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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 CniocoGeH MpUMEHSTh B pacyeTax TeOPETHUYECKHUE OCHOBBI pab0YHX MPOIIECCOB B
HSHEPreTUYECKUX MAIMHAX U YCTAaHOBKaX
UJI-1 JleMoHCTpUpPYET MOHUMAHUE OCHOBHBIX 3aKOHOB TEPMOJMHAMUKH, BBIIIOJIHIET PACUETHI
OCHOBHBIX TTOKa3aTelied TEPMOIMHAMHYECKUX IMKJIOB U MPOBOAUT aHAIIU3 UX

s exTuBHOCTH
N/I-3 JleMoHCTpHpYET MOHMMAaHNE OCHOBHBIX 3aKOHOB M CIIOCOOOB MEPEHOCA TETIOTHI U
Macchl, IPOBOJUT UCCIIEOBAHUS U pacyeT MPOLECCOB TEIIOMAacCOOOMEHA B COOTBETCTBHHM C

3aJITaHHOW METOIMUKON

N BKJIFOYACT:
AJIS TEKYIIEro KOHTPOJIA YCIIEBAEMOCTH

dopma peanuzanuu: [TucbMenHas padota
1. 3agauu cranmoHapHo TeronpoBogHoCcTH ([lomaninee 3ananue)
2. Ompenesnenue napamMeTpoB BOJASHOTO mapa. PacueT nukia napoTypOMHHON yCTaHOBKU
(domamnee 3amanue)
3. Pacuer TeriooOMeHHoro anmapara (JJomamnisee 3ananue)
4. Pacuer TepmoarHamMu4eckoro ukia (Jlomaiinee 3aganue)

®opma peanuzaru: CmenranHas Gopma
1. JlTabopaTtopHas padota Ne 4 «Onpenenenue n300apHOM TETIIOEMKOCTH BO3/1yXa

(JIaGopaTopHnas pabora)
2. JJaboparopHnas pabota Ne 7 «/creuenne BOJASHOTO TIapa yepe3 CY>KHBAIOIIEECs COTION

(JIaGopaTopHnas pabora)
3. JlabopaTopHbIie paOoThI IUKIa «BHEIIHSS 3a/ja4a KOHBEKTUBHOTO TEIIO0OMEHA

(JIaGopaTopHnas pabora)
4. JIaboparopusie paboThI ukia «CTalmoHapHas TEIIONPOBOIHOCTEY (JlabopaTopHas

paborta)

BPC nucuunjiuHbI

4 cemecTtp

Beca KOHTpOIbHBIX MeponpusATHil, %

Nunekc KM- | KM- | KM- | KM- | KM- | KM- | KM- | KM-

Pazngen nucumimHe KM: 1 2 3 4 5 6 7 8

Cpok KM: 4 4 8 8 12 12 15 15

OCHOBHBIC 3aKOHBI TCPMOANHAMHUKHU.
TepMOJII/IHaMI/IIIeCKI/Ie IIPpOLECCHI U
OUKJIBI UACAJIBHBIX I'a30B

OcHOBHBIE 3aKOHBI TEPMOJMHAMHUKHI + +




TepmoanHaMuUeCKe MPOIECCHl U
LUKJIBI UIeaIbHBIX Ta30B

Peanbublie Ta3bl. LUKiabl mapocHiioBbIX
YCTaHOBOK

Peanibabie rasel. BogsHoi nap

I_II/IKJ'IBI IMapoOCUJIOBBIX YCTAHOBOK

OCHOBHBIE TOHATUA
TErIoMaccooOMeHa.
TermonpoBOgHOCTh

OCHOBHBIE TTOHSTHUS
TEIIOMaccoOOMeHa.
TenaonpoBoIHOCTh

KoHBEKTHUBHBIA TEILIOOOMEH.
TemooOMeHHbIE anmnapaThl

KouBeKTUBHBIN TEILIOOOMEH

TenmooOMeHHBIE arnmapaTh

Bec KM:

15

10

15

10

10

10

20

10

$06m1as acts//I1s1 MPOMEKYTOIHON arTecTanund




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
KOMIIETCHITHH pe3ynbTaThl  OOYYCHHS TIO
JUCIUILINHE

OIIK-4 N-lonk-s HemoncTtpupyet | 3HaTh: Pacuer Tepmonunamuueckoro mukia (JomamrHee 3aganue)
MOHUMAaHUe OCHOBHBIX | 3aKOHBI COXPAaHEHUS U JlaboparopHas padota Ne 4 «OnpeneneHue n300apHON TEIIIOEMKOCTH
3aKOHOB  TEPMOJWHAMHUKH, | IPEBPAICHUS YHCPTHH B Bo3ayxa (JIaboparopnas pabora)
BBITIOJTHSIET pacueTsl | SHepreTudecknx MammuHax u | OnpeneneHue mapameTpoB BOJSHOTO mapa. PacueT mukmia napoTypOuHHON
OCHOBHBIX MoKa3aTesiel | yCTaHOBKax yctaHoBku ([lomaiinee 3a1anue)
TEPMOJMHAMHYECKHUX MIPOCTEHIIINE METO/IbI JlaboparopHas pabota Ne 7 «credeHne BOASHOTO Mapa yepes
[IMKJIOB ¥ TPOBOJMUT aHAJU3 | pacuera cykuBaroleecs coroy (Jlaboparopnas padota)
ux 3 dexTuBHOCTU TEPMOANHAMHYECKUX

IIPOLIECCOB B 3JIEMEHTAX
JHEPreTUYECKUX MAIUH,
YCTaHOBOK M YCTPOMCTB, a
TaK)KE CXEM DHEPIreTUYECKUX
MallliH, YCTAaHOBOK U
YCTPOMICTB

YMers:

IIPOBOJUTDH PaCYEThI
TEPMOJIMHAMUYECKUX
IIPOLIECCOB, NMPOTEKAIOIINX B
MIPUPOJIE, TEXHOJIOTUYECKUX
Iporeccax, YJHePreTHIEeCKUX
MaIllMHAaxX, YCTAaHOBKaxX U
YCTPOMCTBAX

paccYuThHIBaTh U HAXOUTh
TEPMUYECKUE U
KaJIOpUYECKHE CBOMCTBA




paboumx Te
JHEPreTUYECKUX MaIllMH,
YCTaHOBOK M YCTPOWCTB

OIIK-4

N-3onk-4 JemMoHCTpUpYyET
IMOHUMAaHHUE OCHOBHBIX
3aKOHOB H cIoco0oB
IEPEHOCA TEIIOTHI K MACCHhI,
MPOBOJUT HCCIEAOBAaHUS U
pacuer MPOLECCOB
TemnoMaccooOMeHa B
COOTBETCTBUH C 3aJaHHOM
METOIUKOH

3HaTh:

METO/IbI pacyera
TENI000MEHHOTI0
obopymoBaHus

3aKOHBI U OCHOBHEIE
(bu3NKO-MaTeMaTHYECKHE
MOJICIIH MPOIIECCOB
MEPEHOCA TETIOTHI K MaCChI
MIPUMEHHUTEIBHO K
TEIUIOTEXHUYECKUM U
TEIIOTEXHOJIOTHYECKUM
YCTaHOBKAM U CUCTEMaM
YMeTh:

pacCcUUTHIBATH
TEeMIEpaTypHbIE MO U
TEIIOBBIE IOTOKH B
TEILIOBBIX U
TEIIOTEXHOJIOTHUECKUX
yCTaHOBKax

BBITIOJTHSATH TEIUIOBOW pacyeT
TEIIO0OMEHHOTO
000pyI0BaHUS

3ajauun cTalMOHAPHON TeruTonpoBoaHOCTH ([oMariHee 3a1anue)
JlaboparopHbie paboThI 1KIA «CTallMOHAPHAS TETUIONPOBOTHOCTHY
(JTaboparopnas paboTta)

Pacuer Tenoo6mennoro anmnapara (lomaiinee 3agaHue)
JIaGopatopHbie paboThI ITUKIa «BHENIHS 3a/1a4a KOHBEKTUBHOT'O
teruioooMeHay (JlaboparopHas paboTa)




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: 15

IIpouenypa npoBeaeHusi KOHTPOJLHOT0 MeponpuaTHs: CTy/eHTaM BbIIA€TCS TUIIOBOE 3a/IaHKE
C MHIMBUAYAIbHBIMU UCXOJHBIMU TJAHHBIMU. 3a/I1aHUE BBITIOJHAETCS BHE ayJAUTOPHBIX 3aHsATUH. Ha
BBINIOJIHEHUE 3aJaHMsl BBIICISIECTCS OJHA HENeNs. 3afaHue craercsa Ju00 B PYKONHCHOM JIMOO
MIEYaTHOM BH/JIE.

