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1. IIEJH OCBOEHMS AMCHUILIHHBI

Ilenr ocpoenus aucuMINMHBL «CHCTeMBl KOHe4dHo-sneMentHoro apanusza (CAE-
CHCTEMBI)» ~ (POPMUPOBAHHE ¥ CTYACHTOB HABEIKOB Pa3pabOoTKH KOHEYHO-3TIEMEHTHEIX MOJIENeH,
HCCNEN0BaHuA 3THX Mojenell u o0paboTKH pe3yNbTATOB TAKHX MCCIEIOBAHHH H BOCIIHTAHHE
OTBETCTBEHHOCTH 32 IIPOJIYKT CBOMX pa3paboToxk.

Sanmagu:

®  03HAKOMIIEHHME C HAayYHBIMH HOIXOJaMH K MOACTMPOBAHHIO ODBEKTOB M HPOIIECCOB Ha
Oa3e KOHEYHO-3JIEMEHTHOTO aHAIIH3A;

® OCBOCHHE TEOPHH M METOJ0B KOHEYHO-3JIEMEHTHOIO aHANH3a, IIO3BOILTIONIHX CTPOHTH
MOJIeNH 00LEKTOB, CHCTEM H MPOLECCOB H CY/MTh 00 HX 8JeKBATHOCTH;

¢ (3HAKOMIEHHME CTYJEHTOB C aITOPUTMAMH pELICHHUS HMHKEHEPHBIX 3a/1a4 MeXaHHKI
CILIOMIHBIX CPeJl METOAAMH KOMIBIOTEPHOTO MOAEIHPOBAHHS C IIOMOIIBIO IAKETOR IIPH-
KJI4JIHBIX IIPOTpaMM, PEaTH3yIOMINK METO]] KOHEUHO-2JIEMEHTHOT( AHAIA3A,

2. MECTO JUCHHUILIAHBI B CTPYKTYPE OIIOI BO

Jucrnmma «CrereMLl xonewiio onemenrioro ananasa (CAE  cicreMrn)y oToocHTCs
K 4acTH, PopMEpyeMOi yIACTHHKAMHU 00pazoBaTENBHBIX OTHOMICH!H (QHUCIMIUIMHA II0 BEIGOpY)
HOArcTOBKE OakamappoB no Hamnparieruo 15.03.05. «KoHCTpYKTOPCKO-TEXHOIOMHYECKOE
obecriedeHne MallTMHOCTPOUTENbHBIX IIPOU3BOICTEY.
Pazjgeanl {ucHEILTHABL H MERTHCHHIUIAEAPHBIE CBA3M ¢ oDecredHBAKIEMA (TPeAbLIy-
MMMH) AHCUMIIRHAMH B o0ecneYUBAIO UM (IOCIe Y OIMMM) AMCIMNIHHAMHA

Hanmenopanue ofecneunBaommyx (MpedsiAymInX) | Pasyens! maH#HoR AMCLMIIHEL], KOTOPbIE HEOOXOOHME AL
JUCHUONMAN K obecnedMBallpax (TOCHEIYIOLINX) | H3yYeHHA obecneunBaeMerx (TOCHSAYIOMNX) TMCHHNIHE
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3. INTAHUPYEMBIE PE3YJILBTATBI OBYUEHMA 11O JUCHMILIIUHE
[TnanupyeMele pe3ybTaTst 00y4eHHS IO UCIHIUIHHE, COOTHECEHHBIE ¢ INIaHNPYEMBIMH
pesyasraramy ocsoerus OIIOIT (koMrleTeHIMAMY B HHAMKATOPAMH JIOCTHXKEHHUS KOMITETEHIIHI )

dopmupyemele | [lnanupyemsle pe3ynbTarThl 00y4eHUS 110 JUCLHMIDIHEE, B COOTBET- Hanmeroranue
KOMTMETEHIMH CTEHH ¢ HHAHKATOPOM JOCTHXKEHHS KOMIICTEHLIHH OLIEHOYHOT'O
(xom, copepska- | Muaukarop JOCTHKEHHS KOM- PesyneTaThl 00y4eHHA 110 JHC- cpencTea
HHE KOMIICTEH- TIETEHILIMH IIUILTHHE
LK)
ITK-1. Crnoco- IK-1.1. 3naer THHEI OpOU3- 3Haer TUIB! HpOM3BOUCTEA teta- | MHansHayaibHoe
OeH paspabaTel- | BOACTBA JeTanel MAlIHHOCTPO- | JIel MallHHOCTPOEHUA cperHei NpakTHKO-
BATE TEXHOIO- eHHA cpefHel CI0KHOCTH, pa3- | CIOXKHOCTH. OPHEHTHPOBAHHOE

FUYEeCKUe Ipo-
LIECCHI U3TOTOB~
NeHus getanei
MAaIIHHOCTPOE-
HHA cpeHeli
CIIQYKHOCTH

HOBHIHOCTH TEXHOIOTHYECKO-
ro obopy/oBaHUS, CTAHAAPT-
HBIX HHCTPYMEHTOB, NPHCIIO-
cobneHuif ¥ KOHTPOARHO-
U3MEPUTENbHOH OCHACTKH.
TIK-1.2, ¥YMeeT aHaiiu3upoBaTh
TexXHH4YecKHe TpeboBaHus,
NpeABLABIsSEMBbIE K DETAIIM
MAaUIMHOCTPOEHHS CpeIHe
CJI0YKHOCTH.

[TK-1.3. Ymeer BoIOHpaTh cxe-
MBI H CPECTBA KOHTPOJNA TeX-
HH4EeCKHX TpeOOoBaHMI, Mpens-
SBJIEMBIX K JeTalM MAaLIMHO-
CTPOEHHS CPeHEH CIOKHOCTH.
[TK-1.4. Ymeer BriOHpaTh cXe-
ME1 Da3upOBaHKS ¥ 3aKperie-
HUS 3arOTOBOK JeTanei Manu-
HOCTPOEHHSA CPeTHEH CIOKHO-
CTH.

ITK-1.5. ¥MeeT pazpabaThirarh
TEXHOJOTHYECKUEe MAapLIPYTEE K
TEXHOJIOTHYECKHE OIIEpPaLiH
M3rOTOBJNIEHHA NETATeH MallK-
HOCTPOEHHS CpefiHei CII0KHO-
CTH.

ITK-1.6. YMeetT paccuuThIBATE
TO4HOCTE 06paboTrH MpH Npo-
eKTHPOBAHHH OTIepaLlnil H3ro-
TORJICHUA AeTallel MaluHO-
CTPOEHHA CpefIHei! CI0XKHOCTH.
TTK-1.7. Baageer HaBbIKaMH
BEIOOPA TEXHONOTHYECKOTO
00opynoBaHHKs, CTAHAAPTHRIX
HHCTPYMEHTOB, TIpHUcTiocobie-
HHI 1 KOHTPOJEHO-
H3MEPUTE/IbHONH OCHACTKH, He-
00XOOUMBIX A peaH3auMH
pa3pal0oTaHHBIX TeXHOJIOTHYE-
CKHX NPOIIECCOR M3TOTOBNEHUS
JeTaneil MallMHOCTPOEHHS
cpelHeH CI0KHOCTH.

ITK-1.8. BnaneeT HaBBIKAMH
pPazpaboTKH TEXHUYECKUX 34~
JaHuit Ha IPOSKTHPOBAHHE

VMeer aHanHM3UpoBaTh TeXHHUE-
ckue TpeboBaHus, NpenbsBse-
MBIE K JICTaISAM MallHHOCTpOE-
HHA cpefHeli CIOKHOCTH.

YMeer BRIOHPATE CXEMEI M CPEf-
CTBA KOHTPOJIS TEXHHYECKHX
TpeDoRaHHi, IPeBABIAEMBIX K
JeTaIAM MallHHOCTPOESHHS
cpeaHel CIOKHOCTH.

YMeeT BeIOHpPATE CXeMEI Da3HpO-
BaHHUA X 3aKPEIIEHHA 3ar0TOBOK
JAeTanei MAIMHOCTPOCHHS Cpe-
Hel CIIOXHOCTH.

Bnageer Harpikamy BEIOOpa TeX-
HOJIOTHYeCkOoTO 000pyIOBRaAHMS,
CTaHAaPTHBIX MHCTPYMEHTOB,
npucriocobnenuii 1 KOHTPOIBEHO~
HM3MEPUTENLHOH OCHACTKH, Heol-
XOAMMEIX JUIS PeaU3alHH pas-
pabOTaHHBIX TEXHONOTHUECKHX
TIPOLIECCOR W3COTOBIEHMA NETa-
nei MamIMHOCTPOEHHS CpeHel
CIIOKHOCTH.

