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1 Iles1u ocBOCHUS TN CHMILTHHBI (MOYJI51)

[ensMu ocBOeHMsI AUCUUIUIMHBI «/[MHAMMKa MalIMH» SBISIIOTCA: (OPMHUPOBAHUE Yy
CTYJEHTOB 3HAaHUH, YMEHHI, HABBIKOB MCCIIEIOBAHUS MEXaHUUYECKUX cBOMcTB MammH OMJI c
IUIOCKMMHM U IIPOCTPAHCTBEHHBIMU CTPYKTYPaMH, HaBBIKOB PELICHUS CIIOXKHBIX 33]1a4 MEXaHUKH
NOJOOHBIX CHCTEM U B YACTHOCTU UX JMHAMUYECKUX CBOWCTB.

3ajaym M3ydeHUs JUCLMIUIMHBL: Pa3BUTHE JIOTUYECKOTO M aITOPUTMHUYECKOTO
MBILUICHHS; (POPMUPOBAHNUE YCTOMUMBBIX 3HAHUI METO/IOB aHAJIM3a M CHHTE3a MEXaHHUYECKUX
CHUCTEM MHOT'OJIBUTaTEJIHBIX MAIlIKH.

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),
c(OpMHUPOBAHHBIE B PE3Y/IbTATE U3YUCHUSI AUCLHUIUINH/ IPAKTUK:

HauepratenbHas reoMeTpus 1 KOMIbIOTEpHast rpaduka

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 Komnerenunu ody4yarouierocsi, popMupyemMbie B pe3yaibTaTe 0CBOEHUsI

AUCHMILIMHBI (MOAYJISA) U IVIAHUPYEMbIe pPe3yJibTaThbl 00y4eHUs

B pesynbTare ocBOeHMS AUCHUILTUHBI (MOAYNs) «/lMHamMuKa MamivH» O0O0yYarouiics
JOJKCH 00J1a/1aTh CIISTYIONUMHU KOMITCTCHITHSMHU:

CtpyKTypHBII [Tnanupyemsble pe3yabTaThl 00yUeHHS
JJIEMEHT
KOMIIETCHIINHU

ITK-4 cnioco0HOCTHIO Y4aCTBOBATh B padoTe HA/l UHHOBAIMOHHBIMHU NPOEKTAMH,
HCI0/Ib3Yysl 0230BbIe METO/AbI HCCJIEJ0BATEIbCKOM JeATeIbHOCTH

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

- COCTaB, XapaKTEPUCTUKHU U 00JIaCTH MPUMEHEHHUSI MHOTO/IBUTATEIbHBIX
MAIlIMH Pa3JIMnYyHOI0 HA3HAYEHHS,

- CTPYKTYpPY U cOOCTBeHHBIE cBoiicTBa MamiH OM[]]

VYmerhb - KOHCTPYUPOBATh Y3JIbl MEXaHUYECKUX CUCTEM MHOTO/IBUTATEIIbHBIX
MallyH,

- COCTaBJISITh PACUETHBIE CXEMBI, IPOBOAUT CUJIOBOM aHAIIU3 U pellIaTh
muddepeHManbHble ypaBHEeHUs ABMKeHus: Mamnd OM/],

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

Brmanern - MPAKTHYECKUMHU HAaBBIKAMU B MPOBEJCHUHN UCCIICTIOBAHUNA JTUHAMUYECKUX
(xonmebarenbHBIX ) MporeccoB Mamma OMJ]




4. CTpyKTypa, 00bEéM H coep:KkaHue TUCHUILIMHBI (MOAYJIsA)
OO06mas TpyJA0EMKOCTh JUCIUIUIMHBI COCTaBIACT 2 3a4€THBIX CIWHMI] /2 aKaJl. 4acoB, B TOM

YUCJIC:

— KOHTaKTHas paboTta — 37 akaJl. 4acoB:

— aynutopHas — 36 akaJ. 4acoB;

— BHEAyIUTOpHAs — 1 aKaJI. 4acoB

- caMocTosTeNnbHas paboTta — 35 akaj. yacoB
— B (popMe MpaKTUIECKOM MOATOTOBKH — 2 aKaJl. 4acoB;

