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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

CrpoutenbHasi MEXaHHKa 000JI0YEK,
CrpouTtenbHas MEXaHHUKA TUIACTHH,

OCHOBBI aBTOMaTH3allU1 UHKEHEPHBIX PACUETOB,
AHaJIN3 MEXaHUYECKON CUCTEMBI TBEPABIX TE,
[IpakTUKyM 110 KHHEMAaTUKE U JTUHAMUKE TBEPbIX
TEII,

HecTtanaapTHble 3ajaun CONPOTUBICHUS
MAaTepUAJIOB,

DKCHepUMEHTaIbHAs MEXAHHKA,

Teopus konebanwmid,

[{udpoBoe MoaenupoBaHue JUHAMUKH MAIIUH U
MEXaHH3MOB,

AHanuTH4ecKas TMHAMHKa,

[TpakTHKyM 1O BHIY MPOQPECCUOHATHLHOM
IesITEILHOCTH,

OCHOBBI pacyeTOB Ha MPOYHOCTh B HUHXKEHEPHOM
[IPAKTHUKE

OnTHKO-TeOMETPUYECKHAE METOABI U3MEPEHUH,
[{ndpoBie METONBI aHAIN3A JUHAMUKA
KOHCTPYKILIMH,

BuOpomeTpust 1 BUOPOIMArHOCTHKA,
J[MHaMKKa MaIlluH




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

MpCAMICCTBYIOIMUX JUCIHUILINH:

Jucrumimna

TpeboBanus

HecranmpapTHble 3a1a41 CONMPOTUBIICHUS
MAaTEepUAJIOB

3HaeT: 001IMe 32aKOHOMEPHOCTH HEYTIPYTOro
OJHOKPATHOTO U MOBTOPHO-IIEPEMEHHOTO
eOopMHUPOBaHUS MAaTePHAIIOB, OCHOBBI pacyeTa Ha
NPOYHOCTH MO JOIMYCKAeMbIM HAIPSDKEHHUSIM U 110
JI0ITyCKaeMbIM Harpy3KaM, OCHOBHBIE THITOTE3bI
MeXaHUKH Je(OpMHUPYEMOTro Teja U, B YaCTHOCTH,
COIIPOTHBIICHHSI MATEPHAJIOB YMEET: 3aIUCHIBATh
CHCTEMBbl yPaBHEHUI Y HEPABEHCTB, OMHMCHIBAIOIIUX
Heynpyroe aeGopMupoBaHre KOHCTPYKITHIA,
(bopMyIUpOBaTh BOSMOXKHBIE 33/1a4: OIIpEICIICHUE
NpeAeTbHBIX HArPY30K, IePEMEIICHUH, OCTAaTOUHBIX
HaNpsDKEHUH, BBIICIATH KPYT 3a71a4, B KOTOPBIX
0COOEHHOCTH PacCMaTPUBAEMBIX POILIECCOB
TpeOyIOT IPUMEHEHUS CIIeU(PHUECKUX METOI0B
aHanmm3a lmMeeT mpakTHYeCKHUi OIIBIT: PEIICHHUS
3a/a4 ONpeAeICHUs Harpy30K, HapsHKeHUH U
NepeMEeIeHIH ITPH OJHOKPATHOM H TOBTOPHOM
Harpy>KeHUH 3a IpeJiesilaMi yIpyrocTH,
OTIpEJICIICHUS TIPENIETbHBIX HATPY30K IS
KOHCTPYKIMH Pa3IMYHbIX THIIOB: CTEP’KHEBBIX
(paboTarolux Mpy pacTsHKEHUU-CKaTUH, KPYUEHUH,
n3rude) U He SBIAIOUIUXCS CTEPKHEBBIMU
(coennHEeHHS YIIEMEHTOB KOHCTPYKIIUH),
(bOpMYIUPOBKY 3a/1a4 PacUETOB 32 MpeAeIaMu
YIIPYTOCTH, OTIPENICIICHUS TIEPEUHS BOZMOMKHBIX
pE3YJIbTaTOB

AHanuTuyeckas JUHaMHKa

3HAeT: OCHOBHBIE MIOHATUSA TEOPUHU MAJIBIX
KOJIeOaHMIA TMHEHHBIX CUCTEM C KOHEYHBIM YHCIIOM
cTeneHeil cBo00/bl, OCHOBHbIE ITOHATHS,
¢u3nUecKre OCHOBBI M METOJIbI MATEMATUIECKOTO
aHaJIM3a IMHAMUYECKOrO IIOBEJEHUS MEXaHUUECKUX
cucteMm, 6a3oBble PyHIaMEHTaIbHbIE,
€CTECTBEHHOHAYYHBIE ITOJIOKEHUS aHAJIMTUYECKON
TMHAMUKA ¥ TEOPUH KOJIeOaHUI YMeEeT: BBIOIHATh
pacyeT COOCTBEHHBIX YAaCTOT U COOCTBEHHBIX (hopM
MaJIbIX KOJIEOAHUH IMHEHHBIX KOHCEPBATHBHBIX
CHCTEM C KOHEUHBIM YHCIIOM CTeleHel cBOOOIbl,
CTaBUTh U peuIaTh 3a7a4u O JIBHKCHUH U
PaBHOBECUH MaTepUAJIbHBIX 0OBEKTOB,
KOHCTPYKIIMH U COOPYKEHUH, KilacCH(PHUIINPOBATH
MEXaHUYECKYI0 CUCTEMY Ha OCHOBaHHUM BBISBICHUS
HAJIOKEHHBIX CBS3€H U 3alIUCH UX YPABHEHUI;
OIIPENeNIATh YNUCIIO CTENEHENH CBOOObI
MEXaHUYECKOU CHCTEMBI; 3aIIMChIBATH YPABHEHUS
NIBUKCHUS; COCTABIIATh U PEILIATh
XapaKTEPUCTUYECKOE YPAaBHEHNUE; YCTaHABINBATh
XapakTep IBHKEHHSI MEXaHUYECKOM CHUCTEMBI
(xosiebarenbHBIN WM HEeKoniebaTenbHbIN) MMmeer

HpaKTI/I‘ICCKI/Iﬁ OIIBIT: paCdCTa YCTAHOBUBIIUXCA U




HEYCTaHOBUBIIUXCA KOJIEOAHUN JTUHEHHBIX
KOHCEPBAaTUBHBIX CHUCTEM C KOHEUHBIM YHCIIOM
cTerneHeil cBoOO/Ibl, aHATIN3a PE3YIBTAaTOB PEIICHUS
3aja4 JMHAMUYECKOTO MOBEICHUSI MEXaHUUECKUX
CHCTEM C KOHEUHBIM YHCIIOM CTETeHel cBOOOIHI,
(hOpMyYIIUPOBKH BHIBOJOB M O()OPMIICHHSI OTYETOB O
BBITIOJIHEHHBIX UCCIIEIOBAaHUSX, 3aITUCH
nudepeHIaTbHBIX YPAaBHCHHUH IBI)KEHUS B
npsiMoii hopme, oOpaTHOH Popme, C TOMOIIBIO
ypaBHeHuUl Jlarpan:xa BTOporo poaa

CTpOI/ITeJ'IBHaH MECXaHHKa IIJIaCTHH

3HaeT: OCHOBHBIE TUIIOTE3bl TEXHUYECKOW TEOPUU
IUIACTHH, BO3MOXKHOCTU COBPEMEHHBIX YHCIEHHBIX
METOJIOB PEILEHHs 3314 O TUNIACTUHAX YMEeT:
3alKUChIBaTh U pPeIIaTh ONPEAEIIAIONINE YPaBHEHUS,
OTMCHIBAIOIINE HAMPSKEHHO-1e()OPMHUPOBaHHOE
COCTOSIHUE TIJIACTHH, BHIOUPATh METO/IbI M IPHEMBI
MOJIeUpOBaHUs, o0ecreunBaomne 3pGeKTUBHOCTh
1 aJIeKBaTHOCTh pacueTHbIX Moaenel Mimeer
MPAKTHYECKHUI ONBIT: MOMyYEHUS! aHATUTUIECKUX U
quCIeHHBIX (¢ ucnonb3oBanueM CAE-nporpamm)
OLICHOK HaIpsKEHHOTO COCTOSTHUS B 3a7a4ax o
[UIACTUHAX, IPUMEHEHHS COOTBETCTBYIOIINX
YHCJIEHHBIX METO/IOB IS ONpEeeNIeHUs
HanpsHKEHHO-1e(OPMUPOBAHHOTO COCTOSIHUS
KOHCTPYKIIMH U3 MJIaCTUH

9KCHepI/IMeHTaHLHaH MCXaHHUKa

3HAET: TEOPETUUECKUE OCHOBBI METOJIOB
KCIIEPUMEHTAIILHOTO ONPEACICHUS HAPSIKCHHUH,
nedopmaruii, nepeMenieHnii, yCuIni 1 KoJieO0aHui,
YCTPOWCTBO COBPEMEHHOTO 000PYIOBAHUS IS
MCCIIEIOBAHUS HAaNPsKEHUH, nedopManuii,
nepeMeIleHni, ycuimui 1 konebanuilt Ymeer:
BBITIOJIHSTH OLIEHKY HalpsKEHHO-
11e()OPMHUPOBAHHOTO COCTOSTHUSI, HATPY>KEHHOCTHU U
MPOYHOCTH J1€(POPMHUPYEMBIX FJIEMEHTOB MAIIUH U
KOHCTPYKLIMH OT JEHCTBUS MEXaHUYECKUX,
TEIUIOBBIX U IPYTUX Harpy30K, ONpeaessTh 0a30BbIe
KOJIMYECTBEHHbIE 3HaUeHUs iehopMaluii 1
HaNPSKEHUH B «pETIEPHBIX (KOHTPOJIBHBIX )» TOUKAX
KOHCTPYKLIMH JUIsl TOCIIEYIOIIEH TPOBEPKU
TOYHOCTH BBITIOJTHIEMBIX PACUETHBIX UCCIIEIOBaHUN
MMeeT NpakTUYeCKUI OMBIT: PELICHMs 3a/1a4
OLIEHKH JlehopManiuii, mepeMerieHnii, TeMapeparyp
U KoslebaHui, 00pabOTKM 1 aHaIN3a pe3yIbTaToB,
MOJTyYEHHBIX SKCIIEPUMEHTAIbHBIMU METOIaMU

