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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. I[TK-1 CniocoGeH k MPOBEACHUIO PACUETHO-TEOPETUUECKUX UCCIEAOBAHUI
TEIUIOTHIPABIMYECKUX MPOIIECCOB 00BEKTaX MPo(hecCHOHANBLHOM NeATeTbHOCTH
NJI-2 VimeeT HaBbIKM MAaTEMAaTUYECKOTO MOJEIIMPOBAHMSI TEIJIOTHAPABINUYECKUX MPOIIECCOB B
00BeKTax MPo(PecCHOHANBHOMN NeTETLHOCTH

2. PIIK-1 Criocoben npuMeHATh HHPOPMAITMOHHBIE TEXHOJIOTHH JJIs TPOBEACHUS UCCIICIOBAHUMA
B IIPO(EeCCHOHATIBHOM 1€ TEIbHOCTH
UJI-1 lemoHcTpupyeT 3HaHUE UH(DOPMALIMOHHBIX TEXHOJIOTUH, UCTIONb3yEeMbIX B
poeCCHOHAIBHON JEATEIHHOCTH
NJI-2 IIpoBOaUT MCCIEAOBaHUS C UCTIOIB30BaHUEM HH(POPMAIIMOHHBIX TEXHOIOTHIA

" BKIIFOYACT.
JJIA TEKYIIEro KOHTPOJIA YCIIEBA€MOCTH:

Popma peanmzanun: KomnerotepHoe 3a1anue
1. KonrponbHas padora Nel: «HucneHHOe peleHue 3aJauu TernI0npOBOHOCTI
(KontponpHas pabota)
2. KonrtponbHas padora Ne2: «HuciaeHHoe peleHre KOHBEKTUBHO-AU (D (y3noHHOM 3amaum»
(KontponpHas pabota)
3. KontponbHas pabota Ne3: «HucneHHOe MOJEIMPOBaHUE TEINIOOOMEHHOTO anmnapaTa»
(KontponpHas pabota)

®Dopma peanuzaruu: [Tucemennas pabora
1. Tepmunonorudeckuit Tect: «MeToa KOHTpoIEHOTO 0O0BeMay (TecTupoBanue)

BPC aucuuniavHbl

2 cemecTp
Beca KOHTpOIBHBIX MEepOTIPUATHH, %o
Pa3nen nucnuIninHbl Hunexc KM- | KM- | KM- | KM-
ACA KM: 1 2 3 4
Cpox KM: 4 8 12 15
UMTT AT
Beenenue. [Iporeccr TemooOMeHa 1 TUAPOIUHAMUKH B +
DIIEMEHTAaX TeMJI0PHEPTETHUYECKUX YCTAaHOBOK.
CucreMa UHTETpalbHBIX U AU(PepeHIInanbHbIX YpaBHEHUN +
KOHBEKTHUBHOI'O TEILIIO0OOMEHA.
CranuoHapHas TeTUTOTIPOBOTHOCTD. +




HCCTaHI/IOHapHaH TEIUIONIPOBOJHOCTD. + +

Cucrema ypaBaenuii HaBbe-Ctokca. +
OcoOeHHOCTH pelIeHus 331a4 BBIHYK/ICHHOW U CBOOOIHOM +
KOHBEKITHH.

Bepudukanus ANSY'S, Habop TeCTOBBIX 3a/1a4. +
YucneHHoe MoieIpoBaHUE TEIJIO0OMEHHOTO armapaTa +

Bec KM: 15 25 30 30

$O0611as yacte/[11s MPOMEXKYTOUHOM arTecTanuud

BPC kypcoBoii padoTsl/mpoeKkTa

2 cemecTp
Beca KOHTpOIBHBIX MeponpusThii, %o
Nunexc KM- | KM- | KM- | KM-
Paznen nucuunianHb KM- 1 5 3 4

Cpox KM: 4 8 12 16

O0630p nuTEpaTyphl, U3yUYCHUE IKCIICPUMEHTAIBHBIX CTCH/IOB,
MOJTOTOBKA UX K paboTe, JopMUpPOBaHUE HABBIKOB PAabOTHI C +
TEIJIOBU30POM, (POPMUPOBAHUE COOTBETCTBYIOMMX pa3jenoB KP

[TpoBeneHme SKCIIEpUMEHTANIBHBIX UCCIIEIOBAHUMA, TPOBECHHE
BBIYHMCIIUTEILHOTO SKCIIEPUMEHTA € TOMOIIIBIO TTporpammbl ANSY'S, + +
dbopMUpOBaHNE COOTBETCTBYIOIMIUX pa3nenoB KP

