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1. OOue cBeaeHus 0 JUCHUILIMHE (MOTYJIE).

Henssmu OCBOCHMS y4ueOHOMH JUCIUTUTHBI " A3poJIMHaMuKa
BBICOKOCKOPOCTHOT'O MOJIBUKHOTO COCTaBa' SIBIISIFOTCSL:

- W3yYUTh BIMSHUEC OOTEKaHWS BO3AyXOM Ha pabOTy MOJBOTOHHOTO
000pyIoBaHUs;

- U3YYHTH BO3JICUCTBUS JIBUXKYIIETOCS 1M0€3/1a Ha 00beKThl MHYPACTPYKTYPHI,
MOJIBU>KHOM COCTAB;

- chopmupoBaTh y 00y4aluxcs MPeACTaBlICHUE O BHIOOpPE pallMOHATBHBIX
¢bopM TOJIOBHOM M XBOCTOBOWM dYacTell IMoe3/a MO KpPUTEPUIO CHUKEHUS
COTIPOTHUBJICHUS ABUKCHUIO;

- chopmupoBaTh y oOydammxcs TpEACTaBICHHE O BbeIOOpe (opm
MOBEPXHOCTEHN KEJIE3HOOPOKTHBIX IKUTTAKEH.

3agaueit OCBOCHMUS y4ueOHOMI JUACLUILIAHBI "AspoauHaMHKa
BBICOKOCKOPOCTHOTO MOJIBH>)KHOTO COCTaBa' SIBIISIETCS:

- OCBOEHHUE MPUHIIMIIOB KOHCTPYUPOBAHUS MOJBUKHOTO COCTABA JKEJIE3HBIX
JIOPOT C YYETOM a’3pOJMHAMHUYECKHUX SIBJICHUU;

2. Ilnanupyemblie pe3ynbTaTbl 00YUEHHS IO JUCUUILIMHE (MOIYJIIO).

[lepeyenr GopMHUpyeMBIX pe3yJbTaTOB OCBOCHHS  0Opa30oBaTEIbHOM
porpamMmbl (KOMIIETEHIIU) B pe3ysibTaTe 00yUeHHUS 10 AUCIUILUIUHE (MOIYIIIO):

IIK-9 - MimeeT HaBBIK BBIMOIHATH 00OCHOBAHHE MapaMeTPOB KOHCTPYKITUH
KOHCTPYKIIUM M CHUCTEM NOJBMKHOTO COCTaBa BBICOKOCKOPOCTHOTO HA3€MHOTO
TpPaHCIIOpPTAa.

OO0yueHnue 1Mo JUCIUIUTHHE (MOJTYJIII0) MPE/IOIaraeT, 4To M0 ero pe3yabTaTaM
oOyyJarommuiicst Oyier:

3HATD:
OCHOBHBIE TpeOOBaHUSI K KOHCTPYKIIMHM BBICOKOCKOPOCTHOTO MOJBUKHOTO
COCTaBa C TOYKU 3PEHUS adPOAMHAMUKHY;

YMmeTh:
p33pa6aTBIBaTB MGpOHpI/IHTI/IH I10 yJIy‘-IHICHI/IIO BSaHMOﬂeﬁCTBHH IIOJABHUXKXHOI'O
COCTaBa U €ro 3JIEMEHTOB C OKPYKAIOLIEH CPE0i B IPOLIECCE ABUKEHHUS;

3HaTh:
HamnpapneHuss CHWKEHHMS BIUSHMS TIOJBUKHOTO COCTaBa Ha OOBEKTHI
UH(PPACTPYKTYPHI JKEJIE3HOAOPOKHOTO TPaHCIIOPTa

Baanern:



OCHOBHBIMH METOJaMH OLICHKH BBaHMOHeﬁCTBHH BBICOKOCKOPOCTHOT'O
IIOABHUIKHOI'O COCTaBa U Oprmammeﬁ CpEanbI;

