FOJ)KHO-YPAJIBCKHUI T'OCYJIAPCTBEHHBIA YHUBEPCUTET

VYTBEPXJIAIO:

3aBelyIOIIUI BBITYCKAIOIIEH

Kadeapon

PABOYAS ITPOI'PAMMA

aucuuminHbl 1.D.110.03 /lunaMuka MamvH
s Hanpasiaenus 15.03.03 IIpuknagnas MexaHuka

ypoBeHb bakanaBpuar

l'IpO(lll/IJII) MNOoArOTOBKH KOMHI::IOTepHOC MOACIMPOBAHUEC U UCIIBITAHUSA

BBICOKOTCXHOJIOTHYHBIX KOHCTPYKHI/Iﬁ

dpopma o0OyueHust ouHas

kadeapa-pa3padorunk TexHMYeCcKass MEXaHUKA

Pabouas mporpamma cocrasieHa B coorBerctBuu ¢ ®I'OC BO 1o HanmpaBieHUIO
noarotoBku 15.03.03 [Ipukinagnas MexaHuka, yTBepKAEHHBIM MTPUKa3oM MUHOOpHAYKHU

ot 09.08.2021 Ne 729

3aB.xadenpoii pazpaboTynka,
K.T€XH.H., JIOLI.

Pa3paboTunk nmporpaMmel,
K.TEXH.H., JIOII., 3aBEAYIOIINI
Kadeapou

|

1OYpry

10;

CBEJIEHUSI O BIIAJIEJIBLIE TT9TT
TLA.

=z
552

pa
10.08.2026

TIDI1, xparTes B chetene
mooGopora

0 yHiBepeHTeT

CBEJIEHMS O BIIAJIEJIBLLE 31T
anenko I1. A.

YenssOMHCK

I1. A. Tapanenko

I1. A. Tapanenko



1. llesu u 3212494 AU CIUILIHHBI

['maBHO# 1ENBI0 TUCIUIUIMHBI ABJIsIETCS (POPMUPOBAHUE YMEHUSI KOMIUIEKCHO pelaTh
VWH)KEHEPHBIE 33/1a49¥ O IUHAMHUKE U POYHOCTU MAIIMHOCTPOUTEIBHBIX KOHCTPYKIIMN U
U3JIEHI ITyTEM MTOCTPOCHHMS paCUETHOU CXEeMBbl, 3anucu AU hepeHInaabHbIX YpaBHEHUI
IBYKEHHUS, BBIOOpA METOAA PELICHNUS, IOCIEAYIOLIEr0 aHAIN3a PE3YJIBTATOB PACUETA,
OLICHKU MTPOYHOCTH KOHCTPYKIIMU U BBIPAOOTKH MPAKTHUYECKUX PEKOMEHIALIMI.
JIoCTHXKEHNE ATOM LENU TTO3BOIUT BBITYCKHUKY OLIEHUBATh MPOYHOCTD
MalIMHOCTPOUTEIbHBIX KOHCTPYKIUHI ITPU JUHAMHYECKUX BO3/IEHCTBUSX.

Kparkoe cogepkaHue TUCHMIITIMHBI

YCTONYMBOCTh MEXAHUYECKUX CUCTEM. YCTOMUYUBOCTD IBUXKEHHUS. [loHsTHE
ycToiunBocTy. O0111as MocTaHoBKa 3a7a4u ycronunBocTy o A.M. JlsmyHoBy. Teopembl
JIsimyHOBa 00 YCTOMYMBOCTH JIBUKEHUS 110 TIEPBOMY MPUOIHKEHUIO. AJredOpandeckue
kputepuun ycronunoctu. Kpurtepuii Payca-I'ypBuiia. YCTOMYMBOCTH CUCTEM MIPSAMOTO
PETYIIUPOBAHUS: PETYIATOP — TypOHHA. YCTOMYMBOCTD MPOCTEMIIIEH MOIENIN KpbLIA.
Juseprenuus u pnarrep. YCToMUMBOCTH UIIIBI POPCYHKU TU3EITHHOTO JBUTATEIIS.
YcTONYMBOCTh MHEBMOMEXaHNYECKOU cucTteMbl. Buxpu Kapmana. ['py3 Ha aBrxkyieics
JeHre. JlnHaMuKka poTopoB. YCTOWUMBOCTH Bpallaruerocs sana. Kpuruueckas yacrora
BpauieHus. CaMolieHTpupoBaHue aucka. Potopa xectkue u rudkue. Biusinue
TUPOCKOMMYECKOIO MOMEHTA IMCKA HA KPUTUYECKUE YaCTOTHI BPAILLIEHUS POTOPA.
Kputnueckue 4acToTsl BpanuieHus aHu30TPOMTHOTO poTopa. BiausHue Beca qucka npu
TOPU30HTAIIBHOM PACIIOJI0KEHUU POTOPA HA €r0 KPUTUYECKHUE YaCTOThI. Biusiaue
MAacCJISTHOM TIJICHKU B MOAIIMITHUKAX HA YCTOMYMBOCTh pOTOpa. BiusHue ructepe3ncHbIX
CBOMCTB Bajla Ha YCTOMYMBOCTh poTOpa. BinsiHue BEHIIOBBIX, HaI0aHIa)KHBIX U
nabupuHTHBIX cuil. [ToporoBast MoutHOCTh TypOoarperara. @opmbl IBUKEHUS
OJTHOMACCOBOT'O pOTOpa. ABTOKOJIEOAHUS MEXaHUYECKUX CUCTEM. ABTOKOJICOAHUSI.
Knaccuduxkanus aprokonedarenbHbix cucteM. CTallmoHapHbIE PEKUMBI U TIPEIeIbHBIC
UKkl [lenpra-mMeron moctpoenus GpazoBbIX TpaekTopuid. YpaBuenus Panes u Ban-nep-
[Tons. [IpuMeneHne MeTo1a MEAJICHHO MEHSIOIIUXCS aMIUTUTY/l. Xa0TUYECKUE KOIeOaHusl
B JIMHAMHUYECKUX CUCTEMAX. Xa0TUUYECKasl JUHAMUKA CTPAHHOTO arTpakropa. Pa3peiBHbIE
aBToKOoJeOaHus. Criocod Mo3TAaTHOTO UHTETPUPOBAHUS JIsl KyCOUHO-TUHEHHBIX CUCTEM.
Cucrema ¢ cyxum TpeHueM. BoiHy k) IeHHbIE KoJieO0aHUsI B aBTOKOJIE0ATEIbHBIX CUCTEMAX.
SIBiIeHME CHHXPOHM3ALMY B IPUPOJIC U B TEXHUKE. J[MHAMMKA COCYIIECTBOBAHUS BUJIOB.
[TapameTpuueckue konebanus. [Ipumepsl napaMmeTpuuecKux KojieOaHuil. JHepreTHIECKue
COOTHOIIEHUSI. YpaBHEHUS MapaMeTpuieckux konedanuit. Jluarpamma Aiinca-Crperra.
Brnusinue BsI3koro TpeHus Ha nmapameTrpudeckue kojaebanus. OOpalleHHbIN
MareMaru4eckuid MasiTHUK. CONOCTaBIEHUE CBOMCTB CUJIOBOTO M TTAPAMETPUUYECKOTO
pe3oHaHCOoB. Yaap. Yaap no npyxuHe. Yuap no oydepy. BeprukanbHblil yaap 1mo npyxuHe.
Beprukanbeublit ynap no 6anke. Mozens "Monot-HakoBaibHs". PacnpocTpanenue BoJH
npoaosibHBIX Aedopmanuii. 3agada C.I1. Tumommenko. M3rubarommii ynap mo o6anke. Yder
MECTHBIX U 00mux aedopmanuii. Teopus ['epria o coynapeHurn MacCUBHBIX TEIl.
Bubpowuszonsmus npu yrapHOM BO3JEHCTBUU.

