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1. O6mue cBeaeHus 0 TUCHUIIHHE (MOyJIe).

Lenamu OCBOCHMUS y4eOHOM JUCIIUTUINHEI "B3aumoiencTBre
BBICOKOCKOPOCTHOTO TIOJIBMPKHOTO COCTaBa ¢ MHMPACTPYKTYPOM" SBIISIOTCS:

- copMHUPOBATH Y 00YYAIOIIMXCS MPEICTABIICHNE O BBIOOPE pallMOHATBHBIX
GopM TOIOBHOM U XBOCTOBOM uYacTel moe3dga MO KPUTEPUIO CHIDKECHUS
CONIPOTHUBJIEHUS IBH>KCHUIO;

- chopmupoBath y 0OydYarOUIMXCs TpEACTaBiIECHHE O BBIOOP Gdopm
MOBEPXHOCTEN KENEZHOAOPOKIHBIX SIKUIAKEN;

- W3y4YUThb BIIMSHUE OOTEKaHMUS BO3JyXOM Ha pabOTy MOJBOTOHHOTO
000py10BaHUSI.

3anaueit OCBOCHMUS y4eOHOM JACIUTUTAHBI "B3aumoeiicTBue
BBICOKOCKOPOCTHOT'O MOJIBUKHOTO COCTaBa ¢ UHPPACTPYKTYypOu'" sSBIISICTCS:

- OCBOCHHME MPUHIUIIOB KOHCTPYHPOBAHUS MOABUKHOIO COCTABA KEJIE3HBIX
JIOPOT C YYETOM a’3pOJMHAMUYECKHUX SIBIICHUU.

2. Ilnanupyemblie pe3ynbTaTbl 00YUeHHS O JUCUUILIMHE (MOIYJIIO).

[lepeuenb (GopmMUpyEeMBIX pe3yJbTAaTOB OCBOCHHUS 00pa3oBaTElbHOU
porpamMmsbl (KOMIIETEHIIUI) B pe3ysbTaTe 00y4eHUs 10 AUCHUILUIMHE (MOIYIIO):

IIK-9 - MimeeT HaBBIK BBIMOIHATE 00OCHOBAHHE MapaMeTPOB KOHCTPYKITUH
KOHCTPYKIIUM M CHUCTEM NOJBMKHOTO COCTaBa BBICOKOCKOPOCTHOTO HA3E€MHOTO
TPaHCIOpPTA.

OO0yueHnue 1Mo JUCIUIUTHHE (MOTYJIII0) MPEIOIaraeT, 4To M0 ero pe3yabTaTaM
oOyyarommuiicst Oyier:

3HaTh:
OCHOBHBIE TpeOOBaHUS K KOHCTPYKIIMH BBICOKOCKOPOCTHOTO TOJBHKHOTO
COCTaBa C TOYKU 3PEHUS adPOAMHAMUKHY;

YMmeTh:
pazpabaTbIBaTh MEPOIIPUSITUS MO YIYUIICHUIO B3aUMOJIEHCTBUS MOIBUKHOTO
COCTaBa M €ro AJIEMEHTOB C OKPYKaIOIEeH CpeOBH B MPOIIECCE TBUKEHUS

Baaners:
OCHOBHBIMM METOJIaMH OIIGHKH B3aUMOJICUCTBUS BBICOKOCKOPOCTHOTO
MMOJIBUKHOTO COCTaBa U OKPYkKAKOIIEN CPEIbI

3. O0beM AUCIUTUTMHBI (MOJTYJIS).

3.1. O6mias Tpy10€MKOCTh AUCIUTIINHBI (MOTYJIs).



OO6mast TPyJIOEMKOCTh AUCHUIUIMHBL (Monayisi) coctaBisier 3 3.e. (108
aKaJIeMUYeCKUX yaca(oB).

