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Jer arkTyamnamm patoteii npor pavivbi

Pabonas nporpasma nepecmorpeta, obeyaaena u ono0pena i peannsanuy 8 2020 - 2021
yacGHOM rogy ua 2aceanun kadeaper Mamunil # TeXHoA0ruH 06paboTRH JARJICHHCM H
MATHHOCTPOCHHUA

[porokea o1 09.09. 2020 . Ne |

3an. Kadeapoit o — C.H. Iaatos

PaGodas nporpasma nepecMoTpena, obeyadIeHa B o1o0pena juid peanmsanun g 2021 - 2022
vaeGuom roay Ha saceanun Kadeapnt Mamunn 1 rexno10rnd oGpaboTRi TanIeHRCM H

Mporokonor 20 XN
3an. kadeapoil C.H. lnaron

PaGoyas nporpasma nepecMoTpeHa, odeykAcHa B oj1o0pena /s peaanianun B 2022 - 2023
vaeGuoa roay na zace annn Kadeapsl Mamnas B reXuoaor H oGpabo Tk JaBicHHeM

Mporokoa o1 20 r Mo
Zan. kadeapoit C.H. Ilaron

PaGoyas nporpasma nepecMoTpera, obC yikIeHa o o)1 HA J18 peandzanan B 2023 - 2024
VaeOHOM 1oy 1a sace annn kadeapnt Mammas 1 1eXnoJ01rHH oGpaGoTKH JIABISHHEM H

Hporokon o1 20 N
Jap. kadeapoit C.H. [lharon




1 Iles1u ocBOCHUS TN CHMILTHHBI (MOYJI51)

LensiMmu OCBOEHUS NUCHUIUIMHBI «/{MHAMUKa MalluH» SBISIOTCSA: (OpPMHUpPOBaHUE Y
CTy-JICHTOB 3HaHUM, YMEHUH, HABBIKOB HUCCIEAOBaHUSI MEXaHWYECKUX cBoMcTB MammH OMJ] ¢
IJIOCKUMHU M IPOCTPAHCTBEHHBIMU CTPYKTYPAMH, HABBIKOB PELICHUS CIOXHBIX 33]1a4 MEXaHUKU
MOIOOHBIX CHCTEM M B YACTHOCTHU WX JTUHAMHYECKUX CBOMCTB.

3agaun M3y4YEHHs] JUCLUIUIMHBL: PAa3BUTHE JIOTHUECKOTO U aJITOPUTMHUYECKOTO
MBIINUIC-HUS; HOPMHUPOBAHKUE YCTOWYMBBIX 3HAHWN METOJIOB aHAM3a U CHHTE3a MEXaHUYCCKUX
CHCTEM MHOT'O/IBUTaTEJIbHBIX MAILUH.

2 MecTo THCHHUIIMHBI (MOYJISAA) B CTPYKTYpPe 00pa30BaTe/IbHOI MporpaMMsl

JuctuiuinHa JluHaMuKa MaliMH BXOAMT B BapHAaTUBHYIO 4YacTh Y4eOHOro IIIaHa
00pa30oBaTeNbHON IPOrPaMMBbI.

Jns  wu3ydeHWs  JUCHUIUIMHBI ~ HEOOXOOUMBI  3HaHUS  (YMEHHs,  BIIAQJCHUSA),
chOpMHUPOBAHHBIE B PE3Y/IbTATE U3YUCHHSI AUCLUILIUH/ IPAKTUK:

HauepratenbHas reoMeTpus 1 KOMIbIOTEpHast Tpaduka

dusuka

ConpoTHBiIEeHHE MaTEpHAIOB

Maremaruka

Heranu mamua

3nanus (YMEHHs, BIAJICHUS), TOJyYCHHbIE NPH M3YyYCHUU TAHHOM IUCIMILIMHBI OyIyT
HEO0XO0AUMBI JUIsl U3yUeHUS UCHUILINH/TIPAKTHK:

[ToaroroBka k caade u ca4a rocy1apCTBEHHOIO HK3aMEHa

[TonroToBka K 3aIIUTe U 3aIIMTA BBITYCKHON KBATM(UKAITMOHHON pabOTHI

IIponsBoacTBEHHAs — IPEIIUIUIOMHAs TPAKTUKA

3 Komnerenuun ody4arouierocs, popMmupyembie B pe3y/ibTaTe 0CBOCHUS

AUCHUILINHBI (MOAYJIS1) ¥ IJIAHUPYEMble Pe3yJIbTAThl 00yUeHu st

B pesynbprare ocBOEHUS AMCLUMIUIMHBI (MOAyJsl) «JlMHaMMKa MamuH» 00ydarouuiics
JIOJKEeH 00J1a/1aTh CIAEAYIOIMMU KOMIIETEHIUSMU:

CtpyKTypHBII [Tnanupyemsble pe3yabTaThl 00yUeHHS
JJIEMEHT
KOMIIETCHIINHU

ITK-4 cnnoco0HOCTBI0 y4aCTBOBATH B padoTe HA/l HHHOBAIIMOHHBIMH NPOECKTAMHU,
HCI0/Ib3Yysl 0230BbIe METO/AbI HCCJIEJ0BATEIbCKOM JeATeIbHOCTH

3HaTh - OCHOBHBIE TIOHATHS U METObl AHAIIM3A U pacueTa MEXAHUYECKUX CUCTEM
Mamua OM/,

- COCTaB, XapaKTEPUCTUKU U 00JIaCTH MPUMEHEHUS MHOTO/IBUTATEIbHBIX
MAIlIMH Pa3JIuyHOI0 HA3HAYEHHS,

- CTPYKTYpPY U cOOCTBeHHBIE cBoiicTBa MariH OM[]]

VYmerhb - KOHCTPYUPOBATh Y3JIbl MEXaHUYECKUX CUCTEM MHOTOABUTATEIIbHBIX
MallyH,

- COCTaBJISATh PACUETHBIE CXEMBI, IPOBOIUT CUIIOBOM aHANIU3 U pelIaTh
muddepeHManbHble ypaBHEeHU JBHKeHHUs] MamuH OM/],

