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1. OO1ue cBeeHus O JUCHUIUIUHE (MOJTYJIE).

[ensimu ocBoeHust y4ueOHOM AucUUIIIMHBI «OCHOBBI MEXAHUKU TATOBOIO
HOJIBUYKHOTO COCTaBay SIBIISIOTCA:

— M3y4YeHHE W TIOHMMaHUE CTYACHTaMu TpPeOOBAHUN, NPEIBSIBIIEMbIX K
JUHAMHUKE W TIPOYHOCTHU TMOJBHXKHOTO COCTaBa (I1.C.), KOTOPBIE SIBJISIFOTCS OCHOBOM
€ro NPOEKTUPOBAHUS U IKCILTyaTalllu;

— U3y4YEHUE JUHAMUYECKUX SBJICHUI, BOSHUKAIOIINX B PEIbCOBOM IIyTH U II.C.
IPU €ro JBMXKEHHH 1O PEIbCOBOMY MYTH, a TaKXe SIBJCHUM, BO3HUKAIOUIUE MPU
B3aMMOJEMCTBUM MTOIBHKHOTO COCTaBa C OKPY’KaIOLEH CpeIoi;

— U3yYEHHE JMHAMUYECKHUX SIBJICHUN [UIsI NPaBUJIBHOTO BbIOOpAa CXEMBI U
apamMeTpoB 00OpYIOBaHMS MOJABHKHOTO COCTaBa M, B YAaCTHOCTH, €ro
BUOPO3aLIUTHBIX  yCTPOWCTB  (pPEeCCOpHOE TMOJBELIMBAHUE, T'OPU3OHTAJIBHBIC,
IPOJOJIBHBIE U MONEPEYHbIE CBSI3U KOJIECHBIX Map C paMOM TENEKKHU U TEIEXKKHU C
Ky30BOM, MOJIBEIIMBAHUE TATOBOIO JIBUraTels, TSATOBOIO peAyKTopa M T. IL.), a
TaK)Ke JJI1 CHUKEHUS TMHAMHUYECKUX CHWJI, JACUCTBYIOIIMX Ha HECYIIHE 3JIEMEHTHI
MEXaHUYECKOM YacTM U Ha JKEJIE3HOJOPOXKHBIA IyTh, Ha DJCKTPUUECKOE U
IHEBMaTHYeCKoe O0OpyAOBaHME IOJBHKHOTO COCTaBa M HAXOIALIUXCA B HEM
JIIOJIEH;

— OCBOUTB KaK pacyeTHbIE METO/Ibl, TAK U COBPEMEHHBIE METO/IbI POBEACHUS
JTUHAMUYECKUX U MPOYHOCTHBIX UCTIBITAHUM.

3ajmayaMyu OCBOEHHUSI Y4eOHOW IUCUUIUIMHBI «OCHOBBI MEXaHUKU TATOBOTO
MOJIBMXKHOT'O COCTaBay SIBJISIOTCS:

— OCBOCHME 3HAaHHUW O LIEJSAX U3YUYEHUS TUHAMUYECKHX SBJICHHUM, BBI3BIBAEMBIX
HEPOBHOCTSIMM, BCEI/la MMEIOLIMMUCS Ha KEJIE3HOJAOPOKHOM IyTH U OaHIaxax
KOJIECHBIX Nap M MNPOSBISIOIIMMU ceOsl MpU JBUKEHUU IMOABUKHOIO COCTaBa IO
yTH, TOHUMaHUs, YTO TMHAMUYECKHUE SIBJICHUS HE SBISIOTCA HEOOXOIUMBIMU IS
BBINIOJIHEHHWS ~ OCHOBHOM  (DYHKUMH  TOJBHYKHOTO  cOCTaBa:  oOecreyeHus
NEPEBO30YHOIO MPOIIECCa;

— OCBOEHHE (OpM TMPOSIBICHUSI TUHAMUYECKHUX SBJICHUNM B AKCIUTyaTallMH, UX
HEraTUBHOTO BJIUSIHUA HA MPOYHOCTh U (PYHKIMOHUPOBAHME MEXAHUYECKOW U
IIEKTPUYECKOW 4YacTU I1.C., METOJOB MCCJIENOBAHMS M CPEICTB OIPAaHUYECHUS
JUHAMUYECKUX SIBJIEHUH B AKCILTyaTalllH;

— OCBOEHHE CTYCHTaMU METOJIOB HCCIIEAOBAaHUs CBOOOIHBIX U BHIHYKICHHBIX
TOPU30HTAJIBHBIX U BEPTUKAIBHBIX KoJieOaHul cioxHbIX Moaenei I1C;

— OCBOEHHE CTYJEHTaMU B 3aBUCHUMOCTU OT HAJIU4YMSI 3JIEMEHTOB PECCOPHOIO
NOJIBEUIMBAHUS M MOJENIN KEJIE3HOAOPOKHOIO IyTH C JIMHEMHBIMH WU
HEJIMHEHHBIMM XapaKTEPUCTUKaMH BbIOpaTh W3 H3YYEHHBIX MMM HEOOXOIUMBIH
METO/]] UCCIIEZIOBAHUS CBOOOIHBIX U BBIHYKICHHBIX KOJIeOaHUM;



— OCBOECHHME CTYyACHTAMH METOJIOB HCCIECIOBAHMS IMPOYHOCTH M HAJIEKHOCTH
Hecynux KoHcTpykuuii 11C;

— OCBOEHHME HAaBBIKOB CAMOCTOSITEIBHOM paboThl C HAyYHO-TEXHUYECKOU
JUTEPATYpOU 1o tuHaMukKe u npoyHoctu [1C.

2. [Inanupyemblie pe3yIbTaThl 00y4eHUS 110 AUCITUIUTMHE (MOIYJIIO).

