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OHNEHOYHBIE MATEPHAJIBI PA3PABOTAUJI:

MoanucaHo 3NeKTPOHHON nognuckio $TEOY BO «HUY «M3IU»

Ceefenua o Bragensue L3N M3aKn

Bnageney,

ErowwHa O.B.

O.B.

HpeHOI[aBaTeJIL WaeHTuduraTop 4905e37a-YegoshinaOV-5d73426 EFO]_HI/IHa
(1OIKHOCTB) (moxnuce) (pacuudpoBka
TTO/ITUCH)

COI'VIACOBAHO:

MognucaHo anekTpoHHoi nognuckio ®r60Y BO «HUY «M3aU»
PyKOBOI[HTeHB w A (EPQ,LLEHMS-I [s] Brﬂuennue uan man
00pa3oBaTeNIbHOI TTe— Tlenos A,
HpOFpaMMBI WaeHTuduraTop R72c90f41-DedovAV-d71cc7fa A.B HCHOB
(IOJDKHOCTD, YUeHas CTEHCHb, YICHOE (mozucs) (pacuudpoBka
3BaHHE) TIO/ITUCH)
MognucaHo anekTpoHHoi nognuckio ®r60Y BO «HUY «M3aU»
w CeepeHuna o snagensue U3MN M3K
3aBeHyIOH-IHH Bnageney, Jepnos A.B.
BBITYCKaOIIEH Kadeapsl Waermnbratop R72C00f41-DedovAV-d71cc T4 A.B. Jlenos

(IOIDKHOCTB, ydEHasl CTENICHb, yICHOE
3BaHHE)

(mozrucs)

(pacmudpoBka
TIO/ITUCH)



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. [TK-2 JleMOHCTpHUpYET MOHMMaHUE OCHOBHBIX CIIOCOOOB MOJy4eHHUs, MpeoOpa3oBaHus,
TPAHCIIOPTA U UCIIOJIH30BAHUS TEIJIOTHI B TEINIOTEXHUYECKUX YCTAHOBKAX M CHCTEMax
NJI-1 JleMoHCTpUpPYET MOHUMAHUE OCHOB TEPMOJIMHAMUKH, OCHOBHBIX 3aKOHOB
TEPMOJAMHAMUKHU U MIPUMEHSET UX JIJIS1 PACU€TOB TEPMOJIMHAMHYECKHUX MPOIIECCOB, LIMKIJIOB U
UX MOKazarenen

1 BKIIFOYACT:
JJIA TEKYIEro KOHTPOJIA YCIIEBA€MOCTH:

®Popma peanuzanmu: KommerorepHoe 3aganue
1. JJabopaTopHas pabota Nel-4 (TectupoBanue)

Popma peanusanuu: ITncemenHas pabora
1. KontposnbHas padota Nel «Pacder TepMOIMHAMHUYECKUX CBOMCTB OMHApHOW CMecH
uieanbHbIX Ta3oBy» (KoHTponbHas pabora)
2. KonTponbHas padorta No2 «PacueT TepMOIuHAMUYECKHUX MTPOIECCOB UICAIILHOTO Ta3a)
(KontponpHas pabota)
3. Kontponbnas pabota Ne3 «Onpenenenne TepMOAMHAMUYECKUX CBOMCTB U pacyeT
MIPOIIECCOB BOJIBI U BOJIsIHOTO Mapay (KonTponbHas paborta)
4. KontponbHas pabota Ne4 «PacueT nmporeccoB B Cy)KMBAIOILIUXCS COIIAX M COTIax
JlaBansa» (KontponpHas pabora)
5. Kontponbnas pabota Ne5 "Pacuer TepMOAMHAMHYECKUX ITUKIOB MApOTYPOUHHBIX
yctaHoBok" (KonTponbHas padota)
6. KontponbHas pabota Ne6 "Pacder TepMOJMHAMUYECKHUX IIMKJIOB ra30TypOUHHBIX,
[apora3oBbIX YCTAaHOBOK, XOJOJMWIBHBIX U TEIUIOHACOCHBIX ycTaHOBOK" (KoHTposbHas
paborta)
7. Pacuetnoe 3amanue Nel «PacyeT mpou3BOJIBHOTO TEPMOANHAMUYECKOTO IIUKJIIA,
COCTOSIIETO U3 MATH Pa3IMYHbIX IPOIIECCOB, COBEPIIAEMBIX HeaTIbHBIM ra3oM » (lomarHee
3a/1aHUE)
8. PacuetHoe 3aganue No2 "Pacuer TepmoanHamuieckoro nukina ADC - nukia
napoTypOMHHON YCTAaHOBKHM Ha HACHIIIEHHOM I1ape C CENapaTopoM - aporeperpeBaTeiem
(CIIII) u nByMs pereHepaTUBHBIMHM OJIOTPEBATENIMU NUTATEIbHON Bobl" ([loMaliHee
3aJIaHKE)

BPC nucuuIInHbI

5 cemecTtp
Beca koHTpOIBHBIX MeponpHsITHiL, Y0
Nunexc KM-1 | KM-2 | KM-3 | KM-4
Pa3nen muciuIuinabl KM-
Cpox KM: 4 8 10 12




OCHOBHBIE 3aKOHBI TEPMOJMHAMUKHU U 001IIHE
3aKOHOMEPHOCTH

OCHOBHBIE OIPEJECICHNS U TEPMUHBI +
IlepBblii 3aKOH TEPMOIMHAMUKHU +
BTtopoii 3ak0H TepMOJIUHAMUKHI +
Huddepennunanbuble ypaBHEHUS TEPMOAUHAMUKH +
[Ipoueccsl uaeanbHOro rasa
3aKOHBI M YPaBHEHHUSI UJICAJIBHOTO Ta3a + +
Cwmecu ras3os +
CBolicTBa U MPOIECCHI pealbHOIO ra3a
TepMoanHaMHuyecKue CBOMCTBA peaibHOTO raza +
TepMoanHaMuyecKue NpoLecchl pealbHOro rasa. +
Tepmuueckue ypaBHEHHUS! COCTOSIHUSI PEaJbHOTO Tasa. +
Bec KM: 15 20 35 30
6 cemecTp
Beca KOHTpoIbHBIX MeponpusTuii, %
R WNnnexe KM- | KM- | KM- | KM- | KM-
KM: 5 6 7 8 9
Cpox KM: 4 8 10 12 13
[Tpoueccol B MOTOKE BeLiecTBa
Pacuer comn + +
[Tpoueccsl B auddyszope +
HpoccenupoBanue +
TepMoauHaMUYecKHe IUKIIbI TapOTYpOMHHBIX YCTAaHOBOK
[TapoTypOHHHBIE YCTaHOBKH + +
IIpomexxyTounslii eperpes napa B nukiax [ITY Ha +
NIEPErPETOM Iape
Perenepanus B nuknax I[1TY +
Cenapanus napa B nuknax [ITY Ha HacelieHHOM mape + +
Tennodukammonnsie mukisl [ITY (ke IITY-TOLI) +
TepMoauHAMUYECKHE LIUKIIbI Fa30TYPOUHHBIX U
11apOra3oBbIX YCTAHOBOK




[yt mpocToii ra30TypOMHHON YCTaHOBKHU +

[{ux1 ra30TypOMHHON YCTaHOBKH C pereHeparuei +

TemnodukanOHHBIN UK ra30TYpOUHHON YCTaHOBKH +

TepmMoaMHaMUYECKUI LIUKII IaPOra30BOM YCTAHOBKU C +

KOTJIOM-YTHUJIM3aTOPOM

TepMOaMHAMUYECKHE LIUKIIBI JBUTATENICd BHYTPEHHETO +

CropaHus

OO6parHbie TEPMOIUHAMUYECKUE ITUKIIBI XOJIOIUIBHBIX U

TEIJIOHACOCHBIX YCTAaHOBOK

OOparHble TEPMOIUHAMHYECKHUE ITUKIIBI XOJIOUIBHBIX 4

YCTaHOBOK

TepmoMHaMUUECKHUE IIUKIIBI TETNIOHACOCHBIX YCTAHOBOK +
Bec KM: | 20 20 20 20 20

$O6m1as yacts//11s1 MPOMEKYTOUHON 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
KOMIIETEHIIUH pe3ysbTaTel  00y4eHMsI IO
JUCIUILINHE
[1K-2 UA-1nk-2  JemoHcTpupyer | 3HaTh: KonTponbnas padora Nel «Pacyer TepMoguHaMHUUECKUX CBOMCTB OMHAPHOM
MOHUMAaHUe OCHOB | METO/IbI pacuera cMecH uaeanbHbIx ra3oBy (KontponbHas paboTa)
TEPMOJMHAMHUKHN, OCHOBHBIX | TEPMOJUHAMUYECKHUX KonTponbhas padota Ne2 «Pacyer TepMOAMHAMHUYECKUX IPOLIECCOB

