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1. OOue cBeaeHus 0 JUCHUILIMHE (MOTYJIE).

ensamu ocBoeHUs yuyeOHON TUCHUIUIMHBI «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 JIBIHKECHUU T10 PEILCOBOMY MYTH, a TaKXKe SIBJICHUMN, BOSHUKAIOIINE MPU
B3aMMO/ICHCTBUH TTOJBUKHOTO COCTaBa C OKPYIKAOIIEH CpeIoi;

— W3y4YeHWEe MWHAMHUYECKHUX SIBJICHUH IS TPABUIHBHOTO BHIOOpA CXEMBI U
rapaMeTpoB O00OpYJOBaHUsSI TMOJIBHDKHOTO COCTaBa U, B YaCTHOCTH, €rO
BUOPO3AIIUTHBIX YCTPOUCTB (PECCOpPHOE TMOJBEIIMBAHUE, TOPU3OHTAIBHBIE,
MPOJOJILHBIE U TIONIEPEUHBIE CBSI3M KOJIECHBIX Map C paMOi TEJIEKKHU U TEICKKH C
KY30BOM, TIOJIBEIIIMBAHHE TATOBOTO JBUTATENIS, TATOBOI'O PEAyKTOpa U T. IL.), 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 U COBPEMEHHBIE METO bl TPOBEACHUS
JTUHAMUYECKUX U TPOUYHOCTHBIX UCIIBITAHUH.

3agayamMu OCBOCHHUS y4eOHOM MuCHHMIUIMHBI «OCHOBBI MEXaHHUKH TATOBOTO
MOJIBMYKHOTO COCTaBa SIBJISIOTCS:

— OCBOGHHME 3HAaHMH O TMEIAX M3YYECHHUS JIMHAMHYECKUX SIBJIICHUM,
BBI3BIBAEMBIX HEPOBHOCTSIMHU, BCET/1a UMEIOITUMHUCS Ha JKEJIE3HOIOPOKHOM ITyTH U
OaHgakax KOJICCHBIX Map W MPOSBISIOMIUMH C€OSl MpPU JBUXXCHUU TOJABUKHOTO
COCTaBa MO TNYyTH, MOHUMAHMS, YTO JAUHAMUYECKUE SIBJICHUS HE SBIISIIOTCA
HEOOXOJIUMBIMH JIJIsl BBIMIOJIHEHUSI OCHOBHOM (DYHKIIMM TOABUYKHOTO COCTaBa:
oOecrieueHus epeBO30YHOIO MPOIIecca;

— ocBOoeHHE (OPM IPOSIBICHUS TUHAMUYCCKHUX SIBJICHUN B DKCILTyaTalluH, UX
HETaTUBHOTO BJIMSHUS Ha TPOYHOCTh M (DYHKIIMOHHPOBAHHME MEXAHUYCCKOU MU
AJEKTPUYECKON YacTH TM.C., METOJIOB HCCIEIOBAaHUS M CPEJICTB OTrpaHUUYCHUS
JTUHAMHYECKUX SIBJICHUH B DKCILTyaTallly;

— OCBOGHHE CTYyJIGHTaMU METOJIOB HCCIIeJIOBaHUS CBOOOJHBIX U
BBIHYKJICHHBIX TOPU30HTAJIBHBIX U BEPTUKAJIBHBIX KOJCOAHUN CIIOKHBIX MOJIEIICH
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 UCCIEAOBaHMS CBOOOHBIX U BBIHYKJIEHHBIX KOJICOaHMUI];

— OCBOEHUE CTYJICHTaMU METOJOB UCCIIEIOBAHUS MPOYHOCTU U HAJIEKHOCTH
Hecymux KoHcTpykuuii 11C;

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

2. Ilnanupyemble pe3ynbTaThl 00YUEHHS N0 JUCUUILIMHE (MOIYJIIO).

[lepeyenbp (GopMHUpPYEMBIX pPE3YyJIbTaTOB OCBOEHHS 00pa30BaTENIbHOM
porpaMMbl (KOMIETEHIIH) B pe3yabTaTe 00yUeHHs 110 AUCUUTUIHHE (MOJIYJIIIO):

