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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 AeMOHCTPpUPOBATh TPUMEHEHNUE OCHOBHBIX CIIOCOOOB TOJTyYCHHSI,
npeoOpa3oBaHusl, TPAHCIIOPTA U UCIIOJIB30BAHUS TEIJIOTHI B TEIJIOTEXHUYECKUX YCTAHOBKAX U

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

1 BKIIFOYACT:
JJIA TEKYIEro KOHTPOJIA YCIIEBA€MOCTH:

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

dPopma peanuzauuu: [TucbmenHas padora
1. KonTponbHas pabota «BHyTpeHHne uctounuku. Murencudukanus reroodMeHa
(opedpenne)» (KontponbHas pabora)
2. KontponbHas padota «CTanmoHapHasi TETIONPOBOIHOCTh TUIOCKOW U IMTUIUHAPUIECKON
creHkn» (KoHtposnbHas padota)
3. KonTponbHas padota «Temnooraaua u COPOTUBIEHUE NPU BBIHYKJIEHHOM O0TEKaHUU
IUTaCTHHBI, TPYObI, myuka Tpy6» (KoHTponbHas pabota)
4. KontponpHas pabora «Temmoornaya mpu cBOOOHONW KOHBEKIIUA U MaCCOOOMEH NP
ucnapeaun» (KontponbHas pabora)
5. Tepmunonornueckuii Tect «BBenenue B rernooomen» (TectupoBanue)
6. Tepmunonoruueckuit Tect «Crucrema qudepeHnaIbHbIX YpaBHEHUH COXpaHEeHUs
KOHBEKTHBHOTO Terutomaccooomenay (TectupoBanue)

®Dopma peanuzaru: YctHas hopma
1. 3amuTa nukia 1adopatopHbIX padoT «BeIHYXkAeHHas KOHBEKIM» (OTueT)
2. 3amuMra MK J1abopaTopHbIX paboT «CBoOO HAs KOHBEKLU» (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 TEIIONPOBOAHOCTD U U3IyYCHHUE
(TBopueckast 3a1a4a)

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

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

3amura 1HKIIa J1abopatopHbIX padoT «TemoooMeH npu
KUTIEHUW/KOHIeHcanuu. TermnoooMeHHbIe anmapatbn» (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




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

®opmbl peaquzanun: [TuceMennas padora

Tun KoHTpoIBHOr0 MeponpusaTus: KontponsHas padora

Bec konTpoabHoro meponpusitusi B BPC: 15

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

KpaTlcoe CodcpiKaHUuE 3alaHUA:



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

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

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

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

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

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

1.31. 1o snext

KaloT TOK I = 30
ecJIv KO3pPHLIHEE

cocTaBiisetr 12 BT

10



Kak HM3MEHHUTC
ero IOKpPBITh pe3

1,5 MM IpH Heu3sn
M TEMIIEPATYPHI B

KoHTpoJibHbIE BONIPOCHI/3aJaHUA:

3HaTh: 3aKOHBI COXpaHEHUs U 1.Kak u3menutcs pezynbrat B 1.25, eciu yYuThIBaTh
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 3aoanus 6 npoyenmax. 15
Onucanue xapaxmepucmuxu evinoaneHus snanua: OueHkKa "Xopoo" BBICTABIIAETCS €CIIN
OO0JIBIIMHCTBO BOIIPOCOB PACKPHITO. BEIOPAHO BEPHOE HANpPaBICHHUE JUIsl pEIICHUs 3a/1a4

Oyenxka: 3
Huoicnuii nopoe evinonnenus 3aoanus 6 npoyenmax.: S0
Onucanue xapaxmepucmuxu evinoaneHus snanusa: OueHKa "y10BIETBOPUTEIBHO" BHICTABIIAETCS
€CJIM 3aJJaHue MPEUMYIIECTBEHHO BHITIOJIHEHO

KM-3. 3ammra nukia jadéoparopubix padot «TenjionpoBogHOCTb)
®opmbl peanuzanmuu: YcrHas Gpopma

Tun KoHTpPOILHOr0 MeponpusaTus: OTyer
Bec koHTpOBbHOrO Meponpusitusi B BPC: 15

11



IIpouenypa mpoBeaeHHsi KOHTPOJIbHOro Meponpusitusi: I[IpoBepka oTdera mo nabopaTopHOU
paboTe, yCTHBINA OIIPOC

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

KOHTpOJILHLIe BOHpOCbI/SaL[aHI/Iﬂ:

3HaTh: KaJIOpU4ECKHUe 51 1.1 Iuddepenunanbioe ypaBHEHHE TETIONPOBOAHOCTH
MIEPEHOCHBIC CBOMCTBA paboumx 2 Perienue aJist IIOCKON CTEHKHU
BEILECTB TEIUNIODHEPIrEeTUYECKUX U 3 CrauMoHapHBIN pexxum

TEIJIOTEXHOJIOTHYECKUX YCTaHOBOK
u cucteM (4)

Onucanne MKAJbI OIleHUBaAHUS:

Ouyenka: 5
Huoicnuii nopoe evinonnenus 3aoanus 6 npoyenmax. 70
OnucaHnue xapaxmepucmuxu 6vlnoinerus 3Hanus: OLeHKa "O0TIMYHO" BBICTABIISICTCS €CIIN 3a/1aHIE
BBIIOJIHEHO B TIOJTHOM 0O'bEME MJIH BBITIOJHEHO NMPEUMYIIECTBEHHO BEPHO

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

KM-4. Kourpoabnas padora «Buyrpennne ncrounnku. Marencudpukanus
Tenjioo0MeHa (opedpeHne)»

