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1. OOue cBeaeHus 0 JUCHUILIMHE (MOTYJIE).

ensamu ocBoeHUs y4uyeOHON MUCHUIUIMHBI «OCHOBBI MEXaHUKH TATOBOTO
MOJIBMYKHOT'O COCTaBay SIBJISIOTCS:

— U3Y4YEHHE W TIOHMMAHUE CTYACHTaMH TPEOOBaHUM, MPEABSIBISAEMBIX K
JTUHAMHUKE U MPOYHOCTH MOABUKHOIO cOCTaBa (I1.C.), KOTOPbIE SBJISIIOTCS OCHOBOM
€ro MPOEKTUPOBAHUS U IKCIUTyaTaIlNH;

— U3y4YCHUE TMHAMUYCCKHX SBJICHUM, BOSHUKAIOIINX B PETCOBOM IYTH U II.C.
IIPU €ro JIBMKEHUU T10 PEIbCOBOMY IyTH, a TaK)Ke SIBJICHUM, BO3HUKAIOIIHUE TIPH
B3aMMO/ICHCTBUH TTOJBUKHOTO COCTaBa C OKPYIKAOIIEH CpeIoi;

— W3y4YeHWEe TWHAMHUYECKHUX SIBJICHUH IS TPAaBWJIHBHOTO BHIOOpA CXEMBI H
mapamMeTpoB O00OpYyIOBaHWS TMOABMKHOTO COCTaBa MW, B YAaCTHOCTH, €TO
BUOPO3AIUTHBIX YCTPOMUCTB (PECCOPHOE TMOJBEIIMBAHUE, TOPU3OHTAILHEIE,
MPOJOJILHBIE U TIONIEPEUHBIE CBSI3M KOJIECHBIX Map C paMOi TEJIEKKHU U TEICKKH C
KY30BOM, MOJBCIIMBAHUE TATOBOT'O JBUTATENS, TATOBOTO PEAyKTOpa W T. II.), a
TaKXKe JJIs1 CHUKCHUS TMHAMUYECKUX CHUJI, JEUCTBYIOIIMX HAa HECYIIHUE DJIEMEHTHI
MEXaHUYECKOM YaCTH W Ha >KEJIC3HOJOPOXXHBIM IyTh, HA JJEKTPUUYECKOE U
[MHEBMATUYECKOE OOOPY/IOBAHHME TMOJBUKHOTO COCTABA M HAXOISIIUXCS B HEM
JIIOICH;

— OCBOMTH KaK pacue€THBIC METO/IbI, TAK M COBPEMEHHBIE METO Il IPOBEACHUS
JTUHAMUYECKUX U TPOUYHOCTHBIX UCIIBITAHUH.

3agayamMu OCBOCHHUS y4eOHOM MUCHMIUIMHBI «OCHOBBI MEXaHUKH TATOBOTO
MOJIBMYKHOTO COCTaBa SIBJISIOTCS:

— OCBOGHHME 3HAaHMH O TMEIAX M3YYECHHUS JIMHAMHYECKUX SIBJIICHUM,
BBI3BIBAEMBIX HEPOBHOCTSMHU, BCET/1a UMEIOIITUMUCS HA KEJIE3HOIOPOKHOM MTyTH U
OaHgakax KOJICCHBIX Map M MPOSBISIOMIUMHU CeOSl TPU JABUKEHUU TOJBHKHOTO
COCTaBa MO TNYyTH, MOHUMAHMS, YTO JAUHAMUYECKUE SIBJICHUS HE SBIISIIOTCA
HEOOXOJIUMBIMH JIJIsl BBIMIOJIHEHUSI OCHOBHOM (DYHKIIMM TOABUYKHOTO COCTaBa:
oOecrieueHus epeBO30YHOTO MPOIIECCa;

— ocBOoeHHE (OPM IPOSIBICHUS TUHAMUYCCKHUX SIBJICHUN B DKCILTyaTalluH, UX
HETaTUBHOTO BJIMSHUS Ha TPOYHOCTh M (PYHKIIMOHHPOBAHHME MEXAHUYCCKOW MU
AJEKTPUYECKON YacTH TM.C., METOJIOB HCCIEIOBAaHUS M CPEJICTB OTrpaHUUYCHUS
JTMHAMHYECKUX SBJICHUHN B SKCIUTyaTallly;

— OCBOGHHE CTYyJIGHTaMU METOJIOB HCCIIeJIOBaHUS CBOOOJHBIX U
BBIHYKJICHHBIX TOPU30HTAJIHBIX U BEPTUKAJIBHBIX KOJEOAHUN CIIOXKHBIX MOJIEINICH
IIC;

— OCBOGHHE CTYJICHTAMU B 3aBUCUMOCTH OT HAJIUYMS 3JIEMEHTOB PECCOPHOTO
MOABCIIMBAHUSA W MOJIETU KEJIE3HOJOPOKHOTO MYTHU C JIMHEUHBIMU WIH



HEJIMHEWHBIMH XapaKTePUCTUKAMU BBIOpATh M3 M3YYEHHBIX MMM HEOOXOIMMBIHA
METO]1 UCCTEA0BaHUsS CBOOOIHBIX U BBIHYKJIEHHBIX KOJEOAHMUI];

— OCBOEHUE CTYJICHTaMU METOJOB UCCIIEIOBAHUS MPOYHOCTU U HAJIEKHOCTH
Hecymux koHcTpykiui [1C;

— OCBOCHHE HAaBBIKOB CaMOCTOSITEIBHOM pPabOThl C HAYYHO-TEXHUYECKOH
auTeparypoi no auHamuke u npouHoctu I1C.

