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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-1 CniocoGeH mpuMeHSTh €CTeCTBEHHOHAYYHBIC U OOIIEUHKEHEPHBIC 3HAHUS, METOIbI
MaTEeMAaTHYECKOTO aHAIIN3a U MOJICTTHPOBAHUS B TPOPECCHOHATBHON ACSITETLHOCTH
N/I-15 leMOHCTpUpYyeT MOHMMAaHUE OCHOBHBIX 3aKOHOB TEPMOJIMHAMUKHU U 3aKOHOB
MIpEBpAIlCHHS YPHEPTUH, BBIMOJIHSIECT HHKEHEPHBIE pacUeThl OCHOBHBIX MMOKa3aTelen
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. Pacuer rukia napoTypOMHHON YCTaHOBKH
(lomanmHee 3amanue)
3. Pacuer Termmoo6mennoro anmnapara (lomaininee 3aganue)
4. Pacdet TepMoMHaMU4ecKOro nukia (JlomairHee 3ajaHue)

BPC nucuuminHbl

5 ceMecTp
Beca KOHTpOIbHBIX MeponpusaTHil, %
WNnnexe KM- | KM- | KM- | KM-
Paznen qucuumimHbl KM: 1 5 3 4
Cpok KM: 4 8 12 15

OCHOBHBIC 3aKOHBI TCPMOANHAMHKHU. TepMOI[I/IHaMI/ILIeCKI/Ie
MPONECCChl U NUKJIBI UACAIBHBIX ITa30B

OCHOBHBIC 3aKOHBI TCPMOANHAMUKHU +

TepMOI[I/IHaMI/I‘leCKI/Ie IMPONLCCChl U TUKIIbI UACAIIBHBIX I'a30B + +

PeanbHbie ra3sl. L[I/IKJ'IBI MapoOCUJIIOBBIX YCTaHOBOK

PeanbHbie rasel. BoasHol map +

[{MKIIBI TAPOCHIIOBBIX YCTAHOBOK +

OcHOBHBIE TTOHATHS TEIUIOMaccooOMeHa. TernaompoBOAHOCTD

OcHoBHbIE OHATHA TerIoMaccooOMeHa. TernnonpoBoIHOCTD + +

KonBektuBHbIH TemnoooMeH. TermnooOMeHHbIe anmnapartbl




KoHnBekTHUBHBIN TEMI000MeH + +
TennooOMeHHBIE anmapaThl + +
Bec KM: | 20 20 30 30

$O061as yacte/J1j1s MPOMEXKYTOUHOM arTecTanuud




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
KOMITETCHIIMHT pe3yiabTaThl OOyYEHHsS IO
JUCIUILINHE
OIIK-1 N-150mnk-1 demoncTpupyet | 3HaTh: Pacuer Tepmonunamuueckoro mukia (JomamrHee 3aganue)

IIOHMMAaHUC OCHOBHBIX
3aKOHOB TCPMOJMHAMHKU H

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

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

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

Omnpenenenue napaMeTpoB BoAsSHOro napa. PacyeT nukiia napoTypOuHHON
yctaHoBku ([lomarinee 3a1anue)

3amaun cTalMOHAPHON TerIonpoBoAHOCTH ([loMarHee 3a1anue)

Pacuer Tennooomennoro anmnapara (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 KOHTPOJIBLHOr0 MeponpusaTHs: JloMalHee 3a1aHue

Bec konTpoabHoro meponpusitusi B BPC: 20

IIpouenypa npoBeaeHusi KOHTPOJLHOT0 MeponpuaTHs: CTy/eHTaM BbIIA€TCS TUIIOBOE 3a/IaHKE
C MHIMBUAYAIbHBIMU UCXOJHBIMU TJAHHBIMU. 3a/I1aHUE BBITIOJHAETCS BHE ayJAUTOPHBIX 3aHsATUH. Ha
BBINIOJIHEHUE 3aJaHMsl BBIICISIETCS OJHA HEens. 3ajaHue caaeTcs Ju00 B PYKOMUCHOM JIMOO

II€4aTHOM BUJE.

