A
R
&

MuHHCTEPCTBO HAYKH H Bhicinero obpazopanus Poccuiickoii @enepanun
denepanbHOE TOCYIapcTBEHHOE OI0KeTHOE 00pa3oBaTelIbHOE YUpeKIeHHe
BBICIETO 00pa30BaHUs
«BiaguMupcKHii rocyJapcTBeHHbIH YHHBEPCHTET
uMeHH Anexcanapa I'puropresnda nu Hukonas I'puropsesuda CTo/1eTOBBIX»
(BaI'Y)

HHCTI‘[TVT MAILIHHOCTPOCHHA H ABTOMOOHILHOI'O TpAHCIIOPTA

PABOYASA ITPOTPAMMA JUCIHIHUITJIMHBI

«CHCTEMBI KOHEYHO-3JIEMEHTHOI'O AHAJIM3A (CAE-CUCTEMBI)»
(HauMeHOBaHHE AUCLHIUIHHEI)

28.03.02 «HaHouH:KeHepHs»
(KO,H M HAMMCHOBAHHME HAIIPABJICHHA IMOATI0TOBKH (CHCLLHaJleOCTH)

HHJ\REHBPHBIC HAHOTEXHOJIOI'HMH B MAIIHHOCTPOEHHUH
(HanpaBneHHOCTH (TPOQHIL) TOATOTOBKH))

r. Bnagumup

2021



1. IEJIM OCBOEHUA JUCHUIIJINHBL

Lens ocpoepus muctunnuiel «CHcTeMbl KoHeuyHo-aieMeHTHoro ananuza (CAE-
CHCTEMEL)» - (POPMHPOBAHUE ¥ CTYNEHTOB HaBLIKOB paspaboTKe KOHEYHO-3JIEMEHTHBIX MOJIEIEH,
HCCIeNOBaHUA ATHUX Mojesled U 00paboTku pe3yibTaToOB TAKMX HCCIEOBAHMI M BOCITHTAHHE
OTBETCTBEHHOCTH 3a IPOIYKT CBOUX pa3paboTok.

3apaym:

* (03HAKOMJICHHE C HAy4YHLIMH IIOAXOJaMM K MOJCTUPOBAHMIO 0OBLEKTOB H IIPOIIECCOB Ha
0aze KOHEUHO-DIIEMEHTHOTO aHaIH3a;

® OCBOEHHE TEOPHH M METOJOB KOHEYHO-3IEMEHTHOIO aHajlH3a, IO3BOJAIOLINX CTPOHTH
MOJIenH 0OBEKTOR, CHCTEM H IPOUECCOR M CYAHTH 00 MX aI6KBAaTHOCTH;

® O3HAKOMJICHHE CTYJEHTOB € @ITOpUTMaMH pellcHHs HIDKEHEPHBIX 3alad MEXaHuKH
CIUIOIOHBIX CPell METOMaMH KOMIILIOTEPHOro MOJICIUPOBAHHS ¢ IIOMOIOEIO IIAKCTOB IIpH-
KIIJHBIX [IPOrpaMM, peanu3ylomuX METO KOHEUHO-JIEMEHTHOTO aHa3a.

2. MECTO JUCIHUIIJIMHBI B CTPYKTYPE OIIOII BO

Hucrummna «CrcteMBl KOHeUHO-35eMeHTHOTO aHanu3a (CAE — cHcTeMB))» OTHOCHTCA
K gactH, GOpMHpYEMOH y4acTHUKAMH 00pazoBaTenbHbIX OTHOMECHUH (ARCHUIUIMEA 10 BEIGODY)
OAroTORKK Oakanaspor o HampasieHHo 28.03.02 «aHouH)xeHepHsI» U OTHOCHTCS K JUCIH-
TUIMHAM 110 BRIOOPY BapHATHBHOM YacTH JUCIIHIUIHE.
Pazgenn! AMCHMIIAHEBLL M MEXIHCHHNUINHAPHBLIE CBA3M ¢ ofecnequBaomumu (ipebyIy-
HIHMM) JHCHHILTHHAMY H 00ecednBAN MuME (I10CJIe Y IIHMHI) JHCIHILTHHAME

HaumeHosanne ofecrieunparowpx (Tpeuiaypx) | Pasaens: maHunofl AMCLMIUINHLI, KOTOPEIE HEOOXOMRMLL T4
IMCLIUNIHH 1 ofecrieumBalomux  (nocneayomux) | usyuesns obecnednpaeMpix (HOCHSTYIOMNAX ) AMCIHUILTHH

JHCLMILTHE 5 cemectTp
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IIpennecrByomue {HCHHIIHHbL

1. Marematuxka. + + + + + + + + +
2. CATIP B MalIMHOCTPOCHHMH. + + + + + + + + +
3. IlpuxnajgHas MeXaHuKa. + + + +

4. Matepuanosejieque. + + + + +

5. TeopeTHyeckas MeXaHHKa. + + + |+

6. Jletanu MamiMH M OCHOBBI KOHCTpyupo- | + | + | + + |+ ]+ |+ |+

BaHHKA.

Iociienymue JHCHHILIHHb
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1. MOI[GJ'II’IpOBaHI/Ie MHKPO-~ HAHOCHCTEM. =+ + +

2. ABTOMaTH3HpOBAHHOE TIIpoeKTHpoBanme | + | + | + | + | + | + | + | + | +
HAHOCHCTEM.

+
+
+
-+
+
+
+

3. [lpenaunnoMHas mpakTHKA. + +

4. BeinyckHas KpanubuxannonHas pabora. + + + + + |+ |+ | + +




3. INIAHUPYEMBIE PE3YJIBTATHI ObYUEHUSA 10 AUCIHHUILIMHE
IlnanupyemMple pe3yabTaThl 00yUeHHS IO JUCIHIUIHHE, COOTHECCHHEIE C ITAHAPYEMEIME
pesyneraTamy ocsoeHHs OIIOII (xoMreTeHIHAMY H MHIUKATOPaMH JOCTHXKCHHS KOMITETEHIIHH )

QopMHpYeMEIe IInanvpyemble pe3ynpTarsl 00y4eHHs M0 JHCLUIIMHE, B COOTBET- Haumenoranue
KOMIICTCHENH CTBHH C HHIHMKATOPOM JCCTHXKEHHA KOMIOETEHITHH OUCHOYHOI O
(xom, cogepxanve | MHIUKATOP MOCTHNEHUS KOM- PesyneTaThl 00yueHHd 110 guc- CpelcTBa
KOMHGTBHHHH) TICTEHLHH HMIIJIHHE
TIK-2. Criocoben | IIK-2.1. 3uaer knaccol Mate- 3HaeT Kiacchl HAHOCTPYKTYpHpO- | MHIuBUAyaneHoe
pa3pabaTsIBATH PHANIOB H HAHOCTPYKTYpPHpO- B&HHBIX MATEPHAIOB k obnacTu HApaKTHKO-
PEKOMEHIALHH 10 | BAHHEIX MaTEPHANIOB K obna- HX IPHMEHEHHA. OPHERTHPOBAHHOES
HCITONB30OBAHHKY CTH HX [IpUMSHEHHA. VMeer BBIIOTHATE Hay4HEBIC HC- 3ajaHue, KOH-

PE3YNBTATOB HC-
crenoBaHHM a4
pealisHOro CeKTO-
pEl SKOHOMHMKH.

ITK-2.2. YmeeT BHINONHATD
HAy4HEBIE UCCISI0BAHUA H DKC-
NEPUMEHTE] ¢ H3AEAHAMH H3
HaHOCTPYKTYPHMPOBAHHBIX Ma-~
TEPHAIIOB.

TIK-2.3. Biraneer naBeikaMu
pazpaboTKH pekOMeHalHii 1o
HCIIONB30BAHUHIO }iesynbraroa
HCCIIEN0BaHHE HAHOCTPYKTY-
PHPOBAHHBIX MATEPHAIIOR A
PEANBEHOTO CEKTOPa SKOHOMH-
KH.

clieJOBAHKA U YHMCTIEHHEIE DKCTIe-
PHMEHTEI ¢ H3AENUAMHU U3 HAHO-
CTPYKTYPHPOBAHHBIX MaTepHa-
JIOB.

Braneer HaBrIkamK pazpaboTky
peKoMeHaalui 10 UCI0Ib30Ba-
HHUIO pe3yNBTaTOB YHCIIEHHBIX
uccaeRoBaHHH HAaHOCTPYKTYpH-
POBAHHBIX MaTEPHAJIOB JUIA pe-
AILHOTO CEKTOPa YKOHOMHKH.

