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1. O0mue cBeaeHus 0 JUCHUILTUHE (MOYJIIE).

Henssmu ocBoeHust y4deOHOM auUCHMIUIMHBI «OCHOBBI MEXaHUKH TSATOBOTO
MOJBH>)KHOTO COCTaBa» SABJISIOTCSA:

— U3y4YeHUWE W TOHHUMAaHUE CTyJACHTaAaMU TPEOOBaHUN, MPEIBIBISIEMBIX K
JTUHAMHKE U TIPOYHOCTHU IMOJBHKHOTO COCTaBa (I1.C.), KOTOPBIEC SIBJISIOTCS OCHOBOM
€ro NPOCKTUPOBAHUA U IKCILTyaTalllu;

— U3y4YEHHUE JUHAMUYECKHUX SIBIICHUH, BOBHUKAIOIINX B PEIBCOBOM MYTH U II.C.
MpU €ro JBMXKEHUH MO PEIIbCOBOMY IIYTH, a TAKXKE SIBIICHUM, BO3HUKAIOUIUE IPHU
B3aMMO/ICHICTBUU MOJBUKHOTO COCTaBa C OKPYKAIOIIECH CPeIoH;

— M3yYCHHUE JIMHAMUYECKUX SIBJICHUM Il MPAaBUIBHOTO BBIOOpAa CXEMBI U
napaMeTpoB 00OpyJOBaHUs TMOJBHXKHOTO COCTaBa M, B YaCTHOCTHU, €T0
BUOPO3alIUTHBIX YCTPOMCTB (peccopHOe TMOABEHIMBAHUE, TOPU3OHTAJIBHBIC,
MPOJOJIbHBIE Y MONEPEYHBIE CBA3M KOJECHBIX Map C paMoOil TEJEKKU U TEIEKKHU C
Ky30BOM, IIOJIBCIIMBAHUE TSATOBOT'O JBHUTATENs, TATOBOTO PEAYKTOpa U T. IL.), a
TaKXe JUISI CHUKEHUSI JUHAMUYECKUX CHUJI, ICHCTBYIONIUX HA HECYIIUE AJIEMEHTHI
MEXaHMYECKOM YaCTH U Ha >KEJIE3HOJOPOKHBIM IMyTh, Ha JJIEKTPUUYECKOE U
THEBMATHYECKOE OO0OpPYJ0BAaHUE TOJBUKHOTO COCTaBa M HAXOMSIIMXCS B HEM
JIIOEH;

— OCBOUTH KaK pAacCyE€THBbIE METO/bI, TAK U COBPEMEHHBIE METO/bI IPOBEICHUS
JVHAMUYECKUX U MPOYHOCTHBIX UCIIBITAHUN.

3aayaMu OCBOCHHs yueOHOW AucHMIUIMHBI «OCHOBBI MEXaHUKH TITOBOTO
IIOJBUKHOT'O COCTABa» SIBJISFOTCS:

— OCBOCHME 3HAHUU O LENAX U3YUYEHUS] JUHAMUUYECKUX SIBJICHUH, BbI3BIBAEMBIX
HEPOBHOCTSIMU, BCETJa MMEIONIMMUCS Ha KEJIE3HOJOPOKHOM IyTH M OaHIa)kax
KOJIECHBIX TIap U TPOSIBISIONIMMU ce0sl MPU ABUKEHUH TOJIBIIKHOTO COCTaBa IO
yTH, TOHUMAHUS, YTO JUHAMUYECKUE SBIICHHS HE SIBISIOTCS HEOOXOAUMBIMH IS
BBITIOJTHEHUSI ~ OCHOBHOM  (DYHKIIMM  TOABMKHOTO  COCTaBa:  OOeCredYeHus
IIEPEBO30YHOTIO MPOLECCA;

— OCBOCHHE (POpPM MPOSBICHUS JUHAMUYECKUX SBICHUN B DKCIUTyaTallud, UX
HETaTHBHOTO BJHUSHUS Ha TMPOYHOCTh W (PYHKIIMOHMPOBAHWE MEXaHWYECKOW W
AJEKTPUYECKOW YaCcTU II.C., METOJOB HCCIEHOBAaHHMS U CPEACTB OIrPaHUYECHUS
JTVHAMUYECKUX SBJICHUN B DKCIUTyaTalluH;

— OCBOEHHUE CTYACHTAMH METOJIOB MCCIIEIOBAHUS CBOOOIHBIX U BBIHYKJIEHHBIX
TOPU30HTAIBHBIX M BEPTHKAIBHBIX KOeOanuii croxkHbIx Mmojeneit [1C;

— OCBOCHHME CTYJECHTAMHU B 3aBUCHMOCTH OT HAJWYUs JJIEMEHTOB PECCOPHOIO
MOJABEIIMBAHUS M MOJIEIHA KEIE3HOAOPOKHOIO MYTH C JIMHEWHBIMU WIIH
HEJTMHEHHBIMA XapaKTePUCTUKAMU BBIOpaTh W3 HM3YUYEHHBIX UMHU HEOOXOIUMBIN
METOJ] UCCIIE0BAaHUS CBOOOIHBIX U BBIHYK/ICHHBIX KOJICOAHUN;



— OCBOCHME CTYACHTAMU METOJOB HMCCIEIOBAHUSA IPOYHOCTH U HALCKHOCTU
Hecymux koHcTpykuui [1C;

— OCBOEHHE HAaBBIKOB CAMOCTOSITEIBHOM pabOThl C HAyYHO-TEXHMYECKOU
JIUTEpPaATypou 1o AuHaMuKe U npounoctu 11C.

