MHUHHUCTEPCTBO TPAHCIIOPTA POCCUICKOM ®EJEPALIIA

OEJEPAJTBHOE 'OCYJAPCTBEHHOE ABTOHOMHOE OBPA30OBATEJIBHOE
YYPEXXJIEHUE BBICIHIEI'O OBPA3OBAHMUSA

«POCCHUUCKHNHA YHUBEPCUTET TPAHCIIOPTA»
(PYT (MUUT)

/

N

Paboyast mporpamma JUCHUILIMHBI (MOJTYJIs),
KaK KOMIIOHEHT 00pa30BaTeIbHOI IPOrpaMMBbI

110 CTICIHATLHOCTH
23.05.03 INoaBmkHOM COCTaB XKeIe3HbIX A0pPOT,

BBICIICTO o6pa§03anm« - nporpamMma CueuaJInuTeTa

yTBepKJIeHHOU nepBbIM npopekropom GPI'AOY BO

PYT (MUUT) Tumonunsm B.C.

\

J

PABOYASI MPOI'PAMMA JUCHMITJIMHBI (MOJIYJIST)

OCHOBBI MEXaHUKH TIATOBOI'0 MNOABHYKHOI'O COCTaBa

CrenuaabHOCTE:

Crenuanusamnus:

dopma 00yUeHUsI:

Ouynas

BBICOKOCKOPOCTHOM HAa3€MHBIN TPAHCIIOPT

23.05.03 TTogBM>KHOM COCTAB KEJIE3HBIX TO0POT

( PaGouas nmporpaMma JUCIUIIINHEL (MOIYJIs) B BUIE )
3JIEKTPOHHOTO JIOKYMEHTA BBITPYKEHA U3 eIMHON
KOPIIOPATHBHON MH(OPMAIIOHHOM CHCTEMBI yIIpaBICHUS
YHHMBEPCHTETOM M COOTBETCTBYET OpPUTHHAIY
- J

IMpocrast »aeKTpoHHAs MOAMHCH, BelganHas PIAOY BO PYT
(MUUT)
ID noamucu: 5214
Hoamucan:  3aBenyromwmii kadenpoit [Tynosukos Oner
EBrenneBuu

Jata: 01.09.2026




1. O6mue cBeaeHus O JUCHUIUIUHE (MOJTYJIE).

[enamu ocBoeHUs Yy4uyeOHON AUCHUIUIMHBI «OCHOBBI MEXAHUKH TSATOBOTO
ITOJABIKHOTO COCTaBay SIBISFOTCS:

— HW3y4YeHHE W TIOHMMaHUE CTYACHTaMU TPEOOBaHUU, MPEABIBISIEMBIX K
JTUHAMHKE U IIPOYHOCTH MOABMYKHOTO COCTaRBa (11.C.), KOTOPHIE SBIISIIOTCS OCHOBOM
€ro MPOEKTUPOBAHUS U IKCIUTyaTallUH;

— U3y4YCHUE TMHAMUYECKUX SIBJICHUM, BOSHUKAIOIINX B PEIbCOBOM Ty TH U 1.C.
MIPU €ro JABUXKEHUU IO PEIHLCOBOMY ITyTH, a TAKXKE SIBIICHUM, BO3HUKAIOIIHNE TPU
B3aMMOJECHUCTBUHU MOJIBUKHOTO COCTaBa C OKPYKAKOUIEH CPEJION;

— W3y4YeHUE JTUHAMUYECKHX SIBIICHUM JUIsl MPABHJIHBHOTO BBIOOpA CXEMBI U
napaMeTpoB 00OpyJOBaHHUs IOJBIKHOIO COCTaBa M, B YacCTHOCTH, €ro
BUOPO3AIIUTHBIX YCTPOMCTB (PECCOpPHOE IIOJBEIIMBAHUE, TOPU3OHTAIBHBIC,
MPOJIOJIbHBIC U TIONIEPEYHBIE CBSI3U KOJECHBIX Map ¢ paMOMl TEIEKKH U TEJICKKHU C
Ky30BOM, MOJABEUIMBAHUE TATOBOTO JBUTATEIIS, TSITOBOTO PEAyKTOpa W T. IL.), a
TaKKe JJIsl CHUKEHUS JUHAMUYECKUX CHJI, ICMCTBYIOIIMX HA HECYIIUE AJIIEMEHTHI
MEXAaHUYECKOM 4YacTH M Ha >KEJIE3HOJOPOKHBIA IyTh, HAa DJICKTPUYECKOE U
ITHeBMATHYECKOEe O0OpYJ0BaHHUE ITOJIBH)KHOTO COCTaBa M HAXOMAIIUXCS B HEM
JIIOJIEH;

— OCBOUTH KaK PaCUETHBIE METO/Ibl, TAK U COBPEMEHHBIC METO/Ibl ITPOBEICHUS
JTWHAMUAYECKUX U MPOYHOCTHBIX UCIIBITAHUM.

3agayamMu OCBOCHUS y4eOHOU MUCHMIUIMHBI «OCHOBBI MEXAHUKHU TSATOBOTO
MOJBMKHOTO COCTaBay SIBJISIOTCS:

— OCBOCHHME 3HAaHMM O MEIAX M3YYCHHUS JIMHAMHYECKUX SIBJICHUMU,
BBI3BIBAEMBIX HEPOBHOCTSAMHU, BCET]1a UMEIOIIMMUCS Ha JKEJIE3HOI0POKHOM IyTH U
OaHgakaX KOJICCHBIX Iap M MPOSBISIOMUMH ceOS TPH JIBYXKCHUHU ITOJIBHUKHOTO
COCTaBa MO TyTH, MOHUMAHUA, YTO JUHAMUYECKHE SBJICHUA HE SBISIOTCS
HEOOXOJIUMBIMH JISl BBITIOJIHCHUS OCHOBHOM (DYHKIIMM TOABMIKHOTO COCTaBa:
obecrnieueHus MepeBO30YHOr0 MPOoIecca;

— ocBOeHHUE (hOpM MPOSIBIICHUS TUHAMUYECKUX SIBICHUN B IKCILTyaTalluu, UX
HETAaTUBHOTO BJIMSHHUS HA TMPOYHOCTh M (PYHKIIMOHUPOBAHUE MEXAHUUYECKOU M
AJIEKTPUYECKON YacTU TM.C., METOJ0B HCCICAOBAHMS W CPEJICTB OrpaHUYCHUS
JTUHAMHUYECKUX SBJICHUHN B SKCILUTyaTallNu;