HI/I(prBOG MOJACIUPOBAHNC NTUHAMUKHU MAlllMH U
MCXaHHU3MOB

3Haet: coBpeMeHHble nakersl 1D u 3D nudposoro
MOZIETTUPOBAHUS IUHAMHUKHN cOOPOK U3 aOCONIIOTHO
TBEP/IbIX TEJI, TEOPETUUECKUE OCHOBBI U METO/IbI
U(PPOBOr0 MOJICIUPOBAHUS YMEET: ONpeiesITh
KMHEMaTHUYECKHE U JUHAMHUYECKHE ITapaMeTpbl
KOHCTPYKIHMH (TIepeMeleHHsI, CKOPOCTH U
YCKOPEHUS TOYEK), pa3padbarsiBaTh HU(PPOBBIC
BUPTYaJbHbIE MOJIENIN HUCCIIEyEMbIX MEXaHUYECKUX
CUCTEM, YUUTHIBAIOIINX OCOOEHHOCTH MX
KOHCTPYKIMH VIMeeT npakTH4eCcKHii OIbIT:
KMHEMaTHUYECKOTO U JUHAMHUYECKOTO aHaIn3a
CHCTEM TBEpAbIX TeJl, paboThl ¢ HaKeTaMU




MHoroTenpbHON auHaMuku (MultiBody Dynamics)
TUTST TUPOBOTO KOMITBIOTEPHOTO MOACITUPOBAHUS
TMHAMHYECKUX CUCTEM

Teopus konebanuit

3HaeT: 0a30BbIe (yHIaMEHTAJIBHBIE,
€CTECTBCHHOHAYYHBIE TTOJIOKCHUS TEOPUU
Kos1ie0aHHii, OCHOBHBIE TMOHATHS, PU3NUECKHE
OCHOBBI M METOJIbI MAaTEMATUYECKOTO aHAJIN3a
TMHAMUYECKOTO MOBEJICHNSI MEXaHUYECKUX CUCTEM
'YMeeT: BBINOIHATh pacyeT COOCTBEHHBIX YacTOT U
COOCTBEHHBIX (POPM MaJIbIX KoJIeOaHUH TIMHEHHBIX
KOHCEPBAaTHBHBIX CUCTEM C KOHEYHBIM YUCIIOM
cTerneHeil cBoOO/Ibl, CTABUTH M PeIlIaTh 3aJja4H O
NIBIDKEHUH U paBHOBECHH MaTepHaIbHBIX 00BEKTOB,
KOHCTPYKLIMH U cOOpyKeHui MIMeeT npakTuieckui
OTIBIT: BBHITIOJIHATH PACUET YCTAHOBUBIIIHUXCS
KoJ1e0aHM JTMHEHHBIX KOHCEPBATUBHBIX CUCTEM C
KOHEYHBIM YHCJIOM CTENeHeH cBOOO/IbI, aHaN3a
PE3YJIbTaTOB PELICHU 3a]a4 TUHAMUYECKOTO
TIOBEJICHUSI MEXaHHYECKUX CUCTEM C KOHEYHBIM
YHCIIOM CTeNeHel cBo0ObI, (POpMYyITHPOBKH
BBIBOJIOB H O)OPMJIICHHSI OTYETOB O BBHITIOJTHEHHBIX
UCCIICIOBAHUSAX

AHaJIN3 MEXaHUYECKON CUCTEMBbI TBEPABIX TEI

3HaeT: KOMIIbIOTEPHBIE CUCTEMBI MOJEIHPOBAHNUS
TMHAMUKY MEXaHU3MOB U3 a0COJIFOTHO TBEPABIX TEll,
TEOPETHUYECKHUE OCHOBBI U METO/IbI KOMITBIOTEPHOTO
MOJICTTUPOBAHUS YMEET: BHITIOIHATD
KMHEMaTUYeCKUI U AMHAMUYECKHUI aHAIu3
MEXaHMYECKOM CHUCTEMBI, pa3pabaTbiBaTh
BUPTYaJIbHBIE MOJEIH HCCIIEyEMbIX MEXaHUUECKUX
CHUCTEM, YUYUTHIBAIOIINX OCOOCHHOCTU UX
KOHCTPYKLMH MIMeeT NpakTU4eCKHil OIbIT:
KHHEMaTHUECKOTO U JUHAMUYECKOTO aHAJIN3a
MEXaHUYECKUX CHCTEM, pabOThI C TaKeTaMu
MHOTOTENbHOU quHaMUKH (MultiBody Dynamics)
17151 KOMITBIOTEPHOTO MOJIETTUPOBAHUS
TMHAMUYECKUX CHCTEM, COCTOSIINX U3 TBEPJBIX TE

[IpakTiKy™m 1Mo BUAY NpOQeCCUOHATBEHOM
NesATETbHOCTH

3HaeT: crocoObl MOUCKAa ¥ BO3MOXKHBIE HCTOUHUKHU
uHbOpMaIH 10 NpodeCCHOHATBHON TeMaTHKe,
OCHOBBI YUCJICHHBIX METOAOB PCIICHHUA 3a1a4
CTaTUKHU U TUHAMUKHU J1e(QOPMHUPYEMOTro Tena,
BO3MOYKHBIC TTOCTAHOBKH 33134 B 00JIaCTH
MPUKIIATHOM MEXaHUKH YMeeT: KpUTHUECKHU
QHAJIM3UPOBATh NH(OPMALUIO, TOCTYIHYIO B
npodeccuoHaNbHBIX MyONMUKAUIX, 1715
KOHKpPCTU3allMX 3a1a4 UCCJICAOBAHNA, BI>I6I/IpaTI)
YHCIIEHHBIE METO/IbI /IS pacueTa HarpsKeHHO-
e (hOpMUPOBAHHOTO COCTOSIHUSI KOHCTPYKITHIA
pPa3JIMYHBIX THUIOB, BEIOUPATh 0COOEHHOCTH
IMPUMCHCHU YN CJICHHBIX MCTOJOB B KOHKPETHBIX
3a/1auax, BBIOMPATh CIIOCOOBI KOMIIBIOTEPHOM
[peanu3aliui paccMaTpruBaeMbIX MeToZ0B MmeeT
MPaKTHYECKHUI OMBIT: TOATOTOBKU 0030pa
TUTEepaTyphl ¢ POPMYIIUPOBKOH TIeIeH 1 3a/1a9
MCCJIETOBAHUS, TOJTOTOBKH COOTBETCTBYIOIIETO
TOKJIaa, pEIIeHuUs 3a/1a4 MPOYHOCTU THUITOBBIX

KOHCTPYKI_II/Iﬁ C MCITIOJIB30BAHHCM YHCICHHBIX




MCTOOOB, UCITOJIL30BaHUA HOpMaTHBHOﬁ
NTOKYMEHTAITUH JUTSI MHTEPIPETAIIMN PE3yIbTaTOB
PACUCTOB, IPUMCHCHHUA COBPCMCHHBIX IMAKCTOB
nporpamm (CAE) miis mogenupoBaHus
KOHCTPYKIIMM C IOCTaTOYHBIM YPOBHEM
aJICKBaTHOCTHU

OCHOBEI aBTOMAaTU3alM MHKCHCPHBIX paCuCTOB

3HaeT: OCHOBHbIE (U3NYECKUE SBICHUS U
MPOIIECChI, CUCTEMbI KOMITBIOTEPHONW MaTeMaTuKu
IUTST peneHns 3a71a9 B 00IaCTH MPUKIIATHON
MEXaHUKH C TIOMOIIBIO CYIIIECTBYIOLINX
WH(OPMAITMOHHBIX TEXHOJIOTHIA U KOMITBIOTEPHBIX
pOrpaMM; OCHOBBI IPOBEICHUS] MaTEMAaTHYECKUX
BBIYUCIICHII WH)KEHEPHBIX PACUETOB B
KOMIIbIOTEpHO# nporpamme Mathcad,
CYIIECTBYOIINE HH)OPMAIIMOHHBIE TEXHOJIOTHH U
KOMIIBIOTEPHBIE MPOrPAaMMBI JJIS1 IPOBEICHUS
WH)KEHEPHBIX PAacdeTOB; OCHOBBI PACUETOB
DIIEMEHTOB KOHCTPYKLIUH U ITPOBEICHUS
MaTeMaTHIeCKNX BBIYUCICHHIA C HCITOIB30BAHUEM
BBIYUCIIUTENBHBIX METOI0B YMEET: MPOBOIUTH
OCHOBHBIC MaTEMAaTUYECKHE BEIYUCIICHHS B CHCTEME
Mathcad; mpuMeHsTh cTaHAApPTHBIE
MareMaTuieckue pyHkuuu nporpammel Mathcad
[pY IPOBEICHUN HEOOXOTUMBIX WHKEHEPHBIX
[pacueToB, pacyeToOB HA MIPOYHOCTD, JKECTKOCTh
YCTOMYMBOCTH THITOBBIX CTEPKHEBBIX CUCTEM;
NPUMEHSTH (PU3UKO-MaTeMaTHIECKUE METOIBI JITSI
peleHus MPAKTUIECKUX 3a71a4; IPUMEHSATh
BEPOSITHOCTHBIE U CTATUIECKHE METOJIBI TIPH
00pabOoTKe IKCIIEPUMEHTANBHBIX JAHHBIX,
MPOBONTE PACUETHI HA MPOYHOCTD, )KECTKOCTh U
YCTOMYUBOCTH THITOBBIX CTEPKHEBBIX CUCTEM U
DIIEMEHTOB KOHCTPYKIIMH C MTOMOIIBIO TIPOTPAMM
KOMIIBIOTEPHON MaTeMaTHKH; IPUMEHSTh
COBPEMEHHBIC MAaTEMaTHIECKUE MTaKeThl IPOTPAMM
1 00pabOTKHU pe3yabTaToB dKcriepuMenTa Mmeer
MPaKTUIECKHH OTIBIT: PeIICHHsI KOHKPETHBIX 3a/1a4 C
MOMOIIbIO YUCIIEHHBIX METOI0B; CAMOCTOSTEIbHOTO
MPOBENICHHSI PACYETOB HA IPOYHOCTB, KECTKOCTH U
YCTOMYUBOCTH THIIOBBIX 2JIEMEHTOB KOHCTPYKIIMIA B
nporpamme MathCAD; o6paboTku
HKCIIEPUMEHTAJIbHBIX JAHHBIX MPH MPAKTUYECKON
paboTe Ha KOMITBIOTEpPE C MPUMEHEHHEM
COBPEMEHHBIX BBIYMCIUTEIbHBIX CUCTEM; HABBIKAMHU
NpUMEHEeHUsT PU3NKO-MAaTEMATHIECKOTO arapara u
METOJI0OB MaTEMaTHYECKOTO U KOMIIBIOTEPHOTO
MOZICTTUPOBAHMS B TIpoIiecce MpoQeCCHOHATEHON
NesITeIbHOCTH, pacdeTa Ha IPOYHOCTH HJIEMEHTOB
KOHCTPYKIIHIA C HCITOJIb30BAHUEM COBPEMEHHBIX
BBIYUCIIUTENLHBIX CUCTEM; TPUMEHEHHS
MaTeMaTH9YeCKOTO amnmapara JJisi CTAaTUCTUIECKOM
00pabOTKU pe3yabTaTOB KCIIEPUMEHTA

