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OBILIASA YACTD

OneHouHbple MaTepuaibl MO0 AWCLMIUIMHE IPEIHAa3HAYEHbl I OLIEHKH JTOCTHXKEHUS
0o0yyarolMMUCS  3aIUVIAHUPOBAHHBIX  PE3YyJIbTATOB  OOyYeHUs 10 JAMCLUUIUIMHE, JTana
(dbopMHpOBaHUs 3aIUTAHUPOBAHHBIX KOMIIETEHIIMN M YPOBHS OCBOCHUS TUCIUILINHBI.

OrneHouHble MaTepuallbl MO JUCHUIUIMHE BKIIOYAIOT OLEHOYHBIE CPEICTBA I MPOBEACHUS
MEPONPUIATHH TEKYILIET0 KOHTPOJIS YCIIEBAEMOCTH U IPOMEKYTOUHOM aTTECTALUH.

dopmupyembie y 00y4aromerocsi KOMIETeHIINN:

1. [TK-1 CnocoGeH yuacTBOBaTh B MPOEKTHO-KOHCTPYKTOPCKOU JEATEILHOCTH B chepe
TEIJIOOHEPTETUKU U TETJIOTEXHUKHU
N]I-1 BemmonaseT moaenupoBaHue GU3HYECKUX U MEXaHUYECKHUX MTPOIIECCOB B
YHEPreTHUECKOM 000PYIOBAaHUH C IPUMEHEHHEM CUCTEM aBTOMATH3UPOBAHHOTO
IPOEKTUPOBAHUS

1 BKIIFOYACT:
JJIA TEKYIEro KOHTPOJIA YCIIEBA€MOCTH:

®Popma peanuzamu: KommerorepHoe 3aganue
1. KM-1 (KoHTposbHas pabota)
2. KM-2 (KonTponbHas padboTa)
3. KM-3 (KonTposnbHas paboTa)
4. KM-4 (KontposnpHas pabota)

BbPC nucuuninHbl

6 cemecTp

IlepeyeHb KOHTPOJIBHBIX MePONPHUATHI TEKYIIEro KOHTPOJS YyCHeBaeMOCTH IO
AUCUHHUILINHE:

KM-1 KM-1 (KontposbHas paboTa)

KM-2 KM-2 (KonTponbHas paboTa)

KM-3 KM-3 (KontposbHas paboTa)

KM-4 KM-4 (KonTponbHas paboTa)

By npomexyTo4HOI aTTecTalMy — 3a4€T C OLIEHKOM.

Beca KOHTPOJIBHBIX MEPONIPUATHI, %o
Pa3znen nucuuninHbl Unnexe KM- | KM- | KM- | KM-
KM: 1 2 3 4
Cpoxk KM: 4 8 12 16
Teopernueckrie OCHOBBI MOJEIUPOBAHUS IIPOLIECCOB
TEMJIOMacCOOOMEHA B SHEPTreTHUECKUX YCTaHOBKAX
Teopernueckrie OCHOBBI MOJEIUPOBAHUS IIPOLIECCOB + +
TEIJIONPOBOJHOCTH
Teopernueckrie OCHOBBI MOJEIUPOBAHUS IIPOLIECCOB KOHBEKIIMU + +
Teopernueckre OCHOBBI MOJIETUPOBAHMS JIYYHCTOTO + +
TEII000MeHa




YucieHHOe MOJISTMPOBAHKE MTPOIIECCOB TEIIOMAcCOOOMEHa B
DHEPIreTUYECKUX YCTaHOBKAX

UuciaeHHoe MOJIeIMPOBAHKUE MPOLIECCOB TEMJIOMPOBOIHOCTH + + +
YucnenHoe MOJEIUPOBAHUE ITPOLIECCOB KOHBEKIINN + + +
YuciieHHOe MOACIIUPOBAHKE TTPOIIECCOB JTYUYHUCTOTO TEIJI000OMEHa + + +

Bec KM: | 20 20 30 30




COJAEPKAHUE OLNEHOYHBIX CPEJACTB TEKYHEI'O KOHTPOJISA

1. Oyenounvie cpeocmea 011 OUeHKU 3ANIAHUPOBAHHBIX PE3YIbIMAM 06 00yUeHUA NO OUCUUNTIUHE, COOMHECEHHBIX C UHOUKAMOpamu
00CMUIICCHUS KOMNEmeHY UL

