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Metonnueckne peKOMEHIalluy MO MOArOTOBKE M 3aIUTE KYpCOBOU pabOTHI 1O
nuciuiuinee « TeopeTndyeckas MEXaHUKa» pa3paboTaHbl B COOTBETCTBUHU C:

- @epaepalibHbId TOCYIAPCTBEHHBIM 00pa30BaTENbHBIA CTAHAAPT BBICIIETO
oOpazoBanusi - OakanaBpuar Mo HampapieHuto noarotoBku 13.03.02 -
DNEKTPOIHEPreTUKa U AIIEKTPOTEXHHUKA, YTBEPKACHHBIA MpHUKa3zoM MHUHHCTEpCTBA
HayKH U BhICIIeTo oopa3oBanus Poccutickoit ®eneparuu Ne 144 ot 28 despans 2018
I. 3aperucTpupoBanHbiii B Munrocte 22 maprta 2018 rona, per. Homep 50467;

- y4eOHBIM IUIaHOM (OYHOM, 3a04yHOM (opM OOydeHMs) MO HaANPaABICHUIO

noarotoBku 13.03.02 — DnexkTpodHepreTuka u dAEKTPOTEXHUKA,

- paboueilt mporpaMMoi TUCIUILTMHBI « TeopeTnyeckas MeXaHuKa»

ABTOp Huxynun HMrops BacuinbeBuY, KaHAMJIAT TEXHUYCCKUX HAaVK,
JOIICHT Kad)eI[DBI TPaHCIIOPTHO-3HEPICTHYCCKUX CUCTEM

(vkazamo @PHO, yuenyio cmenens, yuenoe 36aHue uiu O0IICHOCHb)

Metoauueckue  pekOMEHAAalMKM  OJ0OpeHbl Ha  3acefaHuM  Kadeapsl
«TpaHcnopTHO- 3HEpreTruueckux cucreMm» (rmportokois Ne 8 ot 12.04.2025r.).

B Meroaudyeckux pEeKOMEHIAIMSAX W3JI0KEHBI METOJOJIOTUS W METOJHKa
MIOJITOTOBKM KYpPCOBBIX pPabOT, a Takke TpeOOBaHHS K WX OQOPMIICHHIO, JIaHBI
PEKOMEHIAIUH CTYICHTaM TI0 UX 3aIlHTe.

MeToaudeckne peKOMEHIAIUY TPeaHa3HAYCHBI IJIsT PYKOBOIUTENEH KYPCOBBIX
paboT, a TaKkKe I CTyACHTOB BceX (opM oOOydeHHsS OOydJaroIuxcs II0
Hanpasienuio noAarotoBku 13.03.02 — DnekTposHepreTuka U SIEKTPOTEXHUKA B
YeOokcapckoM  wHCTHTYTe  (pmmmame)  MOCKOBCKOTO — MOJUTEXHUYECKOTO
YHHUBEPCUTETA.



BBenenue

KypcoBas pabota sBiseTcs 3aKIOYUTEIbHBIM ITANOM HU3YYEHUS TUCLMILIAHBI
«Teopernueckass MexaHUKa» U MpeEACTaBiseT coOoi HaOOp 3aJaHui, BBIIOJIHEHUE
KOTOpBIX CHOCOOCTBYET OOOOIIEHHIO M 3aKPEIUICHUIO TEOPETHYECKUX 3HaHMM,
MOJIYYEHHBIX CTYJIEHTaMU, U IPUMEHEHUIO 3TUX 3HAHUH JJI peluIeHUs] MPaKTUYECKUX
MHXEHEPHBIX 3a]1a4.

KypcoBas pabota 1mo3BojisieT pa3BUTh HABBIKM HCIOJIb30BAHMS TEXHUYECKOU U
CIPABOYHOI JIUTEPATYphl, TOCYJAPCTBEHHBIX CTAHAAPTOB, MPUKIAAHBIX IPOrPAMM I10
aBTOMAaTU3WPOBAHHOMY pacyeTy ¥ MPOEKTUPOBAHUIO.

3HaHMS M HaBBIKM, TOJYYCHHBIE MPHU BBINOJHEHUU KYpCOBOM pabOThI MO
muciuiuinie  «TeopeTuyeckas MeXaHUWKa», B JaJIbHEHMIIEM  CIOCOOCTBYIOT
YCIEIIHOMY PELICHUIO CTYACHTaMHU Pa3IMYHBIX MH)XEHEPHO-TEXHMYECKHX 3aJay B
KypCOBOM MPOEKTUPOBAHMM IO CHEUUATbHBIM TUCUUIUIMHAM M TMPU BbINOJHEHUU
JUTUIOMHOTO TTPOEKTA.

Meronuueckue yka3aHusl He SBIJISIOTCS 3aMEHOM KJIaCCHUYECKUX YYeOHUKOB IO
muciuiuinae « TeopeTnyeckas MEXaHUKa», TaK KaK B HUX KPAaTKO M3JI0KEHBI TOJIBKO
OCHOBHBIE ATalbl BBHINIOJHEHUS KypcOBOM paloThl. /[ yCHemHOro BBIMOIHEHUS
KypcoBOM pabOThl M TMOJYYEHHs] TMOJHOIEHHBIX 3HAHUW W HaBBIKOB HEOOXOJIHUMO
II0JIB30BaThCS y4eOHO-METOUYECKON JUTEPATYPOH, yKa3aHHOU B
OoubnnorpauyeckoM CIUCKE, a TaKKe KOHCHEKTaMH JIEKUUH M TPaKTUYECKUX
3aHATUM.

MeTtoauueckoe mocobue NpPU3BAHO NPEJOCTABUTH CTYJEHTaM BO3MOXHOCTH
CaMOCTOSITEJILHOTO BBIIIOJIHEHUS! KYpCOBOM pabOThI, COAECPKHUT PEKOMEHJALMU II0
BBIIOJIHEHHUIO  pa3lesioB M OopopMIIeHMIO  PaldOThI, 3aJaHus U  CIHCOK
OoubmorpadUuIeCKuX UICTOUHHKOB.



1. Hopsaaok BbIOOpa M yTBEPKACHUS TeMbl KYPCcOBO#i padoThI
3ananue K KypcoBoii padore

B kypcoBoit padore mo auciuruinHe «TeopeTrueckas MEXaHUKa» peliaercs
Ha0op 3aJ]aHU, OXBATHIBAIOIINX Pa3HBIC Pa3/Ieibl TUCIUILIAHBIL:

- 3aaaue Nel: « CTpyKTypHBIN aHAJIN3 TIOCKOTO PHIYaXKHOTO MEXaHU3May;

- 3aganue Ne2: «KuHeMaTH4eckoe HCCIEAOBAHUE IIJIOCKOTO PBIYAXKHOIO

MEXaHU3Ma;

- 3aganue Ne3: «Pacuer Ganku Ha MPOYHOCTD MIPU TNIOCKOM H3THOE»

PaGota cocToMT U3 MOACHUTEIBLHOW 3alMMCKU W TIpapUUYecKorl YacTu.
[losicHuTenpHast 3amrcka KypcOBOM palOThl BKJIIOYAET B CeOS TUTYJIBHBIN JIUCT,
3aJlaHi€ Ha BBINOJHEHHE paboOThl, OIJIaBIIEHWE, BBEJEHUE, TEKCT 3alUCKH,
3aKJIIOYEHHUE, CIHCOK HCIOJIb3YEeMbIX HCTOYHHUKOB M MPWIOKEHUS (€clid TaKOBbIE
umeroTcs). TekCT MOSICHUTENbHOM 3amUCKH JIOJDKEH OTpakaTh IOCIEI0BaTEIbHOE
pelieHre 3aJaHui, MOTYYEHHBIX CTYICHTOM JIJIsl BBITIOJTHEHUSI KYPCOBOM paOOTHI.

['paduueckas yactb KypcoBoil pabOThI OTHOCHUTCS K 3aaHuI0 Ne2, BBITIOJHSAETCA
Ha ¢opmare A2 (A3) u npeacrasisieT co00il rpaduyecKkue NOCTPOCHUS, CBSI3aHHbBIE C
IUTAaHAMH TIOJIOKEHUH, CKOpOCTel M yCKopeHuM mexanusma. ['paduueckas dactp, 1Mo
COTJIACOBAHMIO C MPENOJaBaTe]EM, BBINOIHAETCS WIM BPYYHYH) WU C
UCITOJIb30BAHUEM CPEICTB aBTOMATU3UPOBAHHOTO IPOECKTUPOBAHUS.

