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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. OIIK-4 Cnioco0GeH JeMOHCTPUPOBATh TPUMEHEHNE OCHOBHBIX CIIOCOOOB TOJTyUCHHUSI,
npeoOpa3oBaHusl, TPAHCIIOPTA U UCIIOIB30BAHUS TEIIOTHI B TEIJIOTEXHUYECKUX YCTAHOBKAX U

cUCTEMAax
NJI-3 JleMoHCTpHUpYET MOHMMAHNE OCHOBHBIX 3aKOHOB TEIIOMAacCOOOMEHa U MMPUMEHSET UX
JUIsL paCueTOB JIEMEHTOB TEIVIOTEXHUYECKHUX YCTAHOBOK U CUCTEM

1 BKIIFOYACT:
JJIA TEKYIEro KOHTPOJIA YCIIEBA€MOCTH:

®Popma peanuzamu: KommerorepHoe 3aganue
1. PacuetHoe 3aganue «HecrannonapHas TEIIONPOBOIHOCTD U u3nydeHue» (TBopueckas
3aj1a4a)
2. PacuerHoe 3ananue «TemioMmaccooOMeH B TeII00OMEeHHBIX anmaparaxy (TBopueckas
3aj1a4a)

dPopma peanuzauuu: [TucbmenHas padora
1. KonrponbHas pabota «BHyTpeHHnEe ncTouHNKH. HTeHCH(DUKAus TeriooOMeHa
(opedpenne)» (KontponbHas pabora)
2. KontponbHas padota «CrarmoHapHas TEIUIONPOBOIHOCTH TUIOCKOW U ITUIMHAPUYECKOM
creHkn» (KoHtposnbHas padota)
3. KontponbHas padota «Temnooraaua U COPOTUBICHUE NPU BBIHYKJIEHHOM 00TEKaHUU
IUTaCTHHBI, TPYObI, myuka Tpy6» (KoHTponbHas pabota)
4. KontponpHas pabora «Temmoornaya mpu cBOOOHONW KOHBEKIIUA U MaCCOOOMEH NP
ucnapeaun» (KontposibHas pabora)
5. Tepmunonornueckuii Tect «BBenenue B rernooomen» (TectupoBanue)
6. Tepmunonoruueckuit Tect «Cuctema auddepeHnnanbHbIX ypaBHEHUH COXpaHEHUs
KOHBEKTHBHOTO Terutomaccooomenay (TectupoBanue)

®Dopma peanuzaru: YctHas hopma
1. 3ammTa nuKia J1abopatopHbIX paboT «BeiHy)aeHHas KOHBeKIUs» (OT4eT)
2. 3amura MK 1abopaTopHbIX paboT «CBoOOIHAS KOHBEKIUA» (OTUeT)
3. 3amuTa uukia gadoparopHbix padot «Temnosoe uznyuenue» (OTuer)
4. 3anmra uKiIa 1adopaTopHbIX padboT «Ternaoo0MeH nMpyu KUIEHUH/KOHICHCAITUH.
TemooOmenHbIe annapatel» (OTYET)
5. 3amuTa nukia sadopatopHsix padot «TemmonpoBoaHoCcTh» (OTUET)

BPC aucuuniauHbl

4 cemecTtp
Beca KOHTPOJIBHBIX MEPONIPUATHIL, %o
Pa3nen muciuIuinabl Nnanexc KM- | KM- | KM- | KM- | KM- | KM-
KM: 1 2 3 4 5 6




| Cpox KM: 4 8 9 12 | 15 | 16
TemnonpoBOAHOCTh U TEIUIOBOE U3IyYCHUE (CeMecTp
No4)
Benenue B TeruiomaccooomeH. CriocoOsI epeHoca + + + + + +
Ter10Thl. OCHOBHBIE ONPE/IeTICHHS], TEPMUHOIOTHUS
OpnHoMepHbIE CTallMOHAPHBIE 33/1a4U + + + +
TEIJIONPOBOAHOCTH
OpnHoMepHbIe JINHEHHbIE HeCTallHOHAPHbIE 3a7aun + +
TEIJIONPOBOAHOCTH
TemnooOMeH U3Ty4eHHEM B CUCTEME Te, + +
pa3JieJICHHBIX TUATEPMUYHON Cpeon
TemooOMeH U3 Ty4eHHEM MEXIY U3Tydarolie—
MOIJIOLIAOUIEN CPEAON U TOBEPXHOCTSIMH Harpena + +
TEMI000MEHHBIX YCTPONCTB
Bec KM: | 10 15 15 15 30 15
5 cemecTp
Beca kOHTpOIBHBIX MeponpusThii, %o
Pasies AMCIHILIHHbI Nunexc KM- | KM- | KM- | KM- | KM- | KM- | KM-
KM: 1 2 3 4 5) 6 7
Cpox KM: 4 8 9 12 14 15 16
KoHBEKTHBHBIN TEMIIOMacCOOOMEH (CeMeCTp
No5)
BBenenne B KOHBEKTUBHBIN TEINIOOOMEH + + +
Buemnss 3a1aya KOHBEKTUBHOTO + + + + + +
TeriooOMeHa
KonBekTuBHas TEMI00TAAYA IPH TEUCHUN + + +
KUJKOCTH B TpyOax (KaHayax)
Temnnootnaua mpu (pa3oBbIX MPEBPALICHUSIX + 4
TETJIOHOCUTETISI
TemooOMeHHbIE anapaThl + +
OcHOBHBIE TOHATHUS MacCOOOMEHa + + +
Bec KM: 5 20 10 20 10 25 10

$06m1as gacts/Jy1s1 MPOMEKYTOUHOMN aTTecTaund




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
OIIK-4 N-3omk-4 JemoncTpupyer | 3HATh: Tepmunonornueckuit Tect «Beenenue B teroooMen» (TectupoBaHue)

IIOHMMAaHUC OCHOBHBIX
3aKOHOB TEIIOMAaccoOOMeHa

u IMPUMCHACT ux JUIA
PacucToB 9JICMCHTOB
TCHIOTEXHUYCCKUX

YCTAaHOBOK U CUCTCEM

3aKOHBI 1 OCHOBHBIE
(bu3MKO-MaTeMaTHIECKHE
MOJIETIH TIepEeHOCca TEIUIOTHI U
Macchl MPUMEHUTENBHO K
TEIUIOTEXHUYECKUM U
TETUIOTEXHOJIOTUIECKIM
yCTaHOBKaM U cuctemam (5)
KaJIOPHUYECKHUE U
IIEPEHOCHBIE CBOMCTBA
pabouux BEIIeCTB
TETJIOIHEPTreTUYECKHUX U
TETUTOTEXHOJIOTUIECKUX
YCTAHOBOK U cucteM (5)
3aKOHBI COXPaHEHHS U
MIpeBpAIICHHS SHEPTUU
MPUMEHUTETHHO K CHCTEMaM
nepenavyu u TpaHchopmanuu
TETI0THI (5)

3aKOHBI COXPAaHEHUS U
MIpEeBpaIEHUS SHEPTHH
MIPUMEHHUTETHLHO K CUCTEMaM
nepenayu U TpaHchopmanuu
TETUTOTHI (4)

KaJIOPHUYECKUE U

KonTponbnas pabota «CtannoHapHas TEIIONPOBOIHOCTD IJIOCKON U
uunuHapudeckon crenkny (Koutposnbhas padorta)

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

Pacuernoe 3ananue «HectanmonapHas TEIUIONPOBOJHOCTh U U3TyYEHUE»
(TBopueckast 3a1a4a)

3amura uKia 1adoparopHeix padboT «TermoBoe nznyduenue» (Otyer)
Tepmunonornyeckuii Tect «Crucrema qudQepeHraIbHbIX ypaBHEHUN
COXpaHEHHUs KOHBEKTUBHOTO Tertomaccooomenay (TectupoBanue)
KonTtponbHas padora «TemnooTaada u CONpOTUBIEHUE TP BHIHYKJICHHOM
00TeKaHUU IUIaCTUHBIL, TPYObI, mydka Tpyo» (KonTpoiasHas pabora)
3amura 1HUKIIa J1abopaTopHbIX padoT «BeiHyXkneHHas koHBeKuus» (OTuer)
Kontponbnas padota «TemmooTraaqa npu cBOOOIHON KOHBEKITUU 1
MaccooOMeH npu ucnapeHun» (KonrposnabHas padora)

