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1. llesu u 3212494 AU CIUILIHHBI

Pa3BuTHE y CTYIEHTOB MPEACTABICHHS O MECTE U POJIM PACUETHBIX U AKCIIEPUMEHTATIBHBIX
METOJIOB IMHAMUKH MAIlIUH MPU NOCTPOEHUHU U aHAJIN3€ OCHOBHBIX (DU3UUYECKUX MOJIETIEH,
IIpU IPOBEACHUU MOJAJIBHBIX U BUOPOMIPOUHOCTHBIX UcTibITaHul. [IproOpeTenue onbita
TBOPUYECKOU pabOTHI 1O BHIOOPY aJI€KBATHBIX PACUETHBIX CXEM Pa3HOOOPa3HBIX 0OHEKTOB
COBPEMEHHOM TEXHUKHU U UHTEpIIpETaluy uX nosenenus. [Ipuodperenue onpita
MIPOBEICHUS SKCIIEPUMEHTOB, aHATIU3a UX PE3YJIBTATOB U MOCTPOEHUSI KOMITbIOTEPHBIX
Mojieliel, Bepu(pUIIUPOBAHHBIX pe3ybTaTaMy UCTIBITaHUH. DOpMUPOBAHUE YMEHHUS
KOMILJIEKCHO pelllaTh MHKEHEPHBIE 33]]a4d O IMHAMUKE U MIPOYHOCTHU
MaIIMHOCTPOUTENHHBIX KOHCTPYKIUNA U U3JIETUIN MyTEeM IMOCTPOCHUS PACUETHOM CXEMBbI,
3anucu TudPepeHnnanbHbIX YpaBHEHUN JBUKEHUS, BEIOOpa METOIa pelieHus,
MOCJEAYIONIEro aHalln3a pe3yabTaTOB pacueTa, SKCIIePUMEHTAIbHON OLEHKU
JTUHAMUYECKUX XapaKTEPUCTUK, OIEHKH MPOYHOCTH KOHCTPYKIIUU U BHIPAOOTKH
MPAKTUYECKUX PEKOMEHAAMN. JJOCTHKEHNE 3TUX LETEN MTO3BOIUT BBIITY CKHUKY
OIICHUBATh MPOYHOCTH MAITMHOCTPOUTEIbHBIX KOHCTPYKIIUN PU BUOPALIMOHHBIX
BO3JICUCTBUSAX U CTPOUTH aJCKBAaTHbIC TUHAMUYECKUE MOJICNIA MEXaHUUECKUX CUCTEM.

Kparkoe conep:xanue 1uciUNJIMHBI

OcHOBHBIE 337]a41 TMHAMUKH MalIUH; TOCTPOCHUE PACYETHBIX CXEM U MAaTEMaTUUYECKUX
Mozesnei. Bubpaimonusle ynapHbie BO3IEUCTBUS U EPEXOHBIE TPOILIECCHI B
KOHCTPYKUHUAX, MAllIMHAX, 000PYI0BaHUU U annaparype. XapakTepUCTUKU BHEITHUX
JTAHAMUAYECKUX BO3JCUCTBUI. AHAIN3 HECYIIUX U MTPOMEKYTOUHBIX KOHCTPYKIIUM.
Enununel usmepenus: Bubpanuii u mryma. M3nyuenue mryma; pacripoCcTpaHeHHE IIyMa;
BJIMSIHUE IIIyMa U BUOpALIMK HA YEJIO0BEYECKUI OpraHu3M. 3alluTa YeJIoBeKa OT BUOPALIMH.
[TocTranoBKa 3aga4u BUOPOYIapO3aLTUThI MAIIUH; JUHAMUYECKHE MOACIIN JUIsl pelIeHUs
3a/1a4 BUOpOyIapOo3alUThl BO BPEMEHHOM U 4acTOTHOM oOnactax. OneHka OTKINKa
00BEKTOB Ha JICMCTBUE BUOPOYIapHBIX HArpy30K. [IpsiMble 1 uieHTU(PUKAITMOHHBIE
METO/IbI TOCTPOCHUS JMHAMUYECKUX MOJIEJIeH MalliuH, 000pyI0BaHUS U alnaparyphbl.
Cucrembl BUOpOYIapo3auThl 00beKTOB. CTPYKTYpa CUCTEM BUOPOYIApO3aITUTHI.
MeTo/p1 MccTieIOBaHUS TACCUBHBIX U aKTUBHBIX CHCTEM BHOPOYIapO3aIIHTHI.
Ontumuzanus cucteMm BUOpoyaapo3auTel. OnpeieieHne ONTUMAIBHOTO YIIPABICHUS
BUOPOU30IUPYEMBIMU 00BEKTaMHU. AKTUBHBIE U PETYJIMPYyEMble CUCTEMbl BUOPO3AIIHUTHI.
3amura MaluH, 000pyI0BaHUS U annaparypbl OT HECTALMOHAPHBIX BUOPALIMIA.
JluHamuyeckue pacueTsl pabounx peKUMOB U OalaHCUPOBKA POTOPHBIX MAIIIMH.
Bubpanus Tpy6onpoBoioB, kabeneil U Jpyrux NpoTsKEHHbIX ceTeld. BeTpoBoil pe3oHaHc
OallleHHbIX coopykeHnil. Kpurepuu kauecTBa cucteM BUOPOYIapO3alIUThI.
Bubpowuzonsauus. YnpapisieMble cUCTeMbl BUOpOU30JaLMU. [[luHaMUYecKoe raieHume
kosie0anuii. CriocoObl BO30YXKIEHUS BUOPAITUH, PEKUMbI BUOPOHATPYKEHHS U CXEMBbI
BUOPOUCTIHITAHUH.

2. Komnerenuuu o0y4yaromerocs, (popMupyemMblie B pe3yJibTare 0CBOCHHSA
AUCHUNIMHBI

[TnanupyemMble pe3yabTaThl OCBOCHUS [MnanupyemMblie pe3yabTaThl
OIT BO (xommieTeHIIun) 00ydYeHHUs 10 AUCITUTUTHHE

[TK-1 CriocoGHOCTD BBISBIATH CYIIHOCTh HAYYHO- |3HAET: OCHOBHBIE PACUETHbIE U HKCIIEPUMEHTAJIbHbIE
TEXHUYECKHX MPOOJIeM, BOZHUKAIOIIMX B XOJI€  [METOJIbl CCIICAOBAaHMS JUHAMUKU MAITH




npoecCHOHANBHON NeATeTbHOCTH, U IIPUBJICKATh
JUIS UX PEIICHHUs COOTBETCTBYIOMNN (hU3UKO-
MaTeMaTU4YEeCKUM armapar, BEBIUUCIUTEIbHBIC
METO/Ibl M KOMITBIOTEPHBIE TEXHOJIOTUH, a TAKKe
AKCIIEPUMEHTAJIbHBIE METO/IbI UCCIIEIOBAHUI

YMeeT: MmoinyyaTh paCye€THBIM IMMyTEM MepEMEIEHU,
CKOPOCTH U YCKOPEHUS U3JIeNus IIPU
rapMOHUYECKUX, CTyYalHbIX U YIAPHBIX HArpy3Kax
VMeeT npakTUYECKUI OMBIT: BIAJCHUS
KOHEYHODJIEMEHTHBIM NakeToM Ansys Workbench
ISl pacyeTa TApMOHUYECKHX, YIAPHBIX U
CIly4aifHBIX KOJIeOaHUI MEXaHNUECKHUX CUCTEM

TIK-2 I'0TOBHOCTH OB/IaIEBATh HOBBIMU
COBPEMEHHBIMU METOJAaMHU U CPEJICTBAMU
MIPOBEICHUSI SKCTIEPUMEHTATBHBIX UCCIIEIOBAHUMN 10
JIMHAMUKE, MPOYHOCTHU U HAJICKHOCTH MAIIUH U
npubopoB, 0OpabaTbIBaTh, aHAIU3UPOBATH U
000011aTh Pe3yJabTaThl SKCIIEPUMEHTOB