O0paboTka pe3ybTaTOB HATYPHOTO M BBIYUCIUTEIIHBHOTO
JKCIIepUMEHTa, ((POPMUPOBAHKUE COOTBETCTBYIOIIUX pa3naenoB KP, + +
IIOATOTOBKA Npe3eHTanuu K 3amure KP

Bec KM: | 20 30 40 10




COJAEPKAHUE OLNEHOYHBIX CPEJACTB TEKYHEI'O KOHTPOJISA

L OL(EHOQHble cpedcmea onsa OUEHKU 3an/IAHUPOBAHHBIX pe3ylibmamoes oﬁyueﬂuﬂ no Oucuunﬂune, COOMHECECHHbIX C unduxamopamu

00CMUIICCHUS KOMNEmeHY UL

Nunexc Nunukarop 3anjaHUpOBAHHBIE KonTposbHas Touka
KOMITETCHIIMHT pe3ysbTaTel  00y4eHMsI IO
JUCHUTIIINHE

IK-1 N-2nk1  Wmeer HaBbikd | 3HATH: TepmuHomornueckuit Tect: «MeToa KOHTPOIBLHOTO 00BEMay
MaTeMaTu4eCcKoro MPUHLHUIIBI I€KOMIIO3ULIUU (TectupoBanue)
MOJEIUPOBAHUS TEIUIOAHEPreTUYECKOT O Kontponbnas padota Nel: «HucnenHoe penienue 3agaqn
TEIJIOTUIPABINYECKUX 0o0BeKTa; TeruionpoBoaHoct» (KoHtponbHas padorta)
IpOLECCOB B O0BEKTax | yuclieHHble MeTo bl pacuera | KonTponbHas padorta Ne2: «HuciaeHHoe pelieHre KOHBEKTUBHO-
npodecCHOHATbHON BapUAaHTOB Pa3pabOTKU U muddysuonnon 3agaun» (KontpoasHas pabora)
JIeATEIIbHOCTH IIOCTPOEHHUS aIEKBAaTHBIX KonTponbnas padorta Ne3: «HuciaeHHOE MOJIeNpOBaHUE TEMII00OMEHHOTO

MaTeMaTHYECKUX MOJIee
Ha OCHOBE
BBIYHUCITUTENEHOTO
IKCIIEPUMEHTA MTPU
MPOEKTUPOBAHUH
TETUTODHEPTETHUSCKUX
00BEKTOB C yUETOM
0COOEHHOCTEM
MPOTEKAIOIINX B HUX
(hU3UYECKUX TPOIIECCOB;
YMeTs:

hopmyTupoBaTh 1EIH U
3a/1a4¥l UCCIIeIOBAHUS
TEPMOTHIPOTAHAMUYICCKHIX
MIPOIIECCOB B
HEPTreTHICCKOM
000pyIOBaHUH, BBISBISATH
TIPUOPHUTETHI PEIICHHUS

anmapata» (KontponbHas pabora)




3aJ1a4, BbIOUpaTh U
CO3/1aBaTh KPUTEPHUH
OIICHKW;

3aMuCchIBaTh B BUJIE CUCTEMBI
WHTETPATBHBIX U
nuddepeHIaTbHBIX
YPaBHEHUH IIPOLIECCHI
TerooOMeHa u
THIPOIMHAMUKH B
JJIEeMEHTaX
TETUIOIHEPTETUIECKUX
YCTaHOBOK;
pa3pabarsiBaTh
MaTeMaTH4eCKHe MOJETU
MPOCTEUILINX JIEMEHTOB

TEIUIOPHEPTETUUECKUX

00BEKTOB;

PIIK-1 N-1pnk1  JemoHcTpupyeT | 3HaTh: Tepmunonornyeckuii Tect: «MeTo KOHTPOJIBHOTO 00BEMa»
3HaHHE€ WH(POPMAIMOHHBIX | 0COOEHHOCTH (TectupoBanue)
TEXHOJIOTHH, UCIOIb3YEMBIX | MOAEINPOBAHUS IIPOLIECCOB
B npodeccuoHanbHOM | TernaooOMeHa u
JEATEIBHOCTH TUIPOJIMHAMUKH B

JJIeMEHTaX
TEIJIOOHEPreTUYECKUX
YCTaHOBOK;

PIIK-1 NJ-2pni-1 IIpoBoaut | YMers: KonTtponbHast padota Ne2: «HucneHHoe perieHue KOHBEKTUBHO-
MCCJIEIOBAHMUS ¢ | npumeHnaTh naketr ANSYS mudysuonnoit 3agaun» (KontpoabHas pabora)
UCIIOJIb30BaHUEM JUIS peIlIeHus 3a1a4
MH(GOPMaILlMOHHBIX CTallMOHAPHOU U
TEXHOJIOTUI HECTallMOHAPOHOU

