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1. llesu u 3212494 AU CIUILIHHBI

Pa3BuTHE y CTYIEHTOB NMPEJACTABICHHS O MECTE U POJIM AHAJIUTUYECKON TMHAMUKHU U
TEOpUH KOJICOAHUH TIPU MOCTPOSHUHU U aHATN3€ OCHOBHBIX (DU3UYECKUX MOJIEICH U pr
UCCIIEOBAaHUY PABHOBECHS U JIBIXKCHUSI MexaHu4Yeckux cucteM. [IpuobpereHue onbita
TBOPUYECKOU pabOTHI 1O BHIOOPY aJI€KBATHBIX PACUETHBIX CXEM Pa3HOOOPa3HBIX 0OHEKTOB
COBPEMEHHOW TEXHUKHU U MHTEpIpEeTaluu uX noseaenus. DopMupoBaHue yMeHUs
KOMIUIEKCHO pPeIllaTh MHXEHEPHbIC 3a1a4i O JMHAMUKE U POYHOCTH
MaITUHOCTPOUTEIBHBIX KOHCTPYKIIUN U U3JICTUN MyTeM IMOCTPOCHHS PACUCTHON CXEMBI,
3anucu TudPepeHnanbHbIX YpaBHEHUN JBUKEHUS, BbIOOpa METOIa peleHus,
MOCJEAYIOUIEr0 aHajin3a pe3yabTaTOB pacyeTa, OLEHKU NIPOYHOCTU KOHCTPYKIUHU U
BBIPA0OTKHU MPAKTUUECKUX peKoMeHaaui. JlocTuKeHne ITUX 1eJIei TT03BOJIUT
BBIITYCKHUKY OILIEHUBATH MPOYHOCTh MAITMHOCTPOUTEIbHBIX KOHCTPYKIIUN TTPU
BUOPAITMOHHBIX BO3ICUCTBUSIX.

Kparkoe cogepxxanue IuCHUILIIMHBI

Konebanus HenmHelHbIX cucteM. J[MHaMudeckas cucteMa u ee (pazoBblil mopTpet. Bextop
cocTosiHUA, (Pa30BOE MPOCTPAHCTBO, (Da30BBIC TPACKTOPUHU U UX CBOMCTBA. HenmuuelHble
cucremsl. [Ipumepsl. XapakTeprCTUKU BOCCTAHABIMBAOIINX CHII: CHMMETPUYHBIC —
HECHMMETPUYHBIC, )KeCTKHE — Msrkue. CBOOOIHbBIE KOJIeOaH!s HETMHEHHON
KOHCEpPBAaTUBHOU cuCTEeMbI. OCOOCHHOCTH CBOOOMHBIX KOJICOAHU HETUHEHHON CHCTEMBI.
Merton rapmonudeckoro 6ananca. CkenetHast kpusasi. @opma KoneOaHUN HETUHEUHOM
CUCTEMBI C OJIHOM CTENEHBIO0 CBOOOIbI. CBOOOAHBIE KOJIEOAHUSI HETMHEIHOM CUCTEMBI.
Cnoco6 npsmoii TuHeapu3aluuy pu CUMMETPUYHON U HECUMMETPUYHOM
XapaKTEePUCTHUKAX BOCCTAHABIMUBAIOIIEH CUIIbI. BBIHYXI€HHBIE KOJIeOaHUs HEIMHEHHOMN
CUCTEMBI NPU TAPMOHUYECKOM BO30Yy>KIeHuU. MeTon rapMmoHnyeckoro 0ananca. Metoa
MEUIEHHO MEHSAIOUIUXCS aMIUIUTY. JHEPreTUUECKas OLICHKA JOCTUKUMBIX aMILTUTY.
CyOrapmoHuueckue KojaebaHusi B HEMMHEHHBIX cucTeMax. OCOOEHHOCTH BBIHYKIEHHBIX
KoJieOaHuil HeMMHEeWHBIX cucTeM. KonebaHus crepkHE# ¢ pacnpeneneHHO MacCo.
Konebanus crepxxHelt ¢ pactpenesieHHoN Maccoil. CBOOOIHBIC MPOIOIBHBIC KOJIeOaHUs
MIPU3MaTUYECKUX CTEP)KHEN. BbIBOA ypaBHEHUH NBUKEHUs. | paHUYHBIE YCIOBHSL.
Omnpenenenne cOOCTBEHHBIX YacTOT U (hopm Konebanmii. KpyTriibHbIEe KoJleOaHUs BaOB
KPYTJIOTO TIOTIEpEYHOTO ceueHwus. [lomepeunnie koaeOaHuss IpU3MaTHICCKUX CTEPKHEH.
I'pannunblie ycnoBus. OnpeneneHue cOOCTBEHHbBIX 4acToT U (hopM. PacueT monepedynsix
KoJie0aHuil 0AJIOK ¢ HECKOJIBKUMU ydacTKaMu. BiusiHue npoaoiabHbIX CUIl, TONEPEYHOTO
CABUTAa U UHEPLIUU OCEBOTO ABMKECHUS DJIEMEHTOB OAJIKM Ha €€ MonepeyHble KoaeOaHusl.
N3rubHo-npoaoapHbIe U U3THOHO-KPYTUIIBLHBIE KOJIE0aHUsI TIOCKO-ITPOCTPAHCTBEHHBIX
pam. YpaBHeHus GopM kosiebaHui. [ eoMeTpuieckre U CUIOBBIE YCIOBUSI COMIPSIAKEHUSI.
BoinyxieHHbIe U3rnOHBIE KOJIeOaHUs cTep kHEH. MeTos pa3iokKeHHs 0 COOCTBEHHBIM
dopmam. CBoiicTBa BBIHYKJICHHBIX KosieOanuii. OrpeienieHrue nepeMenieHuil u
HanpspKeHuid. MeToj; HemocpeAcTBEHHOTO penieHusi. CBOOOIHbBIE U BBIHYK/ICHHbBIC
KoJIeOaHMs CTEp>KHEN MTPU HAIMYWHU BA3KOTO TpeHust. Ciydail THCTEPE3UCHOTO TPEHUS.
I'unote3a E.C. Copokuna. CriocoObI OBBIMICHUS TEMITPUPYIONTUX CBOMCTB CTEPKHEBBIX
cuctem. Konebanwsi, BeI3bIBa€MbIC MTOJIBIXKHON HArpy3koil. Pacpoctpanenue BOH
npoosibHOM nedopmaruu. Cirydyail BHE3aIHOTO MPUIIOKEHUS CUilbl. [[puOnkeHHbIe U
YHUCJICHHBIE METO/IbI pacueTa Kosiebanuii crep:xkaeil. Metoasl Panes n Putua. Beibop
6asucHbIix pyukiui. [IpuBenenne macc. MeTo il TMHAMUYECKUX TOJATIIMBOCTEN U
JTUHAMHYECKHX KECTKOCTEH. PacueT COOCTBEHHBIX U BBIHYXECHHBIX KOJICOaHUH.



Konebanus niacTuH 1 0007104eK YpaBHEHUS JBUKCHHUS TJIACTHHBI TIOCTOSTHHON TOJIIUHBI.
Kpyrnas rutactuHa mocTossHHOHN TouHbL. @OopMbl KoteOaHui KpyTibIX 1acThH. Pacder
cOoOCTBEHHBIX YacTOT U (popm KosneOanuii. beryriyre BoaHbI B KPYIVIBIX TUIACTHHAX.
Kputnueckue 4acToThl BpalleHHs TUCKOB MAPOBBIX U Ta30BBIX TypOUH. Pe3oHaHCHBIE
nuarpammbl. Konebanus o6omouek. Cirydan MCTIONB30BaHUS TEOPUH 000JI0ueK 0e3
PaACTSHKCHHS CPEIUMHHON MOBEPXHOCTH M O€3MOMEHTHOM TEOPHUH.

2. Komnerenuuu odyuyamwerocsi, opmMupyembie B pe3yJibTaTe 0CBOCHUS

JTUCIUILITHHBI

[TnarupyeMble pe3yabTaThl OCBOCHUS
OIT BO (xomnieTeHIInn)

[Inmanupyemsble pe3yiabTaThl
00y4eHUs 10 TUCIHUIIINHE

I1K-1 Crioco6en paboTaTh B pa3lIUYHBIX OTPACIISIX
HNPOMBIIIJICHHOCTH M MOXKET BBITTOJIHSTH PaCUeTHO-
HKCIIEPUMEHTAIbHbIE Pa0OThI B 00JIACTH
NPUKITaJHON MEXaHUKHU C UCTIOIb30BAHHEM
COBPEMEHHBIX BBIYMCIUTEIHHBIX METOJIOB,
BBICOKOTIPOM3BOANTEIBHBIX BBIYACIUTEIBHBIX
CHCTEM M HayKOEMKHX KOMITBIOTEPHBIX TEXHOJIOTHI

3HaeT: METO/bl pacueTa COOCTBEHHBIX U
BBIHYK/ICHHBIX KOJI€OaHUN CUCTEM C
pacIpeneIeHHON MacCou

YMeeT: pemarh 3a1a4u 00 onpeaeieHuu
COOCTBEHHBIX 4acTOT U GopM KoneOaHui
MEXaHUYECKHX CHCTEM C PACHPEEICHHON MAaCcCOM
lMeeT mpakTUYeCKHUH ONbIT: MPUMEHEHHs ITaKkeTa
Ansys Workbench st pacdera coOCTBEHHBIX U
BBIHY’KJICHHBIX KOJIEOaHUI CUCTEM C
[pacnpeiesIeHHOM Maccoun

