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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[TIK-1 JlemoHCTpHpyeT MOHUMAHHE OCHOBHBIX CIIOCOOOB MOIY4YEeHHUS, TPEOOpa3OBaHuUs,
TPAHCIOPTA U UCIIOJIB30BAHUS TEIUIOTHI B TEINIOTEXHUYECKUX YCTAHOBKAX M CUCTEMax
NJI-2 JleMoHCTpUpPYET MOHUMAHUE OCHOBHBIX 3aKOHOB TEIIOMAacCOOOMEHA U MPUMEHSET UX
JUISL paCYETOB 3JIEMEHTOB TEINIOPHEPTETUUECKUX YCTAHOBOK M CUCTEM

N BKJIFOYACT:
AJIS TEKYIEro KOHTPOJIA YCIIEBAEMOCTH

Dopma peanuszanuu: KomnboTepHoe 3a/1aHue
1. Pacuetnoe 3ananme «/HXeHepHBIE METOIBI pacyeTa TerioMaccooomenay (TBopueckas
3a/1a4a)
2. PacuetHoe 3aganue «HecrannonapHas TEIIONPOBOAHOCTD U U3itydyeHue» (TBopueckas
3a/1a4a)

Dopma peanmzanuu: ITncemenHas pabora
1. KonTponbhas pabota «BHyTpenHnue uctounuku. Marencudukanms rerioooMena
(opebpenmne)» (KonTponpHas padbora)
2. KonTponbHas pabota «CrannoHapHas TEIUIONPOBOAHOCTh MIIOCKOW U IMIIMHIPUYECKOM
cteHkn» (KonTposbHas padoTta)
3. Kontponbnas pabota «Temnooraaua u CONpOTUBIEHUE NMPU 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. Tepmunonornueckuii Tect «Cucrema quddepeHalIbHbIX YpaBHEHUN COXpaHEeHUs
KOHBEKTHBHOTO TeriomaccooOMenay (TectupoBanue)

®dopwma peanusaiuu: Y cTHas popma
1. 3ammra nukIIa 1abopaTopHbIX paboT «BeIHYKAEHHAs 1 cBOOOAHAs KOHBEKIMD» (OTUeT)
2. 3ammTa ukia JadbopatopHeix padbot «TemnoBoe uznyuenue» (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




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-1 N-2nk1  JdemoncTpupyer | 3HATh: Tepmunonornueckuit Tect «Beenenue B teroooMen» (TectupoBaHue)
MIOHUMaHUe OCHOBHBIX | METOAUKHU pacyera KonTponbHas pabora «CranroHapHas TEIUIONPOBOIHOCTD IIOCKON U

3aKOHOB TEIIOMAaccoOOMeHa

u IMPUMCHACT ux JUIA
PacucToB 9JICMCHTOB
TCIIOOHCPIrCTUICCKUX

YCTAaHOBOK U CUCTCEM

TETIOOOMEHHBIX aIapaToB
JHEPreTUYECKUX YCTaHOBOK
Y IPUHIIUTIBI 1 METOTBI
WHTCHCU(UKAITUH
terionepenadu (6)
OCHOBHBIC ITPHHIIUTIBI
TEIIOMaccoOOMeHa U
METO/IbI MATEMaTHYECKOTO
MO/JICITUPOBAHUS
TETIOMAaCCOOOMEHHBIX
MIPOIIECCOB M YCTAHOBOK (6)
METOJIMKH pacuera
MIPOIECCOB
TEeMI0MaccooOMeHa MpH
CBOOOHOM M BBIHYKJIECHHOU
KOHBEKIUH, IBYX(Pa3HOro
Teromaccooomena (6)
METOJIMKH pacueTa u
TIPUHIIAITE ¥ METOJTBI
WHTEHCU(PUKAITUU
Teronepenaqu (5)
METOJIMKH pacuera
MTPOIECCOB

uunuHapudeckoi crenkny (Kontponbhas padota)

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

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

3amura uKiIa 1adopatopHeix padboT «TernoBoe nznydenue» (Otyer)
Tepmunonornyeckuii Tect «Crucrema qudQepeHraIbHbIX ypaBHEHUN
COXpaHEHHUs KOHBEKTUBHOTO Tertomaccooomenay (TectupoBanue)
KonTtponbHas padora «TemnooTaada u CONpOTUBICHUE IPU BBIHYKICHHOM
00TeKaHUU IUIaCTUHBI, TPYObI, myuka Tpyo» (KonTpoasHas pabora)
3amura 1HUKIIa J1abopaTopHbIX paboT «BeIHyXkAeHHAs U cBOOOIHAS
KoHBekIMs» (OTuer)

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

PacuetHoe 3ananue «H)xeHEepHBIE METO/ABI pacueTa TeIIoMaccoOOMeHa
(TBopueckast 3a1a4a)

3amura 1HKIIa J1abopatopHbIX padoT «TemoooMeH npu
KUTIEHUU/KOHIeHcanuu. TermoooMenHbIe ammapathb (OT4eT)




TETUIONPOBOAHOCTH B
AJIEMEHTaX KOHCTPYKITHH,
TETI000MEHa U3JIy4YeHHEM
()

OCHOBHBIC ITPUHIIUTIBI
TETIOMaccooOMeHa U
METO]IbI MATEMATHIECKOTO
MO/JICIIUPOBAHUS
TEIJIOMacCOOOMEHHBIX
MIPOLIECCOB M YCTAaHOBOK (5)
YMmeTs:

pa3pabarbIBaTh
KOMITBIOTEPHBIC MO/IEITH
TETUIOTUIPABINICCKUX
MIPOLIECCOB H BBITIOJHSATH
YHCJICHHBIC SKCIIEPUMEHTHI
()

CaMOCTOSITENTEHO
aQHATM3UPOBATH IPOIIECCHI
TEIIOMaccooOOMeHa 1
MPUHUMATh ONITUMAJIbHBIC
peIeHHS TPH
KOHCTPYHPOBAHUH U
IKCILTyaTaIuK
TETJIOMacCOOOMEHHOTO
o0opynoBaHus
JHEPTEeTHYCCKUX YCTAaHOBOK
(6)

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

(5)




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

KpaTK()e coaepsrkaHMe 3aJaHUs:

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: OneHka "XopoIio" BEICTaBISIETCS €CIH
OOJIBIIIMHCTBO BOIPOCOB PACKPHITO. BEIOPAHO BEPHOE HAMPABIICHUE JUTSI PEIICHUS 33,129

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

Oyenka: 2




Onucanue XapakmepucmuKu 6blNOJIHEHUSl 3HARUA.! OI_IeHKa "HCYI[OB.HCTBOpI/ITCJIBHOH BBICTABJIACTCSA
€CJIK 3aaHNEC BBIITOJIHEHO HCBCPHO HUJIN IMTPEUMYIICCTBEHHO HE BBIITIOJITHEHO

KM-2. KoutpoJsbHas padora «CTanMoOHAPHAA TENJIONPOBOAHOCTD MJIOCKOH U
HUJIHHIPUYECKOH CTEHKN

®opmbl peasuzanun: [TuceMennas padora

Tun KoHTpPOoIBHOr0 MeponpusaTus: KontponsHas padora

Bec konTpoabHoro meponpusitusi B bPC: 15

IIpouenypa mpoBeleHHsI KOHTPOJbHOrO Meponpusitusa: [lucbMeHHOE pelIeHHe BapUAHTOB
3aJaHus U3 ABYX (Tpex) 3a7ad Mo U3y4aeMou Teme

KpaTlcoe Cod€cpiKaHUuE 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 n3menutcs pezynbrat B 1.25, eciau 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
OOJIBIIMHCTBO BOIIPOCOB PACKPHITO. BRIOPAHO BEPHOE HAMPABJICHHE [Tl PEIICHUS 3a/1a4

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

Oyenka: 2
Onucanue xapaxmepucmuxu evinoineHus sHanus: OTNeHKa "HeyI0BISTBOPUTENLHO" BEICTABIISCTCS
€CJIM 33JIaHUE BBITOJIHEHO HEBEPHO HJIU MPEUMYIIECTBEHHO HE BBITOJTHECHO

KM-3. 3ammra nukia jgadéoparopubix pador «TenjionpoBogHOCTb)