TEIJIONPOBOJHOCTH,

CBOOOTHOM M BBIHYXJIEHHON
KOHBEKIIMH, CJIOKHBIX 3a/1a4




TEIUI00OMEHA U
THIPOAMHAMUKHY;




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 cogep:xxanue 3aganus:
1 MeToa KOHTPOJIBHOTO 00beMa
2 JlucKkpeTHBIN aHaJIOT
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/3aJaHUSA:

3HATB: 0COOEHHOCTH 1.1 MeTo1 KOHTPOJILHOTO 0OBbEMa
MOJIEJIMPOBAHUSA MPOLIECCOB 2 JIMCKpETHBIN aHAIOT
Ter1000MeHa U TUIPOAMHAMHUKH B 3 1Y HecTaumoHapHOW TEIJIONPOBOJHOCTH
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 evtnoanenus 3uanus.; OueHka "oTIMYHO" BBICTABIISIETCS €CIIN 3aJJaHNE
BBHITIOJTHEHO B MOJIHOM 00bEME WITH BBITIOJIHEHO MPEUMYIIIECTBEHHO BEPHO

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

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




Oyenka: 2
Onucanue xapakmepucmuku 8binoanenus 3uanus. OueHKa "HeyI0BIETBOPUTEIBLHO' BBICTABIISIETCS
€CJIM 3aJ]JaHue BBITIOJIHEHO HEBEPHO WJIM MPEUMYILECTBEHHO HE BBITTOJIHEHO

KM-2. KontpoabHas padora Nel: «HucjieHHOe pelieHHe 3212491 TEIJIONPOBOIHOCTH

®opmbl peanusanun: KomnbroTepHoe 3a1anue

Tun KoHTpoIBHOr0 MeponpusaTus: KontponsHas padora

Bec konTpoabHoro meponpusitusi B bPC: 25

IIpouenypa npoBeaeHusi KOHTPOJIbLHOI0 MeponpusaTusa: Penienue BapuaHTOB 3a7aHusl U3 JIBYX
3a/1a4 1o u3ydaeMoi Teme Ha KommbroTepe B MathCad u B Ansys

KpaTlcoe CodcpiKaHUuE 3alaHUA:

1.46. Temneparypa Ha MOBEPXHOCTH OXJaMOAAEMOro LHIMHIAPHYECKOTO
ypaHosoro crepxHa [A= 30 Br/(m+K)] He nomxHa npepbiwate 650 °C.
Onpenenuts NONYCTHMEIH AHAMETP W Mepenaj TeMNepaTyp B CTEPIKHeE

NpH MOLHOCTH BHYTPEHHHX HCTOYHHMKOB g, = 8+ 10’ BT/M3, €CIH TEMITE-
paTypa Oxnaxzarollero TemaoxocuTens t, = 370 °C, a xosduumeHt

Tennootaaun o = 6500 BT/(Mz +K).
Yka3anue : Pemuts B MathCad u B Ansys

KoHTpoJibHbIE BOIPOCHI/3a1aHUA:

3HaTh: MPUHLMIBI JIEKOMIIO3UIIUU 1.1 Iuddepennmanbaoe ypaBHEHUE COCTABIISIONICE
TEIJIOPHEPTETHUECKOr0 00BEKTA; MaTeMaTHYeCKOe OMKCaHue ITOH 3a7aun

2 Kakue rpaHuYHbIC YCIOBHS 3a/IaHbI
YMeTs: paspabaThIBaTh 1.1 TToctpouTh B Ansys 3TOT TPEXMEPHBIIl 0OBEKT
MaTeMaTU4YECKue MOJEIHN 2 3anaTh BHYTPEHHUN UCTOYHHK B 2 pa3a OobIeit
MPOCTEHIINX 3JIEMEHTOB MOIIIHOCTH, CPABHUTH PE3YJIbTAThl YUCIECHHOTO PEIICHUS
TEIJIOPHEPTreTUUECKUX 00BEKTOB; B MathCad u B Ansys

Onucanue MKAJIbI OLEHUBAHUS

Ouenka: 5
Huodienuii nopoe sévinonnenus 3adanus 6 npoyermax: 10
Onucanue xapakmepucmuxu evinoinerus 3Hanus: O1eHKa "OTINYHO" BBICTABIISETCS €CIIH 3aJaHue
BBITIOJTHEHO B MOJIHOM 00'beMe WIIH BBITIOTHEHO MPEUMYIIIECTBEHHO BEPHO

Ouyenka: 4
Huodienuii nopoe svinonnenus 3aoanus 6 npoyenmax: 60
Onucanue xapaxmepucmuxu evlnoinenus 3Hanus: OLeHKa "X0opoIo" BICTaBISETCS €CITN
OOJIBIIIMHCTBO BOIPOCOB PACKPBITO. BBIOPAHO BEPHOE HANPABJICHUE JJIS pelIeHUs 3a/1a4