- MPUMEHSTh METO/IbI PEILICHUS MPUKIIAIHBIX 3a-/1a4 aHaJIU3a U CUHTE3a,
KMHEMAaTHUKH, KHHETOCTATUKN U AMHAMUKH Marua OM /]

Brmanern - MPAKTHYECKUMHU HAaBBIKAMU B MPOBEJCHUHN UCCIICTIOBAHUNA JTUHAMUYECKUX
(xomebarenpHBIX) mporeccoB MamuH OM/]




4. CTpyKTypa, 00bEM U coep:KkaHue TUCHUIIMHBI (MOAYJIsA)
OO0wast Tpya0eMKOCTh JUCLUIUIMHBI COCTaBISIET 2 3a4eTHBIX €AMHUI] /2 akaj. 4acoB, B TOM

YUCJIC:

— KOHTaKTHas paboTa — 13 akaJ. yacos:
— aynutopHas — 12 akaj. 4acos;
— BHEAyUTOpHAas — 1 aKaj. 4acos;

— B (hopMe NMPAKTHUECKON MOJATOTOBKH — 2 aKaJ. YacoB;
— camocTosTeapHas padboTta — 55.1 akaz. 4acos;
— IMOATOTOBKA K 3a4éTy — 3,9 akaj. yaca
AynutopHas s s
KOHTaKTHast paboTa E z dopma TeKyIero
o X Bu KOHTPOJIS
Pazzen/ Tema 2 (B axaz. acax) £ 5 . P Kon
> & ©|caMOoCTOSTENbHOW | yCIieBaeMOCTH U
JTACIUTUTAHBI < £ = . | xommeTenmu
2 5 paboThI MIPOMEKYTOUHOM
nab. MIPaKT. s Q3 ATTeCTAIIH
Jlek. = < 11,
3aH. 3aH. O &
1.1 Bsenmeuwe, neadm u
3a/1a4u U3yUICHUS
. y ITogroroska k
JTUCHUIUINHEL  «/lnHaMuka
MIPAaKTHIECKUM
Mammma ~ OMJl»,  Buabl
o 3aHATHAM, Konrponbnas
paspyiicHus neranei| 5 | 1,2 0,5 7.1 IK-4
BBITIOJIHEHHE pabota Nel
mammH. KonebarenbHbie
KOHTPOJIbHBIX
npoueccsl B MalIdHax aGor
OM/I. OcHOBHbIE P ’
TIOHSTHSI, OTIPEACIICHHS
2.1 Metonuka ITogroroBka k
COCTaBJICHHS PaKTUIECKIM
MPUBEJICHHBIX PACUYETHBIX 3aHATHSIM, KonrponbHas
P P 5| 06 0,5/0,51 | 6 P TTK-4
CXeM [UI1 ONpeAeICHHSA BBIIIOJTHEHUE pabota Nel
MUHAMHUYECKUX HArpy30K KOHTPOJIBHBIX
KOJIe0aTeILHOTO pabor.
31 Onpenenenue
JMHAMWYECKUX Harpy3oK IoaroroBka K
u yIpaBJIcHHE MIPAKTUYECKUM
Harpy»XeHHOCTBIO JIeTalIeiH 3aHATHSM, KonrponbHas
by o 5|06 10,54 | 6 P TK-4
MalluH HU3MEHEHUEM BBIIIOJTHEHUE pabora Ne2
napaMeTpoB nx KOHTPOJIBHBIX
KOJICOATENbHBIX CHUCTEM H pabor.
BHEUIHUX BO30Y)KACHHH
4.1 IIpumepst
TEXHHYECKUX TToaroroska K
TPUITOKEHHH TEOPUH MIPaKTHYCCKUM
MeXaHUYECKHX 3aHITHSIM KontposbHast
N 5|06 05 6 ’ P TIK-4
KOJICOaHHiA, 3amuTa BBITIOJTHEHHE pabora Ne3
MalluH oM oT KOHTPOJIbHBIX
MEeperpy3oK, yAapoB U pa0or.
BHOpanuil. Ilytn
51 DIIeMEeHTHI
o IToaroroBka k
OKCIIEPUMECHTAJIbHON
MIPaKTHISCKUM
JUTHAMHKH MATHIHH. 3aHATUSM KontponpHas
Wsmepenne 5106 0,5 6 ’ p TK-4
BBITIOJTHEHHE pabora Ne3
KHHEMaTHIECKHX u
KOHTPOJIbHBIX
CHIJIOBBIX NapaMeTpoB
pa0or.
MaIHH




6.1 Jlarpamxuman 2-To
pona. DHepreTu4ecKuii IToaroroBka k
MOAXOA W COCTaBIICHHUE MPaKTHICCKHUM
i hepeHInaIbHBIX 3aHATUSAM KonrponbHas
(ebepens 5 | 06 0,5/0251 | 6 ’ P TK-4
ypaBHEHHI JIBYKCHHSL. BBITIOJTHEHHE pabota Ne3
Pemenne KOHTPOJBHBIX
JuddepeHInanbHbIX paboT.
YpaBHEHHUH.
7.1 Pacuer qUHAMUYECKHUX
Harpy3ok u IMoaroroBka k
MOJIETUPOBaHNe MPaKTHICCKHUM
MPOLIECCOB JTMHAMUKA 3aHATUSAM KonrponbHas
P 5|06 050,251 | 6 ’ P TK-4
MalllkH. INoaroroska BBINOJIHEHHE pabota Ne3
3agad  UIA pacuera. KOHTPOJIBHBIX
CocrapieHue ypaBHEHUH paboT.
U OJIOK-CXeMBI, aHaJH3
IToxroroBka k
8.1  Pacuwer  cmekrtpa
NPaKTUIECKHM
COOCTBEHHBIX YacTOT | — KoHThoNLHAS
dopM  komeGammii  u| 5 | 0,6 1 6 ’ p TIK-4
BBIIIOJIHCHUE pabota Ne4
JUHAMHAYECKHX HATPY30K C
KOHTPOJIBHBIX
nomonsro 9BM
pabor.
9.1 3J1eMEeHTEI IMonroroBka
9KCIIEPUMEHTATBEHON MIPAaKTHIECKUM
JITHAMUKA MalIIIHH. 3aHITHSIM KontposnbHast
5|06 1054 | 6 ’ P TK-4
N3mepenune BBITIOJTHEHHE pabota Ne4
KHHEMAaTHIECKUX u KOHTPOJIbHBIX
CHJIOBBIX ITAPAMETPOB pabor.
3auer 5
Wroro no pasneny
Hroro 3a kypc 6 6/21 55.1 3auéT
Hroro no aucnumninuze 6 6/21 55.1 3a4eT