®opmbl peanuzanmuu: YcrHas Gpopma
Tun KoHTpPOILHOr0 MeponpusaTus: OTyer

11



Bec xonTposabHoro meponpusitust B bPC: 15
IIpouenypa mpoBeneHHsi KOHTPOJbHOro mMepomnpusitusi: [IpoBepka ordera mo J1abopaTopHOM
pabote, yCTHBINA OIIPOC

KpaTkoe conep:kanue 3a1aHusi:
HccnenoBaTh TEIUIOMPOBOAHOCTD TEIUIOM30JISIIIMOHHOTO MaTepraia METOI0M IJIOCKOTO CJI0s

KoHTposibHbIe BONPOCHI/3a1aHUA:

3HaTh: OCHOBHBIE MIPUHIIUIIBI 1.1 IuddepennnansHoe ypaBHEHHE TEILIONPOBOTHOCTH
TEIIOMaccooOMeHa W METOAbI 2 PewieHue 18l TNIOCKOU CTEHKU
MaTeMaTUYECKOTr0 MOJICIUPOBAHUS 3 CranmoHapHbIi peKUM

TETIOMAacCOOOMEHHBIX TPOIIECCOB
1 YCTaHOBOK (5)

Onucanue MKAJbI OICHUBAHUSA

Oyenka: 5
Huoicnuii nopoe sevinonnenus 3adanus 6 npoyenmax: 10
Onucanue xapakmepucmuku binonenus 3nanus.; OueHka "oTIMYHO" BBICTABIISIETCS €CJIU 3aJ]aHue
BBITIOJIHEHO B MOJIHOM 00BEME HJIM BBITTOTHEHO MPEUMYIIIECTBEHHO BEPHO

Oyenka: 4
Huoicnuii nopoe evinonnenus 3adanus 6 npoyenmax.: 60
Onucanue xapakmepucmuxu evinonenus 3Hanus: OueHKa "Xopouo" BEICTABISAETCS €CIU
OOJIBIIMHCTBO BOIPOCOB PACKPHITO. BEIOPAHO BEPHOE HAMPABICHHUE JUISI PEIICHUS 3a/1a4

Oyenka: 3
Huoicnuti nopoe evinonnenus sadanus 6 npoyenmax.: 50
Onucanue xapaxmepucmuxu evlnonenus 3Hanus: OueHKa "yJoBIeTBOPUTEIBHO" BBICTABIISAETCS
€CJIM 3aJ]aHUE TIPEUMYIIIECTBEHHO BHITIOJIHEHO

Oyenka: 2
Onucanue xapaxmepucmuxu evinoanenus snanus: OTNeHKa "HeyIOBICTBOPUTEIILHO" BEICTABIISICTCS
€CJIM 3aJJaHUE BBIITOJIHEHO HEBEPHO WUJIU MPEUMYIIECTBEHHO HE BBIMOJIHEHO

KM-4. Kourpoabnas padora «Buyrpennne ncrounnku. Marencudukanus
Tenjioo0MeHa (opedpeHue)»

®opmbl peanusanum: [lucemennas padbora

Tun kouTpoabHoro Meponpusitusi: KontponsHas padora

Bec konTposbHoro meponpusitusi B BPC: 20

IIpoueaypa mnpoBeaeHHsi KOHTPOJIBLHOrO MeponpusatHsa: [IMcbMeHHOE pelleHrue BapUaHTOB
3a/aHus U3 ABYyX (Tpex) 3ajad Mo u3yyaeMon Teme

KpaTkoe cogep:kanune 3a1aHus:
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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/3aJaHUA:

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 evinonnenus 3aoanus 6 npoyenmax. 710
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 evinonerus 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: O1neHKa "yI0BIeTBOPUTEIHLHO" BHICTABIISCTCS
€CIIM 3aJIaHUE MPEUMYIIIECTBEHHO BBITIOJHEHO

Oyenka: 2
Onucanue xapaxmepucmuxu gblnoanenus 3Hanus: OLeHKa "HeyJ0BIETBOPUTEIBHO" BHICTABIISACTCA
€CJIM 3aJ]JaHue BBITIOJHEHO HEBEPHO WJIM MTPEUMYIIIECTBEHHO HE BHITIOJIHEHO

KM-5. PacuerHoe 3ananue «HectaumoHapHasi TeIJionpoBOAHOCTb U M3JIy4YeHHE)

®opmbl peasusanun: KomnsroTepHoe 3a1anue

Tun KoHTPOILHOrO MeponpusaTHA: TBOpUecKas 3aga4a

Bec konTpoabHoro meponpusitusi B BPC: 20

IIpounenypa nmpoBeneHusi KOHTPOJIbHOr0 mMeponpusaTHsa: Pemenne 3-x 3amay TP ¢ momomisro
KOMITBIOTEPHBIX IIPOrPAMM IO BApUAHTaM, ITPOBEPKA IIPABUIBHOCTH, OIIPOC

Kparkoe conepxxanue 3agaHus:
HaumnonanbHblii HccienoBaTeabckuil yausepeurter ""MIN"
Kagenpa reopernueckux ocHOB TeruioTexHUkH uM. M.I1. Bykanosuua
Pacuérnoe 3amanue Ne 1 o kypcy «Temiomaccooomen»
I'pynna Td- -2 Crynent
Bapuanr 14
3anayga 1.
3amava 1.27 u3 3agaunuka mo TMO [2] nipu L = 400%(Hom. I'p.+ Bapuanr)/2, Mm; w =
0.1+(Hom. I'p.+ BapuanT)/10, Mm/c; al = 3000*Vw. [l y4eTa TeIJIOBBIX MOTEPDH 3a CUET
U3ITy4eHUS MPUHATH CTENEHb YePHOTHI TOBEPXHOCTH TpyOOomnpoBoaa (TerioBoi n3omsmuu) 1 -
(Hom. I'p.+ BapuanTt no :xxypnauy)*0.01, npu reMneparype OTHECEHHS paBHOU TeMIIEpaType
atMocepHoro Boznyxa. [loctpouts rpaduku tk(x), qL(x). Paccuntars TemninoBoi moTok
norepb TpyoonpoBooB Q.
Ykazanus: 1. CpaBHuth pemenue 3agaum no ¢popmye llyxosa u mo aaropurmy
peleHust 3a1a4u 5 1. 2 yueoHuka [1].
2. [Ipoanaau3upoBaTh pe3y/bTaThbl ¢ TOUKH 3peHus 3P PeKTUBHOCTH PadOThI H30/ISILMHU

TpYO.
Jluteparypa k 3agaue 1
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1. LBetkoB @.D., I'puropseB b.A. Termiomaccoodmen: YuebHoe nocodue ais By30B. — M.:
N3n-8o MOU, 2008.

2. [IBetkoB @.D., Kepumos P.B., Bennuko B.U. 3agaunuk no TeruiomaccoooMeny. — M.:
MDBUH, 2009.

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'peroium TEI0HOCUTEIEM
ABJISIETCS] CYXOM HACBILIEHHBIN BOJSHON I1ap, KOHACHCUPYIOLIUICA B TOPU30OHTAIBHBIX
3MeeBuKax npu aasierun P = 2,7000000000000002 6ap, CMOHTHPOBaHHBIX BHYTpH Oaka. J1jis
CHIDKEHHSI TEIUIOBBIX MOTEPh 0aK MOKPBIT CIIOEM TETJIOBOH n3omsauuu. Tpedyercst onpeaenuTh
BEJIMUMHY IMOBEPXHOCTH 3MeeBUKOB F1, M2, 1 pacxop rpetomiero napa G1, kr/c.
Jns pacuéra 3a1aHbl CIEAYIOIIUE BEIUYNHBL:

1. KoadOMUMEHT TENNOOTAAYM OT Napa K BHYTPEHHEN CTEHKe

NOBEPXHOCTU 3MEEBUKOB al - 5100 Bt/(m2 K);
2. K03OPULMEHT TENIOOTAAUMN OT HAPYKHOM CTEHKM
NOBEPXHOCTU 3MEEBUKOB K Macy 02 - 118 Bt/(m2 K);
3. Ko3dPUUMEHT TEMIOOTAAYMN OT MaAC/a K CTEHKam baKa a3 - 55 Bt/(m2 K);
4. KoappuUMEHT TeNN0O0TAAUM OT U3onsaumMmn 6aKa K Bo3gyxy o4 -9 BT/(m2 K);
5. TemnepaTtypa OKpyrKaloLLero Bo3gyxa K3 - 28 oC;
6. TOAWMHA CTeHKn B6aka 61-5mm;
7. ToAWMHa nsonauum baka 62 - 20 mm;
8. noBepxHOCTb 6aka F2 -5 m2.

bak U3roToBiieH U3 HU3KOYTJIEPOAUCTON CTaNH, U1 TEIUIOBOIM M30JISLIMU UCIIONIb30BaH (a)
crexsioBara. TenJioBble NOTepH onpeeTuTh KaK NPU NOCTOSTHHOM TeNJ10NPOBOIHOCTH
H30JIIIIUM, TAK M C YYeTOM e€ 3aBUCMMOCTH OT TeMnepatypbl. CpaBHUTH pe3y/bTaThl.
VYkazanue: TepMUUeCKHM CONTPOTUBIEHUEM CTEHKH 3MEEBUKOB IIPeHEOpeyub, U3MEHEHUEM
BHEIIHEN MOBEPXHOCTU 0aKa M3-3a €ro U30JIS1UY IPeHeOpeyb, MPUMEHUTh (POPMYJIbI IS
TEIUIONEPEIaut YEPE3 IIIOCKYIO CTEHKY.