2. IInanupyemble pe3ysbTaTbl OOy4YEeHUS 110 JUCHUIUIMHE (MOIYJIIO).

[lepeuep QopMUpyeMBIX pPE3yJIbTaTOB OCBOEHHUS 00pa3oBaTEbHON
porpaMmsbl (KOMIIETEHLMI) B pe3ysibTaTe 00yUYeHUs M0 AUCUUILTUHE (MOIYIIIO):

IIK-1 - Cnocoben k aHanmu3y U pa3pabOTKE TEXHOJOTMYECKUX MPOLECCOB
IPOU3BOJICTBA U PEMOHTA MOJIBUKHOTO COCTaBA.

OOydeHne 1O AWCHHUIUIMHE (MOAYNIO) TMpPEANoJiaraer, 4Yro IO €ro
pe3yibpTaTtaMm ol0ydJaroniuics Oyaer:

3HAaTD:

METO/bI OIICHKU HArpy>KEHHOCTH JIEMEHTOB IMOJIBU’KHOTO COCTaBa, OCHOBHBIC
JTUHAMHYECKUE XapPaKTePUCTUKU CHUCTEMbl «IOJBMIXKHOW COCTaB — IMYTh», METOBI
UCCJIE/IOBAaHUS KOJIeOaHUNW M YCTOWYMBOCTH JIBWJKCHHS TIIOJIBHJKHOTO COCTaBa,
OCHOBHBIC TPUHIUIIBI pacueTa MPOYHOCTH DJIEMEHTOB TMOJIBI)KHOTO COCTaBa,
pacyeTHbIE CXEMbl OCHOBHBIX JI€TaJIed M Y3JIOB MOJABHKHOI'O COCTaBa, METOJIBI MX
MaTeMaTHYECKOTO MOJIEITUPOBAHUS

YMmerh:

UCIIOJIB30BaTh HMH(GOPMALIMI0 O HOBBIX U TMEPCIEKTUBHBIX KOHCTPYKIHSAX
TSATOBOTO TOJIBH)KHOTO COCTaBa, BHIOMPATh U3 M3YYCHHBIX METOJO0B HEOOXOIUMBIN
METOJIT HCCIICIOBAaHUSI XapaKTEPUCTHUK TMOJBUXKHOIO COCTaBa, MCCIEA0BAThH
JTMHAMUKY 3JIEMEHTOB IMOJIBUKHOIO COCTaBa M OLICHUMBAThH JUHAMUYECKUE KaueCTBa
1 0€3011aCHOCTD IMOABUKHOI'O COCTaBa

Baajgern:

HAaBBIKAMH TIPUMCHCHHMS THUIIOBBIX pACUCTHBIX METOJOB OOOCHOBAaHHUS
MapaMeTPOB TATOBOIO MOJBUKHOTO COCTaBa, METOJIAMHU OLICHKU JTMHAMUYECKUX CUJT
B DJIEMEHTaxX IMOJBHXKHOIO COCTaBa, METOJAaMH OICHKH HaNpPs)KEHHOTO |
ne(OPMHUPOBAHHOTO COCTOSHHUSI DJIEMEHTOB IOABIKHOTO COCTaBa, METOJaMH
MOJICJIUPOBAHUS JUHAMUKA U TPOYHOCTH

3. O0beM TUCHUIUIMHBI (MOIYJIA).
3.1. O6mas Tpy10€MKOCTh AUCIHUILIUHBI (MOIYJIS).

O6miass TPyIOEMKOCTh JUCHMIUIMHBI (MOIyJs) cocTaBisier 8 3.e. (288



akaJeMHYecKuX Jaca(oB).

3.2. O0bem pgucuuIUIMHBL (Monaynsl) B (opMe KOHTAaKTHOM pabOThI
oOyJaromuxcs C  NeJarorMyeckuMu  pabOTHUKaMU W (WIU)  JIUIAMH,
MPUBJICKAEMBIMH K peain3aluu 00pa30BaTeIbHON MPOrpaMMbl HA UHBIX YCIOBUSX,
P MPOBEJACHUU yUEOHBIX 3aHATHIA:

KomnuecTBo yacos
Tun yueOHBIX 3aHATHIA Cemectp
Bcero
Ne6 Ne7
KonrakTHas paGoTa rnpu npoBeieHUN y4eOHbIX 3aHATUH (BCEro): 144 80 64
B ToMm uucne:

3aHATHS JIEKIIMOHHOTO TUIIA 64 32 32
3aHATUS CEMUHAPCKOTO TUTIA 80 48 32

3.3. O0beM AUCIUIUIMHBI (MOAYJsi) B (opMe CcaMOCTOATEIbHOU pPabOThI
oOyJaromuxcs, a Takke B ¢GopMe KOHTAKTHOW paboOThl O0O0ydYaromIMXcs C
NeJarornuyecCKuMy paOOTHUKAMH U (WJIH) JIMIIaMU, MPUBIICKAEMBIMU K peau3aiuu
oOpa3oBaTeIbHOM  TporpaMMbl Ha  HMHBIX  YCJIOBHUSX, TIPH  IPOBEACHUU
IPOMEXYTOYHOM aTTecTaluu cocTaBisieT 144 akagemudeckux yaca (oB).

3.4. IIpn oOy4yeHUH MO0 HHANBUAYAIBPHOMY Y4eOHOMY IUIaHY, B TOM YHUCJIE MIPH
YCKOPEHHOM OO0y4YeHHH, 00bEeM JUCIUILIMHBI (MOAYJISA) MOXET OBITh pealn30BaH
MIOJIHOCTBIO B (hOpME CaMOCTOSITEIIFHON pabOThl 00ydJarONIUXCs, a TaKkKe B opMme
KOHTaKTHOM paboThl OOydYaronuXcsi ¢ MeJarornyecKuMu pabOTHUKaMHU U (WJIH)
JUIIAMH, TIPHUBIEKAEMBIMH K peaiM3aii 00pa30BaTeIbHON MPOrpaMMbl Ha WHBIX
YCIIOBHSIX, TIPH TTPOBEJICHUH MPOMEKYTOYHON aTTeCTaIIH.

