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1. lesab u n1aHUpyeMble Pe3yJbTAThl 0CBOCHHS IMCIHIJIHHBI

[{enpro OCBOEHUS TUCIUTLINHBI SBISETCS (OPMUPOBAHUE CISAYIOMINX KOMITCTSHITUH:

IIK-1 CnocobGeH caMOCTOSITEIBHO pelIaTh HCCIeI0BATEIbCKHE 3a7a4d B paMKax
peanu3alry HayqYHOro (Hay4YHO-TEXHUYECKOT0, MTHHOBAIMOHHOTO) MPOEKTA.

PesynpTaramm 0CBOEHUS JUCHMILUIMHBI SBISIOTCS CIEAYIONIUE UHIUKATOPHI JOCTHUKEHUS
KOMIICTCHITHI:

UIIK 1.1 TIlpoBoaut wuccienOBaHUs, HAMNpPaBICHHbIE HA PEIICHUE OTACIBHBIX
HCCIICA0BATCILCKUX 3a1a4

HIIK 1.2 Omnpenensier cnocoObl MPaKTHYECKOTO HCIOJb30BaHUS HAyYHBIX (HAy4HO-
TEXHUUYECKUX) PE3YJITATOB

HIIK 1.3 OcymiecTBiseT HACTABHUYECTBO B MPOLIECCE MPOBEACHUS HUCCIIEI0BaHUM

2. 33}13‘[“ OCBOCHHUA TUCHHUIIIMHDBI

Hayuutscs popmynupoBaTh npocthie (pru3nueckue 1 MaTeMaTHUeCKUe MOJIENIN TPOIIECCOB
(GuIBTpaIK KUAKOCTEH 1 Ta30B B PA3JIMYHBIX 110 CBOEH CTPYKTYpE Cpelax, a TaKkKe MPUMEHSTh
B HICCIIEZIOBAHUAX MaTeMaTUYECKHE U YUCICHHbIe MojienH GuibTpanronHbix Tedennit (UIIK 1.1).

Hayuuthcsi ananmu3npoBath pe3yabTaThl pacyETOB U JEJaTh BBIBOJBI 10 TPUMEHUMOCTH
c(hOpMyJIUPOBAHHBIX MaTEMaTHUYECKUX MOJIeNel K MecTopoxkaeHussM HedTu u raza (UIIK 1.2).

HayuuThcst pa3duBaTh OOJBIITYIO 32129y HA MEJIKUE MTPOCTHIC TI0/[33]Ja49H, KOTOPHIE MOKHO
MOCTaBUTH Tepel cTyaeHTaMu Miaamux kypcos (MUIIK 1.3).

3. MecTo 1ucUMILUIMHBI B CTPYKTYpe 00pa30BaTe/IbHOIl POrpaMMbl

Juctunnuaa otHocuTes K biioky 1 «/lucuurminna (Moaysn)y».
JlucuumiuHa OTHOCHTCS K 4YacTh 00pa3oBaTeNbHONW MPOrpaMMbl, (OpMUpPYEMOi
y4acTHUKaMU 00pa30BaTeNIbHBIX OTHOIICHHM, TIPeTaracTcsi 00yJaroiuMcsl Ha BEIOOD.

4. Cemectp(bl) ocBOoeHHs M opMa(bl) IPOMEKYTOUHOMH aTTECTALUM M0 JIMCHUIINHE

Bropoii cemectp, sx3ameH

5. Bxoanble TpeOoOBaHMS 1JIs1 OCBOCHHS THCUHMIIIMHBI

JUis  yCHemHOro OCBOEHHUS JAMCHUIUIMHBI TpeOYIOTCS pe3ynbTaTbl OO0y4YeHHs IO

CJICAYyIOIUM JUCHUIIIINHAM: KOMHLIOTepHBIﬁ MMPAKTUKYM [0 MEXAHUKEC C IIPUMCHCHUECM I1aKCTa
ANSYS Fluent.

6. SI3bIK peanuzanun

Pycckuit

7. O0beM TUCUUILINHBI

OO6m1ast TpyA0€MKOCTh TUCIHUIUIUHBI COCTABIISAET 6 3.€., 216 4acoB, U3 KOTOPHIX:
-JeKuun: 32 u.

-IPAKTUYECKNE 3aHATHSA: 32 4.

O06beM caMOCTOSTENLHON pabOThI CTYICHTA ONpeAeNieH Y4eOHBIM IIIaHOM.

8. Conep:xkaHue IMCHUILIMHBI, CTPYKTYPUPOBAHHOE M0 TeMaM

Tema 1. OnHodasznas ¢punbTpanus.

