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

YTBEPKAEHO

JupexTop pu3TEeX-IMIKOJIbI
NPHUKJIATHONH MATEMATHKH H
HH(OPMATHKH

A.M. Paiiropoackuii

Pabouast nporpamMma JMCIMIIMHBI (MOXYJIsT)

10 JMCHMILIMHE: IIpakTKyM MO MaTeMaTHYECKOMY MOAEIUPOBAHUIO
110 HANIPABJICHUIO: Wndopmarnka 1 BEIYACIUTENbHAS TEXHUKA
Nnpo¢uJIb NOATOTOBKH: [Ipuxnagnas MmareMaruka U HHQOpMaTrKa

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

onoMareMaTHKe
Kypc: 1
KBauuKanus: MarucTp

Cemectp, hopMbl IpOMEXKYTOUHOH arTecTaunu: 1 (ocennuil) - JuddepenuupoBannslii 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 02.06.2020



AHHOTANMA
B xone mpakTukyma CTYIEHTBI CaMOCTOSITEIIbHO MPOrPAaMMUPYIOT YHCIICHHBIE METONBI PELICHUSI YPaBHEHHI
TupPy3un W HECTAIlMOHAPHBIX  ypaBHEHWH  KoHBeKIMU-IU(Ddy3mn. OOCyX maTcs  alrOpUTMBI
JIMCKPETU3allMd TI0 BPEMEHH M MPOCTPAHCTBY, METOIBI HCCICJOBAHHSA CXOIUMOCTH W YHUCICHHOTO
MHTETPUPOBAHMUSL.

1. lean u 3apa4un

Henp AucoMnInHBI
Ilenp Kypca - OCBOGHHE CTyA€HTaMH (PyHIAMEHTAJIbHBIX 3HAHMH B OOJACTH MaTeMaTHYeCKOro
MOJZIETTUPOBAHUS, H3yYEHUE COBPEMEHHBIX METOJOB pEIICHUS JMHEWHBIX M HEJIWHEHHBIX CUCTEM
ypaBHEHUH, TEXHOIOIUN MOCTPOEHUs PaCUETHBIX CETOK, METOAOB JUCKPETU3ALUU KpPaeBbIX 3a1ay, a
Takke obJacTell UX MPaKTUYECKOTO IPUMEHEHUSI.

3agauu AUCUMIIHHBI
*  (opmupoBanue 0a30BBIX 3HAHWH B OOJACTH BBIYMCIUTEIBHBIX TEXHOJIOTMH M MaTeMaTHYECKOTO
MOJEJIMPOBAaHMUs KaK JAWCUUIUINH, OOECHEYMBAIOIIUX TEXHOJIOIMYECKUE OCHOBBI COBPEMEHHBIX
MHHOBALIMOHHBIX C(ep AesSTeTbHOCTH;

° 06y‘-ICHI/Ie CTYACHTOB COBPCMCHHBIM MCTOAAM PCIICHUA OOJIBIIINX CHUCTCEM, TCXHOJIOTHAM
MOCTPOCHHA PACYCTHBIX CETOK, METOAAaM JUCKPETU3allMKU KpPAaCBbIX 3aJa4, U O3HAKOMJICHUC C HUX
MMPUIIOXKCHUSIMU

. ¢opMHUpOBaHUE MOAXOAOB K BBHINOJIHEHUIO MCCIENOBAHUI CTYIEHTaMU II0 MaTeMaTHYeCKOMY
MOZIEIIMPOBAHUIO B paMKax BBITYCKHBIX pa0OT Ha CTENIEHb MarucTpa.

2. llepevyens popmMupyemMbIX KOMIETeHUMH

OcBoeHue TUCIUILTMHBI HAITPABICHO Ha (DOPMUPOBAHHE CICAYIONIMX KOMITETEHITHIA:

Kox 1 HauMeHoBaHHE KOMIIETEHIINHA WNHaukaTopsl JOCTHKEHHS KOMIIETEHIIMH

OIIK-2.1 UmeeT npeacTaBieHne 0 COBPEMEHHOM COCTOSTHUU
WCCIICAOBAaHUM B pPaMKax TeMaTW4yeckoil obmactu cBoei
npodeccuoHaIBHON 1S TeTbHOCTH

OIIK-2 Nmeer npeacrasnenne o0 akryanbHbix |OITK-2.2 Criocoben OIICHUBATh aKTyaJIbHOCTh
npo0OiemMax HayKH U TEXHUKH B 00macTi WCCIIeZIOBAHUM B 001acTH MHPOPMATHKH M BEIYMCITUTEIBHOM
MH()OPMATUKHU U BBIYUCIIATEBHON TEXHUKH, TEXHUKH U UX MPAKTHYECKYIO 3HAYMMOCTh

CcrocoOeH Ha Hay4HOM si3bIKe opMyInpoBaTh  |OITK-2.3 BiameeT mnpodecCHOHANBHON TEPMHUHONOTHEHA,
PO(eCCHOHAIBHBIC 324K HCIIONIB3yEMOH B COBPEMEHHOM  HAy4YHO-TEXHUYECKOU

auTepatype, o0azaeT HaBbIKAMU YCTHOTO M IHCBMEHHOTO
W3JIOKEHUS PE3YJIBTaTOB HAYYHOW JESATENBHOCTH B PaMKax
npodeccuoHaIbHONH KOMMYHHUKAIUU

