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1. llesu u 3212494 AU CIUILIHHBI

Lenb u3ydeHust TUCHUILUIUHBL: - (POPMUPOBAHNE CUCTEMBI MPOPECCUOHATIBHBIX 3HAHUHN U
IIPAKTUYECKNUX HABBIKOB HCIOJIb30BAHUS COBPEMEHHBIX KOMIIBIOTEPHBIX TEXHOJIOTUI
IPOEKTUPOBAHUSA U Pa3pabOTKH CIOKHBIX KOHCTPYKIIMI B paMKax aBTOMAaTU3UPOBAaHHbIX
xoMiuiekcoB CAD-CAM-CAE; peuienue 3a1a4 MEXaHUKH TBEPJOro Teja (IPUMEHHUTEIbHO
K NHKEHEPHOMY aHaIn3y KOHCTPYKLHI JIA) ¢ TOMOIIBI0 METO/Ia KOHEYHBIX AJIEMEHTOB.
3anauu U3y4YeHUs TUCLUIUIMHBL: - OCBOEHUE 3HAHUW U HABBIKOB MCIIOJIb30BAHUS
COBPEMEHHBIX KOMIIBIOTEPHBIX TEXHOJIOTUM METOAA KOHEUHBIX 3JIEMEHTOB MPH
MPOEKTUPOBAHUM KOHCTPYKIUM JIA.

Kparkoe cogepkanue TUCHMIIIMHBI

MarpuuHblil METO/ IEPEMEILIEHUN B PEILICHUU 3a/1a4 CTaTUKU KOHCTPYKLUU. MeTon
KOHEYHBIX JJIEMEHTOB B MEXaHUKE KOHCTPYKIMI. KOHEUHbIE 2IIEMEHTHI 115
MOJIEJINPOBaHUA JedopMaluil CUIIOBBIX KOHCTpYKUui JIA. KoHeuHble 371eMEeHTHI 1715
MOJIEJIMPOBAaHHUs CPEAbl U KOHTAKTHBIX B3aUMOJAEHCTBUNA KOHCTpyKIMii JIA CooTHOIEHNs
METO/1a KOHEYHBIX JIEMEHTOB B 3a7a4aX AMHAMUKH. OCOOEHHOCTH MPAKTUYECKUX
pacyeToB IpH MPOEKTUPOBAHUM KOHCTPYKIMH JIA ¢ HCIIONb30BaHUEM ITPOrPAMMHBIX
KOMIUIEKCOB KOHEYHO-2JIEMEHTHOIO aHAJIN3a. BBINTOITHEHNE TPOEKTUPOBOYHBIX U
IPOYHOCTHBIX PACYETOB XapAKTEPUCTUK KOHCTPYKUMI JIA ¢ MOMOILBIO COBPEMEHHBIX
KOHEYHO-JIEMEHTHBIX POrPaMMHBIX KOMIUIEKCOB Nastran u Ansys.

2. Komnerenuun odyuyamwmerocsi, opmMupyembie B pe3yJibTaTe 0CBOCHUS
AUCHUIIMHBI

[Inanupyemplie pe3yabTaThl OCBOCHUS [Tnanupyemblie pe3yabTaThl
OII BO (xoMrmieTeHI1un) 00y4eHUs 110 TUCHUTUTHHE

3HAET: COBPEMEHHBIE METO/IbI IPOBEIEHUS PacuETOB
A9POAMHAMUYECKHUX, IPOYHOCTHBIX, )KECTKOCTHBIX,
MacCOBO-LICHTPOBOYHbIX, THEPLIUOHHBIX U APYIUX
TEXHUYECKHUX XAPAKTEPUCTUK KOHCTPYKIUN
ABUALIMOHHOMN U PAKETHOU TEXHUKHU

I1K-1 Cnoco6eH npoBOAUTH TEXHUYECKOE YMmeeT: npuMeHsaTh coBpeMenHbie CAIIP mpu

COIIPOBOXKJICHUE CO3JaHUs U3JIEIIUN PAKETHOU U [pacueTe adpoJUHAMUYECKUX, IPOYHOCTHBIX,
PAKETHO-KOCMUYECKON TEXHUKH C MCIOIb30BAHUEM [KECTKOCTHBIX, MACCOBO-LICHTPOBOYHBIX,
TBEPAOTEIBHOIO KOMIIBIOTEPHOIO MOJAEIUPOBAHNS B [UHEPLUOHHBIX U IPYTUX TEXHUYECKUX
COOTBETCTBUE C €IMHON CUCTEMOMN KOHCTPYKTOPCKOM[XapaAKTEPUCTUK KOHCTPYKIIMI aBUALTMOHHOW U
JOKYMEHTAIUH U Ha 0a3e COBPEMEHHBIX PAKETHON TEXHUKU
IIPOTrPaMMHBIX KOMIUIEKCOB MeeT MpakTHYeCKUI OMBIT: IPOBEICHUS PACUETOB

10 OIPEACIICHUIO a3POJAUHAMUYECKHUX,
[IPOYHOCTHBIX, )KECTKOCTHBIX, MAaCCOBO-
LIEHTPOBOYHBIX, HHEPLIMOHHBIX U IPYTUX
TEXHUYECKHUX XAPAKTEPUCTUK KOHCTPYKIUN
ABUALIMOHHOMN U PAKETHOU TEXHUKHU

3. Mecro nucuuninnbl B ctpykrype OII BO

[lepeveHs MpeANIeCTBYOMNX TUCIATUIHH, [lepeveHs MOCIETYOMUX AUCITUTLTAH,
BUJIOB pabOT y4eOHOro IyiaHa BUJIOB paboT
@J1.02 KonctpyupoBanue u n300peTaTeabCTBo, 1.®.05 CucteMsl yripaBjieHus JeTaTeIbHBIMU
1.0.27 Metposorusi, CTaHJapTU3alus u arrapaTaMmu




cepruduxanms,

1.0.30 OcHOBBI TPOEKTHOM JAEATEIBHOCTH,
1.®.02 YeTpoicTBO JIeTaTeNIbHBIX allapaToB,
1.0.31 IlpoekTHas nesITeIbHOCTD,

@®J1.03 KoHCTpYKIIMKM KOCMUYECKUX aIllapaToB,
[Ipon3BoACTBeHHAsI TPaKTUKa (OPUEHTUPOBAHHAS,
g posas) (4 cemectp)

