MHUHHUCTEPCTBO TPAHCIIOPTA POCCUICKOM ®EJEPALIIN

OEJIEPAJTBHOE 'OCYJAPCTBEHHOE ABTOHOMHOE OBPA30OBATEJIBHOE
YYPEXJIEHUE BBICIHIEI'O OBPA3OBAHMSA

«POCCHUUCKHNHA YHUBEPCUTET TPAHCIIOPTA»
(PYT (MUUT)

Paboyast mporpaMma AUCHUILIHHBI (MOTYJIsE), \
KaK KOMIIOHEHT 00pa30BaTeIbHON IPOrpaMMbl
6a30BOro BBICILIEr0 00pa30BaHuUs
T10 CIIEIHMATbHOCTH
23.05.03 IToaBmkHOM COCTaB XKeJIEe3HBIX AOPOT,
YTBEPKIEHHOM nepBbIM npopexkropoM PYT (MUMT)
TumonunsiM B.C.

NG J

PABOYASI MPOIPAMMA JUCLMITJIMHBI (MOIY.JI5D)

OcCHOBBI MEXaHUKH TSATOBOI0 MOABHUKHOI0 COCTABA

CrnennaiabHOCTD: 23.05.03 ITogBr>XHOM COCTAB KEJIE3HBIX 10POT
Cnennanus3anus: NHXUHUPUHT MMOJBHYKHOTO cocTaBa
BBICOKOCKOPOCTHBIX KEJIC3HOIOPOKHBIX
MarucTpaieu
dopma 00ydeHUsI: Ounas
N

PaGouas nmporpaMma JUCIUIIINHEL (MOTYJIS) B BUIE
JIEKTPOHHOTO JIOKYMEHTA BBITPYKEHa U3 eIMHON
KOPIOPATHBHOM HH(POPMAIIMOHHOI CHCTEMBI YIIPaBJICHHS
YHHUBEPCHTETOM M COOTBETCTBYET OPUTHHAITY

IIpocTas snexTpoHHas moanucs, Beitannas PYT (MUUT)
ID nopnucu: 5214
IMoxmucan: 3aBenyromuii kadenpoii [lynosukos Omner
EBrenpeBud
Jlara: 01.06.2026




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 IPOYHOCTH MOJBUKHOTO cOCTaBa (I1.C.), KOTOPbIC SIBISIOTCS 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
B3aUMO/ICHCTBUH TTOJBHUKHOI'O COCTaBa C OKPY KaOIIEH Cpeioi;

— W3y4YeHWEe TWHAMHUYECKHUX SIBJICHUH IS TPAaBWJIHBHOTO BHIOOpA CXEMBI H
mapamMeTpoB O00OpYyIOBaHWS TMOABMKHOTO COCTaBa MW, B YAaCTHOCTH, €TO
BUOPO3AIIUTHBIX YCTPOUCTB (PECCOpPHOE TMOJBEIIMBAHUE, TOPU3OHTAIBHBIE,
MPOJOJILHBIE U TIONIEPEUHBIE CBSI3M KOJECHBIX Map ¢ paMOM TEIEKKHU U TEJICKKHU 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
IMHEBMATUYECKOE OOOPYJIOBAHUE TMOJBUKHOTO COCTAaBa M HAXOSIIUXCA B HEM
JIIOICH;

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

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

— OCBOGHHME 3HAaHMH O TMEIAX M3YYECHHUS JIMHAMHYECKUX SIBJIICHUM,
BBI3BIBAEMBIX HEPOBHOCTSMHU, BCET/1a UMEIOIITUMUCS HA KEJIE3HOIOPOKHOM MTyTH U
OaHgakax KOJICCHBIX Map W MPOSBISIOMIUMH C€OSl MpPU JBUXXCHUU TOJABUKHOTO
coCTaBa MO TNYyTH, MOHUMAHMS, YTO AUHAMUYECKUE SIBJICHUS HE SIBISIOTCS
HEOOXOJIUMBIMH JIJIsl BBIMIOJIHEHUSI OCHOBHOM (DYHKIIMM TOABUYKHOTO COCTaBa:
oOecrieueHus epeBO30YHOTO 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
JTMHAMHYECKUX SBJICHUHN B SKCIUTyaTallly;

— 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 UCCTEA0BaHMUsS CBOOOIHBIX U BBIHYKJIEHHBIX KOJIEOAHMUI];

— OCBOEHUE CTYJICHTaMU METOJOB UCCIIETOBAHUS MPOYHOCTH U HAJICKHOCTU
Hecymux koHcTpykiui [1C;

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

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

Ilepeuenp (GopMUpYEMBIX pE3yJbTaTOB OCBOECHMSI 0Opa30BaTEIbHON
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 HarpykK€HHOCTH DJIEMEHTOB IIOABHMIKHOIO COCTaBa,
OCHOBHBIE JIMHAMHUYECKHE XapaKTECPUCTUKH CHUCTEMBbI «IOJABMIKHOM COCTaB —
IyTh», METOABl HCCIICIOBAaHUS KOJEOAHWM ¢  YCTOWYHMBOCTH JIBHKEHUS
MOJABMYKHOTO COCTaBa, OCHOBHBIC MPHUHIUIIBI pacueTa IMPOYHOCTH DICMEHTOB
MOJABMYKHOTO COCTaBa, PaCYCTHBIC CXEMbl OCHOBHBIX JICTAJICH U y3JI0B MTOABHIKHOTO
COCTaBa, METOIbI UX MATEMATHICCKOTO MOICITUPOBAHUS

