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1. O6mue cBeaeHNs O JUCHUIUIUHE (MOJIYIIE).

HenssMu ocBoeHMs] Y4eOHOW AUCHUIUIMHBI "A3pOJAMHAMHUKA MOJABHKHOIO
coctaa BCM" aBnsrores:

- W3y4YUTh BIUSHHE OOTEKaHWS BO3JAYyXOM Ha pabOTy TMOJBOTOHHOTO
0o00opyIOBaHUS;

- U3YUYUTb BO3JICUCTBUS JBUKYIIETOCS M0€3/1a Ha O0BEKThI UHPPACTPYKTYPHI,
MOJIBUKHOM COCTaB;

- chopMupoBath y oOydamuxcs MpeIcTaBiIeHUE O BHIOOPE palliOHAIbHBIX
dbopM TOJIOBHOM M XBOCTOBOM dYacTel IMoe3/la MO KPUTEPUI0 CHUKEHUS
COTIPOTHUBJICHUS IBUKECHUIO;

- chopmupoBath y oOydamuxcsi TpeacTaBlieHHe O BbIOOpe dopm
MTOBEPXHOCTEMN KEJIEC3HOAOPOKIHBIX IKUITAKEH.

3amayell OCBOEHUs Y4e€OHOW IUCHUIUIMHBI "A3pOJMHAMHKA MOJBUKHOTO
coctaa BCM" aBnsercs:

- OCBOCHHE MPUHIIUIIOB KOHCTPYUPOBAHUS MOABMIKHOTO COCTaBA YKEJIE3HBIX
JIOPOT € Y4ETOM a’pOJUHAMUYECKUX SIBJICHUM;

2. [Inanupyemsble pe3yibTaThl 00yUYeHUS 10 AUCIUIUIMHE (MOIYJIIO).

[lepeuenr GopMHUpyeMBIX pe3ylbTaTOB OCBOCHHSI 0Opa30oBaTEIbHOU
nporpamMmbl (KOMIIETEHLIUI) B PE3yIbTaTe 00yUYEHUs MO0 TUCHMIUIMHE (MOIYIIO):

IIK-9 - CnocoOeH BBIMOMHATH 0OOCHOBAHHME MAPaMETPOB KOHCTPYKIIUU U
CHUCTEM MOABMKHOTO coctaBa BCM.

OOyueHue 1Mo JUCIUTLIMHE (MOJTYITIO ) TIPEIIoIaraeT, 4To 1Mo ero pe3yibTaTaM
oOyuaromuiicst Oyier:

3HaTh:

- OCHOBHBIC TPeOOBaHMS K KOHCTPYKIIUH BBICOKOCKOPOCTHOTO MOJIBHYKHOTO
COCTaBa ¢ TOYKH 3PCHUS adPOIMHAMUKH,

- HamNpaBJICHUsS] CHUXCHUS BIIMSHHS TOJBHKHOTO COCTaBa Ha OOBEKTHI
HHOPACTPYKTYPHI KEIE3HOAOPOKHOTO TPAHCTIOPTA,;

- OCHOBHBIC ITOJI0KCHHUS TUAPOINHAMUKH.

YMerh:

- pa3pabarbiBaTh MEPOIPHUATHS IO  YJIYYIICHHUIO  B3aWMOJICHCTBUS
MOJIBUYKHOTO COCTaBa M €ro 3JIEMEHTOB C OKPYXXAalUIIeW Cpedod B IPOILECCEe
JIBUKEHUS;

- BBIMIOJHATh PACcUEThl MO OMPEACIICHUIO a’POJMHAMUYECKUX NapaMeTpoB
MOJIBMYKHOT'O COCTaBa.



Baaners:

- OCHOBHBIMM METOJAMH OILICHKM B3aWMOJECHCTBUS BBICOKOCKOPOCTHOTO
MOJIBM>KHOTO COCTaBa U OKPY KAIOIIEH CPEbI;

- METOJAaMM MPOCKTUPOBAHUSI BHICOKOCKOPOCTHOI'O MOJBHMKHOTO COCTaBa,
HaIpaBJICHHBIMH Ha MOBBIIICHUE €TI0 SHEPreTHYeCKOr 3P (HEKTUBHOCTH.