TpeboBaHMs K «BXOHBIMY» 3HAHUSIM, YMEHUSIM, HABbIKAM CTY/IE€HTA, HEOOXOIUMbIM
IIPY OCBOCHUHU JJAHHOM JIUCIMIUIUHBI U IPUOOPETEHHBIM B PE3yIbTaTe OCBOCHUS

MpCAMICCTBYIOIMUX JUCIHUILINH:

Jucrumimaa

TpeboBanus

®J1.02 KoHcTpynpoBaHHue U U300pETaTEIIbCTBO

3HAET: OCHOBHbIE 3aKOHBI BOJIIOIIMHN TEXHUUECKHUX
CHCTEM; OCHOBHbIE HCTOYHUKH MH(POPMALIUH JUIS
NPUHATHS TEXHUYECKUX PEUICHUI; TOIX0IbI U
METOZBI COBPEMEHHOW TEOPUU PELICHUS
M300peTaTeNbCKUX 3a7ad YMEET: IPUMEHSITh
OCHOBHBIE 3aKOHBI 3BOJIFOLIMM TEXHUUYECKUX CUCTEM
K aHAJIN3Y TEHJEHUUN PA3BUTHsI PAKETHON TEXHUKU;
OLICHUBATh TIOJIHOTY U J10CTOBEPHOCTH MOIy4acMOn
uHGOpMAIUH JIUIsl IPUHATUS TEXHUUECKUX PEIIeHUN
lMeeT NpakTUYECKUN ONBIT: BBISIBICHUS
[POTUBOPEUN B KOHCTPYKIIMU U PELIEHUE 3aa4 110
MX YCTPaHEHUIO C UCIOJIb30BAHUEM METOZ0B TEOPUU
perieHust n300peTarebCKuX 3a1a4

1.®.02 YcTpoilcTBO eTaTeIbHbIX annapaToB

3HaeT: KIacCU(PUKAIMIO JeTanell 1 MEXaHN3MOB
JleTaTeNIbHBIX alapaToB; OCHOBHbIE TPEOOBAHUS K
eTasM, y3ji1aM U MEXaHU3MaM JIeTaTeIbHbIX
anmnaparos; oOLI1e IPUHIUIIBI U [IPaBUIIa
KOHCTPYHUPOBAHHUS JE€TAJIEH U Y3JI0B MEXaHU3MOB
JIeTaTeNIbHBIX alnapaToB YMeeT: 000CHOBBIBATh
BbIOOp YCTPOICTB B U3/AETUSAX PAKETHO-
KOCMHMYECKON TEXHUKU; IIPOBOJUTD
KOHCTPYHUPOBAHUE JeTallell U Y3JI0B MEXaHU3MOB
JIeTaTeIbHBIX ANapaToB C UCIIOJIb30BAHUEM
CUCTEMHOTr0 noaxona MiMeer npakTHueCcKui OIbIT:
pacueTa mapaMeTpoB JETaJIeH U Y3JI0B MEXaHU3MOB
JleTaTeabHBIX aNaparoB; pa3paboTKU pabouux U
COOPOUHBIX YepTEXKEH J1eTanell 1 y3710B MEXaHU3MOB
JIeTaTeIbHbIX aNapaTroB

@J1.03 KoHCTpyKIIMM KOCMUYECKUX alnapaToB

3HaeT: KOHCTPYKIMHU U UX OCHOBHBIE JIEMEHTHI
KOCMUYECKHUX alaparos; Kjaccu(ukanus
KOCMUYECKHX allllapaToB YMEET: ONpPEACIIATh
IIPOEKTHBIE NTapaMETPbl KOCMUYECKHX allapaTroB
VMeeT mpakTUYECKUI OMBIT: BEIOOPA
KOHCTPYKTHBHO-CHJIOBOM CXEMBI KOCMUYECKUX
AIIaparoB; OIPEIEICHUs OCHOBHBIX COCTABHBIX
yacTel KOCMUYECKHUX allllapaToB

1.0.27 Metposnorus, cTaHgapTU3aus u
cepruduxanms

3HAeT: MOHATHS U ONpPE/ICTICHUS, UCII0JIb3yEMbIE B
METPOJIOTHH, OOIIKE 3aKOHBI U NPaBUJIa U3MEPEHUH,
obOecrieueHne X eIMHCTBA, TPeOyeMOi TOYHOCTH U
I0CTOBEPHOCTH, OCHOBBI [ OCynapcTBeHHOU
CUCTEMbI CTaHAaPTH3AI[MN,0CHOBHBIE




METPOJIOTHUECKHUE METOJIBI U CPENICTBA U3MEPEHHUS
JTMHEMHBIX U YITIOBBIX BEJIMYMH, [TOKa3aTeNln
KauecTBa MPOAYKIIUH U METOJIbI €€ OIICHKH YMEET:
OpraHU30BBIBATh U3MEPUTEIBHBIN YKCTIEPUMEHT U
MpaBUIBHO BHIOPATh U3MEPUTENBHYIO TEXHUKY JUIS
KOHKPETHBIX U3MEPEHU, 000CHOBAHHO BBHIOMPATH
TTOITYCKH U TIOCAJIKU TUTIOBBIX COEMHEHUIT; peraTh
3aJjauu pa3MEepHOTro aHajan3a; 000CHOBAHHO
BHIOUPATh U IPUMEHSTH COOTBETCTBYIOIIHE
KOHKPETHOM CHUTYyalllu MOJO0KESHUS
3aKOHOJIATEIIBHBIX AKTOB M OCHOBOIOJIATAIOIINX
TOKYMEHTOB 10 METPOJIOTHH, CTaHIaPTU3ALINH,
ceprudukanuu Mimeer npakTHUECKU OIBIT: BEIOOpa
YHUBEPCAILHOTO U3MEPUTENILHOTO CPE/ICTBA B
3aBUCUMOCTHU OT TpeOyeMOil TOUHOCTH IapaMeTpa,
MPOBEACHUS U3MEPEHUHN U OLIEHKU OTPEITHOCTH
W3MEPEHNI, OLICHKN Ka4yeCTBA U3/IEIIHI

