MHUHHUCTEPCTBO TPAHCIIOPTA POCCUICKOM ®EJEPALIIA

OEJEPAJTBHOE 'OCYJAPCTBEHHOE ABTOHOMHOE OBPA30OBATEJIBHOE
YYPEXXJIEHUE BBICIHIEI'O OBPA3OBAHMUSA

«POCCHUUCKHNHA YHUBEPCUTET TPAHCIIOPTA»
(PYT (MUUT)

/

N

Paboyast mporpamma JUCHUILIMHBI (MOJTYJIs),
KaK KOMIIOHEHT 00pa30BaTeIbHON IPOrpaMMbl
BBICILIErO 00pa30BaHUs - IPOrpamMMa ClieLUaIuTeTa
TI0 CHEHUATbHOCTH
23.05.03 INoaBmkHOM COCTaB XKeIe3HbIX A0pPOT,
yTBEpKJIeHHOMH nepBbIM npopexTopom PYT (MUUT)
TumonnnsiM B.C.

\

J

PABOYASI MPOI'PAMMA JUCHMITJIMHBI (MOJIYJIST)

TpeHune, U3HOC M YCTAJIOCTD JIeTajIeld MOABUKHOIO COCTAaBa

CrenuaabHOCTE:

Crenuanusamnus:

®opma 00yUeHUs:

23.05.03 TTogBM>KHOM COCTAB KEJIE3HBIX TO0POT

TexHomorus IMPpON3BOACTBA n PEMOHTA
IIOABHIXXHOI'O COCTaBa

Oynag

( PaGouas nmporpaMma JUCIUIIINHEL (MOIYJIs) B BUIE )
3JIEKTPOHHOTO JIOKYMEHTa BBITPYKEHA U3 eIMHON
KOPIIOPATHBHON MH()OPMAIIOHHOM CHCTEMBI yIIpaBICHUS
YHUBEPCUTETOM U COOTBETCTBYET OPUIHHAITY
- J

Ipocras anekTpoHHast NOANUCH, BeiganHas PYT (MUINT)
ID nognucu: 87771

Hoamucan:  3aBepyrommii kadeapoit KymikoB Muxann FOpreBuu

Jata: 03.06.2024




1. O6mue cBeaeHus O JUCHUIUIUHE (MOJTYJIE).

[{enbio MTUCIUIIIMHEIL SIBIsIETCS (POPMHUpPOBAHHE y CTYICHTOB 3HAHUMN, YMEHHA
Y HaBBIKOB B 00JIACTU TEOPUU TPEHUSI, U3HAIIMBAHUS U YCTAJIOCTU METAJUIMYECKUX
MaTEpUAJIOB U NPAKTHYECKOE OCBOCHHE METOJ0B pacdyeTa Ha U3HOC TEXHUYECKUX
CUCTEM.

3amaun JUCIUIUINHEL:

- U3y4Y€HUE OCHOBHBIX 3aKOHOMEPHOCTEW TPEHHUS TBEPABIX TE;

- U3y4YEHUE OCHOBHBIX BUJOB U3HALLIMBAHMS;

- U3y4YECHUE TOJI0KEHUN TEOPHUH YCTAIIOCTH MAaTEPUAIIOB;

- U3y4YCHHUE IIPUYMH BBIX0/1a U3 CTPOS IO YCTAIOCTH AETAIIEH ITOABUKHOTO

COCTaBa,

- BBIpa0OTKA YMEHUS UCIOJIb30BaHUSI OCHOBHBIX PAaCUETHBIX METOJIOB

WHTEHCUBHOCTY W3HAITUBAHMUS.

2. Ilnanupyembie pe3ynbTaTbl 00yUEHHS O JUCHUILUIMHE (MOIYJIIO).

[lepeyenr GopMHUpPYyEMBIX pe3yJbTaTOB OCBOCHUSI 0Opa3oBaTEIbHOM
mporpamMmbl (KOMIIETEHIINI) B pe3yJibTaTe 00yUYeHHUs M0 AUCIUILTUHE (MOIYIIIO):

IIK-4 - CnocobeH K MpPOBEACHUIO KOHTPOJIS M OIEHKE TEXHUYECKOTO
COCTOSIHHS JIETaJIEH U Y3JIOB ITOJBUKHOTO COCTaBA.

