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1. O6mue cBeaeHus O JUCHUIUIMHE (MOTYJIE).

Hensamu OCBOEHUS y4eOHOM JACIUTUTHHBI " A3pouHaMHKa
BBICOKOCKOPOCTHOTO MOJIBM>KHOTO COCTaBa' SIBIISIFOTCS:

- W3YyYHTh BIUSHUE OOTCKAaHWsS BO3AYXOM Ha paboOTy MOJABOTOHHOTO
000pyIOBAHUS;

- U3YYUTh BO3JEHCTBUS JBUXKYIIETOCS MMO€3/1a Ha 00BEKTHl HHOPACTPYKTYPHI,
MOJABWYKHOM COCTaB;

- copmupoBaTh y 0oOydammxcsl MpeICTaBICHHE O BbIOOpE pallOHAIbHBIX
dbopM TOJIOBHOM M XBOCTOBOM 4YacTed Ioe3da 1O KPUTEPHUIO CHIDKCHUS
COTIPOTHUBJICHUS ABUKCHUIO;

- chopMupoBaTh y OOydamuxcsi TIPEACTAaBICHHE O BbIOOpe (opm
MTOBEPXHOCTEH YKEIIC3HOIOPOKTHBIX IKUTIAKEH.

3anauent OCBOCHHS y4eOHOM JTUCIUTIAHBI " A3pouHaMHKa
BBICOKOCKOPOCTHOTO TIOJIBI?KHOTO COCTaBa" sIBISIETCS:

- OCBOEHHEC NPHUHIIUIIOB KOHCTPYHUPOBAHUS IOJBHKHOIO COCTaBa KEJIE3HBIX
JIOPOT C YYETOM a3pOJUHAMUYECKHUX SIBJICHUU;

2. [Inanupyembie pe3ynbTaThl 00YYEHHS IO TUCHUILIINHE (MOYIIIO).

[lepeuenbr ¢GopMupyeMBIX pPeE3yJbTaTOB OCBOCHHS  0Opa30BaTEIbHOMN
porpamMmsbl (KOMIIETEHIIMI) B PE3yJIbTaTe 00yUYEHHUs [0 AUCHMILIMHE (MOIYIIIO):

IMK-9 - CmocobGeH BBIONHATH OOOCHOBAaHHME MapaMETPOB KOHCTPYKLIHU U
CUCTEM NOJABHXKHOTO coctaBa BCM.

OOyuenue 1O JUCHUIIIHHE (MOJYJIO) TMpeArnoiaraeT, 4YTo IO €ro
pe3ynbTatam o0ydaronuiics OyaeT:

3HaTh:
OCHOBHBIE TpPEOOBaHUS K KOHCTPYKIHMH BBICOKOCKOPOCTHOI'O TMOJBUKHOTO
COCTaBa C TOYKU 3PEHUS adPOIMHAMUKH;

YMmeTh:
pa3pabarpiBaTh MEPONPHUATHS IO YIYUIICHHUIO B3aUMOICHCTBHS TOIBHKHOTO
COCTaBa U €ro 3JIEMEHTOB C OKPYKAIOLIEH CPEI0il B IPOLIECCE ABUKEHUS;

3HaTh:
HampaBnenuss CHWXCEHUS BIUSHHS IIOJABIJKHOTO COCTaBa Ha OOBEKTHI
HHPPACTPYKTYPHI KEJIE3HOJOPOKHOTO TPAHCIIOPTa

Baanern:
OCHOBHBIMM METOJAMHU  OILIEHKM B3aUMOJEUCTBUS BBICOKOCKOPOCTHOTO



IIOJIBHYKHOT'O COCTaBa M OKPYXKAIOLIEH CpEeabl;

Baanern:
MeTtonaMu TMPOEKTUPOBAHUSA BBICOKOCKOPOCTHOTO IOJIBUKHOIO COCTaBa,
HaIpaBJICHHBIMH Ha TOBBIIICHUE €r0 SJHEPreTHUeCKOr 3P (HEeKTUBHOCTH