1.0.30 OCcHOBBI TPOEKTHOMU JIEATEIBHOCTH

3HAeT: OCHOBHBIE IIPUHILUIIBI OpraHU3aluu
KOMaHIHON paOOoThI MPU BBINOJIHEHUN MHKEHEPHBIX
MPOEKTOB; PO ¥ (PYHKIIMM YYACTHUKOB ITPOEKTHOM
KOMaH/Ibl;METO/Ibl pacrpeieNieHus: 00s13aHHOCTEN 1
OTBETCTBEHHOCTH B IPOEKTHON I'PYMIIE; IPUHLIMIIBI
(dbopMupoBaHUs KOMaHJAHOHN CTpaTeruu npu
PEIIEHNN MH)KEHEPHBIX 3a/1a4., OCHOBHBIE JTallbl
WH)XEHEPHOTO IPOEKTUPOBAHUS TEXHUYECKUX
00bEKTOB;pyH/IaMEHTAJIbHbIE €CTECTBEHHOHAYYHbIE
1 O0IIENHKEHEPHbIE 3aKOHOMEPHOCTH, JIS)KAIIHE B
OCHOBE (DYHKIITMOHUPOBAHUS PAKET U PAKETHO-
KOCMHUYECKHX KOMITJIEKCOB;00I1I1E MPEICTABICHUS O
npolieccax TeUeHus: pabouux cper, TermIoooMeHa,
MPOYHOCTU KOHCTPYKLHUHN U 3KCTIEPUMEHTAIIbHBIX
UCCIIEIOBAHUSAX B 00JIaCTH pakeT U pakeTHO-
KOCMUYECKUX KOMIUIEKCOB;METO/IbI IOCTAaHOBKH
WH)KEHEPHBIX 3aJ1a4 M CIIOCOObI X peIlIeHUs,
MPUHIUIBI TOCTpOEHUs 3D-reoMeTpHun, THIIBI
reOMETPHUECKUX OTPaHUYeHUH (COMpsKEeHuit),
0COOEHHOCTH PabOTHI CO COOpPKaMU U MoIcOOpKaMu
[IPYU CO3AAHUHU y3JI0B U JA€TaJIEH paKEeTHO-
KOCMUYECKON TEXHUKH;, KIIIOUEBBIE TIOCTUKEHUS
0TE€YECTBEHHON M MMUPOBOH KOCMOHABTUKH,
SBOJIIOLIMY TEXHUYECKUX PEIIeHUH (IBUraTenu,
MaTepualbl, CACTEMBI YIIPABICHU ); UICTOPHIO
MPOEKTHOW IESITETLHOCTH YMEET: ONPEETATh
COCTaB MPOEKTHOW KOMaH/Ibl B 3aBUCUMOCTH OT
L[EJIEN U 3TAIOB MIPOEKTA;paCIpEACIIATh 3a0a4u
MEXly Y4aCTHUKaMH KOMaH[Ibl C yUYETOM HX
KOMIIETEHIINI;0praHU30BbIBAaTh B3aUMOJICHCTBHE
YYAaCTHUKOB ITPOEKTa MPH pa3paboTKe TEXHUYECKUX
[perIeHnii;BbIpadaThiBaTh COIIACOBAHHYIO
CTPaTETUIO TOCTUKEHUS LIEJIEH IIPOEeKTa. ,
PUMEHATH 0a30Bble €CTECTBEHHOHAYYHBIE U
WH)KEHEpHBIE 3HAHUS MIPU Pa3pabOTKe MPOEKTHBIX
pELIEeHUI;aHATN3UPOBATh UCXOIHBIE TAHHBIE U
(bopMyTUpOBaTh HHKEHEPHYIO 3a71a4y;BbIOUpPaTh
METO/IbI pacyeTa U UCCIIEIOBAaHU,

COOTBCTCTBYIOIIUC MOCTaBIIEHHO




3a/1a4€; MHTEPIPETUPOBATH PE3YIBTATHI PACUETOB U
SKCIIEPUMEHTOB ITPH BBINOJIHEHUH MPOEKTA,
pazpabaTeIBaTh TBEPAOTEIBHBIC MOJEIH JeTAICH U
y3510B PKT Ha 0CHOBE TeXHUYECKOTO 3aJIaHMs,
QHAJTM3UPOBATH CYIECTBYIOIIME aHATIOTH U
nepeIoBble TEXHOIOTUH /111 000CHOBaHUS
MPOCKTHBIX PEIICHHI;01IECHUBATH I0CTOBEPHOCTh
uHGOpMAIIH, COMIOCTABIISAS PA3IMYHbIE HCTOYHUKHU
VMeeT MpakTUYeCKUil OMBIT: paboThI B COCTaBe
MIPOEKTHOM KOMaHbI;[IOCTAHOBKHU U PACIPEACICHUS
3a/1a4 MEX/1y YUaCTHUKaAMU IPOEKTa;IPUHATHUS
KOJIJIEKTUBHBIX PEIICHUN MTPU BBITIOJHEHUN
y4eOHBIX HHKEHEPHBIX MTPOCKTOB;OpraHU3aI[uN
KOMAaH/IHOTO B3aUMOJICHCTBHSI PY MTOJITOTOBKE
MPOEKTHBIX MAaTEPHUAJIOB., IPUMEHEHUS
0OIIEMHKEHEPHBIX MOIXOI0B K PELHICHHUIO
MPOEKTHBIX 3a/1a4;BBINIOJTHEHUS TPOCTEHIIINX
WHXEHEPHBIX PACYETOB B PAMKAaX MPOEKTHON
NesTeTbHOCTHU; UCIIONb30BAaHUS PE3YIbTATOB aHAN3a
U DKCTIEPUMEHTANIBHBIX JaHHBIX IPU 000CHOBAaHUU
MPOEKTHBIX PEIICHHI;TTOJTOTOBKH MaTEPHAJIOB 10
pe3yJbTaTaM UHKXEHEPHOTO UCCIIEI0BAaHNUS,
BJIaJieHre UHTep(helcoM U MHCTPYMEHTAMHU
COBPEMEHHOTO MPOrPaMMHOI0 KOMILIEKCa /sl
[pelIeHUsI TPOCKTHBIX 3aJ1a4, CO3/JaHUsI OTUETOB,
CPaBHUBAIONIUX XapaKTEPUCTUKHU pa3nuuHbix PKT
(OTeUeCTBEHHBIX U 3aPyOEKHBIX) JIsI BHISIBIICHUS
TTy4IINX TEXHUYECKUX PEIICHUI