3ammTa uKia JiabopatopHsix padoT «CBoOOHAs KOHBEKIU» (OTUeT)
PacuetHoe 3ananue «TenmomMaccooOMeH B TEINIOOOMEHHBIX anmaparax»
(TBopueckast 3a1a4a)

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




IIEPEHOCHBIE CBOMCTBA
pabouux BEIIECTB
TETUIOIHEPTETUYECKUX U
TEIIOTEXHOJIOTHYECKUX
YCTaHOBOK U cucTeM (4)
3aKOHBI 1 OCHOBHbIE
(bu3nKo-MaTeMaTHYEeCKHe
MOJIETIN TIepEeHOCca TEIUIOTHI U
MacChI IPUMEHHUTEIHLHO K
TEIUIOTEXHUYECKUM U
TETIOTEXHOJIOTUYECKUM
yCTaHOBKaM U cuctemam (4)
YMers:

PacCUUTHIBATh MPOLIECCHI
TETIOMACCOIIEpeHOCca B
AIeMEHTaX
TETUIOTEXHUYECKOTO U
TETIOTEXHOJIOTUYECKOT 0
obopynoBanus (5)
paccUuTHIBAThH
TEMIIepaTypHbIC TIOJIS B
ANEMEHTaX KOHCTPYKIIHH
TETUIOBBIX U
TEIIOTEXHOJIOTHUECKUX
YCTaHOBOK C TIEIIBIO
obecrieyeHus
3(PEeKTUBHOCTH TTPOIIECCOB
TeromMaccooomena (5)
paccYMTHIBATH
TeMIepaTypHbIe MoJis (Tos
KOHIIEHTpAalMi BEIIECTB) B
MOTOKAX TEXHOJIOTUYECKUX
KUJKOCTEH 1 Ta30B (5)




pacCUUTHIBATH
TeMIepaTypHbIe Mo (oJs
KOHIICHTpALIU BEIIECTB) B
MOTOKAX TEXHOJIOTUYECKUX
KHUJKOCTEN U 1a30B (4)
paccuuTHIBAThH
TEMIIEPaTypPHBIC MOJIS B
3JIEMEHTaX KOHCTPYKIIHH
TETUIOBBIX U
TEIUIOTEXHOJIOTHUECKUX
YCTaHOBOK C IIEIIBIO
obecrieueHus

3¢ (HEKTHBHOCTH TPOIIECCOB
TeromMaccooomena (4)
PacCUUTHIBATH MPOIIECCHI
TEIIOMACCOIIepeHoca B
JJIEMEHTaX
TEIUIOTEXHUYECKOTO U
TETUIOTEXHOJIOTHYECKOTO
obopynoBanus (4)




1I. Cooepicanue ouenounvix cpeocme. lllkana u kpumepuu oyenusanus
4 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. OnpesiellcHHE OCHOBHBIX TOHATHIL: TeMIIepaTypHOE MOJe, CAHHHMIBI H3MEPCHHA

3HaThL: B3aKOHBI M OCHOBHEIE
(bU3UKO-MaTEMAaTHIECKUE MOJIEIH

TEMIICPATYPBL, H30TEPMUUCCKast TIOBEPXHOCTh
HepeHoca TCILTOTHI 1 MacCChl 5. OnpejieieHne OCHOBHBIX MOHSTHIT: TPAIMEHT TeMIICPaTyphl
HpI/IMeHI/ITeJILHO K 6. OmnpeieeHHE OCHOBHBIX MOHATHIA: TEIUIOBOI MOTOK

7. OnpejiesieHne OCHOBHBIX HOHATHIA: IZIOTHOCTD TEILIOBOTO NIOTOKA.
TCIIJIOTEXHUUCCKUM u 8. BekTop MI0THOCTH TEMJIOBOTO MOTOKA.

9. 3akou TeruonpoojHocTH Myphe.
TCIIJIIOTCXHOJIOTI'NYCCKUM 1.0 KodhpHumeHT Ten101poBoHOCTH

yCTaHOBKaM U cuctemam (4)

Onucanue MKAaJbl OEHUBAHMSA:

Oyenka: 5
Huorcnuii nopoe svinonnenus 3adanus 6 npoyenmax: 10
Onucanue xapaxmepucmuxu evinoineHus snanus: OueHka "oTIMYHO" BBICTABIISETCS €ClU 3aJaHHe
BBITIOJTHEHO B TTOJTHOM 00bEME WITH BBITIOJTHEHO MMPEHMYIIIECTBEHHO BEPHO

Ouyenka: 4
Huorcnuii nopoe evinonnenus 3adanus 6 npoyenmax. 60
Onucanue xapaxmepucmuxu vinoneHus snanus: OueHkKa "XopoIo" 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 "yI0BIEeTBOPUTENBHO" BHICTABIISAETCS
€CIIM 33JJaHue MPEUMYIIECTBEHHO BBITIOJTHEHO




Oyenka: 2
Onucanue xapakmepucmuku 8binoanenus 3uanus. OueHKa "HeyI0BIETBOPUTEILHO'" BBICTABIACTCS
€CJIM 3aJ]JaHue BBITIOJIHEHO HEBEPHO WJIM MPEUMYILECTBEHHO HE BBITTOJIHEHO

KM-2. KontpoabHas padora «CtanuoHapHasi TEIIONPOBOAHOCTD IJIOCKOH U
IUJIHHAPHYECKOH CTEHKH

®opmbl peanuzanuu: [lucemennas padora

Tun kouTposbHoro Mmeponpusitusi: KonrpossHas padora

Bec xonTposabHoro meponpusitust B bPC: 15

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

KpaTkoe conep:kanue 3a1aHusi:



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: 3aKOHBI COXpaHEHUs U 1.Kak n3menutcs pesynbrar B 1.25, ecinu y4uThIBaTh
MIpEBpAaICHHS SHEPTUH 3aBUCUMOCTH TEIUIONPOBOJIHOCTH OT TEMIIEPATYPHI AJIs
MIPUMEHUTETLHO K cucTeMam BCEX MaTEPHAJIOB

nepefaud W TpaHchopManuu
TEIIOTHI (4)

Onucanue MIKAJbI OLlEHUBAHUS

Ouyenka: 5
Huoicnuii nopoe evinonnenus 3adanus 6 npoyermax: 100
Onucanue xapakmepucmuxu evlnoinenus 3Hanus: OleHKa "0TINYHO" BBICTaBISETCS €CIIH 3aJaHue
BBITIOJIHEHO B MOJHOM 00BHEME HJIM BBITTOTHEHO MPEUMYIIIECTBEHHO BEPHO

Oyenka: 4
Huoicnuii nopoe evinonnenus 3a0anus 6 npoyenmax. 15
Onucanue xapaxmepucmuxu evinoaneHus snanua: OueHkKa "Xopoo" BBICTABIIAETCS €CIIN
OO0JIBIIMHCTBO BOIIPOCOB PACKPHITO. BBIOPAHO BEPHOE HANpaBJICHUE JUIsl pEIIeHUs 3a/1a4

Oyenxka: 3
Huorcnuii nopoe evinonnenus 3adanus 6 npoyenmax. 50
Onucanue xapakmepucmuxu evlnoinenus 3Hanus: OueHka "yJ0oBIeTBOPUTEIBHO" BHICTABIISAETCS
€CJIH 3aJJaHUE TIPEUMYIIIECTBEHHO BHITIOJIHEHO

Oyenka: 2
Onucanue xapaxmepucmuxu evinoanenusi snanus: OTNeHKa "HeyTOBICTBOPUTEIIEHO" BEICTABIIICTCS
€CJIM 3aJJaHUE BBIIOJIHEHO HEBEPHO UITU MPEUMYIIECTBEHHO HE BHITIOTHEHO

KM-3. 3amura nukia jadopaTopHbIX padot «TennonpoBogHoOCTH»

®opmbl peanusanuu: YcrHas Gopma
11



Tun KoHTPobHOT0 Meponpusitus: OTueT

Bec konTpoabHoro meponpusitusi B BPC: 15

IIpouenypa mpoBeaeHHsi KOHTPOJIbHOro Mepomnpusitusi: [IpoBepka oTdera mo abopaTopHOU
pabote, YCTHBIH Ompoc