5 O0pa3oBarte/ibHbIE TEXHOJIOTHH

1. TpanuuuonHsle 00pa3oBaTeNbHbIE TEXHOJOTMM OPUEHTHPYIOTCS Ha OpraHHU3alluio
00pa3oBaTeNbHOTO  IpoLlecca, MPEANOJArapilyl0 NPAMYI0  TPaHCISALUI 3HAHUM  OT
npernojiaBaTens K CTyleHTY (IIPEeUMYLIECTBEHHO Ha OCHOBE OOBSCHUTEIbHO-MILTFOCTPATUBHBIX
METOJIOB 00y4eHHUsI). YueOHas ASITeIbHOCTh CTYJ€HTa HOCUT B TaKMX YCJIOBHUAX, KaK MPaBUIIo,
PENPOAYKTUBHBIN XapakTep.

@®opMbl y4eOHBIX 3aHATHUH € UCIIOJIB30BAHUEM TPAAUIIMOHHBIX TEXHOJIOTHI:

WudopmanvonHas Jekuus — [OCTeloBaTelbHOE H3JIOKEHHE MaTepuaia B
JTUCIUIUIMHAPHON JIOTHKE, OCYIIECTBISIEMOE MPEUMYIIECTBEHHO BepOalbHBIMU CpEICTBaMU
(MOHOJIOT TIpenogaBaTess).

[IpakTueckoe 3aHsTHE, MOCBSIIEHHOE OCBOEHUIO KOHKPETHBIX YMEHUU U HABBIKOB I10
IpeUIoKeHHOMY anroputMmy. [IpakTuueckue 3aHATHS NPOBOAATCA B (opMe HPaKTUYECKOH
MOJIFOTOBKM B YCIIOBHUSIX BBIIIOJIHEHUSI OOy4YarolMMUCS BUIOB pabOT, CBSI3aHHBIX C Oynaylen
npoeCCUOHATILHON JIeATENIbHOCTRIO M HAlpaBlICHHBIX Ha (OPMHUPOBAHHUE, 3aKPEIUIEHUE U
pa3BUTHE NIPAKTHYECKUX HABBIKOB M KOMIETEHIIUN MO Mpoduiito 00pazoBaTesIbHOMN MPOrpamMMmBl.



3. lHTepakTUBHBIC TEXHOJOTUU — OpPTaHU3allUds 00pa30BaTEIBHOIO IMpoIecca, KOTopas
NpeIoiaracT akTHBHOE U HEJIMHEHHOE B3aMMO/ICHCTBHE BCEX YUaCTHHKOB, IOCTHIKCHUE HA ATON
OCHOBE JIMYHOCTHO- 3HAYMMOIO s HHX 00pa3oBareiabHOro pesynprara. Hapsgy co
CHCIHUATM3UPOBAHHBIMA  TEXHOJIOTHUSIMH ~ TaKOTO  poJa  NPUHIUI ~ HHTEPAKTUBHOCTH
NpPOCIE)KHUBACTCSI B OONBIIMHCTBE  COBPEMEHHBIX  00pa30BaTENbHBIX  TEXHOJOTHH.
HHTEepakTHBHOCTH TOJPa3yMeBaeT CyOBbEKT-CYOBEKTHBIE OTHOIIICHHS B X0JI¢ 00pa30BaTeIbHOIO
npoliecca U, Kak clieZicTBre, (OpMUPOBAHUE caMOpa3BUBaOIIEiiCs HH(DOPMAIIHOHHO-PECYPCHOM
Cpepl.

CemuHap-IuCcKyccusi — KOJUIEKTUBHOE OOCYXKIECHHE Kakoro-iubo CIIOpPHOTO BOIpOCa,
npoOJeMbl, BBISBJICHHE MHEHHH B Tpynne (MEX-TPYNIOBOH JHAlOr, IHCKYCCHS Kak
CIIOp-JUajor).

6 YueOHO-MeTOAUUYeCKOE 00ecTieueHHe CAMOCTONATEIHLHOM PadoThl 00y4YaommXxcst

Ilo Oucyunnune «/Junamuxa mawiuny npedycmMomperHa ayOumopHas U 6HeayOUumopHas
camocmosamenbHas paboma 06y4arouuxcs.

CmydeHmbl CaAMoOCmoAmMeINlbHO peiuaront KOHmpoJibHble 36[0611{1/[.