1.0.31 IIpoekTHas neaTeNbHOCTD

3HACT: MPUHIIMIBI U CTPYKTYPY MPOCKTA;IPUHITUTIBI
noctpoeHus: 3D-reoMeTpun, TUIIBI TEOMETPUUECKUX
OTpaHUYEHUH (COTPSHKEHUH ), 0COOCHHOCTH padOThI
co coopkamu u noacoopkamu;kiroueBbie [OCToI ,
pernameHTupyomux opopmienue 3D-moaeneit, nx
aTpUOYyTUBHBINM COCTaB, MPaBUJIA CO3TAHUS
ACCOITMATHBHBIX YEPTEXKEH U crieruduKaImi,
METO/]IbI OLIEHKH JOCTHKEHUI OTpaciiu (MaccoBOE
COBEPIIICHCTBO, yACIbHBIC XapaKTePUCTHUKH,
HanexHocTh) U cranaapToB (I'OCT, ECK/,
OCT);METOI0OTHUIO aHATH3a CIIOKHBIX
TEXHUYECKUX CUCTEM U B3aUMOCBS3EH MEXIY UX
MOJICHCTEMAaMH, JTallbl )KU3HEHHOTO ITHKJIa
WHXEHEPHOIO MTPOEKTA;METO/IbI TUTAHUPOBAHUS,
OpraHU3aIMH ¥ KOHTPOJISI TPOCKTHOM
NEeATEeTbHOCTU; UHCTPYMEHTBI YIIPABICHUS CPOKAMH,
pecypcaMu U pHUCKaMU MTPOEKTa;0COOCHHOCTH
peanu3aliy MPoeKToB B 001acTH pa3pabOTKH pakeT
1 PAKETHO-KOMUYECKHX KOMIUIEKCOB YMEET:
dbopmupoBaTh MHOTOYpOBHEBEIE 3D-cO0pKH
m3aeaui PKT, naknageiBas HeoOXOgUMBIE
KMHEMaTU4ECKUE U TEOMETPUUECKHUE COMPSIKEHMUS,
obecrieunBasi KOPPEKTHYIO B3aMMO3aMEHSIEMOCTh
eTaeii;BHITONHATE 0a30BBIN aHAIN3 MOJIETH Ha
HaMuue nHTepdepeHInil (nepeceyeHuil),
MPOBEPSTH LICHTPOBKY U PACUE€THBIE MACCO-
WHEPITMOHHBIC XapaKTEPUCTHKH Y3714, BHIOTHITH

MaTCHTHBIN TIOMCK, aHAJIM3UPOBATH CYIICCTBYIOIINC




QHAJIOTH U NIEPEJOBBIE TEXHOJIOTUH IS
000CHOBaHHUS MPOEKTHBIX

[pEIIEHNI; IEKOMITO3UPOBaTh PAKETHO-KOCMUYECKUE
CUCTEMBI, BBISIBIITH B3aUMOCBS3HM U OIICHUBATh
BIIMSIHUE U3MEHEHHUH B OTACIBHBIX AJIEMEHTAX Ha
BCIO cucTeMY, (OpMYIHPOBATh LEIH U 33a]1a4u
WH)KEHEPHOTO MPOEKTa;pa3padaTbiBaTh IJIaH
peanusalyy MpoeKTa U KOHTPOJIUPOBATH €TO
BBITTOJTHEHHE; OTIPEIEIATh HEOOXOIMMBIE PECypCHI U
CPOKH BBITIOJTHEHHSI pabOT;KOPPEKTUPOBATH X0
[IPOEKTA C yUYETOM BO3HUKAIOLIUX OTPaHUYEHUN U
pUCKOB MIMeeT npakTUYeCKU OMBIT: BBITyCKa
KOMILJIEKTa KOHCTpYKTOpcKoi fokymeHTauu (K/I)
151 yaeOHOTO Min peanbHoro MakeTa/y3na PKT,
MPOILEANIET0 HOPMOKOHTPOJIb; COBMECTHOM pabOThI
Haj oOmieit 3D-cOopkoii B paMkax yaeOHOTO
MIPOEKTa, BKIIIOYAsl paCIPEEIICHUE Y3JI0B MEXTY
y4aCTHUKAaMU U CBeJIeHUE O0IIel MOJIeNH;, y4acTus
B CO3/IaHUU ICKU3HBIX ITPOEKTOB JIETATEIbHBIX
anmnapaToB WIH UX MOJICUCTEM C 0OOCHOBAaHUEM
BbIOOpA TEXHUYECKUX PELICHUIM Ha OCHOBE aHAJIM3a
QHAJIOTOB;CO3aHHsI OTUYETOB, CPAaBHUBAIOIINX
xapakrepucTUKH paznuuHbix PKT (oTedecTBEHHBIX
1 3apyOEKHBIX) JUISl BBISIBJICHUS JTyUIINX MPAKTHK,
MOJTOTOBKHU ITACIIOpTa U IJIaHa
MPOEKTa;IPUMEHEHHS] METOJIOB KaJIEHJAPHOTO U
[PECYPCHOTO IIIIaHUPOBAHMSI;KOHTPOJISI BHIITOJTHEHUS
STAroB MMPOEKTHBIX PabOT;yyacTHsl B peaan3alun
WH)KEHEPHOTO IIPOEKTa OT MOCTAHOBKU 3a7a4M J10
MpEICTaBICHUS PE3YIbTaTOB

[Ipon3BoACTBeHHAsI TPaKTUKa (OPUEHTUPOBAHHAS,
udposasi) (4 cemectp)

3HAeT: MPUKIIAIHbIE KOMITbIOTEPHBIE TPOrPAMMHBIE
KOMILJIEKCBHI JJIs1 CO3/1aHUS PAKETHOM M PAKETHO-
KOCMHUYECKOIN TEXHUKHU , METOJIBI U TIpOIecChl cOopa,
nepenadn, 00paboTKH U HAKOTUIEHHs HH(POPMALINY;
nepenayu 1 06padoTku HH(GOPMAIUH C TOMOIIbIO
KOMITIBIOTEpA YMEET: IPUMEHATDH [IPOIPaMMHBIE
CpelCTBa NIl MHTEIUICKTYaIbHOM 00paboTKH
MOJTY4YEHUS JaHHBIX U IIU(PPOBOr0 MOJAECIUPOBAHUS
nyTel uX MPUMEHEHHsI TPU MPOEKTUPOBAHUH
m3aeaui PKT, ucmonb30BaTh BO3MOXKHOCTH
BBIUMCIUTEIbHON TEXHUKH U TPOrPaMMHOTO
oOecrieyeHus AJIs pelIeHus 3a1a4 00paboTKU
uHGOpMaIH B TPOPECCUOHATEHON eI TENIbHOCTH
MeeT mpakTUYeCKUi OMbIT: paboThI ¢
MPOrpaMMHBIMH CpeICTBaMU JJisi UG POBOTO
mozaenupoBanus uznenuii PKT, pabotsl ¢
MPUKJIaJHBIMU TPOrPAaMMHBIMH CpPEICTBaMU OOLIETO

1 CIICHIMAJIbHOI'O Ha3HAYCHUA

4. O0béM 1 BUABI YUeOHOIl padoOTHI

OO6m1as TpyA0€eMKOCTh JUCHUILUIMHBI cocTaBiseT 3 3.e., 108 4., 54,25 4.

