BEJIOPYCCKHWH I'OCYJIAPCTBEHHBIN YHUBEPCUTET

\{ ,e6H0171 pabote u
FIEIM MHHOBALUAM
,.ﬁé O.I'. IIpoxopeHko
Foimf;

S

db1i Ne YV ]1-13584/yu.

MEXAHHMKA KOJEBAHUN
YueOHas nporpamMma y4pekIeHusl Bbicuiero o6pa3oBaHust
aas cryaedTos ComectHoro uaeruryta BI'Y u JIITY

no y4eGHol JHCHHIJIHHE /I CHenHaJIbHOCTH:

1-31 03 02 Mexanuka H MaTeMaTH4YeCKOe MOJAeTNPOBAHHE

2023 r.



Y4ebnas mporpamMma cocrasieHa Ha ocHoBe OCBO 1-31 03 02-2021 u y4eOHBIX
manoB G31-1-029/y4.-CHUB/] ot 30.06.2021.

COCTABHMTEJIA:

H.A. JlokykoBa, JOLEHT Kaenpsl TEOPETUYECKOW M NPUKIAIHOM MEXaHHKH
MEXaHHUKO-MaTeMaTH4eCcKoro - (akynpreTa  Benmopycckoro  rocyaapcTBEHHOIO
YHUBEPCHUTETA, KaHAMIAT PU3NKO-MAaTEMAaTHUECKHUX HAYK, JOLEHT;

Fang Han, #51%, notent JansHbCKOTO MOIUTEXHUYECKOTO YHUBEPCHUTETA.

PEINEH3EHTDI:

10.B. Bacunesuu, mpodeccop kadbeapbl TeOpETHUECKOH MEXaHHUKH W MEXaHWUKH
MaTepHAIOB MAIIMHOCTPOUTENILHOIO (akynbTreTa Benopycckoro HanHOHAIBHOTO
TEXHUYECKOr0 YHUBEPCUTETA, JOKTOD (PU3UKO-MAaTEMAaTHYECKUX HAYK, Tpodeccop;
B.B. Bumskun, jupekrop HaydHO-Ipon3BOACTBEHHOrO OGINECTBA ¢ OrpaHMYEHHOM
OTBE€TCTBEHHOCTBIO “«FEOCHJIAf/'Hi», KaHIuIaT (QU3UKO-MAaTEMATHYCCKHX HayK,
JOLIEHT.

PEKOMEHJOBAHA K YTBEPXKJIEHHIO:
Kadenpo#i TeopeTiueckoil U MpuKIaaHON MexaHuku BI'Y
(mpotoxon Ne 12 ot 17.05.2023)

Hayuno-metoauueckum coBetom BI'Y
(mpotoxon Ne 9 ot 29.06.2023)

3aB. Kadenpoil TeopeTHYECKOM et
Y TIPUKIIAHOY MEXAHUKHU e M.A. XKypaBkos
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;
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HHOACHHUTEJIBHASA 3AIIMCKA

esu u 3axa4u y4eOHOM AMCHUTIIHHBI

Heabio yueOHOM AUCHUTUIHHBI ABIsIETCS: (GOPMHUPOBAHUE Y CTYACHTOB 3HAHUI
[0 BONPOCaM NPHUMEHEHUS OCHOBHBIX 3aKOHOB MEXAHUKH JUIsl pacyeTa KosieOaHun
MAIIMHOCTPOUTENbHBIX  YCTPOMCTB,  TPAHCHOPTHOW  MOOHIJIBHOM  TEXHUKH,
CTPOUTENBHBIX KOHCTPYKUUHN; MPOCKTHUPOBaHUS 3PHEKTUBHBIX BHOPOU30IUPYIOIIHX
aMOPTU3aTOPOB MAILWH U aIlllapaToB.

[Ipy wu3ydeHMM AUCUMIUIMHBI BbIPA0ATHIBAIOTCS HABBIKM IPAKTUYECKOTO
UCITIOJIB30BAHUS METOJOB, IPEAHA3HAYEHHBIX I MATEMaTUYECKOTO MOJECIUPOBAHUS
JBHKEHUS CUCTEM TBEPJBIX TEI.