4. ConepxaHue TUCIUIUIAHBI (MOIYIIs).

4.1. 3aHsATHs TEKIIHOHHOTO THUIIA.

Ne

/ TeMaTrka IEKIIMOHHBIX 3aHATUH / KpaTKOC COACPIKAHUC
/1

1 |Bunsl konebaHuii 1 BO3MYILEHUH.
CBoOoHBIC U BRIHYKICHHBIE KOJICOaHNST; BO3MYIICHHUS, BRI3BIBAIOIINE KOJIICOAHNUS 3.11.C.

2 |OcobeHHOCTH ypaBHEHUI OOKOBBIX KOJIEOaHHIA.

KunemaTtrndeckoe onmcaHue mnporecca KadeHus! KOJIECHOH Nmaphl 0e3 IPOCKaIb3bIBaHUS: BBIBOJ] ypaBHEHHN
M3BITUCTOTO ABIDKEHHE KOIIECHOH Iaphl, COOCTBEHHAS YaCcTOTa | MEPHO] KoieOaHwid, COOCTBEHHAs
IPOCTPAHCTBCHHAA YaCTOTA, 3aKOH KoJIeOaHUI OTHOCA U BIWIAHHS KOJIECHOMN Hapbl, JUIMHA BOJHBI OTHOCA U
BUJIAHUA.




TemaTrKa JIGKIIMOHHBIX 3aHATUH / KPaTKOE COJIEpIKAHUE

Kauenune kojieCHOM napsl ¢ IPOCKAIB3bIBAHUEM KOJIEC T10 PEIbCaM.
CKOpOCTI/I MPOCKAJIb3bIBAHUA KOJICC IO peIbCaM; TCOPHs dD.KapTepa; OTHOCHUTCIIbHBIC MTPOAOJIbHBIC U
NonepeYHbIC CKOPOCTHU NPOCKAJIb3bIBAHUA (KpI/IHH); CIIMH.

JlnHamMuyeckoe onucaHue npouecca KayeHus KOJIECHO! Naphl.

Pacuer HOpMaIIbHBIX peaKIMi TENEKKH; pacdyeT HOPMAJIBHBIX Peakirii pebcoB; MOIEePEeYHbIE U MPOIOIbHBIC
PEaKLuK PEebCoB; OIPEIEIEHIE TPAaBUTAIIMOHHOM KECTKOCTH U TPaBUTAIIMIOHHON CHIIBL; OIIpE/eeHUe
TPaBUTAIMOHHOI'O MOMEHTA M YIJIOBOH I'PaBUTAIIMOHHOM )KECTKOCTH; ypaBHEHUSI, OITUCHIBAIONINE U3BHIUCTOE
JIBIDKEHUE KOJIECHOH Taphl C YUETOM JISWCTBYIONIMX HA HEe CHUIL

Cunbl kpuna.

Bo3HHMKHOBEHME KOHTAKTHBIX HANIPSHKEHUH B KOJIece U ISITHO KOHTAKTa; ycioBue Museca; onpeaeseHnue Cui
KpHIIa UCXOAS U3 pellleHus] KOHTaKTHO#H 3amaun O. Kaprepom; pacyeT MakCHManbHOTO 1 MHHHUMaJIbHOTO
3HavyeHn koddduirienTa kpumna; Teopus B3auMoaeicTBus Koseca u penbea Jx. Kankepa; onpenenenue
KO3((PHUIMEHTOB MPOJIOIBEHOTO M OMIEPEYHOro KpHna, K03 GHUIHMEeHTa CliMHA U KOAQQUITHEHT KpHIIa,
XapaKTepU3yIOIIEro B3aMMHOE BIIMSHHE CIIMHA U MTONEPEYHOro KpHna; pacueT 3G deKTHBHONW KOHYCHOCTH
npo¢uiis OaHIaKa KPUBOIMHEHHOT0 OYepTaHusI; pacyeT KO3 duIreHTa yBellmueHHs: CKOPOCTH IOTIepey HOr'o
CKOJIBYKEHUsI TOYKH KOHTAKTa 3a cyeT OOKOBOM KayKH KOJIECHOM Mapbl; KOPPEKTHPOBKA CYMMapHON CHIIBI
kpuna 1o HenuHerHou Teopun K.JI. JI>koHCOHA; CyMMapHBIN KPUIT; 3aBUCUMOCTb KO QHIIMEHTA CIeTUICHHS
OT CyMMapHOH OTHOCUTEJILHOH CKOPOCTHU NMPOCKAJIb3bIBaHUS KOJIECa.

VYpaBHEHHS U3BWIINCTOTO ABVKEHUS KOJIECHOW Maphl ¥ MPOBEPKA YCTOWYNBOCTH.
Juddepennmanbapie ypaBHEHNS! M3BHIMCTOrO JIBHKEHHS KOJIECHOW Maphl C TICEBJIOCKOIBKEHHEM (KPHIIOM) U
CpaBHEHHE MX C CHCTEMOW ypaBHEHHH, OMUCHIBAIOIINX CBOOOTHBIE BEPTHUKAIBLHBIE KOIEOaHUs JByXMACCOBOM
CUCTCMBI, HeyCTOﬁqHBOe HN3BHJIMNCTOC ABHKCHHC OHHHOHHOﬁ KOJICCHOM Tapbl; KPpUTUICCKAasA CKOPOCTh
JIBIKCHMSI; COOTHOLLIEHUE KPUTUUECKON U KOHCTPYKLIMOHHOM CKOPOCTEH JIBUKEHUSI.

Oco0enHoCTH GOKOBBIX KOJIeOaHUHN JTOKOMOTHBOB.

