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I. PaGouasi nporpamMma nepecMoTpeHa Ha 3acefaHnn kadeapor:

ITpoTokox ot « » 20 r. Ne

3aBenyrommit kaeapoi

(TTOAIHCH) M.0. Oamumnms)

II. Pagouast nporpaMmMa nepecMoTpeHa Ha 3aceaannu kageapsr:

ITpoTokox ot « » 20 1. Ne

3aBenyrommit kaeapoi

(TTOAIHCH) M.0. Gamuus)



AHHOTauMs K padoyeii nporpaMmme AHCUHMIIHHBI

«Komnb1oTepHBIil HHKEHEPHBIH AHAJIH3»

VuebHast aucuumumHa «KOMIBIOTEpHBIH WMHXKEHEPHBIN aHamM3» paspaboTaHa i
cTyneHToB crermanbHocT 24.05.07 «CamoneTo — U BEPTOJNIETOCTPOSHHE) CIEeLHaTU3aliu
«BepronerocTpoeHne» 1 BXOAUT B YUCIIO 00s3aTENbHBIX QUCLUILIMH BAPUATUBHOW YacTH OJI0Ka
1 yueOHoOro raHa. JIMCUMIUIMHA peau3yercss Ha 5 Kypce B A ceMecTpe sl CTYJCHTOB O4HOI
¢bopmbl 00ydeHus, Ha 6 Kypce AN CTYAEHTOB 3a04HOI (opmbl 0Oy4deHHs W Ha 5 Kypce A
CTYZIEHTOB 3a04HOH (opmbl 00yueHus (yckopeHHble cpoku oOyuenus Ha Oase CIIO). OO6mas
TPYAOEMKOCTb JUCLUUIUIMHBI cocTaBisieT 108 wacoB (3 3aueTHble €AUHUIIBI), B TOM YHCIE
54/14/18 uaca xoHTakTHOH padotel (14/ 0/ 4 yaca — nexuuoHHble 3aHsaTHA, 14/ 14/ 14 vacos —
npakTudeckue 3aHatus, 28/ 0/ 0 uwacoB — nmaboparopHele 3assaTusi), 52/ 94/ 90 waco Ha
camocTosiTeNbHy0 padoty crynenta u 0/ 0/ O yacoB - m3ydeHO U mepeartecToBaHO. OrueHka
pe3yabTaToB 00yueHus — 3a4eT B A cemecTpe/Ha 6 Kypce/ Ha S Kypce.

Juciumumba Oasupyercst Ha 3HAHMAX, NOJNYYEHHBIX CTYJEHTAaMH IIPU H3YYEeHUH
JUCLIUTUINH!

- MaTepuanoBeieHHe (FOTOBHOCTb K pELIEHMIO CIIOXKHBIX HHXKEHEPHBIX 3a1ad C
MCIIOJIb30BaHHEM Oa3bl 3HAHUH MaTeMAaTHYECKUX U €CTECTBEHHOHAYYHBIX AUCLIUILINH ),

- CONPOTHUBJICHHE MAaTepUaNoB (CIOCOOHOCTh BBINOJHUTH TEXHHUECKOE U TEXHUKO-
HSKOHOMHUYECKOe  OOOCHOBaHHME  IPUHHMAEMbIX  IPOEKTHO-KOHCTPYKTOPCKUX  PELICHUH,
BJIaZICHUEM METOJIaMHU TeXHUYECKOMN 3KCIIePTU3BI IPOEKTA).

Lenbto aucuurumHbl «KOMIBIOTEpHBIN HHKEHEPHBIN aHAIU3Y» SIBISETCS (HOPMUPOBAHHE
y CTYE€HTOB CHCTEMbI 3HAHUH U YMEHH, HEOOXOIUMOM /JIsi CO3aHHSI KOMITBEOTEPHBIX MOAETICH
TUIOBBIX KOHCTPYKLIUH JIETaTENIbHBIX AINapaToB, aHAJIN3a PEe3yJIbTaTOB BBIYUCIEHUN U YMEHUIl
CTPOUTBH PacCUETHBIE CXEMbl TUIIOBBIX KOHCTPYKLMH Y3JIOB U arperaTtoB IUIaHepa caMoJjieTa U Ha
MX OCHOBE pa3padaThiBaTh KOMITBIOTEPHbBIE MOIEIIH.

3agadyaMu TUCLIUIIINHBI SIBJISETCSL:

- U3y4eHHE U OCBOCHHE OCHOBHBIX NPHHLUIIOB KOMIIBIOTEPHOI'O MOJEIUPOBAHUS
TUIOBBIX 3JIEMEHTOB KOHCTPYKIUH JIETATEILHOTO aIapara;

- OCBOEHHE AJITOPUTMOB M METOAOB Pa3pabOTKH KOMIBIOTEPHBIX MOJENEi THIIOBBIX
3JIEMEHTOB KOHCTPYKLUU IIAaHEpPa,

- npuobpeTeHre HaBBIKOB O(QOPMIICHHUS] TOKYMEHTAllMH MO aHAJIN3y Pe3yJIbTaTOB
BBIYMCJICHUN.

[Tocne 3aBepmieHuss oOyueHMs IUCLUIUIMHBI CTYIEHT IOJDKEH OBITH IOATOTOBJIEH K

PELIEHHIO CIIEAYIOINX 3a/1a4 AJIs1 OCYIIECTBICHUS CBOeH PO(eCCHOHATIBHON NeATENIbHOCTH:



- YME€Thb. CTPOUTH PACUYETHBIE CXEMbl THUIIOBBIX KOHCTPYKIMH Y3JIOB U arperatos
TUIaHepa caMoJIeTa; pa3padaThIBaTh MO PACYETHBIM CXeMaM KOMITBIOTEPHbIE MOJIENH, UCTIONb3YS
COBPEMEHHbIE IPOrpaMMHBbIe IPOAYKTHI (Ha mpumepe Siemens NX); aHATM3UPOBATH PE3YJIbTAThI
pacueToB;, AaBaTh PEKOMEHALNH 10 COBEPIIEHCTBOBAHUIO KOHCTPYKLUIL, OGOPMIISTH JOKYMEH-
TaIHIO MO IPOBEAEHHOMY HH)KEHEPHOMY aHAIIHN3Y,

- 3HaTh. OCHOBHBIE IPUHIUIIBI KOMITBIOTEPHOT'O MOAEIHPOBAHMS TUIIOBBIX 3JIEMEH-
TOB KOHCTPYKLMH JIETATENIbHOrO anmapara; oOOOIIeHHbIE aJrOpUTMbl M METOIbl pa3paboTKu
KOMIIBIOTEPHBIX MOJEEH,

- MMETh MPECTABICHUE. O METOIe KOHEUHBIX 3JIEMEHTOB, HA KOTOPOM 0a3upyroTCs
COBPEMEHHbIE IPOrpaMMHbIE NPOAYKTHl HMHXKEHEPHOIO aHAIN3a;, O psAAe COBPEMEHHBIX IPO-
I'PaMMHBIX [IPOIYKTOB, HCHOJIb3YEMBIX B MPOEKTHO-KOHCTPYKTOPCKOI EATEIBHOCTH, U UX KOM-
TUIEKCHOM NIPUMEHEHHH TSI PELIEHUs] MHKEHEPHBIX 3a/1a4.

B pesyibrare n3yueHus: NaHHOH IUCLMIUIMHBI Y CTYIEHTOB (OPMHUPYIOTCS CIIENYIOLINE
oOmmekynbTypHbie/ obmenpodeccroHanbHble/ MPOGEeCCHOHANbHBIE KOMITETEHLMH (3JIEMEHTBI

KOMITETEHLIUH ).

Koa u ¢popmysiupoBka Jranb! GOPMHPOBAHHS KOMIETEHIHH
KOMIETEHLIHH

3Haer MCTOZ[])I PCIICHUS MHXKCHCPHBIX 3a4a1

[IK-1 - roTOBHOCTH K PEIICHHUIO
CJI0’KHBIX HHXXCHCPHBIX 33434 C
HCIIOJIB30BAHUEM 0a3bl 3HAHUM

[TpumeHaTh HA pakTHKEe OA3bl 3HAHUH MATEMATHYCCKUX U
VYMeeT | eCTECTBEHHOHAyYHBIX  AWCLUMIUIMH  JUII  PacueToB
ABHAIIMOHHBIX KOHCTPYKIMH

MaTEeMaTHICCKUX u
CCTCCTBCHHOHAY YHBIX HaBblkamMyu mNpUMEHEHHS MPUKIATHOTO IPOTPAMMHOIO
MCIMIUTAH Braneer | obecneuenus A pemeHHs 3a7ad  MPOGECCHOHATBHON
JESTEIbHOCTH

3nacT MeToap! aHaTM3a HCXOAHOH HHpOpMALNH AT Pa3pabOTKH
[IK-2 - BragenHne HaBhIKaMu MIPOEKTOB JICTATEIBHBIX ANNAPATOB U UX CHCTEM
MOJTyaTh, coOuparb,
CHCTOMATHBHPOBATS " CoGupars, CHCTEMATH3UPOBATh U IIPOBOUTH AHATU3

