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1. TEJH OCBOEHHNA THCHUILIHHBI

Ilems ocsoesmns aucnuniuHel «CHCTeMBI KOHewUHO-3nIeMeHTHOTe aHamu3a (CAE-
CHCTEMBI)» - POPMHPOBaHHE ¥ CTYASHTOB HABEIKOB pa3paboTKH KOHEUHO-3/IEMEHTHEIX MOJeeH,
MCCIENOBAaHHA 3THX MoAeiel U oOpabOTKH pe3ylNbTaTOR TaKHX MCCIICHOBAHHH H BOCHMTAHHE
OTBETCTBEHHOCTH 3a IIPOIYKT CBOHX pa3paboToK.

Sanaumn:

¢ O03HaAaKOMIICHHE C HAYYHEBEIMH NOOX0odaMH K MOJACITHPOBAHHIC 00BEKTOB U IIpOTECCOB Ha

Haze KOIe o DIIEMEeITIIOTO arainsa,

¢ OCBOCHHIC TCOPHH H MCTOJOB KOHCYHO-B3JIEMEHTHOI'C aHANH3A, [TO3BOJBIHOIOHX CTPOHTE
MOACIH 06'561{'1‘0}3, CHCTCM H IIPOLICCCOB H CYIHUTE 0ob ux aJCKBaATHOCTH;

& O3HaKOMNEHHE CTYJEHTOB C aIOpHIMaMH PpPCLICHHMA MHMCHCPHBIX 3a/dd MEXdaHHKH
CILTOIMHBIX CpEN METOAaMK KOMIILIOTEPHOTI'O MOICNIHPOBAHEA C IOMOIIEI) HAKETOB IPH-
KNAAHBIX ITPOrpaMM, PEANH3YIOUIHX METOH KOHCUYHO-3JIEMCHTHOIO aHAIH34.

2. MECTO JUCHHIIJINOBI B CTPYKTYPE OIIOII BO

Huciunmina «CrcreMsl KoHeuHO-1eMeHTHOro aHainn3a (CAE ~ CHCTEMED)» OTHOCHTCS
K yacTH, GopMHpyeMOoH yJacTHEKAMH 00pa3oBaTeNBHEIX OTHOIIEHMH (UCIHIUIHA 0 BRIOODY)
IIOArOTOBKM OakanmaBpoB IIo HampaeneHuio 15.03.05. «KoHCTPYKTOPCKO-TEXHOIOTMYECKOE
obecrieueHHE MANIMHOCTPOHTEIBHEIX IPOH3BOICTBY.
Pazjpens queanmabl H MEKIHCHNNAHHAPHBIE CBA3H ¢ 00ecIeYHBAIOINAMH (IpedbIay-
IMHMH) JHCUMIJIHHAMH H 06ecneHBAIONIHMH (T0CTeTYIONIHMH) TRCIHILTHHAMH

Hanmvenopanne ofecriedmBaomux {OpeNbLIYIINX)
JHCIMITIMH H ofecreunBalomux  (IOCHeIyIommX)
OUCLHTIIIH

Pa3znensl paHnOH NHCUHINIMHEL, KOTOpEIE HeODXOMMMEL Jif
M3ydaeHs o0ece MBASMBIX (TIOCIIEMYIONINX ) THCUMILIHE
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3. IIIAHUPYEMBIE PE3YJIBTATHI OBYUYEHHS 11O JUCHHAIIVIMHE
ITnanupyeMele pe3yabTaThl 00YUEHHS IO JUCIHILIHHE, COOTHECEHHBIE C INIAHHPYCMBIMHA
pesyasTaTaMy ocBoeHus OIIOII (koMueTeHIMAME H HEAMKATOPAMH JOCTHIKEHHSI KOMIICTCHIHI)

Dopmupyemele koMne- | IlnaHupyemble pe3yinbTaTsl 00y9eHHd 110 JUCHHIUIHHE, HaumeHnoBanue
TEHLHH B COOTBETCTBHH C MHIHKaTOPOM NOCTIDKEHMS KOMIle- | OLEHOYHOro cpel-
(xoa, copepxanHe KOM- TEHUHH CTBa
TETEHIHH ) HnpukaTtop noctikeHus Peayneratst o0yuenus
KOMIIETEHITHH TIO JIMCITHTLTHHE

IIK-1. CnocoGed pazpa- | JIK-1.1. 3naeT tane npons- | 3Haer TG npon3eon- | Maguennyansaoe
6aTEIBATE TEXHONOTHYE- | BOACTBA MAlUMHOCTPOHU- CTBA JeTaneil MallHHO- | MPaKTHKO-
CKHE NPOLECCH] U3FOTOR- | TENIBHBIX U3Me1di cpeanell | cTpOeHHS cpeaHei OPHEHTHPOBAHHOE

JIeHHA OTBITHEIX 00pas-
1OB MallIHHOCTPOUTE h-
HBIX M3JeNHH cpeqHei
CIIOYKHOCTH

CIOMHOCTH, PA3HOBHHOCTH
TeXHOJIOrHYecKoro obopy-
JOBaHMA, CTAHNAPTHBIX HH-
CTPYMEHTOB, NprcIrocotie-
HHUH H KOHTPOIEBHO-
H3MEpHTENbHOH OCHACTKH.
[IK-1.2. ¥Meer aHanus3upo-
BaTh TEXHHYEeCcKHe TpeboBa-
HMS, IPeIBABIAEMEIE K Ma-
LHHOCTPOUTEARHBIM H3/lE-
JTHSM CpeaHeH CNOKHOCTH.
IIK-1.3. YmeeT BRIOHpaTH
CXeMBI U CpeJIcTBa KOHTPOAA
TEXHHYECKHMX TpeOOBaHMH,
npeBIRAseMbIX K MaUIHHO-
CTPOMTENBHBIM H3AENHAM
CpenHel CI0KHOCTH.
IIK-1.4. Ymeet BeIOMpaTH
cxemel 6azupoBanus 1 3a-
KpeTeHHA 3ar0TOBOK JeTa-
Jiel MarIUHOCTPOUTENLHBIX
M3JEJIHH CpeaHEeH CI0XKHO-
CTH.

TIK-1.5. ¥mMeeT paspabaThl-
BAaTh TEXHOJOTMYECKHe
MapmpyThi H TEXHOTIOTHYe-
CKHEe ONepalMH H3rOTORIe-
HM4 geTanel MalHHOCTPOU-
TEeNBHBIX M3JeTHi cpeanei
CIIOAKHOCTH.

ITIK-1.6. YMeeT pacCUMTEI-
BATh TOYHOCThL 0OpaboTKu
TIPU TIPOEKTHPOBAHHH Ofle-
paLyii H3rOTOBNEHHS AeTa-
Jieil MAaIIMHOCTPOUTEIIBHBIX
n3nenui cpeanel cnoxio-
CTH.

ITK-1.7. Bnageer HaBpIKAMH
BEIOOPA TEXHONOTH4ECKOTO
obopynosaHHs, CTaHAAPT-
HBIX HHCTPYMEHTOB, MpH-
crioco®neHHi H KOHTPOJIb~
HO-H3MEPHTENIBHOMH OCHACT-
KM, HeOOXOAUMBIX 174 pea-
JH3ALMH pa3paboTaHHBIX

CJIOMKHOCTH.

VYMeer aHaTH3MPOBATE
TexHH4ecKkHe TpeGoBa-
HUS, TIPeTBABIAEMEIE K
JeTaJIAM MallHHOCTPO-
€HWd cpedHeH CIoXkHO-
CTH.

YMeeT puIOBpaTs cxe-
MBI H CPeCTRA KOH-
TPOJS TEXHUYECKHX
TpeboraHHi, npensaB-
JISIEMBIX K JETaANSIM
MaKHOCTPOCHUS
CpenHei CIOKHOCTH.

VMeeT BEIOMpATh cXe-
MBI 0a3MpOBAHMA H 33-
KpEMJEeHNUs 3aTOTOBOK
JeTalnel ManluHOCTpo-
€HUA CpeAHeil CNnoKHO-
CTH.

Bnaneer HasbIKaMH
BBIGOPa TeXHONIOrHYe-
cKoro obopynoBaHus,
CTAHAAPTHEIX HHCTPY-
MEHTOR, TIpHcIiocobie-
HHH H KOHTPOJILHO-
H3MEpPHTEIbHOH
OCHACTKH, HeobXoau-
MBIX U1 peanusalliy
pazpaboTaHHBIX TEXHO-
JIOFHYECKHX NPOLECCOB
H3roTOBJIEHHA AeTanei
MALIHHOCTPOEHHA
cpenHell CMoXKHOCTH,

Brazeer HaBpIKaMH
pazpaboTKH | CoTnaco-
BEIBAHHS TEXHOIOTHYE-
CKO¥ JOKYMEHTAILIMHE Ha
TEXHOJIOTHYECKHE FpO-
1[eCChI H3TOTORNIEHHA

3ajlaHrie, KOH-
TPONBHBIC ¥ TECTO~
BBI€ BOTIPOCE]




TEXHONOTHHECKHX MTPOLEC-
COB H3TOTOBMEHHS geTanei
MAaHHOCTPORTCILHEIX H3-
Jenuii cpelHel CIoXXHOCTH.
ITK-1.8. BnaneeT HaBBIKaMH
pa3paboTKH TEXHHYECKHX
3aaHMi Ha IPOEKTUPOBa-
HHE CelHaibHEIX IIPHCIIO-
cOOJIEHHA U KOHTPOJIBLHO-
H3MEPHTEIEHOHR OCHACTKH
nns peannsanuu pazpabo-
TAHHBIX TEXHOJOTHYECKHX
MPOLECCOB UEMOTOBIEHHS
IeTaneH MallHHOCTPOH-
TEJIBHBIX U3ACAHH CpefHei
CIOMHOCTH.

