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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
COTPOTHUBJICHUS ABUKCHUIO;

- cdopmupoBaTh y oOydammxcs TpeAcCTaBlIeHHE O BblOOpe Qopm
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).

Ilepeuenp GopMUPYEMBIX pe3yJbTAaTOB OCBOSCHHS  00pa3oBaTeIbHOU
porpamMmsbl (KOMIIETEHIIMI) B PE3yJIbTaTe 00yUYeHHUs M0 AUCHMIUIMHE (MOIYIIIO):

IIK-9 - NMeer HaBBIK BBITIOJHATH OOOCHOBAHHE MApaMETPOB KOHCTPYKIIMU
KOHCTPYKIIMM W CHUCTEM IOABMKHOTO COCTaBAa BBICOKOCKOPOCTHOTO HA3€MHOIO
TPaHCIIOPTA.

OOyuenue 10 JauUCHUIUIMHE (MOJYJIO) TMPEANoJiaraeT, 4YTO IO €ro
pe3ynbTatam o0ydaronuiics OyaeT:

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

YMmeTh:
paSPaGaTBIBaTB MepOHpI/IHTI/IH 110 ynqueHI/Ho BSaHMOHCﬁCTBHH IIOABHUXKHOI'O
COCTaBa U €ro 3JIEMEHTOB C OKPYKAIOLIEH CPEI0il B TPOLIECCE ABUKEHUS;

3HaTh:
HamnpapneHuss CHWXEHUS BIUSHHUS TMOJBIKHOTO COCTaBa Ha OOBEKTHI
HHPPACTPYKTYPHI KEJIE3HOJOPOKHOTO TPAHCIIOPTa

Baanern:



OCHOBHBIMH METOAaMH  OLCHKH BSaI/IMOI[efICTBI/ISI BBICOKOCKOPOCTHOTO
IIOABMIXKXHOI'O COCTaBa U Opr}KaIOIuefI CpCIbI;

Baanersn:
MeTtonaMyu TNPOEKTUPOBAHUS BBICOKOCKOPOCTHOTO IOJIBUKHOIO COCTaBa,
HaIlpaBJICHHBIMH Ha MOBBIIICHHUE €T0 SHEPTeTHIECKON 3P PeKTUBHOCTH

3HATH:
OCHOBHBIE MOJIOKEHUS TUAPOTUHAMUKH

YMmeTh:
BeimonHaATe pacuéThl MO OMPEACIICHUIO adpPOJIMHAMUYECKHX IapaMeTpOB
MMOJIBMXKHOT'O COCTaBa

3. O6beM AUCIUTIIUHBI (MOIYJIs).
3.1. O0mas TpyA0€MKOCTb JUCHUIUIUHBI (MOIYJIA).

OO6miast TpyAOEMKOCTh JUCHUUILIUHBI (MOAyJisi) coctaBisier 3 3.e. (108
akaJeMHYEeCKHX Jaca(oB).

3.2. O0bem pguciUIUIMHBL (MOAYJHs) B (oOpMe KOHTAKTHOM pabOThI
oOydJarommxcss ¢  MEJarorM4eCKUMHM  padOTHUKaAMU U (WIKM)  JIHUIAMH,
IPUBJIEKAEMBIMH K peain3aluy 00pa3oBaTesIbHOM MporpaMMbl Ha UHBIX YCIOBUSX,
IIPU MTPOBEICHUH YIeOHBIX 3aHATUH:

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. O0beM AWCHMIUIMHBI (MOIYJisA) B (opMe CaMOCTOSTEIbHON paboThI
oOydJarommxcs, a Takke B (QopMe KOHTAKTHOM pabOThl OO0y4aromuXxcsi C
MeJaroruaecKuMy paboTHUKAMH U (WJIN) JTUIIAMU, TIPUBJICKAEMBIMHU K peaTn3alun
oOpa3oBaTeIpbHOM  MpPOTpaMMBl  HA  HMHBIX  YCJIOBHSX, TIPH  IPOBEIACHUHU
IPOMEKYTOUHOM aTTeCTaIK coCTaBisgeT 60 akageMHUIecKux Jaca (oB).

