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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

HecTtanaapTHble 3aaun CONPOTUBICHUS
MAaTepUAJIOB,

DKCHepUMEHTaIbHAs MEXAHHKA,

OCHOBBI pacyeTOB Ha MPOYHOCTh B HUHKEHEPHOM
[paKTUKE,

AHamTHYeCcKas IMHaMHKa,

CrpouTtenbHas MEXaHHUKA IIACTHH,

AHaJIN3 MEXaHUYECKON CUCTEMBI TBEPABIX TE,
OCHOBBI aBTOMaTH3allU1 UHKEHEPHBIX PACUETOB,
[TpakTHKyM 1O BHIY MPOQPECCUOHATHLHOM
IesITEILHOCTH,

Teopus konebanwmid,

CrpoutenbHasi MEXaHHKa 000JI0YEK,

[{ndhpoBoe MoETMPOBAHNE JUHAMHUKHN MAITUH H
MEXaHHU3MOB,

[[pakTUKyM 1O KHHEMATHKE ¥ JUHAMHUKE TBEPbIX
TE

OnTHKO-TeOMETPUUYECKUE METO/IbI U3MEPEHHIH,
J/IMHaMuKa MaluH,

LlndpoBble METOBI aHATIN3A TUHAMHUKH
KOHCTPYKIIHH,

BubOpomeTpust 1 BUOPOAMAarHOCTHKA




TpeboBaHMs K «BXOIHBIMY» 3HAHUSIM, YMEHHUSIM, HABbIKAM CTY/IE€HTA, HEOOXOAUMbIM
IIPY OCBOCHUHU JJAHHOM JAUCIMIUIUHBI U IPUOOPETEHHBIM B PE3yabTaTe OCBOCHUS
PEAIECTBYOIINUX TUCIUILIINAH:

Jucouminaa TpeboBanus

3HAeT: OCHOBHbIE TUIIOTE3bl TEXHUYECKOW TEOPUU
IUIACTHH, BO3MOKHOCTU COBPEMEHHBIX YHCIECHHBIX
METOJIOB PEILEHHs 3a/]1a4 O IUIAaCTUHAX YMEET:
3alUChIBATh U pPeIIaTh ONPEACIIAIOINE YPaBHEHUS,
OIMCHIBAIOLINE HAIPSHKEHHO-1e()OPMUPOBAHHOE
COCTOSIHUE IIJIACTHH, BHIOUPATh METO/IbI U IPHEMBI
MOJIEIMPOBaHUs, o0ecreunBaomne 3pPHeKTUBHOCTh
CrpourenbHasi MEXaHHKa IJIACTHH 1 aJIEKBaTHOCTb pacuyeTHbIX Moaenel Mmeer
MPAKTUYECKHUM ONBIT: MOJYyUYEHUS! aHAIUTUIECKUX U
quCIeHHBIX (¢ ucnonb3oBanueM CAE-nporpamm)
OLICHOK HaIpsKEHHOTO COCTOSTHUS B 3a7a4ax o
[UIACTUHAX, IPUMEHEHHS COOTBETCTBYIOIINX
YHCJIEHHBIX METO/IOB IS ONpEesICHUs
HanpsHKEHHO-1e(OPMUPOBAHHOTO COCTOSIHUS
KOHCTPYKIIMH U3 IJIACTHH

3HaeT: OCHOBHBIC MMOHATHUS TEOPUU MAITBIX
KoJIeOaHU JTMHEWHBIX CUCTEM C KOHEYHBIM YHCIIOM
cTerieHei cBo0o1bl, 0a30Bble (PyHAAMEHTAIIBHBIE,
€CTECTBEHHOHAYUYHBIE MOJIOKEHUS aHAIUTUYECKON
TMHAMUKA ¥ TEOPUH KOJIeOaHUil, OCHOBHBIC
MOHATUSA, (PU3UUECKHE OCHOBBI U METOJIbI
MaTeMaTHYeCKOTO aHAJIN3a JUHAMHYECKOTO
MOBE/ICHUSI MEXaHUYECKUX CUCTEM YMEET:
BBITOJTHATH PacyeT COOCTBEHHBIX YaCTOT U
cOOCTBEHHBIX (HOPM MaJIbIX KOJIEOaHUI TUHEHHBIX
KOHCEPBAaTHBHBIX CUCTEM C KOHEYHBIM YUCIIOM
CTereHel cBoOOIbI, KilacCu(UIMPOBATh
MEXaHHUYECKYIO CUCTEMY Ha OCHOBAaHHMH BBISIBIICHHS
HAJIO)KEHHBIX CBS3€H U 3alIUCH UX YpaBHEHUI;
OTIPEIENIATH YUCIIO CTENCHEW CBOOOIBI
MEXaHUYEeCKOW CUCTEMBI; 3allMChIBATH YPABHEHUS
TBUKCHHUS, COCTABJIATh U PEIaTh
XapaKTepUCTHUYECKOE YPaBHEHHE; YCTAHABIUBATh
XapaKTep JABHKCHUS MEXaHUYECKON CHCTEMBI
(konebaTenbHbIN WM HeKOJIeOaTeIbHBIN), CTABUTh U
[pemaTh 3aa4M O IBUKCHUU U PABHOBECUH
MaTepuaIbHBIX 00BEKTOB, KOHCTPYKIUI U
coopyskeHui VIMeeT NpakTUYeCKUH OMBIT: pacdyera
YCTAaHOBUBILIUXCS U HEYCTAHOBHUBIIUXCS KOJIEOaHHI
JTMHCWHBIX KOHCEPBATUBHBIX CHCTEM C KOHCYHBIM
YHICIIOM CTeTleHEel CBOOOIbI, 3aIIUCU

G depeHIMATBHBIX YPAaBHEHUH IBIDKSHUS B
npsMoit popme, 0OpaTHOM Gopme, C TOMOIIBIO
ypaBHeHUH JlarpaH;ka BTOpOro poza, aHajan3a
pE3ybTaTOB PEIeHNUs 3a1a4 JUMHAMUYECKOTO
MOBEICHUSI MEXaHUYECKUX CUCTEM C KOHEYHBIM
YICIIOM CTereHel cBO0ObI, OPMYITHPOBKU
BBIBOJIOB M OPOPMIICHHSI OTYETOB O BBHITIOJTHEHHBIX
WCCIIETOBAHUSAX

AHamuTHYECKas JUHAMUKA




HeCTaHI[apTHBIC 3alauu CONIPOTUBIICHUA
MaTepHaioB

3HAET: OCHOBHBIE TUIIOTE3bl MEXaHUKH
ne(opMHUpYEMOro Teja U, B YaCTHOCTH,
COIPOTUBJICHUS MAaTEPUAIIOB, OCHOBBI pacyeTa Ha
[IPOYHOCTB IO JOIyCKAaEMBIM HAIPSKEHUSAM U 110
JIOITyCKaeMbIM Harpy3kam, o0Iue 3aKOHOMEPHOCTH
HEYIIPYrOro OXHOKPATHOTO U TOBTOPHO-
NEepEeMEHHOTO JIe(OPMHUPOBAHUS MaTepHAIIOB YMeEeET:
BBIJICJIATE KPYT 3ajjad, B KOTOPBIX OCOOEHHOCTH
[paccMaTpUBaEMBIX MPOLIECCOB TPEOYIOT
NPUMEHEHHUs crienn(pUIecKX METOJJOB aHAIIN3A,
(bopMyIUpOBaTh BOSMOXKHBIE 33/1a4H: OTIpEIeIICHUE
[IPEJENbHBIX HArPy30K, IEPEMEIICHNAN, OCTATOYHBIX
HaIPSKCHUM, 3aIIUChIBATh CUCTEMBI YPABHEHUN U
HEPABEHCTB, ONMCHIBAIOLINX HEYIIPYroe
nedopMupoBaHre KOHCTpyKiuid Mimeet
NPaKTUYECKHH ONBIT: (HOPMYITUPOBKH 3a1a4
pacyeToB 3a IpeeaaMu YIPYyTrOCTH, ONPEAEICHUS
NEPEYHs BO3MOXKHBIX PE3YNIbTaTOB, ONPENCICHUS
[IPEEIIbHBIX HArPy30K Il KOHCTPYKIUI
Pa3JIMYHBIX THIIOB: CTEP)KHEBBIX (PaOOTAIOLINX MPU
[pPacTsHKEHUU-CKATUH, KPyUEHHUH, U3rude) U He
SBJISIFOILMXCS] CTEPIKHEBBIMU (COEITMHEHUS
PIIEMEHTOB KOHCTPYKIMI1), pelIeHUs 3a1a4
OIpEeEIICHUS HATPY30K, HAIIPSKEHUHN U
MepeMELICHUI IIPU OTHOKPATHOM U IIOBTOPHOM
HATrpY>KCHHUH 3a NPENeIaMH YIIPYroCTH