[lepeuenr GopMHpyEMBIX pe3ylbTaTOB OCBOEHHSI 0Opa3oBaTEIbHOU
nporpamMmbl (KOMIIETEHIIUI) B pe3ysbTaTe 00yUYeHuUs M0 AUCHMIUIMHE (MOIYIIO):

IIK-1 - Cnocoben k aHanmm3y W pa3pabOTKE TEXHOJOTUYECKUX MPOIECCOB
MPOU3BOJICTBA U PEMOHTA MOJABUAKHOTO COCTaBA.

OOydenne 1O JUCHUIUIMHE (MOAYJIO) TMPEAINoJaraeT, 4Yro TO €ro
pe3yJibTaram oOydJaromuiics Oyier:

3HaThb:

METO/bI OIICHKH HArpy>KEHHOCTH AJIEMEHTOB MOJIBMYKHOTO COCTaBa, OCHOBHBIC
JTMHAMHAYECKUE XAPAKTEPUCTUKU CHUCTEMBI «IOJBM)KHON COCTAaB — IyTh)», METOJIbI
UCCIIEIOBAHUSI KOJEOAHWW M YCTOWYMBOCTH JBHXKEHHSI TOJBHXKHOTO COCTaBa,
OCHOBHBIE MPUHIUIIBI pacueTra MPOYHOCTH DJIEMEHTOB MOJIBUKHOTO COCTaBa,
pacueTHbIe CXeMbl OCHOBHBIX JCTaJe U y3JI0B MOJBHKHOTO COCTaBa, METOJbI UX
MaTeMaTU4ECKOr0 MOJICIUPOBAHUS

YMeTh:

UCITOJIb30BaTh MH(MOPMAIIMIO O HOBBIX M TEPCIEKTUBHBIX KOHCTPYKITHSIX
TATOBOT'O MOJBUKHOTO COCTaBa, BEIOMPATh W3 U3YUECHHBIX METOJ0B HEOOXOIMMBIi
METOJ HMCCJIECHOBAHUS XApPaKTEPUCTUK TMOJBMIKHOTO COCTaBa, HCCJEIOBAThH
JVMHAMUKY 3JIEMEHTOB MOJBMYKHOTO COCTaBa M OLICHWBATh JUHAMUYECKHUE KauyeCTBa
1 0€3011aCHOCTb NOJBMKHOI'O COCTaBa

Baanern:

HaBBIKAMH TIPUMCHEHHUS THUIIOBBIX PACUCTHBIX METOJOB OOOCHOBAaHMS
[MapaMeTPOB TIATOBOIO MOJBUKHOTO COCTaBA, METOJAMH OIICHKH JUHAMHYECKUX CHUJI
B JJIEMEHTAaX MOJBHXHOTO COCTaBa, METOJAMH OILIEHKM HANpPsHKEHHOTO |
ne(OPMHUPOBAHHOTO COCTOSIHHSI 3JIEMECHTOB IIOJIBHDKHOTO COCTaBa, METOJIaMH
MOJICTTUPOBAHUS TUHAMHUKHA U TPOYHOCTHU

3. O0beM TUCHUIUTUHBI (MOJTYJIS).
3.1. O6mias Tpy10€MKOCTh JUCHHUILIAHBI (MOAYJIA).

OO6miass TPyAOEMKOCTh JUCHMIUIMHBI (MOIyssl) cocTaBiser 8 3.e. (288



aKaJeMHUYECKHUX daca(oB).

3.2. O6bem aucuMIUIUHBL (Monaynsi) B (opMe KOHTAaKTHOW paboThI
oOyJaromuxcss C  TeJaroruyeckuMu  paboTHUKaMU ©  (WIM)  JIMIIAMH,
MPUBJICKAEMBIMU K peain3aluyd 00pa3oBaTeIbHON MPOrpaMMBbl Ha MHBIX YCIIOBUSAX,
IIPU MIPOBEICHUH YUEOHbIX 3aHATUH:

KonmgectBo vyacos
Tun y4eOHBIX 3aHATHI Cemectp
Bceero

Ne6 | Ne7

KonrakTHas paboTa Impu npoBeieHHH Y4eOHBIX 3aHSATHH (BCEro): 144 80 64
B ToMm uncie:

3aHATH JIEKIIMOHHOTO THTIA 64 32 32

3aHATHSA CEMUHAPCKOTO THIIA 80 48 32

3.3. O0veM mucHMIUIUHBI (MOAYJsi) B (opMe CamMOCTOATETHLHOM paboThI
oOydJarommxcs, a Takke B (QopMe KOHTAKTHOW paboThl O0O0y4arommuxcs ¢
NEeIarorn4ecKuMi pabOTHUKAMH U (WJIH) JHUIIAMH, TTPUBJICKAEMBIMU K peali3aluu
o0pa3oBaTenpbHOM TPOrpaMMbl HAa  HMHBIX  YCIOBHSIX, TMpPU  TMPOBEACHUU
IIPOMEKYTOUHOM aTTecTanuu coctapisieT 144 akagemuyeckux vaca (OB).

3.4. Ilpu oOydeHuu Mo MHAUBUIyATBHOMY y4eOHOMY IJIaHYy, B TOM YHCIIE TIPU
YCKOPEHHOM OOy4e€HUHU, 00bEM TUCHUILUIMHBI (MOJYJsI) MOXKET OBITh peain30BaH
MOJTHOCTBIO B (DOPME CaMOCTOATENLHON paboThl 00yYArOIIMXCS, a TaKkKe B opMme
KOHTAKTHOM paboThl OOyYarolmUXCsA C MEJAarorndyeCKuMU paOOTHUKAMU W (WJIM)
JUIAMH, TIPUBJICKAEMBIMH K peaju3airi o0pa3oBaTEIbHON MPOrpaMMbl HA WHBIX
YCJIOBUSIX, TIPU MPOBEJACHUU TPOMEKYTOUYHON aTTECTAIIUH.

4. ConepxaHue JUCHUTUTAHBI (MOIYJIA).

4.1. 3aHATHA TEKIIUMOHHOTO THUIIA.