KpaTKOC Cod€cpiKaHUuE 3alaHUA:

[TpoBectu pacuer TepMoauHaMU4ecKkoro nukia. Pabouee teno - Bo3ayx. Onpenenurs
TEPMOJMHAMHUYECKHE [TapaMeTpbl paboyero Tesia B OCHOBHBIX TOUKax IUKiIa. HallTu yaenbHyro
paboTy paciIupeHus, yelIbHYI0 pacioiaraeMyto padoTy, U3MEHEHUE YAEIbHONU BHYTpEHHEH
SHEPIruH, yAEIbHOW SHTANIBIINY, YAEIBbHON SHTPONUHU JJI KaXKI0ro IpoLecca U JUIsl LIMKJIa B

LETIOM

KoHTpoJibHbIE BONIPOCHI/3aJaHUA:

3HaTb. OCHOBEI TCPMOAUHAMHKH,

3aKOHBI COXpaHEHUs u
MpEeBpaICHUS SHEPTUU
MIPUMEHUTETHLHO K

TCPMOANMHAMHNYCCKHUM CUCTCMaM

1.4To0 Takoe paboTa pacIIMpEeHHS

2.49T0 Takoe pacroiiaraemas pabora

3.nmaiite onpenenenune tepmuyeckoro KITJ

4.3anuch MepBOro 3aKOHa TEPMOJUHAMUKY JJI IUKIIA

YMeTb: TpPOBOIUTH WH)KEHEPHBIC
pacyeTbl TE€PMOIMHAMHYECKUX
IPOIIECCOB TIEpexXo/ia SHEPTUU B
¢dopme Temna B ¢opMmy paboThl U
obpatHo, MPOTEKAIOITUX B
npupoze, TEXHOJIOTUYECKUX
nporieccax, TeIUIOBBIX CTaHIHAX U
ux TEIIOTEXHOJIOTUYECKUX
YCTPOMCTBAX

1.IIpoBectu pacueT TepMOJAUHAMUYECKOTO 1IMKIIA.
Pabouee Teno - Boznyx. OnpenenuThb
TEPMOAMHAMHUYECKHE TapaMeTpbl paboyero Tena B
OCHOBHBIX TOUKax IuKia. Halitu yaenpHyto paboty
paclmpeHusl, yIeIbHYI0 pacloyiaraeMyro padory,
U3MEHEHHE yIeNbHON BHYTPEHHEN dJHEPIUH, YACIBbHON
SHTAJIBIINHU, YIEIBHON SHTPOINHU I Ka)KJ0To Mpoliecca
U JJI LUKJIA B LIEJIOM

Onucanue MIKAJbI OLlEHUBAHUS

Ouyenxa: 5

Huodienuii nopoe svinonnenus 3aoanus 6 npoyermax: 90
Onucanue xapakmepucmuku evtnoanenus 3uanus.; OueHka "oTIMYHO" BBICTABIISIETCS €CIIN 3aJJaHNE
BBHITIOJTHEHO B MOJIHOM 00bEME WITH BBITIOTHEHO MPEUMYIIIECTBEHHO BEPHO

Ouenka: 4

Huoicnuii nopoz evinonnenus sadanus 6 npoyenmax.: 0
Onucanue xapakmepucmuku svtnonanenus 3uanus.; OueHka "Xoponio" BbICTABISETCS €CIU
OOJIBIIMHCTBO BOIIPOCOB PACKPHITO. BRIOpaHO BepHOE HANpaBIEHUE JIJIS pEIIeHHs 3a/1a4

Oyenka: 3

Huoicnuii nopoz evinonnenus sadanus 6 npoyenmax. 50
Onucanue xapaxmepucmuxu evinoaneHus shanusa: OueHka "y10BIeTBOPUTENILHO" BHICTABIISAETCS
€CJIM 3aJjaHUE PEUMYIIECTBEHHO BBITIOJIHEHO




Oyenka: 2
Onucanue xapakmepucmuku 8binoanenus: 3uanus. OueHKa "HeyI0BIETBOPUTEIBLHO'" BBICTABIACTCS
€CJIM 3aJJaHuE BBITIOJIHEHO HEBEPHO WJIM MPEUMYILIECTBEHHO HE BBIITOJIHEHO.