2. Komnerenuuu odyuyarwmerocsi, opmMupyembie B pe3yJabTaTe 0CBOCHUS
AUCUMILTHHBI

[InaHupyeMsble pe3yabTaTbl OCBOEHUS | [ImaHupyeMble pe3ybTaThl




OII BO (xomnieTeH1un)

O6y‘-I€HI/I$I IO AUCLHUIIIINHE

ITK-2 Crnioco6eH periars npodeccuoHaIbHBIE
3aJ]a4¥ Ha OCHOBE MPECTABICHHI O TIPOIeccax
ABJICHUAX, MIPOUCXOAAIINX B IIPUPOAC, a TAKIKC
TIOHUMAHHS O BO3MOYKHOCTSIX COBPEMEHHBIX
HAY4YHBIX METOAOB MMO3HAHUS TPHUPOIbL

3HaeT: MEeTO/Ibl pacueTa KPUTHUYECKHUX YaCTOT
[pPOTOPOB

'YMeeT: BBINOJIHATh pacyeT YCTAaHOBUBIINXCS
BBIHY’KJICHHBIX KOJICOAHUH POTOPOB aHAITUTHICCKH
U YUCIIEHHO

MMeeT nMpakTUYECKUI OMNBIT: IPUMEHEHUS ITaKeTa
Ansys Workbench B yacTu pacuera KpuTHuyecKux
JacTOT W MOCTPOCHHS ArarpaMmbl Kommberia

[IK-3 CnocoGeH ucnonb30BaTh HAYKOEMKOE
9KCTIIEpUMEHTAIbHOE 000PYIOBaHHE VISl PELICHUs
npodeccruoHaNbHbIX 3a/1a4; JIaHUPOBATh U
BBINOJIHATh MEXaHUYECKHE UCTIBITAHUS JIEMEHTOB
KOHCTPYKIIH, 00pabaThIBaTh U aHAJTU3UPOBAThH
pe3yabTaTh

3HaeT: OCHOBHBIE TUITBI BUOPOUCIILITAHUHN

'YMEET: SKCIIEPUMEHTAIbHBIM IIyTEM ONPEAETATD
COOCTBEHHBIC YACTOTHI U ()OPMBI KOHCTPYKIIUA
MMeeT mpakTUYeCKUi OTBIT: BUOPOUCTIBITAHHIA
KOHCTPYKIIHMI IPU CUHYCOUAATBHOM, CIIy4YailHOM H

yAApHOM BO30YKJICHUN

3. Mecro nucuuniunnbl B ctpykrype OII BO

[TepeveHp NpeaIIECTBYOMUX TUCIUILINH,
BUJIOB pabOT y4eOHOTro IyiaHa

[lepedeHs MOCIETYIOMUX AUCITUTLTNH,
BUJIOB paboT

CrpouTtenbHasi MEXaHUKA MIACTHH,

Teopus konebaHMi KOHTUHYAJIBHBIX CUCTEM,
OCHOBBI pacyeTOB Ha MPOYHOCTh B UHKEHEPHOU
MMpaKTUKE,

CrpoutenbHasi MEXaHHKa 000JIOYEK,

AHaJIN3 MEXaHUYECKON CUCTEMBI TBEPBIX TE,
[{udpoBoe MoaenupoBaHue JUHAMHUKHN MAIlIUH U
MEXaHU3MOB,

DKCHepUMEHTaIbHas MEXaHHKA,
AHanTMTAYECKasl TMHAMHUKA,

Teopus konebanuid,

CrarucTuueckass MEXaHHKa

He npenycmorpensl

TpC6OBaHI/I$I K «BXOHBIM» 3HAHUAM, YMCHUAM, HaBbIKaM CTYJICHTA, HCO6XOI[I/IMBIM
ITpHU OCBOCHHUU I(aHHOﬁ JUCHUITIINHBI 1 HpI/IO6pCTeHHBIM B PC3YJIbTATC OCBOCHUA

MPEAIIECTBYOIINUX TACIUTLIINH:

JlucuuIinHa

TpeboBanus

Teopus konebanwmii

3HACT: OCHOBHBIC MOHATHUSA, (PU3NICCKHE OCHOBBI U
METOJIBI MATEMATHIECCKOI0 aHAJIN3a THHAMUYCCKOTO
[MOBEACHMS MEXaHUYECKUX CUCTEM, 0a30BbIE
dbyHIaMeHTaIbHbIC, €CTECTBEHHOHAYYHbBIC
MOJIOKCHHSI TEOPUH KOJICOaHU YMEET: CTaBUTh U
pemaTh 3a7a4u O JIBMPKEHUH U PaBHOBECHH
MaTepuaIbHBIX 00BEKTOB, KOHCTPYKIUI U
COOPY>KEHHUH, BBITIONHATH PacueT COOCTBEHHBIX
JaCTOT U COOCTBEHHBIX (DOPM MAaJIBIX KOJICOaHMIA
TTUHEHHBIX KOHCEPBATUBHBIX CUCTEM C KOHEUHBIM
YUCJIOM CTEIIeHeH cBO0OIbI MIMeeT mpakTHieCKuid
ONBIT: aHAJIM3a PE3YJIBTATOB PELICHUS 3a]1a4
TMHAMHPYECKOIO MOBEACHUS MEXaHUUECKUX CUCTEM
C KOHEYHBIM YUCJIOM CTCIICHEH CBOOOIEI,
(bopMyTHPOBKU BBIBOJAOB U OPOPMIICHHUSI OTYETOB O