3HaET: COBPEMEHHbIE KOHEUHORIEMEHTHBIE METO/IbI
pacuera TMHAMUKU POTOPOB

YMEET: M0Iy4Yarh SKCIEPUMEHTAIBHBIM ITyTEM
MepeMenieHusl, CKOPOCTH U YCKOPEHUS U3AEIHS TPU
rapMOHUYECKHUX, CIIYUYalHBIX U YIapHBIX HArpy3Kax
HMeeT mpakTHYEeCKUI OMBIT: BIaJACHUS
COBPEMEHHOM anmaparypour U MporpaMMHBIM
obecrieueHneM JIJIsl TPOBEICHUS MOTATBHBIX 1
BUOPOMIPOYHOCTHBIX HCTIBITAHHUMA

3. Mecro nucuuninnbl B ctpykrype OII BO

[TepeueHp NpeqIIECTBYOMUX TUCIUILINH,
BUJIOB pabOT y4eOHOTrO IIaHa

[lepedeHb MOCIESTYIONUX AUCITUTLTHH,
BUJIOB paboT

MexaHnKa KOMIIO3UTHBIX MaTepuasos,
Peonorndeckue cBorcTBa MaTEpPUAIOB MPU
[IUKITMYECKOM JIe(hOPMHUPOBAHNUH,

[{ndpoBbie TBOMHUKN JUHAMUYECKUX CHCTEM,
KomnbroTepHoe MOJENMPOBaHNE B MEXaHUKE,
MOHUTOPUHT COCTOSIHUSI KOHCTPYKIIUH,
JledopMalimoHHbBIE CBOWCTBA MaTEPHAIIOB TIPU
HEYIIPYTOM IUKJINYECKOM Je(hOpMUPOBaHNUH,
MMuTallMOHHOE MOJIETIMPOBAHUE

He npenycMmorpensl

TpeboBaHMs K «BXOHBIMY» 3HAHUSIM, YMEHHUSIM, HaBbIKAM CTY/IE€HTA, HEOOXOAUMbIM
IIPY OCBOCHUHU JJAHHOM JUCIMIUIUHBI U IPUOOPETEHHBIM B PE3yIbTaTe OCBOCHUS

MpCAMICCTBYIOIMUX JUCIHUILINH:

Jucrumimna

TpeboBanus

MexaHnka KOMITO3UTHBIX MarcpuajioB

3HAeT: COBPEMEHHbIE KOMMYHUKAaTUBHbIE
TEXHOJIOTMH; OCHOBHBIE IIPUHLUIIBI TOATOTOBKH
TOKJIaJia ¥ IPE3EHTalliU, OCOOEHHOCTHU CTPYKTYPBI U
CBOMCTB KOMIIO3UTHBIX MaTepuajioB 110 CPaBHEHUIO
C TPaJULIMOHHBIMH KOHCTPYKIIMOHHBIMU
MaTepualaMH; COBPEMEHHbBIE METO/IbI
MaTeMaTU4YE€CKOro MOZIEJIMPOBaHus B 00nacTu
MCII0JIb30BaHUs KOMIIO3UTHBIX MaTepUajoB U
KOHCTPYKIIMI Ha MUKPO-, ME30- U MaKpOypOBHE
pPacCMOTPEHMSI HEOTHOPOJIHOCTEN CTPYKTYPBI U
CBOMCTB , OOILI1E PUHIUIIBI K METOJIBI
MaTEMaTU4YECKOI0 KOMIIBIOTEPHOTO MOJIEIUPOBAHUS
B 00J1aCTH KOMITO3UTHBIX MAaTEPUAIIOB U
KOHCTPYKIIMI; COBPEMEHHBIE TEXHOJIOTUU
[IPOM3BO/ICTBA KOMITIO3UTHBIX MAaTEPHUAIOB U
KOHCTPYKLIM; METOJbI UCIIBITAHUN KOMIIO3UTOB,
BBIUHCIUTEIbHBIE METObl U KOMIIBIOTEPHBIE

TCXHOJIOI'MH JJIs1 pCHICHUA HAYYHO-TCXHUYCCKHX




npo0ieM, BOSHUKAIOUINX B X0/1€ PO(eCcCHOHATEHON
NESTEIbHOCTH YMEET: MPUMEHSTh COBPEMEHHbIE
KOMMYHHMKATHUBHBIE TEXHOJIOTHH, IOHUMATh
TEXHUYECKHE TEKCThl HA MHOCTPAHHOM SI3bIKE,
MPUMEHSATH METOJIbl MAaTEMATUYECKOTO U
KOMITBIOTEPHOTO MOJICJINPOBAHUS B TEOPETUUECKUX
U pacueTHO-3KCIIEPUMEHTAIIBHBIX UCCIIEJOBAHUAX
KOMITO3UTHBIX MaTE€pPHAaIOB U KOHCTPYKIIHA;
oLIeHUBATh 3(PPEKTUBHOCTD U Pe3yIBTATUBHOCTD
BBIOpaHHBIX METOJIOB METO/IOB, IPUMEHSTH (PUUKO-
MaTeMaTHYE€CKUMN armapar, BBIYUCIUTEIbHbBIC
METO/bI M KOMIIbIOTEPHBIE TEXHOJIOTHH B
npo¢eCcCHOHAIBHON AEATENbHOCTH ISl ONTMCAHHS
CBOWMCTB KOMIIO3UTHBIX MAaT€pPUAJIOB U KOHCTPYKITUH,
YMETh BBISIBIISITH CYIIIHOCTh HAyYHO-TEXHUYECKUX
Mpo0IeM, BOSHUKAIOIINUX B X0/1€ PO eCCHOHATEHOMN
NesATeTbHOCTH, U MPUBJIEKATD JUISl X PEIICHUS
COOTBETCTBYIOIIHNH (PU3UKO-MATEeMATHIECKUI
arrapar iMeeT mpakTH4eCKUM OMBIT: OJATOTOBKU
TOKJIaJ1a Ha 33/IaHHYI0 TeMY U Ipe3eHTalllH;
BOCIIPUATHS BUJEO IO TEMATHKE Kypca Ha
WHOCTPAHHOM $I3bIKE; YTCHHS TEXHUYECKHUX TEKCTOB
Ha MHOCTPAHHOM SI3bIKE, UCII0JIb30BaHUS METO/IOB
MaTeMaTH4YE€CKOTO ¥ KOMITbIOTEPHOTO
MOJIEIIMPOBAHUS B TEOPETUUECKUX U PACUETHO-
SKCIIEPUMEHTAJIBHBIX UCCIEA0BAHUSIX KOMIIO3UTHBIX
MaTepUaIOB U KOHCTPYKIUN, TIPUMEHEHUS (PU3UKO-
MaTeMaTH4eCKOro arnmapara, MeTOZ0B
MaTeMaTH4YECKOTO U KOMIIBIOTEPHOTO
MOJIEITUPOBAHUS JUIsI pa3pabOTKU KOMIBIOTEPHON
MOJIEJIM KOMIIO3UTHOTO MaTepuaa