YMmern:

HCIIOJIB30BATH I/IH(i)OpMaHI/IIO O HOBBIX M IICPCIICKTHBHBIX KOHCTPYKIHMAX
TATOBOT'O ITOABHUXKXKHOI'O COCTaBa, BI>I6I/IpaTI> N3 U3YYCHHBIX MCTOI0B HGO6XOI[PIMI>II>1
METOJI HCCJIEAOBAHMUSI XapaKTEPUCTUK IOJIBUKHOIO COCTaBa, HCCIIEI0BATh
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 ITOJIBUKHOTO COCTaBa, METOJAMHM OLICHKH HAIPSKEHHOIO WU
ne(OPMHUPOBAHHOTO COCTOSIHHSI DJIEMEHTOB ITOABIIKHOIO COCTaBa, METOJIaMH
MOJICTTUPOBAHUSA TUHAMUKA W IPOYHOCTH



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

OO6miast TPyJIOEMKOCTh AUCHUILIMHBI (Momynsi) coctaBisier 4 3.e. (144
aKaJIeMUYECKHUX yaca(oB).

3.2. O6bem pguctuIUIMHBL (MOAydsl) B (opMe KOHTAKTHOW paboThI
oOyJarommxcss ¢ MEJaroTHYeCKUMH  paOOTHHKaMU W (WIM)  JIUIAMH,
MIPUBJICKAEMBIMHU K peau3ainyi 00pa30oBaTEIbHON MPOTPaMMBbI HA MHBIX yCIOBHUSX,
P MIPOBEJICHUH yUCOHBIX 3aHITHI:

KomnaecTBo gacoB

Tun y4eOHBIX 3aHSTHIA
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. O06beM aucHMIUIMHBI (MOAYJsl) B (opMe CaMOCTOATENbHOU pPabOThI
oOyyarommxcsi, a Takke B (opMe KOHTAKTHONM padOThl OOydYArOUIUXCSA C
MearOrnIeCKUMU PabOTHUKAMHU | (WJIH) JTUI[AMU, TIPUBJICKAEMBIMH K PeaTi3aIiu
oOpa3zoBaTenpHON TpOorpaMMbl HA HWHBIX YCIOBHSAX, TP  IPOBEIACHUH
IPOMEKYTOUYHOM aTTeCTAIlMK COCTaBIsET 64 akajleMUuecKuX yaca (OB).

3.4. Ilpu 0Oy4yeHnH 1o MHAMBUAYAIbHOMY Y4€OHOMY IIJIaHY, B TOM YHCJIE [IPU
YCKOPEHHOM O0y4e€HHU, 00beM NUCIUIUIMHBI (MOYJIs1) MOXKET ObITh peaiu30BaH
MOJIHOCTBIO B (POpME CaMOCTOSTENBHON padOThl 00yYaIOIIUXCs, a TAKKe 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 JUCHUTUIUHBI (MOIYJIS).

4.1. 3a”HATHA TEKIIMOHHOTO THUIIA.

/ TemaTuka JTEKIIMOHHBIX 3aHATUM / KPATKOE COJEPKaHNE
/T

1 |Buns! kone6anuii u Bo3myuieHnit. OCOOEHHOCTH ypaBHEHUH OOKOBBIX KOJICOAHUH.
- CBOOOHbIEC U BBIHYKACHHBIEC KOJIEOaHMs; BOSMYIIICHHSI, BBI3BIBAIOIINE KOJIeOaHM 3.11.C.

- KuaemaTndueckoe onucanue mponecca Ka4YCHUA KOJIECHOM Tapbl 0e3 IMPOCKAJIb3bIBAHUSA: BHIBO

YpaBHEHHUI U3BMIIMCTOTO ABMYKECHHE KOJIECHOM Mapbl, COOCTBEHHAS YaCTOTa U MEPHOA KOJIeOaHHH,




TemaTuka JTEKIMOHHBIX 3aHATUHN / KpAaTKOE COJIEpKAHNE

cOOCTBEHHAsI MPOCTPAHCTBEHHAS YaCTOTA, 3aKOH KOJI€OaHUH OTHOCA M BIIISTHUS KOJIECHON Tapbl, AJIHHA
BOJIHBI OTHOCA ¥ BUJISIHUS.

Kauenwne xonecHoi IMapel C IPOCKAJIb3bIBAHUEM KOJICC 110 PCIIbCaM. I[I/IHaMI/ILIeCKOC

OIMMCAHUE ITPpOoLECCa KAYCHUA KOJICCHOM Imaphl.
- CxopocTH IpocKanb3bIBaHUs KoJec 1o penbcam; Teopust @.Kaprepa; oTHocuTenbHbIE IPOJOIBHBIE U
MONIEpEYHbIE CKOPOCTHU MPOCKAIB3bIBAHMS (KPHIIBI); CITHH.

- PacueT HOpMaJIBHBIX peaknuii TENEKKU; pacdeT HOPMaIbHBIX PEAKIIUH PEIbCOB; HONEPEUHbIC U
MPOJONBHBIE PEAKIIUH PENBCOB; ONPECICHUE I'PABUTAIIMOHHO KECTKOCTH ¥ TPABUTAIINOHHON CHIIBL;
OIIpeZieTIeHNE TPABUTAIMOHHOTO MOMEHTA M YTTIOBOW TPaBUTALMOHHON KECTKOCTH; YpaBHEHHUS,
OIKCBIBAIOLINE U3BUINCTOE ABMXKEHHE KOJIECHOI Maphl ¢ y4eTOM JICHCTBYIOMUX Ha HEe CUIL.

