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1. ey ¥ nIaHUpPYeMble Pe3yJbTAThl 0CBOEHUS M CLHHIJIMHbI

[lenpro OCBOEHUS TUCIUTLINHBI SBISETCS POPMUPOBAHUE CISAYIONUX KOMITETSHITUH:

OIIK-4 CnocobeH mpoBOIUTH IOJ HAYYHBIM PYKOBOJCTBOM HCCJICJIOBAaHHE Ha OCHOBE
CYIIECTBYIOIIUX METOJOB B KOHKPETHOU 00J1aCTH MPOPECCHOHATBHOMN JIeITeILHOCTH.

[IK-1 CnocoGeH MpoBOAUTH HAYYHO-UCCIENOBATENIbCKHE Pa3padOTKH MO OTAEIbHBIM
paszenaM BbIOpaHHOM TEMBI.

Pesynpraramu OCBOEHUSI AMCIUIUIMHBI SBISIOTCS CIEAYIOIIME WHIUKATOPBI JOCTHXKEHUS
KOMIIETEHLIH:

HOIIK 4.1 [TpoBoauT MOKUCK ¥ 00pabOTKy HAYYHON M HAYIHO-TEXHUYECKON HHpOopMaIuu,
HEOOXOAMMOM JIJIsl PEeIICHUS UCCIIEIOBATEIbCKUX 3a]1a4

HOIIK 4.2 OueHuBaeT MOJYYCHHBIC PE3YNIbTaThl U (HOPMYIUPYET BBIBOJBI MO UTOTaM
MIPOBEICHHBIX MCCIICIOBAHUM

HIIK 1.1 IIpoBoauT paboThI Mo 00pabOTKE U aHATU3Y HAYYHO-TEXHUUYECKON HH(MOpMaIuu
Y PE3YyJbTATOB UCCIEAOBAHMI

UIIK 1.2 IToaroraBiuBaeT MiIaHbl U MPOrPaMMBbI IPOBEICHUS OTAEJIbHBIX 3TAllOB HAYYHO-
M CCJIEIOBATEIbCKOM paboThI

UIIK 1.3 [IpoBoauT OTAEIBHBIC ATAIMBI HAYYHO-UCCIIE0BATEIBCKOM pabOThI

2. 33}13‘11/1 OCBOCHHA THUCHHUIIIMHBI

— OcBoeHne METOJIOB IOCTPOEHMS M aHaJIW3a MaTeMaTHYeCKUX MOJeNed B 3amgayax
HAy4YHO-HCCIJIEI0BATENIbCKON U ONBITHO-KOHCTPYKTOPCKOM 1€ATEIbHOCTH.

— HaBbIku UCHONB30BaHUs HA MPAKTUKE MAaTEeMAaTHYECKUX MOJENCH M KOMIbIOTEPHBIX
TEXHOJOTMI JUId pELIeHUs pa3MYHBIX 3a/Jad HayyHO-HCCJIEJI0BAaTENIbCKOM U  OIBITHO-
KOHCTPYKTOPCKOM JeSITeIbHOCTH.

— HaBsbiku pabotel Ha [IDBM, 00pa®oTku 1 aHamm3a NoJy4yeHHBIX JaHHBIX

— CnocoOHOCTh aHaNM3a U BBIOOPA CPEM CYLIECTBYIOIIMX MaTEMaTUYECKHX METOJIOB,
HauOosee MNOAXOIAIIMX JUIsl PELICHUS KOHKPETHOW MpUKIAJHON 3aJaud, B TOM YHCIE C
IIPUMEHEHUEM COBPEMEHHBIX BBIUNCIUTEIBHBIX CUCTEM.

3. MecTo AUCUMIIMHBI B CTPYKTYpe 00pa3oBaTe/IbHOM MPOrpaMMbl

Jucuumnnuna otHocutes K broky 1 «/luciummna (Mogysn)».
JlucuunianHa OTHOCHTCS K 4YacTH 0oOpa3oBaTelbHON MporpaMMbl, (HOpMHUpPYyEeMOit
y4acTHUKaMU 00pa30BaTeNbHBIX OTHOIICHUH, Tpe/iaraeTcst 00yJarommMcst Ha BEIOOD.

4. Cemectp(bl) ocBOeHMS U (popMa(bl) MPOMEKYTOYHON aTTECTALMM 110 AUCHHUIINHE

Bocemoli cemectp, 3auer

5. BxoaHblie TPCGOBaHI/IH AJifA OCBOCHUSA JUCHUIIJINHBI

Z[J'ISI YCIICHIHOTO OCBOCHHUA JOUCHHUIIJIMHBI Tpe6yroTc;1 PE3YIbTAaThI O6y‘I€HH§I o
CIICAYIOIUM JUCHUTIUIMHAM: IIPOTPaMMHUPOBAHUC, YUCIICHHBIC MCTOBI.