Kparkoe cogep:xanue 3aiaHus:
[TpoBectu pacuer TepMoauHaMU4ecKkoro nukia. Pabouee teno - Bo3ayx. Onpenenurs
TEPMOJMHAMHUYECKHE [TapaMeTpbl paboyero Tesia B OCHOBHBIX TOUKax IUKiIa. HallTu yaenbHyro
paboTy paciIupeHus, yIelIbHYIO pacroiaraeMyto paboTy, U3MEHEHHUE yAeIbHON BHYTPEHHEH
SHEPIruH, yAEIbHOW SHTANIBIINY, YAEIBbHON SHTPONUHU JJI KaXKI0ro IpoLecca U JUIsl LIMKJIa B
LEJIOM

KoHTpoJibHbIE BONIPOCHI/3aJaHUA:

3HaTh: 3aKOHBl COXPAHEHHA U 1.4To Takoe paboTa pacHIMpeHUs

IIpEBpAICHUS SHEPrUuu B 2.9T0 Takoe pacroyaraemas pabora

JHEPreTMYEeCKUX  MallMHax U 3.namte onpenenenue tepmuyeckoro KIT/I

YCTaHOBKax

VYmers: IPOBOAUTH  PAacdeThbl 1.IIpoBectu pacueT TEPMOIMHAMUYECKOIO LIUKJIA.

TEPMOJMHAMHYECKUX IPOLECCOB, PaGouee teno - Bo3ayx. Onpenenuts

IIPOTEKAIOIINX B IPUPOJE, TEepPMOJIMHAMHUYECKHE MTapaMeTpbl paboyero Tena B

TEXHOJIOTHYECKHUX npoleccax, OCHOBHBIX TOouKax 1ukia. Haiitu ynensHyto padoty

DHEPreTUUECKUX MalINHAX, paciIpeHus, yIeJIbHYI0 pacroyiaraeMyio padory,

YCTaHOBKAaxX U yCTPOMCTBAX W3MEHEHNUE y/IeJIbHON BHYTPEHHEN YHEPTUH, YIEIbHON
SHTAJIBIINH, YAEIBHON SHTPOIINNU JJI KayKIO0To IpoLecca
U JJ1s IUKJIA B 11€JIOM

Onucanue MIKAJIbI OLlEeHUBAHUS

Ouenxa: 5
Huoicnuii nopoe evinonnenus sadanus 6 npoyernmax.: 90
Onucanue xapakxmepucmuxu 8bINOIHeHUs. 3HAHUs: 3aJaHUE BBIITOJIHEHO ITOJTHOCTHIO

Oyenka: 4
Huoicnuii nopoe evinonnenus sadanus 6 npoyenmax: 10
Onucanue xapakmepucmuku 6blnoneHus 3uanus: EcTh He3HAUUTeIbHbIE OMIMOKU B pacueTax,
HexoppekTHo mocTpoeH Uk B p-v U T-S-koopauHatax. He moanucansl, 1160 HEBEPHO
MOJIKCAHBI €IMHULBI U3MEPEHUS

Oyenka: 3
Huodicnuii nopoe sévinonnenus 3aoanus 6 npoyermax: 50
Onucanue xapakmepucmuku 6binoanenus 3nanus: ECTh He3HAUUTEIIbHBIC OIIMOKHU B pacyeTax,
HekoppekTHO mocTpoeH nuki B p-v u T-S-koopauHarax. He moamnucansl, 1100 HEBEPHO
MIO/ITMUCAHBI €AMHUIIBI H3MEPEHUS

Oyenka: 2




Onucanue xXapakmepucmuKu 6bINOJIHEHUA 3HARUA. 3aIIaHI/Ie HEC BBIIIOJIHCHO, 1100 pacucT HC
COOTBETCTBYCT 3aJaHUIO.

KM-2. JlabopaTopHnasi padora Ne 4 «Onpenesienne u300apHoii TEMI10eMKOCTH BO31yXa

®opmbl peanuzanun: Cvemannas Gopma

Tun koHTpoaBLHOrO0 Meponpusitus: Jlabopatopnas padora

Bec koHTpobHOr0 MeponpustTusi B BPC: 10

IIpoueaypa npoBegeHHsi KOHTPOJIBHOIO MeponpusiTusi: BrinonHeHue nabopaTopHOil paboOThI
COCTOUT M3 cleayromux 3tanoB: 1. Jlomyck k naboparopHoii pabote 2. BrinonHeHHE IKCIIEpUMEHTA
3. O6paboTKa IKCIEPUMEHTAIBHBIX AaHHBIX. OdopmieHue oTdera mo jabopatopHoil padote 4.
3amuTa 1ab0paTopHO paboThI

KpaTkoe conep:kanue 3a1aHusi:
DKCIEepUMEHTAIILHO ONPEIC/IUTh 3aBUCUMOCTD TEINIOEMKOCTH BO3/yXa OT TEMIIEPATyPhl

KoHTpoJibHbIE BOIPOCHI/3a/1aHUA:

3HaTh: 3aKOHBl COXPAHEHUA U 1.MaremaTnueckas 3anuch epBoro 3aKoHa
MpeBpaICHUS SHEPTUU B TEPMOIMHAMUKHU

DHEPreTUYECKUX  MallMHAaX | 2.JlaiiTe onpeneneHre MOHATUS “TeIIIOEMKOCTh
YCTaHOBKax 3.KakoBa 3aBUCUMOCTb TEIUIOEMKOCTH OT TeMIIepaTyphl?
YMmers: MPOBOJIUTH  PACUEThI 1.0npenenute n300apHyI0 TEIIOEMKOCThH BO3/1yXa C
TEPMOJMHAMHYECKUX IPOIECCOB, MTOMOIIBI0 TEPMOAMHAMUYECKUX TaOJIHII

IPOTEKAIOIINX B IpUPOJE, 2.0npenenuTe U30XOPHYIO TEINIOEMKOCTh BO3TyXa KaK
TEXHOJIOTUYECKHIX nporeccax, CMECH a30Ta U KUCIOpoaa

HEPreTUUECKUX MallluHaXx,

YCTaHOBKAX M YCTPOIHCTBaxX

OnucaHue MKaJbI OlleHUBAHUS

Oyenka: 5
Huorcnuii nopoe svinonnenus 3aoanus 6 npoyenmax: 90
Onucanue xapaxmepucmuxu bINOIHeHUs] 3HaHUs: 3aJaHUE BBIITOJIHEHO MOJIHOCTHIO

Ouenka: 4
Huoichuii nopoe evinonnenus sadanus 6 npoyenmax: 10
Onucanue xapaxmepucmuxu vinoineHus snanus: ECTh He3HAUNTEIIBHBIC OIIMOKY B pacdeTax.

Oyenka: 3
Huorcnuii nopoe svinonnenus 3aoanus 6 npoyenmax. 50
Onucanue xapaxmepucmuxu vinoiHeHus sHanus: ECTh cylliecTBeHHbIE OIMOKH B pacyeTax.

Oyenka: 2
Onucanue xapaxmepucmuxu 8bINOJIHeHUs 3HaHUs: 3aJaHUue HE BBITIOIHEHO, JTU0O0 pacdeT He
COOTBETCTBYET 33JIaHUIO.

KM-3. Onpenesienue napameTpoB BOASIHOTO napa. Pacuer nukJ/a naporypouMHHOM
YCTAHOBKH

®opmbl peaausanun: [lucemennas padbora

Tun KOHTPOILHOIO MeponpuaTHd: JlOMallHee 3a1aHHe

Bec kouTposabHoro meponpusitust B bPC: 15

IIpouenypa npoBeneHusi KOHTPOJIBLHOr0 MeponpusiTusi: CTyJEHTaM BbIJIA€TCSl TUIIOBOE 3aaHNE
C MHAVBUAYAIbHBIMU UCXOJHBIMU JJAHHBIMU. 3a/1aHUE BBINIOJIHAETCS BHE ayAUTOPHBIX 3aHsATUH. Ha




BBINIOJIHCHHUE 3aAaHHuA BBIACIIACTCA OAHA HCEACIIA. BanaHHe caacTCsAa 1100 B PYKOIIMCHOM 1100

II€4aTHOM BUJE.