JledopManimoHHBIE CBOWCTBA MAaTEPHAJIOB IIPH
HEYIIPYTOM [UKJINYECKOM Je(hOpMUPOBAHUU

3HaeT: 0CHOBHBIE A PEKTHI, METOBI U
HCIIBITaTeIbHOE 000pYIOBaHUE ISl UX
DKCIIEPUMEHTAIBHOTO N3YyYEHHUs, a TAKXKE
CYILLECTBYIOIIME MaTeMaTHUYE€CKUE MOJIETIU TEOPHH
[UIACTUYHOCTH U TOJ3Y4YECTH, IPUMEHUMBIE B
YCIIOBUSIX MOHOTOHHOT'O M LIUKIINYECKOTO
Harpy>keHus! P HOPMAJILHON M MOBBIIIIEHHON
TEeMIIEpaType, COBPEMEHHbBIE TIOAXObI, B TOM UHCIIE,
MaTeMaTU4ECKUE MOZEIH, K aHAJIN3Y HalpsSKEHHO-
e OpMUPOBAHHOTO COCTOSHUSI KOHCTPYKIIMOHHBIX
MaTepHUaloB 3a MpeejIaMH YIPYTOCTH C y4ETOM
BSI3KOM COCTAaBIISIONIEH B YCIOBHUSIX MOHOTOHHOTO U
LUKJIMYECKOTO Harpy>KeHUs IPY HOPMaJIbHOU U
MOBBIIICHHON TEMIIEpAType YMEET: IPOBOAUTH
DKCIIEPUMEHTAJIbHBIE NCCIIEJOBAHNS U IPUMEHATH
MaTeMaTH4YeCKUE MOAENHU 1e(OPMUPOBAHUS
HEyIpyroro MaTepuasa Jjs aHajau3a HalpsHKeHHO-
ne(OpMUPOBAHHOTO COCTOSTHHSI DJIEMEHTOB
KOHCTPYKIIMH B YCJIIOBUSIX MOHOTOHHOTO U
UKJINYECKOT0 Harpy>KeHUs IPU HOpMaJIbHOU U
MOBBILIEHHON TEMIIEPATYypE, IPUMEHSITH B
npodeccuOHaNbHOM 1eATeIbHOCTH COBPEMEHHBIE
TEOPHH, PU3UKO-MATEMATHUECKHUE U YUCIICHHBIE
METO/bl MCCIIEIOBaHUS 3aKOHOMEPHOCTEN

e OpMHUPOBAHHS METAITHUECKUX




KOHCTPYKIIMOHHBIX MaT€pHaJIOB, JJIEMEHTOB
KOHCTPYKIIMH B YCJIIOBUSIX MOHOTOHHOTO U
LUKJINYECKOr0 Harpy>keHus MmeeT npakTudeckuii
OIIBIT: MPOBEACHUS YKCIIEPUMEHTAIbHBIX
WCCJICIOBAHUN U PACUETOB, a TAK)KE HABBIKU
MCII0JIb30BaHMs IAKETOB MPUKIIAIHBIX IPOTPAMM
U1l OLIEHKU HaIpsKEHHO-/1e(hOpMUPOBAHHOTO
COCTOSIHUS 2JIEMEHTOB KOHCTPYKLIMH C y4ETOM
[10JI3y4ECTU IIPY MOHOTOHHOM U [IUKIINYECKOM
Harpy>KCHUH, PACYETOB U HABBIKU MCIIOJIb30BAHUS
[IaKETOB IIPUKJIAJHBIX IIPOrPAMM, a TAKKE HOBBIX
CHUCTEM KOMIIBIOTEPHOTO NMPOEKTUPOBAHMS U
KOMIIbIOTEPHOI'O NHKUHUPUHTA JUUISL OLICHKU
[IPOYHOCTH M JKECTKOCTH HIEMEHTOB KOHCTPYKIUMI

[{ndpoBble ABOMHUKN JUHAMUYECKHX CUCTEM

3HAET: OCHOBHBIE PACUETHBIE U IKCIIEPUMEHTAJIbHBIC
METOIbI HCCICIOBAaHUS TUHAMHYSCKUX CBOMCTB
W3IeNIUN, KPUTEPUH MOATBEPKIEHUS (TIPOBEPKH)
aJICKBaTHOCTH CO3JlaBa€MOM MOJAIbHOM
MaTeMaTHYE€CKON MOJICNIM YMEET: ONPENEsATh
IMHAMUYECKNE CBOMCTBA U3CIIUN IPU
BUOPOUCTIHITAHUSIX U DKCIIEPUMEHTATEHOM
MOJAJIBHOM aHaJIM3€E, CO34aBaTh MATEMATHYECKYIO
MOJIEIb THHAMUYECKON CHCTEMEI,
BEPUPUITMPOBAHHYIO PE3yIbTaTaMU MOJAIBHBIX
ycrbITaHui VMeeT mpakTHYeCcKui OIbIT:
COBPEMEHHOM anmapaTypoil 1 mporpaMMHbBIM
obecrieueHrneM JIJIsl IPOBEICHUS U 00pabOTKH
PE3yIbTaTOB MOJIATIbHBIX ¥ BHOPOIIPOYHOCTHBIX
WCIIBITAHUH, METOZaMHU KOPPEKTUPOBKH (YTOTHEHHUS)
pacyeTHOM MOAAIBHOM MaTeMaTUYECKOM MOJIEIIN T10
PKCTIEPUMEHTAIbHBIM JAHHBIM

MMuTallMOHHOE MOJIEIMPOBAHUE

3HaeT: BUJBI U CLIOCOOBI CO3/1aHUsI MaTEMaTUUECKUX
MOJIeIIel MAaTEpPHUAJIOB U KOHCTPYKLIUM YMEET:
[pazpabarbIBaTh MaTEMAaTUUYECKUE MOJEIN AJIs
CHCTEM, OOBEKTOB, POLIECCOB U (PU3NIECKUX
ABJICHUN VIMeeT MpakTU4eCKUNA ONBIT: peain3alun
MaTeMaTH4eCKuX Mozeneil Ha OBM

Peonornyeckue cBoiicTBa MaTepuasoB MpU
LUKITMYECKOM J1e(hOPMUPOBAHUHU

3HaeT: 0COOEHHOCTH LIUKINYECKOTO
epopMHUPOBaHUS HEYTIPYTUX MAaTEPHAJIOB,
OCHOBHBIE 3(D(PEKThI, METO/IbI U UCTIBITATEIILHOE
000pyI0BaHUE [Tl UX SKCIIEPUMEHTAIBHOIO
W3y4YEHUs, a TAKXKE CYIIECTBYIOIINE
MaTeMaTU4E€CKAE MOJIEIIN PEOJIOTUN, IPUMEHUMBIE B
YCJIOBUSX MOHOTOHHOT'O M IUKJINYECKOTO
Harpy>KeHHsI [IPY HOPMAJIBHOM U TIOBBIILIEHHON
TEMIIEPAType YMeEET: IPUMEHSTh B
npo¢eCcCHOHANBHON AEATEIBHOCTH METO/IBI
MCCJIEJOBAHNS 3aKOHOMEPHOCTEN LIUKIINYECKOTO
nepOopMHUPOBaHUS HEYTIPYTUX MAaTEPHAJIOB,
[IPOBOJUTH SKCIIEPUMEHTAJIBHBIE UCCIEA0BAHUSA U
[IPUMEHATH MaTEMaTUYECKUE MOJIEIIN
ne(OpMHUPOBAHUS CKIIEPOHOMHOTO U PEOHOMHOTI'O
MaTepuaa Ui aHaJau3a HalpsHKEHHO-

e (pOPMHUPOBAHHOTO COCTOSTHUS JIEMEHTOB
KOHCTPYKIIMH B YCJIOBUSIX MOHOTOHHOIO U

UKJIINYCCKOI'O HAIPY>KCHUA ITPH HOpM&J’IBHOfI u




MOBBILICHHON TeMIiepaTtype Mmeer npaktudeckuit
OIIBIT: OLEHKH ITPOYHOCTHU U JKECTKOCTH
KOHCTPYKLMH IPYU MaJIOLIMKIOBOM
ne(OpMHUPOBAHUM, IPOBEIECHUS
DKCIIEPUMEHTAIIBHBIX UCCIICOBAHUHN U PACYETOB, a
TaK)K€ HaBBIKH MCIIOJIB30BAHUS NTAKETOB
[IPUKJIAIHBIX IIPOrPAMM Il OLICHKH HAIIPSKEHHO-
e OPMHUPOBAHHOTO COCTOSTHUS IIEMEHTOB
KOHCTPYKIIMI C YUETOM PEOJIOTUYECKHUX CBOKCTB
MaTepuana Ipxu MOHOTOHHOM M IIUKJINYECKOM
Harpy>KCHUU

