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OBILIASA YACTD

OneHouHblE MaTepHallbl 10 AUCLUUIUIMHE TMpPEAHA3HAYEHbl MJI OLEHKU: JOCTHKEHUS
0o0yyarolMMUCS  3aIUVIAHUPOBAHHBIX  PE3YyJIbTATOB  OOyYeHUs 10 JAMCLUUIUIMHE, JTana
(dbopMHpOBaHUs 3aIUTAHUPOBAHHBIX KOMIIETEHIIMN M YPOBHS OCBOCHUS TUCIUILINHBI.

OrneHouHble MaTepuallbl MO JUCHUIUIMHE BKIIOYAIOT OLEHOYHBIE CPEICTBA I MPOBEACHUS
MEPONPUIATHH TEKYILIET0 KOHTPOJIS YCIIEBAEMOCTH U IPOMEKYTOUHOM aTTECTALUH.

dopmupyembie y 00y4aromerocsi KOMIETeHIINN:

1. I[TK-1 CniocoGeH k MPOBEACHUIO PACUETHO-TEOPETUUECKUX UCCIEAOBAHUI

TEIUIOTHIPABIMYECKUX MPOIIECCOB 00BEKTaX MPo(hecCHOHANBLHOM NeATeTbHOCTH
N/I-1 IMeeT HaBbIKM MAaTEMAaTHYECKOTO OMMCAHUS TEIJIOTUIPABINYECKUX U
TEPMOJUHAMHYECKHX TIPOIIECCOB B 00BEKTaX MPo(ecCHOHAIBHOMN NeATeThHOCTH

N BKJIFOYACT:
AJIS TEKYIEro KOHTPOJIA YCIIEBAEMOCTH

dopma peanuzanuu: [TuceMenHas padota
1. 3agauu cranMoHapHo TeronpoBogHoCcTH ([loMmaninee 3ananue)
2. Ompenesnenue napamMeTpoB BOJASHOTO mapa. PacueT nukia napoTypOMHHON yCTaHOBKU
(domamnee 3amanue)
3. Pacuer TerutooOMeHHoro anmapara (Jlomanisee 3aganue)
4. Pacuet TepmoauHamuueckoro nukia ([Jomamnee 3aganue)

BbPC nucuuninHbl

I cemectp
Beca KOHTpOIBHBIX MeponpUsITHiL, Y0
Hanekc KM- | KM- | KM- | KM-
Pazmen mucuumianHb KM: 1 5 3 4

Cpok KM: 4 8 10 15

OCHOBHBIE 3aKOHBI TEPMOANHAMUKHU. TepMOI[I/IHaMI/I‘-ICCKI/Ie
MMPpONCCChl U NUKJIbI UACAIIBHBIX I'd30B

OCHOBHBIE 3aKOHBI TECPMOANHAMHKHU +

TepMOI[I/IHaMI/I‘IGCKI/IC MIPpOUECChI U MUKIIbI UIC€ATIbHBIX I'a30B +

PeanbHble ra3pl. [{UkiIbl MapOCHIIOBBIX YCTAHOBOK

PeansHble ra3el. BoasHoi nap. +

I_[I/IKJ'ILI MapOCUJIIOBBIX YCTAHOBOK +

OCHOBHBIC TOHATHS TEIJIOMacCOOOMEHa. TCHHOHPOBOZ[HOCTB

OCHOBHBIC TOHATHS TEIJIOMacCOOOMEHa. TCHJ’IOHpOBOZ{HOCTB +

KonBekTuBHBIH TemiooOMeH. TemiooOMeHHbIE arrmapaThbl




KoHBeKTUBHEBII TEILIOOOMEH. +
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
JUCITUIINHE

IK-1 N-1nka Wmeer HaBbiku | 3HATH: Pacuer Tepmonunamuueckoro mukia (JomamrHee 3aganue)
MaTeMaTHUYECKOTO OMHCAaHUs | 3aKOHBI COXPAHEHUS U Omnpenenenue napaMeTpoB BoAsSHOro napa. PacyeT nukiia napoTypOuHHON
TETJIOTUIPABINYECKUX U | MpeBpalieHus YHEPTUH, yctaHoBku ([lomarinee 3a1anue)
TEPMOJMHAMHYECKHUX OCHOBHBIE 3amaun cTalMOHAPHON TerIonpoBoAHOCTH ([loMarHee 3a1anue)
IPOLECCOB B OOBEKTaX | TEPMOJUHAMHYECKHE Pacuer tenoodMenHoro annapata (JlomaniHee 3aganue)
npodeccuoHanbHOM MIPOLIECCHI U IIUKIIBI
JeSTEIIbHOCTH peoOpa3oBaHUs SHEPTUU

TEIJIOCUIIOBBIX,
XOJIOIUJIBHBIX U
TEIUIOHACOCHBIX YCTaHOBKAX,
ITOKA3aTeNN UX

3¢ EKTUBHOCTH

3aKOHBI U OCHOBHBIE
¢bu3nKo-mMaTeMaTu4ecKue
MOJIEJIH MTPOLIECCOB
IIepeHoca TEMJIOTHI U MaCChI
MPUMEHUTETBHO K
TEIUIOTEXHUYECKUM U
TEIJIOTEXHOJIOTUYECKUM
YCTaHOBKAM U CUCTEMaM
YMers:

OIIPEAEIATh TEPMUYECKUE U
KaJIOpUUYECKHE CBOMCTBA
pabouux Te, IPOBOJUTH
pacyeTsl




TEPMOAMHAMHYECKUX
MPOLIECCOB, MPOTEKAMOIINX B
JHEPreTHYECKUX MAIlIUHAX,
YCTaHOBKAX M YCTPOMCTBaX
BBITIONTHSATH TETUIOBOU pacyeT
TENI000MEHHOTI0
obopymoBaHus
pacCcUMTHIBATh
TEMIIEPATYPHBIC MTOJIS U
TEIUIOBBIE IOTOKH B
TEIUIOBBIX U
TEIUIOTEXHOIOTHYECKUX
YCTaHOBKAX




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 KOHTPOJLHOTO MeponpusaTHsi: CTy/IeHTaM BbIJIA€TCS TUIIOBOE 3a/IaHKE
C MHIMBUAYAIbHBIMU UCXOJHBIMU TJAHHBIMU. 3a/I1aHUE BBITIOJHAETCS BHE ayJAUTOPHBIX 3aHsATUH. Ha
BBITIOJIHEHUE 3aJaHMsl BBIACISIECTCS OJHA HeAens. 3ajaHue caaercs Ju00 B PYKOMHCHOM JHOO
MIEYaTHOM BH/JIE.

Kpatkoe cogepxanue 3a1aHus:
[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, yAEIbHON SHTAIBIINH, YACIBHON SHTPONNH I KaXKI0ro Mpoliecca U JUIsl LIMKJIa B
LEJIOM

KoHTpoJibHbIE BONIPOCHI/3aJaHUA:

3HaTh: 3aKOHbl COXPAaHEHUS U 1.4To Takoe paboTa pacuIMpeHus

NPEBpAICHHUs] SHEPTUH, OCHOBHBIC 2.9T0 Takoe pacroyaraemas pabora
TEPMOJAMHAMHYECKHE MPOLECCH U 3.naiiTe onpenenenue repmuaeckoro KI1/]

IUKJIBl  TIPEOOpa3OBaHMs IHEPTUU 4.3amuch IepBOTo 3aKOHA TEPMOJAUHAMUKY JUTS IUKIIA
TETIOCHJIOBBIX, XOJIONWIBHBIX |

TETJIOHACOCHBIX YCTaHOBKaX,

nokaszareau ux 3¢ (eKTUBHOCTH

Onucanue MKaJbI OlleHUBAHUS

Oyenka: 5
Huorcnuii nopoe svinonnenus 3aoanus 6 npoyenmax. 90
Onucanue xapakxmepucmuxu bINOIHeHUs] 3HaAHUs: 3aJaHUE BBIITOJIHEHO MOJHOCTHIO

Ouyenka: 4
Huosienuii nopoe evinonnenus 3aoanus 6 npoyermax: 10
Onucanue xapaxmepucmuxu 8blnoaHeHus 3nanus: ECTh He3HAUYNTeIbHbIE OMNOKH B PacueTax,
HexoppekTHo nocTpoeH nuki B p-v u T-S-koopaunarax. He noanucansl, 1160 HEBEpHO
MIOJITMICAHBI €AMHUIBI U3MEPEHUS

Oyenxka: 3
Huorcnuii nopoe evinonnenus 3adanus 6 npoyenmax. 50
Onucanue xapaxmepucmuxu vinoineHus sHanus: ECTh cylecTBeHHbIE OMUOKH B pacueTax. He
MTOCTPOCH IUKII B P-V B T-S-KOOpAMHATAX.

Oyenka: 2
Onucanue xapaxmepucmuxu 8bInOJIHeHUs 3HaHus: 3aJaHue HE BBITIOJIHEHO, JIM0O pacyeT He
COOTBETCTBYET 33JIaHUIO.




KM-2. Onpenesienue napamMmeTpoB BOASIHOT0 napa. Pacuer nukJ/a naporypouMHHOM
YCTAHOBKH

®opmbl peaausanun: [Tucemennas padora

Tun KOHTPOJIBHOr0 MeponpusaTHs: JloMalHee 3a1aHue

Bec konTpoabHoro meponpusitusi B BPC: 20

IIpouenypa npoBeaeHusi KOHTPOJLHOTO MeponpuaTHs: CTy/IeHTaM BbIIA€TCS TUIIOBOE 3a/IaHKE
C MHJMBUAYAIbHBIMU UCXOJHBIMU TAHHBIMU. 3a/I1aHUE BBIMIOJHSAETCS BHE ayJAUTOPHBIX 3aHATUH. Ha
BBITIOJIHEHUE 3aJaHMsl BBIICISECTCS OJHA HeAens. 3ajaHue caaercs Ju00 B PYKOMHCHOM JHOO
MIEYaTHOM BH/JIE.

