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1. OBBEKT, HEJIb U 3ATAYHN OCBOEHMU S TNCHUITJINHBI

OCHOBHOM LENBIO M3Y4YEHUs AMCHUIUIMHBI «MoJenupoBaHue HalpsKEHHO-
1e(OPMUPOBAHHOTO COCTOSIHUSL TEXHUUECKUX OOBEKTOBY» SBIIAETCS (POPMHUPOBAHUE Y
CTYJEHTOB HaBBIKOB IIOCTAHOBKH M PELICHUS CIOXKHBIX TEXHUYECKUX 3a7a4, KOTOPbIE
HE MOTYT OBbITh PEUIEHbl TOUHBIMHU AHAJUTHUYECKUMU METOJAMHU, C UCIIOJIb30BAHUEM
NPUOIMKCHHBIX YUCICHHBIX METOJOB (B MEpBYIO OYepelh METoJa KOHEUHBIX dlie-
MEHTOB), O0ECIICUMBAIOIINX IOJYYCHUE JOCTATOYHO aJCKBATHOTO Pe3ysbTaTa IpH
CPABHUTEJIBHO HEOOJIBIINX 3aTPATAX BPEMEHU U CPEJICTB.

MeTton KOHEYHBIX JJIEMEHTOB M ITAKETHl MPUKJIAJHBIX MPOTPAMM, CO3JAHHBIE
Ha €ro OCHOBE, B HACTOsALLEE BpeMs MOJIY4YUIU HIMPOKOE PAaCIpOCTPaHEHUE B HAy4-
HOMW U MHXEHEepHOU cpeze. Pa3paboTanHbie MporpaMMbl UCHIOIB3YIOTCS TIPU CTaTHYE-
CKMX U JMHAMUYECKUX HCCIECIOBAHMIX KOHCTPYKIMH C YYETOM I€OMETPUYECKOU U
(U3MYECKON HENMHENHOCTH, MOA3YYECTH U IJIACTUYHOCTH, JJIs1 CTALIMOHAPHBIX U HE-
CTAllMOHAPHBIX 33]1a4 MEXaHUKHU JAePOPMUPYEMOTro TBEPAOIO Tella U TEMIOPUUKH.

[Taker ANSYS sBnsiercs ogHUM M3 HauOoJyiee paclpOCTPaHEHHBIX U MPOBE-
PEHHBIX MHCTPYMEHTOB Ui NIPOBEIECHUS TAKOT'O aHaJIM3a U padoTaeT B cpelie onepa-
LIHOHHBIX CUCTEM KaK IEPCOHAJIBHBIX, TAK U CYIEPKOMIIBIOTEPOB.

MHoroueneBass HamnpabJIEHHOCTb nporpaMMbl ANSYS mo3BosiieT CTyIEHTy
UCIIONB30BaTh €€ Ul MOJCIMPOBAHUA W HUCCICNOBAaHUs 3a4ay pPa3JIMYHBIX TUIIOB
aHanau3a, BCTPEYarolUXCs B MHKCHEPHOU IPAKTUKE, U PACCYUTAH Ha I10Jb30BaTEIIEH,
HE NMEIOIIMMH CIENUAIbHON MaTEMaTHYECKON MMOATOTOBKH.

N3ydenune makeToB KOHEYHO-DJIEMEHTHOTO AaHAJIN3a SBJSETCA COCTABHOM Ya-
CTBIO TOATOTOBKM COBPEMEHHOI'O HHYKEHEPA-TEXHOJIOTa, KOTOPAs IMO3BOJSAET €My
BBITIOJIHATh KOMIUIEKCHBIN aHAIN3 MOBEECHUS TEXHUYECKUX OOBEKTOB C YUYETOM BJIH-
SIHUSI BO3JCMCTBUS HArPY30K Pa3InyHON PU3NYECKON TPUPOIBI.

B pe3ynbraTe 0cBOSHUS AUCIUTUIMHBI CTYACHT JOJKEH:

3HaTk:

MPUHITUIBI pab0THl KOMIIBIOTEPA, HA3HAYEHUE U TIPUHIIUIIBI PaOOTHI repude-
PUIHBIX YCTPOMNCTB; MMOHSATUE ONEPAIMOHHON CUCTEMBI, OTIEPAITMOHHON 000JIOUKHU U
WX Ha3HAYCHUE; KIACCU(UKAIUIO TPOTPaMMHOTO o0ecrieueHus: U (PyHKIIMOHATIBLHOE
Ha3HAa4YeHHE €ro KOMIIOHEHT; Ha3HaYeHHE U OCHOBHbIE BO3MOXXHOCTU TEKCTOBBIX U
rpaduuecKkux peaaKkToOpOB, MEKTPOHHBIX TAOIHII, MPOTPAMM ISl IOJTOTOBKH KOM-
MBIOTEPHBIX NMPE3CHTAIINM, CUCTEM YIIPaBJICHHs 0a3 TaHHBIX; KJIaCCU(PUKAIIIO KOM-
MBIOTEPHBIX CETeH W MIPUHITUIIBI IOCTPOCHUS ceTu HTepHET;

Ha3HAYCHHE OCHOBHBIX OOBEKTOB MPOTPAMMHOI0 00eCTIeYeHHsI COBPEMEHHOTO
MaIIMHOCTPOUTEIHLHOTO MPOU3BOJICTBA;

METOMKHU cOopa 1 00paboTKu MHGOPMALIMH; aKTyalbHbIE POCCUHCKHE U 3apy-
OexHble UCTOYHUKHU MH(popMaiuu B cepe mpodeccuoHambHON NeATeTbHOCTH; Me-
TOJI CHCTEMHOTO aHAJIN3a,

JICUCTBYIOIIUE MPABOBBIE HOPMBI, OOECIeunBaronue OOpr0y € KOppYMIIHEH
B Pa3JIMYHBIX OOJACTSIX KU3HEAEATEITLHOCTH; CITIOCOOBI MPOGUIAKTUKH KOPPYIIIUU
u GOpPMHUPOBAHUS HETEPIUMOTO OTHOIICHHS K HEH.

YMers:

paboTaTh B KaUeCTBE MOJIb30BATENsI IEPCOHATIBLHOIO KOMITBIOTEPA;



pa3pabaThiBaTh KOHCTPYKTOPCKO-TEXHOJIOTHYECKYIO JOKYMEHTAIUIO TMOCPE.I-
CTBOM HCIOJIb30BAHUSI OOBEKTOB MPOrPAMMHOI0 O0€CIEeUEHUsT COBPEMEHHOIO Ma-
HIMHOCTPOUTENBHOTO TPOU3BOJICTBA;

OPUMEHSTh METOJUKU TIOMCKa, cOopa u 00pabOTKH MH(OpPMAIIMU; OCYIIECTB-
JSTh KPUTUYECKUM aHANIW3 U CUHTE3 MH(OpMaIu, TOJIYYeHHOU U3 Pa3HbIX UCTOYHH-
KOB,;

IUTAHUPOBATh, OPTAaHU30BBIBATh U MPOBOJUTH MEPOIPHUATHUS, 00ECIEUNBaIO-
mue (GopMUpOBaHUE TPAKITAHCKOW TMO3ZHWIIMKM W TPEIOTBPAIICHUE KOPPYIITUHU B
COLIUyME.

Bnaners:

palMOHAIBHBIMU TPUEMAMU UCTIOJIb30BAHUS BBIYMCIIUTEIILHON TEXHUKA U
KOMITBIOTEPHBIX TIPOTPaMM JjIs1 00pabOTKH TEKCTOBOM, YMCIOBOM U TpaduuecKon
uH(OpPMAITUH; TPOTPAMMHBIMY CPEJCTBAMU 3aIIUTH HHGOPMAIIHH;

HaBBIKAMH TOATOTOBKUA W TMOJA00Opa HEOOXOJIMMOIO TEpeuHs OOBEKTOB MpPO-
IrPaMMHOT0 O0ECIeYeHHUs] COBPEMEHHOTO MAIIMHOCTPOUTEILHOTO MPOU3BOACTBA IS
pelieHus] KOHKPETHBIX 3a7ad Hay4YHO-HUCCIEAO0BATENbCKOM pabOThl U KOHCTPYKTOP-
CKO-TEXHOJIOTUYECKOM MOJATOTOBKH MAILIMHOCTPOUTEIIBHOTO IIPOM3BOJICTBA;

METOJIaMH TIOMCKa, cO0pa U 00pabOTKH, KPUTUUECKOTO aHAIN3a U CUHTE3a WH-
dbopmaryu; METOJIMKONW CUCTEMHOTO TIO/IX0/1a JIJIsl peIlIeHHUs TOCTaBICHHBIX 3a/1a4;

HABBIKAMH B3aMMOJICUCTBHS B OOIIIECTBE HA OCHOBE HETEPIIMMOI'O OTHOIICHHUSI
K KOPPYNIHH.