Bnaaeet HaBplkaMH pa3paboTiH
M COINIACOBBIBAHMS TEXHOJIOIH-
HeCKOH JOKYMEHTALMHU Ha TeX-
HOJOFHYECKHE TIPOLECCh] H3ro-
TOBNEHWS JleTanel MalulMHOCTPO-
€HMA CpedHEH CIOKHOCTH.

3ajaHHe, KOH-
TPONLHEIE H TE-
CTOBBIE BOTIPOCEL




CTIEHMATNLHLIX npureriocobe-
HHUHA U KOHTPOJIBHO-
HM3MEPHTENBHOH OCHACTKHE s
peanuzalui pazpaboTaHHbIX
TEXHOAOTHUYECKHUX MPOLECCOR
H3rOTORNEHMS JeTanel MallH-
HOCTpOGHHA cpefneii croKao-
CTH.

ITK-1.9. BnapeeT HaBBIKaMH
pazpaboTKH ¥ COrNacoBLIBAHHUA
TCXHOJNIOTHYECKOH JOKYMeHTa-
LMK HAa TEXHOJIOTMHECKHE Tpo-
LIECCHl H3rOTOBJIEHH JeTanei
MALTHHOCTPOSHMS CpeiHei
CJIOFKHOCTH.




4. OBPBEM U CTPYKTYPA JTUCILIUITJINHBI

5 cemectp: ofmas TPyA0EMKOCTD QHCIMIDIMHEI COCTABIACT 3 3a4CTHEIX ¢THHHILI 108 yacos.

n/n

Paznen (tema)
JUCLIUIITHHEI

Cemecrtp

Henens cemectpa

KoutaktHas pabora oby4aronmxcs
C MeAaroru4eckum paboTHHKOM

Jlexuun
IpaxTiueckue
3aHATH
JTaGopaTopHele
paboTsi
8 (hopme npax-
MuYecKol noo-
20MOGKU
CPI1

CamMocToaTenpHas

pabora

Dopmbl
TEKYLUEro KOH-
TpOJIS yCresae-

MOCTH,
(popma npome-

SKYTOUHOI
ATTECTALIHH
(no cemecmpam)

TennonanpskeHHoe CO-
cTOSHHE KOHCTPYKIIMIi

(O630p M BO3MOXHOCTH CO-
epemennsix CAE-cuctem.
Henonszosanue CAE-
CHCTEM VTS MOAISTHPOBAHUS
NpoIECCOR W pelieHHs npu-
Ki1aJIHbIX HH)KEHEPHO-
TEXHHUYECKHX 3a/at. THIEL
KOHEYHBIX 3JIEMEHTORB M Oc-
HOBHBIE TpeOOBaHMA K pac-
YETHBIM MOJENAM.

1-2

[}
(=2}
|
)
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Pewrenne ctanmoHapHoi 1
HECTALMOHAPHOH 33134
TETIONPOBOTHOCTH METO-
IOM KOHEYHEBIX 3JIEMEHTOB ¢
MCITONB30BAHWEM COBpE-
menHbeix CAE-cucTeM.

3.4

Hcnonezoeanue coBpemeH-
Heix CAE-cHcTeM npH pe-
LIEHHH 38/]a4 TepMOYNpY-
TOCTH.

5-6

Peitraur kou-
TpoJs Ne 1

Hemnueilinslii KOHCTPYK-
UHOHHBIH aHaaIn3

OcobeHHOCTH MOIETHpOBa-
HHS KOHTaKTHOTO B3aHMO-
JeHCTBHA MPH pelleHHH
3aJa4 TEOpHH YIIPYTOCTH
coepeMeHHBIMH CAE-
CHUCTEMAaMH.

7-8

HcnonszoBaHue cOBpeMeH-
HeiX CAE-cucreM rnpu pe-
LISHHH 3a7a4 YIpyromia-
CTHYHOCTH.

9-10

Henonezoranue coppeMeH-
uerx CAE-cUcTeM TIpH MO-

JaJIBHOM H FapMOHH‘IECKOM
AHANIM3E KOHCTPYKLUHH.

11-12

PeiiTiur xon-
Tpoas Ne 2

Mexanuka KEAKOCTH H
raza

Hcnons3oBaHKe coBpeMeH-
ueix CAE-cucTem npu pe-

13-

14

PeiiTunr xoun-
TpoJis Ne 3




UISHHH 3aja4 rHjpoMexa-
HHKH, ra3oBo# JHHAMHKH.
OcofeRHOCTH pelteHus IpH
JAMHHAPHOM H TYpOyneHT-
HOM TEYeHHUAX FKHJKOCTH.

HcnonszoBaHue coBpeMeH-
Herx CAE-cHcTeM TIpH pe-
8 | MeHWH 3334 FHIpOaHHA- 5
MHKH TeueHHii co ceoboa-
HBIMH IpaHHIIaMHU

15-16

HcnonezoBanue corpemMeH-
Heix CAE-cucTeM nipu pe-
9 | weHuH 3a7a4 0BTEKAHHUS 5
TeJI IIOTOKOM JKHIKOCTH HITH
raza.

17-18

DrsamMen
{2749acoe)

Beero 3a 5 cemecTp 18 | 18 ) 18 27

Hamsuue B aucuynayse KIVKP

Hroro no pHcOpmnyHe 18 13 . 13 27 JK3aMeH
(274acoB)

Temaruyeckuii miax
dopma odHydeHAs — OUHAA
Copep:raHHe JIEKIHCHHEIX 3aHATHH 10 AUCUMILINHE

Pazgen 1. TennoHanpseHIOe COCTOSHUE KOHCTPYKIHE.

Tema 1.1. O6z0p n Bo3MOXKHOCTH coBpeMerHbIX CAE-cucreM.

CopeprkaHue TEMBL:

Hcnonezosanne CAE-cucreM s MOIEMMPOBaHIS IPOLIECCOB U PELLICHHUS IPAKIIAHEIX HEDKSHEPHO-
TEXHHUYECKHX 3a7a4. THIIEI KOHEYHBIX 3JIEMEHTOB B UX NONHHOMEL OYHKIHH GOPMEIL A1 Pa3IMYHEIX TAIOB
KOHEYHBIX 3]1eMeHTOB. OCHOBHEIE IPHHIIUIEI CO3/1aHNs KOHETHO-3IIEMEHTHEIX MOAeTei.

Tema 1.2. PemeHne crauiHoHapHOH M HecTAIHOHAPHOH 3aay TEIUIONPOBOJHOCTH METONOM KOHEY-
HBIX 3JIEMEHTOB C HCIIONB30BaHNeM coBpeMeHHEIX CAE-cucTeM.

Conepxanue TEMBIL:

3axoH Qypse, JaTh oNpeneneHre K03 QHIHEHTY TEIUIOTIPOROIHOCTH, TEMIEPATYPHOMY MO0, TEM-
HepaTypHOMY rpagueHTy. JuddepeninansHoe ypaBHEHAC TCIUIONPOBOAHOCTH. | PaHHYHEIE YCIIOBHA TEIIO-
oOMena. Bapnanuonnas nocTaHOBKa 3ala4y TEIUIONPOBOZHOCTH M €€ WHCICHHAS PeAlH3allid METOJOM KO-
HEYHBIX 3JIEMEHTOB.

Tema 1.3. Micnonk3oBanue corpeMeHHEIX CAE-cHCTeM IpH pemIeHHH 3a5ad TEPMOYIIPYTOCTH.

Conepskanue TeMBI:

IonsaTre B mocTaHOBKA KpacBol 3alaul B MexaHuke TBepioro nedopMupyeMoro tena. Bapuamuon-
Has [IOCTAHOBKA 3aJ{a49d TCOPHM YIPYTOCTH W €€ HHCICHHAS PealH3alMsd METOXOM KOHEYHEIX DIEMEHTOR.
MaTprIa >KeCTKOCTH, MaTpHIa JedopMaiirii, BeKTOp Y3JIOBBIX IEPEMEIEHH OHOMEPHOTO ABYXY3NIOBOIrO
KOHEYHOTO aneMeHTa. Marpuua >xecTKocTd, MaTpuna gebopManui, BEKTOp Y3JOBEIX IepeMenieHuH JIBy-
MEPHOI0 TPEXY3JIOBOTO KOHEUHOIo 3neMeHTa. KoHewHo-37eMeHTHAd cXeMa pellieH s 3a)[a4d TepMOYIpYTo-
cTi. KuHemaTHyecKye rpaHUvHBIE YCIIOBUA B WX BIHAHUE HA TOYHOCTD PE3yNLTATOR.

Pasnen 2. HenuueHHEBI KOHCTPYKIHMOHHBIH aHATH3.

