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1. O6mue cBeaeHus O JUCHUIUIUHE (MOJTYJIE).

Hemsimu OCBOCHHUS y4aeOHOMH JACUUATUTUHBI "B3aumoeiicTBue
BBICOKOCKOPOCTHOTO MOJIBH?KHOTO COCTaBa ¢ MH(GPACTPYKTYpOil" SBISIOTCS:

- copMHUpOBaTh Y 00yUYaIOIIMXCS NPEJICTABICHUE O BHIOOPE palliOHATBHBIX
¢bopM TOJIOBHOM M XBOCTOBOW dYacTell IMoe3/la MO KPUTEPUIO CHUKEHUS
CONIPOTUBJICHUS JIBUKCHUIO;

- chopMmupoBaTh Yy OOydYalOIMUXCSA TMPEACTaBICHUE O BBIOOP (opm
MMOBEPXHOCTEN KEJIE3HOAOPOKIHBIX IKUTIAKEH;

- W3yYUTh BIMSHUEC OOTEKaHWs BO3AyXOM Ha pabOTy IOJBOTOHHOTO
000pyIOBaHUS.

3amaueit OCBOCHMS y4eOHOM JUCIUILINHBI "BzaumMoencTBre
BBICOKOCKOPOCTHOTO MOJIBU’KHOTO COCTaBa ¢ MHGPACTPYKTYpOU" sSIBISETCS:

- OCBOCHHME NMPUHILMUIOB KOHCTPYUPOBAHUS MOJIBUKHOIO COCTABA KEJIE3HBIX
JOPOT € YYETOM a3pOIUHAMUAYECKHX SIBJICHUM.

2. Ilnanupyembie pe3ynbTaTbl 00yUEHHS N0 JUCUUILUIMHE (MOIYJIIO).

[lepeuenp (GopMUpYEMBIX pPE3yJbTaTOB OCBOECHHSI 0Opa3oBaTEIbHOM
porpamMmsbl (KOMIIETEHLIUI) B pe3yIbTaTe 00yUYeHHUs 10 AUCHMILTUHE (MOIYIIO):

IIK-9 - Nmeet HaBBIK BHITIOJHATH OOOCHOBaHUE MApaMETPOB KOHCTPYKIIUU
KOHCTPYKIIMI M CHCTEM MOJIBU)KHOTO COCTaBa BBICOKOCKOPOCTHOTI'O HA3€MHOIO
TpaHCIOpTa.

OOGy4eHwue 1Mo JUCUUIUIUHE (MOAYJII0) MPENOaraeT, YTo Mo ero pe3yJibTatam
oOyyatoruiicst 0yier:

3HATD:
OCHOBHBIE TpeOOBaHUSI K KOHCTPYKIIMHU BBICOKOCKOPOCTHOTO MOJBHUKHOTO
COCTaBa C TOYKH 3PCHUS adPOJUHAMUKH;

YMmeTh:
p33pa6aTBIBaTB MepOHpI/IHTI/ISI 10 YJ'Iy‘—IIHeHI/IIO BBaHMOHeﬁCTBHH IIOJABHUKHOTI'O
COCTaBa U €ro JIEMEHTOB C OKPY>Kalollel CpeoBi B MPOIECCe IBHKCHUS

Baagern:
OCHOBHBIMH METOJIaMH OIECHKHA B3aUMOJICUCTBUS BBICOKOCKOPOCTHOT'O
MOJBH>KHOTO COCTaBa U OKPY>KAIOIIEH CPeIbl

3. O0beM AUCIUTUTMHBI (MOJTYJIS).

3.1. O01mas Tpy10eMKOCTh JUCIUIUIMHBI (MOILYJIS).



OO6mast TPYJIOEMKOCTh AMCIUILIMHBI (Moaynsi) cocraBiaser 3 3.e. (108
aKaJeMHYeCKuX Jyaca(oB).