Baanersn:
MetonamMu TPOEKTUPOBAHUSI BBICOKOCKOPOCTHOI'O IIOJIBUKHOIO COCTaBa,
HaIlpaBJICHHBIMH Ha MOBHIIICHHUE €T0 SHEPreTHIeCKoi 3P PeKTUBHOCTH

3HATH:
OCHOBHBI€ MOJOKEHUS TUAPOJUHAMUKA

YMmeTh:
BrIMonHATh pacuéThl MO OMNpeeeHUI0 a’pOJWHAMHYECKUX IapaMeTpOB
[MOJABMYKHOT'O COCTaBa

3. O0beM AUCIUTLIUHBI (MOIYJIs).
3.1. O6mias Tpy10eMKOCTb JTUCIUIUIUHBI (MOIYJIA).

OO0mast TPyIOEMKOCTh AUCIHUIUIMHBI (MOayJisi) coctaBiser 3 3.e. (108
aKaJeMHYeCKuX Jaca(oB).

3.2. O0vem mucuurIuHBl (MOAynsi) B (OpMe KOHTAaKTHOM paboOThI
oOyyaroluxcs € MeJarorn4eckuMu  paboTHHUKaMu M (WIKM)  JIMLAMH,
IPUBJIEKAEMBIMH K peain3aluy 00pa3oBaTesIbHOM NporpaMMbl HAa UHBIX YCIOBHSIX,
IIPU MIPOBEJICHUH YUEOHBIX 3aHATUM:

KomnuectBo yacos

Tun yaeOHBIX 3aHITHI
Bcero | Cemectp Ne9

KonrtaktHas paboTa mpu npoBeIeHIH yUeOHBIX 3aHATHH (BCETO): 48 48
B ToMm uncne:

3aHATHS JEKIIHOHHOTO THIIA 16 16
3aHATHS CEMUHAPCKOTO TUMA 32 32

3.3. O6beM muCHUIUIMHBI (MOIYJisA) B (OpME CaMOCTOSITENIbHOW padOThI
oOydJaroruxcsi, a Takke B (opmMe KOHTAKTHOM pabOThl OOydYaIOIIMXCA C
nearoruaeckKuMu paboTHUKAMHU U (WITH ) JIUIIAMU, IPUBIIEKAEMBIMH K peau3aiiu
o0pa3oBaTeNbHOM MpOTpaMMbl HAa HWHBIX YCIOBHUSX, TpPU TPOBEIACHUU
IPOMEKYTOYHOM aTTecTaluu coctapisieT 60 akajeMrueckux yaca (OoB).

3.4. ITpu oOy4eHHH IO MHAUBUAYATLHOMY YICOHOMY IIJIaHy, B TOM YHCIIC TPH
YCKOPEHHOM 00y4YeHUHU, 00BEM JUCITUTUTHHBI (MOIYIISI) MOXKET OBITh peain30BaH
MOJTHOCTHIO B (POpME CaMOCTOSITENIbHON padOThl 00yJaromuxcs, a Takke B popme
KOHTaKTHOU pabOThl OOy4YarOMIMXCA C MEJaroru4ecKuMu paboOTHUKAMHU U (WJTHN)




JUIAMH, TIPUBJIEKaEMbIMH K peaiu3alii 00pa30BaTeIbHON MPOrpaMMbl Ha WHBIX
YCIIOBUAX, IIPYU MPOBEICHUHU IIPOMEKYTOYHON aTTECTALIUM.

4. ConeprxaHue JUCHUTUIAHBI (MOIYJIsA).

4.1. 3aHsaTus JIEKIIUOHHOTO THIIA.

