Mporpamma ancumnnnHbl "KoMnbioTepHbI NpakTukyM no mexaHuke"; 01.04.03 "MexaHwvka n matemartnyeckoe MmogenvposaHue”.

MUHWCTEPCTBO HAYKW U BbICLWETO OEPA30BAHUA POCCUNCKOW ©EOEPALIMN
PepnepanbHoe rocysapcTBeHHOEe aBTOHOMHOe 06pa3oBaTenbHOe y4pexaeHne Bbiclero obpasoBaHus
"KaszaHckui (MpuBonxckuin) goenepanbHbIi yHusepcuTet”

NHcTutyT MaTematnku n mexanukn um. H.W. Nobauesckoro

YTBEPXOAHKO

MpopekTop no obpasoBaTtenbHOW aesTenbHocTn KDY
npocp. Taropckun O.A.

o 20 T.

Mporpamma gUCUMNAUHLI
KoMNbOTEPHbIA NPaKTUKYM MO MEXaHUKE

HanpasneHue nogrotoeku: 01.04.03 - MexaHvka n MaTeMaTn4yeckoe MoaenvpoBaHme
Mpodhunb noarotosku: MexaHvka TBEpPAOro AeOPMUPYEMOro Tena

Keanudpmkaums BbINyCcKHMKA: MArucTp

dopma oby4eHus: o4Hoe

S13bIk 06y4eHNs: pycckuii
oo Havana obyyeHns no obpasoBatenbHoi nporpamMme: 2016

KETPOHHBH
B_EPCHTET

AHATTAMECKAR CrCTEMA KPY

BAE
il YHH

AR 5 AN LM O



Mporpamma ancumnnnHbl "KoMnbioTepHbI NpakTukyM no mexaHuke"; 01.04.03 "MexaHwvka n matemartnyeckoe MmogenvposaHue”.

CopepxaHue

1. MNepeyeHb NnaHMpyeMbix pesynbTaToB 00y4eHWs No AMCUMUMIMHE (MOAY0), COOTHECEHHBIX C MNaHUPyEMbIMIA
pesynbtatamm ocsoeHms OlNMOI BO

2. MecTto gucumnnuxbl (mogyns) B cTpykType OIMOI BO

3. Obbem oncumnnnHbl (MOJJ,yJ'ISI) B 3a4€THbIX eOnHMUAax C yka3daHneM Konmyectsa 4acoB, BblAeNNIeHHbIX HA KOHTakKTHYHO
paboTy obyyatowmxcs ¢ npenogasatenem (Mo BuoamM y4ebHbIX 3aHATUI) 1 HA CaMOCTOSITeNbHYO paboTy 0byHaroWwmnxcs

4. CopepxaHue OMcuMnInHbl (MOayns), CTPYKTYpUpPOBaHHOE Mo TeMaMm (pa3fenam) ¢ ykasaHueM OTBeAEHHOro Ha HIX
KONMYeCTBa aKa4eMN4ecknx YacoB 1 BULOB yHeOHbIX 3aHSATUM

4.1. CTpyKTypa 1 TEMATNYECKMIA NMNaH KOHTAKTHOW 1 CAMOCTOSITENBHOM paboThl MO AUCLMNANHE (MOAYIIO)
4.2. ConepxaHue oMcuMnanHbl (Moayns)

5. NepeyeHb y4ebHO-MeToAMYECKOro 0BecrneyeHmnst AN CaMOCTOSTENbHOM paboTbl 0byyarowmxes no AUCLUUNInHe
(Momynio)

6. POHA OLEHOYHbIX CPEACTB NO AUCUMNIMHE (MOLOYHO)
7. MNepeyeHb nutepatypbl, HEO6XOANMOW A1 OCBOEHWS LMCLUMNAMHBI (MOAYNS)

8. MepeyeHb pecypcoB NHPOPMALIMOHHO-TENEKOMMYHUKALIMOHHOW ceTh "IHTepHeT", He0bX0ANMbIX AJ1s1 OCBOEHUS
ANCUUNAnHBI (MOayns)

9. MeTonmyeckue ykasaHusi ons oby4arowmnxcs no 0CBOEHWIO JUCUMIIHBI (MOZYNS)

10. MNMepeyeHb MHAOPMALMOHHBIX TEXHONMOTWIA, UCMOMNb3YEMbIX NPY OCYWECTBNEHM 06pasoBaTeNnbHOro npouecca no
OMCUMNIVHE (MOAYNio), BKNloYas NepeyeHb NporpaMMHOro obecrnedeHns n MHOPMALIMOHHbBIX CMPaBOYHbIX CUCTEM (NpK
HeobX04MMOCTHN)

11. OnncaHue maTepuanbHO-TeXHUYecko 6a3bl, He0BX0AMMOI ANs ocylecTBNeHNs 0bpa3oBaTeNbHOro npoLecca no
OMcumnnanmHe (MoLynto)

12. Cpe,EI,CTBa agantaunm npenonaBaHnua oUCUNNNNHDI (MO,EI,yJ'I;I) K I'IOTpeéHOCTFIM 06yqa|ou4v|xc;| MHBanNnOoB 1 nny, C
orpaHn4eHHbIMM BO3MOXHOCTAMN 300p0BbA

13. MNpunoxeHne Ne1. doHA OLEHOYHbIX CPEaCTB
14. MpunoxeHue Ne2. MNepeyeHb nTepaTypbl, HEOHXOAMMON NS OCBOEHWS OUCLIMMNWHBI (MOLYNS)

15. MpunoxeHue Ne3. NepeyveHb NHPOPMALIMOHHBIX TEXHONOMNIA, UCMOMNb3YEMbIX OS5I OCBOEHUS OUCLMIMIMHBI (MOSYy”Ns),
BK/I0YAS NepeyeHb NPOrpaMMHOro obecneyeHms N MHEOOPMALIMOHHBIX CMPaBOYHBIX CUCTEM
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Mporpamma ancumnnnHbl "KoMnbioTepHbI NpakTukyM no mexaHuke"; 01.04.03 "MexaHwvka n matemartnyeckoe MmogenvposaHue”.

Mporpammy nucuunnnHel paspaboTan(a)(vn) 3asenyownii kagoenpoi, a.H. (LoueHt) CyntaHos J1.Y. (Kadenpa
TEOPETMYECKON MeEXaHUKI, OTAENeHe MexaHnkm), Lenar.Sultanov@kpfu.ru ; accucreHt, 6.c. ®axpytauHos J1.P.
(Kagpenpa TeopeTnyeckon MexaHuky, otaeneHme mexaHunku), LRFahrutdinov@kpfu.ru

1. MepeyeHb NNaHMpyeMbIX pe3ynbTaToB 06yyeHUs No QUCLUNINHE (MOOYNI0), COOTHECEHHbIX C MIaHUPYEeMbIMU
pe3ynbtatamm ocsoeHus OMOn BO

Obyuqarowumitcsi, OCBOVBLWNIA AUCLUNAUHY (MOOY/b), LOMXEH obnafaTth CneayowmnmMy KOMNEeTEHUUAMU:

LWndop PaclumndppoBka
KOMMeTeHLuun npuobpeTaeMor KOMNETEHLUN
OK-2 rOTOBHOCTbIO AECTBOBATb B HECTAHAAPTHBIX CUTYaLMAX, HECTW COLMANBbHYIO 1
3TUYECKYIO OTBETCTBEHHOCTb 3a MPUHSATLIE pelleHns
OK-3 FOTOBHOCTbIO K CamMopassuTunio, camopeannaaumm, MCNonb30BaHMIO TBOPYECKOro
noTeHumana
OrK-1 CNOCOBHOCTbIO HAX04MTb, (POPMYNMPOBATb U PeLaTh akTyabHble 1 3HAYNMbIE

npobnembl oyHAAMEHTaNbHOM U MPUKNAaHOM MaTeMaTnKm

OriK-2 CNocobHOCTbIO co3aaBaTh U UccnenoBaTb HOBble MaTeMaTnyeckne Mooenu B
ECTECTBEHHbIX HayKax

OriK-3 FOTOBHOCTbIO CAMOCTOATENbHO CO34aBaTh NPUKNaaHble MPorpaMMHble CpeacTsa Ha
OCHOBE COBPEMEHHbBIX MHHDOPMALMOHHBIX TEXHOMOMNIA N CETEBbLIX PECYPCOB

MK-1 CNOCOBHOCTbIO K UHTEHCUBHOWA Hay‘-IHO-MCCﬂeﬂOBaTeﬂbCKOVI neAaTenbHOCTUN

MK-11 CMOCOBHOCTBIO 1 NPEeaPacnonOXEHHOCTbIO K MPOCBETUTENBHOM 1 BOCINTATENbHOM
.0eATeNbHOCTU, TOTOBHOCTb NMponaraHaonpoBatb U Nonynapu3npoBatb Hay4Hble
lpocTuXxeHuns" />

MnK-12 CMOCOBHOCTbIO K NMPOBEAEHNIO METOANYECKMX U SKCNEPTHBIX paboT B obnactu
MaTemaTtukm

MnK-2 CMOCOBHOCTBIO K OpraHn3aLmmn Hay4HO-UCCNenoBaTENbCKIX U
Hay4YHO-NPOVN3BOLCTBEHHBIX PAbOT, K YNPaBNEHWIO HayYHbIM KONNEKTUBOM

MK-3 CMOCOBHOCTbIO Ny6NNYHO NPEnCcTaBUTb COOCTBEHHbIE HOBbIE Hay4Hble peaybTaThl

MNK-4 CMOCOBHOCTBIO K MPUMEHEHWIO METOLLOB MAaTEMATUHECKOrO 1 anrOpUTMUYECKOrO

MOLEeNMpoBaHNA Npu peweHnn TeopeTnyecknx n npuknanHblx 3anad

MK-5 CMOCOBHOCTbIO K TBOPYECKOMY NPVMEHEHMIO, PasBUTUIO 1 peannaauum
MaTeMaTn4yecKm CNOXHbIX anropUTMOB B COBPEMEHHbIX NMPOrpaMMHbIX KOMMIEKCax

MNK-6 CMOCOBHOCTbIO K COBCTBEHHOMY BUAEHWIO NPVKNALHOrO acrnekTa B CTPOrux
MaTeMaTn4ecKrx oOpPMynMpoBKax

MnK-7 CNOCOBHOCTbIO K MPUMEHEHUIO METOLOB MATEMATUYECKOr0 1 anropUTMUYECKOro
MOOENMPOBaHMSA NPU aHanMse 3KOHOMUYECKMX U coumanbHbIX NpoLeccos, 3anay
Br3Heca, MHAHCOBO 1 aKkTyapHO MaTeMaTukm

nK-9 CMOCOBHOCTbIO pa3nnyHbIM 06pa3oM NPEACTaBNATb Y afanTUPOBaTh
MaTeMaTn4yeCcKmne 3HaHNs C Y4ETOM YPOBHS ayomtopum”

O6y4atoluniics, OCBOVBLINIA OUCLMUMAMHY (MOOYNb):
JonxeH 3HaTb:

obnacTb NPUMEHeHNs NpVKNagHblX 3a4ay;
npuHUMnbl paboTsl MMM,

JlonxeH ymeThb:
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Mporpamma ancumnnnHbl "KoMnbioTepHbI NpakTukyM no mexaHuke"; 01.04.03 "MexaHwvka n matemartnyeckoe MmogenvposaHue”.

doopMynMpoBaTh NOCTAHOBKY 3a4a4u;

pewarb 3agadvy;

aHanuanpoBaTtb pe3ynbTarhbl, MOyYEHHbIE B XO4€ PEWeHNs 3aaaqn.

IlonxeH BnageTb:

naketamu NpuKnagHbiX NporpamM 4ns KOMMbIOTEPHOIO MOAENUPOBAHNS 3a4a4K.
JlonxeH BeMOHCTpMpPoBaTh CNOCOBHOCTL Y FTOTOBHOCTb:

NPUMEHSITb NONyYeHHble 3HAHUS Ha NpPakTUKe

2. Mecto aucuunnuHbl (Moayns) B cTpyktype OMOIM BO

HaHHas gncuunnuHa (Moaynb) BkAoYeHa B pasgen "B1.5.6 JucumnnnHbl (Mogynn)" OCHOBHOM NpodecCuoHanbHom
obpaszoBatenbHoii nporpammel 01.04.03 "MexaHuka 1 MatemaTtnyeckoe mogennposaHue (MexaHuka TBepLoro
LedopMupyemoro Tena)" n oTHocuTcs K 6a3oBol (06LWenpoeccnoHanbHOM) YacTu.

OcBaunBaetcs Ha 1, 2 Kypcax B 2, 3 cemecTpax.

3. O6bem gucumnanHbI (MOAYNs) B 3a4eTHbIX eAMHMLaX C YKa3aHMeM KONMYecTBa YacoB, BblaeNIeHHbIX Ha
KOHTaKTHYI0 paboTy oby4yaloLmuxcs ¢ npenopasaresnem (Mo BMAaM yuyeOHbIX 3aHATUI) U HA CaMOCTOSATE/IbHYIO
paboTy obyuatoLmxcs

O6was TpynoeMKOoCTb ANCLMMNHBI COCTaBASIeT 5 3a4eTHbIX(ble) eanHuL(bl) Ha 180 yaca(os).

KoHTakTHasi paboTa - 64 yaca(os), B TOM 4yucne nekuum - 0 yaca(os), npakTnyeckne 3aHatus - 0 yaca(os), nabopatopHblie
paboTbl - 64 Yaca(oB), KOHTPOSNb caMoCcTosiTENbHOM paboThbl - 0 Yaca(o.).

CamocrTositenbHas pabota - 116 Yaca(os).
KoHTponb (3a4éT / ak3aMmeH) - 0 yaca(os).
dopma NPOMEXYTOHHOrO KOHTPONS ANCUUMNMUHBI: 3a4€T BO 2 CEMECTPE; 3a4€eT C OLEHKOM B 3 cemecTpe.