3. O06beM TUCIMIUTAHBI (MOTYJIS).
3.1. Ob6mas Tpy10eMKOCTh JUCITUTUTHHBI (MOTYIIS).

OO6miast TpymHOEMKOCTh AUCIUIUIMHBI (MOIyJnst) coctaBisieT 3 3.e. (108
akaJeMHUYEeCKHUX Jaca(oB).

3.2. O0bem gucHUIUIMHBL (MOAYJsl) B (QoOpMe KOHTAKTHOM paboThI
oOyyaromuxcsi €  MEJarorM4yecKUMH  paboTHMKaMW W (WIM)  JUIAMH,
IPUBJIEKAEMBIMH K peajiu3aluu o0pa3oBaTesIbHOM MporpaMmbl Ha UHBIX YCIOBUSIX,
IPYU MPOBEJCHUHN YUE€OHBIX 3aHITHI:

KomnaecTBo wacos

Tun y4eOHBIX 3aHATHI
Bcero | Cemectp Ne9

KonrakTHas paboTa rmpy npoBeieHUN Y4eOHBIX 3aHSATHH (BCETO): 48 48
B TtoMm uncie:

3aHATHS JIEKIIHOHHOTO THIIA 16 16
3aHATHS CEMUHAPCKOTO THIIA 32 32

3.3. O0beM UCHUIUIIMHBI (MOIyJNsg) B (opmMe caMOCTOSITENbHONW paboThI
oOydJarommxcs, a Takke B (opMe KOHTAKTHOM pabOThl OO0ydYaroImMXCA C
MearoruaeckKuMu paboTHUKAMU | (WIJTH) JTUIIAMU, TIPUBJICKAEMBIMH K peaTi3ariu
oOpa3oBaTeapbHON TPOrpaMMbl HA HWHBIX YCIOBHUSX, TIPU MPOBEICHHUH
IPOMEKYTOUHOM aTTecTallu cocTapiser 60 akaneMruecKkux yaca (OB).

3.4. Ilpu oOy4eHHNH IO HHIUBUIYaIbHOMY YIYCOHOMY IIJIaHY, B TOM YHCIIE ITPU
YCKOPEHHOM 00y4YeHUH, 00BeM JUCIUIUIHHBI (MOIYIISI) MOXKET ObITh peain30BaH
MOJIHOCTBIO B (DOPME CaMOCTOSITEIbHON paboThl 00yYaronuxcs, a Takke B hopme
KOHTaKTHOW PabOThl OO0YydYaIOIMUXCS C MEAArOorH4ecKuMU pabOTHUKAMH U (WJTH)
JUIAMU, TIPUBJIEKAEMBIMH K pPeasi3aIiii 00pa30oBaTEIbHON IPOTPAMMBbl HA HHBIX
YCIIOBHSIX, TIPH MPOBEICHUHU TIPOMEKYTOUYHOUN aTTECTAIINH.

4. ConepkaHue JUCIUTUIAHBI (MOIYJIA).

4.1. 3aHATHA TEKOUOHHOT'O THUIIA.




TemaTrKa JICKIIMOHHBIX 3aHATHH / KpaTKOE COJIepIKaHue

/11

1 |AHanu3 UCTOPUYECKOTO PA3BUTHSI MPUEMOB U CIIOCOO0B yUETA BO3ACHCTBHUS BO3MYIITHOM
Cpelbl Ha KEJIE3HOI0POKHBIN MOJIBUKHON COCTAB.

