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OBILIASA YACTD

OneHouHbple MaTepuaibl MO0 AWCLMIUIMHE IPEIHAa3HAYEHbl I OLIEHKH JTOCTHXKEHUS
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-1 CniocoGeH mpuMEHSTh €CTeCTBEHHOHAYYHBIC U OOIIEUH)KEHEPHBIC 3HAHUS, METOIbI
MaTEeMAaTHYECKOTO aHAIIN3a U MOJICTHPOBAHUS B IPOPECCHOHATBHON ACSITETLHOCTH
N/I-15 leMOHCTpUpYyeT MOHMMAaHUE OCHOBHBIX 3aKOHOB TEPMOJIMHAMUKHU U 3aKOHOB
MIpEBpAIlCHHS PHEPTUH, BHINIOIHSET HHKEHEPHBIE PACUEThl OCHOBHBIX MTOKa3aTeen
TEPMOJMHAMHYECKHX I[UKIIOB

1 BKIIFOYACT:
JJIA TEKYIEro KOHTPOJIA YCIIEBA€MOCTH:

Popma peanmzanuu: ITncemenHas pabora
1. 3amaun crarmoHapHoOi TeronpoBoaHocTH ([loMarHee 3a1anue)
2. Onpexnenenne mapamMeTpoB BOASHOTO napa. Pacyer nmukia napoTypOMHHON yCTaHOBKH
(lomanmHee 3amanue)
3. Pacuer Termmoo6mennoro anmnapara (lomaininee 3aganue)
4. Pacdet TepMoAMHaMU4eCcKOTo nukia (lomairHee 3a1aHue)

BPC nucuuminHbl

S cemecTp

IlepeyeHb KOHTPOJILHBIX MEPONPUSITHI TEKYIIEro KOHTPOJS yCIeBAaeMOCTH IO

AUCHUTLINHE:

KM-1 Pacuer TepmoanHamMuyeckoro nukia (Jlomaiinee 3aganue)

KM-2 Onpenenenne napaMeTpoB BOASHOTO mapa. Pacder nukiia mapoTypOUHHON YCTaHOBKH
(Hdomamrnee 3aganue)

KM-3 3amaum cTtanmoHapHOU TETUIONPOBOAHOCTH ([loMarntHee 3a1aHue)

KM-4 Pacuer TemnooOmMeHHoro amnmnapara (Jlomaiinee 3aganue)

Bujx npomexyTo4HOI aTTecTaliMy — JK3aMEH.

Beca KOHTpOIbHBIX MepoNIpusATHil, %o
Pasjie MCLHTITHHBI Nunexc KM- | KM- | KM- | KM-
KM: 1 2 3 4
Cpoxk KM: 4 8 12 15

OCHOBHBIC 3aKOHBI TCPMOANHAMHUKHU. TepMO,E[I/IHaMI/IquKI/IC
MPONECCChl U NUKIIBI UACAIIBHBIX I'a30B

OCHOBHBIC 3aKOHBI TCPMOANHAMUKHU +

TepMOI[I/IHaMI/I‘-ICCKI/IC IPpOUECChI U MUKIIBI UICATIBHBIX I'a30B + +




PeanibHbie razpl. [{ukiibl MapoCUIIOBBIX YCTAHOBOK

Peanbabie rasel. BogsHoi nap +

[{uKJIBI TaPOCUIIOBBIX YCTAHOBOK +

OcHoBHbIE IOHATHA TeroMaccooOMeHa. TermnonpoBoIHOCTD

OcHoBHbIE OHATHA TeIIoMaccooOMeHa. TermnonpoBoIHOCTD + +

KonBekTuBHbIN TemaooOMeH. TemiooOMeHHbIE amnmapaThl

KoHBEeKTHBHBIN TEMI000MEH + +

TennooOMeHHbIE anmapaThl + +
Bec KM: | 20 20 30 30




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
OIlK-1 N-150mnk-1 leMoHCcTpupyeT | 3HaTh: KM-1 Pacuet TepmonnHamudeckoro nukia (Jomaiinee 3agaHue)

IIOHMMAaHUC OCHOBHBIX
3aKOHOB TCPMOJMHAMHKU H

3aKOHOB MIpEeBpaICHHS
3HGpFI/II/I, BBIITOJIHACT
WH)KEHEPHBIC pacyeTsl
OCHOBHBIX rmoKazarteseit
TEPMOJMHAMUYCCKUX
IIUKJIIOB

METOJIbI pacyera
TCPMUYICCKUX U
KaJIOPHUYECKUX CBOWCTB
pabouux BEIIECTB U
TEPMOJIMHAMHYECKIX
MIPOIIECCOB B AIIEMEHTaX
TETUIOTEXHUYECKHUX U
TETUIOHEPTETHUCCKUX
YCTaHOBOK M YCTPOMCTB, a
TaK¥Ke CXEM
TEIUIOPHEPTETHUECKUX U
TCIIIOTCXHOJIOTHUYCCKUX
YCTaHOBOK M CHCTEM
OCHOBBI TCPMOANHAMUHKH,
3aKOHBI COXPaHEHUS U
MPEBpPALECHUS SHEPTUU
MIPUMEHHUTETHHO K
TEPMOANHAMHUYCCKUM
cUCTeMaM

3aKOHBI 1 OCHOBHBIC
(u3UKO-MaTeMaTHYECKHE
MO/IEJIN TIPOIIECCOB
MepeHoca TeIJIOTHl K MaCChI
MPHUMCHUTCIIBHO K

KM-2 Omnpenenenue napameTpoB BoASHOro napa. Pacuer nukia
napotypOouHHol ycraHOBKH ([lomaliHee 3ajaHue)