OcHoBHBIE TTOHATHSA OHOGA3HONU (UIBTpAIMH, 3aKOH J[apcu. 3aKOH COXpaHEHHUST MaCCHI.
[Tnockopanuanshas ¢unstpanus. @opmyna Hromon. @opmyna [Tucmena. (MIIK 1.1)

Tema 2. Meros1 KOHEUHBIX 0OBEMOB.



[TocTpoeHnne MUCKPETHBIX aHAJIOTOB OMPEENAIOMUX ypaBHEeHUH. CXeMbl JUCKPETU3aINU
1o BpemeHnu u npocrpancrsy. (UIIK 1.1, UTIK 1.3)

Tema 3. PaboTa ¢ ceTOYHBIMHU T€HEpATOPAMH.

Co3nanue pa3InyHbIX TUIIOB CETOK, ONPEIEICHIE HAaYaJIbHBIX U TPAHUYHBIX YCIOBUHN 1JIs
pasnbIx obnacteit cerku. (MIIK 1.1)

Tema 4. Co3ganue mporpaMMHOTO KOJIa IS 3371a4 TeOpUH (DUITBTPAITUH.

Coznanue KOMIBIOTEPHBIX MTPOrpaMM Ha si3bike C++, co37aHKe U UCII0JIb30BaHUE KIacCOB
AIIEMEHTOB U Y3JIOB PAaCYETHOM CETKH, a TAaKXKe KJlacca caMoil CEeTKH, 00pabOTKa U MCIIOJIb30BaHHE
JaHHBIX U3 (aiIoB, CO3IaHHBIX B ceTOUHBIX reHeparopax. (MUIIK 1.1, UTIK 1.3)

Tewma 5. Meroasl pemenust CJIAY.

Mertoapl MPOTOHKH, BEPXHEH pellakcaliuy, moxydeHue u ananus pesynbraTtoB. (MIIK 1.1,
NIIK 1.2)

Tewma 6. JIByxdaznas GpunbTparmms.

OcHoBHbIE TIOHATUS MHOTOGazHoW (unbTparmu. O600mEnHbI 3akoH Jlapcu. 3akoH
COXpaHEHUs Macchl Uil Kaxaol u3 ¢as. [IpeobGpasoBaHue ypaBHEHUU MpPH HCIIOJIB30BAHUU
IMPES cxewmsr aiist iuckpernsanuu o Bpemenn. (MIIK 1.1, UTIK 1.3)

Tema 7. @unbTpanys B cpeiax ¢ ABOWHOM MTOPUCTOCTHIO.

PaznoBugHOCTH MyCTOT B MOPUCTHIX cpefax. OCHOBHBIE TOHSTHS, MUCIOIb3yEeMble MPHU
OMKMCAHUU TEUCHHUI B TPEIIMHOBATBHIX Cpelax. 3aKOH COXPAHEHMS MacChl B Cpelax C JBOMHOMN
nopuctocthio. (UITK 1.1)

9. Tekymuii KOHTPOJIb MO TUCHUILIUHE

Texymuii KOHTPOJIb IO JUCUUIUIMHE IPOBOAUTCS IyTEM KOHTPOJISI IOCEIAaEMOCTH,
IPOBEPKM M 3aIUThl KOMIIBIOTEPHBIX MPOrpaMM, HAIIMCAHHBIX CTYAEHTaMHU, U (UKCUPYETCS B
(dopMe KOHTPOJBHOW TOYKM HE MEHee OJHOro pasza B cemecTp. [lpum mposepke mnporpamm
OLICHUBAIOTCSI HAaBBIKM MCIIOJB30BaHMs YHCIEHHBIX METOAOB JUIS DELICHUs 3a/lad TEOpuu
¢unbrpanuu (UIIK 1.1), ymenue cryneHTa npoaHaau3upoBaTh noigyueHHble pe3yiabTaTsl (MITK
1.2), a Taxoke MOHUMAaHKE CTYIEHTOM CTPYKTYpBl 1 OCHOBHBIX 3TanoB pemenus 3anad (UIIK 1.3).

10. HOpﬂI{OK MPOBCACHUSA U KPUTCPUHU OLICHUBAHUSA l'[pOMC)KyTO‘lHOifI aTTeCTallumn

Ok3ameH Bo Bropom cemecTpe MpoBOAMTCS B IMUCBMEHHOH (opMe mo Ouseram.
DK3aMeHaIlMOHHBIN OMIeT cocTOUT U3 AByX yacteil. [IponomkuTtenbHOCTh Sk3aMeHa 1,5 gaca.
IIprMepHBIii IepeueHb TEOPETUUECKUX BOIIPOCOB:

1. OcHOBHBIE IOHSTHS TEOPUHU (DUITHTPAITUH.

2. 3akoH [lapcu. 3akOH COXpaHEHUS MaCCHI.