3amaua 3.

Hunusapudeckyro 3arotoBky auamerpom d = 330 mum u amuaOoM L = 350 MM, ¢ HaYanbHOR
temriepatypoit t0 = 700 oC momecTuiiv B OXJIaAUTEIBHBIN 0acCelH ¢ TeMIIepaTypoil >KHUIKOCTH
tx = 20 oC, B KOTOPOM OHa Hayajia OXJaXJaTbCs IPU MOCTOSHHOM K03 duumenrte
termootaaun o = 80 B1/(M2 K). CpoiicTBa Mmatepuana 3arotoBku: Mmapka - Ctaib 40Nil15Cr,
wioTHOCTE - 9073 kr/M3, yaenbHas TeruioéMkocTs - 460 Jx/(kr K), TermonpoBoaHocTs - 11,6
Bt1/(m K)

Paccunrars TemneparypHoe 1noje B IMINHAPE Kak QYHKIUIO paanyca I' i TUHEHHON
KOOPJIMHATHI X B MOMEHT BpeMeHHU T1 = 6 MUH OT HayaJla OXJIQXXJICHHs, Pe3yIbTaThl
BBIYHCIICHUI CBECTH B TaONIHMITy, MOCTPOUTh Tpaduku t(x, 0, t1), t(x, r0, t1), t (O, r, t1), t(L/2, r,
tl).

Paccunrtarhs TemMnepaTypy B LIEHTpE LHMUIMHAPA KaK GYHKIUIO BPEMEHHU, Ui CTaJAUN
PETYJISIPHOTO PEeKUMa OXJIAKICHUS BEIYUCIUTD, UMUTHPYS SKCIIEPUMEHT, TEMI OXJIAKICHHS
HWIMH]IpA U TEMIEPaTypONpOBOIHOCTh MaTepHalia 3arOTOBKH.

BbIuncnuTh KOTUYECTBO TEIIIOTHI, OTJAHHOM LIMJIMHAPOM 32 BPEMs OXJIaXIEHHUS OT €ro
Hadaya, 10 MOMeHTa Tl.

KoHTpoJibHbIC BONIPOCHI/3aJaHUA:

3HaTh:  OCHOBHBIE  TMPUHITUIIBI 1.Kputnyeckuit nuaMeTp TEIIOBON H30ISALIUN
TEIIOMAacCOOOMeHa W METOMbI
MaTeMaTHUYECKOTO MOJICTUPOBAHUS
TEMIOMAaCCOOOMEHHBIX TPOIECCOB
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1 YCTaHOBOK (5)

YMers: CaMOCTOSTEIIEHO 1.PaccuuTath TermioBbIe MOTEPU TPYOOIIPOBOIA B 3a/1a4e
aHAJTM3UPOBATh TIPOIIECCHI 1 B OKpY’KaloOMIyIO Cpeay C Y4ETOM TEIJIOBOTO
TEIIOMAaccoOOMeHa M MPUHUMATh U3J1y4YEHHUS

ONTUMAIILHBIC  pEIICHUS  TpH

KOHCTPYUPOBAHUU U

AKCIUTyaTaIuu

TEMIOMaCcCOOOMEHHOTO

00OpyIOBaHUSI ~ JHEPreTHYECKUX

YCTaHOBOK (5)

Onucanne MKAJbI OIleHUBaAHUS:

Ouyenxa: 5
Huoicnuii nopoe evinonenus 3aoanus 6 npoyenmax. 10
Onucanue xapakmepucmuxu evlnoinerus 3Hanus: O1eHKa "0TINYHO" BBICTABIISETCS €CIIM 3aJaHue
BBIIOJIHEHO B TIOJTHOM 00'bEME MJTH BBITIOJHEHO NMPEUMYIIECTBEHHO BEPHO

Ouyenka: 4
Huoicnuii nopoe evinonnenus 3aoanus 6 npoyenmax. 60
Onucanue xapakmepucmuxu evlnoinerus 3Hanus: O1eHKa "Xopoio" BEICTABISAETCS €CIU
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" BHICTABIISETCS
€CITM 3aJIaHUE MPEUMYIIECTBECHHO BBITIOJHEHO

Oyenka: 2
Onucanue xapaxmepucmuxu 8blnoanenus 3nanus: OLeHKa "HeyJ0BIETBOPUTEIBHO" BHICTABIISAETCA
€CJIM 3aJ]JaHue BHITIOJIHEHO HEBEPHO WJIM MPEUMYIIIECTBEHHO HE BBHITTOJIHEHO

KM-6. 3amuTa unkia jjadboparopHubix padort «TemioBoe usjiyuyeHue

®opmbl peaausanum: YcrHas popma

Tun koHTpOBHOTrO MeponpusaTHs: OTueT

Bec konTpoabHoro meponpusitusi B BPC: 20

IIpoueaypa npoBeleHHsi KOHTPOJIbHOro MeponpusaTusi: IIpoBepka oTuera mo J1abopaTtopHOH
paboTe, YCTHBIH OTpoc

Kpartkoe cogep:xkanue 3a1aHuA:
HccnenoBaTh 3aBHCUMOCTD CTETIEHH YEPHOTHI MaTepHalia OT TeMIepaTyphl

KoHTpoJibHbIE BOIPOCHI/3a/1aHUA:

YMers: CaMOCTOSITEIIBHO 1.1 PaccuutaTh Ecob ceporo Tena npu 3agaHHOMI
AHAIN3UPOBATH IIPOLIECCHI TEMIIEPATypE TeJla U CTENIEHN YEPHOTHI €T0 MIOBEPXHOCTH
TEIIOMaccooOMeHa W MPUHHUMATh 2 TlocTpouTh rpaduK U3MEHEHUS CTENEHH YEPHOTHI OT
ONTUMAJIBHBIE  pPELIEHUS  INpHU TeMIIepaTyphl

KOHCTPYHUPOBAaHUH u 3 OueHHUTH IOTHOCTh MOTOKA PE3YIBTUPYIOLIETO
AKCIUTyaTalluu U3ITYYEHHUs Ha CTEHKaX CTEKJITHHON KOJIObI YCTaHOBKHU
TEIMI0MacCOOOMEHHOTO

000pyIOBaHUSI ~ DHEPreTHUECKUX

YCTaHOBOK (5)

Onucanune MKAJbI OIICHUBAHUA:
16




Oyenxa: 5
Huoicnuii nopoe evinoanenus 3aoanus 6 npoyenmax. 710
Onucanue xapakmepucmuxu evlnoinerus 3Hanus: O1eHKa "0TINYHO" BBICTABIISIETCS €CIIM 3aJaHue
BBITIOJTHEHO B MTOJIHOM 00bEME WJIH BBITIOJHEHO MPEUMYIIIECTBEHHO BEPHO

Ouyenka: 4
Huoicnuii nopoe evinonnenus 3aoanus 6 npoyenmax. 60
OnucaHnue xapaxmepucmuxu evlnoineHus 3Hanus: OLeHKa "X0opouio" BEICTaBISETCs €CIu
OOJIBITMHCTBO BOIPOCOB PACKPHITO. BBIOPAHO BEPHOE HAINIPABIICHUE JIJISl PEIICHUS 3a/1a4