®opmbl peaausanun: [lucemennas padbora

Tun kouTpoabHoro Meponpusitusi: KonrponsHas padora

Bec kouTposabHoro meponpusitust B bPC: 15

IIpouenypa mnpoBeaeHHsi KOHTPOJBHOIO MeponpusaTHsa: IluceMeHHOe pelleHHe BapHaHTOB
3a/1aHus U3 ABYyX (Tpex) 3ajad Mo u3yyaeMon Teme

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

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

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

1.46. Temnepa
PaHOBOI0 CTEPXK
Onpenenutb OO

[MIPU MOIIHOCTH BI
paTypa oXJjaxnial

TCINNIOOTAAYH O =

13



KoHTpoJibHbIE BONIPOCHI/3aJaHUA:

YMeTh: pacCuUUThIBaATh MNPOUCCCHI l.OHpeIIeHI/ITB IIJIOTHOCTH TCIIJIOBOI'O ITIOTOKA Ha
TEIIJIOMACCOIIEPEHOCA B 3JIEMECHTAX 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
OnucaHnue xapaxmepucmuxu evlnoinerus 3Hanus: OLeHKa "X0opouIo" BEICTaBISETCS €CIN
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" BHICTABIISETCS
€CITM 3aJIaHUE MMPEUMYILECTBEHHO BBITIOJHEHO

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

®opmbl peanuzannu: KoMnproTepHoe 3a/1aHuE

Tun KOHTPOJILHOT0 MeponpusiTusi: TBopueckas 3a1a4da

Bec koutposabHoro meponpusitust B BPC: 30

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

Kparkoe cogepxxanue 3agaHusi:
HannonanbHblii HccjenoBaTeabckuil yauusepeurer "MION"
Kadenpa teopernueckux ocHoB Teruiorexuuku uMm. M.I1. Bykamosuua
PacuérHoe 3ananue Ne 1 o kypcy «TermiomaccooOMen»
I'pymma ®I1- -2 CryneHt
Bapmunanr 14
3amaua 1.
3anmava 1.27 u3 3agaunuka mo TMO [2] npu L = 400*%(Hom. I'p.+ Bapuanr)/2, m; w =
0.1+(Hom. T'p.+ Bapuant)/10, M/c; al = 3000*\w. JI1st y4eTa TEIUIOBBIX [OTEPH 32 CUET
U3JIy4YEHUs IPUHATH CTENeHb YEPHOTHI TOBEPXHOCTH TPYOOIpoBoaa (TemI0BOM u3omsuuu) 1 -
(Hom. I'p.+ BapuanTt no xkypuaiuy)*0.01, npu Temreparype OTHECEHHSI PaBHOW TeMIepaType
atMocdepHoro Bo3ayxa. [loctpouts rpaduxu tx(x), qL(x). PaccuntaTts TemioBoi moTok
noreps TpyoonpoBo10B Q.
Yxa3zanus: 1. CpaBHuTth pemenue 3agauu no ¢popmyJie lllyxosa u mo anropurmy
pelieHus 3a1a4m S 1. 2 yyeOHuka [1].
2. IIpoanaau3upoBaTh pe3yJbTaThbl ¢ TOYKH 3peHus IPPEeKTHBHOCTH PA0OThI H30/ISIUHU
TpYO.
JIutepatypa k 3agaue 1
1. [BetkoB @.D., I'puropses b.A. Teriomaccoodmen: YueOHnoe nocodue asst By30B. — M.:
Hzn-so MOU, 2008.
2. [BetkoB @.D., Kepumos P.B., Bennuko B.W. 3amaunuk mo termiomaccooomeny. — M.
M5H, 2009.
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3agaua 2.

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

1. KoapOMUMEHT TENNOOTAAUMN OT Napa K BHYTPEHHEN CTEHKe

NOBEPXHOCTU 3MeeBUNKOB

al - 5100 Bt/(m2 K);

2. KO3QPUUMEHT TENIOOTAAUN OT HAPYIKHOM CTEHKM

NOBEPXHOCTUN 3MEEBUKOB K Macny

a2 - 118 Bt/(m2 K);

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

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

6. TOAWMHA CTeHKn 6aka 61-5mm;

7. ToAWMHa nsonauum baka 62 - 20 mm;

8.

nosepxHoCTb HaKa

F2 -5 m2.

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

3amaua 3.

Hunusapudeckyto 3arotoBky auamerpom d = 330 mum u amuaol L = 350 MM, ¢ HaYanbHOR
temriepatypoit t0 = 700 oC momecTniiv B OXJIaAUTEIBHBIN 0acCeHH ¢ TeMIIepaTypoil >KHUIKOCTH
tx = 20 oC, B KOTOPOM OHa Hayajia OXJIaKJaTbCs IPU MOCTOSHHOM K03 dumenrte
teriootnaun o = 80 Br/(M2 K). CpolicTBa Matepuana 3arotoBku: mapka - Crans 40Nil5Cr,
WI0THOCTH - 9073 kr/M3, yaenbHas TernoémMkocTsb - 460 [x/(xr K), TemnonpoBoanocts - 11,6

Bt/(m K)

PaccuutaTh TeMIepaTypHoe 1ojie B HWIMHIPE Kak QYHKIUIO paguyca I' U THHEHHON
KOOPJIMHATHI X B MOMEHT BpeMeHH T1 = 6 MHH OT Hayaaa OXJIaKICHHUS, Pe3yIbTAThI
BBIYHCIICHUI CBECTH B TaOIHILy, MOCTpouTh Tpaduku t(x, 0, t1), t(x, r0, t1), t (O, r, t1), t(L/2, r,

tl).

Paccunrars Temneparypy B IEHTpe HIMIMHAPA Kak (PYHKLHIO BpEMEHH, JUIsl CTaIUI
PETYISAPHOIO PEeXUMA OXJIAXKICHUSA BEIYUCIUTD, IMUTHPYS SKCIIEPUMEHT, TEMII OXJIaXKICHUS
LHUJIUHAPA U TEMIIEPATypPOIPOBOJHOCTh MAaTEPHUAIIA 3aTOTOBKHU.