Tema 2.1. OcobenHoCTH MOAETHPOBAHNAA KOHTAKTHOTO B3aHMOJCHCTBUA TIPH PEIICHUA 3aj1ad Teo-
puy yupyroetu cospemegasiMiE CAE-cucTemMamu.

Cojiepxanue TEMBIL:

BosMoskHbIe pacdeTHBIE CXEMEI IPH MOJENHPOBAHMH KOHTAKTHOTO B3aUMOIEHCTBHS Tl B PAMKAX
pelneHys 3a1ad TEPMOYIPYTOCTH METOJOM KOHEYHBIX 37IEMEHTOB.

Tema 2.2. Micnosnp3oBanue coBpeMeHHBIX CAE-cHcTeM IPH PEIUCHAN 3a/(ad YIPYIOIUIACTUYHOCTH.

CozepixaHue Temsl:

Mogem ynpyronnmacTH4ecKoro Ae(opMHpOBAaHHS, MCIONE3YEMBIC B KOHEYHO-3JIEMEHTHOM IIPOY-
HOCTHOM aHanyu3e, o0nacti npumeHeHus. MedopmManuonnas Teopus NNACTHYHOCTH, €8 PEANH3allis IpH KO-
HEYHO-3IEMEHTHOM IIPOYHOCTHOM aHAaIM3E.



Tema 2.3. HMcnonp3oBanye coBpeMeHHBIX CAE-cHcTeM NpH MOoOanbHOM H FapMOHMYECKOM aHalli3e
KOHCTPYKIHH.

Cogepxanue TeMBI:

PacyeTHble cxeMEBl TIpH penIeHHH 3aiad MOJATBHOIO aHallH3a MeTONOM KOHEYHBIX 3JIeMeHTOR. Pac-
UETHBIE CXEMBI IPU PeNIEHHY 33JIa4 TApMOHHYECKOT0 aHAIIW3a METOJOM KOHEYHEIX 3JIEMEHTOB.

Pazjien 3. MexaHuKa XKUIKOCTH M Tasa.

Tema 3.1. Wcnone3oranue coBpeMeHHBIX CAE-cHCTEM IIpH peLleHHy 3anay THAPOMEXaHUKH, ra3o-
BOH IHHaMHKH.

CogeprxaHne TEMBI:

OcobeHHOCTH peleHns 3aja4d rHApoMeXaHuK B coBpeMeHHBIX CAE-cHcTeMax IpH JaMHHAPHOM H
TypOyNEeHTHOM TEUCHHAX XUAKOCTH. OcobeHHOCTH MCIONL30BaHMA AUHAMHYECKHX CETOK B 3afjadyax BEI-
YUCNUTENLHON THAPOIHHAMHUKH.

Tema 3.2. Ucnonszopanue coBpeMenHbix CAE-cucreMm npu pemeHud 3ajayd CUAPOAHMHAMHKH Teue-
HHH CO CBODOJHBIMH IPAHHIIAMHA.

Couepxanue reMbl:

PacueTnas cxeMma IpH pelllenyy 3a1a4 THAPOINIIAMIKY METOIOM KOHEUUEIX SJIEMEHTOR I TeUeH it
C OTKPEITBIMH TPaHHUIIAMH.

Tema 3.3. Hcnonszoranue corpeMeHHEX CAE-cucTeM IpH pemeHnn 2a1ad oOTEeKaHHS T/l HOTOKOM
JKEAKOCTH HIIH rasa.

Conepixanne TEMBIL:

Pacuernas cxema mpH perleHHH 3a7ad FHAPOJMHAMHKH METOJOM KOHEYHBIX 3JIeMEHTOB IpH 00Te-
KaHW® Tell MOTOKOM HecKuMaeMoH wuKocTH. OcoOeHHOCTH pelieH:Hs 3419 Ta30R0H JITHAMUKH METO0M
KOHEYHBIX 3]IEMEHTOB IIPH CBEPX3BYKOBBIX CKOPOCTAX TEYEHHS ITOTOKA.

ConepmaHﬂe HpaKTHYECCKHX 3AHATHME 10 JUCHUITHHE

Pazzen 1. TemnoHanpsxeHHOE COCTOSHHE KOHCTPYKIHH.

Tema 1.1. O630p u Bo3MOXKHOCTH cOBpeMeHHEIX CAE-cucTeM.

Copepxanue IpakTHISCKHX 3AHATHH:

3HAKOMCTEO C BO3MOKHOCTAMH, CTPYKTYpo# 1 uHTephelcom coppemenHoro CAE - koMIuekca.

Tema 1.2. Pemenune craniMoHapHOH W HecTallHOHapHOH 3a/a4 TEIUIONPOBONHOCTH METONOM KOHEY-
HEBIX 2JIEMEHTOB C HCIIONIb30BaHueM coBpeMeHHBIX CAE-cucTeM.

Copepxanne OpaKTHIECKHX 3aHATHH!

CriocoObl 3a1aHKS BPeMEHHBIX IAPAMETPOB, HAYAIIBHBIX H IPAHUYHBIX YC/IOBHH IIPH pelIeHHK HECTa-
LMOHAPHOMH 3alayM TCINIONPOBOIHOCTH B coBpeMeHioM CAE — KoMIIekcee.

Tema 1.3. Mcons3oranue cospemeHHEBIX CAE-cHcTeM Npy peileHuy 3a1ay TepMOYIpYTOCTH.

Cojieprkanne MPaKTHYECKHUX 3aHATHH:

Pacuer u3MeHEHHs HaNpAXEHH0-Ie(pOPMAPOBAHHOI0 COCTOSIHHS KOHCTPYKUHH Ha OCHOBE pe3yibTa-
TOB PEIICHUS HeCTAllHOHAPHOMH 3a7auy TEIUIONPOBOAHOCTH METOJOM KOHEUHEIX 3IEMEHTOB B COBPEMEHHOM
CAE — xoMiuiexce.

Paznen 2. HemuneHHBI KOHCTPYKITHOHHEIH aHamu3.

Tema 2.1. OcobeHHOCTH MOJENUPOBAHHS KOHTAKTHOTO B3aHMOJEHCTBHA IPH peLICHHH 3ajay Teo-
pun yrpyrocri coppeMeHHbBIMH CAE-cucTeMaMu.

Cojepxkanye NpaKTHYeCKUX 3aHATHH:

3agaHKe yCIOBHH KOHTaKTa JeTalell B y3/iax IpH pelleHHH 3aad MEXaHHIEeCKOIO B3auMOIeHCTBHS
METOJIOM KOHEUHBIX 21eMEHTOB B coBpeMenHoM CAE — xoMmnekce.

Tema 2.2. Micions3oBanue corpeMeHHBIX CAE-cHcTeM NpH pellleHHH 3a1a4 YIPYTOIIacTHYHOCTH.

ColieprkaHue NpaKTHYeCKUX 3aHs TH:

Pacuer HanpsbxeHHO-Z1eOPMEPOBAHHOTO COCTOAHHUS KOHCTPYKIIMH METONOM KOHEYHBIX JJIEMEHTOB
TIpY HeJlMHEHHoH nocTaHoBKe 3a5a4d B coBpeMeHHOM CAE — xoMmIexce.

Tema 2.3. HcnonbzoBarue coppeMeHHBIX CAE-cucTeM IpU MOJANLHOM M FapMOHHYECKOM aHalH3e
KOHCTPYKUHH.

Cozneprxanue NIpaKTH9eCKUX 3aHATHIH:

Onpenenenne coOCTBEHHBIX M BEIHYKICHHBIX K0eOaHUH KORCTPYKIHN METONOM KOHEUHBIX 3ileMeH-
TOB B coBpeMennoM CAE — xoMmIuiekce.



Pasznen 3. Mexanuka >K\IKOCTH ¥ Taz3a.

Tema 3.1. Mcnonezopanne coppemeHHbIX CAE-CHCTEM IIpH pPELIEHHH 3aa4 THAPOMEXAHHUKH, ra30-
BOM TMHAMHUKH.

Conepxanue TIpaKTHYECKHX 3aHATHI:

Pemenue sajaun fuHaMUKH IBMKSHHA XHAKOCTH B KAHAIEC TIEPEMCHHOTO CCUSHH METOJOM KOHEeY-
HBIX 3JIEMEHTOB B yCIOBMAX JaMHHAPHOTO H TYpOYJIEHTHOIO IIOTOKOB B coBpeMenHoM CAE — xominexce.

Tema 3.2. Mcnons3oBanne coBpeMeHHbX CAE-cHcTeM IpH pelmenws 3aay IHAPOJAHAMEKA TeUe-
HHI co cBOOOAHBIMHI TPaHHLAMH.

ConeprkaHne IpaKTHUECKHX 3aHATHi:

Pemenre 3amaun rugponuHaMMKH TedeHHi co cBOOOJHBIMM TpaHMIAMM B cospemenHoM CAE ~
KOMILJIEKCE.