OCHOBEI aBTOMAaTU3alM MHKCHCPHBIX paCuCTOB

3HaeT: CylecTBYOINe HHPOPMAIIMOHHBIE
TEXHOJIOTHH U KOMITBIOTEPHBIE TPOTPaMMBbI JUIS
NPOBEICHHSI MH)XEHEPHBIX PACUETOB; OCHOBBI
PacyeToB IEMEHTOB KOHCTPYKIIMHA U MPOBEICHHUS
MaTeMaTHIeCKNX BBIYUCICHHIA C HCITOIB30BAHUEM
BBIYUCIUTENBHBIX METO/I0B, OCHOBHBIE (hM3NYECKHE
SIBJICHUSI Y TIPOIIECCHI, CHCTEMBI KOMITBIOTEPHOM
MaTeMaTUKHU JJIsl pelIeHus 3a/1a4 B 00JIacTH
MPUKIIATHOW MEXaHUKH C TIOMOIIHIO
CYIIECTBYIOIIUX WHPOPMALMOHHBIX TEXHOJIOTHH U
KOMIIBIOTEPHBIX IPOTPAMM; OCHOBBI TTPOBEICHUS
MaTeMaTH4eCKUX BBIYUCICHUNA HHKEHEPHBIX
[pacueToB B KOMIbIOTEpHOI nporpamme Mathcad
'YMeeT: pOBOAUTH PAacUeThl Ha IPOYHOCTD,
PKECTKOCTh U YCTOWYHBOCTH TUTIOBBIX CTEP)KHEBBIX
CHCTEM M JIEMEHTOB KOHCTPYKIIUH C TOMOIIBIO
pOTpaMM KOMIIBIOTEPHON MaTeMaTHKH; IIPUMEHSTh
COBpPEMEHHbIE MaTeMaTUYECKUE MAaKeThl IPOTrpaMM
17151 00pabOTKH Pe3yJIBTaTOB KCIIEPUMEHTA,
POBOANUTH OCHOBHBIE MAaTeMaTHYECKUE
BbIUKcIIeHHs B cucteMe Mathcad; nmpumeHnsTh
CTaHJapTHBIE MaTeMaTHYeCKue PYHKLIUU
nporpamMbl Mathcad nmpu nposenenuun
HEOOXOTUMBIX WH)XEHEPHBIX pacueTOB, paCUeTOB Ha
MPOYHOCTB, )KECTKOCTh U YCTOWYMBOCTH THITOBBIX
CTEp>KHEBBIX CHCTEM; PUMEHAThH (PU3UKO-
MaTeMaTHIeCKUEe METOIBI TS PEIICHHS
NPaKTUYECKHX 33/1a4; IPUMEHSATh BEPOSTHOCTHBIE U
CTaTUYECKHE METOABI ITPH 00paboTKe

DKCIICPUMCHTAJIbHBIX JaHHBIX Nmeer HpaKTI/I‘-ICCKI/Iﬁ




OTIBIT: pacyeTa Ha MPOYHOCTD HIIEMEHTOB
KOHCTPYKIIHH C HCITOJIb30BAHUEM COBPEMEHHBIX
BBIUHCIUTEIHHBIX CHCTEM; IPUMEHECHHUS
MaTeMaTUYeCKOTO amnmapara JJisi CTAaTHCTUIECKOM
00pabOTKH pe3ylbTaToOB IKCIIEPUMEHTA, PEIICHUS
KOHKPETHBIX 33134 C TIOMOIIBIO YHCICHHBIX
METOJIOB; CAMOCTOSITEIILHOTO ITPOBEICHUS PACUeTOB
Ha MMPOYHOCTb, KECTKOCTh M YCTOHUYNBOCTD THITOBBIX
AIIEMEHTOB KOHCTpYKLMi B mporpamme MathCAD;
00pabOTKH IKCIIEPUMEHTATBHBIX JaHHBIX TIPH
NpaKkTUYeCKO paboTe Ha KOMIIBIOTEPE C
NPUMEHEHUEM COBPEMEHHBIX BBIUMCIIUTEIBHBIX
CUCTEM; HaBBIKAMHU MTPUMEHEHUS (PU3HKO-
MaTeMaTH4eCcKOTo armapara ¥ METOI0B
MaTeMaTH4eCcKOT0 U KOMITbIOTEPHOTO
MOJICTTUPOBAHMUS B TIpoIiecce MpoQeCCHOHATEHON
NesITeTbHOCTH

Teopus konebanuit

3HaeT: 0a30BbIe (yHIaMEHTAIILHBIE,
€CTECTBCHHOHAYYHBIE TTOJIOKECHUS TEOPUU
Kos1ie0aHMi, OCHOBHBIE TOHATHS, PU3NUECKHE
OCHOBBI M METOJIbl MAaTEMATUYECKOTO aHAJIN3a
TMHAMUYECKOTO MOBEJICHNUSI MEXaHUYECKUX CUCTEM
'YMeeT: BBINOIHATh pacyeT COOCTBEHHBIX YacTOT U
COOCTBEHHBIX (POPM MaJIbIX KoJIeOaHUH TIMHEHHBIX
KOHCEPBAaTHBHBIX CUCTEM C KOHEYHBIM YHCIIOM
cTerneHeil cBoOO/Ibl, CTABUTH M PelliaTh 3aJja4uH O
NIBIDKEHUH U paBHOBECHH MaTepHaIbHBIX 00BEKTOB,
KOHCTPYKLIMH U cOOpyKeHui MIMeeT npakTuieckui
OTIBIT: BBHITIOJIHATH PACUET YCTAHOBUBIIHXCS
KoJ1e0aHM JTMHEHHBIX KOHCEPBATUBHBIX CUCTEM C
KOHEYHBIM YHCJIOM CTENeHeH cBOOO/IbI, aHan3a
PE3YJIbTaTOB PELICHU 3a]a4 TUHAMUYECKOTO
TIOBEJICHUSI MEXaHMYECKUX CUCTEM C KOHEYHBIM
YHCIIOM CTeNeHel cBoO0OAbI, (POpMYyITHPOBKH
BBIBOJIOB H OPOPMIICHHSI OTYETOB O BBHITIOJTHEHHBIX
UCCIICIOBAHUSAX

OCHOBBI pac4eToB Ha MPOYHOCTh B HHKEHEPHOU
[PAKTHKE

3HAET: COBPEMEHHBIE MOAXObI, B TOM YHUCIIE,
MaTeMaTHYE€CKHE MOJIENIN K ONPEICTICHHUIO
[IPEAEIbHBIX COCTOSIHUM JIEMEHTOB KOHCTPYKIIUH,
BO3HUKAIOIIWE P OJHOKPATHOM, [IOBTOPHO-
MEPEMEHHOM U JUTUTEIHHOM (TIPH MOBBIIIEHHOM
TeMIlepaType) Harpy>KeHUH, KIIACCUYECKUE 1
TEXHUYECKHE TEOPUHU U METOJIbI, IPOTPECCUBHBIE
(bU3HKO- -MEXaHUYECKUE, MaTeMaTUYECKUe U
KOMITBIOTEPHBIE MOJIEIIN JJIS1 OLEHKU ITPEAECIBHBIX
COCTOSTHHUI pa3HOTO POJia KOHCTPYKIIUH,
00J1aJaroI1e BLICOKOM CTENEHBIO0 aA€KBATHOCTH
peasbHBIM TIpolieccaM U 00beKTaM YMEeT:
MPUMEHSATH COBPEMEHHBIE TeOpUH, (PUZNUKO-
MaTeMaTHYeCKUE U YUCICHHBIE METOJIBI
MCCIIEIOBaHMS 3aKOHOMEPHOCTEN peanu3anuu
MPEACITbHBIX COCTOSIHUMN U3JIEIIUNA B YCIIOBUSIX
OJTHOKPAaTHOI0, IIOBTOPHO- -IIEPEMEHHOIO U
IJTUTENIHOTO HATPYKEHUS, ONIPEACIISITh TPEAECTbHBIE
COCTOSTHUS, BKJTFOUasi 00pa3oBaHKE TPEIIUH, Ha

OCHOBEC KJIACCMYCCKNX U TCXHHUYCCKUX TCOpI/II\/’I n




METOJIOB, COBPEMEHHBIX a/IeKBaTHBIX (PU3UKO- -
MEXaHNYECKHUX, MATEMaTUYECKUX ¥ KOMITBIOTEPHBIX
Mozenel MiMeer mpakTUYeCKui OIbIT: PacueTOB U
HaBBIKU MCIIOJIb30BAHUS [TAKETOB IPUKJIAIHBIX
IporpaMM, BKJIo4as akagemuueckue naketst MKO,,
a TaK)KE HOBBIX CUCTEM KOMIIBIOTEPHOTO
[IPOCKTUPOBAHMS Y KOMIIBIOTEPHOTO UH)KMHUPHHT A
JUIS OLICHKY TIPOYHOCTH JIEMEHTOB KOHCTPYKLIUH,
[peleHus 3a/1a4, CBSI3aHHBIX C OIPEIEICHUEM
Pa3IMYHBIX IPEAETIbHBIX COCTOSHUH, 00nagaTh
HaBBIKAMU MPUMEHEHUS aJIeKBAaTHBIX (PU3UKO-
MEXaHNYECKHUX, MATEMaTUYECKUX ¥ KOMITBIOTEPHBIX
MoJeneH

HI/I(prBOG MOJACIUPOBAHHUC NTUHAMUKHU MAlllMH U
MCXaHHU3MOB

3naet: coBpeMmenHble nmaketsl 1D u 3D mudposoro
MOJIEITMPOBAHUS TUHAMHUKHU COOPOK U3 a0COIIOTHO
TBEPIBIX TEJ, TEOPETUUECKHUE OCHOBBI U METObBI
(G POBOTO MOIETUPOBAHUS YMEET: ONPEeATh
KMHEMaTU4eCKUE U JUHAMUYECKHE TapaMeTPhl
KOHCTPYKIHH (TIe€pEeMEIEHNUs, CKOPOCTH U
YCKOPEHHsI TOUEK), pa3padarbiBaTh MU(POBHIE
BUPTYaJIbHBIE MOJIEITH HCCIICTyEMBIX MEXaHHUECKUX
CUCTEM, YUUTHIBAIOIINX OCOOCHHOCTH UX
KOHCTPYKIIMHU MIMeeT NpaKkTU4eCKHIl OTIbIT:
KMHEMaTH4eCKOrO U JUHAMUYECKOTO aHaJIn3a
CUCTEM TBEPAbIX T, pabOThI C MAKETaMH
MHoroTenpbHON auHaMuku (MultiBody Dynamics)
U1t IH(POBOTO KOMIIBIOTEPHOT'O MOAEIMPOBAHUS
TMHAMUYECKUX CUCTEM