[lepeuncnennbie pe3ynbTaThl 00yUEHUS SBISIOTCS OCHOBOM it (hopMUpOBa-
HUS CIEAYIOIINX KOMIIETEHIIUM:

— CIOCOOHOCTh MOHMMATh MPUHIMIBI PAOOTHI COBPEMEHHBIX HMH(GOpPMAIIOH-
HBIX TEXHOJIOTHI M UCIOJIb30BaTh WX I PeIIeHUs 3a1a4 npodhecCUuOHAIbHON J1es-
tenbHocTH (OITK-6);

- CIOCOOHOCTH OMPENEIATh KPYT 33/1ad B paMKax MOCTaBJICHHOU 1€1U U BHIOU-
paTh ONTUMAaJbHBIE CIOCOOBI WX PEHICHHUS, UCXOIsl W3 JEHCTBYIOIIUX MPABOBBIX
HOPM, UMEIOIIHUXCS pecypcoB u orpannucHuii (YK-2).

2. MECTO JUCHUILJIMHBI B OCHOBHOM OBPA3OBATEJILHOM
IMPOI'PAMME

JlucuuniauHa OTHOCUTCS K MPOQECCHOHANTBHOMY ITMKJIY BapUaTHBHON YacTh
yueOHoro miaHa (no BeiOopy BY3a). bazupyercs Ha 3HaHUAX U YMEHUSAX, KOTOpbIE
CTYACHT TpUOOpeN MPpHU OCBOSHUM MPEIIISCTBYIOMUX AUCIMUIUINH: «Bpicimas mare-
MaTukay», «dusuka», «Mupopmaruka», «HaueprarenbHas reoMeTpusi, MHXEHEpHAsI U
KOMIbIOTEepHast rpaduka», «MarepuanoBenaeHue», «TeopeTuueckas MeEXaHUKay,
«CoIpoTHBICHUE MAaTEPHATIOBY.

3HaHUA U yMEHUs, MPUOOPETEHHbIE MPU OCBOCHMM Kypca «MojenupoBaHue
HANPsHKEHHO-I€(OPMUPOBAHHOTO COCTOSIHMSI TEXHUYECKHX OOBEKTOBY, SBISIOTCS
OCHOBOM (hopMHpOBaHUs TPO(HECCUOHATIBHOTO UHXEHEPHOTO MBIIIJICHUS CTYI€HTOB,
UCTIONB3YIOTCS TIPY M3YYSHUH MOCIEAYIOMUX AUCIHUILTUH: «Jletamn MammHy, «O60-
pyJIOBaHHE MAIIMHOCTPOUTEIBHBIX MPOU3BOACTBY», «OCHOBBI 00pabOTKM pe3aHneM U
dhopmooOpazoBaHus MOBEPXHOCTEN JeTanell MammH», «OCHOBBI TEXHOJIOTUH MalllK-



HOCTPOCHUS», « T€XHOIOTHYECKHE MPOIECCHl B MAITMHOCTPOCHUNY, « KommbroTepHOe
MPOECKTUPOBAHUE TEXHUYECKUX cHCTEM», «OCHOBBI aBTOMATU3UPOBAHHOTO MPOEKTH-
poBaHus», «Pexymuit uHCTpyMeHT», «CAIIP TexHomornueckux mpoueccony, «Cu-
CTEMbI aBTOMaTU3UPOBAHHOTO MporpaMmmMupoBaHusi obopynosanus ¢ YIIY», « TexHo-
JIOTUYECKHUE OCHOBBI MATMHOCTPOCHUS», « TeXHOIOrn4ecKkue MeTOIbl MPOU3BOJICTBA
3aroTOBOK  jeTaned MamuH», «TexXHonoruss MamuHOCTpOeHUs», «DU3MKo-
MEXaHUYECKHUE METO/IbI 00PaOOTKI.

3. CTPYKTYPA U COAEPKXAHHUE JUCHUILINHBI
3.1. Pacnipenesienne y4eOHbIX 4YaCOB 10 TeMaM JUCUUILINHBI U BUAAM 3aHATHI

KomuuecTBo vacoB (*)
HaumeHnoBanue tem
. B ToMm uncne
(comep:kaHre MOIYJIEH) Bcero

Jlexuun| [pak. | JIabop.| CPC
Tema 1. Benenue. Pu3nyueckoe MOACIHPOBAHUE.
Merton koHeunbix eMeHToB (MKD). Hcropus, 3rta- 2(2) 1(0) - |- | 12
bl PA3BUTHUS, COBPEMEHHOE COCTOSIHUE.
Tema 2. OcHOBBI METO/Ia KOHEYHBIX 3JIEMEHTOB. Ma- 3(11) 1(1) B ~O | 2a0)
TEMAaTUYECKHE OCHOBBI METO/1a KOHCYHBIX AJIIEMEHTOB.
Tema 3. O61111z1ue METO/IbI (POPMUPOBAHHS Pa3peIIaro- 4(6) 2(0) B 1(0) 1(6)
IIMX YPaBHEHHH B METOJIC KOHCUHBIX 3JICMEHTOB.
Tema 4. Pemienue 3anaun MKD B MexaHuKe yrpyroro 6(8) 1(1) B 3(1) 2(6)
nehopMUPYEMOTO Tea.
Tema 5. Pemenue 3amaun MKD B Teopuu Teriomnpo-
Bontoorm. b P | 10 | - | 3 | e
Tema 6. Cranpaptasle  koMiuiekcel  MKDO.
NASTRAN. COSMOS. ADAMS. ANSYS. Cdepsr 2(6) 2(-) - —-() | 0(6)
MPUMEHEHHUS.
Tema 7. Ctpykrypa makera ANSYS nns mpounoc- 28(22) 8() _ | 1000 | 10(22)
THOTO Y TEIUIOBOTO aHAIIN3A.
Tema 8. JIutieH3upoBaHUE CTAHJAPTHBIX MTAKETOB. 2(4) 1(-) - - | 14
HToro no Buaam 3aHATHI 52(66) | 17(2) - | 17(2) | 18(62)
KonraktHas paboTa (10MOTHUTEIbHAS) 2(6)
Kontpoib 36(18)
HUTOI'O 90(90) | 17(2) 17(2) | 18(62)

* — B CKOOKax yKa3aHbl 3HAY€HHUs, COOTBETCTBYIOLIHNE 3a04HON (hopMe 00yueHus

cDOpMI/IpOBaHI/Ie KOMHGTGHHI/Iﬁ B pC3yJibTaTC OCBOCHHUSA TCM JUCLHUIIINHBI

KOMHGTCHHI/II/I TeMbl JUCHHUITIIMHBI, HAICJIICHHBIC Ha BLIpa6OTKy KOMHGTGHHI/Iﬁ

OIIK-6 Temnr 1,2,3,4,5,6,7,8

VK-2 Temnr 1,2,3,4,5,6,7,8




3.2. Jlekuun

Tema 1. BBenenue.

Copepxanue Temsl 1.

Pusnueckoe MoAenupoBaHue. MeTos KOHEUHBIX 3JIeMEHTOB. VicTopus, sTansl
pa3BUTHS, COBPEMEHHOE COCTOSIHME. OCHOBHBIE MPEANOCHUIKA BOZHUKHOBEHUS U CO-
crapisromine MK3. CoBpeMeHHbIE pacyeTHbIE KOMILIEKCHI.