Tema 3.3. Mcnonszosanue coppemenasix CAE-cucTeM npH perreEny 3aaay o0TeKaHMs TEJ IOTOKOM
JKUAKOCTH HIH rasa.

Copepxanne NpakTHYECKUX 3aHATHIL

Pemenue 3a7aun o0TeKaHUs TeIa IIOTOKOM KHAKOCTH MM raza B cospemennom CAE — xoMiuiekce.

5. OEHOYHBIE CPENCTBA JJIAA TEKYIHEI'O KOHTPOJISI YCIIEBAEMOCTH, ITPO-
MEKYTOYHOM ATTECTAIIMH 10 HTOT'AM OCBOEHMA JUCHHUILIAHBIL 1
VYEBHO-METOAWYECKOE OBECIIEYEHUE CAMOCTOATEJLHOU PABOTHI
CTYJEHTOB

5.1. TexkymHii KOHTPOJIb YCIIEBaeMOCTH
Bonpocs! naa peiituur-konarpoJis Nel

HelicTtBus By MaTpHIaMH (CIOXKEHUE, YMHOKEHHE, TPAHCIIOHUPOBAHNE U T. 1. ).

HuddepennEpopanie MATPAYHBIX COOTHOIICHHH.

Marprynas QopMa 3aIHCH TEH30PHEIX BEJIMIHH.

MerTop! pelleHHs THHEHHLIX CHCTEM

Huddepernuansaoe ypapHEHHE TEMNONPOBOHOCTA

3axon @Dypre, AaThb onpepeneHHe Kod(GHIMEHTY TEIIONPOBONHOCTH, TEMIEPATYPHOMY IIOJIO,

TEMIEPATYpPHOMY IPaJHEHTY.

7. BapnanHOHHAs NMOCTAHOBKA 3aJa4d TEIJIOIPOBOJHOCTH ¥ €€ YHCICHHAS PEANH3ANHS METOAOM KO-
HEYHBIX 3IIEMEHTOB.

8. PacuerHmle cXeMBI IPH MOZENHPOBAHHE KOHTAKTHOIO B3aUMONEHCTBUS Ten B pAMKax pelleHHs 3a-
Aa TEIVIONIPOBOAHOCTH METOAOM KOHEYHBIX NIEMEHTOB.

9. TI'panmunrre yCIOBHS TeIIooOMeEHa.

10. [IonsTre ¥ NOCTaHOBKA KpaeBOH 3a/laui B MEXaHMKE TBEPAOro Ae(QOPMIPYEMOro Tea

11. BapmanuoHHas IOCTAHOBKA 3ajia4d TEOPHH YIPYTOCTH H €€ WHCICHHAS Pealu3allis METOLOM KO-
HEYHEIX 37EMEHTOB,

12. Matpuna >KecTKOCTH, MaTpula Je(opMaiuif, BEKTOp Y3JIOBBIX IepeMenieHui OZHOMEPHOro
JBYXY37I0BOr0 KOHEYHOT'O IEMEHTA.

13. Marpuia >KecTKOCTHM, Marpula AedopMal(uii, BeKTOpP Y3JIOBEIX IEPEeMEMEeHHH IBYMEPHOTO
TPEXY3I0BOT0 KOHEUHOTO 3NIEMEHTA.

14. KoHe4HO-3IeMEeHTHAs cXeMa pellleHMs 3aJaul TePMOYIIPYTOCTH

15. Kugemarryeckue rpaHUYHbIEC YCIOBHS U UX BIMAHHE HA TOYHOCTE PE3VIIBTATOB.

SV b=

Bonpocs! aas peTUHI-KOHTpOJIa N2

ANTOPUTM YHCIIEHHOTO PEeLICHH KOHTAKTHBIX 33/1a4 MEeTOI0M KOHEUHEIX 3JIEMEHTOB.

ANTOPHTM YHCJIEHHOIO PElLICHHs KOHTAKTHEIX 32134 METOJOM KOHEUHEIX 3JIEMCHTOR IIPH HOMBHIK-

HOM KOHTAKTe C TPEHHEM.

3. ANropHTM YHCIEHHOTO PEINEeHHS KOHTAKTHBIX 3aJad MCTOJOM KOHEYHBIX JJIEMEHTOR IIPH COeUHE-
HUAX C HATATOM.

4. ANTOpHTM 4YHCIEHHOTO PEIUCHMS KOHTAKTHBIX 331a4 METONOM KOHEYHBIX 3JIEMEHTOB IIPH TeMIepa-
TYPHBIX fedopMalyax (B YCIOBUSX BO3MONKHOTO Pa3MBIKAHKS KOHTAKTA).

5. Mogeny ynpyromracTH9ecKoro AeQOpMHPOBAHHES, HCIONB3YEeMbIe B KOHEYHO-3MEMEHTHOM MpoU-
HOCTHOM aHalH3¢, 0DNACTH [IPUMEHEHHSL.

b —
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HG(]?OPM&HI/IOHHEU{ TeOopHa TIHacTHIHOCTH, €€ peallln3alyd IIPH KOHEYHO-JIEMCHTHOM IIPOYHOCTHOM
aHajmse.

TCOPHH TCUCHNA, €€ pealii3allid IIPA KOHEYHO-3JIEMEHTHOM ITPOYHOCTHOM aHaJIH3e.

OcobenmocT penreHusd 3aja4d TepMOINTACTHIHOCTH P KOHEYHO-3JIEMEHTHOM IIPOYHOCTHOM &aHa-
JIN3e.

PacueTHrie cxeMbr IIpH DEIEHHH 3a0a4 MOJaJIBHOID aHalll3a METOA0M KOHCHHBIX IIEMEHTOR.
Pacuernrie cxemur Py PCIICHAH 3a0aY rapMOHHMYCCKOro aHalli3a METOI0OM KOHCYHEBIX 3JICMCHTOB.
Bo3moxHOCTH COBPCMCHHBIX CAE-KOMILIEKCOB 110 PCIICHHID 3a1av HGCT&HHOHapHOﬁ HeJIHHeHHOM
AHHaMHAKH.

Bo3moxHoCTH COBPEMEHHEIX CAE-KOMIIIEKCOR IO PELICHHUIO 3ada9 MeXaHUKH paspyIICH A

Bonpocel pas peliTHAr-KOHTPOsSE Ne3

MeToaABl TUCKPETH3AHH YpABHEHHH JMBHEHHS BF3KON XKMIKOCTH M TPAaHUYHBIX YCIOBHUI.

Mogens Bssko# xuakoctd. JluneHHo-BsA3Kas (HBIOTOHOBCKAs) JXHIKOCTb. YpaBHeHHsS Harbe-
Croxca.

CucreMsl ypaBHEHHIT U BA3KOH Hec)xuMaeMoii sxuakocTd. HaganbHple U rpaHHyHbIe YCIOBHA.
CucteMsl ypaBHeHHH 4 BI3KOH CoxuMaeMoil xuakocTy. HaganbHsle B TpaHHYHEIE YCIOBES.
MogenupoBaHne JaMHHAPHOTO ABIKCHHS HECKHMAaeMoit BA3KOI XKUAKOCTH

MogpenupoBauue TypOyJIEHTHOTO JBHIKSHHIS HECHUMAEMOR BS3KOH HKHIKOCTH

Ocnosunle Mogemu TypOynenraocty B CFD makerax
Jluccunanys SHepruy B BAKOH TEIUIONPOBOIHOM KHUIKOCTH.

Mogemuposanue obrexaHus Tena NOTOKOM BA3KOH HECKUMAEMOH KHUIKOCTH.

MounenapoBaHye BHEIHET0 CHMMaeMOTr0 TeUSHUS.

MopenrpoBanue TIEPHOANYECKOTO TEUYEHHS M TeIUIoNepeHoca (IpuMep pelleHHS 3agadd pacyera
PelUETKH TeILI000MEHHHUKA).

Mogenuposanue TeueHHH cO CBOOOTHBIMY TpaHULIAMH.
Juckperusanys pacdeTHEIX obnacTei. MeTOABI ¥ anTopHTME! JHCKPETHIATHH

PacueTHag cxema IpH pellCHHAH 3824 IUIPOMMHAMHKH JUIS TeUeHHH ¢ OTKPBITHIMHA IPaHMIAMH.
PacueTHas cxeMa s pellleHUs 3a/a4 THAPOJUMHAMUKHY IpH OOTEKaHHU TEN IOTOKOM HEC)KHMaeMoit
HHUIKOCTH.

