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AHHOTANMA

Kypc "UmxeHepHble pacdeTbl' COCTAaBI€H HAa OCHOBE OIbBITa PACcYETHOIO COMPOBOXKIEHUS CO3MaHUS
coBpemenHbIx cpeacts BKO u [1BO, a Takke MHBIX M3I€IMHA CHENHUAIbHOTO U TPAKJAHCKOTO Ha3HAYCHHS B
wiaHe oOecreueHus HEOOXOIMMBIX TpeOOBaHMM NPOYHOCTH KOHCTPYKIMH. IlockonbKy coBpeMeHHbIE
WH)KEHEPHBIE pacueThl B OOJIBIIMHCTBE CIIy4aeB MOIpa3syMeBaroT obsa3arenbHoe ucronb3oBanne CAE-cuctem,
TO H3JIOKEHHE MaTepHalioB Kypca IOCTPOeHO Ha Oa3e oOydeHus pabore B MPOrpaMMHOM KOMIUIEKCE Ansys
Workbench. [lociexoBarenbHO paccMaTpuBarOTCs BCce MOAYAM Ansys, NMpelHa3HAYCHHbIE AJISl IPOBENCHUS
pacyeToB JUHAMHUKH M NMpOoYHOCTH. [10 KakaoMy M3 BHIOB pacyeToB JAeTCs HEOOXOAMMBINH TEOpPETHUECKUil
MUHUMYM, PaccMaTpUBAIOTCSl XapaKTEpHbIE AaHAIMTHUYECKHE 3aJadd, MOCIEe Yero MaTephall 3aKperuisieTcs
IyTEeM PacCMOTPEHHs HECKOJIBKUX MPUMeEpOB HermocpeacTBeHHO B Ansys Workbench. Marepuan nznaraercs B
o0beMe, TOCTaTOYHOM IS AalIbHEHILEr0 CaMOCTOSITEIbHOTO YIIIyOIEHHOTO N3y YCHHUS.

1. leau u 3apa4u

eap AUCUMNIMHBI
1.IToaroToBKa KaapoB, CIOCOOHBIX HA COBPEMEHHOM HWHKCHEPHO-TEXHHYECKOM YPOBHE IPOBOAWTH
pacueThl IMHAMUKH U TPOYHOCTH CIIOKHBIX KOHCTPYKIIMH;
2.ITomyueHre HaBBIKOB COCTaBJICHHUS YPaBHEHUH, OMHMCHIBAIONIUX JUHAMHUKY, KHHEMATHKy U CTAaTHKY
MEXaHH3MOB arperaroB, COCTABJIATH MOJIETH (PYHKIIMOHUPOBAHUS CIOXKHBIX KOHCTPYKIIUN;
3.00yuyeHne MaTeMaTHIeCKOMY MOJISITMPOBAHIIO MEXaHUIECKUX MPOIIECCOB;
4.00yueHune NpOBEACHHUIO PACYCTOB JMHAMUKH U TPOYHOCTH.

3agauu JUCHUILIHHBI
1. ®dopmMupoBaHUE HABBIKOB COCTABJICHHUS YPABHCHUHM [BWKEHHUS TBEPAOrO Tella MPAKTUYECKOE
OCBOCHUE YUCIICHHBIX METO/IOB pelieHus auddepeHInanbHbIX YpaBHEHHH;
2. Tlomydenue oOIIero TNpeACTaBICHUS O THUIAX HANPsKEHHO-1e(OPMUPOBAHHOTO COCTOSIHUS
KOHCTPYKIUU;
3. O030p MaTeMaTUYECKUX MOJIeNIeH MaTepUaIOB U TEOPUH IMPOYHOCTH MATEPHAIIOB;
4. VI3ydyenue TUNIOB HEIUHEHHOCTEN B 3a1a4aX MEXaHUKU;
5. TlomyueHus: HaBBHIKOB pEIICHWS 3aJa4d CTAaTWKW (JUHEWHAas W HEIWHEHHas CTaThKa, pacyeT
KPUTHYECKUX HArpy30K U MOTEPH YCTOMYHUBOCTH);

6. IlonmydeHusi HaBBIKOB pEIICHUS 3ajJad JAWHAMUKA B (TEpPEXOIHBIC TPOIECCHI, MOJANBHBIM,
TapMOHUYECKUH U CIIEKTPANILHBIA aHATN3).