OO0yueHnue 1Mo qucuIUInHe (MOJIYIIIO ) IPEIoIaraet, 4YTo 1Mo ero pe3yJibrataM
oOyyJarommiicst Oyier:

3HATD:
OCHOBHBIE 3aKOHOMEPHOCTH TPEHUS, U3HAIIUBAHUS U YCTAJIOCTH B MaIlIMHAX.

YMmerThb:

ONpEAEsATh BHUJ W3HAIIMBAHUSA JETAICM W y3JIOB TPEHHS MOABUKHOIO
COCTaBa;

BBIpa0aThIBATh MPEAJIOKEHUSI 110 TOBBIIICHUIO pecypca paboThl JeTalied U
y3JI0B

MOABMKHOTO COCTaBa;

OLICHUBATh YCTAJOCTHBIE TIOBPEXKACHUA W MNPUHAMATh PELUICHUS O
JaJIbHEHUIIICH

AKCILTyaTallHH.

Baanernb:

HABBIKOM OMPEAECTCHUS MEXaHMMOB W3HAIIIMBAHUS TIOBEPXHOCTEN TPEHUS U

pa3pabaThiBaTh MPEJIOKEHUS 10 CHUXKEHUI0O TPEHUS W yCTAJIOCTH
MaTepUaoB.



3. O0beM AUCIUILIUHBI (MOIYJIs).
3.1. O6uias TpyA0€MKOCTb JTUCIUILUIMHBI (MOTYJIS).

OOmast TPyIOEeMKOCTh IUCHUILIMHBI (Momyns) cocTaBiusier 2 3.e. (72
aKaJeMHYEeCKuX Jaca(oB).

3.2. O6bem pguctuIUIMHBL (MOAyJsi) B (opMe KOHTAaKTHOW paboThl
oOyJarommxcsi C  IeJarorM4ecKuMM  paboTHUKaMu ©W  (WIM)  JIMIIAMH,
MIPUBJIEKAEMBIMH K pean3anun 00pa3oBaTeIbHON MPOTrpaMMbl Ha MHBIX YCIOBHSX,
IIPU MTPOBEICHUH YICOHBIX 3aHATHH:

KommaectBo yacoB

Tum yqeOHBIX 3aHITHI
Bcero | Cemectp Ne7

KonTtakTHas paboTa mpu NpoBeIeHNH yUeOHBIX 3aHATHH (BCEro): 48 48
B tom uucne:

3aHATHSA JIEKIIMOHHOI'O THIIA 16 16
3aHATUSI CEMUHAPCKOrO TUIIA 32 32

3.3. O6bemM auCHUIUIMHBL (MOIyYJiA) B (OpME CaMOCTOSITENIbHOM padOThI
oOyyJaronmxcsi, a Takxke B (opMe KOHTAKTHOW pabOThl 0OyYaroumxcs c
neJaroruaeckKuMu paboTHUKAMHU U (WIIH) JIUIIAMU, IPUBIIEKAEMBIMU K peau3aiiu
o0pa3oBaTeNbHOM MpOTrpaMMbl Ha HWHBIX YCIOBUSX, TMPU TPOBEIACHUU
MIPOMEKYTOUHOM aTTeCTALIMN COCTaBIAET 24 akaIeMHUUECKUX yaca (OB).

3.4. ITpu oOy4eHuH 0 HHAUBUAYAJILHOMY YYEOHOMY IIJIaHY, B TOM YHCIIE IPU
YCKOPEHHOM 00Yy4YeHUH, 00BEM JAUCITUIUIMHBI (MOJIYJIsI) MOXKET OBITh peaii30BaH
MOJIHOCTBIO B (hOPME CaMOCTOSITENIbHON paboThl 00yJaronuxcs, a Takke B hopme
KOHTAaKTHOM pabOThl 00y4YaroOIUXCs C MEAaroruueckKuMu pabOTHUKAMHU U (UJTN)
JUIIaMH, TIPUBJICKACMBIMH K peaii3aIiii 00pa30BaTeILHOM MPOrpaMMbl Ha MHBIX
YCIOBHSIX, TIPH MPOBEICHUN TTPOMEKYTOUHOH aTTECTAIIHH.

4. ConepxaHue JUCUUIUIAHBI (MOIYJIA).

4.1. 3aHsATHs JISKIIUOHHOTO THUIIA.

