MHUHHUCTEPCTBO TPAHCIIOPTA POCCUICKOM ®EJEPALIIN

OEJNEPAJTBHOE 'OCYJAPCTBEHHOE ABTOHOMHOE OBPA30OBATEJIBHOE

«POCCHUUCKHNHA YHUBEPCUTET TPAHCIIOPTA»

YYPEXJIEHUE BBICIHIEI'O OBPA3OBAHMSA

(PYT (MAUT)

/ Pabouyast mporpaMma AUCHUILIHHBI (MOTYJIsE), \
KaK KOMIIOHEHT 00pa30BaTeIbHON IPOrpaMMbl
BBICILIEr0 00Pa30BaHusl - IPOrPaMMbI CIICLIUAIUTETA
110 CIIeHMAIbHOCTH
23.05.03 IToaBmkHOM COCTaB XKeJIEe3HBIX AOPOT,
YTBEPKIEHHOM nepBbIM npopexkropoM PYT (MUNT)
Tumonunsim B.C.

NG /

PABOYASI MPOIPAMMA JUCLMITJIMHBI (MOIY.JI5D)

B3aumopeiicTBue BBICOKOCKOPOCTHOT'0 IMMOABHUKHOI'0 coCTaBa €

CHGHH&J’IBHOCTB:

Criennanusanus:

dopma oOydeHHUs:

HH(}paCTPYKTYpOH

23.05.03 ITogBM>XHOM COCTAB KEIE3HBIX IOPOT

BBICOKOCKOPOCTHOM Ha3€MHBIN TPAHCTIOPT

Ounas

PaGoyast mporpamma JUCHHUITIIMHBI (MOJYJIs) B BUJIE
AJIEKTPOHHOTO JOKYMEHTA BBITPYKEHA U3 €MHOI
KOPHOpaTHBHOM HH(OPMAIIIOHHON CUCTEMBI YIIPABICHUS
YHUBEPCUTETOM M COOTBETCTBYET OPUTHHAITY

IIpocTas anexTponHas moanuck, Beitannas PYT (MUUT)
ID nopnucu: 5214
IMoxmucan: 3aBenyromuii kadenpoii [lynosukos Omner
EBrenpeBud
Jata: 30.05.2024




1. O6mue cBeaeHus O JUCHUIUIMHE (MOTYJIE).

Lemsamu OCBOCHHUS y4eOHOM MUACIUILINHEI "B3aumMmoiencTBre
BBICOKOCKOPOCTHOTO TIOJIBFPKHOTO COCTaBa ¢ MHPPACTPYKTYpOU'" SBISIOTCS:

- chopMupoBaTh y OOYUAIOMIUXCS MPEJCTABICHNE O BHIOOPE pallMOHATBHBIX
¢bopM TONOBHOM W XBOCTOBOM 4YacTell TMoe3ga 10 KPUTEPUIO CHIDKEHUS
CONPOTHUBJIEHUS JBUKECHHUIO;

- chopmupoBaTh Yy 0OyYalwIIMXCS MpEACTaBIeHHE O BBIOOpP (opm
MTOBEPXHOCTEN KEITEZHOAOPOKIHBIX IKUTIAKEN;

- U3Yy4YUTh BJIUSHUE OOTEKaHUsS BO3AYXOM Ha paboOTy MOJABOTOHHOTO
o0opyaOBaHUSI.

3anaueit OCBOCHMUS y4eOHOM JVCIIUIIINHBI "B3aumoneiicTBue
BBICOKOCKOPOCTHOTIO MOJIB>KHOTO COCTaBa ¢ MHPPACTPYKTypoi" siBisieTCs:

- OCBOEHHE NPUHIMUIIOB KOHCTPYUPOBAHUSA MOJABUKHOIO COCTAaBa KEJIE3HBIX
JIOPOT C YYETOM a3pOJUHAMUYECKUX SIBIICHUM.

2. Ilnanupyemblie pe3ynbTaTbl 00YUeHHS O JUCUUILIMHE (MOIYJIIO).

[lepeuenb GopMUpPYEMBIX pe3yJbTAaTOB OCBOCHUS 00pa3oBaTEIbHOU
porpamMmsbl (KOMIIETEHIIUI) B pe3ysbTaTe 00y4eHUs 10 AUCHUILUIMHE (MOIYIIO):

IIK-9 - NMeer HaBBIK BBIMOIHATH 0OOCHOBaHHE MapaMETPOB KOHCTPYKIIHH
KOHCTPYKIIMM W CHUCTEM IIOABHKHOTO COCTaBa BBICOKOCKOPOCTHOTO HA3€MHOIO
TpPaHCIOpTA.

