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1 BBenenue

Pabouas mporpamMMa 1 OH] OLIECHOUYHBIX CPEACTB AUCUUIIINHBI «H)KeHEepHBIN aHAIHU3 B
CAE-cucTteMax» COCTaBJICHBI B COOTBETCTBUH C TPEOOBaHUSIMH (PeIepallbHOTO TOCYIapCTBEHHO-
ro 00pazoBaTebHOIO CTaHAApTa, YTBEPKACHHOTO MpuKazoM MuHoopHayku Poccutickoii deje-
pauuu , 1 OCHOBHOI npoeccrHoHalbHONW 00pa30BaTeIbHON IPOTrpaMMBbl MOATOTOBKH «TerioBbie
3JIEKTPUYECKUE CTAaHLUMW» MO HarpaBieHuo noaroroBku «13.03.01 TemnosHepreTuka u Temio-

TCXHHUKA.

3amaun  OUCLUII-

Oo0eceunThb IMOATOTOBKY CTYACHTOB B COOTBETCTBHUU C COBPEMEHHBIMU U

JIMHBI HNEPCHEKTUBHBIMU MOTPEOHOCTAMH HPEANPUATHI B 00JaCTH MPOMBIII-
JICHHOM TEIUIO3HEPIeTUKH IPUMEHEHHS COBPEMEHHBIX aBTOMAaTU3UPOBaH-
HBIX CPEJCTB KOHCTPYKTOPCKO-TEXHOJOTUYECKONH MOArOTOBKU MPOU3BOA-
CTBa 3a cyeT 00yueHHs TEOPETUYECKHMM OCHOBaM U (hOPMUPOBAHUS YMEHUI
Y HaBBIKOB.

OcHoBHble  pa3- | — OCHOBHBIE IPUHLIMIIBI IOHATUS YUCICHHOIO MHXEHEPHOT0 aHaiu3a. Me-

nensl  /  TeMBl | TOJ KOHEUHBIX 3JIEMEHTOB;

JUCLIUIIAHBI — IlocTaHoBKa 3a/jauu: TUIIBI aHAJIN3a, TPAHUYHBIE U HaYaJIbHbIE YCIOBHUSI,

HOH CETKHU;

XapaKTepUCTUKU MaTEePHAJIOB;
— W neanu3zanus reoMeTpUYECKON MOAEIN U OCTPOEHUE KOHEUHO-3JIEMEHT-

— MeTozp! TOMCKa ¥ ONTHMH3AINH PEIICHUS;
— Ananu3 u 06paboTka pe3yabTaToB.

2 IlepeyeHb IUIAHUPYEMBbIX Pe3yJIbTATOB 00y4eHHsl N0 JMCHUILIMHE (MOAYJ110), CO-
OTHECEHHBbIX ¢ MHMKATOPAMH A0CTHKEHUs KOMIIeTeH Ui

[Ipouecc nzyuenust aucuuruinabl «Hxenepusiit ananu3 B CAE-cucremax» HampasieH
Ha (opMupoBaHue cieayrommx koMmnereHuui B coorBerctBuu ¢ ®I'OC BO u ocHOBHOI 00pa-
30BaTeNIbHON MTporpammoit (Tadmuma 1):

Ta6n1/1ua 1- KOMHCTCHI_II/II/I W UHAUKATOPBI UX JOCTUKCHUS

KOI[ N HAUMCHOBAHHEC KOMIICTCH-
O1H

Nuaukatopel 1OCTHXKEHUS

[Inanupyemsle pe3ynbTaTsl
00y4yeHHs 10 JUCLUIUINHE

Ob6menpodeccnoHanbHbIe

OIIK-2 CniocobeH MpUMEeHSITh
COOTBETCTBYIOLIHNH (pr3HKO-
MaTeMaTHYECKUH armapar, MeTo-
JIbl aHAJIM3a U MOJICJIMPOBAHMS,
TEOPETUUECKOT0 U IKCIIEPUMEH-
TAJILHOT'O UCCIIEOBAHUS ITPH
perieHn npodeccuoHaIbHBIX
3a1a4

OIIK-2.1 3naer Teoperuye-
CKHE OCHOBEI €CTCCTBCHHOHA-
VYHBIX U OOIICHHKEHEPHBIX
JUACIIUILINH

OIIK-2.2 YmeeT npuMeHsATh
METO/IbI aHAIN3a U MOJCIHU-
POBaHUs, TEOPETUUECKOTO U
AKCIIEPUMEHTAIILHOTO UCCIIe-
JIOBAHMSI TIPU PEIIICHUH TTPO-
dbeccruoHaNbHBIX 3a/1a4
OIIK-2.3 Bimageet HaBBIKAaMH
TEOPETHUYECKOTO U IKCIIEPH-
MEHTAJIBHOT'0 UCCIIEIOBAHUS

3HaTh BUABl WHXEHEPHOTO
aHanu3a, (QyHKIMOHAJIbHBIC
BO3MOXXHOCTH U KJaccugu-
KallMI0 CUCTEM ISl pacyera
W WHXEHEPHOTO aHaIn3a
CAE.

YMmeHue BbIOMpaTH COOT-
BercTByromMi kiacc CAE-
CHCTEMBI /ISl pEIIeHUs 3a-
JaH-HOW 3aJjaud, BBINOJ-
HSTh TIOCTAHOBKY 3aJlaud
aHajgM3a, pacder M MocToo-
paboOTKy pe3yNbTaTOB.
Brnanenne HaBBIKaMU BBI-
Oopa Meroma pelieHus B
cpene CAE.




3 MecTo AUCHUILINHBI (MOAYJIsI) B CTPYKTYpe 00pa3oBaTe/1bHOM MPOrpaMMbl

Hucuunnuna «uxkenepusiii ananu3 B CAE-cucTteMax» uszydaercs Ha 2 Kypce, 4 ceme-
cTpe.

JucuumninuHa BXOAUT B cocTtaB Oioka 1 «/lucuuminuel (MOAyNn)» U OTHOCUTCS K 6a3o0-
BOW YaCTH.

Jlj11 0OCBOEHUS TUCHUILUIMHBI HEOOXOAUMBI 3HAHUS, YMEHHUS, HABBIKK U / WK OIBIT MpaK-
TUYECKOU ACSITENTFHOCTH, CPOPMUPOBAHHBIC B MPOIIECCE U3YyUEHUS TUCIUIUIMH / TIPAKTUK: «XU-
Musa», «Marematuka», «Teopuss BEpOATHOCTEM M MareMaTU4yecKas CTaTUCTHKa», «Dusukay,
«Teopernueckasi MEXaHUKaY.

3HaHMsl, YMEHUS U HaBBIKU, CHOPMUPOBAHHBIC NIPU W3YUEHUU TUCHUILIMHBI «HXeHep-
Heiii aHanmu3 B CAE-cucremaxy, OynyT BOCTpeOOBaHBI MPU M3YYCHHH MOCIEAYIONINX JIUCIIHII-
JUH: «DNEKTPOTEXHUKA U DJIEKTPOHUKAY.

Hucuunnuna «nxenepusiii ananu3 B CAE-cuctemax» B paMKax BOCHHUTATEIBHOU pa-
00ThI HampaBieHa Ha GOPMUPOBAHUE Y OOYYAIOIIMXCS aKTUBHOM I'pa)kIaHCKON MO3UIUH, yBa-
JKEHHUA K MpaBaM U CBOOOJIaM YEJIOBEKA, 3HAHUSI NMPABOBBIX OCHOB M 3aKOHOB, BOCITUTAHUE UYB-
CTBAa OTBETCTBEHHOCTHU WJIM YMEHHUS apryMEHTHUPOBATh, CAMOCTOSITEIBHO MBICIUThH, PAa3BUBAECT
TBOPYECTBO, MPOPECCHOHATBHBIC YMCHHSI WJIH TBOPYCCKH PAa3BUTON JIMYHOCTH, CHCTEMBI 0CO3-
HAHHBIX 3HAHUI, OTBETCTBEHHOCTH 32 BBIIOJIHEHUE Y4EeOHO-TIPOU3BOICTBEHHBIX 3a/1aHUH U T.1I.