KOHTAKTHOU paboThI




Pacrnipenenenue mo cemectpam
N Bcero B Hacax
Bun yueonoii padoret 4acoB Homep cemectpa
7
OO6mmas Tpya0EMKOCTh AUCIIUTLITMHBI 108 108
Ayoumopnvie 3aHAmMUsA: 48 48
Jlexumu (JI) 32 32
[IpakTyeckue 3aHATUS, CEMUHAPHI U (WJIN) IPYTHE BUIIBI
aynuTopHbIX 3aHsaTui (I13) 16 16
JIabopartopubie pabotsI (JIP) 0 0
Camocmosmenvuas paboma (CPC) 53,75 53,75
[ToaroroBka k 3a4eTy 53,75 53.75
KoHcynbTanum 1 mpoMexXyTodHas aTTeCcTalus 6,25 6,25
Bun koHTpOs (3aueT, qud.3auet, IK3aMeH) - 3a4eT

5. Conepkanue TUCHMILIIMHBI

O0beM ayTuTOPHBIX
pa;;(_;na HaumeHoBaHUe pa3/iesioB JUCIUTLIHHBI 3aHATHH 1O BUJIAM B 4acax
Beero |JI| II3 | JIP
TUbI NPOYHOCTHOTO aHaNIN3a U UX 0co0eHHOCTH. OCHOBHbBIE
1  |cooTHOLIEHMS TEOpUU YNIPYTroCcTH. BapuanyoHHble METOBI TEOPUU 8 6| 2 0
YIPYTOCTH
Marpudnast opMyJIHpOBKa COOTHOILIEHUH TEOPUH YIPYTOCTH U
2 |CTPOMTENBHON MEXaHUKH JIETATENIBHBIX annaparos. Meton 8 6| 2 0
MepeMeneHUN
3 |MeTon KOHEUHBIX 2JIEMEHTOB B MEXaHUKE KOHCTpyKUui JIA 8 6| 2 0
4 KoHeuHbIe 37IeMEHTHI 1711 MOICTHPOBaHUS 1ehopMaruii CHIIOBBIX 3 61 2 0
KOHCTpYyKIHil JIA
5 KoHeuHble 371eMEHTBI AJ11 MOJEIUPOBAHUS CPEJlbl U KOHTAKTHBIX 3 4| 4 0
B3aMMOAECHCTBUN KOHCTpYKIMM JIA
6 |[MeTon KOHEUHBIX DJIEMEHTOB B 3aJauaX JUHAMHUKU 8 4 4 0
5.1. Jlekuun
Ne Ne Koa-
rexuuulpasena HaumeHnoBaHMe niM KpaTKoe COAEpKaHUE JIEKIIMOHHOTO 3aHATUS BO
4acoB
1 1 Tunb NPOYHOCTHOTO aHANN3a U UX 0CO0eHHOCTU. OCHOBHBIE COOTHOIICHHUS 6
TEOpUU YIIPYrocTU. BaprannoHHbIe METO/IBI TEOPUH YIIPYTOCTH
) ’ MarpuuHast GopMyIHPOBKA COOTHOIIEHUI TEOPUH YIPYTOCTH U CTPOUTEIBHOM 6
MEXaHUKH JIeTaTeIbHbIX anmnaparoB. MeTos nepemenieHnit
3 3 |MeTon KOHEUHBIX 2JIEMEHTOB B MEXAHUKE KOHCTpyKUUi JIA 6
4 4 KoHeuHbIe 37IeMEHTHI 711 MOICTHPOBaHUS 1ehopMaruii CHIIOBBIX KOHCTPYKIHMA 6
JIA.
5 5 KoHeuHble 37IEMEHTBI AJ11 MOJCIUPOBAHUS CPEIbl U KOHTAKTHBIX B3aUMOJICHCTBHIMA 4
KOHCTpYKIMi JIA
6 6  |MeTon KOHEUHBIX JIEMEHTOB B 3a7a4ax JUHAMHUKHU 4

5.2. IlpakTHyecKne 3aHATUSA, CEMUHAPBI




Koi-
HanmenoBanme nin KpaTkoe cofepKaHue MPaKTUUECKOTO 3aHSITH, CeMUHApa BO
JacoB

No Ne
3aHATHUS|pa3/IeNa

OCOOEHHOCTH COBPEMEHHBIX MPOrPAMMHBIX MTAKETOB, PEANTHU3YIOIIUX METO/
1 1  [KoHeuHBIX 371eMEHTOB. [ [prMepBI BEINOIHEHNS HHKEHEPHOTO aHAIN3a MpH 2
[IPOEKTUPOBAHUU KOHCTPYKIHii JIA.

MopnenupoBaHue IEMEHTOB KOHCTPYKIMH JIA ¢ UCIOIB30BaHUEM MIIOCKHUX U
2 2 |IpOCTPAaHCTBEHHBIX KOHEUHBIX 3JIEMEHTOB (TUIaCTHHA, 000JI0YKa, UCK). 2
OCOOEHHOCTH 3aKpeIICHHsI MOJIeNIU. CUJIOBOE U TEIIIOBOE BO3/IEHCTBHE.

MozenupoBaHue C UCTIOJIb30BAHUEM OJJHOMEPHBIX, IIIOCKUX U MPOCTPAHCTBEHHBIX
KOHEYHBIX JIEMEHTOB (CTEpIKEHb, TUIACTHHA, 000JI0YKa, TUCK, MaccHuB). Pernienue
3 3 Bamau HenmmHEWHOTO AedopMupoBaHus KOHCTPYKIUH. [loteps Hecymei 2
CIIOCOOHOCTH MPHU CKUMAIOIIUX HAMPSHKEHUAX U YIIPYTO- IIIACTUYECKOM
nehopMUPOBAHUH.

Pemenue 3ama4 HenmuHEHHOTO AehOpMHUPOBaHUs KOHCTPYKIHH. [loTeps Hecymien
4 4 |cmOCOOHOCTH MpH CKUMAIOIIUX HAIPSDKEHUSAX U YIPYTO- TUIACTUYECKUX 2
nedopmarnmsx.

