degepaibHOE TOCYIAPCTBEHHOE ABTOHOMHOE 00pa3oBaTe/ibHOe
y4peKIeHne BhICIIEro 00pa3oBaHus
«MOCKOBCKHI (PU3HKO-TEXHUYECKHUH HHCTHTYT
(HaLMOHAJILHBIN HCCJIEN0BATEIbCKHI YHHBEPCHTET))

YTBEPXKJAEHO
JupexTop pu3TEeX-IMIKOJIbI
NPHUKJIATHONH MATEMATHKH H
HH(OPMATHKH

A.M. Paiiropoackuii

Pabouast nporpamMma JMCIMIIMHBI (MOXYJIsT)

o AMCHUIIJIMHE: HpaKTI/IKYM 10 COBPEMCHHBIM BbIYUCIIMTCIIbHBIM TCXHOJIOTHUAM
0 HANIPaBJICHUIO: HH(bOpMaTHKa W BBIYHUCIIMNTCIIbHAA TCXHUKA
HpO(l)PIJIb MnoATrOTOBKMU: MaremaTudeckoe MOACIINPOBAHUC U KOMIIBIOTCPHBIC TCXHOJIOTUH

Oustex-mkona [Ipuknagnoit Maremaruku u Uapopmatiku
kageapa BEIYMCIUTEIbHBIX TEXHOJIOTHI U MOJICIIMPOBaHUS B reo(hU3UKe U

onoMareMaTHKe
Kypc: 4
KBauuKanus: Oakanasp

Cemectp, GopMBI IPOMEXKYTOUHOH arTectauuu: 8 (BeceHHul) - uddhepeHunpoBaHHbIi 3a4eT

AynuropHbIx yacoB: 30 Bcero, B TOM 4HCIIE:
nexkuuu: 0 gac.
cemuHapsl: 30 gac.
nabopatopusie 3ansaTus: 0 gac.

CamocrostensHas padora: 15 gac.

Bcero gacos: 45, Bcero 3a4. ef.: 1

[Iporpammy cocraBui: A.A. Jlanunos, kaH. Gpu3.-Mar. HAyK

[Mporpamma obcyxieHa Ha 3acefjanny Kadeapbl BBIMUCIUTEILHBIX TEXHOJIOTHI U MOACTUPOBAHUS B TEOPHU3UKE U
onomaremaruke 11.03.2020



AHHOTANMA
B Kypce paccMmaTpuBarOTCsi TEXHOJIIOTHUECKUE BOMPOCHI TIOCTPOCHUS PACUYETHBIX CETOK, (POPMUPOBAHUS H
peLIeHns] CETOYHBIX CHCTEM, a TakXKe METOIbl YHCICHHOTO peIIeHHs [BYX MOJCIbHBIX YypaBHEHUI
MaTeMaTHYeCKO (PHU3MKM — CTAlMOHAPHOTO YpaBHeHHA IU(PQY3MH W HECTALUMOHAPHOTO YpPaBHEHHS
KOHBeKIUU-IuhQy3un.

1. lean u 3apa4un

].le.]'ll) AUCHUIIINHBI
- OCBOCHHE CTYACHTaMU (bYHI[aMCHTaHBHBIX 3HAHUH B 00JACTH MaTeMaTHYECKOIO MOAC/IUPOBaHUA,
HU3YyUCHUC COBPCMCHHBIX MCTOAOB PCHICHUA JIMHCWHEIX M HCEIMHEHHBIX CHCTEM ypaBHeHHﬁ,
TEXHOJIOTHH MOCTPOCHHSA PACYCTHBIX CETOK, MCTOAOB JUCKPCTU3aHMKU KpPACBLIX 3ada4d, a TaKXKe
obmacteli ux MPAKTUYCCKOTO MPUMCHCHMUA.

33]13‘[1/[ JAUCHUIIINHBI
° (bOpMI/IpOBaHI/Ie 0a30BBIX 3HAHMI B 00JACTH BHEIYHCIUTEIBHBIX TeXHOJ’IOFHﬁ, O6eCHCLII/IBaIOH_H/IX
TEXHOJIOI'NMYECKNE OCHOBBI COBPEMEHHBIX HHHOBAIMOHHBIX C(bep JACATCIBbHOCTHU,

° 06yquHe CTYACHTOB COBPCMCHHBIM MCTOAAM PCIICHUA OONBIINX CHUCTCM, TCXHOJIOTHAM
MOCTPOCHH pACUCTHBIX CETOK, METOJaM BU3YyaJIM3allU U aHaJIn3a pe3yJIbTaTOB, U O3HAKOMJICHUE C UX
MMPUITOXKCHUSIMU

. (hopMHpOBaHUE TOOXOJOB K BBIMNOJHEHHUIO HCCIEIOBAHUN CTYAEHTAMH IO MaTreMaTHu4eCKOMY
MOZIEJIMPOBAHMIO B paMKaX BBIITYCKHBIX paboT Ha CTENeHb OakaiaBpa.