KM-2. Onpenesienne napaMeTpoB BOASIHOr0 napa. Pacuer uukia naporypomHHoOM
YCTAaHOBKH

®opmbl peanauzanuu: [lucemMennas padora

Tun KoHTPOIBHOTrO MeponpuaTHi: J[omalHee 3ananue

Bec koHTpobHOrO0 MeponpustTusi B BPC: 20

IIpouenypa nposeneHusi KOHTPOJIBLHOr0 MeponpusTus: CTyICHTaM BBIIAETCS TUIIOBOE 3aaHHE
C MHJUBUAYAIbHBIMU UCXOJHBIMU TAHHBIMU. 3a/1aHUE BBIIIOJHAETCS BHE ayAUTOPHBIX 3aHsATUN. Ha
BBINOJIHEHUE 3aJaHMsl BBIAEISETCS OJHA Henensd. 3afaHue craercsd Ju00 B PYKOIHCHOM JIMOO
II€4YaTHOM BHJE.

Kpartkoe cogepxanue 3a1aHusi:
1. Onpenenute TeMneparypy, SHTAIBINIO, BHYTPEHHIOIO SHEPTHIO U SHTPOIUIO BOJSTHOTO
napa npu gasienuu S5 6ap u temnepatype 200+10N °C ¢ nomomnipio h-S-quarpammsl. N -
HOMED BapHUaHTa
2. Omnpenenute TeMIEPaTypy, SHTANBIIHNIO, BHYTPEHHIOIO SHEPTUIO U SHTPOMHUIO BOJISHOTO
napa npu gasiennn 10 6ap u yaensHO# o0beme 0,12+0,1N M3/Kr ¢ MTOMOIIBIO TaOJIHIl BOABI U
BOJSIHOTO mapa. N - HoMmep BapuaHTa
3. BeimonauTh pacuer oOpaTuMoro 1ukia PeHkuHa aJist 1ByX BapuaHTOB, CUUTAsl B IEPBOM
ClIy4ae MOCTYNAIOUINil B TypOMHY Map CyXHM HACBIIIEHHBIM IIPH aBJIeHUH pl, a BO BTOpOM
CIIydae — ImeperpeTsiM ¢ aaBiieHueM pl u remmneparypoii t1. JlaBnenue orpaboTaHHoro napa p2
IUIst 000MX BapMaHTOB OJMHAKOBOE. PacueToM omnpenennuTs KOIMYeCTBO TEIIOTHI,
noABeACHHOM B uKJie ql, padoty nukia lu, repmudeckuii KITJ nt, moTtepu TemioTs B
KOHJIEHCAaTOpe TypOUHBI 2 U yAETbHBIN pacxo/ napa Ha BeIpaboTKy 1 kBT 4 anekTposnepruu
d. OnpenenuTh Takke CTENEHb CYXOCTH OTPa0OTAHHOTO Mapa X2 B KaX/10M BapHaHTe.

KoHTpoJibHbIE BOIPOCHI/3a1aHUA:

3HaTh: METO/IBI pacuera 1.0T KaKuX nmapamMeTpoB 3aBUCUT BHYTPEHHSISI SHEPrus
TEPMHUECKUX U  KaJOPHUYECKHX BOZsIHOTO Tapa?

CBOMCTB palouMx BEHIECTB U 2.YT0 Takoe MaccoBOE MapocoaepkaHue?
TEPMOJUHAMHYECKHUX TPOIIECCOB B 3.®opMmyna Aiis onpeeNeHus TEeIIOThI

DJIEMCHTAaX TCIUIOTCXHUYECCKUX U Hap006p2130BaHI/15[

TEIUIOPHEPIreTUYECKUX YCTAHOBOK
U YCTPOMCTB, a TAaKXKE CXeM

TEIJIO3HEPreTHUECKUX u
TCIINIOTCXHOJOTHYCCKHUX YCTAHOBOK

1 CUCTEM

YMeTh: pacCUMThIBaTh U HAXOJIUTH 1.Kak onpegensieTcs pacmnojiaraeMblid TEIUIONEpPEna ¢
TEPMUYECKHE M  KaJIOPUYECKHUE MOMOIIIBI0 h-S- quarpammbl?

CBOMCTBA pabOYMX BEIIECTB 2.Kak onpeaenuts COCTOSTHHE BOABI C TOMOIIBIO h-S-

auarpammsl?
3.Kak MOXHO MOKa3aTh MPOIECC qpocceupoBanus B h-
S- nuarpamme’?

