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OHNEHOYHBIE MATEPHAJIBI PA3PABOTAUJI:

MNopnucaHo 3NeKTPOHHO| noanuckio $TEOY BO «HUY «M3W»
CeeneHuna o enagensue L3N M3KU

1LB.

Bnageney, CunpeHkos [.B.
HpeHOI[aBaTeJIL WaeHTUdMKaTOp R7ad01b54-SidenkovDV-41309924 CI/IHeHKOB
(IOJKHOCTD) (moamnucek) (pacuudpoBka
MIOJITTHCH)
COI'TIACOBAHO:
MognucaHo anekTpoHHoi nognuckio ®r60Y BO «HUY «M3aU»
PyKOBOI[HTeHB w Ceepenua o Bnagensue L3N M3
00pa3oBaTeNIbHOI TTe— OukoB B0,
HpOrpaMMbI MaeArngrarop Rd91184b2-OChKOVVF-1531e2ff B.®. Oukos
(IOJDKHOCTD, YUeHas CTEHCHb, YICHOE (mozucs) (pacuudpoBka
3BaHHE) TIO/ITUCH)
MognucaHo anekTpoHHoi nognuckio ®r60Y BO «HUY «M3aU»
w CeepeHuna o snagensue U3MN M3K
3aBeHyIOH-IHH . Bnageney Wauknx KO.B. IO.B.
BBITYCKaOIIEH Kadeapsl Masrmvratop R6ca75b8e-5hatskIkhYV-T045F12 IManmkux
(IOJDKHOCTD, YUeHas CTENeHb, YICHOe (mozrucs) (pacmudpoBka

3BaHHE)

TIO/ITUCH)



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-4 CnocoOHOCTh MPUHUMATH YYaCTHE B MATEMATHYECKOM U KOMITBIOTEPHOM
MOJIEJIMPOBAHUY B TEIJIOBOW U BO30OHOBIISIEMOI DHEPIETUKE
N]I-2 [IpuMeHsieT MeTObI MOJEITHPOBAHUS OOBEKTOB TEIJIOBOM U BO30OHOBIISAEMO
DHEPrETHKH JJISl PeIICHHS MPOPECCHOHANBHBIX 3a/1a4
N]I-5 [Ipumensier B npodhecCHuOHaTBHOM NeITEIbHOCTH COBPEMEHHBIE METOIbI U CPEICTBA
BHU3yaJIM3alluU JaHHBIX

H BKJIFOYACT:
AJIS TEKYIIEro KOHTPOJIA YyCIIEBACMOCTH:

Dopma peanuzanuu: KomneoTepHoe 3a/1aHue
1. Kontponbnas padora Nel: «UucineHHOe penieHne 3aa4u TeII0MPOBOIHOCTIY
(KonTpoawpHas pabora)
2. Konrtponbnas padora Ne2: «HucneHHoe penieHrne KOHBEKTUBHO-IH(PPY3nOHHOM 3a1aum»
(KonTpoawpHas pabora)
3. KonTtponbHas padota Ne3: «HucineHHOEe MOJEIMPOBAaHUE TEINIOOOMEHHOTO anmapaTa
(KonTpoabpHas pabora)

®Popma peanusaimu: [lucbmennas padbora
1. Tepmunonornyeckuii Tect: «MeToa KOHTpoJIbHOTO o0beMay (TectupoBaHue)

BPC nucuuminHbl

8 cemecTtp
Beca KOHTpOIBbHBIX MeponpusATHil, %o
WNunexe KM- | KM- | KM- | KM-
Paznen qucuumimHbl KM: 1 5 3 4
Cpok KM: 4 8 12 15

CFD-monenupoBanue

Beenenue. [Iporeccr TemiooOMeHa U TUAPOIUHAMUKH B

+
AJIEMEHTAaX TEIJI0YHEPTrETUUECKUX YCTAHOBOK.
CucremMa UHTETpalbHbIX U IU(PepeHnanbHbIX YpaBHEHUN + + + +
KOHBEKTHBHOTI'O TEIJIOOOMEHA.
CrannoHnapHas TEIIONPOBOIHOCTD. +
HecranuonapHas TeNI0MpoOBOIHOCTb. +
Cucrema ypaBHenuii Hasre-Ctokca. + +




Oco0eHHOCTH penIeHUs 3a71a4 BRIHYXICHHOW 1 CBOOOHOM

+ +

KOHBEKIIHH.
Bepudukanust JIoroc (pe3eps - ANSYS), Habop TeCTOBBIX 3aj1a4. + + +
YucieHHoe MOJICIIMPOBAaHKUE TEINIOOOMEHHOTO amrapara +
Bec KM: | 15 25 30 30