AbdpoIHAMEKA HKEIE3HOI0POKHOTO [T0€3/1a, OCHOBHbIE HAMpaBJeHus uccienoBanus. OcoOeHHOCTH
JKEJIE3HOIOPOIKHOTO TI0€3/1a KaK 00BEKTa HCCIIeTOBAHUSI

2  |Aspo- ruipoMexaHuKa
OCHOBHI)IC TMOHATHA U JONTYIICHUA THAPOJUHAMUKH. HpI/IHI_II/Il'[ 06pa1ueHI/151 JABUXKCHUS. dusnyeckas
MPUPOIA KUIKOCTH U rasa. [lapaMeTpsl  pasMepHOCTH BEINYHH, XapaKTEPU3YIOIINX COCTOSHHUE
KHIKOCTH M Ta3a. BHyTpeHHEee TpeHHe U BA3KOCTD JKHIKOCTH U rasa.

3 Kunematuka KHUAKOCTHU U rasa
MeTtoibl Hccae10BaHus ABMXKEHUS XKUIKOCTH U raza. Meron Jlarpamxka. Meton Oitnepa. CtanoHapHoe U
HecTallMoHapHOE JBMKeHue. JIuuus, tuddepeHuaibHoe ypaBHeHNE TUHUK ToKa. TpyOKa Toka.
VYpaBHeHHe Hepa3pBIBHOCTH. Pa3iokeHre CKOPOCTH KHUIKOTO djeMeHTa. Y paBHeHue bepHy .
[MoTeHIManbHOE U BUXPEBOE TeueHUe. BUXphb, BUXPEBOH HIHYP.

4 |HekoTopble MOHATHUS JUHAMUKH BSI3KOM KUJIKOCTU
PesxuMBl TeueHnst KuakocTH. KoahGuitreHTs! mogo0ust pu HCCIeI0BaHUN TCUCHHUS BA3KON KUIKOCTH
(Yucna Petinonsaca, Ctpyxaps, @pyna).

5 COHpOTI/IBJ'ICHI/IC TCia, 00TEKAEMOI0 IIOTOKOM KHUAKOCTHU HJIM T'a3a.

O6Tekanue mMpOGHUIS TOTOKOM KUAKOCTH WM Tasa. [lorpaHUdHbIH CII0H, ero XapakTepucTHKH. OTpHIB
norpaHu4Horo ciiosi. COnpoTHBIIEHHE, BOSHUKAOIIEE B PE3YJIbTaTe OTPHIBA MOTPAHUYHOTO CJI0sl. Mephl
CHIDKEHUSI COTTPOTUBIICHHUSL.

6 HpO6HeMaTI/IKa IMpU UCCICAOBAHNU a3PpOJUHAMUKN BEICOKOCKOPOCTHBIX ITOC310B.
COHpOTI/IBIIeHI/Iﬂ JBWXXCHHUIO 11O€3/1a, €I'0 COCTABJIAOIINEC U MCTOJABI UX CHHIXKCHUA. ABpO}II/IHaMI/I‘{eCKI/Ie
Harpy3kd Ha 00bEKThI HHPPACTPYKTYPBI, TOJBHKHON COCTAB U YeJOBEeKa. BinsHue a3poIHHAMHIECKAX
(akTOpOB Ha MPOIIECCH B CUCTEME "TOKONPUEMHHIK - KOHTAKTHBIHN POBO".

4.2. 3aHATHS CEMUHAPCKOTO TUIIA.
JlaGopatopHbie paOOThI
No
i HaumenoBanue mabopatopHbIx paboT / KpaTKoe CoepKaHne

1 |Pabora Ne 1
3uakomcTBO ¢ maketoM SolidWorks Flow Simulation. Hactpoiika makera [yist uCClieIOBaHHS 3a7aud
BHEIITHETO O0TEKAHUS Tea

2 |PaGora Ne 2
OO0TekaHue Te pa3aIHYyHON TeOMeTpUIecKoi popmMbl. BiusiHre hopMbl Teja Ha BEIUYHHY JIOOOBOTO
COTIPOTHBITHHS

3 [PaGora Ne 3
OrieHKa BIUSIHUS YJIMHEHUS TEJA MPUSIMOYTOJIBHOTO CEYSHUsI HA COCTABIISIFOLIKE JIOOOBOTO
COIPOTHUBJIEHHS U COMTPOTUBIICHUS TPEHUS