BBITIOJTHCHHBIX UCCJICAOBAHUAX, BBINIOJIHATE pacdyeT




YCTAaHOBUBILIUXCS KOJICOAHMIA THHEHHBIX
KOHCEPBATUBHBIX CUCTEM C KOHEUYHBIM YHCIIOM
cTeneHeil cBo0obI

CrpoutenbHasi MEXaHHKa 000JI04YeK

3HaeT: BO3MOXKHOCTH COBPEMEHHBIX UYHNCIEHHBIX
METOJIOB peIIeHHs 3a7a4 00 0007I09Kax, OCHOBHBIC
TUTOTE3bI TEXHUYECKOH Teoprn 000JI0ueKk YMeeT:
BBIOMPATh METOJIBI ¥ IPUEMBI MOJICTTUPOBAHHS,
obecrneunBaromue 3pGHEeKTUBHOCTD U aJIEKBAaTHOCTh
[pacYeTHBIX MOJIEJICH, 3aITUCHIBATh U PEIIATh
ONpeeAIONINe YPABHEHUS, OIMCHIBAIOIINE
HaIPsHKCHHO-I€(DOPMUPOBAHHOE COCTOSTHHE
obonouek MiMeeT mpakTUYeCKUid OTIBIT: TIPUMEHEHUS
COOTBETCTBYIOIIHUX YHCICHHBIX METOIOB JIJIS
oTmpeieNieHus] HaMpsKeHHO-1ePOPMUPOBAHHOTO
COCTOSTHHSI 000JIOUE€UHBIX KOHCTPYKIIHMA, TTOTYyISHUS
QHAJIUTUYECKUX M YUCJICHHBIX (C UCTIOb30BAHUEM
CAE-nporpaMM) OIIEHOK HANPSDKEHHOTO COCTOSTHHS
B 3a1a4ax 00 000I0YKax

[{udpoBoe MmoaenupoBanue JUHAMUKN MAIIUH U
MEXaHU3MOB

3HAET: TEOPETUUECKUE OCHOBBI U METO/IbI

(G POBOTO MOJIETUPOBAHUS, COBPEMEHHbIE TTAKEThI
1D u 3D uudpoBoro MoaenupoBaHus AMHAMUKU
cOOpOK U3 aOCOIMIOTHO TBEP/BIX TET YMEET:
pa3pabareiBaTh LU(POBLIE BUPTYaIbHbIE MOJEIN
MCCIIETyEMbIX MEXaHUYECKUX CUCTEM,
YUUTBIBAIOIINX 0COOCHHOCTH UX KOHCTPYKLIUH,
OTNpeAeNsATh KHHEMaTUYeCKHE U JUHAMUYECKHE
napaMeTpbl KOHCTPYKIUH (IIepeMeIeHHsl, CKOPOCTH
U yCKopeHus Touek) MiMeeT mpakTuyecKuii OmbIT:
pa0oThI ¢ MaKeTaMU MHOTOTEJIBHOM TUHAMUKH
(MultiBody Dynamics) ans mugpoBoro
KOMITBIOTEPHOTO MOZEIINPOBAaHUS AUHAMHYECKUX
CUCTEM, KHHEMATU4YECKOTO ¥ TMHAMUYECKOTO
aHaJIM3a CUCTEM TBEPJBIX TEIl

AHanuTHYecKas JUHaMHUKa

3HaeT: 0a30BbIe (PyHIaMEHTAJIbHBIE,
€CTECTBEHHOHAYUYHBIE MTOJIOKEHUS] aHAJIUTUYECKON
TMHAMUKH ¥ TEOPUH KoJieOaHUil, OCHOBHBIE
MOHATHS, (PU3UYECKUE OCHOBBI M METO/IBI
MaTeMaTU4ECKOTr0 aHAJIN3a JUHAMHYECKOTO
MOBEJICHUS MEXaHUYECKUX CUCTEM, OCHOBHBIE
MOHATHS TEOPUH MaJIbIX KoJeOaHUH JTMHEHHBIX
CUCTEM C KOHEUHBIM YHCIIOM CTENEHEN CBOOOIbI
YmeeT: kiaccuUIUPOBaTE MEXaHUYECKYIO CUCTEMY
Ha OCHOBAaHUU BBISBICHUS HAJIOKEHHBIX CBSI3EH U
3alMCH UX YPAaBHEHUI; ONPEACIIATh YUCIIO CTENEHEN
CBOOOIBI MEXaHUYECKOI CHCTEMBI; 3aITUCHIBATh
YPaBHEHHUs JBUKCHHUS; COCTABIISATh U PEIIATh
XapaKTepUCTUYECKOE YPAaBHEHHE; YCTaHABIINBATh
XapaKTep IBHKEHHSI MEXaHUYECKON CHCTEMBI
(xosie0aTenbHBIN WM HEKoJIeOaTeIbHbIN), CTaBUTh U
pelaTh 3a7a4y O ABM)KEHUU M PAaBHOBECUU
MaTepualbHbIX 00BEKTOB, KOHCTPYKIUI U
COOPY’KEHHH, BBIIIOIHSATH PacyeT COOCTBEHHBIX
4acTOT U COOCTBEHHBIX (hOPM MaJIbIX KOJIeOaHMit
JTMHEMHBIX KOHCEPBAaTUBHBIX CUCTEM C KOHEYHBIM
YHCIIOM cTerneHel cBo0ob! MiMeeT npakTudyeckuit

OMBIT: 3anucH U depeHIINAIbHBIX YpaBHEHUN




NBIDKEHMS B TIpsiMOil popme, oOpatHoii hopme, ¢
MOMOIIIBIO0 YpaBHeHUH Jlarpan:ka BTOporo posa,
aHaJIn3a pe3yJabTaToOB PELICHHUs 3a1a4
TUHAMHYECKOTO MOBEACHHSI MEXaHUYECKUX CUCTEM
C KOHEYHBIM YHCJIOM CTETIeHel CBOOOIBI,
(hOpMyYIIUPOBKH BHIBOJOB M O()OPMIICHHSI OTYETOB O
BBITIOJITHCHHBIX UCCIICAOBAHUAX, pacucTa
YCTAaHOBUBILIUXCSA U HEYCTAaHOBUBIIUXCS KOJIeOaHM
ITMHEHHBIX KOHCCPBATUBHLIX CUCTEM C KOHCYHBIM
YUCIIOM CTENEeHEN CBOOOIBI