Nunexc Nunukarop 3anjaHUpOBAHHBIE KonTposbHas Touka
KOMITETCHIIMHT pe3yiabTaThl OOyYEHHsS IO
JUCIUILINHE
IK-1 N-1nka Boimonnsier | 3HaTh: KM-1 KM-1 (KoutposnbsHas pabota)
MOJIETTUPOBAHKE METO/Ibl YUCIICHHOTO KM-2 KM-2 (KonTposabsHas paboTa)
bu3nIecKuX u | MmonenupoBanus nporeccoB | KM-3 KM-3 (KonTpoasHas pabora)
MEXaHUYECKUX IPOIECCOB B | TEIIOMaccOOOMEHa, KM-4 KM-4 (KonTposabsHas padboTa)
HSHEPTrEeTUYECKOM MPOTEKAIOIINX B
o0opynoBaHUU C | PHEPreTUYECKUX YCTAaHOBKAX
MIPUMEHEHUEM CHUCTEM | METOJbI YIIPOIIECHUS
ABTOMATHU3MPOBAHHOTO pacyeTHbIX MOJIeNIeH,
MIPOCKTUPOBAHUS HCIIOIB3YEMBIX TIPU
MOJEJIIMPOBAHUH MPOLIECCOB
TEIIOMaccooOMeHa,

MPOTEKAIOIINX B
SHEPTEeTUUECKUX YCTAaHOBKAX
YMeTh:

MIPUMEHSATHh METO/IBI
YUCJIIEHHOTO MOJIEIUPOBAHUS
MPOIIECCOB
TEIIOMaccOOOMEeHa MpH
MPOCKTUPOBAHUHT
SHEPIreTUYECKUX YCTAaHOBOK
HCIIOIL30BaTh
nH(OpMAaIIMOHHBIE
TEXHOJIOTHH, IPUMEHSIEMbIC
JUTSL MOJIETTUPOBAHUS
MIPOIIECCOB




TEILIOMAcCOOOMeEHA B
JHEPreTUYECKUX YCTAHOBKAX




II. Cooeporcanue oyenounvix cpeocme. Illlkana u kpumepuu oyenusanus
KM-1. KM-1

®opmbl peaiusanun: KomnbroTepHoe 3a1anue

Tun KoHTpoIBHOr0 MeponpusaTus: KontponsHas padora

Bec konTpoabHoro meponpusitusi B BPC: 20

IIpouenypa mnpoBeleHHs] KOHTPOJbHOro Meponpusitusi: CTyIeHTH TMOJYYalOT BapHaHT
KOHTPOJIbHOM paboThl. Ha BBITTOTHEHHE KOHTPOIBHOW pabOThl OTBOAUTCS 45 MUHYT.

Kpartkoe conep:xanue 3aganus:
OpueHTHPOBaH Ha IPOBEPKY 3HAHMS 10 COOTBETCTBYIOLIEMY Pa3zeny IUCIUIUIMHbI

KoHTpoJibHbIE BONIPOCHI/3aJaHUA:

3annaHupoOBaHHbIE pe3yibTathl | Bompocsl/3ananus 1Jist IpOBEPKU

00y4eHUs IO TUCHIUILINHE

3HaTh: METO/TBI YHCIIEHHOTO 1.TTocTpouTh TPEXMEPHBIC MOJICIIA CTEHOK 3JICMEHTOB
MOJICIIMPOBAHUS IPOIIECCOB IHEPreTHIECKOr0 000pYI0BaHUs, B KOTOPBIX
TEIIOMAacCOOOMEHa, MPOTEKAIOIINX B MPOTEKAIOT TEIUIOOOMEHHBIE TIPOIIECCHI (TPYOHI,
OHEPreTHUYECKUX YCTAaHOBKAX MMOBEPXHOCTH HArPeBa, OXJIAXKTACMOH JIOTIATKU

TypOHHBI, 5KapOBOH TPYObI KaMEPhI CTOPaHUs)
2.ITocTpouTh TpEeXMEpHBIE MOJIEIN TIOTOKA,
OMBIBAIOIIIETO CTEHKHU 3JIEMEHTOB SHEPTeTUYECKOTO
000py10BaHusl, B KOTOPBIX MPOTEKAIOT
TETIO0OMEHHBIE TIPOIIECCHI

3.ITocTpouTh COMpsIKEHHBIE TPEXMEPHBIE MOJIEIH
CTEHOK 3JIEMEHTOB SHEPreTHYECKOT0 000PyI0BaHMs U
OMBIBAOIIETO MX TTOTOKA

Onucanue MIKAJbI OLlEeHUBAHUS

Oyenxka: 5 («OTIINYHOY)
Huodicnuii nopoe evinonnenus 3aoanus 6 npoyenmax: 85
Onucanue xapakmepucmuxu evinoinerus 3Hanus: O1eHKa "OTINYHO" BBICTABIISETCS €CIIM 3aJaHue
BBITIOJTHEHO B MOJIHOM 00'beMe WIJIH BBITIOTHEHO MPEUMYIIIECTBEHHO BEPHO