OCHOBBI pac4eToB Ha MPOYHOCTh B HHKEHEPHOU
[PAKTHKE

3HAeT: KJIIACCUYECKUE U TEXHUUECKHE TEOPUU U
METO/Ibl, IPOTPECCUBHBIE (PU3UKO- -MEXaHUYECKUE,
MaTeMaTU4E€CKHUE U KOMIIbIOTEPHBIE MOAEIIN IS

OIICHKHU MPEICIbHBIX COCTOSTHUN Pa3HOTO pojia




KOHCTPYKIIMH, 001a/1al011[1e BBICOKOW CTENIEHBIO
aJIeKBaTHOCTHU PeaJIbHBIM IpolieccaM U 00beKTam,
COBpPEMEHHBIE MOAXO0/IbI, B TOM YHUCIIE,
MaTeMaTHYE€CKHUE MOJIENIN K OIIPEIEIECHUIO
[IPEIEIIBHBIX COCTOSIHUM 3JIEMEHTOB KOHCTPYKIIMA,
BO3HMKAIOIME IPU OAHOKPATHOM, IIOBTOPHO-
MEePEMEHHOM U JITUTEIHHOM (TIPH MOBBIIIEHHOM
TEeMIIEpaType) Harpy>KeHUU YMEET: ONpPEeaesTh
[pEEIbHBIE COCTOSIHUSA, BKIIIOYasi 00pa30BaHue
TPELINH, HA OCHOBE KJIACCUYECKUX U TEXHUUYECKUX
TEOPUIl 1 METO/I0B, COBPEMEHHBIX aJIEKBAaTHBIX
(bU3HKO- -MEXaHUYECKUX, MATEMATUIECKUX U
KOMITBIOTEPHBIX MOJIEIEH, MPUMEHSITh COBPEMEHHbBIE
TeOpuH, PU3NKO-MaTEMATUUECKUE U YHNCIICHHbBIE
METO/IbI MCCIIEIOBAHUS 3aKOHOMEPHOCTEMN
peann3alniy NpeieIbHbIX COCTOSTHUM U3ETUI B
YCJIOBUSIX OJHOKPATHOT'O, IOBTOPHO- -IIEPEMEHHOTO
W JUTUTEIBLHOTO HarpykeHusi MiMeeT npakTuueckuit
OIIBIT: PELICHUS 3a/1a4, CBA3aHHBIX C OIPEAEICHUEM
pa3IMYHBIX MPEEIbHBIX COCTOSHUHN, 00a1aTh
HABBIKAMU PUMEHEHHUSI aJIEKBATHBIX (QU3HUKO-
MEXaHUYECKHUX, MAaTEMaTUYECKUX U KOMIIBIOTEPHBIX
MoOJIeTIeH, pacyeTOB M HABBIKU UCIIOJIb30BAHUS
MAKEeTOB MTPUKJIAIHBIX IPOrPAMM, BKIIFOYAs
akageMuueckue maketsl MK, a Takoke HOBBIX
CHUCTEM KOMIIBIOTEPHOTO MPOEKTUPOBAHUS U
KOMITbIOTEPHOTO WHKUHUPUHTA JIJISl OLICHKU
MIPOYHOCTH 3JIEMEHTOB KOHCTPYKIIHMIA

HpaKTI/IK}IM 10 KWHEMATHUKE U TUHAMHUKE TBEPABIX
TCJI

3HAeT: OCHOBHbIE TIOHATHUS U 3aKOHbI KHHEMATUKH U
TMHAMMKHU TBEPOTO TEJIa U MEXaHUYECKON
CUCTEMBI, METO/Ibl KHHEMAaTU4YEeCKOTO U
TMHAMHYECKOTO aHaJIN3a MEXaHNYECKON CUCTEMBI,
dbyHIaMeHTaIbHbIE TOHATUS KHHEMATUKH U
TMHAMMKHU; OCHOBHBIE aKCOMBI, 3aKOHBI U
MPUHLIUIIBI TEOPETUYECKON MEXAHUKHU IS
NpUMEHEHUs UX B IPO(eCcCHOHATbHON
NeSTEIbHOCTH YMEET: pelllaTh TUIIOBbIE 3a/1a41
KUHEMAaTUKU U JUHAMUKU MaTepUaIbHbIX OObEKTOB,
QHAJIM3UPOBATh MTOJyUYEHHBIH pe3ybTaT, IPUMEHITh
TEOpEeMbl KHHEMaTHKH, OOIINE TEOPEMBI U
MPUHLIUIIBI JTUHAMUKHU K UCCIIETOBAHUIO IBUXKEHUS
TBEPJIOTO TeJla U MEXaHUUYECKOU cuctemsl Mimeer
MPAKTHYECKHUI ONBIT: MPUMEHEHUS METOJIOB
KMHEMAaTHUYECKOTO U JUHAMHYECKOTO aHaIn3a AJs
MaTeMaTH4YECKOTO OMMCAHUS JABMKEHUS
MaTepHUaIbHBIX 00bEKTOB U PELICHHUS TOTYYEHHBIX
MaTeMaTH4YEeCKUX MOJIEel, MaTeMaTH4eCKOTro
MOJEIMPOBAHNS KUHEMAaTHYECKOTO U
TUHAMHYECKOTO COCTOSIHUS MEXaHUYECKUX CUCTEM
W aHAJIN32a MTOJyYEHHBIX PE3YJIbTaTOB

CrpoutenbHasi MEXaHHKa 000JI04YeK

3HaeT: BOBMOKHOCTH COBPEMEHHBIX YMCIIEHHBIX
METOJIOB peIIeHHs 3a7a4 00 0007I0YKax, OCHOBHbBIC
CUIOTE3bI TEXHUUECKOH TeoprH 000I0ueKk YMeeT:
BbIOMpAaTh METO/Ibl U TIPUEMbI MOJIETTUPOBAHUS,
obecrneunBaromye 3pGHEeKTUBHOCTh U aJIEKBATHOCTh

[PACYCTHBIX MOI[CJ'[Gﬁ, 3alMUChIBATh U pCIIATH




ONpEACIAIONINE YPaBHEHUS, ONTUCHIBAIOIIINE
HaMNPsHKEHHO-Ae(pOPMUPOBAHHOE COCTOSHUE
o0osouek MiMeeT nmpakTUYecKuil ONbIT: MPUMEHEHUS
COOTBETCTBYIOIINX YHCICHHBIX METOAOB JUIS
OTIpeIeNIeHUs] HalPsHKEHHO-1€(OPMHUPOBAHHOTO
COCTOSTHUSI 000JI0YEYHBIX KOHCTPYKIUN, TOTYUYEHHS
QHAJIMTUYECKHUX U YUCIIEHHBIX (C MCII0JIb30BAaHUEM
CAE-nporpaMMm) OII€HOK HaNPsDKEHHOTO COCTOSTHHS
B 3a7a4ax 00 000I04YKax

4. O0béM 1 BUABI YUeOHOI1 padoThI

OO6m1ast TpyA0€MKOCTh JUCHUIUIMHBI COCTaBIsET 4 3.€., 144 4., 75,5 4. KOHTaKTHOM
paboThI

Pacnpenenenue o cemectpam
Bcero B yacax
Bun yuebHoM paboThI
4acoB Homep cemectpa
7

O6mast Tpy10EMKOCTh AUCIIUTUIMHBI 144 144
AyoumopHvie 3auamusi: 64 64

Jlexuuu (JI) 16 16

[IpakTudeckue 3aHATUS, CEMHUHAPHI U (HITN) IPYTHE BHUIBI 37 37
aynuTopHbIX 3aHsaTHil (I13)

Jlabopatopusie pabotsl (JIP) 16 16
Camocmosmenvuas paboma (CPC) 68,5 68,5

Brinonnenne KypcoBoit paboTbl 38,5 38.5

[ToaroroBka k 3K3aMeHy 30 30
KoHCynbranyum v npoMeKyTouHasi aTTecTalus 11,5 11,5
Bua konTposs (3adet, qud.3a4ueT, IK3aMeH ) - sk3ameH, KP
5. ConeprkaHue TUCHMIIIIMHBI

Ne O06beM ayTUTOPHBIX 3aHATHI MO BHIaM B yacax

HanmenoBanue pa3aenoB AUCHUTUTHHbI

pasnena Bcero JI 113 JIP

01 |KoneGaHust HEMTMHEWHBIX CHCTEM 14 6 4 4

02 |KonebaHus CTepxKHEH ¢ pacpeneeHHOM MacCoi 44 8 24 12

03 |KonebaHus TuIacTUH U 000JI0YEK 6 2 4 0

5.1. Jlekuun
Ne Ne Kox-
rexunmpaszena HanmMeHoBaHME WITH KPAaTKOE CONIEpKaHHUE JIEKIIMOHHOTO 3aHSATHS BO
4acoB
Jlnnamuueckast cucteMa u ee ¢a3oBblid mopTpeT. BekTop coctosiHus, pazoBoe
MPOCTPAHCTBO, (pa30BbIe TPACKTOPUH U UX CBOICTBa. HenuueliHble cucTemsl.

