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1. HEJIU U BAJAYU JTUCHUTIIJINHBI

1.1. Hean aucuMnInHbI

dbopMHUpOBaHHE KOMIETCHITMH, HEOOXOMWMBIX JJIi  HCIOJIh30BaHUS
pasTUYHBIX ~ MoOjJeNed  TypOyJICeHTHOCTH B  MAaTeMaTHYEeCKUX  MOJEISIX
TUJPOJIMHAMUYECKHUX MTPOIIECCOB.

1.2. 3agaum ocBoOeHMS JUCHUILTHHBI

H3Y4YUTh MOJICIN TypOyJICHTHOCTH anredpandecKoro U
g depeHIanTbHOTO TUTIOB;

OpUOOPECTH MNPAKTUYECKUE HABBIKM M YMEHUsS OOOCHOBaHHOTO BbIOOpa
omnpeneraeHHo Mojaenu TypOyJIeHTHOCTH B 3aBUCHMOCTH OT CHEUU(PUKU
paccMaTpuBaeMOro TCUEHHUS;

BJIa/IETh HaBBIKAMHU MCHOJB30BAHMS PA3IMYHBIX MOJIeJel TypOyJIeHTHOro
nepeHoca, uuterpupoBaHubix B cpeny ANSYS CFD;

yMETh  MPOBOJUTH  MOJEIUMPOBAHUE  CJOXKHOTO  TypOYJIEHTHOTO
MHOTOMEPHOTO TEUEHHSI M TEIJIOMACCONEPEHOCAa BO BHYTPEHHUX CHCTEMAx C
IPOU3BOJIBHON (HOPMOI TpaHHUIIBI.

2. MECTO JUCIHUIIJIMHBI B CTPYKTYPE OIIOII
Hucuunnuna «Pacdyer TypOyJeHTHBIX TIOTOKOB B TpyOONpOBOAax»

OTHOCUTCS K JNUCIMIUIMHAM BapUATUBHOW YaCTH (IUCIMIUIMHA MO BRIOOPY) OsI0Ka
bl1.

3. HEPEUYEHD IINIAHUPYEMBIX PE3YJIbTATOB OBYUEHUA 110
JUCHUIIJIIMHE

[Tponiecc wu3ydyenus aucuuIuinHbl «Pacder TypOyJNEeHTHBIX NOTOKOB B
TpyOonpoBOaax» HalpasiieH Ha (OPMUPOBAHKE CIETYIOUINX KOMITETEHITHIA:

[IK-1 - cnocoOHOCTBIO OIICHMBATH MEPCIEKTUBBI M BO3MOXKHOCTHU
UCIOJIb30BaHUS JOCTUKEHUN HAYYHO-TEXHUYECKOTO MPOrpecca B MHHOBALIMOHHOM
pa3BUTUU OTPACIIU, MpEeAJiaraTh CIIOCOOBI X peaTn3aIiu

[IK-3 - cnocoOHOCThIO TJIAHUPOBATH U TMPOBOJIUTH AHATUTHYECKHE,
UMUTAIIMOHHBIE M 3KCIEPUMEHTAIbHBIE HCCIIECIOBAHUS, KPUTUYECKH OILICHUBATH
JaHHBIE U JIeJaTh BHIBOJIbI

[1K-4 - cmocoOHOCTBIO KCIOJIB30BAaTh MPOGECCHOHANBHBIE MPOrPaMMHBIE
KOMIUIEKCHl B 00JacTHM MaTeMaTHYeCKOr0 MOJAETUPOBAHUS TEXHOJOTHYECKHX
IpOIECCOB U OOBEKTOB

[1K-5 - cnocoOHOCTBIO MPOBOAMTH AHAIMW3 M CHCTEMATHU3ALMI0 HAYyYHO-
TEXHUYECKOH HWHPOpMAUM 10 TEeME HCCIeOBaHUsA, OCYIIECTBISATh BBIOOD
METOAMK U CPEACTB DPELIeHMs 3aJaud, MPOBOJAUTH MAaTEHTHHIE HCCIIEIOBAaHUS C
11eJ1bI0 00eCTIeYeH sl MATEHTHOM YMCTOTHI HOBBIX pa3paboToOK

Pe3yabTarsl 00yueHHns, XapaKTepHU3yolue

Komnerenuus
c(hopMUPOBAHHOCTH KOMIIETEHIIUHN

[TK-1 3HaTh BO3MOXKHOCTH U (DYHKLIMOHAJ MOJTyJIeH
MOJIEJIUPOBaHUS TYpPOYJIEHTHBIX IOTOKOB B COBPEMEHHBIX
IIPOrPAMMHBIX KOMIIJIEKCAX KOMIIBIOTEPHON JUHAMUKH




JKUJIKOCTEHN

YMETb MIPOBOJAUTH aHAJIU3 LIE1€CO00pa3HOCTH
IIPUBJICYECHHSI MOILHBIX BBICOKOIIPOU3BOAUTEIBHBIX
IIPOTPaMMHO-ANNAPATHBIX CPEACTB MOJAEITUPOBAHUS
TypOYJIEHTHBIX IOTOKOB B IPOLIECCHI TPOSKTHPOBAHUS
HHEPreTHYECKUX CHCTEM ra30HETENPOBOIOB

BJIaJICTh HABBIKAMH aBTOMATU3AIIUH MPOLECCOB
KOMITbIOTEPHO-OPUEHTUPOBAHHOTO MPOEKTUPOBAHUS Ha
6aze noxcucrem CFD MozaenupoBanus TypOyJI€HTHBIX
MOTOKOB

[1K-3 3HATh MOJIEU TYpOYJIEHTHOCTH anredpandeckoro u aud-
dbepeHImaIbLHOrO THIIOB

YMETb MPOBOJUTH pacdeT TypOYJICHTHBIX TOTOKOB Ha
OCHOBE aJredpandyeckux Mojesel TypOyJIeHTHOCTH

BJIAJETh CIOCOOHOCTSIMU TUCKPETU3ALUN U
anreOpauzanuu onpeaestomux YUl typOyneHTHbIX
IIOTOKOB

[1K-4 3HATh MOJIEIHU TYpOyJIeHTHOCTH AudPepeHITnaTILHOTO
TUIOB, AocTynHble B Moaysie ANSYS CFX

YMETb HCIIOJIb30BaTh BOZMOKHOCTH MPOTPaMMHOTO
komiuiekca ANSYS CFX ans pacuera TypOyJIeHTHBIX
IOTOKOB

BJIAJETh YIPABISIOMIUMHA KOMaHAAMHU IS
mozenupoBanus TypoynenTHoct B ANSYS CFX

[IK-5 3HaThb METOAUKHU AHAJIMTUYECKOIO U YACIEHHOTO pacyera
TypOYJEHTHBIX IOTOKOB B TPYOONPOBOIaX

YMETh OIOMPaTh aICKBATHBIE MOJIEIN TYPOYJIECHTHOCTH

BJIAJ€Th METOJIMKAMU CTPYKTYPHO-TIapaMETPUUECKOTO
CHUHTE3a KOMIBIOTEPHBIX PACUETHBIX OJIOKOB JJIs
MOJICJIMPOBAHUS TYpOYJIEHTHBIX IOTOKOB

4. OFBEM JIUCHHUIIJIMHBI
OOmiasi TpyI0eMKOCTh IUCHUIUIMHBI «PacueT TypOyJeHTHBIX MOTOKOB B
TpyOOIIPOBOJaX» COCTABIISIET 3 3.€.
Pacrnpenenenue TpyJ0€MKOCTH AUCUUIUIMHBI TIO BUJAM 3aHATUI
ouyHasi popma oOyueHust

. Bcero | Cemectpsl

Buner yueGHoi paboTh HACOB >
AyAUTOpPHBIE 3aHATHS (BCEro) 42 42
B ToMm uncie:
Jlexmu 14 14
[TpakTueckue 3austus (I13) 28 28
CamocrosiTesibHasi padoTa 66 66
Bupl npoMexyTOYHOM aTTecTauuu - 3a4eT + +




OO6m1ast TPy 10€MKOCTb:
aKaJEMHUYECKHE YaChl
3a4.e]1.