3aKOHOB TEPMOJIMHAMUKH U
MPUMEHSIET UX JJISl PACUETOB
TEPMOJIMHAMUYECKUX
MPOLECCOB, ILMUKIOB M UX
rnokazaresei

CBOWCTB U MPOILIECCOB
HJICATHHOTO Ta3a

METO/]IbI pacuera 00paTUMBbIX
1 HEOOPAaTUMBIX ITPOLIECCOB
B [TIOTOKE UJICAIILHOTO U
peajibHOTO rasza

OCHOBHBIE 3aKOHBI
TEPMOJIMHAMUKHI U YCIIOBHUS
WX IPUMEHEHUS

CIIOCOOBI OTIPECIICHUS
CBOMCTB U METOJIbI pacyeTa
TEPMOIMHAMHYECKUX
MIPOLIECCOB PEaNbHOrO Tra3a
YMerts:

paccUMTHIBAThH
MTPOU3BOJILHBIC
TEPMOJMHAMHYECKHUE [TUKITBI
WJCATHHOTO Ta3a U
OILICHUBAThH UX

3¢ peKTUBHOCTH
CaMOCTOSITENTEHO
aHAIM3UPOBATH

uaeanbHoro ra3a» (KontposbHas paboTa)

Pacuernoe 3ananue Nel «Pacuer npon3BOJIIBHOIO TEPMOAMHAMUYECKOTO
LUKJIa, COCTOSALIETO U3 IATH Pa3InYHbIX IPOLIECCOB, COBEPILIAEMbIX
uJealbHbIM razoM » (Jlomaiinee 3agaHue)

KontponbHas padora Ne3 «Omnpenenenne TepMOAMHAMUYECKUX CBOMCTB U
pacyer mporeccoB BobI U BOAsHOTO napa» (KonTponsHas paboTa)
KonTtponbHast pabota Ne4 «PacueT nmporeccoB B Cy>KMBAIOLIUXCS COILIAX U
comuiax JlaBams» (KonTposbHas pabota)

KonTtponbHast pabota Ne5 "PacueT TepMOAMHAMHUYECKUX LIUKIOB
napoTypOouHHbIX ycTaHOBOK'" (KoHTposbHas pabora)

Pacuernoe 3ananue Ne2 "Pacuet TepmoaunHamuyeckoro nukna ADC -
LMKJIa TapOTYpOMHHOMN YCTaHOBKHM Ha HACBIILIEHHOM Iape ¢ CEnapaTopoM -
naponeperpesareneM (CIIIT) u 1Byms pereHepaTUBHBIMH 1010 PEBATENSAMU
nutarenbHoi Boabl" ([lomarinee 3amanue)

KonTtponbHast pabota Ne6 "PacueT TepMOAMHAMHUYECKUX LIUKIOB
ra3oTypOMHHBIX, TAPOTa30BbIX YCTAHOBOK, XOJIOAUIBHBIX U TETIJIOHACOCHBIX
yctanoBoK" (KonTponbHast pabota)

JlabopaTtopHuas padota Nel-4 (TectupoBanmue)




TEPMOJIMHAMHYECKHE
IIPOLIECCHI U LIUKJIBI, METOAbI
UX pacyera u MPUMEHSATh X
JUIsl PELIeHUs IOCTaBIEHHON
3a7aun

paccuMThIBaTh
TEPMOJIMHAMHYECKUE IUKIIBI
[Ty

paccYnTHIBATH
TEPMOJIMHAMHYECKUE LIUKJIIbI
apoTypOMHHBIX,
ra3oTypOMHHBIX,
XOJOAWIBHBIX U
TEIJIOHACOCHBIX YCTAHOBOK
9KCHEPUMEHTAIBHO
OIpesieNATh
TEPMOJIMHAMHYECKHE
XapaKTePUCTUKH MTPOLIECCOB
U/ICTBHOTO Ta3a, BIAXHOTO
BO3/yXa, BOJbI U BOASHOTO
napa




1I. Cooepicanue ouenounvix cpeocme. lllkana u kpumepuu oyenusanus
S cemecTp

KM-1. Kontpoabnas padora Nel «Pacyer TepMoAMHAMHYECKHUX CBOIMCTB OMHAPHOM
CMECH H/1eaJIbHBIX Ia30B»

®opmbl peanuzanun: [TuceMennas padora

Tun KoHTpoIBHOr0 MeponpusaTus: KontponsHas padora

Bec konTpoabHoro meponpusitusi B BPC: 15

IIpouenypa mpoBeaeHHsi KOHTPOJBLHOr0 Meponpusitusi: Pasnaercs KaxIoMy CTYIEHTY CBOM
BapHaHT KOHTPOJIbHOM paboThl, B KOTOPOH coaepxuTcs 2 3amaun. [Ipy BBITOJIHEHUU KOHTPOIBHON
paboThl pa3pemaeTcs MOJIb30BAThCA TOJIBKO KaJbKYJISTOPOM M CIPABOYHBIMH TaOJMIIAMH IS
UJeabHOTO rasa.

Kparkoe conepkanue 3aiaHus:
KonTposnbHas Touka HanpapjieHa HAa OCBOSHHUE 3HAaHHUI O CMECSX HJICalIbHbIX Ia30B, pacuera
napuaibHBIX JaBICHUN 1 00BEMOB UACAIBHBIX Ta30B, a TAKXKE pacyeTa TEPMOIUHAMUYECKUX
CBOMCTB cMecel HJicalIbHbIX ra30B.

KoHTpoJibHbIE BONIPOCHI/3aJaHUA:

3HaTh: OCHOBHBIC 3aKOHBI 1.1.Cmech coctout u3 0,5 kr kucinopoaa u 0,2 kr
TEPMOJMHAMHUKUA M YCIOBUS HX IBYOKHCHU yrieponaa. Onpenenuts yaenbHblid 00beM U
MIPUMEHEHUS yIEIbHYIO SHTAJBIIUIO CMECH, €Ciu ee Temneparypa 104

OF, a maBnenue 1,02 xrc/cm2.

2.B cMmecu azora 1 NO2 napruaibHOe JaBlIeHHEe a30Ta
pasHo 0,2 MIla. Onpenenuts MoabHYIO 1010 NO2 1
yIEIbHYI0 H30XOPHYIO TEIJIOEMKOCTh CMeCH (TT0
MOJICKYJISIPHO- KHHETHYECKOH TEOPHH ), €CITU TIOJTHOE
JaBJICHHUE CMecH 5 6ap.

Onucanue MIKAJbI OLlEHUBAHUS :

Ouenka: 5
Huodienuii nopoe sévinonnenus 3aoanus 6 npoyermax: 90
Onucanue xapakmepucmuxu evlnoinerus 3Hanus: O1eHKa "OTIUYHO" BBICTABISAETCS €CIIH 3aJaHue
BBHITIOJTHEHO B MOJIHOM 00'beMe WIIHM BBITIOTHEHO MPEUMYIIIECTBEHHO BEPHO

Ouyenka: 4
Huodicnuii nopoe evinonnenus 3a0anus 6 npoyenmax: 15
Onucanue xapakmepucmuku svtnoanenus 3uanus. OueHka "Xoponio" BbICTABISETCS €CIU
OOJIBIIMHCTBO BOIIPOCOB PACKPHITO. BEIOPAHO BEPHOE HAMPABICHUE JJIsI pEIICHUS 3a/1a4

Oyenka: 3
Huodicnuii nopoe eévinonnenus 3a0anus 6 npoyenmax: 55
Onucanue xapakmepucmuku evinonnenus snanus: OneHka "ya0BICTBOPUTEIHLHO" BBICTABISCTCS
€CITH 3aJIaHUE MMPEUMYIIIECTBEHHO BBITIOJTHEHO




KM-2. KoutpoJuabHas padora Ne2 «PacyeTr TepMOAMHAMMYECKHUX MPOLECCOB
H/1eaJTbHOI0 ra3ay

®opmbl peaquzanun: [TuceMennas padora

Tun KoHTpoIBHOr0 MeponpusaTus: KontponsHas padora

Bec konTpoabHoro meponpusitusi B BPC: 20

IIpouenypa mpoBeaeHHsi KOHTPOJBLHOr0 Meponpusitusi: Pasnaercs KaxIoMy CTYIEHTY CBOM
BapHaHT KOHTPOJIbHOI paboThI, B KOTOPOU cofepxuTcs 2 3agaud. [Ipu BHIOTHEHUN KOHTPOJIBHON
paboThl paspemnraercs IMOJIb30BATHCS TOJBKO KAIBKYISTOPOM M CIPABOYHBIMH TaOIUIIAMH IS
UJeabHOTrO rasa.

Kpartkoe cogep:xxanue 3ajaHus:
KoHTponbHas Touka HalpaBjIeHa Ha OCBOEHUE 3HAHUM O TEPMOJAMHAMUYECKUX IIPOLIEccax
UJCAIBbHBIX T'a30B, IOCTPOCHU p,v U T,s- tuarpamm.