Onucanue MKaJbl OLICHUBAHUA:

Ouyenka: 5
Huorcnuii nopoe evinonnenus 3aoanus 6 npoyenmax. 90




Onucanue xapakmepucmuKu 6blNOJIHEHUA SHARUA. OI_[CHKa "OTINYHO" BBICTABISACTCS €CIIN 3aJaHuc
BBIIOJIHEHO B ITOJTHOM 00BbEME MJIHM BEITIOJHEHO NpEUMYIICCTBEHHO BEPHO

Ouyenka: 4

Huoicnuii nopoe evinonenus 3aoanus 6 npoyenmax. 10
OnucaHnue xapaxmepucmuxu evlnoinenus 3Hanus: OLeHKa "X0opouio" BICTaBISETCS €CIU
OOJIBIITMHCTBO BOIIPOCOB PACKPBITO. BRIOpaHO BepHOE HAIIpaBIICHHE ISl PEIICHUS 3a1a4

Oyenka: 3

Huoicnuii nopoe evinonenus 3aoanus 6 npoyenmax. 50
Onucanue xapakmepucmuxu evinoanenus 3uanus: OueHka "y10BIeTBOPUTENHHO" BEICTABIISETCS
€CITH 3aJIaHUE MPEUMYIIECTBEHHO BBITIOJTHEHO

Oyenka: 2

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

KM-3. 3apaun cTaniuoHaApHOii TeNJIONMPOBOAHOCTH

®opmbl peasuzanun: [TuceMennas padora

Tun KOHTPOJILHOr0 MeponpusaTHs: JloMalHee 3a1aHue

Bec koutposabHoro meponpusitusi B BPC: 30

IIpouenypa npoBeaeHusi KOHTPOJLHOTO MeponpuaTHs: CTyIeHTaM BbIJIA€TCS TUIIOBOE 3a/IaHHE
C MHJIMBUAYAJIbHBIMH UCXOJIHBIMHU JTAHHBIMU. 3aJJaHUE BHINIOJIHSAETCS BHE ayIUTOPHBIX 3aHsATUNA. Ha
BBITIOJIHEHUE 3aJaHMs BBIICISIETCS OJHA HeAens. 3aJaHue caaercs JU00 B PYKOMHCHOM JHOO

ne4aTHOM BHJC.

KpaTKOC CoA€cpiKaHMuE 3alaHUA:

PacueTHOe 3a1aHue cOCTOMT U3 ABYX 3a1ad. Hampumep:

1. CteHbl cymIUIbHON KaMephl BBIIOJIHEHBI U3 CJ10s KPAaCHOTO KUpIKYa TONIMHON 250 MM 1
CJIOSI CTPOUTENIBHOTO BOWMIIOKA. Temneparypa Ha BHEIIHEH TOBEPXHOCTU KUPIMYHOTO ciost 110
°C ¥ Ha IOBEpXHOCTH BoWsouHOro ciost 25°C. KoappuuueHTs! TemnonpoBoJHOCTH
MaTepuaioB, cooTBeTcTBeHHO, 0,7 BT/(M-°C) u 0,0465 B1/(Mm-°C). Berunciauts TeMiieparypy B
IJIOCKOCTH COITPUKOCHOBEHUS CJIOEB M TOJILIUHY BOMJIOYHOTO CJIOS TIPU YCIOBHH, YTO
TEIUIOBBIE MOTEpH uepe3 1 M2 cTeHKH Kamepsl He npesbimatoT 110 Bt/m2

2. 1o cranpbHOMY (KO3 unmeHT TemnonpoogHoctu 40 Br/(M-K)) HenzonnpoBaHHOMY
TpyOonpoBoy AUaMeTpoM 76/63 MM TedeT XJaJlareHT, Temmneparypa koroporo -20°C.
Temnepatypa Bo3ayxa B IOMEIIEHUH, TJie TpoxoauT Tpyoorposox, 20°C. Koapdunuent
TEIUI00TAa4yH co cTOpoHbI Bozayxa 10 Bt/(m2:K), co ctopons! xnanarenta 1000 Bt/(mM2-K). Ha
CKOJIBKO CHU3MTCS MOTEPS X0JI0a, €CIIU TPYOOIPOBO/ MOKPHITH CIOEM HU30JISILIUU
(xoappunment teronpoBoanoctu 0,05 Bt/(m-K)) Tommmnoit 50 mm? [Ipouune ycinoBus