108

108

3a04Hasi popma 00yueHUs

Buasl yueO6HOM paboThI

Bcero
JacoB

CemecTpsl

3

AyauTopHbIe 3aHATHS (BCEro)

6

B ToMm unce:

Jlexnun

\O]

\O]

[TpakTueckue 3ansatus (I13)

CamocTosiTesibHasi pabora

98

98

KonTposabHasi pabora

+

+

Yacel Ha KOHTPOJIb

N~

N~

BI/I,Z[LI HpOMC)KYTO‘{HOﬁ arTeCTalluu - 3a4€T

OO6m1ast TPy 10€MKOCTb:
aKaJEMHUYECKUE YaChl
3a4.e]1.

108

5. COAEP)KAHUE JUCLUATIAHBI (MOY.JIST)

5.1 Coaep:xxanue pa3gesioB JAUCHUINIMHBI M pacnpeleieHHe
TPYAOEMKOCTH 110 BUIaM 3aHATHH
ouyHasi popma oOyueHust
Ne Haumenosanue Tembl Conepaxanue paszena Jlexn Tpax CPC Beero,
/1 3aH. qac
1 | HeycroitauBocts namuHapHbIX | Pactipenenenne ckopocte npu TypOyIeHTHOM
TEUCHUIT ¥ BO3SHUKHOBEHHE TeueHuH B Tpybax. Monens nytn
TypOYJICHTHOCTH nepememusanus JI. [Ipanarns. TypOynentaoe 4 4 10 18
TEUCHUE MEX]Ty TapaJUIeNbHBIMU INIOCKOCTSIMU
(TeyeHue B IIIOCKOH TpyOe).
2 Pacuer TypOynenTHOTrO Pacuer TypOyneHTHOTO MOTPaHUYHOTO CIIOS. 5 4 10 16
TIOTPAHUYHOTO CIIOS 3arorieHHbIe TYpOyJIEHTHBIC CTPYHL.
3 Mogenu TypOyJIeHTHOCTH Mopgens TypOymnentHo-ctu Spalart-Almaras (1
ypaBHeHue). Moneins k-g (2 ypaBHEHU).
Mozens k-omega (2 ypaBHeHus). Monens
Trasition k- kl-omega (3 ypaBuenus). Mozens ) 4 10 16
Trasition SST (4 ypaBuenus). Mozenb
Reynolds Stress. Mogens Scale-Adaptive
Simulation. Monens Detached Eddy
Simulation. Mogens Large Eddy Simulation
4 I'panmunsle ycnoBus s CraniapTHEIE IPUCTEHOYHbIE ()YHKIIUH.
napamerpoB TypOy-ieHtHocTu. | Moanduka-uuu k-¢ mogenu (Stand-ard, RNG,
Realizable). Moandukayuu npucTeHOYHBIX ) 4 12 13
¢yukuuit (Standard Wall Functions, Scalable
Wall Functions, Non-Equlibrium Wall
Functions)
5 | IIporpamMmHubIe KOMIUTIEKCH U1 |  MonenupoBanue TypOyJIeHTHBIX TEUEHHH B
BBIYUCIUTEIILHON ANSYS CFX 2 6 12 20
THAPOANHAMUKI
6 MonenupoBanue MogenupoBaHue TypOyJICHTHBIX TeUECHUH B
TypOy/IEeHTHBIX TeUeHUH B MIPOTOYHON YaCTH IIEHTPOOESKHBIX HACOCOB. ’ 6 12 20
MIPOTOYHON YacTH Mopemu TypOyJICHTHOCTH, TOCTYIHBIE B TYpOO
LEHTPOOEIKHBIX HACOCOB. pexxume ANSYS
Hroro 14 28 66 108
3a04Has popma 00yueHus
I Ne | HaumeHnoBaHue TeMbI I CoiepxaHue paszena | Jlexny I IIpax I CPC I Bceero, |




/1 3aH. qac
1 | HeycroitunBocts namuHapHbIX | Pacnpenenenue ckopocreil mpu TypOyneHTHOM
TeUCHUIT ¥ BO3SHUKHOBEHHE TeueHuH B Tpybax. Monens mytn
TypOYJICHTHOCTH nepememusanus JI. [Ipanarns. TypOynentHoe - 16 18
TEUCHUE MEX]Ty TapaJUIeNbHBIMU INIOCKOCTSIMU
(TeyeHue B IIIOCKOH TpyOe).
2 Pacuer TypOynenTHOTrO Pacuer TypOyneHTHOTO MOTPaHUYHOTO CIIOS. ) 16 16
HOTPAaHUYHOTO CJIOS 3aTomIeHHbIE TypOYJICHTHbIE CTPYH.
3 Mogenu TypOyJI€HTHOCTH Mogens TypOymnentHo-ctH Spalart-Almaras (1
ypaBHeHue). Mozeins k-¢ (2 ypaBHeHnS).
Mopgens k-omega (2 ypaBHerust). Mozens
Trasition k- kl-omega (3 ypaBuenus). Mozens ) 16 16
Trasition SST (4 ypaBuenus). Mozens
Reynolds Stress. Mogens Scale-Adaptive
Simulation. Mozens Detached Eddy
Simulation. Mopens Large Eddy Simulation
4 I'panmunble ycnoBus s CranfapTHEIE IPUCTEHOYHbIE ()YHKIIUH.
rapaMeTpoB TypOy-iIeHTHOCTH. | Moanduka-nun k-¢ monenu (Stand-ard, RNG,
Realizable). Moandukayuy npucTeHOYHBIX ) 16 16
¢yukuuit (Standard Wall Functions, Scalable
Wall Functions, Non-Equlibrium Wall
Functions)
5 | IIporpamMmHubIe KOMIUTIEKCH U1t |  MonenupoBanue TypOyJIeHTHBIX TEIEHHH B
BBIYUCIUTEIILHON ANSYS CFX 2 16 18
THAPOJMHAMUKH
6 MonenupoBanue MogenupoBaHue TypOyJICHTHBIX TeUECHUH B
TypOyJIEHTHBIX TEUCHHUH B MPOTOYHON YaCTH LEHTPOOEIKHBIX HACOCOB. ) 13 20
HPOTOYHON YacTH Mouenu TypOysIeHTHOCTH, JOCTYIHbIE B TYpOO
LEHTPOOEIKHBIX HACOCOB. pexxume ANSYS
Hroro 4 98 104

5.2 Ilepeyenb J1a00PATOPHBIX PadOT
He npenycMoTpeHO yueOHbIM TIaHOM

6. IPUMEPHAS TEMATHUKA KYPCOBBIX ITPOEKTOB (PABOT)

N KOHTPOJIBHBIX PABOT

B cootBercTBUM ¢ y4eOHBIM IUIAHOM OCBOEHHE TUCHUIUIMHBI HE
IpeyCMaTPUBAET BBITIOJIHEHUE KYypCOBOTO MPOEKTa (paboThl) MM KOHTPOJIHHOU

paboTHI.

7. OHEHOYHBIE MATEPHUAJIbI U151 TIPOBEJEHUA
HNPOMEXYTOUYHOU ATTECTAIINU OBYYAIOIIUXCA 11O

TV CHUTIIAHE

7.1. Onucanuve mokasarejeil 1 KpUTepHeB OUEHUBAHUS KOMIIETEHIIUI
HA Pa3JIMYHBIX 3TaNax UX GopMUPOBaAHUS, ONTUCAHHE IIKAJ OLlEHUBAHMS

7.1.1 JTan TeKymero KOHTPOJIs

Pe3ynbTaThl TEKyIIEro KOHTPOJS 3HAHUW U MEXKCECCHOHHOM aTTeCTalluH
OIIEHUBAIOTCSI TIO CIIEAYIOLIEH CUCTEME:

«aTTECTOBAH»,
«HE€ aTTCCTOBAH).