2. Ilepeyens opMupyeMBbIX KOMIIETeH M

OcBocHue AUCHUIIJIMHBI HAIIPABJICHO Ha (bOpMI/IpOBaHI/Ie (W1 ($91474:0)11170,€ KOMHGTGHL[I/Iﬁi

KOI[ 1 HAMMCHOBAHUEC KOMIICTCHIIMHN I/IHILI/IKaTOpBI JOCTHIXKCHHUA KOMIICTCHIIMH

OIIK-4.1 Bnameer MerogamMM HAay4yHOTO TIOMCKAa H
MHTEJUIEKTYaJbHOTO aHalu3a MH(GOPMAIMM IIPU PELICHUH
3a1a4 npodeccuoHaNbHON AEATEIbHOCTH

OIIK-4.2 3HaeT OCHOBHbIE HCTOUHUKH HAYYHO-TEXHUYECKOM
u (wiM) TexHoJOrHmYeckod wuHpopMauud B OOJACTH

OIIK-4 CriocobeH ocymecTBIsITh cOop U N
npo(heCCHOHANTBHOM ESTENbHOCTH

00pabOTKy HAYYHO-TEXHUYIECCKOH U (VITH)
TEXHOJIOTUYECKON HH(POPMAIHH /ISl PEIICHUS
(byHIaMEHTAIBHBIX M TIPUKJIAJHbIX 33/1a4

OIIK-4.3 VYMmeer cocTaBiATh aHHOTAlMM, pedeparsl,
oubnuorpaduyeckue mepeyHr u 0030pbl WHPOpPMALIUU B
o0nacTu cBoei mpodeccuoHaIbHOM e TeIbHOCTH

OIlK-4.4 Bnageer HaBbIKaMU pabOTHl C KOMIBIOTEPOM H
KOMITBIOTEPHBIMH CETSAMH C IEIbIO MMOTYYCHUS, XPAaHCHHUS U
00pabOTKM HAy4YHOW (TEXHHUYECKOW, TEXHOJIOTHUYECKOM)
uHpopManun

3. IlepevyeHpb MJIAHUPYEMBIX Pe3yJIbTATOB 00yUE€HUS MO JUCHHUILIHHE (MOXYJII0)
B pesynbsrare ocBOCHHS TUCIUTUIMHBI 00YYaIONTHECs JOKHEI
3HaTh:



Teopernueckre OCHOBBI, OCHOBHBIC MPUHUUIBI U OCOOEHHOCTH MPOBEACHHS PAcUETOB JWHAMHUKHU H
MPOYHOCTH KOHCTPYKIMH. [IpHHIMIBI (pOpMUpPOBaHHS PACUETHBIX CIydaeB. T€OpEeTHYECKHE OCHOBBI
YHUCJIEHHBIX METOJIOB NPOBEICHUS PACUETOB JUHAMUKH U IIPOYHOCTH.

YMETB:
CocTaBisTh ypaBHEHMsI, OIMCHIBAIOIIME JUHAMUKY, KHHEMaTHKy M CTaTUKy KOHCTPYKUUH U
MEXaHU3MOB. AHaJM3UPOBATh HANPSKEHHO-IE()OPMUPOBAHHOE COCTOSHUE KOHCTpyKuuil. IIpoBoants
YHCJICHHOE MOJEIMPOBAHUE MEXAHUYECKUX IIPOLIECCOB.

BJIaJIETh:
TeopeTnueckMMHU WHCTPYMEHTApUEM JUIsl CO3AaHUS MaTeMaTH4ecKHMX MozeNiell paboThl CIOXKHBIX
MEXaHUYECKUX KOHCTPYKLMM, a TakXKe HaBblKaMM pEIIeHUs 3a7a4 JUHAMUKM M IPOYHOCTU
KOHCTPYKIUH.

4. Coep:xanue TUCUMILIUHBI (MOYJIs), CTPYKTYPHPOBAHHOE 10 TeMaM (pa3iesaM) ¢ yKazaHueM
OTBEJICHHOI'0 HA HUX KOJMYECTBA AKAAEMHYECKUX YaCOB 1 BH/I0B Y4eOHBIX 3aHATHI

4.1. Paznenbl TUCTMITIIMHBI (MOJYJISI) ¥ TPYJIOEMKOCTH TI0 BUaM yUEOHBIX 3aHSATHIA

TpynoeMKOCTb 110 BUAM YU€OHBIX 3aHATUH, BKIIIOYAs
CaMOCTOSITENIbHYO padoTy, Jac.
No Tema (pa3nen) TUCIUTUITMHBI
Camocr.
Jlekrum | Cemunapsr | JlaGopar. paboTs
pabora
1 OCHOBBI ~ TEOPETHYECKOH  MEXaHHUKH. 3 3
AHanu3 MEeXaHU3MOB.
) AHanu3 MEXaHHM3MOB B Ansys 3 3
Workbench. Monyns Rigid Dynamics.
3 Hamnpspxenuns u nedopmanuu. 3 3
HamnpspkeHHOE COCTOSTHHE B TOUKE.
4 Cratudeckass MNpOYHOCTH B Ansys 3 3
Workbench. Moayine Static Structural.
5 OOnactn KOHLEHTpAlMM HaNpsHKEHUH. 3 3
BbruncnurenbHast KOHIEHTPALHSL.
6 MaremaTudeckue MOAEIH MaTepualoB. 3 3
Teopuun npoyHOCTH.
7 Marepuanst B Ansys  Workbench. 3 3
Monyns Engineering Data.
] Henuneitnele  pacuetsl B Ansys 3 3
Workbench.
9 YCTONYMBOCTH KOHCTPYKIUH. 3 3
Pacyer  ycroitumBoctTH B Ansys
10 Workbench. Monynb Eigenvalue 3 3
Buckling. Henuneitnsie pacdeTsl
YCTOMYUBOCTHU.
11 YpaBHEHUS ABMKEHUS TBEPIIOTO TETa. 3 3
12 Hucnennoe peleHue 3 3
g hepeHITNATBHBIX YPAaBHEHHM.
13 JuHamuueckass TPOYHOCTH B  Ansys 3 3
Workbench. Monynp Transient Structural.
14 |3amauu MHENHHON NMHAMMKY. 2 2
Jluneitnas JTUHAMUKA B Ansys
15 Workbench. Moxynmu Modal, Harmonic 5 )
Response, Response Spectrum, Random
Vibration.
16  |Hdemnduposanue. 2 2
Hroro gacor 45 45




