MHHHUCTEPCTBO TPAHCIIOPTA POCCUHUCKOM ®EJEPAIINA

OEJIEPAJIBHOE I'OCYJAPCTBEHHOE ABTOHOMHOE OBPA30BATEJIBHOE
YUYPEXJIEHUE BbICIHIEI'O OBPA3OBAHUSA

«POCCUMNCKHNI YHUBEPCUTET TPAHCIIOPTA»
(PYT (MUHUT)

/

\_

\

Paboyast mporpamma JUCLUIIIMHBI (MOAYJIS),

KaK KOMIIOHEHT 00pa30BaTeIbHON IIPOrpaMMbl
BBICILIETO 00PAa30BaHMs - IPOrpaMMa CIeLHaIUTETa
110 CNIENMAIbHOCTH
23.05.03 IToaBmkHOM cOCTaB KeIe3HbIX A0pPOT,
yTBepKJIEHHOI nepsbIM npopekropoM PI'AOY BO
PYT (MUUT) Tumonunsm B.C.

J

PABOYASA TIPOIT'PAMMA JUCHUIIVIMHBI (MOAYJIA)

OCHOBBI MEXaHUKH TATOBOI0 MOABHKHOI0 COCTABA

CnenuanbHOCTB: 23.05.03 [TogBrKHOM COCTaB JKEJIE3HBIX JOPOT
Criennanuzanus: TexHonoruss  OpPOMU3BOACTBA M PEMOHTA
IIOJIBMDKHOTO COCTaBa
®dopma o0ydeHUs: OuyHo-3a04Hast
N

PaGouast mporpaMMa AUCHUILTHHBI (MOYJIS) B BHIE
3JIEKTPOHHOT0 JOKYMEHTA BBITPYKEHA U3 €UHON
KOPIIOPaTUBHON MH(OPMALIMOHHOM CHCTEMBI YIIPaBICHUS
YHHUBEPCUTETOM U COOTBETCTBYET OPUIMHAITY

J

IIpocras 3nekTpoHHas noanuck, BeiganHas ®IAOY BO PYT
(MHUT)
ID nojnucu: 5214
[Mommucan: 3aBexyromuii kadenpoii ITynosukos Oner
EBrenbeBnu

Jata: 01.09.2026




1. O6mue cBeaeHNs O JUCHUIUIUHE (MOJIYIIE).

Hensamu ocBoeHUs yuyeOHOW MUCHUIUIMHBI «OCHOBBI MEXAHUKH TATOBOTO
MOJABMYKHOT'O COCTaBay SIBJISIOTCS:

— W3y4YCHHWE W TIOHMMAaHHUE CTYACHTAaMH TPEOOBAaHUM, IPEABABIICMBIX K
JTUHAMHUKE U IPOYHOCTH MOJABUKHOTO cocTaBa (I1.C.), KOTOPbIE ABJISIIOTCSI OCHOBOM
€ro MPOEKTUPOBAHUS U IKCILTyaTallUH;

— U3y4YCHUE TUHAMUYECKUX SIBJICHU, BOZBHUKAIOIINX B PETbCOBOM Iy TH U 1.C.
MIPU €ro JBUXEHUU IO PEIbCOBOMY IyTH, a TAKXKE SIBJICHUM, BO3HUKAIOIIUE TPU
B3aMMO/ICHCTBUH TTOJABMYKHOI'O COCTaBa C OKPY KAIOIIEH Cpeoi;

— M3yYCeHHUE TWHAMUYECKHMX SBJICHUM ISl TIPAaBWJIBHOTO BBIOOpA CXEMBI U
rmapaMeTpoB 00OpYJOBaHHS IIOJBM)KHOTO COCTaBa W, B YaCTHOCTH, €ro
BHOPO3AIUTHBIX YCTPOMCTB (PECCOPHOE IIOJBEIIMBAHUE, TOPHU30HTAIBHBIC,
MPOJIOJbHBIC U MONIEPEYHBIC CBSI3U KOJECHBIX Map C PaMOMl TENEKKHU U TEJIECKKHU C
Ky30BOM, TOJBEIIMBAHUE TATOBOTO JBUTaTelis, TATOBOI'O PEIyKTOpa U T. II.), a
TaKkKe NIl CHUKEHUS JUHAMHYECKUX CHJI, ICHMCTBYIOIIMX HA HECYIIUE AJIEMEHTHI
MEXaHUYECKOM YacTH M Ha KEJIC3HOJOPOKHBIM MyTh, HAa DJIEKTPUUECKOE H
ITHEBMATHYECKOEe O0OpYJIOBaHHME IOJIBMDKHOTO COCTaBa M HAXOASAIIUXCS B HEM
JIIOJICH;

— OCBOUTH KaK pacyeTHbIC METO/Ibl, TAK M1 COBPEMEHHBIE METO/IbI ITPOBEICHUS
JTUHAMUYECKUX U MTPOUYHOCTHBIX UCTIBITAHUU.