3.4. ITpu oOydyeHnH Mo UHIMBUIYAIbHOMY Yy4€OHOMY IIaHy, B TOM YHCIIE IIPU
YCKOPEHHOM OOy4YeHHU, 00beM NHUCIMIUIMHBI (MOJIYJISI) MOXET OBITh peajn30BaH
MOJIHOCTBIO B (hOpPME CaMOCTOATEIbHOU paboThl 00ydarommxcs, a Takxke B Gopme
KOHTAaKTHOW pabOThl OOyYaromuxcsi C MeAarorundecKuMu paboTHUKAMU W (WJIH)
JUIAMH, TIPUBJIEKAEMBIMU K peaiu3alii 00pa3oBaTeIbHON MPOTpaMMbl HA MHBIX



YCIIOBUAX, IIPU IMTPOBCACHUN HpOMe)KYTOqHOﬁ arTecraluu.

4. ConeprkaHue JUCHUTUIUHBI (MOIYJIA).

4.1. 3aHATHA TEKIIMOHHOTO THUIIA.

Temaruka JIEKIIMOHHBIX 3aHATHH / KpaTKOE COJIEpKaHUE

AHaJIN3 UCTOPUYECKOTO PA3BUTHUS PUEMOB U CIIOCOOOB yUETa BO3ACHCTBHS BO3TYITHON

CpE€anbl HA )I(GHCSHO,Z[OPO)I(Hblﬁ HOI[BI/I)KHOI‘/'I COCTaB.
A3p0ILI/IHaMI/IKa JKECJIC3HOAOPOIKHOI'O IMMOC34a, OCHOBHBIC HAITPABJICHUA UCCIICAOBaHMA. OcobeHHOCTH
JKCJIE3HOAOPOIKHOI'O IMOC34a KaK 00BEKTa UCCIICAOBAHUS

Abdpo- rupoMexaHuKa

OCHOBHEBIC TOHATHS U A0NyHeHUA THAPOAUNHAMUKH. HpI/IHL[I/IH 06paH.[€HI/I$I JABHKCHHUA. duznueckas npupoaa
JKHIKOCTH M rasa. HapaMeprI 1 pasMCPHOCTH BCIIMYHUH, XaPAKTCPU3YIOINIUX COCTOAHUC ) KUIKOCTHU U r'a3a.
BHyIpeHHee TPCHUC U BA3KOCTb KUAKOCTHU U ra3a.

KunemaTuka >kuaKocTy u rasa

MeTo/1p1 McCeIOBaHUS IBIKEHUS )KUIKOCTH U ra3a. Merton Jlarpanka. Meroa Diinepa. CtaimoHapHoe U
HecTaloHapHoe ABkeHue. Jlunus, nuddepeHimansHoe ypaBHEHUE JTHHAN TOKa. TpyOKa Toka. Y paBHCHHUE
HEPa3pbIBHOCTU. Pa3oikeHue CKOPOCTH XKUAKOIO JIeMeHTa. Y paBHeHue bepnymu. IloreHnuansHoe u
BUXPEBOE TeueHue. Buxpp, BUXpEBOM IIHYP.

HCKOTOpI)Ie IIOHATHUA JTUHaAMUKU BSI3KOI KHUOKOCTHU
Pexxumel Tedenuns xuakoctH. KoadduueHTs! mogoous npy UcciieI0BaHUH TEYSHHS BI3KO# )KUIKOCTH
(Yucna Petinonsaca, Ctpyxaps, @pyna).

COHpOTI/IBJ'IeHI/IC TCIa, 00TEeKaeMOT0 MOTOKOM KHUIKOCTH WJIN Tra3a.

OOTexanue npoduIs TOTOKOM JKHJIKOCTH Wi ra3a. [lorpaHuuHblii cioii, ero xapakrepuctuki. OTpbIB
norpaHuyHoro cyost. ConpoTHBIICHNE, BO3HUKAIOIIEE B pE3yJIbTaTe OTPhIBA IOTPAHUYHOTO CI0s. Mepbl
CHIDKEHHS COTTPOTHUBIICHUS.

HpO6J'I€M3.TI/IKa IIpU UCCIICAOBAHUN a3POJUHAMUKHN BBICOKOCKOPOCTHBIX IMTOC3O0B.
ComnpoTHBIEHHS ABHXEHHIO MT0€3/Ia, €T0 COCTABIIIOIINE U METO/IbI MX CHIDKECHUS. ASpOANHAMUYECKHE
Harpy3kH Ha 00BbeKTHl HHPACTPYKTYpPHI, HOABHXHOW COCTaB M YeJIOBEKa. BiMsHNE a3poIMHAMUYECKHX
(hakTOpPOB Ha MPOIECCHl B CUCTEME "TOKOIIPUEMHHK - KOHTAKTHBINA TIPOBO".