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 HarpykK€HHOCTH DJIEMEHTOB IIOABHMIKHOIO COCTaBa,
OCHOBHBIC JIMHAMHUYECKHE XapaKTCPUCTUKH CHCTEMBbI «IOABMIKHOM COCTaB —
IyTh», METOABl HCCIICIOBAHUS KOJICOAHMM ¥  yCTOMYMBOCTH JBIKCHHS
MOJABMYKHOTO COCTaBa, OCHOBHBIC MPHUHIUIIBI pacueTa IMPOYHOCTH DICMEHTOB
MTOJABMYKHOTO COCTaBa, PaCYCTHBIC CXEMbl OCHOBHBIX JICTAJICH U Y3JI0B MTOABUKHOTO
COCTaBa, METOIbI UX MATEMATHICCKOTO MOICITUPOBAHUS

YMmern:

HCIIOJIB30BATH PIH(bOpMa]_II/I}O O HOBBIX M IICPCIICKTHBHBLIX KOHCTPYKIMAX
TATOBOT'O ITOABHUXKXKHOI'O COCTaBa, BI>I6I/IpaTI> N3 U3YYCHHBIX MCTOI0B HGO6XOI[PIMI>II>1
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 TPUMEHEHUS] THUIMOBBIX PACUETHBIX METOJ0B OOOCHOBaHUS
mapaMeTpPOB TATOBOIO IOJIBMYKHOTO COCTaBa, METOJAMHU OLICHKU JIMHAMUYECKHUX
CIJI B JJIEMEHTAX IIOJIBUKHOTO COCTaBa, METOJAAMHM OLICHKH HAIPSKEHHOIO MU
ne(OPMHUPOBAHHOTO COCTOSIHHSL DJICMEHTOB IIOJBIKHOTO COCTaBa, METOJaMHU
MOJICTTUPOBAHUSA TUHAMUKA W IPOYHOCTH



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

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

3.2. O0bem gucHUIUIMHBL (MOAYJsl) B (QopMe KOHTAKTHOM paboThI
oOyJarommxcss ¢ MEJaroTHYeCKUMH  paOOTHHKaMU W (WIM)  JIUIAMH,
MIPUBJICKAEMBIMHU K peau3aiiy 00pa30BaTEIbHON MPOTPAMMBI Ha MHBIX YCIIOBUSX,
P MIPOBEJICHUH yUCOHBIX 3aHITHI:

KomnaecTBo gacoB

Tun y4eOHBIX 3aHSTHIT
Bcero | Cemectp Ne6

KonrakTHas paboTa Ipu NpoBeIeHUH 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 00yYarouxcs, a Takxke B (hopme
KOHTAKTHOU pabOThl 00yUYarOIIUXCSl C MEJarornuecCKuMu pabOTHUKaMU U (WJIN)
JUIAMH, MPUBJIEKAEMBIMH K peaiM3alui 00pa30BaTEIbHON MPOrpaMMbl Ha MHBIX
YCIIOBUSAX, IPH POBEAEHUHU POMEXYTOYHOM aTTECTALINN.

4. ConeprxaHue JUCUUTUIUHBI (MOIYJIA).

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 ypaBHEHUN OOKOBBIX KOJIEOAHUH.
KunemaTtnueckoe onmcanne npouecca KadeHns1 KOJIECHOH mapsl 0e3 IpOCKaIb3bIBaHUS: BBIBOJ yPaBHEHUH

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




TemaTuka JTEKIMOHHBIX 3aHATUHN / KpAaTKOE COJIEpKAHNE

IPOCTPAHCTBEHHAA 9aCTOTa, 3aKOH KoJIeOaHUH OTHOCA M BUJISTHUS KOJICCHOM 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); CIIHMH.

JlnHamMuyeckoe onucaHue Mmpouecca KauyeHus KOJIECHOM naphl.

Pacuer HOpManbHBIX peaKknnii TENEKKHU; pacdeT HOPMAIbHBIX PEAKIUH PEIbCOB; TONEPETHBIC U
MPOJONBHBIE PEAKIIUH PENBCOB; ONIPEAEICHIE TPABUTALMOHHOM KECTKOCTH U IPaBUTAI[MOHHON CHIIBL;
OTIpeZieTIeHNE TPAaBUTAIMOHHOTO MOMEHTA M YTTIOBOW TPaBUTALMOHHOM KECTKOCTH; YpaBHEHHUS,
OIUCHIBAIOLINE U3BUINCTOE ABHKECHUE KOJIECHOMU Maphl C YYE€TOM JCHCTBYIONINX HAa HEE CHUIL.

Cuibl Kpuna.