[losicauTenpHas 3anucka U rpaduyeckas 4acTh KypcoBOU pabOThI BHIOIHIIOTCA
B cootBeTcTBUM ¢ TpeOoBanusamu ECKJ] u tpeboBanusiMmu UebokcapckoM MHCTUTYTE
(punmnane) MOCKOBCKOTO TMOJMTEXHUYECKOTO YHHUBEpCUTETa K  O(OpMIIEHUIO
KYPCOBBIX pa0bOT U MPOEKTOB.

2. Tlopsinoxk opopMiieHUsI KYPCOBOM padoThl

KypcoBas paGoTa BBINMOIHSAETCS HA KOMIIbIOTEPE HAa CTAaHIAPTHBIX JHCTax A4.
TekcT nmeyataeTcss Ha OJHOM CTOpOHE jucta. Ha cTpaHuie HOJDKHO pacmosiararbes
28-30 cTpoK, KaxKaas U3 KOTOPbIX coAep:KUT 60-65 3HaKkoB, BKIKOYAsI MPOOEJIbI.
MesxaycTpounblii maTepBaa — 1,5, mpudr texkcra — 14 (Times New Roman), B
Tabauuax - 12, B moacrpounbix cHockax -10. Texct meuataercs CTpPOYHBIMU
OykBamMu (KpoMe 3arjiaBHbIX), BBIPABHHBAETCS 110 IIMPUHE C HCIOIH30BAHUEM
MepeHocoB cioB. Ha TUTylIbHOM JMCTE HAJNUCh: KypcoBas paboTa mnevaTtarorcs 18
mpudtom. [lomuepkuBanue CI0B U BBIIEIEHUE UX KYPCUBOM BHYTPH caMOi pabOTHI
He Jnonyckaercs. OAHAKO 3arojlOBKM W TMOA3AaroJOBKH MpH MEe4YaTaHUU TEKCTa
MMMCBMEHHON pa0OThl BBIICTSIOTCS TONYXUPHBIM TIpudTOM. AO3aIHBIN OTCTYII
JIOJI’KEH COOTBETCTBOBATH 1,25 ¢M 1 OBITH OJIMHAKOBBIM IO BCEH paboTe.

OpueHTHPOBOYHBINH 00BEM KYypCOBOH pabOTHI cocTaBisieT 25-35 crpanunl. B
JTAHHBIA 00BEM HE BXOJASAT MPUJIOKEHUS U CIIHUCOK HUCIOJIb30BaHHBIX UCTOYHUKOB. 1o
COTJIACOBAHMIO C TIpernoaaBaTesieM 00bEM pabOThl MOXKET OBITh YBEJIHYECH.

CtpaHuIpl, Ha KOTOPBIX W3JIAraeTCsl TEKCT, JODKHBI UMETh ToJs: JeBoe -30
MM, npaBoe - 10 mm, BepxHee - 20 MM, HUKHee - 20 MMm.

B texcte pabotel «BBemenue», HazBaHue riaB, «3akirodeHue» n «CIHCOK
HCIIOJIb30BaHHOM JIUTEPATYPHI» MeUaTatoTCs (HAYMHAIOTCS) C HOBOM CTpPaHULIBI.



PaccrosiHue MCXKAY  3aroJIOBKOM HW  I[IOA34aroJIOBKOM, 3aroJlOBKOM H
MOoCJaCAYIOIMM TCKCTOM, IMOA3aroJIOBKOM U MPCABIAYIIUM TCKCTOM OTACJIAIOT ABYMS
MMOJYTOPHBIMM  MCKCTPOUHBIMU HUHTCPBalaMHU, a MCXKIAY 1IOJA3aroJIOBKOM H
MMoCJaCAyrOIM TCKCTOM - OAHUM IOJTYTOPHBIM MCKCTPOYHBIM MHTCPBAJIOM.

['maBpl MUCBbMEHHBIX PAabOT HYMEpYIOTCS apaOCKUMHU LU(PpaMH W TOJKHBI
HAYMHATHCS C HOBOM CTpaHuIlkI (Jiucta). HoMep rinaBel coctout u3 uncina: 1, 2 u T.1.

3arosioBkM (I1OA3arojOBKM) pacIoyiaraloTcsl ILEeHTPUPOBAHHBIM (IOCEepeuHE
TEKCTa) CII0COOOM.

Ctpannubl NMUCbMEHHBIX PadoT AOMKHBI MMETh CKBO3HYI) HYMepPalMIo
apadckumu nudpamMu nmo Bcemy TekcTry. Homep cTpaHuMubl NpoOCTaBJISIIOT B
BHHU3Y NOJIS CTPAHHMUBI MO LEHTPY 0e3 TOukM B KoHue. I[lepBoil crpaHuiuei
NUCBMEHHON paboThl sBJISETCS TUTYNIbHBIA JUCT. OH He Hymepyercs. B pabore
BTOPOM CTPAHULIEH SABISECTCS COACPIKAHUE.

TUTYIBHBIN JIUCT JOJKEH cojaepkaTh HAaMMEHOBaHUE Y4eOHOTO 3aBEACHMUS,
dbopmbl 00yueHus, 0003HAUCHUE XapaKTepa padoThl (KypcoBas), ee TeMy, (haMIInIo,
UMs, OTYECTBO BBITIOJIHUBIIETO €€ CTYyJACHTa, HOMEP Kypca M TPYMIbI, YYEHYIO
CTENeHb, IOJDKHOCTh WM YYEHOE 3BaHUE HAYYHOT'O PYKOBOJHUTENS, €ro (haMuivio u
uHuimansl, rpadsl  «/lata cmaum», «JomycTtuTh K 3ammre», «Jlata 3ammuTh,
«O11eHKay, MECTO U ToJl HalMcaHus paboThI.

Ornapnenue paboOThI, KOTOPOE CIEAYET IOCJE€ THUTYJIBHOTO JHCTA, IOJKHO
coJiepKaTh Ha3BaHUS JIEMEHTOB CTPYKTYpPbl pabOThl U HOMEpA JIUCTOB, C KOTOPBIX
OHM HAaYMHAIOTCSI.

[Ipy wucnonb30BaHUU JUTEPATYphl W LMUTUPOBAHUU OTACIBHBIX HAYYHBIX
MOJIO)KEHUM CTYIEeHT 00f3aH OCYIIECTBIATh B CHOCKaX CCBUIKM Ha aBTOPOB U
UCTOYHUKH, OTKYyJa OH 3auMCTBYeT Marepuan (pamMuwivs W HHHUIMAIBI aBTOPA,
Ha3BaHWe pabOThl, MECTO M TOJ W3MaHUS, KOHKpETHAas CTPaHMIA, OTKYJa
3aMMCTBOBaHa IuTaTa). llpu 9STOM UUTHUPOBAHME MOMYCKAETCA TOJBKO B
OTpaHUYECHHOM OOBEMe, OMPABIAHHOM IIEJIbI0 IMUTHPOBaHUA (711 0OOCHOBaHUS
aKTyaJIbHOCTH PacCMaTpPUBAEMOTO BOIPOCA; JEMOHCTPAIIMM PA3JIMYHBIX B3IJISI/IOB,
CYIIECTBYIOLIMX B HayKe MO MpoOJieMaM TE€MbI, MOATBEPKICHUS WIH OMPOBEPKEHUS
BBIJIBUTAEMbIX CTYI€HTOM TE€3UCOB U T.IL.).

[Ipsimoe mMTHpOBaHWME B TEKCTE O00sA3aTENBbHO OGOPMIIIETCS C TMOMOIIBIO
KaBbIueK. B cioydae OyKBabHOTO BOCIPOM3BENICHUS TOJOKEHUM HAyYHBIX TPYIIOB
0e3 yka3aHHs Ha UX Ha3BaHUS M aBTOPOB KypcoBas padoTa K 3alIuTe HE JTOMyCKaeTCs.

B cnmcke Mcmonab30BaHHBIX UCTOYHUKOB JOJKHBI OBITh yKa3aHbl TOJIBKO TE
MaTepHuaibl, HA KOTOPhIE UMEETCS CChUIKA (CHOCKA) B paboTe.

Eciu B KypcoBoi paboTe UMEIOTCS MPWIOKEHUS, HX HE0O0X0IUMO
MIPOHYMEPOBaTh. Bce MUCThI KypcoBOM pabOThI TOKHBI OBITH TPOHYMEPOBAHHBI.

Hymepanusi ctpanuil B KypcoBoi paOoTe M0JDKHA OBITh CIIomHON. CTyIaeHT
OTBEUYAET 32 TPAMOTHOCTh U aKKypaTHOCTh O(hOPMIICHHS KypCOBOM pabOTHI.

