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1. IEJIM ¥ 3AJJAYM JUCHMUILINHBI

Hemn: dopmupoBanue y oOydaromuxcsi 3HAHUW B COCTABICHUHM MAaTEMaTHYECKUX MOJIEei
JTUHAMHYECKHX CHCTEM W METOJOB HX 00pabOTKHM € HCIONb30BAaHHUEM KOMIIBIOTEPHBIX
TEXHOJIOTHM.

3agaun:

— pa3BUTHE B IpoIecce 00yUYeHUsI TBOPUYECKOTO MBIIIUICHHS, HEOOXOIUMOTO ISl peIIeHUs
HayLIHI:IX, HpI/IKJ'Ia,Z[HBIX nu I/IH)KeHepHO-TeXHI/I‘-IeCKI/IX 3a1a4 C HpI/IMeHeHI/IeM
BBIYHMCIIUTEIILHON TEXHUKH U CHEIUATN3UPOBAHHBIX MPOTPAMMHBIX MPOJAYKTOB, a TAKKe
HAaBBIKOB U YMEHUs B IPUMEHECHUH 3HAHUMN JUIsI KOHKPETHBIX YCIIOBUM;

— W3YYCHHE COBPEMCHHBIX KOMITBIOTEPHBIX CHCTEM MOJICJIUPOBAHMS, METOJIOB UX
HCITOJIH30BaHUS, U3yUYEHUE COBPEMEHHBIX MPOTPAMMHBIX CPEACTB, JJIS MPOSKTUPOBAHUS
TEXHUYECKUX 0OBEKTOB U MOJCITUPOBAHMS UX (DYHKIIMOHHUPOBAHHUS;

— W3YyYCHHE 3aKOHOB W YpPAaBHECHHM, OMHUCHIBAIOIIMX PA3IHYHbIE (PU3HUYECKUE TIPOIECCHI,
COCTaBJICHME MaTEeMaTWYeCKHX MoOJeNeil M aHaliu3 pe3ylbTaToB pa3pabOTaHHBIX
MOJIEJIEH.

2. MECTO JUCHMIIJIMHBI B CTPYKTYPE OIIOII BO

VYuebnas qucuuruaa b1.B.02 MoaenupoBanre MynbTU(U3NYHBIX TPOIIECCOB OTHOCUTCSA K
yacTu bioka 1 o6pa3oBaTeapHOM MporpaMMbl, GOPMHUPYEMON ydaCTHUKaMHU 00pa30BaTeIbHBIX
OTHOUIEHHUH.

Jlig n3ydyenust TaHHOM y4eOHOM TUCIUILIMHBI HEOOXOIMMBbI 3HAHUSI, YMEHHSI U HAaBbIKH,
dopmupyemsbie npenmecTByomumu aucuurmuHamu: [IEPEUMCIIATD JUCHUTIINHBIL.

[Tepeuens mocneAyOMUX YI€OHBIX JUCIUTLINH, JUISI KOTOPBIX HEOOXOIUMBI 3HAHUS, YMEHUS U
HaBBIKH, POpMUpPyEeMbIe JTaHHON y4eOHOM TUCIUTLTHHOM:

- b2.0.03(IT) «Texunomnoruueckas (MPOSKTHO-TEXHOIOTHYECKAsI) TPAKTHUKAY,

- b52.0.01(I1n) «IIpennumuomMHas mpaKTUKa.

3. TPEBOBAHMUS K PE3YJIBTATAM OCBOEHUA JTUCHUITJIMHBI

[Iponiecc ocBoeHMs AMCHUILUIMHBI HAPaBiIeH Ha (GOPMUPOBAHKE CIEAYIOUINX KOMIIETEHIIUN B
cootBercTBUU ¢ ®PI'OC BO u OII BO no nanpasnenuto noarorosku 01.04.02 Ipuxiagnas
MaTeMaTHKa U HH(POpMATHKA:

[IK-1 CriocobeH npoBOIUTh HAYYHO-HCCIEI0BATEIBCKIE U OMBITHO-KOHCTPYKTOPCKUE pabOThI
IIPU UCCIIEI0BAHUH CaMOCTOSATENIBHBIX TEM U 110 TEMAaTUKE OpraHU3alnY;

[TK-2 CriocoOeH oCyIIeCTBISITh HAYYHOE PYKOBOJICTBO B COOTBETCTBYIOIICH 00JIaCTH 3HAHUIA;
[1K-4 Crioco6eH ocymecTBIsATh ACITEIBHOCTD, HAITPABICHHYIO Ha PEIICHUE 3a/1a4
AHAJTUTHYECKOTO XapaKTepa, MPearoaraloliuxX BHIOOp 1 MHOT000pa3ne akTyallbHBIX CIIOCOOO0B
peleHus 3a1au.

B pe3ynbraTe 0CBOCHUS TUCIUILTUHBI O0YYAIONIHICS JOIKEH
3HATH:
— METOMABI U CPEICTBAa KOMIBIOTEPHOT'O MOJICIIMPOBAHUS U MPOCKTUPOBAHUS TEXHHUYECKUX
CHCTEM M (PU3HUYECKUX TPOIIECCOB;
- (byHI[aMeHTaJ’IbHLIe 3aKOHbI W YpPAaBHCHHUA JUHAMWUKH, KHHCMATHUKU U OCHOBHBIX
(bU3HYECKUX 3aKOHOB.
YMETh:



— COCTaBJISITb MaT€MaTUYCCKUEC MOACIIN COCTOAHUA TEeXHUYECKOM CUCTEMBI U (1)I/I3I/I‘-IGCKI/IX
nporieccoB B BuAC nuddepeHInaiIbHbIX WIH aIreOpandecKuX ypaBHEHUH;

— TpPUMEHSTH MOJNYyYCHHbIE 3HAHUS TNPU AHAIM3E TEXHUYECKUX OOBEKTOB (hHU3MUYECKHX
SABJICHUH, (OPMHPOBATH CTPYKTYpHBIE MOJAEIH OOBEKTOB, BBINOJHATH OLICHKU
napaMeTpOB MEXaHUYECKON CHCTEMBI;

— 3(QEKTUBHO TNPHUMEHSATh THUIOBbIE NPOTPaMMHBIC MPOAYKTHI, OPUEHTHPOBAHHBIC Ha
PCHICHUC HAYUYHBIX, IPOCKTHBIX U TCXHOJOTMYCCKUX 3aaa.