KoHTpoJibHbIE BOIPOCHI/3a/1aHUA:

3HaTh: METO/BI pacyera 1.1. 2,2 kr Bo3yXa ¢ Ha4aJIbHOI TeMiiepaTypoi tl
TEPMOJIMHAMUYECKUX CBOMCTB U =12°C u naBnenuem pl =0,5 Mlla cxxumaercs
MPOLECCOB UJICATBHOTO ra3a MOUTPONHO 10 Aasienus p2 =0,75 MIla. ITokazarens

nonutponsl n =1,12. OnpenenuTs U3MEHEHUE €T0
BHYTpPEHHEH dHEPTUH, 3aTPAYCHHYIO paboTy U
KOJIMYECTBO OTBEACHHOMN TEIUIOTHI, a TAKXKE YJCIbHBIN
00BbEM raza B KOHEYHOM COCTOSTHUU.

2. CO npu temnepatype t1 =22°C 3anumaet 00bem 0,18
M3. OrnpenenuTb KOHEUHYIO0 TEMIIEPATYPY U KOJIUYECTBO
TEIUIOThI, KOTOPYIO HY>KHO 3aTPATUTh IIPU MTOCTOSHHOM
00BEMe 17151 TOTO, YTOOBI HavanbHoe aasienne CO pl
=(0,15 MIIa noBsicunocs 1o p2=0,35 Ml1a.

OnucaHue MKaJbI OLleHUBAHUS:

Oyenka: 5
Huorcnuii nopoe svinonnenus 3aoanus 6 npoyenmax: 90
Onucanue xapakmepucmuxu evlnoinenus 3Hanus: OleHKa "0TINYHO" BBICTABISETCS €CIIH 3aJaHue
BBITIOJIHEHO B MOJHOM 00BhEME HJIM BBITTOTHEHO MPEUMYIIIECTBEHHO BEPHO

Oyenka: 4
Huoicnuii nopoe evinonnenus 3aoanus 6 npoyenmax. 15
Onucanue xapaxmepucmuxu evinoaneHus snanua: OueHkKa "XopoIo" BbICTABIIAETCS ECIIN
OO0JIBIIMHCTBO BOIIPOCOB PACKPHITO. BBIOPAHO BEPHOE HANpaBJICHUE JUIsl pEIIeHUs 3a/1a4

Oyenka: 3
Huoicnuii nopoe evinonnenus 3aoanus 6 npoyenmax. 55
Onucanue xapakmepucmuxu evinonneHus 3uanus: O1eHKa "y10BIeTBOPUTENILHO" BBICTABIACTCS
€CITM 3aJJaHue MPEUMYIIIECTBEHHO BBITIOJTHEHO

KM-3. Pacuernoe 3a1anue Nel «Pacyer npon3BoJIbHOI0 TEPMOANHAMUYECKOI0 IIMKJIA,
COCTOSIIIEr0 U3 NATH PAa3JMYHBIX MPOLECCOB, COBEPIIAEMBIX HACAJIbHBIM ra3oM »

®opmbl peanusanun: [Tucemennas padbora

Tun KOHTPOILHOr0 MeponpuaTHA: JlOMalllHee 3a1aHHe

Bec konTposbHoro meponpusitusi B BPC: 35

IIpouenypa mnpoBeneHusi KOHTPOJbLHOro meponpustusa: CTyneHTaM BbIAAETCA 3aJaHHUE CO
cpokoM wucnonHeHus 4 Henenu. I1Io WcTedeHHMIO Cpoka CTYyOEHT JNOJDKEH CAATh IPENONAaBATEII0

9




MOJHOCTHIO O(OpPMIIEHHOE 33/1aHue Ha JIMCTax ¢opmaroM A4 ¢ MOAPOOHBIM PACUETOM KaXI0TO
nporiecca 1 0OPMIICHHBIMU B MacIITade AuarpaMMaMu

Kpatkoe cogep:xanue 3aganus:
B kauecTBe pacyeTHOro 3aJjaHus MpeiaraeTcs BHIIOJHUTD pacyeT TEPMOIUHAMUYECKOTO
LIMKJIA, COBEPILIAEMOT0 UJICAIbHBIM T'a30M U COCTOSIILIEr0 U3 MSATH IPOLECCOB — U30XOPHOIO,
M300apHOT0, U30TEPMHUUECKOT0, aTUa0ATHOTO U MOJIUTPOIHOTO IporieccoB. OCOOEHHOCTHIO
pacueTa NpoLecCcOB UACAIBHOIO raza B Kypce TepMoarHaMKKa, B OTJIMYUE OT pacyera
AQHAJIOTMYHBIX MPOIECCOB, U3Y4aeMBbIX B Kypce (DU3HKH, SIBISIETCSA UCIOIB30BaHUE
CIIELUATBLHON METOJIUKH, MO3BOJIAIONICH YUUTHIBATh 3aBUCUMOCTD TEILIOEMKOCTH UCATIBHOTO
ra3a ot Temneparypsl. Takas MeToauka oOecreunBaeT TOUHbIN (MHKEHEPHBIN) pacyer
IIPOLIECCOB U LIMKJIOB MJI€ANbHOIO ra3a. [Ipu 3TOM pacdeTsl BBITOIHSIOTCS C TIOMOLIBIO
CHEIHalIbHBIX TaOJUI, COAEPKAIINX 3HAUCHUS y/IeIbHOU BHYTPEHHEH SHEPTUH, SHTATIBIIUHN U
SHTPOIUU, PACCUUTAHHBIX C YYETOM 3aBUCUMOCTHU TEIJIOEMKOCTH OT TEMIIEpaTyphl

KoHTpoJibHbIE BOIPOCHI/3a/1aHUA:

YMeTs: paccYuTHIBAThH 1.LIuKJT COCTOMT U3 CIEAYIOIINUX MPOIECCOB:
IPON3BOJILHBIC 1-2 n =const
TEPMOJIMHAMHYECKHUE IIUKJTBI 2-3 v=const
UJICATLHOTO Ta3a U OICHUBATh HX 3-4 s=const
3¢ (HEKTUBHOCTH 4-5 t=const
5-1 p =const

PaGouee Teno- AByOKHCH yriepoa.

Jliig pacueTa HMKIIA 3a/1aHbl CIEAYIOUINE BETUYHHbIL:
P1=0,8 6ap, t1=10 °C, P2=3,5 6ap, p3=4,4 6ap,
t4=630°C.

[TokazaTens moauTpoIsl mporecca n=2,4.

Paccuurats:

1) mapamertpsl (p, v, T) B Ka) 10 TOUKE IIHKIIA U
¢dbyHkIMu coctosHus (u, h, s);

2)  TemnoTy, paboTy pacHIupeHusi, U3MCHEHHE
BHYTpPEHHEH YHEPTHH, SHTAIBIIUU U SHTPOIIUU IS
KaykJ0ro rnpotecca. Paccuurars 3T0 e 3a BECh IUKIT,
3) Tepmuueckuii KO3QGHUIUCSHT MOIE3HOTO JCHCTBUS
LUKIIA.

I'a3 cunTaTh UACAIBHBIM, €TI0 TEMIOEMKOCTh —
3aBUCSAIIEH OT TEMIIEPATYPbI, IPOLIECCH — 0OPATUMBIMH.
[IpencraBuTh ABE CBOJHBIC TAOIUIIBI: TIEPBAs —
rapamMeTpoB U PYHKIIUN COCTOSIHUS IJIs1 KOKIOM TOUKH
LMKJIIA, U BTOpast — A7 TeTOThl, paboTel, AU, Ah, As u
Tcp s BCex MPOLECCOB.

[IpencraBuTh 1IUKI B MacmTade B p-v u T-s quarpammax.
JI1st BEIUEepUYMBAHUS [IUKIJIA IPH HEOOXOAMMOCTH
paccuuTaTh HECKOIBKO IPOMEKYTOUHBIX TOYEK.
Cunrartse, yto s=0 npu T0=273,15 K n p0=0,1 MI]a.