Tembl KOHTPOJIBHBIX padoT

IIpuBeneHne BHEIIHUX CUJI U MOMEHTOB
OmnpeneneHne KECTKOCTU MPYKHH.
Omnpenenenne KecTKOCTU CTEPHKHS.
CocraBnenune ypaBHeHull Jlarpanxa
KpyrunbHabie konebanus

[TpononbHbIE KOJIEOAHUS.

ook wdE

Bonpocs! 1J1s1 MOATOTOBKH K 3a4eTy

1. Henu wm 3amaun u3y4deHUs] TUCHUIUIMHBL «/lMHAMUKa MalmMH», BUIBl pa3pyLICHUS
neraneid wmammH. KonebarenbHple mnpoueccsl B MammHax OMJl. OcHOBHblE TOHATHS,
ornpezeneHus

2. Meronuka COCTaBJ€HMS TPHUBEIEHHBIX PACUETHBIX CXeM I OINpe/eieHus
JTUHAMHYECKHX Harpy3oK KojebaTeabHOro Xxapakrepa

3. IlpuBenenne mMacc ¥ MOMEHTOB MHEPIMHM MAacC, CHJI U MOMEHTOB CHJI, KECTKOCTEH U
koa(¢umeHToB pacceuBaHus sHepruu. CocTaBiieHue ypaBHeHUH nBwkeHus OnpeneneHue
JUHAMUYECKMX HArpy30K WU YIPaBICHUE HArpyXEHHOCTBIO JE€Taled MallluH H3MEHEHHEM
apaMeTpoB X KoJieOaTeTbHBIX CUCTEM U BHEIIHUX BO30YXaeHu — 3 yac.

4. Tlpumepbl TEXHUUYECKUX MPHUIOKEHUNA TEOPHUM MEXaHWYEeCKHUX KoJieOaHui, 3amura
mammH OM/] ot meperpy3ok, yaapoB u BuOpanuil. Ilytu cHuKeHHs] THHAMUYECKHX Harpys3ok,
JENCTBYIOIMX B MalIMHAX

5. DneMeHThl 3KCHEPUMEHTAIbHONW JWHAMUKHM MAallWH. V3MepeHue KuHeMaTH4eCcKUX H
CUJIOBBIX [TapaMETPOB MallluH

6. PacueTHble cXeMbl U YpaBHEHMSI JBUKEHUS

7. CBobopHble KoneOaHs TMHEHHONH KOHCEPBATUBHOW CHCTEMBI

8. BeiHYyXIeHHBIC KOJIEOAHUS TUHEHHON CUCTEMBI 0€3 TPEeHUS

9. 3aryxanue cBOOOJTHBIX KOJICOAHHIA

10. BeinyX1eHHBIEC KOJIEOAHUSI CUCTEM TTPHU BA3KOM TPCHUH



11. BeiHyXIeHHBIE KOJIEOaHHS CHCTEM C TPEHUEM, OTJIMYHBIM OT BSI3KOTO.

12. [TapameTpudeckoe BO30yKIeHUE KOJIeOaHUH.

13. Konebanust HEMMHEHHBIX CHCTEM

14. Meton ocpenHeHUs

15. Konrebauus cucteM ¢ KOHEUYHBIM YUCIIOM CTEIIEHEH CBOOOIBI

16. Onpenenenue 9acToT U GOpM CBOOOTHBIX KOJICOaHMIA

17.T'naBuble  KoopauHATHL. MarpuuHas popma ypaBHEHUI

18. HexoTopsie ocoOble cirydan pacuera COOCTBEHHBIX KOJICOaHUH.

19. IIpumepsr pacdera 9acToT U (HOpM COOCTBEHHBIX KOJICOAHUH.

20. BeiHyX1eHHbIE KOJIEOaHUS CUCTEMBI O€3 TPeHUS

21. BiusiHue TpeHus Ha KOJICOAHUS CUCTEM C KOHCYHBIM YHCIIOM CTENIEHEH CBOOO/IBI.

22.TIpononbHbIe U KPYTUIIbHBIE KOJICOAHHS CTEPIKHEH,

23. ornepeyHblie KojaeOaHus CTPYH.

24. VI3ruGHbIe KoJIeOaHUs IPSAMBIX CTEP)KHEH.

25. BeIHYXIeHHbIE KOJIeOaHHs CTEPIKHEH.

26. KosebaHus cTepKHEH TPH HATMYUHU BSA3KOT'O TPEHUS

27.KonebaHusi, BEI3bIBACMEBIE TIOJIBUKHON HATPY3KOM

28. PacripocTpaHeHue yrpyrux BOJIH B CTEPIKHAX.

29. KonebaHust KPYroBBIX KOJICTI.

30. IIpocreiinme npubnnxeHHbIe GOPMYIBI TSI OEHKH HU3 el 00CTBEHHOM YacTOTHI.

31. Meron Panest — Purna

32.1IpsiMasi nUCKpeTU3allMs CHCTEM C paclpeneNeHHOW Maccod. Meron KOHEUHBIX
HIIEMEHTOB

33. MeTo nocie1oBaTeIbHbIX MTPUOJIMIKCHUM.

34.Pacuer cOOCTBEHHBIX YaCTOT CUCTEMBI Oe3 onpeneneHus GpopMm ee KoneOaHuii

35. MeToabl TMHAMUYECKUX MOAATINBOCTEN U IUHAMUYECKUX KECTKOCTEH



7 OueHOYHBIE CPeACTBA AJIsl IPOBeIeHHs IPOMEKYTOUHOI aTTecCTAMI
a) [lnanupyembie pe3yJibTaThl 00y4eHUS W OLIEHOYHbIE CPEACTBA /sl IPOBEIeHUs] IPOMEKYTOYHOM aTTeCTAIlUN:

CTpyKTypHBIH
JJIEMEHT

KOMIICTCHI N

[Tnanupyemsble pe3yabTaThl 00yUSHHS

OneHouHble CpeaCcTBa

IIK-4: ciocoOHOCTBHIO y4aCTBOBAThH B padoTe HA/l HHHOBAIMOH

HBIMH IIPOCKTAMHU, HCITOJIb3Yysl 0a30BbIe METOAbI HCCJIGI[OBaTeJIbCKOﬁ AeATECJIbHOCTH

3HaTh

- OCHOBHBIE IOHATUA W METOJbl aHajau3a u
pacyera MmexaHudeckux cucrem mamua OMJ,
- COCTaB, XapaKTepUCTUKU U  o0xacTu
IMPUMCHCHUA MHOI'OABHUI'aTCIbHBIX MallluH
pa3IMYHOr0 Ha3HAYECHUS,

- CTPYKTYpPY ¥ COOCTBEHHBIE CBOMCTBA MAIlIMH
OM/]