OIlIK-4.1 CnocobeH NpPUMEHATh 3HAHUST M HABBIKU TIO
HCIOJIb30BAHUIO “H(GOPMALIMOHHO-KOMMYHHKAIIHOHHBIX
TEXHOJIOTUH IS TIOMCKA M U3YYEHUS] HAy4YHOU JIUTEPATypHl,
MPUMEHEHHsI IPUKJIAHBIX TPOTPAMMHBIX IPOIYKTOB

OIIK-4 Crioco0eH ycIeniHo peain30BbiBaTh OIIK-4 2
pelleHue MOCTaBIeHHOH 3a/1a4, IPOBECTU
aHaJM3 pe3yabTara U MPeACTaBUTh BHIBOIbI,
MPUMEHSISl 3HAHUSI U HABBIKKA B 00JacTu

Crniocoben MPUMEHSTh 3HaHUE
MH()OPMAIIMOHHO-KOMMYHUKAIMOHHBIX ~ TEXHOJIOTHH  JJIS
pelIeHus OCTAaBICHHOH 3a1aut, (POPMYITHPOBAHHUS BHIBOIOB
1 OLICHKH TIOJy4EeHHBIX PE3yJIbTaTOB

MaTeMaTHUKH, €CTECTBEHHBIX HayK U
MH()OPMAITMOHHO-KOMMYHUKAITHOHHBIX
TEeXHOJIOTHH

OIIK-4.3 CnocobeH apryMEeHTHPOBAaHO BBIOMpATh CIOCOO
MPOBEICHUS HAYYHOTO HCCIICIOBAHUS

OIIK-4.4 CrocobeH aHamu3upoBaTh NPOQPECCHOHAIBHYIO
MH(OpPMALHNIO, BBACIATh B HEH INIaBHOE, CTPYKTypHpPOBATh,
oopMIISITH W TPEACTABIATH B BHAC AHAIUTHYECKHX
0030poB ¢ 000CHOBaHHBIMU BBIBOJIAMH U PEKOMEHIAIIUSMHU

3. IlepeyeHb NIAHMPYEMBIX Pe3yIbTATOB 00yUeHHUs! 0 JUCHMILINHE (MOLYJII0)
B pesynbrare 0cBOHUS AUCHUIIMHBI 00y4aIOIINeCs JOIKHbBI
3HAThb!




MECTO U pOJIb OOIIMX BONIPOCOB HAyKH B HAYYHBIX MCCIICTOBAHUIX;

COBpPEMEHHBIE TPOOJIEMBI BEIYUCIUTEILHOW MaTeMaTuKY;

COBPEMEHHBIE TPEHIbl B PA3BUTHU BbIUUCIIUTENIBHBIX TEXHOJIOTUI;

MOCTAHOBKY MPOOJIeM MOJCINPOBAaHUS (PU3HUECKUX MTPOLIECCOB;

0 B3aUMOCBSA34X U (yHIaMEHTAIbHOM €NHCTBE €CTECTBEHHBIX HayK.
YMETb:

3(Q(EKTUBHO HCIIOIH30BaTh HAa MIPAKTUKE TEOPETUUECKUE KOMIIOHEHThI HAyKH: TIOHATHS, CYXKJICHHUS,
YMO3aKIIOUEHUS, 3aKOHBI;
IPE/ICTaBUTh MTAHOPAMy YHHBEPCAIbHBIX METOJIOB U 3aKOHOB COBPEMEHHOT'O €CTECTBO3HAHUS;
paborars Ha COBPEMEHHOM KOMITBIOTEPHOM 000pY/IOBaHHM;
abcTparnpoBarbCsi OT HECYLIECTBEHHBIX BIMSHUN NPH MOJAEIHMPOBAHUU PEATBHBIX (PU3MUECKHX
CUTYALUii;
MOJIb30BAaThCSl CIPABOYHON JIMTEPAaTypOi HAy4HOTO M TNPHKIAJHOTO XapakTepa Juis ObICTPOTro
MOMCKa HEOOXOIMMBIX MaTeMaTHUECKUX U (PU3NUYECKUX JAHHBIX U MOHATUH.
BJIaJICTh:
IUITAHUPOBAaHHUEM, ITOCTAHOBKON M 00pabOTKOH pe3yIbTaTOB YHCIEHHOTO IKCIICPUMEHTA;
Hay4YHOW KapTHHON MUpa;
HaBBIKAMM CaMOCTOSITEIbHOM padoOThl B J1a0OpaTOpuy HAa COBPEMEHHOM KOMIIBIOTEPHOM
000pyI0BaHNH;
HaBBIKAMU OCBOEHUS 0OMBIIOT0 00bEMa HHPOPMAITUH;
KyJBTYpOW IOCTAaHOBKY M MOJEJIMPOBaHMs (PU3HUECKUX 3a1au.