Onucanune MKAJbI OIICHUBAHUA:

Ouyenka: 5
Huodicnuii nopoe svinonnenus 3aoanus 6 npoyermax: 90
Onucanue xapakmepucmuxu evlnoinerus 3Hanus: OneHKa "OTIUYHO" BBICTABIISETCS €CIIH 3aJaHNe
BBITIOJTHEHO B MOJIHOM 00'beMe WIIH BBITIOTTHEHO MPEUMYIIIECTBEHHO BEPHO

Ouyenka: 4
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Huoicnuii nopoe evinonnenus 3aoanus 6 npoyenmax. (5
Onucanue xapakmepucmuku evtnonanenus 3uanus. OueHka "Xoponio" BbICTABISETCS €CIU
OOJIBIITMHCTBO BOIPOCOB PACKPBITO. BRIOPAHO BEPHOE HAIIPABICHHUE JJISl PEIICHUS 33124

Ouenxa: 3
Huoicnuii nopoe evinonnenus 3a0anus 6 npoyenmax. 55
Onucanue xapakmepucmuku ebtnonnenus 3uanus. OueHka "yJ10BICTBOPUTEIHHO" BBICTABISAETCS
€CJIM 3aJ]aHuE PEUMYIIECTBEHHO BBITIOJIHEHO

KM-4. KoutpoabHas padora Ne3 «Onpenenenne TepMOANHAMAUYECKHX CBOICTB H
pacuer npoueccoB BOAbI U BOJASAHOIO apa

®opmbl peanauzanuu: [lucemennas padora

Tun kouTposabHoro Mmeponpusitusi: KonrpospHas padora

Bec konTpoabHOr0o Mmeponpustusi B BPC: 30

IIpoueaypa npoBeaeHusi KOHTPOJIbHOr0 MeponpusATUsi: PaboTa BBINOIHAETCS B TEUEHHUE Maphl B
aymuropuu. llpu HammcaHWUM KOHTPOJBHOW pabOTBl MOXHO IOJIb30BAThCS KaJIBKYISATOPOM U
Ta0IMIIaMU CBOMCTB BOJIbI M BOJSTHOTO Tapa AJieKcaHapoBa A.A.

Kpartkoe cogep:xanue 3aganus:
KoHTposibHast TOUKa HalpaBieHa Ha OCBOCHHME 3HAHUW O TEPMOJUHAMUYECKUX CBOMCTBAX U
mporeccax BOJAbI M BOJSHOTO MMapa, MOCTPOSHUS quarpamm p,v-, 1,S-, p,T- u h,s- muarpamm.

KoHTpoJibHbIE BOIPOCHI/3a1aHUA:

3HaTh:  CIIOCOOBI  OTpECIICHUs 1.1. 3anmansl mapamerpsi : P=110 6ap, t=300 0 C.
CBOMCTB M  METOABl  pacuera Onpenenutb COCTOSIHUE U HAWTH V,h,s,U; TOKa3aTh 3TO
TEPMOJMHAMUYECKUX  IPOIIECCOB COCTOsIHME Ha P,V-, P, T- u T, S- muarpammax.

peanbHOTO Tras3a
2. P=200 6ap, s= 4,35 x/x/xkr.K . Onpeaenuts
COCTOSIHME U HAalTH YAENbHBII 00beM; MOKa3aTh 3TO
COCTOsIHME Ha P,V-, P, T- u T, S- muarpammax.

3. Cocrosiaue 3amano mapamerpamu: t =27411C, s =
4,024 x/Ix/(xr-K). Onpenenuts 3TO COCTOSTHUE, HAUTH
JaBJICHHUE, YICIBHBINH 00hEM U yICITHHYIO SHTAIBITHIO.
ITokazate 3TO cocTostHue B P,V-, p,T- u T,s-
JTUarpamMmax.

4. HauanpHoe cocrostame mapa : P1 =5 6ap, X1 =0.9.
[Map pacmmpsiercs nuzorepmuuecku 10 napienus 0.5 o6ap.
Haiitu t, q, 1, u. IlpencraButs nporecc B pv, Ts, hs u pt —
JrarpaMmmax.

Onucanue MKaJbl OLICHUBAHUA:

Oyenka: 5
Huorcnuii nopoe evinonnenus 3adanus 6 npoyenmax. 95
Onucanue xapaxmepucmuxu evinoineHus snanus: OueHka "oTIMYHO" BBICTABIISETCS €ClU 3aJaHue
BBITIOJTHEHO B TTOJTHOM 00bEME WITH BBITIOJTHEHO MMPEHMYIIIECTBEHHO BEPHO

Oyenka: 4
Huoicnuii nopoe evinonnenus 3aoanus 6 npoyenmax. 15
Onucanue xapaxmepucmuxu evinoneHus snanus: OueHkKa "XopoIio" BEICTABISIETCS €CIH
OOJIBIIIMHCTBO BOIIPOCOB PACKPHITO. BEIOPAHO BEPHOE HAMPABJICHHE JUTS PEIICHUS 3a]1a9
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Oyenka: 3
Huoicnuii nopoe evinonnenus 3a0anus 6 npoyenmax. 55
Onucanue xapakmepucmuxu evinonnenus 3uanus: O1neHka "yI0BIeTBOPUTEIHLHO" BHICTABISACTCS
€CITH 3aJIaHUE MMPEHMYILECTBEHHO BBITIOJHEHO

6 cemecTp

KM-5. KoutpoJsbHas padora Ned «Pacyer npoueccoB B CYy;KMBAIOIMIUXCSH COIJIAX U
comiax Jlapaas»

®opmbl peanauzanuu: [luceMennas padora

Tun kouTposabHoro meponpusitusi: KonrpossHas padora

Bec koHTpobHOr0 Meponpustusi B BPC: 20

IIpoueaypa npoBeaeHHsi KOHTPOJbHOro MeponpusaTusi: KoHTponbHas paboTa IpOBOIUTCS B
ayIUTOPUU M paccuuTaHa Ha OAHYy napy. CTyIeHTbl MOTYT IOJb30BaThCSl KAJIbKYJISTOPOM U
TabIUIIAMU TEPMOJUHAMUYECKHX CBOWCTB HIEANBHOrO raza PUBKHMHA M BOABI M BOJSHOIO Iapa
AnekcanapoBa A.A.

KpaTkoe conep:kanue 3a1aHusi:
KonTtposabHas Touka HarpaBjicHa Ha OCBOCHUE 3HAHHUI O CY)XHBAIOIIUXCS COILIaX M COIIIax
JlaBauis, onpejielieHUe peKuMa HCTEUCHHMSI, CKOPOCTH Tapa (ra3a) Ha BBIXOJIC MX COILIA,
BBIXOIHOT'O CEYEHHS COILIA.

KoHTpoJibHbIE BOIPOCHI/3a/1aHUA:

3HaTh: METObI pacuera 1.

00paTUMBIX Hu HeoOpatumbix | 1. 1. BoaaHoi nap npu gasneHun 2 MIMa n temnepatype 450 C
IIPOLECCOB B IOTOKE UICAILHOIO U nocrynaet K conny Jlasana. Jasnenue cpeapl 3a conaom 0,3
pCalbHOrO rasa MnMa. OnpeaennTb CKOPOCTb Napa Ha BbIXOAe M3 conna u

pacxop napa, ecav naowaab MUHMMAIbHOTO cev4eHua conna
75 mm.

2. Bo3nyx npu nasnennu 1MIla u remnepatype 500 C
MOCTYIAET CO CKOPOCThi0 140 M/C K CyKMBarOIUMCS
corutam. JlaBnenue cpenbl 3a corutamu 0,2 MIla.
OmnpenenuTts pacxo] BO3yXa U €ro TeMnepaTypy Ha
BbIXOJI€ U3 coruta. [1nomane BEIXOAHOTO CeUeHHUs comia
130 mm2 . CxopocTtHO# K03 dunment comna ¢p=0,93.
N306pa3uts npouecc B auarpammax h,S u T,S.

Onucanue MIKAJbI OLlEHUBAHUS

Ouenka: 5
Huodicnuii nopoe evinonnenus 3aoanus 6 npoyermax: 95
Onucanue xapakmepucmuku evtnoanenus 3uanus.; OueHka "oTIMYHO" BBICTABIISIETCS €CIIN 3aJJaHNE
BBHITIOJTHEHO B MOJIHOM 00'beME WIIH BBITIOTHEHO MPEUMYIIIECTBEHHO BEPHO

Ouyenka: 4
Huodicnuii nopoe evinonnenus 3a0anus 6 npoyenmax: 15
Onucanue xapakmepucmuku svtnoanenus 3uanus. OueHka "Xoponio" BbICTABISETCS €CIU
OOJIBIIMHCTBO BOIIPOCOB PACKPHITO. BEIOPAHO BEPHOE HAMPABJICHHE [T PEIICHUS 3a/1a4

Oyenka: 3
Huoichuii nopoe svinonnenus 3adanus 6 npoyenmax: 55
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Onucanue xapakxmepucmuxu evinoaneHus snanus: OueHKa "y10BIETBOPUTENIBHO" BHICTABIIAETCS
€CJIM 3aJJaHle MPEUMYIIECTBEHHO BHITIOJHEHO

KM-6. KoutpoJsbHas padora NeS "Pacuer TepMOAUHAMUYECKUX IIUKJIOB
NMapoTYpOMHHBIX YCTAHOBOK'"'

®opmbl peasuzanun: [TuceMennas padora

Tun KoHTPOILHOTr0 MeponpusiTus: KornrponsHas padora

Bec konTpoabHoro meponpusitusi B BPC: 20

IIpouenypa mpoBeaeHHsi KOHTPOJIbLHOr0 Mepomnpusitusi: KoHTpolibHas paboTa TPOBOAMUTCS B
ayIUTOPUU M paccuuTaHa Ha ofHy napy. CTyIeHTbl MOTYT MOJb30BaThCS KAJIbKYISTOPOM U
Ta0IUI[aMU TEPMOJIMHAMUYECKUX CBOWCTB BOJIbI M BOJIIHOTO Mapa Ajnekcanaposa A.A.