[ToaroroBka k sK3aMeHy

0 gac.

Oobmas TpynoEMKOCTb

90 yac., 2 3au.ex.

4.2. Cogep:xaHue IUCHUILTUHBI (MOIYJIsl), CTPYKTYpUPOBAHHOE 110 TeMaM (paszeiam)

Cemectp: 7 (Ocennuii)

1. OcHOBBI TeOpeTI/I‘IGCKOﬁ MEXaHHUKH. AHAIU3 MEXaHU3MOB.

PaBHoBecue ten. [apamnenbHbiit nepeHoc ocel cucrtembl koopauHatr. @opmyna Iteltnepa. Tenzop
nHepuud. IiaBHble ocu. banaHcupoBKa BpalarOIMXCsl KOHCTPYKUMN. MrIHOBEHHBIA LEHTpP
CKOpPOCTEl W MTHOBEHHBI UeHTp BpamieHus ¢urypsl. OmpeaenaeHne CKOpOCTEed  y3J0B
KpHBOIIMITHO-IIIATYHHOTO MEXaHW3Ma . TeopemMa O pa3lIoKeHWH yCKOpeHui Touku. OmnpeneneHue
YCKOpPEHUH Y3JI0B KPUBOILNITHO-IIATYHHOTO MEXaHHU3Ma.

2. Ananu3 mexanu3moB B Ansys Workbench. Monyns Rigid Dynamics.

OcHoBsI pabotsl B Moysie Rigid Dynamics. Penienne 3aiad aHanm3a CII0KHBIX MEXaHU3MOB.
3. Hanpsokenus u nedopmanmu. HanpsokeHHOE COCTOSTHHE B TOUKE.

O6ume nonoxenus Teopun ynpyrocta. Hanpsokenus. [lepemenienns u nedopmanuu.

4. Crarnueckas npouHocTs B Ansys Workbench. Mogayns Static Structural.

OcHoBBI paboTel B Moxayne Static Structural. Pemienme 3amau cTaTU4eCKOW MPOYHOCTH CIIOXKHBIX
KOHCTPYKLUH.

5. O0nacty KOHIICHTpAIUY HANPsDKEHUH. BeancnuTenbHas KOHIICHTpaIHS.

Teopetnueckne ocHoOBbl. Pacuernoie cxembl B MKD. BeluncnuTenbHble KOHIIEHTPATOPHI
HanpspkeHuH. Vcnonb3oBaHue pa3audHbIX TUIIOB KOHEYHBIX AJIEMEHTOB JUISI MOAEIMPOBAaHUS OJHOU
u TOi ke 3amaum. Pacuer koadduimenToB 3amaca cBapHbIX mBax. Kilaccudeckue mpumepsl
KOHIICHTPAIIUU HaNpsKEHUI.

6. Maremarnueckue MOJACIIN MAaTCpUuajioB. TeOpI/II/I IMPOYHOCTH.

dopmynrposka aedopmarnuii. Mogenu ¢ IIacTUYHOCTHIO, HE 3aBUCALICH OT CKOPOCTH Ae(opMaruii.
[MnactuuHOCTh, 3aBHUCsMmAs OT ckopocth Jedopmanuid. [lom3ydectb. Bsi3kommacTHYHOCTD.
Bsskoynpyrocts. Mogens CreitnGepra-I'ynana. beronsl. Kiaccuueckue Teopuu NpPOYHOCTH
MaTepHaloB.

7. Marepuansl B Ansys Workbench. Moayns Engineering Data.
Co3nanune monenu Marepuana B moxnyine Engineering Data. bubnuoreka marepuasos.
8. Henuneiinbie pacuersl B Ansys Workbench.

3anaun ¢ GU3NYECKON HEMMHEWHOCTHIO. 3a7a4 ¢ TeOMETPUIECKO HeTMHEeWHOCThI0. HennHelHbie
KOHTAKTBHI.