TPONBHEBIE H TE-
CTOBEIC BOTIPOCH]

ITK-4. Crocoben
MPOEKTHPORATE
H3OeNHA M3 HaHO-
CTPYKTYPHPOBAH-
HBEIX KOMITO3MT-
HEIX MATepHaNoR

[EK-4.1. 3HaeT ONBIT BEYIIHX
Opra’u3auunii pu NpeeKTHpo-
BaHMH H3JENMiT U3 HAHOCTPYK-
TYPHPOBEHHEIX KOMITO3ZHTHEIX
MAaTepHAIIOB.

ITK-4.2. Ymeer pazpabaToiBaTh
SCKHM3HBIE, TEXHHUECKHE U Pa-
GouMe NpoeKTsl U3Nenui U3
HAHOCTPYKTYPHPORAHHbIX,
KOMIIOZHTHEIX MaTEpHANIOB.
TK-4.3. BnageeT HaBRIKaMK
pazpaboTy MPOEKTHOH JOKY-
MEHTalMH ONBITHOro odpasua
(onbITHOH NapTHR) W3ENH U3
HAHOCTPYKTYPHPOBaHHEIX
KOMIO3UTHBIX MaTePHAJIOR.

3HaeT OMBIT BeIYIIUX OPTaHu3a-
LH# 0py NpOeKTHPOBAHHH H3He-
JIHH U3 HAHOCTPYKTYPRPOBAHHBIX
KOMITO3HUTHEIX MaTepHasos.
YMeeT MOZENUPORATS COCTOSHUE
H3IEnui B3 HAaHOCTPYKTYPUPO-
BaHHBIX KOMITO3UTHBIX MaTepHa-
JIOB MpH

pa3paboTKe SCKU3HBIX, TeXHHYE-
CKHX 1 paboyHX MPOEKTOR U3le-
JMH U3 HAHOCTPYKTYPHPOBAHHBIX
KOMITO3MTHBIX MATEPHATIOB.
Bnapeer nHaBbikamu paboTEL B
cospemeHHBIX CAE-koMIiekcax
H KOMIITIeKcaX KOMITBIOTEpPHOH
MaTeMaTHKH TIpH pazpadorke
[IPOEKTHON HOKYMEHTALHH
onelTHOro 00pasua (oNnuTHOH
NAPTHH) H3AETHi H3 HAHOCTPYK-
TYPHPOBaHHBIX KOMIOZHTHEIX
MAaTepHAJIOR.

HunuernyalisHoe
HPaKTHKO-
OPHEHTHPOBAHHOE
3alaHue, KOH-
TPOJIBHEIE H TE-
CTOBBIC BOTIPOCHL




4. OBBEM U CTPYKTYPA JTUCIIUTIVIMHBI

5 cemectp: 0o01ast TPy A0EMKOCTE JUCLHILIMHEL COCTARIAET 5 3aueTHEIX exuHmAI 1 80 Jacos.

1/

Paznen (tema)
JUCLMIITHHEL

Cemectp

Henens cemectpa

KonrakrHas pabota obyuatrommxcs
¢ TIeZaroruueckuM padoTHHKOM

-

Jlexuuu
[Ipaxruueckue
3aHATHA
JlaGopatopusle
paGoTh!

6 opme npar-
HIUYECKol Ho

20MOBKY
CPI1

CamocrosTesibHas
pabora

DopMBI
TeKyIero KOH-
TPONA yererae-
MOCTH,
thopma mpome-
SKYTOYHOM
aTTecTalHi
(no cemecmpanm)

TenJoHanpsxeHHoe Co-
CTOfHHE KOHCTPYKIHIT

(=
N
L
jary
pT=1

00630p ¥ BO3MOKHOCTH CO-
BpemeHHEIX CAE-cHcTeM.
Hcnonezoeanue CAE-
CHCTEM s MOAETHPOBAHUA
TIPOLIECCOR H PeElIeHHS NpH-
KJIAZHBIX HIKeHEPHO~
TEXHHYECKMX 3a/a4. THIET
KOHEYHBIX 3IEMEHTOB H OC-
HOBHEIE TpeDOBRaHHA K pac-
YEeTHBIM MOJENSIM.

1-2

10

Pemenue crauronapHoi u
HeCTALUMOHAPHOM 3a1a4
TEMIOIPOBOIHOCTH METO-
JOM KOHEYHEBIX /IEMEHTOB C
HCIONB30BAHHEM CORpE-
meunpix CAE-crcTeM.

3.4

10

HcnonszoBanue coBpeMeH-
Helx CAE-cucrem npu pe-
LIEHHH 33044 TePMOYIIPY-
TOCTH.

5-6

10

Peitrnnr xon-
Tpob Nz 1

HeanneiiAbI KOHCTPYK-
LHOHHBI aHAJIN3

30

OcobeHHOCTH MOZCIHUpPOBa-
HHS KOHTAKTHOTO B32HMO-
NEHCTBUA NPH PELLeHHH
3aj1ad TEOPHM YIPYTOCTH
coppemeHHEIME CAE-
CHCTEMaMHU.

7-8

10

Hcnonpsopanne COBpEMEH-
Heix CAE-cHcTeM TIpH pe-
LISHHH 3aJa4 yIIpyronsia-
CTHUHOCTH.

9-10

10

HcnonpsoBanue coppeMeH-
Heix CAE-cucTeM npu Mo-
JAIBHOM H I'apMOHHYECKOM
AHANTM3C KOHCTPYKLH.

11-12

10

Pelttunr xou-
Tpons Ne 2

Mexannka JKHAKOCTH H
raza

30

HelonpsoBange cospeMell-
HeIX CAE-cHcTem nipH pe-
LIEHHH 3884 THApOMEXa-
HHKH, Ta30BOH JWHAMHKH,

13-14

10

Pelitaar kou-
TpOJib N2 3




OcobeHHoCTH perueHus npy
JIaMHHAPHOM H TypOyneHT-
HOM TEUEHHAX XKKIKOCTH.

Hcnons30BaHHe COBPEMEH-
Hb1X CAE-cHCTeM IIpH pe-
8 | weHuu 3amay ruApoOaKHA- 5
MHKH TeUeHuii co coboa-
HBIMH MPaHHLIAMH.

10

15-16
(o]
.
o

HenonszoBaHue coBpeMeH-
He1x CAE-cucteM mpu pe-
9 | menun 3anau o0TekaHUA 5
TEN IOTOKOM >XHAKOCTH MITH
raza.

10

17-18
1)
b
W

Beero 3a 5 cemectp 18 | 18 27 90 (:;I;isz,:)

Hanvuue B qucuunnuue KITVKP

Hroro 110 ZuciuiyiHie 18 18 27 90 OKzaMeH
(274acoB)

TemaTndecknii niaan
({popma obyyeHHA — OUHAA
Copepxanue NeRUHOHHBIX 3AHATHI 11O AUCHNILINHE

Paznen 1. TennoranpskeHHOE COCTOSHHE KOHCTPYKIHI.

Tema 1.1. O030p 1 Bo3MOXKHOCTH coBpeMeHHBIX CAE-cucreM.

Conep:xkaHue TEMEL:

Hcnonszosanie CAE-cicTeM JJisi MOJIEIIMPOBAHUS IIPOLECCOB H PELISHHS IIPHKIAHEIX HHIKEHEPHO-
TEXHUYECKHX 3aa4. THIBI KOHEYHBIX JIEMEHTOB H HX INONHHOMBL. QDyHKIMEA (GOPMEI IS pa3IHYHBIX THIIOR
KOHEYHEIX 311eMEBTOB. OCHOBHEIE IIPHHLIMIIEL CO3AaHHA KOHETHO-NIEMEHTHEIX MogeleH.

Tema 1.2. Pemenne cranvoHapHON U HecTallMOHAPHOH 3ajad TEILIONPOBOJHOCTH METOIOM KOHEU-
HEIX 3JIEMEHTOB C HCIIONB30BaHueM coBpeMeHHBIX CAE-cucTeM.