3HATH:
OCHOBHBIE MMOJOKEHUS TUAPOTUHAMUKH

YMmeTh:
BeinmonHATs pacu€Tbl MO ONPEACNICHUIO a’POJIMHAMUYECKUX IapaMeTpOB
IMOJABWKHOTO COCTaBa

3. O0BeM AUCITUTUTHHBI (MOJTYJIS).
3.1. O6mias Tpy10eMKOCTb JTUCIUIUIUHBI (MOIYJIA).

OO6miast TpyAOEMKOCTh JUCHUILIUHBI (MOAyJisi) coctaBisier 3 3.e. (108
aKaJieMUYeCcKux yaca(oB).

3.2. O0bem guciUIUIMHBL (MOAYJIs) B (oOpMe KOHTAKTHOM pabOThI
oOyyarommxcsi C  MNeJarorhyeckuMu  paOOTHUKaMH W (WIM)  JIMIIaMH,
IPUBJIEKAEMBIMH K peain3aluy 00pa3oBaTeNIbHON NporpaMMbl Ha UHBIX YCIOBHSIX,
IIPU NPOBEJCHUN YUE€OHBIX 3aHATHI:

KomnuectBo yacos

Tun yaeOHBIX 3aHITHI
Bcero | Cemectp Ne9

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

3aHATHSA JIEKIHOHHOTO THIIA 16 16
3aHATHS CEMUHAPCKOTO TUIA 32 32

3.3. O6bem mucuUIUIMHBL (MOAYNs) B (OpME CaMOCTOSATEIBHONH pPabOTHI
oOydJarommxcs, a Takke B (QopMe KOHTAKTHOM paboOThl O0O0yYaromuxcsi C
NearorndyecKuMu pabOTHUKAMH U (WJIM) JIMIIAMU, TTPUBJIEKAEMBIMU K pealli3aliu
oOpa3oBaTeNpHOM  TOpOrpaMMbl Ha  HHBIX  YCJIOBMSIX, IpPU  IPOBEIECHUU
IPOMEKYTOUHOM aTTecTalu coctapiisgeT 60 akageMuueckux yaca (OB).

3.4. IIpu oOyueHuu N0 UHAUBUAYATHPHOMY Y4eOHOMY IJIaHy, B TOM YHCJIE IPU
YCKOPEHHOM OOy4Y€HHH, 00bEM AMCLUMIUIMHBI (MOJIYJIS) MOXKET OBITh peajn30BaH
MOJIHOCTBIO B (DOpME CaMOCTOSITENIbHON pabOoThl 00yJaroIIMXcs, a Takke B GopMme
KOHTaKTHOW pabOThl OOyYaronuxcsi C TMeAarornyecKuMu pabOTHUKAMH U (WJIN)
JUIIAMH, TIPUBJIEKAEMBIMH K peaiu3alii 00pa3oBaTENbHON MpOrpaMMbl Ha MHBIX
YCIOBUSIX, ITPU MPOBEICHUHU POMEXYTOUHOM aTTECTALIUH.



4. ConepxaHue JUCHUTUIUHBI (MOIYJIA).

4.1. 3aHsaTus JIEKIIUOHHOTO THUIIA.

/o

Temaruka JIEKIIMOHHBIX 3aHSATUH / KPaTKOE COJIEpKaHUE

AHaJIN3 UCTOPUYECKOTO PA3BUTHUS MPUEMOB U CTIOCOOOB yUETa BO3ACHCTBHS BO3TYITHON

Cpelbl Ha JKEJIE3HOJOPOKHBIN IMOJIBU)KHOM COCTaB.
ASPOJII/IHaMI/IKa JKCJIC3HOAOPOIKHOI'O IMMOC34a, OCHOBHBIC HAITPABJICHUA UCCIICAOBAHMA. OcobenHocTH
JKCJIC3HOAOPOIKHOI'O IMOC30a KaK 0o0beKTa HUCCICO0OBAaHUA

Abdpo- ruipoMexaHuKa

OCHOBHEBIE TOHATHUS U J0NyHICHUA THAPOJAUHAMUKH. HpI/IHHI/IH 06pameHI/m JBHXKCHMUA. dusnueckas npupoga
JKHIKOCTH M rasa. HapaMeprI " pasMCPHOCTH BCIIMYUH, XaPAKTCPUYIOIIUX COCTOAHUC ) KUAKOCTHU U ra3a.
BHyIpeHHee TPCHUC U BA3KOCTb KUAKOCTHU U ra3a.

