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1. O6mue cBeaeHus O JUCHUIUIMHE (MOTYJIE).

Lenstmu ocBoeHus: y4eOHOM AUCUMIIUHBI «OCHOBBI MEXAHUKU TATOBOTO
IIOJBUYKHOT'O COCTaBa» ABJIAIOTCS:

— HU3y4YECHHE W IOHUMAHUE CTYJEHTaMU TpeOOBaHUW, NPENBABIAEMBIX K
JMHAMHUKE Y TMPOYHOCTU MOJIBMKHOTO cOCTaBa (11.C.), KOTOPBIE SBJISIIOTCS OCHOBOM
€ro IPOEKTUPOBAHUSA U IKCIUTYaTalluH;

— U3y4YECHUE TUHAMUYECKUX SIBJICHUN, BOSHUKAIOIIUX B PEIbLCOBOM IIYTH U II.C.
IIPU €ro JIBWKEHUU II0 PEJIbCOBOMY ITyTH, & TaKXKE SBICHUM, BO3HUKAIOLIKAE IIPU
B3aMMO/JICHCTBUU IIOJABUKHOIO COCTaBa C OKPYKAIOLIEH CPEAOH;

— W3y4Y€HUE [IMHAMHMYECKUX SIBJICHUN [JIs1 MPaBUIBHOTO BBIOOpAa CXEMBI U
napamMeTpoB 00OpYyIOBaHMS MOJBUYKHOTO COCTaBa M, B YaCTHOCTH, €ro
BUOPO3AIIUTHBIX YCTPOMCTB (PECCOPHOE MOJBEIIMBAHHE, TOPU3OHTAJIbHBIC,
IIPOJIOJIBHBIE U MOIEPEUHBIE CBSA3M KOJIECHBIX I1ap C PAMOU TEIIEKKU U TEJIEKKHU C
Ky30BOM, IIO/IBEILIMBAHUE TATOBOTO JIBUraTelisd, TATOBOTO peAyKTOpa U T. I.), a
TaKXKe JUI1 CHYIKECHHs TUHAMUYECKHUX CHUJ, JEHUCTBYIOIIUX HA HECYLIUE 3JIEMEHTHI
MEXaHMYECKOM YacTM M Ha JKEJIE3HOAOPOXKHBIM IyTh, Ha DJJIEKTPUUECKOE W
MTHEBMATHYECKOE OOOpPYIOBAHHUE IOJBMKHOTO COCTaBa M HAXOJALIUXCS B HEM
JIIOJICH

— OCBOMUTH KaK pacyeTHbIE METObI, TAK U COBPEMEHHBIE METO/IbI MPOBEICHUS
JVHAMUYECKHUX U ITPOYHOCTHBIX UCITBITAHUN.

3amauamMu OCBOEHMsI y4eOHOM nucuuIuinHbl «OCHOBbI MEXaHUKU TATOBOIO
IIOJBMYKHOI'O COCTaBa» SIBJISAIOTCS:

— OCBOCHME 3HAHUH O LEJIAX U3YYCHUS IUHAMUYECKUX SIBJICHUM, BBI3bIBAEMBIX
HEPOBHOCTAMHM, BCErJa MMEIOIIMMHUCS Ha KEJIE3HOJAOPOKHOM NyTH U OaHAaxax
KOJIECHBIX Tap M MPOSBISIONIMMHU CeOsl MpHU JBUKEHHUU TMOJBUKHOTO COCTaBa IO
MyTH, IOHUMAaHHUS, YTO TUHAMUYECKHE SIBJICHUS HE SBISIOTCS HEOOXOIUMBIMH IS
BBINIOJIHEHUSI ~ OCHOBHOW  ()YHKUMHM  MOJABMXKHOIO  cOocTaBa:  oOecreuyeHus
IIEpPEBO30YHOIO MPOLIECCa;

— ocBoeHue (OopM MPOSBICHUS JUHAMMUYECKUX SIBJICHUN B 3KCIUTyaTalllH, UX
HEraTUBHOTO BJIMSHHUS HAa TMPOYHOCTh U (PYHKIMOHHUPOBAHUE MEXAHUYECKOW U
AJEKTPUYECKOM YacTU II.C., METOJAOB HCCIECHOBAHUSA W CPEACTB OIPAHUYECHHUS
JVHAMUYECKHX SIBJICHUM B OKCIUTyaTallNH;

— OCBOCHHE CTYZCHTaMHU METOJIOB UCCIIEA0BAHMS CBOOOIHBIX U BBIHYKIEHHBIX
TOPU30HTAIBHBIX U BEPTUKAJIBHBIX KOJeOaHui cioxxubix mojeneit 11C;

— OCBOCHHUE CTYACHTAMHU B 3aBUCUMOCTH OT HAJIM4YUs DJIEMEHTOB PECCOPHOIO
MOABCIIMBAHUSA M MOJCIM JKECJIE3HOAOPOXKXHOIO MYTH C JIMHEHHBIMA WIH
HEJIMHEWHBIMH XapaKTEPUCTUKAMH BbIOpaTh W3 HW3YYEHHBIX HUMH HEOOXOIUMBIN
METO/I UCCIIEZIOBAHUS CBOOOHBIX U BHIHYKJICHHBIX KOJICOAHUIA;



— OCBOCHHME CTYJCHTaMHU METOAOB HCCIIENOBAaHUS MPOYHOCTU YU HANCKHOCTHU
Hecymux KoHcTpykuuii 11C;

— OCBOCHHME HABBIKOB CaMOCTOATEIBHOM palbOThl € HayYHO-TEXHUYECKOU
auTepaTypou no aAuHamuke u rnpounoctu [1C.

2. [Inanupyemblie pe3ynbTaTbl 00yYeHHS IO TUCHUILIMHE (MOIYJIIO).