Kparkoe cogepxanue 3agaHus:
1. Onpenenure TemMneparypy, SHTAIbINIO, BHYTPEHHIOIO SHEPTUIO U SHTPOIHIO BOJSHOIO
napa rnpu gaBieHuu 5 6ap u temnepatype 200+10N °C ¢ momompto h-S-guarpamMmer. N -
HOMEp BapHaHTa
2. Onpenenute TeMIEPATYPY, SHTANBIINIO, BHYTPEHHIOI SHEPTUIO U SHTPOIHUIO BOJSHOTO
napa npu gasienun 10 6ap u yaensHoit oobeme 0,12+0,1N M3/Kr ¢ mOMOIIIBIO TaOIHIl BOABI U
BOJsIHOTO napa. N - HoMmep BapuaHTa
3. BeinmonHuTh pacuet oOpatumMoro 1ukia PeHkuHa Juid AByX BapHAHTOB, CUUTAs B IEPBOM
Clly4ae MOCTYNAoUIUil B TypOMHY Iap CyXUM HacChIILIEHHBIM IIPU JaBJIeHUU pl, a BO BTOpOM
cilyyae — IeperpeThiM ¢ JaBieHueM pl u temneparypoii tl. JlaBnenue orpaboranHOro napa p2
JUIsl 000MX BapMaHTOB OJMHAKOBOE. PacueToM onpenenuTh KOJIM4eCTBO TEIIOTHI,
noJBeeHHOM! B 1ukiie ql, pabory nukia lu, repmuueckuiit KIIJI nt, norepu TeniaoTs! B
KOHJIeHCAaTope TYpOMHBI 2 U yIeNbHBIA PacXo mapa Ha BEIpaOboTKy | KBT 4 aneKkTposHepruu
d. Onpenenuts TakXke CTENEHb CyXOCTH OTPa0OTaHHOTO Napa X2 B KaXK10M BapHaHTe.

KoHTpoJibHbIe BONIPOCHI/3aJaHUA:

YMeTh: OnpenensTb TEPMHUYECKHE 1.Kak onpenensercs pacniojaraeMsalii TeIionepenas ¢

51 KaJIOpUYECKHUE CBOMCTBA nomouisio h-s- quarpammsl?

pabouux Tell, MPOBOJAUTH PACUETHI 2.Kak onpenenuTb cOCTOSIHUE BOJbI C TOMOIIIbIO h-S-
TEPMOJMHAMHYECKUX IPOIECCOB, JarpamMmmbl?

IPOTEKAIOMUX B JHEPreTHYECKUX 3.Kak MOHO NOKa3aTh MPOIECC APOCCEIUpoBaHus B N-
MaIIlHaXx, yCTaHOBKax u S- auarpamme?

YCTPOMCTBAX

OnucaHue MKaJbI OlleHUBAHUS:

Oyenka: 5
Huorcnuii nopoe svinonnenus 3aoanus 6 npoyenmax: 90
Onucanue xapaxmepucmuxu 8bINOJIHeHUsA 3HaAHUs: 3aJaHUE BBIIIOJIHEHO MOJTHOCTBIO.

Ouenka: 4
Huodicnuii nopoe sévinonnenus 3aoanus 6 npoyermax: 10
Onucanue xapakmepucmuku 6binoiHenus 3nanus: ECTh He3HAUYUTEIIbHBIC OIIMOKHU B pacyeTax,
HexoppekTHo noctpoen mpoiiecc B h-S-nquarpamme. He nonucansl, JIn60 HEBEPHO MO MHCAHBI
CIMHULIBI H3MEPEHHUSI

Oyenxka: 3
Huorcnuii nopoe evinonnenus 3adanus 6 npoyenmax. 50
Onucanue xapaxmepucmuxu vinoineHus sHanus: ECTh cylecTBeHHbIE OMUOKH B pacueTax. He
MTOCTPOCH Tporiecc B h-S-auarpamme.

Oyenka: 2
Onucanue xapaxmepucmuxu 8binoJIHeHUs 3Hanus: 3aJaHue He BBITIOJIHEHO, JIH0O0 pacyeT He
COOTBETCTBYET 33JIaHUIO.




KM-3. 3angayu cTanoHaApHOM TEeNJIONPOBOAHOCTH

®opmbl peanauzanuu: [luceMennas padora

Tun KoHTPOIBHOrO MeponpuaTHs: J[omamHee 3aganue

Bec konTpobHOr0 Meponpustusi B BPC: 30

IIpouenypa nposeneHusi KOHTPOJIBLHOr0 MeponpusTus: CTyICHTaM BBIIAETCS TUIIOBOE 3aJaHHE
C UHJUBUAYAIbHBIMU UCXOJHBIMU JAHHBIMU. 3a1aHNE BBIIIOJIHSETCA BHE ayJUTOPHBIX 3aHsATUi. Ha
BBINOJIHEHUE 3aJaHMsl BbIIEISIETCS OJHA Helens. 3ajaHue caaercs U0 B PYKOMMCHOM JIHOO

nc¢4yaTHoM BUC.