KpaTlcoe CodcpKaHUuE 3alaHUA:
HCCJ’IG,I[OB&TB TEIIOIIPOBOJHOCTE TEINIOU3OJIIIUOHHOI0 MaT€pruajia METOAOM IIJIOCKOI'O CJI0A

KOHTpOJILHLIe BOHpOCbI/SaL[aHI/Iﬂ:

3HaTh: KaJIOpU4ECKue 51 1.1 InddepennuanbHoe ypaBHEHUE TEIUIONPOBOAHOCTH
MIEPEHOCHBIC CBOMCTBA paboumx 2 Pelienue aJisl IIOCKON CTEHKHU
BEILECTB TEIUNIOOHEPIreTUYECKUX U 3 CrauMoHapHBIN pexuM

TEIJIOTEXHOJIOTMYECKUX YCTaHOBOK
u cuctem (4)

Onucanne MKAJbI OIICHUBAHUS:

Ouyenka: 5
Huoicnuii nopoe evinonnenus 3aoanus 6 npoyenmax. 70
Onucanue xapakmepucmuxu evlnoinerus 3Hanus: O1eHKa "OTINYHO" BBICTABIISIETCS €CJIM 3aJaHIe
BBIIOJIHEHO B TIOJTHOM 00'bEME MJIH BBITIOJHEHO NMPEUMYIIECTBEHHO BEPHO

Ouyenka: 4
Huoicnuii nopoe evinonnenus 3aoanus 6 npoyenmax. 60
OnucaHnue xapakmepucmuxu evlnonenus 3Hanus: OLeHKa "X0opouio" BEICTaBISETCS €CIN
OOJIBITMHCTBO BOIPOCOB PACKPHITO. BBIOPAHO BEPHOE HANIPABIICHHE JIJISl PEIICHUS 3a/1a4

Oyenka: 3
Huoicnuii nopoe evinonenus 3aoanus 6 npoyenmax. 50
Onucanue xapakmepucmuxu evinonnenus 3uanus: O1eHKa "yI0BIeTBOPUTEHLHO" BHICTABIISETCS
€CIIM 3aJJaHNe MPEUMYIIECTBEHHO BBITIOTHEHO

Oyenka: 2
Onucanue xapaxmepucmuku 6vinoaxneHus snanus: OLeHKa "Hey10BIETBOPUTEIIBHO" BBICTABIIAETCS
€CJIM 3aJIaHUE BBIITOJIHEHO HEBEPHO WUJIU MPEUMYIIECTBEHHO HE BBIOJIHEHO

KM-4. KoutpoabHas padora «Buyrpennune ncrounnku. Unrencupukanus
Tenjioo0MeHa (opedpenue)»

®opmbl peanusanuu: [luceMenHas padora

Tun koHTpobHOrO MeponpusTus: KourponsHas pabota

Bec koHTpOIbHOrO Meponpusitusi B BPC: 15

IIpouenypa mnpoBeaeHHs] KOHTPOJIbHOrO MeponpusaTHsa: [luceMeHHOe pelleHre BapHaHTOB
3aaHus U3 JABYX (Tpex) 3a7ay 1o U3y4aeMoi Teme

KpaTlcoe CoA€cpKaHME 3alaHUA:
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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:

YMeTh: pacCuUUThIBaATh MNPOUCCCHI l.OHpeIIeHI/ITB IIJIOTHOCTH TCIIJIOBOI'O IIOTOKA Ha
TEIIJIOMACCOIIEPEHOCA B DJIEMCHTAX IIOBEPXHOCTHU YPAaHOBOI'O CTCPKHA
TCINNIOTCXHUYCCKOI'O u

TETUIOTEXHOJIOTUYECKOTO
obopynoBanus (4)

Onucanne MKAJbI OIleHUBaHUS:

Ouyenxa: 5
Huoicnuii nopoe evinonnenus 3aoanus 6 npoyenmax. 100
Onucanue xapakmepucmuxu evlnoinerus 3Hanus: O1eHKa "0TINYHO" BBICTABIISIETCS €CJIM 3aJaHue
BBITIOJTHEHO B MTOJIHOM 00bEME WJIH BBITIOJHEHO MPEUMYIIIECTBEHHO BEPHO

Ouyenka: 4
Huoichuii nopoe evinonnenus 3a0anus 6 npoyenmax. 15
Onucanue xapakmepucmuxu evlnoinerus 3Hanus: OeHKa "Xopoio" BEICTABISAETCS €CITU
OOJIBIITMHCTBO BOIIPOCOB PACKPBITO. BEIOPAHO BEPHOE HAIIPABIICHHUE ISl PEIICHUS 3a/1a4

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

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

KM-S. PacuetHoe 3a1anue «HecTanuoHapHasi TeNJIONPOBOAHOCTb M U3JIyYeHH E»

®opmbl peaanzanuu: KoMeroTEpHOE 3a/1aHKE

Tun KoHTpPOILHOrO MeponpuaTHs: TBOpUecKas 3aga4a

Bec konTpoabHoro meponpusitusi B BPC: 30

IIpoueaypa npoBeaeHusi KOHTPOJbLHOI0 Meponpusitus: Pemenue 3-x 3agau TP ¢ momomnisio
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 kypey «TemnomaccooOMen»
I'pynna ®I1- -2 _ CryneHt
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, m/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 tx(x), qL(x). Paccuutats TemnaoBoit moTok
norepb TpyoonpoBooB Q.
Ykazanus: 1. CpaBHuth pemenue 3agaum no ¢popmye llyxosa u mo aaropurmy
peuleHus 3a1a4u 5 ri1. 2 yueOnmnka [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-80 MOMH, 2008.

2. [IBetkoB @.D., Kepumos P.B., Bennuko B.U. 3agaunuk mo TemiomaccooOMeny. — M.:

MO3BH, 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 BOASHON 1ap, KOHACHCUPYIOLUICS B TOPU3OHTAIBHBIX
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 rperomiero napa G1, kr/c.
Jns pacuéra 3a1aHbl CIEAYIOIIUE BEIUYNHBL:

1. Ko3dPMLUMEHT TENNOOTAAYUM OT Napa K BHYTPEHHEN CTeHKe

NOBEPXHOCTU 3MeeBUKOB

ol - 5100 Bt/(m2 K);

2. K03OPULMEHT TENIOOTAAUMN OT HAPYKHOM CTEHKM

NOBEPXHOCTUN 3MeEBUKOB K Macny

a2 - 118 Br/(m2 K);

3. Ko3dPUUMEHT TEMIOOTAAYMN OT MaAC/a K CTEHKam baKa a3 - 55 Bt/(m2 K);

4. KoapPpUUMEHT TeENNOOTAAUM OT U3onsaumMmn 6aKa K Bo3gyxy o4 -9 BT/(m2 K);
5. TemnepaTypa OKpyrKaloLLero Bo3ayxa K3 - 28 oC;

6. TOAWMHA CTeHKn B6aka 61-5mm;

7. ToAWMHa nsonauum baka 62 - 20 mm;

8.

nosepxHocTb HaKa

F2 -5 m2.

bak M3roToBiieH U3 HU3KOYIIIEPOAUCTON CTAIH, IS TEIJIOBOM M30JISLIMU HCIIOIb30BaH (a)
crekioBara. TenyioBble MOTEPH ONPeNeUTh KaK IPH MOCTOSTHHOM TeNJI0NPOBOAHOCTH
H30JIIIIUM, TAK M C YYeTOM e€ 3aBUCMMOCTH OT TeMnepatypbl. CpaBHUTH pe3y/bTaThl.
VYkazanue: TepMUUECKHM COITPOTUBIEHUEM CTEHKH 3MEEBUKOB IIpeHEOpeyub, U3MEHEHUEM
BHEIIHEH MOBEPXHOCTH 0aKa 13-3a ero U30JIALNUN IpeHedpeyb, IPUMEHUTH POPMYJIbI IS
TEIIONEPEIayu Yepe3 IIOCKYIO 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,
TIOTHOCTH - 9073 kr/M3, yaenbpHas TermoéMkocTs - 460 J[x/(kr K), TerutonpoBogrocTs - 11,6

Bt1/(m K)

Paccunrars TemMneparypHoe 1nose B IMINHAPE Kak QYHKIUIO paanyca I' i TUHEHHON
KOOpJMHATHI X B MOMEHT BPEMEHU T1 = 6 MUH OT Hayvaja OXJIaXACHHUs, PE3yJIbTaThl
BBIYHCIICHUI CBECTH B TaOIHMITy, mOCcTpouTh Tpaduky 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
PETYISAPHOIO PEeXUMA OXJIAXKICHUS BEIYUCIUTD, IMUTHPYS SKCIIEPUMEHT, TEMII OXJIaXKICHUS
HUJIUHAPA U TEMIIEPATYpPOIPOBOJHOCTh MAaTEPHUAIIA 3aTOTOBKHU.