$OO611as yacte/J1J1s1 MPOMEXKYTOUHOM arTecTanuud




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
KOMIIETEHIIUH pe3ysbTaTel  00y4eHMsI IO
JUCLIUILINHE
[1K-4 N-2nk-4 [Tpumensiet | 3HaTh: TepMuHnonornueckuit Tect: «MeToa KOHTPOIBHOIO 00BEMAY
METO/IBI MOJICJIUPOBaHMs | YUCIIeHHbIE MeToIbl pacyeTa | (TectupoBanue)
O0OBEKTOB  TEIJIOBOM U | BAPUAHTOB pa3pabOTKU U KonTponbnas padora Nel: «HuciaeHHoe pelieHue 3a1a4u
BO300HOBIISIEMOM IIOCTPOCHHUS aJ€KBATHBIX teronpoBoaHocT» (KoHTposibHas padora)

SHEPICTUKNU NIJid pPCIICHUA
HpO(I)CCCI/IOHaJ'IbeIX 3aga4

MaTeMaTHYEeCKNX MOJCIIeH
Ha OCHOBE
BBIYHCIIUTEIHHOTO
IKCIICPUMEHTA MPHU
MIPOCKTHPOBAHHUH
TEIUIOPHEPTETHUECKUX
00BEKTOB C YUETOM
ocoOeHHOCTEH
MIPOTEKAOIINX B HUX
(U3MYECKUX MPOIIECCOB;
0COOCHHOCTU
MOJIETUPOBAHUS TIPOIIECCOB
TemiooOMeHa 1
TUAPOJIMHAMUKH B
JJeMEHTax
TEIUIOPHEPTETHUECKUX
YCTaHOBOK;

YMeTs:

3aIMCHIBAThH B BUJIE CHCTEMBI
WHTETPATbHBIX U
nudepeHITaTbHBIX

KonTponbnas padorta Ne3: «HucieHHOE MOIEIHMPOBAHUE TEJIO0OMEHHOTO
anmapata» (KontponbHas pabora)




YPaBHEHUH IIPOLIECCHI
TeriooOMeHa u
TUIPOJIMHAMUKH B
JJIeMEHTaX
TETIOIHEPTETUYECKUX
YCTaHOBOK;

IIPUMEHATH NakeT Jloroc
(pe3epHbrii makeT ANSYS)
IUISL pEeIICHUs 33124
CTallMOHAPHOU U
HECTallMOHAPOHOU
TEIUIONPOBOAHOCTH,
CBOOOHOM U BBIHYKJCHHOU
KOHBEKIIMH, CIIOKHBIX 3a/1a4
TETIO0OMEHA U

THPOIMHAMUKY;
I1K-4 U-5mk-4  Ilpumenser B | 3HaTh: Kontponbnas padota Nel: «HucnenHoe perienue 3agauu
npodeccuoHaIbHON MPUHLUIIBI I€KOMIIO3ULIUU teronpoBoaHocT» (KoHTposibHas pabora)
NeSITETHHOCTH COBPEMEHHBIE | TETIOIHEPTeTUIECKOTO KonTtponsHast padota No2: «HucneHHoe pernieHne KOHBEKTHBHO-
METO/IBI " cpeAcTBa | 00BEKTA; muddy3nonnoit 3anaun» (KonrponasHas padora)
BU3YaJTU3aI[UH JAHHBIX YMmerb:

MpUMEHATH nakeT Jloroc
(pe3epHbrii makeT ANSYS)
JUTSL BU3YaJIU3allun
pe3yIbTaTOB peLISHUs 3a/1a4
CTallMOHAPHOU U
HECTAIMOHAPOHOM
TEIJIONPOBOAHOCTH,
CBOOOJTHOM M BBIHYXICHHOM
KOHBEKIIUH, CIIOKHBIX 33124
TemooOMeHa 1
TUAPOANHAMUKY,




1I. Cooepicanue ouenounvix cpeocme. lllkana u kpumepuu oyenusanus
KM-1. Tepmunosornyecknii Tect: «MeToa KOHTPOJIBLHOIO 00beMa»

®opmbl peasuzanun: [TuceMennas padora

Tun KOHTPOJIBLHOT0 MeponpusaTHs: TecTupoBaHue

Bec konTpoabHoro meponpusitusi B bPC: 15

IIpouenypa npoBeaeHnsi KOHTPOJbLHOr0 Meponpusitusi: OTBEThHI MMCHbMEHHO HA BOIPOCHI TECTA