HaGeranue rpeOHs Gangaka Ha peibC; y4eT HEPOBHOCTH IYTH B IUIAHE; yUET MOMEPEUHBIX PEaKIHU
OyKCOBBIX CBsI3€if © MOMEHTA OT MIPOAOIBHBIX PEAKIMit; OmpeeeHre O0KOBOW CHIIBI C y4ETOM BO3MOKHOI'O
HabOeranus rpeOHst 6aHIa)ka Ha PEJIbC; ONPE/ICICHIE MOMEHTA AaKTUBHBIX CHJI, BBI3BIBAIOIINX BIJISTHNAC
TEJIEKKH; YIET OMPOKHBIBAIOIIEr0 MOMEHTA B YpaBHEHHH OOKOBOW KauKH Ky30Ba; OIPEACICHHE KECTKOCTH
IPYKHUH PECCOPHOIO MOIBEIIMBAHMS C YIETOM 3aI1aca OT ONPOKUIBIBAHKS Ky30Ba.

Br16op Moaenu myTw.

AOCOJIOTHO )KECTKUH MyTh; OE3bIHEPIIMOHHBIN HEPABHOYIPYTHIA TYTh; AUCKPETHBIN yIPYro-BsA3KU MyTh;
KOHTHHYaJIbHasl MOJIEIb ITYTH; YaCTOTHAsl XapaKTEpUCTHKA MPOruda MmyTH Mpu IeHCTBUN €IMHUYHON
rapMOHUYECKON CUJIbI; pACUYET BELLIECTBEHHON U MHUMOM COCTaBJISAIOLIMX YACTOTHOM XapaKTEPUCTUKU
nporu6a myTH; GYHKIHUS CIIEKTPAIbHOM INIOTHOCTH BO3MYILICHUSL.

CrnydaiiHple KoJieOaHusI.

[TocTraHOBKa 3a/1a4n; IOHSTHE O CITYYAHOM TIPOIEcce M €r0 XapaKTePUCTHUKAX; peaTu3aus CIIydIaifHOro
ponecca; MaTEMaTUICCKOE OKUIAHUE, TUCTIEPCHU; aBTOKOPPEIIAINOHHAA U B3aUMHas KOPPEIAITHNOHHBIE
(YHKINU ¥ UX HOPMHUPOBAHUE; MIOHATHE O CTAIIIOHAPHOM IIPOIIECCe; IPTOANIECKIN CTallMOHAPHBIN MPOIIEeCC.

10

CBoiicTBa KOPPEISIIMOHHBIX (PYHKIIUH.
TunoBbie rpaduKu U BBIPAXKEHUSI aBTOKOPPEISIIMOHHON M B3aUMHON KOPPENSILIMOHHOM ()YyHKIIHIA;
KOppEIAIUOHHAS (YHKIIUS TApMOHMYECKOTO CHI'HANA CO CIIyYaiHOM (a3oi.

11

CHCKTpaJ'ILHaH IIJIOTHOCTB Cﬂy‘laﬁHLIX mpouecCoB.

Omnpenenenne CIeKTPaTbHOM IIOTHOCTH CIIYYalHBIX MPOIIECCOB; CBOMCTBA CIEKTPAILHON TIOTHOCTH;
OITHOCTOPOHHSS M IBYCTOPOHHSIS CIIEKTPAIbHBIE INTOTHOCTH; «OEIBIi ITyM»; rpauKH KOPPEIAMOHHBIX
(YHKIMH ¥ CIIEKTPABHBIX [UNIOTHOCTEH, TOCTPOCHHBIE TIPH PA3IMYHBIX 3HAUCHHUSX CTETICHH 3aTyXaHMs.

12

Bzaumnuas CIICKTpaJibHas IJIOTHOCTb.

OmnpeneneHre B3aUMHOM CIIEKTPATbHON INIOTHOCTH; BEMIECTBEHHAS (crH(pa3Has1), MHIMAas (KBaApaTypHasi),
aMIUTUTYAHAs U (pa3oBas COCTABIIOIAS B3aUMHOM CIIEKTPaJIbHOM ITOTHOCTH; (DYHKIMS KOTePEHTHOCTH;
MOMEHTHI ¥ XapaKTEePUCTUKH CHEKTPaJIbHON INIOTHOCTH; pacyeT 3(h(heKTHBHOM YacTOTHI CIIyJdalHOTO
Tporiecca; pacdeT K03 GHUIMEeHTa MUPOKOIOIOCHOCTH CITy4aifHOTO TPOIIecca; ONpeAeIeHIEe INPHUHbI




y TemaTrKa JIGKIIMOHHBIX 3aHATUH / KPaTKOE COJIEpIKAHUE
n/m

(YHKIMHN CIIEKTPaJIbHOM IUIOTHOCTH.

13 |[ToHsTHS 0 MaKCUMyMax (MHHHUMYMax) CIIY9aliHOTO TIpoIecca.
AOCOIIOTHEIH U JIOKaJILHBIE MaKCHUMYMBI (MI/IHI/IMyMI)I); 3aKOHBI PACIIPCACICHUSA a0COTFOTHBIX MaKCUMYMOB;
ONpEaACICHUC CPCAHET O 3HAUCHUA a0COIIFOTHOr O MakcumMyma 1o (I)opMyne KpaMepa.

14 |Omnpenenenue peakuu JIMHEHHOW TUHAMUYECKOW CUCTEMBI Ha CIy4ailHOE€ BO3MYILEHUE.
3amaHue BEKTOpa BO3MymeHHﬁ; ONpeCaACICHNE KOMIIICKCHOI'O cnyqafmoro CIICKTpa BBIXOAHBIX ITPOLIECCOB,
YCTaHOBUJICHHUC CBA3U MCKIAY CIICKTPAJIbHBIMU IIJIOTHOCTSAMU BXO/[la U BbIXO4a; PCHICHUC 3aJaun
I/IZ[eHTI/I(l)I/IKaHI/II/I I[HHaMH‘IeCKOﬁ CHUCTCMBI.