BJIAJICTh:

— HaBBbIKaMH CO34aHU MO,Z[GJIGI‘;I TEXHNYCCKUX O6’beKTOB C UCIIOJIB30BAHUEM CUCTEM
ABTOMATHU3UPOBAHHOTO MMPOCKTHPOBAHMS;

— HaBBIKAMH PEIICHUS] HAYYHO-TIPUKIIAIHBIX 3a7a4.



4. COAEP)KAHUE U CTPYKTYPA JTUCIUIIJINHbI

O0BeM IUCIUIIIMHEL COCTABIAET 5 3a4eTHRIX €., 180 Jac.

dopma IpOMEKYTOUHON aTTECTAllMU: 3a4eT C OL[EHKOU, KypcoBasi paboTa.

4.1. Copep:xanue TUCUMILIIMHBI, CTPYKTYPHPOBAHHOE 10 TeMaM, ¢ YKa3aHMeM BH/I0B
YueOHBIX 3aHAATHI U OTBEICHHOI0 HA HUX KOJIHYeCTBA AaKAIeMUYECKUX YACOB

Pasnen mucummineel / Tema Cewm. Bunbl yaeOHO# paGoThI DopMbl
KonraktHas paboTa CaMoCT. | TEKyILIEero
IperoaBaTess ¢ pabota | KOHTPOIS;
00yJaromuMuCs DopMbI
Jlexuuu | Jla6. IIpaxr. MPOMEXKYT.
3aHATHUS | 3aHATHA aTTeCTaluu
Tema 1. TeopeTnueckas 6a3a 3 4 4 3amura
MYJIbTA(GHU3NIECKOTO MOICTHUPOBAHUS nmaboparop-
HOW pabOTHI.
Tema 2. CuctemMbl KOMIIBIOTEPHOTO 3 4 8 3amura
MOJICIIUPOBaHMS. MeTo I KOHEUHBIX nadopaTop-
9JIECMEHTOB B HHXXCHEPHBIX pacyerax. HOW pabOTHI.
Tema 3. MogpenupoBanue MyJIbTUPHU3UYHBIX | 3 52 100 3amura
MPOIIECCOB B PA3JIMYHBIX 00JIACTSIX. nabopaTop-
HOH paboTHI.
Ouenka
pe3yIbTaToOB
KOHTPOJIbHOU
paboTHI.
Hroro (3 cemectp): 60 112 3ad4.c OIl.,
Kypc.pa0.

4.2. I1;1an BHeayIMTOPHOM CaMOCTOSITEIbHON PadoThI 00y4arouXcs M0 JUCIHUIITHHE

Pasnen mucummineel / Tema CamocTosTenbHas paboTa 00yJaroImuXxcst Ornenounoe | YuebHo-
Bun camocr. Cpokn 3arpatsl CPenCTBO METOIIYECKOe
paboThl BEITIOJTHEHHSI | BPEMEHH obecrnieuenne
caMoCT. paboThI
Tema 1 N3yuenue 2 Hexenun 4 OcHoBHas:
y4eOHOH, [1...5].
Hay4YHOH U JlononHutensHa
METOUYCCKOM s [1...4].
JUTEPaTyPHI C
MPUBJICYCHIEM
3JIEKTPOHHBIX
CPEnCTB
“HpOpMAITUH.

ITonroroska k
3aHATHIO.




Tema 2 N3yuenune 2 "Henmenu 8 OcHOBHas:
y4aeOHOH, [1...5].

Hay4YHOU U JlomonHuTEIbHA
METOINIECKOM s [1...4].
JUTEPATYPHI C
MPUBJICYCHIEM
IIEKTPOHHBIX
Cpe/CTB
uH(OpMaLH.
IToaroToBka k
3aHATHIO.

Tema 3 N3yuenue 11 negens 100 OcHoBHas:
y4eOHOH, [1...5].
Hay4YHOU U JlomonHuTENIbHA
METOINIECKOH st [1...4].
JUTEPATYPHI C
MPUBJICYCHIEM
3JIEKTPOHHBIX
CPEnCTB
uHpOpMaLH.
IToaroToBka k
3aHATHIO.

OO01m1asi TPYAOEMKOCTh CAMOCTOSITEIBHOM paboTHI (Jac.) 112

W3 HuX ¢ UCII0Ib30BaHHEM QJICKTPOHHOI'O 06yquI/m nu
JUCTAaHIITMOHHBIX 06pa30BaTeHLHLIX TEXHOJIOTUI (qac.)

4.3. Conep:xanue yueOHOro Mmarepuaja

Tema 1. Teopernueckas 6a3a MmyJabTH(PU3MUECKOT0 MOIEJTUPOBAHMS.

OcHOBHBIE TOHSTHUS U ONpeaeneHus. TeopeMbl TEOPEeTHUECKON (PU3UKU ONMUCHIBAIOIIHE
pa3IMYHBbIE SIBICHUS OKPYXKAIOLIEr0 MHUPA.

Tema 2. CucreMbl KOMIBHTEPHOr0 MOJeJHMPOBaHHMsA. MeToJ KOHEYHBIX 3JIeMEHTOB B
HHKEHEPHBIX pacyerax.

[Tonsatuss o CAE-cucremax. O630p mporpamMm u 00JacTh MPUMEHEHUS B HMH)KEHEPHOU
nesaTenbHOCTH. OCHOBHBIE IOHATHUS M CYIIHOCTh METOAA KOHEUHBIX 3J1eMEHTOB. [IoHsTHE ceTkn
U €€ Pa3HOBUIHOCTH.