01 01 [Tpumepsl. XapakTeprUCTUKN BOCCTAHABIUBAIOIINX CUII: CAMMETPUYHbBIE — )
HECUMMETPHYHBIE, KeCTKUEe — Msarkue. CBOOOIHbIE KoJleOaH!Us HEMTMHEITHON
KOHCEPBATHBHOU crCcTeMbl. OCOOCHHOCTH CBOOOTHBIX KOJICOAHHMI HETMHEHHON
CHCTEMBI.




02

01

Meton rapmoHndeckoro 6ananca. Ckenernas kpusas. @opma xonebanuit
HEJINHEHHON CUCTEMBI C OJHON CTEIleHBI0 cBOOOABI. CBOOOIHEIE KOIEOaHUS
HeJMHeHOo# cucteMbl. Crioco0 mpsMoi JIMHeapu3aluy P CUMMETPUYHON U
HECUMMETPUYHOM XapaKTePUCTHKaX BOCCTAHABIMBAIOILEH CHIIBL. BhIHYXICHHBIE
KoJ1e0aHMsI HeIMHEHHON CUCTEMBI IPU TaApMOHUYECKOM BO30Y KIeHUU. MeToxn
rapMOHHYECKOro O6anaHca. MeTos MeJIEHHO MEHSIOIUXCS aMIUTUTYI.
DHEpreTu4ecKas OlleHKa JOCTHKUMBIX aMIUIUTY/.

03

01

CyOrapMoHHUeckue KonebaHus B HeMUHEHHBIX cucTeMax. OcoOeHHOCTH
BBIHYK/ICHHBIX KOJICOaHWI HETHHEHHBIX CUCTEM.

04

02

Konebanus crepxHel ¢ pacnpeaeneHHon Maccoi. CBOOOHBIE MPOIOIbHBIC
Kosie0aHMsl MPU3MAaTHUECKUX CTepHel. BriBon ypaBHeHu# BHkeHus. [ paHnyHbIe
ycioBus. Onpezenenue cOOCTBEHHBIX YacTOT U GpopM kosebanuil. KpyrunpHeie
Kos1e0aHMsI BaJOB KPYIJIOTO MONEPEYHOIO CEUEHHUSI.

05

02

BriusiHue IpoJobHBIX CHUJI, TOTNIEPEYHOT0 CABUTAa U MHEPLIUU OCEBOTO JABMIKEHHS
HIIEMEHTOB OaJKK Ha €€ mornepedHbie konebanus. I3ruOHo-1po1oapHbIE U
M3rMOHO-KPYTHIIbHBIE KOJIEOaHUs TIOCKO-IIPOCTPAHCTBEHHBIX paM. YpaBHEHHUs
dopm konebanuii. ['eoMeTpuvecKre 1 CHIOBBIC YCIIOBHS COMPSKEHUSI.

06

02

BbIHyXIeHHbIE N3THOHBIE KOeOaHus CTepKHEeH. MeToa pa3ioxKeHus 1o
cobcTBeHHBIM popMaM. CBOMCTBA BBIHYXJICHHBIX KojieOanuii. OnpeneneHue
nepeMeIeHui 1 HarpsbkeHui. MeTo HenmocpencTBeHHOro pemieHus. CBoOo HbIE
U BBIHY’KJICHHBIE KOJIEOaHUS CTEpKHEN IPU HAIM4YUU BS3KOro TpeHus. Ciyyaii
ructepesucHoro Tpenus. [unoresa E.C. Copokuna. CriocoObI OBBITIICHUS
neMIUpPYIOUINX CBOMCTB CTEPIKHEBBIX CUCTEM.

07

02

Konebanus, BbI3bIBa€MbIE MOABHKHOM Harpy3koil. Pacripoctpanenue BoiH
npooabHOM nedopmanuu. Cirydail BHE3aITHOTO MPUIOKEHUS CUJIBI.
[TpuOnu>keHHbIE U YHUCIEHHBIE METO/IbI pacueTa KojJebaHuii ctep:kHeil. MeTtozsl
Panes u Putna. Boi6op 6a3uchbix ¢pynkuuii. [Ipusenenne macc. Metosl
TMHAMHUYECKUX IMOJAATIIMBOCTEH M TUHAMHUYECKUX JKeCTKocTel. Pacuer
COOCTBEHHBIX M BBIHY)KJICHHBIX KOJI€OaHHH.

08

03

KoneGanus rmacTuH. YpaBHEHUs! JBU)KEHUS MJIACTUHBI IOCTOSHHON TOJIIIMHBI.
Kpyrmas miactuHa nocTossHHOM TonuHbl. DopMbl KoseOaHuil KpyIIbIX MJIACTHH.

PacueT coOCTBEHHBIX 4aCTOT U (hopM KosieOaHu .

5.2. IlpakTHyecKne 3aHATHS, CEMUHAPBI

Ne
3aHATHSA

Ne

paszznena

HaunmenoBanue unmu KpaTKoC COACPIKAHUC MPAKTUYCCKOIO 3aHATUA, CCMUHAapa

Koi-
BO
4acoB

01

01

[TocTpoeHue xapakTepUCTUKH BOCCTAHABIMBAIOIIEH CUJTBI HEJTUHEUHOW CUCTEMBI.
[locTpoeHue CKeIeTHOM KPUBOM HEIMHEWHON CUCTEMBI METOOM IIPSMOM
ITMHEapU3aLMH.

02

01

BriHy/1eHHBIC KOJIEOaHUsI HETUHEHHOM cUCTeMBl. UHCIIEHHOE NHTETPUPOBAHNE
YPaBHEHUH JBUKECHHS HEJIMHEWUHOW CUCTEMBI C UCIIOJIb30BaHUEM MaKeTa
MathCAD.

03

02

[Tonepeunslie KonebaHus MPU3MATHIECKUX CTepkHEH. [ paHudHbIe ycIoBUs IpU
IPOJIOJILHBIX KOJIEOaHHSIX CTEpIKHEH ¢ pacipeeleHHON MacCOoM.

04

02

[Tonepeunblie KoaeOaHUs MPU3MATHUECKUX CTepkHEH. Onpeneenne coOCTBEHHBIX
qacToT 1 (hopM. Pacder nmonepeuHsix KonebaHuit 6aoK ¢ HECKOIBKUMU
y4acTKaMH.

05

02

['‘paHuYHBIE YCIOBUS MPU U3THOHBIX KOJIEOAHUAX CTEPKHEH ¢ pacrpeneaeHHON
MacCOM.

06

02

AHaJTUTUYECKOE OMpe/eeHne COOCTBEHHBIX YacTOT U (hOpM MPOIOIBLHBIX
KoJIEOAHU CTEPIKHEH C pacIpeielIeHHON MacCcoi.

07

02

YncieHHoe onpeiereHne COOCTBEHHBIX YacTOT ¥ OPM POIOTHHBIX KOIeOaHHH




CTepIXKHEH ¢ pacpeeieHHOM Maccoi ¢ ucnonb3oBanueM makera MathCAD.