[IpakTrky™m 10 BUIY podeccuoHanIbHON
NeSITEIbBHOCTH

3HaeT: crocoObl MOMCKAa U BO3MOXKHbBIE HCTOUHUKHU
nHGOpMAIMH 110 NTPOPECCUOHATIBHON TeMaTHKe,
OCHOBBI YACJIEHHBIX METOJIOB PELICHUS 3a/1a4
CTaTUKHU U JTUHAMHKU 1€(OPMHUPYEMOro Tea,
BO3MO)KHBIE TOCTAHOBKH 3a/1a4 B 00J1acTH
MIPUKJIATHON MEXaHUKH YMEET: KPUTHYECKH
aHAJIM3UPOBaTh UHPOPMAIUIO, TOCTYTIHYIO B
npoeccCUOHANBHBIX TyONUKAMSIX, 115
KOHKPETHU3alluK 3a/1a4 UCCIIeI0BaHUs, BBIOMpATh
YHCJIEHHBIE METO/IbI [T pacueTa HarpsKeHHO-
1e(pOPMHUPOBAHHOTO COCTOSTHUSL KOHCTPYKIMH
[Pa3IUYHBIX TUIIOB, BEIOMPATh 0COOEHHOCTH
IPUMEHEHNUS YHCIEHHBIX METOIOB B KOHKPETHBIX
3a/1a4ax, BHIOMPATh CII0COObI KOMIIBIOTEPHOM
peanu3aly paccMaTpuBacMbIX MeTo0B Mmeet
PAKTUYECKHUM OMBIT: HOATOTOBKU 0030pa
UTepaTypsl ¢ GopMyITHPOBKOI 1eselt U 3a1a4y
MCCJIEIOBAHUS, TOJTOTOBKU COOTBETCTBYIOIIETO
JTOKJIaJ1a, pELICHUs 3a/1a4 TPOYHOCTU THUIIOBBIX
KOHCTPYKIIMH C MUCIIOJIb30BaHUEM YHCIIEHHBIX
METOZ0B, UCII0Ib30BaHUsI HOPMAaTUBHOU
TOKYMEHTAIUH JIUIsl HHTEPIPETaLuU pPe3yJIbTaToB
pacueToB, IPUMEHEHNSI COBPEMEHHBIX ITAKETOB
nporpamm (CAE) miis MmoaenupoBaHust
KOHCTPYKIMH C JJOCTaTOYHBIM YPOBHEM
aJIeKBaTHOCTHU

HpaKTI/IKYM M0 KWHEMATHUKE U TUHAMUKE TBEPABIX
TCJI

3HaeT: OCHOBHBIE MMOHATHS M 3aKOHBI KHHEMATHKU U

JUHAMHWKH TBEPAOTO TCJIa U MEXaHNYeCKOU




CHUCTCMbI, MCTOABI KHHEMATUYCCKOI'O 1
MMHAMHYECKOTO aHAJIN3a MEXaHUYECKON CUCTEMBI,
Q)yHﬂaMeHTaJIBHLIe IIOHATHUA KUHCMATUKHU U
MMHAMMKH; OCHOBHBIE aKCHOMBI, 3aKOHBI U
HpI/IHL[I/IHbI TGOpCTI/I‘-IeCKOf/'I MCEXAaHUKHN IJIA
MpPUMEHEHUS UX B TPodeccnoHambHOM
HNCATCIIBHOCTHU YMCGTI pemaTb THUITIOBBIC 3a1a4U
KHHEMATHKH U TUMHAMUKHA MaTepPHATbHBIX 00BEKTOB,
QHAJIM3UPOBATh IIOJy4YECHHBIN PE3ybTat, IPUMEHATh
TEOpPEeMbl KHHEMATHKHU, 00IIIE TEOPEMBI U
HpI/IHL[I/IHbI JUHAMHUKHU K UCCIICOJOBAHUIO IBUKCHUA
TBEPJIOTO TeJla U MEXaHUYECKOM cuctemsl Mimeer
HpaKTI/I‘{eCKI/Iﬁ OIIBIT: HpI/IMeHeHI/IH METOO0B
KUHEMATHYECKOIO ¥ TMHAMUYECKOTO aHaIu3a sl
MATEMATUYCCKOT'O OIMTMCAaHUS IBUXKCHUA
MaTepHATBHBIX OOBEKTOB M PEIICHUS MOTYYCHHBIX
MATECMATUYCCKUX MOI[CJIGP'I, MATECMATUYCCKOT'O
MOJICTTUPOBAHUS KHUHEMAaTHYECKOTO 1
NTNHAMHUYCCKOT'O COCTOAHUS MEXAaHUYCCKUX CUCTEM
W aHAJIN3a MTOJTYYECHHBIX PE3yIbTaTOB

3KCHCpI/IMCHTaHLHa}I MCXaHHUKa

3HAET: TEOPETUYECKUE OCHOBBI METO/IOB
DKCIIEPUMEHTAJIBHOTO OIPEAEICHUS HAIPSKCHU,
nedopmaruii, mnepeMeneHnii, yCHIni 1 KoJieOaHui,
YCTPOWCTBO COBPEMEHHOTO 000PYIOBAHUS IS
MCCIIEIOBAHUS HAaNpsDKEHU, nedopmanuii,
nepeMeIleHn, ycuiui 1 konebanuii Ymeer:
BBIIIOJIHATH OLIEHKY HaIllPsKEHHO-
1e(pOPMHUPOBAHHOTO COCTOSTHUS, HATPY>KEHHOCTHU U
MPOYHOCTH J1€(POPMHUPYEMBIX FJIEMEHTOB MAIlIUH U
KOHCTPYKLMH OT JEHCTBUS MEXaHUYECKUX,
TEIUIOBBIX U IPYTUX Harpy30K, ONpeaessTh 0a30BbIe
KOJIMYECTBEHHbIE 3HaUEHUs JiehopMaluii 1
HaMPSHKEHUH B «peTepHBIX (KOHTPOJIbHBIX )» TOUKaX
KOHCTPYKLIMH JUIS TIOCJIEYIOLIEN IIPOBEPKHU
TOYHOCTH BBINIOJIHAEMBIX PACYETHBIX UCCIIETOBAHUN
lMeeT npakTUYECKUM OMBIT: PELIEHUS 3a1a4
OLIEHKH JlehopManinii, mepeMeieHnii, TeMapeparyp
U KoJlebaHui, 00pabOTKM 1 aHaIN3a pe3yIbTaToB,
MOJIy4EHHBIX YKCIIEPUMEHTAJIBbHBIMU METOAMU

AHann3 MeXaHH4YeCKOM CUCTEMBI TBCPABIX TCII

3HAeT: KOMIIbIOTEPHBIE CUCTEMBI MOJICIIUPOBAHUS
TUHAMHUKH MEXaHU3MOB M3 a0COJIFOTHO TBEPABIX TE,
TEOPETUYECKUE OCHOBBI M METO/BI KOMITIBIOTEPHOTO
MOJIETTUPOBAHUS YMEET: BBINIOJIHATD
KMHEMATUYECKUN U TMHAMAYECKHUM aHAIU3
MEXaHU4YEeCKOU CUCTEMBI, pa3padaTbiBaTh
BUPTYaJIbHBIE MOJEIHN HCCIIEyEMBIX MEXaHUYECKUX
CHCTEM, YUUTBIBAIOLIMNX OCOOEHHOCTHU MX
KOHCTPYKIMHU VIMeeT NpakTU4eCKH OTIbIT:
KMHEMaTH4ECKOrO U JUHAMUYECKOTO aHaJIn3a
MEXaHUYECKHUX CHUCTEM, pabOThI C TaKeTaMu
MHorotenbHo nuHamuku (MultiBody Dynamics)
U151 KOMITBIOTEPHOTO MOJIETIMPOBAHUS
JMHAMHYECKUX CUCTEM, COCTOSLINX U3 TBEPIBIX TEJl

CrpoutenbHast MEXaHHKa 000JI0YEeK

3HaeT: OCHOBHEIE THIIOTE3bI TEXHHUYESCKOM TCOPUU
O6OJIO‘-I€K, BO3MOXHOCTHU COBPCMCHHBIX YUCJICHHBIX
MCTOAOB PCIICHUA 3a1a4 00 000JI0uKax YMeeT:




3aMyChIBaTh U pelIaTh ONPEAEIIAIONINE YPaBHEHUS,
OINHUCHIBAIOLINE HANPSKEHHO-1e(OpMUPOBaHHOE
COCTOSIHUE 000JI0UEK, BBIOMPATh METOJIBI U TIPUEMBI
MOJIETTUPOBaHMs, oOecreunBaromue 3hPpeKTHBHOCTD
U aJICKBaTHOCTb pacueTHbIX Mozesen Mmeer
NPAaKTUYECKHUH OMBIT: MOTYYEHHUS aHATUTHYECKUX U
YHMCIIEHHBIX (C ncnonp3oBanueM CAE-nporpamm)
OLIEHOK HaIpsHKEHHOTO COCTOSHUS B 3a/1a4ax 00
000J104Kax, MPUMEHEHHs COOTBETCTBYIOIIUX
YCJICHHBIX METOJIOB VISl ONIPEIEIICHUS
HanpsHKeHHO-1e(pOPMUPOBAHHOTO COCTOSIHUS

000JI04€UHBIX KOHCTPYKIIHI

4. O0bém 1 BUABI YUeOHOI padOTHI

OO6mmas Tpya10eMKOCTh JUCIHUILUIMHBI COCTaBIAET 4 3.¢., 144 4., 75,5 4. KOHTaKTHOM

paboTHI
Pacrnipenenenue mo cemectpam
N Bcero B Jacax
Bun yuebuoid padots: 4acoB Howmep cemectpa
7

OO61mmas Tpyao€MKOCTh AUCIUTLITMHBI 144 144

AyoumopHhvie 3auamusi: 64 64
Jlexuuu (JI) 16 16
[IpakTrueckue 3aHsITHS, CEMUHAPHI U (WIIH) IPYTHE BUIBI

ayauTopHbIX 3aHsaTuil (I13) 32 32
Jlabopatopubie padotsI (JIP) 16 16

Camocmosmenvras paboma (CPC) 68,5 68,5
Brimonaenne KypcoBoit paboThl 38,5 38.5
[TonroroBka K 3K3aMeHy 30 30

KoHcynbTanum u mpoMeXyTouHask arTeCTaluus 11,5 11,5

By koHTpOs (3a4eT, qud).3a4eT, IK3aMeH) - sk3ameH,KP

5. ConepkaHue TUCHMIIIIMHBI

No O0beM ayTUTOPHBIX 3aHATHIA 1O BUIaM B 4acax
HaumenoBanue pa3nenoB AUCIUTUTHHBI
pasnena Bcero JI 113 JIP
01 |KomeOaHus HETUHEWHBIX CHCTEM 14 6 4 4
02 |KomebGaHus cTepHEH C pacTpeIeICHHOW MacCcon 44 8 24 12
03 |KonebGaHus maacTUH U 000JI0YEK 6 2 4 0
5.1. Jlekuuu
Ne Ne Kox-
HanmeHnoBaHMe UM KpaTKOE COAEPKaHUE JIEKIIMOHHOTO 3aHATHS BO
JeKIMupas3aesa
4acoB
JluHaMuueckas cucteMa u ee ¢a3oBblil mopTpeT. BexTop cocrosiHus, GazoBoe
01 0] |HPOCTpaHCTBO, (a3oBbIC TPACKTOPHUH U UX CBOMCTBA. HenmHeHbIE CUCTEMBI. )
[Ipumepsl. XapaKTepUCTUKH BOCCTAHABIUBAIOIINUX CUJI: CAMMETPUYHbBIC —
HECHMMETPHUYHBIE, )KeCTKHUE — MsiTKHe. CBOOOTHBIE KOJIeOaHUsT HETMHEHHOM




KOHCEpBAaTHUBHOU cUCTeMBL. OCOOCHHOCTh CBOOOIHBIX KOJIeOaHNN HETMHEHHOM
CHUCTEMBI.

