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Pabouast mporpamma coctaBieHa ¢ yaétoM TpeboBaHui DeaepabHOrO roCy1apCTBEHHOTO
oOpazoBarensHOro cTanmapta (mpuka3 Ne 732 ot 09.08.2021) mo cnemmansHoctn 15.05.01
[IpoekTHpOBaHKE TEXHOJIOTHYECKUX MAIIMH U KOMIUIEKCOB JIIs crienuanu3anuu «[IpoektupoBanue
TEXHOJOTHYECKUX KOMIUICKCOB XMMHYECKHX W HEe()TEXMMHYECKHX IPOU3BOJICTBY HAa OCHOBAHHUH
y4eOHBIX TUIaHOB Habopa obyvarontuxcs 2022 roa.

Pa3paboTunk nporpaMmsi:
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COI'TACOBAHO

Pabouas nporpamma paccMoTpeHa u ofo0peHa Ha 3aceganuu kadeapsl «lIporeccoB u annapaton
XUMHYECKON TEXHOJIOTHM», TpoTokou oT 17.05.2022 1. Ne 10.
3aBeayrommii kadhenpoit  Cozrnacoeano A.B. KnuHoB

YTBEPXJIAEHO
Havanenuk nenarpa YMIL] Ymeeporcoaro JLLA. Kuraea



1. Ileaan ocBOEeHMSsI AMCIUTIIIMHBI

LenssMu 0CBOCHUS AUCHUIUINHBI «OCHOBBI pacueTa TypOyJIEHTHBIX TOTOKOBY SIBJISIOTCS:
- (hopMupoBaHHE KOMIIETCHIINNA, HEOOXOJUMBIX IJISl HCIIOJIb30BAHMSI PA3IMYHBIX MOJIENICH
TypOYJIEHTHOCTH B MaTEMaTHYECKUX MOJEISIX THAPOIMHAMUYECKHUX IPOLIECCOB;
- U3y4eHue Mojienell TypOyJIeHTHOCTH alireOpandeckoro u JudGepeHuaabHOro TUIIOB;
- IpuoOOpeTeHNE MPAKTHUECKUX HABBIKOB M YMEHUH 000OCHOBAHHOTO BBIOOpA ONpeIeICHHON
MOJIeNU TYPOYJICHTHOCTH B 3aBUCUMOCTH OT CIEUM(UKN pacCMaTPUBAEMOT0 TEUCHUS PU
MOJICJIMPOBAHHUHU - TUAPOra30JMHAMUYECKHX 3a/1a4;
- OBJIQJICHUE HABBIKAMH HUCIOJIb30BAHUS PA3IUYHBIX MOJEeH TypOyJIeHTHOIO IepeHoca,
uHTerpupoBaHHbIX B cpexy ANSYS CFD;
- OBJIaJICHUE HaBbIKAMH OCYILIECTBJIEHUE BbIUNCIUTEILHOTO SKCIIEPUMEHTA, OLIEHKU TOYHOCTH

MOJCIHUPOBAHUSA, IIPOBCACHHA BepI/I(i)I/IKaI_[I/IIO MOACIIN.

2. MecTo AUCHHMILUIMHBI B CTPYKTYpe 00pa3oBaTe/IbHOM MPOrpaMMbl

Juctumumza «OCHOBBI pacueTa TypOYJIEHTHBIX MOTOKOB» OTHOCHUTCS K (PaKyJIbTaTUBHBIM
mucuumuiniaMm OOIl u ¢opmupyer y oOywarommxcst no cnenuanuzanuu  «lIpoextupoBanue
TEXHOJIOTUYECKUX KOMIUIEKCOB XMMHUYECKUX U HEPTEXMMMUYECKHX HPOM3BOJCTBY» HAOOp 3HAHMIA,
YMEHUI, HABBIKOB U KOMIIETCHIUH.

JUis yCHemHoro OCBOEHHUS IUCHUIUIMHBI «OCHOBBI pacyeTa TypOYJEHTHBIX IMOTOKOB»
oOyuaromuiics no cneunanbHocTd 15.05.01 «IIpoekTpoBaHuE TEXHOJOTHYECKUX MAIUH U
KOMIUIEKCOBY JIOJKEH OCBOUTBH MaTepUall MPEAIIECTBYIOIUX IACHUIUINH:

1. Briciias maTeMaTHKa
2. MeToIbI BEIYUCTUTEILHON THAPOTHHAMUKH
3. Cnenranu3npoBaHHbIE TPOTPAMMHO-BBIYHACITHTEIBHBIE KOMIUIEKCHI