15 |Iloxa3arenu KauecTBa MEXAHUYECKOM YAaCTH 3.11.C.
HOHHTI/IC 0 Ka4C€CTBE, MOKA3aTCIN Ka4eCTBA; pa3JICJICHUC HOKaSaTeJ‘Ieﬁ Ka4yeCTBa Ha 11 OCHOBHBIX TI'PYTIII;
O6H1Ple JUIsL MexaHH‘IeCKOﬁ YaCTHU U JIOKOMOTHBA B IICJIOM IIOKA3aTC/IN Ka4eCTBa.

16 |Cneumduyeckne A MEXaHHYECKON YaCTH TOKa3aTeNId KauecTBa.
Tloka3arenu JUHAMHUYCCKUX Ka4CCTB (HI[K) II0Ka3aTCIInu BI/I6p033HII/ITLI TATOBOI'O IMOJBHKHOI'O COCTaBa,
moKa3aTeNu 0e30MacHOCTH JBHXKCHUS, IIJIABHOCTH XOJa.

17 |CriocoObl BEIOOpa CXE€M U MapaMeTPOB PECCOPHOTO MO IBEIIUBAHUS PEITLCOBBIX SKUITAKEH.
Brnusnaue nmapaMeTpoB pECCOPHOI'O MOJABCINNBAHUA Ha IMTOKA3aTCIIN KauCeCTBA, MHOT'OKpUTEpHUAJIbHAA
ONTHMU3AIIMS TTAPAMETPOB PECCOPHOIO MO/IBEIINBAHNUS; pacyeT LeJIeBOH (QYHKIMU B BUE (GYHKIUH
CYMMAapHBIX AOIMYCTHUMBIX MOTEPH, OIMUCHIBAIOIIAs YCJIOBUSA KOMIIpOMHUCCA.

18 OHTI/IMI/IS&HI/IH mapaMETpPOB PECCOPHOIo MOJABCIHIMBAHUSA IO MUHUMYMY MHTCHCUBHOCTHU

BBIOPOCOB TMOKAa3aTeNIe KauecTBa 3a JOMYCTUMYIO 00J1acTh .
Pacuer neneBoii pyHKIMHU B BUIe CYMMapHOW HHTEHCHBHOCTH BBIOPOCOB CITy4aifHOT O Ipoliecca 3a
JOMyCTUMYIO 00JIaCTh; IPUMEPHI peLIeHUs 3a4a4 ONTUMU3ALINH.

19 |OcHoBBI pacueTa aeTaneit MEXaHMYEeCKON 9acTH MOABMKHOTO COCTaBa Ha MPOYHOCTb.
CriocoOb! orpeziesieHUs] HAIPSDKEHUH B 2JIEMEHTaX KOHCTPYKIIMIA MO 3alaHHBIM HAarpy3KaM.

20 |Pacuer cTaTH4eCKH HEOTPEICTUMBIX CHCTEM.
CrocoObl OLIEHKH MPOYHOCTH HECYIUX AeTaliell MOABMKHOTO COCTaBa.

21 |XapaKTepUCTUKH YCTAJIOCTHOU MPOYHOCTH M CTIOCOOBI €€ TMOBBIIICHHUS.
3amnac ycTaJoCTHOU MPOYHOCTH U CIIOCOOBI €r0 OLIEHKH MPU ISTEPMUHUPOBAHHBIX PEXUMaX HArPY KECHHSI.

22 |®Ou3nvecKue OCHOBHI IIpoliecca pa3pylnieHrs METAIIOB.
BeposTHOCTHBIN XapakTep UX MPOYHOCTHBIX CBOWCTB.

23 |PacueTsl Ha YCTAJIOCTHYIO POYHOCTD NP CIIYYalHBIX PEKUMaX HArpYy KCHUSI.
Jenenne Hecymux geraneil moABWKHOro coctasa Ha rpymmnsl (I u II) B 3aBUCHMOCTH OT MOCTENCTBHIA UX
OTKa3a.

24 XapaKTepI/ICTI/IKI/I SKCHHyaTaHHOHHOﬁ HAarpy’>Xx€HHOCTH HECYHIUX L[eTaneﬁ IIOABHIXKHOTI'O
COCTaBa 1 YUYCT UX IIpU pacucTax YCTaHOCTHOﬁ IIPOYHOCTH.

CoBpeMeHHbIE METOIBI TPOBEICHNS TUHAMHUYECKHX U IPOYHOCTHBIX UCTIBITAHUN U almaparypa,
MIPUMEHAEMast TIPH STOM.

25 |Bujpl 0TKa30B HECYILUX JIeTallel MOABMKHOTO COCTaBa.
IIporHo3upoBaHue HAIEKHOCTH HECYIIUX ACTAJIEH.

26 |Bemununna npo6era A0 TTOABJICHUA YCTAJIOCTHBIX TPCUIUH.
CHmkxenue ko3¢ ¢HuIreHTa 3amnaca yCTaIOCTHONW MPOYHOCTH HIDKE JOMYCTUMOH BETHIHHBI.

4.2. 3aHATHS CEMUHAPCKOTO THUIIA.