Kunemaruka )XuaKkocTH U rasa

Meronpl vccnenoBaHus ABMXKEHUS KUAKOCTH U raza. Merop Jlarpanxka. Meton Oitnepa. CtaupoHapHoe U
HecTaloHapHoe ABrkeHue. Jlunust, nuddepeHiuansHoe ypaBHeHHE TUHUK TOKa. TpyOKa Toka. YpaBHEHHE
HEPa3pbIBHOCTU. Pa3oskeHue CKOPOCTH KUAKOIO JIeMeHTa. Y paBHeHue bepnymu. IloreHnuansHoe u
BUXPEBOE TeueHue. Buxpp, BUXpEeBOM IIHYP.

HeKOTOpre IIOHATHUA JTUHAMHUKH BSI3KOM KHUIAKOCTHU
Pexxumel TedeHns xuakoctH. KoadduiueHTs! mogodus npy UcciieNOBaHWHN TSYECHHS BI3KOH )KUIKOCTH
(Yucna Petinonsaca, Ctpyxaps, @pyna).

COHpOTI/IBJICHI/Ie TCIa, 00TEKaeMOT0 MOTOKOM KHUIOKOCTHU HJIHU I'a3a.

Oo6Texanue mpoQuiIt TOTOKOM >KHUIKOCTH WK Ta3a. [lorpaHudHbIi ci10#, ero xapakTepucTHkd. OTphIB
HOTrpaHuyYHOro ciosi. ConpoTHUBIEHNE, BOZHUKAIOLIEE B PE3YNIbTaTe OTPbIBA IOIPAHUYHOTO CJI0si. Mepsl
CHIDKEHHS CONTPOTHUBIICHUS.

HpO6J'I€M3.TI/IKa IIpU UCCIICAOBAaHUN a3PpOJJUHAMUKHN BBICOKOCKOPOCTHBIX IMTOC310B.
ConpoTUBJIECHHUS ABWKECHUIO II0€3/1a, €r0 COCTABIIIOIINE M METOIBI MX CHIKEHUS. APOANHAMHYECKIE
Harpy3kH Ha 00BbeKTHl HHPACTPYKTYpPHI, HOABHKHOW COCTAB M YeJIOBEeKa. BiMsHNEe a3poIHAMUYECKNX
(hakTOpPOB Ha MPOIECCHl B CUCTEME "TOKOIIPUEMHHUK - KOHTAKTHBINA TIPOBO".

4.2. 3aHATHS CEMUHAPCKOTO THIIA.

JlaGopatopHbie pabOThI

o/

HaumenoBanue 1abopatopHbix paboT / KpaTKoe CoepKaHue

Pabora Ne 1

3nakomcTBO ¢ makeToM SolidWorks Flow Simulation. Hactpoiika makeTa qyist ©cciae1oBaHuUs 3a7auu
BHEITHET0 00TeKaHUs Tela

PaGora Ne 2

OOTekaHue TeN pa3UIMIHON reoMeTprudeckoi hopMel. BiusHue GopMel Tena Ha BEIMIHHY JJ000BOTO
COTIPOTHUBIIHUS

Pabora Ne 3

OL[CHKEI BJIMSIHUA YAJIMHEHUA TEJIa TPUAMOYTOJIBHOT'O CEYCHU Ha COCTABJIAIOIINEC 11000BOT0 COIIPOTUBJICHUA
1 COMPOTHUBJICHUSA TPCHUA