Bompocsl k 3a4ety

1. Henm wm 3amauu W3ydeHUs AUCHUIUIMHBI «/[MHAMWKAa W TPOYHOCTH MAIIUHBI), BHUJIBI
paspyuienus aeraiei mamuH. KoneGatenbHble mpomecchl B MammHax OMJI. OcHoBHBbIE
TIOHSATHSI, OTIPEICIICHUS

2. Meroauka coCTaBIEHUS MPUBEACHHBIX PACUETHBIX CXEM JUIS ONpeAeTICHHs] JMHAMUYECKUX
Harpy3o0K KoJie0aTeIbHOTO XapaKkTepa

3. llpuBeneHue macc ¥ MOMEHTOB HMHEpLUU Macc, CHJI U MOMEHTOB CHJI, KECTKOCTEH H
kodhdunmenToB paccemBaHus 3Hepruu. CocraBlieHWE ypaBHEHHH IBIKeHHS OmpereneHue
JUHAMHYECKUX Harpy30K W YIpaBlI€HHE HATrPY>KEHHOCTBIO JeTalieil MallMH H3MEHEHUEM
MapaMeTpoB UX KOJIeOATEeNbHBIX CUCTEM U BHEIIHUX BO30YyXAeHUN — 3 yac.

4. Tlpumepsl TEXHUUYECKUX MPUIOKEHUH TEOPUU MEXAaHUYECKHX KoJeOaHUi, 3aluTa MalluH
OM]] ot meperpy3ok, ymapoB u BuOpanuid. [lyTu CcHUXEHUS JAMHAMHUYECKHUX HArpy3oK,
JEHCTBYIONUX B MallTMHAX

5. DJeMeHTHl JKCINEPUMCHTATBHOW JWHAMUKKA MaImuH. l3MepeHne KUHEMAaTHYeCKUX |
CHJIOBBIX MTapaMeTPOB MaIINH

6. PacdeTHbIe CXEMBI M YPaBHCHHUS JIBIIKCHUS

7. CBoboaHble KONeOaHUs JIMHEHHOM KOHCEPBATUBHON CUCTEMBI

8. BwIHYXJIeHHBIC KOJICOAHUS JTMHEHHON CHCTEMBI 0€3 TPCHHUS

9. 3aryxanue cBOOOJIHBIX KOeOaHUM

10. BoeHyXIeHHBIC KOJEOAHUS CUCTEM ITPH BI3KOM TPSHUU

11. BoIHyXIeHHBIC KOJIEOAHUS CHCTEM C TPEHUEM, OTIIMYHBIM OT BSI3KOTO

12. Tlapamerpudeckoe BO30yxaeHUE KOJICOAHHH.

13. KonebaHus HETMHEWHBIX CUCTEM

14. Meton ocpemHeHus

15. KomnebOanust cucTeM ¢ KOHEYHBIM YHCIIOM CTEINEHEN CBOOOIBI

16. Onpenenenue 4actoT U HopM CBOOOTHBIX KOJICOAHHIT




CTpyKTypHBI
JJIEMEHT

KOMIICTCHI N

[Tnanupyemble pe3yabTaThl 00yUSHHS

OneHouHble CpeaCcTBa

17. I'naBHble KoOpAMHATHL. MaTpuuHas ¢popMa ypaBHEHUN

18. Hekoropskie ocoObIe ciTydan pacdyera COOCTBEHHBIX KOJICOaHUH.

19. IIpumepsl pacuera 4acToT U HOpPM COOCTBEHHBIX KOJICOAHUM

20. BreHyXIeHHBIE KOJIeOaHUS CUCTEMBI 0€3 TPpEeHUs

21. BnusiHMe TpeHHs HA KoJeOaHUsl CUCTEM C KOHEUYHBIM YHCIIOM CTETEeHEeH CBOOO/IHI.
22. TlpononpHbBIE U KPYTHIBHBIC KOJICOAHUsS CTEPIKHEH,

23. mormnepeuHblie KojaeOaHus CTPYH.

24. W3rubHble KoneOaHus NPSMBIX CTEPIKHEH

25. BpIHYXZI€HHbIE KOJIeOaHUs CTEPKHEH.

26. KoneGanus cTepKHEW IPU HATTMYUU BSI3KOTO TPEHUS

27. Konebanusi, BbI3bIBAEMbIE MTOIBIKHOM Harpy3Kon

28. PacmpoctpaHeHue ynpyrux BOJH B CTEPIKHSIX

29. KonebGaHust KpyroBbIX KoOJIEL.

30. Tpocreiimue mpuOImKEHHBIC (POPMYIIBI IS ONIEHKH HU3 elf 00CTBEHHOM YacTOTHI
31. Merox Panes — Putna

32. Tpsimast AECKpeTH3aIHsI CUCTEM C paclpeeeHHOW Maccoil. MeTo KOHEYHBIX 3JIEMEHTOB
33. Meroa nocnenoBaTenbHbIX TPUOTHKEHUN

34. Pacder COOCTBEHHBIX YaCTOT CUCTEMEBI 0€3 orpeesieHust Gopm ee KojeOaHuit

35. MeTo/p! IMHAMHUYECKUX NOJATINBOCTEN U AMHAMHUYECKUX KECTKOCTEH

YMmeTs

- KOHCTPYHUPOBATH y3JIbl MEXaHUYECKUX CUCTEM
MHOT'OJIBUTaTEIbHBIX MAIlUH,

- COCTaBJISTh PACUETHBIE CXEMBI, MPOBOJUT
CUJIOBOM aHaIu3 u pemarb
muddepeHIManbHble  YPaBHEHUS  JIBUKEHUS
Mamud OMJ,

- MPUMEHATh METOJbI PEIICHUS TPHUKIIATHBIX
3a-Jay aHalu3a W CHHTE3a, KHWHEMATHUKH,
KUHETOCTATHKN U TUHAMUKH MamH OM ]

