DenepanbHOE TOCYAaPCTBEHHOE OI0KETHOE 00pa30BaTEIbHOE YUPEKICHHE
BBICITIETO 00Opa30oBaHUs
«HoBocubupckuii TOCy1apCTBEHHBIN TEXHUISCKUN YHHBEPCHUTET

Kadenpa nnxkeHepHbIX TPOOIIEM SKOJIOTHH

HacnopT IK3aMCHa

o nucruiuiiie «KoMnbroTepHble TEXHOJIOTHH B 00JIaCTH TeXHOC(EpHOIl 0e30MmacHOCTH,
9KOJIOTHUHU U MIPUPOJONIOIB30BAHUS», 3 CEMECTP

1. Meroauka oneHKH

DK3aMeH MPOBOIUTCS B MHChbMEHHOW (opme, B Buje Tecta. CIHMCOK BOMPOCOB MPUBEICH
HIDKE. B Xo0/1e K3aMeHa mpernoiaBareib BIPaBe 337aBaTh CTYACHTY JOMOIHUTEIBHBIC BOIPOCH! U3
oOmero nepevns (1. 4).

2. Kputepuu oneHku

e OrtBeT Ha SK3aMEHALMOHHBIN TECT CUMTACTCS HEYAOBJEeTBOPUTEIBHBIM, €CIU CTYICHT NPHU
OTBETE€ Ha BOIPOCHI HE BIAJCET OCHOBHBIMH IOHSATHUSIMU M ONPEICICHUSMU, HE CIIOCOOEH
OTpENIeNUTh CTPYKTYpPY MpOrpamMMmbl, IpHU pEHIeHUH 3aJad JOMYCKaeT NPHUHIMUIUAIbHBIC
OIMOKH, IPaBWIBHBIX 0TBETOB MeHee50%, onenka cocrasiusier 0-9 6anios

* OrTBeT Ha PK3aMEHALMOHHBII TECT 3aCYUTHIBACTCS HA MOPOTrOBOM YPOBHE, €CIIU CTYACHT IpH
OTBETE HAa BOMPOCH BIIAJCET OCHOBHBIMU IOHSTHSIMH, MOXET pa3o0paThCsi B CTPYKType
IPOrpaMMBI, TPaBMIbHBIX OTBETOB 50-72%, onenka coctasnser 10-20 b6annos

* OtBerT Ha 3K3aMCHAIMOHHBIA TECT3aCUMTHIBACTCS Ha 0A30BOM YPOBHE, €CIIM CTYICHT IPHU
OTBETE Ha BOIMPOCHI BJIAJICET OCHOBHBIMHU MOHITHSIMH, 3aKOHAMH, MOXET pa3o0paTbcs B
CTPYKTYpE NTpOrpamMMbl, HAUTH OIIMOKY B XOJ€ PEIICHUs, HE JOMyCKaeT OIUOOK MpH
PEIICHUY 3a]1a4M, PABHIBHBIX OTBETOB 73-86%, onieHka coctaBisaeT 21-30 b6annos.

* OrtBeT Ha SK3aMEHAIIMOHHBIN TECT3aCYUTHIBACTCS HA MPOJABUHYTOM YPOBHE, €CJIU CTYJICHT IPH
OTBETE Ha BOIMPOCHI CIIOCOOEH OCYIIECTBUTH CPAaBHUTENBHBIM aHAIN3 MOJXOJ0B U METOOB,
CIIOCOOEH COCTaBUTH TOCIEAOBATEILHOCTh IIAaroB TMPU PEIICHWH 3a7add, CIOCOOeH
000CHOBATh BEIOOP METO/I0B ONITUMMU3AIINH PEIICHHUS, TPABUIbHBIX 0TBETOB 87-100%, oreHka
cocrasnsieT 31-40 6annos.

3. Ixkana oueHku

B oOmie#t ornenke mo MUCHUIUIMHE SK3aMEHAIIMOHHBIE OAJIbl YUUTHIBAIOTCS B COOTBETCTBUU C
npaBUJIaMd  OaJlJIbHO-PEUTUHIOBOM  CHUCTEMBI, TPHUBEIEHHBIMH B paboueil mporpamme
TUCIIAIUIVHEI.