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

Hadayia, 10 MOMeHTa Tl.

KoHTpoJibHbIC BONIPOCHI/3aJaHUA:

3HaTh: 3aKOHbl COXPAaHEHUS U
MIpEeBpaICHUS SHEPTUU
OPUMEHUTEIBHO K  CHUCTeMaM
nepefaud W TpaHchopManuu
TEIIOTHI (4)

1. Kputnueckuit fuamMeTp TEII0BON U30JISIILIMI

YMers: paccYuThIBaTh
TEeMIIepaTypHbIE OJIS (Tostst
KOHIIEHTPalHi BEIIECTB) B

1.Paccuntarh TemoBbIe MOTEpH TPYOOIIPOBOAA B 3aaue
1 B OKpY’KaIoIIy0 Cpeay C YI4EeTOM TETIOBOTO
U3ITy4YEHUS
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MOTOKaX TEXHOJIOTUIECKUX
KUAKOCTEH U Ta30B (4)

Onucanne MKAJbI OIleHUBaAHUS:

Ouyenxa: 5
Huoicnuii nopoe evinonanenus 3aoanus 6 npoyenmax. 710
Onucanue xapakmepucmuxu evlnoineHus 3Hanus: O1eHKa "0TINYHO" BBICTABIISIETCS €CJIM 3aJaHue
BBITIOJTHEHO B MTOJIHOM 00bEME WIIH BBITIOJHEHO MPEHMYIIIECTBEHHO BEPHO

Ouyenka: 4
Huoicnuii nopoe evinonenus 3aoanus 6 npoyenmax. 60
OnucaHnue xapakmepucmuxu evlnoinenus 3Hanus: OLeHKa "X0opouio" BICTaBISETCS €CIu
OOJIBITMHCTBO BOIIPOCOB PACKPHITO. BBIOPAHO BEPHOE HANIPABIICHHE JIJISl PEIICHUS 3a/1a4

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

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

®opmbl peanusanun: YcrHas popma

Tun KOHTPOJIBLHOr0 MeponpusaTusi: OT4yeT

Bec kouTposabHoro meponpusitusi B bPC: 15

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

KpaTlcoe CoA€cpKaHMuE 3alaHUA:
HccnenoBaTh 3aBUCHUMOCTD CTEIIEHU YCPHOTHI MaTCpHralia OT TEMIICPATYPhI

KoHTpoJibHbIE BONIpOChI/3aJaHUA:

YMers: paccuMuTHIBATH 1.1 Paccuutats Ecob ceporo Tena npu 3aaHHOM
TEMIIEpaTypHBIE MOJIS B JJIEMEHTAX TEMIIepaType Tea U CTEIIEHN YEPHOTHI €ro MOBEPXHOCTH
KOHCTPYKIUU TEIJIOBBIX u 2 [ToctpouTh rpaduk N3MEHEHHsI CTETIEHU YEPHOTHI OT
TEIJIOTEXHOJIOTMYECKUX YCTaHOBOK TEMIIepaTypbl

c LETIBI0 obecrieueHus 3 OLeHUTh IIOTHOCTD IOTOKA PE3YIbTHPYIOIIETO

3¢ (HEeKTUBHOCTH IIPOLIECCOB M3JIy4EHUs Ha CTEHKaX CTEKJISIHHOM KOJIObI YCTaHOBKH
TerioMaccooomena (4)

OnucaHue MKaJbI OlleHUBAHUS:

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

Oyenka: 4
Huorcnuii nopoe evinonnenus 3adanus 6 npoyenmax. 60
Onucanue xapaxmepucmuxu evinoineHus snanus: OneHkKa "XopoIo" BEICTABISIETCS CIH
OOJIBIIMHCTBO BOIIPOCOB PACKPHITO. BEIOPAHO BEPHOE HAMPABJICHHE JUIS PEIICHUS 3a]1a9

Oyenxa: 3
Huorcnuii nopoe evinonnenus 3adanus 6 npoyenmax. 50
Onucanue xapaxmepucmuxu evinoineHus sHanus: OneHka "yI0BIEeTBOPUTENBHO" BHICTABIISETCS
€CIIM 3aJJaHue MPEUMYIIIECTBEHHO BBITIOTHEHO
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5 cemecTp

KM-1. Tepmunosiornuecknii tect «Cucrema qudppepeHunajibHbIX yPABHEHH I
COXpaHeHHMs] KOHBEKTUBHOI'O TEIJIOMACCOOOMEH))

®opmbl peanausanuu: [luceMennas padora

Tun KOHTPOJBLHOr0 MeponpusaTusi: TectupoBaHue

Bec konTposibHOro Mmeponpusitusi B BPC: 5

IIpouenypa npoBeaeHnsi KOHTPOJILHOr0 MeponpusaTHsa: OTBEThl MMCHBMEHHO HAa BOIIPOCH TECTa

KpaTlcoe CodcpKaHUuE 3alaHUA:

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

Tenoo0MeHa.

B

2. YeaoBus 0HOIHAMHOCTH

3. VpasHeHMe TEILIOOTIAYH

4. umncrno Hyceensta.