2. Ilnanupyemble pe3ynbTaThl 00yUeHHs 110 AUCHUIUTHHE (MOJTYJIIO).

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

IIK-9 - Cnoco0GeH BBIMOJHATE 00OCHOBaHWE MApaMETPOB KOHCTPYKIIMH MU
CHCTEM NoABHXKHOIro coctaBa BCM;

IIK-10 - CnocobeH npuMeHSTh pacueTHbIC U SKCIIEPUMEHTAILHBIC METOIbI
IIPU CO3JIaHUM HOBBIX 00pa3iioB TexHuku BCM.

OO6y4eHue Mo JUCUUILIUHE (MOIYJIIO) MPENOaraeT, YTo Mo €ro pe3ybTaTam
oOyyaromuiicst Oyer:

3HaTh:

METOJbI OIIGHKH HarpyK€HHOCTH JJIEMEHTOB IIOABMIKHOIO COCTaBa,
OCHOBHBIC JIMHAMHUYECKHE XapaKTECPUCTUKH CHUCTEMBbI «IOJABMIKHONW COCTaB —
IyTh», METOABl HCCIICIOBAaHUS KOJEOAHWM ¢  YCTOWYHMBOCTH JIBHKEHUS
MOJABMYKHOTO COCTaBa, OCHOBHBIC MPHUHIUIIBI pacueTa IMPOYHOCTH DICMEHTOB
MTOJABMYKHOTO COCTaBa, PACYCTHBIC CXEMbI OCHOBHBIX JICTAJICH M y3J10B MTOABHUKHOTO
COCTaBa, METOIbI UX MATEMATHICCKOTO MOICITUPOBAHUS

YMmern:

HCIIOJIB30BATH I/IH(i)OpMaHI/IIO O HOBBIX M IICPCIICKTHBHBIX KOHCTPYKIHMAX
TATOBOT'O ITOABHUXKXHOI'O COCTAaBA, BBI6PIpaTB N3 U3YYCHHBIX MCTOI0B HGO6XO,Z[HMBII>'I
METOJI HCCJICAOBAHMSI XapaKTEPUCTUK IMOJBUKHOIO COCTaBa, MCCIEI0BaTh
I[I/IHaMI/IKy 3JICMCHTOB ITIOABUXXHOI'O COCTAaBaA U OLICHNUBATH JMHAMHWUYCCKHUEC KaUC€CTBa
1 0€30I1aCHOCTD MOJBMKHOI'O COCTaBa

Baangern:

HaBbIKAMU TPUMEHEHHUS THUIOBBIX PACUECTHBIX METOJ0B OOOCHOBaHUS
mapaMeTpPOB TATOBOIO IOJIBMYKHOTO COCTaBa, METOJAMHU OLICHKU JIMHAMUYECKHUX
CIJI B JJIEMEHTAX IIOJIBUKHOTO COCTaBa, METOJAAMHM OLICHKH HAIPSKEHHOIO MU
ne(OPMHUPOBAHHOTO COCTOSIHHSI DJIEMEHTOB ITOABIIKHOIO COCTaBa, METOJIaMH
MOJICTTUPOBAHUSA TUHAMUKHA U TPOUYHOCTH



3. O0beM AUCIUILIUHBI (MOIYJIS).
3.1. O6mias Tpy10eMKOCTb JTUCIUIUIUHBI (MOIYJIA).

OO6miast TPyIOEMKOCTh AUCHUILIMHBI (Monaynsi) coctaBisier 4 3.e. (144
aKaJIeMUYECKHUX yaca(oB).

3.2. O6bem pguctuIUIMHBL (MOAydsl) B (opMe KOHTAKTHOW paboThI
oOyJarommxcss ¢  IENarorTMYeCKUMH  pabOTHHKaMu W (WIHM)  JIUIAMH,
MIPUBJICKAEMBIMHU K peau3aiiy 00pa30BaTEIbHON MPOTPAMMBI Ha MHBIX YCIIOBUSX,
P MIPOBEJICHUH yUCOHBIX 3aHITHI:

KomnaecTBo gacoB

Tun y4eOHBIX 3aHSTHIA
Bcero | Cemectp Ne6

KonrakTHas paboTa Ipu NpoBeIeHNN YUeOHBIX 3aHATHI (BCEro): 80 80
B toMm uucne:

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

3.3. O6peM mucCHUIIMHBI (MOAYJs) B (hOopMe CamMOCTOSITENHFHOM pPabOTHI
oOyyarommxcsi, a Takke B (opMe KOHTAKTHONM padOThl OOydYArOUIUXCSA C
neAarornyecKuMu pabOTHUKAaMU U (WJIH) JIMIIAMH, TIPUBIIEKAEMbBIMH K peaTn3aIiu
oOpa3oBaTeNpHOM MpOrpaMMbl Ha HWHBIX YCIOBHUSX, TPH  MPOBEICHHUH
IPOMEXKYTOUHOM aTTeCTalluM COCTABIIAET 64 aKkaJeMHUECKUX Jaca (OB).

3.4. Ilpu 0Oy4yeHnH 1o MHAMBUAYAIbHOMY Y4€OHOMY IIJIaHY, B TOM YHCJIE [IPU
YCKOPEHHOM O0Oy4e€HHH, 00bEeM JUCIUIUIUHBI (MOIYJIs1) MOXKET OBITh peain30BaH
MOJIHOCTBIO B (POpME CaMOCTOSTENBHON padOThl 00yYaroIuXCs, a TakKe B popme
KOHTAKTHOU pabOThl 00yUYarOIIUXCSl C MEJarornuecCKuMu pabOTHUKaMU U (WJIN)
JUIAMH, MPUBJIEKAEMBIMH K peaiM3alui 00pa30BaTEIbHON MPOrpaMMbl Ha MHBIX
YCIIOBUSAX, IPH POBEAEHUHU POMEXYTOYHOM aTTECTALINN.

4. ConeprxaHue JUCHUTUIUHBI (MOIYJIS).

4.1. 3a”HATHA TEKIIMOHHOTO THUIIA.

TemaTuka JTEKIIMOHHBIX 3aHATUM / KPATKOE COJEPKaHNE

1 |Bunsl koneOaHuil U BOSMYIIICHHIA.