Oyenka: 3
Huodienuii nopoe sévinonnenus 3adanus 6 npoyermax: 50
Onucanue xapakmepucmuxu ebinoaneHus snanus: OueHka "yIoBIeTBOPUTENBHO" BBICTABIISETCS
€CIIH 3a/IaHue NMPEUMYILIECTBEHHO BHITIOJIHEHO

Oyenka: 2
Onucanue xapaxmepucmuxu evinoineHus sHanus: OTNeHKa "HeyI0BISTBOPUTENLHO" BEICTABIISCTCS
€CJIM 33JIaHUE BBITOJIHEHO HEBEPHO HJTU MIPEUMYIIECTBEHHO HE BBITIOTHEHO

KM-3. KonrpoJubHas padora Ne2: «HUuciieHHOe pelieHue KOHBEKTHBHO-
audpPy3uonHoi 3axaum»

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




Bec koHTpobHOr0 Meponpustusi B BPC: 30
IIpouenypa npoBeleHUs] KOHTPOJbLHOI0 MeponpusiTusi: Pemenne BapuaHToB 3aJaHus U3 JABYX
3aja4 1o u3yyaemoi reme Ha komnbiotepe B MathCad u B Ansys

Kparkoe conep:kanue 3aiaHus:
C nmomoIpio mporpaMMbl Ansys permuTh 3aaauy [lya3eins TedeHus B IIIOCKOM KaHalle C
o0orpeBaeMoii CTEHKOH, MOCTPOUTH MPO(UITb CKOPOCTH, TEMIIEPATYPHI, TABICHUSI.
Onpenenuth cpeaHU KOAPPUIUEHT TEIIIOOTAAYN U KOIDHUIIMEHT TUIPaBIUICCKOTO
COIIPOTHBIICHUS

KOHTpOJILHLIe BOHpOCbI/SaL[aHI/Iﬂ:

3HaTh: YUCJICHHBIE METObI 1.1 YTo Takoe HayalbHbIN TEPMUUYECKUI YIaCTOK
pacueTa BapuHaHTOB DPa3pabOTKU U 2 I'ie HaxoUTCsl MAKCUMYM CKOPOCTH B Ipoduiie
MIOCTPOCHUSA aJIEKBaTHBIX ckopoctu 3agauu Ilyazeiis

MaTeMaTUYeCcKnuX  MoOJele  Ha 3 Yto Takoe TerI0BOi NOrPaHUYHbIN CIOU
OCHOBE BBIYUCIIUTEIIBHOTO
3KCHEPUMEHTA npu
MIPOCKTUPOBAHUHU
TEIUIOPHEPTETHUECKUX OOBEKTOB C
yaéToM 0coOeHHOCTEeH
MPOTEKAIMUX B HUX (PU3UIECKIX
IIPOLIECCOB;

VYmers: npumensaTs naker ANSYS 1.1 Kak 3apaTh rpaHM4YHBIC YCIOBUS HAa CTEHKE B Ansys
JUISL peulieHus 3a1a4 CTalMOHapHON JUIsL pacCMaTpUBAEMON 3a/1a4n

u HECTallMOHAPOHOMN 2 Kak czenaTph pexUM TEUEHUs B 3TOM 3a/1aue
TEIJIONPOBOIHOCTH, CBOOOTHON U JJAMUHAPHBIM IPU MOJACIIUPOBAHUU B AnsSys
BBIHYKJICHHO KOHBEKIIUH,
CIIOXKHBIX 3aJad TeIooOMeHa u
TUAPOJIMHAMUKH;

OnucaHue MKaJbI OlleHUBAHUS

Oyenka: 5
Huorcnuii nopoe evinonnenus 3adanus 6 npoyenmax: 10
Onucanue xapakmepucmuxu evlnoinenus 3Hanus: OleHKa "0TINYHO" BBICTABISETCS €CIIH 3aJaHue
BBITIOJIHEHO B MOJHOM 00BEME HJIM BBITTOTHEHO MPEUMYIIIECTBEHHO BEPHO

Oyenka: 4
Huoicnuii nopoe evinonnenus 3aoanus 6 npoyenmax.: 60
Onucanue xapaxmepucmuxu evinonneHus snanus: OueHka "Xopoo" BICTaBISETCS €CIH
OO0JIBIIMHCTBO BOIIPOCOB PACKPHITO. BBIOPAHO BEPHOE HANpaBJICHUE JUIsl pEIIeHUs 3a/1a4