Kpatkoe cogepixanue 3a1aHusi:
KoHTposibHast TOUKa HarpaBieHa Ha OCBOCHHE 3HAHUN O TEPMOAUHAMUYECKUX ITUKIIAX
NapoTypOMHHBIX YCTaHOBOK, pacyet 1ukia [ITY u ero uzobpaxenue B p,v-u T,S-
JUarpammax.

KoHTpoJibHbIE BOIPOCHI/3a/1aHUA:

YMers: paccyuThIBaTh 1.Paccunrars BHyTpennuii KIIJ] nukna ADC ¢
TepMoauHaMuueckue nukiel [ITY cenapatopom- naponeperpesarenem (CIIIT). dano: pl =
5 MIla, naBnenue B CIIII 1 MIIa, B konnencarope 3
klla, Temneparypa npomexyToqHoro neperpesa Ha 23,9
C mensbmie, vem t1, nuBmoi = nuamnoi = 1. Onpenenuts
MapoNpOU3BOIUTEILHOCTh TAPOrE€HEPATOPA, MOLIHOCTh
UBJI u UYH/I, ecnm cymmapHas MOIIHOCTH TypOuH 500
MBT. PaboToit HacocoB npeHeOpeub. [IpeacTaBuTh UK
ADC B T,s- mnarpamme ¥ mpoiecchl B TypOuHax B h,S-
JarpaMme.

OnucaHue MKaJbI OlleHUBAHUS

Oyenka: 5
Huorcnuii nopoe svinonnenus 3a0anus 6 npoyenmax: 95
Onucanue xapakmepucmuxu evlnoinenus 3Hanus: OleHKa "0TINYHO" BBICTABISETCS €CIIH 3aJaHue
BBITIOJIHEHO B MOJHOM 00BhEME HJIM BBITTOTHEHO MPEUMYIIIECTBEHHO BEPHO

Oyenka: 4
Huoicnuii nopoe evinonnenus 3aoanus 6 npoyenmax. 15
Onucanue xapaxmepucmuxu ebinoneHus snanus: OueHkKa "Xopouo" BEICTaBISETCS €CIIH
OO0JIBIIMHCTBO BOIIPOCOB PACKPHITO. BBIOPAHO BEPHOE HANpaBJICHUE JUIsl peIIeHUs 3a/1a4

Oyenxka: 3
Huorcnuii nopoe evinonnenus 3a0anus 6 npoyenmax. 65
Onucanue xapaxmepucmuxu evinoineHus sHanus: OneHKa "yI0BIEeTBOPUTENIBHO" BEICTABIISAETCS
€CITM 3aJJaHue MPEUMYIIECTBEHHO BBITIOJTHEHO

KM-7. PacuerHoe 3aianue Ne2 "Pacuer TepmoannamMmudeckoro uukiaa AJC - nuukia
NapoTypOMHHOH YCTAHOBKH HA HACBILIEHHOM I1ape C CenapaTopoM - mapoineperpeBaresieM
(CIIII) u xBymMsI pereHepaTHBHBIMH MOJ0TPeBaTeIsIMU NUTATEJIBHOMH BOABI"

®opmbl peanusanuu: [luceMenHas padora
Tun koHTpoILHOTrO MeponpusaTHs: J{omaiiHee 3aganue
Bec koHTpOBbHOrO Meponpusitusi B BPC: 20
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IIpouenypa mnpoBeneHUusi KOHTPOJbHOro MeponpusaTusi: CTyIeHTaM BBIAACTCS 3aJaHHE CO
cpokoM wucronHeHus 4 Henenu. Ilo WcTeyeHHIo cpoka CTYINEHT JOJDKEH CAATh MPENoAaBaTelio
MOJTHOCTBHIO O(OpPMIIEHHOE 33/1aHue Ha JIMCTax ¢opmaroM A4 ¢ MOAPOOHBIM PACYETOM KaxIOTO
nporuecca 1 0pOpMIICHHBIMU B MacilITabe quarpaMmmamMu

KpaTlcoe CodcpKaHUuE 3alaHUA:

KonTposnbHas Touka HarpapjieHa HAa OCBOCHUE 3HAHUI 0 TepMoarnHaMuueckoM 1ukine ADC -
[IUKJIE TAPOTYPOMHHON YCTAHOBKH HA HACBIIIEHHOM Tape C CEmapaTopoM -
napomneperpeatesieM (CIIII) u nBymst pereHepaTHBHBIMH T0I0TPEBATEIISIMH MU TATSIILHON
Boabl. Ctynentam npeanaraercs gopucosarb cxemy ADC C CIIII u 2 perenepatuBHbBIMU
MOI0OTPEBATEIISIMU THIT KOTOPHIX WHIMBHAYAJICH B KaXI0M 3adaHuu. TpedyeTcs paccuuTaTh
JaBjieHUE 2 0TOOpa UCXO/IS U3 YCIOBHS MOCTOSTHCTBA U3MEHEHUSI SHTPOITUH HITH N3MEHEHUS

TEMIEPaTyphl B IOJOTPEeBATENAX.

KoHTpoJibHbIE BOIPOCHI/3a1aHUA:

YMeTn: CaMOCTOSITEIIHLHO
aHaJIN3UPOBATH
TepMOI[I/IHaMI/I‘-IGCKI/Ie npoueccm nu
LIMKIbI, METOAbl HUX pacuera u
HpI/IMCHSITI) nux JJIA peHIGHI/ISI
ITOCTaBJICHHOM 3a0a4un

1.Ha pucyHnke nzobpaxeHa He3aBeplLICHHAs cXema
NapoTypOMHHOMN YCTaHOBKH C IByMsl pereHepaTUBHBIMU
noporpesarensmu:  PII1- mogorpesarens
cmewusaroujeco tumna, PII2-nogorpesarens .
cMeuusanue2o TANa.

Hano: pl = 5,8 Mlla,

penn = 0,30 Mlla, x1 =x3 =1,

t1- t4=234 0C, plo= 035Mlla, p2o
svloupaemcesi uz yciosusi DT 600vl =const, p5 = p6 =
3,5 «lla, 0iugo = 0,84, oiuno =0,85, oin = 0,72, mex =
0,98 2=1098, cn =0,92.

Cuuratb, 4YTO B pereHEpaTUBHBIX
MOJIOTpeBATENIX CMEIIMBAIOIIETo THIIa BOA
HarpeBaeTcs 10 TEMIIEpaTypbl KOHAEHCATa TPEIOLIETO
napa, a B HoJJorpeBaressx MOBEPXHOCTHOIO THIa
Hezorpes Bozbl paseH Dt = 5 0C.

Tpebyercsi:
1. N300pa3uTh NpUHIUNHAIBHYIO CXEMY YCTaHOBKH.
2. Onpenenuts napametpsl (p, T, h, s, X) Boasl
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BOJISTHOTO Tapa BO BCEX XapaKTEPHBIX TOYKAX IHUKJIA U
MIPEICTaBUTh UX B TAOIMIHOU (hopMme.

3. Paccuutars BHyTpenHuit KITJ[ nukmna, yaenbHbIi
pacxoz rnapa 1 ycJIOBHOT'O TOIUIMBA.

4. IlpencraButh nukia B T, s — quarpamMme (B Macirade)
u npoueccel B UBJI, YH/I u CIIII B h, s — quarpamme (
3CKU3HO ). 11 BbluepurBaHusi KpUBbIX B T, s —
qUarpamMme mpu  HeoOXOAMMOCTH PacCUUTATh
MapaMeTpsl JOMOJIHUTEIbHBIX TOYCK.