dDopMa aTrrecTaluu - 3a4cT

AynutopHast g
o | KOHTaKTHas pabora E 3 ®dopma TeKyILero
=
g B aKaJl. yacax g Bu KOHTPOJIS
Paznen/ tema 3 (B axaj. uacax) == A y p Kon
S 3 ©| caMOCTOSITENBbHOM | yCleBaeMOCTH U
JUCHUTUTHHBI 5 [~ . | xomnerenun
O Q & padoThI TIPOMEKYTOYHOM
na6. | mpaxr. | £ &
Jlek. - | MPAKT. | 2 aTTecTaluH
3aH. 3aH. |Q &
1. Tema 1
1.1 Bsexgcuue, ueaH u
3a71a9u H3YYCHUS
A i [Moaroroska k
JUCHUIUTHHBL  «JIMHAMUKa
MPaKTHIECKUM
Mamua ~ OMJl»,  Buasl
. 3aHATHSM, Kontponbhas
paspyleHus neraneit| 7 2 4 [K-4
BBIIIOJIHEHUE pabota Nel
MamuH.  KonebaTenbHble
KOHTPOJIbHBIX
mporeccsl B MallMHAaX aGor
OM/I. OcHOBHBIE MOHSTHSA, p :
omnpeieNIiCHHs
HWroro no pazaeny 2 4
2. Tema 2
2.1 Mertouka COCTaBlICHHS IMoaroroBka
MPUBEJCHHBIX  PAaCUYETHBIX MPAKTHIECKUM
cXeM s ompejenexus| - 2 4 3aHATHSM, Kontponbhas TK-4
JUHAMUYECKUX  Harpy3ok BBINOJIHEHNE pabota Nel
KO0JIeOATEILHOTO KOHTPOJIbHBIX
XapakTepa. pabor.
HWroro no pazaeny 2 4
3. Tema 3
3.1 Onpenernenue
JTUHAMUYECKUX HArpy30K M [MoaroroBka K
yIpaBJieHHE MPaKTUYCCKUM
Harpy>KEHHOCTbIO JI€Talleil 7 2 4 3aHATHUSAM, KonTtponbnas [K-4
MaIlIiH U3MEHEHUEM BBITIOJIHEHHE pabora Ne2
napameTpoB ux KOHTPOJIBHBIX
KoJeOaTeNbHBIX CUCTEM U pabor.
BHEUIHUX BO30Y>KACHHH
Wroro no pazneny 2 4

4, Tema 4




4.1 TIpumepsbl TeXHUYECKUX
MIPHIIOKEHUI Teopun

IToaroroBka k

MEXaHUYECKHX KOJeOaHHI, MPAKTHICCKUM
3ammta mamuH OMJ] ot 2 2 4 3aHATHUSM, KonTtponpuas K-4
Meperpy3okK,  ynapoB H BBINOJIHEHNE pabora Ne3
BuOpanuii. [TyTu cHIKEHHS KOHTPOJIBHBIX
JUHAMUAYECKHX  HArpys3oK, pabor.
JIEWCTBYIONMX B MalTMHAX
HUroro no pazaeny 2 2 4
5. Tema 5
51 DeMeHThI
N [Toaroroska k
9KCTIEPUMEHTATBEHON
MPAKTHIECKIM
JIMHAMITIH MATTHH. 3aHATUAM KonTposnbhas
N3mepeHue 2 2 4 ’ p IK-4
BBINOJIHCHHE pabota Ne3
KUHEMaTHIeCKHX u
KOHTPOJIBHBIX
CHJIOBBIX napaMeTpoB
pabor.
MaIiH
HUroro no pazaeny 2 2 4
6. Tema 6
6.1 Jlarpamxuan 2-ro poja.
DHepPreTUIecKuid MOIX0 ] U ITogroroBka K
COCTaBJICHHE MPaKTHIECKUM
T PepeHIIHATBHBIX 2 20U 4 3aHATHSM, Kontponbhas IK-4
ypaBHEHHI JIBYDKEHHSL. BBINOJIHEHHE pabora Ne3
Pemenne KOHTPOJIBHBIX
U depeHInaIbHbIX pabor.
YpaBHEHHUH.
Wroro no pazaery 2 2/21 4
7. Tema 7
7.1 Pacuer JUHAMHYECKHX
Harpy3ox u IMonroroska
MO/JICTUPOBAHUE ITPOIIECCOB MPAKTHIECKIM
MHAMHUKH MalIKH. 3aHATUAM KonTtponbhas
A 2 22U | 4 ' P TK-4
IlogroroBka 3amad  mist BEITIOJTHEHHE pabora Ne3
pacuera. CocraBieHue KOHTPOJIbHBIX
YpaBHCHUH U OJIOK-CXEMBI, pabor.
aHam3 pe3ysIbTaToB
HWroro no pazaeny 2 221 4
8. Tema 8
[ToaroroBka k
8.1 Pacuer CreKTpa
MPAKTHIECKUM
COOCTBEHHBIX  YacTOT U —— KoHTbOoMLHaS
dhopm KosieOanuit u 2 221 4 ’ p I1K-4
BBIMIOJIHEHUE pabora Ne4
JTUHAMUYECKUX HArpy3o0K C
KOHTPOJIBHBIX
romoIneo 9BM
pabor.
HWroro no pazaeny 2 221 4
9. Tema 9
9.1 DJeMEHTHI IlogroroBka Kk
JKCMEPUMEHTAILHON MPAKTHIECKUM
WHAMUKH MalIxH. 3aHATUSIM KonrponbHas
. 2 221 | 3 ' P TK-4
M3mepenue BBITIOJTHEHHE pabora Ne4
KHHEMaTHIECKHX u KOHTPOJIBHBIX
CHJIOBBIX IIaPaMETPOB pabor.
Wroro no pazaeny 2 221 3
10. Tema 10
10.1 3ager I1K-4
Hroro mo pazaeny
Hroro 3a cemectp 18 18/811 | 35 3a4éT




|I/IToro 10 JUCITUILIMHE | 18 | | 18/81/I| 35 | 3a4er I1K-4

5 O0pa3oBaTte/ibHbIE TEXHOJIOTHH
1. TpagunmoHHble O00pa30BaTEIIbHBIC TEXHOJOTHH OPUEHTUPYIOTCS HAa  OpPTaHHU3AIHI0

00pa30BaTENBHOIO IpolEcca, MPEANONaraloulyl0 NpsSMYyK TPaHCSILUIO 3HAaHUH OT
IpernoaaBaTens K CTYZEHTY (TpenMyIIeCTBEHHO Ha OCHOBE
OOBSCHUTEIFHO-MJUTIOCTPATUBHBIX METONOB OOydeHHs). YueOHasi NeATeIbHOCTh CTYACHTA
HOCHT B TaKHX YCJIOBHSX, KaK IIPAaBUIIO, PEIPOTYKTUBHBIN XapaKTep.