4. Coep:xanue TUCUMILIUHBI (MOYJI5), CTPYKTYPHPOBAHHOE 110 TeMaM (pa3iesiaM) ¢ yKazaHueM
OTBEJICHHOI'0 HA HUX KOJMYECTBA AKAAEMHYECKUX YaCOB 1 BH/I0B Y4eOHBIX 3aHATHI

4.1. Paznenbl TUCTMITIIMHBI (MOJYJISI) ¥ TPYJIOEMKOCTH TI0 BUaM yUEOHBIX 3aHSATHIA

TpyaoeMKoCTb 10 BHIaM y4eOHBIX 3aHSATHH, BKITIOUAs
CaMOCTOSITENIbHYO padoTy, Jac.
No Tema (pa3nen) TUCIUTUTMHBI
Camocr.
Jlekrum | Cemunapsr | JlaGopar. paboTs
pabora
@dopmymupoBKa 3ama4y W pacueTHHIC
| ceTKU. MeTo KOHEUHBIX Pa3HOCTEM s ] 4
ypaBHeHUs U dy3un. MeTon KOHEUHBIX
AIIEMEHTOB JUJIsl ypaBHEHUS UG DY3HH.
Mertox ~ KOHEYHbIX  O0BEMOB  JUIs
YpaBHEHUS nudy3uu. IIpoBepka
2 CXOAMMOCTH YHCJIEHHOTO MeETola Ha 8 4
aHAJMTUIECKOM peLICHUH.
®opMynTupOBKa HECTALMOHAPHBIX 33/1a4.
3 Huckperuszanus o BPEMEHH. ] 4
JIMCKpeTu3aIus 1o MPOCTPAHCTBY.
YuciieHHOe HHTETPUPOBAHUE C TOMOIIBIO
4 KBaJ[paTypPHBIX dhopmyn 6 3
lNaycca-UeOrimena.
Nroro yacos 30 15
[ToaroroBka K sK3aMeHy 0 gac.
OO01mas TpynoEMKOCTh 45 yac., 1 3au.ex.

4.2. CopaepxaHue AUCHUILTUHBI (MOIYIsl), CTPYKTYpUPOBAHHOE 110 TeMaM (pasjieiiam)

Cemecrtp: 1 (Ocennuii)



1. ®opmynupoBKa 3a7ad M pacyeTHbIE CETKHM. MeToJ] KOHEUHBIX pa3HOCTeW i ypaBHEHUS
QG dy3nn. MeTon KOHEUHBIX 3JIEMEHTOB AJIs1 ypaBHeHus: Auddy3un.

dopMynHpOBKa 3a/7a4 U PACUCTHBIC CETKH dopMmynupoBKa 3ajaad cTarMoHapHOU auddysuu,
IPaHUYHBIX YCIIOBUH, OMIMCAHUE MCIIOIb3YEMbIX PACUCTHBIX CETOK.

MeTton KOHEUHBIX pasHocTed s ypaBHeHus nupdys3un OnucaHue METola KOHCUHBIX PasHOCTEH
JUIS  CTAIlMOHAPHOTO YypaBHeHHs auGQy3ur Ha NPIMOYroJibHBbIX ceTkax. [I[abmoH Marpuiibl
skecTkocTH. OCOOEHHOCTH METO/IA.

MeTo KOHEYHBIX JJIEMEHTOB Ui ypaBHeHus muddysun Onucanue MeTona KOHSYHBIX JIEMCHTOB
JUTS CTAllMOHAPHOTO ypaBHEHUs AU(@y3uu HA NMPSIMOYTONBHBIX ceTkax. Habop 6asucHBIX (YHKIUM.
[Ia610H MaTpuiibl xkecTKOCTH. OCOOCHHOCTH METO/IA.

2. Merton KOHEYHBIX OO0BEMOB s ypaBHeHHs auddysun. [IpoBepka CXOIUMOCTH YHCICHHOTO
METOJa Ha aHAJIUTHYECKOM penieHnH. PopMyIHpoBKa HECTAMOHAPHBIX 33]1a4.

Merto KOHEUHBIX 00bEeMOB JJisl ypaBHeHUs muddy3nn  OnucaHue MeTola KOHEUHBIX 0ObEMOB JIJIst
CTallMOHAPHOTO YpaBHEHHS IUPQY3UH HA MPSIMOYTOIbHBIX ceTKax. I11abaoH MaTpuIl KECTKOCTH.
OcobennocTu MeToza.

IIpoBepka CXOIMMOCTH YHUCIEHHOI'O METOA Ha AHAIMTUYECKOM pellleHud Bupn ananmuTHueckoro
pewenusi. Meronst Berancienusi C u L2 Hopm omm6Ook.

@®opmymupoBKa  HECTAl[MOHAPHBIX  3a/a4 dopmynmupoBKa  3a7a4  HECTaMOHAPHOMN
TP PYy3UN-KOHBEKITUH, TPAHUYHBIX YCIOBHUH.

3. duckperusaiys 1o BpeMeHH. /uckpeTusanus no npoCcTpaHCTBY.

JuckpeTtuszamus no BpemeHu. SIBHas cxema. HesBHas cxema. Cxema Kpanka-Hukoscos.

JluckpeTusanus 1o NpoCTPaHCTBY ypaBHEHHS AN(PPY3UU-KOHBEKIIMH. MeTo] KOHEUHBIX Pa3HOCTEN.
MeTon KOHEYHBIX 3JIEMEHTOB. MeTo/1 KOHEUHBIX 00BEMOB.