Tema 3. MoaesupoBanne MyJdbTH(PU3HYHBIX MPOIECCOB B PA3JIUYHBIX 00J1aCTAX.

Ananuz mopenu. Buael uccnenoanuii. Haznauenne marepuana. 3ajaHue TPaHUYHBIX

ycioBuii. Pabora ¢ ceTkoi. AHanu3 u 06paboTKa pe3yabTaToOB MOACIUPOBAHUS.

4.3.1. IlepeyeHb CeMHHAPCKHUX, NPAKTHYECKUX 3aHATHI U J1a00PaTOPHBIX padoT

Tema 3ansTus Bcero wacoB | OrieHOYHBIE CpeNCTBA dopmupyembie
KOMIETEHITHH
Tema 1. 4 3ammuTa 1abopaTopHOH IK-1, TIK-2, TIK-4
JlabopaTopHnas pabora 1. paboThI B popmMe YCTHOTO
[TocTpoeHue u oLieHKa HU3MUECKOH WH/IUBUIYaTEHOTO
MOJICTIH. co0eceToBaHusL.
Tema 2. 4 3amuTa 1abopaTopHOH IK-1, T1K-2, TTK-4
JlabopaTopnas paborta 2. paboThI B popmMe yCTHOTO
BrusiHME mapaMeTpoB CETKH Ha WH/IUBUIYaTEHOTO
PE3yIBTATHI MOICITUPOBAHHSL. cobecetoBaHusL.




Tema 3.
JlaGoparopnas pabdota 3.
MopenupoBaHHe Tporecca KaBUTAIUH.
IToaroroBka pacueTHo# MojeNH,
MIPOBEJICHUE MCCIIEOBaHUs U 00paboTKa
Pe3yIBTATOB MOJICITUPOBAHHSL.

3ammura J1abopaTopHOH
paboTeI B (hopMe YCTHOTO
WHIIUBH/YaIbHOTO
cobecemoBaHus.

I1K-1, I1K-2, ITK-4

Tewma 3.
JlaboparopHnas pabora 4.
MoenupoBaHue TUAPABIMICCKOTO yaapa B
THIPABIMYECKON CHCTEME.
[ToaroroBka pacueTHOI MozeH,
MIPOBEICHUE UCCIICAOBAHMS U 00paboTKa
pe3yIbTaTOB MOJCITUPOBAHUSI.

3ammurTa JlabopaTopHOU
paboTsl B popme ycTHOTO
WHIUBHYaIbHOTO
cobece1oBaHusL.

Konrponbnas padora Nel.

I1K-1, I1K-2, ITK-4

Tema 3.
JlaGoparopnas pabdota 5.
MoaenrpoBaHue CONPSKEHHOTO
TEIUI000MEHA TIPH BEIHYKIEHHOM TEUCHUU
JKUJKOCTH B TPpyOe.
IToaroroBka pacueTHo# MO/ENH,
MIPOBEJICHUE MCCIIEOBaHUs U 00paboTKa
pe3yJIbTaTOB MOJICTHPOBAHUSI.

3amuTa tabopaTopHOn
paboTeI B (hopMe YCTHOTO
HWHIWBUIYaIbHOTO
cobecemoBaHus.

TIK-1, [IK-2, TIK-4

Tema 3.
JlaboparopHas pabora 6.
MonenupoBaHue padoThI
THIPOAKKYyMYJIATOPA.
[ToaroroBka pacueTHOI MozemH,
MIPOBEJICHUE MCCIIETOBaHUS U 00paboTKa
Pe3yIBTATOB MOJICITUPOBAHHSL.

3amuTa mabopaTopHOU
paboTsl B popme ycTHOTO
WHJIMBHYaJIbHOTO
cobecen0BaHUs.

TIK-1, [IK-2, TIK-4

Tewma 3.
JlaGoparopnas padota 7.
MonenupoBaHue pabOThI 0OPATHOTO
KJIaraHa B TUAPOCUCTEME.
IToaroroBka pacueTHo# Moj€eNH,
MIPOBEICHUE UCCIICAOBAHMS U 00paboTKa
pe3yIBTATOB MOJICITHPOBAHUSI.

3ammurTa 1abopaTopHOH
paboTsl B hopMe YCTHOTO
WHIIUBHYaIbHOTO
cobecemoBaHus.

I1K-1, I1K-2, ITK-4

Tema 3.
JlaboparopHras pabora 8.
MonenupoBaHue pabOTHI CEPACIHOTO
KJIaITaHa.
[ToaroroBka pacueTHO MozenH,
MIPOBEJICHUE MCCIIETOBaHUs U 00paboTKa
Pe3yIBTATOB MOJICITHPOBAHHSL.

3ammTa 1abopaTopHOH
paboTsl B popme ycTHOTO
WHIIUBHYaJIEHOTO
cobece0BaHUs.

TIK-1, [IK-2, TIK-4

Tewma 3.
JlaGoparopnas pabota 9.
MoaenrpoBanue BO3ACHCTBUS MOTOKA
BO3lyXa Ha KOHCTPYKIIMIO KPhIIa caMoJieTa
(6adrumr).
[ToaroroBka pacueTHoO MozenHy,
MIPOBEICHUE UCCIICAOBAHMS U 00paboTKa
pe3yIbTATOB MOJICITHPOBAHUSI.

3ammuTa J1abopaTopHOH
paboTsl B hopMe YCTHOTO
WHIIUBHYaIbHOTO
cobecemoBaHusl.

I1K-1, I1K-2, ITK-4

Tema 3.
Jlaboparopnas pabora 10.
MonenupoBaHue BO3ICHCTBHS MOTOKA
BO3/yXa Ha KOHCTPYKIIHIO BETPSHOTO
reHeparopa.
IToaroroBka pacueTHo# MojeNH,
MIPOBEJICHUE MCCIIeNOBaHUs U 00paboTKa
Pe3yIBTATOB MOJICITUPOBAHHSL.

3amuTa tabopaTopHOn
paboTsl B popme ycTHOTO
WHIUBHYaJIEHOTO
cobeceoBaHUs.

