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OHNEHOYHBIE MATEPHAJIBI PA3PABOTAUJI:

MNopnucaHo 3NeKTPOHHO| noanuckio $TEOY BO «HUY «M3W»

CeeneHuna o enagensue L3N M3KU

1LB.

Bnageney, CunpeHkos [.B.
HpeHOI[aBaTeHB 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 A B
00pa3oBaTeIbHOI Tmperan Anees AB, e
IIPOTPAMMBI Vaermndvatop R647a5fd7-AnIKeevAV-ee466D65 AHukeeB
(IOJDKHOCTD, YUeHas CTEHCHb, YICHOE (mozucs) (pacuudpoBka
3BaHHE) TIO/ITUCH)
MognucaHo anekTpoHHoi nognuckio ®r60Y BO «HUY «M3aU»

w CeepeHuna o snagensue U3MN M3K A B
3aBeHyIOH-IHH . Bnageney AHUKeeB A.B. T
BLIHyCKaIOH_[eI/I Ka(be[[pbl WaeHTudnkatop R64fasfd7-AnikeevAV-ee466b65 AHI/IKeeB

(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-2 JleMOHCTpHUpYET MOHMMaHUE OCHOBHBIX CIIOCOOOB MOJy4eHHUs, MpeoOpa3oBaHus,
TPAHCIIOPTA U UCIIOJIH30BAHUS TEIJIOTHI B TEINIOTEXHUYECKUX YCTAHOBKAX M CHCTEMax
NJI-2 JleMoHCTpUpPYET MOHUMAHUE OCHOBHBIX 3aKOHOB TEIIOMAacCOOOMEHA U MPUMEHSET UX
JUISL paCYETOB 3JIEMEHTOB TEINIOPHEPTeTUYECKUX YCTAHOBOK M CHCTEM

N BKJIFOYACT:
AJIS TEKYIEro KOHTPOJIA YCIIEBAEMOCTH

Dopma peanuzauuu: KomneoTepHoe 3a1aH1e
1. Pacuetnoe 3ananme «/HXeHepHBIE METOIBI pacyeTa TerioMaccooomenay (TBopueckas
3a/1a4a)
2. PacuetHoe 3aganue «HecrannonapHas TEIIONPOBOIHOCTb U n3nyyeHue» (TBopueckas
3a/1a4a)

Dopma peanmzanuu: ITncemenHas pabora
1. Kontponbhas pabota «BHyTpenHue uctouyHuku. MaTencudukamnms termoodMena
(opebpenmne)» (KonTponpHas padbora)
2. KonTponbHas pabota «CrannoHapHas TEIUIONPOBOAHOCTh MIIOCKOW U IMIIMHIPUYECKOM
cteHkn» (KonTposbHas padoTta)
3. Kontponbnas pabota «Temnooraaua u cCOpoTUBIEHUE MPU BBIHYKIEHHOM 00TEKaHUU
IUTACTUHBI, TPYOBI, myuka Tpyo» (KontponpHas pabora)
4. KontponpHas pabora «Termnoornadya npu cBOOOIHON KOHBEKITMH U MaCCOOOMEH NP
ucnapenun» (KonrponpHas padota)
5. Tepmunonoruueckuii Tect «BBenenue B terooomen» (TectupoBanue)
6. Tepmunonornueckuit Tect «Cucrema nudepeHualIbHbIX YPaBHEHUN COXPaHEHUs
KOHBEKTHBHOTO TeriomaccooOMenay (TectupoBanue)

®dopwma peanusaiuu: Y cTHas popma
1. 3ammra nukiia 1abopaTopHbIX padoT «BeIiHYyXk/AeHHas U cBOOOIHAs KOHBeKLUs» (OTuer)
2. 3amuTa nukia sadoparopHsix padot «TemnoBoe nznyuenue» (Otuer)
3. 3amuTa nukIia 1abopaTopHbIX padoT «TemnooOMeH Npu KUIeHUN/KOHIEH AU,
TemooOmenHbIe annapatel» (OTYET)
4. 3ammra 1uKia gadoparopHbix padboT «TermnonpoBogHocTh» (OTUET)

BPC aucuunjiauHbl

5 ceMecTp

Beca KOHTPOJIBHBIX MEPONIPUATHI, %o

Pasznen nucuunvHel Nuneke KM- | KM- | KM- | KM- | KM- | KM-
31€7 JUCI] KM: ) ) A ) : )

Cpok KM: | 4 8 9 | 12 | 15 | 16




TennonpoBOAHOCT U TEMJIOBOE U3JIYYCHHE (CEMECTP
No5)
Beenenue B Teromaccooomer. CriocoOsl mepeHoca + + + + + +
Tery10Thl. OCHOBHBIE OIPEICIICHUSI, TEPMUHOJIOTUS
OnHoMepHbIE CTallMOHAPHBIE 33/1a4U + + + +
TEIUIONPOBOJHOCTH
OnnomepHbIe TMHEHHBIE HECTAIMOHAPHBIC 3aa4n + +
TEIJIONPOBOIHOCTH
TemnooOMeH U3Ty4eHHEM B CUCTEME Te, + +
pa3CICHHBIX TUATEPMUYHON Cpenon
TemmooOMeH U3 Ty4eHHEM MEXKITY H3TyJaroIie—
MOIJIOLIAIOIIEH CPeo M TOBEPXHOCTSIMU Harpena + +
TEMI000MEHHBIX YCTPOHCTB
Bec KM: | 10 15 15 20 20 20
6 cemecTp
Beca kOHTpOIBHBIX MepOnpUITHiL, Y0
Pas el AHCLUILIHHEL Nunexc KM- | KM- | KM- | KM- | KM- | KM-
KM: 1 2 3 4 5 6
Cpok KM: 4 8 9 12 13 14
KonBekTuBHBIN TemomMaccooomet (cemectp Neb)
BBeneHie B KOHBEKTHUBHBIN TEILIOOOMEH + + + + +
BHemHss 3a1a4a KOHBEKTUBHOI'O TEILIOOOMEHA + + + + +
KonBekTuBHas TEIJI00TAaYA MPU TCUCHUHU + + +
KUJKOCTH B TpyOax (KaHayax)
Temoornada npu (a3oBbIX MPEBpaILIEHUIX + +
TEIIOHOCUTEISA
TennooOMeHHbIE anapaTh + +
OCHOBHBIE TTOHATHS MaccooOMeHa + + +
Bec KM: | 10 20 10 20 25 15

$O06m1as yacts//Iy1s1 MpOMEKyTOIHOU arTecTaund

BPC kypcoBoii padoTbl/mpoekTa

6 cemecTp
Beca KOHTpOIbHBIX MeponpusaTHil, %
Paznen nucrumnianHb! Hunexc KM- | KM- | KM- | KM-
KM: 1 2 3 4
Cpox KM: 4 8 12 14
0O0630p nUTEpaTYpHl, U3yUEHUE IKCIIEPUMEHTAIBHBIX CTEHOB,
MOJrOTOB-Ka UX K paboTe, (hopMUpOBaHHE HABBIKOB PAOOTHI C + +
TETJIOBU30POM, (pOpMUPOBAHUE COOTBETCTBYIOMMX pazfenoB KP
IIpoBeneHue 3KCrIepUMEHTaIbHBIX UCCIIEI0BAHNM, IPOBEACHUE
BBIYHCIINTEIIEHOTO SKCIIEPUMEHTA ¢ ITOMOIIBI0 TporpaMmbl ANSY'S, + +
(opMHpOBaHHE COOTBETCTBYIONIMX pazaesnoB KP
O6paboTka pe3yIbTaTOB HATYPHOTO U BEIYUCIUTEIHLHOTO
IKCIEpUMEHTA, (POPMUPOBAHHE COOTBETCTBYIOIUX pa3ienoB KP, + + + +
MOJATrOTOBKA Mpe3eHTauuu K 3anmre KP
Bec KM: | 20 30 40 10




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
JUCIUILINHE
[1K-2 N-2nk2 Jdemonctpupyer | 3HATh: Tepmunonornueckuit Tect «Beenenue B teroooMen» (TectupoBaHue)
MIOHUMaHUe OCHOBHBIX | METOJAMKH pacyeTa u KonTponbHas pabora «CranroHapHas TEIUIONPOBOIHOCTD IIOCKON U

3aKOHOB TEIIOMAaccoOOMeHa

u IMPUMCHACT ux JUIA
PacucToB 9JICMCHTOB
TCIIOOHCPIrCTUICCKUX

YCTAaHOBOK U CUCTCEM

MIPUHIIAITE B METOJIBI
WHTEHCU(PUKAITUU
Terionepenadu (5)
OCHOBHBIE MTPUHITUITBI
TEIIOMaccoOOMeHa 1
METO]IbI MATEMaTHYECKOTO
MO/JICITUPOBAHUS
TEIIOMacCOOOMEHHBIX
IIPOLIECCOB U YCTAHOBOK (5)
OCHOBHBIE MTPUHITUIIBI
TEIIOMaccooOMeHa 1
METO]Ibl MATEMaTHYECKOTO
MO/JICITUPOBAHUS
TEIIOMaCcCOOOMEHHBIX
MIPOLIECCOB U YCTAHOBOK (6)
METOJIMKH pacuera
MIPOIIECCOB
TEIIOMAcCOOOMEHa TpH
CBOOOJTHOM M BBIHYXICHHOMN
KOHBEKIINH, ABYX(a3HOTO
Teromaccooomena (6)
METOJIMKH pacuera
TeI1000MEHHBIX annapaToB

uunuHapudeckon crenkny (Koutposnbhas padorta)

3amuTa nukia gsaboparopHeix padot «TemnonpoBogHocTs» (OTYET)
KonTtponbHas pabora «Bryrpenane ucrounuku. MaTeHCHpUKaus
termooomeHna (opedpenue)» (KonTponabHas padora)

Pacuernoe 3ananue «HectanmonapHas TEIIONPOBOAHOCTD U U3IyYCHHUE
(TBopueckast 3a1a4a)

3amura uKia 1adoparopHeix padboT «TermoBoe nznyduenue» (Otyer)
Tepmunonornyeckuii Tect «Crucrema quddepeHaabHbIX ypaBHEHUN
COXpaHEHHUs KOHBEKTUBHOTO Tertomaccooomenay (TectupoBanue)
KonTtponbHas padora «TemnooTaada u CONpOTUBICHUE IPU BBIHYKICHHOM
00TeKaHUU IUIaCTUHBIL, TPYObI, mydka Tpyo» (KonTpoiasHas pabora)
3amura MKIIa JJabopaTopHBIX paboT «BeIHYXAEHHAas U cBOOOAHAs
KoHBekIMs» (OTuer)

KonTtponbHas padora «Temnootaadya npu cBOOOIHONW KOHBEKIIMU U
MaccoobmeH npu ucnapeHun» (KonrponbHas padoTta)

PacuetHoe 3ananue «H)XeHepHbIe METO/IbI pacueTa TeIIoMaccoOOMEHa
(TBopueckast 3a1a4a)

3amura 1uKIa 1abopatopHbx padboT «TemnoooMeH mpu
KUTIEHUU/KOHIeHcanuu. TermoooMenHbIe ammapathb (OT4eT)




IHEPTETHYECKUX YCTAHOBOK
Y TIPUHIIMITBI 1 METO/IbI
WHTEHCU(PUKAITUU
terionepenaqu (6)
METOJIMKH pacuera
MIPOIIECCOB
TETUIONPOBOAHOCTH B
AJIEMEHTaX KOHCTPYKIIHH,
TETI000MEHA H3ITydeHHEM
()

YMmeTs:

CaMOCTOSITEIILHO
aQHAIM3UPOBATH IPOIIECCHI
TEIIOMaccoOOMeHa U
MPUHUMATh ONTUMAJIbHBIC
peIIeHHS TPH
KOHCTPYHPOBAHUH U
IKCILTyaTaIH
TETJIOMacCOOOMEHHOTO
o0opynoBaHus
JHEPTEeTHYECKUX YCTAHOBOK
()

pa3zpabaThIBaTh
KOMITBIOTEPHBIC MOJICITH
TETUTOTHIPABITHYECKUX
MIPOIIECCOB M BBITIOHSATH
YHCIICHHBIE SKCIICPUMEHTHI
(5)

pa3zpabaThIBaTh
KOMITBIOTEPHBIE MOJICITH
TETUTOTHIPABITHYECKUAX
MIPOIIECCOB U BBITIOHATh
YHCICHHBIE SKCIICPUMEHTHI




(6)

CaMOCTOSITEILHO
aQHAIM3UPOBATH MPOIIECCHI
TEIIOMaccOOOMEHa U
MPUHUMATH ONTHMAJILHBIC
peIICHUS TPU
KOHCTPYUPOBaHUHU U
IKCILTyaTaIluu
TEII0OMAacCOOOMEHHOTO
o0opynoBaHus
HEPreTHYECKUX YCTAHOBOK

(6)




1I. Cooepicanue ouenounvix cpeocme. lllkana u kpumepuu oyenusanus
S cemecTp

KM-1. Tepmunosornueckuii tect «BBegenne B TenjioooMen»

®opmbl peanauzanuu: [luceMennas padora

Tun KOHTPOJBLHOr0 MeponpusaTusi: TectupoBaHue

Bec konTpoabHoro meponpustusi B bPC: 10

IIpouenypa npoBeaeHus KOHTPOJBLHOIO MeponpuAaTHA: OTBETHI IMCBMEHHO HA BOIIPOCHI TECTa

KpaTlcoe CodcpiKaHUuE 3alaHUA:

Crniocobel TeruIonepeHoca: TeILTONPOBOIHOCTE

Crniocobsl TeruIonepeHoca: KOHBEKITH

CrniocoBel TeruonepeHoca: HITVISHIE

Onpesenenne OCHOBHBIX MOHATHI: TeMIEPATYPHOE IIONE, EIUHHIEI IMEPEHNs

TeMIICPATYPEL, H30TCPMHICCKAA MMOBECPXHOCTE

5. OmpengeneHne OCHOBHBIX MOHATHIL: TPAIUEHT TEMICPATYPBI

6. OmpeneneHne ocHOBHEIX TIOHATHIL: TCIIOBOIT MOTOK

7. OnpenencHne OCHOBHBIX NOHATHIL: IIOTHOCTE TEILIOBOTO MTOTOKA.

8. BekTop MIOTHOCTH TEIUIOBOTO MOTOKA.

9. 3aKoH TerIonporoaHocTH Oyphe

10. KospHIHEeHT TermmonpoBoIHocTH

11. TemioBoe B3auMojeiicTBHe HOTOKA JKMIKOCTH ¢ OOTeKaeMoil I[0BepXHOCTBIO
TBep;I0r0 Tena. 3akon HeloToHa-Puxyana.

12. Kosppuupent Terooriaum

13. Temnonepegaua.

14, Kospuunent Teruionepe/iaun

15, Jlnpepennnaibioe ypaBHeHHE TEILIONPOBOHOCTH

16. Yenorns ofHOIHATHOCTH

17. Buzs! rpaHnHEIX YCIoBHi

18. OrHOMepHOE mddepenimansioe ypaRrHeHNE (JIY) CTalMOHAPHOT
TEIUIONPOBOIHOCTH TIPH A=const H 5&3 BHYTPEHHHX HCTOUHNKOB

19. Pemrenne JTY w3 m.18 /118 MIOCKO# CTEHKH M JUTS IHTHHPHIECKOHR CTEHKH

20. Pemenne JIY m3 m.18 118 nmockoif CTeHKH NpH A=A(t) M IS IHIHHIPHYUECKON

CTeHKH MpH A=A(1)

I 1D —

KoHTpoJibHbIe BONIpOChI/3aJaHUA:

1. Crioco0ml TeruIonepeHoca: TeILIoNpoBOHOCTE
2. Cnocodsl TerionepeHoca: KOHBEKIM

3. Cnocofbl TerionepeHoca: H3IyueHne
4

3HaTh: MCTOJHUKH pacueTta u

HpHHHHHI’I 2t MCTOJbI . Onpejie/icHHEe OCHOBHBIX MOHATHIL: TeMIlepaTypHOE TMOJe, CAMHHMIBI H3MEPCHHA
TEMIIEPATYPhI, H30TEPMUYCCKas TOBEPXHOCTh
I/IHTCHCI/I(I)I/IKaI_II/II/I TCILIonepeaaInu o menel S e Ll S
5. OnpejiesieHne OCHOBHBIX NOHSTHI: TPAIMEHT TeMIIEPATyphl
(5) 6. OmnpeieeHHE OCHOBHBIX MOHATHIA: TEIUIOBOI MOTOK

7. OnpejielieHne OCHOBHBIX HOHATHIA: ILIOTHOCTE TEILIOBOTO MOTOKA.
8. BeKTop MJI0THOCTH TEMIOBOTO NMOTOKA.
9. 3akou TeruonpoojHocTH Myphe.

1_ 10. Kos(puimeHT TeI10npoBoIHOCTH

Onucanue MKAaJbl OEHUBAHMSA:

Oyenka: 5
Huoicnuii nopoe evinonnenus 3aoanus 6 npoyenmax: 10
Onucanue xapaxmepucmuxu ebinoneHus snanusa: OueHka "oTIMYHO" BBICTABIISAETCS €CIIU 3aJjaHNe
BBITIOJTHEHO B MOJIHOM 00b€ME MIIH BBITIOJHEHO MPEUMYIIIECTBEHHO BEPHO

Ouyenka: 4
Huorcnuii nopoe evinonnenus 3adanus 6 npoyenmax. 60
Onucanue xapaxmepucmuxu evinoneHus snanus: OneHkKa "XopoIio" BEICTABISIETCS €CIH
OOJIBIIMHCTBO BOIPOCOB PACKPHITO. BEIOPAHO BEPHOE HAMPABICHHUE [Tl PEIICHUS 32,124

Oyenxa: 3
Huorcnuii nopoe evinonnenus 3adanus 6 npoyenmax. 50
Onucanue xapaxmepucmuxu evinoineHus sHanus: OneHka "yI0BIEeTBOPUTENIBHO" BHICTABIISAETCS
€CITM 33aJJaHue MPEUMYIIECTBEHHO BBITIOJTHEHO




KM-2. KontpoJsbHas patora «CTalMOHAPHAA TENJIONPOBOAHOCTD IJIOCKOI H
HUJIHHIPHYECKOH CTEHKID)

®opmbl peaquzanun: [TuceMennas padora

Tun KoHTpoIBHOr0 MeponpusaTus: KontponsHas padora

Bec konTpoabHoro meponpusitusi B BPC: 15

IIpouenypa mpoBeleHHs] KOHTPOJbHOrO Meponpusitusa: [lucbMeHHOE pelieHue BapHAHTOB
3aJaHus U3 ABYX (Tpex) 3a7ad 1o U3y4aeMou Teme

KpaTlcoe CodcpiKaHUuE 3alaHUA:



1.25. CranbHol naponposos (dyx8 = 110x5 MM) MPONOKEH HA OTKPhI-
TOM BO3IYXe t,, = 20 °C. Teruopas U3oNAIMA NapONPOBOAA BIMONHEHE H3

IIBYX CI0eB — MHHepanbHoOl cTeknsHHOH BaThl H acbecta (p = 500 Jcr/M3;
8,,, = 8, =50 Mm). Beraucnte notepu Tenna ¢ 1 n.m (OroHHOro MeTpa)

NaponpoBoAa, ecld Temmnepatypa mapa f,, = 300 °C, a xoadduuuents

TEIUIOOTHAYH OT lapa K BHYTpeHHeli MOBEPXHOCTH MaponpoBOJa H C BHE-
1IHel MOBEPXHOCTH BTOPOTO CIIOA M3OMALMH K BO3NYXY PaBHEI COOTBET-

cTBenHo 90 Br/(M - K) u 15 Br/(m*  K).

Kak n3MeHsATCS NONyYeHHbIe PE3YIBTATE, €CITH MPH APYTHX OJIHHAKOBBIX
YCIIOBUSIX BHYTPEHHHH ¥ Hapy KHbIH C/IOH H30JALMH IOMEHSTh MecTaMu?

1.31. 1o snext

KaloT TOK I = 30
ecJIv KO3pPHLIHEE

cocTaBiisetr 12 BT
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Kak HM3MEHHUTC
ero IOKpPBITh pe3

1,5 MM IpH Heu3sn
M TEMIIEPATYPHI B

KoHTpoJibHbIE BONIPOCHI/3aJaHUA:

3HaTh: METOIUKHU pacuera 1.Kak u3menutcs pesynbrar B 1.25, eciu yuuThIBaTh
IIPOLIECCOB  TEIJIONPOBOJHOCTU B 3aBUCUMOCTH TEIUIONPOBOJIHOCTH OT TEMIIEPATYPHI AJIs
AIIEMEHTaxX KOHCTPYKIIUH, BCEX MaTepHasioB

TerI000MeHa U3JIydeHHeM (5)

OnucaHue MKaJbI OlleHUBAHUS:

Oyenka: 5
Huoicnuii nopoe svinonnenus 3adanus 6 npoyenmax: 100
Onucanue xapakmepucmuxu evlnoinenus 3Hanus: OleHKa "0TINYHO" BBICTaBISETCS €CIIH 3aJaHue
BBITIOJTHEHO B MOJIHOM 00'beMe WIIHM BBITIOTHEHO MPEUMYIIIECTBEHHO BEPHO

Ouyenxa: 4
Huodienuii nopoe sévinonnenus 3adanus 6 npoyenmax: 15
Onucanue xapaxmepucmuxu evlnoinenus 3Hanus: OLeHKa "X0opoIIo" BEICTaBISETCS €CITN
OOJIBIIIMHCTBO BOIIPOCOB PACKPBITO. BBIOPAHO BEPHOE HAIIPABICHHE AJIS PEIICHUS 3314

Oyenka: 3
Huoichuii nopoe svinonnenus sadanus 6 npoyenmax. 50
Onucanue xapaxmepucmuxu evinonnenust 3uanus: OteHka "yI0BIeTBOPUTEIILHO" BEICTABIAETCS
€CITH 3aJIaHUE MMPEUMYIIIECTBEHHO BBITIOJTHEHO

KM-3. 3amura nukia jadopaTopHbIx pador « TennonpoBogHoCTb»

®opmbl peaausanun: YcrHas popma

Tun KoHTpoILHOr0 Meponpusitusi: OT4eT

Bec kouTposabHoro meponpusitust B bPC: 15

IIpoueaypa npoBeleHHsi KOHTPOJIbHOro MeponpusatTusi: I[IpoBepka oTuera mo J1abopaTtopHOU
paboTe, yCTHBINA OTIPOC

11



KpaTkoe conep:kanue 3a1aHus:
HccenenoBaTh TEMIONPOBOAHOCTH TEIION3OISIIMOHHOTO MaTepralia METOA0M IIOCKOTO CII0S

KOHTpOJILHLIe BOHpOCbI/SaL[aHI/Iﬂ:

3HaTh:  OCHOBHBIE  IIPUHIUIIBI 1.1 InddepennmanbHoe ypaBHEHUE TEIUIONPOBOAHOCTH
TEIIOMACCOOOMEHAa U METOJIbl 2 PenieHue ai1s JI0CKOH CTEHKU
MaTE€MaTU4eCKOro MOJEIUPOBAHUS 3 CrauMoHapHBIN pexxuM

TEIIOMAaCCOOOMEHHBIX IPOIECCOB
1 YCTaHOBOK (5)

Onucanne MKAJbI OIleHUBaAHUS:

Ouyenka: 5
Huoicnuii nopoe evinonenus 3aoanus 6 npoyenmax. 710
Onucanue xapakmepucmuxu evlnoinerus 3Hanus: O1eHKa "0TINYHO" BBICTABIISIETCS €CJIM 3aJaHue
BBIIOJIHEHO B TIOJTHOM 00'bEME MJIH BBITIOJHEHO MMPEUMYIIECTBEHHO BEPHO

Ouyenka: 4
Huoicnuii nopoe evinonnenus 3aoanus 6 npoyenmax. 60
Onucanue xapakmepucmuxu evlnoinerus 3Hanus: O1eHKa "Xopoio" BEICTABISAETCS €CITU
OOJIBIITMHCTBO BOIPOCOB PACKPHITO. BBIOPAHO BEPHOE HANIPABIICHUE JIJISl PEIICHUS 3a/1a4

Oyenka: 3
Huoicnuii nopoe evinonnenus 3aoanus 6 npoyenmax. 50
Onucanue xapakmepucmuxu evinonnenus 3uanus: O1neHKa "yI0BIeTBOPUTEIHLHO" BHICTABIISCTCS
€CITU 3aJIaHUE MPEUMYIIECTBEHHO BBITIOJHEHO

KM-4. KourpoJubHas padora «BHyTpeHHue ncToOYHUKH. UHTeHCHpuKanus
Tem1o000MeHa (opedpeHne)»

®opmbl peaausanun: [lucemennas padbora

Tun kouTpoabHoro Mmeponpusitusi: KonrponsHas padora

Bec konTpoabHoro meponpusitusi B BPC: 20

IIpoueaypa mnpoBeleHHsi KOHTPOJIBLHOrO MeponpusatHs: I[lMcbMeHHOE pelleHrue BapUaHTOB
3a/aHus U3 ABYyX (Tpex) 3ajad Mo U3yyaeMon Teme

Kparkoe conep:kanue 3aaHus:
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1.35. InA  [ECATUKPAaTHOrO YyBEIMYEHHH
TETVIOBOrO MOTOKa ¢ | .M Hapy>XHO#H MmoBepX-
HOCTH BEpPTHMKaNbHOM TPyOH (d = 60 MM, £, =

= 80 °C) x Bo3nyxy B nomenienuu (£, = 20 °C)
pellleHo NpPHBapUTh K Hel ¢ pPaBHOMEPHBIM
[LIaroM [0 MEePHUMETPY TPOIOJIBHBIE CTANBHEIE
[A = 50,1 Bt/(m * K)] pebpa npsiMoyroasHoro
ceyeHust ToNurHON 3 MM. JlnunHa pebep / =
= 50 mm. Kakoe uucno pebep norpedyercs mis
3TOro, ecnu Ko3(Q(UIHMEHT TEMIo0oTHaun C

MOBEPXHOCTH TPyOBI U pebep 7,5 BT/(M2 - K)?
UeMy paBeH TEIUIOBOH MMOTOK C TJIaaKoM
YacTH MOBEPXHOCTH TPyObl MeXay pedpaMu

1.46. Temnepa
PaHOBOI0 CTEPXK
Onpenenutb OO

[MIPU MOIIHOCTH BI
paTypa oXJjaxnial

TCINNIOOTAAYH O =
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KoHTpoJibHbIE BONIPOCHI/3aJaHHSA:

YMmerb: pa3pabaTsiBaTh 1.0npenenuTh MIOTHOCThH TEIJIOBOTO MOTOKA HA
KOMITBIOTEPHbBIE MOJIEH MMOBEPXHOCTU YPAHOBOTO CTEPKHS
TEIUIOTMIPaBIMYECKUX IIPOLIECCOB

u BBITOJIHSATD YHCIICHHbBIE

HKCIIEPUMEHTHI (5)

Onucanne MKAJbI OIleHUBaHUS:

Ouyenxa: 5
Huoicnuii nopoe evinonenus 3aoanus 6 npoyenmax. 10
Onucanue xapakmepucmuxu evlnoinerus 3Hanus: O1eHKa "0TINYHO" BBICTABIISIETCS €CJIM 3aJaHue
BBITIOJTHEHO B MTOJIHOM 00bEME WJIH BBITIOJHEHO MPEUMYIIIECTBEHHO BEPHO

Ouyenka: 4
Huoicnuii nopoe evinonenus 3aoanus 6 npoyenmax. 60
Onucanue xapakmepucmuxu evlnoinerus 3Hanus: OeHKa "Xopoio" BEICTABISAETCS €CITU
OOJIBIITMHCTBO BOIPOCOB PACKPHITO. BBIOPAHO BEPHOE HAIIPABIICHUE JIJISl PEIICHUS 3a/1a4

Oyenka: 3
Huoicnuii nopoe evinonanenus 3aoanus 6 npoyenmax. 50
Onucanue xapakmepucmuxu evinonnenus 3uanus: O1eHka "yI0BIeTBOPUTENHLHO" BHICTABIISETCS
€CIIM 3aJIaHUE MPEUMYIIIECTBEHHO BBITIOJHEHO

KM-5. Pacuernoe 3a1anne «HecTanmonapHasi TenyionpoBOJAHOCTb U M3JIy4YeHHE)

®opmbl peanuzannu: KoMnproTepHoe 3a/1aHuE

Tun KOHTPOJILHOT0 MeponpusiTusi: TBopueckas 3a1a4da

Bec konTpoabHoro meponpusitusi B bPC: 20

IIpounenypa mpoBeaeHUsi KOHTPOJbLHOr0 MeponpusaTus: Pemenne 3-x 3amad TP ¢ momornisio
KOMIIBIOTEPHBIX MPOTPAMM I10 BapUaHTaM, MPOBEPKa MPaBUIHLHOCTH, OIIPOC

Kparkoe cogepxxanue 3agaHusi:
HannonanbHblii HccjenoBaTeabckuil yauusepeurer "MION"
Kadenpa teopernueckux ocHoB Teriorexuuku um. M.I1. Bykanosuua
Pacuérnoe 3ananue Ne 1 o kypcy «TermomaccooOMen»
I'pymma TO- -2 CryneHt
Bapmunanr 14
3amaua 1.
3anmava 1.27 u3 3agaunuka no TMO [2] npu L = 400*%(Hom. I'p.+ Bapuanr)/2, m; w =
0.1+(Hom. T'p.+ Bapuant)/10, M/c; al = 3000*\w. JI1st y4eTa TEIUIOBBIX [IOTEPH 32 CUET
U3JIy4YEHUs IPUHATH CTENeHb YEPHOTHI TOBEPXHOCTH TPYOOIpoBoaa (TemI0BOM u3omsuuu) 1 -
(Hom. I'p.+ Bapuanrt no xypHaiy)*0.01, npu remneparype OTHECEHHs paBHOW TeMIIepaType
atMocdepHoro Bo3ayxa. [loctpouts rpaduxu tx(x), qL(x). PaccuntaTts TemioBoi moTok
noreps TpyoonpoBo10B Q.
Yxa3zanus: 1. CpaBHuTth pemenue 3agauu no ¢popmyJie lllyxosa u mo anropurmy
pelieHus 3a1a4m S 1. 2 yyeOHuka [1].
2. IIpoanaau3upoBaTh pe3yJbTaThbl ¢ TOYKH 3peHHs dPPEeKTUBHOCTH Pa0OThI H30/IILHHU
TpYO.
JIutepatypa k 3agaue 1
1. [BetkoB @.D., I'puropses b.A. Teriomaccoodmen: YueOHnoe nocodue asst By30B. — M.:
Hzn-so MOU, 2008.
2. [BetkoB @.D., Kepumos P.B., Bennuko B.W. 3amaunuk mo termiomaccooomeny. — M.
M5H, 2009.
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3agaua 2.

Macno mapku MK, nportekast uepes 6ak ¢ pacxomom G2 = 0,155 kr/c, HarpeBaercsi B HEM OT
temnepatypsl tkl =45 oC no temneparypsl bx2 = 60 oC. I'peromum TerIoHOCUTEIEM
ABJISIETCS] CYXOM HACBILIEHHBIN BOJSHON 1ap, KOHACHCUPYIOLUICS B TOPU3OHTAIBHBIX
3MeeBuKax npu aasnerun P = 2,7000000000000002 6ap, CMOHTHPOBaHHBIX BHYTpH Oaka. J1jis
CHIDKEHHSI TEIUIOBBIX MTOTEPh 0aK MOKPBIT CIIOEM TETJIOBOH n3omsauuu. TpeGyercst onpeaenuThb
BEJIMUMHY IMOBEPXHOCTH 3MeeBUKOB F1, M2, 1 pacxop rperomiero napa G1, kr/c.
Jns pacuéra 3a1aHbl CIEAYIOIIUE BEINYNHBL:

1. KoapOMUMEHT TENNOOTAAUMN OT Napa K BHYTPEHHEN CTEHKe

NOBEPXHOCTU 3MeeBUNKOB

ol - 5100 Bt/(m2 K);

2. KO3QPUUMEHT TENIOOTAAUN OT HAPYIKHOM CTEHKM

NOBEPXHOCTUN 3MEEBUKOB K Macny

a2 - 118 Bt/(m2 K);

3. Ko3adPUUMEHT TENI0OTAAYM OT MaAc/a K CTEHKam baKa o3 - 55 Bt/(m2 K);

4. KoapPpuuMEHT TeNN0O0TAAUM OT U3onsaumMmn 6aKa K Bo3gyxy o4 - 9 BT/(m2 K);
5. TemnepaTtypa OKpyrKaloLLero Bo3gyxa K3 - 28 oC;

6. TOAWMHA CTeHKn 6aka 61-5mm;

7. ToAWMHa nsonauum baka 62 - 20 mm;

8.

nosepxHoCTb HaKa

F2 -5 m2.

bak U3roToBiieH U3 HU3KOYTJIEPOAUCTON CTaIH, U1 TEIUIOBOM M30JISLIUU UCIIOIb30BaH (a)
crekyioBara. TensioBble MOTEPH ONpeeTUTh KAK MPU NOCTOSHHOM TeNJIONPOBOAHOCTH
H30JIIIIUM, TAK M C YYeTOM e€ 3aBUCHMOCTH OT TeMineparypbl. CpaBHMTH pe3y/bTaThbl.
VYka3zanue: TepMHUUECKUM CONPOTUBIEHUEM CTEHKH 3MEEBUKOB IIPeHEOpEUb, U3MEHEHHEM
BHEIITHEH MOBEPXHOCTH 0aKa M3-3a €ro H30JSIHY peHeOpeyb, MPUMEHUTH (POPMYITBI 115
TEIJIONEPEIayy Yepes3 IIIOCKYIO CTEHKY.

3amaua 3.

Hunusapudeckyto 3arotoBky nuamerpom d = 330 mum u amuHOM L = 350 MM, ¢ HaYanbHOR
temriepatypoit t0 = 700 oC momecTniiv B OXJIaAUTEIBHBIN 0acCeHH ¢ TeMIIepaTypoil >KHUIKOCTH
tk =20 oC, B KOTOpOM OHa Hauana OXJaXAaThCs IPU MOCTOSHHOM Kod(hduiinenTe
terooraaun o = 80 B1/(M2 K). CpoiicTBa matepuana 3arotoBku: Mmapka - Ctanb 40Nil15Cr,
WI0THOCTH - 9073 kr/M3, yaenbHas TernoémMkocTsb - 460 [x/(xr K), TemnonpoBoanocts - 11,6

Bt/(m K)

PaccuutaTh TeMIepaTypHoe 1ojie B HWIMHIPE Kak QYHKIUIO paguyca I' U THHEHHON
KOOP/IMHATHI X B MOMEHT BpeMeHHU T1 = 6 MUH OT Hayasia OXJIAKICHHS, PE3YIIbTAThI
BBIYHCIICHUI CBECTH B TaOIHMILy, mocTpouTh Tpaduku t(x, 0, t1), t(x, r0, t1), t (0, r, t1), t(L/2, r,

tl).

