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OBILIASA YACTD

OneHouHblE MaTepHallbl 10 AUCLUUIUIMHE TMpPEAHA3HAYEHbl MJI OLEHKU: JOCTHKEHUS
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 paborta)
2. KM-2 (KonTponbHas padboTa)
3. KM-3 (KonTposnbHas paboTa)
4. KM-4 (KontposnpHas pabota)

BbPC nucuuninHbl

6 cemecTp
Beca KOHTpOJIBHBIX MepONIpUsATHiL, %
Pazgen nucuuriuHbl Hnnexe KM- | KM- | KM- | KM-
KM: 1 2 3 4
Cpox KM: 4 8 12 16
Teopernueckre OCHOBBI MOJIEIMPOBAHMS IIPOLIECCOB
TEIMJIOMAacCOOOMEHa B SHEPTeTUYECKUX YCTAHOBKAX
Teopernueckrie OCHOBBI MOJEIUPOBAHUS IIPOLIECCOB + +
TCIIOMPOBOIHOCTH
Teopernueckrie OCHOBBI MOJIETUPOBAHUS IIPOLIECCOB KOHBEKIINH + +
Teopernyeckre OCHOBBI MOJEIUPOBAHNS JIYYUCTOTO + +
TEII000MeHa
YucneHHoe MOJeMpOBaHKE MPOIIECCOB TEIIOMAcCOOOMEHa B
OHEPreTUYECKUX YCTAHOBKAX
YuciieHHOe MOAEIINPOBAaHUE IIPOLIECCOB TEIJIONPOBOAHOCTH + + +
YuciieHHOe MOEIINPOBAaHUE IIPOLIECCOB KOHBEKLIUU + + +
YucneHHoe MOJEMPOBaHKUE MTPOLIECCOB JTYYHCTOT0 TEIIO0OMEHA + + +
Bec KM: | 20 20 30 30

$O6m1as yacts//1s1 MPOMEKYTOUHON aTTecTaud




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
KOMIIETCHITHH pe3ynbTaThl  OOYYCHHS TIO
JUCIUILINHE
IK-1 N-1mk-1 Beimomnasier | 3HATh: KM-1 (KouTpoasHas padbora)
MOJICTTUPOBAHUE METO/IbI YUCIIEHHOTO KM-2 (KouTposbHas paboTta)
bu3nIecKuX u | MmonenupoBanus nporeccoB | KM-3 (KonTposbHas padoTa)
MEXaHMYECKUX MPOIECCOB B | TEIIOMAaCCOOOMEHa, KM-4 (KouTtpomabHas pabora)
DHEPreTHYECKOM MIPOTEKAOIINX B
o0opynoBaHUU C | DHEPreTUYECKUX YCTaHOBKaX
IPUMCHECHUEM CUCTEM | METOBI YITPOIICHHS
ABTOMATHU3MPOBAHHOTO pacyeTHbIX MOJIeNIeH,
MIPOSKTUPOBAHUS WCIIOJIb3YEMBIX TIPH

MOJIETUPOBAHUU TIPOIIECCOB
TemoMaccooOMeHa,
MPOTEKAIOIINX B
JHEPreTHYECKUX YCTAHOBKAX
YMeTs:

HCIT0JIb30BaTh
nH(pOpMaIIMOHHBIE
TEXHOJIOTHH, TPUMEHSICMBIE
JUTSE MOJIETTUPOBAHUS
MIPOIIECCOB
TEIJIOMaccooOMeHa B
JHEPreTHYECKUX YCTAaHOBKAX
MIPUMEHSITh METO/IbI
YHUCIIEHHOTO MOJICIIMPOBAHHUS
MIPOILIECCOB
TEIIOMaccoOOMeHa pH




IIPOCKTUPOBAHNU
OHEPIrCTHYCCKNX YCTAHOBOK




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 KOHTPOJIBHOM pabOThl OTBOAUTCS 45 MUHYT

Kpartkoe conep:xanue 3aganus:
OpueHTHpOBaH Ha IPOBEPKY 3HAHUS 110 COOTBETCTBYIOLIEMY Pa3/IeNly AUCHUILINHBI

KoHTpoJibHbIE BONIPOCHI/3aJaHUA:

3HAaTh: METOJbl  YHUCIIEHHOTO 1.ITocTpouTts TpEXMEpPHBIE MOJIEIH CTEHOK 3JIEMEHTOB
MOJIETTUPOBAHUS IPOLIECCOB SHEPreTUYecKOro o0opy10BaHus, B KOTOPBIX IPOTEKAOT
TeIIoMaccooOMeHa, TEIMI000MEHHBIE MPOLECCH (TPYOBI, TOBEPXHOCTH
IPOTEKAIOIIUX B SHEPreTHYECKUX Harpena, OXJIaKJIaeMOH JIONATKK TypOUHBI, )KapOBOI
YCTaHOBKax TpYObI KaMepbl CrOpaHHsI)

2.IlocTpouTh TpeXMEpPHBIE MOJIEH ITOTOKA,
OMBIBAIOLIETO CTEHKH 3JIEMEHTOB YHEPIeTUYECKOTO
000py10BaHus, B KOTOPBIX POTEKAIOT TEMJIO0OMEHHbIE
IIPOLIECCHI

3.IlocTpouTh conpsiKEHHBIE TPEXMEPHBIE MOJIENIN CTEHOK
JIEMEHTOB 3HEPreTHUECKOro 000py10BaHUs U
OMBIBAKOIIETO UX MOTOKA

Onucanue MIKAJbI OLEeHUBAHUS

Ouenka: 5
Huodienuii nopoe sévinonnenus 3adanus 6 npoyenmax: 85
Onucanue xapakmepucmuxu evinoinerus 3Hanus: O1eHKa "OTINYHO" BBICTABIISETCS €CIIM 3aJaHue
BBITIOJTHEHO B MOJIHOM 00'beMe WIIH BBITIOTHEHO MPEUMYIIIECTBEHHO BEPHO

Ouyenka: 4
Huodicnuii nopoe sévinonnenus 3adanus 6 npoyenmax: 15
Onucanue xapaxmepucmuxu evlnoinenus 3Hanus: OLeHKa "X0opoIIio" BEICTaBISETCS €CITN
OOJIBIIIMHCTBO BOIPOCOB PAaCKpBITO. BRIOpaHO BepHOE HalpaBieHHE Ui PELIeHUs 3a1a4

Oyenka: 3
Huodicnuii nopoe sévinonnenus 3aoanus 6 npoyermax: 50
Onucanue xapakmepucmuku evinonnenus snanus: OneHka "ya0BIeTBOPUTEIHHO" BBICTABIISCTCS
€CITH 3aJIaHUE MMPEUMYILIECTBEHHO BBITIOJHEHO

Oyenka: 2
Onucanue xapaxmepucmuxu evinoineHus sHanus: OTNeHKa "HeyI0BIETBOPUTENLHO" BEICTABIISCTCS
€CJIM 33JIaHUE BBITOJIHEHO HEBEPHO HJIU MPEUMYIIECTBEHHO HE BBITOJTHCHO

KM-2. KM-2

®opmbl peasuzanuu: KomneorepHoe 3a1aHue
Tun koHTpoabHOro Meponpusitusi: KontponsHas pabora




Bec koHTpOobHOrO0 Meponpustusi B BPC: 20
IIpouenypa npoBeaeHUsi KOHTPOJBLHOIo Meponpusitusi: CTyIeHTBHI IIOJIY4arOT BapHaHT
KOHTPOJILHOM paboTsl. Ha BeIMOTHEHHE KOHTPOIBHON pabOTHl OTBOAUTCS 45 MUHYT

KpaTkoe conep:kanue 3a1aHusi:

OpueHTupoBaH Ha MPOBEPKY 3HAHUSI IO COOTBETCTBYIOIIEMY pPa3/ieny JUCHUILTAHBI

KoHTposibHbIe BONPOCHI/3a1aHUA:

3HaTh: METO/IbI YIPOILEHUS
pacyeTHBIX MOJIETIEH,
UCIOJIB3YEMBIX npu
MOJCIIUPOBAHUU IIPOLIECCOB
TEIIOMaccoOOMeHa,

MMPOTCKAIOIIUX B SHCPIrETUYCCKUX
YCTaHOBKax

1.ITocTpouTh 00BEMHYIO PACUETHYIO CETKY CTCHOK
9JIEMEHTOB HEPreTHYECKOro 000pyI0BaHUS
2.ITocTponTh 00BEMHYIO HECTPYKTYPHUPOBAHHYIO
PacUEeTHYIO CETKY IMOTOKA, OMBIBAIOIIETO CTCHKH
3JIEMEHTOB HEPreTUYECKOr0 000PYIOBAHUS
3.ITocTpouTh OOBEMHYIO CTPYKTYPUPOBAHHYIO
pacyeTHyIO CETKY MOTOKA, OMBIBAIOIIETO CTCHKH

