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1 OOuue moJI0KeHus

Pabouas nporpamma aucuuruinasl « MHxenepusiid ananu3 B CAE-cuctemax» cocraBieHa
B COOTBETCTBHUM C TpeOOBaHUAMM (heepalbHOrO IoCyJapCTBEHHOIO 00pa30BaTeIbHOIO
CTaHAapTa, YTBEPKJIECHHOIro Mpuka3oM MunucrepcTBa oOpa3oBanus U Hayku Poccuiickoit de-
nepauuu Ne 81 ot 05.02.2018, u ocHOBHOM NpodeccnoHanbHOM 00pa3oBaTeIbHON MPOrPaMMBbI
noaroroBku «Camonérocrpoenue» no HanpasiaeHuto 24.03.04 "Asuactpoenue".

3ama4n ObecneyuTh MOATOTOBKY CTY/AEHTOB B COOTBETCTBHH C COBPEMEHHBIMH U Tie-

AUCIMILTNHEL PCIEKTUBHBIMH MMOTPEOHOCTSAMH TMOAPA3ACIICHUA aBHAIIMOHHBIX MPEITPHUITHI
B 007acTH TNPHMEHEHHS COBPEMEHHBIX aBTOMATH3MPOBAHHBIX CpPEICTB
KOHCTPYKTOPCKO-TEXHOJIOTUYECKOM MOATOTOBKM IMPOU3BOACTBA 32 CYET
00yuYeHHsI TEOPETUYECKHM OCHOBaM U ()OPMHUPOBAHHUSL YMEHUH U HABBIKOB.

OcHoBHbIE — OCHOBHBIE IPUHIIMIBI TOHATUS YUCIEHHOTO HHKEHEPHOTO aHanu3a. Meron

paszienbl / TeMBL | goHedHBIX 3JICMCHTOB;

JUCHUTUTUHBI

— IlocraHoBKa 3aa4u: TUIBI AHAJIN3A, TPAHUYHBIE U HAYaJIbHbIC YCIOBUS, Xa-
PaKTEPUCTUKU MAaTEpPUAJIOB;

— Uneanu3zanusi reOMETPUYECKON MOJIETN U MTOCTPOEHUE KOHEYHO-JIEMEHT-
HOM CEeTKH;

— MeTozpl TOMCKa M ONTHUMHU3ALMH PEIICHUS;
— AHaju3 1 00paboTKa Pe3yJIbTaTOB.

2 IlepeyeHb INIAHUPYEMBIX Pe3y/JIbTATOB 00y4YeHHS MO AUCHUILIHHE (MOAYJII0),
COOTHECEeHHBIX C MHANKATOPAMH JOCTH/KEHUS] KOMIIeTeHIIU

[Ipouecc uzyuenus nucuumuiniel «Hxenepusiil ananusz B CAE-cucremax» HampasiieH
Ha (opmupoBanue ciemyroumx komnereHuuit B coorserctBur ¢ ®I'OC BO u ocHOBHOI 00pa-

30BaTeNIbHOM TIporpammoit (Tabnuma 1):

Tabnuna 1 — KoMnereHIuy 1 HHAUKATOPHI MX JTOCTHXKCHHS

Kox u HaumenoBsanue
KOMIIETCHIINU

I/IH)II/IKaTOpBI JOCTHIXXCHUA

[Imanupyemslie pe3ynbTaThl
00yuyeHHs 110 TUCLUIUIMHE

O6menpodeccuoHanbHbIC

OIIK-2 CnocobeH uc-
MOJIb30BaTh COBpE-
MEHHbIe HH(pOpMaIH-
OHHBIE TEXHOJIOTHU
JUISL PEIIeHUS THIIO-
BBIX 3a/1a4 I10 MPOEK-
TUPOBAHUIO, KOHCT-
PYUPOBAHHIO U TIPO-
U3BOJICTBY OOBEKTOB
npo¢eCCHOHATBHON
TSI TeNLHOCTU

OIIK-2.1.3HaeT coBpeMeHHbIE
MH(GOPMAIIMOHHBIE TEXHOJIOTUU
JUTS PEIICHHUS] TUTIOBBIX 3a/1a4
poeCCHOHATTLHOM ACSTEIBHO-
CTH.

OIIK-2.2.YmeeT npuMeHsTh
WHCTPYMEHTapUil HHPOPMAIHOH-
HBIX TEXHOJIOTUM JJIsl peIIeHUS
3aJa4 B COOTBETCTBYIOILIMX O0JIa-
CTSIX.

OIIK-2.3.Bnaseet HaBbIKaMU UC-
MOJIb30BaHUs HH(POPMALIMOHHBIX
TEXHOJIOTHH JJIsl pEIICHUS TUTIO-
BBIX 3a]1a4 MMpodeccroHaNIbHbBIX
JIeSITeIbHOCTH.

3HaTh BHJIbl MH)KEHEPHOTO aHa-
nu3a, QyHKIHMOHATBHBIE
BO3MOXHOCTH U KJ1accu(uKa-
IIUIO CHCTEM JUTSI pacyeTa u
nHxeHepHoro ananusa CAE.
YMeHne BHIOUpaTh COOTBET-
ctBytomuit kinacc CAE-
CHCTEMBI JJIsl pEIICHUS 3a/1aH-
HOM 3a71ay¥l, BBIMOJIHATH 1O~
CTaHOBKY 3aJlaudl aHaJIu3a,
pacueT U HocToOpaboTKy
pe3yIbTaTOB.

Bnanenue HaBbikamu BbIOOpa
metoa pemenus B cpeae CAE.




3  MecTo IMCHUILINHBI (MOYJIsI) B CTPYKTYpe 00pa3oBaTeIbHOM NPOrpaMMbl

Juctunnnna «nxenepusiii ananu3 B CAE-cucremax» nsyuaercs Ha 2 kypce(ax) B 4
ceMectpe(ax).

JucruruinHa BXOJUT B cocTaB Oyoka 1 «JluctumimHel (MOIYJIN)» U OTHOCUTCS K 0051 -
3aTEJIbHOM YacTH.

Jl1s ocBOEHMSI TUCIUIUIMHBI HEOOXOIMMBbI 3HaHUSI, YMEHUS, HABBIKK C(DOPMUPOBAHHBIE B
nporecce U3ydyeHHs TUCUMIUIMH / MpakTuk: «HpopmannonHbele TexHonorun», «Hadeprarens-
Has TeoMeTpus M uHkeHepHas rpaduka B CAD-cucremax», «CpencTBa aBTOMaTH3UPOBAHHBIX
BBIUYHCIICHUI», « OCHOBBI aBTOMaTHU3UPOBAHHOTO IPOEKTUPOBAHUS.
3HaHUs, YMEHMSI U HaBBIKH, COOPMUPOBAHHBIE NIPU U3YUEHUH AUCUMILINHBI « H)KEeHEepHBIH
ananu3 B CAE-cuctemax», 0yyT BOCTpeOOBaHbI IPU U3yUYEHUH MOCIETYOMUX JUCIUIUINH
«Teopusa mexanu3smoB 1 Mane», « CAIIP TeXHOIOTHYECKUX MPOLECCOBY, «AAUTUBHBIE TEX-
Hosnoruny», « CALS-TexHomorum.

4  OO0beM TUCHHUILUIUHBI (MOYJISA) B 3a4€THBIX €IMHUIIAX C YKA3AaHUEM KOJIMYeCTBA
aKaJleMH4YeCKHX YaCOB, BbIIeJIEHHbIX HA KOHTAKTHYIO padoTy 00y4arommuxcs ¢
npenojaanBartesieM (1Mo BUAaM y4eOHbIX 3aHSATHIT) 1 HA CAMOCTOSITEJILHYIO padoTy
o0yuarwuuxcs

OO6m1as Tpya0€MKOCTh (00BEM) NTUCIMILIMHEI cocTaBisieT 3 3.€., 108 akaz. dac.
Pacnipenenenue o0beMa JUCIUILTUHBI (MOJTYJIS) TI0 BHJIAaM YY€OHBIX 3aHSATHH MPEICTaB-

JIeHO B Tabimie 2.