— OCBOEHHE CTYJACHTAaMH METOJOB UCCJIECNOBAaHUS CBOOOJHBIX W
BBIHYKJIEHHBIX TOPU30HTAIILHBIX W BEPTHKAIBHBIX KOJICOAHUH CIIOXKHBIX MOJIEIICH
IIC;

— OCBOEHHUE CTYJEHTAMH B 3aBUCUMOCTH OT HAIMYMS SJIEMEHTOB PECCOPHOTO
MOJABEIIMBAHUS W MOJEIN JKEJIE3HOJOPOXKHOTO TMyTH C JMHEHHBIMU WU



HEJIMHEHHBIMU XapaKTEPUCTUKAMU BbIOpaTh U3 M3YYEHHBIX MUMHU HEOOXOJIUMBIN
METO/T UCCIIEJOBAHMSI CBOOOTHBIX U BHIHYKJIEHHBIX KOJICOAHMIA;

— OCBOEHHUE CTYJEHTaMU METOJIOB MCCIIEJOBAHUS IPOYHOCTH U HAJIEKHOCTH
Hecymmx KoHcTpykuui 11C;

— OCBOCHHME HABBIKOB CAMOCTOSITEJIBHOM pabOThl C Hay4YHO-TEXHUYECKOU
JUTEPATYpOU 1o 1uHaMuke u npoynoctu [1C.

2. [InanupyemMple pe3yabTaThl 00y4YeHHUs M0 JUCHUILUIUHE (MOJIYIIIO).

[Tepeuerr GopMHUpYyEeMBIX pe3yibTaTOB OCBOCHHSI 0Opa3oBaTEIHHOU
porpaMmbl (KOMIIETEHIIMN) B pe3yJibTaTe O0y4YeHUS 10 JUCIUTIINHE (MOIYJIIO):

IIK-9 - MimeeT HaBBIK BBIMIOIHATH 00OCHOBAHHE MapaMeTPOB KOHCTPYKITHH
KOHCTPYKIIUM M CUCTEM HOJBMKHOTIO COCTaBAa BBICOKOCKOPOCTHOTO HA3E€MHOTO
TPaHCIIOPTA;

IIK-10 - Crioco6eH mMpuUMEHSTh pacYeTHBIE W SKCIIEPUMEHTAIBHBIE METOIBI
IpU CO3AaHUU HOBBIX 00PA3I0B TEXHUKH.

OO0yueHue 1o qucuIuInHe (MOJIYIIIO0 ) IPEIIoIaraet, 4To 1o ero pe3yJibrataM
oOyyaromuiicst 0yier:

3HaTh:

METOJbl OILICGHKHM HAarpy»XE€HHOCTU HJIEMEHTOB TMOABMXKHOIO COCTaBa,
OCHOBHBIEC JIMHAMUYECKHE XapaKTEPUCTUKU CHUCTEMBbI «IOJABUXKHOM COCTaB —
IyTh», METOABl HCCIICIOBAaHUS KOJICOAHMM W  YCTOMYMBOCTH JBIKCHHS
MOJBM)KHOTO COCTaBa, OCHOBHBIE MPUHIMIBI pacyeTa MPOYHOCTH DJIEMEHTOB
MOJIBM)KHOTO COCTaBa, pPACUETHBIE CXEMbl OCHOBHBIX JI€TaJICH U Y3JIOB IMOJIBUKHOTO
COCTaBa, METOJIbI UX MAaTEMaTUUYECKOTO MOJEITUPOBAHUS

Ymern:

WCIIOJIB30BaTh MH(GOPMAIUIO O HOBBIX M TMEPCIEKTUBHBIX KOHCTPYKIUIX
TATOBOT'O MOJIBM>KHOTO COCTaBa, BHIOMPATh U3 U3YUYEHHBIX METOJ0B HEOOXOAUMBII
METOJl HCCJIEAOBAHMSI XapaKTEPUCTUK IMOJBHKHOIO COCTaBa, MCCIEI0BaTh
JTUHAMHKY 3JIEMEHTOB MOJBUKHOT'O COCTABA U OLICHUBATh JUHAMUYECKUE KaueCTBa
1 0€30I1aCHOCTD ITOABMXKHOI'O COCTaBa

Baanernb:

HaBbIKAMU TPUMEHEHUS] THUIMOBBIX PACUETHBIX METOJ0B OOOCHOBaHUS
MapaMeTpPOB TATOBOrO MOJBH)KHOTO COCTaBa, METOAAMU OLICHKM JUHAMUYECKUX
CHJI B DJIEMEHTAax IMOJBUKHOIO COCTAaBa, METOAAMH OIIEHKH HAINpPSHKEHHOTO U
ne(OPMHUPOBAHHOTO COCTOSIHHSL DJIEMEHTOB IIOJBIKHOTO COCTaBa, METOJaMH
MOJICJIUPOBAHUS JUHAMHUKH U TIPOYHOCTH



3. O0beM AUCIUILIUHBI (MOIYJIs).
3.1. O6uias TpyA0€MKOCTb JTUCIUILUIMHBI (MOTYJIS).

OOmast TPyIOEMKOCTh AMCIUIUIMHBI (MOIyJisi) coctaBimsieT 4 3.e. (144
aKaJeMHYEeCKuX Jaca(oB).