Bo3HMKHOBEHNE KOHTAKTHBIX HANPSDKEHUH B KOJIECce M ISTHO KOHTAKTa; yciioBue Museca; onpenesieHne
CHJI KpHIIA UCXO/Is M3 PelIeHHst KOHTakTHOH 3anaun ®. Kaprepom; pacueT MakCUMMasabHOTO U
MHHUMAaJIBHOTO 3HaYCHUH K03(h(hUIMEHTa KpHIIa; TEOpHs B3aUMOIEHCTBIS KoJieca u penbea [x. Kankepa;
ornpezeneHue K03(GUINEHTOB IPOJOIBFHOTO U TIONIEPETHOTO KpHIla, K03 HUINEeHTa CITHA 1
K03((UINECHT KPHUIIa, XapaKTEPHU3YIOLIETO B3aMMHOE BIIMSIHUE CIIMHA W TIOTIEPEYHOT0 KPUIIa; pacdyeT

3¢ (exTHBHON KOHYCHOCTH poduist OGaHIaka KPUBOIHHEHHOTO O9epPTaHuUs; pacueT Kod(pUIreHTa
YBEIMUYCHHUS CKOPOCTH MOIIEPEYHOTO CKOIBKECHHUS TOUKH KOHTAKTa 32 CYeT OOKOBOW KauyKH KOJIECHOM
napbl; KOPPEKTUPOBKA CYMMapHOH CHJIBI KpuTia 1o HenuHerHoi Teopun K.JI. JI>koHCOHA; CyMMapHBIi
KPHIT; 3aBUCUMOCTB KO3 PUIEeHTa CLEIUIEHNS] OT CyMMapHO# OTHOCHTENILHOM CKOPOCTH
MPOCKab3bIBaHM KOJIECa.

ypaBHeHI/ISI HU3BHUIIMCTOI'O ABHMKCHUA KOJIECHOM Imapbl U IIPOBCPKaA YCTOﬁqHBOCTH.
I[H(I)(I)epeHHHaJ’ILHBIe YpaBHCHUA U3BUJIIMCTOTIO ABMIKCHUA KOJICCHOI Mapbl € NICEBAOCKOJIbKCHUCM
(KpI/IHOM) 1 CpAaBHCHUC UX C CHCTEMOH ypaBHeHPIﬁ, OITMCBIBAIOIIUX CB060,Z[HBIC BCPTUKAJIBHBIC KoJIeOaHus
HByXMaCCOBOﬁ CHCTCMBI, H€YCTOI\/'I‘II/IBOG HU3BHUJIUCTOC IBHKXCHUC OHHHOqHOﬁ KOJIECHOI Mapbl; KPUTHUICCKAL
CKOPOCTb ABHUKCHUA; COOTHOILICHUC KpHTquCKOﬁ u KOHCprKL{HOHHOﬁ CKOpOCTeﬁ JABHKCHMUA.

Oco0eHHOCTH OOKOBEIX KOJIEOAHUH JIOKOMOTHBOB.

Haberanue rpe6Hs 6angaka Ha peibC; y4eT HEPOBHOCTH IyTH B IUIAHE; YUET MOMEPEYHBIX PEeaKIIH
OYKCOBBIX CBsI3ei M MOMEHTA OT MMPOIOJIBHBIX PEAKIIHIA; OTIPeIeICHUEe OOKOBOM CHIIBI C YIETOM
BO3MOXHOTO HaberaHus rpeOHs OaHIa)ka Ha PENIbC; OTpe/IeIeHHe MOMEHTA aKTUBHBIX CHJI, BHI3BIBAIOIIIMX
BUJISIHUC TEJICIKKHU; YIEeT OMPOKUIBIBAIOIIECIO MOMEHTA B YPAaBHEHUH OOKOBOW KaUKU Ky30Ba; ONPEICIICHHE
JKECTKOCTH HPYKHH PECCOPHOTO MOJIBEIIMBAHMS C YUSTOM 3a11aca OT OIPOKH/IbIBAHHS Ky30Ba.

Br160op monenu nytu.