Tabnuma 2 — O6beM TUCIUMIUTHHBL (MOJYJIs1) 1O BUJAM yUeOHBIX 3aHATHH

Bcero akagemu-

O0beM TUCHUTLINHBI
YeCKHX 4aC0B

OO01w1ast TpPyA0EMKOCTh AUCLUIITUHBI 108

KonTakTHasi aynuTopHasi paboTa o0y4yaromuxcs ¢ npenojaaBareiemM

N 16
(1m0 BUaM yueOHBIX 3aHATHII), BCEro

B ToM umcie:

3aHATHSA JIEKIIMOHHOTO THNA (JIEKITUHM U WHBIE YYeOHBIC 3aHSTHUS, TIPEIY-
CMaTpHBAIOLIUE TPEUMYIIECTBEHHYIO Nepeaady yueOHoi nHpopMariu
MeJarOTHYECKUMU PaOOTHUKAMMU )

3aHATHS CEMUHAPCKOr0 THNA (CEMUHAPbI, TPAKTUUECKUE 3aHATHS, TTPAK-
TUKYMBI, J1a00paToOpHbIe PabOThI, KOJJIOKBUYMbI M MHBIE AaHAJIOTUYHBIE 3a- 16
HSTHS)

CamocTosiTesibHAsi padoTa 00y4alOIIMXCS U KOHTAKTHas padoTra,
BKJIIOUAOLIAs TPYNIIOBbIE KOHCYJIbTAlUN, MHIUBUAYaIbHYIO paboTy
oOyuJaroluxcs ¢ mpernoaaBaTensiMu (B TOM YKCIIe UHIUBUIYaIbHbIE
KOHCYJIBTAIINH ); B3aUMOJICHCTBHUE B 3JICKTPOHHOM MH()OPMAIIMOHHO-
o0pa3oBaTenbHOM cpesie By3a
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5 CopepxaHue JMCHUIIMHBI (MOAYJIfA), CTPYKTYPHPOBaHHOE 110 TeMaM
(pa3zaenaM) ¢ yKazaHHeM OTBEICHHOI0 Ha HUX KOJIMYeCTBA aKaJeMH4eCKHX
YacoB U BHJ0B y4eOHOH padoThl

Tabnuua 3 — CTpykTypa U cofep>kaHue TUCIUTITUHBI (MOTYJIs)

Bunel yueOHoI paboThl, BKITIOYasi cCaMo-
CTOSITENIbHYIO paboTy 00y4aroLINXCs U
TPYJOEMKOCTb (B Hacax)

KonTakTHas pabora
MPEno1aBaTelis ¢ 00yJaromuMu-
HaunmenoBanue pazaenoB, TEM U COJCpPKAHUE ox
MatepHana Jlexiuu | Cemunap- | JlaGopa- CPC
CKHe TOpPHBIE
(mpakTH- | 3aHATHS
YyecKue 3a-
HSATHSA)

Pa3znen 1. OcHOBHBbIE IPUHIHUIBI IOHATHS YHCJIEHHOT0 MH:KEHEPHOT0 aHaan3a. Meron
KOHEeYHbIX 2j1eMeHToB (MKD).

Tema 1.1. OcHOBHBIE IPUHIUIIBI U TIOHATHUS
MH)KEHEPHOT'0 aHaJln3a: IPOYHOCTh
KOHCTPYKLUH, HAIPSHKEHHO-1e()OPMUPOBAHHOE

COCTOSIHHE, KpUTEPHUH pa3pyiieHus. Vcmonb3o- 20
BAaHME YMCJICHHBIX METO/OB MPU MPOCKTUPOBA-

HUW KOHCTPYKIIMW W MaITuH.

Tema 1.2. bazoBbie npuniunsl KO ananusa.

OcHosnble maru MKD: naeanuzanus, TUcKpe- 2

TU3aIMsI, peleHne cucteMbl auddepennmans-
HBIX YpaBHEHHUM.

Tema 1.3. UucneHHbIN MHKEHEPHBI aHaIU3 B
cpene CAE Siemens NX. IloctanoBka 3agauu.
Br160p 0HOTrO M3 BEyIIUX MPOMBIIIIIEHHBIX 2 10
pemarenei: Nastran, ANSYS, LS-Dyna,

ABAQUS s BBIOpaHHOTO THIIA aHAJIH3A.

Pazpnen 2. Uneanuzanus reoMmerpudeckoi mojaesau u nocrpoenue K9 cerku

Tema 2.2. Uneanuzanus MOJIeNU: YIPOIIEHUE
T€OMETPHUH, BBIJICIICHUE CEPEUHHBIX TOBEPXHO-

CTEH, IeTIeHNe TEJ NSl JIOKAJIBHOTO YITPaBICHUS 2 10
KayeCTBOM CETKH.

Tema 2.3. IToctpoenue KO-cetku ¢ yueTom cry-

IICHUI B 30HAX HaWOOJBIINX TPAJUCHTOB. 3a1a- 6 10

HUE CBOMCTB M MaTEPHUAJIOB, 3aKPEIUICHUN U
Harpy3ok. OleHKa KauecTBa CETKHU.

Paznen 3. MeToabl MOMCKA U ONTUMH3ANUM PellleHUus1. AHAJIU3 U 00padoTKa pe3ybTaTOB

Tema 3.1 3amyck Mozenu Ha pacueT. 3aBu-
CHUMOCTb BPEMEHH pacydeTa OT CJI0XKHOCTH MoJie-
JIY ¥ TUIIA aHAJIA3A. 2 10
IToHsATHE CXOAMMOCTH YUCIEHHOTO METO/IA.
[ToncK ¥ ONTHUMH3ALUU PEIICHHSL.

Tema 3.2. [Toctnpoueccunr. JleranbHblil BU3Y-
QJIbHBII M KOJMYECTBEHHBIM aHAINU3 pe3yibTa- 4 10
TOB.




Bunsl yueOHOM paboOThI, BKIIIOYAsi CaMo-
CTOSITENIBHYIO pabOoTy 00yJaronuxcs 1
TPYJIOEMKOCTb (B yacax)

KonrakTnas paborta
MperoiaBaTessi ¢ 00yJaronMMHU-
HaumeHoBaHue pazaenoB, TEM U COJEpKAHUE ox
MatepHana Jlexiuu | Cemunap- | Jlabopa- CPC
CKHe TOPHBIE
(npakTu- | 3aHATUS
YecKue 3a-
HSITHS)
HUTOI'O 16 9
M0 AUCHUIINHE

6 BHeayauTopHasi caMOCTOsITe/IbHASI Pa00Ta 00yUYAIOIIUXCS 110 TUCIUILJIMHE

(Mmonay.110)

[Ipyu nmnaHUpOBaHHHM CAMOCTOATENBHON pPabOThI CTYIEHTY PEKOMEHAYETCS PYKOBOJI-
CTBOBAThCS CIEIYIONIMM paCIpeIeIEHUEM YacOB Ha CAMOCTOSATENbHYIO paboTy (Tabimia 4):

Tabnuna 4 — PekoMenayemMoe pacnpeeseHue 9acoB Ha CAMOCTOSITETIbHYIO0 paboTy

KoMIoHeHTBI caMOCTOSATeILHOM paﬁOTbI

KoJuuuecTBo yacos

M3ydeHne TeOpeTHIECKUX Pas3ieIoB AUCITUTLIHHBI 68
[MoaroToBka K 3aHATHSIM CEMUHAPCKOT'O THUTIA 8
IToaroroBka u ohopmiieHHe PI'P 16
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7 OueHO4YHBbIE CPEACTBA AJIsl POBEICHUS TEKYLEro KOHTPOJIS U
NMPOMEKYTOUYHOI ATTECTANMHU 00y4aAIOIINXCH MO JMCUUILIUHE (MOIYJII0)

®DoHJI OLICHOYHBIX CPCACTB IJisI MPOBCACHUSA TCKYUICTO KOHTPOJIA YCIICBACMOCTH U

MIPOMEXKYTOYHOM aTrTecTaluu npeacrtasieH B [Ipunoxennn 1.