4. CopepXxaHue auCUUNNUHbI (MOAYNSA), CTPYKTYpUpPOBaHHOE MO TeMaMm (pa3nenam) ¢ yKkasaHMeM OTBeAEeHHOro Ha
HUX KONUYeCTBa aKkaaeMU4ecknx 4acoB U BUAOB y4ebHbIX 3aHATUN

4.1 CTpyKTypa U TeMaTU4eCKUi nnaH KOHTaKTHON U CaMOCTOATENbHOM paboThbl NO AUCLUNINHE (MOAYIIO)

Bugabl n yachbl
KOHTaKTHOW paboThbl,

Pa3penbl oucuvnivnHbl / NX TPyA0EeMKOCTb CamocTtosiTenbHas
N moayns Cemectp (B yacax) pa6ota
MpakTnueckune/laboparopHble
Jlexumu 3aHATUS paboTbl

Tema 1. Ansys. BeegneHue.
1. [Ctpyktypa CAE-nHTepderica (MeHto 2 0 0 2 2
YTUAWUT, FaBHOE MEHIO).

Tema 2. MonenvpoBaHue reoMeTpun.

2. |lMocTpoeHme moaenu "cHKU3y BeBepX". 2 0 0 2 2
3. [Tema 3. MoBepxHoOCTN. 2 0 0 2 4
4. [Tema 4. O6bembl. 2 0 0 2 4
5. TeM%S. lMoctpoeHne momenu "cBepxy 5 0 0 > 4
BHM3".
Tema 6. lNMocTpoeHme CeTKM KOHEYHbIX
6. 3N1EMEHTOB. 2 0 0 2 4

Tema 7. [psmMoe nocTpoeHne CeTku.
BunbnmoTteka KOHEYHbIX S/1EMEHTOB.
7 JlByMepHble KOHEYHbIE 3IEMEHTHI 5 0 0 4 6

" [reopuu ynpyroctu. [isymepHbie
KOHEYHbIE 3NEMEHTbI NAACTVH U
obonoyex.

Tema 8. TpexmepHble KOHEYHbIe

g. [2nemenTLI Teopum ynpyrocTu. > 0 0 4 6
" |TpexmepHble KOHEYHbIE 3NIEMEHTbI

obonoyek cpenHen TONWUHbI.
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Bugabl n yachbl
KOHTaKTHOW paboThbl,
Paspgenbl pucuMnInHbI / MX TPy A0EMKOCTb CamocTosiTenbHasi
N Moayns Cemectp (B yacax) pa6orta
MpakTuyeckmellabopatopHble
Jlekuvu 3aHATUSA paboTbl
Tema 9. MNpunoxeHue Harpysok,
9. |npoBeneHne BbIMNCNEHNIA 2 0 0 4 6
onepaumu ¢ peaynbTatamu.
Tema 10. BoinonHeHne TMNoBbIX
10.|pacyeToB B cpene Kkomrnekca 2 0 0 4 6
ANSYS.
Tema 11. MogennposaHune
11.|cTatnyeckon NnMHenHoOM 3aga4m ans 3 0 0 2 6
LByMEpHoro obbekTa.
Tema 12. MogenupoBsaHue
12.|cTaTnyeckon NMHENHOW 3aaa4un ans 3 0 0 2 6
TpexmepHoro obbekTa.
13. Tema 13. MogennposaHue 3 0 0 4 8
pasnnyHbIX TMNOB Matepunanos.
14. Tema 14. MouvenmposaHme 3 0 0 4 8
OVHaMMYeCcKor 3aaayw.
Tema 15. Mogenuposanue
KOHTaKTHOM 3a4a4un Ha npumepe
nageHms TBepLOro wapa Ha
15. cBOBOAHbBI KOHEL, KOHCONBbHO 3 0 0 4 8
3aKpenneHHo 6anku ¢ pasnyHbIMK
HavyanbHbIMW YCNOBUSMM.
Tema 16. MogennposaHue
KOHTaKTHOW 3a4a4un Ha npumepe
B3aUMOLENCTBMS KOHCONBHO
16. 3akpenneHHon banku 1 nexailero Ha 3 0 0 4 8
Hel ynpyroro uinnHopa,
Harpy>XeHHoro nornepeyHor Cuion.
Tema 17. Mogenuposanue
CTaTtn4yeckon NMHENHON 3a8a4n Ha
17. npyMepe Harpesa 1 OXnaxaeHus 3 0 0 6 10
KOHCOJ/bHO 3aKpenieHHon 6anku.
Tema 18. TexHonorus
1g.|[1eMma 18. Texrono 3 0 0 6 10
MOLENMPOBAHNS POCTa TPELWMHbI.
Tema 19. UMnopTuposaHmne/akcnopT
reomMeTpum n mogenen.
19. JononHnTtenbHbie METOObI CO30aHUS 3 0 0 4 8
1 aHanusa mogenen.
Utoro 0 0 64 116

4.2 CopepXxaHue guUcLUNNUHbI (MOoayns)
Tema 1. Ansys. BeepeHune. Ctpyktypa CAE-uHTepcpeinca (MeHo yTUAUT, rMaBHOE MEHIO).

CtpykTtypa CAE-uHTepdoeiica (MEHIO yTUANT, rMaBHOE MeH!0). 3agaHue UMeHK doaiina n HaseaHus NpoekTa. 3ajaHve
eavHUL n3MepeHns. Tunbl cucTeM koopamHart. [nobanbHas, nokanbHasl, y3nosas U aNeMeHTHas CUCTEMbI KOOpPAUHAT.
Pabouas nnockocTb. Onepaumn ¢ paboyen nnockocTbio. MNporpaMmmpoBaHe B TEKCTOBOM doaiine.

Tema 2. MopenupoBaHue reometpum. NMoctpoeHne Mmopenm ""cHU3y seepx”.

MocTpoeHve modenu "cHuay Beepx". Touka. [eHepauus Touek. JIMHUK: NpsMasi, OKPYXXHOCTb, kKacaTeNbHas K KpUBOIA,
Kybuyeckne cnnaiHbl. [MocTpoeHne KPpMBOA NMHAM MO 3a0aHHON QRYHKLMK unu Tabnuue Touek. eHepaumnst NTUHWIA.
CrnaxusaHuve yrnoB Mexgy TMHUSMU.

Tema 3. NoBepxHOCTW.

nOBerHOCTM. HOCTpoeHme MNo yrnoBbIM TOYKaM, No rpaHUYHbLbIM NNHUAM, I'IpOTFI)KKOI7I NNHUN, BpalleHNeEM NNHNN BOKPYr
ocun. CrnaxusaHue yrnos Mex gy noBepxHOCTAMN.

Tema 4. O6beMbl.

O6bembl. [NocTpoeHWe Mo YrioBbIM TOYKaM, MO rPaHNYHbIM NMOBEPXHOCTSIM, MPOTSXKON NOBEPXHOCTU, BPaLLEHUEM
MOBEPXHOCTW BOKPYT OCU.

CrtpaHnua 513 11.
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Tewma 5. NMocTpoeHne mopenu ""ceepxy BHU3".

MocTtpoeHne mogenu "ceepxy BHU3". MpuMnTuBbIl. Mnockne ourypbl: NPsIMOYronbHWK, KPYr, CEKTOP, MOMNIOHbI.
O6beMHble courypbl: napannenenunes, LMAMHAP, NpuaMa, cepa, KoHycC, Top.

Tema 6. NMocTpoeHne ceTKN KOHEYHbIX 3/IEMEHTOB.

MNMocTpoeHne CeTKN KOHEYHbIX 3N1EMEHTOB. 3afaHne XapakTepucTMK 3NeMeHToB. 3agaHre pasmepos 1 OOPMbl
aneMeHToB. "'eHepaums cBo6oLHOM 1 "NpaBunbHOR" ceTkn. eHepaumns 06 bEMHON CETKM NPOTSXKOMN. VIamMeHeHue ceTku.