2. ®opmbl y4eOHBIX 3aHATHI C UCIOIB30BaHNEM TPAAULIUOHHBIX TEXHOJIOTHIA:

3. HudopmanmoHHas JEKIUs — MOCIEA0BATEIbHOE U3JI0KEHHE MaTeprallia B TUCIUITIHHAPHON
JIOTHKE, OCYIIECTBIAEMOE MPEUMYILIECTBEHHO BEpOaIbHBIMH CpEACTBAMHU  (MOHOJIOT
IIpenojaBaTeis).

4, HpaKTI/I‘-IeCKOC 3aHATUC, ITOCBAINICHHOC OCBOCHUIO KOHKPCTHBIX YMGHI/If/'I U HaABBIKOB IIO
IPEATIOKEHHOMY aropuTMy. [IpakTndeckue 3aHATUS MPOBOIATCS B (popMe MPaKTUIECKOU
MOJITOTOBKH B YCJIOBUSX BBIITOJHEHUS OOYYArOIIMMHUCS BUIOB paboT, CBSI3aHHBIX C OyayIei
npodecCHOHAIbHON AEATETPHOCTIO M HAIIPaBJICHHBIX Ha ()OPMUPOBAHUE, 3aKPEIUICHHE U
pa3BUTHE TPAKTUYECKUX HABBIKOB M KOMIIETCHIMH 1O MNpOoQII0 00pa3oBaTeIbHOM
IIpOrpaMMBEI.

OCHOBHBIE TUITBI IPOEKTOB:

HccnenoBaTenbckuii MNPOEKT — CTPyKTypa npuOmmkeHa K ¢opMmaTy HaydHOTO
WCCJIEIOBaHMS (JIOKA3aTeIbCTBO AKTYaJIbHOCTH TEMBI, ONpEeleJieHne HaydyHOU MpoOJIeMBl,
npeaMeTa U O0beKTa HCCIEAOBaHUSA, IeNiell W 3a/ad, METOJO0B, MCTOYHHKOB, BBIIBI)KEHUE
TUTIOTE3bI, 0000IIEHHE PE3YJIbTATOB, BHIBOIBI, 0003HAYEHHE HOBBIX MPOOIJIEM).

NudopmannoHHplii  MpoeKT — y4yeOHO-TIO3HABATENbHAS JCSITENBHOCTh C  SIPKO
BBIPAKEHHOU IBPUCTHYECKON HAMIPABIEHHOCTHIO (MIOMCK, 0TOOP U cucTeMaTh3anus nHopMaIum
0 KakoM-TO 00BEKTe, 03HAKOMJICHHE YYAaCTHUKOB MPOEKTa ¢ 3TOM MH(OpMalMeid, ee aHaIu3 U
0000111eHre [T Tpe3eHTaluu 0oJiee UPOKOH ayIUTOPUN).

3. HTepakTUBHBIE TEXHOJOTUU — OpPTraHU3alldsg 00pa30BaTENbHOIO IMpoliecca, KoTopas
MIpeAnoaraeT akTHBHOE U HEJIMHEMHOE B3aMMOJICHCTBHE BCEX YYACTHUKOB, JIOCTH)KEHHUE Ha 3TON
OCHOBE JIMYHOCTHO- 3HAUYMMOTO I HHUX oOpa3oBaTenbHOro pe3ynbTaTa. Hapsgy co
CICIUAIM3UPOBAHHBIMA ~ TEXHOJIOTHSIMH  TaKOro  poJa  MPUHIUIN  HWHTEPAKTHBHOCTH
MPOCJIEKMUBAETCS B OONBIIMHCTBE  COBPEMEHHBIX  0Opa30OBaTENbHBIX  TEXHOJOTHUH.
NHTEepakTUBHOCTH MO/PAa3yMEBAET CYObEKT-CyOBEKTHBIE OTHOIICHHS B X0JIe 00pa30oBaTEIHLHOTO
mpoliecca 1, Kak cieicTsue, GopMUpOBaHHE caMOpa3BUBAIOIIEICS HHPOPMAITMOHHO-PECYPCHOM
Cpebl.

CeMuHap-TUCKyCCHsI — KOJUIGKTHBHOE OOCYXJIEHHE KaKoro-iuOo CIHOPHOTO BOMpOCa,
mpoOJIeMbl, BBIABIICHUE MHEHUH B Tpymme (MeX-TPYIIOBOM JHAJOT, JHUCKYCCHS Kak
CIOP-JHAJIOT).