[TonHBI KOMIUIEKT KOHTPOJIBHBIX 3aJIaHUI MJIM MHBIX MaTepUaloB, HEOOXOAUMBIX IS
OLICHMBAHUS pe3yJbTaTOB OOYyYEHHsS MO IJUCHUIUIMHE (MOJIYJNI0), MPaKTHUKE XpaHUTCS Ha

kadenpe-pazpaboTunke B OyMaKHOM U 3JIEKTPOHHOM BH/IE.

8 YueOHO-MeTOAM4YEeCKOe U HH(pOPMaALIMOHHOE O0ecTieyeHre U CUMILTHHBI

(MoayJin)

8.1 OcHoBHas JuTEpaTypa

1. Kocenko, U. U. IIpoektuposanne u 3D-monennposanue B cpenax CATIA VS5,
ANSYS u Dymola 7.3 [DnexTponHslii pecypc] : yueb. mocobue / U.W. Kocenko, JI.B. Ky3-
HeroBa, A.B. Huxonaes [u np.]. — M. : UHOPA-M, 2018. — 183 c. / ZNANIUM.COM :
3JIEKTPOHHO-OMOIMoTeuHas cucrema. — Pexxum nocryna: http://www.znanium.com/

catalog.php, orpannueHHbII. — 3ari. ¢ 3KpaHa.

2..Manunues, B. b. Hucnennsie MeTobl. JlocTOBEpHOE ¥ TOYHOE YUCIEHHOE pELICHUE
muddepeni.u anredp.ypaBuenuit B CAE-cucremax CAIIP [OnexTponHslit pecypce]: Yu.moc. /
Mannues B.b., ['mazkoBa B.B., Ky3smuna U.A. - M.: HUL] UH®PA-M, 2016. - 152 c. //
ZNANIUM.COM : sanexTpoHHO-OMOIMOTEUHAs cuctema. — Pexum gocryna: http://
www.znanium.com/catalog.php, orpaHiuueHHbIH. — 3ari. ¢ 3KpaHa.




3. bytko, A. O. OcHoBsl MoaenupoBanusi B CAIIP NX [DOnekrponHslit pecypc]: Yueb-
Hoe nocobdue / A.O.bytko, B.A.Ilpynuukos, I'.A.I{sipkoB, 2-¢ u3a. - M.: HUL] UTHOPA-M,
2016. - 199 c. // ZNANIUM.COM : sneKTpoHHO-OMOIHMOTEeYHAs cucTeMa. — Pesxxum ocryma:
http://www.znanium.com/catalog.php, orpaHu4deHHBIN. — 3arj. ¢ 9KpaHa.

8.2 /lomoJiHMTe/IbHAS JIUTEpaTypa

1. bepnunep, 2. M. CAIIP koHCTpyKTOpa MalIMHOCTpOUTENS [DIIEKTPOHHBIHN pecypc] /
3.M. bepnunep, O.B.Taparsinos - M.: ®opym, HUL] UHOPA-M, 2015. - 288 c. //
ZNANIUM.COM : snextpoHHO-OnOIMOTEUHAs cuctema. — Pexum gocryna: http://
www.znanium.com/catalog.php, orpaHiuueHHbIH. — 3ari. ¢ 3KkpaHa.

2. Ilpucexun, B. JI. OcHOBBI Me€TO/1a KOHEYHBIX IEMEHTOB B MEXaHUKE Je(hOPMUPYEMBIX
ten [Onekrponusiit pecypc] / IlpucexunB.JI., Pactopryesl.U. - HoBocu6.: HI'TY, 2010. -
238 c. // ZNANIUM.COM : snexkTpoHHO-OMOMMOTEeYHast cucteMa. — Peskum octyma: http://
www.znanium.com/catalog.php, orpaHiuueHHbIH. — 3ari. ¢ 3KkpaHa.

8.3 MeToanuyecKue YKazaHud JJd CTYACHTOB MO 0CBOCHHUIO TUCHUIIJIUHDI

1. Komsixanos, [I.I'. [IpoektupoBanue u ananmu3 B NX: yue6Hoe nocobue / I.I'. Kosbi-
xanoB. Komcomonsck-Ha-Amype: PI'BOY BO «KHAI'TY» , 2016. - 168 c.

8.4 CoBpeMeHHbIe TPO(peccHOHAIBHBIC 0a3bl JaHHBIX H HH(pOPMAIHOHHBIE CIIPa-
BOYHbIE CHCTEMbI, HCII0JIb3yeMble MPHU 0CYLecCTBJIeHHH 00pa30BaTeIbHOI0
npouecca no JUCHHUIVINHE

1 Dnextponno-6ubanoTeuHas cuctema ZNANIUM.COM. [lorosop EII 44 Ne 003/10 »6¢
MK3 191272700076927030100100120016311000 ot 17 ampenst 2019 r.

2 DnektpoHHO-O0uONMoTeyHas cucrema [IPRbooks. JInnenszuonnsiii forosop Ne EI144 Ne
001/9 na mpemocTaBieHHE AOCTyIa K 3JeKTpoHHO-OMOnmoreuHoit cucteme [IPRbooks MK3
191272700076927030100100090016311000 ot 27 mapta 2019r.

3 DnexrponHo-oubimoteynas cucrema eLIBRARY.RU. [JoroBop Ne EIT 44 Ne 004/13

Ha OKa3aHHue

A0CTyI1a K QJICKTPOHHBIM U3JaHUuAM HK3

191272700076927030100100150016311000 ot 15 anpens 2019 r.

8.5 IlepeuyeHb pecypcoB HHGPOPMAUMOHHO-TEJICEKOMMYHUKAIMOHHOM CeTH
«HTEepHET», HEOOXOAMMBIX /IJISl OCBOCHUS TUCHHILIMHBI (MOLYJIs1)

1. Benymmii poccuiickuii MH(MOpPMAIMOHHBIN pecypc, MOCBSILEHHBI aBTOMaTU3aLUU
uHxeHepHoi nestensHoctu, CAIIP: http://isicad.ru

2. Kypnan «CuctemMbl aBTOMaTU3UPOBAHHOTO IPOSKTUPOBAHUSY: http://sapr-journal.ru/

8.6 JIMIeH3HMOHHOE H CBOOOHO pacnpocTpaHsaeMoe MPOrpaMMHOe obecneyeHue, uc-
NoJib3yeMoe NPH OCylIeCTBJIEHNH 00pa30BaTe/IbHOIO MpoLecca

o IMCHHUIIJIMHE

Tabauma 5 — [lepeueHb UCOIB3YEMOT0 IPOrPAMMHOTO 0OeCTIeUeHHS

Haumenosauue 1O

PexBu3uTHI / YCJI10BUA UCITOJB30BAHUA

OC Windows 7

Microsoft Imagine Premium
Jluniensuonnsiit goroop A2223 No008/65 ot 11.01.2019
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HaumenoBanue 110 PexBU3NTHI / YCJIOBHSA HCIOJIb30BAHUS

T-Flex CAD YuuBepcurerckas | Cyomunen3nonnsiid morosop Ne Tr 000238156 ot
27.03.2018, muIeH3MOHHEIC KIIOYM, JTUIICH3NOHHOE MMICHEMO

NX Nastran JInnensus, Installation Number: 1252056 ot 23.12.2010

9 Opranu3anMoOHHO-Nearoru4ecKue yCJa0Bus

Opranuzaiys 00pa3oBaTeIbHOTO MPOIecca PErIaMEHTUPYETCsl YU4eOHBIM TIJIAHOM U pac-
nucaHueM y4eOHBIX 3aHATHH. SI3bIKk 00ydeHus (mpernonaBaHus) — pycckuil. Jlys Bcex BHUIOB
aYI[I/ITopHLIX 33,H51TI/II>1 aKaIIGMI/I'-ICCKI/Iﬁ qac yCTaHaBHI/IBaCTCH HpOI[OJ'I)KI/ITeJ'II)HOCTI)IO 45 MHUHYT.