Oyenka: 3
Huoicnuii nopoe evinonenus 3aoanus 6 npoyenmax. 50
Onucanue xapakmepucmuxu evinonneHus 3uanus: O1neHka "yI0BIeTBOPUTEIHLHO" BHICTABISACTCS
€CITH 3aJIaHUE MPEUMYIIECTBEHHO BHITIOJHEHO

Oyenka: 2
Onucanue xapaxmepucmuxu gblnoanenus 3Hanus: OLeHKa "HeyJ0BIETBOPUTEIBHO" BHICTABIISACTCA
€CJIM 3aJ]JaHue BBHITIOJHEHO HEBEPHO WJIM MIPEUMYIIIECTBEHHO HE BBITIOJIHEHO

6 cemecTp

KM-1. Tepmunosornuecknii Tect «Cucrema nup¢epeHuaIbLHbIX YPABHEHU I
COXpPaHEHHS KOHBEKTHBHOIO TEIJIOMAacCO00MEHa»

®opmbl peasuzanun: [TuceMennas padora

Tun KOHTPOJIBLHOT0 MeponpusaTHs: TecTupoBaHue

Bec koutposabHoro meponpusitusi B BPC: 10

IIpouenypa npoBeaeHnsi KOHTPOJbLHOT0 MeponpusATHA: OTBETHI MMCHbMEHHO HA BOIPOCHI TECTA

Kpartkoe cogep:xxanue 3aganus:

1. Maremarnueckoe OIMHCaHHWE Tiporiecca KOHBEKTHBHOT O TEm1000MeHa
aupepeHIHaTEHbE YPABHCHHA SHEPIHH, IBHAKCHHA, HEPA3PEIBHOCTH.

2. Veaous 0IHOIHATHOCTH

3. YpaBHEHHE TEILIOOT 1AL

4. uncno Hyccensra.

5. llonsatie norpaHMYHOTO 104, | MIpOAMHAMHYCCKHI W TENUIOBOI MOTPaHHYHBINH

CIIoit.

6. JludpepeHunanbaele  YPABHCHMA — KOHBCKTMBHOTO  Tellomaccoo0MeHa B
NpUOIHAEHHH NOTPAHHUHOTO CII0S.

7. KauectenHblit aHaIns XapakTepUCTHE IHAPOMHAMHYECKOTO ITOIPAHHYHOIO CII08.

8. wumemno Pefinonsaca

9. KauecTBeHHBI aHATH3 XapaKTePHCTHK TETIOBOTO MOTPAHITHOTO CI05.

10. Kracendukaims TennosocHTeneit mo @ety Hpanama

11. TermooGMeH NPH JTaMHHAPHOM H TYPOYICHTHOM HOTPAHHYHOM ¢/10€ Ha IUIACTHHE

12. Pacuer Nu npu o0TeKaHNH [LTACTHHBI

13. ConporupieHse 1pH JIAMHHAPDHOM M TYPOYJISHTHOM IIOTDAHHYHOM €lI0€  Ha
IacTHHE

14. Pacuer Cynpu 00TeKaHNN MITACTHHEL

15. Ananorus Peiinoanaca. Yneno Crantona

16. TloraTie mudhY3INOHHOTO TOTPAHIMHOTO ¢TI0

17. KauecTBeHHRII aHATH3 XapaKTepHCTHK IN(QYINOHHOTO TOTPAHHTHOTO CII0S.

18, Vpaprenue Maccoorgaun. [Liotsoers mudysumorHoro noroxa. Koaduiuent

MaccoOTIauH.
. Jludpysnonnnie ananorn yncen Pr, Pe u Nu

=)

KoHTpoJibHbIE BONIPOCHI/3aJaHUA:

. I. Maremarnueckoe OIHCaHHEe nponecca KOHBEKTHBHOTI'O TerioodMeHa:
3HaTh: MCTOOAUKH pacucTta ¢ poece c 0 0

JHIIHIIL‘[)CHU“EI.'II:HI:IL‘ YPABHCHHA YHCPIHH, JIBHKCHHA, HCPA3PRIBHOCTH.

HpOHeCCOB TCHJ‘IOMaCCOO6MeHa 2. VeIoBHA OTHO3HAUYHOCTH
3. YpamHeHHE TEITOOTIAYN.
npu CBOOOAHOW M BBIHYXICHHON 4. muexo Hyceesra. ) ) )
5. Tlonsrue norpanmunoro ¢ios. DHIpojHHaMHUCCKHH M TEIVIOBOH  NOrpaHHdHLIi
KOHBEKIINH, IByX(}a3HOoro c10it
6. JlupepennmanbHplc  ypaBHEHHWA — KOHBCKTHBHOTO  TemjoMaccooOMeHa B
TCHJ‘IOMaCCOO6MCHa (6) NpUGIHAEHHH HOIPAHUUHOIO CI0S

Kauectpennsrii anamms XapakTepHCTHR THAPOIHHAMHAYECKOTO MOTPaHHYHOI O CIIOA.
8. umeno Peiinombaca
9. KauecTBeHHsnii anaamns XAPaKTCPHCTHR TCIIIOBOT'O MOTPAHHTHOTO CIIOA.

1_ 10. Knacendmgamms Tentorocntenedi no auety Ipanars

Onucanue MWKaAbl OCHUBAHUSA:
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Oyenxa: 5
Huoicnuii nopoe evinoanenus 3aoanus 6 npoyenmax. 710
Onucanue xapakmepucmuxu evlnoinerus 3Hanus: O1eHKa "0TINYHO" BBICTABIISIETCS €CIIM 3aJaHue
BBITIOJTHEHO B MTOJIHOM 00bEME WJIH BBITIOJHEHO MPEUMYIIIECTBEHHO BEPHO

Ouyenka: 4
Huoicnuii nopoe evinonenus 3aoanus 6 npoyenmax: 60
OnucaHnue xapaxmepucmuxu evlnoneHus 3Hanus: OLeHKa "X0opouio" BEICTaBISETCS €CIU
OOJIBITMHCTBO BOIPOCOB PACKPHITO. BBIOPAHO BEPHOE HAINIPABIICHUE JIJISl PEIICHUS 3a/1a4

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

Oyenka: 2
Onucanue xapaxmepucmuxu gblnoanenus 3Hanus: OLeHKa "HeyJ0BIETBOPUTEIBHO" BHICTABIISACTCA
€CJIM 3aJ]JaHue BBHITIOJHEHO HEBEPHO WJIM MIPEUMYIIIECTBEHHO HE BBITIOJIHEHO

KM-2. Kontpoabnas padora «Temnooraadya u conpoTuBjieHHe IIPU BbIHYKICHHOM
00TeKaHUM IJIACTHHBI, TPYOBI, NyYKa TPYO»

®opmbl peaausanun: [lucemennas padbora

Tun kouTposabHOro Meponpusitusi: KonrpossHas padora

Bec konTposbHoro meponpustusi B BPC: 20

IIpouenypa mnpoBeaeHHsi KOHTPOJIBHOIO MeponpusaTHsa: IluceMeHHOe pelleHMEe BapUaHTOB
3a1aHus U3 ABYX (TpeX) 3a/1ay 1o u3ydyaeMon Teme

KpaTkoe conep:kanue 3a1aHusi:
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4.4. Tnockas creHka anuHoi / = 3 M W wWHpHHo# b = 1,8 M ombIBa-
€TCs NPOAOJLHBIM MOTOKOM BO3/lyXa, CKOPOCTE KOTOPOIO We, = 5 M/C H
TEMNEpPaTypa 1o, = 30 °C. Temnepartypa NoBepXHOCTH CTeHKH !, = 250 °C
(g, = const). OnpenennTsb cpeanHit Mo ANMHE CTEHKH KO3(dULMEHT Ten-
JIOOTAaYH M KOJHMYECTBO TEMNA, OTIABAEMOE BO3AYXY.