Hanuuue rpammartudeckux, opdorpapuyeckux M MyHKTYalMOHHBIX OIIMOOK
nmbo  HeOpexHoe odopmieHue pabOThl  MOXKET  MOCHYXUTh  MPUUYUHOU
HEYI0BJIETBOPUTEIILHOMN OLIEHKU PaOOTHI.



IHopsinok npeacrabieHUsi KypcoOBOil padoThl HA 3aLLMUTY

KypcoBas pabora, MOArOTOBIEHHAs CTYJIEHTOM B OKOHYAaTEIbHOW (opMme,
JOJKHA OBITh MpEeACTaBi€HAa JEJIONPOU3BOAUTENI0 Kadeapsl B  CIEIYIOUIEM
KOMILJIEKTE:

B MHUCbMEHHON (opMe B MNPOMIMTOM, COPOUIIOPOBAHHOM WM CKPEIJIEHHOM
BUzIE — | dK3eMILIAD;

B JJICKTPOHHOM (popMe NOCPEACTBOM HANPABJICHUA HA JIEKTPOHHBbIN
NOYTOBBI ajpec Kaeapbl  TPAHCHOPTHO-DHEPreTHYECKHMX  CHCTeM
ttm@chebpolytech.ru— 1 3x3emmisp.

HenonpousBoautens kadeapsl Mociae perucTpauudud Qgakra v AaThl Clayu
KypcOBOM pabOThI epeaaeT ee sl MPOBEPKH HAYUHBIM PYKOBOJUTEIIEM.

[lepenaua kypcoBodi paboOThl B JJIEKTPOHHOM (opMe MOXKET OBITh
OCYIIECTBJIICHA NyT€M HAIpPABJICHUS €€ CTYJCHTOM HENOCPEJCTBEHHO HAYYHOMY
PYKOBOJIUTEIIO MO 3JIEKTPOHHOM MOYTe.

[Tocne mocTyrieHUs: KypcoBoi paboThl Ha Kadeapy Hay4yHbId PYKOBOJIUTEIh
npoBepsieT ee B TeueHWe 14 KajeHJapHbIX JHEW C MOMEHTa MOCTYIUJICHUS Ha
kKadenpy, mocie 4ero BO3BpAIIAET €€ JEJIONPOU3BOAMUTENI0 CO CBOMM OT3hIBOM. B
OT3bIBE YKA3bIBAIOTCA CIEAYIOIINE MOJ0KEHUS:

— HaUMEHOBaHUe y4yeOHOro 3aBefieHus, kKadenpsl, GopmMbl 00yUEHUS;

— o003HaueHue Xapakrepa paboThl (KypcoBasi), €€ TeMy;

— (haMuiIMIo, UMs, OTYECTBO BBIIIOJIHUBIIETO €€ CTYJ€HTa, HOMEp Kypca U IpyIIIbI;

— YYEHYIO CTEIIEHb, JOJDKHOCTh WM YYEHOE 3BaHHUE HAYYHOTO PYKOBOJIMTEIS, €r0
(aMIIINIO ¥ MHUIUATIBI;

— COOTBETCTBHE TMPEACTABIEHHOW KypCcOBOM paboThl O0O0mKM TpeOOBaHUIM,
yKa3aHHBIM B HACTOSIIMX METONMYECKUX PEKOMEHJAlN;

- yKa3aHHE€ Ha UMEIONINECcs B KypcoBOi paboTe HeocTaTku (Kak 1o ¢popMme, Tak U 1Mo
COJIEPKaHUIO PabOThI), HE MPEMATCTBYIOIIME JIOMYCKY paOOThI K 3allIUTE;

— BBIBOJ] O BO3MOKHOCTH JOITyCKa KypCOBOM pabOTHI K 3alIlUTE.

B cinydae ecnu mocTaBIEHHBIE Hay4YHBIM PYKOBOJMTEIEM BOIIPOCHI HE SICHBI
CTYJEHTY, OH BIIPaB€ YTOUYHHUTh MUX y HAYYHOI'O PYKOBOJHWTENIS JIMYHO BO BPEMS €ro
€)KEHEJICNIbHbIX KOHCYNbTAUUN (IEKYpPCTB Ha Kadeape) WIM JUCTAHIIMOHHO dYepes
ANIEKTPOHHYIO IIOUTY.

B cnywae ¢dopmynupoBaHHMS ~HAyyHbIM ~ PYKOBOJAMTEIEM  BBIBOJA O
HEBO3MOKHOCTH JIOIyCKa KypcoBOil paOOThl K 3aluTe KypcoBas padoTa MOAJICHKHUT
IIOITOTOBKE 3aHOBO C YYETOM 3aMEUaHUM, YKa3aHHBIX HAy4YHBIM PYKOBOJUTEJEM, U
IIOBTOPHOMY NPEJCTABICHUIO HA 3aIUTy B MOPAJIKE, IPEIYyCMOTPEHHOM pPa3AeIaMU
3-5, TOMY k€ HayYHOMY PYKOBOJIUTEIIO.

IMopsaaok 3alIUTHI KYpPCOBOil padoThI

3amura KypcoBOM pabOTBI MOXET TMPOBOJUTHCA TOJNBKO HAYIYHOMY
PYKOBOJIUTEIIIO.

3ammuTa KypcoBOd paOOThl MPOBOAUTCS B (PopMe, YCTAHOBICHHOW HAayYHBIM
pykoBoauteneM. IIpu ycTHOU dopMe 3ammThl KypcOBOM pabOThI CTYASHT JOJIKEH
MOATOTOBUTH OTBETHI HA BOMPOCHI, TOCTABJICHHBIE €EMY HAy4YHBIM PYKOBOIUTEIEM B



peLeH3UM.

HayuHpb1il pykoBOAUTENL BIPABE 10 CBOEMY YCMOTPEHUIO 3a]1aBaTh CTYAECHTY
JOTIOJIHUTEIIBHBIE BOIPOCHI I MPOBEPKU YPOBHS M Ka4eCTBA OCBOCHHUSI UM 3HAHUMI
0 TeMe KypCcoBOM paboThl, a Takke JJs JONOJHUTEIbHOW MPOBEPKU
CaMOCTOSITEJIbHOCTH BBIIIOJIHEHUS KypPCOBOM PaOOTHI.

[lo utoram 3amIUTBl HAYYHBIH PYKOBOJUTENb OMNPEAENAET, MOXKET JU OBbITh
3alllMTa 3a4TeHa, WK TpeOyeTcs MOBTOPHAs 3alUTa.

[lo uToram nepBoHa4YaNbHON WM (B Clly4ae €€ HeyJayl) MOBTOPHOW 3aIIUThI
KypcOBOW pabOThl Hay4YHbI PYKOBOAUTENb CTABUT OTMETKY O 3alllUTE KYpPCOBOM
paboThl B 3a4ETHON KHM)KKE CTYJIEHTa, B BEIOMOCTH U HA TUTYJBHOM JIUCTE PAOOTHI.

IHocae 3amuUTHI peneH3nsi 1 KypcoBasi padoTa NMOMAJIEKUT CKAHMPOBAHUIO
CaMMM  CTYAEGHTOM ¥ 3aJJUBKe B  JJIEKTPOHHYHW HMHG(OPMALMOHHO-
oOpasoBatesbHyl0 cpeny  (QuekTponHoe mnoprdoauno) UYebdokcapckoro
HHCTUTYTA (puauana) MoCKOBCKOro MOJTMTEXHUYECKOI 0 YHHMBeEpCHUTETA

no aapecy http://students.polytech2l.ru/login.php, mocie 4wero pabora B
NUCBMEHHOUN (popme mepenaroTcs CTYJAEHTOM JEJIONPOU3BOAUTENIO JUIsl XpPaHEHUS B
apxuse Ounmana.


http://students.polytech21.ru/login.php

3AJTAHME Nel: « CTPYKTYPHBIN AHAJIA3
IIJIOCKOI'O PBIYA’KHOI'O MEXAHU3MA»

OCHOBHBIMHM 3aJla4aMU CTPYKTYPHOT'O aHAJIN3a ABJISIOTCS:

* OompejeNieHUe Kilacca, opsAKa U BUAA CTPYKTYPHBIX TPYIH U TO-

CIEI0BATEIBLHOCTE X COEIMHEHNS,;

* ONpe/Ie/ICHUE KOJTHUUECTBA HAYaIbHBIX MEXaHU3MOB;

* COCTaBJICHUE CTPYKTYPHOU (hOpMYIIBI MEXaHH3Ma,

* OmpeeNieHHE Kacca MeXaHu3Ma.