Tema 2. OCHOBBI MeT0/1a KOHEYHBIX JIECMECHTOB.

ConeprxaHue TeMHI 2.

MareMatruyeckre OCHOBBI METOJIa KOHEYHBIX 3JIEMEHTOB. MaTpuuHas anreopa.
Omnepatyu ¢ MaTpullaMu — IEPEMHOKEHUE, TPAHCTIOHUPOBaHuUE, oopaieHue. Yuc-
JICHHOE MHTETpUpOBaHue U quddepeHupoBaHue.

MarpuyHbple METOIBl CTPOMTEIBHOM MEXaHMKH. MaTpuyHble COOTHOLIEHHUS
MEXy BHEIIIHUMU, BHYTPEHHUMU YCUIIUSAMH, IIEPEMEIICHUSIMU U AeOpMaIIUSIMHU.

Bapuanronsbeie MeTOABI TEOPUM YHPYrocTu. BapuauunoHHBIM IpuHIMI Jla-
rpamka. Metonbl Panes Putnia u ByOnoBa-I'anepkuna. [lonubiit dyHKIMOHAT CH-
CTEMBI.

Jlureparypa k Teme 2 [1, 2, 3, 4, 5, 6]

Tema 3. O01mme MeToabl (OPMHUPOBAHUS Pa3pelIalOUIUX YPABHEHUN B Me-
TOA€e KOHEYHBbIX 3JIEMEHTOB.

ConepxaHue TeMbI 3.

[IpyHIMIIBI TOCTPOEHUSI KOHEYHBIX 3JIEMEHTOB JUISl PEIICHUs] POU3BOJIBHON
3agaud. OCOOEHHOCTU MOCTPOCHUSI KOHEYHO-3JIEMEHTHBIX COOTHOIICHWH B 3aJayax

Pa3INYHOTO THIIA.
JIuteparypa x Teme 3 [1, 2, 3, 4, 5, 6]

Tema 4. Pemnenue 3agaun MKJ B Mexanuke ynpyroro aegopmMupyemMoro
TeJia.

ConepxaHue TeMbl 4.

Pacuetnbie cooTHOmIeHNss MKD B MexaHUKE CTEPKHEBBIX cUCTEM. CTepxKHE-
BOW KOHEYHBIN 3JIEMEHT.

Pacuetrnbie cooTHomenuss MKD niis u3ruOHBIX CTEP>KHEBBIX cucTteM. baou-
HBI KOHEYHBIN JIEMEHT.

Pacuetnbie cooTHOmIeHnss MKD 115t IoCKoM 3a/1aun TEOpUM ynpyroctu. Tpex
Y YETBIPEXYTOJIbHBIN IIJIOCKUN YyIPYTUil KOHEYHBIN DJIEMEHT.

Pacuetrnnie cootHomenus MKD nns pacuera mmactuH U o6osiouek. O6oJ10-
YEYHBIA KOHEYHBIN 3JIEMEHT.

Pacuernbie cooTHOomenus MKD yist 00beMHOM 3a1a49u TEOPUH YIPYTOCTH.
Jluteparypa k Teme 4 [1, 2, 3, 4, 5, 6]

Tema 5. Pemnenue 3axauu MKD B Teopun TerionpoBOIHOCTH.

ConepxaHue TeMBbI 5.

OcCHOBHBIE COOTHOIIIEHUS KOHJIYKTUBHOTO TeriooOMeHa. [lnockuit u o0bnem-
HBIW TETUJIOBBIE KOHEYHBIE AJIEMEHTBHI.




Jlureparypa k Teme 5 [1, 2, 3, 4, 5, 6]

Tema 6. Ctanaapthbie kommiekcbl MKJ.

Copeprxanue TeMEI 6.

NASTRAN. COSMOS. ADAMS. ANSYS. Cdepsr npumenenus. BoznukHo-
BeHHE M dTanbl pa3Butus komiviekca ANSYS. OcHOBHBIE BO3MOYKHOCTH KOMILJIEKCA.
CTpyKTypa M OCHOBHBIC JIOYEpHHUE KOMIUICKCHI. THIIBI perraeMbix 3amad. CBs3b ¢
npyrumu cuctemamu CAD CAM CAE. DkcniopT-uMnopT Mojieniet U pe3yabTaToB.

Jlutepatypa k Teme 6 [1, 2, 3, 4, 5, 6]

Tema 7. Crpykrypa mnakera ANSYS 1l mMpPOYHOCTHOr0 M TeINJIOBOIO
aHaJIM3a.

ConepxaHue TEMBI /.

O6mrast apxuTekTypa nakera. OCHOBHBIE CIOCOOBI BBOJIa M BBIBOJIa MH(MOpMa-
uuu. SA3bik nporpammupoBanus APDL.

OcHOBHOE W BcroMoraresbHble MeHI. MeHro yrtunut. Hactpoiika cpensl u
rpaguyeckoro MeHio. MeHo BBoJa M BbIBOAa. MeHI0 mHcTpyMeHTOB. HacTpoiika.
OcHoBHoe MmeHto. O6mias konnenius pemenus 3aga4 B ANSYS. IlpenBapurenshas
noAroToBka. Beibop Tuna ananusa.

[Tpenpornieccoprast moaroroBka. Co3gaHue TBepAOTEIbHON Mozenu. OOrmimii
QJITOPUTM IOCTPOEHUA MOAENH. OCHOBHBIE KOMIIOHEHTBI MOJENIN — TOYKH, JTUHUH,
wiomanu, odwsemsl. Mcnonp3oBanue npuMuTuBOB. byneBbl omnepanuu. OCHOBHBIE
OIepaTopbl TBEPAOTEIBLHOTO MOJeNpoBanus Ha s3bike APDL. mnopt TBeproTenb-
HOU Mojenu. CBA3b C IPYTUMH [TAKETaMHU.

Bribop marepuana. bubnuoreku marepuanoB. Co3laHue W HMCHOJb30BaHUE
oubimorek. HenuHeliHbie CBOMCTBA MaTEpPUATIOB.

Tunbl KOHEYHBIX 3JIeMEHTOB. bubOnnoreka smemeHTOB. IlacmopT KOHEUYHBIX
aJeMEeHTOB. TeopeTndyeckrue MOJIOKEHUS, 3JI0KEHHBIE B MACHOpPT 3JIeMEeHTOB. KoH-
CTaHTbI KOHEUHBIX 3JIeMEHTOB. OCHOBHBIE CTEPKHEBbIE, OAJIOUHBIE, MIJIOCKHE, 0ObEM-
Hble ¥ 000JI0UE€YHbIE KOHEUYHbIE 3JeMEHTbl. CTPYKTYpHbIE U TEIJIOBbIE KOHEYHBIC
DJIEMEHTBI.

Pa30uBKa TBEpIOTENBbHON MO/IENTN HA KOHEUHbIE 3JIeMeHThl. OCHOBHBIE Olepa-
TOpbI pa3ouBku Ha s3bike APDL.

Pemenne 3anaun. 3ajanne rpaHUYHBIX U HAYaJIbHBIX yCJIOBUI. Buabl rpanny-
HBIX YCJIOBHUM. 3alaHME BHEIIHEW Harpy3ku. Buabsl BHemiHed Harpy3kud. OCHOBHBIE
oneparopbl Ha s3pike APDL. Pemarens SOLVE. Yuer nenuneninoctu. [lomarosoe
peuenue. MccienoBanue npoueccos.

[ToctnponieccopHasi 06padotka pesynbraToB. Iloctmponeccoper POSTI
POST26. Cnoco6sl BbiBOAa uH(popmanuu. ['paduueckuii 1 TEKCTOBBIM BBIBOJ pe-
3yapTatoB. CriocoObl 00paboTKu pe3yibTaToB. [locTpoeHue rpadukoB B 3aJaHHBIX
ceueHusiX. Pexxum uzonuauii. OcoOEHHOCTH 00pabOTKM Pe3yNbTaTOB MCCIEIOBAHUS
noIaroBoi 3agaun u npoueccos. CoxpaneHnue pesynbraToB. [loBTopHOE 0OparieHue
K COXpaHEHHBIM pe3yJibTaTaM. OCHOBHBIE OIIEPATOPHI MOCTIPOLIECCOPHON 00pabOTKU
Ha s13pike APDL.