BpIuncanTe KOIMYECTBO TEIIOTHI, OTIaHHON UIMHAPOM 3a BPEMsI OXJIAKIEHUS OT €T0

Hadaya, 10 MOMeHTa Tl.

KoHTpoJibHbIC BONIPOCHI/3aJaHUA:

3HaTh: 3aKOHBl COXPAaHEHHUA U
MIpEeBpaICHUS SHEPrUU
NPUMEHUTEIBHO K  CHCTEMaM
nepejaud WM TpaHchopManuu

1. Kputnueckuit fuameTp TEII0BON U30JISIINI
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TeTI0THI (4)

YMeTs: paccunThIBaTh 1.PaccuuTath TermioBbIe MOTEPU TPYOOIIPOBOIA B 3a/1a4e
Temneparypuple  mois  (mois 1 B OKpyXarouryr cpeny ¢ y4eToM TEIIOBOIO
KOHLEHTpaluui BELIECTB) B U3JIy4eHUs

MIOTOKaX TEXHOJIOTHYECKUX

KUAKOCTEN U ra3oB (4)

Onucanne MKAJbI OIleHUBaAHUS:

Ouyenxa: 5
Huoicnuii nopoe evinonenus 3aoanus 6 npoyenmax: 70
Onucanue xapakmepucmuxu evlnoineHus 3Hanus: O1eHKa "0TINYHO" BBICTABIISIETCS €CJIM 3aJaHue
BBITIOJTHEHO B MTOJIHOM 00bEME WIIH BBITIOJHEHO MPEUMYIIIECTBEHHO BEPHO

Ouyenka: 4
Huoicnuii nopoe evinonenus 3aoanus 6 npoyenmax. 60
Onucanue xapakmepucmuxu evinoinerus 3Hanus: O1eHKa "Xopoio" BEICTABISAETCS €CIU
OOJIBITMHCTBO BOIPOCOB PACKPBITO. BBIOPAHO BEPHOE HANIPABIICHHE JIJISl PEIICHUS 3a/1a4

Oyenka: 3
Huoicnuii nopoe evinonnenus 3aoanus 6 npoyenmax. 50
Onucanue xapakmepucmuxu evinonnenus 3uanus: O1eHKa "yI0BIeTBOPUTEIHLHO" BHICTABIISACTCS
€CITH 3aJIaHUE MPEUMYIIECTBEHHO BBITIOJHEHO

Oyenka: 2
Onucanue xapaxmepucmuxu 6blnoanenus 3nanus: OLeHKa "HeyJOBIETBOPUTEIBHO" BHICTABIISACTCA
€CJIM 3aJJaHue BBHITIOJHEHO HEBEPHO WJIM MTPEUMYIIIECTBEHHO HE BHITIOJIHEHO

KM-6. 3amuTa unkia jadoparopHubix padort «TenjioBoe usjiyuyeHue»

®opmbl peaausanumn: YcrHas popma

Tun koHTpOABHOTrO MeponpusaTHs: OTueT

Bec kouTposabHoro meponpusitust B bPC: 15

IIpoueaypa npoBeleHHsi KOHTPOJIbHOro MeponpusTusi: IIpoBepka oTuera mo J1abopaTtopHOU
paboTe, YCTHBIH OTpoc

Kpartkoe cogep:xanue 3aanus:
HccnenoBaTh 3aBHCUMOCTD CTETIEHH YEPHOTHI MaTepHalia OT TeMIepaTyphl

KoHTpoJibHbIE BOIPOCHI/3a/1aHUA:

YMers: paccYuThIBaTh 1.1 PaccuutaTh Ecob ceporo Tena npu 3agaHHOI
TEMIIEPATYPHBIE MOJI B DJIEMEHTAX TEMIIEPAType TeJIa U CTEIIEHN YEPHOTHI €0 MIOBEPXHOCTH
KOHCTPYKIIUU TEIJIOBBIX 5 2 TlocTpouTh rpadMK U3MEHEHUS CTEIIEHH YEPHOTHI OT
TEIJIOTEXHOJIOTMYECKUX YCTaHOBOK TEMIIEPATYPHI

c LEJbI0 o0ecrieueHus 3 OueHuTh IIOTHOCTh OTOKA PE3yIbTHPYIOIIETO

3P PEKTUBHOCTH IIPOLIECCOB U3TyYEeHHUs Ha CTEHKaX CTEKJITHHON KOJIOBI YyCTaHOBKU
Terromaccooomena (4)

Onucanune MKAJbI OIICHUBAHUA:

Ouyenka: 5
Huodicnuii nopoe svinonnenus 3aoanus 6 npoyermax: 10
Onucanue xapakmepucmuku vtnoanenus 3nanus.; OueHka "oTIMYHO" BBICTABIISIETCS €CIIN 3aJJaHNE
BBITIOJTHEHO B MOJIHOM 00'beMe WIIH BBITIOITHEHO MPEUMYIIIECTBEHHO BEPHO

Ouyenka: 4
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Huoicnuii nopoe evinonnenus sadanus 6 npoyenmax.: 60
Onucanue xapakmepucmuku evtnonanenus 3uanus. OueHka "Xoponio" BbICTABISETCS €CIU
OOJIBIITMHCTBO BOIPOCOB PACKPHITO. BBIOPAHO BEPHOE HANIPABIICHUE JJIS PEIICHUS 3a/1a4

Ouenxa: 3
Huoicnuii nopoe svinonnenus 3aoanus 6 npoyenmax. 50
Onucanue xapakmepucmuku ebtnonnenus 3uanus. OueHka "yJ10BICTBOPUTEIHHO" BBICTABISAETCS
€CJIM 3aJ]aHuE PEUMYIIECTBEHHO BBITIOJIHEHO

Ouenka: 2
Onucanue xapaxmepucmuxu evinoinenus snanus: ONeHKa "HeyI0OBICTBOPUTEIILHO" BEICTABIISICTCS
€CJIM 33JIaHUE BBITOJIHEHO HEBEPHO HMJIU MPEUMYIIECTBEHHO HE BBIMOJTHEHO

5 cemecTp

KM-1. Tepmunosiornuecknii tect «Cucrema qudppepeHunaibHbIX yPABHEHH I
COXpaHeHHs] KOHBEKTUBHOI'O TEMJIOMACCOOOMEHA)

®opmpbl peanauzanuu: [lncemenHas padora

Tun kouTpobHOro Meponpusitus: Tectuposanue

Bec kouTposabHoro meponpusitusi B BPC: 5

IIpouenypa npoBeaeHns KOHTPOJBLHOI0 MeponpuAaTHA: OTBETHI IMCHBMEHHO HA BOIIPOCHI TECTA

KpaTKOC Cod€cpiKaHMuE 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 C¢ipn 00TCKaHHH ILTACTHHBL

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

=)

KoHTpoJibHbIE BOIPOCHI/3a/1aHUA:

. I. Maremaruueckoe OIHCAHHC Hponecca KOHBCKIHBHOI'O TeIL1oodMeHa:
3HaTI)' 3aKOHBI H OCHOBHBIC auphepeHIHATEHBIE YPABHEHHA SHEPTUH, JIBHKEHHA, HEPA3PBIBHOCTH.
2 e r v
(pI/I3I/IKO'MaTeMaTI/IquKI/Ie MOHCHI/I Z. }r"..]umm OIHO3HATHOCTH
A EPHBIICII“C TCILTOOTIAYH.
IIepeHoca  TEeIUIOTBI W MAaccChl 4. wneno Hyccensta. ) ) )
5. Tlonsrne TIOTPAHUYTHOTO  CJI0A ]'u,'tpn;unummmumm H TEIUIOBOH TOTPaHHTHLIH
MPUMEHUTETBHO K e,
6. udipepeHimatbHple  YpaBHEHHA — KOHBEKTHBHOTO  TelUloMaccooOMeHa B
TeHHOTeXHquCKHM I/I l]pHG.lllH\’Elll]ll HOTrpaHH'HOrO ClI0A
7. KauecTBeHnwni anaams XAPaKTCPHCTHR THAPOIHHAMHYCCKOTO MOTPaHHTHOT O CITOA.
TCIIJIIOTEXHOJIOTUYECKUM 8. unesno Pefinonsca
5 9. KauecTBeHHBII aHATHI XapPAKTEPHCTHK TEMIOBOTO NOTPAHHYHOTO CIIOA.
YCTaHOBKaM u cucteMam ( ) 1 10. Knacendmkanns tennonocntenteii no uneny Hpanarms

