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OHNEHOYHBIE MATEPHAJIBI PA3PABOTAUJI:

MoanucaHo 3NeKTPOHHON nognuckio $TEOY BO «HUY «M3IU»
Ceefenua o Bragensue L3N M3aKn

I0.B.

Bnageney Lauknx KO.B.
IIpenonasarenn Vasrvgmratop | R6Ca75b8e-ShatskIkNYV-f045712 [Tankux
(1OIKHOCTB) (moxnuce) (pacuudpoBka
TTO/ITUCH)
COI'JTIACOBAHO:
MognucaHo anekTpoHHo nognuceio ®TEOY BO «HUY «M3U»
P%]KOBOI[HTGHB o CeepieHua o Bnagensue L3N M3u H I/I
00pa30BaTCIIbHOU Bnageney Mo4epHWHa H.W. o
HpOFpaMMBI WaeHTuduraTop 1d8f33d8-PocherninaNI-bbd4793 HoqepHI/IHa
(IOIKHOCTB, YUeHasl CTETICHb, YICHOE (moamucs) (pacuudpoBka
3BaHKE) TIO/ITUCH)
MognucaHo anekTpoHHo nognuceio ®TEOY BO «HUY «M3U»
w Ceenennn o enagensue L3N M3K
3aBeHyIOH-IHH . Bnageney Bonkoe A.B.
BBITYCKaOIIEH Kadeapsl Maermvrrarap R369593¢9-VoIKoVAV-775a7257 A.B. Boakos

(OIKHOCTB, YYEeHAs! CTETICHb, YYEHOE
3BaHKE)

(moamucs)

(pacuudpoBka
TIO/TTUCH)



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 criocobeH MpUMEHSTh B pacueTax TCOPETHUYECKUE OCHOBBI pa0OUUX IPOIIECCOB B
HSHEPreTUYECKUX MAIMHAX U YCTaHOBKaxX
UJI-1 JleMoHCTpUpPYET MOHUMAHUE OCHOBHBIX 3aKOHOB TEPMOJMHAMUKH, BBIIIOJIHIET PACUETHI
OCHOBHBIX TTOKa3aTelied TEPMOIMHAMHYECKUX IMKJIOB U MPOBOAUT aHAIIU3 UX

a3 dexTuBHOCTH
N/I-3 JleMoHCTpHpYET MOHMMAaHNE OCHOBHBIX 3aKOHOB M CIIOCOOOB MEPEHOCA TETIOTHI U
Macchl, IPOBOJUT UCCIIEOBAHUS M pacyeT MPOLECCOB TEIIIOMAacCOOOMEHA B COOTBETCTBHUHU C

3aJITaHHOW METOIMUKON

N BKJIFOYACT:
AJIS TEKYIIEro KOHTPOJIA YCIIEBAEMOCTH

dopma peanuzanuu: [TuceMenHas padbota
1. 3agauu cranmoHapHo TeronpoBogHoCcTH ([lomaninee 3ananue)
2. OmpenesneHue napaMeTpoB BOJSHOTO mapa. PacueT nukia napoTypOMHHON yCTaHOBKU
(domamnee 3amanue)
3. Pacuer TeriooOMeHHoro anmapara (JJomamnisee 3ananue)
4. Pacuet TepmoauHamuueckoro nukia (Jomainee 3aganue)

®opma peanuzaru: CmenranHas Gopma
1. JJTabopaTtopHas padota Ne 4 «Omnpenenenne n300apHO TEIUIOEMKOCTH BO3IyXa

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

(JIaGopaTopHnas pabora)
3. JlabopaTopHbIie paOoThI IUKIa «BHEIIHSS 3a/1a4a KOHBEKTUBHOTO TEIIO0OMEHAa

(JIaGopaTopHnas pabora)
4. JlaboparopHnble paboThl MkIIa «CTallMOHapHas TEIUIONPOBOAHOCTEY (JIabopaTopHas

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 pe3yabTaThl  OOydeHHs 10
JUCIUILINHE
OIIK-4 U-lonk-s Hemonctpupyet | 3HaTh: Pacuer Tepmonunamuueckoro mukia (JomamnrHee 3aganue)
MOHUMAaHUe OCHOBHBIX | IIPOCTEHIIINE METOIbI JlaboparopHas pabota Ne 4 «OmnpeneneHue n300apHON TEMIIOEMKOCTH
3aKOHOB  TEPMOJMHAMUKH, | pacyera Bo3ayxa (JIaboparopnas pabora)
BBITIOJTHSIET pacueTsl | TepMOJUHAMHYECKHUX Omnpenenenue napaMeTpoB BoAsSHOro napa. PacyeT nukiia napoTypOuHHOMN
OCHOBHBIX 1oKa3aTelsiell | MPOoLEeCcCOB B AJIEMEHTAX ycraHoBKH (JlomaliHee 3ajaHue)
TEPMOJMHAMHYECKHUX SHEPreTUYEeCKUX MAIIHH, JlaboparopHas pabota Ne 7 «credeHne BOASHOTO Mapa yepes

[IUKJIOB Y TIPOBOJIUT aHAIU3
ux 3G HEeKTUBHOCTH

YCTaHOBOK M YCTPOWCTB, a
TAK)KE CXEM DHEPreTUUECKUX
MallliH, YCTAaHOBOK U
YCTPOMICTB

3aKOHBI COXPAHEHHUS U
IIPEBPALICHNS] DHEPTUNU B
SHEPreTHYECKUX MAIINHAX U
YCTaHOBKAax

YMers:

paccunuThIBaTh U HAXOUTh
TEPMUYECKUE U
KaJIOPUYECKUE CBOMCTBA
pabouux Ten
SHEPreTUYECKUX MAaIlMH,
YCTaHOBOK M YCTPOMCTB
IIPOBOJUTH PaCYEThI
TEPMOJIUHAMUYECKUX
IIPOLIECCOB, NPOTEKAIOIINX B
MIPUPOJIE, TEXHOJIOTUYECKUX

cykuBaroleecs coroy (Jlaboparopnas padota)




mnponeccax, SHCPreTUICCKUuX
MalllMHax, YCTAHOBKAaXx U

YCTPOMCTBAX
OIIK-4 N-3onk-4 JemoHcTpupyeTt | 3HaTh: 3amauu cTarmoHapHOU TerIonpoBoAHOCTH (JlomaliHee 3a1anue)
MMOHUMaHUE OCHOBHBIX | METOJbI pacueTa JlaboparopHbie paboTh 1K «CTalnoHapHask TETUIOTPOBOIHOCTY
3aKOHOB u CIOCOOOB | TEIII000OMEHHOTO (JTaboparopnas paboTta)
NepeHoca TeIIOThl U MaccChl, | 000PYIOBaHUS Pacuer tennoodMenHoro annaparta (/lomamiHee 3aganue)