JlonmoHUTENbHBIC BO3MOKHOCTH nakeTta ANSY'S.

Jluteparypa k Teme 7 [1, 2, 3, 4, 5, 6]




Tema 8. JIMueH3upoBaHue CTAHAAPTHHIX IAKETOB.
Cojnepxanue TeMbl 8.
JlunensupoBanue B ANSYS. Tlopsgok nunieH3upoBaHue. JlOmoaHUTETBHbBIC

BO3MOKHOCTH JIMIIEH3MOHHBIX [TAKETOB.
Jlutepatypa k Teme 8 [1, 2, 3, 4, 5, 6]

3.3. IlIpakTnueckue (CEeMUHAPCKHE 3aAHATHS)
[TpakTrueckue 3aHATUS yIeOHBIM TUIAHOM HE TIPETyCMOTPCHEI.

3.4. JlaGopaTopHbie padoThI

No Tema 3ansaTus Sai%eélf)’ Jlurep.
1 | Ycranoska makera ANSY'S Ha [IepCcOHAIBHOM KOMIIBIOTEPE. | 2(1) | [1-7]
2 | OcnoBHOe MeHI0O. MeHio mHCTpymMeHTOB. HacTtpotika. BrI- 2(0) [1-7]
0op Thna a"anuza. [IpegnpoueccopHasi HOAroToBKA.

3 | Beibop marepuana. bubnuorekn matepuanos. Turbl KoHEU- 20) | [1-7]
HBIX 3JIeMEHTOB. bubnnoreka 3J1eMeHTOB.

4 | Coznanue TBepAOTEIbHOW Mozenu. OO anroputM mo- 201) | [1-7]
cTpoeHust Moaesd. OCHOBHBIE KOMIIOHEHTBI MOJEIIN

5 | Ucnionb3oBanue npuMUTHBOB. byneBsl onepauuu. UMmopt 20) | [1-7]
TBEPAOTENBLHOM MOJiesh. CBSI3b C APYTHUMU MTAKETAMU.

6 | Pa36uBKa TBEpAOTENBbHON MOJENIM HA KOHEYHBIC AJIIEMEHTHI.
Omnepatop pa3ouBku. Hactpoiika cpenbl pa30MBKH. 200) | [1-7]

7 | Pemienue 3agaud. 3ajaHue TpaHUYHbIX, HAYaJIbHBIX YCJO- 20) | [1-7]
BHI Y BHEIIHEW HArpy3Ku. BUIbI TPAaHUYHBIX YCIOBUM.

8 | IloctmpornieccopHast oOpaboTka pe3yabTaTtoB. [locTmporec- 30) | [1-7]
copel POST1 u POST26. Cioco6bl BbIBOIa MHPOPMAIIUH.
Hroro 17(2)

* — B ckoOKax yKa3aHbl 3HAU€HUS, COOTBETCTBYIOLIME 3a04HON popme 00ydeHUs

3.5. CamocrosiTesibHas padoTa

No Tema 3anaTus O0beM, yac.
(*)
1 |M3yuenue nexuuoHHOTO MaTepuaina (He meHee 50% or oObema 10(32)
JIEKIUI)
2 |llogroroBka kK mpakTHYECKUM 3aHATUSIM (HE MeHee 50% oT 00b-
eMa ayJAUTOPHBIX MPAKTUYECKUX 3aHATUI) -0)
3 |lToaroroBka Kk nabopaTopHbsiM padoTaMm (He meHee 50% oT 00b- 8(30)
€Ma ayJIMTOPHBIX JJAOOPATOPHBIX padOT)
4 |BhINoOJHEHUE KYPCOBOTO MPOCKTA - ()
Htoro 18(62)

* — B ckoOKax yKa3aHbl 3HaU€HUS, COOTBETCTBYIOIIUE 3a0UHOM Ppopme 00yUueHHs



3.6. KypcoBoii mpoekT (padoTa), MHIUBUAYAJbHOE 3aJaHHe

Y4eOHBIM IITAaHOM HE MPEIYCMOTPEHO BBITIOJIHEHHE KYpPCOBBIX IMPOCKTOB (pa-
00T) ¥ UHIUBUAYAJIbHBIX 3a/IaHUM.

4. ®POH/I OHEHOYHBIX CPEJICTB

4.1. Kpurepuu ¥ IIKaJbI JJI1 MHTETPHPOBAHHOM OLIEHKH YPOBHS chopMu-
POBAHHOCTH KOMIIETECHIMI

Cocmaenatouias Komnemenyuu — NOJIHOMA 3HAHUTL

— H)YJ1eB0ll YposeHb: HEBEPHBIE, HE apTyMEHTUPOBAHHBIC, C MHOKECTBOM TPYOBIX
OIIMOOK OTBETHI Ha BOMPOCHI / OTBETHI Ha JBa BOIPOCA M3 TPEX MOJHOCTHIO OTCYT-
CTBYIOT. YpOBEHb 3HAaHUH HIKE MUHUMAJIbHBIX TPEOOBAHUM;

— MUHUMAIbHBLIL YPOBeHb: JTaHbl HE TIOJIHbIE, HE TOYHBIE U apTyMEHTHPOBAHHbIE
OTBETHI HAa BOMPOCHL. Y POBEHb 3HAHUI HU)KE MUHUMAJIBHBIX TpeboBaHuil. JlomyiieHo
MHOTO TPYOBIX OIINOOK;

— NOp02086blil YpOBeHsb: NaHbl HEIOCTATOUHO IMOJIHBIC, TOYHBIE U apTyMEHTHUPO-
BaHHbBIE OTBETHI Ha BOMPOCHL. [[110X0 3HAET TEPMUHBI, ONPEJCICHUS U TTOHITHS; OC-
HOBHBIC 3aKOHOMEPHOCTH, COOTHOIIEHUS, MPUHINIGI. J[OMyIeHo MHOTO HErpyOBIX
OIINOOK;

— cpeonull yposeHs: JIaHbl TOCTATOYHO TOJHBIC, TOYHBIC H ApTyMEHTHPOBAHHEIE
OTBETHI HA BOTPOCHI. B 11e710M 3HAET TEPMHHBI, ONPEIACICHIS U TTOHSATHUS; OCHOBHBIC
3aKOHOMEPHOCTH, COOTHOIIICHHUS, TIPUHIIHIIBL. JIOMyIIIEeHO HECKOIBKO HETPYOBIX OIIIN-
OOK;

— NPOOBUHYMBII YPOBEHD: JTaHbI TOJTHBIC, TOUYHBIE U aPTYMEHTUPOBaHHBIE OTBE-
ThI HA BOITPOCHI. 3HAET TEPMUHBI, OTIPEICIICHUS U MTOHSATHUS; OCHOBHBIE 3aKOHOMEPHO-
CTH, COOTHOILICHU S, TPUHITUTIBL. JIOMyIIIEHO HECKOJIBKO HETPYOBIX OIMHMOOK;

— B8bICOKULL YPOBeHb. aHbl TIOJIHbIE, TOYHBIC U apTyMEHTHUPOBAHHbBIE OTBETHI Ha
BOIPOCHI. 3HACT TEPMHHBI, ONMPEACICHUS U TIOHITHS; OCHOBHBIE 3aKOHOMEPHOCTH,
COOTHOIIICHHUSI, MPUHIUIIBI. J[OMyIIIeHO HECKOIBKO HETOUYHOCTEH.

