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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

K BKJIFOYACT:
AJISI TEKYIIEro KOHTPOJIA YCIIEBAEMOCTH

®dopma peanuzanuu: buneTsl (MMCEMEHHBIN OTIPOC)
1. McTeuenue uaeaabHbIX Ta30B U BOASHOIO napa u3 conen u B tupdysopax. (KonrponasHas
paborta)
2. Pacuer mpotieccoB ckaTusi B KOMIIPECCOpPax, LIUKIOB Ta30TypOMHHBIX YCTAHOBOK,
JIBUTATEJIEN BHYTPEHHETO CrOpPaHMsl, XOJOANIbHBIX MAIIUH U TEIJIOHACOCHBIX YCTaHOBOK
(KontponpHas pabota)
3. Pacuer nukioB napoTypOHHHBIX ycTaHOBOK (KoHTposnbHast paboTa)
4. TepMoamHAMUYECKHE MTPOIIECCHI UaeanbHOTO Ta3a (KoHnTponsHas padora)
5. TepmoanHamMuyeckue CBOMCTBA U mpoliecchl BojsiHoro napa (KonTtponsHast pabora)
6. TepMonrHaMuyecKue CBOWCTBA U MPOLECCH cMecel naeanbHbIX ra3oB (KoHTpoabHas
paborta)

Dopma peanuzanun: 3anyra 3aaHAs
1. BeimonHeHue u 3amuTa gadopaTopHbix padot (JlabopaTopHas pabota)

®Dopma peanuszanuu: ITuceMenHas padora
1. Pacuer nukia Ha ueanbHO-ra30BOM paboueM BerecTe (PacueTHo-Tpaduueckas pabota)
2. Pacuer nukina [ITY ¢ mpoMexyTOYHBIM IEPETPEBOM TIapa U IBYMsl pEre€HEPATUBHBIMU
nojorpesatensiMu (PacuetHo-rpadudeckas pabora)

BPC aucuuniauHbl

3 cemectp

Beca KOHTpOIbHBIX MeponpusATHil, %o

Paspen aucuIHE! Ungexc | KM- | KM- | KM- | KM-

3




KM:

[EEN
N

Cpox KM:

12

16

OCHOBHBIC TTOHATHS TEPMOIUHAMUKN

OCHOBHBIC TIOHATHS TEPMOIUHAMUKN

I1epBblii 3aKOH TEPMOIMHAMUKHU

IlepBblii 3aKOH TEPMOIMHAMUKHU

MOJICKy.]ISIpHO-KI/IHeTI/I‘IeCKaSI TCOpHA TCINIOCMKOCTHU UACATIbHBIX

ra3oB

MOJICKy.]ISIpHO-KI/IHeTI/I‘IeCKaSI TCOpHA TCINIOCMKOCTHU UACATIbHBIX

ra3oB

[Ipoueccol ¢ naeanbHbIMU Ta3aMHu

[Ipoueccol ¢ naeanbHbIMU Ta3aMu

BTopoii 3aK0OH TepMOIMHAMUKHA

BTopoii 3aKk0OH TepMOIMHAMUKHA

CMecHu razos

CMecHu razos

MeTobl TCPMOAUHAMHUYCCKOI'O aHaJIn3a

MeTtoapl TCPMOANHAMHNYCCKOI'O aHaIn3a

da3oBbIe AuarpaMmbl 1 IpOUECChI C pC€aJIbHBIMU BCIICCTBAMUA

dazoBbIe AuarpaMmbl 1 IPpOUECChI C pC€aJIbHBIMU BCIIECCTBAMUA

XapakTepucTuyeckue QyHKIMH, ypaBHEHUS COCTOSIHUS U
Qg depeHIaIbHbIN annapaT TEPMOJAUHAMUKI

XapakTepucTuyeckue QyHKIMH, ypaBHEHUS COCTOSIHUS U
Qg depeHIaIbHbIN annapaT TEPMOAUHAMUKI

OCHOBBI XUMHYECKOHN TEPMOANHAMHKHU

OCHOBBI XUMUYECKOW TEPMOJIUHAMUKHU

TpeTunii 3aKOH TEPMOJIMHAMUKY U €r0 CIICICTBUSA

TpeTunii 3aKOH TEPMOJIMHAMUKY U €r0 CIICICTBUSA

Bec KM:

30 20

15

35

4 cemectp

Beca KOHTpOIBHBIX MeponpusITHii, %o

Nunexc KM-5

Pasznen nmucuuIniiHel
JCIT JUCIT KM:

