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1. OEJHU OCBOEHMA INCIIUITJIMHBI

Henr oceoeHHs gucMIEB «CHcTeMBI KOHeuHO-3nemeHTHOro aHanmmsa (CAE-
CHCTEMBI)» = (JOPMHPOBAIIHE Y CTYACIITOB NABLIKOD Pa3pabOoTIKH KOIIEHWIIO-DJIEMENTIILIX. MOJIETIeH,
HCCIIe/I0BaHMA STHX Mozenei u oOpaboTKH pe3ylsTaToB TaKMX HCCIIEOOBAHHH M BOCIHMTAHHE
OTBETCTBEHHOCTH 3a MPOIYKT CBOMX pa3paboToK.

Sanaumn:

® O3HaKOMJIEHWE C HaYIHBIMH ITQIXO0JAMH K MOJETHPOBAHHIO OOBEKTOB H TIPOIIECCOB Ha
fase KOHEYHO-IEMEHTHOTO AHATH34;

® OCBOEHHE TEOPHH H METOJOB KOHEYHO-3JIEMEHTHOTO aHAN3a, IIO3BOJLIIOIIHEX CTPOHTD
MOzleld 0ObEKTOB, CHCTEM H HPOLECCOB U CYIUHTh 00 MX aJieKBATHOCTH;

® O3HAKOMJIEHHE CTYJEHTOB C AITOPHTMEMH PELICHUS HHKEHEPHBIX 33134 MeXaHHKH
CILTIOIIHBIX Cpel MEeTOJAMH KOMITBIOTEPHOTO MOJEINPOBAHHS C IIOMOMIEIO NAKETOB IPH-
KJIagHBIX TIPOTPAMM, PEATH3YIOIHAX METO/ KOHEYHO-3IIeMEHTHOI'O aHAIHA34.

2. MECTO JMCIIMILIMHLI B CTPYKTYPE OIIOII BO

HJucriunnuba «CrcreMbl KoHeYHO-371eMeHTHOTO aHanu3a (CAE — cucTeMEBl)» OTHOCHTCS K
4acTH, GopMupyeMoil yuacTHHKaMH o0pa3OBaTENBHBIX OTHOINEGHHE (AMCIMILIHHA IO BRICOPY)
noAroToBkH Oaxanaspos no HanpasneHuio 27.03.05 «Munosatukany.

IIpepexBU3NTEl MUCHUILIMHEL: MaTeMaTHKa, callp B MalUMHOCTPOECHHH, IPHKIaTHasi MEXaHHKa,
MaTepHaloBeIcHuE, TeopeTHICCKasd MeXaHHKa, JeTalld MalliH H OCHOBEI KOHCTPYHPOBAHU.
Pazgens! sHCHHNIEHBE! A MEXKIRCHHNIHHADHEIE CBAZH ¢ 00ecNeMHBANIIAMH (IPeALITYIEMM)
JHCOHIIHEAMH H 00eCHeYHBAIMIHME (IOCJeIYIONIHMH) THCHAILIAHAMHA

Haumenopanue obecneunBaiomux (npeapiay- | Pazpesns! JanHo#d AUCOUITIMHEL, KOTOPBlE HeoOX0HMBI
LIMX) JUCLMIUIMH ¥ obecliedHBaoIuX (nocne- | A H3ydeH s obecredHBaeMbIX (MOCASHYIOMIHX) AKC-
IOYIOLIHX ) AHCLUTIIHH LHILTHH
5 ceMecTp
1] 2314567181059
IIpeanrecTBYIOHINE JHCHHIIHHEI
1. MaremaTuka. + + + + + + + + +
2. CATIP p MAalIMHOCTPOCHHH. + + + + + + + + +
3. ITpuknagHas MeXaHHUKA. -+ + + +
4, MarepuanoreeHue. + + + + +
5. TeopeTnueckas MEXaHHKa. & + + + +
6. Netany MaIliiH H OCHOBBI KOHCTPYHPOBaHMA. + + + + + + + + +
Hocaeaywoume IHCUMNIRALL

1. CATIP TexXHONOTHUECCKHX TIPOLIECCOR + + + + + + + + +
2. PaspaloTka MHHOBALIHOHHBIX IIPOEKTOB + + + + + + + + +
3. [IpepnunnoMHuas NpakTHKA. + + + + + + + + +
4. BeimyckHas KBaTUQUKAIMOHHAsS paboTa. + + + + + + + + +




3. HNIAHUPYEMBIE PE3YJIBTATHI OB YYEHHS ITO JUCHUILIUHE
[Inanupyembie pe3ynbTarThl 00y4eHHs DO TUCIIUINIMHE, COOTHECEHHEIE C ILTAHHPYEMEIMH
pesyiapraTtamy ocsoerus OIIOIT (koMneTeHUNAMHE H HHOUKATOPAMH AOCTIDKEHHAS KOMICTCHIIHIH)

®opmMupyemele IInanupyemsle pe3ynabTaT 00yUeHHS 10 JUCLHIUTHEE, B Haumenosanue one-

KOMIIETEHIIHHA COOTBETCTBUHU € HHAHKATOPOM JOCTHXEHHA KOMIIETSHLIMU HOHYHOTO Cpe/ICTRa
(xon, conepxanue Hupuxarop JOCTHKEHMA Pezynerate! ofyuenus mo

KOMITETEHLIHH ) KOMIIETEHLIMY JHCLMIUIHHE
ITK-1. Cnocoben ITK-1.1. 3uaer meTozp! aHa- | 3HaeT CTPYKTYPY HHHOBA- HWunueumyansHoe
pa3pabaTsIEaTh JIM3a U OLEHKM PUCKOB IIPO- | LIMOHHOIO NIPEUIPUSL LM HPARIMKO-

MACTIOPT MPOEKTa
M TIPOrpamMMBl.

€KTd, METOIBI [TNAHHPOBAHNA
[pOeKTa HITH NpOTpaMMBl,
[IOKA34TCIIH KadccTsa paboT
o NMPOEKTY HIH IporpaMMe,
METOZEI IOCTAHORKH LIeNiel
ATd COCTaRNEHNA TIaCIOpTa
[IPOEKTa MITH [IPOTPaMMBl.
TIK-1.2. ¥MeeT HCIIONE30BaTE
METONE! IOCTAHOBKH LIENIed,
GOpMYITHPOBATE TEXHHYE-
cKoe 3alaHHe Ha HHHOBRALU-
OHHEIH NPOEKT, a TAKKE CO~
CTABJAATE KOMIUIEKT I0KY-
MEHTOB I10 [IPOEKTy. YMeeT
C03/1aBaTb YKPYMHEHHETH
rnas-rpa(uK npoexTa WiH
[IPOrpaMMEL.

ITK-1.3. Brajeer HaBpIKaM#u
pazpaboTKH APOEKTOBR HITH
[pOrpaMM © HCIOMB30BAHNEM
TEOPHH pellleHHS HHKeHep-
HBIX 23784 ¥ JPYTHX TeOopuH
MIOHMCKA HECTAHAAPTHHX pe-
LIESHHIL.

‘YmMeer yuacTBOBaTH B paz-
pPaboTKe M OCYLIECTBICHHH
IIPOrpaMM MHHOBALIMOHHOTO
Pa3BUTHUA TIPEANPHITHA.
Braneer HaBbIKaMH pazpa-
60TKH nNaHa npoBeneHus
npeobpazoBaHMii ¢ LENBIO
ONTHMH3ALAY TEMIIOB HH-
HOBALHOHHOTO PA3RHTHSA
IpeIIpHATH.

OPHEHRTUPOBAHHOES 33~
JaHHE, KOHTPOJiBHBIC H
TECTOBBIE BOTIPOCK]




4. OBBEM U CTPYKTYPA JTUCHMIIJIAHBE

5 cemecTtp: ofImas TPYAOEMKOCTE THCUIMIUIHHEL COCTARIACT 5 3a4eTHRIX eauHAMIL 180 sacos.