5. Tomste norpanmiHoro caod. | WIPOAHHAMAYMCCKHIT M TEIUIOBON TOTPAHHTHEI
CIIoit.

6. Jlndpepernmanbaple  YpaBHEHHA — KOHBEKTHBHOTO  TeIoMaccoobMeHa
OpUOTIKEHHH OOTPAHHTHOTO CIIOA.

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

8. uncno Pefinonsaca

9. KauccTBeHHBIT aHATH3 XapaKTEPHCTHK TEITOBOTO NOTPAHITHOTO CI0A.

10. Knacenduxanus rennonocnteneii no wicty [panaris

11. TermmooGMeH NPH TAMHHAPHOM H TYPOYICHTHOM MOTPAHHYHOM ¢/10¢ Ha IIACTHHE

12. Pacuet Nu npu oOTeKaHHH [IACTHHEL

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

14. Pacuer CyipH 0OTeKaHHH IUTACTAHED

15. Ananorus PeiiHonbnca. Yneno CtanToHa

16. TlonaTie 1 y3HOHHOTO TOTPAHHTHOTO CA0A

17. KauecTReHHBIIH aHATH3 XapaKTepHCTHK AMPPYIHOHHOTO MOIPaHHIHOTO CIOA.

18. Vpapuenne wmaccoorgaun. Iliotsoets jmipysumonnoro noroka. Kosdpuiment
MaccooTaun

19. Jindpysnonnsie ananorn sncen Pr, Pe n Nu

KoHTpoJibHbIE BOIPOCHI/3a1aHUA:

3HaTh: 3aKOHBI W  OCHOBHBIE

(bu3MKO-MaTeMaTHYECKHE MOJENH
MepeHoca  TemNOTHl M MAcChl .
TIPYMEHHUTETHHO K .
TCIIJIOTCXHUYCCKUM nu

7

TEIMIOTEXHOJIOTHUECKUM
YCTaHOBKaM U cucteMam (5)

8.
9.
Lo,

Martemarnyueckoe olicaiie npolecca KOHBEKTHBHOI'O Teruoobmena:
:[HfllfllL‘I)CHU“ﬂJbeIC YPaBHCHHA YHCPIHH, NBH/KCHHA, HCPa3PEIBHOCTH.

VCI0BHA OTHO3HAYHOCTH

YpaBHeHHE TEILTOOTIAYN.

aneno Hyecensra.

TMopaTne morpannunoro caod. HApoguHAMHYMECKHI M TEIUIOBOH NMOTPaHHMHEL
CII0H.

JndppepeHnnansaele  VpaBHEHNA
HpHOIHACHIN TOIPAHUMHOTO CII05

KOHBCKTHBHOTO TerIoMaccootMeHa B

. Kagectsennsrii anams XAPaKTCPHCTHR THAPOIHHAMHYCCKOTO MOTPaHHTHOT O CITOA.

uneno Peiinomsaca
Kauccrpennsnii anaams XAPaKTCPHCTHR TCIIIOBOTO MOTPAHHTHOTO CIIOA.
Knacendmrarms Termonocutenedi no wieay Ipanarm

Onucanue MKAJbl OLEHUBAHMS

Ouenka: 5
Huosienuii nopoe sévinonnenus 3aoanus 6 npoyermax: 10
Onucanue xapakmepucmuxu evlnoinerus 3Hanus: O1eHKa "OTINYHO" BBICTABIISETCS €CIIM 3aJaHue
BBHITIOJTHEHO B MOJIHOM 00'beMe WIIHM BBITIOTHEHO MPEUMYIIIECTBEHHO BEPHO

Ouyenka: 4
Huodicnuii nopoe sévinonnenus 3aoanus 6 npoyermax: 60
Onucanue xapakmepucmuku evtnonanenus 3uanus. OueHka "Xoponio" BbICTABISETCS €CIU
OOJIBIIMHCTBO BOIIPOCOB PACKPHITO. BEIOPAHO BEPHOE HAMPABICHUE JJIsI pEIICHUS 3a/1a4

Oyenka: 3
Huodicnuii nopoe sévinonnenus 3aoanus 6 npoyermax: 50
Onucanue xapakmepucmuku évinonnenus snanus: OneHka "ya0BICTBOPUTEIHLHO" BBICTABIISCTCS
€CITH 3aJIaHUE MMPEUMYIIIECTBEHHO BBITIOJTHEHO
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KM-2. KonurpoJsbHas padora «Tensiooraaya v conpoTuB/ieHHe NMPUA BHIHYKIEHHOM
00TeKaHNH TUIACTHHBI, TPYObI, My4YKa TPYO»

®opmbl peaquzanun: [TuceMennas padora

Tun KoHTpoIBHOr0 MeponpusaTus: KontponsHas padora

Bec konTpoabHoro meponpusitusi B BPC: 20

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

KpaTKOC CodcpiKaHUuE 3alaHUA:

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

4.17. DnexTpo
INUHON [ =1 M
Typa KOTOPOTro f..

€ClIM U3BECTHO, Y
Typa CTEHKH He I

KoHTpoJibHbIE BONIPOCHI/3aJaHUA:

3HaTh: 3aKOHbl COXPAaHEHUS U 1.VI3meHuTCS NTU pe3ynbTar B 3agaue 4.4, eciau
MIpEeBpaICHUS SHEPrUHn oOTekaHue Oy/IeT He MPOAOIBHBIM, a TIONIEPEYHBIM
OPUMEHUTEIBHO K  CHUCTeMaM
neperaud W TpaHchopManuu
TEII0THI (5)
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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 00'beME WJIH BBITIOHEHO MMPEUMYIIIECTBEHHO BEPHO

Ouenka: 4
Huoicnuii nopoe evinonnenus 3aoanus 6 npoyenmax. (5
Onucanue xapakmepucmuku ebtnoanenus 3uanus. OueHka "Xopomio" BbICTABISAETCS €CIIN
OOJIBIIMHCTBO BOIIPOCOB PACKPHITO. BRIOPAHO BEPHOE HAMPABICHUE JUIsI PEIICHUS 3a/1a4

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

KM-3. 3amuTra nukjia jJjadopaTopHbIX padoT « BeIHYKIeHHAS KOHBEKIIU»