Onucanue MKAJbI OIICHUBAHUA:

Ouyenka: 5
Huodicnuii nopoe sévinonnenus 3aoanus 6 npoyermax: 10
Onucanue xapakmepucmuku evinoanenus snanus: OneHka "OTINYHO" BBICTABIISCTCS SCIIH 3aaHue
BBIIOJIHEHO B TIOJTHOM 00bEME MJTH BBITIOJTHEHO MPEUMYIIECTBEHHO BEPHO
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Oyenxa: 4
Huoicnuii nopoe evinonnenus 3aoanus 6 npoyenmax. 60
OnucaHnue xapakmepucmuxu evlnoinenus 3Hanus: OLeHKa "X0opouio" BICTaBISETCS €CIu
OOJIBITMHCTBO BOIIPOCOB PACKPHITO. BEIOPAHO BEPHOE HAIIPABIICHHUE ISl PEIICHUS 3a1a4

Oyenka: 3
Huoicnuii nopoe evinonenus 3aoanus 6 npoyenmax. 50
Onucanue xapakmepucmuxu evinonnenus 3uanus: O1neHka "yI0BIeTBOPUTEIHLHO" BHICTABIISACTCS
€CITH 3aJIaHUE MPEUMYIIECTBEHHO BBITIOJTHEHO

Oyenka: 2
Onucanue xapakmepucmuku 8binoanenus 3uanus. OueHka "Hey10BIETBOPUTEILHO" BBICTABIACTCS
€CJIM 3aJ]JaHUe BBITIOJHEHO HEBEPHO WJIM MPEUMYILECTBEHHO HE BBITTOJIHEHO

KM-2. KontpoabHas padora «Temiooraadya u conpoTuB/IeHHE IPH BHIHYKICHHOM
00TeKaHNM IJIACTHHBI, TPYOBI, MyYKa TPYyO»

®opmbl peaausanun: [lucemennas padbora

Tun kouTpoabHOro Meponpusitusi: KonrpossHas padora

Bec konTposbHOro meponpustusi B BPC: 20

IIpouenypa mnpoBeaeHHsi KOHTPOJIBHOIO MeponpusaTHsa: IluceMeHHOe pelleHHEe BapUaHTOB
3a1aHus U3 IBYX (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/3a1aHUA:

3HaTh: 3aKOHBI COXpaHEHUS U 1.1I3mMenuTcst v pe3ynbTar B 3agaue 4.4, eciau
MpeBpaICHUS SHEPTUU oOTekaHue OyAeT He IPOAOIBHBIM, a MOMEPEYHBIM
NPUMEHHUTEIPHO K  CHCTEMaM
nepefaun W TpaHchopManuu
TeTI0THI (5)

Onucanue MKAJbI OLEHUBAHUS :

Ouyenka: 5
Huorcnuii nopoe evinonnenus 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 eblnonenus 3Hanus: OLeHKa "Xopouio" 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 "ya0BIeTBOPUTENIHLHO" 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 jjadoparopHbixX padoT « BbIHy:KIeHHasi KOHBEKIH

®opmbl peanu3anuu: YcrHas popma

Tun KOHTPOAbHOTO Meponpusitus: OTuer

Bec koutposabHoro meponpusitusi B BPC: 10

IIpouenypa mpoBeaeHHsi KOHTPOJIbHOr0 Meponpusitusi: [IpoBepka oTdera mo 1abopaTopHOU
paboTe, yCTHBIH OIpoc

Kpatkoe cogepxanue 3agaHus:
HccnenoBath TEII00TAAYY IIPU OOTEKaHHUH MJIACTUHBI (MIONEPeYHOM 00TEKaHUU TPYObI)

KoHTpoJibHbIE BONIPOCHI/3aJaHUA:

3HaTh: KaJIOpUYECKHUE u 1.1
HepeHOCHbIe CBOI‘/'ICTBa pa60lH/IX ‘l:-lll:‘l[l\‘l)lllit: MOrpaHHYHOTO ¢aod. ['MApojHHaMIUecKHii ¥ TEIIOBOI MOTpaHHYHLI
BCHICCTB TCINIOOHCPICTUUCCKUX U 2
TCIIIOTCXHOJIOTMHICCKUX YCTaHOBOK T'enyroodzen mpu 1aMHHAPHOM H TYPOYICHTHOM IIOTPAHHTHOM CJ10€ Ha IUIACTHHE.
u cucteM (5) 3
a r .
Y CII0BUSL OJHO3HAYHOCTHU

Onucanue MIKAJbI OLlEeHUBAHUS

Ouyenxa: 5
Huodienuii nopoe sévinonnenus 3aoanus 6 npoyermax: 10
Onucanue xapakmepucmuxu evlnoinerus 3Hanus: O1eHKa "OTINYHO" BBICTABIISETCS €CIIH 3aJaHue
BBHITIOJTHEHO B MOJIHOM 00'beMe WIJIH BBITIOTHEHO MPEUMYIIIECTBEHHO BEPHO

Ouenka: 4
Huodicnuii nopoe sévinonnenus 3adanus 6 npoyermax: 60
Onucanue xapaxmepucmuxu evlnoinenus 3Hanus: OLeHKa "X0opoIIo" BEICTaBISETCS €CITN
OOJIBIIIMHCTBO BOIPOCOB PACKPBITO. BBIOPAHO BEPHOE HANPABJICHUE JJIS pelIeHUs 3a/1a4

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

Oyenka: 2
Onucanue xapaxmepucmuxu evinoineHus sHanus: OTNeHKa "HeyI0BISTBOPUTENLHO" BEHICTABIISETCS
€CJIM 33JIaHUE BBITOJIHEHO HEBEPHO HJIU MIPEUMYIIECTBEHHO HE BBITOJTHECHO
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KM-4. KoutpoJuabHas padora «Tensioornaya npu ¢Bo00IHON KOHBEKIIUN H
Maccoo0OMeH Npu UCTIapeHnn»

®opmbl peaquzanun: [TuceMennas padora

Tun KoHTpoIBHOr0 MeponpusaTus: KontponsHas padora

Bec konTposabHoro meponpusitusi B BPC: 20

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

KpaTlcoe CodcpiKaHUuE 3alaHUA:
3.11. [Ba ropu3oHTaNbHLIX NapONPOBOAa OJHHAKOBOH ILIHMHEL B CTO-
KOHHOM BO3AYXE C fo, = 50 °C MMEHT TeMnepaTypy NOBEPXHOCTH COOT-
BeTcTBEHHO £, = 450 °C u £, = 200 °C. Bo CKOJIBKO pa3 pasnuyaoTcs
TEMJOBBIE MOTEPH € MOBEPXHOCTH MapomnpoBOAOB, €CIH OTHOLUEHHE HX

8.12. IInockas
[TIOTOKOM CYXOTO |

-~ = 20 °C, paBn
nayu npu x = 0,1 |

KoHTpoJibHbIe BONIpOChI/3aJaHUA:

YMeTb: paccuMTHIBATH MPOLIECCHI 1.0Ompenenuts cpeaHuii KodpUIMEHT MacCOOTIauu B
TEIIOMACCONEPEHOCA B AJIEMEHTAX 3agade 8.12, ecnu pyinHa riacTuHbI - 0.5 M
TEMJIOTEXHUUYECKOTO u

TEIUTOTEXHOJIOTHYECKOTO
obopynoBanus (5)

Onucanue MKaJbl OLICHUBAHUA:

Oyenka: 5
Huowcnuil nopoe evinonnenus 3aoanus 6 npoyenmax: 100
Onucanue xapaxmepucmuxu ebinoneHus snanus: OueHka "oTIMYHO" BBICTABIISETCS €CIIU 3ajaHNe
BBITIOJTHEHO B MOJIHOM 00'b€ME WIIHM BBIIIOJHEHO MPEUMYIIIECTBEHHO BEPHO