CBOOOIHBIE 1 BEIHYXICHHBIE KOJIEOAHUS; BOSMYIIICHHSI, BRI3BIBAIOIINE KOJIECOAHUS 3.11.C.

2 |OcobeHHOCTH ypaBHEHU OOKOBBIX KOJIeOaHUH.

KunemaTtnueckoe omucanne mpouecca KadeHns KOJIECHOH mapsl 6e3 IpOCKaTb3bIBAHUS: BBIBOJ YPaBHEHUIH

HU3BUJIMCTOIO ABHMXKCHHC KOJIECHOI apsbl, CcOOCTBEHHAs 4acTOTa U nepuon KOJ'IG6EIHI/II>1, coOCTBeHHas




TemaTuka JTEKIMOHHBIX 3aHATUHN / KpAaTKOE COJIEpKAHNE

IPOCTPAHCTBEHHAA 9aCTOTa, 3aKOH KoJIeOaHUH OTHOCA M BIIISHHUS KOJIECHOM Tapel, JJIMHA BOJIHBI OTHOCA U
BUJIAHUSA.

Kauenwne xonecHoi IMapel C IPOCKAJIb3bIBAHUEM KOJICC 110 PCIIbCaM.
CKOpOCTI/I IMPOCKAJIb3bIBAHUS KOJICC T10 pEIbCaM; TCOpUA d).KapTepa; OTHOCUTECJIbHBIC ITPOAOJbHBIC U
MONEPEYHBIC CKOPOCTHU MPOCKAJIb3bIBAHUA (KpI/IHLI); CITHMH.

JlnHamMuyeckoe onrcaHue Mpouecca KayeHus KOJIECHOM Naphl.

Pacuer HOpManbHBIX peaKknnii TENEKKHU; pacdeT HOPMAIbHBIX PEAKIUH PEIbCOB; TONEPETHBIC U
MPOJONBHBIE PEAKIIUH PENBCOB; ONPEAEICHHIE TPABUTALIMOHHON )KECTKOCTH M TPABUTALMOHHON CHIIB;
OTIpeZieTIeHNE TPAaBUTAMOHHOTO MOMEHTA M YTIIOBOM I'PaBUTALIMOHHO KECTKOCTH; YPaBHCHNS,
OIUCHIBAIOLINE U3BUINCTOE ABHKECHUE KOJIECHOMU Maphl C YYE€TOM JCHCTBYIONINX HAa HEE CHUIL.

Cuibl Kpuna.

Bo3HHKHOBEHNE KOHTAKTHBIX HANPSDKEHUH B KOJIEce M MATHO KOHTAKTa; ycJoBUe Mu3eca; onpeeneHue
CHJI KpHIIA UCXO/Is M3 PelIeHHst KOHTaKTHOW 3anaun ®. Kaprepom; pacuer MakcUMaibHOTO U
MHHUMAaJIBHOTO 3HaYCHUH K03(h(hUIMEHTa KpHIIa; TEOpHs B3aUMOIEHCTBIS KoJieca u penbea [x. Kankepa;
ornpezeneHne K03 GUINEHTOB IPOJOIBFHOTO U TIOIEPEIHOr0 Kprna, KO3 PUIINEeHTa CIINHA U
K03((UINECHT KPHUIIa, XapaKTEPHU3YIOIIETO B3aUMHOE BIMSHHE CITMHA U IIOIIEPEYHOTO KPHIIA; paciyeT

3¢ (exTHBHON KOHYCHOCTH poduist OGaHIaka KPUBOIHHEHHOTO O9epPTaHuUs; pacueT Kod(pUIreHTa
YBEIHYCHHUS] CKOPOCTH MOIIEPEYHOTO CKOIBKECHHUS TOUKH KOHTAKTa 3a CYET OOKOBOM KaYKH KOJICCHOU
napbl; KOPPEKTUPOBKA CYMMapHO# CHIIbI KpuIia 1o HenuHelHo# Teopun K.JI. J>xoHcOHa; cyMMapHBIi
KPHIT; 3aBUCUMOCTB KO3 PUIEeHTa CLEIUIEHNS] OT CyMMapHO# OTHOCHTENILHOM CKOPOCTH
MPOCKab3bIBaHM KOJIECa.

ypaBHeHI/ISI HU3BHIIMCTOI'O ABHKCHHA KOJIECHOM IMapbl U IIPOBCPKaA YCTOI‘/‘I‘II/IBOCTI/I.
I[H(I)(I)epeHHHaJ’ILHBIe YpaBHCHUSA U3BUJIIMCTOIO ABUKCHUS KOJICCHOI Tapbl € IICEBAOCKOJIbXCHUCM
(KpI/IHOM) 1 CpAaBHCHUC UX C CHCTEMOH ypaBHeHPIﬁ, OITMCBIBAIOIIUX CB060,Z[HBIC BCPTUKAJIBHBIC KoJIeOaHus
HByXMaCCOBOﬁ CHCTCMBI, H€YCTOI\/'I‘II/IBOG HU3BHUJINCTOC IBHXXCHHUEC OI[HHO‘IHOﬁ KOJIECHOI Mapbl; KPUTUICCKAA
CKOPOCTb ABUIKCHUA; COOTHOILICHUC KpPITPI‘IeCKOﬁ u KOHCprKL[HOHHOfI CKOpOCTeI;'I JABHXKCHUA.

OcoOeHHOCTH OOKOBBIX KOJ€0aHUM JIOKOMOTHBOB.