Oyenxa: 3
Huorcnuii nopoe evinonnenus 3adanus 6 npoyenmax. 50
Onucanue xapaxmepucmuxu evinoineHus shanus: OneHKa "yI0BIEeTBOPUTENIBHO" BEICTABIISAETCS
€CITM 33JJaHue MPEUMYIIECTBEHHO BBITIOTHEHO

Oyenka: 2
Onucanue xapaxmepucmuxu evinoanenusi snanus: OTNeHKa "HeyTOBICTBOPUTEIIEHO" BEICTABIIICTCS
€CJIM 3aJIaHUE BBIITOJIHEHO HEBEPHO UJTU MPEUMYIIECTBEHHO HE BBHIMOJTHEHO

KM-4. KourpoabHas padora Ne3: «HucjieHHOe MOJeJIMPOBaHNE TENJI000MEHHOTO0
anmapara»

®opmbl peasuzanuu: KomneorepHoe 3a1aHue
10




Tun KoHTpPoAbHOTr0 MeponpusitTus: KonrponsHas padora

Bec konTpoabHoro meponpusitusi B BPC: 30

IIpouenypa npoBeaeHusi KOHTPOJBLHOI0 MeponpusATHs: PelieHre BapuaHToB 3aaHusl U3 OJHOU
3a/1auy 1o u3ydaeMoi TeMe Ha komrbiotepe B MathCad u B Ansys

Kpatkoe conep:xanue 3aganus:
Co3narh B Ansys TeIIIOOOMEHHHUK THIIA “TpyOa B TpyOe” 3aJjaHHON TeoMeTpHUH. 3a/1aTh
TerIo(U3NIeCKHe CBOMCTBA U TPaHUYHBIC YCIOBHSI HAa BXOJIE TIO KaXKJIOTO TEIJIOHOCHUTETIS,
MIPOTEKAIOIIEro BO BHYTPEHHEH TpyOe U B KOJIbIIEBOM KaHaje. Paccuntarh ¢ momMonibio Ansys
M3MEHEHUE MOJIeH CKOPOCTH, TEMIIEPATYPhI U IaBJICHUS KaXI0T0 TerioHocuTes. OnpeaenThb
cpenHue K03 PUIMEHTHI TEII00TAAYH, PACCUUTATh KOAPDUIIUEHT TEIUIoNepead 1
TEIUIONPOU3BOIUTEIILHOCTD TEIFIOOOMEHHOTO afmapaTa, a TaKke TUAPOTUHAMUYECKOE
COIPOTUBIICHUE TI0 KaXKAOMY TEIIJIOHOCHUTEITIO.

KOHTpOJILHLIe BOHpOCbI/SaL[aHI/Iﬂ:

YMmers: dopMmynupoBaTh IEId U 1.1 Pacder cpenHero ko3 puIeHTa TeriooT1auH B
3a1a4n UCCJICIOBAHUS Ansys

TEPMOT'HIPOIMHAMUYECKIX 2 Pacuet conpoTuBiIeHUs TpeHUs B Ansys
MPOLECCOB B DHEPreTHUYECKOM 3 CpaBHeHUe IOTEPh AaBICHUS 32 CUET TPEHUs C
o0opyoBaHuy, BBISIBJISITh ¢bopmynoit Jlapcu-Beiicbaxa

IIPUOPUTETBI  pelIeHus  3ajad,
BBIOMpPATh U CO3/1aBaTh KPUTEPUU
OILICHKY;

OnucaHue MKAJbI OLleHUBAHUS:

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

Oyenka: 4
Huoicnuti nopoe evinonnenus 3aoanus 6 npoyenmax.: 60
Onucanue xapaxmepucmuxu evinoaneHus snanua: OueHkKa "Xopoo" BBICTABIAETCS €CIIN
OO0JIBIIMHCTBO BOIIPOCOB PACKPHITO. BBIOPAHO BEPHOE HANpaBJICHUE JUIsl pEIIeHUs 3a/1a4

Oyenka: 3
Huoicnuii nopoe evinonnenus 3aoanus 6 npoyenmax.: S0
Onucanue xapaxmepucmuxu 6vinoaneHus sanua: OueHKa "y10BIETBOPUTEIBHO" BBICTABIIAETCS
€CJIM 3aJJaHle MPEUMYIIECTBEHHO BHITIOJIHEHO

Oyenka: 2
Onucanue xapaxmepucmuku evinoaneHus snanus: OLeHKa "Hey10BIETBOPUTEIIBHO" BBICTABIIAETCS
€CJIM 3aJIaHUE BBIITOJIHEHO HEBEPHO WUJIU MPEUMYILIECTBEHHO HE BBIMOJIHEHO
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COJIEPKAHUE OIIEHOYHBIX CPEJICTB TIPOMEXKYTOUYHOM ATTECTAIIUA
2 cemecTp
@opMa NPOMEKYTOUYHOM aTTecTalumM: JK3aMeH

IIpumep Onsiera

1. HCCTCILIHOHE!]’)HOC OZHOMECPHOC  YpaBHCHHE  TCIUIOIIPOBOIHOCTH B
ﬂCKﬂpTOBOﬁ CHCTEME KOOpIHHAT. ﬂchpeTmau}m 10 SIBHOM CXeMe H
MCTO pCIICHHS . VeoBue Ha mar 1mo BPEMCHH.