ITK-2 CrniocoGeH periats npodeccuoHanbHbIE
3aJja9¥ Ha OCHOBE MPEJCTABICHHUIA O TIPoIeccax
SIBIICHUSX, TPOUCXOSIINX B IPUPOJIE, & TAKIKE
MTOHUMAHUS O BO3MOXKHOCTSIX COBPEMEHHBIX
HAYYHBIX METOJIOB MO3HAHUS TIPUPOIBI

3HaeT: METO/IbI pacueTa COOCTBCHHBIX U
BBIHYK/ICHHBIX KOJICOaHUN HEIMHEWHBIX CUCTEM C
OITHOH CTENEeHbI0 CBOOOIBI

YMeeT: BBINOJIHATh YACIEHHOE UHTETPUPOBaAHUE
YPaBHEHUM JBUKCHUS HEJTMHEWMHBIX CUCTEM C OTHOU
CTETEHbIO CBOOOIBI

lMeeT MpakTUYECKU ONBIT: IPUMEHEHHUS ITAKETa
Mathcad nst pacuera COOCTBEHHBIX U
BBIHYKJICHHBIX KOJICOaHUN CUCTEM C

pacrnpeeIeHHOW Maccoi

3. Mecro nucuuninubl B ctpykrype OII BO

[TepeueHs MpeANISCTBYOIIUX TUCIUTUIHH,
BUJIOB paboT y4eOHOTO MmiaHa

[TepeyeHp MOCICTYIONINX AUCITATLINH,
BUJIOB paboT

[IpoekTHas nesATeIbHOCTD,

Teopus konebanwmid,

CrpoutenbHasi MEXaHHKa 000JI0YEK,

[{ndhpoBoe MoeTMPOBAHNUE JUHAMHUKH MAITUH
MEXaHHU3MOB,

AHaJIN3 MEXaHUYECKON CUCTEMBI TBEPABIX TE,
DKCHepUMEHTaIbHAs MEXAHHKA,

CrpouTtenbHas MEXaHHUKA TUIACTHH,
AHanuTH4YecKas TMHaMHUKa

JlMHaMuKa MallvH,

[{1dpoBbie METOIBI aHANIN3A JUHAMUKI
KOHCTPYKIIH,

BuGpomeTrpust 1 BUOPOAMArHOCTHKA

Tpe6OBaHI/ISI K «BXOJHBIM)» 3HAHUSAM, YMCHHAM, HABbIKaM CTYJCHTA, HGO6XOI[I/IMBIM
ITpHU OCBOCHHUU ﬂaHHOﬁ JUCHUITIINHBI 1 HpI/IO6peT€HHBIM B PE3YJIbTAaTC OCBOCHUA

MPEAMIECTBYONTUX JUCITUTIIINH:

Hucuunimza

TpeboBanus

CrpoutenbHas MEXaHHKa 000JI0YeK

3HAET: BO3MOXKHOCTHU COBPCMCHHBIX YHCJICHHBIX




METOJIOB peIleHus 3a7a4 00 000JI0YKaX, OCHOBHBIE
TUTIOTE3bI TEXHUYECKON TEOpUH 000I0YeK YMEeT:
BBIOMpATh METO/IBI ¥ TIPUEMbI MOJICTTUPOBAHUS,
obecnieunBaronye 3PGEeKTUBHOCTh U aJICKBATHOCTh
[pAcCUeTHBIX MOJIeIIel, 3aIIChIBAaTh U PEIlaTh
OTIpe/IeIISAIONINE YPAaBHEHHS, ONTUCHIBAIOIIINE
HATPSHKEHHO-AePOPMUPOBAHHOE COCTOSTHUE
o6onodyexk MeeT nmpakTUUeCKUi OMBIT: TPUMEHEHHUS
COOTBETCTBYIOIUX YUCICHHBIX METOOB IS
oTpezieNieHus] HaNpsKeHHO-1e(POPMUPOBAHHOTO
COCTOSTHUSI 000JIOYEUHBIX KOHCTPYKIIUN, TIOTYYSHUS
QHAIMTUYECKUX M YUCJICHHBIX (C MCITIO0JIb30BaHUEM
CAE-nporpaMm) OII€eHOK HAIPSKEHHOTO COCTOSTHUS
B 3a1a4ax 00 000I04YKax

[{udpoBoe MogenupoBaHNEe TMHAMHUKH MAIIWH U
MEXaHU3MOB

3HaeT: TEOPETHUECKHAE OCHOBBI 1 METOJIBI
U(PPOBOTO MOJIEIUPOBAHUSI, COBPEMEHHBIE TAKEThI
1D u 3D udpoBoro MoaenpoBaHus TUHAMUKH
cOOpOK U3 aOCOIOTHO TBEPABIX T€T YMeEeT:
pa3zpabareiBaTh HUGPOBLIE BUPTYaJbHbIE MOJEIH
UCCIIETyeMbIX MEXaHUYECKUX CUCTEM,
YYUTHIBAIOIINX 0COOCHHOCTH WX KOHCTPYKIIUH,
OTIpeIeNIATh KWHEMaTHUECKIEe U TUHAMUYECKHe
napaMeTpbl KOHCTPYKITUH (TIepeMeTeH s, CKOPOCTH
U YCKOpEHUs Touek) MiMeeT npakTHUeCKUi OIBIT:
[paboTHI ¢ MaKeTaMH MHOTOTEIBHOM TUHAMUKA
(MultiBody Dynamics) as1st ungpoBoro
KOMIIBIOTEPHOTO MOJIEIMPOBAHMS JTHHAMUYIECKIX
CHCTEM, KHHEMaTHYECKOTO U JJUHAMHUYECKOTO
aHaJIM3a CUCTEM TBEPJIBIX Tell

Teopus konebanuii

3HaeT: OCHOBHbIE MOHATHUS, PU3NYECKHIE OCHOBHI U
METOZBl MATEMAaTHYECKOTO aHAIN3a JUHAMUYECKOTO
MOBE/ICHUSI MEXaHUYECKUX CUCTEM, 0a30BbIE
(dyHIaMeHTalIbHbIE, €CTECTBEHHOHAYYHbIE
MOJIOKEHUSI TEOPUH KOJIeOaHUl YMEET: CTaBUTh U
pemarhb 3a7a4u O JIBUKEHUU U PaBHOBECHH
MaTepualbHbIX 00BEKTOB, KOHCTPYKIUI U
COOPY>KEHMH, BBIIIOJIHATH PacyeT COOCTBEHHBIX
4acTOT U COOCTBEHHBIX (hOPM MaJbIX KoJIeOaHH
TTMHENHBIX KOHCEPBATUBHBIX CUCTEM C KOHEUHBIM
YHCIIOM cTerneHel cBo0ob! MiMeeT npakTudyeckuit
OIBIT: aHAJIN3A PE3YIBTATOB PEIICHNUS 3aa4
TMHAMHYECKOTO MOBEACHHSI MEXaHUYECKUX CUCTEM
C KOHEYHBIM YHUCIIOM CTeTeHell cBOOOIbI,
(GOpMyITUPOBKH BHIBOAOB U O()OPMIICHHSI OTYETOB O
BBITIOJIHEHHBIX HCCIIEJOBAHUSX, BBIIIOIHITH PACYET
YCTAHOBUBILIUXCS KOJICOAHMI JIMHEHMHBIX
KOHCEPBAaTUBHBIX CUCTEM C KOHEUYHBIM YHCIIOM
cTerneHel cBOOOIbI

AHaMTHUYeCKas JAWMHaMHKa

3Haer: 6a30BbIC (DyHIAMEHTATBHBIE,
€CTECTBEHHOHAYYHbIE MTOJIOKEHHS AHATUTUYECKON
TUHAMUKY ¥ TEOpUU KOJIeOaHU, OCHOBHBIC
MOHATUSA, (PU3UUECKHE OCHOBBI U METO/IbI
MaTEMaTU4ECKOIO aHAJIN3a JTUHAMUYECKOTO
MOBEACHUS MEXAHUUECKUX CUCTEM, OCHOBHBIE
MOHSTHUSL TCOPUU MAJTBIX KOJIEOAHUN JTMHEHHBIX