KpaTlcoe CodcpiKaHUuE 3alaHUA:

1. Ompenenure Temneparypy, SHTAIBINIO, BHYTPEHHIOIO SHEPTUIO U SHTPOIHIO BOASHOTO
napa npu gaBieHuu 5 6ap u temnepatype 200+10N °C ¢ momompto h-S-guarpamMmser. N -

HOMCP BapuaHTa

2. OmnpenenuTe TeMIEPaTypy, SHTATBITHIO, BHYTPSHHIOIO YHEPTHIO U SHTPOIHUIO BOJISTHOTO
napa npu nasiaeHuun 10 6ap u yaenbHoi oobeme 0,12+0,1N M3/Kr ¢ MOMOIIBIO TaOIHI] BOJIBI U

BOJISTHOTO mapa. N - HOMep BapuaHTa

3. BeimoaHuTh pacuet oOpaTuMoro 1ukia PeHKkruHa 1715 IByX BapuaHTOB, CUUTAs B IEPBOM
Cily4ae MOCTYMAIIINKM B TYpOUHY Map CyXUM HACBHIIICHHBIM NP JaBJICHUU pl, a BO BTOpOM
ciIy4ae — IeperpeTsiM ¢ AaBieHueM pl u Temneparypoii tl. Jlapnenue orpaboTaHHOTO mMapa p2
JU1s1 00OMX BapUAHTOB OJMHAKOBOE. PacueToM onpenenuTh KOJIUYECTBO TEIUIOTHI,
nmoABeACHHOM B uKJe 1, padoty nukia lu, repmudeckuii KITJ nt, moTepu TerioTs! B
KOHJICHCATOpEe TYpOUHBI 2 M YACIbHBIM pacxo/ rapa Ha BeIpaOboTKy | kBT 4 asekTposHeprun
d. OmpenenuTh Takke CTENEHb CYXOCTH OTPa0OTaHHOTO Mapa X2 B Ka)XJI0M BapHaHTE.

KoHTpoJibHbIE BONIPOCHI/3aJaHUA:

3HaTh:  TPOCTEUIIME  METOJbI
pacuera TEPMOIMHAMHYECKUX
IPOIIECCOB B JJIEMEHTax
HEPreTHUECKUX MaIlvH,
YCTAaHOBOK M YCTPOMCTB, a TaKXke
CXeM DHEPreTHYeCKHX  MaIllFH,
YCTaHOBOK U YCTPOWCTB

1.0t KaKuX napaMeTpoB 3aBUCUT BHYTPEHHSSI SHEPrus
BOJISTHOTO T1apa?

2.Y1o Takoe MaccoBoe Mapocojepkanue?

3.dopmyna 1ist OnpeAeIIeHUs] TETUIOTHI
napooOpazoBaHUs

VYMeTh: PaCcCUUTBIBATD U HAXOOUTH

TEPMUUECKUE U  KaJIOpUUYECKUE
CBOICTBa pabouux TEN
HHEPreTUUECKUX MallliH,

YCTaHOBOK U YCTPOMCTB

1.0Onpenenure TeMnepaTypy, SHTAJIbIUIO, BHYTPEHHIOKO
SHEPTUIO U SHTPOIMIO BOJASIHOIO Iapa MpH JaBJICHUU
p, 6ap u Temmneparype t, °C ¢ momorpto h-S-guarpaMmsi.
2.0npenenute TEMIIEPaTypy, SHTAIBINIO, BHYTPEHHIOIO
9HEPTUIO U SHTPOIUIO BOASHOIO Iapa IpHU JaBJICHUU
p, 6ap u ynenpHOI 00BbeMe vV, M3/KT ¢ TOMOIIbIO TabJIHUII
BOJIbI U BOJITHOTO Tapa

3.BeImoaHUTE pacdeT 00paTuMoro nukia Penkuna mis
JIBYX BApMAHTOB, CUUTAs B IEPBOM CIIydae
MOCTYHAIOUINI B TypOMHY Nap CyXHUM HACBILIEHHBIM IIPU
JIaBJICHUHU pl, @ BO BTOPOM Cilydae — EPErPETHIM C
naBieHueM pl u remneparypoii tl. JlaBnenne
0TpaboTaHHOTO Mapa p2 11t 000X BapHAHTOB
OJIMHaKoBo€E. PacueToM onpenennTs KOJIUYECTBO
TEIUIOTHI, IOJIBEEHHOU B 1IuKJIe ql, paboTy nukia I,
tepmuueckuid K11/ nt, moTepu TemIoTsl B KOHAEHCATOPE
TypOHHBI q2 U YAENIbHBIN pacxo rnapa Ha BbIpaboTKYy 1
KBT1-4 anexkrposneprun d. OnpeaenuTs Takxke CTENeHb
CYXOCTH OTpabOTaHHOTO Mapa X2 B Ka)KJIOM BapuaHTe

Onucanue MKaJbl OLICHUBAHUA:

Oyenka: 5

Huoicnuii nopoe evinonnenus sadanus 6 npoyenmax: 90
Onucanue xapaxmepucmuku bINOJIHEHUs 3HAHUA: 3aJaHUE BBIIIOJHEHO MOJIHOCTBIO.

Ouyenka: 4

Huoicnuii nopoe evinonnenus sadanus 6 npoyenmax: 0




Onucanue xapakmepucmuku 6blnoaneHus 3uanus: EcTh He3HAUUTeNbHbIE OIMIMOKU B pacueTax,
HexoppekTHo nmoctpoeH nporiece B h-S-nuarpamme. He noanucansl, 1160 HEBEpPHO MOAMMCAHbI
€AMHUIBI U3MEPEHUS

Ouenxa: 3
Huodicnuii nopoe svinonnenus 3aoanus 6 npoyenmax: 50
Onucanue xapakmepucmuxu 6blnoiHeHuss 3Hanus: ECTh He3HAUUTENbHBIC OIIMOKU B pacyueTax,
HekoppektHo noctpoen nporiecc B h-S-nuarpammve. He moamucansl, 1100 HEBEPHO TOIMTUCAHBI
SIMHUIIBI U3MEPEHHUSI

Oyenka: 2
Onucanue xapaxmepucmuxu evinonenus snanus: ECTh He3HaUNTEIbHBIC OITMOKH B pacyerax,
HekoppektHo noctpoen nporiecc B h-S-nuarpammve. He moamnucansl, 1160 HEBEPHO TOITUCAHBI
€IMHHIIBI U3MEPCHHUS

KM-4. JlabopaTopHasi padora Ne 7 «cTeuenne BOASTHOI0 Napa yepe3 Cy:KuBalomieecst
COILIO»

®opwmbl peanusanun: Cmenrannas popma

Tun KOHTPOJIBLHOT0 MeponpusiTus: JlaboparopHas padora

Bec koutposabHoro meponpusitusi B BPC: 10

IIpouenypa mpoBeaeHUsi KOHTPOJILHOTO MepomnpusTus: BreimomHeHnue mabopartopHoil paboThI
COCTOUT M3 ClieAyroIuX dtamnoB: 1. Jlomyck k iaboparopHoii pabote 2. BrinoHeHHE YKCIIEpUMEHTA
3. O6paboTka PKCHEpPUMEHTAIBHBIX JaHHBIX. OdopmMieHre ordera 1mo jJaboparopHoil padore 4.
3amuTa 1abopaTopHOi pabOThI

KpaTlcoe CoAcpKaHUuE 3alaHUA:
3KCH€pI/IMeHTaHBHO OIIpCACIIUT 3aBUCUMOCTb CKOPOCTH BOAAHOI'O IIapa Ha BBIXOJAC U3 COILIa OT

nepenajaa 1aBJICHUA B COILIC

KoHTpoJibHBbIC BONIPOCHI/3aJaHHA:

3HaTh:  OpOCTEHIINE  METOAbI 1.Yto Takoe comuio JlaBans?

pacuera TEPMOJIMHAMUYECKHX 2.3anummure [lepBblii 3aKOH TEPMOAMHAMUKY JUISI TOTOKA
IPOLIECCOB B ANIEMEHTax 3.Yemy paBHO MUHUMAIILHOE JaBJICHHE TOTOKA Ha
HHEPTreTUYECKUX MallliH, BBIXO/JI€ M3 CY)KUBAIOIIEro coria?