OOyuenue 1O JUCHUIUIMHE (MOJYJI0) TMpeArnoiaraeT, 4YTo IO €ro
pe3ynbTatam o0ydaromuiics OyaeT:

3HaTh:
OCHOBHBIE TpPeOOBaHHS K KOHCTPYKIIMH BBICOKOCKOPOCTHOI'O TOJIBHKHOTO
COCTaBa C TOYKU 3PEHUS adPOIMHAMUKH;

YMmeTh:
pa3pabarbiBaTh MEPOMPUATUS TIO YIYUIICHUIO B3aUMOJCHCTBUS MOJBUKHOTO
COCTaBa M €ro JIEMEHTOB C OKPYXKaIOIIEH CPEeIOBH B MPOLIECCE JBUKEHUS

Baaners:
OCHOBHBIMM ~METOJAaMU  OIIEHKH B3aUMOJICUCTBHUS  BBICOKOCKOPOCTHOTO
MTOJBU>KHOTO COCTaBA U OKPYKAKOIIEN CPEJIb

3. O0beM AUCIUTUTMHBI (MOJTYJIS).

3.1. O6mias Tpy10€MKOCTh AUCIUTIINHBI (MOTYJIs).



OOmrast TPyAOEMKOCTh JUCHUILIUHBI (MOAyJisi) coctaBmsier 3 3.e. (108
aKaJIeMUYECKHUX yaca(oB).

3.2. O6bem pguctuIUIMHBL (MOAydsl) B (opMe KOHTAKTHOW paboThl
oOyJarommxcss ¢ MEJarorTHYeCKUMH  padOTHHKaMU W (WIM)  JIUIaMH,
MIPUBJICKAEMBIMHU K peau3aiiy 00pa30BaTEIbHON MPOTPAMMBI Ha MHBIX yCIIOBUSX,
IIPU MPOBEJICHUN YUEOHBIX 3aHITHI:

KomnaecTBo gacoB

Tun y4eOHBIX 3aHSTHIA
Bcero | Cemectp Ne9

KonrakTHas paboTa Ipu nNpoBeIeHNN YUeOHBIX 3aHATHI (BCEro): 48 48
B toMm uucae:

3aHATHSA JIEKIIHOHHOTO THIIA 16 16
3aHATHS CEMUHAPCKOTO THUTIA 32 32

3.3. O0beM AMCHMIUIMHBI (MOIYJisA) B (OpME CaMOCTOATEIbHON padOThI
oOyyarommxcsi, a Takxke B (opMe KOHTAKTHOM pabOThl 0O0ydYaronmxcs ¢
MEeAarornYecKUMU pabOTHUKAMH U (WJIH) JHIIAMH, TTPUBJICKAEMBIMU K pealli3aliu
oOpa3oBaTeNpHOM  NIpOrpaMMbl HAa  HHBIX  YCJIOBMSIX, IpU  IPOBEIECHUU
IPOMEXYTOUHOM aTTecTanuu cocTaBisger 60 akageMUuecKux Jaca (OB).

3.4. Ilpu oOydeHnu o UHIMBUYaJbHOMY yUY€OHOMY IJIaHy, B TOM YHCIIE TIpU
YCKOPEHHOM OOYYE€HUHU, 00BEM TUCHMIUIMHBI (MOJIYJsI) MOXKET OBITh peaTn30BaH
MOJIHOCTBIO B (hOpME CaMOCTOSITENIbHOM pabOThl 00y4aroIIuXxcs, a Takke B popme
KOHTaKTHOM paboThl OOyYarolMxcsl ¢ MEeAarornyecKuMu pabOTHUKAMH M (HJIN)
JUIAMH, TPUBJIEKAEMBIMH K peanu3alii 00pa3oBaTEIbHON MpOrpaMMbl Ha MHBIX
YCIJIOBHSIX, IPU MPOBEAECHUU IPOMEKYTOUYHOM aTTECTALINH.