ConepxaHHe TEMEL:

3axon Pypre, IaTh onpeneacHAe K03 HINACHTY TEHIOIPOBOIHOCTH, TEMIICPaTYpHOMY MO0, TeM-
nepaTypHOMy rpamuenty. Juddepennnancioe ypasHeHre TENNONPOROAHOCTH. [ paHHYHEIe YCIOBHS TeI0-
oOmeHa. BapnaunoHHas [TOCTAHOBKA 3aJ[@4y TEIUIONPOBOJHOCTH U €€ YMCHEHHAH PEalH3alus METOJIOM KO-
HEYHBIX 3IEMEHTOR,

Tema 1.3. Hcnons3oBanue coppemeHHBIX CAE-cHCTEM NpH pelIeHNN 3a1a4 TePMOYIPYTOCTH.

ConepxaHue TeMBL:

[TordaTre 1 IOCTAaHOBKA KpaeBoH 3a/jauK B MEXaHHKE TBEPHOTo AedopMHpyeMoro Tena. Bapuanuon-
Hasg IIOCTAHOBKA 3ala4yd TCOPHH YUIPYTOCTH M €¢ YHCIICHHAsd peanu3alyd METOAOM KOHCYHEBIX BIIEMEHTOB.
Martprna XKecTKOCTH, MaTpHia aedopMariif, BeKTop y3NOBBIX NepeMeriernit OMHOMEPHOTO ABYXY3I0BOro
KOHEYHOTO 3ieMeHTa. MarpHua xecTkocTH, Marprua JedopMannii, BeKTOp y3JNOBBIX IEpEeMEIUeHMH 1BY-
MEPHOI'0 TPEXY3JI0BOr0 KOHEUHOro aneMenTa. KoHeuHo-371eMeHTHAS cXeMa PelleHus 3a8a4l TePMOYIpyro-
ctu. Kunemartnueckue rpaHU4HbIE YCIOBUS M UX BIMSHUE HA TOYHOCTD PE3YIIBTATOB.

Pazmen 2. HemuneHHEIH KOHCTPYKIHOHHEIH aHATH3.

Tema 2.1. OcobennocT MOAENHPOBAHNS KOHTAKTHOTO B3aUMOJIEHCTBUS IIPH PEILEHHW 3371a4 TeO-
puH yupyroctd coppemedHsiMu CAE-cucreMamu.,

ConeprxaHuEe TEMBIL:

Bo3MmoskHBIE pacdeTHEIE CXEMBI IIPH MOJEIHPOBAHHM KOHTAaKTHOTO B3aMMOAEHCTBHA TENl B pamMKax
pelIeHns 3aad TEPMOYIIPYTOCTH METOAOM KOHEUHEIX 3JIEMEHTOB.

Tema 2.2. Hcnions3oBaHue coBpemeHabIx CAE-cucTeM NpH pelienny 23a1ay yupyromacTHIHOCTH.

CoJiepxaHue TeMsl:

MoJienu ynpyromiacTH4eckore e opMHPOBaHHA, HCMOJB3YeMEBIE B KOHEYHO-DJIEMEHTHOM IIPOY-
HOCTHOM aHajiuze, o0nacta npuMeHeHud. JedopManoHHas TEOpHsS MIACTHYHOCTH, €€ PeaATH3aIHI IPH KO-
HEUYHO-3JIEMEHTHOM IPOYHOCTHOM aHAIH3E.

Tewma 2.3. Mcnons3osanne coBpeMeHHbIX CAE-cHcTeM IpH MOAATLHOM M TapMOHMYECKOM aHamu3e
KOHCTPYKITHH.



Copepxanue TEMBIL:

PacyeTHple cxeMBI IpU pEIICHUH 3afayd MOJAIbHOIO aHaTH3a METOAOM KOHEUHEIX 3lEMEHTOB. Pac-
YETHEBIE CXEMBI IIPH PEICHHH 3a/1ad TApMOHHYECKOT0 aHATH3a METOIOM KOHEUHBIX 3JIEMECHTOB.

Pasnen 3. Mexauuxa >KHIKOCTH U rasa.

Tema 3.1. Henone3oBanue coBpeMeHHRIX CAE-cucTeM OpH pelleHHH 3a71ad THAPOMEXaHHKH, ra30-
BOM TMHAMHUKH.

Coneprxanue TeMEBL:

OcobeHHoCTH pellleHHd 3a1ay THAPOMEXaHHKH B corpeMeHHEIX CAE-cucTeMax IpH NaMUHAPHOM H
TypOyIeHTHOM TeueHHsX uAKocTH. OcoOEHHOCTH HCNONB30BAHHMS JHHAMHYECKHX CETOK B 3a]avaX BhI-
YHCITHUTENBHOH THAPOIHHAMHUKH.

Tema 3.2. Hcnonbkzopauue coppeMeHHRIX CAE-CHCTEM NpH PEUICHMH 3alaqy IHAPOJHMHAMHKH Tede-
HU# co CEoOOIHEIMH I'PaHULIAMH.

ConepxaHue TEMEL

PacueTHas cxeMa IpH pellIeHUN 3a1a4 THIPOARHAMUKH METOJ0M KOHEUHEIX IeMEHTOB 1 TCUCHMH
C OTKPEITHIMH T'PaHHIIAMH.

Tema 3.3. Mcnonn3opanue coBpemenHEIX CAE-CHCTEM IpH pelleHHH 3a1a4 00TeKaHusI Ten [OTOKOM
JKHIOKOCTY HITH raza.

ConepxaHne TeMBI:

PacuerHas cxema IpH pemIeHMH 3aad HAPOAMHAMMKH METON0M KOHEYHEIX IEMEHTOB IPH 00Te-
KaHWM Tel OTOKOM HecxumaeMof xunkocTH. OcoOeHHOCTH peleHus 3a4ad ra30Bol JMHaMHKH METOOM
KOHEUHBIX 3JIEMEHTOB IPH CBEPX3BYKOBEIX CKOPOCTSX TEUEHHS [TOTOKA.

ConepxaHne NpaKTHYECKHX 3AHATHIH 110 JUCIATIIHHE

Pazpen 1. TermonanpskeHHOE COCTOSIHHE KOHCTPYKIHIL.

Tema 1.1. O630p u BoaMoxxHOCTH coOBpemMeHHBIX CAE-cucTem.

Conieprkanue NPaKTHYECKAX 3aHITHH:

3HAKOMCTBO ¢ BO3MOKHOCTAMHE, CTPYKTYpoil 1 uuTepdeiicom coppemennoro CAE - kommnexca.

Tema 1.2. Pemenne craunonapHoll ¥ HeCcTallMOHAPHOH 3a7a4 TENJIONPOBOIHOCTH METOIOM KOHEH-
HBIX 3JIEMEHTOB C HCIIONB30BAHNEM COBpeMeHHEIX CAE-cucTeM.

Copeprxkanue IpakTHYICCKAX 3aHATHH!

Cnocofk51 3a1aHus BPEMEHHEBIX MapaMeTpoB, HaYaNbHBIX U TPaHUYHEIX YCIIOBHH IpH pellleHHH HecTa-
LHOHAPHOH 3aa4uyl TEeINIONPOBOAHOCTH B coBpeMeHHOM CAE — koMmekce.

Tema 1.3. Menonszoranue coppeMenHbx CAE-cucTeM NIpH pelleHyy 33184 TEPMOYIIPYTOCTH.

Copeprxanue NpakTHYESCKHX 3aHATHHA:

Pacuer p3MeHEHHUS HAIPDKEHHO-1e(QOPMUPOBAHHOIO COCTOSHHS KOHCTPYKITHH Ha OCHOBE pe3yibTa-
TOB PEIICHHS HECTAHOHAPHOH 3a/1a9H TEIIOIIPOBOJHOCTH METOIOM KOHEYHBIX JIEMEHTOB B COBPEMEHHOM
CAE — xoMnnekce. '

Paznen 2. HeanHeHHEN KOHCTPYKUHOHHBIN aHamu3.

Tema 2.1. OcobeHHOCTH MOJEINPOBAHHS KOHTAKTHOIO B3AHMOJCHCTBHS IIPH PEHIEHMM 3aj1a4 TEO-
pHH yIpyrocTh coBpeMenubMu CAE-cucTeMaMH.

CopnepxaHue IPaKTHIYECKIX 3aHATHI:

3ananne ycroBHil KOHTAKTa JeTanel B y3/iax IpH pelleHUH 3ajad MEeXaHW4IecKOTo B3anMOoJeHCTBHS
METOJ0M KOHEUHEIX 3JIEMEHTOB B coBpeMeHHOM CAE — komInekce.

Tewma 2.2. Micnons3oBanve cospeMernbx CAE-cucTeM 11py PEnieHnd 3a,1a4 YIpyrot@acTHUHOCTH.