CTpYKTYpHBIF aHalIW3 MPOBOAMTCS B CICAYIONICH MOCIEI0BATEIb-
HOCTH.

Ha ctpykTypHO#i cXxeMe MexaHu3Ma 0003HAYAIOT 3BCHbS M KUHEMa-
TUYECKHE Maphl.

OnpenensoT CTENeHb MOABMKHOCTA MEXaHHW3Ma W CPaBHHUBAIOT C
YHCIIOM BXOJHBIX 3BEHBEB, MPH 3TOM JOJDKHO BBIMOIHATHCS YCIOBUE
W = ng. Eciiu OHO HE BBIMONHACTCS, TO 3TO CBHICTEIBCTBYET O HATTMYHH
B ME€XaHHU3Me IIaCCUBHBIX 3BEHBEB WM JINIIHUX KHHEMATHUECKUX CBI3EH.
Takue 3BEHbS M CBSI3U HE YYUTHIBAIOTCS MPU OINPEEICHUU CTCIICHU T0/I-
BI)KHOCTH MEXaHHM3Ma, OATOMY CXeMa MeXaHH3Ma OT HHX OCBOOOXK/a-
ercs.

BhIZICNAIOT CTPYKTYpHYIO TpyIiy, HauOoyiee YAaJCHHYIO OT Ha-
YampHOro MexaHu3ma. [Ipu 3TOM BBIIENEHHAs CTPYKTYpHas TIpymma
JTOJKHA OBITH HAMHU3IIETO KIacca.

[IpoBepsIOT COOTBETCTBHE CTPYKTYPHOM TPYIIIBI CIACAYIONIMM YC-
JIOBHSIM:

a) CTeMeHb MOJBIKHOCTH CTPYKTYPHOM TPYIIbI PABHIETCS HYIIO
(W =0);

0) YKCIIO MOJIBMKHBIX 3BEHBEB YETHOE (1 — YETHOE);

B) COOJTIOIAETCS COOTHOIIICHHE

3n
Ps=—">
2
I') CTENEeHb MOJBUKHOCTH OCTABIICHCS YaCTH MEXaHH3Ma HEe U3Me-
Hsercs (W = const).
Ecnmn mepeuncneHHble YCIOBUS BBIIOJIHSIOTCS, TO OIMPEIEISIOT
KJIacC, TIOPSIIOK M BUJ CTPYKTYPHO# rpymmbl. Eciu XoTs ObI OJHO U3 yC-
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JIOBUHA HE BBINOJHIETCA, TO OCYIIECTBJIAIOT IMEPEXOA K BBIJIEIECHUIO
CTPYKTYpPHOM IpyHIbl 00Jiee BBICOKOTO KJ1acca.

B pesynbTare npoBeneHHs CTpyKTYpPHOTO aHajIM3a B paccMaTpuBae-
MOM MEXaHH3ME OIpPENEsIOT KOJIMYECTBO CTPYKTYPHBIX TPy W Ha-
YaJbHBIX MEXaHU3MOB.

CocTaBis0T CTPYKTYpHYIO (OpMYIly MEXaHU3MA U ONPENCIIIOT €T0
KJacc.

Ucxonnsle nanHble K 3a1aHui0 Nel mpuBeeHB! B IPUITIOKEHUU.

3AJAHUE Ne2: <KKUHEMATHUYECKOE UCCJIIEJOBAHUE
IJIOCKOI'O PBIYA’KHOI'O MEXAHU3MA»

KunemaTtudeckoe mcciieZjoBaHne MEXaHN3Ma TT03BOJISIET aHATTN3UPO-
BaTh JIBHM)XCHHUC €TI0 3BCHLCB 663 yuc€Ta HeﬁCTBYIOHIHX Ha HUX CHUIIOBBIX
(axTOpoB.

3amauaMy KHHEMATHIeCKOTO UCCIIEIOBAHUS SIBIISTIOTCSL:

- OoTpeneNneHue MOJOXKEeHNH MeXaHW3Ma B pa3IndHble MOMEHTHI Bpe-
MEHH;

- TIOCTPOCHUE TPACKTOPHUH XapaKTepHBIX TOYEK 3BEHHEB MEXaHHM3Ma
(HarpuMep, MEHTPa TSHKECTH 3BEHBEB);

- HaXOXXACHUC BCIIMYUHBI U HAIIPABJICHUA JIMHENHBIX CKOpOCTeP'I uyc-
KOPEHMIA ATHX TOYEK 3BEHHEB, a TAKXKE YIIIOBBIX CKOPOCTEH U YCKOPEHHI
3BEHBEB.

OnpeﬂeneHI/Ie NMEPEUNCICHHBIX KHUHCMATHYCCKHUX XapPaKTCPHUCTHUK
OCYILECTBIISETCS B IIpeiejax OAHOrO UKIIA yCTAHOBUBIIETOCS JIBHXKCHUS
MexaHu3Ma. [ MexaHu3MOB, KHHEMATHYECKUE CXEMBI KOTOPBIX MpHBE-
JIEHbl B TPWJIOXKEHWH, OJWH LWKI IBW)KCHHUS COOTBETCTBYET OIHOMY
MOJTHOMY 000pOTY BEAYIIEro 3BeHa. BeyluM 3B€HOM BO BCEX 3aJaHMSIX
SBIISIETCS KPUBOIIUI. BennyuHaa yrioBoil CKOPOCTH KPUBOIIUIIA BO BCEX
MOJIO’KEHUSIX MEXaHN3Ma CYUTAETCS IOCTOSHHOM.

KunemaTtudeckoe wuccienoBaHHEe MEXaHH3Ma IPOBOAUTCS B cClie-
JYIOLIEW MOCIE0BAaTENbHOCTH.

B Mmacmirabe [ (M/MM) CTPOST IUIaH PAaBHOOTCTOSIIUX 110 BPEMEHH
MOJIO’KEHU MEXaHW3Ma 32 OJIMH IHKII €T0 YCTaHOBHBIIETOCS TBUKCHUS.
KonmdecTBo TmONIOKEHHMM Ompeaensercs IpernoaaBareieM. Macmrab
MJ1aHa MOJI0KEHU I MMPpUHUMAIOT paBHbBIM OTHOIICHUIO:
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rae O14 — nelicTBUTENbHAS JUIMHA BeAyIIero 38eHa, M; O, 4 — 4epTekHoe

n300paKeHne BeAylLIero 3BeHa, MM; OObYHO mpuHuMawT O,4

=50+ 100 mM.
YeprekHble H300paKECHHUSI OCTANBHBIX 3BEHBEB MEXaHHU3Ma ONpe/ie-
JISIIOT C Y4E€TOM MPUHSATOTO MaciiTaba:

, MM H T.JI.
Ls Hs

[Inan monoxeHUH MeXaHW3Ma BTOPOTO Kjacca CTPOSIT METOIOM 3a-
ceuek. HyneBbIM (MCXOOHBIM) B LUKJIE ABMKEHUS IMPUHUMAIOT IOJI0XKeE-
HHUE, COOTBETCTBYIOIIEE HAYaly XOJIOCTOTO XO0/1a BBIXOIHOTO (BEIOMOTIO)
3BeHa MEXaHU3Ma TeXHOJIOTUYEeCKOW MaIlMHbI WM Hadaly pabodero xo-
J1a BBIXOJTHOT'O 3B€HA SHEPIreTHYECKOI MaIlIuHbI.

Ha nuiane mosiokeHW# yKa3bIBalOT TPACKTOPUHU BCEX XapaKTEPHBIX
MOJBIKHBIX TOYEK 3BEHbEB MEXaHN3Ma, BKIIIOYAsl IEHTPHI MAcC 3BEHBEB.

B mocnenoBaTenbHOCTH NMPUCOSTUHEHUS! CTPYKTYPHBIX I'PYMI U C
Y4eTOM MX OCOOEHHOCTEH rpadMueCKUM PELICHUEM BEKTOPHBIX ypaBHE-
HUN CKOpPOCTEM M YCKOPEHHUIN CTPOSIT IUIaHBI CKOPOCTEH M YCKOpPEHUH.
KonuuecTBo MONOKEHUH MEXaHW3Ma, AN KOTOPBIX CTPOSITCA IUIaHbI
CKOpPOCTEN U YCKOPEHU OTpeesieTCs MpernojaBaTesieM.