KM-6

KM-7

KM-8

KM-9

Cpox KM: 4

9

12

15

15




[Iponecchl HCTEUEHUS Ta30B U )KUAKOCTEN B
coIiax

HpOHGCCBI HCTCUCHUS I'a30B U )I(H,HKOCTeﬁ B
coIiax

Braxxnslii BO31yx

Bnaxxnslii BO31yX

[{ukJipl TapoTypOMHHBIX YCTAHOBOK

[{ukJipl TapoTypOMHHBIX YCTAHOBOK

TermtohuKkannOHHBIC ITUKITBI

TermnohuKkanOHHBIC ITUKITBI

Huxner ADC

Huxer ADC

ITpouecchl cxaTusi B KOMIIpeccopax

Hpoueccm CXKaTus B KOMIIpECCOopax

Huxaer I'TY u JIBC

Huxaer I'TY u JIBC

I_[I/II(J'IH Mapora3oBbIX YCTaHOBOK

I_[I/II(J'IH Mapora3oBbIX YCTaHOBOK

I_[I/IKJ'II)I XOJOJUJIIbHBIX MU TCIIJIOHACOCHBIX
YCTAHOBOK

I_[I/IKJ'II)I XOJOJUJIIbHBIX MU TCIIJIOHACOCHBIX
YCTAaHOBOK

Bec KM:

25

25

10

20

20

$O06m1as yacts//Iy1s1 MpOMEKyTOYHOU 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

VYMeTs:

MIPUMEHSATH 3HAHUS O
TEPMUYCCKUX U
KaJIOPUYECKUX CBOMCTBAX
BEILIECTB JIJIS pacuera u
aHanm3a
TEPMOIMHAMHYECKUX
MPOIIECCOB B TEXHUUECKOM
o0opynoBaHuy,
MOJIb30BATHCS CIIPABOYHBIMU
JaHHBIMHM U1 UX IIONCKA
MIPUMEHSATH OCHOBHBIE
TOHSATHS, TEPMUHBI U
3aKOHBI TEPMOJAMHAMUKH JIJIs
onucaHus GU3NIECKUX
MIPOIIECCOB, MPOUCKOISALIUX
B TEXHUYECKOM

000pyI0BaHUU
OIIK-4 U-2onk-4 JlemoHcTpupyeT | 3HaTh: Hcredenne uaeanpHbIX Ta30B U BOASHOTO Mapa U3 comeln u B auddysopax.
MMOHUMaHUE OCHOB | TEPMOJIMHAMHUYECKHE (KonTponwsHas pabora)

TEPMOJIMHAMHUKH, OCHOBHBIX
3aKOHOB TGpMO}II/IHaMI/IKI/I nu
MPUMEHSET UX JIJISl pacYeTOB
TepMOI[I/IHaMI/I‘-ISCKI/IX
MPOLIECCOB, LMKIOB U UX
ToKazarTejiei

MIPOLIECCHI U ITUKIIBI
npeoOpa3oBaHUs PHEPTUH,
HCIOJNIb3yeMbIE B
TETUIOCUIIOBBIX,
XOJIOIUIBHBIX U
TETUIOHACOCHBIX YCTaHOBKAX,
MOKa3aTeIN UxX

s dexTuBHOCTH
TEPMOAMHAMHYECKUE
METOIBI pacyeTa M aHaIn3a
TUTIOBBIX MPOIIECCOB B
TEXHHYECKOM

Pacuet nukiioB napotypOuHHbIX ycTaHOBOK (KoHTponbHas pabora)
Pacuer nukiia IITY ¢ npoMeKyTOUHBIM IIEPETPEBOM T1apa U IBYMs
pereHepaTHUBHbIMHU NojiorpesarensaMu (Pacuetno-rpaduyeckas padora)
Pacuer npouieccoB cixaTusi B KOMIIPECCOpPax, LIUKIOB Ta30TypOMHHBIX
YCTaHOBOK, JIBUTaTeJIell BHYTPEHHETO CTOPaHUs, XOJIOAWIBHBIX MAIIVH U
TETJIOHACOCHBIX ycTaHOBOK (KoHTponbpHas pabora)




000pyIOBaHUH, IIUKJIOB U MX
MoKas3aTeseu

YMers:

OTIpENeNIATh pabovne
napaMeTpbl TEXHHYECKOTO
o0opynoBaHUs,
aHAJIM3UPOBATH BIUSHUC UX
W3MEHECHHS Ha IOKa3aTeln
3¢ (HEeKTHBHOCTH
TETUIOTEXHHUYECKUX
YCTaHOBOK M CHCTEM
BBIUUCIISATH TIOKA3aTEIH
SHEPIreTHYECKOU