OCHOBBI pac4eTOB Ha POYHOCTh B HHKEHEPHOMU
[MPAKTHKE

3HAET: KJJAaCCUYECKUE U TEXHUYECKHE TEOPUU U
METO/Ibl, IPOTPECCUBHBIE (PU3UKO- ~-MEXaHUYECKHE,
MaTeMaTU4YE€CKHE U KOMIIbIOTEPHBIE MOAEIIN JUIS
OLICHKH IIPEEIIBHBIX COCTOSTHUI Pa3HOTO poja
KOHCTPYKIIHH, 001a/1at01ue BBICOKON CTENEHbIO
a/IeKBaTHOCTHU peajbHBIM IIPOLECCaM U 00bEKTaM,
COBPEMEHHBIE IMOAXO/bI, B TOM YHCIIE,
MaTeMaTU4YE€CKHUE MOJIEIIN K OIIPEIEIICHUIO
MIPENEIIBHBIX COCTOSTHUM 3JIEMEHTOB KOHCTPYKIIMIA,
BO3HMKAIOIIME IIPU OAHOKPATHOM, IIOBTOPHO-
MEPEMEHHOM U JUTUTEIHHOM (IIPH MOBBIILIEHHOM
TEeMIIepaType) HarpyKeHUU YMeeT: ONpeaesaTh
MpeaeIbHbIE COCTOSIHUSA, BKII0Yasi 00pa3oBaHue
TPELIUH, HA OCHOBE KJIIACCUYECKUX U TEXHUYECKUX
TEOPHI U METO/I0B, COBPEMEHHBIX aJIEKBaTHBIX
($U3UKO- -MEXaHUUYECKUX, MAaTEMaTUYECKUX U
KOMITBIOTEPHBIX MOJIEIEH, IPUMEHSITh COBPEMEHHBIE
TEOPHH, PU3UKO-MATEMATUUIECKHE U YUCIICHHBIE
METOJIbI MCCIIETOBAHUS 3aKOHOMEPHOCTEMN
peanu3alnyy NpeaesIbHbIX COCTOSHUN U3IEIIUN B
YCJIOBHSIX OTHOKPATHOTO, IOBTOPHO- -IIEPEMEHHOTO
U JUINTEIILHOTO HarpyxeHus MiMeeT npakrudeckui
OIBIT: PELICHUS 3a]1a4, CBA3aHHBIX C ONPEIEICHUEM
Pa3IMYHBIX NPEAETIbHBIX COCTOSHUH, 00mMagaTh
HaBbIKAMH MPUMEHEHHS aJIEKBATHBIX (PU3HUKO-
MEXAaHUYECKHUX, MATEMATUYECKUX U KOMIIBIOTEPHBIX
MOJIEJIEN, paCYETOB M HABBIKM UCIIOJIb30BAHMS
[AKETOB MPUKJIAJHBIX IPOrpaMM, BKIIHOUas
akageMmueckue nakeTel MKD,, a Takyke HOBBIX
CHUCTEM KOMIIBIOTEPHOIO IIPOEKTUPOBAHUS U
KOMITbIOTEPHOTO WHKWHUPHUHTA JIJIS1 OLICHKH
[IPOYHOCTH 3JIEMEHTOB KOHCTPYKIIMIA

AHaJIN3 MEXaHUYECKON CUCTEMBI TBEPABIX TEI

3HAET: TEOPETUUECKUE OCHOBBI U METO/IbI
KOMITBIOTEPHOTO MOJIEJINPOBAHHUS, KOMITBIOTEPHbBIE
CHUCTEMBI MOJEIIMPOBAHNS JUHAMUKN MEXaHU3MOB
13 a0COIOTHO TBEP/BIX TNl YMEET: pa3pabaThiBaTh
BUPTyaJIbHBIE MOJIETIN HCCIIENYEMBIX MEXaHUUECKUX
CUCTEM, YUUTHIBAIOIINX OCOOEHHOCTH UX
KOHCTPYKIIMH, BBITIOJIHITh KHHEMATUYECKNN U
TMHAMHAYECKUI aHAJIN3 MEXaHUYECKON CUCTEMBI
MMeeT npakTH4eCKHid ONbIT: pabOThl ¢ MAKETaMU
MHorotenbHOM AuHaMuku (MultiBody Dynamics)
JUIsI KOMITBEOTEPHOTO MOJEITMPOBAHMS
TMHAMHYECKUX CUCTEM, COCTOSINX U3 TBEPJIBIX
TeJ, KIHEMaTH4YECKOr0 M TMHAMUYECKOT0 aHAJIN3a
MEXaHUYECKUX CUCTEM




9KCHepI/IMCHTaHBHaH MEXaHHKa

3HaeT: yCTPOICTBO COBPEMEHHOTO 000PYI0BAHUS
TUTIS1 ICCIIETIOBAHUS HAMIPsHKEHUH, edopmariui,
MepeMeIeHUH, yCUITUI 1 KoJleOaHui,
TEOPETUUECKHUE OCHOBBI METOJIOB
HKCIIEPUMEHTAIILHOTO ONPECICHHS HAMPSXKEHUM,
nedopmaruii, nepeMeneHnii, yCUINi 1 KoeOaHuii
'YMeeT: onpenensaTh 0a30BbIe KOJIUYECTBEHHBIC
3HaYeHUS Ae(hOPMAIINI U HATIPSHKEHUHN B «PETIEPHBIX
(KOHTPOJIBHBIX )» TOUKAaX KOHCTPYKLUHU JJIs
MOCJIEAYIONIEH MPOBEPKU TOUHOCTH BBITTOTHAEMBIX
[PaCUETHBIX UCCIIEI0BAHUMN , BBITIOIHATH OLIEHKY
HaNPsHKEHHO-Ae(pOPMUPOBAHHOTO COCTOSTHHUS,
HATPY>KEHHOCTU U TIPOYHOCTH JIe(HOPMUPYEMBIX
5JIEMEHTOB MaIllMH U KOHCTPYKIIMI OT IEUCTBUSA
MEXaHMYECKUX, TETUIOBBIX U JIPYTUX HATPY30K
HMeeT npakTUYeCKuil OMbIT: 00pabOTKH M aHaIHM3a
[PE3YJIBTATOB, MOTYUYEHHBIX SKCIIEPUMEHTAILHBIMU
METOAAMH , PEIIEHUS 3a7a4 OLEHKHU AedopMaliuii,
nepeMeIeHui, TeMIpepaTyp 1 KonebaHui

Teopml KoJIeOaHUI KOHTHUHYAJIBHBIX CUCTCM

3HaeT: METOo/Ibl pacueTa COOCTBEHHBIX U
BBIHYK/ICHHBIX KOJI€OaHUN CUCTEM C
pacnpeneIeHHOM Maccoi, METOABI pacyeTa
COOCTBEHHBIX M BBIHYKJIECHHBIX KOJeOaHUI
HETUHEWHBIX CUCTEM C OJHOM CTEIEHBIO CBOOOIEI
YMeeT: pemars 3a/1a4u 00 onpeaeieHuu
COOCTBEHHBIX YacTOT U (OpM KoJIeOaHMit
MEXaHUYECKHUX CUCTEM C PACTIPEEIEHHON MAaCCOH,
BBITOJIHSTH YUCIIEHHOE MHTEIPUPOBAHNE YPAaBHEHUN
NIBUYKEHUSI HEJTMHENHBIX CHCTEM C OTHOM CTENEHBIO
cBOOOBI FIMeeT npakTHUECKUI ONBIT: TPUMEHEHUS
naketa Ansys Workbench s pacuera
COOCTBEHHBIX M BBIHYKJICHHBIX KOJIEOaHUN CHCTEM C
pacnpeesIeHHON Maccou, TPUMEHEHUS MaKeTa
Mathcad st pacuera cOOCTBEHHBIX U
BBIHYK/ICHHBIX KOJI€OaHUN CUCTEM C
pacIpeeeHHON Maccoi