MPOBOJUT HCCIEAOBAaHUS U
pacuer MPOLECCOB
TemnoMaccooOMeHa B
COOTBETCTBHH C 3aJ[aHHOH
METOIUKOH

3aKOHBI 1 OCHOBHBIE
(bu3MKO-MaTeMaTHIECKHE
MO/IETIH TPOIIECCOB
MEPEHOCA TETIOTHI K MaCChI
MIPUMEHHUTETBHO K
TETUIOTEXHUYECKUM U
TEIUIOTEXHOJIOTMYECKUM
YCTaHOBKAM U CUCTEMaM
YMers:

pacCcUUTHIBATH
TEeMIEpaTypHbIE MO U
TETUTOBBIC IOTOKH B
TEIUIOBBIX U
TETUIOTEXHOJIOTHUECKUX
yCTaHOBKax

BBITIOJTHSATH TEIUIOBOW pacyeT
TEMI000MEHHOTO
000pyI0BaHUS

JlabopaTopHbie paboThI UK «BHENIHSISI 33/1a4a KOHBEKTUBHOT'O
teruioooMeHay (JlaboparopHas paboTa)




1I. Cooepicanue oyenounvix cpeocmes. Illkana u kKpumepuu oyenueanus

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
BBITIOJIHEHUE 3aJaHMsl BBIACISIECTCS OJHA HeAens. 3ajaHue caaercs Ju00 B PYKOMHCHOM JHOO
MIEYaTHOM BH/JIE.

Kparkoe cogep:xanue 3aiaHus:
[TpoBectu pacuer TepMoauHaMudeckoro nukia. Pabouee teno - Bo3ayx. Onpenenursb
TEPMOJMHAMHUYECKHE [TapaMeTpbl paboyero Tesia B OCHOBHBIX TOUKax IUKiIa. HallTu yaenbHyro
paboTy paciIupeHus, yIelIbHYIO pacroiaraeMyto padoTy, U3MEHEHHUE yIeIbHON BHYTPEHHEH
SHEPIruH, yAEIbHOW SHTAIIBIINY, YAEIbHON SHTPONNHU I KaXKIO0ro 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 trepmuueckoro KITQ

YCTaHOBKax

VYmers: IPOBOAUTH  PAacdeThbl 1.IIpoBectu pacueT TEPMOIMHAMUYECKOIO LIUKJIA.

TEPMOJMHAMHYECKUX IPOLECCOB, PaGouee teno - Bo3ayx. Onpenenuts

IIPOTEKAIOIINX B IPUPOJE, TEpPMOJIMHAMHYECKHE MTapaMeTphl paboyero Tena B

TEXHOJIOTHYECKHUX npoleccax, OCHOBHBIX TOouKax 1ukia. Haiitu ynensHyto padoty

DHEPreTUUECKUX MalINHAX, paciIpeHus, yIeJIbHYI0 pacroyiaraeMyio padory,

YCTaHOBKAaxX U yCTPOMCTBAX M3MEHEHUE yJIeJIbHON BHYTPEHHEW dJHEPIUH, YACIbHOU
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 He3HAUNTEIbHBIC OIIMOKHU B pacyeTax,
HekoppekTHO mocTpoeH nuki B p-v u T-S-koopauHarax. He moamnucansl, 1100 HEBEPHO
MIO/ITMUCAHBI €AMHUIIBI H3MEPEHUS




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

®opmbl peanuzanun: Cvemannas Gopma

Tun koHTpoaBLHOr0 Meponpusitus: Jlabopatopnas padora

Bec konTpobHOr0 Meponpustusi B BPC: 10

IIpoueaypa npoBegeHHs] KOHTPOJIBHOIO MeponpusiTusi: BrinonHeHue nabopaTopHOil paboOThI
COCTOUT M3 cleayromux 3tanoB: 1. Jlomyck k maboparopHoii pabote 2. BrinonHeHHE SKCIIEpUMEHTA
3. OO6paboTKa SKCIEPUMEHTAIBHBIX JaHHBIX. OdopMieHue oTdera 1Mo JiabopaTtopHoi padoTe 4.
3amura 1abopaTopHO paboThI

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

KoHTposbHbIe BONPOCHI/3a1aHUA:

3HaTh: 3aKOHBI COXpaHEHUs U 1.Maremaruueckas 3anuch NepBOro 3aKOHa
MpeBpaICHUS SHEPTUU B TEPMOJUHAMUKHU

DHEPreTUYECKUX  MallMHAX | 2.JlaiiTe onpeneneHre MOHATUS “TeIIOEMKOCTh
YCTaHOBKax 3.KakoBa 3aBUCUMOCTb TEIUIOEMKOCTH OT TeMIIepaTyphbl?
YMmers: MPOBOJIUTH  PACUEThI 1.0npenenute n300apHYyI0 TEINIOEMKOCTh BO3/1yXa C
TEPMOJMHAMHYECKUX IPOIECCOB, MTOMOIIBI0 TEPMOAMHAMUYECKUX TAOJIHII

MPOTEKAIOIIUX B MIpUpPO/IE, 2.0npenenuTe U30XOPHYIO TEINIOEMKOCTh BO3/lyXa Kak
TEXHOJOTUYECKHIX nporeccax, CMECH a30Ta U KUCIOpoaa

HEPreTHUECKUX MaIIHHAX,

YCTaHOBKAX M YCTPOMCTBaxX

OnucaHue MKAJbI OLleHUBAHUS:

Oyenka: 5
Huorcnuii nopoe svinonnenus 3aoanus 6 npoyenmax: 90
Onucanue xapakxmepucmuxu bINOIHeHUs] 3HaAHUs: 3aJaHUe BBITOJIHEHO MOJHOCTHIO

Ouyenka: 4
Huoicnuii nopoe evinonnenus sadanus 6 npoyenmax: 10
Onucanue xapaxmepucmuxu vinoineHus snanus: ECTh He3HAUNTEIIBHBIC OIIMOKY B pacyeTrax.

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

KM-3. OnpenesieHne napaMeTpoB BOASIHOT0 napa. Pacuer nukia naporypOonHHoit
YCTAHOBKH

®opmbl peanusanuu: [luceMenHas padora

Tun KoHTpoILHOTrO MeponpusaTHs: J{omaiiHee 3aganue

Bec koHTpObHOrO Meponpusitusi B BPC: 15

IIpouenypa npoBeeHusi KOHTPOJIbLHOr0 Meponpusitusi: CTyJIeHTaM BbIJIA€TCSl TUIIOBOE 33/1aHHE
C MHAMBUAYAIbHBIMU HUCXOJHBIMU JJAHHBIMU. 3a1aHNE BBINIOJIHAETCS BHE ayAUTOPHBIX 3aHATUH. Ha
BBINIOJIHEHUE 3aJaHMsl BBIIEISETCS OJHA HeAens. 3ajaHue caaercs MO0 B PYKOMMCHOM JHOO
[IEYaTHOM BHJIE.