Paccunrars Temneparypy B IEHTpe HIMIMHAPA Kak (PYHKLHIO BpEMEHH, JUIsl CTaIUI
PETYISAPHOrO PEeXUMA OXJIAXKICHUSA BBIYUCIATD, IMUTUPYS SKCIIEPUMEHT, TEMIT OXJIAXKIACHUA
LHUJIUHAPA U TEMIIEPATypPOIPOBOJHOCTh MAaTEPHUAIIA 3aTOTOBKHU.

BpIuncanTe KOIMYECTBO TEIIOTHI, OTIaHHON UIMHAPOM 3a BpeMs OXJIAKIECHUS OT €r0

Hadayia, 10 MOMeHTa Tl.

KoHTpoJibHbIC BONIPOCHI/3aJaHUA:

3HaTh:  OCHOBHBIE  TMPUHITUIIBI
TemaoMaccooOMeHa H  METOJbI
MaTEeMaTHUYECKOTO MOJICTUPOBAHUS
TEMIOMAaCCOOOMEHHBIX TPOIECCOB
1 YCTaHOBOK (5)

1. Kputnueckuit fuamMeTp TEII0BON U30JISIILIMI

VYMeTs: CaMOCTOSITEIILHO
aHATU3UPOBATH MPOLIECCHI
TEMJIOMaccoOOMEeHa W NPHUHHUMATh

1.Paccuntarh TemoBbIe MOTEpH TPYOOIIPOBOAA B 3aaue
1 B OKpY’KalolIy0 cpeay ¢ YI4EeTOM TETIOBOTO
U3ITy4YEHUS
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ONTHMAJILHBIC  PCIICHUS  TpHU
KOHCTPYUPOBAHUU u
IKCILTyaTaIluu
TEIIOMAacCOOOMEHHOTO
000py/lIOBaHUs  JHEPreTHYCCKHUX
YCTaHOBOK (5)

Onucanne MKAJbI OIleHUBaHUS:

Ouyenxa: 5
Huoicnuii nopoe evinonenus 3aoanus 6 npoyenmax. 10
Onucanue xapakmepucmuxu evlnoinerus 3Hanus: O1eHKa "0TINYHO" BBICTABIISIETCS €CJIM 3aJaHue
BBITIOJTHEHO B MTOJIHOM 00bEME WIIH BBITIOJHEHO MPEUMYIIICCTBEHHO BEPHO

Ouyenka: 4
Huoicnuii nopoe evinonenus 3aoanus 6 npoyenmax. 60
Onucanue xapakmepucmuxu evlnoinerus 3Hanus: OeHKa "Xopoio" BEICTABISAETCS €CITU
OOJIBIITMHCTBO BOIPOCOB PACKPHITO. BBIOPAHO BEPHOE HAIIPABIICHUE JIJISl PEIICHUS 3a/1a4

Oyenka: 3
Huoicnuii nopoe evinonnenus 3aoanus 6 npoyenmax. 50
Onucanue xapakmepucmuxu evinonnenus 3uanus: O1neHKa "yI0BIeTBOPUTEIHLHO" BHICTABIISETCS
€CIIM 3aJIaHUE MPEUMYIIIECTBEHHO BBITIOJHEHO

KM-6. 3amuTa nukia jadoparopHbix padort «TemioBoe usryuyeHue»

®opmbl peaausanun: YcrHas Gopma

Tun KOHTPOJIBLHOr0 MeponpusaTusi: OT4yeT

Bec koutposabHoro meponpusitusi B BPC: 20

IIpouenypa mpoBeieHHsi KOHTPOJIbHOro Meponpustusi: [IpoBepka ordera 1o JiabopaTopHOM
paboTe, yCTHBIH OoIpoc

KpaTlcoe CoAcpiKaHUuE 3alaHUA:
HccnenoBaTh 3aBUCHUMOCTD CTEIIEHU YCPHOTHI MaTCpHralia OT TCMIICPATYPhbL

KoHTpoJibHbIE BONIpOChI/3aJaHUA:

YMers: CaMOCTOSTEIIEHO 1.1 Paccuutats Ecob ceporo tena npu 3ajaHHOM
aHaJIM3UPOBAThH MIPOLIECCHI TEMIIEpaType Tella U CTETIEHN YEPHOTHI €r0 MOBEPXHOCTH
TEIIOMaccooOMeHa M MpPUHUMATh 2 [ToctpouTh rpaduk N3MEHEHHs CTETIEHN YEPHOTHI OT
ONTUMAJIBHBIE  pPELIEHUs  Npu TEMIEPATYPbI

KOHCTPYMPOBaHUU U 3 OLeHuTh IIOTHOCTD OTOKA PE3YIbTHPYIOIIETO
JKCIUTyaTaluu M3JIy4EHUs Ha CTEHKaX CTEKJISITHHOM KOJIObI YCTaHOBKH
TEIIOMAaCCOOOMEHHOTO

000pyIOBaHUS ~ DHEPTrEeTUYECKUX

YCTaHOBOK (5)

Onucanue MKaJbl OLICHUBAHUA:

Ouyenka: 5
Huorcnuii nopoe evinonnenus 3adanus 6 npoyenmax. 10
Onucanue xapaxmepucmuxu vinoineHus snanus: OueHka "oTIMYHO" BBICTABIISETCS €ClU 3aJaHHe
BBITIOJTHEHO B TTOJTHOM 00'bEME WIIH BBITIOJTHEHO MMPEHMYIIIECTBEHHO BEPHO

Oyenka: 4
Huorcnuii nopoe evinonnenus 3adanus 6 npoyenmax. 60
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OnucaHnue xapakmepucmuxu eblnoinenus 3Hanus: OLeHKa "X0opouio" BICTaBISETCs €CIU
OOJIBITMHCTBO BOIPOCOB PACKPHITO. BEIOPAHO BEPHOE HANIPABIICHHE JIJISl PEIICHUS 3a/1a9

Oyenka: 3
Huoicnuii nopoe evinoanenus 3aoanus 6 npoyenmax. 50
Onucanue xapakmepucmuxu evinonnenus 3uanus: O1eHka "yI0BIeTBOPUTEIHLHO" BBICTABIISACTCS
€CITH 3aJIaHUE MPEUMYIIECTBEHHO BBITIOJTHEHO

6 cemecTp

KM-1. Tepmunosornuecknii tect «Cucrema qudppepeHunajibHbIX yPABHEHU I
COXpaHeHHMs] KOHBEKTUBHOI'O TEMJIOMACCOOOMEHA))

®opmbl peanauzanuu: [luceMennas padora

Tun KOHTPOJBLHOr0 MeponpusaTusi: TecTupoBaHue

Bec konTpoabHoro meponpustusi B BPC: 10

IIpouenypa npoBeaeHns KOHTPOJBLHOIO MeponpuATHA: OTBETHI IMCBMEHHO HA BOIIPOCHI TECTA

KpaTKOC CoA€cpKaHUuE 3alaHUA:

1. Maremarnicckoe OIMHCAHHC Tporneccea KOHBCKTHBHOTI'O TeIwI000MeHa
JI[(II[')CPCHL]H-’L']I:HBIC VPAaBHCHHA YHCPIHH, JIBHKCHHA, HCPA3SPBIBHOCTH.

2. VeaoBud 0HO3HAYHOCTH

3. VpasHeHMe TEILIOOTIAYH

4. umncrno Hyceensta.

5. TlonaTie norpaHHYHOTO c10f. [ MAPOIMHAMMYECKMIT M TEIIOBOI MOTpAHHYHBIA

CIIoit.

6. Jlndpepernmanbapie  ypaBHEGHHA — KOHBEKTHMBHOTO — TefljoMaccooOMeHa B
OpUOTIKEHHH OOTPAHHTHOTO CIIOA.

7. KauecTBeHHbIH aHAIN3 XapaKTePUCTHK THAPOAMHAMUYUECKOTO 0N PAHHUHOIO /105,

8. uncno Pefinonsaca

9. KauecTReHHBII aHATH3 XapaKTEPHCTHK TENIOBOTO MONPAHHYHOIO CI08.

10. Knacenduxanus rennonocnteneii no wicty [panaris

TenmooGMeH TMPH TAMHHAPHOM H TYPOYISHTHOM IOTPAHHTHOM CJ10¢ Ha [acTHHE

12. Pacuet Nu npu oOTeKaHHH [IACTHHEL

13. ConporupieHse NpH JAMHHAPDHOM M TYPOYICHTHOM IOIPaHHYHOM ¢loe  Ha
IIACTHHE

14. Pacuer CyipH 0OTeKaHHH IUTACTAHED

15, Ananorns Peiinonsaca. Hueno CtanToHa

16. TlonaTie 1 y3HOHHOTO TOTPAHHTHOTO CA0A

17. KauecTReHHBIIH aHATH3 XapaKTepHCTHK AMPPYIHOHHOTO MOIPaHHIHOTO CIOA.

18. Vpapuenne wmaccoorgaun. Iliotsoets jmipysumonnoro noroka. Kosdpuiment

MaccooT/Iaun

Jndpy3uonnrie ananorn wreen Pr, Pe n Nu

=)

KoHTpoJibHBbIC BONIPOCHI/3aJaHHA:

3HaTB: MeTOHI/IKI/I pacqua 1. Maremarnueckoe OInHCcaHHe Hponecca KOHBEKTHBHOT'O TeroodMeHa:

auphepeHIHATEHBIE YPABHEHHA SHEPTUH, JIBHKEHHA, HEPA3PBIBHOCTH.

HpOHeCCOB TeHHOMaCCOO6MeHa % &;e.mmm OTHO3HAYHOCTH
3. VpamHeHHE TEILIOOT/IA4H.
pu CBOOOJTHOW M BBIHYKJIEHHOU 4. wieno Hyccemwra.
5. Tlonstre morpaHHuHOTO cl0s. T HAPOJAMHAMHYSCKHI M TEIUIOBOH NOTPAHHIHEIH
KOHBCKIHUH, I[ByX(I)aBHOFO CI0H.
6. udipepeHimatbHple  YpaBHEHHA — KOHBEKTHBHOTO  TelUloMaccooOMeHa B
TeHHOMaCCOO6MeHa (6) HpHOIHACHIN TOIPAHUMHOTO CII05

7. KauecTBeHnwni anaams XAPaKTCPHCTHR THAPOIHHAMHYCCKOTO MOTPaHHTHOT O CITOA.
8. uneno Peiinombaca
9. KavecTseHHBI anas XAPaKTCPHCTHR TCIIIOBOTO MOTPAHHTHOTO CIIOA.