CHCTEM C KOHEUHBLIM YHCJIOM CTEIICHEH CBO60,Z[BI




YMeeT: KiIacCuPUIMPOBATh MEXaHUIECKYIO CUCTEMY
HA OCHOBAaHUH BBISBIICHUS HAJIO)KEHHBIX CBSI3EH U
3aNMCH UX YPAaBHEHUM; ONIPEAEIIATh YUCIIO CTENECHEN
cBOOO/IbI MEXaHUYECKOM CHCTEMBI; 3aIUChIBATh
YpaBHEHUS JBUKCHUS;, COCTABIISITh U PEIIATh
XapaKTepUCTUYECKOE YPaBHEHHE; YCTaHABINBATh
XapakTep JBIKEHUS MEXaHHUECKON CHCTEMBI
(koebaTenbHbIN WM HeKOJIeOaTeTbHBIN), CTABUTh U
periarh 3a7a4u O ABMKCHUU U PAaBHOBECUU
MaTepualbHBIX 00BEKTOB, KOHCTPYKIUI U
COOPY’KEHUH, BBIMTOJHATH PACYET COOCTBEHHBIX
JACTOT U COOCTBEHHBIX (DOPM MaJIBIX KOJIeOaHMIA
TMHEWHBIX KOHCEPBAaTUBHBIX CHCTEM C KOHEYHBIM
YUCJIOM CTETIeHel cBO0O bl MIMeeT mpakTuieCcKuid
OTIBIT: 3aMTUCH JU(PepeHINaTbHBIX YpaBHEHUN
NBIDKEHUS B IPsIMOH hopme, 0OpaTHOit hopme, ¢
MMOMOIIIBIO0 YpaBHEHUH Jlarpanka BTOporo pona,
aHaJIM3a pe3yJbTaToOB pelIeHHs 3a/1a4
TUHAMHYECKOTO MMOBEACHHS MEXaHMUECKIX CUCTEM
C KOHEYHBIM YHCJIOM CTeTeHel CBOOOIbI,
(bOpMYyITHPOBKU BEIBOJOB U OPOPMIICHHUSI OTYETOB O
BBIMIOJTHEHHBIX UCCIIEIOBAHUSX, pacueTa
YCTAaHOBUBILIUXCS U HEYCTAHOBUBIIHUXCS KOJICOaAHMIA
TMHEMHBIX KOHCEPBAaTUBHBIX CUCTEM C KOHEUHBIM
YHUCIIOM CTETIeHEH CBOOOIBI

[IpoekTHas EeATENBHOCTD

3HaeT: OCHOBHbIE TEH/ICHIINH B 00€CTIeYeHUN
MPOYHOCTH KOHCTPYKLHUHN 3a CUET IPUMEHEHUs
COBPEMEHHBIX MaTepHaJloB U COBEPIICHCTBOBAHUS
METO/IOB PACU€THOIO U 3KCIIEPUMEHTAIBHOTO
000CHOBaHMS IPOYHOCTHU, HAZISKHOCTH U
0€30MMacHOCTH, OCHOBBI YHCIEHHBIX METO/IOB
pEIIeHNs 3a1a4 CTaTUKU U JUHAMUKHU
nedopMupyemMoro Tena YMeeT: onpenensaTh NepedHu
NpeAeTbHBIX COCTOSIHUHM, TPEOYIOLINX pacueTHOIO
aHaJM3a, BHIOMPATh U IPUMEHSITh COOTBETCTBYIOIINE
pacyeTHbIe METOJIbI U KPUTEPUU OOOCHOBAHUS
MPOYHOCTH, HAJIS)KHOCTU U 0€30IaCHOCTH,
BHIOMpATh YMCICHHbIE METO/IBI [T pacyera
HapPsYKEHHO-Ae(OPMUPOBAHHOTO COCTOSTHUS
KOHCTPYKLMH pa3ianyuHbIX TUIOB MMeeT
MPAKTUYECKHUM OMBIT: aHAIN3a Pe3yIbTaTOB
pacyeToB ¢ TOYKHU 3PEHMSI BO3MOXKHOTO ITOBBIILICHUS
MIPOYHOCTH M O€30IIaCHOCTH 3a CUET MPUMEHEHHUS
HOBBIX MAaTEPUAJIOB U KOHCTPYKTUBHBIX PELICHUH,
[peIIeHUs TPOEKTHBIX 3a]1au, KaCaIOLIUXCs
[IPOYHOCTH TUIIOBBIX KOHCTPYKIIUH C
MCII0JIb30BaHUEM YUCIIEHHBIX METO/OB,
MCII0JIb30BaHMsI HOPMAaTUBHOW JOKYMEHTALUH [Tt
MHTEPIIPETAllMK PE3YIbTaTOB PAaCUETOB

AHaIN3 MEXaHUYECKOM CHCTEMBI TBEPABIX TCJI

3SHaeT: TECOPECTHYCCKUE OCHOBBI U MCTO/IbI
KOMITBIOTCPHOT'O MOACIINPOBAHUS, KOMIIBIOTCPHBIC
CHUCTCMbI MOACITIUPOBAHNUA JTUHAMUKN MCXaHU3MOB
13 a0COIIFOTHO TBCPABIX TCJI YMmeer: pa3pa6aTHBaTL
BUPTYAJIbHBIC MOJCIIN UCCIICAYCMbBIX MCXaHNYCCKHUX
CHUCTCM, YUUTBIBAIOIIUX 0COOCHHOCTH HX

KOHCTPYKIHWH, BBITIOJIHATH KHHEMaTHYEeCKUH 1




IMHAMUYECKUN aHAJIN3 MEXaHUYECKOM CUCTEMBI
HMeeT nmpakTUYeCKuil OMbBIT: pabOTHI ¢ TAKeTaMHU
MHoroTenbHON quHaMuku (MultiBody Dynamics)
17151 KOMITBIOTEPHOTO MOJIETTUPOBAHUS
TMHAMUYECKUX CHUCTEM, COCTOSIIINX U3 TBEPJIbIX
TeJ, KHHEMaTHYeCKOT0 ¥ IMHAMUYECKOTO aHaIn3a
MEXaHUYECKUX CUCTEM

BKCHepI/IMeHTaHBHaH MEXaHHUKa

3HaeT: yCTPOICTBO COBPEMEHHOTO 000PYI0BAHUS
IUISI KCCIIeTOBaHMsI HallpsDKEeHUH, nedopmanui,
nepeMeleHI, yCUIIni 1 KoJieOaHui,
TEOPETHYECKHNE OCHOBBI METOZIOB
DKCIIEPUMEHTAJIBHOTO OIPEAEICHUS HAIPSKCHU,
nedopmaruii, mepeMeneHnii, yCUIHi 1 KoeOaHmit
YMmeeT: onpenensiTh 6a30Bble KOJHMUECTBEHHbIE
3HaYeHMs JedopMaluii U HalpsKEHUH B «perepHBIX
(KOHTPOJIBHBIX )» TOUKAX KOHCTPYKLIUH JUIS
MOCJIENYIOIIEN TPOBEPKU TOYHOCTH BBIOIHAEMBIX
PACUETHBIX MCCIICJOBAaHUN , BBIIIOIHATD OLICHKY
HaNpsHKEHHO-AepOPMUPOBAHHOTO COCTOSTHHUS,
Harpy>keHHOCTH U IPOYHOCTHU J1e(hopMUpyEeMbIX
2JIEMEHTOB MAIIMH U KOHCTPYKIHMI OT AEMCTBUSA
MEXaHUYECKUX, TEIUVIOBBIX U APYTUX HArpy30K
MMmeeT npakTU4eCcKuil ONbIT: 00pabOTKH U aHAIN3a
PE3YJIBTATOB, MTOJIyYEeHHBIX YKCIIEPUMEHTAIbHBIMU
METOAAMH , PEeIIeHUs 3a7a4 OLEHKHU AedopMariuii,
nepeMeIeHu, TeMIpepaTyp 1 KonebaHui

CTpOI/ITGJ'II)HaSI MEXaHHKa IIJIaCTHH

3HaeT: BO3MOXKHOCTH COBPEMEHHBIX UYNCIEHHBIX
METOJIOB PEIICHHMS 3a7a4 O IJIACTUHAX, OCHOBHBIE
CUIIOTE3bl TEXHUYECKOM TEOPUU TUIACTHH YMEET:
BBIOMPATH METOJIBI M IIPUEMBbI MOJICTTUPOBAHHS,
obecrneunBaroye 3pGHEeKTUBHOCTh U aJIEKBAaTHOCTh
[pacYeTHBIX MOJIEJICH, 3aITUCHIBATh U PEIIATh
ONpEeEAIONINEe YPABHEHUS, ONIMCHIBAIOIINE
HaIPsHKEHHO-€(DOPMUPOBAHHOE COCTOSTHHE
macTUH MmeeT npakTU4ecKuil OnbIT: IPUMEHEHUS
COOTBETCTBYIOIIUX YHCIICHHBIX METOAOB JIJIS
oTmpeeNieHUs] HapsKeHHO-1e(POPMUPOBAHHOTO
COCTOSIHHSI KOHCTPYKIIUW U3 IJIACTHH, TTOMyYCHHS
QHAJTUTUYECKUX U YHCIICHHBIX (C UCIIOJIb30BAaHUEM
CAE-nporpaMMm) OII€HOK HaNPsDKEHHOTO COCTOSTHHS

B 3a/Ja4ax O IJIaCTHUHax

4. O0béM 1 BUABI YUeOHOI1 padoThI

OO6uast TpyA0€MKOCTh JUCHUILUIUHBI cOCTaBIseT 4 3.€., 144 4., 74,5 4. KOHTaKTHOU

paboThl
Pacrnipenenenue o cemectpam
o Bcero B Hacax
Bun yuebHo# paboTh
4acoB Homep cemectpa
7

OO6m1ast Tpy10EMKOCTb AUCHUTUINHBI 144 144
Ayoumopnvie 3auamusi: 64 64




Jlexuuu (JI) 16 16
[IpakTuyeckue 3aHATUS, CEMUHAPHI U (UJIH) APYTHE BUIBI
aynuTopHbIX 3aHsaTHi (I13) 32 32
Jlabopatopusie pabotsl (JIP) 16 16
Camocmosmenvuas paboma (CPC) 69,5 69,5
IlonroToBka K dK3aMeHY 30 30
Brinonnenne KypcoBoit paboTbl 39,5 39.5
KoHcynpranyuy u npoMeKyTo4Hast aTTeCTalus 10,5 10,5
Bux konTposs (3adet, qud.3a4ueT, IK3aMeH ) - JK3aMeH