JucuuruimHa «OCHOBBI pacyeTa TypOYJIEHTHBIX MOTOKOB» SIBJISIETCS MPEAIIECTBYIOMIEH U
Heo0Xo/1uMa JUIsl YCTIEIIHOTO OCBOEHUS MOCIIEAYIOUIMX UCIUITIINH:

1. KomnbroTepHoe NpoeKTUPOBaHUE 000PYI0BAHUS XUMUYECKUX U HEPTEXUMUYECKUX
MIPOU3BOJICTB
2. MamuHbl 1 annapaTbl XAMUYECKUX TPOU3BOJICTB

3. MOI[CJ'II/IpOBaHI/IC n onTUMHU3alus TEXHOJOI'MYCCKUX KOMIIJICKCOB

3. Komnerennuu odyuaromerocsi, popMupyemMbie B pe3yJabTaTe 0CBOCHHS THCIUTITHHBI

IMK-2 Cnocofen npuHUMAThH Y4acTHe B pa3padoTKe TEXHHYECKUX MPOEKTOB
NPOU3BOJACTBEHHBIX CHCTEM

ITK-2.1. 3HaeT OCHOBBI pacueTa U KOHCTPYMPOBAHUS MAIINH IIPOU3BOICTBEHHBIX CUCTEM
[1K-2.2. YMeeT BBIIOIHATH MPOEKTHO-KOHCTPYKTOPCKUE PpabOTHI B COOTBETCTBUU C TEXHUYECKHM

3aJJaHUEM U MIPOBOJUTH PacUueThl OCHOBHOI'O 000pY10BaHUs



[1K-2.3. Bnaneer HaBbIkaMu OPOPMIICHHUS PACUETOB U MOSICHUTEIBHBIX 3aMCOK; Pa3paboTKu

YEPTEKEN PA3IMUHBIX YACTEN MMPOU3BOIACTBEHHBIX CUCTEM

B pe3yabTare 0CBOCHUS IUCHUILIMNHBI 00Yy4AI0UIUIICS T0JKEH

3HATh:

- OCHOBHBIE METOJIUKH pacyeTa ruApoJMHAMUKU 000pYyIOBAHUS U BIUSHUS [1aPaMETPOB
THJIPOAMHAMUYECKUX CUCTEM Ha KOHCTPYKIIHIO 000pyIOBaHUS

YMmern:

- OIpEeNeNSITh HEOOXOIUMBIM 00bEM PacueTOB ISl aTbHEHIIIEro KOHCTPYHUPOBAHUS
000pynoBaHUs B paMKaX TEXHUYECKOTO 3a1aHUS
- MOI0MpaTh HEOOXOAMMBIE METOAUKH pacyeTa TPeOyeMbIX BEITHUNH

Baagern:

-HaBbIKaMH O(bOpMJ'IeHI/ISI pacydeTOB YCTAHOBOK U TEXHUYCCKUX OTUCTOB 110 TCOPECTHUYCCKUM
3aJaHusAIM

4. CTpyKTYypa U coep:KaHue TUCHUILINHBI
Obmas TpyA0EMKOCTh IUCHUIUIMHBI COCTaBsieT | 3a4eTHBIX eAuHMIL, 36 4acoB.

Buyipl yaeOHO# paboTh (B 9acax) OrneHOYHBIC
cpeacTBa A
Ne Paznen Ceme- MIPOBEACHUS
[TpaxTnueckue Jlabopa- .
n/m JUCLUIIUHBI cTp Jlekus CPC TEeKyIIeH U
3aHATHS TOPHbBIE .
POMEKYTOYHON
aTTecTaluu
1 2 3 4 5 6 7 8
Bo3nukHOBEHHE JlaboparopHnas
TypOYJIIEHTHOCTH. pabota
OcHoBHbIE
1. | mogxomsl K 6 4 6
MOJICITUPOBAHHIO
TypOYIIEHTHBIX
TEUEHUH
OcHoBHbIE
MOJIeIH
2. | MoA 6 10 8
TypOyJI€HTBIX
TeUEHUU
I'pannunsle
CIIOBHS J1JIsI
3. |7 9 6 4 4
napameTpoB
TypOYyJEHTHOCTH
Hroro no
6 18 18 3aver
ceMecTpy

5. Conep:xkaHue JIEKIHOHHBIX 3aHATHI 10 TeMaM

[IpoBeneHue TEKIIMOHHBIX 3aHATHI HE MIPETYCMOTPEHO YYEOHBIM IJIaHOM

6. Conep:kaHue MPAKTHYECKHX/CEMUHAPCKUX 3aHATHI
[IpoBeneHne MpakTUYECKUX/CEMHUHAPCKUX 3aHATHI HE MIPETYCMOTPEHO YUEOHBIM TUIAHOM