KpaTkoe cogep:kanue 3a1aHus:
1. Onpenenurte TeMIeparypy, SHTAIBINIO, BHYTPEHHIOIO SHEPTUIO U SHTPOIHIO BOJISHOTO
napa npu gasieHuu S5 6ap u temnepatype 200+10N °C ¢ nomonibto h-S-quarpammsl. N -
HOMEp BapHaHTa




2. Onpenenute TeMIEPATYpPY, FHTAIBINIO, BHYTPEHHIOIO SHEPTHIO U SHTPOIUIO BOJSIHOTO
napa npu nasiaeHuun 10 6ap u yaenbHol o6beme 0,12+0,1N M3/Kr ¢ MOMOIIIBIO TaOIHI] BOIBI
BOJSTHOTO Tlapa. N - HoMep BapuaHTa

3. BeimoaHuTh pacuer oOpaTuMoro 1ukia PeHkuHa Ji1s IByX BapuaHTOB, CUUTAs B IEPBOM
Clly4ae MOCTYMAIIINM B TYpOUHY Map CyXUM HACBHIIICHHBIM P JaBJICHUU pl, a BO BTOpOM
ciIy4ae — IeperpeTsiM ¢ AaBiaeHueM pl u temmneparypoii t1. JlaBiaenue orpaboranHoro mapa p2
JU1s1 000MX BapUAHTOB OJMHAKOBOE. PacueToM onpenenuTh KOJTUYECTBO TEIIOTHI,
oABEACHHOM B 1uKJe 1, padoty nukia lu, repmudeckuii KITJ nt, moTepu TerioTs! B
KOHJICHCATOpe TypOUHBI 2 ¥ YAETbHBIM PacxXo/ rapa Ha BeIpaOoTKy | KBT-4 31eKTposHeprun
d. OmpenenuTh Takke CTENEHb CYXOCTH OTPaOOTaHHOTO Mapa X2 B KaXk/I0M BapUaHTe.

KOHTpOJILHLIe BOHpOCbI/SaL[aHI/Iﬂ:

3HaTh:  OPOCTEHIIME  METOAbI 1.0t KaKux napamMeTpoB 3aBUCUT BHYTPEHHSISI SHEPrus
pacuera TEPMOJIMHAMUYECKHX BOJIIHOTO napa?

IIPOLIECCOB B 3JIEMEHTax 2.Yr1o Takoe MaccoBO€ MapocoaepKaHue?
SHEPreTUYECKUX MallluH, 3.®opmyina A onpeaesneHus TeIIoThl

YCTAHOBOK M YCTPOMCTB, a TaKxke napooOpa3oBaHus

CXEM  DJHEPreTMYECKHX  MallllH,
YCTaHOBOK U YCTPOWCTB

YMeTb: paccuuThIBaTh U HAXOJIUTh 1.Onpenenute Temneparypy, SHTAIBINIO, BHYTPEHHIOKO
TEPMUYECKUE UM  KAJIOPHUYECKHUE SHEPTHIO U PHTPONUIO BOJISHOTO Tapa IpH AaBICHUHU
CBOMCTBA pabounx TeN p, 6ap u Temmneparype t, °C ¢ noMmoibto h-S-auarpamMmel.
HSHEPTEeTUUECKHUX MaIIInH, 2.0npenenute TEMIEPATypy, SHTAIBIINIO, BHYTPEHHIOIO
YCTaHOBOK U YCTPOMCTB SHEPTHIO U SHTPONUIO BOASHOTO Napa IpH AaBICHUHU

p, 6ap 1 ynenbHON 00BeMe V, M3/KT C TIOMOIIBIO Ta0JIHIT
BOJIbI ¥ BOJITHOTO T1apa

3.BeImoaHuTh pacuet 00patuMoro nukia Penkuna st
JIBYX BapHAHTOB, CUMTAs B TIEPBOM Cllydae
MOCTYTAIOIINI B TypOMHY Map CyXWM HACBHIIICHHBIM MPU
JaBJIeHUU pl, a BO BTOPOM Cilyyae — MeperpeTbiM ¢
nasieHueM pl u remneparypoii tl. JlaBnenue
oTpaboTaHHOTO Mapa p2 /Uit 000MX BapUAHTOB
oJlMHaKkoBoe. PacueToM onpenenuTs KOJIUYECTBO
TEIUIOTHI, TIOJIBeICHHOM B 1IuKJIe 1, paboTy nukna I,
tepmudecknid KIIZI nt, moTepu TemIoTsl B KOHIEHCATOPE
TypOHHBI q2 ¥ YAETbHBIN pacxo/ mapa Ha BeIpadoTKy 1
kBT-u anektposnepruu d. OnpenenuTs Takke CTeTeHb
CYXOCTH OTpabOTaHHOTO Mapa X2 B Ka)KJIOM BapUaHTE

OnucaHue MKaJbl OlleHUBAHUS .

Ouyenka: 5
Huorcnuii nopoe evinonnenus 3adanus 6 npoyenmax. 90
Onucarue xapaxmepucmuxu 8bINOJIHeHUs 3HaAHUs: 3aJaHUE BBIIIOJIHEHO MOJTHOCTBIO.

Ouenka: 4
Huodicnuii nopoe svinonnenus 3aoanus 6 npoyermax: 10
Onucanue xapakmepucmuku 6binoinenus 3nanus: ECTh He3HAUUTEIIbHBIC OIIMOKHU B pacyeTax,
HexoppekTHo noctpoen mpoiiecc B h-S-quarpamme. He nosmnucansl, JIn60 HEBEPHO MOMHCAHBI
CIMHULIBI H3MEPEHHSI

Oyenxka: 3
Huorcnuii nopoe evinonnenus 3adanus 6 npoyenmax. 50




Onucanue xapakmepucmuku 6blnoaneHus 3uanus: EcTh He3HaUnTeNbHbIe OIIMOKY B pacyeTax,
HexoppekTHo nmoctpoeH nporiece B h-S-nuarpamme. He noanucansl, 1160 HEBEpPHO MOAMMCAHbI

CAUHUIBI U3MCPCHUA

KM-4. JIabopaTopHasi pabora Ne 7 «McTeyeHHne BOASIHOIO Mapa yepe3 CyKUBAoLIeecs

COILIO»

®opmbl peanuzanun: Cvemannas Gopma

Tun koHTpobHOrO MeponpusTus: Jlaboparopnas padbora

Bec koHTpobHOr0 Meponpustusi B BPC: 10

IIpouenypa mnpoBeaeHUs] KOHTPOJIbHOIO MeponpusaTusa: Boinonnenue npabopaTtopHoil paboTh
COCTOUT M3 cleayromux 3tanoB: 1. Jlomyck k aboparopHoii pabote 2. BrinoiHeHHE SKCIIEpUMEHTA
3. O0paboTKa 3KCHEpUMEHTAIBHBIX JaHHBIX. OdopMieHue oT4eTra 1Mo JiabopaTopHoi padoTe 4.

