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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. IIK-1 Cnoco0OeH aHanu3upoBaTh pe3ysbTaThl pacye€TOB MIPOLECCOB MEPEHOCA, IPOTEKAIOIINX B
KOHKPETHBIX TEXHUYECKHUX YCTPOMCTBAX U almaparax 3HEPreTU4ecKoro 000pya0BaHUs
CIEIMAJIBHOTO Ha3HAYEHUS
NJI-1 JleMoHCTpUpPYET MIOHUMAHUE OCHOBHBIX 3aKOHOB TEPMOJUHAMUKYU U IPUMEHSET UX JJIs
pacyeToB TEPMOJINHAMUYECKUX IIPOLIECCOB B 3JIEMEHTAX YHEPIETUYECKUX CUCTEM PA3IMYHOIO
Ha3HAYCHUS

H BKJIFOYACT:
AJIS TEKYHIEro KOHTPOJIA YCIIEBAEMOCTH

®dopma peanuzanuu: buneTsl (MMCEMEHHBIN OTIPOC)
1. KontponbHas padota 4 «PacdeT nporeccoB B Cy>KMBAIOIIUXCS COIIIAaX U coruiax JlaBamsi»
(KonTpoawpHas pabora)
2. KonTponbHast pabota 5 «PacueT npocThIX LIUKIJIOB XOJIOAMIBHBIX U TEINIOHACOCHBIX
yctanoBoKk» (KonTponbHas pabota)
3. KonTposnbHas padota 6 «Pacuer TepMoauHaMUUECKUX LIUKIIOB IapOTypPOUHHBIX U
ra3oTypOMHHBIX ycTaHOBOK» (KOoHTposbHast paboTa)
4. KourpoabHas padora Nel «PacueTr TepmoiuHaMU4ecKUX CBOMCTB OMHApPHON CMecH
uaeanbHbIX ra3oB» (KoHTponbHas pabora)
5. Kontponbnas padota No2 «Pacder TepMOAMHAMUYECKUX TIPOIECCOB UACATHHOTO ra3a
(KonTponbHas padota)
6. Kontponbnas padota Ne3 «OmnpeneneHue TepMOIMHAMHUYECKUX CBOMCTB M pacyeT
HPOIIECCOB BOABI M BOASHOro napa» (KonrponabHas pabora)
7. Pacuetnoe 3ananue Nel «PacyeT mpou3BOJIBHOIO TEPMOJIMHAMUYECKOTO IIUKJIA,
COCTOSIIETO U3 MATH Pa3IMYHbIX MPOIIECCOB, COBEPIIAEMBIX HeaTIbHBIM ra3oM » (lomarHee
3a/1aHUE)

Dopma peanuzanuu: KoMnbloTepHoe 3a/1aHue
1. 3amuTa naboparopHsix padboT TectupoBanueM (TectupoBanue)

®Dopma peanuzaruu: [Tucemennas pabora
1. Pacuetnoe 3amanue 2 «Pacuer ClIoKHBIX TEPMOAMHAMUYECKUX ITUKIIOBY ([lomaminee
3a/IaHUE)

BPC aucuunjiauHbl

5 ceMecTp

Beca KOHTpOIbHBIX MeponpusATHil, %o

Nunekc KM-1 | KM-2 | KM-3 | KM-4 | KM-5

Paznen nmucuuIniiHel
JCIT JUCIT KM:

Cpox KM: 4 7 11 13 15




OcHoOBHBIE 3aKOHBI TEPMOJUHAMUKH U 0011IKE
3aKOHOMEPHOCTHU
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
TepMmonuHaMrUeCKHE CBOMCTBA PEAIbHOTO raza +
TepMoanHaMuyecKue NpoLecchl pealbHOro rasa. +
Tepmuueckue ypaBHEHHUS! COCTOSIHUSI PEaJbHOTO Tasa. +
[Ipouieccsl B MOTOKE BELIECTBA
[Ipoueccsl ucTeyeHus ra3za u napa u3 Corul +
[Tpoueccsl B auddyszope +
IIpoueccrl gpoccenupoBanus +
Bec KM: 10 15 25 25 25
6 cemecTp
Beca KOHTpOIBbHBIX MeponpusATHil, %
Paznen aucuuruimab ke KM- 1 KM- | KM- | KM-
KM: 6 7 8 9
Cpox KM: 4 10 12 14
TepMoaMHaMUUECKHUE [IUKJIIbI TETJIOCUIIOBBIX YCTAHOBOK
TepMoarHaAMUYECKHE ITUKIIBI TAPOTYPOUHHBIX YCTaHOBOK +
TepmMoarHaMHUECKHUE ITUKITBI TA30TYPOUHHBIX YCTAHOBOK (ITUKJITBI +
I'TY)
TepMoguHAMUYECKHI IIUKJI OJJHOKOHTYPHOM Mapora3oBoi +
ycranoBkH (I1I'Y) ¢ koTnoM-yTunuzaropom
OOGpaTHbIC TEPMOIUHAMUYECKHUE ITUKIIBI XOJIOIUIBHBIX U
TEMJIOHACOCHBIX YCTAHOBOK
OO0GparHbIe TEPMOIUHAMHYECKHUE ITUKITBI XOJOUIHHBIX YCTAHOBOK +
TepmoanHaMUUECKHUE IUKITBI TETNIOHACOCHBIX YCTAaHOBOK + +




W30panHble riIaBbl TEPMOAMHAMUKI

TpeTuii 3aKOH TEPMOJIMHAMUKHU +
[Tpoueccsl BO BIaKHOM BO3JlyXe +
TepMoanHaMuKa MarHeTHKOB +
®azoBble IEPEX0/Ibl 2-TO pojIa +
TepMoanHaMuKa MOBEPXHOCTH pazfena a3 +

Bec KM: | 20 20 30 30

$O061as yacte/[I1s1 MPOMEXKYTOUHOM arTecTanuud




COJAEPKAHUE OLNEHOYHBIX CPEJACTB TEKYHEI'O KOHTPOJISA

1. Oyenounvie cpeocmea 011 OUeHKU 3ANIAHUPOBAHHBIX PE3YIbIMAM 06 00yUeHUA NO OUCUUNTIUHE, COOMHECEHHBIX C UHOUKAMOpamu
00CMUIICCHUS KOMNEmeHY UL

Nunexc Nunukarop 3anjaHUpOBAHHBIE KonTposbHas Touka
KOMIIETEHIIUH pe3ysbTaTel  00y4eHMsI IO
JUCIUILINHE
[1K-1 UA-1nk1  JemoHcTpupyer | 3HaTh: KonTponbnas padora Nel «Pacyer TepMogrHAMUUECKHUX CBOWCTB OMHApHOM
MOHUMAaHUe OCHOBHBIX | METOJIbI pacuera cMecH uaeanbHbIx ra3oBy (KontponbHas paboTa)
3aKOHOB TEPMOAMHAMUKH U | TEPMOJUHAMUYECKHUX KonTponbhas padota Ne2 «Pacyer TepMOAMHAMHUYECKUX IPOLIECCOB

MMPUMCHACT UX IJIA PaCYCTOB
TCPMOANHAMHWYCCKUX
IIpouecccoB B QJICMCHTAax
SHCPICTUICCKHUX CHCTEM
Pa3JINIHOr0 Ha3HAYCHUA

CBOWCTB M ITPOLIECCOB
UJeaJIbHOTO Ta3a

METO/bl pacyera 0OpaTUMBbIX
1 HEOOPAaTUMBIX ITPOLIECCOB
B IIOTOKE UJICAJILHOTO U
peaJIbHOT O T'a3a;

CHOCOOBI OTIpeIeTIeHHS
CBOMCTB M METOJBI pacyeTa
TEPMOANHAMHUYECKUX
MIPOLIECCOB PEaNbHOIO ra3a
OCHOBHBIE 3aKOHBI
TCPMOANHAMUKHU U YCIIOBUA
UX IPUMEHEHUS

YMers:

paccunuThHIBaTh
TEPMOANHAMHWYCCKUC IUKIIbI
TEIUIOCUJIOBBIX YCTaHOBOK;
pacCUuThIBATh
TEPMOAMHAMHYECKHUE LIUKJIIBI
XOJIOAUJIBHBIX 1
TEIJIOHACOCHBIX YCTaHOBOK
PacCUUThIBAThH

uaeanbHoro ra3a» (KontposbHas paboTa)

Pacuernoe 3ananue Nel «PacyeTr npou3BOJIBHOIO TEPMOJAMHAMUYECKOTO
IIUKJIA, COCTOSIIETO U3 MSATH PAa3IHMYHBIX MPOLECCOB, COBEPIIAEMBIX
uJealbHbIM razoM » (Jlomaiinee 3agaHue)

KontponbsHas padorta Ne3 «Omnpenenenne TepMOIMHAMHUYECKIX CBOMCTB U
pacyer mporeccoB BobI U BOAsHOTO napa» (KonTponsHas paboTa)
KontponbHas pabota 4 «Pacder nporieccoB B Cy>KUBAIOIIMXCS COIIaX U
comuiax JlaBams» (KonTposbHas pabota)

KontponbHas pabora 5 «Pacder npocThIX IUKJIOB XOJOMIBHBIX U
TETJIOHACOCHBIX YcTaHOBOKY» (KoHTponbHas paboTa)

PacuetHoe 3an1anue 2 «PacyeT CIoKHBIX TEPMOJANHAMHUYECKUX ITUKIIOBY
(Tomariraee 3a1anue)

KonTtponbHas pabora 6 «Pacyer TepMoIuHAMUYECKHUX LIUKJIOB
NapoTypOMHHBIX U ra30TypOMHHBIX ycTaHOBOK» (KoHTponbHas pabota)
3amura 1a60paTopHbIX paboT TectupoBanueM (TectupoBaHue)




MIPOU3BOJIbHBIC
TEPMOAMHAMHYECCKUAE ITIUKITBI
UJICATLHOTO ra3a u
OLICHUBATH UX

3¢ (HEeKTHBHOCTH
IKCIIEPUMEHTATBHO
OIPEICTISITh
TEPMOAMHAMUYCCKUE
XapaKTEPUCTHKH MTPOIECCOB
UICATLHOTO Ta3a, BIAXKHOTO
BO3/1yXa, BOJIbI U BOSIHOT'O
napa.