9. YcTOHYMBOCTH KOHCTPYKLIUH.



MopnenbHble 3aadd, METOAbl MHCCIENOBAHUS YCTOMUMBOCTU YIPYTHMX CHUCTEM, OIIpeesIeHUE
KPUTHYECKUX HArpy3ok. 3amada Oisiepa 00 YCTOHYMBOCTH C)KATOIO CTEPKHS. YCTOMYUBOCTD
KOHCTPYKUMH. YCTOWYMBOCTh CTEPKHEW C Pa3JMYHbIMU BHJIAMH 3aKpEIUIEHUsA. YCTOMYHMBOCTh
IUIACTUH B 000J109eK

10. Pacuer ycroiiunBoctu B Ansys Workbench. Monyns Eigenvalue Buckling. Henunelinsie pacuers
YCTOMYUBOCTHU.

OcHoBbl paboTel B moayne FEigenvalue Buckling. Pemienne 3amad  ycTOWYMBOCTH  CIOMXKHBIX
KOHCTPYKIUH.

11. YpaBHEeHUs IBUKEHUS TBEPIIOIO TEa.

OO0mue mnonoXKeHHWs. YpaBHCHHWE BpAIlEHUS TBEPAOTO Tela BOKPYT HEIMOIBIDKHOM  OCH.
[MnockonapaniensHOe ABHKEHHE. YpaBHEHHE JABIKEHHSI B 00IIIEM BUJIE.

12. Ynucnennoe penienue quddepeHnanbHbIX YpaBHEHUH.

Obuwme nonoxenus. Meron Diiepa st 0OBIKHOBEHHBIX A depeHunanbHpX ypaBHeHHH. Metonq
Pynre—KyTTel 111 OOBIKHOBEHHBIX JAu(QepeHInaNbHbIX ypaBHeHHH. CpaBHEHHE YHCICHHBIX
peleHuii ¢ ananuTudeckuM. Pemenne auddepeHunanbHpIX ypaBHEHUN B 3aa4aX THHAMUKH.

13. Junamuyeckas npounocts B Ansys Workbench. Moxyns Transient Structural.

OcHoBbI paboTsl B Moxyiie Transient Structural. Pemenne 3amau JUHAMUKHA CJIOKHBIX KOHCTPYKLIUH.
[IpenBapurenbHOE HANPSHKEHUE. Y UET HEJTMHEHHOCTEM.

14. 3agayu TMHEHHON TUHAMHKU.

Pacuér cobcTBeHHBIX YacToT U PopM KoneOaHwmii. ['apmonndeckuit aHanus. CrieKTpanbHbIA aHaJu3.
AHanu3 cay4aiHbIX KoleOaHuH.

15. Jluneiinas nunamuka B Ansys Workbench. Moaynu Modal, Harmonic Response, Response
Spectrum, Random Vibration.

OcHoBbl padoTel B Monyitsix Modal, Harmonic Response, Response Spectrum, Random Vibration.
CBsi3aHHBIC 33/1a4H.

16. lemnduposanue.

3aryxatomue KoieOaHMSs W JAeMI(HUPOBAHME NPU pEIICHHH 337a4 JUHAMHUKH. MeXaHU3MbI
nemrnduposanust B ANSYS Mechanical.

5. Onucanue MaTepuaJIbHO-TeXHHYECKOH 0a3bl, HeOOXOIMMON AJI5l OCYLIeCTBJIECHHNS 00pa30BATEILHOIO
npouecca 1no JUCHUILInHE (MOIYJII0)

Heo0xonrmoe ob6opynoBaHue 1Jis 3aHATHI: KOMIBIOTEP (HOYyTOYK) U MyJAbTUMEANHHOE 000pynOBaHHE
(IpoeKTOop, 3ByKOBast CHCTEMA).

6.IlepeyeHnb pekoMeHyeMOIi TUTEPATYPbI

OcHoBHas 1uTeparypa
1. Conporusnenune marepuanoB [ Tekcr], yaeOHuK 1u1st By30B /B. M. ®eonockes. -M., Hayka, 1979
2. Benenwne B Teopuro pazHOCTHBIX cxeM [Tekcr] : [yue6. mocobue aist By30B] / A. A. Camapckuii .—
M : Hayka, 1971 .— 552 c.
3. YeroitunBocTh pa3HOCTHBIX cxeM [TekcT]/A. A. Camapckuii, A. B. I'ynun, -M., Enntopuan YPCC,
2005



4. lunamuveckas Mexanuka paspyuienus [Tekcr]/B. 3. ITapron, B. I. Bopuckosckwit, -M.,
Mammunoctpoenue, 1985

5. Benenue B uncnennbsie MeTobl [ Teker] : yueb. mocobue aiis By3oB / A. A. Camapckuii . — M. :
Hayka, 1982 .— 272 c.

6. Conporusnenune marepuanoB [Tekcr] : yue6. mocobue i By30B / A. A. Unwtommn, B. C. Jlenckuit
— M. : ®usmarrusz, 1959 .— 371 c.