Kome- Pe3yabTaThl 00y4eHmus, Kpurepun
XapaKTepHu3ylolue ATTecTOBaH He arrecroBan
TeHINA ¢()OPMHPOBAHHOCThL KOMIIETCHLUH OLCHHBAHUS
TIK-1 3HATh BOBMOKHOCTH U Tect Brimomaenue padot B |HesbimonHenue padot

(byHKIIHOHAT MOTyTIeH
MO/ICTTMPOBAHUS TypOYJICHTHBIX
MOTOKOB B COBPEMEHHBIX
MPOTPaMMHBIX KOMILIEKCaX
KOMITBIOTEPHOM INHAMHUKHU

CPOK,
MpEeAyCMOTPEHHBIN B

pabodmx mporpammax

B CPOK,
MPEeAyCMOTPEHHBIHN B
pabodmx mporpammax




JKHIKOCTEH

YMETb NPOBOIUTH aHAJIN3
1e7IeCO00Pa3HOCTH PUBJICUCHHS
MOIIIHBIX
BBICOKOIIPOU3BOAUTEIBLHBIX
IPOrPaMMHO-aIIIapaTHBIX
CpPEICTB MOJCIUPOBAHHS
TYpOYJICHTHBIX IOTOKOB B
HPOLECCHl NPOSKTUPOBAHUS
9HEPreTHYECKUX CHCTEM
ra3oHe()TenpoBOJIOB

Pemenne
CTaHAAPTHBIX
MPaKTUYECKUX 3a]a4

Brinonnenue pabot B
CPOK,
HIpPeIyCMOTPEHHBIN B
paboumx mporpammax

Hesbinonnenune pador
B CPOK,
HIpPeIyCMOTPEHHBIN B
paboumx mporpammax

BJIaJIETh HABLIKAMU
aBTOMAaTHU3al1H MPOLIECCOB
KOMITBIOTEPHO-
OpPUEHTUPOBAHHOTO
MPOCKTHPOBAHUS Ha 0a3e
noacucteM CFD
MOJICJIMPOBAHMS TYPOYICHTHBIX
IIOTOKOB

Pemenne
MpPUKIIaJHBIX 3734 B
KOHKpPETHOM
HpeMETHON 00IacTH

BrimonHenue pabot B
CPOK,
HIpPeIyCMOTPEHHBIN B
pabounx mporpammax

HespimonmHenue padot
B CPOK,
HIPeIyCMOTPEHHBIN B
paboumx nporpammax

IK-3 3HaTh MOJIeH TypOyneHTHoctH |Tect Brimonnenue pador B |HeBbinmonHenue padot
anredpandeckoro u qud- CPOK, B CPOK,
(hepeHIaTBHOTO THIIOB HPETyCMOTPEHHBIH B | IPEAYCMOTPEHHBIH B

pabounx mporpammax |pabodmx mporpammax
YMETb NMPOBOAUTH pacUeT Pemenune Brimomaenue padot B |HeBwImonHenue padot
TypOyJIEHTHBIX TOTOKOB HA CTaHapTHBIX CPOK, B CPOK,
OCHOBE aNreOpandecKux NPaKTUYIECKUX 33/1a4 | MPEeXyCMOTPEHHBIH B | MPEAYCMOTPEHHBIH B
Mojieniell TypOyJIeHTHOCTH pabounx mporpammax |pabodmx mporpammax
BIIQJIETh CITIOCOOHOCTSAMU Pemrenue Brimonaenue padot B |HeBbImonHeHue padot
JVCKPETU3alnH U NPHUKJIAJHBIX 33739 B CPOK, B CPOK,
asredpan3aluy ONPEACIAIONINX |KOHKPETHON NPEyCMOTPEHHBIH B | IPEAYCMOTPEHHBIH B
JYUII typOyaeHTHBIX IOTOKOB [mpeaMeTHoi obsacth | pabounx nporpammax | pabo4mx nporpammax

IIK-4 3HaTh MOJIeTH TypOyneHTHoctH |Tect Brimonnenue pabor B |HeBbinmonHenue padot
i hepeHunantsHOTO THIIOB, CPOK, B CPOK,
JocrynHsle B Moayne ANSYS HOpPeIyCMOTPEHHBIN B | IPe1yCMOTPEHHBII B
CFX pabounx nporpammax |pabouux nporpammax
YMETb UCTIOJIb30BAThH Pemenne Brimonnenue pabor B |HeBbinmonHenue padot
BO3MOXHOCTH MIPOTPaMMHOTO  |CTaHJapTHBIX CPOK, B CPOK,
kommiaekca ANSYS CFX nns NpPaKTUYECKHX 33a/a4 | MpeIyCMOTPEHHBIM B | MpeayCcMOTpPEHHbIH B
pacyera TypOyJIEHTHBIX IOTOKOB pabouux nporpammax |paboumnx nporpammax
BJIaIETh YIPaBISIOMMMHU Pemenne Brimonnenue pabor B |HeBbinmonHenue padot
KOMaH/IaMH JIIsi MOJIETIMPOBAaHMS |IPUKJIAIHBIX 33134 B CPOK, B CPOK,
TypOynenTHOCTH B ANSYS CFX |koHKpeTHOMH MIPETyCMOTPEHHBIN B | IPEeIyCMOTPEHHBIH B

MpeIMETHOM 00JacTH | pabodyux mporpaMMax |pabodyux mporpaMmmax

TIK-5 3HATh METOANKHU Tect Brimomaenue padot B |HesbImonHenue padot

AHAJIMTHYECKOTO U YHCICHHOTO
pacdera TypOyJICHTHBIX TOTOKOB
B TPYOOTIPOBOIaX

CPOK,
MpEeAyCMOTPEHHBIHN B
paboumx mporpammax

B CPOK,
MPEeAyCMOTPEHHBIN B
paboumx mporpammax

YMETh OAOUpPATh a/IleKBaTHBIE
MOJIENN TYpOYJICHTHOCTH

Pemenne
CTaHIAPTHBIX
MPAKTUIECKUX 33724

BrimomHenue pabot B
CPOK,
MpEeAyCMOTPEHHBIHN B
pabouux mporpaMMax

HespimonmHenue pador
B CPOK,
MPEAyCMOTPEHHBIHN B
pabouux mporpaMMax

BIIaI€Th METOAUKAMHU
CTPYKTYPHO-IIaPaMETPUIECKOTO
CHHTE3a KOMIBIOTEPHBIX
pacyeTHbIX OJIOKOB ISt
MOJICTIMPOBaHHUS TypOyJIEHTHBIX
MOTOKOB

Pemenne
HPUKIIAJHBIX 3734 B
KOHKpPETHOM
HpeMETHON 00IacTH

BrimonHenue pabot B
CPOK,
HIPeIyCMOTPEHHBIN B
paboumx nporpammax

HespimonmHenue padot
B CPOK,
HIPeIyCMOTPEHHBIN B
pabounx nporpammax

Pesynbrars

7.1.2 JTan npoMe:KyTOYHOI0 KOHTPOJISI 3HAHUM
MPOMEKYTOUYHOTO KOHTPOJISi 3HAHUM OLIEHUBAIOTCA B 2

ceMecTtpe s O4YHOM (opmbl 00yueHus, 3 cemecTpe sl 3a04HON (HOpPMBI




oOy4deHus 1o JByXOaIbHOM cucTeMe:
«3aYTEHO»
«HE 324TEHO»