4 |Pabota Ne 4
HccnenoBanue o0TeKaHus Tena, pacioioKeHHOTO BOJIU3H dKpaHa

5 |Pabora Ne 5
ITocraHoOBKa 3a1a4M JUTS CCIIEOBAHUS BHYTPEHHETO TedeHus. VceenoBanue TedeHus B TpyOKe
MIEPEMEHHOTO CEIEHHUS

6 |Pabora Ne 6
HccnenoBanre HECTAIMOHAPHOTO OOTEKAHUS TeJa 3HAUYUTEIBHOTO YITHHEHUS

7 |PaGora Ne 7

Hccnenoranne HECTAlIMOHAPHOT'O TEYCHUA B 3aMKHYTOM 00BEMe




4.3. CamocrosiTenbHas padoTa 00y4aroImXcs.

/ Buna camocrositensHOM paboThI
/1

1 |YcranoBka u HacTpoiika nporpammHoro nakera SolidWorks Flow Simulation s
peleHus 3aa4 ra3o - U THAPOIUHAMUKH

PazpaboTtka TBEpIOTEIHHOIN MO/IEIH FOJIOBHOTO BaroHa roesaa

Pa3paboTka TBepIOTEIBHOM MOJIEIH [TPOMEKYTOYHOTO BaroHa 1moe3/a

Pa3paboTka TBepAOTEIBHON MOJEIN BEPXHETO CTPOSHUS IMyTH

g B W DN

BeinonHeHnue pac4€ToB MO HCCIIEI0BAaHUIO OOTEKaH!s BEICOKOCKOPOCTHOTO MOe3/1a
IIOTOKOM BO3/1yXa, OIPEJEIICHHIO 1apAMETPOB B3aUMOJCHCTBUS IOTOKA U I10€311a,
omnpezenacHue HakTOpoB BO3AEHCTBHS ABUXKYIIErOCs 0e3/1a Ha 00BEKTHI
UH(PaACTPYKTYphl, HOJIBUKHOWU COCTAB, JTHOACH

6 | BemmosHeHue KypcoBOil pabOTHI.

7 IloaroroBka k HpOMC)I(yTO‘lHOfI aTTeCTaluu.

8 | [oaroroBka K TEKyIieMy KOHTPOIIIO.

4.4. ITpumepHbIN IEpeUeHb TEM KYPCOBBIX PabOT

Pacuér oOtekanus moe3za B COOTBECTBUU C 33aJlaHNEM (BBICOKOCKOPOCTHOTO,
MACCaXUPCKOro, TIpy3oBoro). OrmpeneneHne BIUSHASA BETPOBOW HAarpys3KH,
AJIEMEHTOB IIaHa ¥ IPOMUIIS Ty TH HAa a3POIMHAMHYECKHUE TTapaMeTPhI MOe3/1a.

Coneprxanue KypcoBOil paboOThI.

Br160p rosoBHOM 4acTy JIOKOMOTHBA MO KPUTEPUIO MUHUMU3AIHH JI000BOTO
CONPOTHUBIICHUS.

OnpeneneHue BIMAHHUS TOJBArOHHOTO OOOPYJOBaHUS HA BEJIUYUHY
COMPOTHUBJICHUS ABUKEHUIO (JIOOOBOTO U BSI3KOTO TPEHUS).

OnpeneneHne BIUSHUS MEXBAaroHHbBIX IMPOMEXYTKOB Ha BEJINYUHY
COIPOTHUBJICHUS JBUKECHMUIO.

Omnpenenenre BIUSHUASA Ha CONPOTUBIIEHUE JBUKEHUIO BETPOBOTO OTOKA

1. MoTopBaroHHblii NOABUAKHOM cocTaB. - KoinuecTBo BaroHOB B 1oe3e 8.
-. Ckopoctb moe3zaa, m/c - 30. CKopoCTh BETPOBOTO MOTOKA -25 M/C. YTOI MEKIY
BEKTOpaMU BO3JIYIIHOIO MOTOKA U BETPOBOM Harpy3koii - 105.