IIpuMmepsI 3a1a4
«CocraBnenue ypaBHeHui Jlarpanxkay:
JlaHO: ypaBHEHUS MOJHBIX KWUHETUYECKOW U MOTECHIIMAIbHON SHEPTUH.
1. ITpuBecTu npumMep GpU3MUECKON CUCTEMBI, COOTBETCTBYIOIIEH YPaBHEHHUIO.
2. IlpoauddepenunpoBarb ypaBHEHUS B CUMBOJIbBHOM BHJIE€ C MOMOIIbIO MaTeMaTHYE€CKOIrO
nakera. 3. [lonyuuts nuddepenimanbabie ypaBHEHHs! TBUKEHUS.
3. Pemuts nuddepenipanbble ypaBHEHUS JBUKEHHS C TOMOLIBI0 MaTEMaTUYECKOTO MaKeTa.
4. TlpencraButh pe3ynbTaT B BUAE YpPaBHEHHS 3aBUCHMOCTH NEPEMEIICHHI OT BpPEMEHU U
rpadUKoOB NepemMereHu .
5. Iloka3aTh BO3MOKHBIE PUMEPHI PEATHHBIX CUCTEM C MOAOOHBIMU YPAaBHEHUSIMU
function Qr=fQr(T, U, Qr,.




CTpyKTypHBI
JJIEMEHT

KOMIICTCHI N

[Tnanupyemble pe3yabTaThl 00yUSHHS

OneHouHble CpeaCcTBa

ql, g2, g3..
vl, V2, v3,.
al, a2, a3,.
m1, m2, m3, m4, m5, m6, el, e2, e3, e4, e5, e6)
% KomnoHeHTsl ypaBHeHus Jlarpanka
dT__ d_dqdt=diff(T,v1)+diff(T,V2)+diff(T,v3)
%l Ipu nuddepenpmrpoBanuu mo ckopoctei dqdt mo BpemMeHu t MOTYYUM YCKOPEHHSI
%ddqdtt, t.c. 3amenum ckopoctu dgqdt yckopenusmu ddgdtt
ddT__d_dqdt_ dt=diff(dT___d_dqdt,vl).*al.
+diff(dT___d_dqdt,V2).*a2.
+diff(dT___d_dqdt,v3).*a3
dT__ dg=diff(T,q1)+diff(T,q2)+diff(T,q3)
dU___ dg=diff(U,ql)+diff(U,q2)+diff(U,q3)
Qr=ddT___d_dqdt_ dt-dT__ dg+dU___dq;

Bnanets

- TPaKTUYECKUMU HAaBBIKAMU B MPOBEACHUU
HCCIIeIOBAaHNI JTMHAMUYECKHIX
(xonmebaTenbHBIX) MpoieccoB MamuH OM/]

«OrnpeneneHue nepuoia COOCTBEHHBIX KOJIeOaHHIA
MEXaHUYECKOU CHCTEMBI)
Jano: macca rpy3a, 0CeBOM MOMEHT MHEPIUU MAaXOBHKA, TOJIIMHA, KOJUYECTBO BUTKOB U
JTUaMETpP CTATbHOW MUJIUHAPUYECKON MPY>KUHBI, TUAMETP U JUIMHA CTAIbHOTO TOPCHUOHA.
3aganue: [IpuBenure MeTOaUKY pacuera mapaMeTpoB COOCTBEHHBIX KOJIeOaHUI MEXaHNYEeCKON
cucteMsbl. [IponsBecTu pacuer mepuoaa COOCTBEHHBIX KOJIEOAHUN Ha MPUMEPE MEXAaHUYECKUX
CUCTEM, UCTIBITHIBAIONINX KPYTUIIbHBIC U TPOJOIbHBIC KOJIeOaHUS.
Kparkue Teoperuyeckue cBeleHUs
JIB>KEeHHE OJIHO MacCOBOM MEXaHMYECKON CHCTEMbl C OJHOW YNPYTrod CBS3BIO OMHUCHIBAETCS
b depeHIMaTbHBIM YPaBHEHHUEM:
d2p M
—5 twyp=—,
dt J
/i€ - YroJl TOBOPOTa MacChl;
M — MOMEHT BHEIIHUX CHUJT;

Mo — 9aCTOTa COOCTBEHHEIX KOJIEOaHMIA;




CTpyKTypHBI
JJIEMEHT

KOMIICTCHI N

[Tnanupyemble pe3yabTaThl 00yUSHHS

OneHouHble CpeaCcTBa

J — MOMEHT MHEPIMH BPAIAIOIICHCSI MACCHI.

| c g

Puc. 1. Cxema mexaHn4yeckon mogenu ¢
KpYTUNbHbIMK KonebaHnsmm

KpyroByto yacTtoTy  COOCTBEHHBIX KOJIE€OAHUI MOXHO OINpEAETUTh Yepe3 MapaMeTpbl
MEXaHUYECKON CHCTEMBI;

C
600 = —y
J
rae C — KpyTHIIbHAS )KECTKOCTD YIPYTol CBSI3H;
m- D?

J = ——— - MOMEHT UHEPIUHU BPAIIAIOIICHCS MACCHI.




CTpyKTypHBI
JJIEMEHT

KOMIICTCHI N

[Tnanupyemble pe3yabTaThl 00yUSHHS

OneHouHble CpeaCcTBa

m

Puc. 2. Cxema mexaHu4yeckon mogenn ¢
NPOAOCSIbHbIMU KonebaHuaMu

KpyroByro 4actoTy  COOCTBEHHBIX KOJEOAHUI MOMKHO
MEXaHUYECKON CHCTEMBI;

C
a)o = .
m
rac C- npoaojibHasA KECTKOCTb prerfI CBA3H,

m — macca rpysa.
[Tepron u yactoTa KoneOaHM CBSI3aHBI COOTHOILICHUEM:
2.7
T, =——.
2

OIMPCACIIUTL YCPE3 IMapaMCETPhI




0) Ilopsiiok mpoBeleHUs] MPOMEKYTOYHOWH aTTeCTAIMU, MOKA3aTeId U KPUTEPUH
OlleHUBAHUSL:

[IpomexyTounas arrTectanus 1O AUCHUIUIMHE «JlMHAMMKA MamuH»  BKIIOYACT
TEOPETUYECKHE BOMPOCHI, TO3BOJISIONINAE OLICHUTh YPOBEHb YCBOCHHUSI 00YYarOIIUMUCS 3HAHUH, U
MPAKTUYECKUE 3aJ[aHMs, BBIIBISIFOIIME CTENEeHb CHOPMUPOBAHHOCTH YMECHHA W BIIAJCHHIA,
POBOIUTCS B (hOpMeE 3aUeTa.