Tema 7. Mpsimoe nocTpoeHue ceTkn. Bubnnoreka KOHeUHbIX 3/1IeMEHTOB. [lByMepHbIe KOHEUYHbIe 3/IeMEHTbI
Teopuu ynpyroctu. [ BymepHbie KOHEYHbIe 3/IeMEHTbI NNIACTUH U 060/104EeK.

Mpsimoe nocTpoeHre ceTkn. BubnmoTteka KOHeYHbIX 911eMEHTOB. [1ByMepHbIE KOHEYHbIE SNIEMEHTHI TEOPUN YMPYTrOCTH.
LByMepHbIE KOHEYHBIE SMIEMEHTbI MNACTUH 1 0B0ONOYEK.

Tema 8. TpexmepHbie KOHEeYHble 3/IeMeHTbl TEOPUU YNIPYrocTu. TpexmepHblie KOHEYHble 3/IeMeHTbl 060/104eK
cpenHeu TONLMHbI.

TpexmepHble KOHEYHbIE NEMEHTLI TEOPWM YNIPYroCTU. TpexXMepHble KOHEYHbIE 3NEMEHTbI 060N04eK CPenHEN TOMWMHbI.

Tema 9. MpunoxeHne Harpy3ok, NPoBeAeHUe BbIYUCTIEHUIA U ONepaLumn ¢ pesynbTatamu.
MpunoxeHne Harpy3oK, NPOBEAEHNE BbIMMCIEHWIA U Onepaumnn ¢ pesynbTatami.

Tema 10. BoinonHeHne TUNOBLIX pacyeToB B cpene Komrnekca ANSYS.

BeinonHeHme TMNoBbIx pacyeToB B cpene komnnekca ANSYS. VHTepdoeiic ¢ Mmonensto mateprana. 3anmchb u
penakTupoBaHue aaHHblx Matepuana. Micnonb3osaHme dhainos 6ubnnotek Mmatepmanos. YkasaHve Tuna pac4yerta u
onuwuin pacyeta. lNMpunoxeHne Harpy3ok (CocpenoToyeHHble, MOBEPXHOCTHLIE U MACCOBbIE CUnbl). Bbi3oB pacyeTa.
MpocMoTp pesynbTaTos.

Tema 11. MoaoenmpoBaHue cTaTM4eckown NIMHeMHOW 3apa4n Ais ABYMepHoOro o6beKkTa.

MoaenvpoBaHue cTaTU4eckoi NMHeNnHoM 3a0ayn Ons AByMepHOro o6bekta Ha NprMepe KOHCONbHO 3aKpenneHHOoM
6anku.

Tema 12. MogenmpoBaHue cTaTMYeckon NMHeNHON 3apa4Yn ANs TpeXMepHoro ob6bekra.

MogoenvpoBaHue CTaTU4eckow NMHeNnHoM 3aaaym ans TpexmepHoro ob6bekTa Ha npuMepe narmba KOHCONbHO
3akpenneHHow 6anku. Micnonb3oBaHne pasnnyHbIX TUMOB 3N1eMeHTOoB. I3MeHeHne napaMeTpoB CETKU.

Tema 13. Mop,enuposal-wle pa3nin4yHbIX TUNOB MaTtepuanos.

MognennposaHme pasnuyHbiX TUMOB Matepmnanos (U30TPOMHbIE, OPTOTPOMHbIE, CIOUCTLIE, TMAEP3aNaCTUYHbIE) Ha
npvMepe narnda KOHCONbHO-3aKpenneHHon 6anku. 3aaaHue npenenos NPONoPLMOHAIBHOCTU U MPOYHOCTU, NEPEXon K
HEeNWHENHOW cTaTUYeckon 3anaye.

Tema 14. MopenupoBaHue oUHaMU4YeCcKomn 3apadu.

MognennpoBaHue AMHAMUYECKON 3a4a4mM Ha NpUMepe cBOBOAHBIX KONebaHWi KOHCONBHO 3akpenneHHol 6anku. AHanus
4aCTOTHbIX XapakTepUCTVK, 3anuCb Pe3yNbTaToB aHann3a B OTYETHbIE cpaiinbl.

Tema 15. MogenupoBaHue KOHTaKTHOM 3aZiayM Ha NpyuMepe nageHusi TBepaoro wapa Ha cBo60,4HbIN KOHeL,
KOHCOJIbHO 3aKper/ieHHoM 6a/kKy ¢ pasfINyHbIMU HavyanbHbIMU YCIIOBUSIMM.

MonennpoBaHue KOHTAaKTHON 3a4a4u Ha NpUMepPe NafeHns TBepLoro Wwapa Ha CBOOOAHbIA KOHEL, KOHCONbHO
3aKpenneHHol 6anky ¢ pasnnyHbIMM Ha4anbHbLIMU YCNOBUAMY

Tema 16. MopenupoBaHue KOHTaKTHOW 3a4,a4n Ha NpUMepe B3aMMOLEeACTBMS KOHCO/IbHO 3aKperyieHHoW 6anku n
nexakwiero Ha Her ynpyroro LMnuHapa, Harpy>XeHHoro rnonepe4yHom cunon.

MonennpoBaHue KOHTaKTHOM 3a4a4u Ha NPUMEPE B3aUMOLENCTBUS KOHCONbHO 3aKpenieHHon 6anku 1 nexawero Ha
Hel ynpyroro LMnuHapa, Harpy>XeHHOro NONEPEYHON CrUnoi. 3anucb Pe3ynbTaToB aHann3a B BULEOKNUM.

Tema 17. MopenupoBaHne cTaTM4eCKon NIMHEMHON 3a8a4mn Ha NpUMepe Harpesa U oxnax.neHusi KOHCONMbHO
3aKpenneHHoW 6anku.

MonennpoBaHue CTaTUHECKON MHENHOM 3a4a4mM Ha MPUMEPE HarpeBa 1 OXNaXAEHNUS KOHCOMbHO 3aKpenneHHol 6anku.
VccnepoBaHue BO3HMKAOWMX TEMNEpaTyPHbIX HANPSXEHNIA.

Tema 18. TexHOnorMsa MooenMPoOBaHUS POCTa TPELLUHbI.
TexHonorvs MmogenMpoBaHms pocTa TpeLmHbI.

Tema 19. UMnopTupoBaHue/akcnopT reomeTpun u moaenen. JLononHUTENbHbIE METOAbLI CO30aHNA U aHanu3a
monenen.

NmnopTtupoBaHme / akcnopT reoMeTpun u mogenei. JononHUTebHbIE METOAB! CO3AaHNS U aHann3a Moaenei.

KETPOHHBH
B_EPCHTET

AHATTAMECKAR CrCTEMA KPY

3AE
CtpaHuua 6 us 11. Bl YHH
rlorlyfos

AR 5 AN LM O



Mporpamma ancumnnnHbl "KoMnbioTepHbI NpakTukyM no mexaHuke"; 01.04.03 "MexaHwvka n matemartnyeckoe MmogenvposaHue”.