Haberanue rpe6Hs 6aHgaka Ha PebC; yUeT HEPOBHOCTH MyTH B IUIAHE; YUET MOMEPEUHBIX PEAKIIUN
OYKCOBBIX CBs3eH M MOMEHTA OT NIPOAONBHBIX PEaKIIHii; oTpeaeaeHne OOKOBO CHIIBI ¢ yIEeTOM
BO3MOYKHOTO HaOeraHus rpebHs 6aHIaXka Ha Pesbe; ONpeieIeHHe MOMEHTAa aKTUBHBIX CHJI, BBI3BIBAIOIINX
BUJISTHUE TEJICKKH; y4eT ONPOKHIBIBAIOLIEr0 MOMEHTA B YpaBHEHHH OOKOBOW KauKu Ky30Ba; OIpe/eieH e
JKECTKOCTH HPY>XHH PECCOPHOTO MOJBEIINBAHMS C YUETOM 3amaca OT ONPOKHUIBIBAHHS Ky30Ba.

Br160op monenu nytu.

AOCOFOTHO XKECTKHUHU yTh; O€3bIHEPIIMOHHBIA HEPABHOYIIPYTHA YTh; TUCKPETHBIN YIIPYTO-BI3KHU Y Th;
KOHTHHYaJIbHAs MOJIEIb IyTH; YaCTOTHAS XapaKTEPUCTHKA IIPOTHOAa ITyTH TPH ICHCTBUU ¢ INHIIHON
rapMOHHMUYECKOM CHUJIbI; pacueT BEIIeCTBEHHON U MHUMOM COCTaBIIAIOIINX YACTOTHOW XapaKTePUCTUKU
nporuba myTu; GyHKINS CIEKTPATLHOM MIOTHOCTH BO3MYIICHHUS.

Crnyuaiinbie KoneOaHusl.

[TocTaHOBKA 3a]1a4H; MOHSTHE O CIYYaHOM MPOIECCE M er0 XapaKTePUCTUKAX; PEATH3AIlHS CIIyYaiHOTO
MpOIECcca; MATEMATHIECKOE OXH/IAHUE; AUCIIEPCHUS; ABTOKOPPEIAIHOHHAS M B3aUMHAs KOPPEISIHOHHbIE
(YHKIMH ¥ UX HOPMUPOBAHHKE; MIOHSATHE O CTAIIMOHAPHOM IPOIECCE; IPrOANUECKHIA CTAI[HOHAPHBIN
nporecc.

10

CaolicTBa KOPPENSIIMOHHBIX (YHKITHH.
TunoBsle TpapuKK U BEIPAKESHUS aBTOKOPPEIAIHOHHON M B3aNMHON KOPPEITSIIMOHHOMN (DyHKITHIA;
KOppesuoHHas (YHKIUA TapMOHIUYECKOTO CHTHAJIA CO CITyJaifHOH (ha3oi.

11

CHCKTpaHBHaﬂ IJIOTHOCTH CJIy‘-I&fIHBIX mponeccoB.

OnpezeneHne CIeKTPaTbHON INIOTHOCTH CIYYalHBIX MPOIECCOB; CBOHCTBA CHEKTPAIbHON INIOTHOCTH;
OJTHOCTOPOHHSS M ABYCTOPOHHSISI CIICKTPAIBHBIC TUIOTHOCTH; «OEIBIN IIyM»; Tpa( UK KOPPEIIIHOHHBIX
(hYHKIMH ¥ CIEKTPATBHBIX IIOTHOCTEH, HOCTPOCHHBIC TIPU PA3IHMYHBIX 3HAYCHUSIX CTCIICHU 3aTyXaHHUs.




/o

TemaTuka JTEKIMOHHBIX 3aHATUHN / KpAaTKOE COJIEpKAHNE

12

Bzanmuas CIICKTpaJIbHasd IJIOTHOCTD.

Omnpenenenye B3anMHOM CIIEKTPpaIbHOU IJIOTHOCTH; BellleCTBEHHas (CHH(pa3Hast), MHUMas (KBaJpaTypHasi),
aMIUIMTYZHAS U (a30Basi COCTABISIONIAs B3AUMHON CIIEKTPAIbHOM INIOTHOCTH; (YHKIIMS KOT€PEHTHOCTH;
MOMEHTBI M XapaKTEepPUCTUKH CHEKTPaJIbHON INIOTHOCTH; pacyeT 3¢ (EeKTUBHON YacTOTHI CIIy4aliHOTO
npotecca; pacyeT KO3 PUIIHEeHTa INPOKONOIOCHOCTH CIIy4aiHOTO MPOIIecca; ONpeAeIeHUE INPUHBI
(YHKIMH CTIEKTPAILHOM IUIOTHOCTH.

13

[Tonsarust o Makcumymax (MUHUMYMax) CIy4aifHOTO MpoIecca.
AOGCONIOTHBIN U JTIOKAJHHBIE MAKCUMYMBI (MIHIMYMBI); 3aKOHBI pacTpeieieHns a0COTIOTHBIX
MaKCHMYMOB; OIIPEACIICHHE CPEIHEro 3HaYeHNUs abCOMOTHOr0 MakcuMyMa 1o gopmyine Kpamepa.

14

OnpeneneHre peakuuy JMHEHHON TUHAMUYECKOW CUCTEMBI Ha CIIy4ailHO€ BO3MYILICHHE.
3a)1aH1/1e BCKTOpa BOBMyIIIeHI/Iﬁ; OIpPCACIICHNEC KOMIIJICKCHOT'O cnyqai/’[Horo CIICKTPa BBIXOJAHBIX IMPOLECCOB;
YCTaHOBUJICHUE CBA3U MCKAY CIICKTPAJIbHBIMU MJIOTHOCTAMU BXOJa U BbIXOJA, PCHICHUC 3aJa4un
I/IHeHTI/I(l)I/IKaHI/II/I [[HHaMI/I‘IeCKOﬁ CHCTCMBI.

15

IToka3zaTenu kauecTBa MEXaHUYECKOM YACTH 3.11.C.
IlonsATne o kauecTBe, MOKA3aTENH Ka4eCTBA; pa3felieHHe IoKa3aTeNnell kauecTBa Ha 11 OCHOBHBIX Ipym;
o01mue st MeXaHWIeCKOH YacTH M JIOKOMOTHBA B LIEJIOM TTOKa3aTeNIN KayecTBa.