Macmtad 1miaHoOB ckopocted W, [M/(c-MM)] W yCKOpeHH
Lo [M/(C*-MM)] IPUHAMAIOT PABHBIMH:

v, _a,

B, ==, WU,= P

pa na

rae v4 — JIUHeWHas: CKOpOCTh mapHupa A, M/C; pa — JJIMHA BEKTOpa CKO-

. 2
POCTH V4 Ha YepTexe, MM; @, — IMHEHHOE YCKOpPEHUe LapHupa A, M/c’;

Ta — AJUHA BEKTOPA YCKOPEHUsl @, Ha UePTEIKE, MM.
BenuunHy CKOPOCTH B yCKOPEHHSI TOUKH A HaXOAT 10 hopMyJIiam:



2
v, =0,-04, a,=0;-0,4,

TJie ®; — yrIoBas CKOPOCTh BEIYIIEro 3BeHa, ¢ '; 014 — neiicTBUTEIbHAS
JUIMHA BEIYIIEro 3BEHa, M.

[Ipu ompenenernnn mMacmTabHBIX KO3(h(UIIMEHTOB W, U |, U300pa-
JKEHUsI BEKTOPOB JIMHEHHON CKOPOCTH U JIMHEMHOIO YCKOPEHHMsI KPHUBO-
HIMITHON TOYKU A BEAyIIEro 3BeHa 3aatoT He MeHee 50 MM.

[lo moCTpOEHHBIM IUTaHAM BBIYHMCISIIOT JIMHEHHBIE CKOPOCTH M yC-
KOpPEHHS JUI BCEX XapaKTEPHBIX MOABMKHBIX TOUEK 3BEHbEB MEXAHU3MA,
BKJIIOYas LIEHTPbI MAacC 3BEHBbEB, PACCUUTHIBAIOT YIJIOBBIE CKOPOCTH @; (C°
') ¥ yriaoBble yCKOpeHHs €; (¢) 3BEHBEB MEXaHH3MA:

t
_ V. ¢ _ b4

" B4 ' BA

b

T/I€ Vpy — JUHEHHAs CKOPOCTh TOUKH B B €€ JBWKCHHH OTHOCHUTEIHHO
TOUkH A, M/C; BA — NEHCTBUTEIBHOE PACCTOSHHE MEXIY TOYKaMu A U

B, M; a;A — KacaTcjbHasa (TaHI‘eHI_[I/Ia.]'ILHaﬂ) COCTaBJIAOIIAA OTHOCUTCIb-

HOTO YCKOPEHHS IBHKEHNUS TOUKH B OTHOCHTENBHO TOUKH A, M/c”.
Hanpasnenue yriioBoi CKOpOCTH ; ONMPEACIISIIOT 110 HANpPaBICHUIO

BEKTOpA Vy,, & YIJIOBOTO YCKOPEHHS &; — 110 HANPABIEHUIO BEKTOPA dy .

CrpenkaMy Ha 3BE€HBSIX YKa3bIBAIOT WX HAIIpaBIICHHE.

[Inaner MOMOXKEHUN, CKOPOCTEH M yCKOpEeHHMH OPOPMILIIOT Ha Uep-
TeXe KaK OTJIeNbHbIEe M300pKEHUs C TMOAPUCYHOUYHBIMH HAJIHCSIMH C
00s13aTeNbHBIM YKa3aHUEM COOTBETCTBYIOIIMX MAaCIITa0HBIX K03(duIu-
€HTOB L5, L, ¥ i, ¥ KX pa3MEepPHOCTEH.

Hcxoaubie nanHbie K 3aaanuio No2 mpuBeIeHbI B IPUIIOKEHUH.

3AJAHUE Ne3: «PACUET BAJIKH HA ITPOYHOCTD ITPH
IIJIOCKOM U3T'BE»

Hedopmanus O6pyca (M3ru0) BO3HHKACT NPU HATPYKEHUU €r0 CHJIa-
MU, JCHUCTBYIOIIMMHU B IUIOCKOCTSIX, NIPOXOISAIINX Yepe3 NPOAOJIbHYIO OCh
Opyca, 1 IepeHIUKYISIPHBIMU K OTOW OCH, a TaK)Ke MapaMu CHII, IEHCT-
BYIOLLIMMU B TE€X K€ MIOCKOCTSX.



Bpyc, paboraromuii Ha u3rud, Ha3bIBaeTcs OANKOM.

B cnyuae, ecniu Bce BHEIIHHE HAarpy3KH, a CJIEOBATEIbHO, M PEaK-
UM OTOp JNEUCTBYIOT B OJHOM IJIOCKOCTH, COJIEpXKaIlel OJHY U3 TJIaB-
HBIX OCEH MOMEePEYHOTO CEUCHHSI, U3TUO HA3BIBACTCS TIIOCKHIM.

[Ipu uzrube Ganka nedopmMupyercss TakuM 00Opa3oM, YTO YacTb €€
BOJIOKOH HCTIBITHIBAET PACTDKEHHE, a APyTas 4acTh — ckaTue. | 'pannieit
MEXIy PacTIHYTBIMH U CXKaThIMH BOJIOKHAMH SIBJISCTCS HEUTPaIbHBIN
CJION, JTUHUS TEPECEUYCHHs] KOTOPOTO C IUIOCKOCTBIO MOMEPEUHOTo ceye-
HUs 0aJKU Ha3bIBACTCSl HEUTPATLHOW JTMHHCH.

[Ipu mrockom m3rnde B MOTEPEYHBIX CEUEHHSX OalKd BO3HHUKAIOT
JIBa BHYTPCHHUX CWJIOBBIX (pakTopa: MomnepevHas (mepepe3bIBaromiasi)
cwita Q u u3rudatommii MoMeHT M. Ecniu noniepeyHas cuiia He BOSHUKAeT
(Q =0), m3rud Ha3BIBACTCS YUCTHIM.

IIpu pacuere Ganku Ha MPOYHOCTH HEOOXOIMMO OMPEACIIUTh OTac-
HBIC CEUCHMS, KOTOPBIX B OOIIEM Cily4ae MOXET ObITh HECKOJbKO. Jliist
3TOTO CTPOAT TPapUKH M3MEHEHUS BHYTPEHHUX CHIIOBBIX (DAaKTOPOB IO
JUTHHE 0aTK{ — SIIOPHI TOTIEPEYHBIX CHIT M M3THOAIOIINX MOMEHTOB.

[Monepeunas cuna Q u U3ruOAONIMI MOMEHT M OIpeNeisIFOTCS Me-
TOJIOM CEUYEHHH.

3HavYeHHE TOIIePEYHON CHIBI () B JTIOOOM CEUCHWU OalKH, oTmpee-
nsieMoM aOCIccol X, YHCICHHO paBHO anreOpandeckoil cymme Mpoek-
Ui Ha OCh, MEPIICHIUKYIAPHYIO OCH CTEPXKHS, BCEX BHEIIHUX CHII, ACH-
CTBYIOIIMX Ha OAJIKy 110 OJHY CTOPOHY OT ITPOBEJEHHOTO CEUEHHUSI.

3HadyeHue U3rudaroIero MoMenTa M B 10O0OM CEUCHHH OajKH, OIl-
penensieMoM aOCIUCCOM X, YUCIIEHHO PAaBHO alNre0panvdeckord cyMMme Mo-
MEHTOB BCEX BHEIIHHMX CHWJI, IEHCTBYIONINX Ha OalKy IO OJHY CTOPOHY
OT pPaccMaTpUBAEMOTO CEUYEHHs, OTHOCHUTENFHO IIeHTpa TSDKECTH pac-
CMaTpUBAEMOTO CEUCHHUS.

JJ1s IOCTpOSHUS SITIOP MOTIEPEYHBIX CHII U U3THOAFOIINX MOMEHTOB
MIPUHATO CJIeAyIOIIee MPaBUiI0 3HAKOB!

- oniepeyHas cuia ) B CEUEHHH, ONpeelisieMOM abCIccol X, Cuu-
TaeTCs TMOJIOKUTEIBHOM, €CIH IS JICBOW OTCEYCHHOU yacTh Oaliku paB-
HOJIEHCTBYIOIAs BHEIIHWX CHJI HalpaBlieHa BBEPX, a JJIS MPaBOH OTce-
YEHHOM 9aCTH — BHU3;

- M3TUOAOIINUHA MOMEHT CUUTAETCS TOJOXKHUTEIbHBIM, €CIIU PaBHO-
JIEUCTBYIOIIMH MOMEHT, CO3JaBAacMblii BHEIIHUMHU CUJIaMH, OEHCTBYIO-
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UMK Ha JICBYIO OTCEYCHHYIO YacTh OAJIKM OTHOCHTEIBHO IICHTPA TSHKE-
CTH CEUYCHHS, HATIPABJICH 10 YACOBOH CTPEIIKE; TUOO paBHONCHCTBYIOIIUI
MOMEHT CHJI, ACHCTBYIOIIMX HA MPAaBYI OTCEUCHHYIO YacTh OANKH, Ha-
MPaBJICH POTUB YaCOBOW CTPEITKH.