[lepeuenp (GopMUpYyEMBIX pPE3yJbTaTOB OCBOCHHUS 0Opa30BaTEIbHOMN
porpamMmsl (KOMIIETEHIIUI) B pe3ysbTaTe 00y4eHUs 110 AUCLUIUIMHE (MOIYIIIO):

IIK-1 - Cnocoben k aHanmm3y W pa3pabOTKE TEXHOJOTHYECKUX TPOIECCOB
IIPOM3BOJICTBA M PEMOHTA IO IBUKHOTO COCTaBA.

OOyueHue 1O JUCHUIUIMHE (MOJYJNI0) TMpearoiaraeT, 4YTo IO €ro
pe3ynbTaTam oOydaronuiics OyaeT:

3HaTh:

METO/BI OIEHKH HArpy>KCHHOCTH 3JIEMEHTOB IOJBMKHOTO COCTaBa, OCHOBHEIC
TUHAMAYECKAE XAPAKTEPUCTHKNA CHUCTEMBI «ITOABUKHOW COCTaB — IyTh», METOJBI
UCCJICMOBaHMUs KONEOAaHWH W YCTOMYMBOCTH JBFVDKCHHSI TIOJIBIDKHOTO COCTaBa,
OCHOBHBIC TPHHIUIIBI pacueTa IMPOYHOCTH DJIEMEHTOB TOJIBHKHOTO COCTaBa,
pacyeTHbIE CXEeMBbl OCHOBHBIX JICTAJICH M Y3JI0B IMOJBH)KHOTO COCTaBa, METOJbI X
MaTeMaTHYECKOTO MOJICITMPOBAHHMS

YMmern:

HCIIOJIB30BaTh I/IH(i)OpMaL[I/IIO O HOBBIX H HGpCHeKTI/IBHBIX KOHCTPYKL[I/IHX
TATOBOI'O IIOJABHXKHOI'O COCTaBa, BBI6HpaTB n3 I/I?;yquHBIX METOI0B HGO6XOI[I/IMBII71
METOJI MCCJICIOBaHUSI XapAaKTEPUCTUK TMOJBMXKHOTO COCTaBa, HCCIIEIOBAThH
AUHAMUKY 9JICMCHTOB IIOABHKHOI'O COCTaBa M OLUCHHUBATH JTUHAMHUYCCKHNC Ka4UCCTBA
1 0€30I1aCHOCTD MMOJABMKHOI'O COCTaBa

Baanernb:

HaBbIKAMH TPUMCHEHUS THIIOBBIX PACUYCTHBIX METOJO0B OOOCHOBaHUS
MapaMeTPOB TIATOBOTO MOJIBUKHOTO COCTABA, METOJaMU OLICHKU JUHAMUYECKUX CHJI
B DOJIEMEHTAaX IMOJIBUKHOIO COCTaBa, METOJAMH OILIEHKH HAMNpsHKEHHOTO |
ne(OpMUPOBAHHOTO COCTOSIHMSI DJIEMEHTOB TMOJBI)KHOTO COCTaBa, METOJIaMHU
MOJICTUPOBAHUS TMHAMHUKHA U TPOUYHOCTH

3. O0beM TUCHUTUTUHBI (MOJTYJIS).
3.1. O0was TpyA0€MKOCTb TUCHMILUIUHBIL (MOJTYJIS).

OOmrast TPyAOEMKOCTh JUCHUIUIUHBI (MOAyJisi) coctaBimsier 8 3.e. (288



aKaJeMHYeCcKuX yaca(oB).

3.2. O6bem pgucHuIUIMHBL (MOAydsl) B (opMe KOHTAKTHOW paboThl
oOyJarommxcsi C  MeJarorM4ecKuMM  paboTHUKaMH | (WIM)  JIMIIAMH,
MIPUBJICKAEMBIMHU K peau3ainyi 00pa30oBaTEIbHON MPOTPaMMBbI Ha MHBIX YCIOBUSX,
IIPU MTPOBEICHUH YICOHBIX 3aHATHH:

KonngectBo yacos
Tun yaeOHBIX 3aHITHI Cemectp
Bcero

Ne6 | Ne7

KonrakTHas paboTa Ipu NpoBeIeHUN YUeOHBIX 3aHATHI (BCEro): 144 80 64
B tom uucane:

3aHATHSA JIEKIHOHHOTO THIIA 64 32 32

3aHATHS CEMUHAPCKOTO THUIIA 80 48 32

3.3. O6bem aucHUIUIMHBI (MOAYNS) B (opMe caMOCTOSTENBHON paboThI
oOyyarommxcsi, a Takke B (opMe KOHTAKTHOM pabOThl 0O0ydYaronmxcs ¢
NEeAarornYecKuMU pabOTHUKAMH U (WJIH) JIMIIAMH, TTPUBJICKAEMBIMU K pealli3aluu
oOpa3oBaTeNpHOM  NIpOrpaMMbl Ha  HHBIX  YCJIOBMSIX, IpU  IPOBEIECHUU
IPOMEXYTOUHOM arTecTauu cocTaBisier 144 akaneMuyeckux yaca (OB).

3.4. Ilpu o0yyeHuu 1Mo MHAUBUIYAILHOMY Y4€OHOMY IJIaHYy, B TOM YKCIIE IPH
YCKOPEHHOM OOy4YeHUHU, 00bheM TUCHUIUIUHBI (MOIYJISI) MOXKET OBITh pPealn30BaH
MOJIHOCTBIO B (hOpME CaMOCTOSITENIbHOM pabOThl 0OydaroIIMXcs, a Takxke B (opme
KOHTaKTHOM paboThl OOyYarolmMxcsl ¢ MeAarornyecKuMu pabOTHUKAMH M (HJIN)
JUIAMM, TPUBJIEKAEMBIMHU K peaiu3alii 00pa3oBaTebHON MpOrpamMMbl Ha MHBIX
YCIJIOBHSIX, IPU MPOBEAECHUN IPOMEKYTOUYHOM aTTECTALINH.

4. ConeprkaHue JUCIUATUIMHBI (MOIYJIA).

4.1. 3aHsaTHs JISKIIUOHHOTO THUIIA.