JlabopatopHbIe pabOTHI




HaunmenoBanue 1abopaTopHbIX paboT / KpaTKoe CoJepKaHUE

/i
1 |HMccnenoBanue ropu30HTAIBHBIX KOJIEOAHUN U YCTOMYUBOCTH ABMKEHUS OJIMHOYHOM
TEJIEKKHU ITOABMKHOI'O COCTaBa.
— aHaJIM3 KOHCTPYKIMU UCCIIEYyEeMOro SKHIIaXa U ONpe/eICHHE ero napaMeTpos;
— pa3paboTka MeXxaHO-MaTEeMAaTHYECKOH MOJIEIH AMHAMUYECKOH CHCTEMBI 9KHIIAXK-TIYTh ¥ COCTABIICHHE
ypaBHCHUH KOJIcOaHUIA;
— COCTaBJICHHE MaTpHIIbl KO3 GHINEHTOB A PepeHIINaIbHBIX YPaBHEHH;
— aHaJIM3 TOTYYEHHBIX PE3yNbTaTOB PACUETOB; ONPE/ECICHNE KPUTHIECKOH CKOPOCTH ABVKCHHUS.
2 |Pacder paMbl TeJEKKH HA IPOYHOCTH MPH JICHCTBUN BEPTUKAIBHOM CTATHYECKON
Harpy3ku.
— OMpEIENICHIE OCHOBHBIX Pa3MePOB PaMBbl TEICKKH;
— pacyeT Macchl Ky30Ba M TEJICKKH; COCTABIICHHE BECOBON BEIOMOCTH.
— pa3paboTKa CXEMbI HATPY)KSHHUSI PaMBbI TEJICKKH U PACUYET SUCTBYIOIINIA Ha Hee BEPTUKATBHBIX CHIT;
— pacueT pambl TEIEKKH Ha MPOYHOCTH METOJIOM CHJI IIPH JCHCTBUH BEPTUKATBHON CTATHYECKON HATPY3KH;
— aHaJM3 CYMMAapHBIX MMIOP U3THOAIOIINX U KPYTAIIUX MOMEHTOB; OIPE/IS/ICHHE OMACHBIX CCUCHHIA;
— pacueT HOpMaJbHbIX, KACATENbHBIX U SKBUBAJICHTHBIX HAMPSKEHUI B OMACHBIX CEUCHHSX; CPABHEHHE C
JIOMYCKACMBIMH 3HAYCHHUSMH.
HpaKTI/IIIGCKI/Ie 3aHATHUA
Ne
. TemaTrka MpaKTUYECKUX 3aHATUN/KPATKOE COJEPIKaHNE
1 |[ToctaHoBKa Lemneil u 3a1a4 Kypca MPakKTUYECKUX 3aHATUH.
PaccmaTprBaeMble BOIIPOCHL:
- pa3paboTKa MexaHO-MaTeMaTHYeCKHX Mojieliei Tsiroporo noasmwkHoro cocrasa (TTIC).
2 |OOuiue NoHATUSA O KOJeOaHUSX.
PaccmarpuBaeMbie BOIIPOCHIL:
- o01ue noHsTHs 0 Konebanusx asrkymierocs TIIC;
- OPHMHLHIBI COCTABICHHUS KHHEMATHIECKUX CXEM
3 |Ympyrue u quccunaTUBHBIE DJIEMEHTHI peccopHoro noasemmBanus TIIC.
PaccmarpuBaeMbie BOIIPOCHL:
- pacyeT ynpyrux U AUCCUMATHBHBIX CHJI QJIEMEHTOB PECCOPHOrO ITO/IBEIIMBAHIIS.
4  |Pa3paboTka MeXaHO-MaTeMaTHYECKOW MOJICIIM OJJHOOCHOTO AKHUITaXKa C ABYMS CTETICHSIMU
CBOOO/IBL.
PaccmarpuBaeMbie BOIIPOCHL:
- pa3paboTKa MeXaHO-MaTEeMaTHYECKOW MO OZHOOCHOIO JKHUIaXKa C ABYMsI CTEIICHSIMU CBOOOIBL;
- COCTaBJICHHE YPABHEHUH BEPTUKAIILHBIX KOJICOAHHIA.
5 |MexaHo-mMareMaTudeckasi MOJIEINb IUIOCKOTO ABYXOCHOTO dKHIaKa
PaccmarpuBaeMbie BOIIPOCHI:
- pa3paboTKa MeXaHO-MaTEMAaTHYESCKOM MOIEIH [IIOCKOT0 ABYXOCHOI'0 IKHIIAXKa;
- COCTaBJICHHE YpaBHEHHI BEPTUKAIHHBIX KOJICOaHMI.
6 |[IpocTpaHcTBeHHas MEXaHO-MaTeMaTHYECKash MOJICIb DKUIIaKa
PaccmarpuBaeMbie BOIIPOCHI:
- pa3paboTKa IPOCTPAHCTBEHHON MEXaHO-MaTEMaTHISCKOM MOJIEIHN YKHIIaXKa ISl HCCICAOBAHIS
TOPU30HTAIBHBIX KOJIEOaHHIA;
- COCTaBJICHUE YpaBHEHHI TOPU30HTAIBHBIX KOJMCOaHMI.
7 |CroxHbIe MEXaHO-MaTEMaTHYECKUE MOICITH
PaccmatpuBaeMbie BOIIPOCHI:
- pa3paboTKa CIOKHBIX MexaHo-MareMarudeckux mopeneii TTIC nuist uccaemoBaHus BEIHYKICHHBIX
BEPTUKAIBHBIX KOJICOAHMUIA.
8 |CnoxHbie MexaHO-MaTeMaTnueckue Mmoaemu TTIC




Ne .
/ Temartuka MpakTHYECKUX 3aHATHI/KPATKOE COJIEpKAHHE
/o
PaCCMa’I‘pI/IBaeMBIe BOIIPOCHI:
- paspa60TKa CJIOKHBIX MECXaHO-MAaTEMATHYCCKHUX MOZ[GJIeﬁ TIIC JUTA UCCIICJOBAHUS BBIHYXXICHHbBIX
TOPU3OHTAJIBHBIX KOJIeOaHuI.
4.3. CamocrosiTenbHas paboTa 00y4yaromuxcs.
Ne .
Bun camocrosiTensHOM paboThI
/1
1 |BoinosnHeHue KypcoBoit paboThl
2 |[ToaroroBka K 1a6OpaTOPHBIM paboTam
3 |[ToaroToBka K MPOMEXKYTOYHOH aTTeCTAI[H
4 |Pabora c JIEKIIMOHHBIM MaTEPUAJIOM, C JINTEPATYPOH, CAMOCTOATEIbHOE U3yUEHUE
pas3zienoB TEM.
5 |IloaroroBka k 3aueTy/3K3aMeHy
6 | BeimonHeHue KypcoBO# pabOTHI.
7 | TloaroroBka K MpOMEXYTOYHOM aTTECTAlUH.
8 | IloaroToBka K TEKyIIeMy KOHTPOJIIO.