PacCYMTHIBATD CIIOKHBIC
TEPMOAMHAMHYECCKUE TUKITBI
XOJIOWIBHBIX U
TEIJIOCHJIOBBIX YCTAHOBOK;




1I. Cooepicanue oyenounvix cpeocmes. ILllkana u kKpumepuu oyenusanus
S cemecTp

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

@opmbl peasu3anun: bunets (MMCbMEHHBINA OITPOC)

Tun KoHTpoIBHOr0 MeponpusaTus: KontponsHas padora

Bec konTpoabHoro meponpusitusi B BPC: 10

IIpouenypa mpoBeaeHHsi KOHTPOJBLHOr0 Meponpusitusi: Pasnaercs KaxIoMy CTYIEHTY CBOM
BapHaHT KOHTPOJIbHOI pabOThI, B KOTOPOU cofepxuTcs 2 3agaun. [Ipu BHINOTHEHUN KOHTPOJIBHON
paboThl pa3pemaeTcs MOJIb30BAThCA TOJIBKO KaJbKYJISTOPOM M CIPABOYHBIMH TaOJMIIAMH IS
U7eabHOTO rasa.

KpaTKOC CoA€cpiKaHMuE 3alaHUA:
KOHTpOJ’IBHaH TOYKa HaIlpaBJICHa HAa OCBOCHUC 3HAHUH 110 pacueTy TCpMOANHAMHUYCCKUX

CBOWCTB OMHAPHON CMECH UCaIbHBIX T'a30B.

KoHTpoJibHbIE BOIPOCHI/3a/1aHUA:

3HaTh: OCHOBHBIE 3aKOHBI 1.B cMecu kuciopojia ¥ OKHCH yriiepojia mpu

TEPMOJMHAMUKA W YCIOBUS HX temriepatype 50 0C mapuuanbHOE TaBJICHHE KUCIOPOaa

MPUMEHEHUS pasuo 0,3 MIla. OmnpenenuTs MOJHOE IaBICHUE U €€
yIEIbHBIA 00BEM, €CII MOJIbHAS JI0JII OKMCH yIIIepoaa
pasHa 0,4.

Onucanue MKaJbI OLleHUBAHUS:

Oyenka: 5
Huorcnuii nopoe svinonnenus 3aoanus 6 npoyenmax: 90
Onucanue xapakmepucmuxu evlnoanenus 3Hanus: O1eHKa "0TINYHO" BBICTaBISETCS €CIIH 3aJaHue
BBITIOJIHEHO B MOJHOM 00BhEME HJIM BBITTOTHEHO MPEUMYIIIECTBEHHO BEPHO

Oyenka: 4
Huoicnuii nopoe evinonnenus 3aoanus 6 npoyenmax. 15
Onucanue xapaxmepucmuxu evinonneHus snanus: OueHkKa "XopoIo" BbICTABIIAETCS €CIIN
OO0JIBIIMHCTBO BOIIPOCOB PACKPHITO. BBIOPAHO BEPHOE HANpaBJICHHE JUIsl pEIIeHUs 3a/1a4

Oyenka: 3
Huoicnuii nopoe evinonnenus 3a0anus 6 npoyenmax. 55
Onucanue xapakmepucmuxu evinonneHus 3uanus: O1eHka "y10BIeTBOPUTENIBLHO" BBICTABIACTCS
€CITM 3aJJaHue MPEUMYIIECTBEHHO BBITIOJTHEHO

Oyenka: 2
Onucanue xapaxmepucmuxu evinoanenus snanus: OTNeHKa "HeyTOBICTBOPUTEIILHO" BEICTABIISICTCS
€CJIM 3aJIaHUE BBIITOJIHEHO HEBEPHO UJTU MPEUMYIIIECTBEHHO HE BBIMOJHEHO

KM-2. KoutrpoabHas padora Ne2 «Pacyer TepMOIHHAMHYECKHX MPOLECCOB
H/1€aJIbHOI0 ra3a»

®opmbl peajusanum: buners (MMCbMEHHBIH OMPOC)
Tun koHTpoabHOro Meponpusitusi: KontponsHas pabora




Bec xonTposabHoro meponpusitust B bPC: 15

IIpoueaypa npoBeaeHusi KOHTPOJIbHOI0 Meponpusitusi: Pa3zmaercss KaxIoMy CTYIEHTY CBOM
BapHUaHT KOHTPOJBHON paboThl, B KOTOPOil coaepkutcs 2 3agauu. IIpu BBITOIHEHUN KOHTPOJIBHOM
paboThl pa3peraerTcs MOJIb30BATHCS TOJIBKO KAJIbKYJIATOPOM M CIPAaBOYHBIMU TaOJIMLIAMU JUIs
UJEAIBHOTO rasa.

KpaTkoe conep:kanue 3a1aHusi:
KoHTposabHas Touka HarpaBjieHa Ha OCBOCHHE 3HaHMI 1-T0 3aKOHA TEPMOJUHAMUKH, pacueTa
H30IPOIECCOB HJICATbHBIX I'a30B, IOCTPOCHKE MPOLIECCOB HJICATBHBIX ra30B B p-V, p-T, V-T
JrarpaMmax.

KoHTposibHbIe BONPOCHI/3aJaHUA:

3HaTh: METO/IbI pacuera 1.Bo3nyx, 3anumatomuii mpu temmneparype t1 = 1301,67
TEPMOJIMHAMUYECKUX CBOMCTB U ORa u naBnennu pl paBHoM 2250,18 MM. pT. cT. 00BEM
MIPOLIECCOB UJICAIBHOTO Ta3a 0,1 M3 , pacmupsiercss o6paTuMo aguadaTHo 10 o0bemMa

0,3 M3 . OnpenenuTh KOHEYHOE JABICHUE Ta3a
COBEPILECHHYIO UM paloTy.

OnucaHue MKAJbI OLleHUBAHUS:

Oyenka: 5
Huoicnuii nopoe svinonnenus 3aoanus 6 npoyenmax: 90
Onucanue xapakmepucmuku binonenus 3nanus; OueHka "oTIMYHO" BBICTABIISIETCS €CIIU 3aJJaHUe
BBITIOJIHEHO B MOJIHOM 00BEME HJIM BBITIOJTHEHO MPEUMYIIIECTBEHHO BEPHO

Oyenka: 4
Huoicnuii nopoe evinonnenus 3aoanus 6 npoyenmax: (5
Onucanue xapakmepucmuxu evlnonenus 3Hanus: OLeHKa "Xopouo" BEICTaBISAETCS €ClIu
OOJIBIIMHCTBO BOIIPOCOB PACKPHITO. BEIOPAHO BEPHOE HAMPABJICHHE JUISI PEIICHUS 3a]1a9

Oyenka: 3
Huoicnuii nopoe evinonnenus 3a0anus 6 npoyenmax. 55
Onucanue xapaxmepucmuxu evinoaneHus snanus: OueHKa "y10BIETBOPUTEIBHO" BBICTABIIAETCS
€CJIM 3aJJaHue MPEUMYIIECTBEHHO BHITIOJIHEHO

Oyenka: 2
Onucanue xapaxmepucmuxu evinoanenus snanus: OTNeHKa "HeyT0OBICTBOPUTEIILHO" BEICTABIISCTCS
€CJIM 3aJJaHUE BBIITOJIHEHO HEBEPHO WUJTU MPEUMYIIECTBEHHO HE BBHIMOJIHEHO

KM-3. Kourpoabnas padora Ne3 «Onpenenenne TepMOANHAMHUYECKHX CBOMCTB H
pacyeT MpoueccoB BOAbI M BOASTHOIO Napa

®opmbl peaju3anum: buiersl (MMCbMEHHBIN OIPOC)

Tun kouTpoabHOro Meponpusitusi: KontponsHas padora

Bec konTposbHOro meponpusitusi B BPC: 25

IIpoueaypa npoBeaeHusi KOHTPOJbHOI0 MeponpusiTHs: PaboTa BBINIOIHAETCS B TEUEHHUE Maphl B
aynutopuu. Ilpu HamMcaHuum KOHTPOJIBHOM pabOThl MOXHO TIOJb30BAThCS KalIbKYJISTOPOM U
TabIMIIaMU CBOMCTB BOJIBI M BOASIHOTO Mapa Anekcanaposa A.A.

KpaTlcoe CoA€cpKaHME 3alaHUA:
KOHTpOJ’IBHaSI TOYKa HallpaBJICHA HA OCBOCHUC 3HaHUM O TCPMOANHAMHWYCCKUX CBOMCTBaxX U

MpoIieccax BOJBI U BOJSHOTO Tapa, MOCTPOCHHE MPOIIECCOB B p-V, P-T, V-T auarpamMmmax.

KoHTpoJibHbIC BONIPOCHI/3aJaHHA:

\ 3HaTh: CIMOCOOBI  OMpeneIeHUs \ 1.1. 3agansr mapametpsl : P=120 6ap, x=0.7.




CBOMCTB W  METOABI  pacyera
TEPMOJMHAMUYECKUX  IPOLIECCOB
peanbHOTO Ta3a

OnpenenuTh COCTOSTHUE U HAWTH V,h,s,u; MoKa3aTh 3TO
COCTOsIHME Ha P,V-, P, T- u T, S- tuarpammax.

2. Ompenenuth COCTOSIHUE U HANTH yJeNbHBIA 00beM
napa npu t =200 0C u s = 6 x/[x/kr-K Ilokazats
cocrosiaue Ha Ts, pv, pt, hs — quarpammax.

3. Cocrosiaue 3agano napamerpamu: p = 40 klla, t =
80°C. OmpenennThb 3TO COCTOSIHUE, HaiTh V, h, S, U;
MOKa3aTh 3TO COCTOsIHME Ha P,V-, pP,T-, T,s-
JTuarpaMmax.

4. B koren Bxoaut Boja npu P1 =120 6ap u t1 =250
0C u BBIXOIUT U3 HETO nap npu napamerpax P2 =100
6ap, t2 =600 0C. HaiiTu TemioTy, MoABOANMYIO K 1KT.
napa.

[IpencraButh nporecc B pv, Ts, hs u pt — muarpammax.