ConepaBhe IPaKTAYECKAX 3aHATHHI:

Pacuer HanpsKeHHO-Ie(OPMUPOBAHHOTO COCTOSHUS KOHCTPYKIIUH METOJ0M KOHEYHEIX 3J1EMEHTOB
IpH HeNHHeiiHoi TocTaHOBKE 3a1a4u B coBpeMeHHOM CAE — koMmnekce.

‘Tema 2.3. Mcnonnzopanue coppeMeHuEx CAE-cHcTeM IIpr MOJANLHOM H FapMONMYECKOM aHaTH3e
KOHCTPYKIIHHA.

ConepxaHue NpakTUUEeCKUX 3aHITHH:

Omnpenenenne coOCTREHHBIX M BBIHYKICHHBIX K0AcOaHUH KOHCTPYKUHH METOXOM KOHEYHEBIX SJIEMEH-
TOR B coRpemeHHOM CAE — Kominekce,

Pazzen 3. Mexauuxa s>KUIKOCTH 4 ra3a.



Tema 3.1. Hcnonp3opanue copeMeHHbX CAE-crcTeM IpH perieHdH 3aiad rHPOMEXaHHKH, ra3o-
BOI JMHAMHKH.

Copepxanue IpaKTHYSCKHX 3aHATHE:

Pemenne 2agauy JHHAMAKA ABUKEHHS KHAKOCTH B KaHANE TIEPEMEHHOI0 CeYeHHI METOI0M KOHeY-
HBIX 3JIEMEHTOB B YCIOBMAX JIAMHHAPHOTO H TYpOyJIeHTHOro NoToKoB B coppeMeHHoM CAE ~ koMmexce.

Tema 3.2. Mcnonezosanue coppeMeHHbx CAE-cHcTeM NpH pelueHHU 3afJad THAPOIHHAMUKH TEUe-
HuH co cBOOOIHBIMY rPaHHIIAMH.

Copeprxanye NpaKTHYECKUX 3aHATHI:

Pemenne 3amauu rEIpoJMHAMMKH TedeHHMH co cBOOOJHBIMM IpaHMIaMH B coBpeMeHHOM CAE —
KOMILIEKCE.

Tema 3.3. Mcnons3oranue coBpeMeHHBIX CAE-cucTeM npu perreHuy 3a1ay oOTEKaHUs Te [IOTOKOM
YKUJIKOCTH HIIH Ta3a.

CopeprkaHue NPakTHYECKHX 3aHATHIH:

Pemenve 3anaun obTexanns Tena IOTOKOM JKUIKOCTH HIIH ra3a B coBpeMeHHoM CAE — kommexce.

5. OIIEHOYHBIE CPEACTBA JJiI TEKYIIET'O KOHTPOJIA YCIIEBAEMOCTH, I1PO-
MEKYTOYHOH ATTECTAIIHH IO HTOTAM OCBOEHUS JUCIUIIIAHLI A
YYEBHO-METOUYECKOE OFECIIEYEHUE CAMOCTOSTEJIEHOM PABOTEI
CTYAEHTOB

5.1. Texymuii KOHTPOJIb YCHEBAEMOCTH
Bonpocw! piia pefiTnHr-KouTposst Nel

HelicTus Hany MaTpiuaMi (CIIOKEHHE, YMHOKEHHE, TPAHCIIOHUPOBAHKE H T.A0.).

MuddepennupoBanme MATPHYHBIX COOTHOIICHMI.

Marpudnas QopMa 3aIHCH TeH30PHBIX BENHUHH.

MeToIs1 petieHHs THHEHHBIX CHCTEM

HuddeperunansHoe ypaBHEHHE TEILTIOTIPOBOAHOCTH

3akoH Qypee, maTh omupefencHue KodpPUIMEHTY TEIUIONPOROJIHOCTH, TEMIIEPATYPHOMY IO,

TEMIIEpAaTypHOMY FpaqucHTy.

7. BapuauuoHHas IOCTaHOBKA 3afa4vd TEIUIONPOBOJHOCTH H €€ HYHCIeHHAS pPeaiH3alds METOIOM KO-
HEYHEIX 3JIEMEHTOB.

8. PacderHBIE CXEMBI IIPH MOJIENMPOBaHNM KOHTAKTHOTO B3aHMOJAEHCTBHS TEl B pAMKax peIleHHs 3a-
Ja4 TemIOTPOBOSHOCTH METONOM KOHEUHBIX 3JIEMEHTOB.

9. I'panmunrle yciaoBuA TemoobMeHa.

10. IlonaTHe 1 IOCTAaHOBKA KpaeBo# 3aauy B MEXaHHKe TREpIoro e opMUpyeMoro Tena

11. BapranuonHas IOCTaHOBKA 3aauyl TEOPHH YIPYTOCTH H €€ HUCIICHHAA pealu3alust MeTOJ0M KO-
HEYHBIX 2JICMEHTOB.

12. Marpuna ixecTxocTH, Marpuna JjgedopMaunMi, BEeKTOp Y3J0BRIX IE€pPEeMEIEHUH ONHOMEPHOTO
JIBYXY3JI0BOr0O KOHEYHOI'O 2JIEMEHTa.

13. Marpuna skecTKocTH, MaTpunma Jedopmanmii, BEKTOD VY3JIOBEIX IEpeMENICHHH IOBYMEPHOTO
TPEXY370BOT0 KOHEYHOI'O DIEMEHTA.

14. Koreuno-351eMeHTHA] CXeMa PEIICHHS 3aKa9l TePMOYIIPYTOCTH

15. KnneMaTHueckie rpaHWyHEIE YCIOBHS B MX BIMIHHE Ha TOYHOCTH PE3YIILTATOR.

Sk BN

Bonpoceb! jist peifruHr-rorposs Ne2

ANTOPUTM YUCIIEHHOTO PEeHIeHHS KOHTAKTHEIX 3a/1a9 METOIOM KOHEUHBIX 3JIEMCHTOB.

2. ANropuTt™ 4HCIEHHOTO pElIeHUs KOHTAKTHEBIX 3alad METOJOM KOHEUHBIX BIIEMEHTOR IIPH IO/BHIK-
HOM KOHTAKTE C TPCHHEM.

3. ANropHT™ YHCIEHHOIO PENICHHS KOHTAKTHHIX 38]a4 METOAOM KOHEYHEBIX 3JEMEHTOB MPH COeIHHE-
HUSIX C HATATOM,

4. ANTOpHTM YHCICHHOIO PELICHHS KOHTAKTHBIX 337a4 METOJO0M KOHEYHBIX 3JIEMEHTOB IIPH TeMmepa-
TypHBIX Jedopmanusax (B yCIOBHIX BO3MOKIOTO pa3MEIKAHHS KOHTAKTA).

5. Mogenn ynpyromnacTHYecKOro HeOpMHpPOBAHUS, UCIOIL3YEMBIC B KOHEYHO-3JIEMEHTHOM IIPOU-
HOCTHOM aHaM3e, 00JIACTH PHMCHEHH.

p—
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0.
. Monenupopanue IepHOAMYECKOr0 TeYeHHs M TEeIUlonepeHoca (IpuMep pelleHHs 3aJayd pacueTa

I[e(bopMaIIHOHHaH TEOPHUA TINACTHIHOCTH, €€ peanr3alid IMPH KOHCUHO-JIEMEHTHOM MPOYHOCTHOM
aHaJIu3¢<.,

TBOPH}I TEUEHM, €€ PCalu3aliid IIPH KONCUNOo-2JICMCHTHOM IPOUHOCTHOM aHalI3e.

OcobeHHOCTH pelICHuA 3ada49 TepMOIUIACTHYHOCTH HIPH KOHEYHO-IJIEMEHTHOM IIPOYHOCTHOM aHa-
JIH3C.

PacueTHbIE CXeMBI HPH PEenIeHrH 3aa49 MOJAIIBHOTO aHANTH3a METOJ0M KOHEYHEIX 2JIEMEHTOB,
Pacdernnie cxeMel TIpH pEITEHHH 38/]a9 TAapMOHHHEECKOI¢ aHaANH3a METOROM KOHEYHEIX 3JICMEHTOR.