4. YucneHHoe HHTETPUPOBaHUE C TOMOILBIO KBaJpaTypHbIX ¢opmyn ['aycca-UeOblesa.

UuncaeHHOe NHTETPUPOBAHKE C IOMOIIBIO KBaaApaTypHbIX (opmyi ['aycca-UeOblmiena.

UuncneHHoe pelieHne HecTalMoHapHOH 3axaun nud¢ys3un-koHBekuuu. MccnenoBanue cxoqumMocTu
pa3paboTaHHOI cXeMbl Ha HEIVIAJKUX PEIICHUAX HECTalMOHapHOH 3a1aun Juddy3un-KoHBEKINH.

5. Onucanue MaTepuaJIbHO-TeXHHYECKOH 0a3bl, HeOOXOIMMON AJI5l OCYLIeCTBJIEeHHS 00pa30BaTEILHOTO
npouecca 1no JUCUUILInHE (MOIYJII0)

HeobxonnMoe ob6opynoBaHue JJisi CEMHUHAPOB: KOMIBIOTEP M MYJABTUMEINIHHOE 000pyIOBaHNE
(mpoeKTop, 3BYKOBasi CUCTEMA).
Obecrieuenue caMOCTOSITETLHON paboThl — AnMeKkTpoHHas oubarnorexka UBM PAH.

6.IlepeyeHnb pekoMeHyeMOii TUTEPATyPhI

OcHoBHas nuTeparypa
1.Bacunesckuii 10O., Kanbipun U.. [IpakTukyM o COBpeMEHHBIM BBIUUCIUTEIbHBIM TEXHOJIOTHAM U
OCHOBaM MaTeMaTHieckoro Moaenuposanus. - M.:Makc-IIPECC, 2009. - 60c. ISBN
978-5-89407-357-6
2. Nemmens [x. Beruncnurenpnas nuHeiHas anredpa. Teopus u npunoxenus. - M.:Mup, 2001. -
430c. ISBN 5-03-003402-1.
3. TeipreimiankoB E.E. Metons! uncinennoro ananmmza. - M.: Akagemus, 2007. 320c. ISBN
978-5-7695-3925-1.
4. Saad Y. Iterative methods for sparse linear systems. 2nd Edition. SIAM, 2003.

JomnonHutensHas auTeparypa



1.Mapuyk I. Merons! BeruncnuteabHoi Matemaruku. M.: Hayka, 1989.

2. Ixxopnx A., JIto Y. UncnenHoe perieHue 0oJIbIINX Pa3peXEeHHbBIX CHCTEM ypaBHeHUH. M.: Mup,
1984.

3.Kelley C.T. Iterative Methods for Linear and Nonlinear Equations. SIAM, Philadelphia, 1995.
4.Camapckuit A.A., Babumesud [1.H. YncneHHbie METONIBI pelieHus 3a/1a4 KOHBEKIIUU-TUDDY3HN.
-M.: Bputopuan YPCC, 1999.

5.Hughes T.J.R. and Brooks A.N. A multidimensional upwind scheme with no crosswind diffusion //
Finite Element Methods for Convection Dominated Flows. 1979. V. 34, P. 19-35.

6.Bnagumupos B.C. YpaBHenus maremarndeckoil puszuku. - M.: Hayka, 1981.

7. llepedyenn pecypcoB HH(POPMANMOHHO-TEJIEKOMMYHMKAIIMOHHOI ceTH ""UHTepHeT" , HEOOXOTUMBIX
JJIS OCBOCHUS] JUCHMILIUHBI (MOLYJIs1)

JOCTYTHBIE Yepe3 Internet 31eKTpOHHBIE KOHCIIEKTHI JIEKIINH, y4eOHbIe TOCcOoOust 1 COOPHHKH 3aj1ad,
paspaboTaHHbIE ISl TaHHOTO Kypca
http://www.inm.ras.ru/library/Vassilevski/yuv-kapyrin-svt-prak.pdf.

HHTerpupoBaHHbIE CHCTEMBbI
http://www.alberta-fem.de/
http://www.scicomp.ucsd.edu/~reb/software.html
http://scicomp.ucsd.edu/~mholst/codes/mc/index.html

I'eneparopsl ceTok
http://www.andrew.cmu.edu/user/sowen/mesh.html
http://sourceforge.net/projects/ani2d

bubnuorekn npuIoKeHMA
http://www-users.cs.umn.edu/~saad/software/SPARSKIT/sparskit.html
http://www.cise.ufl.edu/research/sparse/umfpack/
http://users.wpi.edu/~walker/NITSOL/
http://www.caam.rice.edu/software/ ARPACK/

Buzyanuszanus
http://www.geomview.org/
http://www-xdiv.lanl.gov/XCM/gmv/

DNeKTPOHHBIE MPE3eHTAINH
http://www.nsu.ru/education/powerpoint/
http://prosper.sourceforge.net/

8. IlepeyeHb HHPOPMALMOHHBIX TEXHOJIOTHIi, HCIIOJIb3yeMbIX NPH OCYLIeCTBICHUH 00pPa30BaTeJIbHOI0
npouecca o JHCHUIIMHE (MOIYJII0), BKJIIOYAs NepedeHb He00X0ANMOro NpOrpaMMHOro odecrnedyeHnst
¥ MH(POPMAIHOHHBIX CIIPABOYHBIX CHCTeM (IPH HEOOXOAUMOCTH)