6 YueOHO-MeTOIMYECKOE 00ecIedeHe CAMOCTOATEIbHOI PaGoThI 00yYAIOLIUXCS

Ilo Oucyunnune «/[unamuka mMawiuny npedycCMOmpeHa ayOumopHas U 6HeayOUmoOpHAs.
camocmosamenvhas paboma o0yUaOUUXcs.

Cmyoenmul camocmosamenbHo peuaom KOHmMpOIbHble 3a0adu.

TeMbl KOHTPOJIBHBIX padoT



[IpuBeneHrEe BHEITHUX CHJI 1 MOMEHTOB
Omnpenenenne KeCTKOCTU MPYKHH.
OnpeneneHne KECTKOCTU CTEPHKHS.
CocraBnenue ypaBHeHui Jlarpanxa
KpyrunbHbie Konebanus

[TpononpHbIe KONEOAHUSI.

ok wnE

Bonpochl /151 NOATOTOBKY K 3a4eTy

1. Lenu u 3ama4u U3y4YeHUs AMCUMIUIMHBI «/[MHAMHMKAa M MPOYHOCTH MAIIUHBD», BUIBI
paspymienus netaneit mamuH. Konebarenpabie iporiecchl B MamuHax OM/JI. OcHOBHBIE TOHATHSI,
OTIpeieIeHus

2. Mertonuka COCTaBJCHHsSI MPHUBEACHHBIX pPACUYETHBIX CXE€M JJs  ONpelesIeHUS
JUHAMUYECKUX HArPy30K KOJIe0aTeIbHOro Xapakrepa

3. IlpuBenenue mMacc ¥ MOMEHTOB MHEPLHU Macc, CUJI U MOMEHTOB CHJI, KECTKOCTeH U
koo duureHToB paccenBanusi sHepruu. CocraBieHue ypaBHEHUH nBWkeHus OmnpeneneHue
JUHAMHYECKUX Harpy3oK W yIpaBlIeHUE HArpyXEHHOCThIO JeTajeidl MalluH H3MEHEHHEM
napaMeTpoB WX KojeOaTeIbHBIX CUCTEM M BHEUTHHUX BO30YXaeHui — 3 gac.

4. Tlpumepbl TEXHMYECKUX TMPUIOKEHUN TEOPUH MEXaHWYECKUX KOJeOaHMid, 3aluTa
mamuH OM/] ot neperpy3ok, yaapos u BuOpanuii. [lyTn cHIKEHUSI THHAMHYECKHX HArpy3oK,
JNEHCTBYIOIIMX B MaIlIUHAX

5. DrneMeHTHl SKCIIEPUMEHTATbHONW TUHAMUKH MAamuH. V3MepeHHe KWHEeMaTH4eCKUX M
CUJIOBBIX MTapaMeTPOB MaIlIuH

6. PacueTHble cXeMbl H YpPaBHEHHSI JBUKCHUS

7. CBoOonHble KoNeOaHUs TUHEHHONW KOHCEPBATUBHOM CHCTEMBI

8. BrIHYXIeHHBIE KOJeOaHHsI TMHEHHOW CHCTEMBI 0€3 TPEeHUs

9. 3aryxanue cBOOOJTHBIX KOJICOAHHI

10. BeinyXieHHBIE KOJI€OaHUS CUCTEM TP BSI3KOM TPEHHUHU

11. BeiHyXAeHHbIE KOJIeOaHHs CUCTEM C TPEHHEM, OTIIMYHBIM OT BA3KOTO

12. TTapamerpuueckoe BO30yKIeHHE KOJICOaHHUH. ...

13. Konebanusi HENMMHEHHBIX CUCTEM

14. Meton ocpenHeHUs

15. Konebauus cucTteM ¢ KOHEUYHBIM YUCIIOM CTEIIEHEN CBOOOIBI

16. Onipenenenne 9acToT 1 GopM CBOOOTHBIX KOJICOAHHIA

17.TnaBHble  koopAuHATHL. MaTpuuHas popma ypaBHEHUI

18. HekoTopsie ocoObIe citydan pacueTa COOCTBEHHBIX KOJICOAHUM. ..............

19. Ilpumeps! pacyera 4acToT U POPM COOCTBEHHBIX KOJEOAHUH ~ ..cccceeenneee

20. BerayKIeHHBIC KOJIEOaHUsI CUCTEMBI 0e3 TPeHHS

21. BausiHue TpeHHsl Ha KoJieOaHUsl CUCTEM ¢ KOHEYHBIM YHCIIOM CTeneHel cBOOOabI

22.TlpononbHBIEC ¥ KPYTUJIbHBIE KOJEOAHHS CTEPKHEN

23. monepeyHble KoeOaHus CTPYH.......