Kpartkoe conep:xanue 3a1aHus:
1 MeToa KOHTPOJIBHOTO 00beMa
2 JIuCKpeTHbI aHaior
3 1Y HecTaumOHApHOW TEIIONPOBOAHOCTH
4TV 3-ro pona
5 Y sneprun
6 duckpernbiii ananor Y sHepruu
7 YpaBHEHHE KOHBEKTUBHOM TEILUIOOTAAYH
8 TpexTouyeuHblii 11a0I0H
9 CyTb MeTOa TPOTOHKHU
10 [Ipumenenue 'Y B MeTO/1€ IPOTOHKH

KoHTpoJibHbIE BONIPOCHI/3aJaHUA:

3HATB: 0COOEHHOCTH 1.1 MeTo1 KOHTPOJILHOTO 0OBbEMa
MOJIEJIMPOBAHUSA MPOLIECCOB 2 JIMCKpETHBIN aHAIOT
Ter1000MeHa U TUIPOAMHAMHUKH B 3 1Y HecTaumoHapHOW TEMIONPOBOAHOCTH
AIIEMEHTaX TEeIJIOdHEPreTHYECKUX 4TV 3-ro pona
YCTaHOBOK; 5 Y suHepruun

6 YpaBHEHHE KOHBEKTHUBHOMN TETUIOOTAAuN
YMeTb:  3amucelBaTb B BHJE 1.1 1Y sneprun
CHUCTEMBI MHTETPAJIbHBIX u 2 {uckpetHslii ananor 1Y sHepruu
muddepeHIManbHBIX  YpaBHEHUN 3 TpexToueuHbIi Ma0I0H
IIPOLIECCHI TernooOMeHa u 4 CyTtp MeTO/1a IPOTOHKH
TUAPOOUHAMUKM B DJIEMEHTax 5 Ilpumenenue I'Y B MeTOa€ IPOTOHKU
TEIJIOOHEPTETUYECKUX YCTaHOBOK;

Onucanue MIKAJbI OLlEHUBAHUS

Ouyenxa: 5
Huodienuii nopoe sévinonnenus 3aoanus 6 npoyermax: 10
Onucanue xapakmepucmuku evtnonanenus 3nanus.; OueHka "oTIMYHO" BBICTABIISETCA €CIIN 3aJJaHNE
BBITIOJTHEHO B MOJIHOM 00'beME WIIH BBITIOTHEHO MPEUMYIIIECTBEHHO BEPHO

Ouenka: 4
Huodicnuii nopoe sévinonnenus 3aoanus 6 npoyermax: 60
Onucanue xapakmepucmuku svtnonanenus 3uanus.; OueHka "Xoponio" BbICTABISETCS €CIU
OOJIBIIMHCTBO BOIIPOCOB PACKPHITO. BEIOPAHO BEPHOE HAMpPABIEHUE JJIsl pEIICHUS 3a/1a4

Oyenka: 3
Huodicnuii nopoe sévinonnenus 3aoanus 6 npoyermax: 50
Onucanue xapakmepucmuku évinoanenus snanus: OueHka "ya0BIeTBOPUTEIHLHO" BBICTABISCTCS
€CITH 3aJIaHUE MTPEUMYIIIECTBEHHO BBITIOJTHEHO




KM-2. KoutpoJabHas padora Nel: «HUucjieHHoe penieHue 3a1a4M TENJIONPOBOIHOCTH

®opmbl pean3anuu: KoMIblOTEPHOE 3a1aHKE

Tun kouTpoabHoro Mmeponpusitusi: KonrpossHas padora

Bec koHTpOobHOr0 MeponpustTusi B BPC: 25

IIpouenypa npoBeneHusi KOHTPOJIbHOIO MepONpHUATHA: PenieHne BapuaHTOB 3aJaHus U3 IBYX
3aJa4 Mo M3ydaeMod Teme Ha KommbioTepe B Smath (pesepB - MathCad) u B Jloroc (peseps -
Ansys)

KpaTlcoe CoA€cpiKaHuE 3alaHUA:

1.46. TeMneparypa Ha MOBEPXHOCTH OX/IaXIAEMOro LWIHHIPHYECKOIO
ypaHoBoro crepxHa [A= 30 Br/(m:K)] ve nomkna npesblate 650 °C.
OnpenenuTs NONYCTHMEIH AHAMETP W Mepenaj TeMIEpaTyp B CTEpKHe

TP MOLIHOCTH BHYTPEHHHX HCTOYHHMKOB g, = 8+ 107 BT}'MJ, €CJIH TeMIe-
paTypa oxnaxzarwollero TennoHocutens t, = 370 °C, a xo3tpduumeHr

Temnootaays o = 6500 BT:’(M2 +K).