3.2. OOvem mucuuriMHbl (MOAynsi) B (OpMe KOHTAaKTHOM pabOThI
oOyJarommxcsi C  MeJarorM4ecKuMM  paboTHUKaMu ©W  (WIM)  JIMIIAMH,
MIPUBJIEKAEMBIMU K pean3anuy 00pa3oBaTeIbHON MPOrpaMMbl Ha MHBIX YCIOBHSX,
IIPU MTPOBEICHUH YICOHBIX 3aHATHH:

KomnaecTBo gacoB

Tun y4eOHBIX 3aHTHIA
Bcero | Cemectp Ne9

KonrakTHas paboTa Ipu NpoBeIeHUN y4eOHBIX 3aHATHI (BCEro): 48 48
B Tom uucne:

3aHATHSA JIEKIIHOHHOTO THIIA 16 16
3aHATHSI CEMUHAPCKOTO TUIIA 32 32

3.3. O06beM auCHUIUIMHBI (MOIyYJiA) B (OpME CaMOCTOSITENIbHOM pabOThI
oOyyJarommxcsi, a Takke B (opMe KOHTAKTHOM paboOThl OOydYaromMXcs C
nearoruaeckKuMu paboTHUKAMHU U (WIIH) JIUIIAMU, IPUBIIEKAEMBIMU K peau3aiiu
o0pa3oBaTeNbHOM MpOTrpaMMbl HAa WHBIX YCIOBUSIX, TMPU NPOBEACHUU
MIPOMEKYTOYHOM aTTecTallu cocTapiisaeT 60 akaeMrUuecKux yaca (OB).

3.4. ITpu oOy4eHuH 0 MHAUBUAYAJIbHOMY YYEOHOMY IIJIaHY, B TOM YHCJIE IPU
YCKOPEHHOM 00Yy4YeHUHU, 00BEM JUCIUIUIMHBI (MOIYJIsI) MOXKET ObITh peaii30BaH
MOJIHOCTBIO B (DOPME CaMOCTOSITENIbHON paboThl 00yJaronuxcs, a Takke B hopme
KOHTAaKTHOW PabOThl 00YyYaIOIIUXCSl C MEAArorMueCKUMU paOOTHUKaMU U (WIIH)
JUIIAMH, TIPUBIIEKaeMbIMH K pealiu3allii 00pa30BaTeIbHON MPOrpaMMbl Ha MUHBIX
YCIIOBUSIX, TP MPOBEICHNUU TPOMEXKYTOUHON aTTECTAIIHH.

4. ConeprxaHue TUCIUIIIAHBI (MOTYJIs).

4.1. 3aHITHA JEKIUOHHOTO THUIIA.

/ TemaTuka JTEKIIMOHHBIX 3aHATUM / KPATKOE COJEPKaHNE
/T

1 |AHanM3 UCTOPHUYECKOTO Pa3BUTHS NPUEMOB U CIIOCOOOB yu&éTa BO3ACHCTBUS BO3LyIIHON
Cpe.lbl Ha JKEJIE3HOJOPOKHBIN MTOIBUKHOM COCTaB

ASPO}II/IHaMI/IKa KEJIE3HOJOPOKHOTO ITOE€3/1a, OCHOBHBIC HAIIPABJICHUA UCCIICIOBAHUA. Ocobennoctu
KEIJIE3HOAOPOKHOTO MOE3/1a KaK o0BbeKTa HUCCJICOAOBAHUA. MeTO}II/IKa OKCIICPUMEHTAJIBHOT O UCCICIOBAHUA
a’3poaArHaMUKU 1oe3aa, paCLIéTHLIC METOAbI UCCIICIOBAHMA.

2 |HekoTropsle CBeleHUS U3 adPONHAMUKHI

OCHOBHEIE IIOHITHUS K JA0NyHICHUA THAPOJAUHAMUKH. HpI/IHL[I/IH 06paHI€HI/I$I JABHKCHMUA. duznueckas
npupoJa KUJAKOCTH U rasa. HapaMeTpLI 1 pasMCPHOCTU BCIUYUH, XaPAKTCPUIYIOIIUX COCTOAHUEC
KUIKOCTH M rasa. BHyTpeHHee TPECHUEC U BA3ZKOCTH XUAKOCTH U ra3a.