3.2. O6bem pguctuIUIMHBL (MOAyJsi) B (opMe KOHTAaKTHOW paboThl
oOyJarommxcsi C  IeJarorM4ecKuMM  paboTHUKaMu ©W  (WIM)  JIMIIAMH,
MIPUBJIEKAEMBIMH K pean3anun 00pa3oBaTeIbHON MPOTrpaMMbl Ha MHBIX YCIOBHSX,
IIPU MTPOBEICHUH YICOHBIX 3aHATHH:

KommaectBo yacoB

Tum yqeOHBIX 3aHITHI
Bcero | Cemectp Ne6

KonrakTHas paboTa Ipu NpoBeIeHNH yUeOHBIX 3aHATHI (BCEro): 80 80
B tom uucne:

3aHATHSA JIEKIHOHHOTO THIIA 32 32
3aHATHSI CEMUHAPCKOTO THUIIA 48 48

3.3. O6beM auCHUIUIMHBI (MOIyYJiA) B (OpME CaMOCTOSITENIbHONW padOThI
oOyyJaronmxcsi, a Takke B (opmMe KOHTAKTHOM pabOThl OOydYaromIMXCS C
neJaroruaeckKuMu paboTHUKAMHU U (WIIH) JIUIIAMU, IPUBIIEKAEMBIMU K peau3aiiu
oOpa3oBaTenpHON TpOrpaMMbl  HA HWHBIX  YCIOBHSAX, TP  IPOBEICHUU
MIPOMEKYTOYHOHN aTTECTAIIMU COCTaBIIACT 64 akaJeMHUeCKUX Jaca (OB).

3.4. ITpu oOy4eHunu o0 UHAUBUAYATFHOMY Y4eOHOMY IIJIaHY, B TOM YHCJIE IPU
YCKOPEHHOM 00Yy4YeHUH, 00BEM JAUCITUIUIMHBI (MOJIYJIsI) MOXKET OBITh peaii30BaH
MOJIHOCTBIO B (DOPME CaMOCTOSITENIbHON paboThl 00yJaroIuXcs, a Takke B hopme
KOHTAaKTHOW PabOThl O0YYaIOIIUXCSl C MEAArormueCKUMU paOOTHUKAMU U (WIJIH)
JUIIaMH, TIPUBJICKACMBIMH K peaii3aIiii 00pa30BaTeILHOM MPOrpaMMbl Ha MHBIX
YCIOBHSIX, TIPH MPOBEICHUN TTPOMEKYTOUHOH aTTECTAIIHH.

4. ConepxaHue JUCUUIUIAHBI (MOIYJIA).

4.1. 3aHsATHs JISKIIUOHHOTO THUIIA.

/ TemaTuka JTEKIIMOHHBIX 3aHATUM / KPATKOE COJEPKaHNE
/T

1 CnocoObl OLICHKHU IMPOYHOCTHU U HECYUIUX JieTajiell MEXaHH4YeCKOM 4aCcTU IMMOABHKHOTO

COCTaBa.
Cr10co0b1 OIIEHKH Ha/ICKHOCTH HECYIINX JeTaneld MeXaHHIeCKON YacTH MOJBM)KHOTO COCTaBa.




TemaTyka JTEKIMOHHBIX 3aHATUHN / KPAaTKOE COJIEpKAHNE

OcHOBBI pacucTa JleTajyieid MEXaHUYECKOM 4acTH MOJABUXKHOTO COCTaBa Ha IMPOYHOCTD.
Cnioco0b! onpe/eNieHns] HalpsHDKEHUH B SJIEMEHTaX KOHCTPYKIMH 10 3a1aHHbIM Harpy3KaM.

Pacuer cratuuecku HEOIPEACTIUMBIX CUCTEM.
Crnoco0bl OIIEHKH ITPOYHOCTH HECYIINX AeTallel MOABMKHOIO COCTaBa.

XapakTepUCTUKH YCTAIOCTHON MPOYHOCTH U CIIOCOOBI €€ MOBBIIICHUS.
3amac yCTaaoCTHON MPOYHOCTH M CIIOCOOBI €r0 OLEHKH MPH JIETEPMUHUPOBAHHBIX PEXXAMAaxX HATPY KECHHS.

Pur3nyecKue OCHOBBI IPOLIECCA Pa3pyLIEHUS] METAJUIOB.
BeposTHOCTHBIN XapaKkTep UX IPOYHOCTHBIX CBOWCTB METAJIJIOB.

Pacdersl Ha yCTamoOCTHYIO IPOYHOCTD MPH CIIyYaHHBIX PEKUMaX HArPY>KEHHUS.
Jenenue HecyImux Aetanei MOABMKHOTO cocTaBa Ha rpynmnsl (I u II) B 3aBUCHMOCTH OT MOCIEICTBUM UX
OTKa3a.

XapaKTepUCTUKU IKCILTYyaTallMOHHON HAarpyKEHHOCTH HECYLUX JeTaIeH IIOABUKHOTIO

COCTaBa M YUeT UX MPU pacuyeTax yCTATIOCTHON MPOYHOCTH.
COBpCMCHHBIe MCTOABI MPOBCACHUA JTUHAMUNYCCKUX U IIPOYHOCTHBIX HCIIBITAaHUH 1 armaparypa,
MNpuMceHACMasd Ipu 3TOM.

BI/II[BI OTKa30B HECYIIHUX z[eTaneﬁ IIOJBHMIXXHOI'O COCTaBa.
HpOFHOSI/IpOBaHI/Ie HaJIC)KHOCTHU OTKA30B HECYIINUX JeTajieit MoABMXKHOTO COCTaBa.

Beanunna npo6era A0 MOABJICHUSA YCTAJIOCTHBIX TPCIIHH.
CHmkeHue Kod(pGHUIMEHTA 3araca yCTaJOCTHOM MPOYHOCTH HIKE TOMYCTUMON BEIMUHMHBI.

10

Bunb konebanmii 1 BO3MYIICHUH.
CBO60,I[HI>I€ 1 BBIHYKJCHHBIC KOHe6aHI/I5I; BO3MYIICHNS, BBI3BIBAIOIINC KOJ'IG68.HI/I$I 3.I1.C.

11

OcobeHHOCTH ypaBHEHUN OOKOBBIX KOJICOAHMIA.

Kunemarnueckoe onucanue rnpouecca KaueHus KOJECHON mapbl 0e3 MpOCKalb3bIBaHMs: BHIBOJ YPaBHEHUI
M3BUJIUCTOTO JIBM)KEHHE KOJIECHOH Naphl, COOCTBEHHAs YacTOTa U Mepuo/ KosiebaHui, COOCTBEHHAs
MMPpOCTPaHCTBEHHAA 4YaCTOTA, 3aKOH KOJIEOAHMM OTHOCA U BHJISHUS KOJIECHOI Tapbl, JJIMHA BOJIHBI OTHOCA U
BHJISIHUS.