4 O0beM AUCHMILVIMHBI (MOYJIs1) B 3a4€THBIX eUHULAX C YKa3aHHEM KOJIN4eCcTBa
aKaJeMHMYeCKHX YaCOB, BbIICJCHHbIX HA KOHTAKTHYIO pa0doTy 00y4alomuXxcs ¢ npenojaaBa-
TesieM (110 BH/IaM Y4eOHbIX 3aHAATHIT) M HA CAMOCTOATEJIbHYI0 padoTy 00y4yaromuxcs

O61as TpyaoeMKOCTh (00beM) IUCHUILUINHBI cocTaBiseT 3 3.e., 108 akax. gac.
Pacnipenenenne o0beMa TUCHUIIIMHBI (MOYJIsl) TIO BUJAM y4e€OHBIX 3aHSATHUN MPEACTaB-
JIEHO B TabiuIe 2.

Tabmuna 2 — O6beM TUCHUIUIMHBI (MOAYJIS) IO BUJIaM YYEOHBIX 3aHSITHH

O0BeM TUCIUITINHEL Bcero akamemu-
YEeCKHUX YacOB

OO011ast TPYA0EMKOCTh AUCIUIITUHBI 108

KonTakTHas aynuTopHas padoTa o0y4almmxcsi ¢ npemnogasaresaem (1o 32
BU/aM Y4eOHBIX 3aHATHIi), BCEro

B ToM uncie:

3aHATHA JEeKIHMOHHOr0 TUMA (JIEKIMU U WHBbIE y4yeOHbIe 3aHATHA, MPEIy- 0
CMaTpHUBAIOIIME NPEUMYIIECTBEHHYIO Mepeady y4eOHON MHpopMaIuu 1e-
JarOTH4eCKUMHU pabOTHUKAMM)

3aHATHS CEMHHAPCKOI0 THNA (CEMHUHAPBI, IPAKTUYECKUE 3aHATHUS, TPAK- 32
TUKYMBI, TaOOpaTOpHBIE pabOTHI, KOJJIOKBHYMbI U MHBIC aHAJIOTHYHBIC 3a-
HATHS)

CamocTtosiTeibHAasA paboTa 00y4yaromuxcss U KOHTAKTHas padoTa, BKIIO- 76
Yaromasi TPYNIOBBIE KOHCYNbTAIIMU, WHIWBHAYATbHYIO paboTy oO0ydaro-
HIIMXCS C NPENnoJaBaTeNIIMU (B TOM UHCIE WHIAUBUAYAJIbHBIE KOHCYJIbTa-
IIMN); B3aUMOJICHCTBUE B AJICKTPOHHOM MH(POPMAIIMOHHO-00pa30BaTEIbHOM
cpelie By3a




[TpomexyTouHas arTecTanus 00yJaromuxcs — 3aueT ¢ OLEHKOM

5 Coaep:xkaHue TUCHHUILVINHBI (MOYJIs1), CTPYKTYPHPOBAaHHOE 110 TeMaM (pa3aesiam)
€ YKa3aHHEM OTBeJeHHOI0 HA HUX KOJIMYeCTBa aKaJeMHUYeCKHX YaCOB M BUI0B Y4eOHOM

padoTsbI

Tabmuna 3 — CTpykTypa u coiep>KaHue JUCIUILTUHBI (MOTYJIs)

HaumenoBanue pa3nenos, TeM U CO-
Jiep’KaHue MaTtepuana

Bunbl yueOHOI pabOThL, BKIIIOUAsi CAMOCTOSITENIbHYIO
paboty oOyJaronuxcs ¥ TpyJA0€MKOCTh (B Yacax)

KonTakTHas pabora npenoaasarens ¢ 00y-
YaIOIUMHUCS
Jleknuu | CemuHapckue JlaGopaTopHbie
(mpakTuyeckue 3aHATUA
3aHATHUSA)

CPC

Pa3Il€JI 1. OcHoBHEBIE MNPUHIMUILI ITOHATHUA YUCJICHHOI'O MHXXCHCPHOI'O aHaIn3a. MGTOII KOHCY-

HbIX 251eMeHToB (MKD)

Tema 1.1. OcHOBHBIEC IPUHITUIIBI U T10-
HSTHUS MTHKCHEPHOTO aHAIN3A: TPOY-
HOCTb KOHCTPYKILUH, HAIPSYKEHHO-
ne(OpMHUPOBAHHOE COCTOSIHUE, KPUTE-
pun paspyuenus. Mcnonb3oBanue 4uc-
JICHHBIX METOJIOB IIPH MMPOCKTHPOBAHUH
KOHCTPYKIIUH ¥ MAaIlIUH.

Tema 1.2. bazosbie npuHunel KO aHa-
au3a. OcHoBHble marn MKO: naeanu-
3anMsl, JUCKPETU3ALMs, PEILIEHUE CHC-
TeMbl TUu((hepeHIINaTbHBIX YPaBHEHUH.

16

Tema 1.3. UucneHHbII MHKEHEPHBIN
ananu3 B cpeae CAE Siemens NX. ITo-
CTaHOBKa 33ja4u. BbiOop ogHOrO U3 Be-
JTYIIMX TIPOMBIIIICHHBIX pelaTeneii:
Nastran, ANSYS, LS-Dyna, ABAQUS
JUIsl BBIOpaHHOTO THIIA aHAJIN3A.

12

Paznen 2. Uneanu3zanusi reOMETPUYECKON

MOJIEH U

noctpoenue KO cetku

Tema 2.1. Uneanuzanusa MoJenu: ynpo-
HIEHUE T€OMETPHUH, BBIJIETICHUE CEpe-
JUHHBIX HOBerHOCTeﬁ, BBIACJIICHUC TECJI
JUIS1 JIOKQJIBHOTO YIIPABJICHUS KaY€CTBOM
CETKH.

4

Tema 2.2. IToctpoenne KO-ceTku ¢ yue-
TOM CTYIIEHUH B 30HaX HAMOOJBIINX
IpaJAueHTOB. 3aJjaHNe CBOMUCTB U MaTe-
pHaoB, 3aKpPEIJICHUN U Harpy3o0K.
OrneHka KayecTBa CETKH.

Paznen 3. Mertoabl morcka U ONTHMM3ALNN PEHIeHUs. AHAINU3 U 00pabOoTKa pe3yabTaToB

5




Tema 3.1 3anmyck Mozienu Ha pacuer. 6 12
3aBUCHMOCThH BPEMEHH pacdeTa OT
CJIO’KHOCTHU MOJICTH U THIIa aHATN3a.
[ToHsiTHE CXOMMOCTH YHCIEHHOTO Me-
tona. [Torck 1 oNTUMHU3AIMH PELICHHUS.

Tema 3.2. Iloctnporneccunr. JleranbHblit 6 12
BU3YaJIbHBIN M KOJMYCCTBEHHBIN aHAIH3

pe3yJIbTaTOB.

HUTOI'O no gucuuminne 32 76

6 BHeayauTopHasi caMOCTOSITeJIbHASI Pa00Ta 00yYAKOIIMXCS 10 AU CHUILINHE (MOY-
J110)

[Tpu TuTaHUPOBAHUH CAMOCTOSTEIILHOM PabOThI CTYJCHTY PEKOMEHIYETCSI PYKOBOJICTBO-
BaTHCsI CIETYIOIIUM PACTIPEICICHUEM YaCOB Ha CAMOCTOSTEIbHYIO paboTy (Tabmuia 4):

Ta6nuia 4 — PexoMeHtyemoe pacrpe/iesicHue 4acoB Ha CAaMOCTOSITENIbHYIO paboTy

KoMnoHeHTBI caMOCTOSITETbHOI padoThI KosanyecTBo yacoB
M3yueHre TeOPETUYECKUX Pa3/IeNIOB TUCIIUILTHHBI 20
[ToaroToBKa K 3aHATUSIM CEMUHAPCKOTO TUTIA 6
[Toarororka u opopmiieaune PI'P 50

76

7 OueHoYHbIE CPeICTBA IJIf NPOBEACHUS TEKYIIEero KOHTPOJISI M IPOMeKYTOYHOI
arTecTalMy O0YYAOIMXCH M0 AMCHUIIMHE (MOAYJII0)

@DOHJ OLIEHOYHBIX CPEJICTB Ul NMPOBENEHUS TEKYILIErO0 KOHTPOJS yCIIEBAEMOCTH U IIPO-
MEXYTOYHOM arTecTanuu npeacrasieH B [Ipunoxenun 1.