Oyenka: 4
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Huoicnuii nopoe evinonnenus 3aoanus 6 npoyenmax. (5
Onucanue xapakmepucmuku evtnonanenus 3uanus. OueHka "Xoponio" BbICTABISETCS €CIU
OOJIBIIMHCTBO BOIIPOCOB PACKPHITO. BEIOPAHO BEPHOE HAMPABIICHHE JISI PEIICHUS 3a]1a4

Ouenxa: 3
Huodicnuii nopoe svinonnenus 3aoanus 6 npoyenmax: 50
Onucanue xapakmepucmuku ebtnonnenus 3uanus. OueHka "yJ10BICTBOPUTEIHHO" BBICTABISAETCS
€CJIM 3aJJaHUE TTPEUMYIIECTBEHHO BBITIOJIHEHO

Ouenka: 2
Onucanue xapaxmepucmuxu evinoinenus snanus: ONeHKa "HeyI0OBICTBOPUTEIILHO" BEICTABIISICTCS
€CJIM 33JIaHUE BBITOJIHEHO HEBEPHO MJIU MPEUMYIIECTBEHHO HE BBIMTOJTHEHO

KM-5. 3ammTa nukia jadéopatopabix padotr «CBo001HAS KOHBEKIMD)

®opmbl peanuzanmuu: YcrHas Gpopma

Tun koHTpPOBHOTrO MeponpusaTHs: OTUeT

Bec konTposbHOro meponpustusi B BPC: 10

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

Kpatkoe conepxanue 3agaHus:
HccnenoBaTh TEIIIOOOMEH IpU CBOOOTHON KOHBEKIIMU OKOJIO TIOTPYKEHHBIX B )KUIKOCTB TEJ

KoHTpoJibHbIE BOIPOCHI/3a/1aHUA:

Ymerts: paccuuThHIBaTh 1.1 Paccuutats uncio Penes

Temmeparypuple  mons  (mons 2 OnpenenuTh MIOTHOCTh TEIJIOBOTO MOTOKA MTPU

KOHIIEHTpaLHiA BEIIIECTB) B CBOOOTHOM KOHBEKIIUU

MOTOKaxX TEXHOJIOTHYECKHX 3 Paccunrtath cpennuii KOOQGUIUEHT TEIIOOTAa4YH B

KUAKOCTEN U Ta3oB (5) CMEILIaHHOM peXHMe CBOOOIHOM KOHBEKIIMH OKOJIO
BEPTUKAIBHON CTEHKH

OnucaHue MKaJbI OlleHUBAHUS:

Oyenka: 5
Huorcnuii nopoe sevinonnenus 3adanus 6 npoyenmax: 10
Onucanue xapakmepucmuxu evlnoinenus 3Hanus: OueHKa "0TINYHO" BBICTaBISIETCS €CIIH 3aJaHNe
BBITIOJIHEHO B MOJHOM 00BEME HJIM BBITTOTHEHO MPEUMYIIIECTBEHHO BEPHO

Oyenka: 4
Huoicnuii nopoe evinonnenus 3aoanus 6 npoyenmax.: 60
Onucanue xapaxmepucmuxu ebinonneHus snanus: OueHkKa "Xopouo" BEICTaBISETCS €CIH
OO0JIBIIMHCTBO BOIIPOCOB PACKPHITO. BBIOPAHO BEPHOE HANpaBJICHUE JUIsl pEIIeHUs 3a/1a4

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

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

KM-6. PacueTrHoe 3a1anue «TensioMmaccooOMeH B Ten1000MeHHBIX aNapaTax»

q)OprI peaan3anmm: KOMHBIOTCpHOC 3aaHuc
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Tun KOHTPOIbHOTO MeponpusiTusi: TBopueckas 3a1aya

Bec konTpoabHoro meponpusitusi B BPC: 25

IIpouenypa mpoBeleHUsi KOHTPOJIbLHOr0 MeponpusaTus: Pemenue 4-x 3amad TP ¢ momorisio
KOMITBFOTEPHBIX ITPOTPaMM IO BapHaHTaM, IPOBEPKA MPABUILHOCTH, OIIPOC

Kpatkoe conep:xanue 3aganus:
HaunonanbHblii HcciieqoBaTe bkl yausepeurer ""MIOHN"
Kadenpa reoperndeckux ocHoB TeruiotexHuku uM. M.I1. BykanoBuua
Pacuérnoe 3aganue Ne 2 o kypey «TermmomaccooOMeH»
['pynna ®I1- -2 _ CryneHt Bapuant Ne no xypnainy BAPC
3agaua 1.
Bona npu Temnepatype 70 + (Hom. I'p.+ BapuanT) 0C u naBnenuu 4 6ap mocryrmaer B
HaJ3eMHBIA TPyOOTpoBOI (THIOpasMep Tpyosl d2*0 = 50*2 M), TPOJIOKEHHBIH Ha OTKPHITOM
Bo3xayxe. Pacxon Bogst G = 0.005 + 0.01*(Hom. I'p.+ BapuanT) xr/c. Marepuan
TpyOOIIpoBOJa — yriepoaucTas ctaib. TpyOonpoBoa 06 1yBaeTcs B IONEPEYHOM HaAIlPaBJICHUU
aTMoc(hepHBIM BO3TyX0M, nMetomeM Temrepatypy -30 0C mpu ckopoctu Betpa W = 0 +
(Bapuant-1) * (Hom. I'p.+ Bapuanr)/26, M/c. /1151 yueTa TEIIOBBIX IOTEPH 32 CUET
U3JTy4EHUs IPUHATH CTENEHb YEPHOTHI OBepXHOCTU TpyOonposoaa 1 - (Hom. I'p.+
BapuanT)*0.01, npu Temreparype OTHECEHUS pPaBHOM TeMIieparype aTMoc(epHOro Bo3ayxa.
Omnpenenuth Ha KakoM paccrosiHuM ( L ) oT Bxona B TpyOy cpeqHemMaccoBas TeMIeparypa
BozbI craneT paBHa 0 OC. Iloctpouts rpaduku txk(x). PaccuntaTs rugpaBnudeckoe
COIPOTHUBIIEHUE TPYOOIIPOBOIA.
Yka3zanue: CpaBuutsh pemienue no ¢popmy.ie lllyxosa u meroxy €- NTU.

3agava 2.

Ha HapyxHO# MOBEpXHOCTH FTOPH3OHTAILHO PACIIONOKEHHBIX TPYO (THUIIOpa3zmep TpyO u3
HepskaBetoleit cranu d2*6 = 14*1.4 Mmm), morpyeHHbIX B OOJIBII0N 00bEM MPOUCXOAUT
KUIIEHUE BOJIbl. TEIIOHOCUTENEM SIBJIIETCS BOJA, IPOTEKAOILAsi BHYTPU TPYO CO CKOPOCTHIO
w =2 + (Hom. I'p.+ Bapunant-2)*0.1, M/c. OnipeaenuTh pexXuM KUTICHHsI, MUHIMAIbHBIN
pa3mep akKTUBHOTO IIEHTpa MapooOpa3oBaHusl, HANTH KOI(PGUIIUEHT TEIJIOOTIAaYH CO CTOPOHBI
Kurnsen Bossl 02, BT/M2K u miioTHOCTh TenmIoBoro noToka q, Br/mM2, ecnu u3BectHO, 4TO
JIaBJICHUE NP KOTOpoM KUMHUT Bojia p2=4.3+(Hom. I'p.+ Bapuanr-2)*0.04 MI1a,
Temneparypa u aasienue rermonocutens t1=280 0C u p1=12.7 MIIa, cooTBeTCTBEHHO.
VY4ecTb, 4TO B IpoIECCE IKCILTyaTallui Ha BHYTPEHHEW U BHEIIHEW TOBEPXHOCTU TPYObI
00pa3yIoTCsl OKCUAHBIE IIJICHKH, CYMMapHOE TEPMUYECKOE COMPOTUBIIEHUE KOTOPBIX
cocrasiuset 2*10-5 Mm2K/Br.

3agava 3.