7. ConepsxkaHue JJaOOPATOPHBIX 3aHATHI




Nunu-
KaTOPBI
Ne Paznen aucuuniauHb Yacel Tema 3ansTUd JOCTIDIE
n/n HUSA
KOMIIeTe-
HIMN
1 2 3 4 6
1. | Bo3nukHOBeHHE TYpOyneHTHOCTH. OCHOBHBIC 2 Kpurepnn nepexonia moToka B [K-2.1
TTOIXO/IBI K MOJICTTHPOBAHUIO TYPOYICHTHBIX TepOYICHTHIA PEKIM [K-2.2
TeUeHUH IK-2.3
2. 2 OCHOBHBIE THITHI TYpPOYICHTHBIX [K-2.1
MoJenen [1K-2.2
IK-2.3
3. | OcHOBHBIE MOAETH TypOYIEHTHIX TCUCHHH 6 AnrebpardecKie MOIeIN [K-2.1
TypOYJIEHTHOCTH IK-2.2
MK-2.3
4, 4 Mopenu rpymnisi k-e [K-2.1
[1K-2.2
MK-2.3
5. | I'pann4HbIe yCIOBUA IS TApaMETPOB 4 Buzbl rpaHnuHBIX yeIoBHid 115t K-€ [K-2.1
TypOyJIEeHTHOCTH Moenei IK-2.2
MK-2.3
BCEI'O 18
8. CamocrosiTesibHasi paboTa
Ne TeMmbl, BEIHOCUMBIE Ha W mkatopet
Yacsl ®opma CPC JOCTHIKEHUS
n/m CaMOCTOSITENbHYIO PadoTy
KOMITETEHIIMU
1 2 3 4 5
1. | [Moaxombl K MOJENIUPOBAHUIO 6 MOATOTOBKA K [IK-2.1
TypOyJICHTHOCTH nabopatopHoii pabore, IK-2.2
npopaboTKa TeM IK-2.3
OTBE/ICHHBIX IS
CaMOCTOSATENIFHON paboTHI
2. | HuskopeitHOIbICOBBIC MOIEIH 4 MMOATOTOBKA K IIK-2.1
TypOYJIEHTHOCTH nabopaTopHoii padore, [K-2.2
mpopadoTKa TeM [K-2.3
OTBE/ICHHBIX IS
CaMOCTOSTEIILHON paboThI
3. | LES u DES moznenu TypOyJIeHTHOCTH. 4 MOJITOTOBKA K IK-2.1
OCHOBHBIE TTOIMOJICITH nmabopaTopHOii padore, [K-2.2
popaboTKa TeM [K-2.3
OTBE/ICHHBIX IS
CaMOCTOSATENIFHON paboTHI
4. | TpeGyemoe ceTouHOE pa3peIeHue A 4 MOJITOTOBKA K IK-2.1
Pa3IMYHBIX TPAHUYHBIX YCIOBHI naboparopHoii padore, IK-2.2
TypOyJIEHTHOTO TOTOKa mpopaboTka IK-2.3
TEOPETHYECKOTO
Marepuaa
BCEI'O 18

9. UcnoJib30BaHHe PEHTHHIOBOM CHCTEMBbI OLICHKHU 3HAHU I
IIpu oneHke pe3ynbTaToOB JNEATENBHOCTH OOYYAIOMIMXCS B paMKax TUCHMIUIMHBI «OCHOBBI
pacueta TYpOYJIEHTHBIX IIOTOKOB» HCIIOJIb3yeTCs pPEWTHHIroBas cucrtemMa. MaKcuMalbHOE U
MHUHHMaJIbHOE KOJIMYECTBO OAJIOB 10 pa3IMYHbIM BUaM yueOHo# paboThl onucano B «Ilomoxenun
0 0aJUIbHO-PEUTUHTOBOI CHCTEME OLEHKU 3HaHWM CTYAEHTOB M oOecliedeHHs] KayecTBa y4eOHOro
npoueccay PI'bOY BO KHUTY.
PeliTunrosas orenka GopMUpyeTCsi HA OCHOBAaHUHU TEKYILEro ¥ MPOMEKYTOYHOTO KOHTPOJISL.
3a KOHTPOJIBHBIE TOYKH CTYAEHT MOXKET IOJIyYUTh MUHMMAJIBHOE M MAKCHUMAJIBHOE KOJUYECTBO
6ayutoB (cM. TabIUILY).