UuncieHHoe onpeiereHne COOCTBEHHBIX YacTOT U (pOpPM IMPOIOIbHBIX KoIeOaHUH

08 02 CTEpXHEW C pacnpeIeIEeHHOW MacCOi METOIOM KOHEYHBIX 3JIEMEHTOB. 2
09 02 Yciosue OPTOTOHaNILHOCTH cvo6CTBe13HLIx (dbopM npu U3rHOHBIX KOJIEOAHUSIX )
CTEep>KHEH C pacrpeeIeHHONH MacCOM.
10 02 Perenue 3a71a4H O BBIHYIKICHHBIX M3TUOHBIX KOJIEOAHUSIX CTEPIKHEH ¢ 5
pacrpenieleHHOW MacCoi METOIOM KOHEYHBIX aMILTHTYI.
1 0 Pernenre 3a1a4uu 0 BRIHYKICHHBIX U3TUOHBIX KOJICOAHUSIX CTEPIKHEH C )
[pacipeesIeHHON Maccoil METOIOM pa3ioKeHUs [0 COOCTBEHHBIM (opMam.
12 02 |[Tomepeunslie KoJeOaHUSI CTEPIKHS C MPOIOIBHON CHJIOM. 2
13 02 [IpumeHeHrne MeToIa TMHAMHYECKUX MOJaTIIMBOCTEN B pacueTe COOCTBEHHBIX U )
BBIHYKJICHHBIX KOJIEOAHUI CII0XKHBIX CUCTEM.
14 02 CocraBieHre reOMETPUYECKHUX U CUIIOBBIX YCIOBUN COMPSIKEHUS MIPH U3TUOHO- 5
MPOIOJIBHBIX U U3THOHO-KPYTHIIBHBIX KOJICOAHUSIX paM.
15 03  [M3rubHble koieOaHMsI KPYIION MIIACTUHBI MOCTOSTHHOM TOJIIUHBI. 2
berymive BOTHBI B KPYIIIBIX TUIacTUHAX. KpUTHUECKUE 4acTOThI BPAIICHHSI TUCKOB
16 03 [apOBBIX 1 ra3oBbIX TypOuH. Pe3onancHbie quarpammel. Koebanus 000I049ekK. )
Ciy4an ucronb30BaHus TEOPUH 0007104eK 0€3 PaCTHKEHUS CPeIMHHON
MMOBEPXHOCTH U O€3MOMEHTHOH TEOPHH.
5.3. JIaboparopHbie padoThI
Ne Ne y Kox-
sansTuspasena HanmenoBanue nin kpaTkoe cofepkaHue J1abopaTopHOi paboThI BO
4acoB
01 01 CBoOOIHBIE 3aTyXalolIre KOJIeOaHUsl HETMHEHHON CUCTEMBI C OTHOM CTENEHBIO )
CBOOOIBI
02 01 |BeiHyXacHHBIC KOJICOAHUS HETMHEHHON CUCTEMBI C OTHOW CTEMEHbIO CBOOOIBI 2
03 02 CBobOoaHbIe KOeOaHus JIMHEHHON HEKOHCEPBAaTUBHOW CUCTEMBI C OHOMN )
CTETIEHbIO CBOOOIBI TIPH PA3IMUHBIX BUJAX TPCHHUS
04 02 BoinykeHHbIe KoeOaHus JIMHEHHOW HEKOHCePBAaTUBHOM CUCTEMBI C OHON )
CTeneHbI0 CB00O/bI. [TocTpoeHNE aMIITUTYAHO-YaCTOTHOM XapaKTePUCTHKH
BbIHYXI€HHbBIE KOJIEOaHUS CUCTEMBI C IBYMS CTENEHSIMH CBOOObI. CBOHCTBO
05 02 |oproroHaabHOCTH ()OPMBI BEIHYKAIOMIETO BO3IEHCTBHSI K COOCTBEHHOM (popme 2
KOJICOAHUH.
06 02 DKCIEpUMEHTAIBHOE OHpe{[CHeHI/IeuCO6CTBeHHLIX qgacToT U (hopM KonebaHui 5
CTEpPIKHS C pacIpeeIeHHON Maccoit
07 02 CoOcTBeHHbIE KOsIeOaHUs CTEPKHS C paclpeesIEHHOM Maccoi MpH pa3Iu4HbIX )
BUJaX TPCHHUS
08 02 ["amenue konebaHuit CTepKHA ¢ paclpeie]IeHHON Maccoi Ha pe30HaHCe C )
MMOMOIIBI0 AaHTUBUOpaTOpa
5.4. CamocrosiTesibHasA padoTa CTyIeHTa
Boinonnenne CPC
Crircoxk nuteparypsl (¢ yKkazaHUEM Kon-
[Monunx CPC pasnesnos, miaB, cTpanuil) / cceiika Ha  [CeMmecTp| BO
pecypc 4acoB
BrirmoHeHNE KypcoBOit paboThI [8], cTp. 110-136 7 38,5
OcHoBHas nuteparypa: [1], ctp. 50-55; [2],
[lonroToBka K 3K3aMEHY ctp. 259-277; [3], ctp. 227-237; [5], cTp. 68-| 7 30
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-
METOJMYECKUE MATEPHUAIIBI B AIIEKTPOHHOM
Buze [1-3].

6. @OoH/I OLIEHOYHBIX CPEICTB /ISl IPOBeIeHNsI TEKYIEro KOHTPOJIsl YCIIeBAeMOCTH,
NMPOMEKYTOYHOM aTTeCTallMu

KonTpons kauecTBa 0CBOCHUS 00pa30BaTEILHOMN MPOrpPaMMbl OCYIIECTBIISECTCS B
cootBercTBHH ¢ [Tonokennem o 6aTbHO-PEUTUHTOBON CUCTEME OTICHUBAHUS PE3YIbTaTOB
y4eOHOU IeSITENbHOCTH 00yYarOIUXCSl.

6.1. KouTpoabusie meponpusitus (KM)

Hasanue -
Ne | Ce- Bun Makc. THIBa-
KOHTpoJbHOTO  |Bec [Topsnox HauncneHus: 6anIoB
KM|mectp| xoHTpOIISI U Oamn eTCs B
pomp A
Tect o
N [IpoBOOUTCSA KOMIIBIOTEPHOE
Texymui KOJIeOaHUSIM
1 7 . 1 6 [recTupoBaHue. MakcumabHast DK3aMEH
KOHTPOJIb HEJIMHEWHBIX
OLIEHKA 3a TeCT - 6 0aJUIOB.
CUCTEM
Tect no
. [IpoBOOUTCSA KOMIIBIOTEPHOE
Texkymwmii |konebGaHUSIM CUCTEM
2 7 L |1 6 [rectupoBaHue. MakcuMaibHas DK3aMeEH|
KOHTPOJb | C pacHpeleIeHHON
. OLIEHKa 3a TeCT - 6 6asIoB.
Maccoi
3anrcaHa XapakTepUCTHKA
BOCCTaHABJIMBAOIIEH CHIIBI - | Ga.
[Tomyueno Tounoe perieHue - 1 6an.
[losry4eHo penieHue METOAOM MPSIMOK
Pemenne 3agaun
N nmuHeapuzanuu - 1 6amn. [Tonydyeno
Texymuii | Ne9 o koneGanusx
31 7 SR 1 | 6 |pemwenue meronom Pynre-Kyrra-1  px3amen
KOHTPOJIb HEJTMHEWHOM .
6at. [TocTpoen dazoBerit mopTper - 1
CHUCTEMBI -
0amn. [IpuBeeHo oTIMYKe penieHni
OT TOYHOTO - 1 Gam1. MakcumanbHoe
qrclio 0aJIoB 3a pelieHue 3a1a4u - 6
0aJIoB.
3amnucaHbl TPaHUYHBIC YCJIOBUS - |
6asu1. [TomydeH 4acTOTHBIH
onpenenuTens - 1 6amn. Haiinensr He
T —— MeHee 6 COOCTBEHHBIX YacTOT B
Nol0 o MathCAD - 1 0ann. Haiinens! e
N i MeHee 6 COOCTBEHHBIX 4acTOT B ANsys
Texymmii COOCTBEHHBIX
4 7 1 | 12 |- 1 6amn. BeimonHeHa nmpoBepka PK3aMEH|
KOHTPOJIb  |KOJIeOaHUSAX OaJIKH C
. YCJIOBHSI OPTOTOHAJILHOCTHU MEPBBIX
pacnpeziesIeHHOM
MacCoit Tpex ¢opM - 1 6am. Beimonnena
[IPOBEpPKa TPAaHUYHBIX yCIOBUH - 1
0as1. BeimonHeHo cpaBHEHHE
COOCTBEHHBIX YaCTOT, HAl/ICHHBIX B
MathCAD u Ansys, - 1 6a.




BEBITIOTHEHO CpaBHEHHE TIEPBBIX TPEX
coOCTBEHHBIX (HOPM MEepEMEIIECHUH,
HaiinenHsix B MathCAD u Ansys, - 1
0asu1. BITOTHEHO cpaBHEHHE TIEPBBIX
Tpex cOOCTBEHHBIX (HOPM YITIOB
moBopoTa, HaiiaeHHBIX B MathCAD u
Ansys, - 1 6amt. BeimonaHeno
CpaBHEHHE TIEPBBIX TPEX COOCTBEHHBIX
(dhopM U3rubdarIUX MOMEHTOB,
HatineHHbIx B MathCAD u Ansys, - 1
0as1. BeIomHEHO CpaBHEHHE MEPBBIX
TpeX COOCTBEHHBIX ()OPM 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 3a1a49M O BBIHYKICHHBIX
kojeOaHMsX Oanku B Ansys - 2 6asia.
BrimoaeHo cpaBHeHne Gopm
MepeMeIleHu IpU yCTaHOBUBIIUXCS
BBIHYKJICHHBIX KOJICOaHHSX,
HaiinenHbix B MathCAD u Ansys, - 2
Oanna. BeimonueHo cpaBHeHue popm

Nell o M3ru0aloIMX MOMEHTOB IIPU
BBIHYJICHHBIX YCTaHOBUBIIIUXCS BEIHYKJECHHBIX
Texymmii  |KoneOaHUSX OaNKH C 9 KoineOaHuax, HaiineHHeIX B MathCAD S K3AME
KOHTPOJIb pacnpeneneHHon u Ansys, - 2 6aa. [TocTpoensl
Maccoi Ha rpaduky nepemMenieHuit mpu
HEPE30HAHCHOM YCTaHOBUBIIIUXCS BEIHYKJECHHBIX
pexuMe KoyieOaHusax, HalieHHBIX B MathCAD,
[IPU Pa3HOM YHCJIE CJIaraeMbIX - |
6asm1. [Toctpoens! rpaduku
M3rU0AIOIINX MOMEHTOBIIPH
YCTAaHOBUBIIIUXCS BEIHYKICHHBIX
KoeOanusx, HalimeHHsIX B MathCAD,
[PU Pa3HOM YHUCJIE ClIaraeMbIX - |
6as1. MakcuManbHOE YHCIo 0aioB
3a penieHue 3aaa4um - 9 6asioB.
[lomy4yeHs! IIaBHBIE KOOPAMHATHI B
MathCAD Ha pe30HaHCHOM peKuMe —
Pemenue 3anaun 1 6ann [HomyueHo perieHue 3a1a4u o
Nel2 o BBIHYX/ICHHBIX KOJI€OaHUAX OalKku Ha
BBIHYK/ICHHBIX pE30HaHCHOM pexume B Ansys — 1
Texymuii  |koneGaHusAX OanKu C 12 6as1 BeinosnHeHo cpaBHEHUE K3AMCH
KOHTPOJIb pacnpeesIeHHOM pE3yaBTaTOB pacyeTa NEpPEeMELICHHUN B
Maccoi Ha MathCAD u Ansys — 1 6ann
PE30HAHCHOM BBINIOJTHEHO CPaBHEHUE PE3YIIBTATOB
pexume pacuera U3rudarx MOMEHTOB B