KoneuHbIe 311eMEHTBI AJI1 MOACTIUPOBAHUSA CPEABI U KOHTAKTHBIX BSaHMO}IeﬁCTBHﬁ
KOHCprKL{I/II\/'I JIA. KoHeuHbIe 2J1€MCHTEI I MOACIMPOBAHUSA KOHTAKTHBIX

5 5 8 . 2
B3aMMOJICHCTBUI PA3JIMYHBIX TUIIOB. 3aja4a ['epiia. AHaTUTUYECKOE PEIICHUE U
pemenne MKD.

6 5 MonenupoBaHUE KOHTAKTHBIX B3aUMOJACHCTBUI PA3JIMYHBIX TUIIOB. 2

7 6 MeToa KOHEUHBIX 3JIEMEHTOB B 3a7ja4ax quHaMuKu. OnpeneneHne COOCTBEHHbBIX )
¢dbopm 1 yacToT Kosebannit KoHCTpykuu MKD B Ansys.

MojennpoBaHue TMHAMUYECKOTO BO3JEHCTBUS yIapHUKA HA KOHCTPYKIIHIO.
8 6 |OnpeneneHue BIUSHUSA HACTPOEK PACYETHOM MOJEIIM Ha TTapaMeTPbl COCTOSTHUS 2
KOHCTPYKIIUH.
5.3. JIaboparopHbie padoThI
He npenycmorpeHnsl
5.4. CamocrosiTeqibHasi padoTa CTyIeHTa
Brimonnenne CPC
Cnucok JmTepaTypsl (C yKa3aHHEeM Kon-
ITogsux CPC pas3zenos, ras, CTpaHull) / ccbuika Ha  [CemecTp| BO
pecypc 4acoB
Uepnsisckuii A.O. [lpumenenue meTtona
KOHEUYHBIX JIEMEHTOB B 3aJ]auax pacuera Ha
[ToaroroBka K 3a4eTy Il p 7 53,75
MPOYHOCTh. / YuebHoe nocodue -
Uensaounck, 2000. - 90 c.

6. @oH1 OLIECHOYHBIX CPEICTB JAJIfA MPOBEACHUS TEKYIIero KOHTPOJIA yCIIeBAeMOCTH,
NMPOMEKYTOYHOM aTTecTalum

KoHTponb kauecTBa 0CBOCHUS 00pa30BaTEILHOMN MPOrPaMMbl OCYIIIECTBIISICTCS B
cootBeTcTBHH ¢ [TonokeHreM 0 OaTEHO-PEUTHUHTOBOW CHCTEME OIICHUBAHUS PE3YIbTATOB
y4eOHOM IeSITENHHOCTH 00yYarOIIUXCSl.

6.1. Kontpoabubie meponpusitust (KM)

| No | Ce- | Bun | Haszpanue |Bec|MaKc.| ITopsiiok HauucIeHus: 6AIITIOB |Vq1/1— |




KM

MecTp

KOHTPOJIS

KOHTPOJILHOTO
MEPOTPUITHS

Oajut

THIBA-
ercd
B [1A

Texymui
KOHTPOJIb

KonTponbHoe
3ananue 1

20

20 GaioB - 3aJjaHUE BBHITTOTHEHO BEPHO, B
MOJTHOM 00BeMe, CAAaHO BOBPEMSI.

14 6anmoB - 3a7aHKe BHITIOTHEHO BEPHO, B
HETOJTHOM 00bheMe, CITaHO BOBPEMSI.

7 GaIoB - 3a/laHUE BBIIOJIHEHO BEPHO, B
HETIOJHOM 00BEME, CIaHO C OMO3IaHHEM.
0 GamoB - 3a/laHUE BBIIOIIHEHO HEBEPHO.

3a4CT

Texymui
KOHTPOJIb

KonTponbHoe
3a/1aHue 2

20

20 GayoB - 3aJjaHUE BBHITTOTHEHO BEPHO, B
MOJIHOM 00BbEME, CAAHO BOBPEMSI.

14 6anoB - 3a1aHKe BHITIOJTHEHO BEPHO, B
HETOJTHOM 00beMe, CITaHO BOBPEMSI.

7 GamoB - 3a/laHUE BBIOJIHEHO BEPHO, B
HETIOJHOM 00BbEME, CIaHO C OMO3IaHUEM.
0 GamsoB - 3a/laHUE BBIOJIHEHO HEBEPHO.

3a4CT

Texymmii
KOHTPOJIb

KonTponsHOE
3agaHue 3

20

20 6aJIoB - 3aJlaHUE BBIIIOJIHEHO BEPHO, B
TIOJTHOM 00BbeMe, CIaHO BOBpPEMSI.

14 6annoB - 3a1aHue BHIIIOJIHEHO BEPHO, B
HETIOJIHOM 00BbeMe, CIaHO BOBPEMSI.

7 OaIIOB - 3aJJaHUE BBITIOTHEHO BEPHO, B
HETIOJTHOM 00beMe, CIaHO C ONO3TaHHEM.
0 0ayIoB - 3aJaHUE BBITIOJIHEHO HEBEPHO.

3a4CT

Texymnmi
KOHTPOJIb

KonTponsHoE
3aganue 4

20

20 GanioB - 3aJjaHKE BHITIOJIHEHO BEPHO, B
[MOJTHOM 00BEME, CTAHO BOBPEMSI.

14 6annoB - 3aaHKe BHITIOJTHEHO BEPHO, B
HEMOJTHOM 00beMe, CTAHO BOBPEMSI.

7 GaJIoB - 3a/IaHKUE BBHITTOJIHEHO BEPHO, B
HETIOJHOM 00beMe, CIaHO C OMO3IaHUEM.
(0 GanyoB - 3a/1aHKE BBITOJTHEHO HEBEPHO.