OnucaHue MKAJbI OLleHUBAHUS

Oyenka: 5

Huoicnuii nopoe sevinonnenus 3a0anus 8 npoyenmax. 95
Onucanue xapakmepucmuku blnoanenus 3nanus; OueHka "oTIMYHO" BBICTABIISIETCS €CIIU 3aJJaHue
BBITIOJIHEHO B MOJHOM 00BEME HJIM BBIITOJTHEHO MPEUMYIIIECTBEHHO BEPHO

Oyenka: 4

Huoicnuii nopoe evinonnenus 3aoanus 6 npoyenmax. (5
Onucanue xapaxmepucmuxu evinonenus 3Hanus: OueHKa "Xopouo" BEICTaBISAETCS €CIU
OOJIBITMHCTBO BOIPOCOB PACKPHITO. BRIOPAHO BEPHOE HANIPABIICHHE /ISl PEIICHUS 3a/1a4

Oyenka: 3

Huoicnuii nopoe evinonnenus 3a0anus 6 npoyenmax. 55
Onucanue xapaxmepucmuxu 6vinoaneHus snanusa: OueHKa "y10BIETBOPUTEIBHO" BEICTABIIAETCS
€CJIM 3aJJaHue MPEUMYILIECTBEHHO BHIIIOJIHEHO

Oyenka: 2

Onucanue xapakmepucmuxu evinoanenus sHanusa: OneHKa "Hey10BIeTBOPUTENIbHO" BBICTABIISAETCS
€CJIM 33JJaHUE BBINIOJHEHO HEBEPHO UJIM MPEUMYILIECTBEHHO HE BBIIIOJIHEHO

KM-4. PacuerHoe 3a1anue Nel «Pacyer nmpon3BoJIbHOI0 TEPMOANHAMUYECKOT0 IMKJIA,

COCTOSAIEI0 U3 NATHU PA3JIMIHBIX MPOLECCOB, COBEPIIACMBIX UI€AJIBHBIM I'a3omM »

®opmbl peaju3anum: buiersl (MMCbMEHHBIN OIPOC)
Tun koHTpOILHOTrO MeponpuaTHs: J[omamiHee 3aganue
Bec konTposbHOro meponpusitusi B BPC: 25

IIpoueaypa mnpoBeaeHusi KOHTPOJbHOro MeponpusatTusi: CTyIeHTaM BBLIIAETCS 3aJaHHE CO
cpokoM wucronHeHus 4 Henenu. Ilo wcTeyeHHIo cpoka CTYIEHT JOJDKEH CAATh MPEernojaBaTesro
MOJTHOCTBIO O(hOpMIIEHHOE 3a7aHue Ha JucTtax ¢opmMaToM A4 ¢ MOAPOOHBIM PACUETOM KaXKIIOTO
nporiecca 1 0hOPMIICHHBIMU B MacIiTade aAuarpaMMaMu

KpaTkoe cogep:kanune 3a1aHus:
KoHTposibHast TOUKa HANpaBIeHA Ha OCBOCHHE 3HAHUH MPOIECCOB, COBEPIIASMbIX H/ICaTbHBIM

razom. B kauecTtBe PAaCUCTHOI'O 3a/laHU NPCAJIaracTCs BbIIIOJIHUTL PaCcuCT
TEPMOANHAMHUYCCKOI'O IUKJIA, COBEPIIAEMOT0 UACAJIBHBIM I'a30M U COCTOAIICTO M3 IIATH
mponeccoB — U30XOPHOTO, I/I306apHOTO, HU30TCPMHUYICCKOTO, a,Z[I/Ia6aTHOFO H NOJIUTPOITHOT'O
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nporieccoB. OCOOEHHOCTBIO pacyeTa MpOoIeCcCOB UCaTbHOIO Ta3a B Kypce TepMoanHamuka, B
OTJIMYME OT pacuera aHAJIOTUYHBIX MPOIIECCOB, U3yYaeMBbIX B Kypce (DU3HKH, SBISETCS
UCII0JIb30BaHUE CIELIMAIIbLHON METOIUKH, ITO3BOJIAIOIIEH YUYUTHIBATH 3aBUCUMOCTh
TEIIOEMKOCTH MJICaIbHOIO Ta3a OT TeMrepaTypsl. Takas MeToauka o0ecreunBaeT TOUHBIM
(MH)KEHEpHBII) pacueT MPOLECCOB U IIUKJIOB UJIealIbHOTO Ta3a. [Ipu aTom pacuersl
BBITMIOJHSIOTCS C IIOMOIIBIO CIIEUATbHBIX Ta0MINII, COAEPKAIIMX 3HAYCHHS YACTbHOM
BHYTPEHHEHN 3HEPIUHU, PHTAIBIIUU U SHTPOIIUH, PACCUNTAHHBIX C YUETOM 3aBUCUMOCTHU
TEIJIOEMKOCTH OT TeMIepaTyphbl

KOHTpOJILHLIe BOHpOCbI/SaL[aHI/Iﬂ:

YMeTs: paccUMTHIBATH 1.LIuKJ1 COCTOUT U3 CIEAYIOUINX MPOLIECCOB:
MIPOU3BOJIHLHBIC 1-2 n =const
TEPMOJMHAMHYCCKUE IIUKITBI 2-3 v=const
UJICaTbHOTO Ta3a U OICHUBATh WX 3-4 s=const
3¢ (HEeKTUBHOCTH 4-5 t=const
5-1 p =const

PaGouee Teno- AByOKHCH yriepoa.

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

[Tokazarens moauTpomsl mporecca n=2,4.

Paccunrats:

1)  mapametpsl (p, v, T) B KaKI0i TOYKE HUKJIA U
¢bynkuuu coctosiHus (U, h, s);

2)  TemnoTy, paboTy pacIInpeHusi, U3MEHEHHE
BHYTpPEHHEH YHEPTHH, SHTAIBIIUN U SHTPOITUH IS
KaxkJ0ro mpotiecca. Paccuurarh 9T0 ke 3a BECh IHKIT,
3) TepmuuecKHil KOADDHUIMEHT MOJIE3HOTO ICHCTBUS
LUKIIA.

I'a3 cunTaTh WIEATHHBIM, €T0 TEIJIOEMKOCTh —
3aBHCSIIEH OT TEMIEPATYPHI, TPOLECCHl — OOPATUMBIMH.
[IpencraBuTh ABE CBOJIHBIC TAOIHUIIBI: IIEPBAS —
napamMeTpoB U QYHKIUN COCTOSIHUS IS KQXKI0M TOUKU
LUKJIa, ¥ BTOpas — JUIs TETUIOThI, paboThl, AU, Ah, As u
Tcp niist Bcex mMpoOLECCOB.

[IpencraBuTk nuka B Macmrade B p-v U T-s AuarpaMmMax.
J171s BeIYEpUMBAHMSI IUKIIA TIPU HEOOXOTUMOCTH
paccuuTaTh HECKOJIBKO MPOMEKYTOUHBIX TOUYECK.
Cunrarts, yto s=0 npu T0=273,15 K u p0=0,1 Mna.

OnucaHue MKaJbI OlleHUBAHUS:

Oyenka: 5
Huorcnuii nopoe evinonnenus 3aoanus 6 npoyenmax. 90
Onucanue xapaxmepucmuxu vinoineHus snanus: OueHka "oTIMYHO" BBICTABIISETCS €ClU 3aJaHHe
BBITIOJTHEHO B TTOJTHOM 00bEME WIIH BBITIOJTHEHO MPEHMYIIIECTBEHHO BEPHO

Ouyenka: 4
Huoicnuii nopoe evinonnenus 3aoanus 6 npoyenmax. 15
Onucanue xapakmepucmuxu evinonneHus 3uanus: O1eHKa "Xopouo" BHICTABISETCS eCln
OOJIBIIMHCTBO BOIPOCOB PACKPHITO. BEIOPAHO BEPHOE HAMPABICHHUE JUISI PEIICHUS 32,124

Oyenxka: 3
Huoicnuii nopoe evinonnenus 3a0anus 6 npoyenmax. 55
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Onucanue xapakxmepucmuxu evinoaneHus snanus: OueHKa "y10BIETBOPUTENIBHO" BHICTABIIAETCS
€CIIM 3aJJaHue MPEUMYIIECTBEHHO BBITOJIHEHO

Oyenka: 2
Onucanue xapakmepucmuku 8binoanenus 3uanus. OueHka "Hey10BIETBOPUTEILHO" BBICTABIIACTCS
€CJIM 3aJ]JaHUE BBITIOJIHEHO HEBEPHO WJIM MPEUMYILECTBEHHO HE BBITTOJIHEHO

KM-5. KontpoabHas padora 4 «Pacuer npoueccoB B Cy:KMBAIOIIMXCS COIJIAX H
comiax JlaBansa»

®opmbl peajau3anum: buiers! (MMCbMEHHBIN OIPOC)

Tun kouTposbHoro meponpusitusi: KonrposbsHas padora

Bec koHTpObHOrO MeponpusTusi B BPC: 25

IIpoueaypa npoBeneHusi KOHTPOJbLHOro Meponpusitusa: KonTponpsHas pabora paccunTaHa Ha 2
gaca. KaxxgoMy CTyIaeHTy pa3maercs CBOM BapwaHT Owiiera. Pa3permaeTcsi moJIb30BaThCS TOJIBKO
KaJIbKYJISTOPOM U TaOJIMIIaMU CBOMCTB ra30B U BOJSHOTO Hapa.

Kparkoe cogep:xanue 3aiaHus:
KoHTtposnbHas Touka HarpaBjieHa Ha OCBOCHUE 3HAHUH O MpOoILeccax B CYKUBAIOIIKX COIIaX U
corutax JlaBas, moctpoenue hs- u Ts- tuarpaMM UCTEYEHHS U3 COILI.

KoHTpoJibHbIE BOIPOCHI/3a/1aHUA:

3HaTh: METO/BI pacyera 1.1. Boasnoit nap npu aasnenuu pl =5,5 Mlla u
o0paTUMBIX U HEOOpPaTUMBIX temriepatype t1 =450°C noctynaer k cory JlaBasns.
IIPOLIECCOB B MOTOKE UICAIBHOIO U Hasnenue 3a comom pep = 1,0 MlIla. Onpenenuts
peabHOro rasa; CKOpOCTb Tapa Ha BBIXOJIE U3 COIJIa U PAcXOJ Napa, eciu
IJI0LIa/1b MUHUMAJIBHOI'O CEUYEHUs COILIa fmun =

75 mM2. IIpencraBuTh mporiecc B h,s- quarpamme.

2. Bo3nyx npu gaBneann Pl =1 MIla u Temmneparype tl
=450°C noctynaer co ckopoctbio wl = 140 m/c k
CyKUBarolumMmcs coriam. /laBieHue 3a comiaMu pep =
0,2 MIIa. Onpenenuts pacxon BO31yXa U €ro
TEMIEpaTypy Ha BbIXoe U3 coruia. [lnomans BHIXOAHOTO
ceuenus coma f2 = 130 mm2. CkopocTHOIA
kod(durment comna ¢ = 0,92. IIpencraButh mporiecc B
T,s- nuarpamme.