TemaTnka JTEKITMOHHBIX 3aHATHH / KPATKOE COJEPIKAHME

1 |Bunsl konebanuii 1 BO3MYIIEHUH.
CBOOOIHBIE 1 BEIHYXICHHBIE KOJIEOAHUS; BOSMYIIICHHSI, BRI3BIBAIOIINE KOJIECOAHUS 3.11.C.

2  |Oco0eHHOCTH ypaBHEHUI OOKOBBIX KOJIEOaHHA.

Kunemarnueckoe onrcanue npouecca KayeHust KOJIECHOI Tapbl 0e3 MMPOCKaAJIb3bIBAHUS: BBIBOJ ypaBHCHI/Iﬁ
HU3BUJIUCTOIO ABHMXKCHHC KOJIECHOI napsbl, COOCTBEHHAs 4aCcTOTa U nepuon KOH€6aHHﬁ, coOCTBeHHas
MNPOCTPAHCTBEHHA YaCTOTA, 3aKOH KoJIeOaHUI OTHOCA M BUIISSHHUS KOJIECHOM Mapsbl, AJIMHA BOJHBI OTHOCA U
BUJIAHUSA.

3 |Kauenue konecHOU napsl ¢ MPOCKAIb3bIBAHUEM KOJIEC MO PEITBCAM.
CKopocTH pOCKaNB3bIBaHMS KOJIeC 1Mo penbcam; Teopus @.Kaprepa; oTHOCHTEIBHBIEC TPOAONBHBIC U
TIOTIEPEYHBIE CKOPOCTH TMPOCKAIB3BIBAHMUS (KPHUIIBI); CITHH.




TemaTuka JIEKIMOHHBIX 3aHATUN / KpaTKOE COJIEpKaHHE

JluHamuueckoe onucaHue npouecca KayeHus: KOJIECHO! Mapsbl.

Pacuer HOPMaJIbHBIX peaKuMﬁ TCJICKKH,; paCcuCT HOPpMaAJIbHBIX peaKHI/Iﬁ PCIbCOB; MOMNCPECYHBIC U MMPOJOJIbHBIC
PpCaKuun peibCOB; ONIPECACICHUC FpaBHTaHI/IOHHOﬁ JKECTKOCTH U FpaBI/ITaHHOHHOﬁ CUJIbI; OIIPEACIICHUEC
TpaBUTAlTUOHHOI'O MOMCHTA U yFJ'IOBOﬁ FpaBHTaHHOHHOﬁ JKECTKOCTH; YPAaBHCHUS, OTIUCHIBAIOIINE U3BUIINCTOC
JBHXXCHUC KOJIECHOM napbl ¢ y4€TOM )leﬁCTByIOHII/IX Ha HCC CHJIL.

Cunel kpuna.

Bo3HNKHOBEHNE KOHTAKTHBIX HANPSDKEHUH B KOJIECE M ISITHO KOHTAKTA; ycloBrue Museca; OnpeeieHne CHil
KpHITa NCXOJs1 U3 peIIeHNsI KOHTaKkTHOH 3agaun @. KapTepom; pacdeT MakCHMalbHOTO 1 MHHIMAJIBHOTO
3HaYeHHH K03 (HUIIeHTa KprTia; TEOpHsI B3anMOIeHCTBHA Koreca u penbea J[x. Kankepa; onpenencaue

K03 PHUINEHTOB MPOJOIHHOTO U MOMIEPEYHOTO Kpuna, ko3 duimenta cimHa u ko3 unment kpwura,
XapaKTepU3yIOLIero B3aMMHOE BIMSHUE CIIMHA U MTONIEPEYHOI0 KpuIla; pacyeT 3P (HeKTHBHON KOHYCHOCTH
npoduis 6aHmaKa KPUBOJIMHEWHOTO OuepTaHus; pacyeT KoddduimeHTa yBelnueH s CKOPOCTH MONEPEUHOT0
CKOJIB)KEHHUS TOUKHM KOHTAKTa 3a cueT OOKOBOM KauKH KOJIECHOW Maphl; KOPPEKTHUPOBKA CYyMMAapHON CHUIIBI
Kkpuna 1o HenuHeiHoi Teopun K.JI. J[)KoHCOHA; CyMMapHBIH KPHIT; 3aBUCUMOCTD KO (QHUIUECHTA CLIeTUICHHS
OT CyMMAapHOH OTHOCUTENBHON CKOPOCTH IIPOCKAJIb3bIBAHUS KOJIECA.

YpaBHEHHs U3BWIMCTOTO ABUKEHUS KOJIECHOM Mapbl U POBEPKA YCTOMUHUBOCTH.
I[I/I(l)(l)epeHHI/IaIILHBIe YpaBHCHUA U3BUJIIMCTOIO ABUKCHUSA KOJICCHOI Mapsbl € NICEBAOCKOJIbXCHUCM (KpI/IHOM) n
CpaBHCHUC UX C CHCTEMOH ypaBHeHPIfI, OIIMCBhIBAIOIIIUX CBO60,Z[HLI€ BCPTUKAJIbHBIC KoJieOaHus ,Z[ByXMaCCOBOﬁ
CHUCTCMBI, HCYCTOﬁqHBoe HU3BHUJIMCTOC IBHXKCHHUC OI[I/IHO‘IHOﬁ KOJICCHOM Tapbl; KPUTUICCKAA CKOPOCTh
JIBUYKECHUSI; COOTHOLICHUE KPUTHUECKON U KOHCTPYKIIMOHHOM CKOPOCTEN ABU>KEHUS.

OcoOenHocTH OOKOBBIX KOJeOaHU JIOKOMOTHBOB.