. Boamoxxnoctu coBpeMeHHBIX CAE-KOMILIEKCOR IO PeIIEHMIO 3a7a4 HECTalHOHAPHOH HemuHeHHOH

JIHHAMHKH.
Bo3MoxHOCTH COBpPEMEHHEBIX CAE-KOMIINIEKCOB 110 PEIICHHAKD 3aJa"Y MEXaHUKH PaspPYIICHUA

Bonpoce! juis pefitRHr-KoHTpO s Ne3
MerTons! IACKpETH3aINH YpaBHEHUH ABIKEHHUS BA3KOM JXUIKOCTH U IPaHHYHEIX YCIOBHH.
Monens Bs3koll xunxocTd. Jlnxelino-Ba3kas (HBHOTOHOBCKAS) JKHJIKOCTh. YpaBHeHHS Haesbe-
Crokca.
CucreMpl ypaBHEHHH JUIS BI3KOH HecKMMaeMo xuaxocTd. HaganpHele W TpaHU4HEIE YCIOBHS.
CucreMsl ypaBHEHNH 74 BI3KOi CxuMaeMol xunkocti. HauansHile U rpaHHYHEE YCIOBHS.
MoaenupopaHue TaMHHAPHOTO IBIKEHHS HECKHMAEMOIT BA3KOH KHUAKOCTH
MopnenupoBanue TypOyI€HTHOTO IBHKECHUSA HECKMMAEMOH BA3KOM KUAKOCTH
OcHoerble Moienu TypOynenTocTd B CFD makerax
Juccunanys sHepTruH B BI3KOH TENIONPOBOIHOM KUAKOCTH.
Mogenupopanue 00TeKaHHA Tella IOTOKOM BA3KOH HEC)KAMAaEMOH YXKHKOCTH.
MogenupoBaHie BHEIIHETO CKHMAEMOF0 TEUEHHS.

PEIIeTKH TeII000OMEHHUKA).

MoyenupoRaHye TeUeHHH o CBOOOIHRIMU IPAHHITAMH.

Huckpernsanus pacueTHLIX obmacTedl. MeTonp! 1 alrOpUTMB! JUCKPETH3AINH

Pacyernas cxema IpH peleHHH 3a1ay THAPOIMHAMHIKY I TEUSHHH ¢ OTKPLITEIMY IpaHHIIaM.
PactuerHas cxema I peleHus 3agad THAPOIUHAMUKY P 00TEKAHHH TeJl HOTOKOM HECHHUMAEMOH
YKHIKOCTH.

PacueTHas cxeMma s peLieH s 388y MOJAEIHPOBAHMS BHEIITHErO COKMMAEMOTO TeYEeHHS.
OcobeHHOCTH HCIIOIB30BAHMS NMHAMHYECKUX CETOK B 33/la4ax BRIYUCIHTENBHON THAPOIHHAMUKH.
OcobeHHOCTH peluenys CONpsDKEHHBIX 3amad rHapo(ra3’o)IUHaMHUKH, TEMIOBOT0 H MEXaHHYECKOTO
Harpy XeHHs.

5.2. Hpomemy"roqnaﬂ ATTECTAIIMA 10O HTOraM OCBOCHHA AHUCIHIIITAHEL

B

=

8.
9.
10.

11.
12.
13.
14.

Bonpocel K 3K3aMeHy
OcHOBHAsT KOHIEN¥ KOHEYHO-3IEMEHTHOTO AHANM3E, NOKATBHAS aIIIPOKCHMALNA PACYeTHOH 00-
JACTH.
OcHOBHBIE IPaBUJIa IIOCTPOCHMS KOHEUHO-3NIEMEHTHEIX MOJIETEH.
OpHoMepHEBIe KOHEUHBIE JIEMEHTEI, HX HHTEPIOISIIHOHHEEIE ITOJIHHOMEI ¥ (PYHKIHME (OPMEL.
JByMepHEIE TpeXy3NOBLIC KOHCUHBIC DIIEMEHTBI, WX HMHTCPIONAIHOHHEIC ONHHOMEl W (YHKLHH
(hOpPMEL.
JIByMepHEIE YeThIPEXY3I0BbIE KOHEUHBIE 31EMEHTH], HX HHTEPIOJIAIMOHHbIE IOMIHHOMBL U QyHKIIH
(opmsl.
TpexMepHBIe KOHEYHBIE SNIEMEHTEI, HX HHTePIIOIIIHOHHEIE TTONMHHOMBL H QYHKIMH (OpPMEL
Hutepnionupopanye BEKTOPHBIX BENHYHH IIPH ITHCKPETH3AIHMH OXHOMEPHBIMH, IBYMEPHBIMH H
TPEXMEPHLIMH KOHCTHBLIMIL DIIEMEHTaMH
Jloxanpuble crcTeMsl koopauHar (L- KOOPAHHATEL) JUIA OIHOMEPHEIX. KOHEYHEIX 3JIEMEHTOB.
Jlokansuble cUCTEMBI KOOPAMHAT {L- KOOPIMHATEL) 1M ABYMEPHEIX KOHEYHBIX 3JIEMEHTOB.
JloxanpHbie cHCTeMBI KoopauHar (L- koopAuHATEH) ISl TPEXMEPHBIX KOHEYHBIX DIIEMEHTOR.
CgpoiicTBa HHTEPIOIALHOHHEIX HOJMMHOMOB (CXOAUMOCTE, HEMPEPEIBHOCTS)
VHTepnonsuuoHHbEe TONHHOMEI CKAISIPHBIX BEJTMYIUH JUTA THCKPETH30BAHHOH 001acTH
WHTepnonroHHbIE HOJIMHOMEI BEKTOPHEIX BEMHYNH 11 TUCKPETH30BaHHOM 00MacTh
ANTOPHTM pELICHUA CTAl[MOHAPHLIX 3aa9 TEOPHH 0T METOIOM KOHEYHbIX 3JIeMEHTOR.
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20.
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30.

31.

32.

33.

34.

35.
36.

37.
38.
39,

40.
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42.
43.
44.
45.
46.
47.
43,
49.
50.

51.
52.

ANTOPUTM pelleHHs HeCTAITHOHAPHBIX 38/1a1 TEOPHH 10711 METOI0M KOHEYHBIX 3NEMEHTOB.
ANnpokcuManys pacdeTHHIX obiacTell 1 00BEMOB ¢ KPUBONMHEHHEIMH IpaHuuaMH. OIHOMEpHbIE
KOHEYHEIE HJIEMEHTEI BEICOKHX MOPSIKOR B MX IIOTHHOMEL

Annpoxcumanua pacdeTHEIX obnacTel H 005EMOB ¢ KPHBOIKMHEHHBIME IpaHHIaMHu. J[ByMepHEIE KO-
HEYHEIE 3JICMEHTHI BLICOKHX NOPSAIKOB M HX MOIHHOMBL

Huddepennpansnoe ypasHeHHe TEIIONPOBOIHOCTH

3akon @ypee, nare onpenenenue K03QGUIHEHTY TEINOIPOBOTHOCTH, TEMIIEPaTYPHOMY IIOJIO,
TeMNEPATYPHOMY IPaAMEHTY.

BapuaunoHHasA IIOCTAHOBKA 3aJadd TEIUIONPOROHOCTH H €€ HUCIIEHHas pealn3alii METOAoM Ko-
HEYHEIX 3JIEMEHTOB. _
PacueTHEIe cXeMBI IIpH MOAENHPOBaHHH KOHTAaKTHOIO B3aHMOZEHCTBHS Tell B paMKax DElleHHs 3a-
Jlad TeIIONIPOBOAHOCTH METOIOM KOHEUHBIX 3JIEMEHTOB.

['panuunrle yCaoBUA TEIIIOOOMEHA.

[ToHATHE ¥ OCTAHOBKA KpacBoi 3amalil B MEXaHHKE TBEPAOro AedopMupyeMoro Tena
BapranuoHHas IO0CTAaHOBKA 2a7[add TEOpPHM YINPYTOCTH H e YUCIEHHAag peanu3allfsg METOJIOM KO-
HEYHBIX JIEMEHTOR.

Matpuua >KecTKOCTH, Marpula jedopManmii, BEKTOP V3IOBBIX TIEpeMEILeHHH OJHOMEPHOTO
JIByXY3J0BOT'0 KOHEUHOTO 3JIEMEHTA.

Matpuma JKecTKOCTH, MaTpula gedopmanuil, BEKTOp Y3JIOBBIX HEpeMENIeHHUH JBYMEPHOIO
TPEXY37IOBOI0 KOHEUHOTO PIEMEHTA.

Koneumo-asneMenTHAS cXeMa PEIIeHNS 3aJaul TePMOYIIPYTOCTH.