3agayamMu OCBOCHUSI y4eOHOU MUCHUIUIUHBI «OCHOBBI MEXaHUKHU TATOBOTO
MTOJIBMYKHOT'O COCTaBay SIBJISIOTCS:

— OCBOGHHME 3HAaHMM O MeNIX HU3YYEHUs JTUHAMUYECKUX SIBJICHUH,
BBI3bIBAEMBIX HEPOBHOCTSIMH, BCET1a UMEIOIIMMUCS Ha 5KEJIE€3HOI0POKHOM MyTH U
O0aHJakaX KOJICCHBIX Map M MPOSBISIOMIMMHU Ce0sl MPH JABWKCHUHU TOJBHAKHOTO
cocTaBa IO TyTH, TMOHUMAHHUS, YTO JAWHAMHUYECKUE SBIICHUS HE SBISIOTCS
HEOOXOJMMBIMU JISl BBIMIOJIHEHHUS OCHOBHOM (DYHKIIMM TOABUIKHOIO COCTaBa:
oOecriedueHus epeBO30YHOr0 MPoIecca;

— ocBOeHHUE (OpM MPOSBICHUS TUHAMUYCCKUX SBICHUN B DKCILTyaTallluu, UX
HETaTUBHOTO BJIUSHMS HA MPOYHOCTh U (PYHKIIMOHMPOBAHHE MEXAHWYECKOW H
AJIEKTPUYECKOM YacTH I1.C., METOJOB HCCJICJAOBAHUS U CPEJICTB OTPAHUUYCHUS
JMHAMUYECKUX SIBJICHUHN B AKCILTyaTalllH;

— OCBOGHHME CTYJICHTAaMH METOJIOB HUCCIEIOBaHMUS CBOOOJHBIX U
BBIHYKJICHHBIX TOPU3OHTAJIBHBIX U BEPTUKAIBHBIX KOJIEOAHUM CIIOKHBIX MOJIEeH
I1C;

— OCBOEHHUE CTYJICHTAMH B 3aBUCUMOCTH OT HAJIUYHS 3JIEMEHTOB PECCOPHOTO
MOABCIIMBAHUS W MOJIEIU KEJIC3HOJOPOKHOIO IMYTU C JIMHCHHBIMH WM



HEJTMHEUHBIMU XapAaKTEPUCTUKAMU BBIOpATh U3 M3YUYEHHBIX UMU HEOOXOAUMBII
METOJ] UCCJIEAOBAHUS CBOOOIHBIX U BBIHYKJICHHBIX KOJICOAHUIA;

— OCBOCHHE CTYJCHTAMH METOJOB UCCIIECIOBAHUS MPOYHOCTH U HAJICKHOCTHU
Hecymux KoHcTpykumii 11C;

— OCBOCHHE HABBIKOB CaMOCTOSITENIBHOW pabOThl C HAYYHO-TEXHUYECKOM
auTepaTypou no auHamuke u npounoctu [1C.

2. [InanupyemMsble pe3ybTaThl 00yUYeHUS 10 AUCITUIUIMHE (MOIYJIIO).

Ilepeuenr ¢GopMUpyeMBIX pPE3yJbTaTOB OCBOCHHUS 0Opa30BaTEIbHOMN
nporpamMmbl (KOMIIETEHLIUI) B pe3ysbTaTe 00yUeHus M0 AUCHMIUIMHE (MOIYIIO):

IK-1 - CrocobeH k aHanu3zy U pa3pabOTKE TEXHOJOTHMYECKUX IPOILIECCOB
MPOU3BOCTBA M PEMOHTA TIOJIBFIKHOTO COCTaBa.

OOGy4eHwue 1Mo TUCHUIUIMHE (MOIYJII0) PEANoJaraeT, YTo 10 €ro pe3yJibTaTtamMm
oOyuarormuiicst Oyier:

3HaTh:

METOAbl OIEHKHM HArpyXEHHOCTH DJJIEMEHTOB TOJBUXHOTO COCTaBa,
OCHOBHBIE JIMHAMUYECKHE XapPaKTCPUCTUKU CHUCTEMbI «IOJABUXKHON COCTaB —
MyTh», METOABl HCCIECNOBaHUS KOJEOAaHUM U  YCTOMYHUBOCTH JIBHIKEHUSI
MOJABM)KHOTO COCTaBa, OCHOBHBIC NPHUHIUIIBI pacyeTa MPOYHOCTH DJIEMEHTOB
MOJIBUYKHOT'O COCTaBA, pACYETHBIC CXEMbl OCHOBHBIX JI€TaJICH U Y3J10B OABUKHOTO
COCTaBa, METOJIbl KX MAaTEMATUYECKOTO MOJICTTUPOBAHUS

Ymerh:

UCIIOJIb30BaTh MH(OPMAIUI0O O HOBBIX M TIEPCIEKTHUBHBIX KOHCTPYKIIHSIX
TATOBOTO MOJIBMXKHOTO COCTaBa, BHIOMPATh U3 U3YUYEHHBIX METOJ0B HEOOXOAUMBIH
METOJI HCCJICJOBaHUS XapaKTEPUCTHK TOJBMIKHOTO COCTaBa, WCCIIEIOBAThH
JTMHAMUKY 3JIEMEHTOB IMOJIBUJKHOTO COCTaBa M OIICHUBATh TUHAMUYECKUE KaueCTBa
1 0€30I1aCHOCTb MOABMKHOI'O COCTaBa

Baaners:

HaBbIKAMU TPUMEHEHUS THUIOBBIX PACUETHBIX METOJAOB O0OOCHOBaHUS
MapaMeTPOB TATOBOrO IMOJBUXHOIO COCTaBa, METOJAMH OLICHKM AWHAMUYECKUX
CUJI B DJIEMEHTAaxX IMOJBUXHOIO COCTaBa, METOJAMHU OLICHKM HAMNPSKEHHOTO U
ne(OPMUPOBAHHOTO COCTOSIHUSI DJIEMEHTOB IMOJBUXKHOIO COCTaBa, METOJaMU
MOJICTUPOBAHUA TUHAMUKHA U TPOUHOCTHU

3. O0beM TUCHUIUTMHBI (MOJTYJIS).

3.1. O6miast TPy I0EMKOCTb AUCIMILTUHBI (MO JIs).



OO6masi TPyIOEMKOCTh AUCHUILIMHBI (MOayJsi) cocTaBisier 8 3.e. (288
akaJeMHUYECKHUX Jaca(oB).

