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OBILIASA YACTD

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

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

dopmupyembie y 00y4aromerocsi KOMIETeHIINN:

1. OIIK-3 CniocoGeH mpUMEHSATh COOTBETCTBYIOIIUHN (hU3MKO-MAaTEMAaTHUECKHUM armapaT, METO IbI
aHaJIM3a U MOJIETIMPOBAHUS, TEOPETUYECKOTO U SKCIIEPUMEHTAIILHOIO UCCIIEI0BAaHUS IIPU
pelieHnur npohecCHOHATBHBIX 3aa4
NJI-5 JleMoHCTpHpYET MOHUMaHUE (PU3NUECKUX SABJICHUN U YMEET IPUMEHSTh (PU3HYECKUe
3aKOHBI MEXaHUKHU, MOJIEKYJIIPHON (DU3MKHU, TEPMOTMHAMUKY, SJIEKTPUUECTBA U MarHeTU3Ma
JUISl pEIIEHUs TUIIOBBIX 3a/1a4

2. OIIK-4 CniocobeH 1eMOHCTPUPOBATH MPUMEHEHUE OCHOBHBIX CIIOCOOOB MOJTYYECHHS,
peoOpa3oBaHus, TPAHCIIOPTA U UCIIOJIb30BAHMSI TEIUIOTHI B TEIUIOTEXHUYECKUX YCTAaHOBKAaX U
cucreMax
NJ1-2 JleMoHCTpUpPYET MIOHUMAHUE OCHOB TEPMOJIMHAMUKH, OCHOBHBIX 3aKOHOB
TEPMOJIMHAMUKHU U MIPUMEHSET UX JIJIS1 PACUETOB TEPMOJIMHAMHYECKHUX MPOLECCOB, LIMKIJIOB U
UX IOKa3arenen

3. PIIK-1 CniocoOeH omnpeaensiTh 3HeprodhHEeKTUBHOCTh TEIUIOTEXHUUECKOTO 000pyI0BaHUS B
chepe nmpodeccroHaNbHON AEATEIHBHOCTH
WJI-1 JleMmoHCTpHpYET 3HAHKHE 0A30BBIX MPUHIIUIIOB SHEPTOAIPHEKTUBHOCTH

1 BKIIFOYACT.
JJIA TEKYIIEro KOHTPOJIA YCIIEBA€MOCTH:

®dopma peanuzanuu: buneTsl (MUCEMEHHBIN OTPOC)
1. UcredyeHune ueanbHbIX ra30B U BOASHOTrO napa u3 coneln u B tuddys3opax. (KonrponabHas
pabora)
2. PacueTt nmporeccoB CkaTusi B KOMIIPECCopax, LIMKIIOB ra30TypOUHHBIX YCTaHOBOK,
JIBUTATENICH BHYTPEHHETO CrOpaHusl, XOJOJMIFHBIX MAIIMH M TEIUIOHACOCHBIX YCTAHOBOK
(KonTponbHas padota)
3. Pacuer nukioB napotypOuHHBIX ycTaHOBOK (KoHTpoabHas pabora)
4. TepmoauHaMHU4ecKHe poliecchl naeaabHoro raza (Konrposbhas pabota)
5. TepmoiMHaMHYECKHE CBOMCTBA U TIpoliecchl BoastHOro napa (KontponbHas pabota)
6. TepmoanHaMuUecKue CBOMCTBA U MPOLIECCh cMecel ueanbHbIX ra3oB (KoHTpoabHas
pabora)

Dopma peanuzaruu: 3anuTa 3a1aHus
1. Beimonaenue u 3anuTa 1adopatopHbIx padoT (JIabopaTropras padoTta)

®Dopma peanuzaruu: [Tucemennas pabora
1. Pacuer nukiia Ha uaeanbHO-Ta30BOM paboueM BemecTBe (PacueTHo-rpaduueckas padora)
2. Pacyer nukna [1TY ¢ mpoMeXyTOUHBIM MTEPETPEBOM Iapa U IBYMs pereHepaTUBHBIMU
noaorpesatensiMu (PacuetHo-rpadudaeckas padota)




BPC aucuunjiauHbI

3 cemectp

Beca KOHTpOIbHBIX MeponpusaTuii, %

Nunexc

Pa3nen nucuuninnHb

KM-
1

KM-
2

KM-
3

KM-
4

Cpok KM:

4

7

12

16

OCHOBHBIE TTOHATHUSI TCPMOAUHAMHUKNU

OCHOBHBIE TTOHATHUSI TCPMOAUHAMHUKU

IlepBblil 3aKOH TEPMOAMHAMUKH

I1epBblii 3aKOH TEPMOIMHAMUKHU

MOJ'IeKy.]'IHpHO-KI/IHCTI/I‘ICCKaﬂ TCOPUA TCIINIIOCMKOCTHU UACATIbHBIX
ra3oB

MOJ'IeKy.]'IHpHO-KI/IHCTI/I‘ICCKaﬂ TCOPUA TCIINIIOCMKOCTHU UACATIbHBIX
ra3oB

Hpoueccm C NACAJIbHBIMHU Ira3aMun

Hpoueccm C NACAJIbHBIMHU Ira3aMun

Bropoii 3akoH TepMOIMHAMUKY

BTopoii 3aK0OH TepMOIMHAMUKHA

CMecu razoB

CMecu razoB

Meroas!l TEpMOIMHAMHYECKOTO aHAJIA3a

Meroas!l TEpPMOIMHAMUYECKOTO aHAJIA3a

da3oBbIC AuarpaMMbl 1 IPOUECCHI C pC€aAJIbHBIMU BEIICCTBAMUA

da3oBbIe AuarpaMmbl 1 IpOUECChI C pC€aJIbHBIMU BCIICCTBAMUA

XapakTepucTuieckue QyHKINHU, YpaBHEHUS COCTOSIHUS U
JubdepeHIManbHbINA annapar TepMOAMHAMUKI

XapakTepucTuieckue QyHKINHU, YPaBHEHUS COCTOSIHUS U
JubdepeHIManbHbIN anmnapar TepMOAMHAMUKHI

OCHOBBI XUMUYECKOU TCPMOANHAMHUKHN

OCHOBBI XHUMUUYECKOU TCPMOANHAMHUKHN

TpCTI/Iﬁ 3aKOH TCPMOJNMHAMHUKU U €T0 CICACTBUA

TpeTuii 3aKOH TEPMOJIMHAMUKY U €T0 CIIEICTBUSA

Bec KM:

30

20

15

35




4 cemectp

Pasznen nucuuInIiiHb

Beca KOHTpOIBHBIX MeponpusTHii, %o

Nunexc
KM:

KM-5 | KM-6 | KM-7

KM-8

KM-9

Cpox KM:

4 9 12 15

15

[Ipouecchl nCTeUEeHUS Ta30B U )KUAKOCTEN B

CoIiax

[Ipouecchl nCTEUEHUS Ta30B U )KUAKOCTEN B

CoIiax

Braxxnslii BO31yx

Bnaxnsiil BO31yx

[{uK16I MapoTypOUHHBIX YCTaHOBOK

[{uKip1 MapoTypOMHHBIX YCTaHOBOK

TerutohuKannOHHBIC ITUKITBI

TerutohuKannoOHHBIC ITUKITBI

Huxner ADC

Huxaer ADC

Hpoueccm CIXKaTus B KOMIIpECCOopax

Hpoueccm CIKaTus B KOMIIpECCopax

Huxae I'TY u JIBC

Huxaet I'TY u JIBC

I_[I/II(J'IH MMapora3oBbIX YCTaHOBOK

[{1KBI MApOra3oBbIX YCTAHOBOK

I_[I/IKJ'II)I XOJIOAUJIBHBIX U TCIIJIOHACOCHBIX

YCTAHOBOK

I_[I/IKJ'II)I XOJIOAUJIBHBIX U TCIIJIOHACOCHBIX

YCTAaHOBOK

Bec KM: 25 25 10 20

20

$06m1as gacts/JIy1s1 MPOMEKYTOIHOM aTrTecTaund




COJAEPKAHUE OLNEHOYHBIX CPEJACTB TEKYHEI'O KOHTPOJISA

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

Nunexc Nunukarop 3anjaHUpOBAHHBIE KonTposbHas Touka
KOMIIETCHITHH pe3ynbTaThl  OOYYCHHS TIO
JUCIUILINHE

OIlK-3 N-50nk-3  HdemoHcTtpupyet | 3HaTh: TepmoauHaMudeckue mporecchl uaeanbHoro ra3a (KonrponasHas padora)
MOHUMAaHUe (bU3MYECKUX | OCHOBBI TepMoanHaMuyeckue CBOMCTBA U MPOIECCH CMECEH HJIeaNbHBIX Ta30B
SIBJICHHUI u YMEET | AKCIIEPUMEHTAIILHOTO (KontposmbHas paborta)
MPUMEHSITh buznyuecKkue | UCCIEeTOBaHUS U Pacuer nukiia Ha uyeanbHO-Ta30BOM paboueM Bemiectse (PacuerHo-
3aKOHBI MEXaHUKH, | MAaTEMaTHYE€CKOTO rpaduueckas pabora)
MOJIEKYIISIPHOI bu3uKY, | MOJEIUPOBAHUS TepMonnHaMuyeckue cBoicTBa U Iporeccsl BoasHoro napa (Kontponshas
TEPMOJMHAMUKH, TEPMOAMHAMHYECKUX pabota)
JIEKTpUYECTBA U | MIPOLIECCOB U LIUKIIOB BeimoniHeHue U 3aiuTa jabopatopHbix pabot (JlabopaTopHas pabora)

Mara€tusma najid peuICHUud
THUIIOBBIX 3aJa4

TETIJIOCHJIOBBIX YCTAaHOBOK
0 TEPMUYECKUX U
KaJIOPUYECKUX CBOKMCTBAX
BEILIECTB, METOAAX
oJIy4yeHus: HH(POpMaIuu O
HUX

OCHOBHBIC TTOHATHUSA U
TEPMHHBI B 00J1aCTH
TEXHUYECKON
TEPMOJIUHAMUKH, UX
(hbU3UYECKU CMBICIT;
OCHOBHBIE 3aKOHBI
TEPMOIUHAMHUKH,
0COOEHHOCTH UX
MIPUMEHEHHUSI JIJIs1 pacuera u
aHanu3a
TEPMOTMHAMHUYECKUX




MIPOIIECCOB
YMeTs:

MIPUMEHSITh OCHOBHBIE
MOHSTHSI, TEPMHUHBI U
3aKOHBI TEPMOJIUHAMUKH JISI
onucanus GU3NUECKUX
MIPOIIECCOB, MMPOUCXOISAIITIX
B TEXHUYECKOM
o0opyI0BaHUU

MIPUMEHSITh 3HAHUS O
TEPMHUYCCKUX U
KaJIOPUYECKUX CBOMCTBAX
BEIIECTB JUUIS pacyera u
aHaim3a
TEPMOIMHAMHYCCKUX
MIPOLIECCOB B TEXHUYECKOM
000pyI0BaHUH,
MOJIb30BAThCS CIIPABOYHBIMU
JTAHHBIMU JIJTS UX TTOUCKA

OIIK-4

NJI-20nk-4+ JemMoHCTpupyeT
IIOHUMAaHHUEC OCHOB
TEPMOIUHAMHKH, OCHOBHBIX
3aKOHOB TCPMOJWMHAMHKU H
IPUMEHSIET UX Ul PacueToB
TEPMOANHAMHWYCCKUX
IPOIIECCOB, IHKIOB M HX
IoKa3aTesen

3HaTh:
TEPMOIMHAMHYCCKUE
MIPOLIECCHI U ITUKIIBI
npeoOpa3oBaHUs PHEPTUH,
HCIOJNIb3yeMbIE B
TETUIOCUIIOBBIX,
XOJIOIUIBHBIX U
TETUIOHACOCHBIX YCTaHOBKAX,
MOKa3aTeIN UxX

s dexTuBHOCTH

YMeTs:

ompenensaTh paboune
napaMeTpbl TEXHHYECKOTO
000pyI0BaHU,

Pacuet nukiioB napotypOuHHBIX ycTaHOBOK (KoHTposibHas paboTa)
Pacuer npouieccoB cixkaTusi B KOMIIPECCOPax, LIUKIOB Ta30TypOMHHBIX
YCTaHOBOK, JIBUTaTelIed BHYTPEHHET O CrOPaHUs, XOJIOAWIbHBIX MAlllUH U
TETJIOHACOCHBIX yYcTaHOBOK (KoHTponbHas pabora)