/ Temaruka NTEKIIMOHHBIX 3aHATHH / KpaTKOE COJEpIKaHUE
n/m

1 |AHanu3 UCTOPUYECKOTO PAa3BUTUS MPUEMOB U CLIOCOOOB yuéTa BO3/A€HUCTBUS BO3TYIIHOM

CpE€abl HA )I(GHCSHO,Z[OPO)I(Hblﬁ HOI[BI/I)KHOI‘/'I COCTaB.
A3pO)II/IHaMI/IKa JKCJIE3HOAOPOIKHOI'O IMO€3/1a, OCHOBHBIC HAIIPABJICHUA UCCIICTJOBAHUA. OcobeHHOCTH
JKCJIE3HOAOPOIKHOI'O IMOC30a KaK 00BEKTa UCCIICAOBAHUS

2 |Adpo- ruapoMexaHnuKa

OCHOBHEBIC TOHATUS U A0NyHeHUA THAPOAUNHAMUKH. HpI/IHL[I/IH 06paH.[€HI/I$I JBHKCHHUA. duznueckas
npupoaa KUJAKOCTH U rasa. HapaMeTpH 1 pasMCPHOCTH BCIIMYUH, XaPAKTCPU3YIOINIUX COCTOSITHUC
JKHIAKOCTH M rasa. BHyTpeHHee TPCHUC U BA3KOCTD XKUAKOCTH U ra3a.

3 Kunematuka KHUAKOCTHU U rasa

MeToab! HCCIIeOBaHUS JBIDKEHHS XKUIKOCTH U ra3za. Meton Jlarpamxka. Metoz Oiinepa. CranmoHapHoe U
HecTanuoHapHoe JBikenue. Jlnaus, muddepeHnmansHoe ypaBHeHHEe JIMHUU ToKa. TpyOka Toka.
YpaBHeHue Hepa3pbIBHOCTU. Pa3nokeHne CKOpOoCTH )KUAKOTO JeMeHTa. Y paBHeHUe bepHymnu.
[ToTeHuumansHOE M BUXpEBOE TeUeHHE. BUXphb, BUXPEBOIl LIHYD.

4 HCKOTOpI)Ie IIOHATUA JTUHaAMUKU BSI3KOI KHUOKOCTHU
Pexxumel TedeHns xuakoctH. KoadduiueHTs! mogodus npyu NCcClieNOBaHUHN TSYCHHS BI3KOH )KUIKOCTH
(Yucna Petinonsaca, Ctpyxaps, @pyna).

5 COHpOTI/IBJ'ICHI/Ie TCIa, 00TEeKaeMOT0 MOTOKOM KHUIOIKOCTHU MJIM I'a3a.

O0OTekanue npoduis TOTOKOM JKHJIKOCTH Wi ra3a. [lorpaHuuHblii cioii, ero xapakrepuctuki. OTpbIB
norpaHuyHoro cyost. ConpoTHBIICHNE, BO3HUKAIOIIEE B pE3yJIbTaTe OTPhIBA IOTPAHUYHOTO CI0s. Mepbl
CHIDKEHHS CONTPOTHUBIICHUS.

6 |[IpoGremaTrka MpM MCCIIEOBAHUH a3POAUMHAMHUKHI BHICOKOCKOPOCTHBIX ITOE3/I0B.
ComnpoTHBIIEHHS IBHXEHHIO 1T0€3/]a, €T0 COCTABIIAIOIINE U METObI UX CHIKEHHS. APOIUHAMIYECKHE
Harpy3kH Ha 00BbeKTHl HHQPACTPYKTYpPHI, HOABHKHOW COCTaB M YeJIOBEKa. BiMsHNEe a3poIiHAMUYECKHX
(hakTOpOB Ha MPOIECCHl B CUCTEME "TOKOIIPUEMHHK - KOHTAKTHBIA TIPOBO".

4.2. 3aHATHS CEMUHAPCKOTO THIIA.