KunemaTHyeckue rpaHHYHBIC YCIOBHS M UX BIHSIHHAE HA TOYHOCTE PE3YIIBTATOB.

ANTOPHUTM YHCIIEHHOTO pPerleHHs KOHTAKTHEIX 3a7ad METOL0M KOHEYHEIX 3JIEMEHTOB.

ANTOPHTM JHUCIEHHOrO PEeIleHHs KOHTAKTHBIX 3a7a4 METOJOM KOHEUHEIX 3JICMCHTOB HpH IIOABHXK-
HOM KOHTAaKTe C TPEHHEM.

AJNTOPHUTM YHCICHHOTO PEIUCHHs KOHTAKTHBIX 3371a9 METO/I0M KOHEeYHBIX 3JIEMEHTOB IIPH COeAUHE-
HUAX C HATATOM.

ANTOPHUTM HHUCIEHHOT'O PEIIeHNS KOHTAKTHRIX 3afad METOJ0M KOHEUHBIX 3JIEMEHTOB IpH TeMiepa-
TYPHBIX JedopManugx (B YCIOBHIX BO3MOXKHOTO Pa3sMBIKAHWA KOHTAaKTa).

Mogemu ynpyromnacTuieckoro neopMHpOBaHUS, HUCIONB3yeMbIE B KOHEYHO-3JIEMEHTHOM IIPOU-
HOCTHOM aHali3e, 001MacTi NpUMEHEHHU.

HedopmanmonHas Teopus TUIACTHYHOCTH, €€ PealH3allid IpH KOHEYHO-2JIEMEHTHOM IPOYHOCTHOM
aHamu3e.

Teopus TedeHus, ee peanu3aiusl Npu KOHEYHO-JIEMEHTHOM ITPOYHOCTHOM aHAIN3E.

OcobeHHOCTH penIeHHs 3agad TepMOILIACTHUYHOCTH IIPH KOHEYHO-3JIEMEHTHOM IIPOYHOCTHOM aHa-
m3e.

PacueTHEbIe cXeMEI IIpH pelcHUM 3a7ad MOJATLHOTO aHa3a MeTOI0OM KOHEUHBIX 3JIEMEHTOB.
Pacuersple cXeMel HPH peIeHHH 331a4 TapMOHNYESCKOT0 aHaANIM3a METOIOM KOHEUHBIX SIeMEHTOB.
BosMmoxHOCTH coBpeMeHHBIX CAE-KOMIIIEKCOB MO pelleHrIo 3a/1ad HecTallHoHapHOH HenuHeHHOoH
JUHAMIKEH.

MeToab! ZUCKPETH3ANNE YPaBHEHUH ABIDKCHUS BASKOH >KUAKOCTY U TPaHWIHEIX YCIIOBHH.

Mogens BA3KO# XEAKOCTH. JIMHEHHO-BA3KAS (HBIOTOHOBCKas) JKHUAKOCTh. YpaBHeHHs Hamne-
Crokca.

Monenuposanue TaMUHAPHOTO JBHKEHHS HEC)KHMAaeMOoH BAZKOH KHUAKOCTH

MonenupoBasye TYpOYJIEHTHOTO IBHXKEHUS HECKHMAEMOH BA3KOH MUAKOCTH

OcnoBHele Mogenu TypbynerTHocTH B CFD nakerax

MonenupoBaHue 0OTeKaHHS Tela IIOTOKOM BI3KOH HECKUMaEeMOH KUIKOCTH.

MoenapoBpalie RBHEIIHETO CKAMAEMOTO TEUESHHS.

Mopaenuposarue TeueHu co CBOOOIHEIMH I'paHHIaMH.

Juckperazaiys pacqeTHbIX obiractel. MeTo/bl ¥ alrOpUTMEL AUCKPETH3ANKN

Pacuernas cxeMa IpH pelleHAH 3a4a4 MHAPOIUHAMUKH IS TeYeHUH ¢ OTKPHITEIME PaHHITaMH.
PacuerHas cxema A pellieHHs 3afay I'HAPOAUHAMHKH IIpU 00TeKaHHH Tell IIOTOKOM HEeCKHIMaeMOoH
HKUIKOCTH.

Pacuetnag cxema JUIs pelneHus 381249 MOACIHAPOBaHUS BHELTHETO CKUMAEMOI0 TEUEHHS.
Oco0eHHOCTH HCIIOABR0BAHUS AMHAMUYECKIX CETOK B 337a49aX BEMMUCAHTEIBHON THAPOIHHAMUKHY.



53. OcobDeHHOCTH PEmIeHHs COIPSDKEHHBIX 3aa4 IHApo(ra3o)IUHAMHUKY, TEIUIOBOIO M MEXAHHYECKOrD
HATPY)KCHHS. :

5.3. CamocToaTeabHAasA paboTa 00yuaIomerocs.
CamocrodtensHas paboTa CTYICHTOB BKIIOYAET TEKYIIYIO H TBOPYECKYIO NPOOIIeMHO-0pUEHTHPOBAHHYO
CaMOCTOATENBHYIO paboTy.
Camocrositenbrast pabora CTyAEHTOB HAllpasiieHa Ha yriyoleHHe U 3aKperyicHie 3HaHHH CTYIEHTa,
Pa3BUTHE [IPAKTHYECKHX YMEHMI H BKIKOYaeT B cedst:
*  paboTy ¢ NEKIHOHHEIM MaTepHaaoM, IIOUCK U 0030p NHTEPaTyphl M 3NEKTPOHHBIX UCTOYHHKOB
HH$OPMaLHMH 110 HEAMBHIYaIBLHO 3a1adHoH npobieme Kypcea;
*  BBLINONHEHHE JOMAMNIHETO 3aJlaHuS;
*  OIEePEeXAONIYIO CaMOCTOATENbHYIO PaboTy;
*  W3YYCHUE TeM, BBIHECEHHbIX Ha CAMOCTOSMTENIEHYIO IPOpaboTKy;
* [OATOTOBKY K IPAKTHYECKUM 3aHATHAM;
* IOArOTOBKY K KOHTPOJBHBIM padoTaMm.
TeMBl, BBIHOCHMBIE Ha CaMOCTOATENBHYIO PaboTy:
[lepeuers Hay4HBIX IpoOIEM M HallpaBIeHHH HayUYHBIX HCCASIOBAHHUI:
*  Mertons! pelnenns 3aad MeXaHUKH Pa3pyIlicHUd METOJOM KOHEYHBIX 3JIEMEHTOB, PEaIH30BaH-
Hble B coBpeMeHHBIX CAE - cuctemax;
* Mertoas! pemeHys 3a0ad MEXaHHKH CILUIOIIHEIX CPeJl ¢ NOABHXKHBIME I'DAHKIAMHE METOJOM KO-
HEYHBIX 3JIEMEHTOB, pealn30RaHHbIe B coBpeMeHHbIX CAE - cucremax;
TeMpl HHAMBHAYaIBHBIX 3aIaHMH:
IIpoextuporanue 3D cOopkm M IpoBeJCHHE TEPMOMPOYHOCTHOTO aHANM3a C HCIOIb30BAHHEM
cospeMeHHEIX CAE - cncteM.
‘TeMEl, BRIHOCHMEIC Ha CaMOCTOSITENBHYIO IpopaboTKy:
*  OcHORHBIE TEOPETHYECKHE aCIIEKTEl METOAa KOHEUHEIX 3JICMEHTOB;
* Pacuer OGomelmux nedopmanmui MeTOJOM KOHEYHBIX 3IEMEHTOB B coBpeMeHHBIX CAE -
CHCTEMAX;
* Pemenue compssxeHHBIX 3a7a9 METONOM KOHEUHBIX DJIEMEHTOB B cospeMeHHEIX CAE —
CHCTEMAX.

@onp oneHouHbIX Marepuairos (OOM) Jjyist ripoBeNeHHs aTTecTallli YPOBHA cOpMUPOBAHHOCTH KOM-
HEeTEHIHH 00YUAIOMIXCA 110 JUCHUIUIMHE 0OpMIBIETCS OTACTBHEIM JOKYMEHTOM.