TemaTyka JTEKIMOHHBIX 3aHATUHN / KPAaTKOE COJIEpKAHNE

n/m
MerTomp! rcciie[oBaHuUS IBIKEHUS KUAKOCTH 1 Ta3a. Meron Jlarpamxka. Merox Ditnepa. CtannoHapHOe U
HecTalHoHapHoe ABWKeHue. JInuus, rudpdepeHnnaipHoe ypaBHeHHE THHUH ToKa. TpyOKa Toka.
VpaBHEHHE HEPa3pBIBHOCTH. Pa3oKeHHe CKOPOCTH XKHUAKOTO dJeMeHTa. Y paBHeHHe bepHy .
[NoTeHunanbHOE U BUXPEBOE TeUeHHE. BUXpb, BUXPEBOH HIHYD.
Pexumsl Teuenust xkuakoct. KoaduimeHTs! mogo0ust mpy UCCIieIOBAHUH TEUCHHS BI3KO# )KUIKOCTH
(Yucna Peltnonbaca, Ctpyxaps, @pyna).
3 |OOGoménHas XapaKTEepUCTHKA MOABIKHOTO COCTaBa C YYETOM B3aUMO/ICHCTBHS HAa HETO
BO3JIyLIIHOW Cpeabl
BHeniHss a3poHaMuKa NOABHKHOTO COCTaBa. BHyTpeHHsIs aspoanHaMuKa. ASpoIMHaAMHUKA
HO/IBAarOHHOT'O NIPOCTPAHCTBA. ASPOIMHAMUKA IACCAXKUPCKHUX U IPY30BBIX HOMEIICHUH IT0IBHKHOTO
cocraBa
4 |Teopermyeckoe 000CHOBaHHUE U pa3pabOTKa 0OIIEH METOAOIOTUH YUETA
AOPOJUHAMHUYCCKUX ITPOLCCCOB IIPH CO3JaHNH KCIC3HOAOPOKHOI'O IIOABHIKHOI'O COCTaBa
Co3naHue cucTeMbl MHOTOYPOBHEBBIX OOOMIEHHBIX HH(YOPMALIMOHHBIX MOJIEJIEi B3aUMOXKEHCTBUS
HOJIBM)KHOTO COCTaBa U BO3MYIIHOM cpenbl. KOMIIEKC KpUTepHaNIbHbIX OTHOIICHUM JUTS IPAKTHYECKOH
OLICHKH BO3JCHUCTBUS BO3IYIIHOM Cpelbl Ha TIOIBHKHOM COCTaB
Br100p panuoHansHOH (OPMBI TOABHKHOTO COCTaB
Kputepuu Bei6opa popMsl, onTuMu3anus GOpMbI TOJIOBHON YacTH
5 BSaHMOﬂCﬁCTBHe MOABUIKHOTO COCTaBa U HCKYCCTBCHHBIX COOPY)KCHI/Iﬁ
BrusiHre popMbl HOABMIKHOTO COCTaBa Ha yCJIOBUSI BMXKCHUS U 00YCTPOMICTBA KEJIE3HBIX JOPOT
Oco0GCeHHOCTH B3aMMOJICIHCTBHS TOBHKHOTO COCTABA, MMyTH U UCKYCCTBEHHBIX COOPYIKCHHIMA
B3anMopelicTBHe OJBUKHOTO COCTaBa MPU CKPEUIMBaHUU M1OE3/10B
BsaumoaeicTBue NoABUKHOIO COCTaBa U UCKYCCTBEHHBIX COOPYKEHUI
4.2. 3aHATHS CEMUHAPCKOTO THUIIA.
JlabopaTopHbie paboThI
Ne
e HaumenoBanue 1abopatopHbIX paboT / KpaTKoe CoepKaHue
1 |JlaGopaTtopHas pabora 1
3nrakomcTBO ¢ makeToM SolidWorks Flow Simulation. HacTpoiika makeTa asist mccieJOBaHUS 3a1a4H
BHEIIIHETO 0O0TEeKaHUs Tena
2 |JlTaboparopHas pabota 2
OOTekaHue TeN pa3UIMIHON reoMeTprudeckoil hopmel. BiusHue GopMel Tesla Ha BEINYUHY JI0O00BOTO
COIIPOTUBJIHUA
3 |Jlaboparopuas padota 3
OueHKa BIHUSHUS YUTMHEHHS Tella IPUSAMOYTOJIBHOIO CEUSHHSI Ha COCTABIISIOIINE JIOOOBOTO
COIPOTHBIICHHUS U CONPOTHBIICHHS TPEHHS
4  |JTaboparopnas pabota 4
HWccnenoBanne o0TekaHHs Tella, pacIIoIOKEHHOTO BOJII3H YKpaHa
5 |Jlaboparopnas pabota 5
INocTraHoBKa 3aaun JUTs HCCICIOBAHMS BHYTPEHHETO TeueHus1. MccemoBanne TeueHus B TpyOKe
MEePEMEHHOTO CEYCHHUS
6 |JlaboparopHas paboTa 6
HccnenoBaHne HECTAMOHAPHOTO OOTEKAHKS TEJA 3HAYUTEIBHOIO YITHHEHUS
7 |Jlaboparopnas pabota 7