3.2. O6bem pguctuIUIMHBL (MOAydsl) B (opMe KOHTAKTHOW paboThl
oOyJarommxcss ¢ MEJarorTHYeCKUMH  padOTHHKaMU W (WIM)  JIUIaMH,
MIPUBJICKAEMBIMHU K peau3aiii 00pa30BaTeIbHON MPOTpaMMbl Ha HHBIX YCIOBUSX,
IIPU MPOBEJICHUN YUEOHBIX 3aHITHI:

KomnaecTBo gacoB

Tun y4eOHBIX 3aHSTHIA
Bcero | Cemectp Ne9

KonrakTHas paboTa Ipu nNpoBeIeHNN YUeOHBIX 3aHATHI (BCEro): 48 48
B toM uncae:

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

3.3. O06beM auCHMIUIMHBL (MOAYJsl) B (OopMe CaMOCTOATENIbHOU pPabOThI
oOyuaromuxcsi, a Takke B (¢opMe KOHTAKTHOM pabOThl OOyYaromuxcs C
MearOoruIeCKUMU PabOTHUKAMHU | (WIJTH) JTUIIaMH, TIPUBJICKAEMBIMH K peaTu3aIliu
oOpa3oBaTeNpHON TporpaMMbl HA HWHBIX YCIOBUSIX, MpPH MPOBEICHUU
IPOMEKYTOUYHOM aTTecTaluu coctapisieT 60 akajieMruueckux yaca (oB).

3.4. ITpu oOy4eHnH 0 UHAUBUAYATLHOMY Y4EOHOMY IIJIaHY, B TOM YHCIIC IPU
YCKOPEHHOM O0y4€HHH, 00bEeM JUCIUILUIMHBI (MOIYJIs1) MOXKET OBITh peaiu30BaH
MOJIHOCTBIO B (POPME CaMOCTOSITENBHOW padOThl 00yYaIoOIUXCs, a TAKKe B (hopme
KOHTAKTHOM PabOThl 00YUYaIOIIUXCSl C MEJarorMueCKuMU paOOTHUKAMU U (WJIN)
JUIAMU, TIPUBIIEKAEMBIMH K peaIM3allii 00pa30BaTEILHOM MPOrpaMMbl Ha MHBIX
YCIIOBUSX, TIPH MPOBEACHUH MPOMEKYTOYHOM aTTeCTaIIUU.

4. ConepskaHue JUCIUTUIMHBI (MOIYJIS).

4.1. 3aHITHA JTEKIUOHHOTO THUIIA.

/ TemaTuka NTEKIIMOHHBIX 3aHATUM / KPAaTKOE COJIEPIKAHHE
/T

1 |AHanM3 UCTOPHUYECKOTO Pa3BUTHS MPUEMOB U CIIOCOOOB yu&Ta BO3/ICHCTBUS BO3AYILIHON
CpeJlbl Ha KeJIE3HOJOPOKHBIN MTOIBUKHOM COCTaB

A3pO)II/IHaMI/IKa KEJIEZHOJOPOKHOTO TOE3/1a, OCHOBHBIC HAIIPABJICHUA UCCIICIOBAHUSA. Ocobennoctu
KEIJIE3HOAOPOKHOTO MOE3/1a KaK o0beKTa HUCCICA0BaHUA. MeTO}lI/IKa OKCIICPUMEHTAJIbHOT'O NUCCIICAOBAHUA
a’3poaArHaMUKMU 1oe3aa, paCLIéTHLIC METOAbI UCCIICAOBAHMA.

2 |Hekotopsie cBeeHUS M3 a3pOIMHAMUKH

OCHOBHI)IC MOHATHA U J0NYIICHUA THAPOAUNHAMUKH. HpI/IHL[I/IH 06paHI€HI/IH JABUXKCHUA. (DI/IBI/I‘ICCKEIH
npupoJa KUJAKOCTH U rasa. HapaMeTpH 1 pasMEPHOCTHU BCJIMYUH, XaPAKTECPU3YIOIIUX COCTOSIHUEC
XHUIOKOCTHU U rasa. BHyTpeHHee TpeHI/Ie " BA3KOCTD X XKUIKOCTHU U rasa.