HaGeranue rpeOHs GaHaa)a Ha pesibC; y4eT HEPOBHOCTH MYTH B IUIAHE; YUET MONEPEUHbIX PEaKIHH
OYKCOBBIX CBSI3€ii 1 MOMEHTA OT ITPOIOJIBHBIX PEAKIHiL; ONpeieseHne OOKOBOH CHIIBI C Y4€TOM BO3MOMXHOTO
HabOeranus rpeOHs GaHIaXa Ha PEJIbC; OIPEIEICHHEe MOMEHTA aKTUBHBIX CHJI, BBI3BIBAIOIINX BIJISTHHC
TEJIE)KKH; YYET OMPOKUIBIBAIOIIEr0 MOMEHTA B YpaBHEHHH OOKOBOM KauKH Ky30Ba; ONPEIEICHUE KECTKOCTH
HPYKHH PECCOPHOTO MOABEUINBAHKS C YYETOM 3aI1aca OT OIPOKHIBIBAHHS Ky30Ba.

Bo160op mogenu nytu.

AGCOIOTHO XKECTKHH MyTh; O€3bIHEPLIMOHHBIA HEPAaBHOYNIPYTHH MyTh; IUCKPETHBIN YIPYTro-BI3KUH Iy Th;
KOHTHHYaJbHasg MOJIEINb IyTH; YaCTOTHAs XapaKTepPUCTHKA NPOruda IMyTH MpU ASHCTBUM € AMHUIHOU
rapMOHMYECKOH CUJIBbL; pacueT BEUIECTBEHHON U MHUMOM COCTaBJISIFOIIMX YaCTOTHON XapaKTEPUCTUKU
nporu6a myTH; GyHKIUS CIIEKTPaIbHO IIIOTHOCTH BO3MYIIIEHUS.

Crny4aiiHble KoJaeOaHus.

IToctanoBka 3aga4u; IOHATHE O CJ'Iy‘IaI\/’IHOM IIpOHECCe U €ro XapakKTCprUCTUKAX; peain3alusd cnyqal”moro
nponecca; MaTeMAaTUYCCKOC OXKUAAHUEC; TUCIICPCUA; aBTOKOPPCIIAIMOHHAA U B3aUMHas KOPPCJIALIUOHHBIC
q)yHKHI/II/I 1 UX HOPMHPOBAHHUE; IOHATHUEC O CTATMOHAPHOM ITPOLIECCE, 3pFOZ[I/I‘I€CKI/Iﬁ CTaLIPIOHapHBIﬁ mnponecc.

10

CBoiicTBa KOPPENAUOHHBIX (PYHKITHI.
TunoBsle TpaduKK ¥ BRIPAKESHUS aBTOKOPPEIIIMOHHON W B3aHMHON KOPPEIAINOHHON (QyHKIIHUT;
KOppesoHHas (YHKIHUSA TapMOHIMYECKOTO CHTHAJIA CO CIIyJaiHOH (ha3oi.

11

CHCKTpaHBHaﬂ IIIIOTHOCTH CJIy‘-I&fIHBIX mponeccoB.

OHpeﬂeHGHI/IC CHeKTpaJ'ILHOﬁ INIOTHOCTHU cnyqaﬁﬂmx IMpoUECCOB; CBOMCTBa CHGK’I‘paJ’ILHOﬁ IIOTHOCTH,
OAHOCTOPOHHSAA U ABYCTOPOHHSA CIICKTPAJIbHBIC IIJIOTHOCTH, «OenpIit IymM», Fpa(bI/IKI/I KOPPEISIIIUOHHBIX
(I)yHKIII/Iﬁ 1 CIICKTPAJIbHBIX HHOTHOCTeﬁ, MNOCTPOCHHBIC IPU PA3JIMYHBIX 3HAYCHUAX CTCIICHU 3aTyXaHUs.

12

Bzanmuas CIICKTpaJibHas IJIOTHOCTB.

OnpezeneHne B3aUMHOH CIIEKTPaIbHOM IIIIOTHOCTH; BEIIECTBEHHAS (CHH(pa3Has), MHIMAas (KBaapaTypHas),
aMIUTUTYAHAS U (pa30Basi COCTABIIAIONIAS B3AUMHOM CIIEKTPAJIbHOM IMIIOTHOCTH;, (YYHKIHS KOT€PEHTHOCTH;
MOMEHTHI M XapaKTePUCTHKH CIEKTPAILHON IUNIOTHOCTH; pacdeT 3(h(HEeKTHBHON YaCTOTHI CIIy4aiHOTO
nporecca; pacdeT KO3 QUIIEHTA INPOKONOIOCHOCTH CIIy4alHOTO MPOIIECCa; ONPEAEICHUE NPUHBI
(YHKIINH CTIEKTPAIbHOM IUIOTHOCTH.

13

[TonsTHs 0 MakcUMyMax (MUHUMYyMax) CIy4ailHOTO TpoIiecca.
AOGCOIIOTHBIN M JIOKaJIbHbIE MAKCUMYMbI (MUHUMYMBI); 3aKOHBI paclipeieeHus] aOCOIIOTHBIX MAaKCUMYMOB;




/o

TemaTuka JIEKIMOHHBIX 3aHATUN / KpaTKOE COJIEpKaHHE

OIIpeieNIeHIe CPEeIHEero 3HaYeHUs aOCOTIOTHOI0 MakcuMyMa 110 popmyne Kpamepa.

14

OnpeneneHre peakuuy JMHEHHON TUHAMUYECKOW CUCTEMBI Ha CIIy4ailHO€ BO3MYILICHHE.
3a)1aH1/1e BCKTOpa BO3MymeHHﬁ; OIpCACIICHNEC KOMIICKCHOT'O CﬂyqaﬁHOFO CIICKTPa BBIXOJAHBIX ITPOLECCOB,
YCTaHOBUJICHUE CBA3U MCKAY CIICKTPAJbHBIMU MJIOTHOCTAMU BXOJa U BbIXOJa, PCHICHUC 3aJa4un
WICHTU(QHUKAINN THHAMHYIECKONW CHCTEMBI.

15

IToka3aTenu kauecTBa MEXaHUUECKOM 4acTH 3.11.C.
IlonsTHE 0 KayecTBe, MOKA3aTEIN KaueCTBa; pa3AeiieHUE MoKa3aTenel kauecTsa Ha 11 OCHOBHBIX TpymiI;
o01mue st MEXaHWIEeCKOH YacTH M JIOKOMOTHBA B LIEJIOM TTOKa3aTeNIN KadecTRa.