3auTeHo

He 3autreno

BrmonHeHne Tecta Ha
70-100%

Brmonnenune MeHee
70%

IIpogemoHncTpUpOBa H
BEPHBII X0/ pelIeHus B
OOJIBIIMHCTBE 3373

33[[&‘11/1 HC pCIICHBI

IIpogemoHncTpUpOBa H
BEPHBII X0/ pelIeHus B
OOJIBIIMHCTBE 33134

33[[&‘11/1 HC pCIICHBI

BrmonHeHHE TecTa Ha
70-100%

Brmonnenne MeHee
70%

IIpogemoncTpupoBa H
BEPHBIN XOJI pEIICHUS B
OOBIIHMHCTBE 327149

3aauu He PeIIeHBI

IIpogemoncTpupoBa H
BEPHBIN XOJ pEIICHUS B
OOJNBIIMHCTBE 32184

3a1auu He PeIIeHbI

Brinonnenue tecta Ha
70-100%

Brimonnenune MmeHnee
70%

IIpogemoHncTpUpOBa H
BEPHBII X0/ pelIeHus B
OOJIBIIMHCTBE 33134

33[[&‘11/1 HC pCIICHBI

IIpogemoHncTpUpOBa H
BEPHBIN XOJI pEIICHUS B
OOBIIHMHCTBE 32719

33[[&‘11/1 HC pCIICHBI

BrmonHeHHE TecTa Ha
70-100%

Brmonnenne MeHee
70%

Komme- PesyabTaTbl 00y4eHnnus, Kpurepun
XapaKTepu3ylomue
TCHIHSA ¢()OPMHPOBAHHOCTHL KOMIIETCHLUH OIICHHBAHHA
TK-1 3HATh BO3MOYXKHOCTH 1 Tecr
(hyHKIIMOHAT MOAYJIEH
MOJICJIUPOBAHMS TYPOYICHTHBIX
MOTOKOB B COBPEMEHHBIX
MPOTPAMMHBIX KOMIUIEKCAX
KOMITBIOTCPHOI TUHAMUKU
SKUKOCTEH
YMETh IPOBOJIUTH aHATTU3 Pemenune
1eNIecO00Pa3HOCTH MPUBJICYCHHS |CTAHIAPTHBIX
MOIITHBIX MPaKTUYECKUX 3a/1a9
BBICOKOTIPON3BOIUTEIIEHBIX
MPOTPaMMHO-AIIITaPATHBIX
CPEICTB MOJICIUPOBAHUS
TypOyJIEHTHBIX IOTOKOB B
MPOIIECCHI MPOCKTHPOBAHUS
SHEPreTUUYECKUX CUCTEM
ra3oHe()TenpoBOJIOB
BJIaJICTh HABBIKAMU Pemenune
ABTOMATH3AIMU TPOLIECCOB NPUKIIAIHBIX 32]1a49 B
KOMIIBIOTEPHO- KOHKPETHOMH
OPUCHTUPOBAHHOTO peMETHOU 00JIaCTH
MPOCKTHPOBAHUS Ha 0a3e
noacucreM CFD
MOJICIINPOBaHMA TYpPOYJICHTHBIX
TTOTOKOB
T1K-3 3HaTh Mojenu TypOynenTHoctn |Tect
anredpandeckoro u qud-
(hepeHIMATLHOTO THITOB
YMETh IPOBOINTH pacdeT Pemenne
TypOyJIEHTHBIX IOTOKOB Ha CTaHIAPTHBIX
OCHOBE aJreOpamIecKux MPaKTUYECKUX 3a/1a9
MoJieniell TypOyJIeHTHOCTH
BJIAJETh CHOCOOHOCTSIMH Pemenne
TUCKPETH3aIHA 1 MPUKIIAIHBIX 32719 B
anreOpan3anuy ONpeACISIONINX |KOHKPETHOM
JVUII TypOyneHTHBIX IOTOKOB |mpenMeTHOM obnactu
I1K-4 3HaTh MOJIeTH TypOyneHTHoctH |Tect
i depeHunantsHOTro THIIOB,
JocrynHsle B Moayne ANSYS
CFX
YMETb UCIIOJIb30BaTh Pewenue
BO3MOXKHOCTH MIPOTPAMMHOTO  |CTaHIAPTHBIX
koMmmuiekca ANSYS CFX nmins MPaKTUYECKUX 3a7a4
pacdeTa TypOyIeHTHBIX IIOTOKOB
BJIAJICTh YIIPABIISIOUIIMH Pemenune
KOMaHJaMH JJIS1 MOACTNPOBAHNS |[IPUKIIQTHBIX 33129 B
TypOynenTHOCTH B ANSYS CFX |koHKpeTHOMH
MIpeIMETHON 00JIaCTH
IIK-5 3HaTh METOJUKHU Tect
AQHATUTHYECKOTO M YHCIICHHOTO
pacdeTa TypOyJIEHTHBIX IIOTOKOB
B TPYOOTIPOBOIaX
yMeTh IoAOupaTs afekBaTHele |Pemenue
MOJIENN TYpOYJICHTHOCTH CTaHIAPTHBIX
MPaKTUIECKHX 3a/1a4

IIpogemoncTpupoBa H
BEPHBIN XOJI pEIICHUS B
OOJBITHHCTBE 327144

3aauu He PeIIeHBI




BJIAJICTh METOAUKAMU Pemenune [IpogemoncTpupoBa H | 3amauu HE PEUICHBI
CTPYKTYPHO-TIAPAMETPUYECKOTO |IIPHUKIIAJHBIX 33/1a4 B | BEpHBIN XOJ] pEIICHUS B
CHHTE3a KOMITBIOTEPHBIX KOHKPETHOM OOJIBIIMHCTBE 33134
pacUeTHBIX OJIOKOB ISt MpeIMETHOM 00J1acTH
MO/ICTMPOBAHUS TypOYJICHTHBIX
MOTOKOB

7.2 IlpumepHblii NepedeHb OLEHOYHBIX CpeaACTB  (TUIOBbBIE
KOHTPOJIbHBbIE 32/IaHUSl WM HHbIE MATePHAJbl, HEOOXOAUMBbIE JJIs1 OLEHKH
3HAHU, YMEHHU I, HABBIKOB U (WJIH) ONbITA 1eATEIbHOCTH)

7.2.1 IlpumepHblii TNepedYeHb 3aJaHUl  UIsE MOATOTOBKHM K
TEeCTHPOBAHUIO

1. McTuHHas MrHOBEHHAsi CKOPOCTb B KUAKOCTH TPEICTABISIETCS B BHJIE
CYMMBI:

1) ocpelHEeHHOM U JIOKAJIbHOM COCTABIISIONIMX;

2) CpelHEB3BEIICHHOW U HEYCTAHOBUBIICHCS COCTABIISIONINX;

3) ocpeaHEHHOH U MyJIbCAIIMOHHON COCTABISIONINX.

2. B mpouecce ycpennenusi ypaBHeHuit HaBbe-CTokca MO BpeMeHH,
JOCTaTOYHO OOJIBIIUM TIO CPaBHEHHUIO C TEPUOAOM MYJbCAllUH, IOJIydaeM
YpaBHEHUS:

1) Jlamnaca;

2) Peiinonbaca;

3) llpenunrepa.

3. [ITlonHble KacaTenbHblE HANPSHKEHUS B  TYpOYJIEHTHOM  MOTOKE
CKJIAJIBIBAKOTCS U3 CYMMBI:

1) BSI3KOCTHBIX U TYpPOYJEHTHBIX;

2) HBIOTOHOBCKUX U HEHbIOTOHOBCKHX;

3) KBa3uUCTAllMOHAPHBIX U HEYCTAHOBUBIIHUXCS.

4. Teopuss monenupoBanusi TypOyneHtHoctd JI. Ilpanaringa ocHoBaHa Ha
MOHSTUH:

1) TypOyJleHTHOTO HANPSKECHHUS;

2) NmyTH NepeMelINBaHUS;

3) JlarpanxeBoil CKOPOCTH.

5. ®opmyna Kapmana npeHa3HaueHa 151 HAXOXKJICHUS:

1) mpodwuist ckopocTy B IOTPAHUYHOM CJIOE;

2) NMHBI IyTH IEpEMELINBAHNS;

3) AMHAMUYECKON CKOPOCTH.

6. Kputnueckoe uncino PeliHonbpaca onpenesser:

1) 30HYy 3aB€IOMO YCTOMYMBOTO JIJAMUHAPHOTO PEKUMA TEUEHUS;

2) OTHOCHUTEJbHBIN pa3Mep BA3KOr0 JIJAMMHAPHOTO MOJICIIOS B IOTPAHCIIOE;

3) mpocTpaHCTBEHHBIN MacITad TypOyJIEHTHBIX IMyJIbCallUui.

7. Kakas Moziesib He OTHOCHUTCS K MOJICJIMPOBAHUIO TYpOYJIEHTHOCTH:

1) k-€ monens;

2) k-0 mogens;

3) VOF mopens.

8. ®opmyna byccuHecka CBA3bIBACT:

1) TypOyneHTHYIO BS3KOCTb U TUIPABINYECKUIN YKIIOH;

2) KacaTelbHOE HANpsHKEHHE W IONEPEYHbId TPaJMEeHT yCpPEIHEHHOMN




CKOPOCTH;

3) ycpeaHEHHYI0 U MTHOBEHHYIO CKOPOCTH MOTOKA.