4.4. [IpumepHbIil IepeyeHb TEM KYPCOBBIX pabOT
Br16op nmapamMeTpoB pecCOpHOTO MOJIBEIIMBAHUS TTOJIBHIKHOTO COCTaBay.

PabGora npeayCcMaTpuBacT BBIIIOJIHCHUC CICAYIOMINUX 3TAIIOB!:

4.4.1. Pa3paboTka KHHEMATUYECKON CXEMBbI MOJABMKHOTO COCTaBa 3a/IaHHOTO
TUIA ¥ 33JJaHHOM 0ceBOM (HOPMYJIBI JJIsl BEPTUKAIBHBIX KOJIEOaHUIA.

4.4.2. CocraBiieHHE B COOTBETCTBHUM C 3aJaHUEM YPABHEHHI BEPTUKAIbHBIX
KOJIEOAHUH 3aJaHHON MOJENH.

4.4.3. OmnpeneneHue MUCXOJHBIX MAPAMETPOB PECCOPHOIO TOJBEIIMBAHMS
3aJITaHHON MOJEJIN.

4.4.4. OnTuMu3anus MapaMeTpPOB PECCOPHOTO MOJABEIIMBAHMS MOJBUKHOTO
COCTaBa.

4.4.5. PacueTsl clly4allHbIX BEPTHKAJIBHBIX KOJCOAHUN MOJEIICH IMOIBHYKHOTO
COCTaBa.

4.4.6. AMmMTyaHBIA (CHIEKTPAJIbHBIN) aHaNW3 OO0OOIIEHHBIX KOOPAMHAT,
OTIMCHIBAIOIINX CBOOOTHBIC M BBIHYKJICHHBIC KOJICOAHUSI.

4.47. Awnamu3 TpaduUKOB aAMIUIUTYAHBIX ©  (PA30BBIX  YaCTOTHBIX
XapaKTEPUCTHUK, a TAKXKE CHEKTPAJbHBIX MIOTHOCTEW BO3MYIIEHUH U 000OIIEHHBIX
KOOPAWHAT, ONUCHIBAIOLIMX BbIHYK/ICHHBIE BEPTHKAJIbHbIEC Cly4dallHble KOJEOaHUS
3aJIaHHOTO THUMA TOABMYKHOTO COCTaBa C MCXOJHBIMH M ONTUMAaJIbHBIMU
napaMeTpaMu pecCOpHOro MOABEIITUBAHUS.



4.4.8. Ananmu3 rpadukoB 3aBUCUMOCTEH OT CKOPOCTH JBHXKCHUS BEIMYUH

[IJIK moaBmKHOro cocTaBa MNpH BEPTUKAIBHBIX KOJEOAHHUAX U OIpEneseHUe

MaKCHUMAaJIbHO HOHYCTHMOﬁ CKOPOCTH IBUKCHHA.

4.4.9. BeIBOIBIL.

4.4.10. CriMcok UCIONIb3yEMOM JTUTEPATYPHI.

5. llepedyeHp w3HaHUU,

OCBOCHUU JUCHUTUIUHBI (MOIYJIA).

KOTOpbIE€ PEKOMEHIYETCS HCIOIb30BaTh IMPHU

Ne

1/ bubnunorpaduueckoe onucanue Mecto nocryna

1|

1 | MexaHu4eckas 9acTh TATOBOTO HTB (yu.3); HTB (yu.6); HTB (6.)

no iB>xHOro cocrana M.B. buptokos; A.H.
CasocbkuH; ['.I1. Bypuak; [Tog pen. 1.B.
buprokoBa OTHOTOMHOE U3JaHUE
Tpancnopr , 1992

Meroandeckue yka3zaHus JJIsl BHITIOJTHEHHS
KYpPCOBOTO TIPOEKTa M KypCOBOM pabOTHI 1O
auciumuimHe " J{naaMuka
anekTponoaBrxHoro cocrana” C. /1.
Kpymes, A.H. CaBocbkkuH, E.B.
Cepnobunnes; MUUT. Kad.
"Onexrpuueckas tara" OIHOTOMHOE
n3nanne MUUT , 2004

HTB (yu.3); HTB (§6.); HTB (13.2)

KoncnekT nekuii no auci. "JluHamuka
aeKTponoaBIKHOTO coctaBa’ (I'masa 3.
Crnyuaiinbie kose6anus) A.H. CaBocbkuH,
JI.B. Bunnuk, A.U. Ilonsaxos, E.B.
Cepnobunnes; Pen. A.H. CaBocbkuH;
MUUT. Kad. "Dnexrpuueckas tsra"
Opnoromuoe m3ganue MUUT , 2002

HTB (y.3); HTB (¢6.); HTB (43.2)

MexaHnudeckasi 4acTh AJIEKTPOTIOBUKHOTO
COCTaBa : KOHCHEKT JICKIHUH IS CTY/I. CIIELL.
"[ToxBuxkHOM cocTaB xene3HbIx popor'” / E.
K. Pei6nukos, C. B. Boaoaun ; MUUT.
Kag. "Onexrpuueckas Tsara". - M. :
MI'VIIC(MUUT), 2014. - 120 c. : u. -
URL:
http://195.245.205.171:8087/jirbis2/books/s
canbooks_new/14-2179.pdf. - bubmuorp.: c.
117. - 200 2k3. - (B mmep.) : 52.90 p. - Tekcr :
HEIOCPEACTBEHHBIM.