TemaTurka JIEKIIMOHHBIX 3aHATHI / KpaTKO€ COACPIKAHUC

1 |Bunasl koneGaHuii U BOSMYIIIEHUH.
CBOOOIHBIC U BBIHYKICHHBIC KOJICOAHHUS; BOSMYIIICHHSI, BBI3BIBAIOIINEC KOJCOAHUS 3.11.C.

2 |OcobeHHOCTH ypaBHEHUH OOKOBBIX KOJICOAHMIA.

KunemaTrueckoe omucanne mporecca KaueHHus KOJIECHOH mapsl 0e3 MPOCKAB3bIBAHNS: BEIBOJ YPaBHECHUN
HU3BUIIUCTOTI'O ABHMXKCHUC KOJIECHOM napbl, cOOCTBEHHAs 4acTOTa U nepuon KOJ'I€6aHI/II71, coOCTBEHHAs
MMPOCTPAHCTBECHHAA 4aCTOTA, 3aKOH KOoJIEOQHUI OTHOCA ¥ BUJISTHUS KOJIECHOM napbl, JJIMHA BOJIHBI OTHOCA U

BUJIAHUA.

3 |Kauenne xosecHO# mapsl C MPOCKAIb3BIBAHUEM KOJIEC TIO PEITBCAM.
CKOpOCTH IIPOCKAIB3BIBAaHHS KOJIEC TI0 pesibeam; Teopust @.Kaprepa; OTHOCHTENBHBIE IPOIOIBHEIE U
MOTIePEYHBIE CKOPOCTH MPOCKAIB3bIBAHNS (KPHUIIBI); CIINH.




n/m

TemaTuka NEKIIMOHHBIX 3aHATHH / KpaTKO€ COACPIKAHUC

I[I/IHaMI/I‘{eCKOG OIMMCAHUC TTPOLCCCAa KAYCHUA KOJIECHOM Mapnl.

PacueTr HOpMalIbHBIX peakUuil TEIEKKH; pacyeT HOPMaJIbHBIX PEAKLUNA PENIbCOB; TONEPEUHbIE U MTPOJOJIbHBIE
pPeaKkLuu PeNbCoB; ONpeIeIeHHE IPaBUTALIMOHHON )KECTKOCTH U TPaBUTALIMOHHOM CUJIBL; ONIpeesIeHUue
IPaBUTAIIMOHHOTO MOMEHTA U YIJIOBOHM TPaBUTAIIMOHHON KECTKOCTH; YPaBHEHHUS, OTIMCHIBAIONINE U3BUIIMCTOE
JIBIDKEHUE KOJIECHOM Taphl C YYETOM JCHCTBYIONIUX Ha HEe CUJL.

Cwiibl Kpuna.

Bo3HNKHOBEHHE KOHTAaKTHBIX HAIPsDKEHUH B KOJIEce M ISITHO KOHTAKTA; yciaoBrue Museca; onpeaeneHne Cuil
KPHIIA UCXOJIS U3 PelIeHHs KOHTaKTHOH 3amaun @. Kaprepom; pacyeT MakKCUMaIbHOTO M MHHUMAJIBHOTO
3HaueHMH Kod(dHUIeHTa KprIa; TeopHs B3anMOAEHCTBHUS Koseca U penbea Jx. Kankepa; onpenenenue
K03(h(PUIIMEHTOB MPOJOIBHOTO M ONEPEYHOT0 KpHIla, KO3 GHUIMEeHTa CIIMHA U KO QHUIIUESHT KPHIIa,
XapaKTEepU3YIOIIETO B3aNMHOE BIIMSIHUE CIIMHA W TIONIEPEYHOr0 KpHIla; pacueT 3¢ (GeKTHBHON KOHYCHOCTH
npoduits 6aHmaka KPUBOJIMHEHHOTO OYEpTaHMs; pacyeT KO PHUIUEHTa yBEIHISHUsSI CKOPOCTH TIOIIEPEYHOTO
CKOJIb)KEHHS] TOYKH KOHTAKTa 3a cyeT OOKOBOW KauKH KOJIECHOM Maphl; KOPPEKTUPOBKA CYMMAapHOH CHIIBI
Kkpuria 1o HenuHeitHo# Teopun K.JI. JIxoHCOHA; CyMMapHBIN KpUIT; 3aBUCUMOCTD KO3((GHUIINEHTa CLETIICHUs
OT CyMMapHOH OTHOCUTEIBHOW CKOPOCTH MTPOCKATIB3BIBAHUS KOJIECA.

YPaBHeHI/IH HU3BHUIIMCTOI'O ABMKCHHA KOJIECHOH Inapsl 1 IIPpOBEPKaA YCTOP'IQHBOCTH.
Juddepennnansaple ypaBHEHHS H3BIIIMCTOTO IBIKEHNS KOJIECHOMH Maphl C MCEBJOCKOIBKEHUEM (KPUIIOM)
CpaBHEHHE UX C CHCTEMOH ypaBHEHHH, OTMCHIBAIONINX CBOOOHBIE BEPTHKAIbHBIC KOJIEOaHHS ABYyXMacCOBOH
CUCTEMBI; HEYCTOWYMBOE U3BIINCTOE JBUKEHUE OJAMHOYHOMN KOJIECHOM Maphl; KPUTHUECKAsi CKOPOCTh
JIBUKEHUS; COOTHOLIEHUE KPUTUUECKOM U KOHCTPYKIIMOHHON CKOPOCTEH ABIMKEHMUS.

Ocob0eHHOCTH OOKOBBIX KOJIEOAHMIT JIOKOMOTHBOB.