AHAJIIM3UPOBATD BJIMAHUC UX
HU3MCHCHUS Ha IIOKa3aTCIIN

3¢ HEeKTHBHOCTH
TEIUIOTEXHUYECKUX
YCTaHOBOK M CUCTEM
PTIK-1 N-1prk-1  demoHcTpupyeT | 3HATh: Hcreuenne uaeanbHBIX Ta30B U BOASHOTO TMapa u3 coreln u B auddy3opax.
3HaHHWE 0a30BBIX MPUHIUIIOB | TEPMOJTUHAMUYCCKHEC (KontpomnbsHas pabora)
3HEprod3PPeKTUBHOCTH MeToJbl pacuera U aHanu3a | Pacder nukia [ITY ¢ npomMexxyTOUHBIM IeperpeBOM mapa 1 JByMsI

TUTIOBBIX MPOIIECCOB B
TEXHUYECKOM
000pyI0BaHUH, ITUKIIOB U UX
MoKa3aTeseu

YMeTs:

BBIYHCIISATH TOKA3aTeNn
JSHEPIreTHYECKOU

s dexTuBHOCTH
TEPMOAMHAMHYCCKUX
MIPOLIECCOB, MPSIMBIX U
00paTHBIX
TEPMOAMHAMHYECKUX
ITUKIIOB

pereHepaTHBHBIME noorpeBaressiMu (Pacuetno-rpaduyeckas padora)




1I. Cooepicanue ouenounvix cpeocme. lllkana u kpumepuu oyenusanus

3 cemecTp

KM-1. TepMonnHaanecmle nmpoueccol HACAJIbHOT0 Ir'a3a

®opmbl peau3anum: buiersl (MMCbMEHHBIN OIPOC)

Tun kouTposbHoro Mmeponpusitusi: KonrpospsHas padora

Bec konTpobHOr0 Meponpustusi B BPC: 30

IIpouenypa npoBeaeHHusi KOHTPOJIBHOr0 Meponpusitus: Paznatorcs Ousersl ¢ 3agauyamu. Bpems
BBIIIOJHEHUSA-2 ydeOHBIX uyaca. Paspemiaercss MoJIb30BaTbCs MaTepUallaMd CEMUHApPCKUX U
JEKIIMOHHBIX 3aHATHUH, CIPaBOYHUKAMHU. 3allpelaeTcs MoIb30BaHNEe MOOUIBHBIMU Tele()OHAMHU.

KpaTKOC CodcpiKaHuE 3aJaHUsA:

KOHTpOJ’IBHaH TOYKa HaIlpaBJICHa Ha OCBOCHUC 3HaHWM 1-ro 3aKoHa TCPMOAUMHAMUHKHU, pacucTa
HM30IIPOLECCCOB UJICATIBHBIX T'a30B, IIOCTPOCHUE POLICCCOB UCAIBHBIX I'a30B B P-V, p-T, v-T

JuarpaMmax.

KoHTpoJibHbIE BONIPOCHI/3aJaHUA:

3HaTh: OCHOBHBIE TIOHATHUS U
TEPMUHBI B 00JACTH TEXHUYECKOM
TEPMOJAMHAMUKHU, HX (U3HUECKUN
CMBICI; OCHOBHBIE 3aKOHBI
TEPMOJMHAMHUKHU, OCOOCHHOCTH HX
OpUMEHEHHUs i1 pacyeta U
aHajan3a TEPMOAMHAMHUYECKUX
MIPOLIECCOB

1.buner Ne5

Cxatsiii raz CO2, noctynaromuii us
razonpoBoja npu P1=9 6ap u t1=40 °C B xonuyectse VO
=270uM3/gac HarpeBaeTcst B IPOTOYHOM
TerIooOMeHHUKe 710 t2 3a CUeT MOJBO/Ia TETIOTHI
q=500k/[>x/Kkr, a 3aTeM paciupseTcst aquadaTHo B
TypOuHe 10 atMocepHoro nasnenus. OnpenennTh
MOIIIHOCTh Ta30BOM TypOUHBI, KOHEUHYIO TEMIIEPATypy
rasa, a Tak’ke CyMMapHO€ U3MEHEHNE DHTAJIBIINU U
sHTponuu. M300pa3uts npoueccel Ha Pv u Ts
JrarpamMmax.

Onucanue MKaJbI OLleHUBAHUS:

Oyenka: 5

Huorcnuii nopoe evinonnenus 3aoanus 6 npoyenmax.: 90
Onucanue xapaxmepucmuxu 6vinoaneHus snanua: OueHKa "0TIIMYHO" BBICTABISETCS, €CIH 3a/laHNE
BBITIOJTHEHO B MOJIHOM 00b€ME WJIM BBIIIOJHEHO MTPEUMYIIIECTBEHHO BEPHO.

Oyenka: 4

Huoicnuii nopoe evinonnenus 3aoanus 6 npoyenmax. 15
Onucanue xapakmepucmuku goinonnenus 3uanus: O1eHKa "Xopouo" BEICTABISAETCS, €CITN
MIPUMEHEHBI TIPABUIILHBIC COOTHOIIIECHUS, BRBIOPAHO BEPHOE HANIPABJICHHUE JTS PEIICHUS 33/1a4, HO
JIOTYIIIEHHbIE HEKOTOPbIe apuMETHIECKHE OMUOKH, WA OIUOKY B U300paKEHHUH TIPOLIECCOB.

Oyenka: 3

Huodicnuii nopoe sévinonnenus 3aoanus 6 npoyermax: 50
Onucanue xapakmepucmuku évinoanenus snanus: OneHka "yI0BIeTBOPUTEIILHO" BBICTABIISCTCS,
€CITU 3a/IaHU€E BBITIOJHEHO B 00beMe He MeHee 50%, 4acTh OTBETOB OLIMOOYHA, XOTS OCHOBHBIC
COOTHOIIIEHHS HAITUCAHBI TPAaBUIBHO. [ paduueckoe MosiCHEHHE MaTepralia MPaBUIIbHOE HE MEHEe

50%.
Oyenka: 2




Onucanue xapakxmepucmuxu evinoanenus snanus: OUeHKa "Hey10BIETBOPUTENIBHO" BBICTABIISAETCS
B ClIy4ae OTCYTCTBUS IPABUIILHOTO OIpe/IeJIeHHs XapaKTepa IpOIEeCcCcoB, JTMO0 UCIIONb30BaHUN
OIMUOOYHBIX COOTHOIICHHUM JIJISl UX pacyeTa.

KM-2. TepMoauHaMnuecKue CBOMCTBA U MPOLECCHI cMeceil naealbHbIX ra30B

@opmbl peajau3anun. bunets (MMCbMEHHBINA OITPOC)

Tun KoHTpoIBHOr0 MeponpusaTus: KontponsHas padora

Bec konTpoabHoro meponpusitusi B BPC: 20

IIpouenypa npoBeneHusi KOHTPOJIbHOr0 MeponpusTusi: Paznatorcs Ounetsl ¢ 3agadamu. Bpems
BBIMIOJHEHM-2 yueOHBIX uyaca. Paspemiaercsi mMoib30BaTbcsd MaTepualiaMM CEMHHAPCKUX U
JICKIIMOHHBIX 3aHITHIA, CIPABOYHUKAMU. 3aNPEIIacTCsl MOJIb30BaHNE MOOMILHBIME TeIC(OHAMHU.

Kparkoe conepxanue 3ajaHus:

KonTtponbHas pabota HarnpaBiieHa Ha yMEHHE TPUMEHATh 3HAHUS O TEPMUUECKUX U
KaJIOPUYECKUX CBOMCTBAaX BEUIECTB [UIsl CMECU UCATIBHBIX Ta30B, HA YMEHUE M0JIb30BaThCS
CIIPaBOYHBIMU MaTepHuaiaMu JJIs OIIPENEIICHNs CBOUCTB UICAIIbHBIX Ia30B. Y MEHHE
paccuuTaTh TEPMOJMHAMUYECKHUE ITapaMETPhl U TaPAMETPbI COCTOSIHUS CMECH.

KoHTpoJibHbIE BONIPOCHI/3aJaHUA:

YMeTb: TPUMEHSATH  OCHOBHBIC 1. Buner 10

MOHATHUS, TEPMUHBI M  3aKOHBI Cwmech u3 0,1 kr N2 u 0,3 xr CO npu Temneparype
TEpPMOJIMHAMUKHU  JIJI1  ONKCAHUS 1000C u3oTepMHYECKH CKUMAETCs 10 00beMa B 2 pa3a
bu3nIecKux MPOIIECCOB, MEHBIIIETO, YeM TepBOHAYANBHBIN. OnIpenenuTh
MPOUCXOAAINIMX B TEXHUYECKOM 3aTpavyeHHYI0 pabOTy U U3MEHEHHE SHTPOIUHN CUCTEMBI.
000pyTI0BaHUU

Onucanne MKAJbI OIIEHUBAHUS

Ouenka: 5
Huosienuii nopoe sévinonnenus 3aoanus 6 npoyermax: 90
Onucanue xapaxmepucmuxu evlnoanenus 3Hanus: OleHKa "OTIMYHO" BBICTABIISIETCS, €CIIN 3a/1aHNe
BBITIOJTHEHO B MTOJIHOM 00'beMe WJIH BHITIOTHEHO MPEUMYIIIECTBEHHO BEPHO.

Ouyenka: 4
Huodicnuii nopoe sévinonnenus 3adanus 6 npoyenmax: 15
Onucanue xapaxmepucmuxu evlnoinerus 3Hanus: O1eHKa "Xopouio" BEICTABISAETCS, €CITU
IIPUMEHEHBI PaBUIIbHBIE COOTHOILIEHHSI, BHIOPaHO BEPHOE HAIIPaBICHUE AJIS pEIIeHUs 3a/1a4, HO
JIOTYILIEHHbIE HEKOTOPbIE apU(PMETHUECKHUE OIINOKH.

Oyenka: 3
Huorcnuii nopoe svinonnenus 3aoanus 6 npoyenmax. 50
OnucaHnue xapakmepucmuxu evlnoinenus 3Hanus: OueHka "yJ0BIeTBOPUTEIbHO" BHICTABISAETCA,
€CJIH 3aJJaHue BEIIIOJIHEHO B 00heMe He MeHee 50%, 4acTh OTBETOB OIIMOOYHA, XOTS OCHOBHEIE
COOTHOUIEHUS HAITMCAHbI PABWIBHO.

Oyenka: 2
Onucanue xapaxmepucmuxu eblnoaneHus 3Hanus: OleHKa "HeyJOBIETBOPUTEIBHO" BHICTABIISAETCA
B CTydae OTCYTCTBHS MPUMEHEHUS MTPaBUILHON METOJUKH pacyeTa M UCTIOIb30BaHUH OITUOOYHBIX
COOTHOILICHUIA.

KM-3. Pacuer nukJ/ia Ha uaeajbHO-Ta30BOM padoueM BellecTBe

®opmbl peaausanuu: [lucemenHas padora
Tun koHTpoIbLHOrO Meponpusitusi: PacuetHo-rpaduueckas padbora

10




Bec xouTposabHoro meponpusitust B BPC: 15
IIpouenypa mnpoBeaeHHs] KOHTPOJIbHOIO MepoNpuATHSA: DBrionHeHHe C€aMOCTOATEIHHOIO
pacdeTHOro 3aAaHus (CpoK 2 HEACIH).

KpaTkoe conep:kanue 3a1aHusi:

PacuetHo-rpaduueckast paboTa HarpaBjeHa MIPOBEPKY HABBIKOB IPUMEHEHUsI 3HAHH 00
OCHOBHBIX TIPOIECCax ¢ UIeaTbHBIM I'a30M, METOJIUK pacueTa IMOABEACHHON/0TBEICHHOM
TEIUIOTHI, Pa0OTHI M U3MEHEHHS PYHKIIMNA COCTOSHUS B TEPMOIUHAMUYECKUX LIUKIIAX.