JomnonHutensHas auTeparypa

1. Innamuuaeckoe paspyumenue tBepasix tei [Tekcr]/B. C. Hukudoposckuit, E. U. Illemsaxun,
-Hosocubupck, Hayxka, 1979

7. llepedyenn pecypcoB HH(POPMANMOHHO-TEJIEKOMMYHMKAIMOHHOI ceTH ""UHTepHeT" , HEOOXOTUMBIX
JJIS1 OCBOCHUSI JUCHMILIUHBI (MOLYJIs1)

He HCIOJIB3YIOTCA

8. IlepeyeHb MH(POPMANMOHHBIX TEXHOJIOTHIi, HCIIOIb3yEeMbIX NPH OCYIIECTBJICHNH 00Pa30BaTeILHOIO
npouecca 1o AMCUMILINHe (MOIYJII0), BKJII0OYasi epeYeHb He00X0AUMOr0 NPOrpaMMHOI0 olecredeHust
H HHPOPMALMOHHBIX CIIPABOYHBIX CHCTEM (IIPH HEOOXO0AMMOCTH)

1. https://www.wikipedia.org/
2. https://www.cadfem-cis.ru/
3. https://www.ansys.com/

4. https://cae-club.ru/forum

9. MeToauveckue YKazaHnus QJist oﬁyqaloumxm 0o 0OCBOCHMIO JTHUCHUIIINHBI (MO)_Iy.Tlﬂ)

B pesynsrare wu3yueHus OucHUIUIMHBL  «MH)KeHepHble pacdeThl» OOydaromuics  JOJDKEH:

3HATB! TeopeTnueckre OCHOBBI, OCHOBHBIC IPUHIUIIBI 1 0COOCHHOCTH MPOBEACHUS
pacyeToB IUHAMHUKU U IMPOYHOCTH KOHCTPYKIMH. [IpuHIMIBI (OPMUPOBAHUS PACUETHBIX CIy4dacs.
TeopeTnueckre OCHOBBI YHCIEHHBIX METOJOB IIPOBEACHM SpPacyeTOB IUHAMUKA W TPOYHOCTH.

YMETb: CocTaBiATh ypaBHEHUs, ONIUCHIBAIOIINE AUHAMUKY, KHHEMATUKY U CTaTUKY
KOHCTPYKUMH ©  MEXaHW3MOB. AHaJM3UPOBaTh  HANpsDKEHHO-A€(OPMUPOBAHHOE  COCTOSHHUE
KOHCTPYKLUH. IIpoBonuTs YUCIICHHOE MOJIEJIUPOBaHUE MEXaHUYECKHUX IIPOLIECCOB.
BJIaJIETh: TeopeTnueckMMU UHCTPYMEHTApUEM JJIsl CO3/1aHUsI MAaTEeMaTHUECKUX

Mojesiell paboThl CIOXHBIX MEXaHHMYECKHX KOHCTPYKLMH, a TakKe HaBBIKAMHU pEIICHUS 3aaad
JUHAMUKU U IPOYHOCTH KOHCTPYKLIUH.



NNPUJIOKEHHUE

OLIEHOYHBIE MATEPHAJIBI IO JUCLHATIIMHE (MOYJTIO)

10 HANPABJIEHUIO: Wndopmarnka 1 BEIYACIUTENbHAS TEXHUKA

npopuiIb NOArOTOBKHU: [IporpammHas HHXEHEPUS
nepeaoBasi HHKeHepHast LIKOJIa PaJUOIOKALH, PAJUOHABUTALIMN U TPOrPAMMHON
UHXKEHEPUHU
Kadeapa TEXHOJIOTUI MPOEKTUPOBAHMS CIIOKHBIX TEXHUYECKUX CHCTEM

Kypc: 4

KBaJIMpUKALUS: GakanaBp

Cemectp, GopMBI IPOMEKYTOUHOH arTecTaunu: 7 (oceHHuil) - JuddepenuupoBannslii 3a4et

Pa3zpatGoTunk: A.B. BoeBonenko



1. Komnerenunu, gopMupyemMsblie B mpouecce U3y4eHus: JUCHUILINHbI

Kox 1 HauMeHoBaHHE KOMIIETEHIINHA NHaukaTopsl JOCTHKEHHS KOMIIETEHIINH

OIIK-4.1 Bmageer weTromaMu Hay4HOrO TIOMCKa |
WHTEJUIEKTYyaJIbHOTO aHalin3a WHGOpMalWuW MpH PEIICHUN
3a7a4 npodeccHoHaIBHOM AesITeNbHOCTH

OIIK-4.2 3HaeT OCHOBHBIE UCTOYHUKU HAyYHO-TEXHUYECKOU
u (W) TexHoJOorMYeckod wuHpopManmuu B OONACTH