3.2. OObem pgucuuIiiHBI (MOayns) B ¢GopMe KOHTAKTHOM pabOThI
oOyvaromuxcst C  IeJarorMuecKuMu  paboTHUKaMu ®  (WIM)  JIMIIAMH,
MPUBJICKAEMBIMU K peaan3aiud 00pa3oBaTEIbHON MPOTPAMMBbI HA MHBIX yCIIOBHUSX,
IIPH TTPOBEJICHUH YICOHBIX 3aHATHI:

KommgectBo gyacos

Tun yueOHbIX 3aHATHH
Bcero | Cemectp Ne®

KonrakTHas paboTa rmpy npoBeieHUN Y4eOHBIX 3aHSATHH (BCET0): 32 32
B toM uncie:

3aHATHSA JIEKIIUOHHOTO THIIA 16 16
3aHsATHS CEMUHAPCKOTO THIIA 16 16

3.3. O0beM IUCIUIIIUHBI (MOIyJNs) B (opmMe caMOCTOSITENIbHONW paboThI
oOydJarommxcs, a Takke B (opMe KOHTAKTHOH pabOThl OO0ydaroImMXcs ¢
MearornaecKuMu pabOTHUKAMHU | (WJTH) JTUIIAMU, TIPUBJICKAEMBIMH K PeaTA3aIiu
oOpa3oBaTeabHON TPOrpaMMbl HAa HWHBIX YCIOBHUSAX, TP  IPOBEIACHHUH
MIPOMEKYTOUYHOH aTTECTAIIMK COCTaBIIsAeT 256 akaJeMUYecKux Jaca (0B).

3.4. Ilpu 0Oy4eHuH 110 UHAUBHUIYAIbHOMY Y4eOHOMY IIJIaHy, B TOM YHCJIE TPU
YCKOPEHHOM 00Yy4YeHUH, 00BEM AUCIUIUIMHBI (MOJIYJIsI) MOXKET OBITh pean30BaH
MOJTHOCTBHIO B (hOpME CaMOCTOATEIBHON paboThl 00yJarOIIMXCs, a TaKkKe B popme
KOHTaKTHOM pabOThl 00ydaroIUXCs ¢ NeAarortdecKuMu pabOTHUKAMH U (WJIH)
JUIIAMH, TPUBIEKaEMbIMH K peaau3aliu 00pa3oBaTeIbHON MPOTpaMMbl HA UHBIX
YCIIOBUSIX, TIPH MPOBEICHUHN TIPOMEKYTOUHON aTTECTAIIHH.

4. ConeprkaHue TUCIHUTIIAHBI (MOTYJIsA).

4.1. 3aHATHA TEKOIUOHHOT'O THUIIA.

TemaTrka JIEKITMOHHBIX 3aHATHH / KPAaTKOE COJEPIKaHHE

1 |Bunsl koneOaHuil 1 BO3MYIIEHHIA.
CB00OO/HBIE U BBIHYKACHHBIE KOJieOaHus1; BO3MYIICHHS, BHI3bIBAIOIIUE KOJIeOaHMs 3.11.C.

2 |OcobeHHOCTH YpaBHEHUI OOKOBBIX KOJICOAHUH.

Kunemarndeckoe onmcanne mpouecca KadeHus: KOJIECHOH mapsl 0e3 MpoCKab3bIBaHUS: BBIBO/I ypaBHEHUH
M3BWJIMCTOTO IBIKEHUE KOJIECHOM Maphl, COOCTBEHHAs YACTOTa U MEepHo]I KoeOaHui, cCOOCTBEHHAS
IIPOCTPAaHCTBEHHAA 9aCTOTa, 3aKOH KOJIEOAHUH OTHOCA ¥ BUJITHHUS KOJIECHOM TIapsl, JJIMHA BOJTHBI OTHOCA U

BUJIAHUA.




TemaTrKa JICKIIMOHHBIX 3aHATHH / KpaTKOE COJIepIKaHue

Kauenue kosiecHOM mapsbl ¢ MPOCKaIb3bIBAHUEM KOJIEC TIO pEJIbCaMm.
CKOpOCTH MTPOCKAIB3BIBaHUA KOJIEC TI0 penbeaM; Teopus @.Kaprepa; OTHOCHTENBHBIE IPOIOIBHEIC U
onepeYHbIC CKOPOCTHU NPOCKAJIb3bIBAHNA (KpI/IHLI); CIIMH.

I[I/IHaMI/ILIeCKOC OIMMCAHUC TTPOLIECCa KAYCHUA KOJISCHOH Mapnl.

Pacuer HOpMaNBbHBIX PEAaKLUM TEIEKKH; pacueT HOPMaJbHbIX PEAKLUN PEIbCOB; IOIIEPEUHBIE U
IIPOJIOJIbHBIE PEAKLIUH PEIbCOB; ONPEIEICHUE IPABUTALMOHHOM KECTKOCTH U IPaBUTALIMOHHOMN CHUJIBI,
onpesieleHNne TPAaBUTALIMOHHOTO MOMEHTA M YTIIOBOW I'PaBUTALlMOHHOMN KECTKOCTH; YPABHEHHUS,
OIHCHIBAIOIIUE U3BHIIMCTOE ABIKEHHE KOJIECHOM Maphl C y4E€TOM ACHCTBYIOLIMX HA HEE CHUIL

Cwiibl Kpuna.