16

CHCI_[I/I(l)I/I‘IeCKI/Ie JUI MEXaHWYECKOH YacTH MOKa3aTelIM KauyecTBa.
IlokazaTenu TUHAMHYECKUX Ka4ueCTB (HHK) II0Ka3aTCIIn BI/16pO3aIHI/ITLI TATOBOI'O IIOABUXXHOT'O COCTaBa,
MmoKa3aTejn 0€30MacHOCTH JBHXKCHMS,; IIJIABHOCTH XOJa.

17

Crioco0bI BEIOOpA CXEM | ITApaMETPOB PECCOPHOTO IMOBEIIMBAHUS PEITbCOBBIX IKUTIAKCH.
BnusiHre napaMeTpoB pecCOPHOTo MOJBENINBAHMS Ha IOKA3aTEeIH KaueCTBa; MHOTOKPUTEpHATIbHAS
ONTHMU3AINS TAPAMETPOB PECCOPHOTO MOABEIINBAHMS; pacyeT IeIeBOH (HYHKINN B BUAE QYHKINH
CYMMapHBIX JOIYCTHMBIX OTEPH, ONMUCHIBAIOIIAS YCIOBUS KOMIIPOMHECCA.

18

OHTI/IMI/IBaHI/IH IapaMeTpoB PECCOPHOI'0 NOABCUIMBAHUSA 10 MUHUMYMY UHTCHCUBHOCTHU

BLI6pOCOB nokasaTeJiell KauecTBa 3a A0IIYCTUMYHO 001acTh .
Pacuer 1ie1eBoii (GyHKIMY B BUle CYMMapHOW HHTEHCUBHOCTH BEIOPOCOB CiTydaifHOTO mporecca 3a
JIOIYCTUMYIO 00J1aCTh; IPUMEPHI PEILICHNUS 3a]a4 ONTUMH3ALHH.

19

OcHOBBI pacucTa JleTajyield MEXaHUYECKOM 4acTH MOJABUYKHOTO COCTaBa Ha IMPOYHOCTD.
Cnoco0b! onpeeneHns HaupsHDKEHUH B 2JIEMEHTAaX KOHCTPYKIMH 1O 331aHHBIM Harpy3KaM.

20

Pacuer cratnueckn HCONPCACIINMBIX CUCTEM.
CrocoObI OIICHKH INPOYHOCTHU HECYIIUX JeTanei IMOABMXKHOTO COCTaBa.

21

XapaKTepI/ICTI/IKI/I YCTaHOCTHOﬁ IMPOYHOCTHU U CIIOCOOBI €€ MOBLIIIIEHHS.
3amac ycTajJOCTHOM MPOYHOCTH U CIIOCOOBI €r0 OLIEHKH MPH JeTePMUHUPOBAHHBIX PEXKUMaX HATPYyKEHHUS.

22

dusznyeckrue 0OCHOBEI Imponecca pa3pyueHus METaJlJIoB.
BeposTHOCTHEIN XapakTep UX MPOYHOCTHBIX CBOMCTB.

23

PacueTsl Ha yCTaI0CTHYIO IPOYHOCTH NPHU CIIYYaHHBIX PEKUMaX HATPYKEHHUS.
Jenenne Hecymux AeTaneid HOABIKHOTO cocTaa Ha rpynmsl (I u I1) B 3aBHCHMOCTH OT MOCTISICTBHIA UX
OTKa3a.

24

XapaKTepI/ICTI/IKI/I 3KCHJ'Iy3.T8.LIPIOHHOI>i Harpy>Xx€HHOCTH HECYIIUX JieTajiel IOABHKHOTO
COCTaBa U YUCT UX IIPU pacdeTax YCTaHOCTHOﬁ IMPOYHOCTH.

CoBpeMeHHbIE METO B! IIPOBEACHHUS AMHAMUYECKUX U MPOYHOCTHBIX HCIIBITAHUN U ammaparypa,
IIpUMEHsIEMast IIPU 3TOM.

25

Buapl 0TKa30B HECYIIMX J€TaJIel TOABUKHOIO COCTABA.
HpOFHOSI/IpOBaHI/Ie HaJAC)KHOCTHU HECYHINX }IeTaneﬁ.

26

Benununna npo6era 10 NOSBIEHUS YCTATOCTHBIX TPELIHH.
Camxenue ko3 duimenTa 3amnaca ycTaloCTHOW MPOYHOCTH HIDKE JOMYCTUMON BETMYUHBI.

4.2. 3aHATHS] CEMUHAPCKOTO THUIIA.

JlabopaTopHbie pabOThHI

HaumeHnoBaHue 1a00paTopHBIX paboT / KpaTKoe cofiepKaHue

HccnenoBanue ropu30HTAIBHBIX KOJICOAHUN U YCTOWYUBOCTH JBUKCHHS OAMHOYHON
TEJISKKH ITOIBMKHOT'O COCTaBa.