CUUTAaTh HEU3MCHHBIMU

KoHTpoJibHbIE BONIPOCHI/3aJaHUA:

3HaTh: 3aKOHBI M OCHOBHBLIE
bu3MKO-MaTEMaTHUECKUE MOJIETHU
MPOIIECCOB TEpeHOCca TEIUIOTHI U

1.YTo Takoe TerionpoBOHOCTh?
2.YT0 Takoe U30TepMHUECKasi TOBEPXHOCTh?
3.Kakoit mporiecc onuckiBaeT 3akoH @ypbe?

MaccChl MIPUMEHUTENTBHO K
nporeccam nepeaavn u

TpaHcOpMaIIH TETIJIOTHI

YmeTs: paccuuThHIBaTh 1.I1o cranpHOMY (KO3 PUITHEHT TETIONPOBOIHOCTH 40

TCMIICPATYPHBIC TIOJIA U TCIIJIOBLIC
IMOTOKH B 3JICMCHTAX KOHCTPYKIIMU
TCIIJIOBBIX u

Bt1/(M°K)) HeuzonupoBanHOMY TpyOOIIPOBOIY
TuaMeTpoM 76/63 MM TeueT XJIaJareHT, TeMIepaTypa
kotoporo -20°C. TemnepaTypa Bo31yxa B IOMEILIEHUH,

10




TEINIOTCXHOJOI'MYCCKUX YCTAHOBOK

rae npoxoauT Tpyoonposoa, 20°C. Koadduruent
TEIUIOOTIa4M CO CTOpOHBI Bo3ayxa 10 Bt/(M2-K), co
croponsl xiaaarenta 1000 Bt/(m2-K). Ha ckonbko
CHU3UTCS TIOTEPS XO0JIO/IA, €CIIA TPYOOIIPOBOJ MOKPHITH
cinoeM n3oJAuu (Kod(OPHUITMEHT TETIONPOBOIHOCTH
0,05 B1/(m°K)) Tonmunoii 50 mm? [Ipoune ycnoBus
CUUTATh HEU3MEHHBIMH

Onucanue MKAJbI OICHUBaAHUSA:

Ouenka: 5

Huoicnuii nopoe svinonnenus 3aoanus 6 npoyenmax: 90
Onucanue xapakmepucmuku blnoanenus 3nanus.; OueHka "oTIMYHO" BBICTABIISIETCS €CIIU 3aJJaHue
BBITIOJTHEHO B MOJIHOM 00'bEME WJIH BBITIOJHEHO MMPEUMYIIIECTBEHHO BEPHO

Ouenka: 4

Huoicnuii nopoe evinonnenus sadanus 6 npoyenmax: 10
Onucanue xapakmepucmuxu evlnonenus 3Hanus: OueHKa "Xopouo" BEICTaBIsAETCS €U
OOJIBIITMHCTBO BONPOCOB PACKPHITO. BRIOpaHO BepHOE HAIIpaBIeHHE AJISl PEIICHUS 3a1a4

Oyenka: 3

Huoicnuii nopoe evinonnenus 3adanus 6 npoyenmax: 50
Onucanue xapaxmepucmuxu evlnoinenus 3Hanus: OueHKa "yJ0oBIeTBOPUTEIBHO" BBICTABIISAETCS
€CJIM 3aJJaHue PEUMYIIECTBEHHO BHIIIOJIHEHO

Oyenka: 2

Onucanue xapakxmepucmuxu evinoanenus sHanusa: OueHKa "Hey10BIETBOPUTENIbHO" BBICTABIISAETCS
€CJIM 3aJIaHuE BBIOJHEHO HEBEPHO UITU MPEUMYIIECTBEHHO HE BBIMOJIHEHO.