02

01

Meton rapmonnueckoro 6ananca. CkenetHast kpubast. @opma kosneGaHui
HEJIMHEHHOM CUCTEeMBI ¢ OJJHOH cTeneHbio cB000Ibl. CBOOOAHbIE KOJIEOAHUS
HeMMHEWHOM cucteMbl. Cioco0 MpsiMoi JTMHEapU3aluy IPU CUMMETPUYHON U
HECUMMETPHUYHON XapaKTepUCTHKaX BOCCTAHABIMBAIOIIEH CHIIbI. BhIHYXI€HHBIE
KOJIeOaHUS HEJTMHEWHOMN CHCTEMBbI PU TapMOHUYECKOM BO30YKIeHIH. MeToa
rapMOHHYECKOro 6ananca. MeTos MeJIEHHO MEHSIOLUXCS aMIUTUTY]I.
JHepreTuvecKasi OlleHKa JOCTHKUMBIX aMIUIUTY.

03

01

CybrapmoHnuecKkre kojie0aHus B HEMMHEWHBIX cucTeMax. OCOOCHHOCTH
BBIHYK/ICHHBIX KOJI€OaHUN HETMHEWHBIX CUCTEM.

04

02

Konebanus crepxHel ¢ pacnpeaeneHHon Maccoi. CBOOOHBIC MPOIOIbHBIC
KOJIeOaHNs IPU3MAaTUYECKUX CTepKHEN. BbiBoa ypaBHeHM 1BrkeHMs. [ paHnyHbIE
ycioBus. Onpezenenne COOCTBEHHBIX YacTOT U Gpopm konebanuil. KpytunsHsie
K0JI€0aHNS BaJIOB KPYIJIOTO MONEPEYHOrO CEUEHUSI.

05

02

Bnusitaue MMPOAOJILHBIX CHUJI, MOIICPCUHOI'O CABUT'a U UHEPIIUU OCCBOI0 ABUKCHU A
DIIEMEHTOB OajIKi Ha e€ monepeuHbie Konebanus. M3ruOHo-poaoIbHbIE U
M3rHOHO-KPYTHIIBHBIE KOJIEOaHHUs TNIOCKO-TIPOCTPAHCTBEHHBIX paM. YpaBHEHHS
dbopm konedanmii. [eomMeTpruecKre 1 CUIIOBBIC YCIOBHUS COMPSKEHHS.

06

02

BriHyX1eHHBIE U3TMOHBIE KOteOaHust cTepkHerd. MeTo pas3ioKeHHs 110
coOcTBeHHBIM (popmam. CBOMCTBA BBIHYKIEHHBIX KosieOaHuil. OnpenencHue
nepeMenieHui 1 HanpsokeHnid. MeTo HemocpeicTBeHHOTo penieHus. CBOOOIHbIC
U BBIHY)KJICHHBIC KOJIEOAHUS CTEPKHEH NIPU HATHYWU BSA3KOTO TpeHus. Ciyydaii
ructepesucHoro TpeHus. [ unoresa E.C. Copokuna. CriocoObI TOBBIIICHHS
neMIUPYIONINX CBOMCTB CTEPIKHEBBIX CUCTEM.

07

02

KoneGaHnus, BbI3bIBa€MbI€ MOJIBUKHOM Harpy3koil. PacpocTpanenue BosH
mpoaoibHOM Aedopmanu. Citydail BHE3AITHOTO MPUIIOKEHUS CUITBI.
[TpubnmxeHHbIE U YMCICHHBIE METO/bI pacyeTa KojeOaHuii cTepkHel. MeToibl
Panest u Putna. Beibop 6a3ucHbix pynkuuii. [lpusenenue macc. Metosibl
TMHAMUYECKHUX MOAATINBOCTEN U AMHAMUUECKUX JKeCcTKocTel. Pacuet
COOCTBEHHBIX M BBIHYKJCHHBIX KOJIEOaHUIA.

08

03

Konebanus miacTuH. YpaBHEHUs ABUKCHUS TUTACTUHBI ITOCTOSTHHOW TOJIIIHHEIL.
Kpyrnas miactuHa mocToSHHOM TonuuHbl. DopMbl KoneOaHuil KPyIIIbIX MIACTHH.

PacyeT coOCTBEHHBIX 9acTOT U (hOpM KOJICOAHUH.

5.2. IIpakTHyeckue 3aHATUSA, CEMUHAPBI

Ne
3aHATHA

Ne

pas3zienal

HanmenoBanune nmm KpaTKo€ COACPIKAHUC MTPAKTUYCCKOIO 3aHATHUA, CEMUHApa

Koi-
BO
4acoB

01

01

[TocTpoeHue XxapakTepUCTUKHA BOCCTAHABIMBAIOIIEN CUJIbI HETUHEUHOW CUCTEMBI.
[TocTpoeHue CKeIeTHON KPUBOW HEIIMHEMHON CUCTEMBI METOJIOM MTPSIMOM
JIMHEapU3aLH.

02

01

BoiHyKIeHHbIE KoeOaHusl HeTMHEHHOW cucTeMbl. YUCIEHHOE HHTETPUPOBAHUE
YPaBHEHUI JBH>KCHUSI HEJIMHEMHOM CUCTEMBI C HCTIOJIb30BAHUEM TTAKEeTa
MathCAD.

03

02

[Tonepeunsle koebaHus MPU3MaTHYECKUX cTep)kHEeH. [ paHnuHbIe ycIoBUs IpU
MPOJIOJIBHBIX KOJEOAHHSIX CTEpPIKHEH ¢ pacipeeeHHON MacCOu.

04

02

[Tonepeunbie KoneOaHUs MPU3MaTHUECKUX cTepkHel. OnpeneneHue cOOCTBEHHBIX
qacToT U (hopmM. Pacuer monepeyHsix KojebaHuit OAIOK ¢ HECKOJIBKHUMH
y4aCTKaMHU.

05

02

['paHnyHBIC YCIOBUS MPU U3THOHBIX KOJIEOAHUAX CTEPIKHEH ¢ pacrpeneaeHHON
MAacCCOH.

06

02

AHAJIMTHYECKOE OpeieIeHne COOCTBEHHBIX YacTOT M (JOPM IPOJOITBHBIX




KoJIeOaHU CTEp KHEH ¢ pacpeielIeHHON Maccoi.

