camocTosiTensHon [TpyA0eMKOCTb ;%%%:L:?:;Eggﬂn
AducumnnuHel pcemeCTpa pabortbl (B yacax) 260ThI
CTYyAOEeHTOB P
Tema 4.
4 MaremaTnyeckue > 8-10 zgﬂ;ﬂﬁgr'(g 30 nomallHee
‘(Mooenun reodon3any4eckmnx 3anaHus 3agaHue
noneu
Tema 5.
5 [KoMnnekcuposaHe 5 10-12 zgﬂ;cﬂggr'(g 30 nomallHee
‘[reodomnsnyeckmnx 3ananus 3apaHve
MeToLOB
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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.)

ObskoHos, Bnagumup NMetposud. Maple 10/11/12/13/14 B maTemaTnyeckmnx pacyetax: [camoy4mTenb]
/ B.MN. ObsikoHoB.?Mockea: AMK lMpecc, 2011.?799 c.: un.; 24.?bubnuorp.: ¢c. 797-799 (60
Ha3B.).?ISBN 978-5-94074-751-2((8 06n.)), 1000. (8 ak3.)

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. nag.: 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.?lMpenM. ykas.: c.641-654. (3 ak3.)

Bponosoii, Bnagnmnp Bacunbesuy. KomnnekcrmpoBaHue reoomanyecknx METoL0B: y4ebHMK ans
reocpmanyeckmx cneumanoHocten / B. B. bponoson.?Mocks: Hegpa, 1991.7320 c.: un.; 22
cM.?(Bbicwee obpasoBaHue).?bubnuorp.: c. 328 (23 Ha3B.).?ISBN 5-247-01498-7: 1 p. (3 ak3.)

Tapxos, AHaTonuin "'eopruesmy. KomnnekcuposaHmne reopnanyeckmx METoA0B: y4eOHNK ans
CTyOEHTOB By30B, 00y4alowmxcs no cneunanbHocTy "lMeodmanyeckme MeTobl NOMCKOB U pa3Beaku
MECTOPOXAeHUn nonesHbix nckonaemoix" / A. . Tapxos.?Mocksa: Hegpa, 1982.7295c.: nn. (42
9K3.)

Tapxos, AHaTonui ["eopruesud. MprHUMNbLI KOMNIEKCUPOBAHNS B pasBenoyHon reocpusnke / A. T
Tapxos.?MockBa: Hegpa, 1977.7221c.: un. (6 3k3.)

KomnnekcmposaHne MeTO00B pa3BenoyHon reodomankun: CnpasoyHuk reodpuanka / lNMon pen. B. B.
Bponosoro n A. A. HukntnHa.?Mocksa: Henpa, 1984.7385c¢. (8 ak3.)

7.2. lononHutenbHasa nuteparypa:

KomnnekcupoBaHue reopuanyecknx METOLOB NpY peleHnmn reonornyeckux 3agad / MNMog pen. B. E.
Hukntckoro n B. B. Bponosoro.?V3naHne 2-e, nepepabotaHHoe 1 nononHeHHoe.?Mocksa: Henpa,
1987.?7471c.: vn. (6 ak3.)

KomnnekcrupoBaHue reopunanyecknx MeTonoB Npu peleHnmn reonornyeckux 3apad / lNMoga pen. B. E.
Hukutckoro, B. B. Bponosoro.?Mockea: Henpa, 1976.?7495c.: nn. (2 ak3.)

Hosuukwuia, Meopruii MNMasnosmy. KomnnekcupoBaHme reogonanyecknx MeTonoB pas3senku: yiebHoe
nocobvie ons CTyAeHTOB BY30B 00OyyarowWwmxcs N0 CrneumanbHOCTU reonanyeckme MeToabl NoNCKOoB
N passBenky MeECTOPOXOEHUN NoneaHblx uckonaembix / . M. HoBnuknin.?JleHuHrpan: Hegpa,
1974.7256¢.: vn. (5 ak3.)

KyHuH, Haym Akosnesny. KomnnekcruposaHme reopuanyecknx MeTon0B npu reonornyeckmx
nccneposaHusix / H. 4. KynuH.?Mockea: Hegpa, 1972.7270c. 4epT. (1 ak3.)