KM-4. PacyeT TenJio00MeHHOT0 anmnapara

®opmbl peanuzanuu: [luceMenHas padora

Tun koHTpoILHOTrO MeponpuaTHs: J{omaliHee 3aganue

Bec koHTpOIbHOrO Meponpusitusi B BPC: 30

IIponenypa npoBeaeHnsi KOHTPOJIBLHOIO MeponpuaTHA: PacueT TernnooOMeHHOro anmnapara

Kparkoe conep:kanue 3aaHus:

IIPOBECTH TEIJIOBOM pacueT 3MEEeBUKOBOT0 SKOHOMaii3epa, pelHa3HauYeHHOTO JUIsl TOA0IPeBa
BOJIbI B KosindyecTBe GB , KI/c OT Temnepatypsl Ha Bxoze tB1,°C 10 TeMnepaTypbl Ha BBIX0J1€
tB2 = °C. MaccoBblii pacxoj IbIMOBBIX Ta3oB Gr, kr/c. Temneparypa razoB nepes
skoHOMaiizepoM trl, °C. Bona nBuxercst BHyTpU TpyO CO CKOPOCThIO WB, M/C. ["a3bl ABMKYTCS
MOTIEPEYHBIM MIOTOKOM CHapyxH TpyO. CKOpPOCTh B y3KOM CEUEHUU TPYOHOTO MydKa Mpu
cpeaHel Temrieparype raza wr, M/c. IloBepxHOCTh HarpeBa 3KOHOMal3epa COCTOUT U3
CTaJIbHBIX TPYO nuameTtpom d2/d1, MM, pacrionoXKeHHBIX B IIaXMAaTHOM MOPSAKE C
OTHOCHUTEJIbHBIM MOTIepeYHbIM marom S1/d2, u OTHOCHUTENBHBIM POIOJIBHBIM Iarom S2/d2

KoHTpoJibHbIE BONIPOCHI/3aJaHUA:

3HaTh: TEPMHUHOJIOTHIO
TEIIOMAacCOOOMEHa: OMNpeeICHHS
NPOIIECCOB TIepeaydl TEIUIOThl U
Macchl, (U3MYECKUH CMBICT |
pPa3MEpHOCTH OCHOBHBIX BEJIHYUH,
I/ICHOHB?;yeMBIX B
TemIoMaccooOMeHe

1.Kakum criocoOoM nepeaaercs TerioTa OT IPeroIIero
TEIUIOHOCHUTENS K CTEHKE

2.Kakum o0pa3oM orpesesnseTcst TeMIepaTypHbIi Harop
IIPYU IIPOTUBOTOKE

3.3anummre ypaBHEHUE TEIUIOBOTO OajaHca JJs
TeI1000MEeHHUKa
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Onucanue MKAJbI OIICHUBaAHUSA:

Ouenxa: 5
Huoicnuii nopoe svinonnenus 3aoanus 6 npoyenmax: 90
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 npoyermax: 10
Onucanue xapakmepucmuku ebtnoanenus 3uanus. OueHka "Xopomio" BbICTABISAETCS €CIIN
OOJIBIIMHCTBO BOIPOCOB PACKPHITO. BRIOpaHO BepHOE HANPaBICHUE JIJIS PEIICHHMS 3a/1a4

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

Oyenka: 2
Onucanue xapaxmepucmuxu evinoanenusi snanus: ONeHKa "HeyI0OBICTBOPUTEIIEHO" BEICTABIISCTCS
€CIIM 3a/IaHUE BBITIOJTHCHO HEBEPHO MJIH NPEUMYILIECTBEHHO HE BBITOJIHEHO
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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. BykamoBuga
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 BhIpaskeHHst BToporo 3axoHa TepMOAWHAMUKH JJIS1 00PaTUMBIX

1 HEOOpaTUMBIX MTPOLIECCOB.

2. TenmooTtaada mpy CBOOOTHOM JABMXKEHUH JKAJKOCTH OKOJIO Tell (TUTACTHHA, TPYOa), HaXOSIINXCS

B HEOTPAaHUYEHHOM 00BEME KHUJIKOCTH.

Hunuaapryeckuii KOPIyc TEIUI00OMEHHOTo anmnapaTa umeeT BHemHui nuametp 300 mm. TemmnepaTypsrl
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 U30JIALMU onpenensiercs ypasaenruem 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 komnemenyuil/unOUKAmMOpPo8 u KOHMPObLHBIX 6ONPOCOE NPOBEPKU PE3YTbM AN 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