¢ dexTuBHOCTH
TEPMOIMHAMHYCCKUX
MIPOIIECCOB, MPSIMBIX U
0o0paTHBIX
TEPMOAMHAMHYECKUX
IIUKIIOB




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

IIpoueaypa npoBeaeHHusi KOHTPOJIBHOr0 Meponpusitus: Paznatorcs Ousersl ¢ 3agauyamu. Bpems
BBIIIOJHEHUSA-2 ydeOHBIX uyaca. Paspemiaercss MoJIb30BaTbCs MaTepUallaMd CEMUHApPCKUX U
JEKIIMOHHBIX 3aHATHUH, CIPAaBOUYHUKAMHU. 3allpelaeTcs 0Ib30BaHNEe MOOUIBHBIMU Tele(OHAMH.

KpaTKOC CoA€cpiKaHMuE 3alaHUA:

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 xonuuectse V0
=270uM3/gac HarpeBaeTcst B IPOTOYHOM
TerIooOMeHHUKe 710 t2 3a CUeT MOJBO/Ia TETIOTHI
q=500k/[>x/Kkr, a 3aTeM paciupseTcst aquadaTHo B
TypOuHe 10 atMochepHoro nanenus. OnpenenuThb
MOIIIHOCTh Ta30BOM TypOUHBI, KOHEUHYIO TEMIIEPATypy
rasa, a Tak’ke CyMMapHO€ U3MEHEHNUE SHTAIBIINU U
sHTponuu. M300pa3uts npoueccel Ha Pv u Ts
uarpamMmax.
2.OCHOBHBIE MTOHATHUS U TEPMHUHBI B 001aCTH
TEXHUYECKOH TePMOJANHAMUKH, UX (PU3NUECKHIA CMBICIT
3.OCHOBHBIE 3aKOHBI TEPMOAMHAMUKH, OCOOCHHOCTH UX
IIPUMEHEHHUS Ul pacueTa U aHaau3a
TEPMOJMHAMHYECKHUX MPOIIECCOB

Onucanue MIKAJbI OLlEHUBAHUS

Ouyenxa: 5

Huodicnuii nopoe svinonnenus 3aoanus 6 npoyermax: 90
Onucanue xapakmepucmuku 8binoanenus 3uanus. OueHka "oTIUYHO" BBICTABIISIETCS, €CIIU 3a/1aHUE
BBITIOJTHEHO B MTOJIHOM 00'beMe WJIH BHITIOITHEHO MTPEUMYIIECTBEHHO BEPHO.

Ouyenka: 4

Huodicnuii nopoe sévinonnenus 3a0anus 6 npoyenmax: 15
Onucanue xapakmepucmuku 8binoanenus 3uanus. OueHka "Xopomo" BhICTABISIETCA, €CIIN
MIPUMEHEHBI IPAaBUIBLHBIE COOTHOIIIEHUS, BRIOPAHO BEPHOE HAMIPABJICHUE IS PEIIeHUs 3a7a4, HO
JIOTYILIEHHbIE HEKOTOpbIe apupMeTHUECKHE OMUOKH, W OIHUOKH B U300pakKeHUH MTPOLIECCOB.

Oyenxka: 3

Huoicnuii nopoe evinonnenus sadanus 6 npoyenmax.: 50




OnucaHnue xapakmepucmuxu evlnoinenus 3Hanus: OueHka "yJoBIeTBOPUTEIHHO" BHICTABIISETCS,
©CJIY 3a/IaHue BBITTOJHEHO B 00beMe He MeHee 50%, 4acTh OTBETOB OIIMOOYHA, XOTS OCHOBHBIC

COOTHOILICHUS HAITMCAHBI IPAaBUIILHO. [ paduueckoe nosicHeHue MaTepraia MpaBUIbHOE HE MEHEe
50%.

Oyenka: 2
Onucanue xapakmepucmuku 8binoanenus 3uanus. OueHka "Hey10BIETBOPUTEILHO" BBICTABIACTCS
B CITy4ae OTCYTCTBUS MIPABUIILHOTO OIPEICICHHS XapaKTepa MPOIECCOB, JTHOO HCIIOIb30BAHUH
OIMOOYHBIX COOTHOIICHHUH JIJISl UX pacyeTa.