6. YUEBHO-METOJHYECKOE H HHPOPMAINMOHHOE OBECHHEYEHUE JUCHHAILINHLL

6.1. Kauroodecnedenocrs:

Haumenosanue JIMTEPATYPBI: aBTOP, HA3BaHHE,
BHIO W3JaHMA, U3TaTERECTBO

Ton m3manua

KHUTOOBECTIEUEHHOCTD

Haaxuue B anextpounoM karanore 2bC

1 2

3

OcHOBHAA NHUT

epaTypa

1. Conparxun, A. B. BeeieHne B MeTOH KOHEU- 2020
HEIX 3JIeMeHTOR © yuebHoe nocodue / A, B.
CongatkuH, E. C. bapanoea. — CaHKT-
Iletepdypr : BI'TY "Boenmex" mm. [.P. Yeru-
nHoBa, 2020, — 123 ¢. — ISBN 978-5-907324-
05-3.

Texer anexTpoHHBH // JIaHE : anexTpoHHO-0HONNOTETHAR
cucrema. — URL: hitps://e.]lanbook.comvbook/172238

2. SolidWorks Simulation. MuxenepHslii aHa- 2015
Ju3 118 npoecCHOHANOR: 3a0aqt, MeTOIB,
PEKOMEHALNH [ DNeKTpoHHbH pecypc] / AJs-
mosckui ALA. - M.: [IMK Ilpece

http:/fwww.studentlibrary. ru/book/TSBN9785970601402 . htm
1

3. PemeHue 3aaa4 TEOPHH YIPYTOCTH METOAOM 2012
KOHEYHBIX 3NIEMEHTOB [ DneKTPOHHLIH pecypc]:
VYyeb. nocobue / A.B. Kororuu, M.B. Cranke-
Bu4. - M.: Mznarenseteo MI'TVY um. H. 2. ba-
yMaHa

htip://www.studentlibrary.ru/book/ISBNG 785703835678 .him
1

4. Pagun, B. [1. Meron kOHEYHEIX 311eMEHTOR B 2012
JHHAMIMECKHX 3aadaX cONPOTHBIIEHHA MaTe-
pranos : yuebHoe nocobue / B. I1. Pagum, 10.
H. Camorus, B. I1. Yupxor, — Mocksa :
OI3MATIINT, 2013. — 316 c. — ISBN 978-
5-9221-1485-1.

‘Texer : anexrpounslii // Jlane ; anekTpoHHO-6HGIHOTEUHAS
cuctema. — URL: hitps://e lanbook.com/book/59668

5. Jaytos, P. 3. TIporpaMMuas peannzanasa 2013
MET0a KOoHeuHEIX 31nemeHToB B MATLAB :
yuebHoe nocobue / P. 3. Jayros. — Kasaub :
K@V, 2014. — 106 ¢c. — ISBN 978-5-00019-
313-6.

Texcr : anexTpoHHsIit // JIaHE : 3neKTpoHHO-OHONHOTEYHAA
cuctema. — URL: hitps://e.Janbook.com/book/72803

HonoanutencHag

JIUTEPATYPA

1. Opucexun B.JI. OcHOBE METOAA KOHCYHEIX 2010.
3NMEMEHTOR B MeXaHHKE Je(OpMHPYEMBIX TE
[OnexTponHb pecype]: yaebuui/ [Ipucexun
B.JL., Pactopryes I''1. — DnexTpon. texkcro-
BBIE JlaHHele. — Hosocnbupex: Hosocubup-
CKMIi rOCyIapCTBEHHBIH TEXHHYECKHH yHIBED-
CHTET,

http://www.iprbookshop.ru/45417.— 3BC «[PRbooks»

2. PemeHne 3anau MeXaHHKY CINICUTHOM Cpeant 2009
B IPOTPAMMHOM KOMILIEKCE
ANSYS[3nexrponnsiii pecype]: Meron. yka-
zanng / M.B. Mypawos. C.JI. [Tanusn. - M.
Wzparenscteo MI'TY um. H.OD. Baymana

hitp://www.studentlibrary.rw/book/bavman 0343 .htm]

3. Camorun, KO, H, MeToa KOHEUHEIX 3MeMeH- 2009
TOR B IUHAMHYECKHX pacueTax TypOOMAaInH :
yuebnoe nocobue / HO. H. Camorun, C. A.
Cepxos, B. T1. Unpkos ; non pegakuueii B. I1.
Yupkoea. — Mocksa : DUIMATIINT, 2016.
- 212 ¢, - ISBN 978-5-9221-1681-7.

TekcT : 3mextponHeii // JlaHs : 3neKTpoHHO-OuGNHOTEYHAA
cuctema. — URL: https://e.lanbook.com/book/21149

4. Minrepeiic ¥ reHepHpOBAHHE CETKH B 2013
ANSYS Workbench [3nextponsslii pecype]:
VYueb. nocobue no xypey "T'eomMerpryueckoe
sMopennposanre B CAITP" / E.IO. Bepxotyp-
kuH, B.H. [Tawenko, B.b. ITaceuxuii. - M.: Hz-
AatenscTRo MITTY um. H. 3. Baymana

hitp://www.studentlibrary nvbook/ISBN9785703836910.hun
1

6.2 IlepuogayecKne H3AAHHN:

1. Xypran «CADFEM REVIEW» / Hayuno-texaudeckuii xxypHan ot komranun KAIIPEM.
2. Xypuan «ANSYS Advantage. Pycckas penaxumsy/ UaxeHeprRO-TeXHHYeCKUl XKypHai, odumH-

aANEHOE IMedaTHoe H3gaHHe KoMIanua ANSYS, Inc.




6 .3 HuTepHeET-pecypesl

Haseanue nopmana CCBIKA
VuebHO-METOAHYECKHHE KOMIUIEKC mHCUH- | hitps:/cs.cdo.visu.ru
IUIMHEL pa3MellleH Ha 00pa3oBaTe-HOM
cepepe Bal'V. IlepconanbHbii poctyn
Ka}uIoro CTyAeHTa K MaTepHalaM ocCy-
IIEeCTBISETCS HEe II03JHEee NEpBOH HeIeTH
W3y4EHHS JTHCIHIIIHHEL
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Ilepedens pecypcoB HHPOPMANHOHHO-TEJIEKOMMY HHKALIMOKBKROM ceTn «MHTepRET?, HEOOXO0AUMBIX
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1) Hopran Llewtp aucranumonHoro obyueHus Bal'Y [anexrponssiii pecype] / - Pexum mocryma:
http://cs.cdo.visu.ru/




2) Pazzen odummansroro caiita Bal'Y, cojepxamuii onucanie 06pasoBaTelbHOM IPOrpaMMbL [anexTpon-
HEIH pecype] / - Pexum goctyma: O6pasoarensHas mporpamma (O6pasoBarefibHas IporpamMma 28.03.02
«Hanoumwxenepus» http://op.visu.ru/index.php?id=169

7. MATEPHAJIBHO-TEXHUYECKOE OBECIIEYEHHUE JUCITMILTHHBI

TeopeTHYCCKHE 3aHATHS, IPOBOAATCS B ay AMTOPHH, OCHAMIEHHOH MYJIETHMCARAHEIM 0GOPYHOBAHYEM.
TTpaKTHYECKHE 3AHATHS IPOBOJATC B KOMITBIOTEPHLIX KIACCAX, CBABAHHBIX C CYNEPKOMIBIOTEPOM
«CK® MOHOMAX» mpoussoautensuocteio 4,7 T-Drnomc. [lepeuens HCNI0MBE3yeMOro JIHUEH3HOH-
HOTO IporpamMMHoro obecreuenus: akagemmdeckue pepeun CAD/CAM/CAE-cuctem ANSYS, Solid-
Works Simulation, mporpaMMHBIi KoMIUTeKe KoMIBbloTepHo# MaTeMaTiKid MATLAB.



8. OBECIIEUEHHE OGPA3OBATEJLHOI'O ITPOLECCA JJIs1 JIAL C OB3

8.1. VuebHo-MeToAHMECKHE OCOOHST IS JIAII € OrPaHHEYeHHBIMH BO3MOKHOCTAMH 310DOBLH

Vue6HOo-MeTOIHYECKHE MATEPHAIEL [T CAMOCTOSTENBHOM 1 ayTHTOPHOM paboThl 00yJarOMUXCS 13
qyCNa HHBATHOR NpedoCcTasisioTes B popMax, afaNTHPOBAHHBIX K OTPAHHYEHIAM HX 300POBEA B BOCIPH-
aths uHdopMaium.

JIns mHT ¢ HapyLIEHHAME 3PEHH!

— B (JopMe 3MEKTPOHHOTO JOKYMEHTA;

— B rieyaTHON QOpME YBEIIMICHHBIM IIPAQTOM.

TIns U1 ¢ HAPYIIEHUAMMY CIyXa:

— B (hopMe DIEKTPOHHOrO JOKYMEHTA,;

— B negaTHoll Gopme.