Oyenxa: 4 («XOpoILIO»)
Huodienuii nopoe évinonnenus 3adanus 6 npoyenmax: 15
Onucanue xapaxmepucmuxu evlnoinenus 3Hanus: OLeHKa "X0opoIo" BEICTaBISETCS €CITN
OOJIBIIIMHCTBO BOIPOCOB PACKPBITO. BRIOpaHO BepHOE HaIpaBieHHE Ui PELICHUs 3a1a4

Oyenka: 3 (KyIOBICTBOPUTEIHHOY)
Huodicnuii nopoe svinonnenus 3aoanus 6 npoyermax: 50
Onucanue xapakmepucmuxu evinonnenus 3uanus: OTeHKa "yI0BIETBOPUTEILHO" BHICTABIISETCS
€CITH 3aJIaHUE MMPEUMYIIIECTBEHHO BBITIOJTHEHO

Oyenka: 2 («<HEYIOBIETBOPUTEITHEHOY)
Onucanue xapakmepucmuku gvinonenus 3uanus: OleHKa "HeyJ0BIeTBOPUTEILHO" BBICTABISETCS
€CJIM 33JIaHUE BBITOJIHEHO HEBEPHO HJIU MPEUMYIIECTBEHHO HE BBITOJTHECHO




KM-2. KM-2

®opmbl pean3anuu: KoMIblOTEPHOE 3a1aHKE

Tun koHTpoabHOr0 MeponpustTus: KourponsHas paborta

Bec koHTpobHOr0 Meponpustusi B BPC: 20

IIpouenypa npoBeaeHUsi KOHTPOJBLHOIO Meponpusitusi: CTyIeHTBHI IIOJIY4arOT BapHaHT
KOHTPOJIbHOM paboTsl. Ha BeIMOMTHEHNE KOHTPOIBHOM paboThl OTBOAUTCS 45 MUHYT.

KpaTkoe conep:kanue 3a1aHusi:

OpueHTupoBaH Ha MPOBEPKY 3HAHUS IO COOTBETCTBYIOIIEMY pPa3/ieny JUCHUILTAHBI

KoHTposibHbIe BONPOCHI/3aJaHUA:

3arnaHUpOBaHHbIE pE3yNbTaThl OOyYEHUsS 110
JUCLUILINHE

Bomnpocel/3aganust st IpoBEpKU

3HaTh: METO/AbI YIIPOILICHHUA PaCyYCTHBIX
MOI[GJ'IGIZ, HCIOJIb3YCMBIX IIPU MOACIUPOBAHUN
IMponeccoB TCHHOMaCCOO6M€Ha, IMPOTCKAOIIUX
B DHCPICTHUYCCKUX YCTAHOBKAX

1.IToctpouTh 0OBEMHYIO PACUETHYIO CETKY
CTEHOK 3JIEMEHTOB SHEPreTHYECKOI 0
000opyIoBaHUs

2.IToctpouth 06BEMHYIO

HECTPYKTYPUPOBAHHYIO PACUETHYIO CETKY
MOTOKA, OMBIBAIOIIETO CTEHKHU 3JIEMEHTOB

HHEPTEeTUIECKOTO 000PYIOBAHHUS
3.IToctpouTh 0OBEMHYIO
CTPYKTYPHPOBAaHHYIO PACYETHYIO CETKY
HOTOKA, OMBIBAIOLIETO CTEHKH JIEMEHTOB
HHEPTETUIECKOTO 000PYTOBAHHUS

Onucanne MKAJbI OIlEHUBAHUS

Oyenka: 5 («OTIINYHOY)
Huodienuii nopoe sévinonnenus 3adanus 6 npoyenmax: 85
Onucanue xapakmepucmuxu evlnoinerus 3Hanus: O1eHKa "OTINYHO" BBICTABIISETCS €CIIM 3aJaHue
BBITIOJTHEHO B MOJIHOM 00'beMe WIIHM BBITIOTHEHO MPEUMYIIIECTBEHHO BEPHO

Oyenxa: 4 («XOpoILI0»)
Huodicnuii nopoe evinonnenus 3adanus 6 npoyenmax: 15
Onucanue xapakmepucmuxu evinoinerus 3Hanus: O1eHKa "OTINYHO" BBICTABIISETCS €CIIH 3aJaHue
BBITIOJTHEHO B MOJIHOM 00'beMe WIIH BBITIOITHEHO MPEUMYIIIECTBEHHO BEPHO

Oyenka: 3 («yIOBJIETBOPUTEIHHOY)
Huodicnuii nopoe sévinonnenus 3aoanus 6 npoyermax: 50
Onucanue xapakmepucmuxu ebinonnenus snanus: OueHka "yIoBIeTBOPUTENBHO" BBICTABIISETCS
€CIIM 3a/1aHue NMPEUMYILECTBEHHO BHITIOJIHEHO