VYka3zanue : Pernts B SMath (peseps - MathCad) u B Jloroc (pe3eps - Ansys)

KoHTpoJibHbIE BOIPOCHI/3a1aHUA:

3HaTh: YUCJICHHBIE METO/IbI 1.1 Iuddepennmanbaoe ypaBHEHHE COCTABIISIONICES
pacueTa BapuUaHTOB Pa3pabOTKH U MaTeMaTHYeCKOe OMKCaHue 3TOH 3a7aun
MMOCTPOCHUA aICKBATHBIX 2 Kakue I'paHUYHBIC YCIIOBUA 3a1aHbI
MaTeMaTUYeCKUX  Mojened  Ha
OCHOBC BBIYUCIIUTCIBHOI'O
JKCIIEPUMEHTA npu
IMPOCKTUPOBAHNHN
TEIUIOPHEPTETHUECKUX OOBEKTOB C
yaéToM 0coOeHHOCTeH
MPOTEKAIOMIUX B HUX (PU3UUECKHUX
IIPOIIECCOB;

VYMmerb: mpuMmeHars mnaker Jloroc 1.1 IToctpouTts B Jloroc (pe3eps - Ansys) 3ToT
(pesepBHbIii maker ANSYS) mns TPEXMEpHBIN 0OBEKT

BHU3yaJIN3aluU pe3ynbTaToOB 2 3agaTh BHYTPEHHUN UCTOYHHK B 2 pa3a Oosbleit
peleHus 3ajad CTAllMOHAPHOM H MOIITHOCTH, CPAaBHUTh PE3yIbTAThl YUCICHHOTO PEIICHUS
HEeCTallMOHAPOHOM B SMath (pe3seps - MathCad) u B Jloroc (pe3eps - Ansys)
TEIUIONPOBOAHOCTH, CBOOOIHOM U
BBIHYKJICHHOI KOHBEKIIUH,
CIIOKHBIX 3a7ad TeIuiooOMeHa W
T'HJIPOANHAMUKY;

Onucanue MIKAJbI OLlEeHUBAHUS

Ouenka: 5
Huodicnuii nopoe sévinonnenus 3aoanus 6 npoyenmax. 10
Onucanue xapakmepucmuku evtnoanenus 3uanus.; OueHka "oTIMYHO" BBICTABIISIETCS €CIIN 3aJJaHue
BBHITIOJTHEHO B MOJIHOM 00'beME WIJIH BBITIOHEHO MPEUMYIIIECTBEHHO BEPHO

Ouenka: 4
Huodicnuii nopoe sévinonnenus 3aoanus 6 npoyermax: 60
Onucanue xapakmepucmuku evtnonanenus 3uanus. OueHka "Xoponio" BbICTABISETCS €CIU
OOJIBIIMHCTBO BOIIPOCOB PACKPHITO. BEIOPAHO BEPHOE HAMPABJICHHE [T PEIICHUS 3a/1a4

Oyenka: 3
Hudicnuii nopoe svinonnenus 3aoanus 6 npoyermax: 50
Onucanue xapakmepucmuku evinonnenus snanus: OueHka "ya0BIeTBOPUTEIHLHO" BBICTABIISCTCS
€CITH 3aJIaHUE MPEUMYIIECTBEHHO BBITIOJHEHO




KM-3. KontpoJsbHas padora Ne2: «UucieHHoe pelieHMe KOHBEKTUBHO-
audpPy3unonHoi 3axa9m»

®opmbl peanuzanuu: KoMneoTepHoe 3a/1aHIE

Tun KOHTPOIbHOT0 MeponpusiTus: KoarponsHas padora

Bec konTpoabHoro meponpusitusi B BPC: 30

IIpouenypa npoBeeHusi KOHTPOJILHOr0 MeponpusaTHs: PenieHre BapuaHTOB 3aJaHUs U3 JIBYX
3a/1a4 10 M3y4aeMoi Teme Ha kommbroTepe B SMath (pesepB - MathCad) u B Jloroc (peseps -
Ansys)