MOHI/ITOpI/IHT COCTOAHHUA KOHCTPYKL[I/Iﬁ

3HaeT: METOJIbl U CPEACTBA TEXHUYECKOTO
TUAarHOCTHUPOBAHUS KaK CPEICTBA MOBBITIICHUS
SKOHOMHUYHOCTH U HaJIe)KHOCTH KOHCTPYKIUHU B
MpoIlecce MPOCSKTUPOBAHUS U IKCIUTyaTaIlvH ,
METOBI TEXHUYECKOW TUATHOCTHKH, 0COOCHHOCTH
OIICHKH TEXHUYECKOTO COCTOSHUS
TMAarHOCTUPYEMBIX CUCTEM, aJITOPUTMbI U
TEXHUYECKOE 00ECIIeYeHNUE CUCTEM JUATHOCTHKH,
COBPEMEHHBIE ABTOMATHU3UPOBAHHBIE CUCTEMBbI
TEXHUYECKON TUAarHOCTUKH OOBEKTOB YMEET:
MOJIb30BAThCSI METOAMKOW OLIEHKH OCTATOYHOTO
pecypca o00opyI0BaHUS U TIOMCKA HEUCTTPABHOCTEN
Ha OCHOBE JIAaHHBIX MOHUTOPUHTA; (OPMYITHPOBATH
3a/1a49y U CIIOCO0 €€ pereHusi, OIICHUBATh

P (HEeKTUBHOCTH aBTOMATH3UPOBAHHBIX CHCTEMaM
TEXHUYECKOM TMarHOCTUKHU B OOIIEH CTPYKType
ACY TII, nonb30BaTbcst METOAAMH U CPEACTBAMU
TEXHUYECKOW TMarHOCTUKH JIJISl IPOBEICHUS
HAy4YHO-UCCIIE0BATENbCKUX, PACUETHBIX U
DKCIIEPUMEHTAJIBHBIX pa0oT 10 JUHAMUKE,
MPOYHOCTHU M HAJIEKHOCTH MAIIIUH U TIPUOOPOB.
HMeeT nmpakTUYeCKui OIBIT: IO BRIOOPY METOA U
CPEICTB MOHUTOPUHTA COCTOSTHUSI O0BEKTa; BBIOOP
TUAarHOCTHYECKUX TTapaMEeTPOB U KPUTEPHEB
paboTOCIOCOOHOCTH, UCTIONB30BAHUS COBPEMEHHBIX
CPENICTB U3MEPEHUH, MPOrPAMMHBIX TTPOAYKTOB,
MpeaHa3HAuCeHHBIX /sl o0ecIieueHus paboThl B
[peaIbHOM BpeMEHHU cucteM cbopa, o0paboTkwy,
0TOOpaXKeHUsI U apXUBUPOBaHMs HHPOPMALIUU 00
00BEKTe MOHUTOPHUHTA, UCTIOIb30BAHUS HOBBIX
COBPEMEHHBIX METO/IOB U CPEJICTB MPOBEACHUS
TUAarHOCTUKNA OOBEKTOB B 00JIACTH TIPUKIIATHON
MEXaHUKH U 000011aTh pe3ynbTaThl MOHUTOPUHTA

KoMIbroTepHOE MOJENMPOBAHNE B MEXaHUKE

3HAeT: BO3MOKHOCTH COBPEMEHHBIX CUCTEM
kommbroTepHOTO nHXKMHUpUHTA (CAE), pornb
KOMIIBIOTEPHOT'O MOJIEIMPOBAHUs B 001IIEH cucTeMe
[pacueTHO-IKCIEPUMEHTAIILHOTO N3yYEHUs
MPOYHOCTU KOHCTPYKIIUN; CIOCOOBI MOCTPOCHUS
npodeccuoHaNbHON TPAEKTOPUHU C YUETOM
HAKOIUIEHHOTO ONBITA U JUHAMUYHO U3MEHSIOMINXCS
TpeOOBaHUIl phIHKA TPY/a, OCHOBHOM Ha0Op
PacUeTHO-TEOPETUYECKUX U IKCTIEPUMEHTAJIBHBIX
METO/I0B UCCIIEIOBAHMSI 3a/1a4 TPOYHOCTHU
KOHCTpyKLMM YmeeT: npumeHsaTs CAE-cuctembl

111 penieHus npodeCcCUOHAIBHBIX 3a/1a4, HCKaTh




WHGOPMAITUIO O PA3BUBAIOIINXCS BO3MOKHOCTSIX
CHCTEM MaTeMaTHYE€CKOTO (YUCIICHHOTO)
MOJICIIUPOBaHUS ITOBCACHUA KOHCprKHI/IfI,
OCBauBaTh U MPUMEHATH UX HA IPAKTHKE, BEIOUPATDH
MCTOABI U CPCACTBA KOMITBIOTECPHOT'O
MOJICITUPOBAHUS C YYETOM OCHOBHBIX 0COOEHHOCTEH
paccmaTrpuBaemoil 3aj1auu MiMeeT npakTuieckuit
OTIBIT: PaCUE€TOB HAMPSKEHHO-1€(POPMUPOBAHHOTO
COCTOSIHMSI M pa3pyILIeHNUs] KOHCTPYKLIHUHN ¢ ITIOMOIIBIO
COBPEMEHHBIX TaKETOB MPOrPaMM, CPaBHEHHUS
PA3JIMYHBIX BO3MOXXHBIX TOAXOJ0B K PECIICHUTIO
3a]1a4 IPOYHOCTH KOHKPETHBIX KOHCTPYKIUH,
[MPUMCHCHU S BBIYUCIIUTCIIBHBIX TEXHOJIOTUH B
3ajjauax OMUCaHMs MOBTOPHO-MIEPEMEHHOTO
HEU30TEPMHUYECKOTO HEYIPYyToro AehOpMUPOBAHUS
U pa3pylieHus: KOHCTPYKIIHA

4. O0bém 1 BUABI YUeOHOI padOTHI

OO6mmas Tpy10eMKOCTh JUCIHUILUIMHBI cocTaBisgeT S 3.e., 180 4., 96,75 .

KOHTAKTHOUW pabOThI

Pacrnipenenenue mo cemectpam
N Bcero B Jacax
Bun yuebuoid padots: 4acoB Howmep cemectpa
3 4
OO61mas Tpya0€MKOCTh AUCIIUTIITMHBI 180 108 72
AyoumopHhvie 3auamusi: 84 48 36
Jlexumu (JI) 28 16 12
[IpakTrdeckue 3aHATHS, CEMUHAPHI U (W) IPYTHE BUIBI
ayauTopHbIX 3aHaTuil (I13) 36 32 24
JIabopatopusbie padotsI (JIP) 0 0 0
Camocmosmenvras paboma (CPC) 83,25 53,75 29,5
[ToaroroBka k 3a4eTy 53,75 53.75 0
[ToaroroBka K sK3aMeHy 29,5 0 29.5
KoHcynpranyy u npoMexyTo4Hast aTTeCTaIus 12,75 6,25 6,5
Bu koHTpOIIs (3a4eT, nud.3a4eT, SK3aMeH ) - 3a4eT 9K3aMEH
5. ConepkaHue TUCHMIIIIMHBI
Ne HaHMeHOBaNHE Pas1eioB AMCLHILHHE OO0beM ayTUTOPHBIX 3aHATUHN 10 BHIaM B yacax
pasnena Bcero JI I13 JIP
01 [(BuGpoucnpiTaHus 24 10 14 0
02 [Bubpozammra. Bubpounzomnsiusi. 12 2 10 0
03 |[IuHamMuYecKoe rameHne KojeOaHmit 12 4 8 0
04 |Pemenwme 3amau nuHamMuku B Ansys Workbench 36 12 24 0
5.1. Jlekuuu
Ne Ne HaumeHoBaHue uim KpaTkoe coJepKaHue JTEKIIMOHHOTO 3aHATHUS Kox-
JeKIuujpa3aena BO




qaCcoB

01

01

Bubpoucneitanus. Tpu Bu1a BAOPOUCTIBITAHUN: YaCTOTHBIE, BUOPOIPOYHOCTHBHIE,
MCIIBITaHUs Ha BUOpoycToiunBOCTh. Llenn u metonpl. Pexxumbl BUOpOUCTIBITaHUH.
Crioco0sb1 Bo30yx1eHus BUOpanuii. MexaHudeckuil, r’upaBInuecKui,
PIIEKTPOMArHUTHBIN, AIEKTPOAMHAMUYECKHUM, MAarHUTOCTPUKIITMOHHBIMH,
MbE303JIEKTPUUECKHUI aKyCTHUEeCKH. XapaKTepuCTHKH BUOPOBO30OyIuTENEH,
TOCTOMHCTBA U HEAOCTATKU, 00JIACTU PUMEHEHUSI.