Oyenka: 2 («HEYJTOBIETBOPUTEITHEHOY)
Onucanue xapakmepucmuku gpinonnenus 3uanusa: OleHKa "He 3a4TeHO" BBICTABIISETCS €ClIU
3aJJaHUE HE BBITIOJHEHO B OTBEJICHHBIN CPOK WM Pe3y/IbTaT HE COOTBETCTBYET 3aJIaHUIO

KM-3. KM-3

®opmbl peasausanun: KomnsroTepHoe 3a1anne

Tun kouTpoabHOro Meponpusitusi: KontponsHas padora

Bec konTposbHoro meponpusitusi B BPC: 30

IIpouenypa npoBeaeHHusi KOHTPOJBLHOro Meponpusitusi: CTyIeHTBHl IIOJIY4alOT BapHaHT
KOHTpPOJIbHOM paboThl. Ha BbIMOIHEHNE KOHTPOIBHOU paboThl OTBOJUTCS 45 MUHYT.




KpaTkoe conep:kanue 3a1aHus:

OpueHTHPOBaH Ha IPOBEPKY YMEHHUS 10 COOTBETCTBYIOIIEMY pa3ieily AUCHUTLINHBI

KOHTpOJILHLIe BOHpOCbI/SaL[aHI/Iﬂ:

3aryaHupOBaHHbIE pe3yabTathl | Bompocsl/3ananus 11 IpoBepKu

00y4YeHHMsI 10 JUCLUIUIMHE

VYMmers: UCIIOJIb30BATh 1.CopmynupoBaTh MOCTAHOBKY 33a4H MPOTEKAIOIINX
UH(POPMAaILIMOHHbIE TEXHOJIOTHH, B 3JIEMEHTAX YHEPreTUYECKOro 000py10BaHUs

MMPUMCHACMBIC IJIsI MOJCIUPOBAHUA
IIponeccoB TEII0MaccooOMeHa B
SHCPICTUUCCKHUX YCTAHOBKAX

TEIIO0OMEHHBIX IPOLIECCOB: BHIOPATh MOAXO/ K
MOJIETTMPOBAHHIO (COMPSKEHHBIH, HECOTPSKEHHBIN ),
3a71aTh KOY(QPHUIUEHTH PU3NUECKUX YPaBHEHUH, a
TaKKe TPaHUYHBIC U HAYaJIbHbIC YCIOBHS, ONPEACTUTh
MOJXO/IbI K pacueTy CBOMCTB MaTepUAIIOB U
TETJIOHOCUTENEH ) MPOTEKAIOIINX B 3JIEMEHTaX
HHEPTeTUYECKOr0 000pyIOBaHUS TETNIOOOMEHHBIX
IPOLIECCOB

2.3anaTh HaCTPOMKHU pelaTelis U OCYIIECTBUTh
YHCIIEHHOE MOJICITMPOBAHUE MTPOLIECCOB TEINIOOOMEHA B
KOHCTPYKTHUBHBIX 3JIEMEHTaX YHEPTETHIECKUX
YCTaHOBOK

3.0cy1ecTBUTh YUCIEHHOE MOJIEIMPOBAHUE IIPOLIECCOB
TEII000MEHa B KOHCTPYKTHBHBIX JIEMEHTaX
HHEPTeTUYECKUX YCTaHOBOK

Onucanne MKAJbI OIlCHUBAHUS:

Ouyenka. «3a4TECHO»
Onucanue xapakmepucmuku blnoinenus 3nanus; OUeHKa "3a4TeHO" BhICTABISETCS €CIIM 3a/laHue
BBITIOJIHEHO TTPABUIILHO WM C HE3HAUNUTEILHBIMHU HEI0YETaMHU

Ouyenka: «He 3a4TCHO»
Onucanue xapaxmepucmuxu evlnoaneHus 3nanus: OleHKa "He 3a4TeHO" BBICTABIIAECTCS €CIIU
3a/laHue HE BBIITOJIHEHO B OTBEJACHHBIN CPOK WM PE3yJIbTaT HE COOTBETCTBYET 3a/IaHUIO

KM-4. KM-4

®opmbl peanauzannu: KomnelorepHoe 3a1anue
Tun kourpoasHoro meponpusitusi: KonrponsHas pabora
Bec koHTpObHOrO Meponpusitusi B BPC: 30

IIpouenypa npoBeaeHUs] KOHTPOJBLHOIO MepPONPHUSTHS:

CryneHThl TOJy4yalOT BapUaHT

KOHTPOJIbHOM paboTsl. Ha BIOMTHEHNE KOHTPOJIBbHOI paboThl OTBOAUTCS 45 MUHYT.