Pacuernas cxema niis pentenss 3a1a4 MOJSIHPOBAHHIS BHENIHETO CKUMAEMOTO TEUSHHS.
Oco0eHHOCTH UCIIOIB30BAHNS TUHAMHYECKHX CETOK B 3a/1a9aX BEIMHCIHTENEHOH THIPOIHHAMHKH.
OcofeHHOCTH pelLIeHNs CONPSDKEHHEBIX 3a7ad THAPO(Ta30)INHaMAKH, TEIIOBOTO H MeXaHHYECKOT0
HarpyKeHUs.

5.2. Hpomemymlmasx aTrecranmud Mo groraM OCBOCHHA JIHCITHITIIHHBI

<
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11.
12.
13.
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Bonpoce k 3x3aMeny
OcHOBHAsE KOHIEIHS KOHEUHO-3JIEMEHTHOTO aHANK3a, JIOKabHA allIPOKCHMANHI pacycTHOH 00-
JACTH.
OcHoBHEIE IPaBHJIA IIOCTPOEHUS KOHECUHO-DIEMEHTHEIX MOJeNeH.
OnHoMepHEIE KOHEYHEIE 3NIEMEHTHL, X HHTEPIONSIUOHHBIE NONHHOME! B QYHKIHH (OpMBL
JIByMepHBIE TpeXy3IOBEIE KOHEYHBIE 3IEMEHTEl, MX HHTEPIOIAIHOHHBIE MOMHHOMEL H (YHKIIHH
dopmet.
JIByMepHEIE YETHIPEXY3IIOBbIE KOHEUHEIE 37IEMEHTRI, HX HHTEPIOIAIHOHHEIE TIOIHHOMEL B (DYHKIHHA
dhopmBI.
TpexmepHsle KOHEUHBIE 31IEMEHTEL, HX HHTCPIIOIAHOHHEIE IOMMHOMEL B QYHKIMH (OPMBL
HuTepnomipoBaHNe BEKTOPHBIX BENWYHH I(PH JIUCKPETH3ANNH OJHOMEPHEIMM, IBYMEPHBIMH M
[PEXMEPHBIMY KOHEYHBIMU JJIEMEH 1aMH
Jlokanenble cucTembl K0OpAKUHAT {L- KOOPIMHATEI) AT OJHOMEPHBIX KOHEUHEIX 3JIEMEHTOR.
JloxansHble crcTeMbl KoopauHar (L~ KoopAMHATEI) A JBYMEPHBIX KOHEUHEIX 3JICMCHTOB.
Jlokanenble crucTeMbl KoopAuHAT (L- KOOpAMHATEI) A1 TPEXMEPHBIX KOHEYHBIX 3JIEMEHTOB,
CBOHCTBA HHTEPIIOJBIIHOUHEIX TOTHHOMOR (CXOHMOCTE, HETIPEPEIBHOCTE )
HuTepnomInuoHHbIE IOMUHOMEI CKAISPHBIX BEJIMYHH JUIS JUCKPETH30BaHHOH 00sacTu
HHTepnonsiroHHBIE HOIHHOMBI BEKTOPHBIX BEJTHYHH JUI JIMCKPETH30BaHHOM 001acTH

. AJII‘OpI’ITM pelIeHts CTAaHOHAPHEBIX 3a/1a49 TEOPHH NOJAA METOA0M KOHEUHBIX 3JIEMEHTOB.
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ANTopHIM pelleHMs HECTalHOHAPHBIX 3aa4 TEOPHH ITOJIS METOIOM KOHEUHEIX 2JIEMEHTOR.
Anmpoxcumanusa pacdeTHHIX obnacteil H 00BeMoOB ¢ KpHBOMHHeHHEIMY rpaHHuamMy. OJHOMEpPHbIE
KOHEYHHIE 3JIEMEHTH] BEICOKHX IMOPIAKOB M UX ITOJTHHOMEL.

AMIpoKkcHMalnsa pacueTHBIX obacTeif # 00bEMOB ¢ KPHBONIHHENHBIMY IPaHHIAMHE. J[ByMepHbIE KO-
HEYHBIE JIEMEHTHI BEICOKHX MOPSIAKOB H HX HOITHHOME.

HuddepernuansHoe ypaBHEHHE TEIIIOIPOBOTHOCTH

3akon Qypee, HaThk ompencneHue KoaQUIMeHTy TeIIoNnpOBOAHOCTH, TEMIIEPATYPHOMY IIOJIO,
TEMIIepaTypPHOMY I'PagHEeHTY.

BapnannoHHas IOCTaHOBKA 3a/Ia4M TEILIOIPOBOJHOCTH M €€ UHCIEHHAS DEaln3alys METOIAOM KO-
HEYHLIX 3EMEHTOB.

PacueTHrie cxemsl IpH MOIEAHPOBAHHM KOHTAKTHOTO B3aHMOACHCTBHA TEN B paMKaX pelleH#s 3a-
Jiad TeronpPOROHOCTH METOI0M KOHEYHBIX 3JIEMEHTOB.

I'paErYHEIE YCIOBHA TeILIo0OMEHA.

IlopgaTHC B NOCTaHOBKA KpaeBoH 3aMadyl B MeXaHHKe TBEPAOro Ae(hOpMHUPYEMOTro Teaa
Bapuanuonmas noctaHoBKa 3aJadd TCOPHE YIPYTOCTH M CC YHMCICHHAS PCAH3ALMI METOLOM KO-
HEYUHBIX 3JIEMEHTOB.

Martprna XecTKOCTH, Marpuiua Jedopmaluii, BEKTOP Y3JIOBBIX MEPEMEINeHHH OIHOMEPHOIO
JIBYXY3JI0BOT0 KOHEYHOI'O 3IIEMEHTA,

Marpuua JKecTKOCTH, MaTpuua Je(opMaiMi, BEKTOp Y3/IOBHX IEpEMEIleHH JBYMEDHOrO
TPEXY3IIOBOTO KOHEWHOTO 3JIEMEHTa.

Koneuno-aneMeHTHaA cXeMa peIIeHHS 3a/1a4l TEPMOYIIPYTOCTH.

KrnneMaTHyeckye rpaHiyHbIE YCIOBHS H UX BIHAHHE HA TOYHOCTH Pe3ylIbTATOR.

AJTOPUTM YHCIEHHOTO PEHICHMS KOHTAKTHEIX 347144 METOA0OM KOHEYHBIX 3JEMEHTOB.

AJFOPHTM YHCIEHHOTO pPEelIeHUS KOHTAKTHBIX 337144 METOAOM KOHEYHBIX JIEMEHTOB IPH TIOABHK-
HOM KOHTAKTE C TPCHHEM.

AJIFOPHTM YHCIEHHOrO PELIeHHs KOHTAKTHBIX 3a/1ad METOJIOM KOHEUHBIX SIIEMEHTOB IIPH COeHHE-
HHAX C HATATOM.

AIITOPATM YHCIEHHOIO PEMEHAS KOHTAKTHBIX 3a7ad MEeTOIOM KOHEYHBIX DIIEMEHTOB IIPH TeMIepa-
TYPHBIX JIE(POPManKsIX (B yCTIOBALX BO3MOXKHOTO Pa3MBIKAHES KOHTAKTA).

Mozenn ynpyronnacTU4eckoro aedopMIpOBaHMs, HCIONbIYEMEIE B KOHEYHO-3IIEMEHTHOM IIPOY-
HOCTHOM aHanu3e, o0I1acTy IpuMeHeHHS.

HedopmanroHHas TeopHs ITACTHYHOCTH, €€ PEATN3aAlrs IPH KOHEUHO-3JIEMEHTHOM HPOYHOCTHOM
AHAITH3E.

Teopus TeueHHs, ee peanu3anus IpH KOHCUHO-3JIEMEHTHOM MIPOYHOCTHOM aHATH3E,

OcobenHocTH pellneHus 3aad TePMOIUIACTHYHOCTH NPH KOHCUHO-DJICMEHTHOM MPOYHOCTHOM aHa-
nuse.

PacyeTHble cXeMBl IIPH PEIISHHH 3384 MOJANBHOTO aHAIM3A METOLOM KOHEYHBIX JJIEMEHTOB.
PacueTHBIE CXEMBI IIPH PEIIEHUH 38124 TapMOHHYECKOI'O AHAIIH34 METOHOM KOHEYHBIX 2JIEMEHTOB.
Bosmoxxaoctn coBpeMeHHBIX CAE-KOMIUIEKCOB 110 pellieHHIo 3a8a4d HeCTalHOHApHOH HeluHeH ol
JHHAMHKH.

MeToasl AUCKPETH3IANNH YPABHEHHNH ABYKEHHU BA3KOH XUJKOCTH H IPAHHIHEIX YCIOBHIA.

Mopens Basko# >xkupkocTd. SluHelHO-BsI3Kas (HBIOTOHOBCKAS) JKHMIKOCTH. YpasHenus Habne-
Croxca.