UuncieHHoe onpeiereHne COOCTBEHHBIX YacTOT U (pOpPM IMPOIOIbHBIX KoIeOaHUH

07 02 N . . 2
CTepKHEH ¢ pacnpezeseHHol Maccoil ¢ ncnoapzoBanuem nakera MathCAD.
08 02 qI/ICJ‘IGHHi)C omnpeaeseHue CO?CTBGHHVBIX 4acToT U (hOPM MPOJIOJIBHBIX KOJIeOaHUI )
CTEPXKHEN C pacpeneIEHHOM MacCOi METOJJOM KOHEYHBIX JJIEMEHTOB.
09 02 YcnoBue OpTOrOHANLHOCTH CvOﬁCTBeI:IJHBIX ¢dbopM npu U3rHOHBIX KONEOAHUIX 5
CTEpKHEH C pacpeeIEeHHON Maccoil.
10 02 Pemenue 37111 O BBIHYKICHHBIX M3THOHBIX KOJIEOAHUSIX CTEPKHEH C )
pacrnpeesIeHHON Maccoil MeTOJOM KOHEUHBIX aMITITUTY/I.
1 02 Permenuie 3a1aun 0 BBIHYKJCHHBIX U3THOHBIX KOJIEOAHUSIX CTEPKHEH C )
pacrpeielIeHHONW Maccoil METOOM pa3JIoKEHHsI 0 COOCTBEHHBIM (hopmam.
12 02 [[TomepeuHsle KoueOAHUS CTEPXKHS C MPOAOJILHON CHITOM. 2
13 02 [IpyMeHeHne MeToZla TMHAMUYECKUX MOJIATIUBOCTEHN B pacuere COOCTBEHHBIX U 5
BBIHY/ICHHBIX KOJICOAHU CII0)KHBIX CUCTEM.
14 02 CocTaBneHre TeOMETPHUYECKUX U CHIIOBBIX YCIIOBUN CONPSKEHUS IPU U3THOHO- )
MPOAOJIBHBIX U U3THOHO-KPYTHIIBHBIX KOJIEOAHUSAX paM.
15 03 |M3rubHble KOoMeOaHUs KPYTIION TUTACTHHBI TTOCTOSTHHOW TOJIITUHBL. 2
berymiue BoHBI B KpYIIIBIX TU1acTUHAX. KpuTHueckue 4acToThl BpallleHHsl JUCKOB
16 03 |[@POBBIX M ra30BBIX Typ6uH. Pe3onancusie quarpammsl. Konebanust o6omouex. )
Crnyyau UCTIONb30BaHUS TEOPUHU 000JI04YEK O€3 pacTIKEHUS CPEIUHHOM
[MOBEPXHOCTH U O€3MOMEHTHOI TEOpHUH.
5.3. JIaboparopHbie padoThI
Ne Ne y Kox-
sansuspasena HaumeHnoBaHMe Wi KpaTKoe cofiepskaHue 1abopaTopHOi paboTh BO
4acoB
01 01 CBobOoaHbIe 3aTyXxarolre KojaeOaHus HeMMHEHHON CHUCTEMBI C OJTHOW CTENIEHbIO )
CBOOOIBI
02 01 |BbeiHYX/I€HHBIE KOICOaHHsI HETUHEHHON CHCTEMBI C OTHOM CTENEeHBI0 CBOOOIBI 2
03 02 CBoOOIHBIE KOJICOAHUS JIMHEHHOW HEKOHCEPBATUBHOM CUCTEMBI C OTHOM )
CTETIEHBIO CBOOO/IBI ITPH PA3JIMYHBIX BUIAX TPCHUS
04 0 BbiHyKeHHbIE KOJleOaHusl JIMHEHHON HEKOHCEPBAaTUBHOW CUCTEMBI C OHOMN 2
CTerneHbto cBOOObI. [locTpoeHe aMIITUTYITHO-4YaCTOTHON XapaKTEPUCTUKH
BoiHyKIeHHbIE KOleOaHusl CUCTEMBI C JIByMsI CTeNeHsIMU cBO0O1bl. CBONCTBO
05 02 |opToroHasbHOCTH (POPMBI BBIHYIAIOILIETO BO3IEHCTBHS K COOCTBEHHOM hopme 2
KOJICOAHU.
06 02 DKCIIepUMEHTAJIBHOE OHPGJEGHCHHGVCO6CTB€HHBIX 4acToT U (hopM KojedaHui )
CTEPIKHS C pacCIpeEICeHHON Maccoi
07 02 CobcTBeHHbIE KOJIeOaHUs CTEPIKHS ¢ pacipeesIeHHOM Maccoi MpH pa3IuUHbIX )
BHJIaX TPEHUS
0% 0 ["amenue kosedaHui CTEPKHA € paclpeieIeHHON Maccoil Ha pe30HAHCE C )
MOMOIIbIO AHTHBUOpATOpa
5.4. CamocrosiTesqibHasi padoTa CTyIeHTa
Brimonnenne CPC
Crnncoxk nureparypsl (¢ yKa3aHUEM Kou-
ITonsun CPC pasnesoB, raB, cTpaHuil) / cceika Ha  [CeMmecTp| BO
pecypc JacoB
BrinonHeHne KypcoBoi paboThl [8], cTp. 110-136 7 38,5
[loAroToBKa K 3K3aMeHY OcHoBHag auteparypa: [1], crp. 50-55; [2], 7 30




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.
219-226; [5], ctp. 177-205, 214-225, 241-
251; [6], cTp. 283-340; [8], cTp. 98-109;
JIOTIOJIHUTENbHAs auTeparypa [1-4];
MeTonuueckue nocobus [ 1]; yuebHO-
METOINYECKHE MAaTePHAIIBI B DJICKTPOHHOM
Buze [1-3].

6. @oH/1 OLIEHOYHBIX CPEICTB /ISl IPOBeIeHNsI TEKYIero KOHTPOJIsl YCIIeBAeMOCTH,
NMPOMEKYTOYHOM aTTeCTallMu

KonTpons kauecTBa 0CBOCHUS 00pa30BaTEILHOMN MPOrpaMMbl OCYIIECTBIISCTCS B
cootBercTBHH ¢ [Tonokennem 0 6aTbHO-PEUTUHTOBON CUCTEME OTICHUBAHUS PE3YIbTaTOB
y4eOHOM IeSITENbHOCTH 00yYarOIIUXCHl.

6.1. KouTpoabubie meponpusitus (KM)

Haspanue -
Ne | Ce- Bun Makc. THIBA-
KOHTpoJbHOTO  |Bec [Topsnox HauncneHus: 6amIoB
KM|mectp| xoHTpOIISI U Oamn eTCs B
pomp A
Tect o
N [IpoBOAUTCSA KOMIIBIOTEPHOE
Texymui KOJIeOaHUsIM
1 7 . 1 6 [recTupoBaHue. MakcumabHast DK3aMEH
KOHTPOJIb HEJIMHEWHBIX
OLIEHKA 3a TeCT - 6 0AJUIOB.
CUCTEM
Tect no
. [IpoBOINTCS KOMIIBIOTEPHOE
Texkymwmii |konebGaHUSIM CUCTEM
2 7 L |1 6 [rectupoBaHue. MakcuMabHas DK3aMEH|
KOHTPOJb | C pacHpeleeHHON
. OLIEHKa 3a TeCT - 6 6aJsIoB.
Maccoi
3anrcaHa XapakTepUCTHKA
BOCCTaHABJIMBAOIIEH CHIIBI - | Ga.
[Tomyueno Tounoe perieHue - 1 6an.
[losry4eHo penieHue METOAOM NPSIMOK
Pemenne 3agaun
N nmuHeapuzanuu - 1 6am. [Tonydyeno
Texymuii | Ne9 o konebGanusx
31 7 SR 1 | 6 |pemenue meronom Pynre-Kyrra-1  px3amen
KOHTPOJIb HEJTMHEWHOM .
CHCTEML 6ami. [Toctpoen ¢a3oBblil moptper - 1
6as1. [IpuBeneHo oTnu4me pereHni
OT TOYHOTO - 1 Gami. MakcumanbHoe
qrcI0 OAJUIOB 3a pelIeHue 3a/1a4u - 6
0aJIoB.
3anucaHbl TpaHUYHBIE YCIIOBUA - 1
6as1. [TomydeH 4acTOTHBII
onpenenuTens - 1 6amn. Haiinensr He
Pemenne 3amaun
Nol0 o MeHee 6 COOCTBEHHBIX YacTOT B
. B MathCAD - 1 0ann. Halinens! e
Texymnii COOCTBEHHBIX
41 7 1 | 12 |meHee 6 cOOCTBEHHBIX YaCTOT B Ansys [K3aMeH
KOHTPOJb  |KojeOaHusX OaKu C
N - 1 6an. BeimonHeHa poBepKa
pacnpeesIeHHOM
o YCIJIOBUSI OPTOrOHAJIBHOCTH IIEPBBIX
Maccoi
Tpex ¢opM - 1 6ami. Beimonnena
[MpOBEpKa I'PAaHUYHBIX YCIOBUH - |
6aJi1. BeilosiHEHO cpaBHEHHE




COOCTBEHHBIX YaCTOT, HAl/ICHHBIX B
MathCAD u Ansys, - 1 6am.
BEBITIOTHEHO CpaBHEHHE TIEPBBIX TPEX
coOCTBEHHBIX (HOPM MEepEMEIIECHUH,
HaiinenHsix B MathCAD u Ansys, - 1
0asu1. BITOTHEHO cpaBHEHHE TIEPBBIX
Tpex cOOCTBEHHBIX (HOPM YITIOB
nmoBopoTa, HaiieHHbIX B MathCAD u
Ansys, - 1 6amt. Beimonneno
CpaBHEHHE TIEPBBIX TPEX COOCTBEHHBIX
(dhopM U3rubdarIUX MOMEHTOB,
HalineHHbIXx B MathCAD u Ansys, - 1
0as1. BeIomTHEHO CpaBHEHHE MEPBBIX
TpeX COOCTBEHHBIX (JOPM MOTIEPEUHBIX
cwi1, HaiineHHBIX B MathCAD u
Ansys, - 1 6am1. Beimonaena
HOPMHPOBKA COOCTBEHHBIX (OPM U3
YCITOBHSI PABEHCTBA €IMHHUIIE
00001IIeHHON MacChl Ha KaXKI0M
cobctBeHHOM hopme - 1 Ga.
MakcuMaabHOE YHCIIO 0aJTOB 32
pereHue 3aaadu - 12 6aios.

Pemenne 3amaun

HaiiieHbl 1aBHBIE KOOPAWHATHI B
MathCAD - 1 6amn. [Tomydeno
peleHre 3a1a9 O BHIHYKICHHBIX
koseOaHMsIX OajKku B Ansys - 2 6asia.
BrimoaeHo cpaBHeHne Gopm
MepeMeIleHu IpU yCTaHOBUBIIUXCS
BBIHYKJICHHBIX KOJICOAHHSX,
HaiinenHbix B MathCAD u Ansys, - 2
Oanna. BeimonueHo cpaBHeHue popm