Cocmasnarwuias KomnemeHyuu — ymeHus

— HYZeB0ll YPoBeHsb: TIOTHOE OTCYTCTBHE TIOHMMAHHS CYTH METOJMKHU PEIICHUS
3a/1auu, JOMYIIEHO MHOXKECTBO IPyOeHIIINX OIMOOK / 3a1aHUsI HE BBITTOJTHEHBI;

— MUHUMANbHBIU YPOBeHb: CTad0e TOHUMAHUE CYTH METOJMKU PEIICHUS 3a/1auH,
JONyIIeHbI TpyOble omuOku. Pemenuss He oOocHoBaHbl. He ymeeT MCmonip30BaTh
HOPMATUBHO-TEXHUYECKYIO JUTeparypy. He opueHTHpyeTCs B cHeUanibHOW Hayd-
HOM MTepaType, HOpPMAaTUBHO-TIPABOBBIX aKTaX;

— NOPO20BbILL YPOBEHb. TOCTATOYHOE TTIOHUMAaHUE CYTH METOMKHU PEIICHHUs 3a7a-
4M, JOMYIIEHBI OmMOKK. Perenns He Bcerma 000CHOBaHBI. YMEET UCIOB30BaTh HOP-
MaTHBHO-TEXHHUYECKYIO JUTeparypy. Crnabo OpHUEHTHUPYETCS B CHCIHMAIbHON HAaydHOM
JUTEpaType, HOPMAaTUBHO-TIPABOBBIX AKTaX;

— CpeOHUll yposeHs. B TICIIOM MMOHUMAET CYTh METOJUKH PEIICHUS 3a/1a4d, JTOIy-
IeHbI omuOKK. Penrenns He Bcerma 00OCHOBaHBL. YMEET UCTOIb30BaTh HOPMATHBHO-
TEXHUYECKYIO U CIICITUATbHYIO HAYYHYFO JINTEPaTypy, HOPMAaTUBHO-TIPABOBBIC aKThI;



— NPOOBUHYMbLU YPOBEHb. B LIEIOM NOHUMAET CYyTh METOAMKH PELICHHS 3a/1a4H,
JoMy1eHbl HeTouHOCTH. CriocoOeH 000CHOBATh pEIICHUs. YMEET HCIOJIb30BaTh HOP-
MaTUBHO-TEXHUUYECKYIO U CHEIMATIbHYIO0 HAYYHYIO JJUTEPATYPy, HOPMATUBHO-TIPABOBLIC
aKThI;

— BbICOKULL YPOBeHb: TIOHUMAET CyTh METOAMKH perieHus 3anadr. CriocoOeH
00OCHOBaTh peIleHUs. YMEET UCMOJIb30BATh HOPMATUBHO-TEXHUUYECKYIO U CIEIHAIb-
HYIO HAYYHYIO JIUTEpaTypy, epeaoBOi 3apyOeKHbIN OMBIT, HOPMATUBHO-TIPABOBHIE aK-
TBI.

Cocmasnawwias KomnemeHuuu — 61a0eHue HaA8vlKamu

— HYIe80U YpOo8eHb. HE MPOJAESMOHCTPUPOBA HABBIKA BBIMIOJHEHHS TTPodeccro-
HaJIbHBIX 3ajJ1a4. VICIIBITHIBAET CYIIECTBEHHBIC TPYAHOCTHU MPU BHITIOJHEHUU OTIECIb-
HBIX 3aJIaHUH;

— MUHUMATbHBIU YPOBEHb. HE TPOJESMOHCTPUPOBAII HABBIKU BBIMOJHEHUS HPO-
(heCcCHOHAIBHBIX;

— NOPO206bIll YPOBEHDL. BIIAJICET OMBITOM I'OTOBHOCTH K MPOGEeCCHOHAIBHOM Aes-
TEILHOCTU W TPO(GECCHOHAIBHOMY CaMOCOBEPIIIEHCTBOBAHUIO Ha TIOPOTOBOM
ypoBHE. Tpyn0oBbie ACHCTBUS BBIOJHIET MEIJICHHO U HEKAY€CTBEHHO;

— CpeoHuUli Yposets. BIAJCET CPEAHUM OMBITOM TOTOBHOCTU K MPOQeCcCUOHaIb-
HON JIeSITENLHOCTH W MNPO(PEecCHOHATLHOMY CaMOCOBEPIIICHCTBOBAHUIO. TpPYyJAOBBIC
NEWCTBUS BBITIOJHSET HAa CPEJTHEM YPOBHE IO OBICTPOTE U KAUYECTRY;

— NPOOBUHYMbBLU YPOBEHb. BIIAJIEET ONBITOM W JOCTATOYHO BBIPAKEHHOW JINY-
HOCTHOM TOTOBHOCTH K MPO(ECCUOHAILHOW NESITEIPHOCTH U MPO(EeCCHOHATBLHOMY
CaMOCOBEPIICHCTBOBAHUIO. BBHICTPO M KAYECTBEHHO BBITOJIHAET TPYAOBBIC JCUCTBUSI;

— B8bICOKUIL YPOBEHD. BIAJICET ONBITOM M BHIPAKECHHOCTHIO JINUHOCTHON FOTOBHO-
CTH K mpodecCHoHaNbHON ACATEILHOCTH W MPOGECCHOHAIBHOMY CaMOCOBEPIICH-
CTBOBaHMIO. BBICTPO M KaueCTBEHHO BBHITIOJIHSET TPYAOBBIC ACHCTBUA.

Oo600uwennan ouenka chopmuposanHocmu KomnemeHyuil

— HYJ1e601l YPOBeHb. KOMIIETCHIINH HE CPOPMUPOBAHBIL

— MUHUMATIbHOIL YPOBEHb. 3HAYUTEITHLHOES KOJIMYECTBO KOMIETEHIMN HE cdop-
MHPOBAHO;

— NOpPO208bLIL YPOBeHb. BCE KOMIIETESHITUN C(OPMUPOBAHBI, HO OOJIBIIMHCTBO HA
MIOPOTOBOM YPOBHE;

— CcpeOHuUll YposeHb. BCE KOMIIETCHITUN C(POPMHUPOBAHBI HAa CPETHEM YPOBHE;

— NPOOBUHYMUbII YPOBEHb. BCE KOMIIETCHIIMA C(HOPMUPOBAHBI HA CPEIHEM HIIU
BBICOKOM YPOBHE;

— 8bICOKULL YPOBEHD. BCE KOMIIETEHITMN C(hOPMUPOBAHBI HA BHICOKOM YPOBHE.

4.2. Bonpocsl K 3K3aMeHy

1. Metoa KOHEUHBIX 3J€MEHTOB. McTopusi, 3Tansl pa3BUTHS, COBPEMEHHOE CO-
CTOSIHHE.

2. OCHOBHBIE TIPEINOCHUIKM BO3ZHUKHOBEHUSI U coctaBisitonine MKD. Cospe-
MEHHBIE PACYETHBIE KOMILICKCHI.



3/ MaremaTu4ecKkue OCHOBBI METO/Ja KOHEUHBIX 3JIEMEHTOB. MaTpuuHas ai-
rebpa. Onepanuu ¢ MaTpuliaMu — NEPEMHOKEHUE, TPAHCTIOHUPOBAHUE, OOpallleHHe.
UucnenHoe uaTerpupoBanue u auddepeHImpoBaHme.

4. MaTpuyHble METOJIbI CTPOUTEIHLHON MeXaHUKU. MaTpu4Hble COOTHOUICHUS
MEXy BHEIIHUMH, BHYTPEHHUMU YCUIIUSAMH, IIEPEMEIICHUSIMU U AeOpMaLUSIMHU.

5. Bapuanuonnbsie METOIbI TEOPUH YIIpYrocTu. Bapuanmonnsiit npuHmun Jla-
rpamxa. Merozasl Panes Putia u byonosa-I"anepkuna. [lonHbiit pyHKIIMOHAN CUCTe-
MBI.

6. IIpuHUUNBI MTOCTPOCHUSI KOHEUHBIX AJIEMEHTOB JIJIsI PEIICHUS] TPOU3BOJIb-
HOM 3aaun. OCOOEHHOCTH MOCTPOCHUSI KOHEYHO-3JIEMEHTHBIX COOTHOIIEHUM B 3a/1a-
Yyax pa3jIu4yHoOro TUIA.

7. Pacuetnble cootHomeHuss MKD B MexaHuKe CTep:KHEBbIX cucTeM. CTepxk-
HEBOM KOHEYHBIN AJIEMEHT.

8. Pacuetnnie cooTHomeHns MKD nist u3ruOHBIX CTEp)KHEBBIX cucteM. ba-
JIOYHBIN KOHEYHBIN DJIEMEHT.

9. PacuetHbie cootHomeHuss MKD 11 mIIOCKOM 3a/1a4u TEOPUH YIIPYTOCTH.
Tpex ¥ 4eThIpeXyroJbHbIN IIOCKUN YIIPYTUU KOHEUHBIN 3JIEMEHT.