5. MepeyeHb yue6HO-MeTOAMUYECKOrO 06ecneyeHust Ajisi CaMoCTOATEeNbHON paboTbl o6yyatoLMxcsa no
AucuunnuHe (Moaynio)

CamocTosiTenbHas paboTa 00y4atolmMXcs BbINONHASTCS Mo 3a0aHWI0 1 NPY METOAMNYECKOM PYKOBOACTBE Mpenoaasarens,
Ho 6e3 ero HenocpencTBeHHOro y4actus. CamocTosiTenbHas pabota noapasnensieTcs Ha caMocTosiTeNbHYO paboTy Ha
ayIVNTOPHbIX 3aHSATUAX U Ha BHeayOUTOPHYIO CaMOCTOSTeNbHYo paboTy. CamocTosTenbHas pabota obyyatowmxcst
BK/IHOYaET Kak MOMHOCTbIO CaMOCTOSTENbHOE OCBOEHWE OTAENbHbIX TEM (pasnenos) AUCLUUMNANHLI, Tak U NpopaboTky TeM
(pasmenos), ocBavBaeMbIX BO BpeMs ayAMTOPHOW paboTbl. Bo BpeMsi caMocTosTenbHol paboThl obydatowmecs YiTarT 1
KOHCMEKTUPYIOT Y4ebHYI0, Hay4yHyIo 1 CMPAaBOYHYIO NMNTEpaTypy, BbIMONHAIOT 3a4aHusl, HanpasieHHble Ha 3aKkpenneHne
3HaHWiA 1 0TPabOoTKY YMEHW 1 HaBbIKOB, TOTOBATCS K TEKYLIEMY M MPOMEXYTOYHOMY KOHTPOMO MO AMCUUMIMHE.

OpraHunsauusi caMocTosTenbHO paboTbl 0ByHaroIWMXCs PErnaMeHTUPyeTCs HOPMaTUBHBIMI LOKYMEHTaMu,
y4ebHO-MEeTOANYECKON NMTEepaTypoii U SN1eKTPOHHBIMY 06pa30BaTENbHBIMU PECYPCaMU, BKIOYAS:

Mopsiook opraHn3aumm n ocylecTBAeHNS 06pa3oBaTeNbHON NesTeNbHOCTM No 06pasoBaTebHbIM MPOrpamMMam BhICLIETO
0bpasoBaHus - nporpammam bakanaspuara, nporpammam crieumanmTera, nporpammam MarmcTpatypbl (YyTBepXaeH
npukasom MuHuctepctsa obpasosaHus u Hayku Poccuiickoin Pepepaunm o1 5 anpens 2017 roga Ne301)

MNMucemo MuHucTepcTBa 0bpasosaHus Poccuiickoin @enepauum Ne14-55-996uH/15 ot 27 Hos6ps 2002 r. "O6
aKTUBM3aLUMM CAMOCTOATENbHON PaboTbl CTYAEHTOB BLICILMX Y4EOHbIX 3aBefeHMNA"

YcTae cheaepanbHOro rocynapcTBeHHOr0 aBTOHOMHOIrO obpasoBaTtensHoro yupexaeHns "KasaHckuin (MpuBonxckuii)
denepanbHblil yHMBepcutet”

MpaBmna BHyTPEHHEro pacnopsaka goefepansHOro rocy1apCTBEHHOrO aBTOHOMHOMO 06pasoBaTeNbHOMO yYpeXx AeHNs
BbICLIEro NpocpeccmoHansHoro obpasosarus "KasaHckuii (MpuBonxckuii) doeaepanbHblii yHUBEpCUTET"

NokanbHble HopMaTuBHble akTbl KasaHckoro ([prBonxXckoro) dhenepanbHOro yH1ueepcuTeTa

6. POHA, OLLEHOUYHbIX cpencTts no gpucuvninHe (MOAyﬂIO)

®DOHL OLIEHOYHbBIX CPEACTB MO AUCUMNANHE (MOAYNIO) BKIOYAET OLEHOYHbIE MAaTEPUanbl, HaNpPaBneHHbIE HA MPOBEPKY
OCBOEHWS KOMMETEHUMIA, B TOM YUCNE 3HAHWUIA, YMEHUIA U HABBIKOB. POHA OLLEHOYHbBIX CPELCTB BK/HOYAET OLEHOYHbIE
CpeLCTBa TEKYLWEro KOHTPOMS 1 OLEHOYHbIE CPELCTBA NMPOMEXYTOUHON aTTecTaumm.

B dpoHIe OLeHOYHbIX CPeACTB COAEPXUTCS creayiolas UHpopMauums:

- COOTBETCTBME KOMNETEHLUIA MNaHUPYEMBIM pe3dynbTatam 06y4eHus No JUCLUMNAMHE (MOLYNIo);

- KpUTEPWM OLIEHMBAHNS COPMUPOBAHHOCTY KOMMNETEHLWIA;

- MEXAHU3M (POPMUPOBAHMS OLEHKM MO AMCUUNAVHE (MOLYNIO);

- onucaHve nopsiaka NPUMEHeHWs U NpoLeaypbl OLEHNBAHNS LS KaXA0ro OLEeHOYHOro CpencTBa;
- KPUTEPVMN OLIEHMBAHNS LS KAXA0r0 OLEHOYHOr0 CPencTBa;

- coaepXxaHume oueHO4YHbIX CpencTBs, BKOYas TpeéoBaHI/IFI, npegbsasnsaemMble K OEenCcTBuAM o6yqa|ou4v|xc9|,
OEMOHCTPUpPyeMbIM pe3ynbTataM, 3adaHns pas3/indHbIX TUMOB.

DOHL OLEHOYHbIX CPEACTB MO AMCUMNINHE HaxoauTcs B MpunoxeHun 1 K nporpamme AUCLMUNAUHBI (MOLYNO).

7. NepeyeHb nuTepatypbl, HEO6XOAUMON AN OCBOEHUS AUCLUN/INHBI (MOAYNS)

OcBoeHue gucumnanHbl (Moayns) npeanonaraeT M3yYeHne OCHOBHOW U [OMNONHUTENbHOW y4ebHOM nuTepatypbl.
NuTtepatypa MoxeT ObiTb AOCTYMHa 0by4aloWmnMcs B 0AHOM U3 ABYX BapuaHToB (NGO B 000UX N3 HIX):

- B 9NIEKTPOHHOM BUAE - YEPES IANEKTPOHHBLIE OUONMOTEYHBIE CUCTEMBI HA OCHOBaHMM 3ak/o4eHHbIX KDY noroBopos ¢
npasoobnanarensmu;

- B neyaTHoM Buge - B HayuHon 6ubnunoteke um. H.W. Nlobayesckoro. Obyyatowmecs nonyyaroT yuebHyio nutepatypy Ha
aboHeMeHTe Mo ynTaTenbckum 6uneTam B COOTBETCTBUU C Npasunamu nonb3osaHus HayyHol 6ubnmoTekoii.