IIK-1.9. Bnageer HasbIkaMu
paspaboTkH B COrAaCcOREIRA-
HHA TEXHOJOrHYECKOH 10~
KYMEHTAIHH Ha TEXHOMOTH~
YECKHE NPOLIECChl H3TOTOB-
JeHHS JeTaneid MalniuHo-
CTPOMTENBHBIX H3NEHA
cpenset CIoXKHOCTH,

IneTanel MatlnHOCTpO-
€HHA CpeJHel CloXHOo-
CTH.




4. OBBEM 1 CTPYKTYPA JHCHUITJIIMHBI

5 cemecTp: o01as TPYA0EMKOCTE QUCIIHILIHHEI COCTABIISET 3 3a9eTHEIX eAuHUIE! 108 vacor.
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Pazgen (Tema)
JUCHHILTMHE]

Cemectp

Hepena cemectpa

Konrakrras pabota o6ygaouixcs ¢

[eNarorHYecKuM paboTHHKOM

JlexurH

HbIE pa-
-

HATHA
6oTH
@ grapme vpax-
mudecKon Mo
Z0MOBKH

Jlaboparop

CPIZ

CamocTosTenbHaR

paboTa

PopMeL
TEKyWEero KoH-
TPONIA YCIIERAeMO-
CTH,
(opma poMexy-
TOYHOIT
aTTeCcTALIA
(no cemecmpar)

TennoHanps:KReHROE CO-
CTOSIHHE KOHCTPYKHF

e | IIpakTiueckue 3a-

1
fr—y

00620p # BOZMOKHOCTH CO-
epeMeHHEIX CAE-cucteM.
Henonezosanne CAE-
CHCTEM AT MOAENHPOBAHHS
HPOLECCOR H PelUCHUs IIpU-
KIaAHBIX HHXKEHepHO-
TEXHMYECKHX 3a11a4. THIbt
KOHEYHBIX 37IEMEHTOB U OC-
HOBHBIE TpeOOBaHUs K pac-
YETHBIM MOIETSIM.

1-2

Pemenuye cranonapHoii u
HeCTalHOHapHOH 33734
TEMAIONPOROAHOCTH METO-
AOM KOHEYHEIX 3[EeMEHTOR ¢
HCIIOIB30RAHAEM COBpE-
menHbeix CAE-cuctem.

3-4

Hcnonezosanie coBpeMeH-
Huix CAE-cHcTeM TipH pe-
LIEHHH 3a/1a4 TePMOYTIpY-
FOCTH.

5-6

PeliTenr KoH-
Tpoae Ne 1

HenuneliHbIH KORCTDYK-
HHOHEBIH aHANU3

OcobeHHocTH MOZEHpPOBa-
HHA KOHTaKTHOTO B3aUMO-
JeHCTBHA IPH pelueHHH
3a71a4 TEOPUH YIIPYTOCTH
coppeMeHHBIMH CAE-
CHCTEMaMH.

7-8

HcnonezopaHue coppeMeH-
HeIX CAE-cueTem nipu pe-
ILIEHHH 327024 yNpyromia-
CTHYHOCTH.

9-10

Hcnonb3opaHue coppeMeH-
Beix CAE-cucteM npu mMo-
JANEHOM H TapPMOHHYECKOM
aHalH3e KOHCTPYKLMH.

11-12

PeiiTuur xon-
TpoJs Ne 2

MexaHHKa KHIKOCTH W
raza

Hcnone3oBaHue cORpeMEH-
Herx CAE-cucTeM npu pe-
LIEHHH 3a]a4 THApOMeXa-

13-14

PeliTHHT KOH-
Tpoab Ne 3




HHKH, Ta30BOH THHAMMKH.
OcobeHHOCTH peLleHns TIPH
JIAMMHAPHOM K TypOyIeHT-
HOM TEUCHHIX KHMIKOCTH.

Henonp3oBanue coppeMen-
Heix CAE-cHcTeM nipu pe-
8 | mennH 33124 rHAPOIHHA- 5
MHKH TeYeHHH co cBoboI-
HBIMH I'PaHHLIAMM

15-16
.
)
%)
)

Hcnonrzosanue coppeMeH-
BEIX CAE-cHCTEM 11pu pe-
9 | wenuH 3a1a4 oO0TeKaHus 5
TeN IOTOKOM XHIKOCTH UK
raza.

17-18

Bceero 3a 5 cemecTp 18 | 18 18 27 Oxzamer
) (27uacoB)

Hanumuue B aucuumnge KIVKP -

Hroro no qucuunnune 18 18 _ 13 27 BxsaMeH
{274acon)

TemMaTuuecknii naay
(opMa o0yueHHs — OUHAA
Copaep:xanne JeKIIHOHHBIX 3aHATHI 110 JAHMCHHIIIHHE

Paznen 1. TennoranpsxeHHoe cocTOSHIE KOECTPYKITUH.

Tema 1.1. O630p u BozMokHOCTH coBpeMeHHLIX CAE-cncTeM.

ConeprxaHue TEMEL

Hcnonszoranue CAE-cHcTeM AN MOACTHPOBAHKS TIPOLECCOB M PENIEHMS NPHIUIAIHBIX HEKEHEPHO-
TEeXHHYECKHX 3a/a4. THIIBI KOHEYHBIX 3JIEMEHTOR W MX TOJUHOMBL OYHKUMH (OpMEI ANA Pa3IHYHEIX THIOB
KOHEYHBIX 271eMeHTOB. OCHOBHBIE IIPHHIIMITEL CO3JIAHMS KOHEYHO-3JIEMEHTHBIX MOJIeNeH.

Tema 1.2. Pemenne cTanMoHapHOH B HECTAI[HOHAPHOR 3a1a4 TEIUIONMPOBOIHOCTH METOIOM KOHCY-
HBIX 3JIEMEHTOB C HCIIOIB30BaHHEM coBpeMeHHBIX CAE-cucTeM.

CognepxaHue TEMBI:

3axkoH ®yphe, AaTh onpeaencHre Ko3GpUOIUCHTY TENNIOIPOBOIHOCTH, TEMIEPATYPHOMY IO, TeM-
neparypHoMy rpagueHTy. JuddepeHIHaNbHOS YpaBHEeH e TENIONPOBOAHOCTH. | pansYsbie YCIOBHS TEIIO-
obmena. BapranyonHas NOCTAHOBKA 33[aYy TEINIONPOBOJHOCTH M €€ HHCIeHHAd Pealli3alid METOA0M KO-
HEYHBIX 2IEMEHTOR.

Tema 1.3. Mcnone3oBanue coBpeMeHHBIX CAE-cucTeM IpH pelieHuH 3a/1ad TepMOYIIPYIOCTH.

Conepxanne TeMbL:

[lonATHe U MOCTaHOBKA KpaeBoil 3a1aul B MeXaHHUKe TBEPHOro JeopMHEpyeMoro Tela. Bapuanuos-
Has [IOCTAHOBKA 33Ja9l TEOPUH YIIPYTOCTH H €€ YHCIICHHAS PEaTH3alHs METONOM KOHEYHLIX 3JIEMEHTOB.
Martpuiia XECTKOCTH, MaTpHIla Ae(opManuif, BEKTOD Y3NOBBIX IepeMeleHHi OQHOMEPHOTO JBYXY3I0BOTO
KOHEYHOTO 3NIeMEeHTa. MarpHia XecTKOCTH, Marpula JedopManni, BeKTOP Y3/JIO0BBIX HepeMElIeHMH IBY-
MEPHOI0 TPEXY3J0BOr0 KOHEYHOro 37eMeHTa. KoHeUHO-3/IeMEeHTHA cXeMa pelieHus 3afauy TepMOoyIpyro-
ctH. KugemaTtuyeckye rpaHUYHbIE YCIIOBHS M UX BIHMSHHE HA TOYHOCTE PE3yNETATOB.

Paspmen 2. HenunelHEI KOHCTPYKIMOHHEIH aHATH3.

Tema 2.1. OcobeHHOCTH MOJETMPOBAHHS KOHTAKTHOIO B3aHMOJICHCTBUS IIPH pEIleHHH 3a71a4 Teo-
puH yupyroct coppemeHHeIMH CAE-cucremamu.