HaGeranue rpeOHs OaHaka Ha pelibc; y4eT HEPOBHOCTH ITyTH B TUIAHE; YUET MONEPEYHBIX PEaKI[HH
OYKCOBBIX CBSI3€H 1 MOMEHTA OT MPOJOJIBHBIX PEaKIluii; onpeaeraeHne OOKOBOM CHIIBI C yYETOM BO3MOXKHOTO
Ha6eFaHI/I$[ rpe6H51 6aHﬂa>1<a Ha penbc; OHpe,Z[CJICHI/IC MOMCHTA aKTUBHBIX CUJI, BBI3BIBAIOIIINX BHUIISIHUC
TCIICKKH, y‘ICT OHpOKI/I,I[bIBa}OH.IeI'O MOMECHTA B ypaBHeHI/II/I 6OKOBOﬁ KAa4uKHu Ky30Ba; onpez[eneHHe JKECTKOCTHU
MPYKUH pECCOPHOro MOJABCIIMBAHUA C YUCTOM 3amaca OT OIIPOKUAbIBAHUA Ky30Ba.

Br160op Monenu myTH.

AOCOIOTHO KECTKHUI MyTh; OC3bIHEPIIMOHHBIN HEPABHOYIIPYTHI Ty Th; IUCKPETHBIA yIPYTO-BA3KHUIA My Th;
KOHTHHYaJIbHAs MOJICJIb IIYTH; YaCTOTHAS XapaKTEPUCTUKA MPOruda My TH MpU ASUCTBUH CAMHUIHON
rapMOHHMYECKOM CUIIbI; pacyeT BEeIIECTBEHHON 1 MHUMOM COCTABIISIIOIINX YaCTOTHON XapaKTEePUCTUKU
nporuba myTu; GYHKIUSA CIEKTPaIbHON MIOTHOCTH BO3MYIICHHS.

CryJaitHbie KoJieOaHusI.

IToctanoBKa 3a/1a9n; TIOHSATHE O CIIy9aifHOM TIPOIIECCE U eT0 XapaKTePUCTHKAX; Pean3aIis CIIyIaiHOTO
nponecca; MaTEMAaTUICCKOC OXKUAAHUC,; TUCTICPCHUS; aBTOKOPPCIIAIIMOHHAA U B3aUMHAas KOPPECIAIUOHHBIC
(I)yHKHI/II/I 1 UX HOPMHUPOBAHUC; TOHATUC O CTAHMOHAPHOM MPOLECCCE; 3pFOHquCKHﬁ CTaHI/IOHapHBIﬁ mponecc.

10

CBoiicTBa KOPPENSAIUOHHBIX (DYHKITHIA.
TumnoBble rpaduKy U BhIpaKEHHS aBTOKOPPEISIIMOHHON M B3aUMHOW KOPPEJSIIIMOHHON (yHKINiT;
KOppesLUOHHAs (QYHKIIMS TApMOHHYECKOTO CHTHAaja CO Cly4aiiHoi (a3ou.

11

CHGKTpaJ'ILHaH IIJIOTHOCTB CHy‘I&ﬁHHX IIpouccCoB.

OmnpeneneHne CIEKTPaTFHON TNIOTHOCTH CITYYalHBIX IPOIIECCOB; CBOWCTBA CIIEKTPATbHOM INIOTHOCTH;
OJTHOCTOPOHHSISL M IBYCTOPOHHSISI CHEKTPAJIbHBIC TFIOTHOCTH; «OCIIBIN IIyM»; TpahUKH KOPPEISIIHOHHBIX
(YHKIMIA ¥ CHEKTPAJIbHBIX IUIOTHOCTEH, TOCTPOSHHBIE MIPU Pa3JIMYHBIX 3HAYCHUSIX CTEIICHH 3aTyXaHHsl.

12

Bzaumnuas CIICKTpaJIbHasd IMJIOTHOCTD.

Onpenenenne B3aMMHOM CHIEKTPaJIbHON INIOTHOCTH; BellecTBeHHast (cuHdasHas), MHUMasi (KBaapaTypHas),
aMIUTUTyJHas U (a3oBasi COCTABIISAIONIAs B3AUMHOHN CHEKTPaIbHON IIOTHOCTH; (DYHKIUS KOTEPEHTHOCTH;
MOMEHTBHI ¥ XapaKTEPUCTHKH CIIEKTPAILHOM IIIOTHOCTH; pacdeT 3((HeKTUBHON YaCTOTHI CIIy4aiHOTo
nporecca; pacdeT K03 GpUIMeHTa MUPOKOIIOIOCHOCTH CIIyYaifHOrO MpoLecca; ONpeie/ieHHue INPHHBI
(YHKUUH CIIEKTPaIbHOM IUIOTHOCTH.

13

[TonsiTust 0 MakcuMyMax (MHHMMYMax) CIIy4aifHOTO Tpoliecca.
AOGCONIOTHBIN U JIOKAJIbHbIE MAKCUMYMbl (MUHUMYMBI); 3aKOHBI PaclIpeiesieHus aOCOMIOTHBIX MAKCUMYMOB;




n/m

TemaTuka NEKIIMOHHBIX 3aHATHH / KpaTKO€ COACPIKAHUC

OIIpeJieJICHNE CPEIHET0 3HaUeHMs aOCOMIOTHOTO MakcuMyMa 1o ¢opmyiie Kpamepa.

14

Ornpezenenne peakiuy JUHEHHON JUHAMUYECKON CUCTEMBI Ha CIIy4aitHOE€ BO3MYIIICHHUE.
3a;[aHHe BCKTOpa BOSMyHleHI/IfI; OIpPEACIICHUE KOMIIJICKCHOI'O CHy'—I&ﬁHOFO CIICKTPa BBIXOOHBIX ITPOLECCOB,
yCTaHOBI/IHCHI/IC CBsA3HU MC)K,Z[y CHeKTpaJ'ILHBIMI/I INIOTHOCTSIMH BXOJa U BBIXOJAa, pCH.IeHI/Ie 3aaa4yn
UACHTU(DHUKAINN JHHAMIYECKOW CHCTEMBI.

15

ITokazaTenu kauecTBa MEXaHUUECKOM 4acTH 3.11.C.
Ilonsarue o Ka4YeCTBEC, MIOKA3aTCIN Ka4€CTBA; pa3ACJICHUC IoKa3aTejel KauyecTBa Ha 11 OCHOBHBIX TpyImIi;
061HI/Ie JJIA MEXaHUYECKOH YacTH U JIOKOMOTHBA B OCJIOM IIOKAa3aTCIN KauyCCTBa.