KpaTlcoe CoA€CpKaHME 3alaHUA:

OpI/ICHTI/IpOBaH Ha IPOBCPKY YMCHUS 110 COOTBCTCTBYIOLIEMY Pa3aCily JUCHUIIIIMHBI

KoHTpoJibHbIE BONIPOCHI/3aJaHUA:

3aHHaHI/IpOBaHHBIC PE3YyIbTAaThl
06yqu1/Is{ 110 JUCHHUITIINHE

Bomnpocel/3aganus i IpoBEepKU

YMeTh: MNPUMCHATH MCTOABI YUCIICHHOI'O

MOJICITMPOBAHUS IIPOIIECCOB
TerIoMaccoooMeHa npu
IMPOCKTUPOBAHNN OHCPIrETHIYCCKUX
YCTaHOBOK

1.Pa3paborarh aBTOMATU3UPOBAHHBIN AITOPUTM
00paboTKH Pe3yabTaTOB YHCICHHOTO
MOJIETTUPOBAHUS TIPOIECCOB TEIIOOOMEHa B
KOHCTPYKTHUBHBIX 3JIEMCHTAX SHCPICTHYCCKUX
YCTaHOBOK

2.PaCC'-II/ITaTI) OCHOBHBIC TCINIOTUAPABIINYCCKHC




3annaHupOBaHHbIE pe3yNbTaThl
00y4YeHUs 10 TUCITUTINHE

Bonpocsi/3aganus 11t npoBepKU

XapaKTEPUCTUKU 3JIEMEHTOB SJHEPreTUYECKUX
YCTAHOBOK IPHU Pa3INYHBIX PEKUMaX PabOTHI
3.IIpoaHanu3upoBaTh BIUSHUE KIFOYEBbIX
[1apaMeTPOB Ha OCHOBHBIE TEIUIOTUAPABINYECKUE
XapaKTEPUCTUKU 3JIEMEHTOB SHEPreTUYECKUX
YCTaHOBOK

Onucanne MKAJbI OIlCHUBAHUS

Oyenka. «3a4TECHO»
Onucanue xapakmepucmuku blnonenus 3Hanus; OUeHKa "3a4TeHO" BBICTABISETCS €CIIM 3aJlaHue
BBITIOJIHEHO MPABUJILHO WK C HE3HAUUTEIbHBIMU HEI0YETaMHU

Ouyenka: «He 3aU4TEHO»
Onucanue xapaxmepucmuxu evlnoaneHus 3uanus: OUeHKa "He 3a4TeHO" BBICTABIIACTCS €CIIU
3aJlaHKEe HE BBIMIOJIHEHO B OTBEJICHHBIN CPOK WM PE3yJIbTaT HE COOTBETCTBYET 3a/IaHUIO

10




COJIEPKAHUE OIIEHOYHBIX CPEJICTB TIPOMEXKYTOUYHOM ATTECTAIIUA
6 cemecTp
@DopMa NPOMEeKYTOUHOM aTTecTalMM: 3a4ET C OLEHKOU

IIpumep Onsiera

buner Nel

1.YTto Takoe rpaJiueHT TeMIepaTypbl U Ky/la OH HalpaBJieH?

2.0nummTe METOAMKY pacueTa yucia HyccenpTa s oxinaxkjaeMoro KaHaja Ipou3BOJIbHON
(hOpMBL.

3.Pa3zpaboTaTh aBTOMAaTU3UPOBAHHBIN AITOPUTM 00PAOOTKHU PE3yabTaTOB YUCIEHHOTO
MOJIEJIMPOBAHMS IPOLIECCOB TEMIOMAcCOOOMEHA B KOHCTPYKTUBHBIX 3JI€MEHTaX
HHEPreTUUECKUX YCTAaHOBOK

IIpoueaypa nposenenus

3aueT MPOBOAMTCS B YCTHOW (popMe, BKIIOYACT TCOPETHUYECKHE BOIPOCH W 3amanue. K 3auery
JOTTYCKAIOTCS CTYICHTHI, YCIIECIIHO BHIMOIHUBIINE U 3alIUTUBIINE BCE KOHTPOJIbHBIE MEPOIIPUATHS

L. Ilepeuenv Komnemenyuit/uHOUKAMOPoO8 u KOHMPOALHBIX 60NPOCOB NPOGEPKU PE3YTbIANO8
0C80eHUA OUCUUNTUHDL

1. Komnerenuusi/Muaukarop: N/1-1nk-1 Bemonnasier MmogenupoBanue GU3NIECKUX U
MEXaHUYECKUX MTPOLIECCOB B SHEPreTUYECKOM 000PYIOBaHUH C IPUMEHEHUEM CUCTEM
aBTOMATU3UPOBAHHOT'O MPOEKTUPOBAHUS