24. N3ru0HbIe KoJIeOaHus IPSIMBIX CTEPIKHEH .

25. BeIHYX/IeHHbIE KOJIe0aHUs CTep KHEH.

26. Konebanus cTepskHEl MPH HATMYUH BSI3KOTO TPEHUS

27.KonebaHus, BbI3bIBAEMbIE TIOJIBUKHOM HATPY3KOI

28. PactipocTpaHeHHe yIIPyruX BOJH B CTEPKHIX

29. KonebaHust KpyroBbIX KOJIEIL.......

30. IIpocreiinue mpuOIMKEHHBIE (GOPMYJTBI IS OIICHKH HU3 €if COOCTBEHHOM YaCTOTHI

31.Merox Praes — Purtna

32.TIpsiMass UCKpETH3allds CHCTEM C paclpeleleHHOW wMaccoil. MeToJ KOHEUYHBIX
HJIEMEHTOB

33. Mero mociie10BaTeIbHBIX MPUOTAKCHIH

34.Pacuer cOOCTBEHHBIX YaCTOT CUCTEMBI Oe3 onpeseneHus GpopMm ee konedaHui

35. MeToabl IMHAMAYECKHAX MOAATIIMBOCTEN M TUHAMAYECKUX JKECTKOCTEN






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 MPOCKTAMH, HCIT0JIb3YS 0a30BbIe METOAbI I/ICCJIeIIOBaTeJIbCKOﬁ HeATECJIbHOCTH

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
Harpy30K KoJie0aTelIbHOTO XapaKTepa

3. llpuBeneHue macc ¥ MOMEHTOB HMHEpLUU Macc, CHJI U MOMEHTOB CHJI, KECTKOCTEH H
kodhdunmenToB paccemBaHus 3Hepruu. CocraBiieHHe ypaBHEHHWH IBrKeHHS OrpesenceHue
JUHAMHYECKUX Harpy30K W YIpaBlI€HHE HATrPY>KEHHOCTBIO JeTalieil MallMH H3MEHEHUEM
MapaMeTpoB UX K0JIeOaTEeNbHBIX CUCTEM U BHEIIHUX BO30YXaAeHUN — 3 yac.

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

5. DJeMeHThl JKCINEPUMEHTAIBHONW JTUHAMHKA MalluH. VI3MepeHne KHHEMaTHYeCKUX W
CHJIOBBIX MTapaMeTPOB MaIINH

6. PacdeTHbIe CXEMBI M YPaBHCHHUS JIBIIKCHUS

7. CBoboaHble KONeOaHUs JIMHEHHOM KOHCEPBATUBHON CUCTEMBI

8. BwIHYXJIeHHBIC KOJICOAHUS JTMHEHHON CHCTEMBI 0€3 TPCHHS

9. 3aryxanue cBOOOJIHBIX KOeOaHUM

10. BoeIHyXIeHHBIC KOJICOAHUS CHCTEM MTPH BA3KOM TPEHUN

11. BoIHyXIeHHBIC KOJIEOAHUS CHCTEM C TPEHUEM, OTIIMYHBIM OT BSI3KOTO

12. Tlapamerpudeckoe BO30yXIeHUE KOJICOAHMIA.

13. KonebaHus HETMHEWHBIX CUCTEM

14. Meton ocpenHeHus

15. KomnebOanust cucTeM ¢ KOHEYHBIM YHCIIOM CTEINEHEN CBOOOIBI

16. Onpenenenue 4actoT U HOpM CBOOOTHBIX KOJICOaHMI




CTpyKTypHBI
JJIEMEHT

KOMIICTCHI N

[Tnanupyemble pe3yabTaThl 00yUSHHS

OneHouHble CpeaCcTBa

17. I'naBHble KoOpAMHATHL. MaTpuuHas ¢popMa ypaBHEHUN

18. Hexoropsie ocoObIe cirydan pacuera COOCTBEHHBIX KOJIEOaHHIA.

19. Ilpumepsl pacuera 4acToT U popM COOCTBEHHBIX KOJICOAHHMIA .

20. BreHyXIeHHBIE KOJIeOaHUS CUCTEMBI 0€3 TPpEeHUs

21. BnusHue TpeHuUs Ha KOJIeOAHUs CUCTEM C KOHEUHBIM YHUCIIOM CTEHEHENH CBOOOIBI.
22. TlpononpHbBIE U KPYTHIBHBIC KOJICOAHUsS CTEPIKHEH,

23. morepeuHble KoJaebaHus CTpyH

24. W3rubHble KoneOaHus NPSMBIX CTEPIKHEH

25. KonebaHus cTep)kHEH MPU HATMYHH BI3KOTO TPESHUS

26. KoneGanwusi, BEI3bIBa€MbIE TIOABIKHON HArpy3Koi

27. PacnpocTpaHeHue ynpyrux BOJH B CTEPKHSAX

28. KoiebaHus KPYroOBBIX KOJICII.

29. IIpocteiimme npubnukeHHble GOPMYIIbI A OLEHKU HU3 €l 0OCTBEHHON 4aCTOTHI
30. Meron Panes — Purna

31. Ipsimas quckpeTH3alus CUCTEM C paclpeieIeHHOM Maccoil. MeTo KOHEUHBIX 3JIEMEHTOB
32. Meroz MmociieI0BaTeIbHBIX TPUOTMKEHUH

33. Pacuer cOOCTBEHHBIX YaCTOT CUCTEMBI O€3 orpeiesnieHust GopM ee KojaeOaHuit

34. MeToasl ITMHAMUYECKNX MTONATIIMBOCTEN N MMHAMUYECKUX KECTKOCTEH

YMmeTn

- KOHCTPYMPOBATh y3JIbl MEXAaHUYECKUX CUCTEM
MHOT'0/IBUTaTEJIbHBIX MaIIVH,

- COCTaBJIATh PAaCUETHBIE CXEMBI, IPOBOAMT
CUJIOBOU aHaIu3 u pemars
muddepeHMaibHble  YpaBHEHHUS  JBHXKEHUS
MammH OM/,