10. Pacuetnbie cootHomenuss MKD ns pacuera miactun u obosnoyek. O6o-
JIOYEYHBI KOHEYHBIN JIEMEHT.

11. Pacuetnsie cooTHomeHus MKD s 00beMHOM 3a/1auu TEOPUH YIIPYTOCTH.

12. OcHOBHBIE COOTHOIICHHUSI KOHTYKTUBHOTO TeriooOmeHa. [lnockuii u 00b-
E€MHBIN TEIJIOBbIE KOHEUHBIE DJIEMEHTHI.

13. Bo3aukHoBeHne u dTanbl pa3Butus komiuiekca ANSYS. OcHoBHBIE BO3-
MOXHOCTH KoMIuiekca. CTpyKTypa U OCHOBHBIC JOUEPHUE KOMIUIEKCHI. THUIBI pera-
€MBbIX 3aJ1a4.

14. Ces3b ¢ npyrumu cuctemamu CAD CAM CAE. DkcnopT-uMnopT MoJenen
U PE3YJIbTATOB.

15. OOmas apxurekTypa nakera. OCHOBHBIE CIOCOOBI BBOJA M BBIBOJA HH-
dbopmarmu.

16. A3k mporpammupoBanus APDL.

17. OcHoBHOE U BcrioMorarenbHble MeHI0. MeHto ytunut. Hactpoiika cpeabl u
rpaduyeckoro MeH0. MeHIo BBOJIa M BbIBO/Ia. MEHIO HHCTPYMEHTOB.

18. OcnoBHoe MeHro. O6mas koHnenus pemenus 3aaa4 B ANSYS. Ilpensa-
puTenbHas moAroToBka. Beibop Tumna ananusa.

19. Tlpempoueccopnas moarotoBka. Co3manue TBepAoTeabHOW Moaenu. O6-
[IUH aJTOPUTM MMOCTPOEHUS MOJICTIH.

20. OCHOBHBIE KOMIIOHEHTHI MOJICIIH — TOYKH, JIMHHUH, TI0OIaau, o0bemsel. Mc-
MOJIb30BaHUE TPUMHUTHBOB.

21. byneBbl oniepaluu.

22. Onepatopsl TBEPAOTEIHLHOTO MOIeTUpOBaHus Ha si3bike APDL.

23. mmopT TBepAoTenbHOM Moienu. CBsI3b C APYTUMH MaKETaMHU.

24. Bribop matepuana. bubmmorexu matepuanon. Co3gaHue U UCTIOIb30BAHNE
oubnuotex. Henuuelinpie CBONCTBAa MaTEPHAJIOB.

25. Turbl KOHEUHBIX 3JIEMEHTOB. bubmmoTeka snemenToB. [lacnmopT KOHEUHBIX
AJIEMEHTOB. TeOpeTHYECKHE MOJIOKEHNUS, 3aI0KEHHBIE B TTACIIOPT.



26. KoHCcTaHThl KOHEUHBIX 37eMeHTOB. OCHOBHBIE CTEpIKHEBBIC, OaJOUHEIC,
IJI0CKUE, O0BEMHBIE U 000710YEUYHbIE KOHEUHbIE 3JIeMEeHTbl. CTPYKTYpHBIE U TEII0-
BbIE€ KOHEYHbBIE AJIEMEHTHI.

27. Pa30uBKa TBEpAOTEIHHOM MOJIEIN HA KOHEUHBIE 3JieMeHThl. OnepaTop pas-
ouBku. Hactpoiika cpensl pa3ouBku. CBOOOHAS U MpaBUIIbHAS pa30MBKa. 3ajaHue
I'YCTOTBI pa30MBKH.

28. OcHoBHBIE orepaTophl pa3ouBku Ha si3bike APDL.

29. Pemenne 3amaun. 3ajaHue TPaHUYHBIX U HAYAJIBHBIX yCJIOBHMA. Bumbl rpa-
HUYHBIX YCIOBUU.

30. 3aganue BHeUIHEH Harpy3ku. Buabl BHEIIHEH HArpy3Ky.

31. OcHoBHBbIe oniepaTopsl Ha si3bike APDL.

32. Pematens SOLVE. Vuer nenuneitnoctu. [lomarooe pemenne. Mccnemo-
BaHUE MPOIIECCOB.

33. IoctnporneccopHas o6padoTka pe3ynbraroB. [loctnpoueccopsr POST1 u
POST?26.

34. Cnoco6sl BbIBOJIa MH(MOpMaIuu. ['paduyueckuii U TEKCTOBBIM BBIBOJ pe-
3yJbTaTOB.

35. Cnoco6s1 00paboTku pe3ynbTaToB. [locTpoenue rpadmKkoB B 3a1aHHBIX Ce-
YeHUsIX. Pexxum n30JIMHUN.

36. OcobeHHOCTH 00pabOTKM PE3yJIbTATOB HMCCIICIOBAHMS IOIIArOBOM 3a/1aun
Y TIPOIIECCOB.

37. Coxpanenue pe3ysbraToB. [loBTOpHOE OOpalieHue K pe3yjabTaram.

38. OCHOBHBIE OIEPATOPHI MOCTIPOIECCOPHOI 00paboTku s3bika APDL.

4.3. IIpumep 3K3aMeHALUOHHOT0 OWJIeTa

oy BIIO «/loHenknii HAUMOHAJIbLHBINA TEXHUYECKUI YHUBEPCUTET»

YpoBeHb BeICIIEro MpodhecCHOHATLHOTO0 00pa30BaHMs oakanaepuam
Hanpasnenue nonrorosku 15.03.05 « KoHCTPYKTOPCKO-TEXHOJIOTHYECKOE OOeceueHne
MAIIHHOCTPOUTEIbHBIX POU3BOICTBY»

[Tpodunb «HHdopManuoHHbIe TEXHOJOIHH MAIIHHOCTPOCHUSD)
CemecTtp 6 ( 6ecennuit)
YyeOHas aucuuminHa «MojaenupoBaHue HANPAKEHHO-1e()OPMHPOBAHHOI0

COCTOSIHMSI TEXHHYECKHX 00HEKTOBY

3K3AMEHAIIMOHHBINA BUIET Ne 1
1. Pacuetnnie cootHomieHuss MKD st u3ruOHBIX CTEp)KHEBBIX cucTteM. ba-
JIOYHBI KOHEYHBIN 3JIEMEHT.
2. byneBsl onepanuu.
3. OCHOBHBIE OMEPaTOPBI MOCTHPOLIECCOPHON 00paboTk Ha si3bike APDL.

YTBepxaeHo Ha 3aceqanuu Kadeapbl « OCHOBBI IPOSKTHPOBAHMS MAIITIH)
[Tpotokomn Ne 1 ot 28 aBrycra 2022 rona

3aB. kadeapoit npo¢. Heuenaes B. T'.
DK3amMeHaTop no11. JIlykuues A.B.