/o

TemaTnka JTEKIMOHHBIX 3aHATUN / KPaTKOE COepKaHHe

MerTomp! rccie[oBaHUs IBIKEHUS KUAKOCTH U raza. Meron Jlarpamxa. Meron Ditnepa. CTannoHapHoe U
HecTalmoHapHoe ABrkeHue. Jlunus, nuddepeHiuansHoe ypaBHeHHE TUHIK TOKa. TpyOKa Toka.
VYpaBHeHHEe HEPA3PHIBHOCTU. Pa3noskeHne CKOPOCTH KUAKOTO dJIeMeHTa. Y paBHeHue bepHyu.
IToTeHumansHOE U BUXpEBOE TeueHue. Buxpp, BUXpeBOil LIHYD.

Pexumebl Teuenus xuakocti. KoadduiueHTs moqo0ust npu UCClieIOBAaHUH TCUCHHS BI3KOU KUIKOCTH
(Yucna Petinonsaca, Ctpyxaps, @pyna).

OO0o1éHHast XxapakTepUCTUKa IMOJIBUXKHOTO COCTaBa C Y4ETOM B3aUMOICHCTBHS HA HETO
BO3AYILLIHOW CpEIbl

BrewHsAa aspoarHaMyKa MOABMKHOTO cOCcTaBa. BHyTpeHH:s a3poAnHaMUKa. A3poANHAMHUKA
TIOJIBAaTOHHOTO MIPOCTPAHCTBA. ASPOIMHAMHUKA ITACCAKUPCKHIX U TPY30BbIX TIOMEIIECHHH MOIBIKHOTO
cocTaBa

Teopetnueckoe 060cHOBaHUE U pazpaboTKa oOIIei METO10JIOTUH yuéTa

A9POJMHAMHUYCCKHX IIPOLUECCOB ITPHU CO3JAHUU KEJIC3HOJOPOKHOI'O IIOJABHXXHOI'O COCTaBa
Co3naHue cucTeMbl MHOIOYPOBHEBBIX 00OMIEHHBIX HH()OPMALMOHHBIX MO/IENICH B3aUMOXKEHCTBUS
MOJBW)KHOTO COCTaBa M BO3AYIIHOW cperbl. KoMIIekC KpUTEpHUaNbHBIX OTHOIIECHU JUI IPAaKTUYECKOM
OLIEHKHU BO3JEHCTBHS BO3AYIIHON Cpebl Ha MOJBUKHON COCTaB

Br10op panmoHanbHOM (GOPMBI IOABHKHOTO COCTaB

Kpurepun Ber6opa Gpopmsl, onTuMu3anus GOpMbI TOJIOBHOH 9acTh

B3aHMOHeﬁCTBHC IMOABUIKHOTO COCTaBa U HCKYCCTBCHHBIX COOpy>KeHI/II71

BiusiHre popMBI TOABMKHOTO COCTaBa Ha YCJIOBHS IBHXKESHUS U 00YCTPOMCTBA )KEIE3HBIX JJOPOT
Oco0eHHOCTH B3anMOACHCTBUS MTOJIBIYKHOTO COCTaBa, MMyTH U UCKYCCTBEHHBIX COOPYKEHHI
B3anmopeiicTBre MOABUKHOTO COCTaBa MPU CKPELIMBAHUU N10E3/10B

B3aumoeiicTBue NOABUKHOIO COCTaBa U UCKYCCTBEHHBIX COOPYKECHUM

4.2. 3aHATHS CEMUHAPCKOTO THUIIA.