Cuiibl Kpuna.

Bo3HHKHOBEHNE KOHTAKTHBIX HANPSDKEHUH B KOJIece M IISITHO KOHTAKTa; ycioBue Museca; onpeeneHue
CHJI KpHIIA UCXO/Is M3 PelIeHHs KOHTaKTHOH 3anaun ®. KaprepoMm; pacueT MakCUMasabHOTO U
MHHUMAaJIBHOTO 3HaYCHUH K03(h(pUIMeHTa KpHIIa; TeOpHs B3aUMOIEHCTBIS KoJieca 1 penbea [k, Kankepa;
ornpezeneHne K03(GUINEHTOB IPOJOIBFHOTO U TOTIEPEYHOr0 KpHna, KO3 QHUIMEeHTa CIINHA 1
K03((UINEHT KPHUIIa, XapaKTEPHU3YIOLIETO B3aMMHOE BIIMSIHUE CIIMHA W TIOTIEPEYHOT0 KPHUIIa; pacdyeT

3¢ (exTHBHON KOHYCHOCTH poduist OaHIaka KPUBOIHHEHHOTO OYepPTaHuUs; pacueT Kod(pUIreHTa
YBEIMYCHHUS] CKOPOCTH HONEPEYHOTO CKOJIBKEHNS TOUKH KOHTAKTa 32 c4eT OOKOBON KauKH KOJIECHOM
napbl; KOPPEKTUPOBKA CYMMapHOH CUIIBI KpuTia 1o HenuHerHoi Teopun K.JI. JI>koHCOHA; CyMMapHBIi
KPHIT; 3aBUCUMOCTB KO3 PUIEeHTa CLEIUIEHNS] OT CyMMapHO# OTHOCHTENILHOM CKOPOCTH
MPOCKaIb3bIBaHU KOJIeca.

ypaBHeHI/ISI HU3BHJIIMCTOI'O ABHKCHHA KOJIECHOM IMapbl U IIPOBCPKaA YCTOI‘/‘I‘II/IBOCTI/I.
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 HU3BHUJINCTOC IBHXXCHHUEC OI[HHO‘IHOﬁ KOJIECHOI Mapbl; KPUTUICCKAA
CKOPOCTb ABHUKCHUA; COOTHOILICHUC KpHTquCKOﬁ u KOHCprKL{HOHHOﬁ CKOpOCTeﬁ JABHKCHMUA.

OcoOeHHOCTH OOKOBBIX KOJIEOAHUI TOKOMOTHBOB.

Haberanue rpe6Hs 6aHgaka Ha penbC; y4eT HEPOBHOCTH IyTH B IUIAHE; YUET MOMEPEUHBIX PEaKIuu
OYKCOBBIX CBsI3ei M MOMEHTA OT MMPOIOJIBHBIX PEAKIIHIA; OTIPeIeICHUEe OOKOBOM CHIIBI C YIETOM
BO3MOXHOTO HaberaHus rpeOHs OaHIaka Ha PEIbC; OTpe/IeICHHe MOMEHTA aKTUBHBIX CHJI, BHI3BIBAIOIIIMX
BUJISIHUE TEJIC)KKHU; YIET OMPOKUBIBAIOIIETO MOMEHTA B YPaBHEHUH OOKOBOM KauKH KY30Ba; ONpPEICICHHE
JKECTKOCTH HPYKHH PECCOPHOTO MOJIBEIIMBAHMS C YUSTOM 3aI1aca OT OIIPOKH/IbIBAHUS Ky30Ba.

Br160op monenu nytu.

AOCOFOTHO XKECTKHUHU ITyTh; O3bIHEPIIMOHHBIA HEPABHOYIIPYTHIA YTh; TUCKPETHBIN YIIPYTO-BI3KHU Y Th;
KOHTHHYaJIbHAs MOJIEIb IyTH; YaCTOTHAS XapaKTEPUCTHKA IIPOTHOAa ITyTH TPU ICHCTBHU ¢ IMHIIHON
rapMOHHMUYECKOM CHUJIbI; pacueT BEIleCTBEHHON U MHUMOM COCTaBIIAIOMINX YACTOTHOW XapaKTEPUCTUKHU
nporuba myTu; GyHKINS COEKTPATLHOM MIOTHOCTH BO3MYIICHHUS.

Crnyuaitnbie koneOanusi. CBOMCTBa KOPPENSAIUOHHBIX (PYHKIIUH.

- TloctaHOBKa 3a[a4H; MOHATHE O CIIYYailHOM MPOIIECCE U €0 XapaKTePHCTHKAX; PeATH3alyis CIy4aifHoro
npouecca; MaTeMAaTUICCKOC OXKUAAHUEC; TUCIICPCUA; aBTOKOPPCIIAIMOHHAA U B3aUMHasA KOPPEJIALIMOHHBIC
(I)yHKL[I/II/I 1 UX HOPMHPOBAHUE; TOHATUC O CTAIUOHAPHOM HPOLCCCE; SpFOHH‘lCCKI/Iﬁ CTaL[I/IOHapHHﬁ
nporecc.

- TunoBble rpaduKy 1 BBIpaXKEHHS aBTOKOPPEISIIMOHHON M B3aMMHON KOPPEJSIIMOHHOM (yHKIUI;
KOppesuoHHas (YHKIUA TapMOHMYECKOTO CHTHAJIA CO CIIyYaifHOH (ha3oi.