12

Kauenune kosiecHOM napsl ¢ IPOCKAIb3bIBAHUEM KOJIEC TI0 PENbCaM.
CKOpOCTI/I MMPOCKAJIb3bIBAHUS KOJICC T10 pCIbCaM; TCOPU (D.KapTepa; OTHOCHUTCJIbHBIC IIPOJAOJIBbHBIC U
MONEPEYHBIC CKOPOCTHU MMPOCKAIIb3bIBAHUA (KpI/IHBI); CITMH.

13

I[I/IHaMI/I‘ISCKOG OIMMCAHUC MMPOoLECCa KAYCHHUA KOJICCHOM Mapel.

Pacuer HOpMaJIBHBIX pEaKLUil TEIEKKH; pacueT HOPMaJbHbIX PEAKLUI PEIbCOB; IIONEPEUHBIEC U
IIPOJOJIbHBIE PEAKLUH PENIBCOB; ONPEIEIICHUE IPABUTALIMOHHON KECTKOCTU U TPAaBUTALUOHHOM CHUJIBL;
OIIPEJICJICHUE TPAaBUTALIMOHHOTO MOMEHTA U YIJIOBOM I'PaBUTALIMOHHOM JKECTKOCTH; YPABHEHHUS,
OIMCHIBAOIUE U3BUIMCTOE IBUKEHUE KOJECHOU Mapbl C yYETOM JACHCTBYIOUINX Ha HEE CUJL.

14

Cunel kpuna.

Bo3HUKHOBEHNE KOHTAKTHBIX HANpPsDKEHUH B KOJIECE M MIATHO KOHTAaKTa; yclloBHe Mu3eca; onpeeneHue
CHJI KpHIIa UCXOJS U3 PEIeHHs KOHTaKTHOM 3aaaun @. KapTepoMm; pacder MakCUManbHOIO U
MHHUMAaJIBHOTO 3HaYeHU I ko3 dunrenTa kpuna; Teopus B3auMoieicTBUS Koneca U penbea J[x. Kankepa;
ornpezeneHue K03(pGUINEHTOB IPOJIOIBEHOTO U TIONIEPEYHOro Kprna, KO3 PUIMeHTa CIINHA 1

K03 PHUIIMEHT KpHIIa, XapaKTePHU3YIOIIEro B3aNMHOE BIMSHIE CIIHA U TTOTIEPEYHOr0 KPHIIA; pacyeT

3¢ GeKTHBHOM KOHYCHOCTH NMpodmind 6aHgaka KPUBOJIMHEHHOT O OYePTAaHuUS; pacueT KoddpumueHTa
YBEJIMYEHUS CKOPOCTH MOTIEPEYHOTO CKOIBKEHHS TOYKH KOHTAKTA 32 CUET OOKOBOM Ka4KH KOJIECHOU
Mapbl; KOPPEKTUPOBKA CYMMapHOM cuiibl Kpuna no HenuHeiHo teopun K.JI. JI)xoHCOHa; cyMMapHbIT
KPHIT; 3aBUCUMOCTH KO3 PHUIMEHTa CIETIICHUS 0T CYMMapHOI OTHOCHTEIIBHOW CKOPOCTH
MPOCKAJIb3bIBaHUA KOJIECa.

15

YpaBHEHHS U3BWIIMCTOTO ABUKEHUS KOJIECHOM Mapbl M MPOBEPKA YCTOMYUBOCTH.
I[I/I(l)(l)epeHHI/IaﬂLHHe YpaBHCHHA U3BUIHMCTOI'O ABUIKCHUA KOJIECHOI napsbl € MICEBJAOCKOJIbKCHUEM
(KpI/Il'IOM) 1 CpaBHCHUC UX C CHCTEMOU ypaBHeHI/Iﬁ, OIIMCBIBAIOIIUX CBO6OI[HLI€ BEPTUKAJIBHBIC KoJieOaHus




/o

TemaTyka JTEKIMOHHBIX 3aHATUHN / KPAaTKOE COJIEpKAHNE

JIByXMaCCOBOM CUCTEMBI; HEYCTOMYHNBOE U3BUIIMCTOE ABM)KEHHUE OJIMHOYHOM KOJIECHOU Napbl; KpUTHUYECKAs
CKOPOCTb JABUXKEHHUS; COOTHOLLICHUE KPUTUYECKOI U KOHCTPYKIIMOHHON CKOPOCTEH ABIKEHHUS.

16

OcobeHHOCTH OOKOBBIX KOJIEOaHUN TOKOMOTHBOB.

Ha6eraHHe rpe6H5{ 6aH,ua>Ka Ha pCJIbC; YUCT HCPOBHOCTU MMYTHU B IUIAHEC, YUET MOINCPCUYHBIX pEAKIINN
6yKCOBLIX CBsI3€ll 1 MOMEHTA OT MMPOJAOJBbHBIX peaKHHﬁ; OIpCACIICHUC 60KOB0ﬁ CHJIBI C YYETOM
BO3MOXHOI'0O HaGCFaHI/Iﬂ Fpe6HH 6aH£[a>Ka Ha pCHLC; OHpe,Z[eHeHI/Ie MOMCHTA aKTUBHBIX CHJI, BBI3BIBAIOIIINX
BIJISIHHE TEJIEKKHU; YIET ONPOKHABIBAIOIIEI0 MOMEHTA B YpaBHEHIH OOKOBOW KaUKH Ky30Ba; OIpeAeICHIE
JKECTKOCTH TIPY>KWH PECCOPHOTO ITOIBEIINBAHIS C YUETOM 3araca OT OIPOKHIBIBAHUS Ky30Ba.

17

Br160op mopenu nmyTu.

AOGCOIOTHO )KECTKHH ITyTh; O€3bIHEPIIMOHHBIN HEPaBHOYIIPYTHH Iy Th; JUCKPETHBIH YIIPYTo-BS3KUH ITyTh;
KOHTHHYaJIbHAasA MOJCJIb MYyTHU; YaCTOTHAsA XapaKTCPUCTHKaA nporHGa IIyTHu npu [[eﬁCTBPIPI CI[PIHI/IqHOI;lI
rapMOanecxoﬁ CUJIbI; pacucT BeHleCTBeHHOﬁ 1 MHUMOM COCTaBJIAIOIINX YaCTOTHOM XapaKTCPUCTHUKHU
nporuba myTH; QYHKIHS CHEKTPAITbHON INIOTHOCTH BO3MYIICHHMSI.