KOHTpOJILHLIe BOHpOCbI/SaL[aHI/Iﬂ:

YMeTh: INPpUMCHATH 3HAHUA O
TEPMHUYCCKUX U KAJIOPHUICCKUX

CBOMCTBAxX BEIIECTB 1A
pacuera u a”Hainsza
TEPMOJIMHAMUYECKUX

NPOIIECCOB B TEXHHYECKOM
000pyI0BaHUHU, TOJI30BATHCS
CIPaBOYHBIMU JTAHHBIMH IS
UX IIOHUCKa

1. MOCKOBCKHMU DHEPTETUYECKUU UHCTUTYT

Kadenpa TeopeTniaeckinx OCHOB TEIUIOTEXHUKH
JOMAIIHEE 3AJJAHUE Ne 1-1
1o kypcy ~TepmoanHamuka“
{1k COCTOMT U3 CIICAYIOIIUX MPOLECCOB:
(1-2) V =Const
(2-3) S=Const
(3—-4) n=Const
(4-5) T=_Const
(5-1) P=Const

Pabouee Tesno — H20.
nporecca N =1,2

IToxa3zarenn IIOJIUTPOIIHOI'O

P1=0,4 6ap P2 =3-P1 P4 =
P2
T1=00C
Paccuurars:
1) mapamerpsl (P, V, T) B kaxx10#1 Touke
uKIa u GyHKIUN
cocrostaust (U, h, s);
2) TenoTy, paboTy paclIMpeHHsl, U3BMEHEHNE BHYTPEHHEH
SHEpruy,
OHTaNBINK U SHTPOIIMH I KayKJOTO IpoLecca.
Paccuurats 310
K€ 3a BECh LIMKII,
3) TepMuyeckuil KO3 PUIMEHT MOJIE3HOTO JEHCTBUS IUKIIA;
I'a3 cunTaTh UIEANBHBIM, €TO TEMIIOEMKOCTD —
3aBUCSALIEH OT TEMIIEPATyphI,
IpOoIIeCcChl — 0OPaTUMBIMHU.
[IpencraBuTh ABE CBOAHBIE TAOIHIIBI: IEpPBAst —
napamMeTpoB U GYHKIUH
COCTOSTHUS IJIS1 KaXKA0W TOUKU IIUKJIA, U BTOpas — JUIst
TEIUIOTHI, PabOTHI,
[IpencraButs 1uki B macmtade B P,V u T, s nmarpammax.
Jlns
BbIUEPUMBAHMS IUKJIA TPU HEOOXOIUMOCTH PacCUUTATh
HECKOJIBKO
MPOMEXYTOUHBIX Touek. Cuutarhb, yto s = 0 mpu TO = 273,15
Ku PO =0,1 MIla.

T3 =700 0C
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I'pynna Cpoxk BblJauM 3a/1aHUs

Crynent Cpoxk cnauu 3a1aHus

[IpenonaBarens

Onucanue MKAJbI OICHUBaAHUSA:

Ouenxa: 5

Huodicnuii nopoe svinonnenus 3aoanus 6 npoyenmax: 95
Onucanue xapakmepucmuku 8binoanenus 3uanus. OueHka "oTJIUYHO" BBICTABIISIETCS, €CIIU 3a/1aHue
BBITIOJIHEHO B MOJTHOM 00bEME M B OTBEICHHBIN CPOK.

Oyenka: 4

Huoicnuii nopoe evinonnenus sadanus 6 npoyenmax.: 90
Onucanue xapaxmepucmuxu gvblnoanenus 3nanus: OLeHKa "Xopouio" BbICTaBISAETCS, €CIH
JIOITYIIICHHBIC He3HAUNTEIbHBIC apu(PMETHICCKUE ONTHMOKH, a TpadudecKoe N300paKeHNE

MpoucCCOB IIPAaBUIIBHOC.

Oyenka: 3

Huoicnuii nopoe evinonnenus 3aoanus 6 npoyenmax. 85
Onucanue xapakmepucmuxu evinonnenus 3uanus: O1eHKa "yI0BIeTBOPUTEILHO" BBICTABIISETCS,
€CIIU JIOMYIICHHBIC HE3HAYUTEIbHBIC apU(PMETHICCKHE OMMOKH, HO COOTHOILICHHS IS pacyera
napaMeTpoB MPAaBUIIbHBIE, A TAKXKE Tpaduueckoe N300pakeHHE MPOIIECCOB MPABHIIBHO.

Oyenka: 2

Onucanue xapaxmepucmuxu evinoanenus snanus: OneHKa "HeyI0BICTBOPUTEIIBHO" HE
BhICTaBIIsAeTCA, P3 oTnpaBnsercs Ha mopaboTKy 3aMedyanuii. B cimydae HapyiieHus: CpOKOB
peinostnenns 3agannsg B BAPC BeictaBisercs "0".

KM-4. TepMoaguHaMnuyecKue CBOMCTBA U NMPOIeCChl BOASIHOIO napa

®opmbl peajau3anum: buiersl (MMCbMEHHBIN OIPOC)

Tun kouTpoabHoro Mmeponpusitusi: KontponsHas padora

Bec konTpoabHoro meponpusitusi B BPC: 35

IIpoueaypa npoBeaeHusi KOHTPOJIBLHOT0 Meponpusitus: Paznarorcs Ousersl ¢ 3agauyamu. Bpems
BBIMIOJIHEHU-2 y4eOHBIX yaca.
JIEKIIMOHHBIX 3aHATHH, CIPaBOYHUKAMHU. 3allpelaeTcs NoiIb30BaHue MOOMIBHBIMH Tele(OoOHaAMHU.

KpaTlcoe CoA€cpKaHME 3alaHUA:
KOHTpOJ’IBHaH pa60Ta HaIlrpaBJICHA HA YMCHUC MIPUMCHATH 3HAHUSA O TCPMHUYICCKUX U
KaJIOPUYCCKHUX CBOMCTBaX BCIICCTB AJId CMECHU MJCATIbHBIX I'a30B, HA YMCHUEC IMOJIb30BATHCA
CIIpaBOYHBIMU MaTCpUaAIaMU U1 ONIPCACIICHUA CBOMCTB NACaJIbHBIX I'a30B. YMenue
paccunuTaTtb TCPMOANHAMHNYCCKHUEC IMAapaMETPhI U MapaMETPbl COCTOSHUA CMCECH.

KoHTpoJibHbIE BOIPOCHI/3a/1aHUA:

PaspemaeTcsl IMOJIB30BAaTbCA MaTr€pruajlaMu CEMHUHAPCKUX U

3HaTh: 0  TEpPMHUYECKHX U

KaJIOPUYECKUX
BEIIECTB, METOoJax
UHPOPMALIUU O HUX

CBOMCTBax
IMOJIYYECHHUA

1.Buaer Nel
1. lano: p =110 6ap; t =300 oC ; cocTosinue, v, h, s —
2

2. Mano: p =200 6ap; s=435 kIx /(kr K) ; v—7?
3. lano: pl =5 6ap; x1=0,9 ; t=const; p2=0,5 6ap.
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Onpeneanrs t, q ,1 , neabra u — ? U300pa3urhb
COCTOSIHMSI M IPOLIeCCHI BO Bcex 3agavyax B P-v; T-s;
P-T; h-s u h-P amarpammax. Eciu cocrosinue 7K, To h-
S He HCIO0JIb30BaTh”’

Onucanne MKAJbI OIlCHUBAHUS

Ouyenxa: 5
Huoicnuii nopoe evinonenus 3aoanus 6 npoyenmax. 90
Onucanue xapaxmepucmuxu evlnoanenus 3nanus: OLeHKa "0TIMYHO" BBICTABIISIETCS, €CIIU 3a/1aHHe
BBITIOJTHEHO B MTOJIHOM 00beME WIIH BBITIOJHEHO MTPEHMYIIECTBEHHO BEPHO.

Ouyenka: 4
Huoicnuii nopoe evinonnenus 3a0anus 6 npoyenmax: 15
Onucanue xapakmepucmuxu evlnoinerus 3Hanus: OueHKa "Xopouio" BEICTaBISETCs, €CIU
MIPUMEHEHBI PaBUIIbHBIC COOTHOIICHHSI, BHIOPAHO BEPHOE HAIIPABIICHHE JJISl PEIICHUS 3a/1a4, HO
JIOTTYIIIEHHBIC HEKOTOPhIC apu(METHICCKHIE OIMOKH, WIH HE3HAYUTEILHBIC OIUOKY B
M300pa’KEHUH MTPOIECCOB.

Oyenka: 3
Huoicnuii nopoe evinonanenus 3aoanus 6 npoyenmax. 50
Onucanue xapakmepucmuxu evinonnenus 3uanus: O1eHKa "yI0BIeTBOPUTEILHO" BHICTABIISETCS,
€CITU 3a/IaHUE BBITIOJHEHO B 00beMe He MeHee 50%, 4acTh (MEHbIas ) OTBETOB OIIMOOYHA, XOTSI
OCHOBHBIC COOTHOIIICHHUS HAITMCAHBI IPAaBIWIILHO. [ padudyeckoe MosICHEHHE MaTepuaa mpaBuiIbHOe
He MeHee 50%.

Oyenka: 2
Onucanue xapaxmepucmuxu eblnoanenus 3Hanus: OLeHKa "HeyJOBIETBOPUTEIBHO" BHICTABIISACTCA
B CTydae OTCYTCTBHS IPABUIILHOTO OINPECIICHHS XapaKTepa MPoIIeCcCOB, JTUO0 UCIIOIb30BAaHUN
OLIMOOYHBIX COOTHOIICHUH IS UX pacyuera.

4 cemecTtp

KM-5. UcTeyenue naeajbHbIX ra30B M BOASTHOI0 napa us3 comneua u B 1uddysopax.

®opmbl peaju3anum: buiersl (MMCbMEHHBIN OIPOC)

Tun kouTpoabHoro Meponpusitusi: KonrponsHas padora

Bec konTpoabHoro meponpusitusi B BPC: 25

IIpoueaypa npoBeaeHusi KOHTPOJIBLHOT0 Meponpusitus: Paznarorcs Ousersl ¢ 3agauamu. Bpems
BBIMIOJIHEHUI-2 y4eOHBIX uyaca. Pazpemiaercss mMonb3oBaTbCcsi MaTepualaMd CEMHHAPCKUX U
JIEKIIMOHHBIX 3aHATHH, CIPaBOYHUKAMHU. 3allpelaeTcs Noib30BaHue MOOUIBHBIMU Tele(OHaAMHU.

KpaTlcoe CoA€CpKaHUuE 3alaHUA:
KOHTpOJ’IBHaH pa60Ta HaIlrpaBJICHA HA YMCHUC MIPUMCHATH 3HAHUSA O TCPMHUYICCKUX U
KaJIOPUYCCKHUX CBOMCTBaX HACAJIbHBIX I'a30B, HA YMCHHUC I10JIB30BAaTHCA CIIPaBOYHBIMU
MaTcpHraiaMu 1JIs1 ONIPCACICHU A CBONCTB NACAJIbHBIX I'a30B. YMenue pacCcuuTaTtb
TEPMOANHAMHUYCCKUEC MMAapaMETPHI IIPHU UCTCUCHNHN U3 COILIa UACAIBHBIX U PEAJIbHBIX
Ta3oB.

KoHTpoJibHbIE BONIPOCHI/3aJaHUA:

3HaTh: TEPMOAMHAMHUUYECKUE 1. Buaer Ne7

METOJbl  pacuera M  aHaJK3a 7.1. Bogsnoit nap nipu nasinennu Po=4 MlIla n
TUITOBBIX IIPOLIECCOB B temneparype t0=4500C nocrymnaer k comnam JlaBamus.
TEXHUYECKOM o0opy10BaHUH, Hasnenue 3a comnamu Pep=0,5 MIla. Onpenenutsb
LIMKJIOB U UX NOKa3aTenei JMaMeTpbl MUHUMAJIbHOTO U BBIXOJHOI'O CEUEHUS U
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JUITMHY PacCIIMPSIOLIEICS YacTH COIUIa, €CJIU YTOoJ
packpbITus 6°. Eciu miomags MUHUMAIBHOTO CEYeHUS
comnein paBHa fMun=90 mm2. M300pa3uth nporiecc B
nuarpammax h,Su T,S.