4.17. DnexTpo
InuHON [ =1 M «
Typa KOTOpPOro f,

€ClIM U3BECTHO, Y’
Typa CTEHKH He I

KoHTpoJibHbIE BOIPOCHI/3a/1aHUA:

3HaTh: METOJIUKH pacuera 1.M3menuTcs nu pe3ynbTar B 3a1aue 4.4, ecnu
IIPOLIECCOB TerIoMaccoooMeHa o0TekaHue Oy/eT He MPOAOJIbHBIM, a ONePEeYHbIM
Ipu CBOOOAHONW M BBIHYXICHHON

KOHBEKIINH, IBYX(ha3zHOTO

Terromaccooomena (6)

Onucanue MKAJbI OLEHUBAHUS :

Ouyenka: 5
Huorcnuii nopoe évinonnenus 3adanus 6 npoyenmax. 100
Onucanue xapakmepucmuku evtnoanenus 3uanus.; OueHka "oTIMYHO" BBICTABIISIETCS €CIIN 3aJJaHNE
BBHITIOJTHEHO B MOJIHOM 00'beME WIIH BBITIOTHEHO MPEUMYIIIECTBEHHO BEPHO

Ouyenka: 4
Huodicnuii nopoe svinonnenus 3a0anus 6 npoyenmax: 15
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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: OneHka "yI0BIeTBOPUTENIHLHO" BHICTABISACTCS
€CITH 3aJIaHUE MPEUMYIIECTBEHHO BBITIOJTHEHO

Oyenka: 2
Onucanue xapakmepucmuku 8binoanenus 3uanus. OueHka "Hey10BIETBOPUTEILHO" BBICTABIIACTCS
€CJIM 3aJ]JaHUE BBITIOJHEHO HEBEPHO WJIM MPEUMYILIECTBEHHO HE BBITTOJIHEHO

KM-3. 3amuTa unkia JiabopaTtopHbixX padot « BbIHy:XK/IeHHasi M CBOOOIHAS
KOHBEKIU»

®opmbl peanuzanuu: YcrHas Gpopma

Tun koHTpPOBHOTrO MeponpusaTHsa: OTueT

Bec konTposbHoro meponpustusi B bPC: 10

IIpouenypa npoBeaeHHsi KOHTPOJIbHOIO MeponpusaTusi: IIpoBepka oTuera mo J1abopatopHOH
pabote, yCTHBIH OIpoc

Kpartkoe cogep:kanue 3aiaHuA:
HccnenoBaTh TEIUIOOTAAYY pU OOTEKaHWH TUIACTHHBI (TIONIEPEYHOM OOTEKaHUHU TPYObI)

KoHTpoJibHbIE BOIPOCHI/3a1aHUA:

3HaTh: METOUKHU pacuera 1.1

TEMI000MEHHBIX arapaTroB L!::::;mc HOIPAIIIONO. €10, [UAPOIIHAINECKIIT 1 TeILIoRoit norpaimiriiit
SHEPICTUICCKUX YCTaHOBOK u 2

HpI/IHHI/IHBI u MCTOBI TennmooGMeH npH TaMHHAPHOM U TYPOYICHTHOM ITOTPAHHTHOM CI0¢ Ha ITACTHHE.
I/IHTeHCI/I(l)I/IKaHI/II/I TCIIonepeaadn 3

(6)

YcaoBus O/THO3HAYHOCTH

2.1 TeriooOMeH Npu TaMUHAPHOM U TYpOYJIEHTHOM
MIOTPAaHUYHOM CJIO€ ITPH CBOOOTHOM KOHBEKIIMH OKOJIO
BEPTUKAIBHOMN ITUIACTUHBI

2 Kpurepuii onpenenenus pexruMa TeUEHUs B
MOTPAaHUYHOM CJI0€ , €ro (PU3MUECKUIl CMBICIT

3 UHTeHcudukanys TeooTIa4u pu cBOOOIHOM
KOHBEKIIMH

Onucanue MKaJbI OlleHUBAHUS

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

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

Oyenxka: 3
Huorcnuii nopoe evinonnenus 3adanus 6 npoyenmax. 50
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Onucanue xapakxmepucmuxu evinoaneHus snanus: OueHKa "y10BIETBOPUTENIBHO" BHICTABIIAETCS
€CIIM 3aJJaHue MPEUMYIIECTBEHHO BBITOJIHEHO

Oyenka: 2
Onucanue xapakmepucmuku 8binoanenus 3uanus. OueHka "Hey10BIETBOPUTEILHO" BBICTABIIACTCS
€CJIM 3aJ]JaHUE BBITIOJIHEHO HEBEPHO WJIM MPEUMYILECTBEHHO HE BBITTOJIHEHO

KM-4. KourpoJabHas padora «Temnooraaya npu cBo601HOI KOHBEKIMH U
Macco0OMeH NpPH UCIapeHun»

®opmbl peanauzanuu: [lucemMennas padora

Tun kouTposbHoro meponpusitusi: KonrposbsHas padora

Bec koHTpobHOr0 Meponpustusi B BPC: 20

IIpouenypa mnpoBeaeHHsi KOHTPOJIBHOIO MeponpusaTHsa: IluceMeHHOe penieHME BapUaHTOB
3a1aHus U3 JBYX (TpeX) 3a/1ay Mo U3ydyaeMon Teme

KpaTlcoe CoaepKaHuEe 3aJaHUA:
3.11. [Isa ropH30HTaIbHBIX NapONpoBOAa OAUHAKOBOH LIMHEI B CTIO-
KOHHOM BO3IYXE C lo, = 50 °C MMeIT TeMnepaTypy MOBEPXHOCTH COOT-

BETCTBEHHO 7, = 450 °C u 7 ; = 200 °C. Bo CKOJIBKO pa3s pasnuyaTcs
TETIOBBIE MOTEPH € MOBEPXHOCTH MAPONPOBOAOB, €CIH OTHOLIEHHE HX

8.12. IInockas
[IOTOKOM CYXOTO I

-~ = 20 °C, nmaBn
naym npu x = 0,1 |

KoHTpoJibHbIC BONIPOCHI/3aJaHHA:

3HaTh:  OCHOBHBIE  IIPHHIIMIIBI 1.Kaxkoii Ge3pazMepHbIii KOMIUIEKC SBIISETCS KPUTEPUEM,
TEIIOMaccooOMEeHa U METOJIBI MTO3BOJISIFOIIMM ONPEENINTh PEKUM TEUEHUS B
MaTeMaTU4eCKOro MOJEIUPOBAHUS IIOIPaHUYHOM cJloe B 3a1aue 3.11

TEIIOMAaCCOOOMEHHBIX IPOLIECCOB
1 YCTaHOBOK (6)
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Onucanue MKAJbI OIICHUBAHUSA:

Ouenxa: 5
Huorcnuii nopoe évinonnenus 3adanus 6 npoyenmax. 100
Onucanue xapakmepucmuku btnonenus 3nanus.; OueHka "oTIMYHO" BBICTABIISIETCS €CIIU 3aJJaHUe
BBITIOJTHEHO B MOJIHOM 00bEME WITH BBITIOJTHEHO MPEUMYIIICCTBEHHO BEPHO

Ouenka: 4
Huoicnuii nopoe evinonnenus 3aoanus 6 npoyenmax. (5
Onucanue xapakmepucmuku ebtnoanenus 3uanus. OueHka "Xopomio" BbICTABISAETCS €CIIN
OOJIBIIMHCTBO BOIIPOCOB PACKPHITO. BEIOPAHO BEPHOE HAMPABIICHHE JISI PEIICHUS 3a/1a9

Ouenxa: 3
Huoicnuii nopoe svinonnenus 3aoanus 6 npoyermax: 50
Onucanue xapakmepucmuku ebtnonenus 3uanus. OueHka "yJ10BICTBOPUTEIHHO" BBICTABISETCS
€CJIM 3aJJaHUE TPEUMYIIECTBEHHO BHITIOJIHEHO

Oyenka: 2
Onucanue xapaxmepucmuxu evinoanenusi snanus: ONeHKa "HeyIOBICTBOPUTEIIEHO" BEICTABIISICTCS
€CIM 3a/IaHUE BBITIOJTHEHO HEBEPHO MJIM MPEUMYIIECTBEHHO HE BBIITOIHEHO

KM-5. PacuetHoe 3ananue « MHKeHepHbIe MeTObI pacyeTa TeMmJIoMacco00MeHa

®opmbl peaau3anun: KoMproTepHOE 3a1aHKE

Tun KOHTPOIBLHOrO MeponpusaTHs: TBopUueckas 3a7a4a

Bec konTposbHOro meponpustusi B BPC: 25

IIpoueaypa npoBeaeHusi KOHTPOJBLHOI0 Meponpusitus: Pemenue 4-x 3agau TP ¢ momouisio
KOMITBIOTEPHBIX IIPOrPAMM 10 BApUAHTaM, ITPOBEPKA IIPABUIIBHOCTH, OIIPOC