3amura 1ab0paTopHO paboThI

KpaTkoe conep:kanue 3a1aHusi:

3KCHepI/IM€HTaHBHO OIpeACIUT 3aBUCUMOCTb CKOPOCTHU BOASAHOTIO Iapa HAa BBIXOAC U3 COILIa OT

nepcemajaa aaBJICHUSA B COILIC

KoHTpoJibHbIE BONIpOCHI/3aJaHUA:

3HaTh: MpocTenIme METOJIBI
pacueta TEPMOJIMHAMHYECKUX
MIPOIIECCOB B aJIeMEHTAaX
SHEPTreTUUECKHUX MallliH,
YCTaHOBOK M YCTPOMCTB, a TakKxke
CXEM DHEPreTUYeCKUX  MaIluH,
YCTaHOBOK U YCTPOMCTB

1.Yto Takoe comuio JlaBans?

2.3anumure [1epBblii 3aKOH TEPMOAMHAMUKH IS IOTOKA
3.Yemy paBHO MUHUMAaJILHOE JAaBJICHHE IOTOKA Ha
BBIXOJI€ U3 CY>KMBAIOIIEro coruia?

YMeTh: paccuuThIBaTh U HAXOAUTh
TEPMUUYECKHE U  KaJOPUUYECKHE
CBOICTBa pabounx TeN
DHEPreTUUECKUX MalllVH,
YCTaHOBOK U YCTPOWCTB

1.PaccunTaiiTe TEOPETUUYECKYIO0 CKOPOCTh BOJISTHOTO Mapa
HA BBIXO/IE U3 CYKHUBAIOIIETOCS COIUIA, €CJIA YKa3aHbI
rapameTpsl I1apa Ha BXOJI€ B COIUIO U JABJIICHUE CPEIBI.
[IpuHATH KPUTHUECKOE OTHOILLIEHHUE JABJICHUN PaBHBIM
0,528

2.Paccunraiite mapaMeTpsl apa B MUHUMAIbHOM
cedyeHuu corua JlaBaist, eciy 3a1aHbl HapaMeTphl napa
Ha BXO/JIE€ B COILIO, JABJIEHUE CPENIbl, KPUTUUECKOE
OTHOIIIEHUE JaBjaeHuit pasHo 0,528

Onucanue MIKAJbI OLlEeHUBAHUS

Ouenka: 5

Huoicnuii nopoz evinonnenus sadanus 6 npoyenmax: 90
Onucanue xapakxmepucmuku 6bINOJIHEHUA 3HAHUA: 3aJaHUE BBIITOJIHEHO ITOJHOCTBIO

Oyenka: 4

Huoicnuii nopoe evinonnenus sadanus 6 npoyenmax: 10
Onucanue xapakmepucmuku 6blnoIHeHus 3uanusa: EcTh He3HAUUTEIbHbIE OIMOKU B pacueTax

Oyenka: 3

Huoicnuii nopoz evinonnenus sadanus 6 npoyenmax. 50
Onucanue xapaxmepucmuxu evinoaneHus shanus: ECTb cylliecTBeHHbIe OIIMOKH B pacueTax

KM-5. 3apa4u cranoHapHO# TENJIONPOBOAHOCTH

®opmbl peanausanuu: [luceMenHas padora

10




THun KOHTPOILHOr0 MeponpuaTHA: JlOMalHee 3a1aHue

Bec konTpoabHoro meponpusitusi B bPC: 10

IIponenypa npoBeneHusi KOHTPOJILHOr0 Meponpusitusi: CTyJIEHTaM BbIJIA€TCSl TUIIOBOE 331aHUE
C MHIVBUAYAJIbHBIMU UCXOJHBIMU JTAHHBIMH. 3a/laHNE BBINIOJIHACTCS BHE ayAUTOPHBIX 3aHATUN. Ha
BBITIOJIHEHUE 3aJaHMsl BBIICISIECTCS OJHA HEAens. 3ajaHue caaercs Ju00 B PYKOMHMCHOM JHOO
IIEYaTHOM BHUJE.

Kpartkoe cogep:xkanue 3aiaHuA:
PacuetHoe 3a1anne cocTouT U3 AByX 3aaa4. Hampumep:
1. CreHbl cymInIbHOM KaMephl BBIIOJHEHBI U3 CJ10s KPACHOTO KMpInya ToJIMHON 250 MM 1
CJI0Sl CTPOMTENBHOIO BOMIOKa. TeMIieparypa Ha BHEITHEN MOBEPXHOCTH KUpHUYHOTO cjios 110
°C u Ha moBepxXHOCTU BoWI0YHOTO cos 25°C. KoadpuuueHTs! TermionpoBoJHOCTH
MaTepuaioB, cooTBeTcTBeHHO, 0,7 BT/(M-°C) u 0,0465 B1/(M-°C). Beruuciauth TeMIEparypy B
IJIOCKOCTH COIIPUKOCHOBEHUS CJIOEB U TOJILIMHY BOMJIOYHOIO CJIOS IIPU YCIOBUH, YTO
TEIJIOBBIC MMOTEPH Yepe3 1 M2 CTeHKH KaMmephl He npepbimaioT 110 Br/m2
2. Ilo cranpHOMY (K03 unment remnonpoBoanoctu 40 Bt/(m-K)) HenzonupoBanHOMY
TpyOOIpOBOIY AUAMETPOM 76/63 MM TeUeT XJaJareHt, Temmnepartypa koroporo -20°C.
TemmepaTypa Bo3ayXa B IOMEIICHUH, TJe poxoauT Tpydomnposoxa, 20°C. Koadduruent
TEII00TAa4YH co cTOpoHbl Bozayxa 10 Bt/(m2-K), co ctopons! xnagarenta 1000 Br/(m2-K). Ha
CKOJIBKO CHU3MTCS MTOTEPS XO0JI0Aa, €CIIM TPYOOIPOBO/ MOKPHITH CJIOEM HU30JISILIUU
(xoappunment teronpoBoanoctu 0,05 Bt/(m-K)) Tommmnoit 50 mm? [Ipouue ycnoBus
CUHMTATh HEU3MECHHBIMH

KoHTpoJibHbIE BOIPOCHI/3a/1aHUA:

3HaTh: 3aKOHBI KM  OCHOBHBIE
(bHU3HKO-MaTEMATHYECKUE MOJICIH
MPOIIECCOB TEPEHOCA TEIIOTH U
MacChbl MIPUMEHHUTEIBHO K
TEIIOTEXHUYECKUM U
TEMI0TEXHOIOTHUECKHM

YCTAaHOBKAM U CUCTEMaM

1.Y9to Takoe TeronpoBOAHOCTb?
2.Yr1o Takoe U30TepMUYECKasi TOBEPXHOCTH?
3.Kaxoii npouecc onuceiBaet 3akoH @ypbe?