AOCOFOTHO XKECTKHUHU yTh; O€3bIHEPIIMOHHBIA HEPABHOYIIPYTHA YTh; TUCKPETHBIN YIIPYTO-BI3KHU Y Th;
KOHTHHYaJbHAsE MOJIEIb IyTH; YACTOTHAS XapaKTePHUCTHKA IPOTHOA IyTH NPU ACHCTBUH € TMHUIHOM
rapMOHHMUYECKOM CHUJIbI; pacueT BEIleCTBEHHON U MHUMOM COCTaBIIAIOMIMX YACTOTHOW XapaKTEPUCTUKHU
nporuba myTu; GyHKINS CIEKTPATLHOM MIOTHOCTH BO3MYIICHHUS.

Crnyuaiinbie KoneOaHusl.

INocTaHoBKa 3a1a4n; TIOHATHE O CITYYAHOM MPOIIECCE U €r0 XapaKTEPUCTHKAX; Pean3allus CIIyqaifHoTo
npolecca; MaTEeMAaTHIECKOe 0XKHaHHE; TUCTIEPCHS; aBTOKOPPEISIIHOHHAS 1 B3aUMHas KOPPEISILIHOHHBIE
(YHKIMH ¥ UX HOPMUPOBAHHKE; MIOHSATHE O CTAIIMOHAPHOM IPOIECCE; IPrOANUECKHIA CTAI[HOHAPHBIN
nporecc.

10

CBolicTBa KOPPENSIMOHHBIX (YHKITHH.
TunoBsle TpaduKK ¥ BEIPAKESHUS aBTOKOPPEIIIIMOHHON W B3aUMHON KOPPEIAINOHHONW (yHKIIUT;
KOppesuoHHas (YHKIUA TapMOHIUYECKOTO CHTHAJIA CO CITyJaifHOH (ha3oi.

11

CHCKTpaHBHaﬂ IJIOTHOCTH CJIy‘-I&fIHBIX mponeccoB.

OnpezneneHne CIeKTPaTbHON TNIOTHOCTH CIYYalHBIX MPOIECCOB; CBOWCTBA CHEKTPATbHOM INIOTHOCTH;
OJTHOCTOPOHHSS M IBYCTOPOHHSISI CIICKTPAIBHBIC TUIOTHOCTH; «OCIBIN IIyM»; rpa( KK KOPPEISIIHOHHBIX
(hYHKIMH ¥ CIEKTPATBHBIX IIOTHOCTEH, HOCTPOCHHBIC TIPU PA3IHMYHBIX 3HAYCHUSIX CTCIICHU 3aTyXaHHUs.




/o

TemaTuka JTEKIMOHHBIX 3aHATUHN / KpAaTKOE COJIEpKAHNE

12

Bzanmuas CIICKTpaJIbHasd IJIOTHOCTD.

Omnpenenenre B3aMMHOM CIIEKTPaIbHON IJIOTHOCTH; BellleCTBEHHas (CHH(pa3Has ), MHUMasl (KBaJpaTypHasi),
aMIUIMTYIHAS U (a30Basi COCTABISIONIAas B3AUMHON CIIEKTPAIbHOM IIIOTHOCTH; ()YHKIMS KOT€PEHTHOCTH;
MOMEHTBI M XapaKTEePUCTUKH CHEKTPaJIbHON IJIOTHOCTH; pacdeT 3¢ (GEeKTUBHOMN YacTOTHI CIy4aitHOro
npotecca; pacyeT KO3 PUIIHEeHTa INPOKONOIOCHOCTH CIIy4aiHOTO MPOIIecca; ONpeAeIeHUE INPUHBI
(YHKIMH CTIEKTPAILHOM IUIOTHOCTH.

13

[Tonsarust o Makcumymax (MUHUMYMax) CJIIy4aifHOTO MpoIecca.
AOGCONIOTHBIN U JIOKAJTbHBIE MAKCUMYMBI (MEHUMYMBI); 3aKOHBI pacTIpeIeIeHUs a0COTFOTHBIX
MaKCHMYMOB; OIIPEACIICHHE CPEIHEro 3HaYeHNUs abCOMOTHOr0 MakcuMyMa 1o gopmyine Kpamepa.

14

OnpeneneHre peakuuy JMHEHHON TUHAMUYECKOM CUCTEMBI Ha CIy4ailHOE BO3MYIIICHUE.
3a)1aH1/1e BCKTOpa BOBMyIIIeHI/Iﬁ; OIpPCACIICHNEC KOMIIJICKCHOT'O cnyqai/’[Horo CIICKTPa BBIXOJAHBIX ITPOLECCOB,
YCTaHOBUJICHUE CBA3U MCKAY CIICKTPAJIbHBIMU MJIOTHOCTAMU BXOJa U BbIXOJA, PCHICHUC 3aJa4un
I/I,HCHTI/I(I)I/IKaLH/II/I [[HHaMH‘IeCKOfI CHUCTCMHEI.