PaGora Ne 4

HWccnenoBanne o0TekaHus Tella, pacIIoIOKEHHOTO BOIIM3H dKpaHa




HaunmeHnoBanue 1ab0paTopHBIX paboT / KpaTKoe CoziepKaHue

n/m
5 |Pabora Ne 5
IlocTranoBka 3aa4uu JJ1sl UCCIICJOBAaHUA BHYTPEHHETO TCUCHMS. I/ICCJ'ICZ[OBaHI/Ie TCUCHUA B pr61<e
TMEPEMCHHOTO CCUYCHUA
6 |Pabora Ne 6
I/ICCHGHOBaHI/Ie HCCTAllMOHAPHOI'O 00TeKaHHs TeJla 3HAYUTEILHOIO YAJIMHCHUA
7 |Pabora Ne 7
HccrnenoBanne HeCTAITMOHAPHOTO TEUEHHS B 3aMKHYTOM 00BEME
4.3. CamocrosiTenbHas paboTa 00y4JarOIHUXCs.
Ne .
Bug camocrositenbHOl paboTh
n/m
1 |YcranoBka u HacTpoiika nporpamMuoro nakera SolidWorks Flow Simulation aist
pelIeHus 3a/1a4 ra30 - U THAPOANHAMHUKH
2 |PazpaboTka TBEpIOTEIHHOI MOJIEIH FOJIOBHOTO BaroHa rmoesa
3 |Pa3paboTka TBEpAOTEIBLHON MOAETH IPOMEXYTOUHOTO BaroHa rnoes3za
4 |Pa3paboTka TBEpAOTEIbHON MOJEIN BEPXHETO CTPOCHUS ITyTH
5 |BremonHenue pacu€ToB 1O UCCIIETOBAHUIO 0OTEKaHUSI BBICOKOCKOPOCTHOTO MO€3/1a
MOTOKOM BO3/yXa, ONPEICIICHHUIO TapaMeTPOB B3aUMOCHCTBUS TIOTOKA U TTOE3/a,
ornpeneneHue pakTopoB BO3AEHCTBHS ABMKYILETOCs 110€3/1a Ha 00bEKThl UHPPACTPYKTYPHI,
MMOJABHM>KHOM COCTaB, JIIOACH
6 | BeimosHeHue KypcoBoi paboTHI.
[ToaroToBka Kk IpOMEKyTOUHON aTTECTALUH.
8 | IloaroToBka K TeKylieMy KOHTPOIIO.

4.4. ITpumepHbIN IEpEUEHb TEM KYPCOBBIX padOT
Pacu€r oOTexaHus moe3na B COOTBECTBUU C 33JaHUEM (BBICOKOCKOPOCTHOTO,

MaCCAKUPCKOTO, Tpy30Boro). OmpenelieHHe BIWSHUS BETPOBOM  HarpyskH,
AJIEMEHTOB IIaHA U TPO(HIIA IMTyTH Ha a3pOAMHAMHYECKUE TTapaMeTPhl Toe3a.

Conepxanue KypcoBoi pabOTHI.

Br160p rosloBHOI Y4acTH JTIOKOMOTHBA MO KPUTEPUIO MUHUMU3AIMH JIOOOBOTO

COIMPOTHUBJICHUA.

OnpeneneHue BIAUSHUA —[OABAarOHHOTO  OOOPYJOBaHUSI HA  BEIUYHUHY

CONMPOTHUBJICHUS ABUKEHUIO (JIOOOBOTO U BSI3KOTO TPEHUS).

OHpeI[e.HeHI/IC BIIMSAHUA MECXKBAroHHBIX ITPOMCIKYTKOB Ha  BCIWYHUHY

COIIPOTHUBJICHUS IBHUKCHHIO.