18

Crnyyaiinble KoseOaHus.

IlocTanoBka 3aJa4M; IOHATHE O CHy‘IaﬁHOM IpOoHECCe U €ro XapaKTCprUCTUKaX; peain3anuns cnyqaﬁHoro
nponecca; MaTeMAaTUYCCKOC OXKUAAHUEC; TUCIICPCUA; aBTOKOPPCIIAIMOHHAA U B3aUMHasA KOPPCIALIUOHHBIC
(I)yHKI_[I/II/I 1 UX HOPMHPOBAHHUC; TOHATUC O CTAHIUOHAPHOM HPOLCCCE; aprozmqecm/lﬁ CTaL[I/IOHapHHﬁ
npo1ecc.

19

CBolicTBa KOPPENSIIMOHHBIX (QYHKITHHA.
TunoBsle rpaduKy U BEIPAKEHHST aBTOKOPPEISIIMOHHOM 1 B3aUMHOI KOPPEISLUOHHOM (BYHKIIHIH;
KOppeIsiHoHHas PyHKIUS rapMOHHYECKOTO CHI'HANA CO CITy4aitHOH (a3on.

20

CHCKTpaHBHaﬂ IIIIOTHOCTH Cﬂy‘laf/'IHle MponIcCCoB.

OnpezleneHI/Ie CHeKTpaJ'IBHOﬁ INIOTHOCTHU CHy‘IaﬁHLIX poUECCOB; CBOMCTBa CHeKTpaJ'IBHOfI IIJIOTHOCTH,
OAHOCTOPOHHAA U ABYCTOPOHHSAA CIICKTPAJIbHBIC IITIOTHOCTH, «OenbIit yM»; Fpa(I)I/IKI/I KOPPCISIMUOHHBIX
(I)yHKI_[I/II\/’I 1 CIICKTPAJIbHBIX HJIOTHOCTeﬁ, MOCTPOCHHBIC IPH PA3JIMYHBIX 3HAYCHUAX CTCIICHU 3aTyXaHUA.

21

Bzanmnuas CIICKTpaJibHaA IJIOTHOCTD.

OnpezeneHne B3aUMHOH CIIEKTPaIbHOM MIOTHOCTH; BellecTBeHHAs (cuH(pa3Has), MHIUMas (KBaJpaTypHast),
aMIUIMTYHAs U (a30Basi COCTABISIONIAs B3AUMHON CIIEKTPAILHOM MNIOTHOCTH; (PYHKIIMSI KOT€PEHTHOCTH;
MOMEHTBI M XapaKTEePUCTUKH CIEKTPaJIbHOU IJIOTHOCTH; pacyeT 3¢ (HEeKTUBHOM YacTOTHI CIy4aitHOro
nporecca; pacdeT ko3 QUIneHTa IMUPOKOIOIOCHOCTH CIIy4aifHOro Impolecca; OnpeaeIeH!e IUPUHEI
(DYHKIIMH CTIEKTPAILHOHN IUIOTHOCTH.

22

[TonsTHs 0 MakcuMyMax (MHHMMYMax) CIIy4aiiHOTO Ipolecca.
AOCOIIOTHBIN U JIOKAIIbHEBIC MaKCHUMYMbI (MI/IHI/IMyMBI); 3aKOHBI pACpPEACIICHUA a0COIFOTHBIX
MaKCUMYMOB; OTIpE/ICIICHUE CPEIHETO 3HaUCHMS a0COMOTHOTO MakcuMyMma 1o hopmyre Kpamepa.

23

Onpez[eneHI/Ie pcaKknumn JIMHENHOW TMHAMUYECKON CUCTEMBI Ha CHyHaP'IHOG BO3MYIICHHUC.
3agaHne BEKTOpa BO3MYIICHUH; OIpe/iesieHie KOMILIEKCHOTO CIIy4aifHOTO CIIEKTpa BBIXOHBIX IPOIIECCOB;
YCTaHOBUJICHUE CBS3H MEXKIY CIICKTPAJIbHBIMU IIJIOTHOCTSAMM BXOJA M BbIX0/1a; PCIICHUE 3a1a4u
UIeHTU(HUKALUH JTMHAMAYECKOW CHCTEMBI.

24

[Tokazarenu kayecTBa MEXaHUYECKON YacTH 3.11.C.
ITonsTue 0 KauecTBe, MOKA3aTENN Ka4eCTBa; pa3feleHe oKa3aTeNnell kauecTBa Ha 11 OCHOBHBIX Ipymil;
o01ue st MeXaHW4eCKOH YacTH M JIOKOMOTHBA B LIEJIOM TTOKa3aTeNn KayecTBa.

25

Crneunduueckue a1 MEXaHUYECKOM YacTH MOKa3aTeIn KauecTBa.
IToxazatenn quaamnuecknx kadecTs (I1/1K): mokazarenn BHOPO3ANIUTHI TATOBOTO MOABMKHOTO COCTaBa;
MOKa3aTean 0e30MacHOCTH JBIKCHNUS; IIIABHOCTH XO/1a.

26

CnocoObl BLI60pa CXCM U apaMeTpoOB pCCCOPHOIO MOABCIIHNBAHUSA PCIIbCOBBIX

JKHUIIAKEHN.

Bnusuaue napaMeTpoB pE€CCOPHOT0 NOABCIIMBAHUSA HA MOKA3aTCIIN Ka4€CTBA; MHOT'OKpUTEpHUAJIbHAsA
ONTUMHU3AIMA HapaMETPOB PECCOPHOIO MOABCHINBAHMS; paCcuCT HGHGBOﬁ q)yHKIII/II/I B BUJIE (byHKHI/II/I
CYMMApHbIX AOITYCTUMBIX IOTEPb, ONMMUCHIBAIOIIAasA yCJIOBUSA KOMIIPOMHUCCA.