/ TemaTuka NTEKIIMOHHBIX 3aHATUM / KPAaTKOE COJEPKaHNE
/T

1 |Tema 1. 3aKOHBI BHEIIHETO U BHYTPEHHETO TPEHUSL.
PaccmarpuBaembie BOIPOCHL:

- TCPMHUHBI U ONIPEACTHUSA,




/o

TemaTuka JTEKIMOHHBIX 3aHATUHN / KPaTKOE COJIEpKAHNE

Tema 2. BnusHue paznuuHbix (pakTopoB HA 3HAUEHUE KO (PUIIEHTA TPEHHUS.
PaccmarpuBaembie BOIIPOCHL:

- TPCHUEC TIOKO4;

- TPCHUEC NBUKCHUA,

- nuarpamma ['epcu-mrpubdexa.

Tema 3. I'maponnnaMuyeckas Teopust TpeHus. TpeHue KaueHusl.
PaccmarpuBaembie BONPOCHL:

- YCJIOBHS BO3HUKHOBCHUSA I‘I/I6pO,ZII/IHaMI/I‘-IECKOFO TPEHUA,

- BUIBI IOTEPH IIPU TPEHUN KAYCHUH,

- KO3 UIMEHT TPEHUS KaueHUSI.

Tema 4. Buapl U3HaIIMBaHUSI MATEPUATIOB.
PaccmarpuBaembie BOIIPOCHL:

- a6pa3I/IBHO€ W3HAIIMBAaHUC,

- YCTAJIOCTHOC U3HAILIMBAHUEC,

- KOPPO3HMOHHO MEXAHNYICCKOC N3HAIIITNBAHUSA,

- UIBHAIIMBAHUC MIPH 3aCAaHUU;

- KABUTAIIMOHHOC M3HAIIIUBAHUC,

- M3HAIIMBAHUE MPH (PPETTUHT-KOPPO3UH;

- BOAOPOJAHOC U3HAILIUBAHUC

Tewma 5. MGTOI[I/IKa pacdc€Ta Ha U3HOC IIPH PA3JIMIHBIX BUAAdX U3HAIINBAHUWAA.
PaccmaTtpuBaeMble BOIIPOCHI:

- OIpezieNieHue pecypca pabOThI AUCK - CTEPAKEHD;

- OIpe/eNICeHne NHTEHCUBHOCTH a0pa3UBHOTO U3HALIMBAHHMS;

- ompeeneHne 6e3pa3smMepHO HHTCHCUBHOCTH M3HAIIUBAHUS.

Tema 6. Meronibl HCTIBITAHUI Ha TPEHUE U U3HOC.
PaCCManI/IBaeMHe BOIPOCHI:

- na60paT0pHHe HUCIIBITAHUA,

- HCTIBITaHMS MaJIOrabapuTHBIX 00pa3IIoB;

- CTCHAOBBIC UCIIBITAHU,

-IIOJIMTOHHBIC UCIIBITAHUA,

-OKCIUTYyaTallMOHHBIC UCTIBITAHUSA.

Tema 7. XapakTepUCTUKHU yCTAIIOCTH METAJIOB U AMArpaMMBbl YCTaJIOCTH.
PaCCManI/IBaeMHe BOIPOCHI:

- MaJIOLUKJIOBAs yCTAJIOCTh,

- MHOT'OLIMKJIOBAs yCTAJIOCTh,

- rpaMKM UKIINIECKUX HATPY30K;

- BUABI HUKJIOB HArpy>XCHUS,

Tema 8. O6IJ_II/I6 CBCACHU 00 YCTAJIOCTHBIX MOBPECKACHUAX HaA KCIIC3HOAOPOKHOM

TPaHCIIOPTE.

PaccmarpuBaembie BOIPOCHL:

- IPUYHUHBI YCTATOCTHBIX U3JIOMOB;

- aHaJU3 yCTAJIOCTHBIX U3JIOMOB"

- CITOCOOBI MTOBBIIICHUS YCTAIOCTHBIX CBOWCTB MAaTEPHAIOB.

4.2. 3aHATHS CEMUHAPCKOTO THUIIA.