Conepsxanue TeMBI:

Bo3MOXHBIE pACUETHRIE CXEMEI IIPH MOJENHPOBAHNN KOHTAKTHOTO B3AUMOJICHCTBHSL TEN B paMKax
pelleHns 3aad TEPMOYIIPYTOCTH METOA0OM KOHEIHEIX JIEMEHTOB.

Tema 2.2. HcnionezoBanne corpeMeHHBIX CAE-cucreM npH pelneHdH 3a1ad yupyrolniacTUYHOCTH.

Coneprxanue TeMsl:

Mogenu yrpyromnacTuyeckoro nehopMHPOBAHHUS, HCIONB3YeMBIE B KOHEYHO-3JIEMEHTHOM HpPOH-
HOCTHOM aHamuse, 00nacT npuMeHeHHs. HedopMallioHHas TEOPHS IIIACTHIHOCTH, €€ PeaiH3alis IIPH KO-
HEYHO-2IEMEHTHOM NTPOYHOCTHOM aHANH3E.



Tema 2.3. Mcnonp3oBanue cospeMeHHEX CAE-cneTeM IpH MOJATBHOM M FAPMOHMYESCKOM aHAIHM3E
KOHCTPYKITHH.

Conepxanne TeMBI:

PacueTHBIE cxeMBl IpU pelleHHy 3a7ad MOJANLHOIO aHajIM3a METOO0M KOHEYHBIX 3JleMeHTOB. Pac-
YETHBIE CXEMBI IIPH PEIIeHHH 3a/1a4 TapMOHMYECKOT0 aHANIN3a METOJIOM KOHEYHEIX 3JIEMEHTOB.

Pazpen 3. MexaHuka »HIKOCTH U Ta3a.

Tema 3.1. Ucnonn3opanue coBpeMeHHEIXx CAE-cHcTeM IpH pelleHuH 3a1ad THAPOMEXaHHKH, raso-
BOH JMHAMHKH.

ConepixaHue Tembl:

Ocobennocry pemmenns 3a5ad IBAPOMEXaHuKn B coBpeMeHHBIX CAE-cHcTeMax Ipd TaMHHAPHOM H
TypOyJIeHTHOM TedeHuAX XKMAKOCTH. OcoOeHHOCTH HCHONB30BAHHA JHHAMHTICCKHX CETOK B 3alauax BLI-
YUCJIHUTENBHOH THAPOIHHAMHKH.

Tema 3.2. Ucnons3opanue coBpeMeHHEX CAE-CHCTeM NpH pelleHHH 23a0ad IHAPOHHAMHKH Teue-
HHH c0o cCBOOOIHBIMH MPAHHUIIAMH.

ConepxaHue TeMBI:

PacueTHas cxema IpH pellleHHH 23139 THAPO/HAMAKH METOIOM KOHEYHBIX dJIEMEHTOB IS TEUEHHMH
C OTKPHITEIME paHHIIaAMU.

Tema 3.3. Mcnionesosanue cospemennrix CAE-cucTeM npu pemnesnn 3a1a9 00TeKaHHS TSI TOTOKOM
KHUIKOCTH HMITH Taza.

Conepxanue TeMBI:

PacyeTHas cxeMma IpH pelIEHHH 3a/ad MHAPOJHHAMUKH MCTONOM KOHCYHBIX 3JEMEHTOB IpH 06Te-
KaHHH TeJ IOTOKOM HecKHMaeMoH xunkocTd. OcoOEHHOCTH peleHus 33144 Fa30BOH JIMHAMEKE METOIOM
KOHEYHBIX 3JIEMEHTOB IIPH CBEPX3BYKOBEIX CKOPOCTHX TEUEHHH IIOTOKA.

Coaepmanne HPAKTHYECKHX 3aHATHH 10 TUCHHEILIHHE

Pasznen 1. TennorHanpseRHOE COCTOAHHE KOHCTPYKIIHIA.

Tema 1.1. OG30p u Bo3MoxHOCTH coBpeMenHsX CAE-crcTeM.

Coneprxkanue NpaKTUIECKUX 3aHATHI:

3HaKOMCTBO C BO3MOXHOCTAMHE, CTPYKTypoli U unrepdeiicom cospemerroro CAE - komruexca.

Tema 1.2. Pemenne cranuoHapHOH H HecTAallHOHAPHOW 3aja¥ TEILIONPOBOIHOCTH METOJA0M KOHEU-
HBIX 3IEMEHTOB C HCIIONB30BaHHEM coBpeMeHHEIX CAE-crcTeM.

Conep:kaHue IpaKTHYECKUX 3AHATHH:

Crocobs! 3371aHUS BpEMEHHBIX TAPaMETPOB, HaYalbHBIX M IPAHWYHBIX YCIOBHUIT [IPH PEIICHHH HECTa-
IHOHAPHON 3471441 TENNONPOBOAHOCTH B coBpeMeHHOM CAE — KoMILIekce.

Tema 1.3. Ucnions3oBanue coBpeMeHHEX CAE-cHCTEM NMPH pelieHHH 3a0a4 TePMOYIPYIOCTH.

CoznepixaHNE IPAaKTIHYECKIX 3aHATHH:

Pacuer n3MeHeHHS HaOPOHKEHHO-IEQOPMUPOBAHHOIO COCTOSHMSA KOHCTPYKIMHN Ha OCHOBE PE3ylbTa-
TOB PEINCHHA HECTAIMOHAPHOH 3aJaYy TEIIOIPOBOJHOCTH METOIOM KOHEYHEIX 3IEMEHTOB B COBPEMEHHOM
CAE — xoMIIIexce.

Pasyien 2. Henmuue BRI KOECTPYKIIHOHHBIH aHAITH3,

Tema 2.1. OcoOeHHOCTH MONENHPOBAHHA KOHTAKTHOTO B3aMMOJCHCTBUA TPH pElleHHy 3a1d9 Teo-
PHH yIpyroctd coBpeMeHHbIME CAE-cucTeMaMu.

ConeprxaHne IpakTHICCKHX 3aHATHIA:

3agaHue yCIOBHI KOHTaKTa JieTaIeH B y3/1axX NMPH PELICHAH 33124 MEXaHHIECKOr0 B3aHMOIEHCTRIS
METOJOM KOHEYHEIX DJIEMEHTOR B coBpeMeHHOM CAE — xommtexce.

Tema 2.2, UcnonpzoBanuc coppemerHBIX CAL-cHcTEM Ipy pelneHnn 3a0ay YIpYTolIacTHIHOCTH.

CoznepxaHne NpaKTHIECKHX 3aHATHIA

Pacyct BanpmXCHHO-ICHOPMHPORAHHOTO COCTOSHUA KOHCTPYKIME METOHOM KOHEUHBIX 3JIEMEHTOB
OpH HENHHEHHOH NTocTaHOBKE 3a1au B coBpeMeHHOM CAE — KoMITIekce.

Tema 2.3. Hcnonssosanue coppemeraelx CAE-cHCcTeM IIpy MOIATBHOM ¥ rapMOHMYECKOM AHAIH3E
KOHCTPYKITUH.

Coaeprxanue NpaKTHYECKHX 3aHATHIA

Onpenenenne coOCTBEHHBIX U BEIHYXIEHHEIX KONeOaHHHA KOHCTPYKIHH METOJOM KOHEUHBIX 3JIEMEH-
T0B B coBpeMeHHOM CAE — xommnexce.



Paznen 3. MexaHnuxka »XHAKOCTH U rasa.

Tema 3.1. Mcnonesopanue corpemenHbx CAE-cHCTeM IIpH pemIeHHH 337189 THIPOMEXaHHKH, [a30-
BOM JHHAMUKY.

Copepikanye NpaKTHYECKUX 3aHATUH:

Pemenve 3anayy IMBaMHKH ABHKEHHS XUIKOCTH B KaHATC NMEPEMEHHOTO CEICHHUA METOHOM KOHEY-
HBIX 3JIEMEHTOR B YCIOBHAX JAMHHAPHOTO H TypOyJIEHTHOTO IIOTOKOB B coBpeMeHHOM CAE — kxoMnnekce.

Tema 3.2. Hcnoap3obanue coBpeMeHHERX CAE-CHCTEM IpH peIleHHHd 3aiad MHAPOIHHAMHKH Tede-
HHIi co cBOOOTHEIMY IPAHUIIAMH.

CognepxaHue IIPAKTUYCCKIX 3aHITHIL:

Pemenne 3amaun THApOIMHAMHKHM TeYeHMH cO cBOOOJHBIMH I'paHHIIaMH B coBpeMeHHOM CAE —
KOMILIEKCE.

Tema 3.3. Mcrionesosanue corpemennsix CAE-cucTeM npu pemrernn 3aqaq o0TeKaHHS T TOTOKOM
JKAAKOCTH UM 'aza.

Coneparanye NpakTHIeCKUX 3aHATHIH:

Pemenne 3amaun o6TeKkaHus Tea IOTOKOM JKHIKOCTH HIIH ra3a B coBpeMennoM CAE — xoMIiekce.