Pazpen (Tema)
JTHACLMILTHHEL

CemecTp

Hepens cemectpa

Konraxrnag pabora obyqarommxcs
C MeAAarOTHYECKHM pabOTHUKOM

Jlexipu
IpaxTnueckue
3AHATHA
JlaboparopHeie
paboThl
& (hopme npax-
mUecKoi noo-
ZOMOGKU
CPII

CamMocTosTensHas
pabota

QopMEt
TEKYIIETO KOH-
Tpons ycreBae-

MOCTH,
thropma npome-

JKYTOYHOH
aTTeCTALMH
(no cemecmpam)

TennonanpsKeHHoe cO-
CTOSIHHE KOHCTPYKIMI

=
L=
1
.
o

O0320p H BO3MOKHOCTH CO-
BpeMeHHBIX CAE-cucTem.
Hcenonezoranne CAE-
CHCTEM U1 MOJACITHPOBAHHIA
MpOLECCOB M pellieH s NpH-
KJIAIHBIX HIDKeHepPHO-
TeXHHYeCKHX 3anay. THOL!
KOHEYHEBIX 3JIEMEHTOR K OC-
HOBHBIE TPeDOBAHHMA K pac-
YETHBIM MOJIETAM.

1-2

10

Pemenue craunoHapHoi |
HECTANMONApHOH 3a1a4
TEMJIONPOBOTHOCTH METO-
JOM KOHEYHBIX 3JIEMEHTOB C
HCIONB30BAHHEM COBpe-
meHnpix CAE-cucreM.

3-4

10

HcnonezoBaHue cOBpeMeH-
Helx CAE-cucrem npu pe-
LWICHHH 33124 TEPMOYIIPY-
FOCTH.

5-6

10

PeliTHEI KOH-
TpoahL Ne 1

Hennuelinblii KoHCTpyK-
IHOHHBIH aHAIK3

30

OcofeHHOCTH MOJIETHPOBA-
HHA KOHTAKTHOO B3aHMO-
JleHicTBHA NPH PEILCHUH
3a/ad TEOPHH YIPYTrOCTH
corpemeHHbIMH CAE-
CHCTEMAMH.

7-8

10

HMcnonk3oranue coppeMe-
Hex CAE-cucteM npH pe-
HICHHH 337124 YIIPYTroIlla-
CTHYHOCTH.

9-10

10

HcnonkzoraHue CORpEMEH-
HeIX CAE-crcteM nipu Mo-
JalnEHOM H FAPMOHHYECKOM
aHAJIH3E KOHCTPYKIHMA.

11-12

10

PelTHHT KOH-
Tpoanb Ne 2

Mexanika KEIKOCTH H
raza

30

HcnonezoraHue cORpeMeH-
uerx CAE-cuctem npH pe-
IIEHUH 3a]a4 THAPOMEXa-

13-14

10

PeiiTHHT KON-
Tpoan Ne 3




HHKH, Fa30BOH THHAMUKH.
OcofbeHHOCTH pellleHHs NPy
JIaMHHAPHOM H TypOyNeHT-
HOM TEHYEHHSX JKHIKOCTH.
Hcmone3oBaHle COBPEMCH-
Hetx CAE-cucTem npu pe-

8 | meHHH 3a4a4 rHOpOIHHa- 5
MHKH TeueHHH co cBobon-
HBIMH IpaHHIaMH
Hcrionp3oBanue coBpeMeH-
HEIX CAE-cHcTeM nipH pe-
9 | wmennnu 3amayu oOTeKaHHa 5
TeJl TIOTOKOM HAKOCTH HITH
rasa.

Bceero za 5 cemectp 12 | 18 i 27 90 OK3ameH
' (274acon)

15-16
[\
(O]
2
=

17-18

Hanrune B nucuunmae KIVKP

Urore no qucumrnyde 18 | 138 ) 27 90 JK3aMeH
(274acos)

Temaruvecknii nian
topMma obyueHns — ouHasi
Coaep:xanue JTeKITHOHHBIX 3aHATHIH M0 ARCHHILTHAHE

Pazgen 1. Tennosanps:xeHHOE COCTOSHHE KOHCTPYKIIHE.

Tema 1.1. O630p u Bo3MoxrOCTH coBpeMeHHBIX CAE-cHcTeM.

ConepxaHue TEMEI:

Hcnonezosanne CAE-cHcTeM TS MOZENHPOBAHAS NIPOIIECCOB U PEIICHHs IPHKNAHEIX HHXKEHEPHO-
TEXHUYECKHX 3a/at. THIIbl KOHCTHLIX 3JIEMEHTOB M HX MOMuHOMBL. OyHKIHN GOPMEI JUIs Pa3iInIHEIX THIIOB
KOHEYHBIX 2IeMeHTOB. OCHOBHEBIE NPHHIIHIIE! CO3MAHUS KOHEYHO-3IIEMEHTHBIX MOIETeH,

Tema 1.2. PemleHne cranMoHapHOH M HecTAUMOHAPHOH 3a7a4 TEIUIOIPOBOIHOCTH METOJOM KOHEY-
HBIX 3JIEMEHTOB C HCIOIB30BaHHeM coRpeMeHHBIX CAE-crcTeM.

Coaepxanue TeMEL:

3axon ®Pypre, Dath onpeleieHNe KOIGDDHIHEHTY TEILIONIPOBOIHOCTH, TEMIICPATYPHOMY OO, TEM-
nepaTtypHOMy rpaguenty. JuddepeHnuancuoe ypaBHSHUES TSIUIONPOBOJHOCTH. | paHHYHBIE YCIOBHS TEILIO-
obmeHa. BapnanmoHHas MOCTaHORKa 3aayi TEINIONMPOBOAHOCTH H €€ YHMCIEHHAd pealm3alust METOJOM KO-
HEYHBIX 3IEMEHTOB.

Tema 1.3. Mcnonezosanue cospemeHHbIx CAE-cHCTEM PH peIICHUH 3a1a4 TEPMOYIIPYTOCTH.

ConepxaHue TEMEIL:

IorsaTHe B MocTaHOBKA KpaeBoil 3a7a4i B MeXaHMKe TBEpAOro AedopMupyeMoro Tena. Bapuanuon-
Has [OCTaHOBKA 3a0a4d TEOPHM YIPYTOCTH M €€ YMCICHHAS PCaTM3allid METOAOM KOHEUHBIX 3NIEMEHTOR.
MaTtpuna xKecTKOCTH, MaTpHLa feopMalyii, BEKTOp Y3JIOBBIX IepeMelen il 0JHOMEPHOIO JABYXY3JI0OBOrO
KOHETHOIO 3IeMeBTa. MaTpHIla JXecTKOCTH, Marpuua jedopMaiuii, BeKTOp Y3J0BLIX IepeMercHUH IBY-
MEPHOT0 TPEXY3I0BOTO KOHEYHOT0 31eMeHTd. KOHEeHO-31eMEHTHASI CXeMa PEeIISHNsI 3a1at TEPMOYIIPYTO-
cTH. KyHemaru4yeckue rpaHUYHEEbE YCIIOBHA U UX BIMSHHE Ha TOYHOCTH PE3YJIBTATOR.

Paznen 2. HenmnnelHEI! KOHCTPYKIMOHHEIH aHATIR.

Tema 2.1. OcobenROCTH MOJESTHUPOBAHHS KOHTAKTHOIO B3aWMOEHCTBHS IPH PENIeHHH 3aJad Teo-
PHH YIPYTOCTH cOBpeMeHHBEIMH CAE-cucTeMamu.

ConepixaHue TEMBI:

BosmoxHEIE pacdeTHBIC CXEMEI IPH MOJENMPOBAHHH KOHTAKTHOTO B3aMMOJECHCTBHS TEN B paMKax
pelleHus 3a1a4 TePMOYIPYTOCTH METOI0OM KOHEUHEIX DJIEMCHTOR.

Tema 2.2. Ucnons3osanune coBpeMeHHEBIX CAE-cHcTeM Ipy pelneHny 3a/1a4 YIpyroruacTHHOCTH.

Conepxanne TEMEL:

Mojgemn ynpyromiactadeckoro jeGOpMHPOBaHMA, HCIONB3YeMblE B KOHEYHO-3JIEMEHTHOM IIPOY-
HOCTHOM aHamuse, obracth npuMerenus. JedopManuonHas TeOpHs INACTUIHOCTH, €€ Pealu3anus IpH Xo-
HEYHO-3JIEMEHTHOM ITPOYHOCTHOM aHATII3E.



Tema 2.3. UcnonszoBanne corpeMenHslx CAE-cucTeM IpH MOAAIhHOM M FapMOHHYECKOM aHalnHze
KOHCTPYKIHH.

Conepxanne TeMbL:

Pacyersrple cXeMBI IIpH PeleHUH 3akaY MOZAJIBHOTO AHANM3A METOJ0M KOHEUHBIX 3ieMeHTOB. Pac-
YETHBIE CXEMBI IPH PEIIeHHH 3a1a4 FrapMOHHYECKOT 0 aHaIi3a METO/IOM KOHEUHEBIX JIEMEHTOB.