VYmeeT | ucxonHo# nHpopManmH AT Pa3pabOTKH MIPOCKTOB

IIPOBOJUTh AHATU3 HCXOJHOMU
JIETATEIbHBIX alIapaTOB U UX CUCTEM

uHpopmammm I paspaboTKH

IPOCKTOB ETATeTBHBIX Haspixamu nosy4aTs, COOHMPaTh, CHCTEMATU3HPOBATh U
TPOBOIHUTH AHATH3 HCXOTHON MH(POPMALMH IS

armapaToB U UX CHCTEM;
Pa3pabOTKH MPOCKTOB JICTATCIBHBIX AIMAPATOB U X

Bnageer

cUCTEM
ITK-4 - cnocoOHOCTB BBHITOITHHUTD 3nacT Haznauenue xoHCTpyKTOpcKO-TeXHOMOrHueckux CAIIP u
TEXHHYECKOES U TEXHHUKO- UX MECTO B )KM3HCHHOM LIUKJIC
JKOHOMHUECKOe  0BoCHOBAHME Vaeer | TIPHMEHATS Ha IPAKTHKE KOHCTPYKTOPCKO-
[pUHMMACMBIX TPOCKTHO= texuonoruueckue CATTP
KOHCTPYKTOPCKHX pEIICHUH,
BIAJCHHCM MCTOZIAMH TOXHHYC- | Bareer Hasbixamu npumenenus CAIIP B mpodeccronanpHoM
CKOH 3KCIIEPTHU3BI IIPOCKTA, ACATCIEHOCTH
TK-5 - TOTOBHOCTE [ 3paer | [TopsaoK MPOCKTHPOBAHMS JICTATEIbHBIX ANNApPaTOB
pa3pabaTeBaTh MPOCKTBI

H3IC TN nerarenpHbx | YMmeeT | [IpoexTmpoBath aBHAIMIOHHBIC KOHCTPYKLHH




anmapaToB M HUX CHCTEM HA
OCHOBE CHCTEMHOTO MOAXOZA K | p oo Hagsbikamu pa3paGOTKu NPOSKTOB M3/EIHH IETATEIbHBIX
MPOCKTUPOBAHHUIO ABUALMOHHBIX anmapaTos
KOHCTPYKLUH;
3pacr | COBPCMEHHBIC MCTOI MOZICTHPOBAHKS B TCXHUUCCKHX
[1K-6 - BrageHUEe METOAAMH U cucTemMax
HABBIKAMHU MOJCIUPOBAHHMS HA Vaeer | TIPHMEHSTS MCTOBI MOACTHDOBAHNS B
OCHOBE COBPEMEHHBIX npodECCHOHATBEHOM JEATENBHOCTH
HH(OPMALHOHHBIX TEXHOMOTHH; HaBbikamMu MOAECTMPOBAHHS ¢ HCTIOIb30BAHUEM
Bnaneer
cospemennbix cuctem CATTP
TTK-9 - TOTOBHOCTh CO3aBaTh | 3Haer Haznauenue xoHCTpyKTOpcKO-TeXHOMOrHueckux CAIIP u
COMPOBOAIATH /10Ky MOHTAIIHIO, MX MECTO B JKU3HEHHOM LIUKJIE
HE00X0, JUMYIO JJI TOAACPIKKHU VMeeT HpI/IMeHﬂTb Ha MPAKTHKEC KOHCTPYKTOPCKO-
BCEX OTANOB )KM3HEHHOTO IHKIA texnonornueckue CATIP
paspabateisaemoit Brancer | FaBercavu npivercrms CATTP 8 npodeccronanbroi
KOHCTPYKIMH, e JESTETBHOCTH
MICK-24 - cnocobHOCTs 1 | 3paer | |1OPAAOK MPOBCICHHS MPOCKTHPOBOUHAIX PACTCTOR
FOTOBHOCTE K  IPOBCACHHIO IPOHOCTH BCPTOICTA
MPOCKTHPOBOHBIX  PAcdeToB | | BriGupate cpeacTBa MPOBEICHNS NPOCKTHPOBOUHBIX
adPOIMHAMHUKH, JUHAMUKA pacueToB
nornera, [pOHOCTH " HaBbikamMu MPUMEHEHHS CHCTEM MEIKEHEPHOTO aHAIN3a
SKOHOMHKH  NPOCKTHPYEMOTO | Braneer | (CAE) ans npoBeAcHHs NPOSKTHPOBOYHBIX PACUECTOB
BCPTOJICTA. MPOYHOCTH BEPTOJIETA
Jns  GopMHupOBaHUS  BbIMIEYKA3aHHBIX KOMIIETEHLMHA B paMKaX AMCLUIUIAHBI

«KomnbroTepHBbIi MHXKEHEPHBIN aHaIN3» NpenycMoTpeHo 18/4/6 yaca aktuBHoro odyvenus. I1o

BCEM TCMaM IHCHUILIIMHBI <<KOM1'IbIOTCprIﬁ I/IH)I(CHCprlﬁ AHAJIN3» MPOBOIAATCA l'IpO6J'ICMHO-

OPHUEHTHUPOBAHHBIC JICKIIMOHHBIC 3aHATUS C HUCIIOJIb3OBAHUEM My.]'lePIMCI[PIﬁHOﬁ MpE3CHTAllNNU

JIEKLHOHHOT'O Kypca.




I. CTPYKTYPA U COJAEP)KAHUE TEOPETHUECKOI YACTHU
KYPCA

Coneprxanre TeOPETHUECKON YacTH Kypca pa3OMBaAeTCA HA TEMBI.

Tema 1. OcHOBBI MeTO1a KOHEYHBIX 3JIEMEHTOB (6 Jac.)

Teopernueckne OCHOBBI METOJA KOHEYHBIX SJIEMEHTOB W POJIb METOJA B
KOMIIBIOTEPHOM WH)KEHEPHOM aHAJTH3e.

Tema 2. BHeceHne nu3MeHeHH B KOHCTPYKIUIO (3 yac.)

CoBpeMeHHbIe CIOCOOBI COTTIACOBAHUSA MMAPAMETPOB IEKTPOHHOW MOJCIH U
MapaMeTpPOB PACUETHOW MOJEIM HWHXKEHEPHOTO aHaM3a B Clydyae W3MEHCHUSA
KOHCTPYKITHH.

Tema 3. Opranuzanus ¢aiisios (3 Jac.)

Croco0b1 opranu3anuu (GaitiioB, HeOOXOAMMBIX IS MPOBEACHHUS PACUETOB U

HNX B3aUMOCBA3b.

II. CTPYKTYPA U COJAEPKAHHUE ITPAKTUYECKOM YACTH
KYPCA
JladopaTopubie padorsi (14/ 14 / 14uac.)
JlaGopaTopHuas padora Ne 1. Coznanue daiina FEM. IlocTtpoenue

CeTKH KOHEUYHBIX JieMeHTOoB (2/ 2/ 2 vac.)

1. Cozanue y3/10B.
2. Co31aHrue KOHEYHBIX DJIEMEHTOB.
3. Co31aH1e CETOK KOHEYHBIX JIEMEHTOB

JladopaTopHasi padora Ne 2. Coznanue daiiia FEM. IlocTpoenue ceTku
KOHEUYHBIX 3JIeMeHTOB. (2/ 2/ 2 uac.)

l. Co3aHue CeTKM KOHEUHBIX 3JIEMEHTOB B ABTOMATHYECKOM PEXKHUME
UCIOJIb3YS MacTeP-MOAEIIb.

2. Hasznauenue marepuana.

JladopaTopHuasi padota Ne 3. Coznanue daiina cumyasimun SIM. (2/2/2

yac.)



l. Coznanue (aityia CHMYITSIIIN.
2. 3agaHue rpaHUYHBIX YCIOBUH
3. 3agaHue Harpy3oK.

JlaGopaTopHasi padoTra Ne 4. AHa/Iu3 pe3yJIbTAaTOB B MOCTIPOLIECCOpe.

(2/ 2/ 2 uac.)
1.  HarnsgHoe nmpeacTaBiieHHE Pe3ybTaTOB CUMYJISIIAN
2. Tloctpoenwue rpadukos
3.  HaxoxneHue MaKCUMAJIbHBIX TIEPEMCIICHUHN, HAMpsHDKCHUH |

nedopmaruii B KOHCTPYKITHH.
4. DKCmopT pe3yJIbTaTOB pacuera.
JlaGopaTopHasi padota Ne 5. Pemenne 3anau (2/ 2/ 2 gac.)
l. CamoCTOATENNbHOE BHITIOJIHEHUE PACUETOB
2.  AHanwW3 MONYYCHHBIX PE3YJIbTATOB

JlaGopaTopHasi padora Ne 6. Coznanue ¢aiijia CUMyJISIIHA KHHEMATHKH

(2/ 2/ 2 uac.)
l. Coznanue cBs3ei
2. Coznanmue y310B
3. 3agaHue OTpaHUUCHHUI Ha TIEPEMEICHUE, BPAILICHHE.
4. YkazaHue mapaMeTpoB CUMYJISALINM.