KM-3 3agauu cranronapHoi TemionpoBoHocTy (JJomaiinee 3aganue)
KM-4 Pacuer Teroodmennoro annapara (lomaiinee 3aganue)




mporeccam rnepeavyn u
TpaHchOopMaLUU TENIOThI
TEPMUHOJIOTHIO
TEIIOMaccoOOMeHa:
OIIPEIEICHUS IIPOIIECCOB
nepeaayy TeIoThl M Macchl,
(bu3nYeCcKuil CMBICI U
pa3sMEpHOCTH OCHOBHBIX
BEJIMYMH, UCTIOIb3yEMBIX B
TEIIOMaccOOOMeHe
Ymers:

paccUuThIBaTh U HAXOIUTh
TEPMUYECKUE
KaJIOpUUYECKHE CBOMCTBA
pabouux BEIIECTB
paccuMThIBaTh
TeMIIepaTypHbIC OIS U
TETJIOBBIE TIOTOKU B
AIIEMEHTAX KOHCTPYKIIHH
TETIOBBIX U
TETTIOTEXHOJIOTUIECKUX
YCTaHOBOK

MIPOBOJINTH HHKCHEPHBIE
pacueTbl
TEPMOIMHAMHYECKIX
IPOLIECCOB MEPEXoa
SHEpruu B popMe Teria B
¢dbopmy paboThl 1 0OpaTHO,
MPOTEKAIOIINX B IPUPOJIE,
TEXHOJIOTUYECKUX
poreccax, TeTIOBBIX
CTaHIUAX U UX
TETUTOTEXHOJIOTUIECKHIX




| YCTPOMCTBAX




1I. Cooepicanue ouenounvix cpeocme. lllkana u kpumepuu oyenusanus

KM-1. Pacyer TepMOIMHAMHUYECKOT0 IIHKJIA

®opmbl peasuzanun: [TuceMennas padora

Tun KOHTPOJILHOT0 MeponpusTus: J[omaniHee 3a1anne

Bec konTpoabHoro meponpusitusi B BPC: 20

IIpouenypa npoBeieHUsi KOHTPOJILHOT0 MeponpusiTusi: CTyJICHTaM BBIJIAETCS TUIIOBOE 3a/IaHHE
C UH/IMBUYJIbHBIMUA UCXOHBIMH JTaHHBIMU. 3a1aHUE BBIMOJIHACTCS BHE ayIUTOPHBIX 3aHsATHiA. Ha
BBITIOJIHEHUE 3aJaHMsl BBIACISIECTCS OJHA HeAens. 3ajaHue caaercs Ju00 B PYKOMHCHOM JHOO

II€4aTHOM BUJE.

KpaTKOC Cod€cpisKaHME 3aJaHUsA:

[TpoBectu pacuer TepMoauHaMU4ecKkoro nukia. Pabouee teno - Bo3ayx. Onpenenurs
TEPMOJMHAMHUYECKHE [TapaMeTpbl paboyero Tesia B OCHOBHBIX TOUKax IUKiIa. HallTu yaenbHyro
paboTy paciIupeHus, yIelIbHYIO pacroiaraeMyto padoTy, U3MEHEHHUE yIeIbHON BHYTPEHHEH
SHEPIruH, yAEIbHOU SHTAIBIINH, YAECIBHON SHTPONNH I KaXKIO0ro MpoLecca U JUIsl LIMKJIa B

LETIOM

KoHTpoJibHbIE BONIPOCHI/3aJaHUA:

3aHHaHI/IpOBaHHHC PE3YyJIbTATHL 06y‘IeHI/I${
IO JUCHMITIIMHE

Bompocsi/3aganust 17151 IpoOBEpKH

3HAaTb: OCHOBBI TEPMOJMHAMUKH, 3aKOHBI
COXpAaHEHHs U IIPEBpaAlICHUS DHEPrUHU
INPUMEHUTEIBHO K TEPMOAUHAMUYECKUM
cucTeMaM

1.9T0 Takoe paboTa pacHIUpEeHHS

2.4T0 Takoe pacriosiaraemas pabora

3.nmaiite onpenenenue Tepmuyeckoro KITJ{
4.3anuch MepBOro 3aKOHA TEPMOTUHAMUKH JJIS
IIUKJIa

YMeTh: IpOBOAUTH HHKEHEPHBIE PACUETHI
TEPMOJMHAMHYECKHUX IPOLIECCOB IEpexona
sHepruu B (popme Temia B popmy paboThl U
o0paTHO, TMpPOTEKAIOMUX B  IPHUPOJE,
TEXHOJIOTMYECKUX TpOIeccax, TEeIIOBBIX
CTaHIMSAX M MX TEIJIOTEXHOJIOTHYECKUX
YCTpOMCTBAX

1.IIpoBectn pacueT TepMOAMHAMUYECKOTO
nukia. Pabouee teno - Bo3ayx. Onpenenuts
TEPMOJMHAMHYECKHE ITapaMeTpbl pabodero
TeJa B OCHOBHBIX TOUYKax Iukia. Halitu
YACIbHYIO0 padoTy paclIMpeHHUs, YACIbHYIO
pacriosaraemyro padoTy, U3MEHEHHE yJeTbHON
BHYTPEHHEHN HEPTUH, yIEIbHON YHTAIIBIINH,
YAEIBHOU SHTPOIIMHU JUJIs KaXKIO0Tr0 Ipoluecca u
JUISL IUKJIA B IETIOM

Onucanue MIKAJbI OLlEeHUBAHUS

Oyenka: 5 («OTIUIHO)
Huodicnuii nopoe sévinonnenus 3aoanus 6 npoyermax: 90
Onucanue xapakmepucmuku evtnoanenus 3uanus.; OueHka "oTIMYHO" BBICTABIISIETCS €CIIN 3aJJaHNE
BBHITIOJTHEHO B MOJIHOM 00'beME WIJIHM BBITIOTHEHO MPEUMYIIIECTBEHHO BEPHO

Oyenka: 4 («xX0OpoII0»)
Huodicnuii nopoe svinonnenus 3aoanus 6 npoyermax: 10
Onucanue xapakmepucmuku evtnonanenus 3uanus.; OueHka "Xoponio" BbICTABISETCS €CIU
OOJIBIIMHCTBO BOMIPOCOB PACKPHITO. BRIOpaHO BepHOE HaNpaBlIeHUE JIJIS pEIIeHHs 3a/1a4

Oyenka: 3 (KyIOBICTBOPUTEIHHOY)
Huoicnuii nopoz evinonnenus sadanus 6 npoyernmax.: 50




Onucanue xapakxmepucmuxu evinoaneHus snanus: OueHKa "y10BIETBOPUTENIBHO" BHICTABIIAETCS
€CIIM 3aJJaHue MPEUMYIIECTBEHHO BBITIOJTHEHO

Oyenxa: 2 («HEYIOBIETBOPUTEIBHO»)

Onucanue xapakmepucmuku 8binoanenus 3uanus. OueHka "Hey10BIETBOPUTEILHO" BBICTABIIACTCS
€CJIM 3aJJaHuE BBITIOJIHEHO HEBEPHO WJIM MPEUMYILIECTBEHHO HE BBIITOJIHEHO.