4. Bompocsl K dK3aMeHy 0 AucuuIimHe «KoMIbloTepHble TEXHOIOTHH B 00J1aCTH
TeXHOC(epHOI 6€30MaCHOCTH, IKOJIOTUU U IPUPOIOTIONBE30BAHMSD

Bompoc Nel
Kaxkoit moxnyspe B paboueit miarhopme AnsysWorkbenchaeo6xoaumo BeIOpaTh AjIsi MPOBEACHHS PACUCTOB TCUCHHUS
JKHIKOCTEH U Ta30B:
1. Fluid flow (Fluent)
2. Static structural
3. Explicit dynamics
4. Thermal-electric

Bomnpoc Ne2
Kakas mocienoBaTenbHOCTh BEpHA!
1. Geometry - Mesh - Solution - Setup - Results
2. Geometry - Mesh - Setup - Solution - Results



3. Geometry - Mesh - Setup - Results - Solution
4. Geometry - Setup - Mesh - Solution - Results
Bompoc Ne3
Jnst kakux QYHKIKH TpeJHA3HAYCH CIIEIMATN3UpOBaHHbI Moays DesignModeler:
1. Co3gaHue KOHEYHO-PA3HOCTHOM CXEMBI
2. Co3gaHue reoMeTpun
3. 3agaHue TPaHUYHBIX YCIOBUIl
4. PenakTupoBaHue HACTPOEK peLIaTess
Bompoc Ned
st kakux GYHKUME OpeJHa3HAYCH CIICLHATH3UPOBaHHbINH Moy Meshing:
1. Coznanue reoMeTpry MOAEIN
2. UmmopT reomeTpun
3. I'enepanus ceTok
4. 3amaHue aBTOMaTHYECKIX pPa3MEpOB Te€OMETPHU

Bomnpoc Ne5
C moMoIIpI0 KaKOH OTIIINU BO3MOKHO MOATPY3UTh TOTOBYIO TEOMETPHIO B TIPOCKT:
1. Duplicate
2. Transfer data
3. New DesignModeler Geometry
4. ImportGeometry
Bomnpoc Ne6