ONeKTPOHHbIE U3AaHNS AOCTYMHbI AMCTAHLMOHHO 13 NtoOOI TOYKM NpY BBELEHMM 0OYYaOLWMMCS CBOEMO NIOrMHA 1 Napons
OT JIMYHOTrO KabuHeTa B cUCTEME "ONEKTPOHHBIA YHUBepcUTeT". Mpn MCNONb30BaHMK NEYaTHBIX M30AaHUA BBNNOTEYHDbI
oOHA, OOMXKeH ObITb YKOMMNIEKTOBAH UMK M3 pacyeTta He MeHee 0,5 ak3emnnsapa (ans obydatowmxcs no dProC 3++ - He
meHee 0,25 ak3emnngapa) Kax4oro U3 n3gaHuii OCHOBHOW nuTepartypbl U He MeHee 0,25 ak3emnnapa LOMNONHUTENbHO
nMTepaTypbl Ha Kaxaoro obyyarowerocs n3 yucna nuu, OLHOBPEMEHHO OCBaUBAIOWMNX AAHHYIO OUCLMMINHY.

MepeyeHb OCHOBHOW 1 BONONHUTENBHON Y4ebHOM nuTepaTypbl, HEOBXOAUMO AN OCBOEHWNS AMCUMNAMHBLI (MOOYNS),
HaxoauTcs B MpunoxeHun 2 k paboyeit nporpamMme aucumnnmHbl. OH NOANEXMNT OBHOBAEHMIO NMPU N3MEHEHNM YCNOBUIA
noroeopoB KDY ¢ npaBoobnagatensiMm anekTpPoHHbIX U34aHWIA U NMPU N3MEHEHUW KOMNIEKTOBaHNS ooHA0B Hay4Hoi
6unbnuotekn Ky,

8. NepeyeHb pecypcoB UHCGPOPMALMOHHO-TENIEKOMMYHUKALMOHHOM ceTn "UHTepHeT", HeoOX0,AUMbIX ONS
OCBOEHUSI AUCLIMMIUHDbI (MOOYNA)
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WHTepHeT-nopTan cuctem aBToMaTmMsaumm MHXEHEPHbIX pacyeTos - http://www.cadfem-cis.ru/
®dopym nonb3osartenen CAD/CAE cuctewm - http://www.emt.ru/forum/

®opym CAIMP-2000 - http://fsapr2000.ru/

OnekTpoHHas bubnunoteka - http://mech.math.msu.su

OnekTpoHHas bubnuoteka - www.elibrary.ru

9. MeToaunuyeckue yKa3aHunsa pnsa o6yqa|ou.l.uxc9| no OCBOEHUIO OUCLUUIJIUHDI (MO,D.yﬂSl)

B xooe neKUMOHHbIX 3aHATUIA BECTH KOHCMNEeKTnposaHmne yqe6Horo marepunana. OGpam,aTb BHMMaHMe Ha Kareropuu,
hopMynnpoBKM, packpbiBalowme cogepxaHmne Tex Unm uHbIx SABNIEHUI 1 npoueccos, Hay4Hble BblBOObI N NpakTnyeckmne
pekoMeHnaumnu, NONOXNTENbHbLIA ONbIT B OpaTOpPCKOM UCKYCCTBe. XenatenbHo ocTaBUTbL B pa6oqv|x KOHCNeKTax nons, Ha
KOTOpPbIX Oenartb NOMEeTKn N3 peKOMeH,D,OBaHHOIZ nntepartypbl, gononH4awwme Mmartepuman I'IpOCl'IyLLIaHHOI7| nekunun, a Takxe
noaoyepkumearowme OCOéyPO BAXHOCTb T€X NN NHbIX TEOPETUYECKNX NonoXeHui. 3agasatb npenogaBarento yToyHawmne
BOMPOCHI C LeNbio YACHEHUNA TeOpeTU4eCKnx MONOXEHWNIA, paspeeHns CNopHbIX CI/ITy3.LI,I/II7I.

B xone noaroToBKM K CEMUHApaM M3y4nTb OCHOBHYIO NMTEPaTypy, 03HAKOMUTLCS C AOMONHUTENbHOR NMTEPaTypoN,
HOBbIMY MyBnvKaumusaMy B NEPUOANYECKNX U3OAHNSX: XypHanax, rasetax v 7.4. [pu aToM yyecTb pekoMeHaauum
npenogasatensi n TpeboBaHust yuebHoi nporpammel. JopabaTtbiBaTh CBOV KOHCMEKT NEKLUUW, AeNasi B HEM
COOTBETCTBYIOLLME 3ANUCK U3 NUTEPATYPbI, PEKOMEHLOBAHHOW NPEMNOAABaTENEM U NPELYCMOTPEHHOMN y4ebHOM
nporpammoii. MoAroToBMTb TE3NCHI 415 BEICTYNNEHUIA N0 BCEM y4ebHbIM BONpOcaM, BbIHOCMMbIM Ha CeMuHap. [oToBsCh K
Joknagy unu pecpepatmBHoMy cooblieHuto, obpallatbcs 3a METOAMNYECKO NOMOLWbIO K Npenogasatento. CoctaButb
MnaH-KOHCMEKT CBOEro BbICTYNNeHUs. [MpoayMaTte NprMepsbl C Lenbio 06eCneyeHnst TECHON CBA3W U3y4aeMoi Teopun ¢
peanbHol XUn3Hbl0. CBOEBPEMEHHOE 1 KAYECTBEHHOE BbINOHEHNE CaMOCTOSATENbHON paboThl HasupyeTcs Ha
COBMIOAEHNN HACTOSMX PEKOMEHAALINIA U N3YYEHUN PEKOMEHLOBAHHOM nuTepatypbl. CTyLeHT MOXET AOMNONHUTbL CMICOK
MCMONb30BAHHOW NUTEPATYPbl COBPEMEHHBIMU CTOYHUKAMU, HE MPEACTABNEHHBIMU B CNICKE PEKOMEHJOBAHHOM
nuTepaTypbl, U B LanbHEWLWEM UCMONb30BATh COBCTBEHHBIE NMOATOTOBNEHHBIE Y4ebHbIE MaTepuanbl Npu HanucaHum
KYPCOBBIX 1 AUMNOMHbIX paboT.

10. NMepeuyeHb MHGOPMALLMOHHBIX TEXHOJOIMIM, UCMOJb3YeMbIX NMPU OCYLLECTBIeHUU 06pa3oBaTe/lbHOro
npouecca no gucuuniavHe (Mooyno), BKauas nepeyeHb NporpaMMHoOro obecrneyeHns U MHGOOPMaLMOHHbIX
cnpaBoOYHbIX CUCTEM (MPU HEOOXOAUMOCTH)

MepeyeHb MHPOPMALMOHHBIX TEXHOMOMUIA, MCTONb3YEMbIX MPU OCYILECTBAEHMI 06pa30BaTENbBHOrO NpoLecca no
OUCUMMNAVHE (MOLYNIO), BKNOYAS NepeyeHb NporpaMMHOro obecrneyeHns n HGOPMALIMOHHBIX CMPaBOYHbIX CUCTEM,
npenctasneH B MpunoxeHnn 3 k paboyen nporpaMMe OUCLMMNVHBI (MOLYNS).

11. OnucaHue MatepuanbHO-TeXHMYecKon 6a3bl, He06X0AMMOW AN OCcyLUeCcTBNeHusi o6pa3oBaTefibHOro
npouecca no aucuunnuHe (Moayno)

MaTtepuanbHo-TexHu4yeckoe obecnedeHne obpasoBaTenbHOro npouecca no aucumnnanHe (Moaynio) BKYaeT B cebs
cnenyowme KOMMNOHEHTbI:

MoMelueHmMst ons caMoCcTosATENbHOM paboThl 0ByYaoLWMXCS, YKOMMNEKTOBAHHbIE CMEeLMann3npoBaHHoi Mebenbto (CToNbl 1
CTYNbsl) U OCHAIWEHHbIE KOMMbIOTEPHOM TEXHUKOM C BO3MOXHOCTBIO MNOAK/OUEHUs K ceTu "MIHTepHeT" 1 obecneyeHnem
[OCTyNa B 3NEKTPOHHYI0 MHADOPMaLMOHHO-06pa3oBatenbHyto cpeay KdY.

