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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
JWHAMHUKE W TIPOYHOCTU MOJIBHXKHOTO COCTaBa (1.C.), KOTOPBIE SIBJISIIOTCS OCHOBOM
€ro IPOEKTUPOBAHUSA U IKCIUTYaTalluH;

— U3y4YECHUE TUHAMUYECKUX SIBJICHUN, BOSHUKAIOIIUX B PEIbLCOBOM IIYTH U II.C.
[P €ro JIBW)KCHUU I10 PEJIbCOBOMY IIYyTH, & TAKXKE SIBJICHUM, BO3HUKAIOIIKUE IPU
B3aMMO/JICHCTBUU IIOJABUKHOIO COCTaBa C OKPYKAIOLIEH CPEAOH;

— W3y4YEHUE [IMHAMHMYECKUX SIBJICHUM [JIs1 MPaBUIBHOTO BBIOOpAa CXEMBI U
napaMeTpoB 00OpYJIOBaHMSI TMOABIKHOTO COCTaBa M, B YacTHOCTH, €ro
BUOPO3AIIMTHBIX YCTPOWCTB (PECCOPHOE MOJBEIIMBAHHUE, TOPU3OHTAJIbHbBIE,
IIPOJIOJIBHBIE U MOIEPEUHBIE CBSA3M KOJIECHBIX I1ap C PAMOU TEIIEKKU U TEJIEKKHU C
Ky30BOM, IO/IBEILIMBAHUE TATOBOTO JIBUraTelis, TSATOBOTO peAyKTopa U T. II.), a
TaKXKe JUI1 CHYKEHMsI TUHAMUYECKMX CUJ, JECHUCTBYIOIIUX HA HECYLIUE JIEMEHTBI
MEXaHMYECKOM YacTM M Ha JKEJIE3HOAOPOXKHBIM IyTh, Ha DJJIEKTPUUECKOE W
MTHEBMATHYECKOE OOOpPYIOBAHHUE IOJBMKHOTO COCTaBa M HAXOJALIUXCS B HEM
JIIOJICH

— OCBOMTH KaK PAacUETHBIE METObI, TAK U COBPEMEHHBIE METOMBI IPOBEACHUS
JVHAMUYECKHUX U IIPOYHOCTHBIX UCITBITAHUN.

3amauamMu OCBOEHMsI y4eOHON nucuuIuIiMHbl «OCHOBbI MEXAaHUKU TATOBOIO
IIOJBMYKHOI'O COCTaBa» SIBJISAIOTCS:

— OCBOCHME 3HAHUH O LEJIAX U3YYCHUS IUHAMUYECKUX SIBJICHUM, BBI3bIBAEMBIX
HEPOBHOCTAMHM, BCErJa MMEIOIIMMHUCS Ha KEJIE3HOAOPOKHOM NyTH U OaHAaxax
KOJIECHBIX Map W MPOSBISIOMIMMU ceOsl MpU JBUKEHUU TMOABUKHOTO COCTaBa IO
MyTH, IOHUMAaHHUS, YTO TUHAMUYECKHE SIBJICHUS HE SBISIOTCS HEOOXOIUMBIMH IS
BBINIOJIHEHUSI ~ OCHOBHOW  ()YHKUMHM  MOJABMXKHOIO  cOocTaBa:  oOecreuyeHus
IIEPEBO30YHOI0 IIPOLIECCa;

— ocBoeHue (opM MPOSBICHUS JUHAMMUYECKUX SIBJICHUM B DKCIUTyaTallud, UX
HEraTUBHOTO BJIMSHHUS HAa TMPOYHOCTh U (PYHKIMOHHUPOBAHUE MEXAHWYECKOW U
DIEKTPUYECKOM YacTH II.C., METOJNOB HCCIIEIOBAHMS W CPEICTB OrPaHUYCHUS
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
IIOABCIIMBAHUSA M MOJCIM JKEJIE3HOLOPOKHOIO MYTH C JIMHEHHBIMA WJIH
HEJIMHEWHBIMM XapaKTEPUCTUKAMH BbIOpaTh W3 H3YUYEHHBIX HUMH HEOOXOIUMBIN
METO/]I UCCIIEZIOBAHUS CBOOOHBIX U BHIHYKJICHHBIX KOJICOAHU;



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

— OCBOCHHME HABBIKOB CaMOCTOATEIBHOM pabOThl C Hay4YHO-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):

INK-9 - NMeer HaBBIK BBIMOJIHATH 0OOCHOBaHHE MapaMETPOB KOHCTPYKIIHH
KOHCTPYKIIMM ¥ CUCTEM TATOBOT'O MOJBUKHOTO COCTAaBA;

IIK-10 - CnocobeH MpUMEHSTh PAacYETHHIE M HKCIEPHUMEHTAIbHBIE METO/bI
IIpU CO3JaHUH HOBBIX OOPA30B TEXHUKHU.