KM-2. TepmoanHaMmn4yeckue CBOMCTBA M MPOLIECCHI cMeceil naeajibHbIX Ta30B

®opmbl peajau3anum: buiers! (MMCbMEHHBIN OIPOC)

Tun kouTposbHoro meponpusitusi: KonrposbsHas padora

Bec koHTpobHOr0 Meponpustusi B BPC: 20

IIpoueaypa npoBeaeHHusi KOHTPOJIBHOr0 Meponpusitus: Paznatorcs Ousersl ¢ 3agauyamu. Bpems
BBINIOJIHEHUS-2 yueOHBIX uyaca. Pazpemraercss moyib30BaThCs MaT€pUalaMd CEMUHApPCKUX U
JIEKIIMOHHBIX 3aHATHUH, CIPaBOYHUKAMHU. 3allpelaeTcs NoIb30BaHue MOOUIBHBIMU Tele()OHAMU.

KpaTlcoe CoA€cpKaHMuE 3alaHUA:

KOHTpOJ’ILHaﬂ pa60Ta HallpaBJICHAa HaA YMCHUC MTPUMCHATH 3HAHUS O TCPMUYICCKUX U
KaJIOPUYICCKHUX CBOMCTBaX BCIICCTB AJId CMCCHU MJICAJTIbHBIX I'a30B, HA YMCHHUC I10JIb30BATHCA
CIIPAaBOYHBIMU MAaTCpHaIaMHU IJIA OIIPCACIICHUA CBOMCTB nacaJIbHbIX I'a30B. YMeHue
paccuuTaTbh TCPMOAUHAMUYCCKUC ITAPaMETPhI U MapaMETPbl COCTOAHUSA CMECH.

KoHTpoJibHbIE BOIPOCHI/3a1aHUA:

YMeTb:  IPUMEHATH  OCHOBHBIE 1. buner 10

MOHATHUS, TEPMUHBI U  3aKOHBI Cwmecsh u3 0,1 kr N2 u 0,3 xr CO npu Temneparype
TEPMOJMHAMUKUA  JUJIT  OTHCAHUS 1000C n30TepMUYECKU CKUMACTCS 10 00bema B 2 pasa
buznuecKkux MIPOLIECCOB, MEHBIIIETO, YeM TEPBOHAYANBHBIA. OnpenenuTh
MPOUCXOASAIINX B TEXHUYECKOM 3aTpauyeHHyI0 paboTy U U3MEHEHHUE SHTPOIMHA CUCTEMBI.
000pyIOBaHUH

OnucaHue MKaJbI OlleHUBAHUS

Oyenka: 5
Huoicnuii nopoe evinonnenus 3aoanus 6 npoyenmax.: 90
Onucanue xapaxmepucmuxu evinoaneHus snanua: OueHKa "0TIINYHO" BBICTABISAETCS, €CIH 3a/laHNE
BBITIOJTHEHO B MTOJIHOM 00b€ME WJIM BBIIIOJHEHO MTPEUMYIIIECTBEHHO BEPHO.

Oyenka: 4
Huoicnuii nopoe evinonnenus 3aoanus 6 npoyenmax. 15
Onucanue xapakmepucmuku eoinonnenus 3uanus: O1eHKa "XopolIo" BHICTABISAETCS, €CITU
MIPUMEHEHBI TIPAaBUIBLHBIC COOTHOIICHUS, BEIOPAHO BEpHOE HAIIPABJICHUE JJIS PEIICHUS 3aj1a4, HO
JIOTYIIIEHHbIE HEKOTOPhIE apu(PMETHUECKHUE OIIHNOKH.

Oyenka: 3
Huodicnuii nopoe sévinonnenus 3aoanus 6 npoyermax: 50
Onucanue xapakmepucmuku évinonnenus snanus: OneHka "ya0BIeTBOPUTEIHLHO" BBICTABIISCTCS,
€CITU 3a/IaHUE BBITIOJHEHO B 00beMe He MeHee 50%, 4acTh OTBETOB OLIMOOYHA, XOTS OCHOBHBIC
COOTHOIIIEHHUS HAITUCAHBI TPABHIILHO.

Oyenka: 2

10




Onucanue xapaxmepucmuxu evlnoaneHus 3Hanus: OLeHKa "HeY0BIETBOPUTEIBHO" BHICTABIISAETCSA
B CJIydae OTCYTCTBHS MPUMEHEHUS MTPaBUILHON METOJUKH pacyeTa M UCTIOIb30BaHUH OIMTHOOYHBIX
COOTHOIIIEHUI.