[Tpu dopmupoBaHuM CBOEH WHAMBHUIYAIbHON 00pa30BaTENbHON TpaeKTOpUU 00Y-
I-IaIOHII/II\/’ICSI UMECT npaBo Ha nepezaqu COOTBGTCTBYI-OIIII/IX AUCIIUIIIIMH U HpO(i)eCCI/IOHaJ'ILHI)IX
MOJIyJIel, OCBOCHHBIX B IpOIIeCcCe MPEALIECTBYIOMIEro 00yUueHus, KOTOPBI 0CBOOOXKAaeT 00y-
Yaloerocs OT He0OXO0AMMOCTH UX TTOBTOPHOTO OCBOCHHUSI.

9.1 O0pa3oBaTeJbHbIC TEXHOJIOTHH

VY4eOHbII mporecc MpH MPETNoAaBaHuu Kypca OCHOBBIBAETCS HAa MCIOJIB30BAHUN TPAIH-
IIMOHHBIX, NTHHOBAIIMOHHBIX W MH(POPMAIMOHHBIX 00pa30BaTEIbHBIX TEXHOJOTHU. TpaanuIioH-
Hble 00pa30BaTeJIbHbIE TEXHOJIOTUH MPECTABICHBI JEKUUIMU U CEMHUHAPCKUMU (TIPAKTUYECKU-
MH) 3aHATUSMH. IHHOBalMOHHBIE OOpa30BaTeIbHBIE TEXHOJOTHH HCIIOJIB3YIOTCS B BHJE IIH-
POKOTO MPUMEHEHHS aKTUBHBIX U WHTEPAKTHUBHBIX (OpPM IMpoBeaeHus 3anatuil. MHpopmannoH-
Hble 00pa30BaTeNbHBIC TEXHOJOTMU PEANTU3YIOTCS IyTeM aKTHBH3AaLUH CaMOCTOSTEIBHOW pa-
OOTHI CTyIEHTOB B MHPOPMALIMOHHOI 00pa30BaTEILHON CpeIe.

9.2 3aHATHSA JeKIHOHHOT0 THIIA
3aH$ITI/I$I JICKIITMOHHOT'O THUIIA y‘-Ie6HI)IM IIJIAHOM HC HpCI[yCMOTpCHI)I.
9.3 3aHsATHS CEMHMHAPCKOIO THIIA

CeMuHapCcKue 3aHATHUS TPEICTABISIOT COOOM METaTM3alMi0 JIEKIIMOHHOTO TEOpeTHYE-
CKOT'0 MaTepuaia, IPOBOASTCA B LIEAX 3aKPEIUICHUS Kypca U OXBATHIBAIOT BCE OCHOBHBIE pa3fe-
JIBL.

OcHoBHO# (hopMOIi TIPOBEJICHHUSI CEMHUHAPOB SBJSIETCS 00CYXkIeHHe Haubosee npoodsiem-
HBIX M CJIOKHBIX BOIPOCOB IO OTJAEIbHBIM TEMaM, a TAaKKe pa30op MpUMEPOB U CHUTyalUil B
ayJUTOPHBIX YCIOBUSX. B 00513aHHOCTH IpenoiaBaTesisi BXOIAT: OKa3aHHE METOJMYECKOW MOMO-
1 ¥ KOHCYJIbTUPOBAHUE CTYAEHTOB [0 COOTBETCTBYIOIIMM T€MaM Kypca.

AKTHBHOCTb HA CEMUHAPCKHUX 3aHATHAX OLIEHUBAETCS IO CIEAYIOLUIMM KPUTEPHSIM:

* OTBETHI Ha BONPOCHI, IpeJIaraeMble IPEro1aBaTeseM;

* Y4aCTHE B JUCKYCCHSIX;

* BBIINOJIHEHNE TIPOEKTHBIX U UHBIX 3aJlaHUl;

* ACCUCTUPOBAHUE MPENIOAABATENIO B IPOBEACHUM 3aHATHIH.

OTBeT 10KEH ObITh ApTyMEHTUPOBAHHBIM, PA3BEPHYTHIM, HE OJIHOCIIOKHBIM, COIEPKaTh
CCBIJIKM Ha UCTOYHUKH.

Jlokiiagpl U ONIOHUPOBAHUE JOKJIAA0B MPOBEPSIOT CTENEHb BIIAJICHUSI TEOPETUUECKUM
MaTEPUAJIOM, a TAK)KE KOPPEKTHOCTb U CTPOrOCTh PACCYKIEHHIA.

OueHuBaHue 3a/aHui, BBIOJIHEHHBIX HAa CEMUHAPCKOM 3aHATHUH, BXOIUT B HAKOIUICH-
HYIO OLIEHKY.

9.4 CamocTosiTe/ibHAsA pa0oTa 00yUAKOIIUXCS 10 TUCHUIINHE (MOIYJIIO)

CamocrosTtenbHas paboTa CTyIEHTOB — 3TO IMPOLECC aKTUBHOTO, IIEJICHANPABIECHHOIO
MpUOOpETEeHUs] CTYJJCHTOM HOBBIX 3HAHUM, YMEHUIN 0€3 HeNmOCpeICTBEHHOr0 y4acTHsl Mpenojia-
BaTells, XapaKTepU3YIOIIUIiCS MpeAMETHONH HANpaBIEHHOCTHIO, 3((EKTUBHBIM KOHTPOJIEM U
OLICHKOI1 pe3y/IbTaToOB JIESTEIbHOCTH 00yJaromerocs.

[{enu caMOCTOSTENBHOM pabOTHI:



* CUCTEMaTU3aLMsl U 3aKpEIICHUE TOJyYEHHBIX TEOPETUYECKUX 3HAHUM U NPAKTUYECKUX
YMEHUH CTYJICHTOB;

* yrinyOsieHue U paciIMpeHne TeOpeTUUECKUX 3HaHU;

- (popMUpOBaHUE YMEHHMH HCIIOIb30BaTh HOPMATUBHYIO M CIPABOYHYIO JTOKYMEHTAIUIO,
CIeLUaIbHYI0 JIUTEPATYPY;

* pa3BUTHE MO3HABATEIBHBIX CIIOCOOHOCTEHN, aKTUBHOCTH CTYIEHTOB, OTBETCTBEHHOCTH U
OpPraHU30BaHHOCTH;

* (popMUpPOBaHUE CAMOCTOATEIHLHOCTU MBIIUIEHUS, TBOPUECKON MHHUIIMATUBBI, CIOCOOHO-
CTEH K CAaMOPA3BUTHIO, CAMOCOBEPIICHCTBOBAHUIO U CaMOpeaIn3ally;

* Pa3BUTHE UCCIEAOBATEILCKUX YMEHUM U aKaJIeMUYECKUX HaBBIKOB.

CamocrodaTenbHas paboTa MOKET OCYIIECTBIATHCA MHIUBUAYAILHO WIN TPYIIIAMH CTY-
JICHTOB B 3aBUCUMOCTH OT LIeJI, 00beMa, YPOBHS CII0KHOCTH, KOHKPETHON TEMAaTHUKH.