1_ 10. Knacendmkanns tennonocntenteii no uneny Hpanarms

Onucanue MKAJbI OIICHUBAHUA:

Ouyenka: 5
Huodicnuii nopoe svinonnenus 3aoanus 6 npoyermax: 10
Onucanue xapakmepucmuku ebtnoanenus 3nanus.; OueHka "oTIMYHO" BBICTABIISIETCS €CIIN 3aJJaHNe
BBITIOJTHEHO B MOJIHOM 00'beME WIIH BBITIOTHEHO MPEUMYIIIECTBEHHO BEPHO

Ouyenka: 4
Huodicnuii nopoe sévinonnenus 3aoanus 6 npoyermax: 60
Onucanue xapaxmepucmuxu evlnoinenus 3Hanus: OIEeHKa "X0opoIo" BEICTaBISETCS €CITN
OOJIBIIMHCTBO BOIIPOCOB PACKPHITO. BEIOPAHO BEPHOE HAMPABICHUE JJIsI pEIICHUS 3a/1a4
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Oyenxa: 3
Huoicnuii nopoe evinonnenus 3aoanus 6 npoyenmax. S0
Onucanue xapakmepucmuxu evinonnenus 3uanus: O1neHka "yI0BIeTBOPUTEIHLHO" BHICTABISACTCS
€CITH 3aJIaHUE MMPEUMYIIIECTBEHHO BBITIOJTHEHO

KM-2. KonutpoJsbHas padora «Tensioornaya u conpoTuB/jieHHe NPU BHIHYKIEHHOM
00TeKaHNH TUIACTHHBI, TPYObI, My4YKa TPYO»

®opmbl peaquzanun: [TuceMennas padora

Tun KoHTpoIBHOr0 MeponpusaTus: KontponsHas padora

Bec konTpoabHoro meponpusitusi B BPC: 20

IIpouenypa mpoBeleHHs] KOHTPOJbHOIO MeponpusTHsi: [lMcbMeHHOEe pelleHue BapHaHTOB
3aJaHus U3 ABYX (Tpex) 3a7ad 1o U3y4aeMou Teme

KpaTKOC CodcpKaHUuE 3alaHUA:

4.4, TInockas cTeHKa AMMHOM / = 3 M W WwkpuHo# b = 1,8 M omblBa-
€TCs NPOAOJLHBIM MOTOKOM BO3/lyXa, CKOPOCTE KOTOPOIO We, = 5 M/C H
TEMMEPATYpA I, = 30 °C. TeMnepartypa NOBepXHOCTH CTeHKH I, = 250 °C
(g, = const). OnpenennTsb cpearHit Mo ANMHE CTEHKH KO3(dULMEHT Ten-
JIOOTIAYH H KOMYECTBO TEMN/a, OTIaBaeMOe BO3AYXY.

4.17. Dnextpol
JUHON [ =1 M
Typa KOTOPOTro f..

€ClIM U3BECTHO, Y’
Typa CTEHKH He Ii(

KoHnTpoJibHbIE BONIPOCHI/3a1aHUA:
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3HaTE: METOIUKU pacuera
MPOLIECCOB TeIIoMaccooOMeHa
pu CBOOOTHOW M BBIHYKJICHHON
KOHBEKIIHH, IBYX(Ha3HOTro
Terromaccooomena (6)

1.3menutcs nu pe3ynbTat B 3aaaude 4.4, ecinu
o0TekaHue Oy/eT He MPOAOJIbHBIM, a ITONePEYHBIM

Onucanue MIKAJbI OICHUBAHUSA:

Ouenka: 5

Huorcnuii nopoe évinonnenus 3adanus 6 npoyenmax. 100
Onucanue xapakmepucmuku binonenus 3nanus.; OueHka "oTIMYHO" BBICTABIISIETCS €CIIU 3aJJaHue
BBITIOJTHEHO B MTOJIHOM 00'bEME WIIH BBITIONHEHO MPEUMYIIIECTBEHHO BEPHO

Ouenka: 4

Huoicnuii nopoe evinonnenus 3aoanus 6 npoyenmax. (5
Onucanue xapakmepucmuku ebtnoanenus 3uanus. OueHka "Xopomio" BbICTABISAETCS €CIIH
OOJIBIIMHCTBO BOIIPOCOB PACKPHITO. BEIOPAHO BEPHOE HAMPABJICHHE JUISI PEIICHUS 3a]1a9

Oyenka: 3

Huoicnuii nopoe evinonnenus sadanus 6 npoyenmax.: 50
Onucanue xapakmepucmuxu evinoinenus 3Hanus: OueHKa "yJoBIeTBOPUTEIBHO" BbICTABIISAETCS
€CJIM 3aJJaHu€e PEUMYILIECTBEHHO BHIIIOJIHEHO

KM-3. 3amura nukia jabopaTopHbix padot « BoiHyXK/IeHHAs U cBOOOAHAS

KOHBCEKIUA

®opmbl peaausanun: YcrHas popma

Tun KOHTPOAbHOTO MeponpusiTus: OTueT
Bec koutposabHoro meponpusitusi B BPC: 10
IIpouenypa mpoBeaeHHsi KOHTPOJIbHOr0 Mepomnpusitusi: [IpoBepka oTdera 1mo J1abopaTopHOU

paborte, YCTHBIH onpoc

KpaTKOC CoA€cpiKaHuE 3alaHUA:

HccnenoBaTh TEIUIOOTAAYY HpU OOTEKaHUHU TIACTUHBI (IIONIEPEYHOM OOTEKaHUU TPYObI)

KoHTpoJibHbIE BONIpOChI/3aJaHUA:

3HAaTh: METOJUKH pacuera
TEMI000MEHHBIX anmnaparoB
DHEPreTUYECKUX  YCTAaHOBOK U
TIPUHITAITBL u METO/IbI

I/IHTeHCI/ICI)I/IKaI_II/II/I TCILIonepeaaIn

(6)

1.1

[Tonstre norpannunoro cnos. ['MapojHHaMuUecKHii ¥ TEIIOBOI MOTpaHHYHLII
cIoi

2

T'ennooGMen mpy NTaMHHAPHOM H TypGY/ICHTHOM ITOTPAHHMHOM C7I0¢ Ha IJIAcTHHE.

3
YcI1oBUs OJIHO3HAYHOCTHU

2.1 TenmooOMeH npu JIaMUHAPHOM U TYpOyJIE€HTHOM
MOTPAaHUYHOM CJI0€ PU CBOOOHOM KOHBEKLIUU OKOJIO
BEPTUKAIbHON IIACTUHBI

2 Kpurepuii onpenieneHus pexuMa TEUEHUs B
MIOTPAaHUYHOM CJIO€ , €r0 PU3NYECKUI CMBICI

3 nTeHcuduKkanys TeriooTAa4YH Mpu cBOOOIHON
KOHBEKIIMH

Onucanune MKAJbI OIICHUBAHUA:

Ouyenka: 5

Huoicnuii nopoe evinonnenus sadanus 6 npoyenmax: 0
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Onucanue xapakmepucmuKu 6blNOJIHEHUA SHARUA. OI_[CHKa "OTINYHO" BBICTABISACTCS €CIIN 3aJaHuc
BBIIOJIHEHO B ITOJTHOM 00BbEME MJIHM BEITIOJHEHO NpEUMYIICCTBEHHO BEPHO

Oyenxa. 4
Huoicnuii nopoe evinonenus 3aoanus 6 npoyenmax. 60
OnucaHnue xapaxmepucmuxu evlnoneHus 3Hanus: OLeHKa "Xopouio" BEICTaBISETCs €CIu
OOJIBITMHCTBO BOIIPOCOB PACKPHITO. BBIOPAHO BEPHOE HAIIPABIICHHE JIJISl PEIICHUS 3a/1a4

Oyenka: 3
Huoicnuii nopoe evinonenus 3aoanus 6 npoyenmax. 50
Onucanue xapakmepucmuxu evinonnenus 3uanus: O1neHka "yI0BIeTBOPUTENIHLHO" BHICTABISACTCS
€CITH 3aJIaHUE NMPEUMYILECTBEHHO BBITIOJHEHO

KM-4. KoutpoJsbHas padora «Tensioornavya npu ¢cBo00JHONH KOHBEKIIUU U
MaccoO0OMeH Npu UCTIapeHnn»

®opmbl peasuzanun: [TuceMennas padora

Tun koHTpOIBHOrO MeponpusaTus: KontponsHas padbora

Bec koutposabHoro meponpusitusi B BPC: 20

IIpouenypa mpoBeleHHs] KOHTPOJbHOIO Meponpusitusi: [lucbMeHHOE pElIeHHE BapUAHTOB
3aJaHus U3 ABYX (Tpex) 3a7ad Mo U3y4aeMoun Teme

KpaTKOC CoA€cpiKaHMuE 3alaHUA:
3.11. [Ba ropu3oHTaNbHLIX NapONPOBOAa OJHHAKOBOH ILIHMHEL B CTO-
KOMHOM BO3ZAYXE C fo, = 50 °C ¥MerT TemnepaTypy NMOBEPXHOCTH COOT-

BeTcTBEHHO £, = 450 °C u £, = 200 °C. Bo CKOJIBKO pa3 pasnuyaoTcs
TETNOBbIE MOTEPH € TOBEPXHOCTH MaponpoBOAOB, €CIH OTHOLIEHHE HX

8.12. Ilnockas
[IOTOKOM CYXOTO I
— O
-~ = 20 °C, paBn
nayu npu x = 0,1 |

KoHTpoJibHbIE BONIPOCHI/3aJaHUA:
| 3HaTh:  OCHOBHBIE  IIPMHIUIIHI | 1.Kakoit 6e3pa3mMepHblii KOMIIIEKC SBJISETCS KPHTEPHEM, |
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TEIUIOMaccooOMeHa W METOMbI
MATCMATHYCCKOT' O MOI[GJII/IpOBaHI/ISI
TEIJIOMAaCCOOOMEHHBIX IPOIECCOB
1 YCTaHOBOK (6)

MO3BOJIIOIINM ONPE/ICTNUTH PEKUM TCUCHHUS B
IIOTPaHUYHOM cJio€ B 3aj1ade 3.11

Onucanne MKAJbI OIlCHUBAHUS

Ouyenxa: 5

Huoicnuii nopoe evinonnenus 3aoanus 6 npoyenmax. 100
Onucanue xapakmepucmuxu evlnoineHus 3Hanus: O1eHKa "0TINYHO" BBICTABIISIETCS €CJIM 3aJaHue
BBITIOJTHEHO B MTOJIHOM 00bEME WJIH BBITIOJHEHO MPEUMYIIIECTBEHHO BEPHO

Ouyenka: 4

Huoicnuii nopoe evinonnenus 3a0anus 6 npoyenmax: 15

OnucaHnue xapakmepucmuxu evlnoinenus 3Hanus: OLeHKa "X0opouIo" BICTaBISETCS €CIU
OOJIBITMHCTBO BOIPOCOB PACKPHITO. BBIOPAHO BEPHOE HAIIPABIICHHE JIJISl PEIICHUS 3a/1a4

Oyenka: 3

Hudienuii nopoe sévinonnenus 3adanus 6 npoyermax: 50
Onucanue xapaxmepucmuxu evinoaneHus snanus: OueHka "y10BIeTBOPUTENIBHO" BHICTABIIAETCS
€CJIM 33JaHUE IPEUMYILIECTBEHHO BBIIIOJIHEHO

KM-5. PacuetHoe 3a1anue « MHKeHepHbIE MeTObI pacyeTa TeMmJIoMaccoo00MeHa

®opmpbl peanuzanuu: KoMnpoTepHoe 3a1aHue

Tun KOHTPOJILHOT0 MeponpusiTusi: TBopUeckas 3a1a4ya
Bec kouTposabHoro meponpusitusi B BPC: 25
IIpouenypa mpoBeleHUsi KOHTPOJbLHOr0 MeponpusaTus: Pemenne 4-x 3amad TP ¢ momorisio
KOMITBFOTEPHBIX ITPOTPaMM IO BapHaHTaM, IPOBEPKA MPABUILHOCTH, OIIPOC

Kpatkoe conep:kanue 3a1aHusi:

HanmnonanbHblii nccjaenoBaTeabckuil yausepeurer "MION"

Kadenpa teopernueckux ocHoB Teruiorexuuku uMm. M.I1. BykamoBuua

PacuérHoe 3amnanue Ne 2 o kypcey «TermiomaccooOMen»

I'pymma Td- -2 _ Crynenr Bapuant Ne o xxypuany BAPC
3amaua 1.