ITonmHBIN KOMIUIEKT KOHTPOJIBHBIX 3a/laHUM WJIM MHBIX MaTepualioB, HEOOXOIUMBIX IS
OLICHUBAHMSI PE3yJIbTAaTOB OOYyUEHHUs MO AMCUUILIMHE (MOJYJII0), MPAKTUKE XpaHUTCS Ha Kaden-
pe-pa3paboTurke B OyMakHOM U 3JIEKTPOHHOM BH/IE.

8 YueOHo-MeTOoaUYecKOe U MH(OPMAITMOHHOE O0ecTeyeHre TUCHMILTUHBI (MO1YJIs1)
8.1 OcHoBHast iuTEeparypa

1. Kocenko, U. U. IlpoektupoBanne u 3D-momenupoBanue B cpemax CATIA VS5,
ANSYS u Dymola 7.3 [Dnekrponnsiii pecypc] : yue6. mocobue / .M. Kocenko, JI.B. Ky3-
HeroBa, A.B. Hukomaes [u nmp.]. — M. : UHOPA-M, 2018. — 183 c. / ZNANIUM.COM :
AIIEKTPOHHO-OMOIMOTEYHas cucTeMa. — Pesxkum nmoctyna: http://www.znanium.com/catalog.php,
OTPaHWYEHHBIN. — 3arj. ¢ 9KpaHa.

2.ManuueB, B. b. Uucnennsle meronasl. JlocroBepHOE M TOYHOE YMCICHHOE pEIICHUE
muddepenn.u anredp.ypaBuenuit B CAE-cucremax CAIIP [DOnextponHslii pecypc]: Yu.moc. /
Manuue B.b., I'mazkoBa B.B., Ky3ssmuna N.A. - M.: HUL] UH®PA-M, 2016. - 152 c. //
ZNANIUM.COM :  »3iexkTpoHHO-OMONMOTeYHass  cucremMa. —  PexuMm  jmocTyma:
http://www.znanium.com/catalog.php, orpannueHHbIi. — 3ari. ¢ 3KpaHa.




3. Bytko, A. O. OcuoBsl monenmupoBanus B CAIIP NX [DnexktponHslit pecypc]: Yueob-
Hoe mocobue / A.O.bytko, B.A.Ilpyaaukos, I'.A.llpipkoB, 2-¢ u3a. - M.: HUL UH®PA-M,
2016. - 199 c. // ZNANIUM.COM : snektpoHHO-OMONIMOTEYHast cucteMa. — Pexxum jocryna:
http://www.znanium.com/catalog.php, orpanu4eHHsbIii. — 3ari1. ¢ S9KpaHa.

8.2 /lonosiHuTE/ILHAS JIUTEPATYPaA

1. bepimunep, D. M. CAIIP koHCTpyKTOpa MalIuHOCTPOUTENS [DIEKTPOHHBIN pecypc] /
O.M. bepmunep, O.B.TapareinoB - M.: ®opym, HUL] MUHDPA-M, 2015. - 288 c. //
ZNANIUM.COM: 3JIEKTPOHHO-OMOIMOTEeUHAs cucrema. — Pexxum JIOCTYyTIA:
http://www.znanium.com/catalog.php, orpaHndeHHBIN. — 3ari. ¢ YKpaHa.

2. Ilpucekun, B. JI. OCHOBBI ME€TO1a KOHEYHBIX JIEMEHTOB B MEXaHUKE J1e(hOpMUPYEMBIX
ten [Onekrponnsit pecype] / IlpucexunB.JI., Pactopryesl.U. - HoBocu6.: HI'TVY, 2010. - 238 c.
/I ZNANIUM.COM : »9JekTpoHHO-OMOnHMOTEeYHass cucTteMa. — Pexxum  jgocrymna:
http://www.znanium.com/catalog.php, orpaHndeHHBIN. — 3ari. ¢ IKpaHa

8.3 MeToauuecKkue YKa3aHus AJd CTYACHTOB 110 OCBOCHUIO TUCIHUIIJINHBI

1. Konerxanos, [I.I'. TIpoektupoBanue u anaim3 B NX: yueoroe nocodue / JI.I'. Ko -
xanoB. Komcomoubck-Ha-Amype: @I'EOY BO «KHAI'TY» , 2016. — 168 c.

8.4 CoBpemennbie npodeccuoHaNbHbIE 0a3bl JaHHBIX U MH(OPMAIMOHHBbIE CIIPa-
BOYHbIE CHCTEMbl, HCIOJb3yeMble NMPHU OCYHIECTBJEHHH 00pPa30BaTeJILHOIO Mpoiecca 1o
AUCHUILINHE

1 DnexrponHo-6ubnuoreunas cucrema ZNANIUM.COM. [lorosop EIT 44 Ne 003/10 36¢

NK3 191272700076927030100100120016311000 ot 17 anpens 2019 .

2 DnektpoHHO-OubmMoTeunas cucrema [PRbooks. JIunensuonnsiii qorosop Ne EI144 No
001/9 na mpemocraBiieHHE IOCTyIa K JJIEKTPOHHO-OMOMMoTeyHou cucteme [PRbooks MK3
191272700076927030100100090016311000 ot 27 mapta 2019r.

3 DnektponHo-omomuoteunas cucrema eLIBRARY.RU. JloroBop Ne EIT 44 Ne 004/13 na
OKa3aHue ycIyr JocTyma K ANEKTPOHHBIM U3JIaHUSM HK3
191272700076927030100100150016311000 ot 15 ampens 2019 r.

8.5 Ilepeuens pecypcoB MHGOPMALMOHHO-TEJEKOMMYHHKALMOHHON cetn «HHTep-
HeT», He00XOAUMBIX /ISl OCBOCHHS M CHMIIIMHBI (MOYJIfA)

1. Benymmit poccuiickuii MHPOPMAIIMOHHBIN pecypc, MOCBSIIEHHBIM aBTOMATHU3aIUN
uHxeHepHoi nesrensHoct, CAIIP: http://isicad.ru
2. XKypuan «CucteMbl aBTOMaTH3UPOBAHHOTO TIPOEKTHPOBaHus»: hitp://sapr-journal.ru/

8.6 JInueH3uoHHOE U CBOOOTHO pacnpocTpaHseMoe MpPorpaMMHoe odecneyeHne, uc-
MoJIb3yeMoe NPHU OCYIIeCTBJICHNH 00Pa30BaTEJIbHOI0 MpoLecca no AUCHUuIINHEe

Tabnuua 5 — [lepeyeHp UCTIONB3yEMOT0 IPOrPAMMHOTO 00eCIeUeHHsI

Hanmenosanme [10 PexkBu3UTHI / yCI0BUS UCTIOIb30BAHUS

Microsoft Imagine Jlunen3uonnelit noroBop A2223 Ne008/65 ot 11.01.2019
Premium

OpenOffice CBoOoHAas TUIIEH3US, YCIOBHS UCTIOIBb30BaHUS IO CCHUIKE:
https://www.openoffice.org/license.html

T-Flex CAD16, 17 becnnatHas Bepcusi. yCIOBHS UCIIOJIB30BAHUSA IO CCBUIKE:



http://sapr-journal.ru/

YHHBepcuTeTCKas http://www.tflexcad.ru/download/t-flex-cad-free/
Bepcus

NX Nastran JInnensus, Installation Number: 1252056 ot 23.12.2010

9 Opralm3aunonﬂo-nenarornqeame yciaoBus

Opranuzanus o0pa3oBaTeIbHOIO MPOLECcCca periaaMeHTupyeTcs y4eOHbIM IIAHOM U pac-
NUCAHNEM Yy4eOHBIX 3aHATHH. SI3bIk 00OyueHHs (TpenojaBaHus) - pycckuid. J[ins Bcex BUIOB ay-
JUTOPHBIX 3aHATUN aKaJeMUYECKUI Yac YCTaHABIMBAETCS MPOJOJDKUTEIBHOCTBIO 45 MUHYT.

[Ipu ¢GopmupoBaHUU CBOECH HMHIMBHUIYaJIbHON 00pa30BaTENbHOW TPACKTOPHH O0ydYaro-
IIMHACS UMEET MPaBO Ha Mepe3aueT COOTBETCTBYIOIUX JUCIMIIIMH U NPO(ECCHOHANBHBIX MOY-
JIei, OCBOSHHBIX B MPOIIECcCe MPEANISCTBYIONIEr0 00ydeHus, KOTOPbIi 0CBOOOXKIaeT 00yyarore-
rocsi OT HEOOXOJMMOCTH UX TOBTOPHOI'O OCBOEHHUS.