Bomnpocel, 3axanus
1.®opmMynMpOBKH U aHATUTUYECKUE BhIpakeHus [lepBoro 3axoHa TepMOIUHAMUKY IS
HETOJABUKHBIX CUCTEM. Y PaBHEHUS TEIJIOBOTO (SHEPTeTHUUECKOro) OanaHca.
2.DopMyIUPOBKU U aHATTUTUYECKUE BhIpaXXKEHUsI BTOpOro 3akoHa TEPMOJMHAMUKY AJIs
00paTUMbIX U HEOOpaTUMBIX MPOLIECCOB
3.Pacuer npoueccoB BoisgHOro napa. Tabuuisl Bojbl U BOJASHOTO napa. h-S-nmuarpamma
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, yaenbHas pabota nukia, repmudeckuiit KIT/I, ananus mukiia
7.be3pa3mepHbIil BUT MaTEMaTUYECKOTO OMUCAHUS KOHBEKTUBHOT'O TEINIOOOMEHA.
BbespasmepHbie koMIekcsl: yucio PeitHonbaca, uncno ['pacroda, uncno Penes, yucio
Hyccenbra
8.CpennenorapupmMudeckuil TeMiepaTypHbiil Harop. [IpsSMOTOK, MPOTUBOTOK, CIOXKHbIE
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.I1pu pacmpenun 10 kr ra3a coBepuraercs padota, papHas 30 k. [Ipu 3TOM K Ta3y u3BHe
noaBoautcs 10 k/x temnotel. OnpenenuTe, Kak U3MEHUTCS yAeTbHAs BHYTPEHHSS DHEPTUsI B
3TOM mporecce?

OTtBeTsI:
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 HHBEPCHH;
. 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, n3obapa, anuabdara, 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 xakom cootHomeHnu HaxoxasTcs repmuueckue KIIJI nukna Penkuna (np) u uuxina Kapao
(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

Ouyenka: 5
Huoicnuii nopoe evinonnenus 3aoanus 6 npoyenmax.: 90
Onucanue xapakmepucmuku 6binoHeHus 3uanus: OLEHKH «OTIUYHOY 3aCIIy’KUBAET CTYJEHT,

0OHapyXHUBIIMH BCECTOPOHHEE, CUCTEMATUYECKOE U ITyOOKOE 3HAaHUE MAaTEPHAJIOB N3Y4E€HHOM

JUCLUTUIMHBL, yMEHHE CBOOOIHO BBIMOIHATH 33/1aHUs, IPEyCMOTPEHHbIE TPOrpaMMOii,

YCBOMBIIMI OCHOBHYIO M 3HAKOMBIH C JOMOJIHUTEIBHON JIUTEPATYPOH, PEKOMEHI0BAaHHON

nporpaMMoil. Kak npaBuiio, olieHKa «OTINYHO» BBICTABIISIETCS CTYIEHTY, IPOSBUBIIEMY
TBOpYECKHE CIIOCOOHOCTH B IOHUMAaHUH, U3JI0’KEHUU U UCTIOJIb30BAaHUH MAaTEPHUAJIOB U3yUYEeHHON

JUCLUIUIMHBL, 6€3YIPEeYHO OTBETUBILIEMY HE TOJIBKO Ha BOIPOCHI OMJIETA, HO M Ha JIOMOJIHUTEIbHbIE
BOITPOCHI B paMKaxX OCHOBHOM NMPOTPaMMBbI JUCIUIUIMHBI SK3aMEHA, IIPABUIIBHO BBIITOJIHUBLIEMY
[IPAKTUYECKOE 3a1aHHE

Ouyenka: 4
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Huodicnuii nopoe svinonnenus 3aoanus 6 npoyermax: 10
Onucanue xapakxmepucmuxu 8vinoaneHus sHanua: OUEHKN «OTINYHOY 3aCIIy)KMBA€ET CTYJICHT,
0OHapYKUBIINK BCECTOPOHHEE, CUCTEMATHYECKOE U TTyOOKOe 3HAaHHE MaTePHaJIOB U3YUYEHHON
JUCIUILIMHBI, yMEHHE CBOOOIHO BBIMOIHATH 331aHUS, ITPElyCMOTPEHHbIE POTPaMMOH,
YCBOHUBUIMI OCHOBHYIO M 3HAKOMBIW C JOTIOJIHUTEIBHOM JTUTEPATYPO, PEKOMEHJOBAHHOM
nporpamMmoii. Kak npaBuio, olieHKa «OTIUYHO» BBICTABIISIETCS CTYICHTY, IPOSBUBIIEMY
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 JUCITUILIMHBI SK3aMeHa, MPABUIIBHO BBITOJTHUBIIIEMY
MPaKTUYECKOE 3ajaHKe