7.2. Bo3nyx nipu nasinenuu P1=2 MIla u remneparype
11=4200C nocrynaet ¢ HayaabHOM ckopocThio W1=140
M/C K Cy>)KMBaIOIIMM coIuiaM. J{aBieHue 3a coriamu
Pcp=1,2 MIla. Onpenenutb CKOPOCTh UCTCUCHUS U
pacxoj rasa, €ciiy IUI0IIalb MUHUMAJIBHOIO CEUEHUs
comnein paBHa 2=260 mm2. KosddunueHnt ckopoctu
0,95. M3006pa3uth npouecc B auarpammax p,vu T,S.

Onucanne MKAJbI OIleHUBaAHUS:

Ouyenxa: 5
Huoicnuii nopoe evinonnenus 3aoanus 6 npoyenmax. 90
Onucanue xapaxmepucmuxu evlnoanenus 3Hanus: OleHKa "O0TIMYHO" BBICTABIISIETCS, €CIIN 3a/1aHNe
BBIIOJIHEHO B TIOJTHOM 00'bEME MJIH BBITIOJHEHO MPEUMYIIECTBEHHO BEPHO.

Ouyenka: 4
Huoichuii nopoe evinonnenus 3a0anus 6 npoyenmax. 15
Onucanue xapaxmepucmuxu evlnoninerus 3Hanus: OleHKa "X0opouio" BEICTaBIISETCS, €CIH
MPUMEHEHBI MPAaBUIIbHBIC COOTHOIIICHHS, BRIOPAHO BEPHOE HAIIPABIICHHUE ISl PEIICHUS 33124, HO
JIOTTYIIIEHHBIE HEKOTOPhIE apu(METUICCKIE ONIMOKH, WIH He3HAYUTEIIBHBIC OIIHOKH B
M300pa’kEHUH MTPOIECCOB.

Oyenka: 3
Huoicnuii nopoe evinoanenus 3aoanus 6 npoyenmax. 50
Onucanue xapakmepucmuxu evinonnenus 3uanus: O1eHKa "yI0BIeTBOPUTEILHO" BBICTABIISETCS,
€CIIM 3aJJaHUE BBITIOJIHEHO B 00beMe He MeHee 50%, yacTh (MEHbIIas ) OTBETOB OIIMOOYHA, XOTS
OCHOBHBIC COOTHOIIICHHUS HAITUCAHBI IPAaBIWIILHO. [ padmdeckoe MOsICHEHHE MaTepuaa MpaBuiIbHOe
He meHee 50%.

Oyenka: 2
Onucanue xapaxmepucmuku 6vinoaneHus snanus: OLeHKa "Hey10BIETBOPUTEIIBHO" BBICTABIIAETCS
B CJIy4ae OTCYTCTBUS IIPaBUJILHOTO OIPEIEICHUS XapaKTepa MpoIeccoB (PeKUMOB TEUEHHUS ), THOO
UCIOJIb30BAHUH OIIMOOYHBIX COOTHOILEHUH /Ui UX pacyera.

KM-6. Pacyer nnkJ/10B NapoTypOMHHBIX YCTAHOBOK

®opmbl peanuzanuu: buners! (MMcbMeHHBIH 0npoc)

Tun koHTpobHOrO MeponpusTus: KourponsHas pabota

Bec koHTpObHOrO Meponpusitusi B BPC: 25

IIpouenypa npoBeieHUus1 KOHTPOJIbHOT0 MeponpusiTusi: Pa3marorcs OuneTsl ¢ 3agadamu. Bpems
BBINOJIHEHUS-2 y4eOHBIX daca. Pazpemraercss MoOJIb30BaTbCs MaTepUalaMd CEMHHAPCKUX U
JIEKIMOHHBIX 3aHITHHA, CIPAaBOYHUKAMU. 3alpeLIaeTcsl M0JIb30BaHHEe MOOUIbHBIMU Tele(QOHAMHU.

Kparkoe conepxxanue 3agaHus:
3a/jlaHKe HAMPAaBIICHO HA IIPOBEPKY YMEHUS BBIOJIHATH PACYETHI IAPAMETPOB U OCHOBHBIX
TEPMOJMHAMHYECKHUX XapaKTEPUCTUK LUKIOB MAPOTYPOUHHBIX YCTAHOBOK.

KoHTpoJibHbIE BONIPOCHI/3aJaHUA:

VYMmerb:  ompenensats  paboune 1.buier Ne5
11apaMeTphl TEXHUYECKOIO Onpenenuts n3menenue tepmudeckoro KIIJI u vacoBoro
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00opyIoBaHUA, aHaJIM3UPOBAThH pacxona napa [ITY momuoctsio 300MBT nocie

BIMSHUE MX  W3MEHEHUs  Ha IIPUMEHEHUSI PETEHEPATUBHOIO MIOI0TPEBATEIIS
HoKa3aTesu 3pPEKTUBHOCTH MIOBEPXHOCTHOTO THUIIA, TEMIIEpaTypa I1010rpeBa BObI B
TEIJIOTEXHUYECKUX YCTaHOBOK U KoTopoM Ha 9,90C HMKe TeMIepaTypbl HACHILIEHUS IPU
CHUCTEM PO1. TTapameTpsl BoSIHOTO apa nepea TypOuHon

P1=10006ap u t1=5700C, naBneHue B pereHepaTHBHOM
otbope P01 =106ap, naBnenue B koHaeHcaTope P2
=0,056ap. IIpeacraButh cxemy ycTaHOBKH U TS-
JarpaMmy KA.

Onucanue MKAJbI OICHUBaAHUSA:

Ouenxa: 5
Huodicnuii nopoe svinonnenus 3aoanus 6 npoyermax: 90
Onucanue xapakmepucmuku 8binoanenus 3uanus. OueHka "oTJIUYHO" BBICTABIISIETCS, €CIIU 3a/1aHue
BBITIOJIHEHO B MOJHOM O00bEME HJIH BBITTOJTHEHO MPEUMYIIIECTBEHHO BEPHO.

Oyenka: 4
Huoicnuii nopoe evinonnenus 3aoanus 6 npoyenmax. (5
Onucanue xapaxmepucmuxu gvlnoanenus 3Hanus: OueHKa "Xopouo" BEICTaBIsAETCS, €CIU
MIPUMEHEHBI TIPABUIIBLHBIC COOTHOIICHUS, BRIOPAHO BEPHOE HAIIPABJICHUE JJIs PEIICHUS 3a1a4, HO
JIOTIYIIIEHHBIE HEKOTOpbIe apu(MeTHUECKHe OIMOKH, WX He3HAYUTENIbHbIE OIIMOKH B
M300pa’keHUH MPOIECCOB.

Oyenka: 3
Huoicnuii nopoe evinonnenus sadanus 6 npoyenmax. 50
Onucanue xapaxmepucmuxu evlnoanenus 3nanus: OLeHKa "yJ0BIETBOPUTEIbHO" BBICTABISAETCA,
€CJIM 3aJ]aHue BBIMOJHEHO B 00beMe He MeHee 50%, yacTh (MeHbIIIasi) OTBETOB OIIMOOYHA, XOTS
OCHOBHBIE COOTHOIIICHHUS HATMCaHbl IpaBUIbHO. ['paduyeckoe mosicHeHne MaTepuasa npaBuiIbHOe
He menee 50%.

Oyenka: 2
Onucanue xapaxmepucmuxu evinoanenus snanus: OTNeHKa "HeyIOBICTBOPUTEIILHO" BEICTABIISCTCS
B CJIy4ae OTCYTCTBUS IPABUIBLHOTO OMPEIEICHUS XapaKTepa MpoIeccoB (PeKUMOB TEUSHHUS ), TUOO
WCIIOJIb30BAHNH OIMOOYHBIX COOTHOIICHUH JJI UX pacyuerTa.

KM-7. Pacyer nukia IITY ¢ npoMe:KyToOYHBIM IeperpesoM napa u AByms
pereHepaTuBHBIMH MO0IPeBaTeIAMHU

®opmbl peanuzanuu: [luceMenHas padora

Tun koHTpoIbLHOrO MeponpusiTus: PacuetHo-rpadpuueckas padbora

Bec koHTpOBbHOrO Meponpusitusi B BPC: 10

IIpouenypa mnpoBeaeHHs] KOHTPOJIBLHOIO MepoONpHUATHSA: DBriosHeHHEe C€aMOCTOATENBHOIO
pacyeTHOro 3aJaHus (CpPOK 2 HelleNnn).

Kparkoe conepxanue 3a1aHus:
3alaHue HAMPaBJIEHO Ha MPOBEPKY YMEHMSI CAMOCTOSATEIBHO BBIIIOIHATH PACUYEThI LIMKJIOB
IITY ¢ npOMeKyTOUYHBIM IEPETPEBOM U 2-Msl pET€HEPATUBHBIMH I10JIOTPEBATEISIMH,
MOJIb30BaThCs crpaBoYHUKOM ““Terutopusndeckue CBOWCTBA BOBI M BOASHOTO mapa”,
HCITOJIB30BaTh 2-HYI0 HHTEPIIOISALHIO.

KoHTpoJibHbIE BOIPOCHI/3a1aHUSA:

YMeTh: BBIUMCIATH IOKA3aTeu 1.KA®EJIPA TEOPETUYECKHNX OCHOB
JHepreTudeckol  sddexTuBHOCTH TEIUVIOTEXHUKH um. M.I1. BYKAJIOBUYA
TEPMOJMHAMUYECKUX IPOLECCOB, Jlomamnee 3ananue no kypcy « TEPMOJAMHAMUKA»
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MPSMBIX u 0o0paTHbIX Bapuant NeS

TEPMOJNHAMUYECKUX LIUKIIOB Paccuurare Tepmuueckuii u BHyTpeHHuit KIIJI,
yIEIbHBIN pacxo napa u yCJIOBHOIO TOIUIMBA IS
TypOOYCTaHOBKH C IPOMEKYTOUHBIM MEPETPEBOM T1apa
U ABYMS pereHepaTuBHBIMU MoorpeBarensiMu: 1-i -
MOBEPXHOCTHOTO, 2-i - CMEIIMBAIOIIETO TUIIOB.
OnpenennuTh TakKe CPEJHEUHTErPATIBHYIO TEMIIEPATYpy
MO/BO/IA TEILJIOTHI B LIUKIIE.

3agaHo:

Havanenbie napametpsl BogsHoro napa: P1=10 MIla,
t1=5400C,

JaBnenue napa B konaeHcarope: P2=4 xlla.
[TapameTpsl apa nociie NPpoOMEKyTOUYHOIO ITeperpeBa:
Pn=3 MllIa, tn=5200C.

1-wr1i1 oTO6Op OT rosioBel LITH/I.

JlaBneHue mapa BO BTOPOM pereHEepaTUBHOM
nojorpesaresne Beioupaetcs u3 yciosus Dtl= Dt2
Henorpes »uakoctu 10 TeMIiepaTypbl KOHACHCAIIUN
TPEIOIIETO Mapa B MEPBOM PEreHEPATHUBHOM
noxporpesarene paseH Dt1=40C, Bo Bropom- Dt2=00C.
Buytpennue ornocutensubie KIIJ[ orcekoB TypOuHBbI 1
HacocoB: uBf - 0,93; ung - 0,91;1acoca - 0,84; KII1J1
JPYTUX SJIEMEHTOB YCTAHOBKHU: KOoTNa-arperara - 0,92;
Mexannueckuii - 0,99; mapornposoos - 0,99;
anekTporeneparopa - 0,99.

[Ipencrasute cxemy IITY u nukn B T-s nuarpamme B
Macuiraoe.