HccnenoBanne HECTAIMOHAPHOTO TEUYEHHS B 3aMKHYTOM 00BEME




4.3. CamocTosiTennpHas padoTa 00yJarommxcsl.

r]:l/-gn Bun camocrosiTensHO#M paboThI
1 |Pabota c IeKITMOHHBIM MaTEepPUATIOM

2 |PabGora ¢ nuteparypou

3 | BeimonHeHue KypcoBoi paboTHI.

4 | IloarotoBka K NpOMEXKYTOYHOW aTTECTALIUH.

5 | [loaroroBka K TeKyuiemMy KOHTPOJIIO.

4.4. IlpuMepHbIil IepeYeHb TEM KypCOBBIX padoT

Pacuér o0TekaHus moeszia B COOTBECTBUU C 3a/laHUEM (BBICOKOCKOPOCTHOTO,
MacCaXXUPCKOTo, rpy3oBoro). OmpeneneHue BIUSHUS BETPOBOM HArpys3KH,
AJIEMEHTOB IJIaHA U TPO(UIIS IyTH HA a3pOAMHAMUYECKUE NTapaMeTphl oe3/a.

BapuaHnTsl 3a1aHM1i.

1. MoTopBaroHHblii NOJBMXKHOM cocTaB. KoauyecTBo oceil ToKoMOTHBA 4.
KomndectBo BaroHoB B moe3zae - 5. Tum BaronoB -. CkopocTs moe3na, m/c - 30.
CKOpOCTh BETPOBOTO IMOTOKA, M/C - 25. Yroa Mexay BEKTOpamMd BO3IYLIHOTO
MOTOKa U BETPOBOM Harpy3kou - 120. Beicota Hackinu - 3. ['1yOuHa BBIEMKH -O.

2. llaccaxupckuii moe3q C JOKOMOTHBHOW Tsroul. KomnuectBo ocen
nokoMotuBa 8. KonmdecTtBo BaroHos B mnoeszae - 4. Tun Baronos -. CKOpOCTb
noe3na, M/c - 80. CkopocTh BETPOBOro NoToka, M/c - 30. Yros Mexay BEeKTopamu
BO3JIYIIHOTO MOTOKA U BETPOBOW Harpy3koil - 60. Bricota Haceinu - 2. ['myOuna
BbIEMKH -1.