Paznen 3. Mexanuka ®KEIKOCTH K rasa.

Tema 3.1. UcnomszoBanne cospeMeHHERIX CAE-cHCTEM NpH pemeHHH 3a1a9 THIPOMEXaHHKH, Ta3o-
BOH JUHAMMKH.

Conepixanue TeMEI:

OcobeHHocTH pelnenust 3aiay rujgpomMexannky B coppemennbix CAE-cHcreMax Npy TaMUHAPDHOM M
TYpOYHEHTHOM TeYeHHsX WHUAKOCTH. OcoOEHHOCTH MCIONB30BAHHS JMHAMMYECKHX CETOK B 3aJ[adaX BbI-
YUCIUTENBHONW I'MAPOIHAMMKH.

Tema 3.2. Wcnons3oBanne coBpeMeHHBIX CAE-CHCTEM IpH pellleHHH 3a1ay THAPOTHHAMUKH Teue-
unit co cBoGOMIILIMH TPAIHIAMH.

CopgepxaHue TEMBI:

Pacyernas cxema IIpH pelieHdd 33434 TEAPOIUHAMUKA METO/IOM KOHEUHEIX 3JIEMEHTOB /IS TeHeHuH
C OTKPBITEIMH FPaHUIIaMH.

Tema 3.3. Hcnons3oBanue corpemenHbix CAE-cucreM npu pelneHuy 3a/ia4 o0TeKaHus TeN IT0TOKOM
JKUAKOCTH UITH Taza.

Conepxanue TeMbL: .

PacyeTsas cxeMa IpH peIISHHH 3ajad MHAPOAMHAMHUKA METOJOM KOHEYHBIX JIEMEHTOB IIpH obTe-
KaHHMHU TeJl HOTOKOM HeCKAMaeMoH xuakocTH. OcoOeHHOCTH pEelIeHus 3a1a4 ra30Boi JUHAMHKYE METOJIOM
KOHEUHBIX 3J1EMEHTOB lipU CBEPX3BYKOBBIX CKOPOCTSIX TEUEHUS IOTOKA.

Cojepxanne NpaKTRHECKHX 3AHATHH 110 JHCIANIHHE

Paszpen 1. TeruionanpsxeHHOe COCTOSHAE KOHCTPYKIHIA.

Tema 1.1. O630p ¥ BO3MOKHOCTH coBpeMeHHbIX CAE-cHcTEM.

Conepxanue NpaKTHYECKUX 3aHATHIH:

3HAaKOMCTBO C BO3MOKHOCTAMH, CTPYKTYpoH u uurepdeiicom coppemennoro CAE - xommnexca.

Tema 1.2. Pemenue craimiionapHoil B HecTallHOHAPHOH 3aiay TEINOIPOBOJHOCTH METOJOM KOHed-
HBIX 3JIEMEHTOB C HCIONb30BaHUeM cORpeMeHHBIX CAE-cucTeM.

Conepxanne NpaKTHYECKHX 3aHATHIA:

CnocobbI 321aHRs BpEMEHHEIX TAPAMETPOB, HAYalTbHEIX B TPaHWIHBIX YCNOBHH MY PEIICHHH HECTa-
LIHOHAPHOH 3a1da4H TEINONPOBONHOCTH B coBpeMeHHOM CAE — koMnekce.

Tema 1.3. Mcnone3oranue coppemeHHBIX CAE-CHCTEM TIpH peIleHNH 3a0a4 TEPMOYIPYTOCTH.

Coaep:kaHyie IpaKTHIECKUX 3aHITHIA:

Pacuer nsMeHeHUA HanpKeHHO-IIe)OPMHUPOBANHOTO COCTOSHNA KOHCTPYKIIMK Ha OCHOBE Pe3yNbTa-
TOB PEIleHHS HeCTAHOHAPHOH 3a1a4yl TEIUVIONPOBOIHOCTH METOAOM KOHETHBIX 3JIEMEHTOB B COBPEMEHHOM
CAE - xoMIInexce.

Paznen 2. HenuselHbI KOHCTPYKITHOHHBIH aHAIH3.

Tema 2.1. OcobeHHOCTH MOAESITMPOBAHUA KOHTAKTHOTO B3AHUMOJACHCTBHS NPH PELISHAH 3a/ia4 TEO-
puH yunpyrocty coppemeHHEIME CAE-cHucTeMaMi.

Conepixanue MpakTUYECKUX 3aHATHH:

3amaHue YCNOBHI KOHTAKTa JeTalel B y3iax IPH PEelleHHH 3a/1a4 MEXaHHYeCKOI'0 B3aUMOIeHCTRHS
METOJOM KOHEYHEIX 3eMEHTOR B coBpeMeHHOM CAE — KoMIUIeKce.

Tema 2.2. Hcnons3oBanne coBpeMeHHBIX CAE-cHcTEM IIpH pelneHin 3a1a4 yIpyrolLIacCTHIHOCTH.

CopneprxaHue IpakTUYECKIX 3aHATHHA:

PacueT HanpsxenHo-n1ehOpMHUPOBAHHOTO COCTOSHHSA KOHCTPYKIIMH METOIOM KOHEUHEIX 3NIEMEHTOB
IIpH HeNuEHeHHOH nocTaHoRKe 3a7a9d B coppeMerHOM CAE — xoMiniekce.

Tema 2.3. Mcnoms3oranue corpeMeHHBX CAE-CHCTEM IpH MOJATLHOM ¥ TapMOHHYCCKOM aHAIN3e

KOHCTPYKIIHH.
Coneprxanye NpaKTHYECKUX 3aHATHH:



Onpepnenenne coOCTBEHHEIX M BBIHYKACHHBIX KoNeOaHUH KOHCTPYKIMH METOJ0M KOHEUHEIX JJIEMEeH-
TOB B coBpeMeHHOM CAE — KoMITIeKce.

Pazgen 3. Mexanuka )XHEIKOCTH H rasa.

Tema 3.1. Mcnonszosanne coppeMeHHbIX CAE-cHCcTeM IpH pelleHUH 3a1ad THAPOMEXaHHKH, raso-
BOH TUHAMHKH.

Copeprranye NpakTHYCCKHX 3aIATHH:

Pemenue 3aga4n JHHaMHKH JBHKEHHS KHIKOCTH B KaHANE IEPEMEHHOT0 CEYEHHS METOIOM KOHEU-
HLIX OIEMENTOB B YCIIOBMSX NaMunapioro 1 TypOynenrtioro noroxon B conpemennioM CAE  xominekce.

Tema 3.2. McnoneszoBanre coppeMenHbx CAE-cucTeM NpH pelleHUH 3afad THAPONUHAMUKE Tede-
Huil co cBODOAHBIMH TPaHMUAMH.

Coneprxanye NpaKTUIECKUX 3aHATHI:

Pemenne samayu ruapogmHaMUKH TeueHHH co cBOOONHBIME IpaHunaMy B copemeHHoM CAE —
KOMILJIEKCE.

Tema 3.3. Mcnonn3osanne coBpeMeHHEIX CAE-crcTeM MpH peleHtn 3a1ad 00TeKaHus TeN MOTOKOM
AMIKOCTH HIIH Taza.

ConepkaHue MPakTUYECKHUX 3aHATHH;

Pemrenve 3agaun obrexanns Tena MOTOKOM XXHAKOCTH HITM ra3a B coppeMeHHOM CAE — xoMtekce.

5. OUEHOYHBIE CPEJCTBA JJIA TEKYINEI'O KOHTPOJIA YCIIEBAEMOCTMU, IIPO-
MEKYTOUYHOMN ATTECTAIIHM 110 HTOT'AM OCBOEHUS JUCIHIIJINHEBI K
YYEBHO-METOAWYECKOE OBECIIEYEHUE CAMOCTOSATEJIBHOR PABOTHI
CTYAEHTOB

5.1. Texymnii KOHTPOJIb YCIIEB2EeMOCTH
Bonpoce! giaa peiiTuar-ckoarpoas Nel

JeficTBus Hax MaTpuL@aMH (CIOKEHHE, YMEOXKEHHE, TPAHCTIOHHPORAHKE H T.1.).

HuddepeHnupopanue MaTpAYHbIX COOTHOIICHHH.

Matpuynas ¢opmMa 3anHCH TEH30PHBIX BEIHUMH.

Metozas! pelmeHns THHEHHEIX CHCTEM

Huddepennuansnoe ypapHeHHE TEILIOPOBOTHOCTH

3akoH Dypse, maTh omnpenelcHUe KodhGHIMEHTY TenMoNpOBOAHOCTH, TEMIEPATYPHOMY OO,

TeMOEpaTypHOMY TPaJHeHTY.