/o

TemaTyka JTEKIMOHHBIX 3aHATUHN / KPAaTKOE COJIEpKAHNE

27

OHTI/IMI/I3aI_II/I$I mapaMETpOB PECCOPHOro NOABCHIMBAHUA [10 MUHUMYMY MHTCHCHBHOCTU

BBI6pOCOB nokasaTeliell KauecTBa 3a JOIMyCTUMYHO 0011aCcTh
Pacuer neneBoii GyHKIMH B BUJE CYMMapHOH HHTEHCUBHOCTH BEIOPOCOB CiTydaifHOTo mporiecca 3a
JIOIYCTUMYIO 00J1aCTh; TPUMEPHI PEILICHNUS 3a]a4 ONTUMH3ALHH.

4.2. 3aHATHS CEMUHAPCKOTO TUNA.

JlaGopatopHbie pabOThI

/o

HaumenoBanue nabopaTopHbIX padoT / KpaTKoe cofepxaHue

HccnenoBanue ropu30HTAIBHBIX KOJIEOAHUN U YCTOMYUBOCTH JBUKCHHS OMHOYHON

TCJIC)KKHU ITOABHUXKHOI'O COCTaBa.

— aHaJIN3 KOHCTPYKIHMHU UCCICAYEMOT0 SKHIIaXa M ONpeeJICHHEe ero apaMeTpoB;

— pa3paboTKa MEXaHO-MaTeMaTHYECKOW MOJICIH TMHAMUYECKOW CHCTEMBI SKUIIaXK-TIyTh M COCTaBJICHHE
ypaBHEHHI KoJeOaHuii;

— COCTaBJICHHE MaTpHIbl KO3 GHUINEHTOB AU PepeHINATbHBIX YPaBHEHHH;

— aHaJIU3 MOJYYEeHHBIX Pe3yJIbTaTOB PAcYeTOB; ONpe/ieIieHHe KPUTHIECKOH CKOPOCTH JIBHIKEHUSI.

Pacuer paMbl TCJIC)KKHW Ha IIPOYHOCTD IIPU ﬂeﬁCTBHH BepTHKaHLHOﬁ CTaTUUYECKOU

Harpys3Ku.

— ONpeiesICHHEe OCHOBHBIX Pa3MEPOB PaMbl TEICKKH;

— pacyeTr Macchl Ky30Ba M TEJIEKKH; COCTABICHHUE BECOBOH BEIOMOCTH.

— pa3paboTKa cXeMbl Harpy>KeHHUs paMbl TEJICKKH U pacyeT ASHCTBYIOMNI Ha Hee BEPTUKAIBHBIX CHIT;

— pacyeT pambl TEJISKKH HA IPOYHOCTh METOJIOM CHJI IIPH JEHCTBUU BEPTUKAIBLHOMN CTATHYECKOM
HarpysKy;

— aHaJIN3 CyMMAapHBIX 3II0P U3THOAIOIIUX U KPYTAIIUX MOMEHTOB; OIIPEAEIICHNE ONIACHBIX CEUCHUI;

— pacyeT HOpMAaJIbHbIX, KACATENbHbIX U SKBHBAICHTHBIX HANPSHKEHUI B ONIACHBIX CEUCHUAX; CPABHEHUE C
JIOITyCKaeMbIMH 3HAYECHUSMH.

[IpakTrueckue 3aHATHS

TemaTuka MpakTUYECKUX 3aHATUNA/KPATKOE COJEPIKAHNE

IToctranoBka ueﬂeﬁ " 3a1a4 Kypca IMPAKTUICCKUX 3aHSATHIA.
PaccmarpuBaembie BOIIPOCHL:
- pa3paboTka MexaHO-MaTeMaTHIEeCKUX Mojesel Tsrosoro noasrmkHoro coctasa (TIIC).

OO0111e MOHATHS O KOJIeOaHUAX.
PaccmarpruBaeMbie BOTIPOCHI:

- o0mrue moHATHS 0 Kodebanusx nBrxkymerocs TIIC;
- IPUHIUIIBI COCTABJICHHUS KHHEMATHICCKHAX CXEM

VYrpyrue u IucCunaTuBHBIE JIEMEHTHI peccopHoro noasemmsanus TIIC.
PaccmarpuBaembie BOIPOCHL:
- pacueT ynpyrux u JUCCUIMaTuBHBIX CHJI DJICMCHTOB PECCOPHOI'O MOABCIINBAHMA.

Pa3pa60TI<a MEXaHO-MaTeMaTH4YeCKOM MOJIEIN OJJHOOCHOTO DKHUIIaXKa C ABYMs

CTCIICHAMBIN CBO60,Z[BI.

PaCCManHBaGMLIC BOIPOCHI:

- pa3pa60T1<a MEXaHO-MaTeMaTHIECKOM MOAECJIN OJHOOCHOI'O 3KHUIIaXKa C IBYyMs CTCIICHAMUA CBO60,Z[I)I;
- COCTaBJICHUC ypaBHCHI/Iﬁ BEPTHUKAJIBbHBIX KoJIeOaHui.

MexaHo-MaTeMaTHISCKas MOJECJIb MIIOCKOTI'0 ABYXOCHOI'0 OKHUIIAXKa
PaccmarpuBaembie BOIPOCHL:




/ TemaTuka MpakTHYECKUX 3aHATUI/KpAaTKOE CoJlepKaHHE
n/m

- pa3paboTKa MeXaHO-MaTeMaTHYeCKOH MOIENH IIOCKOTO BYXOCHOTO SKUIIAXa,;
- COCTaBIICHUE YPaBHEHHI BEPTHKAIbHBIX KOJICOAHHH.

6 HpOCTpaHCTBCHHa}I MEXaHO-MaTeMaTHUYCCKas MOJCIIb SKHUIIa>Ka

PaccmarpuBaembie BOIIPOCHL:

- pa3paboTKa MPOCTPaHCTBEHHOH MEXaHO-MaTeMaTHUECKON MOJIENH AKHUIAXKa JUIsl HCCIIEA0BaHUS
TOPHU30HTAIBHBIX KOJICOaHHIA;

- COCTaBJICHHE YPaBHEHHUI rOPH30HTAIBHBIX KOJICOaHUH.

7 |CioHBIE MEXAaHO-MAaTEMATUUECKUE MOJAEIIH

PaccmarprBaeMbie BOTIPOCHI:

- pa3pa60TKa CJIOXKHBIX MCXAaHO-MAaTCMATUYCCKUX Mo,ueneﬁ THC JJIA UCCJICA0BaHM s BbIHYKIACHHBIX
BCPTUKAJIBHBIX KOHCGaHHﬁ.