JlaGopatopHbie pabOThI

o/

HanmenoBanue nmabopatopHbix paboT / KpaTKoe cojiepKaHue

3nakomcTBO ¢ makeroM SolidWorks Flow Simulation

3akoMOMCTBO ¢ TiporpaMMHo#i cpenoit FlowSimulation. HacTpoiika makeTa Uit UCCIeTOBaHUS 3a0aul
BHEITHET0 00TeKaHUs Tella, BHIOJHEHUE POOHBIX PAacu€TOB, OTOOPAKEHUE M UHTEPIPETAITHS
pe3yJIbTaToB

I/ICCJ'IGI[OBaHI/ISI BJIMAHUA (bOpMBI TCJIa Ha BSJIMUNHY a3pOJANHAMHUYCCKOI'0 COIIPOTUBIICHUSA
Co3naHue TBEpJOTEIbHBIX MOJIENIEH TeJ pa3IMyHOil reoMeTpuueckoil Gopmbl. Pelenne BHelIHeW 3a1auu
uccnenoBanus TeueHus. OnpeneneHue cui, JEHCTBYIOMUX Ha TEJIO MPH PA3IUYHBIX CKOPOCTSIX MOTOKA.
Cunre3 GopMBbI TeIa, 00eCcTIeYnBaIOIIC MUHUMAIIbHOE a3pOANHAMUYECKOE CONIPOTHUBIICHUE. AHAIIN3
BIIMsTHUSAE (OPMBI TeNla Ha BETMUMHYadPOIMHAMUYECKOTO COMPOTHUBITHHSA

OHGHKa BJIMAHUSA YAJIIUHCHUA TCJIa NPUAMOYT'OJIbHOTO CCUCHUA Ha COCTABJIAIOIINC

71000BOTO COIIPOTUBJICHUA U COIIPOTUBJICHUA TPCHUA
OmnpeneneHne COCTaBISIONUX a9POJUHAMUIECKOTO COIPOTUBIICHNUS, IEHCTBYIOIIMX HA TENa C PA3IMIHBIM
COOTHOIICHUEM yIAJIUHCHUS U MUJCIIA.

I/ICCJ'ICI[OBE[HI/IC O6TCKaHI/I${ TCJ1a, paCIlOJIOKEHHOI'O B6J'II/ISI/I OKpaHa

HccrnenoBanue TedeHUs] BOKPYT TEJ, PACTIONIOKEHHBIX BOIM3H dKpaHa. OnpeeNieHre COCTaBIIIOIIIX
A’POIMHAMUAYECKOTO COTIPOTUBIICHUS, ICHCTBYIOIINX HA TeJa C Pa3IMYHBIM COOTHOIICHUEM YJIUHCHUS U
muienst. CpaBHEHHUE MTOTyYSHHBIX PE3YJIbTATOB C Pe3yIbTaTaMH, OTYICHHBIMU JUISL CITydasi CBOOOTHOTO
00TeKaHus Tea




HanmenoBanue 1a60paTopHBIX paboT / KpaTKoe coepikaHue

5 I/ICCHGI[OBaHI/Ie BHYTPCHHCTO TCUCHHA XKUJAKOCTH WJIM ra3a

[TocranoBKka 3aa4u I UCCIIEOBAHUS BHYTPEHHET0 TeueHus. KoHpurypamnys nporpaMMHOTo MakeTa st
UCCIIeIOBaHNs BHYTPEHHETO TedeHus. MccnenoBanue TeueHus B TpyOKe EPEMEHHOTO CEUeHHMSI.
Omnpenenenne SNIOp paclpeAIesieHns] CKOPOCTe BHYTPH TPYOKH B pa3IM4HBIX ceueHUsX. [IpoBepka
BBINOJIHEHNS YCIOBUS HEPA3PBIBHOCTH U 3aKOHA COXPAHEHUS MaCcCHI.

6 |HccrenoBaHue HeCTAIMOHAPHOTO OOTEKAHMS TEIa
HccrnenoBanne TedeHUs B IBYMEPHOH 1 TpEXMEpHOH IocTaHOBKE. VccinenoBanue oOTeKaHus MIJTHHPA
IIOTOKOM pa3In4Hoi ckopocTH. MccnenoBanue BUxpeBoi 4opoxxku Kapmana.