2. llepedyens popmMupyemMbIX KOMIETeHUMH

OcBoeHue TUCIUILTMHBI HAITPABICHO Ha (DOPMUPOBAHHE CICAYIONIMX KOMITETEHITHINA:

Kox 1 HauMeHoBaHHE KOMIIETEHIIUHA WNHaukaTopsl JOCTHKEHHS KOMIIETEHIIMH

YK-3 Crnocoben ocyniecTBIsITh COIMABLHOE VYK-3.2 BzaumoneicTByeT ¢ OpPYrMMH YJ€HAMH KOMaHbI
B3aMMOJICHCTBHE U PEaIM30BbIBATH CBOIO POJIb B |UISI JOCTUKEHHUS TIOCTABICHHOM 3a1a4l

KOMaH/JIe
OIIK-2 Cnocob6en ucnonb3oBarb coppemennble |OIIK-2.2  3Haer ©  yMmMeeT TNPUMEHSTH YHCICHHBIC
MH()OPMALMOHHBIE TEXHOJIOTUHU U MaTeMaTHYeCKHEe METOJbl M NPHUKIATHOE IPOrpaMMHOE
MpPOrpaMMHBIE CPEJICTBA TP PEILICHUM 3aJay  |oOeclieueHue Uil pelIeHWs]  Hay4YHbIX  3a7ad B
npoeCCUOHANBHOM JIeITELHOCTH, cOOMIonas  |npodeccuoHaIbHON 0bnacTu

TpeboBaHUg MHOOPMAIIMOHHOW OE30TIaCHOCTH

3. IlepevyeHnb MJIAHUPYEMBIX Pe3yJIbTATOB 00yUE€HUS MO JUCHUILIHHE (MOIYJII0)
B pesynbrare ocBOCHMS TUCIUTUIMHBI 00YYaIONTHUECs JOKHEI

3HATh!
] MeCTO M pOoJib OOUIMX BOIIPOCOB HAYKH B HAYYHBIX HCCIICAOBAHUSIX;
[l coBpeMeHHbIE IPOOIEMbI BEIYMCIUTEIbHON MaTeMaTHKHY;
[l cOBpEMEHHBIC TPECHBI B PA3BUTUH BEIYUCIUTEIBHBIX TEXHOJIOTHIA;
[J TOCTaHOBKY MpoOiieM MOJEIMPOBaHUs PUINIECCKHUX MPOIIECCOB;
(] 0 B3aMMOCBS3SIX U ()YH/IaMEHTAIbHOM CJMHCTBE €CTCCTBEHHBIX HayK.
YMETh:

[] 3¢ }eKTUBHO UCTIONIB30BaTh HA MPAKTHKE TEOPETHYSCKIE KOMIOHEHTHI HAyKH: TIOHATHUS, CYXKICHHS,
YMO3aKIIIOUEHHsI, 3aKOHBI;
[l mpeacTaBUTh NAaHOpaMy YHHBEPCAJIbHBIX METOIOB U 3aKOHOB COBPEMEHHOTO €CTECTBO3HAHUS;
[J paboTaTh Ha COBPEMEHHOM KOMIIBIOTEPHOM 000PYJ0BaHUM;
[l abcTparupoBaTbCsi OT HECYIIECTBEHHBIX BIMSHUM MPU MOICIUPOBAHUM PEATBHBIX (PH3MYECCKHX
CUTYaLUiI;
[]  TOJNB30BaThCS CIPABOYHOM JMTEPATypOldl HAyYHOTO M TPHUKJIAJTHOTO Xapakrepa sl OBICTPOro
MONCKA HEOOXOIMMBIX MAaTeMaTHUECKUX U (PU3NYECKUX JAHHBIX U TIOHATHI.

BIIAJICTh!



[J TIaHUPOBAaHUEM, TIOCTAHOBKOW M 0OpabOTKOM Pe3ynbTaToB YUCIEHHOTO SKCIIEPUMEHTA;

[J Hay4YHOU KapTUHOH MUpa;

O HaBBIKAMH CaMOCTOSITENIbHOW paboTel B nabopaTopuyd Ha COBPEMEHHOM KOMIIBIOTEPHOM
000pyIOBaHUY;

[J HaBBIKAMH OCBOCHHS 00JIBIIOTO 00bEMa HH(OpMAIH;

[l KyJabTYpoO#l IOCTAaHOBKH M MOAEIMPOBaHUS (PU3HMUECKHUX 3a/1au.