4.2. 3aHATHS CEMUHAPCKOTO THUIIA.

JlabopaTopHbie pabOThI

/o

HaunmenoBanue mabopatopHbIX paboT / KpaTKOe CoAepKaHNE

PaGora Ne 1

3HakomcTBO ¢ makeToM SolidWorks Flow Simulation. Hactpoiika makeTa 1yist ©cciae1oBaHUS 3aauu
BHEITHET0 00TeKaHUs Tela

PaGora Neo 2

OOTekaHue Ten pa3IMIHON reoMeTpryeckoi hopMel. Bimsinne hopmbl Tenla Ha BEITMIHHY JIOOOBOTO
COIPOTHUBIIHUSA

Pabora Ne 3

OI_ICHKa BJIMAHUA YAJIMHCHUA TEJIAa TPUAMOYTOJIBHOTO CEYCHUA HAa COCTABIIAIONINE J1000BOT0O COIIPOTHUBJICHUA
1 COIIPOTUBJICHUA TPCHUA




HaunmeHnoBanue 1ab0paTopHBIX paboT / KpaTKoe CoziepKaHue

/1
4 |Pabota Ne 4
I/ICCHCI[OBaHI/Ie 00TeKaHus T¢€J1a, paCIOJIOKEHHOI'O BOIU3H 9KpaHa
5 |Pabora Ne 5
IlocTranoBka 3aa4uu JJ1sl UCCIICJOBAaHUA BHYTPEHHETO TCUCHMS. I/ICCJ'ICZ[OBaHI/Ie TCUCHUA B pr61<e
TMCPEMCHHOTO CCUYCHUA
6 [PabGora Ne 6
HCCHe,I[OBaHI/Ie HECTAalTMOHAPHOT' O 0o0TeKaHHs Tela 3HAYUTEILHOTO YAIIMHECHUA
7 |Pabora Ne 7
I/ICCHCI[OBaHI/Ie HCCTAllTMOHAPHOI'O0 TCYCHU B 3aMKHYTOM 00BéMe
4.3. CamocrosiTenbHas paboTa 00y4YarOIHUXCS.
Ne
Bun camocTrositenbHOM paboThI
/1
1 |YcranoBka u HacTpoiika nmporpamMHuoro nakera SolidWorks Flow Simulation ast
peuIeHus 3a1a4 ra3o - ¥ THAPOAMHAMHUKH
2 |Pa3paboTka TBepAOTEIBHOW MOJEIH TOJIOBHOTO BaroHa 1oesjia
3 |Pa3paboTka TBEpAOTEIHHON MOAETH MPOMEKYTOYHOTO BaroHa 1moe3zia
4 |Pa3zpaboTka TBEpIOTEIbHON MOAEIN BEPXHErO CTPOSHUS ITYTH
5 |BemmonHeHue pac4€ToB MO MCCIEAOBAaHUIO O0TEKaH!s BHICOKOCKOPOCTHOTO O3/
IOTOKOM BO3/yXa, OIPEEICHHUIO TapaMeTpOB B3aUMOEHCTBUS MOTOKA U MOE34a,
ornpeneneHue pakTopoB BO3AECHCTBHS JBHXKYILETOCS 110€3/1a Ha 00BEKThl HHPPACTPYKTYPHI,
HOJBMKHOM cOCTaB, JIt0JIeH
6 | BeimosHeHne KypcoBoit pabOThI.
[ToaroroBka K MPOMEXYTOUYHOH aTTECTAIIHH.
8 | IloaroroBka K TEKyIieMy KOHTPOJIO.

4.4. ITpumepHbIN TIEpeUeHb TEM KYPCOBBIX pabOT
Pacuér oOTexanus moes3na B COOTBECTBUU C 3aJaHHEM (BBICOKOCKOPOCTHOTO,

MaCCAKUPCKOTO, Tpy30Boro). OmpenelieHHe BIWSHUS BETPOBOM  Harpyskw,

AJIIEMEHTOB IJIaHa U TPO(UIIA MyTH Ha a3pOJAMHAMUYECKUE TapaMeTphl Moe3a.