VYMerh: paccYuThIBaTh 1.CTeHbl CYyIIMIBLHON KaMephl BBHITTOJTHEHBI U3 CIIOS
TEMIIEpaTypHbIE MOJsl U TEIUIOBHIE KpacHOI'0 KUpNH4Ya TONIMHON 250 MM U ciios

MMOTOKU B TEIJIOBBIX i CTPOUTETHLHOTO BOMIOKa. TeMrepaTypa Ha BHEIIHEH
TEIIOTEXHOJIOTUUSCKUX noBepxHocTu kuprnuuHoro cinos 110 °C u Ha
YCTaHOBKAaX noBepxHocTH BoisiouHoro cios 25°C. KoapduunenTs

TETIONPOBOAHOCTH MaTepHajoB, COOTBETCTBEHHO, 0,7
Bt/(m-°C) n 0,0465 B1/(M:°C). Beruucauts Temneparypy
B TUTOCKOCTH COIIPUKOCHOBEHHSI CIIOEB M TOJIIIHHY
BOMJIOUHOTO CJIOSI TP YCIIOBUH, YTO TEIJIOBBIE MTOTEPH
yepe3 1 M2 cTeHku Kamepsl He npesbimaiot 110 Br/m2
2.ITo cranpHOMY (KO3 PHUIMEHT TeronpoBogHOCTH 40
Bt1/(m°K)) HenzonupoBanHOMY TpyOOIpoBOaY
JIMaMeTpoM 76/63 MM TedeT XJIaJlareHT, TeMIepaTypa
kotoporo -20°C. Temneparypa Bo3ayxa B IOMEIICHUH,
rze npoxouT Tpyoonposon, 20°C. Koadduruent
TEIJIOOTIa49H CO CTOpOHBI Bo3ayxa 10 Bt/(M2-K), co
ctoponsl xnaaarerra 1000 Bt/(m2-K). Ha ckonbko
CHH3HTCS TIOTEPS XOJI0/1a, €CITH TPYOOTIPOBO/T IIOKPHITH
CJI0eM U30JIALUH (KOA(PPHUIIUEHT TEIUIONPOBOJHOCTH
0,05 Bt/(Mm°K)) Tonmunoi 50 mm? [Ipoune ycnoBus
CUNTATh HEU3MEHHBIMU
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Onucanue MKAJbI OIICHUBAHUSA:

Ouenxa: 5
Huoicnuii nopoe svinonnenus 3aoanus 6 npoyenmax: 90
Onucanue xapakxmepucmuxu blNOAHeHUs 3HAHUs: 3aJaHUE BBIITOJIHEHO IMOJTHOCTHIO

Ouyenka: 4
Huoicnuii nopoe evinonenus 3aoanus 6 npoyenmax. 710
Onucanue xapakmepucmuxku 6blnoneHus 3Hanus: EcTh He3HAUUTENbHBIE OMIMOKY B pacueTax,
HexoppeKTHO MOCTPOEHO pachpeiesieHHe TEMIIEPATyPhI IO TOJIIUHE TIOCKOH IAIHHIPUICCKON
cTeHku. He moamucansl, 11060 HEBEPHO MOMMCAHBI IUHULIBI U3MEPEHUS

Ouenxa: 3
Huoicnuii nopoe svinonnenus 3aoanus 6 npoyermax: 50
Onucanue xapakmepucmuku 6blnoIHe s 3Hanus: ECTh CyIIeCTBEHHBIC OIIMOKU B pacueTax.

KM-6. JIabopaTtopHbie padoThl nukJjia «CTamoHaApHasi TEIVIONPOBOIHOCTb)»

®opmbl peaausanun: CmenianHas popma

Tun koHTpoaBLHOr0 Meponpusitus: Jlabopatopnas padora

Bec konTposbHoro meponpustusi B bPC: 10

IIpoueaypa npoBeaeHHs] KOHTPOJIBHOIO MeponpusiTusi: BrimonHeHnue nabopaTtopHoil paboOThI
COCTOMT U3 clieAyrolux 3ranos: 1. Jlonyck k 1abopatopHoii pabote 2. BrinonHeHne 3KCiepruMeHTa
3. OGpaboTka SKCIepUMEHTaIbHBIX AaHHbIX. Odopmiienne orueta mo nmaboparopHoit pabote 4.
3amuTa 1a00paTOpHON PabOTHI

Kpatkoe cogep:kanue 3a1aHus:
KoadduureHT TeronpoBogHOCTH U PaKTOPHI, BIHSIOIINE HA €r0 BETHIUHY

KoHTpoJibHBbIC BONIPOCHI/3aJaHHA:

3HaTh: 3aKOHBl M  OCHOBHbBIE 1. 3akon TemonpoBoaHOCTH Pyphe
¢u3nKO-MaTeMaTHYECKUE MOJENU 2.TennoBoi NOTOK 4epe3 MHOTOCIIONHYIO
IPOIIECCOB MEPEeHOca TEIUIOTHl U LHMIMHIPUYECKYIO CTEHY

Macchbl IIPUMEHUTEIBHO K

TEIIOTEXHUYECKUM u

TCIINIOTCXHOJIOTHYCCKHUM
YCTaHOBKaM U CUCTCMaM

YMers: paccunThIBaTh 1.KauecTBEHHO ITOCTPONTE TEMIIEPATYPHYIO
TEMIEpATypHbIE MOJI U TEIJIOBbIE 3aBHCUMOCTH K03()(PHIIMEHTa TEMIONPOBOIHOCTH OT
MOTOKHU B TEIUIOBBIX " TEMIIEPATYPHI

TEIIOTEXHOJIOTMUECKUX 2.KauecTBEHHO MOCTPOITE pacHpeesieHne TeMIIepaTyphl
YCTaHOBKax I10 TOJILIUHE OJHOCIOWHON MINHAPUIECKON CTEHKU

3.KagyecTBEHHO MOCTPOMTE paclpeesIeHNe TEMIIEPATYPbI
IO TOJIIMHE MHOTOCJIOMHOMN INIOCKOI CTEHKH

Onucanue MKaJbl OLICHUBAHUA:

Ouyenka: 5
Huorcnuii nopoe evinonnenus 3adanus 6 npoyenmax. 90
Onucarue xapakxmepucmuxu bINOJIHeHUs: 3HaAHUs: 3aJaHUE BBIITOJIHEHO MOJIHOCTHIO

Ouenka: 4
Huodicnuii nopoe svinonnenus 3aoanus 6 npoyermax: 10
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Onucanue xapakmepucmuxu 6blnoaHeHus 3Hanus: EcTh He3HAYNTEIbHBIC OMINOKY B pacueTax.
HekoppeKkTHO MOCTPOEHO pacnpeesICeHUe TEMIIEPATYPHI MO TOIIUIMHE MIOCKOW ITUIUHIPUYECKOM
crenku. He IoAIIMCaHbI, JII/I6O HCBCPHO NOANMCAHbI CIMHULIBI U3MCPCHUA

Ouenxa: 3

Huodicnuii nopoe svinonnenus 3aoanus 6 npoyenmax: 50
Onucanue xapakmepucmuku 6binoHeHuss 3Hanus: ECTh CyIlleCTBEHHBIC OIIMOKU B pacueTax

KM-7. PacyeT Ten/io00MeHHOI0 anmnapara

®opmbl peanausanuu: [lucemMennas padora

Tun KoHTPOIBHOrO MeponpuaTHi: J[omamHee 3aganue

Bec koHTpobHOr0 MeponpustTusi B BPC: 20

IIpouenypa nposeneHusi KOHTPOJIBLHOr0 MeponpusTus: CTyICHTaM BBIIAETCS TUIIOBOE 3aaHHE
C MHIMBUAYAIbHBIMU UCXOJHBIMU JTAHHBIMU. 3a/1aHUE BBIIIOJHAETCS BHE ayAUTOPHBIX 3aHATUN. Ha
BBINOJIHEHUE 3aJaHMsl BbLIEISIETCS OJHA Helens. 3ajaHue caaercs Mo B PYKOMMCHOM JIHOO

ne4yaTHoOM BUJC.

KpaTkoe conep:kanue 3a1aHusi:

[TpoBecTu TEMI0BOM pacueT 3MEEBUKOBOIO AIKOHOMai3epa, NpeAHa3Hau€HHOTr 0 /ISl I0JJ0rpeBa
BOJIbI B KonnyecTBe GB , KI/c OT TemnepaTypsl Ha Bxoje tB1,°C 10 TemmnepaTypsl Ha BBIXO/IE
tB2 = °C. MaccoBblii pacxo1 JIMOBBIX Ta30B Gr, kr/c. Temreparypa razoB nepe
sKoHOMaiizepoM trl, °C. Bona aBmxeTcs BHYTpU TPyO CO CKOPOCThIO WB, M/c. ['a3bl ABMKYTCS
MOTIEPEYHBIM IIOTOKOM CHapYXu TpyO. CKOpOCTh B Y3KOM CEUEHUH TPYOHOTO ITydKa MpH
cpenHel TemrepaType raza wr, M/c. [loBepXHOCTh HarpeBa 3KoOHOMai3epa COCTOUT U3
CTaNbHBIX TPYO AnameTpom d2/d1, MM, paciOIO0KEHHBIX B IIAXMAaTHOM TOPSIKE C
OTHOCHUTEIIbHBIM MOMNepeyHbIM marom S1/d2, u OTHOCUTENBHBIM MPOJOIBHBIM Iarom S2/d2

KoHTpoJibHbIE BONIpOChI/3aJaHUA:

3HaTh: METObI pacuera
TEMI000MEHHOTO 000pYyI0BaHUS

1.Kakum cioco6oM nepeaeTcst TeIIoTa OT IPErOIEro
TEIJIOHOCUTENS K CTEHKE

2.Kakum oOpa3oM orpesenseTcst TeMIepaTypHbIif Harop
IIPYU IIPOTUBOTOKE

3.3anummre ypaBHEHUE TEIUIOBOIO OajaHca s
TerI1000MEHHUKA

YMeTs: BBIIIOJIHATE  TEIUIOBOU
pacyer TETTI000MEHHOTO
o0opynoBaHus

1.IIpoBecTu TEMIOBOM pacyeT 3MEEBUKOBOIO
SKOHOMali3epa, NpeJHa3HaueHHOTO JIJIsl TIOJJ0TPeBa BObI
B KosinyecTBe GB, KI/C OT TeMnepaTypsl Ha Bxoze tB1,°C
110 TeMriepatypsl Ha Bbixoe tB2 = °C. MaccoBsIif pacxo
IBIMOBBIX Ta30B Gr, Kr/c. Temmneparypa ra3zos nepej
skoHoMaizepom trl, °C. Boga nBumxercst BHyTpu TPyO co
CKOpOCTBIO WB, M/C. ["a3bl IBMKYTCS IOTIEPEYHBIM
MMOTOKOM CHapy:ku Tpy0. CKOpOCTb B Y3KOM CEUEHUU
TpyOHOTO Iy4yKa Npu CpeAHEN TeMIiepaType raza wr, M/c.
[ToBepxHOCTH HarpeBa YKOHOMali3epa COCTOUT U3
CTaJbHBIX TPYO AuameTpom d2/d1, MM, pacroig0KeHHBIX
B IIIAXMATHOM TOPSAKE C OTHOCHTEIBHBIM MOTIEPEYHBIM

mraroM S1/d2, 1 OTHOCUTEIBHBIM MPOJIOIBHBIM IIArOM
S2/d2

Onucanune MKAJbI OIICHUBAHUA:

Ouyenka: 5

Huoicnuii nopoz evinonnenus sadanus 6 npoyernmax.: 90
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Onucanue XapakmepucmuKu 6blNOJIHEHUSl 3HARUA. 3aI[aHI/IC BBITIOJIHEHO ITOJITHOCTBIO

Ouyenka: 4

Huoicnuii nopoe svinonnenus 3aoanus 6 npoyenmax: 10
Onucanue xapakmepucmuku 6blnoneHus 3uanus: EcTb He3HaUnTeIbHbIE OIIMOKU B pacueTax.
HexoppekTHo onpesienieHsl CBOMCTBA TEMNIOHOCHTENEH, He0OXoIuMble It pacyera. He
HOJIKCaHBI, JINOO HEBEPHO MOANMCAHbI €AMHUIBI U3MEPEHUS

Oyenka: 3

Huoicnuii nopoe evinonenus 3aoanus 6 npoyenmax. 50
Onucanue xapakmepucmuku 6blnoIHeHus 3Hanusa: ECTh CyIleCTBEHHbIE OIIMOKU B pacueTax.
HexoppekTHO BBIOpaHbI KpUTEPHUATBHBIC YIIPABICHUS ISl pacueTa KO3 PHUIIMEHTOB TEIIOOTIAUH.