JlaGopaTopHasi padoTa Ne 7. AHAaIU3 pe3yJIbTATOB KHHEMATHYECKOT 0

pacuera (2/ 2/ 2 gac.)
l. H3mepenue 3a30poB B mpoiiecce paboThl MEXaHU3MA.
2 Ornpenenenue nepeceueHuii B mpoiecce padoThl MEXaHU3MA.
3. AHnmarya paboThl MEXaHU3MA
4 [TocTpoenue rpadukon

5 DKCmopT pe3ysIbTaTOB pacuera

IIpakTuueckue padorni (28/ 0/ 0 yac.)
IIpakTuueckas padora Ne 1. Crarnueckuii pacuét OaKu MpU PaCTAKECHUH

(6 vac.)



IIpakTuueckass padora Ne 2. Pacuér coOCTBEHHBIX YacTOT KojeOaHU
TOHKOM miacTuHbI (6 uac.)

IIpakTnueckas padora Ne 3. Cratnueckuii pacuér HanmpsKeHU 1 mporuda
KpYTJI0# mjaacTuHsl (6 vac.).

IIpakTuyeckass padora Ne 4. Pacuer HanpsbkeHWid u aedopmanuii mpu
usrude Oanku (6 uac.)

IIpakTnueckass padora Ne 5. Craruyeckuil pacuéT HANPSHKEHUN s

npoyiuHbI (4 yac.)

1I.  YYEBHO-METOAUYECKOE OBECHHEYEHHE
CAMOCTOATEJIBHOU PABOTBI OB YUAIOIINXCSA

Y4eOHO-METOINYECKOE obecrieueHue CaMOCTOATENbHOMN paboThI
oOyuaromuxcs 1m0  guciuiinHe  «KoMIBIOTEpHBI  MHXXEHEPHBIH — aHAIN3)»
npeacTasiieHo B [Ipunoxennn 1 u Brmouaer B ceos:

TUTaH-TpaduK BBHITIOJIHEHUS CAMOCTOATEIHHONW PabOThI TIO TUCITUTUIMHE, B TOM
YHCIIe IPUMEPHBIE HOPMBI BPEMEHH Ha BBITIOJTHEHHUE IO KAXXKIOMY 33/IaHUIO;

XapaKTEePUCTHKA 3aJaHUN I CaAMOCTOSTENbHOW PaboThl 00ydYaroImuXcs |
METOTUUECKHE PEKOMEHIAITNH 110 MX BHITIOJTHEHHIO,

TpeOOBaHMS K  TPEACTABICHMIO W O(QOPMIICHHIO  PE3yJIbTaTOB
CaMOCTOATENbHON pabOTHI;

KPUTEPUH OLICHKH BHITIOJTHEHUS CAMOCTOSITEITFHOM PabOTHI.

IV. KOHTPOJIb TOCTUKEHUS LIEJIEN KYPCA

OuenouHsle cpencTaa
Ne n/n KonTtponupyemsbie pasaesns / TeMbl
JICIHTLTHHET TEeKYLIUN KOHTPOJIb HPOMEIKYTOHHAA
aTTecTauus
1 AHanu3 HanpsHKEHHO- YO-1 1,2,3,4,11,21,38

ne(opMUPOBAHHOTO COCTOSTHUS YO-1 5,6,7
KOHCTPYKLIUHI U UX 3JIEMEHTOB YO-1 11,12
Kunemaruueckuii anamus padorsr | LIK-1(2) 19,20,23

2 MeXaHu3Ma IIK-1 (a) 21,22

I1K-1 (a) 30




TunoBble KOHTPOJIbHBIE 33/IAHUS, METOANUECKUE MATEPHUAIIBI, OTIPEICIISIONINE
OpOLEaYpbl OLICHWBAHUS 3HAHWM, YMEHMH M HABBIKOB M (WMJM) OIbITa
JEATENBHOCTH, a TaK)KE€ KPHUTEPUU M IOKA3aTelIu, HEOOXOAUMBIE ISl OLEHKH
3HAHWH, YMEHWIA, HABBIKOB U XapaKTCPU3YIOMIME dTanbl (OPMUPOBAHUA
KOMIIETEHIIMA B TPOLECCE  OCBOEHHUS  00pa30BaTeNbHONM  MPOTPaMMBI,

npenacrasiieHsl B [Ipunoxenun 2.

V. CHHUCOK YYEBHOM JIUTEPATYPbI H MHOPOPMAIIMOHHO-
METOANYECKOE OBECIIEYEHUE JUCHUIIJINHBI

OcHoBHas UTEpaTypa
(271eKmpoHIbIE U NEYAMHbIE USOAHSY)
l. C.I1. PaukoB NASTRAN mns Windows.- M.:HTII 2004. - 552 c.

2. E.K Poi6aukos, C.B.Bonoaun, P.1O. CoboneB UHkeHEepHBIE pacU&ThI
MEXaHUYECKUX KOHCTpYKUMH B cucteme Patran-Nastran. Yacte 1. YueGHoe moco-
oue — M., 2003. - 130 c.

3. E.K Poi6aukos, C.B.Bonoaun, P.1O. CoboneB UnkeHepHBIE pacU&ThI
MEXaHUYECKUX KOHCTPYKIUi B cucteMe Patran-Nastran. Yacts II. YueGHoe nmoco-
oue. — M., 2003. - 174 c.

4. J.T". [lIumkoBuy Pacuer koHctpykumii B . NASTRAN — M.:JIMK,
2004. - 704 c.

JlonosHUTE ILHAS JINTEpaTypa
(nedammwie u 21eKmMponHbIe USOAHUSY)

5. B.HN.®eonoches Conporusienue matepuanos - M3n. 13-e, crep .- M.:
MznarensctBo MI'TY um. H. 3. baymana, 2005 .- 590,

6. AramupoB, JI.B. Conporusnenue wmatepuangoB. Kpatkuii Kypce
[Texcr]: st crynenToB By3oB / JI. B. Aramupos .- M.: ACT: Actpens, 2003 .- 256
c

7. Beenenne B conporusnenue marepuaios / I1. A. I1asmos, JI. K. ITap-

muH, . b. Komuun, b. E. Mensuukos; noa pen. b. E. MenbaukoBa, CaHKT-



[leTepOyprckuii rocyJapCTBEHHBIH TEXHUUECKH yHUBepcuTeT.- M3n. 2-e, ucm.-
CII6.: M3parenbcTBo "Jlanp", 2002 .- 155 ¢

8.  B.I. Mensnaukos, C. E. UBanos, I'. 1. MenbaukoB. KomnbroTepHbie
TEXHOJIOTHH B MexaHumke mpubopubeix cucreM / [log pen. B. I, Menbaukosa.-
CII6.: CIIeI'Y UTMO, 2006 .- 130 c.

9. B.I'. Mensnukos, C.E. Msanos, I''M1. Menbaukos,A.I" Kpusoiiees
KommnbroTepHbie 1abopatopHbie padoThl O COMPOTUBJIECHUIO MaTepuaiioB” - CII6:
CIIeI'y U'TMO, 2010. — 60 c.

10. A AXwmeneB, B.A. CumopoB ComnpoTHBJICHHE  MaTEPHUAJIOB.
Jla6.pabotsl — MH.:YII 2004. —206 c.

JIEKTPOHHBIE PecypcChl

Anpkos B.IO., Axymmnaa H.A. JITaGopaTtopHblii MpakTHKyM TTOMOACIIMPOBA-
a0 B makere Mathcad. Monyne 3: Moaenuposanue B Mathcad : [OnexTpoHHBIH
pecypc]: Yuebnoe nocobue // EnnHOE OKHO TOCTyNma K 00pa30BaTeIIbHBIM PECyP-
cam. URL: http://window.edu.ru/resource/449/70449

VI. METOUMYECKHE YKA3AHUA
11O OCBOEHMUIO JTUCHUITIMHBI
MeTtoau4yeckne yKa3aHusi 10 0CBOCHHI0 JUCHHILIMHBI PekoMenaanuu

Mo IUVIAHUPOBAHHUI M OPraHU3ALUU BpeMeHH, 0TBEeHHOr 0 HA U3yUyeHue
AUCHUTLIHHBI

[To kaxpoi Teme aucHUIUIMHBL «KOMIBIOTEPHBIA HH)KCHEPHBIM aHaIU3»
NpeAnoiaraeTca MpoBEACHUE AYJIUTOPHBIX 3aHATUH M CaMOCTOATEIBHOW PabOTHI
T. €. YTCHHE JIEKIUH, pa3paboTka cOOOLIEHU NOKIaAa, BOMPOCHL JUIsl KOHTPOJA
3HaHWi. Bpems, Ha u3ydyeHne TUCHUIUIMHBI U MJIAHUPOBAHUE 00BbEMA BPEMEHHU HA
CaMOCTOATENBbHYIO Pa0OTy CTYACHTa OTBOAMTCS COINIACHO paboueMy ydeOHOMY
TUTAaHY JAHHOW CHEIUAIbHOCTH. [IpemycMarpuBaioTcs TakkKe aKTHBHBIE (HOPMBI
00y4eHUS.