Betoruas minta ¢ pasmepamu 3x5x0,3 M 1 HavanbHO¥ Temmepa-
Typoii 90 °C B BepTMKANBHOM NOJOKEHHH OXN@KNACTCHA HA OTKPHITOM
Bosayxe (1, = -10 °C). OnpezennTs TeMnepatypy B cpeakeii MIOCKOCTH
TUTHTH ¥ Ha ee OBEPXHOCTH 4epe3 3,3 u nocne Havana oXIakIeHus, ecim
3HaueHs KOIGHULNEHTOB TEMIONPOBOIHOCTH, TENNOEMKOCTH M MNOT-
Hocte s Gerowa coctasnaior 1,28 Br/(m-K), 0,84 xIx/(xr+K) u

2000 Kr/M’ COOTBETCTBEHHO. Koa(duuueHT TennooTauH ¢ noBepXHOCTH
K BO3MyXY NPUHATH PaBHBIM 15 BT/(M2 *K).

NOCTPOUTH rpadMK pacnpefesneris TEMNepaTypsl Mo TOLHMHE
TUTHTBL.
Yxkazanne: Pemenne B Ansys

IIpoueaypa nposenenust
OuHo 10 GMIIeTaM yCTHO

L. Ilepeuenv Komnemenyuit/uHOUKAMOpPoO8 u KOHMPOAbHBIX 60NPOCOE NPOGEPKU PE3YIbM AN 06
0C80eHUA OUCUUNTIUHDL

1. Komnerenuust/Muaukarop: UJI-2nx1 IMeer HaBBIKM MaTEMAaTHYECKOTO MOJICITHPOBAHHS
TEIUIOTHIPABIMUYECKUX MPOIIECCOB B 00BEKTaX MPpodeccnoHalbHOM 1eATeTbHOCTH

Bomnpocel, 3axanus

1. | CraunonapHoe  0JHOMEPHOE  YPaBHEHME  TEMJONPOBOAHOCTH B
JIEKapTOBOH cucTeMe KoopauHart. TTocTpoeHHe IMCKPETHOTO awanora W
METOA pELUCHHA.

3. | TlocTpouTsb AucKpeTHBIHA ananor audidepeHHanbHOrO ypaBHeHHs

2
ot ¢t
—=—>5 "I
1 o1 6)(2
I. | CymHocTh  MeTOAa  KOHTPOJBHOrO  oObema.  JIMCKpeTH3aius

CTALMOHAPHOTO ~ OAHOMEPHOTO  YPaBHEHMS  TEMIOMPOBOAHOCTH.
OCHOBHBIE MPABHJIA MTOCTPOSHHS AUCKPETHBIX AHATIOIOB.

w

CranbHas 3arotoka [A = 37 Br/(M*K), a = 7* 107 ).{2/c] B
(opme mapannenenunena 600x420x360 My ¢ HayanbHOI TeMMepaTypoii
t, = 15 °C 3arpyxkeHa B HarpeBaTelIbHyl0 Nedb C TEMNEpaTypoii f, =
= 1500 °C. BbluHCIHTb TeMNEpaTypbl B LEHTPe Opyca 1 B LEHTPE Kax-
o H3 ero rpaneii yepes 1,2 4 nocie Hayana HarpeBaHus Npu KO3pduim-

€HTe TerIooTAauH o = 120 BT/(MZ K).

NIOCTPOHTh
COOTBETCTBEHHO WX pacrnpe/iefieHne no JIMHHOH OCH bpyca u Mo JUTHH-
HoOMy ero pebpy.
2 Yxasauue: Pewenne B Ansys
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I. | MeTtoa nporoHkd. ANrOpuT™M peleHHs CTAUMOHAPHOrO OJHOMEPHOro
YPAaBHEHHA TEMIONPOBOJAHOCTH METOAOM MPOrOHKH H  3a/aHHBIX
rPaHHYHBIX YCI0BHAX 1-ro poaa.