YCTaHOBOK M YCTPOMCTB, a TaK¥ke
CXEM DHEPreTUYECKUX  MAlluH,
YCTaHOBOK U YCTPOMCTB

YMeTb: pacCUUTHIBaTh U HAXOJIUTh 1.PaccuuraiiTe TEOPETUYECKYIO CKOPOCTh BOJSHOIO Hapa
TEPMUYECKHE W  KaJOpHYECKHE Ha BBIXO/I€ U3 CY’KHUBAIOILETOCS COILIA, €CITN YKa3aHbI
CBOMCTBa pabouux TeI napaMeTpsl apa Ha BXOJI€ B COIJIO U JIaBJICHUE CPEJIbI.
YHEPTEeTHIECKUX MallliH, [TpuHATE KPUTHYECKOE OTHOIICHUE TABJICHUI PaBHBIM
YCTaHOBOK U YCTPOMCTB 0,528

2.PaccuuraiiTe mapaMeTpbl Hapa B MUHUMaJIbHOM
cedeHuu coria JlaBass, ecau 3aaHbl MapaMeTpsl mapa
Ha BXOJI€ B COILIO, AABJICHHUE CPEbl, KPUTHUECKOE
OTHOIIEHKE AaByieHui paBHo 0,528

Onucanue MKaJbl OLICHUBAHUA:

Oyenka: 5
Huorcnuii nopoe evinonnenus 3adanus 6 npoyenmax. 90
Onucarnue xapakxmepucmuxu 8bINOJIHeHUs] 3HaAHUs: 3aJaHUE BBITOJHEHO MOJTHOCTHIO

Ouyenka: 4
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Huoicnuii nopoe evinonnenus sadanus 6 npoyenmax.: 0
Onucanue xapakxmepucmuxu 8vinoixneHus: sHanusa: ECTb He3HaUUTeNbHbIE OMIMOKH B pacuerax

Oyenka: 3
Huoicnuii nopoe evinoanenus 3aoanus 6 npoyenmax. 50
Onucanue xapakmepucmukuy 6blnoIHeHus 3Hanus: ECTh CylleCTBEHHbIE OIIMOKHU B pacyeTax

Ouenka: 2
Onucanue xapaxmepucmuxu 8bIN0IHeHUs 3HaHus: 3aJaHue HE BBITIOIHEHO, JIM0O0 pacdeT He
COOTBETCTBYET 33JIaHHUIO

KM-5. 3apa4u cTanMoHaApHOH TEMJIONPOBOAHOCTH

®opmbl peanauzanuu: [luceMennas padora

Tun KoHTPOIBHOrO MeponpuaTHs: J[omamHee 3aganue

Bec koHTpobHOr0 Meponpustusi B BPC: 10

IIpouenypa nposenaeHusi KOHTPOJIBLHOr0 MeponpusTusi: CTyJIEHTaM BbIJIAETCS TUIIOBOE 3aJaHUE
C MHJUBUAYAIbHBIMU UCXOJHBIMU JAHHBIMU. 3a/1aHUE BBIIIOJHAETCS BHE ayAUTOPHBIX 3aHsATUH. Ha
BBINOJIHEHUE 3aJaHMsl BbLIEISIETCS OJHA Henens. 3afaHue craercsd Ju0o B PYKONMCHOM JIMOO
IIE4YaTHOM BHJIE.

Kpatkoe cogepxanue 3a1aHusi:
PacueTHoe 3aanmne cocTouT U3 AByx 3aaad. Hanpumep:
1. CTeHsbl CymMIBHONW KaMepbl BBIIIOJHEHBI U3 €01 KpaCHOr0 KUpnuya TONUHON 250 MM 1
CJIOS CTPOMTENILHOTO BOIIOKA. TemmepaTypa Ha BHEIIHEH MTOBEPXHOCTH KUPITUIHOTO ciios 110
°C 1 Ha IOBEpXHOCTH BoitnouHOro ciost 25°C. Koo dpumeHTs! TemnonpoBoJHOCTH
MaTepHuaioB, cooTBeTcTBeHHO, 0,7 Bt/(M-°C) u 0,0465 B1/(Mm-°C). Beruncnute Temmeparypy B
IUIOCKOCTH COMTPUKOCHOBEHUS CIIOEB M TOJIIUHY BOMJIOYHOTO CJIOS MIPH YCIOBUH, UTO
TETUIOBBIE TIOTepH uepe3 | M2 cTeHKn Kamepsl He npesbimatot 110 Br/m2
2. o cranpHOMY (KO3 PunHenT TemnonpoBoanoctu 40 B1/(M-K)) HenszonmpoBaHHOMY
TpyOOIIpoBOy AUaMeTpoM 76/63 MM TedeT xJ1aJareHt, Temmneparypa koroporo -20°C.
Temmeparypa Bo3lyxa B IOMELEHUH, TJie MPoxXoauT Tpydorpoos, 20°C. Koaddurment
TEIIO0TIa4M cO CTOpoHBI Bo3ayxa 10 B1/(M2-K), co croponst xianarenta 1000 Br/(m2-K). Ha
CKOJIBKO CHU3UTCS MOTEPs X0JI0/1a, €CIIU TPyOOIIPOBO MOKPHITH CI0EM U30JISLIUN
(koo dunment rermonpoBogHoctu 0,05 B1/(m-K)) Tommunoin 50 mm? Tlpoune ycinoBust
CUMTATh HEU3MEHHBIMU

KoHTpoJibHbIE BONIpOChI/3aJaHUA:

3HaTh: 3aKOHBI M  OCHOBHBIE 1.Yt0 Takoe TeniaonpoBOAHOCTL?
(bU3UKO-MaTEMAaTHYECKUE MOJIEIH 2.YTo Takoe u30TepMHUECKasi TOBEPXHOCTH?
IIPOLIECCOB IIEPEHOCa TEIJIOTHI U 3.Kakoii mpouecc onuckiBaeT 3akoH Oypbe?
MaccChl MIPUMEHUTEITHHO K

TEIJIOTEXHUYECKUM u

TCIINIOTEXHOJIOTHYECKUM
YCTaHOBKaM U CUCTCMaM

YMers: paccUnuTHIBATH 1.CTeHbl CymMIbHOM KaMephl BBIITOJIHEHBI U3 CIIOS
TEMIIEPATYPHBIE TOJII U TEIJIOBBIE KpacHOTro KMpnuya ToNmuHou 250 MM U ci1o4

MOTOKHU B TEIIOBBIX )51 CTPOUTEIBHOTO BOMIOKA. TeMIiepaTypa Ha BHEIIHEN
TEIJIOTEXHOJIOTUYECKHUX noBepxHocTH KupnudHoro ciost 110 °C u Ha
YCTaHOBKax noBepxHocTH BoinouHoro ciost 25°C. KoaddunnenTs

TEIJIONPOBOAHOCTA MAaTEPUAJIOB, COOTBETCTBEHHO, 0,7
B1/(m-°C) 1 0,0465 B1/(M-°C). Beraucnuth TemMneparypy
B IJTOCKOCTHU CONIPUKOCHOBEHHUSI CIIOEB U TOJILIUHY
BOWJIOYHOTO CJIOSI IPU YCJIIOBHUH, YTO TETUIOBBIE TIOTEPH
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yepe3 1 M2 cTeHkn Kamepsl He npeBbimaroT 110 Bt/mM2
2.ITo cranbHOMY (KO3 PHUIMEHT TeronpoBogHOCcTH 40
Bt1/(m-K)) Heu3onmupoBanHoOMy TpyOOIIpOBOTY
auaMeTpoM 76/63 MM TeUeT XJIaJlareHT, TeMIepaTypa
kotoporo -20°C. Temneparypa Bo3ayxa B IOMEIICHUH,
rze npoxoauT Tpyoonposon, 20°C. Koaddurment
TEIJIOOTIa49M CO CTOpOHBI Bo3ayxa 10 Bt/(M2-K), co
cropons! xnaaaredara 1000 Bt/(m2-K). Ha ckonbko
CHU3UTCS TIOTEPSI X0JI0/1a, €CIIU TPYOOIPOBO MOKPHITH
ciioeM u30Jsuu (K03 PHUIMEHT TETUIONPOBOTHOCTH
0,05 Bt/(M-K)) Tonmmunoi 50 mm? [Ipoune ycmoBus
CUHMTATh HEU3MEHHBIMH

Onucanne MKAJbI OIleHUBaAHUS:

Ouyenxa: 5

Hudienuii nopoe sévinonnenus 3aoanus 6 npoyermax: 90
Onucanue xapakxmepucmuku bINOIHeHUs] 3HAHUA: 3aJaHUE BBIIIOJIHEHO MOJIHOCTBIO

Oyenka: 4

Huoicnuii nopoe evinonnenus sadanus 6 npoyenmax: 0
Onucanue xapaxmepucmuxu vinoineHus shanus: ECTb He3HaUNTENbHbBIE OITMOKH B pacyerax,
HekoppekTHo nocTpoeHo pacnpesiesieHue TeMIIEpaTyphl [0 TONIIMHE MIOCKOW HUIMHAPHYECKON
cTeHku. He moamucanpl, 1160 HEBEPHO MOMUCAHBI €IMHULIBI U3MEPEHUS

Oyenka: 3

Huodienuii nopoe sévinonnenus 3adanus 6 npoyermax: 50
Onucanue xapakmepucmuku 6bln0IHeHUs 3Hanus: ECTh CyIIeCTBEHHbBIE OIINOKU B pacyeTax.