KM-2. Onpenesienne napaMeTpoB BOASIHOT0 napa. Pacuer nukia naporypOonHHoii

YCTaHOBKH

®opmbl peanuzanuu: [lucemMennas padora
Tun KoHTPOIBHOrO MeponpuaTHs: J[omamHee 3aganue
Bec koHTpobHOr0 Meponpustusi B BPC: 20

IIponenypa npoBeeHusi KOHTPOJILHOr0 Meponpusitusi: CTyJIeHTaM BbIJIa€TCsl TUIIOBOE 33/1aHHE
C UHJIUBUAYATbHBIMU UCXOJIHBIMU JIAaHHBIMU. 3aJJaHUE BBITIOJIHICTCS BHE ay/IMTOPHBIX 3aHsATUHA. Ha
BBIMIOJTHEHHUE 3a/IaHUs BBIACNSACTCS OJHA HeAens. 3aJaHue caaercs Jau0o B PYKONUCHOM JHOO

ne4yaTHOM BUJC.

KpaTkoe conep:kanue 3a1aHusi:

1. Onpenenute TeMneparypy, SHTAIBIIHIO, BHYTPEHHIOIO SHEPTHIO U YHTPOIHUIO BOJSIHOTO
napa npu gasienuu S5 6ap u temnepatype 200+10N °C ¢ nomomnipio h-S-quarpammsl. N -

HOMCp BapuaHTa

2. Omnpenenute TeMIEPaTypy, SHTAIBIIHNIO, BHYTPEHHIOIO YHEPTHIO U SHTPOMHUIO BOJISHOTO
napa npu gasienun 10 6ap u yaensHOM 00beme 0,12+0,1N M3/KT ¢ TOMOIIBIO TaOJIHIT BOABI

BOJSIHOTO mapa. N - HoMmep BapuaHTa

3. BeimomHUTH pacuet oOpatumMoro 1ukia PeHKknHa Ui ABYX BapHAHTOB, CYUTAs B TIEPBOM
cilyyae MoCTyHaroluil B TypOMHY Iap CyXUM HAcChILIIEHHBIM IIPU JaBleHUH pl, a BO BTOpOM
ClIy4ae — MeperpeTsiM ¢ AaBiaeHueM pl u temmneparypoii tl. JlaBnenue orpaboranHoro mapa p2
Juis 000MX BapHaHTOB OJMHAKOBOEe. PacueTom onpenenuTs KOJIMYECTBO TEIUIOTHI,
noJiBeIeHHOM B 1ukie ql, padoty nukna i, repmuueckuii KIIJ] nt, motepu TemioTs! B
KOHJIeHcaTope TYpOMHBI 2 U yJeNbHBIA pacXo mapa Ha BbIpaOboTKy 1 kBT anekTposHeprun
d. OnpenenuTh Takke CTENEHb CYXOCTH OTPa0OTaHHOTO Mapa X2 B KaX/10M BapHaHTe.

KoHTpoJibHBbIC BONIPOCHI/3aJaHHA:

3arutaHupOBaHHbBIE PE3YJIbTATH OOYUYECHHUSI IO JTUCITUTIIIUHE

Bonpocei/3aganus JUIs

IIPOBEPKHU

3HaTh: MCTOJBI pacu€Ta TCPMUUCCKHUX U KAJTOPUUCCKUX CBOICTB
pa6OLII/IX BCIICCTB W TCPMOAWMHAMHNYCCKHUX IPOHCCCOB B
9JIEMCHTAax TCINIOTEXHUYCCKUX u TCIITIOOHCPI€TUICCKUX
YCTAaHOBOK 1 YCTpOﬁCTB, ad TAKIKC CXEM TCIJIOSHCPTCTUUCCKUX U
TCIINIOTCXHOJIOT'MYCCKUX YCTAHOBOK U CUCTEM

1.0t Kakux napaMeTpoB
3aBUCUT BHYTPEHHS
SHEPrus BOJASHOIO napa?
2.Yto Takoe MaccoBoe
napocojiepkanue?
3.®@opmyna ans
OTIpENIeIICHUS TETIOTHI

napooOpazoBaHMs
VYMeTh:  paccuuThiBaThb M HAaXOJAUTh  TEPMUYECKUE U 1.Kak onpexnensiercs
KaJIOpUYECKHE CBOMCTBA pabOUYUX BEIIECTB pacroJiaraeMbIi

TETTOTIEPETIa ]l C TTOMOIIBIO
h-s- nuarpamMmbi?

2.Kak onpenenuthb
COCTOSIHHE BOJIEI C
MOMOIIbI0 h-S-mrarpammsbi?
3.Kak M0OKHO MoKa3aTh
MIPOIIECC IPOCCEITUPOBAHUS
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3ammaHUpOBaHHBIE PE3yabTaThl 00yUEHUS IO JUCIUIUINHE Bonpocei/3aganus TUIS

IIPOBEPKHU

B h-S- quarpamme?