MathCAD u Ansys — 1 6amn

[Tonyuensl nepemenienus B MathCAD




B 3aBUCUMOCTH OT YHCJIA CJIaraeMbIX —
1 6amn [Tomydens! uzrudaromnme
MoMeHTHI B MathCAD B 3aBHCHMOCTH
OT YHCJIa cllaraeMbIxX — 1 0amn
OmnpeneneHa TOYKa paCOIOKCHHUS
COCPEIOTOYCHHOM CHUITBI 1 MOMEHTA U3
yCIOBUS MUHMMYyMa 0000IIeHHON
CHWJIBI HAa BTOPO¥ coOCTBEHHOM (popme
- 1 6ann [Honyuena AUX B Ansys — 1
6amt [Tomyyena AUX B MathCAD — 1
0an BeimonHeH pacdyet Ha IPOYHOCTH
Ha HEPE30HAHCHOM pekuMe — 1 Gasr
BrInoTHEH pacdeTr Ha MPOYHOCTH Ha
PE30HAHCHOM pexume — 1 6anmn
BrInoTHEH pacdeTr Ha MPOYHOCTH Ha
PE30HAHCHOM PEKHUME P HOBOM
PaCTIONIOKEHUH COCPEIOTOYCHHON
CHJIBI 1 MOMEHTa — 1 0amn
MaxkcuMalIbHOE YKCIIO 0aJIjIoB 3a
pereHue 3a1adn - 12 6amios

Texymui
KOHTPOJIb

Pemenue 3amaun
Nel3 o
COOCTBEHHBIX
KOJIEOAHHUAX
MPOCTPAHCTBEHHOMN
pambl

3anucaTh 12 TpaHUYHBIX YCIOBHU NTPU
M3rHOHO-TIPOIOIBHBIX KOJTEOaHHIX
paMbl ¥ 12 TpaHUYHBIX yCIOBUN NTPU
M3rHOHO-KPYTHIIBHBIX KOJIEOaHUSIX
pambl. Kaxioe ycinoBue oneHuBaeTcst
B 0,3 O0amra HUroro 7,2 Gama 3a
IPAaHWYHBIE YCIOBUSA. 3anucars 6
yclioBuil paBHOBecus y3na (1o 0,3
Oaya 3a yciosue): Mtoro 1,8 6amios
3a yCIIOBUSI PABHOBECHS.
MaxkcuMaabHOE YUCIIO 0alIoB 3a
perieHue 3agaun - 9 6amioB

OK3aMCH

Kypcosas
paboTa/mpoeKT

3amuTa KypcoBoi
paboThI

60

1. Otuet. OTYET TOMKEH OBITH
0(OpMJIEH B COOTBETCTBUU C OOITUMU
TpeOOBaHUSMU, IPEABABISIEMBIMU K
OTYETHBIM MaTepuagaM COITIaCHO
['OCT 7.32-2017 "OTtuet 0 Hay4HO-
Hcce0BaTenbekoil padore". TekcT
oT4€Ta HabupaeTcs Ha KOMITBIOTEPE
(ITK) u opopmitsieTcst B me4aTHOM
Buje. OH JOJDKEH BKIIIOYATh B Ce0s
TUTYJIbHBIN JINCT, JIUCTHI 33JaHHI,
OIJIaBJIEHUE, BBEJICHUE, OCHOBHYIO
4acTh, 3aKJIFOUCHUE,
O6ubnuorpauyecKuii Cucok u
puIoKeHUs (He o0s3aTenbHas
yacTh). Ha TuTyIHHOM JHCTE
HEO0OXOMMO YKa3bIBaTh BCE aTpUOYThI
paboThl U UIEHTU(UKAMOHHBIE
cBenieHus o cryaente. [locne
TUTYJIBHOTO JINCTA MPEACTABISAETCS
MOJIMUCAHHOE UHIMBUIyaTbHOE
3ananue. [lanee cienyer aHHOTaUUs U
OTJIaBJICHUE C yKa3aHHEeM CTpaHuil. B
OTYET B 003aTETLHOM TOPSIKE

BKJIFOYAIOTCA MaTCpHUaJIbl COITIACHO

Kyp-
COBBIE
PaboThI




WHANBUIYIBEHOMY 33JJaHUIO,
MIPUBOAMUTCS CIIMCOK MCTIOIb3YEMbIX
MCTOYHUKOB MHpopmarmu. OTder
TTOJIKEH OBITH XOPOIIIO
OTPENAKTUPOBAH U WILTIOCTPUPOBAH
rpadukamu, JuarpaMmMamMu, CXeMaMu,
puCyHKaMu. B KOHIIe OTYeTa MOTYT
ObITh MpUBEIEHBI IpuUokeHus. OHU
00513aTEIBHO TOJDKHBI OBITH
[IPOHYMEpPOBaHbI, CHA0KEHbI
€IMHOOOPA3HBIMU TIOUCIMH U
OIHCAaHbI B OTYETE (C KaKOH 1IEeIbI0
[PHIIAraroTCsl, KaK UCTONB3YIOTCS Ha
npakTuke). [Ipu oneHuBanuu
[PE3YIBTaTOB MEPOTIPUSATHS
MCIIOJIB3YETCsl 0aNIbHO-PEHTHHIOBAS
CUCTEMa OIICHUBAHUS PE3YIBTATOB
YIeOHOU JeATETLHOCTH 00yUYarOIINXCs
(YyTBeprkJieHa IPUKA30M PEKTOpa OT
24.05.2019 1. No 179). IIpu onenxe
PaboTHI CTy/IEHTA IPUHUMAETCS BO
BHUMaHUE cofiepKaHue, 00beM U
KaueCcTBO OPOPMIICHHS OTYETA.
Kputepuu onieHuBaHus 0TYéTA!
HaJTN4YMe TUTYIBHBIOTO JTUCTA (5
OaytoB); Hanuune pedepara (5
0aJuIoB); HANTMuKe coaepxanus (5
0aJTIOB); HAJTMYHE OCHOBHOM YacTH (5
0aJJIOB); HAMYKE 3aKIIFOYeHHS (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
paMOTHOCTb B TEKCTE OTUETA (5
0aytoB). MakcuMaabHOE KOJTUYECTBO
OamoB 3a otuet — 40. Bec
Mepornpuarus - 1. 2. [IpesenTanus.
OneHKH 3a Ipe3eHTaIHo. 5 0aIOoB -
MPE3EHTAIUS COACPKUT TUTYIIbHBIN
Clang, UEeu, 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 MOJTHO PACKPHIBAET
CYTh BBIIOJIHEHHOU paboThI. 3 Oaa -
[PE3EHTAIUS COACPKUT TUTYIIbHBIN
ClalJ, 3a/1a44, OCHOBHYIO 4acTb, HET
BBIBOJIOB 110 paboTe, Mpe3eHTalus
roxo oopmiteHa. 2 6anna -
[IPE3EHTAIUS COACPKHUT TUTYIIbHBIN




CJ1ailJl, OCHOBHYIO 4acCThb, IIOXO
odopMiieHa, HESICHA CYTh
BBITTOJIHEHHOH pa®oThl. 1 Gat -
MPE3EHTAIUS COACPKUT TUTYIIbHBIN
CJIaliJT M OTPHIBOYHBIC CBEICHHUS O
pe3yNbTaTax BBIMOJTHEHHOU paboThI.
0aJUIOB - IPE3EHTAIHSI OTCYCTBYET.
MaxkcumanbHOE KOJMYeCTBO OalIoB 3a
rpe3eHranuio — 5. Bec meponpustus -
2. 3. Hoxknan. CTyneHT B
YCTAHOBJICHHBIE CPOKU CHAET HA
kadenpy oT4€r. OTUET NOMKEH
COIepKaTh PE3yAbTAThI PEIICHUS
3agad Ne9-Nel3. Jlata u Bpems
3aIUTHI OTYETA YCTAHABIMBAIOTCS
Kadeapoit B COOTBETCTBUH C
KaJleHIapHBIM IpadUKOM yIeOHOTO
npornecca. OneHka 3a
TTOKJIAJIBBICTABIISIETCS CIICTYFOIIUM
oOpazom: 5 0aIoB - JOKIAI 1O
BBITTOJIHEHHOI paboTe 4eTKOo
BBICTPOEH; aBTOP MPEKPACHO
OPUEHTHPYETCS B IEMOHCTPAIIIOHHOM
MaTepuase; oKa3aHo BlIaJieHUE
CHEIMAILHBIM aIllapaToM;
MCIIOJIb30BaHbl O0IIIEHAYYHbIE U
CHeIMalIbHbIC TEPMHHEI, CJICITaHbI
YETKUE BBIBOJIbI; O0yJaromuiics
OTBETHJI YETKO U SICHO Ha BOTMPOCHI,
3aJlaHHBIE 10 pe3yabTaTaM JoKiaaa. 4
0asuia - JOKJIaJ YeTKO BHICTPOEH, HO
€CTh HETOUHOCTH; aBTOP
OPUEHTHUPYETCS B IEMOHCTPAIIIOHHOM
MaTepuase; oKa3aHo BlIaJieHUE
CHEIMAILHBIM aIllapaToM;
MCIIOJIb30BaHbl O0IIIEHAYYHbIE U
CHeIMalIbHbIE TEPMHHBI, CJICITaHbI
BBIBOJIbI; 00YYAIOLIUIICS OTBETHII
HEIOCTATOYHO YETKO M SICHO Ha
BOIPOCHI, 3aJTaHHBIE IO PE3ybTaTaM
nokiana. 3 6amna - J0KIaa OObsCHSET
CYTbh paOOTbI, HO HE MOJHOCTHIO
OTpaXKaeT coaepx aHue padoThI;
[PECTABICHHBIN 1€MOHCTPAIIMOHHBIN
MaTepual He MOTHOCTHIO
MCIIONIB3YETCS TOKJIATIMKOM;
[MOKa3aHO BJIaJIEHUE TOJIBKO 0a30BBIM
anmapaToM; BBIBOJBI HIMEIOTCS, HO HE
TTOKa3aHBbI; CTYJIEHT ¢1a00 OTBEYAET Ha
3aJJaHHBIE TTOCJIE 3aIUTHI BOMPOCHL. 2
0asuia - JOKJIaa He OOBSICHSET CYTh
PabOTHI; IPE3EHTAIUS COAEPIKUT
OTPBIBOYHBIE CBEJICHUS O Pe3yibTaTax
paboThI; HE TIOKA3aHO BiIa/IeHUe
CHeIMAIbHBIM 1 0a30BBIM armapaToM;
BBIBOJIbI HE JIOKA3aHbI; HET OTBETOB Ha