Kpartkoe cogep:xkanue 3aiaHuA:
HaumnonanbHblii HccjiegoBaTeabcKuil yausepcurer "MIOHU"
Kagenpa reopernueckux ocHOB TerioTexHUkd uM. M.I1. Bykanosuua
Pacuérnoe 3amanue Ne 2 o kypey «TemnomaccooOMen»
I'pynna Td- -2 _ CryneHt Bapuant Ne no xxypnany bAPC
3agaua 1.
Bopa npu remmneparype 70 + (Hom. I'p.+ BapuanT) 0C u naBnenuu 4 6ap nocrymnaer B
HaJ3eMHBIA TpyOOTpoBOI (THIIOpasMep Tpyosl d2*6 = 50*2 M), TPOSIOKEHHBIN Ha OTKPHITOM
Bo3ayxe. Pacxon Boast G = 0.005 + 0.01*(Hom. I'p.+ BapuanT) xr/c. Marepuan
TpyOOIIPOBO/Ia — YIIIEPOAKUCTAS CTaNlb. TpyOOmpoBO ] 00 1yBaeTCs B MONIEPEUHOM HAIPaBICHUHN
aTMoc(epHBIM BO31yX0M, uMeroeM temmepatrypy -30 0C npu ckopoctu Betpa W =0 +
(Bapuant-1) * (Hom. I'p.+ Bapuanr)/26, m/c. JInis ydera TEMIOBBIX MOTEPH 3a CUET
U3JIy4EHUs IPUHATH CTENEeHb YePHOTHI MOBEpXHOCTH Tpydonposoa 1 - (Hom. I'p.+
Bapuanr)*0.01, npu TeMnepaType OTHECEHUSI paBHOM TeMIiepaType aTMOCPEpHOro Bo3ayXa.
Omnpenenuth Ha kKakoM paccrosiHuM ( L ) oT Bxona B TpyOy cpeHemaccoBas Temneparypa
BoJibI ctaneT paBHa 0 OC. Iloctpouts rpaduku tk(x). Paccuntats ruapaBinyeckoe
COIPOTHUBIIEHUE TPYOOIIPOBOIA.
Ykazanue: CpaBHuTh pemenue no ¢popmy.ie llyxosa u merony €- NTU.

3amaua 2.
Ha HapyXHO#1 MOBEpXHOCTH TOPU30HTAIBFHO PACTIOIOKEHHBIX TPYO (TUIIOpa3Mep TpyO u3
Hepxkaseromeit cranu d2*6 = 14*1.4 Mmm), Orpy>KEHHBIX B OOJIBIION 00bEM MPOUCKXOIUT
KHTICHHE BOJIBI. TeIJIOHOCHUTENEM SIBIISIETCS] BOJA, IPOTEKAIOIIAs BHYTPH TPYO CO CKOPOCTHIO
w =2+ (Hom. I'p.+ Bapuant-2)*0.1, M/c. Onipeieniuth pexXuM KUTICHHsI, MUHHUMAJTbHBIH
pa3Mep aKTHBHOTO IIEHTpa MapooOpa3oBaHusl, HAUTH KOIPPHUIIUESHT TEIJIOOTAAYH CO CTOPOHBI
Kursien Bojsl 02, BT/M2K u miioTHOCTB TemioBoro notoka q, Br/mM2, ecinu u3BectHo, 4TO
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JaBIICHUE MPH KOTOpoM KUMHUT Boja p2=4.3+(Hom. I'p.+ Bapuant-2)*0.04 MI1a,
TemnepaTrypa u aasieHue termtonocurtend t1=280 0C u p1=12.7 MIla, coOTBETCTBEHHO.
VY4ecTh, 4TO B IPOLIECCE IKCILTyaTallMy HAa BHYTPEHHEN U BHEIIHEHW MOBEPXHOCTU TPYObI
00pa3yroTcs OKCUIHBIE IJICHKH, CYMMapHOE TEPMUYECKOE COTPOTUBIIEHUE KOTOPBIX

cocrasiseT 2*10-5 M2K/Br.
3amgaua 3.

Heob6xoaumo oxnaauts macio (MC-20), npuMmeHsieMoe B CUCTEME CMa3KU MTPOMBIIIUICHHON

razoBoi TypOouHsl, oT Temneparypsl 100 0C no temmepatypst 60 0C, mpu pacxome macia 0.1
kr/c. Texaudeckast BoJia CHCTEMbI OXJIAXKICHUSI UMEET JaBieHue p = 4 6ap u remmneparypy 30
0C. MakcumainbHbIi pacxos Boabl 0.2 kr/c. BpiOpaTh HarmIydIyii BApuaHT TEIJI000MEHHUKA

U3 JBYX:

1. [TpoTBOTOYHBIH TETUIOOOMEHHUK THUTIA "TpyDda B TpyOe", BO BHYTPEHHEH TpyOe quaMeTpom
25 MM IPOTEKAET BOJIa, B KOJBIIEBOM KaHAJIe IPOTEKAET MACIIO, JUAMETP HAPYKHOU TpyOsI 45

MM.

2. IlpoTUBOTOYHBII KaHATbHBIH ITACTUHYATHIN TEIUIOOOMEHHUK KyOU4YecKor (OpMBl,
o0pa3oBaHHbIN N IIIaCTUHAME, OTCTOSIIUMHU JPYT OT APYra Ha PacCTOSIHUU S, MM. Hucio

kaHayioB < 70).
Kputepuu orbopa:
1. AnunHa anmapara

2. rI/I,I[paBJ'II/IquKOC COIIPOTUBJICHHUEC I10 KA)KAOMY TCIIJIOHOCUTCIIIO

3amaua 4.

OueHuTh CyTOYHBIN Pacxo/i MOAMUTOYHOM BOJIBI [KI/CYTKHU | AJIi KOMIIEHCAIIMH MTOTEPh BOABI U3
OacceliHa 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 JIMHHOW CTOPOHBI CO CKOPOCTHIO
w = 1.5+ 0.1*(Hom. I'p.+ BapuanT) [M/c]. CuuTarh MOBEPXHOCTH BOIBI TJIAJKOW U YPOBCHb
BOJIbI B OacceifHe HeM3MEHHBIM U COBIMAJIAIOIIUM C KpasMu OacceliHa.

JIureparypa
1. [BetkoB @.D., I'puropses b.A. Teriomaccoodmen: YueOHuk 11 By30B. — M.: U3n-Bo
MDBHY, 2011.
2. [BetkoB @.D., Kepumos P.B., Bennuko B.U1. 3anaunuk no termiomaccooomeny. — M.:
M3, 2008.
KoHTposbHbIEe BONPOCHI/3a1aHus:
3HaTh: METOAMKH pacuera 1. KoHCTpyKTOpCKUI M TOBEPOYHBIH TEIJIOBOM pacyer
TETIO0OMEHHBIX arrmaparoB TETIOOOMEHHOTO anmapara
HHEPreTUYECKUX  YCTAaHOBOK U
TIPUHIAITBL " METOIBI

I/IHTeHCI/I(I)I/IKaI_II/II/I TCILIonepeaaIn

(6)

YMeTs: pa3pabaTsiBaTh
KOMIThIOTEPHBIC MOJIETH
TEIJIOTUJIPABINYECKUX IPOLIECCOB
u BBITIOJTHSTH YUCJICHHBIC
AKCIIEPUMEHTHI (6)

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

Onucanune MKAJbI OIICHUBAHUA:

Ouyenka: 5

Huoicnuii nopoz 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

Ouyenka: 4
Huoicnuii nopoe evinonenus 3aoanus 6 npoyenmax. 60
OnucaHnue xapakmepucmuxu evlnoineHus 3Hanus: OLeHKa "X0opouio" BICTaBISETCS €CIU
OOJIBITMHCTBO BOIIPOCOB PACKPBITO. BEIOPAHO BEPHOE HAIIPABIICHHE ISl PEIICHUS 33124

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

Oyenka: 2
Onucanue xapakmepucmuku 8binoanenus 3uanus. OueHka "Hey10BIETBOPUTEILHO'" BBICTABIACTCS
€CJIM 3aJ]JaHue BBIMIOJHEHO HEBEPHO WJIM MPEUMYILIECTBEHHO HE BBITTOJIHEHO