Heob6xoaumo oxnaauts macio (MC-20), npuMmeHsieMoe B CUCTEME CMa3KH MTPOMBIITUICHHOU
ra3oBoil Typ6unsl, ot Temneparypsl 100 0C no temneparypsl 60 0C, npu pacxoae macna 0.1
Kr/c. TexHudeckasi BOJa CUCTEMbI OXJIAKICHUSI UMEET AaBjieHue p = 4 6ap u temrnepatypy 30
0C. MakcumanbHblit pacxon Bojbl 0.2 kr/c. BbiOpaTh Hamnydmmid BapuaHT TEIUIOOOMEHHUKA
U3 IBYX:

1. IIpoTHBOTOYHBIH TEIIOOOMEHHUK THIIA "TpyOa B TpyOe", BO BHyTpeHHEH TpyOe 1uameTpoM
25 MM NpOTeKaeT BOJa, B KOJBIEBOM KaHalle IPOTEKaeT Maciio, JUaMeTp Hapy>KHOM TpyOsI 45
MM.

2. [IpoTUBOTOYHBIN KaHAJIBHBIN IIACTUHYATHIN TEJIO0OMEHHUK KyOudyeckoi (hopmsl,
oOpa3zoBaHHbIi N MIacTUHAMHU, OTCTOSIIMMU APYT OT Apyra Ha pacCTOSHUU S, MM. Uucio
kaHajoB < 70.

Kpurepuu orbopa:

1. lnmvua annapara

2. 'mppaBnuueckoe CONPOTUBIICHHE M0 KaXKIOMY TEIUIOHOCUTEIIO

3anaua 4.
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O1eHUTh CYTOYHBIN PAcX0/l MOAMUTOYHON BOJBI [KI/CYTKHU | AJsi KOMIICHCAIIMH MTOTEPh BOJIBI U3
OacceifHa 3a cyeT ucnapenus. 3epkano Oaccerina umeet pasmepsl 6+0.1*(Hom. I'p.+
Bapuanr) x 12+0.1*(Hom. I'p.+ BapuanT) [M], Temnepatypa u OTHOCHUTEIIbHAS BIaKHOCTb
Bo3nyxa 25+0.1*(Hom. I'p.+ Bapuant) 0C u 50% + 1*(Hom. I'p.+ Bapuanr) ,
COOTBETCTBEHHO. Betep 001yBaeT moBEpXHOCTH BOABI BOJIb JITMHHON CTOPOHBI CO CKOPOCTBIO
w = 1.5+ 0.1*(Hom. I'p.+ BapuanTt) [M/c]. CunutaTh MOBEPXHOCTH BOJIbI IJIAJIKOW U YPOBEHb
BOJIbI B OacceliHe HEU3MEHHBIM U COBIAJAIONIUM C KpasiMu OacceiiHa.

Jluteparypa

1. LBetkoB @.D., ['puropreB b.A. Termmomaccooomen: YueOHUK a1 By30B. — M.: M31-Bo
MDY, 2011.

2. LetkoB @.D., Kepumos P.B., Bennuko B.W. 3amaunuk mo termiomaccooomeny. — M.:
M5H, 2008.

KoHTposibHbIEe BONPOCHI/3aJaHUA:

YmerTsb: paccyuThIBaThH 1.IIpumennts eps-NTU meron ansa pemenus 3anauu Ne3
TEeMIIepaTypHBIE MOJISI B DJIEMEHTaX
KOHCTPYKLUU TEIJIOBBIX u
TEIUIOTEXHOJOTHYECKUX YCTAHOBOK
c LEJbI0 o0ecrnieueHus
a3 exTuBHOCTH MIPOIIECCOB
TerioMaccooomena (5)

OnucaHue MKAaJbl OlleHUBAHUS .

Oyenka: 5
Huoicnuii nopoe svinonnenus 3aoanus 6 npoyenmax: 10
Onucanue xapakmepucmuku blnonenus 3nanus; OueHka "oTIMYHO" BBICTABIISIETCS €CIIU 3aJJaHue
BBITIOJIHEHO B MOJHOM 00BHEME HJIM BBITTOTHEHO MPEUMYIIIECTBEHHO BEPHO

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

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

Oyenka: 2
Onucanue xapaxmepucmuku evinoaneHus snanus: OLeHKa "Hey10BIETBOPUTEIIBHO" BBICTABIIAETCS
€CJIM 3aJIaHUE BBIITOJIHEHO HEBEPHO WUJIU MPEUMYIIECTBEHHO HE BBINOJIHEHO

KM-7. 3amuTa uukia jadoparopusix pador «Temsiooomen npu
KUNeHun/KoHaeHcauuu. TenjiooOMeHHbIe annapaTbh)

®opmbl peaausanuu: YcrHas popma

Tun KoHTpoILHOr0 Meponpusitusi: OT4eT

Bec konTposbHoro meponpusitusi B BPC: 10

IIpoueaypa npoBeleHHs] KOHTPOJIbHOro MeponpusaTusi: I[IpoBepka oTuera mo J1abopaTtopHOU
paboTe, yCTHBINA OTIPOC

Kparkoe conepxanue 3agaHus:
HccnenoBaTh KpUBYIO KMIIEHUS HA IOBEPXHOCTH B OOJIBILIOM 00beMe
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KoHTpoJibHbIE BONIPOCHI/3aJaHHA:

YMers: paccYuThIBaTh 1.1 PaccunTaTh 3anac 10 Kpu3uca KUIeHHUs
TeMIepaTypHbIE MOJIs B AJIEMEHTAX 2 Paccuurath qkpl u qrp2

KOHCTPYKLUU TEIJIOBBIX u 3 Paccunrars K03 punuerT TemnooTnaun
TEIIOTEXHOJIOTHYECKUX YCTaHOBOK

c EIBIO obecrie4eHus

a3 dexTuBHOCTH MPOIIECCOB

Teromaccooomena (5)

Onucanne MKAJbI OIleHUBaAHUS:

Ouyenxa: 5
Huoicnuii nopoe evinonenus 3aoanus 6 npoyenmax. 710
Onucanue xapakmepucmuxu evlnoinerus 3Hanus: O1ueHKa "0TINYHO" BBICTABIISIETCS €CJIM 3aJaHue
BBITIOJTHEHO B MTOJIHOM 00bEME WIIH BBITIOJHEHO MPEUMYIIIECTBEHHO BEPHO

Ouyenka: 4
Huoicnuii nopoe evinonnenus 3aoanus 6 npoyenmax. 60
Onucanue xapakmepucmuxu evinoinerus 3Hanus: O1eHKa "Xopoio" BEICTABISAETCS €CITU
OOJIBITMHCTBO BOIIPOCOB PACKPBITO. BEIOPAHO BEPHOE HAIIPABIICHHUE ISl PEIICHUS 3a/1a4

Oyenka: 3
Huoicnuii nopoe evinonnenus 3aoanus 6 npoyenmax. 50
Onucanue xapakmepucmuxu evinonnenus 3uanus: O1eHKa "yI0BIeTBOPUTEHLHO" BHICTABIISETCS
€CITH 3aJIaHUE MPEUMYIIECTBEHHO BBITIOJHEHO

Oyenka: 2
Onucanue xapaxmepucmuxu 6blnoanenus 3Hanus: OLeHKa "HeyJ0BIETBOPUTEIBHO" BHICTABIISACTCA
€CJIM 3aJJaHue BBHITIOJHEHO HEBEPHO WJIM MIPEUMYIIIECTBEHHO HE BBITIOJIHEHO
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COJIEPKAHUE OIIEHOYHBIX CPEJICTB TIPOMEXKYTOUYHOM ATTECTAIIUA
4 cemecTp
@opMa NPOMEKYTOUYHOM aTTecTalumM: JK3aMeH

IIpumep Onsiera

OOwumii BUA pelIeHust Ui TEMIIEPAaTyPHOTO MOJIsl B TOHKOM IUTACTHHE MPH €€ OXJIaXKACHUH B Cpesie
C TIOCTOSIHHOM TeMnepaTypoii Ha craguu Fo>0,3. Uto xapakTepusyeT KaKablii 13 COMHOKUTENEH
sTOTO pemenus? YeMy paBHa TeMIiepaTypa HOBEpXHOCTH TuacTHHbI pu Fo=3, ecu Bi=101.