Oyenka: 2

Onucanue xapakmepucmuKku 6blNOJIHEHUA SHARUA. 33}13HI/IG HEC BBIIIOJIHCHO, oo pacucT HE

COOTBCTCTBYCT 3aJlaHUIO.

KM-6. JIabopaTopHbie padoThl IMKJIa «CTallMOHAPHAA TENJIONPOBOIHOCTD)

®opmbl peanuzanun: Cvemannas Gopma

Tun koHTpoBLHOr0 Meponpusitus: Jlaboparopuas padora
Bec koHTpOobHOrO Meponpustusi B BPC: 10

IIpoueaypa npoBeaeHHs] KOHTPOJILHOI0O MeponpusiTusi: BrimonHeHue 1abopaTopHO pabOTHI
COCTOUT M3 cleayromux 3tanoB: 1. Jlomyck k naboparopHoii pabote 2. BrinonHeHHe SKCIIEpUMEHTa
3. OOpaboTKa IKCIEPUMEHTAIBHBIX AaHHBIX. OdopmieHue oTtdera mo jadboparopHoit padote 4.

3amura 1ab0paTopHOi paboThI

KpaTlcoe CoA€cpKaHME 3alaHUA:

KOE)(b(I)I/II_II/ICHT TCIIOMPOBOAHOCTHU U q)aKTOpBI, BJIMAIOIHUEC HA €TO BCJIIMYUHY

KoHTpoJibHbIE BONIPOCHI/3aJaHUA:

3HaTh.: 3aKOHBI KW  OCHOBHBIE
(bU3UKO-MaTEMATHIECKUE MOJIEITH
MPOLIECCOB TE€peHOca TEIUIOThl U
MAacChI MIPUMEHUTEITHEHO K
TEIIOTEXHHUYSCKUM H
TEINIOTEXHOJIOTUYECKUM

YCTaHOBKAM U CUCTEMaM

1. 3akon TemnonpoBoaHOCTH Dyphe
2. TennoBo# MOTOK Y€pe3 MHOTOCIONHYIO
LWIAHAPUYECKYIO CTEHY

YMers: paccYuTHIBaTh

1. KagecTBEHHO OCTPONTE TEMIEPATYPHYIO
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TEMIEpaTypHbIE TMOJI U TEIJIOBbIE 3aBHCUMOCTH K03(PHIIMEeHTa TETIONPOBOAHOCTH OT

IIOTOKHU B TEIJIOBBIX 51 TEeMIIepaTyphl
TEIIOTEXHOJIOTMYECKUX 2.KadecTBEHHO NOCTPONTE pacIpeeIICHUE TEMIIEPATyPhI
YCTaHOBKAax I10 TOJIIIUHE OJTHOCIIOMHON UWIMHAPUYECKON CTEHKH

0 TOJIIMHE MHOTOCJIOMHOMN INIOCKOM CTEHKHU

3.KauecTBeHHO mocTpoiiTe pacnpeaeneHue TeMnepaTypbl

Onucanne MKAJbI OIleHUBaHUS:

Ouyenxa: 5
Huoicnuii nopoe evinoanenus 3aoanus 6 npoyenmax. 90
Onucanue xapakmepucmukuy 6bINOJIHEHUs 3HAHUA: 3aJJaHNe BBIITOTHEHO MOJIHOCTHIO

Ouenka: 4
Huodicnuii nopoe svinonnenus 3aoanus 6 npoyermax: 10
Onucanue xapakmepucmuxu 6binoHeHuss 3Hanus: ECTh He3HAUYNTEIbHBIC OIIMOKU B pacueTax.
HekoppekTHO ocTpoeHo pacmpeiesieHue TeMIIepaTyphl IO TOJIIUHE ITOCKOW ITMITHHIPHISCKON
crenku. He moanucansl, 1100 HEBEPHO MOANUCAHBI SIMHHIIBI U3MEPCHUS

Oyenka: 3
Huoicnuti nopoe evinonnenus sadanus 6 npoyernmax. 50
Onucanue xapakmepucmuku 6bnoiHenust 3uanus: ECTh CyIIeCTBEHHbBIC OIMOKHU B pacyeTax

Oyenka: 2
Onucanue xapaxmepucmuxu 8binoIHeHUs 3Hanus: 3aJaHue HE BBITIOJIHEHO, JIM0O0 pacyeT He
COOTBETCTBYET 33/IaHUIO.

KM-7. PacyeT Tenmjio00MeHHOT0 anmnapara

®opmbl peaquzanun: [TuceMennas padora
Tun koHTpoILHOTrO MeponpuaTHs: J{omaiiHee 3aganue
Bec koHTpOIbHOrO Meponpusitusi B BPC: 20

IIpouenypa npoBeeHusi KOHTPOJILHOT0 Meponpusitusi: CTYJICHTaM BBIJIAETCS TUIIOBOE 3a/I1aHHE
C MHAVBUAYAIbHBIMU UCXOJHBIMU TAHHBIMU. 3a/IaHUE BBITIONHSAETCS BHE ayJAMUTOPHBIX 3aHATUH. Ha
BBITIOJIHCHHE 3aJ]aHUsl BBIJEISIETCS OJHA HeAeNsd. 3aJaHue cAaeTcs MO0 B PYKOMHUCHOM JHOO

nc4yaTHoOM BUC.

KpaTKOC CoA€CpKaHMuE 3alaHUA:

HpOBeCTI/I TEIIOBOM pacyeT 3MECBUKOBOT'O 3KOHOM8.I\/’I3epa, MNpEaAHa3HAYCHHOI'0 IJIA TIOA0TPEBa

BO/IbI B KosinyecTBe GB , KI/c OT TemnepaTypsl Ha Bxoje tB1,°C 10 TemnepaTypsl Ha BBIXO/IE
tB2 = °C. MaccoBblif pacxo/ 1bIMOBBIX ra3oB Gr, kr/c. Temneparypa razoB nepen

skoHOoMai3epoM trl, °C. Bona aBmxercs BHyTpU TpyO cO CKOPOCThIO WB, M/c. ['a3bl ABMXKYTCS

HOTIEPEYHBIM ITIOTOKOM CHapyku TpyO. CKOpOCTh B Y3KOM CEUYEHHH TPYOHOTO Iy4yKa Mpu
CpemHel Temmneparype raza wr, m/c. [loBepXHOCTh HarpeBa SKOHOMa3epa COCTOUT U3
CTaJbHBIX TPYO AnameTpom d2/d1, MM, pacroOKEHHBIX B IIaXMAaTHOM HOPSIIKE C
OTHOCHUTEIIbHBIM NonepeyHbIM marom S1/d2, u oTHOCUTENbHBIM MPOJOIBHBIM IIarom S2/d2

KoHTpoJibHbIC BONIPOCHI/3aJaHUA:

3HaTh: METO/IbI pacuera 1.Kakum ciocobom mepeaeTcst TEIIoTa OT TPEIOIIEro
TEMI000MEHHOTO 000pYyTOBaHUS TEIJIOHOCUTENSI K CTEHKE