5. OHEHOYHLIE CPEJACTBA JJ1# TEKYIIEI'O KOHTPOJISI YCIITEBAEMOCTH, ITPO-
MEXXYTOYHOMN ATTECTAIUH MO UTOT'AM OCBOEHMSL TACUHILIMHBI 1
YYEBHO-METOJUYECKOE OBECHEYEHUE CAMOCTOSTEJILHON PAGOTBI
CTYJIEHTOB

5.1. Texkymmid KOHTPOJIb YCNEBAEMOCTH
Bonpocsl gada peiituar-kourpost Nel

HeHcTers Hag MaTpullaMu (CIOXKEHNEe, YMHOXEHHE, TPAHCIIOHUPOBAHAS H T.1I.).

Iuddepernrpopanne MATPHYHEIX COOTHOIICHHMI.

Marpuusas gopMa 3anHCcH TEH30PHEIX BCJTHYHH.

MeToIpI pelneHns THHEHHEIX CHCTEM

JuddepernransHoe ypaBEEHHE TEIIONIPOBOHOCTH

3akoH (Pypbe, JaTe onpejeneHue KO3(QOHIMEHTY TEIUIOHPOBOAHOCTH, TEMIIEPATYPHOMY IIOJIO,

TEMIIepPaTyPHOMY I'Da/THEHTY.

7. BapuanuosHas IIOCTAHOBKA 3aJadll TEIIONPOBONHOCTH B €€ YHCICHHAS PealH3alusd MeTOOM KO-
HEYHBIX 3JIEMEHTOB.

8. PacueTHBIE CXEMBI P MOJCIHMPOBAHUY KOHTAKTHOTO B3aUMOAESHCTBHS TENl B paMKax PEIUCHHA 3a-
Jlay TEILIONPOBOJHOCTH METONOM KOHEUHBIX 3JIEMEHTOB.

9. I'paHHYHEIE YCIOBHA TEII00OMEHA.

10. IlorsTHE 1 MOCTAHORKA KpaeROH 3a/1a9H B MEXaHHKE TBEPAOTo Ae(hOpMHPYEMOro Tela

11. BapuanuoHHas IIOCTAHOBKA 33Ja4d TEOPHH YHOPYTOCTH H €€ YHCIIEHHAs pPealH3allis METOIOM KO-
HEYHBIX JIEMEHTOR.

12. MaTpHna >KeCTKOCTH, MaTpuna jedopManuii, BeKTOp Y3INOBBIX IepeMelleHuif OJHOMEPHOrOo
JBYXY3JI0BOTO KOHEYHOTO DIIEMEHTA.

13. Marpuna aecTKOCTH, MaTpHLa jgedopMalui, BEKTOp Y3JOBBIX INEpEMEIIeHHH IBYMEpHOrO
TPEXY3JIOBOT0 KOHEYHOTO NEMEHTH.

14. Koneuno-3jieMeHTHaA cxeMa PEIICHHS 3a1a4YH TEPMOYIPYTOCTH

15. KnaemaTugeckue rpaHiYHbIE YCIOBHS M WX BIMSHHC HAa TOYHOCTE PE3YIETATOB.

AR o

Bonpocs! aist peHTHHr-KoHTpOJS No2

ANTOPHTM YHCICHHOIO PeNIeHHs KOHTAKTHRIX 33/1a4 METOIOM KOHEUYHBIX 3JIEMEHTOB.

2. ANTOpHTM YHCIEHHOI'C pelleHHs KOHTAKTHBIX 3a4ad METOJOM KOHEYHBIX 3JIeMEHTOB IIPH MOIBHK-
HOM KOHTAKTE C TPEHUEM.

3. AnropuTM 4MCIEHHOTO PEMIEHHS KOHTAKTHBIX 3a7ad METOJAOM KOHEYHEIX 3JIEMEHTOB IIPH COSAHHE-
HUAX C HATACOM.

4. AJIrOpHTM YFCJICHHOTO PEITEHHS KOHTAKTHBIX 3aj1a4 METOJOM KOHEUHEIX 37eMEHTOB IIPH TEMIIepa-
TYPHBIX Ie(hOopManusX (B YCAOBHAX BO3MOXKHOIO Pa3MBIKAHHS KOHTAKTA).

5. Mogemn ynpyromnactHdeckoro AedopMHpOBaHHS, HCIOIB3YEMBIE B KOHEUHO-3JIEMEHTHOM IIpOU-
HOCTHOM aHamu3e, 001acTH pUMeHEeH .

p—
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HedopMalttOHHAs TEOPHs [IACTHYHOCTH, €€ pealu3auys IPH KOHEYHO-3JIeMEHTHOM IPOYHOCTHOM
aHamH3e.

Teopus TedeHus, ee peanu3aikg IpH KOHEYHO-3JeMEHTHOM MPOYHOCTHOM aHaIH3E.

Ocobenmocty pemennd 3agad TEPMOIIACTHYHOCTH NPH KOHEUHO-3JIEMEHTHOM IIPOYHOCTHOM aHa-
JH3E.

PacyeTHble cXeMpl IIPH PEIISHHH 3a/1ay¥ MOJAIBHOIO aHAH3a METOIOM KOHEUHBIX SIEMEHTOB.
PacueTHbIE CXEMBI IIPH PEIIeHHH 3a0a9 TAPMOHHYECKOr0 AHAII3a METOIOM KOHETHEIX DJIEMEHTOB.
Bo3moxxHOCTH coBpeMeHHBIX CAE-KOMIUIEKCOB II0 peHIeHHIO 3afad HecTallHoHapHoH HelHHeHHOH

JHHAMHEKH.
BoamoxaoctE coBpeMeBHEIX CAE-KOMIIEKCOR 110 peIneH o 3a1a4 MEXAHUKH Pa3pyIleHus

Bonpocs! gaa pediTuar-KoHTpOIH Ne3
MeToab! JHCKpETH3ANHH YpaBHEHUH NBHKEHHS BI3KOH XHUIKOCTH H TPAHHYHEIX YCIOBHI.
Mogiens BazkoH xunkoctd. JluHeitHO-Bs3Kast (HBIOTOHOBCKAS) JKHIOKOCTE. YpaBHeHHWs Hashe-
Croxca.
CucreMpl ypaBHEHHH 114 BI3KOH HeC)KAMAaeMOH >KUAKOCTH. HadganbHele 7 rpaHidHbIe YCIOBHS.
CucreMs! ypaBHEHHH 14 BA3KO0Ii coxiMaeMoit xuIkocTH. HauambHEle H TpaHAYHEIC YCIOBHS.
Mopnenupopasye TaMHHAPHOTO ABMKEHHS HEC)KHMAeMO BAZKOM HKUIKOCTH
Monemuaporanie TypOyIEeHTHOTO JBIKEHNUS HECHHMAEMON BAZKOR HKHIAKOCTH
Ocuosuele Mogeny Typdynentaoctn B CFD nakerax
Jluccunanus SHEPIrUy B BA3KOH TEIUIOTIPOBOAHOM XHIAKOCTH.
Monemuporasne 00TeKaHMA TeNla IOTOKOM BA3KOH HECKHMAEMOH XHIKOCTH.
MogenupoBanye BHEIIHETO CKUMASMOT0 TEUSHH.
MogenupoBasue MEepPHOAMUECKOr0 TeUEHHS H TeIUlonepeHoca (pUMep pellcHHd 3aladM pacyera
peIleTKy TenIo0OMEHHHKA).
MogennpopaHue TedeHMit co CBOOOIHEIME TPAHHIIAMH.
Juckperuzamud pacdeTHBIX obnacreit. MeTopl # airopuT™bY JIHCKPETHIAHA
Pacyernas cxema OpH peLIEHHH 3a/1ad THJIPOMHAMEIKY JUL1 T€4EeHUH ¢ OTKPBITHIMH IPaHHIIAMH.
PacyerHas cxema Uil pemieHus 3afa4 THAPOAHHAMMKY NpH 00TEKaHHM TEN IIOTOKOM HEeCXKHMaeMoit
KUJKOCTH.
Pacyernas cxema 1is peleHus 3a1a4 MOJEIMPOBAHNS BHEITHETO COKUMAEMOTO TEUCHHA.
OcoOeHHOCTH UCIIOIB30BAHNS THHAMHYESCKHX CETOK B 3a/adaX BEMHHCIHATEILHON THAPOTHHAMHKH.
OcobeHHOCTH peIneHus CONPHKCHHEIX 3a7ad THApo(Taz0)IHHAMHEKH, TeIDIOBOrC H MEXaHWYECKOTo
HArpyXeHUS.