4. ConepskaHue JUCIUTUIMHBI (MOIYJIS).

4.1. 3aHITHA JTEKIUOHHOTO THUIIA.

/ TemaTuka JIEKITMOHHBIX 3aHATUM / KPATKOE COJEPKaHNE
/1

1 |AHanu3 UCTOPUYECKOTO pa3BUTHUS MPUEMOB U CITIOCOOOB yuéTa BO3/IEHCTBHS BO3IYIIHOM

Cpcabl Ha )i(eHC3HOI[0p0)I(HBII>'I HOHBI/I)KHOI>'I COCTaB

A3p0)II/IHaMI/IKa KEJIE3HOJOPOKHOTO TOE3/1a, OCHOBHBIC HAIIPABJICHUA UCCIICIOBAHUA. OcobeHHOCTH
KEIJIE3HOAOPOKHOTO MOE3/1a KaK 00BeKTa uccienoBanus. Meroanka OKCIICPUMEHTAJIBHOT O UCCICIOBAHU A
a’3poaArHaAMUKMU 11oe3aa, pvaéTHLIC METOAbI UCCIICAOBAHMA.

2 |Hekotopblie cBeIeHUS U3 adPOAMHAMHKHN

OCHOBHBIE TTOHATHSI ¥ JIONYIIEHHsI TuapoguHaMuku. [TpuHnmn oOpammenus aBrmkeHus. Pusnyeckas Npupoaa
JKUJKOCTH U ra3a. [TapaMeTpsl U pa3MepHOCTH BEJIMYMH, XapaKTEPU3YIOIUX COCTOSHUE KUAKOCTH U rasa.
BryTpeHnee TpeHHe U BSI3KOCTB )KUIKOCTH U Ta3a.