15

IToka3zaTenu kauecTBa MEXAaHUYECKOW YACTH 3.11.C.
IlonsATne o kauecTBe, MOKA3aTENN Ka4eCTBA; pa3felIcHUe I0Ka3aTeNell kauecTBa Ha 11 OCHOBHBIX IpyMIT;
o01mue st MeXaHWIeCKOH YacTH M JIOKOMOTHBA B LIEJIOM TTOKa3aTeNIN KayecTBa.

16

Crienmudrueckue UIst MEXaHUIEeCKOH YacTH TIOKa3aTen KayecTBa.
IToxaszarenu quHamuueckux kadectB (I1JIK): moka3aTenn BUOPO3aIUTHI TATOBOTO MOJABHKHOTO COCTABA;
NoKa3aTenay 0€30IMacHOCTH ABWKCHUS; INIABHOCTD XOAa.

17

CriocoOsbl BLI60pa CXEM M IIapaME€TPOB pECCOPHOIo MOABCIINBAHNA PCIbCOBLIX

SKHUIIAKEH.

Bnusaue napaMeTpoB pECCOPHOIO MOABCHINBAHMS HAa MTOKA3aTCIIN Ka4CCTBAa; MHOTI'OKpHUTEpHUAIbHAA
ONITUMU3AIHS TAPAMETPOB PECCOPHOTO ITOABEIIMBAHUS; pAacUeT IeIeBOi (PYHKIUH B BUAC QYHKIHA
CYMMApPHBIX JOIMYCTUMBIX NOTCPb, OIUCHIBAIOIIAasA yCJIOBUA KOMIIPOMHUCCA.

18

OHTI/IMI/ISaIII/ISI napamMeTpoB PECCOPHOI0 MOABCIIMBAHHNA 10 MUHUMYMY HHTCHCUBHOCTHU

BLI6pOCOB Moka3aTeliell KaueCcTBa 3a A0IIYCTUMYHO 00J1acTh .
Pacuer neneBoii GyHKIMH B BUJE CYMMapHOW MHTEHCUBHOCTH BBIOPOCOB CilydyaifHOTO mporecca 3a
JIOITyCTUMYIO 00J1aCTh; MPUMEPHI PEIICHHUS 3a/1a4 ONTUMH3AIHH.

19

OCHOBBI pacucTa ,[[eTaJ'Ieﬁ MEXaHUYECKON YacTH IMMOABUKHOT'O COCTaBa HA MPOYHOCTh.
CrocoObI OIIpEACICHUA HaHpﬂ)KCHI/Iﬁ B 3JIEMCHTAxX KOHCprK].[I/If/'I 10 3aJaHHBIM HArpy3kKam.

20

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

21

XapaKTepI/ICTI/IKI/I y'CTaJ'IOCTHOI\/’I IMPOYHOCTHU U CIIOCOOBI €€ MOBBIIIEHH.
3amac ycTajJoCTHOM MPOYHOCTH U CIIOCOOBI €r0 OLIEHKH MPH JEeTEPMUHUPOBAHHBIX PEXXHUMaX HATrPyKEHHUS.

22

dusnyecKkrue OCHOBEI mponecca pa3pymceHust METaJlJIOB.

BeposaTHOCTHBIN XapaKkTep UX IPOYHOCTHBIX CBONCTB.

23

PacueTsl Ha yCTan0CTHYIO IPOYHOCTH NPHU CIIy4alHBIX PEXKMMaX HarpyKEHUs.
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 pacyCTax YCTaHOCTHOﬁ IMPOYHOCTH.

CoBpeMeHHbIE METO B! IIPOBEACHHUS JMHAMUYECKUX U MMPOYHOCTHBIX HCIIBITAHUM U anmaparypa,
IIpUMEHsIEMast IIPU 3TOM.

25

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

26

Bennunna npo6era 10 NOSIBIEHUS YCTaJIOCTHBIX TPELUH.
Camxenue kodpduimenTa 3amnaca ycTaJoCTHOW MPOYHOCTH HIDKE JAOMYCTUMON BETMYUHBI.




4.2. 3aHATUS CEMUHAPCKOTO TUNA.