KpaTkoe conep:kanue 3a1aHusi:

Pacuetnoe 3aanue coctouT u3 AByx 3axad. Hanpumep:

1. CTeHbl CymMIBLHOM KaMephl BBITIOJIHEHBI U3 CJI0S1 KPACHOTO KUpIUYa TOJUHON 250 MM 1
CJI0Sl CTPOUTENILHOTO BOJIOKA. TemmnepaTypa Ha BHELIHEH MOBEPXHOCTU KUPIUYHOTO ciios 110
°C 1 Ha moBepxXHOCTH BowsI09HOTO c1osi 25°C. KoadhpuimeHTs! TermonpoBoIHOCTH
MaTepHuaioB, cooTBeTcTBeHHO, 0,7 BT/(M-°C) u 0,0465 B1/(Mm-°C). Boruncnute Temneparypy B
TJIOCKOCTH COMTPUKOCHOBEHUS CIIOEB M TOJILIUHY BOMJIOYHOTO CJIOS TIPU YCIOBHH, YTO
TEIUIOBBIE TIOTepH uepe3 | M2 cTeHKH Kamepsl He npesbimatot 110 Br/m2

2. o cranpHOMY (KO3 PunHenT TemnonpoBoanoctu 40 B1/(m-K)) HenszonaupoBaHHOMY
TpyOOTIIpOBOIY AMaMeTpoM 76/63 MM TedeT XJalareHT, Temneparypa koroporo -20°C.
TemnepaTypa Bo3ayxa B IOMEIICHUH, T1Ie Tpoxoaut Tpyoorposo, 20°C. Koagdurnuent
TEIUIO0TAa49H cO cTOpoHBI Bo3myxa 10 Bt/(m2-K), co ctoponsl xnamarenta 1000 Br/(M2-K). Ha
CKOJIBKO CHU3HTCS MOTEPS XOJIOa, €CIIH TPYOOIPOBO/I OKPHITH CIIOEM HU30JISIUH
(xoapunment TeruronpoBoauoctu 0,05 B1/(M-K)) Tonmmuoi 50 mm? [Ipouune ycnoBus

CUUMTaTh HCU3MCHHBIMU

KoHTpoJibHbIE BONIPOCHI/3aJaHUA:

3HaTh.: 3aKOHBI KW  OCHOBHBIE
(bU3UKO-MaTEMAaTHIECKUE MOJIEIH
MPOLIECCOB TE€peHOca TEIUIOThl U
MAacChl MIPUMEHUTETHEHO K
TEIIOTEXHHUYSCKUM n
TEIIOTEXHOJIOTUYECKUM

YCTaHOBKAM U CUCTEMaM

1.Kakoii mpouecc onuceiBaeT 3akoH Oypbe?

YmeTs: paccuuThHIBaTh 1.Kak 3aymaroTcsi rpaHUYHBIE YCIOBHSI TIEPBOTO poja?
TeMIIEpaTypHbIE MOJS U TEIUIOBbIC 2.IlokaxuTe pacnpeneneHre TeMIEPATy Pl O TOIIINHE
MTOTOKH B TETJIOBBIX " HWIAHAPUYECKON CTEHKHU

TEIUIOTEXHOJIOTUYECKUX 3.Kak paccuuThIBatOTCs TEIJIOBBIE IOTEPH UEPE3
YCTaHOBKax HUJTUHIPUYECKYIO CTEHKY?

Onucanue MIKAJbI OLEHUBAHUS

Ouyenka: 5

Huoicnuii nopoz evinonnenus sadanus 6 npoyenmax. 90
Onucanue xapakxmepucmuku bINOIHeHUs] 3HaAHUA: 3aJaHUE BBIITOJIHEHO MOJHOCTHIO

Ouyenka: 4

Huoicnuii nopoe evinonnenus sadanus 6 npoyenmax: 10
Onucanue xapakmepucmukuy 6blnoaneHus 3uanus: EcTh He3HAUYNTEIbHBIE OMMOKY B pacueTax.
HekoppekTHo mocTpoeHo pacnpeesieHue TeMIIepaTyphbl 0 TOJIIIMHE MI0CKON WIMHIPUUECKON
cTeHku. He moamucansl, 160 HEBEPHO MOIMUCAHBI €IUHUIIBI U3MEPEHUS

Oyenka: 3

Huoicnuii nopoz evinonnenus sadanus 6 npoyernmax.: 50




Onucanue XapakmepucmuKu 6blNOJIHEHUsl 3HARUA.! Ectb CYIICCTBCHHLIC OIIIMOKH B pacucrax.

Ouenka: 2
Onucanue xapaxmepucmuxu 8bIn0IHeHUs 3HaHus: 3aJaHue HE BBITIOIHEHO, JIM0O0 pacdeT He
COOTBETCTBYET 33JIaHUIO.

KM-4. PacyeT Ten/io00MeHHOI0 anmnapara

®opmbl peanauzanuu: [luceMennas padora

Tun KOHTPOIBHOrO MeponpuaTHs: J[omamHee 3aganue

Bec koHTpobHOr0 Meponpustusi B BPC: 30

IIpouenypa nposeneHusi KOHTPOJBLHOr0 MeponpusTus: CTyICHTaM BBIIAETCS TUIIOBOE 3aJaHHE
C MHJUBUAYAIbHBIMU UCXOJHBIMU JAHHBIMU. 3a/1aHUE BBINIOJHAETCS BHE ayAUTOPHBIX 3aHsATUH. Ha
BBINOJIHEHUE 3aJaHMsl BbIAEISIETCS OJHA Helens. 3ajaHue caaercs Jubo B PYKOMMCHOM JIMOO
IIE4YaTHOM BHJE.