MopenupoBaHue JaMHHAPHOTO IBMKEHIA HECHKHMAEMOH BA3KOH MHIKOCTH

MogenupoBanue TypOYIEHTHOTO JIBHKEHHS HECKHMAEMOM BA3KOM HKUAKOCTH

Ocuornrle Mogenu TypOyieatHocty B CFD naxkerax

Mopenuposanue obTeKauus TEIa IOTOKOM BA3KOH ITeCIKUMAEMOH JKUIKOCTH.

MojienupoBaHue BHEIIHETO CKUMACMOT0 TEUCHHA.

MogaenupoBanue TeueHHI cO CBOOOAUEIMH IPaHHULIAMH.

Juckperr3anusa pacdeTHHIX obnacTell. MeTob! U alnropHTMbl IHCKPETH3AINN

Pacuernas cxema IpH pellleHUH 3a/1a9 THAPOIMHAMHKE Ui TEUSHHH ¢ OTKPEITHIME TPalHLIAMHY.
Pacuetnas cxema [uIst pemeHss 3aad THAPOIMHAMKKH IIpH 00TEKAHUH TEJ IIOTOKOM HECKHMaeMOoH
KHIKOCTH.

Pacuernast cxema Juis pelieHus 3a1a49 MOZEMTHPOBAHAA BHEITHETO CKMMAEMOTO TEUSHU.
OcobeHHOCTH HCIIONB30BaHIS JHHAMUYECKHUX CETOK B 33a4aX BEIUHCIATEILHON THAPOIHHAMUKH.



53. OcobeHHOCTH penreHus CONPSDKEHHBIX 3aay THApo(ra3o)IMHaMHuKH, TEINIOBOFO H MEXaHHYECKOTO
HarpyXKeHHA.

5.3. CamocroaTensHas padora ofydaromerocs
CamocTosTenpras paboTa CTYAEHTOB BKIIFOYAET TEKYIIYIO H TBOPYCCKYIO IPOBIIEMHO-0PHEHTHPORAHEYIO
CaMOCTOATENBHYI paboTy.
CaMocrogrensHas paboTa cTYZeHTOB HAaNpaBJIcHA Ha YIUTyOIeHHe 1 3aKperlieHre 3HaHH} CTYIEHTa,
pasBHTHE NPaKTHYECKUX YMEHHH U BKJIIOYACT B ceOi:
* paboTy ¢ NEKIHOHHBEIM MaTePHAIOM, IOHCK H 0030 JMTEPaTyPEl B 3JIEKTPOHHEIX HCTOUHHKOR
unr(OpMaIIK N0 HEIUBHAYATLHO 38 aHHOH IpobiieMe Kypcea;
* BEHIIOJIHEHHE JIOMAIIHETO 3aJlaHus;
*  OMEpPEeNKAINYH) CAMOCTOATENBHYIO padoTy;
* H3yYEHME TeM, BRIHECEHHBIX Ha CAMOCTOSTENBHYIO NPopadoTKy;
* MOATOTOBKY K IIPaKTHICCKHUM 3AHATHSIM;
* IIOATOTOBKY K KOHTPOIBHBIM padoTaM.
TeMbl, BEIHOCHMEIE Ha CaMOCTOATENBHYIO paboTy:
[lepeuens Hay9HBIX IPOOIIEM M HAIIPARIEHAH HAYYHEIX HCCIEIOBAHMIM:
*  MeTompl pemenns 3a1a9 MEXaHUKH pa3pyLICHII METOIOM KOHEUHBIX 3JIEMEHTOB, Peali30BaH-
Hele B coBpeMeHHBIX CAE - cucremax;
* MerTons! pemeHus 3aa9 MCXaHUKH CIUIOLIHBIX CPell ¢ MOABKKHEIMU IPAHUIAMH METOJOM KO-
HEYHBIX 3JIEMEHTOB, peanu30BaHHbe B cospeMeHHbBIX CAE - cucTeMax;
TeMbl MHAUBH Y ATBHEIX 33/IaHHH:
IIpoextupoBanue 3D cOopku ¥ TpoBeJeHHE TEPMOIPOYHOCTHOrO aHAIM3a ¢ HCIONL30BAHHEM
cospemeHHEIX CAE - cucrem.
TeMEl, BEIHOCHMEIE Ha CaMOCTOSTEIBHYEO IPopaboTKy:
*  OCHOBHBIE TEOPETHUECKHE ACHIEKTHI METO/IA KOHCUHEIX JIEMEHTOB;
* Pacuer Oompmmx aedopMalMii METONOM KOHEYHBIX 3JIEeMEHTOB B coBpemeHHBIX CAE -
CHCTEMaX;
* Pemenre CONpAKEHHBIX 33734 METONOM KOHEUHBIX OSIIeMEHTOB B coBpeMeHHBIX CAE —
cHCTEMaX.

@onz oneHoUHBIX MaTepranoB (POM) ams mpoBedeHNs ATTECTAIIMH YPOBHS CHOPMHPOBAHHOCTH
KOMIIETEHIHE 00y9arIIUXCs 10 JUCIHILIHHE 0 OPMIIACTCSI OTAENBHEM JIOKYMEHTOM.




6. YUEBHO-METOAUYECKOE 1 HH®POPMAITUOHHOE OBECIIEVMEHHE THCIIUILIAHBI

6.1. Kauroobecne4eHEHOCTE

HaumenopaHue mHTepaTyphl: aBTOP, HA3BaHHE, Ton u3ganus KHHAIMOOBECIIEYEHHOCTh
BHJI M3/IaHNA, H3LATEILCTBO Hammype B oNeKTpoHHOM KaTanore 26C
1 2 3

OcHoBHag HTeparTypa

1. CosparkeH, A. B, BeelleHHe B METOI KOHEY- 2020
HEIX 3JIEMEHTOR : yaeOHoe nocodue / A. B,
Conparkun, E. C. Bapauora, — CaHKT-
Ilerepbypr : BI'TY "Boenmex" uM. J1.P. Yeru-
HoBa, 2020. — 123 ¢. — ISBN 978-5-907324-
05-3.

Tekct anexTpoHHbli // Jlanb : anextporHo-OBONHOTEYHANR
cucrema. — URL: https://e.lanbook.com/book/172238

2. SolidWorks Simulation. MmxenepHsIif ana- 2015
JIH3 JUI IpogiecCHOHANIOB: 3a0aYH, METOIE,
peKOMeHAAUHH [DHeKTPOHHBIH pecype] / Ans-
MOBckui A.A. - M.: IIMK Ilpece

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

3. Pemenne 3agay TEOpHH YIPYTOCTH METOIOM 2012
KOHEYHBIX 3AeMEHTOB [3IeKTpoRHEIH pecype]:
Vued, nocodke / A.B. Kotosuy, U.B. Cranke-
BHY. - M.: H3garemscteo MI'TY um. H. 3. Ba-
yMana

http:/fwww.studentlibrary.ru/book/ISBN9785703835678.hitin
1

4. Pagun, B. I1. MeTtoJ KOHEYHBIX 2JIEMEHTOR B 2012
IHHAMHYMECKUX 3a3]a49aX CONPOTHBICHHA MaTe-
pranos : yuebuoe nocobue / B. I1. Pagun, 10.
H. Camorun, B. T1. Yupkos, — Mockea :
OU3MATIINT, 2013. — 316 ¢. —- ISBN 978-
5-9221-1485-1.

Texct : amexTponHblii // JIaHb @ 3NeKTPOHHO-GHBIHOTEYHAS
cucrema. — UURL: https://e.lanbook.com/book/59668

5. JlayTog, P. 3. [IporpamMmHuas peanuzaiius 2013
METO/1a KOHEeUYHBIX aAeMeHToR B MATLAR :
yuebnoe ocobne / P. 3. [aytos. — Kazaub :
KoV, 2014. — 106 c. — ISBN 978-5-00019-
313-6.

TekcT : aneKTpoHHbI // JlaHe : 3neKTpoHHO-GHOMHOTEYHAS
cuctema. — URL: hitps://e.lanbook.com/book/72805

JornoauutencHas

JIHTEpaTYpa

1. ITpucexny B.JI. OcHOBL MeTOA KOHEYMHEIX 2010.
JIEMEHTOR R MeXaHHKe Te(OpMHUPYEMEIX TeJl
[2nexTponnsil pecypce]: yueGuuk/ [pucekus
B.JIL., Pactopryes I M. — 3nexTpoH, TekcTo-
Brie ganuele, — Hopocudupek: HopocuGup-
CKHii TOCYAapCTREHHEIH TeXHHUECKHI YHUBE-
CHTET,

http:/ferwrw. iprbookshop.m/45417.— 3BC «IPRbooks»

2. PeineHne 3afa4 MeXaHHKH CIUIOIIHOM cpeikl 2009
B [IpOrpaMMHOM KOMIUIEKCE
ANSYS[3nexTponHslii pecype]: Merton, yka-
sanus / M.B. Mypamwos. C. . [Tanun. - M.;
Haparenscteo MI'TY um. H.D. Baymana

http:/fwww.studentlibrary.ru/book/bauman 0343.html

3, Camorun, FO. H. MeToa KOHeYHRIX dAeMEH- 2009
TOR B AWHAMHUECKMX pacyeTax TypOOMAIInH :
yiaednoe nocobure / JO. H. Camorun, C. A.
Cepxkos, B. I1. Hupkos ; nox pegakuueii B, 1.
Yupkosa. — Mocksa : @HU3MATIINAT, 2016.
— 212 ¢. — ISBN 978-5-9221-1681-7.