7. BapHallMOHHas ITOCTAHOBKA 3aj{a4M TEIUIOHPOBOIHOCTH M €€ YHCIEHHAs peajusalys METOJOM KO-
HEYHBIX JIEMEHTOR.

8. PacuerHrpie cxeMsl IpH MOACTHPOBAHWH KOHTAKTHOI'O B3aHMOJEHCTBUA TENl B paMKaX PEIUCHHA 3a-
Jia4 TEIUIONpPOBOJHOCTH METOJOM KOHEUHBIX DJIEMEHTOB.

9. TD'pammuinie ycronng TemnoobMena.

10. Iloudarue u mocTaHOBKA KpacBoi 3a7auy B MeXaHWKe TBEPIoro aedopMUpyeMoro Tela

11. BapranpoHnad MOCTAHOBKA 3aJaYd TEOPHH YOPYIOCTH M €€ YHCIHEHHAS Peadsallis METOIOM KO-
HEYHBIX 3NIEMEHTORB.

12. Marprua SKeCTKOCTH, MaTpuia JAedopMalnmi, BEKTOD Y3JO0BEIX IEepeMEIleHUH OJHOMEpPHOIO
JIByXy3JIOBOTO KOHEUHOI'O 3IIEMERTA.

13. Marpena kecTKOCTH, MaTpuua gaegopMannii, BEKTOp Y3NOBBIX MepeMEIleHHH IBYMEpPHOI'0
TPEXY3I0BOI0 KOHEUHOTO 3IEMEHTA.

14. KoHedHo-371eMEHTHAS cXeMa pelleHHs 3aJla49H TCPMOYIPYTOCTH

15. KnnemaTudeckye rpaHUdHEIC YCIOBHA U HX BIHSHHE Ha TOYHOCTE PE3yNILTATOB.

SN BN

Bonpoce! pist peiiTHHr-KoHTpOAs Ne2

1. ANTOPHTM SMCACHHOTO PEINEHUT KOHTAKTHBIX 3a(ad METOOM KOHEUHBIX MEMEHTOR.
ANTOPHTM YHCICHHOIO PEMICHHS KOHTAKTHBIX 3a7ad METOJIOM KOHEYHBIX DJIEMEHTOBR IIPH IIOJBHXK-
HOM KOHTAaKTe ¢ TPEHHEM.

3. ANroput™ 4HCIEHHOTO PELIEHHs KOHTAKTHBIX 38749 METOJO0M KOHEUHBIX 3JIEMEHTOB IIPH COSIHHE-
HHSX C HATATOM.

4. ANTOpHUTM YHCJIEHHOIO DEIEHHI KOHTAKTHBIX 3aJjad METO/I0M KOHEHHBIX JIEMEHTOB IpH TeMIepa-
TYPHBIX Ae(hopMaLHIX (B YCIOBHIX BO3MOXKIOrO pasMBIKaHUI KOHTAKTa).



10.

11

12.

| S

e el

16

Mozenu ynpyroniacTH4ecKoro AehOpMHPOBAHHS, HCIIONL3YEMBIE B KOHEYHO-DJIEMEHTHOM IIPOY-
HOCTHOM aHalli3e, 00JIacTH TpHMEeHEHHS.

HedopMmauuonHas Teoprs MIACTHYHOCTH, €€ pealn3alfsd IPH KOHEYHO-3IEMEHTHOM MIPOYHOCTHOM
apanmse.

Teopus TeueHus, ee peanuzalyd OpH KOHETHO-DIEMEHTHOM NPOYHOCTHOM AHATH3E.

OcobenHOCTH pemeHns 3afad TePMOINIACTHYHOCTH PH KOHEYHO-3JIEMEHTHOM IIPOYHOCTHOM aHa-
TH3e.

PacteTHBRIE CXEMBI IPH PEIISHAH 3a/1a9 MOJIANTBHOIO AHANTA34 METOIO0M KOHEYHBIX JIEMEHTOR.
PacgeTHBIE CXeMBI IPH PENICHHH 321249 FApMOHHYECKOr0 aHANH3a METOJOM KOHEUHEIX 3JIEMEHTOB.

. BoamoxkHocTH coBpemernHEIX CAE-KOMIUIEKCOB IO PELISHMIO 3aJay HECTAHOHAPHOH HenuHeiHoH

JHHaMHAKH.
BosmoxuOoCTH COBPCMEHHEBIX CAE-KOMIIIIEKCOB II0 PELICHHAIO 3a4a49 MCXaHHKH paspyIIeHU

Bonpoce! pia pefitMar-konTposisa Ne3
Merousl JUCKPEeTHSALMAN YPABHEHUH MBUKEHUS BA3KOM KUIKOCTH M I'PAHHMHUHbIX YCIOBHIL,
Mopene Basxkod >kuAKocTH. JIHHEHHO-Bs3Kkas (HBIOTOHOBCKAsA) JKHIOKOCTh. YpaBHeHHs Hasbe-
Crokca.
CrcTeMEl ypaBHeHWH UTA BA3KOM HeCkuMaeMoH skuakocTy. HavanbHele i rpaHAYHEIE YCIOBHA.
CucTeMbl ypagHeHHH JULT BA3KOH CxxuMaeMol xuaxocTd. HauanpHele U rpaHugHEIC YCIOBHAL.
Moaenrporanye TaMHHAPHOTO IBIDKEHHAST HEC)KAMAaeMOH BA3KOH XHIKOCTH
MonenupoBanue TypOyIeHTHOTO NBIDKCHHS HECKUMAeMOH BA3KOH KUIKOCTH
Ocuosxsie Mogen TypOyneaTHOCTH B CFD makerax
Huccunanys SHEPTUH B BA3KOH TEIIONPOBOXHON HUJIKOCTH.
MopenmupoBanue 00TEKaHUA Tella IOTOKOM BS3KOH HECHHMAEMOH JKHIKOCTH.

. MOHGHHPOB&HHC BHEIMHETO COKUMACMOT(O TCUCHHA.
. MO,I[GHHPOB&HHC IEePUOANYECKOT0 TEYCHHA H TCIIOIEpEHOoCca (Hpnmep pPEmMIEHKA 3ada9H pacdcTa

pEIIeTKY TerI0OOMEHHHKA).

. Mojeimpopanue TeueHuH co cBOOOAHBIME TPaHALIAMH.
13.
14.
15.

III’ICKPETPIS&HI’IS[ PaCuCTHBIX obnacTei. MCTOI[BI B AITOPHTMEI JHCKPETH3aIH

PacuetHas cxema IIpH PEINCHUH 3a0a49 T’HAPOTHHAMHKH I TEUSHUH ¢ OTKPBITEIMH TpaHHIIAMH.
Pacuernas cxema AJ1A peIIcHNA 3adad THAPOAHBEAMHKHA IIpH oOTekaHuH TeN MOTOKOM HeCKHMaeMoi
AHHUIOKOCTH.

. PacyeTnas cxema A7 pelIeHHS 3a/1a4 MOACTHPOBAHH BHENIHETO CKIMAEMOTO TEUSHHS.
17.
18.

OcobenHOoCTH HCIOIB30RANIA JHHAMHAYECKHX CETOK B 3a1a4Yax BEMMHCIATEIEHOH TAHUPOJHHAMHKH.
OcoberHOCTH PCIUCHMA COIIPAXCHHBIX 3a4aq FHIIPO(I"B.SO),HI’IH&MHKH, TCHIOBOI'0 H MCXaHHYICCKOI'0
HarpyxCeHHA.

5.2. lIpomexxyTouHast aTTeCTAUMA IO UTOTAM OCBOSHHS JIHCIHILIAHEL

o

8.
9.
10.

11.
12.