Jlnsa cokpalleHusi 3aTpaT BPEMEHU Ha M3yUEHHUE AUCLUIUIMHBI B TEPBYIO
ouepeib, HeOOXOAMMO CBOEBPEMEHHO BBISICHUTD, Kakoi 00beM MH(MOpManuu clie-

AYyCT YCBOUTDL, KAKUC YMCHMUA HpI’IO6peCTI/I JJI1 yCIICHIHOI0O OCBOCHUA AHUCHUIIIIN-


http://window.edu.ru/resource/449/70449

HbI, KAaKH€ 3a/JIaHHsI BBIMIOJIHUTh Il TOTO, YTOOBI MOJYUYUTh JOCTOMHYIO OIIEHKY.
Csenenust 00 3TOM (CMUCKU PEKOMEHIyEMOM M JOMOJHUTEIbHON JIMTEPATYPhI, TE-
Mbl TPAKTHUYECKUX 3aHATHUN, TECTOBBIE 3a/laHUS, a TAKXKE JPYyrue HeoOXOaUMbIE
MaTepHalibl) UMEIOTCS B pa3paboTaHHOW paboueit yueOHON mporpamMmsbl AUCIH-
TUTUHBL.

PerynsapHoe nocenienue JIeKIui U NPAaKTHYECKUX 3aHATUN HE TOJIBKO CIIO-
COOCTBYET yCTICIIHOMY OBJIAJICHHUIO TPOGECCHOHATPHBIMU 3HAHUAMHA, HO U TIOMO-
raeT HawiIydiiuM oOpa3oM OpPraHMW30BaTh BPEMs, T.K. BCE BHJbl 3aHATHHA pacrpe-
JIETICHBl B CEMECTPE TUIAHOMEPHO, C yUYE€TOM HEOOXOIUMBIX BPEMEHHBIX 3aTpar.
Baxnas ponp B IMJIaHUPOBAHWM W OPraHU3ALMKN BPEMEHU HA U3YUYEHUE OUCLHUILIH-
HBl OTBOIMTCSI 3HAKOMCTBY C TJIAHOM-TPA(WKOM BBITIOJTHEHHS CAMOCTOSTEIBHOM
pabOThl CTYACHTOB IO JAHHOW AMCIUIUIMHE. B HEM COAEpKUTCS BUABI CAaMOCTOS-
TEJIBbHOW PabOThl ISl BCEX PA3/EiIOB JUCLMUIIMHBI, YKA3aHbl MPUMEPHbIE HOPMbI
BPEMEHHM Ha BHIMIOJIHEHUE U CPOKHU CHAYM 33IaHHM. .

Yrobbl comeprkarenbHas nH(pOpMaNWsa MO AUCIUATUIMHE 3alIOMUHAIACK, IIe-
Jeco00pa3Ho U3ydaTh €€ MO3TAMHO — [0 TEMAM U B CTPOTO# MOCIEI0BATEIbHOCTH,
MOCKOJIBKY MOCJIEAYIOIINE TEMBI, KaK MPABUJIO, ONUPAIOTCS HA npeasiaymme. [lpu
MOJATOTOBKE K MPAKTUYECKUM 3aHATUAM LEIECO00PA3HO 32 HECKOJILKO JAHEH 10 3a-
HATUS BHUMATENbHO 1—2 pa3a MpouMTaTh HYXKHYIHO TEMY, MOMBITABIIMCH Pa30-
OpaTbCs CO BCEMU TEOPETUKO-METOAMUECKUMU TOJIOKECHUAMU U nipuMepamu. s
0osee riryOOKOro yCBOSHHS MaTepuaia KpaiHe BaXKHO OOpPaTUTHCS 32 MOMOIIBIO K
OCHOBHOM W JIOMOJIHUTEIbHON YUeOHOMU, CIIPAaBOYHOM JTUTEPATypE, KypHAJIaM WU
K MMPEMOJABATEIIO 32 KOHCYJIbTALIUEH.

BaxxHol yacTeio pabOThl CTYAEHTA ABJIACTCS 3HAKOMCTBO ¢ PEKOMEHIyEMOM
Y JIOIIOJIHUTEIIBHON JIMTEPATYPOH, MOCKOJIBKY JIEKIIMOHHBIA MaTrepual, IpU BCEU
€ro BaXHOCTH ISl MPOLECCA U3YUCHHS OUCLMILUIAHBI, COACPKUT JIUIIb MUHHUMYM
HEOOXOIUMBIX TEOPETHUYECKUX CBeIeHMU. Briciiee oOpazoBaHue mpearnosaract
Oonee riyOokoe 3HaHME mpeamera. Kpome TOro, OHO MPEANoNaraeT He TOJIbKO

ycBoenue nHpopmammu, HO u (GOPMUPOBAHUE HABBIKOB MCCIIEIOBATEIIHCKOW pabo-



Thl. /{71 3TOro HEOOXOAUMO HM3yuaTh U CAMOCTOSTENIBHO AHAJIM3UPOBATh CTaThbU
NEPUOINYECKUX U3JaHul 1 HTEpHET-pECypChl.

CryaeHTam peKOMEHAYETCA CIAEAYIONMM 00pa3oM OpraHu30BaTh BpPEMsl, He-
00X0IMMOE 17151 U3yUEHUS TUCIHUIUTHHBI « KOMIBIOTEPHBIN UHKEHEPHBIA aHATU3):
U3y4YEeHHE KOHCMEKTA JIEKIIUU B TOT K€ JeHb nocie jJekuuu — 10 — 15 MunyT; mo-
BTOPEHHUE JIEKLUH 32 ACHb Nepel caeayromen nekuuei — 10 — 15 MuHyT; n3yuenue
TEOPETUUECKOI0 MaTepuaia Mo peKOMEHAYEMOUW JuTeparype U KoHcmekty — 0,5
4ac B HEAEIO; MOJAr0TOBKA K MPAKTHYECKOMY 3aHATHIO — | yac.

Torga obiue 3aTpaTbl BpEMEHU HA OCBOCHHME Kypca AMCLMIUIMHBI CTYICH-
TaMU COCTABAT OKOJIO 2 Yaca B HEJEJIO.

OcBoenue nucuurinHbl «KOMIBIOTEpHBIA WHKEHEPHBIN aHAIU3 BKJIKOYAET
HECKOJIbKO COCTABHBIX 3JIEMEHTOB YU€OHOU AEATEIbHOCTH.

1. BaumarenbHOE uTeHHE pabouel MporpaMMbl JUCHUIUIMHBI (TOMOTAET 1ie-
JIOCTHO YBUJETh CTPYKTYPY U3YUAEMBIX BOITPOCOB).

2. V3ydyeHre METOAMYECKMX PEKOMEHJALMA MO CaMOCTOATEIbHON padoTe
CTYJICHTOB.

3. BaxHeiiei cocTaBHONW 4acThIO OCBOCHMS AUCIMUIUIMHBI ABJIAECTCS MOCE-
IEHUE JIEKIUi (00513aTeNIbHOE) U MX KOHCHEKTUpOBaHHE. | 1yOOKOMY OCBOEHHIO
JIEKIIMOHHOTO MaTepHajia cnocoOCTBYET MpeABapUTEIbHAsA MOATOTOBKA, BKIIFOYA-
01l YTCHHUE MPEAbIAYILIEH JIEKIMU, padoTy ¢ HOPMATUBHOMN JIMTEpATypo, yued-
HBIMH MOCOOUSAMHU U HAYYHBIMHU MaTEpHATIAMHU.

4. PerynspHas MOArOTOBKA K MPAKTUYECKUM 3aHATHUSM W aKTHBHas pabora
HA 3aHATHSX, BKIIIOYAOIIA:

— MOBTOPEHHE MaTepuaa JICKIUHU MO TeMe PpaboThI;

— 3HAKOMCTBO C IJIAHOM 3aHSTHS U CIIMCKOM OCHOBHOW M JOTIOJTHUTEIBHOM
JUTEPATYPHI, C PEKOMEHAAIMAMU MPETMOJABATENS IO MOATOTOBKE K 3aHATHIO,

— W3yUYCHWE HAYUHBIX CBEJICHUU MO JAHHOW TEME B Pa3HBIX YUEOHBIX MOCO-
OMSIX U HAyYHBIX MaTepuanax;

— YTEHHE MEPBOMCTOYHHUKOB M MPEAJIaracMoM JOMOJTHUTEIbHON JINTEpPATy-

pHI;



— BBINUCHIBAHUE OCHOBHBIX TEPMHUHOB MO TEME, HAXOXKIACHUE UX OOBICHE-
HUS B CJIOBAPAX W SHIMKJIONEAMUIX U BECHUE TJIOCCAPHS;

— COCTaBJICHUE KOHCIIEKTA, TEKCTa COOOIIEHUS, TPU HEOOXOIMMOCTH, MJIaHa
OTBETa HA OCHOBHBIE BOMPOCHI MPAKTUUYECKOTO 3aHATHUSA, COCTABICHUE CXEM, Ta0-
JINIL,

— TOCEIICHUE KOHCYJbTALMI MPEnoaaBaTesisa C UEIbIO BBISICHEHHUS BO3HUK-
IINX CJIOXKHBIX BOMPOCOB MPHU MOATOTOBKE K 3aHATHIO, MEPecaade KOHTPOJIbHBIX
3aJaHUN.