CHeKTpaHBHaSI IIIIOTHOCTH CJ'Iy‘-IaI\/'IHLIX IIpoLECCOB. Bzaumnuas CIICKTpaJIbHAsd IJIOTHOCTD.
- Onpezenenue CIEKTPaIbHON TIOTHOCTH CIIYYaiHBIX MPOIIECCOB; CBOMCTBA CIIEKTPATLHOM MIOTHOCTH;
OJIHOCTOPOHHSIS U IBYCTOPOHHSISI CIIEKTPAIbHBIE TUNIOTHOCTH; «OEJbIi MIyM»; TpadhUKH KOPPESITUOHHBIX
(hYHKIHH ¥ CIICKTPATBHBIX IIOTHOCTEH, MOCTPOCHHBIC TIPU PA3IIMYHBIX 3HAYCHUSX CTCIICHU 3aTyXaHUsl.




/o

TemaTuka JTEKIMOHHBIX 3aHATUHN / KpAaTKOE COJIEpKAHNE

- OnpeneneHre B3aMMHOI CHIEKTPaJIbHOW INIOTHOCTH; BElIeCTBeHHast (cuH]a3Has), MHUMas
(xBanpaTypHast), aMIUTUTYyTHast ¥ (pa30Basi COCTABIISIONIAs B3AUMHOM CIIEKTPAIEHOMN IIIOTHOCTH; (DYHKIIHS
KOTePEHTHOCTH; MOMEHTHI U XapaKTEPUCTHKH CIIEKTPAILHOM IIIOTHOCTH; pacueT 3 PEeKTUBHOMN YaCTOTHI
CJIy4alHOTro Mpoliecca; pacueT Ko3(h(UIreHTa IIMPOKOIIOJIOCHOCTH CIIy4aifHOro Ipolecca; onpeeicHue
MIUPUHBI QYHKIUK CIIEKTPaIbHON MIIOTHOCTH.

[TonsTHa 0 MakcuMyMax (MMHMMYMax) Ciiy4aiiHoro npouecca. OnpeneiaeHue peakiuu
JIMHEMHON JUHAMHUYECKON CUCTEMBI Ha CIIy4YalHOE BO3MYLIEHHUE.

- AGCOIOTHBIN U JIOKAJTbHBIE MAKCUMYMBI (MHHIMYMBI); 3aKOHBI pacTpeieIeHns a0COTIOTHBIX
MaKCHMYMOB; OIIPEACIICHHE CPEIHEro 3Ha4YeHNUs abCOMOTHOr0 MakcuMyMa 1o gopmyine Kpamepa.

- 3a)IaHI/Ie BEKTOpa BO3MyH1€HPII71; OIpeACIICHNEC KOMIUICKCHOT'O cnyqaﬁﬂoro CIICKTPa BbIXOAHBIX
IMPOUECCOB; YCTAHOBUJICHUC CBA3U MCKAY CICKTPAJIbHBIMU IIJIOTHOCTAMU BXOJa U BbIXOJa; PCUHICHUC
3aJa4u I/IJICHTI/I(I)I/IKaIlI/II/I JUHAMHUYECKON CUCTEMEIL.

10

[Toxa3zaTenu kauecTBa MEXaHUYECKOH yacTu 3.11.c. Crienupudeckue At MEXaHHYeCKOn

HaCTH II0Ka3aTCJIn KauyceCTBaA.
- [lonsaTue o Ka4yeCTBC, IMOKA3aTCIN Ka4CCTBA; PA3ACICHUC MoKa3aTejel KadecTBa Ha 11 OCHOBHBIX rpymnii;
06H_[I/IC JUIA MEXaHUYECKOH YaCTH U JIOKOMOTHBA B OCJIOM IIOKAa3aTCIN KauyCCTBA.

- [Nokazarenu aunamudeckux xadects (I1/]K): mokaszareny BUOPO3aIIUTHI TATOBOTO MOJABHIKHOTO COCTABA,;
NoKa3aTenay 0€30IMacHOCTH ABKCHUS; INIABHOCTD XOAa.

11

CniocoObI BEIOOpA CXEM U ITapaMeTPOB PECCOPHOTO MOBEIINBAHUS PEITbCOBBIX
skunaxei. ONTUMU3ALINA TAPAMETPOB PECCOPHOTO MOABEIIUBAHUS [10 MUHUMYMY
WHTEHCUBHOCTH BBIOPOCOB ITOKa3aTeNIei KauecTBa 3a JOIMyCTUMYIO 00J1acTh .

- Bousane napaMeTpoB pECCOPHOTIO NOABCHIMBAHUA HAa IMTOKA3aTCIIN Ka4€CTBA; MHOTOKpUTCPpUAIbHAA

ONTHMU3AINS TAPAMETPOB PECCOPHOTO NMOABEIINBAHMS; pacyeT 1eIeBoi GYHKINN B BUAE QYHKIHH
CYMMApHBIX JJOITYCTHMBIX IIOTEPH, OMUCHIBAIOIIAS YCIOBUS KOMIIPOMHCCA.

- Pacuer nieneBoit GyHKINH B BUJE CyMMapHOIl HHTEHCHBHOCTH BEIOPOCOB CIIy4aifHOTO IpoIiecca 3a
JIOITyCTUMYIO 00J1aCTh; MPUMEPHI PEIICHHUS 3a/1a4 ONTUMH3AIHH.

12

OCHOBBI pacucTa JieTajell MeXaHH4eCKON 4acTH MOABHKHOIO COCTaBa Ha IMPOYHOCTD.