OnucaHue MKaJbI OlleHUBAHUS:

Oyenka: 5
Huorcnuii nopoe svinonnenus 3a0anus 6 npoyenmax: 95
Onucanue xapakmepucmuxu evlnoinenus 3Hanus: OleHKa "0TINYHO" BBICTaBISETCS €CIIH 3aJaHue
BBITIOJTHEHO B MOJTHOM 00BEME HIIH BBITTOTHEHO MPEUMYIIIECTBEHHO BEPHO

Oyenka: 4
Huoicnuii nopoe evinonnenus 3aoanus 6 npoyenmax. 15
Onucanue xapakmepucmuxu evinonnenus 3uanus: O1eHKa "Xopouo" BHICTABISETCS eCln
OOJIBIIMHCTBO BOIPOCOB PACKPHITO. BEIOPAHO BEPHOE HAMPABICHHUE [Tl PEIICHUS 32,124

Oyenxka: 3
Huoicnuii nopoe evinonnenus 3a0anus 6 npoyenmax. 55
Onucanue xapakmepucmuxu evinonneHus 3uanus: O1eHKa "y10BIeTBOPUTEIBLHO" BBICTABIACTCS
€CIIM 33JJaHue MPEUMYIIECTBEHHO BBITIOJTHEHO

Oyenka: 2
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Onucanue xXapakmepucmuKu 6blNOJIHEHUSl 3HARUA.! OI_IGHKa "HCYI[OB.HCTBOpI/ITCJIBHOH BBICTABJIACTCSA
€CJIK 3aaHNEC BBIITOJIHEHO HCBCPHO HUJIN IMTPEUMYIICCTBEHHO HE BBIITIOJITHEHO

6 cemecTp

KM-6. KoutpoJsbHas padora 5 «PacyeTr npocThIX HUKJIOB X0JOAUJIBHBIX U
TeIUIOHACOCHBIX YCTAHOBOK)

®opmbl peaau3anum: bunersl (MMCbMEHHBINH OIPOC)

Tun kouTposbHoro meponpusitusi: KonrponbsHas padora

Bec koHTpobHOr0 Meponpustusi B BPC: 20

IIpoueaypa mnpoBeneHHsi KOHTPOJIBLHOro Meponpusitusi: CTyaeHTaM BBLAAIOTCA OWIIETHI ¢
WH/IMBUYaJIbHBIMA BapUaHTAMU KOHTPOJIBHOM paboThl. B TeyeHMHM mapbl CTYAEHTHI JOJIKHBI
paccuMTaTh 3aJaydd, IPU 3TOM pa3pellaeTcs MOJIb30BATHCSA TOJBKO KaJIbKYJISITOPOM U TaOIULIAMU
TEPMOJIMHAMUYECKUX CBOMCTB UACAIBHOIO I'a3a U CBOMCTB XJ1aJar€HTOB.

KpaTkoe conep:kanue 3a1aHusi:
KOHTpOJIBHa?I TOYKa HaHpaBHeHa Ha OCBOCHHUC 3HaHI/If/'I 110 pvaeTy HpOCTI)IX IIUKJIOB
XOJIOJMIIBHBIX U TETJIOHACOCHBIX YCTaHOBOK.

KoHTpoJibHbIE BONIPOCHI/3aJaHUA:

Ymerts: paccuuThHIBaTh 1.0npenenuTs MOIIHOCTD MIPUBOIA, KOJIMYECTBO
TEPMOIMHAMUYECKHUE LUKJIBI TEIJIOTHI, IEPEIaBAEMON B OKPYKAIOLIYIO CpPEely, pacxos
XOJOJWJIBHBIX M TEMJIOHACOCHBIX XJIaJJareHTa — aMMHUaKa, XOJIOMIIbHBIN K03 uImeHT u
YCTaHOBOK skceprerudeckuit KIIJ[ mapokxomipeccuoHHOM

XOJIOJIMJIBHON YCTAHOBKH XOJIOONIPOU3BOIUTEIBHOCTHIO
250 xJIx/c. TemmepaTypa B XOJIOAHILHOM KaMepe paBHA
-13°C, oxpyxatomeii cpeasl 20°C, BHyTpeHHUI
otHocutenbHbl KITJ[ komnpeccopa 0,86. MunumanbHas
Pa3HOCTh TEMIIEPATYpP B TEIUIOOOMEHHUKAX MEXTY
rperoIieit u HarpeBaeMou cpenamu 4,9°C.

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 evinoaneHus snanua: OueHkKa "XopoIo" BbICTABIIAETCS ECIIN
OO0JIBIIMHCTBO BOIIPOCOB PACKPHITO. BBIOPAHO BEPHOE HANpaBJICHHE JUIsl pEIIeHUs 3a/1a4

Oyenxka: 3
Huoicnuii nopoe evinonnenus 3aoanus 6 npoyenmax. 55
Onucanue xapakmepucmuxu evinonneHus 3uanus: O1eHKa "y10BIeTBOPUTENILHO" BBICTABIACTCS
€CIIM 3aJJaHue MPEUMYIIECTBEHHO BHITIOTHEHO

Oyenka: 2
Onucanue xapaxmepucmuxu evinoineHus sHanus: OTNeHKa "HeyI0BISTBOPUTENLHO" BEICTABIISCTCS
€CJIM 33JIaHUE BBITOJIHEHO HEBEPHO HJIU MIPEUMYIIECTBEHHO HE BBITOJTHEHO
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KM-7. KontpoJsbHas padora 6 «Pacuer TepMOAUHAMUYECKUX IIUKJIOB
NMapoTYPOMHHBIX U ra30TYPOMHHBIX YCTAHOBOK»

@opmbl peasu3anun: bunets (MMCbMEHHBINA OITPOC)

Tun KoHTpoIBHOr0 MeponpusaTus: KontponsHas padora

Bec konTpoabHoro meponpusitusi B BPC: 20

IIpouenypa npoBeeHusi KOHTPOJIBLHOT0 MeponpusiTus: PaboTa BBITIONHSETCS B TEUCHUE IBYX
yacoB B ayauTopuu. [Ipu HanmucaHuy KOHTPOJIBHON pabOThl MOKHO IMOJIb30BATHCS KABKYISITOPOM
¥ TaOIUIIaMK CBOKCTB Ta30B, BOJBI M BOJSTHOTO Iapa.

KpaTkoe conep:kanue 3a1aHusi:
KoHTposbHas Touka HarpaBjieHa Ha OCBOCHHE 3HAHUN O PacyeTe TCPMOTUHAMUYICCKHUX IIUKIIOB

NapoTypOMHHBIX U Ta30TypOMHHBIX YCTAHOBOK

KOHTpOJILHLIe BOHpOCbI/SaL[aHI/Iﬂ:

YMeTs: paccuuThHIBaTh 1.Onpenenuts Tepmuueckuii u BHyrpeHHuid K111 nukna,
TEPMOANHAMUAYECKHUE LIUKJIBI momTHOCTh I'TY, KoIM4ecTBO OTBEICHHON U
TEIJIOCWJIOBBIX YCTAaHOBOK; nojBeaeHHou Teminotsl, eciau t1=20 °C, p1=100 kl1a,

p2=600 kIIa, t3=700 °C, hoiT=0.9; hoiK=0.85;
m=2-10"5 kr/4. [IpoIyKThl CrOpaHHs CYUTATD
WJICTbHBIM ra30M, 00JIaJafOIIMM CBOHCTBAMU BO3yXa.

Onucanne MKAJbI OIIEHUBAHUS

Ouyenka: 5
Huoichuii nopoe evinonnenus 3aoanus 6 npoyenmax. 95
Onucanue xapakmepucmuxu evlnoinerus 3Hanus: O1eHKa "OTINYHO" BBICTABIISIETCS €CJIM 3aJaHUe
BBIIOJIHEHO B TIOJTHOM 00'bEME MJIH BBITIOJHEHO MMPEUMYIIECTBEHHO BEPHO

Ouyenka: 4
Huodicnuii nopoe évinonnenus 3adanus 6 npoyenmax: 15
Onucanue xapaxmepucmuxu evlnoinenus 3Hanus: OLeHKa "X0opoIIo" BEICTaBISETCS €CITN
OOJIBIIIMHCTBO BOIPOCOB PACKPBITO. BBIOPAHO BEPHOE HAIPABJICHUE JJIS pElIeHUs 3a/1a4

Oyenka: 3
Huodienuii nopoe sévinonnenus 3adanus 6 npoyenmax: 55
Onucanue xapakmepucmuxu ebinoanenus snanus: OueHka "yJIoBIeTBOPUTENHHO" BBICTABIISETCS
€CITU 3a/1aHue NMPEUMYILECTBEHHO BHITIOJIHEHO

Oyenka: 2
Onucanue xapaxmepucmuku 6vinoaneHus snanus: OLeHKa "Hey10BIETBOPUTEIIBHO" BBICTABIIAETCS
€CJIM 3aJIaHUE BBIITOJIHEHO HEBEPHO WUJIU MPEUMYIIECTBEHHO HE BBIOJIHEHO

KM-8. PacueTtHoe 3a1aHue 2 «Pacuyer CJI0KHBIX TEPMOAUHAMUYECKUX IUKIIOB)

®opmbl peanusanuu: [lucbMenHas padora

Tun KoHTpoILHOTrO MeponpusTHs: J{omaiiHee 3aganue

Bec koHTpobHOr0 Meponpusitusi B BPC: 30

IIpouenypa mnpoBeaeHMs KOHTPOJBLHOIO MeponpusaTusi: PacueTHoe 3agaHuMe BbLAAETCSA
CTYJEHTaM Ha JIOM - CPOK BBINOJIHEHUS 4 HeJlenu

KpaTkoe cogep:xkanune 3a1aHus:
KoHTposibHast TOUKA HAMPaBJICHA Ha OCBOCHHE 3HAHUH O pacyeTe CI0KHBIX
TEPMOAMHAMHYECKUX [IUKJIOB. B KauecTBe pacueTHOro 3aaHusl MPeIaracTcsi BHITIOIHUTD
pacueT CIOKHOTO TePMOANHAMUYECKOTO IIMKJIA: KaCKaJHOT0, MHOTOCTYIIEHYATOr0 IIUKIIa
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XOJIOJMIBHON YCTAHOBKU WJIM OMHAPHOTO LUKJIa OJTHOKOHTYPHOH IMapora3oBoil yCTaHOBKH.
JloKHBI OBITH ONPEETICHBI OCHOBHBIE XapaKTEPUCTUKH YCTAHOBOK U UX 3(()EKTUBHOCTh
(k). Pacder mpou3BOaUTCS C IOMOUIBIO TAOJIUI] TEPMOAMHAMUYECKUX CBOMCTB XJIa/Iar€HTOB,
ra3oB M BOJSHOIO Iapa.

KOHTpOJ’[LHLIe BOHpOCbI/SaL[aHI/Iﬂ:

YMeTb: pacCcUMTHIBATH CIOKHbBIC 1.Paccuntarh TepMOAMHAMUYECKUN LIUKII
TEPMOJMHAMHYECKHE LUKJIIBI JBYXCTYNEHYATON NapOKOMIIPECCUOHHON XOI0MIbHOMN
XOJIOAWJIBHBIX M TEIJIOCHUIIOBBIX YCTaHOBKH XOJIOIOTIPOU3BOANTENHHOCTHIO 40 kJ[x/c pu
YCTaHOBOK; TeMrepaType B XoJoAwibHoi kamepe txonl =-33 °C u

100 x/Ix/c mpu txon2 =-9,7 °C. XnagareHT — ¢ppeoH
R22. Temnepatypa okpyxarouiei cpeast 14,6 °C.
Anmna6arneiii KITJ kommpeccopos 0,87. MunumanbHas
Pa3HOCTh TEMIIEPATyp B TEIIIOOOMEHHUKAX MEX]LY
rperoleii 1 HarpeBaeMmon cpenamu pasia 5 °C.