BBIYHCIHTE TEMMEPATYPH HA OCH H TOBEPXHOCTH GeToHHoro
cronba ynuuHoro ocsemwenns [d = 300 mm, A = 1,28 Br/(m*K), ¢, =

= 0,84 kx/(kr + K), p =2000 KI‘!'MJ] yepe3 2,5 4 nocne pe3Koro NoHHe-
HHs Temnepatypsl Bo3ayxa ot 0 °C (yaepkHBaach HECKOLKO CYTOK) 10
-20 °C. KodtHupeHT TenmooTAa4M C MOBEPXHOCTH CTONGA MPHHATH
passv 20,5 Br/(v® + K).

TIOCTPOHTE
rpapuK pacnpeneeHHs TEMNEPaTyphl N0 panuycy cronba,
3. Vkazanue: Pemenne B Ansys

MartepuaJbl 1Jisi IPOBEPKH OCTATOYHBIX 3HAHUI

1.MeTo1 KOHTPOJIBHOTO 00BheMa
OTtBeTsI:

U3 JICKIIMOHHOTO MaTepuaia 1 MaTepuaia MPakTUYeCKUX 3aHATUH U U3 JIUTEPATyPHI
BepHblii 0TBET: U3 IEKIIMOHHOTO MaTepuasa U MaTepuala MPakKTUYECKUX 3aHITHIA

2./luckpeTHbIN aHaIOr

3. JuddepennmansHoe ypaBHEHHE HECTAIIMOHAPHOMN TEIIONMPOBOIHOCTH

4. JlndpdepennpranbHOe YpaBHEHUE SHEPTHH

5.YpaBHeHHE KOHBEKTUBHOW TEIIOOTA4H

2. Komnerenuust/Muaukarop: M/1-1pnk-1 JleMorcTpupyeT 3HaHNE HHPOPMAITMOHHBIX
TEXHOJIOTUH, UCTIOIb3YEMBIX B ITPO(ECCUOHAIBHON AEATEIIbHOCTH

Bomnpocel, 3axanus

L | Cymmocts  MeToga  KOHTPOAbHOTO — o0beMma. Jnckperusanms
CTAalHOHAPHOTO JABYMEPHOTO YpaBHECHHA TEMIOTPOBOAHOCTH,
3aMMCaHHOrO0 B KoopauHatax r-6. OcCHOBHbIE MPaBHIA MOCTPOEHHS
JIHCKPETHBIX aHATIOr0B

3. | Pemwmth  YMCIEHHO  OIHOMEDHYI0  HECTALMOHAPHYIO  3azady
TEMIONMPOBOAHOCTH B MIOCKOH MIACTHHE C NOMOLIIBKY METOOA NMPOTOHKH
(tommmua noactueel 300 MM, matepuan — O€TOH), NMPH 3aJaHHBIX
NOCTOSHHBIX TEMIEPATYPAX HA JIEBOI M NPaBOil cTeHke nuactuuel, 120
’C m 30 'C cooTeeTCTBEHHO, pAacTIpENENCHHEM TeMMEpaTYpsl B
HAYANBHBI MOMEHT Bpemens na yposne 30 ‘C u Bpemenem Harpesa
10800 cex.

Pacuer H3MEHEHHs TEMIEPaTypPsl M0 TONIIMHE BBINOJHHTL C MOMOIIBIO
1 naxkera ANSYS.

Matepuaibl 1/151 IPOBEPKH OCTATOYHBIX 3HAHUM
1.I'pannunble ycroBust 3-ro poja
2./TuckpeTHblit aHasor AMPPEepeHInanbHOrO YpaBHEHUS SHEPTUU
3.CyTb MeTOA TPOTOHKHU

3. Komnerenuust/Muaukarop: 1/1-2prk-1 [IpoBoauT HcciieqoBaHus ¢ UCTIONB30BaHUEM
UH(POPMALIMOHHBIX TEXHOJIOTUH

Bomnpocel, 3axanus

L | udpdepeHumnanbHbie yPaBHEHHA KOHBEKTHBHOIO TEMJIOMAaccooOMeHa
(cucrema ypasrennii Hasbe-Ctokca). O600wennoe anddeperunansHoe
ypaBHeHHE.

3. | PemmTh  YHCIEHHO  OJHOMEPHYHO HECTAIIHOHAPHYIO 3anagy
'I'SIIJIOIIPOBO."IHGCTI{ B I'IJ'[OCKQIZ NJIACTHHE C NMOMOLIILK) METO1a IIPOI'OHKM
(tomumuna maactunbl 100 My, matepuan CTalb), NPH 3aJAHHBIX
MOCTOSHHBIX TEMMEPATYPAX HA NeBOH M npapoii cTenke niacThHbl, 100
"C u 20 "C cooreercTBeHHO, pacripeleleHHeM TeMIEpaTYphl B
HAYuAIbHBII MOMEHT BpeMeHH Ha yposHe 20 °Cu BpemeHem Harpesa 120
CeK.