OOyuenue 1O JaUCHUIUIMHE (MOJYJIO) TMPEINoJiaraeT, 4YTO IO €ro
pe3yabTataM oOydJaromuiics OyIeT:

3HaTh:

METO/IbI OIIEHKU HArpy>KEHHOCTH 3JIEMEHTOB MOJABUKHOI'O COCTaBa, OCHOBHbIC
JTUHAMHAYECKHUE XapPaKTEPUCTUKU CHUCTEMBI «IIOJBHKHON COCTAB — IYTbh», METOMbI
HCCIIeIOBaHUST KOJIGOAHUM W YCTOMYMBOCTH JIBHOKEHHUS TIOJBHXKHOTO COCTaBa,
OCHOBHBIC MPUHIMUIBI pacdyeTa IPOYHOCTH DJIEMEHTOB MOJBHYKHOTO COCTaBa,
pacUeTHBIE CXEMbl OCHOBHBIX JI€TAJIE U y3JI0B MOJBMXHOTO COCTaBa, METOJbI UX
MaTeMaTUYECKOTO MOJICIIUPOBAHUS

Ymern:

HCTIOJB30BaTh HMH(OPMAIIMI0O O HOBBIX M MEPCHEKTUBHBIX KOHCTPYKIMSIX
TATOBOT'O TIOJIBUKHOTO COCTaBa, BEIOMPATh M3 M3YYEHHBIX METOJ0B HEOOXOIMMBIMA
METOJI HCCJICJAOBAHMS XapaKTEPUCTUK TMOABMXKHOTO COCTaBa, MCCIEI0BaTh
JTUHAMUKY 3JIEMEHTOB MOJBMKHOTO COCTaBa M OIICHHMBATh JUHAMHUYECKHUE KaueCcTBa
1 0€30I1aCHOCTD ITOJABMKHOI'O COCTaBa

Baanern:

HaBbIKAMHU TPUMEHEHHUS TUIOBBIX PACUYETHBIX METOJ0B OOOCHOBaHUS
MapaMeTpoB TSATOBOIO MOJIBMYKHOTO COCTaBa, METOIAMH OIICHKH JTUHAMUYECKUX CHII
B DJJIEMEHTAaX TOABMI)KHOTO COCTaBa, METOJIaMH OLICHKU HaMpsHKEHHOTO W
ne(OPMHUPOBAHHOTO COCTOSIHHSL DJIEMEHTOB IIOJIBMDKHOTO COCTaBa, METOJaMH
MO/JICIUPOBAHUS TMHAMUKHA U TPOYHOCTH

3. O0beM AUCIUTUTMHBI (MOJTYJIS).

3.1. O6mas Tpy10€MKOCTh AUCIUTIINHBI (MOTYJIs).



OOmrast TPyAOEMKOCTh JUCHUILIUHBI (MOAIyJisi) coctaBimsier 8 3.e. (288
aKaJIeMUYECKHUX yaca(oB).

3.2. O06bem gucHUIUIMHBL (MOAYJsl) B (QopMe KOHTAKTHOM paldOThI
oOyJarommxcss ¢ MEJarorTHYeCKUMH  padOTHHKaMU W (WIM)  JIUIaMH,
MIPUBJICKAEMBIMHU K peau3aiiy 00pa30BaTEIbHON MPOTPAMMBI Ha MHBIX yCIIOBUSX,
IIPU MPOBEJICHUN YUEOHBIX 3aHITHI:

KonngectBo yacos
Tun y4eOHBIX 3aHSTHIA Cemectp
Bcero

Ne6 | Ne7

KonrakTHas paboTa Ipu NpoBeIeHNN YUeOHBIX 3aHATHI (BCEro): 144 80 64
B ToMm 4mncne:

3aHATHSA JIEKIIHOHHOTO THIIA 64 32 32

3aHATHS CEMUHAPCKOTO TUIIA 80 48 32

3.3. O0beM AMCHMIUIMHBI (MOIYJisA) B (OpME CaMOCTOATEIbHON padOThI
oOyyarommxcsi, a Takxke B (opMe KOHTAKTHOM pabOThl O0O0ydYaronmxcs ¢
NEeAarorndyecKuMu pabOTHUKAMU U (WJIM) JMIIAMU, IPUBJIEKAEMbIMU K pealli3aluu
oOpa3oBaTeNpbHOM  NIpOrpaMMbl Ha  HHBIX  YCJIOBMSIX, IpUd  IPOBEIECHUU
IPOMEXKYTOUHOM arTecTanuu coctaBiser 144 akaneMuyeckux yaca (OB).

3.4. IIpu oOy4yeHHH MO UHIMBHUIYAIIbHOMY y4€OHOMY IIaHy, B TOM YHCIIE IIPU
YCKOPEHHOM OOYYE€HUHU, 00BbEM TUCHMIUIMHBI (MOIYJISI) MOXKET OBITh peaan30BaH
MOJIHOCTBIO B (hOpME CaMOCTOSITENIbHOM pabOoThl 00y4aronIuxcs, a Takke B Gpopme
KOHTaKTHOW paboThl OOyYaromuxcsl C TMeAarornyecKuMu pabOTHUKAMH M (WJIN)
JUIIAMH, TPUBJIEKAEMBIMH K peanu3aliy 00pa3oBaTENbHON MpOrpaMMbl HAa MHBIX
YCIJIOBHSIX, IPU MPOBEAEHUN IPOMEKYTOUYHOM aTTECTALINH.

4. ConeprkaHue JUCIUATUIMHBI (MOIYJIS).

4.1. 3aHITHA JEKIUOHHOTO THUIIA.

TemaTuka JIEKIIMOHHBIX 3aHATUH / KpaTKO€ COACPIKAaHUC

1 |Bunbl konebanuii 1 BO3MYIIEHUH.
CBOOOIHBIE U BEIHYXICHHbBIE KOJIEOAHMSI; BO3MYIIICHHSI, BRI3BIBAIOIITNE KOJICOAHMS 3.11.C.

2  |Oco0eHHOCTH ypaBHEHHI OOKOBBIX KOJIEOAHHIA.