7 |MccnenoBaHue HECTAIIMOHAPHOTO TEUYEHUS B 3aMKHYTOM 00bEME
I/ICCJ'IGL[OBaHI/Ie pacnpeaciacHus mojsd CKOpOCTeﬁ 1 TEMIICPATYpP NMOTOKA BHYTPU 3aMKHYTOTO 00BéMa npu

HaJIMYHUH OJHOT'OH UJIN HCCKOJIBKHMX MCTOKOB U CTOKOB.

4.3. CamocrosiTenbHas paboTa 00y4JarOIHuXCs.

Ne Buna camocrosiTensHOM paboThI
n/m

1 |Pabota c IeKITMOHHBIM MaTEePUATIOM

2 |Pabora c nmureparypoit

3 | BeimonHeHne KypcoBoil paboTHI.

4 | IloarotoBka K MpOMEXYTOYHOW aTTECTALIUU.

5 | [loaroroBka K TeKyIemy KOHTPOJIIO.

4.4. ITpumepHbIN IEpEUEHb TEM KYPCOBBIX pabOT

Pacuér oOTekanus moe3za B COOTBECTBUU C 3aJJaHUEM (BBICOKOCKOPOCTHOTO,
MacCaXUPCKOTO, Tpy30Boro). OrnpenencHue BIUSHUS BETPOBOM HArpyskw,
AJIEMEHTOB IJIaHa ¥ MPOo(WIIsl MyTH Ha a3pOJMHAMUYECKUE IMapaMeTphl Moe3/1a.

BapuanTsl 3a1aHuUNA.

1. MoTopBaroHHblii NOJBUXHOM cocTaB. KonnyecTBo oceil JokomMoTHBA 4.
KomudectBo BaroHoB B moe3ze - 5. Tum BaronoB -. CkopocTs moes3aa, m/c - 30.
CKOpOCTh BETPOBOTO MOTOKA, M/C - 25. Yroa Mexay BEKTOpamMu BO3AYLIHOTO
MOTOKA W BETpOBOM Harpy3koi - 120. Beicota Hackinu - 3. ['TyOMHA BEIEMKH -9.

2. Ilaccaxupckuii moe3q c JIOKOMOTUBHON Tsroil. KomnnuectBo oceit
nokomoTuBa 8. KommuecTtBo BaroHoB B moes3ne - 4. Tunm BaroHoB -. CKOpOCTH
noeszaa, m/c - 80. CkopocTh BETPOBOIo MOTOKa, M/c - 30. Y103 MeXAy BEKTOpaMH



BO3/IYIITHOTO MOTOKA U BETPOBOM Harpy3koil - 60. Beicota Hacemu - 2. ['myOuna
BbIEMKH -1.

3. I'py30Boi1 moe3s1 ¢ TOKOMOTUBHOW Tsrou. KonmyecTBo oceil JIOKOMOTHBA
6. KommuecTBo Baronos B moe3ie - 6. Tum BaroHoB - moiryBaron. CKOpocTh moe3a,
M/c - 60. CkopoCcThb BETpPOBOro MNOTOKa, M/C - 15. Yrom MexIy BEKTOpamu
BO3JIYIITHOTO TIOTOKAa U BETPOBOM Harpyskoi - 105. Beicota Haceimu - 2. ['myOunHa
BBIEMKH -5.

4. MoTopBaroHHbIi MOABMAKHON cocTaB. KoianuecTBo ocel JIOKOMOTHBA 6.
KonuyectBo BaronoB B noesze - 6. Tumn Baronos -. CkopocTs noe3aa, m/c - 90.
Ckopocth BeTpoBOro moroka, M/c - 10. Yrom Mmexay BEKTOpaMU BO3IYLIHOTO
MOTOKa U BETPOBOM Harpy3kou - 15. Beicota Hackinu - 10. ['myOuHa BeieMKH -2.