6. SI3bIK peanuzanuun

Pyccknit

7. O0beM TUCHHUILIAHBI

OO6m1ast TpyI0€MKOCTh TUCIUIUIMHBI COCTABIISIET 2 3.€., 72 4acoB, U3 KOTOPHIX:
-Jexkuuu: 16 4.
-IPAKTUYECKNE 3aHATHSA: 32 4.



O0BeM caMoCTOATENbHON pabOTHI CTYIEHTA ONpeAeIIeH YYeOHbBIM IUTAHOM.

8. Coaep:xkaHue TUCHUILINHBI, CTPYKTYPHPOBAHHOE 110 TEMaM

Tema 1. CoBpeMeHHbIE YHCICHHBIE METOJbl MaTEMaTUYECKOTO MOJCIHPOBAHMUS.
JlocTonHCTBA M HETOCTATKH.

Tema 2. MUKpPOCKONMUYECKMH M MAaKpOCKONMMYECKUH mOaXxoJ. Merox pemeToYHbIX
ypaBHeHul bosibiimMaHa.

Tema 3. MaTemaTiueckre OCHOBBI METO/A PEIIETOUYHBIX ypaBHEeHUH bonbliMaHa.

Tema 4. Ilonyyenue kuHeTudeckoro ypaBuenust boneiimana. CBsizb ¢ ypaBHeHHeM HaBbe-
Crokca.

Tema 5. PazmepHoctu 3agauu. CTpyKTYphI pelI€ToK.

Tewma 6. Cuiibl. ICTOUHHUKOBBIE YICHBI.

Tema 7. IlocTaHOBKa HayalbHBIX M TPAHUYHBIX YCIOBUM. CXOAMMOCTh U TOYHOCTH
penieHusl.

Tema 8. BwiOop mapameTpoB mis uucieHHON peanu3anun. OOpaboTKa IMOTyYEeHHBIX
JAHHBIX.

Tema 9. Pemenue oaHOMEpHOW 3ahaud TEIUIONPOBOAHOCTU. AHAIU3 BIUSHUA
OTPEIETISIONINX TapaMETPOB.

Tema 10. Pemenue pAByMEpHOW 3aJauyd TEIUIONPOBOJAHOCTU. AHAIU3 BIUSAHUSI
OTPENIETAIOMUX TapamMeTpoB. Vcronbp30BaHne pa3TuYHbIX TUIIOB TPAHUYHBIX YCIIOBUM.

Tema 11. Pemenue ABymMEepHOW 3aJaud E€CTECTBEHHOM KOHBEKLUMU. AHAJINA3 BIUSHUS
OTPENIETAIOMUX TapamMeTpoB. Mcrionb30BaHne pa3TuYHBIX TUIIOB TPAHUYHBIX YCIIOBUM.

Tema 12. Pemenue IByMEpHOH 3aJaud CMEIIAHHOW KOHBEKUMHU. AHAIW3 BIUSHUS
OTIPENIETIAIONMIUX TapaMeTpoB. Mcronbp30BaHre pa3TuYHbIX TUIIOB TPAHUYHBIX YCIIOBUM.

9. Tekymuii KOHTPOJIb O AUCHUILINHE

Texkymuil KOHTPOJb IO AWCHUIUIMHE IPOBOJUTCSA IIyTEM KOHTPOJSA IOCEUIAEMOCTH,
BBINOJIHEHUS MHIAMBUAYAJIbHBIX 3aJJaHUH 110 KaXJ101 TeMe, U pukcupyercs B GopMe KOHTPOIbHOM
TOYKHM HE MEHEE OJTHOTO pa3a B CEMECTP.

10. HOpﬂI{OK MpPOBE€ACHUSA U KPUTEPHUHA OLCHUBAHUA HpOMe)KyTO‘IHOﬁ aTTeCTallumn

3aueT B BOCBMOM CEMECTpPE IPOBOAMTCS IYTEM CAAYM TPEX YCTHBIX BBICTYIUICHHH
CTYACHTOB (HO KaXKaA0MYy HHINBUAYAJIbHOMY 3a)1aHmo), B KOHIIC Ka)KAOT'O BBICTYIIJICHUSA CTYACHT
OTBEYAeT Ha BONpOCHl. B pe3ynbraTe ycnemHol caauu TpEX OTYETOB (BBICTYIUICHHMH) CTYACHT
IIOJIy4aeT 3a4erT.