3agayamMu  JMCHMIUIMHBI  SBISIIOTCA:  (QOPMUPOBAaHME Yy  CTYICHTOB
IpEJICTaBICHUS O NMpeIMeTe MEXaHUKHM KoJieOaHWM, BO3MOXHOCTAX €€ ammapara U
rpaHULIaXx TPUMEHUMOCTH €€ MOJIEIIEH.

MecTo y4eOHOWH OUCUMILIMHBI B CHCTeMe MOATOTOBKM CIEIHAJIUCTA C
BBICIIIUM 00Pa30BaHMEM.

VYuebnas pgucuumivHa «MexaHuka KojeOaHuW» OTHOCUTCS K MOIYJII0
«IIpuknagHas MEXaHUKa» KOMIOHEHTA YUPEKICHUSI BBICIIIETO 00pa30BaHMUS.

VYyebHas mnporpaMMa COCTaBJIEHa C YYETOM MEXKIIPEIMETHBIX CBSI3ed U
nporpaMm Mo JAucHMIUIinHaM: «MareMaTtuyeckuid aHanu3y», «Teopus GyHKIMIA
KOMITJIEKCHOTO TIepeMeHHOro», u MoayisM: «Dusukay, «duddepenunansueie
ypaBHEHUS», «YpaBHEHUS MaTeMaTH4ecKou Gu3ukm», « TeopeTnueckas MexaHUKay,
«AHanuTuyeckas MexaHuka», « COnpoTUBIIEHHE MAaT€PUaIOB U OCHOBBI CTPOUTEIIBHOM
MexaHukmn», «Teopust ynpyroctu», «MexaHUKa XUIKOCTH U Ta30B», «AIredpay,
«AHanuTuyeckas TEOMETPUSY, «HbopmarimoHHbIH TEXHOJIOTUU u
nporpaMMmupoBaHuey», «YucieHHble MeTonabl. [lakeTbl TPUKIAIHBIX TTPOTpaMM,
«BapuallMoOHHOE€ HMCUMCIIEHHME U  METOJbl  onTUMHU3aIuu», «VHTerpanbHbie
YPaBHECHUS.

N3ydenne aucuumiaubHel «MexaHuka KojeOaHUW»  HEOOXOAUMO  JJIst
JATbHEUIIET0 U3YUYEHUS] TaKUX JUCIUIUINH, KakK: «DKCIIEPUMEHTAIbHAs MEXaHUKAY,
«Teopus macTuH U 000JI0UEK».

TpeboBaHusI K KOMIETEHIIUAM

OcBoenne yueOHOM TUCITUTUIMHBI « MexaHuka Koyie0aHui» JOKHO 00eCTIeUUTh
dbopMHpOBaHUE CAEAYIOMNUX KOMIIETEHIIUIA:

CK-5. IIpoBoauTh CpaBHUTEIBHBIA  aHAIM3  AKCHEPUMEHTAIBHBIX U
TEOPETUUCCKHUX JIAHHBIX.

B pe3ynbTaTe ocBoeHUsT y4E€OHOM TUCIUIUIMHBI CTYICHT JIOJKEH:

3HATh: OCHOBBI I'OCYJIAPCTBEHHOTO KOMIIOHEHTAa U KOMIIOHEHTA YUPEKICHUS
BbICIIET0 oOOpa3zoBaHust Mojaysied «OCHOBBI  yIpaBi€HUS HWHTEIUIEKTYaJbHOM
COOCTBEHHOCTbIO», «OCHOBbI  aHanmm3a», «Duzukay, «duddepenuuanbHbie
ypaBHeHus», «Teopernueckass MexaHuKa», «MexaHUKa CIUIOMIHBIX  Cpemy,



«Anrebpa», «AHanuTudeckas reoMmerpusi», «MH(MOpMaLMOHHBIA TEXHOJIOTUH U
porpaMmmMupoBanue», «HucnenHsle MeToabl. [1akeTbl NpUKIaIHBIX IPOrpaMM».

yMeTb: WCIOJb30BaTh MEXIHCLUMIUIMHAPHBIE CHUCTEMHBIE CBSI3M  HayK,
CaMOCTOATENIbHO  BBIAEIATh M pEllaTb  OCHOBHBIE  METOJOJOTMYECKUE
€CTECTBEHHOHAYYHBIE TPOOJIEMBI C LIETBIO OJTYYEHHS TOUHBIX PEIICHUI TEXHUYECKUX
3ajad.