BoO3HUKHOBEHHE KOHTAKTHBIX HANPSKEHHH B KOJIeCe M IIATHO KOHTAKTa; yCJIoBUe Mu3eca; onpeieicHue
CHJI KpHIIa MCXO/s U3 peleHus] KOHTakTHOH 3axaun @. Kaprepom; pacuer MakcuMaibHOTO U
MHUHAMAJILHOTO 3HaueHHH KoddduIrenTa Kpumna; Teopusi B3anMoAencTBus Koneca u penbca J[x. Kankepa;
ornpeneneHne Ko3(QHUIIMEHTOB MPOI0IBHOTO U MONEPEYHOro KpHa, KoadGUIMeHTa CIIuHa |

K03 huIMEeHT Kpuna, XapaKTepH3YIOILEro B3aUMHOE BIMSHUE CITHHA U IIOIIEPEYHOT0 KPHIIa; pacyer

3 PEeKTUBHOI KOHYCHOCTH NPOQMIIsL OaHIaKa KPUBOJIMHEHHOT'O OYEePTaHHUs; pacyeT KodppHIueHTa
YBEIMYEHUS CKOPOCTH HOIEPEYHOTO CKOJILKEHHUS TOUKU KOHTAKTa 3a c4eT OOKOBOI KauKU KOJIECHOMH
napbl; KOPPEKTUPOBKA CYMMapHOM CHIIbI Kpura 1o HenuHeHou Teopun K.JI. J[oHcoHa; cyMMapHbIi
KPHII; 3aBUCUMOCTH KO3 (QUINEHTA CLEIUIEHHS 0T CYMMapHOW OTHOCHTENILHONH CKOPOCTH
MPOCKaNIb3bIBAHMS KOJIECa.

YPaBHCHI/IH N3BUJINCTOI'O ABUXKCHUS KOJIECHOH Iapsl 1 IIPOBEPKaA YCTOP'I‘IHBOCTH.
JuddepennmanbHble ypaBHSHHUS U3BUIMCTOTO JABIKCHUS KOJIECHOU Maphl C MCEBAOCKOIBKEHUCM
(KpUIIOM) ¥ CpaBHEHHE UX C CHCTEMOMN YPaBHEHHIA, ONTMCHIBAIOIIMX CBOOOHBIC BEPTUKAIBHBIC KOJICOAHUS
JIBYyXMAacCOBOM CHCTEMBbI; HEYCTOMUMBOE U3BUIIUCTOE IBUKEHUE OJIMHOYHOM KOJIECHOW Maphl; KpUTHYECKas
CKOPOCTb ABW)KCHUS; COOTHOILIEHUE KPUTHUECKON ¥ KOHCTPYKIIMOHHON CKOPOCTEMN IBUYKEHUSL.

Oco0enHocTr OOKOBBIX KOJIEOAHMI JIOKOMOTHBOB.

Haberanwne rpeOHs Oanmaxa Ha peslbCc; y4eT HEPOBHOCTH IYTH B IUTAHE; YUET HOMEPEYHBIX PEeaKIIuu
6yKCOBI>IX CBSBCI\/‘I 1 MOMCHTA OT NPOAOJIbHBIX pGaKHHﬁ; OIPCACIICHNUC 60KOBOI>'I CHJIbI C YYETOM
BO3MOXHOT'O Ha6el"aHI/IH FpC6H$I 6aHna>Ka Ha pCJIbC; OMPEACIICHUC MOMCHTA aKTUBHBIX CHUJI, BBI3BIBAOIINX
BUJISTHUC TCJICIKKHU; YUCT OMMPOKHUABIBAONICTO MOMCHTA B YPABHCHUU 60KOBOI71 Ka4KM Ky30Bad,; OIPCACIICHNUC
KECTKOCTH IPYKUH PCCCOPHOTO MOJABCIINBAHUA C YUCTOM 3amaca OT OITPOKUAbIBAHUSA Ky30Ba.

Br160op Mozaenu nmyTu.

AOCOJIOTHO )KECTKHH MyTh; OE3bIHEPIIMOHHBIA HEPABHOYIIPYTHI yTh; AUCKPETHBIH YIIPYro-BsA3KUil MyTh;
KOHTUHYyaJIbHasl MOJIEJIb ITyTH; YACTOTHAS XapaKTepUCTHKA Mporuda My TH MpU IeHCTBUH eTUHUYHON
rapMOHUYECKON CHJIBI; pacyeT BEIECTBEHHOW U MHUMOW COCTAaBJISIOLIMX YACTOTHOM XapaKTEpUCTUKU
nporuda myTH; QyHKINS CIEKTPaTbHON INIOTHOCTH BO3MYIIECHHUSL.

CrnyJaiiHple KojaeOaHus.

IlocTanoBka 3aJa4yu, IOHATHEC O CHy‘IaﬁHOM MMpOHECCC 1 €ro XapaKTCPUCTUKAX; pCain3alua cnyqaﬁﬂoro
mnmponecca; MaTEMaTHICCKOC OXKUAAHUC, TUCTICPCHS; aBTOKOPPCIIAIIMOHHAA U B3aUMHAas KOPPEIAIUOHHBIC
(GYHKUMH ¥ MX HOPMHUPOBAHHE; MIOHATHE O CTAI[HIOHAPHOM IPOLIECCE; IPrOANYECKUI CTAIOHAPHBIN
poriecc.

10

CBoiicTBa KOPPETSAIMOHHBIX ()YHKITHA.
TumnoBsie Tpad WKy U BBIPAKEHHSI aBTOKOPPEIIIIUOHHON ¥ B3aNMHOM KOPPENSIIMOHHON QYHKIIUH,
KOppeIsuoHHast (pyHKIMS TapMOHNYECKOT0 CUTHAIA CO CITydaitHOH (a3oii.

11

CHCKTpaJ'ILHaH IINIOTHOCTB CJ'Iy‘lB.fIHBIX mponeccoB.

OrnpeeneHue CreKTpaibHON MIIOTHOCTHU CITy4alHBIX TPOIECCOB; CBOMCTBA CIEKTPATbHOM MIIOTHOCTH;
OJIHOCTOPOHHSISL M JIBYCTOPOHHSIS CIIEKTPAIbHBIC IIIOTHOCTH; «OCIbIi ITyM»; TpahUKH KOPPEIIAIIUOHHBIX
(GYHKIHN ¥ CIICKTPAIBbHBIX TUIOTHOCTEH, TOCTPOCHHBIC NIPU PA3JIHYHBIX 3HAYCHUSAX CTCTIICHU 3aTYXaHUS.