TemaTuka JIEKIMOHHBIX 3aHATUN / KpaTKOE COJIEpKaHHE

n/m
MerTomp! rccie[oBaHUs IBIKEHUS KUAKOCTH U raza. Meron Jlarpamxka. Meron Ditnepa. CtannoHapHoe U
HecTalMoHapHoe JBrkeHue. Jlunus, nuddepeHanisHoe ypaBHeHHE IMHUK ToKa. TpyOka Toka. YpaBHeHHe
HepaspBIBHOCTH. Pa3lioXeHHEe CKOPOCTH KUAKOro 31eMeHTa. YpasHeHue beprymm. IloreHnmansHoe u
BUXPEBOEC TeUCHHE. BUXpb, BUXPEBOH LIHYD.
Pexxumsl Teuenust xkuakoct. KoaduimeHTs! mogo0ust mpy UCCIIeIOBAHUH TEUCHHS BSI3KO# )KUIKOCTH
(Yucna Peitnonbaca, Ctpyxaps, @pyna).
3 |OboméHHas XxapaKTepUCTHKA TOJJBUKHOTO COCTaBa C y4ETOM B3aMMOJICHCTBHS HAa HETO
BO3AYILIHOW CpEIbl
BHewHsis a3poquHaMuKa IIOJBIKHOTO COCTaBa. BHYTPEHHsIS a3poguHaMUKa. A3pOJHHAMHUKA T10JBarOHHOTO
HPOCTPAHCTBA. AIPOANHAMHUKA TACCAKUPCKUX M TPY30BBIX MOMEIICHHI MOIBIKHOTO COCTaBa
4 |Teopernueckoe 000CHOBaHHE U pa3padOTKa OOIIEH METOI0I0THH yuéTa
A9POJMHAMHUYCCKHX IIPOLECCOB ITPHU CO3JAHUHU KEJIC3HOJOPOKHOI'O IIOJABHXXHOI'O COCTaBa
Co3pmanue cUCTEMBI MHOTOYPOBHEBBIX OOOIIEHHEIX HH(OOPMALHOHHEIX MOJIeTIeil B3aNMOXKeHCTBUS
MOJBM)KHOTO COCTaBa M BO3AYIIHON cpeabl. KoMIUIeKke KpUTEpHaNbHBIX OTHOIICHHUH U1 IPaKTHYECKOH
OLICHKH BO3ICHCTBIUSI BO3AYIIHOM CPEe/Ibl Ha IIOJBIKHON COCTaB
Be160op paunoHanbHO# pOpPMBI MOABIKHOTO COCTAB
Kpurepuu Bei6opa hopmbl, onrumu3anist GopMbI TOIIOBHON 4aCTH
5 |B3aumopeiicTBHE OJABMKHOTO COCTABA U UCKYCCTBEHHBIX COOPYKCHHI
BiusiHre popMBI TOABMKHOTO COCTaBa Ha YCJIOBHS IBHXKESHUS U 00YCTPOMCTBA )KEIE3HBIX JOPOT
Oco6eHHOCTH B3aUMOACHCTBHS IOJBHKHOTO COCTaBa, MyTH U UCKYCCTBEHHBIX COOPYKEHMUIT
B3anmopeiicTBre MOABUKHOTO COCTaBa MPU CKPELIMBAHUU N10E3/10B
B3aumoseiicTBue NOABUKHOIO COCTaBa U UCKYCCTBEHHBIX COOPYKECHUM
4.2. 3aHATHS CEMUHAPCKOTO TUIIA.
JlaGopatopHbie pabOThI
Ne
i HaumeHnoBaHMe 1a00paTOpHBIX pabOT / KpaTKOe CoJepKaHue
1 |JIaGoparopnas pabota 1
3nrakomcTBO ¢ makeToM SolidWorks Flow Simulation. HacTpoiika makeTa 1uist BicciaeI0BaHUS 3a1a4H
BHEIITHETO 00TeKaHMs Teja
2 |JlaGoparopHas paboTta 2
OOTekaHue Tell pa3lIMYHON reoMeTpryYecKoi GopMbl. Bimsiune hopmbl Tena Ha BEJIMYMHY JI0OOBOTO
COIIPOTUBJIHUA
3 |JlabopaTtopnas pabora 3
OueHKa BIHMSHUS YIJIHHEHUS TENa IPHSIMOYTOJIBHOTO CEYSHHUsI Ha COCTABIISIONINE JI0O0BOTO COIPOTUBIICHUSI
Y COTIPOTHBIICHUSI TPEHUSI
4 |JlabopaTopHas pabota 4
HccnenoBanne o0TekaHHs Tella, pacIIoIOKEHHOTO BOII3H YKpaHa
5 |JlaGopatopHas pabora 5
IMocraHOBKa 33124y AJIs HCCIIEIOBAHMS BHYTPEHHETO TedeHus. VIccie[oBaHre TeUSHNUS B TPYOKe
HEPEMEHHOTO CEYCHHMS
6 |/TaGoparopnas padota 6
HccnenoBaHre HECTAMOHAPHOTO OOTEKAHUS TeNa 3HAYUTEIILHOTO YTHHECHHS
7 |JlabopatopHas pabora 7

HccnenoBanne HECTAIIMOHAPHOTO TEUYEHHS B 3aMKHYTOM 00BEME




4.3. CamocrosTenbHas paboTa 00yJarommxcs.

Ne Bun camocrositensHOM paboTh
/11

1 |Pabora ¢ JEKIMOHHBIM MaTEPHAIOM

2 |Pabota ¢ nmuTeparypoii

3 | BeimonHeHne KypcoBoi paboTHI.

4 | [TonroToBka K MPOMEXKYTOYHOM aTTECTAIUH.

5 | [loaroroBka K TEKyIieMy KOHTPOJIIO.

4.4. ITpumepHbIN TIEpeueHb TEM KYPCOBBIX pabOT
Pacuér oOTekaHus moes3na B COOTBECTBUU C 3aJaHUEM (BBICOKOCKOPOCTHOTO,
MAaCCAKUPCKOTO, Tpy30Boro). OmpenelieHUEe BIWSHUS BETPOBOM  HArpysKH,
AJIIEMEHTOB IJIaHa U TPO(UIIA ITyTH Ha a3pOAMHAMHYECKUE TTapaMeTphl oe3a.

BapuanTtsl 3ananuii.

1. MoropBaronHnslii nmoaBuxkHOM coctaB. KomnuecTtBo oceit nokoMoTHBa 4.
KonudectBo BaroHoB B moe3ae - 5. Tum BaronoB -. Ckopocth moesna, m/c - 30.
CKOpOCTh BETPOBOTO MOTOKa, M/C - 25. Yrom Mexay BEKTOpPAaMH BO3YIIHOIO
MOTOKA U BETPOBOM Harpy3koit - 120. Beicota Hackinu - 3. ['TyOMHA BBIEMKH -5.