[paBuiio 3HAKOB POMILTIOCTPHUPOBAHO HA PHCYHKE:

0>0 M>0

Ha mpaxTtuke ansa KOHTpOJIS NMPaBUIBHOCTH MOCTPOECHUS SIIOpP HC-
MOJIB3YIOT CIIEAYIOIIHE MTPaBHIa.

1. Ha ygacTkax, T/ie HET paclpeaeleHHON Harpy3ku, 3miopa O or-
paHHUEHA MPSIMOIA, TApaJUIeIbHOM ocu abciuce, a ampa M — HaKJIOHHOM
IpsIMOH.

2. Ecmn Ha HEKOTOpPOM ydYacTKe Ok MMEeTCsl paBHOMEPHO pac-
mpeAesieHHas Harpy3ka, To 3miopa 0 — HaKJIOHHAs mpsaMasi, a smopa M —
napabona (KpuBast BTOporo mopsaka). [lpu HepaBHOMEpHO pacripeieneH-
HO¥ Harpy3ke o0e amopsl Q U M OyayT orpaHHYEHBI KPHBBIMHU, XapaKTep
KOTOPBIX 3aBUCHUT OT TUIIA HATPY3KH.

3. Ilox cocpenoToueHHO criIoil (B YaCTHOCTH peaklHei Omopsl) Ha
smtope () UMeeTcsl CKa4OK Ha BEITMYHMHY 3TOH CHJIBIL, a Ha »miope M Ha-
OIro1aeTCs EPEIIOM.

4. Ecnmu B CceUEHUHU NPUIIOKEH COCPEHOTOUYCHHBIH MOMEHT, TO Ha
smtope M HabmogaeTcs CKavyoK Ha BEIMYUHY 3TOTO MOMEHTA.

5. Ecnu Ha HEKOTOPOM ydacTke IMpH 00X0/1e OaTku cieBa:

a) Q> 0, To smropa M Bo3pacraeT anredpandeck;

0) O <0, To amropa M anreOpanyecku yObIBaeT;

B) O = 0, To M3rubarmuii MOMEHT IOCTOSHEH (YUCTHIN H3THO);

r) O IepexoIuT Yepe3 HyJb, MEHSISI 3HAK C «+» Ha «-», TO Ha IOPe
M HabmonaeTcst anredpanveckuii MakCUMyM B cedeHuu, rae O = 0;
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1) O MepexouT Yepe3 HyJllb, MEHSIS 3HAK C «-» Ha «+», TO Ha 3MI0pe
M nabnromaercs anreOpanyecKkuii MUHUMYM B cedeHud, rae O = 0.

6. Ha cBoOomHOM KOHITE Oanky (KOHCOJIB) TIOTIepedYHasl CHila paBHA
HYJIIO, €CITH B 3TOM CEUCHHUH HET COCPEIOTOUCHHOM CUJIIBI.

7. B ceuenun Ha CBOOOJHOM WJIM IIAPHUPHO OMEPTOM KOHIIE Oallku
M3rUOAIONINil MOMEHT paBeH HYJIO, €CIIM TaM He MPHIIOKEH COCPEIO0TO-
YECHHBIN BHEIITHUM MOMEHT.

8. B ceuenun, coBmanaromnieM ¢ 3aaenkoil, Q 1 M 4UCIIEHHO PaBHBI
COOTBETCTBEHHO OMOPHOW PEeaKINy U PEaKTUBHOMY MOMEHTY.

Pacger Gankm Ha TPOYHOCTH TMPH IJIOCKOM HM3THOE MPOBOTUTCS B
cienyrolei mocaea0BaTeIbHOCTH:

* 0003HAYAIOT U OTIPENEISIOT ONOPHBIE PEAKIINH;

* COCTaBIISIFOT BBIPKEHUS IS TIOTIEPEYHON CHIIBI M M3THOAOIIETo
MOMEHTA Ha BCeX y4JacTKax Oaliku;

* ONPEJICIISAIOT 3HAYCHUS IMOTEPEYHBIX CHJ U M3TUOAIOIINX MOMEH-
TOB Ha TPaHUIIAX YYaCTKOB;

* B CeUCHMsX, rime () mepeceKkaeT HyJIEBYIO JHUHUIO, OMpPENCISIOT
3HAYCHHS aNTreOpanveckoro MakCMMyMa WM MHHAMYMa H3THOAOIIEero
MOMEHTA;

* CTPOSIT DIOPHI MTOTIEPEYHBIX CHJI M H3TUOAIOIINX MOMEHTOB;

* IO0UPAIOT TONEPEUHBIC CeUeHUs 0aJIOK 3aaHHOM (POPMBI U3 yC-
JIOBHS TTPOYHOCTH.

Hcxonublie nanHbie K 3aaanuto No3 mpuBe/IeHbI B IPUIIOKEHUH.
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IIpunoxenune
BAPUAHTBHI 3AJIAHUAN HA KYPCOBYIO PABOTY

3/1ech NIpUBEIEHBI CTaHAAPTHBIE BAPUAHTHI 3a/1aHUN, KOTOPbIE
MOTYT OBITh CKOPPEKTHPOBAHBI MPETIOIaBaTEIIEM, BEAYIIUM KypPCo-
BYIO padory.

3ananme Ne 1: «CTPYKTYpHBI aHAJIM3 IVIOCKOT0 PHIYAKHOIO
MeXaHU3Ma»

Puc.1.1. MexaHusMm TpucekTopa

-

Puc.1.2. MexaHu3M AByXUUIUHIPOBOIO
PSIHOTO YETBIPEXTAKTHOT'O JBUraTes
BHYTPEHHETO CrOpaHus

I :

.

Puc.1.3. Mexanu3Mm npuBoja riryOHHHOTO Hacoca
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Puc.1.4. Mexanu3M AByXIUIUHIPOBOIO
OINIIO3UTHOIO YETHIPEXTAKTHOI'O ABUIATEIIs
BHYTPEHHETO CTOPAaHUs d

*

Puc.1.6. Mexanusm Jlunkuaa

’

Puc.1.7. MexaHu3Mm nomnepeyHo-
CTPOTaJIbHOTO CTaHKa

Puc.1.8. MexaHu3M ABYXCTYNEHYATOI'O
JBYXLMJIMHIPOBOTO BO3YLIHOI'O KOMIIpECCOpa
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*

Puc.1.10. Mexanu3m kagaronierocsi KOHBeiepa

’

Puc.1.9. Mexanusm nonepeyHo-
CTPOTaJIbHOTO CTaHKa

Puc.1.12. Mexanu3m ApoOHIIKu

Puc.1.11. Mexanusm 1010EKHOTO CTaHKa

Puc.1.13. Mexanu3m BOASHOrO Hacoca
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’

Puc.1.16. MexaHH3M TUTyHKEPHOTO
@ Hacoca

’

Puc.1.14. Mexanu3m nepemMenieHus 1010sKka

Puc.1.15. Mexanu3m nepemMenieHus pesna

@

’

Puc.1.17. Mexanu3m nojayu 3aTpopa
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Puc.1.18. Mexanu3Mm nepeMerieHus g0a0sKa

Puc.1.19. Mexanu3m nepemerieHus pesna
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Puc.1.20. Mexanu3m nepemerieHus xeaoda

Puc. 1.21. MexaHu3M gBUTATEIIS

’

Puc.1.22. Mexanusm UeOrieBa
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Puc.1.23. Mexanunsm Pobeprca

D D

Puc.1.24. MexaHu3M npHBOAa 3JIEKTPOBO3a
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3apanue Ne2: «k KunemaTnyeckoe HCCJIef0BaHUE IIJIOCKOI0
PbIYAXKHOI'0 MEXaHU3MA)

Puc.2.1. Mexanu3sm 3atBopa (Tadm.2.1)

Puc.2.2. lllapaupHO-pEIYaXHBIH MeXaHU3M (Tab11.2.2)
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Puc.2.3. KpuBOIIUIIHO-KOPOMBICIOBBIN MexaHu3M (Tabi.2.3)

B

Puc.2.4. Mexanusm nogauu (tadin.2.4)
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Puc.2.5. MexaHu3M MOpoI0norpy304HOi MamuHel (Ta0i.2.5)