Bomnpocs! k 3x3aMeHy
OcHOBHas KOHUENIMS KOHEYHO-3JIEMEHTHOTO aHAaJK3a, JOKANbHAS AIMPOKCHMAIMA PACYETHOH 0b-
NaCTH.
OcHOBHEIE IIpaBHJIa HOCTPOSHHS KOHEIHO-AIIEMEHTHEBIX Moeei.
OzHoMepHBIe KOHEYHEIE JIEMEHTHE, HX HHTEPHOJSIHOHHEIE [TOJIHHOME! H ()YHKIHH (HOPMBL
JAByMepHEBIC TpeXy3NOBBIE KOHEYHEIE >IEMEHTHI, HX HHTEPIOJIALMOHHBIE NOJMHOMEL M (YHKIHH
bopMEL.
JByMepHEIe YeThIpeXy3JI0BREIE KOHEYHBIE INEMEHTEL, X HHTEPIOISIMOHHEIC IIOTHHOMEL B YHKIIHA
dopmsl.
TpexMepHble KOHEYHBIE HIIEMEHTEI, HX HHTEPIOIHOHHEIE TONHHOMEL B ()YHKIHHA (HOPMBL
HurepnonupoBanye BEKTOPHBIX BENHYMH IPH NHCKPETH3AUHH OJHOMCPHBIMM, ABYMEDHBIMHU H
TPEXMEpPHEIMH KOHEUHEIMH 3JIEMEHTAaMH
Jloxanenere cucremsr koopauaar (L- KoopAMHATEI) A OXHOMEPHEIX KOHCTHEIX IEMEHTOB.
JloxameHrle cucTeMEBl KoopAuHar (L- koopauHaThI) Aj19 JBYMEPHBIX KOHEUHBIX 2JIEMEHTOB.
Jloxanegsie cucTeMBl KoopauHar (L- KoOpAMHATEL) AJIS TPEXMEPHEIX KOHEUHBIX 3JIEMEHTOR.
CrolCcTBa HHTEPIIONSAIHOHEHEIX IIOIIHHOMOB (CXOAHMOCTE, HETIPEPEIBHOCTD)
HHTepnosauyOHHEIE TOMHHOMEI CKAMAPHBIX BEHYHH JII JHCKPETH30BAHHON 00MacTH



13
14
15
16

17.

18.
19.

20.

21.

22.
23.
24.

25.

20.

27.
28.
29.
30.

31.

32.

33.

34.

35.
36.

37.
38.
39.

40.
41.

42.
43,
44.
45.
46.
47.
48.
49.
50.

. lHTeproNnsaIEOHHEIE TOTMHOME] BEKTOPHEIX BEITHYHH IS IUCKPETH30BaHHOM 00nacTu

. ANTOpPHTM PEINeHHS CTallHOHAPHEIX 32124 TEOPHH I10IIS METOIOM KOHEYHBIX 3JIEMEHTOB.

. AITOpUTM peIeHNs HecTalMOHAPHEIX 2a1aY TEOPHH II0JI1 METOAOM KOHEUHBIX 3JIEMEHTOB.

. ATIIPOKCHMANHA pacueTHEIX obactel B 00BEMOB ¢ KpMBOMHHeHHBIME rpaHunaMu. OmuoMepHbe
KOHEYHBIE 3JIEMEHTH] BEICOKHX ITOPSIIKOR H UX ITOJIHHOMEL

ANNpPOKCHMANHs PacIeTHEIX obacTel H 00beMOB C KPHBONMHHERHBIMY I'PAaHKUIAMHE. J[BYMEpHELIE KO-
HEYHEIE 3]IEMEHTHI BEICOKHX HOPAAKOR H HX HOMHHOMEL

uddepennuancuoe ypapHeHHe TEILIOIPOBOHOCTH

3akon {ypre, narek onpeAeieHHE KO3(Q(HIEEHTY TEIIOIPOBOIHOCTH, TEMIIEPATYPHOMY OO,
TEMIIEPATYPHOMY I'PaIHEHTY.

BapuanuosHas IOCTaHOBKA 3a7adl TEIUIOIPOBOJHOCTH M €€ YHCIeHHas PealH3allusi METOAOM Ko-
HEYHBIX 3JIEMEHTOB.

PacueTHBIE CXeMBI OPH MOJCAHPOBAHHH KOHTAKTHOTO B3aMMOJEHCTRHS TEl B PAMKAX PCIICHMS 3a-
7laq TEIUIONPOBOAHOCTH METOOM KOHEHIHEIX DJIEMEHTOR.

['paruEBIe yemosus Teruoodbmena.

IlonaTye ¥ IOCTAHOBKA KPAaeBOH 3aa4i B MEXaHHKe TBEPOro Ae(GopMHpYEMOro Tena
BapuanuoHnHas NOCTAHORKE 3aladud TEOPHH YIPYIOCTH M ¢ YHCICHHAs peaju3alus MeTOJOM Ko-
HEYHEIX 37IEMEHTOB.

Marpuna xecTkocTH, MaTpuua nedopMaimif, BEKTOpP Y3JOBBIX IIE€PEMELICHHH OXHOMEPHOTO
JBYXY3J0BOT'0 KOHEYHOIO AIIEMCHTA.

MaTpuna xecTKocTH, MaTpHIa Jedopmanuif, BeKTOp Y3MOBBIX IIepeMEINEHHH IBYMEPHOIO
TPEXY3JI0BOTC KOHEUIIOTO JJIeMERTA.

KoHedHO-31EMEHTHAS CXeMa pPelleH s 3a1a4l TEPMOYIPYTOCTH.

KuneMaTHYecKHEe IpaHH4HEIE YCJIOBHS H WX BIMSHHE HA TOYHOCTH PE3YJILTATOB.

ATOPHUTM YHCIEHHOTO PEIUCHHA KOHTAKTHEIX 33444 METOIOM KOHEUHEBIX SNEMEHTOB.

AJITOPHTM YHMCIEHHOrO PEIIEHHS KOHTAKTHHIX 3a7ad MCTOIOM KOHEYHEIX 3JIEMEHTOR IIPH MOJBHK-
HOM KOHTAKTe C TPEHHEM.

ANTOpPHTM HHCICHHOTO pelleHHs] KOHTAKTHBIX 3a7[ay METOJOM KOHEHHBIX 3JIEMEHTOB IIPH COENHHE~
HUAX C HATATOM.

ANTOpHETM YHCICHHOTO PElIeHHs] KOHTAKTHBIX 3aa4 METOJOM KOHEUHEIX 3NIEMEHTOB IIPH TeMIlepa-
TYPHBIX Ae(OopMalHIX (B YCIOBHAX BO3MOIKHOTO pPa3MEIKAHHS KOHTAKTA).

Mozem yIpyronnacTH4eckoro Ae(OpMHpOBAHKA, HCIONE3YEMEIC B KOHEUHO-3JIEMEHTHOM HPOY-
HOCTHOM aHanuse, 001acT IpHMeHeHHS.

HedopmanuoHnas TeopHs NIACTHIHOCTH, €¢ PCATIM3ALMA [PH KOHEUHO-3JIEMEHTHOM MPOYHOCTHOM
aHanuze.

Teopus TedeHnus, ee peanHzalys IpH KOHEYHO-3IIEMEHTHOM IIPOYHOCTHOM aHAJH3E.

OcobennocTd pemeHHs 3ajad TEPMOILUIACTHYHOCTH NPH KOHEUHO-3JIEMEHTHOM [MPOYHOCTHOM aHa-
TH3e.

PacueTHBIC CXEMBI ITpH pElIEHHH 3239 MOJATBHOTO 2HAIH3a METOIOM KOHEUHEIX H/IEMEHTOB.
PacyeTroie cxeMpl IpH pelleHAN 331849 TaApMOHAYECKOTO AHANH3A METOI0M KOHEUHEBIX 3JIEMEHTOB.
BozmoxxaOCTH coBpeMeHHBIX CAE-KOMIINEKCOB HO PEleHuio 3a/a4 HeCTAHOHAPHON HeIuHeHHoMH
IHHAMUKH.

MeTons! TUCKpeTH3alluH YpaRHEHHH JIBHOKEHUA BA3KOMH XKHAKOCTH H TPAHMYHEIX YCIOBHIA.

Mogens Ba3kolf sxuaxoctd. JIuHeHHO-BA3Kas (HBIOTOHOBCKASL) JKHMAKOCTh. Ypasuenms Hasbe-
Crokca.

Mopenuposanye TaMHHAPHOTO ABFKCHAS HEC)KAMAEMOHR BASKOH XKHIKOCTH

MonemupoBaHue TypOYIEHTHOTO ABIIKEHHS HECHKUMAEMON BAZKOHM WMHUAKOCTH

OcuoBHee Moxenn TypoyaeHTrocTH B CFD makeTax

Mopenupopanne 00Tekanus Tena IOTOKOM BI3KOH HECKMMAEMOMH KUTKOCTH.

MozenupoBaliue BHENHE 0 CRUMAEMOI0 TEYEHHSE,

Moenuposanre Te4eHHIH O CBOOOIHEIME IPaHHIIAMH.