16

Crienmudrueckue JUIst MEXaHUIEeCKOH YacTH NOKa3aTeln KayecTBa.
IToxa3zarenu nuuamudeckux kayects (I1JIK): mokazaTenu BHOPO3aIUTEI TATOBOIO HOABIKHOTO COCTABa;
NOKa3aTeny 0e30MacHOCTH ABH)KEHHUS; INIaBHOCTh X0/a.

17

CrrocoOBbl BI->I60pa CXEM U MMapaMETPOB PECCOPHOIO MOABCIINBAHUA PEIIBCOBBIX SKHITaKEH.
BrnusiHHEe mapaMeTpoB PECCOPHOTo MOIBEIINBAHMS Ha [TOKA3aTeNN Ka4eCTBa; MHOTOKPHTEpHAIbHAS
ONITHUMU3AIHS TTAPAMETPOB PECCOPHOTO MOABEIINBAHMS; pacyeT IeJIeBOH GYHKIMA B BUAE HYHKINN
CYMMapHBIX JIOITYCTHMBIX MOTEPh, OMUCHIBAIOIIAs YCIIOBHS KOMIIPOMHCCA.

18

OHTI/IMI/ISaL[I/ISI napamMeTpoOB pECCOPHOro nNoJABCIIMBaHuA 10 MUHUMYMY UHTCHCHUBHOCTHU

BEIOPOCOB TTOKA3aTeNel KauecTBa 3a JIOMyCTUMYIO 001acTh .
Pacuer 1ieneBoii GpyHKIMK B BUJE CYMMapHOW HHTEHCUBHOCTH BBIOPOCOB CITydaifHOTO Tpolecca 3a
JIOITyCTUMYIO 001aCTh; MPUMEPHI PELICHUS 33124 ONTHUMHU3AIIH.

19

OCHOBEI pacdcTa I[eTaJ'Ieﬁ MEXaHUYECKOH JacTH IMOJABHUXKHOI'O COCTaBa HAa IMMPOYHOCTD.
Cnoco0Obl OIpCACIICHUA HaHpiDKeHI/Iﬁ B OJICMEHTax KOHCprKLII/Iﬁ 0 3aJaHHBIM HAarpy3kKam.

20

Pacuer cratuuecku HCOMPCACIIMMBIX CUCTCM.
Crioco0bl OIIEHKHM MPOYHOCTH HECYLIHX JIETalIei MOABHKHOTO COCTAaBA.

21

XapaKTepUCTUKHU YCTAIOCTHOU MPOYHOCTH U CIIOCOOBI €€ MOBBITIICHUSI.
3anac ycTajJoCTHOM IPOYHOCTH U CHOCOOBI €r0 OLICHKHU ITPU JeTePMUHUPOBAHHBIX PEKUMaX HATrPy>KEHHS.

22

dusznyeckrue OCHOBEI npouecca paspymcHusa METaJlJIOB.
BeposTHOCTHBIN XapaKTep UX IPOYHOCTHBIX CBOWCTB.

23

PacueTsl Ha yCTaIOCTHYIO IPOYHOCTH IIPU CIIyYaHHBIX PEXKUMaX HATPYKECHHUS.
Jemenne HeCyUX qeTaei moaBIKHOTO cocTaBa Ha Tpymnmsl (1 u 1) B 3aBUCHMOCTH OT OCIIEACTBUN HX
OTKa3a.

24

XapakTepuCTHKU IKCIUTyaTallMOHHOW HArpy>KEHHOCTH HECYIIUX JeTajel MOJBHKHOTO
COCTaBa M y4eT UX MPHU pacyeTax yCTaJI0CTHON MPOUYHOCTH.

CoBpeMeHHBIE METO/IbI IPOBEICHIS JHMHAMUYECKHUX U IPOYHOCTHBIX UCTIBITAHUH U amlmaparypa,
MPUMEHseMast TIPH STOM.

25

BI/IIILI OTKa30B HCCYIIUX ,ueTaneﬁ IMOJABHXKHOI'O COCTaBa.
HpOFHO3I/IpOBaHI/Ie HaJACKHOCTH HECYHINX HeTaHeﬁ.

26

Bennuunna npo6era /10 MOsIBIICHUS YCTaTOCTHBIX TPELIHH.
CHmxenne koddduieHTa 3amnaca ycTaloCTHON MPOYHOCTH HUXKE JIOMTYCTUMOM BETUUUHEI.

4.2. 3aHATHS CEMUHAPCKOTO THUIIA.

JlaGopatopHbie paOOThI

HanmenoBanue mabopatopHbIx paboT / KpaTKoe colepaHue

HccnenoBanue TFOPHU30OHTAJIBHBIX KoyebaHuii u YCTOﬁQHBOCTH JBHIKEHHS OOUHOYHOM
TCJICKKHU ITOABHXHOI'O COCTaBa.