Kpartkoe cogep:xkanue 3aiaHuA:
C nomorisio nporpammel Jloroc (peseps - Ansys) pemuts 3anauy [lyaseitsist TeueHus B
IUIOCKOM KaHaJle ¢ 000rpeBaeMoil CTEHKON, MOCTPOUTh POQPUIIL CKOPOCTH, TEMIIEPATYPHI,
nasiieHus. OnpenenuTb CpeIHIi KOdPPHUIMEHT TeIUIO0TAa N U KOdpPHuineHT
THJIPABINYECKOTO COMPOTUBIICHUS

KoHTpoJibHbIE BONIPOCHI/3aJaHUA:

3HaTh: TPUHLHUIBI JAEKOMIIO3ULIUU 1.1 YUto Takoe HayaJIbHBIN TEPMUYECKHI Y4aCTOK
TETUIOIHEPTETHYECKOTO 00BEKTA; 2 I'nie HaxoIUTCSl MAKCUMYM CKOPOCTH B poduiie
ckopocTH 3aaauu [lyazeiins
3 Yo Takoe TeniI0BON NOrpaHUYHbIN CIION
Ymeth: mpumensth makeT Jloroc 1.1 Kak 3agaTh rpaHuuHbIe yCIOBUS Ha cTeHKe B Jloroc
(pezepBublii maker ANSYS) s (pe3epB - Ansys) /uisi pacCMaTpUBaeMON 3a/1a4u
BU3YaIH3aI[uU pEe3yNbTaToB 2 Kak caenaTh pexuM TeYEHHs B 3TO 3a1aue
pelieHus 3ajad CTalMOHApHON U JaMUHApHBIM IIpU MojenrpoBanuu B Jloroc (peseps -
HECTAIIMOHAPOHOM Ansys)
TEIJIONPOBOIHOCTH, CBOOOTHON U
BBIHYJICHHOUN KOHBEKIINH,
CIOXHBIX 3aJjad TeIIooOMeHa u
TUAPOIMHAMUKH;

OnucaHue MKaJbI OlleHUBAHUS:

Oyenka: 5
Huorcnuii nopoe sevinonnenus 3aoanus 6 npoyenmax: 10
Onucanue xapakmepucmuxu evlnoinenus 3Hanus: OleHKa "0TINYHO" BBICTaBISETCS €CIH 3aJaHue
BBITIOJIHEHO B MOJHOM 00BHEME HJIM BBITTOTHEHO MPEUMYIIIECTBEHHO BEPHO

Oyenka: 4
Huoicnuii nopoe evinonnenus 3aoanus 6 npoyenmax.: 60
Onucanue xapaxmepucmuxu evinoaneHus snanus: OueHkKa "XopoIo" BBICTABIIAETCS €CIIN
OO0JIBIIMHCTBO BOIIPOCOB PACKPHITO. BEIOPAHO BEPHOE HAMPABIEHUE JUIsl PEILIEHUs 3a/1a4

Oyenxka: 3
Huorcnuii nopoe evinonnenus 3adanus 6 npoyenmax. 50
Onucanue xapaxmepucmuxu evinoneHus shanus: OneHka "yI0BIEeTBOPUTENIBHO" BHICTABIIAETCS
€CITM 3aJJaHue MPEUMYIIECTBEHHO BBITIOTHEHO

KM-4. KoutpoabHas padora Ne3: «HucjieHHOe MoeJIMPOBaHNe TeNJI000MEeHHOT0
anmapara»

®opmbl peanuzanuu: KoMmsioTepHoe 3aqanue
Tun koHTpoabHOro Meponpusitusi: KontponsHas pabora
Bec konTposbHoro meponpusitusi B BPC: 30




IIpouenypa npoBeaeHusi KOHTPOJBLHOIO0 MepoNpUATHA: PelieHre BapuaHTOB 3aaHus U3 OJHOU
3a/lauu Mo M3ydaeMou Teme Ha kommbroTepe B SMath (peseps - MathCad) u B Jloroc (peseps -

Ansys)

KpaTkoe conep:kanue 3a1aHusi:

Cospnats B Jloroc (pe3epB - Ansys) TeIUIOOOMEHHUK TUNA “TpyOa B TpyOe” 3a1aHHOMN
reomMeTpuu. 3a7aTh TEIUIOPHU3UIECKIE CBOMCTBA U TPAHUYHBIC YCIOBUS HA BXOJIE JUI KaXK0T0
TETUIOHOCHUTEJIS, TPOTEKAIOIIEro BO BHYTPEHHEH TpyOe 1 B KOJbIIEBOM KaHaie. PaccunraTs ¢
nomoibio Jloroc (pe3eps - Ansys) H3MEHEHHE TT0JICH CKOPOCTH, TEMIIEPaTyphl U JaBICHUS
KaXJI0T0 TeIUIOHOCUTENs. OnpenenuTs cpenue KodpUIMEHTHI TEIIO0TIa41, PACCUUTATD
K03((GUIHMEHT TerIonepeadd U TeIUIONPON3BOIUTEIHHOCTh TEINIOOOMEHHOTO armapara, a
TaKXKe THIPOAMHAMUYECKOE COMPOTUBIICHUE 110 KAXKIOMY TETNIOHOCHTEIIO.