3JIEMEHTOB HEPreTHYECKOro 000py10BaHUS

Onucanne MKAJbI OIIEHUBAHUS

Ouyenka: 5
Huoicnuii nopoe evinonnenus 3aoanus 6 npoyenmax. 85
Onucanue xapakmepucmuxu evlnoinerus 3Hanus: O1eHKa "OTINYHO" BBICTABIISIETCS €CJIM 3aJaHUe
BBIIOJIHEHO B TIOJTHOM 00'bEME HJITH BBITIOJIHEHO NMPSHMYIIECTBEHHO BEPHO

Ouyenka: 4
Huoicnuii nopoe evinonnenus 3a0anus 6 npoyenmax. 15
Onucanue xapakmepucmuxu evinoinerus 3Hanus: O1neHKa "OTINYHO" BBICTABIISIETCS €CJIM 3aJaHue
BBIIOJIHEHO B TIOJTHOM 00'bEME MJIH BBITIOJHEHO MMPEUMYIIECTBEHHO BEPHO

Oyenka: 3
Huodienuii nopoe sévinonnenus 3aoanus 6 npoyermax: 50
Onucanue xapakmepucmuxu ebinoanenus snanus: OueHka "yIoBIeTBOPUTEIBHO" BBICTABIISETCS
€CIIU 3a/1aHue NMPEUMYILECTBEHHO BHITIOJIHEHO

Oyenka: 2
Onucanue xapaxmepucmuku 6vinoaneHus snanua: OUueHKa "He 3a4TeHO" BBICTaBIISIETCS €CIIU
3a/laHue HE BBIIIOJIHEHO B OTBEACHHBIN CPOK WM PE3yJIbTaT HE COOTBETCTBYET 3a/IaHUIO

KM-3. KM-3

®opmbl peaiausanun: KomnsroTepHoe 3a1anue

Tun kouTpoabHoro Meponpusitusi: KontponsHas padora

Bec konTpoabHoro meponpusitusi B BPC: 30

IIpouenypa npoBeaeHHusi KOHTPOJBHOro Meponpusatusi: CTyIeHTBHl IOJIY4arOT BapHaHT
KOHTpPOJIbHOM paboThl. Ha BhIMoOIHEHHE KOHTPOIBHON pabOThl OTBOAUTCA 45 MUHYT

Kparkoe conepxxanue 3aganus:
OpueHTHpOBaH Ha MPOBEPKY YMEHUS IO COOTBETCTBYIOIIEMY PA3AEITY AUCIUIUINHBI

KoHTpoJibHbIE BOIPOCHI/3a1aHUSA:

YMmers: UCIOJIb30BaTh 1.ChopMynupoBaTh MOCTAHOBKY 3a7[aul MPOTEKAIOIIUX B
UH(POPMALIMOHHBIE  TEXHOJOTHH, 3JIEMEHTaX SHEPreTUYECKOro 000PyI0BaHUS
[IPUMEHSIEMBIE 11 TEMJI000MEHHBIX MPOIIECCOB: BBIOPATH MOAXO K
MOJIETTUPOBAHUS IIPOLIECCOB MO/JICIIMPOBAHUIO (CONPSKEHHBIN, HECONPSKEHHBIN ),
TEMI0MaccoOOMeHa B 3a/1aTh KOOQOUIIMEHTH! GU3NYECKUX YPaBHEHUH, a TAKKe

7




SHEPreTUYEeCKUX YCTaHOBKAX IpaHUYHbIC U HAYAJIbHBIE YCIOBUS, OIPEACIUTh MOIXOIbI
K pacueTy CBOMCTB MaTepUajoB U TEMIOHOCUTENEH)
MIPOTEKAIOIIUX B 3JIEMEHTAX YHEPreTUYECKOTO
000py/IOBaHUS TETNIOOOMEHHBIX MPOIIECCOB