Temmooomen HU3JIIYUYCHHUEM MCKAY ABYMS IMOBCPXHOCTAMHU, PA3ACIICHHBIMU CHCTEMOH OKpaHOB

Brruncnuts 3HaueHus kpurepueB bro n Oyphe 715 TOHKOM TUTACTHHBI, €CITH 331aHbl: 0=20 MM,
a=50 Br/m2K, a=0,810-7 m2/c, A=2 Bt/m K, 1=15 mun. KakoBa TemnepaTtypa Ha OCH , €CITH
HavaibpHas TeMieparypa miactussl 200 0C, a Temmneparypa xunkocta 50 0C?

IIpouenypa nposenenust
OuHo 10 GMiIeTaM yCTHO

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

1. Komnerenuusi/Mnankarop: NJI-3ork-4 JleMoHCTpupyeT moHUMaHNEe OCHOBHBIX 3aKOHOB
TEIIOMacCOOOMEHA U MPUMEHSET UX JUIsSl pACUETOB 3JIEMEHTOB TEIIOTEXHUYECKUX YCTAHOBOK U
cUcTeM

Bonpocsl, 3aganus
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 TermionepeHoca: TEIIonpOBOHOCTh

2. CriocoOBbI TeIIonepeHoca: KOHBEKIUS

3. Croco0slI TeIIonepeHoca: u3ny4eHmue

4. OnpesieneHNe OCHOBHBIX MOHATUI: TEMIIEPATYPHOE M0JI€, €AUHUIBI U3MEPEHUS

TEeMIEPaTyphl, U30TEPMHUUECKAst TIOBEPXHOCTh

5. OnpeneneHre OCHOBHBIX MOHSTUN: FPaJJUEHT TEMIIEPATYPbI

6. Onpenenenre OCHOBHBIX MOHITHIA: TEIIOBOM MOTOK

7. OnpeneneHre OCHOBHBIX MOHSTHUMN: IIIOTHOCTh TEIUIOBOTO MOTOKA.

8. BekTop MJI0THOCTH TEIIOBOI'O MOTOKA.

9. 3akoH TemonpoBoaHOCTH Dyphe.

10. KoappuumeHT TernnonpoBoHOCTH
OTBeTHI:

W3 nekuMoHHOro MaTepuaina, U3 JUTepaTypHbIX HICTOUHUKOB
BepHBbIi1 OTBET: U3 JTEKIIMOHHOTIO MaTepuana

II. Onucanue wikanvl oueHuBanus

Ouyenxa: 5
Huosienuii nopoe sévinonnenus 3adanus 6 npoyermax: 90
Onucanue xapakmepucmuxu 8blnoaHeHus 3nanus: 1IpaBuIbHO pelieHa 3a/1a4a, JaHbl Pa3BepPHYTHIE
OTBETHI Ha JIBa BoIlpoca Ouiera

Ouyenka: 4
Huodicnuii nopoe évinonnenus 3a0anus 6 npoyenmax: 15
Onucanue xapakmepucmuku 6blnoHeHus 3nanus: TIpaBUIbHO pellieHa 3a/1a4a, JaH Pa3BEePHYThIN
OTBET Ha OJIUH BOIPOC OWJIeTa, MPOJAEMOHCTPUPOBAHO MOHUMAHKUE CYTH BTOPOT'O BOIIPOCa

Oyenka: 3
Huodicnuii nopoe sévinonnenus 3aoanus 6 npoyermax: 50
Onucanue xapakmepucmuxu ebinoanenuss 3nanus: IIpaBIIBHO pellieHa 3a1a4a,
POJIEMOHCTPUPOBAHO MOHUMAHKE CYTH TIEPBOTO U BTOPOT'O BOIIPOCa

Oyenka: 2
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Onucanue xapakmepucmuxu 6blnoneHus 3uanus: PaboTa He BBITIOIHEHA WU BBHIIIOJTHEHA
MPEUMYIIECTBEHHO HEMPaBUIHHO

1I1. IIpaguna évicmasnenus umo2o80i OYeHKU no Kypcy

Ox3ameH. O1ieHKa onpeiensieTcs B COOTBeTCTBHH ¢ [lososkeHreM o 0amuibHO-pEHTHHTOBOM CUCTEME
st cryaentoB HUY «MOW» Ha ocHOBaHMHM CEMECTPOBOM U AK3aMEHALIMOHHON cocTaBistomux B
MIPUJIOKEHUE K IUIIOMY BBIHOCHTCS OIIEHKA 3a 5 ceMecTp

5 cemecTp
®opMa NIPOMEKYTOUYHOM aTTecTalun: DK3aMeH

IIpumep Onnera

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

Pacuer TernooTnaun npu mIeHOYHON KOHACHCAIMY Ha BEPTHUKAIBHON IIacTuHe (Tpyoe) ¢
o | MomomBIo 0e3pa3MepHBIX KPUTEPUEB.

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

|. Ilepeuens komnemenyuil/unOuUKamopo8 u KOHMPObHBIX 60NPOCOB NPOGEPKU PE3YTbIANO8
0CGOCHUA OUCUUNIUHDL

1. Komnerenuuss/Muaukarop: NJI-3onk-4 JleMOHCTpHpYyeT MOHUMAaHIE OCHOBHBIX 3aKOHOB
TEIMIOMacCcOOOMEHa U MPUMEHSET UX ISl pACUETOB SJIEMEHTOB TEIUIOTEXHUYECKUX YCTAHOBOK U
CHCTEM

Bomnpocel, 3axanus
1.

Temn000MeH U CONPOTUBIICHHE NIPU TEYCHUH B TpyOe. DKBUBAJICHTHBIN (THPaBINICCKHN)
1 | Amamerp TpyOONpoBO1a, UMEIOLIETO Pa3inuHy0 (opMy nonepedHoro ceuenus. Juarpamma
" | Moyamn.

Konnentpanmonnas 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 TEMII0O00OMEH: OCHOBHBIC TIOHSTHS, PEXKAMBI TCUCHHUS, KOOPPHUIMEHT TEIII00TIauH,
MOHSATHE TIOTPAHUYHOTO CJIOS, THIPOAMHAMUYCCKHUM U TEIUIOBOW TOTPaHUYHBIC CIIOU.

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

e-NTU merton pacuera peKynepaTUuBHBIX TEINIOOOMEHHBIX anmapartoB. Pacuet addexruBHOCTH (€)
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 monepevuHoM o0TekaHuu TpyObl. OCOOEHHOCTH Pa3BUTHSI 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 TEIIO0OMEHHBIX allapaToB: ypaBHEHUE
10, | TEIVIONEPEAIHN U YPABHEHUE TEILIOBOIO Gananca. Buisl pacueTos.

MarepuaJsl 1JIs1 IPOBEPKHU OCTATOYHBIX 3HAHUM
1.1. MaremaTHueckoe onucaHue npolecca KOHBEKTHBHOTO TeIIooOMeHa: nuddepeHuaibHble
YpaBHEHUS SHEPTUH, IBUKEHUS, HEPA3PBIBHOCTH.
2. YcnoBus 01HO3HaYHOCTH
3. YpaBHEHHE TEIUIOOTIa4H.
4. uyucno Hyccenbra.
5. IlonsiTHE MOrpaHUYHOrO ClIos. [ MIpOAMHAMUYECKUI U TEIUIOBOW ITOIPaHUYHBIN CIIOM.
6. luddepennmanpHbie ypaBHEHUI KOHBEKTUBHOT'O TEINIOMACCOOOMEHa B MPUOIMKEHUH
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 eublnoineHus 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, MPOAEMOHCTPUPOBAHO TTIOHUMAaHHE 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 8vinoihenus 3nanus: Pabora He BBITOJIHEHA WIX BBITIOJTHEHA
PEUMYIIECTBEHHO HETPABHILHO

1I1. IIpaguna évicmasnenus umo2o80i OyeHKu no Kypcy

Ok3ameH. OneHka onpenensercss B cooTBeTCTBHU ¢ IlonoxkeHnem o 6auibHO-pEHTUHIOBOM cucteme
st cryaeatoB HUY «MOW» Ha ocHOBaHMM CEMECTPOBOM U 3K3aMEHAI[MOHHOM cocTaBisonmx B
IIPWIOKEHUE K JUIIJIOMY BBIHOCHUTCS OLICHKA 3a 5 cemectp. [Ipumeuanune: OnieHOYHBIE MaTepUalIbl
10 TUCIUTUIMHE IPpUBEIeHBI B (hoHAe oneHouHbIX MaTtepuaioB OITOII.
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