Jlanee ornpenenuTs cieayuiee:

1. [Tapametpsl (p, T, A, s, X) XJ1aareHTa BO BCEX
XapaKTEepPHBIX TOYKAX LMKIIA U MPEACTaBUTh UX B
TabIIHOU (hopMme.

2. Mo1HOCTh MPUBOA KOMIIPECCOPOB,
KOJIMYECTBO TEIJIOTHI, OTIAHHOM B OKPYXKAIOIIYIO CPEeay
3a €AMHUILY BpeMeHU U 3kceprerudeckuii KIT{
YCTaHOBKH.

3. MaccoBble pacxo/ibl XJIaJJar€HTa BO BCEX
JTUHUSAX CXeMbI (YKa3aTh Ha CXeMe).

4. N300pa3uth NpUHLMIIHAIBHYIO CXEMY
YCTaHOBKU U IIUKJ B 7,5 — Auarpamme.

Onucanue MIKAJbI OLlEeHUBAHUS

Ouyenxa: 5
Huodienuii nopoe evinonnenus 3adanus 6 npoyenmax: 95
Onucanue xapakmepucmuxu evlnoinerus 3Hanus: O1eHKa "OTINYHO" BBICTABIISETCS €CIIM 3aJaHue
BBITIOJTHEHO B MOJIHOM 00'beMe WIJIH BBITIOTHEHO MPEUMYIIIECTBEHHO BEPHO

Ouyenka: 4
Huodicnuii nopoe evinonnenus 3adanus 6 npoyenmax: 15
Onucanue xapaxmepucmuxu evlnonenus 3Hanus: OLeHKa "X0opoIIo" BEICTaBISETCS €CITN
OOJIBIIIMHCTBO BOIPOCOB PACKPBITO. BBIOPAHO BEPHOE HAIPABJICHUE JJIS pelIeHUs 3a/1a4

Oyenka: 3
Huoicnuii nopoe evinonnenus 3a0anus 6 npoyenmax. 55
Onucanue xapakmepucmuxu evinonneHus 3uanus: O1eHka "y10BIeTBOPUTENILHO" BBICTABIIACTCS
€CITM 3aJJaHue MPEUMYIIECTBEHHO BBITIOTHEHO

Oyenka: 2
Onucanue xapaxmepucmuxu evinoanenusi snanus: OTNeHKa "HeyTOBICTBOPUTEIILHO" BEICTABIISICTCS
€CJIM 3aJIaHUE BBIITOJIHEHO HEBEPHO UJTU MPEUMYIIIECTBEHHO HE BBHIMOJHEHO

KM-9. 3amura 1adopaTopHbIX padoT TeCTHPOBaHUEM
®opmbl peanusanuu: KomnerorepHoe 3a1aHue

Tun koHTpoBLHOr0 Meponpusitusi: TecTupoBanue
Bec konTposbHoro meponpusitusi B BPC: 30
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IIpouenypa npoBeaeHNsi KOHTPOJIbHOTO MEPONPUATHS: 32 ONPEJICICHHOE BPEMsI CTYICHTY HaJI0
OTBETUTh Ha 5 BOINPOCOB - BBIOpATh MPABWIBHBIA OTBET W3 MPEIIOKCHHBIX. 3a KaXKIbIid
MPABWIBHBIA OTBET - CTYJACHT MoJiydaeT | Oaji, eciu CTYISHT OTBETHJI CO BTOPOU IMOMBITKH, TO
noydaet 0,5 O6ayma. MUHUMAaIbHBIH TPOXOMHON Oayul Juisl 3aluThl TecTUpoBaHueMm - 3,5. Ilpwu
MOJIY4YSeHUH TPU TECTUPOBAHUU MEHbILE 3,5, MPEeIOCTaBIsAETCs MPABO Yepe3 HECKOJIbKO JHEH Ha
MOBTOpPHOE TecTupoBaHue. llocie 3amuThl BCEX BBIMOJIHEHHBIX CTYIAEHTOM paboOT HTOrOBOM
OIICHKOW 32 KOHTPOJIBHOE MEPOIPHUSATHE BBICTABISACTCS CpeIHE-apuMETHUeCKas OIICHKA BCEX
TECTUPOBAHUM, OKPYTIICHHAS JI0 LIEJI0r0 YKCa.

KpaTlcoe coacpikaHMe 3alaHUS:

KoHTposibHasi TOUKa HanpaBjieHa Ha OCBOCHHE 3HAHUHU 110 TeMaM “O0paTHbie
TEPMOJMHAMUYECKUE IIUKIIbI XOJIOUIBHBIX U TEIUIOHACOCHBIX YCTAaHOBOK,
“TepMOIMHAMHUYECKHE ITUKJIIbI TETIOCHIIOBBIX YCTAaHOBOK U “M30paHHBIE T1aBbI
tepMmoauHamuku”. [IporpamMmoit Kypca mpeaycMOTPEHO BBIMOHEHUE 3-X JIA0OPATOPHBIX
pabot Ha crennax Jlaboparopun TexHUYECKON TEPMOIMHAMUKH, BHITIOJHEHHBIX "B xKenese".
[Ipu aucTaHIIMOHHOM OO0YYEHHHU UCIOJIB3YIOTCSl BUPTYaAJIbHBIE MOJICNIN ATUX JIA0OPAaTOPHBIX
pabot. [Tocne BbImoIHEHHS TaOOPATOPHON PaOOTHI CTYACHT B TEUCHUH JBYX HENleb
BBITIOJTHSET HEOOXOIUMEBIC pacueTsl U rpaduyeckue Marepuaibl. [lociie mpoBepku
O0(OPMIICHHOTO OTYETa MPH OTCYTCTBUU 3aMEUYaHHM CTYJIEHT J0IMycKaeTcs K 3amure. Tect K
KXo 1ab0opaTopHOM paboTe BKIIOYAET 5 BOIIPOCOB M BApUAHTHI OTBETOB. MICTIONB3YIOTCS
pa3HbI€ TUIIBI OTBETOB: "OAWH U3 MHOTHX", "HECKOJIBKO U3 MHOTUX", "pacroioXuTh B MOPSJIKE

BOo3pacranus", "mosue BBoga" u ap.

KoHTpoJibHbIE BOIPOCHI/3a/1aHUA:

Ymerts: 3KCIEPUMEHTAIBHO
ONpEACNATh TEPMOJAMHAMUYECKUE
XapaKTEePUCTUKU IIPOLIECCOB
UAealbHOr0  ra3a,  BIAXHOIO
BO3]1yXa, BOJBI U BOJISTHOTO Tapa.

1.BbiGepute THI comuia (CyKHBAIOLIEECs COIUIO WK
coruio JlaBains) AJi MOJHOTO MCIIONB30BaHUS Mepenaaa
JABJICHUH B TPEX CIIydasx:
a) p0 =10 6ap, pcp = 6,5 Gap,
6) p0 =10 6ap, pcp = 5,46 6ap,
B) p0 = 10 6ap, pcp = 2,5 Oap.
(PO, pcp - maByieHus apa nepesi COrIoM U 3a HUM;
Bxp=0,546).
1.a) cyxuBaroiee, 6) JlaBans, B) JlaBamns
2.a) JIaBans, 0) cyuBarollee, B) Cy>KUBaloIee
3.a) Jlaans, 0) cykuBaroiee, B) Jlapasns
4.a) cyxuBarolee, 0) cyxuBaroriee, B) Jlapamns
5.a) JIaBans 0) JlaBassi, B) Cy)KHBarOIIIee
Otser: 4

OnucaHue MKaJbI OlleHUBAHUS

Oyenka: 5

Huoicnuti nopoe evinonnenus: 3a0anus 8 npoyermax: 100
Onucanue xapaxmepucmuxu 6bINOJIHEHUS 3HAHUA: S TIPAaBUIIbHBIX OTBETOB

Ouyenka: 4

Huoicnuii nopoz evinonnenus sadanus 6 npoyernmax. 80
Onucanue xapakxmepucmuxu bInoIHeHUs 3Hanus: 4 paBUIbHBIX OTBETA

Oyenxka: 3

Huoicnuii nopoe evinonnenus sadanus 6 npoyenmax.: 60
Onucanue xapakxmepucmuxku 6bINOJIHEHUs 3HaAHUA: 3 TIPaBUIIbHBIX OTBETA

Oyenka: 2

Onucanue xapakmepucmuku 6blnOJIHeHUA 3HARUA TaHO MCHEC TPEX IMMPABUJIBHBIX OTBECTOB
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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. 3otepmbl Ban - nep - Baanbca B p,v - Auarpamme.
[IpaBuio MakcBenia.

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. IIpencraButh 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
9K3aMEHAIIMOHHOM cecCUM. DK3aMeH NpOBOIUTCA B YCTHOM (opme. CTyneHTy Ha HMOJArOTOBKY K
ounery orBoautcs Bpemsi 60 muH. Bpemst onpoca oOyvaromerocst He 6oiee 30 MuH. DK3aMeHATOP
oueHHBaeT o00OBEM OTBeTa IO OwWjeTy, BIpaBe 334aTh OOydarouleMycs JIOTOJHUTEIbHBIC
TCOPCTUUCCKHUEC W NPAKTUUCCKHUE BOIIPOCHI M3 IMEPCUHA BOIIPOCOB AUCHUIIIWHBI. CTYIIGHT MOXET
HI0JIB30BaThCs paboyei MporpaMMoil JUCHUILTHHEL, KAIBKYISTOPOM U CIIPaBOYHOM JTUTEPATYPOI.

L. Ilepeuenv Komnemenyuit/uHOUKaAMOpPoO8 u KOHMPOAbHBIX 60NPOCOB NPOGEPKU PE3YTbIANO8
0C80eHUA OUCUUNTUHDL

1. Komnerenmusi/Uuaukarop: MJI-1nk-1 JleMoHCcTprpyeT moHMMaHHuE OCHOBHBIX 3aKOHOB
TEPMOJIMHAMUKHU U MPUMEHSET UX JJIs1 PACUETOB TEPMOJIUHAMUYECKUX MPOLECCOB B DJIIEMEHTaX
HSHEPTreTUYECKUX CUCTEM Pa3TUYHOr0 Ha3HAYCHUS

Bonpocel, 3aganus
1.ITepBblit 3aK0H TEPMOIMHAMUKH JIJIsl TOTOKA BEIIECTBA, BBIBO (hopmyiibl. PabGoTta
pacuMpeHust 1 TeXHU4Yeckas padora.
2.YpaBHEHHE COCTOSIHUA B BUpHaAJIbHOHN Qopme. Bupuanbabie KoapGuueHTsl, z, p -
JarpaMma peanbHOro rasa. Beluncinenue BToporo BUpHaabHOTro ko3¢ (puIeHTa 1o
HKCIEPUMEHTAJIbHBIM JaHHbBIM.