BJA/leTh: BbIOOpOM  HauOojee AaKTyaJlbHbIX HANpAaBICHUNA  HAay4HbBIX
UCCIIEJOBaHM, BO3MOXHOCTBIO OIpEIETICHHs Hauboiee 11e71eco00pa3Hoil TOCTAaHOBKU
3a]1a4 UCCIIEeI0OBAaHUI U HaXOXACHUS UX Hanbosee 3(pPeKTUBHBIX CLIOCOOOB pELICHUS,
CaMOCTOSITENILHOTO NMPUOOPETEHUSI U UCIIOJIb30BAHMS B IPAKTUUECKON IEATEIbHOCTH
HOBBIX 3HAHUI M YMEHUI, B TOM 4YMCJI€ B HOBBIX OOJIACTSX, HEMOCPEJICTBEHHO HE
CBSI3aHHBIX €O c(pepoil JeSTEIBHOCTH.

CrpykTypa yueOHOM 1M CHUTIIUHBI

JucuumuinHa u3y4daeTrcss B 5 cemecTpe. Bcero Ha wu3ydyeHue yueOHOM
MUCLMILTNHBI « MexaHuKa KoJieOaHU» OTBEIECHO:

— JUIS OYHOUW (hOpMBI TIOYYEHHs BBICIIETO oOpaszoBanms: 135 wacoB, B TOM
grciie 90 ayTuTOPHBIX YacoB, U3 HUX: JEKIUH — 54 yaca, 1a00paTOpHBIC 3aHITHS —
32 gaca, ympasisiemMasi CaMOCTOSITeNIbHAsI paboTa — 4 Jaca.

TpynoeMKoCcTh yueOHON JUCHUILUIMHBI COCTABIISIET 3 3aYETHBIC CAMHUIIBI.

dopma NpOMEKYTOUHOM aTTECTALUU — SK3aMEH.



COJEPXKXAHUE YYEBHOI'O MATEPHUAJIA
Pa3nexn 1. Basic concepts

Tema 1.1. Introduction of Vibration Mechanics.

Chapter 1 is introduction. Introducing vibration mechanics development,
reviewing concepts such as dynamics, so that students are familiar with the
terminology and procedures.

Tema 1.2. Modeling of Single Degree-of-Freedom (SDOF) Systems.

From Chapter 2, the students should understand the working mechanism of basic
components of a mechanical system, such as inertia, stiffness, damping and a source
of work or energy.

Pasnea 2. Free oscillations

Tema 2.1. Free Vibration of Single Degree-of-Freedom (SDOF) Systems.

From this course, the students should master the concepts of vibration modal,
natural frequency, etc., hand on the methods, such as Energy method, Rayleigh method,
etc., and do the vibration analysis of SODF system by hand computation.

Tema 2.2. Single-mass oscillating systems.

From this course, the students should master the principle of virtual work,
understand the mechanic mechanism of several kinds of free vibration, such as
underdamped free vibrations, critically damped free vibrations, overdamped free
vibrations, etc.

Pasnea 3. Harmonic Excitation Mechanical Systems

Tema 3.1. Harmonic Excitation of SDOF Systems.

From this course, the students should understand the concepts and mechanism
of harmonic vibration, master the analysis process of forced harmonic vibration, and
do the vibration analysis of SDOF system by hand computation.

Tema 3.2. Harmonic Excitation of rotary Systems.

From this course, the students should understand the working mechanism of
rotor systems, including rotor unbalance, whirling of rotating shafts, etc., master the
linear analysis process of rotor systems.

Pa3nen 4. Transition processes

Tema 4.1. Harmonic Excitation of SDOF Systems.

From this course, the students should understand the mechanism of energy
dissipated by damping, some vibration isolation methods, and vibration-measuring
instruments for testing.



Tema 4.2. Transient Vibration of SDOF systems.

From chapter 5, the students should understand the concept and mechanism of
transient vibration, master the process and some numerical methods to deal with
transient vibration.

Pa3znexn 5. Dynamic transients and oscillations

Tema 5.1. Concept and mechanism of transient vibration, the process and
some numerical methods to deal with transient vibration.

From chapter 5, the students should understand the concept and mechanism of
transient vibration, master the process and some numerical methods to deal with
transient vibration.