®opmbl peanusanun: YcrHas Gpopma

Tun KOHTPOJIBLHOr0 MeponpusTusi: OT4yeT

Bec koutposabHoro meponpusitusi B BPC: 10

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

Kpatkoe cogepxxanue 3agaHusi:
HccnenoBath TEII00TAAYY IIPU OOTEKaHHUH MJIACTUHBI (MIONEPeYHOM 00TEKaHUU TPYObI)

KoHTpoJibHbIE BONIPOCHI/3aJaHUA:

3HAaTh: KaJIOpUYECKHE u 1.1
NIEPEHOCHBIE  CBOMCTBA  PabOYMX CORATHS TIOTPARETEOTO cliof. THIpommaumrcesit W Tentonoll morparEi
BEIIIECTB TEIUIOPHEPTeTUUECKUX U 2
TCIUIOTCXHOJIOTHICCKUX yCTAaHOBOK Ter1006MeH TPH JaMIHAPHOM H TYPOY/ICHTHOM MOTPAHIFTHOM C7T0€ Ha IIACTHHE.
u cucreM (5) 3

YcenoBus OJHO3HAYHOCTHU

Onucanue MIKAJbI OLlEHUBAHUS :

Ouenka: 5
Huodicnuii nopoe sévinonnenus 3aoanus 6 npoyermax: 10
Onucanue xapakmepucmuxu evlnoinerus 3Hanus: O1eHKa "OTINYHO" BBICTABIISETCS €CIIH 3aJaHue
BBITIOJTHEHO B MOJIHOM 00'beMe WIIHM BBITIOTHEHO MPEUMYIIIECTBEHHO BEPHO

Ouyenka: 4
Huodicnuii nopoe sévinonnenus 3aoanus 6 npoyermax: 60
Onucanue xapakmepucmuku evtnonanenus 3uanus. OueHka "Xoponio" BbICTABISETCS €CIN
OOJIBIIMHCTBO BOIIPOCOB PACKPHITO. BEIOPAHO BEPHOE HAMPABICHUE JJIsI pEIICHUS 3a/1a4

Oyenka: 3
Huodicnuii nopoe sévinonnenus 3aoanus 6 npoyermax: 50
Onucanue xapakmepucmuku evinonnenus snanus: OneHka "ya0BIeTBOPUTEIHLHO" BBICTABIISCTCS
€CITH 3aJIaHUE MMPEUMYIIIECTBEHHO BBITIOJTHEHO
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KM-4. KoutpoJbHas padora «Temnooraaya npu cBo601HOH KOHBEKIMH H
Maccoo0OMeH Npu UCTIapeHnn»

®opmbl peaquzanun: [TuceMennas padora

Tun KoHTpoIBHOr0 MeponpusaTus: KontponsHas padora

Bec konTpoabHoro meponpusitusi B BPC: 20

IIpouenypa mpoBeleHHs] KOHTPOJbHOrO Meponpusitusa: [lucbMeHHOE pelIeHHEe 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 1.0Onpenenutsb cpenHuit KO3PPUIIMEHT MACCOOTAAYHU B
TEIIOMACCONEPEHOCAa 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 evinoaneHus snanua: OueHKa "oTINYHO" BBICTABISETCS €CIIH 3aaHHE
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 BOIPOCOB PACKPHITO. BRIOPAHO BEPHOE HAMPABICHUE JIJIS PEIICHHS 3a/1a4

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

KM-5. 3amuTa unkia jjadboparopHbix padotr «CBo00IHASI KOHBEKIMS)

®opmbl peaau3anuu: YcTHas popma

Tun KOHTPOIbHOTO MeponpusiTus: OTueT

Bec konTpoabHoro meponpusitusi B BPC: 10

IIpouenypa mpoBeaeHHsi KOHTPOJIbHOro Mepomnpusitusi: I[IpoBepka oTdera mo nabopaTopHOU
paboTe, yCTHBIH OIpoc

KpaTKOC CoA€cpKaHHuE 3alaHUA:
Hccnenosath TEI000MEH IIpu CBO60,Z[HOI71 KOHBCKI WU OKOJIO MOTIPYKCHHBIX B JKUIKOCTH TCJI

KoHTpoJibHbIE BONIPOCHI/3aJaHUA:

YmerTsb: paccUYuTHIBAThH 1.1 Paccuurath uncino Penes

TeMIepaTypHbIE oSt (momst 2 OnpenenuTh MIOTHOCTh TEIJIOBOTO MOTOKA MPU

KOHILIEHTpaluun BEIIIECTB) B CcBOOOHON KOHBEKIIUU

MOTOKaxX TEXHOJOTHYECKUX 3 Paccunrarh cpenHuil KOOPPUITUESHT TEIIOOTIa4H B

KUAKOCTEH U Ta3oB (5) CMEIIIaHHOM PEeXHMe CBOOOTHOM KOHBEKIIH OKOJIO
BEPTUKAJIBHOW CTEHKH

Onucanue MIKAJIbI OLEeHUBAHUS

Ouenka: 5
Huosienuii nopoe sévinonnenus 3aoanus 6 npoyermax: 10
Onucanue xapakmepucmuxu evinoinerus 3Hanus: O1eHKa "OTINYHO" BBICTABIISETCS €CIIH 3aJaHue
BBHITIOJTHEHO B MOJIHOM 00'beMe WIIH BBITIOITHEHO MPEUMYIIIECTBEHHO BEPHO

Ouyenka: 4
Huodienuii nopoe sévinonnenus 3adanus 6 npoyermax: 60
Onucanue xapaxmepucmuxu evlnoinenus 3Hanus: OLeHKa "X0opoIIo" BEICTaBISETCS €CITN
OOJIBIIIMHCTBO BOIPOCOB PACKPBITO. BBIOPAHO BEPHOE HAIPABJICHUE JJIS pEIIeHUs 3a/1a4