HaunmeHnoBaHue 1a00paToOpHBIX paboT / KpaTKoe coaep kaHue

n/m
— aHAJIN3 KOHCTPYKIMU MCCIIEyEMOT0 SKHUIIaXKa 1 ONpeJIelICHNE €ro apaMeTpoB;
— pa3paboTKa MEXaHO-MaTeMaTHYECKOM MOJIETH ANHAMUYECKON CUCTEMBI SKUTIaX-ITyTh U COCTABIICHHE
ypaBHEHUI KoJeOaHuii;
— cocraBiieHHe MaTpulbl Ko3hdunreHToB qudhepeHnnanbHbIX YpaBHEHUIT;
— aHaJIU3 TOJIyYESHHBIX PE3yJbTaTOB PAaCYETOB; OIIPeeIeHIUE KPUTHUECKOH CKOPOCTH JIBUYKECHHSI.
2 Pacuer paMBbl TCICKKH HA IPOYHOCTH ITPHU HeﬁCTBHH BepTHKaﬂBHOﬁ CTaTHYECKOH
HArpy3KH.
— OIIpeZeNICHAE OCHOBHBIX Pa3MEpOB PaMbl TEICKKH;
— pacyeT Macchl Ky30Ba H TEJIC)KKH; COCTABIICHHE BECOBOW BEIOMOCTH.
— pa3paboTKa cXeMbl Harpy>KeHUs1 paMbl TEJISKKU U pacueT ASHCTBYIONINH Ha Hee BEPTUKAIBHBIX CHIL;
— pacyeT pambl TEJISKKU Ha IIPOYHOCTh METOIOM CHJI ITPHU JISHCTBHH BEPTHKAIBHON CTATHIECKOW HArPYy3KH;
— aHAJIM3 CYMMAapHBIX JITIOP W3rHOAIONINX U KPYTAIIUX MOMEHTOB; OTIpEJIe/ICHNE OTIACHBIX CEUCHUIA;
— pacueT HOPMAJIbHBIX, KaCaTCJIbHbIX U OKBUBAJICHTHBIX HaHpH)KCHI/II‘/II B OITACHBIX CECUYCHUAX, CPABHCHUEC C
JOITyCKa€MbIMU 3HAYCHUAMMU.
[IpakTrueckue 3aHATHS
Ne
o/ Tematuka MMPAKTUYCCKUX 3aHATHH/ KpaTKOC COACPIKAHUC
1 |IlocTanoBka 1eneit u 3a1a4 Kypca IpakKTUUECKUX 3aHATHI.
PaccMarpuBaemble BOIPOCHL:
- pa3paboTka MeXaHO-MaTeMaTHYCCKUX MOJEeNeH Tsarosoro moasmwkHoro cocrara (TTIC).
2 |OOuye MoHATHS O KOJIeOaHUSX.
PaccmarpuBaeMble BOIIPOCHL:
- o0mue moHATHS 0 Konebanusax apwkymierocs TTIC;
- IPUHIHITB COCTABJICHUS KUHEMATHYECKUX CXEM
3 |Ynpyrue u ACCUNIATUBHBIE AJIEMEHTHI peccopHoro noasenmBanus TIIC.
PaccmaTpuBaeMblie BOpPOCHI:
- pacueT ynpyrux u JUCCUIMATUBHBIX CHUJI 3JIEMEHTOB PCCCOPHOTI'O IMOJABCIIINBAHUSA.
4  |Pa3paboTka MexaHO-MaTEMATHIECKON MOJIEITH OJTHOOCHOTO SKHUIIAXa C IBYMsI CTETICHSIMHU
cBOOOEL.
PaccmarpuBaeMble BOIIPOCHL:
- pa3paboTKa MeXaHO-MaTeMaTHIECKOH MOEIH OJHOOCHOTO SKHITAKA C AIBYMS CTEIICHSIMH CBOOO/IBI;
- COCTaBJICHNE YPaBHEHUH BEPTHKAIBHBIX KOJICOaHHH.
5 MexaHo-MaTeMaTH4decKas MOZCIIb IMJIOCKOTO ABYXOCHOI'O 3KHIIaXKa
PaccmaTpuBaeMblie BOpPOCHI:
- pa3paboTKa MeXaHO-MaTeMaTHYECKOW MOJIENH IJIOCKOTO IBYXOCHOTO DKHIIAXKA;
- COCTaBJICHHUC YPaBHEHUI BEPTUKAIBHBIX KOJICOAHUI.
6 HpOCTpaHCTBeHHaH MEXaHO-MaTEMaTHYCCKasa MOACIIb JKHUIIaKa
PaccmarpuBaeMble BOIIPOCHL:
- pa3paboTKa MPOCTPAHCTBEHHON MEXaHO-MaTeMaTHIeCKON MOJICITN SKUITaXa /sl UCCIICOBAHNS
TOPHU30HTANIBHBIX KOJIeOaHuii;
- COCTaBJICHHUC YPaBHECHUI FTOPH30HTALHBIX KOJICOAHHH.
7 |CnoxHble MEXaHO-MAaTEMaTUYECKUE MOJIEIIN
PaccmarpuBaeMble BOIIPOCHL:
- pa3paboTKa CIOKHBIX MexaHo-MaTeMaTHueckux Mozeneid TIIC amst ucciienoBaHUs BBIHYKAECHHBIX
BEPTHKAIIBHBIX KOJICOaHHH.
8 |Cmoxuble MexaHo-MaTemarunueckue moaenu TIIC

PaccmarpuBaeMbie BOIPOCHT:
- pa3paboTKa CIIOKHBIX MeXaHo-MaTemaTtudeckux Mojenedt TIIC s uccieoBaHus BBIHYKICHHBIX
TOPHU30HTAJIBHBIX KOJICOAHUI.




4.3. CamocrosTenbHas padoTa 00y4arOImuXCs.

Bun camocrosiTensHOM paboThI

1 |[loaroroBka k mabopaTOpHBIM paboTam

2 PaGoTa ¢ JICKOMOHHBIM MaT€puajioMm, C HHTepaTypOﬁ, CaMOCTOATCIIbPHOC N3YUCHUC
pa3aciioB TEM.

BrinonHenue KypcoBoii paboTHI.

IloaroroBka k HpOMe)KYTOQHOIZ aTTeCTaluu.

[ToaroroBka Kk TeKyIiemMy KOHTPOJIIO.

4.4. ITpumepHbIN IEpeUeHb TEM KYPCOBBIX PabOT
Br160p napameTpoB pecCOpHOro MOABEIINBAHUS MTOABUKHOTO COCTaBay.

PaboTa nmpexycmaTpuBaeT BHIMOTHEHUE CICTYIONTUX STAIOB:

4.4.1. PazpaboTka KMHEMAaTUYECKOM CXEMBbI MOJIBMXKHOTO COCTaBa 3aJaHHOTO
THUIIA ¥ 33JJaHHON 0ceBOM (HDOPMYJIBI JIJIsi BEPTUKAIBHBIX KOJCOAHUIA.