JlaGopatopHbie pabOThI

/o

HaumenoBanue nabopaTopHbIX paboT / KpaTKoe cofepxaHue

HccnenoBanue ropu30HTANBHBIX KOJICOAHUN U YCTOMYUBOCTH JBUKEHHS OJMHOYHON

TCJIICKKHU ITOABHUXKXHOI'O COCTaBa.

— aHaJIN3 KOHCTPYKIMH HCCISAYEMOTro KHIIaXa M ONpeielIeHHe ero apaMeTposB;

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

— COCTaBJICHHE MaTpHIbI KO3 GUINEHTOB Au(PepeHINaTbHBIX YPaBHEHHH;

— aHaJIU3 MOJYYEeHHBIX Pe3yIbTaTOB PacYETOB; ONpeIeIeHHe KPUTHIECKOH CKOPOCTH JIBIKEHUSI.

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

Harpy3Ku.

— OIPEIeIICHUE OCHOBHBIX Pa3MEPOB PaMBI TSICHKKH;

— pacyeT Macchl Ky30Ba U TEJICKKH; COCTABICHUE BECOBOU BEIOMOCTH.

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

— pacyeT paMbl TEJIECKKH Ha IPOYHOCTH METOIOM CHII IIPH ACHCTBIU BEPTHKAIbHOM CTATHIECCKOM
Harpys3Ku;

— aHaJIu3 CYMMApPHBLIX 3II0P 1/13r1/16a101u1/1x " KPYTAIIUX MOMEHTOB; OIIPEACIICHUC OIMAaCHBIX Ce‘IeHHﬁ;

— 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 M JUCCUIATUBHBIX CHJI 3JIEMEHTOB PECCOPHOTO IOABEUTHBAHNS.

Pa3pa60TI<a MEXaHO-MaTeMaTHYeCKOM MOIEIN OJJHOOCHOTO DKHUITaXKa C ABYMS CTCTICHAMU

CBOOO/IEL.

PaCCManI/IBaeMLIC BOHpOCLI:

- pa3pa60TKa MCX&HO'MaTeMaTI/I‘IGCKOﬁ MOJACINU OAHOOCHOI'O DKHUIIa>xa C ,HByMH CTCIICHAMU CB06OZ[I)I;
- COCTABJICHHUC ypaBHCHI/Iﬁ BCpTI/IKaHLHHX KOJ'Ie6aHI/II7L

MexaHo-MaTeMaTHISCKas MOZACIIb IIJIOCKOTO ABYXOCHOTI'O SKHIIa)XKa
PaccmarpuBaemble BONIPOCHI:

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

HpOCTpaHCTBeHHaH MEXaHO-MaTEMaTHYCCKasa MOACIIb DKHUIIaXKa

PaCCManI/IBaCMLIe BOIIPOCHI:

- pa3pa60TKa HpOCTpaHCTBeHHOﬁ MeXaHO-MaTeMaTHYECKOM MOJACIIM SKHIIaXKa JJIsd UCCIICJOBaHUA
TOPHU30OHTAJIBHBIX KOJ'Ie6aHHﬁ;

- COCTaBJICHUC ypaBHeHI/Iﬁ TOPU30OHTAJIBHBIX KoJIcOaHui.




TemaTuka MpaKTHYECKUX 3aHATUI/KpAaTKOe CollepKaHHe

7 |CioHBIE MEXAHO-MATEMATUUYECKUE MOJEIIH

PaCCManI/IBaeMI)Ie BOIPOCHI:

- pa3pa60TKa CJIOKHBIX MECXaHO-MAaTEMAaTHYCCKUX Mo,ueneﬁ THC JJIA UCCJIEAOBAaHM BbIHYKICHHBIX
BCPTUKAJIBHBIX KOHCGaHHﬁ.

8 |Cioxuble MexaHo-MaTeMaTnyeckue Moaenu TIIC

PaccmarpuBaemble BOIPOCHI:

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

4.3. CamocrosTenbHas padoTa 00y4JarOIHuXCS.

Buna camocrositenbHOM paboThI

1 |[ToxroroBka k 1a00OPAaTOPHBIM paboTamM

2 |Pabota c TEKIMOHHBIM MaTePHAJIOM, C JIUTEPATYPOH, CAMOCTOSTEILHOE U3yUCHHE
pa3enoB TEM.

Brimonnenue kypcoBoi paOoThI.