By summarizing and solving the problems of Chapter 2-4, the students can
understand the concepts and mechanisms more solid and deeply, which can help them
to apply the theories into the engineering problem.

Pa3znen 6. Two Degree-of-Freedom Systems

Tema 6.1. Study of systems with two degrees of freedom.

From Chapter 6, the students should master the derivation of the equations of
motion for natural frequencies and mode shapes, and harmonic response of two degree-
of-freedom systems. The students can do the modal analysis of two degree of freedom
systems by hand computation.

Paznen 7. Modeling of MDOF Systems.

Tema 7.1. Modeling of MDOF Systems.

From Chapter 7, the students should master derivation of differential equations
using the free-body diagram method, Lagrange’s equations, matrix formulation of
differential equations for linear systems, lumped-mass modeling of continuous
systems.

Pa3nen 8. Free Vibration of MDOF Systems

Tema 8.1. Modelling methods and techniques.
From Chapter 8, the students should master the concept and analysis process of
natural frequencies and mode shapes of different kinds of systems.

Pa3nen 9. Forced Vibration of MDOF Systems
Tema 9.1. Forced Vibration of MDOF Systems.

From Chapter 9, the students should master the harmonic excitations, Laplace
transform solutions and the process of harmonic analysis of complex systems.



Pasnen 10. Properties of Vibrating Systems

Tema 10.1. Properties of Vibrating Systems.

From Chapter 10, the students should understand some of the properties of
vibrating systems, such as flexibility influence coefficients, stiffness influence
coefficients, orthogonality of Eigenvectors, modal matrix, etc.

Pasnen 11. Finite Element Method in Vibration
Tema 11.1. Finite Element Method in Vibration.

From Chapter 8, the students should master the concept and analysis process of
natural frequencies and mode shapes of different kinds of systems.

Pa3znen 12. Summary and Problem Set Solutions of Chapter 6 and 7

Tema 12.1. Summary and Problem Set Solutions of Chapter 6 and 7.

By summarizing and solving the problems of Chapter 6-11, the students can
understand all the contents and mechanism more solid and deeply, which can help them
to apply the theories into the engineering problem.



YUYEBHO-METOJUYECKAS KAPTA YUEBHOM JUCHUIJIAHBI

Ounas dhopma MoTydeHUs BBICIIETO 00pa30BaHUS
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1 | Basic concepts
Introduction of Vibration
1.1 Mechanics 2 2 AKCIPECC-0IPOC
1.2 | Modeling of Single Degree-of- 5 5 KCIIDECC-OIDOC
Freedom (SDOF) Systems. P P
2 Free oscillations.
2.1 | Free Vibration of Single Degree-of- 5 2 oTHeT
Freedom (SDOF) Systems.
2.2 | Single-mass oscillating systems. 2 2 HKCIIPECC-0Ipoc
3 Harmonic Excitation Mechanical
Systems.
Harmonic Excitation of SDOF
3.1 4 2 OTUYET
Systems.
Harmonic Excitation of rotary HpobepKa
3.2 Svstems 4 2 WH]IUBUyaTbHBIX
y ' 3a1aHUI
4 Transition processes.
Harmonic Excitation of SDOF TpoBepKa
41 Svstems 4 2 WH]IUBUYaTbHBIX
y ' 3aIaHUI




4.2

Transient Vibration of SDOF

OTYCT

systems.
5 Dynamic transients and
oscillations.
Concept and mechanism of transient HboBePKa
51 vibration, the process and some - HEH EHLHHX
' numerical methods to deal with A sa ngﬁ
transient vibration. !
6 |Two Degree-of-Freedom Systems.
6.1 Study of systems with two degrees of orer
freedom.
7 | Modeling of MDOF Systems.
7.1 | Modeling of MDOF Systems. OTYET
8 | Free Vibration of MDOF Systems.
8.1 | Modelling methods and techniques. OTYET
9 Forced Vibration of MDOF
Systems.
IIPOBEPKA
9.1 | Forced Vibration of MDOF Systems. WHIUBUTY aJIbHBIX
3aJIaHUM
10 | Properties of Vibrating Systems.
IIPOBEPKaA
10.1 | Properties of Vibrating Systems. UHAMBUIYaTbHBIX
3a1aHui
11 Finite Element Method in
Vibration.
11.1 | Finite Element Method in Vibration. OTYET