16

Crienmudrueckue It MEXaHUIECKOM YacTH TIOKa3aTe KayecTBa.
IToxaszarenu quHamuueckux kadectB (I1JIK): moka3aTenn BUOPO3aIUTHI TATOBOTO MOJABHKHOTO COCTABA;
HoKa3aTenay 0€30IMacHOCTH ABWKEHNUS; INIABHOCTb X0Aa.

17

CriocoOsbl BLI60pa CXEM M IIapaME€TPOB pECCOPHOIo MOABCIINBAHNA PCIbCOBLIX

SKHUIIAKEH.

Bnusaue napaMeTpoB pECCOPHOTO NOABCIIMBAHUSA HA IMOKA3aTCIIN Ka4€CTBa; MHOTOKpUTCPpUAIbHAA
ONITUMU3AIHS TAPAMETPOB PECCOPHOTO ITOABEIINBAHNUS; pACUET IEeJICBON (DYHKIUHU B BHIC (PYHKIIH
CYMMApPHBIX JOIMYCTUMBIX NOTCPb, OIUCHIBAIOIIAasA yCJIOBUA KOMIIPOMHUCCA.

18

OHTI/IMI/ISaIII/ISI napamMeTpoB PECCOPHOIo MOABCIIMBAHUSA 10 MUHUMYMY HHTCHCUBHOCTHU

BLI6pOCOB Moka3aTeliell KaueCcTBa 3a A0IIYCTUMYHO 00J1acTh .
Pacuer neneBoii GyHKIMH B BUJE CYMMapHO# HHTEHCUBHOCTH BHIOPOCOB CIIydaifHOro mpolecca 3a
JIOITyCTUMYIO 00J1aCTh; MPUMEPHI PEIICHHUS 3a/1a4 ONTUMH3AIHH.

19

OCHOBBI pacucTa ,[[eTaJ'Ieﬁ MEXaHUYECKON 4acTu MMOABUXKHOTO COCTaBa HA TPOYHOCTh.
CrocoObI OIIpEACICHUA HaHpﬂ)KCHI/Iﬁ B 3JIEMCHTAxX KOHCprK].[I/If/'I 110 3a/JaHHBIM Harpys3kaM.

20

Pacuer cratnueckn HCOMPCACIINMMBIX CUCTEM.
CrocoOsI OLICHKH NPOYHOCTHU HECYIIUX JeTajnei IMOABMKHOTO COCTaBa.

21

XapaKTepI/ICTI/IKI/I YCTaHOCTHOﬁ IMPOYHOCTHU U CIIOCOOBI €€ MOBEIIIEHHS.
3amnac ycTaJoCTHOW MPOYHOCTH U CHOCOOBI €r0 OLIEHKH NP JIETEPMUHUPOBAHHBIX PEKUMAaX HATPYKEHHS.

22

dusnyecKkrue OCHOBEI mponecca pa3pymceHust METaJlJIOB.

BeposaTHOCTHBIN XapaKkTep UX IPOYHOCTHBIX CBONCTB.

23

PacueTsl Ha yCTaI0CTHYIO IPOYHOCTH NIPHU CIIYYaHHBIX PEKUMaX HArPYKEHHUS.
Jenenre HecyIuX AeTanei MOABIKHOTO cocTaa Ha rpynmsl (I u I1) B 3aBHCHMOCTH OT MOCTEICTBHIA UX
OTKAa3a.

24

XapaKTepI/ICTI/IKI/I BKCHHyaTaHHOHHOﬁ Harpy>Xx€HHOCTH HECCYIIUX JieTajel IoABHKHOTO
COCTaBa U YUCT UX IIPU pacdeTax YCTaHOCTHOﬁ IMPOYHOCTH.

CoBpeMeHHbIE METO B! IIPOBEICHHUS JHHAMHUYECKUX U IIPOYHOCTHBIX HCTIBITAHUH 1 anmaparypa,
IIpUMEHsIEMast IIPU 3TOM.

25

Buapl 0TKa30B HECYIIMX JIE€TAIEH MOJABUKHOIO COCTABA.
HpOFHOSI/IpOBaHI/Ie HAaJAC)KHOCTHU HECYHINX }IeTaneﬁ.

26

Benununna npobera 10 NOSIBIEHUS YCTATOCTHBIX TPELIHH.
Camxenue kodpduimenTa 3amaca ycTaJoCTHOW MPOYHOCTH HIKE JOIMTYCTUMON BEITMYUHBI.




4.2. 3aHATUS CEMUHAPCKOTO TUNA.

JlaGopatopHbie pabOThI

/o

HaumenoBanue nabopaTopHbIX paboT / KpaTKoe cofepxaHue

HccnenoBanue ropu30HTAIBHBIX KOJICOAHUN U YCTOWYUBOCTH JBUKCHHS OMHOYHON

TCJIICKKHU ITOABHUXKHOI'O COCTaBa.

— aHaJIN3 KOHCTPYKIMH HCCISAYEMOTro KHIIaXa M ONpeielIeHHe ero apaMeTposB;

— pa3paboTKa MeXaHO-MaTeMaTHYECKOH MOJIeIN TMHAMUYECKOW CHCTEMBI 3KUIIaXK-IIyTh M COCTaBJICHHE
ypaBHEHHI KOJIeOaHUH;

— COoCTaBJICHHE MaTpHIbI K03 GUINEHTOB AU PepeHINaIbHBIX YPaBHEHUIT;

— aHaJIU3 MOJYYEeHHBIX Pe3yIbTaTOB PacYETOB; ONpeIeIeHHe KPUTHIECKOH CKOPOCTH JIBIKEHUSI.

Pacuer paMbl TCJIC)KKHW HA IIPOYHOCTD IIPU ,Z[CI>'ICTBI/II/I BepTHKaHBHOﬁ CTaTHYECKOM

Harpy3Ku.