ConeprxaHue KypcoBOM paOOTHI.

Bri0op ros0BHOM YacTH JTOKOMOTHBA MO KPUTEPUIO MUHUMM3ALIUK JIOOOBOTO

COIIPOTHUBIICHUS.

OnpeneneHue BIAUSHUA [OABAarOHHOTO  OOOPYJOBaHUSI HA  BEIUYHUHY

CONMPOTHUBJICHUS ABUKEHUIO (JIOOOBOTO U BSI3KOTO TPEHUS).

Onpez[eneHI/Ie BJIUAHHUA  MCXKBArOHHBIX ITPOMCIKYTKOB Ha  BCIMYUHY

COIIPOTHUBJICHUS IBUKCHHIO.

Onpez[eneHHe BJIMSIHUA HA COIMPOTUBJICHHUC ABUKCHUIO BETPOBOTO ITIOTOKA




1. MoTOopBaroHHsbIi MOABMKHOM cocTaB. - KomudecTBo BaroHOB B Moe3fe 8. -.
Ckopocts moe3ga, m/c - 30. CKOpoCcTh BETPOBOTO IMOTOKA -25 M/c. YTOI MEXIy
BEKTOpPaMHU BO3IYIIHOTO ITOTOKA U BETPOBOM Harpy3koit - 105.

2. I'py30Boii moe3/ ¢ JIOKOMOTHUBHOM TsAroi. KonumdecTBo oceil IOKOMOTHBA -
8. KomnuectBo BaroHoB B noe3zae 5. Tun BaroHoB - noiryBaroH. CKOpOCTh MO€3/1a,
m/c - 40. CkopocThb BETpPOBOrO IMOTOKa -15 M/c. Yroa Mexay BeKTopamu
BO3JIYLIHOIO MOTOKA U BETPOBOM HArpy3Koif - /5

3. ITaccaxupckuii ¢ TIOKOMOTHUBHOM TsATroM. KonmdecTBo ocelt 10KkoMOTHBA - 6.
KomnuectBo BaronoB B moesne 4. -. Ckopocts moes3na, 80 m/c - 80. CkopocTh
BETPOBOro MoToKa -15 m/c. Yron Mexay BEKTOpaMu BO3AYLIHOTO IOTOKA U
BETPOBOI Harpy3Koi - 165

4. MoTopBaroHHbI NOABMKHON cocTaB. - KonnyecTBo BaroHoB B noeszue 8. -.
Cxopocth moesna, m/c - 45. Ckopoctb BeTpoBoro moroka 30 m/c. Yrom mexmay
BEKTOpPaMH BO3JIYIIIHOT'O MOTOKA U BETPOBOM HArpy3koif - 15.

5. I'py3oBoit moe3n1 ¢ TOKOMOTUBHOU TArod. KomuyecTBo ocelt TOKOMOTHBA -
8. KomnuectBo BaroHoB B moe3ne 8. Tum BaroHoB - muctepHa. CKOpOCTh MOe37a,
M/c - 50. Ckopoctb BeTpoBoro mnotoka -20 m/c. Yrom MexIy BEKTOpaMu
BO3JIYIIIHOTO MOTOKA ¥ BETPOBOW HArpy3Koi - 45

6. ITaccaxupckuii ¢ JokoMOTUBHOM Tsiroi. KonnuecTBo oceit jokomoTHBa - 4.
KomnuectBo BaronoB B moe3ae 6. -. Ckopocts moesna, 70 m/c . CkopocTh
BeTpoBoro mortoka -10 m/c. Yronm Mexay BEKTOpaMu BO3AYIIHOTO MOTOKA U
BETPOBOM HArpy3Koi - 15

7. MOTOpBAaroHHbIN MOJBUAKHON COCTaB. - KoJIM4eCcTBO BaroHOB B MOE3/iE 8. -.
Cxopocth moesna, m/c - 50. CkopocTh BETpOBOro moToka 25 M/c. Yroa Mexmay
BEKTOpPaMH BO3IIYIITHOTO IMMOTOKA U BETPOBOM Harpy3koii - 180.