YyebHble ayamnTopun oNns KOHTakTHOW paboTel C MpenonaBatenem, ykOMNNeKTOBaHHbIE CNeLManM3npoBaHHoi Mebenbio
(cTonbl 1 CTYNbS).

KomnbioTep 1 NpuHTEp ONs pacneyaTky pa3gaToyHbiX MaTepuanos.
MynbTMeouiiHas ayautopus.

KomnbloTepHbI knacc.

CneumannsmpoBaHHas nabopartopusi.

12. CpencrtBa apanTtaumm npenogaBaHUsl QUCLUM/IMHBI K NOTPe6HOCTAM 00y4YaloLLUXcsi MHBaNMA0B U NNL, C
OorpaHUyYeHHbIMU BO3MOXHOCTSMW 34,0POBbSI

rlpl/l Heobxo0aMMoCTH B o6paaoBaTean0M npouecce NpuMeHsaTCA cnegyowme Metonbl U TEXHONOrnn, obneryatouime
BOCMpUATUE UHPOopMaLnUK o6yqa+om,|/|M|/|09 nHBanngamMn n nmuamm ¢ orpaHN4eHHbIMM BO3MOXHOCTAMUN 300P0BbA:

- CO3[aHve TEKCTOBOW BepCUM NtoBOro HETEKCTOBOMO KOHTEHTA LIS €F0 BO3MOXHOr0 npeobpasoBaHus B
anbTepHaTVBHbIE POPMbl, YO0OHbIe A1 pa3nnYHbIX NONb30BaTene;

- CO30aHNEe KOHTEHTAa, KOTOprI\/'I MOXHO NpencTaBuUTb B pa3/IndHbIX B OAX 6e3 noTtepun OoaHHbIX UK CTPYKTYpPbI,
npenycMoTpeTb BO3SMOXHOCTb MaCLIJTaél/IpOBaHI/IH TeKCTa un |/|306pa>KeH|/||7| 6e3 noTtepun Ka4ectea, NpenycMoTpeTb
OOCTYNMHOCTb ynpaBneHnsa KOHTEHTOM C KnaBuaTypbl;

- CO3[aHVe BO3MOXHOCTEW AJis 06y4atowmxcsl BOCMIPUHUMATL OLHY W Ty XX€ MHPOPMaLMIO U3 PasHbIX NCTOYHIKOB -

HarmpuMmep, TaK, 4Tobbl LA C HAPYLWEHNUAMI Cyxa NOMyYani MHGOPMALLMIO BU3YalibHO, C HAPYILEHWSIMU 3PEHUS -
ayananbHo;
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- MPUMEHEHVEe NPOrpaMMHbIX CPencTB, obecrneynBatoWwmx BO3MOXHOCTb OCBOEHNS HABbIKOB 1 YMEHWIA, CDOPMUPYEMbIX
OVNCLUMNNIMHOM, 3a CYET anbTepHaTUBHbLIX CNOCOO0B, B TOM YUCNE BUPTYanbHbIX NabopaTopuii U CUMYNSILMOHHBIX
TEXHONOIIA;

- NMPUMEHEHWE ONCTAHUMOHHBIX 0Bpa3oBaTenbHbIX TEXHONOTUIA ANs Nepeaayn MHGopMaLum, opraHM3aunm pasnmyHbIX
POPM MHTEPAKTUBHOW KOHTAKTHOW paboTbl 0Byyarolwerocs ¢ npenogasaTteneM, B TOM Yucne BebrHapoB, KOTOpble MOryT
6bITb NCNONb30BaHbI ANS MPOBELEHNS BUPTYaNbHbIX NEKLUIA C BO3MOXHOCTbIO B3aVIMOLENCTBUS BCEX YHACTHUKOB
OUCTAHUMOHHOIO 06y4eHUs, NPOBELEHUS CEMUHAPOB, BbICTYMNEHUS C LOKNALAMU U 3aALNTbI BbINOAHEHHBIX paboT,
NMpoBeAeHNs TPEHUHIOB, OPraHU3aLMy KONNEKTUBHON paboThl;

- NpuMeHeHne oNCTaHUMOHHbIX o6pa303aTeanb|x TEXHONOrnin ang opraHnsaumm oopM TeKYLLEro U NPOMEXYTO4YHOro
KOHTPONA;

- YBENNYEHME NPOLOMIKNTENIbHOCTU caaqm oby4atolmMMcst UHBaANUOOM UK NINLOM C OFPaHNYeHHbIMU BO3MOXHOCTSIMI
3[0p0Bbs DOPM NMPOMEXYTOYHON aTTECTALMMN MO OTHOLWEHMIO K YCTAHOBNIEHHOW MPOAONXUTENBHOCTU UX CHAYN:

- NIPOAONIXXUTENIbHOCTU COa4n 3a4éTa unm aK3ameHa, nposoaonMoro B NMUCbMEHHOMN oopme, - He 6onee 4em Ha 90 MUHYT;

- NPOOONXNTENbHOCTM NOAroTOBKM 06y4atollerocs K 0TBeTy Ha 3a4éTe Unu aKk3ameHe, NPOBOAVMOM B YCTHOM doopMe, - He
6onee yem Ha 20 MUHYT;

- NPOLONXMNTENBHOCTU BbICTYMEHNS 0ByyatoLerocs Npu 3awmTe KypcoBoi paboTbl - He 6onee Y4em Ha 15 MUHYT.
Mporpamma coctaeneHa B cooTBeTcTBUU ¢ TpebosaHusMu ®IFOC BO un yuebHbiM nnaHoM no HanpasneHuio 01.04.03

"MexaHuka n matemaTmyeckoe MOAENNPoBaHNe" 1 MarnctTepckom nporpamme "MexaHvka TBepaoro 4edopMnpyemMoro
Tena".
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lMpunoxerne 2
K pabo4eii nporpamme AUCLUNINHBI (MOAYNS)
51.5.6 KoMbrOTEPHBI rpakTukyM ro MexaHuke

MepeueHb nuTepartypbl, HEOOXOAUMOM 4Nt OCBOEHUS OUCLMIUINHBI (MOLOYNS)

Hanpaenenue nogrotosku: 01.04.03 - MexaHuka n MaTreMatu4yeckoe MooENMpoBaHne
Mpodhunb noarotoskun: MexaHvka TBepPAOro Aed)OPMUPYEMOro Tena

KBanucukaums BbinyCKHUKA: MarmcTp

dopma oby4eHus: o4Hoe

SA3bik 0by4eHmns: pycckuii

oo Havana obyyeHns no obpasoBaTenbHoi nporpamMme: 2016

OcHoBHas nuTeparypa:

ApTioxuH, KO.IN. CtpoutenbHas mexaruka B naketax 'MATHEMATICA' n 'ANSYS': yuebHoe nocobue. - KasaH. roc. yH-T. -
KasaHb: KazaHckuin rocynapcteeHHbi yHusepcutet, 2009. -120 c.