9.1 Oo0pa3oBaTe/ibHbIE TEXHOJIOTUH

VY4eOHblIif mpolecc Mpy MpenojiaBaHuy Kypca OCHOBBIBAETCS Ha HCIOJIb30BAaHUM TpPaIdu-
[IUOHHBIX, NTHHOBAIIMOHHBIX W WH(POPMAIIMOHHBIX 00pa30BaTEIbHBIX TEXHOJOTHH. TpaauiinoH-
Hble 00pa3oBaTelIbHbIE TEXHOJIOTUU MPECTABICHBI JEKIUIMUA U CEMHUHAPCKUMU (TPAKTHUYECKH-
MH) 3aHATHSIMU. IHHOBaIMOHHBIE 00pa30BaTEIbHbIC TEXHOJIOTUN UCIIONIB3YIOTCS B BHUJIE IITHPO-
KOTO MIPUMEHEHUS aKTUBHBIX U MHTEPAKTUBHBIX (opM MpoBeaeHus 3auatuil. UndopmanmoHHbie
00pa3oBaTelbHBIC TEXHOJOTUU PEATU3YIOTCS ITyTeM aKTUBHU3AIMH CaMOCTOSTEIHHOU pPabOTHI
CTYJEHTOB B HH(OPMALIMOHHOM 00pa30oBaTeNbHOI cpesie.

9.2 3auaTHd JeKIMOHHOI0 THIIA

JIeKIIMOHHBIN KypC MpeNnoaracT CUCTEMaTU3UPOBAHHOE M3JI0)KEHHUE OCHOBHBIX BOIPO-
COB Y4eOHOT0 IJIaHa.

Ha nepBoii nexuuu ektop 00s3aH NMpeynpeIuTh CTYI€HTOB, IPUMEHUTEIBHO K KAaKOMY
6a3oBoMy yueOHUKY (yueOHUKaM, yueOHBIM TOCOOMSIM) OyIeT MPOUnTaH Kypc.

JIeKIIMOHHBIN KypC JOJDKEH JaBaTh HauOONbLIMK 00beM HMH(pOpMalMu U 0OecrednBaTh
Oosee riry0oKoe MOHMMaHUE Yy4eOHBIX BOIPOCOB MPU 3HAYUTEIHLHO MEHBIIEH 3aTpaTe BPEMEHH,
4yeM 3T0 TpeOyeTrcsi OOJBIIMHCTBY CTYACHTOB Ha CAMOCTOSITENIbHOE U3yUeHHEe MaTepHaa.

9.3 3aHATHA CEMHHAPCKOI0 THIIA

CeMuHaApCKUE 3aHATHS MPECTABIAIOT COOO0H eTaTM3aLHUIO JIEKIIHOHHOTO TEOPETHUECKO-
ro MaTepuasa, IpoBOIATCS B LENAX 3aKPEIJICHNs] Kypca U OXBaThIBAIOT BCE OCHOBHBIE pa3/ieibl.

OcHoBHOH (opMOI1 TpOBeIeHNsI CEMUHAPOB SBJISETCS 00CYyXkIeHne Hanboiee mpooiem-
HBIX U CJIO)KHBIX BOIIPOCOB I10 OTJEIBHBIM T€MaM, a TaKkKe pa3do0p MPUMEPOB U CUTYaIHii B ay-
JUTOPHBIX YCIIOBHAX. B o0s13anno0oCTH OpenoaaBaTeiid BXOAAT: OKa3aHUC MeTOJIquCKOfI oMo
¥ KOHCYJIbTUPOBAHHUE CTYICHTOB 10 COOTBETCTBYIOIUM T€MaM Kypca.

AKTUBHOCTH Ha CEMHUHAPCKUX 3aHATUAX OUCHHUBACTCA IO CIACAYIOIIUM KPUTCPUSAM!

- OTBETHI Ha BOIIPOCHI, MpeAIaraeMble Mpero aBaTeseM;

- y4acCTHE B JUCKYCCUAX;

- BBITMOJIHEHUE NTPOEKTHBIX U UHBIX 33JaHU;

- aCCHCTUPOBAHHE MPEIOIaBATEIIO B TIPOBEICHUH 3aHSATHIA.

OTBeT A0JKeH OBITh apryMEHTHPOBAHHBIM, Pa3BEPHYTHIM, HE OJTHOCIOKHBIM, COJIEPKaATh
CCBIJIKHM Ha UICTOYHHKU.

I[OK.HB.I[BI " ONIIOHHUPOBAHUC AOKJIAAOB MPOBEPAIOT CTCIICHL BJIAJACHHUA TCOPCTUYCCKUM
MaTepualioM, a TaKKe KOPPEKTHOCTh U CTPOTOCTh PACCYKACHUI.




OneHuBaHue 3a/1aHUi, BBIOJIHEHHBIX HA CEMUHAPCKOM 3aHSTHH, BXOJUT B HAKOIUICH-
HYIO OLICHKY.

9.4 CamocrosiTe/ibHasi padoTa 00y4alOUIUXCs M0 JUCHUIIHHE (MOAYJII0)

CamocrosTenbHass paboTa CTYyJEHTOB — 3TO MPOIECC aKTUBHOTIO, lieJeHANpPaBICHHOIO
NPHOOpPETEHUs] CTYJACHTOM HOBBIX 3HAHUH, YMEHUH 03 HEMOCPEICTBEHHOTO Y4YacTHsI Mpernoia-
BaTeJsl, XapaKTEepU3YIOIIMNCA MPEAMETHON HampaBlIEHHOCTHIO, 3(P(EKTUBHBIM KOHTPOJEM U
OLIEHKOI pe3ybTaTOB AEATEILHOCTH 00yUJaromerocs.

Ienu camocToATeNbHON PabOTHI:

- CHCTEeMaTHu3alusl U 3aKpeIIeHUE TOJIYYCHHBIX TEOPETUUECKUX 3HAHUM U MPAKTUUECKUX
YMEHHH CTYJACHTOB;

- yryOJIeHre U PacIIuPEeHUe TEOPETUICCKUX 3HAHUM;

- (poopMuUpOBaHUE YMEHUN HCIIOJIb30BATh HOPMATUBHYIO U CIPABOYHYIO JOKYMEHTAIHUIO,
CIIELUATIBHYIO JTUTEPATYPY;

- pa3BUTHE TO3HABATEIbHBIX CIIOCOOHOCTEN, AaKTUBHOCTH CTYACHTOB, OTBETCTBEHHOCTH U
OpraHU30BaHHOCTH;

- (hopMHpOBaHHE CAMOCTOSTEIILHOCTH MBIIIJICHHS], TBOPYECKOM WHUIIMATHBBI, CIIOCOOHO-
CTEH K CaMOpPa3BUTHUIO, CAMOCOBEPILICHCTBOBAHUIO M CaMOpeaIn3aliy;

- pa3BUTHE UCCIIEOBATEILCKUX YMEHUN U aKaJIeMUYECKUX HABBIKOB.

CamocrosiTenbHas paboTa MOXKET OCYIICCTBISATHCS WHIMBUAYAIBHO WM TPYIIAMU CTY-
JIEHTOB B 3aBUCUMOCTH OT IIeJId, 00BbeMa, YPOBHS CII0)KHOCTH, KOHKPETHOW TEMATHKH.

TexHONMOTHA OpraHU3aIi CAaMOCTOSTEILHON PabOTHI CTYJACHTOB BKJIIOYAET MCIIOJIH30Ba-
HUE HUHPOPMAIIMOHHBIX U MaTePUAIbHO-TEXHUYECKUX PECYPCOB YHUBEPCUTETA.

Kontponb pe3ynbTaTOB BHEAYIUTOPHOM CaMOCTOSITEIBHOM pabOTHI CTYIEHTOB MOMKET
MPOXOJIUTH B MMCbMEHHOM, YCTHOM WIIM CMEIIaHHOM (opme.

CryaeHThl JODKHBI TMOAXOIWTH K CAMOCTOSITEIBLHON paboTe Kak K HauBaXHEHIIEMY
CPEICTBY 3aKpEIUICHUsI U Pa3BUTHUSI TEOPETHUECKUX 3HAHUH, BHIPAOOTKE €IUHCTBA B3IJISJIOB HA
OT/IENIbHBIE BOMPOCHI Kypca, MPUOOPETEHHS ONPEIeTICHHBIX HABBIKOB M MCIIOJIb30BaHUs Tpodec-
CHOHAJILHOU TUTEpaTypHI.