Summary and Problem Set

12 Solutions of Chapter 6 and 7.
Summary and Problem Set Solutions
12.1 of Chapter 6 and 7. 2 2 KOHTpOJIbHAs paboTa
HToro 54 32
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NHOOPMAIIMOHHO-METOINYECKASA YACTD
OcHoBHasi iMTEpaTypa

1. Crpenkos,C. I1. Beenenue B Teopuro xonebanuii: yueobnuk / C. I1. Ctpenkos.
- U3x. 4-¢, crep. - Cankr-IleTepOypr; Mocksa ; Kpacnonap : Jlans, 2021.-437 c. - URL:
https://e.lanbook.com/book/158954.

2. lpBunsckuit B. JI. Teoperudeckas MmexaHuKa: y4eOHUK ISl CTYACHTOB
BhICIIINX y4eOHbIX 3aBencHuii / B.JI. I{pBunbsckuii. - U3a. 5-e, mepepab. m mom. -
Mocksa: Kypc: NHO®PA-M, 2020. - 368 c. - URL:
https://znanium.com/catalog/document?id=427285.

IlepedyeHb peKOMEeHAyeMbIX CPeICTB JUATHOCTUKH U METOAUKA (pOPMUPOBAHUSA
UTOrOBOM 0TMETKH

KoHTposb paboThl CTyIeHTa MPOXOAUT B (POPME OIPOCA HA JIEKIUSIX, BO BPEMsI
YCTHOM 3alllUTHl OTYETA MO JOMAITHUM MPAKTUYECKUM YIIPAKHEHUSM, MPU PEIICHUN
CTYJCHTOM Y IOCKH YIPaKHEHH, BO BpeMsl KOHTPOJbHOU padboThl. O1ieHKa 33 OTBETHI
Ha JIEKIUSAX U MPAKTUYECKUX 3aHSATUSX BKIIOYACT B c€0s MOJHOTY OTBETA, HAJTUIUE
apryMEHTOB, TPUMEPOB U3 MPAKTUKH, TNTyOMHY IOHUMaHUS TEPMUHOB, UCTIOJIb3yEMBbIX
CTYyJIEHTOM IIpU OTBETE Ha BOMNpOChl. IIpu ompocax Ha NPaKTUYECKUX 3aHATHIX
LEHUTCSl 3HAHUE CTYJICHTOM TEOPETHYECKUX CBEIACHUM, MOJYyYEHHBIX Ha JIEKIIHH,
MO3TOMY CTYACHTY Tepell MNPAaKTHYECKUM 3aHATHEM HEOOXOJIMMO TMOYUTaTh U
pa3o0patbcsi ¢ JICKIUOHHBIM MaTepuaioM, 4YToObl OH OBLI TOTOB MPOOOBATH
MIPUMEHSITh €r0 Ha MPAKTUYECKUX 3aHATHSIX.

@opMOl  MPOMEKYTOUYHOM  aTTeCTallMk IO  AucHuIuimHe  «MexaHuka
KoJieOaHUi» y4eOHBIM TUIAaHOM MPETyCMOTPEH 3K3aMeEH B MATOM CeMeCTpe. DK3aMeH
M0 AUCIUILIMHE MPOXOJUT B YCTHOM (popme.

[Ipu hopmMHUpOBaHUU UTOTOBOM OTMETKU HCIIOIB3YETCS PEUTHUHIOBAs cCHCTEMa
OIICHKH 3HAHUU CTYJAEHTA, JaloIlasi BO3MOXKHOCTb MPOCIEIUTh U OLICHUTh TUHAMUKY
mpoiriecca JOCTHMKEHUs liesield oOydyeHus. PedTUHrosas cucrema mnpeaycMaTpuBaeT
HCIIOJIB30BaHUE BECOBBIX KOA(PPHUIIMEHTOB JUIsl TEKYIIEro KOHTPOJsS 3HAHUM U
TEeKylIeW arTecTaliid CTYJAEHTOB MO AWCHUIUIMHE. [IpuMepHbIe BECOBBIC
KOA(DPUITMEHTHI, OMPEeAeIONINe BKIIAJ TEKYIIEro KOHTPOJIS 3HAHWM W TEKyIlen
aTTecTallui B HTOrOBYIO OTMETKY: @DopMHpOBaHME OTMETKHM 3a TEKYIIYIO
yCIIEBAEMOCTb:

— OTYETHI 10 MpakTrueckum padotam — 10 %;

— MpOBEPKa UHANBUIYaTbHbIX 3aaanuii — 30 %;

— KOHTpoJIbHasI pabota — 60%.