KM-8. JlabopaTopHbie padoThl HMKJIa « BHelHAA 321a4a KOHBEKTUBHOI'0

TEMJI000MeHa»

®opmbl peanusanun: Cmenrannas popma

Tun KOHTPOJABLHOT0 MeponpusiTus: Jlaboparopras padora
Bec koutposabHoro meponpusitusi B BPC: 10

IIpouenypa mpoBeaeHUsi KOHTPOJILHOTO MepomnpusTus: BreimonHenue mabopartopHoil paboThI
COCTOUT M3 clieayrommux dtanoB: 1. Jlomyck k 1aboparopHoii pabote 2. BrinoHeHHE YKCIIEpUMEHTA
3. O6paboTKa IKCIEPUMEHTANBHBIX JaHHBIX. OdopmiieHHEe oTyeTa MO JlaboparopHoil padote 4.

3amuTa 1a6opaTopHOi pabOThI

KpaTKOC Cod€cpiKaHMuE 3alaHUA:

DKCIepUMEHTAIIBHO ONPEAeNINTh KO3((OUIMEHT TEII00TJauu IPU BBIHYXAEHHOM O0TEKaHUU
MOBEPXHOCTH (IJTACTUHA WM TPyOa) WM MPH BBIHYKJICHHOM JIBUKCHUU KUAKOCTH BHYTPH

TPYyOBI

KoHTpoJibHbIe BONIpOChI/3aJaHUA:

3HaTh: METO/bI pacuera
TEMI000MEHHOTO 000pYyI0BaHUS

1.Yto Takoe cBOOOIHAS U BBIHYKJICHHAs1 KOHBEKIIHS?
2.Yto xapaktepusyet coboit korduimeHT
TEMJI00TIA4YM?

3.Kputnueckoe uncno Peitnonbaca? Yto BauseT Ha ero
BEINYHHY?

VYMeTh:  BBIIOTHATH  TEMJIOBOM
pacuer TEII00OMEHHOTO
000pyI0BaHUS

1.YkaxxnuTe KpUTEpUaIbHYIO 3aBUCUMOCTb JUISl pacyéra
KO3 pHIMEHTa TEIIO0TAaYH MTPH BBIHYKJICHHOM
00TeKaHNU TOBEPXHOCTH

2.KauecTBeHHO MOKaXXUTE XapaKkTep U3MEHEHHUs
Kkod(puimenTa TEII00TAauH 0 JUTMHE TIJIACTUHBI IPU
Pa3UYHBIX PEKUMAX TEUCHUS

3.KagecTBeHHO OKAKUTE XapaKTep U3MEHEHHUS

KO3 pHIMEHTa TEMIO0TAAYH TPU MOMEPEUYHOM
OOTEeKaHHUH IMITMHAPHYECKONW CTCHKH TTPH PA3TUIHBIX
peKUMax TeUSHHS

Onucanue MKaJbl OLICHUBAHUA:

Oyenka: 5

Huoicnuii nopoe evinonnenus sadanus 6 npoyenmax: 90
Onucanue xapaxmepucmuku 6bINOJIHEHUs 3HAHUA: 3aJaHUE BBIITOJIHEHO ITOJHOCTBIO

Ouyenka: 4

Huoicnuii nopoe evinonnenus sadanus 6 npoyenmax: 0
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Onucarnue xapakmepucmuku 6binoaHeHus 3Hanus: ECTh He3HAUUTEIbHBIC OIIMOKH B PacueTax.
HexoppeKTHO MOCTPOEHO pacipeiesieHHe TEMITIEPaTyphI

Oyenka: 3
Huoicnuii nopoe evinoanenus 3aoanus 6 npoyenmax. 50
Onucanue xapakmepucmuxkuy 6blnoIHeHus 3Hanus: ECTh CylleCTBEHHbIE OIIMOKHU B pacyeTax
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COJIEPKAHUE OIIEHOYHBIX CPEJICTB TIPOMEXKYTOUYHOM ATTECTAIIUA
4 cemecTp
@opMa NPOMEKYTOUYHOM aTTecTalumM: JK3aMeH

IIpumep Onsiera

Yr1Bepxaaro
OI'bOY «HanumoHansHbIN 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, BBIITOJIHAET pACYeThl OCHOBHBIX ITOKA3aTEJIEH TEPMOAMHAMUYECKUX [IUKIIOB U
IPOBOJUT aHAIN3 UX FPPEKTUBHOCTH

Bonpocsl, 3aganus
1.@opMyIUPOBKY U aHAJTUTHYECKHE BbIpakeHUs [IepBoro 3akoHa TEpMOIMHAMUKH IS
HETOJABUKHBIX CUCTEM. Y paBHEHUS TEIJIOBOTO (SHEPreTHUECKOoro) OataHca.
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 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 nukna

Matepuanbl AJ151 IPOBEPKH OCTATOYHBIX 3HAHUM
1.Vkaxure npaBuibHyto Gopmy 3anucu [lepBoro 3akoHa TepMOAMHAMUKI

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 MOJICTABUTH BMECTO X B YpaBHEHUH
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. KpUTHYECKAs 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. mp<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
TEIIOMaccOOOMeHa B COOTBETCTBUU C 3aJJaHHON METOAUKOM

Bomnpocel, 3axanus
1. Tennonepenaya yepe3 OJHOCIONHYIO U MHOTOCIOWHYIO LIMJIMHJIPUYECKYIO CTEHKY
2.be3pa3mepHbIil BHT MATEMATHYECKOTO OMMCAHUSI KOHBEKTHBHOTO TEILIOOOMEHA.
be3pa3zmepHbie KOMIUTIEKCHI: ynciio PeitHonbca, yucio I'pacroda, uncio Penes, uyucio
Hyccenbra
3.Terootaa4a mpu cBOOOTHOM JBUKEHHUH KUAKOCTU OKOJIO Tel (IIacTUHa, Tpyoa),
HaXOJIAIIMXCSl B HEOTPAHUYEHHOM 00BEME KHUIKOCTH
4.TennooOMeH MpH IBM)KEHUU TEIIOHOCUTENEH B TpyOax u kaHanax. MecTHBIN U CpeaHHit
KOA(UITUEHTHI 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:
LQ=3(tl—t})
2mAL(t1-t2)

3.Q=-(ti —t)

BepHpslii oTBeT: 2
2.YxaxuTe NpaBUIbHOE BbIpaKEHUE JUTs TMHEHHOro K03 pHLIMeHTa Terionepeadn yepes
UWIMHJIPUYECKYIO CTEHKY