CTpOI/ITCJ'II)HaSI MEXaHHKa IIJIaCTHH

3HaeT: BO3MOXKHOCTH COBPEMEHHBIX UYNCIEHHBIX
METOJIOB PEIICHHUS 3a7a4 O IJIACTUHAX, OCHOBHBIE
TUIIOTE3bl TEXHUYECKOM TEOPUU TUIACTHH YMEET:
BBIOMPATH METOJIBI M IIPUEMBbI MOJICTTUPOBAHHS,
obecrneunBaroye 3pGHEeKTUBHOCTh U aJIEKBATHOCTh
[pacYEeTHBIX MOJIEJICH, 3aITUCHIBATh U PEIIATh
ONpEEIAIONINE YPABHEHUS, ONIMCHIBAIOIINE
HaIPsHKEHHO-€(DOPMUPOBAHHOE COCTOSTHHE
macTuH MmeeT npakTH4ecKuil ONbIT: IPUMEHEHUS
COOTBETCTBYIOIIUX YHCIICHHBIX METOIOB JIJIS
oTnpeeNieHUs] HapsKeHHO-1e(POPMUPOBAHHOTO
COCTOSIHHSI KOHCTPYKIIUW U3 IJIACTHH, TTOTyYCHHS
QHAJTUTUYECKHUX U YHCIICHHBIX (C UCIIOJIb30BAaHUEM
CAE-nporpaMMm) OII€HOK HaNPSDKEHHOTO COCTOSTHHS
B 33/1a4ax O TUIACTHHAX

CrarucTuyeckas MeXaHHuKa

3HAET: OCHOBHBIE MOJIOKEHUS TEOPUM CITyJalHbBIX
YMCEIl U CIIy4ailHBIX IIPOLIECCOB, a TAKXKE
CTAaTHCTHYECKON TMHAMUKH, METOIBI CXeMAaTH3aluN
CIyYaHBIX MPOLECCOB, METO/IbI PACYETHON OLIEHKH

JOJITOBCYHOCTH z[eTaneﬁ IIPpHY MHOT'OIIMKJIOBOM




CIIy4aifHOM Harpy>kKeHUH, CTIOCOOBI TIOHCKa
nH(dOpMaIN, HEOOXOIUMOM JIJIsl PEeIICHHs 3a71a4
CTATHUCTUYECKONW MEXaHUKH YMeeT: 00padaThiBaTh
3KCIIEpUMEHTANIbHBIE JIaHHBIE, TIOTyYaTh
CTATHCTUYECKHUE XaPAKTEPUCTUKH CITyYalHBIX
MPOLIECCOB; MOIYyYaTh YaCTOTHbBIE TIepeaaTOyHbIe
(GYHKIMM TUHEWHBIX TUHAMHYECKUX CUCTEM,
BBITMIOJTHSTH CXEMaTH3aIUIO CIIy4aifHOro mpoiiecca,
MOJTy4aTh PACUETHYIO OLIEHKY YCTaJIOCTHON
TOJITOBEYHOCTH, KPUTHUECKU aHAJIM3UPOBATh
WH(GOPMAITHIO O CBOMCTBAX MaTepPUAIOB U YCIOBHSIX
PabOTHI KOHCTPYKIIMK IMeeT MpakTUYeCKUM OTIBIT:
HABBIKAMH HCIIOJIb30BaHUS TTAKETa MPOTPamMM
MathCad m1st 06paboTKH IKCTIEPUMEHTATBHBIX
TaHHBIX U MOyYeHUs (YHKINH CIIEKTPATbHIA
MUIOTHOCTHU CITy4aiHOTo mpoliecca, Moy4eHus
[PACUeTHOU OICHKH YCTaJIOCTHOM JIOJITOBEYHOCTH,

IIOATIOTOBKHU TEXHHUYCSCKOU AOKYMCHTAaIUU

4. O0béM 1 BUABI YUeOHOI PadOTHI

OO6mmas Tpy10eMKOCTh JUCIHUILUIMHBI cocTaBiseT 3 3.¢., 108 4., 44,5 4. KOHTaKTHOM

paboTHI
Pacnpenenenue no cemecrpam
N Bcero B Jacax
Bun yuebuoid padots: 4acoB Howmep cemectpa
8
OO61mas Tpya0€MKOCTh AUCIIUTIITMHBI 108 108
AyoumopHvie 3auamusi: 36 36
Jlexumu (JI) 12 12
[IpakTrdeckue 3aHATHS, CEMUHAPHI U (WJIH) IPYTHE BUIBI
ayauTopHbIX 3aHaTuil (I13) 24 24
Jlabopatopubie pabotsI (JIP) 0 0
Camocmosmenvras paboma (CPC) 63,5 63,5
[ToaroroBka Kk 3K3aMeHy 63,5 63.5
KoHCynbranuy 1 mpoMeKyToYHasl aTTeCTalus 8,5 8,5
By koHTpOIIs (3a4eT, nud.3a4eT, SK3aMeH ) - 9K3aMEeH

5. ConepkaHue TUCUHMILIMHBI

No HaiMeHOBaNHE Pa3Ieon AMCLHILTHAEL OO0BeM ayIUTOPHBIX 3aHITHI MO BHJIaM B 4acax
pasnena Bcero J 113 JIP
01 [YcTOMYMBOCTH MEXaHUUECKUX CHCTEM 9 3 6 0
02  |[luHamuKa poTOpOB 10 2 8 0
03  |ABTOKOJIICOAHUS MEXaHHYECKUX CHCTEM 10 2 8 0
04 [[Tapamerpuueckue KoaeOaHuUs 3 1 2 0
05  |Ymap 4 4 0 0