JlaGopatopHbie paOOThI
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HaumeHnoBanue 1abopaTopHbIX paboT / KpaTKOE CoJepKaHne

JlabGopaTtopHast pabota 1. OnpeneneHue NepoxoBaTOCTU MOBEPXHOCTH MEPEHOCHBIM
poguIOMETPOM

PaccmarpuBaembie BOIIPOCHL:

- IIOATOTOBKAa 06pa3u03 JJIA OTIPEACJICHU S MICPOXOBATOCTHU MMOBEPXHOCTU z[eTaneﬁ;

- UI3y4YCHUC pa6OTI>I Hqu)I/IJ'IOMeTpa C IEJIbIO OIIPCACIICHUA HAa HEM TapaMETPOB IIEPOXOBATOCTU
TMMOBEPXHOCTHU,

- OIpezAeTICHHE TTapaMeTPOB IEPOXOBATOCTH IOBEPXHOCTH JETAJH.

JlabopaTtopHast pabota 2. OnpeneneHue NepoxoBaTOCTU MOBEPXHOCTU CTAlMOHAPHBIM
npopHIOMETPOM

PaccmartprBaeMbie BOTIPOCHI:

- [IOATOTOBKaA 06pa3u03 JJIA OTIPEACJICHU S MICPOXOBATOCTHU MMOBEPXHOCTU z[eTaneﬁ;

- UI3y4YCHUC pa6OTI>I HpO(i)I/IJ'IOMeTpa C LEJIbIO OIIPCACIICHUA HAa HEM TapaMETPOB IIEPOXOBATOCTU
MIOBEPXHOCTH;

- onpeJieJIieHUuE apaMeTPOB ILIEPOXOBATOCTH TOBEPXHOCTHU JETANH.

JlabopaTtopHast padota 3. OnpeneneHue NepoxoBaTOCTU MOBEPXHOCTU CTAIMOHAPHBIM
poPUIOMETPOM

PaCCManI/IBaeMBIe BOIPOCHI:

- IIOATOTOBKAa 06pa3u013 A OIIPEACIICHUS MICPOXOBATOCTH MTOBCPXHOCTHU z[eTaneﬁ;

- UI3y4YCHUC pa60TLI HpO(I)I/IJ'IOMCTpa C ICJIbIO OIIPEACIICHUA Ha HEM IapaMCETPOB IEPOXOBATOCTU
MIOBEPXHOCTH;

- onpeJieJieHUue TapaMeTPOB 1LIEPOXOBATOCTH MOBEPXHOCTHU JETANH.

JlaboparopHas pabota 4. OnpeneneHue TPUOOTEXHUUECKUX XapaKTEPUCTUK 00pa3IioB Ha

MamuHe Tpeauss CMII- 2.
PaCCManPIBaeMBIe BOIPOCHI:

- OIIPEACIICHNUC TOTCPU MACChI 06p8.3LIOB

- onpeaencHre K0 (OUIIESHTOB TPECHUS;

- OIIPEACICHNC NHTCHCUBHOCTHU U3HALIUBAHUS.

JlaGopatopHas pabota 5. OnpeneneHue TpUOOTEXHUIECKUX XapaKTEPUCTUK 00pa3lioB HA
MamuHe TpeHus YMT- 2168.

PaccmarpuBaembie BOIPOCHL:

- OIIpeJeIeHue MOTEPH MacChl 00pas3IoB

- onpeenenne Ko3((HUIMEHTOB TPEHHUS;

- oIpe/ieNieHne NHTEHCUBHOCTH M3HAIINBAHNSI.

JlaGopaTtopHast pabota 6. OnpeneneHue TPUOOTEXHUUIECKUX XapaKTEPUCTUK 00pa3IoB Ha

MmamuHe Tperust MTVY- 01.
PaccmarpuBaembie BOIPOCHL:

- OIIpe/ieNICHUEe TIOTEPU Macchl 00pa3LoB

- onpeenieHne K3 (HUIMEHTOB TPEHHMS;

- OIIPEACIICHNEC NHTCHCUBHOCTHU U3HAIIUBAHUA.

4.3. CamocrosiTenbHas paboTa 00y4daroImXcs.

Bun camocrositensHoi# paboTh

CamocrosTenbHas NOArOTOBKA K J1a00paTOpHbIM 3aHATHAM. PaboTa ¢ yueOHOM
auTepaTtypoi 1-4.

IToaroToBKa K MPOMEXKYTOYHOM aTTECTALINH.

[ToaroroBka Kk TEKyIeMy KOHTPOJIIO.