8. I'py3oBoii moe3s1 ¢ TOKOMOTUBHON TArod. KoanyecTBo ocelt JTOKOMOTHBA -
8. KonmnuectBo BaroHoB B moe3ne 4. Tum BaroHoB - mucrtepHa. CKOpoCTh Moe3a,
M/c - 20. Ckopocth BeTpoBoro moTtoka -105 m/c. Yrom mexay BeKTOpaMu



BO3IYIITHOTO IMTOTOKA M BETPOBOM Harpy3koi - 90

9. IMaccaxxupckwii ¢ JIOKOMOTHUBHOM Tsiroi. KonmndaecTBo oceli TokoMOTHBA - 6.
KomuuectBo BaronoB B moe3ae 5. -. Ckopocts moesna, 30 m/c . CkopocTh
BeTpoBOro motoka -10 m/c. Yroim MeXIy BEKTOpaMH BO3IYIIHOTO TOTOKA H
BETPOBOM Harpy3koi - 15

10. MoTopBaroHHbIi OJIBUKHOM cocTaB. - KonnuecTBo BaroHoB B moese 5. -
. CxopocTts noesaa, m/c - 5070. Ckopoctb BeTpoBoro notroka 30 m/c. Yroa Mexy
BEKTOPAMHU BO3IYIIHOTO IMOTOKA U BETPOBON Harpy3koii - 0.

5. IlepeueHp wu3MaHMM, KOTOpPBIE PEKOMEHAYETCS MCIOJIB30BATh IIPU
OCBOEHUU JTUCUUIUIMHBI (MOZYJIS).

11\/{(; bubnmuorpaduyeckoe onrcanue Mecro nocryna

1 Kypc o6uieit pusuku U.B. CaBenbeB OTHOTOMHOE H3aHUE HTB (39); HTB (y4.2);
"Jlans" , 2007 HTB (yu.3)

1 Mexanuka xxuakoctu 1 raza JL.I'. Jlodnsuackuit OmHOTOMHOE HTB (96.)
uznanue Hayka. ['n. pen. pus.-mar. nur. , 1987

2 Anspoaunamuika A.M. MxutapsiH OTHOTOMHOE H3IaHHE HTB (§6.)
Mamunoctpoenue , 1976

6. IlepeueHb COBpEMEHHBIX MPOPECCHOHANBHBIX 0a3 JaHHBIX U
WH()OPMAITMOHHBIX CIIPABOYHBIX CHCTEM, KOTOPBIE MOTYT HCIOJIb30BAThCS IPHU
OCBOCHHH TUCHUTIITUHBI (MOTYJIS).

Hayunas snexkrponnas 6mbnuoreka eLIBRARY.RU (www.elibrary.ru)

Hayuno-texandaeckas oubnuorexka PYT (MUUT) (http://library.miit.ru)

[TouckoBas cuctema SCOPUS

/. llepedyeHb  JHUIIEH3UOHHOTO U  CBOOOJHO  PaCHpPOCTPAHSIEMOIO
MpOrpaMMHOr0 OOECIeUYeHUs, B TOM YHCJIE OTEUECTBEHHOI'O IPOU3BOJICTRA,
HEO0OXOMMOTO JIJIs1 OCBOCHHMSI TUCIIUTTUHBI (MOYJIs).

SolidWorks Flow Simulation

8. Omnucanue MaTepHAIbHO-TEXHUUECKON 0a3bl, HEOOXOAUMOMN  JJIsi
OCYIIECTBJICHHUSI 00pa30BaTEIHLHOTO MPOIECca MO AUCIUTUINHE (MOIYIIIO).

KomnbroTep u nmpe3eHaTuoHHoe 000py/10BaHNE



Jlexun
KOMHBIOTGpHBIﬁ KJIaCcC C HpGI[YCTaBHOBJ]eHHI)IM HpOFpaMMHLIM ITAKCTOM
SolidWorks

Hp AKTHYCCKHUC 3aHATHA

9. ®opma nMpomMeKYyTOUHOU aTTEeCTaIUU:

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

10. OueHouHbBIE MaTEpHUAIIBI.

OI.[GHO‘IHBIG MaTcpuaibl, IIPUMCHACMBIC IIPHU IIPOBCACHHUU HpOMG)KYTO‘IHOﬁ
arrecraium, pa3pa6aTBIBaIOTC5I B COOTBCTCTBHH C JIOKAJIBbHBIM HOPMATHBHBIM aKTOM
PYT (MUUT).
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