Kpartkoe cogepxanue 3ajaHusi:
IIPOBECTH TEIJIOBOM pacueT 3MEEBUKOBOI'0 SKOHOMai3epa, peiHa3HaYeHHOT 0 JUIsl T0A0IPEBa
BOJIbI B KonnyectBe GB , KI/C OT TemnepaTypsl Ha Bxoje tB1,°C 1o Temneparypsl Ha BBIXO/E
tB2 = °C. MaccoBblii pacxoJ1 AIMOBBIX Ta30B Gr, kr/c. Temreparypa razoB nepe
sKkoHOMaiizepoM trl, °C. Bona ABmkeTcs BHYTpU TPyO CO CKOPOCThIO WB, M/c. ['a3bl ABMKYTCS
MIOTIEPEYHBIM IIOTOKOM CHapyXu TpyO. CKOpOCTh B Y3KOM CEYEHHH TPYOHOTO ITydKa Ipu
cpenHel TemrepaType raza wr, M/c. [loBepXHOCTh HarpeBa 3KoHOMai3epa COCTOUT U3
CTanbHBIX TPYO AunameTpom d2/d1, MM, paciOI0KEHHBIX B IIAXMAaTHOM TOPSIKE C
OTHOCHUTEIIbHBIM MONepeyHbIM marom S1/d2, u OTHOCUTENBHBIM MPOJOIBHBIM IIarom S2/d2

KoHTpoJibHbIE BONIpOChI/3aJaHUA:

VMeTh:  BBHIIOJNHATH  TEIUIOBOM 1.Kax BbIOpats popmymy ais pacdyera koddduuuenta
pacuer TETUIO0OMEHHOTO TETUTOOT/Ia4YH OT T'PEIOMIETO TETUIOHOCHTEINS K CTEHKe?
000pyI0BaHUS 2.Kak BbIOpath hopMyny /it pacuera ko puimenra
TETUIOOT/IaYH OT CTEHKH K HarpeBaeMOMY
TETJIOHOCUTENIO?

3.Kak ompenensroTcsi CBOMCTBA TEMJIOHOCUTENIEH,
HE00XO0AMMBIE JIs1 pacueToB?

OnucaHue MKAJbI OlleHUBAHUS

Oyenka: 5
Huorcnuii nopoe svinonnenus 3aoanus 6 npoyenmax. 90
Onucanue xapakxmepucmuxu bINOJIHeHUs: 3HaHUs: 3aJaHUE BBIITOJIHEHO MOJIHOCTHIO

Ouyenka: 4
Huodicnuii nopoe svinonnenus 3aoanus 6 npoyermax: 10
Onucanue xapakmepucmuku 6binoiHeHus 3nanus: ECTh He3HAUYUTEIbHBIC OIIMOKH B PacueTax.
HexoppekTHO omnpe/iesieHbl CBOMCTBA TEINIOHOCUTENCH, HEOOX0IuMbIe JUTsl pacueta. He
MO/ CAHBI, JINOO HEBEPHO MOIMMCAHBI €NHUIIBI H3MEPEHHS

Oyenxa: 3
Huoicnuii nopoe evinonnenus 3aoanus 6 npoyenmax.: S0
Onucanue xapakmepucmuku 6blnoaHeHus 3Hanus: ECTb CylecTBEHHbIE OINOKH B pacueTax.
HekoppekTHo BBIOpaHbI KpUTEpUAIbHBIE YIPABIECHUS Ui pacueTa K03(pPHUIIHMEHTOB TeMI00TIauu.

Oyenka: 2
Onucanue xapaxmepucmuxu 6bIn0JIHeHUs 3Hanus: 3aJJaHue HE BBITIOJIHEHO, JIHOO pacyeT He
COOTBETCTBYET 33JIaHUIO.
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COJIEPKAHUE OIIEHOYHBIX CPEJICTB TIPOMEXKYTOUYHOM ATTECTAIIUA
1 cemectp
@opMa NPOMEKYTOUYHOM aTTecTalumM: JK3aMeH

IIpumep Onsiera

YT1Bepxaaro
OI'bOY «HamnumoHansHbIN Hccaea0BaTeNbCKUN yHUBEpcUTET «MOW»
Kadenpa Teoperruecknx ocHoB TermorexHuku uM. M.I1. Bykamosuda
Hampasnenue 13.04.01 — TemmosHepreTrka U TEIIOTEXHIKA
Hucuunnnna «TeopeTndyeckne OCHOBBI TEINIOTEXHUKN
SK3AMEHAIIMIOHHbBIN BUJIET Ne 2 3aB. kad. 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 HEOTPAHUYECHHOM 00BEME KHUIKOCTH.

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 AOJDKHEI mpeBbiath 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.

|. Ilepeuens Komnemenyuit/unouKamopos u KOHMPOJIbLHHIX 6ONPOCOE NPOGEPKU PE3YIbINAMOE
0C60EeHUA OUCYUNIUHDL

1. Komnerenuust/Uuankarop: MJI-1nk1 IMeer HaBbIKM MaTEMaTHYECKOTO OMUCAHUS
TETJIOTUIPABINYECKUX ¥ TEPMOJMHAMUYECKUX MTPOIIECCOB B 00BbEKTaX MpodhecCHuOHATBHOM
JIeITEeIbHOCTU