- IPUMEHSATh METOJbl PELIEHUS INPUKIAJIHBIX
3a-7lad  aHaJM3a W CHHTE3a, KUHEMAaTHKH,
KMHETOCTATUKH U AMHAMUKHU MamuH OM/]

IIpumepsl 3a1a4

«CocraBieHue ypaBHeHul Jlarpanxay:
JlaHO: ypaBHEHHS IOJIHBIX KUHETUYECKOW U ITOTEHIMAIbHON DHEPIUil.
1. [IpuBectu npumep HU3NUECKON CHCTEMBI, COOTBETCTBYIOIIEH YPaBHEHUIO.
2. IlpomuddepeHnpoBarh ypaBHEHUs B CUMBOJIBHOM BHJE C IOMOIIBIO MaTeMaTHYECKOTO
naketa. 3. [lonyunts nuddepennuanbubie ypaBHEHHS! IBUKEHUS.
3. Pemiuth mudepenpanbHble ypaBHEHUS IBUKEHHUS C TIOMOIIBIO MAaTEMAaTHYECKOT O ITaKeTa.
4. TlpencraBuTh pe3ynbTaT B BUJAE YPaBHEHHs 3aBUCHMOCTH NEPEMEIICHHN OT BPEMEHU M
rpauKOB MepeMeleHnH.
5. Iloka3aTh BO3MOKHBIE IPUMEPHI PEATbHBIX CUCTEM C NMOJAOOHBIMU YPaBHEHUSIMU
function Qr=fQr(T, U, Qr,...

ql, g2, g3,...




CTpyKTypHBI
JJIEMEHT

KOMIICTCHI N

[Tnanupyemble pe3yabTaThl 00yUSHHS

OneHouHble CpeaCcTBa

vl, V2, v3,...
al, a2, a3,...
m1, m2, m3, m4, m5, m6, el, e2, e3, e4, e5, e6)
% KommonenTs! ypaBHeHus Jlarpamxka
dT___d_dqdt=diff(T,v1)+diff(T,V2)+diff(T,v3)
%I 1pu muddeperunnpoBannu o ckopocreit dqdt mo BpemeH# t HOTyIrM yCKOPEHUs
%ddqdtt, T.e. 3amenum ckopoctu dqdt yckopenusimu ddqdtt
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,ql)+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

- TPAaKTHYECKUMH HABBIKAMH B IMPOBEJICHUU
UCCIIETOBaHUH JTUHAMHYECKUX
(xonebarenpHbIX) TIpoiieccoB MamuH OM/]

«Omnpenenenue nepuoia COOCTBEHHBIX KOJIeOaHU
MEXaHUYECKON CUCTEMBI»
Jano: Macca rpysa, 0CeBOl MOMEHT MHEPIMU MaxOBHKA, TOJIIMHA, KOJIMYECTBO BUTKOB H
JUaMETP CTAIbHON LUINHAPUYECKON IPYKUHBI, TUAMETP U AJIMHA CTAJILHOTO TOPCHOHA.
3ananue: [IpuBenuTe METOIUKY pacdeTa mapaMeTpoB COOCTBEHHBIX KOJICOAHU MEXaHUYECKON
cucremsl. [IpousBecTu pacuer nepuoja coOCTBEHHBIX KOlIeOaHUH Ha NMPUMEpPEe MEXaHUYECKUX
CHCTEM, UCIIBITHIBAIOIINX KPYTUIIbHBIE U TPOAOIbHBIE KOJIEOaHUSI.
Kparkune Teopernyeckne cBeeHHA
JIBrKeHHEe OJTHO MAacCOBOW MEXaHWYECKOM CHCTEMBI C OJHOW YNPYIOW CBA3BIO ONMHUCHIBAECTCS
Qg QepeHIMaTbHbBIM YPaBHEHHEM:
d?p N M
az PPy
71 ¢ - YTroJl IOBOPOTa MAaCChI;
M — MOMEHT BHELIHUX CHUJ;
o — 9aCTOTa COOCTBEHHEIX KOJIeOaHUI;
J — MOMEHT WHEPIMH BPAIIAIOIICICS MACCHI.




CTpyKTypHBI
JJIEMEHT

KOMIICTCHI N

[Tnanupyemble pe3yabTaThl 00yUSHHS

OneHouHble CpeaCcTBa

Puc. 1. Cxema mexaHun4eckon mogenu ¢
KpyTUnbHbIMK KonebaHnsmm

KpyroByro wactoTy  COOCTBEHHBIX KOJICOAHMII MOMKHO OIPENENUTh Yepe3 MapamMeTphl
MEXaHUYECKOH CUCTEMBI;

C
a)o = -,
J
rae C — prTI/IHBHaﬂ KCECTKOCTH prerI‘/JI CBA3HU,
m- D? y
J = — - MOMCHT I/IHepI_[I/II/I BpamaIOIJ_[eI/IC}I MAacCCHI.
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CTpyKTypHBI
JJIEMEHT
KOMIIETCHIINH