OIIK-4 CriocobeH ocymiecTBiIsITh cOOp U .
npodecCHOHAIBHON IS TeTbHOCTH

00pabOTKy HayYHO-TEXHUYECKOH U (M)
TEXHOJIOTHYECKOH MH(OPMAIIUK ISl PELICHHS
(yHIaMEHTAIBHBIX U MPHUKIIAJIHBIX 3349

OIlK-4.3 VYMmeeT cocTaBiATh aHHOTAIMH, pedeparsl,
oubnuorpaduyeckue nepeyHr u 0030pbl MHPOPMALUHU B
o0JacTu cBoei mpodeccuoHaIbHOM JIeATENbHOCTH

OIIK-4.4 Bnageer HaBbIKaMu pabOTHl C KOMIBIOTEPOM H
KOMIIBIOTEPHBIMU CETSAMU C LIEJIbIO NOyUEHUsI, XpaHEHUs U
00pabOTKM Hay4yHOU (TEXHHYECKOHW, TEXHOJOTHYECCKOMN)
nHpopMaIuu

2. Iloka3zare/iM OLCHMBAHMS KOMIIETCHIMIA
B pesynbrare nzyuenus AucuMIuInHbl « MTH>)KeHEepHBIEe pacueTby 00yUaronMics T0IDKEeH:

3HATb:

Teopernueckre OCHOBBI, OCHOBHBIE MPUHLUIBI U OCOOEHHOCTH MPOBEACHHS PAcUETOB JAWHAMHUKHU H
MPOYHOCTH KOHCTPYKIMH. [IpuHIMIBI (popMUpPOBaHHS PACUETHBIX CIydaeB. T€OpEeTHYECKHE OCHOBBI
YHUCJIEHHBIX METOJIOB MPOBEICHUS PACUETOB JUHAMUKN U IIPOYHOCTH.

yMeTh:

CocTaBisTh ypaBHEHMsI, OIMCHIBAIOIIME JUHAMUKY, KHHEMAaTHKy M CTaTMKy KOHCTPYKUUH U
MEXaHU3MOB. AHaJH3UPOBATh HANPSKEHHO-IE()OPMUPOBAHHOE COCTOSHUE KOHCTpyKuuil. IIpoBoants
YHCJICHHOE MOJIEIMPOBAHUE MEXAHUYECKUX IIPOLIECCOB.

BJIaJeTh:

TeopeTnueckMMH WHCTPYMEHTApUEM JUIsI CO3AaHUS MaTeMaTU4ecKHMX Mozeiell paboThl CIOXKHBIX
MEXaHUYECKUX KOHCTPYKLMM, a TakXKe HaBbIKaMM pEIIeHUs 3a7a4 JUHAMUKM M IIPOYHOCTH
KOHCTPYKIUH.

3. IlepeyeHb THNOBBIX (IPMMEPHBIX) BOIPOCOB, 3aJaHHI1, TeM JJIsl IOATOTOBKHU K TeKylIeMy KOHTPOJII0

1. PaBHOBecue Ten. @opmyna lllrelinepa. Tenzop nnepunu. I maBHbIE OCH.
2. MrHOBeHHBI! IGHTP CKOPOCTEN M MTHOBEHHBIN LICHTP BpAIICHUS (PUTYPHL.
3. OmnpeneneHne CKOPOCTEH H YCKOPEHHMH Y3JI0B KPHBOLIMITHO-LIATYHHOTO MEXaHH3Ma

4. 3akon ['yka v IpUHIIMIT HE3aBUCUMOCTH JecTBUS cril. O000meHHbIH 3aKkoH [yka.

5. HanpspkeHHOE COCTOSIHUE B TOUYKE. TE€H30p HaIpsDKEHUsT W DIIaBHbIE HaIpsDKeHUs. TeH3op
nedopMarui.

6.  BoluncnurenbHble KOHIEHTpaTopsl HampsbkeHud. Kiraccuueckue mnpuMepsl KOHLIEHTPAaLUH
HaIIPSKEHUI

7. Mopnenu MaTepualioB € INIACTUYHOCTHIO

8. Ilon3yuectb. BaskommacTuuHOCTE. BA3KoyipyrocTs.

9. Knaccudeckue Teopun MpOYHOCTH MaTepUajoB

10. 3amaunm ¢ ¢U3MUECKON HEIMHEHHOCTHIO. 3aJadyd C TeOMETPUYECKOW HENMHEHHOCTHIO.

11. 3agava Diinepa 00 yCTOHUMBOCTH CKATOTO CTEPKHSI.