5. Conep:kaHue QMCUUIIMHBI

No

paszzuena

HaumenoBanue pa3aciioB JUCHUIIIINHBL

OO0beM ayIUTOPHBIX 3aHATHH 1O BHIaM B

gacax

Bcero JI 113 JIP

01

KoseOauus HEJTMHEWHBIX CUCTEM 14

4

4

02

12

03

6
Konebanus cTepkHel ¢ pactpeeieHHON Maccoit 44 8 24
Konebanusa miacTiH 1 000I04EK 6 2

4

0

5.1. JIleknun

No
ITeKIN

Ne
paznena

HaunmenoBanue unmn KpaTKOC COACPIKAHUC JICKIIMOHHOT'O 3aHATHA

Koi-
BO
4acoB

01

01

Jlnnamuueckast cucteMa u ee ¢a3oBblid opTpeT. BekTop cocTosiHus, pazoBoe
MPOCTPAHCTBO, (pa30BbIe TPACKTOPUH U UX CBOWCTBA. HennHelitHble cucTemsl.
[Tprmepsl. XapakTeprUCTUKH BOCCTAHABIHUBAIOIINX CUJI: CAMMETPUYHBIE —
HECUMMETPHYHBIE, KeCTKUE — Msarkue. CBOOOIHBIE KOJleOaH!s HETUHEIHON
KOHCEPBATHBHOU crcTeMbl. OCOOCHHOCTH CBOOOIHBIX KOJICOAHMI HETMHEHHON
CHUCTEMBI.

02

01

Meton rapmonnueckoro 6amanca. CkenetHas kpubast. @opma KoneOaHuit
HETMHEWHON CUCTEMBI C OMHON CTENEHBIO cBOOOALI. CBOOOIHBIE KOIEOAHUS
HETMHEWHOU cucTteMbl. Cioco0 MpsiMoii THHEapU3aluy IPU CUMMETPHUYHON U
HeCHMMeTquHOﬁ XapaKTepI/ICTI/IKaX BOCCTaHaBJ'II/IBaIOHIeI\/’I CHUJIBI. BI)IHY)K)IGHHBIC
KoNeOaHNs HETMHEWHON CUCTEMBI PU TAPMOHUYECKOM BO30YKIeHIH. MeTo
rapMOHHYECKOTO Oananca. MeTox MeUIEHHO MEHSFOIIUXCS aMITITUTY/T.
DHEepreTu4ecKasi OleHKa JOCTIKUMBIX aMIUTUTYI.

03

01

CyOrapMoHHueckue konebaHus B HeMUHEHBIX cucTeMax. OcoOeHHOCTH
BBIHYK/ICHHBIX KOJICOaHUI HETMHEHHBIX CUCTEM.

04

02

Konebanus cTepkHel ¢ pactpeesieHHoi Maccoii. CBOOOTHBIC TIPOIOJIEHEIC
KoJIeOaHUs MPU3MATUYECKUX cTepkHel. BoiBoa ypaBHeHMit nrxkenus. [ pannyHbie
ycnosus. Onpenenenne cOOCTBEHHBIX YacToT U GpopM konebanmii. KpyTusibHble
KoJIeOaHUS BaJIOB KPYIJIOTO MOMEPEYHOTO CEUCHUSI.

05

02

BriusiHue IpoJobHBIX CHUJI, TOTNIEPEYHOI0 CABUIAa U MHEPLIUU OCEBOTO JABHKEHHUS
HIIEMEHTOB OaJIKH Ha e€ mornepedHbie konedanus. U3rubHo-1po1oapHbIE U
M3rMOHO-KPYTHIIbHBIE KOJIEOAHNUs TNIOCKO-IPOCTPAHCTBEHHBIX PaM. YpaBHEHHS
¢dopm konebanmii. [ eomeTprueckre 1 CUIOBBIC YCIOBHUS COMPSDKEHMUS.

06

02

BbIHyX1eHHbIE N3THOHBIE KoeOaHus CTepKHEeH. MeToa pa3ioKeHus 1o
coOcTBeHHBIM (popmam. CBOMCTBA BBIHYKIEHHBIX KosebaHuil. OnpeneneHue
nepeMeIleHui u HarpsbkeHui. MeToa HenocpecTBeHHOro penieHus. CBoOo HbIe
1 BBIHY>KJIEHHBIE KOJIEOaHUs CTEpKHEN IPU HAJIM4YUU Bs3KOoro TpeHus. Ciyyaii
ructepesucHoro Tpenus. [unoresa E.C. Copokxuna. CriocoObl OBBITIICHUS

neMnupPYOUINX CBOMCTB CTEPKHEBBIX CUCTEM.




KoneGanus, BeI3pIBaeMbIE MOJIBUKHOM Harpy3koil. PactipocTpanenue BojiH
mpoaoibHOM aedopmanmu. Cirydail BHE3aITHOTO MPUIIOKESHHUS CHITHI.
[TpubnmxeHHbIE U YHCICHHBIE METO/IBI pacyeTa KojeOaHuii cTepkHeld. MeTobl

07 02 Poanest u Putnia. Ber6op 6a3ucubix Gynkiuii. [Ipusenenne macc. MeToss 2
TMHAMUYECKUX MOJATIIMBOCTEN U JMHAMHUYECKHX )KeCTKOCTer. Pacuer
COOCTBEHHBIX U BBIHYKJIEHHBIX KOJICOaHUH.
Konebanus miacTuH. YpaBHEHUs ABU)KEHUS TUIACTUHBI TOCTOSHHOM TOJIIIMHBI.

08 03 |Kpymias ruracTuHa MOCTOSIHHOM TONIIUHBI. DOpMBI KoJleOaHUH KPYTIIBIX MIIACTUH. | 2
PacueT cOOCTBEHHBIX 4acTOT M (pOpM KOJIeOaHUH.

5.2. llpakTHyecKkue 3aHATHS, CEMHUHAPDbI
Ne Ne Koa-
HaumeHoBaHue unu KpaTkoe cojiepyKaHue MPaKTUYECKOTO 3aHATHUS, CEMHHApa BO
3aHATUA[pa3IeNa)
4acoB

[TocTpoeHue XxapaKTepUCTUKHA BOCCTAHABIMBAIOLIEN CHUJIbI HETUHEWUHOW CUCTEMBI.

01 01 [[locTpoeHue CkeNEeTHOW KPUBOM HETMHEMHON CUCTEMBI METOJOM MPSIMOM 2
TMHEeapU3alyi.
BrIHyKIeHHBIE KOeOaHusI HEMMHEHHOM cucTeMbl. YUCIIEHHOE HHTETPUPOBAHUE

02 01 |ypaBHEHHMI NBUKEHUS HEJIMHEHHON CUCTEMBI C UCITOJIb30BAHUEM ITAKETA 2
MathCAD.

03 02 [Tonepeunblie KoneOaHUs MPU3MAaTHUECKUX CTEp>KHEH. [ paHIUHbIE YCIOBUS TIPH )
[IPOAOJIBHBIX KOJIEOAHUSIX CTEPHKHEH ¢ pacnpeeIeHHOM MacCoi.
[Tonepeuynsie konebaHus MPU3MATHIECKHUX cTepkHEH. OnpeneneHne COOCTBEHHBIX

04 02 [|gactot u popm. Pacuer monepeuHbIX KoyieOaHUN OaIOK C HECKOJIbKUMU 2
y4acTKaMH.

05 02 l“paHH:{HLIe YCIIOBHS ITPU U3THOHBIX KOJIEOAHUAX CTEPIKHEN C pacrpeieleHHON )
Maccoif.

06 02 AHaJIUTUYECKOE OIpe/ielieHne COOCTBEHHBIX 4acTOT U (OpM MPOIOJIbHBIX )
KoJ1e0aHMIi CTepKHEN C pacnpeieIeHHONW Maccoil.

07 02 UuncrieHHoe onpeieseHne COOCTBEHHBIX YacTOT U (pOpPM IMPOIOIbHBIX KoneOaHUH )
CTEPKHEH ¢ pacrpenesieHHON Maccoil ¢ ucnonb3oBanueM mnakera MathCAD.

08 02 qI/ICJIeHHS)C onpeeeHue CO?CTBCHHUBIX 9acTOT U (hOPM MIPOIOJIBHBIX KOJICOAHUI )
CTepKHEH ¢ pacnpeneneHHOM MacCoil METOJOM KOHEUHBIX SJIEMEHTOB.

09 02 YcioBue OPTOrOHATLHOCTH cvo6CTBeIEHLIX ($hopM Mpu U3THOHBIX KOJIEOAHUX )
CTEPYKHEN C pacpeeIEHHON Maccoil.

10 02 Pemenue 37111 O BBIHYKICHHBIX M3TUOHBIX KOJCOAHUSIX CTEPIKHEH ¢ )
pacnpeesIeHHON Maccoil MeTOJOM KOHEUHBIX aMITTUTY/I.

1 02 Pemenue 3a1aun 0 BBIHYKJCHHBIX U3THOHBIX KOJIEOAHUSIX CTEPIKHEH C )
pacrpeielIeHHOH Maccoil METOI0M Pa3JIoKeHHs 0 COOCTBEHHBIM (hopMaM.