URL:
http://195.245.205.171:8087/jirbis2/books/scanbo
oks_new/14-2179.pdf




5 | OcHOBBI MEXaHUKH ITOABUXKHOTO COCTABA : URL.:
[DnexkTponHBIi pecypc] : y4eOHO-METO/I. http://195.245.205.171:8087/jirbis2/books/scanbo

noco6ue K 1ad. padoram s crya. 111 oks_new/metod/DC-939.pdf

kypca cnen. 23.05.03 "IloaBuxHON cocTaB
xene3nbix qopor” / E. K. Peidonukos, H. U.
Honraues ; MUUT. Kad. "Dnexrponoesna
u jokomotuBbl". - M. : PYT (MUUT),
2019. - 68 c.

1 | IIpounocTts U Oe30TKa3HOCTH MoaBWKHOrO | HTB (y4.6); HTB (96.)
cocrtaBa xeie3Hbix Jopor A.H. CaBocbkuH,
I'.II. bypuak, A.Il. MaTBeeBu4eB U 11p.;
[Tox o6mr. pen. A.H. CaBockkuHa
OpHoToMHOE U3/1aHue MalMHOCTpOEHuE ,
1990

6. Ilepeyenbp coBpeMeHHbIX Npo(decCHOHAIbHBIX 0a3 JaHHBIX W
MH()OPMAIMOHHBIX CIPABOYHBIX CHCTEM, KOTOPhIE MOTYT HCIOJb30BATHCS MPH
OCBOCHUHU TUCHUTUTUHBI (MOIYJIS).

http://library.miit.ru/ — nayuno-rexauueckas oudimoreka PYT (MUUNT).

http://www.elibrary.ru/ — Uadopmanuonssiii mopran Haydnas siekrpoHHas
oubnnoTexa.

http://window.edu.ru — eguHas KoyuleKuus HUPPOBBIX 00pa30BaTEIbHBIX
pecypcoB

http://rzd.ru/ — caiit OAO «PX]I».

ITouckoBsie cucteMbl: Yandex, Rambler, Google, Mail

7. IlepeyeHb  JUIEH3MOHHOTO W  CBOOOJHO  PacCHpPOCTPAHSIEMOIO
IPOrpaMMHOr0 O00ECTedYeHHs, B TOM YHCIE OTEYECTBEHHOTO IIPOM3BOJICTBA,
HEOOXOIUMOTO JJIsI OCBOCHUS JUCITUTUTMHBI (MOIYJIS).

Cucrtema aBTOMaTU3UPOBAHHOIO NpoekTupoBanus Kommnac.
CnenmanusupoBannas nporpamma MathCAD
CnenmanuzupoBannas nporpamma MATLAB

8. OmmcaHue MaTepUaIbHO-TCXHUYCCKOM ©0a3bl, HEOOXOIUMOW IS
OCYLIECTBIICHHS] 00pa30BaTEIBLHOIO MPOIECCA MO JUCUUIUIUHE (MOYIIIO).

Jlst ipoBeieHMs JIEKIIMOHHBIX 3aHATHH HEoOXOoauMa CrelualIn3upoBaHHAs
JIEKIMOHHAS ayJUTOPHUs C MyJIbTUMEAUA annapaTypol U HHTEPAKTUBHON JTOCKOM.

JIns1 ipoBeieHUs J1a0OpPaTOPHBIX 3aHATUNA HEOOXOJMM KOMIBIOTEPHBINA Kiacc
CO CTICTIMAIM3UPOBAHHBIM MTPOTPAMMHBIM 00€CTICUeHUEM U TMOAKITIOYECHUEM K CETIM

INTERNET



9. ®opma MPOMEKYTOUYHOM aTTECTALUH:

Kypcosas pabota B 6 cemectpe.
DKk3aMmeH B 6, 7 cemecTpax.

10. OueHouHbIE MaTEepUAIBI.

OueHouyHblE MaTepuaibl, NPUMEHSAEMbIE NPU MPOBEACHUH NPOMEKYTOUHOM
aTTeCcTalllM, pa3paldaThIBAIOTCS B COOTBETCTBUU C JIOKAIbHBIM HOPMATUBHBIM aKTOM
PYT (MUUNT).



ABTOpBI:

JIOLIEHT, JIOLIEHT, K.H. Kadeapbl
«DNEKTPONOE3/1a U JTOKOMOTHUBBI

JIOLIEHT, JIOLIEHT, K.H. Kadeapbl
«DNEKTPONOe3/1a U JTOKOMOTHUBBI»

JIOLIEHT, JIOLIEHT, K.H. Kadeapbl
«DNEKTPONOe3/1a U JTOKOMOTHUBBI»

npodeccop, npodeccop, K.H. Kaheapsl
«DneKTpornoes3aia ¥ TIOKOMOTHUBBD»

npodeccop, npodeccop, 1.H. Kadeapol
«DneKTpornoe3aa ¥ TI0KOMOTHUBBD»

CorJiacoBaHo:

3asenytomuii kapeapoit TTMuPIIC
3aeytrontuii kadeapoit SuJl

[Ipencenarens yueOHO-METOIUIECKOM
KOMHCCHH

A.1l. BacuibeB

I1.C. I'puropnes

H.N. [{onraues

E.K. PriOHMKOB

A.H. CaBoCbKHUH

M.IO. KynukoB
O.E. ITynoBukoB

C.B. Bomoaun