Huckpernsauyna pacueTHeIX o0acTeil. MeToapl 1 anropHTMEl TUCKPCTHIAIHH

PacueTHag cxema npu peleHnH 3a1a4 THAPOTHHAMUKHY JUISL TEYEHHH ¢ OTKPBITHIMU TPaHHAIAMH.
PacdeTHas cxema /UL pelIeHHA 3alad MPO/IMHAMEKH TIPH 0OTEKaHHH Tell II0TOKOM HECKHMaeMoH
KHUIKOCTH.



51. PacueTnas cxema junst perneHus 3a1aq MOJAENUPOBAHHS BHEMHETO CKUMAEMOT0 TeYeHHUS.

52. OcobeHHoCcTH HCTIOIB30BARMS JUHAMHYECKHX CETOK B 3aa9aX BEIYHMCIUTENEHOM THIPOAHHAMUKH.

53. OcoBeHHOCTH pelreHHs CONPSKEHHBIX 3371ad MMAPO(raso)InHAMHEKY, TEIUIOBOIO H MEXAHHIECKOTO
HarpyXeHHs.

CamocTtosnTeaspHas paGora cTyAeHTOB
CamocrosiTensHas paboTa CTyAEHTOB BKIHOYAET TEKYIIYIO H TBOPUECKYEO IIpodIeMHO-OPHEHTHPOBAHHYIO
CaMOCTOATENRHYIO padorty.
CamocTrosaTeneHas paboTa CTyA€HTOB HallpaBlIeHa Ha YIIyOIeHHe ¥ 3aKpellicHHe 3HAHUI CTyneHTa,
pa3sBHTHE IPaKTHYECKUX YMEHH H BKIIOYaeT B cebd:
* paboTy ¢ IEKUMOHHBIM MaTepHAIIOM, IOKCK H 0030D JIATEPATYPhI M 3IEKTPOHEBIX HCTOYHHKOB
TH(OPMALHH TI0 HHANBHAYAIBHO 330aHHOI TpobieMe Kypea;
*  BLINOJHEHHE JOMAINHETO 3aJaHus;
*  OIEPekKArINYIO CAMOCTOATENBHYIO paboTy;
* H3YYECHHE TEM, BRIIECENIIEIX HAa CAMOCTOATENbHYIO MPopaboTKy;
* NOATOTOBKY K NMPaKTHYECKUM 3aHITHAM;
* IOATOTOBKY K KOHTPOJIBHBEIM padoram.
TeMbi, BEIHOCHMEIE HAa CAMOCTOSTENBHYIO paboTy:
I1epeuens HayyHEIX IPOGIEM H HANPABICHHH HAYYHBIX HCCIEOBALMI:
* MeTozs! pemenns 3a1a4 MEXaHHKH Pa3pyIIEHHS METOJOM KOHEUHBIX 3JIEMEHTOR, PEalH30RaH-
Hble B coBpeMeHHBIX CAE - cHcTemax;
* MerTons! pemrenus 3a4a4d MEXaHRKH CIUIOMHEIX CPEN ¢ TIOABHYKHLIME TPAHHIAMH METONOM KO-
HEYHEIX SJIEMEHTOB, Peali30BaHHEIE B coBpeMeHHEIX CAE - cucteMax;
TeMBl HHIMBHAYATBHEIX 3a0aHHH;
IlpoexTuposanne 3D cGopkH H IpoBejcHHE TEPMONPOUYHOCTHOIO AHANM2A C HCIIONB30BAHHEM
coppemenHsslx CAE - cuctem.
Teme1, BEIHOCHMEIE Ha CAMOCTOSTENBHYIO IPOPaGOTKY:
*  OCHOBHBIE TEOPETHHECKHE ACIIEKTEI METONA KOHEYHBIX IEMEHTOB;
* Pacger Gonemux nedopMarmuil METOJOM KOHEUHHIX 3JIEMEHTOB B coBpeMeHHBIX CAE -
CHCTEMAX;
* Pemenue CONpPUKEHHBIX 3aJa4 METOZOM KOHEUHEBIX DIIEMEHTOB B coppemensusix CAE —
cHCTEeMaX.

Donp oneHoUHEX Matepuanos (POM) s npoBemeHus aTTecTaluy YPOBHSA chOpPMHPOBAHHOCTH
KOMITETeHUMH 00y4aromuxcs 110 JHCIHIITHHEE 0DOPMIIETCS OTIENbHEIM JOKYMEHTOM.



6. YUEBHO-METOJUYECKOE H HHOPOPMAITMOHHOE OBECIEYEHHE JHCITUILIHBI

6.1. KauarooGece4yeHHOCTE

HaumeHoBaHHE AHTEPATYPLI: ABTOP, HAZBAHKE,
BHIl H3[aHUA, H3IATENBCTBO

T'on w3manug

KHUIOOBECIIEHEHHOCTD

Hanmune B anekrpoxHaoM Katanore DBC

1

2

3

OcHoBHad MUTepaTypa

1. ConpatkuH, A. B. Beemenne B MeTo)l KOHEUY-
HBEIX 371eMeHTOR: yuebroe nocobue / A. B. Co-
natkun, E, C. bapaHora. — Cankt-IleTepbypr:
BI'TY "Boenmex" uM. II.®. YcrrHOBA, 2020.
— 123 c. — ISBN 978-5-907324-05-3.

2020

TexcT 3aexTperukii // Jlans : anekTpoHHO-0u6MHOTETHANA
cuctema. — URL: hitps://e.lanbook.com/book/172238

2. SolidWorks Simulation. MmxenepHklit ana-
JH3 108 OpoeCCHOHANIOR: 3aIa4H, METOH,
peKoMeHIaLNH { JNeKTpOoHHEL pecype] / Ang-
MOBCKHHA A.A. - M.: IMK Ilpecc

2015

http:/fwww.studentlibrary.ru/book/ISBN9785970601402 htm
1

3. PemreHue 3a7a4 TEOPHH YIIPYTOCTH METOAOM
KOHEUHBIX 31IEMENTOR [ DNIeKTPOHHBIH pecypc]:
Yuyeb. nocobue / A.B. Korosuy, M.B. Cranke-
BHY. - M.: HzparenscTro MI'TV M. H. 3. ba-

yMaHa

2012

http://www.studentlibrary. r/book/ISBN9785703835678.htm
1

4, Pamuy, B. I1. MeToa KOHEYHRIX 3/IEMEHTOB B
JUIaMIMECKHX 3a1a9aX CONIPOTHBIICHHA MaTe-
puanos: yyedHoe rocobue / B. 11, Panun, 1O.
H. Camorun, B. I1. Hupkos. — Mockea:
OUSMATIINT, 2013. — 316 ¢. — ISBN 978-
5-0221-1485-1,

2012

Texct: a3nexTponHLIf // JlaHk: 3mekTpoHHO-0HONHOTEYHAS
cuctemMa. — URL: https://e.lanbook.com/bock/59668

5. Haytos, P. 3. IIporpamMmuas peannsaims
METONA KOHEHHEIX 3NeMeHToB B MATLAB:
y4ebHoe nocofue / P. 3. Hayros. -— Kazauk:
KDV, 2014, — 106 ¢. — ISBN 978-5-00019-
313-6.

2013

Tekct : anexTpouHbI // JIaHb : 35eKTPOHHO-6UGNHOTEYHAS
cucrema. — URL:; https://e.lanbook.com/book/72805

JiononauTensHasn

JIHTEpaTYpa

1. Ilpncexun B.J1. OcHOBEL MeT0Ja KOHEYHEIX
37IEMEHTOB B MEXaHHKe NeOPMHPYEMBIX TEN
[DnexTporHbIi pecype]: yueGHux/ [Ipucexun
B.JL, Pactopryes I".1. — DuexTpon. TeKCTO-
BBIE faHHEIE. — Hosocubupck: HosocuGup-
CKHif TOCYJapCTBEHHBIH TeXHIMCCKUIT YHURE-
CHTET,

2010.

http://www.iprbookshop.ru/45417 — DBC «IPRbookss»

2. Pemenne 3a/1ad MeXaHUKH CILTOIIHON Cpent
B nporpaMmMuoM kommiekce ANSYS [Bnek-
TponHBIii pecype]: Mertoa. ykazanus / MLB.
Mypamos. C.JI. ITlanun. - M.: Mzgatenscteo
MI'TY um. H.2. bayMana

2009

http://www.studentlibrary.ru/book/bauman 0343.htmi

3. Camorun, H0. H. MeTon KOHEIHRIX 21eMeH-
TOB B {MHAMHYECKHX pacueTax TypOOMallHH;
y4ebHoe nocobue / 1O. H. Camorun, C. A.
Cepxos, B. Il. Yupkos; nox penaxuneit B. I1.
Yuproea. — Mocksa: ODU3MATIINT, 2016.
— 212 ¢. — 18BN 978-5-9221-1681-7.