KonTponbHast padorta Ne2.

TIK-1, [IK-2, TIK-4




Tema 3. 4 3ammura J1abopaTopHOU IK-1, TIK-2, TIK-4
JlaGoparopnas padota 11. paboTeI B (hopMe YCTHOTO
MopaenupoBaHHue pacIpOCTPaHEHHUS WHAWBUIYaIbHOTO
YAapHO# BOJHBI OT B3pbIBa (BO3AYIIHAS cobece10BaHMA.
cpena).
IToaroroBka pacueTHo# MO/IENH,
MIPOBE/ICHUE UCCIICAOBAHMS U 00paboTKa
pe3yJIbTATOB MOJICITUPOBAHUSI.
Tema 3. 4 3amuTa tabopaTopHOn IK-1, T1K-2, TIK-4
JlabopaTopHnas padota 12. paboTel B popmMe yCTHOTO
MopenupoBaHHe pacpOCTPaHEHUS WH/IUBUYaTEHOTO
yIIApPHO BOJIHBI OT B3pbIBa ((KUIKAS cobeceroBaHUsI.
cpena).
IToaroroBka pacueTHo# MO/IENH,
MIPOBEJICHUE MCCIIETOBaHUs U 00paboTKa
Pe3yIBTATOB MOJICITMPOBAHHSL.
Tema 3. 4 3ammura J1abopaTopHOU IK-1, TIK-2, TIK-4
JlaGoparopnas padota 13. paboTel B hopMe YCTHOTO
MopenupoBaHHe CTOIKHOBEHHS ITyJIH C WHIWBUIYaIbHOTO
TBEPJIBIM TEIIOM. cobecemoBaHusl.
[ToaroroBka pacueTHOI MozemH,
MIPOBE/ICHUE UCCIICAOBAHMS U 00paboTKa
pe3yIbTaTOB MOJICITUPOBAHUSI.
Tema 3. 4 3amuTa 1abopaTopHOn IK-1, T1K-2, TIK-4
JlabopaTopHnas padota 14. paboTel B popmMe yCTHOTO
MonenupoBaHue TeII000MeHa WH/IUBUYaTEHOTO
mporieccopa. cobecemoBaHus.
[ToaroroBka pacdeTHOW MOAEIH, KonTponbHast padorta Ne3.
MIPOBEJICHUE MCCIIEOBaHUs U 00paboTKa
Pe3yIBTATOB MOJICIUPOBAHHSL.
Tema 3. 4 3ammuTa J1abopaTopHOU IK-1, TIK-2, TIK-4
JlaGoparopnas pabota 15. paboTeI B (hopMe YCTHOTO
MopenupoBaHHe pacIpOCTPaHEHHUS TEIUIa B WH/IWBUIYaIbHOTO
JIETATN U3TOTOBIICHHOMN W3 Pa3InIHBIX cobeceroBaHusl.
MaTepHAIIOB.
[MoaroroBka pacueTHOI MozemH,
MIPOBE/ICHUE UCCIICAOBAHMS U 00paboTKa
pe3yJIbTATOB MOJICTHPOBAHUSI.

4.3.2. IlepedyeHb TeM (BONMPOCOB), BLIHOCMMbIX HA CAMOCTOSITE/IbHOE M3Yy4YeHHe CTyIeHTaMu

B PAMKAaX CaMOCTOSAITeJIbHOH padoThI

Tema 3amanue dopMmupyemsbie
KOMIIETCHIINN
Tema 1 OCHOBHBIE TIOHATHS U OTIPEACIICHUS. TIK-1, IIK-2, ITK-
TeopeMsl TeopeTndeckoil puznku 4
OIKCHIBAIONINEC PA3ITUYHBIC STBICHUS
OKPYIKAIOIIEro MHpa.
Tema 2 TTonstust o CAE-cucremax. TIK-1, TIK-2, TTK-
OCHOBHBIC TOHATHS U CYIIHOCTh METOIA 4
KOHCYHBIX DJICMCHTOB.
[lonsTHE CeTKU U e¢ Pa3HOBHIHOCTH.
OCHOBHBIE TallBl pacyeTa 1o METOLy
KOHEYHBIX JIEMEHTOB.
Tema 3 Awnanus monenu. Buabl ucciaenoBaHuii. TIK-1, IIK-2, ITK-
Haznauenue matepuana. 3ananue rpaHudHbIx | 4
ycioBuit. PaboTa ¢ ceTkoit. AHanu3 u
00paboTKa pe3yabTaTOB MOJICITUPOBAHUSI.




4.4. MeTonnueckne yKa3aHusl N0 OPraHU3AIUHA CAMOCTOSTEIbHOI padoThl CTY1CHTOB

CamocrosiTenbHast paboTa CTYACHTOB BceX (JOPM U BHJIOB OOyUCHUS SBISETCS OJHUM H3
00s13aTeIbHBIX BHIOB 00pa30BaTEeIIbHON JEATEILHOCTH, 00CCIICUHBAIOICH PeaTU3aIHI0
TpeboBanuii denepanbHBIX TOCYIAPCTBEHHBIX CTaHAAPTOB BhICIIEro obpazoBanus. CormacHO
TpeOOBaHUSM HOPMATHUBHBIX JOKYMEHTOB CaMOCTOSITENIbHAsA paboTa CTYIEHTOB SIBIISIETCS
00s13aTeNbHBIM KOMIIOHEHTOM 00pa30BaTEeILHOTO MPOIIeCcca, TaK KaK OHa 00eCTIeYnBacT
3aKperyIeHHe MMOy4aeMbIX Ha JICKIIMOHHBIX 3aHATUSAX 3HAHUM IMyTeM MPHOOPETEHUs HaBbIKOB
OCMBICJICHUS U PACIIUPEHUS UX COACPKAHMS, HABBIKOB PEIICHHS aKTYaIbHBIX MPOOIEM
dbopmupoBaHHs OOIIEKYIBTYPHBIX U TPOPECCHOHATBHBIX KOMIIETEHITUN, HAyYHO-
HCCJIEIOBATEILCKOM IeATEeIHbHOCTH, TIOJATOTOBKU K CEMHHApaM, TabOpaToOpHBIM padoTaM, caade
3a4eTOB U HK3aMeHOB. CaMocTosTeNbHAs paboTa CTYACHTOB IPEICTaBIIsIET CO00 COBOKYMHOCTh
ayJUTOPHBIX ¥ BHEAYAUTOPHBIX 3aHATHI U paboT. CamocTosATenpHas paboTa B paMKax
00pa30BaTeNbHOTO MpoIiecca B By3€ PelaeT CAeAYIONIUe 3a0a4u:

— 3aKpeIUICHUE U PacUIMpeHne 3HAaHUHN, YMEHHH, MOJYICHHBIX CTyJEHTaMH1 BO BPEMS
ayJIUTOPHBIX U BHEAYAUTOPHBIX 3aHATHI, IPEeBpallleHNE UX B CTEPEOTUIIBI YMCTBEHHOU U
bu3HYECKOI 1eATeTHbHOCTH;

— IpuoOpeTeHe JOMOIHUTEIbHBIX 3HAHUN 1 HaBBIKOB MO JUCIHUILIMHAM YYEOHOrO IUIaHa;
— ¢opMUpOBaHUE U PA3BUTHE 3HAHHUI U HABBIKOB, CBS3aHHBIX C HAYYHO-HUCCIIEI0BATEIbCKON
JEeSITEIbHOCTBIO;

— pa3BUTHE OPHEHTAIIMU M YCTAHOBKHM HAa KAUECTBEHHOE OCBOCHUE 00pa30oBaTeIbHOM
IPOrpaMMBl;

— pa3BUTHE HaBBIKOB CAMOOPTaHU3AIINY;

— (¢opMUPOBAHNE CAMOCTOSTEIbHOCTH MBIILJIEHUS, CIIOCOOHOCTH K CaMOPa3BUTHIO,
CaMOCOBEPILICHCTBOBAHHUIO ¥ CAMOPEATN3alliu;

— BBIPaOOTKA HaBBIKOB d(P(HEKTUBHOM CaMOCTOATEILHON PO EeCCHOHATTEHON TEOPETUYECKOH,
NPaKTUYECKON U yueOHO-UCCIIEI0BATENBCKOM EATETbHOCTH.

IMoaroroBka Kk JaGopaTopHomy 3aHATHIO. [ToaroToBKa K 1a00paTOpHOMY 3aHATHUIO
BKITIOUAET CIEAYIONIUE JIEMEHTHI CAMOCTOSTENILHON IeATeIbHOCTH: YeTKOE TPEICTABICHUE
LU U 33]1a4 €ro IPOBECHUS; BbIJIEJICHHE HAaBBIKOB YMCTBEHHOM, aHaTUTHYECKOM, Hay4dHOI
NESTENIbHOCTH, KOTOPBIE CTAHYT PE3yJIbTAaTOM MpelCTosIIel paboThl. BripaboTka HaBBIKOB
OCYIIIECTBIISIETCS C MIOMOIIBIO MOTY4YEeHUs HOBOM HH(OpManuu 00 n3ydaeMbIX Mpoleccax U ¢
MOMOIIBIO 3HAHUS O TOM, B KAKOW CTENEHU B IAaHHOE BPEMSI CTYJCHT BIIaJIeeT METOIaMHU
HCCJIEIOBATEIbCKOM 1eATEeNbHOCTH, KOTOPHIMU OH CTaHET I0JIb30BaThCs Ha J1a0OpaTOPHOM
3anaTud. [lonroroska k 1abopaTopHOMY 3aHATHIO HEpEeIKo TpeOyeT noadopa Marepuania,
JTAHHBIX U CIIEHUANbHBIX HCTOYHUKOB, C KOTOPBIMH MPEACTOUT yueOHas paboTa. CTyaeHTbI
JOJIKHBI IOMa TIOJITOTOBUTH K 3aHATHIO 3—4 npumepa GOpMYIUPOBKU TEMbI UCCIIECAOBAHNUS,
MPEJICTABICHHOIO B MOHOTpausX, HAYYHBIX CTaThsX, OTUETaX. 3aTeM OHH CaMOCTOSITEIbHO
OCYIIECTBIISFOT MMOMCK COOTBETCTBYIOIIUX HCTOYHUKOB, OTPEICIISIOT aKTYaIbHOCTh
KOHKPETHOT'O UCCIIEIOBAHMS MPOLIECCOB U SIBICHUMN, BBIIEISIOT OCHOBHBIE CIIOCOOBI
JI0KA3aTeNbCTBA ABTOPAMHU HAYYHBIX Pa0OT IIEHHOCTH TOTO, YeM OHU 3aHUMAIOTCs. B xoxe
camoro Jab0opaTopHOro 3aHATHUS CTYACHTHI CHauaia MpeACTaBisioT HallIeCHHbIE MU BapUAHThI
(GOpPMYITUPOBKH aKTyaTbHOCTU UCCIICIOBAHMS, 00CYKIAIOT UX U 0OOCHOBBIBAIOT CBOE MHEHHUE O
HaWIy4llleM BapuaHTte. Bpemst Ha moAroToBKY K J1a00paTOPHOMY 3aHSATHUIO [0 HOpMAaTUBaM
cocrapisgeT He MeHee 0,2 Jaca.

IMoaroroBka k 3a4etry. CamocTOSTEIbHAS MOArOTOBKA K 3a4ETy J0JKHA
OCYIIECTBIISITHCS B TEUCHHE BCEro cemecTpa. [[oAroToBKa BKITIOYAET CISYIOUTNE ISHCTBUS:
NepeyuTaTh BCE JIEKIUH, a TAK)KE MaTepUallbl, KOTOPbIE TOTOBUIIUCH K CEMUHAPCKUM U
MPAKTUYECKUM 3aHSITHIM B TEUYCHHE CEMECTPa, COOTHECTH 3Ty MH(DOPMAIIHIO ¢ BOIIPOCAMH,
KOTOpBIE JJaHbl K 3a4eTy, €ClId HH(OPMAaLUU HEAOCTATOYHO, OTBETHI HAXOAT B IPEIIOKEHHON
npernoaaBareneM IuTeparype. PekomenayeTcs nenaTh KpaTkue 3amucy. Bpems Ha MOATOTOBKY K
3a4eTy 110 HOPMAaTHBaM COCTAaBIIIET HE MEeHee 4 4acoB.