4.4.2. CocraBiieHHE B COOTBETCTBHM C 3aJaHUEM YPAaBHEHUN BEPTHUKAIbHBIX
KoJIeOaHMit 3aJaHHONW MOJICIIH.

4.4.3. OmnpeneneHue HUCXOAHBIX MMapaMETPOB PECCOPHOTO MOJBEIINBAHUS
3aIaHHOW MOJIEIIN.

4.4.4. OnTuMu3anys MapaMmeTpoOB PECCOPHOTO MOABEHIMBAHUSA MOJABUKHOTO
COCTaBa.

4.4.5. PacueTsl CllydallHBIX BEPTUKAJIBHBIX KOJECOAHWNH MOJIEIeH TTOBUKHOTO
COCTaBa.

4.4.6. AMIUIMTYIHBIA (CHEKTpabHBIN) aHaMu3 OOOOIIEHHBIX KOOPJWHAT,
OTHMCHIBAIOIINX CBOOOTHBIC M BHIHYKJICHHBIC KOJICOAHMSI.

4.47. Anamu3 TpaduUKOB  aMIUIMTYJHBIX M  (a30BbIX  YaCTOTHBIX
XapaKTePUCTHK, a TAKKE CIEKTPAIbHBIX MJIOTHOCTEH BO3MYIIEHUM U 00OOIIEHHBIX
KOOPJMHAT, OMUCHIBAIOIIUX BBIHYXKJICHHBIC BEPTUKAJIbHBIC CIydaiiHbIe KOJICOaHUsI
3QJIaHHOTO TWUMAa TOJBWKHOIO COCTaBa C HCXOJHBIMH M  ONTUMAJbHBIMU
napaMeTpaMH peCCOPHOTIO MOABEIINBAHUA.

4.4.8. Ananmu3 rpadHuKOB 3aBHCHMOCTCH OT CKOPOCTH JBHXCHHUS BEIWYHH
[TIK moaBuKHOTO cocTaBa TPH BEPTUKAIBHBIX KOJICOAHWSIX W OIpeaesieHue
MaKCHUMAJIbHO JJOIyCTUMOMN CKOPOCTH JBUKEHHUS.

4.4.9. BeIBOIBI.

4.4.10. Criucok Ucnoyib3yeMOM JIUTEPATyPHI.

BapuanTsl 3a1anuii



1)

1. Bun xonebanuii: ropu30HTaIbHbBIE

2. Tun NoJABMKHOIO COCTaBa: 3JIEKTPOBO3
3. OceBas popmyna: 30 — 30

4. Knacc tsaroBoro npuoja: 11

5. KoHCTpyKIIMOHHAs CKOPOCTh: 175 km/4
2)

1. Bun konebanuii: BepTUKaJIbHbIE

2. Tun noJBUXKHOT'O COCTaBa: JIEKTPONOE3T
3. OceBas popmyna: 20 — 20

4. Knacc tsroBoro npuoja: 1

5. KoHCTpyKIIMOHHAsI CKOPOCTh: 125 kM/4
3)

1. Bun xonebanuii: ropu30HTaIbHbBIC

2. Tvn NoABMKHOTO COCTaBa: 3JIEKTPOBO3
3. OceBas ¢popmymna: 20 — 20

4. Knacc tarosoro npuoja: 11

5. KoncrpykrmonHas ckopocts: 140 km/4
4)

1. Buna xone6anuii: BEpTUKAIbLHBIC

2. Tun noABMKHOTO COCTaBa: BaroH METPO
3. OceBas ¢popmymna: 20 — 20

4. Knacc tsarosoro npusoja: II

5. KoHcTpyKImoHHasi CKOPOCTh: 95 km/4
5)

1. Bun xonebanuii: ropu30HTaIbHbBIE

2. Tun NoJIBUAKHOTO COCTaBa: 3JIEKTPOBO3
3. OceBas ¢opmyna: 30 — 30

4. Kitacc tsaroBoro npuoja: |

5. KoHcTpykimonHas ckopocTth: 80 km/d

6)



1. Bun xonebanuii: BepTUKaIbHBIC

2. Tun noABMXHOTO COCTaBa: BaroH METPO
3. OceBas ¢popmymna: 20 — 20

4. Knacc Tarosoro npusoja: II

5. KoHcTpykimonHast CKopocThb: 125 km/a
7)

1. Bunx konebanuii: BepTUKaIbHBIC

2. Tun noABMKHOTO COCTaBa: BaroH METPO
3. OceBas popmyna: 20 — 20

4. Knacc Tsarosoro npusoja: II

5. KoHCTpyKITMOHHAS CKOPOCTh: 125 KM/4
8)

1. Bua xosne6aHuii: BEpTUKAIbHBIC

2. Tum NoJIBUKHOTO COCTaBa: 3JIEKTPOBO3
3. OceBas ¢popmymna: 20 — 20 — 20

4. Knacc tsarosoro npuBoja: 11

5. KoHCTpyKITMOHHAS CKOPOCTh: 235 KM/4
9)

1. Bun xonebanuii: ropu30HTaIbLHbBIE

2. THII TOJBMKHOTO COCTaBA: JICKTPOIIOL3]T
3. OceBas popmyma: 20 — 20

4. Knacc tsarosoro npuoja: 1

5. KonctpykimonHas ckopocthb: 180 km/u
10)

1. Bua konebaHuii: BepTUKaJIbHbIE

2. Tun noJBM>KHOTO COCTaBa: AJIEKTPOBO3
3. OceBas popmyna: 20 — 20

4. Knacc tsroBoro npuoja: 1

5. KoncTpykimonHasi CKopocTh: 165 km/4



5. Ilepeuenp wu3maHMM, KOTOpPBIE PEKOMEHAYETCS HCIIOIb30BaTh IIPU
OCBOCHUU JUCHUIUIUHBI (MOIYJIA).

ri\/ril bubnmorpaduueckoe onucanue Mecro nocryna

1 MexaHuueckas 4acTh TSTOBOrO MOABHKHOTO coctasa I.B. HTB (yu.3); HTbB (yu.6);
Buprokos; A.H. Casocekun; I'.I1. Bypuak; ITox pex. U.B. HTB ($6.)
buprokoBa OnHoroMHoe u3ganue Tpancnopt , 1992