5. Tlaccaxxupckuii 10€37 C JOKOMOTHBHOW Tsrou. KomnuectBo ocen
nokoMoTtuBa 6. KonmdecTtBo BaroHoB B moeszne - 5. Tun BaroHoB -. CKOpOCTh
noesza, m/c - 50. CKkopocTb BETPOBOIO IMOTOKA, M/C - 25. YTOJ MeXAy BEKTOpAMH
BO3/IYIIIHOTO MOTOKA M BETPOBOU HArpyskoil - 45. Bricota Haceinu - 8. ['myOuna
BBIEMKH -2.

6. ['py30Boii moe311 ¢ JIOKOMOTUBHOM Tsroit. KonnuecTBo oceit JIOKOMOTHBA
4. KonuuecTBO BaroHoOB B noe3ze - 5. Tum BaroHos - nucrepHa. CKOpocTh oe3/1a,
Mm/c - 25. CKOpOCTh BETPOBOTO TOTOKa, M/C - 15. Yrom Mexay BEKTOpamu
BO3/IYIIIHOTO TIOTOKA M BETPOBOM Harpy3koii - 105. Bricota Hackimu - 9. ['my6una
BBIEMKH -4.

7. MoTOpBaroHHbI MOJBUXHOM cocTaB. KoauyecTBo oceil TOKOMOTHBA 8.
KonuyectBo BaroHoB B moesze - 6. Tum Baronos -. CkopocTs noes3aa, m/c - 60.
CKopocTh BETpPOBOro MOTOKa, M/c - 135. Yron Mexmay BEKTOpamMH BO3MYITHOTO
MOTOKA U BETPOBOM Harpy3koit - 120. Beicora Hackinu - 5. ['myOuHa BeieMKH -1.

8. ITlaccaxkupckuid moe3n ¢ JOKOMOTHMBHOW TsaAroi. KommyecTBo oceit
nokomoTuBa 4. KoimuecTtBo BaroHoB B moes3zie - 5. Tum BaroHoB -. CKOpPOCTH
noeszaa, m/c - 70. CkopocTb BETPOBOI0 MOTOKA, M/C - 20. YTOJ MeXAy BEKTOpAMHU
BO3/IYIIHOTO MOTOKA M BETpPOBOM Harpyskoil - 90. Bricota Haceinu - 6. ['mybuna
BBIEMKH -1.



9. I'py30Boii moe3/ ¢ TOKOMOTUBHOM TAroi. KonnuecTBo ocell IOKOMOTHBA
8. KonuuecTtBo BaroHoB B moe3ne - 6. Tum BaroHoB - KpbITbld BaroH. CKOPOCTH
noeszaa, m/c - 35. CKopocTb BETPOBOIO MOTOKA, M/C - 20. YTOJ MeXAy BEKTOpAMHU
BO3JIYIITHOTO TIOTOKA U BETPOBOM Harpyskoi - 180. Bricota Hacemu - 7. 'myOuna
BBIEMKH -4,

10. I'py30Boii moe3/ ¢ JOKOMOTUBHOM TATroi. KoJinuecTBO oceil JIOKOMOTHBA
8. KosmmuectBo BaroHoB B noe3ze - 6. Tun BaroHos - nuctepHa. CKOpocTh moe3aa,
M/c - 40. CkopocTh BETpOBOro mnotroka, m/c - 20. Yrom MexIy BEKTOpaMH
BO3YIITHOTO TIOTOKA U BETPOBOM Harpy3koit - 165. Beicota Haceinu - 7. ['myOuna
BBIEMKHU -4.