— OIpEEIICHUE OCHOBHBIX Pa3MEPOB PaMBI TEIICHKKH;

— pacyeT Macchl Ky30Ba U TEIEKKH; COCTABICHIE BECOBON BEIOMOCTH.

— pa3paboTKa CXeMbI HATPYIKECHHS PaMbl TEJIKKU U PacyeT ACHCTBYIONIMI Ha HEe BEPTHKAIBHBIX CHIL;

— pacyeT paMbl TEJIECKKH Ha IIPOYHOCTH METOIOM CHII IIPH ACHCTBHH BEPTUKATIBHOM CTATHIECKON
Harpys3Ku;

— aHaJIu3 CYMMApPHBLIX 3II0P 1/13r1/16a101u1/1x " KPpYTAIIUX MOMCHTOB; OIPEACIICHUC OIMaCHBIX CequHﬁ;

— pacueT HOPMaJbHBIX, KACATCIIbHBIX U DKBUBAJICHTHBIX HaHpﬂ)KeHI/Iﬁ B OITACHBIX CCUCHUAX; CPABHCHUEC C
JOIMyCKa€MbIMU 3HAYCHUAMU.

[IpakTrueckue 3aHATHS

Temaruka MPakKTUYECKUX 3aHITHI/KPATKOE COJIEPIKaHUE

[TocranoBka nenel n 3a1a4 Kypca NPaKTUYECKUX 3aHATHMN.

PaccmarpuBaemble BOIPOCHL:
- pa3paboTka MEXaHO-MaTeMaTHYECKUX MOJIeNiel TSIroBoro noasmxHoro cocrasa (TTIC).

OO0111€e MOHATHS O KOJIeOaHUAX.
PaccmarpuBaeMbie BOTIPOCHI:

- o0mre moHATHS 0 Konebanmsx nemxymerocs TIIC;
- IPUHIUTIBI COCTABIICHUS KHHEMATHICCKUX CXEM

VYrpyrue u AMCCUNIaTUBHBIE 3JIEMEHTHI peccopHoro nozasemubanus TIIC.

PaccmarpuBaemble BOIPOCHL:
- pacueT ynpyrux ¥ JUCCUIATUBHBIX CHJI SJIEMEHTOB PECCOPHOTO MOIBEIINBAHUS.

Pa3pa60TI<a MEXaHO-MaTeMaTHYECKOM MOJIEIN OJJTHOOCHOTO dKHITIaXKa C ABYMs CTCIICHAMU

CBOOO/IEL.

PaCCManI/IBaeMLIC BOHpOCLI:

- pa3pa60TKa MeX&HO-MaTGMaTH‘IeCKOﬁ MOJAECINU OAHOOCHOI'O DKHUIIa>xa C Z[ByMH CTCIICHAMU CBO60,HLI;
- COCTABJICHHUC ypaBHCHI/Iﬁ BCpTI/IKaHLHHX KOJ'Ie6aHI/II7L

MexaHo-MaTeMaTHISCKas MOZCIIb IIJIOCKOTO ABYXOCHOI'O SKHIIAXKa
PaccmarpuBaemble BONIPOCHI:

- pa3paboTKa MeXaHO-MaTEMaTHIECKOH MOJIENH MIOCKOT0 JBYXOCHOTO 3KUMaXKa;
- COCTaBJICHHE YPaBHEHUH BEPTUKAIBHBIX KOJICOAHHUI.

HpOCTpaHCTBeHHaH MEXaHO-MaTEMaTHYCCKasa MOACIIb DKHUIIaXKa

PaCCManI/IBaCMLIe BOIIPOCHI:

- pa3pa60TKa HpOCTpaHCTBCHHOfI MEXaHO-MaTeMaTUISCKOM MOJACIIM SKHIIaXKa JJIsd UCCIICJOBaHUA
TOPHU30OHTAJIBHBIX KOJ'Ie6aHHﬁ;

- COCTaBJICHUC ypaBHeHI/Iﬁ TOPU30OHTAJIBHBIX KoJIcOaHui.




TemaTuka MpaKTHYECKUX 3aHATUI/KpAaTKOe CollepKaHHe

7 |CioHBIE MEXAHO-MATEMATUUYECKUE MOJAEIIH

PaCCManI/IBaeMI)Ie BOIPOCHI:

- pa3pa60TKa CJIOKHBIX MECXaHO-MAaTEMAaTHYCCKUX Mo,ueneﬁ THC JUT UCCIICJOBAaHUS BbIHYKICHHBIX
BCPTUKAJIBHBIX KO.]'IC6aHHI71.

8 |Cioxuble MexaHo-MaTeMaTnyeckue Moaenu TIIC

PaccmarpuBaemble BOIPOCHI:

- pa3paboTKa CIOXKHBIX MexaHo-MaTeMmaTinaeckux mozeneit TIIC ais ucciaeqoBaHus BRIHYKICHHBIX
TOPM3OHTAIBHBIX KOJICOaHUH.

4.3. CamocrosiTenbHas paboTa 00yJarommxcsl.

Buna camocrositenbHOM paboThI

1 |[ToxroroBka k 1a00OPAaTOPHBIM paboTamM

2 |Pabota ¢ NEeKIIMOHHBIM MAaTEPHAJIOM, C JIUTEPATYPOd, CAMOCTOSTEILHOE H3yUCHUE
pa3enoB TEM.

Brimonnenue kypcoBoi paOoThI.

4 IToaroroBska k HpOMeH(YTOqHOﬁ aTTcCTalluu.

[ToaroroBka Kk TeKymeMmy KOHTPOJIIO.