Bonpocel, 3a1anns
1.Yrto Takoe rpaJueHT TeMIepaTypbl U KyJa OH HalpaBJieH?
2. Ilepeuncnure 3aBUCUMOCTH TEIUIOPU3NIECKUX CBOMCTB KHUJIKOCTH, KOTOPbIE HEOOXO0AUMO
3a/1aBaTh U CO3JaHUK cOOCTBEHHOTO BemecTBa B Ansys CFX ais pemenus
THJIPOTra30JMHaMUKHU U TEIIoMaccooOMeHa?
3.HazoBuTe OCHOBHBIE METO/IbI YUCIIEHHOTO perieHus TuddepeHanbHbIX ypaBHEHUN B
YAaCTHBIX ITPOU3BOIHBIX
4.IlepeuncnuTe TOCTOMHCTBA H HEJOCTATKH METO/1a KOHEYHBIX 3JIEMEHTOB 10 CPABHEHHMIO C
IPOYMMH METOJIaMH YUCIEHHOTO pelieHus 1uddepeHnaTbHbIX YPaBHEHUH B YaCTHBIX
IIPOU3BOIHBIX
5.0nummre MeToIMKy pacdera yncia HyccenbTa 15 0XJ1aKAaeMoro KaHaia Mporu3BOJIbHOM
bopMbI
6.Kakoil mapametp, yka3biBaeMblii B HacTpoiikax pemarenst Ansys CFX, oObuHO He
YUUTBIBAETCS IPU MOJEIMPOBAHUHU MTPOLIECCA BBIHYKIEHHOW KOHBEKIIMH, HO 00s13aTEIbHO
3a/1aeTcsl IPU MOJIEIMPOBAHUY MPOLIECCAa ECTECTBEHHON KOHBEKIINN?
7.Ilepeuncnute OCHOBHBIE BH/IbI TEIIJIO0OMEHA U OSCHUTE IPUYMHBI TPOTEKAHUS
TEIIOMAaCCOOOMEHHBIX MPOLIECCOB
8.B yem oTiinuus CONpsKEHHON M HECONPSKEHHOW MOCTaHOBOK 3aj[auu TeriomaccooOMeHa?
9.Ha3oBuTE OCHOBHBIE BUJIbI 1 OCOOCHHOCTH HCIIOJIb3YEMbIX IIPU METO/I€ KOHEUHBIX pa3HOCTeH
Pa3HOCTHBIX CXEM
10.0Onummre nocie0BaTeIbHOCTh CO3/JaHUs AITOPUTMa 00pabOTKU pe3ysIbTaTOB PACYETOB C
ucnonszoBanueM Ansys CFD-Post Ha npumepe pacueta ko3 uireHTa TemiooTauu B
OXJIaXKJaEMOM KaHaJe
11.CopmynupoBaTh MOCTAHOBKY 3a/1a4M MPOTEKAIOIIUX B JIEMEHTaX YHEPreTHUECKOTo
000pyI0BaHUS TEMJIOMAaCCOOOMEHHBIX MPOILIECCOB: BHIOPATh MOIXO0 K MOJICIIMPOBAHUIO
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(compsiKEHHBIN, HECOTPSHKEHHBIN ), 3a/1aTh KOA(PGHUIMEHTH! (PU3NUECKUX YPaBHEHHM, a TAKKe
rpaHUYHbIC U HaYaJIbHbIE YCIOBUSI, OMPEIENIUTh MOIX0bl K pacueTy CBOICTB MaTepualioB U
TETUIOHOCHUTEJICH) MPOTEKAIOUINX B 3JIEMEHTaX YHEPTeTHUECKOro 000pyI0BaHUs
TEMIOMacCOOOMEHHBIX MPOLIECCOB

12.0cymniecTBUTh YUCICHHOE MOJICIIMPOBAHUE MTPOIECCOB TEIIIOMACCOOOMEHA B
KOHCTPYKTUBHBIX 3JIEMEHTaX SHEPreTUUECKHX YCTaHOBOK

13.0cyniecTBUTh YUCICHHOE MOJICIIMPOBAHKE MTPOIECCOB TEIIIOMACCOOOMEHA B
KOHCTPYKTUBHBIX JIEMEHTaX SHEPreTUUECKHX YCTaHOBOK

14.IIpoananu3upoBaTh BIUSHUE KIFOYEBBIX TAPAMETPOB HA OCHOBHBIE TETIOTHIPABINYECKHE
XapaKTEPUCTUKU 3JIEMEHTOB SHEPreTHUYECKUX YCTAaHOBOK

15.ITocTpouTs 00BEMHYIO HECTPYKTYPUPOBAHHYIO PACYETHYIO CETKY ITOTOKA, OMBIBAIOIIETO
CTEHKH 3JIEMEHTOB SHEPreTH4ecKoro o0opya0BaHus