Bona mpu remneparype 70 + (Hom. I'p.+ Bapuant) 0C u gaBnenuu 4 6ap nocrymnaer B
Ha/I3eMHBIH TpyOonpoBo (THUIopasmep Tpyos! d2*8 = 50*2 MM), IPOJIOKEHHBIA HA OTKPBITOM
Bo3ayxe. Pacxon Boabl G = 0.005 + 0.01*(Hom. I'p.+ BapuanT) kr/c. Marepuan
TpyOONnpoBoa — yriaepoaucTas craib. TpyoonpoBoi 00yBaeTcsi B MONEPEYHOM HaIPABICHUN
aTMoc(hepHBIM BO3TyX0M, nMetomeM Temrepatypy -30 0C mpu ckopoctu Betpa W = 0 +
(Bapuanrt-1) * (Hom. I'p.+ BapuanTt)/26, m/c. J{s ydera TEIUIOBBIX MOTEPH 3a CUET
U3ITy4eHUs PUHATH CTENEHb YePHOTHI MOBepXHOCTU Tpydonposoaa 1 - (Hom. I'p.+
BapuanT)*0.01, npu TeMriepatype OTHECEHUS PaBHOU TeMIiepaTtype aTMoc(epHOro Bo3ayxa.
Onpenenuth Ha KakoM paccTosiHuH ( L ) oT BXona B TpyOy cpeaHeMaccoBast TeMIieparypa
BoJibI ctaHeT paBHa 0 OC. Iloctpouts rpaduku txk(x). Paccunrats ruapaBindyeckoe
COIPOTHUBIIEHUE TPYOOIPOBOIA.

Ykazanue: CpaBHuTh pemenue no gpopmy.ie llyxosa u merony € - NTU.

3amaua 2.

Ha HapyXHOI1 MOBEPXHOCTH TOPU30HTAIFHO PACTIOIOKEHHBIX TPYO (TUIIOpa3Mep TpyO u3
Hepxaseromeit cranu d2*6 = 14*1.4 Mmm), Orpy>KEHHBIX B O0JIBIION 00bEM IMPOUCXOIUT
KHTICHHUE BOJIBI. TeIJIOHOCUTENIEM SIBIISIETCS BOAA, IPOTEKAIOIIAs BHYTPH TPYO CO CKOPOCTHIO
w =2+ (Hom. ['p.+ Bapuant-2)*0.1, M/c. Onipeienuth pexXuM KUTICHHsI, MUHUMAJTbHBIH
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pasMep aKTHBHOT'O IIEHTPa apooOpa3zoBaHus, HAUTH KOI(D(UIIMEHT TETJIOOTIaYH CO CTOPOHBI
kursieit Boasl 02, Br/mM2K 1 miioTHOCTE TeuioBoro moTtoka q, Br/m2, ecim u3BecTHO, 4TO
JIaBJICHUE MPH KOTOpoM KUMHUT Boja p2=4.3+(Hom. I'p.+ Bapunanr-2)*0.04 MI1a,
Temneparypa u aasieHue termionocurend t1=280 0C u p1=12.7 Mlla, coOTBETCTBEHHO.
Yd4ecTb, 4TO B IPOIECCE IKCILTyaTallii Ha BHYTPEHHEW U BHEIIHEH TOBEPXHOCTH TPYOBI
00pa3yroTcs OKCUIHBIE [IJICHKH, CYMMapHOE TEPMUYECKOE COTPOTUBIIEHUE KOTOPBIX
cocrasisier 2*10-5 M2K/Br.

3agaua 3.

Heob6xoaumo oxnaauts macio (MC-20), npuMeHsieMoe B CUCTEME CMa3KU MTPOMBIIIUICHHOU
razoBoi TypOouHsI, oT Temneparypsl 100 0C no temmepatypsl 60 0C, mpu pacxome macia 0.1
kr/c. Texaudeckast BoJia CHCTEMbI OXJIAXKICHUSI UMEET JaBieHue p = 4 6ap u remmeparypy 30
0C. MakcumainbHbIi pacxos Boabl 0.2 kr/c. BpiOpaTh HavIIydInii BApuaHT TEIJI000MEHHHKA
U3 JIBYX:

1. [TpoTBOTOYHBIH TeTUIOOOMEHHUK THUTIA "Tpy0da B TpyOe", BO BHYTPEHHEH TpyOe quaMeTpom
25 MM IIpOTEKaeT BOJIa, B KOJIBIIEBOM KaHajle MPOTEKAeT Macio, AUaMETp HAPYKHOH TpyOsI 45
MM.

2. IIpoTHBOTOYHBII KaHATBHBIH ITACTUHYATHIN TETUIOOOMEHHHUK KyOU4YecKor (OpMBI,
o0Opa3oBaHHbIN N IUIaCTUHAMH, OTCTOSALIMMHE JIPYT OT APYyra Ha paccTOSHUU S, MM. Yncio
kaHajoB < 70.

Kputepuu orbopa:

1. InunHa anmapara

2. l'umpaBnuyueckoe CONPOTUBIICHHE M0 KAXKIOMY TETUIOHOCUTETIO

3agaua 4.

OueHuTh CyTOYHBIN PacXo/l MOAMUTOYHOM BOJBI [KI/CYTKHU | AJisi KOMIIEHCAIIMH MTOTEPh BOABI U3
Oaccelina 3a cuet ucnapenus. 3epkaino 6acceitna umeeT pasmepsl 6+0.1* (Hom. I'p.+
Bapuanr) x 12+0.1*(Hom. I'p.+ Bapuanr) [M], Temmneparypa u OTHOCUTENIbHAS BIAKHOCTh
Bo3ayxa 25+0.1*(Hom. I'p.+ Bapuant) 0Cu 50% + 1*(Hom. I'p.+ Bapuanr) ,
COOTBETCTBEHHO. BeTep 06/1yBaeT MoBEpXHOCTH BOJIbI B0 AIMHHOW CTOPOHBI CO CKOPOCTHIO
w = 1.5+ 0.1*(Hom. I'p.+ BapuanTt) [M/c]. CauTarh MOBEPXHOCTH BOIBI TJIQJKOW U YPOBCHb
BOJIbI B OacceiiHe HeM3MEHHBIM U COBIAIAIONINM C KpasiMu OacceifHa.

JIureparypa
1. [BetkoB @.D., I'puropses b.A. Teriomaccoodmen: YueOHuk 11 By30B. — M.: U3n-Bo
MDBUY, 2011.
2. [BetkoB ®.D., Kepumos P.B., Bennuko B.W. 3amaunuk no termiomaccooomeny. — M.:
M3, 2008.
KoHTposbHbIEe BONPOCHI/3a1aHNs:
3HaTh: METOAMKH pacuera 1. KoHCTpyKTOpCKUI M TOBEPOYHBIH TEIJIOBOM pacyer
TETIO0OMEHHBIX arrmaparoB TETIOOOMEHHOTO anmapara
HHEPreTUYECKUX  YCTAaHOBOK U
TIPUAHITAITBL " METOIBI

I/IHTeHCI/I(I)I/IKaI_II/II/I TCILIonepeaaun

(6)

YMeTs: pa3pabaThiBaTh
KOMIThIOTEPHBIC MOJIETN
TEIJIOTUJIPABINYECKUX IPOLIECCOB
u BBITIOJTHSTH YUCJICHHBIC
AKCIIEPUMEHTHI (6)

1.IIpumenuts eps-NTU meron st pemenns 3agauu Ne3

Onucanune MKAJbI OIICHUBAHUA:

Ouyenka: 5
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Huodicnuii nopoe svinonnenus 3aoanus 6 npoyermax: 10
Onucanue xapakmepucmuku btnoanenus 3uanus.; OueHka "oTIMYHO" BBICTABIISIETCS €CIIU 3aJJaHUE
BBITIOJTHEHO B MTOJIHOM 00bEME WITH BBITIOJHEHO MMPEUMYIIIECTBEHHO BEPHO

Ouyenka: 4
Huodicnuii nopoe svinonnenus 3aoanus 6 npoyenmax: 60
Onucanue xapakmepucmuku ebtnoanenus 3uanus. OueHka "Xopomio" BbICTABISAETCS €CIIH
OOJIBIIMHCTBO BOIIPOCOB PACKPHITO. BRIOPAHO BEPHOE HAMPABIICHHE JISI PEIICHUS 3a]1a4

Ouenxa: 3
Huoicnuii nopoe svinonnenus 3aoanus 6 npoyermax: 50
Onucanue xapakmepucmuku ebtnonenus 3uanus. OueHka "yJ10BICTBOPUTEIHHO" BBICTABIISETCS
€CJIM 3aJ]aHue PEUMYIIECTBEHHO BBITIOJIHEHO

KM-6. 3amura nukia jabopatopHsix pador «Tenmnoodmen npu
KHIIeHNU/KOHleHcannu. Tennoo0MeHHbIe annmapaTb»

®opmbl peaausanum: YcrHas popma

Tun koHTpOILHOrO0 Meponpusitusi: OTyer

Bec kouTposabHoro meponpusitust B bPC: 15

IIpoueaypa npoBeleHHsi KOHTPOJbHOr0 MeponpusaTusi: IIpoBepka oTuera mo JiabopatopHOH
pabote, yCTHBIH OIpoc

Kpartkoe cogep:xxanue 3aganus:
WccnenoBath KpUBYIO KUIIEHUS! HA TTIOBEPXHOCTH B OOJIBIIIOM 00bEME

KoHTpoJibHbIE BOIPOCHI/3a1aHUA:

YMers: CaMOCTOSTEIIEHO 1.1 PaccuuTaTh 3anac 10 Kpu3uca KUIeHHs
aHAJIM3UPOBATH MPOLECChHI 2 Paccuurath qkpl u qrp2
TEIJIOMaccoOOMEeHa W NPUHHUMATh 3 Paccunrars k03¢ uiuerT TemnooTnaun
ONTUMAJIbHBIE  pelleHUs  IpHU

KOHCTPYHPOBaHUU u

HKCIUTyaTalH

TEMI0MacCOOOMEHHOTO

00OpyJOBaHUSI ~ JHEPreTHMYECKUX

yCTaHOBOK (6)

Onucanue MIKAJbI OLlEHUBAHUS :

Ouenka: 5
Huodienuii nopoe svinonnenus 3aoanus 6 npoyermax: 10
Onucanue xapakmepucmuxu evlnoinerus 3Hanus: O1eHKa "OTINYHO" BBICTABIISETCS €CIIM 3aJaHue
BBHITIOJTHEHO B MOJIHOM 00'beME WIIH BBITIOTHEHO MPEUMYIIIECTBEHHO BEPHO

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

Oyenka: 3
Huodicnuii nopoe sévinonnenus 3aoanus 6 npoyermax: 50
Onucanue xapakmepucmuku évinonnenus snanus: OneHka "ya0BICTBOPUTEIHLHO" BBICTABIISCTCS
€CITH 3aJIaHUE MTPEUMYIIIECTBEHHO BBITIOJHEHO
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JI1s1 KypcoBOro npoexkra/padorsl
6 cemecTp

I. Onucanue KIIVKP

YucieHHOE WCCIEeOBaHWE TMPOIECCOB  TEIUIOOOMEHa W THAPOJAMHAMHKU B 3JEMEHTax
TeriodHepreTudeckux yctaHoBok. [Ipumenenne ANSYS. ConocraBieHue ¢ 3KCIEPUMEHTOM.
TennoBu3noHHBIH  aHanu3. [lOCTpoeHHME  AKCIEPUMEHTAIbHO OOOCHOBAaHHBIX  PAaCUYETHBIX
3aBHCUMOCTEH I TETIOTHAPABINYECKOTO pacueTa TeII000MEHHUKOB.