Nell o M3rH0aloIMX MOMEHTOB IIPU
BBIHYK/JICHHBIX YCTaHOBUBIIIHUXCS BEIHYKJECHHBIX
Texymmii  |KoneGaHUSX OaNKH C 9 KoneOaHuax, HaiineHHeIX B MathCAD S K3AMEH
KOHTPOJIb pacnpeneneHHon u Ansys, - 2 6ama. [Toctpoensl
Maccoi Ha rpaduky nepemMenieHuit mpu
HEPE30HAHCHOM YCTaHOBUBIIIUXCS BEIHYKJECHHBIX
pexuMe KoyieOaHusax, HaliaeHHBIX B MathCAD,
[IPU Pa3HOM YHCJIE CJIaraeMbIX - |
6amn. [TocTpoeHs! rpaduku
M3rU0AIOIINX MOMEHTOBIIPH
YCTAHOBUBILUXCS BBIHYKJACHHBIX
KoyeOanusax, HaliieHHBIX B MathCAD,
[PU Pa3HOM YHUCJIE ClIaraeMbIX - |
6am1. MakcuManbHOE YHCo 0aioB
3a penieHue 3a1a4um - 9 6asioB.
[lomy4yeHsl I1aBHbIE KOOPAMHATHI B
Pemenne 3amaun MathCAD Ha pe30HaHCHOM peKuMe —
Nel2 o 1 6ann [HomyueHo pernieHue 3a1a4u o
BBIHYKJICHHBIX BBIHYKJICHHBIX KOJI€OaHMIX 0aKu Ha
Texymmii  |koneGaHUSX OaNKH C | [PE30HAHCHOM peskume B Ansys — 1 S K3AMEH
KOHTPOJIb pacnpeneneHHon Oayu1 BeITIoIHEHO cpaBHEHUE
Maccoi Ha [pE3yJIBTAaTOB pacyeTa NepeMeIIeHU B
PE30HAHCHOM MathCAD u Ansys — 1 6ann
pexume BrINnonHeHO cpaBHEHHE PE3YJIbTATOB

pacyeTa N3rudarnmx MOMEHTOB B




MathCAD u Ansys — 1 6amn
[Tomyuensr nepememnienus B MathCAD
B 3aBUCUMOCTH OT YHCJIA CJIaraeMbIX —
1 6amn [Tomydens! uzrudaronme
MoMeHTHI B MathCAD B 3aBHCHMOCTH
OT YHCJIa cllaraeMbIxX — 1 0amn
OmnpeneneHa TOYKa paCOIOKCHHUS
COCPEIOTOYCHHOM CHUITBI © MOMEHTA U3
YCIOBUA MUHMMYyMa 0000IIeHHON
CHUJIBI HAa BTOPO# coOCTBeHHOM (hopme
- 1 6ann [Honyuena AUX B Ansys — 1
6amt [Tomyyena AUX B MathCAD — 1
Oan BeimonHeH pacdyet Ha IPOYHOCTH
Ha HEPE30HAHCHOM peknuMe — 1 Gasr
BrInoTHEH pacdeTr Ha MPOYHOCTH Ha
PE30HAHCHOM pexkume — 1 6anmn
BrInoTHEH pacdeTr Ha MPOYHOCTH Ha
PE30HAHCHOM PEKHUME MPU HOBOM
PaCTONIOKEHUH COCPEIOTOYCHHON
CHJIBI 1 MOMEHTa — 1 0amn
MaxkcuMalIbHOE YKCIIO 0aJIjIoB 3a
pereHue 3a1adn - 12 6amios

Texymni
KOHTPOJIb

Pemenue 3amaun
Nel3 o
COOCTBEHHBIX
KOJIEOAHHUAX
MPOCTPAaHCTBEHHON
pambl

3anucarh 12 TpaHUYHBIX YCIOBHU NTPU
M3rHOHO-TIPOIOIBHBIX KOJTEOaHHIX
paMbl ¥ 12 TpaHUYHBIX YCIOBUN NTPU
M3rHOHO-KPYTHIIBHBIX KOJIEOaHUSIX
pambl. Kaxioe ycinoBue onieHuBaeTcst
B 0,3 O6amra HUroro 7,2 Gama 3a
IPaHWYHBIE YCIOBUS. 3anucars 6
yclioBuil paBHOBecus y3na (1o 0,3
Oaya 3a yciosue): Mtoro 1,8 6amios
32 yCIIOBUSI PABHOBECHS.
MaxkcuMaabHOE YUCIIo 0alIoB 3a
pernieHue 3agaun - 9 6amioB

OK3aMCH

Kypcosas
paboTa/mpoeKT

3amuTa KypcoBon
paboThI

60

1. Otuet. OTYET TOMKEH OBITH
0(OpMJIEH B COOTBETCTBUU C OOITUMU
TpeOOBAHUAMU, IPEIBIABIAEMBIMH K
OTYETHBIM MaTepuagaM COITIaCHO
['OCT 7.32-2017 "OTtuet 0 Hay4HO-
Hcce0BaTenbckoil padore". TekcT
oT4yéTa HaOMpaeTcs Ha KOMIbIOTEpE
(ITK) u opopmitsieTcst B me4aTHOM
Buzie. OH OJKEH BKIIIOYATH B ceO0sI
TUTYJIbHBIN JINCT, JIUCTHI 33JaHHI,
OIIaBJICHUE, BBEJCHNE, OCHOBHYIO
4acTb, 3aKJIIOUEHUE,
O6ubnuorpauyecKuii CucoK u
pUIoKeHUs (He o0si3aTenbHas
vyacTh). Ha TuTynbHOM nHCTE
HE00XOJMMO yKa3bIBaTh BCE aTpUOYTHI
paboThI U UIEHTU(PHUKALIMOHHBIE
cBenieHus o cryaente. [locne
TUTYJIBHOTO JINCTA MPEACTABIISAETCS
MOJNMCAaHHOE MHANBHUIYyaJIbHOE
3ananue. [lanee cnenyer aHHOTaUMA U

OIIaBJICHUEC C YKA3aHUCM CTpPAaHUII. B

Kyp-
COBBIE
paboTHI




OTYET B 00S13aTETTLHOM TIOPSIIIKE
BKJIFOYAIOTCSI MaTepHalIbl COIIaCHO
WHANBUIYIBHOMY 33JJaHUIO,
MIPUBOAMUTCS CIIMCOK MCTIOIb3YEMbIX
MCTOYHUKOB MHpopmarmu. OTder
TTOJIKEH OBITH XOPOIIIO
OTPENAKTUPOBAH U WILTIOCTPUPOBAH
rpadukamu, JuarpaMmMamu, CXeMaMu,
puUCyHKaMu. B KOHIIe OTYeTa MOTYT
OBITH MpUBEIEHBI IpUokeHus. OHU
00513aTEIBHO JTOJDKHBI OBITH
[IPOHYMEpPOBaHbI, CHA0KEHbI
€IMHOOOPA3HBIMU TIOJUCIMH U
OIHCAHBI B OTYETE (C KaKOH 1EebI0
[PUIAraroTCsl, KaK UCTONB3YIOTCS Ha
npakTuke). [Ipu oneHnuBanuu
[PE3YIBTaTOB MEPOTIPUATHS
MCIIOJIB3YETCsl 0aNIbHO-PEHTHHIOBAS
CUCTEMa OIICHUBAHUS PE3YIBTATOB
YIeOHOU JeATETLHOCTH 00yYarOIINXCs
(YyTBeprkJieHa IPUKA30M PEKTOpa OT
24.05.2019 1. No 179). IIpu onenxe
PaboTHI CTY/IEHTA IPUHUMAETCS BO
BHUMaHUE cofiepKaHue, 00beM U
KaueCcTBO O(POPMIICHHS OTYETA.
Kputepuu onieHuBaHus 0TYéTA!
HaJTM4YMe TUTYIBHBIOTO JIUCTA (5
OaytoB); Hanuure pedepara (5
0aJuIoB); HANIMuMe coaepxanus (5
0aJTOB); HAJTMYHE OCHOBHOM YacTH (5
0aJJIOB); HATMYKE 3aKIIFOYCHHS (5
0aJIOB); JIOTUYHO U TTOHATHOE
MepeaHo cofep:kaHue padoThI B
TEKCTE MOSICHUTEILHOM 3amncKH (5
0aJlJIOB); YETKOCTh M JIOTHYHOCTh
MOJTy4YE€HHBIX BHIBOAOB U
pexoMeHaanwmii (5 6aion);
opdorpadudeckas u MyHKTyaIr[MOHHAS
IpPaMOTHOCTb B TEKCTE OTUéTA (5
0aytoB). MakcuMaabHOE KOJTUYECTBO
OamoB 3a otuet — 40. Bec
Mepornpudarus - 1. 2. [Ipesentanus.
OrneHKH 3a Ipe3eHTaIHo. 5 0aIoB -
MPE3EHTAIUS COACPKUT TUTYIIbHBIN
Clang, Ueu, 3a/1a44, OCHOBHYIO
4acTbh, BHIBOJIbI U TIOJTHOCTHIO
PacKpbIBaeT CYTh BHITIOTHEHHON
paboThI, Ipe3eHTAalHsI Ka4eCTBEHHO
odopmiieHa. 4 6aia - mpe3eHTaIHs
COJIEPKUT TUTYJIBHBIN CIIaiij, 11,
3a/1aui, OCHOBHYIO YaCTh, BBIBOJIBI, HO
HEJ0CTAaTOYHO TOJTHO PACKPHIBAET
CYTh BBIIOJIHEHHOU paboThI. 3 Oaa -
MPE3EHTAIUS COACPKUT TUTYIIbHBIN
ClalJ, 3a/1a44, OCHOBHYIO 4acTb, HET
BBIBOJIOB 110 paboTe, Mpe3eHTalus