5.2. IlpoMexyToyHas ATTECTANMA [10 MTOIaM OCBOCHHS AUCHUILTHHE

=
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Boupocsl k yK3aMeHy
OcgOBHAs KOHIENIN KOHEYHO-3JIEMEHTHOTO aHANH3a, JIOKATbHAA allpOKCHMAITHS pacyeTHOH 06-
JacTH.
OcHOBHEIE TIpaBHJIa TOCTPOSHHA KOHEYHO-2IEMEHTHEIX MOAETEH.
OnmHoMepHEIe KOHEUHEIE SMEMEHTHI, KX HHTEPIIONAIIHOHHEIE IOJIMHOMEL H (DYHKIHEHA (HOPMEL
JByMepHEBIE TpPeXy3i10BBle KOHEYHEIC 3JEMEHTH], MX HHTSPIOJIIIHOHHEIE IIOTHHOMEL H (QYHKIIHH
dopmEL
JIByMepHEIe YeThIPEXy3/I0BhIe KOHEUHEIE SIIEMEHTEL, HX HHTSPIOIANHOHHEIC IOJTHHOMEL H QYHKIHA
(hopMEI.
TpexMepHble KOHCYHEIE DJIEMEHTEL, X HHTEPIOISIIIHOHHEIE TONHHOMEL H GYHKIHH HOPMEL
HaTepnionHpoBanHe BEKTOPHBIX RENHMYUH IIPH AUCKPETHIAIME OJHOMEPHBIMH, IBYMEDHEIMH H
TpeXMEPHBIMH KOHEYHBIMH 3JeMEHTaMH
JloxaneHbIe cACTEMBI KOOpAKHAT (L~ KOOPIHHATEL) VIS OJHOMEPHEIX KOHEYHEIX 3IEMEHTOB.
JloxanpHBIE cUCTEMBI KOOpAMHAT (L~ XOOPIHHATHI) OIS JBYMEPHEIX KOHCUHBIX JIEMEHTOB.
JloxansHEIE cHCTeMEI KOOpAKHAT (L- KOOPIWHATEI) JJist TPEXMEPHBIX KOHEUHBIX 3JIEMEHTOB.
CBolicTBa HHTEPHIONALHMOHHEIX HOHHOMOR (CXOMMOCTh, HEIIPEPHIRHOCTE )
WHTepIONAUMOHHES TOJIHHOME] CKAIIPHBIX BEJIMYHH JJIS JUCKPETH30BAHHON 001acTh
VHTEepIONAMOHHEIES IIOJITHOMEI BEKTOPHBIX. BEIMYHH U1 TUCKPETH30BaHHOM 001acTH
AJITOPUTM pellleHHs! CTAIMOBAPHEIX 33484 TEOPHH IO METOAOM KOHEUHBIX 3JIEMEHTOB.
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ATTOpHUTM pellieHHs HeCcTAMOHAPHEIX 33184 TEOPHH OIS METOIOM KOHEUHEIX 3JIEMEHTOB.
AnmpokcHManus pacueTHBIX obnacreit W o0BEMOB ¢ KPHBONHHEHHBIMM TpaHuiamMu. OZHOMEpPHEIS
KOHEYHBIE ANEMEHTHI BRICOKHX MOPSJIKOB U UX TIONHHOMBIL.

Arripoxcumanus pacdeTHblx o0nacredl 1 00BEMOB ¢ KPHBOJIMHENHBIMHU I'paHHLAMK. J[ByMEpHEIE KO-
HEYHEIE 3JIEMEHTHI BRICOKHX INOPAIKOR B HX HOJHUHOMEI.

Huddepennmansaoe ypaBHEHHE TEIUIONPOROAHOCTH

3axon Pypee, DaTh ompelencHHe KO3PQHIHEHTY TEINIOHPOBOAHOCTH, TEMIIEPATYpHOMY OO,
TEMIIEpaTypHOMY CPAIHEHTY.

Bapuarnionsas nocTaHOBKa 3a7adud TEIJIOTIPOBOJHOCTH U €€ YHCIEHHAs peand3alisd MEeTOIOM Ko-
HEYHBIX DIEMEHTOB.

PacueTHble cXeMEI IIPH MOAETHPOBAHUHM KOHTAKTHOTO B3aMMOJEHCTBHS Tel B paMKaX pelIeHus 3a-
Ia4d TeILTONPOBOJHOCTH METOAOM KOHEYHBIX 3JIEMEHTOB.

['panmuHEBIe YCIOBHA TETUIOOOMEHA.

[IonsiTHe M IIOCTAHOBKA KPAe€BOH 3a1a4ul B MEXAHHKE TBEPAOIo Ae)OPMHPYEMOrO TeNa
BapuauuoHHas MOCTaHOBKA 3aJaud TEOPHH YINPYTOCTH M €€ YHMCIASHHas pealH3alus MEeTOI0M KO-
HEYHBIX IEMEHTOB.

Martpuua KecTKOCTH, MaTpuia jaedopManuii, BEKTOp Y3JIOBBIX NEpEMEINEHHH OIHOMEpPHOIO
JBYXY3JI0BOTO KOHETHOTO HIIEMEHTA.

Marpuita KecTKOCTH, Martpuna nmedopMmanuii, BEKTOp Y3MOBBIX MEPEMEIICHHH JBYMEpPHOro
TPEXY37I0BOr0 KOHEUHOTrO 3JIeMEeHTa.

KoneyHo-371eMEHTHAs CXeMa PEIIeHHs 3a[a4H TEPMOYIIPYTOCTH.

Kunemarryeckre rpaHudHbE YCIORMS M MX BJIHMSHHE HA TOYHOCTh PE3YIILTATOR.

ANTOpHTM 9HCICHHOTO PEIICHHA KOHTaKTHBIX 331349 METOA0M KOHEYHBIX 2IEMEHTOR.

ATITOpHTM YHMCIEHHOTO PEHICHHMS KOHTAKTHHIX 3aJa4 METOAOM KOHEYHEIX 3JIEMEHTOR IIPH IIOJBHIK-
HOM KOHTaKTe C TpEHHEM.

AJITOPHTM YHCIHEHHOTO PEIISHHUS KOHTAKTHBIX 3a/1a9 METO/IOM KOHEUHEIX DJIIEMEHTOB IPH COSIHHE-
HHSX C HATATOM. ’

ANTOpPHTM YHCICHHOTO pellleHHd KOHTAKTHBIX 3a7ayd MEeTOLOM KOHEUHBIX 3JIEMEHTOB HPH TeMIlepa-
TYPHBIX JedopMaruax (B YCIOBHAX BOZMOKHOTO PAIMBIKAHUS KOHTAKTA).

Mojen ynpyromnnacTHueckoro AeGOpMUpOBaHUs, MCIONB3YEMBIE B KOHEYHO-DJIEMEHTHOM Ipod-
HOCTHOM aHain3e, 001acTH IIPUMEHEHHS.

JedopMallHOHHAS TEOPHA MIACTHYHOCTH, €€ PealH3allisi MPH KOHEYHO-3JIEMEHTHOM MPOYHOCTHOM
aHaJIH3E.

Teopus Teuenns, ee peamu3alyd IPH KOHEUHO-3JIEMEHTHOM IIPOYHOCTHOM aHAI3E.

OcobeHHOCTH pellcHHA 3aJad TepMOIUIACTHYHOCTH IIPpH KOHEYHO-3IEMEHTHOM NIPOYHOCTHOM aHa-
TH3e.

PacyerHbie cxeMBbl IpH pelleHHH 33129 MOJATFHOI0 AHAIM34 METOA0M KOHEUHBIX HIIEMEHTOB.
PacyeTHbIe CXeMBl IPH PEIIEHHH 33424 FapMOHHYECKOTO aHAJIH3a METOIOM KOHEHHBIX 3JIEMEHTOR.
BosMmoxHocTH coBpemeHHEIX CAE-KOMIUIEKCOR IO peLIeHUIO 3aJa¥ HeCTallHOHApHOH HelMHeHHOH
TUHAMHKH.

MeTons! THCKpETH3AIMH YpaBHEeHH ABMIKEHHS BA3KOM MHUIKOCTH ¥ TPAHUYHEIX YCIOBHEH.

Mopens Basxoi xuaxoctd. JluHelHO-Ba3Kast (HLHOTOHOBCKAs) KHMIKOCTb. YpapHenuss Hasne-
Croxca.

MonenuporaHue TaMHHAPHOTO IBHAKEHHA HECKHMAEMOH BA3KOH JKMIKOCTH

MopenupoBanne TypOyIEHTHOTO JBIKEHH HECKHUMAEMOH BASKOH JKHIKOCTH

OcHosuble Mogenu TypOynerTaoctd B CFD naxerax

Monenuposaune 00TeKaHHA Tella MOTOKOM BI3KOH HeC)KHMMaeMOoH KHAKOCTH.

MopenupoBaHue BHEIIHETO COKHMAEMOIQ TEHEHHS.

MoJieTupoRAHUC TCYCHHH ¢O0 CROOOIHBIME IPAHHIIAMH.

JMcKpeTH3anus pacueTHRIX obnacteit. MeTonb! i alrOpUTMbE AUCKPETH3AIHH

Pacuernas cxeMa OpH pelIeHMH 3a10a49 THIAPOIHHAMHKH 71 TeYSHMH ¢ OTKPHITHIMHA TPaHuIIaMH,
Pacuetnas cxema mg pelncHuA 3a7ad THAPOTHHAMUKU NPH OOTEKaHUH Ted IOTOKOM HECKuMaeMoit
XKUIKOCTH.