Kaxkue nocneoBarenibHble 3Talbl YUCICHHOTO PELICHHS 331241 MOXKHO BBIICIUTh:
1. Penienue 3a1auu - co3anue reOMeTpHH - 00paboTKa pe3yIbTaToB
2. Ilpemnporieccop - mpoueccop - MOCTIPOLECCOp
3. Pemienue 3apaqn - CO3aHUE CETKU - 00paboTKa pe3yIbTaToB
4. Be16op ¢pu3uK0-MaTEMaTHIECKONH MOJIENIH - PEIICHNE 3aJa9H - 00paboTKa pe3ysIbTaToB
Bomnpoc Ne7
YTo OTHOCHTCS K IPETIPOLIECCOPY:
1. Co3naHue/MMITOPT T'€OMETPUYECKON MOJENHN; HMPOCTPAHCTBEHHAs NUCKPETH3aIMs pacdeTHOH o0iacTH; BBIOOP
(PU3MKO-XMMUYECKON MOJIENIN, OTIMCAHUE PACUETHON CXEMBI, 3a/laHie TPAaHUYHBIX U Ha4YaJbHBIX YCIOBHM.
2. Co3naHue/MMIOPT reOMETPUIECKON MOJIEITH; MIPOLIECC PEIICHHs 33/1a41; KOHTPOJIb Ha CXOJUMOCTb
3. Co3gaHue/MMIopT TeOMETPUYECKOH MOJIENN; ONMCAHUE PACUETHOW CXEMbI, 33/laHHe I'PAaHWYHBIX U Ha4daJbHBIX
YCIIOBHIA; IpOLIECC PEIICHHUS 3a/1a4H, KOHTPOJIb Ha CXOIMMOCTh
4. TlpocTtpaHCTBEeHHasi AMCKPETH3aLUsl pacyeTHOW o00JacTH; BBIOOP (U3MKO-XMMHYECKOH MOJENH, OIHCaHHe
pacyeTHoOi cXeMbl, 331aHie TPAaHUYHBIX ¥ HAYaJIbHBIX YCJIOBHH; 00pabOTKa U aHAJIU3 pe3yJIbTaToB
Bomnpoc Ne8
Kaknx ocobenHOCTEH cieqyeT n3derats Mpu MOCTPOSHUH CETOK:
1. CTpyKTYypUpOBaHHBIX CETOK
2. DyieMeHTOB B (hopMe IPaBUIIBHBIX F€OMETPUUECKUX Guryp
3. OTpunareabHEIX 00HEMOB
4. YMeHbILIEHUs pa3Mepa dJeMEHTa
Bompoc Ne9
Kakoit onmueii B crennaan3upoBanHoM moxayite Meshing, 3amarorcst Ha3BaHHS TPAHHIL TS 3aJaHUS TPAHUIHBIX
YCJIOBUH:
1. Face Meshing
2. Virtual topology
3. Sizing
4. Named Selection
Bompoc Nel0
Ha nanenu unctpymenros "detailsof "Mesh"” B crienmanusupoantom moayine Meshing 3agaercs pa3mep aiaemenra
C TIOMOIIBIO pa3Jiena:
1. Defaults
2. Display
3. Sizing
4. Statistic
Bompoc Nell
Eciu Mojiens npescraBisieT co00i TpEXMEPHYIO J€Tallb, TO MpH 3amycke Moayis Fluents pasgene DimensionGymer
CTOSITH (hIIaKoOK:
1.2D
2.3D
3. Unknown
Bomnpoc Nel2
Kakoi#i tun pemarens B moxayne Fluent ocHoBaH Ha CBSI3aHHOM PEICHUH YpaBHEHHIH HEpa3phIBHOCTH K MOMEHTOB, a



3aTeM IIOCJICIOBATENILHO PEIICHU ypaBHEHWH DJHEPTHH, ypaBHEHHUS MoJeNed TypOyJeHTHOCTH M YpaBHCHHE
IEpEeHOCA KOMIIOHCHTOB!
1. Pressure-based
2. Density-based
3. Density-fluent
4. Density-pressure
Bompoc Nel3
Kakoit Tun penratens B Moayie Fluent noxkmtodaer anroputm pacuera ypaBHeHuil HaBbe-CTOKCa, OCHOBaHHbIH Ha
METOAC KOPPCKIIUU JaBJICHUA:
1. Pressure-based
2. Density-based
3. Density-fluent
4. Density-pressure
Bompoc Neld
Kakas n3 nepednciieHHBIX Moienel TypOyJICHTHOCTH OTHOCHTCS K IBYXITapaMeTPHUIECKUM:
1. Spalart-Allmaras
2. Transition k-kl-omega
3. TransitionSST

4. k-omega
Bonpoc Nel5
Kakoii onueii moaAKII0Yal0TCS XUMUUECKUE PEaKIUH:
1. Volumetric
2. Diffusion
3. Chemical reaction
4. Mixture
Bompoc Nel6

Kakne ko3 purmeHTs HCTIoNb3yI0TCs B ypaBHEHUN AppEeHHYycCa:
1. IIpempKCIIOHeHIMAIBHBI MHOKHTEIb, SHEPTUsI aKTHBALIIH
2. IlpenpKCIIOHCHIMAIBHBIA MHOKUTEINb, CTEXHOMETPUIECKUH KO3 HUINCHT
3. Koadduruent nuddysun, crexuoMeTpudeckuii ko3GhHUIMeHT
4. Koapduuuent nuddysun, sHeprusi akTHBALUH

Bompoc Nel7
Kakoe 13 nepedncieHHbIX TPaHUYHBIX YCIIOBHH "nuiHee":
1. mass flow inlet
2. pressure inlet
3. velocity inlet
4. symmetry