Kunemarnueckoe onmcanue mnponuecca Ka4yCeHust KOJIECHOI napbl 0e3 IMMPOCKAJIb3bIBAHUSA: BBIBO ypaBHeHI/Iﬁ
HU3BUJIUCTOIO ABHMXKCHHC KOJIECHOI napsbl, cOoOCTBEHHAs 4acTOTa U nepuon KOHC6aHPIfI, coOCTBeHHas
MMPOCTPAHCTBEHHA YaCTOTA, 3aKOH KoJIeOaHUI OTHOCA M BUIISSHHUS KOJIECHOM Iapsbl, AJIMHA BOJHBI OTHOCA U
BUJISIHUA.

3 Kauenwne xonecHoi mapbl € TPOCKAJIIb3bIBAHUCM KOJICC IO PCIIbCAaM.




TemaTuka JIEKIMOHHBIX 3aHATUN / KpaTKOE COJIEpKaHHE

CkopocTr NpocKanb3bIBaHUS KoJiec 0 penbcaM; Teopus ©.Kaprepa; oTHOCHTENBHBIE TPOIOIBHBIC U
MOTNIePEYHbIe CKOPOCTU MPOCKAIB3bIBAHUS (KPHUIIBI); CITHH.

J_II/IHaMI/I‘ICCKOG OIMMCAaHHUC IMpOoLECCa KAYCHHUA KOJICCHOM Imapkbl.

Pacyer HOpManbHBIX peaklyil TeNekKKH; pacueT HOPMAJIbHBIX PEAKIIUI PeNbCOB; MONEPEUHBIE U MPOJOIbHbIE
peaxIuu penbCcoB; ONpeAeIeHIe TPaBUTAMOHHOMN JKECTKOCTH U TPaBUTALMOHHON CUJIBI; OIIpee/ICHIe
TPaBUTAIlMOHHOTO MOMEHTA H YTJIOBOM I'PaBUTAIMOHHOM KECTKOCTH; YPAaBHEHNS, ONTUCHIBAIOIINE H3BHIIHCTOE
JBIDKEHUE KOJIECHOW TIaphl ¢ YIETOM JICHCTBYIOIINX Ha HEE CUIL

Cunel kpuna.

Bo3HNKHOBEHNE KOHTAKTHBIX HANPSDKEHUH B KOJIECE M ISITHO KOHTAKTA; ycloBrue Museca; OnpeeieHne CHil
KpHIIa UCXOJS U3 pelieHnst KoHTakTHOH 3a1aun @. Kaprepom; pacueT MakCHMaJIbHOTO 1 MUHUMAJILHOTO
3Ha4YeHUH KO PUIIEHTa KpHIla; TEOpHs B3aMMOAEHCTBUS Koeca u penbea J[x. Kankepa; onpenenenue
K03((PUINEHTOB IPOJOIBEHOTO U IOIEPEYHOr0 KpHIia, Kod(hGHUIMEHTa CIIMHA U KOA(QQUIIEHT KpHIIa,
XapaKTepu3yIOLIero B3aMMHOE BIMSHUE CIIMHA U MTOTIEPEYHOr0 KpuIia; pacyet 3 (HeKTHBHOW KOHYCHOCTH
npodus 6aHmaKa KPUBOJIMHEHHOTO OUEpTaHus; pacyeT KOd(PPHUIMEHTa yBEIUYEHHS CKOPOCTH MONEPEYHOTO
CKOJIbXKCHHS TOUKH KOHTaKTa 3a cueT OOKOBON KauKH KOJIECHOM Mapbl; KOPPEKTUPOBKA CYMMAapHOH CHIIBI
Kkpura no HenuHelHoi Teopun K.JI. JI>koHCOHa; cCyMMapHBIA KPHIT, 3aBHCUMOCTH KO3 PUIHEHTA CICTUICHHS
OT CyMMapHOH OTHOCHTEIBHOH CKOPOCTH NMPOCKAIIb3bIBaHUS KOJIECa.

YpaBHEHHS U3BWINCTOTO ABUKEHUS KOJIECHOM Mapbl U IPOBEPKA YCTOMYHUBOCTH.
JuddepennnanbHble ypaBHEHNS! M3BUIMCTOTO JBHKCHUS KOJIECHOM Maphl C TICEBAOCKONIBLKEHHEM (KPHIIOM) U
CpaBHCHHUC UX C CHCTEMOM ypaBHeHHﬁ, OIIMCBhIBAIOIITHUX CBO6OJIHI)IG BCPTUKAJILHBIC KoJieOaHus ﬂByXMaCCOBOﬁ
CHUCTCMBI, HeyCTOI‘/II‘II/IBOG HU3BHJIMCTOC JBHXKCHHUC 0)11/[HO‘1H0171 KOJICCHOM Tapbl; KpUTUYECKAA CKOPOCTH
JIBUYKECHUSI; COOTHOLICHUE KPUTHUECKON U KOHCTPYKIIMOHHOM CKOPOCTEN ABUKEHUS.

OcobeHHOCTH OOKOBBIX KOI€0aHUl TOKOMOTHBOB.

Haberanne rpeOHs OaHma)xa Ha pelbCc; yIeT HEPOBHOCTH ITYTH B IUTaHE; YUET MONCPEIHBIX PEaKIiH
6yKCOBLIX CBSA3EM U MOMEHTA OT MMPOJAOJBHBIX pCaKHHﬁ; OIIpCACIICHNUC 60KOB0ﬁ CHJIbI C Y4E€TOM BO3MOKHOI'O
Ha6eFaHI/I$I rpe6H$[ 6aHZ[a)Ka Ha pCJIbC; ONPEACICHUC MOMCHTA dKTUBHBIX CHUJI, BBI3bIBAOIINX BUIITHUC
TCIICKKH; YUCT OIIPOKHUABIBAOIICTO MOMCHTA B YPABHCHUUN 60KOBOI>1 Ka4KH KY30Ba; OINPCACIICHUC KECTKOCTH
pr)KI/IH peccopHoro IIOABCIINBAHUSA C y‘-IeTOM 3ariaca oT OHpOKI/IJII)IBaHI/Iﬂ KySOBa.