9.5 MeTtoanueckue yKkazaHus JJis1 00y4aromMXxcs M0 OCBOCHUIO M CUMILTUHBI

[Tpu M3ydeHuM AUCHUILTMHBI 00yJarOIUMCs 11e7IeCO00Pa3HO BBIMTOJIHATH CIEAYIOIUE pe-
KOMCHOaIlnu:

1. U3yuenne yueOHOM TUCIUIUIMHBI JOHKHO BECTUCH CUCTEMATHUECKH.

2. Ilocne n3yueHus: Kakoro-iubo pasjena no yueOHUKY UM KOHCIIEKTHBIM MaTepuaiaM
pPEKOMEHIyeTcs 110 MaMsATH BOCIIPOU3BECTH OCHOBHBIE TEPMUHBI, ONPE/IEICHHUS, TOHIATUS pa3fie-
na.

3. Ocoboe BHUMaHUE ClEyeT YACTUTh BHITOJHEHNUIO OTUYETOB MO MPAKTHUYECKUM 3aHITH-
AM 1 UHAVNBUAYAJIbHBIM KOMILJICKCHBIM 3a/JaHHUAM Ha CaAaMOCTOATCIIBHYTO pa60Ty.

4. Bes TemaTuka BOMPOCOB, U3YYaeMbIX CaMOCTOSITENIBHO, 337aeTCsl Ha JICKIHUAX Mperno-
naBatenieM. MM e aroTcs UCTOYHHUKU (B MEPBYIO OYepe/lb BHOBb M3JaHHbBIE B MEPUOJUUYECKON
Hay4HOI uTeparype) Ui 6osee AeTalbHOrO MOHUMAaHUs BOIIPOCOB, 03BYYEHHBIX Ha JIEKIIUU.

[Ipu camocTosATensHON TPOPAOOTKE Kypca 00yUJarOIIHeCs TOKHBL:

- IPOCMATPHUBATh OCHOBHBIE ONPEIeNeHHs U (DaKThI;

- IIOBTOPUTH BaKOHCHCKTHPOBaHHBIfI Ha JICKOUOHHOM 3aHATHMU MaTCpral WU AOIIOJHHUTH
€ro ¢ y4eTOM pEeKOMEH/JOBAHHOW MO JAHHOM TeMe JIUTepaTyphl;

- U3YYUTb PCKOMCHAOBAHHYIO JIUTCPATYPY, COCTABJIATH TE3UChl, aHHOTAIIUN U KOHCIICKTEI
HanOoJiee BaKHBIX MOMEHTOB;

- CaMOCTOATCIIBHO BBIIIOJIHATD 3a/laHUA, aHAJIOTHYHBIC NIpEajIaraCMbIM Ha 3aHATUAX]

- HCTIOJIB30BATh JJIS1 CAMOIIPOBEPKU MaTepUaibl (POHAA OLIEHOYHBIX CPEICTB.



10 Onucanne MaTepHaJbHO-TEXHMYECKOro odecnevyeHusi, He00X0UMOro IS 0CY-
1IEeCTBJIEHUA 00pa30BaTEeJIbLHOI0 Mpolecca Mo AUCHuIInHe (MO1YJII0)

10.1 YueOHo-1a00paTopHOE 000pyA0BaHUE
Ta6mmia 6 — [lepeuens 06opynoBaHus Ja00paTOPUN

AynuTopus HaumenoBanwue ay- | Mcnonszyemoe o0opypoBanue
nuropuu (1aboparo-

pum)
ayn. 429-3, Jlaboparopun [Tepconanbupix DBM (intel Core 15, 8I'b O3V, 1I'b Bu-
ayn. 423-3. CAIIP neo), munieHsnonnoe CAD/CAE-nporpamMmmHoe obecrie-

gyerne (Siemens NX, T-Flex, ANSYS); Mynbrumenuii-
HBIH MPOEKTOP C HHTEPAKTHBHBIM YKPAHOM

[Tpu peanuzauuu qucuurumnbl «MHxenepnas rpadguxka B CAD-cuctemax» Ha 6asze mpo-
(GWIbHON OpraHu3alK UCIOJIb3YETCsl MaTepUaTbHO-TEXHUUECKOE 00ecIIeyeHre, epeunuciieHHOe
B Tabnune 6.1.

Ta6mmma 6.1 — MaTeprallbHO-TEXHUYECKOE 00eCIIeYeHUE TUCITUTUTHHBI

CranmapTHOE WIH CHEIHAIU3HPOBAHHOE 000PYI0BaHUE, Haznauenue o6opynoBaHust
oOecreunBaroIiee BHIOTHEHUE 3aJaHUN

28 Ilepconanbubix 9BM (intel Core 15, 8I'b O3V, 1I'b Bu- | Beimonnenue nabopaTopHbIX U
11€0), MPAaKTUYECKUX padboT

10.2 TexHuueckue ¥ 31eKTPOHHbIE CPeICTBA 00y4eHH

JlaGopaTopHbIe U MPAKTUUECKUE 3aHITHUS.

Jnist 1abopaTOPHBIX M MPAKTHUECKUX 3aHATHN HCIonb3yercs: ayautopus Ne 423-3,429-3,
OCHaIlleHHast 000py/I0BaHHEM, YKa3aHHBIM B Ta0. 6:

CamocrosrenbHas pabora.

[TomerieHus Ui caMOCTOSITEIBHON PabOThl OCHAIIEHBI KOMIIBIOTEPHON TEXHUKOMH C BO3-
MOYKHOCTBIO TIOJKJIIOUEHHS K ceTH «/HTepHeT» W AOCTYNOM K JIEKTPOHHON MH(OPMAIOHHO-
oOpa3oBatenbHOM cpeae KHAI'Y:

- yutaneHeIi 3a1 HTh KHAT'Y;

- KoMIbloTepHbIe Kinacchl (aya Ne 423-3,429-3 xopmyc Ne 3).

11 Hunle cBeaenus

MeToauyecKue PEKOMEHAAMHA 110 oﬁyqe}mm JIMI ¢ OTPAHNYCHHBIMH BO3MOZKHO-
CTAAMH 310POBbA U UHBAJIMAOB

OcBocHHE NUCIUTUIMHBI O0YYAIOIIUMUCS ¢ OTPAaHUYCHHBIMH BO3MOXHOCTSIMHU 3JI0POBBS
MOJKET OBITh OPraHU30BaHO KaK COBMECTHO C APYTUMHU OOYUYAIOIIUMUCS, TaK U B OTAEIBHBIX
rpymmax. [IpenmonaratoTcs crienuaibHbIe YCIOBHS IS TTOYYEHHUS 00pa3oBaHMs 00yJIarOIIMU-
Csl C OTPAaHUYCHHBIMHU BO3MOKHOCTSIMH 3/I0POBBSL.

[Tpodeccopcko-nenarornyeckuii COCTaB 3HAKOMHUTCS C TICHXOJIOTO-(DH3HUOIOTMIeCKUMU
OCOOCHHOCTSIMU OOYYArOIINXCs MHBAIUIOB U JIUIl C OTPAaHUYEHHBIMH BO3MOXXHOCTSIMHU 310DO-
Bbsl, UHIUBUIYAIbHBIMUA TPOTPaMMaMH PEaOMIMTAIIMK WHBATUIOB (Tpu Haimuuwu). [Ipu HEO0O-
XOJIMMOCTU OCYILECTBIISETCS JOTMOTHUTEIbHAS MOAEPKKA MPEnoJaBaHus ThIOTOPaMH, TICHXO-
JIOTaMH, COITMAIbHBIMU paOOTHUKAMH, TIPOIIEIIIIMMH TIOATOTOBKY aCCHCTEHTAMH.