5. HepequB HBIIaHHﬁ, KOTOPBIC PCKOMCHIAYCTCA HCIIOJIB30BATh IIPHU

OCBOCHUU JUCHUILIUHBI (MOYJIA).
Ne
n/m
1 Wsnues, A. JI. ®usuka / A. JI. Bnues. — 4-e usn., https://e.lanbook.com/book/362933
crep. — Cankt-TlerepOypr : Jlans, 2024. — 676 c. — | (nara obpamenns: 30.04.2025). —

ISBN 978-5-507-48769-1. — TeKcT : deKTpoHHbii1 // | PEKUM 10CTyna: Ui aBTOPHS.
MOJIb30BaTeNIen

bubnuorpaduueckoe onucanue MecTo gocrymna

JlaHb : 2IEKTPOHHO-OMOIMOTEYHAS CHCTEMa

2 Jomanckuii, M. B. Mexanuka »xuakoct v ra3a / U. URL:
B. Jlomanckwuii, B. A. Hexpacos. — 2-e m31., ctep. — | https://e.lanbook.com/book/277058
Canxr-IlerepOypr : Jlans, 2023. — 140 c. — ISBN (nara obpamenns: 30.04.2025). —

978-5-507-45645-1. — TeKCT : 21eKTpOHHBIi // Jlapp | T EKUM A0CTYIIA: JUL aBTODHS.

MOJIb30BaTENEH
: DJIEKTPOHHO-OMOIMOTEYHAsI CUCTEMA

3 Haszapog, /I. B. DxcniepumenTtanpHas adpoaunamuka : | URL:

yue6Hoe nocobue / JI. B. Hazapos, A. H. Hukutus, https://e.lanbook.com/book/188894
E. B. TapacoBa. — Camapa : Camapckuit (nara odpamenns: 30.04.2025). —
yausepeutert, 2020. — 176 ¢. — ISBN 978-5-7883- | Pexmm JIOCTYIIA: JUIA aBTOPHS3.
1497-6. — Tekcr : anekTpoHHBIHN // JIaHb : MOTL3OBATEICH.

3J1€KTpOHHO-6I/I6J'II/IOTC‘-IHaH cucreMma

6. IlepeueHb COBpEMEHHBIX TMPOPECCHOHANBHBIX 0a3 JaHHBIX U
UH(GOPMAIIMOHHBIX CIIPABOYHBIX CHUCTEM, KOTOpPbIE MOTYT HCIOJB30BaThCS IPH
OCBOCHMH TUCUHUILITUHBI (MOIYJIS).

Hayunas snexktponnas o6undnuorexka eLIBRARY.RU (www.elibrary.ru)

Hayuno-texuuueckas oudnuoreka PYT (MUUNT) (http://library.miit.ru)



[TouckoBas cucrema M3aTENbCTBA Springer Nature

(https://link.springer.com/)

7. IlepedyeHb  JHUIIEH3MOHHOTO M  CBOOOJHO  PacHpOCTPaHIEMOTO
MpOrpaMMHOr0 OO€CTedYeHus, B TOM YHCJIE OTEUECTBEHHOI'O MPOU3BOJICTBA,
HEO0OXOIMMOTO0 JIJIs OCBOCHHMS JUCITUTIIIUHBI (MOIYJIs).

SolidWorks Flow Simulation

8. Omnucanue MaTepUasIbHO-TEXHUYECKOW 0a3bl, HEOOXOAMMOW st
OCYIIECTBJICHHUSI 00pa30BaTEIHLHOTO MpOolecca MO AUCHUILTHHE (MOIYIIIO).

J71st mpoBeieHus J1abOpaTOPHBIX 3aHITHI HE0OX0IUM KOMITBIOTEPHBIH KJlacc,
B pauyéTe MUHUMYM OJIMH KOMIIBIOTEP Ha JIBYX 00yUYaroIIMUXCs B TPYIIIIE.

9. ®opma MPOMEKYTOUHOM ATTECTALINU:

3auer B 9 cemectpe.
Kypcosas padota B 9 cemectpe.

10. OueHouHbIE MaTEpHUAIIBI.

OreHOYHBIE MaTepUaNbl, TPUMEHSIEMBIE TIPU MTPOBEACHUH TTPOMEKYTOTHOM
aTTECTaIlMH, pPa3padaThIBAIOTCA B COOTBETCTBHH C JIOKAJIHHBIM HOPMATHBHBIM
aktom PYT (MUUT).
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