Bei6op mozenu nytu.

AGCOIOTHO XKECTKHUH IMyTh; 0€3bIHEPLIIMOHHBIN HEPAaBHOYNIPYTHH MyTh; IUCKPETHBIN YIIPYTro-BI3KUH Iy Th;
KOHTHHYaJbHasg MOJIEINb IyTH; YaCTOTHAs XapaKTEePHUCTHKA TPOruda IMyTH IpH AeHCTBUN e IMHHYHON
TapMOHUYECKOM CHIIBI; pacyeT BENIECTBEHHON U MHMMOM COCTaBIIIOINX YaCTOTHON XapaKTEPUCTHKI
nporuda myTH; QYHKIHS CIEKTPAITbHON MIIOTHOCTH BO3MYILCHHSI.

Crny4daiiHble KoJaeOaHusl.

IToctanoBka 3aJa4dyu, IIOHATHUE O CHy‘IafIHOM MpoUECCe U €ro XapakTepruCTUKax; peain3dalus cnyqaﬁﬁoro
npouecca; MaTeMAaTUICCKOC OXKUAAHUE; TUCIICPCUA; aBTOKOPPEIAINOHHAA 1 B3aUMHasA KOPPECIAIUOHHBIC
(hyHKIMK ¥ UX HOPMHUPOBAHHUE; MIOHIATHE O CTAlMOHAPHOM IIpOIlecce; 3PTOANIECKUI CTAllMOHAPHBIN TIPOIIecC.

10

CBoiicTBa KOPPENALUOHHBIX (PYHKITUI.
TurnoBble rpaduKy U BEIPAKEHHST aBTOKOPPEISIIMOHHOM 1 B3aUMHO# KOPPEISILIUOHHOM (DYHKIIHIA;
KOppeISIHOHHAs (PYHKINS rapMOHIYECKOTO CUT'HANIA CO CIydaiiHOH (a3oii.

11

CrnexTpanbHas TUIOTHOCTh CIIYYaHBIX TIPOIIECCOB.

OHpeﬂeHGHI/IC CHeKTpaJ'H:HOﬁ INIOTHOCTHU cnyqaﬁm,lx IMpoUECCOB; CBOMCTBa CHGK’I‘paJ’ILHOﬁ IIOTHOCTH,
OAHOCTOPOHHSAA U ABYCTOPOHHSA CIICKTPAJIbHBIC TIJIOTHOCTH, RGNS 1%e 1IyM», l"pa(l)I/IKI/I KOPPEISIMUOHHBIX
(i)yHKI_H/Iﬁ 1 CIICKTPaJIbHBIX HHOTHOCTCﬁ, IMMOCTPOCHHBIC ITPU PA3TINYHBIX 3HAYCHUAX CTCIICHU 3aTyXaHUs.

12

Bzaumnuas CIICKTpaJIbHAA IJIOTHOCTD.

OnpezeneHne B3aUMHOH CIIEKTPaIbHOM IIIIOTHOCTH; BEIIECTBEHHAS (CHH(pa3Has), MHIMAas (KBaapaTypHas),
aMIUTUTYAHAS U (pa30Basi COCTABIIAIONIAS B3AUMHOM CIIEKTPaJIbHOI IIIOTHOCTH;, (YYHKITHS KOT€PEHTHOCTH;
MOMEHTBI ¥ XapaKTEepUCTUKH CIEKTPaJIbHON IJIOTHOCTH; pacdeT 3¢ (GEeKTUBHOMN YacTOTHI CIy4aitHOro
nporecca; pacyeT KO3 QPUIIHEHTa INPOKOIIOJIOCHOCTH CITyYaliHOTO MTPOIIECCa; ONpeieIeHIe IIUPUHBI
(YHKIIMH CTIEKTPAILHOHN IUIOTHOCTH.




/o

TemaTuka JIEKIMOHHBIX 3aHATUN / KpaTKOE COJIEpKaHHE

13

[Tonsarust o Makcumymax (MUHUMYMax) CJIy4aifHOTO MpoIecca.
AOGCOIOTHBIN M JIOKaJIbHbIE MAKCUMYMbI (MUHUMYMBI); 3aKOHBI pacipe/ieiIeHus] aOCOTIOTHBIX MAaKCUMYMOB;
oIIpezieJIeHUe CpeIHETo 3HaYeHUs a0COIIOTHOrO MakcuMyMa o gpopmyie Kpamepa.

14

OnpeneneHre peakuuy JMHEHHON TUHAMUYECKOW CUCTEMBI Ha CIIy4ailHO€ BO3MYILICHHE.
3a)1aH1/1e BCKTOpa BOBMyIIIeHI/Iﬁ; OIPCACIICHNEC KOMIIJICKCHOT'O cnyqai/’[Horo CIICKTPa BBIXOJHBIX ITPOLECCOB,
YCTaHOBUJICHUE CBA3U MEXAY CIIEKTPAJIIBHBIMU INIOTHOCTAMHA BXOJ4a U BBIXOAa; PEIICHUE 3a1aun
WUICHTU(QHUKAINN THHAMHYECKONW CHCTEMBI.

15

IIoka3zaTenu kadyecTBa MEXaHUUYECKOM YacTHu 3.11.C.
IlonsTHE 0 KayecTBe, MOKA3aTEIN KaueCTBa; pa3AciieHUE MoKa3aTenel kauecTsa Ha 11 OCHOBHBIX TpyNII;
o01ue st MeXaHWM4eCKOW YacTH M JIOKOMOTHBA B LIEJIOM MOKa3aTeIn KauecTBa.