12. YpaBHEHUs ABUKEHHS TBEPAOIO Tela

13. Yucnennoe pewmenue auddepeHInaIbHbIX ypaBHEHHHA

14. Pacuér co6cTBeHHBIX YacToT U Gopm KoneOanuil. ['apMoOHMUYECKUI aHaIH3.
15. Cnekrpanbhbiii ananus. [IpeodpazoBanust Oypre




16. JlemndupoBanue. 3aryxaronme KoueOanus U JeMrupoBaHue MPH PEHICHUH 33134 JHHAMUKH.
Mexanuszmsl nemndupoBannsg B ANSYS Mechanical

4. IlepeyeHb THNOBBIX (IPMMEPHBIX) BOIIPOCOB M TeM JJISI IPOBEAEeHHUA IIPOMEKYTOYHOM aTTecTaluu
o0yuyarommxcst

1.  OcobenHoctn aHanm3a Mexanm3MoB B Mmoxayne Rigid Dynamics. Pemenwe 3agaum ot
npenoaaBareis. AHAIIN3 Pe3yIbTaToB

2. OcobOeHHOCTH aHanu3a MPoYHOCTH B Momyie Static Structural. Pemrenne 3agaum ot mpernoiaBaTelts.
AHanu3 pe3ynbTaToB

3. OcobenHoctu aHanm3a ycrowuumBoctu B Mmoxyie Eigenvalue Buckling. Pemenue 3amaun ot
npenojaBaresi. AHAIN3 Pe3yIbTaToB

4. OcobeHHOCTH pacyera nuHAMUKH B Moayne Transient Structural. Pemenue 3amaum ot
npenojaBarens. AHAIN3 Pe3yIbTaToB

5. OcobenHocTH pacyera cOOCTBEHHBIX 4acTOT B Moayine Modal. Pemmenue 3agaum oT npenogaBaTes.
AHanm3 pe3yibTaToB

6. OcoOeHHOCTH aHajHM3a KOHCTpyKIMHA B Momyine Harmonic Response. Pemenme 3amaum ot
npenojaBarens. AHaIN3 Pe3yIbTaToB

7.  OcoOeHHOCTH aHanHM3a KOHCTPYKIMH B Moayie Response Spectrum. Pemienue 3amaum ot
npenojaBaresi. AHAIN3 Pe3yIbTaToB

8. OcobeHHoCTH aHanW3a KOHCTPYKIMH B Moxyile Random Vibration. Pemenue 3amaum ot
npenojaBarens. AHAIN3 Pe3yIbTaToB

buner Ne 1
1. OcobennocTr ananu3a ycroiunBoctd B moayie Eigenvalue Buckling;
2. AHanu3 KOHCTPYKIui B Moxaylne Response Spectrum.

buner Ne 2
1. Mexanusmebl B Moayie Rigid Dynamics;
2. Ananu3 koHCTpyKIui B Momyiie Random Vibration.

bunet Ne3
1. YactoTsl B Momyne Modal;
2. lunamuka B moayie Transient Structural.

Kpurepun onennBanus
Onenka ormuuao 10 OamnoB - BBICTABJISIETCSl  CTYACHTY, IIOKa3aBIIEMy BCECTOPOHHHUE,
CHUCTEMaTU3UpPOBaHHbIC, [IyOOKHE 3HAaHUS Y4YEOHOW NPOrpaMMbl TUCLMIUIMHBI, MPOSBISIOMIEMY
MHTEpeC K JaHHOW MPeAMETHOH 001acTH, MPOJEeMOHCTPUPOBABIIEMY YMEHHE YBEPEHHO M TBOPYECKU
MPUMEHSTh UX Ha MPAKTHKE NMPH PELICHUH KOHKPETHBIX 3aa4, CBOOOTHOE U PaBUIbHOE 0OOCHOBaHHE
HPUHATHIX PELICHAMN.
Ouenka ommMyHO 9 OamuoB -  BBICTABISETCA  CTYHACHTY, II0OKa3aBIIEMy BCECTOPOHHHE,
CHUCTEMaTH3UPOBaHHbIC, IIyOOKHE 3HaHMA Y4eOHOW HpOrpaMMbl JUCLUUIUIMHBI U YMEHUE YBEPEHHO
MPUMEHATh X Ha NPAaKTHKE MPU PeIleHNH KOHKPETHBIX 3a71a4, CBOOOIHOE U MPaBUIbHOE 000CHOBAHHUE
MPUHATHIX PELICHUH.
Onenka ommyHO § OamioB - BBICTaBJIIETCS CTYICHTY, IIOKa3aBILIEMY BCECTOPOHHHUE,
CHCTeMaTH3UPOBaHHbIE, ITyOOKHE 3HAHUS y4eOHON MPOrpaMMbl JUCLUIUIMHBI U yMEHHE YBEPEHHO
MPUMEHATh UX HAa MPAKTUKE NPU PELICHUH KOHKPETHBIX 3ajlad, NPaBUIbBHOE 00OCHOBAHME MPUHATHIX
peleHui, ¢ HEKOTOPbIMU HEIOUETAMH.
Onenka xoporio 7 0aioB - BRICTABIISIETCS CTYACHTY, €CJIM OH TBEPJO 3HAET MarepHuall, TPaMOTHO U 1O
CYLIECTBY M3JIaraeT €ro, yMmMeeT IPUMEHTh I0JlyuY€HHbIE 3HaHMS Ha IPAKTUKE, HO HEIOCTaTOYHO
rpaMOTHO 00OCHOBBIBAET MOITYUYCHHBIEC PE3YIJIBTATHI.
Ouenka xopoio 6 6ajioB - BBICTaBISACTCS CTYIACHTY, €CIIM OH TBEPJO 3HAET MaTepHaj, IPaMOTHO H I10
CYLIECTBY M3JIaraeT €ro, yMeeT MPUMEHSITh MOITY4YCHHbIC 3HAaHHUSI Ha MIPAKTUKE, HO JOIMYCKAeT B OTBETE
WM B PELIEHUH 3a7jad HEKOTOPblE HETOYHOCTH.