3.ITonutponusiii npouecc. PopMynbl COOTHOUIEHHS TAPAMETPOB B MOJIUTPOITHOM IIpOLIEcCce
uaeanbHoro rasa. Pabora monurponHoro npouecca. [lonurpomnHeie npoueccsl B p,v -
JlarpaMme.

4. Cmecu ra3oB. CriocoObl 3a/1aHUsI CMECH U UX B3aUMHBIN TEpecuéT, Kaxymascs
MOJIEKYJIIpHAsl Macca U ra3oBas MMOCTOSTHHAS CMECH.

5. M30x0pHas TemIoEMKOCTh PEaTbHOTO U UI€ATBHOTO rasa.

6. ®opMyNIHpPOBKH BTOPOTO 3aKOHA TePMOJANHAMHUKH. OOpaTHMbIe 1 HEOOpATHMBIE TTPOIIECCHI,
IPUYHHBI HEOOPATUMOCTH, YCIOBHUE OOPAaTUMOCTH ITPOIIECCOB.

7 IlpaBuio ¢a3 ['nb6ca.

8.OHeprus ['enbMrosnbia, Kak XapakTepucTHUecKas PyHKIUS.

9.Btopas Teopema Kapno.

10.CooTHomeHre MeXIy pabOTOM ITUKJIA, TOABEICHHOW U 0TBeIeHHOM TerutoToi. KIT/]
npsmoro nukia. [Tpsamoit o6parumsrii ukn Kapuo u ero KIT/.
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MarepuaJsl 1JI1 NIPOBEPKHU OCTATOYHBIX 3HAHUM
1.ITo kakoit hopmyse pacCUUTHIBAETCS TEIJIOTAa B U30XOPHOM Mporiecce 1-27
OTBeTHI:
1.q=T1(s2-s1)2.g=T2(s2—-s1)3.q=h2-hl4.g=u2-ul5.qg=v (p2-pl)
Bepnplii otBeT: 4
2.Kak U3MEHSI0TCS apaMeTpbl BOJSTHOTO Mapa (IaBieHUE p, SHTAIBIUS N, SHTPOIHS S) B
MPOIIECCE €r0 TEUCHHMSI Yepe3 CyKUBaromieecs corio ¢ kodddumuentom ckopoctu ¢=0,97
OTtBeTsI:
1. p — ymeHnb11aercs 2. p — yBenuuuBaercs 3. p — He u3mensiercs 4. h — ymenpmraercs 5. h —
yBeau4nBaeTcs 6. h — He u3MeHseTcs 7. s — yMEHbIIaeTcs 8. s — yBeIuuuBaercs 9. s — He
W3MEHSETCS
Bepnsiit otBet: 14 8
3.Kak u3MeHsI0TCs mapaMeTphbl BOASHOTO Mapa (JaBjacHue p, SHTAIbIU N, 3HTpOIHUS S) B
MIPOLIECCE €0 TeUSHHsI Yepe3 CyKHUBarolieecs comio ¢ koddduunenrom ckopoctu ¢=17?
OTBeTHI:
1. p — yMenb1iaercs 2. p — yBenuuuBaeTcs 3. p — He usmensercs 4. h — ymenpimaercs 5. h —
yBenmmuuBaeTcs 6. h — He u3Mensiercs 7. s — yMeHbInaercs 8. S — yBenuuuBaercs 9. s — He
U3MEHSETCS
Bepnpiii otet: 149

wsa Wy wsa Wy
e
4.
Ha pucynke n3o0pakeHsl JBa KaHalla: CY>KHBAIOIIUNICS U pactuupsitonuiics. Kak onn
Ha3bIBatOTCA?

(Wl — ckopocTh mapa Ha BXOZI€ B KaHaJl, @ —MECTHasi CKOPOCTb 3BYKa).

OTBeThI:
1. CneBa — comJio, cripaBa — comuio 2. CneBa — comuio, crpasa — quddyzop 3. Cnesa —
nuddyzop, cnpasa — coruio 4. Cnea — nuddyzop, cnpasa — nuddyszop 5.0npeneneHHo
OTBETUTH HEJNb35

BepHnrriit otBeT: 2
5.Kak u3MeHsI0TCs 10 JUIMHE COIUIa CKOPOCTh W M MAaCCOBBIM pacxo M mapa?

OTBeThI:
1.w ymeHbIaeTcs 2.w yBeJIMUUBaeTcs 3.w He u3MeHseTcs 4.m yMeHblaercs 5.m
YBEIMYHUBACTCS 6.m HE U3MEHSETCS

BepHsliii otBeT: 2 6
6.MosnbHas n3006apHas TEMI0eMKOCTh Bo3ayxa (L = 29 kr/kmosb) paBHa 30 kJ[x/(kmounb-K).
PaccuuTaiite yaenbHy0 H30XOpHYIO TEIIOEMKOCTh Bo3ayxa B KJ[x/(kr-K) u BBenuTe ee B
«1oJe BBoJay, pesyabtaT okpyriure 10 0,01 kx/(xr-K).

OtBeTsI:
3amaua

Bepnsiii otBert: 0,75



>

7. T
Ykaxute ToUKy Ha $a3oBoii p, T-nuarpamme, rie BEmecTBO UMEET KHUIKOe CocTosiHuE: T.1, T.2,
1.3, T.a, 1.b, 1.C, T.0, T.K..
T.K - kpuTHueckas Touka
OTtBeTsI:
Pucynok
Bepnpiit otBet: T.2
8.Kaxkas 13 BeM4MH BXOAUT B BhIpayKE€HUE 1-TO 3aKOHA TEPMOJAMHAMUKH ISl TOTOKA
BelecTna’?
(u — BHyTpeHHss sHeprus, T — Temreparypa, V — yaeabHbIi 00beM, S — HTpornus, ltexH —
TeXHUYECKas paboTa)
OTBeTHI:
1.du 2.dT 3.dv 4.ds 5.ltexn
BepHsiii oTBeT: 5

h A

>

9. A
Ha h,s-muarpamMme mokasansl aguabaTHbIE TPOIECChI TeueHus mapa. Kakoit u3 mporeccon

SIBIISIETCS TIPOIIECCOM aIMa0aTHOTO IPOCCENUPOBaHUs ? YKaKUTE HOMED MPABUIBHOTO OTBETA.
OTBETHI:

1.0-2 2.0-3 3.0-4 4.0-5 5.0-6 6.0-7
BepHs1it oTBeT: 6

10.Yemy paBHa Teruiora napoodpazoBanus “r’ H20 B kputuueckoil Touke?
OtBerTsI:

1.r=2500,9 xJIx/xr 2.r = 2256,5 xJIx/kr 3.r = 2257,5 xJIx/kr 4.r = 1317,6 xJ[>x/kr 5.r=0

BepHsiit otBeT: 5

11.0t kakuX BETUYHH 3aBHCUT TEMIIEpaTypa HACHIIIICHUS BOJSHOTO mapa?
OTBETHI:
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1.0T naBneHus U yIeIpbHOro 00beMa 2.TOJBKO OT JAaBJICHUS 3.TOJBKO OT IJIOTHOCTH 4.He
3aBUCUT HU OT YErO, SIBJISETCA MOCTOSIHHON BETMYUHON 5.3aBUCHUT OT JIABJICHUS U YCIIOBHI
MO/IBOJIa Teria

Bepnsiit otet: 2
12.Kakoe COOTHOIIIEHHE SIBIISIETCS BBIPAXKEHUEM 2-TO 3aKOHA TEPMOJIUHAMUKY 15
HEOOpaTUMBIX ITPOLIECCOB?

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

Bepnplii otBeT: 4
13.Kakoe cooTHOIIEHHE SBISETCS BBIpAXKEHUEM 2-TO 3aKOHA TEPMOJUHAMUKY JJIsi 00paTUMBbIX
po1eccoB?

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

Bepnpiii oteT: 5
14.Kakoe COOTHOLIEHHE SABJISETCS BBIpAXKEHUEM |-T0 3aKOHA TEPMOJIUHAMUKU?

OTBeTHI:
1.du=dq+dl2.dg=du+dl3.dl =dqg+du4.dq < Tds 5.dq = Tds 6.dg > Tds

Bepnbsiit otet: 2
15.Y1o Takoe cTeneHb CyXOCTH BOASHOTO mapa?

OTBeTHI:
1.0THOIIEHHE MAaCChl KHUIISIIEH KUIKOCTA K MacCe CyXOro HAChIIIEHHOTO Tapa 2.0THOLIEHUE
o0BpemMa, 3aHMMAaeMOro apoM, K CYMMapHOMY 00beMY JKUIKOCTH U Mapa 3.0THOIIEHUE MacChl
YKUJKOCTH K CYMMapHOM Macce KUJIKOCTH U napa 4.0THOIIEHUE MACChl CyXOT0 HACKIIIIEHHOTO
napa K CyMMapHO# Macce *KHIKOCTH U Mapa 5.0THoIIeHne o0beMa mapa K 00beMy KHJIKOCTH

Bepnplii otBeT: 4

11. Onucanue wikanvt ouenHusanus

Ouenka: 5
Huodienuii nopoe sévinonnenus 3aoanus 6 npoyermax: 90
Onucanue xapaxkmepucmuxu evinonnenus snanus: Ouenka «OTJIMYHO» BeicTaBnseTCs CTYIEHTY,
MIPABUJIBHO BBIMOJHUBIIEMY MPAKTHUYECKOE 3a/1a-HUEe, KOTOPBIH MoKa3aJl Ipu OTBETE Ha BOIIPOCHI
HK3aMEHAIIMOHHOTO OMIeTa M Ha JIOTIOTHUTENIFHBIE BOIIPOCHI, UTO BJIAJIEET MAaTEpPUAIOM N3YIEHHOU
JUCLUIUIMHBL, CBOOOHO PUMEHSIET CBOU 3HAHUS JUI O0BSICHEHUS Pa3IMUHBIX SBJICHUN U peIIeHUs
3ama4y

Oyenka: 4
Huoicnuii nopoe evinonnenus 3aoanus 6 npoyenmax. 15
Onucanue xapaxmepucmuxu evinoanenus snanua: Ouenka «XOPOILIO» BeicTaBiIseTCs CTYAEHTY,
NPaBUJIHHO BBHITOJHHUBIIEMY MPAKTUIECKOE 3a/1a-HHE U B OCHOBHOM IMPAaBUJIbHO OTBETHBILIEMY Ha
BOIPOCHI 9K3aMEHAIIMOHHOT 0 OMjIeTa M Ha JI0MOJI-HUTeNbHbIE BOIIPOCHI, HO IOIYCTUBIIEMY MPU
ATOM HETIPHHIUTIHAIBHBIE OIIAOKH.