2.3a1aTh HACTPOMKH pelIATEIISI U OCYLIECTBUTD
YHCJICHHOE MOJICIMPOBAHNUE MPOLIECCOB TEIJIO0OMEHA B
KOHCTPYKTUBHBIX 3JIEMEHTaX 3HEPreTUYECKNX YCTaHOBOK
3.0cy11ecTBUTh YUCIEHHOE MOJIEIMPOBAHHUE ITPOLIECCOB
TerooO0MeHa B KOHCTPYKTHUBHBIX dJIEMEHTaxX
HYHEPreTUYECKUX YCTaHOBOK

Onucanne MKAJbI OIleHUBaAHUS:

Ouyenka. 3a4TE€HO
Onucanue xapakmepucmuku btnonenus 3Hanus.; OUeHKa "3a4TeH0" BBICTABISETCS €CIIM 3aJlaHue
BBITIOJIHEHO MPABUIILHO WK C HE3HAUNUTEILHBIMHU HEI0YETaMHU

Ouyenka: HE 3a4TCHO
Onucanue xapaxmepucmuxu evlnoaneHus 3nanus: OUeHKa "He 3a4TeHO" BBICTABIIACTCS €CIIU
3aJJaHUE HE BHITIOJHEHO B OTBE/ICHHBIN CPOK HIIU PE3y/IbTaT HE COOTBETCTBYET 3aJJaHHI0

KM-4. KM-4

®opmpbl peanuzanuu: KoMnpoTepHoe 3a1aHue

Tun KOHTPOABbHOT0 MeponpusiTus: KorrponsHas padora

Bec koutposabHoro meponpusitust B BPC: 30

IIpouenypa mnpoBeaeHUsi KOHTPOJLHOro Meponpusitusi: CTyICHTBHl IOTYYalOT BapHaHT
KOHTPOJIbHOHM paboThl. Ha BeINOTHEHHE KOHTPOIBHON paObOThl OTBOIUTCS 45 MUHYT

KpaTKOC CoAcpKaHMuE 3alaHUA:
OpI/IeHTI/IpOBaH Ha IPOBCPKY YMCHU 110 COOTBECTCTBYIOIEMY Pa3aCily TUCHUIIIINHBI

KoHTpoJibHbIE BONIpOCHI/3aJaHUA:

YMers: IIPUMEHSATH METO/IbI 1.Pa3paboTraTh aBTOMAaTU3UPOBAHHBII aJITOPUTM
YHCIICHHOTO MOJIEIINPOBAHUS 00paboTKHU pe3ynbTaTOB YHCIECHHOTO MOIETUPOBAHUS
IIPOLIECCOB TEIIOMaccooOMeHa MIPOLIECCOB TEIIOOOMEHA B KOHCTPYKTHUBHBIX JIEMEHTAX
npu IPOEKTUPOBAHUU SHEPreTHYECKUX YCTaHOBOK

DHEPreTUUECKUX YCTAaHOBOK 2.PaccunTaTh OCHOBHBIE TETUIOTUIPABINYECKUE

XapaKTEPUCTUKU 3JIEMEHTOB SHEPTEeTHUYECKUX YCTAaHOBOK
IIPU PA3JIMYHBIX peKUMax paboThI

3.IIpoananu3upoBaTh BIUSHUE KIIOUEBBIX TaPaMETPOB
Ha OCHOBHBIE TEIUIOIMIPABINYECKNE XAPAKTEPUCTUKHI
9JIEMEHTOB HEPreTUYECKUX YCTAHOBOK

Onucanune MKAJbI OIICHUBAHUA:

Ouyenka: 3a4T€HO
Onucanue xapakmepucmuxu evinoinerus 3Hanus: OleHKa "3a4TeH0" BBICTABISETCS €CIU 3aJJaHue
BBITIOJTHEHO TTPABUJIILHO WM C HE3HAUYUTEILHBIMU HEJ0UETaMU

Oyenxa: HE 3a4TEHO
Onucanue xapakmepucmuku evtnoanenus 3uanus. OUeHKa "He 3a4TeHO0" BBICTABISETCS €CIIN
3a/IaHK€ HE BBIOJIHEHO B OTBEJICHHBIN CPOK MIIM PE3YJITAT HE COOTBETCTBYET 3aJaHUIO0