JlabopaTopHbie paboThI

HanmenoBanme mabopaTopHbIX paboT / KpaTKoe coiepkaHue

1 |Pabora Ne 1

3HakomcTBO ¢ makeToM SolidWorks Flow Simulation. Hactpoiika makeTa 1yist ©cciae1oBaHus 3aauu
BHEITHET0 00TeKaHUs Tela

2 |PaGora Ne 2

OOTekaHue Teln pa3IMIHON reoMeTpryeckoi hopMel. Bimsinne hopmbl Tenla Ha BETMIHHY JIOOOBOTO

COIIPOTUBJIHUA




HaumeHnoBanue 1abopaTopHbIX pabOT / KpaTKOE CoJepKaHne

n/m
3 [Pabora Ne 3
OHeHKa BJIMSIHUA YAJIMHCHUA TEJIa TPUAMOYTOJIbHOT'O CEYCHU Ha COCTABJIAIOIINC 71000BOr0
COIIPOTUBJICHUA U COITPOTUBJICHUS TPCHUA
4 |PabGota Ne 4
I/ICCHGL[OBaHI/Ie oOTexkaHus TEJIa, paCIOJIOKEHHOT'O BOJIM3U OKpaHa
5 |Pabora Ne 5
ITocTaHOBKA 3a7a9M ISl KCCIIEAOBAHISI BHYTPEHHETO TeUeHMs. VccineqoBanue TeUeHUs B TPYOKe
IEPEMEHHOTO CCUCHUSA
6 [Pabora Ne 6
I/ICCHGHOBaHI/Ie HECTAllTMOHAPHOI'O oOTeKaHus Tena 3HAYUTEILHOIO YAIMHCHUA
7 |Paborta Ne 7
I/ICCHGL[OBaHI/Ie HCCTAllMOHAPHOI'O TCYCHU B 3aMKHYTOM 00BbéMeE
4.3. CamocrosiTenbHas padboTa 00y4Jaromuxcs.
Ne
By camocrosTenbHOM paboThI
n/m
1 |YcraHnoBka u HacTpoiika nmporpammuoro nakera SolidWorks Flow Simulation mis
pelIeHHs 3314 T'a30 - U TUAPOJINHAMHKH
2 |Pa3paboTka TBEpAOTEIHbHOW MOJIEIIN TOJIOBHOTO BaroHa moe3a
3 |Pa3zpaboTka TBEpIOTEIBHON MOJIEIN IPOMEKYTOUHOTO BaroHa 1moe3ia
4 |Pa3paboTKa TBEpOTEIBHOM MOJICIIA BEPXHETO CTPOCHUS ITYTH
5 |BeinosiHeHHE pacy€ToB MO UCCICIOBAHUIO O0TEKAHHS BRICOKOCKOPOCTHOTO TI0€3/1a

MIOTOKOM BO3/yXa, ONPEENICHUIO [TapaMEeTPOB B3aUMOJICHCTBUS IOTOKA U T0€3/1,
onpeneneHue GakTOpoB BO3AECHCTBUSI IBIXKYIIETOCS MOE3/1a Ha O0BEKTHI
UH(QPaCTPyKTYpPhl, HOJBUKHONU COCTaB, JTIOAEH

Beinonnenune kypcoBoit paboThI.

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

[ToaroroBka Kk TEKymeMy KOHTPOJIIO.

4.4. ITpumepHbIN TIEpeUeHb TEM KYPCOBBIX pabOT
Pacuér oOTekaHus moe3za B COOTBECTBUU C 3aJJaHUEM (BBICOKOCKOPOCTHOTO,

MacCaXUPCKOTO, Tpy30Boro). OrnpenencHue BIUSHUS BETPOBOM HArpyskw,

AJIEMEHTOB IJIaHa U MPOdWIIS MYyTH HAa a3pOJUHAMUYECKHE MTapaMeTphl TTOe3/1a.

Conepxanue KypcoBoi paObOTHI.

Br100p rosoBHOM YacT IOKOMOTHUBA IO KPUTEPUIO MUHUMHU3AIUN JT000BOTO

COIMIPOTUBJICHUSI.

OnpeneneHI/Ie BIUSAHHA I10ABArOHHOIO O60py,[[0BaHI/I$I Ha BCJIMYHHY

COTIPOTHUBJICHUS ABUKEHUIO (JIOOOBOTO ¥ BSI3KOTO TPEHUS).