5.1. Jlexkuuu




Ne Ne Kox-
HaumeHnoBanue muinm KkpaTkoe cofiepKaHue JEKIIMOHHOTO 3aHATHUS BO
neKuuujpasaena
4acoB
[TonsiTue ycroitunBocTH paBHOBecHs. OOIIee MOHATHE YCTONUNBOCTH ABHKEHHUS.
O61as nocTaHoBKa 3a1a4u 00 ycroitunocty o A.M. JlsnyHoBy. Onpeznenenue
01 01 [ycroituuBocTt no A.M. JIsmyHoBy. ['eoMeTprueckas MHTEpIpeTanus 1
ycToitunBocTH 110 A.M. JlsamyHnoBy. HekoTopsie 0COOEHHOCTH OTpeesieHus
ycToitunBocTH 1o A.M. JIdamyHOBY.
00 01 TeopSMBI AM. H}IH}:HOBa 00 yCTOHYMBOCTH IO MEPBOMY IPUOIMKEHHIO. YCI0BHE 1
YCTOMYMBOCTH JTMHEWHBIX CUCTEM.
03 01 Kapra kopHel XxapaKTepUCTUYECKOTO ypaBHEHUs. AnreOpanuecKkiue KpUTepuu 1
ycrorunBoct. Kpurtepuii Payca-I'ypsuna.
04 02 YpaBHEHUS BIKEHHUS BpaIllaloIerocs Baia ¢ 1uckom. J{narpamma Kommnoena. 1
BrystHre THPOCKOITMYECKMX MOMEHTOB Ha COOCTBEHHBIE YaCTOTHI pOTOpa
05 0 Buael npeneccun poropa. JJuHaMuka CUMMETPUYHOTO OJJHOMAacCOBOIO pOTOPA. 1
SBNEeHNEe CaMOLIEHTPUPOBAHUSL.
006 aBToKONEOaTENBHBIX cUCTEMax. CUCTEMBI C MSTKUM U KECTKUM
06 03  |camoBO30yxaeHueM. YpaBHeHus Panes u Ban-nep-Ilons. [lensra-meron 1
MOCTPOEHUS (a30BbIX TPAEKTOPUI.
07 03 Hccnenosanue ypaBsHennil Panes u Bau-aep-Ilonst metonoMm MenneHHO 1
MEHSFOLTUXCS aMIUTUTY/T
08 04 Brenenue. [IpuMepsl mapaMeTpuueckux KoseOaHuii. DHEPreTHIECKHE 1
COOTHOILICHUSI. YpaBHEHUsI MapaMeTPUUECKUX KoJIeOaHHi
09 05 |BBenenue. Yaap no npyxxune. Ynap no 6ydepy. Bepruxansusiit ynap no npyxune. | 1
10 05 |BuGpousomsiuys npy yIapHOM HarpyXKeHUu 1
11 05 |PacnpocTpaHeHue BOH MPOIOJIBHBIX JehOpMaIiiii 1
12 05 3amaga C.I1. Tumomenko. M3rubdaromnuii ynap mo 6anke. Y4eT MECTHBIX U 00X 1
nedopmaruii. Teopus I'epiia o coynapeHUN MacCUBHBIX TEJ
5.2. llpakTHyecKkue 3aHATHS, CEMHUHAPbI
Ne Ne Koz-
HaumeHnoBaHue nim KpaTkoe coJepKaHue MPaKTUYECKOro 3aHATUS, CEMUHApa BO
3aHATHA|pa3IeNna)
4acoB
01 01 |YcroitunBOCTh MpoCTEMIIeH Moenu Kpbiia. JuBeprenuus u diarrep. 2
00 01 YCTONYMBOCTH CUCTEM MPSIMOTO PETYIUPOBAHUS: PETYIATOP — TypOUHA )
(perynsarop Yarra). YCTOWYUBOCTH UIJIBI (DOPCYHKHU AU3EIBHOTO JIBUTATEIIS.
03 01 |Pemenue 3amaum o marrepe B nakere MathCAD 2
04 02  |YcTOMUMBOCTH BPAILIAIOIIETOCS OJJHOMACCOBOIO POTOPA. 2
KpuTtnueckue CKOpoCcTH aHU30TPOITHO YIIPYTHX POTOPOB. BrusiHue Beca Aucka Ha
05 02 |kpuUTHYECKHE YaCTOThI poTOpa. BiausiHue rucTepe3ncHbIX CBOMCTB BaJsia Ha 2
KPUTHYECKUE COCTOSIHUS POTOPA.
CamoBo30y>xarommuecs kojaebanust poropa. BivsHue MacisHON TICHKA Ha
06 0p |KPHTHUECKHE COCTOSHHS POTOpa. O npeueccun poTopa 1noj AEMCTBUEM CUJI CO )
CTOPOHBI MacisiHOTO ci1osi. O Mpereccuy poTopa Mo 1eUCTBUEM BEHIIOBBIX CHJI.
HanOannaxable u 1abMpuHTHBIE CHITbl. [loporoBasi MOIIHOCTH TYpOUHBI.
07 02 [Pemenue 3aiauu AUHAMUKHU potopa B nakete MathCAD 2
08 03  |[KoneOanus rpy3a Ha ABMXKYIIEHCS JeHTE 2
09 03 |CunxpoHu3alUs B IPUPOJIC U TEXHUKE 2
10 03 Pa3priBHBIC (penakcalmonHbie) aBTokoneOanus. Konebanus 1ByxmMaccoBoi )
CUCTEMBI C CYXUM TPEHUEM
11 03  [Pemenue 3a1aun o KojeOaHMUSIX Ipy3a Ha JBIDKYILEHCS JICHTE B MakeTe Amesim 2




Jlnarpamma Alinca-Crperra. BiusiHue BSI3KOro TpeHUs Ha apaMeTpU4eCcKue

12 04 |komebGanus. OOpalieHHBI MaTeMaTHYeCKH MasiTHUK. COITOCTaBIIeHUE CBOWCTB 2
CHJIOBOTO U TTApaMETPUIECKOTO PE30HAHCOB.
5.3. JIaboparopHbie padoThI
He npenycmorpeHnsl
5.4. CamocrosiTeqibHasi padoTa CTyIeHTa
Brimonnenne CPC
Cnucok JmTepaTypsl (C yKa3aHHeM Kon-
ITogsux CPC pas3zenos, ras, CTpaHuil) / ccbuika Ha  [CeMmecTp| BO
pecypc 4acoB
OcHoBHas nuteparypa: [4], [1asa 1; [5],
ctp. 298-304; [6], cTp. 113-118; [8], [maBa
3; [9], ctp. 153-157, [1], cTp. 354-360, 364,
368-372; [2], cTp. 343, 380; [6], cTp. 207-
[TonroroBka K K3aMeHY 211; [9], ctp. 347, [2], [1], cTp. 75, 298-302; 8 63.5
[7]; [9], ctp. 240; nononHUTENbHAS
nmuTeparypa: [1-4]; MeTonuyeckue mocoous
[1]; yueOHO-MeTOANYECKUE MAaTEpHAIIbI B
QIEKTpOHHOM Bufe [1-3].

6. q)OHIl OLCHOYHBIX CPEACTB AJA NMPOBCACHUA TEKYIIECT0 KOHTPOJA YCIIEBA€EMOCTH,

MPOMEKYTOYHOM aTTeCTAlUN

KonTponb kauecTBa 0cBOE€HUS 00pa30BaTEIbLHOM MPOrpaMMbl OCYIIECTBIISECTCS B
cootBercTBHH ¢ [TonokeHnem o 6aTbHO-PEUTUHTOBON CUCTEME OIICHUBAHUS PE3YIbTaTOB
y4eOHOM JESITEIIbHOCTH 00yJarOIITIXCS.