12

B3anmHas cnekrpanbHas I0THOCTb.
OmnpeneneHre B3anMHON CIIEKTPaIbHOHN IIOTHOCTH; BellecTBeHHas (cuH(a3Hast), MHUMas (KBagpaTypHas),
aMIUTUTYIHAs U (a3oBasi COCTABIIAIONIAsl B3AUMHON CHEKTPAIBHON IIOTHOCTH; (DYHKIUS KOTEPEHTHOCTH;




n/n

TemaTrKa JICKIIMOHHBIX 3aHATHH / KpaTKOE COJIepIKaHue

MOMEHTHI ¥ XapaKTEPUCTUKH CIIEKTPATIbHON INIOTHOCTH; pacyeT 3(h(heKTUBHON YacTOTHI CITyqaiHOTO
mpouecca; pacyeT K03 GHUIHeHTa IIMPOKOIIOIOCHOCTH CIIy4aifHOTO MPOIIecca; ONpeAeTIeHNE IHPUHBI
(YHKIMH CTIEKTPAJIbHOH INIOTHOCTH.

13

[TonsaATHs 0 MakcUMyMax (MUHUMYMax) CIIy4ailHOro mporecca.
AOCOJIOTHBIH U JIOKaJIbHbIE MAKCUMYMBI (MUHUMYMBI); 3aKOHBI pacIIpeelIeHNs] a0COIIOTHBIX
MaKCHMYMOB; OIIpeJieJIeHHe CPEAHET0 3HaueHUs a0COMOTHOI0 MakcuMyMa 1o ¢opmye Kpamepa.

14

Omnpenenenve peakuy JUHEHHON JMHAMUYECKON CUCTEMBbI Ha Cily4ailHOe BO3MYILIEHUE.
3amaHre BeKTOpa BO3MYIIECHHUI; ONIpe IeIeHHe KOMIUIEKCHOTO CITyJaifHOTO CIIEKTPa BBIXOJHBIX MIPOIIECCOB;
YCTAHOBWJICHUEC CBA3U MCKAY CHCKTPAJIbHBIMU INIOTHOCTAMU BXOZA U BbIXOJ4; PCIICHUEC 3a/1a1U
HUACHTU(DHUKAINN JHHAMIYECKON CHCTEMBI.

15

IlokazaTenu kauecTBa MEXaHUUECKOM 4acTH 3.11.C.
[Tonsrue o Ka4Ye€CTBEC, MOKA3aTCJIM Ka4€CTBA; Pa3ACJICHUC MoKa3aTejel kayecTBa Ha 11 OCHOBHBIX TpyI;
06H_II/IC I MEXaHWYECKOM YaCcTH U JIOKOMOTHBA B 11€JIOM MOKa3aTeIn KauyecTBa.

16

Crnenuduueckue Ui MEXaHUUECKOM YacTH MOKa3aTeNId Ka4eCcTBa.
[Moxazarenn quaamudecknx kadects (I1JIK): mokazarenn BHOPO3AMMTEI TATOBOTO MOABIKHOTO COCTABa,
MoKa3aTeard 0€30IaCHOCTH IBMIKEHMS; INIABHOCTD XO/a.

17

Crioco0bI BEIOOpA CXEM U MapaMeTPOB PECCOPHOTO MOABEIINBAHUS PEIbCOBBIX

DKHITaXKEN.

BJ'II/ISIHI/Ie napaMeTpoOB pECCOPHOIO MOABCIIMBAHNA HAa TOKA3aTCJIN Ka4CCTBA; MHOT'OKpUTEpHAJIbHAA
ONTUMMU3ALMA TApaMETPOB PCCCOPHOIro MOJABCIINBAHUSA,; PACUYET ueneBoﬁ (byHKHI/II/I B BUJIC (l)yHKHI/II/I
CYMMAapHBIX JOIIyCTUMBIX ITOTEPb, ONUCHIBAIOIIAs YCIOBUSA KOMIIPOMHUCCA.

18

OHTI/IMI/I3aIII/I$I napamMeTpoOB PECCOPHOro NOABCHIMBAHHUA IO MUHUMYMY HHTCHCHUBHOCTHU

BBIOPOCOB TTOKa3aTeliel KauecTBa 3a JOIMYCTUMYIO 00J1acTh .
Pacuer neneBoit pyHKINHN B BUIE CyMMapHOIl HHTEHCHBHOCTH BEIOPOCOB CIYYaiHOTO TIpoIiecca 3a
JOIyCTUMYIO 00J1aCTh; IPUMEPHI PEILIEHN 3a/1a4 ONTHMHU3ALUU.

19

OcHOBEI pacucTa ,[[CTaJleﬁ MEXaHUYECKOH YaCTHh MMOABUIKHOTO COCTaBa HAa MPOYHOCTD.
Crioco0b1 OIpPCACICHUA HaHpH)KCHI/Iﬁ B 3JICMCHTaXx KOHCprKIII/Iﬁ IO 3a/IaHHBIM HArpy3kam.

20

PacueT cTaTnueckn HEONTPEAETUMBIX CUCTEM.
Crioco0bI OIIEeHKH TPOYHOCTH HECYITUX JeTaleil MOABUKHOTO COCTaBa.

21

XapaKTepUCTUKHU YCTAIOCTHOW MPOYHOCTH U CIIOCOOBI €€ MOBBITIICHUSI.
3amac ycTaJoCTHOW MPOYHOCTH U CIIOCOOBI €T0 OIEHKHU MPH ACTEPMUHUPOBAHHBIX PEKUMAX HArpy>KCHUSI.