4. Coep:xanue TUCUMILIUHBI (MOYJIs), CTPYKTYPHPOBAHHOE 10 TeMaM (pa3iesiaM) ¢ yKazaHUeM
OTBEJICHHOI'0 HA HUX KOJMYECTBA AKAAEMHYCCKUX YACOB 1 BHI0B Y4eOHBIX 3aHATHI

4.1. Paznenbl TUCTMITIHHBI (MOJYJISI) ¥ TPYJIOEMKOCTH TI0 BUJaM yUEOHBIX 3aHSATHIA

TpynoeMKOCTb 110 BUaM Y4€OHBIX 3aHATUH, BKIIIOYAs
CaMOCTOSITENIbHYO paboTy, Jac.
No Tema (pa3nen) TUCIUTUTMHBI
Camocr.
Jlekrum | Cemunapsr | JlaGopar. paboTs
pabora
1 [TpuHIMIBL CO3MaHUS M WCIIOIb30BAHHS 10 5
oubnmoTek
2 Hepapxuieckoe u3MeIsIeHHE CETOK 10 5
3 3amaun Ha cOOCTBEHHbIE 3HAYEHUS 10 5
Uroro wacos 30 15
[loaroroska k sK3amMeHy 0 gac.
OO01mas TpynoEMKOCTh 45 yac., 1 3au.en.

4.2. CopaepxaHue TUCHUILTUHBI (MOIYJIsl), CTPYKTYpUPOBAHHOE 110 TeMaM (pasjieiiam)
Cemecrtp: 8 (Becennuit)
1. [TpuHIMTIBI CO3/IaHNS U MCIIONB30BaHUS OMOINOTEK

[TpuHIMOBL CO3MaHUS M MCHONb30BaHUSA OuOIMOTeK. HeoOXoamMocTh Y4MTBIBAThH ApXHUTEKTYPY
koMmmbioTepa. bubmnoreku BLAS, LAPACK.

WuterpupoBanHble cucTeMbl HTErprupOBaHHBIE CHCTEMBI KaK COBOKYITHOCTH BCEX ITAIIOB PEIICHHS
ypaBHEHUI MareMaTndeckod (hM3HMKH: CO3JaHHe TeOMETPUYECKON MOJIeNii, TIOCTPOCHUE PAcUETHOM
CEeTKH, JUCKPETH3AlNs, PEIICHHE CETOYHON CUCTEMBI, BU3yanu3alus. [IpumMepsl HHTETpUPOBaHHBIX
cucteM (MATLAB, FreeFEM, PLTMG). WHrerpupoBaHHble CHCTEMBI WIH OHOIMOTEKU
noAnporpamMm?

['eomeTpuyeckoe MpeACTaBICHUE PacueTHOH oOmacTu [eomeTpuyecKkoe MpeacTaBIeHHe pacyeTHON
obnactu. KoHcTpykTHBHass ~ OnouHass reomeTpus. [IpencraBieHue  TpaHUIBI — HAOOpPOM
napaMeTPHU30BaHHBIX KYCKOB. 3alaHHe OOJacTH 4Yepe3 IUCKPETHYIO TpaHHIly. 3agaHue o0JacTé
Ha4aJIbHOW CETKOM.

[TocTpoeHne  HECTPYKTypHPOBAaHHBIX  CETOK lenepamust ~ pacueTHBIX  CETOK.
brouHo-cTpyKkTypupoBanHble ceTk. HecThikyromuecs: ceTku. [locTpoeHne HecTpyKTypHpOBaHHBIX
CETOK METONIOM J[eJIOH? M METOZOM MPOABUTaeMOro (PpOHTA.

2. Nepapxudeckoe U3MEIBIEHUE CETOK

Uepapxuueckoe wu3MmenpueHue ceTtok  [lepecTpoeHne ceToK HepapXW4eCKUM H3MEIBUECHUEM
(3arpy6nenuem). [TomHOe epecTpoeHe CeTKH JIOKATbHBIMHA MOJM(PHUKAIIASIMHU.

[IpoucxoxaeHue cucteM ceToUHbIX ypaBHeHHUH Co3/1aHne CHCTEM CETOYHBIX ypaBHeHHM. [loHsATHE O
METO/I€ KOHEUHBIX Pa3HOCTEN, METOIe KOHEYHBIX JIEMEHTOB, METO/I€ KOHEUHBIX 0OBEMOB.



[IpsMble METONBI PELICHUS] CUCTEM JIMHEHHBIX ypaBHEHUN PellleHne cucTeM JIMHEUHBIX YpaBHEHUMH.
[psimpie Metomel Juist TOTHBIX KBajpaTHbix MaTtpul] (LAPACK), ams paspexeHHBIX Marpuil
(UMFPACK).

HrepannoHHbIE METONBI PELLIEHUS CUCTEM JIMHEWHBIX ypaBHEHUN I TepallMOHHBIE METOIBI PELICHUS
CHCTEM JIMHEHHBIX YPaBHEHUHN: UTEpAllMH Ha MOAIPOCTpaHCTBax KpblioBa, yMHOKEHUE MaTPHULIBI Ha
BEKTOp, NMOHsITHE 0 iepeolycnapnuBarene. [Ipumepst peanuzaiuii Ani2D, SPARSKIT, PETSC.