02

01

DKCIIEpUMEHTAJIbHBII MOJAJIbHBIN aHATN3

03

01

BuOponcnbITaHus IpU CUHYCONIATBHOM, CIIy9aifHOM M YAapHOM BO30YKICHUU

04

01

Pe>xrMbl BUOpOHArpyXeHUs U cXeMbl ucnbiTanuid. Kiaccugukanms o0beKToB
vcnbITaHUU. Bocipon3BeieHue HOPMaTUBHOM CIIEKTPAIbHON MIIOTHOCTH
BUOPOYCKOpPEHUH B 3aJaHHON TOuke 00bheKkTa. TpaHCIIOPTHBIN 1
PKCILTYyaTallMOHHBIN peKUMBI HarpykeHus. OCHOBHBIE TPYIHOCTH B
BOCIIPOU3BEICHIH HOPMAaTHBHBIX BUOpormoneil. TexHomornueckas 0CHaCcTKa.
Knaccudukanus. Pacuetnbie cxembl cuctemsl JJIB - TexHOMOTHYECKast OCHACTKA -
00beKT ucnbITanuil. Kputepun Be16opa napaMeTpoB 0CHaCTKH. MeToanka
pacuera.

05

01

Biusinue HenuHenHocTel B DJIB Ha TOYHOCTH BOCHPOU3BEICHUS 3aIaHHOM
CHEKTPaIbHOM IMIIOTHOCTH MOIIHOCTH BUOPOYCKOpeHHiA. Posib aHTHPE30HaHCOB B
MOSIBJIEHUH "MIPOBaJIOB" M HEYCTPaHUMBIX "BbIOpOCOB". CriocoObI yCTpaHEHUS
VCKAKEHUM.

06

02

3amura yenoseka ot BuOpauuu. HopmupoBanue Bubpanuu, 1eicTByoIEeH Ha
yenoBeka. [loka3arenn nHTeHcMBHOCTH BUOpanuu. [lokasarenu cnekTpaabHOTO
coctaBa BUOpanuu. JlonyctumMele 3Hau€HNs ypOBHEH BUOpAIHH.

07

03

Bubpowuzonsmus. MHOrokackagHas BUOpousossiius. HemuaenHbrit
BUOPOU30IIATOP. BUOPOM30IIAIINS TIPU yIAPHOM BO3JCHCTBHH. YIIPABIIsiEMbIC
cucteMbl BUOponzossiiuu. KoaddunmeHnt a3 pexTHBHOCTH yIpaBisieMon
BUOPOU30JIALNU. YCTOWYUBOCTD JIBUKEHMSI YIIPABIIsIEMOM BUOPO3aIIUTHON
CHCTEMBI.

08

03

JlnnaMuueckoe rameHue konedanuii. [Ipy>KMHHBIN AMHAMUYECKHIN racuTes 0e3
TpeHus. luHamuueckuil racutens ¢ TpeHneM. OnTuManbHas HaCcTPOiKa racuTels
c TpeHHuEM. MasTHUKOBBIM racUTeh KPYTHIBHBIX KoeOanuii. budunspHbiii
nojBec MasiTHUKA. [lormotutenu konebanuii ¢ Bs3kuM TpeHueM. [lormorurenu
KoJebaHui ¢ cyxum TpeHueM. [Ipaktuueckue npuaoKeHus TEOPUU U IPUMEPDI
OCYIIECTBICHHBIX CUCTEM BHOpO3aIUTHI. BeTpoBoii pe30HaHC OalleHHbIX
COOpYy>KeHU. ABTOKOJIeOaHMs OAIIEHHBIX COOpYXeHHI. Bubpo3amura BaroHos u
TPAHCIIOPTUPYEMBIX TPY30B.

09

04

Ansys Modal Damping. Onpenenenuie coOCTBEHHBIX 4acTOT U (hOpM
HEKOHCEPBATHBHBIX CHCTEM

10

04

Peanuzamust MmeTona pa3inoxeHus mo cooctBeHHbIM hopmam B Ansys Workbench.
MCF (Modal Coordinate File)

11

04

Shock Response Spectrum. O peanuzanuu criekTpa ynapa B Ansys Workbench

12

04

Pemenue 3amaq ynapa B Ansys Workbench

13

04

Random Vibration. Pemenue 3a1a4d o ciyqaitHoM BO30y>KJIeHHUH B Ansys
'Workbench

14

04

Ansys Fatigue. Pemenue 3agau ycranoctHoii gonroeuHoctu B Ansys Workbench

N N (NN N

5.2. llpakTHyecKue 3aHATUSA, CEMUHAPBI

Ne
3aHATHSA

Ne

paznena

HaunmenoBanue umu KpaTKoC COACPIKAHUC MPAKTUYCCKOIO 3aHATUA, CCMUHAapa

Koi-
BO
YacoB

01

01

[locTpoeHue pacueTHON MOJIENTN CUCTEMbI BUOPOCTEH]T - ocHOBaHMe. Pacuer




MapamMeTpoB BUOPOHU3OISAIIUN

Ananu3 JAUHAMHUKU MCXaHUYCCKHUX CUCTCM IMPU HCCTAIUOHAPHBIX PC)KUMaAX

02 01 2
pPaboTHI.

03 01 [locTpoeHune pacueTHbIX MOJIENIEH CI0KHBIX CUCTEM B PAa3JIMYHBIX YACTOTHBIX 5
nuanazoHax. MeTo/pl uCbITaHUN. BBIOOP TeXHOIOrHUeCKOH OCHACTKHU.

04 01 Pacuet H606XO,I[I/IMOI>'IUMOH_[H0CTPI OJIB nox ucibITyeMblid 00BEKT ¢ 3aJaHHBIMH )
TTMHAMHUYECKIMH CBOWCTBAMHU

05 01 Onpenenenre AMHAMUYECKUX XapaKTEPUCTUK MEXAaHUUYECKOW CUCTEMBI ¢ OJJHOU )
CTENEHbI0 CBOOO/IBI ITPH YAAPHOM HArpyXEeHHUHU C HCIOJIb30BAaHUEM BUOPOCTEH 1A

06 01 Omnpenenenre cOOCTBEHHBIX YaCTOT U POPM MEXaHHUUECKOI CUCTEMBI C )
VCTIOJIb30BAaHHEM YIaPHOTO MOJIOTKA

07 01 [BuGponpoyHOCTHBIE UCTIBITAHUS NPU YJAPHOM HArpy>KeHUU 2

08 02 PacueT mapamerpoB B%6p03%H_II/ITHOI71 CHCTEMBI IIPU 33J]aHHOM XapakTepe 5
BO3MYILAIOIIMX BO3CHCTBHII.
[TocTpoeHune pacueTHON Mozienu 00beKTa, BBIOOP CUCTEMbI BHOPO3AIIUTHI U

09 02 |onpenenenue e€ nmapaMmeTpoB. [locTpoeHrne MaremMaTH4eCKOM MOAEIHN U 2
MCCIIeIOBAaHNE YCTOWYMBOCTH AKTUBHOW CHCTEMBI BUOPO3AIUTHI.

10 02 Omnpenenenre TMHAMHYECKUX XapaKTePHCTHK MEXaHHUYECKOW CHCTEMBbI IPU )
CHUHYCOHMIAJIbHBIX MCIBITAHUSIX C Pa3BEPTKOIl 110 YacToTe

1 02 Onpenenenre AMHAMUYECKUX XapaKTEPUCTUK MEXaHUYECKOW CUCTEMBI IIPU 5
CJIlydaifHOM BO30YXKJICHUU

12 02 Omnpenenenne cOOCTBEHHBIX YacTOT U (POPM MEXaHUUYECKON CHUCTEMBI C 5
MCTIOJIb30BaHIEM MOJAILHOTO BHOpOCTEH 1A

13 03 [[locTpoeHue 1 UCCIEAOBAHHE PACUETHON MOJIEITH BUOPOIIOTPYKEHHUS CBAH. 2

14 03 VneHTudukanys napaMeTpoB JIByXMAacCOBOM CHUCTEMBI C TPONOPIIMOHATIEHBIM )
neMIpupOBaHUEM.