HaunmenoBanue 1ab0paTopHBIX paboT / KpaTKoe CofiepKaHue

/1
— aHaJIM3 KOHCTPYKIIMH MCCIIEIyeMOT0 SKUTIaKa M OTIPEeIeICHHE ero apaMeTpoB;
— pa3paboTKa MEXaHO-MaTeMaTHYECKOIl MOJIETN AMHAMUYECKON CUCTEMBI SKUIIaX-ITyTh U COCTABJICHHE
ypaBHEHHH KoJeOaHuii;
— COCTaBJICHHE MaTpHIbI KO3 GHUINEHTOB Au(PepeHINaTbHBIX YPaBHEHHH;
— aHaJIU3 MOJYYEeHHBIX Pe3yIbTaTOB PAacYeTOB; ONpE/IEICHIE KPUTHIECKOH CKOPOCTH ABHYKECHHS.
2 Pacuer paMbl TCJIC)KKHW HA IIPOYHOCTD IIPU ﬂeﬁCTBHH BepTHKaHBHOﬁ CTaTHYECKOM
Harpys3KHu.
— OIIpe/IeNIeHIe OCHOBHBIX Pa3MepPOB PAMBI TEIICHKKH;
— pacdeT Macchl Ky30Ba M TEJIEKKH; COCTaBIICHHE BECOBOH BEIOMOCTH.
— pa3paboTKa CXeMBI HArPY>KEHHUS paMBbI TEJICKKH U pacueT JeHCTBYIOMINI Ha Hee BEPTUKANBHBIX CHIT,
— pacyer pambl TEJISKKU HA IPOYHOCTH METOJIOM CHJI IIPH JISWCTBUU BEPTUKAILHOM CTaTUYECKON Harpys3Ku;
— aHaJIU3 CyMMapHBIX 3ITI0P U3rUOAIOIMINX M KPYTSLIIMX MOMEHTOB; OIIPE/IeJICHUE ONACHBIX CEUeHHH;
— pacyet HOpMaJIbHbIX, KacaTeJIbHBIX ¥ IKBUBAJCHTHBIX HANPSHKEHUH B OTTACHBIX CEYCHHSX; CPABHEHHUE C
JIOIYCKaeMBbIMH 3HAUCHHSIMH.
HpaKTI/ILIeCKI/Ie 3aHATHUA
Ne
i Temarnka MpakTUYECKUX 3aHITHI/KPATKOE COJICpIKAaHUE
1 ITocranoBka ueneﬁ U 3a71a4 Kypca IMPaKTHICCKUX 3aHSITHUH.
PaccmarpuBaeMble BOIIPOCHL:
- pa3paboTKa MeXaHO-MaTeMaTHICCKUX MOJIesIel Tsiroporo nozasrkHoro coctasa (TIIC).
2 |OO01uMe TOHATHSA O KOJIEOaHUAX.
PaccmarpuBaeMbie BOTIPOCHL:
- o0mre moHATHS 0 Konebanmsx nemxymmerocs TIIC;
- IPUHIUTIBI COCTABIICHUS KHHEMATHICCKUX CXEM
3 |Ympyrue u quccunaTHBHBIE AJIEMEHTHI peccopHoro noasemmBanus TTIC.
PaccmarpuBaembie BOIPOCHL:
- pacueT ynpyrux ¥ JUCCUIATUBHBIX CHJI SJIEMEHTOB PECCOPHOTO MOIBEIINBAHUS.
4 Pa3pa60TI<a MeXaHO-MaTeMaTHu4YeCKOM MOZACIIN OAHOOCHOI'O KHUIIdXKa C IBYMA CTCIICHAMU
CBOOO/IBI.
PaccmarpuBaeMbie BOTIPOCHI:
- pa3paboTKa MEXaHO-MaTEMAaTHIECKOH MOICTH OJJHOOCHOTO SKHIIaXKa C TByMS CTETICHSIMH CBOOOIBI;
- COCTaBJICHHE YpaBHEHHUH BEPTUKAIBHBIX KOJICOAHMUIA.
5 |MexaHo-MaTeMaTH4eCKasi MOZEIb INIOCKOTO IBYXOCHOTO SKHIIAXKa
PaccmarpuBaemble BOIPOCHI:
- pa3paboTka MeXaHO-MaTEeMAaTHIECKOH MOJIEH TUIOCKOTO ABYXOCHOTO SKHIIAXa;
- COCTaBJICHHE YPaBHEHUH BEPTUKAIBHBIX KOJICOAHHUI.
6 HpOCTpaHCTBeHHaH MEXaHO-MaTEMaTHUYCCKasd MOACIIb DKHUIIaXKa
PaccmaTpuBaemble BOTIPOCHI:
- pa3paboTKa MPOCTPaHCTBEHHOH MEXaHO-MaTeMaTHUECKON MOJIENH SKHUIAXKa JUIs HCCIIEA0BaHUS
TOPHU3OHTAIIBHBIX KOJIEOaHHI;
- COCTaBJICHUE ypaBHEHUH TOPU30HTAIBHBIX KOJIeOaHu.
7 |CnoxxHble MEXaHO-MaTeMaTUYeCKHe MOJIENIN
PaccmarpuBaemble BOIPOCHI:
- pa3paboTKa CIOXKHBIX MexaHO-MaTeMaTHaeckux mojenei TIIC mist uccaenoBaHus BRIHYKISHHBIX
BEPTUKAIBHBIX KOJICOAHHUH.
8 |CnoxHble MexaHO-MaTeMaTuyeckue moaenu TIIC

PaCCManI/IBaeMLIC BOIPOCHI:
- pa3pa60TKa CJIOKHBIX MEXaHO-MAaTCMATHYCCKUX Mo,ueneﬁ TIIC JJIA UCCJICAO0BAaHM S BbIHYKJICHHBIX
TOPU3OHTAJIBHBIX KoJicOaHui.




4.3. CamocrosiTenbHas paboTa 00y4arommuxcs.

Bun camocrositensHOM paboTh

1 |IToaroroBka k JabopaTOpHBIM paboTam

2 |Pabota ¢ JeKIMOHHBIM MaTEpUAIIOM, C JIUTEPATyPOil, CAMOCTOSTEIbHOE U3yUCHHE
pa3esioB TEM.

BrlimontHeHNE KypcoBOi pabOTHI.

IToaroroBka K MpOMEXyTOYHOM aTTECTALMH.

[ToaroToBka K TeKyIIeMy KOHTPOJIIO.

4.4. ITpumepHbIN IEpeUeHb TEM KYPCOBBIX pabOT
Br160op mapamMeTpoB pecCOpHOro MOABEIIMBAHUS MTOJABHKHOTO COCTABAY.

PaboTa npenycmaTpuBaeT BBIIIOIHEHUE CIIETYIOIINX TAIOB:

4.4.1. Pa3zpaboTka KMHEMaTUYECKOW CXEMBbl MOJBUHOTO COCTaBa 3a/laHHOTO
THUIIA U 33JTaHHOM 0ceBOW (POPMYJIBI 17151 BEPTUKAIBHBIX KOJICOaHUH.