3. YpaBuenus ogHodazHol ¢punbTpanuy. HagansHble ¥ TpaHUYHbBIC YCIOBHSL.

4. HUcnonp3oBaHME METO/la KOHEYHBIX OOBEMOB MJIs pelIeHUs 3ajaud oAHO(da3HOU
buIbTpAIIUN HECKUMAEMON KUIKOCTH.

5. [InockopanuansHas QrIbTpalis HEC)KUMAEMON KUIKOCTH.

6. ®opmyna J(romrou. YUET CKBaXKHH MPU YUCICHHOM MOJICITUPOBAHUH.

7. TloHSTHST HACHIIIEHHOCTH, OTHOCUTENHHOUW (ha3oBOW mpoHUIaeMocTu. KammspHoe
naienne. O600mEHHBIN 3aK0oH [Japcn.

8. Hcnonp3oBaHne MeToqa KOHTPOJIHHOTO O0BEMA JJIsl pemieHHs 3aaadyd JABYyX(a3HOi
buIIbTpauy.

9. Ilpeobpa3oBanus ypaBHEHWH nByxdaszHoW QuubTparun s npumeHeHuss IMPES
cxembl. E€ orpannyenus, HeA0CTaTKU U MPEUMYLIECTBA.

10. Ucnonme30BaHne MeToa KOHTPOIBHOTO 00héMa 1 IMPES cxembr i1 pemeHus 3a1aqu
nByX(a3zHOW QUIBTpALIUH.

11. TpemnHoOBaTHIE ¥ TPEIIMHOBATO-TIOPUCTHIE CPEIBI.

12. YpaBHeHUS HEPA3PBIBHOCTH TSl TPEIIMHOBATO-TIOPUCTOMN CPEIbI.



[Ipn otBere Ha AaHHBIE BOMPOCHI OIEHUBAETCS MOHMMAHHUE CTYACHTOM OCHOBHBIX
MaTEeMaTHYECKUX MOJee Teopuu (UIBTPAIMU U METOJIOB PEIICHUS YPAaBHEHUW B YaCTHBIX
MIPOU3BOIHBIX, OMHUCHIBAIOIIUX TeueHus B mopucthix cpeaax (UIIK 1.1), ymenue ctyaenTa nenarb
BBIBOJBI OTHOCHUTEIBHO NPUMEHMMOCTH CQOPMYJIMPOBAHHBIX MATEMaTHYECKUX MOJENeH K
MectopoxacHusM Hedtu u raza (UIIK 1.2), a Taxke moHUMaHUE CTPYKTYPbl H OCHOBHBIX TaIlOB
pemenus 3aga4d Teopun ¢ustparun (U1K 1.3).

Pe3yJIBTaTbI 9K3aMcCHa OIIPCACIIAOTCA OLICHKaMH «OTIIMYHO», «XOopoHio»,
«YOOBJIETBOPHUTECIBHOY», KHCYAOBJICTBOPHUTCIBHO).

OneHka «OTJIIMYHO» CTaBUTCA B TOM Cllyyae, €ClIMd CTYAEHT JEMOHCTpUpPYeT
c(opMHpPOBAaHHBIE, CUCTEMAaTHUECKUE 3HAHUSI OCHOBHBIX MOHSATHIA M 33/1a4 TEOPUU (PUIBTPALHH.
«XO0po10» - CTYACHT JEMOHCTPUPYET c(hOPMUPOBAHHBIE, HO COJEpKAIUE OTAEIbHbIE IPOOEIbI
3HAHUS OCHOBHBIX IMOHATUH M 3a7ay TeOpUu (UIbTpanuu. «YJIOBIETBOPUTEIBHO» - CTYIEHT
JIEMOHCTPHUPYET 00LIMEe, HO HE CTPYKTYPHUPOBAaHHbIE 3HAHHSI OCHOBHBIX MOHATHH U 33aJja4 TEOPUU
bunbTpanuu.

O1eHKa «HEYAO0BIETBOPUTEIILHO» CTABUTCS B TOM CIIy4yae, €CIM CTYJIEHT IEMOHCTPUPYET
yacTHbIE, (hparMEeHTapHbIE, HECTPYKTYPUPOBAHHbIEC 3HAHUSI OCHOBHBIX MOHSTUN U 3a/1a4 TEOpUU
¢buibTpanum, 1100 3HaHUS MOJIHOCTBIO OTCYTCTBYIOT.