9. ®opmymna lludpuncona npenHasHavyeHa Jis:

1) pacueta KO3(p(UIMEHTA TUIPABIMYECKOTO COMPOTUBICHUS B
KBaIpaTUYHOU 30HE TypOYJIEHTHOTO PEKUMA;

2) pacuera TypOYJEHTHOMN BSI3KOCTH;

3) pacuera MECTHBIX COITPOTUBIIEHUN B TYpOYJIE€HTHOM MOTOKE.

10. B obmem cinydae k03pPUIMEHT THAPABINYECKOTO COMPOTUBIICHUS TPU
TypOYJICHTHOM T€UEHUU B TPYOOIPOBOE ABISAETCS QYHKIHECH:

1) TemmnepaTypsl U Haropa;

2) naBleHMS U IUNIOTHOCTH;

3) xputepus PeliHosblica 1 OTHOCUTEIBHOM IEPOXOBATOCTH.

7.2.2 IlpumepHbIii NepeYeHb 3aJaHUH VIS PelIeHUs] CTAHAAPTHBIX
3agaq

1. Tlo tpy6ompoBomy aumamerpom 270x10 MM mnepekauyuBaeTcs BoOJa C
pacxozoM 150 m’/aac. OmpenenuTs CKOPOCTh BOL B TPYOe

1) 0,85;

2) 0,56;

3) 0,92

2. Tlo TpyOompoBoay mauamerpoM 270x10 MM mnepekaunBaeTcs BojAa C
pacxonom 150 m’/gac. OnpenenuTh CKOPOCTh PEKUM JIBHKEHHS B TPY6e

1) namuHapHOE TEYEHHE;

2) pa3BuTO€ TypOYJIEHTHOE TEUCHHUE;

3) nmepexoaHbIid PeXUM

3. benson ¢ pacxogom 200 T/9ac u cpeaneii remmeparype 40°C moctymnaet B
TpyOHBIH  MYyYOK  OJHOXOJOBOTO  KOXKYyXOTpyOuaTroro  TEmI00OMEHHHKA,
cocrosimero uz 717 tpyd muamerpom dxo6 = 20x2 M. Onpenenutb CKOPOCTb
0eH3oja B Tpybax TpyOHOro myuka.

1) 0,65;

2) 0,55;

3) 0,45

4. benson ¢ pacxoqaom 200 1/gac u cpeaneit remneparype 40°C mocrynaer B
TpyOHBIII  MYy4YOK  OJHOXOAOBOTO  KOXKYXOTpyOuaTroro  Terjao0OMEHHUKa,
coctrosmero u3 717 Tpyod mmamerpom dxd = 20%x2 mm. OmnpenenuTh pexuM
TedeHus1 OeH301a B TpyOax TpyOHOTO MydKa.

1) namuHapHbI;

2) TypOyneTHBIN;

3) nmepexoaHbIid PeXUM

5. Ha tpybomnpoBoae umeetcs nepexoa ¢ guameTrpa 50 mm Ha auametp 100
MM (auameTpbl BHYTpeHHue). Ilo TpyOompoBoay ABMKETCS BOJAA, MMEIOIAs
temnepatypy 20°C. E& ckopocte B y3koM cedeHuu 1,5 wm/c. Onpenenutsb
MacCCOBBIN pacxo/ibl BOJIBI.

1) 2,9 kr/c;

2) 2,2 kr/c;

3) 1,7 kr/c



6. Ha tpy6ompoBoae nmeercs nepexoa ¢ nuamerpa S0 mm Ha auametp 100
MM (auameTpbl BHYyTpeHHue). [lo TpyOompoBoay ABMXKETCS BOJAA, MMEIOIAs
temmnepatypy 20°C. E€ ckopocTh B y3koM cedenuu 1,5 m/c. OnpenenuTs CKOPOCTh
BOJIbI B IIUPOKOM CEUEHUHU.

1) 0,375Mm/c;

2) 0,425wm/c;

3) 0,255m/c

7. Ha tpybompoBoae numeercs nepexoa ¢ auamerpa 50 mm Ha auametp 100
MM (nuameTpbl BHyTpeHHue). I[lo TpyOompoBoay ABIMXKETCS BOJa, HMMEOIAs
temriepatypy 20°C. E€ ckopocTh B y3koM cedenuu 1,5 M/c. Onpeaenutsh . peKuMbI
TE€UYEHUS B Y3KOM U IIHPOKOM CEUCHHUSX.

1) B y3koM — TypOyJIEHTHBIH, B ITUPOKOM - TypOYJICHTHBIH;

2) B y3KOM — JJAMUHAPHBIN, B IIUPOKOM - TYpOYJICHTHBII;

3) B y3KOM — TYpOYJIEHTHBIH, B IIUPOKOM - JJaAMUHAPHBIN

8. A3oT ¢ pacxomom 6400 m’/uac (mpu H.y.) MOZASTCS B TPYOHBIH MYyHYOK
OJIHOXOJIOBOTO KOXKYXOTPyO4aToro TemiooOMeHHUKa. AOCOIIOTHOE JJaBJIEHUE ra3a
3 k['c/cm’. Temmeparypa Ha Bxoge B TpyOHbIi mydox 120°C, nHa Beixoge 30°C.
Yucno tpy6 B anmapate 379 mr., ux guamerp 16x1.5 mm. Onpenenutrb CKOPOCTh
a30Ta Ha BXOJIE€ B TPYOHBII My4OK.

1) 17,1 m/c;

2) 15 wm/c;

3) 20,3 m/c

9. A3oT ¢ pacxomoM 6400 m’/uac (IpH H.y.) MOJA&TCs B TPYOHBINA MyHOK
OJIHOXO/IOBOTO KOXKYXOTPyO4aToro TeriooOMeHHUKa. AOCOIIOTHOE JaBJICHHE rasa
3 kI'c/cm”. TemmepaTypa Ha BXozje B TpyOHBIA mydok 120°C, Ha Bbixome 30°C.
Yucno Tpy6 B anmapate 379 mt., ux nuamerp 16x1.5 MmMm. Onpenenuts CKOPOCTh
a30Ta Ha BBIXOJI€ U3 TPYOHOTO IMyYKa.

1) 13,1 m/c;

2) 18,2 m/c;

3) 15,9 m/c

10. Ha xakue BuUIbI pa3lensioT ACHCTBYIONIME HA MKUIKOCTh BHEIIHHE
CUJIBI?

a) CWJIbl HHEPLIMU U TOBEPXHOCTHOTO HATSKEHUS;

0) BHyTpEHHUE U IOBEPXHOCTHEIE;

B) MacCOBBIE U IOBEPXHOCTHBIE;

I') CHJIBI TSDKECTH U JIaBJICHHUSL.

7.2.3 IlpumepHbIi mNepeyvyeHb 3aMaHUM JISl PeLICHUS] NPHUKIAAHBIX
3aaa4

l. B T1pyOHOE MPOCTPAHCTBO JBYXXOJOBOTO  KOXYyXOTpyO4aToro
TEMJI000MEHHUKA ¢ 00IIMM 4KciioM TpyO 718 mT. momaércs MeTaH ¢ pacxoom 25
T/4ac. [luametp TpyO 25%2 mMm. Temneparypa Metana Ha Bxoje B anmapat 15°C, Ha
BbIxoie 200°C. Cpennee namieHue B anmnapare 6 klc/cm’. Onpenenuts CKOPOCTh
MeTaHa Ha BXOJIe B TPYOHI.

1) 13,8 m/c;



2) 15,2 m/c;

3) 14,9 m/c

2. B TpyOHOE MPOCTPAHCTBO JABYXXOJIOBOTO  KOXYXOTpyOuyaToro
TEMJI000MEHHUKA ¢ 00IMUM 4KciioM TpyO 718 mT. momaércs MeTaH ¢ pacxoom 25
T/yac. [luametp TpyO 25%2 mMm. Temneparypa Metana Ha Bxoje B anmapat 15°C, Ha
BbIxoie 200°C. Cpennee namieHue B anmnapare 6 k[c/cm?. Onpenenuts CKOPOCTh
METaHa Ha BbIXOJIE U3 TPYOBHI.