Puc.2.6. KpuommnHo-1o3yHHBIH MexaHu3M (Tadi.2.6)
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Puc.2.8. lllapHupHO-pbIYaKHBIH MEXAHU3M C YIITUHEHHBIM
KOpOMBICIOM (Ta011.2.8)
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Puc.2.9. llapHUpHO-PBIYaXHBIH MEXaHU3M C yIUTHHEHHBIM
maryHoM (1abi.2.9)

Tabnuya 2.1

Bapuantsbl

1 2 3 4 5 6 7 8 9 10

ITapamerp

lOIA’M 0,10 | 0,10 | 0,13 | 0,13 | 0,16 | 0,16 | 0,19 | 0,19 | 0,22 | 0,22

ZAB,M 0,40 | 0,48 | 0,56 | 0,64 | 0,72 | 0,80 | 0,88 | 0,90 | 0,94 | 0,98

103B,M 0,20 | 0,24 | 0,28 | 0,32 | 0,36 | 0,40 | 0,44 | 0,48 | 0,52 | 0,56

lBC,M 0,20 | 0,24 | 0,28 | 0,32 | 0,36 | 0,40 | 0,44 | 0,48 | 0,52 | 0,56

lojc»M | 038 | 0,45 0,532 | 0,608 | 0,684 | 0,76 | 0,835 | 0,912 | 0,99 | 0,99

X, M 0,33 | 0,39 | 0,460 | 0,528 | 0,594 | 0,64 | 0,726 | 0,772 | 0,86 | 0,90
¥y, M 0,16 | 0,19 | 0,224 | 0,252 | 0,288 | 0,32 | 0,352 | 0,384 | 0,40 | 0,45
nOlA ’ 150 | 175 | 200 250 225 200 175 150 225 125
MHUH"
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Tabnuya 2.2

Tapamerp Bapuantsl
1 2 3 4 5 6 7 8 9 10

lolA » M 0,04 | 0,06 | 0,12 | 0,02 | 0,07 | 0,10 | 0,08 | 0,05 | 0,16 | 0,14
Lygsm 0,10 | 0,15 | 0,30 | 0,08 | 0,18 | 0,25 | 0,20 | 0,12 | 0,40 | 0,35
lBC , M 0,10 | 0,15 | 0,30 | 0,08 | 0,18 | 0,25 | 0,20 | 0,12 | 0,40 | 0,35
1033 »M 0,10 | 0,15 | 0,30 | 0,08 | 0,18 | 0,25 | 0,20 | 0,12 | 0,40 | 0,35
10103 > M 0,08 | 0,12 | 0,24 | 0,04 | 0,14 | 0,20 | 0,16 | 0,10 | 0,32 | 0,28
noas s | 300 | 500 | 700 | 990 | 800 | 400 | 600 | 100 | 900 | 200

Tabauya 2.3

BapuaHnrsl
1 2 3 4 5 6 7 8 9 10

ITapamertp

loa:M 0,10 | 0,10 | 0,11 | 0,12 | 0,13 | 0,14 | 0,12 | 0,14 | 0,16 | 0,16

lAgaM 0,25 10,274 | 0,324 | 0,374 | 0,38 | 0,40 | 0,36 | 0,424 | 0,45 | 0,476

103CaM 0,274 10,302 | 0,33 | 0,356 | 0,384 | 0,412 | 0,44 | 0,468 | 0,496 | 0,52

ZO3B>M 0,15 10,168 | 0,182 0,196 | 0,21 | 0,226 | 0,242 | 0,258 | 0,272 | 0,286

* M 0,24 | 0,264 | 0,286 | 0,312 | 0,336 | 0,36 | 0,384 | 0,404 | 0,432 | 0,456
y,M 0,174 {0,192 | 0,212 | 0,228 | 0,244 | 0,262 | 0,28 | 0,298 | 0,314 | 0,332
n >

OlAl 450 175 200 225 650 225 200 150 150 125
MUH

24



Tabauya 2.4

Bapuantsl
IMapamerp
1 2 3 4 5 6 7 8 9 10
ZOIA’M 0,06 | 0,08 |0,10| 0,12 {0,14| 0,16 | 0,18 | 0,20 | 0,22 | 0,24
ZAB,M 0,24 | 0,32 |0,40| 0,48 {0,56| 0,64 | 0,72 | 0,80 | 0,88 | 0,96
IO3B»M 0,12 | 0,16 (0,20| 0,24 (0,28| 0,32 | 0,36 | 0,40 | 0,44 | 0,48
IBC,M 0,07 | 0,095 {0,12]0,145(0,17| 0,192 | 0,216 | 0,24 | 0,264 | 0,29
lO3C’M 0,07 | 0,095 {0,12]0,145(0,17| 0,192 | 0,216 | 0,24 | 0,264 | 0,29
s M 0,288 | 0,384 0,480,576 |0,67| 0,71 | 0,864 | 0,96 | 0,995 | 0,75
n >
014 450 175 200 | 225 | 500 | 300 | 350 | 400 | 175 | 600
MuH
Tabauya 2.5
Bapuantsl
IIapamertp
1 2 3 4 5 6 7 8 9 10

lOIA’M 0,06 | 0,05 | 0,08 | 0,045 | 0,10 | 0,20 | 0,12 | 0,125 | 0,02 | 0,14

loogs™M | 0,12 0,14 | 0,16 | 0,20 | 0,20 | 0,28 | 0,245 | 0,25 | 0,06 | 0,30

103B,M 0,151 0,16 | 0,20 | 0,20 | 0,25 | 0,23 | 0,30 | 0,32 | 0,05 | 0,32

lg.™m 0,151 0,18 | 0,20 | 0,20 | 0,25 | 0,30 | 0,30 | 0,36 | 0,04 | 0,40

IBC,M 0,151 0,10 | 0,18 | 0,15 | 0,20 | 0,14 | 0,12 | 0,20 | 0,025 | 0,20

n
OlAl 100 | 200 | 300 400 500 | 500 600 700 800 900
MUH
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Tabruya 2.6

Bapuanrsl
1 2 3 4 5 6 7 8 9 10

Ilapamerp

IOIA,M 0,065 | 0,075 | 0,10 | 0,12 | 0,13 | 0,15 | 0,17 | 0,23 | 0,022 | 0,08

e,M 0,02 | 0,035(0,06 | 0,02 {0,03| 0 |0,10 0,08 |0,012 | 0,035

Lg ™ 0,20 | 0,25 | 0,32 | 0,30 |{ 0,33 | 0,36 | 0,50 | 0,65 | 0,075 | 0,25

IBC,M 0,06 | 0,10 | 0,150,125 | 0,15 | 0,14 | 0,25 | 0,20 | 0,02 | 0,09
n >
4 900 | 800 | 700 | 600 | 500 | 500 | 400 | 300 | 200 100
vun’!

Tabnuya 2.7
TMapamerp BapuanTtsl

1 2 3 4 5 6 7 8 9 10

IOIA,M 0,125 0,150 | 0,100 | 0,125 | 0,150 | 0,100 | 0,125 | 0,150 | 0,100 | 0,125

ZAB,M 0,375 0,400 | 0,350 | 0,400 | 0,350 | 0,375 | 0,400 | 0,350 | 0,350 | 0,375

10337M 0,200 0,250 | 0,200 | 0,200 | 0,250 | 0,200 | 0,200 | 0,250 | 0,200 | 0,200

IAC,M 0,225 0,250 | 0,200 | 0,225 | 0,250 | 0,200 | 0,225 | 0,250 | 0,200 | 0,225

lep. M 03750450 | 0,400 | 0,375 | 0,450 | 0,400 | 0,375 | 0,500 | 0,450 | 0,475

x> M 0,125 0,200 | 0,150 | 0,125 | 0,200 | 0,150 | 0,125 | 0,200 | 0,150 | 0,125
»M 0,375 0,400 | 0,350 | 0,375 | 0,400 | 0,350 | 0,375 | 0,400 | 0,350 | 0,575
"o 50 15 100 | 0,150 | 175 200 300 150 50 77

MuH
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Tabnuya 2.8

Bapuantsl
1 2 3 4 5 6 7 8 9 10

Iapamerp

IOIA,M 0,07 | 0,03 | 0,08 | 0,04 | 0,06 | 0,05 | 0,02 | 0,03 | 0,04 | 0,06

Lyg.m 0,30 0,11 | 0,27 | 0,12 | 0,22 | 0,17 | 0,07 | 0,10 | 0,15 | 0,24

103BbM 0,20 { 0,07 | 0,17 | 0,08 | 0,15 | 0,11 | 0,05 | 0,07 | 0,10 | 0,15

ZO3C,M 0,50 | 0,18 | 0,40 | 0,20 | 0,35 | 0,25 | 0,12 | 0,18 | 0,22 | 0,33

x> M 0,221 0,08 | 0,20 | 0,090 | 0,17 | 0,14 | 0,05 | 0,07 | 0,11 | 0,18
»M 0,06 | 0,02 | 0,05 | 0,02 | 0,04 | 0,04 | 0,01 | 0,02 | 0,03 | 0,05
Rp 4
014 30 | 100 | 40 90 70 80 | 110 | 120 | 60 50
Mun"