3. I'py3oBoii moe3n ¢ J0KOMOTHBHOMU TsAroi. KonmmdecTBo oceil mokoMoTHBA
6. KosmmuecTBo BaroHoB B moe3je - 6. Tur BaroHos - nostyBarod. CKOpocTh 1oe3a,
M/c - 60. CkopocTh BETpOBOro mNoToka, M/c - 15. Yronm Mexay BeEKTOpamu
BO3JIYIITHOTO TIOTOKA M BETPOBOIl Harpy3koit - 105. Bricota Hackimu - 2. ['myOuHa
BBIEMKHU -O.

4. MoTtopBaroHHslii MOABMKHOM cocTaB. KosmuecTBo oceil 10KkoMOTUBA 6.
KonuuectBo BaroHoB B moesze - 6. Tum Baronos -. Ckopocts moes3aa, m/c - 90.
CkopocTth BeTpoBoro moroka, M/c - 10. Yrom Mexay BEKTOpaMu BO3IYLIHOTO
MOTOKA U BETPOBOIl Harpy3koi - 15. Beicora Haceinu - 10. ['myOuna BeiemMku -2.



5. Tlaccaxxupckuil 10€37 C JOKOMOTHBHOW Tsrou. KomuuectBo ocen
nokoMoTtuBa 6. KonnmdecTtBo BaroHoB B moesne - 5. Tun BaroHoB -. CKOpOCTh
noeszaa, m/c - 50. CKkopocTb BETPOBOIO MOTOKA, M/C - 25. YTOJ MEXAy BEKTOpPAMHU
BO3JIYLITHOTO MOTOKAa U BETPOBOM Harpyskoit - 45. Beicora Haceinu - 8. ['myouHa
BBICMKHU -2.

6. I'py30Boiil moe3s1 ¢ JOKOMOTUBHOM Tsiroi. KoamdyecTBo oceil IOKOMOTHBaA
4. KonuuecTBO BaroHoOB B noe3ze - 5. Turl BaroHos - nucrepHa. CKOpoCTh MOe3/1a,
Mm/c - 25. CKOpOCTh BETPOBOrO MOTOKa, M/c - 15. Yronm MexIy BEKTOpamu
BO3JIYIIIHOTO TIOTOKA M BETPOBOMl Harpy3koil - 105. Bricota Hackiu - 9. ['myOuna
BBIEMKHU -4.

7. MOTOpBaroHHbIM MOJABUAKHOW cocTaB. KoindecTBo ocell JIOKOMOTHBA &.
KonuyectBo BaroHoB B moesze - 6. Tum BaronoB -. CkopocTs noes3aa, m/c - 60.
CKopocTh BETpPOBOro MoToka, m/c - 135. Yron Mexay BEeKTOpamMH BO3AYLIHOTO
MIOTOKA U BETPOBOM Harpy3koit - 120. Beicota Hackinu - 5. ['myOuHa BeieMKH -1.

8. Ilaccaxupckuil moe3q ¢ JOKOMOTHBHOW Tsroi. KommdectBo oceit
nokomotuBa 4. KoymmuecTtBo BaroHoB B mnoe3fe - 5. Tum BaroHos -. CkopocTh
noesna, M/c - 70. CKopocTbh BETPOBOro MOTOKa, M/C - 20. YT0oJ MeX1y BEKTOpaMu
BO3/IyIIIHOTO MOTOKA M BETpOBOM Harpyskoil - 90. BricoTa Haceinu - 6. ['myOuna
BBIEMKH -1.

9. I'py30Boii moe3/1 ¢ JOKOMOTUBHOM Tsiroi. KoamdyecTBo oceil IOKOMOTHBaA
8. KommuectBo BaroHoB B moe3ne - 6. Tum BaroHoB - KpbIThld BaroH. CKOpOCTh
noesna, M/c - 35. CKopocTh BETPOBOro MOTOKA, M/C - 20. YT0J MeXIy BEKTOpaMu
BO3JIYLITHOTO TIOTOKA U BETpOBOM Harpy3koit - 180. Bricota Hackinu - 7. 'myOuna
BBIEMKHU -4.