B cooTBeTcTBHM C METOAMYECKHMMHU peKoMeHaanusaMu MunoOpHayku P® (ytB. 8 ampens
2014 r. N AK-44/058H) B Kypce NpeAmnoiaracTcsi UCIOIb30BaTh COIMAIbHO-aKTUBHBIE U ped-
JIEKCHBHBIE METOJIbI 00Y4EHUs, TEXHOJIOTHH COLMOKYIbTYPHOU peaOuiIMTallK C LEIbI0 OKa3a-
HUS TIOMOIIM B YCTAaHOBJICHUH IMOJHOICHHBIX MEXJINYHOCTHBIX OTHOILLIEHUH C APYTUMU CTYCH-
TaMH, CO3JJaHUU KOM(OPTHOTO MCUXOJIOTHYECKOT0 KIMMaTa B cTyneHueckoi rpymnme. [Toabop u
pa3paboTKa y4yeOHbIX MaTepHaIOB MPOU3BOJSATCS C yYETOM IPEAOCTaBICHUS MaTepHalia B pas-
JUYHBIX (hopMax: ayauadbHOW, BU3YaJIbHOW, C WCIOJIB30BAHUEM CIHEIHMATIbHBIX TEXHHUYECKUX
CPEICTB U UHPOPMAIIMOHHBIX CUCTEM.

OcBoenue nucuuiuiHbl gunamMu ¢ OB3 ocyiiecTBiseTcss ¢ MCHOJIb30BAHUEM CPENICTB
o0OydeHus O0IIero M CrenuaibHOro Ha3HaueHus (IepCOHATBHOTO U KOJUIEKTUBHOIO HCIOJIB30-
BaHMs). MarepuaabHO-TEXHHUECKOe OOecrieueHre MperycMaTpruBaeT MPUCIOCOOICHUE ayauTO-
puii kK Hy>kaam i ¢ OB3.

@dopma npoBeACHUS ATTECTALMK IS CTYACHTOB-UHBAJINAOB YCTAaHABIMBAETCS C YUYETOM
WHIUBHUIYAIbHBIX McHX0pu3ndeckux ocooeHHocre. s crynentoB ¢ OB3 npenycmarpuBaet-
cs1 tocTymHas popma MpeIoCTaBICHUS 331aHUi OLICHOYHBIX CPE/ICTB, @ UMEHHO:

- B TEUaTHOW WJIM DIEKTPOHHOH Qopme (Ans IUI ¢ HAPYLIEHUSMU OMOPHO-
JIBUTATEIBLHOTO amnmapara);

- B IIeYaTHOU opMe WK NEKTPOHHOU (popme ¢ yBeIMUEeHHBIM MIPUPTOM U KOHTPACTHO-
CTBIO (7151 JIULL C HAPYLLIEHUSIMU CIIyXa, peUH, 3pEeHuUs);

- METOJIOM UTEHUS aCCUCTEHTOM 33IaHUs BCIYX (IS JIUI C HAPYLICHUSMU 3PCHHUS).

CryneHTaM ¢ MHBAJIMIHOCTBIO YBEIMUYMBAETCS BPEMsI Ha IOJArOTOBKY OTBETOB HA KOH-
TPOJIbHBIE BOMPOCHL. JIJis TakUX CTYIAEHTOB IMpeaycMaTpuBaeTcs AOCTYyMHas Gopma mpeaocTaB-
JICHUS] OTBETOB Ha 3a/1aHusl, a UMEHHO:

- TUCBMEHHO Ha OyMmare win HabOpOM OTBETOB Ha KOMITbIOTEpE (IS JIUIl C HAPYIICHHU -
MU CllyXa, peuHn);

- BEIOOPOM OTBETA M3 BO3ZMOKHBIX BAPUAHTOB C UCIIOJIb30BAHUEM YCIIYT acCUCTeHTa (st
JIMI] C HapYLIEHUSIMU OIIOPHO-JIBUTATEJILHOTO aliapara);

- YCTHO (2711 JINL C HAPYIIEHUSMU 3pEHMSI, OIOPHO-IBUTATEIBHOTO aIllapara).

[Ipu HeoOxomuMoOCTH 17151 00YYAIOIIMXCS ¢ MHBAIMIHOCTHIO MIPOLEAYPA OLIEHUBAHUSI pe-
3yJIbTaTOB O0YyUYEHHSI MOKET MPOBOJAUTHCS B HECKOJIBKO TAIOB.
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[Ipunoxenue 1

P®OH/ ONEHOYHbLIX CPEJACTB

o IMCIOMIIJIMHE

«HnxenepHslii anaau3 B CAE-cucremax»

HaHpaBHeHI/IC IIOATrOTOBKH

- 13.03.01 TennmosHepreTuKa U TEMIOTEX- |
 HHKa :

Hanpasnennocts (mpouiib) 00pa3oBarenbHOM Ipo-  TemIoBbIe SIEKTPHIECKUE CTAHIUN

IrpaMMBI
KBanudukarms BbITyCKHUKA bakanasp
['ox Havasa moAroTOBKHU (TI0 y4eOHOMY IJIaHY) 2020

®opma 00yueHus

Ounas popma

- Texnomnorust 00yueHust

TpaguunonHas

Bun npomexxyrodyHoi arrecra-
107071

ObecneunBaroliee moapasaesieHue

3aueT ¢ OLEHKON Kadenpa «Cuctembl aBTOMaTH3MPOBAHHOTO IPOEKTHPOBa-

HUS»




1 IlepeyeHb NIIAHUPYEMBIX Pe3yJIbTATOB 00y4eHHUs 10 JUCHMILIMHE (MOLYJII0), CO-
OTHECEHHBbIX ¢ MHAMKATOPAMM JOCTHKEHUS] KOMIIeTeHI UM

Tabmuua 1 — KomnereHy 1 HHIUKATOPBI UX JTOCTUKECHUS

Ko u HanMeHOBaHNE KOMIIETEH-
U

I/IHI[I/IKaTOpBI JOCTHIXCHUA

[Tnanupyemble pe3yiabTaThl
0o0y4deHUs IO TUCITUTLINHE

Ob6memnpodeccnoHanbHbIC

OIIK-2 Cniocob6eH npuMeHsTh
COOTBETCTBYIOLINH (pr3HKO-
MaTeMaTUYECKUH anmnapar, METO-
JIbl aHAJIM3a U MOJEIIMPOBAHUS,
TEOPETUUECKOI0 U IKCIIEPUMEH-
TaJIbHOI'O UCCIICTOBAHMUS IIPU
penieHnn mpodecCHOHATBLHBIX
3a1au

OIIK-2.1 3Haet TeopeTuue-
CKHE OCHOBBI €CTECTBEHHOHA-
VUHBIX U OOIICHHKEHEPHBIX
JTUCIUTLIAH

OIIK-2.2 YMmeeT NpUMEHSITh
METO/Ibl aHAIM3a U MOJEIHU-
POBaHHSI, TCOPETUICCKOTO U
HKCIIEPUMEHTAJILHOTO HCCIIe-
JIOBAHWSI TIPU PEIICHUH TTPO-
deccroHanbHBIX 33124
OIIK-2.3 Bnajeet HaBbIKaMu
TEOPETUUECKOI0 U IKCIEPH-
MEHTAJIBHOTO UCCIICIOBAHUS

3HaTh BUIBl WHKECHEPHOTO
aHanm3a, (HYHKIMOHAILHBIC
BO3MOYKHOCTH M Kiaccudpu-
KallMI0 CUCTEM JUIs pacyera
M UHXEHEPHOrO0 aHalIn3a
CAE.

YMmeHue BbIOMpaTh COOT-
BerctByromuii knacc CAE-
CHCTEMBI JJIsl pEIleHHs 3a-
JaH-HOW 3aJaud, BBIIOJ-
HSATH TIOCTAHOBKY 3aJlaud
aHajM3a, pacyer M MocToo-
paboTKy pe3yJbTaTOB.
Bnanenne HaBbIKaMu BBI-
O0opa Meroma pemieHus B
cpeae CAE.

Tabmuna 2 — [NacopT GoH/1a OIIEHOYHBIX CPEIICTB

KonTtpoaunpyembie ®opmupyemass | HaumenoBanue IToxasaTenu OueHKH
pasaeJsl (TeMbl) IMC- | KOMIIETEHUHS OLICHOYHOI'0
U ILTHHBI cpeacrsa
OCHOBHbBIE TNPUHIMIBI U OIlIK-2 PT'P JleMoHCTpHpyeT 3HaHUE BUJOB U

MTOHSTHUS YUCIICHHOTO
WH)XCHEPHOTO aHaJIn3a.
MeTon KOHEYHBIX  dJie-
MEHTOB.