IMoaroroBka K 3k3amMeny. CaMoCTOSTENIbHAS TOATOTOBKA K SK3aMEHY CXO0XKa C
MOATOTOBKOM K 3a4eTy, 0COOCHHO ecnu oH nuddeperiupoBanabii. Ho 00bemM yue6HOTO
Matcpuaia, KOTOpBIﬁ HYXHO BOCCTAHOBUTH B MMaMATHU K 3K3aMCHY, BHOBb OCMBICJIUTH U MOHATD,
3HAYUTENIbHO OO0JIbIIIE, TOATOMY TpeOyeTcs 00JIbIle BPEMEHU U YMCTBEHHBIX ycuiuil. Baxxno
c(hopMHUPOBATH LIETOCTHOE MPEICTABICHIE O COACPKAHUU OTBETA Ha KaXKIbIii BOIIPOC, UTO
IpeJoiaraeT 3HaHUE Pa3HbIX HAYYHBIX TPAKTOBOK CYIIHOCTH TOTO MJIM MHOTO SIBICHUS,
mporecca, yMeHHe pacKpbIBaTh (DaKTOPBI, OMPEACTSIONINE UX TPOTHBOPEYUBOCTh, 3HAHUE HMEH
YYEHBIX, H3YYaBIINX 00Cyx)aaemMyro mpodiemy. Heooxoaumo Takyke mpuBecTH HH(OPMAITUIO O
MaTepHaIax SMIUPUYECKUX UCCIIEIOBAHUM, YTO YKA3bIBACT HA BCECTOPOHHIOKO IIOATOTOBKY
CTYJEHTa K 3k3aMeHy. BpeMms Ha MOATroTOBKY K 9K3aMEHY [0 HOPMAaTHBAaM COCTaBIIseT 36 4acoB
JUTsE 0aKaIaBpoB.

B ®BI'OY BO «MI'Y» opranuzamus caMOCTOATEIbHON paboThl CTYJCHTOB
pernamenTupyercs [lonoxkeHueM o caMoCTOsITEIbHON paboTe CTYJACHTOB, IPHUHATHIM Y YEHBIM
coserom UI'Y 22 urons 2012 r.

5. VYEBHO-METOJIAYECKOE 1 HTH®OPMALIMOHHOE OBECITEYEHUE
T CHATIIAHBI

a) OCHOBHas JIuTepaTypa:

1. ITepcoBa, M. I'. MeToasl KOHEYHOZJIEMEHTHOTO aHam3a: yuyeoHoe mocodue / M. T'. Tlepcoa,
1O0. T'. Conogeitunk. — 2-e u3a. — HoBocubupck: HI'TY, 2017. — 204 c. — ISBN 978-5-7782-
3374-4. — Tekct: anekTpoHHbI // JlaHb: 35eKTpOHHO-OMOMMOTEUHass cuctema. — URL:
https://e.lanbook.com/book/118457 (mata oOpamenus: 05.04.2022). — Pexum poctyma: ans
aBTOpU3. MOJIb30BATEIICH.

2. ®enoposa H.H. OchnoBsl pabotsr B ANSYS 17 / H.H. ®enoposa, C.A. Bansrep, M.H.
Hannnos, FO.B. 3axaposa. - Mocksa: JIMK Ilpecc, 2017. - 210 c. - ISBN 978-5-97060-425-0. -
URL: https://ibooks.ru/bookshelf/364374/reading (mara oOpamenus: 03.05.2022). - Tekcr:
3JIEKTPOHHBIMN.

3. OxoneunukoB, A. C. [IpouyHOCTHBIE M AUHAMUUYECKUE PAcU€Thl B IIPOrPAMMHOM KOMILIEKCE
ANSYS WORKBENCH: yue6noe mocobue / A. C. Okoneunukos, C. JI., ®. I'.. — Mocksa:
MAU, 2021. — 101 c. — ISBN 978-5-4316-0805-6. — Texkct: anekTpoHHbI // JlaHb:
3JeKTpOoHHO-OMOmoTeyHass cucrema. — URL:  https://e.lanbook.com/book/207485 (mara
obpamienus: 03.05.2022). — Pexxum foctyma: it aBTOPU3. MOJIb30BaTEICH.

4. Kpacaukos, I'. E. MogenupoBanne (pu3nyeckux MPOILECCOB C HMCIOJIB30BAaHHEM IaKeTa
comsol Multiphysics: yue6noe nocodue / I'. E. Kpacuukos, O. B. Haropuos, H. B. CrapocTtus.
— MockBa: HUAY MUOU, 2012. — 184 c. — ISBN 978-5-7262-1688-1. — Tekcr:
AIIEKTPOHHBIN /! Jlans: 3IIEKTPOHHO-OMOIMOTeUHAs cucTema. — URL:
https://e.lanbook.com/book/75844 (nmata oOpamenus: 05.04.2022). — Pexum nocryma: mis
aBTOPU3. II0JI30BATEIICH.

5. Marematudeckoe MOACIUpPOBaHUE (PUIMKO-XUMHUECKHX TporieccoB B cpeae Comsol
Multiphysics 5.2 : yue6Hoe nocobue / A. B. Koanenko, A. M. Y3nenona, M. X. Yprenos, B. B.
Huxonenko. — Cankt-IlerepOypr: Jlanp, 2022. — 228 ¢. — ISBN 978-5-8114-2512-9. —
Tekct: osnexTpoHHblii //  JlaHb:  aneKkTpoHHO-OMOmmoteynas  cuctema. —  URL:
https://e.lanbook.com/book/209906 (mara oOpamenus: 05.04.2022). — Pexum goctyna: s
aBTOPU3. IIOJI30BATEIICH.