Onpez[eneHHe BJIMAHHA Ha COIIPOTHUBJICHUC IBMKCHHUIO BECTPOBOI'O IIOTOKA




1. MoTopBaroHHsblil NOABMKHOM cocTaB. - KoimuecTBo BaroHoB B moe3je 8. -.
CkopocTts noezna, m/c - 30. CKOpocTh BETPOBOIO MOTOKA -25 M/c. Yron Mexmy
BEKTOpPaMH BO3IYIIIHOTO IMOTOKA U BETPOBOM Harpy3koif - 105.

2. I'py30BoM 1oe3n ¢ JOKOMOTHMBHOW Tsrou. KosmuecTBo ocel 10KOMOTHBA -
8. KonmnuectBo BaroHoB B noe3zae 5. Tun BaroHoB - nosyBaroH. CKOpOCTh MO€3/1a,
M/c - 40. CkopocTh BeTpoBOro moToka -15 wm/c. Yrom Mexay BeKTOpaMu
BO3JIYIIIHOTO IMOTOKA ¥ BETPOBOM HArpy3Ko - 75

3. IMaccaxxupckwii ¢ JIOKOMOTHBHOM Tsiroi. KonmndaecTBo oceli TokoMOTHBA - 6.
KomuuectBo BaronoB B moesnie 4. -. Ckopocts moesna, 80 m/c - 80. CkopocTh
BETPOBOIO0 IOTOKa -15 M/c. Yrom MexIy BEKTOpaMH BO3AYIIHOTO IIOTOKa H
BETPOBOI HArpy3Kou - 165

4. MoTOpBaroHHsbIi MOJBUAKHOK COCTaB. - KonmyecTBo BaroHos B moe3ae 8. -.
Cxkopocth moesna, m/c - 45. CkopocTh BeTpoBoro moroka 30 mM/c. Yrom mexmy
BEKTOpaMH BO3YIITHOTO IMOTOKA M BETPOBOM HArpy3koi - 15.

5. I'py30Boii moe3n ¢ JIOKOMOTHBHOM TAroi. KonmdecTtBo oceil JOKOMOTHUBA -
8. KonnuectBo BaroHoB B moe3zae 8. Tum BaroHoB - nuctepHa. CKopocTh Mmoe3na,
M/c - 50. Ckopocth BeTpoBoro mnotoka -20 m/c. Yrom MexIy BEKTOpaMu
BO3JIYIIIHOTO NMOTOKA ¥ BETPOBOM HArpy3koi - 45

6. ITaccaxxupckuii ¢ JOKOMOTUBHOM TAroi. KonmmdecTBo oceit mokomoTHBa - 4.
KomnuectBo BaronoB B moe3ae 6. -. Ckopocte moesna, 70 m/c . CKOpocTh
BeTpoBoro mortoka -10 m/c. Yronm Mexay BEKTOpaMu BO3AYILIHOTO MOTOKA U
BETPOBOM HArpy3Kou - 15

7. MOTOpBaroHHbI! MOABUKHOU cocTaB. - KonnuecTBO BaroHOB B MOE3E 8. -.
Ckopocth moesna, M/c - 50. CKopocTh BETPOBOTO MOTOKAa 25 M/C. YTOI MEXmy
BEKTOpPaMH BO3JIYIIIHOTO MOTOKA U BETPOBOM Harpy3koii - 180.

8. I'py30Boii moe3s ¢ ToOKOMOTHBHOM TAToM. KomnyecTBO ocelt TOKOMOTHBA -
8. KonnuectBo BaroHoB B mnoe3zae 4. Tum BaroHoB - nuctepHa. CkopocTh moe3na,
M/c - 20. Ckopocth BeTpoBOro moToka -105 wm/c. Yrom mexmy BeKTopaMu
BO3JIYIITHOTO IMOTOKA U BETPOBOM Harpy3koit - 90



9. IMaccaxxupckuii ¢ TIOKOMOTHBHOM TsAroM. KonumdecTBo ocelt 10KkoMOTHBA - 6.
KonmmdectBo BaronoB B moesne 5. -. Ckopocth moe3ma, 30 m/c . CkopocThb
BEeTpOBOro motoka -10 m/c. Yrom Mexay BEKTOpaMH BO3AYLIHOTO TOTOKa U
BETPOBOM HArpy3Kou - 15

10. MoTopBaroHHbI MOJBMKHOU cOCTaB. - Kom4ecTBO BaroHOB B moe3e S. -
. Crxopocts moesaa, m/c - 5070. Ckopocth BeTpoBoro notoka 30 M/c. Yrom Mexmy
BEKTOpPaMH BO3IYIIHOTO IMMOTOKA ¥ BETPOBOM HArpy3koi - 0.