5. IlepeueHp wu3maHWM, KOTOpPHIE PEKOMEHAYETCS MCIIOIb30BATh IIPU
OCBOEHUU JUCHUIUIAHBI (MOAYJIA).

No

v bubnunorpaduyeckoe onucanue Mecrto nocrymna

1 OcHoBsl TpuboTexuuku ®. M. Maromenos, 1. M. https://e.lanbook.com/book/194015
Menukos, C. P. Xa6u60B YueOHO-MeTOANYECKOE (mara obpautenus: 11.11.2025).
u3nanue Maxaukana : Jlarl'AY umenu Teker : SIEKTPOHHBIH.

M.M. IxambynatoBa — 47 c. , 2021
2 | TPUBOJIOI' A Kapasaes 1. M. Yue6nuk [lepmckmii | https:/e.lanbook.com/book/239774
HaIIMOHAIBHBIN UCCICI0BATEIbCKUM (mata obpamenns: 09.05.2023).

ToTUTeXHUYECKHH yHuBepcutet. 148 crp., ISBN 978- | TEKCT: 91€KTPOHHbIH
5-398-02480-7 , 2021
3 Tpuborexuuka u Tpudorexnonoruu A. I1. beraennn, | https://e.lanbook.com/book/109458

O. C. Bonoasko. YuebHoe nocooue Camapa : (nata obpamenus: 13.11.2025).
Cam['AY — 247 c. — ISBN 978-5-88575-510-8. Texcr : aneKTpOHHBIH.
2018

6. IlepeueHb COBpEMEHHBIX MPOPECCHOHANBHBIX 0a3 JaHHBIX U
WH(OPMAITMOHHBIX CIPABOYHBIX CHUCTEM, KOTOpPbIE MOTYT HCIOJIB30BATHCS MPH
OCBOCHUU JUCHUUIUIUHBI (MOIYJIA).

1. http://library.miit.ru/ - »1eKTpoHHO-OMOMMOTEUHas cuctema HayuHo-
TexHuueckout oudmuoreku MUNT.

2. http://www.library.ru/ - undopmaimoHHo-cipaBouHblid mopTan I[Ipoekt
Poccuiickoii rocyapcTBeHHOM OMOIMOTEKH.

3. https://e.lanbook.com/ - DnekTpoHnHas OubunuoreuHas cuctema «JIaHby.

7. IlepedyeHb  JHUIIEH3MOHHOTO U  CBOOOJHO  PacHpOCTPAHSIEMOTO
MpOrpaMMHOT0 OO€CTeUYeHUs, B TOM YHCJIE OTEUECTBEHHOI'O MPOU3BOJICTRA,
HEO0OXOIMMOTO JIJIs1 OCBOCHUS AUCITUTIIIUHBI (MOIYJIs).

Kommbrotepsl Ha pabouMx MecTaX JIOJDKHBI — OBITh  0OECIeUYEHBI
CTaHJAApTHBIMU IPOTPAMMHBIMH MPoayKTamMmu Microsoft.

8. OmnucaHue MarepuaJIbHO-TEXHUYECKOM ©0a3bl, HEOOXOIUMOM IS
OCYILIECTBJICHUSI 00pa30BaTEIbLHOrO Mpoliecca Mo TUCIUILUIMHE (MOIYJIIO).

YuebHas aymautopus IS TPOBEIACHUS 3aHATUH JICKIIMOHHOTO THIIA,
TPYIOBBIX U UHIUBUYJIbHBIX KOHCYIBTAITUH.
VYueOHas nabopaTopus sl IPOBEICHUS JTAOOPATOPHBIX aHSTUM.



[IpuMepHBIi mepedyeHb MaTepUaIbHO-TEXHUYECKON 0a3bl: UCIBITATENIbHbIC
MAaIIMHbl U TMPHOOPBI, KOMIUIEKT 00paslioB, yueOHbIE TIaKaThl, KOMIBIOTEPHAS
TEXHHKA.

9. ®opma nMpomMeKYTOUHOU aTTeCTaIUU:

3aueT B 7 cemecTpe.

10. OueHouHble MaTEpPHUAIIBI.

OueHOYHbIE MAaTEpUAIIbI, TPUMEHSIEMBIE TIPU MPOBEICHUH MTPOMEKYTOUYHON
aTTeCTallui, pa3padaThIBAlOTCA B COOTBETCTBUHU C JIOKAJIbHBIM HOPMATHUBHBIM
aktom PYT (MUUT).
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