Oyenxka: 3
Huoicnuii nopoe evinonnenus 3a0anus 6 npoyenmax. 55
Onucanue xapaxmepucmuxu gvinoanerus 3uanus: Ouenka «Y JOBJIETBOPUTEJIBHO»

BBICTABJISIETCS CTY/ICHTY, KOTOPBIH B OTBETaX HAa BOMPOCHI SK3aMEHAIIMOHHOTO OMJIeTa TOTYCTHIT

CYIIECTBEHHBIE U JIaXKe TPyOble OMTUOKH, HO 3aTe€M HCIPABUI MX CaM, a TAK)Ke HE BBITTOJIHUI
MPAKTUYECKOE 3a/IaHKE U3 IK3aMEHAITMOHHOTO OujieTa, HO TUOO HAMETHUJT IPABUIIHHBIN ITYTh €r0

BBITIOTHEHU S, THOO TI0 YKA3aHUIO SK3aMEeHATOpa PeIni IPYTyIo 3a/1a4y U3 TOTO JKe pa3jiena

JUCITUTITAHBI

Oyenka: 2
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Onucanue xapakmepucmuxuy 6blnoaneHus 3uanus: PaboTa He BBHIIIOIHEHA WU BBHITIOJHEHA
MPEUMYIIECTBEHHO HEMPaBUIHHO

1I1. IIpaguna évicmasnenus umo2o80i OYeHKU no Kypcy

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

6 cemecTp
@DopMa NPOMEKYTOUYHOM aTTecTalumn: JK3aMeH

IIpumep Onsera

1. 1. TennoduKaumMoHHbIN UMKA TY (umkn ITY-T3L). Cxema u umkn T,s- anarpamme. KMNA kotna-
yTUAn3aTopa, KoapduLUNEHT MCNONb30BaHUA TEMIOTbI U 3KcepreTudecknii KN4 rmy-TaU.

2. OnpenenuTs KOJINYECTBO TEILIOTHI, IEPEJABAEMOE TEINIOBOMY OTPEOUTEIO, MOIIIHOCTh
IPUBO/IA, MACCOBBII pacxon pabouero Tena — ¢ppeona R134a, oronurenbHbli KOAGOUIMEHT U
skceprerudeckuii KIIJ[ TeninoHacocHON NapOKOMIIPECCHUOHHOM YCTaHOBKH, €CIIU U3
oKpy»katomien cpeabl 3adbupaercs 10 k/x TernoTsl B cekyHny. JlaBnenue ppeoHa B
KoHzeHcarope paBHo 2,0 MIla, B ucnapurene 0,261 MIla. Annabarusiii KITJI kommpeccopa
0,85. MuHuMainbHast pa3HOCTh TEMIEPATYpP B TEINIOOOMEHHUKAX MEXy I'pEroIei 1
HarpeBaemoii cpenamu 5°C. IIpencraButh ki B T, s — quarpamme.

IIpoueaypa nposenenus

[TpomexyTouHass aTTecTalys IO JAUCUMIUIMHE B (OpME OHK3aME€Ha IPOBOJAUTCS B IEPUOJ
HK3aMEHAIlMOHHOHN ceccuM. DK3aMeH MpoBOAMTCA B YCTHOH (opme. CTyIeHTY Ha MOATOTOBKY K
ounety orBoautcs Bpems 60 MuH. Bpems onpoca oOyuarorerocst He 6osee 30 MUH. DK3aMeHATOp
OLICHMBAaeT 00BEM OTBETa IO OWIETy, BIpaBe 3aJaTb OOydYarOUIEMYCsl JIONOJIHUTEIbHBIE
TEOPETUYECKHE U NMPAKTUYECKHE BOIPOCHI M3 IEPEYHs] BOIPOCOB AUCHMILIMHBEL CTYyIEHT MOKET
M0JIb30BaThCs pabouel MporpaMMoi TUCIUIUIMHBL, KAJIBKYJISITOPOM U CIIPABOYHOM JINTEPATYpPOH.

L. Ilepeuens Komnemenyuii/uHOUKAmMoOpPo8 u KOHMPOILHBIX 60ONPOCOE NPOGEPKU PE3YTbM AN 08
0C60EeHUA OUCYUNIUHDL

1. Komnerenuusi/Muankarop: UJ-1nk-1 JleMoHCTpUpyeT NOHUMaHKE OCHOBHBIX 3aKOHOB
TEPMOJMHAMUKH U MPUMEHSET UX I PACUETOB TEPMOJIUHAMUYECKUX MPOLECCOB B AIIEMEHTaX
JHEPreTUYECKUX CUCTEM Pa3IuYHOI0 Ha3HAYCHUS

Bomnpocsl, 3aganus
1. Tennoduxanmonnsie nukisl [ITY (uukiae [ITY-TOL): Unes TemnopukainoOHHBIX IUKIOB
[ITY. TOU ¢ Typbunoii Tuna P (TypOuHa ¢ npotuBojasienuem). [IpuHiunuanbHas cxema,
UK B T,S- auarpamme, kpurepuu 3gpdextusaoctu TILI,
2. OmnpenenuTh MOITHOCTH MPHBOA, MACCOBBIN pacxo 1 pabouero tena — ppeona-242b,
OTONMMTENbHBIN Ko uumeHT u sxceprernuyeckuit KITJI tennonacocHoi
MapOKOMIIPECCHOHHON YCTaHOBKHU, KOTOpas MepeaaeT TemioBomy norpedurento 6,0 x/x/c
TernoThl. OnpeenuTh TakXkKe TEIIOTY, EpeJaHHy0 (PpEeoHy U3 OKpy»Karoliei cpessl 3a 1
cekyHay. Temneparypa teronpuémuuka 50°C, okpyxaromei cpensl 10°C. BHyTpenHmit
otHocuTenbHbIN KIIJ[ komnpeccopa 0,87. MuHumanbHas pa3HOCTh TEMIIEPATYDP B
TEIII000MEHHHUKAX MEXTy TPErolel U HarpeBaemMoil cpeaamu pasHa 5,9°C.
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3. T30 ¢ TypOunoii Tuna P (Typbuna c npotuBoaBienuem). Cxema, IUKI B T,S- AUarpamme,
KO2(PUITMEHT UCTIOJIb30BAHUS TEIJIOTHI TOILIMBA, OTONMUTENbHBIN KoddhunreHT. CpaBHEHHE
pacxoja TOITMBA IPH KOMOMHUPOBAHHOM M Pa3/IeIbHOM MIPOU3BOACTBE JIEKTPOIHEPTUHN H

TCIIJIOTHI.

4 .11uKJIbI XONMOIUIBHBIX YCTaHOBOK. OCHOBHBIC MOHATHS. XO0JI0I0IPOU3BOIUTEIBHOCTD,
pabota, xonoaunbHbIN K03pdumment u axceprerudeckuii KI1J[ ycranoBku. O0paTHBIN
obpatumebIi 1uki KapHo — nuki xonoaunpHoU yctaHoBKH. Luki B 7, S - nuarpamme.
XonmonunbHbI KodpduuueHT u 3xceprerudeckuit KIIJ{ mukia.

5.IpunnunuansHas cxema u uuki [ITY Ha neperperom nape B T,S- auarpamme. Binusinue
HayaJbHBIX (JIaBIEHUE U TEMIIEpaTypa) U KOHEUHbIX (AaBiIeHHe) napaMmeTpoB napa Ha KIT/1

nukia IITY.

6.

1. BausAHWe TemnepaTypbl U faBAeHUA Napa nepes TYpbUHOMN 1 faBneHna napa 3a TYpOuUHOM Ha
Tepmuyeckuii KMNAO umkna PeHKkMHa.

7.CxeMa ¥ LIMKJI BO3YIIHOM XOJIOIMIBHON YCTAHOBKU C pereHeparuei.
X0J10/10TTPOU3BOAUTENBHOCTD, pa00Ta IUKIIA, XOJIOIMIbHBIA KOXQPULUEHT U
skceprernueckui KIIJ[ ycraHoBkwu.

8.Teropukannonasie UKiIs! [ITY ¢ orbopamu napa u3 Typounsl. [Ipon3seneHnas padbora u

otnyuieHHas Ttemiora. KoadduuueHT necnonap3oBanus TEMI0TH M OTONUTEIbHBIN
KO3 PHUIUEHT STHX IUKIIOB.

9.

1. O6paTHble LMKAbI TENNOHACOCHbIX YCTAHOBOK. O6paTHbIi 06paTUMbIit LUMKA KapHO - UMKA
TEMN/IOHACOCHOM yCcTaHOBKU. N306paxkeHune unkna B T,s- anarpamme. OCHOBHbIE XapaKTePUCTUKM.

10.

[TpunnunuansHas cxema u nukia ADC ¢ cenmaparopom — naponeperpesatenem (CIII). Cxema u

UK B T,S- Auarpamme, nporeccsl B h,S- quarpamme, yaenbHas pabora u KITJ] muka.

MaTepnanbl AJIA MIPOBEPKU OCTATOYHBIX 3HAHHUI

T

o
A
p
—
B
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R R
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CpaBuute ynenbnbie padoTsl (/4, 1B, IC) u Tepmuueckue KI1/1 (n4, nB, nC ) Tpex oOparumpix
TEPMOJIUHAMHYCCKUX HUKIOB: ukia A (1-2-5-6-1), nukna B (2-3-4-5-2) u nukna C (1-3-4-6-
1)..

OTtBeTsI:
[IA=IB=IC2]JA=1B>IC3.]JA=1B<IC4]A<IB<ICS5.]JA>IB>1C 6mMA=nB=nC
TMA=nB>n1C8nMA=nB<nC9mA <nB <nC 10mMA>nB>nC

Bepnplii oteT: 3 9
2.B npsimom obpatumom nukiie KapHo TemnoTra noaBoauTcs K padouemMy Teiay npu
temneparype 500°C, a orBogutcs npu 30°C. Onpenenure tepmuueckuii KI1/1 nuxna Kapno.
OTtBeT BBEAUTE B POLEHTAX, pe3yapTaT okpyriure 110 0,1%.