5. lIlepeueHb wu3NaHMI, KOTOpPHIE PEKOMEHAYETCS WCIOJB30BATh IIPU
OCBOCHUU JUCHUIUIUHBI (MOYJIA).

rJ[\/ri bubnuorpaduueckoe onucanue Mecto goctymna

1 Kypc obmieit pusuku U.B. CaBenpeB OTHOTOMHOE H3IaHHE HTB (99); HTB (yu4.2);
"Jlanp" , 2007 HTB (yu.3)

1 Mexanuka xxuakoctu u raza JL.I'. Jlonnsackuii OgHoTOMHOE HTB (¢0.)
uznanue Hayxka. ['71. pen. ¢us.-mart. nut. , 1987

2 Ansponunamuka A.M. MxutapsiuH OTHOTOMHOE U3JaHUE HTB ($6.)
Mamunoctpoenue , 1976

6. IlepeueHb COBpEMEHHBIX MPOQPECCHOHANBHBIX 0a3 JaHHBIX U
WH(OPMAITMOHHBIX CIPABOYHBIX CHUCTEM, KOTOPBIE€ MOTYT HCIOJIb30BaThCS TPHU
OCBOCHUU JUCUUIUIUHBI (MOIYJIA).

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

Hayuno-texuuueckast oubnuoreka PYT (MUUT) (http://library.miit.ru)

[TouckoBas cuctema SCOPUS

7. llepedyeHb  JHMIIEH3UOHHOTO U  CBOOOJHO  PACHPOCTPAHSIEMOTO
MPOrpaMMHOT0 OOecCredeHusi, B TOM YHCII€ OTEUYECTBEHHOTO IPOU3BOJICTBA,
HEO0OXOMMOTO JIJIS1 OCBOCHUSI TIUCIUTUTUHBI (MOYJIs).

SolidWorks Flow Simulation

8. Ommcanue MaTepHAIBPHO-TEXHHYECKON 0a3bpl, HEOOXOAUMON s
OCYILECTBJICHUSI 00pa30BaTEILHOrO Mpoliecca Mo TUCIUILTMHE (MOIYIIIO).

KomneroTep 1 npe3eHaTiruoHHOe 000pyA0BaHNE
Jlexumn



KOMnproTepHbIil Kiacc € MNpPeayCTaBHOBJIEHHBIM IPOTrPaMMHBIM IAaKETOM
SolidWorks
HpaKTI/I‘IeCKI/IC 3aHATUS

9. ®opma nMpomMeKYyTOYHOU aTTEeCTaIUU:

3auet B 9 cemectpe.
Kypcosas pabora B 9 cemectpe.

10. OueHouHbIE MaTEPHAIIBI.

OueHouHblE MaTepHalibl, IPUMEHSIEMBbIE MPU MPOBEACHUH IMPOMEKYTOUHOU
aTTecTalluy, pa3padbaTbIBalOTCs B COOTBETCTBUU C JIOKAIbHBIM HOPMAaTUBHBIM aKTOM
PYT (MUUT).



ABTOpBI:

3aBeyroni Kadeapo, T0LEHT, JI.H.
Kadeapsl «NEKTPOIoe31a u

JIOKOMOTHUBBD) O.E. IlynoBukos
CoracoBaHo:

Jupektop O.H. ITokycaeB

3amecTUTeNb PyKOBOJIUTES 0O.B. Edpumona

[Ipencenarens yueOHO-METOIUUECKON
KOMUCCUHU J1.B. ITapunos