Onucanue MIKAJbI OICHUBAHUSA:

Oyenka: 5 («OTIUIHOY)
Huoicnuii nopoe svinonnenus 3aoanus 6 npoyermax: 90
Onucanue xapakmepucmuku btnoanenus 3nanus.; OueHka "oTIMYHO" BBICTABIISIETCS €CIIU 3aJJaHue
BBITIOJTHEHO B MTOJIHOM 00'bEME WIIH BBITIOIHEHO MPEUMYIIIECTBEHHO BEPHO

Oyenka: 4 («X0OpOIIOY)
Huoicnuii nopoe svinonnenus 3aoanus 6 npoyenmax. 10
Onucanue xapakmepucmuku ebtnoanenus 3uanus. OueHka "Xopomio" BbICTABISAETCS €CIIH
OOJIBIIMHCTBO BOIIPOCOB PACKPHITO. BRIOpaHO BepHOE HAPaBICHUE JIJIS PEIICHMS 3a/1a4

Oyenxa: 3 («yAOBIETBOPUTEIHHOY)
Huoicnuii nopoe evinonnenus sadanus 6 npoyenmax.: 50
Onucanue xapakmepucmuxu evlnoinenus 3Hanus: OueHka "yJoBIeTBOPUTEIBHO" BBICTABIISAETCS
€CJIM 3aJJaHu€e NPEUMYILIECTBEHHO BHIIIOJIHEHO

Oyenxa: 2 («HEYIOBIETBOPUTEIBHOY)
Onucanue xapakmepucmuku evinonnenus 3uanus: O1eHKa "HeyI0BICTBOPUTEIHHO" BBHICTABIISIETCS
€CITM 3a/IaHUE BBITIOJTHEHO HEBEPHO HJIM MPEHMYILECTBEHHO HE BBIITOIHECHO.

KM-3. 3aga4u cTanMoHAPHOH TEMJIONPOBOAHOCTH

®opmbl peasuzanun: [TuceMennas padora

Tun KOHTPOJIBLHOT0 MeponpusTus: J[omamrHee 3a1anme

Bec koutposabHoro meponpusitust B BPC: 30

IIpouenypa npoBeeHusi KOHTPOJILHOr0 Meponpusitusi: CTyJICHTaM BBIJIAETCS TUIIOBOE 3a/I1aHHE
C MHIVBUAYAIbHBIMU UCXOJHBIMU TAHHBIMU. 3a/I1aHNE BBITIONHSAETCS BHE ayJAUTOPHBIX 3aHATUH. Ha
BBITIOJIHCHHE 3aJ]aHUsl BBIJCISICTCS OJHA HeAeNs. 3aJaHue cAaeTcss MO0 B PYKOMHUCHOM JIHOO

nc4yaTHoOM BUEC.

KpaTKOC CoA€cpKaHMuE 3alaHUA:

PacueTHoe 3ananue cocTouT U3 AByX 3anad. Harmpumep:

1. CteHbl cymIUIbHOM KaMephl BBIIOJHEHBI U3 CJI10s KPAaCHOTO KUpIKYa TONIMHON 250 MM 1
CJIOSI CTPOUTENIBHOTO BOMIIOKA. Temneparypa Ha BHEIIHENH TOBEPXHOCTU KUPIUYHOTO ciost 110
°C ¥ Ha IOBEpXHOCTH BoWouHOro ciost 25°C. KoappuuueHTs! TerIonpoBoIHOCTH
MaTepuaioB, cooTBeTcTBeHHO, 0,7 BT/(M-°C) u 0,0465 B1/(Mm-°C). Berunciuts TeMieparypy B
IJIOCKOCTH COIIPUKOCHOBEHUS CJIOEB M TOJILIUHY BOMJIOYHOTO CJIOS TIPU YCIOBHH, YTO
TEIUIOBBIE MOTEpH uepe3 | M2 cTeHKH Kamepsl He npesbimatoT 110 Bt/m2

2. 1o cranpHOMY (KO3 PunMenT TemonpoBoanoctu 40 B1/(M-K)) HenzonupoBaHHOMY
TpyOonpoBoy AaMeTpoM 76/63 MM TedeT XJaJlareHT, Temmneparypa koroporo -20°C.
TemnepaTypa Bo3ayxa B IOMEIIEHUH, T1ie TpoxoauT Tpyoorposo, 20°C. Koapdunuent
TEII00TAa4YH cO cTOpoHbI Bozayxa 10 Bt/(m2-K), co ctopons! xnamarenta 1000 Br/(M2-K). Ha
CKOJIBKO CHU3MTCS MOTEPS X0JI0a, €CIIM TPYOOIPOBO/ MOKPHITH CIOEM HU30JISILIUU
(xoapunment teronpoBoanoctu 0,05 Bt/(m-K)) Tonmmuoit 50 mm? [Ipouune ycinoBus

CUUTAaTh HEM3MCHHBIMU

KoHTpoJibHbIC BONIPOCHI/3aJaHUA:

3angaHupOBaHHbIE pe3yNbTaThl
00y4YeHHMsI 110 TUCIUTUIMHE

Bonpocei/3aganus 1iist mpoBepku

3HaTh: 3aKOHBI U OCHOBHBIE (DU3HKO-

1.YT0 Takoe TerIonpoBOAHOCTD?
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3anjgaHUupOBAHHBIE
06yquH51 IO JUCHUITJINHE

pe3yNbTaThl

Bonpocei/3aganus 11t mpoBepKu

MaTE€MaTU4YeCKUEe MOJEIU IIPOLIECCOB
nepeHoca TEIUIOTBI 51 MaccChl
[IPUMEHUTEIBLHO K rporeccam
nepeaayy v TpaHcOpMaluu TEeTIIOThI

2.Y1o Takoe u30TepMHUUECcKas MOBEPXHOCTh?
3.Kaxkoit mpouecc onuceiBaeT 3akoH Oypbe?