5. I[loAroToBKa K YCTHBIM OITPOCAM, CAMOCTOSITENIbHBIM paboTam.

6. CamocrtodarenbHas npopaboTka TEM, HE M3JIaraeMbix Ha Jjiekiuax. Hamu-
CaHHE KOHCIEKTA MO PEKOMEHAYEMBIM NPENOAABATEIEM HCTOYHUKAM.

7. IloaroToBka Kk 3a4eTy (B TE€UCHUE CEMECTpa), MOBTOPEHUE MaTepualia BCe-
ro Kypca IUCUUIIuHbL «ICTbITaHuE CUCTEM CaMOJIETOB (BEPTOJIETOB)Y.

[Ipn HEnoCeIeHnH CTYJEHTOM OMNPEACIICHHBIX 3aHATHM, MO YBAXKUTEIBHOU
NPUYKHE, CTYACHTOM OTpPabaThiBA€TCS MaTEPHAl HA 3aHATUAX, TTPU STOM OAJLIBI 32
JAHHOE 3aHATUE HE CHMXAIOTCA. Eciu e yBaXXUTEIbHOCTh MPOIYIIEHHOTO 3aH -
TUA CTYACHTOM JOKYMEHTAJIbHO HE MOATBEPKIAETCA, B TAKUX CIIydasx OaJUIbl MO
yCIMEBAEMOCTH CHMIKAKOTCS, COTJIACHO TMOJIMTHKM JUCLUMIUIMHBL. B nensx yroune-
HUSl MaTepHalia Mo OMPEEICHHOW TeME CTYIECHT MOYET MOCETUTh YaChl KOHCYJIb-
TaIUM TIPEToaBaTelis, CorJiacHoO rpaduka yTeepkaeHHoro Ha kadenpe. [lo okon-
YAHUIO Kypca CTYACHT NMPOXOAUT MPOMEKYTOUHBINM KOHTPOJIb 3HAHWUM IO JAHHOU
JTUCIMILTAHE B JOPME dK3aMEHa.

PexoMeHaanuM Mo NoAroTOBKe K NPAKTUYECKUM 3aHATHIM

[IpakTrueckue 3aHATUSA ABIAIOTCS OAHUM W3 BUIOB 3aHATUN NPHU U3YyUYECHUU
Kypca AuCHUIUIMHBI «KOMIBIOTEPHBIA HMHKEHEPHBIM aHAJIM3» W BKIIOYAIOT
CaMOCTOAITENbHYI0 TOATOTOBKY CTYJAEHTOB MO 3apaHee MPEATI0KECHHOMY IUIaHy
TEMbI, KOHCIEKTUPOBAHHE TMPEIJIOKEHHOW JIMTEPATyphl, COCTABJICHUE CXEM,
Tabaui, paboTy CO CIIOBApsAMH, YYE€OHBIMHU MOCOOMSMH, IEPBOUCTOUYHHUKAMHU,

HaN¥MCaHue COOOIICHUH, MMOATOTOBKY AOKJIA0B, PEIICHUE 3a/1a4.



[lenpt0 TMPAKTHUECKUX 3aHATHHA SABISETCS 3aKPEIJICHHWE, PacIIMpEeHUE,
yrayOJIeHHe TEOPETHUUECKUX 3HAHWW, TOJIYYeHHBIX Ha JIGKIUSAX M B XOJE
CaMOCTOATENBbHON padOThl, Pa3BUTHE MTO3HABATEIBHBIX CIIOCOOHOCTEH.

3amadeil MPaKTUYECKOTO 3aHATHS SBISETCS (OPMHUPOBAHWE Y CTYIACHTOB
HABBIKOB CAMOCTOSITEIPHOTO MBIIUICHUS H IMYyOJMYHOTO BBICTYIUICHUS TIPH
WU3yUYEeHUU TEMBI, YMEHHUs 0000IaTh ¥ aHAIM3UPOBATh (PAKTHUECKHUN MaTepHal,
CPaBHMBATh PpA3UYHBIE TOYKHA 3PEHUSA, ONPEACNATh W apryMEHTHPOBAThH
coOCTBeHHYIO mo3uli0. OCHOBOM 3TOro BHAAQ 3aHATHHA SABJISAETCS H3YUYCHHE
NEPBOMCTOYHUKOB,  TMOBTOPEHHE  TEOPETHUECKOTO  MaTepuaia,  pPeIIeCHHUE
poOJIEMHO-TTIOMCKOBBIX BOMPOCOB. B mporecce MOATOTOBKA K MPAKTHICCKUM
3aHATUAM CTYJEHT YUHTCA:

1) camocTosTenbHO paboTaTh C HAYYHOM, yUeOHOM JIUTEpaTypOi, HAYUYHBIMH
U3AHUSMH, CTIPABOYHUKAMHU,

2) HaXoAWUTh, OTOMPATH U 0000IIaTh, AHATU3UPOBATH HH(POPMAIIHIO;

3) BBICTYNATh Mepe] ayIMTOPUEH;

4) paumoHaJIbHO YCBAaWBATh KaTerOpUaJIbHbIN anmapar.

CaMonoaroToBKa K MPaKTHUECKUM 3aHATHAM BKITIOUAST TAKUE BHIbI
NEeSATENIbHOCTH KaK:

1) camocTosTenbHas nmpopadoTKa KOHCHEKTA JICKIUH, YICOHUKOB, YUEOHBIX
nocoOuii, yaeOHO-METOAMUECKOHN JTUTEPATYPHI;

2) KOHCTIEKTUPOBaHUE 0053aTeIbHOM JIUTEpATypPhl;, padoTa ¢
NIEPBOMCTOYHUKAMU (SIBJIAETCA OCHOBOM JIJIsi OOMEHA MHEHHUSIMH, BHISIBIICHUS
HEMOHATHOTO),

3) BBICTYIUICHHUA C TOKIaAaMH, COOOIEHUAMH,

4) moAroToBKa K OMPOCaM M 3a4eTy.

VII. MATEPUAJILHO-TEXHUUYECKOE OBECHEUEHHNE
A CIUTLIAHBI

Bo BpeMs uzyueHnss AUCHUIIIMHBL « KOMIIBIOTEPHBIN UHKEHEPHBIN aHAIN3

O0ydJaronMiCcss MOXKET HCIOJIb30BaTh COBPEMEHHYIO ammapaTtypy W CpeacTBa



00paboTKH JTAHHBIX (KOMITBIOTEPHI, BBIUHCJIUTEILHBIE KOMILIEKCHI,
pa3padaTrhIBAOIINE MPOTPAMMBbI U TIP.), KOTOPbIE HAXOAATCSA B COOTBETCTBYIOIICH

OpraHM3aIIHH.



[Tpunoxenue 1

MHUHHUCTEPCTBO HAVKHU U BBICIIIET'O OBPA30BAHU S POCCUMCKOM ®EJIEPALIUA
denepanbHOE rOCYAAPCTBEHHOE ABTOHOMHOE 00Pa30BATEIBHOE YIPEIKACHHE BBICIIETO 00Opa30BaHMS

«/lanbHeBOCTOUHBIH (peepaIbHbIII YHUBEPCUTET)

(ABDY)

OUJIUAJL IB®Y B I''APCEHBEBE

YYEBHO-METOJNMYECKOE OBECIIEYEHUE CAMOCTOSITEJIbHOM
PABOTbBI OBYUAIOHIUXCHSA
no aucuuruiniHe « KoMnbroTepHbIii HH:KEHEPHBII aHAJIN3
CrnemnaabHocTh 24.05.07 CaMo€T0- ¥ BEPTOJIETOCTPOCHUE

Crenmanmsamms «BeproneTocTpoeHue)

®opma NoATOTOBKH 0YHAsH/ 3a04Has1/ 3204HAsI 110 YCKOPEHHOI MporpaMme Ha
oasze CIIO

ApceHbeB
2018



ILnan-rpa¢uk BbINOJTHEHUS CAMOCTOSITEIbHOM Pa0oThI M0 AUCIUTLINHE

IIpumepHbIe
Ne Hara/cpoxnu N HOPMBI ®opma
Bua camocrosiTesibHOI paboThI
o/ BbINOJTHEHHS BpPeMEHH HA | KOHTPOJIsI
BbINOJTHEHHE
) CornacHo many IToaroToBka K MPakTUYECKUM U 4 3auteHo /
yeOHOro mporecca | 1adopaTopHbIM paboTam He 3a4TeHO
y p patop p
) CornacHo many IToaroToBka K MPakTUYECKUM U 4 3auteHo /
yueOHOro npouecca | 1abopaTopHbIM paboTam HE 3a4TeHO
3 CornacHo many IToaroToBka K MPakTUYECKUM U 4 3auteHo /
yueOHOro npouecca | 1abopaTopHbIM paboTam HE 3a4TeHO
1. XapakTepuCTHKA 3aIaHUI VIS CAMOCTOSITE/IbHOIT padoThl 00y4a-
HOLIHUXCH

CamocTtosiTenbHas padoTa CTYACHTOB MO aucuUIiuHe «KoMIbIOTEpHBIM
WHKCHEPHBIN aHaJIN3» BKIIFOYAET. TOATOTOBKY K MPAKTHYECKUM 3aHITHSIM, J1a0o-
PaTOPHBIM 3aHATHSAM, BBHITIOJIHCHHE pacdeTHO-rpaUuecKoi pabOThI 1 3aUeTy.