OnucaHue MKaJbI OlleHUBAHUS

Oyenka: 5
Huoicnuii nopoe evinonnenus: 3aoanus 6 npoyenmax.: 95
Onucanue xapaxmepucmuxu 6vinoaneHus snanua: OueHKa "0TIIMYHO" BBICTABIISETCS, €CIH 3a/laHNE
BBITNIOJIHEHO B MTOJIHOM 00bE€ME U B OTBEJICHHBIN CPOK.

Oyenka: 4
Huoicnuii nopoe evinonnenus 3aoanus 6 npoyenmax.: 90
Onucanue xapaxmepucmuxu 6vinoaneHus snanua: OueHKa "Xopoo" BbICTaBIIAETCS, €CIIN
JIOIYILIIEHHbIE He3HAYUTENbHbIE apu(MeTHUeCKue OMNOKH, a rpaduuecKoe n300pakeHue
IIPOLIECCOB MPABHIILHOE.

Oyenka: 3
Huorcnuii nopoe evinonnenus 3adanus 6 npoyenmax. 85
Onucanue xapaxmepucmuxu evinoneHus snanus: OueHka "yI0BIeTBOPUTENHHO" BHICTABISIETCS,
€CJI JIOMYIIICHHbIC He3HAUNTEIbHBIE apu(hMETHICCKUE ONIMOKH, HO COOTHOIICHHUS JUTS pacueTa
napaMeTpoB MPaBUIIbHBIE, a TAKXKE Tpaduieckoe H300paKeHHe MPOILIECCOB MPABUIBHO.

Oyenka: 2
OnucaHnue xapaxmepucmuxu eblnonenus 3Hanus: OleHKa "HeYJOBIETBOPUTEIHLHO" HE
BbICTaBIsieTcs, P3 oTnpaBisiercst Ha 1opabOTKy 3aMedanuii. B ciydae HapyIeHus: CpOKOB
BoInoHeHus 3a1anus B BAPC BeictaBisiercs "0".
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KM-8. PacueTr npoueccoB c:kaTusi B KOMIIpeccopax, HUKJIOB ra30TypoOMHHBIX
YCTaHOBOK, ABUraTeJieil BHYyTPEHHEr0 CroOpaHus, X0J10AUIbHbIX MAIIIMH U TENJIOHACOCHBIX
YCTAHOBOK

®opmbl peaau3anum: buiersl (MMCbMEHHBINH OIPOC)

Tun kouTposbHoro Mmeponpusitusi: KonrpossHas padora

Bec koHTpobHOrO MeponpusaTusi B BPC: 20

IIpoueaypa npoBeaeHHusi KOHTPOJIBHOr0 Meponpusitus: Paznatorcs Ousersl ¢ 3agauyamu. Bpems
BBINIOJHEHUSA-2 y4eOHBIX uyaca. Paspemiaercss moJib30BaTbCs MaTepUallaMd CEMHUHApPCKUX U
JEKIIMOHHBIX 3aHATHUH, CLIPaBOUYHUKAMHU. 3allpelaeTcs oIb30BaHNE MOOUIIbHBIMU TeJIe(OHAMM.

KpaTtkoe conep:kanue 3a1aHusi:
KoHTpomnbHas HanpaBiIeHa HA YMEHUE PACCUUTHIBATH TEPMOJIUHAMHYECKUE MTPOLIECCHI M ITUKIIBI
peoOpa3oBaHus YHEPTUH, UCIIOJIb3yEeMbIC B Ta30TYPOUHHBIX, XOJOAMILHBIX U TETNIOHACOCHBIX
YCTaHOBKAaX, a TAK)KE B ABUTATENSIX BHYTPEHHETO cropanus. OnpenensiTh MOKa3aTeln ux
3¢ (HEeKTHBHOCTH.

KoHTpoJibHbIE BOIPOCHI/3a/1aHUA:

3HaTB: TEPMOJUHAMUYECKHUE 1.bunet Ne&

IIPOLECCHI u LIUKJIbI Omnpenenuts MomHocTh ['TY, a Taxxke

npeoOpazoBaHus SHEpPTuy, n3menenue aeiicreurenbHoro KIIJI mukia 3a cuet

UCIIOJIb3YEMbIE B TETUIOCHUJIOBBIX, MIPUMEHEHHUSI pEreHEPATUBHOTO MOIOTPEBA BO3/1yXa, €CIU

XOJIOAWIBHBIX M TEINIOHACOCHBIX P1 =0,1MIla, tl =24°C, tmax = 800°C, creneHn

YCTaHOBKaX, MOKa3aTeNn 170'¢ MOBBIIICHUS JaBlieHus 3,5; pacxox Bozayxa S001/4ac.

3P PEKTUBHOCTH Buytpennue otnocurensHbie KI1J] komnpeccopa 0,85, a
Typounsl 0,9. CTenenp pereHepanuu — npeenbHas.
N300pa3uth UK B KOOpAUHATAX |S M MPEIACTaBUTH
MPUHIUNHAAIBHYIO CXEMY YCTAaHOBKH.

Onucanue MIKAJIbI OLlEeHUBAHUS

Ouenxa: 5
Huosienuii nopoe sevinonnenus 3aoanus 6 npoyermax: 90
Onucanue xapaxmepucmuxu evlnoanenus 3Hanus: OleHKa "O0TIMYHO" BBICTABIISIETCS, €CIIN 3a/IaHNE
BBITIOJTHEHO B MTOJIHOM 00'beMe WJIH BHITIOTHEHO MPEUMYIIECTBEHHO BEPHO.

Ouyenka: 4
Huodienuii nopoe evinonnenus 3adanus 6 npoyenmax: 15
Onucanue xapaxmepucmuxu evlnoinerus 3Hanus: O1eHKa "Xopouio" BEICTABISAETCS, €CITH
IIPUMEHEHBI PaBUIIbHBIE COOTHOILIEHHSI, BBIOPaHO BEPHOE HAIIPABICHUE AJIS pEIIeHUs 3a/1a4, HO
JIOTTYIIIEHHBIE HEKOTOPbIe apru(pMeTHIecKre OMMOKH, HITH HE3HAYUTEIbHbIE OIMOKH B
1300pa’keHUH MPOLIECCOB.

Oyenka: 3
Huodicnuii nopoe sévinonnenus 3aoanus 6 npoyenmax: 50
Onucanue xapaxmepucmuxu evinonnenust 3uanus: O1eHKa "yI0BICTBOPUTEIILHO" BBICTABIISAETCS,
€CJIH 3aJJaHue BEIIIOJIHEHO B 00heMe He MeHee 50%, 4acTh OTBETOB OIIMOOYHA, XOTS OCHOBHEIE
COOTHOIIICHUS HAITUCAHBI ITPABHJILHO.

Oyenka: 2
Onucanue xapaxmepucmuxu 6blnoaneHus 3Hanus: OLeHKa "HeyJOBIETBOPUTEIBHO" BHICTABIISAETCA
B CTydae OTCYTCTBHS MPUMEHEHUS MTPABUILHON METOJUKH pacyeTa M UCTIOIb30BAHUH OIMTHOOYHBIX
COOTHOILICHUIA.
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KM-9. BoinojiHeHUe 1 3a1IUTA JIAa00OPATOPHBIX padoT

®opMbl peanu3anmu: 3anTa 3a1aHus

Tun koHTpOJILHOrO MeponpusTusi: JlJaboparopuas padota

Bec koHTpobHOr0 Meponpustusi B BPC: 20

IIpouenypa mnpoBegeHHs] KOHTPOJIBLHOro Meponpusitus: JloMamiHsAs HOATOTOBKA IO TeMaMm
nabopatopHbeIX paboT. BeimomHeHnne nabopatopHbix paboT Ha ¢usnueckux creHaax. OpopmieHue
OTYeTa IO Pe3yJIbTaTaM BBIOJIHEHHOW paboThl 1 00paboTKa pe3ysIbTaToOB COTVIACHO TPEOOBAHHUAM
METOAMYECKUX yKa3aHUH. 3amuTa 1a00paTOPHBIX padOT MO TeMe pabOThI B BUIE TECTUPOBAHHUSL.

Kpatkoe cogepixanue 3a1aHusi:
[TporpaMmmoii Kypca mpeayCMOTPEHO BBITIOJIHEHUE 4-X Ta00PaTOPHBIX paboT Ha (PU3UIECKIX
crenaax Jlabopatopuu TexHruueckoi TepmoauHaMuku. [Ipu qucranunoHHOM 00ydyeHuun
IPEIOIaracTcsl BBITOJHEHHE BUPTYaIbHBIX JabopaTopHbIX paboT. HasBanus mabopaTopHbIX
pabot: 1. M30xopHoe HarpeBaHue BOABI M BOJSHOTO mapa. 2. MccnenoBanue mporecca
annabaTHOTO UCTEYCHHSI BOASHOTO Mapa (BO3yxa) yepe3 CyKUBAroeecs CoIio. 3.
Onpenenenre TEPMOAMHAMUYECKUX CBOWCTB BO3yXa Mpu atMochepHoM AaBieHud. 4. L{ukisl
napoTypOnHHBIX ycTaHoBOK (I1TVY). BiusiHue napaMeTpoB Ha YJHEPTETHUECKYIO
s dextuBHOCTS 1TUKIA [ITY.

KoHTpoJibHbIE BONIPOCHI/3aJaHUA:

3HaTh: OCHOBBI 1.MeTtoauka pacyera IOABEACHHON/OTBEACHHOM
AKCIIEPUMEHTAILHOTO TEIJIOTHI, pacueTa MAaCCOBBIX PACXO/I0B U BBIXOIHBIX
HCCIIEN0BaHUA U MAaTEMAaTHYECKOTO CKOPOCTEH IMPH UCTEUYCHUH B COTLIIAX.
MOJICIIUPOBAHUS

TEPMOJIMHAMHYECKUX IPOIIECCOB U 2.OCHOBHBIC 3aKOHBI TEPMOIMHAMHUKH.

[IUKJIOB TEIJIOCUJIOBBIX YCTAaHOBOK 3.

Xo/ n3y4aeMbIX MPOIIECCOB Ha pv U Ts AuarpamMmax.
4.CxeMbI KCIIEPUMEHTATBHBIX YCTAHOBOK, MPUHIIUTT
paloTHI.

5.0cHOBHBIE COOTHOUIEHHUSI JIJIsl pacyeTa napaMeTpoB
BJIQXKHOT'O BO3/yXa.

6.Metoauky pacuera mapameTpoB BO3Ayxa B IIPoIIecce
CYILIKH BJIaXHOTO0 MaTepuasa, ONpeaeIeHHs
TEMIEPATYpPbl MOKPOTO TEPMOMETpA.

Onucanue MIKAJIbI OLlEeHUBAHUS

Ouenxa: 5
Huosienuii nopoe sevinonnenus 3aoanus 6 npoyermax: 90
Onucanue xapakmepucmuxu evlnoinerus 3Hanus: O1eHKa "OTINYHO" BBICTABIISETCS €CIIM 3aJaHue
BBITIOJTHEHO B TIOJTHOM 00'b€Me WJIH BBITIOTHEHO MPEUMYIIIECTBEHHO BEPHO, B CPOK

Ouyenka: 4
Huodicnuii nopoe eévinonnenus 3a0anus 6 npoyenmax: 15
Onucanue xapakmepucmuku evtnoanenus 3uanus.; OueHka "Xoponio" BbICTABISETCS €CIU
OOJIBIIMHCTBO BOMIPOCOB PACKPHITO, BEIOPAHO BEPHOE HAMPABICHUE JJIsl pEIICHUS 3a/1a4.