Kpurepun onieHku (B COOTBETCTBHH ¢ (DOPMHUPYEMBIMU KOMIIETCHIIUSMU U TUTAHUPYEMBIMH
pe3ynbTaTaMu OOYYCHHS ):

- «3auTeHO» — OOydYaeMbIil JOJKCH MOKa3aTh 3HAHUS HA YPOBHE BOCIPOM3BEICHUS H
00BsICHeHUsT HH(pOPMAINK, NHTEIUICKTYaIbHbIC HABBIKU PEIICHUS MMPOCTHIX 33/1a4;

- «HE 3aYTEHOY» — 00yJYaeMblii HE MOXET MTOKAa3aTh 3HAHMSI HA YPOBHE BOCIIPOU3BEICHUS U
00BbsicHeHUsT HH(OPMAIK, HE MOXKET IMOKa3aTh MHTEIUICKTYaIbHbIC HABBIKH PEUICHUS MPOCTHIX
3a1ad.

8 YueOHO-MeTOAMUYEeCKOE M HH(POPMALIMOHHOE 0O0ecieYeHue TUCIUIIMHBI (MOIYJIs1)
a) OcHoBHas JUTEpaTypa:

1. 3ybapes, FO. M. JIlunamMuuecKue MpOIEecChl B TEXHOJIOTUH MAITHHOCTPOEHUS. OCHOBBI
KOHCTPYHMPOBaHUS MaIluH : yueObHoe nmocodue / FO. M. 3ybapes. — Cankr-IlerepOypr : Jlans,
2018. — 212 c. — ISBN 978-5-8114-2990-5. — TekcT : aneKTpoHHbIi // JIaHb :
ANIEKTPOHHO-OMbOIoTeunas cucrema. — URL: https://e.lanbook.com/book/103067 (nata
obparmenust: 08.06.2020). — Pexum goctyna: AJis aBTOPHU3. MOJIb30BaTEICH.

2. benan, A. K. [IpoextupoBanue u pacuer o00py0BaHUs TPOKATHOTO CTaHa : ydeOHOe mocodune
/ A. K. benan, O. A. benan ; MI'TVY. - Marautoropck, 2014. - 135 c. : wi., rpad., cxe-mbl. - URL:
https://magtu.informsystema.ru/uploader/fileUpload?name=774.pdf&show=dcatalogues/1/11151
10/774.pdf&view=true (mara oopamenus: 10.03.2020). - MakpooOBEKT. - TEKCT : 3JCKTPOHHBIH. -
HNMmeeTcs neyaTHBINA aHAJIOT.

0) /lomoJiHUTE IbHAA JIUTEpaTypa:

1. O6opynoBaHue il MPOU3BOJICTBA U KAUECTBO MPOAYKLIUHU B 1IEXaX ropsiueii MPOKaTKH :
yaeOHnoe nocooue / M. . Pymsunes, O. B. Cununkuit, J{. . Kunsun, O. b. Kanyruna ; MI'TY. -
Maruutoropek : MI'TVY, 2017. - 1 anektpon. ont. guck (CD-ROM). - 3ari. ¢ TUTYyI. 3KpaHa. -
URL:
https://magtu.informsystema.ru/uploader/fileUpload?name=3237.pdf&show=dcatalogues/1/1136
956/3237.pdf&view=true (mata oopamenus: 10.03.2020). - MakpooObekT. - Tekcr :
ANEKTPOH-HBIH. - CBeeHus JocTymHbI Takke Ha CD-ROM.

2. IlpoexTrpoBanue 000pyIOBaHMs JOMEHHBIX LIEXOB : yueOHoe nocobue / M. B. AHpo-ceHko,
B. 1. Kapomnukos, U. /1. Kagomnukosa, E. B. Kynukosa. - Marauroropek : MI'TVY, 2015. - 111
c.:un. - URL:
https://magtu.informsystema.ru/uploader/fileUpload?name=896.pdf&show=dcatalogues/1/11188
26/896.pdf&view=true (mara oopamierus: 10.03.2020). - MakpooOBEKT. - TEKCT : 3JCKTPOHHBIH. -
NmeeTcst nevaTHbIi aHAJIOT.

B) MeToauyecKkue yKazaHus:

1. Manadees, C. 1. Hanexxnocts TexHrmueckux cucteM. [IpumMeps! u 3a1aun : yaedHoe mocodue /
C. U. Manadees, A. U. Konetikun. — 2-e uzn., crep. — Cankr-IlerepOypr : Jlanp, 2016. — 316


https://e.lanbook.com/book/103067
https://magtu.informsystema.ru/uploader/fileUpload?name=774.pdf&show=dcatalogues/1/1115110/774.pdf&view=true
https://magtu.informsystema.ru/uploader/fileUpload?name=774.pdf&show=dcatalogues/1/1115110/774.pdf&view=true
https://magtu.informsystema.ru/uploader/fileUpload?name=3237.pdf&show=dcatalogues/1/1136956/3237.pdf&view=true
https://magtu.informsystema.ru/uploader/fileUpload?name=3237.pdf&show=dcatalogues/1/1136956/3237.pdf&view=true
https://magtu.informsystema.ru/uploader/fileUpload?name=896.pdf&show=dcatalogues/1/1118826/896.pdf&view=true
https://magtu.informsystema.ru/uploader/fileUpload?name=896.pdf&show=dcatalogues/1/1118826/896.pdf&view=true

c. — ISBN 978-5-8114-1268-6. — Tekcr : anekTpoHHbIHN // JIaHb : 2JIEKTPOHHO-O0MOINOTEUHAS
cucrema. — URL: https://e.lanbook.com/book/87584 (nara obpamenus: 26.09.2020). — Pexum
JOCTYTIA: JIJIsl aBTOPU3. TIOJIb30BATEIIECH.