Bacos K.A. CATIA n ANSYS. TeeprnotenbHoe mogenupoBaHue. - Naparenscteo: MK lMpecc, 2009 r. - 240 c.
(KHuradpoHg).

Wnmkosuy O.I. Femap & Nastran. VIHxeHepHbIli aHanM3 MeTonoM KOHEYHbIX 31eMeHToB. - Miagatensbcteo: MK [pecc,
2008. - 697 c. (kHuragooHna)

YucneHHble metoapl. Kypc nekumii : YyebHoe nocobue/ Cpouko B.A. - CI16.: spatenbctso TlaHb', 2010. - 208 c.
http://e.lanbook.com/books/element.php?pl1_cid=25&pl1_id=378

JdononHutenbHasa nuteparypa:

3enkeBny O. KoHevHble anemeHThl 1 annpokcumaums / O. 3eHkesnd, K. Moprah; MNog pea. H. C. Baxsanosa; Nep.c aHrn.
B. N. Keacosa.-Mocksa: Mup, 1986.-318¢

Baxsanos H.C., Xuakos H.I., Kobenbkos .M. YucneHHble Metonbl. - Mapatenbcteo: BUUHOM. Jlabopatopusi 3HaHuiA,
2012. - 634 c. (kHuracoHL)

Barte, Knayc-tOpreH. MeTtonbl koHeuyHbix anemeHToB / K.-tO. Bate; nep. ¢ anrn. B. IN. Wnanosckoro nog peg. J1. U.
Typuaka. - Mocksa: ®namatnut, 2010. - 1022 c.

Bate K. YucneHHble MeToabl aHaNM3a 1 METo KOHeYHbIX anemeHToB.?Mocksa: b.u., 1982.
annarep P. MeTon koHe4HbIx anemeHToB. OcHOoBbI. - M.:Mwup,1990.

Ob6pasuoe N.®., Casenbes J1.M., XazaHos X.C. MeToL KOHEYHbIX 31EMEHTOB B 3a4a4ax CTPOUTENbHON MEXaHUKN
netarenbHbIX annapartos. - M.: Beicwas wkona, 1985.

CamoruH t0.H., Xpomatos B.E., HYupkos B.I1. MeTon KOHEYHbIX 31€MEHTOB B 3a4a4ax ConpoTusnsHua matepuanos / Nog
pegn. B. . Yupkosa. M.: DUBMATIINT, 2012. 200 c. https://e.lanbook.com/book/59633#book_name
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lMpunoxerve 3
K pabo4eii nporpamme AUCLUNINHBI (MOAYNS)
51.5.6 KoMbrOTEPHBI rpakTukyM ro MexaHuke

nepe'-IeHb MHPOPMaLIMOHHbIX TEXHONMOINMMK, UCNONb3YyeMbIX AJ1s1 OCBOEHUS AUCLUMIUHBI (MO,IJ,ynil), BKo4yas
nepe4yeHb nporpaMmMHOro obecneyeHns u MH(POPMaLIMOHHbIX CNPaBOYHbIX CUCTEM

Hanpasnenue nogrotosku: 01.04.03 - MexaHuka u MaTreMatu4yeckoe Mo4EnMpoBaHne
Mpodhunb noarotoskun: MexaHvka TBepPAOro Aed)OpPMUPYEMOro Tena

KBanucukaums BbinyCKHUKA: MarncTp

dopma 0by4eHus: o4Hoe

SA3bik 0by4eHuns: pycckuia

oo Havana obyyeHns no obpasoBatenbHoi nporpamMme: 2016

OcBoeHne oucuUnnInHbI (MO,EI,yl'IFI) npegnonaraet ncnosib3oBaHme cnenytowero nporpamMmHoOro obecrneyeHus 1
MHJPOpMaLMOHHO-CNPAaBOYHbIX CUCTEM:

OnepauunoHHas cuctema Microsoft Windows 7 MpodbeccuoranbHas unm Windows XP (Volume License)

MakeT odpucHoro nporpammHoro obecneverus Microsoft Office 365 nnu Microsoft Office Professional plus 2010
Bpayaep Mozilla Firefox

Bpaysep Google Chrome

Adobe Reader XI unn Adobe Acrobat Reader DC

Kaspersky Endpoint Security ang Windows

YyebHo-MeToAMYeCKas nutepatypa ons JaHHOW AUCLMMNANHBI UIMEETCS B HANMYMK B SNIEKTPOHHO-OMBNMOTEUHOI cucTeme
"ZNANIUM.COM", nocTyn K KoTopoii npenoctaeneH obyyatowmmes. I6C "ZNANIUM.COM" coaepXuT npon3BeneHns
KPYMHENWMX POCCUNCKUX YHEHbIX, PyKOBOAUTENEN rocy0apCTBEHHbIX OpraHoB, npenogaearenein segyLmx By30B CTPaHbl,
BbICOKOKBaNMULIMPOBAHHbLIX CMELMANNCTOB B pa3nnyHblx cdoepax busHeca. doHn 6ubnmotekn cpopMmnpoBaH C y4eToMm
BCEX M3MEHEHUA 06pa30oBaTeNbHbIX CTaHAAPTOB 1 BKNKOHYAET y4ebHMKN, y4ebHble nocobus, yuebHO-MeToanYeCcKme
KOMIekchbl, MOHOrpadoum, asTopedeparbl, AuccepraLmm, SHUUKIoNeaun, CnoBapu U CNpaBoYHNKN,
3akoHo4arteNbHO-HOPMaTUBHbIE [OKYMEHTbI, CrieumanbHble Nepuognyeckme n3gaHns n ndnaHusl, Boinyckaemble
nspartenbcteamu By30B. B HacTosiwee Bpems S5C ZNANIUM.COM cooTBeTCTBYET BCEM TPeOOBAHMSAM (oeepanbHbIX
rocynapcTBeHHbIX 06pasoBaTtenbHbIX CTaHAapToB Bbicwero obpasosaHust (PrOC BO) HoBOro NokoneHus.

YyebHo-meToamMYeckas nutepatypa s LaHHOW AUCLMNAUHBI UMEETCS B HANNYMU B SNEKTPOHHO-BMBNNOTEYHOR crncTeme
NapatenbcTBa "MaHb" , LOoCTyn K KOTOpOM NpepocTtasneH obyyatowmmes. 96C NapaTtenbcTea "MaHb" BktoyaeT B cebs
SNEKTPOHHbIE BEPCUM KHUT n3patenbcTsa "laHb" 1 opyrux BeLylwmx n3natenscts y4ebHoOM nuTepaTypsbl, a Takxe
SNEKTPOHHbIE BEPCUUN MEPNOANYECKUX U3OaHWUIA NO €CTECTBEHHbIM, TEXHUYECKUM U r'yMaHUTapHbIM Haykam. 9bC
N3paTenbcTea "MaHb" obecneunBaeT fOCTYN K HAYYHOW, y4ebHO NuTepaTtype 1 HayYHbIM NEPUOLNYECKAM U3LAHUSM MO
MakCMMarnbHOMY KONMYECTBY NPOOUNbHbLIX HANPaBReHUi A C COBNOAEHNEM BCEX aBTOPCKUX U CMEXHbIX Mpas.
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