2. I'py30Boii 11oe31 ¢ JOKOMOTUBHOM Tsiroi. KoanuecTBo ocelt 10KOMOTHUBA -
8. KonnuectBo BaroHoB B noe3ie 5. Tum BaroHos - noiayBarod. CKOpocCTh 1oe3/a,



m/c - 40. CkopocTe BeTpoBOro motoka -15 m/c. Yrom MexIy BeKTOpamu
BO3/IIIIHOTO [TOTOKA U BETPOBOM HArpy3Koil - 75

3. [Taccaxxupckuii ¢ JIOKOMOTUBHOM TsAroi. KoanuecTBo oceil TOKOMOTHBA -
6. KonnuectBo BaroHoB B noeszae 4. -. Ckopocts noes3aa, 80 m/c - 80. CkopocTb
BETPOBOro MOTOKa -15 m/c. Yrom Mexay BEKTOpaMU BO3AYLIHOTO IOTOKa H
BETPOBOI HAarpy3Kou - 165

4. MoTopBaroHHbli1 TOABUAKHOM cocTaB. - KonuecTBO BaroHOB B Moe3/e 8.
-. CxopocTts noeszna, m/c - 45. CkopocTh BeTpoBoro notoka 30 m/c. Yron Mexmay
BEKTOpaMU BO3JIyIIHOI'O MOTOKA U BETPOBOM Harpy3koi - 15.

5. I'py30Boi1 moe3 11 ¢ JIOKOMOTUBHOM TAror. KonnvectBo oceit TOKOMOTHBA -
8. KonuecTBo BaroHoB B noe3je 8. Tunm BaroHoB - nuctepHa. CKOpocTh moe3aa,
M/c - 50. CkopocTb BeTpoBOoro moroka -20 wm/c. Yrom MexIy BEKTOpaMH
BO3JIYILIHOTO IMOTOKA W BETPOBOU HArpy3koi - 45

6. [Taccaxupckuii ¢ JIOKOMOTUBHOM TsAroM. KonmuecTBo oceil TOKOMOTHBA -
4. KonnuecTtBo BaroHoB B moe3ne 6. -. Ckopocth moezna, 70 m/c . CkopocTh
BeTpoBOro moToka -10 m/c. Yroa Mexay BEKTOpaMH BO3AYIIHOTO IOTOKAa M
BETPOBOM Harpy3koi - 15

7. MOTOpBAaroHHbIN MOJBUKHOM COCTaB. - KOIMYecTBO BaroHoB B noes3e 8.
-. CxopocTth noesaa, m/c - 50. CKopocTh BETPOBOTO TOTOKA 25 M/C. YTOI MEXITy
BEKTOpPaMU BO3JIYIIHOTO MOTOKA U BETPOBOW Harpy3koii - 180.

8. I'py30B0ii moe3/1 ¢ TIOKOMOTUBHOM TAroM. KosimuecTBo oceil JIOKOMOTHBA -
8. KonuuectBo BaronoB B noesje 4. Tum BaroHoB - nucrepHa. CKopocTh 1moe3na,
M/c - 20. Ckopocth BeTpoBoro motoka -105 m/c. Yrom Mexay BeKTOpamu
BO3/IYIIIHOTO MMOTOKA ¥ BETPOBOU Harpy3koii - 90

9. [Taccaxupckuid ¢ JJIOKOMOTUBHOM TAroi. KoamuecTBo oceil TOKOMOTHUBA -
6. KonuyecTtBo BaroHoB B moesne 5. -. Ckopocth moesna, 30 m/c . CkopocThb
BETpOBOro moToka -10 m/c. Yroa Mexay BEKTOpaMH BO3JYIIHOIO IOTOKA H
BETPOBOM Harpy3koi - 15



10. MoTopBaroHHbIN ITOABUKHON COCTaB. - KOIM4ECTBO BArOHOB B MOE3/€E S.
-. Cxopocts noeszaa, m/c - 5070. Cxkopocth BeTpoBoro noroka 30 m/c. YToi Mexay
BEKTOpPaMU BO3JIYIIHOI'O MOTOKA U BETPOBOW Harpy3koii - 0.