11. YueOHO-MeTOOAMYECKOE 00eceueHne

a) DJIEKTPOHHBIN yueOHBIN KypC 0 AUCIHUILIMHE B 2JIEKTPOHHOM yHUBepcutete «Moodley
- https://moodle.tsu.ru/course/view.php?id=12636

0) OlieHOYHBIE MaTepHalibl TEKYLIET0 KOHTPOJISI M TMPOMEXKYTOYHOM aTTECTAllUU I10
JMCIHMIUTAHE.

12. Mlepeuens y4ueOHOii TUTEpPaTYphI U pecypcoB ceTu UHTEepHeT

a) OCHOBHaAa4 JIMTCpATypa:

— Kruger T., Kusumaatmaja H., Kuzmin A., Shardt O., Silva G. Viggen E.M. The Lattice
Boltzmann Method. Springer International Publishing Switzerland 2017.

—Mohamad A. A. Lattice Boltzmann Method: Springer-Verlag London Ltd., part of
Springer Nature 2019.

0) IOTMOJIHUTENbHAS JIUTepaTypa:



— Wolf-Gladrow D.A. Lattice-Gas Cellular Automata and Lattice Boltzmann Models.
Springer-Verlag Berlin Heidelberg, 2000.

— Succi S. The Lattice Boltzmann Equation for Fluid Dynamics and Beyond. Clarendon
Press. Oxford, 2001.

— Sukop M.C. Thorne Jr. D.T. Lattice Boltzmann Modeling. Springer-Verlag Berlin
Heidelberg, 2007.

B) pecypcsl cetn HTepHeT:
— Oobwepoccuiickas  Cetb Koncynprantllmoc ChopaBounasi mpaBoBasi —CUCTEMa.
http://www.consultant.ru

13. llepeyenb HHGOPMAIMOHHBIX TEXHOJIOTUH

a) JIMIIEH3UOHHOE U CBOOOIHO PACIIPOCTPAHIEMOE MPOrPaMMHOE 00ECTICUCHHE:

— Microsoft Office Standart 2013 Russian: naket nporpamm. BritogaeT npuioxenus: MS
Office Word, MS Office Excel, MS Office PowerPoint, MS Office On-eNote, MS Office
Publisher, MS Outlook, MS Office Web Apps (Word Excel MS PowerPoint Outlook);

— myOJIMYHO JocTynHble oOnaunbie TexHonoruu (Google Docs, SInaexc auck u T.11.) ;

— cpenctBa pazpabotku npuinoxennit 1 CYB/I: Microsoft Visual Studio 2015;

— Pascal ABC.NET

— Mmarematnueckuii maket: PTC Mathcad 15

— MaKeThl MaTeMaTH4ecKol u rpaduueckoil o0paborku aaHHbIx: Golden Software Grapher,
Golden Software Surfer

0) nH(MOPMAIIMOHHBIE CIIPABOYHBIC CHUCTEMBI:

— DJNEKTPOHHBIN KaTajor Hayynoiu Ooubmmoreku Ty -
http://chamo.lib.tsu.ru/search/query?locale=ru&theme=system
— DneKTpoHHas O6ubnmoreka (perozuTopuii) Ty —

http://vital.lib.tsu.ru/vital/access/manager/Index
— OBC Jlaus — http://e.lanbook.com/
— OBC Koncynbrant cryaenrta — http://www.studentlibrary.ru/
— O0pa3zoBartenbHast miardopma FOpaiit — https://urait.ru/
— OBC ZNANIUM.com - https://znanium.com/
— 3BC IPRbooks — http://www.iprbookshop.ru/

14. MaTtepua/jibHO-TEXHUYECKOe oOecreyeHue

AyauTopuu Uil NPOBEIEHUS 3aHATUH JIEKIMOHHOTO TUIIA.

Ayautopun Ui TPOBEIACHUS 3aHATHUM CEMUHApPCKOrO THMA, WHIUBUAYAIbHBIX U
TPYNIOBBIX KOHCYJIBTALUN, TEKYIIErO KOHTPOJIA U IPOMEKYTOYHOM aTTECTALINU.

[Tomernenust ais caMOCTOSTENILHONW PaOOThI, OCHAIIIEHHBIE KOMIIBIOTEPHON TEXHUKOU U
JOCTYTNIOM K ceTH VIHTepHET, B 3IIEKTPOHHYI HWH(OPMAIMOHHO-00pa30BaTENbHYIO Cpely U K
WH()OPMAIMOHHBIM CIPABOYHBIM CHCTEMaM.

15. Uupopmanus o pa3padoTuuKax

I'mbanoB Hukurta CepreeBudy, K.(p.-M.H., JOLEHT, Kadeapa TEOPETUUECKOH MeEXaHUKH
MeXaHUKO-MaTeMaTuueckoro Qgaxynsrera TI'Y
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