OnpeneneHI/Ie BJIMAHUA  MCIKBAIOHHBIX IIPOMCKYTKOB Ha BCIWMYUHY
COIIPOTUBJICHUA ABHUIKCHUIO.
OHpC,ZIeJIGHI/IG BJIMSHUA Ha COIIPOTUBJICHUC IBUKCHHUIO BECTPOBOI'O IIOTOKA

1. MoTopBaroHHsIi MOJBUKHOM cocTaB. - KoinyecTBO BaroHoB B moesje 8.
-. Ckopoctb noeszzaa, m/c - 30. CKopocTh BETPOBOTO MOTOKA -25 M/C. YTOI MEXIY
BEKTOpPaMH BO3YIIHOIO MTOTOKA ¥ BETPOBOM Harpy3koii - 105.

2. I'py30Boii 110€37] C JOKOMOTUBHOM Tsiroil. KonnuecTBo ocell TIOKOMOTHBA -
8. KosmmmuecTBo BaroHoB B noe3jie 5. Tun BaroHoB - noxyBaroH. CKOpOCTh Moe3a,
m/c - 40. CkopocTb BETpOBOTO MOTOKa -15 wm/c. Yrom Mexiay BEKTOpamu
BO3/IYIIIHOTO IMOTOKA U BETPOBOM HArPy3KOM - 75

3. ITaccaxupckuii ¢ JOKOMOTUBHOM TAroM. KojinuecTBo oceil JTJOKOMOTHUBA -
6. KonnuectBo BaronoB B noesze 4. -. Ckopocth moe3na, 80 m/c - 80. CkopocTh
BETPOBOTO TOTOKa -15 m/c. Yrom MexIy BEKTOpaMH BO3AYIIHOTO IIOTOKA H
BETPOBOM HArpy3Koi - 165

4. MoTOpBaroHHbI! MOJABUKHOM cocTaB. - KomnyecTBO BaroHoB B moesje 8.
-. CxopocTth noesna, m/c - 45. CkopocTh BeTpoBoro noroka 30 m/c. Yron Mexmay
BEKTOpPaMH BO3YIIHOTO MOTOKA U BETPOBOM HArpy3Kkoi - 15.

5. I'py30Boi1 110€311 ¢ JIOKOMOTUBHOM TsITOoM. KOoJIMuecTBO 0cei TOKOMOTHBA -
8. KonmdectBo BaroHoB B moe3nae 8. Tum BaroHos - muctepHa. CKOpocTh moe3a,
M/c - 50. CkopocTth BeTpoBoro mnotroka -20 m/c. Yrom Mexay BEKTOpaMu
BO3YIIHOIO MOTOKA U BETPOBOM HArpy3koi - 45

6. ITaccaxxupckuii ¢ JTOKOMOTUBHOM TAroi. KojmnuecTBo oceit T0KoMOTHBA -
4. KomuuectBo BaroHoB B moeszae 6. -. Ckopocts moe3na, 70 M/c . CKOpocTh
BeTpoBoro motoka -10 m/c. Yronm Mexay BEKTOpaMHU BO3AYIIHOTO MOTOKAa H
BETPOBOM Harpy3koi - 15

7. MoTOpBaroHHbIi MOJIBMKHOM cocTaB. - KonuecTBO BaroHOB B Mo€3/¢€ 8.
-. Cxopocth noesaa, m/c - 50. CKOpocTh BETPOBOTO MOTOKA 25 M/c. YTOI MeXAy
BEKTOpPaMH BO3YIIHOIO MMOTOKAa M BETPOBOM Harpy3koii - 180.