HtoroBass oTMeTKa MO AMCIUIIMHE PACCUUTHIBACTCS HA OCHOBE OTMETKH
TEeKyIIeW YCIeBaeMOCTH M HSK3aMEHAIlMOHHOM OTMETKM C Y4Ye€TOM HX BECOBBIX
koadduimenToB. Bec ormeTkn mno Tekymied ycmneBaemMoctu coctaBisier 40 %,
AK3aMeHAIlMOHHOM oTMeTKH — 60 %.
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IIpuMepHBIA IEpeYeHb 3aJaHUU VI YIIPABJISAEMOU CAMOCTOATEIbLHOM
padoTHI CTYIEHTOB

Tema 9.1. Forced Vibration of MDOF Systems.
From Chapter 9, the students should master the harmonic excitations, Laplace

transform solutions and the process of harmonic analysis of complex systems.

[Mpunnmn JanamOepa niia pacuéTa MHOTORJIEMEHTHON MEXaHUYECKOW CHCTEMBI.

VYcnoBust paBHoBecusi. CHIIBI YyNPYTOCTH, CWJIBI CONPOTUBIEHUS, AeMI(UPYIOIIIE
CWJIbI, BHEITHUE TAPMOHUYECKHUE aKTUBHBIE CHIIbl. OCHOBHOE YpaBHEHUE TUHAMUKH.
OO01muii IaH peneHruss MHOTOKOMIIOHEHTHOH 3a/1a4i TUHAMUKHU.

3amanue 1. Wcnome3ys mpuniun [lamamOepa cCOCTaBUTHh IIECTh YpaBHEHUH

BBIHYKJICHHBIX KOJI€OaHWH COCTAaBHOW MAIIMHOCTPOUTEIHHON KOHCTPYKITUH C YYETOM
CHUJI TPEHUS M MOJIyYHTh €€ PEIICHUs OIepaTopHbIM MeTo1oM Jlarutaca. (4q)

Dopma KoHmMpos — MPOBEPKA UHIUBUTYATHHOTO 33JIaHUS.

IIpuMepHas TeMaTHKAa JIa00PATOPHBIX 3aHATHI

Paznen 1. Basic concepts.
Tema 1.1. Introduction of Vibration Mechanics.
Tema 1.2. Modeling of Single Degree-of-Freedom (SDOF) Systems.

Pasnen 2. Free oscillations.
Tewma 2.1. Free Vibration of Single Degree-of-Freedom (SDOF) Systems.
Tema 2.2. Single-mass oscillating systems.

Pasnen 3. Harmonic Excitation Mechanical Systems.
Tewma 3.1. Harmonic Excitation of SDOF Systems.
Tema 3.2. Harmonic Excitation of rotary Systems.
Paznen 4. Transition processes.
Tema 4.1. Harmonic Excitation of SDOF Systems.
Tema 4.2. Transient Vibration of SDOF systems.
Pasnen 5. Dynamic transients and oscillations.

Tema 5.1. Concept and mechanism of transient vibration, the process and some

numerical methods to deal with transient vibration.

Pasnen 6. Two Degree-of-Freedom Systems.
Tema 6.1. Study of systems with two degrees of freedom.
Pasnen 7. Modeling of MDOF Systems.
Tema 7.1. Modeling of MDOF Systems.
Pasnen 8. Free Vibration of MDOF Systems.
Tema 8.1. Modelling methods and techniques.
Pasnen 9. Forced Vibration of MDOF Systems.
Tema 9.1. Forced Vibration of MDOF Systems.
Pasmen 10. Properties of Vibrating Systems.
Tema 10.1. Properties of Vibrating Systems.
Pasmen 11. Finite Element Method in Vibration.
Tema 11.1. Finite Element Method in Vibration.
Pasmen 12. Summary and Problem Set Solutions of Chapter 6 and 7.
Tema 12.1. Summary and Problem Set Solutions of Chapter 6 and 7.
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Onucanue MHHOBAIMOHHBIX MOJX00B M METOA0B K NMPENoIaBaHUIO
Y4eOHO# JUCHMILTUHBI