roxo oopmiteHa. 2 6anna -
MPE3EHTAIUS COACPKUT TUTYIIbHBIN
CJIailJl, OCHOBHYIO 4acCThb, IIOXO
odopMiieHa, HESICHA CYTh
BBINOJIHEHHOH pa®oThl. 1 Gat -
MPE3EHTAIUS COACPKUT TUTYIIbHBIN
CJIaii/1 ¥ OTPHIBOYHBIE CBEICHUS O
pe3yNbTaTax BBIMTOJTHEHHOU paboThI.
0aJUIOB - PE3EHTAIHSI OTCYCTBYET.
MaxkcumanbHOE KOJIMYeCTBO OalIoB 3a
rpe3eHranuio — 5. Bec meponpustus -
2. 3. Hoxnan. CTyneHT B
YCTaHOBJICHHBIE CPOKHU CHAET Ha
kadenpy oT4€r. OTUET NOMKEH
COZIEPKaTh PE3YyNbTaThl PEILICHHS
3agad Ne9-Nel3. Jlata u Bpems
3alIUThl OTYETA YCTAHABIMBAIOTCS
Kadeapoit B COOTBETCTBHUH C
KaJICHIapHBIM TpauKoM yaeOHOTo
npornecca. OneHka 3a
TTOKJIa/IBBICTABIISICTCS CIETYIOLUM
oOpazom: 5 0aIoB - JOKIAI 1O
BBITTOJIHEHHOI paboTe 4eTKOo
BBICTPOEH; aBTOP MPEKPACHO
OPHEHTUPYETCS B IEMOHCTPALIMOHHOM
MaTepuase; MoKa3aHo BlIaJieHUe
CTELMATbHBIM alapaToM;
MCIIOJIb30BaHbl O0IIIEHAYYHbIE U
CHeIMalIbHbIE TEPMHHEI, CJICITaHbI
YETKUE BBIBOJIBI; O0yJaromuiics
OTBETHJI YETKO M SICHO Ha BOIPOCHI,
3aJlaHHBIE 10 pe3ybTaTaM JoKiaaa. 4
0asuia - JOKJIaJ YeTKO BHICTPOEH, HO
€CTh HETOUHOCTH; aBTOP
OPHEHTUPYETCS B IEMOHCTPALIMOHHOM
MaTepuase; oKa3aHo BlIaJieHUE
CTELMAIbHBIM anapaToM;
MCIIOJIb30BaHbl O0IIIEHAYYHbIE U
CHeIMalIbHbIC TEPMHHEI, CJICITaHbI
BBIBO/IbI; 00YYAIOLIUIICS OTBETHII
HEIOCTATOYHO YETKO U SICHO Ha
BOIPOCHI, 3aJTaHHBIE IO PE3ybTaTaM
nokJazaa. 3 6amia - JoKIaa 00bICHAET
CYTbh paOOTbI, HO HE MOJHOCTHIO
OTpaXkaeT coaepx aHue paboThI;
[PECTABICHHBIN 1€MOHCTPAIMOHHBIN
MaTepHall He MOJTHOCTBIO
MCIIONIB3YETCS TOKJIATIHKOM;
[MOKa3aHO BJIaJIEHUE TOJIBKO 0a30BBIM
anmapaToM; BBIBOJBI UMEIOTCS, HO HE
TTOKa3aHBbI; CTYJIEHT ¢1a00 OTBEYAET Ha
3aJJaHHBIE TTOCJIE 3aIUTHI BOMPOCHL. 2
0asuia - JOKJIaa He OOBSICHSET CYTh
(PabOThI; IPE3EHTAIUS COAEPIKUT
OTPBIBOYHBIE CBEJICHHUS O Pe3yJbTaTax
paboThI; HE TIOKA3aHO BiIaJIeHUE




CHEIMAJIbHBIM 1 0a30BBIM armapaToM;
BBLIBOJIBI HE JOKA3aHbI; HET OTBETOB HA
BOMPOCHI. | Oa - JoKIax cienaH, Ho
JICMOHCTPAIIMOHHBIA MaTepHa
(mpe3eHTanus) Mpu AOKIIAJIE HE
ncnoab3oBad. 0 0aI0B — JOKIIAT
OTCYTCTBYeT MaKCcUMaIbHOE YHCIIO
OaJLI0B 3a mokiIaz - 5 6awioB. Bec
Meponpustus - 2. 4. IToroBas olieHka
3a KypcOBYIO paboTy. MakcuMalibHOE
yrci0 0aioB 3a otuet - 40 0ayIoB.
MaxkcuMaJIbHOE YHCJIO OaJlJIOB 3a
npe3eHranuio - 10 6amos.
MaxkcuMaJIbHOE YHCIIO OaJlJIOB 3a
nokian - 10 6amnos. Mroro 60 6amnos

IIpome-
91 7 KYTOYHAS
arTecTanus

9K3aMCH

40

DK3aMEHAIMOHHBINM OMIIET BKIIOYAET B
ce0s1 1Ba TEOPETUUECKUX BOTIPOCA U
TpU 3a/1a4¥ (O/IHA 110 HEJIMHEHHBIM
KOJICOAHUSIM, OJTHA 110 TPAHUYHBIM
YCIIOBUSIM, OZIHA 1O BBIHYKJIEHHBIM
KOJICOAHUSM CTEPKHEH C
[pacrpeesIeHHON Maccoi).
Teopetnuecknii Borrpoc Nel
(koeOaHust HETMHEHHBIX CHCTEM)
OIICHUBAETCS 10 YETHIPEXOAITEHOM
mkane Teopernueckuil Bonpoc Ne2
(KonebaHus CTEPIKHEH ¢
pacripeielIeHHON Maccoi)
OIICHUBAETCS 10 YETHIPEXOAITEHOM
mkane 3agada Nel (koneGanus
HEJTMHEHHBIX CHCTEM) OIICHUBAETCS 10
yeThIpex0auibHOM mikane. 3agaga No2
(KonebaHus CTEPIKHEH ¢
pacripeielIeHHON Maccoi)
OIICHUBAETCS 10 YETHIPEXOAITEHOM
mkane. 3anada Ne3 (rpaHUYHBIE
YCJIOBHST) OLIEHUBAETCS TI0
yeTbIpex0auIbHOM MIKane. MakcuMyM
3a 6miter 20 6amioB. Bec
KOHTPOJIBHOTO MEPOIPUATHS - 2.
MaxkcumanbHOE YHCiIo 6aioB 3a
bk3aMmeH - 40 6amios.
UeTtbipexOaibHas MIKaia
olleHMBaHUs. 4 Oanna - 3a1aHue
BBITIOJITHEHO TTOJTHOCTHIO MPABHIIBHO,
0e3 enuHo omuOku 3 Oanna -
3a/IaHK€ BBIMTOJTHEHO MPABUILHO, HO
€CTh HE3HAUUTENIbHBIE OITHOKH. 2
0aJut - 3a7jaHUE BBITIOTHEHO, HO €CTh
CYIIECTBEHHbIC OMMOKHU. 1 Oa -
3a/IaHK€ HE BBITTOJIHEHO, HO
[PEANPUHATA MOMbITKA pemieHus. 0
0aJLIOB - 3aaHUE HE BBIITOJIHEHO
[MOJIHOCTHIO.

DK3aMCH

6.2. Ilpouenypa npoBeaeHusi, KpUTEPHUH OLlEHMBAHUSA



Bun
MPOMEKYTOUHOH [Ipouenypa npoBeneHus
aTTecTaluu

Kpurepun
OLICHUBaHUs

OrneHnBaH#e MPOXOIUT B OopMe MyOTMUHOM 3aIIUTHI CTYACHTOM
oTyeTa rnepej MnpernoaaBarajieM. 3aluTa OT4eTa COCTOUT B
KOPOTKOM JIOKJIaJIe ¢ Tpe3eHTaIue (5-7 MUHYT) CTyJIeHTa U B
OTBETAax Ha BOIIPOCHI MO CYLIECTBY oTyeTa. MakcuMaabHOE Yuciio |B cooTBeTcTBUU

KypcoBbIe paboThl | 0anoB 3a ordeT - 40 6amioB. MakcumanbHOE Yncio 0aoB 3a [ 1. 2.7
npesenTtanuio - 10 6ammoB. MakcumansHoe unciio 6amnoB 3a  |[lonoxxeHust
nokiaan - 10 6amros. Utoro 60 6autoB OtimnuHo: 51-60 6ayuioB
Xoporo: 45-50 6amtoB YinoBneTBOpUTENbHO: 36-49 Gamnios
HeynosnerBopurensHo: 0-35 6amios

[Tocne okoHYaHMs SK3aMeHa Oasibl, 3apaboTaHHbIC HA dK3aMEHE
(makcumym 40 6aIOB) CKIIABIBAIOTCS ¢ OajiaMu, 3apa00TaHHBIMH
B ceMecTpe (3amaun Ne9-13 cemecTpoBOro 3aaHus U ABa
KOHTPOJIBHBIX TecTa (MakcumyM 60 GamtoB)). Onpenensercs

UTOTOBBII peHTHHT 00YYaIOIerocs MmyTeM JAeTIeHUS CyMMapHOTO
p Y Y yMMap B cooTBeTcTBUM
yucia 6annoB, HAOPAHHOTO CTYIEHTOM Ha 9K3aMEHE U B CEMECTPE,
cmm. 2.5,2.6
Ha MakcumalnbHoe uncio 6amios (100 6amioB). OTiUyHO:
Benmuuuna petitunra odyqatomerocs 85...100 %. Xopomo:
Benunuuna peiitunra odydatomierocs 75...84 %.
VYnosnerBopurtensHo: Bennuuna peituara odydaromierocs 60...74
%. HeynoBnerBoputenbHO: BennunHa peiTuHra 00ydaromerocs
0...59 %

SK3aM€EH
[Tomoxenus

6.3. Ilacnioprt ¢oHIa OLIEHOYHBIX CPEACTB

Komnerenuun Pesynprarel 00yueHus

3HaeT: METOIBI pacucTa COOCTBEHHBIX U BBIHYKJACHHBIX KOJICOaHUI CHCTEM

[1K-1 . o
C pacIpeneacHHON Maccon

YMmeeT: pemars 3a7a4u 00 onpeesieHul COOCTBEHHBIX YacTOT U (hopM

[1K-1 . . .
KOJeOaHUH MEXaHUYECKUX CUCTEM C pacipeaciIiCcHHON MaCCoOU

HMeeTt npakTUuecKuii onbIT: MpuMeHeHus rmaketa Ansys Workbench most

TIK-1 pacueTa COOCTBEHHBIX M BBIHYKICHHBIX KOJICOAHHIA CUCTEM C H A
pacnpeneIeHHOM Maccoi

3HAeT: METO/Ibl pacyeTa COOCTBEHHBIX U BBIHYK/ICHHBIX KoJeOaHu

[1K-2 . . ullis +H+
HEJIMHEHHBIX CHCTEM C OHON CTENEHbIO CBOOOIBI

K2 YMeeT: BBINOJIHATD YUCIEHHOE HHTETPUPOBAHUE YPABHEHUH IBUKECHUS AN An
HETMHEWHBIX CUCTEM C OJJHOH CTENEHbI0 CBOOOIBI
lMeeT npakTUYeCKUi ONbIT: MpuMeHeHus naketa Mathcad s pacuera

[1K-2 COOCTBEHHBIX U BBIHYKJIECHHBIX KOJI€OaHUI CHCTEM C pacIipeie]IeHHON H [ [

Maccou

TumnoBbie KOHTPOJIBHBIC 3a1aHUS 110 KaXKAOMY MCPOIIPUATHIO HAXOIATCA B
IMPUITOKCHUAX.
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H. O. baymana, 2003. - 271 c. ni.