KnywwuH, Uropb ["'eHHaobeBny. KomnnekcHoe npuMeHeHne reopunanyeckmx MeTooB 45 peleHuns
reonornyecknx 3apad: yiebHoe nocobve / V. I'. KnywwH.?/leHmHrpan: Heppa, 1968.?311c.: un. (5
9K3.)

[MeTpodomanyeckas xapakTepmuctmka ocago4yHoro nokposa HedpterasoHocHbIX NposuHUMin CCCP:
cnpaso4yHKK.?MockBa: Hegpa, 1985.7192c. (4 a3k3.)

KomnnekcmpoBaHme MeToA0B NPorHo3a HedoterazoHocHocT.?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.)

LHobewwn, NHrpua. Lecsatb nekuwnii no senenetam / V. Jobewn; nep. ¢ aHrn. E. B. MuweHko; nog
pen. A. I1. Metyxosa.?Mocksa; xesck: HAL, "PerynapHas n xaotnyeckas anHamuka": PX1,
2001.7463 c.: cxeMm.; 21.?(CoBpemeHHas matematumka).?lep. nag.: Ten lectures on wavelets / Ingrid
Daubechies (Philadelphia: Society for industrial and applied mathematics, 1992).?Bnbnuorp.: c.
440-460.7MNpenM. ykas.: c. 461-463.?1SBN 5-93972-044-7, 1500. (2 ak3.)

Bpblukos HO. A. VHTerpanbHble npeobpa3oBaHns 0606weHHbIx dpyHkuuia / HO. A. Bpbiukos, A. T1.
MpyoHukos.?Mocksa: Hayka, 1977.7287 c. (4 9k3.)

MaHnaenbbpot, beHya. PpakTanbHas reomeTpus npupoabl / beHya MaHnnensbport; lNep. ¢ aHrn.
A.P.JloryHoBa; Hayu. pean. A.[l.Mopososa.?M.: VIH-T komnbTep. nccneq., 2002.7654c¢., [10]n. nn.:
un..?(KoMnbloTMHI B MaTematuke, guaunke, buonorum).?MNep. n3a.: The fractal geometry of
nature/B.B.Mandelbrot (N.Y.: W.H.Freeman and Company, S.a.).?Yka3. n3bp. pa3amepHOoCTeiA:
¢.592-593.?bubnuorp.: ¢.605-640.?Mpeam. ykas.: c.641-654. (3 ak3.)

MaHpenbbpoT, beHya. @pakTanbl, cnyyai u domHaHcbl (1959 - 1997) / BeHya ManaensbpoT; nep. ¢
dop. B. B. Wynukosckoro; non ped. A. P. JloryHosa.?M.; Nxesck: Perynsp. n xaoT. AuHamuka,
2004.7255 c.: un., rpac.; 19.?(Programme A. Pouchkine = lNporpamma "lNywkunK").?3arn. 1 aBT.
opur.: Fractales, hasard et finance (1959 - 1997) / Benoit Mandelbrot.?Bubnnorp.: c. 229-255.
Fractales, hasard et finance (1959 - 1997).7b.m., B.r..?ISBN 5-93972-341-1, 2000. (3 2k3.)

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
HanpasneHnto 020700.68 ""eonorusa” n marnctepckon nporpamme CoBpeMEHHbIE reodon3nyeckmne
TEXHONOrMM NMOUCKOB U pa3Befkn MECTOPOXAEHU YrNeBOaOPOO0B .
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ABTOpP(bI):

Y1emos 3.B.

" 201 __r.
PeueH3eHT(bl):
Hypranues O.K.

" 201 __r.

PernctpaunoHHbIi Homep 3
Crtpanuua 11 13 12.
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Jlnct cornacoBaHus
(17 [0) CornacoBaHue

Hypranves L. K.
Hypranvues O. K.
LLiesenes A. .
YunxaHosa E. A.
Cokonosa E. A.
Tumopeesa O. A.

AR I

PernctpaunoHHbIi Homep 3
CrtpaHnua 12 3 12.