YMern: pacCUUThIBATh TEMIICPATYPHEIC
OJIA WU TCIIJIOBBIC ITOTOKHM B 3JICMCHTAX
KOHCTPYKIIMHU TCINIOBBIX u
TCINIOTCXHOJOI'MYCCKUX YCTAHOBOK

1.ITo cranbHOMY (KO3 (HUIMEHT TETIONPOBOHOCTH
40 Bt/(m*K)) HeuzonupoBaHHOMY TPYyOOIIPOBOITY
IraMeTpoM 76/63 MM TeueT XJIaJareHr,
temriepatypa koroporo -20°C. TemmnepaTypa

BO3/yXa B TIOMEIIEHUH, TJIe IIPOXOTUT TPYOOIIPOBOI,
20°C. KoappumueHT TerooTiauu co CTOPOHBI
Bo3ayxa 10 Bt/(M2-K), co cropoHb! XJ1agareHra
1000 Bt/(M2-K). Ha cKkoJIbKO CHU3UTCS TIOTEPSI
XO0JI0/1a, €CITH TPYOOIIPOBO/T TIOKPBITH CIIOEM
n3osiun (ko3 duuument termonpooanoctu 0,05
Bt/(M-K)) Tonuunoi 50 mm? Ilpoune ycnoBus
CUHTATh HEU3MCHHBIMHU

Onucanne MKAJbI OIIEHUBAHUS

Oyenxa: 5 («OTIINYHOY)
Huoicnuii nopoe evinonanenus 3aoanus 6 npoyenmax. 90
Onucanue xapakmepucmuxu eblnoinerus 3Hanus: O1eHKa "0TINYHO" BBICTABIISIETCS €CIIM 3aJaHNe
BBIIOJIHEHO B TIOJTHOM 00'bEME MJIH BBITIOJHEHO NMPEUMYIIECTBEHHO BEPHO

Oyenxa: 4 («XOpoILI0»)
Huoicnuii nopoe evinonnenus 3aoanus 6 npoyenmax: 70
Onucanue xapakmepucmuxu evlnoinerus 3Hanus: OeHKa "Xopoio" BEICTABISAETCS €CIU
OOJIBIIMHCTBO BOIIPOCOB PACKPHITO. BRIOpaHO BepHOE HaNpaBIeHUE JIJIS peIIeHHs 3a/1a4

Oyenka: 3 («yIOBJICTBOPUTEIHHOY)
Huosicnuii nopoe sévinonnenus 3aoanus 6 npoyermax: 50
Onucanue xapakmepucmuxu ebinoanenus snanus: OueHKa "yIoBIeTBOPUTEIBHO" BBICTABIISETCS
€CIIU 3a/1aHue NMPEUMYILECTBEHHO BHITIOJIHEHO

Oyenka: 2 («HEYJTOBJIETBOPUTEITHEHOY)
Onucanue xapaxmepucmuku 6vinoaneHus snanus: OLeHKa "Hey10BIETBOPUTEIIBHO" BBICTABIIAETCS
€CJIM 3aJlaHuE BBIIOJIHEHO HEBEPHO UJIU MPEUMYILIECTBEHHO HE BBINOJIHEHO.

KM-4. PacueT Ten1000MeHHOI0 anmnapara

®opmbl peaausanun: [lucemennas padbora

Tun KOHTPOILHOI0 MeponpuATHA: JlOMalllHee 3a1aHue

Bec konTposbHoro meponpusitusi B BPC: 30

IIpoueaypa npoBeieHNsI KOHTPOJIBLHOI0 MeponpusATHs: Pacyer TemnooOMeHHOro anmnapara.

Kpatkoe cogepxxanue 3agaHusi:
IIPOBECTH TEIIOBOM pacueT 3MEEBUKOBOT0 3KOHOMai3epa, peIHa3HauYeHHOTO ISl I0A0IPEBa
BO/IbI B KosinyecTBe GB , KI/c OT TemnepaTypsl Ha Bxoje tB1,°C 10 Temnepatypbl Ha BBIXO/E
tB2 = °C. MaccoBblif pacxo/ 1bIMOBBIX ra3oB Gr, kr/c. Temneparypa razoB nepen
skoHOMai3epoM trl, °C. Bona aBukeTcss BHyTpU TpyO €O CKOPOCThIO WB, M/cC. ['a3bl ABMKYTCS
MOTIEPEYHBIM IOTOKOM CHapyXu TpyO. CKOpOCTh B Y3KOM CEUYEHHH TPYOHOTO ITy4yKa Mpu
CpenHel Temneparype raza wr, m/c. [loBepXHOCTh HarpeBa SKOHOMaf3epa COCTOUT U3
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CTaNbHBIX TPYO AnameTpom d2/d1, MM, pacOJI0KEHHBIX B IIAXMAaTHOM MOPSIKE C
OTHOCHUTEJIHBIM MOTIEPEUHBIM 11arom S1/d2, m OTHOCHTETBEHBIM TIPOOJIBHBIM I1arom S2/d2

KOHTpOJILHLIe BOHpOCbI/SaL[aHI/Iﬂ:

3araHupOBaHHBIC PE3yAbTAThl 00YUCHUS IO TUCITUTUINHE Bompocei/3aganust 1j1si IpOBEPKH
3HaTh: TEPMHUHOJIOTHIO TEIJIOMAcCOOOMEHA: OINpPeIe/ICHHs 1.Kakum crioco6oM mepeaaercst
IPOIIECCOB MEPeIaun TSIUIOThI U MAcChl, (PU3MUCCKUI CMBICIT TEIUIOTa OT TPEIOLIETO

U Ppa3MEPHOCTH OCHOBHBIX BEJIMYHMH, HCIOJIb3YEMbIX B TETIOHOCUTEJISI K CTEHKE
TEIMIOMAacCOOOMEHe 2.Kakum ob6pazom

OTpeesseTCsl TeMITepaTypHBII
HATop MPU MPOTUBOTOKE
3.3anummuTe ypaBHEHHE
TEIUIOBOro OanaHca Jist
TENJI000MEHHUKA

OnucaHue MKAJbI OLleHUBAHUS:

Oyenka: 5 (KOTITUIHOY)
Huoicnuii nopoe svinonnenus 3aoanus 6 npoyenmax: 90
Onucanue xapakmepucmuku blnonenus 3nanus; OueHka "oTIMYHO" BBICTABIISIETCS €CIIU 3aJJaHue
BBITIOJIHEHO B MOJHOM 00BEME HJIM BBIITOJTHEHO MPEUMYIIIECTBEHHO BEPHO