Onucanue MKAJbI OICHUBaAHUSA:

Ouenxa: 5
Huodicnuii nopoe svinonnenus 3aoanus 6 npoyenmax: 95
Onucanue xapakmepucmuku blnoanenus 3nanus.; OueHka "oTIMYHO" BBICTABIISIETCS €CIIU 3aJJaHue
BBITIOJIHEHO B MOJIHOM 00BEME HJIM BBITTOJTHEHO MPEUMYIIIECTBEHHO BEPHO

Oyenka: 4
Huoicnuii nopoe evinonnenus 3aoanus 6 npoyenmax. (5
Onucanue xapakmepucmuxu evlnonenus 3Hanus: OueHKa "Xopouo" BEICTABISAETCS €CIIU
OOJIBIIIMHCTBO BOIIPOCOB PACKPHITO. BEIOPAHO BEPHOE HAMPABJICHHE JUISI PEIICHUS 3a]1a9

Oyenka: 3
Huoicnuti nopoe evinonnenus 3adanus 6 npoyenmax.: 65
Onucanue xapakmepucmuxu evlnoinenus 3Hanus: OueHKa "yJ0oBIETBOPUTEIBHO" BBICTABIISAETCS
€CJIM 3aJaHUE TIPEUMYIIIECTBEHHO BBITIOJIHEHO

KM-8. Kontpoabnas padora Ne6 '"Pacuer TepMOANHAMUYECKHX LUKJIOB
ra3oTypOoMHHBIX, 1APOra30BbIX YCTAHOBOK, X0JI0ANJIbHBIX U TEIVIOHACOCHBIX YCTAHOBOK'"

®opmbl peanuzanuu: [luceMenHas padora

Tun koHTpobHOrO MeponpusTus: KourponsHas pabora

Bec koHTpObHOrO Meponpusitusi B BPC: 20

IIpouenypa mpoBegeHMsi KOHTPOJIbHOro Meponpusitusi: KoHTposibHas paboTa mpoBOAUTCA B
ayIUTOPUM M paccuuTaHa Ha ofHy mnapy. CTyAeHTBl MOTYT IMOJb30BaThCS KaJIbKyJIATOPOM U
TabIMaMu TEPMOAMHAMMUYECKHUX CBOMCTB M€anbHOro raza PUBKMHA M BOJBI M BOJSHOTO mapa
AnekcanapoBa A.A.

Kparkoe cogep:xanue 3aiaHus:
KoHTtposnbHas Touka HarpaBjieHa Ha OCBOCHUE 3HAHUN O TEPMOJIMHAMUYECKHUX IIHKJIaX
ra3oTypOMHHBIX, TAPOTa30BbIX YCTAHOBOK, XOJIOAMIBHBIX U TEIIJIOHACOCHBIX YCTAHOBOK,
MOCTPOCHHE AMArpaMMm, pacyeT F3PPEKTUBHOCTH YCTaHOBOK.

KoHTpoJibHbIE BONIPOCHI/3aJaHUA:

YMeTs: paccYUTHIBATh 1.

TEPMOAUHAMAYECKHE OUKIEI | 1. OnpeaennTb MOLWHOCTb NPUBOAA, KONNYECTBO TEM/OTHI,
NapoTypOMHHBIX, Ta30TYpPOUHHBIX, nepenaBaemMoli B OKPYKaKoLLYO cpeay, pacxos, Xx1agareHTa —
XOJIOAWIIBHBIX M TEIIJIOHACOCHBIX aMMMaKa, X0N0aNNbHbIA KOSOOULMEHT U SKcepreTUYecKmii
YCTaHOBOK KN4 napoKomnpeccUoHHOM X0N0ANbHOM YCTaHOBKM

XonoaonpounssoamTensHocTbio 250 kAx/c. TemnepaTtypa B
X0/IoanNbHOM Kamepe paBHa -13°C, oKpy:Katowein cpesbl
20°C, BHYTpeHHUI oTHOCKTEeNbHbIM KM Komnpeccopa 0,86.

MuHUManbHaA Pa3HOCTb TEMNEPATYP B Tenno0obMeHHMKax
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MeXay rpetoweit n Harpesaemon cpegamum 4,9°C.

Onpenenutb KOJIMYECTBO TEIIOThI, OTIaHHOM
TEIUIOBOMY MOTPEOUTENIO, M MACCOBBIN pacxo paboydero
tena — ¢ppeona R142b, oronurensupiii K03 punuent u
skceprerrudeckuii KIIJ[ remnonacocHoi
napokommpeccuonHo ycranosku (THY), moiHocTs
npuBoa kotopo 8 kBTt. Onpenenuts Takke TEIIOTY,
nepeannyo (Gppeony u3 OKpyKaromen cpeasl 3a
eauHuIly BpeMeHu. TemmepaTypa TeronpuéMHIKa
paBHa 50°C, a okpyxatoweii cpenpl 3°C. BHyTpeHHMH
otHocuTenbHblid KII/[ kommnpeccopa 0,87. MunumaiibHas
Pa3HOCTh TEMIIEPATYpP B TEIUIOOOMEHHUKAX MEXITY
rpEerolle U HarpeBaeMou cperaMu paBHa 5,9°C.

OnucaHue MKAJbI OLleHUBAHUS:

Oyenka: 5
Huoicnuii nopoe sevinonnenus 3a0anus 6 npoyenmax: 95
Onucanue xapakmepucmuku btnonenus 3nanus; OueHka "oTIMYHO" BBICTABIISIETCS €CIIU 3aJJaHue
BBITIOJIHEHO B MOJTHOM 00bEME HJIU BBITTOJTHEHO MPEUMYIIIECTBEHHO BEPHO

Oyenka: 4
Huoicnuii nopoe evinonnenus 3aoanus 6 npoyenmax. (5
Onucanue xapakmepucmuxu evinonenus 3Hanus: OueHKa "Xopouo" BEICTaBISAETCS €CIU
OOJIBIIIMHCTBO BOIIPOCOB PACKPHITO. BEIOPAHO BEPHOE HAMPABJICHHE JISI PEIICHUS 3a]1a9

Oyenka: 3
Huoicnuti nopoe evinonnenus 3adanus 6 npoyenmax: 65
Onucanue xapaxmepucmuxu evlnoinenus 3Hanus: OueHKa "yJ0oBIeTBOPUTEIBHO" BBICTABIISAETCS
€CJIM 3aJ]aHUE TIPEUMYIIIECTBEHHO BHITIOJIHEHO

KM-9. JlabopaTropnasi padora Nel-4

®opmbl peanuszanuu: KoMnsioTepHoe 3a1anue

Tun koHTpoABLHOr0 MeponpusTusi: TecTupoBanue

Bec konTpoabHoro meponpusitusi B BPC: 20

IIpoueaypa npoBeeHNsi KOHTPOJIbHOIO MEePONPHUATHSA: 3a ONPEIEICHHOE BPEMs CTYACHTY Hal0
OTBETUTh Ha 5 BONPOCOB - BHIOpaTh MPAaBHIBHBIA OTBET M3 MPEIUIOKEHHBIX. 3a KaKIbIH
NPaBUJIbHBIM OTBET - CTYAEHT moiydaeT | 0ajul, eciu CTyJIeHT OTBETHJI CO BTOPOW IMOMBITKH, TO
nonydvaet 0,5 6aymra. MUHUMAITBHBINA TIPOXOTHOW OalT 7Sl 3aIIUTHl TECTUPOBAHUSA - 3,5

Kparkoe conepxxanue 3agaHus:
[Iporpammoii Kypca nmpeycMOTPEHO BBITOTHEHUE 4-X 1a00paTOpHBIX padbOT Ha CTEHAAX
JlaGopatopuun TexHHuUECKOW TepMOJIUHAMUKH, BBITOTHEHHBIX "B xkene3e". [lpu
JTUCTAaHIIMOHHOM OOY4YE€HHMH HCIOJIB3YIOTCSl BUPTYalIbHbIE MOJIENH 3TUX Ja00paTOPHBIX paldoT.
[Tocne BbimonHeHUs 1a60paTOPHO pabOTHI CTYIEHT B TEUEHUH JIBYX HEJIENb BBIOIHSIET
HeoOXOouMBbIE pacueTsl U rpadudeckre Marepuaisl. [locie mpoBepku oQOpMIIEHHOTO OTYETa
IpU OTCYTCTBHM 3aMEUYaHUIN CTYIEHT JOIyCKaeTcs K 3amure. TecT K Kaxa0i 1adopaTopHOit
paboTe BKJIIOYAET 5 BOMPOCOB U BapuaHThI OTBETOB. cnoab3yroTCs pa3Hble TUIIBI OTBETOB:
"oMH U3 MHOTUX", "HECKOJIBKO U3 MHOTHX", "pacIioyIoKUTh B OPAKE Bo3pacTaHus'", "mose
BBOJAA" U JIp.

KoHTpoJibHBIC BONIPOCHI/3aJaHUA:

‘ YMeTh: IKCIIEPUMEHTAIHLHO ‘ 1.BeiOepute Tu coma (Cy>KHBarolIeecs COIIo Uiu
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ONpesieNATh TEPMOJMHAMUYECKUE
XapaKTEePUCTUKU IIPOLIECCOB
UlealbHOTO  Ta3a,  BJIAXKHOIO
BO3/yXa, BOJbI U BOJSHOTO Mapa

coruto JlaBans) AJi MOJIHOTO KCIIONIB30BaHUS Mepenaaa
JABJICHUH B TPEX CIIydasx:

a) p0 =10 6ap, pcp = 6,5 Gap,

0) p0 =10 6ap, pcp = 5,46 Gap,

B) p0 = 10 6ap, pcp = 2,5 Gap.