22

dusnyeckre 0OCHOBEI nponecca paspymcHusa METaJIOB.
BeposTHOCTHBIH XapakTep UX MIPOYHOCTHBIX CBOMCTB.

23

PacueTsl Ha yCTaI0CTHYIO IPOYHOCTD MIPU CIIyYalHBIX PEKUMaX HATrPY>KEHHUS.
Jenenne Hecymux netasnei moaBmkHOro cocrasa Ha rpynnsl (I u II) B 3aBuCHMOCTH OT MOCIEACTBUI HX
OTKa3a.

24

XapakTepUCTUKU HKCIUTYaTA[MOHHOMN HArpyK€HHOCTH HECYIIMX JeTajeil MoABMKHOTO

COCTaBa U y4yeT UX IPU pacuerax yCTaJIOCTHON MPOYHOCTH.
COBpeMeHHBIe METOABI MPOBEACHUA NTUHAMHUYCCKUX U MTPOYHOCTHBIX HUCIIBITAaHHUH U armaparypa,
MpUMEHsEMas Ipu 3TOM.

25

Bunbl 0TKa30B HeCylUX JeTajaeH MOJIBUKHOIO COCTaBa.
[IporHo3upoBaHue HaIEKHOCTU HECYLIUX ACTAJEH.

26

Benuuunna npoOera 10 MOSBIEHUS yCTAIOCTHBIX TPEIIUH.
CHmxeHne ko3¢ (UIIeHTa 3armaca yCTalOCTHON IPOYHOCTH HIKE TOIYCTHMOM BEITHIUHEL.

4.2. 3a"sATUS CEMUHAPCKOTO THUIIA.

JlaGopatopHbie paOOThI




/ HanmenoBanwue 1abopaTopHBIX paboT / KpaTKoe CoJepKaHue
II/11

1 |HMccnenoBanue ropu3OHTAIBHBIX KOJCOAHUN M YCTOMYMBOCTH JABM)KCHUS OJTMHOYHOM
TCEJIC)KKHU ITOABHUXKHOI'O COCTaBa.

— aHAJIN3 KOHCTPYKIMHY HCCIIEyEMOT0 SKHIaXKa U OIpe/IeNICHHE €T0 MapaMeTpoB;

— pa3paboTka MeXaHO-MaTeMaTHYeCKO MOJIETN AMHAMUYECKON CUCTEMBI SKUIIaX-ITyTh U COCTABIICHHUE
YpaBHEHUH KojeOaHui;

— cocraBiieHHe MaTpullbl KodddunreHToB quddepeHInaNbHbIX YpaBHEHUIT;

— aHaAJIN3 TOJIyYCHHBIX PE3yJIbTaTOB PACUETOB; ONPECICHUE KPUTHUECKOH CKOPOCTH JIBUYKECHHSI.

2 |Pacuet pambI TEIEKKH HA TIPOYHOCTH MPH JICHCTBUN BEPTHKAIBHON CTATHYCCKOM
Harpy3KH.

— OIIPEACICHUEC OCHOBHBIX PA3MEPOB paMbl TCICIKKU,

— pacieT MaCChl Ky30Ba U TCJICIKKH,; COCTABJICHUC BECOBOI BE€AOMOCTH.

— pa3pa60TKa CXCEMbI HArpy>KCHHUA paMbl TCJICKKU U pacyCT ﬂeﬁCTByIOHIHﬁ Ha HEC BEPTUKAJIbHBIX CUJT;

— pacueT paMbl TCJICKKHU Ha IPOYHOCTb METOAOM CUJI TPpU HeﬁCTBHH BepTHKaJ’ILHOﬁ CTaTH‘-IeCKOﬁ
HarpysKy;

— aHaJInu3 CyMMapHI)IX 3HIOp 1/13r1/16a10u11/1x u prTS[H_II/IX MOMCHTOB, onpeﬂeHeHMe OITACHBIX CC‘IeHPIfI;

— pvaeT HOpMaHI)HI)IX, KaCaTCJIbHbIX U DKBUBAJICHTHBIX HaHpH)KeHHfI B OITACHBIX CCUCHMUAX, CpaBHCHI/IC C

JOITyCKa€MBIMHU 3HAYCHUAMMU.

4.3. CamocrosiTenbHas padoTa 00y4daroImnXCs.

Bun camocrosTensHO#M paboThI

1 |BwimonHeHne KypcoBoil paboThI

[ToaroroBka k J1abopaTopHBIM paboTam

3 Pa6oTa ¢ JICKOHUOHHBIM MaTCpualioM, C HHTepaTypOﬁ, CaMOCTOATCIIbHOC NU3YUCHHUC
pa3aciioB TEM.

BrinonHenune KkypcoBoid paOoTBhI.

[ToaroroBka k IPOMEKYTOUYHOHN aTTECTALUH.

HO)IFOTOBKa K TCKYILIEMY KOHTPOJIIO.

4.4. [IpuMepHbI NepeyeHb TEM KypPCOBBIX padoT
Bri0op napameTpoB pecCOpHOT0 MOJIBEIIMBAHUSI TIOJIBUAKHOTO COCTABAY.

PaGoTta npeaycmaTpuBaeT BHINOIHEHUE CIECTYIONTUX STAIOB:

4.4.1. Pa3zpaboTka KWUHEMATUYECKOW CXEMbI MOJIBHXKHOTO COCTaBa 3aJaHHOTO
THUIIA U 33JJaHHOI 0ceBOU (DOPMYJIbI 1711 BEPTUKAIBHBIX KOJIeOaHUM.