Tekct : anexTpoHHbI // JIaHE : 3neKTPOHHO-GHONTHOTEUHAS
cucrema. — URL: https://e.lanbook.com/book/91149

4, Murepdeiic ¥ reHepipoBatye CETKH B 2013
ANSYS Workbench [3nextpounstii pecype]:
Yuet. nocobue no kypey "eomerpuueckoe
mofenuporanne B CAITP" / E.1O. Bepxotyp-
xuH, B.H. ITamenko, B.B. [Taceuguit, - M.: H3-
gatenscTB0 MI'TY um. H. 2. Baymana

http:/fwww.studentlibrary.ru/book/ISBN9785703836910.htm
i

6.2 IlepnogayecKkue H3AHHA:

1. Kypnan «CADFEM REVIEW» / HayuHo-Texamdeckuii sxxypHan ot xomnagau KAJTOEM.
2. Kypuai «ANSYS Advantage. Pycckas pemaxnusy/ VrxeHepHO-TeX HHUeCKHH )ypHaT, oGuIu-

aIEHOE NedaTHoe H3/lanne KoMaanus ANSYS, Inc.




6 .3 HHTepHeT-pecypehl

Haseanue nopmana CCHLIKA
Yue(GHO-METOOUYECKMH KOMIIEKC AMcOM- | hitps:/cs.cdo.visuru
[UIMHE] pasMelleH Ha o00pa3oBaTeIbHOM
ceppepe Bnl'Y. Ilepconansusii moctyn
K2KOOIO CTYHNCHTA K MarepHalaM ocy-
LIECTBIIAETCS HE NO3JHee IICPBOH Hexead
HU3YUEHHS TUCITHUIUIHHEL
Hayunas snextponnas 6ubimoTeKa http://elibrary.ru/defaultx.asp
eLIBRARY.RU - poccuiickuit nabopma-
I[HOHHO-aHATMTHYECKAN TOpTal B 00NacTH
HAYKM, TEXHOJIOTHH, MEIHITHHEL X 06pa3o-
BaHHS
«Emumnoe okno» noctyna K obpaszosarens- | http://window.edu.rw/
HEIM pecypcamM

Mex IucunIMHapHOe 00yUeHue hitp://www.nano-obr.rw/

CTaThit 0 MAIUMHOCTPOEHHH http://machineguide.ru/

[opran otpacnesoil nEGopMarmu o Ma- http://www.mashportal.ru/

HIHHOCTPOEHHH

Pecypc o ManmMHOCTpOSHHUN http://www.i-mash.rw/

Texuudeckas nuTepaTypa 10 MalHHO- http.//www.mirstan.ru/index.php?page=tech

CTPOEHHIO

bubnuoTeka TeXHHUECKOH TUTEPATYPbI http.//window.edu.rw/library?p rubr=2.2,75.11.34

Wuxxeneprpie pereHnsI 03 pasiuuHbix 06- | http://chertezhi.ru/

nacTeil [IpOEeKTUPOBAHUS www.all-library.com/ansys/
www.cadfem-cis.ru
https://cae.urfu.ru/ru/

Bce 0 MamyoCcTpoeHUH http://dlja-mashinostroitelja.info/

Coro3 MarmmHocTpouTenei Poccun http://www.soyuzmash.ru/

Hudopmannonro-aranmuTHdeckuil caift mo | http://www.stankoinform.ru/index.htm
MaTepHaaM 3apyOexHoll nevaTs o corpe-
MEHHBIX TEXHOJOTHIX X HHCTPYMEHTAX JIIS
MeTaI000paboTKH

Y4uedH0-MeTOOAHYECKHE H3TaHUST

1. Hsamuenxo A.B. Metonuueckue ykasaHusA K NpakTHYECKEM paboTaMm 1o AUCHUILIHHE «CHCTEMEI
KOHCYHO-3JIEMENTHOTO aHANM3a» AN CTyJeHTOB HampasneHus 15.03.05 [DnexrponHENH pecypc]
/ coct. Banwenko A.B.; Brax. roc. yu-t. TMC - Bragumup, 2021. - JlocTyn H3 KOpIOpaTHBHOH ce-
™ Bal'Y. - Pexxmm moctyna: http://cs.cdo.visu.ru/

2. Hsamuenko A.B. MeTonuueckue pekoMeHAAIMH K BBITOTHEHHIO CaMOCTOMTELHOM paboTEI MO AuC-
e «CHCTeMBI KOHETHO-3IEMEHTHOTO aHalIu3ay UL CTYAEHTOB HanpasneHus 15.03.05 [Dnex-
TpOHHBIH pecypce] / coct. Upamuenxo A.B.; Bnaz. roc. yu-r. TMC - Baagumup, 2021. - octyn u3
kopropaTHBHOH ceTtH Brl'Y. - Pexxum moctyma: http://cs.cdo.vlsu.ru/

3. Heamuenxo A.B. OneHounsle cpeNCTBa 10 JHCUMIITHEE «CHCTEMEI KOHEUHO-JIEMEHTHOTO AHATH3A»
A4 cTyfienToR Hanpasiaenus 15.03.05 [Onexrponssii pecype] / cocr. Mpanuenko A.B.; Braj. roc.
yr-1. TMC - Buagmmup, 2021, - Jloctynm u3 Kopmoparuesoil cetu Bal'V. - Pexmm mocTyma:
http://cs.cdo.vlsu.ru/

Ilepevens pecypcos HHGOPMANHOHHO-TEIEKOMMY HHKANMOHHOI ceTH «AHTepHET», HEOGX0HMBIX
AJsl OCBOEHHS THCUHILIMHBI

1} Topran lLlentp muctamumonsoro obyuemms Bul'Y [snexTpommbii pecype] / - Pesum mocryma:
http://cs.cdo.visu.ru/




2) Paspen oduimanseoro caiita Bal'Y, copepxammuii onrucanme 00pa3oBateNbHOM IPOTrpaMMbl [3IEKTPOH-
HELT pecype] / - Pexxum mocryna: O6pasosarenbHas mporpamma ObpazoparenpHas mporpamva 15.03.05
«KOHCTPYKTOPCKO-TEXHONOIHYECKOE obecrieueHre MAalIHHOCTPOUTEABHEIX IIPOU3BOACTE»
http://op.visu.ru/index.php?id=158

7. MATEPHAJIbHO-TEXHUYECKOE OBECHEYEHUE JUCIATLTAHBI

Teopernyeckue 3auATHs, IPOBOAATCS B ayAUTOPHH, OCHALIEHHOM My JIbTHMEAHHEIM oBopynoBaHHeM.
lIpaxTryeckue 3aHATHA IPOBOATCH B KOMITEIOTEPHBIX KIIACCAX, CBA3AHHBIX C CYIEPKOMIIBIOTEPOM
«CKH® MOHOMAX» mpomssojautensHocTsio 4,7 T-Onomne. Ilepeuens HCIONB3yEMOTO IMIIEH3HOH-
HOrO HPOrpaMMHOro obecrieyenns: akagemuyeckue sepcun CAD/CAM/CAE-cucrem ANSYS, Solid-
Works Simulation, mporpaMM#sIil KOMILIEKC KOMIIBIOTEpHOR MaTeMatuka MATLAB.




8. OBECIIEYEHHUE OBPA3OBATEJIBHOI'O IIPOIIECCA JIJISI JIUII C OB3

8.1. YueGHo-MeToAN eCKHE IOCOGHS IS JIHIY ¢ OF PAHHYEHHBIME BO3MOKHOCTAMH 340POBbI

Y4eGHO-METO(M1eCKHE MATEePHANb! [isl CaMOCTOSTENLHON U Ay UTOPHOM paGoTHL 06YYAFOIINXCS H3
HHCHE HHBATHAOB NPEJIOCTABILIOTCS B pOpMax, ananTHPOBAHEEX K OFPAHHYSHUAM HX 3OPOBBS B BOCIPH-
ATHS HHOOPMAIHH.