Jlits auu ¢ HapyIIeHUSMH ONOPHO-ABHIATENBHOTO alNapara:

— B (hopMe DIeKTPOHHOTO NOKYMCHTA,

— B IrevarHo# opme.

8.2. MarepHaIbHO-TeXHHYecKoe ofecnedeHHe TNCIUMIAHBI I A1 ¢ OB3

OcRrOeHHe TACIHIITHALL JmiaMa ¢ OB3 OCYIIECTBIAETCS C HCIONB30BAHHEM CPENCTB 00y eH s 00-
IIEr0 ¥ CIENHANILHOre Ha3sHAYEHHS.

IIpu 06y4eHHAr CTYAEHTOB ¢ HAPYIIEHHUAMH CIyXa IPEIyCMOTPEHO HCIIOJIB30BAHHE 3BYKOYCHIMBA-
jowell annapaTypel, MyJIbTHMeJUIHEIX CPEACTB H APYTHUX TEXHMHECKHX CPEACTB IpHEMA-TIEpCaat yueh-
HOIt AH(OPMALMA B IOCTYIHEIX (opMax ULl CTYACHTOB C HAPYUICHHAMH CIyXa, MOOHIBHO# cUCTeMbl 00Y-
veHMs LB CTYIEHTOB C MHBAMIHOCTEIO, TIOPTATHBHON MHIYKIHOHHOH CHCTEMEL. YueOHas ayIATOPHS, B
KOTOPOit 06Yy9atoTCs CTYACHTE! C HapylIeHAeM Ciyxa, 000pynoBaHa KOMIIBIOTEPHOM TEXHHKOH, ayJIHOTEX-
HUKOH, BUIEO-TEXHHKOMH, STCKTPOHHON JOCKOH, MyIbTUMEIMAHON CHCTCMOH.

ITpu o6ydeHn: CTYJCHTOB ¢ HapyIIeHUIMH 3pEHH IIPEIyCMOTPEHO HCIIONB30BAHIE B JIEKIHOHHBIX
1 yueGHBIX aYIHTOPUAX BO3MOXKHOCTH IIPOCMOTPA yAATEHHEIX 00BEKTOB (manpumMep, TeKCTa Ha JOCKe WUIH
califia Ha 3KpaHe) [IPH TOMOIIH BHAEOYBEINUUTCIECH As YAACHHOTO IPOCMOTPA.

[Ipu o0yHeHAHN CTYHEHTOB C HapYIIEHAAMH ONOPHO-ABUIATEIBHOIO almapaTa MCHONL3YIOTCA alib-
TepHATHBHEIE yCTPOicTBa BBOJA HE(OPMAIIUK ¥ JPYTHE TEXHMYECKHe CPEAICTBA IPHEMA-IEpEai yueHHOH
HHQOPMAIMH B ZOCTYIHEIX (OpMax 1A CTYAEHTOB ¢ HApyIICHAMHU OTIOPHO-JBUTATCIBHOTO AlApaTa, MO-
BGUILHOH cHCTeMBI 00y4YeHHs A JEOAEH ¢ MHBATMIIHOCTRIO.

9.3. TpeGosanns K Gom1y ONEeHOUHBIX cpecTs s aun ¢ OB3

Ia CcTYAEHTOB C OrpaHMYEHHBIMM BO3MOXKHOCTAME 3J0POBRA NPENYCMOTPEHBI NOIOIRHTEILHbIC
OLIEHOTHBIE CPEJICTBA, IEPEYeHb KOTOPLIX yKasaH B Tabmuie 1.

Ta6muma 1 — JIomoIHATCNBHEIC CPENCTRA OLEHUBAHHS U CTYACHTOB ¢ HHBATHAHOCTBIO

00TEI

Kareropis cTyOeHTOB Buapl  JONONHHMTENBHRIX  OUeHOUHBIX | POPMEI KOHTPONS H OLEHKH DE3YINk-
CpPEICTB TaToB 00yueHUA

C HapylueHHsIMH CIYXa TecTs!, NMCEMeHNLIE JiaGopaTopHble pado- | [IperMyIecTBEHHO MHCEMEHHAA
TEl, BOPOCH K 3a4€Ty, KOHTPOJILHEIE pa- | IpoBepKa

C HapylICHHAME 3peltis

Cofecefopanie 10 BOIPOCAM K 3aUeTy,
OIIPOC IO TEPMHHAM

TlpenMyIIecTBEHHO YCTHAA NPoBepKa
{WHHBUYATBEHO)

C napylmIeHHAMU OIOPHO-
ABUTATENFHOTO amnapaTa

Pemenue AMCTAHIUOHHBLIX TECTOB, KOH-
TponuHEie PaGoThl, MHCHMEHHBIE nadopa-
TOpHBIE, CaMOCTOATENbHBIE pPabOTH, BO-
OPOCH K 3a4eTy

TpeHMYIHECTRBEHHO JMCTAHIINOHHH-
MH METOLAMA

C orpasuyeHHssMH 1o 00~
ImeMeIHIIHHCKAM  TIOKa3a-
HUAM

TecTr!, MHCBMEHHBIC nalopaTopHble, Ca-
MOCTOATE IbHBIe PaboTH, BOIPOCK! K 3a46-
TY, KOHTPOJIbHEIE PAboThl, YCTHRIE OTBETEL

FIpedMyIIecTBEHHO MPOREPKA METO-
Hami, HCXOHs M3 COCTOSHMA o0y4Ya-
ICUIETOCS HE MOMEHT NMPOBEPKH




8.4. MeToau4yeckHe peKOMeHJIANNN 10 OIEHOYHBIM CPEACTBAM /IR JIHI| ¢ OTPAHMYEHHLIME
BO3MOKHOCTAMH 3J0POBLSA

Ilna crypenros ¢ OB3 npenycMaTpuBaeTes HocTyIHas (opMa IIpeJocTapIecHs 3aJaHuH OLEHOYHBIX
CpEICTB, & UMEHHO!

« B meuaTHOH Qopme;

* B evaTHOH (opMe ¢ yBENHYEHHBIM MIPpHHTOM;

* B JopMe BIEKTPOHHOTO NOKYMEHT4;

* MCTOZOM YTCHHS ACCHCTEHTOM 3aJ[aHH BCIYX;

* IPEIOCTABICHHE 33IaHHA C HCIIOIB30BAHHEM CYPAONEPEBOIA.

CryzeHraM ¢ MHBATHIHOCTEIO YBETHMIHBACTCS BpeMs HA IIOATOTOBKY OTBETOB HA KOHTPOJBHBIE BO-
IIPOCEHL

JIns Takux CTYAEHTOB MpefyCMAaTpHUBaeTcs HOCTynHas (hopMa IIpeocTaBIeH A OTBETOR Ha 3aa MU,
a HMEHHO:

— MHCBMEHHO Ha Oymare;

— Ha0op OTBETOB Ha KOMIBIOTEPE;

— Habop OTBETOB € HCIOIB30BAHMEM YCIIYT' ACCUCTEHTA,

— IpeACTaBICHHAE OTBETOB YCTHO.

[Iponeaypa OUCHMBAHMS PE3yILTATOB O0y4YeHHs WHBANMAOB MO AWCUMIUIHHE IPENYCMATPHBAET
npejocragienre wHGoOpMalnK B QopMax, afalTHPOBAHHAEIX K OIPAHMYEHHAM HX 370pPOBbsS M BOCIPHATHIL
HHDOPMAIIMH:

JI1s THIL © HapyTIeHHSIMH 3PEHHS:

— B (hopMe IEKTPOHHOTO NOKYMEHTa,

— B [Ie4aTHOH QopMe YREIMICHHBIM HIPHGBTOM.

Jlns mir ¢ HapyIeHrIMH CITyXa:

— B ropMe PIEKTPOHHOTO OKYMEHTA;

— B I1e9aTHOH dopme.

Jlist yuy| ¢ HapyIIeHHAME OIOPHO-IBHATAaTENBHOI0 AllIapaTa:

— B popMe 3MEKTPOHHOTO TOKYMEHTA;

— B nledaTHoH ¢opme.

IIpu HeoGxomUMOCTH jUtsd 00YYaIOIIHXCSA ¢ MHBAIMAHOCTRIO IPOLEAYPa OLEHHBAHHA PE3YILTATOB
00yUYEHHS MOXET TIPOBOAUTHCH B HECKOJBKO DTAIOB.
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