KM-3. Pacuer nukJ/ia Ha uaeajbHO-TA30BOM padoueM BelllecTBe

®opmbl peasuzanun: [TuceMennas padora

Tun KOHTPOILHOTO MeponpusiTusi: PacuetHo-rpaduueckas pabora

Bec konTpoabHoro meponpusitusi B bPC: 15

IIpouenypa mnpoBedeHHs] KOHTPOJIbHOTO MepONpPHUATHS: BrIoNHEHHE CaMOCTOSATEIHHOTO
pacdeTHOro 3aAaHus (CpOK 2 HEACIHN).

KpaTlcoe CodcpiKaHUuE 3alaHUA:

PacuetHo-Tpaduueckas paboTa HanpaBiIeHa MPOBEPKY HABBIKOB IPUMEHEHHS 3HaHUH 00
OCHOBHBIX IIpOIIECcCax € MIeIbHBIM I'a30M, METOJIUK pacyeTa IMOoABeICHHOH/0TBEICHHOM
TETUIOTHI, pa0OTHI ¥ U3MEHEHUS (PYHKIUN COCTOSHHS B TEPMOIMHAMHYECKUX ITHKIIAX.

KoHTpoJibHbIE BOIPOCHI/3a/1aHUA:

YMeTh: INPUMCHATL 3HAHUA O
TCPMUYCCKHX U KAJIOPUUICCKUX

CBOMCTBAxX BEIIECTB 1A
pacuera u a”Haign3a
TEPMOJIMHAMUYECKUX

NPOIECCOB B TEXHHYECKOM
000pyI0BaHUHU, TOJIb30BATHCS
CIPaBOYHBIMU JTAHHBIMH IS
UX IIOHUCKa

1. MOCKOBCKMU DHEPTETUYECKUU UHCTUTYT

Kadenpa TeopeTniaeckinx OCHOB TEIUIOTEXHUKH
JOMAIIHEE 3ATAHUE Ne 1-1
1o kypcy ~Tepmoannamuka“

L{MKJI COCTOUT U3 CIEAYIOUINX MPOLIECCOB:
(1-2) V =Const
(2-3) S=Const
(3—-4) n=Const

(4-5) T=_Const
5-1) P = Const

Pa6ouee Ttero — H20.
nporecca N =1,2

[Toka3zaTens OJIUTPOIHOTO

P1=10,4 6ap P2 =3-P1 P4 =
P2
T1=00C
Paccunrars:
1) mapametpsl (P, V, T) B kaxx10ii Touke
uKIa U QyHKIMN
cocrostaus (U, h, s);
2) TemoTy, paboTy paclIMpeHus, U3MEHEHNE BHYTPEHHEN
SHEPIuy,
OHTaJIBIUH U SHTPOIHH JUIsl KaXKJI0TO Mpoliecca.
Paccuurats 310
e 3a BECh LIUKII;
3) TepMHuUEeCKH KOAPPHUIMEHT MOJIE3HOTO EHCTBUS [TUKIIA;
["a3 cuuTaTh HIEANBHBIM, €TO TEMIOEMKOCTh —
3aBHCSILEN OT TEMIEPATYPHI,
MIPOLIECCHI — 0OPATUMBIMHU.
[TpencraBuTh 1B€ CBOJHBIE TAOJIUIIBL: IEpBast —
napaMeTpoB U QyHKIUN

T3 =700 0C
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COCTOSIHUS 1T KQKI0M TOUKH ITUKJIA, M BTOpAst — IS
TEIUIOTHI, PabOTHI,

[IpencraButh 1uki B macmrade B P,V u T, s nmarpammax.
Mo

BBIYCPUYUBAHMS ITUKJIA TTPH HEOOXOIUMOCTH PAcCUNTATh
HECKOJIBEKO

MPOMEXKYTOUHBIX To4YeK. Cuntath, uto s = 0 npu TO = 273,15
Ku PO =0,1 MIla.

['pynma Cpoxk BbIIauu 3a7aHus
CryneHt Cpok cnaum 3a1aHus
[IpenonaBarens
Onucanue MWKaJIbl OHEeHUBAHUSA:
Oyenka: 5

Huoicnuii nopoe sevinonnenus 3a0anus 6 npoyenmax: 95
Onucanue xapakmepucmuku 8binoanenus 3uanus. OueHka "oTJIUYHO" BBICTABIISIETCS, €CIIU 3a/1aHue
BBITIOJIHEHO B MOJTHOM 00bEME U B OTBEJICHHBIN CPOK.