4 | IloarotoBka K MpOMEKYTOYHOU aTTECTALIUU.

[ToaroroBka Kk TeKymeMmy KOHTPOJIIO.

4.4. ITpumepHbIN IEpeUYEHb TEM KYPCOBBIX padOT
Bb160p mapameTpoB pecCOpPHOro MOABEIIMBAHUS MTOJABUKHOTO COCTABAY.

PaGoTa npeaycmaTpuBaeT BHIMOTHEHUE CICTYIOIINX TAIOB:

4.4.1. Pa3zpaboTka KWUHEMAaTUYECKOM CXEMBbI MOJIBUY)KHOTO COCTaBa 3aJJaHHOTO
THUIIA ¥ 33JJaHHOI 0ceBOM (DOPMYJIBI 111 BEPTUKAIBHBIX KOJIEOaHUH.

4.4.2. CocTaBieHre B COOTBETCTBUH C 3aIaHUEM yPaBHEHUI BEPTUKATBHBIX
Kos1e0aHuit 3aJaHHON MOJIEIIH.

4.4.3. OnpexneneHnue HMCXOIHBIX IMAPaMETPOB PECCOPHOTO IOJBEIINBAHUS
3aJaHHOW MOJIEJIHU.

4.4.4. OnTumu3anys napaMeTpoB PECCOPHOTO MOABEUIUBAHUS MOABHKHOTO
COCTaBa.

4.4.5. PacyeTsl CllydyallHbIX BEPTUKAJIBHBIX KOJIEOAHUM MOJIENICH MOABUKHOTO
COCTaBa.

4.4.6. AMIIUTYIHBIN (CHIEKTpalIbHBIN) aHaIW3 OOOOIIEHHBIX KOOPIWHAT,
OTHCHIBAIOIINX CBOOOIHBIE M BBIHYXJICHHBIC KOJICOAHUSI.

4.47. Ananu3 TrpaduKOB AMIUIUTYAHBIX W  (PA30BBIX YACTOTHBIX
XapaKTEPUCTHK, a TAKXKE CIIEKTPATIbHBIX IIJIOTHOCTEH BO3MYIIICHUN 1 0000IIIEHHBIX
KOOPJAWHAT, ONMKMCHIBAIOIINX BBIHYKICHHBIEC BEPTUKAIbHBIC CTydyaliHbIe KOJIeOaHUs
3aJJaHHOTO THUMAa TMOJBUXHOIO COCTaBa C MCXOAHBIMU M ONTHUMAaJbHBIMU
napaMeTpaMH peCCOPHOTO MOIBENIUBAHUS.




4.4.8. Ananmu3 rpaduKOB 3aBUCUMOCTEH OT CKOPOCTH JBWKEHUS BEIMYUH
[IJIK moaBuXHOTO cocTaBa MPU BEPTHKAJIBHBIX KOJEOAHUSIX U ONpeecHHUE
MaKCHUMAaJIbHO JIOITYCTUMOM CKOPOCTHU JBUKEHUS.

4.4.9. BLIBOOEL.

4.4.10. CouCOK UCHOIB3YEMOM JIUTEPATYPHI.

BapuanTsl 3a1anuii

1)

1. Bun xonebaHuii: TOpu30HTaIbHBIC

2. Tum OoABMKHOTO COCTaBa: JIEKTPOBO3
3. OceBas ¢popmymna: 30 — 30

4. Kimacc tarosoro npusoaa: 11

5. KoHCTpyKIIMOHHAs CKOPOCTh: 175 km/4
2)

1. Bun konebaHuii: BEpTUKaJIbHbIE

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

4. Knacc tarosoro npusoga: 1

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

1. Bun konebaHuii: TOpU30HTaIbHBIE

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

4. Knacc tarosoro npusoaa: I

5. KoncrpykimonHas ckopocts: 140 km/4
4)

1. Buna xoebanuii: BepTUKAIbHBIC

2. Tun noABM>XHOTO COCTaBa: BArOH METPO
3. OceBas ¢opmymna: 20 — 20

4. Knacc tarosoro npusoaa: Il

5. KoHcTpyKkiimoHHast CKOpocTh: 95 kM/4



5)