Wneanuzamust reomeTpu-
YECKOW MOAEeNd U TIo-
crpoenne K3 ceTku.
Mertonpl moucka M OINTH-
MU3alUU pelieHus. AHa-
U3 1 00paboTKa pe3yib-
TaToB

MCTOJUK YHUCJICHHOI'O0 MHXKXCHEP-
HOT'O aHaJh3a.

VMeHHe BBIOMpAaTh COOTBETCT-
Byromuii kmace CAD/CAE cuc-
TeMBbl JUIsl TIOCTABJICHHOW 3aja-
9y,

JlemoHCTpUpyeT TOTOBHOCTh
BBITIOJTHSTH pacdeTHo-
AKCIIEPUMEHTAIBHEIE PAa0OTHI C
HCIIOJTH30BAHUEM BBICOKO-
MIPOU3BOAUTEIHHBIX BBI-
YUCJIUTENbHBIX CUCTEM.

JemoHCTpHpYeT  CHOCOOHOCTB

BBITOJTHATH TIOCTAHOBKY 3aJ[auH.
Bnanenve HaBbikamMu —BBIOOpA
Metojia pemeHusd B cpeae CAE.

2 MeToauveckne MaTepHuaJibl, ONpeae/siioMe NpoueIypbl OHeHUBAHUS 3HAHMI,
YMeHUi1, HABBIKOB U (MJIM) ONBITA AeSITeJIbHOCTH, XapaKTepu3yolme npouecc popmupo-

BaHHUS KOMIIETEeHIMIA
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Meroauueckue MaTtepuaisl, ONPEACIIAONIUe MPOLEeAyPbl OLICHUBAHUSA 3HAHUM, YMECHUH,
HaBBIKOB U (WJIM) OMBITA AEATEIBHOCTH, IPEJCTABICHBI B BUJIE TEXHOJOTUYECKON KapThl AUCIHU-

TUTHHEI (Tabnuma 3).

Tabymia 3 — TexHosiornueckas Kapra

HaunmenoBanue
OLICHOYHOI'0
cpeacrsa

Cpokn BbI-
MOJTHEHHU S

HIkana ounenu-
BaHHA

Kpurepuu ouennBanus

4 cemecTp

IIpome:kyTounasi arrecrauus B popme «3auer ¢ OLEHKOW

PI'P

B Teuenuu
cemecTtpa

MakcuMansHO
BO3MOKHAas
cymma 100 Gan-
JIOB

100 6an10B — CTYICHT NMPABUIBLHO BhI-
noJIHWA 3a1anue. [lokazan oTinyHbie
BJIAJICHUSl HABbIKAMU IIPUMEHEHHUSI I10-
Jy4YEHHBIX 3HAaHUU M YMEHUH IIpH
peleHuu TpohecCHOHAIBHBIX 3a/1a4y B
paMKax YCBOEHHOI'O Y4eOHOIo mate-
puaina.

80 6ayIJIOB — CTYAACHT BBIMOJIHUI 3a]1a-
HUE C HEOOJIBIIMMU HETOYHOCTSAMHU.
[Tokazan xopoine BIaAeHUs HAaBbIKA-
MU TPUMEHEHUS MOJIYYEHHBIX 3HAHUI
Y YMEHUH Npu peuieHuu npodeccuo-
HaJbHBIX 33Jlad B paMKaX YCBOEHHOI'O
yueOHOro Marepuarna.

55 GaioB — CTyJIEHT BBIIOJIHUI 3a]a-
HUE C CYIIECTBEHHBIMH HETOUHOCTSIMH.
[loka3zan yaoBIETBOPUTENBHOE BIaje-
HUE€ HaBBIKAMM IIPUMEHEHHUS M1OJTyYEH-
HbIX 3HAaHUN U YMEHUM IIPU PEILIECHUU
npo¢eCCHOHANBHBIX 3a7a4 B paMKax
YCBOEHHOT'0 y4eOHOro Marepuaa.

HUTOIO:

0 0amoB

Kpurtepuu onieHKH pe3yJIbTaTOB 00y4eHHs M0 JUCHUILINHE:

0 — 64 % oT MakcUMalbHO BO3MOKHOM CyMMBbI 0aJIJIOB — «HEYIOBJIETBOPUTEIHLHO» (HEIOCTa-
TOYHBIN YPOBEHB JUISI TPOMEKYTOUHOM aTTECTAIIMH 1O JUCIUILINHE);

65 — 74 % 0T MaKCMMaJIbHO BO3MOXHON CyMMBbI OaJIJIOB — «yJJOBJIETBOPUTEIBHOY (TOPOTOBBII
(MMHMMAJIBHBIN) YPOBEHbD);
75 — 84 % 0T MaKCHMMaJIbHO BO3MOXHON CYMMBbI OQJIJIOB — «XOPOIIO0» (CpeTHUI YPOBEHB);

85 — 100 % oT MakcHMaJIbHO BO3MOKHOW CYMMBI 0AJUTOB — «OTIUYHOY (BBICOKHIA (MaKCHMaITh-

HBII) YPOBEHB)




Tunosble 3aaHus AJ15 TEKyHI€ro KOHTpoJs

BOHpOCbI JJId KOJVIOKBHYMa

Bomnpoc 1. OnHoMepHbIE KOHEYHBIE 3JIEMEHTHI

Bonpoc 2. /[ByMepHbIe KOHEUHBIE 3JIEMEHTHI
Bonpoc 3. TpexmMepHble KOHEUHBIE JIEMEHTHI
Bonpoc 4. CTpykTypa pacuera B Siemens NX
Bonpoc 5. ctopus Bo3nukHOBeHre MKD
Bonpoc 6. CHCTEMbI HTH)XEHEPHOT'O aHAJIN3a

Bonpoc 7. Oco6ennoctu HacTpoiku pematens NASTRAN

Tect «Yuciaennnsie meroasl anaiausa B CAE cpene Siemens NX»

Bonpoc 1. /Ins npoBeneHuss WHX)EHEpHBIX pacueToB B Moayne NX Pacmmpennas cumymnsius
UCTIOJTB3YETCS

1) MeTo KOHEYHBIX Pa3HOCTEH.

2) MeTOJ1 KOHEUHBIX JIEMEHTOB.

3) MeTO/1 KOHEUHBIX 00BEMOB.

Bonpoc 2. Monyns NX PacmmpenHast cCUMYJISIIESL OTHOCUTCS K
1) CAD
2) CAE
3) CAM
4) PDM

Bonpoc 3. Pacnionoxute mo mOpsaKy OCHOBHBIE IIArd BBIMOJIHEHHS] WHKEHEPHOTO aHaiMu3a C
IIOMOIIBIO METOAa KOHCYHBIX 3JICMCHTOB.

1) UneanuzupoBaHHas MOJIETh

2) CAD mognens

3) Pemenue

4) CerouHasi MOJIETh

Bonpoc 4. Kakue BU/IbI HHXXEHEPHOTI'O aHaJIN3a BO3MOXKHO MpoBoAUTh B Moaysie NX Pacumpen-
Hasi CUMYJISIIHSL.

1) Pacuersl Ha mPOYHOCTH

2) Pacuets! TemioMacconepeHoca

3) KunemaTuueckue pacueTsl

4) lnHaMHYEeCcKHE pacueThl

5) PacueTsl TeueHus JKUIKOCTEH 1 Ta30B

6) Pacuer sxoHOMIUECKOH AP PEKTUBHOCTH

7) byxyuer

Bonpoc 5. [lepeuncnure ocHoBHBIE pematenu Moaynst NX Paciuupennas cumynsus.
1) NX Nastran
2) MSC Nastran
3) ANSYS
4) LS-Dyna
5) ABAQUS
6) Microsoft SQL
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7) BDE Engine

Bonpoc 6. Pacnionoxute Mo mOpsIKy STarbl CO3AaHUs PACYETHON MOJICIH.
1) Co3nganue pacueTHO MoIeTH
2) Coznanue KD monenu
3) UncneHHoe pelieHne 3a1auu
4) Co3nanue uaeanu3upoBaHHON reOMETPUUECKON MOJIEIH
5) AHanu3 MOJIy4YeHHBIX PE3YIhTaTOB

Bomnpoc 7. PacniosioxuTe 1o nopsiaKy Ballld I€UCTBUS IPU IPOBEIACHUH PACUYETOB.
1) Coznmanue pacueTHoi Moaenu (sim-daiin)
2) Co3nganue uacalu3upPOBaHHON reoMeTpuueckoi moaenu u K3 moxenu
3) 3ajganue orpaHMYCHMIA U Harpy30K (sim -¢aiin)
4) AHan3 OJIYYCHHBIX PE3yJbTaTOB
5) YnpoliueHue naeaan3upoBaHHON Moaenu
6) Coznanue cetku KD (fem-daiin)
7) 3apanue marepuanoB aia KO moaenu (fem-daiin)
8) Ilepexon B Mmoaynb PacmiupenHast cuMynsnus
9) YUucneHnHoe pelieHue 3a1auu

Bonpoc 8. [Ipenmy1iecTBOM CTpYKTYpUPOBAaHHOM pacueTHOM MOJEIU SIBISIETCS.
1) U3menenus B uieaau3upoBaHHON MOJIENIM HE TPUBOAAIT K u3MeHeHusM B CAD
MOJICIIH.
2) 3meHeHus B uaeaIM3upOBaHHON Mojeln oTpakaroTcs B CAD momeny.