0) JONOJIHHUTENbHAS IUTEpATypa:

1. Makapos, E. I'. MeToa KOHEUHBIX 3JIEMEHTOB B MMPOYHOCTHBIX pacuérax: ydyeOHOe mocodue /
E. I'. MakapoB. — Cankrt-Ilerepoypr: BI'TY "Boeamex" um. JI.®d. Ycrunosa, 2017. — 136 c.



— ISBN 978-5-906920-49-2. — Tekct: aneKTpoHHBIH // JlaHb: 37IeKTPOHHO-OMOIHOTEUHAsS
cucreMa. — URL: https://e.lanbook.com/book/121830 (mara oOpamenus: 05.04.2022). —
Pexxum noctyma: s aBTOpPU3. I0JIb30BATENICH.

2. banmmkoBa, M. A. Kommiexkc ANSYS: aHanmu3 ycCTOWYMBOCTH KOHCTPYKIMH: y4eOHOE
nocobue / U. A. banmmkoBa, M. A. Jleran, K. A. MarseeB. — HoBocubupck: HI'TVY, 2017. —
66 c. — ISBN 978-5-7782-3383-6. — TekcT: anekTpoHHbIH // JIaHb: 371eKTpOHHO-0MOIMOTeYHAs
cuctema. — URL: https://e.lanbook.com/book/118128 (mara oOpamenus: 03.05.2022). —
Pexxum goctymna: ajisi aBTOpU3. MOJb30BATEIICH.

3. bepennees, H. H. Meronsl pemeHus 3aa4y ycTaiocTd B nakere ansys workbench: yueGHo-
meroandeckoe nmocooue / H. H. bepenneeB. — 2-e usn., ucnp. u gon. — Hwwkuanit HoBropon:
HHI'Y um. H. W. Jlo6aueBckoro, 2020. — 73 ¢. — TeKcT: 31eKTpoHHBI // JIaHb: 37eKTpOHHO-
ouOmmoteuynas cucrtema. — URL: https://e.lanbook.com/book/191900 (mata oOpareHus:
03.05.2022). — Pexum noctyna: Ajis aBTOPU3. M10JIb30BATEIEH.

4. Pemenue TUOOBBIX 3aJady pacueTa 3JEMEHTOB KOHCTPYKIUH C UCHOJIb30BAaHUEM CHCTEMBI
KOHEYHO-3JIeMeHTHOro mozenupoBanus ANSYS: ydyeOHoe mocobue / cocraButenu II. H.
Pynosckuii, T. A. CuraukoBa. — Koctpoma: KI'Y um. H.A. Hekpacona, 2021. — 68 c. —
Tekct:  osnexTpoHHblii //  JlaHb:  aneKkTpoHHO-OMOmmoreynas  cuctema. —  URL:
https://e.lanbook.com/book/176321 (mara obOpamenus: 03.05.2022). — Pexum goctyna: s
aBTOPU3. IIOJI30BATEIICH.

B) 0a3bl JaHHBIX, HH(POPMAITMOHHO-CIIPABOYHBIC M IOMCKOBBIE CUCTEMBI:

1. URL: https://www.ansys.com

2. URL: https://www.comsol.ru

3. URL: http://www.3dcontentcentral.com

4. URL: https://grabcad.com

5. URL: https://vmasshtabe.ru

6. URL: https:// www.youtube.com/c/caeexpert/playlists

7. Enunoe okHO K oOpa3oBarenbHbIM pecypcam - URL: https://window.edu.ru (nara oOpareHus:
04.05.2022).

8. OTkpsrITOE 0OpazoBanue - URL: https:// https://openedu.ru/ (nata o6pamenus: 04.05.2022).

6. MATEPUAJIBHO-TEXHUYECKOE OBECIIEYEHHUE JUCHUIIJIMHBI

6.1. YueOHo-12a00paTOpHOE 000pyaI0BaHUE

6.2. IlporpammHoe obecneuyeHue

Microsoft Windows 10; Office O365; ANSYS; Comsol Multiphysics.

7. OHEHOYHBIE MATEPHUAJIBI VIS TEKYIIEI'O KOHTPOJISA U
MMPOMEXYTOYHOM ATTECTAIIMA

7.1. OneHo4YHbIe CPEACTBA TEKYILIero KOHTPOJIs

Bup xonTpons Kontponupyembie TeMbl Kontponupyemoie
KOMIIETCHIINN
KonTtponsrHas pabora Nel Tema Ne3 T1K-1, TIK-2, TIK-4
KonTpoasrHas pabora Ne2 Tema No3 T1K-1, TIK-2, TIK-4
KonTpoanrHas padorta Ne3 Tema No3 TIK-1, TIK-2, TIK-4




[IpumMepbl OLIEHOYHBIX CPEICTB TEKYLIEro KOHTPOJIA

1. JIeMOHCTpallMOHHBIN BapUaHT KOHTPOJIBHOM paboThl Nel.

Jns  3agaHHOM  Moaenu TpyOOIpoBOJA CMOJIETUPOBATh TUAPABIMYECKUNA  yrap.
BEINOMHUTE BU3yaM3alMIO MpoLEcca, MOCTPOUTh IOJISA PACIpEelelICHUus JaBICHHUS M BEKTOPa
CKOpPOCTEM B  HCcIeAyeMoW  ruapocucreMe (mapaMeTpbl  THIPOCUCTEMBI  3aJAl0TCs
MIPETo/1aBaTeieM).