WHdopmanmoHHbIe pecypehl: TOCTYNHBIE yepes Internet 31eKTpOHHBIE KOHCIIEKTHI, Y4e€OHBIE TTOCOOHS
1 cOOpHUKY 3a71a4, pa3paOboTaHHbIe [T JAHHOTO Kypca.

http://www.inm.ras.ru/library/Vassilevski/yuv-kapyrin-svt-prak.pdf.
bubnuorekn npuIoKeHMA
http://www-users.cs.umn.edu/~saad/software/SPARSKIT/sparskit.html
http://www.cise.ufl.edu/research/sparse/umfpack/
Buzyanuszanus
http://www.geomview.org/
http://www.paraview.org/
http://www.generalmeshviewer.com/

9. MeToauveckue YKazaHnus NJist oﬁyqaloumxm 0o 0OCBOCHMIO JTUCIHUIIJINHBI (MO)_Iy.Tlﬂ)

CryneHT, W3y4aromuid IUCIUILINHY, JODKEH C OJHOW CTOPOHBI, OBIAACTh OOIIWM IMOHITHHHBIM
anmnaparom, a ¢ Apyroil CTOPOHbI, JOJKEH HAYUYUTHCS IPUMEHSITh TEOPETUUECKUE 3HAHUS HA TIPAKTHUKE.



B pe3ynpTare MU3y4CHUA AUCHUIIIMHBI CTYACHT MOOJDKCH 3HAaTb OCHOBHBIC OIIPCACIICHHA, ITOHATUA,
AKCHUOMBI, AJITOPUTMBI.

VYeneniHoe ocBoeHUE Kypca TpeOyeT HanpsHKEHHON caMOCTOsATENbHOM paboThl cTyJeHTa. B nporpamme
Kypca TPUBEACHO MHUHUMAIbHO HEOOXomuMoe Bpemsl [uis paldoThl CTyleHTa HaJ TEMOH.
CamocrosiTenbHas padoTa BKIIIOUAET B Ce0s:

— YTEHHME U KOHCIIEKTHPOBAaHUE PEKOMEHJOBAHHOMU JINTEPATYPBI,

— npopaboTKy ydeOHOro marepuaina (o yuyeOHOM M HaydyHOW JNHUTEpaType), MOArOTOBKY OTBETOB Ha
BOIIPOCHI, IPEIHA3HAUEHHBIX [UI1 CaMOCTOSITEIbHOIO M3YyHEHHUsS, Jl0Ka3aTelIbCTBO OTHAEIbHBIX
YTBEp>KJICHUH, CBOWCTB;

— MOATOTOBKY K TU(PEpEeHINPOBAHHOMY 3a4ETYy.

PykoBOACTBO M KOHTPOJNb 3a CaMOCTOSATENBHOM paboTON CTygeHTa ocymiecTBisieTcst B (opme
HUHAUBUYaJIbHBIX KOHCYJIbTALUM.

BaxxHo 10oOWTHCS MOHMMaHHS U3y4yaeMOro Marepuaia, a He MEXaHHYECKOro ero 3amomuHaHus. llpu
3aTPYIHEHUU H3Y4YEeHHS OTIENbHBIX TEM, BOIIPOCOB, CIEAyeT OOpamiarbesi 3a KOHCYIbTAlUAMH K
JIEKTOPY.



NNPUJIOKEHHUE

OLIEHOYHBIE MATEPHAJIBI IO JUCLHATIIMHE (MOYJTIO)

110 HANIPABJICHUIO: Wndopmarnka 1 BEIYACIUTENbHAS TEXHUKA
Nnpo¢uJIb NOATOTOBKH: [Ipuxnagnas MmareMaruka U HHQOpMaTrKa
Oustex-mkona [Ipuknagnoit Maremaruku u Uapopmatiku
kageapa BEIYMCIUTEIbHBIX TEXHOJIOTHI U MOJICIIMPOBAaHUS B reo(hU3UKe U

onomareMaTHKe
Kypc: 1
KBaTuuKanus: MarucTp

Cemectp, hopMbl IpOMEXKYyTOUHOH arTecTauuu: 1 (ocennuil) - JuddepennupoBannslii 3a4eT

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



1. Komnerenunu, gopMupyemMsblie B mpouecce U3y4eHus: JUCHUILINHbI

Kox 1 HauMeHoBaHHE KOMIIETEHIINHA NHaukaTopsl JOCTHKEHHS KOMIIETEHIINH

OIIK-2.1 UmeeT npeacTaBieHne O COBPEMEHHOM COCTOSTHUU
HCCIICAOBAaHUM B pPaMKax TeMaTU4YecKoil obmactu cBoei
npodeccuoHaIBHON 1S TeTbHOCTH

OIIK-2 Nmeer npeacrasnenne o0 akryanbHbix |OITK-2.2 Criocoben OIICHUBATh AKTyaJIbHOCTh
npoOiemMax HayKH U TEXHUKH B 00macTi WCCIICZIOBAHUM B 001acTH MHPOPMATHKH M BEIYHCITUTEIBHOM
MH(POPMATUKHU U BBIYUCIIATEILHON TEXHUKH, TEXHUKH U UX MPAKTHYECKYI0 3HAYMMOCTh