PacueTnas cxeMa 18 peleHus 3a/ay MOAETHPORBAHIS BHELTHErO COKHMAEMOT0 TeUeHUA.
OcobeHHOCTH HCITONB30BAHKS JHHAMHYECKHX CETOK B 3a)[a4aX BEIMHUCITATENBHOM THIPOIHHAMHAKH.



53. OcobenroCTH PELICHUA COIIPAXCHHBIX 3aJad FHHpO(TaSO)lIHHaMI/IKPI, TCHIIOBOTC H MEXaHHYECKOIo
HarpysCHH.

5.3. CamocToATeLHAA padoTa 00y4awmerocs
CamocrosTensHas paboTa CTYAESHTOB BKIIIOYAET TEKYIIYIO H TBOPYECKYIO NPODIEMHO-OpHEHTHPOBAHHYIO
CaMOCTOATENbHYIO paboTy.
CamocrosrenbHas paboTa CTYIEHTOB HallpaBlieHa Ha yriyOileHHe | 3aKpellIeHue 3HalHi CTYASHTa,
Pa3BUTHE NpaKTHICCKAX YMEHHH ¥ BKIOYaeT B ceds:
* paboTy ¢ JEKIMOHHBIM MaTEPHaI0M, IOHCK X 0030 IMTEPATYPhI H 3NEKTPOHHEBIX HCTOYHAKOR
HHQOPMAIVH 110 WHAKBHIYAIBHO 3a3aHu0i mpobieMe Kypca;
*  BRINOIHEHHE HOMAIMHErO 3aJaHHd;
*  OIEPEKAIOINYI0 CAMOCTOATEILHYIO padoTy;
* H3Y4YEHHE TeM, BEIHECEHHEIX HAa CaMOCTOSTENBHYIO IpopaldoTKy;
* MOATOTOBKY K HPAKTHHECKHM 3aHATHAM,;
*  INOArOTOBKY K KOHTPOJNBHEIM paboTam.
TeMp1, BEIHOCHMBIE Ha CAMOCTOATEIBHYIO paboTy:
[Tepedens HayyHBIX MpoOJEM U HaIpaBIeHKHA HAYYHBIX MCCIIeTOBAHII:
* Mertoms! pemeHHs 3aja4 MEXaHUKH pa3pyIIcHHS METOIOM KOHEYHEBIX 3JIEMEHTOR, PEaIH30BaH-
HEIE B coBpeMeHHEBIX CAE - cucreMax;
* Meronb! pemeHus 3aj1a4 MEXaHHKH CIUTOINHBIX CPel ¢ IIOABM)KHEIME IPaHHUIIAMH METOJOM KO-
HEYHBIX BIIEMEHTOB, pEeaAIn30BaHHbBIE B COBpeMeHHEIX CAE - cucteMax;
TeMbl HEAUBHAYAIIBHEIX 32/ 18HAM:
IIpoexrupopanue 3D cOopkH H NIpOBEIEHHE TEPMOIPOYHOCTHOTO AaHANH3a ¢ HCIIOIL30BAHHEM
cospemeHHBIX CAE - cucteM.
Templ, BEIHOCHUMEBIE Ha CAMOCTOSATENBHYIO IPOPaboTKY:
*  OcHOBHBIE TEOPETHYECCKHIE ACTIEKTEI METOIA KOHEUHBIX 3JIEMEHTOR;
* Pacuer Oompmmx medopManmif METOJOM KOHEYHBIX SIEMEHTOB B coBpeMeHHBIXx CAE -
CHCTEMaX;
* Pemenme CcONUpSXEHHBIX 3a7a¥ METOJOM KOHEYHBIX DJIIEMEHTOB B coBpeMeHHEIX CAE —
cHCcTEMAaX.

®onp oneHouHBIX MaTepHanoR (QOM) 1uis IpoBeIeHUs ATTECTAIHHE YPOBHA CHOPMHPOBARHOCTH
KOMOETeHIMH 00yJarommxcs Mo JUCITUIUINEE ohOopMILIETCH OTHENbHBIM JOKYMEHTOM.



6. YUEBHO-METOJIWYECKOE H HFH®OPMAIIMOHHOE OBECIHTEYEHWE JACITAILIIAHLI

6.1. KauroobecmeueHnocTs

HammeHoBaHHe THTEPATYpPEI: aBTOP, Ha3BaHue,
BHI H3XaHWI, H3AATEALCTEO

Top m3panus

KHHIMOOBECTIEHEHHOCTE

Hanpuue B anexTportom katanore 35C

1 2 3
OcHoBHas IHTepaTypa
1. Coanarkud, A. B. BeeneHHe B MeTON KOHeU- 2020 Texcr anextponuelii // Jlans : 37eKTpoHH0-0UOIHOTEIHAS

HEIX 2I€MEHTOR: Y4yebHoe nocobue / A, B. Con-
natkuH, E. C. bapanosa. — Canxr-IleTepSypr:
BI'TY "Boenmex" muM. J1.®. Yerunosa, 2020.
—— 123 c. — ISBN 978-5-907324-05-3.

cuctema. —- UURL: https://e lanbook.com/book/172238

2. SolidWorks Simulation. MxeHepHsIi ana- 2015
JM3 U1 npodhecCROHATIOB: 3aaul, MeTOEL,
pekoMeRIalIrE [DIeKIpoHHLLIH pecype] / Ass-
MoBckuit A.A. - M.: IMK Ilpece

http:/farww studentlibrary. ro/book/ISBN9785970601402.htm
|

3. Pemenue 3a7au TEOPHH YIPYTOCTH METOZIOM 2012
KOHEYHBIX 3NIEMEHTOB [ JNeKTPOHHSII pecypcl:
Yued. nocobue / A B, Koropuy, M.B. Cranke-
BHY, - M.: Hanarenscteo MI'TY uMm. H. 2. ba-
yMaHa

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

4. PamuH, B. IT. MeToI KOHeUHBIX 31eMeHTOB B 2012
JHHAMIYECKHX 3a1a9aX COMPOTHBIIEHHI MaTe-
pHanos: yaebroe nocobue / B. 1. Pagun, 10.
H. Camorun, B. I1. Hupkos. — Mockea:
DOHUIMATIINT, 2013. — 316 c. — ISBN 978-
5-9221-1485-1,

TexcT: 27exTpoHHBIH // JIaHb: 3AeKTPOHHO-OHOIHOTEUHAS
cuctema.  URL: hitps://e.lanbook.com/book/59668

5. Jlayros, P. 3. [IporpaMmHuas peannzanms 2013
METCAA KOHEUHRIX 3/1eMeHTOB B MATLAR:
yaeGHoe nocobue / P. 3. Hayros. — Kazane:
K&V, 2014. — 106 c. — ISBN 978-5-00019-
313-6.

Texcr: anextponHsIit // Jlans: snekTpoHHO-6HGNHOTE HAS
cucrema. — URL: https://e.lanbook.com/book/72805

HOHOJ’IHHT&J’JBH&H

HMHTEpaTypa

1. IIpucexun B.JI. OcHOBLI METOAA KOHEYHBIX 2010.
3JIEMEHTOR B MeXaHuxe AehOpMEpPYEMBIX TEl
[Dmexrponnsit pecype]: yueGunk/ [TpHceknn
B.JL, Pactopryes .M. — Bnexrpon. Texcro-
BHIE AaHHHEIe. — Horocubupcx: HoBocnOup-
CKHH rocyJapCTBEHHRI TEXHUYECKHUH YHHBEP-
CHTET,

http:/farww.iprbookshop.rw/45417.— 3BC «IPRbooks»

2. Pemense 3a0a4 MeXaHHKH CIUIOLTHOH CpeIkl 2009
B NporpaMMHoM komrnekce ANSY'S [Dnek-
TPOHHHI pecype]: MeTon. yxazanua / M.B.
Mypamos. C_ . ITaxun. - M.: M3parenscTeo
MI'TY um. H.3, baymauna

http:/Awww studentlibrary.nvbook/bauman  0343.html

3. Camorns, 10, H. MeTon KOHEYHBIX 3/1EMEH- 2009
TOB B JHHAMHYIECKHX pacuerax TypOoMamun:
yuebHoe nocodue / 0. H. Camorun, C. A.
Cepros, B. TI. Uapkor; non penakuueii B. I1.
Yuprora. — Mocksa: @®U3MATIINT, 2016.
— 212 ¢. —ISBN 978-5-9221-1681-7.

Texet: anexTponHsli // Jlanb: 3nexTpoHHO-6HGIHOTEYHAS
cucrema. — URL: https://e.Janbook.com/book/91149

4, Vlnteptelic H TeHEpUPOBAHKE CETKH B 2013
ANSYS Workbench [Jnexrponnsiii pecype]:
Vucb. nocobue no kypey "T'eoMerpi™eckoe
moznennpoeanue B CAFIP" / E.IO. BepxoTyp-
xun, B.H, [Tamenko, B.B. TIacenkuii. - M.: H3-
JatenscTeo MITY uM. H. D. Baymana

http:/fwww.studentlibrary.ruw/book/ISBN9785703836910.htmn
L

6.2 Hepnoguyeckne H3TaAHUA:

1. Kypnan « CADFEM REVIEW» / Haygauo-Texundecknit xxypran ot komanun KAJIDEM,
2. XKypuan «ANSYS Advantage. Pycckas penaxuusy/ MixeHepHO-TEXHHYECKHH Ky PHAIL, OQHIH-

anpHOE IIeYaTHOS H3daHue KoMmagr ANSYS, Inc.