Pacuer n3MeHeHMA TeMMEpaTypbl MO TOILIWHE BBIMOIHHTE C MOMOLIBIO
1 naxketa ANSYS.




MarepuaJsl 1JI1 NIPOBEPKHU OCTATOYHBIX 3HAHUM
1.Merton SIMPLE
2. Tpextoueynslil mabI0H

II. Onucanue wkanvl oueHuBanus

Ouyenxa: 5
Huoicnuii nopoe evinonenus 3aoanus 6 npoyenmax. 710
Onucanue xapakxmepucmuxu 8vlnoiHeHus 3Hanus: PaboTta BeIMOJHEHA B paMKaX "TPOJABHHYTOTO"
ypoBHs. OTBETHI JaHbI BEPHO, YETKO CPOPMYIUPOBAHHBIE OCOOCHHOCTH MPAKTUYECKUX PEIICHUN

Ouyenka: 4
Huoicnuii nopoe evinonnenus 3aoanus 6 npoyenmax. 60
Onucanue xapakmepucmuku 6blnoaHeHus 3uanus: Pabota BeIoiHeHa B paMKax "0a30Boro"
ypOBHsI. BOJILIIMHCTBO OTBETOB JIaHBI BEPHO. B wacTh Marepuana ecTb HE3HAYUTEIILHBIC
HEJOCTaTK!

Oyenka: 3
Huoicnuii nopoe evinonnenus sadanus 6 npoyenmax.: 50
Onucanue xapaxmepucmuxu vinoineHus sHanus: Pabora BeIONIHEHA B paMKax "moporoBoro"”
ypoBHsi. OCHOBHAs 4acTh 3aJJaHUs BBITIOJIHEHA BEPHO. HA BOTIPOCHI YTIIIYOJICHHOTO YPOBHS

Oyenka: 2
Onucanue xapaxmepucmuxu vinoineHus 3nanus: Pabora He BBITOJIHEHA WIX BBITIOJTHEHA
PEUMYIIECTBEHHO HETPABHILHO

1I1. Ilpaguna évicmasnenus umo2o8o0i OyeHKu no Kypcy

Ok3ameH. OneHka onpeensercss B cooTBeTCTBHM ¢ IlonoxeHneM o 6auibHO-pEHTUHIOBOM cucteme
st crynentoB HIY «MOW» Ha ocHOBaHNHU CEMECTPOBON U IK3aMEHAIIMOHHOMN COCTaBIISIOLINX
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JL1s1 KypcoBOro nNpoeKkTa/padoTsl:
2 cemecTp
®opma nposenenus: 3amura KII/KP
L. Ilpoyeoypa 3augumuvr KIlI/KP
[Tpe3eHTanmst paboOThI B BUJIE TYOJIMIHOTO JJOKIIAa, YCTHBIN OMPOC/00CYXKICHHE
II. Onucanue wkanvl oueHuBanus
Ouyenxa: 5
Huoicnuii nopoe evinonenus 3aoanus 6 npoyenmax. 10

Onucanue xapakmepucmuku 6blnoIHeHus 3uanus: Pabota BeIIONIHEHA B paMKax "MPOABHHYTOTO'
ypoBHs. OTBETHI JaHBI BEPHO, YETKO CPOPMYTUPOBAHHBIE OCOOCHHOCTH MPAKTUYECKUX PEIICHUN

Ouyenka: 4
Huoicnuii nopoe evinonnenus 3aoanus 6 npoyenmax. 60
Onucanue xapaxmepucmuxu 8blnoineHus 3nanus: PadboTa BelmogHeHa B paMkax ""0a3oBoro"
YPOBHS. BOJIBIIMHCTBO OTBETOB JIaHbl BEpHO. B yacTh MaTepualia ecTh He3HAUUTEIIbHBIC
HEJOCTaTK!

Oyenka: 3
Huoicnuii nopoe evinonnenus sadanus 6 npoyenmax.: 50
Onucanue xapaxmepucmuxu vinoineHus sHanus: Pabora BIONIHEHA B paMKax "moporoBoro"”
ypoBHsi. OCHOBHAs 4acTh 3aJJaHUs BBHITIOJIHEHA BEPHO. HA BOMPOCHI YIIIYOJIEHHOTO YPOBHS

Oyenka: 2
Onucanue xapaxmepucmuxu vinoineHus 3nanus: Pabora He BBITOJIHEHA WIN BBITIOJTHEHA
MPEUMYIIECTBEHHO HEMPaBUIHLHO

1I1. Ilpasuna évicmasienus umozo80i OyeHKu no Kypcy

Onenka 3a KypcoBoil paboTy ompenensercss B cooTBeTcTBUM ¢ [losokeHuem o OamibHO-
peiTuHroBoM cucreme s cryaenroB HUY «MOWN».
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