12 02 |[Tomrepeunble KoJeOaAHUS CTEPIKHS C MPOIOJIBHONU CHUIIOM. 2

13 02 [IpuMeHeHne MeToa TMHAMUYECKUX MOJIaTIMBOCTEHN B pacuere COOCTBEHHBIX U )
BBIHYKJICHHBIX KOJICOAHUI CIIO)KHBIX CUCTEM.

14 02 CocTaBneHre reOMEeTPHUYECKUX U CHIIOBBIX YCIIOBUN CONPSKEHUS PU U3THOHO- )
[IPOAOJBHBIX U U3TMOHO-KPYTHIIbHBIX KOJIEOAHUSAX paM.

15 03  |M3ruOHble kosnebaHus KPyIJION MIIACTUHBI OCTOSTHHOW TOJILUHBL. 2
berymiue BogHbI B KpYIIIBIX IUIacTUHAX. KpuTHUeckue 4acToThl BpallleHHsI JUCKOB

16 03 |MAPOBBIX M ra3oBBIX Typ6uH. Pe3onancusie quarpammsl. Konebanust o6omoyex. 5
Crnyyau UCTIONb30BaHUS TEOPUHU 000JI0YEK O€3 pacTSKEHUS CPEIUHHON
[MOBEPXHOCTH U OE3MOMEHTHOI TEOPHUH.

5.3. JIaboparopHbie padoThI




No No Koun-
- 3 HanMmenoBaHue niam kpaTkoe cofiepskanue J1abopaTopHOi paboThl BO
3aHATHSA|pA3IeNa]
4acoB
01 01 CBoOoaHbIE 3aTyXaoIIre KojeOaHusl HETMHEWHOW CUCTEMBI C OJTHON CTENICHBIO )
CBOOOIBI
02 01 |BeiHyXaeHHBIC KOJIEOAHUS HETMHEWHON CUCTEMBI C OTHOW CTENEHbIO CBOOOIBI 2
03 02 CBobOoaHbIe KOeOaHus JIMHEHHON HEKOHCEPBAaTUBHOW CUCTEMBI C OHOM )
CTETNEeHbIO CBOOOIBI MTPH PA3IMUHBIX BUJAX TPEHHUS
04 02 BriHyX1eHHBIC KOJIeOaHUs TUHEHHON HEKOHCEPBAaTUBHON CUCTEMBI C OHOM )
CTETIeHbIO CBOOOBI. [locTpOoeHNE aMIITUTYTHO-4YaCTOTHON XapaKTEPUCTUKH
BriHyKIeHHBIE KOIeOaHUsI CUCTEMBI C IByMsI CTENEHsIMU CBOOObI. CBOHCTBO
05 02 |opTOroHasbHOCTH (POPMBI BHIHYX/IAIOILIETO BO3IEUCTBUS K COOCTBEHHOI popme 2
KOJIEOAHUIA.
06 02 DKCIIepUMEHTAIbHOE OHpe,E[eJ'IeHI/IevCO6CTBeHHLIX 4acToT U (hopM KomebaHui 5
CTEPIKHS C pacIpe/IeICHHON Maccoi
07 02 Co0cTBeHHbIE KOJIe0aHUs CTEPKHS C pacpeesIEHHON Maccoi MpH pa3Iu4HbIX )
BUaX TPEHHUS
08 02 ["amenue koe0aHUii CTEPIKHS C pacTpeIeICHHOW MacCcol Ha pe30HaHCe C )
[MOMOIIBIO AaHTUBHOpaTOpa
5.4. CamocrosiTesqibHasi padoTa CTyIeHTA
Beinonnenne CPC
Crnucoxk nureparypsl (C yKazaHUEM Kon-
[Monsun CPC pas3zernos, maB, CTpaHuil) / ccbuika Ha  [CeMecTp| BO
pecypc JacoB
OcHoBHas nuteparypa: [1], ctp. 50-55; [2],
ctp. 259-277; [3], cTp. 227-237; [5], cTp. 68-
85, [1], ctp. 55-81; [2], cTp. 317-322; [3],
ctp. 58-74, 202-207; [5], cTp. 86-96; [6],
ctp. 122-180, [1], cTp. 141-167; [3], cTp.
[ToaroroBka Kk sK3aMeHY 219-226; [5], cTp. 177-205, 214-225, 241- 7 30
251; [6], cTp. 283-340; [8], cTp. 98-109;
JIOTIOJIHUTENbHAs auTeparypa [1-4];
MeTonuueckue nocobus [ 1]; yuebHO-
METOJIMYECKUE MATEPHAIIBI B AJIEKTPOHHOM
Buze [1-3].
BrinonHeHne KypcoBoit paboThl [8], ctp. 110-136 7 39,5

6. @oH/1 OLIEHOYHBIX CPEICTB /ISl IPOBeIeHHsI TEKYIero KOHTPOJIsl YCIIeBaAeMOCTH,
MPOMEKYTOYHOI aTTecTaluu

KonTponb kauecTBa 0CBOCHUS 00pa30BaTEIBLHOM MPOrpaMMbl OCYIIECTBIISECTCS B
cootBercTBHH ¢ [Tonokennem o 6aNTbHO-PEUTUHTOBON CUCTEME OIICHUBAHUS PE3YIbTaTOB
y4eOHOM JESITEIIbHOCTH 00yJarOIIIXCS.

6.1. KouTpoabusie meponpusitusa (KM)

Haszeanue -
No | Ce- Bun Makc. THIBa-
KOHTpoJIbHOTO  (Bec [Topsimok HauuCIeHMs O6AIIOB
KM|mecTp| xoHTpoms MEDOMDHSTIS oan eTCs B
pomp A
1 7 Texymuii |Tect mo konebanmsim| 1 6 [[IpoBOIUTCS KOMIBIOTEPHOE PK3aMeH




KOHTPOJIb

HEITUHENHBIX CUCTEM

TeCTUpOBaHHE. MaKkcHUMalbHas OllEHKa
3a TeCT - 6 0aILIOB.

Texymui
KOHTPOJIb

TecT o xoyiebaHuIM
CHCTEM C
pacnpeneneHHon
Maccoit

[IpoBOAUTCS KOMIIBIOTEPHOE
TEeCTUpPOBaHNE. MaKkcUMalbHas OLIEHKA
3a TecT - 6 6ayIoB.

OK3aMCH

Texymui
KOHTPOJIb

Pemenne 3amaun Ne9
0 KOJIEOAHHIX
HEJIMHEHHOM
CHCTEMBI

3anucaHa XxapaKTepUCTHKA
BOCCTaHABJIMBAOIIEN CUIIbI - 1 OauI.
[TonmyueHo TouHoOe perieHue - 1 6ann.
[TonydeHo pelneHre METOI0M MPSMO
nmuHeapusanu - 1 6amnn. [Tonyyeno
pemienue metogoM Pynre-Kyrra - 1
6am1. IToctpoen ¢a3oBslii moprper - 1
oai. [IpuBeeHo oTUYKE penieHui oT
TOYHOTO - 1 6amn. MakcumanbHOe
YUCJIO OAJJIOB 3a pElIeHue 3a/1a4 - 6
0anoB.

OK3aMCH|

Texymni
KOHTPOJIb

Pemenue 3amaun
Nel0 o coOcTBEHHBIX
KOJIeOaHUAX OajIKH C

pacnpeneneHHon

Maccoit

12

3anucaHbl TpaHUYHbBIC YCIOBUSA - 1
6am. [lomydeHn yacTOTHBIN
onpenenuTenb - 1 6amin. Haiinens! He
MeHee 6 COOCTBEHHBIX YacTOT B
MathCAD - 1 0amn. Haiiness! He
MeHee 6 COOCTBEHHBIX 4acTOT B Ansys -
1 Gann. BeimonHeHa mpoBepka yCiaoBUS
OpPTOTOHATBFHOCTH MIEPBBIX TpeX Hopm -
1 6amn. BeimonHeHa ipoBepka
rpaHUYHBIX YCIIOBHIA - 1 Oa.
BrInosHeHO cpaBHEHHE COOCTBEHHBIX
qacTOT, HalieHHbIX B MathCAD u
Ansys, - 1 6amn. BeimonaeHo
CpaBHEHHUE MEPBBIX TPEX COOCTBEHHBIX
dbopM nepeMenieHnid, HalICHHBIX B
MathCAD u Ansys, - 1 6am.
BrINoTHEHO CpaBHEHHE MIEPBBIX TPEX
cOOCTBEHHBIX ()OPM YIJIOB ITOBOPOTA,
HalineHHbIX B MathCAD u Ansys, - 1
Oayu1. BBIMOTHEHO CpaBHEHUE TIEPBBIX
TpeX COOCTBEHHBIX (POPM HU3THOAIOITUX
MOMEHTOB, HaiiieHHbIX B MathCAD u
Ansys, - 1 6amr. BeimonaeHo
CpaBHEHHUE MEPBBIX TPEX COOCTBEHHBIX
(dbopM MoTepeyHbIX CHJI, HAMIEHHBIX B
MathCAD u Ansys, - 1 6am.
BrinosHeHa HOPMUPOBKAa COOCTBEHHBIX
(dbopM U3 YCIIOBUSI paBEHCTBA €UHUIIE
0000IIIEHHON MacChl Ha KaXK 0!
cobcTBeHHOM popme - 1 Ga.
MaxkcumanbHOe 4uciio 6aioB 3a
pelieHne 3a1auu - 12 6aios.