2 Meroandeckue yka3zaHus IS BBINOIHEHU KypcoBoro npoekra | HTB (yu.3); HTB (¢06.);
¥ KyPCOBOM paGoThI 0 AucLuILIMHE "JMHaMuKa HTB (u3.2)
anekrponoasuxHoro cocrasa” C.JI. Kpymes, A.H. CaBocbkuH,
E.B. Cepnobunnes; MUUNT. Kag. "Dnextpuueckas tsara"
Onnoromuoe uzmganue MUUT , 2004

3 KoncnexT nexmuit o auci. "JInHaMuKa 3JIEKTPOIIOABHUKHOTO HTDB (yu.3); HTD (6.);

coctaa" (I'masa 3. Ciyuaiinsle konebanus) A.H. Capocekun, | HTb (43.2)
JI.B. Bunnuk, A.W. ITonskos, E.B. Cepno6unues; Pea. A.H.
CaBocbkun; MUUT. Kag. "Dnexrpuueckas tsara" OgHOoTOMHOE
n3nanne MUUT |, 2002

1 [TpouHOCTH ¥ 6E30TKA3HOCTH MOABMKHOTO cocTaBa xene3ubix | HTB (yu4.6); HTB (§6.)
nopor A.H. Casocekum, I'.Il. Bypuak, A.Il. MaTBeeBuueB u
ap.; [lox o6mr. pen. A.H. CaBocbkuna OHOTOMHOE U3/IaHNE
Mammunoctpoenue , 1990

6. IlepeueHb COBpEMEHHBIX MPOPECCHOHANBHBIX 0a3 JaHHBIX U
UH(QOPMAIMOHHBIX CIPABOYHBIX CHUCTEM, KOTOPBIE MOTYT HCIIOJIB30BaThCS TPU
OCBOCHUU JUCIUIUINHBI (MOIYIIS).

http://library.miit.ru/ — nayuso-rexuuueckas oudauoreka PYT (MUUNT).

http://www.elibrary.ru/ — Madopmarmonnsiii mopran HaydyHast 3ieKkTpoHHas
oubnuoTexa.

http://window.edu.ru — enunas xoyuteknus UU(GPOBBIX 00Pa30BaATEIBLHBIX
pecypcoB

http://rzd.ru/ — caiit OAO «PXKI».

[Touckoeie cucremsl: Yandex, Rambler, Google, Mail

7. llepeueHb  JNHMIEH3UOHHOTO ©  CBOOOJHO  PACHPOCTPAHSIEMOIO
MIPOrPaAaMMHOTO OO0ECIEeUYeHUs, B TOM UYHCJIE€ OTEYECTBEHHOI'O0 ITPOM3BOJCTBA,
HEO0OXOIMMOTO /11 OCBOCHHUSI TUCIUTIIIUHBI (MOTYJIs).

Cucrema aBTOMAaTU3MPOBAHHOTO NMpoeKTHpoBaHus Komrac.
CnennanuszupoBannas nporpamma MathCAD
CnenumanusupoBannas nporpamma MATLAB



8. OmnucaHue MarepuaJbHO-TEXHUYECKOM 0a3bl, HEOOXOAMMOUN it
OCYILECTBJICHUSI 00pa30BaTEIBLHOIO MPOIECca MO JUCHUIUIUHE (MOJTYIIIO).

Jlist mpoBeAieHUs JIGKIMOHHBIX 3aHATUH HEoOXoauMa ClelUaTu3upOBaHHAS
JIEKIMOHHAS ayJUTOPHUs C MyJIbTUMEANA alnapaTypor U UHTEPAKTUBHOW JTOCKOM.

JUist mpoBenieHnsl TaOOPaTOPHBIX 3aHATUNA HEOOXOJUM KOMITBIOTEPHBIN Kilacc
CO CNELMAIU3UPOBAHHBIM MTPOrPAMMHBIM 00€CIIE€YEHUEM U MOJKIIOYEHUEM K CETSIM

INTERNET

9. ®opMa MPOMEKYTOUHOM aTTECTAINU:

KypcoBas pabota B 6 cemectpe.
Dk3ameH B 6, 7 cemecTpax.

10. OueHouHbIE MaTEPHUAIIBI.

OueHouyHblE MaTepualbl, IPUMEHAEMbIE MPHU MPOBEACHUU MPOMEKYTOUHOU
aTTecTaluu, pa3padaThiBalOTCS B COOTBETCTBUU C JIOKAJIbHBIM HOPMATUBHBIM aKTOM
PYT (MUUT).



ABTOpBI:

JIOIIEHT, JAOIICHT, K.H. Kadeapsl
«INEKTpOIoe3/1a U TOKOMOTHUBBI»

JIOTIICHT, JIOTICHT, K.H. Kadeapbl
«DIIEKTpOMnoe3/1a U JOKOMOTHUBBI»

JIOLIEHT, JIOLIEHT, K.H. Kapeapbl
«DIeKTponoe3aa U JOKOMOTHUBBI

npodeccop, npodeccop, K.H. Kadeapsl
«INeKTpoIoe3ia ¥ JIOKOMOTUBBI

npodeccop, mpodeccop, A.H. Kadeapbl

((3J'ICKTpOHO€3I[a 1 TOKOMOTHBBD»

CorJjiacoBaHo:

3apenyromuii kapeapoir TTMuPIIC
3aBenyrommuii kadeapoin duJl

[Ipencenarens yueOHO-METOIUUECKOM
KOMUCCHU

A.Il. BacunbeB

[1.C. I'puropnes

H.N. [lonraues

E.K. PeiOHUKOB

A.H. CaBoCbKHH

M.IO. Kynukos
O.E. IlynoBukoB

C.B. Bomoaun