[TpakTHueckne 3aHATHS SABISIOTCS OAHUM W3 BUIOB 3aHATHN NIPH M3yUCHUH
Kypca AUCHMIUTMHB « KOMIBIOTEpHBIN WHKEHEPHBIM aHAJIN3» W BKJIIOUYAIOT CaMO-
CTOSITEIbHYIO TIOATOTOBKY CTYACHTOB MO 3apaHee MPEAJIOKEHHOMY TUIAHY TEMBI,
KOHCIIEKTUPOBAHKUE TIPEAJIOKEHHONU JIUTEPATYPhI, COCTABJICHUE cXeM, TaOJuIl, pa-
00Ty CO CJIOBapAMH, YUeOHBIMHU MTOCOOUSMHU, IEPBOMCTOUHUKAMHU, PEIISHUE 3a1a4.

[lenpr0 TPAKTHYECKUX 3aHATHH SIBISETCA 3aKPEIJICHUE, PaCIIUPCHHE,
yriyOJICHHE TEOPETUUECKUX 3HAHUHN, TOJYUYEHHBIX Ha JICKIIUAX U B XOJE CaMOCTO-
ATEIIbHOW Pa0O0THI, Pa3BUTHE MTO3HABATEIBHBIX CTOCOOHOCTEH.

3amauell MPaKTHYECKOTO 3aHATHA SIBISETCA (POPMHUPOBAHHE Yy CTYJICHTOB
HABBIKOB CaMOCTOSATEILHOTO MBIIUICHUS W MyOJIMYHOTO BBICTYIUICHHUS TIPH HU3yUe-
HUHW TEMBI, YMEHHU 00001aTh M aHATU3HPOBATh (DaKTHUECKHUIA MaTepHall, CPaBHH-
BaTh Pa3JIMYHBIC TOYKH 3PCHHS, OMPEICIATh W apryMEHTHPOBATH COOCTBEHHYIO

no3unuio. OCHOBOM 3TOro BUJA 3aHATUHN SABIAETCA W3YUYCHHE MEPBOMCTOUYHHMKOB,




MIOBTOPEHHUE TEOPETUUECCKOTO MaTepHaja, PeHieHHe MPOOIeMHO-TTIOMCKOBBIX BO-
npocoB. B mpoiiecce moaAroTOBKY K MPAKTHUESCKUM 3aHITHSIM CTYACHT YUUTCS:

1) camocTosaTeNnbHO paboTaTh ¢ HAYYHOM, YUEOHON JTUTEPATypPO, HAyUHBIMU
U3AHUSMH, CTIPABOYHUKAMHU,

2) HaXoAWUTh, OTOMPATH U 0000IIaTh, AHATU3UPOBATH HH(POPMAIIHIO;

3) BBICTYIIATh TIEPE Ay AUTOPUEH;

4) paumoHaJIbHO YCBAaWBATh KaTerOpUaJIbHbIN anmapar.

CaMonoaroToBka K MPaKTUYECKUM 3aHATHAM BKITIOUAET TAKUE BUIBI JE-
TETHHOCTH KaK:

1) camoctosaTenbHas mpopadboTKa KOHCIEKTA JIEKIMH, YUeOHUKOB, YUEOHBIX
nocoOui, yaeOHO-METOAMUECKOM JTUTEPATYPHI;

2) KOHCIEKTUPOBaHUE 00s13aTEIbHON IUTEpaTyphl; paboTa ¢ MEPBOMCTOUHU-
KaMU (SIBJISIETCS OCHOBOH 111 0OMEHA MHEHHSIMH, BBISIBJICHUS HETIOHITHOTO);

4) moArOTOBKA K 3a4ETy.

BBINIOJJTHEHUE PACUETHO-TPA®NYECKOI PABOTBI
Ieab paGboThl.

[Ipoananmm3upoBaTh HAMPSHKEHHO-IEPOPMUPOBAHHOE COCTOSHUE, OTIPEICITHB
00yacTH, B KOTOPBIX HAMPSHKEHHS TPEBHIIIAIOT Mpeaea TekydecTr. OTnpenennuThb
BEJIMUUHY JTOTTYCTUMOW HArpy3KH.

Jlnis BeImosTHEHUS J1a60paTOPHBIX PabOT HEOOXOIUMO CO3/1aTh MOAECIH JIeTa-
i B cpeae Patran, mpousBecTr pacuéThl MOACTH C TIOMOIIBIO CUCTeMBbI Nastran,
3aTeM Pe3yJIbTaThl MPOAHATM3UPOBATh B cpeae Patran.

l. CoznaTh TeOMETPUUECKYIO MOJETh 00BbEKTa aHau3a B Patran

2. Onpenenuth CETKy W3 TPEUIaracéMbIX BHUIOB KOHEUHBIX SJIEMEHTOB
(Mesh Creation) u Be1OpaTh THIT KOHEYHBIX 371eMeHTOB (Elements)

3. 3amare Harpy3ku u rpanuunbie ycnmous (Loads And Boundary
Conditions )

4, Omnpenenuts cBolicTBa Marepuana (Material Properties )

5. 3amate xapaktepuctuku semenTa (Element Specification)



6. Onpenenute THM aHanW3a W 3amycTuTh pacueT (Analysis Linear
Static)

7.  Ilomyuuts m obGpabotaTh pe3ynbrarhl pacdeta (Results Deformation
Plot/Stress Fringe Plot)

OcHoBHBbIE TOHATHSI.

[Ipennonoxxum, 4To Harpy3ka N Ha KOHIAX CTEPXKHS pacHpeaesieHa paBHO-
MEPHO TIO CEUCHUIO, T.€. yAOBIeTBOPseT npuHimmy CeH-Benana.

Pacmsicenuem — cocamuem cmepocus uau 6pyca Ha3bIBACTCSA TAaKOW B
nedopMaIui CTEPXKHS, MPH KOTOPOM BO BCEX €T0 TOMEPEUYHBIX CEUCHHSIX NEH-
CTBYET TOJIBKO OJHO BHYTPECHHEE YCWIIHE — Npo0ovbHasi cuid. | TTaBHBIA BEKTOP
YCHUJIUH TPUIIOKESHHBIX K TIOTIEPEYHOMY CEUCHHIO MTPUHATO 0003HauaTh N. YCIoB-
HO CYMTAEM, YTO MPOIOJIbHAS CHJIa MPHIIOKEHA K HEHTPY TskecTH ' MOTEPEYHOTO
CCUCHHUA CTEP)KHSA M HampapJieHA TEPIICHANKYJAPHO TUIOCKOCTH CeUeHHs (TI0 OCH
crepxHs). Jledopmarus pacTsHDKEHHUS W CHKATHSA BO3HHUKAET B CTEPIXKHE MO JCH-
CTBHEM BHEIITHUX CHJI, HAITPABJICHHBIX TIO OCH CTEPIKH.

Jlis mpOoAONbHON CHITBI MCTONB3YETCS CIEAYIOIIEe MNPAsulo 3HAKOG:. TIPU
PaCTSHIKEHUM TPOJOJIbHASA CHJIa CUMTACTCS TOJIOKUTEbHON (OHA HAMpaBJIeHA IO
BHEIIHCH HOPMAJIHM K TONEPEYHOMY CEUEHHIO); TMPH CHKATUU TPOAOIbHAS CHJIAa
CUMTAETCA OTPULIATENIBHOM.

[Ipu pacTsSKEHUH U CHKATHH CTEPXKHS B €T0 TIOTIEPEUHBIX CEUCHHUSIX ICHCTBY-
€T TOJIbKO HOpPMaJibHOE HampspkeHue. [Ipy mpakTuuecknx pacuérax JOMyCKaeTCs,
9TO BO BCEX TOUKAX MOMEPEYHOTO CEUCHHUS ACHCTBYIOT OJIMHAKOBBIC HOPMAIbHBIC
HanpsokeHus. [[pyruMu ClIoBaMU, HOPMATbHOE HANPSJICEHUE 8 NONePeyHoM cede-
HUU CIMEPIICHS NPU PACMSNCEHUU U CHCAMUU PACNPEOLTIEHO PABHOMEPHO

HopmanbHoe HanpspKkeHHE B MOTIEPEYHOM CEUYCHUH C TUIOMAABI0 A, B KOTO-
POM IEHCTBYET MPOAOJIbHASA criia N, onpenensiercs mo ¢popmyrie.