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

IIpouenypa nposenenust

3aueT MPOBOAMTCS B YCTHOW (popMe, BKIIOUACT TEOPETHUSCKHE BOIMPOCH W 3amanue. K 3auery
JOTTYCKAIOTCS CTYICHTHI, YCIIECIIHO BHIMOIHUBIINE U 3alIUTUBIINE BCE KOHTPOJIbHBIE MEPOIIPUATHS

1. Ilepeuens Komnemenyuit/uHOUKaAmMOpPo8 u KOHMPOAbHBIX 60NPOCOE NPOBEPKU P E3YIbMAm 08
0C80eHUA OUCUUNTUHDL

1. Komnerenuusi/Unaukarop: UJ-1nk-1 Bermonnser mogenupoBanue GU3NIECKUX U
MEXaHUYECKUX MTPOLIECCOB B SHEPreTUYECKOM 000PYIOBaHUH C IPUMEHEHUEM CUCTEM
aBTOMATU3UPOBAHHOT'O MPOEKTUPOBAHUS

Bonpocel, 3a1anns
1.Yrto Takoe rpaJueHT TeMIepaTyphl U KyJa OH HalpaBieH?
2.Ilepeuncante 3aBUCUMOCTH TEIUIOPU3NUECKUX CBOMCTB )KUIKOCTH, KOTOPbIE HEOOXOIUMO
3a/1aBaTh U CO3JaHUK cOOCTBEHHOTO BemecTBa B Ansys CFX ais pemenus
THJIPOTra30JMHaMUKHU U TEIIoMaccooOMeHa?
3.Ha3oBuTE OCHOBHBIE METO/IBI YHCIICHHOTO PEeIIeHHs qU(PepeHIIaTbHBIX YPAaBHEHNUH B
YAaCTHBIX ITPOU3BOIHBIX
4.IlepeuncnuTe TOCTOMHCTBA H HEJOCTATKH METO/1a KOHEYHBIX 3JIEMEHTOB 10 CPABHEHHUIO C
IPOYMMH METOJIaMH YUCIEHHOTO pelieHus 1uddepeHnaTbHbIX YPaBHEHUH B YaCTHBIX
IIPOU3BOIHBIX
5.0nummre MeToIMKy pacdera yncia HyccenbTa 15 0XJ1aKAaeMoro KaHaia Mporu3BOJIbHOM
bopMbI
6.Kakoii mapametp, yka3biBaeMblii B HacTpoiikax pemarens Ansys CFX, o6b14HO He
YUUTBIBAETCS IPU MOJEIMPOBAHUHU MTPOLIECCA BBIHYKIEHHOW KOHBEKIIMH, HO 00s13aTEIbHO
3a/1aeTcsl IPU MOJIEITMPOBAHUH MPOLIECCA ECTECTBEHHON KOHBEKLIUN?
7.Ilepeuncnute OCHOBHBIE BH/IbI TEIIJIO0OMEHA U OSCHUTE IPUYMHBI TPOTEKAHUS
TEIIOMAaCCOOOMEHHBIX MPOIIECCOB
8.B yem oTiinuus CONpsKEHHON M HECONPSKEHHOW MOCTaHOBOK 3aj[auu TeriomaccooOMeHa?
9.Ha3oBuTe OCHOBHBIE BUJIbI 1 OCOOCHHOCTHU UCIIOJIb3YEMbIX ITPU METO/I€ KOHEUHBIX pa3HOCTEH
Pa3HOCTHBIX CXEM
10.0OnummTe nociea0BaTeIbHOCTh CO3/IaHHsI AITOPUTMa 00pabOTKU PE3yJIbTaTOB PACUETOB C
ucnonszoBanueM Ansys CFD-Post Ha npumepe pacueta ko3 uireHTa TemiooTauu B
OXJIaXKJaEMOM KaHaJe
11.CopmynupoBaTh MOCTAHOBKY 3a/1a4M MPOTEKAIOIIMX B AJIEMEHTaX YHEPreTHUECKOTO
000pyI0BaHUS TETIIOMAaCCOOOMEHHBIX MPOIIECCOB: BHIOPATh MOJIXO K MOJIEITUPOBAHUIO



(compsiKEHHBIN, HECOTPSHKEHHBIN ), 3a/1aTh KOA(PGHUIMEHTH! (PU3NUECKUX YPaBHEHHM, a TAKKe
IrpaHUYHbIC U HaYaJbHbIE YCIOBHSI, OMPEIENIUTh MOIXO0/IbI K pacueTy CBONCTB MaTepuasoB 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 HECTPYKTYPHUPOBAHHYIO PACYETHYIO CETKY ITOTOKA, OMBIBAIOIIETO
CTEHKH 3JIEMEHTOB SHEPreTH4ecKoro o0opya0BaHus