MIPU POTUBOTOKE
3.3anummTe ypaBHEHHE TEIJIOBOTO OajlaHca JTst
TEIUIOOOMEHHUKA

2.Kakum oOpa3zoM ompenessieTcs: TeMIepaTypHbIi Harop

YMeTb:  BBIIOJHATH  TEIJIOBOU 1.IlpoBecTu TenaoBol pacyeT 3MEEBUKOBOTO
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pacuer TEII000MEHHOTO SKOHOMali3epa, MpeJHa3HaueHHOTO JIJIsl TIOJJOTPeBa BObI
000pyI0BaHUS B KosindyecTBe GB, KI/c OT TeMnepaTypsl Ha Bxoze tB1,°C
JI0 TeMIiepatypsl Ha Bbixojie tB2 = °C. MaccoBblil pacxo
IBIMOBBIX Ta30B Gr, Kr/c. Temmneparypa ra3os nepen
skoHoMaizepom trl, °C. Boga nmxercst BHyTpu TpyO co
CKOpOCTBIO WB, M/C. ["a3bl IBMKYTCSI IOTIEPEYHBIM
IIOTOKOM CHapyku Tpy0. CKOpOCTh B Y3KOM CEUEHUHU
TpyOHOTO ITy4YKa MpHU CpeAHEH TeMIepaType raza wr, M/c.
[ToBepxHOCTH HarpeBa YKOHOMa3epa COCTOUT U3
CTaNbHBIX TPYO nuamerpom d2/d1, MM, pacronoKeHHBIX
B IIAXMAaTHOM IOPSIJIKE C OTHOCUTENIbHBIM MTONIEPEYHBIM
maroM S1/d2, 1 OTHOCUTEIBHBIM MPOJIOIBHBIM IIArOM

S2/d2

Onucanue MKAJbI OICHUBaAHUA:

Oyenka: 5
Huoicnuii nopoe svinonnenus 3aoanus 6 npoyenmax: 90
Onucanue xapaxmepucmuxu 8blnOJIHeHUs 3HAHUs: 3aJaHUE BBIMIOJIHEHO MOJTHOCTHIO

Ouyenka: 4
Huoicnuii nopoe evinonnenus 3aoanus 6 npoyenmax. 70
Onucanue xapakmepucmuxu 6blnoIHeHus 3Hanus: ECTh He3HAYUTEIbHBIE OIIMOKY B pacueTax.
HekoppekTHO ompeieneHbl CBOMCTBA TEINIOHOCUTENEH, He0OOX0quMBbIe i pacyera. He
MO CAHBI, JTNOO HEBEPHO MOANKMCAHBI CTUHUIBI U3MEPEHUS

Oyenka: 3
Huoicnuti nopoe evinonnenus 3aoanus 6 npoyenmax.: S0
Onucanue xapakmepucmuku 6blnoaHeHus 3uanus: ECTh CylleCTBEHHbIE OIINOKU B pacyeTax.
HekoppekTHo BBIOpaHbI KpUTEpUAIbHBIE YIPABIECHUS Ui pacueTa K03(pPUIIMEHTOB TEIIO0TAauu.

Oyenka: 2
Onucanue xapaxmepucmuxu 8bIn0JIHeHUs 3Hanus: 3aJJaHue HEe BBITIOJIHEHO, JIM0O0 pacyeT He
COOTBETCTBYET 33JJaHUIO.

KM-8. JIabopaTopHbie paboThl HMKJIA « BHEIIHANA 321292 KOHBEKTHBHOI'0
TenJ000MeHa»

®opmbl peanusanun: CMemnianHas popma

Tun koHTpoABLHOr0 Meponpusitus: Jlabopatopnas padora

Bec konTpoabHoro meponpusitusi B BPC: 10

IIpoueaypa npoBeaeHHs] KOHTPOJIBHOIO MeponpusiTusi: BrimonHeHue nabopaTopHoil paboOThI
COCTOMT M3 cleAyrolux 3ranos: 1. Jlonyck k nabopatopHoii pabote 2. BrinonHeHne 3kcrepruMenTa
3. Ob6paboTka 3KCrepUMEHTAIBHBIX AaHHBIX. OdopmieHue ordyera mo jJabopaTopHOi padote 4.
3amura 1abopaTopHO PabOTHI

Kpartkoe cogep:xxanue 3aganus:
DKCMEePUMEHTATBHO OMPEAETUTh KOA(PPHUIIUEHT TETUIOOTAaur TTPH BEIHYKJICHHOM O0TEKaHUH
MOBEPXHOCTH (TUTACTHHA WU TPyOa) WU MPU BBIHYKICHHOM JIB)KEHUU JKUJKOCTH BHYTPH
TpyOBI

KoHTpoJibHbIE BOIPOCHI/3a1aHUSA:

3HaTh: METOIBI pacuera 1.Yrto Takoe cBOOOIHAS ¥ BEIHYK/ICHHASI KOHBEKITUS?
TEII00OMEHHOT0 000pYyI0BaHUS 2.Yro xapakrepusyet co0oil KodppuuueHT
TEIIO0TIa4un?
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3.Kputnueckoe uncio Pelinonpaca? Uto Biausier Ha ero

BEJIMYUHY?
VMeTh:  BBHINOJMHATH  TEIUIOBOM 1. YKkaxxuTe KpUTepHaTbHYIO 3aBUCUMOCTBD /IS pacdyéra
pacuer TEIIO0OMEHHOTO KO3 PHUIHMEHTA TEIIOOTAAYH MTPH BBIHYKICHHOM
00opyoBaHuUs 00TeKaHNH OBEPXHOCTH

2.KayecTBEHHO MOKAKUTE XapaKTep U3MEHEHHUS

K03 huIeHTa TeII00TAAYHM 10 JUTMHE IUTACTHHBI IPU
Pa3IMYHBIX PEKUMAX TCUCHUS

3.KauecTBeHHO MOKaKUTE XapaKTep N3MEHEHHS

KO3 pHUIHEHTa TEIIOOTAAYH TPU MOMIEPEIYHOM
00TeKaHNH IJIMHIPUIECKON CTEHKH MPU PA3INIHBIX
pEeKUMAaX TCUCHHS

Onucanne MKAJbI OIleHUBaAHUS:

Ouyenka: 5
Huorcnuii nopoe evinonnenus 3aoanus 6 npoyenmax: 90
Onucanue xapakxmepucmuxu bINOIHeHUs. 3HAHUs: 3aJaHUE BBIITOJIHEHO ITOJTHOCTHIO

Oyenka: 4
Huoicnuii nopoe svinonnenus 3a0anus 6 npoyenmax: 10
Onucanue xapaxmepucmuxu 6vlnoineHus 3Hanus; ECTb He3HAYUTEIbHBIE OIIMOKH B pacyeTax.
HekoppekTHO ocTpoeHo pactpeielieHue TeMIIepaTyphl

Oyenka: 3
Huoicnuii nopoe svinonnenus 3a0anus 6 npoyenmax: 50
Onucanue xapaxmepucmuxu vinoineHus sHanus: ECTh cylliecTBeHHbIE OIMOKH B pacueTax

Oyenka: 2
Onucanue xapaxmepucmuxu 6bInoJIHeHUs 3HaHUs: 3aaHNe HE BBIMTOJHEHO, TUOO0 pacyeT He
COOTBETCTBYET 33JIaHUIO

15




COJIEPKAHUE OIIEHOYHBIX CPEJICTB TIPOMEXKYTOUYHOM ATTECTAIIUA
4 cemecTp
@opMa NPOMEKYTOUYHOM aTTecTalumM: JK3aMeH

IIpumep Onsiera

Yr1Bepxaaro
OI'bOY «HamnumoHansHbIN Hccaea0BaTeNbCKUN yHUBEpcUTET «MOW»
Kadenpa Teoperruecknx ocHoB TermorexHuku uM. M.I1. Bykamosuda
Hampasnenue 13.03.03 — DHEpreTHdecKoe MaTHHOCTPOCHHE
Huctunnuna «TepMoguHaMUKa U TETJI0-H MaccOOOMEH»
DK3AMEHAILIMOHHBIA BUJIET Ne 2 3aB. kad. TOT
«11» oxTs10pst 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 TEINIO0OMEHHOTO0 arnapaTa umeeT BHeHui nuametp 300 mm. TemnepaTypst
Ha BHYTpPEHHEH U BHELTHEH MOBEPXHOCTAX U30JIAIMHU amnmapaTa 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 MPOBOJIUTHCS B YCTHOU popme

L. Ilepeuens Kkomnemenyuii/uHOUKAmMOoOpPo8 u KOHMPOILHBIX 60NPOCOE NPOGEPKU PE3YTbM AN 08
0C60EeHUA OUCYUNIUHDL

1. Komnerenuusi/Muankarop: NJI-lomk-4 JleMoHCTpupyeT moHMMaHNEe OCHOBHBIX 3aKOHOB
TEPMOJIMHAMUKH, BBIITOJIHSET PACYEThl OCHOBHBIX ITOKA3aTENIeH TEPMOAMHAMUYECKUX [IUKIIOB U
IPOBOJUT aHAIN3 UX FPPEKTUBHOCTH