OO6BIYHO HOpMAJIbHOE HANpsHKEHHE u3Mepsiercsa B wmeeanackansx: 1 Mlla =
= 10° [Ta = 1H/mm2. 3HaK HOPMAJILHOIO HANPSKEHUS G ONPEEIAETCA 3HAKOM
IpOJ0JIbHOM cuiibl N: ipu pactsikeHuu 6 > 0, npu cxatnu 6 < 0.

[TycTh cTepkeHb (MU yU4aCcTOK CTEPIKHS) C IEPBOHAYAIBLHOM JJTMHOM / M T10-



CTOSIHHOM TITOIIAbIO TIOTIEPEUHOTO CeUeHUsT A MCTBIThIBAET AePOPMAIHIO PacTs-
KEHUS WIM CHKaTHS C TOCTOSTHHOM MpoaoibHOM cujior N. [Ipu 3ToM ero nepBoHa-
JajibHAs JUTHHA / U3MEHAETCS Ha BEJTMUMHY A /, KOTOPYIO HA3BIBAIOT AOCOMOMHOI
npooonbHoll Oeghopmayueii. OTHOIIEHUE a0COMIOTHON POAOIBHON AedhopMannu K
NIEPBOHAYAJIFHOW JUTHHE HA3BIBACTCS OMHOCUMENbHOU NPOOOIILHOL Oehopmayueil.

[Ipu pacTsxernn A [ B eABISIOTCS TOMOKUTEILHBIMU, TIPH CKATHH — OTPH-
natesibHbIMUA. COTTIACHO 3aKOHY ['yka npu pacmsscenuu u Cxcamuy OTHOCUTEIb-
Has IPOAOJIbHAA NedopMalvs MPONOPIMOHATIbHA HOPMAJIbHOMY HAMPSHKEHUIO.

Moaynes HOPMAJIBHON YNPYTOCTH SIBJIACTCA BAXKHEHIIEH XapaKTEPUCTUKOMN
MEXaHWUYECKUX CBOMCTB Matepuania. OH ompenenserca B Mera nackaiasix (Mlla).
OtmeTum, 4TO 3aKOH ['yKa BBIMOIHAECTCS TPH HOPMAJIBHBIX HANPSHKEHUAX, HE Mpe-
BBILIAIOIIUX 1pedenia NPOnopYUOHANTbHOCIU.

Ecnm crepkeHb COCTOMT M3 HECKOIBKHX YYAaCTKOB C MEPBOHAYAJIbHBIMHU
JUTMHAMU /; TIOCTOSITHHBIMH TUTOIIAIIMA TIOTICPEYHBIX CEUCHHUH A; U MOCTOSHHBIMA
OPOAOIBHBIMU CHJIaMU N;, TO aOCONOTHas MPOAOJbHAs aAedopMamms BCETO
CTEPIKHS paBHA CyMM€ aOCOJFOTHBIX MPOIOJIbHBIX Ae(OPMAIHii STHX YIACTKOB!

Yenosus npounocmu cTepiHA NPU PACTAKEHUU U CIKATHH JUIS TUTACTUYHBIX
MaTepuanoB (HOPMYIHPYETCS CICAYIONMM 00pa3oM: MaKCUMAJIbHOE TIO MOJYIIIO
HOPMAJIbHOE HANPS)KEHUE HE MOJKHO MPEBBIIIATh O0NYCKAEMOe HOPMATbHOE
Hanpsicenue [6]: Max |o(x)| < [c] (1.6)

Onucanue aerajm.

KoHconpHas Oanka, 3aJaHHBIX pa3MepoB /, b, c ,
W3rOTOBJIEHHAA U3 MATEPHUAJIa CO CBOMCTBAMM CTaJIH. TZ.
OnuH koHel Oaiky KECTKO 3aKpEeIyieH Ha Hero-

JABUKHOM OCHOBAHHWH, Ha APYIOM KOHIIC BAOJIb OCH

Oanku mpuiiokeHa pactaruparomias cwia F=10 kH,

PAaBHOMEPHO pachpesciCHHAas Ha TOPIEBOW ILIO-
maake. TpeOyeTcss METOIOM KOHEUHBIX AJIEMEHTOB OMNPEACIIUTh MEPEMEINCHU H
HanpspKeHUs B Oanke. B kauecTBe BHIa KOHEUHBIX 3JICMEHTOB MPUHATH TETPAdIP.

['paHMYHBIC YCIOBHS )KECTKOM 3a€JTKH TOPIa OaJIKU MOJICTUPOBATh B y3JIaX.



[Tpunoxenue 2

MUHUCTEPCTBO HAYKHU U BBICLIEI'O OFPA3OBAHI S POCCUIMCKOM ®EJEPALIMUA
denepanpHOE rOCyJAPCTBEHHOE aBTOHOMHOE 00Pa30BaTENbHOE YIPEKICHHE BBICLIErO 00pa30BaHHs

«/lanbHeBOCTOUHBIH (peepaIbHbIII YHUBEPCUTET)

(ABDY)

OUJIUAJL IB®Y B I'APCEHBEBE

P®OH/J OHEHOYHBIX CPEJACTB

no qucuurinHe « KomnbsroTepHblii HHKEHEePHBIH aHAJIH3»
CnenuaabHocTb 24.05.07 Camo5i€T0- 1 BEPTOIETOCTPOCHUE

Crnenmanuzanus «BeproneTocTpoeHne)

®opma NoaAroTOBKH 0YHAS/ 3209HAs1/ 3a04YHAsI 10 YCKOPEHHOI MporpaMMe Ha
oasze CIIO

ApceHbeB
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IHacnoptr ®OC

Koa u popmysinpoBKa KOMIETEHIHH

Itanbl HOPMHPOBAHHS KOMIIETEHIHH

[IK-1 - roTOBHOCTP K PELICHHUIO
CIIOKHBIX ~ HMHXXCHCPHBIX  334a4  C
HCIIOIb30BAaHUEM 0a3bl 3HAHUH
MAaTEMATHYECKUX 5

CCTCCTBCHHOHAYYHBIX JUCIUITIUH

3Haer
MCTOZ[])I pe]lleHI/Iﬂ I/IH)KCHeprIX 3aga4v

MpuMmeHATb Ha NMpakTMKe Oa3bl 3HAHWI
Ymeer MATEMATHICCKHUX 5
€CTECTBCHHOHAYYHBIX TUCIUIUINH IS
PacueTOB AaBHAIOHHBIX KOHCTPYKLIUN

HaBblkaMW MpUMEHEHUA NPUKAALHOTO
Braneer | nporpammHoro  obecneueHua  ana
peweHna 3agady npodeccuoHabHOM
OeATeIbHOCTH

MK-2 - BrageHne HaBblKamn Noay4vatb,
cobupatb, cuctemaTusnposatb MU
npoBoauTb aHanns UCXOAHOM
uHopmaumm ona pa3paboTku
NPOEKTOB JieTaTe/IbHbIX anmnapaTtoB WU
UX CUCTEM;

MeToas! aHaIH3a HCXOTHOH
uHbopmarmu 11 pazpaboTku
MIPOCKTOB

JICTATC/IbHBIX AIMAPATOB U X CHCTEM

3Haer

Cobupats, cCHCTEMAaTH3UPOBATh U
IIPOBOANTD AHAIN3 UCXOIHOM
VYmeer uHbopmarmu 11 pazpaboTku
IIPOCKTOB JICTATEIPHBIX AINApaToOB
U UX CHCTEM

Hasbixamu noiyuats, coOHpaTh,
CHCTEMAaTH3UPOBATh U IPOBOIUTH
Brnageer | aHamms mcxomHOH mHpOpMALMH AT
Pa3pabOTKH MPOCKTOB JICTATEIBHBIX
AmnaparoB U UX CHCTEM

I1K-4 - crmocoOHOCTh BBIIOJHHUTH TEX-
HHUYECKOE M TEXHHKO-DKOHOMHYECKOE
00OCHOBAHHE NPUHHMACMBIX IPOCKT-
HO-KOHCTPYKTOPCKUX PCLICHUH, Bia-
JICHHEM METOJAMH TEXHHUYECKOM DKC-
MICPTH3BI TIPOCKTA,;

Haznauenne KOHCTPYKTOPCKO-
TexHonorunueckux CAIIP u ux mecto B

3Haer
JKU3HEHHOM ILIUKJIIE
IIpumenaTh Ha IPAKTUKE
KOHCTPYKTOPCKO-TEXHOJIOTHIECKHE
Ymeer PYKTOp

CAITP

Hasbixamu npumenenns CAITP B
Braneer | mpogeccuoHanbHOI AeATEIBHOCTH

[IK-5 - roroBHOCTH pa3pabaThIBATH
MPOCKTBl  HWBACAMHA  JICTATCIBHBIX
anmapaToB M HMX CHCTEM Ha OCHOBC