Bompoc Nel8
Kakoii THIT rpaHIYHBIX YCIIOBHI HCIIONIB3YETCS AJISl BXOAHOW TPAHHIIBL:
1. Pressure outlet
2. Velocity inlet
3. Symmetry
4. Outflow

Bonpoc Nel19
Yemy paBHO HOpMaJIbHOE aTMOC(hEepHOE JaBJICHHUE: !
1. 101325 T1a
2.101325 arm.
3.101325.511a
4. 101325 MUITUMETPOB PTYTHOTO CTOJI0A

Bompoc Ne20
Kakas u3 nepeurciIeHHbIX THIIOB TPAHUIL SIBJISICTCS BBIXOTHOM:
1. Pressure far-field
2. Outflow
3. Inlet vent
4. Intake fan

Bompoc Ne21
KaxwumM rpaHIYHBIM YCIIOBHEM 33a€TCSl YCIOBHE MAaCCOBOTO pacxoja:
1. Mass flow inlet
2. Inlet vent
3. Outflow
4. Pressure outlet

Bomnpoc Ne22
Kaxkoe u3 ypaBHeHuit He ucnosb3yercs B pemiarene density-based:



1. YpaBHEeHHE HEPA3PHIBHOCTH
2. YpaBHEHHS KOJIMIECTBA IBIKCHUS
3. Ypauenune Menzeneesa - Kimaneripona
4. 3axoH I'yka
Bompoc Ne23
C moMOIIBI0 KaKOH OTIIINY MPOUCXOAUT 3aIaHIe HadalbHBIX JaHHBIX BCEM PAaCUCTHBIM BEIHMIMHAM:
1. Initialization
2. Solution
3. Convergence criterion
4. Run calculation

Bompoc Ne24
YT0 OTHOCUTCA K IOCTHPOLIECCOPY:
1. O6paboTka 1 aHAIH3 PE3YITHTATOB
2. IIpouecc peweHus 3aga4u
3. Beibop Gu3HKO-XUMUIECKOH MOIenn
4. 3amaHve TPaHUYHBIX U HAYAJIBHBIX YCIOBHH
Bompoc Ne25

Kakum crioco6oM Helb3si PeICTaBUTh PE3yJIbTaT pacuyeTa mporpaMMHoro Moayms Ansys Fluent:
1. C momompio rpaduka

2. C noMouIs10 U30IMHUN

3. C noMOIIbI0 aHATUTHYECKOTO PEeIICHHUs ypaBHEHUS

4. C moMOIIBIO YHUCIIOBBIX 3HAUCHUH

Bompoc Ne26
Onpenenure, Kakue U3 BEICKa3bIBAaHUI BEPHBIE:
1. Pe3ynbTaTOM KOMIBIOTEPHOTO MOJEIMPOBAHMS SIBIISIETCS TPOTHO3 TOM MIJIM MHON CTETIEHH JOCTOBEPHOCTH
2. KommbploTepHOE MOIEIMPOBAaHME YCIENIHO, €CIM pPEe3yabTaT MPOBEICHUS pPACUYETOB COBMANACT C
SKCHEPUMEHTANBHBIMH PE3yNbTaTaMH.
3. TloTpeOHOCTH B MOAEIHMPOBAHUM ONpENENSCTCS IKOHOMHUEH CHII, CPEICTB M BpPEMEHH, 3aTpauyeHHbIX Ha
HCCJICI0OBAaHNE JaHHOW KOHKPETHOH 3aJauu
4, KOMHI)IOTepHOC MOACJIUPOBAHNE OCHOBBIBACTCA UCKIIIOUUTEIILHO Ha aHAJIUTUYCCKUX BBIYUCIICHUAX