8 |Cioxuble MexaHo-MaTeMaTnyeckue Moaenu TIIC

PaccmarpuBaembie BOIIPOCHL:

- pa3pa60TI<a CJIOKHBIX MECXAaHO-MATEMATUYCCKUX MOI[CHeﬁ TIIC JJIA UCCJICAOBAHMS BbIHYKIACHHBIX
TOPHU30OHTAJIBHBIX KOJ'IG6aHPII>i

4.3. CamocrosiTenbHas paboTa 00ydarOIMuXCs.

Bua camocrosTenbHOM paboThI

1 |[ToaroroBka K 1abopaTopHBIM paboTam

2 |Pabota c TEKIMOHHBIM MaTePHAJIOM, C JIUTEPATYPOd, CAMOCTOSTEILHOE N3yUCHHE
pa3zenoB TeM.

[ToaroroBka k 3a4eTy/3K3aMeHy

Beinonnenue KypcoBoii paboThl.

IToaroToBKa K MPOMEXKYTOYHOM aTTECTALINH.

o O | W

[ToaroroBka Kk TEKyIeMy KOHTPOJIIO.

4.4. TTpumepHbIN TIEpeueHb TeM KYPCOBBIX pabOT
Br160op mapameTpoB pecCOpHOTO MOABEIIMBAHUS TTOJABHYKHOTO COCTaBay.

PaboTta npegycmaTpuBaeT BHIOIHEHUE CIIETYONIUX TAIOB:

4.4.1. Pa3zpaboTka KHHEMAaTUYECKON CXEMbI MOABUKHOTO COCTaBa 3aJaHHOTO
THUIIA ¥ 33JJaHHOI 0ceBOM (DOPMYJIBI 17151 BEPTUKAIBHBIX KOJIEOaHU.

4.4.2. CocTaBlIcHHE B COOTBETCTBUU C 3aJaHUEM YPABHEHHUI BEPTHUKAJIbHBIX
KOJIEOaHUH 3aJaHHON MOJIEIH.

4.4.3. OnpeneneHue HMCXOIHBIX IMAPAMETPOB PECCOPHOTO MOJBEIIMBAHMS
3aJJaHHOW MOJIEJIH.

4.4.4. OntuMu3anus napaMeTpoB PECCOPHOTO MOABEUIMBAHUS MOJABUKHOIO
COCTaBa.

4.4.5. PacyeTsl CiIy4aitHBIX BEPTUKAIBHBIX KOJICOAHMI MOIeIIEH MTOBUKHOTO
COCTaBa.




4.4.6. AMIUIMTYIHBIA (CHEKTpaabHbIN) aHaIU3 OOOOIIEHHBIX KOOPJWHAT,
OTHCHIBAIOUINX CBOOOIHBIE M BBIHYKIEHHBIE KOIEOaHUSI.

4.47. Awamu3 T1paduKOB AMIUIMTYAHBIX M  (PA30BBIX YACTOTHBIX
XapaKTEePUCTHK, a TAK)KE CIIEKTPAIbHBIX TUIOTHOCTEH BO3MYIIEHUN 1 0000IIEHHBIX
KOOPJIMHAT, OTHUCHIBAIOIINX BBIHYK/ICHHbBIEC BEPTUKAJIbHBIC CITydYaiiHbIe KOJICOAHMs
3aIaHHOTO THUIa TMOABUKHOTO COCTaBa C MCXOAHBIMU U ONTUMAJbHBIMU
napamMeTpaMu PECCOPHOTO MOIBEIIUBAHUSI.

4.4.8. Ananm3 rpadMKOB 3aBUCUMOCTEH OT CKOPOCTH JBIKCHHS BEJIMYWH
[MTIK moaBuKHOTO COCTaBa MpPH BEPTHKAIBbHBIX KOJEOAHUSAX M OMpEeIICHUE
MaKCHUMAaJIbHO JOIYCTUMOU CKOPOCTH JIBHYKEHUSI.

4.4.9. BeIBOOEL.

4.4.10. CnucoK UCIIONIBb3YEMOW JTUTEPATYPHI.

BapuanTsl 3a1anuii

1)