Matepuanbl 1Jisl IPOBEPKH OCTATOYHBIX 3HAHUM
1.ITocTpouTh 0OBEMHYIO HECTPYKTYPUPOBAHHYIO PACUETHYIO CETKY ITOTOKA, OMBIBAIOIIETO
CTEHKH 3JIEMEHTOB SHEPreTH4eCKOro o00opy0BaHus
OTtBeTsI:
1. KOHTaKTe YacTull Teja, 00JIaJaroINX YHEPrUel pa3HOro YpOBHS
2. pa3HOi MJIOTHOCTH AJIEMEHTOB MOTOKA
3. IENUCTBUU BHEIIHUX CHUII
4. popMupoBaHUY 3aPSHKEHHBIMH YaCTHIIAMHU, U3 KOTOPBIX COCTOMT BEILIECTBO,
AIIEKTPOMArHUTHBIX TOJEeH
Bepnsiit otBeT: 1
2.I'pagueHT TeMIieparypsl SBJISIETCS BEKTOPOM, KOTOPBIN BCEI/1a HAIIPABJIEH B CTOPOHY:
OTtBeTsI:
1. Bo3pacTaHus TeMIeparypbl
2. yObIBaHUS TeMIiepaTyphbl
Bepnsiit otBeT: 1
3.YcnoBus, BEIMOIHIEMbIE 11 HECTAIIMOHAPHOTO ABYXMEPHOTO TEMIIEPATypPHOTO TOJIS:
OTBeTHI:

Lt=t(x v), ot ot

“-:E

L

2.t=t(x. 1)

.Q_J | T
I
vle
.!%:.

it=t(x. v, 1), $=D;
8z

i
=10

-

ot

4t=t(xy. z).

BepHnsiit otBeT: 3

4.3 3akoHa @ypre cieayeT, 4TO MHTEHCUBHOCTD TEIJIONPOBOAHOCTH 3aBUCHUT OT:
OTBeETHI:

1. rpanuenTa Temneparypbl

2. pa3HOCTHU TEMITepaTyp Ha KOHIIaX CTEP>KHS K PACCTOSTHUIO MEXTy HUMHU
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3. TUTOMIAI TIOTIEPEYHOTO CEUSHUS CTEPIKHS
4. k03¢ dUIMEeHTa TETIIONMPOBOIHOCTH

Bepusiii otBeT: 1, 2, 3, 4
5.3amena nuddepeHIHanbHbIX ONEPaTOPOB B YPaBHEHUU TEIUIONPOBOAHOCTH HA UX KOHEYHO
Pa3HOCTHBIE AHAJIOTH TPU HESIBHOUM Pa3HOCTHOW CXEME MPOU3BOIUTCS CIEAYIONUM 00pa3oM:

OTBETHI:

ET I:-'i'—l _I‘:.‘i‘l é\]r I:.':'—l _ 2 i I:.':'l + I.'?]Tl
1_ - =1 I+ . = — - 1:— = ;

ct T ch Iin

ET I;.':l—l _ I;” (:.-“\JT Ilvl_:l—l —2. II:.':—I + I::l—l

2. e P o
ct T . 1
er TN-T" &T TXN-2.T'+T™
3- T — ul I . — — I - 1| I ;
ct T . 1
oy r+l -1l el Ay sl n+l
of T™-T" ¢T I,;-2.I"+T]
4- I T I . — L 1 = B

]

ct T s i

Bepnbsiii otBet: 2
6.YpaBHEHHE, YCTAaHABIMBAIOIIEE CBS3b MEXK/Iy BPEMEHHBIM U MPOCTPAHCTBEHHBIM
M3MEHEHHEM TeMIepaTypsl | B M1000i TOUKe HUIMHIPHIECKOTO CTEPXKHS AuaMeTpoM R mpu
OJIHOMEPHOM HEOJTHOPOIHOM (KOTja MPUCYTCTBYIOT UCTOYHUKU U CTOKU TEIJIOTHI) TOCTAHOBKE
U HAJIMYUH TEIJI000MEHa ¢ OKpYsKarolllel cpenoii, umeronieit remmneparypy T0, umeer Bun:

OTBeETHI:
1. cpp%=§(ri:)
2 fp-p-g=§(}»'g)_2-?&'g_?:-);
3. fp-p-%=g_[.1-%)—2-?&-(T—T:.)—Qr(-"-.f);

g ¢ . dr, 2-a
-—.=T[r,- _)_T'(T_T:-)_Qr(f:f)-

BepHplii oTBeT: 3
7.BeinosnHenne rpaHUYHBIX YCIoBHM 1o poaa (3amauya Jupuxie) it Touku M Ha
MOBEPXHOCTH TeJa MPEIIONIaraioT BEIIOTHEHHE CIETYIONINX YCIOBUI:

OtBeThI:
1. ;,.w.ﬂ=g(_u__,);
(]
2% wﬁ =a(T(M.1)-T,):
e
3.3, FAOLD ¢ _; GLOLD ¢ T(MH=T,(M.).
i) i)