Bonpocsl, 3aganus
1.@opMyIUPOBKY U aHAJTUTHYECKHE BbIpakeHUs [IepBoro 3akoHa TEpMOIMHAMUKH IS
HETMOJABUKHBIX CUCTEM. Y paBHEHUS TEIJIOBOTO (SHEPreTHUECKOro) OanaHca.
2.DopMyJIMPOBKY M aHAJTUTHYECKHUE BBIpaXEHUSI BTOpOro 3akoHa TepMOJMHAMUKY JJIs1
00paTUMbIX U HEOOpaTUMBIX MPOLIECCOB
3.PacueT nporeccoB BosiHOTO napa. TabauIlsl BOJbI M BOASHOTO mapa. h-s-auarpamma
BOJSTHOTO T1apa
4.Y nenvHas pabota, Tepmuueckuii, BHyrpeHHuit KI1J[ TepmomHaMuyeckux 1UKIOB
5.®a3o0BbIe nepexobl, pazoBoe paBHoBecue. dazosbie p-T, p-v u T-S- quarpammsl
6.1{ukn Penkuna, yaensHas padota nukia, repmudeckuit KI1J[, ananus nukna

Matepuanbl A/l IPOBEPKH OCTATOYHBIX 3HAHUM
1.Yxaxute npaBuibHyto opmy 3anucu [lepBoro 3axkoHa TepMOJIUHAMUKA

OTBETHI:
1. du=dqg+dl
2. dg=du+dl
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dl = dq +du
dg < Tds
dg = Tds
dg > Tds
Bepusriii otBet: 2. dq = du + dl
2.Kakyro 13 ykazaHHBIX BEJIMYUH HEOOXOAMMO MOJCTAaBUTh BMECTO X B ypaBHEHUU
dg = XdT — vdp,
€CJIM ypaBHEHHUE 3aIllMCaHo Ul UICAIbHOTO ra3a?
OTBeThI:

©o ok w

Bepnpsiit otBert: 3. cv
3.ITpu pacmpenuu 10 kr ra3a coBepuraercs padota, papHas 30 k. [Ipu 3TOM K Ta3y u3BHe
noaBoautcs 10 k/x temnotel. OnpenenuTe, Kak U3MEHUTCS yAeTbHAs BHYTPEHHSS DHEPTHsI B
3TOM mporecce?
OTBeTHI:
1. 20 x[x;
2. -20 x[Ix;
3. 2 xJIx/xr;
4. -2 xJIx;
5. -2 xIx/kr;
6. HE UBMECHUTCS
BepHblii oTBET: 6. HE U3MEHUTCS
4.Kakoe COOTHOILIEHHUE SIBIIIETCS BhIpaXkeHneM BToporo 3akoHa TepMOAMHAMUKH JJIS
HEOOpaTUMBIX MPOIECCOB?
OTBeTsI:
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 JIMHUU HACBIIICHHS, B KOTOPOIl MCUE3aeT pa3Nudre Mex Iy KUIKOH
Y Ta30BoOi pazamu?
OTBeTsI:
. TPOMHAs TOUKA;
. TOUKa CyOImuMaIiim;
. TOYKa HHBEPCHUH;
. KpUTHUYECKasi TOUKa;
. TOUYKa POCHI
BepHs1ii oTBET: 4. KpUTHYECKAsT TOUKA
6.113 kakuX Mpo1eccoB COCTOUT ITUKII MApOTYpOMHHOM yCTaHOBKH (LMK PeHknHa)?
OTBeTHI:
u30TepMa, aanadaTa, U30TepMa, U30Xopa
agmabara, n3zobapa, anuabdara, nzodapa
nu3oxopa, aauabdara, uzobapa, agrabdara
aanabara, n3oTepMa, oJIUTPOIa, U30X0pa

DA oA wWNE

el N
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5.  wum3oTepMa, anmmabara, uzoTepMma, anuadara
Bepnrriii otBeT: 2.anuabata, n3o6apa, aguabdara, nzobdapa
7.B xaxom cootHomeHnu HaxoxasTcs repmuueckue KIIJI nukna Penkuna (np) u uuxna Kapao

(nK)?
OTBETHI:
1. nmp>nk
2. Mp=1K
3. mp=nk
4 np <nk
5. mMp<mnK

BepHsiii otBeT: 5. Np <Nk

2. Komnerenuust/Uugukarop: U-3onk-4 JleMoHCTprpyeT MOHMMaHHUE OCHOBHBIX 3aKOHOB U
CII0COOO0B IIEPEHOCA TEMJIOTHI U MACChI, IPOBOAUT UCCIIEI0BAHUS U pAacUET IIPOLIECCOB
TEIMIOMaccOOOMeHa B COOTBETCTBUU C 33JaHHON METOAUKOM

Bomnpocel, 3axanus
1. Tennonepenaya yepe3 OJHOCIONHYIO U MHOTOCIOWHYIO LIMJIMHJIPUYECKYIO CTEHKY
2.be3pa3mepHbli BUJI MATEMAaTUYECKOT'O OMTMCAHNS KOHBEKTUBHOTO TETNIOOOMEHA.
be3pa3zmepHbie KOMIUIEKCHI: uncio PeitHonbca, urncio I'pacroda, uncio Penes, uucno
Hyccenbra
3.Terootaa4a mpu cBOOOTHOM JBUKEHHUH KUAKOCTU OKOJIO Tel (IIacTUHa, Tpyoa),
HaXOJIAIIMXCSl B HEOTPAHUYEHHOM 00BEME KUIKOCTH
4.TennooOMeH MpH IBM)KEHUU TEIIOHOCUTENEH B TpyOax u kaHanax. MecTHBIN U CpeaHHit
KOX(PUITUEHTHI TETUIOOTAAYN
5.CpennenorapupMu4ecKuii TeMneparypHblil Harop. [IpsMOTOK, MPOTHUBOTOK, CIIOKHBIE
CXEMBbI JBH)KCHUS TEINIOHOCUTEIICH

MarepuaJsl 1JIs1 NIPOBEPKHU OCTATOYHBIX 3HAHUN
1.TIo kakomMy W3 IPUBEACHHBIX YPABHEHHUI MOKHO pacCUUTaTh TEIUIOBOU ITOTOK 4Yepes
LWIMHPUYECKYIO CTEHKY?
OTBeThI:

A
LQ=50ti—t)
2mAL(t1-t2)

3.Q=-(ti —t)

BepHpslii oTBeT: 2
2.YxaxuTe NpaBUIbHOE BbIpAXKEHUE JUISL TMHEHHOTO KO3 PHUIIMEeHTa TeIIonepe1adyn yepes3
UWIMHJIPUYECKYIO CTEHKY

OTBeTHI:
1
1.k= T %. 3
1 2 1
2. k= &
1,42
@%mﬁéi—idga;g

2mA(t-t2)

a3

di
Bepnsiit otBeT: 2
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3.CreHa 31aHUS BBINIOIHEHA U3 CJI0S KPACHOTO KMpIHYa TOMIMHON 270 MM ¢ K03 dUIIIeHTOM
teronpoBogHocTH 0,77 B1/(MxK) 1 ac6orieMeHTHBIX TUIAT TomuHON 100 MM ¢
ko3 Punuentom rertonpoBogHocT 0,092 B1/(M*xK). TemnepaTypa Ha BHYyTpEeHHEH CTOPOHE
crenbl 15 °C, Ha HapyxHOU moBepxHOCTH -10 °C. HailTu nI0THOCTH TEMIOBOI0 MOTOKA Yepe3
[IOBEPXHOCTH CTEHBI.

OTtBeTsI:

1. 3,478 JIx/M2;
2. -17,39 Br;

3. 35,94 Br/m2;
4, -17,39 Br/m2;
5. -8,157 Ix/Mm2.