Oyenka: 3
Huoicnuii nopoe evinonenus 3aoanus 6 npoyenmax. 50
Onucanue xapaxmepucmuxu evinoaneHus sHanus: OUEHKN «yA0BIETBOPUTEIBHO» 3aCIyKUBAET
CTYZIEHT, 0OHapYKMBIIHI 3HaHUE MaTeprana U3y4eHHON TUCIMIIIIMHBI B 00beMe, HE00X0AUMOM
JUTS AajbHeHIne yaeObl 1 mpeacTosmeil paboTsl IO MPOQEeCcCHuu CIIPABIISIONINIACS C BHITIOTHEHUEM
3aJJaHuH, IPELYCMOTPEHHBIX IPOrpaMMOM, 3HAKOMBIN ¢ OCHOBHOM JIMTEPATYPOH,
peKoMeH10BaHHOM nporpamMmoii. Kak mpaBuiio, o1ieHKa «y10BIETBOPUTEIILHO» BbICTABIISAETCS
CTY/IEHTaM, JOIYCTUBIINM IOIPEIIHOCTh B OTBETE HA TEOPETHUECKUE BOIIPOCH! H/UIIH MIPH
BBITTOJIHEHUH MTPAKTUYECKHX 33IaHUH, HO 00Ja1al0IMM HEOOXOIMMBIMU 3HAHUSMU JIJIST KX
yCTpaHEHUs 1101 PYKOBOJCTBOM MpernojaBaressl, 1100 HeNPaBUIbHO BBIIIOJIHUBIIEMY
MIPaKTUYECKOE 3aJJaHKEe, HO 110 YKa3aHUIO IK3aMEHATOPa BBIMOJIHUBIIUM JPYTUe IPAKTUUECKHE
3aJlaHus U3 TOTO XK€ pasziena JUCLUIUINHBL

Oyenka: 2
Onucanue xapaxmepucmuxu evinoineHus shanus: OUeHKa «HeyI0BICTBOPUTEILHOY BBICTABIIACTCS
CTYICHTY, OOHAPYKHBIIIEMY CEphE3HBIE MPOOEIHI B 3HAHUSIX OCHOBHOT'O MaTepHaia U3y4eHHON
JMCIUATUTMHBL, JONMYCTHBIIIEMY TPUHIIUITHAIBHBIC OIIMOKU B BHITIOJHEHUH MPEIyCMOTPEHHBIX
porpaMMoii 3aanuii. Kak rmpaBuiio, OleHKa «HEYIO0BICTBOPUTEIIHEHO» CTABUTCS CTYACHTAM,
KOTOpBIE€ HE MOTYT MPOJOHKUTh 00Y4YEeHHE WIH MPUCTYIHUTH K MPOPECCHOHATBHON AESITETbHOCTH
0 OKOHYAHUU By3a 0€3 IOTIOJHUTEILHBIX 3aHATHH M0 COOTBETCTBYIONICH AUCIUIINHE, HE
OTBETUBILIMM Ha BCE BOMPOCHI OMJIeTa U IOMOIHUTENbHBIE BOIIPOCHI, U HEMPABUIBHO
BBITIOJTHUBIIIEMY MPAKTHYECKOE 3a/1aHne. HempaBUiIbHOE BBHITIOJTHEHUE TOJBKO MPAKTHIECKOTO
3a/laHus He SBJSIETCS OJHO3HAYHOW MPUUMHON ISl BRICTABICHUS OIICHKU «HEYIOBICTBOPUTEIHHO.
OreHKa «HEYIOBICTBOPUTEIIHHOY» BBICTABIISICTCS TaKXKe, €CITM CTY/ICHT: - MOCJIe Havdalla IK3aMeHa
OTKa3aJjcs ero cAaBaTh; - HAPYIIWI IPaBUiia CIayy dK3aMeHa (CIUChIBA, TOJICKa3bIBal, 0OMaHOM
TMIBITAJICS TIOYYUTH 00JIee BHICOKYIO OIICHKY H T.II.).

II1. IIpaguna évicmaenenus umo20680i OUeHKU no Kypcy

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