TexHonorus opraHu3aluyu caMOCTOSITENbHON pabOThl CTYAC€HTOB BKJIIOYAET MCIOIb30Ba-
HUE UHPOPMAIIMOHHBIX U MaTepUAIbHO-TEXHUUYECKUX PECYPCOB YHUBEPCUTETA.

KoHTposab pe3ysibTaToB BHEAYJUTOPHOW CaMOCTOSTENBHONH pabOThI CTYJIEHTOB MOXET
MPOXOJIUTH B MUCbMEHHOM, YCTHON WJIM CMEIIaHHOHN (opMe.

CTyneHTbl JOJKHBI TOAXOIUTh K CaMOCTOSITENbHONH padoTe Kak K HauBaXKHEUIIeMY
CPEICTBY 3aKpeIICHUS] U Pa3BUTH TEOPETUYECKUX 3HAHMM, BhIpaOOTKE €AMHCTBA B3IJISAO0B Ha
OTJAETbHBIE BONPOCHI Kypca, MIPHOOPETEHUs ONpeIeTICHHBIX HAaBBIKOB U UCHOJIB30BaHUs Mpogec-
CHOHAJIBHON JIUTEPATYPBI.

9.5 MeToanueckue yKa3aHus i1 00y4al0UIUXCS 110 OCBOCHUIO TUCHUIIIHHBI

[Tpu u3yueHn AUCUUIUIMHBI 00yYaroIUMCS 1eIecO000pa3HO BBIMOJIHATE CIIEIYIONINE pe-
KOMEHJALNHN:

1. U3y4yeHue yueOHON AUCIMILTNHBI JOJKHO BECTUCh CUCTEMaTHUECKH.

2. Ilocne u3y4yeHus: Kakoro-au0o paszena no y4eOHUKY WJIM KOHCHEKTHBIM MaTepualiaMm
PEKOMEHIyeTCsl [0 MaMSATH BOCIIPOM3BECTH OCHOBHBIE TEPMUHBI, OIIPE/IeICHUS, IOHATUS pa3Jie-
na.

3. Oco0oe BHUMaHHE CIeAyeT YACIUTh BHIIOJHEHUIO OTYETOB 110 MPAKTUYECKUM 3aHATH -
SIM ¥ UHIMBHyaJIbHBIM KOMIUIEKCHBIM 33JJaHUSM Ha CAMOCTOSATENbHYIO paboTy.

4. Bcs Tematuka BOIPOCOB, HM3YyYaeMBIX CaMOCTOSITENIbHO, 3a/lae€TCsi Ha 3aHATHUSIX
npenoaasareneM. MM ke 1aroTcs UCTOYHMKY (B MEPBYIO OYEpENb BHOBb M3JaHHBIE B IIEPUOIU-
YecKoW HayudHOU nuTeparype) ais Oosiee JeTaqbHOrO MOHUMAaHHs BOMPOCOB, O3BYUEHHBIX Ha
JIEKLUY.

[Ipu camocToATenpHOM TPOPAOOTKE Kypca 00yJaroImuecs T0KHBL:

* IPOCMAaTpPUBATh OCHOBHBIE OIIPEJICIEHUs U (DaKThI;

* UI3yYUTh PEKOMEHIOBaHHYIO JINTEPATyPy, COCTABIISITh TE3UCHI, aHHOTAI[UN U KOHCTIEKTHI
HaunOoJiee BaKHBIX MOMEHTOB;

* CAMOCTOSTEIBHO BHITIOJHATH 331aHNS, aHAJIOTMYHBIE MTpe/IjlaraéMbIM Ha 3aHATHUSAX;

* HCTIONIb30BAaTh Il CAMOIIPOBEPKU MaTepHaibl (OH/A OLICHOUHBIX CPENICTB.

9.6. MeToanyeckue YKa3aHHUsA 110 CAMOCTOATEJILHON padoTe HaJ N3y4yaeMbIM MaTe-
PHAJIOM M IIPH MOATOTOBKE K NPAKTHYECKUM 3aHATHAM

Hauunath Hajo ¢ 3ydeHus] peKOMEHI0BaHHOM uTepaTypbl. HeoO0X01MMO MOMHHTE, Y4TO
Ha JIEKIMH OOBIYHO pacCMaTpHUBAETCS HE BECh MAaTEPHal, a TOJIBKO ero 4acTh. OcTanpHas ero
4acTh BOCIOJHSETCS B IPOLIECCE CaMOCTOSATENbHOM paboThl. B cBs3M ¢ 3TUM paboTa ¢ peKOMeH-
JIOBaHHOMU JIuTEpaTypoil oos3arenbHa. Oco0oe BHUMAaHKE IIPU 3TOM HEOOXO0IUMO 00paTUTh Ha
COJIep>KaHUE OCHOBHBIX IOJIOXKEHUH U BBIBOJIOB, O0BSCHEHHE ABJICHUHN U (DAaKTOB, ySICHEHUE
MPAaKTUYECKOTO MPUIIOKEHUS paCCMaTPUBAEMBIX TEOPETHYECKUX BOMPOCOB. B mporiecce 31oit
paboThl HEOOXOAUMO CTPEMUTHCS MMOHATH U 3aIIOMHUTH OCHOBHBIE ITOJIOKEHHSI paccMaTpUBa-



€MOTr0 MaTepuala, MPUMEPHI, TIOSCHSIOIINE €T0, a TAKXKE Pa300paThCcs B MILTFOCTPATHBHOM Mate-
puaie.

10 Onucanue MaTepraIbHO-TEXHUYECKOro odecnevyeHnsi, He0OX0AMMOro sl
oCylIecTBJIeHHs 00Pa30BaTeILHOIO NMpolecca nNo AMCUMILINHE (MOTYJIIO0)

10.1 Y4uebHo-1200paTopHOE 000pya10BaHUE
Tabmuma 6 — Ilepedenp 060pyaoBanus gaboparopuun

HaumenoBanue ayuropuu

(1aGoparopum) Hcnonszyemoe obopyaoBaHue

Aynutopus

429-3 MynbTUMeAUIHBIN Ki1acce 12 ITepconansubix 9BM (intel Core 15,

CAIIP 8I'b O3V, 1T'b Buaeo), muuen3nonnoe CAD-
pOTrpaMMHOE 00eCTIeueHHE;

1 Ilepconansnas 9BM npenogaBarens;

1 MynbTUMEIUIHBIN IPOEKTOP C UHTEPAKTUB-
HBIM 9KPaHOM,;

423-3 MynbTuMeaAUHHBIN Ki1acce 12 ITepconansusix 9BM (intel Core 15,
CAIIP 8I'b O3V, 1T'b Buaeo), muunen3znonnoe CAD-
porpaMMHOE 00ecTieueHHE;

1 Ilepconansnas 9BM npenogaBarens;

1 MynbTUMEIUIHBIN TPOEKTOP C UHTEPAKTUB-
HBIM 3KpaHoM,;

10.2 TexHu4eckHe M JJIEKTPOHHbIE CPEACTBA 00yYEeHUs

JlabopaTopHble 3aHATHS .

Jlnst mabopaTopHBIX 3aHATHN UcTonb3yeTcs ayautopun NeNed23, 429, ocHarieHHbie 000-
pYyJOBaHUEM, YKa3aHHbBIM B Ta0I. §:

CamocrosiTenbHast padora.