Oyenka: 4
Huoicnuii nopoe evinonnenus sadanus 6 npoyenmax.: 90
Onucanue xapaxmepucmuxu gblnoanenus 3Hanus: OLeHKa "Xopouio" BbICTaBISAETCS, €CIH
JIOITYIIICHHBIC He3HAUNTEIbHBIC apu(PMETUICCKUE ONTHOKH, a TpadudecKoe n300paKeHNE
MIPOLIECCOB MPABUIIBHOE.

Oyenka: 3
Huodienuii nopoe évinonnenus 3adanus 6 npoyenmax: 85
Onucanue xapakmepucmuxu ebinonnenus snanus: OueHka "yJIoBIeTBOPUTEIBHO" BBICTABISETCS,
€CJIU JIOMYyIEHHbIE HE3HAYUTEIbHbIE apH(PMETHUECKHE OLIMOKH, HO COOTHOLICHUS IS pacyera
napaMeTpoB MPAaBUIIbHBIE, a TAKXKE Tpaduueckoe N300pakeHHE MPOIIECCOB MPABHIIBHO.

Oyenka: 2
Onucanue xapaxmepucmuxu evinoinenus 3Hanus: OleHKa "HeYJOBJIETBOPUTEIHLHO" HE
BhICTaBIsAeTCA, P3 oTnpaBnsercs Ha mopaboTKy 3aMedanuii. B cimydae HapyiieHUs: CpOKOB
BeImonHeHud 3anannsa B BAPC BrictaBiasgercsa "0".

KM-4. TepMoguHaMn4yecKue CBOMCTBA U MPOLEcChl BOASHOI0 napa

®opmbl peajusanum: buners (MMCbMEHHBIH OMPOC)

Tun kouTpoabHOro Meponpusitusi: KontponsHas padora

Bec konTposbHoro meponpusitusi B BPC: 35

IIpoueaypa npoBeaeHusi KOHTPOJIBLHOr0 Meponpusitus: Paznarorcs Ounersl ¢ 3agauyamu. Bpems
BBIMIOJHEHMI-2 ydeOHBIX uyaca. Pazpemiaercssi MoJb30BaTbCcsd MaTepualaMM CEMHHApCKUX U
JIEKIIMOHHBIX 3aHATHH, CIIPaBOYHUKAMHU. 3allpelaeTcs MoiIb30BaHue MOOUIBHBIMH Tele(OoHaMU.

KpaTlcoe CoA€cpKaHME 3alaHUA:
KOHTpOJ’IBHaH pa60Ta HaIlpaBJICHAa HA YMCHUC MIPUMCHATH 3HAHUSA O TCPMHUYICCKUX U
KaJIOPUYCCKHUX CBOMCTBaX BECIICCTB AJId CMECHU MJCATIbHBIX I'a30B, HA YMCHUEC IMOJIb30BATHCA
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CIIPaBOYHBIMU MaTepuaiaMu AJis ONpeIeSICHUs] CBOMCTB HICANIbHBIX Ta30B. Y MEHHE
paccuuTaTh TEPMOJIMHAMUYECKHE ITapaMeTphl U TapaMeTPbl COCTOSTHUSI CMECH.

KOHTpOJILHLIe BOHpOCbI/SaL[aHI/Iﬂ:

3HaTh: 0  TEPMUYECKUX U 1.buaer Nel

KaJIOPUUYECKUX CBOMCTBax 1. Lano: p =110 6ap; t =300 oC ; cocrosinue, v, h, s —
BEILIECTB, METOAAX  IOJy4EHUS ?

uH(pOpMaIUU O HUX 2. Tano: p =200 0ap; s=4,35 k/Ik /(kr K) ; v—?

3. Jano: pl =5 6ap; x1=0,9 ; t=const; p2=0,5 6ap.
Onpeneanrs t, q ,1 , eabra u — ? U300pa3urhb
COCTOSIHUSI U MPOIeCCHI BO BeeX 3ajgayax B P-v; T-s;
P-T; h-s u h-P auarpammax. Eciu cocrosinme 2K, To h-
S He NCIMO0JIb30BaTh”

Onucanne MKAJbI OIlCHUBAHUS

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
Huoicnuii nopoe evinonnenus 3a0anus 6 npoyenmax: 15
Onucanue xapaxmepucmuxu evlnoninerus 3Hanus: OleHKa "X0opouio" BEICTaBIISETCS, €CIH
MIPUMEHEHBI MPaBUIIbHBIC COOTHOILICHHSI, BHIOPAHO BEPHOE HAIIPABIICHHE JIJISl PEIICHUS 3a/1a4, HO
JIOTTYIIICHHBIE HEKOTOPhIC apu(METHICCKHIE OIMOKH, WIH HE3HAYUTEILHBIC OINOKY B
M300pa’kEHUH MTPOIECCOB.