Oyenka: 3
Huodicnuii nopoe sévinonnenus 3aoanus 6 npoyermax: 50
Onucanue xapakmepucmuxu ebinoaneHus snanus: OueHka "yJIoBIeTBOPUTEIHHO" BBICTABIISETCS
€CIIH 3a/IaHue MMPEUMYILIECTBEHHO BHITIOJIHEHO

KM-6. PacueTrnoe 3ananue «TensiomaccooOMeH B TeN1000MEeHHBIX aNIapaTax»

®opmbl peaausanun: KomnbroTepHoe 3a1aH1e

Tun KOHTPOIBLHOr0 MeponpusaTHs: TBOpUeCcKkas 3a7a4a

Bec koHTposbHOrO0 Meponpustusi B BPC: 25

IIpoueaypa npoBeaeHusi KOHTPOJIbLHOIO Meponpusitusa: Pemenue 4-x 3agau TP ¢ momonisro
KOMIIBIOTEPHBIX NIPOTrPaMM 110 BapHaHTaM, POBEPKa PaBUIBHOCTH, OIIPOC

Kpartkoe cogep:xkanue 3aiaHus:
HannonanbHblii HecjegoBaTeabckuil yauusepeurer ""MIN"
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Kagenpa reopernueckux ocHOB TeruioTexHUKH uM. M.I1. BykanoBuua

Pacuérnoe 3aganue Ne 2 o kypey «TemmomaccooOMen»

['pynna ®I1- -2 _ CryneHt Bapuant Ne no xypnainy BAPC
3agaua 1.

Bona npu Temniepatype 70 + (Hom. I'p.+ BapuanT) 0C u naBnenuu 4 6ap mocrymaer B
HaJ3eMHBIA TPyOOTpoBO (THIOpasMep Tpyosr d2*0 = 50*2 MM), TPOJIOKEHHBIH Ha OTKPHITOM
Bo3xayxe. Pacxon Bogst G = 0.005 + 0.01*(Hom. I'p.+ BapuanT) xr/c. Marepuan
TpyOoOIpoBOJa — yriepoaucTas ctaib. TpyOonpoBoa 001yBaeTcs B ONEPEYHOM HAIPaBICHUU
aTMoc(hepHBIM BO3IyX0M, uMetomieM Temmnepatypy -30 0C npu ckopoctu Betpa W = 0 +
(Bapuant-1) * (Hom. I'p.+ Bapuanr)/26, m/c. /111 ydera TEIIOBBIX MOTEPH 3a CUET
U3JTY4YEHUS IPUHATH CTENEHb YePHOTHI OBEpXHOCTH TpyOomnposoaa 1 - (Hom. I'p.+
Bapuanr)*0.01, npu TeMriepaType OTHECEHUS PaBHOM TeMIiepaType aTMOCGEPHOro BO3ayXa.
Omnpenenuth Ha KakoM paccrosiHuM ( L ) ot Bxona B TpyOy cpeqHemMaccoBas TeMieparypa
Bozbl ctaneT paBHa 0 OC. Iloctpouts rpaduku tk(x). Paccunrarh rugpaBindeckoe
COIIPOTHUBIIEHUE TPYOOIIPOBOIA.

Yxka3zanue: CpaBuuth pemienue no ¢popmy.ie lllyxosa u meroxy €- NTU.

3amaua 2.

Ha HapyxHO# MOBEpXHOCTH FTOPH3OHTAILHO PACIIONOKEHHBIX TPYO (THIIOpa3zmep TpyO u3
HepskaBetoleit cranu d2*6 = 14*1.4 Mmm), norpyeHHbIX B O0JIBII0M 00bEM MPOUCXOAUT
KUIIEHUE BO/Ibl. TEIIOHOCUTENIEM SIBJIIETCS BOJA, IPOTEKAOIasl BHYTPU TPYO CO CKOPOCTHIO
w =2 + (Hom. I'p.+ Bapuanr-2)*0.1, M/c. OnipeieiuTh peXKUM KUTICHUS, MUHUMAJTbHBIH
pa3Mep aKTUBHOTO IIEHTPa Mapoo0pa3oBaHus, HAMTH KO3()(HUIIMEHT TETII00TIauM CO CTOPOHBI
Kursei Boapl 02, Br/M2K 1 m1oTHOCTB TETUIoBOro moToka d, Bt/M2, eciii u3BeCTHO, 4TO
JIaBJICHUE MPH KOTOpoM KUMHUT Boja p2=4.3+(Hom. I'p.+ Bapunanr-2)*0.04 MI1a,
TeMiiepatypa u gasiaeHue teronocutens t1=280 0C u p1=12.7 Mlla, cooTBeTCTBEHHO.
VY4yecTb, 4TO B IIpOLECCE IKCILTyaTalluy Ha BHYTPEHHEN U BHEIIHEN TOBEPXHOCTH TPYOBI
00pa3yIoTCsl OKCUAHBIE IIEHKH, CyMMapHOE TEPMUYECKOE CONPOTUBIIEHHE KOTOPBIX
cocrasiuset 2*10-5 m2K/Br.

3agava 3.