[Tnanupyemble pe3yabTaThl 00yUSHHS

OneHouHble CpeaCcTBa

m

Puc. 2. Cxema mexaHu4yeckon mogenn ¢
NpoAoNbHLIMU KonebaHnsMm

KpyroByro 4actoTy  COOCTBEHHBIX KOJEOAaHUI MOMKHO OIPEIeNIUTh Yepe3 MNapaMeTphl
MEXaHUYECKOH CUCTEMBI;

C
a)o = -
m
rac C- npoaojibHasA KECTKOCTb prerfI CBA3HU,

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




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 YuebOHO-MeTOAMUYEeCKOEe U HH(pOPMALIMOHHOE o0ecliedeHne TUCHUILITHHBI (MOYJIs1)

a) OcHOoBHas1 JIUTEpPaTYypa:
1. 3y6apes, 0. M. Jlunamuyeckue mpoOLECcChl B TEXHOJIOTMH MAaIIMHOCTPOeHUs. OCHOBBI

KOHCTpYHpOBaHUsl MaliuH : yueoHoe mocodue / 0. M. 3ybape. — Cankr-IlerepOypr : Jlab,
2018. — 212 c. — ISBN 978-5-8114-2990-5. — Tekcr : onektponHsii // Jlanb
ANEKTPOHHO-OMOMMoTeynass cucrema. — URL: https://e.lanbook.com/book/103067  (mata

oobparenus: 08.06.2020). — PexuM gocTyma: Ui aBTOPHU3. MOJIb30BATEICH.

2. benan, A. K. [IpoekTupoBanue u pacueT o0OpyAOBaHUS MPOKATHOTO CTaHA . y4eOHOE
nocobue / A. K. benan, O. A. benan ; MI'TY. - Maruutoropck, 2014. - 135 c. : ui., rpad., cXe-Mbl.
- URL:
https://magtu.informsystema.ru/uploader/fileUpload?name=774.pdf&show=dcatalogues/1/11151
10/774.pdf&view=true (nara oopamenus: 10.03.2020). - MakpooOBeKT. - TEKCT : 371€KTPOHHBII.
- IMeercs nmeyaTHBIN aHAJIOT.

0) lonoiHuTeIbHAS JIUTEPaTypa:

1. OGopynoBanue i MPOU3BOACTBA M KaYECTBO MPOAYKLIUHU B I[€XaX ropsueld MpOKaTKH :
ydaebHoe mocobue / M. . Pymsnies, O. B. Cununkuii, /. M. Kuusus, O. b. Kanyruna ; MI'TY. -
Marunutoropck : MI'TY, 2017. - 1 snextpon. ont. guck (CD-ROM). - 3ari. ¢ Tutyn. skpaHa. -
URL:
https://magtu.informsystema.ru/uploader/fileUpload?name=3237.pdf&show=dcatalogues/1/1136
956/3237.pdf&view=true  (mara oo6pamenus: 10.03.2020). - Makpoobbekr. - TekcT
ANIEKTPOH-HEIH. - CBereHus noctynHsl Takxke Ha CD-ROM.

2. TlpoextupoBaHue 00OpYIOBAaHUS JOMEHHBIX I€XOB : yueOHOe mocobue / M. B.
Angpo-cenko, B. 1. Kagmomnukos, U. JI. Kagomnnkosa, E. B. KynukoBa. - Marauroropcek :
MI'TY, 2015. - 111 c. : WL - URL:
https://magtu.informsystema.ru/uploader/fileUpload?name=896.pdf&show=dcatalogues/1/11188
26/896.pdf&view=true (marta obparienus: 10.03.2020). - MakpooOBbeKT. - TEKCT : 37IEKTPOHHBIH.
- IMeeTtcs neyaTHbBIN aHAJIOT.

B) MeToanueckue ykazaHus:

1. Managees, C. U. Hanexxnocts TexHuueckux cucreM. [Ipumeps! u 3amaun : yueOHOE
nocobue / C. . Manadees, A. U. Koneiikun. — 2-¢ u3., crep. — Cankr-IlerepOypr : Jlaub,
2016. — 316 c. — ISBN 978-5-8114-1268-6.— Tekcr: onekrponssbli// JlaHb
JNEKTPOHHO-OMOMMoTeunass cucrema. — URL: https://e.lanbook.com/book/87584  (mara
obpamenus: 26.09.2020). — Pexum moctyna: uist aBTOPHU3. MOIH30BATEICH.