8. I'py30Boii moe3 1 ¢ IOKOMOTUBHOM TAror. KonmyecTBo oceit T0KoMOTHUBA -
8. KonmuecTBo BaroHoB B noe3ae 4. Tum BaroHoB - nucrepHa. CKOpocTh 1moesna,
M/c - 20. Cxopoctb BeTpoBoro motoka -105 m/c. Yrom mexay BekTopaMu
BO3JIYIITHOTO IMTOTOKA ¥ BETPOBOM Harpy3koit - 90

9. ITaccaxxupckuil ¢ JOKOMOTUBHOM TAroM. KomnuecTBo oceil IOKOMOTHBA -
6. KonmuectBo BaroHoB B moesne 5. -. Ckopocts moe3na, 30 m/c . CkopocTh
BeTpoBOro motoka -10 m/c. Yrom Mexay BEKTOpaMH BO3AYIIHOTO IMOTOKAa H
BETPOBOM HArpy3Koii - 15

10. MoTopBaroHHbIii TOABUKHOM COCTaB. - KOIM4YECTBO BarOHOB B MOE3/1¢E 5.
-. CxopocTs noeszaa, m/c - 5070. Cxkopocth BeTpoBoro notoka 30 m/c. YToa Mexay
BEKTOpPaMH BO3yIIHOTO MMOTOKA M BETPOBOU HArpy3Koii - 0.

5. IlepeueHp wu3NaHMM, KOTOpPBIE PEKOMEHAYETCS MCIIONb30BATh IIPU
OCBOCHUU JUCHUIUIUHBI (MOYJIA).

Ne
) bubnunorpaduueckoe onucanue Mecro mocrymna
/11
1 Kypc o6meit pusuku U.B. CaBenbeB OqHOTOMHOE U3/IaHNE HTB (99); HTB (yu.2);
"Jaup" , 2007 HTB (yu.3)
1 Mexanunka xxuakoctd 1 rasa JL.I'. Jlongackuiit Ongotomuoe | HTB ($6.)

uznanue Hayka. ['n. pea. ¢us.-mar. nut. , 1987
2 Anpoaunamuka A.M. MxutapstH OTHOTOMHOE H3/IaHNe HTB ($6.)
MammnocTtpoenue , 1976

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

Hayunas snextponnast 6ubnuoreka eLIBRARY.RU (www.elibrary.ru)

Hayuno-texuunueckas oudnuoreka PYT (MUUT) (http://library.miit.ru)

[TouckoBas cuctema SCOPUS

7. IlepeyeHb  JUIEH3UOHHOIO W  CBOOOAHO  PACIPOCTPAHSIEMOTO
MPOTPaMMHOr0 OOECIeUYeHUsI, B TOM YHCJIC OTEUCCTBEHHOI'O IPOM3BOJICTBA,
HEO0OXOIMMOT0 /I OCBOCHUS JUCIUTIIIMHBI (MOTYJIs).

SolidWorks Flow Simulation



8. Omnucanne MaTepuagbHO-TEXHUYECKOW 0a3bl, HEOoOXOmMUMOW ISt
OCYIIIECTBICHUS 00pa30BaTEIBLHOTO MPOIIecca MO AUCIUTIINHE (MOIYIIIO).

KommnbroTep 1 npe3eHaToHHOE 000pyJ0BaHNE

Jlexnun
KOMIbroTepHBIN KJIacC € MPETyCTABHOBJICHHBIM MPOTPaMMHBIM MaKETOM

SolidWorks
HpaKTI/IIIGCKI/Ie 3aHATUA

9. ®opma nMpoMeKYTOUHOU aTTECTaIUU:

3aueT B 9 cemectpe.
Kypcosas padota B 9 cemectpe.

10. OueHOUHBIE MAaTEpHUAIIBI.

OLeHOYHbIE MATEPHUAIIBI, TPUMEHSIEMBIE TIPU NPOBEICHUMN ITPOMEKYTOUYHOU
aTTeCTalluy, pa3padaThIBAlOTCA B COOTBETCTBUHU C JIOKAJIbHBIM HOPMATHBHBIM

aktom PYT (MUUT).
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