4.4.2. CocraBieHue B COOTBETCTBUM C 33JaHUEM YPAaBHECHUN BEPTHUKAIbHBIX
KOJIeOaHMI 3aJaHHOW MOJEIIH.

4.4.3. OnpeneneHne MUCXONHBIX IAPAMETPOB PECCOPHOTO IOABEILIVMBAHUS
3aJJaHHON MOJICIIN.

4.4.4. OnTuMH3alUs MAPaMETPOB PECCOPHOTO MOJABEUIMBAHUS MOJBUKHOTO
COCTaBa.

4.4.5. PacueThl CiiydaliHBIX BEPTUKAJIBHBIX KOJCOAHUN MOJEICH TOABUKHOTO
COCTaBa.

4.4.6. AMIUIMTYIHBIN (CHIEKTpabHBIN) aHaaM3 OOOOIIEHHBIX KOOPJWHAT,
OMKCHIBAIOIINX CBOOOIHBIE U BBIHYK/ICHHbIEC KOJICOAHMUS.

4.47. Aunamu3 T1pa@uUKOB  aMIUIMTYJHBIX M  (a30BbIX  YaCTOTHBIX
XapaKTEPHUCTHK, a TAKKE CIEKTPAIbHBIX TNIOTHOCTEH BO3MYIIEHUN M 000OIIEHHBIX
KOOPJIMHAT, OIMHMCHIBAIOIINX BBIHYXJICHHBIC BEPTHUKAIbHBIC CIydalHbIE KOJICOAHUs
3aIaHHOTO THUMAa TMOJBUKHOIO COCTaBa C HCXOJHBIMU M ONTUMAJIbHBIMU
napamMeTpaMH pecCOPHOro MOABEIINBAHUS.

4.4.8. Ananu3 rpauKkoB 3aBUCHMOCTEM OT CKOPOCTH JBUXKEHUS BEJIUYUH
[TIK mnoaBuHOTO cocTaBa NpH BEPTUKAIBHBIX KOJEOAHUSX M OIpeAesieHHue
MaKCUMAaJIbHO JOITYCTUMOM CKOPOCTHU ABUKECHUS.

4.4.9. BbIBOJIBI.

4.4.10. CrircoK UCIOJIB3YEMOM JTUTEPATYPHI.

BapuanTel 3a1anui




1)

1. Bun xonebanuii: ropu30HTaIbHbIE

2. Tun NoJABUAKHOTO COCTaBa: AIEKTPOBO3
3. OceBas ¢opmymna: 30 — 30

4. Knacc tsarosoro npusoga: 11

5. KoHcTpykiimonHas ckopocTh: 175 km/4a
2)

1. Bun xonebanuii: BepTUKAJIbHBIC

2. Tun NoJBUXKHOTO COCTaBa: 3JIEKTPOMNOE3T
3. OceBas ¢opmyina: 20 — 20

4. Knacc tarosoro npusoga: 11

5. KoHctpykimonHnast ckopoctb: 125 km/u
3)

1. Bun xonebanuii: ropu30oHTaIbHbIE

2. Tun noABMAKHOTO COCTaBa: JIEKTPOBO3
3. OceBas popmymna: 20 — 20

4. Knacc tarosoro npusoga: 11

5. KonctpykimonHas ckopocthb: 140 km/4a
4)

1. Bua xonebaHuii: BepTUKAIbHbBIE

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

4. Knacc tarosoro npupoja: 1

5. KoHCTpyKIIMOHHAsI CKOPOCTh: 95 kM/4
5)

1. Bua xonebanuii: TOpU30HTAIbHBIC

2. Tun noABMAKHOTO COCTaBa: JICKTPOBO3
3. OceBas dopmymna: 30 — 30

4. Knacc tarosoro npusoja: |

5. KonctpykimonHasi ckopoctb: 80 km/4
6)



1. Bun xonebGanuii: BepTUKAIbHBIC

2. Tun moABMKXHOTO COCTaBa: BaroH METPO
3. OceBas dopmymna: 20 — 20

4. Kinacc tarosoro npuoja: I

5. KoHcTpyKImmoHHast CKOpocTh: 125 km/4a
7)

1. Bux konebaHuii: BEpTUKAJIbHBIE

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

4. Knacc tarosoro npusoja: 1

5. KoHcTpyKIinoHHas ckopocTh: 125 km/4
8)

1. Bun kone6anuii: BepTUKaIbHbIC

2. Tun NoJBUAKHOTO COCTaBa: AIEKTPOBO3
3. OceBas ¢opmyna: 20 — 20 — 20

4. Knacc tarosoro npusoga: I

5. KoHCTpyKITMOHHAS CKOPOCTh: 235 KM/4
9)

1. Bua xonebanuii: TOpU30HTAIbHBIC

2. Tun MOJIBIKHOTO COCTaBa: AJICKTPOITOE3]]
3. OceBas ¢opmyna: 20 — 20

4. Knacc tarosoro npusoga: 11

5. KoncrpykimonHas ckopocts: 180 km/4
10)

1. Bun xonebanuii: BEepTUKAJIbHbBIC

2. Tun noJBUKHOTO COCTaBa: AIEKTPOBO3
3. OceBas popmymna: 20 — 20

4. Knacc tarosoro npupoja: 1

5. KoHCTpyKITMOHHAs CKOPOCTh: 165 km/u



5. IlepeueHp wu3NaHMM, KOTOpPHIE PEKOMEHAYETCS MCIIOIb30BATh IIPHU
OCBOCHUHU JUCHUIUIMHBI (MOIYJIA).

11\/@11 bubnuorpaduueckoe onucanve Mecto nocrymna

1 MexaHndeckast 4acTh TATOBOTO IIOABMKHOTO cocTtasa 1.B. HTB (yu.3); HTbB (yu.6);
Buprokos; A.H. Casocekun; I'.I1. Bypuak; ITox pex. U.B. HTB (§6.)
buprokoBa OnHoToOMHOE M3aanue Tpancnopt , 1992