Oyenka: 4 («X0OpOIIO»)
Huoicnuii nopoe evinonnenus sadanus 6 npoyenmax.: 10
Onucanue xapakmepucmuxu evinonenus 3Hanus: OleHKa "Xopoo" BEICTaBISAETCS €ClIU
OOJIBITMHCTBO BOIPOCOB PACKPHITO. BRIOpaHO BepHOE HAIIpaBiIeHHE ISl PELICHNUS 3a1a4

Oyenxa: 3 («yAOBIETBOPUTEIHHOY)
Huoicnuii nopoe evinonnenus 3aoanus 6 npoyenmax.: S0
Onucanue xapaxmepucmuxu 6vinoaneHus snanua: OueHKa "y10BIETBOPUTEIBHO" BBICTABIIAETCS
€CJIM 3aJJaHue MPEUMYILIECTBEHHO BHIIIOJIHEHO

Oyenka: 2 («HEyJOBIETBOPUTEIHHOY)
Onucanue xapakmepucmuku vinonnenus snanus: OneHKa "Hey10BIeTBOPUTEIHHO" BHICTABIACTCS
€CJIM 33/1aHUE BBITIOJIHEHO HEBEPHO MJIM MPEUMYILECTBEHHO HE BBIITOJHEHO
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COJIEPKAHUE OIIEHOYHBIX CPEJICTB TIPOMEXKYTOUYHOM ATTECTAIIUA
5 cemecTp
@opMa NPOMEKYTOUYHOM aTTecTalumM: JK3aMeH

IIpumep Onsiera

YT1Bepxaaro
OI'bOY «HamnumoHansHbIN Hccaea0BaTeNbCKUN yHUBEpcUTET «MOW»
Kadenpa Teoperruecknx ocHoB TermorexHuku uM. M.I1. Bykamosuda
Hampasnenue 15.03.03 — [IpukimagHas MexaHuKa
Jucuunnmnna «TepmoauHaMuKa U TEIUIonepeaadar
DK3AMEHAILIMOHHBIA BUJIET Ne 2 3aB. kag. TOT
«11» ssaBaps 2021 r.

1. ®opMyTUPOBKH 1 aHATUTHYECKUE BhIpakeHHs BTOporo 3akoHa TepMOIMHAMUKY 7151 00paTUMBIX
1 HEOOpaTUMBIX MTPOLIECCOB.

2. TenmooTtaada mpy CBOOOTHOM JABMXKEHUH JKAJKOCTH OKOJIO Tell (TUTACTHHA, TPYOa), HaXOSIINXCS
B HEOTPAaHUYEHHOM 00BEME KHUJIKOCTH.

Hunuaapryeckuii KOPIyc TEINIO0OMEHHOTO0 arnapaTa umeeT BHeHui nuametp 300 mm. TemnepaTypst
Ha BHYTpPEHHEH U BHEITHEH MOBEPXHOCTAX U30JIAIMHU ammapaTa cooTBeTcTBeHHO paBHbI 280 °C u 30 °C.
TerutoBeIe TOTEPH C OJHOTO TOTOHHOTO METpa He AOJDKHBI MpeBbinath 200 Br/m. Koaddumment
TEIJIONPOBOJIHOCTH U30JIALNU onpenensiercs ypasaeHruem A=0,05+0,000125t Br/m K. Kakoii TonmuHb
JIOJKHA OBITh M30JISIMSL IPH 3a/1aHHBIX YCIOBUAX?

IIpoueaypa nposenenus
DK3aMeH MPOBOJUTHLCS B YCTHOU (popme.

L. Ilepeuens Kkomnemenyuil/uHOUKAmMOoOpPo8 u KOHMPObLHBIX 6ONPOCOE NPOBEPKU PE3YIbIMAM 08
0C60EeHUA OUCYUNIUHDL

1. Komnerenuusi/Mnauxarop: MI-150mnk-1 JleMOHCTpHpyeT MOHUMaHUE OCHOBHBIX 3aKOHOB
TEPMOJMHAMHUKH U 3aKOHOB MPEBPAILECHUS SHEPTHH, BBIITOIHAET NHKEHEPHBIE PACUETH OCHOBHBIX
[OKa3aTesIed TepMOAMHAMUYECKUX [IUKIIOB

Bonpocsl, 3aganus
1.@opMyIUPOBKY U aHAJTUTHYECKHE BbIpakeHUs [IepBoro 3akoHa TEpMOIMHAMUKH IS
HETOJABUKHBIX CUCTEM. Y PaBHEHUS TEIJIOBOTO (SHEPTeTHUUECKOro) OanaHca.
2.DopMyJIMPOBKY M aHAJTUTHYECKHUE BBIpaXEHUSI BTOpOro 3akoHa TepMOJMHAMUKY JJIs1
00paTUMbIX U HEOOpaTUMBIX MPOLIECCOB
3.Pacuert nporeccoB BoJsiHOTO napa. TabauIlsl BOJbI M BOASHOrO mapa. h-s-auarpamma
BOJSTHOTO T1apa
4.Y nenpHas pabota, Tepmuueckuii, BHyrpennuit KIIJ] TepMoguHaMu4eckux UKIIOB
5.®a3o0BbIe nepexobl, pazoBoe paBHoBecue. dazosbie p-T, p-v u T-S- quarpammsl
6.1{lukn Penkuna, yaensHas pabota nukia, repmudeckuit KI1J1, ananus mukia
7.be3pa3mepHbIil BUT MaTEMaTUYECKOTO OMUCAHUS KOHBEKTUBHOT'O TEINIOOOMEHA.
Be3paszmepHbie kommiekesl: yncio PeitHonbaca, uncio I'pacroga, uyucno Penes, uncio
Hyccenbra
8.CpennenorapudmMudeckuil TeMreparypHbslii Harop. [IpIMOTOK, TPOTUBOTOK, CII0KHBIE
CXEMBI IBUJKECHHUSI TEINIOHOCUTEINIEH
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MarepuaJsl 1JI1 NIPOBEPKHU OCTATOYHBIX 3HAHUM

1. YkaxuTe npaBuibHY0 GopMy 3anmucu [lepBoro 3akoHa TEPMOIUHAMHUKN

OtBeThI:
1. du=dqg+dl
2. dg=du+dl
3. dl=dg+du
4. dg<Tds
5. dq=Tds
6. dq>Tds

Bepnsriii oteT: 2. dq = du +dl
2.Kakyro u3 yka3aHHBIX BEJIMYUH HEOOXOAMMO TOJICTABUTH BMECTO X B YpaBHEHUU
dg = XdT — vdp,
€CJIM ypaBHEHHUE 3allMCaHO IS UISATBHOTO Ta3a?