KM-6. 3amuTa unkia jadoparopusix pador «TemiooomMen npu
KHIeHNU/KoHIeHcannu. Tennoo0MeHHbIe aninapaTb»

®opmbl peaausanuu: YcrHas popma

Tun koHTpOJIBLHOrO0 Meponpusitusi: OTyer

Bec xouTposabHoro meponpusitust B bPC: 15

IIpoueaypa npoBeaeHHsi KOHTPOJIbHOIO MeponpusaTusi: IIpoBepka oTuera mo JiabopatopHOH
paboTe, yCTHBIH OIpoc

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

KoHTpoJibHBbIC BONIPOCHI/3aJaHHA:

YMers: CaMOCTOSITEIIBHO 1.1 PaccuunTaTh 3amac 10 Kpu3uca KUIeHHs
aHaJIU3UpOBAThH IIPOLIECCHI 2 Paccuntats qkpl u qxp2
TEIIOMaccoOOMEeHa W NPUHHUMATh 3 Paccunrars k03 uiuerT TemnooTnaun
ONTUMAJIbHBIE  peIleHUs  IpHU

KOHCTPYHPOBaHUU u

HKCIUTyaTalH

TEIIOMACCOOOMEHHOTO

000OpyJIOBaHUSI ~ DHEPreTHUECKUX

yCTaHOBOK (6)

Onucanue MIKAJbI OLlEeHUBAHUS

Ouyenxa: 5
Huodicnuii nopoe sévinonnenus 3aoanus 6 npoyermax: 10
Onucanue xapakmepucmuku vtnoanenus 3uanus.; OueHka "oTIMYHO" BBICTABIISIETCS €CIIN 3aJJaHNe
BBHITIOJTHEHO B MOJIHOM 00'beME WIIH BBITIOTHEHO MPEUMYIIIECTBEHHO BEPHO

Ouenka: 4
Huodicnuii nopoe svinonnenus 3aoanus 6 npoyermax: 60
Onucanue xapakmepucmuku evtnoanenus 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 évinoanenus snanus: OneHka "ya0BIeTBOPUTEIHLHO" BBICTABISCTCS
€CITH 3aJIaHUE MMPEUMYIIIECTBEHHO BBITIOJHEHO
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Oyenka: 2
Onucanue xapakmepucmuku 8binoanenus: 3uanus. OueHKa "HeyI0BIETBOPUTEIBLHO'" BBICTABIACTCS
€CJIM 3aJ]JaHue BBITIOJIHEHO HEBEPHO WJIM MPEUMYILECTBEHHO HE BBITTOJIHEHO
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COJIEPKAHUE OIIEHOYHBIX CPEJICTB TIPOMEXKYTOUYHOM ATTECTAIIUA
5 cemecTp
®DopmMa NPOMeKYTOUHOI aTTecTannu: DK3aMeH

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 Bogst G = 0.3
kr/c. KTO al = 1000 Bt/M2K. Matepuan TpyOoInpoBoia — yriaepoaucTas ctaib. TpyOoonpoBo

3. | o0ayBaeTcs B MONEPEYHOM HampaBiICHUH aTMOC(HEPHBIM BO3IyXOM, UMEIOIIeM TemrepaTypy -30
0C mpu KTO a2 =20 Bt/m2K. Onpenennts, Ha kKakoM pacctosanu ( L ) oT Bxona B TpyOy
cpeaHeMaccoBas TeMIiepaTypa Boabl ctadeT paBHa 0 0C.

IIpoueaypa nposenenus
OuHo 10 GMiIeTaM yCTHO

L Ilepeuens Komnemenyuil/uHOUKaAmMOpPoO8 u KOHMPOIbHBIX 60NPOCOB NPOBGEPKU PE3YbHAN 08
0CBOCHUA OUCUUNTUHDL

1. Komnerenuusi/Mnankarop: UJ-2nk-1 JleMoHCTpUpyeT NOHUMaHNE OCHOBHBIX 3aKOHOB
TEIIOMacCcOOOMEHA U MPUMEHSET UX JUIsSl pACUETOB 3JIEMEHTOB TEIUIOPHEPIeTUUECKUX 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 TPaHUYHBIX YCJIIOBUAX TPETHETO poOaa.

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
pona.

Cucrema onpeeionuX ypaBHEHUH sl TEIUIO00MEHA U3ITyYEeHUEM B 3aMKHYTOM CUCTEME
CEPBIX N30TEPMUIECKHUX TTOBEPXHOCTEH.

HecrannonapHast TEIIONPOBOIHOCTD B IUIACTHHE. PerysipHbIi peKUM HarpeBaHUs

10 (oxnaxxnenus). Temn oxyaxacHus.

MaTepI/IaJ'[bI AJIS MIPOBEPKHU OCTATOYHBIX 3HAHHUI

1

2
3
4
5
6.
7
8
9
1

.1. Coco06sb! TemnonepeHoca: TerIonpOBOAHOCTb,

. Crioco0s! TerutonepeHoca: KOHBEKIIHSA,

. CriocoObI TerionepeHoca: u3iaydeHue.

. Onpenenenrie OCHOBHBIX MOHATHI: TEMIIEPATYPHOE T0JIE

. Onpenenenrie OCHOBHBIX MOHATHI: TPAAUEHT TEMIIEPATypPbl
OrnpezesieHre OCHOBHBIX MOHSATUN: TEIJIOBOM MOTOK

. OnpeneneHne OCHOBHBIX MOHATHI: MNIOTHOCTh TEILIOBOTO MOTOKA.
. BeKkTop mIoTHOCTH TEIIOBOTO OTOKA.

. 3aKkoH TerionpoBoAHOCTH Dyphe.
0. KoaddutneHTt TenaonpoBoAHOCTH

OTBETHI:

HN3YUCHUC JICKHMOHHOT'O MaTC€pHralia, U3 JIUTCPATYPHBIX HCTOUYHHUKOB

BepHLII\/’I OTBCT: U3YUCHUC JICKHMOHHOI'O MaTCpHraJia

II. Onucanue wkanvl ouenueanus

Oyenka: 5
Huorcnuii nopoe svinonnenus 3aoanus 6 npoyenmax. 90

Onucanue xapakxmepucmuxu binoneHus snanus: IIpaBUIIbHO penleHa 3a1a4a, JaHbl Pa3BEPHYTHIE

OTBETHI HA JIBa BOIIpoca OujeTa

Ouyenka: 4
Huoicnuii nopoe evinonnenus 3aoanus 6 npoyenmax. 15

Onucanue xapakxmepucmuku ebinoaneHus snanus: 1IpaBuibHO pelleHa 3a1ayda, 1aH pa3BepHYThIN
OTBET Ha OJIMH BOMpPOC OMIieTa, MPOJAEMOHCTPUPOBAHO IIOHUMAHUE CYTH BTOPOTO BOIIpOca

Oyenxka: 3
Huorcnuii nopoe evinonnenus 3adanus 6 npoyenmax. 50
Onucanue xapaxmepucmuxu evinoineHus sHanus: [IpaBUIbHO pelieHa 3aaaya,
MPOJICMOHCTPHPOBAHO MTOHMMAHHE CYTH TIEPBOTO U BTOPOTO BOIMPOCA

Oyenka: 2
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Onucanue xapakmepucmuku 6blnoaHeHus 3uanus: PaboTa He BHIIOTHEHA WM BHITOJTHEHA
MPEUMYIIECTBEHHO HEMPaBUIHHO

1I1. IIpaguna évicmasnenus umo2o80i OYeHKU no Kypcy

Ox3ameH. O1ieHKa onpeiensieTcs B COOTBeTCTBHHM ¢ [lososkeHreM o 0amuibHO-pPEHTHHTOBOM CUCTEME
st cryaentoB HUY «MOW» Ha ocHOBaHMHM CEMECTPOBOM U AK3aMEHALIMOHHON cocTaBistomux B
MIPUJIOKEHUE K IUIIOMY BBIHOCHUTCS OIIEHKA 3a 6 ceMecTp

6 cemecTp
®opMa NIPOMEKYTOUYHOM aTTecTalun: DK3aMeH

IIpumep Onnera

Termnorunpasnuueckuii pacyeT TEII000MEHHOTO anmnapaTa. AJIropUTM pacueTa Ha IpuMmepe
TEIUI000MEHHHKA THTIA «TPy0Oa B TpyOe».