3. 3a1ayy Ha COOCTBEHHBIE 3HAYECHUSA

Perenue monHol u yacTu4HOM 3a1a4 Ha coocTBeHHble 3HaueHus (LAPACK, ARPACK).
Busyanuzamust u ananu3 pacdera  Busyanmszanums u aHanu3 pacuyeta. AHajM3 1O 3HAYCHUSAM B
3aJaHHBIX TOYKaX. J[ByMepHas BH3yajau3alus: U30JMHUH U IIBETOBAS IMAJIHUTPA, TNIOCKOE BEKTOPHOE
none. TpexmepHas Busyamuzanus (GMV, ParaView): Busyanuzanusi pacueTHOH oOmacTH,
M30II0BEPXHOCTh, H30006EM, TPEXMEPHOE BEKTOPHOE MOJIe, TPACKTOpUHU YacTHll. HecrammoHapHbie
OOBEKTBHI.

[IpencraBnenue pesynbrara IIpencraBnenue pesysprara: TEXHUYECKHM OTYET M DJIEKTPOHHAas
npe3eHTanus. [IpuHIMITEI CO3MaHUs OTYEeTa M TOATOTOBKH MPE3CHTAIIHH.

5. Onucanne MaTepuaJIbHO-TeXHHYECKOH 0a3bl, HEO0X0MMO AJIsl OCYIeCTBJICHHUS 00Pa30BATEILHOIO
npouecca o JHCHUIIMHE (MOLYJII0)

Kommnerotep u MynbTuMeuitHoe 000py10BaHHE (ITPOEKTOP, 3BYKOBast CUCTEMA)
ObecrieueHue caMOCTOSTENHLHON paboThl — 3neKkTpoHHas OubarnoTeka UBM PAH.

6.IlepeyeHb pekoMeHAyeMOM JIUTEPATYPHI

OcHoBHas JuTeparypa
1. Bacunesckuii 1O., Kanbipun U.. [IpakTukym 0 COBPEMEHHBIM BBIYHUCIUTEIHBIM TEXHOIOTHIM U
OCHOBaM MaTtemaTtuueckoro moaeiauposanus. M.:Maxkc-ITPECC, 2009. - 60c. ISBN 978-5-89407-357-6
2. Nemmens JIx. BerancnurensHas nuHeiHas anredpa. Teopus u npunoxenuns. M.:Mup, 2001. - 430c.
ISBN 5-03-003402-1
3. TeipreimaukoB E.E. Metonp! uncnennoro ananuza. M.: Axkagemus, 2007. 320c. ISBN
978-5-7695-3925-1
4. Saad Y. Iterative methods for sparse linear systems. 2nd Edition. STAM, 2003.

JomnonHurensHas aureparypa

1. Mapuyk I'. Metoas! BerurcnuTenbHoN MareMaTtuku. M.: Hayka, 1989.

2. Ixopnx A., JIro Y. UncnenHoe pemieHue 0oJIbIINX Pa3peXEeHHbBIX CHCTEM ypaBHeHUH. M.: Mup,
1984.

3. Kelley C.T. Iterative Methods for Linear and Nonlinear Equations. SIAM, Philadelphia, 1995.

4. JIeBoBckuii C.M. HabGop u BepcTka B makete Latex. Kocmocunadopm, 1995.

7. llepedyenn pecypcoB HH(POPMANMOHHO-TEJIEKOMMYHMKAIMOHHOI ceTH ""UHTepHeT" , HEOOXOTUMBIX
JJIS OCBOCHUSI JUCHMILIUHBI (MOLYJIs1)

He HCIOJIB3YIOTCA

8. IlepeyeHb MH(POPMANMOHHBIX TEXHOJIOTHIi, HCIIOIb3yEeMbIX NIPH OCYLIECTBJICHNH 00Pa30BaTeILHOIO
npouecca 1o AMCUMILINHe (MOAYJII0), BKJIIOYasi lepeYeHb He00X0AUMOr0 NPOrpaMMHOI0 odecredyeHust
H HH(POPMALMOHHBIX CIIPABOYHBIX CHCTEM (IIPH HEOOXOAMMOCTH)

WHdopmanmoHHbIe pecypehl: TOCTYNHBIE Yyepes Internet 31eKTpOHHBIE KOHCTICKTHI JICKIHA, Y4eOHbIe
mocoOust ¥ COOPHUKH 3aj1a4, pa3paboTaHHbIE ISl JAHHOTO Kypca
http://www.inm.ras.ru/library/Vassilevski/yuv-kapyrin-svt-prak.pdf.