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 HEOOpaTHUMBIX MPOLIECCOB
3.PacueT nporeccoB BosiHOTO napa. TabauIlsl BOJbI M BOASHOTO mapa. h-s-auarpamma
BOJISIHOTO TTapa
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{ukn Penkuna, yaensHas padota nukia, repmudeckuit KI1J[, ananus nukia
7.Tennonepenaya yepe3 OJHOCIONHYI0 U MHOTOCIOWHYIO IWJIMHIPUYECKYHO CTEHKY
8.be3pasmepHblil BUI MAaTEMaTHUECKOTO ONKUCAHHSI KOHBEKTUBHOIO TeIJI000MEHa.
be3pasmepHbie koMIuiekchl: yncio PeitHonbaca, uncio ['pacroda, unucio Penes, yucno
Hyccenbra
9.Tenmootnavya mpu CBOOOTHOM JBMIKEHUHU KHUIKOCTH OKOJIO Tel (Tu1acThHa, Tpyoa),

HaxXoJd1munuxcsa B HCOIrPaHUICHHOM 00BEME KHUAKOCTHU
12



10.TermooOMeH npu ABMXKEHUH TEIUIOHOCHTENEH B TpyOax U KaHajax. MeCTHBIN U CpeHUA
KO3 (D PUITMEHTHI TeTTO0TIaYN

11.CpennenorapupmMuydeckuii TeMnepaTypHblii Hanop. [IpsSMOTOK, IPOTUBOTOK, CIIOKHBIE
CXEMBI IBWJKEHUS TEIUIOHOCUTENEH

MaTtepuanbl 1Jisl IPOBEPKH OCTATOYHBIX 3HAHUM
1. Ykaxxute npaBuibHyto Gopmy 3anucu [lepBoro 3akoHa TepMOAMHAMHUKI

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

Bepwnsriii oteT: 2. dq = du +dl
2.Kakyro u3 yka3aHHBIX BEJIMYUH HEOOXOAMMO TIOJICTABUTH BMECTO X B YpaBHECHUH
dg = XdT — vdp,
€CJIM ypaBHEHHUE 3aIlTMCaHO IS UICATBHOTO Ta3a?

OTtBeTsI:

Bepnblii oTBeT: 3. cv
3.IIpu pacmmpenun 10 kr raza coBepiaercs padota, pasHas 30 k/[x. [Ipu 3ToM K ra3y uzBHe
noaBoautcs 10 kI temwmoTsl. Onpeaenure, Kak U3BMEHHUTCS yIeIbHasi BHYTPEHHSSI YHEPTUS B
3TOM Ipouecce?
OTBeTHI:
1. 20 xJx;
2. -20 xJIx;
3. 2 xJIx/kr;
4. -2 xJIx;
5. -2 kJIx/kr;
6. HE U3MEHUTCS
BepHblii oTBET: 6. HE U3MEHUTCS
4.Kakoe COOTHOIIIEHHUE SBJIIETCS BhIpakeHneM BToporo 3akoHa TepMOAMHAMUKH IS
HEOOPaTUMBIX MTPOLIECCOB?
OTBeTHI:
du=dq+dl
dqg = du +di
dl=dg+du
dg <Tds
dg = Tds
dg >Tds
Bepwusiii otBer: 4. dg <Tds
5.Kak Ha3pIBaeTCsl TOUKA HAa TUHUU HACBIILICHUS], B KOTOPOM MCUE3aeT pa3inuue MexAy KUIKON
Y Ta30BOi dazamu?
OTBeTsI:
1. TpoiiHas TOuKa;
2. TouKa CyOIMMaInm;

ook wdE
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3. TOUKa UHBEPCUH;
4. KpUTHYECKAs TOUKA;
5. TOYKa POCHI
Bepubsiit oTBeT: 4. KpuTUUECKas TOYKA
6.3 Kakux MpOIECCOB COCTOUT LMKJI MAPOTYpOUHHON ycTaHOBKH (LMK Penkuna)?
OTBeTHI:
1. wm3orepma, anmabara, u30Tepma, U30Xopa
2 aguabara, n3obapa, anuabara, uzodapa
3. u3oxopa, aguabara, mzobapa, agrabdara
4.  aauabata, U30TE€pMa, MOJIUTPOIIA, H30XOPa
5 n30Tepma, aanadaTa, u3orepma, aarnabdara
Bepnriii otBeT: 2.anquabara, n3o6apa, aguabdara, nzobdapa
7.B xakom cootHomennn HaxoasaTcs repmudeckue KIIJI nukna Penkuna (np) u nuxna Kapao
(nK)?
OTBeTHI:
1. nmp>nx
2. mMp=nK
3. mp=nK
4. mp<nk
5. Mp<mnK
Bepusiit otBeT: 5. np <Nk
8.I1o kakoMy U3 MPUBEACHHBIX YPABHEHU MOXKHO paccuuTaTh TEIJIOBOM MOTOK Yepes
HAJTUHAPUYECKYIO CTEHKY?
OTBeTHI:

A
LQ=5@ti—t)
2.0 = 2TAL(t] —t5)

BepHpslii oTBeT: 2
9.VkaxuTe npaBUIIbHOE BhIpa)keHHUE JUIs JIMHEHHOTro K03 duinenTa Temionepenadn yepes
HWIMHJIPUYECKYIO CTEHKY