6.1. KouTposabHabie meponpusitus (KM)

Ha3zBanue -
No | Ce- Bun Makc. THIBA-
KOHTpoJIbHOTO  |Bec [Topsimok HauuceHus: 6aIIOB
KM|mectp| koHTposs MEDONDISITIS Oan eTcs B
poIp A
[TpoBOIUTCS KOMITBIOTEPHOE
TectupoBanue no
. TECTUPOBaHUE 10 BonpocaM. B Tecte 12
Texymmii pazneny N
1 8 " o 1 | 12 [BonpocoB. OauH MpaBWIbHBIN OTBET -  [IK3aMEH
KOHTpPOJIb YcTonunBoCTh
" omuH O6ayu1. MakcuManbHas OLEHKa 3a
JBUKEHUS
TecT cocTaBisgeT 12 6anios.
[IpoBOAKUTCS KOMITBIOTEPHOE
TectupoBanue no
. TECTUPOBaHUE 10 BonpocaM. B Tecte 12
Texymmii pazzneny o
2 8 " 1 | 12 [BompocoB. OauH MpaBWIbHBIN OTBET -  [IK3aMEH
KOHTpPOJIb Jlunamuka
" oauH Oaut. MakcumalnbHas OIIEHKA 3a
pOTOpOB
TecT cocTaBiser 12 6aios.
[IpoBOOUTCST KOMIIBIOTEPHOE
Texywuii TectupoBanue no TECTUPOBaHUE 10 BonpocaM. B Tecte 12
3 8 KOHz oIl pazzneny 1 | 12 |BonpocoB. OnuH npaBUIbHBIA OTBET -  [PK3aMEH
p " ABToKONEOaHM" oauH Oasul. MakcumalnbHas OIIeHKa 3a
TecT cocTaBiser 12 6aios.
4 8 Texyumwmii | TectupoBanue no | 1 | 12 |[IpoBoiuTCS KOMIIBIOTEPHOE DK3aMEH




KOHTPOJIb

pazneny
"[TapameTpuueckue
Konebanus"

TECTUPOBaHUE 10 BonpocaM. B Tecte 12
BOIPOCOB. OJIUH MPABUIBLHBINA OTBET -
ouH 0a1. MakcuMalipbHas OLlEHKa 3a
TecT cocTaBisgeT 12 6anios.

Texyuuit
KOHTPOJIb

TectupoBaHue 1o
paszneny "YnapHoe
HarpyxeHue"

12

[IpoBOOUTCS KOMIIBIOTEPHOE
TECTUPOBaHUE N0 BonpocaM. B Tecte 12
BOIIPOCOB. OJIMH NIPaBUIIbHBIN OTBET -
ofuH O6ayu1. MakcuManbHas OlleHKa 3a
TecT cocTaBiseT 12 6anios.

ODK3aMCH

ITpome-
JKyTOYHAs

arTccranus

OK3aMCH

40

Ha nmoaroroBky oTBeTOB Ha
HK3aMEeHaIlMOHHbIE BOIPOCH! OTBOAUTCS
120 munyT. Kaxxapiii Ousier cocTout u3 5
BOIIPOCOB (110 OTHOMY BOIPOCY Ha
Ka>KIbI pasnesn nuciuminab). OTBET Ha
Ka)JIblii BOTIPOC OLIEHUBAeTcs 1o 4-
OaspHOM mKane. Bornpocsk! s
MOATOTOBKM K 9K3aMEHY IPUBE/ICHBI B
npunaraembix (aiinax. [kana
olLleHUBaHHUs. 4 6ajuia - JaH MPaBUIIbHBIHI
OTBET Ha Borpoc 0e3 omubok. 3 damna -
NTaH IPaBUJIBHBIN OTBET Ha BOMIPOC C
HEOONbIIMMU OIINOKaMH 2 6ajuia - OTBET
Ha BOIPOC COJIEPKUT CYLIECTBEHHBIE
omnOKu 1 6ans - mpeAnpuHsTa MONBITKA
OTBETHUTbH Ha BOIPOC, HO OTBET HEBEPHBIN
(0 GanIoB - OTBET Ha BOMPOC
OTCYTCTBYeT. MaKCUMaJIbHOE YHCIIO0
6asos - 20. Bec meponpustus - 2.
HToroBoe uncio 0aaioB Ha SK3aMeHe -
40.

OK3aMCH|

6.2. Ilpouenypa nposeaeHusi, KpUTEPHUH OLCHUBAHUS

Bun
MPOMEKYTOUHOH [Ipouenypa npoBeneHus Kpurepun
ATTECTALHH OLICHUBaHUS
Bannbl, HabpaHHbIe Ha 3K3aMEHE, CYMMUPYIOTCS ¢ OajiaMu,
HaOpaHHBIMU B ceMecTpe. MakcuMaabHOE Yuciio 0auioB B
cemectpe - 60. MakcumanbHOe 4nciio 0aaioB Ha sk3amene - 40. |B cooTBeTcTBUM
JK3aMEH Omnpenensercst UTOrOBBIM PEUTHHT. BeICTaBIseTCs OLIEHKa cnm. 2.5,2.6
Ornnuno: Utorossril pedTuHr 85-100% Xopomo: Mrorosenii  ([Tonoxenus
peitunr 74-85% YnosnetBoputenbHo: MToroBeiit peiitunr 60-74%
HeynosnersopurensHo: torossiit pedtunr 0-59%
6.3. Ilaciopt poHIa OLIEHOYHBIX CPEACTB
Ne KM

Komnerennun PesynbraTsl 00yueHust

12]314(5]6
[1K-2 3HAEeT: METO/bI pacyeTa KPUTHUYECKHUX YaCTOT POTOPOB + +
K2 'YMeeT: BBIMOIHATH pacyeT YCTaHOBUBIIMXCS BHIHYKICHHBIX KOJIEOaHUH pOTOPOB N n

AHAINTUYECKU U YNCIICHHO
K2 lMeeT nmpakTH4eCKHUi ONbIT: MpuMeHeHus naketa Ansys Workbench B yactu N n
pacyera KpUTHYECKUX YacTOT M MOCTPOCHUs Auarpammbl Kammbernna

[1K-3 3HAET: OCHOBHBIE TUIIBI BUOPOUCTIBITAHUI H [




K-3 'YMeeT: SKCIIEpUMEHTAIbHBIM ITyTEeM OIPEEIIATh COOCTBEHHBIE YAaCTOTHI U ARNARE
($hOpMBI KOHCTPYKITHIA
[K-3 MMeeT npakTUYeCKU OTBIT: BUOPOUCTIBITAHUM KOHCTPYKIUI NpU L
CHHYCOUJAJILHOM, CIYyYaifiHOM U yIapHOM BO30YX/I€HUH
Tunossle KOHTPOJIBHBIC 3aaHUs 110 KAXKAOMY MEPOIIPHUATHIO HAXOAATCS B
IMPUIIOKCHUAX.