Bomnpoc 9. [IpenmyiiecTBOM CTPYKTYpPUPOBAHHOM paCUE€THON MOJIETH SIBIISECTCA.
1) MoxHo co3naBaTh HeckobKO ¢aitiioB FEM 11t ogHol neranu.
2) Kaxxnoii geranu cooTBeTcTBYET 0uH daitn FEM.

Bonpoc 10. [IpeumyiecTBoM CTpyKTYpUPOBaHHOW PACUETHONW MOJEIH SIBIISIETCA.
1) Bo3aM0OXHOCTB C0O3/1aBaTh HECKOJIBKO PEIIEHUH B OTHOM (haiisie CUMYIISIITUY.
2) B xaxxioM ¢aityie CUMYJISLUYU CYILECTBYET €IUHCTBEHHOE PELICHHUE.

Bonpoc 11. [ nneanusanuy reoOMETpUHA UCTIONB3YIOT
1) xomanab! nanenu CHHXPOHHOTO MOJIETTUPOBAHUS
2) koMaH/Ibl UeaIn3aluu NaHenu PaciimpenHast cuMynsnus
3) xoMaHp1 MosienupoBaHus

Bonpoc 12. PacueTHble CETKH MOTYT OBITh CO3/aHBI
1) B ucxoaHoi Moenu
2) B fem-caiine
3) B sim-(aiine

Bonpoc 13. Jns pacdera 00beMHBIX T€JT 0OBIYHO MPUMEHSIOT
1) OD cetky
2) 1D cetky
3) 2D cetky
4) 3D cetky

Bomnpoc 14. Jlyis yero 3a1aroT Matepruall paCi€THOM MOJIETH.
1) J1nst BBeieHHs B pacyeT (PU3NYECKUX CBOMCTB MaTepHaa.
2) st pacueTa Macchl MOJIEIH.
3) Jlns BHeceHus nHGOpMAaLUU B CrIEHU(PUKAIHIO.



Bonpoc 15. [lepeuncaute TUIIBI HATPY3KH.
1) Cuna
2) MomenTt
3) MaBieHue
4) Cuna TspKEeCTH
5) Kpytsmuit MOMeHT
6) Bec
7) BeicoTa

Bomnpoc 16. [Tepeunciaure TUIBI OrpaHUYCHUN.
1) 3anenxa
2) IIpocToe onupanue
3) PonnkoBoe 3akpenuieHue
4) LImMHIApUYIECKUN IIapHUD
5) Ymop
6) Oukcarus

Bonpoc 17. IIpocMOTp pe3ysibTaTOB PELICHUs OCYILECTBIISETCS BHIOOPOM COOTBETCTBYIOILEIO
pelieHus B

1) HaBurarope nocrnpoueccopa

2) HaBurarope perienuit

3) HaBurarope ot4eToB
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IIpumepsl 3aganuii AJ1s1 pacueTHO-Tpadguueckoi padoTbl

[To uHIMBUAYaTbHOMY BapuaHTy 3afaHus B cpeae NX:

1. Co3matb 3D Mozeib 3arOTOBKHU.

2. Co3nats 3D cO0poUHYIO0 MOJIETH CTAHOYHOTO MPUCTIOCOOICHUS.

3. Pabouee nBmwxeHue u cOopka-pa3zdopka MpPUCIOCOOICHHUS;

3.1. CMogenupoBaTh COOPKY-pa3z00pKy MPUCTIOCOOICHHUST,;

3.2. CMoaenupoBaTh JBUKEHHUE 3aKPETUICHUS-PACKPEIUICHHS 3aTOTOBKH.

4. BBINOJIHUTH CTATUYECKUH aHAIM3 MPHUCIOCOOJIEHHUS] HAa MPOYHOCTh IPH
BBINIOJTHEHUH CTAHOYHOM ONepaluy;

4.1. Co3natb naeau3upoOBaHHYIO MOJEIb (IIPUCIIOCOOJIEHUS U 3aTOTOBKN);
4.2. Co3aarb CETOYHYIO MOJEIb (CETOYHBIE MOJEIH JeTallel IpUcrocoodie-
HUS U 3aTOTOBKH, COEIMHEHNUS CETOYHBIX MOJIENIEH, MaTepUabl);

4.3. Co3natb pacueTHYI0 MOJEINb (HauyajabHble U TPAaHUYHBIE YCIOBUSA);

4.4. BeinmosnHUATH pacyeT (rpa@uk CXOIUMOCTH);

4.5. BbINIONHUTH aHANU3 pe3yjbTaTa pacuera (BU3yaJu3UpOBATh HaIpsikKe-
HUS U IEPEMEIICHMS )

PucyHok 2 - MOMEHT JIBUKEHUS 3aKPEIICHUSI-PACKPEIIIEHUS 3aTOTOBKHU.
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Pucynok 3 — CerouHas MOZIENb C 3aKPEIVIEHUEM U HarpyKEHHUEM.

‘assembly23_sim2 - Solution 1 Pesynitar #ssembly23 sim2 - Soluton 1 Peaynbrar

Subcase - Static Loads 1, Cratuveckwit war 1 Subcase - Static Loads 1. Cravweciai war 1
HanpmksHue - Mo anemenTam, Mo Miuaecy Nepevewse - Mo yanam, Benmia

Mu* 0.000, Make. * 6177, Eguruun = HiumA2(MNa) Mun. 2 0. Mawe. - 0.011142, Epssauns =
Aedopuauus : Nepemeusene - Mo yanam Benuunya Aedopmain : Nepomeienme - Mo yanam Soy

l 0.011142
. [ 0.0102135
MaXImum 0.00928498
OnemeHT 9635 R
6.1769 Himm*2(MIMa) e P
000649948 Y3en 39306
i 0.00557098 4 0.011142 mm

0.00464249
0.00371399
0.00278549
0.00165699

0.00092849;

o |

-
Eadrus = v

Himma"2(MMa)

Pucynok 4 — Pe3ynbrarel pacuera

Teopernyeckune BONpPOCHI
OJIHOMepHBIC KOHCYHBIC 3JICMECHTHI

JIByMepHbBIE KOHEUHBIE DJIEMEHTHI

TpexMepHbIe KOHEUHBIE JIEMEHTHI

Crpykrypa pacueta B Siemens NX
Oco6ennoctu HacTporiku pematenst NASTRAN
Oco6eHHOCTH pacyeTa TPEXMEPHBIX 00BEKTOB
DH3MYECKUE OCHOBBI aHAJIN3a KOHCTPYKIUHN

VYpaBuenus MKD i pa3nuyHbIX BUJOB aHAJIN3a

© 00 N o gk~ wDbdPRE

O1leHKa TOYHOCTH YHUCIEHHOIO METOAa

10. OcHoBHBIE 3Tallbl aHATN3a CJI0KHBIX KOHCTPYKLIUN
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11. Ouenka kayecTBa KOHEUHO-DJIEMEHTHOMN CETKHU

12. OcobeHHOCTH 3a/1aHKsI HATPY30K

13. OcoGenHocTH 3a7aHMsI 3aKPETIICHUI

14. PacuetHble BO3MOKHOCTH Siemens NX

15. Uneanusaiusg Moieaun

16. DxBUBaJICHTHBIE HANIPSDKCHI S, HHTCHCHBHOCTH HAMPSHKEHUH.

Konnentparops! HanpsKeHUH