2009

Texker: anexTponnsiit // JlaHs : 3aeKTpoHHO-OHGIHOTE M HAS
cucrema, — URL: https://e.Janbook.com/book/91149

4, VluTepdelic 1 reHepHpOBAHHE CETKM B
ANSYS Workbench | Dnexrpoimuiit pecypel:
Yueb. nocobue o kypey "TeoMerpideckoe
mogenuposanue B CAIIP" / E.1O. Bepxoryp-
kuH, B.H. ITamenko, B.B. [1aceuxsii. - M.: Hz-
narensctBo MI'TY mm. H. 2. Baymana

2013

http:/fwww.studentlibrary. m/book/ISBN9785703836910.httn
L

6.2 Ilepnognyeckne w3 xaHun:

1. XKypuan «CADFEM REVIEW» / Hayuno-TexHuueckuit :xypHai oT komnanun KAJIOEM.




2. Kypnan «ANSYS Advantage. Pyccxas penakuusay/ UHxeHepHO-TEXHIYESCKH sKypHAT, 0QHIH-
anbHOe eyaTHoe u3fanue xomnanuu ANSYS, Inc.

6 .3 HurepHeT-pecypebl

Haseanue nopmana CCBLIKA
VYueOHO-MeTOOMYECKHT KoMMIieke Juclu- | https://¢s.cdo.visuru
IUIEHBl pa3MelneH Ha oOpazoBarensHOM
cepeepe Bnl'Y. IlepconansHelif mocTyn
KaXAOTO CTYAEHTa K MaTepHalaM ocy-
IIECTBIISIETCH HE II037Hee HEpBOH Heemu
H3YYEHHS] JHCIHMIIIHHEL
Hayunas anextporsas Oubnuorexa http://elibrary.ru/defaultx.asp
eLIBRARY .RU - poccuiickuii nadopma-
IMOHHO-aBAMTHYECKH IopTai B obIacTd
HAYKH, TEXHOJIOTHH, MEJIUIIAHEL H 00pa3o-
BaHUA
«EuHOe OKHO» JOCTYyIIA K oOpaszoBatens- | http:/window.edu.ry/
HEIM pecypcam

MexaucuuHapaoe odydJeHne http://www.nano-obr.ru/
CTaTeH 0 MAIMHOCTPORHKH http://machineguide.ry/
Ilopran oTpacneroit HHGOpPMALNK O Ma- bttp://www.mashportal.ru/
HIMHOCTPOBHHH

Pecypc 0 MAITHHOCTPOEHUH http://www.i-mash.ru/

Texauueckas muTepaTypa IO MAUTHHO- http://www.mirstan.ru/index.php?page=tech

CTPOSHHIO

bubanoTexa TeXHUYECKOH THTEPaTyphl http://window.edu.ru/library?p rubr=2.2.75.11.34
WmxeHepHEBIE pelleHns H3 pas3iIMudbX 06- | hitp:/chertezhi.ru/
JacTel IIPOEKTHPOBAHHS www.all-library.com/ansys/
www.cadfem-cis.ru
https://cae.urfu.ru/r/
Bce 0 ManmmHoOCTpOCHAR http://dlja-mashinostroitelja.info/
Coro3 MamrHOCTpOHTENCH POoCcHH http://www.soyuzmash.ru/

HudopmanuoHHo-aganuTHYeCKUH cafiT o | hitp://www stankoinform.ru/index.htm
MarepHaiaM 3apybexHol nevats o coBpe-
MEHHBIX TEXHOIIOTHAX H MHCTPYMEHTaX IS
MeTaILT00bpaboTKH

y‘leﬁHO-METOﬂH‘IeCKﬂe HIXAHBA

1. Mpamuenxo A.B. MeToauueckue ykazanus K NpakTHYeCKuM paboTaM Io mucHMIIIMHe «CHETCMEI
KOHEYHO-3NIEMEHTHOTO aHalIu3a» i CTyIAeHTOB HampasieHHS 27.03.05 [Dnexrponnwid pecypc]
/ coct. MBangenxo A.B.; Buaz. roc. yu-1. TMC - Bragumap, 2022. - JlocTyir u3 KOpIOpaTEBHOH ce-
i Bal'V. - Pexxum jrocryma: http://cs.cdo.visu.ru/

2. Heanuenko A.B. MeToamuecKkie peKOMEHIAIMHE K BBIIONHEHMIO CAMOCTOATENLHOM paboTEI 110 IHC-
numaae «CHCTeMbl KOHEYHO-3EMEHTHOTO aHANN3a)» AL CTYACHTOB Hampasnenus 27.03.05 [Dnex-
TpoHHEIH pecypc] / coct. Mranuerko A.b.; Brax. roc. yu-1. TMC - Buajumap, 2022. - Joctym u3
KopropaTHeHO#H cetd Bal'Y. - Pexxum nocryma: hitp://cs.cdo.visu.ru/

3. Heamuenko A.B. Onenounsie cpencrea no aucuuminne «CHCTEMBI KOHEYHO-3]IEMEHTHOTO AHAIIH3aY
MU cTyReHToB Hampaenenus 27.03.05 [SnexrponHsni pecype] / cocr. Usangernko A.B.; Baam. roc.
yE-T. TMC - Bramumup, 2022, - Joctym u3 KopmopatusHoit cetw Bal'V. - Pexum mocryma:
http://cg.cdo.visu.ru/




Ilepedenr pecypcoB HHGOPMALHOHHO-TEJIEKOMMYHHKANNOHHO ceTH «nTepHeT», HE00X0MHMBIX
JJISL OCBOCHMA JHCHHILTHHBI
1) Hopran llenrp ammcranmuonnoro obydgenmus Bnl'Y [smexrpommsnt pecypc] / - Pexum goctyma:
http://cs.cdo.vlsu.ru/

2) Paznien odumaneroro caiita Bnl'Y, comepxammii omicanue o0pasoBaTeNbHOM NPOrpaMMBl [3J1EKTPOH-
HEIl pecypc] / - Pexum goctyna: ObpasopatensHas nporpamma OOpasopatensHas mporpamma 27.03.05

«MaHOBaTHKAY hitp://op.visu.ru/index.php?id=4564

7. MATEPHAJIBHO-TEXHHYECKOE OBECHEYEHUE TUCIUILIMHBE

Teoperrdcckie 3aHATHSA, TPOBOMKICSH B 4y AUTOPHHU, OCHAIEHHOM MyIETHMEIHIHBIM 060DYA0BAHMEM.
IlpaxTHYecCKHE 3aHATHS IIPOBOIATCA B KOMIIBIOTEPHEIX KIIACCAX, CBA3AHHBIX ¢ CYIEPKOMIBIOTEPOM
«CKHP MOHOMAX» npomnzroxurensrocTsio 4,7 T-®nonc. [epeyens HCI0Ip3yeMOro THIECH3HOH-
HOTO nporpamMMaoro obecnevenns: akagemuyeckue sepein CAD/CAM/CAE-cuctem ANSYS, Solid-

Works Simulation, mporpaMMHETH KOMITIEKC KOMIBIOTEpHOM MaTeMaTakd MATLAB.




8. OBECIIEYEHHE OBPA30BATEJILHOI'O IIPOLIECCA JIJIS1 JIUII C OB3

8.1. Yuebno-meroauqeckne mocobus 115 JHI ¢ OFPAHHYEHHBIMH BO3MOKHOCTAMH 310POBLA

VYueOHO-METOIWIECKHE MATEPHAIBL 71 CaMOCTOATEABHOMN U ayARTOPHOM paboThl 06 y9aromuxcs 13
YHCJa MHBANHJOB IIPCAOCTABAAIOTCS B hOpMax, afaiTHPOBAHHEIX K OTPaHAYEHHAM MX 3M0POBBS M BOCIPH-
AT HHopManH.

JIs UMD ¢ HapylneHHs MM 3PCHUST:

— B (hopMe INEKTPOHHOTO JOKYMEHTa;

— B ieuatHOH QopMe yBEIMUIEHHEEIM IIPHAQTOM.

Jli1s a1l ¢ HapyLIeHHsIMHE CTyXa:

— B (hopMe IMEKTPOHHOTO AOKYMEHTA;

~ B IIeUaTHOH dopme.