15 03 |MccrnenoBaHre AMHAMUKH MEXaHUUYECKOM CHUCTEMBI ¢ aHTUBUOPATOPOM 2

16 03 VccrenoBaHne COOCTBEHHBIX YacTOT U ()OPM KOHTUHYAIBHOW CUCTEMBI. )
VccrenoBaHre COOCTBEHHBIX YAaCTOT CUCTEMBI C ABYMsI CTEIIEHSIMHU CBOOO/IbI

17 04 CoOcTBeHHBIE 4aCTOTHI M3TUOHBIX KOJIEOAHUH IIIAPHUPHO OTIEPTOTO CTEPXKHS C 5
YUETOM MPOAOJIHON CHIIBI

18 04 [Solution Combination 2

19 04 [Merox NOAKOHCTPYKIMN 2

20 04 |Modal Damping 2
MCF (Modal Coordinate File). Pemenne 3agauu o BBIHYXICHHBIX KOJICOAHMSIX

21 04 |mpu cuiIoBOM BO30YKJIEHHH METOIOM CYTIEPIIO3UIIMH COOCTBEHHBIX (OPM. 2
[TocTtpoenne AYX
MCF (Modal Coordinate File). Pemienne 3anauu o BEIHYK/I€HHBIX KOJI€OaHUAX

22 04 |mpu KMHEMaTU4YeCKOM BO30Y>KICHUU METOOM CYNEepPHO3ULIUN COOCTBEHHBIX 2
dbopm.

23 04 Matrix27. Pemenue 3a1aun o Kojie0aHUSIX TPYOKH C TEKYIIEH HKUAKOCTHIO C )
YU€TOM TMPOCKOCITUYECKHUX CHIIL.

4 04 Pacuer CO6C”£B6HHBIX 4acTOT MEXaHUYECKUX CUCTEM C YUETOM CBOMCTB 5
[MUKITHYECKONH CHMMETPHUU

25 04 PeleHre 3a1a4u TMHAMUKU JBUKCHUS MEXAaHUYECKOU CUCTEMBI, COCTOSLIEN U3 ’
aOCOJTIOTHO TBEPJIBIX TEI

2 04 Perenuie 3a1aun 0 BBIHYKICHHBIX KOJIEOAHUSIX MIPU CIy4ailHOM BO30YKIECHUH C )
ucnonb3oBanre Moyt Ansys Workbench Spectrum Response.

27 04 Perenue 3a1auu O BBIHYKACHHBIX KOJIEOAHUSAX MIPU CJ'I'y‘{aI\/"IHOM BO30YKIECHUH C )
ncrnonb3oBanue moayist Ansys Workbench Random Vibration

28 04 Pemenue 3a1aun ycTaJIOCTHON JOITOBEYHOCTH € UCIIOIB30BAaHUEM MOy Ansys )

Fatique Module




5.3. JIaboparopHbie padoThI

He npenycmorpensl

5.4. CamocrosiTesqibHasi padoTa CTyIeHTa

Brimonaenane CPC

Crnncok nureparypsl (¢ yKa3aHUEM Kozn-
ITonsun CPC pasnenoB, raB, cTpaHuil) / cceika Ha  [CeMmecTp| BO
pecypc JacoB
[lonroroBka K 3a4eTy 1 3 53,75
[ToaroroBka Kk sK3aMeHy 2 4 29,5

6. DoHJ OLIEHOYHBIX CPEACTB IJId IPOBCACHUA TCKYIIECIro KOHTPOJIA YCIIEBACMOCTH,

NMPOMEKYTOYHOM aTTecTAllUN

KoHTpons kauecTBa 0CBOCHUS 00pa30BaTEILHOM MPOrpaMMbl OCYIIECTBIISICTCS B
cootBeTcTBHH ¢ [TonokeHreM 0 OaTbHO-PEUTUHTOBOW CHCTEME OIICHUBAHUS PE3YIbTaTOB
y4eOHOM IeSITEILHOCTH 00yYaIOIIUXCSI.

6.1. KouTpoabsusie meponpusitusa (KM)

Hazsanue
KOHTPOJIBHOTO
MEPOTIPUSITHS

Ne
KM

Ce-
MeCTp.

Bun
KOHTPOJISI

Bec

Makc.
Oamn

[Topsimok HauwcIeHus: 6aIOB

Yun-
THIBA-
eTCs B
ITA

CemecTpoBoe
3ananue "AHanu3
JTUHAMHUKU pOTOpa

TPaHCIIOPTHOMN

TypOuHBI"

Texymmii
KOHTPOJIb

100

[locTpoeHne 0qHOMACCOBOM MOZEIN
[POTOpa BMECTE C ONPEICIICHUEM €¢
YIIPYTO-MacCOBBIX CBOUCTB - 20 OaoB
OmnpeneneHne ONTUMAITBHBIX
MOJATIINBOCTEH orop - 20 6amioB
OmnpeneneHne ONTHMAaIBLHOTO
nemndupoBanus - 20 6awios.

PacueT kpuTHUECKHX 4acTOT B Ansys - 20
0amioB

Pacdet BRIHYX/ICHHBIX KOJICOAHMI B
Ansys 20 6aos

3a4CT

3amura
CEMECTPOBOTO
3aIaHus

[Tpome-
JKyTOYHAs
arTecTanus

60

1. Otuet. OT4éT HOMKEH OBITH OOpPMIICH
B COOTBETCTBUU C OOIIIUMHU
TpeOOBAHUSAMHU, IPEIBIABIAEMBIMH K
OoT4ETHBIM MaTepuanaM coracHo [[OCT
7.32-2017 "OtueT 0 Hay4HO-
nccienoBarenbckon padore". Teker
oruyéra Habupaercs Ha komnbioTepe (I1K)
1 oopmisieTcs B neyaTHoM Buje. OH
TTOJDKEH BKJIIOYATH B C€0sl TUTYJIBHBIN
JTMCT, JINCTBHI 331aHUH, OTJIaBJIEHUE,
BBE/ICHUE, OCHOBHYIO YacTb, 3aKJIIOUCHHE,
OubImorpadUueCcKuil CIUCOK 1
NpuIoKeHHs (He 00s3aTeNbHast yacTh).
Ha tuTynbHOM sMcTe HEOOXOAUMO
yKa3bIBaTh Bce aTpUOyThI pabOThI U
U/IEHTU(QUKALIMOHHBIE CBEICHUS O