Bonpoc Ne27
[TnrocoM KaueCTBEHHOTO MOJICITUPOBAHHUS SBIISICTCS:
1. Tlo3BonsieT MPOCIEAUTH CBA3b MEXKAY [IUHAMHKOH CHCTEMBI U XapakTepoOM B3aMMOJCUCTBHS MEXKIY
MepeMEHHBIMU
2. Mojienib MOKET AaTh rpy00e KaueCTBEHHOE OMMCAHNE TSH/ICHIUI B TUHAMHUKE MEPEMEHHBIX
3. HenmpurogHa i MOBCEIHEBHO BCTPEYAIOIIMXCS CIIyyaeB, YYBCTBUTEIBHBIX K TOYHOMY KOJHYECTBEHHOMY
OayaHCy MEX/y TIEpeMEHHBIMHU

Bompoc Ne28
OCOOEHHOCTSIMH CTaTUCTHYECKUX MOJIEJIeH SIBISIETCS:
1. Tlo3BonsieT NPOCIEIUTh CBSI3b MEXAY JHHAMUKONM CHUCTEMBl M XapaKTepOM B3aUMOJIEHCTBUS MEXKIY
NEPEMEHHBIMU
2. CTposiTcs Ha JOMYIIEHHH, O TOM, YTO MOJICIHPYEMbIH POIIECC CIyYacH M0 CBOSH MpUpoIe
3. YcrenHo npuMeHSIOTCS IPY HETOTHOW HH(POPMAIUU O MOACTHPYEMBIX 00BEKTaX

Bompoc Ne29
Kakne n3 BeICKa3bIBaHHH OTHOCSATCS K MMUTALMOHHBIM MOAEISAM:
1. Tlo3BonsieT mNpPOCIEANTH CBA3b MEXAYy [IUHAMHUKON CHCTEMBI M XapaKTepOM B3aWMOAEHCTBHS MEXIy
TIepeMEHHBIMHU
2. CTposTcs Ha JOMYIIEHHH, O TOM, YTO MOJICIHPYEMBbIi POIIECC CIyYacH M0 CBOSH MPUPOIE
3. MOXHO BOCIIOJIb30BaThCSI OOJIBIIMM KOJIMYECTBOM TEOPETHUSCKUX U IKCIEPUMEHTAIBHBIX PA0OT B UCCIICIyeMO
obxacTé M Jath TBepaoe 000CHOBaHKE (PYHKIMOHATHHOMY IPEACTaBICHHIO COOTHOIICHUH MEXIy NepeMEHHBIMH,
HCIIOJIb3YEMbBIMU IPU MOJCIIUPOBAHNN

Bomnpoc Ne30
Kakne 3anaun pemraetr nporpaMMHBIN TPOJLYKT HHTETPA SKOJIOT-IIyM:
1. Pazpabotka n orieHka 3(p(peKTUBHOCTH IIyMO3AIIUTHBIX MEPOIPHATHH
2. OmpeziesieHNe CaHUTAPHO-3AIIUTHBIX 30H [0 XUMHYECKOMY 3arpsI3HEHHUIO
3. OmnpezienieHue CaHUTAPHO-3AIIUTHBIX 30H M0 (haKTOpy IIyMa MPOEKTUPYEMBIX U CYLIECTBYIOIINX IPEIIPUITHI



Bompoc Ne31
Kaxkwue 3agaun pemaeT nporpaMMHBIN poaykT Ipa-Bo3ayx:
1. PacdeTs! BEIOPOCOB 3arpsA3HSIONINX BEIIECTB B AaTMOC(EPHBIH BO3AYX OT Pa3INIHBIX MPOU3BOJICTB
2. laBeHTapH3anus BEIOPOCOB HA MPEATIPUATHIX
3. Pazpabotka u orneHKa 3 PEKTHBHOCTH ITYMO3AIIUTHBIX MEPOIPUSTHIA

Bonpoc Ne32
Kakwue 3a7auu pemaet mporpaMMHBIi TpoayKT Dpa-OTXomb!:
1. PacueThl BHIOPOCOB 3arpsi3HSIONINX BEIIECTB B AaTMOC(HEPHBIN BO3IYX OT Pa3IHMYHBIX IPOU3BOJICTB
2. MHBeHTapu3anys 00pa3yrIIUXCs, UCIOIb30BaHHBIX, 00C3BPEKCHHBIX, TIEPEIAHHBIX WIH MOJyYCHHBIX OTXOJ0B
(nmepeyeHb U KOJIMUECTBO)
3. Pacuer 00beMOB 00pa30BaHKsI OTXOJIOB MO PA3TUYHBIM METOAUKAM