Tabnuya 2.9
TMapamerp BapuanTtsel

1 2 3 4 5 6 7 8 9 10

lolA’M 0,02 | 0,10 | 0,06 | 0,05 | 0,08 |0,025| 0,10 | 0,12 | 0,09 | 0,04

Lyg.m 0,06 | 0,32 | 0,19 | 0,20 | 0,30 | 0,09 | 0,30 | 0,35 | 0,26 | 0,14

10337M 0,06 | 0,35 | 0,20 | 0,25 | 0,40 | 0,15 | 0,55 | 0,42 | 0,315 0,16

101035M 0,03 | 0,18 | 0,10 | 0,15 | 0,20 | 0,10 | 0,40 | 0,30 | 0,315| 0,08

lgcom  [0,015] 0,05 | 0,04 | 0,10 | 0,10 | 0,04 | 0,075 | 0,10 | 0,065 | 0,04

n >
OlAl 350 120 300 400 200 400 200 150 320 400
MUH
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3aganue Ne3: «Pacyer 0aJ1KH HA TPOYHOCTH MPHU IVIOCKOM H3rude»
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3HAa4YECHUS CHUJIOBEIX (I)EIKTOPOB, HeﬁCTByIOUlHX Ha 6am<y, n reoMeT-

PHUECKHUX pa3MepoB MpUBEAEHHI B Ta0.3.1.

Tabauya 3.1
Bapuanr | P,xH [M,xkxHm| q, kH/M | a,m | bm | ¢,m | d,m | Pucynok
1. 5 20 10 1 1 1 1 3.1
2. 10 15 5 2 2 2 2 3.2
3. 15 10 10 1 2 1 2 33
4. 20 15 15 2 1 2 1 3.4
5. 10 5 10 1 1 2 2 3.5
6. 15 10 15 2 1 1 1 3.6
7. 20 20 10 1 1 2 1 3.7
8. 5 5 10 2 2 1 2 3.8
9. 15 5 10 1 2 2 2 3.9
10. 20 10 15 1 1 1 2 3.10
11. 5 20 15 2 1 1 2 3.11
12. 10 15 5 1 2 2 1 3.12
13. 20 15 15 1 1 2 1 3.13
14. 5 10 5 2 2 2 2 3.14
15. 10 5 5 2 1 2 2 3.15
16. 15 20 10 1 1 1 1 3.16
17. 20 10 10 1 1 2 1 3.17
18. 15 15 5 2 1 2 1 3.18
19. 10 5 5 2 2 2 1 3.19
20. 5 15 15 1 2 1 2 3.20
21. 15 10 10 2 1 2 1 3.21
22. 10 5 5 1 2 1 2 3.22
23. 5 15 10 2 1 2 2 3.23
24. 20 10 15 1 2 1 1 3.24
25. 15 10 15 1 1 2 1 3.1
26. 20 20 15 1 1 1 1 3.2
27. 5 5 5 2 2 2 2 33
28. 10 5 10 2 1 2 2 34
29. 15 5 5 2 1 2 2 3.5
30. 10 20 10 2 1 1 1 3.6
31. 5 10 5 1 2 2 2 3.7
32. 10 15 5 1 2 1 2 3.8

dopma MOnepeyHoro ceuyeHus: 6aJkyu U JAO0MycKaeMble HaNpsHKeHUs

3aar0TCs NpCrIoaAaBaTCIICM.
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[Ipunoxenue 1

3aBefyrouieMy kKadeapoid TpaHCIIOPTHO-
SHEepreTudeckux cucteM YeGokcapcKoro
UHCTUTYTA ((punnana) MoCcKOBCKOTo
MOJTUTEXHUYECKOTO YHUBEPCUTETA

CTyJICHTa

rpyIira

TCII.

3as1BJICHHUC.

[Ipoury 3akpenuThb 32 MHOU TEMY KypCOBOM pabOThI

«

10 JUCLUILIMHE

«

U HA3HAYHUTH PYKOBOAUTCIICM

CryneHt / /

(moamuce) (®UO crynenTa) (mata)
PykoBogutens / /

(moamuce) (®UO crynenTa) (mata)
3aBeyronuii kadeapoit / /

(moamnuce) - (®UO 3aB. kadenpoii) (mata)

»

»,



[Tpunoxenue 2
MUWHHUCTEPCTBO HAYKH U BBICIIETO OBPA30BAHMS POCCUIICKOM ®EJEPALINA
®EJEPAJILHOE TOCYJAPCTBEHHOE ABTOHOMHOE OBPA3OBATEJIbHOE YUPEK/IEHUE
BBICILIETO OBPA30BAHHUS «MOCKOBCKHI MOJMTEXHUYECKU YHUBEPCUTET»

YEBOKCAPCKA HHCTUTYT (PUIUAJ) MOCKOBCKOI'O HOJTUTEXHUYECKOI'O YHUBEPCUTETA

Kadenpa TpaHCIIOPTHO-)HEPreTnYecKnue CHCTEMbI

KYPCOBASA PABOTA

10 JUCHUITIINHC «TeOpeTI/I‘IeCKaﬂ MCXaHHKa»

HawnmenoBanue TemMbl

Per.nHomep Brimosaun :

CTYEHT Kypca, TpyIIIIbI
bopmbI 00yUeHUS
10 HaIIPABJICHUIO MTOIFOTOBKU/CIIEIUATBHOCTH

D.1.0.

Hay4nb1ii pykoBOAUTEIb:
Jlomymiena K 3ammure

« » 202_r. TIOJDKHOCTB, 3BAHHE
F— ®.M.0.
3anuTa KypcoBoil pabOTHI:
Ouenka
Jata « » 202 1.

[Toanrce HAYYHOTO PYKOBOJIUTEIIS

Yebokcapsr 202 T.



[Tpunoxenue 3
OT3bIB PYKOBOIUTEJIA
HAa KypCOBYI0 padoTy

CryneHnr
Kadenpa TpancnopTHO-3HEPreTHUECKUE CUCTEMBI
Hamnpapnenue noaAroToBku (CeuaibHOCT) U PO Mih (Crieruamn3aus)

HaumMmeHoBaHue TeMBEI;

PykoBonurens:

JIOJDKHOCTS, 3Banue, ©.1.0.

1. AKTyaabHOCTb TEMbI KYpCOBOM pabOThI

2. CooTBeTCTBHE MMOJYYCHHBIX PC3YJIbTATOB 3a4BJICHHBIM HCIISAIM U 3ala4aM

3. XapakTepucTUKa HCIIOJIb30BaHUS B PadOTE HMCCIEAO0BATENbCKOIO MHCTPYMEHTapUs
(ananuza, cuHTE3a, CTATUCTUKO-MATEMAaTUYECKON METOAO0JOTHH, MMaKETOB MPUKIAIHBIX
pOrpaMM U T.I1.)

4. CreneHb CaMOCTOSATEIBHOCTH TMpu  paboTe HaaA  KypcoBoil  paboToi
(caMOCTOSITENBPHOCTh  M3JI0OKEHUS H  O0OOIIeHHMs MaTepuana, CcaMoCTOsTelIbHas
UHTEPIIpETAIUS MTOJYYEHHBIX pe3yJIbTaTOB, 000CHOBAHHOCTH BHIBOJIOB)

5. Onenka oopmieHHs MPOEKTa B COOTBETCTBUU C TPEOOBAHUSMHU, COJECPKAIIUMHUCS B
MeToaudecknx yKa3aHHUSX IO BBITIOJHEHHIO KypCOBOW paboThI, pa3paOOTaHHBIX |
yTBEPKACHHBIX Kadenpoit

6.3amMe4aHus TI0 MOATOTOBKE U BHITIOJHEHUIO KyPCOBOM pabOThI

7. KypcoBasi paboTa COOTBETCTBYET MPEIBSABISIEMBIM TPEOOBAHHUSIM U MOXKET OBITh
PEKOMEH/I0BaHa K 3alluTe

8. Ouenka

« » 202 T, /

(monmuch pyKOBOANTETIS) pacmppoBKa MOATUCH
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