16

CHCI_[I/I(l)I/I‘ICCKI/Ie JI MEXaHWYECKOH YacTH MOKa3aTelIM KauyecTBa.
Iloka3aTenu TUHAMHYECKUX KauyeCTB (HHK) II0Ka3aTCIn BI/16pO3aHII/ITLI TATOBOT'O IIOJABUXKHOI'O COCTaBa,
MmoKa3aTesn 0e30MacHOCTH JABWXXCHUS, IIJIaBHOCTH XO/J1a.

17

Crioco0bI BEIOOpA CXEM | ITAPaMETPOB PECCOPHOTO MO BEIIMBAHMSI PEITbCOBBIX YKUTIAKCH.
BnusiHre napaMeTpoB pecCOpHOTO MOBEIINBAHMS HA IIOKA3aTEIH KaueCTBa; MHOTOKPUTEPHATIbHAS
ONTHMU3AINS TAPAMETPOB PECCOPHOTO NMOABEIINBAHMS; pacyeT IeIeBOH (HYHKINN B BUAE QYHKINH
CYMMApHBIX JOIIYCTHMBIX OTEPhH, OIMCHIBAIOIIAS YCIOBUS KOMIIPOMHUCCA.

18

OHTI/IMI/IBaHI/IH IapaMeTpoOB PECCOPHOI'0 MOABCUINBAHUS 10 MUHUMYMY HHTCHCUBHOCTU

BLI6pOCOB rokasaTeJiell KauecTBa 3a A0IIYCTUMYHO 001acTh .
Pacuer 1ieneBoii GyHKIMK B BUIe CYMMapHOW HHTEHCUBHOCTH BEIOPOCOB CiTydaifHOTo mporecca 3a
JIOIYCTUMYIO 00J1aCTh; IPUMEPHI PEILICHNUS 3a]a4 ONTUMH3ALHH.

19

OcHOBBI pacucrta JleTajyield MEXaHUYECKOM 4acTH MOJABUYKHOTO COCTaBa Ha IMPOYHOCTD.
Crioco0b! onpeeneHnst HaupsHDKEHUH B 2JIEMEHTaX KOHCTPYKIMH 110 3aJJaHHBIM Harpy3KaMm.

20

Pacuet cratnuecku HEOIIpEACIUMBIX CUCTEM.
CriocoObl OIIEHKH POYHOCTH HECYIIHX JeTalel MOJABMKHOTO COCTaBa.

21

XapaKTepI/ICTI/IKI/I YCTaHOCTHOﬁ IMPOYHOCTHU U CIIOCOOBI €€ MOBEIIIIEHHS.
3amnac ycTaJoCTHOW MPOYHOCTH U CHIOCOOBI €r0 OLIEHKH MPHU IETEPMUHUPOBAHHBIX PEXKUMAX HATrPYKEHHS.

22

®u3nyecKue OCHOBBI TPOIIECCA Pa3pyLIEHUS] METAJUIOB.
BeposTHOCTHEBIN XapakTep UX MPOYHOCTHBIX CBOMCTB.

23

PacueTsl Ha yCTanOCTHYIO IPOYHOCTH NP CIIYYalHBIX PEXKUMaX HarPYKEHUS.
Jenenre Hecymux AeTaneid HOABIKHOTO cocTaa Ha rpynmsl (I u I1) B 3aBHCHMOCTH OT MOCTISICTBHIA UX
OTKa3a.

24

XapaKTepI/ICTI/IKI/I 3KCHJ'Iy3.T8.LIHOHHOfI Harpy>Xx€HHOCTH HECYIIUX JieTajel IOABUKHOTO
COCTaBa U YUCT UX IIPU pacdHCTaX YCTaHOCTHOﬁ IMIPpOYHOCTH.

COBpeMeHHBIe METOABI IMPOBEACHUA TUHAMUYCCKUX U IMPOYHOCTHBIX HCIBITAaHHUHN U amnmaparypa,
MNpuMeHAeMas Ipu 3TOM.

25

Buasl 0TKa30B HeCynux eTanel NOABUKHOTO COCTaBA.
HpOFHOSI/IpOBaHI/Ie HAaJAC)KHOCTH HECYIINX ,I[eTaJICﬁ.

26

Bennunna npo6era A0 MOABJICHUSA YCTAJIOCTHBIX TPCIIHUH.
Camxenue ko3 duimenTa 3amnaca ycTaJoCTHOW MPOYHOCTH HIDKE JOMYCTUMON BETMYUHBI.

4.2. 3aHATHS CEMUHAPCKOTO THUIIA.

JlabopaTopHbie pabOThHI

HaumeHnoBaHue 1ab0paToOpHBIX paboT / KpaTKoe CofiepKaHue

HccnenoBanme ropu3oHTATBHBIX KOJICOAHUN M YCTOMYMBOCTH JIBHXKCHUS OJUHOYHON




/o

HaunmeHnoBanue 1ab0paTopHBIX paboT / KpaTKoe CoziepKaHue

TCIICKKHU ITOABUXKHOT'O COCTAaBa.

— @HAJIN3 KOHCTPYKIIMH UCCIIEyEMOr0 SKUIAXa U OIPEICIICHUE €ro apaMeTpoB;

— pa3paboTKa MeXaHO-MaTeMaTHYECKOI MOJIETN AMHAMUYECKON CUCTEMBI SKUIIAX-ITyTh U COCTABJICHHE
ypaBHEHHH KoJeOaHuii;

— COCTaBJICHHE MaTpHIbI KO3 GHUINEHTOB AU PepeHINATbHBIX YPaBHEHHH;

— aHaJIM3 [OJIyYCHHBIX PE3YyJIbTaTOB PACUETOB; ONPEACICHUE KPUTUIECKOU CKOPOCTHU JBHKEHUS.