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

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

IIpouenypa nposenenust
OuHo 10 OMIIeTaM yCTHO

L. Ilepeuenv Komnemenyuit/uHOUKaAMOpPo8 u KOHMPOAbHBIX 60NPOCOB NPOGEPKU PE3YTbIANO8
0CGOCHUA OUCUUNIUHDL

1. Komnerenuusi/Muaukarop: UJ-2nk-1 JleMoHCTpHpyeT NOHUMaHHE OCHOBHBIX 3aKOHOB
TEIIOMAacCOOOMEeHa U MIPUMEHSIET UX Ul PAaCUETOB JIEMEHTOB TEINIOIHEPIeTUYECKUX YCTAHOBOK U
cucTeM

Bomnpocel, 3axanus
1.

Temn000MeH U CONPOTUBIICHHE NIPU TEYCHUH B TpyOe. DKBUBAJICHTHBIN (THPaBINICCKHN)
JraMeTp TpyOoIpoBoaa, UMEIOLIETO PAa3IMUHYI0 (OopMY MonepeyHoro ceyenus. uarpamma
Moynu.

Konnentpammonnas auddysus (Maccer). Bektop mioTHOCTH MOTOKa Macchl. 3akoH Puka.
Koadpduument qudpdysun. JuddepeHunanbupie ypaBHEHHS COBMECTHBIX MPOLIECCOB MACCO- U
2. | Terutooomena. JInddy3noHHBIN MOrpaHUYHBIA CIIOH. AJIrOpUTM pacuera kKodddunnenTa
MacCOOT/IavH.
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KoHBEeKTHBHBII TEIIIO00OMEH: OCHOBHBIC TIOHSTHS, PEXKAMBI TCUCHHUS, KOOPPHUIMEHT TEIIIO0TIauH,
MOHSATHE TIOTPAHUYHOTO CJIOS, THIPOAMHAMUYCCKHUM U TEIUIOBOW TOTPaHUYHBIC CIIOU.

3. | JInddepennnanbubie ypaBHEHHS KOHBEKTHBHOTO TEIIOOOMEHA B MPHOJIMKEHUH TTOTPAHUYHOTO
CJIOSL.

e-NTU merton pacueTa peKynepaTHBHBIX TEINIOOOMEHHBIX anmnapaTtoB. Pacuer agdpexTuBHOCTH (€)
4. | s MpsIMOTOYHOTO TEIUI00OMEHHOTO ammapata (BeiBox). e-NTU muarpamma, mpefensHbIe CTyqau.

Temnoo0MeH U cONPOTUBIIEHHE TIPU TYPOYJIEHTHOM TE€UEHHH KHIKOCTH B KPYTJIol TpyOe.

Cpasaenue 3¢ GeKTUBHOCTH NPSIMOTOYHOM U MPOTUBOTOYHOM CXEM OpraHU3aluy B3aUMHOTO
JIBUKEHMS TEIUIOHOCUTENEH B peKylnepaTUBHOM TeIJI00OMEHHOM arnapare. PaccMoTpeTs ciyyait
6. | omHO(a3HBIX TEIJIOHOCUTENEH U ClTydail (pa30BOro mepexoa TeIIOHOCUTEIICH.

Konpencanus — yciaoBre BOSHUKHOBEHHUS; BUbI KOHAeHcAK. POpMYIHpPOBKA 334a4U IPU
7. | MIEHOYHOW KOHJCHCAIIH Ha BEPTUKAIBHOW CTEHKE (JJAMUHAPHBIN PEKUM €€ CTEKAHHS).

Mertopa cpeanenorapupMUIEcKOro TEMIIEpPaTyPHOro HAmopa pacueTa TeII000MEHHOTO anmnapara

TemnooOMeH npu monepevyHoM o0Tekanuu TpyObl. OCOOEHHOCTH PAa3BUTHSI THIPOINHAMUYESCKOTO
1 TCIJIOBOI'O IIOIrPaHUYHBIX CJIOCB, UX BJIWAHUC HA JIOKaJIbHBIN KOS(b(bI/IHI/IeHT TCIIOOTAAYN.
9. | Pacuer cpennero ko3 puiMeHTa TeII00TIAYH.

OCHOBHBIE YpaBHEHHSI, HCIIOJIb3yEMbIE TIPH pacyeTe TeIUIO0OMEHHBIX alllapaToB: ypaBHEHUE
10, | TEIVIONEPEAIHN U YPABHEHUE TEILIOBOIO Gananca. Buisl pacueTos.

MarepuaJsl 1JIs1 IPOBEPKHU OCTATOYHBIX 3HAHUM
1.1. MaremaTHueckoe onucaHue mporecca KOHBEKTUBHOTO TerioooMeHa: nuddepeHnnanbable
YpaBHEHUS SHEPTUH, IBUKEHUS, HEPA3PbIBHOCTH.
2. YcnoBus 01HO3HaYHOCTH
3. YpaBHEHHE TEIUIOOTIa4H.
4. uyucno Hyccenbra.
5. IlonsiTHE MOrpaHUYHOrO ClIos. [ MIpOAMHAMUYECKUI U TEIUIOBOW ITOIPaHUYHBIN CIIOM.
6. uddepennuanpHble ypaBHEHUSI KOHBEKTUBHOT'O TEINIOMACCOOOMEHA B IPUOIMKEHUN
MTOTPAHUYHOTO CJIOA.
7. KauecTBEeHHBIN aHAIN3 XapaKTEPUCTUK THIPOJUHAMUUYECKOTO IIONPaHUYHOIO CIIOS.
8. uncno Peltnonbaca
9. KauecTBeHHBIN aHAIN3 XapaKTEPUCTHUK TEINIOBOIO TOTPAaHUYHOTO CJIOS.
10. Knaccuduxarnus rerionocureneit no uucny [panaris
OtBeThI:
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N3 JICKIIUOHHBIX MATCPHUAJTIOB U U3 JIMTCPATYPHLIX UCTOYHUKOB
BepHplil 0TBET: U3 JEKIIMOHHBIX MaTEPUAIOB

II. Onucanue wkKanvl oueHUBAHUA

Ouenxa: 5
Huoicnuii nopoe evinonnenus sadanus 6 npoyenmax.: 90
Onucanue xapakmepucmuxu eublnoHeHus 3uanus: IIpaBUIbHO pellieHa 3a/1a4a, 1aHbl Pa3BEpHYThIC
OTBETHI HA JIBa BOIIpoca OujeTa

Ouyenka: 4
Huoicnuii nopoe evinonnenus 3aoanus 6 npoyenmax. (5
Onucanue xapakmepucmuku 6binoHeHus 3Hanus: 1IpaBUIIbHO pellieHa 3a/1a4a, 1aH pa3BepHYThIN
OTBET Ha OJIMH BOMPOC OWiIeTa, MPOJAEMOHCTPUPOBAHO TIOHUMAaHUE CYTH BTOPOTO BOIIPOCA

Ouenxa: 3
Huoicnuii nopoe sevinonnenus 3aoanus 6 npoyenmax: 50
Onucanue xapaxmepucmuxu 6vlnoinenus 3Hanus: [IpaBUIIbHO pellleHa 3a/1ay4a,
MIPOJICMOHCTPHPOBAHO MTOHMMAHKE CYTH TIEPBOTO U BTOPOTO BOIIPOCa

Oyenka: 2
Onucanue xapaxmepucmuxu vinoinenus 3nanus: Pabora He BBIOJIHEHA WIX BBITIOJTHEHA
PEUMYIIECTBEHHO HETPABHILHO

1I1. IIpaguna évicmasnenus umo2o80i OyeHKu no Kypcy

Ok3ameH. OneHka onpenensercss B cooTBeTCTBHU ¢ IlonoxkeHnem o 6auibHO-pEHTUHIOBOM cucteme
st cryaentoB HUY «MOW» Ha ocHOBaHMM CEMECTPOBOM M 3K3aMEHAIlMOHHOM cocTaBisomux B
IIPWIOKEHUE K JUIIJIOMY BBIHOCHUTCS OLICHKA 3a 6 cemectp. [Ipumeuanue: OnieHOYHBIE MaTepUalIbl
10 TUCIUTUIMHE IPpUBEIeHBI B (hoHAe oneHouHbIX MaTtepuaioB OITOII.
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