Pacuer cratudecku HCOMPCACIINMBIX CUCTCM.
- Crioco0bl OIIpCACIICHUA HaHpﬂ)KeHI/Iﬁ B 3JIEMCHTAaxX KOHCprKHI/Iﬁ IO 3a/IaHHBIM HArpy3KaMm.

- Crioco0sl OLICHKHU NPOYHOCTHU HECYIIUX I[eTaHeﬁ IIOJABHIXXHOI'O COCTaBa.

13

XapakTepUCTUKH YCTAJIOCTHOM MPOYHOCTH U CIIOCOOBI €€ MOBbIIeHUs. Pu3nueckre

OCHOBHBI ITpOoIECCa paspymceHud METalJIOB.
- 3amac ycTaqoCTHON IPOYHOCTH U CIIOCOOBI €T0 OLIEHKHU MPH JeTEPMUHUPOBAHHBIX PEXKUMAX HATPYKEHHUS.

- BeposATHOCTHBIN XapakTep UX IPOYHOCTHBIX CBOMCTB.

14

PacueTsl Ha yCTaNOCTHYIO MPOYHOCTH IIPH CIIYHANHBIX PEKUMAX HAPYKEHUS.
Jenenre HecyIux AeTanei IOABIKHOTO cocTaa Ha rpynisl (I u 1) B 3aBHCHMOCTH OT MOCTEICTBHIA UX
OTKAa3a.

15

XapaKTepI/ICTI/IKI/I BKCHHyaTaHHOHHOﬁ Harpy>Xx€HHOCTH HCCYIIUX JieTajel IOABHKHOTO
COCTaBa U YUCT UX IIPU pacdeTax YCTaHOCTHOﬁ IMPOYHOCTH. Buasl otkazon HECYHIUX
JIeTajieil MOoABMKHOIO COCTaRBa.

- CoBpeMeHHBIE METO/IBI IPOBEICHHUS TUHAMUYECKUX U IIPOYHOCTHBIX UCTIBITAHNH U amlIaparypa,
[IpUMEHsIEMast IIPU 3TOM.




/o

TemaTuka JTEKIMOHHBIX 3aHATUHN / KpAaTKOE COJIEpKAHNE

- HpOFHO3I/Ip0BaHI/Ie HaACKHOCTU HECYIIUX JeTalei.

16

Benmunna npo6era A0 MMOABJICHUA YCTAJIOCTHBIX TPCIIWH.
CHmxeHue KO3(1)(1)I/IIII/ICHT& 3araca YCTaJlOCTHOﬁ MMPOYHOCTH HUKC L[OHyCTHMOﬁ BCJIMYUHBI.

4.2. 3aHATHS CEMHUHAPCKOTO THUIIA.

JIaGopatopHbie pabOThI

/o

HaumenoBanue nabopaTopHbIX paboT / KpaTKoe cofepxaHue

HccnenoBanue ropu30HTANIBHBIX KOJIEOAHUN U YCTOMYUBOCTH JBHKEHHS OJMHOYHON

TCJIC)KKHU ITOABHUKHOI'O COCTaBa.

— aHaJIN3 KOHCTPYKIMU UCCICAYEMOT0 IKHIIaXa 1 ONpeelICHHEe ero apaMeTpoB;

— pa3paboTKa MeXaHO-MaTeMaTHYECKOW MOJICIH TMHAMUYECKONW CHCTEMBI SKUIIaXK-TIyTh M COCTaBJICHHE
ypaBHCHHIA KOJICOAHUH;

— COCTaBJICHHE MaTpHIIbI KO3 GHUINEHTOB AU PepeHINaTbHBIX YPaBHEHHH;

— aHaJU3 MOJYYEeHHBIX Pe3yJIbTaTOB PAcYETOB; ONpeieIeHHe KPUTHYECKOH CKOPOCTH JIBHIKEHUSI.

Pacuer paMbl TCJIC)KKHW HA IIPOYHOCTD IIPU ﬂeﬁCTBHH BepTHKaHLHOﬁ CTaTUUYECKOU

Harpysku.

— ONpEJENIEHUE OCHOBHBIX PA3MEPOB paMbl TEIEKKH;

— pacueT Macchl Ky30Ba U TEJIEKKH; COCTABJIIEHUE BECOBOM BEOMOCTH.

— pa3paboTKa CXeMBI HArpY>KEHHUS paMbl TETICKKA U pacueT JCHCTBYIONINI Ha Hee BEPTUKAIBHBIX CHIT;

— pacyeT paMbl TEIEKKU HAa IPOYHOCTh METOIOM CUJI IPU JEHCTBUY BEPTUKAILHON CTaTUYECKON
Harpysku;

— aHAJIM3 CYMMAapHBIX S0P U3THOAIONINX U KPYTAIIMX MOMEHTOB; OTIPEIeSICHUE OMACHBIX CEUEHUH;

— pacyeT HOpMaJIbHbIX, KacaTeJIbHbIX U 3KBUBAJICHTHBIX HAIIPSKEHUN B OMACHBIX CEUEHHUAX; CPABHEHHE C
JIONyCKaeMbIMU 3HAUYCHUSIMHU.

[IpakTrueckue 3aHATHS

o/

TemaTuka MpakKTUYECKUX 3aHATUN/KPATKOE COJEPIKAHNE

IToctraHnoBka ueﬂeﬁ U 3a1a4 KypcCa IMPaKTHICCKUX 3aHITHH.
PaccmarpuBaemble BOIPOCHL:
- pa3paboTka MeXaHO-MaTEeMaTHIECKUX MOJese! Tsrosoro noasrmkHoro coctasa (TIIC).