1. Bun xonebanuii: ropu30HTaIbLHbIE

2. Tun NoJABMAKHOIO COCTaBa: AIEKTPOBO3
3. OceBas popmyna: 30 — 30

4. Knacc tarosoro npupoja: |

5. KoHCcTpyKITMOHHAsI 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. KoHcrpykimonHasi ckopocts: 125 km/4
7)

1. Bun konebaHuii: BEpTUKaJIbHbIE

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

4. Knacc tarosoro npusoaa: Il

5. KoHCTpyKIIMOHHAsI CKOPOCTh: 125 km/4
8)

1. Bun konebaHuii: BepTUKaJIbHBIE

2. Tum NoJIBM>KHOTO COCTaBa: JIEKTPOBO3
3. OceBas gopmyna: 20 — 20 — 20

4. Knacc tarosoro npusoaa: Il

5. KoHCTpyKIIMOHHAsI CKOPOCTh: 235 KM/
9)

1. Bunx xonebanuii: TOpU30HTATBHBIC

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

4. Knacc tarosoro npusoja: II

5. KoncrpykimonHas ckopocts: 180 km/4
10)



1. Bun xonebanuii: BepTUKaIbHBIC

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

4. Kitacc tarosoro npupoja: Il

5. KoHcTpyKimmoHHast CKOpOCTh: 165 km/4a

5. Ilepedenr wu3maHuii, KOTOPBIE PEKOMEHIYETCS HCIOJIb30BaTh IIPU
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 yKa3zaHus JJIsl BBIIIOJIHEHUS KypCOBOIO HTB (yu.3); HTB (¢6.);
MPOEKTa U KypcoBoi paboThl o quciumivye "Jlunamuka HTB (43.2)
anekTponoaBuxkHoro cocrasa” C.JI. Kpymes, A.H.
CaBocbkuH, E.B. Cepnoounnes; MUUT. Kad.
"OnekTpuueckas Tiara" Ognoromuoe nznanne MUUT , 2004

3 Koncmekr nekuuii o auci. "J{unamuka snexkrpornoasuxuaoro | HTb (y4.3); 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. MaTBeeBu4eB u
np.; [lox o6mr. pen. A.H. CaBocbkuna OHOTOMHOE M3/IaHKE

Mammunoctpoenue , 1990

6. IlepeueHb COBpEMEHHBIX MPOPECCHOHANBHBIX 0a3 JaHHBIX U
WHGOPMAITMOHHBIX CIPABOYHBIX CHCTEM, KOTOPBIE MOTYT HCIOJB30BaThCSA IPH
OCBOCHUU JUCLUUIUIUHBI (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  JNHIEH3UOHHOTO W  CBOOOJHO  PacHpOCTPaHSIEMOIO
IPOrpaMMHOr0 00€CIeYeHUsl, B TOM YHCIE OTEYECTBEHHOIO IPOU3BOJICTBA,
HEOO0XOMMOTrO JUIsl OCBOCHUS JUCIIUILIMHBI (MOJTYJIs).

Cucrema aBTOMaTU3UPOBAHHOIO MpoeKTUpoBanus Komnac.
CrnenmanmusupoBanHas nporpamma MathCAD
CnenunanuszupoBanHas nmporpamma MATLAB

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

JIist mpoBeieHrs IEKIIMOHHBIX 3aHATHH HE0OXoauMa CTeIHaTn3upPOBaHHASL
JIEKIIMOHHAS ayJAUTOPUS C MYJIbTUME/IUA arapaTypoil 1 UHTEPAKTUBHOM JIOCKOM.
Ji1st mpoBeieHus J1abOpaTOPHBIX 3aHATUN HEOOXO0IMM KOMITbIOTEPHBIN KIIAaCcC

CO CHEIUaJU3UPOBAHHBIM TIPOTPAMMHBIM OOECIIEUYEHHEM M IOJKIIOYCHUEM K
cetaM INTERNET

9. ®opma MPOMEKYTOUHOM ATTECTALINU:

Kypcosas pabota B 6 cemectpe.
DK3aMeH B 6 cemecTpe.

10. OueHouHbIE MaTEpHUAIBI.

OrneHOYHbIE MaTepUaNbl, IPUMEHSEMbIE TIPU MPOBEACHUH TPOMEKYTOUHOM
aTTeCTallui, pa3padaThIBAlOTCA B COOTBETCTBUHU C JIOKAJIHHBIM HOPMATHBHBIM
aktrom PYT (MUUT).



ABTODBI:

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

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

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

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

npodeccop, npodeccop, 1.H. kKapeapsl
«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