10. I'py30Boii moe3 ¢ TOKOMOTHUBHOM TsAroil. KosinuecTBo oceil JIOKOMOTHBA
8. KonnuecTBo BaroHoB B noe3ne - 6. Tun BaroHos - nuctepHa. CKOpoCTh Moe3a,
Mm/c - 40. CkopocTh BETpOBOro mnotroka, m/c - 20. Yron MexIy BEKTOpaMH
BO3/IyIITHOTO TIOTOKA ¥ BETPOBOM Harpy3koii - 165. Bricota Hackimu - 7. ['myOuna
BBIEMKHU -4.



5. Ilepedyenb wu3AaHUM, KOTOpPBIE PEKOMEHIYETCS MCIOJIb30BaTh IPHU

OCBOCHUH JUCHUIUIUHBI (MOIYJIA).
No
/1

bubnmorpaduyeckoe onucanue Mecro nocryna

1 Absponunamuka B Borpocax u 3aaadax: H.®. Kpacuos, B.H. HTB (¢06.)
Komesoii, A.H. Hanunos u np.; Pen. H.®. Kpacuos
OnuoromMHoe n3ganue Bricir. mk. , 1985

2 AbspoauHamuKa B Borpocax u 3aaadax: H.®. Kpacuos, B.H. HTB (§0.)
Komeroii, A.H. Jlanunos u np.; Pen. H.®. Kpacnos
OnuoromMHoe n3ganue Bricir. mk. , 1985

1 Mexanuka xxuakoctu u rasza JL.I'. Jlonusackuii Oqunoromuoe | HTB (90.)
uznanue Hayka. I'n. pexn. ¢puz.-mar. mut. , 1987

6. IlepeueHb COBpEMEHHBIX MPOPECCHOHANBHBIX 0a3 JaHHBIX U
WH(OPMAITMOHHBIX CIPABOYHBIX CHUCTEM, KOTOPbIE€ MOTYT HCIOJIb30BaThCS IPHU
OCBOCHMH JTUCUUILTUHBI (MOIYJIs).

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

/. llepedyeHb JHIEH3UOHHOTO U  CBOOOJHO  PacCIpOCTPAHSIEMOIO
MpOrpaMMHOr0 OO€CTeUYeHUs, B TOM YHCJIE OTEUECTBEHHOI'O MPOU3BOJICTRA,
HEO0OXOMMOTO JIJISi OCBOCHUSI TIUCIUTUTUHBI (MOYJIs).

Jl1st mpoBeieHus J1abOpaTOPHBIX 3aHATUN HEOOXOIMM KOMITbIOTEPHBIN KIIAacC
C YCTaHOBJIEHHBIM MpOrpamMMHbIM MakeToM Solidworks. HeoOXomauMbIM IS
BBINIOJIHEHHSI Ta30TUAPOAMHAMUYECKUX PACUETOB

8. OmmcaHue MaTepUaJbHO-TEXHUYECKOM ©0a3bl, HEOOXOIUMOM IS
OCYIIECTBJICHHUSI 00pa30BaTEILHOTO MPOIecca MO AUCIUTITHHE (MOJIYJIIO).

Jl1st mpoBeieHrs J1abOpaTOPHBIX 3aHATHI HEOOX0IUM KOMITbIOTEPHBIH KJlacc,
B pau€Te MUHUMYM OAMH KOMIBIOTEP Ha JABYX 0OyYarou[uxcs B rpymrie.

9. ®opMa NpoMeKyTOUHOU aTTECTAIUU:

3auet B 9 cemectpe.
KypcoBas pabdota B 9 cemectpe.

10. OuieHOUHBIE MAaTEpUAIIBI.



OueHouHbIE MaTepuabl, IPUMEHSEMbIE MIPU MPOBEACHUHU MPOMEKYTOUHOM

aTTeCTaIlui, pa3padaThIBAIOTCA B COOTBETCTBUHU C JIOKAJIHHBIM HOPMATHBHBIM
aktom PYT (MUUT).
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