1) 16,9 m/c;

2) 22,7 m/c;

3) 17,1 m/c

3. B TpyOHOE TPOCTPaHCTBO MABYXXOAOBOTO  KOXYXOTpyO4daToro
TEIUI00OMEHHUKA ¢ O0IMM uncioM TpyO 718 miT. momaércss MeTaH ¢ pacxoaoM 25
T/49ac. duametp Tpy0 25%2 mm. Temmneparypa Mmerana Ha Bxoje B anmnapar 15°C, Ha
BbixoZie 200°C. CpenHee naBieHue B ammapare 6 klc/em’. OnpenenuTs pexum
TeUeHusl B TpyoOe.

1) naMUHaApPHBINH;

2) TypOyJeTHBIN;

3) mepexoaHbIN PeKUM

4. Tpy6a auamerpom 200x10 MM niepexoauT B TpyOy auamerpom 50x5 M,
nocJie 4ero nogHumMaercs Beepx Ha 20 M. B HUKHEM M BEpXHEM CEUEHHUSIX TPYObl
YCTAHOBJICHBI MaHOMeETphl. HiyokHMi MaHOMeETp mnokKasbpiBaeT nasieHue P1=5
kIc/cm’. Tlo TpyGONpoOBOMYy IHepeKaunBacTCs BOJAA C PAcXoioM 55 M3/uac u
temneparypoit 40°C. OnpenenuTh Moka3aHusi BEpXHEro MaHoMmeTpa. Hamuuuem
CHJI BSI3KOCTH TPEHEOPEUb.

1) 2,5 x['c/em’

2) 3.8 k['c/em®

3)1,9 k['c/em’

5. Ilo TpybGompoBoay jmmuHod 15 kM u jguamerpoM 100x5 wmwm
nepekaunBaeTcss 0eHzois ¢ pacxogom 10 T1/gac mpu cpennerr Temneparype 200C.
Crenkun TpyOompoBoja rmiiajgkue. MaHOMETp, YCTAHOBJEHHBIM B Hauale,
NoKa3bIBaeT AaBieHue 5 at. OnpenenuTs MoKa3aHue MAaHOMETPA, YCTAHOBJICHHOTO
B KOHIIE TpyOOmnpoBoa.

1) 2,5 x['c/em’

2) 1,27kl c/em’

3)1,98 k['c/cm’

6. YpoBeHb xunkoctu B TpyOke [luto moansics Ha BeicoTy H = 15 cm.
Uemy paBHA CKOPOCTH KHUIAKOCTH B TpyOompoBoae?a) 2,94 m/c;6) 17,2 cm/c;B) 1,72
M/c;T) 8,64 M/c.

7. Kakum Oyner umcno PeifHonbpaca, ecau CKOPOCTH XKHIKOCTH L =5 M/C,
BHYTPEHHMM nuameTp TpyoompoBoja d = 25 MM, KHHeMaTHYECKU KO3 PUIueHT
BSA3KOCTH XUIKOCTH V =25 cCt?

a)35;

0) 500;

B) 5000;

r) 1250;



1) 12500.

8. Kputnueckoe 3naueHue yncia PeiiHonbaca 7151 sKECTKOro TpyoorpoBoia
KpYTJIOTr0 CEYEeHHs pAaBHO

a) 2320;

0) 3200;

B) 4000;

r) 4600.

9. U3 pesepByapa depe3 OTBEPCTHE MPOUCXOAUT HCTEUEHHUE KHIKOCTH C
TypOyneHTHbIM pexxumoM. Hamop H = 38 cMm, xoadduument conpoTuBieHus
orBepctus § = 0,6. UeMy paBHA CKOPOCTb UCTEUECHUS KUAKOCTU?

a) 4,62 m/c;

0)1,69 m/c;

B) 4,4M/c;

r) 0,34 m/c.

10. A3ot ¢ pacxomgom 6400 M’/gac (mpu H.y.) MOZASTCA B TPYOHBIH MIyHOK
OJIHOXOJIOBOTO KOXKYXOTPyO4aToro TemiooOMeHHUKa. AOCOIIOTHOE JJaBJIEHUE ra3a
3 k['c/cm’. Temmeparypa Ha Bxoge B TpyOHbIi mydox 120°C, nHa Beixoge 30°C.
Yucno tpy6 B ammapare 379 mrt., ux guamerp 16x1.5 mm. Onpeaenutrs pexum
TEYEHUS Ha BXOJIE U Ha BBIXOJE U3 TPYOHOTO MyyKa.

1) Ha BXojae — TypOyJICHTHBIN, Ha BBIXOJIE - TYPOYJICHTHBIM;

2) Ha BXOJ€ — JIJaMUHAPHBIH, HAa BBIXOJE - TYPOYJICHTHBI;

3) Ha BX0j€ — TypOyJICHTHBIN, Ha BBIXO/IE - JAMUHAPHBIH

7.2.4 IlpumepHbIii IepevYeHb BOMPOCOB /ISl MOJATOTOBKH K 3a4eTy

1.  OcpenHeHne napamMeTpoB IPU 3alMCH ypaBHEHUN PeliHombaca.

2.  TypOyneHTHBIEC HAIPSKEHUS.

3. Mogenu TypOyIeHTHOCTH.

4. Monens byccunecka.

3. «HoBas» teopus [panaris.

6.  JlnvHa myTH nepeMenMBaHusl.

7.  Haznauenue, CTpyKTypa H  (QPYHKUUMOHAJIbHBIE  BO3MOXKHOCTH
unctpymentapus ANSYS CFX

8.  Hasnauenme, cTpykTypa U  (QYHKIMOHAJIbHBIE BO3MOXHOCTU
unctpymentapust ANSYS Fluent

9 TypOyneHTHBII NOTPaHUYHBIN CIOW Ha TIACTHHE.

10. TypOyneHTHbIE T€UEHUS B KPYTJIbIX TPyOax.

11. Jlunamuueckas CKOPOCTh TypOyJIEHTHOTO MOTOKA.

12.  BeBoa dpopmyn Hukypanze u AapTiryns

13.  Monens TypOynentHocTu Spalart-Almaras (1 ypaBHeHHe).
14. Mopens k-€ (2 ypaBHeHUs)

15. Mogens k-omega (2 ypaBHEHUS).

16. Mopens Trasition k- kl-omega (3 ypaBHeHus).

17. Mopens Trasition SST (4 ypaBHeHH:)

18. Mopens Reynolds Stress.

19. Mogens Scale-Adaptive Simulation.



20. Mopnens Detached Eddy Simulation.

21. Mogpens Large Eddy Simulation

7.2.5 IlpumepHbIii mepeYeHb 3aJaHUN Uil PelIeHUus] NPUKJIATHBIX
3aga4

He npenycMoTpeHO yueOHbIM TIaHOM

7.2.6. MeToauka  BBLICTABJICHHUSA
MPOMEKYTOUYHOM aTTeCTAUU

3a4éT MPOBOAUTCS TMO TECT-OMSIETaM, KaKIbI M3 KOTOPBIX COIEPXKHUT 5
BOIIPOCOB, TIPAaBWJIBHBIA OTBET Ha BOMPOC B TECTe OIleHWBaeTcs | Oamiom.
MakcumanbHOE KOJTUYECTBO HAOpaHHBIX OAJTOB — 5.

OrneHka «3a4T€HO» BBICTABIACTCS CTYJIEHTY, HaOpaBIIeMy CyMMapHOE
koanuectBo Oamios 3,0-5,0.

OneHka «HE 3a4TEHO» BBICTABISIETCS CTYIEHTy, HaOpaBimieMy MeHee 3
OaILIoB.

[Ipu nonydyenun 3ayeta TpeOyembie B paboueil mporpaMMe 3HaHUsI, yMEHUS,
BJIQJICHUSI 110 COOTBETCTBYIOUIMM KOMIIETEHIUSAM Ha MPOMEKYTOUHOM JTare
CUUTAKOTCS JOCTUTHYTHIMH.