KoHTposibHbIe BONPOCHI/3aJaHUA:

YMers: npumensTh maketr Jloroc
(pezepBubiii maker ANSYS) mis
pelIeHUs 3ajlady CTallMOHApHOH U

HECTallMOHAPOHON
TEIUIONPOBOAHOCTH, CBOOOJHOM U
BBIHYXJIECHHON KOHBEKIIUH,

CJIOXKHBIX 3a1aad TemIoo0MeHa U
TUAPOJUHAMHKH,

1.1 Pacuet cpennero ko3 duirenTa TeraIo0TIauH B
Jloroc (pe3eps - Ansys)

2 Pacuer conporuBieHus Tpenus B Jloroc (peseps -
Ansys)

3 CpaBHeHHE ITOTEPH JIaBJICHUS 3a CUET TPEHUS C
dbopmyoit Jlapcu-Beiicbaxa

Onucanne MKAJbI OIIEHUBAHUS

Ouyenka: 5

Huorcnuii nopoe evinonnenus 3aoanus 6 npoyenmax: 10
OnucaHnue xapaxmepucmuxu evlnoinerus 3Hanus: OLUeHKa "O0TIMYHO" BBICTABIISICTCS €CIIN 3a/I1aHIE
BBITIOJTHEHO B MOJIHOM 00'beMe WIIHM BBITIOTHEHO MPEUMYIIIECTBEHHO BEPHO

Ouyenka: 4

Huoicnuii nopoe evinonnenus s3adanus 6 npoyernmax.: 60
Onucanue xapaxmepucmuxu evlnoinenus 3Hanus: OLeHKa "X0opoIIo" BEICTaBISETCS €CITN
OOJIBIIMHCTBO BOIIPOCOB PACKPHITO. BRIOPAHO BEPHOE HAMPABJICHHE [Tl PEIICHUS 3a/1a4

Oyenka: 3

Huodienuii nopoe sévinonnenus 3aoanus 6 npoyermax: 50
Onucanue xapakxmepucmuxu evinoaneHus snanus: OueHka "y10BIeTBOPUTENIBHO" BHICTABIISAETCS
€CJIN 3aJJaHUE NIPEUMYILIECTBEHHO BBITIOJIHEHO

10




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

IIpumep Onsiera

L HCCTZ][IHOHGPHOC OZHOMEPHOE  YpaBHCHHE  TCIUIONPOBOJIHOCTH B
HCKGPTOBOﬁ CHCTEME KOOp/HHAT. uHCKpCTH'}aLlHﬂ 10 SIBHOM cXeMe H
MCTOI pCHICHHA. VenoBue Ha mar 1no BPEMCHH.

Betoruas ninta ¢ pasmepamu 3x5x0,3 M H HavanbHOi Temmepa-
Typoi 90 °C B BePTHKANLHOM NONOXKEHHH OXIAXKIAETCA HAa OTKPHITOM
Bospyxe (1, = 10 °C). Onpenennts TeMnepaTypy B cpeikei IIOCKOCTH
TUTHTHL ¥ Ha ee MOBEPXHOCTH yepe3 3,3 u nocsie Havana OXJaxIeHNA, eClH
3HaYeHHs K0dbHLUNEHTOB TErIONPOBOIHOCTH, TENNOEMKOCTH H MIOT-
Hocth s Getowa cocrasnsior 1,28 Br/(m-K), 0,84 xx/(kr*K) u

3

2000 kr/m” coosercTBerHO. KoaddHUKEHT TeNI00TAYH C IOBEPXHOCTH
K BO3/YXY NPUHATH PaBHBIM 15 BT/(M2 *K).