2. Tlaccaxupckuii Tmoe3n C JIOKOMOTHBHOM TAroi. KomumyecTBo ocei
nokomoTuBa 8. KonmuectBo BaroHoB B moe3ne - 4. Tum BaroHoB -. CKOpOCTH
noe3na, m/c - 80. CkopocTh BETpOBOTO NOTOKa, M/C - 30. Yros Mexay BEeKTOpamu
BO3JIYIIIHOIO MOTOKA M BETPOBOMl Harpy3koi - 60. Beicota Hackmu - 2. ['myOunHa
BBIEMKH -1.

3. I'py30Bo# moe31 ¢ TIOKOMOTUBHOM Tsroil. KosmuecTBo oceit IokoMoTuga 6.
KommuecTBo BaroHoB B moesnie - 6. Tum BaroHoB - nosyBaroH. CKOpoCTh Moe3a,
M/c - 60. CkopocTh BETpPOBOro MOTOKa, M/c - 15. Yrom Mexay BekTOopaMu
BO3IYIITHOTO TIOTOKAa W BETPOBOW Harpy3koit - 105. Beicota Haceimu - 2. ['mybuna
BBIEMKHU -9.

4. MoropBaroHHslii MoABMKHOW cocTtaB. KomnuecTtBo oceil jiokomoTtuBa 6.
KonuuectBo BaroHoB B moesne - 6. Tum BaronoB -. CkopocTh moes3aa, m/c - 90.
CkopocTh BeTpoBOro moroka, m/c - 10. Yrom mexay BeKTOpamMH BO3IYLIHOTO



MOTOKA M BETPOBOM Harpy3koi - 15. Beicora Haceimu - 10. 'myOuHa BeieMKH -2.

5. Tlaccaxupckuii moe3n ¢ JIOKOMOTUBHOUM Tsroil. KommdecTtBo ocei
nokoMoTuBa 6. KommuectBo BaroHoB B moe3ne - 5. Tum BaroHoB -. CKOpPOCTh
noe3na, m/c - 50. CkopocTh BETPOBOTO MOTOKA, M/C - 25. YTron Mexay BEeKTOpaMu
BO3JIYIITHOTO TOTOKAa W BETPOBOM Harpys3koi - 45. BreicoTa Haceimu - 8. I'myOuna
BBIEMKH -2.

6. I'py30BO#i m0€3]1 C TIOKOMOTUBHOM Tsiroil. KosmuecTBo oceit IokomoTuBa 4.
KonuuectBo BaroHoB B noesfie - 5. Tun Baronos - ructepra. CKopocTh mnoesnua, M/c
- 25. CKOpOoCTh BETPOBOI0 MOTOKA, M/C - 15. Y101 MEXKIy BEKTOpaMU BO3TYIIHOTO
MOTOKa U BETPOBOM Harpy3koii - 105. Beicota Hackinu - 9. ['my6uHa BeieMku -4,

7. MoTopBaroHHbslii moABMKHOM cocTaB. KommyecTBo oceil jokomoTuBa 8.
KonuuectBo BaroHoB B moesjae - 6. Tum BaronoB -. CkopocTh moesna, m/c - 60.
CkopocTh BETpOBOro MmoToka, M/c - 135. Yrom mexmy BeKTOpaMu BO3IYIIHOTO
MOTOKA U BETpOBOM Harpy3koit - 120. Beicota Hackinu - 5. ['myOuHa BeieMKH -1.

8. Ilaccaxupckuii mnoe3n ¢ JOKOMOTMBHOW Tsroi. KommuectBo oceit
nokomotuBa 4. KonuuectBo BaroHoB B moesfe - 5. Tunm BaroHoB -. CKOpPOCTh
noes3na, m/c - 70. CkopocTh BETpOBOTO MOTOKa, M/C - 20. Yrom Mexay BEeKTOpaMu
BO3JIYIIIHOTO MOTOKa U BETPOBOM Harpy3koil - 90. Beicota Hackmu - 6. ['myOunHa
BBIEMKHU -1.