Pacuer pamel TeleKKM HA MPOYHOCTH MPU JIEUCTBUHA BEPTUKAIBHON CTATUYECKOM
Harpy3kH.

— OIIPEZEIIEHAE OCHOBHBIX Pa3MEPOB PaMBbl TEIIEKKY;

— pacdeT MaccChl Ky30Ba U TEJIECKKHU; COCTABJICHNUE BECOBOI BCIOMOCTH.

— pa3pa60TKa CXEMbI Harpy>XeHus paMbl TCJICKKU U pacuCT ﬂeﬁCTByIOHIHﬁ Ha HEC BEPTUKAJIBHBIX CUJI;

— pacueT paMbl TCJICIKKHA Ha TPOYHOCTb METOAOM CUJI IIPU HeﬁCTBHH BepTHKaJ’IbHOﬁ CTaTUYECKOMI HarpyskKu;
— aHaJIu3 CYMMApPHBIX 3II0P 1/13r1/16a}01111/1x U KPYTAIIUX MOMEHTOB; OITPECACIICHUC OMMaCHbIX Ce‘{eHI/IP‘I;

— pacqu HOpMaJ'H)HI)IX, KaCaTCJIbHBIX U DKBUBAJICHTHBIX HaHpﬂ)KeHI/Iﬁ B OIIaCHBIX CCUCHMUAX, CpaBHeHI/Ie C
HOHyCKaeMI)IMI/I 3HAYCHUSIMMU.

Hp AKTHYCCKHUC 3aHATHUA

Temarnka MpakTUYECKUX 3aHITHI/KPATKOE COJCpIKAaHUE

ITocTanoBka ueﬂeﬁ U 3a71a4 Kypca IMPaKTHICCKUX 3QHSITUN.
PaccmarpuBaeMble BOIPOCHL:
- pa3paboTKa MeXaHO-MaTeMaTHICCKUX MOJIesIel Tsroporo noasrkHoro coctasa (TIIC).

OO0111e MOHATHS O KOJCOaHUSIX.
PaccmarpuBaeMbie BOTIPOCHL:

- o0mrrie moHATHA 0 Koiebanmsx nemxymerocs TIIC;
- IPUHLUTIBI COCTABIICHUS KHHEMATHICCKUX CXEM

anyme U JUCCUIIAaTUBHBIC 3JICMCHTBI PECCCOPHOI'O ITOJABCIIMBAHUSA TIIC.
PaccmarpuBaemble BOIPOCHL:
- pacueT ynpyrux M JUCCUIIATHBHBIX CHJI 3JIEMEHTOB PECCOPHOTO MO/IBEIIIMBAHUS.

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

CBOOO/IEL.

PaCCManI/IBaeMLIC BOIIPOCHI:

- pa3pa60TKa MeXaHO-MaTEMaTUYECKOMN MOJACIN OJHOOCHOI'O 3KHUIIaXXa C AIBYyMs CTCIICHAMUA CBO6OI[LI;
- COCTABJICHHUC ypaBHeHI/Iﬁ BCPTHUKAJIBbHBIX KOJ'IC6aHI/II7L

MexaHo-MaTeMaTH4IeCcKas MOZCIIb IIJIOCKOTO ABYXOCHOT'O 3KHIIAaXKa
PaccmarpuBaemble BOIPOCHL:

- pa3paboTKa MeXaHO-MaTeMaTHYECKOH MOJIENH MIOCKOT0 JBYXOCHOTO 3KUMaXKa;
- COCTaBJICHHE YPaBHEHHUH BEPTUKAIBHBIX KOJICOAHUI.

IIpocTpaHcTBEHHAsE MEXaHO-MaTeMaTHYeCKask MOJEIb IKUIIaXKa

PaccmarpuBaeMblie BOpOCHI:

- pa3pa0boTKa MPOCTPaHCTBEHHOH MEXaHO-MaTeMaTHUECKON MOJIENH SKHUIAXKa JUIs HCCIIEA0BaHUS
TOPHU3OHTAIIBLHBIX KOJIEOaHHI;

- COCTaBJICHHE YPaBHEHHUH rOPU30HTAIBHBIX KOJICOaHUH.

CrokHBIE MEXaHO-MaTeMaTHYeCKUE MOACIN

PaccmarpuBaemble BOIIPOCHI:

- pa3paboTKa CIOXKHBIX MexaHO-MaTeMaTuaeckux mojeneit TIIC mist uccaenoBaHus BRIHYKISHHBIX
BEPTUKAIBHBIX KOJICOAHUIA.

Crnoxable MexaHo-MaTematnueckue moaeau TIIC
PaCCManI/IBaCMLIG BOIIPOCHI:




No .
/ TemaTnka MpaKTHUECKUX 3aHATHI/KPATKOE COJIEpKAHNUE
II/11
- pa3paboTKa CIOXKHBIX MexaHo-MaTeMmaTnueckux mozeneit TIIC ais ucciaeqoBaHus BRIHYKICHHBIX
TOPHU3OHTAJIBHBIX KoJicOaHuid.
4.3. CamocrosiTenbHas padoTa 00y4JarOIHuXCs.
Ne .
/ Bun camocrositensHOM paboTh
II/11

1 |[ToaroToBka k 1abopaTOpHBIM paboTam

2 |Pabota ¢ NeKIMOHHBIM MaTepHAalIOM, C JIUTEPATYPOid, CAMOCTOSITENILHOE U3YUCHHE
pa3zesioB TEM.