OK3aMCH|

Texymuin
KOHTPOJIb

Pemenue 3amaun
Nell o
BBIHy)K,Z[eHHBIX
KOJIeOaHHUAX OAJIKHU C
pacnpeneneHHon
Maccoi Ha
HEPE30HAHCHOM

HaliieHbl 1aBHBIE KOOPAUHATHI B
MathCAD - 1 6amn. [Tomydero
pEILIECHNE 3a]Ja4y O BBIHYX/IEHHBIX
KoJie0aHuAX 0Ky B Ansys - 2 6asia.
BrinmonHeHo cpaBHEHHE (HOpM
MepeMeleHu PU yCTaHOBUBIIMXCS

BbIHYXKJICHHBIX KOJICGaHI/IHX,

DK3aMCH




pexume

HaiieHHbIx B MathCAD u Ansys, - 2
Oaya. BemonHueHno cpaBHeHuE GhopM
M3rH0AIOIINX MOMEHTOB U
YCTAaHOBUBIIUXCS BBIHYKICHHBIX
koyieOanusx, HalaeHHbIX B MathCAD u
Ansys, - 2 6amna. [ToctpoeHs! rpaduku
MepPEeMEIEHUI MPU YCTAHOBUBIIIMXCS
BBIHYKJICHHBIX KOJICOaHHUSX,
HaiineHHbIx B MathCAD, nipu pasHom
qucie ciaraemMeix - 1 6amr. [ToctpoeHsr
rpaduK U3TUOAIOIIIX MOMEHTOBIIPH
YCTAaHOBHBIIUXCS BBIHYKICHHBIX
KoyieOaHusAx, HaliieHHbIX B MathCAD,
MPY Pa3HOM YHCIIE claraeMbIxX - 1 Oas.
MaxkcumanbHOE YHCII0 0aJIoB 3a
pereHue 3a1adn - 9 6amios.

Perenue 3agaun

[TomyueHsl I1aBHBIE KOOPIMHATHI B
MathCAD Ha pe30HaHCHOM pexXuMe —
1 6amn I[omydyeHo pemnreHue 3aaa4u O
BBIHY’KJICHHBIX KOJIeOaHUAX OalKH Ha
PE30HAHCHOM pexumMe B Ansys — 1
6asu1 BeinosnHeHo cpaBHEHHE
pe3yIbTaTOB pacueTa nepeMelieHHi B
MathCAD u Ansys — 1 6amn
BbINOJTHEHO CpaBHEHHE PE3YIIBTAaTOB
pacyeTa u3ru0aroux MOMEHTOB B
MathCAD u Ansys — 1 6amn
[Tonyuens! nepemenienus B MathCAD
B 3aBHCHMOCTH OT YHCJIa CJIaraeMbIX —

Nel2 o 1 6ann [Homyuyens! u3rubdaromniye
BBIHYKJCHHBIX moMeHTEI B MathCAD B 3aBucuMocTi
Texymuii | koneOaHUsIX OaJIKH C | |OT UHMCra CTaraeMbiX — 1 Gamn o K3aMer
KOHTPOJIb pacnpeneneHHon OnpeneneHa ToUuKka pacroIOKEHUS
Maccoi Ha COCPEOTOYEHHON CHJIBI © MOMEHTA U3
PE30HaHCHOM YCIIOBUSI MUHUMYMa 0000LIEHHON CHIIbI
pexume Ha BTOpoi coOcTBeHHOU opme - 1
6am [Tomyuena AUX B Ansys — 1 6amn
[Tonydyena AUX B MathCAD — 1 6amn
BrInosHeH pacueTr Ha MPOYHOCTh Ha
HEpEe30HAHCHOM pexume — 1 Gan
BrInosHeH pacueT Ha MPOYHOCTh Ha
PE30HAaHCHOM pexume — | Gamn
BrInosHeH pacueTr Ha MPOYHOCTh Ha
PE30HAHCHOM PEXUME IPU HOBOM
PACTOJI0KEHUU COCPEAOTOUEHHOMN CUITBI
1 MoMeHTa — | 6ain MakcumanbsHoe
qHCII0 0aJUTOB 3a pelIeHue 3a1a49u - 12
0anoB
3anucars 12 rpaHUYHBIX yCIOBHI IPU
M3TUOHO-TIPOJIONIBHBIX KOJIeOaHUAX
Pewenue 3anaun .
pambl U 12 TpaHUYHBIX YCIOBUN NPU
. |Nel3 o coGCTBEHHBIX
Texymni M3TUOHO-KPYTUIIBHBIX KOJIEOaHMSIX
KOJIEOaHMAX 9 DK3aMEH
KOHTPOJIb . pambl. Kaxioe ycioBre OLICHUBAETCS B
IPOCTPAaHCTBEHHON
0,3 6ayuta Utoro 7,2 6aita 3a
pambl

IpaHUYHbIE YCIOBHs. 3anucars 6

yCJI0BHI paBHOBecHs y3ia (1o 0,3




Oamna 3a ycnosue): Mtoro 1,8 6amnos
3a YCIIOBUSI PABHOBECHS.
MakcuMalIbHO€E YKCIIO 0aJIjIoB 3a
pereHue 3a1adn - 9 6amioB

Texymni
KOHTPOJIb

3amuTa KypcoBoi
paboThI

60

1. Otuet. OTYET NOKEH OBITH
0(opMIIEH B COOTBETCTBUU C OOIIMMU
TpeOOBAHUSAMU, MPETBSIBIIEMBIMH K
OTUETHBIM MaTepHaiaM COTIIACHO
['OCT 7.32-2017 "OTt4eT 0 Hay4HO-
uccrnenoBarenbekoil padore". TekcT
oTuéTa HaOUpaeTcsl Ha KOMITbIOTEPE
(TITK) u odopmiisieTcs B Ie4aTHOM BH/IE.
OH J0KEeH BKITI0YATh B CEOS
TUTYJIbHBIN JINCT, JINCTHI 3aJaHUM,
OIJIaBJIeHHE, BBEJICHHE, OCHOBHYIO
4acTh, 3aKJIIOUEHUE,
OoubmorpaduIeCcKuil CIIMCOK U
MpUIOKEHUS (HE 00s13aTeNIbHAS YacTh).
Ha tutynsHOM nucTe HE0OXOTUMO
YKa3bIBaTh Bce aTpHOyThI pabOTHI U
UIeHTU(UKAITMOHHBIE CBEJICHUS O
cryaeHte. [lociie TUTYIbHOTO JTUCTa
[IPECTABISIETCS MOMMCAHHOE
WHANBUAyaIbHOE 3a1aHue. [lanee
CcJielyeT aHHOTAallMs U OIVIaBJICHUE C
yKa3aHUueM CTpaHull. B oTuér B
00513aTeIbHOM MOPSAKE BKIIOYAIOTCS
MaTepHuabl COTIACHO
WHAUBHUIyaJIbHOMY 3aJJaHUIO,
MPUBOJIUTCS CIIMCOK MCTIOJIb3YEMBIX
MCTOYHUKOB MH(popMarmu. OTuer
TOJKEH OBITH XOPOIIIO OTPEIAKTUPOBAH
U WUTIOCTPUPOBaH rpadukamu,
TuarpaMMaMu, CXeMaMu, pucyHkamu. B
KOHIIE OTYETA MOTYT OBITh TPUBEACHBI
npuioxxeHusi. OHU 00s13aTENBHO
TOJDKHBI OBITH TPOHYMEPOBAHBI,
CHAOXKEHBI €IMHOOOPA3HBIMU
MOJIMTUCSIMH M OTTMCAHbBI B OTUETE (C
KaKOU 11eJIbI0 TIPUJIaratoTcs, Kak
MCIIOJIB3YIOTCS Ha npakTuke). [Ipu
OIICHUBAHUU PE3YJIETATOB MEPOIIPHUSITHS
MCIIOJIb3y€eTCs OaNIbHO-PEHTHHIOBAs
CHCTEMa OLIEHUBAHUS PE3YJIbTATOB
VIeOHOU JeATETLHOCTH 00yUYarOIINXCS
(YTBeprKIaeHa IPUKA30M PEKTOpa OT
24.05.2019 . No 179). Ilpu onenke
paboTHI CTy/IEHTa IPUHUMAETCS BO
BHUMaHHE CojiepKaHue, 00beM 1
KauecTBO OPOpPMIICHUS OTYETA.
Kpurepuu onieHuBaHUs OTUETA:
HaJTHMYWe TUTYABHBIOTO JTUCTA (5
O6ayoB); Hanumaue pedepara (5
0aIoB); HaMMUUe copepxkanus (5
0aJI0B); HATMYUE OCHOBHOM yacTH (5