OTtBeTsI:

o

Y
cp lev

Bepnpsiit otBeT: 3. cv
3.Ilpu pacmmpenun 10 kr raza coBepmiaercs padota, paBHas 30 x/[x. [Ipu sTom K ra3zy u3BHe
noaBoautcs 10 k/x temnotel. OnpenenuTe, Kak U3MEHUTCS yAeTbHAs BHYTPEHHSS DHEPTUsI B
3TOM mporecce?

OTBeTHI:
1. 20 x[Ix;
2. -20 x/Ix;
3. 2 xJIx/xr;
4. -2 xJIx;
5
6

1.
2.
3.¢cv
4,
5.

. =2 kJK/KT;
. HE U3MEHUTCS
BepHblii oTBeT: 6. HE U3MEHUTCS
4.Kakoe COOTHOIIEHHE SIBISAETCS BbIpa)KEHHEM BTOpOro 3akoHa TEpMOIMHAMUKH TSI
HEOOpaTUMBIX MPOIECCOB?
OTBeThI:
du =dq +dl
dg = du +dl
dl=dq+du
dg <Tds
dg = Tds
dg >Tds
Bepwusiii otBer: 4. dg <Tds
5.Kak Ha3pIBaeTcs TOUKA Ha JIMHUY HACBILIEHMSI, B KOTOPOI HCUE3aET pa3Indie MEXAY KUJIKON
Y Ta30BO azamu?
OTBeThI:
. TPOMHAs TOUKA;
. TOYKa cyOIMMaIuy;
. TOYKa NHBEPCHH;
. KpUTHYECKasl TOUKa;
. TOUKa POCHI
BepHbplii oTBET: 4. KpUTHYECKAs TOUKA
6.113 kakux Mpo1eccoB COCTOUT LUKJI MapOTYpOMHHOM yCcTaHOBKH (LMK PeHknHa)?
OTBeTsI:

oukrwdE

DN D W N =
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1. wm3orepma, anumabara, u3oTepma, U30Xopa
2 aguabara, n3zobapa, annabdara, nzodapa
3. nu3oxopa, aguabara, mzobapa, agrabdara
4.  aauabata, U30TE€pMa, MOJIUTPOIIA, H30XOPa
5 n30Tepma, aanadara, u3orepma, aarnabdara
Bepnsiii otBeT: 2. anuabara, uzobapa, anuadara, uzodapa
7.B xaxom cootHomeHnn HaxoasaTcs repmuueckue KIIJI nukna Penkuna (np) u nukia Kapuo
(nK)?
OTBeThI:
np > Nk
np =K
np =Nk
np =Mk
np <Nk
Bepnsiit otBeT: 5. np <Nk
8.ITo kakoMy U3 MPHUBEICHHBIX YPAaBHEHUIN MOYKHO PacCUYUTAaTh TEIJIOBOM MOTOK Yepes
LWIMHPUYECKYIO CTEHKY?
OTBeTHI:

A
1LQ=5@ti—t)
2mAL(t1-t2)

2.0 =4

agsrwONE

3.Q=>(th—1t})

BepHbiii oTBeT: 2.
9.YxaxuTe NpaBUIbHOE BBIPAXKEHUE VIS JINHEHHOTO KO3 GHUINEHTA TEIUIONEPeaadn Yepes
IIMHIPUYECKYIO CTEHKY

OTBeTHI:
1
k=55
THat 2
aq oz
1
2.k = &
1,1 lnd%dz 1
: 2
alal 22 édld_% a3d3
d% djy
2mA(t1-t2)
3.k = >
d3
lTL—l
di

BepHusliii otBeT: 2
II. Onucanue wkKanvl ouenueanus

Oyenxa: 5 («OTIUYHO)
Huoicnuii nopoe evinonnenus 3aoanus 6 npoyenmax.: 90
Onucanue xapakxmepucmuxu 6binoaneHus snanus: OUEHKN «OTINYHO» 3aCIIy>KMBA€ET CTYJIEHT,
0OHapyXUBIIMI BCECTOPOHHEE, CUCTEMATUYECKOE U ITyOOKOE 3HAaHUE MAaTEPHAJIOB N3y4E€HHOM
JUCLUTUIMHBL, yMEHHE CBOOOIHO BBIMOIHATH 33/1aHUs, IPEyCMOTPEHHbIE TPOrpaMMOii,
YCBOMBILIMI OCHOBHYIO M 3HAaKOMBIH C JOMOJHUTEIBHON JIUTEPATYPON, PEKOMEHOBAaHHOMN
nporpaMMoii. Kak npaBuiio, olieHKa «OTINYHO» BBICTABIISIETCS CTYAEHTY, IPOSIBUBIIEMY
TBOpYECKHE CIIOCOOHOCTH B IOHUMAaHUH, U3JI0’KEHUU U UCTIOJIb30BAaHUH MAaTEPHUAJIOB U3yUYEeHHON
JUCLUTUIMHBL, 6€3YIPEeYHO OTBETHUBILEMY HE TOJIBKO Ha BONPOCHI OMJIETa, HO ¥ HA JOMOJIHUTENIbHBIE
BOITPOCHI B paMKaxX OCHOBHOM NMPOTpaMMBbl AUCIUIUIMHBI 9K3aMEHa, IPABUIBHO BBIITOJTHUBLIEMY
[IPAKTUYECKOE 3a1aHHE