4.4. Kputrepuu onieHNBaHUS

Onenka ucneitanus o 100-6amipHOM 1mikane GopMHUpyeTcs Kak cymMMa 0ajuioB,
HaOpaHHBIX 32 OTBETHI HA BONPOCH! Ouiera. [1o kaxxnoMy Bompocy:

— «33,3 6ann06» — BBHICTABIIAETCA, €CIIM MPU OTBETE Ha BOMPOC CTYJIEHT 00Hapy-
KU YMEHHE CBOOOIHO, JIOTUYHO, YETKO W SCHO MPEAOCTaBIATH T'PaMOTHbBIE, Ipa-
BUJIHBIE OTBETHl Ha MOCTABJICHHBIA BOMPOC C HMCIOJIb30BAHUEM TEPMHUHOJIOTHU U
CUMBOJIMKH B HEOOXOAMMOM JIOTUYECKOMU MOCIIEeI0BATEILHOCTH, a TAK)KE CBEICHHUM U3
IPYTUX JUCHWIUIMH W 3HAHWWA, MPUOOPETEHHBIX paHee; TBEPHbIE MPAKTUYECKUE
HABBIKA C TBOPYECKUM MPUMEHEHHEM MOTYYCHHBIX TCOPETUUCCKUX 3HAHHM; UCIIONb-
30BaHUE U MPEJIOCTaBICHUE MOJHOTO 000cHOBaHMs Harbosee Y)PEKTUBHBIX U pally-
OHAJIBHBIX METOJIOB TOWCKA PEIICHUS;, YMEHUE HCIIOJIh30BaTh MPHUOOPETCHHBIC 3HA-
HUS ¥ HaBBIKM B HECTAHJAPTHBIX CUTYallUsX, TPEOYIOIMMX BBIXOAA HA MHOMU, Ooee
BBICOKHI YPOBEHb 3HAHUH; IPUBEACHBI aHATUTHICCKUE 3aBUCIMOCTH U PACYUCTHI;

— «26,6 6anno6» — BBICTABIIIETCS, €CIIM IIPU OTBETE HA BOIPOC CTYJICHT MPOSBUI
BBICOKMH YpOBEHb 3HAHMM MPHU OTBETE Ha BOIPOC, MOKA3aJl YMEHHE NMPUMEHATh TEO-
peTHYeCKre 3HAHUS ISl PEIICHUs] TTOCTABJICHHOMN 3a/1a4, YETKO BIAJCEeT U MPUMEHSI-
€T aHAJMTUYECKUE 3aBUCUMOCTH ISl YCIIOBUM 3a7a4u, yMeeT (pOpMYJIHPOBATH BHIBO-
JIbI, OJTHAKO TIPU PEIICHUH 33Jla4¥l JIOMYCTUII HEKOTOPhIE HETOUYHOCTH, HEJJOCTATOYHO
000CHOBAJI TOMYIIEHHUsI, KOTOPhIE UCIIOJIb30BAIUCH MPU PEIICHUN 33/1a4K;

— «20 6annosy — BBICTABIAETCS, €CIIM MPU OTBETE Ha BOIPOC CTYJICHT OOHApYy-
KUJ yMEHUE CBOOOIHO TPEIOCTABJIATh MPABWIBHBIC OTBETHl HA MOCTaBJICHHBIC BO-
MIPOCHI C UCIIOIB30BAHUEM TEPMHUHOJIOTHH, a TAaK)KE 3HAHWW, IPHOOPETCHHBIX paHee;
HaJIMYHMe HECYIIECTBCHHBIX HEIOCTATKOB WM HAPYIICHHS IOCICIOBATCIHHOCTH H3-
JIO’KEHHUS; MCTIOJIh30BAaHUE HE CaMBIX PAIlMOHAIBHBIX METOAOB IOMCKA PEIICHUS; HEe-
3HAYNTEIbHBIC HEIOCTATKU WJIM OIMTUOKY B pacyeTax;

— «13,3 6ann06» — BHICTABIACTCS, €CIIM MPU OTBETE HA BOMPOC CTYJICHT 0OHApY-
U1 6a30BbIC 3HAHUS 110 BOMIPOCY, 3HAHUE OCHOBHBIX AHAIMTUYECKUX 3aBUCUMOCTEH,
OTMMMCHIBAIOIINX 3aJaHHBINA MPOIECC, OJTHAKO JTOMYCTUJI CYIIECTBEHHBIE OIMOKU MpHU
BBITIOJIHEHUH PACUYETOB, HE CMOT CHCTEMAaTU3UPOBATh MUCXO/HBIC JaHHBIE U CHOpMY-
JIMPOBATH BBIBO/IBI;

— «6,66 6an106» — BHICTABIIAETCS, €CIIU MPU OTBETE HAa BOIIPOC CTYJICHT OOHApYy-
JKUJI BJIQJICHUE OCHOBHBIMHU TIOJIOKCHHUSIMU MaTepuaia, HO (parMeHTapHO U HEIo-
CJIEIOBATENILHO JIA€T OTBETHl HA IOCTABJICHHBIE BOMPOCHI, Ca0ble MPAKTUYECKUE
HABBIKH, TTOUCK PEIICHUS THUITOBBIX CTAaHAAPTHBIX 3a/lad HEPalMOHATBHBIMHU CIIOCO-
0amMu ¢ MPUHIUNHATBHBIMH OIIUOKAMU;

— «0 6anno6» — BBICTABIISCTCS, €CIIA IPU OTBETE HA BOIIPOC CTYACHT OOHAPYKHUJIT
HE3HAYUTEIbHBIN 00N 00beM 3HaHUM, OTCYTCTBHE HABBHIKOB B PEIICHUU 3aJ]1au IO
Pa3IMYHBIM TeMaM JAUCIUIUIMHBI JOITYCTHI MPUHIMITHAIBHBIC OIIUOKH MPY PEIICHU U
3aJ1a4, KOTOPhIC HE JAIOT BO3MOYKHOCTH BBITMIOJTHUTH 3aaHUE, WM €CITU PEIICHHUE 3a-
JTa4¥ OTCYTCTBYET.

[TepeBon ouenku u3 100-6amnbHON B rocyaapctBeHnyio u ECTS ocymectpis-
€TCS B COOTBETCTBHH CO IIKajoW, mpuBeneHHOW B «llomokennn o0 opraHu3aiuu
y4eOHOro mpoiiecca B JJoHEIIKOM HAaIlMOHAIbHOM TEXHUYECKOM YHUBEPCUTETE).



Texkymmii KOHTPOJIb 3HAHUM CTYJIECHTOB IPOU3BOAMTCS MO PE3yIbTaTaM Ca-
MOCTOSITENIBHOM PaOOThl BO BpeMsl IPOBEAEHUS JaOOPATOPHOIO 3aHATHS U MO pe-
3yJbTaTaM TECTOBBIX OIPOCOB.

IIpome:kyToUyHasi aTTecTanMs IO pe3yJbTaTaM YCBOCHHUS IUCLUIUIMHBI B
CEeMeCTpe MPOU3BOIUTCS B OpME CEMECTPOBOrO IK3aMeHa B cooTBeTcTBUU C «llo-
JOXKeHUeM 00 opraHu3aluu yuyeOHoro npouecca B JJOHEIIKOM HallMOHAJIbHOM TEXHH-
YECKOM YHUBEPCHUTETEY.

JIns onpenenenus ypoBHS 3HAHWM CTYZEHTOB IPENOAABATENb PYKOBOJICTBYET-
C KpUTEpUAMH OLEHKH 3HAHHMM, SBISIOIIMMUCS COCTAaBISIOIIECH y4eOHO-
METOANYECKOTO KOMILIEKCA AUCIUIIIINHEI.

4.5. HpI/IMepr TECTOB VISl TEKYLIEro KOHTPOJIsA

1. Kakoii onepatop si3pika APDL onuckiBaet OyseBy onepanuio JeIeHus:
1) SUBSTRUTE; 2) DIVIDE; 3) ADD; 4) SUMM.
4.6. Ilpumepsl 32124 I IPOMEKYTOYHOM aTTeCTANMHU

[Ipumep 2.1 ITocTpouTh TBEPAOTENBHYIO MOJIENb TPEX YETBEPTEHN MOJIOTO TOpA

¢ paguycamu 1,2 u 8 cMm.

5. PEKOMEHJAYEMAS JIMTEPATYPA
| Ocnoenas numepamypa

1. Mopo3oB E.M. ANSYS B pykax unxeHepa. Mexanuka pa3pyiieHus [DJIeKTPOH-
Helii pecypc] / E.M. Mopozos, A.10. Myiizemuek, A.C. [anckuit. - 54 M6. -

Mockga : JIEHAH/I, 2010. - 1 ¢aiin. - Cucrem. tpeboBanusi: Acrobat Reader. (j10-
CTYII Yepe3 JIMUHBIN KaOUHET CTYJICHTA).