6 .3 Hurepuer-pecypcent

Hazeanue Hopmaia CChlIKA

HEI.

YueOHO-MeTOOMYeCKHH KOMIUIEKC AMCHUMIIIM- | hitps://cs.cdo.visu.rn
HBl pasMeHieH Ha 00pascBaTelBHOM cepBepe
Bal'V. IlepcoHanbHBIA OCTYIT KaXOOro CTY-
JEHTA K MaTepuanam OCYIUECTBANSTCH HE
N03[HEEe [epBOH HENenu M3yYeHHS TMCLMITIH-

Hayunag snextponsas udbnuoreka http://elibrary.ru/defaultx.asp
eLIBRARY .RU - poccuiickuii uHdopMaimoH-
HO-aHANMTHYECKHH NopTall B o0/IacTH HayKH,
TEXHONOTHH, MEIULMHE] H 06pa30BaHus

«EauHOoe OKHOY» NOCTyMa K 00pasopaTentHeM | http://window.edu.ru/

pecypcam
MesxaucuunnyHapHoe odydeHue hitp://www.nano-obr.ru/
CraTeu 0 MALTHHOCTPOEHHH http://machineguide.ru/
lNopran otpacnesoii vAGopMauny o Mamuuo- | http://www.mashportal.ru/
CTPOEHHH
Pecypc 0 MaUtMHOCTpOSHHH http://www.i-mash.ru/
TexHHueckasg NUTEparypa Ho MALIHHOCTPOe- http://www.mirstan.rw/index. php?page=tech
HHUIO
| Bubnuorexa TexHuueckoi MMTEpaTYpH http://window.edu.ru/library?p_rubr=2.2.75.11.34
VYhpreHepHBIe pellieHHs B3 pas/IHYHEIX 06ia- http://chertezhi.ni/
cTel TpoeKTUPOBaHKA www.all-library.com/ansys/
www.cadfem-cis.ru
https://caearfu.ru/ru/
Bce 0 MaLIMHOCTPOBHHH http://dlja-mashinostroitelja.info/
Coro3 mamiHoCTpouTeneH Poccun http.//www.soyuzmash.ru/

HadopMauroBHO-aHaIUTHYeCKHH calT o Ma- | http://www.stankoinform.ru/index htm
TepHanam 3apy6esxHOM euaTd o COBPEMEHHBIX
TEXHONOTHAX Y HHCTPYMEHTAX JUd MeTaNjo-
00paboTiH

1.

YuebHO-MeTOANUECKHE H3TXaHHUS

Hpanuenxo A.b. MeTtogudeckue yKazansd K OPakTHYECKHM paboTaM 110 gucuumipie «CHcTeMsl
KOHEYHO-3JIEMEHTHOIO aHalnM3a» s CTyAeHToB HanpamaeHus 15.03.05 [OnextpomHbIt pecypc]
/ coct. MBanvenko A.B.; Brnax. roc. ya-1. TMC - Bramumap, 2022. - JocTyin B3 KOPHOPaTHRHOM ce-
Th Bal'Y. - PexxuM moctyma: http://cs.cdo.visu.ru/

Vpanuenko A.B. Merojmdeckne peKOMEHIAIME K BEIIOJMHEHHIO CAMOCTOSTENBHOM paboTH Mo auc-
munrHe «CHCTEMBI KOHEYHO-3JIEMEHTHOTO aHANN3aY IS CTyIeHTOB HampaeieHus 15.03.05 [Dnek-
TpoHHEIH pecype] / coct. MBargenko A.b.; Buan. roc. yu-T. TMC - Brnagmmup, 2022. - Jloctyn u3
KopropatuBHOi cetu Bnl'Y. - Pesxxum moctyma: hitp://cs.cdo.visu.rw/

Hpanuenxo A.B. OueHounse cpeacTea oo mucuurmiuie «CHCTEMEBI KOIIEUNO-DIEMENTIION0 aHATH3)
Ui cryaeHTos HanpaeiaeHusa 15.03.05 [Dnextpornbl# pecype] / coct. MBanuenxo A.b.; Bian. roc.
yE-T. TMC - Brnammmup, 2022. - Joctyn w3 xopmoparussoi cerst Bul'V. - Pexum moctyma:
http://cs.cdo.visu.ru/

Iepeuennr pecypcoB HHPOPMALHOHHO-TEIEKOMMYHHKANMONHOM ceTH «HTEpHET», HEOOXOTHMBIX

IS OCBOCHHS JXHCIMIETHHEBL

1) Hopran Uewuip amcrannmonsoro o0yyenus Bul'Y [suexrponssiit pecype] / - Pexum jocryiia:
http://cs.cdo.vlsu.ru/

2) Pa3nen obuuuaneHoro caiita Bil'Y, coneprxamuil onucanue o6pazoBaTenbHON OPOTPaMMEI [3IeKTpOH-
HBI pecypc] / - Pexum poctyna: O6pasopatensHas nporpamma OGpazopaTensHas nporpamma 15.03.05
«KoHCTPYKTOPCKO-TEXHOIOTHIECKOE obecnieuenne MalIFHOCTPOHUTENBHEIX IPOHU3BOICTB»
hitp://op.vlsu.sw/index.php?id=4563




7. MATEPHAJIbBHO-TEXHHMYECKOE OBECHEYEHUE AUCIIATLTHHBL

Teopernyeckue 3aHATHS, IPOBOIATCS B Ay IHTOPHH, OCHAINEHHON MyJIbTHMETHANLIM 060pYEOBAaHHEEM.
IlpakTHYeckue 3aBATHA NPOBOAATCA B KOMIBIOTEPHBIX KIIACCAX, CBS3AHHEIX C CYIEPKOMIIBIOTEPOM
«CKH® MOHOMAX» nponzeogurensHocTeio 4,7 T-@rnoire. Tlepedens HCMOAB3YEMOTO IAIICH3HOHHO-
ro mporpaMMHoro obecrnedeHns: akagemmacckue sepcuyt CAD/CAM/CAE-cucreM ANSYS, SolidWorks
Simulation, nporpaMMHBIH KOMIUIEKC KOMIOBIOTEpHOR MaTteMaTHKE MATLAB.

8. OBECIIEYEHHE OBPA3OBATEJBRHOI'O NPOIECCA AJIS1 JIUI C OB3

8.1. Yyebno-meroauaeckae Mocoous A I ¢ OTPAHHYEHHBIMH BOZMOKHOCTAMH 310POBh S

YueOHO-METOANYECKHE MATEPHANB JUIsL CAMOCTOSTENbHOM U Ay AUTOPHOH paboThl 06yJaroInmxcs U3
YHCITA HHRANKIOB IPEIOCTABISIOTCS B hopMax, afanTHPOBAHHEIX K OIPAaHHYEHHSM X 340POBBS H BOCIIPH-
ATus nHGopMaIuy.

JUTs I ¢ HapyIIeHUsIME 3peHHS:

— B (hopMe IEKTPOHHOTO JOKYMEHTA;

— B n1e4aTHOi dopMe yBeNHICHHBIM MPHGTOM.

J1s1 UL ¢ HapyTHeHHSMHE CIyXa:

B (hopMe 3IEKTPOHHOTO JOKYMEHTE;

— B TIeUaTHOH dopMe.

st An, ¢ HapyIIeHHsIMHA OTIOPHO-IBHTATeIFHOTO AllapaTa:

— B (OpME IEKTPOHHOTO AOKYMEHTa;

— B IIeYaTHOIt popme.

8.2. MaTtepHajbHO-TeXHHYECK0e o0ecmeden e ANCOMILTRAGI 118 aun ¢ OB3

Ocpoenne aucuunimeLl THIaMi ¢ OB3 ocyluecTBieTcs ¢ HCIIONL30BANNEM CPENCTB 00yueHHs 06-
HIErQ Y CIEIHAILHOTO HA3HaYeHHS.

IIpu of6yueHHEH CTYIEHTOB C HAPYIIEHHSAME CIIyXa HPEAyCMOTPEHO UCINONb30BAHKME 3BYKOYCHIHBA-
IOIeH aImrapaTypsl, MyIBTHMEIMHHEIX CPEACTB B APYTHX TEXHHYECKUX CPEJICTB NpHeMa-lIepesaud yde-
HOM HHOPMALEY B JOCTYIHELX GopMax UL CTYACHTOR ¢ HapyLIEeHHsIMH ClIyXa, MOBHIIBHOM CHCTEMBI 00Y-
YEHHUS I CTYNEHTOB ¢ HHBATHAHOCTHIO, IOPTAaTHBHOH MHAYKIHOHHOH CHCTeMEL YdeOHas aygHTODHS, B
KOTOpO# 06y4aioTcs CTYAEHTH ¢ HapyIIeHHEM CilyXa, 000pyA0BaHa KOMIBIOTEPHOH TEXHUKOH, Ay HOTEX-
HHKOH, BHJIEO-TEXHUKOH, 2IEKTPOHBOH JOCKOH, MyJIbTHMEIHIHHOMN CHCTEMOH.