Oyenka: 4 («XOpOIIOY)
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Huodicnuii nopoe svinonnenus 3aoanus 6 npoyermax: 10
Onucanue xapakxmepucmuxu 8vinoaneHus sHanua: OUEHKN «OTINYHOY 3aCIIy)KMBA€ET CTYJICHT,
O0OHapY>KUBIINK BCECTOPOHHEE, CUCTEMATHIECKOE U INTyOOKOEe 3HAaHHE MaTepHalioB U3Y4EeHHOU
JUCIUILIMHBI, yMEHHE CBOOOIHO BBIMOIHATH 331aHUS, ITPElyCMOTPEHHbIE POTPaMMOH,
YCBOHUBUIMI OCHOBHYIO M 3HAKOMBIW C JOTIOJIHUTEIBHOM JTUTEPATYPO, PEKOMEHJOBAHHOM
nporpamMmoii. Kak mpaBuiio, olieHKa «OTIUYHO» BBICTABIISIETCS CTYICHTY, IPOSIBUBLIEMY
TBOPUYECKHE CIIOCOOHOCTH B IOHUMAaHUH, U3JI0KEHUHU U MCIIOJIb30BAaHUH MAaTEPHUATIOB U3yYCHHON
JTUCIUILIMHBI, 0€3yNpevyHO OTBETUBILIEMY HE TOJIbKO Ha BOIIPOCHI OMiIeTa, HO U Ha JIOMOJIHUTEIbHBIC
BOIIPOCHI B PAaMKaX OCHOBHOM IIPOTPaMMBbI JUCITUTUIMHBI SK3aMEHA, TPABUIIBHO BBHIOTHUBIIEMY
MPaKTUYECKOE 3ajaHKe

Oyenka: 3 («yIOBJIETBOPUTEIILHOY)
Huoicnuii nopoe evinonenus 3aoanus 6 npoyenmax. 50
Onucanue xapaxmepucmuxu evinoaneHus sHanus: OUEHKN «yA0BIETBOPUTEIBHO» 3aCIyKUBAET
CTYJCHT, 0OHapYXKUBIINI 3HAHHE MaTepHalia U3y4eHHOU TUCIUILIMHBI B 00beMe, HE0OX0AUMOM
JUTS AajbHeHIne yaeObl 1 mpeacTosmeil paboTsl IO MPOQEeCcCHuu CIIPABIISIONINIACS C BHITIOTHEHUEM
3aJJaHuH, IPETYCMOTPEHHBIX MPOTPaMMOM, 3HAKOMBII C OCHOBHOI JIUTEPATypOil,
peKOMeHA0BaHHOH TporpaMmmoii. Kak mpaBuito, oIieHKa «yI0BIETBOPUTEIILHOY BBHICTABIISETCS
CTYJEHTaM, JOMYCTUBIIKUM MOTPEIIHOCTh B OTBETE Ha TEOPETUUECKHUE BOIIPOCHI U/UIIH MPU
BBITTOJIHEHUH MTPAKTUYECKHX 33IaHUH, HO 00Ja1al0IMM HEOOXOIMMBIMU 3HAHUSMU JIJIST KX
yCTpaHEeHHUs MO pyKOBOJCTBOM IMPENOaBaTeNs, TM00 HEMPABUIHHO BHITOIHUBIIEMY
MPAKTUYECKOE 33/IaHUE, HO M0 YKA3aHHIO SK3aMEHATOPA BHIMIOJIHUBIINM JPYTHE MTPAKTHYECKHUE
3aJlaHus U3 TOTO XKe pasjiena JUCIUTUINHBI

Oyenxa: 2 («HEYIOBIECTBOPUTEIBHO»)

Onucanue xapakmepucmuku evinonnenus 3uanus: OLEHKa «HeyI0BIETBOPUTEIbHOY» BbICTABISAETCS
CTYACHTY, OOHApy>KUBIIEMY CEpbE3HbIE MPOOEIB B 3HAHHMSIX OCHOBHOTO MaTepralia H3y4eHHOM
JMCUUILIMHBL, JIOIYCTUBIIEMY NPHHLIUITAAIBHBIC OIIMOKH B BHITIOJHEHHH MPETyCMOTPEHHBIX
nporpamMmoii 3aianuii. Kak nmpaBuio, oreHKa «HeyI0BIETBOPUTEIILHOY CTAaBUTCS CTYCHTAM,
KOTOpbIE HE MOT'YT IPOJIOKUTH 00YUYEHUE UIIH MPUCTYIUTH K MPO(ecCHOHANBHOM esITeIbHOCTH
110 OKOHYAHUH By3a 0€3 JIOTIOIHUTENILHBIX 3aHATHH 110 COOTBETCTBYIOIICH AUCITUTIINHE, HE
OTBETHUBIIKM Ha BCE BOIIPOCHI OMJIETA U JOTIOJIHUTEIbHBIE BOIIPOCHI, U HEMPABUIILHO
BBINTOJIHUBIIEMY MTPaKTHUYECKOE 3aanne. HenpaBuibHOE BHIIOJHEHNE TONBKO MPAKTHIECKOTO
3aJ]aHMsl He SIBJIAETCS] OJHO3HAYHOM MPUYMHOM [ BBICTABJICHUS OLIEHKU «HEYOBIETBOPUTEIBHON.
OueHka «HEyI0BIETBOPUTEIHHOY BBICTABIIACTCS TAK)KE, €CIIU CTYICHT: - II0CIIe HaJasa 3K3aMeHa
OTKa3aJICsl €r0 C/1aBaTh; - HAPYLIWI IPaBUIa CAa4M SK3aMeHa (CIUChIBAII, MOACKa3bIBal, 00OMaHOM
MBITAJICS TIOJYYHUTh O0JIee BBICOKYIO OIICHKY H T.JI.).

II1. IIpaguna évicmaenenus umo20680i OUeHKU no Kypcy

Onenka ompenensieTcss B cOOTBETCTBUM ¢ [lonokeHnem o OalsIbHO-PEHTHHIOBOM CHCTEME AJIS
crtynentoB HUY «MOW» Ha OCHOBaHMHM CEMECTPOBOM U aTTECTALMOHHOMN COCTABIIAIOIINX.
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