1. Buna xonebaHuii: TOpu30HTaIbHBIC

2. Tun NoJABUAKHOIO COCTaBa: AIEKTPOBO3
3. OceBas ¢popmymna: 30 — 30

4. Kimacc tarosoro npusoaa: 11

5. KoHcTpyKiimoHHast CKOpocTh: 175 km/g
2)

1. Bun konebaHuii: BepTUKaJIbHbIE

2. Tun noJaBUAKHOTO COCTaBa: IEKTPOIOE3]]
3. OceBas popmyna: 20 — 20

4. Knacc tarosoro npusoaa: I

5. KoHCTpyKIIMOHHAs CKOPOCTh: 125 km/4
3)

1. Bug xonebanuii: ropu30oHTaIbLHbIE

2. Tun noABMKHOTO COCTaBa: 3JIEKTPOBO3
3. OceBas popmyna: 20 — 20

4. Knacc tarosoro npusoaa: Il

5. KoncTpykimonHast ckopocth: 140 km/g
4)



1. Bua xosiebaHuii: BepTUKATIbHBIE

2. Tun noJABMKHOIO COCTaBa: BArOH METPO
3. OceBas ¢popmymna: 20 — 20

4. Knacc tsarosoro npusoaa: Il

5. KoHcTpyKimoHHast CKOPOCTh: 95 kM/4
5)

1. Bun xonebanuii: ropu30HTaIbLHbIE

2. Tun NoJABMKHOIO COCTaBa: AIEKTPOBO3
3. OceBas popmymna: 30 — 30

4. Kitacc tarooro npuoja: |

5. KoHCcTpyKIIMOHHAsI CKOPOCTh: 80 KM/4
6)

1. Bun konebaHuii: BEpTUKaJIbHbIE

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

4. Knacc tarosoro npusoaa: 1

5. KoHCTpyKIIMOHHAs CKOPOCTh: 125 km/4
7)

1. Bun konebaHuii: BepTUKaJIbHbIE

2. Tun NoABMKHOTO COCTaBa: BArOH METPO
3. OceBas popmyna: 20 — 20

4. Knacc tarosoro npusoaa: Il

5. KoHCTpyKIIMOHHAs CKOPOCTh: 125 km/4
8)

1. Bun xone6anuii: BEpTUKATHHBIC

2. Tun noaABMXHOIO COCTaBa: AIEKTPOBO3
3. OceBas ¢opmymna: 20 — 20 — 20

4. Kiacc tarosoro npupoaa: Il

5. KoHcTpyKiimoHHast CKOpOCTh: 235 km/4
9)

1. Bunx xonebanuii: TOpU30HTAIbHBIC



2. Tun NoABM>KHOTO COCTaBa: AJIEKTPOIOE3]T
3. OceBas ¢popmymna: 20 — 20

4. Kitacc tarosoro npupoja: Il

5. KoHcTpykimonHast ckopocth: 180 km/4a
10)

1. Bun xonebanuii: BepTUKaIbHBIC

2. Tvn noABMKHOTO COCTaBa: 3JIEKTPOBO3

3. OceBas ¢popmymna: 20 — 20

4. Knacc tarosoro npuoja: 11

5. KoHCTpyKIIMOHHAs CKOPOCTh: 165 km/4

5. llepeueHp wu3AaHWN, KOTOPBIE PEKOMEHIYETCS

OCBOCHHUU JUCHUIUIUHBI (MOIYJIA).

HCIIOJIB30BATh IIpU

11\/?1 bubnuorpaduueckoe onucanue Mecto nocryna

1 Mexaaudeckas 9acTh TATOBOTO MOJABHKHOTO cocTana M.B. HTD (yu.3); HTD (yu.6);
Buprokos; A.H. Capocekun; I'.I1. Bypuak; ITox pex. U.B. HTB ($6.)
buprokoBa OgHoToMHOE M3nanue Tpancnopt , 1992

2 Meroauueckue ykazaHus Uil BBIIOJIHEHUS KypCOBOTO HTB (yu.3); HTB (¢0.);
IpOEKTa U KypcoBOM paboThI 10 AucuIuiMHe "JluHaMuka HTB (13.2)
anektponoasuxkHoro cocrasa" C.JI. Kpymes, A.H.
CaBocwkuH, E.B. Cepnodunues; MUUT. Kag.
"OnexTpuueckas Tara" Ognoromuoe uznanne MUNUT , 2004

3 Koncnekr neknuii mo auct. "JIunamuka snekrponoasuxaoro | HTB (yu4.3); HTB (§6.);
cocrapa" (I'masa 3. Ciyuaiinsle kone6anus) A.H. Capocskun, | HTb (43.2)
JI.B. Bunnuk, A.U. [Tonskos, E.B. Cepnobunnes; Pen. A.H.
CaBocbkun; MUUT. Kag. "Onexrpudeckas Tsra'
Opnuoromuoe m3ganue MUUT , 2002

1 [TpouHOCTH M 6€30TKAa3HOCTH MOABMKHOTO cocTaBa xeie3ubx | HTB (yu.6); HTB (§06.)

nopor A.H. CaBocekun, I'.I1. Bypuak, A.Il. MaTBeeBuueB u
ap.; [lox o6mr. pen. A.H. CaBocbkuna OHOTOMHOE M3/IaHKE

Mammnoctpoenue , 1990

6. IlepeueHb COBpEMEHHBIX MPOQPECCHOHATIBHBIX

0a3 [Ja”HHBIX "

MH(OPMAIMOHHBIX CHPABOYHBIX CUCTEM, KOTOPbIE MOTYT HCIOJb30BATHCS MPH

OCBOCHMH JTUCUUILTUHBI (MOAYJIs).
http://library.miit.ru/ — nayuno-texanueckas oubaroreka PYT (MUUT).
http://wwwe.elibrary.ru/ — Uadopmarmonnsiii moptan Haydnas siaekTpoHHas

oubmorexa.



http://window.edu.ru — eguHast KoJuleKHs IUGPOBBIX 00Pa30BATEIbLHBIX
pecypcoB

http://rzd.ru/ — caiitt OAO «PX]».

[Touckosbie cuctemsr: Yandex, Rambler, Google, Mail

7. IlepeuyeHb JHUIIEH3UOHHOTO W  CBOOOJHO  PACIPOCTPAHIEMOTO
MPOrpaMMHOT0 OOECIICYeHHUsI, B TOM YHCJIE OTEUECTBEHHOI'O IPOU3BOJICTBA,
HEO0OXOIMMOT0 JIJI OCBOCHMS TUCITUTIIIUHBI (MOTYJIs).

CucrteMa aBTOMAaTU3UPOBAHHOTO MpoekTupoBanusa Kommnac.
CneunanusupoBanHas nporpamma MathCAD
Cnenmanu3upoBanHas nporpamma MATLAB

8. OmnucaHue MarepuaJIbHO-TEXHUYECKOW 0a3bl, HEOOXOAUMOM it
OCYILIECTBJICHUSI 00pa30BaTEILHOIO Mpoliecca Mo TUCIUILUIMHE (MOIYJIIO).

Jl71st mpoBe/ieHUsl TIEKIIMOHHBIX 3aHATUN HE0OXoaAuMa CrelHaIn3upOBaHHAS
JIEKIIMOHHAS ayAUTOPUS C MyJIbTUME/INA arllapaTypoil 1 UHTEPAKTUBHOM JIOCKOM.
Ji1st mpoBeieHust J1abOpaTOPHBIX 3aHATUN HEOOXOIMM KOMITbIOTEPHBIN KIIAaCcC

CO CIEUUATU3UPOBAHHBIM MPOTPAMMHBIM OOECIIEYEHUEM M MOAKIIOYEHUEM K
cetssMm INTERNET

9. ®opmMa MPOMEKyTOUHOH aTTECTAITHH:

KypcoBas pabota B 6 cemectpe.
DK3aMeH B 6 cemecTpe.

10. OueHouHbIE MaTEPHUAIIBI.

OueHoYHbIE MaTepUalibl, TPUMEHSIEMBIE TIPU MPOBEICHUH MTPOMEKYTOUYHON
aTTeCTallui, pa3padaThIBAlOTCA B COOTBETCTBUHU C JIOKAJIbHBIM HOPMATHBHBIM
aktom PYT (MUUT).
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JIOLICHT, IOIEHT, K.H. Kadeapbl
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