Oyenka: 3
Huodicnuii nopoe svinonnenus 3aoanus 6 npoyermax: 50
Onucanue xapakmepucmuku évinonnenus snanus: OneHka "ya0BICTBOPUTEIHLHO" BBICTABIISCTCS
€CITH 3aJIaHUE MTPEUMYIIIECTBEHHO BBITIOJHEHO

Oyenka: 2
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Onucanue xapaxmepucmuxu evinoanenus snanus: OUeHKa "Hey10BIETBOPUTENIBHO" BBICTABIISETCS,
€CJIM KOJINYECTBO NPABUIIBHBIX OTBETOB MeHee 50%.
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COJIEPKAHUE OIIEHOYHBIX CPEJICTB TIPOMEXKYTOUYHOM ATTECTAIIUA
3 cemecTp
@opMa NPOMEKYTOUYHOM aTTecTalumM: JK3aMeH

IIpumep Onsiera

®I'bOY BO "HannonansHbIi HccienoBaTenbCckuil yausepcuret "MON" YTBEPXIAIO
Kadenpa Teopetrueckux ocHOB TerutorexHuku uM. M.I1. Bykanosuua
Hampasnenue: 13.03.01 TemrosHepreTnka 1 TEIUIOTEXHUKA
Hucnumnuna: TexHudyeckas TEpMOJUHAMUKA

3aB. ka¢. TOT
DK3AMEHAIIMOHHBIN BUJIET Ne5 25 nexabps 202

1. IlepBblil 3aK0OH TEPMOJMHAMUKY JUIS CTALMOHAPHOTO IIOTOKA Macchl. BBIBOA M IpUMEpEI
UCIIOJIb30BaHMUS.

2. YcroBusi yCTOWYHMBOCTH M PABHOBECHS B M30JIUPOBAHHON OJJHOPOJHOMN cHcTeMe. Y CJIOBHE
(a30BOro paBHOBECHs KUJIKOCTH U Iapa.

3. B apoccenpHOE ycTpoHCTBO mocTymaeT BiakHbA map ¢ P1 =20 6ap u x1 =0,967. B pesynsraTe
a71abaTHOTO JIPOCCEIMPOBAHMS Ha BBIXOJIE MOJIyYar0T CyX0i HaChIIeHHBIH map. OnpenenuTth
HW3MEHEHHUE TeMIIepaTyphl, 1aBieHus 1 notepio skcepruu pu Toc =283,15 K. NM300pa3uTh nponecc B
hp, hs u Ts nuarpammax.

IIpoueaypa nposenenust

[TpoMexxyTouHass aTTecTalusg IO JOUCHUIUIMHE B (oOpMe OHK3aMeHa MPOBOIUTCS B TMEPHOJ
HK3aMEHALIMOHHOW ceccHM. DK3aMEH IMPOBOJUTCS B YCTHOW (opme. B Ounere 2 TeopeTHueckux
Borpoca u | 3agada. Pemenue 3a7aun B MMCbMEHHOM BUJE U OTBETHI HA TEOPETUUYECKUE BOMPOCHI
3aMUCHIBAIOTCA HA YK3aMEHAIIMOHHOM JIMCTE, HA KOTOPOM CTOMT IMOIMHUCH MPENojaBaTesi, BpeMs
BbI1aun Omiera u ero Homep. [loaroroBka He Gonee 70 muH. Ompoc Mo MaTepuanaMm Ouiera He
6osee 20 MUH., TOTIOTHUTEIBHBIE BOMPOCKHI HE Oosiee 10 MUH. TOTIOTHUTEIBHBIE BOMPOCHI BMECTE C
pe3ylnbTaTOM OTBETAa TaK)KE 3alUChIBAIOTCS HAa SK3aMEHAIMOHHOM JucTe. CTYIEeHT MOXET
M0JIb30BaThCsl paboyeil MporpaMMoi TUCHUIUIMHBI U KaJbKYJISATOPOM, CIIPAaBOYHOU JIUTEpPaTypor U
HOPMAaTUBHBIMH  JOKyMeHTamH. [lonp3oBaHMe  yyeOHMKaMH, 3aJauHUKaMH,  JIEKLHUSIMH,
MOOWJIBHBIMU TeJIe(hOHaMM W IITaprajikaMu 3amnpemiaercs. [Ipu HapymeHun JaHHOTO perjiaMeHTa
CTYJICHTY BBICTaBJISIETCS OILIEHKA ""HEYIOBJIETBOPUTEIIHHO" .
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I Ilepeuens Kkomnemenyuil/uHOUKAMOPO8 U KOHMPOIbHBIX 60NPOCOE NPOGEPKU PE3YTbM AN 08
0C60EeHUA OUCUUNIUHDL

1. Komnerenuusi/Muauxarop: NU-Somnk-3 JemoncTpupyer nonnmanue Gu3nYecKux sIBICHUN U
yMeeT NPUMEHATh (PU3NYECKHUE 3aKOHbl MEXaHUKH, MOJIEKYIISIPHON (PU3UKH, TEPMOJUHAMUKH,
JIEKTPUYECTBA U MAarHETU3Ma JUIsl pELIEHUs TUIIOBBIX 3a/1a4

Bomnpocel, 3axanus
1. [ToHsITHS O TEPMOJMHAMUYECKUX CUCTEMAX, PABHOBECHBIX U HEPABHOBECHBIX IpoOIleccax,
WHTECHCHUBHBIX M DKCTEHCHUBHBIX MapaMeTpax U QYHKIUIX COCTOSHHUS.
2. Tepmuueckre K03(h(HUITUSHTHI U COOTHOILICHHS MEXTy HUMH.
3.IIpuHIMIT SKBUBAJIEHTHOCTH TETJIa U MEXaHUYECKOH paboThl. DOPMYITHPOBKH TIEPBOTO
3aKOHA TEPMOJMHAMUKHU. BHYTpEHHsIS S3HEPrus U ee CBOMCTBA.
4.Buspl paboT TEPMOMEXaHUYECKON CUCTEMBI U CBSI3b MKy HUMH. [ 'paduyeckas
WJUTIOCTPALIUSL.
5.11epBbIit 3aKOH TEPMOJMHAMUKH JIJI CTAI[MOHAPHOTO MOTOKA Macchl. BBIBO U MpuMepbl
HCIIOJIF30BaHUS.
6. Onpenenenre n300apHOM U U30XOPHOH TETIIOEMKOCTEH, BBIBOJ] YPaBHEHHS JIJISI KX
COOTHOIICHUS.
7.0npeneneHue TerioeMKocTu. PasMepHocTts TemioeMkocTeld. COOTHOIIEHHE MAaCCOBOM,
MOJIBHOM 1 00BEMHOM TEIIIOEMKOCTEH.
8.0npeneneHue TermI0eMKOCTH. TemIoeMKOCTh HiealIbHBIX Ta30B.
9. BeIBO COOTHOIIEHHH ISt OTHOCUTEIbHBIX 00BEMOB M JIaBJIICHUM 711 a11a0aTHOrO
Mpoliecca ¢ y4eTOM 3aBUCUMOCTH TEIUIOEMKOCTH OT TEMIIEPATYPBI.
10.BeIBOJT ypaBHEHUS TIOTUTPOINBI UACATHLHOTO ra3a. M300pakeHne MoJMTPOIHBIX TPOIIECCOB B
PV u TS nuarpammax.

MatrepuaJsbl 1J151 IPOBEPKH OCTATOYHBIX 3HAHUH

1.1. Tepmogmnamuueckas cucrema. OnpeaeneHue.

OTBeTHI:

1. TepmMoaMHaMHUYECKask CUCTEMA - 3TO COBOKYITHOCTh MAaTEPHUAJIbHBIX TEJI C HEMEHSIOIIENCS
Maccoi.

2. TepmoauHaMu4eckas CUCTEMA - 3TO COBOKYITHOCTb OOBEKTOB C IMOCTOSIHHBIM 00BEMOM.

3. TepMoaMHaMHUYECKasi CUCTEMA — 3TO COBOKYITHOCTh MaTepUaIbHBIX T€J, UMEIOLIUX 00bEM,
OTPaHUYEHHBIH KOHTPOJIBHOM MOBEPXHOCTHIO, KOTOPBIE B3aUMOJICHCTBYIOT KaK MEXIy COO0i,
TaK ¥ ¢ 00bEKTaMU 3a MpeJieIaMH BHEITHEH TPaHUIIbl, T.€. C OKPYXKAIOIIEH CpeIou.

4. TepMoauHaMHUYecKasi CUCTEMa- 3TO (PU3MUYECKOE TeJO (MM COBOKYITHOCTh), KOTOPOE MOXKET
coBepuIaTh pabOTy pacIIUpPEHHUs.

5. TepmoanHamMuueckas cucTeMa- 3T0 GU3NIECKOe TeNO (MM COBOKYITHOCTb), KOTOPOE MOXKET
coBepuiaTh paboTy TEXHUYECKYIO.

BepHnsliii otBert: 3.
2.1-p1if 3aKOH TEPMOAMHAMUKH.
OTBeThI:

1.TermoTa, moaBeeHHAS K CHCTEME MPUBOJIUT K YBETUUCHUIO €€ 00bemMa.
2.Tennora, NoABEAEHHAsA K TEPMOJUHAMUYECKON CUCTEME, UJIET HA YBETUUEHHUE DHEPTUU
CUCTEMBI U COBEpILIEHNE PAOOTHI.

Q=(E;-E,)+L.
3.Tennota, moaBeAEHHAs K CHCTEME NPUBOJUT K YBEIUUYECHHIO €€ TEMIIEPATypHI.
4.Tennora, OTBOAMMAs OT CUCTEMBI IPUBOJIUT K YMEHBILEHUIO €€ TEMIIEPATYPBHI.
5.TemmiepaTypa Tena 3aBUCUT OT COBOKYITHOM CKOPOCTH JABUKEHUS MOJIEKYJL.

BepHnslii oTBeT: 2.
3. Buapl paboT TepMOMEXaHHUECKOW CHCTEMBI M COOTHOIIICHHE MEXIY HAMHU.
OTBeTsI:
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1. Dto pabota pacmmpenns | pdv u pabota cxarus -/ pdv. PaGoTa pacimpenns co 3HakoM

“+”. PaboTa cxxarust co 3HaKoM ““-.” [To MOIysTI0 OHU paBHBI MEKTY COOOI.

2. Jta Ta 9acTh pabOThl TEPMOANHAMHYECKON CUCTEMBI, KOTOPAasi MOXKET NEPEHTH B

TEXHUYECKYIO.

3. D10 paboTa 1Mo yCKOPEHHIO MOTOKA M paboTa MPOTUB CHJI TPEHHSL.

4. D10 paboTa paclIupeHust CUCTEMBI U paboTa TexHuueckas. OHM paBHBI MEXKIY COOOIA.

5. Dro0 paboTa H3MeHeHus 0obeMa |pdv; pactonaraemas pabota -] vdp; paboTa IpoTaIKHBAHUS

Jd(pv). Coorrowenue: d(pv)=pdv-+vdp.

BepHblii oTBeT: 5. ITO paboTa m3MeHenus oobeMa [pdv; pacmonaraemas padora -] vdp;
pabora nporankusarus [d(pv). CoorHowmerne: d(pv)=pdv-+vdp.

4. AnanuTHdeckas 3amnuch 2-0ro 3aKoHa TepMoAMHaAMUKH. OTpeeieHre SHTPOIHH.
OTtBeTsI:

1. dS=dQ/T - ans obpatumbix mporeccoB. dS>AQ/T - s HEOOPATUMBIX MPOLIECCOB.

2. dS=dQ/T - mns obparumsIx mporeccoB. dS<AQ/T - s HeOOPaTUMBIX IIPOIIECCOB.

3. dS=dH/T - mns o6paTumbix tporieccoB. dS>AH/T - my1st HEOOPATUMBIX MTPOIECCOB.

4. dS=dU/T - s obparumseix mporeccoB. dS>AU/T - mis HeoOpaTHMBIX IIPOIIECCOB.

5. S=dQd/T - mnst ooparumsbix mporeccoB. S>AQ/AT - w1t HEOOPATUMBIX ITPOIECCOB.
Bepnpiii otet: 5. S=dQd/T - nyst o6patumsbix npoueccoB. S>dQ/dT - myist HEOOpaTUMBIX
MIPOIIECCOB.

5.5. I'pacduueckas wmocTpanus KOJIMYeCTBa MOIBEICHHON TeIUIoThl B T,s-muarpamme.
OTBeTHI:

1. KonuvectBo noaBeieHHON TeIOTH B TS-1uarpaMmme paBHO IUIOIIAIU O IPOIIECCOM B

MPOEKIIMU HA OCh OpJUHAT. Q = f SdT.

2. KonmyecTBo moIBe/ICHHOM TEIUIOTHI B TS-ararpaMMe paBHO TIIOMIAIN MO ITPOIIECCOM B

MPOEKIIMU Ha 0Ch abcuuce. Q = f TdS.