[Ipu opranmzamum 00pa30BaTEIBHOTO MPOIECCa HCIOIB3YETCS MPAKMUKO-
OPUEHMUPOGAHHBLI ROOX00, KOTOPBIU MPEANOJIAracT:

— OCBOEGHHE CO/IepKaHie 00pa30BaHUs yepe3 pelIeHHs MPAKTUIECKUX 3a/1ay;

— TMpuOOpeTeHHne HaBBIKOB S(PQPEKTUBHOTO BBIMIOJHEHUS PA3HBIX BHUOB
po(hecCUOHATIBHOM e TENbHOCTH;

— UCHOJB30BAaHUE NPOLEAYp, CIOCOOOB OLICHUBAHUSA, (PUKCUPYIOLUINX
(dopMupoBanre NpohecCUOHATBHBIX KOMIIETEHIUH.

MeToan4yeckue peKOMEeHIAIUN 110 OPraHU3ANNHA
CaMOCTOSITe/IbHOI PadoThI 00y4aI0IINXCH

[Ipu n3yueHun yueOHON JTUCHUILIMHBI OPTaHU3aLUsl CAMOCTOSITENbHOU padOThI
CTYJICHTOB JOJDKHA MPECTABIIATh EAUHCTBO TPEX B3aMMOCBSI3aHHBIX (popM:

1) BHEayTUTOpHASI CAMOCTOSTENbHAS pa0oTa;

2) aymuTOpHAsE CaMOCTOSITENIbHAsT padoTa, KOTOpas OCYIICCTBISICTCS O]
HEIOCPEICTBEHHBIM PYKOBOJICTBOM ITPETIOIaBATEIIS;

3) TBOpUYECKasi, B TOM YMCJIC HAyYHO-HCCIIEI0BaTEIbCKas padoTa.

Ha nexkuuoHHBIX 3aHATHSX MO JucCHUIUIMHE «MexaHuka KosieOaHu»
PEKOMEHIyeTCsI KOHTPOJIUPOBATh YCBOCHUE y4eOHOTO Marepuasa CTyJACHTOB MyTeM
MPOBENICHUsSI HKCIIPECC-OMPOCOB O TeMaM JTUCHUIUIUHBL. [Ipu 3TOM HEoOXoaMMo
dbuKcUpoBaTh BHUMAHWE HAa  HMCIOJB30BAHME  U3YYCHHBIX  XapPaKTEPUCTHK
YCTOMYMBOCTU KOJIEOATEIBHBIX MPOIECCOB, KOADOUIIMEHTOB BIUSHUN, TUHAMUKH
JBUKEHUN COOTBETCTBYIOIINX MOJICIICH.

Ha mpakThueckux 3aHATHSAX 10 AUCHHIUIMHE «MexaHuka KojaeOaHmin»
pPEKOMEHIyeTCsl TMPUMEHSATh BapUATUBHBIE WHAWBHUAyaJIbHbIE, B TOM YHCIIC
UCCIIEIOBATENbCKUE 3aJaHUs I CTYACHTOB C IENbI0 MPHOOPETEHUS HABBIKOB
CaMOCTOSATEILHOTO PEIICHUS MPAKTHYECKUX 3a]1a4.

B cuny pasnmmyHOTO YpOBHSI TOTOBHOCTH CTYACHTOB K BOCTIPHUSTHIO HOBBIX
MOHATUH Ha TPAKTUYCCKUX 3aHATHUSAX IO JTUCIUIIMHE PEKOMEHIYETCS MPOBOJIUTH
pEeryJsipHBIC CaMOCTOSITEIbHBIC pPa0OTBl W TPH HEOOXOAMMOCTH TPOBOIWTH
JOTIOJTHUTENIbHBIC KOHCYJBTAIIMA JUISI OOBSICHEHUS M 3aKPEIUICHHUS CII0KHOTO
Martepuana.