OTBeTHI:
3amaua

Bepnsiii otBet: 60,8
3.YkaxuTe mocienoBaTesIbHO arperaTsl, 4epe3 KOTOpble IPOXOIUT BOJa U BOASHON map
napoTypOMHHON yCTaHOBKHU

OTtBeTsI:
1.TypOuHa — HAcCOC — JPOCCEIlb — HAcOoC 2. TypOMHA — KOMIIPECCOP — HACOC — KOTEIbHAs
yCcTaHOBKa 3. TypOMHA — KOHACHCATOp — HACOC — KOTeNbHasl ycTaHOBKa 4. TypOuHa —
aporeHepaTop — KOHAEHCAaTOp — Hacoc 5.TypOrHa — KOMIIPECCOP — IPOCCENb — KOTENIbHAs
yCTaHOBKa

BepHblii oTBeT: 3
4.B KaKOM COOTHOIICHUH HAXOIATCS yeabHbIe paboThl TypOuHsl (IT) 1 Hacoca (lH) B mukie
Penkuna?

OTtBeTsI:
l.Ir<<lu2.11=(0,2-0,5)- Iu3.Ir=lu4.Ir=(2-5) - 1u5.1T>>1u 6. orBeT
HEONpPEeIeICHHBIN: MOXKET ObITh 1T > 1H, a MoXxeT IT < ln

BepHsiit otBeT: 5
5.Kakue mapameTpsl pabodero Tena 10CTaTOYHO 3HATh, YTOOHI onpeneauTs Tepmuueckuid KI1J]
nukia PenkrnHa Ha meperperom nape?
Cocrosaust 1 1 2 — 1o u nociie TypOuHbI, 2° U 3 — 710 ¥ 1ocIie Hacoca.

OTBeTHI:
l.pl,p22.T1,T23.p1, T1,p24.T1, T2, T2, T3 5. p1, T1, p2, T2, p3 6. p1, T1, p2, p3, T3

Bepnplii oTBeT: 3

r .
1 %"

- 4
g, D
- -H
6 3
Kak onpenensiercst BHyTpenHuit otHocuTenbHbI KI1/] mapoBoii TypOuHb1?

OTBETHI:
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I =h2n/h2 2.n = (h2x — h2)/(h1 —h2) 3. n= (h1-h2x)/(hl — h2) 4. n = (h1- h2)/(h1 —h2x) 5.
N = (h2 —h1)/(h2x — h1)

Bepnblii oTBeT: 3
7.Kakoe cooTHOIIEHHE HY»KHO MCIIOJIb30BaTh i pacuera BHyTpeHHero KII/[ neoOpaTumoro
nukia Penkuna?
IT, ln — yaenbpHbIe pabOThI TYpOMHBI H HAacOCca B 00PaTUMBIX IPOIECccax;
NT, NH — BHyTpeHHue ornocurenbubie K11/ TypOounsl u Hacoca;
g1, 92 — nonBeneHHas K LUKIY U OTBEJACHHASI OT HETO TEIIOTa.

OTBeThI:
Imi=(r- nr+lann)/ql 2ni= I/t + It/mua)/q2 3ni=(r - nr+1lamu)/ql 4ni=Or- nT
—la/mu)/q2 Smi=(r- nr-la/mu)/ql

Bepnpiii oteT: 5
8.Mo1mHOCTb Ta30B0i TypOuHbI ra3orypounnoii ycranosku (I'TY) 45 MBT, a Bo3xyniHoro
komripeccopa 20 MBT. C yxoasmmmu 13 ra30Boi TypOuHBI razamu tepsercs 47 MJx/c
ternotsl. Onpeaenure KIIJ I'TY. OtBet BBeauTe B mpoiieHTax ¢ TouHOCTHIO 110 0,1%.

OTtBeTsI:
3anaya

Bepnwsiit otet: 34,7
9.B KaKoM COOTHOILICHHU HAXOAATCS yelbHbIe paboThl TypOuHsI (IT) 1 komipeccopa (k) B
uukJie npocroi I'TY?

OTBeTHI:
Llr<<Ix 21t~ (0,2-0,5) - Ik 3.Ir~Ik4.Ir=2 Ik 5.1t >> Ik 6.0TBET HEONPEAEIEHHBIA:
MOXeT ObITh IT > 1k, a MoxkeT IT < Ik

Bepnwsiii otet: 4
10.Kakwue 3Ha4eHUs XOJIOIMIBHOTO KOA(PUIMEHTA € MOTYT OBITh B IIMKJIAX XOJIOAUIBHBIX
ycTaHoBOK? BribepeTe Hanbomnee TOUHbBIN OTBET.

OTBeTHI:
l.e<-1;2-1<e<0;3.0<e<0,5;4.0<e<1,0; 5.6 > 0;

BepHsiii otBeT: 5
11.Kakwue arperaTsl HCIIOJIb3YIOTCS B CX€MaX NMapOKOMIIPECCHOHHBIX XOJIOANUIbHBIX U
TETJIOHACOCHBIX YCTAaHOBOK?
VYkaxxute HoMepa NpaBUIIbHBIX OTBETOB.

OTBeTHI:
1.Apoccens 2.Hacoc 3.Konnencarop 4.Komnpeccop 5. Typbuna

Bepnpiii otBet: 1 3 4
12.0npenenuts MakCUMaabHO BO3MOXKHYIO XOJIOOIPONU3BOAUTEILHOCTD X0JI0UIBHON
YCTaHOBKH, 0OecTieunBaroiiel B XoJ0AWIbHON KaMmepe Temiiepatypy —15°C mpu temneparype
okpyxatomiet cpeast 20°C. MomHocTs puBoja yctaHoBku 3 kBt. OtBer BBeaute B kJx/c,
pe3yabTaT okpyrimte 1o 0,1 x/x/c.

OTBeThI:
3amaua

Bepnsiii otBet: 21,2
13.0npenenutb MUHUMAIbHO BO3MOKHBIN YpOBEHb MOTPEOIIIEMOM MOIIIHOCTH XOJIOAUIBLHON
YCTAHOBKOH X0JIOIONPOU3BOAUTENBHOCTHIO 40 KJK/C, oO6ecnieunBaromiell B X0JI0AMIbHOM
kamepe temriepatypy —20°C npu temneparype okpyxaromieit cpeasl 20°C. OTBeT BBEINUTE B
kBT, pesynbraTt okpyraute 10 0,1 kBT.

OTBeTHI:
3anaua

BepHnsiii otBeT: 6,3
14.Kakue 3HaYeHUSI OTONMHUTEIHLHOTO KO pHIIMeHTa KOT MOTYT OBITh B IIMKJIaX TEIUIOHACOCHBIX
ycTaHoBOK? BriOepere Hanboee TOYHBIN OTBET.

OTBeTsI:
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1. kor<—1;2. -1<kor<0; 3. 0 <kor <0,5; 4. 0 <kot < 1,0; 5. kot > 1,0;

Bepnpiii oteT: 5
15.1ns noaaepxaHus TeMIlepaTypbl Bo3ayxa B IoMelieHny Ha yposHe 23°C (pu
TeMIiepaType okpyxkarorieit cpeansl 0°C) ycTaHOBKa A0KHA 00ECIIeYUTh OIBOJT K HeMy 13
k/Dx/c Temnotel. Onpenenute MUHUMAIBHO BO3MOYKHOE 3HAYEHUE MOIIHOCTH, KOTOPYIO OyeT
noTpeOATh 3Ta ycraHoBKka. OTBeT BBenuTe B KBT, pe3ynbrar okpyraute a0 0,1 kBT.

OTBeTHI:
3amaua

Bepnsiii otBert: 1,0

II. Onucanue wikanvl oueHuBanus

Ouyenxa: 5
Huoicnuii nopoe evinoanenus 3aoanus 6 npoyenmax. 90
Onucanue xapaxmepucmuxu evinonnenus snanus: Ouenka «OTJIIMYHO» BricTaBisieTCS CTYAEHTY,
IIPABUJIBHO BBIMOJHUBILEMY IPAKTUUYECKOE 3a]1a-HUE, KOTOPBIH MoKa3aJl IpU OTBETE Ha BOIIPOCHI
HK3aMEHALIMOHHOr0 OMIeTa ¥ Ha JOTIOJHUTEIbHBIE BOIIPOCHI, UTO BJIAJEET MaTEPUAJIOM U3yUEHHON
JUCLUIUIMHBL, CBOOOJHO IPUMEHSIET CBOU 3HAHUS JUI OOBSICHEHUS PA3JIMUHBIX SIBJICHUH U perIeHus
3a1a4

Oyenka: 4
Huoicnuii nopoe evinonnenus 3aoanus 6 npoyenmax. (5
Onucanue xapaxmepucmuxu gotnoanenus 3uanus: Ouenka «XOPOILIO» BbicTaBnsieTcsa CTYAEHTY,
MPABHJILHO BBIITOJIHUBIIEMY ITPAKTHYECKOE 3aa-HHE U B OCHOBHOM IPABUJIBHO OTBETHUBIIIEMY Ha
BOIPOCHI PK3aMEHALIMOHHOTO OMIeTa M Ha JIOMOJI-HUTEIbHBIE BOIIPOCHI, HO IOIMYCTUBIIEMY MTPH
9TOM HENPHUHIIUITAATHHBIC OTHOKH.

Oyenka: 3
Huoicnuii nopoe evinonnenus 3a0anus 6 npoyenmax. 55
Onucanue xapaxmepucmuxu evinoanenus snanua: Onenka «¥Y JOBJIETBOPUTEJIBHO»

BBICTABJIETCS CTYJEHTY, KOTOPBIH B OTBETAaX Ha BOIPOCHI 9K3aMEHAIIMOHHOT0 OUJIeTa JOMYCTHII

CYIIECTBEHHBIE U JjaXke rpyOble OMMOKH, HO 3aT€M HCIIPaBHJI UX CaM, a TAK)Ke HE BBITTOJIHUI
MIPaKTUYECKOE 3aJJaHie U3 dK3aMEHAIIMOHHOT0 OMieTa, Ho 1100 HaMETUJI MPaBUIIbHBIN YT €r0

BBINOJIHEHUS, TMO0 M0 YKa3aHHUIO 3K3aMEHATOpa pell APYTyro 3aJady U3 TOro ke paszaesna

JIVCIIATUTHHBI

Oyenka: 2
Onucanue xapaxmepucmuxu vinoineHus snanus: Pabora He BBITTOJIHEHA WITH BHIIOTHEHA
MPEUMYIIECTBEHHO HEMPaBUIHLHO

1I1. Ilpasuna évicmasienus umozo80i OyeHKu no Kypcy

Onenka ompezensercs B cooTBeTcTBUHM ¢ [lonoxennem o OalIbHO-PEUTHHTOBOM CcHCTEME IS
cryaenToB H1Y «M3OW» Ha OCHOBaHUM CEMECTPOBOM U aTTECTAIIMOHHON COCTABIISIFOLIUX.
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