2. JIeMOHCTpaIlMOHHBIA BapUaHT KOHTPOJIbHON paboThl No2.

JIns 3amaHHOM MOJENM MA4YTOBOM AHTEHHBI PAJAMOCBA3M CMOAEIUPOBATH IPOLIECC
BO3JECHCTBUSI TOPHIBOB BETPA HA CUJIOBBIE DJIEMEHTHI KOHCTPYKIIMU. BBITIOTHUTD BU3Yyaau3aluio
npoiiecca, MOCTPOUTH MOJSl pacHpeAesieHUs] HalpsKEHUsS B KOHCTPYKIIMM MAayThl, TOCTPOUTH
BEKTOpa CKOPOCTEH W JMHUU TOKa (mapameTpbl MAuTOBOW AaHTCHHBI PAJUOCBI3W 3aTAI0TCS
IpenoaaBaTeieM).

3. JleMOHCTpaiMOHHBIN BapuaHT KOHTPOJIBHON paboThl Ne3.

JIist 3aaHHOM MOJIEM pajauaTopa CMOACIUPOBATH Mporecc Temooomena. [logoOpars
ONTUMAJbHBIE pa3Mepbl PELIETKH, JIJIS MOBBILICHUS TEIIOOTAA4YH. BBIMOIHUTE BU3YyaTU3aLNIO
mpoiiecca, MOCTPOUTH TOJS pachpenesieHuss TeMIlepaTyphl, (MapaMeTpbl paauaTopa 3adar0TCs
IpenoaaBaTeieM).

7.2. OnleHOYHBIE CPeACTBA ISl IPOMEKYTOYHON aTTecTaluu
Cnucok BONPOCOB AJIsl IPOMEKYTOUHOM aTTeCTAlUM:

1. YcnoBus 1moxo0us sIBIIEHMUIA.

2. Metoauka MOAETUPOBaHMSI, OCHOBHBIE JTAIlbI.

3. Ilonsarue CAE-cucremsl.

4. MeTo 1 KOHEUHEIX DJICMEHTOB.

5. TUIIBI CETOK U MX OCOOEHHOCTH.

6. TUnbl rpaHUYHBIX YCIOBHM.

7. OCOOEHHOCTH CTAIlMOHAPHOW M HECTAIMOHAPHON MTOCTAaHOBKH 33/1aUH.
8. Turbl AMHAMUYECKUX MEPECTPANBAEMBIX CETOK.

9. Tunbel TMHAMUYECKUX 30H ¥ UX OCOOEHHOCTH.

10. Croco0®I 3amanus ABMKEHNS JUHAMUYECKUX 30H.

11. [TpuHIUIT UTEPALIMOHHOTO MOAX0/1A.

12. YpaBHEHuE TEMIONPOBOAHOCTH.

13. OcHOBHBIE YpaBHEHHS TEOPUU YIIPYTOCTH.

14. YcnoBusi COBMECTHOM aeopMariuu.

15. OcHOBHBIE YpaBHEHUS TEOPUU TEPMOYIPYTOCTH.

16. YpaBHeHHE THAPOIUHAMUKH.

17. BotHOBO€E ypaBHEHHUE )11 3BYKOBBIX BOJIH B BO3JIyXE.
18. BonHOBOE ypaBHEHHUE /17151 3BYKOBBIX BOJH B KHUJIKOCTH.



Tunosoii BapuaHT (IpUMep) 3aJaHNsI HA KYPCOBYIO padoTy:

C wucnonp3oBanue nporpammHoro mnpoaykra ANSYS CFD npoectH NpOYHOCTHOM
pacueT 3J€MEHTOB KOHCTPYKIMM KpbLIa (CTUHIEPBl M HEPBIOPHI) MOJ JECHCTBUEM IEPEMEHHON
Harpy3Ku B Ipoliecce 00TeKaHus Kpblia.

Pabora nomkHa comepkarh CIeIYIOIINEe MaTEPUATIBI:

- BBEJCHWE;

- MOJeNb UCCIIEAYEMOT0 00BEKTa;

- pe3ynbTaThl pacuera a’dpOJWHAMUYECKHX XapaKTepUCTUK (Tpaduky, BU3yalu3alus

mpolecca 00TeKaHus Kpblia);

- pe3ynbTaThl pacyera MPOYHOCTU JJIEMEHTOB Kpblla (KapTUHBI pacHpeeieHUs

Harpy3kH B CHJIOBBIX 3JIEMEHTaxX KpbUIa, BU3yanu3anus 6adTunra);

- 3aKIIOYCHHE;

- CIIMCOK HCIIOJb3YEMOMU JIUTEPATYPHI.

IIpuMepbl OLEHOYHBIX CPEICTB I MPOMEKYTOYHOM aTTeCTAllUM:

®eaepanbHOe rocyIapcTBeHHOE 0I01KeTHOEe 00pa3oBaTeIbHOE YUpeKIeHHe
BbICIIETr0 00pa30BaHUs
«MPpKyTCKHil TOCY1aPCTBEHHbINH YHHBEPCHUTET»

(PI'BOY BO «HI'Y»)

HMHcTUTYT MaTEMATHKH M HH(POPMALMOHHBIX TEXHOJIOT Ui

Hamnpasnenue: [Ipukinagnas MareMaTuka 1 ”HGOpPMATHKA
[Mpoduns: «MaremMaTudeckoe MOICTUPOBAHUEY
Jucuumnnuza: MoaenupoBaHue MyJbTU(U3NYHBIX IPOLIECCOB

YTBepkaaw

3aBenyroumii kagenpoit

MaTeMaTH4ecKOro aHaIn3a

u nudepeHnaNbHbIX YpaBHEHHH
M.B. ®dananees

3K3AMEHAIIMOHHBIN BUJIET Ne 1

1. Tumbl ceTok U UX 0COOEHHOCTH
2. VYpaBHEHHE TEIUIONPOBOJHOCTH.
3. IlpakTuueckoe 3a1aHUE:
[TocTponTth MOAETH TEXHUYECKOTO 0OBEKTA U MTPOU3BECTH aHAIH3 C YI€TOM BO3/ICHCTBUS
Harpy3ku (THN 00BEKTa UCCIAEAOBAHMS, B HATPY>KCHHS 3aJal0TCS PETIOaBaTEIeM ).

PazpaboTtunk: Bumekos Opuit denopoBud, cTapmmii npenoaBaTeb