3a4CT

IIpome-
KyTOUHas
arTecTanus

3auer

40

[IpomexyTouHas arTecTanus BKIOYAET B ceOst
MUCcbMEHHBIN onpoc. KonTposnbHOE
MEPOIIPUATHE TPOMEKYTOUHOU aTTeCTallH
[TPOBOZATCA BO BpeMs cauu 3aueta. [lpu
OLICHUBAHUU PE3YJIHTATOB MEPOIPUSITUS
MCTIONB3yeTCs OallIbHO-PEHTUHTOBAsI CUCTEMa
OLICHHUBAHUS PE3YyJIbTAaTOB yueOHOI
NesITeIbHOCTH 00yJaromuxcs (yTBepxkieHa
npuka3zoM pextopa oT 24.05.2019 . Ne 179).
[IpeniopaBarento NpeaoCcTaBisAeTCs IPaBo
3a/1aBaTh O0Yy4arOIIUMCS JOTIOIHUTEIbHbBIE
BOIIPOCHI B paMKax IPOrpaMMbl JUCLUIIINHBI.
[IncbMeHHBIN OITpoC U3 2 BONPOCOB. Bpewms,
0TBeJieHHOE Ha ornpoc -40 MunyT. [IpaBuibHbII
OTBET Ha BOIpPOC cooTBeTcTBYeT 20 Oamiam.
UacTUYHO NTPaBWIBHBII OTBET COOTBETCTBYET S-
15 6annam. HerpaBuiibHbII OTBET Ha BOIIPOC
coorBercTBYeT 0 OanmoB. MakcumanbHOE
KonmuuecTBoO OaiioB — 40. MakcumainbsHOe
KOJIMUYECTBO OAJIOB 32 MPOMEXKYTOUHYIO
arrectanuio — 40. BecoBoii ko3 dunrient
MEPOIIPUATHS - 2.

OtnuynHo: BenuunHa peiitunra oby4daronierocs

o pucuumianae 85...100%.

3a4CT




o nucrumniae 75...84 %.

oOyuJarorierocs mo aucuurinae 60. .

Xopomo: BenuunHa peiitunra oOy4aromerocs
Y0BIETBOPUTEIBHO: Benmnunna peTrHra

HeynosnerBopurenbHo: BennunHa peviTuHra
oOyuaromierocs o pucturuinae 0...59 %.

74 %

6.2. Ilpouenypa nposeaeHusi, KpUTEPUH OLEHUBAHUSA

Bun
IIPOMEKYTOYHOMN
aTTeCTalluN

[Ipouenypa npoBeaeHus

Kpurepuu
OLICHUBAHUS

3a4CT

[IpomexxyTouHas aTTecTaius BKIOYAET B C€0sl MUChbMEHHBII
ornpoc. KoHTponbHOE MeponpusTHE MPOMEKYTOUHOM aTTecTaluu
MIPOBOATCS BO BpeMsi cljauu 3a4deTa. [Ipu orieHnBaHuM pe3ysibTaToB
MEPOMPUSITUS UCTIONB3YeTCs 0aNIbHO-PEHTHHIOBAsI CHUCTEMA
OIICHUBAHUS PE3YJABTATOB YUEOHOU AESTEIHHOCTH O0YUYaIOIIUXCSI
(yTBepkaeHa mpukazoM pektopa ot 24.05.2019 . Ne 179).
[TpemomaBareo mpeaoCTaBIsAETCS MPABO 3aaBaTh 00yJAIONITUMCS
JIOTIOJTHUTEIbHBIE BOTIPOCHI B paMKaX MPOrpaMMbl TUCITUTUIUHEI.
ITuceMeHHBIN onpoc U3 2 BonpocoB. Bpemsi, 0TBeIeHHOE Ha OIIpoC
- 40 munyT. [IpaBUnIbHBIA OTBET HA BOMPOC COOTBETCTBYET 20
Oaymam. YacTUYHO MPaBWIBHBIN OTBET COOTBETCTBYET 5-15
Oannam. HempaBuibHbIN OTBET Ha BONPOC COOTBETCTBYET () 6aIoB.
MaxkcumanbHOe KoaudecTBo 06amioB — 40. MakcumainbHOe
KOJIMYECTBO OAJIIOB 3a MPOMEXKYTOUHYIO arTecTanuio — 40.
Becooii koahpunment meponpusrtus - 2. Otauano: BenmunHa
periTuHTra oOyuatomerocs no gucruruiuae 85...100%. Xoporio:
Benmuuna peiituara oOydatomierocs no aucuuruinae 75...84 %.
VYnosnerBoputTenbHO: BenuunHa peitTunra o0y4daromierocs mo
mucturuinHe 60...74 % HeynosnetBopurensHo: Benmnunna
periTuHTa oOyuaromerocs mo gucruruiae 0...59 %.

B cooTBeTCTBUM
cmm. 2.5,2.6
[lonoxxenus

6.3. ITacnopTt oHIa OLIEHOYHBIX CPEACTB

KommereHmn

PesynbraTsl 00yueHus

3HAET: COBPEMEHHBIE METO/IbI IPOBEJICHUS PaCUETOB a3POIMHAMUYECKUX,
[1K-1 [IPOYHOCTHBIX, )KECTKOCTHBIX, MACCOBO-LICHTPOBOYHBIX, HHEPLIMOHHBIX U APYrUX  [+HH+H
TEXHUYECKHUX XAPAKTEPUCTUK KOHCTPYKIUHA aBUALIMOHHON U PAKETHOW TEXHUKH

YMeeT: npuMeHATh coBpeMeHnHble CAIIP mpu pacuere a3poguHaMHUECKUX,
[1K-1 [IPOYHOCTHBIX, )KECTKOCTHBIX, MACCOBO-LICHTPOBOYHBIX, HHEPLIMOHHBIX U APYrUX  [+HH+H
TEXHUYECKHUX XAPAKTEPUCTUK KOHCTPYKLIUN aBUALMOHHON U PAKETHOW TEXHUKH

NmeeT HpaKTI/I‘-ICCKI/Iﬁ OIIBIT: MTPOBCACHUA PACUCTOB IO OIIPCACIICHUTIO
AOPOANHAMHYCCKUX, IIPOUYHOCTHBIX, JKECTKOCTHBIX, MACCOBO-ICHTPOBOYHBIX,

I1K-1 - HA
WHEPLUUOHHBIX U IPYTUX TEXHUYECKUX XapaKTEPUCTUK KOHCTPYKIUI
ABHALIMOHHOMN M PAKETHON TEXHHUKHU
Tumossle KOHTPOJIBbHBIC 3alaHUS 110 KAXKAOMY MCPOIIPUATHIO HAXOAATCA B
IMPUITOKCHUAX.

7. YueOHO-MeTOoAMYEeCKOEe M MH(OPMAIIMOHHOE O0ecredeHue TUCHUIIIMHBI

IleuaTnasi y‘-leﬁHO-MeTOI[I/I‘leCKaﬂ AOKYMCHTAIUA
Cl) OCHO6HaA 1umepamypa.




1.
crep.. - M.
2.

bacos K. A. ANSYS : cnpas. nonb3oBarens / K. A. bacos. - 2-e uzn.,

: AMK-IIpecc, 2012. - 639 c. : un.