cryzaenre. [locie TUTYnbHOIO IucTa

3a4CT




MPEICTABISIETCSI MTOAMMCAHHOE
WHAMBHIyalIbHOE 3a7aHue. [lanee
CJIeyeT aHHOTAIUS U OTJIaBIICHUE C
yKa3aHHEeM CTpaHull. B oT4€T B
00s13aTETPHOM TOPSIIKE BKITFOUAIOTCS
MaTepHuabl COIIaCHO UHAUBUTyaIbHOMY
3aJ1aHUIO0, TIPUBOJIUTCS CITUCOK
MCIIOJIb3yEeMbIX HCTOYHUKOB
uHpopMmaru. OTYEeT TOKEH OBITh
XOPOIIO OTPENAKTUPOBAH U
WITIOCTPUPOBAH IpaduKamMH,
uarpaMmamu, CXeMaMu, pucyHkamu. B
KOHIIE OTYETa MOTYT OBITh TPUBEICHBI
npusioxkeHusi. OHU 00513aTENIbHO JTOJIKHBI
OBITH IPOHYMEPOBAHBI, CHAOKEHBI
€AMHOOOPa3HBIMU MOJMUCIMHU U ONUCAHBI
B OTYETE (C KAaKOH LEIbI0 MPUIIaratoTcs,
KaK HCIONIb3YIOTCS Ha npakTtuke). [Ipu
OIICHUBAHUU PE3YJIETATOB MEPOTIPHSITHS
UCTIOJIb3yeTCs OaIbHO-PEUTUHIOBas
CUCTEMa OIICHUBAHHUSI PE3YIBTAaTOB
y4eOHON AEATETHHOCTH 00YUYaOIIUXCS
(YyTBeprkJieHa IPUKA30M pPEKTOpa OT
24.05.2019 . No 179). Ilpu ouenke
pabOThI CTY/IEHTA PUHUMAETCS BO
BHHUMAaHUE cofiepKaHue, 00beM U
kadecTBO oopmiieHust oruera. Kpurepun
OLICHMBAHUS OTUYETA: HAJIUYHE
TUTYJIBHBIOTO JIUCTA (5 6aJIOB); HATUYKE
pedepara (5 6amioB); HaMTUYHE
coziep>kanus (5 6ajioB); HAJTUUKE
OCHOBHOM yacTu (5 6ayIoB); HaTUYUE
3aKI04eHus (5 6anioB); JOTUYHO U
MOHATHOE MepeAaHo copepxKaHue padboThl
B TEKCTE MOSICHUTEIHHOM 3amucku (5
0aIoB); YETKOCTh M IOTUYHOCTh
MOJTyYEHHBIX BBIBOJIOB ¥ PEKOMEHIAITHIA
(5 6amnoB); opdorpaduyeckas u
MyHKTYaIlMOHHAs! TPAMOTHOCTH B TEKCTE
otuéra (5 6amioB). MakcuMalibHOE
KoJTM4ecTBO 0ayioB 3a oTueT — 40. Bec
Mepornpusitus - 1. 2. [Ipesenranus.
OreHKY 32 IPe3eHTAINI0. 5 0aIIOB -
Mpe3eHTAIMS CONEPIKUT TUTYIIbHBIH
CJIaii]l, IIeTH, 3a1a49H, OCHOBHYIO 4acTh,
BBIBOJIbI U TIOJTHOCTBIO PACKPBIBAET CYTh
BBITIOJTHEHHOH pa0OThI, IPE3CHTAIIHS
Ka4eCTBEHHO odopMieHa. 4 Oaa -
MPE3EHTAIHS COACPIKUT TUTYIIbHBIH
CJaiifl, 11eNu, 3aJa4K, OCHOBHYIO 4acTb,
BBIBOJ[bI, HO HEIOCTATOYHO TTOJTHO
[PAaCKpBIBAET CYTh BBIMOJIHEHHON paOOTHI.
3 Gauta - mpe3eHTanus COAEPKUT
TUTYJIBHBINA CIIaii, 3a71a4l, OCHOBHYIO
4acTh, HET BBIBOJIOB TI0 paboTe,
npe3eHTaInys mwioxo ohopmiieHa. 2 6auna




- IPE3EHTALINS COICPIKUT TUTYIILHBIN
CJIaiiJl, OCHOBHYIO YacCTh, IIJIOXO
odopmieHa, HeACHA CyTh BBITIOJIHEHHOMN
paboThl. 1 Gat - mpe3eHTaus COACPIKUT
TUTYJIBHBIN CIIalJl U OTPBIBOYHBIC
CBEIICHUSI O pe3y/IbTaTax BBHITIOJTHEHHON
pabotsl. 0 GaysioB - Mpe3eHTanus
0TCyCTBYeT. MaKCUMaJTbHOE KOJIMYECTBO
0asuIoB 3a npe3eHTanuio — 5. Bec
Mepornpustus - 2. 3. Jloknaa. CTyaeHT B
YCTaHOBJICHHBIE CPOKU CIAET Ha Kadeapy
oT4€T. OTUET MOJKEH CONEPKATh
pe3yabTarel pemenns 3agad Ne9-Nel 3.
JlaTa v Bpems 3alUTHI OTYETa
yCTaHABJIMBAIOTCS Kadeapoil B
COOTBETCTBUH C KaJICHIAPHBIM TPaPUKOM
yuebHoro mporecca. OreHka 3a
TTOKJIa/IBBICTABIISICTCS CIIEYFOLIIM
o0Opa3oM: 5 6aIoB - TOKIAJ O
BBITTOJTHEHHOM paboTe YeTKO BBICTPOEH;
aBTOP NPEKPACHO OPUEHTHPYETCS B
JIEMOHCTPAIIMOHHOM MaTepHale;
MIOKa3aHO BJIaJIEHUE CIIEIIMATIBHBIM
armaparoM; UCIOJIb30BaHbI OOIIEHAYYHbIE
U CIIe[aJIbHbIE TEPMHHBI, CIETIaHbI
YETKHE BBIBOJIBI, 00YYArOIIUICS OTBETHI
YEeTKO U SICHO Ha BOTIPOCHI, 3aJJaHHBIE 110
pe3ynbTaraM JokiIana. 4 6amia - JoKIan
YETKO BBHICTPOCH, HO €CTh HETOYHOCTH;
aBTOpP OPHECHTUPYETCS B
JIeMOHCTPAIIMOHHOM MaTepHale;
MIOKa3aHO BJIAJICHUE CIIEIIHATHLHBIM
arrmaparoM; UCIOJIb30BaHbI OOIIEHAYYHbIE
W CIICIMAIbHBIC TEPMHHBI, CICTIaHbI
BBIBOJIBI; 00YYarOIIUICS OTBETUI
HEJIOCTATOYHO YETKO H SICHO Ha BOIPOCHI,
3aJJaHHbIE 110 Pe3yJIbTaTaM JoKIaa. 3
Oania - 10K OOBSCHSIET CyTh pabOTHI,
HO HE MOJTHOCTBIO OTPAXKAET COMEPKAHHE
paboTHI; IPEICTABICHHBIN
TIeMOHCTpAIIMOHHBII MaTepual He
TIOJTHOCTBIO HCITOTIB3YETCS TOKIJIAINKOM;
MIOKa3aHO BJIaJIEHUE TOJIBKO 0a30BBIM
armaparoM; BBIBOJIBI UMEIOTCS, HO HE
TTOKa3aHbl; CTY/IEHT c1a00 OTBEYaeT Ha
3aJJaHHBIC [TOCJIE 3aIIUTHI BOTIPOCHI. 2
0asia - TOKJIaa He OOBSCHSET CYTh
[paboThI; MPE3EHTAINS COICPIKUT
OTPBIBOYHBIE CBEJICHUS O PE3YJIbTaTax
paboThI; HE TIOKAa3aHO BJIaJICHHUE
CHeLMaTbHBIM U 0230BBIM aNIaparoMm;
BBIBOJIBI HE JIOKa3aHbI; HET OTBETOB HA
BOIIPOCHL. | Gai - ToKIa clenaH, HO
NIeMOHCTPAIIMOHHBIN MaTepra
(mpe3eHTanus) Npu AOKIAIE HE
ucrosib30oBaH. () 6ayIoB — HOKIan




OTCYTCTBYET MaKCUMaJbHOE YHCIIO
0aJLI0B 3a JMoKJIal - 5 6ayuios. Bec
MeponpusTus - 2. 4. iTorosas oneHka 3a
KypCOBYIO pab0oTy. MakCHMalIbHOE YUCIIO
0asioB 3a oTueT - 40 6asIoB.
MakcuMaJIbHOE YHCIIO OaJIOB 3a
npe3eHranyio - 10 6annos.
MaxkcuMaJIbHOE YHCIIO 0aJIJI0B 3a JOKIa]
- 10 6amnos. Mtoro 60 6amios.

CeMecTpoBO€ 3aJJaHHE COCTOUT U3
CemectpoBoe 3agaHuii 00muM o0seMoM 50 6ayuIoB.
3aganue. Pemmenne| 1 | 50 [[locne BeIMOMHEHMS 3a7]a4 CYMTACTCS HK3aMEH
3a7a4 TUHAMUAKH PEUTHHT KaK OTHOIIICHHUE 3a4TEHHBIX
3a1a4 K 001emMy yuciay 6amuioB

Texymmii
KOHTPOJIb

bunet BkiItodaeT B ceds Ba BOIpoca.
[[paBUIBHOCTH OTBETA HA KaXAbIM
BOTPOC OlleHuBaeTcs 1o 50-0amipHoN
IKaJIe.