3. KonmgecTBo moaBeneHHOM TeruioThl B TS-muarpamme paBHO TUIOIIA A

npsimoyrosibHuka Q =T A S.

4. KonuuecTBo noJBeAeHHOM TEIIOTH B TS-narpamMmme paBHO IJIOIIA U

npsmMoyronbauka Q = TAS /2.

5. KonnuecTBo nmosaBeieHHOM TemaoTel B T'S-AuarpaMme paBHO IMJIOLIAAH

npsimoyrosibhuka Q = (T — Ty)AS. T'ne T - TeMriepatypa OKpyKaromiei cpeibl.
Bepwnpiii otet: 2. KonndecTBo noaBeeHHON TeroThl B TS-n1uarpaMMe paBHO IO Ix
TO/JT TIPOLIECCOM B IPOEKIIMU Ha OCh a0CIIHCC.

6.CocTosiHMS BOASIHOTO Tapa.
OTBeTHI:

1. IleperpeTslil map ¥ HACHILIEHHBIN Map.

2. Ileperpetslil map U BIaXHBIN Map.

3. Bna)xHbIil Map ¥ HACBIILIEHHBIN Nap.

4. BriaxxHbli ap U CyXOH HacCBIILIEHHBIN Map.

5. BiaxkHbIil map, CyX0oH HaChIILEHHBIN I1ap, IEpErpeThii nap.

Bepnsiit otBeT: 5. BnaxHblid map, Cyxoil HaCBIIIEHHBIN Nap, NEPErpeThii map.
7.0npezaeneHne CTENEHN CyXOCTH BIaXXHOTO Tapa.

OTBETHI:
v—=v
l.x=——
W
-n/
2. x = ——.
h f,u
3.x= -
S =S/ ,
m-m
4, x = ——.
m_—1,n/
5. x =22
p"-p!

BepHnsliit otBert: 4.
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8. Ilpouecc agnabaTHOTO APOCCENTUPOBAHMUSL.
OtBeTsI:
1. Oro nponecc TeueHus npu S=const.
2. HeoGpaTuMplii rporece mpeo1osieHus IOTOKOM HIPaBINYEeCKOTO COIPOTUBIICHUS C
1oTepeil 1aBaeHUs pU YCIOBUM ITOCTOSIHCTBA YHTAJIBIINU.
3. Ilpouecc TeyeHus: NOTOKa, B KOTOPOM HE COBEPIIAETCS TEXHUUECKOH padoThI.
4. D10 pouecc TEYEHUs C TIOHM)KEHUEM TEMIIEPATyphl U AABICHHUSL.
5. OT0 npouecc TeYEeHNs ¢ IOHWKEHUEM DHTAJIBIINU U JABJICHUS.
Bepusriii otBet: 2. HeoOpaTHMBIii mpoiiecc MpeoaoieHus IOTOKOM THAPABINYECKOTO
COIIPOTHUBIICHUS C IIOTEPEN AABJICHUS IIPH YCIOBUU MOCTOSIHCTBA SHTAJIBIINN.
9.Tperunii 3aKOH TEPMOANHAMHUKH.
OTtBeTsI:
1. AGcontoTHbIN HOMb KenbBUHA - 3TO Takasi TEMIIEpATypa, SHTPOINHUSI B KOTOpoil paBHseTcs (.
2. Ilpu npubnmxeHun K aOCONIOTHOMY HYJIIO TeMIepaTypbl H300apHasi U H30XOpHast
TEMJIOEMKOCTH CTaHOBSITCSI PaBHBIMHU.
3. AOcomoTHbI# HOJb TeMIiepaTypsl (KesnbBrHA) HE TOCTUXKUM.
4. ITpu npubImKeHnu K aOCOTIOTHOMY HYJIO TEIIOBBIC APPEKTh XUMUYECKUAX PEaKIIHiA
YMEHBIIAIOTCA.
5. TermoBoii 3(h(HEeKT XUMUIECKON PEaKIIMK HE 3aBHCHUT OT ITOCJICIOBATEILHOCTH
IIPOMEXKYTOUHBIX CTaJU{ TaKOM peakLUu.
Bepunbrii otBet: 3. AGCOMIOTHBIN HOJIb TeMiieparypsl (KebBuHA) HE TOCTHKUM.

2. Komnerennusi/Ungukarop: U1-2onk-4 JleMoHCTpupyeT MOHUMaHUE OCHOB TE€PMOIUHAMUKH,
OCHOBHBIX 3aKOHOB TEPMOJMHAMUKHN U IPUMEHSIET UX U1 PaCUYE€TOB TEPMOJIUHAMUYECKUX
MIPOLIECCOB, LIUKJIOB U UX TOKa3aTeen

MartepuaJbl 1Ji1 IPOBEPKU OCTATOYHBIX 3HAHUM
1.Onpenenenue TEMIO0EMKOCTH.

OTBeTHI:
Lo = D),
2.¢C, = %.
3.¢,= (2,
4. ¢, = (5D
5. ¢ = G-

Bepnsiii otsert: 1.
II. Onucanue wikanvt oueHuganus

Ouyenka: 5
Huodicnuii nopoe svinonnenus 3aoanus 6 npoyenmax: 85
Onucanue xapakmepucmuku 6vinoanenus sHanus: OueHka "oTINYHO" BBICTaBIISETCS €CIIH 3a/1a4a
pelieHa 6e3 ommodoK, a OTBETHI Ha TEOPETHUECKHE BOIIPOCHI ITPaBHIIbHBIE B 00beMe He MeHee 85%.

Ouyenka: 4
Huoicnuii nopoe evinonnenus 3aoanus 6 npoyenmax: 10
Onucanue xapakmepucmuku 6binonHenus 3uanus: OLleHKa "Xopouo" BBICTABIAETCA €CIIU 3a1a4a
pelleHa ¢ HEKOTOPbIMU HE3HAUUTEIbHBIMU (apu(PMETHUECKIMH) OIIMOKaMH, a OTBETHI Ha
TEOpEeTUYECKHEe BONPOCHI MTpaBUIIbHBIE B 00beMe He MeHee 70%.

Oyenka: 3
Huoicnuii nopoe svinonnenus sadanus 6 npoyernmax. 50
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Onucanue xapakmepucmuku evinonneHus 3uanus: O1eHKa "yI0BIeTBOPUTENILHO" BHICTABIIACTCS
€CJIM 3aj1a4a perieHa ¢ HEKOTOPhIMU HE3HAUYNTEILHBIMH (apu(PMETHIECKUMH ) OIIMOKaMH, a OTBETHI
Ha TEOPETHUYECKUE BOIPOCHI MpaBUIIbHBIE B 00beMe He MeHee 50%.

Ouenka: 2
Onucanue xapakmepucmuku 6binonnenus snanus: OleHKa "Hey10BJICTBOPUTEIbHO" BBICTABIISICTCSI
€CIIM 3aJ]aya He PelIeHa, X0 PeLICHNUs BEIOpAaH HE NMPaBUIIbHBIN, MM OTBETHl HA TEOPETUUECKHUE
BOMPOCHI JaHbl B 00beMe MeHee 50%.

111. Ilpasuna évicmasienus umozo8oi OyeHKu no Kypcy

Ornenka ompezensercss B cOOTBETCTBUHM ¢ [lonoxenneMm 0 OalIbHO-PEUTHHTOBON CHCTEME IS
cryaentoB H1Y «M3OW» Ha OCHOBaHUM CEMECTPOBOM U aTTECTAIIMOHHON COCTABIISIFOLIUX.

4 cemecTp
dopMa NPOMEKYTOUYHOM aTTecTaluu: DK3aMEH

IIpumep Ousera

OI'bOY BO "HauunonanbsHbli HccnenoBaTenbckuit yausepeuret "MON" YTBEPKIAIO

Kadenpa TeopeTrueckux ocHOB TerutoTexHukd uM. M.I1. Bykanosuua

Hamnpagnenue: 13.03.01 TemnosHepreTuka U TEMIOTEXHUKA

Hucuumnnna: TexHuyeckas TepMoMHaAMUKa

SK3AMEHALIMOHHBII BUJIET Ne§ 3as. xad. TOT
25 nexaOps 202

1. TlepBbliif 3aKOH TEPMOJUHAMUKY LIS CTALIMOHAPHOTO TIOTOKA MACCHI.
BrIBOI ¥ IpUMEpPBI UCIIONIB30BAHUS.

2. IIporecchl ¢ uacabHBIMU T'a3aMu. BbIUncIIeHHE TEIIOTHI U PabOTHI.
3. Bpraucante naMeHeHue SHeprun ['enrsMronbpa A1 BOJSTHOTO Mapa Mpy PaBHOBECHOM

n30TepMUYecKoM niepexoze u3 Touku ¢ P1 =5 6ap u x1 =0.80 na uzobdapy P2 = 50 6ap. M300pa3uts
npouecc B Ts u Pv quarpammax.

IIpouenypa nposenenust

[IpoMexxyTouHass aTTecTallus IO JOUCHUIUIMHE B (opMe OHK3aMeHa MPOBOIAUTCS B TEPHOT
HK3aMEHALIMOHHON cecCHH. DK3aMEH IMPOBOJUTCS B YCTHOW (opme. B Ounere 2 TeopeTnueckux
Borpoca u | 3agaya. Pemienue 3ajaun B MMCbMEHHOM BHUJIE U OTBETHI HA TEOPETHUUECKUE BOMPOCHI
3aMUCBHIBAIOTCSA HA 9K3aMEHAIIMOHHOM JINCTE, HA KOTOPOM CTOMT IOMHUCH MPEerojaBaTesl, BpeMs
BbI1aun Owmiiera u ero Homep. [loaroroBka He Gonee 70 muH. Ompoc Mo MaTepuanaMm OuieTa He
6osee 20 MUH., TOTIOJHUTEIBHBIE BOITPOCH! He Oosiee 10 MHUH. AOTIOTHUTEIBHBIC BOIIPOCHI BMECTE C
pe3ylbTaTOM OTBETAa TaK)KE 3alUChIBAIOTCS HAa SK3aMEHAMOHHOM JucTe. CTYIEeHT MOXET
M0JIb30BaThCs paboueil mporpaMMoi TUCHUIUIMHBI U KaJbKYJISATOPOM, CIIPAaBOYHOU JIUTEPATypor U
HOPMAaTUBHBIMH  JOKyMeHTamu. [lonp3oBaHMe  yuyeOHHMKAMH, 3aJauHUKAMH,  JIEKIUSIMU,
MOOWJIBHBIMU TeNlepOHaMM W IITaprajkaMu 3anpeniaercs. [Ipu HapylieHun TaHHOTO perjiaMeHTa
CTYJICHTY BBICTaBJISI€TCSl OLIEHKA ""HEYIOBJIETBOPUTEIILHO" .
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I Ilepeuens Kkomnemenyuil/uHOUKAMOPO8 U KOHMPOIbHBIX 60NPOCOE NPOGEPKU PE3YTbM AN 08
0C60EeHUA OUCUUNIUHDL

1. Komnerenuusi/Unauxarop: U-20mk-4 JIeMOHCTpUPYET HOHMMAHHE OCHOB TEPMOIMHAMUKH,
OCHOBHBIX 3aKOHOB TEPMOJMHAMUKH ¥ IPUMEHSET UX JUIS pACUYETOB TEPMOIUHAMUIECKUX
IIPOIIECCOB, IIUKJIOB U MX MOKa3aTeleii

Bomnpocel, 3axanus
1. YpaBHeHue nepBOro 3aKoHa TEPMOAMHAMUKH ISl CTAIlMOHAPHOTO MOTOKa. ArabaTtHoe
TEYECHHE ra3a U HEC)KUMAEMOU KUJKOCTH.
2.YpaBHEHHE HEPA3PHIBHOCTHU MTOTOKA.
3.1Hukibr ADC ¢ HachIIEHHBIM BOJSHBIM napoM. [Ipumenenne cenapanuu 1 mpoMieperpena
napa.
4 MHuorocTtyrnenuatsiii ypookommpeccop. [Iponieccer B P,v u T,s — quarpamMmmax. 3arpaucHHas
pabora. OTBe/IeHHAs TEILIOTA.