OO01Ime MOHATHS 0 KOJIeOaHUsIX.
PaccmarpuBaeMbie BOTIPOCHI:

- o0mre moHATHS 0 KonebaHmsx nemxymerocs TIIC;
- IPUHIUTIBI COCTABIICHUS KHHEMATHICCKHX CXCM

anyrne " JUCCUITATUBHBIC 3JICMCHTBI pECCOPHOT'0 MMOABCIINBAHUA TTIC.
PaccmarpuBaemble BOIIPOCHI:
- pacueT ynpyrux ¥ JUCCUIIATUBHBIX CHJI SJIEMEHTOB PECCOPHOTO ITOABEITHBAHNS.

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

CBOOOJIEL.

PaCCManI/IBaCMLIC BOIIPOCHI:

- pa3pa60TKa MCX&HO'M&TGM&TH‘IGCKOﬁ MOA€CJIN OJHOOCHOI'O 3KHUIIaXXa C IBYyMs CTCIICHAMUA CBO6OZ[I)I;
- COCTaBJICHUC ypaBHCHI/Iﬁ BEPTHUKAJIbHBIX KOJ'IG6aHPII>i.

Mexano-mareMaTHueckas MOZCIIb IIJIOCKOTO ABYXOCHOTI'O 3KHIIAaXKa
PaccmarpuBaemble BOIPOCHI:




TemaTuka MpaKTHYECKUX 3aHATUI/KpAaTKOe CollepKaHHe

- pa3paboTka MEXaHO-MaTEMAaTHYECKOH MOIEIH IUIOCKOTO JIBYXOCHOTO SKHUIIAXa;
- COCTaBIICHUE YpaBHEHHI BEPTHKAIBHBIX KOJICOAHH.

6 HpOCTpaHCTBCHHa}I MEXaHO-MaTeMaTHYCCKas MOJCJIb dKHUIIa>Ka

PaccmarpuBaeMblie BOpOCHI:

- pa3paboTKa MPOCTPaHCTBEHHOH MEXaHO-MaTeMaTHUECKON MOJIENH AKHUIAXKa JUIsl HCCIIEA0BaHUS
TOPHU30HTAIBHBIX KOJICOaHHIA;

- COCTaBJICHHE YpaBHEHHUI rOPH30HTAIBHBIX KOJICOaHUH.

7 |CioHBIE MEXAHO-MATEMATUYECKUE MOJEIIH

PaccmarpuBaeMbie BOTIPOCHL:

- pa3pa60TKa CJIOKHBIX MEXaHO-MAaTEMAaTHYCCKUX Mo,ueneﬁ THC JJIA UCCJICAOBaHM BbIHYKICHHBIX
BCPTUKAJIIBHBIX KO.]'IC6aHHI71.

8 |Cioxuble MexaHo-MaTeMaTrnyeckue Moaenu TIIC

PaCCManI/IBaeMI:Ie BOIPOCHI:

- pa3p360TKa CJIOXKHBIX MEXaHO-MAaTEMATHUYCCKUX MOHCHeﬁ TIIC JUL UCCIIEJOBAaHUS BbIHYKIACHHDBIX
TOPHU3OHTAJIBHBIX KOJ'Ie6aHI/II71.

4.3. CamocrosiTenbHas padoTa 00y4Jaromuxcs.

Bunx camocrosTensHOM paboTh

1 |[ToxaroroBka K 1abopaTopHBIM paboTam

2 |Pabota c TEKIMOHHBIM MaT€PHAJIOM, C JIUTEPATYPOH, CAMOCTOSTEILHOE U3yUCHHE
pa3zeNnoB TEM.

Brimonnenue kypcoBoi paOoThI.

IToaroroBka k HpOMe)KYTO‘-IHOI\/’I aTTeCTaluu.

[ToaroroBka Kk TEKymeMy KOHTPOJIIO.

4.4. ITpumepHbIN IEpeUEHb TEM KYPCOBBIX padOT
Br160p nmapameTpoB pecCOpPHOT0 MOABEIIMBAHMS IOABHKHOTO COCTAaBay.

PaGoTa npegycmaTtpuBaeT BHIMOTHEHUE CICTYIOIINX TAIOB:

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

4.4.2. CocTaBieHre B COOTBETCTBUH C 3a/IaHHEM yPaBHEHUH BEPTUKATBHBIX
KOJIEOaHUH 3aJaHHON MOJIEIH.

4.4.3. OnpeneneHue HCXOJHBIX IMAPaMETPOB PECCOPHOTO IMOJBEIINBAHUS
3aJJaHHOW MOJIEJIH.

4.4.4. OntuMuzanus napaMeTpoB PECCOPHOTO MOABEUIMBAHUS MOJABUKHOIO
COCTaBa.

4.4.5. PacueTsl CllydyallHbIX BEPTUKAJIBbHBIX KOJIEOAHUM MOJIENICH MOABUKHOTO
COCTaBa.

4.4.6. AMIIUTYIHBIA (CHEKTPaJIbHBINA) aHaIU3 OOOOIICHHBIX KOOpPAMHAT,
OTHCHIBAIOIINX CBOOOIHBIE M BBIHYXKJACHHBIC KOJICOAHUSI.