7.2.7 IIaciopT OLIEHOYHBIX MATEPHUAJIOB

OlleHKH TNpH  NpOBeJleHHH

KonTponupyembie pa3aesnsl (TEMbI) Kon . | HaumeHoBaHuE OIIECHOYHOTO
Ne i/mm KOHTPOJIUPYEMOU
JUCITUTLIAHBI CpencTBa
KOMTICTCHIINH
1 HeycroitunBocts namunapubix  |[1K-1, TIK-3, TIK-4, |Tect, koHTposbHas padoTa,
TEYEHUN U BOBHUKHOBEHUE [IK-5 3aImuTa 1abopaTopHBIX padoT,
TypOYJIEHTHOCTH 3amura pedepara, TpeOOBaHUS
K KypCOBOMY MPOEKTY. ...
2 Pacuet TypOyneHTHOTO [1K-1, TIK-3, TIK-4, |Tect, koHTpOJIBHAS paboTa,
MOTPAHUYHOTO CJIOA [IK-5 3aImuTa 1abopaTopHBIX padoT,
3amuTa pedepara, TpeOOBaHUSA
K KypCOBOMY MPOEKTY. ...
3 Monenu TypOyIeHTHOCTH [IK-1, TIK-3, TIK-4, |Tect, koHTpoabHAs paboTa,
[1K-5 3amuTa Ja00paTOPHBIX padoT,
3amuTa pedepara, TpeOOBaHUS
K KypCOBOMY MPOEKTY. ...
4 ['pannunbIe ycimoBus AJist [IK-1, TIK-3, TIK-4, |Tect, koHTpoabHAs paboTa,
napameTpoB TypOy-nentHoctu. |[1K-5 3amuTa 1a00paTOPHBIX padoT,
3amura pedepara, TpeOGoBaHUS
K KypCOBOMY NPOEKTY. ...
5 [Iporpammusie komruiekes! st |[1K-1, TTIK-3, TIK-4, |Tect, koHTponbHas paboTa,
BBIYMCIUTENbHON ruipoauHamMuku ([1K-5 3amuTa Ja00paTOPHBIX padoT,
3amura pedepara, TpeOOBaHUS
K KypCOBOMY NPOEKTY. ...
6 MonenupoBanue TypOynentHeix |[IK-1, T1IK-3, I[IK-4, [Tect, koHTponbHas padora,
TEUEHUH B MPOTOYHOM YaCTH [1K-5 3amuTa 1a00paTOPHBIX padoT,
[IEHTPOOEIKHBIX HACOCOB. 3ammra pedepara, TpeOOBaHUS
K KypCOBOMY NPOEKTY. ...

7.3. MertoanuyeckKue

MAaTepHAaJIbl,

onpeaessiionne

npoueaypbl

OlleHUBAHUSA 3HAHUI, YMEHHH, HABBIKOB M (WJIN) ONBITA 1eATEIbHOCTH

TCCTHpOBaHI/IC OCYIICCTBIIACTCA,

aubo mpu

IIOMOIIIH KOMHBIOTCpHOﬁ




CHUCTEMBbl TECTUPOBAaHMsI, JHOO C MCIOJB30BAHMEM BBIJIAHHBIX TECT-33JaHUI Ha
OymaxxHom Hocutene. Bpems tectupoBanHusi 30 MuH. 3aTeM OCYIIECTBIISIETCS
poBepKa TeCcTa 3K3aMEHATOPOM M BBICTABISETCA OLIEHKA COIJIACHO METOIUKU
BBICTABJICHUS OLICHKU NP MPOBEICHUN TPOMEKYTOUHOMN aTTeCTaINH.

Pemenne craHmapTHBIX 3a/lad  OCYUIECTBIISIETCS, JUOO TIPU TOMOIIH
KOMITBIOTEPHOM CHUCTEMbl TECTUPOBAHMS, JIMOO C HCIOJB30BAHUEM BbIJAHHBIX
3amay Ha OyMmaxkHoM Hocutene. Bpems pemenuss 3amay 30 MuH. 3areMm
OCYLIECTBJISIETCS MPOBEPKA PpEIICHUs 3aJad SK3aMEHAaTOPOM M BBICTABJISETCS
OLICHKa, COTJaCHO METOAMKM BBICTABJICHHMS OIICHKM TMpPU  TMPOBEACHUU
IIPOMEKYTOYHON aTTECTALUH.

Pemenne mnpukinagHbIX 3a7ad  OCYIIECTBISETCS, JUOO TMpH TMOMOIIU
KOMIBIOTEPHONH CHUCTEMBl TECTHPOBAHHS, JMOO C HCHOJB30BAHHWEM BBIIAHHBIX
3amady Ha OyMaxxHoM HocutTene. Bpems pemenus 3amad 30 wmuH. 3aTem
OCYIIECTBJISIETCS MPOBEPKA pEIICHUs 3a7ady SK3aMEHATOPOM U BBICTABISETCA
OIIEHKa, COrJJaCHO METOJMKH BBICTABJIECHUS OIEHKU TMPU  MPOBEICHUU
IIPOMEKYTOUHOM aTTeCTALNH.

8 YYHEBHO METOANMYECKOE U HTHO®POPMALIMOHHOE
OBECINEYEHUME JUCIUIIJIMHBbI)

8.1 IlepeyeHb y4eOHOIl JHUTepaTypbl, HEOOXOAMMOW /JISI OCBOEHMS
AUCHUIJINHBI

1. A.B. Crapuenko, P.b. Hyrepman, E.A. Jlanwnkun, YucineHHoe
MOJICIMPOBAHUE TYpOYJIEHTHBIX Te-4YCHUI U TIEPEHOCA TPUMECH B YIIMYHBIX KaHBO-
Hax [DnexkTpoHHBIN pecypc] : yueOHoe mocodue. Tomck : TI'Y, 252 ¢. — Pexum
nocryna: https://e.lanbook.com/book/91998

2. 10.A. bynsirun, C.I. BamoxoB, H.B. 3aBap3un, A.B. Kperunus,
Marematuueckoe MOJIETUPOBaHUE TUAPOAMHAMUYECKUX TMPOIECCOB B AJIEMEHTaX
MPOTOYHOM YacTH HedTsHOoro obopymoBaHus. - Boponex : ®I'bBOY BIIO
"BopoHexcKkuii rocyJapCTBEHHbIM TeXHUYE-CKU yHuBepeutet'”, 2013. 219 c.

3. K.H. Bonkos, B.H. EmenssanoB, MoaenupoBaHue KpyNHBIX BUXPEH B
pacuerax TypOyJEHTHBIX TEUEHHH [DIEeKTpOHHBIA pecypc] : yueOHoe mocooue /
MockBa : ®wusmatiur, 2008. — 368 c¢. — Pexum pocryna:
https://e.lanbook.com/book/49083.

4. K.H. Bonkos, B.H. EmenbanoB, B.A. 3azumko, TypOynentHele cTpyu --
CTaTUCTHUYECKUE MOJEIM U MOJEIUPOBAHUE KPYIHBIX BUXpPEU [DIEKTPOH-HBIN
pecypc] : MoHorpadus /— DnekTpoH. naH. — Mocksa : ®usmatiur,— 360 c. —
Pexxum nocty-na: https://e.lanbook.com/book/59662.