2. Karmyn A.b. ANSYS B pykax uHxeHepa [DIeKTpOHHBIN pecypc] : MpakTUIecKoe
pykoBonctBo / A.b. Kamnyn, EXM. Mopo3zos, M.A. OndepreBa ; npenucn. A.C.
[ITaackoro. - 10 M6. - Mocksa : JIMBPOKOM, 2015. - 1 ¢aitn. - Cucrem. TpedboBa-
Hus: Acrobat Reader. (moctyn yepe3 TMYHBINA KAOMHET CTY/ICHTA).

Il lononnumenvnasn numepamypa
3. unarens JLIT. CuctemMpl aBTOMAaTH3UPOBAHHOTO MPOSKTUPOBaHUsA. Pemenue 3a-
Jla4y MPOYHOCTHOTO aHajau3a C UCHoib30BaHMeM maketa nporpamMm ANSYS 12. 1
[DnexTpoHHBIN pecypce] : yueoHo-MeToaudeckoe nmocodue / JLII. unrens ; DI'BOY
BIIO "Ilepm. Hat. uccnen. nonurexH. yH-T". - 10 M6. - [lepmsb : U3a-Bo Tlepm. Harr.
uCClen. MmonuTexH. yH-Ta, 2015. - 1 ¢aitn. - Cuctem. TpeboBanus: Acrobat Reader.
(mocTym yepes IMYHBIN KaOUHET CTYIACHTA).

4. Ucnonp3oBanue ANSYS APDL myst mocTpoeHus reoMeTpuu 00beKTOB METaJLTyp-
ruu [DJIEKTPOHHBIA pecypc]| : SIEKTPOHHbIE METOANYECKUE YKA3aHUs MO MpPaKTUYe-
ckum 3angatusMm / 'OY BIIO "Cawmap. roc. aspokocMmuueckuit yH-T um. akazg. C.II.



KoponeBa (Ham. uccnen. ya-t)" ; coct. A.I'. Hlnsnyrun. - 6 M6. - Camapa : [6.1.],
2010. - 1 daiin. - Cucrem. TpeboBanus: Acrobat Reader. (mocTym uepe3 Tu4HbBIN Ka-
OMHET CTy/ICHTA).

5. [NaBnoB A.C. Pemenue 3a1a4 MEXaHUKHU 1€QOPMUPYEMOTrO TBEPJOTO Tejia B MPO-
rpamme ANSYS [Dnextponssiii pecypc] : mpaktukyMm / A.C. IlaBnoB ; banr. roc.
TexH. YH-T "Boenmex". - 1 M6. - Cankr-IlerepOypr : [0.u.], 2014. - 1 daiin. - Cu-
creM. TpeboBaHus: Acrobat Reader. (moctymm yepe3 TUYHBIN KAOMHET CTYJICHTA).

6. YU EBHO-METO/INYECKOE OBECIHEYEHHUE JJUCHUIIJINHBI
Y4eOHo-MeTOAUYECKHE U3aHNs, pa3padoTanHbie B JJonHTY

6. MeTonuueckne yKa3aHUs K BBIMTOJTHEHHUIO JJAOOPATOPHBIX pabOT MO JAHMCIIH-
winHe "MojaenupoBaHue HANPsS>KEHHO-AS(POPMUPOBAHHOTO COCTOSHUSA TEXHUYECKUX
00BEKTOB" [DNEKTPOHHBIN pecypc] : A 00yJaroIIMXCs MO HAMPABICHUIO TTOITOTOB-
ku 15.03.05 "KoHCTpyKTOPCKO-TEXHOJIOTHUECKOE 00ECIeueHne MaITuHOCTPOUTEb-
HBIX MPOoU3BOACTB", crienuanu3anus "MHpopMalnoHHbIE TEXHOJIOTUU MAITHHOCTPO-
enusa" Bcex hopm obyuenus / TOYBIIO "IOHHTYVY", Kad. ocHOB mpoeKTHpOBaHUS
MaiuH ; cocT.: B. H. Casenkos, A. B. JlykuueB, M. B. bpuays. - 2 M6. - JloHenk :
['OYBIIO "IOHHTY", 2022. - 1 ¢aitn. - Cuctem. TpeboBanus: Acrobat Reader.
(mocTym yepe3 JINYHBIN KaOWHET CTYCHTA).

7. Meroandeckue yKazaHus K CaMOCTOSTENbHOU paboTe MpU U3YYEHUU JHC-
MUIUTMHBL "MoJienpoBanue HanpsiKeHHO-Ie(OPMUPOBAHHOTO COCTOSIHHSI TEXHUYE-
CKUX 00BEKTOB" [DJEKTPOHHBIN pecypc] : i 00ydaromuXcs MO HAMPaBICHUIO TTOJI-
rotoBku 15.03.05 "KoHCTpYKTOPCKO-TEXHOJOTHYECKOE 00ECIIeYeHrEe MAaIIMHOCTPOU-
TEJIbHBIX MPOU3BOACTB", crniennanu3anus "MHpopMalMOHHbIE TEXHOJIOTUN MAaIlUHO-
ctpoenus" Bcex ¢opm obyuenus / TOYBIIO "JOHHTVY", Kad. ocHoB npoekTupo-
BaHus MamuH ; cocT.: B. H. CaBenkoB u np. - 455 K6. - Honenk : TOYBIIO "JIOH-
HTVY", 2022. - 1 ¢aiin. - Cucrem. TpeboBanus: Acrobat Reader. (moctym depes nnd-
HbIN KaOMHET CTYJICHTA).

JJIeKTPOHHO-UH(POPMALIUOHHBIE PECYPChI
OBC JOHHTY - http://donntu.ru/library
OBC IPR SMART - http://iprbookshop.ru

7. MATEPUAJIBHO-TEXHUYECKOE OBECIIEYEHUE JUCIHUIIJINHBI

1. CnenmanusupoBanHas jgadoparopus Ne 2.006, yueOHbIN KOpIyC 2, s TIPO-
BEJCHUA 3aHATHH JIEKLIMOHHOTO THUIA, CEMHUHAPCKOrO THUIA, TEKYLIEro KOHTPOJS U
IPOMEXKYTOYHOM arTecTanuu (MyJbTUMEIUitHOEe 00OpyaoBaHue: komibioTep Intel
Pentium III 807MGz (OC — Ubuntu 14.04 Lts (6ecrmataas Bepcus), OpenOffice 3.1.1
(OecrutatHas Bepcusi), MyJIbTUMEIUNMHBIN MTPOEKTOP, SKPaH; CHEelHMAIM3UpOBaHHAs Me-
Oenb: TocKa ayTMTOPHAS, TTAPThI, IEMOHCTPAIIMOHHBIE CTEH/IBI U TIAKATHI


http://donntu.ru/library
http://iprbookshop.ru/

2. TTomerieHus 7151 CaMOCTOSTEHHON paOOThI ¢ BO3MOKHOCTBIO TTOKITFOYCHHUS
Kk cetn «/HTEepHET» M obOecredyeHHueM [OCTyma B AJIEKTPOHHYH HH()OPMAIMOHHO-
00pa3oBaTeNbHYI0 CpEeAy OpraHM3alliU: YHTAIbHBIC 3aJibl, y4eOHBbIE Kopiyca 2, 3
(KoMmmbroTepHass TeXHWKa C BO3MOXKHOCTBIO TMOJKIIOYCHHS K ceTh «VHTepHeT» u
o0ecreueHreM JIOCTyMa B AJIEKTPOHHYIO WH(POPMAIIMOHHO-00pa30BaTeIbHYIO CpPedy
(OUOC JOHHTY) u snexrponno-oubmoteunyto cuctemy (ObC IPRbooks), a Taxxe
BO3MOKHOCTBIO WHIMBUYaTbHOTO HEOTPAaHMYEHHOTO A0CTymna olydaromuxcs B ObC
u OUOC mnocpenctBom Wi-Fi ¢ mepcoHanmbHBIX MOOWIBHBIX ycTponcTB. OC —
MicrosoftWindows 7, OpenOffice 2.0.3 — oOmecTBenHas ymnensuss MPL 2.0,
GrubloaderforALTLinux — mumensuss GNULGPLV3, MozillaFirefox — mumensus
MPL2.0, Moodle (ModularObject-OrientedDynamicLearningEnvironment) — nuueH-
3ust GNUGPL).