[ToMemieHust Ui CaMOCTOSATENILHOW pabOThl OCHAILlEHbl KOMITBIOTEPHOH TEXHMKOH ¢
BO3MOYKHOCTBIO MOAKIIOYEHUS K ceTH «VIHTepHeT» M JOCTYNOM K 3JIEKTPOHHON MH(pOpMaliy-
OHHO-00pazoBatenbHOM cpene KHAT'Y:

- yntaiabHbIN 3a71 HTh KHAT'Y;

- KOMITBIOTEpHBIE Kiaacchl (aya. 429, 423 kopmyc Ne 3)

11 Uuble cBeneHus

MeToauuecKkue PE€KOMEHIAMH 110 oﬁyqeﬂnm JMI ¢ OrpaHUY€HHBIMHA BO3MOKHO-
CTAMHU 310POBbS U HUHBAJIUA0B

OcBoeHMe TUCHUIUIMHBI 00YYalOUMMHCSA ¢ OTPAHUYEHHBIMU BO3MOXHOCTSIMU 3/10POBbBS
MOKET OBITh OPTaHM30BAHO KaK COBMECTHO C JIPYTUMH OOYYarOUIMMHCS, TaK U B OTIEJbHBIX
rpynmnax. [Ipeanonararorcs crnenuanbHble YCIOBUS Ul MOTyYeHHUs 00pa30BaHUsl 00yYarOIIMMU -
Csl C OTPAaHUYEHHBIMH BO3MOXKHOCTSIMU 3/10POBBSI.

ITpodeccopcko-nearornyeckuii cocTaB 3HAKOMUTCSI C TICUXOJIO0Tr0-(QHU3H0I0IHYECKUMHU
0COOEHHOCTSIMH O0YYaroIINXCs MHBAJIUIOB W JIUI] C OTPAHWMYCHHBIMHA BO3MOXKHOCTSMH 3710PO-
Bbsl, HHIUBUIyaJIbHBIMU IPOrpaMMaMM peadWInTalluyl UHBAIUAOB (1pyu Hanuyuu). [Ipu HeoOxo-
JUMOCTH OCYIIECTBIISIETCS JONOJHUTENbHAS MOJJEpKKa MpernofaBaHUsl THIOTOPAaMH, IICHUXO-
JIOTaMH, COLIMATIbHBIMU paOOTHUKAMU, MPOLIEIIIMMHU TOATOTOBKY aCCUCTEHTAMHU.

B cootBercTBUM ¢ MeTOMYECKUMH peKoMeHAanussMu MunoOpHayku PO (yTB. 8 ampens
2014 r. N AK-44/05BH) B Kypce MpearnoyiaraeTcs HCIOIb30BaTh COLMATbHO-aKTUBHBIE U
pedIiekCuBHBIE METOABI 00YUYESHHSI, TEXHOJIOTHH COIMOKYJIBTYPHON peaOMINTAIINH C IIEThI0 OKa-
3aHUS MIOMOILM B YCTAHOBJIGHUM IOJHOLIEHHBIX MEXJIMYHOCTHBIX OTHOLICHUH C JIPYTMMHU CTY-
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JICHTaMH, CO3aHUU KOM(OPTHOTO MCUXOJIOTHYECKOTO KIMMaTa B CTyjAeHdeckoi rpymme. Iloa-
00p 1 pa3paboTKa y4eOHBIX MAaTEPUATIOB IPOU3ZBOIITCS C YIETOM MPEIOCTaBICHUSI MaTepraa B
pa3nuYHbIX (opMax: ayIualbHON, BU3YalbHOM, C UCIIONIb30BAHUEM CHEIHATBHBIX TEXHUYECKUX
CPEICTB U UH(POPMALIMOHHBIX CHCTEM.

OcBoenne pucuumuinHel Junamu ¢ OB3 ocymiecTBiaseTcss ¢ UCHOIb30BAaHUEM CPEICTB
oOydeHust oOIIero U CcrielualbHOr0 Ha3HaYeHHs (MIEPCOHATBHOIO U KOJUIEKTUBHOTO UCIIOIb30Ba-
HUs1). MaTepualibHO-TEXHHUECKOE oOecreueHne npeaycMaTpiuBaeT NpUCIIoCO0IeHHE ayuTOpUit
K Hy>x1am Jini ¢ OB3.

@dopma NMpoBENEHUS aTTECTALNUN I CTYI€HTOB-UHBAJIUAOB YCTAHABINBAETCSA C YUETOM
WHIUBUIyTBHBIX TICHX0(U3NIeCKuX ocobeHHocten. s ctynentoB ¢ OB3 mpemycmaTpuBaeTt-
cs1 TocTymHas popMa MpeoCTaBICHUs 3a/1aHUH OIIEHOUHBIX CPEJICTB, @ UMEHHO:

* B MEYaTHOM WJIM 3JIEKTPOHHOM (hopme (JUIsl JUI] ¢ HApyIIEHUSIMU OMOPHO-/IBUraTelNb-
HOTO arnmnapara);

* B IIeYaTHOM opMe WK AJIEKTPOHHOH (hopMe ¢ yBEIMYEHHBIM HIPU(TOM M KOHTPACTHO-
CTBIO (AJIS1 JIUI] C HAPYLICHUSMU CIIyXa, peuu, 3peHUs);

* METOZIOM YTEHHUS aCCUCTEHTOM 3aJ[aHMsl BCIyX (AJIs1 JIUIL C HAPYIICHUSIMHU 3pEHUS).

CryneHTaM C HHBaJMJHOCTBIO YBEIMYMBAETCS BPEMs Ha IOJrOTOBKY OTBETOB Ha
KOHTPOJIbHBIE BOMPOCHL. J[JIs1 TaKMX CTYJIEHTOB IpelycMaTpUBaeTcs NoCTymHasi (opMa mpeno-
CTaBJICHUS OTBETOB Ha 33JaHU, & UMEHHO:

* MUCbMEHHO Ha Oymare miu HabOpOM OTBETOB Ha KOMIIbIOTEpE (ISl JIUI C HApYyILIEHH -
MU CITyXa, peun);

* BBLIOOpPOM OTBETa U3 BO3MOXKHBIX BApUAHTOB C UCIOJIB30BAHUEM YCIIYT aCCUCTEHTA (JUIs
JIMII C HAPYUICHUSIMU OMOPHO-/IBUraTeIbHOTO armapara);

* YCTHO (U151 JIMII C HApYIICHUSMHU 3pEHUSs, ONIOPHO-/IBUTaTENILHOTO armapara).

ITpr HEoOXOIUMOCTH U OOYYAIOIIMXCS ¢ WHBAJIWAHOCTBIO IMPOIEAypa OLEHUBAHHUS
Pe3yJIbTaTOB 00YUYEHHS] MOXKET MPOBOJUTHCS B HECKOJIBKO 3TaIOB.

11



[Ipunoxxenue 1

®OHJ ONEHOYHBIX CPEACTB?
10 TUCHHUILINHE

HNu:xenepubiii anaaus B CAE-cucremax

[ Hanpasnenne nogrotoskn PZO_i 04 "Aéuacmpoenue” —I
| Hanpaenennocts (mpoguis) | Camonémocmpoenve ]

o6pasosarenbHoit nporpayveer 4 |
l_KBaJII/I(i)I/IKauI/m BBIITY CKHUKA rﬁakaﬂaep dl
[Tox mauama mogrotropkn 2019 0 B

no ywebnomy miawy) _:
| Popma 00y4eHus | OuHO-3a04Ha |
oo ooy T ﬂ
| Y | |
I_ ______ Kype 1|_ ~ Cemecrp T ~ Tpymoemkocts, 3.e. —I
r T ¢ 1T 3
l S 1l i
I_ © BuaIpOMeKyTOUHOH aTTecraumnm —l _____ OGecrieunBatollee nojpaseienue —I
I 3auemcoyemxoi | | Kagheopa «CAIIP - Cucmemvi aemomamusuposaniozo |
- e npoekmuposanusy |

’ B 1aHHOM MPUJIOKEHUU NIPEICTABIICHBI TUIIOBBIE OLIEHOYHbIE CpeacTBa. [10IHBIN KOMIUIEKT
OLIEHOYHBIX CPEJICTB, BKIIOYAIOLINIA BCE BAPUAHTHI 3a1aHU (TECTOB, KOHTPOJIBHBIX padoT u 1Ip.),
npeiaraeMbix oOydarolemMycs, XpaHuTcs Ha kadeape B OyMaXHOM U 3JIEKTPOHHOM BH/IE.
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1 IlepeyeHb MIIAHUPYEMBIX Pe3yJIbTATOB 00y4eHHsI 110 JUCHUILIHHE (MOLYJII0),
COOTHECEHHBIX C IUIAHNPYeMbIMH pPe3yJIbTATAMM 00pa30BaTeIbHOI MPOrpaMMbl