[1 VHTerpupoBaHHbBIC CUCTEMBI
http://www.alberta-fem.de/
http://www.scicomp.ucsd.edu/~reb/software.html



http://www.fetk.org/

[J Tenepatopsl ceTOk
http://www.cs.cmu.edu/~quake/triangle.html
http://sourceforge.net/projects/ani2d

[ BuOIMOTEKHN MPUITOKCHUN
http://www-users.cs.umn.edu/~saad/software/SPARSKIT/
http://faculty.cse.tamu.edu/davis/suitesparse.html
http://www.caam.rice.edu/software/ ARPACK/
[J Buzyanuzauus

http://www.geomview.org/
http://www.paraview.org/
http://www.generalmeshviewer.com/

[1  DnexTpoHHbIE MpPE3eHTAINH
http://www.nsu.ru/education/powerpoint/
http://bitbucket.org/rivanvx/beamer/wiki/Home

9. MeToauveckue YKazaHnus QJist oﬁyqaloumxm 0o 0OCBOCHMIO JTHUCHUIIINHBI (MO)_IyJ'lﬂ)

CTyneHT, W3ydYarolmui JUCIUILUIMHY, JIOJDKEH C OJHOH CTOPOHBI, OBIQJIETh OOIIUM IMOHITHUHHBIM
anmnaparom, a ¢ Apyroil CTOPOHbI, JOJKEH HAYUYUTHCS IPUMEHSITh TEOPETUUECKUE 3HAHUS HA TIPAKTHUKE.
B pesynbrare u3yyeHUs AUCUUIUIMHBI CTYACHT [OJKEH 3HATh OCHOBHBIE OMNPECICHUS, MHOHSTHS,
AKCHOMBI, AITOPUTMBI.

VYenemrHoe ocBoeHHE Kypca TpeOyeT HapspKEHHOW caMOCTOsSTENbHOM paboThl cTyaeHTa. B mporpamme
Kypca MpUBEIEHO MHHHMAJIbHO HeoOXoauMoe BpeMs [uii paboThl CTyAEHTa Haja TEMOM.
CamocrosiTenbHas padoTa BKIIIOUAET B ceOs:

— YTEHUE U KOHCIIEKTHPOBAaHNE PEKOMEH/I0BAHHOM JINTEPATYPHI;

— TpopaboTKy ydeOHOro marepuana (10 KOHCIIEKTaM JIeKIUi, y4eOHOH W HaydHOW IHUTeparype),
MOATOTOBKY OTBETOB HAa BOIPOCH, TNpPENHA3HAYEHHBIX [UII CAaMOCTOSITEIBHOTO  H3y4YCHHS,
JI0Ka3aTeJIbCTBO OTIEJIbHBIX YTBEPKIECHUM, CBOMCTB;

— TMOJITOTOBKY K UG GEPEHIIUPOBAHHOMY 3a4ETYy.

PykoBOJACTBO W KOHTPOJIb 32 CaMOCTOATENBHON pabOTOH CTyJeHTa OCYIIECTBIsAEeTCS B Qopme
WHJIMBUYaJIbHBIX KOHCYIIBTALIUH.

BaxxHo noOuThca MOHMMaHMS M3y4aeMOIo MaTepHaja, a He MEXaHHYECKOTo ero 3anoMuHaHus. [Ipu
3aTPYIHCHUU HW3y4YCHHs OTICIBHBIX TEM, BOIPOCOB, CIEMyeT oOpamiaTbcs 3a KOHCYJIBTALMSMU K
JIEKTOPY.



NNPUJIOKEHHUE

OLIEHOYHBIE MATEPHAJIBI IO JUCLHATIIMHE (MOYJTIO)

110 HANIPABJICHUIO: Wndopmarnka 1 BEIYACIUTENbHAS TEXHUKA

Nnpo¢uJIb NOATOTOBKH: Maremarnueckoe MOAETUPOBAHNE U KOMIIBIOTEPHBIE TEXHOJIOTUN
Oustex-mkona [Ipuknagnoit Maremaruku u Uapopmatiku
kageapa BEIYMCIUTEIbHBIX TEXHOJIOTHI U MOJICIIMPOBAaHUS B reo(hU3UKe U

onomareMaTHKe
Kypc: 4
KBaTuuKanus: Oakanasp

Cemectp, GopMBI IPOMEXKYTOUHOH arTectauuu: 8 (BeceHHul) - nuddhepeHunpoBaHHbIi 3a4eT

Pa3zpatGoTunk: A.A. Jlanunos, kaua. ¢pu3.-Mar. HayK



1. Kom

nereHunu, popMupyemMblie B npouecce u3y4eHus AUCHUNINHBI

Kon 1 HauMeHOBaHME KOMIIETEHIINH NHIuKaToOpbl JOCTHKEHNUS KOMIIETEHIINH
YK-3 CnocoGen ocyniecTBIsITh COIMABLHOE VYK-3.2 BzaumoneicTByeT ¢ ApPYIMMH YJ€HAMH KOMaHIbI
B3aMMOJICHCTBHE U PEaM30BbIBATH CBOIO POJIb B |UISI JOCTUKEHHUS TIOCTABICHHON 3a1a4l
KOMaH/JIe
OIIK-2 Cnocob6en ucnonb3oBars coppemernble |OIIK-2.2  3Haer ©  yMmMeeT TNpPUMEHSTb  YHCIICHHBIC
MH()OPMALMOHHBIE TEXHOJIOTUHU U MaTeMaTHYeCKHe METOAbl M NPHUKIAIHOE IPOrpaMMHOE
MPOrpaMMHBIE CPEJICTBA IIPH PEILICHUM 3aJa4  |oOeclieueHue Uil pelIeHWs  Hay4YHbIX  3a7ad B
npoeCCUOHANBHOM JIeITeNFHOCTH, cOOMIonas  |npodeccuoHaIbHON 0bnacTu
TpeboBaHUg MHOOPMAITMOHHOW OE30TIaCHOCTH