5. IlepeueHp wu3MaHMM, KOTOPBIE PEKOMEHAYETCS HCIIOIb30BaTh IIPU

OCBOCHHMH JTUCLUUILIUHBI (MOIYJIs).
Ne
n/m
1 | Usnues, A. JI. ®usuka / A. JI. BnueB. — 4-e us., URL:

crep. — Cankt-Tlerep6ypr : Jlans, 2024. — 676 c. — | https://e.lanbook.com/book/362933

ISBN 978-5-507-48769-1. — Texcr : anektporuprii // | (1aTa obpamenns: 30.04.2025). —
Pexxum pocrtymna: njis aBTopus.
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3 Hasapos, /I. B. DkcnepuMeHTanbHast aspoauHamuka : | URL:
yue6uoe nocobue / /1. B. Hasapos, A. H. Hukurtun, | https://e.lanbook.com/book/188894
E. B. TapacoBa. — Camapa : Camapckuit (nara obpamienns: 30.04.2025). —

yHusepcurtert, 2020. — 176 ¢. — ISBN 978-5-7883- | PeXuM 1ocTyma: 1 aBTopHs.

o MOJIB30BaTENIEH
1497-6. — Tekcrt : anekTpoHHBIH // JIaHb :

AJIEKTPOHHO-OMOIMOTEUHAs CCTEMa

6. [IlepeueHp CcOBpeMEHHBIX TIpOEeCCHOHATIBLHBIX 0a3 JaHHBIX U
WH(POPMAIIMOHHBIX CIHPABOYHBIX CHUCTEM, KOTOpPHIE MOTYT HCIOJIB30BAaTHCS MPHU
OCBOEHUHU JTUCIUIUINHBI (MO JIS).

Hayunas snexrponnas 6umbnuorexa eLIBRARY.RU (www.elibrary.ru)

Hayuno-texunueckas oubdnuorexka PYT (MUUNT) (http://library.miit.ru)

ITouckosas cucrema SCOPUS

7. llepeueHb  JNHIICH3UOHHOTO ©  CBOOOJHO  PaCHpPOCTPAHSIEMOTO
IPOrpaMMHOTO OOECIeYeHHs, B TOM YHCIIE OTEUYECTBEHHOTO MPOU3BOICTBA,
HEO0OXOMMOTO JIJIs1 OCBOCHUSI TUCIUTLTAHBI (MOTYJIS).

SolidWorks Flow Simulation

8. Omnucanme MaTepUaIbHO-TEXHUUYECKOW 0a3pl, HEOOXOAUMON IS
OCYIIECTBJICHUST 00pa30BaTEILHOTO IIPOIiecca MO JUCIUILINHE (MOJIYIIIO).



Y4eOHbIe ayauTOpud ISl TPOBEACHUS YUYCOHBIX 3aHSATHUN, OCHAIEHHBIC
KOMITBIOTEPHOM TEXHMKOM M HabopaMu AEMOHCTPALMOHHOTO O0OpYyJAOBaHMS,
crenuanibHoe 00pa3oBaTeIbHOE NPOCTPAaHCTBO "VIHTEPaKTUBHBIA KOMILIEKC
omnepexaronien noaAroToBky "MHXUHUPUHT MOABUXKHOTO cocTaBa ajisi BCM"".

9. ®opMa MPOMEKYTOUHOM aTTECTAINU:

3adet B 9 cemecTtpe.
KypcoBas pabota B 9 cemectpe.

10. OueHouHbIlE MaTEpHUAIIBI.

OueHouHblE MaTepuabl, IPUMEHSEMbIE MTPU MPOBEACHUH MPOMEKYTOUHOM
aTTecTallly, pa3padaThIBAIOTCS B COOTBETCTBUM C JIOKAJIbHBIM HOPMATHBHBIM
akrom PYT (MUUT).
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