IIpu o6y4eHnH CTYIEHTOB C HAPYIIEHHIMH 3PEHHS IPEAYyCMOTPEHO HCTIONL3OBAHHE B JIEKIIHOHHEIX
¥ y4eOHBIX ayIUTOPHAX BO3MOKHOCTH IPOCMOTPa YAANCHHEIX 00BEKTOB (HallpUMep, TEKCTA Ha JIOCKE MITH
clafija Ha SKpane) IpH IOMOINH BHASOYBEMHIUTENCH A YAATCHHOTO IIPOCMOTPA.

Ilpu ofyvenun CTyNEHTOB C HAPYIICHHAMH OTOPHO-IBHIATEBHOIO AIapara HCHOIb3YIOTCH alb-
TEPHATUBHbIE YCTPOHCTBA BBOJA HEQOPMAIIMH B IPyrue TeXHUYECKHE CPeACTBA IpHeMa-Tiepenaun yuetHoi
vHpOpMaly B JOCTYIHBIX GOPMax IUIA CTYACHTOB ¢ HAPYIICHUAMH OIOPHO-IBUIATEILHOTO anliapaTa, Mo-
OuibHOHM cUCTEMEI OOVUECHHS MM MOeH ¢ MHBANHIHOCTLIO.

9.3. Tpedopanms K GoHIy ONEeHOYHBIX cpeacTs ais aun ¢ OB3

4 CTyIeHTOR C OrpaHMYEHHBIMH BO3MOXKHOCTSME 3J0POBbA IIPEAYCMOTPEHE! HOMOTHHTENEHLIE
OIICIIOWILIC CPCICTRA, TICPEUCHR KOTOPRIX yKazaH B tabnuue 1.

Tabuuuy 1 — JoUonHyrebEble CpepctBa OUSHUBAHUS I8 CTYAEHTOB C HHBAMAHOCTHIO

Kateropun ¢cTyneHTOB BHabl  ACUOIHHIENBHBIX  OUEHOYHBIX | QOPMBL KOHIPOIA M OLEHKH PE3YIb
CpeacTB TaToR 00YyUeHHA

C RapylIeHHAMH CITyXa Tectel, muceMenHLIe NabopaTopubie pabo- | IlpeuMyluecTeeHHO N¥CBMEHHAd
TBI, BONPOCE! K 339€TY, KOHTPONLHLIE pa- | Nposepka
B0ThI

C HapymeHmsIME 3peHns Cofecenoparne no ponpocaM K ax3aMeny, | TIpeHMyIIecTBEHHO YCTHAS NPOBEPKA




ONPOC [10 TEPMIHAM (MHAMBHITYANBHO)

C napymeHusmn omopHo- | PelleHHe IHMCTAHUMOHHBIX TECTOB, k0H- | IIpeHMYILECTBEHHO IUCTAHUHMOHHLI-
JBHTATENILHOYO ANNApaTa | TpoitbHble paboThl, NUChbMeHHbe Nafopa- | MH METOXaMH

TOPHBIE, CAMOCTOATENbHLIE paloTE, BO-
NIPOCH K 3a4eTy

C orpanuuennamu mo o6- | Tectsl, muckMeHHEIe nalopaTopHble, c¢a- | IIpeRMylngcTEEHHO NMpOBEpKa METO-
IEMEIMIMHCKMM TI0Ka3a- | MOCTONTE/LHBIE paboTHl, BOTIPOCH K 3a9e- | JAMH, HMCXOMA M3 COCTOSHHA o6yda-
HHAM Ty, KOHTPONBHBIE paboTEl, YCTHBI® OTBETH! | IOIIETOCH HA MOMEHT IIPOBEPKH

8.4. MeTonuyeckne peKOMEHJAMM N0 OUEHOYHBIM CpPEICTBAM IS JIEI ¢ OFpAaHHYEHHLIMM
BO3MOKHOCTAMH 3/I0POBbS

Hnsa crynentos ¢ OB3 mpexycMaTpuBaeTes JocTyHas GopMa MPe0CTARIEHIS 3a/IaHui OIEHOUHEIX
CpefiCTB, @ AMEHHO:

* B niedaTHOH dopmMe;

* B I€9aTHOH (DOpME ¢ YBEIHICHHEIM IIPHPTOM;

* B hOpME DIEKTPOHHOIO JOKYMEHTa,

* MCTOJIOM YTEHUS aCCHCTEHTOM 3aJaHMst BCITYX;

* IPE/IOCTABIICHHE 3aJaHHs C HCIIOJIB30BAHHEM CYPIOIEPEBOA.

CryneHTaM ¢ MHBAIHAHOCTHIO YBEIHYUBACTCA BpeMs HA NOITOTOBKY OTBETOR HA KOHTPOJIBHEIE BO-
TIPOCHL

JIns TaKHX CTYZEHTOB IIpelycMaTpHBaeTcs NOCTynHas (opMa NpeIoCcTaBIeHHsS OTBETOB Ha 3a0aHus,
4 HIMEHHO:

— IHCHMEHHO Ha OyMare;

— HabOp OTBETOB Ha KOMITLIOTEDE;

— HabOp OTBETOB C HCTIOIH30BAHAEM YCIYT aCCHCTEHTA;

— MpeAcTaBiIeHHe OTBETOB YCTHO.

IIpoueaypa oleHMBaHHS pPE3YILTATOB ODyJIeHHS HHBATHIOB MO AWUCIHIUIMHE IIPeIyCMATPHUBAET
npepoctasiaedie uHGopManuu B GopMax, amqanTHPOBAHHEIX K OIPAHHYEHHSM HX 3I0POBBS M BOCIPHATHS
HHQOpMAIHH:

Jns nun ¢ HapyIneHusIMH 3pPEHHs:

— B opMe INEKTPOHHOTO JIOKYMEHTE,

— B [le4aTHO! dopMe yBeaHdeHHBIM IIPHPTOM.

1 M1 ¢ HapyeHHAMH CTyXa:

— B (popMe 3MEeKTPOHHOIO JOKYMEHTA;

— B IleyarHoi Qopme.

Jlis 1L ¢ HapyIIeHUSIME OIIOPHO-IBHTATEILHOTO allapara:

— B (hopMe IEKTPOHHOTO JOKYMEHTa;

- B IIe9aTHOH dopmMe.

IIpr neobxoammocTH i 00y4arOIMXcs ¢ WHBATUAHOCTHIO IPOIETYPa OUCHHBAHHSA PE3YILTATOR
00y4JeHHS MOJKET IPOBOIUTHCS B HECKOJIBKO STAIOB.




Pa6o4yro nporpaMmy COCTaBHII M&’/ 2SO p LI dy/%/-

(MO, nomxHOCTS, TOATHUCE )

s

PenenzeHt (mpeacraButens paboTomarens):
['enepanbsni qupextop OO0 «HIIO «MuJlutTex»
K.T.H., IOIIEHT

Cyxopykos JI.B. -
/ _/"' -
(mecto paboTel, nomwkHOCTH, PHO, nozumcs) : \

—

I[Iporpamma paccMoTpeHa B ogo0peHa Ha 3acefanus Kadeaps! « TexHomorus MaIIIHHOCTpoeHHH»
[IpoTokom Ne { or 3. LF. A4, rona e

3asenyrommit kaenpoit Lix, 1popetegL Meroses BB. Koo
(®HO, mommice) g

Pabouas niporpamma paccMoTpeHa u onobpeHa
Ha 3aceflaHuM ydeOHO-MeTonudecKod Komuccuu Hampasienus 15.03.05 «KoucTpykTopcko-
TEXHOJIOIHYecKoe obecreueHre MalHHOCTPORTENbHBIX IPOH3BOICTE Y

Iporoxon Ne 7 oT _3f & ALRL TOma A)
Ilpesncenarens KOMUCCHH 4. HH., npA0aeccon 7/(9,9_5{45 AB
7
(tDI/Id JIOJIKHOCTS, TIOJTIHCE) / r
JIUCT ITEPEYTBEPAKJIAEHUA

PABOYEN ITPOT'PAMMBI JJUCHUILTAHBI

Pabouag mporpamma onobpena Ha y4eOHBIH rox

Iporoxko:n 3acenanns xadeapsr No oT roza

3aBeayromuit kadenpoi

Pabouas nporpamma oj00peHa Ha y4eOHBIH 1o

ITporokon 3acenanus kadenpsr Ne oT roja

3aBenyrolnuit Kadeapoit

Pabouas nporpamMma ogodpena Ha y4eOHBIH To1

ITpoTokoun 3acenanus Kadenpsr No oT roaa

3asenyroumii kageapoi