11. Ilpumepwt 3a0anus u memul padomut

IIpumep 3ananus
HccnenoBanue TemioooMeHa U I'MIpOAMHAMUKY IIPH OOTEKaHUU I1JIACTUHBI

TemaTuka KII/KP:

YuceHHoe ucciae0BaHue IIpoueccoB TEI000MEHa U r'uapoaAuHaMUKH -
CTaIlI/IOHapHaFI/HGCTaIII/IOHapHaSI TCIUIOMPOBOJHOCTD - BHCUIHECC 0OTEeKaHHeE - BHYTPCHHUC TCUCHUSA

KM-1. Ouenka BbinojHenus pasgena KP «O030p qureparypbi»
Onucanue MKaJIbl OLeHUBAHUS

Oyenka: 5
Huoicnuii nopoe svinonnenus 3aoanus 6 npoyenmax: 10
Onucanue xapakxmepucmuxu evinoanenus sHanusa: OneHka 5 («OTINYHOY), €CIIU 3a/laHue TOTYyYeHO
C OIIO3JaHHMEM He 0oJiee YeM Ha 2 HeJeIn

Oyenka: 4
Huoicnuii nopoe evinonnenus 3aoanus 6 npoyenmax.: 60
Onucanue xapakmepucmuku goinonnenus 3uanus: OnueHka 4 («XopoIoy), eciy 3aJjaHue MOIy4eHO
C OIIO31aHueEM He OoJiee 4eM Ha 3 HEIEH

Oyenka: 3
Huorcnuii nopoe svinonnenus 3a0anus 6 npoyenmax: 50
Onucanue xapaxmepucmuxu evinoinenus shanus: OueHka 3 («yI0BIETBOPUTEIBHOY), €CITU
3a/IaHKe MOJYyYEHO C OT03/IaHueM 0oJiee YeM Ha 3 Henenn

KM-2. Onenka BbinonHenuss pasgena KP  «TennoBu3noHHOe M IKCIEPHMEHTAJIbHOE
HCCIeJOBAHHE»
Onucanue MKaJbI ONCHNBAHUSA

Ouenka: 5
Huodicnuii nopoe sévinonnenus 3aoanus 6 npoyermax: 10
Onucanue xapakmepucmuku vinonnenus snanus: OueHka 5 («OTIMYHOY), €CIH 33JaHUe MOTYICHO
C OmO3/IaHUeM He 0oJiee YeM Ha 2 Helleu

Ouyenka: 4
Huodicnuii nopoe sévinonnenus 3aoanus 6 npoyermax: 60
Onucanue xapakmepucmuku evinonnenus snanus: OneHka 4 («XopoIoy), eciy 3aJaHie MoTy4eHO
C Omo3/1aHueM He OoJiee YeM Ha 3 Helenu

Oyenka: 3
Hudicnuii nopoe svinonnenus 3aoanus 6 npoyermax: 50
Onucanue xapakmepucmuku evinonnenus snanus: OueHka 3 («yI0BIETBOPUTEIBHOY), €CITH
3aJJaHKe TIOJYYCHO C OMO3aHueM OoJiee YeM Ha 3 Hellelu
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KM-3. Co0aroaenne rpapuxa BbinonHenuss KP: «UmucineHHoe pemeHHe KOHBEKTHBHO-
audpPy3uoHHoi 3aga9m»

Onucanue MKAJbI OLICHUBAHUA

Ouenxa: 5
Huoicnuii nopoe svinonnenus 3aoanus 6 npoyenmax: 10
Onucanue xapakmepucmuku ¢vinonneHus 3uanus: OIeHKa 5 («OTIUYHOY), €CIU 3a/IaHUE TTOTYUYEHO
C OI03/1aHKeM He OoJiee ueM Ha 2 Helleu

Ouyenka: 4
Huoicnuii nopoe svinonnenus 3aoanus 6 npoyenmax: 60
Onucanue xapaxmepucmuxu evinoanenus snanus: OneHka 4 («XopoIioy), e 3aJaHue MOJTyUYeHO
C OIIO3JaHHMEM He OoJiee YeM Ha 3 HeAeau

Ouenxa: 3
Huoicnuii nopoe svinonnenus 3aoanus 6 npoyenmax: 50
Onucanue xapaxmepucmuxu evinoineHus sHanus: OueHka 3 («yJI0BIETBOPUTEIBHOY), €CITU
3aJJaHKe TIOJYYEHO C OMo37aHnueM OoJiee yeM Ha 3 Helenu

KM-4. KauectBo opopmiienusi KP
Onucanue MKaJIbl OLleHUBAHUS

Oyenka: 5
Huoicnuii nopoe svinonnenus 3aoanus 6 npoyenmax: 10
Onucanue xapakxmepucmuxu 8vinoinenus sHanusa: OneHka 5 («OTINYHOY), €CIIU 3a/laHue TOTYyYeHO
C OIIO3JaHHMEM He 0oJiee YeM Ha 2 HeJeIn

Oyenka: 4
Huoicnuii nopoe svinonnenus 3adanus 6 npoyenmax: 60
Onucanue xapaxmepucmuxu evinonneHus sHanusa: OneHka 4 («xopoIo»), eciau 3aJaHnue MoJIy4eHO
C OIIO31aHHEM He OoJiee UeM Ha 3 HEIEIH

Oyenka: 3
Huorcnuii nopoe svinonnenus 3adanus 6 npoyenmax: 50
Onucanue xapaxmepucmuxu evinoineHus sHanus: OueHka 3 («yI0BIETBOPUTEIBHOY), €CITU
3a/IaHKe MOJYUYEHO C OT03/IaHueM 0oJiee YeM Ha 3 Henenn
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COJIEPKAHUE OIIEHOYHBIX CPEJICTB TIPOMEXKYTOUYHOM ATTECTAIIUA
5 cemecTp
@opMa NPOMEKYTOUYHOM aTTecTalumM: JK3aMeH

IIpumep Onsiera

TermnonpoBoAHOCTH B TUIOCKO# cTeHke. MHTerpupoBanue Y TemionpoBogHoCcTH. Pacnipenenenue
1. | TemmepaTypsbl 1O TONIIUHE.

OCHOBHBIE TTOJIOKEHHS TETUIONIPOBOAHOCTH: TEMIIEPATYPHOE I10JIe, TPAAUEHT TEMIIEPATYPhI, 3aKOH
2. | dypre, k03P HUIHEHT TETUIONPOBOTHOCTH.

Bona npu remmnieparype 70 0C u maBnenun 4 0ap moctymnaet B HaI3eMHBIN TPyOOTIPOBO
(Tumopazmep TpyOsr d2*3 = 50*2 MM), mpoNoKEHHBIN Ha OTKPBITOM Bo3ayxe. Pacxox Boast G = 0.3
kr/c. KTO al = 1000 Bt/M2K. Matepuan TpyOoInpoBoia — yriaepoaucTas ctaib. TpyOoonpoBo

3. | o0ayBaeTcs B MOMEPEYHOM HarpaBiIeHUH aTMOC(HEPHBIM BO3IyXOM, UMEIOIIeM TemrepaTypy -30
0C mpu KTO a2 =20 Br/m2K. Onpenennts, Ha kKakoMm pacctossHuu ( L ) ot BXoma B TpyOy
cpeaHeMaccoBas TeMIiepaTypa Boabl ctadeT paBHa 0 0C.

IIpoueaypa nposenenus
OuHo 10 GMiIeTaM yCTHO

l. Ilepeuens Komnemenyuil/unOUKamMopo8 u KOHMPObHBIX 60NPOCOB NPOBGEPKU PE3YIbHAN 08
0CBOCHUA OUCUUNTUHDL

1. Komnerenuusi/Mnankarop: UJ-2nk-2 JleMoHCTpUpyeT NOHUMaHKE OCHOBHBIX 3aKOHOB
TEIIOMaccOOOMEHA U MPUMEHSET UX JUIsl paCUE€TOB 3JIEMEHTOB TEIUIOAHEPTETHUECKUX YCTAHOBOK U
cUcTeM

Bomnpocel, 3axanus
1.

TemnonpoBoIHOCTH B IIIOCKOM cTeHke. MuTerpupoBanue /1Y temnonpoBoaHoctu. Pactipenenenue
1. | TemmepaTypsbl 1O TONIUHE.

OCHOBHBIE TTOJIOKEHHS TEIUIONPOBOAHOCTH: TEMIIEpaTypHOE TI0JIe, TPAJUEHT TeMIIePaTyphl, 3aKOH
2. | ®ypbe, KO3hGUITUESHT TETUTOTPOBOTHOCTH.

Harpeanue (oxnaxxaeHne) e KOHeYHON (opMBI. MeTO MOTydeHHs! PEIIeHNSI.

TCHHOHPOBO,E[HOCTL MHOTOCIIOMHOH IIJIOCKOM CTEHKH IIpU I'PAHUYHBIX YCJIOBUAX TPETHEI'O poaa.

PeOpo KOHEYHOI JTHHBI IIOCTOSTHHOTO CeYeHUsI. BBIBOJ COOTHOIICHHS /1Tt KO PHUIIEHTA
5. | adbdexruBHOCTH pedpa.

6. TeHJ’IOHpOBO,I[HOCTL B HHHHH,I[pH‘leCKOfI CTCHKC. I/IHTCI’pI/IpOBaHI/Ie I[y TCIUIONPOBOJAHOCTHU.
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MNurerpupoBanue IY TEMIONPOBOIHOCTH U XapaKTEPUCTHUKA YCIOBUI OJHO3HAYHOCTH.

TenaonpoBOAHOCTE MHOTOCIOWHON IIMIMHAPHIESCKOW CTEHKH TIPH MPAHHYHBIX YCIOBUSIX TPETHETO
g, | pona.

Cucrema OnpeeIionuX ypaBHEHUH sl TEIUI000MEHA U3ITyYEeHUEM B 3aMKHYTOM CUCTEME
9. | cepbIX H30TEPMHUUYECKHX TOBEPXHOCTEH.

HecranmonapHas TeIIONPOBOAHOCTb B IIACTUHE. PEerysspHBIN pekUM HarpeBaHHs
10 (oxnaxxnenus). Temn oxyaxacHus.

MatrepuaJbl 1J151 IPOBEPKH OCTATOYHbIX 3HAHUM

1.1. Crioco6bl TemionepeHoca: TEIIoONPOBOHOCTb,

2. CriocoOBbI TerIonepeHoca: KOHBEKIIUS,

3. Croco0sI TeronepeHoca: u3ny4eHue.

4. OnpesieneHre OCHOBHBIX MOHATHI: TEMIIEpaTypHOE 0JIe

5. Onpenenenre OCHOBHBIX MOHSTUIA: TPAUEHT TEMIIEPATYpPhI

6. OnpesiesieHre OCHOBHBIX MOHATHN: TETJIOBOM MOTOK

7. OnpeneneHre OCHOBHBIX MOHSTHIA: MJIOTHOCTh TEIJIOBOTO MOTOKA.

8. BexTop MiI0THOCTH TEIIOBOTO MOTOKA.

9. 3akoH TemonpoBoaHocTH Dyphe.

10. KoadduimeHT TemionpoBoIHOCTH
OTBeTsI:

M3YyYEHHUE JIEKIMOHHOTO MaTepHalia, U3 JINTepaTypHbIX HCTOUHUKOB
BepHblii 0TBET: H3ydeHHE JEKLIMOHHOIO MaTepraia

II. Onucanue wkKanvl ouenueanus

Oyenka: 5
Huoicnuii nopoe evinonnenus sadanus 6 npoyenmax.: 90
Onucanue xapaxmepucmuxu evinoineHus snanus: [IpaBUIIbHO pelieHa 3a/1a4a, JaHbl pa3BEPHYThIC
OTBETHI HA JIBa BOIIpoca OujeTa

Ouyenka: 4
Huoicnuii nopoe evinonnenus 3aoanus 6 npoyenmax. 15
Onucanue xapakmepucmuku 6blnoneHus 3uanus: 1paBuIbHO pelleHa 3a/1aua, 1aH pa3BepHYTHIH
OTBET Ha OJIMH BOMPOC OWIIeTa, MPOJAEMOHCTPUPOBAHO IIOHUMAaHUE CYTH BTOPOTO BOIIpOca

Oyenxka: 3
Huorcnuii nopoe evinonnenus 3adanus 6 npoyenmax. 50
Onucanue xapaxmepucmuxu evinoineHus sHanus: [IpaBUIbHO pelieHa 3aaaya,
MPOJICMOHCTPHPOBAHO MTOHMMAHHE CYTH TIEPBOT'O U BTOPOTO BOIPOCA
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1I1. Ilpasuna évicmaesnenusn umo2o80i OYeHKU no Kypcy

Ox3ameH. O1ieHKa onpeenseTcs B COOTBETCTBHHM ¢ [lostoskeHremM o 0auibHO-pPEHTHHTOBOM CUCTEME
st cryaentoB HUY «MOW» Ha ocHOBaHMHM CEMECTPOBOM U AK3aMEHALIMOHHOW cocTaBistonux B
MIPUIIOKEHUE K TUIIOMY BBIHOCHUTCS OIIEHKA 3a 6 ceMecTp

6 cemecTp
®opMa IPOMEKYTOUYHOM aTTecTalun: JK3aMeH

IIpumep Onnera

TemnoruapaBiuyeckuii pacueT TEMI00OMEHHOTO amnmapara. AJrOpUTM pacdeTa Ha IpUMepe
TEIUI000MEHHHKA THTIA «TPpy0Oa B TpyOe».