NOCTPOHTH TpadMK pacnpelenieHHs TEMNEPaTypsl Mo TONLHHE
TUIHTBI.
Ykazanue: Pemenne B Ansys

IIpouenypa nposenenus

OuHo 1o OmiIeTaM Ha KOMITBIOTEPaAX
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|. Ilepeuens Komnemenyuit/unOUKamopos u KOHMPOJILHHIX 6ONPOCOE NPOBEPKU PE3YIbINAMOE
0C60EeHUA OUCUUNIUHDL

1. Komnerenuusi/Muankarop: UJ1-2nk-4 [IpuMenseT MeTo1pI MOAETMPOBAHHS OOBEKTOB
TEIUIOBOM M BO30OHOBIIIEMOMN SHEPTreTUKH JUIsl pelIeHUs TPOPECCHOHATIBHBIX 3aJa4

Bonpockl,
1.

3aJaHudA
CTauMOHAPHOE  OJHOMEPHOE  YDABHEHME  TEIIONPOBOAHOCTH B
JIEKApPTOBOH cHCTeMe KoOopanHar. [TocTpoeHHe AMCKPETHOTO aHanora W
METOa peLL[EHHH,

IocTponTts auckpeTHbli ananor audhepeHunanbHOro ypapHeHHs

~2
_0 t_'_1

ox2

JlupdepenunanbHble  ypaBHEHHS KOHBEKTHBI
(cucrema ypaBHenuii HaBwne-Ctokca). Q00011
ypaBHEHHE.

(a3l Ke)
¥l

Pemnthb YHCJIEHHO OJTHOMEPHYVIO HE(
TEeMJIONPOBOAHOCTH B IJIOCKOW TJIACTUHE C TON
(tommuua mnactuebl 100 MM, matepuan —
MOCTOAHHBIX TEMMEPATypax Ha JIEBOUM U MPABO
C u 20 °C coorBercTBeHHO, pacmpenesn
Ha4daJbHbI MOMEHT BPEMEHHU Ha ypoBHE 20 'C
CEK.

PacueT m3MEHEHHUS TEeMIIEPaTypPhl MO TOJIINHE
naketa ANSYS.

CywmHoCTh  METOAa  KOHTpOibHOTO — oObema.  Jluckperusaius
CTallHOHAPHOTO ABYMEPHOIo YPaBHCHHSA TEMA0NPOBOAHOCTH,
3alMCAaHHOrO B KoopauHatax r1-0. OCHOBHBbIE IpaBMJA MOCTPOCHHA
JMCKPETHBIX aHAJIOroB

Pewnts YHUCIIEHHO OJTHOMEPHY 1O HECTALMOHAPHYIO 3ajauy
TEIUIONPOBOIHOCTH B IUIOCKO# IUIACTHHE C IMOMOIIBIO METO/J1a NMPOrOHKH
(tomunna nnactueel 300 Mm, matepuan — O€TOH), MpH 3aJaHHBIX
MOCTOSHHBIX TEMIIEPATypax Ha JIEBOH M MPaBOi CTEHKe muacTHHbL, 120
“C u 30 "C cooTmeTcTBeHHO, pacnpeneNeHHEM TeMNepaTyphl B
HauaTbHbIH MOMEHT BpeMeHH Ha yposHe 30 'C M BpeMeHeM Harpesa
10800 cex.

Pacyer M3MeHEHHA TEMIEPaTyphl MO TONIIMHE BBINOJHUTH C MOMOIIBIO
naketa ANSYS.

VYkazanue: Pemienne npoBoauTh ¢ momorisio Jloroc (pe3eps - Ansys)
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MarepuaJsl 1JI1 NIPOBEPKHU OCTATOYHBIX 3HAHUM

1.1 MeTo KOHTPOJIBHOTO 0OBbEMa

2 JIucKpeTHbIN aHaIor

3 1Y HecTauMoHapHOW TEIIONPOBOAHOCTH

4TV 3-ro pona

5 Y sHeprun

6 Hduckpernbiit ananor Y snepruu

7 Meron SIMPLE

8 YpaBHEeHHE KOHBEKTUBHOM TEINIOOTIAYN

9 TpextoueuHblii MabIOH

10 Cytb MeTona
OTBeTHI:

U3 JIGKIIMOHHOT'O0 MaTepuajia U MaTepraia NpaKTUYECKUX 3aHITHI U U3 JIUTepaTyphl
BepHblil 0TBET: U3 JEKIIMOHHOIO MaTepuaia U Marepraia IpaKTUYECKUX 3aHITHI U U3
JTUTEpaTyphl



2. Komnerenuuss/Muaukarop: M/1-5nk-4 [lpumensier B npodeccnoHanbHOM eI TeIbHOCTH
COBPEMEHHBIE METO/IBI M CPEACTBA BU3YaIH3aNHU JTAaHHBIX

Bomnpocel, 3a1aHus

I. | MeTtoa nporoHku. ANrOPHTM PEIIEHHS CTALMOHAPHONO OJHOMEPHOro
YpaBHCHHA TCHNIOMNPOBOAHOCTH METOAOM I[POrOHKH H 33JaHHBIX
IPAHHUHBIX YCI0BUAX 1-ro poaa.