7. YueOHO-MeToAMYeCKOEe 1 HH(OPMAIIMOHHOE OOecriedeHue TUCIMIITIMHBI

IleuaTHasi y4eOHO-MeTOAMYECKAS TOKYMEHTAIUS
@) OCHOBHAs Tumepamypa:

1. IlanoBko, . I. OCHOBBI IPUKJIATHON TEOPUH KOJIeOaHUM U yaapa. - 4-¢
u3., nepepad. u qo. - JI.: [Toourexauka, 1990. - 272 c. wi.

2. babaxkos, H. A. Teopus aBromaruueckoro ynpasienus Y. 1 Teopus
JMHENHBIX CUCTEM aBTOMATHYECKOTO yIIpaBiieHUs Yuel. 17151 By30B 110
crien." ABromaTtuka u TeaeMmexanuka': B 2-x 4. Ilox pea. A. A. BopoHoBga. - 2-¢ u3f.,
nepepald. u xom. - M.: Beicias mikona, 1986. - 367 c. ui.

3. bunepman, B. JI. Teopust mexanndeckux Koneoanuii TexcT YdueOHUK
JUISl By30B IT0 cnell." JIuHaMuKa ¥ IpOoYyHOCTh MamuH'". - M.: Beicmas mkomna, 1980.
- 408 c. un.

4.  Andyros, H. A. YcToliunBOCTh IBUKEHUS U paBHOBECUA Yuel. s
BY30B I10 HAMPaBJIEHUIO MOJTOT. JUIIJIOMUP. CIICIIUATUCTOB B 00JI. MAIIMHOCTPOCHHUS
u cuctem ymp. H. A. Andytos, K. C. Konecnukos; Ilox pen. K. C. Konecnukosa. -
2-e u3n., crep. - M.: M3narensctBo MI'TY um. H. 3. baymana, 2003. - 252,[1] c.

5. Mepkun, /. P. BBenenue B TeOpHi0 yCTOMYMBOCTH JBIKCHHS Y4eO.
nocobue 1. P. MepkuH. - 4-e uzn., crep. - CII0. u ap.: Jlans, 2003. - 304 c.

6. Koctiwok, A. I. JIlunamuka u mpoYHOCTh TypOOMamiuH Y4eb. Jj1s By30B
1o crenraibHOCTH "I'a30TypOuH., mapoTypOuH. yctaHOBKU U aBurarenu” A. I
KocrTiok. - 2-e uzn., mepepab. u non. - M.: Uznarenscteo MOU, 2000. - 478,[1] c.
WII.

0) OononHumenbHas Iumepamypa:

1. Wnbun, M. M. Teopust xonebanuii Yue0. AJ1s1 By30B 110 HAPABJICHUIO
MOJITOT. TUTIJIOMUDP. CHEIMATUCTOB B 00JI. MAIIMHOCTPOCHUS U TPUOOPOCTPOCHUSI
M. U. Unwun, K. C. Konecuuxkos, FO. C. Caparos; I[lox pen. K. C. Konecuukona;
®enep. neneBas nporpamma "l'oc. moaAep:KKa UHTETPALIMK BBICIL. 00pa30BaHUs U
dbynnam. Hayku'"; @eznep. uenenas nporpamma "lToc. nmoaaepxka HHTETpalMy BHICII.
oOpazoBanus u QpyHaam. Hayku'". - 2-e u3l., crep. - M.: U3nareascteo MI'TY um.
H. 3. baymana, 2003. - 271 c. un.

2. Ceerunxkuii, B. A. 3agaun u nmpuMeps 1o Teopuu konedanuit Y. 1
VYueb. mocobue mis Bry3oB. - M.: M3garensctBo MI'TY, 1994. - 307 c. un.

3. Ceemmnkuit, B. A. 3amaun u npumeps 1o Teopuu Koiedbanmii Y. 2
VY4eb. nocodue s BTy30B. - M.: U3narensctBo MI'TY um. H. O. baymana, 1998. -
262,[1] c. um.

4. Ilanogko, f. I'. YcToituuBOCTh U KoJieOaHus ynpyrux cuctem: CoBpem.
KOHIIETIIUH, TapaJIOKChl U OMIMOKU. - 3-€ u3j., nepepad. - M.: Hayka, 1979. - 384 c.
WIlL.

6) ome4yecneeHHble U 3apy6€9fCHbl€ IHCYPHAIIbL NO ducuunﬂuHe, umeruuecs 6 oubnuomexe:




He npenycMoTpenbt

2) MemoouuecKkue YKazaHus 01 Cmyo0eHmos no 0C80EHUI0 OUCYUNTUHDL.
1. Anamuruueckas JMHAMHUKA U Teopus KoiiebaHui: yueOHoe mocodue /
B.A. Pomanog, I1.A. Tapanenko. — Uensounck: M3narensckuii nentp FOYpl'Y,
2019. - 177 c.

U3 HUX: Y4eOHO-Memoouyeckoe obecneyerue camocmosamenbHol pabomsl CmyoeHma:
1. AHanmuTHYecKas IMHAMUKa U Teopusl KojebaHuii: yuebHoe mocooue /
B.A. Pomanos, I1.A. Tapanenko. — Uensaounck: M3narensckuii nentp HOYpl'Y,
2019. - 177 c.

JJIeKTPOHHAsAA Y4e0OHO-MeTOANYeCKAs JOKYMEHTAIlUs

Her
[Tepedyens nCMOIB3yEMOro MPOTPAMMHOTO 0OECTICUCHHUS:

p—

. PTC-MathCAD(6eccpouno)

2. Dassault Systemes-SolidWorks Education Edition 500 CAMPUS(6eccpouno)

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

[lepedeHs ucnonb3yemMbix MpodeccuoHaIbHbIX 0a3 JaHHBIX U HHGOPMAITMOHHBIX
CIIPABOYHBIX CUCTEM:

Her

8. MaTepI/IaJIbHO-TeXHI/I‘lECKOC o0ecrneyeHue AUCHUII/INHBI

OcHoBHOE 000pyIOBaHKE, CTCH IbI, MAKEThI, KOMITBIOTEPHAS] TEXHHKA,

. No
Bun 3anstuit Ay [IpelyCTaHOBICHHOE IPOrpaMMHOE 00ecIeUeHHEe, UCIIOIb3yeMOoe st
YA Pa3IMYHBIX BUJIOB 3aHITHI
336
DK3aMeH [IpoekTop, sKpan

2

Komnbrorepnsiii kiacc — 12 mt. Kommsiotepsr Intel Pentium Core 15, 8 I'6
03V, 512 M6 HDD, monutop Acer 20", knaBuaTypa, MblIlib,
npexycranoBieHHoe ymneH3nonHoe [10 Solidworks, Ansys, MathCAD

[Ipaktnueckue 334
3aHATHUS U CEMUHAPHI|(2)

336
2)

Jlekunn [IpoekTop, sKpaH.