Matepuanbl 1Jisl IPOBEPKH OCTATOYHBIX 3HAHUM
1.ITocTpouTh 0OBEMHYIO HECTPYKTYPUPOBAHHYIO PACUETHYIO CETKY ITOTOKA, OMBIBAIOIIETO
CTEHKH 3JIEMEHTOB dHEPreTU4eCKOro 000pyA0BaHUs
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:
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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 MEXKTy HUMHU
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3. TUTOMIAI TIOTIEPEYHOTO CEUSHUS CTEPIKHS
4. k03¢ UIMEeHTA TETIIONMPOBOIHOCTH

Bepusiii otBeT: 1, 2, 3, 4
5.3amena nuddepeHIHanbHbIX ONEPaTOPOB B YPaBHEHUU TEIUIONPOBOAHOCTH HA UX KOHEYHO
Pa3HOCTHBIE AHAJIOTH TPU HESIBHOUM PAa3HOCTHON CXeMe IIPOU3BOIUTCS CIACAYIOIIIM 00pa3oM:

OTBETHI:
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Bepnbsiii otBet: 2
6.YpaBHEHHE, YCTAaHABIUBAIOIIECE CBS3b MEXK1y BPEMEHHBIM U IIPOCTPAHCTBEHHBIM
M3MEHEHHEM TeMIepaTypsl | B M1000i TOUKe HUIMHIPHIECKOTO CTEPXKHS AuaMeTpoM R mpu
OJIHOMEPHOM HEOJTHOPOIHOM (KOTja MPUCYTCTBYIOT UCTOYHUKU U CTOKHU TEIJIOTHI) ITOCTAHOBKE
U HAJIMYUH TEIJI000MEHa C OKpYsKarollel cpefoi, umerorieit remneparypy TO0, umeer Bu:

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 MPEINOIaraioT BHIIOTHEHHE CIeTyIOIINX YCIOBHUIL:

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
teronpoBogHocTh = 0,026 B1/(M*K) 1 Temniepatypy 76030 = 20 °C. KoaddunmeHt
TEIUIO0TAa4yM OT Bo3ayxa K miuactuae pased 100 Bt/(M2*K) Onpenenuts 3HaYeHUS
Kod(duIMeHTa TeMIIepaTypOnpOBOAHOCTH 171 miiacThuHbI U uncia bBUO. Pemenue pacnucarsb
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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 NapasuieIenuIe
3. KBaJIpaTHBIN MapaJyIeIenuIe
Bepuriii otBerT: 1
10.Kaxkas popma oxakIaroIux KaHaJIOB B 00JIACTH BBIXOIHOW KPOMKH JIOTIATOK
BBICOKOTEMIIEPATYPHBIX Ta30BBIX TYPOUH UCTIOIB3YETCS MPHU YIPOIICHHOM MOIX0JIE K
MOJICIIMPOBAHUIO C LIEIIBI0 ONTUMU3AIUN TEIUIOTHIPABIMYECKUX XapaKTePUCTUK?
OTBeTHI:
1. muuHAp
2. IpsIMOYTOJIbHBIN NapasuieIenuIe]]
3. KBaJpaTHBIN MapaJIeIenuIe
Bepwnsriii otBeT: 2

11. Onucanue wikanvt oyenusanus

Ouyenka: 5
Huoicnuii nopoe evinonnenus 3aoanus 6 npoyenmax. 85
Onucanue xapakmepucmuku 6blnoIHeHus 3uanus: Pabota BeIIIOIIHEHA B paMKax "MPOABHHYTOTO'
ypoBHs. OTBETHI JaHBI BEPHO, YETKO CPOPMYITUPOBAHHBIE OCOOCHHOCTH MPAKTUYECKUX PEIICHUN

'

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

Oyenka: 2
Onucanue xapaxmepucmuxu vinoiheHus 3nanus: Pabora He BBITOJIHEHA WIX BBITIOJTHEHA
MPEUMYIIIECTBEHHO HEMPABUIHLHO

1I1. Ilpasuna évicmasienus umoz2080ii OYEeHKU no Kypcy

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