Oyenka: 3
Huodienuii nopoe svinonnenus 3aoanus 6 npoyermax: 50
Onucanue xapakmepucmuxu ebinonnenus snanus: OueHka "yIoBIeTBOPUTEIBHO" BBICTABIISETCS,
€CITU 3a/1aHUE BHINOJIHEHO B 00beMe He MeHee 50%, 4acTb (MeHbIIasi) OTBETOB OIIMOOYHA, XOTS
OCHOBHBIE COOTHOIICHHUS HAIMMCAHBI PAaBWIIBHO. [ padrueckoe moscHEeHEe MaTepHralia MpaBiIbHOE
He meHee 50%.

Oyenka: 2
Onucanue xapaxmepucmuku 6vinoaneHus snanua: OLeHKa "Hey10BIETBOPUTEIIBHO" BBICTABIIAETCS
B ClIy4ae OTCYTCTBUS IPABHJIBHOTO OIPEEICHHS XapaKTepa IpoLEecCcoB, JTM00 UCTIONIb30BaHUN
OLIMOOYHBIX COOTHOLIEHUH JIJIsl UX pacyeTa.

4 cemecTp

KM-5. UcTeyenue naeaJbHbIX ra30B M BOASHOI0 napa us comneua u B 1uddysopax.

®opmbl peaju3anum: buners (MMCbMEHHBIH OMPOC)

Tun kouTpoabHOro Meponpusitusi: KontponsHas padora

Bec konTposbHOro meponpusitusi B BPC: 25

IIpoueaypa npoBeaeHus KOHTPOJIBLHOr0 Meponpusitus: Paznarorcs Ounersl ¢ 3agauyamu. Bpems
BBIMIOJIHEHUI-2 y4eOHBIX uyaca. Pazpemiaercss Moib30BaTbCcsi MaTepualaMd CEMHHAPCKUX U
JIEKIIMOHHBIX 3aHATHH, CIIPaBOYHUKAMHU. 3allpelaeTcs NoiIb30BaHue MOOUIBLHBIMH Tele(OoHaAMU.

KpaTlcoe CoA€cpKaHME 3alaHUA:
KOHTpOJ’IBHaH pa60Ta HalpaBJICHAa HA YMCHUC MTPUMCHATH 3HAHUSA O TCPMHUYICCKUX U
KaJIOPUYCCKHUX CBOMCTBaX HACAJIbHBIX I'a30B, HA YMCHHUC I10JIB30BATHCA CIIPAaBOYHBIMU
MaTcepHraiaMu JJIs1 ONIPCACICHU A CBOMCTB HJCAIbHBIX Ta30B. Y MEHUE pacCcuuTaTtb
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TCPMOANHAMHWYCCKUC MMApaMCTPhI IPHU UCTCUCHUU U3 COILIA UACAIBHBIX U PCAJIbHBIX
Ta3oB.

KOHTpOJ’[LHLIe BOHpOCbI/SaL[aHI/Iﬂ:

3HaTh: TEPMOJIMHAMUYECKUE 1. Buaer Ne7

METOJIbl  pacuera U  aHalu3a 7.1. Boasinoit nap npu aasienuu Po=4 MIla u
TUIIOBBIX MIPOLIECCOB B temriepatype t0=4500C nocrynaet k coruiam JlaBass.
TEXHUYECKOM 000opyI0BaHUH, Hasnenue 3a cormamu Pep=0,5 MIla. Onpenenutsb
LMKJIOB U UX MOKa3aTenen JTMaMeTpbl MUHUMAJIBHOTO U BBIXO/JHOTO CEYEHUS U

JUIMHY PaCIIMPSIOLIEICS YaCTH COIUIA, €CJIU YToJl
packpeiTus 6°. Ecnu miomags MUHUMAIBHOTO CEYSHUS
comnein paBHa fMun=90 mm2. M300pa3uth mnporiecc B
nuarpammax h,Su T,S.