Ta6muma 1 — KomneTeHmu 1 HHANKATOPHI UX TOCTHKCHHS

Kon 1 HanmeHoBanue
KOMIICTCHIINU

NHIukaTopsl TOCTHKEHUS

[Tnanupyemsble pe3yiabTaThbl
00y4YeHHs 1O TUCITUTLINHE

O6menpodeccuoHaabHbIC

OIIK-2 Cnoco0GeH uc-
M0JIb30BaTh COBpE-
MeHHbIe HH(pOpMAIIH-
OHHBIE TEXHOJIOTUU
IUISL pEIICHUS TUIIO-
BBIX 3a/1a4 10 NPOEK-
TUPOBAHMIO, KOHCT-
PYUPOBAHHIO U IPO-
U3BOJICTBY OOBEKTOB
npodeccuoHaIbHON
JeSITeTbHOCTH

OIIK-2.1.3HaeT coBpeMeHHbIE
MHGOPMAIMOHHBIE TEXHOJIOTUU
JUTSL PEIICHUST TUTIOBBIX 3a/1a4
npodecCuoHaIbHON JesTeNbHO-
CTH.

OIIK-2.2.YmeeT npuMeHsTh
WHCTPYMEHTApUI HHPOPMAIHOH-
HBIX TEXHOJIOTUH JJIS peIIeHUS
3aJa4 B COOTBETCTBYIOIIMX O0JIa-
CTSIX.

OIIK-2.3.Bnajseet HaBbIKaMU UC-
MOJIb30BaHUsl HH(GOPMAIIMOHHBIX
TEXHOJIOTHH ISl PEIIICHUST THUTIO-
BBIX 3aJ1a4 Mpo(deccroHaNbHBIX
JIeSITEITIbHOCTH.

3HaTh BHJIbI MHKEHEPHOTO aHa-
nn3a, QyHKIMOHAIBHBIE
BO3MOXXHOCTH U KJ1acCcU(UKa-
IIMIO CHICTEM JUISl pacyeTa u
uHxeHepHoro aHanusza CAE.
YMmeHue BEIOMpaTh COOTBET-
ctBytouit kiacc CAE-
CHCTEMBI ISl pEILICHUS 3a/1aH-
HOM 3a/1a4H, BBITIOJIHATH 110~
CTaHOBKY 3aJlauyl aHaJIN3a,
pacueT u mocToOpaboTKy
pE3yJIBTaTOB.

Bnanenue HaBbikamu BbIOOpa
Metoja pemenus B cpeae CAE.

Tabmuma 2 — [NacnopT GpoHIa OLIEHOYHBIX CPEICTB

®opmupyemas | Haummenosa-
KonTtpoumnpyembie
KOMIIEeTCHIUS HHE
pa3aeJibl (TeMbl) IToxa3zaTesiu olleHKH
OLICHOYHOI'0
AUCHHUTINHBI
CpeAcCTBa
OcCHOBHbIE NPUHIUIBI U OIlK-2 PI'P JleMOHCTpHUpYyET 3HaHHUE BU-

MIOHSITHS YUCIIEHHOTO
MH)XEHEPHOTO aHaJIM3a.
MeTo KOHEUHBIX
AJIEMEHTOB.
Wneann3anus reoMeTpu-
YECKOM MOJIEIN U T10-
ctpoenue K3 ceTku.
Meroasl TOMCKaA U ONTH-
MU3aLUU peleHus. AHa-
m3 U 00paboTka
pe3yJIbTaTOB.

JIOB ¥ METOIUK YHCIECHHOTO
WHXEHEPHOTO aHaJIn3a.
YMeHnue BIOUpaTh COOTBET-
ctBytoumii kimacc CAD/
CAE cucrteMsl 114 IIOCTaB-
JICHHOM 3aJja4H.
JleMOHCTpHUpYyeT TOTOBHOCTh
BBITIOJIHSITH PACYETHO-IKC-
NepUMEHTAIbHbBIE Pa0OTHI C
HCII0JIb30BAHUEM BEICOKO-
MPOU3BOUTENHHBIX BbI-
YHUCIIUTSIBHBIX CHCTEM.
JlemoHCcTpHpYeT crocoo-
HOCTb BBINOJIHATE IIO-
CTaHOBKY 3ajaun. Bnagenue
HaBBIKAMH BBIOOpa MeETOja
pemenus B cpene CAE.
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TOAUYECKHEe MAaTePHAJIbI, ONIpee/sIoNIue MPoLeAyPbl OLleHUBAHUA 3HAHUI

2  Mertoanyeckne MaTepHaJibl, ONpeaesIIoIue Npoue OLICHUBA 3HAHMH,
YMeHH, HABBIKOB U (MJIM) ONBITA JeSITEJIbHOCTH, XapaKTepHU3YIolue Mmpouecc
¢dopmMupoBaHusI KOMIIETEHIM A

Meroanueckue Martepuaibl, ONPEACIIONIME TPOLEIypbl OLEHUBAHNS 3HAHUM, YMEHUH,
HaBBIKOB M (WMJIM) OMBITA JESATEIbHOCTH, NMPEICTABICHbl B BHJE TEXHOJOTHUECKOW KapThl AMC-

UUTITUHEL (Tabnwma 3).

Tabauna 3 — TexHonoruueckas kapra

HanmenoBanmue Cpokn Ixana K
OLIEHOYHOI0 BbINOJIHE- | OLICHUBA- puTepuu
OLlCHUBAHMS
cpe/cTBa HUS HHSA
4 cemectp
Ilpomesccymounaa ammecmauyus ¢ hopme 3auem ¢ OUyeHKOI
1 PTP1 B teuenne | makcumanb- | 100 GaioB — CTYIEHT TPABHIBLHO
cemecTpa HO BO3MOX- | BBINOJHUI 3anaHue. [lokazan otnuy-
Hasg CyMMa | Hbl€ BJIQJICHUS HaBbIKAMU MpPUMEHE-
100 6anmoB | HUS MONYYCHHBIX 3HAHUN W YMEHUUH
MPU  PEIICHUH TPOPECCHOHATBHBIX
3aa4 B paMKaxX yCBOEHHOTO y4el-
HOT'O MaTepHana.
80 6amioB — CTYACHT BBINOTHUII 3a-
JaHue C HeOOJbIIMMU HETOYHO-
ctamu. [lokazan xoporiue BiajeHus
HaBBIKAMH TPUMEHEHHUS TOJy4YCH-
HBIX 3HAHWM U YMEHMH IIpU pelie-
HUM TpodecCHOHANBHBIX 3a7ady B
paMKax YCBOCHHOT'O y4eOHOTO Mate-
puaia.
55 6amioB — CTYy/CHT BBITIOJHWII 3a-
JaHWE C CYIIECTBEHHBIMH HETOYHO-
ctamu. [lokazan yJoOBIIETBOPUTENb-
HOE€ BIIQJICHHE HaBBIKAMU IMPUMEHE-
HUA MOJYYEHHBIX 3HAaHUW U YMEHHUU
MpU  pelIeHud TPOGECCHOHATHHBIX
3aJlad B paMKaxX yCBOEHHOTO yuel-
HOT'0 MaTepHaa.
HUTOI'O: - 100 GamnyoB -
KpuTtepumn onieHku pe3yibTaToB 00y4eHHs MO AUCHUIIHHE:
0 — 64 % oT MakcMMalabHO BO3MOXXHOW CyMMBI OallJIoOB — «HEYIOBIIETBOPUTEIHHOY
(HemoCTaTOYHBIN YPOBEHB VISl IPOMEXKYTOYHOM aTTeCTAllMK 110 JUCITUTUINHE);
65 — 74 % oOT MakCMMaJbHO BO3MOXXHOM CYMMBI OauIOB — «YIOBJIETBOPUTEIHHOY
(OpOTOBBIi (MUHUMAIBHBIN) YPOBEHB);
75 — 84 % oT MakcUMaJbHO BO3MOXKHON CYMMBI 0aJlJIOB — «XOPOIIO» (CpeIHUI YPOBEHb);
85 — 100 % oT MakcHMaJIbHO BO3MOXKHOH CyMMBbI 0ajuIOB — «OTJIMYHO» (BBICOKMH (MaK-
CHUMAaJIbHBII) YPOBEHB)