2 MeroauuecKkre yKa3aHusl Ui BBIIOJTHEHHs KypcoBoro mpoekta | HTB (yu.3); HTB ($6.);
¥ KypCOBOM paGoThI O AuCLUILIMHE "JIMHaMuKa HTB (13.2)
anexktponoasuxHoro cocrasa" C.J[. Kpymes, A.H. CaBocbkuH,
E.B. Cepnobunnes; MUUNT. Kad. "Dnexrpudeckast tara"
Onuoromuoe u3ganue MUUT , 2004

3 KoHcmekT ekt o auci. "J[mHaMuKa 3JIeKTPOITOABUKHOTO HTB (yu.3); HTB (§6.);

cocrapa" (I'masa 3. Ciyuaiinsle kone6anus) A.H. Capocbkun, | HTbB (43.2)
JI.B. Bunnuk, A.W. Ionsakos, E.B. Cepno6unnes; Pex. A.H.
CaBocpkun; MUUT. Kag. "Onekrpuueckas tara" OgHoTOMHOE
m3ganue MUNT | 2002

1 [TpouHoCTh ¥ 6E30TKA3HOCTH MOABMIKHOTO cocTaBa xeie3ubix | HTB (yu.6); HTB (§6.)
nopor A.H. CaBocbkumn, I'.I1. Bypuak, A.Il. MaTBeeBuueB u
ap.; [Tox o6mr. pen. A.H. CaBocbknna OHOTOMHOE M3/IaHUC
Mamunoctpoenue , 1990

6. IlepeueHb COBpEeMEHHBIX MPOPECCHOHAIBHBIX 0a3 JNaHHBIX U
WH(POPMAITMOHHBIX CIPABOYHBIX CHUCTEM, KOTOPBIE MOTYT HCIIOJB30BaThCS IPH
OCBOCHUU JTUCIUTUTHHBI (MOIYJIS).

http://library.miit.ru/ — Hayuno-Texundeckas ouommoreka PYT (MUNT).

http://www.elibrary.ru/ — Nuadopmanmonssriii mopran Hay4yHasi snekTpoHHas
ounbnuoTexa.

http://window.edu.ru — enuuas koyuteknus HHU(GPOBBIX 00Pa30BATEIBHBIX
pecypcoB

http://rzd.ru/ — caiit OAO «PX]1».

[Touckoseie cuctemsr: Yandex, Rambler, Google, Mail

/. llepedyeHb  JUIIEH3UOHHOTO U  CBOOOJHO  PaACHpPOCTPAHSIEMOIO
MpOrpaMMHOr0 OO€CIeUYeHus, B TOM YHCJIE OTEUECTBEHHOI'O IPOU3BOJICTRA,
HEO0OXOMMOTO JIJIs1 OCBOCHHMSI TIUCIIUTTUHBI (MOYJIs).

Cucrema aBTOMAaTHU3UPOBAHHOTO NMPOeKTUpoBaHus Kommac.
CneunanuszupoBannas nporpamMmma MathCAD
CneunanusupoBanHas nporpamma MATLAB



8. Omnucanne MaTepuagbHO-TEXHUYECKOW 0a3bl, HEOoOXOmMUMOW ISt
OCYILECTBJICHUSI 00pa30BaTEILHOrO Mpoliecca Mo TUCIUILUIMHE (MOIYIIIO).

JUtst mpoBeAeHUs JIEKIIMOHHBIX 3aHATUN HEOOXOIMMa CIeNUaIu3UpOBaHHAS
JIEKIIMOHHAS ayAUTOPHsI C MyJIbTUMEMA AIlIIApAaTyPOU U HHTEPAKTUBHOU JTOCKOM.
JUist mpoBeieHnsl TaOOPAaTOPHBIX 3aHATUNA HEOOXOAUM KOMITBIOTEPHBIN KIlacc

CO CIIEUUAIU3UPOBAHHBIM IIPOTPAMMHBIM O0ECIIEUEHNUEM U MOJIKIIOUEHUEM K CETAM
INTERNET

9. ®opma MPOMEKYTOUYHOU ATTECTALINU:

KypcoBas pabota B 6 cemecTpe.
DK3aMmeH B 6, 7 cemecTpax.

10. OueHouHbIE MaTEpHUAIIBI.

OuneHouHble MaTepualbl, IPUMEHSAEMBIE NPHU NPOBEACHUU IPOMEKYTOUYHON
aTTeCTalluH, pa3padaThIBalOTCA B COOTBETCTBHUH C JIOKAJTbHBIM HOPMATUBHBIM aKTOM
PYT (MUUT).



ABTOpBI:

TIOLICHT, JTOTICHT, K.H. Kad)eApHhI
«INEKTpoIoe3aa U JIOKOMOTUBBD)

JIOLIEHT, TOICHT, K.H. Kadeapbl
«INEKTpOoIoe3aa U JIOKOMOTHUBBD)

JIOIIEHT, AOIICHT, K.H. Kadeapsl
«INEKTpoIIoe31a U JIOKOMOTHUBBD)

npodeccop, npodeccop, K.H. Kaheapsl
«INEeKTpoIoe3/ia U JOKOMOTHUBBI

npodeccop, npodeccop, 1.H. kKapeapsbl
«DIEKTpOnoe31a U JOKOMOTHUBBI

CoryiacoBaHo:

3asenyrommii kadenpoit TTMuPIIC
3aBenytomuii kadeapoi Sull

[Ipeacenarens yueOHO-METOIUYECKON
KOMHCCUU

A.Il. BacuibeB

I1.C. I'puropneB

H.N. Jlonraues

E.K. Pei0OHUKOB

A.H. CaBoCcbKkUH

M.IO. Kynukos
O.E. ITynoBukos

C.B. Bonoaun