BHIHCTHTE TeMMepaTypsl Ha OCH M TNOBEPXHOCTH GeToHHOro
cronba ymrasoro ocsewenua [d = 300 mm, & = 1,28 Br/(m*K), ¢, =

= 0,84 klx/(kr * K), p = 2000 KI‘!'MJ] 4epe3 2,5 4 noc/e pesKoro NoHHe-
HHA TeMnepaTypsl Bo3ayxa ot 0 °C (yAepkuBanach HECKOIBKO CYTOK) A0
-20 °C. KoatHumeHT TenIooTnaun ¢ MOBEPXHOCTH cronGa NMPHHATH
passbiv 20,5 Br/(v? + K).

NOCTPOHTH
rpatHK pacnpefeneHns TEMNEPATYPEI IO paauycy cronba.
1. Ykazauue: Pemenne B Ansys

I. | CymHOCTP  M€TOAAa  KOHTPOJBHOIO 00
CTAIMOHAPHOTO  OJHOMEPHOTO  ypPaBHEHF
OcCHOBHBIE NTPaBUJIA NOCTPOCHUS TUCKPETHBIX a

2

CranbHas 3arotoBka [A = 37 Bt/(M K
dopme napannenenunena 600x420x360 Mm ¢ Ha
t, = 15 °C 3arpyxeHa B HarpeBaTelbHYIO Neyl

= 1500 °C. BoiuncauTh TeMrnepaTypsl B LEHTpE
0N 13 ero rpaxeii yepes 1,2 4 nocne Hayana Hary

eHTe TermnooTaaur o = 120 BT/(M2 * K).

COOTBETCTBEHHO MX pacnpeseseHne Mo AITUHHOF
HOMY ero pebpy.

Yka3anue: Pemenue B Ansys

MarepuaJsl 1JIs1 NIPOBEPKHU OCTATOYHBIX 3HAHUM
1.1 Topsimok mpoBeaeHus1 BEIYKCIeHUH B makeTe Jloroc (pe3epB Ansys)
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2 Ipenporneccop. [TocTtpoerne pacueTHOM 00JIaCTH, OTOOPAKEHUE pACUETHOM 00JIacTH Ha
JUCILIEE.
3 Ilpoueccop. 3aanue HaYaIbHBIX U TPAHUYHBIX YCIOBUH, paboTa ¢ rpadudecKuMu
MPUMHUTUBAMH
4 Tlocnponeccop. Buzyanuzanus noneit remneparypbsl, CKOPOCTH, JTaBICHUS
5 Tlocnpouieccop. Busyanuzanus mojieii BEKTOPHBIX BEJTUYHH
6 ITocmpornieccop. OOpaboTka pe3ynbraToB pacuera. [lomyueHne pacueTHBIX BETUYHH
TEIUIOO0TIaYH U COTPOTHUBIICHUS
7 Ioctnpoueccop. [TocTpoenne rpadkoB U3MEHEHUS pacCUUTaHHBIX BeMIrH. CoXpaHeHue
pe3yJbTaTOB
OTBeTHI:
U3 JIEKIMOHHOI'0 MaTepuaia U MaTepuana MpakKTUYeCKUX 3aHIATUN U U3 JIUTEPATYPhI
BepHblil OTBET: U3 JEKIIMOHHOIO MaTepuaia U Marepuasa IPaKTUYECKUX 3aHATHN U U3
JTUTEPaTyphI

II. Onucanue wkanvl oueHueanus

Oyenka. 3a4TE€HO
OnucaHnue xapaxmepucmuxu 6blnoineHus 3Hanus: PaboTa BeINOIHEHA BEPHO HIIU C
HECYIIECTBEHHBIMU HEJOCTATKAMU

Oyenka: HE 3a4TEHO
OnucaHue XapakmepucmuKu 6blnOJIHEHUsA 3HARUA. Pa60Ta HC BBIITOJIHCHA WUJIX BBIIIOJITHCHA
NpEeuMylICCTBCHHO HEIIPABUIILHO

1I1. Ilpasuna évicmasnenun umo2060ii OUEeHKU no Kypcy

ITo coBokynHocTH onieHok B BAPC u Ha 3auerte
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