11. YyeOHO-MeTOAMYECKOE 00ecIIeueHHue

a) DJIEKTPOHHBIN yueOHBIN KypC 10 AUCIHUILIMHE B 3JIEKTPOHHOM yHUBepcuteTe « Moodley
- https://moodle.tsu.ru/course/view.php?id=12928

6) OI_IeHOIIHBIe MaTepHrajibl TCKYHICIO KOHTPOJIA H HpOMe)KyTOHHOﬁ arrecraiumuu 110
ITUCILUILIINHE.

B) IInan MNPAaKTUICCKUX 3aHATHH 110 AJUCLHUITIIINHE.

12. Mlepeuyens y4yeOHOii TuTEpaTyphl U pecypcoB ceTu UHTepHeT

a) OCHOBHas JTUTepaTypa:

1. JleontseB H.E. OcnoBel Teopuu ¢punbtpanuu. M.: MAKC Ilpecc. 2017. 88 c.

2. bacauer K.C., JImutpueB H.M., Kaneckas P.J[., MakcumoB B.M. Ilomzemnas
ruapomexanuka. M., Mxesck: MHCT. koM. uccnen. 2019. 488 c.

3. bopxoBuu C.1O., ITyensuukoB M.B., Konecoa C.b. Ilomzemnasi rugpomMexaHuka.
Wxesck: U3n. nentp «Yamyptckuit yausepcuter». 2017. 176 c.

0) IOTIOJIHUTEIbHAS JIUTEPATYpa:

1. Mamuucrosa E.W., MamuncroBa A.U., HaceipoB .. OcHoBbI Teopun (uiabTpanuu
xuakoctu B iacre. Tromens: M3, nentp BUK TioMm[HT'Y. 2013. 32 c.

2. Kymrranosa I'.I'., OBunnnukoB M.H. [loagzemnas runpomexanuka. Kazans: U31. Kazan.
(ITpuBomxk.) penep. yuus. 2010. 67 c.

3. Manunos B.JI. BapualiuoHHBIN NPUHIMI HAUMEHBUIEN CKOPOCTU PAcCESHUs SHEPTrUu
npu GUIbTpAIMK KUJIKOCTEH B MOPUCTON cpene U ero mpuioxeHus. M. [u np.]: UHCT. koM.
uccnen. 2003. 107 c.

B) pecypchl cetn VIHTEpHeT:

— http://e-science.sources.ru/ — mopray eCTeCTBEHHBIX HayK

— http://www.coursera.org/ — caiiT 00y4aroImux KypcoB BeIyIIUX By30B MHpa
— https://ocw.mit.edu/index.htm — caliT OTKPBITBIX OHJIAWH-KYPCOB

13. llepeyenb HHPOPMALMOHHBIX TEXHOJIOTHIA

a) JIMIIEH3UOHHOE U CBOOOJIHO PACTIPOCTPAHSIEMOE MPOTPAMMHOE 00ECTICUCHHE:



* oneparinoHHbIe cucteMbl: Microsoft Windows 7
* cpenctBa pa3padotku npunoxenuit u CYBJl: Microsoft Visual Studio 2015

* TaKeThl MAaTEMAaTHYECKOU U rpadudeckoit 00padoTku nanueix: Golden Software Grapher,
Golden Software Surfer

¢ IMIAKCThI JJIA pEIICHUS 3aJa4 BBIYHCIIUTEILHOMN TUAPOAUHAMUKU: Gmsh

0) UH(POPMAIIMOHHBIE CIIPABOYHBIC CUCTEMBI:

— DNEeKTPOHHBIN KaTaJjor Hayunoi Ooubimorexu Ty —
http://chamo.lib.tsu.ru/search/query?locale=ru&theme=system
— DNeKTpOHHAast 6ubnuoreka (peno3uTopuii) Ty —

http://vital.lib.tsu.ru/vital/access/manager/Index
— OBC Jlaus — http://e.lanbook.com/
— O6pasoBatenbHas miardopma FOpaiit — https://urait.ru/
— OBC ZNANIUM.com — https://znanium.com/
— OBC IPRbooks — http://www.iprbookshop.ru/

14. MaTtepua/jibHO-TeXHUYECKOe o0ecreyeHue

NuTepakTuBHBINA HAbOp (H0cka Smart ¢ mpoekTopoM, 3KkpaH u npoekrop EPSON)
13 KommbrorepoB

15. Uudopmanusi o pazpadboTunkax

Juie lennc Onerosudy, K.(.-M.H., Kaenpa TEOPETUIECKON MEXaHUKH, JTOLICHT
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