4.4.2. CocTaBiieHHE B COOTBETCTBUM C 3a/IaHUEM YPaBHEHUW BEPTUKAIbHBIX
KoJIeOaHM 3aJaHHON MOJIEIH.

4.4.3. OmnpenelieHHE HCXOOHBIX IMApaMETPOB PECCOPHOrO MOJIBEIIMBAHUS
3aJaHHOW MOJIEJIH.

4.4.4. OnTuMu3anysa NapaMeTpoB PECCOPHOTO MOABEUIMBAHUS MTOABHKHOTO
COCTaBa.




4.4.5. PacueTsl cmyyaliHBIX BEPTHUKAIBHBIX KOJI€OaHUI MOIeJIeH IO IBUKHOTO
COCTaBa.

4.4.6. AMIIMTYIHBIN (CHEKTpalbHBIA) aHalu3 OOOOILIEHHBIX KOOpPIWHAT,
OIKCHIBAIOIINX CBOOOAHBIE U BBIHYKJICHHBIEC KOJIEOaHUSI.

4.47. Ananu3 rpaduKOB aMIUIMTYAHBIX H  (PAa30BBIX YACTOTHBIX
XapaKTEePHUCTHUK, a TAK)KE CIIEKTPAIbHBIX TUIOTHOCTEH BO3ZMYIIICHUN 1 0000IIIEHHBIX
KOOpAMHAT, ONKCHIBAIOIINX BbIHYX/ICHHbIC BEPTUKAJIbHBIC CITydaiiHbIe KOJIeOaHUsI
33JJaHHOTO THUIA MOABM)XHOTO COCTaBa C HCXOJAHBIMU U ONTUMaJIbHBIMH
napameTpaMH peCCOPHOIO MOABEIINBAHUS.

4.4.8. Ananu3 rpadMKOB 3aBUCUMOCTEH OT CKOPOCTH JBHKCHHS BEJIMYUH
[TAK noaBmKHOTO cocTaBa IpPU BEPTUKAIBHBIX KOJIEOAHUSAX U OIpeAesiCHUE
MaKCUMAaJIBHO JOITYCTHUMOM CKOPOCTH JBUKEHUS.

4.4.9. BbIBOJIBI.

4.4.10. Crircok UCnoIb3yeMOM JTUTEPATYPHI.

BapuanTsl 3a1anuii

1)

1. Bua xonebanuii: ropu3oHTaIbHbIE

2. Tun noaBUKHOTO COCTaBa: ANEKTPOBO3
3. OceBas popmyna: 30 — 30

4. Knacc tarosoro npusoja: 11

5. KoHcTpykiimonHast ckopocTth: 175 km/a
2)

1. Bug xonebanuii: BepTUKaIbHbBIE

2. Tun noABM>KHOTO COCTaBa: 3JIEKTPOIIOE3 ]
3. OceBas popmyna: 20 — 20

4. Knacc taroBoro npusoja: 11

5. KoHcTpyKkiimonHasi CkopocTh: 125 km/4u
3)

1. Bun xonebanuii: ropu30HTaIbHbIE

2. Tun noBM>KHOTO COCTaBa: 3JIEKTPOBO3

3. OceBas popmymna: 20 — 20



4. Knacc tarosoro npusoga: 11

5. KonctpykimonHas ckopocth: 140 km/4q
4)

1. Bun xonebanuii: BepTUKAJIbHbBIC

2. Tun noJABM>KHOTO COCTaBa: BaroH METPO
3. OceBas popmyna: 20 — 20

4. Knacc tarosoro npuoja: 11

5. KoHCTpyKIIMOHHASI CKOPOCTh: 95 KkM/4
5)

1. Bua xoneGanuii: ropu30HTAIbHBIC

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

4. Knacc TsaroBoro npuoja: |

5. KoncTpykimonHasi ckopocth: 80 km/4
6)

1. Bux xonebanuii: BepTUKAIbHBIC

2. Tun moJBM>XHOTO COCTaBa: BaroH METPO
3. OceBas ¢popmymna: 20 — 20

4. Knacc tarosoro npusoja: II

5. KoHCTpyKITMOHHAS CKOPOCTH: 125 KxM/4
7)

1. Bug xonebanuii: BepTUKaIbHbBIE

2. Tun moJABM>KHOTO COCTaBa: BaroH METPO
3. OceBas popmymna: 20 — 20

4. Knacc tarosoro npusoja: II

5. KoHCTpyKITMOHHAS CKOPOCTH: 125 KM/
8)

1. Bug xonebanuii: BepTUKaIbHbBIE

2. Tun noaBUKHOTO COCTaBa: AIEKTPOBO3
3. OceBas popmyna: 20 — 20 — 20

4. Knacc tarosoro npusoga: 11



5. KoHcTpykimoHHast CKOpocTh: 235 km/4
9)

1. Bua konebaHuii: TOpU30HTAIbHBIE

2. Tur MoJBUKHOTO COCTaBa: JIECKTPOIOE3]T
3. OceBas popmyma: 20 — 20

4. Knacc TsroBoro npuoja: 1

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

1. Bux xonebanuii: BepTUKAIbHBIC

2. Tun noaBUKHOTO COCTaBa: ANEKTPOBO3
3. OceBas popmymna: 20 — 20

4. Kiacc TsaroBoro npuoja: 11

5. KoHCTpyKITMOHHAS CKOPOCTh: 165 KM/

5. llepeueHp wu3AaHWN, KOTOPBIE PEKOMEHIYETCS

OCBOEHUHU JTUCIUIUINHBI (MO JIS).