0aJJI0B); HATHYHWE 3aKI0YeHUS (5

OK3aMCH




0aJI0B); JIOTHYHO U MOHSITHOE
nepesaHo coaep:kaHue padoThl B
TEKCTE MOSICHUTEIBHOM 3auCcKH (5
0aJIJTOB); YETKOCTh U JIOTUYHOCTh
MOJTyYEHHBIX BHIBOJOB U
pexkoMeHaanuii (5 6ayoB);
opdorpaduyeckas U MyHKTyallMOHHAs
rpaMOTHOCTH B TeKCTe OTuéTa (5
0amioB). MakcUManbHOE KOJIUYECTBO
6aioB 3a otuet — 40. Bec
MeponpusTus - 1. 2. I[Ipe3zenTtanus.
OreHKH 3a TPE3CHTAIHIO. 5 0aIIOoB -
MPE3EHTAINS COACPKUT TUTYIIBHBIN
Cclaii, 1enu, 3a1a4i, OCHOBHYIO YacTh,
BBIBOJIBI U TIOJTHOCTHIO PaCKPBIBAET
CYTb BBITIOJTHEHHOH paboThI,
Mpe3eHTAIN Ka4eCTBEHHO 0(OpMIICHA.
4 Ganuia - Ipe3eHTalus COACPKUT
TUTYJIBHBIN CJIAi], LIEJIH, 3aa4H,
OCHOBHYIO 4acTb, BEIBOJIbI, HO
HE0CTATOYHO TIOJTHO PACKPHIBAET CYTh
BBITIOJITHEHHOHW paboThI. 3 Oaria -
MPE3EHTAIUS COACPKUT TUTYIIBHBIN
Claii]l, 3a7a4l, OCHOBHYIO YacTh, HET
BEIBOJIOB I10 pa0oTe, Mpe3eHTAINS
m10x0 oopmieHa. 2 6ana -
MPE3EHTAINS COACPKUT TUTYIIBHBIN
CIIaiiJl, OCHOBHYIO 4acCTh, IIJIOXO
odopmIieHa, HESICHA CYTh
BBITIOJITHEHHON paboThI. 1 Gasm -
MPE3EHTAIUS COACPKUT TUTYIIBHBIN
CJIai]l ¥ OTPHIBOYHBIE CBEACHUS O
pe3yabpTaTax BBHIOTHEHHON PaboTHI. 0
0aJJIOB - MPE3eHTAlUs OTCYCTBYET.
MaxkcumanbHOE KOJTMYeCTBO 0aIOB 3a
rpe3eHTanuio — 5. Bec meponpusitus -
2. 3. Joxmnan. CTyneHT B
YCTaHOBJICHHBIE CPOKU CHAET Ha
kaenpy otuér. OTUET NOKEH
coIep>KaTh Pe3yJabTaThl PEIICHUS 3a]1au
NeO-Nel3. /lata u Bpems 3aIUThI
0TUeTa yCTaHaBIMBAIOTCS Kadeapoil B
COOTBETCTBUU C KaJICHIAPHBIM
rpadgukoM yueOHoro npornecca. OreHka
3a TOKJIAJIBBICTABIISICTCS CIIETYOIIHM
00paszoM: 5 6aIOB - TOKJIA] 1O
BBHITIOJTHEHHOHM pa0oTe Y€TKO BHICTPOCH;
aBTOP MPEKPACHO OPUEHTUPYETCS B
TEMOHCTPAIIMOHHOM MaTepuare;
MOKa3aHO BIIaJCHHUE CIIEIUATbHBIM
anmapaToM; UCIIOIb30BaHbI
oOlIeHayYHbIE U CIIEIIUATbHbBIE
TEPMHHBI, CJICITAHBI YeTKUE BBIBOJIBL;
00y4aroUIuiicsi OTBETHII YETKO U SICHO
Ha BOMPOCHI, 3aJJaHHBIE TI0 Pe3yJIbTaTam
noknaja. 4 6ania - JOKJIaJ YeTKO




BEICTPOEH, HO €CTh HETOUHOCTH; aBTOP
OPUEHTHPYETCS B ICMOHCTPAIIMOHHOM
MaTepuae; MoKa3aHo BIIaJICHHUE
CITeIIMAJIbHBIM almaparoMm;
MCIIOJb30BaHbI OOIIIEHAYYHBIC U
CIIelIUalIbHbIE TEPMUHBI, C/ICJIaHbI
BBIBOJIbI; 00YUAIOIITUIICS OTBETHII
HEIOCTATOYHO YETKO U SICHO Ha
BOTIPOCHI, 3aJJaHHBIC TIO PE3yIbTaTaM
noxiama. 3 0asuia - TOKJIag OObsICHIET
CyTb paboThI, HO HE MOJHOCTHIO
OTpakaeT conepkaHue padoThI;
[PEACTABICHHBIN 1EMOHCTPALUOHHBIN
MaTepHa He TTOJTHOCTHIO UCTIONIBb3YEeTCS
TOKJIaTYMKOM; IIOKA3aHO BJIaJICHUE
TOJIBKO Oa30BBIM ammnapaToM; BBIBOIBI
WMEIOTCS, HO HE JIOKA3aHbI; CTYJCHT
c;1a00 OTBeYaeT Ha 3aJaHHbBIE MOCTE
3aIUTHI BOMPOCHL. 2 0aia - TOKIaa He
00BSCHSET CyTh PaOOTHI; MPE3CHTAIUS
COJIEP>KUT OTPHIBOUHBIC CBEJICHUS O
pe3ynbTaTax padoThl; HE TTIOKa3aHO
BJIaJICHHE CIICIIUAJIBHBIM U 0a30BBIM
anmaparoM; BBIBOJBI HE TOKA3aHbBI;, HET
OTBETOB Ha BOMIPOCHI. 1 6ast - 1oKIaja
CIIeaH, HO IGMOHCTPAIIMOHHBII
MaTepual (IIpe3eHTaus) Npyu 10KIaae
He UCIoab30BaH. 0 0aIOB — JOKJIAd
OTCYTCTBYET MaKCHUMalbHOE YUCIIO
0OaJuIoB 3a mokiiaz - 5 6awios. Bec
MeponpusTus - 2. 4. Itorosas olieHka
3a KypCcoBYO paboTy. MakcuManbHOe
yrca0 0aioB 3a otuer - 40 0ayIoB.
MaxkcuMaJIbHOE YHCJIO 0aJIJIOB 3a
npe3eHraiuio - 10 6aos.
MaxkcuMaJIbHOE YHCJIO 0aJlJIOB 3a
nokian - 10 6ammos. Mtoro 60 6amios

IIpome-
JKyTOYHAas
arTecTanus

9K3aMCH

40

DK3aMEeHAIMOHHBINA OMIIET BKIIOYAET B
ce0st IBa TEOPETUIECKHUX BOMIPOCa U
TpH 3a7a4¥ (0JHA 110 HEIMHEHHBIM
KOJIEOAHUSIM, OJTHA 110 TPAHUYHBIM
YCJIIOBHSIM, OJ[HA TI0 BBIHY>K/IEHHBIM
KOJICOAHUSAM CTEPKHEH C
pacripeielIeHHON Maccoii).
Teopernueckmnii Borpoc Nel
(koe0aHusT HETMHEHHBIX CHCTEM)
OLICHUBAETCS IO YEThIPEXOATITBHON
mkane Teopernueckuil Bonpoc Ne2
(kKoebaHus CTEpKHEH ¢
pacmpeieieHHOW Maccoil) OIIeHUBAETCA
M0 YeTHIPEXOAITLHOM IIKaie 3aaada
Nel (koneGaHUs HETMHEWHBIX CUCTEM)
OLICHUBAETCS IO YEThIPEXOATITBHON
mikane. 3amada Ne2 (koneGaHus
CTEp>KHEH C pacrpeeIeHHON Maccoil)
OIICHUBAETCS MO YEThIPEXOATITHHON

DK3aMCH




mkasue. 3anada No3 (rpaHU4HbBIE
YCJIOBHSI) OIIEHUBAETCS TIO

4 Oasuia - 3aaHUE BBIITOJIHEHO

IIOJTHOCTBIO.

4eThIpex0auIbHOM 1IKane. MakcuMym
3a Ouset 20 6ayutoB. Bec KOHTPOJIBHOTO
MeponpusTus - 2. MakcumaiabHOE
qrcyio 0asioB 3a K3aMeH - 40 6aoB.
UeTbipexOaibHas IIKaJla OIICHUBAHUS.

MOJHOCTBIO MPaBUIIbHO, 0€3 eAMHOM
omrOKH 3 OasuIa - 3aaHue BBIIOJIHEHO
MPaBUIILHO, HO €CTh HE3HAYUTEIILHBIC
OIIMOKH. 2 0aJII - 3aJJaHKeE BBINOJHEHO,
HO €CTh CyIIECTBEHHBIC OIIHOKH.
0aJut - 3a7jaHue HE BBINOJIHEHO, HO
MPEIPUHSTA MOTBITKA PEIICHUSI.
0aJuIoB - 3aJjaHNE HE BBIIOJIHEHO

1

0

6.2. Ilpouenypa npoBeaeHusi, KpUTEPHUH OLlEHMBAHUSA

Bun

MIPOMEKYTOYHOMN IIpouenypa npoBeaeHus
aTTeCTaluU

Kputepuu

OLICHUBaHUA

OK3aMCH

[Tocne okoHyaHus SK3aMeHa Oajuibl, 3apaboTaHHBIE HA dK3aMEHE
(MakcumyM 40 6ayuTOB) CKIaABIBAIOTCS ¢ OayuiaMu, 3apaboTaHHBIMU
B cemecTpe (3amaun Ne9-13 cemecTpoBOTO 3a/1aHHsI U JIBa
KOHTPOJILHBIX TecTa (MakcuMyMm 60 6amor)). Onpenensercs
UTOTOBBII peHTHHT 00yYaIoNIerocs MmyTeM JAeJIeHUs CyMMapHOTO
yucia 0ayioB, HAOPaAHHOTO CTYJIEHTOM Ha SK3aMEHE U B CEMECTPE,
Ha MakcuMaJibHOE uuciio 6amios (100 6ammoB). OTaudHO:
Benuuuna pelitunra odyuyatomerocs 85...100 %. Xopoo:
Benuunna peittunra obyyvaromerocs 75...84 %.
VYnosnerBoputensHo: Bennuuna peittunra odydaromierocs 60...74
%. HeynosnerBoputenbHo: BennunHa peiiTuHra o0ydaromerocs
0...59 %