2. Iloka3are i OLleHUBAHUS KOMIIeTeHITHH

B pesymerate m3yueHus IUCHMIUTMHBI «[IpakTHKyM 1O COBPEMEHHBIM BBIYHCIHTEIBLHBIM TEXHOJOTHIM)
00yJaroIuiics JOKeH:

3HATb:

MECTO U pOJib OOIINX BONIPOCOB HAyKH B HAYYHBIX MCCIICAOBAHUIX;
COBpPEMEHHBIE MTPOOIEMBbI BBIYUCIUTEILHON MaTeMaTHKY;
COBpPEMEHHbBIE TPEH/IbI B Pa3BUTUU BBIYMCIUTEIbHBIX TEXHOJIOIHI;
MMOCTaHOBKY IIPOOJIEM MOJENNPOBaHUs (PU3HMUECKUX MTPOLIECCOB;

0 B3aUMOCBS35X U (PyHaMEHTAJIBbHOM €IMHCTBE €CTECTBEHHBIX HayK.

I o

yMeThb:

[0 a¢ddexTuBHO HCTIONB30BaTh HA MPAKTHKE TEOPETUICCKIE KOMIIOHEHTHI HAYKH: TIOHSITHS, CYXICHUS,
YMO3AKIIOUEHUS, 3aKOHBI;

[l mpemcTaBUTh TAHOPAMy YHHBEPCAIbHBIX METOJIOB M 3aKOHOB COBPEMEHHOTO €CTECTBO3HAHMUS;

[J paboTarh Ha COBPEMEHHOM KOMIIBIOTEPHOM O0OPYIOBAHUY;

[J  abcTparupoBarhCcsi OT HECYIIECTBEHHBIX BIMSIHMNA TPU MOACITUPOBAHUN PEalbHBIX (DU3MUYECKUX
CUTYALIUii;

0 MOJIb30BATHCS CIIPABOYHOW JIMTEPATYpPOHd HAyYHOTO W TPUKIIAJHOTO XapakTepa st ObICTpOro
MTOMCKA HEOOXOAMMBIX MaTEMATHIECKUX U (PU3NUYECKUX JAHHBIX U TTOHITHM.

BJIaJeTh:

[l IIaHUPOBAaHHEM, IOCTAHOBKOW M 00PaOOTKOM Pe3yIbTaToOB YHCIEHHOTO IKCIIEPUMEHTA;

[l Hay4YHON KapTHMHON MHDA;

0 HaBbIKAMH CaMOCTOSITEIbHOW padoThl B Ja0OpaTOpuM Ha COBPEMEHHOM KOMIIBIOTEPHOM
000pyI0BaHNH;

[J HaBBIKAMHU OCBOCHHS 0OJBIIOTO 00bEMa HHDOpMAITHH;

[l KyJabTYpO# MOCTAaHOBKU M MOACIHPOBAHUS (PH3HMUYECKHUX 3a/1a4.

3. IlepeyeHb THNOBLIX (IIPMMeEPHBIX) BONPOCOB, 32/1aHUI, TeM /ISl MOATOTOBKH K TeKylleMy KOHTPOJII0

C 1menplo0 KOHTPOJIS OCBOEHHS OOy4aroIMMHUCS Y4eOHOro MaTepuaina MPOBOAUTCS YCTHBIH ONpoC B
HayaJe 3aHATUS WIK B KOHIIE 3aHATHUS 10 IPOUJEHHON TEME.

4. IlepeyeHb THNOBBIX (IPMMEPHBIX) BOIIPOCOB M TeM JJISI IPOBEAeHHUA IIPOMEKYTOYHOM aTTecTaluu
o0y4yarommxcst

1. bubanorexku BLAS, LAPACK.

2. ITpumeps! unterpupoBanHbix cucreM (MATLAB, FreeFEM, PLTMG).

3. TeoMmerpuueckoe mpeAcTaBlIeHHWE pacueTHOM obnactu. IlpencraBneHue rpaHunbsl HaOOpOM
Ia-paMeTPU30BaHHBIX KYCKOB. 3aJaHue O0JacTH dYepe3 IUCKPETHYIO TIpaHMIly. 3ajaHue o0iIacTu
Ha-4aJbHOM CETKOH.

4. Tenepanusi pacyeTHbIX ceToK. llocTpoeHue HECTPYKTYpPHUPOBaHHBIX CETOK MeToAoM [lenoHs u
METOJIOM IIPOJIBUTAEMOT0 (hpOHTA.