3 TumnoBble KOHTPOJIbHBIC 3aIaHUA WM UHbIC MaTEePHUAJIbI, HCOﬁXO[[](IMbIe JJIHA

OICHKH 3HaHHﬁ, yMeHHﬁ, HAaBbIKOB U (I/I.]'II/I) OnbITa 1€ATECJIbHOCTH, XapPpaKTCPU3y-

mme npouecc GopMUpoBaHUs KOMIIETEHIIMIA B X0/1e 0CBOeHHsI 00pa3oBaTelib-

HOM NPOrpaMMal

3.1 3apanus AJs1 TeKyLIero KOHTPOJIA yCIeBaeMOCTH
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IIpumepsl 3agannii 1is PacyeTHo-rpagudeckoii padboTsl

3aganue 1. [loaroroBka reoMeTpu4ecKoil MoeJ I 00bEKTA K pacuyeTam.

[To maauBuAYansHOMY BapuaHTy 3amanus B cpene CAD/CAE ynpocTuth 35eKTpOHHYO
reOMETPHUYECKYIO MOJIENb JeTaiu. Mcnonb3ys HHCTPYMEHThI TeOMETPUUECKOT0 MOACTHUPOBAHUS
n30aBUTHCS OT MEJIKUX I'paHel U OTBEPCTUM, BBIIEIUTh CEPEIMHHBIE TIOBEPXHOCTHU, PA3AEIUTh
JieTalb Ha MPOCThIE YaCTH I MOCIEAYIOMEro YA0OHOTO MOCTPOSHUS CETKH.

Pucynox 1. Bapuanm demanu ons ynpowjenus
2eomempuu

Pucynox 2. Ilpumep pesynomama ynpouwenus
2eomempuu U pazoueHuss 0emanu Ha Yacmu.



3aganue 2. Co3nanne KOHe4YHO-3J1eMeHTHOI Mmoaesn I1-o0pa3Hoii pambl.

[To uHIUBUAYaTLHOMY BapHaHTy 3aaHus mocTpoutbh KO-ceTky ans mpenioxeHHon 3D-
Mozenu [1-o0pa3Hoii paMbl, MpeIBAPUTETHHO YIIPOCTUB TE€OMETPHIO. 3a/1aTh (PU3NUIECKHE
CBOICTBa Marepuaa.

MN-06pazHan pama

Kpennenus k
FHAPOLMAHHAPAM

KpEI'I.I'lEHMﬁ K onopam

Pucynox 3. Bapuanm mooenu I1-oopasznoti pamul.

M-obpasHas pama

Kpennenwus k
rMapoUMnUHAPaM 4

KpenneHus k onopam

Pucynox 4. [Ipumep svinonnennozo 3aoanus 2
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3ananme 3. Co3naHne pacueTHOM MO/IeJIU U ee pelleHue.

st cBOoero BapuaHTa U3 NpeablIyIero 3aaHus BHIIIOJIHUTh WHKEHEPHbBIA aHAIN3 HaIps -
JKEHHO-IeOPMUPOBAHHOTO cocTosiHUS [1-00pa3Hoii pambl:

— IIpocTaBuTh yCIIOBHAS KOHTAKTHOTO B3aMMOJICHCTBHS YaCTEW paMbl;

— 3aiath HArpy3Ky;

— 3a/1aTh OrpaHUYCHUS HAa CTETICHH CBOOO/IBI;

— BBINOTHUTE CTaTHUECKUI aHAIN3;

— [TokazaTh pe3yapTaThl CTATUYECKOTO aHAJIU3A.

Frame_fem1_sim1 : Solution 1 PesynsTtat

Subcase - Static Loads 1, Cratuueckwii war 1
MepemewerHue - Mo y3nam, Benuunka

MuH. @ 0.00, Makc. : 24.65, EAvHULE = MM
Hedopmauusa : Mepemewenne - Mo yanam BenuyrHa

l 24.65

== 2259
20.54
18.49
16.43
14.38

12.32

4.11

2.05

0.00
EgmHKubl = MM

Pucynok 5. I[lpumep omuema no pesyibmamam cmamuyecko20 aHaiu-
3a 3aoanus 3

TeopeTnueckne BONpoOCHI
OnHOMEpHbIE KOHEUHBIE HJIEMEHTBI
JIByMepHbIe KOHEUHBIE DJIEMEHTBI
TpexmepHble KOHEUHBIE JIEMEHTBI
CrpykTypa pacuera B Siemens NX
Ocob6ennoctu HacTpoiiku pemarens NASTRAN
ANropuTM pacyera OaJOYHBIX U CTEPIKHEBBIX CUCTEM
OcobeHHOoCTH pacueTa TOHKOCTEHHBIX KOHCTPYKLIUH
Oco0eHHOCTH pacyeTa TPEXMEPHBIX 0OBEKTOB
du3nyeckre OCHOBBI aHAIN3a KOHCTPYKLUI
VYpasaenust MKD 15t pa3nnyHbIX BUI0B aHAJINM3A
O1eHKa TOYHOCTH YHCICHHOTO METO/Ia
OCHOBHBIE TaIbl aHATM3a CIOXKHBIX KOHCTPYKIIUH
OreHka KayecTBa KOHEYHO-3JIEMEHTHON CETKH
Oco0eHHOCTH 3a7JaHKsI HATPY30K
OcobeHHOCTH 3a/1aHus 3aKPETUICHU I
Pacuernbie Bo3moxkHOcTH Siemens NX
Wneanuszanus mojenu
Pacuer Ganok u cTepxHel, UX pazaudus
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DOKBUBAJICHTHbIE HAIPSKEHUS, THTEHCUBHOCThH HANPSDKEHUI.
KonnentpaTopsl HanpsiKeHUN

IIpuMepbl NpaKTHYECKUX 3aJaHUI

1. B cpene CAD/CAE 3anycTuTth Npe/jIo)KeHHYI0 KOHEUHO-3JIEMEHTHYIO0 MOJIeb Ha pacueT. [lo-
Ka3aTh Pe3yJIbTAaThl CTATUCTHUYECKOTO aHallM3a B OKHE MPOTPaMMBI.

2. Ins mpennoxxennont 3D-monenu nonoopats B cpene CAD/CAE pa3smep 1 BUIT DIIeMEHTA CET-
KM Ha OCHOBAaHUM Pa3MEPOB M KPUBHU3HBI TOBEPXHOCTEH MOJIEIH.

3. B npennoxennoit 3D-monenu neranu B cpene CAD/CAE ynpoctuTs reoMeTpuio, 3aTeM 1o-
CTPOUTHh KOHEYHO-IJIEMEHTHYIO CETKY.

Pucynok 6. Ucxoonaa CAD-moo0ens ons ananuza
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JIucr perucrpauuu udmenenu k PILJJ

Howmep nporokoinia 3acenanus kadeapsi,
JlaTa yTBEPKIACHUS U3MEHCHUS

KomnuectBo
CTpaHMI]
N3MEHEHNSA

Tloamuce
pa3paboTunka
PIIJ
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