OueHo4HBIE CPEACTBa

KoJj-Bo Mun.oaioB

Makec.0a1710B

6-ii cemecTp




JlabopaTopHast paboTa

100

Hroro

60 100

10. OueHo4YHbIe CPeACTBA VISl TEKYIIEr0 KOHTPOJIS YCIEBAEMOCTH, NMPOMEXKYTOYHOM
aTTecTAUMHU 10 UTOraM OCBOEHHS M CHHUILITUHbBI
OneHoyHbIe cpeICTBA AJ1s TPOBEICHUS TEKYIIETO KOHTPOJISI yCIIEBAEMOCTH, POMEKYTOUHON
aTTeCTaluy u HTOTOBOM aTTeCcTaluu pa3pa6aTHBa10Tc;1 COT'JIaCHO ITOJIOKCHUIO O CDOHIIaX OLICHOYHBIX
CPEICTB, pacCMaTPUBAIOTCA KaK COCTaBHas 4acTh paboueil mporpaMMsbl U 0(hOPMIISIOTCS OTEIbHBIM

JIOKYMEHTOM.

11. I/IHq)OpMaIII/IOHHO-MeTOJII/I‘leCK()e odecrneuyeHue AUCHHUIIINHBI

11.1. OcHoBHas aUTEpaTypa

IIpn usyueHun naucuUIUIMHBI «OCHOBBI pacueTa TYpPOYJIEHTHBIX IOTOKOB» B KadecTBE
OCHOBHBIX HCTOYHHUKOB MH(OPMAILIMU PEKOMEHAYETCS UCIO0Ib30BATh CIASAYIOILYIO JIUTEpaTypy:

OcHOBHbIE HCTOUHHKH I/IH(l)OpMaIII/II/I

KoJsmuecTBo 3K3eMILISAPOB

I'.C. dpsixonos, O.B. Mamunos, A.U.
PasunoB, TeopeTrueckre OCHOBBI ITPOLIECCOB
XUMHYECKON TEXHOJIOTHH [ YUeOHHK] yuel.
nocobue: Kazans : , 2005

236 sx3. YHUIL] ®I'BOY BO «KHUTVY »

A.W. Pasunos, A.B. Kinunos, I'.C. /IpsikoHOB,
[Iporuieccel 1 anmapaThl XUMUYECKOU
TeXHOJIOTUH [ Y4ueOHHUK] yuel. mocodue s

CTYZ. BY30B, 00y4. o Hamp. "Xum.
texnonorusa": Kazaus : U3n-so KHUTY, 2017

276 sx3. YHUL] ®I'BOY BO «KHUTVY »

11.2. lonoinuTeIbHAS JIUTEPAaTypa

B kauecTBe MOMOJHUTENBHBIX HCTOYHHKOB I/IH(I)OpMaI_II/II/I PECKOMEHAYCTCA HCIIOJB30BaATb

CIIEIYIOIIYIO JIUTEPATYpy:

Jlono/IHUTeIbHbIE HCTOYHUKH
HHpopmannu

KosnuecTBo 3K3eMIIsipoB

A. . Bapakcun, TypOyneHTHbIE TeUeHHs raza ¢
TBepabIMH yacTtuniami [[Ipouee] : M. :
OUSMATIINT, 2003

8 3x3. YHUIL ®I'EOY BO «KHUTVY »

A. . Peiinonbnc, TypOyneHTHbIE TeUeHUs B
MHXEHEPHBIX npuioxkenusx [[Ipouee] : M. :
Oueprus, 1979

2 sx3. YHUL] ®I'BOY BO «KHUTVY »

H. C. Bricoukwuii, JI. 1. Beicomkuii,
[TponoapHO-0THOPOIHBIE OCPETHEHHBIE
TypOyJCHTHBIE TOTOKHU [ DIEKTPOHHBII
pecypc] : Cankt-IlerepOypr : Jlans, 2021

https://e.lanbook.com/book/168807
Pexxum nocrtyna: no noanucke KHUTY

11.3. DJ1eKTPOHHBIC HCTOYHUKH HH(POPMALNH
ITpu n3ydenun aucuuiuinHbl «OCHOBBI pacdyeTa TypOYJIEHTHBIX MOTOKOBY» MPEIyCMOTPEHO
HCIIOJIb30BaHUE 3JIEKTPOHHBIX UCTOYHUKOB MH(POPMAIIIH:

03N DNk LW~

. OnextponnsbIii katanor YHUL] KHUTY: Pexxum nocryma: http://ruslan.kstu.ru/

. OBC «Jlanp»:Pexum nocryma: https://e.lanbook.com

. Ob6pazosarenbHas wiathopma «tOpaiit»: Pexxum noctyna: https://urait.ru/

. OBC «Znanium.com»: Pexwum nocryna: http://znanium.com/

. OBC YHuBepcurerckas 6ubnuoreka onnaiin: Pexxum nocryna: http://biblioclub.ru/
. OBC IPRbooks: Pexxum noctyma: http://www.iprbookshop.ru/