4.477. Awnamu3 TpaduKOB aAMIUIMTYAHBIX M  (PA30BBIX UYACTOTHBIX
XapaKTEPUCTHK, a TAKIKE CIIEKTPAIbHBIX INIOTHOCTEN BO3MYIIIEHUN 1 0000LIEHHBIX
KOOpAMHAT, ONKUCHIBAIOIINX BbIHY/ICHHbIE BEPTUKAJIbHBIE CITyYaiiHbIE KOJICOaHUsI
3aIaHHOTO THIIA MOABMXKHOIO COCTaBa C MCXOAHBIMH W ONTUMAJIbHBIMU
napamMeTpaMu pecCOPHOIoO MOABEIINBAHU.

4.4.8. AHain3 rpadMKOB 3aBUCHUMOCTEH OT CKOPOCTH JIBMOKEHUS BEIMYUH
[TJIK mnoaBuKHOTO cOCTaBa MPH BEPTHKAIBHBIX KOJEOAHUSAX M OINpEAeTICHUE
MaKCUMaJbHO JOMYCTUMOM CKOPOCTH JBUKEHUS.

4.4.9. BLIBOOEL.

4.4.10. CouCOK HCHOIB3YEMOH JIUTEPATYPHI.

BapuaHnTsl 3ana0mit

1)

1. Bux konebaHuii: TOpU30HTaIbHbBIE

2. Tun noJIBM>KHOTO COCTaBa: JIEKTPOBO3
3. OceBas popmyna: 30 — 30

4. Knacc tarosoro npusoaa: I

5. KoHCTpyKIIMOHHAsI CKOPOCTh: 175 km/4
2)

1. Bun konebaHuii: BepTUKaJIbHbIE

2. Tun noaBUXHOTO COCTaBa: AJIEKTPOIOE3]]
3. OceBas popmyna: 20 — 20

4. Knacc tarosoro npusoga: 11

5. KoHCcTpyKITMOHHAS CKOPOCTh: 125 KM/
3)

1. Bunx xonebanuii: TOpU30HTAIBHBIC

2. Tun noaABMXHOIO COCTaBa: AIEKTPOBO3
3. OceBas ¢opmymna: 20 — 20

4. Knacc tarosoro npusoaa: 1

5. KoncrpykimonHas ckopocts: 140 km/4
4)

1. Buna koebanuii: BepTUKAIbHBIC



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

4. Knacc tsrosoro npusoaa: 11

5. KoHcTpykiimoHHast CKOPOCTh: 95 kM/4
5)

1. Bun xonebanuii: ropu30HTaIbHbIE

2. Tun NoJABUKHOIO COCTaBa: AIEKTPOBO3
3. OceBas ¢opmyna: 30 — 30

4. Knacc tarosoro npupoja: |

5. KoHCcTpyKITMOHHAsI CKOPOCTh: 80 KM/4
6)

1. Bun konebaHuii: BepTUKaIbHBIC

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

4. Knacc tarosoro npusoaa: 11

5. KoHCTpyKIIMOHHAs CKOPOCTh: 125 kM/4
7)

1. Bun konebaHuii: BepTUKaJIbHBIE

2. Tun NoABMKHOTO COCTaBa: BarOH METPO
3. OceBas popmyna: 20 — 20

4. Knacc tarosoro npusoaa: I

5. KoHCTpyKIIMOHHAsI CKOPOCTh: 125 km/4u
8)

1. Bun konebaHuii: BepTUKaJIbHbIE

2. Tun moaBMKXHOTO COCTaBa: AJIEKTPOBO3
3. OceBas dopmymna: 20 — 20 — 20

4. Knacc tarosoro npusoaa: 1

5. KoHcTpykiimoHHast CKOpocTh: 235 km/4
9)

1. Bunx xonebanuii: TOpU30HTAIBHBIC

2. Tur nNoaBMKHOTO COCTaBA: AIICKTPOIIOE3]T



3. OceBas ¢opmymna: 20 — 20

4. Knacc tarosoro npuoja: 11

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

1. Bun xonebanuii: BepTUKaIbHBIC

2. Tvn noABMKHOTO COCTaBa: 3JIEKTPOBO3
3. OceBas ¢opmyma: 20 — 20

4. Kitacc tarosoro npupoja: I

5. KoHcTpyKimoHHast CKOpocTh: 165 km/4a

5. Ilepeyenr wu3maHui, KOTOpPHIE PEKOMEHJIYETCS HCIOJb30BaTh IpHU
OCBOCHMH JTUCUHUTLIUHBI (MOTYJIS).

li\/ri bubnuorpaduueckoe onucanue Mecto noctyna

1 MexaHHn4ecKast 4aCTh TATOBOI'O MOJABHIKHOTO HTB (yu.3); HTbB (yu.6); HTb ($6.)
coctasa M.B. buprokos; A.H. CaBocbkun; I'.I1.
bypuax; [lox pen. 11.B. buprokoBa OnHoToOMHOE
uznanue Tpancnopt, 1992

2 Meroanueckue yKka3aHus JJisl BBIIIOJIHEHUS HTB (yu.3); HTb ($6.); HTb (u3.2)

KYPCOBOTO MPOEKTa U KYPCOBOM pabOTHI 1O

mucruriiHe "JIlnHaMuKa 3JeKTPOTOABHKHOTO
cocraBa" C.J[. Kpymes, A.H. CaBocrkun, E.B.
Cepnoounnes; MUUT. Kag. "Dnextpuueckas
Tara" Oguoromuoe nsnanne MUNUT |, 2004