J14 U1 ¢ HapyIueHUsIMHA 3peHus:

— B (hopMe IEKTPOHHOIO JOKYMEHTA;

~ B IeyaTHoi GopMe yBelHUeHHEIM IPUQTOM.

JUis a1 © HapyIIeHUSAMH CITyXa:

— B (hopMe PIEKTPOHHOTO JOKYMEHTA;

— B IeuaTHOH ¢opme.

Jnist v ¢ HapyIMEHHSME OIIOPHO-ABHIaTENbHOTO ATTIAPATA:

— B (JOpME 3IEKTPOHHOTO JOKYMEHTA;

— B IIeYaTHOH (opme.

8.2, MaTepHalbHO-TeXHH4eCKO€E ofecneden e QHCIHILTARLT s o ¢ OB3

Ocpoenne mucuummuHE jmiamMu ¢ OB3 ocyliecTBILETCS ¢ HCIOIb30BAHAEM cpeacTs 0OyueHus 00-
LICTO H CICIHANTBHOTO Ha3HAYEHMS.

lpu ofy4eHun CTYAEHTOB C HAPYIUEHHAMH CIyXa HIPedyCMOTPEHO HCHONb30BAHHE 3BYKOYCHJIMBA-
IOlIeH annapaTyprl, MyIbTHMEQMHHBIX CPEICTE ¥ APYIHX TEXHMYECKHX CPEICTB npHeMa-repenaun yueb-
HOM MHQOPMALMH B HOCTYNHEIX (hopMax His CTYAEHTOB ¢ HAPYIIEHHSAMH CIyXa, MOOHIBHON CHCTEMEI 00y~
HCHHA MU CTYAEHTOR C HHBAMIHOCTBIO, HOPTATHBHOM MEAYKIMOHHOR cHCTeMBL Y4eGHas aymuTophi, B
KOTOpO# 06y4aroTcs CTYIEHTH C HAapylIEHHEM ClTyXa, 060py/I0RaHa KOMIBIOTEPHOH TEXHHUKOH, ayaHoTex-
HHKOH, BHACO-TEXHUKOH, JJIEKTPOHHON TOCKOH, MYIILTUMEHHHON CHCTEMOI,

IIpu obyueHUHn CTYNICHTOB ¢ HapYMIEHUAMH 3PEHMA IPETyCMOTPEHO MCIIOIh30BAHHE B ICKIHOHHEBIX
H y4eOHBIX ayTUTOPHAX BO3MOXKHOCTH IIPOCMOTPA YANEHHBIX OOBEKTOB (HanpuMep, TEKCTa Ha JOCKE HITH
Craiijja Ha S5KpaHe) [NpH IOMOIIH BHACOYBEIHIHTEIEH I YIAIEHHOT0 IPOCMOTpa.

lIpu oby4enun CTyneHTOB ¢ HapyIICHUSMH OIOPHO-IBHTATEIHHOTO aIllapaTa UCIIONB3YIOTCS anb-
TEPHATHBHEIE YCTPOHCTBA BBOJA HHQOPMALIMH | APYrHe TEXHUYECKHe CPEICTBA PHEMa-TepeNaun YIeOHoi
HHGbOPMANHK B JOCTYITHEIX QOPMaX IS CTYJAEHTOB ¢ HAPYIIEHHAMH OIIOPHO-JIBUTATENBHOTO aliapaTa, Mo-
OunsHOH cucTeMbl 00YYEHHS U MIOAEH ¢ HHBATMIHOCTEIO.

9.3. Tpebosanus Kk goHAY 0LEeHOUHBIX cpeAcTB Aas aur ¢ OB3

J1s CTyeHTOB € OrpaHMYEHHBEIMH BO3MOXKHOCTAMU 340POBRA IIPEAYCMOTPEHEI JOTONHUTEIBHEIE
OLIEHOYHEIE CPEACTBA, [IepedeHh KOTOPEIX YKa3au B Tabmume 1.

Tabmana 1 ~ JononHuTeNnsHbIe CPEiCTRA OeHEBAHMS TS CTYINEHTOB C HHBATHIHOCTBIO

KaTeropﬂu CTYJEHTOB Bujie: JOHNOTHHTENbHLIX OIIeHOYHEBIX (DOprI KOHTPOJI% 1 OLECHKH DPE3YNL-

CPEICTR

TaTOB 00YyUEHUS

C HapyLeHHsIMH! CiTyxa

TecThl, MiceMeHHbIe JiaGopaTopHble pabo-
TbI, BOTIPOCH! K 3a4eTy, KOHTPOJILHEIE pa-
HoTHE

TTpenMyiiecTseHHO
TPOBEPKA

HNHICHEMCEHHAA

C mapylIeHUAMH 3peHis

ColecemoBanue no BonpocaM K 3aYeTy,
ONPOC TI0 TEPMHHAM

TlpenmyniiecTBEHHC YCTHaS NpOBEpKa
(MHAMBUAYAIEHO)

C HapymieHHSMH ONOpHO-
JBHTaTEIbHOrO anfapaTa

Pemenre AHCTAHUMOHHEIX TECTOB, KOH-
Tposicubie paboTH, MHCBMCHHBIC Naopa-
TOPHBIC, CaMOCTOATENLHBIE paboTEl, BO-
TNpPOCHl K 3a4eTy

ITperMymecTBEHHO  JUCTAHLHOHHEI-
MM METORaMU

C orpaHmieHHsMu 10 06-
IEMEAHIMHCKHM HOKa3a-
HHUAM

TecTrl, nuceMeHHbIe naopaTopHbe, ca-
MOCTOATENbHbIE palOThI, BONPOCH K 3ade-
TY, KOHTPOJNBHEIE paloThl, YCTHEIE OTBETH

IlperMymecTBEHHO NpOBEPKA METo-
JIAMH, HCXOIA M3 COCTOAHHA 0fyua-
IOIIErocs Ha MOMEHT MPOBEPKH




8.4. Meronuqeume PEKOMCHAAIINH 110 OIEHOYHLIM CpeacreaM I JMIl ¢ OYPAHHUYECHHBIMH

BO3MOKHOCTAMH 310P0OBLS

Hist crypentos ¢ OB3 mpenycMarpuBaercs nocTynHas dopma TIPCIOCTABICHHS 3a/IaHMH OIIEHOYHEIX

CPEACTB, & HIMEHHO:

ITPOCEHL.

* B [I€4aTHOH (opme;

* B TI€YaTHOH (opMe ¢ yBEeMHUEHHEM mpHPTOM;

* B ()OpME HIEKTPOHHOTO JJOKYMEHTA,

* METOZIOM YTEHHS ACCHCTEHTOM 38J(aHHs BCILYX;

* IPCAOCTARIEHHE 3a/latts] C HCHONB30BAHHEM CYPAOIEPEBO A,

CTyaenram ¢ HHEBAMIHOCTLIO YBENHYHBAETCH BPEMS HA IIOJIFOTOBKY OTBETOB HA KOHTPOJILHBIE BO-

I[JIH TaKHX CTYHEHTOB MPEAYCMATPHBACTCH HAOCTYIIHaA (bopma IIPCAOCTABJICHUA OTBETOR HA 3aJAHH,

a HMCHHO!

— IHCBMEHHO Ha OyMare;

— HabOp OTBETOB HA KOMILIOTEPE;

~~ HAabOp OTBETOB ¢ HCIIONE30BAHHEM YC/IyT ACCHCTEHTA,

— OPEACTABIEHHE OTBETOR YCTHO.

liponesypa oneHuBaHuS Pe3yNLTATOR OGYYEHHS HHBAIHAOBR TO NHCIHIITHHE IIpeIycCMaTPUBAET

TIPEAOCTABNeH e HH(pOPMaNuy B GopMax, ajalTHPOBAHHBIX K OrDAHMYEHHAM HX 3L0POBBA H BOCIHPHSTHS
rHbOpMaLUH:

Ains i1 ¢ BapyIeHusIMH 3peHus:

— B (hOpMeE 3MEKTPOHHOTO HOKYMEHTA,

— B IICYATHOA (lopMe YReIMICHHBIM IUPHGTOM.

A7 man ¢ HapymeHnAMuE cayXa:

— B (hopMe DIEKTPOHHOTG JOKYMEHTA,

— B Iie4aTHol hopme.

Jnd i ¢ HapynIeHHAME 0TIOPHO-IABHTATEIBHOTO anmnapara:

— B $OopMe BICKTPOHHOTO HOKYMEHTA;

— B ne4aTHOH dopme.

Ilpu HeoOXomuMOCTH [UIL OGYYAIOIIHXCS ¢ HHBATHIHOCTHIO Iponesypa ONCHUBAHNSA PE3YIbTATOB

OGY‘IGHHH MOXET NPOBOANTECS B HECKOJIBKO STAIIOR.
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