(PO, pcp - naBieHus napa nepe COrIoM U 3a HUM;
Bxp=0,546).
1.a) cyxwuatomiee, 0) JlaBams, B) JlaBans
2.a) JlaBans, 0) cy>kuBaroiee, B) Cy>KHBaroIiee
3.a) Jlaans, 0) cykuBarolee, B) Jlapasns
4.a) cyxuBaroiee, 0) cyxuBaroiiee, B) Jlaansa
5.a) JlaBans 0) JlaBans, B) cyxuBaroIiee
Otser: 4
2.CocrostHEE BOJSHOTO napa (Win BOAbI) 3a1aHO
napametrpamu p = 5,5 MIla; v = 0,025 m3/kr.
OnpenenuTh 3TO COCTOSHUE, HCITONIBb3Ys TaOIHUIIBI
TEPMOAMHAMHYECKHUX CBOWCTB BOJABI M BOJISIHOTO Mapa.
KHUJIKOCTh
KHIISIIIAsT KUIKOCTh
BJIQXKHBIW Tap
CyXOH HaCBIILEHHBIN 11ap
. TIeperpeTshlil map
Otser: 1

ogrwd PR

OnucaHue MKAJbI OLleHUBAHUS:

Oyenka: 5

Huoicnuii nopoe svinonnenus 3adanus 6 npoyenmax: 100
Onucanue xapaxmepucmuxu 6bINOJIHEHUS 3HAHUA: S TIPABUIBHBIX OTBETOB

Ouyenka: 4

Huoicnuii nopoz evinonnenus sadanus 6 npoyenmax.: 80
Onucanue xapakmepucmuku 6blN0JIHEHUs 3HaHus: 4 IPaBUIBHBIX OTBETA

Oyenka: 3

Huoicnuii nopoe evinonnenus sadanus 6 npoyenmax.: 60
Onucanue xapakxmepucmuxu 6bINOJIHeHUs 3HAHUA: 3 TIPABIIIbHBIX OTBETA
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COJIEPKAHUE OIIEHOYHBIX CPEJICTB TIPOMEXKYTOUYHOM ATTECTAIIUA
5 cemecTp

@opMa NPOMEKYTOUYHOM aTTecTalumM: JK3aMeH

IIpumep Onsiera

1. ITepBblii 3aKOH TEpMOAMHAMUKHN. DOPMYIUPOBKU. AHATTUTUUECKHUE BBIPAKEHUS IIEPBOTO
3aKOHA TEPMOJUHAMUKH.

2. YpaBuenue Ban - nep - Baannca. U3otepmbl Ban - nep - Baansca B p,v - Auarpamme.
[IpaBuino MakcBesia.

3. [Ipu u30TEpMUUYECKOM CHKAaTHH 1KI BOJSHOIO Mapa ero 00beM yMEHBIIWICS B 5 pas.
OnpenenuTth TEIIOTy U paboTy mpoliecca, €clid B HauaabHOM coctossHun pl =1 Mlla, tl =
200°C. IIpencraButs mporiecc B p,v-, p,T-, T,s - u h,S - nquarpammax.

IIpoueaypa nposenenus

[IpomexxyTouHast arrecTalsi MO AMCHHUIUIMHE B (OpMe DSK3aME€HAa MPOBOAUTCS B TEPUOJ
9K3aMEHAIIMOHHON CcecCHM. DK3aMeH NpPOBOIUTCS B yCTHOM ¢opme. CTyneHTy Ha MOATOTOBKY K
ounery orBoautcs Bpemsi 60 muH. Bpemst onpoca oOyvaromerocst He 6oiee 30 MuH. DK3aMeHATOP
oueHHBaeT o00OBEM OTBeTa IO OWJeTy, BIpaBe 33haTh OOy4aroumeMmycs JOTOJHUTEIbHBIC
TCOPCTUUCCKHUEC W NPAKTUUCCKHUE BOIIPOCHI M3 IMEPCUHA BOIIPOCOB AUCHUIIIWHBI. CTYIIGHT MOXKET
HI0JIB30BaThCs paboyei MporpaMMoil JUCHUILTHHEL, KAIBKYISTOPOM U CIIPaBOYHOM JTUTEPATYPOI.

L. Ilepeuenv Komnemenyuit/uHOUKaAMOPO8 u KOHMPOAbHBIX 60NPOCOB NPOGEPKU PE3YTbM AN 08
0C80eHUA OUCUUNTUHDL

1. Komnerenuusi/Muankarop: NJI-1nk-2 JleMoHCTpHpyeT NOHUMAaHKHE OCHOB TEPMOAUHAMUKH,
OCHOBHBIX 3aKOHOB TEPMOJIMHAMUKH U IPUMEHSET UX Ul PaCU€TOB TEPMOJIUHAMUYECKUX
IPOLIECCOB, IUKJIOB U UX MOKa3aTesei

Bomnpocel, 3axanus
1.Pacuér suTponuu uaeanpHoro raza. 7, s — aguarpaMMa ueajbHOTo Ta3a, N300paxeHue
IIPOLIECCOB B T, s — quarpaMMme.

Martepuaibl A1 NPOBEPKH OCTATOUYHBIX 3HAHUM
1.Yemy paBHa Temiora, paboTa U U3MEHEHUE BHYTPEHHEN SHEPTUU B IOJIMTPOITHOM Ipoliecce
JUIS MeaabHoro raza’?
OTBeThI:
1.Q=U2-U1, L=0, U2-U1=Q 2.Q
L=mRT2In(pl/p2), U2-U1=04.Q
1), U2-U1=Q-L
BepHsiit oTBeT: 5
2.Yemy paBHA INTIOTHOCTH BEIIECTBA, €CJIM Macca 2 M3 3TOr0 BEIIECTBA paBHA 5 Kr?
OTBeThI:
1.0,4; 2. 2,5; 3. 10.
BepHsliii otBeT: 2
3.Uemy paBeH yaenbHbIH 00beM raza, eciu ero oot oobem V=1 M3, macca m=1,5 kr?
OTBeThI:
1.15;2.1,0; 3.0,66
Bepnblii oTBeT: 3

H2-H1, L= p(V2 — V1), U2-U1=Q-L 3.Q=mRT1In(v2/v1),
0, L=U1-U2, U2-U1= - L 5.Q=Cn(T2-T1), L=R(T1-T2)/(n-
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II. Onucanue wKanvl oueHUBAHUA

Ouenxa: 5
Huoicnuii nopoe evinonnenus sadanus 6 npoyenmax.: 90
Onucanue xapakmepucmuku evtnonanenus 3nanus. Ouenka «OTIIMYHO» BoicTaBiIsS€TCS CTYICHTY,
MPaBUJILHO BBIMOJHUBILIEMY MPAKTUYECKOE 3aa-HUE, KOTOPBII MOKa3all IPU OTBETE HA BOIIPOCHI
9K3aMEHAIIMOHHOTO OMJIeTa U Ha JTOTOJHUTENbHBIE BOIPOCH, UTO BJIAJICET MAaTEPHAIOM U3y4YEeHHOM
JUCITUTUIMHBI, CBOOOIHO IPUMEHSICT CBOM 3HAHHUS JUTSI OOBSICHEHUS PA3IMYHBIX SBICHUN U PEIICHHUS
3a1a4y

Ouyenka: 4
Huoicnuii nopoe evinonnenus 3a0anus 6 npoyenmax. 15
Onucanue xapakxmepucmuxu evinoanenus snanus: Onenka «XOPOILIO» BbicTaBiseTcs CTYAEHTY,
NPaBIJIBGHO BBIIOJHUBIIEMY ITPAKTUYECKOE 33/1a-HUE M B OCHOBHOM IIPaBHJIHHO OTBETHBILEMY Ha
BOIIPOCHI SK3aMEHAIIMOHHOTO OMJIeTa M Ha JIOTOJI-HUTENbHBIE BOIIPOCHI, HO IOITYCTUBIIEMY TPU
ATOM HETIPHHLUIHAAIBHBIC OIIUOKH.

Oyenka: 3
Huoicnuii nopoe evinonnenus 3a0anus 6 npoyenmax. 55
Onucanue xapaxmepucmuxu gvtnoanerus 3nanus: Ouenka «Y JOBJIETBOPUTEJIBHO»

BBICTABIICTCS CTYJEHTY, KOTOPBIN B OTBETaX Ha BOIPOCHI 9K3aMEHAIIMOHHOTO OUJIeTa JOMYCTHII

CYILIECTBEHHBIC U Jake rpyOble OMTMOKH, HO 3aTE€M MCIIPABUII UX CaM, & TAK)KE HE BBITOTHIII
MPAKTUYECKOE 3aJ]aHKe U3 9K3aMEHAIIMOHHOT0 OuiieTa, HO JIM00 HAaMETUJI MPaBUIbHBIN MYTh €r0

BBITIIOJTHEHU S, TMOO 0 YKA3aHUIO SK3aMEHATOpa PeIlni IPYryko 3a/1ady U3 TOTo K€ pas3zena

JTUCIUTLTAHBI

1I1. IIpaguna évicmasnenus umo2o8oi OyeHKu no Kypcy

OneHka ompenensercss B cOOTBETCTBUU ¢ IlomokeHneM O OalIbHO-PEUTHHIOBOM CHUCTEME IS
cryneatoB HUY «MOW» Ha ocHOBaHWU CEMECTPOBOM M aTTECTAIIMOHHON COCTABIISFOIINX.