9. I'py3oBoii oe3/1 ¢ JIOKOMOTHBHOM Tsroil. KonumdecTBo ocell TokoOMOTHBA &.
KomnuectBo BaroHoB B moe3zae - 6. Tum BaroHoB - KpbIThll BaroH. CKOPOCTH
noe3na, m/c - 35. CkopocTb BETPOBOTO NOTOKa, M/C - 20. Yros Mexay BEeKTOpaMu
BO3JIYIIIHOT'O MOTOKa U BETpoBOM Harpy3koil - 180. BeicoTa Haceimu - 7. ['myOuna
BBICMKHU -4.

10. I'py3oBoii moe3a ¢ TOKOMOTHBHOM Tsroi. KomudecTBo oceilr mokomoTuBa
8. KonmnuecTBo BaroHoB B noesnae - 6. Tum BaroHos - nuctepHa. CKOpocTh moesaa,
M/c - 40. CkopocTh BETpOBOro moToka, m/c - 20. Yrom MexIy BEKTOpaMu
BO3JYIITHOT'O MOTOKA U BETPOBOM Harpy3koi - 165. Beicota Haceinu - 7. I'myOuna
BBICMKH -4,



5. IlepeueHp wu3NaHMM, KOTOpPHIE PEKOMEHAYETCS MCIIOIb30BATh IIPHU
OCBOCHUHU JUCHUIUIMHBI (MOIYJIA).

jgn bubnuorpaduueckoe onucanve Mecto nocrymna
1 AbspoauHaMuKa B Borpocax u 3aaadax: H.®. Kpacuos, B.H. HTB (§06.)
Komeoii, A.H. Jlanunos u np.; Pen. H.®. Kpacnos
OnuoromHoe n3ganue Bricir. mk. , 1985
1 Mexanuka xunkocty u raza JLI'. Jloiugackuii OqHOTOMHOE HTB ($6.)
uznanue Hayka. ['n. pen. ¢uz.-mart. mut. , 1987

6. [IlepedueHbp COBpPEeMEHHBIX MNPOPECCHOHANBHBIX 0a3 JaHHBIX U
UH(GOPMAIIMOHHBIX CIIPABOYHBIX CHUCTEM, KOTOpPBIE MOTYT HCIOJB30BaThCS IPH
OCBOCHUU JUCHUIUIUHBI (MOIYJIA).

elibrary.ru http://help.solidworks.com

7. llepedyeHb  JHUIIEH3UOHHOTO U  CBOOOJHO  PaCHPOCTPAHSIEMOIO
IpPOrpaMMHOT0 OOecredeHusi, B TOM YHCIE€ OTEUYECTBEHHOIO IPOU3BOJICTBA,
HEO0OXOUMOTO JIJIsl OCBOCHUSI IUCUUTLTUHBI (MOYJIs).

Jlns ipoBesieHust 1abOpaTOPHBIX 3aHATUM HEOOXOAMM KOMIIBIOTEPHBIM Kilacc
C YCTaHOBJICHHBIM IpOrpaMMHBIM makeToM Solidworks. HeoOXOauMBIM IS
BBITIOJTHEHHUS Ta30THPOIMHAMUYECKUX PAcu€TOB

8. OmnucaHue MaTepuaJbHO-TEXHUYECKOW 0a3bl, HEOOXOAUMOM ISt
OCYIIECTBJICHHUSI 00pa30BaTEIHLHOTO MpOoIecca MO AUCIUTUTHHE (MOIYIIIO).

Jliist ipoBeieHus TaOOPATOPHBIX 3aHATHIT HEOOXOIUM KOMITBIOTEPHBIN Kjlacc,
B pauéTe MUHUMYM OJMH KOMIIBIOTEP Ha JABYX OOYYAIOIINXCS B TPYIIIIE.

9. ®opma MPOMEKYTOUHOM aTTECTALNU:

3aueT B 9 cemectpe.
Kypcogas pabota B 9 cemecTpe.

10. OuieHOUHBIE MAaTEpUAIIBI.

OueHouyHblE MaTepualibl, TPUMEHAEMbIE MPH MNPOBEACHUU ITPOMEKYTOUYHON

arrecraigum, p33pa6aTBIBaIOTCﬂ B COOTBCTCTBHH C JIOKAJIbHBIM HOPMATHBHBIM aKTOM
PYT (MUUT).
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