4 T(M.t)=fM.1)-

BepHsiii otBeT: 4
8.beckoneunas mnactuHa TonumHOM | = 10 MM, BRITIOTHEHHAS M3 CTaTN, UMEIOIIEH
terutonpoBogHocTh = 50 B1/(M*K), Termmmoemkocts cem = 460 Ix/(xkr*K), mmornocts = 7800
kr/mM3 u remnepatypa Tcm = 100°C ombIBaeTcs MOTOKOM BO3/1yXa, UMEIOIIEM
termonpoBogHocTh = 0,026 B1/(M*K) 1 Temniepatypy 76030 = 20 °C. Koaddunmert
TEIUIO0TAa4yM OT Bo3ayxa K miuactuae pased 100 Bt/(M2*K) Onpenenuts 3HaYeHUS
ko3¢ uImeHTa TeMIIepaTypOopOBOAHOCTH s TiacTUHBI U uncia bBUO. Pemenue pacnucath
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OTBETHI:
1. Bi = 38,46; a = 7,25*10-9 m2/c
2.Bi=0,02; a=1,39*10-5 m2/c
3. Bi =38,46; a =1,39*10-5 m2/c
Bepwusriii otBeT: 2
9.Kakas ¢opma paarabHBIX OXJIKIAIOIINX KaHAJIOB JIOMIATOK BHICOKOTEMITEPATyPHBIX
ra30BBIX TYPOUH UCTIONB3YETCS MPU YITPOIICHHOM MOIX0/IE K MOJISITHPOBAHUIO C IIEIHIO
ONTUMU3AIMH TETUIOTHIPABINYCCKHUX XapaKTEPUCTUK?
OTBETHI:
1. munuHAp
2. IpsIMOYTOJIbHBIN NapajuieenuIe
3. KBaJIpaTHBIN MapaJiyieIenuIe
Bepuriii otBerT: 1
10.Kaxkas popma oxakIaroIux KaHaJIOB B 00JIACTH BBIXOIHOW KPOMKH JIOTIATOK
BBICOKOTEMIIEPATYPHBIX Ta30BBIX TYPOUH UCTIOIB3YETCS MPHU YIPOIICHHOM MOIX0JIE K
MOJICIIMPOBAHUIO C LIEIBI0 ONTHUMHU3AIUHN TEIUIOTHAPABINYECKUX XapaKTEPUCTHK?
OTBeTHI:
1. muuHAp
2. IpsIMOYTOJIbHBIN NapasuieIenuIe]]
3. KBaJpaTHBIN MapaJIeIenuIe
Bepwnsriii otBeT: 2

11. Onucanue wikanvt oyenusanus

Oyenka: 5 («OTIINYHOY)
Huoicnuii nopoe evinonnenus 3aoanus 6 npoyenmax. 85
Onucanue xapaxmepucmuxu 6blnoHeHus 3Hanus: PaboTa BeIMoIHEHA B paMKax "MPOJBUHYTOTO"
ypoBHs. OTBETHI JaHBI BEPHO, YETKO CPOPMYITUPOBAHHBIE OCOOCHHOCTH MPAKTUYECKUX PEIICHUN

Oyenxa: 4 («X0poILI0»)
Huodicnuii nopoe évinonnenus 3adanus 6 npoyenmax: 15
Onucanue xapaxmepucmuxu 8blnoaneHus 3nanus: PadboTa BeImogHeHa B paMKkax ""0a30Boro"
ypOBHS. BONBIIMHCTBO OTBETOB JJaHbI BEpHO. B uacTu MaTepuaia ectb He3HAUUTEIbHbIE
HE/IOCTAaTKU

Oyenka: 3 («yl0OBIETBOPUTEIIEHO)
Huoicnuti nopoe evinonnenus 3aoanus 6 npoyenmax.: S0
Onucanue xapakmepucmukuy 6blnoaneHus 3uanus: PaboTa BeIIOJIHEHa B paMKax "MoporoBoro”
ypoBHs. OCHOBHAs 4acThb 3a/1aHUs BHIIIOJHEHA BEPHO. HA BOMPOCHI YIIIyOJEHHOTO YPOBHS

Oyenka: 2 («HEyJOBIETBOPUTEIHHOY)
Onucanue xapakmepucmuxu 6binoaHeHus 3nanus: PaboTa He BHIIIOIHEHA WIN BBITIOIHEHA
PEUMYIIECTBEHHO HENPaBUIBLHO

1I1. Ilpasuna évicmasienus umozo80i OyeHKu no Kypcy

Ornenka ompenensieTcss B cOOTBETCTBUU ¢ [lonokeHueM o OayIbHO-PEHTHHIOBOM cHUCTEME s
crynenroB HIY «MOW» Ha 0CHOBaHMY 3a4€THOM COCTaBIIAOLICH.
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