4.4. ITpumepHbIN IEpeUYEHb TEM KYPCOBBIX padOT
Bb160p mapameTpoB pecCOpPHOTO MOABEIIMBAHUS MTOJABHKHOTO COCTaBay.

PaGoTa npeaycmaTpuBaeT BHIMOTHEHUE CICTYIOIINX TAIOB:

4.4.1. Pa3zpaboTKa KHHEMATUYECKOW CXEMbI MOJIBUKHOTO COCTaBa 3aJJaHHOTO
THUIIA ¥ 33JJaHHOI 0ceBOM (DOPMYJIBI 111 BEPTUKAIBHBIX KOJIEOaHUH.

4.4.2. CocTaBlIcHHE B COOTBETCTBUU C 3aJaHUEM YPABHEHHUN BEPTHUKAJIbHBIX
Kos1e0aHuit 3aJaHHON MOJIEIIH.

4.4.3. OnpeneneHue HCXOJHBIX IMAPAMETPOB PECCOPHOTO MOJBEIIMBAHMS
3aJaHHOW MOJIEJIHU.

4.4.4. OnTumu3anys napaMeTpoB PECCOPHOTO MOABEUIUBAHUS MOABHKHOTO
COCTaBa.

4.4.5. PacyeTsl ClIydyallHBIX BEPTHUKAJIBHBIX KOJIEOAHUM MOENICH MOABUKHOTO
COCTaBa.

4.4.6. AMTIIUTYIHBIN (CHIEKTpaNbHBINA) aHaU3 OOOOIIEHHBIX KOOPIWHAT,
OTHCHIBAIOIINX CBOOOIHBIE M BBIHYXJICHHBIC KOJICOAHUSI.

4.47. Ananu3 TrpaduKOB AMIUIUTYAHBIX W  (PA30BBIX YACTOTHBIX
XapaKTEPUCTHK, a TAKXKE CIIEKTPATbHBIX IIJIOTHOCTEH BO3MYIIIEHUN 1 0000IIIEHHBIX
KOOPJAWHAT, OMKMCHIBAIOIINX BBIHYKJIEHHbIE BEPTUKATIbHBIE CITy4yailHbIe KOJICOaHUs
33JIaHHOTO THUIA TOJBUKHOTO COCTaBa C HCXOJAHBIMHU U ONTUMAJIbHBIMU
napamMeTpaMH PECCOPHOTO MOIBEIINBAHUSI.




4.4.8. Anamu3 TpaduKOB 3aBUCUMOCTEH OT CKOPOCTH JBWKCHHUS BEITUUYHH
[IJK moaBuX’HOrO cocTraBa IMPU BEPTUKAJIBHBIX KOJEOAHMSIX M ONpenesieHue
MaKCHUMAaJIbHO JIOITYCTUMOM CKOPOCTHU JBUKEHUS.

4.4.9. BLIBOOEL.

4.4.10. CouCOK UCHOIB3YEMOM JIUTEPATYPHI.

BapuanTsl 3a1anuii

1)

1. Bua xonebanuii: ropu30HTaIbHbIE

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

4. Knacc tarosoro npusoja: II

5. KoHCTpyKIIMOHHAs CKOPOCTh: 175 km/4
2)

1. Bun konebaHuii: BEpTUKaJIbHbIE

2. Tun noABMKHOTO COCTaBa: 3JIEKTPOIIOE3]
3. OceBas popmyna: 20 — 20

4. Knacc tarosoro npusoaa: I

5. KoHCTpyKIIMOHHAsI CKOPOCTh: 125 km/4u
3)

1. Bua xosie6aHuii: TOpU30HTATBHBIC

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

4. Knacc tarosoro npusoaa: I

5. KoncrpykimonHas ckopocts: 140 km/4
4)

1. Bun xonebanuii: BepTUKAIbHBIC

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

4. Kiacc tarosoro npupoaa: Il

5. KoHcTpyKkiimoHHast CKOpocTh: 95 kM/4



5)

1. Bun xonebanuii: ropu30HTaIbLHbIE

2. Tun NoJABMAKHOIO COCTaBa: AIEKTPOBO3
3. OceBas ¢popmyina: 30 — 30

4. Knacc tarosoro npupoja: |

5. KoHcTpykiimonHas ckopocTh: 80 km/4
6)

1. Bun xonebanuii: BEepTUKAJIbHbBIC

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

4. Kiacc tarosoro npusoaa: I

5. KoHcTpykimonHasi ckopocts: 125 km/4
7)

1. Bun konebaHuii: BEpTUKaJIbHbIE

2. Tun noABM>KHOTO COCTaBa: BaroH METPO
3. OceBas ¢opmyna: 20 — 20

4. Knacc tarosoro npusoaa: 11

5. KoHCTpyKIIMOHHAsI CKOPOCTh: 125 km/4
8)

1. Bun konebaHuii: BepTUKaJIbHBIE

2. Tun NoABMKHOTO COCTaBa: 3JIEKTPOBO3
3. OceBas gopmyna: 20 — 20 — 20

4, Knacc Tsarosoro npuBoja: 11

5. KoHCTpyKIIMOHHAsI CKOPOCTh: 235 KM/
9)

1. Bunx xonebanuii: TOpU30HTATBHBIC

2. Tun noABMKHOTO COCTaBa: JICKTPOIIOE3 ]
3. OceBas ¢opmymna: 20 — 20

4. Kiacc tarosoro npupoaa: Il

5. KoncrpykimonHas ckopocts: 180 km/4
10)



1. Bun xone6anwmii: BEpTUKATHHBIC

2. Tun moABMXHOTO COCTaBa: JIEKTPOBO3
3. OceBas ¢opmyma: 20 — 20

4. Kitacc tarosoro npupoja: Il

5. KoHcTpyKimmoHHast CKOpOCTh: 165 km/4a

5. Ilepeuenp wu3IaHMM, KOTOpPHIE PEKOMEHAYETCS MCIOJIb30BaTh IIPH
OCBOEHUU JUCHUILIUHBI (MOYJIA).

ri\/ri bubnuorpadudaeckoe onrcanue Mecro nocryna

1 Mexanudeckas 9acTh TATOBOTO MOJABHKHOTO cocTaBa .B. HTB (yu.3); HTB (yu.6);
Buprokos; A.H. CaBocekun; I'.I1. Bypuak; ITox pex. U.B. HTB (¢6.)
buprokoBa OgnotromHoe uznanue Tpancropt , 1992