CcrocoOeH Ha Hay4HOM si3bIKe GopMyInpoBaTh  |OITK-2.3 BiameeT mnpodecCHOHANBHON TePMHUHONOTHEHH,
PO()eCCHOHAIBHBIC 324K HCIIONIb3yEMOM B COBPEMEHHOM  HAy4YHO-TEXHUYECKOU

auTeparype, o0azaeT HaBbIKAMU YCTHOTO M IHCBMEHHOTO
W3JIOKEHUS PE3YJIBTaTOB HAYYHOW JESATENBHOCTH B PaMKax
npodeccuoHaIbHONH KOMMYHHUKAIUU

OIlK-4.1 CnocobeH NpPUMEHATh 3HAHUST M HABBIKU TIO
HCIOJIb30BAHUIO “H(OPMALIMOHHO-KOMMYHHUKAIIHOHHBIX
TEXHOJIOTUH IS TIOMCKA M U3YYEHUS] HAy4YHOU JIUTEPATypHl,
MPUMEHEHHsI IPUKJIAHBIX TPOTPAMMHBIX IPOIYKTOB

OIIK-4 CriocoOeH ycIeniHo peain30BbiBaTh OIIK-4 2
pelleHue MOCTaBIEeHHOH 3a/1a4, IPOBECTU
aHaJM3 pe3yabTara M MPeACTaBUTh BHIBOIbI,
MPUMEHSISl 3HAHUSI U HABBIKKA B 00JacTu

Criocoben MPUMEHSTh 3HaHUE
MH()OPMAIIMOHHO-KOMMYHUKAIMOHHBIX ~ TEXHOJIOTHH  JIJIs
peIIeHus OCTAaBICHHOH 3a1auk, (POPMYITHPOBAHHUS BHIBOIOB
¥ OLICHKH TIOJIy4EeHHBIX PE3yJIbTaTOB

MaTeMaTHUKH, €CTECTBEHHBIX HayK U
MH()OPMAIMOHHO-KOMMYHUKAITHOHHBIX
TEeXHOJIOTHUH

OIIK-4.3 CnocobeH apryMEHTHPOBAaHO BBIOMpATh CIOCOO
MPOBEICHUS HAYYHOTO HCCIICTOBAHUS

OIIK-4.4 CrnocobeH aHamu3upoBaTh NPOQPECCHOHAIBHYIO
MH(OpPMALNIO, BBACIATh B HEH INIaBHOE, CTPYKTypHpPOBATh,
oopMIISITH H TPEACTaBIATH B BHAC AHAIUTHYECKHX
0030poB ¢ 000CHOBaHHBIMU BBIBOJIAMH U PEKOMEHIAIIUSAMU

2. Iloka3aTe/in OLlEHUBAHUA KOMITETEHIU

B pesynbsrare nzyuenus qucHUIUINHBI «[IpakTHKyM MO MareMaTHYecKOMY MOJICIMPOBAHUIO» OOYyYarOMIMHCS
JOJKEH:

3HATh:
MECTO U pOJIb OOIIMX BONPOCOB HAYKH B HAYYHBIX HCCIICTOBAHUSIX;
COBPEMEHHbIE TIPOOIEMbI BEIYHCIUTEIbHON MaTeMaTHKHY;
COBPEMEHHBIEC TPEH/IbI B PA3BUTHH BBIYMCIUTEILHBIX TEXHOJIOTHIA;
MOCTaHOBKY MTPOOJIeM MOJICIIMPOBAHUS (PH3MUECKUX MPOIIECCOB;
0 B3aUMOCBS35X U (yHIaMEHTAJIFHOM €INHCTBE €CTECTBEHHBIX HayK.
yMeThb:

3 PEKTUBHO HCIIOIH30BaTh HA MPAKTUKE TEOPETUUECKUE KOMIIOHEHTHI HAyKH: TIOHATHS, CYXKIICHHS,
YMO3aKIIIOUEHHsI, 3aKOHBI;
NPE/ICTAaBUTh ITAHOPAMY YHHBEPCAIBHBIX METOJIOB U 3aKOHOB COBPEMEHHOT'O €CTECTBO3HAHUS;
paborars Ha COBPEMEHHOM KOMITLIOTEPHOM 000PY/IOBAHHU;
a0CTparupoBarbCsi OT HECYNICCTBEHHBIX BIUSHUN MPH MOJACIHPOBAHUU PEATbHBIX (PH3HMYECKUX
CUTYaLUiI;
TIOJIB30BATHCS CIPABOYHON JIMTEPAaTypOl HAy4YHOTO M TPHKIAJHOTO Xapakrepa IUis OBICTPOTo
MIONCKA HEOOXOMMBIX MAaTeMaTHUECKUX U (PU3NYECKUX JAHHBIX U TIOHATHII.
BJIA/IeTh:
TUTAHUPOBAHHUEM, ITOCTAHOBKOW M 00paOOTKOI Pe3y/IbTaTOB YUCIEHHOTO YKCIICPUMEHTA;
Hay4yHOH KapTUHOU MUDA;
HaBBIKAMH CaMOCTOSITEJIBHOW pabOTHl B J1a0OpaTOpUM HAa COBPEMEHHOM KOMITBIOTEPHOM
000pyIOBaHUY;
HaBBIKAMH OCBOCHUS OOJIBIIOr0 00bEMa HH(OPMAITIH;
KyJIbTYpOW OCTAaHOBKU U MOZICIIMPOBAHUS (PU3MUECKHX 3a/1ad.