Jliist JMIT ¢ HApYINEHUSIMH OIOPHO-ABHTATEIBHOrO alllapaTa:

— B (hopMe BIEKTPOHHOIO TOKYMEHTE;

— B e4yaTHo# dopMe.

8.2. MaTepnaiabsHo-TeXHHYECKOE ofecniededne JHCHHNINAGI 14 aan ¢ OB3

Ocgoenne oucuummiHel muuaMu ¢ OB3 ocyiecTisercs ¢ HCIIONB30BAHKEM CPENCTB 00 VIeHHS 06-
LIEro M CIEIHAIBHOTO HA3HAYCHH,

IIpu 06yueHHHE CTYICHTOB C HAPYUICHHSMH CIyXa HPELYCMOTPEHO HCIONL30BAHKE 3BYKOYCHINBA-
IOINEH anmapaTypel, MyIbTHMENHAHEIX CPEACTB B OPYTHX TEXHUYECKUX CPEUCLB lpueMa-lepeadyd ydes-
HOH MH(OPMALMH B JOCTYNHEIX (JOpMax AN CTYACHTOB ¢ HAPYIICHHSAME CAyXa, MOOHIBHOM CHCTEMEI 06Y-
YeHHS Vi1 CTYNEHTOB C HHBAIMIHOCTHIO, NIOPTATHBHOH MHAYKLMOHHON cucreMbl. YueOHad ayIuTopHS, B
KOTOpo#l 00y4aloTCs CTYEHTH ¢ HapyUICHHEM CIyXa, 000pyJoBana KOMIIBIOTEPHON TeXHHUKOH, 2y HoTeX-
HHKOH, BHIE0-TEXHMKOH, 3IEKTPOHHOI HOCKOH, MyTBETHMENUHHON cHCTEMOIA.

Ilpr 0Oy49eHHN CTYIEHTOB ¢ HAPYIICHUAMY 3PEHHS IIPEJYCMOTPEHO HCIIOIb30BAHEE B JICKIIHOHHBIX
# yueOHbIX ayIHTOPHAX BO3MOXKHOCTH NPOCMOTPA YANCHHBIX 00BEKTOB (HAIIPUMED, TEKCTA Ha JOCKE HITH
Cliaii/ia Ha 3KpaHe) IPH IMOMOIIH BHAEOYBEIHIUTENEeH A1 YAAIEHHOrO IIPOCMOTPA.

IIpu oOy9eHHH CTYJEHTOB ¢ HapYIUEHHIMH OHNOPHO-IBHTATEILHOIO AMHAPATA HCIONh3YIOTCS alb-
TEPHATHBHEIE YCTPOHUCTBA BEOIA HEQOPMAIlK ¥ APYTHe TeXHHYCCKUE CPeCTRa NipreMa-Tepeaaydn yueGuoi
HHEQOPMAIHE B JOCTYITHEIX GOpMax IS CTyAEHTOB ¢ HapYIIEHUAMY ONOPHO-ABAIaTeNbHOTO aliapaTa, Mo-
OUIBEHOM cHcTeMB! 0OYYEHH AL HOAEH ¢ HHBATMIHOCTRIO.

9.3. Tpebopauua k douy oueHoYHbBIX cpexcTs xias aun ¢ OB3

Jis CTyNeHTOB ¢ OrpaHHYEeHHBIMH BO3MOKHOCTSAMH 3[I0POBBS MPEAYCMOTPEHE! JOIONHHTENRHEIE
OLICHOYHBIE CPENCTRA, IICPEYEHE KOTOPHIX YKa3zaH B Tabmue 1.

Tabmamna 1 — JloronHEATENBHEIE CPeNCTBA ONEHUBAHMS I CTYACHTOB ¢ HHBATHAHOCTBIO

Kareropuu cTyeHTos BHIEl  JOMONMHTENBHBIX — OHEHOYHBIX | MOPMBI KOHTPOJS H OLEHKH PE3YIlb-

CpencTs

TaToB 00ydeHHA

C HapyileHusIMH cIyxa

TecTrl, acbMeHHEIe TafopaTopHElE pado-
ThI, BOIIPOCEHI K 3a4eTy, KOHTPONBHEIE pa-
60THL

IperMyInecTREHHO
[pOBepPKa

HHUCEMEHHAA

C HapyHIeHHAMH 3peHus

CobecenoranHe NO BONPOCAM K 3adeTy,
OTIPOC TIO TEPMHHAM

TlpenmymiecTBeHHO yCTHAS TPOREpKa
(MHAUBHIYaIIbHO)

C HapylwleHWAMH OIOpPHO-
JBHFATENEHOTO aNNapata

Pellenie JMCTAHIMOHABIX TECTOB, KOH-
TPONEHBIE PafOTH], MMHCEMEHHBIE Tabopas
TOPHBEIE, CAMOCTOATENbHBIE paboThi, BO-
HPOCHI K 3aUeTy

TIperMymiecTBEHHO IOUCTAHLUKOHHLI-
MH METOIaMH

C orpaHudeHHAME 110 00-
MeMETHLUHHCKHM [0Ka3a-
HUAM

TecTel, nHCeMEHHBIE nabopaTOpHEIE, ca-
MOCTOATENbHEIE paboThHI, BOIIPOCH K 3aye-
TY, KOHTPONEHbIG PA0OTHL, YCTHEIE OTRETH

ITpenMymecTBEHHO NPOBEPKA METO-
JaMHE, HCXOAS M3 COCTOAHMA oOyda-
IOILErOCH Ha MOMEHT HPOBEPKH




8.4. Metonnyeckne peKOMeHIANHH IO OLEHOUMHBLIM cpefeTBAM I JUL ¢ OTPAHMYEHHBIMH

BO3MOKHOCTAMHM 3J0PDOBBR

M crynerntos ¢ OB3 npenycMatpueaercd AocTynHas GopMa IPEIOCTaBICHAS 3a1aHAH OIEHOTHBIX

CpencTe, 8 KHMEHHO!

TIPOCLL

* B He49aTHOH (opMe;

* B Ie4aTHOH (hopMe C YBEIIHMYEHHBIM IIPHDTOM;

* B (hopMe 3NEKTPOHHOTC JOKYMEHTA,;

* METOJIOM UTEHHS ACCHCTCHTOM 3aJaHHs BCIYX;

* IPEOCTABIICHHAE 3aIaHHUS C HCIIOIB30BAHHEM CYPIONEPEROIA.

CryneHTaM ¢ HHBATHIHOCTHIO YBEIHYHBAETCS BpeMs Ha MOATOTOBKY OTBETOB HA KOHTPOJBHBIE BO-

I[J'Iﬂ Takux CTYJACHTOB IPEAYCMATPHBACTCA JOCTYIIHAR (bOpMa IIPEAOCTABIICHHA OTBETOB HA 3aaHuA,

2 HMCHHO!

— HHCBMCHHO Ha 6y1v1are;

- Ha60p OTBETOB HA KOMITBIOTEDE;

- Ha60p OTBETOB C HCIIONB30BAHHEM YCIYTI aCCHCTEHTA,

— IIPEACTARICHHUE CTBCTOB YCTHO.

Hpoue,uypa OIICHHBaHHA DPE3YIILTATOB 06y‘IeHI’£5I HHB&IMAOB II0 JHCHOHIUIHHE IIPCAYCMaTpHBacT

IpeoCTaBNeHHEe HH(QOPMAUH B (opMax, afalTHPOBAHHEIX K OTPaHHYEHHSM HX 3JOPOBBS H BOCIPHATHA
uHboOpMaLHy:

JList A1 © HapyUIeHHAME 3PEeHUS:

— B (hopMe 3NIEKTPOHHOTO AOKYMEHTA;

— B IIe4aTHOH (opMe YBEMHICHHEM IIPAGDTOM.

J7is Ui ¢ HapyIIeHusIMHE CITyXa:

— B hopMe HNMEKTPOHHOIO TOKYMEHTa,;

— B nevatHoit gopme.

JLs U1 ¢ HapyNIeHHsIME OLIOPHO-IBHTATENBHOIO allnapara:

— B (hopMe AIEKTPOHHOTO JOKYMEHTa;

— B IIe9aTHOH Qopme.

Ilpr HeobxoaMMOCTH i o0ydarolMXcs ¢ HHBAIHMIHOCTEHIO IPOICAYpa ONCHHBAHUA PE3YILTATOR

06}’1{6}{1/15{ MOZKET IIPOBOJUTECA B HECKOJIBKO ITAIOR.
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