3 KoncnekT neknumii mo nuci. "JlnHamuka HTB (yu.3); HTB ($6.); HTB (u3.2)
aNeKTponoaBKHOTO coctaBa” (I'maBa 3.

Crnyuaitnsie konebanus) A.H. CaBocrkus, JI.B.
Bunnuk, A.W. Tonskos, E.B. Cepnobuniies;
Pen. A.H. CaBocbkun; MUUT. Kad.
"OnekTpuueckas Tiara" OJHOTOMHOE U3/1aHHE

MUWUT , 2002
4 MexaHnndeckast 4aCTh TATOBOT'O MOJIBHYKHOTO https://ru.z-
coctasa W.B. Buprokos; A.H. Caocekun; I.I1. | library.sk/book/3077461/4b7c5c/

bypuak; ITox pen. 1.B. buprokoBa OgqHOTOMHOE
uznanue Tpancnopr, 1992

5 | Kparkwuii kypc Teoperndeckoii Mmexanuku C.M. https://ru.z-
Tapr. Beicmr. mmik. , 1986 library.sk/book/450279/ff2f9e/KpaTkuii-
Kypc-TeopeTniecKoi-mexanuku. html

1 [TpouHOCTh ¥ 6€30TKAa3HOCTH MOBUKHOTO HTB (yu.6); HTB (§6.)
cocrasa xeine3Hbix fopor A.H. CaBocekun, I'.I1.
Bypuak, A.Il. MarBeeBuueB u ap.; [Tox oOmi.




pen. A.H. CaBocbkuna OTHOTOMHOE U3JaHUE
Mammunoctpoenue , 1990

6. IlepedueHb COBpPEeMEHHBIX MNPOQPECCHOHANBHBIX 0a3 JaHHBIX U
UH(POPMAIIMOHHBIX CIPABOYHBIX CHCTEM, KOTOPBIC MOTYT HCIIOJNB30BaThCS IPU
OCBOCHUU JUCHUILIUHBI (MOYJIA).

http://library.miit.ru/ — HaygHo-Texan4eckas oubamorexka PYT (MUUNT).

http://www.elibrary.ru/ — Madopmarmonnsiii mopran Haydnas 3aeKTpoHHAs
oubnuoTexa.

http://window.edu.ru — eguHas KoJuleKHs IUGPOBBIX 00Pa30BATEILHBIX
pecypcoB

http://rzd.ru/ — caiir OAO «PXKJ]».

ITouckossle cucreMsl: Yandex, Rambler, Mail

7. llepedyeHb  JHUIIEH3UOHHOTO U  CBOOOJHO  PaCHpPOCTPAHSIEMOIO
IpPOrpaMMHOr0 OOeCreYeHusi, B TOM YHCIE€ OTEUYECTBEHHOIO IPOU3BOJICTBA,
HEO0OXOAMMOTO JIJIsl OCBOCHUSI IUCUUTLTUHBI (MOYJIs).

CucremMa aBTOMaTU3UPOBAHHOTO NpoeKTUpoBanusa Kommnac.
Cneunamu3upoBanHas nporpamma MathCAD
Cnenumanm3zupoBanHas nporpamma MATLAB

8. OmmcaHue MaTepUaJbHO-TEXHUYECKOM 0a3bl, HEOOXOIUMOM IS
OCYILECTBJICHUSI 00pa30BaTEILHOTO Mpoliecca Mo TUCIUILUTHHE (MOIYIIIO).

st mpoBeieHUsl JICKIIMOHHBIX 3aHITUN HE0O0XOoMMa CelUaaIu3upoBaHHas
JIEKUMOHHAS ayIUTOPHUsI C MyJIbTUMEMA ANIapaTypOll U MHTEPAKTUBHOU JTOCKOM.
Ji1st mpoBeieHus J1a0OpaTOPHBIX 3aHATUN HEOOXO0IMM KOMITBIOTEPHBIN KIIacC

CO CHEIHATM3UPOBAHHBIM TPOTPAMMHBIM O0ECIIEUEHUEM U MOJKIOYEHHEM K
cetssM INTERNET

9. ®opma MPOMEKYTOUHOM ATTECTALINU:

KypcoBas pabota B 6 cemectpe.
DK3aMeH B 6 cemecTpe.

10. OueHouHbIe MaTEpHUATIBI.

OueHOYHbIE MaTepHUalibl, IPUMEHSIEMBIE MPU MPOBEICHUN MPOMEKYTOUHON

aTTeCTaIlui, pa3padaThIBAIOTCA B COOTBETCTBUHU C JIOKAJIHHBIM HOPMATHBHBIM
aktom PYT (MUUT).






ABTODBI:

JIOIIEHT, JOIICHT, K.H. Kadeapsl
«TATrOoBBIM OABUKHOU COCTAB
YKEJIE3HBIX JOPOIr»

JIOLIEHT, JIOLIEHT, K.H. KaQeapbl
«T9roBbIll MOABUKHOUN COCTaB
JKEJIE3HBIX JOPOT»

npodeccop, npodeccop, A.H. kKadeapbl
«TAroBBIN MOABHKHON COCTaB
YKEJIE3HBIX JOPOIr»

CoryiacoBaHo:

Hupekrop
3aBenyromuii kadeapoi Sull

[Ipencenarens yueOHO-METOINYECKOM
KOMHUCCHH

A.Il. BacuibeB

I1.C. I'puropbseB
H.N. Jlonraues
E.K. PriOHMKOB

A.H. CaBocbkuH

O.H. IlokycaeB
O.E. ITynoBukos

J1.B. ITapunos