B cooTBeTCTBUM
cmm. 2.5,2.6
[ lonosxenus

6.3. ITacoprt goHIa OLIEHOYHBIX CPEACTB

KommereHnun

Pesynbrarsl 00yuenus

[1K-1

3HaeT: METO/Ibl pacyeTa COOCTBEHHBIX U BBIHYK/ICHHBIX KOJIeOaHUN CUCTEM
C pacrpeaeIeHHON MacCcou

[1K-1

YMmeeT: pemars 3a7a4u 00 onpeaesieHul COOCTBEHHBIX 4acTOT U (hopM
KOJIEOAHU MEXaHMYECKUX CUCTEM C pacTpeIeICHHOM MacCcon

[1K-1

VMeeT npakTuyeckuil onbIT: NpuMeHeHus naketa Ansys Workbench nns
pacyeTa COOCTBEHHBIX M BBIHY)KJICHHBIX KOJI€OaHUN CHCTEM C
pacrpeneIeHHON Maccoi

[1K-2

3HAET: METO/Ibl pacueTa COOCTBEHHBIX U BBIHYK/ICHHBIX KoJeOaHu
HEJIMHEHHBIX CHCTEM C OHON CTENEHbI0 CBOOOIBI

[1K-2

YMeEET: BBITIOTHATh YHCICHHOE UHTEIPUPOBAHUE YPABHEHUI JIBUKEHUS
HEJIMHEHHBIX CUCTEM C OJIHOU CTEIIEHBI0 CBOOOIbI

[1K-2

MmMeeT mpakTUYeCKH ONbIT: MpuMeHeHus naketa Mathcad i pacuera
COOCTBEHHBIX M BBIHYXJICHHBIX KOJI€OaHHUI CHCTEM C paclpeieeHHOH
MacCou




TumnoBsie KOHTPOJIBHBIC 3aJaHUS 110 KaAXKAOMY MCPOIIPUATHIO HAXOIATCA B
IMPUIIOKCHUAX.

7. YueOHO-MeTOoAMYEeCKOe 1 MH(OPMAILIMOHHOE 00ecredeHUue TUCHMILIMHBI

IMeuaTHasi yyeOHO-MeTOAUYECKAS] JOKYMEHTALMS
@) OCHOBHAs TUmMepamypa:

1. Tlanosko, . I. OcHOBBI pUKIIATHON TEOPUU KOJIeOaHU U yaapa. - 4-¢
u3 ., nepepad. u gom. - JI.: [Tomurexauka, 1990. - 272 c. ui.

2. Pomanos, B. A. AnanuTtudeckas JuHaMUKa U Teopust KoeOanuii TekcT
yue0. mocobue B. A. Pomanos, O. K. Cnuga ; FOx.-Ypain. roc. yH-T, Kad.
[IpuknanHas MexaHuKa, TMHAMUKA U IPOYHOCTH MamuH ; FOYpI'Y. - 3-e u3z.,
nepepal. u nom. - Yensounck: Mznarensckuit Lentp FOVYpI'Y, 2011. - 135, [1] c. n.
AJNIEKTPOH. BEPCUs

3.  Wnwbun, M. M. Teopus konebanuii Yue0. AJisi By30B 10 HAPABJICHUIO
MOJITOT. TUTIIOMUD. CHEIUATUCTOB B 00JI. MAIIMHOCTPOCHUS U TPUOOPOCTPOCHUSI
M. U. Unwun, K. C. Konecuuxos, FO. C. Caparos; I[lox pen. K. C. Konecuukona;
®denep. nenepas nporpamma "Toc. mojaepkka HHTETpaIlMy BbICIIL. 00pa30BaHUS U
dbynnam. Hayku'"; @enep. uenenas nporpamma "lToc. noaaepkka HHTETpallMy BHICII.
obOpazoBanus u PpyHaaMm. Hayku'". - 2-e u3l., crep. - M.: U3narensctBo MI'TY um.
H. O. baymana, 2003. - 271 c. ui.

4.  bunepman, B. JI. Teopus Mmexanndyeckux kojebanuii [ Texct] YueOHUK
JIJIs1 By30B 110 crienl." JlnHaMuka u mpoyHocTh MamuH". - M.: Beicmias mkosna, 1980.
- 408 c. ui.

5. KamuyHn, A. B. Ansys B pykax unxenepa [Tekct]| npaxT. pyk. A. b.
Kamnyn, E. M. Mopo3zos, M. A. Ondepsea ; mpeaucin. A. C. lllaxgckoro. - 3.
ctep. - M.: URSS : JIUBPOKOM, 2014. - 269 c. uu.

6) OononHumenbHas Iumepamypa:

1. Kapagaes, B. I'. Teopus xonebanuii MexaHn4eckux cucteM Yueo.
nocobue k kypcoBoit padore B. I'. Kapapaes, B. H. lllenoanos, B. ®. IlITeikaH;
Ox.-Ypan. roc. yu-1, Kag. Teoper. mexanuka; FOx.-Ypai. roc. yu-t, Kad. Teoper.
mexanuka; FOYpI'Y. - Uensounck: M3narensctBo FOVYpI'Y, 2000. - 53,[1] c.

2. Ilanosko, . I'. YcroitunBocTh U Kojebanus ynpyrux cucrem: CoBpem.
KOHIIEIIIINH, ITapaJIOKChl U OIIMOKH. - 3-¢ u3., mepepad. - M.: Hayka, 1979. - 384 c.
WIIL.

3. Csemmukui, B. A. 3anauu u npumeps! o Teopun konedanuit Y. 1
VY4eb. nmocodue s BTy30B. - M.: MU3narensctBo MI'TY, 1994. - 307 c. un.

4.  Csernuukuii, B. A. 3agaun u npumMepsl o Teopuu konedanuit Y. 2
VYueb. nocodue ains Bry30B. - M.: U3garensctBo MI'TY um. H. O. baymana, 1998. -
262,[1] c. un.

5. S6nonckuii, A. A. Kypc Teopun konebanuit [J1jis1 MaImmHOCTPOUT.
criell. By30B]. - 3-€ u3., ucnp. u aoi. - M.: Beiciias mkoina, 1975. - 248 c. ui.

8) omeuecmeenHvle U 3apyOedtCHbIE HCYPHANbL NO OUCYUNTUHE, UMelowuecs: 8 bubiuomexe:
He npenycmorpenst

2) MmemoouuecKue yKasaHus 0 Cmy0eHmos8 no 0C80EHUI0 OUCYUNTUHDL:



1. Pomanos, B. A., CiiuBa O. K. AHanuTruueckasi AMHaMUKa U TEOPUS
xosnebanuii. YueoHoe nocobue / B. A. Pomanos, O. K. CiuBa. — UenaOuHck,
N3narensckuii LHentp FOYpI'Y, 2011. — 136 c.

U3 HUX. yue@%o—memoduqecxoe obecneverue camocmosmenbHou pa60mbz cmydeﬂma:

BHCKTPOHHaH yqe6H0-MeTozmquKaﬂ HOKYMECHTaAIlUA

Her
[Tepeyens Kcnoab3yeMOro mporpaMMHOTO 00eCTICUEHHUS:

Microsoft-Office(6eccpouno)

PTC-MathCAD(6eccpouno)

Dassault Systémes-SolidWorks Education Edition 500 CAMPUS(6eccpouHo)
Math Works-MATLAB, Simulink R2014b(6eccpouno)

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

A e

[lepeueHn UCTONB3yeMBIX MPOPECCUOHATBHBIX 0a3 TaHHBIX U HHPOPMALIMOHHBIX
CIIPABOYHBIX CUCTEM:

Her

8. MarepuajibHO-TeXHHYECKOe o0ecredeHne T CIUTIITHHBI

No OcHoBHOE 000pyIOBaHKE, CTEHBI, MAKETHI, KOMITBIOTEPHAs TEXHUKA,
Bun 3aaaruii a I_l MPEIyCTAaHOBICHHOE IPOTPaMMHOE 00€CTICUCHIE, UCTIONB3yeMOe s
YA Pa3IMYHBIX BUIOB 3aHITUH

[IpoekTop, sxpan, Kommerotep Intel Pentium Core 13, 4 I'6 O3V, 512 M6
HDD, monutop Acer 20", kJ1aBuaTypa, MbIIlIb, PEIYCTAHOBICHHOE
nutiensnonnoe 10 Solidworks, Ansys, MathCAD

336
)

Jlexun

Kommbrorepnsiit kinace — 12 mt. Komneiorepst Intel Pentium Core 15, 8 I'6
03Y, 512 M6 HDD, monutop Acer 20", ki1aBuarypa, MbIIIIb,
npenycranoBieHHoe nuien3nonHoe [10 Solidworks, Ansys, MathCAD

[Ipaktnueckue |334
3aHATHUS U CEMUHAPHI |(2)

Komnbrorepnsiii kitace — 12 mt. Kommsiotepsr Intel Pentium Core 15, 8 ['6
03Y, 512 M6 HDD, monutop Acer 20", k1aBuarypa, MbIIlIb,
npexycranoBieHHoe ymneH3nonHoe [10 Solidworks, Ansys, MathCAD
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