Pacuer TemnooTaaun npu mIeHOYHON KOHACHCAMK HAa BEPTHUKAIBHON IIacTuHe (Tpyoe) ¢
MOMOIIBIO 0€3pa3MEPHBIX KPUTEPHUEB.

BorancnnTh TONIMHY MJICHKH KOHAEHCAaTa BOASIHOrO Napa Ha paccTosiHuu h=1 M oT BepxHeil
KPOMKH BEPTHKAITBHOMN CTEHKH, €U IaBJIeHHe HaChIIeHns ps=1 Oap, Temrieparypa cTeHkH tc=90
0C (pexxuM cTekaHus JaMUHAPHBIN)

IIpoueaypa npoBenenust
OuHo 10 OMIIeTaM yCTHO

L. Ilepeuenv Komnemenyuit/uHOUKaAMOpPoO8 u KOHMPOALHBIX 60NPOCOB NPOGEPKU PE3YTbHAN 08
0CGOCHUA OUCUUNIUHDL

1. Komnerenuusi/Mnaukarop: UJ-2nk-2 JleMoHCTpHpyeT NOHUMaHHE OCHOBHBIX 3aKOHOB
TEIIOMAacCOOOMEHa U MIPUMEHSIET UX Ui PaCYETOB IEMEHTOB TEIJIOIHEPreTHYECKUX YCTAHOBOK U
cucTeM

Bomnpocel, 3axanus
1.

Temno000MeH U CONMPOTUBIICHHE NIPY TEYCHUH B TpyOe. DKBUBAJICHTHBIN (THPaBINYCCKHN)
JraMeTp TpyOoIpoBoaa, UMEIOLIETO Pa3IMUHYI0 (OpMY MorepeyHoro ceyenus. uarpamma
Moynu.

Konnentpanmonnas auddysus (Maccer). BekTop mioTHOCTH MOTOKa Macchl. 3akoH Puka.
Koadpduument qudpdysun. Juddepenunanbupie ypaBHEHHS COBMECTHBIX MPOLIECCOB MACCO- U
2. | Tertooomena. JInddy3noHHBIN MOrpaHUYHBIA CIIOH. AJIrOpUTM pacuera kKodddunnenta
MacCOOT/IavH.

3 KoHBeKTHUBHBIH TEMIOOOMEH: OCHOBHBIE MOHATHS, PCIKUMBbI TCUCHH, K03(1)(1)I/IL[I/I€HT TCIIJIOOTHAa4H,
" | moHsITHE IIOrpaHUYHOIO CJI04, FI/IIIpOZII/IHaMI/IT-IeCKI/Iﬁ ¥ TCIUIOBOU IOrpaHUYHbLIC CJIOU.
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ﬂH(l)(bepeH].[I/IaJ'ILHBIC YpaBHCHUA KOHBCKTUBHOT'O TEII000MEHA B HpI/I6J'II/I)K€HI/II/I NOrpaHUvYHOr o
CJ104.

e-NTU mertox pacueTa peKynepaTHBHBIX TEINIOOOMEHHBIX anmnapaTtoB. Pacuer agdexTuBHOCTH (€)
4. | s MpsIMOTOYHOTO TEIUI00OMEHHOTO ammapata (BeiBox). e-NTU muarpamma, mpefenbHbIe CITyqau.

TemmooOMeH 1 COPOTUBIICHNE TIPU TYpOyIIEHTHOM TeUEHUH KUIAKOCTH B KPYTIIOH TpyOe.

CpaBHenue 3 PeKTUBHOCTH NPSIMOTOYHOHN 1 IIPOTHBOTOYHOM CXEM OpPraHU3aIM{ B3aHMHOTO
JBWKEHUSI TETNIOHOCUTENICH B pEKyIepaTHBHOM TEIUIOOOMEHHOM ammapate. PaccMoTpeTs ciydaid
6. | ogHOMAa3HBIX TEMIOHOCUTENEH U ciIydail (a3oBOro mepexo/ia TEIIOHOCUTEINEH.

Konpaencarnus — ycioBre BOSHHKHOBEHUS; BUJIBI KOHIEHCAUU. DopMyIUPOBKA 3a/1auHl IPU
7. | IUICHOYHOM KOHCHCAIIMY Ha BEPTHKAJILHOM CTECHKE (JJAMMHAPHBIN PEXKUM €€ CTCKaHUs).

Mertopa cpeanenorapupMUIECKOro TeMIIEpaTypPHOro Hamopa pacueTa TeII000MEHHOTO anmnapara

TenmooOMeH Mpu monepeyHoM o0Tekannu Tpyobl. OcoOOEHHOCTH Pa3BUTHS THAPOAMHAMUYIECKOTO
Y TETJIOBOTO IMIOTPAaHUYHBIX CJIOEB, HX BIMSHHE HA JIOKAIBHBIN KOI(PQHUIUCHT TEIIO0T/AAYH.
9. | Pacuer cpennero ko3 puIMEeHTa TEIIIOOTIAYH.

OCHOBHBIE YpaBHEHHSI, HCIIOIb3yEMbIE TIPH pacyeTe TEIIO0OMEHHBIX allapaToB: ypaBHEHUE
10 | TEIVIONEPEAUHN U YPABHEHUE TEILIOBOIO Oananca. Buasl pacueTos.

Matepuaibl 1/151 IPOBEPKH 0CTATOYHBIX 3HAHUM
1.1. MaremaTHueckoe onucaHue nporecca KOHBEKTHBHOTO TeIIooOMeHa: tuddepeHuanbHble
YpaBHEHHUS SHEPTUH, IBUKEHUS, HEPA3PBIBHOCTH.
2. YcnoBus 0HO3HaYHOCTH
3. YpaBHEHUE TEIIOOTIa4H.
4. uyucno Hyccenpra.
5. IlonsiTHe MOrpaHUyHOrO CiIos. [ MApOAMHAMUYECKUI U TEIUIOBOW ITOIPaHUYHBIN CIIOM.
6. luddepenmanpHbie ypaBHEHUsI KOHBEKTUBHOT'O TEINIOMACCOOOMEHa B MPUOIIMKEHUH
MOTPAHUYHOTO CJIOSL.
7. KauecTBEeHHBIN aHAIN3 XapaKTEPUCTUK THIPOJUHAMUUYECKOTO IIONPaHUYHOIO CIIOS.
8. uncno Peltnonbaca
9. KauecTBeHHBIN aHAIN3 XapaKTEPUCTHUK TEINIOBOTO TOTPAaHUYHOTO CJIOS.
10. Knaccuduxarus rermonocureneit no uucny [panaris
OtBeThI:
U3 JIEKIIMOHHBIX MAaTEPUAJIOB U U3 JTUTEPATYPHBIX UCTOUYHUKOB
BepHblii OTBET: U3 IEKIIMOHHBIX MATEPHATIOB
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II. Onucanue wKanvl oueHUBAHUA

Ouenxa: 5
Huoicnuii nopoe evinonnenus sadanus 6 npoyenmax.: 90
Onucanue xapakmepucmuxu eblnoHeHus: 3uanus: IIpaBUIbHO pellieHa 3a/1a4a, 1aHbl Pa3BepHYTHIC
OTBETHI HA JIBa BOIIpoca Ouiera

Ouenka: 4
Huoicnuii nopoe evinonnenus 3aoanus 6 npoyenmax. (5
Onucanue xapakmepucmuku 6blnoHeHus 3Hanus: 1IpaBUIIbHO pellieHa 3a/1a4a, 1aH pa3BepHYThIN
OTBET Ha OJIMH BOMPOC OWIeTa, MPOJAEMOHCTPUPOBAHO IIOHUMAHUE CYTH BTOPOTO BOIIPOCa

Ouenxa: 3
Huoicnuii nopoe svinonnenus 3aoanus 6 npoyermax: 50
Onucanue xapakmepucmuku ebinoneHuss 3Hanus: TIpaBUIIbHO peleHa 3aava,
MPOJIEMOHCTPHPOBAHO MMOHMMAHKE CYTH TIEPBOTO U BTOPOTO BOIIPOCA

1I1. IIpasuna évicmasnenusn umo2o60i OUeHKU no Kypcy

Ox3amed. O1ieHKa onpeaensercs B cOOTBeTCTBHH ¢ [lonoxkenrem o 0amibHO-pPEHTUHTOBOM CUCTEME
s cryneatoB HUY «MOW» Ha 0CHOBaHMU CEMECTPOBOM U 3K3aMEHAIMOHHOW COCTaBisomux B
MPUIOKEHUE K JUIJIOMY BBIHOCHUTCS OlLlEHKa 3a 6 cemectp. [Ipumeuanue: O1ieHOUHBIE MaTEpUATIbI
10 TUCIMIUIMHE MPUBEICHBI B (oHAC olleHOYHbIX MaTepuaioB OITOII.
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JL1s1 KypcoBOro nNpoeKkTa/padoTsl:

6 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 xapakxmepucmuxu 8vlnoHeHus 3Hanus: PaboTta BeIMOJIHEHA B paMKaX "TIPOJIBHHYTOrO"
ypoBHs. OTBETHI JaHBI BEPHO, YETKO CPOPMYITUPOBAHHBIE OCOOCHHOCTH MPAKTUYECKUX PEIICHUN

Ouyenka: 4
Huoicnuii nopoe evinonnenus 3aoanus 6 npoyenmax. 60
Onucanue xapaxmepucmuxu 8blnoineHus 3nanus: PadboTa BelmogHeHa B paMkax ""0a3oBoro"
YPOBHS. BOJIBIIMHCTBO OTBETOB JJaHbI BEPHO. B yacTh MaTepuaa ecTb HE3HAUYUTEIILHBIC
HEJOCTaTK!

Oyenka: 3
Huoicnuii nopoe evinonnenus sadanus 6 npoyenmax.: 50
Onucanue xapaxmepucmuxu vinoineHus sHanus: Pabora BIONIHEHA B paMKax "moporoBoro"”
ypoBHsi. OCHOBHAs 4acTh 3aJ]aHUs BBITIOJIHEHA BEPHO. Ha BOTIPOCHI YTIIIYOJIEHHOTO YPOBHS

1I1. IIpasuna évicmaenenusn umo2o60i OUeHKU no Kypcy

OueHka 3a KypcoBOW paboTy ompexaensercss B cooTBerctBuu ¢ IlonmokeHuem o OamibHO-
peiituHroBoi cucreme ans cryneHroB HUY «MOW». B npunoxeHue K IUIIOMY BBIHOCHUTCS
oleHKa 3a 6 cemecTp M 3a KypcoBylo pabory. I[lpumeuanue: OrieHOUHBIE MaTepuabl IO
JTUCLUIUIMHE TpUBEIeHB! B (oHE o1leHOuHbIX MaTtepuaioB OITOIL.
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