3. IlepeyeHb THNOBLIX (IPHMMeEPHBIX) BONPOCOB, 32/1aHUI, TeM /ISl HOATOTOBKH K TeKyIleMy KOHTPOJII0




C 1nenplo KOHTPOJIS OCBOEHHS OOYYaroUIMMHUCS Y4eOHOro Marepuasia IpOBOIUTCS YCTHBIH OHpOC B
HayaJje 3aHATUSA 110 TeME IPOIUIOHN JIEKIIMH WU B KOHIIE 3aHATHUSA IO IPOWIEHHON TeMe.

4. IlepeyeHb THNOBBIX (IPMMEPHBIX) BOIIPOCOB M TeM JJISI IPOBEAEeHHUA ITPOMEKYTOYHOM aTTecTaluu
o0yuyarommxcst

1. MeTox KOHEYHBIX Pa3HOCTEH.

2. MeToJ KOHEYHBIX JIEMEHTOB.

3. MeToa KOHEUHBIX 00BEMOB.

4. Kakue 11abyioHbl y MaTpPHIL )KECTKOCTH Pa3HbIX METOJIOB alllIPOKCUMAIIMU ypaBHeHUs tuhdy-3un?

5. Onumure HCIIOJIb3YEMBIC B IMPAKTUKYME CXEMbl JUCKPCTU3ALHUU IO BPEMCHHU, UX NOCTOUMHCTBA U
HCAOCTAaTKHU.

6. Onumure npumenenrne MKP aiist auckpernsaunn ypaBHeHHUs KOHBEKIUU-IUDDY3HH.
7. Onumute npumenenrne MKD g auckpeTusanuy ypaBHEHHsI KOHBEKIMU-AUDQy3HH.
8. Omumure npumeneane MKO i auckpeTu3anuy ypaBHEHHsI KOHBEKIMU-AU(Dy3un.
9. Kakue ycioBust onpenesnstor Heo0X0qUMOCTh BBEICHUS PErysipU3aliy B cXxeMax?

10. OnumuTe aaropuTM NpUOIKEHHOTO HHTETPUPOBAHUS (PYHKIIMH C TIOMOIIBIO KyOaTypHBIX (hopMya
laycca-UeOnimena.

[MpumMepHbIil TepedeHb OUIIETOB:

buner Nel
1. MeTox KOHEYHBIX Pa3HOCTEH.

2. Onummte npumenenue MKP juis auckpeTtnzanum ypaBHeHHS KOHBEKIUU-TAD Y3,
buner Nel

1. MeTon KOHEUHBIX HIEMEHTOB.
2. Onmmmte npumenenne MKO aist TuckpeTrsaiui ypaBHEHUS! KOHBEKITUH-THUPPy3HH.

Kpurepun onennBanus

Onenka ommuuHo 10 OGamioB - BBICTABJISIETCSl  CTYAEHTY, IIOKa3aBIIeMy BCECTOPOHHHE,
CHUCTEMaTU3UpPOBaHHbIC, T[IYyOOKHE 3HAHUS YYEOHOH MNporpaMMbl AMCHUIUIMHBI, TMPOSBISIOMIEMY
MHTEpeC K JaHHOW MpPEeAMETHOH 00IacTH, MPOAEMOHCTPUPOBABIIEMY YMEHHE YBEPEHHO U TBOPUYECKH
MPUMEHSTh UX Ha MPaKTHKE MPU PEILICHMH KOHKPETHBIX 3a]1a4, CBOOOIHOE U MPAaBUIILHOE 00OCHOBAHHE
HPUHATHIX PELICHAMN.

Ouenka omMyHO 9 OayIoB -  BBICTABISIETCS  CTYAEHTY, IIOKa3aBIIEMy BCECTOPOHHHE,
CHUCTEMaTH3UpPOBaHHbIC, IIyOOKHE 3HaHMA Y4eOHOW NpOrpaMMbl AUCLUIUIMHBI U YMEHUE YBEPEHHO
IPUMEHATH UX Ha IPAKTHUKE TPH PEIICHNH KOHKPETHBIX 3a]1a4, CBOOOIHOE U NMPaBUIbHOE 000CHOBAHHUE
MPUHATHIX PELICHUH.

Onenka ommMyHO 8§ OaysioB - BBICTaBISIETCSl CTYACHTY, IIOKa3aBLUIEMy BCECTOPOHHHE,
CHCTeMaTH3UPOBaHHbIE, IIyOOKHE 3HAHUS y4eOHON MPOrpaMMbl JUCLUIUIMHBI M YMEHHE YBEPEHHO
MPUMEHATh X Ha MPAKTHKE MPH PEIICHUH KOHKPETHBIX 33/1ad4, IPaBUIbHOE OOOCHOBAHHUE MPUHSATHIX
peleHui, ¢ HEKOTOPbIMU HEIOUETAMH.