Heob6xoaumo oxnaauts macio (MC-20), npuMeHsieMoe B CUCTEME CMa3KH MTPOMBIITUICHHOU
ra3oBoil Typ6uHsl, ot Temneparypsl 100 0C no temnepatypsl 60 0C, mpu pacxozae macna 0.1
Kr/c. TexHudeckasi BoJa CUCTEMbI OXJIAKICHUSI UMEET AaBieHue p = 4 6ap u tremrnepatypy 30
0C. MakcumanbHbIi pacxon Bosl 0.2 kr/c. BeiOpaTh HauIydIuil BapuaHT TEMII000OMEHHHUKA
U3 JBYX:

1. ITpoTHBOTOYHBIH TerI00OMEHHUK THIIA "TpyOa B TpyOe", BO BHyTpeHHEN TpyOe TuaMeTpoM
25 MM MPOTEKaAET BOJA, B KOJIBIIEBOM KaHajie IPOTEKAET MACIIO, IUAMETP HAPYKHOU TpyOs! 45
MM.

2. [IpoTUBOTOYHBIN KaHAJIbHBIN IIACTUHYATHIN TEJIO0OMEHHUK KyOudeckoi (hopmsl,
oOpa3oBaHHbIi N MIaCTUHAMH, OTCTOSIIMMU JAPYT OT Jpyra Ha pacCTOSHUH s, MM. Uncio
ka”ayoB < 70.

Kpurepuu orbopa:

1. lnvua annapata

2. 'mppaBnuueckoe CONPOTUBIICHHE MO KaXKIOMY TEIUIOHOCUTEIIO

3anaua 4.

O1eHNUTh CYTOYHBIN pacxo/l MOAMUTOYHON BOJIBI [KI/CYTKH] AJIsi KOMIIEHCAIIMK TIOTEPh BOJIBI U3
OacceifHa 3a cyeT ucnapenus. 3epkano Oaccerina umeet pasmepsl 6+0.1*(Hom. I'p.+
Bapuant) x 12+0.1*(Hom. I'p.+ BapuanT) [M], TemnepaTypa u OTHOCHUTENIbHAS BIAKHOCTb
Bo3ayxa 25+0.1*(Hom. I'p.+ Bapuant) 0C u 50% + 1*(Hom. I'p.+ Bapuanr) ,
COOTBETCTBEHHO. Betep 001yBaeT MoBEpXHOCTH BOABI B/I0JIb JIUHHON CTOPOHBI CO CKOPOCTBIO
w =15+ 0.1*(Hom. I'p.+ BapuanT) [M/c]. CauTtarh MOBEPXHOCTH BOJIBI TIATKON H YPOBEHB
BOJIbI B OacceiiHe HEeM3MEHHBIM U COBIAJAIONIUM € KpasiMu OacceiiHa.
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Jluteparypa

1. IIBetkoB @.D., I'puropseB b.A. Tertomaccooomen: YuebHuk it By30B. — M.: U3n-Bo
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MDBHU, 2008.

KOHTpOJILHLIe BOHpOCbI/SaL[aHI/Iﬂ:

YMers: paccYuThIBaTh 1.IIpumenuts eps-NTU meron st pemenns 3agauu Ne3
TEMIEpaTypHbIE MOJIA B dJIEMEHTaX
KOHCTPYKLIUHU TEIUIOBBIX "
TEIJIOTEXHOJIOTMYECKUX YCTaHOBOK
c EIBIO obecrieueHus
a3 dexTuBHOCTH MPOIIECCOB
Teromaccooomena (5)

Onucanne MKAJbI OIIEHUBAHUS

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

Ouyenka: 4
Huoicnuii nopoe evinonnenus 3aoanus 6 npoyenmax. 60
Onucanue xapakmepucmuxu evlnoinerus 3Hanus: OeHKa "Xopoio" BEICTABISAETCS €CITU
OOJIBIITMHCTBO BOIIPOCOB PACKPBITO. BEIOPAHO BEPHOE HAIIPABIICHHE ISl PEIICHUS 3a/1a4

Oyenka: 3
Huodienuii nopoe svinonnenus 3aoanus 6 npoyermax: 50
Onucanue xapakmepucmuxu ebinonnenus snanus: OueHka "yIoBIeTBOPUTEIBHO" BBICTABIISETCS
€CIIU 3a/1aHue NMPEUMYILECTBEHHO BHITIOJIHEHO

KM-7. 3amura nukia jjadoparopHsix padot «Tenmoodmen npu
KHNeHun/KonaeHcauuu. Tenoo0MeHHbIe aninapaTb)

®opmbl peaausanum: YcrHas popma

Tun koHTpOBHOTrO MeponpusaTHs: OTueT

Bec konTposbHoro meponpusitusi B BPC: 10

IIpoueaypa npoBeleHHsi KOHTPOJIbHOro MeponpusaTusi: IIpoBepka oTuera mo JiabopaTtopHOH
paboTe, yCTHBIH OTpoc

Kparkoe conepxxanue 3agaHus:
HccnenoBaTh KpUBYIO KMIIEHUS HA IOBEPXHOCTH B OOJIBILIOM 00beMe

KoHTpoJibHbIC BONIPOCHI/3aJaHUA:

YMers: paccUnuTHIBATH 1.1 PaccumTaTh 3anac 10 Kpu3nca KUIEHUs
TEMIIEPATYPHBIE OJI B DJIEMEHTAX 2 Paccuutats qkpl u qxp2

KOHCTPYKLUU TEIIOBBIX u 3 Paccunrars K03 uruerT TemmooTnaun
TEIJIOTEXHOJIOTMYECKUX YCTaHOBOK

c LEJbI0 o0ecrieueHus

3¢ (HeKTUBHOCTH MPOIIECCOB

Terromaccooomena (5)
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Onucanue MKAJbI OIICHUBAHUSA:

Ouenxa: 5
Huoicnuii nopoe svinonnenus 3aoanus 6 npoyenmax: 10
Onucanue xapakmepucmuku btnonenus 3nanus.; OueHka "oTIMYHO" BBICTABIISIETCS €CIIU 3aJJaHUe
BBITIOJTHEHO B MOJIHOM 00'beME WJIH BBITIOHEHO MMPEUMYIIIECTBEHHO BEPHO

Ouenka: 4
Huodicnuii nopoe svinonnenus 3a0anus 6 npoyenmax: 60
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 3aJaHue TIPEUMYIIECTBEHHO 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. Kakopa TemmepaTtypa Ha ocH , eciiu
HavaibpHas TeMieparypa miactussl 200 0C, a Temmneparypa xunkocta 50 0C?