Bepnsiit otet: 4
4.Yucino PeitHonbaca onpenenseTcs BBIpaKEHUEM
OTtBeTsI:

\%
ucp
N
Bepnsiit otBeT: 1
5.I'opuzoHTanbHeIi TpyOOoNpoBoa AuaMeTpoM 50 MM U JUTMHON 5 M IIPOJIOKEH B IOMEIIICHUH.
KoaddurmenT rermnonporogHoctu Bo3ayxa 0,025 Bt/(m'K). Onpeaenuts k0d3pduiueHT
Teru100Taa4H, eciu yucio Hyccenbra pasHo 30.
OTBeTHI:
1 15 Bt/(m-K);
2 15 Bt/(M2-K);
3. 60 Bt/(M2-K);
4
5

1.
2.
3 g BAtl
4,

2,5-10-4 Bt/(m-K);
6000 Bt/(Mm'K)
BepHnrriit otBeT: 2
6.ITpu xakoM pacnosioskeHUH TpyO B IyuKke K03((PUIIUEHT TeIJI00T1au BBILIE ITPH €ro
MOTIEpPEYHOM OMBIBAaHUU (YyCJIOBUS IIpOLEcca CUUTATh OJMHAKOBBIMU)?
OTBeTsI:
OT pacIoOKeHUs TPYO HE 3aBUCUT
B 3aBUCHMOCTH OT XapaKTepa TeYECHHUsI
IIpU KOPUAOPHOM
IIPY [IAXMAaTHOM
3aBUCHUT OT MPUPOABI )KUJIKOCTH
BepHnpslii oTBeT: 4
7.0mnpenenute cpelHU TeMIepaTypHbId HAlOp MpY MPOTUBOTOYHOM JABMXKEHUU
TEIUIOHOCHUTENIeH B TermIooOMeHHuKe. Temneparypa rpeoero TelIoHOCUTENsT MEHAETCS OT
450 °C no 380 °C, Temneparypa HarpeBaemoro tertoHocutens Mmensiercs ot 20 °C mo 260 °C
OtBeThI:
1. 266°C
2. 242°C
3. 275°C
4 107 °C
Bepnsiit otser: 1

arONE
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II. Onucanue wKanvl oueHUBAHUA

Ouenxa: 5
Huoicnuii nopoe evinonnenus sadanus 6 npoyenmax.: 90
Onucanue xapaxmepucmuxu 6blnoanenus 3Hanus: OLEHKN «OTIMYHO» 3aCIyKUBAET CTYICHT,

00HapYXUBIIMA BCECTOPOHHEE, CUCTEMATHYECKOE U ITYOOKOE 3HAHUE MATEPHAIIOB U3YUCHHOM

JTUCIUILIMHBI, yMEHHE CBOOOIHO BBIMOIHATH 331aHUS, ITPElyCMOTPEHHbIE POTPaMMOH,

YCBOHMBUIMM OCHOBHYIO M 3HAKOMBIU C JONIOJIHUTEIBHOM JIUTEPATYPOH, PEKOMEHIOBAHHOMN

nporpammoii. Kak npaBuiio, OeHKa «OTJIIMYHO» BBICTABIIAETCS CTYIAEHTY, IPOSIBUBILIEMY
TBOPUYECKHE CIIOCOOHOCTH B IOHUMAaHUH, U3JI0KEHUHU U MCIIOJIb30BAaHUH MAaTEPHUATIOB H3yYCHHON

JTUCIUILIMHBL, O€3yNpPEeYHO OTBETUBILEMY HE TOJIBKO Ha BOIIPOCHI OWJIeTa, HO U HA JIOMOJHUTENbHbBIE
BOIIPOCHI B paMKaxX OCHOBHOM ITPOTPaMMbl IUCIUILIMHBI SK3aMEHa, IPABUIILHO BBIIIOJHUBIIEMY
MIPaKTUYECKOE 3a/1aHHE

Ouyenka: 4
Huoicnuii nopoe evinonnenus 3aoanus 6 npoyenmax. 70
Onucanue xapakmepucmuku epinonenus 3uanus: OIEHKH «XOPOIIO» 3aCIyKUBAET CTY/ICHT,
O0OHApYKUBIIHMI TOJTHOE 3HAHUE MaTepHajia U3YyYCHHOW JUCIUIUIMHBI, YCIICITHO BITOJIHSIONIHIA
MIPEyCMOTPEHHBIE B IPOTPaMME 3a/IaHHUsI, YCBOUBIITUI OCHOBHYIO JIUTEPATYPy, PEKOMEHIOBAaHHYIO
B iporpamme. Kak npaBuiio, OlleHKa «XOpOIII0» BBICTABISCTCS CTYACHTY, TOKa3aBIIEeMy
CUCTEMAaTHUYECKUI XapaKTep 3HAHUH 110 TUCIUIUIMHE, OTBETUBIIIEMY Ha BCE BOIPOCHI OMIIETa,
NPaBUJIHHO BBITOJHHUBILIEMY MPAKTUYECKOE 3aJJaHUE, HO JOMYCTHBIIEMY TIPH 3TOM
HENPUHIAITAATBHBIC OITHOKU

Oyenka: 3
Huoicnuii nopoe evinonnenus 3aoanus 6 npoyenmax.: S0
Onucanue xapaxmepucmuxu 6vinonneHus sanus: OUEHKN «yA0BIECTBOPUTEIBHO» 3aCIYKUBAET
CTYJEHT, OOHapYXUBLINI 3HaHHE MaTepHala U3y4eHHOW TUCIUILIMHBI B 00beMe, HE0OX0AUMOM
JUIs AanbHeNe yueObl U mpeacTosineil paboTsl 0 NpoQecCcuu CIPaBIISIOLIMNACS C BHIIOTHEHUEM
3a/1aHUM, IPEyCMOTPEHHBIX TPOrPaMMOM, 3HAKOMBIN C OCHOBHOM JINTEPATypOH,
PEKOMEHI0BaHHOM ITporpaMMoil. Kak npaBuito, OIieHKa «y10BIETBOPUTEIBHO) BBICTABIISAETCS
CTYJEHTaM, AOMYCTUBIIKUM MOTPEIIHOCTh B OTBETE Ha TEOPETUUECKHUE BOIIPOCHI U/UIH NPU
BBINOJIHEHUH MTPAKTUYECKHX 3a1aHUM, HO 00J1a/1al0IIMM HEOOXOIMMBIMU 3HAHUSAMU JJIST UX
yCTpaHEHUs MO0Jl pyKOBOJICTBOM MPEIO1aBaTeNsl, TMOO HENPABUILHO BBIITOJHUBLIEMY
MIPAKTUYECKOE 3aIaHKE, HO 110 YKa3aHUIO DK3aMEHATOPA BBIIOJIHUBIINUM JPYTUE PAKTUYECKUE
3a/IaHMs] U3 TOTO )K€ pasjierna JUCIMUILUINHBI

Oyenka: 2
Onucanue xapakmepucmuxu evinonnenus 3uanus: OIEHKa «HEYIOBIETBOPUTEIHFHOY» BBICTABISAETCS
CTYJEHTY, OOHAPYKHUBIIIEMY Cepbe3HbIE MPOOETbl B 3HAHUSX OCHOBHOTO MaTepHalia N3y4eHHOM
JUCITUTUIAHBI, JIOMTYCTHBIIIEMY MPUHITUITHATEHBIC OIIMOKH B BBITIOJTHEHHUH MTPETYCMOTPEHHBIX
mporpaMMoii 3a1anuii. Kak mpaBuiio, olleHKa «HEeyI0BIETBOPUTEIHLHO» CTABUTCS CTYEHTaM,
KOTOpBIC HE MOTYT MIPOJO/HKHTH O0YICHHE WITH MIPUCTYIUTH K IPO(ECCUOHATBLHON JeATeIbHOCTH
M0 OKOHYAHUU By3a 0€3 TOMOTHUTENbHBIX 3aHATUH M0 COOTBETCTBYIONIEH AUCIUILIINHE, HE
OTBETHBIIIMM Ha BCE BOIIPOCKHI OMJIETA U JIONOJHUTEIILHBIC BOITPOCHI, U HEMPABHILHO
BBITIOJTHUBIIIEMY MpaKTHYECKOE 3a1aHne. HempaBuibHOE BHIOTHEHUE TONIBKO MPAKTHIECKOTO
3aJIJaHuUs HE SBJISICTCS OJTHO3HAYHON MPUIMHOMN JJIS BEICTABIICHUS OLIEHKH «HEYOBIICTBOPUTEITHHO.
OrneHKa «HEyIOBIETBOPUTEIBHOY» BBICTABIIACTCS TAKXKE, €CIHM CTYICHT: - MOCJe HaJyala dK3aMeHa
OTKa3aJics ero CAaBaTh; - HAPYIIMI IPABHJIA CIaY dK3aMeHa (CIUChIBA, TI0JICKa3bIBajl, 0OMaHOM
MIBITAJICS TIONYYUTH 00Jiee BHICOKYIO OIIEHKY U T.1I.).
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1I1. Ilpasuna évicmaesnenusn umo2o80i OYeHKU no Kypcy

Onenka ompenensiercss B cooTBeTCTBUM ¢ [losnokeHuem o OayIbHO-PEHTHHIOBOM cHUCTEME AJIs
ctynentoB HUY «MOW» Ha 0cHOBaHMHM CEMECTPOBOM U aTTECTALMOHHOMN COCTABIISIOIINX.
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