Bompoc Ne33
Kaxue 3agauu pemaer nporpaMMHbIN NPOAYKT ABTOMArucTpaab-TOPOL;
1. PacdeTs! BEIOPOCOB 3arpsA3HSIONINX BEIIECTB B aTMOC(EPHBIH BO3AYX OT Pa3INYHBIX MPOU3BOJICTB
2. MuBeHTapm3amms o0Opa3yroNnuXcs, UCIIOIb30BaHHBIX, 00€3BPEKEHHBIX, MEPEAAHHBIX MM MOJYYEHHBIX OTXOJO0B
(mepedeHp U KOJIMIECTBO)
3. Pacuer BenM4YMH BBIOPOCOB 3arpsi3HSIONIMX BELIECTB B aTMOC(Epy aBTOTPAHCIIOPTHBIMU ITIOTOKaMHU Ha TOPOJCKHUX
MarucTpansx

Bonpoc Ne34
Kakue u3 nepednciieHHbIX YTBEPKICHUI BEpPHBIE:
1. B nporpammuom nponykte |CEM nponcxoaut acconmanust THHAN ¢ TPaHIMHU
2. B mporpammuom npoaykre |CEM mpoucxonut accorpanys JIMHUH ¢ 6JI0KaMu
3. B mporpammuom npoaykre |CEM mponcxoaut acconuans JIMHUH ¢ TTOBEPXHOCTSIMH
4. B mporpammuoM nponykte |CEM nmporcxoauT acconuanus To4eK ¢ BepIIMHAMHA

Bompoc Ne35
Yro monumaetcs mon onpeaeneanem O-Grid B mporpammuom mpoaykre |ICEM:
1. Tony4eHHas B OIHY OTEPAIMIO COBOKYITHOCTh GJIIOKOB, KOTOpasi BRICTPAUBACT JINHHH CETKH B BUIE OYKBBI «O»
2. DneMeHTaMHU CETKH SABJISIOTCA OKPY>KHOCTH
3. IlpaBuiibHbIC TETPAdAPHI OMUCHIBAIOT OKPYKHOCTD

Bompoc Ne36
OnpezleJmTe BCPHYIO MMOCICAOBATCIIBHOCTD!:
1. Geometry — Mesh — Setup — Solution — Result
2. Geometry — Mesh — Solution - Setup — Result
3. Mesh -— Geometry — Solution - Setup — Result

Bompoc Ne37
Kakue u3 nepeunciieHHbIX MoJieliel TypOyIeHTHOCTH OTHOCsTCS K Mojensiv RANS:
1. k-epsilon
2. k-omega
3. Detached Eddy Simulation
4. Large Eddy Simulation

Bompoc Ne38

Kakue u3 TNIEPCHYHNCIICHHBIX MO,I[GJ'ICﬁ OTHOCATCA K MOACIAM U3JTYUCHUS:
1. Detached Eddy Simulation

2. Discrete Transfer Radiation Model

3. Surface-to-surface Radiation Model

4. Large Eddy Simulation

Bomnpoc Ne39
KaKI/Ie nu3 nepeqncneHHHx FpaHI/I‘IHBIX yCHOBI/Iﬁ SIBIISIFOTCS yCJ'[OBI/I}IMI/I Ha BXO0IC:
1. Pressure Inlet
2. Mass Flow Inlet
3. wall
4. Inlet Vent

Bompoc Ne40
Kakwue u3 nepednciieHHbIX TPAaHIHYHBIX YCIOBHH SBJISTFOTCS YCIOBUSIMHE Ha BBIXOJIC:



1. Pressure Outle
2. Mass Flow Inlet
3. Exhaust Fan

4. Inlet Vent