OTBETHI:
1
Lk = EN Y
a% A a%
1
2. k= &

1 1 . dld? 1
—+—'lTL 1_2 +_
ajdi 22 d_ﬁd%d_é ajds

d% dy
2mA(t}-t2)
3. k=—"5=

Bepnsiit otBeT: 2
10.Crena 31aHMs BBIIIOJIHEHA U3 CJIOSI KPACHOTO KUPIMYa TOIIIMHON 270 MM ¢
koa¢punmenToM teronpoBoanoctu 0,77 Bt/(mxK) u ac6oueMeHTHBIX TUIUT TomuHoi 100
MM ¢ koddunmentom remnonpoogHoctu 0,092 Bt/(MmxK). Temrneparypa Ha BHyTpeHHEN
cropoHe cteHsl 15 °C, Ha HapyxHOM noBepxHOcTH -10 °C. HallTh IUIOTHOCTB TETIOBOTO
MIOTOKA Yepe3 MOBEPXHOCTH CTEHBI.

OTBeThI:

| 1. 3,478 Jix/m2;
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-17,39 Br;
35,94 Br/m2;
-17,39 Bt/™m2;
-8,157 Jx/m2.

abrwn

Bepnwsiit oteT: 4
11.Yucno PeitHonbaca onpeznensercs BBIpaXKEHUEM
OTtBeTsI:

Bepnsiit otBeT: 1
12.T'opuzoHTaNnbHbIM TpyOonpoBoa AuaMeTpoM 50 MM U JUTHHON 5 M IIPOJIOKEH B MOMEIICHUH.
Koaddurment rermnonporogHoctu Bo3ayxa 0,025 Br/(m'K). Onpeaenuts k0d3pduiueHT
Teru1o0Taa4H, eciu yncio Hyccensra pasHo 30.
OTBeThI:
1 15 Br/(mK);
2 15 B1/(M2-K);
3. 60 Bt/(M2-K);
4.  2,5:10-4 Br/(m'K);
5 6000 Bt/(m-K)
Bepwnsriii otBeT: 2
13.Ilpu kakoM pacmoiIoKeHUH TPYO B MydKe KOAPGUIUEHT TEIIO0TAa4H BBIIIE IIPU €T0
MOTIEPEYHOM OMBIBAaHUU (YCJIOBUS IIPOLIECCa CUUTATh OJMHAKOBBIMU)?
OtBeTsI:
OT PacIoOKEeHUs TPYO HE 3aBUCUT
B 3aBUCHMOCTH OT XapaKTepa TeYECHHUsI
IIpU KOPUAOPHOM
IIPU [IAXMATHOM
3aBUCHUT OT MPUPOABI )KUJIKOCTH
BepHnplii otBeT: 4
14.0Onpenenute cpeaHmi TeMIEpaTypHbI HalloOp MPHU NPOTUBOTOYHOM JIBUKEHUH
TEIIOHOCHUTENEeH B TemIooOMeHHMKe. Temreparypa rperolero TerIOHOCUTENS MEHSETCS OT
450 °C no 380 °C, Temneparypa HarpeBaemoro tertoHocutesns mensiercst ot 20 °C mo 260 °C
OtBeTsI:
1. 266°C
2. 242°C
3. 275°C
4 107 °C
Bepnpsiit otBer: 1

agrONE

II. Onucanue wikanvl oueHusanus

Ouyenka: 5
Huodicnuii nopoe svinonnenus 3aoanus 6 npoyermax: 90
Onucanue xapakmepucmuku ¢vinonenus 3nanus: OIEHKH «OTIUIHOY 3aCITy’KUBAET CTYJICHT,
0OHapyXUBIIMI BCECTOPOHHEE, CUCTEMATUUECKOE U TIYOOKOE 3HAHUE MAaTePHAIIOB U3YUEHHOM
JTUCITUIIMHBI, yMEHHE CBOOOHO BHITIOTHATH 33IaHUS, TTPETyCMOTPEHHBIE POTPaMMOH,
YCBOMBIIMN OCHOBHYIO M 3HAKOMBIN C JOMOJHUTEIBHON JTUTEPATYPOH, PEKOMEHIOBAHHOM
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nporpaMMoii. Kak npaBuiio, olieHKa «OTIMYHO» BBICTABIISIETCS CTYIEHTY, IPOSBUBIIEMY
TBOPYECKHUE CIIOCOOHOCTH B MOHUMAaHHUH, U3J10KEHUHU U UCIIOJIb30BAHUU MAaTEPUAJIOB U3yUEHHOM
JUCHUTUTMHBL, 0€3YIPEYHO OTBETHBILEMY HE TOJIBKO Ha BOIIPOCHI OMJIETA, HO M HA JIOTIOJHUTEIbHbIC
BOIIPOCHI B paMKaxX OCHOBHOM IIPOrpaMMBbl JUCLIMILIMHBI SK3aMEHA, IPABUIIBHO BBIITOJIHUBIIEMY
IIPAKTUYECKOE 3aJaHHUE