2. Kynpssues, C. I'. ConpoTtuBienue MatepuanioB. IHTepHET-TeCTUpOBaHUE 0a30BBIX 3HAHUH :
yuebHoe mocobue / C. I'. Kynpsisues, B. H. Cepatokos. — CankTt-IlerepOypr : Jlans, 2013. — 176
c.— ISBN 978-5-8114-1393-5. — Texkcr : anekTpoHHbIH // JIaHb : 2eKTPOHHO-ONOIHOTEeUHAS
cucrema. — URL: https://e.lanbook.com/book/5247 (nata obparienus: 26.09.2020). — Pexum
JIOCTYIIA: ISl aBTOPHU3. TIOJIb30BATEINICH.

3. IMamenko, K.I'. lunamuka mamma OM/1: MeTomdeckue ykasaHust J11sl IPOBEAECHUS
npakTuaeckux 3ausatuil. / K.I'. [Tamenko; MI'TY. - Marautoropck, 2014. - 35 c. : un., rpad.,
CXEMBI.

r) [Iporpammuoe ob6ecnnieuenue u UHTEepHET-pecypces:

IIporpammHoe obecnieyeHne

HaumenoBanue [10 Ne norosopa CpoKk JIeHCTBYS JIUIICH3UH
MS Windows 7 J1-1227-18 ot 08.10.2018 11.10.2021
Professional(1i1s kimaccoB)
MS Windows 7 Professional |y 75717 o1 27.06.2017 27.07.2018
(7151 KI1aCCOB)
MS Off.lce 2007 Ne 135 ot 17.09.2007 OeccpouHo
Professional
7Zip cB00OIHO pacnpocTpansiemoe [1O OeccpovHO
Autodesk 3ds Max Design
2011 Master Suite K-526-11 ot 22.11.2011 6eccpodHo
Autodesk AutoCad 2011
Master Suite K-526-11 ot 22.11.2011 6eccpodHo
Autodesk AutoCAD 2020 |yueOHast Bepcus 0eccpovHO
Autodesk AutoCAD 2019 [yueOHnast Bepcust 6eccpodHo
Autodesk AutoCAD 2018 |yueGHast Bepcust 0eccpouHo
Autodesk AutoCAD 2021 |yueGHast Bepcust 0eccpouHo
Autodesk AUtoCAD eOHas Bepcus OeccpovyHO
Mechanical 2020 i p P
Autodesk AUtoCAD yeOHast BepCcHs O6eccpouHo
Mechanical 2018 Y p P
Autodesk AUtoCAD eOHast Bepcus O6eccpouHo
Mechanical 2021 v p P



https://e.lanbook.com/book/87584
https://e.lanbook.com/book/5247

APM WinMachine 2010 J1-262-12 ot 15.02.2012 6eccpodHo

ACKOH Kommac 3D B.16  [/[-261-17 ot 16.03.2017 0OecCpovYHO

FAR Manager cB0OOAHO pactpocTpansemoe [10 OeccpouHo

IIpodeccnonanbHbie 0a3bl JAHHBIX U HHPOPMALMOHHbIE CIIPABOYHbIE CUCTEMbI
HasBanue xypca Ccouika

DsexTpoHHas 6a3a nmepuoandeckux m3ganuii East View
Information Services, OO0 «MUBUC
HanmonannHast UH(POPMAITMOHHO-aHATU THIECKAsT URL:
cuctema — Poccuiickuii HHAEKC Hay4YHOTO ITUTHPOBAHUS )
(PUHII)
[TouckoBas cuctema Axagemus Google (Google
Scholar)
HNudopmanmonnas cucrema - EnquHoe okHO mocTyma K URL: http://window.edu.ru/
HHGOPMAIMOHHLIM pecypcaM

https://dlib.eastview.com/

https://elibrary.ru/project_risc.asp

URL.: https://scholar.google.ru/

depepanbHOE rOCyIapCTBEHHOE OF0KETHOE
yupexaenue «DenepanbHbiii nHCTUTYT npoMbiiiernoi|URL: http://wwwl.fips.ru/
COOCTBEHHOCTH»

9 MaTtepuaJbHO-TEXHHYECKOE 00ecTedeHne TUCIUTIHHBI (MOILYJIs1)

MatepuanbHO-TEXHUYECKOE O0eCTieueHre TUCITUTUINHBI BKITIOUAET:

1. VuebHble ayauTOpuu AN TPOBEIACHHS 3aHATHI JeKuuoHHoro Ttuma: Komruiekc
TECTOBBIX 33aJJaHU JUIsl IPOBEACHUS IPOMEKYTOUHBIX U pyOEKHBIX KOHTPOJIEH.

2. Y4eOHble ayIuTOpHs AJA MPOBEASHUS MPAaKTUYECKUX padboT. KOMMIEeKT meyaTHbIX U
AJIEKTPOHHBIX BEPCHIA METOJMYCCKUX PEKOMEH TN, yaeOHOe mocoOure, MIaKaThl IO TEMaM.

3. YueOHble ayAUTOPUH AJIsl MIPOBEACHUS MHAWBUIYATbHBIX KOHCYIbTAIMN, TEKYIIETO
KOHTPOJISI ¥ TPO-MEKYTOUHOM aTTeCTAIlUH: TIOCKA.

6. Ilomemenue s XpaHeHUS U TNPOPHIAKTHUUECKOTO OOCIYKUBAHHS Y4eOHOTO
obopynoBanus: Ctenaxu, MHCTPYMEHTHI JIJIs pEMOHTA JTJA00paTOPHOTO 000pYA0BaHUSI.