Onenka xopomio 7 0aioB - BEICTABISETCS CTYACHTY, €CIM OH TBEPAO 3HAET Marepuai, rPaMOTHO H 110
CYLIECTBY M3JIaraeT €ro, yMeeT IPUMEHSTH II0JyuYCHHbIC 3HAaHMUsS HA IPAKTUKE, HO HEJOCTATOYHO
rpaMOTHO 00OCHOBBIBAET MOITYUYCHHBIEC PE3YIIBTATHI.

Ouenka xopoo 6 6ajIoB - BBICTABISAECTCS CTYACHTY, €CIIM OH TBEPJO 3HAET MaTepuall, 'paMOTHO U IO
CYLIECTBY M3J1araeT ero, yMeeT NPUMEHATh MIOJyYCHHbIE 3HAHUS Ha MPAKTHUKE, HO JIOIYCKAET B OTBETE
WM B PELIEHUH 3a7jad HEKOTOPblE HETOYHOCTH.

Onenka xopomio 5 0ajioB - BHICTABIISIETCS CTYACHTY, €CJIM OH B OCHOBHOM 3HAaeT MaTepHall, FpaMOTHO
U IO CyLIECTBY W3JIaraeT €ro, yMeeT INPUMEHSThH I10JyYCHHbIC 3HaHUs Ha IIPAKTHKE, HO JOIyCKAaeT B
OTBETE WM B PELICHUH 3a]a4 JOCTATOYHO OOJBIIOE KOJIMYECTBO HETOYHOCTEH.



OueHka yIOBIETBOPHUTENbHO 4 Oajula - BBICTABISICTCS CTYACHTY, MOKa3aBIIeMy (parMeHTapHBIN,
pa3pO3HEHHBIN XapakTep 3HAHWH, HEJIOCTATOYHO IPAaBHWIbHBIE (POPMYIUPOBKH 0a30BBIX IMOHSITHH,
HapYyILEHUS JIOTHYECKON MOCIIEI0BATEeIbHOCTH B U3JI0KEHHU [IPOrPAaMMHOIO Marepuasa, HO IpH 3TOM
OH OCBOWJI OCHOBHBIE Pa3Jeiibl yueOHOW MPOTrpaMMBbl, HEOOXOAMMBIC Ul MAJbHEWIIEro OOydeHHs, U
MOXXET IIPUMEHSATH [OTyYCHHBIE 3HAHUS 110 00pa3ily B CTaHIAPTHON CUTYaIHH.

OueHka yIOBIETBOPUTEIBHO 3 Oajiia - BBICTABISICTCS CTYACHTY, MOKa3aBIIeMy (parMeHTapHBIN,
pa3pO3HEHHBIN XapakTep 3HaHHi, JOIyCKAIOUIEMy OIMMOKA B (OpPMYIHpOBKax 0a30BBIX MOHSITHH,
HApYILCHUS] JIOTUYECKOH IOCIIeIOBAaTEIbHOCTH B HW3JIOKEHHH IIPOrPaMMHOIO Marepuaia, ciaabo
BJIaJICET OCHOBHBIMU paszieliaMu y4eOHOH IpOorpaMMbl, HEOOXOJUMBIMU IS abHEHIIero o0y4eHus 1
C TPYZIOM IIPUMEHSET ITOJyYCHHbIC 3HaHHS IAKE B CTAaHIAPTHOW CUTYaIHH.

OneHKa HEyIOBIETBOPUTEIBHO 2 0ajia - BHICTABISICTCS CTY/ICHTY, KOTOPBI HE 3HAeT OOJIbIICH YacTH
OCHOBHOTO cOAepXaHUsI y4eOHOH MporpaMMBbl JIUCHUIUIMHBI, JOIMyCKaeT rpyOble OmHMOKH B
(bOpMyIHPOBKaX OCHOBHBIX NPUHIMIIOB U HE YMEET HCIIOIb30BATh IOJIYYCHHBIC 3HAHUS IIPU PEIICHUN
THUIIOBBIX 33/1a4.

OreHka HEYNOBIETBOPUTEIBHO | 0aym - BBICTABISCTCS CTYIEHTY, KOTOPBIH HE 3HAeT OCHOBHOTO
cojiep KaHusl y4eOHOW MpOorpaMMbl TUCHUILTUHBI, JOMycKaeT rpyOeiie omuoK B GOpMYTUPOBKaX
0a30BBIX TOHITUH IUCUUILIMHBI ¥ BOOOIIE HE MMEET HABBIKOB PEUICHUS THIIOBBIX MPAKTUYCCKHX
3aj1au.

5. MeTonuyeckne MaTepuaJbl, onpeaesioIe NpoueIypbl OlleHUBAHUS 3HAHUIN, YMEeHNH, HABHIKOB H
(W) onbITA AESATEJIbHOCTH

Bo Bpems mpoBeaenus auddepeHUMPOBAHHOIO 3adyera OOydaromuecss MOTYT II0JIb30BaTbCs
POTrpaMMOM JUCHHUIIMHBL, a TAKKE CIPABOYHOM JINTEPATypOH, BBIUMCIUTEIbHON TEXHUKOMN.
HupdepeHnrpoBaHHBIH 3a4€T MOXKET MPOBOJUTHCS MO HTOraM TEKyIIEeH yCIIeBaeMOCTH U CHauu
3aJaHui, WK IIyTEeM OpraHU3alyy CIeHUaIbHOTO ONpOoca, MPOBOAUMOIO B YCTHOM (hopme.