5. [IlepectpoeHne ceTok HepapxuiyeckuM H3MenbueHHeM (3arpyonenuem). Ilonnoe mepectpoenue
CETKH JIOKAJIbHBIMH MO (UKALIUSMH.

6. MeToa KOHEUHBIX Pa3HOCTEH, METOJT KOHCUHBIX JIEMEHTOB, METO]] KOHCYHBIX 00BEMOBR.
7. PeleHue cHCTEM JMHEHHBIX ypaBHEHHMH. [IpsiMble METOMBI JJISl TUIOTHBIX KBAJIPATHBIX MAaTPHII
(LAPACK), mnst paspexennbix Marpui (UMFPACK).

8. UrepanmoHHble METOBI PEUICHUs CUCTEM JIMHEHHBIX ypaBHeHUH. [IpuMmepsl peanmzanuii Ani2D,
SPARSKIT, PETSC.

9. Pemenue noiHo# u yacTuuHoi 3ana4 Ha coOctBeHHble 3HaueHus (LAPACK, ARPACK).

10. Busyanuzauus n aHanu3 pacueTa. [IBymMepHas BU3yalu3alyisi: M30JIMHUM W I[BETOBAs MAJNTA,
II0cKoe BekTopHoe Tnone. TpexmepHas pusyanuzanus (GMYV, ParaView).

11. IIpencrasnenue pe3yapraTa: TEXHUUECKUI OTUET U IIEKTPOHHAsSI IIPE3CHTALIUS.
[MpumMepHBIil TIepeYeHb OUIIETOB:

buner Nel

1. TeomeTprueckoe NpeCTaBICHHE PACUETHON O0JIACTH.

2. Busyanu3zanus u aHaJIu3 pacyera.

buner Ne2

1. JIenoHs 1 METOJIOM ITPOIBUTaeMOro (poHTa.

2. Ilpsambeie MeTonmbl st TOTHBIX KBajxparHbix Marpull (LAPACK), mist pa3peXeHHBIX MaTpHIl
(UMFPACK).

Kputepun onennBanus

Onenka ommuno 10 OGamnoB - BBICTABJISIETCSL  CTYAEHTY, IIOKa3aBIIEMY BCECTOPOHHHUE,
CHCTeMaTH3UPOBaHHbIE, DIIyOOKHE 3HAHWSA Y4eOHOW NporpaMMbl IUCHUIIMHBL, TPOSBIAIOIIEMY
HWHTEpeC K JTaHHOW NpPEAMETHOW 00JacTh, MPOJEMOHCTPUPOBABIIEMY YMEHHE YBEPEHHO M TBOPUYCCKHU
MPUMEHATh X Ha NPAaKTHKE MPU PeIleHNH KOHKPETHBIX 3a71a4, CBOOOIHOE U MPaBUIbHOE 000CHOBAHHUE
MPUHATHIX PELICHUH.

Onenka omM4YHO 9 Oa/uioB -  BBICTABISCTCS  CTYIEHTY, IIOKa3aBIIEMY BCECTOPOHHHE,
CHCTEeMaTH3UPOBaHHbIE, ITyOOKHE 3HAHUS y4eOHON MPOrpaMMbl JUCLUIUIMHBI U yMEHHE YBEPEHHO
MPUMEHSATh UX Ha MPAKTHKE NP PElICHUH KOHKPETHBIX 3aa4, CBOOOTHOE U IPaBUIbHOE 0OOCHOBaHHE
HPUHATHIX PELICHAMN.

Ouenka ommyHO 8§ OGamioB - BBICTAaBJIAETCS CTYHCHTY, IIOKa3aBIEMY BCECTOPOHHHUE,
CHUCTEMaTH3UpPOBaHHbIC, IIyOOKHE 3HaHMA Y4eOHOW HpOrpaMMbl JUCLUUIUIMHBI U YMEHUE YBEPEHHO
INPUMEHATh MX Ha MPAKTHKE MIPU PELICHNH KOHKPETHBIX 3a]ad, MPaBWIbHOE 000CHOBAaHHE MPUHATHIX
pELIeHN, ¢ HEKOTOPBIMH HEOUETAMH.

Ouenka Xopo1o 7 6ajioB - BBICTaBISAETCS CTYIACHTY, €CIIM OH TBEPO 3HAET MaTepHaj, IPaMOTHO H I10
CYILIECTBY M3JIaracT €ro, yMeeT NPHUMEHSTh IMOIYy4YEHHBIC 3HAHMS Ha NPAKTHKE, HO HEIOCTAaTOYHO
IpaMOTHO 0OOOCHOBBIBAET MOJYYECHHBIC PE3YIIbTAThI.