CHCTEMHOTO oAXOAa K
MIPOCKTHPOBAHUIO ABHALIMOHHBIX
KOHCTPYKIIHH,

Iopsimox MpOeKTHPOBAHUS
3naer JIETaTeTbHBIX ANNapaToB

IIpoexTupoBaTh aBUAILIMOHHBIE
Ymeer KOHCTPYKLIMH

Hasbixamu pa3paboTKH MPOESKTOB
Brazeer W3ETUH JICTATENbHBIX allllapaToB

I1K-6 - B1ageHHE METOAAMH U
HABBIKAMH MOJCITUPOBAHUS HA OCHOBE
COBPEMCHHBIX HH(POPMALIMOHHBIX

COBPEMEHHBIE METOIbI MOICTHPOBAHHSI
3Haer B TEXHHUUYCCKUX CHCTEMAX




TEXHOJIOTHH; IIpuMeHaTs METOABI MOAETUPOBAHMS B
Ymeer npodeCCHOHATBHOM JEITENbHOCTH
Haprikamu MOACIUPOBAHUS C
HCTIOJIb30BAHHUEM COBPEMEHHBIX CHCTEM
Brnageer
CAITP
Haznauenne KOHCTPYKTOPCKO-
3naet texuonoruucckux CAITP u ux mecro B
JKHU3HCHHOM ITUKIJIC
IIK-9 - roroBHOCTH coO3daBaTh U
COIIPOBOX AT JOKYMCHTALHIO, [puMeHATD HA PAKTHKES
HEOOXOAUMYIO /TS MOAACPKKH BCEX Veer KOHCTPYKTOPCKO-TCXHOIOTHICCKUC
3TaIioOB JKHU3HCHHOTI'O OUKJIa C AITP
pa3pabaTbiBaeMOH KOHCTPYKLIHH;
Hasbixamu npumenenns CAITP B
Brageer | mpodeccronanbHOl AeSATENBHOCTH
Iopsimox mposeaeHM
3macr HPOCKTUPOBOYHBIX PACUCTOB
HPOYHOCTH BEPTONIETA
I1CK-2.4 - cnocoOHOCTh ¥ TOTOBHOCTH BIGHpATh CPEACTBA MPOBEACHHS
K TPOBCACHHUIO IPOCKTUPOBOYHBIX
Ymeer MPOEKTUPOBOYHBIX PACUETOB
pacucToB a’pOAMHAMUKH, AUHAMHUKH
HOJCTa, MPOYHOCTH U OIKOHOMHUKH
IPOCKTUPYEMOrO BEPTOJIETA. HaBbikamu IpUMEHEHHST CHCTEM
umkeneproro anammza (CAE) ama
Braneer MPOBECACHUS MPOCKTHPOBOYHBIX
PACYETOB MPOYHOCTH BEPTOICTA
Ne [KoHTpoaupyemslie pa3nensl OuenouHsle cpencTaa
n/u| /TeMbl AUCUUIUINHBI
TEKYIIHUH KOHTPOJIb IIPOMEXKYTOUHAs
aTTecTauus
Cornacho mnany ITonroroBka k npakTuueckum | 4 3aureHo /
1 | yuebHOTrO mpouecca 1 1abopaTtopHbIM paboTam He
3aUTEHO
Cornacho mnany ITonroroBka k npakTuueckum | 4 3aureHo /
2 | yuebHOTrO mpouecca 1 1abopaTtopHbIM paboTam HE
3aUTEHO
Cornacho mnany ITonroroBka k npakTuueckum | 4 3aureHo /
3 | yuebHoOro mpouecca 1 1abopaTtopHbIM paboTam HE
3aUTEHO




MeToauyeckue peKOMeHIALMH, ONpeJeISIoIHe MPOoLexyPbl OLeHNBAHMS
pe3yJIbTATOB OCBOEHHSI JUCLUILIUHbI

M TOroBsiii KOHTPOJIb OCBOCHUS 3aJaHHBIX JUCIUILIMHAPHBIX YACTEH KOMIIE-
TEHIIUU.
3auer

YcioBus MpocTaBiaeHUs 3a4€Ta MO JUCHUTIINHE:

- UTOTOBBII KOHTPOJIb YPOBHSA YCBOCHHSI KOMIIETEHLIUNA MTPOU3BOAMUTCS B BH-
JI€ 3a4eTa;

- 3aUé€T MO AUCIMIUIMHE BBICTABJISAETCS MO UTOTaM MPOBEAEHHOTO MPOMEKY-
TOYHOT'O KOHTPOJIS U MPHU BBIMOJIHEHUH 3aaHUI BCEX MPAKTUUECKUX 3aHATUN, UH-
JTUBUYaJIbHBIX 3aJaHUM.

Bompocs k 3auety

l. Ob6nacTi MpUMEHEHHS KOMITBIOTEPHOM rpauKy.

2. TennmeHuu pa3BUTHI COBPEMEHHBIX IPapUUECKUX CHCTEM.

3. TpeboBanus k cucTeMaM KOMITBIOTEPHOM rpaduKy.

4. Knaccudukanus CHCTEM KOMITBIOTEPHOU rpaduKu ¢ TOUKH 3pEHUS

WHBAPUAHTHOCTH OTHOCHUTENIFHO KJlacca 00BhEKTa MPOCKTUPOBAHMS.
5. Bunbr obecrieueHust CHCTEM KOMIBIOTEPHOH TpaduKy.
6. OYHKITMOHATBHBIE BO3MOYXHOCTH CHCTEM KOMIBIOTEPHOH Tpadukm

VH)KEHEPHOMN HAIIPABJIEHHOCTH.

7. CucTemMbl KOOPIUHAT, TPUMEHIEMbIE B KOMITBIOTEPHOH rpaduke.
8.  Texuuueckue cpeacTBa KOMIBIOTEPHOU TPadUKH.
9. dopmatel XpaHeHus rpaduueckoi nHpopMaImH.

10.  Tlpencrasnenne rpaduueckoit nHGOPMALIUK B CHCTEMAX PACTPOBOH
rpaduku. [IpeobpazoBanue rpapuueckux 0ObEKTOB B CUCTEMAaX PACTPOBOM rpa-
dbukm.

11. TlporpammHBI€ CHCTEMBI PACTPOBOM TpadvKh - MPEUMYIIIECTBA U HE-
JIOCTATKH.

12. Tlpencrasnenne rpaduueckoit nHGOPMALUK B CUCTEMAX BEKTOPHOH
rpaduku. [IpeobpazoBanue rpaduuecknx 0ObEKTOB B CHCTEMAX BEKTOPHOM Ipa-

dbukm.



13. TlporpamMmHBI€ CHCTEMBI BEKTOPHOH TpadKh - IPEUMYIIIECTBA U HE-
JOCTaTKU.

14.  TlpUMHUTHBBI KOMITBIOTEPHOM rpaduKy.

15. TlpencraBnenue CTPYKTYpHl B (POPMBI TEOMETPUIECCKIX OOBEKTOB.

16. 2D mopenupoBaHue B KOMITBIOTEPHOH rpaduke.

17. 3D mopenupoBaHue B KOMITBIOTEPHOM rpaduke

18. Tlapamerpuzarus B KOMIBIOTEPHO# rpaduke.

19. CnocoOsl co3nanust COOPOUYHOTO UepTeXkKa ¢ OMOIIBI0 DBM.

20. IlIpouenyps! npeoOpazoBanus reomeTpuueckux mozaeneit. Kagpupo-
BaHUE, OTCEUCHHUE.

21. CnocoOsbl MpeaCTaBICHUS PEATUCTUUYHBIX H300paKEHUH.

22, Cucrema AutoCAD. IozummonupoBanne. OCHOBHBIC (DYHKIIMOHATb-
HbI€ BO3MOKHOCTH.

23.  Cucrema AutoCAD. bazoBbie rpadguueckne MPUMHUTHBHI.

24.  Cucrema AutoCAD. Co3znanue U pe1akTUpOBaHKE N300PaKEHHUS.

25.  OCHOBHbIE XapaKTePUCTUKH s13bIKa AutoLISP.

OueHo4YHbIE CPeACTBA IS IPOMEKYTOUHOMH aTTeCTAlUuN
IIpomeskyToUHAasi aTTECTAIUA CTY/I€HTOB.

[IpoMerxyTOUHas aTTecTalys CTYJACHTOB MO AUCHUIUTMHE « KOMIBIOTEpHBIH
WHKCHEPHbI  aHAJIW3» MPOBOAUTCS B  COOTBETCTBMM C  JIOKQJIbHBIMHU
HOpMaTUBHBIMU akTamMu J|BOY u asnsercs o0a3aTeIbHON.

[IpoMexxyTOouHas arTecTalusi MPEAyCMOTPEHA B BHJE 3a4e€Ta, KOTOPbIN
NPOXOANT B YCTHOH (hopMme 1o Ouieram.

Kpurepun onerku: 95-100 6aymioB BeICTaBISETCS CTYACHTY, €CIIA OH TBEPJIO
3HAeT MaTepuaj, IPaMOTHO M TO CYIIECTBY H3JIaraeT €ro, He JOIMycKas

CYHICCTBCHHLIX HETOYHOCTEH B OTBETE HA BOIIPOC.