6 cemecTp
dopma MPoMeKYTOUHOM aTTecTannu: JK3aMeH
IIpumep Onnera

1. [MpunnunuansHas cxema u uki ADC ¢ cenapatopoM — nmaporeperpeBaTeiemM
(CIIIT). Cxema u nuki B T,S- quarpamme, mpoueccel B N,S- quarpamme, yuenbHas pabota u
KII[ nukna.

2. ITapametpsl Bozyxa Ha Bxoae B kommpeccop ['TY-TOLl p=0,11 MIlau t=
—18°C, maBnenue B kamepe cropanust 0,7 MIla, remnepaTypa rasza nepes razoBoii TypOuHON
800°C, KII xommnpeccopa 0,85, typ6uns! 0,90. Onpeaenuts MouHoCTs ¥ BHyTpeHHUN KIT/I
I'TY, koadpdurnment ucnonbzoBanus TerioTel [ TY-TOL 1 KoM4ecTBO TEMIOTHI, OTJAHHON
TEIIOBOMY noTpeduTento 3a 1 cexynay, eciau pacxon raza 100kr/c, a KII/] kotna-yrunusaropa
0,82. TIlpencraButh muka ' TY-TIII B T,s- nuarpamme.

IIpouenypa nposenenus
[IpomexyTouHass aTTecTallds IO JUCUUIUIMHE B (oOpMe »HK3aMeHa IMPOBOIAUTCS B IEPUOJ
HK3aMEHAIlMOHHOHN ceccHM. DK3aMeH MPOBOAMUTCA B YCTHOM (opme. CTyneHTy Ha MOATOTOBKY K

ouniery orBoauTcs Bpemsi 60 MuH. Bpems onpoca oOydatomierocst He 6omee 30 MuH. DK3aMeHaTop
OLICHMBaeT o00BeM OTBeTa N0 Oujery, BIpaBe 3aJaThb OOydaroUleMycsl JIONOJHUTEIbHbIE
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TCOPCTUUCCKHUC U NPAKTUUCCKHUEC BOIIPOCHI U3 IMECPCUHA BOIIPOCOB AUCHUIIIIWMHBI. CTYI[GHT MOXKET
MOJIB30BaThCS paboUeii MPOrpaMMoON TUCIHUIUIMHEI, KaTbKYJISITOPOM M CIIPABOYHOM JINTEPATYpPOH.

I Ilepeuens komnemenyuiil/uHOUKAMOPO8 U KOHMPOIbHBIX 60NPOCOE NPOGEPKU PE3YTbM AN 08
0C60EeHUA OUCUUNIUHDL

1. Komnerenuusi/Muankarop: NJ-1nk-2 JleMoHCTpHpyeT IOHUMAHKHE OCHOB TEPMOAUHAMUKH,
OCHOBHBIX 3aKOHOB TEPMOJIMHAMUKH U MIPUMEHSET UX JIJIsl paCUeTOB TEPMOJUHAMUYECKUX
IIPOLIECCOB, LIUKJIOB U UX IOKa3aTenei

Bomnpocel, 3axanus
1. Terumodukammonnsie ksl [ITY (nukiet [ITY-TOL): Wnes rennodukaimOHHBIX IUKIOB
IITY. TOL ¢ Typ6unoit Tuna P (TypOuHa ¢ MPOTHBOIABICHHEM ).

MartepuaJbl 1Jil IPOBEPKHU OCTATOYHBIX 3HAHUI
1.Kakue 3HaueHHsI MOKET MPUHUMATH CKOPOCTh ra3a W2 B BBIXOJHOM CEYCHHH
CY’KMBAIOILIErOCs COILJIA MPU TEYEHUU C TPEHUEM.
a — MEeCTHasi CKOPOCTb 3BYKA.
OTBeTHI:
1.Tonbko w2 > a 2. Tonbko w2 = a 3.Tonbko w2 < a 4. Tosnbko w2 > a 5.Tonpko w2 <a
Bepnblii oTBeT: 3
2.B kamepe cropanust ra3oTypounHoi yctanoBku (I'TY) npu cxxuranuu TOriMBa BbIIECISIETCS
80 MIx/c ternotel. C yXOASIMIMMU U3 Ta30BOM TypOuHBI Tazamu Tepsiercs S0 Mx/c.
Onpenenure KITIJI I'TY. OtBeT BBeAuTE B MPOIEHTAX ¢ TOYHOCTHIO 10 0,1%.
OTBeTHI:
3a/aya
Bepnpiii otBeT: 37,5
3.MomHocTb ra3oBoii TypO6uHbI ra3oTypounHoi ycranosku (I'TY) 30 MBT, a Bo3xymiHoro
kommpeccopa 14 MBT. C yxoasumu U3 ra3oBoi TypOuHbI razamu Tepsercs 34 MJx/c
ternoTel. Onpenenure KII[ I'TY. OtBer BBeauTe B MpOLEHTax ¢ TOYHOCTHIO 10 0,1%.
OTBeTHI:
3a/j1a4a
BepHnsriit otBeT: 32

II. Onucanue wikanvt oueHuganus

Ouenxa: 5
Huodienuii nopoe sévinonnenus 3aoanus 6 npoyermax: 90
Onucanue xapakmepucmuxu evinonnenus snanus: Ouenka «OTJIMYHO» BeicTaBnseTCs CTYACHTY,
MIPABUJIHLHO BBIMOJHUBIIEMY MPAKTUUYECKOE 3a/1a-HHUEe, KOTOPBIH MoKa3aJl Ipu OTBETE Ha BOIIPOCHI
HK3aMEHAIIMOHHOTO OMIeTa M Ha JIOTIOJIHUTENIFHBIE BOIIPOCHI, YTO BIIAJI€ET MaTEepHUAIOM H3YIEHHOU
JUCLUTUIMHBL, CBOOOTHO PUMEHSIET CBOU 3HAHUS [T OOBSICHEHUS Pa3IMUHBIX SBJICHUN U PELICHUs
3amaq

Ouyenka: 4
Huoicnuii nopoe evinonnenus 3aoanus 6 npoyenmax. 15
Onucanue xapakmepucmuku gvinonnenus 3nanusa: Ouenka «XOPOIIO» BeicTaBiseTCS CTYIEHTY,
MPABWJILHO BBITOJIHUBIIEMY TTPAKTHYECKOE 3a/a-HHE U B OCHOBHOM IPaBUJIBHO OTBETHBIIIEMY Ha
BOMPOCHI PK3aMEHAIIMOHHOTO OMIeTa ¥ Ha JIOMOJI-HUTENBHBIE BOMIPOCHI, HO IOMYCTUBIIEMY TIPH
STOM HENPHHIIAITAATHHBIC OITHOKH.

Oyenxka: 3
Huoicnuii nopoe evinonnenus 3a0anus 6 npoyenmax. 55
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Onucanue xapaxmepucmuxu gvtnoanerus 3uanus: Ouenka «Y JOBJIETBOPUTEJIBHO»
BBICTABIIECTCS CTYJEHTY, KOTOPBIN B OTBETaX Ha BOIPOCHI 9K3aMEHAIIMOHHOTO OWJIeTa JOMYCTHII
CYIIECTBCHHBIC U JIaXKe rPyObIe OMUOKH, HO 3aTE€M MCIPABUI UX CaM, a TAK)KE HE BBITTOJIHUI
MPaKTUYECKOE 3aJ]aHe U3 9K3aMEHAIIMOHHOT0 OuieTa, HO JI1M00 HAMETUJI MPaBUIIbHBIN MYTh €r0
BBITOJIHEHUS, THOO M0 YKa3aHHUIO 3K3aMEHATOpa PEeIiI APYTYIo 3aady U3 TOTO XKe pas3ziesa
JUCUUTIIUHBI

1I1. IIpaguna évicmaegnenus umo2o80i OYeHKU no Kypcy

OueHKa OIpeaAcsIETCA B COOTBECTCTBHU C ITonoxenuem o 6aHHBHO-peﬁTHHFOBOﬁ CHCTEME JIA

crynentoB HUY «MOW» Ha 0cHOBaHUHM CEMECTPOBOM U aTTECTALMOHHOMN COCTABIISIOIINX.
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