Ouenka: 4
Huodicnuii nopoe svinonnenus 3aoanus 6 npoyenmax: 10
Onucanue xapakmepucmuku evinonenus 3uanus: OIEHKH «XOPOIII0» 3aCITy)KUBAET CTY/ICHT,
O0OHapYXUBIIHH MMOJTHOE 3HAHUE MaTepHalia M3y4eHHOH TUCIUTUIMHEI, YCTICITHO BBITTOIHSIOIIUH
NPEyCMOTPEHHBIC B TIPOTPaMMe 3a/1aHusl, YCBOUBIIHA OCHOBHYIO JINTEPATYPY, PEKOMEHIOBAaHHYIO
B mporpamme. Kak mpaBuiio, olieHKa «XOpOIII0» BBICTABISECTCS CTYIEHTY, TOKa3aBIIEMY
CHCTEMaTHUYECKHUI XapaKTep 3HaHUH 10 TUCIUIUIMHE, OTBETUBIIEMY Ha BCE BOIIPOCHI OMJIeTa,
MPABUJILHO BBINIOJIHUBIIEMY MTPAKTHYECKOE 3aJaHKE, HO TOMYCTUBIIEMY TP dTOM
HETPUHIIMITAATBHBIC OITHOKH

Oyenka: 3
Huoicnuii nopoe evinoanenus 3aoanus 6 npoyenmax. 50
Onucanue xapakxmepucmuxu evinonnenus 3uanus: OUEHKH «yIO0BICTBOPUTEIHLHOY» 3aCITyKHBAET
CTY/ICHT, OOHaPYKUBIIMI 3HAHUE MaTepuaiia U3y4eHHOH TUCIMILIMHBI B 00beMe, HEOOX0IMMOM
JUTS JalbHeHIne yueObl 1 mpeacTosmeil paboTsl IO TPOQEeCcCHuH CIIPABIISIONINIACS C BHITIOTHEHUEM
3aJlaHUH, PETYCMOTPEHHBIX TPOTPAMMOii, 3HAKOMBIH C OCHOBHOM JINTEPATYPOH,
peKoMeHI0BaHHOH TporpaMmMoii. Kak mpaBuito, olieHKa «yI0BIETBOPUTEIILHOY BBICTABIISETCS
CTY/ICHTaM, JOMYCTUBIIUM IIOTPEIIHOCTh B OTBETE HA TEOPETHUCCKUE BOIIPOCHI H/HITH MIPH
BBINTOJIHEHUH MTPAKTUYECKHX 33JaHUH, HO 00J1a1al0IIMM HEOOXOIMMBIMU 3HAHUSMU JIJIST KX
yCTPaHEHUS MO/I PYKOBOJCTBOM TPENoIaBaTesis, 1100 HENPaBUIBHO BBITIOJTHHUBIIEMY
MPAaKTUYECKOE 33/IaHUE, HO M0 YKA3aHHUIO SK3aMEHATOPA BHIMIOJIHUBIINM JPYTHE MIPAKTHYECKHUE
3aJJaHHs U3 TOTO K€ pasJielia JUCIUTUTAHBI

Oyenka: 2
Onucanue xapaxmepucmuxu evinoineHus snanus: OUeHKa «HEYI0BIECTBOPUTENBHOY BBICTABISIETCS
CTYJCHTY, OOHAPYKHBIIIEMY CEphE3HBIE MPOOEIBI B 3HAHUSX OCHOBHOTO MaTepHalia N3y4eHHOM
JTUCITUILIAHBL, JOMYCTUBIIEMY MPUHIIUIHAIBHBIE OIIUOKH B BHIIOTHEHUH MTPEAYCMOTPEHHBIX
mporpaMMoii 3a1annii. Kak rmpaBumiio, olieHKa «HEYIO0BICTBOPUTEIILHOY» CTAaBUTCS CTYICHTaM,
KOTOpBIE HE MOTYT MPOJOHKUTh 00YUYEeHHE WIH MPUCTYIHUTH K MPOdECCHOHATBHON AeSITENFHOCTH
10 OKOHYAHUU By3a 0€3 TOTIOJTHUTEILHBIX 3aHATHH 0 COOTBETCTBYIONICH AUCIUITINHE, HE
OTBETHBILIMM Ha BCE BOMPOCHI OMJIeTa U IOMOIHUTENbHBIE BOIIPOCHI, U HEMPABUIBLHO
BBITIOJTHUBIIIEMY TPAaKTHUYECKOE 3a/1aHne. HempaBHiibHOE BBITIOJHEHUE TOJBKO MPAKTUIECKOTO
3a/laHus HE SBJSIETCS OJTHO3HAYHOU MPUYUHOMN IS BHICTABIICHHUS OIICHKHU «HEYIOBIETBOPUTEIHHOY.
OreHKa «HEYIOBICTBOPUTEIIHHOY» BBICTABIISICTCS TaKXKe, €CITM CTY/ICHT: - MOCJIe Havdalla dK3aMeHa
OTKa3aJjcs ero cAaBaTh; - HAPYIIWI IPaBUiIa CIayy dK3aMeHa (CIUChIBA, TOJICKa3bIBal, 0OMaHOM
TIBITAJICS TIOYYUTH 00JIee BHICOKYIO OIICHKY U T.II.).

1I1. IIpaguna évicmaesnenusn umo20680i OYeHKU no Kypcy

Onenka ompenensieTcsi B COOTBETCTBUU ¢ [lomokeHneM o OalTbHO-PEUTHHTOBOM CHUCTEME ISt
crtynentoB HUY «MOW» Ha 0OCHOBaHMHM CEMECTPOBOM M aTTECTALMOHHOMN COCTABIISIOIINX.
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