OI_IeHKa XOpouIo 6 0aJI0B - BEICTABISACTCS CTYACHTY, €CJIKM OH TBCPAO 3HACT MATCPpHAJI, TPAMOTHO U I10
CyHI€CTBY MU3JIarac€T €ro, yMmeeT NpUMCHATDH IMOJYUYCHHBIC 3HAHUA HaA MMPAKTHUKE, HO OOITYCKACcT B OTBETC
HJIW B PCIICHUHU 3aa49 HCKOTOPBIC HCTOYHOCTH.

OueHka XOpoIo 5 6ayuIoB - BHICTABIIAETCS CTY/IEHTY, €CIM OH B OCHOBHOM 3HAeT MaTepuall, rpaMOTHO
U 10 CYLIECTBY M3JaraeT €ro, yMeeT NPUMEHAThH MOJyYEHHbIE 3HAHMS Ha IPAKTHKE, HO JTOMYCKAeT B
OTBETE WJIH B PEIICHUH 331a4 JOCTATOYHO OOJIBIIOE KOIUYECTBO HETOYHOCTEH.

OueHka yHIOBIETBOPUTENBHO 4 Oana - BBICTABISAETCSA CTYAEHTY, IHOKa3aBIIeMy (parMeHTapHBIH,
pPa3po3HEHHBI XapakTep 3HAHWH, HEJOCTATOYHO NpPaBUJIbHBIE (DOPMYITMPOBKH 0a30BBIX MOHSITHMH,
HapylLeHUs JIOTMYECKON II0CIIeI0BATEIbHOCTH B U3JIOKEHUH IIPOIPaMMHOI0 Marepuajla, HO IIPU 3TOM
OH OCBOWJI OCHOBHBIE pa3lieibl yueOHOH MporpamMmbl, HEOOXOAUMBIE IJs JalibHeimero o0ydeHus, u
MOKET IPUMEHSTh TOJIyYeHHBIE 3HAHUS 110 00pa3ily B CTAaHJAPTHOW CUTYaIHH.

OueHka yHIOBIETBOPUTENBHO 3 0Oajula - BBICTAaBISAETCSA CTYAEHTY, IOKa3aBIIeMy (parMeHTapHBIH,
Pa3po3HEHHBIH XapakTep 3HaHWMW, AOMycKaloulemMy OomHOKH B (GopMyaupoBKax 0a30BbIX MOHATHH,
HapyLIEHUs] JIOTHYECKOM IOCIEeOBAaTEIbHOCTH B M3JIOKEHHUM IPOrPaMMHOIO Marepuana, ciado
BJIaJIe€T OCHOBHBIMH pa3ielaMi y4eOHOH MporpaMMbl, HEOOXOJUMBIMH AJIsl JalibHEHIIero o0y4eHus u
C TPYZIOM IIPUMEHSET [10JIyUYEHHbIE 3HAHUS AAXKE B CTAHAAPTHOM CUTYalUH.

OueHka HEyIOBJIECTBOPUTENHHO 2 Oajula - BHICTABIAETCS CTYAEHTY, KOTOPBIA HE 3HAaeT OOJIbIIeH 4acTH
OCHOBHOTO COZCP)KaHUSl Y4eOHOH TporpaMMbl JUCHMIUIMHBI, JOMYCKaeT rpyOble OMMOKH B
(bopMyIHPOBKaX OCHOBHBIX NPHHIMUIIOB U HE YMEET UCIIOJIB30BaTh IOJyYCHHBIEC 3HAHUS NPH PEIICHUN
TUTOBBIX 3a]a4.



OueHka HEYNOBIETBOPUTENbHO | 0ayl - BBICTABISIETCS CTYAEHTY, KOTOPBI HE 3HAET OCHOBHOTO
cozep)kaHusl y4eOHOH MporpaMMbl IUCLUILTUHBI, JOIycKaeT rpyOeiimne omuOKd B (HOPMYTUPOBKAX
0a30BBIX MOHATUH JUCLUIUIMHBI U BOOOIIE HE MMEET HABBIKOB PEIICHUS THIIOBBIX MPAKTUYECKHX
3a/1ad.

5. MeTonuueckune MaTepuasbl, Onpeaeasonie NPpoueaypsbl OeHUBAHUA 3HAHUI, YMEeHH i, HABBIKOB H
(W1M) oNbITA AESITEILHOCTH

Bo Bpemss mnpoBenenus anddepeHUIHpPOBaHHOTO 3adeTra OOydYalolIMecsi MOrYT IOJIb30BaThCS
NpOrpaMMOM JUCLHUIUIMHBI, a TakKXe CIPaBOYHOM JMTEPATYPON, BBIYMCIUTEIBHOW TEXHUKOM,
KOHCIIEKTaMH JIEKIIHH.

HuddepeHIMpOBaHHBIA 3a4eT MOXKET MPOBOAUTHCS MO WTOraM TEKyIIEH YCHEeBAEMOCTH U CHAYH
3aJIaHui, WK ITyTeM OpraHu3alMy CIIELHAIBHOTO OIIPOca, IPOBOIUMOIO B YCTHOH (hopme.