OTBeTHI:
1
1l k=~ !
1 2
1 A 2
1
2. k= P
1 1 . dld? 1
——t+—In 12 -+
alal 2x ﬁd%d_é aZd?
d% dy
2mA(t-t2)
3. k=—"5"=2

a3
di
Bepnsiit otBeT: 2
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3.CreHa 31aHUS BBINIOIHEHA U3 CIIOS KPACHOTO KHUpIUYa TOMIUHON 270 MM ¢ K03 HUIIeHToM
teronpoBogHocTH 0,77 B1/(MxK) 1 ac6orieMeHTHBIX TUIAT TomuHON 100 MM ¢
koddpurmenTom terutonpoBoanoct 0,092 Br/(MmxK). Temneparypa Ha BHYTpEHHEH CTOPOHE
crenbl 15 °C, Ha HapyxHOU moBepxHOCTH -10 °C. HailTu mI0THOCTH TEIJIOBOTO MOTOKA Yepe3
MOBEPXHOCTH 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'opu3oHTanbHBINA TPYOOIIPOBO quamMeTpoM 50 MM U JUIMHOM 5 M MPOJIOKEH B TOMEIIECHUH.
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
MOTIEPEYHOM OMBIBAaHUU (yCJIOBUS IIpoLEcca CYUTATh OJAMHAKOBBIMU)?
OtBeTsI:
OT pacIooKeHUs TPYO HE 3aBUCUT
B 3aBUCHMOCTH OT XapaKTepa TeYECHHUsI
IIpU KOPUAOPHOM
IIPY [IAXMAaTHOM
3aBUCHUT OT MPUPOABI )KUJIKOCTH
BepHnpslii oTBeT: 4
7.0mpenenure cpelHU TeMIepaTypHbIA HAIOp MpY MPOTUBOTOYHOM JABMXKEHUU
TEIIOHOCHUTENIEeH B TemIooOMeHHHKe. Temreparypa rperoiero TerIoHOCUTENs] MEHSETCS 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,

0OHapyXUBIIMIA BCECTOPOHHEE, CUCTEMATHUECKOE M MTYOOKOE 3HAHUE MATePUAIOB N3YYCHHOMN

JTUCIUILIMHBI, yMEHHE CBOOOIHO BBIMOIHATH 331aHUS, ITPElyCMOTPEHHbIE POTPaMMOH,

YCBOHUBUIMI OCHOBHYIO M 3HAKOMBIW C JONIOJIHUTEIBHOM JTUTEPATYPO, PEKOMEHJOBAHHOM

nporpammoil. Kak npaBuiio, OLeHKa «OTJIIMYHO» BBICTABIISIETCS CTYJIEHTY, IPOSBUBLIEMY
TBOPUYECKHE CIIOCOOHOCTH B IOHUMAaHUH, U3JI0KEHUHU U MCIIOJIb30BAaHUH MAaTEPHUATIOB H3yYCHHON

JTUCIUILINHBL, 0€3yNpevYHO OTBETUBILIEMY HE TOJIbKO Ha BOIIPOCHI OMiIeTa, HO U Ha JIOMOJIHUTEIbHBIC
BOIIPOCHI B paMKaxX OCHOBHOM ITPOTPaMMbl IUCUUILIMHBI SK3aMEHa, IPABUJIBHO BBIMIOJHUBLIEMY
MIPaKTUYECKOE 3a/1aHHE

Ouyenka: 4
Huoicnuii nopoe evinonnenus 3aoanus 6 npoyenmax. 70
Onucanue xapakmepucmuku epinonenus 3uanus: OIEHKH «XOPOIIO» 3aCIyKUBAET CTY/ICHT,
OoOHApYKUBIIMN TIOJTHOE 3HAHWE MaTepHaia U3y4eHHOU JUCIUILINHBI, YCIICITHO BBITOIHSIOIHIA
MIPEyCMOTPEHHBIE B IPOTPaMME 3a/IaHHUsI, YCBOUBIITUI OCHOBHYIO JIUTEPATYPy, PEKOMEHIOBAaHHYIO
B iporpamme. Kak npaBuiio, OlleHKa «XOpOIII0» BBICTABISCTCS CTYACHTY, TOKa3aBIIEeMy
CUCTEeMATHUYECKUI XapaKTep 3HAHWM 110 TUCIUIUITMHE, OTBETUBIIIEMY Ha BCE BOIPOCHI OMIIETA,
NPaBUJIBHO BBITOJHHUBILIEMY MPAKTUYECKOE 33JaHKEe, HO JONYCTHBILIEMY TIPU 3TOM
HENPUHIAITAATBHBIC OITHOKU

Oyenka: 3
Huoicnuii nopoe evinonnenus 3aoanus 6 npoyenmax.: S0
Onucanue xapaxmepucmuxu 6vinonneHus sanus: OUEHKN «yJA0BIECTBOPUTEIIBHO» 3aCIyKUBAET
CTY/ICHT, 0OHAPYKMUBIIMI 3HAHUE MaTepHana U3y4eHHON TUCIUILIMHBI B 00beMe, HE0OX0IMMOM
JUIs AanbHeNe yueObl U mpeacTosineil paboTsl 0 NpoQecCcuu CIPaBIISIOLIMNACS C BHIIOTHEHUEM
3a/1aHUM, IPEyCMOTPEHHBIX TPOrPaMMOM, 3HAKOMBIN C OCHOBHOM JIUTEPATYPOH,
PEKOMEHI0BaHHOU ITporpaMMoil. Kak npaBuiio, olieHKa «y10BIETBOPUTEIBHOY BBICTABIISAETCS
CTYJEHTaM, AOMYCTUBIIKUM MOTPEIIHOCTh B OTBETE Ha TEOPETUUECKHUE BOIIPOCHI U/UIH NPU
BBINOJIHEHUH MTPAKTUYECKHX 3a1aHUM, HO 00J1a/1al0IIMM HEOOXOIMMBIMU 3HAHUSAMU JJIST UX
yCTpaHEHUSs 0]l PyKOBOJICTBOM MPEIO01aBaTesl, TMO0 HEMPABUIBLHO BBIIOJHUBLIEMY
MIPAKTUYECKOE 3aIaHKE, HO 110 YKa3aHUIO DK3aMEHATOPA BBIIOJIHUBIINUM JPYTUE PAKTUYECKUE
3a/IaHMs] U3 TOTO )K€ pasjierna JUCIMUILUINHBI

II1. IIpaguna évicmaesnenusn umo2o60i OUeHKU no Kypcy

Ouenka ompenensieTcsi B COOTBETCTBUU ¢ [lomokeHneM o OaTbHO-PEUTHHTOBOM CHUCTEME ISt
crynentoB HUY «M3OW» Ha 0oCHOBaHMU CEMECTPOBOM U aTTECTALlMOHHOM COCTABIISIOMIMX.
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