BrimontHeHME KypcoBOi pabOThI.

HOI[FOTOBKa K HpOMCH(YTOqHOﬁ arrecrauu.

[ToaroroBka Kk TeKymeMmy KOHTPOJIIO.

4.4. ITpumepHbIN IEpeUYEHb TEM KYPCOBBIX padOT
Br160p mapamMeTpoB pecCOpHOTO MOABEIIMBAHMS TIOABHKHOIO COCTAaBay.

PaboTa npenycmaTpuBaeT BBIIOJHEHUE CIEIYIONIUX 3TAIOB:

4.4.1. Pa3paboTka KMHEMAaTUYECKOM CXEMBbI MOJBUKHOTO COCTaBa 3aJaHHOTO
THUIIA U 33JIaHHOM 0ceBOW (POPMYJIBI 17151 BEPTUKAIBHBIX KOJICOaHUM.

4.4.2. CocraBiieHHE B COOTBETCTBUU C 33JaHUEM YpPaBHEHUN BEPTUKAIbHBIX
KOJIeOaHM 3aJaHHON MOJICIIH.

4.4.3. OnpeneneHue MUCXOAHBIX IAPAMETPOB PECCOPHOTO IOABEIUIVMBAHUS
3aJJaHHON MOJICIIN.

4.4.4. OnTuMu3anusl MapamMeTpoB PECCOPHOTO MOABCIIMBAHUS MOABHKHOTO
COCTaBa.

4.4.5. PacueThl CiiydaliHBIX BEPTUKAJIBHBIX KOJCOAHUN MOJEICH MOABUKHOTO
COCTaBa.

4.4.6. AMIUATYIHBIA (CTIEKTPaNbHBIN) aHaIW3 OOOOIIEHHBIX KOOPAMHAT,
OMUCHIBAIOIINX CBOOOHBIE U BHIHYKICHHBIC KOJICOAHMUSI.

4.47. Aunamu3 T1pa@uUKOB  aMIUIMTYJHBIX M  (a30BbIX  YaCTOTHBIX
XapaKTePUCTHK, a TaK¥KEe CIEKTPATbHBIX MJIOTHOCTEN BO3MYIIEHUN U 000OIIEHHBIX
KOOPAMHAT, OMUCHIBAIOIINUX BBIHYXKJICHHBIC BEPTHUKAJIbHBIC CIydailHbIE KOJICOaHUS
3aJIaHHOTO THUMAa MOJBUKHOIO COCTaBa C HCXOJHBIMU M ONTUMAJIbHBIMU
napaMeTpaMH peCCOPHOIO MOABEIINBAHUS.

4.4.8. Ananmu3 rpauKoB 3aBHCHMOCTEH OT CKOPOCTH ABMIKCHHS BEIHYHMH
[TIK moaBmKHOTO cocTaBa TPH BEPTHKAIBHBIX KOJEOAHWSX W OIpPEACIICHUE
MaKCHMAJIbHO JIOMyCTUMOMN CKOPOCTH JABUKEHHUSI.

4.4.9. BeiBoaEI.




4.4.10. CiucoK HCIOIB3YEMOM JINTEPATYPHI.

BapuanTsl 3a1anuii

1)