BOMPOCHI. | Oa - JoKJIax cienaH, Ho
JICMOHCTPAIIMOHHBIA MaTepHa
(mpe3eHTalus) Mpu A0KIIAJIE HE
ncnoab3oBad. 0 0aJI0B — JOKIIAT
OTCYTCTBYeT MaKkCcUMaIbHOE YHCIIO
OaJLI0B 3a mokJaz - 5 6awioB. Bec
Meponpustus - 2. 4. IToroBas olieHka
3a KypcOBYIO paboTy. MakcumalibHOE
yrci0 0aioB 3a otuet - 40 0aiIoB.
MaxkcuMaJIbHOE YHCJIO OaJlJIOB 3a
npe3eHranuio - 10 6amos.
MaxkcuMaJIbHOE YHCJIO OaJlJIOB 3a
nokian - 10 6amnos. Mroro 60 6amnos

IIpome-
JKyTOYHAas
arTecTanus

OK3aM€CH

40

DK3aMEHAIMOHHBINH OMIIET BKIIOYAET B
ce0st 1Ba TEOPETUUECKUX BOTIPOCA U
TpU 3a/1a4¥ (O/IHA 110 HEJIMHEHHBIM
KOJICOAHUSIM, OJTHA 110 TPAHUYHBIM
YCIIOBUSIM, OZIHA 1O BBIHYKJIEHHBIM
KOJICOAHUSM CTEPKHEH C
[pacrpeesIEeHHON Maccoi).
Teopetnuecknii Borrpoc Nel
(koeOaHusl HETMHEHHBIX CHCTEM)
OIICHUBAETCS 10 YETHIPEXOAITEHOM
mkane Teopetnueckuil Bonpoc Ne2
(KonebaHus CTEPIKHEH ¢
pacrpeielIeHHOM Maccoi)
OIICHUBAETCS 10 YETHIPEXOAITEHOM
mkane 3agada Nel (koneGanus
HEJTMHEHHBIX CHCTEM) OIICHUBAETCS 10
yeThIpex0auibHOM mikane. 3agaga No2
(KonebaHus CTEPIKHEH ¢
pacripeielIeHHON Maccoil)
OIICHUBAETCS 10 YETHIPEXOAITEHOM
mkane. 3anada Ne3 (rpaHUYHBIE
YCJIOBHST) OLIEHUBAETCS TI0
yeTbIpex0auIbHOM MIKane. MakcuMym
3a 6miter 20 6amioB. Bec
KOHTPOJIBHOTO MEPONPUATHS - 2.
MaxkcumanbHOE YHCiIo 6aioB 3a
hKk3aMmeH - 40 6amios.
UeTtbipexOaibHas MIKaia
olleHHBaHUs. 4 Oanna - 3a1aHue
BBITIOJITHEHO TIOJTHOCTHIO MPABHIIBHO,
0e3 enuHo ommOKku 3 Ganna -
3a/IaHK€ BBITOJTHEHO MPAaBUILHO, HO
€CTh HEe3HAUUTENIbHBIE OITHOKH. 2
0aJut - 3a7]7aHUE BHITIOTHEHO, HO €CTh
CyIIIECTBEHHbIC 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

[Tpoueaypa npoBeneHus

Kputepun




MIPOMEKYTOYHON OLICHUBAHUSA
arrecTaluuu

OneHuBaHue MPOXOIUT B popMe MyOIMUHOM 3aIIUThI CTYACHTOM
oTYeTa nepes npernojanaraieM. 3aliuTa 0T4eTa COCTOUT B
KOPOTKOM JIOKJIaJie ¢ Mpe3eHTanuei (5-7 MUHYT) CTy/IeHTa U B
OTBETaxX Ha BOIPOCHI 10 CyIIECTBY 0T4eTa. MakcuMmanbHoe 4icio (B cooTBeTcTBUM

KypcoBble paboThl | 0asioB 3a otyeT - 40 6amioB. MakcumainbHoe uncio 6aios 3a [ 1. 2.7
npe3eHraiuio - 10 6annos. MakcumanbHoe yucio 6aos 3a  [[lomoxenus
nokisan - 10 6amnos. Utoro 60 6amios Otnyno: 51-60 6anios
Xoporo: 45-50 6annoB YnosnerBopureiabHo: 36-49 6aminos
HeynosnerBopurensHo: 0-35 GanioB

[Tocne okoHvyaHus HK3amMeHa 6Tkl 3apaboTaHHbIE Ha K3aMEHE
(MakcumyM 40 GansoB) CKIIaBIBAIOTCS ¢ OaIaMu, 3apaboTaHHBIMU
B cemecTpe (3amgauu Ne9-13 cemecTpoBOro 3a1aHusI U JIBa
KOHTPOJBHBIX TecTa (MakcuMyM 60 GannoB)). Onpenensercs
UTOTOBBII peHTHHT 00yYaIOUIerocs MMyTeM JIEJICHUSI CyMMapHOTO
yrcia 6aaoB, HAOPaHHOTO CTYAEHTOM Ha SK3aMEHe U B CeMecTpe,
Ha MakcuMasibHOE yucio 6amios (100 6ammos). OTau4HO:
Benunuuna peiitunra odyuatomerocs 85...100 %. Xopouo:
Benmuuuna peiitunra obyvatomerocs 75...84 %.
VYnosnerBoputenbHo: Bennunna peiitunra odyyatomerocs 60...74
%. HeynosnerBoputenbHo: BennunHa peiituHra ooydaromierocs
0...59 %

B cooTBeTCTBUH
cmm. 2.5,2.6
[lonoxxenus

OK3aMCH

6.3. ITacnopt oHIa OLIEHOYHBIX CPEACTB

K p 5 Ne KM
OMITETCHIIUHI €3yJIbTaThl 00y4YEeHHS TLRlBIHRD

MK-1 3HAeT: METOJIBI pacheTa 0(36CTBeHHI)1x Y BBIHYKJIEHHBIX KOJIEOAHUM CUCTEM ARANNRAE
C pacnpeeraeHHON Maccou

MK-1 YMeeT: pemarh 3a1a4u 00 onpeieIeHUU COOCTBEHHBIX YacTOT U hopM ARANNAAE
KOJICOAHUH MEXaHUYECKHUX CHCTEM C paclipe/ieIeHHON Maccoi
MmMeeT mpakTUYeCKH OMBIT: MpuMeHeHus naketa Ansys Workbench mis

T1K-1 pacdeTa COOCTBEHHBIX M BBIHYXJICHHBIX KOJICOaHUI CUCTEM C H A
pacrpeIeIeHHON MacCcoi

MK-2 3HaeT: METOJIbl pacyeTa COOCTBEHHBIX U BBIHYKICHHBIX KoJeOaHU Aan An
HEJIMHEMHBIX CHUCTEM C OJHOU CTENEHBIO CBOOOIEI

K2 'YMeeT: BBIMOTHATH YHCICHHOE HHTETPUPOBAHNE YPABHEHUH IBIKCHHUS Aan AN
HETMHEWHBIX CUCTEM C OJJHOM CTEMEHBI0 CBOOOIBI
MMeeT nmpakTHUECKUi OMBIT: MpUMeHeHus rmaketa Mathcad st pacuera

[1K-2 COOCTBEHHBIX M BBIHY)KJCHHBIX KOJICOaHUH CHCTEM C pacIpeaesieHHON H O [
Maccoi

TumnoBsie KOHTPOJIBHBIC 3aIaHUS 110 KAKAOMY MCPOIIPHUATHIO HAXOAATCS B
ITPHUIIOKCHUAX.

7. YueOHO-MeTOoAMYEeCKOEe M HH(OPMAIIMOHHOE OOecniedeHue TUCIHUIIIMHBI

IHeuaTHas yyeOHO-MeTOAUYECKAS] JOKYMEHTAMS
@) OCHOBHAs TUMepamypa:
1. ITanoBko, f. I. OcHOBBI IPUKJIAIHON TEOPUU KoJieOaHUM U yiapa. - 4-¢
u31., nepepad. u goi. - JI.: [lonurexnuka, 1990. - 272 c. uin.
2. Pomanos, B. A. Ananutudeckas JuHaMHKa U Teopus kojebanuii Tekct
yue6. mocobue B. A. Pomanos, O. K. Ciuga ; FOx.-Ypai. roc. yH-T, Kad.