. OBC BOOK .ru : Pexxum noctyna: https://www.book.ru/

. Hayunas anextponnas 6ubnuoreka https://elibrary.ru/




YHHUIL
Co2anacoeéano

11.4. IIpodeccuonaibHbIe 6a3bl JaHHBIX U MH(POPMALHOHHBIE CIPABOYHbIE CHCTEMbI

Wiley Online Library: https://onlinelibrary.wiley.com/

Springer Nature: https://link.springer.com/

zbMath : https://zbmath.org/

MOI[CJ'II/IpOBaHI/Ie Typ6y.]'IeHTHOCTI/II 0asbl JAaHHBIX @HSHHGCKOFO N YUCJICHHOT'O SKCIICPUMCHTA
https://cfd.spbstu.ru/agarbaruk/sites/database/

Mexnaynaponnas 6a3a nanasix CFD iCFDdatabase
https://web.archive.org/web/20080201044540/http://cfd.cineca.it/

O6menocrynHas 6a3a gaHHBIX TurBase ¢ aMIUpUYeCKUMHU JaHHBIMH U3 €BPOTICHCKHUX
BBICOKOTIPOU3BOUTENBHBIX CTPYKTYp B TypOynentnoctu (EuHIT) http://turbase.cineca.it/
ITpodeccronanbHbIE CIIPaBOYHbBIE CUCTEMBI Texakcmept - WWw.cntd.ru/
CrpaBouno-nipaBoBasi cucrema «Koncynsrantllnrocy Jloctyn cBoboaHbIi: www.consultant.ru

12. MaTepuajJibHO-TeXHHYECKOE oOecredeHue TUCIUNINHbI

HI/IHCHBI/IPOBaHHoe IIpOorpaMmMHOC obecneuenue u CBO6OI[HO pacipoCcTpaHiaACMOC
IMporpaMmMHOC O6€CHC‘I€HI/IC, B TOM YHUCJIC OTCUCCTBCHHOI'O IIPOMU3BOJACTBA, UCIIOJIB3YyEMOC B
y‘le6HOM npouecce 1nmpu OCBOCHHUHN JUCHHUITIMHBI «OCHOBBEI pac4dcTa Typ6y.]'IeHTHBIX IIOTOKOB»:

Oducusie u aenossie mporpammer: ABBY'Y FineReader 9.0 npod;
Oduchsbie u genossie mporpammer: MS Office 2007 Russian;

Oducusie u genossie mporpammer: MS Office 2007 Professional Russian;
Oduchbie u aenossie nporpamMmsr: MS Office 2010-2016 Standard
Apxusatop 7 Zip

broxnot Notepad

Sunexc bpaysep

Aspen HYSYS (ANSYS Academic Research Mechanical and CFD; ANSYS LS-DYNA; ANSYS
LS-DYNA HPC-8)
MATLAB Academic (B komruiekte ¢ Simulink Academic)

HpaKTI/I‘{eCKHe 3aHATHUA:
a) KOMHI)IOTCpHBIfI KJIaCcC ¢ ICPCOHAJIIBHBIMU KOMIIBIOTCPAMH, Ha KOTOPBIX YCTAHOBJICHO
HCO6XOI[I/IMOC IMporpaMMHOC obecrneucHue.

IIpouee:

a) pabodee MeCTO MMPEeroJaBaTelis, OCHAIIEHHOE KOMITBIOTEPOM C TocTynoM B MIHTepHeT,
0) paboune MecTa CTYy/IeHTOB, OCHAIIIEHHbIE KOMITbIOTEpaMu ¢ 1ocTynoM B HTepHeT,
npeHa3HauYeHHbIe Ul pPabOoThI B 2JIEKTPOHHOM 00pa3zoBaTeinbHO cpere.

13. O0pa3oBaTebHbIEC TEXHOJIOTHH

B mnpomecce ocBoeHus aucuumiuHbl «OCHOBBI pacueTra TYpOYJIEHTHBIX MOTOKOB)
UCTIONIB3YIOTCS CIIeNYIOIINE 00pa30BaTeIbHBIE TEXHOJIOTHH:
* TBOPYECKHE 3a/IaHUS;
* paboTa B MaJIBIX TPYIINaXx;
* IUCKYCCHS;
* CUCTEMBI TUCTAHIIMOHHOTO OOYUYCHHS.