Matepuanbl /15l IPOBEPKH OCTATOYHBIX 3HAHUM

1.YpaBHeHue nepBoOro 3ak0Ha TEPMOJIMHAMUKH IS CTAIIMOHAPHOTO TTOTOKA.
OTBeTHI:

1.dq = dh +wdw + gdx + dl,e

2.dh = wdw + gdx + dljex-

3.dq =dh—vdp

4.dq = du + hdv.

5.dq = du + pdv.
Bepnpsiii otBer: 1.

2.YpaBHEHHUE HEPA3PBIBHOCTH MTOTOKA.

OTBETHI:
1. T=f—v
w
mw
2r=5"
3 m=f—W
) -
4.m=""
o
5. F = mc?.

Bepwnsliii otBert: 3.
3.KakuMm 00pa3oM MEHSIETCsI CTETICHb CYXOCTH BJIQYKHOTO TTapa Ha BBIXJIONE TYPOUHBI PH
YBEJIMUEHUHU TeMIleparypsl nepes Typounoit T1, ecnu naBienue pl mpu 5ToM He MeHSIETCs?
OTBeTHI:
1. YBenuuuBaercs.
2. YMeHbIIaeTcsl.
3. He mensercs.
4. CHavasia yBeJIMYMBAETCS, 3aTEM YMEHBIIAETCS.
5. CHauana yMeHbIIaeTcsl, 3aTEM OCTAE€TCsI IOCTOSIHHOM.
BepHnsiit otBert: 2.
4.0npenenuTh ONTUMANIbHbIE 3HAUEHHS CTENIEHEH MOBBILLIEHUS JaBJIEHUS B 3-CTyIIEHYaTOM
KOMITpeccope, eclii HayalbHOe JaBieHue ra3a p, = 120&nbsp; klla, a koneunoe p, =
960&nbsp; klla.
OTBeThI:

K+H
1. p1=B=p5= %:3'0-
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2.8, =B, =Ps = |2 =12828.

3-.31:.32:.33:3ﬁ:2»0-
4 By =Pr=Ps = " =2,646
5. By =By = By = [P = 2,080

Bepnpsiii otBer: 3.

2. Komnerenuusa/Unankarop: U/I-1pnx-1 JleMoncTpupyeT 3HaHKME 6a30BbIX IPUHIIUIIOB
3HepProdPeKTUBHOCTH

Bomnpocel, 3axaHus
1. Huxn u cxema [ITY ¢ npomexxyrounsim nieperpeBom napa. Tepmudeckuit KI1/1, ynenbabie
pacxosl mapa v TEMIOTHI.
2.1Mukn ITTY ¢ npoMexyTouHbIM nieperpeBom napa. OnpeaesieHue ONTUMaIbHOTO JaBiICHUs
MIPOMITIEPETPEBA.
3.PerenepatuBnbiii nuki [ITY. Cxema ¢ noporpeBaTessiMiM CMEIIMBAIOILIETO TUIIA.
Tepmuueckuit KIIJ[, ynenpHble pacxoasl mapa M TEIUIOTHI.
4. Pereneparusnsbiii nuki [ITY. Cxema ¢ mogorpeBaTeiasiMu NOBEPXHOCTHOTO TUIIA.
Tepmuueckuit KIIJI, ynenpHble pacxosl apa U TeIIa.
5.3aBucumoctb Tepmuyeckoro KIIJI nukna ot TeMepaTypbl NUTAaTEIbHOM BOJIBI U YKCTIA
pEreHepaTUBHBIX MTOAOTPEBATEIICH.
6.Termodukanuonnsiii uki1 [ITY ¢ nporuBogaBneHneM. OTONUTENBHBIA KO3(PPHUIIUESHT U
yIenbHas BRIPAOOTKA JICKTPOIHEPTHH HA TEILUIOBOM MOTPEOJICHUH.
7. TernopukannOHHBIA UK ¢ 0TOOpaMu napa. OTonureabHbIA KOAPOUIUESHT U yaeIbHas
BBIPA0OTKA AJIEKTPOIHEPTUHU HA TETUIOBOM MOTPEOICHUH.
8.MeTtoauka pasHeceHUs 3aTpaT Ha BEIPAOOTKY AJIEKTPUUYECKON U TETNIOBOM SHEPTUU
HKCEPTeTUYECKUM U METOJIOM «HEIOBBIPAOOTKI.

MarepuaJsl 1JIs1 NIPOBEPKHU OCTATOYHBIX 3HAHUM
1. Tepmuuecknii KIT/I nukna.

OTBETHI:
1.y = g—i
2. = QL—i

L'—l
3. = S}}_th
4.1, = L—f
5.1 = QL—i

BepHnblii oTBeT: 2.
2.
3aBucumocts BHyTpeHHero KII/I nukna IITY ot naBnenus pl nepen TypOouHoil npu
(buKCUPOBaHHBIX TEMIIEPATYpaX.
OtBeThI:
1. Bayrpennunii KIIJ[ nukna IITY yBenuuuBaercs ¢ poctoMm aasieHus pl.
2. Bayrpennuii KIIJI uuxna IITY He 3aBucur ot nasienus pl.
3. CymiecTByeT onTUMaJIbHOE 3HAaU€HUE AaBiieHus pl, mpu koropoM BHyTpeHHuit KII1/I nukia
[ITY makcumanen. OHO OJMHAKOBOE [T BCEX 3aJJaHHBIX TEMIIEpaTyp nepex TypOuHoi T1.
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4. CymiecTByeT ONITUMaJIbHOE 3HaUeHUe JaBieHus pl, mpu koropom BHyTpeHHMM KIIJI ukina
IITY makcumanen. Makcumym KIIJ[ cmeniaeTcs BnpaBo ¢ yBEIMYEHUEM TEMIIEPATYPhI EPe
Typounoii T1.
5. CymiecTByeT ONTUMaIbHOE 3HaYeHUE JaBiieHus pl, npu kotopom BHyTpeHHuil KIIJ mukina
IITY makcumanen. Makcumym KII/] cMmemaeTcst BIEBO C YBEIMUEHUEM TEMIIEPATYPbI MEPET
TypOunoui T1.

Bepnblii oTBeT: 4.
3.Cy1iecTByeT I ONITUMAIIBHOE AABJICHUE POMEXKYTOYHOr0 MEperpesa napa, npu KOTopoM
KITJI uuxna makcumaneH?

OTtBeTsI:
1. da, cymiecTByer.
2. Her, B mo6om cirygae KITJ] IITY ¢ mpoMeKyTOUHBIM ITapoIeperpeBaTesieM YBeITUIUBaCTCA.

3. DTO 3Ha4YEHHE PABHO Py, = +/P1 * P2, TA€ pl-naBiieHue nepea TypOMHOM, p2 - 1aBJICHUE B
KOHJIEHCATOPE.
4. D10 3HAaYCHHE PaBHO Py, = (P + P2)/2, rae pl-gaBnenue nepen TypOUHOM, p2 - HaBIeHUE
B KOHJIEHCATOpE.
5. Dto 3HaueHue paBHO Py, = (p1 + p2)/3, rae pl-gaBienue nepen TypOUHOM, p2 - HaBICHUE
B KOHJIEHCATOpE.
Bepnpsiii otBer: 1.
4.Yemy paBHO uncieHHoe 3HaueHue padbotsl mukiel [ITY B Ts - quarpamme?
OTtBeTsI:
1. [Tnomanu nojx mpoueccoM MoIBoAa TEIUIOTHI B IPOEKIMH Ha OCh OpJUHAT.
2. [Inouraau moa mpoueccoM MoABojia TEIJIOTHI B MPOEKIIUN HAa OCh a0CIUCC.
3. IInomanu noJx mporeccoM OTBOA TEIJIOThI B IPOEKIIMU Ha OCh OpJIMHAT.
4. nowmaau moj MpoueccoM 0TBOJIa TEIIOTHI B MPOEKIIMU Ha OCh abciucc.
5. Ilnomaay BHYTpY LIMKJIA.
Bepnpsiii otBer: 5.
5.Kakum o6pa3om BiMsET BBEIEHUE PETEHEPATUBHOTO MOIOTPEBa MuTateabHoi Boabl Ha KITJ]
u MomHoCTh I1TY?
OTBeTHI:
1. KIT/I 1 MOUTHOCTH YBEJIUYMBAIOTCSI.
2. KIIJ] pacreT, a MOILIHOCTh HE MEHSETCSI.
3. KII/] pacTeT, a MOIIIHOCTh CHUYKAETCS.
4. KI1/] ymensbI1aeTcsi, a MOIITHOCTh BO3pacTaeT.
5. KII/I He MeHsieTcs1, a MOLIHOCTh BO3pPacTaeT.
BepHnpniii otBeT: 3.
6.Kakum o6pazom peanusyetcs perenepaius Temiors B [ TY?
OTBeTHI:
1. 3a cuer TONOJHUTEIBHOTO C)KUTaHUSI TOILIUBA.
2. 3a cder nmojorpeBa Bo3ayxa rnepes; KOMIPecCOPOM BBIXJIOMHBIMH ra3amHu.
3. 3a cuer 2-X CTYyNEeHYaTOro pacCUIMPEeHHs] U YCTAHOBKH JIOMOJIHUTENIbHON KaMephbl CTOPAHMSL.
4. 3a cyeT noIorpeBa BO3ayxa BBIXJIOMHBIMY ra3aMH Mepe]l KAMEPOR CropaHusl.
5. 3a cyer peanu3anny 2-X CTYIEHYATOr0 CKATUS B KOMIIPECCOPaX.
BepHsliit otBert: 4.

II. Onucanue wikanvl oueHusanus

Ouyenka: 5
Huodicnuii nopoe sévinonnenus 3aoanus 6 npoyenmax: 85
Onucanue xapaxmepucmuxu evinoanenus sanus: OTneHka "oTIIMIHO" BBICTABIISSTCS €CIIH 3a1a4a
perieHa 6e3 onmodoK, a OTBETHI HA TEOPETHUECKHE BOMPOCHI MIPABIIIbHEIE B 00beMe He MeHee 85%.

Ouyenka: 4
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Huodicnuii nopoe svinonnenus 3aoanus 6 npoyermax: 10
Onucanue xapakmepucmuku 8binonanenus 3uanus. OueHka "Xopomo" BhICTABISETCA €CIIH 3aja4a
pelIeHa ¢ HEKOTOPBIMU HE3HAYUTEIHHBIMU (apU(METUISCKIMHE ) OIIMOKAaMH, a OTBETHI Ha
TEOPETUUECKHE BOIIPOCHI MpaBUiIbHbIE B 00beMe He MeHee 70%.

Oyenka: 3
Huoicnuii nopoe evinonnenus 3aoanus 6 npoyenmax: 50
Onucanue xapakmepucmuxu evinonnenus 3uanus: O1neHka "yI0BIeTBOPUTEIHLHO" BHICTABIISACTCS
€CITM 3a/1a4a pPelieHa ¢ HEKOTOPHIMU HE3HAYUTEIbHBIMH (apU(DMETHUSCKIMH) OTHOKaMH, 8 OTBETHI
Ha TEOPETHUYECKUE BOIPOCHI MpaBUIIbHBIE B 00beMe He MeHee 50%.

Ouenka: 2
Onucanue xapakmepucmuku 6vinonnenus snanus: OleHKa "Hey10BJICTBOPUTEIbHO" BHICTABIISICTCS
€CIIM 3aJ]aya He pPelIeHa, X0 PeLICHNUS BEIOpAaH HE NMPaBUIIbHBIN, MM OTBETHI HA TEOPETUUECKHUE
BOMPOCHI TaHbl B 00bemMe MeHee 50%.

1I1. IIpasuna évicmaesnenusn umo2o60i OYeHKU no Kypcy

Ouenka ompenensieTcsi B cOOTBETCTBUU ¢ [lonoxkeHneM 0 OaIbHO-PEUTHHTOBOM CHUCTEME ISt
crynentoB HUY «MOW» Ha 0oCHOBaHMHU CEMECTPOBOM U aTTECTALIMOHHON COCTABIISFOIIUX.
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