8.2 Ilepeyenr HH(pOPMALNMOHHBIX TEXHOJIOITHMil, HMCIOJIb3yeMbIX INpPH
OCYLECTBJICHMH 00pa30BaTeJbHOI0 Npouecca M0 AUCHUILIMHE, BKJIKOYAS
nepeyeHb  JIMIEH3HMOHHOr0  MPOrPaMMHOro0  olecmedyeHusl, PecypcoB
HH(POPMAIMOHHO-TEJIEKOMMYHUKAUMOHHOU ceTH «HTepHeT», COBPEeMEHHbIX
npogeccHOHAIbHBIX 023 JaHHBIX U HHPOPMAIMOHHBIX CIIPABOYHBIX CHCTEM:

1. DnexkTpoHHas HHPOPMAIMOHHO-00pa3oBaTENbHAs Cpella YHUBEPCUTETA
http://eios.vorstu.ru

2. KoHCynbTUpOBaHUE MOCPEACTBOM JIEKTPOHHOM MOYTHI




3. Ucnonp30BaHue Npe3eHTalui IPH MPOBEICHUH JICKIIMOHHBIX 3aHATHI

4. TlpuobOpereHue 3HaAHUM B IMpollecce OOUIEHUS CO CHEHAIUCTAMHU B
obnactu MaTEMaTUYeCKOro MOJIEJIMPOBAHUS Ha pO(HIIbHBIX
CIIeIMAIM3UPOBAHHBIX caiTax (hopymax)

5. Ilporpammuoe o6ecrnieuenue: Jlunensus [10 ANSYS (JIum. Ne 1020620
BI'TY)

6. Pexomenayemass nuTepaTypa B BHJE OJEKTPOHHBIX PECYPCOB
npexacraBieHa Ha caiite BI'TY (9neKkTpoHHBIM KaTajor HayYHO-TEXHUYECKOU
OMOJIMOTEKN):

http://catalog.vorstu.ru/MarcWeb/Work.asp?ValueDB=41&DisplayDB=vgt
u_lib

7. DnekTpoHHO-OuOnMoTeuHas cuctema «Jlaupy» (JOCTym ¢ KOMIBIOTEPOB
BV-3a) http://e.lanbook.com

8.  Hudopmarmonno-ananutudeckas  cucrema SCINCE  INDEX
http://elibrary.ru/

9. Caitr kommanuu  KAJIDPEM  Poccus  https://www.cadfem-
cis.ru/knowledge/video-cadfem/cfd

10.  MexnayHapodaHelii  Hay4dHO-oOpazoBaTenbHbBI  cadTt  EqWorld
http://eqworld.ipmnet.ru/indexr.htm

11. XKypuan «Marematuueckoe MmojaenupoBaHue» Ha OOmepoccuiickoM
MaTeMaTHYeCKOM MopTasie

http://www.mathnet.ru/php/journal.phtml?jrnid=mmé&wshow=details&optio
n_lang=rus

9 MATEPUAJIBHO-TEXHUYECKAS BA3A, HEOBXOANUMAS J1JIs1
OCYHIECTBJIEHUS OBPA3OBATEJIBHOI'O ITPOLECCA
Criennanu3upoBaHHas JICKIIMOHHAS ayTUuTOpHUs,  OCHAIEHHAs
000pyI0BaHNEM /IS JICKITMOHHBIX JEMOHCTPAIUN U TIPOSKIIMOHHON ammapaTypoi
[TpoeKTHO-KOHCTPYKTOPCKUH 1IeHTp 10 goroBopy mexay OAO Typbonacoc
u ®I'bOY BIIO BI'TY Nel32/316-13 ot 29 Hos0ps 2013 roma Ha co3jgaHue u
obecrnieyeHre NeITeIbHOCTH 0a30BOM Kadeapbl HedTerazoBoro oOOpy/I0BaHUS U

TpaHCIIOPTUPOBKH (0a30BOil Kadeaphl) CO3MaHHOW mpu 0a30BOM OpraHU3alUH
(xoMmmbroTepsl — 15 mr, MOY A0))

10. METOANYECKHUE YKA3ZAHUSA JISI OBYUYAIOIIIUXCA 11O
OCBOEHUIO JUCHUIIJIMHBI (MO Y JIA)

[To mucumrumbae «PacdeT TypOyJEHTHBIX TOTOKOB B TPYOOIPOBOIAX)
YUTAIOTCS JIEKIUU, IPOBOJATCS MPAKTUUECKUE 3aHSATHUSI.

OcHOBOM UM3y4YeHHUs] JUCHUUIUIMHBI SIBIISIFOTCA JIGKIUH, HA KOTOPBIX
u3JlaraloTcs HauboJiee CylIeCTBEHHbIE U TPYAHbIE BOIPOCHI, & TAKKE BOIPOCHI, HE
HalIeAIne OTPAXKEHUS B YUeOHOU JIUTEpATypE.

[IpakTUueckre 3aHSATHS HaMpaBieHbl HA NPUOOPETEHHE NPAKTUYECKUX
HABBIKOB pacyeTa TypOyJIEHTHBIX TE€YEHUH B TpyOOnpoBoAax. 3aHATUS TPOBOJATCA
NyTEM pelIeHUs] KOHKPETHBIX 3a/1a4 B ayIUTOPHUHU.

Bun yuebnbIx JlesTenbHOCTh CTyIEHTa




3aHSATUH

Jlexusa

Hamnncanue koHCIEKTa JEKIHNA: KPAaTKO, CXEMaTUYHO, MOCIEA0BATEIIBHO
(GUKCUpOBaTh OCHOBHBIE TIOJIOKEHUS, BBIBOJBL, (OPMYIHUPOBKH,
00001IeHNs; TTOMeYaTh Ba)KHbIE MBICIIH, BBIIEISATH KIIIOYEBBIE CIIOBA,
TepMmuHbl. [IpoBepka TEPMUHOB, MOHATUH C IMOMOIUBIK HUMKIOIEINM,
CJIOBAapel, CIPABOYHHUKOB C BBIIMCHIBAHUEM TOJIKOBAHUW B TETPA[b.
OO6o3HaueHue BOMPOCOB, TEPMHUHOB, MaTepHalia, KOTOPBIC BBI3BIBAIOT
TPYIHOCTH, TIOMCK OTBETOB B pEKOMEHJIyeMoH sureparype. Ecnm
CaMOCTOSITENTLHO HE YAaeTcs pa3o0parbcs B MaTepuaie, HEOOXOIHMMO
chopMyIupOBaTh BOMPOC U 33/aTh MPEMOJaBaTeNl0 Ha JIGKIIMA WU Ha
MIPAKTUYECKOM 3aHSTUU.

IIpaxTueckoe
3aHATHE

KoHcnekTupoBaHHEe  pEeKOMEHIYEeMBIX  HCTOYHHKOB. PabGora ¢
KOHCIIEKTOM JICKIMH, MOATOTOBKA OTBETOB K KOHTPOJIBHBIM BOIIPOCAM,
IIPOCMOTP pPEKOMEHAYeMOU mureparypsl. IlpociymuBanue ayauo- u
BUJIEO3aIIUCEN 10 3alaHHON TeMe, BBIIOJHEHHE PacueTHO-TpapUUECKuX
3a/IaHMi, pelIeHUE 3aa4 110 aJITOPUTMY.

CamocTosTenpHas
pabora

CamocrosiTennbHass paboTa CTYACHTOB CIIOCOOCTBYET  TIyOOKOMY
YCBOCHUA yqe6H0r0 MaTtcpuralia )41 Pa3BUTHUIO HaBBIKOB
caMm000pa3oBaHuUs. CamocrosiTenpHas paborta npeanoaracT
CIICAYIOIINE COCTABIIAIOIIHUE:

- paboTa ¢ TeKcTaMu: y4eOHHWKAaMH, CIIPAaBOYHUKAMHM, TOTIOJHUTEIHLHON
JTUTEPATypPOi, a TAaKXkKe MPOPadOTKAa KOHCIIEKTOB JICKIIHIA,

- BBITIOJTHEHUE JIOMANTHHUX 3a/IaHUi U PacyeToB;

- pa60Ta Haa TCMaMU IJId CaMOCTOATCIIBHOT'O U3YUYCHUA,

- yuacTHe B pabOTe CTyIEeHYeCKUX HaydHBIX KOH(MEPEHIINH, OTMMITHAT,

- IOJArOTOBKA K IPOMEKYTOYHON aTTECTaLUU.

ITonroroBka K
IIPOMEKYTOUYHON
aTTecTaluu

I'0TOBUTBCS K MPOMEKYTOYHOM aTTECTALUU CIENYET CUCTEMAaTUYECKH, B
TE€YEHHE BCETr0 ceMecTpa. MIHTeHCHBHAas MOArOTOBKA JOJKHA HA4aThCs
HE IO3JHEE, YEM 3a MECAL-IOJITOpa IO NMPOMEKYTOYHOM AaTTECTALHH.
JlaHHBIE TIepe]] 3a4eTOM TpH JHA 3P (EeKTUBHEE BCETO UCIOIB30BATD [T
ITOBTOPEHUS M CHCTEMATU3allMU MaTepHaJIa.