OHGHKa XOpo1Io 5 0aIoB - BEICTABISAETCS CTYACHTY, €CJIK OH B OCHOBHOM 3HACT MaTCpuall, rpaMOTHO
1 IO CYHICCTBY H3JIaracT €ro, yMeeT NPUMCHATH IMOJYUCHHBIC 3HAHUA Ha IPAKTHUKE, HO JOIIYCKAacT B
OTBCTC WJIM B PCUICHUHU 3a1a4 JOCTATOYHO 0OJIBIIIOE KOJIMUECTBO HETOUHOCTEH.

Onenka ynoBIEeTBOpUTENbHO 4 Oamya - BBICTABIACTCS CTYICHTY, IOKa3aBIIeMy (parMEeHTapHBII,
pa3pO3HEHHBII XapakTep 3HAHUM, HEJAOCTATOYHO IpPaBHUJIbHBIE (OPMYIUPOBKH 0a30BBIX MOHITHH,
HapylLIeHHs JJOTHYECKOW MOCIIEN0BATEILHOCTH B U3JIOKEHUH MPOrPaMMHOTO MaTrepuaia, HO IPU 3TOM
OH OCBOWJI OCHOBHBIE Pa3Jieibl yueOHOW MpOorpaMMbl, HEOOXOAMMBIE Ul JaJbHEWIIero oOy4eHus, U
MOJKET MIPUMEHSTH MOJTy4YeHHbIE 3HAaHUA 110 00pa3iy B CTAHJAPTHON CUTYyallnH.

OreHka yHIOBIECTBOPUTENBHO 3 Oajula - BBICTABISETCS CTYACHTY, HOKa3aBIIEMY (parMeHTapHBIH,
pa3po3HEHHBIH XapakTep 3HaHWM, JOomycKaronlemMy OmHOKH B (GOpMyIHpoBKax 0a30BBIX MOHATHH,
HapyUICHUS JIOTHYECKOW IOCIEeIOBAaTEIbHOCTH B W3JIOKECHUH IPOrPAMMHOTIO Marepuaia, ciabo
BJIaJICET OCHOBHBIMH pa3/iejaMH y4eOHOM MpOorpaMMbl, HEOOXOIMMBIMH JUIsl AabHEHIIero o0yueHus 1
C TPYAOM MIPUMEHSET MOTYYCHHBIC 3HAHUS JJa)Ke B CTAHAAPTHON CHUTYAIIHH.

O1reHKa HEYIOBIECTBOPUTENBHO 2 0aluia - BHICTABISACTCS CTYACHTY, KOTOPBIA HE 3HAET OOJIBIICH YacTh
OCHOBHOTO COZEp)KaHUs Y4eOHOW IpOrpaMMbl JUCHHIUIMHBI, JIONMYCKaeT TIpyOble OMMOKH B
(OpMyIHPOBKaX OCHOBHBIX IMPHHIUIIOB U HE YMEET UCIIOJIb30BATh ITOJyYCHHBIC 3HAHHS TPH PEIICHUN
THIIOBBIX 33]1a4.

OreHka HEYOBJIETBOPUTENbHO | Oaiul - BBICTABIAETCS CTYACHTY, KOTOPBIH HE 3HA€T OCHOBHOTO
cozep)kaHusl y4eOHOH MporpaMMbl IUCLUILTUHBI, JOIMycKaeT rpyOeiimne ommOKy B (GOPMYIUPOBKAX
0a30BBIX MOHATUH JUCLUIUIMHBI U BOOOIIE HE HMMEET HABBIKOB DPEIICHHUS THIOBBIX MPAKTHYECKHX
3a/1ad.

5. MeTonuueckne MaTepuajbl, onpeaeasonie Npoueaypsbl OeHUBAHUA 3HAHUI, YMEeHH, HABBIKOB H
(W1M) oNbITA AESITEILHOCTH

Bo Bpemss mnpoBenenus audepeHIMPOBAHHOIO 3adyera oOyyJaromuecss MOTYT IOJIb30BaThCs
[NpOrpaMMOM JUCLHMIUIMHBI, a TakXe CIPaBOYHOM JIMTEPATYPOM, BBIYUCIMUTEIBHOU TEXHUKOM,
KOHCIIEKTaMH JICKIIHH.