[IpuknanHas MexaHHWKa, JTMHAMUKA U IPOYHOCTh MauH ; FOYpl'Y. - 3-e u3n.,
nepepal. u nom. - Yensaodunck: Mznarensckuit Lientp FOYpI'Y, 2011. - 135, [1] c. un.
AJNIEKTPOH. BEPCUS

3.  Wnbun, M. M. Teopus konebanuii Y4eb. Jyisi By30B 10 HAIIPABICHUIO
MOJTOT. TUTIOMHP. CIICIIUATUCTOB B 00JI. MAIITMHOCTPOCHUS U IPUOOPOCTPOCHHUSI
M. U. Unwun, K. C. Konecuukos, 0. C. Caparos; Ilox pen. K. C. KonecHukoBa;
®enep. nenepas nporpamma "lToc. moaaepkKa UHTETpallMy BbICIL. 00pa30BaHUS U
dbynnam. nayku"; denep. nenesas nporpamma "l'oc. moajiepka UHTETPALIMK BBICIIL.
oOpazoBanus u PyHaam. Hayku'". - 2-e usl., crep. - M.: U3narensctBo MI'TY um.
H. 5. baymana, 2003. - 271 c. ni.

4.  bunepman, B. JI. Teopus mexannyeckux xojebanuii [ Texct] YueOHUK
JU1sl By30B 110 cnell." JluHaMuka 1 Ipo4yHOCTh MauH'". - M.: Beicmas mkomna, 1980.
- 408 c. ni.

5. Kamnyn, A. b. Ansys B pykax nunxxenepa [Tekcrt] npakt. pyk. A. b.
Kamnyn, E. M. Mopo3zos, M. A. Ondepnena ; npeauci. A. C. lllaackoro. - U3n.
ctep. - M.: URSS : JIMBPOKOM, 2014. - 269 c. ui.

0) OononHumMeNbHASL IUMepamypa:

1. babakos, . M. Teopus xoneGanuii Yueb. mocodue asns By3oB 1. M.
babaxos. - 4-e uzn., uctp. - M.: Jlpoda, 2004. - 592 c.

2. Kapasaes, B. I'. Teopus xoiedaHuii MEXaHUYECKHX CUCTEM YUeO.
nocobue k kypcooit padore B. I'. Kapapaes, B. H. lllenoBanos, B. ®. [lITsikaH;
HOx.-Ypan. roc. yu-1, Kag. Teoper. mexanuka; FOx.-Ypai. roc. yu-t, Kad. Teoper.
mexanuka; FOYpI'Y. - Uensounck: M3narensctBo FOYpI'Y, 2000. - 53,[1] c.

3. TlanoBko, S. I. YeroituuBocTh 1 Kojiebanus ynpyrux cucrem: CoBpem.
KOHIIEIIIIUH, ITapaJIOKChl U OIIMOKH. - 3-€ u3., nepepad. - M.: Hayka, 1979. - 384 c.
WII.

4.  Csernuukuii, B. A. 3agauu u npumeps! o Teopun kosnedanuii Y. 1
VYu4eb. mocobue mis Bry3oB. - M.: M3garensctBo MI'TY, 1994. - 307 c. un.

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

6. S6nonckuii, A. A. Kypc Teopun konedbanuit [J1jist MalmmHOCTPOUT.
criell. By30B]. - 3-€ u3/l., ucnp. u aoi. - M.: Beiciias mkoina, 1975. - 248 c. uon.

8) omeuecmeenHvle U 3apyOeNHCHbIE HCYPHANLL NO OUCYUNTUHE, UMerowuecs: 8 bubauomexe:
He npenycmoTtpenbt

2) MemoouuecKkue YKazaHus 0Jis Cmyo0eHmos no 0C80EHUIO OUCYUNTUHDL.
1. Pomanos, B. A., CniuBa O. K. AHanuTHueckasi JMHaMUKa U TEOPUS

xonebanuii. YueoHoe nocodue / B. A. Pomanos, O. K. Cinusa. — UenaOuHcKk,
N3parensckuii Lentp OYpI'Y, 2011. — 136 c.

U3 HUX: Y4eOHO-Memoouyeckoe obecneyerue camocmosamenbHol pabomsl CmyoeHma:

DJIeKTPOHHAS Y4eOHO-MeTOoANYeCKAasl IOKYMEeHTAIlUs

Bun HaumenoBanue
JINTEPATyPhI pecypca B

No

bubnuorpaduueckoe onrcanue




IEKTPOHHOU

bopme
Crpenxos, C. I1. BBenenue B Teopuro KoiaebaHu : yueOHUK IS
DIEeKTPOHHO-
e By30B / C. I1. CtpenkoB. — 4-e u3zn., crep. — Cankr-IletepOypr
JlonmomHUTETHHAS crCTeMa : Jlans, 2021. — 440 c. — ISBN 978-5-8114-7343-4. — Tekcr :
nmuTepaTypa A ATENLCTEA DIIEKTPOHHBIH // JIaHb : 27eKTpOHHO-OMOIMOTe HAsl CUCTeEMA. —
A URL.: https://e.lanbook.com/book/158954 (mara obpamienus:
Jlanb 3
26.12.2021). — Pexxum moctyna: AJjis aBTOpU3. MOJIb30BaTENEH.
AnpomH, . T. Teopus TMHEHHBIX U HENMUHEHHBIX KOleOaHUM :
DIEKTPOHHO- yueonoe nocoowue / I. T. Angomus. — 2-e u3n., cTep. —
OCHOBHAS O6ubmuoTeyHast Cankr-IlerepOypr : Jlanb, 2021. — 320 c. — ISBN 978-5-
TeDaTYDA cuctema 8114-1460-4. — Tekcr : aneKkTpoHHBIH // JIaHb : 2371€eKTpOHHO-
patyp U37aTeIhCTBA oubnmuoreynas cucrema. — URL:
Jlanb https://e.lanbook.com/book/168476 (nara obparenus:
26.12.2021). — Pexum noctymna: i 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. 3axapoa. — Mockaa : JIMK
OcHoBHas cHCTeMa [Ipecc, 2017. — 210 ¢. — ISBN 978-5-97060-425-0. — Tekcr :
uTeparypa A ATeNLCTE DIIEKTPOHHEIH // JIaHb : 37eKTpOHHO-OMOIMOTEUHAsI CUCTEMA., —
A URL: https://e.lanbook.com/book/90112 (mgara oOparienus:
Jlanb 3
26.12.2021). — Pexkxum noctyna: AJjis aBTOpH3. TOJIb30BaTENCH.
Anpomus, [ T. AHanuTUueckas AMHAMUKA U TEOPUS
DIEKTPOHHO- kosie0anuii : yaueonoe nmocodbue / I. T. Anmormma. — CaHKT-
OcHOBHAS OoubnmroTeuHas [TeTepOypr : Jlanp, 2021. — 256 c. — ISBN 978-5-8114-3432-
TenATYDA cucTeMa 9. — Texkcr : anekTpoHHbIH // JIaHb : 37EKTPOHHO-
patyp M3/1aTelIbCTBA oubnuoreunas cucrema. — URL:
Jlanb https://e.lanbook.com/book/169293 (nara obparmenus:
26.12.2021). — Pexxum noctyna: AJjis aBTOpU3. MOJIb30BaTENCH.
['ycbkoB, A. M. AHanu3 konebaHuii KOHCEpBAaTUBHBIX
S EKTPOHHO- HEJTMHEHHBIX CUCTEM C OJTHOM CTETICHBIO CBOOOIBI | YIEOHOE
o1 6HHI())TeqHa;1 nocobue / A. M. I'ycekos, C. B. SIpecbko. — Mocksa : MI'TY
JloTIOTHUTE TbHAS cCTeMa um. H.O. baymana, 2013. — 41 c. — ISBN 978-5-7038-3650-
reparypa 7. — Texcr : 37eKTpOHHBIH // JIaHb : 31eKTPOHHO-
U3aTeIbCTBA
Tans 6ubnuoreynas cucrema. — URL:

https://e.lanbook.com/book/52261 (nara oOpameHus:
26.12.2021). — Pexwum noctymna: i aBTOPHU3. MOJIb30BATENEH.

[TepedyeHp HMCIOIB3YEMOTO IIPOTPAMMHOTO 00SCIICUCHHUS:

SNk =

Microsoft-Office(6eccpouno)

PTC-MathCAD(6eccpouno)

Dassault Systemes-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)

[Tepedenp ucnonb3yeMbIx MpoheCcCHOHANBHBIX 0a3 TaHHBIX U WH()OPMAITMOHHBIX

Her

CIIPAaBOYHBIX CUCTCM!

8. MarepuajibHO-TeXHHYECKOe o0ecreYeHne Q1 CIUITHHbI




OcHoBHOE 000pyIOBaHNE, CTEH/IbI, MAKETHI, KOMITLIOTEPHAS] TEXHHKA,

Bun 3anstuit aNg MpelyCTaHOBICHHOE IPOrpaMMHOE 00ecTedeHHe, UCIIOIb3yeMOoe s
al Pa3NUYHBIX BUAOB 3aHATHI
[Ipoekrop, rkpan, Kommerorep Intel Pentium Core i3, 4 I'6 O3V, 512 M6
336 "
Jlexunn 2) HDD, monutop Acer 20", kj1aBuarypa, Mblilb, IPEAyCTAHOBIEHHOE
nmunensuonnoe [10 Solidworks, Ansys, MathCAD
Ta6oparopine 1334 Komnbrorepnsiii kitace — 12 mt. Komnstoteps! Intel Pentium Core 15, 8 I'6
3a€1;1T1f;1 2) 03V, 512 M6 HDD, monutop Acer 20", kinaBuarypa, Mblllib,
npenycranoBienHoe nuieH3nonHoe [10 Solidworks, Ansys, MathCAD
Kommnbrorepnsrii kimace — 12 mt. Kommneroteps! Intel Pentium Core 15, 8 I'0
[Ipaktnueckue 334

3aHATUA 1 CCMUHAPBI

2

03V, 512 M6 HDD, monutop Acer 20", kj1aBuarypa, Mblllib,
npenycranoBieHHoe nuien3nonHoe [10 Solidworks, Ansys, MathCAD