IIpoueaypa nposenenus
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
TEIJIOMacCcOOOMEHA U MPUMEHSET UX VISl paCU€TOB 3JIEMEHTOB TEIUIOTEXHUYECKUX 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 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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NurterpupoBanue IY TEMIONPOBOIHOCTH U XapaKTEPUCTHUKA YCIOBUI OJHO3HAYHOCTH.

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

Cucrema onpeeionuX ypaBHEHUH sl TEIUIO00MEHA 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. CriocoOslI Terionepenoca: u3ay4eHue

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

TEeMIEPaTyphl, U30TEPMHUUECKAst TIOBEPXHOCTh

5. OnpeneneHre OCHOBHBIX MOHSTUN: FPaJJUEHT TEMIIEPATYPbI

6. Onpenenenre OCHOBHBIX MOHSTUMN: TEIUIOBOM MOTOK

7. Onpenenenre OCHOBHBIX MOHSTHM: MJIOTHOCTh TEIJIOBOIO OTOKA.

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 wikanvt ouenusanus

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 sévinonnenus 3a0anus 6 npoyenmax: 15
Onucanue xapakmepucmuku 6blnoiHeHus 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

26



1I1. Ilpasuna évicmaesnenusn umo2o80i OYeHKU no Kypcy

Ox3ameH. O1ieHKa onpeenseTcs B COOTBETCTBHHM ¢ [lostoskeHremM o 0auibHO-pPEHTHHTOBOM CUCTEME
st cryaentoB HUY «MOW» Ha ocHOBaHMHM CEMECTPOBOM U AK3aMEHALIMOHHOW cocTaBistonux B
MIPUIIOKEHUE K TUIIOMY BBIHOCHUTCS OIIEHKA 3a 5 ceMecTp

5 cemecTp
®opMa IPOMEKYTOUYHOM aTTecTalun: JK3aMeH

IIpumep Onnera

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

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

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

IIpoueaypa npoBenenust
OuHo 10 OMIIeTaM yCTHO

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

1. Komnerenuuss/Muaukarop: NJ1-3onk-4 JleMOHCTpHpYyeT MOHUMAaHHE OCHOBHBIX 3aKOHOB
TEIMIOMacCOOOMEHa U MPUMEHSET UX ISl pACUETOB SJIEMEHTOB TEIIIOTEXHUYECKUX YCTAHOBOK U
CHUCTEM

Bomnpocel, 3axanus
1.

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

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

3 KoHBeKTHUBHBIN TEMIOOOMEH: OCHOBHBIE MOHATHSA, PCIKUMBbI TCUCHHA, KOB(l)(l)HL[I/IeHT TCILJIOOTHAa4YH,
" | moHsITHE IIOrpaHUYHOIO CJI04, FI/IIIpOZII/IHaMI/IT-IeCKI/Iﬁ ¥ TCIUIOBOU IOrpaHUYHbLIC CJIOU.
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ﬂH(l)(bepeH].[I/IaJ'ILHBIC YpaBHCHUA KOHBCKTUBHOT'O TEII000MEHA B HpI/I6J'II/I)K€HI/II/I NOrpaHUvYHOr o
CJ104.

e-NTU merton pacuera peKynepaTUuBHBIX TEINIOOOMEHHBIX anmapartoB. Pacuet addexruBHOCTH (€)
4. | s MpsIMOTOYHOTO TEIUI00OMEHHOTO ammapata (BeiBox). e-NTU muarpamma, mpefenbHbIe CITyqau.

TemmooOMeH 1 COPOTUBIICHNE TIPU TYpOyIIEHTHOM TeUEHUH KUIAKOCTH B KPYTIIOH TpyOe.

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

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

Mertopa cpeanenorapupMUIECKOro TeMIIEpaTypPHOro Hamopa pacueTa TeII000MEHHOTO anmnapara

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

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

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

Ouenxa: 5
Huoicnuii nopoe evinonnenus sadanus 6 npoyenmax.: 90
Onucanue xapakmepucmuxu eblnoneHus: 3uanus: IIpaBUIbHO pellieHa 3a/1a4a, 1aHbl Pa3BepHYThIC
OTBETHI HA JIBa BOIIpoca Ouiera

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

Ouenxa: 3
Huoicnuii nopoe svinonnenus 3aoanus 6 npoyermax: 50
Onucanue xapakmepucmuku ebinoneHuss 3Hanus: TIpaBUIIbHO peleHa 3aava,
MPOJIEMOHCTPUPOBAHO TOHUMAHKE CYTH TIEPBOTO U BTOPOTO BOIIPOCa

1I1. IIpasuna évicmasnenusn umo2o60i OUeHKU no Kypcy

Ok3ameH. OneHKa onpeaensieTcsi B COOTBETCTBHH ¢ [lonoxeHneM o 6autbHO-pPEHTHHTOBOM cUCTEMe
s cryneatoB HUY «MOW» Ha 0CHOBaHMU CEMECTPOBOM U 3K3aMEHAIMOHHOM cocTaBiisironux B
MPUWIOKEHUE K JUIIOMY BBIHOCHUTCS OlleHKa 3a 5 cemectp. [Ipumeuanue: O1ieHOUHBIE MaTepUAIbI
10 TUCIMIUIMHE MPUBEICHBI B (hOHE olleHOYHbIX MaTepuaioB OITOII.

29