2 Meroauueckue ykazaHus JJIsl BBIIOJIHEHUS KypCOBOTO HTB (yu.3); HTB (¢6.);
MPOEKTa U KypcoBoi paboThl o quciumivye "Jlunamuka HTB (43.2)
anextponojBuxkHoro cocrasa" C.Jl. Kpymes, A.H.
CaBocbkuH, E.B. Cepnoounnes; MUUT. Kad.
"OnekTpuueckas Tiara" Ognoromuoe nznanne MUUT , 2004

3 Koncmekr nekuuii o auci. "{unamuka snnekrponoasmxaoro | HTb (yu.3); HTB (§6.);

cocrapa" (I'masa 3. Ciyuaitusie kone6anus) A.H. CaBocskun, | HTb (43.2)
JI.B. Bunnuk, A.W. Tonskos, E.B. Cepno6unues; Pex. A.H.
CaBocbkun; MUUT. Kag. "Onexkrpuueckas tsra"
Opnoromuoe uzganune MUUT , 2002

1 [TpodHOCTh M 6€30TKa3HOCTH MOJABMKHOTO cocTaBa xene3nbix | HTh (yu.6); HTb (§6.)
nopor A.H. CaBocekun, I'.I1. Bypuak, A.Il. MaTBeeBuueB u
np.; [lox o6mr. pen. A.H. CaBocbkuna OHOTOMHOE M3/IaHKE
Mammunoctpoenue , 1990

6. IlepeueHb COBpEMEHHBIX NPOPECCHOHAIBHBIX 0a3 JaHHBIX U
WHGOPMAITMOHHBIX CIPABOYHBIX CHCTEM, KOTOPBIE MOTYT HCIOJB30BaThCSA IPH
OCBOCHUU JUCHUIUIUHBI (MOYJIA).

http://library.miit.ru/ — nayuHo-Texuuueckas ouoimoreka PYT (MUUNT).

http://www.elibrary.ru/ — Uadopmannonnsii mopran Haydnas siekrpoHHast

oubmuoTexa.

http://window.edu.ru — emuHast KoyuteKiHs HU(GPOBBIX 00pa30BaTEIbHBIX
pecypcoB

http://rzd.ru/ — caiit OAO «PXI».

[TouckoBeie cucteMbl: Yandex, Rambler, Google, Mail



7. llepedyeHb JNHIICH3UOHHOTO ©  CBOOOJHO  PaCHPOCTPAHIEMOTO
MpOrpaMMHOr0 OO€CTedYeHus, B TOM YHCJIE OTEUECTBEHHOI'O IPOU3BOJICTBA,
HEO0OXOIMMOT0 JIJI OCBOCHHMS TUCITUTIIIUHBI (MOTYJIs).

Cucrema aBTOMaTU3UPOBAHHOIO MpoeKTUpoBanus Komnac.
CrnenmanmusupoBanHas nporpamma MathCAD
CnenunanuszupoBanHas nmporpamma MATLAB

8. OmnucaHue MaTepUasIbHO-TEXHUYECKOW 0a3bl, HEOOXOAMMOW st
OCYIIECTBJICHUSI 00pa30BaTEIHLHOTO MpOolecca MO AUCHUILTHHE (MOIYIIIO).

Jlst mpoBeieHNsT TIEKIIMOHHBIX 3aHATUH HE0OX0aMMa CTeHAI3UPOBAHHAS
JIEKIIMOHHAS ayJAUTOPUS C MYJIbTUMEINA alllapaTypoil 1 UHTEPAKTUBHOM JIOCKOH.
Ji1st mpoBeieHus J1abOpaTOPHBIX 3aHATUN HEOOXO0IMM KOMITbIOTEPHBIN KIIAaCcC

CO CHEIHUATU3UPOBAHHBIM TIPOTPAMMHBIM OOCECIIEUEHHEM M TIOJKIIOYCHUEM K
cetaM INTERNET

9. ®opma MPOMEKYTOUHOM ATTECTALINU:

Kypcosas pabota B 6 cemectpe.
DK3aMeH B 6 cemecTpe.

10. OueHouHbIE MaTEpHUAIIBI.

OreHOYHbIE MaTepUaIbl, TPUMEHSIEMbIE TIPH TIPOBEICHUN MPOMEKYTOUHON
aTTeCTallui, pa3padaThIBAlOTCA B COOTBETCTBUHU C JIOKAJIHHBIM HOPMATHBHBIM
aktrom PYT (MUUT).



ABTODBI:

JIOLICHT, IOIIEHT, K.H. Kadeapbl
«IIEKTPOIoe3/1a U TIOKOMOTHUBBD)

JIOLICHT, OIEHT, K.H. Kadeapbl
«IIEKTPOIoe3/1a U TIOKOMOTHUBBD)

JIOIIEHT, JOIICHT, K.H. Kadeapsl
«IJEKTpOoIoe31a U TOKOMOTHUBBI

npodeccop, npodeccop, K.H. kKadeapsl
«DNEeKTpoIoe3/1a U JIOKOMOTUBBI

npodeccop, npodeccop, A.H. kKadeapbl

«IEeKTpOonoe3aa U JOKOMOTHUBBI»

CorJiacoBaHo:

Hupektop
3aBenyromuii kadeapoi Sull

[Ipencenarens yueOHO-METOAUYECKOM
KOMHCCHUU

A.Il. BacuibeB

I1.C. I'puropneB

H.N. Jlonraues

E.K. PeiOHUKOB

A.H. CaBoCcbKkUH

O.H. IlokycaeB
O.E. ITynoBukos

J1.B. ITapunos