ITpome-
KyTOUHAas 9K3aMEH - | 100
aTTecTaIus

OK3aMCH|

6.2. Ilpouenypa nposeaeHusi, KpUTEPHUH OLCHUBAHUS

MPOMEKYTOUHOH [Ipouenypa npoBeneHus
aTTecTaluu

Bun

Kpurepun
OLICHUBaHUS

OrneHnBaH#e MPOXOIUT B opMe MyOTMUHOM 3aIIUTHI CTYACHTOM
oT4eTa Mepej MpernoiaBaraieM. 3aluTa OT4eTa COCTOUT B
KOPOTKOM JIOKJIaJie C pe3eHTanuei (5-7 MUHYT) CTy/IEHTa U B
OTBETAaX Ha BOMPOCHI IO CYHIECTBY OT4YeTa. MaKkcuMalbHOE YnClio (B cOOTBETCTBUU

3a4eT 0aioB 3a otuer - 40 6amToB. MakcuManbHOE YUCIO0 0aIoB 3a  |c oL 2.5, 2.6

npesenTtanuio - 10 6ammoB. MakcumansHoe unciio 6amnoB 3a  |[lonoxxeHwst
nokiaan - 10 6amros. Utoro 60 6autoB OtimnuHo: 51-60 6aiuioB
Xoporo: 45-50 6amioB YinoBneTBOopuTeNbHO: 36-49 GamnioB
HeynosnerBopurensHo: 0-35 6amios

OK3aMCH

buner BkitouaeT B ceds aBa Bonpoca. [IpaBuiIbHOCTH OTBETA Ha

KaXKIbli Bompoc oneHuBaeTcs no 50-0amibpHoi mkane. OTIuYHO:

86 u 6onee OamnoB Xopoio: 75-85 6amioB YI0OBIE€TBOPUTENIHHO:
61-65 6amnoB HeynosnerBoputenbHo: MeHee 51 Oarnna

B cooTBeTCcTBUU
cmm. 2.5,2.6
[Tomoxxenus

6.3. Ilacnioprt ¢oHIa OLIEHOYHBIX CPEACTB

KomrmeTeHmum Pesynbrarsl 00yueHus KM

[1K-1

3HAeT: OCHOBHBIE PACYCTHBIC U OKCIICPUMCHTAJIBHBIC METOABI UCCIICAOBAHUA

JWMHAMHUKHN MallliH

[1K-1

YMmeerT: MoJIy4aTb paC4CTHBIM ITYTEM IICPEMCIICHUA, CKOPOCTHU U YCKOPCHUS

W3JIEeTIUs IPY TAPMOHMUYECKUX, CIIYYalHBIX M YIapHBIX Harpy3Kax

[1K-1

Nmeer HpaKTI/I‘IeCKI/II\/JI OIIBIT: BJIaACHUS KOHCYHOJJICMCHTHBIM ITAKETOM Ansys

Workbench anst pacyera rapMoHNUECKUX, YAAPHBIX U CIyYalHBIX KoeOaHUI HHHHHH
MCXaHUYCCKHUX CUCTEM

[1K-2

3HacT: COBPCMCHHBIC KOHCYHOIJICMCHTHBIC MCTOABI PACUCTa ATUHAMHUKHU POTOPOB HHHH

[1K-2

YMeeT: IIOJIy4aThb SKCIICPUMCHTAJIBHBIM IIYTEM IICPEMCIICHUA, CKOPOCTU U

YCKOPEHHUsI M3/1€IUs IPU TAPMOHUYECKHX, CIIy4YalHbIX U YAAPHBIX HArPy3Kax

[1K-2

MMeeT NpaKTUYECKUI OMBIT: BJIaJICHUS] COBPEMEHHOM amnapaTypou u HHH




MPOrPaMMHBIM 00€CTICUEHUEM JIJISl IIPOBEICHUS MOJATBHBIX U BUOPOTPOUYHOCTHBIX
NCOBITAHUN

TumnoBbie KOHTPOJIBHBIC 3aIaHUSA 110 KAKAOMY MCPOIIPHUATHIO HAXOAATCS B
ITPHUIIOKCHUAX.

7. YueOHO-MeTOoAMYEeCKOEe M MH(OPMAIIMOHHOE O0ecredeHue TUCIUIIIMHBI

IleyaTHas y4yeOHO-MeTOANYECKAS JOKYMEHTALUS
@) OCHOBHAs TUMepamypa:

1.  bupepman, B. JI. Teopus mexanndyeckux konedanuit Texct YueOHUK
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- 408 c. ni.

2. IlanoBko, f. I. OcHOBBI IPUKJIATHON TEOPUU KoJieOaHUM U yiapa. - 4-¢
u31., nepepad. u goi. - JI.: [lonurexnuka, 1990. - 272 c. uin.
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7.  IloremkuH, B. I. Cucrema nH>KEHEPHBIX U HAYYHBIX pacy€TOB
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262,[1] c. mn.
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5. Koctwok, A. I'. JIluHamuka 1 npo4HOCTh TypOomaiuH [ Tekct] yueOHuk
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nepepab. u non. - M.: U3narensckuii jom MOU, 2007. - 474 c. ui.
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7.

Ab6nouckuit, A. A. Kypc Teopun xonebanuii [ {1 MalmmHOCTPOUT.
crienl. By30B]. - 3-€ u3/l., ucnp. u aoi. - M.: Beiciias mkoina, 1975. - 248 c. ui.
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He npenycmorpenst

2) MemoouuecKue yKazaHus 0 Cmy0eHmos8 no 0C80EHUI0 OUCYUNTUHDL:

Pomanos, B. A. AnanuTudeckas JUHAMHUKA U TEOPUs KOJICOAHUH :
VYyebnoe nocodue / B. A. Pomanos, I1. A. Tapanenko ; MUHUCTEPCTBO HAyKH U
BhICIIEro oopazoBanus Poccuiickoit deaeparuu, FOxxHO-Ypanbckuii
rocyaapcTBeHHbI yHuBepcuteT, Kadenpa « Texauueckas MexaHukay. — YenssOMHCK
: M3parensckuii nentp FOYpI'Y, 2019. — 177 c.

I.

U3 HUX: yuebHO-Memoouueckoe obecneuerue camocmoamenbHou pabomol cmyoeHma:
Pomanos, B. A. AHanuTryeckasi TMHAMHKA U TEOPHUS KOJIeOaHUH :
YueOnoe nmocodbue / B. A. Pomanos, I1. A. Tapanenko ; MUHHCTEPCTBO HAyKU U
BbIcIIero oopazoBanus Poccuiickoit @eaeparuu, FOxHo-Ypanbckuit
rocynapcTBeHHbI yHuBepcuteT, Kadenapa « Texunueckast mexanukay. — UensiOuHck
: U3parensckuii nentp FOYpl'Y, 2019. - 177 c.
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DJIeKTPOHHASI Y4eOHO-MeTOoAuYeCKasl IOKYMeHTaIUs
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bopme
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Jlanb 3
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Hepequb HCIIOJIB3YCMOTO IIPOIrpaMMHOIO oOccrIeUeHMS:

Her

[Tepedenp ncnonb3yeMbIx MpoheCcCHOHABHBIX 0a3 TaHHBIX U WH(DOPMAITMOHHBIX
CIIPABOYHBIX CUCTEM:

Her

8. MarepuajibHO-TeXHHYECKOE o0ecreYeHne 1 CIUTITHHbI

No OcHoBHOE 000py/IOBaHKE, CTEHIBI, MAKETHI, KOMITBIOTEPHAs TEXHUKA,

Bun 3ansaruit ay1 IPeIyCTaHOBJICHHOE MIPOrpaMMHOE 0OecIieueHe, UCTIONIb3YEeMOEe JUIs

pa3NUYHbIX BUAOB 3aHATHH
336

Jlexuun 2) Kommnsrorep, mpoekTop

Hpaxruueckie 334 Kommnwrorep, npoekrop, MathCAD, Ansys, Solidworks
3aHATHA U ceMuHapsl |(2)

Jlaboparopusie  |334
3aHATHUS (2)

Komnsrotep, npoektop, MathCAD, Ansys, Solidworks