4.  bunepman, B. JI. Teopus Mmexannueckux kojebanuii [ Texct] YueOHUK
JJ1s1 BY30B 110 criell." JlnHaMuka u mpoyHoCTh MamuH". - M.: Boiciias mkona, 1980.
- 408 c. un.

5. Kamnyn, A. b. Ansys B pykax uHxxeHepa [ Tekct] mpakt. pyk. A. b.
Kamnyn, E. M. Mopo3zos, M. A. Ondepsena ; npeauci. A. C. [llanckoro. - U3m.
crep. - M.: URSS : JIUBPOKOM, 2014. - 269 c. uu.

0) OononHumenvbHas Iumepamypa:

1. babGakos, M. M. Teopus konedanuii Yue6. nocodue aiis By3oB 1. M.
babaxog. - 4-e uzn., uctp. - M.: Jlpoda, 2004. - 592 c.

2. Kapagaes, B. I'. Teopus xoiebaHuii MEXaHUYECKUX CUCTEM YUeO.
nocobue k kypcoBoit padore B. I'. Kapapaes, B. H. lllenoasnos, B. ®. IlITeikaH;
HOx.-VYpaun. roc. yu-T, Kad. Teopet. mexanuka; FOx.-Ypain. roc. yu-1, Kad. Teoper.
mexanuka; FOYpI'Y. - Uensounck: M3narensctBo FOVYpI'Y, 2000. - 53,[1] c.

3. Tlanosko, f. I. YcroitunBoCTh U Kosiebanus ynpyrux cucrem: CoBpem.
KOHIIEIIIINH, ITapaJIOKChl U OIIMOKH. - 3-¢ u3., mepepad. - M.: Hayka, 1979. - 384 c.
WIIL.

4.  Csernmuukwnii, B. A. 3agaun u npumeps! o Teopun kosedanuii Y. 1
VYueb. nocobue ans Bry30B. - M.: U3garensctBo MI'TY, 1994. - 307 c. un.

5. Ceemmukuid, B. A. 3aiaun u npumepsl 1o Teopuu koiaedanuii Y. 2
VY4eb. nocodue s BTy30B. - M.: U3narensctBo MI'TY um. H. O. baymana, 1998. -
262,[1] c. un.

6. S6nonckuii, A. A. Kypc Teopun konedbanui [J1jis1 MalmmHOCTPOUT.
crienl. By30B]. - 3-€ u3/l., ucnp. u jaoi. - M.: Beiciias mkoina, 1975. - 248 c. ui.

8) omeuecmeenHvle U 3apyOedtCHble HCYPHANbL NO OUCYUNTUHE, UMelowuecs: 8 budiuomexe:
He npenycmorpenst

2) Memoouueckue YKazanus 0Jisi Cmy0eHmos no 0C80EHUI0 OUCYUNTUHDL:
1. Pomanos, B. A., Ciusa O. K. AHanuTudeckas JMHaAMUKa U TEOPHUS
koyieOanuii. Yueonoe mocodue / B. A. Pomanos, O. K. Cinua. — UensaOuHCK,
N3nparensckuit Lentp IOYpI'Y, 2011. — 136 c.

U3 HUX: Y4eOHO-Memoouyeckoe obecneyerue camocmosamenbHol pabomsl CmyoeHma:

DJIeKTPOHHASI Y4eOHO-MeTOoAuYeCKasl IOKYMeHTaIUs



HaunmenoBanue

No Buz peeypeas | bubnuorpaduueckoe onrcanue
TUTEPaTyPHI AIIEKTPOHHOUN
bopme
S EKTDOHHO- Crpenxos, C. I1. BBenenue B Teopuro KoiaebaHul : yueOHUK IS
o 6HHI())TeqHa;1 By30B / C. I1. CtpenkoB. — 4-e uzn., crep. — Cankr-IletepOypr
1 JlOTTOTHUTE TbHAS cHcTeMa : Jlanp, 2021. — 440 c. — ISBN 978-5-8114-7343-4. — Tekcr :
nmuTepaTypa A ATENLCTEA DIIEKTPOHHBIH // JIaHb : 27eKTpOHHO-OMOIOTeUHAsI CUCTEMA. —
A URL.: https://e.lanbook.com/book/158954 (mara obpamienus:
Jlanb 3
26.12.2021). — Pexxum noctyna: AJjis aBTOpU3. MOJIb30BaTENEH.
AnpomuH, . T. Teopus TMHEHHBIX U HEMUHEHHBIX KOIeOaHUM :
DIEKTPOHHO- yueonoe nocoowue / I. T. Angomus. — 2-e u3n., cTep. —
O6ubIMoTeYHas Cankr-IlerepOypr : Jlanb, 2021. — 320 c. — ISBN 978-5-
OcHoBHas o
2 TeDaATYDA cucreMa 8114-1460-4. — Texkcr : anexTpoHHbIH // JIaHb : 2IEKTPOHHO-
patyp U31aTeIhCTBA oubnmuoreynas cucrema. — URL:
Jlanb https://e.lanbook.com/book/168476 (nara ob6parenus:
26.12.2021). — Pexum noctymna: s aBTOPU3. MOIH30BATEICH.
S EKTPOHHO- OcHoBbl pabotel B ANSYS 17/ H. H. ®enopora, C. A.
6H6JII/II())TC‘-IHa}I Bansrep, M. H. lanunos, 0. B. 3axapoBa. — Mockaa : JIMK
3 OcHoBHas cHCTeMa [Ipecc, 2017. — 210 ¢. — ISBN 978-5-97060-425-0. — Tekcr :
uTeparypa A ATeNLCTEA DIIEKTPOHHEIH // JIaHb : 37eKTpOHHO-ONOIMOTEUHAsI CUCTEMA., —
A URL: https://e.lanbook.com/book/90112 (mgara oOparienus:
Jlanb 3
26.12.2021). — Pexkxum noctyna: AJjis aBTOpH3. MOJIb30BaTENCH.
Anpomus, [ T. AHanuTuueckas AMHAMUKA U TEOPUS
DIEKTPOHHO- kosie0anuii : yaeonoe nocodbue / I. T. Annormmna. — CaHKT-
OoubnmroTeuHas [TeTepOypr : Jlanp, 2021. — 256 c. — ISBN 978-5-8114-3432-
OcHoBHas _
4 TenATYDA cucTeMa 9. — Texcr : anekTpoHHbIH // JIaHb : 3EKTPOHHO-
patyp M3/1aTelIbCTBA oubnuoreunas cucrema. — URL:
Jlanb https://e.lanbook.com/book/169293 (nara obparmenus:
26.12.2021). — Pexxum noctyna: AJjis aBTOpU3. MOJIb30BaTENEH.
['ycbkoB, A. M. AHanu3 konebaHuii KOHCEpBaTUBHBIX
S EKTPOHHO- HEJTMHEHHBIX CHUCTEM C OJTHOM CTETICHBIO CBOOOIHI | YIEOHOE
o1 6HHI())TeqHa;1 nocobue / A. M. I'ycekos, C. B. SIpecbko. — Mocksa : MI'TY
5 JloTTOTHUTE TbHAS cHcTeMa um. H.D. baymana, 2013. — 41 c. — ISBN 978-5-7038-3650-
uTeparypa 3IATeIECTRA 7. — Tekcr : neKTpOHHBIH // JIaHb : SIEKTPOHHO-
.HaII[{L oubnuoreunas cucrema. — URL:
https://e.lanbook.com/book/52261 (nara oOpameHus:
26.12.2021). — Pexxum moctyna: AJis aBTOpH3. TIOJIB30BaTENCH.
[TepedeHpb UCTIONB3YEMOTO MTPOTPAMMHOTO OOCCIICUCHHS:
1. Microsoft-Office(6eccpouno)
2. PTC-MathCAD(6eccpouHo)
3. Dassault Systemes-SolidWorks Education Edition 500 CAMPUS(6eccpouno)
4. Math Works-MATLAB, Simulink R2014b(6eccpouno)
5. ANSYS-ANSYS Academic Multiphysics Campus Solution (Mechanical, Fluent,

CFX, Workbench, Maxwell, HFSS, Simplorer, Designer, PowerArtist,
RedHawk)(6eccpouno)

[Tepedenp ucnonb3yeMbIx MpohecCHOHANBHBIX 0a3 TaHHBIX U HH(DOPMAITMOHHBIX
CIIPABOYHBIX CUCTEM:

Her




8. MarepunajibHO-TeXHHYECKOE o0ecredeHne 1 CIUTITHHbI

OcHoBHOE 000pyI0BaHKE, CTEH/Ibl, MAKEThI, KOMIIbIOTEPHAS] TEXHHKA,

Bun 3anaruit aNQ IPeayCTaHOBJICHHOE IPOrpaMMHOE 0OecIieueHIEe, UCTIONIb3YEeMOE JUIS
YA Pa3IMYHBIX BUIOB 3aHITUH
[IpoexTop, sxpan, Kommerotep Intel Pentium Core 13, 4 I'6 O3V, 512 M6
336 "
Jlexuuu @) HDD, monutop Acer 20", kj1aBuatypa, Mbllllb, IPEAYCTAaHOBIEHHOE
nunensnonnoe [10 Solidworks, Ansys, MathCAD
TaGobaropinie 1334 Komnbrorepnsiii kiacc — 12 mt. Kommsiotepsr Intel Pentium Core 15, 8 I'6
SaF})ISITI/ﬁI 2) 03Y, 512 M6 HDD, monutop Acer 20", kiaBuarypa, MbIIlib,
npexycranoBieHHoe JmieH3nonHoe [10 Solidworks, Ansys, MathCAD
Komnbrotrepnsiii kiacc — 12 mt. Komnsiotepsr Intel Pentium Core 15, 8 I'6
[Ipaktnueckue  |334

3aHATUA 1 CCMHUHAPLI

2

03V, 512 M6 HDD, monutop Acer 20", kj1aBuarypa, MbIIiib,
npenycranoBienHoe JuieH3nonHoe [10 Solidworks, Ansys, MathCAD