Kamnyn A. b. Ansys B pykax uH>keHepa : npakT. pyk. / A. b. KaruyH,

E. M. Mopo3os, M. A. Ondepsena ; npeauci. A. C. [llanckoro. - U3n. ctep.. - M. :
URSS : JIUBPOKOM, 2014. - 269 c. : un.

0) OononHumenbHas Iumepamypa:
He npenycmorpena

8) omeyecmeenHbvle U 3apydedicHble HCYPHATbL N0 OUCYUNIUHE, UMelowuecs 8 bubiuomexe:

1. 1. Maremarudeckoe MOJEIUPOBAaHUE: exXeMec. KypH. / Poc. akaj. Hayk,
Otn-Hue mart. Hayk, MH-T mat. mogenupoBanust PAH

2. 2. Kocmuyeckue uccineaoBanus : Hayd. KypH. / Poc. akan. HayK,
[Ipe3unnym PAH

3. 3. BecTHHK aBHalMM U KOCMOHaBTHKH : Becepoc. aspokocM. sxypH. /
3A0 "U3a. nom uM. C. CKpbIHHHKOBA

4. 4. ABmama"opama : )XypH. aBuail.-kocM. komruiekca/ OOO "Bricokue
TEXHOJIOTUHU ¥ MHHOBAnn"

5. 5. Iloner: ABnanus. Pakernas texuuka. Kocmonastuka: Oomepoc.
Hay4.-TeXH. )XypH. / 31-Bo "Mamu-Hoctpoenue”

6. 6. Aspokocmuueckuit kypbep / 3AO "Uznart. nom "Co3se3aue-4"

2) MemoouuecKue yYKazaHus 0 Cmy0eHmos8 no 0C80EHUIO OUCYUNTUHDL.

1.

UYepnsasckuii A.O. [IpumeHeHne MeToga KOHEUHBIX JIEMEHTOB B

3a/1a4ax pacuera Ha MPOYHOCTh. / YuebHoe nocodue - Yensounck, 2000. - 90 c.

U3 HUX: Y4eOHO-Memoouyeckoe obecneyerue camocmosmenvbHol pabomsl CmyoeHma:

JJIeKTPOHHAs1 y4eOHO-MeTOANYeCKasi JOKYMeHTaIusl

HaunmenoBanue
No Bux peeypeas bubnuorpaduyeckoe onrcanue
JUTEpaTypbl JNIEKTPOHHOMN
¢bopme
Ky3bmuH, A. M. Pacuét HanpskE€HHO-1epOPMUPOBAHHOTO
COCTOSIHUSI 000JIOUKH KaMepPbl CTOPaHUs PAKETHOTO JIBUTATENS B
3bC cpene ANSYS : yuebnoe nocobue / A. M. Ky3smun, A. U.
1 JlomonHHTe bHas M3/1aTENbCTBA Mycreiikuc. — Cankr-IletepOypr : BI'TY "Boenmex" nm. J[.®.
sepatypa Tans Vernnosa, 2017. — 25 ¢. — ISBN 978-5-906920-66-9. —
Texct : anekTpoHHbIi // JIaHb : 37eKTpOHHO-O0MOIMOTE U HAs
cuctema. — URL: https://e.lanbook.com/book/121847
[TaBnoB, A. C. Pemenue 3a1a4 MexaHuku 1e(popMupyeMoro
SEC TBEpIOTO Tena B mporpamme ANSYS : yue6HOe mocobue / A. C.
b JlononHuTENbHASA M3aTeNLCTE] [TaBnoB. — Cankr-IletepOypr : BI'TY "Boenmex" um. J[.®.
UTEpaTypa ame Yctunona, 2014. — 34 ¢. — ISBN 978-5-85546-825-0. — Texkct
: DJICKTPOHHBIH // JIaHb : AIEKTPOHHO-OMOIHOTEYHAS CCTEMA.
— URL.: https://e.lanbook.com/book/63695
banmukosa, M. A. Kommnexkc ANSYS: ananus yctoluuBocTH
9bC .
3 JlonoiHUTEIBHAS 3 IATEBCTE] KOHCTPYKIHH : yueOHoe mocooue / M. A. banmukosa, M. A.
nuTeparypa ams Jleran, K. A. MarseeB. — HoBocubupck : HI'TY, 2017. — 66 c.
— ISBN 978-5-7782-3383-6. — TekcT : anekTpoHHbIH // JIaHs :




AIEKTPOHHO-OMOIMoTeyHas cucrema. — URL:
https://e.lanbook.com/book/118128

bpoiTkOB, E. B. Uncnennoe MoaenupoBaHue MPOYHOCTHBIX 3a]1a4

O —— ObC B cpene ANSYS : yuebroe nocobue / E. B. bppiTkoB. — CaHKT-

4 W3/1aTeNIbCTBA [TeTepOypr : BI'TY "Boenmex" um. J[.®. Yctunona, 2022. — 40
MTepaTypa i N _

Jlanp c. — TekcT : anexkTpoHHbIH // JlaHb : HIEeKTPOHHO-O0MOIMOTEUHAS

cuctema. — URL: https://e.lanbook.com/book/382265

[Tepedenp UCTIONB3YEMOTO MTPOTPAMMHOTO OOCCIICUCHHS:

[—

Microsoft-Windows(0eccpouHo)

. Microsoft-Office(6eccpouno)

. ANSYS-ANSYS Academic Multiphysics Campus Solution (Mechanical, Fluent,
CFX, Workbench, Maxwell, HFSS, Simplorer, Designer, PowerArtist,
RedHawk)(6eccpouno)

W N

[lepedenb ucnonb3lyeMbix NpohecCHOHANBHBIX 0a3 TaHHBIX U WH(POPMAITMOHHBIX
CIIPABOYHBIX CUCTEM:

Her

8. Marepua/ibHO-TeXHHYECKOe o0ecreYeHue 1 CIUITUHbI

OcHoBHOE 000py/I0BaHKE, CTEHIbI, MAKETHI, KOMITBIOTEPHAsI TEXHUKA,

. Ne
Bup 3ansaTui ayn IPEeIyCTaHOBJIEHHOE IPOrpaMMHOE 0OecIieueHHe, UCTIONIb3yeMOe JUIs
ol Pa3JIMYHBIX BUJIOB 3aHATUI
Kitacc BEIUMCIUTEIBHON TEXHUKH, OCHAILIEHHBIH coBpeMeHHbIMU [1K.
IIpakTnueckue 110

[Iporpammuoe obecnieuenue: Microsoft Office, MathCad, NASTRAN,
ANSYS

3aHTUS U ceMuHapsl |(2)