1. Bua xosne6aHuii: TOpU30HTAIBHBIC

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

4. Knacc tsarosoro npusoga: 11

5. KoHCTpyKITMOHHAS CKOPOCTh: 175 KMm/4
2)

1. Bua xonebanuii: BepTUKAIbHBIC

2. Tun NOJIBI>KHOTO COCTaBa: AJIEKTPOIIOE3]]
3. OceBas ¢popmyna: 20 — 20

4. Knacc tarosoro npusoja: 1

5. KoHcTpyKIImoHHas ckopocTh: 125 km/4
3)

1. Bun xonebanuii: ropu3oHTaIbHbIE

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

4. Knacc tarosoro npusoga: 1

5. KoncrpykimonHas ckopocth: 140 km/4a
4)

1. Bun xonebanuii: BepTUKAJIbHbBIC

2. Tun NoJIBUAKHOTO COCTaBa: BAarOoH METPO
3. OceBas dopmymna: 20 — 20

4. Knacc tarosoro npusoa: 1

5. KoHcTpykiimoHHast CKOPOCTh: 95 kM/4
5)

1. Bux xonebanuii: TOpU30HTATBHBIC

2. Twr noBMKHOTO COCTaBA: AIICKTPOBO3



3. OceBas dopmymna: 30 — 30

4. Kinacc tarooro npuBoja: I

5. KoHctpykimonHasi ckopocth: 80 km/4
6)

1. Bux konebaHuii: BEpTUKAJIbHBIE

2. Tun NoJIBM>KHOTO COCTaBa: BaroH METPO
3. OceBas dopmymna: 20 — 20

4. Kinacc tarosoro npuoja: I

5. KoHcTpykimmonHas CKkopocTh: 125 km/4
7)

1. Bun konebanuii: BepTUKAJIbHbBIC

2. Tun noABMKHOTO COCTaBa: BarOH METPO
3. OceBas dopmyina: 20 — 20

4. Knacc tarosoro npusoga: 11

5. KoHCTpyKITMOHHAS CKOPOCTh: 125 kMm/4
8)

1. Bua xonebanuii: BepTUKAIbHBIC

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

4. Knacc tarosoro npusoga: 11

5. KoHcTpykimonHast CKopocTtb: 235 km/4u
9)

1. Bua xonebanuii: TOpU30HTATbHBIC

2. Tun NoJBUXKHOTO COCTaBa: 3JIEKTPOMNOE3T
3. OceBas popmyna: 20 — 20

4. Knacc tarosoro npupoja: 1

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

1. Bua xonebaHuii: BepTUKAIbHbBIE

2. Tun noJBUKHOTO COCTaBa: AIEKTPOBO3

3. OceBas popmymna: 20 — 20



4. Knacc tsarosoro npusoga: Il

5. KoHCTpyKITMOHHAS CKOPOCTh: 165 kM/4

5. IlepeueHp wW3AaHUHN, KOTOPBIE PEKOMEHIYETCS HMCIOJIb30BaTh IIPHU
OCBOCHUU JUCHUIUIUHBI (MOIYJIA).

11\/@11 bubnuorpaduueckoe onucanve Mecto nocrymna

1 MexaHndeckast 4acTh TATOBOI'O MMONBMKHOTO cocrasa 1.B. HTB (yu.3); HTbB (yu.6);
Buprokos; A.H. Casocekun; I'.I1. Bypuak; ITox pex. U.B. HTB (§6.)
buprokoBa OnHoTroMHOE U3ganue Tpancnopt , 1992

2 MeToan4ecKre yKa3aHus s BBITOJIHEHHs KypcoBoro npoekra | HTB (yu.3); HTB (d6.);
¥ KypCOBOM paGoThI O AuCLUILIMHE "JIMHaMKKa HTB (13.2)
anektponoasuxHoro cocraga" C.J[. Kpymes, A.H. CaBocbkuH,
E.B. Cepnobunues; MUUNT. Kad. "Dnexrpuueckast tara"
Onuoromuoe u3ganue MUUT , 2004

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

cocrapa" (I'masa 3. Ciyuaiinble kone6anus) A.H. Capocbkun, | HTbB (u3.2)
JI.B. Bunnuk, A.W. Tonsakos, E.B. Cepno6unnes; Pex. A.H.
CaBocpkun; MUUT. Kag. "Onekrpuueckas tara" OmHOTOMHOE
m3ganue MUNT | 2002

1 [TpouyHOCTh ¥ 0€30TKAa3HOCTh MOABMIKHOTO cocTaBa xkene3Hblx | HTB (y4.6); HTB (§6.)
nopor A.H. CaBocekus, I'.I1. Bypuak, A.Il. MaTBeeBuueB u
ap.; [lox o6mr. pen. A.H. CaBocbknHa OJHOTOMHOE U3/IaHUE
Mamunoctpoenue , 1990

6. IlepeueHb COBpEMEHHBIX MPOPECCHOHANBHBIX 0a3 JaHHBIX U
WH(POPMAITMOHHBIX CIPABOYHBIX CHUCTEM, KOTOPBIE MOTYT HCIOJB30BaThCS IPH
OCBOCHUU JUCUUIUIUHBI (MOYJIA).

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

http://www.elibrary.ru/ — Nadopmanmonnsriii mopran Hay4dHasi snekTpoHHas
ounbnuoTexa.

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

http://rzd.ru/ — caiit OAO «PX]1».

[Touckoseie cuctemsr: Yandex, Rambler, Google, Mail

7. llepedyeHb  JIMIIEH3MOHHOTO W  CBOOOJHO  PacHpOCTPaHSIEMOTO
MpOrpaMMHOr0 OO€CIeUYeHus, B TOM YHCJIE OTEUECTBEHHOI'O IPOU3BOJICTRA,
HEO0OXOIMMOT0 /I OCBOCHUS JUCIUTIIMHBI (MOTYJIs).

CucreMa aBTOMaTU3MPOBAHHOTO TPOoeKTHpoBanus Komrac.



CrnenumanusupoBanHas nporpamma MathCAD
CneunanusupoBaHHas nporpamma MATLAB

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

JUist mpoBeZieHUs JIGKITMOHHBIX 3aHSATUNH HEoOXOoJMMa CIelUaTu3upOBaHHAs
JICKIIMOHHAS ayAUTOPHS C MyJIbTUMEIMA allapaTypoil U MHTEPAKTUBHOU JTOCKOM.
Jlist mpoBesieHrst TaOOPaTOPHBIX 3aHATUNA HEOOXOIMM KOMITbIOTEPHBIN Kilacc

CO CIIEUUAIU3UPOBAHHBIM IIPOTPAMMHBIM O0ECIIEUEHNUEM U MOJIKIIOUEHUEM K CETAM
INTERNET

9. ®opma MpOMEKYTOUHOM aTTECTALNU:

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

10. OueHOUHBIE MAaTEpHUAIIBI.

OI.[GHO‘IHBIG MaTcpuaibl, IIPUMCHACMBIC IIPHU IIPOBCACHHUU HpOMG)KYTO‘IHOﬁ
arrecraium, pa3pa6aTBIBaIOTC5I B COOTBCTCTBHH C JIOKAJIbHBIM HOPMATHBHBIM aKTOM
PYT (MUAUT).



ABTOpBI:

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

JIOTICHT, K.H. Kapeapbl « IEKTPoIioe31a
1 JIOKOMOTHBEI

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

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

npodeccop, npodeccop, 1.H. kKapeapsbl

«DIEKTpOnoe31a U JOKOMOTHUBBI

CoryiacoBaHo:

3aBenyromuit kadeapoi Sull

[Ipeacenarens yueOHO-METOIUYECKON
KOMUCCHUU

A.Tl. BacunbeB

I1.C. I'puropseB

H.N. Jlonraues

E.K. PeiOHUKOB

A.H. CaBocbkuH

O.E. ITynoBukos

C.B. Bomxoauna