YcaoBus 1151 CaMOCTOSITENHHON paOOThI CTYIEHTOB, B YACTHOCTH, JIJISl PA3BUTHS
HABBIKOB CaMOKOHTPOJISI, CIOCOOCTBYIONMX MHTCHCHU(PHUKAIUKA y4eOHOTo Tpoliecca,
00eCIeunBalOTCS HAJIUYHEM U TIOJIHOW JOCTYIMHOCTHIO JJIEKTPOHHBIX BapHUAHTOB
KYpCOB JICKITNH, Y4eOHO-METOANYECKUX MOCOOM U COOPHUKOB 3a/1a4y M0 OCHOBHBIM
pazaenamM JUCIHUILTAHBI.

IIpuMepHbIH NIepeYeHb BONMPOCOB K IK3aMeHy

1. BBenenue B BUOpAIIMOHHYIO MEXaHHUKY.
2. MojenupoBaHUe CHCTEM C OJHOM cTerneHbio cBo0o b1 (SDOF).
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3. CBoOoIHBIEC KOJICOAHUS CUCTEM C OJIHOM cTerneHbo ¢cBo0o sl (SDOF).

4. OgHOMACCOBBIE KOJIEOATEIbHBIC CHCTEMBI.

5. F'apmonmyeckoe Bo30yxaenne SDOF-cuctem.

6. 'apmonnyeckoe BO30YK/I€HHE MOBOPOTHBIX CUCTEM.

7. F'apmonmdeckoe Bo30yxaenne SDOF-cuctem.

8. Ilepexonnsie mpomecchl. [lepexoansie konedbannss SDOF-cucrem.

9. luHaMu4ecKue nepexoHble MPOIECChHl U KOJIEOAHHUS.

10. IloHaTHEe W MEXaHU3M MEPEXOJHBIX KOJeOaHUM, MPOIECC U HEKOTOPhIC
YUCJICHHBIE METO/bI pacuéTa MEXaHMUYECKUX CUCTEM C MEPEXOIHBIMU KOJICOaHUSIMH.

11. Cuctemsbl ¢ AByMsl CTeNEeHSIMHU CBOOOJbI. McciienoBaHue CUCTEM C JIBYMsI
CTEIIEHSIMH CBOOOJIBI.

12. MonenupoBanue MDOF-cuctem.

13. CeoOoaubie kosiebannss MDOF-cucrem.

14. MeTtoabl 1 cIOCOOBI MOJICIMPOBAHMSL.

15. Beinyxnennsie konebanus MDOF-cuctem.

16. CBoiicTBa BUOPALIMOHHBIX CUCTEM.

17. MeToa KOHEUHBIX 3JIEMEHTOB JIs1 3a/1a4 BUOpaIIUH.
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MPOTOKOJI COIJIACOBAHUS YYEBHOM ITPOT'PAMMBI YBO

Hazanue HazBanue [Ipennoxenus Pemienue, npunsaroe

y4eOHOM Kadeapsl 00 U3MEHEHHSX B Kkadeapoi,

JCHIUTUINHBI, COJIep)KaHUH yueOHOM pa3paboTaBIiieit

C KOTOpOH IPOTpaMMBbl y4eOHYIO

Tpedyercs YBO no yaebOHoit nporpammy (c

COTJIaCOBaHUE JTUCITUTIITUHE yKa3aHUEM JaThl U
HOMEpa MPOTOKOJIA)

YyeOnas

JTVCIAILIMHA

HEe TpeOyeT

COTJIACOBAHMS
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JOINOJIHEHHUA U USMEHEHUSA K YYEBHOM MIPOI'PAMME 110
N3YYAEMOHU YYEBHOU TUCHUII/IMHE
Ha / yYIeOHBIN TO/

No JloMoJIHEHHST 1 U3BMEHEHUS OcHoBaHue
/1

VYyebHas nporpaMma rnepecMoTpeHa u 0100peHa Ha 3aceTaHuu Kadeapbl

(mpoTtokomn Ne oT 202 1))
(Ha3BaHue Kadenpsl)
3aBenyromuii kadenpoit
(y4eHas crerneHb, yueHOE 3BaHKE) (N.0.Damunus)
YTBEPX/IAIO
Jlexan ¢akynbrera
(ydJeHas cTeneHb, yYCHOE 3BaHUE) (N.0.Dammmst)

16



	97aa69090157bd1f0409f29814221499698b4a0ccf73f643f36bb233cf6dbfb7.pdf
	97aa69090157bd1f0409f29814221499698b4a0ccf73f643f36bb233cf6dbfb7.pdf