HCIIOJIB30BATh IIpU

15(1_)1 bubnmorpaduueckoe onucanue Mecto nocryna

1 Mexannueckast 4acTh TSTOBOT'O MOABMKHOIO cocTtaBa U.B. HTB (yu.3); HTbB (yu.6);
Buprokos; A.H. CaBochkun; I'.I1. Bypuaxk; ITox pen. 1.B. HTB ($6.)
buprokoBa OnHoromHoe uznanue Tpancnopt , 1992

2 Meroanueckue yka3aHus JJis BHITOJTHEHUS KypCOBOTO HTB (yu.3); HTB ($6.);
MPOEKTa U KypCcOBOM paboThI Mo nuciuiuinae "J{nHamuka HTB (43.2)
anekTponoasuxHoro cocrasa" C.J[. Kpymes, A.H.
CaBocekuH, E.B. Cepnoodunues; MUUT. Kag.
"Onexrpuueckas tara" Onnoromuoe uzganune MUNT , 2004

3 Koncnexr neknuii mo auci. "IuHamuka snexrpornoasrkaoro | HTb (y4.3); HTB (§6.);
cocrapa" (I'masa 3. Ciyuaiinsle kone6anus) A.H. Capocrkun, | HTb (43.2)
JI.B. Bunnuk, A.U. [Tonskos, E.B. Cepnobunnes; Pen. A.H.
CaBocbkun; MUUT. Kag. "Dnexrpuueckas Tsra"
Onnoromuoe uzganue MUUT , 2002

1 [TpouHOCTH M 0€30TKA3HOCTH MOABMKHOTO cocTaBa xeye3Hbix | HTB (y4.6); HTB (¢6.)

nopor A.H. CaBocbkkuH, I'.I1. bypuak, A.Il. MaTBeeBruueB 1
ap.; [Tox o6mr. pen. A.H. CaBocbkuaa OHOTOMHOE U3/IaHKE
Mammunoctpoenue , 1990




6. IlepeueHb COBpPEeMEHHBIX TNPOPECCHOHAIBHBIX 0a3 JaHHBIX |
UH(GOPMAITMOHHBIX CIIPABOYHBIX CHCTEM, KOTOPBHIE MOTYT HCIOJIb30BaThCSA IMPHU
OCBOEHUHU JTUCIUIUIUHBI (MOJTYJIST).

http://library.miit.ru/ — Hayuso-texundeckas oubnauorexka PYT (MUUT).

http://www.elibrary.ru/ — Uadopmarmonnsiii moptan Haydnas aaeKkTpoHHas
OnbIMoTEKA.

http://window.edu.ru — eagunHas koteKmus IUPPOBBIX 00Pa30BATEIHLHBIX
pecypcoB

http://rzd.ru/ — caiitr OAO «PXK]».

[TouckoBsie cucteMbl: Yandex, Rambler, Google, Mail

7. IlepeuyeHb  JHUIEH3UOHHOTO M  CBOOOJHO  PACHPOCTPAHIEMOTO
IIPOrpaMMHOT0 OOECIICUYCHHUsSI, B TOM YHCJIE OTECUECTBEHHOI'O IPOM3BOJICTRBA,
HEO0OXOIMMOT0 JIJIsI OCBOCHMS TUCITUTIIIMHBI (MOTYJIs).

Cucrema aBTOMAaTU3UPOBAHHOTO NpoeKTupoBaHusa Kommnac.
CrneuuanusupoBanHas nporpamma MathCAD
Cnenunanu3zupoBanHas nporpamma MATLAB

8. OmmcaHne MaTepUaIbHO-TEXHUYSCKOM 0a3bl, HEOOXOJUMOM I
OCYIIECTBICHUSI 00pa30BaTEIHLHOTO MPOIIecca MO MUCIUTUINHE (MOJIYITIO).

Jlist mpoBeieHUsT IEKIIMOHHBIX 3aHATUH HE0OXoAuMa CreluaIn3upOBaHHAS
JIEKIMOHHAS ayJUTOPHUs C MyJIbTUMEMA allllapaTypoll U MHTEPAKTUBHOU JIOCKOM.

Jyist mpoBeicHNS TaOOPaTOPHBIX 3aHATUH HEOOXOIMM KOMITBIOTEPHBIN KJIacc
CO CIENUATU3UPOBAHHBIM TMPOTPAMMHBIM OOECIEYECHUEM M TOIKIIOYECHUEM K
cetam INTERNET

9. ®opma NpOMEKYTOUYHOM aTTECTALIUM:

Kypcosas pabdora B 8 cemectpe.
DK3aMeH B 8 ceMecTpe.

10. OueHouHble MaTEpUAIIBI.

OueHoYHbIE MaTepUalibl, IPUMEHSIEMbIE MPU MPOBEIACHUHN MPOMEKYTOUHON
aTTeCTaIy, pa3padaThIBAIOTCS B COOTBETCTBHHM C JIOKAIBHBIM HOPMATHBHBIM
aktom PYT (MUNT).



ABTOpBI:

JOIIEHT, AOIICHT, K.H. Kadeapsbl
«DneKTporioe3ia U TIOKOMOTHUBBI)

JIOTICHT, JIOTICHT, K.H. Kadeapbl
«DIeKTponoe3aa U JOKOMOTHBBI»

JIOLIEHT, JIOLIEHT, K.H. Kapeapbl
«DJIeKTponoe3aa U JOKOMOTHUBBI

npodeccop, npodeccop, K.H. Kaheapsl
«INeKTpoIoe3ia u JTOKOMOTUBBI

npodeccop, mpodeccop, A.H. Kadeapbl

<<3JIGKTp0HO€3I[a N JIOKOMOTHUBBD»

CorJiacoBaHo:

3aenyrommii kadeaporr TTMuPIIC
3aBeayrommii kadeapon DuJl

[Ipeacenarens yueOHO-METOIUYECKON
KOMHCCUU

A.1l. BacunbeB

I1.C. I'puropseB

H.N. [Jonraues

E.K. PeiOHUKOB

A.H. CaBocbKkHH

M.IO. Kynukos
O.E. IlynoBukos

H.A. AnnpusHoBa