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

2. Kynpssues, C. I'. ComporuBnenue marepuaioB. VHTepHET-TeCTHUpOBaHUE Oa30BbIX
3Hanuii ;. yuebnoe nmocobue / C. I'. Kynpsisiies, B. H. CepaiokoB. — Cankr-IletepOypr : Jlaub,
2013. — 176 c. — ISBN 978-5-8114-1393-5.— Tekcr: oanekrponsslii// JlaHb
3NIeKTpOHHO-OMOIMoTeynas cucrema. — URL: https://e.lanbook.com/book/5247 (mata
obpamenus: 26.09.2020). — Pexum moctyna: uis aBTOPU3. MOJIH30BATEICH.

r) [Iporpammuoe o6ecneuenue u UHTEepHET-pecypehb:

IIporpammHoe o6ecneyenne

Haumenosanue I10 No norosopa Cpok neicTBuUA JIUIEH3UU
MS Windows 7 71-1227-18 ot 08.10.2018 11.10.2021
Professional (s kitaccoB)
MS Windows 7 Professional |y 757 17 41 27.06.2017 27.07.2018
(m1st KJ1accoB)
MS Office 2007 Ne 135 or 17.09.2007 GeccpouHo
Professional
7Zip cB00OIHO pacnpocTpansemoe [10 OGeccpovHO
Autodesk 3ds Max Design
2011 Master Suite K-526-11 ot 22.11.2011 O6eccpouHo
Autodesk AutoCad 2011 1y 576 11 0122 11 2011 GecCpOTHO
Master Suite
Autodesk AutoCAD 2020 |yueOHast Bepcus 0eccpovHO
Autodesk AutoCAD 2019 |yueGHast Bepcust 0eccpouHo
Autodesk AutoCAD 2018 |yueGHast Bepcust 0eccpouHo
Autodesk AutoCAD 2021 |yueGHast Bepcust 0eccpouHo
Autodesk AutoCAD OHast BebCHs 5eCCDOUHO
Mechanical 2020 ye pe coepo
Autodesk AutoCAD 6 5
Mechanical 2018 y4ueOHast BepCus €CCPOYHO
Autodesk AutoCAD 6 6
Mechanical 2021 yueOHast Bepcust €CCPOYHO
APM WinMachine 2010 11-262-12 ot 15.02.2012 OeccpouHo
ACKOH Kommnac 3D B.16  |/1-261-17 ot 16.03.2017 OeccpouHo



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

FAR Manager

cB00OOTHO pacmpocTpansiemoe [10

OeccpovHO




IIpodeccnonanbHbie 0a3bl JAHHBIX U HHPOPMALMOHHbIE CIIPABOYHbIE CUCTEMbI
HasBanue xypca CchuIka

DnekTpoHHas 0a3a mepuoanveckux uzganuii East View
Information Services, OO0 «MIBHUC»
HanunonanpHas nH(GOpPMallMOHHO-aHAIUTUYECKasT URL:
cucreMa — Poccniickuii HHIEKC HaAy4HOI'O [IUTUPOBAHMS '
(PUHID)
[TouckoBass cucrema Axagemus Google (Google
Scholar)
HNudopmannonnas cucrema - EnuHoe OKHO AOCTyma K
nH(MOPMalMOHHBIM pecypcam

https://dlib.eastview.com/

https://elibrary.ru/project_risc.asp

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

URL: http://window.edu.ru/

depepanbHOE rOCyIapCTBEHHOE OFOKETHOE
yupexaenne «DenepanbHbiii vHCTUTYT npombinuiennoi|URL: http://wwwl.fips.ru/
CcOOCTBEHHOCTH)

9 MaTtepHaJbHO-TEXHHYECKOE o0ecTeueHne TUCIUTILIHHBI (MOLYJIs1)

MatepuraiabHO-TeXHUYECKOE 00eCrIeYeHNE IUCIUIUIMHBI BKIIOYAET:

1. VuebHble ayauTopuu A IPOBEICHHS 3aHATUI JiekKuHoHHOro tumna: Komruiekc
TECTOBBIX 3aJJaHU JUIsl IPOBEICHHSI IPOMEXYTOUHBIX U PYOEKHBIX KOHTPOJIEH.

2. YdeOHas ayTuTOpHs ISl IPOBEACHHSI TAOOPATOPHBIX paboT: JIa0opaTOPHBINA KOPITYC C
nabopaTopueil cBapku u JabopaTopuel pezanus: KOMIUIEKT MeYaTHBIX U 3JIEKTPOHHBIX BEpCU
METOAMYECKMX pEKOMEHAaNui, y4deOHoe mocobme, Makarel mo Temam. JlabopaTopHoe
o0opyoBaHue.

3. YueOHast ayauTopust U POBEICHUS MEXaHMUECKIX MCITBITAHHIHA:

1) MauHbl yHUBEpCAIbHbIC HCIBITATEIBHBIC HA PACTSDKCHUE.

2) MepurenbHbI HHCTPYMEHT.

3) [IpubopsI 11 H3MEpEHHs TBEPAOCTH 110 MeToaam bpunenis u Poksesia.

4) MuKpoTBepIoMep.

5) Ileun TepmMuvecKue.

4. VYyeOHas ayauTopus Il TPOBEACHMSI MeTauIorpaduyecKux HCCiIeI0BaHUM:
Muxkpockonst MUM-6, MUM-7.

5. YuebHble ayAUTOPUU AJIsl MPOBEACHUS MHAWBUIYAIbHBIX KOHCYJIbTALMN, TEKYIIETO
KOHTPOJISI ¥ TPOMEXYTOUHOM arTecTanuu: Jlocka.

6. Ilomemenune pans XpaHeHHs W TNPOMUIAKTUYECKOTO OOCTYXHBaHHUA Yy4eOHOTO
o0opynoBanus: CTesiaxu, UHCTPYMEHTHI JUIsl pEMOHTA J1a00paTOpHOT0 000pyJ0BaHUS.