7.2. Bo3nyx nipu nasinenuu P1=2 MlIla u remneparype
11=4200C nocrymnaer ¢ HauanbHOU ckopocThio W1=140
M/C K CY>)KMBaIOIIMM coIuiaM. J{aBieHue 3a coriamu
Pcp=1,2 MlIla. OnpeneauTts CKOPOCTb UCTEUEHUSA U
pacxo/i rasa, eciu IO Jb MUHUMAJIBHOTO CEYEHUS
comen paBHa £2=260 mm2. Kosddumuent ckopoctu
0,95. N3006pa3uTth nporecc B guarpamMmmax p,v u T,S.

Onucanne MKAJbI OIIEHUBAHUS

Ouyenka: 5
Huoicnuii nopoe evinonnenus 3aoanus 6 npoyenmax. 90
Onucanue xapaxmepucmuxu evlnoanenus 3Hanus: OleHKa "OTIMYHO" BBICTABIISIETCS, €CIIN 3a/1aHNe
BBINOJIHEHO B TIOJTHOM O00'bEME MJIH BBITIOJHEHO MTPEUMYIIECTBEHHO BEPHO.

Ouyenka: 4
Huodienuii nopoe sévinonnenus 3adanus 6 npoyenmax: 15
Onucanue xapaxmepucmuxu evlnoinerus 3Hanus: O1eHKa "Xopouio" BEICTABISETCS, €CITH
MIPUMEHEHBI PaBUIIbHBIE COOTHOILIEHHS, BHIOPAHO BEPHOE HAIIpaBJICHHE ISl PEIIeHUs 3a1a4, HO
JIOTTYIIIEHHBIE HEKOTOPbIe apru(pMeTHIecKre ONMOKH, HITH HE3HAYUTEIbHbIC OIIMOKH B
1300pa’keHUH MTPOLIECCOB.

Oyenka: 3
Huodienuii nopoe sévinonnenus 3adanus 6 npoyermax: 50
Onucanue xapakmepucmuxu ebinonnenus 3nanus: OnueHka "yJIoBIeTBOPUTENBHO" BBICTABIISETCS,
€CITU 3a/1aHU€e BHIMOJIHEHO B 00beMe He MeHee 50%, 4acTb (MeHbIasi) OTBETOB OIINOOYHA, XOTS
OCHOBHBIE COOTHOLIEHHUS HalMCaHbl PaBUIbHO. [ paduueckoe noscHeHre MaTepHraa NpaBUIbHOE
He MeHee 50%.

Oyenka: 2
Onucanue xapaxmepucmuxu evinoanenus snanus: OTNeHKa "HeyTOBICTBOPUTEIIHHO" BEICTABIISCTCS
B CJIy4ae OTCYTCTBUS IIPABUIBLHOTO OMPEIEICHUS XapaKTepa MpoIeccoB (PeKUMOB TEUCHHUS ), JTUOO
WCIIOJIb30BAHNHY OITMOOYHBIX COOTHOIIICHUH JJI UX pacyerTa.

KM-6. Pacyer HuUKJIOB IapOTYPOMHHBIX YCTAHOBOK

®opmbl peanuzanuu: buners! (M1cbMeHHBIH 0npoc)
Tun koHTpoabHOro MeponpustTus: KourponsHas pabota
Bec koHTpOBbHOrO Meponpusitusi B BPC: 25
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IIpouenypa npoBeaeHusi KOHTPOJILHOT0 MeponpusaTusi: Paznatorcs Ouiersl ¢ 3agauyamu. Bpems
BBIMIOJIHEHUI-2 yueOHBIX uyaca. Pazpemiaercsi mMoib3oBaTbcsi MaTepualaMd CEMHHAPCKUX U
JICKITMOHHBIX SaHHTHﬁ, CIIpaBOYHHUKAMMU. 3anpemaeTc;1 M10JIL30BaHHE MOOUIBLHBIMHA TCJIC(bOHaMI/I.

Kparkoe conepxanue 3ajaHus:
3a/laHue HAMPaBICHO Ha POBEPKY YMEHMSI BBIIIOJIHATH PACUEThl IAPAMETPOB U OCHOBHBIX

TEPMOANHAMHNYCCKUX XAPAKTCPUCTUK HHUKIIOB HapOTyp6I/IHHI)IX YCTaHOBOK.

KOHTpOJILHLIe BOHpOCbI/SaL[aHI/Iﬂ:

YMmerb:  ompenensaTh  paboune 1.Buser NeS
napameTpsl TEXHUYECKOI0 Onpenenuts u3menenue tepmudeckoro KIITJI u vacoBoro
000opyI0BaHu, aHAJIU3UPOBATH pacxona napa [ITY momuoctsio 300MBT nocrne
BIMSHUE HMX  HW3MEHEHUs  Ha MIPUMEHEHUSI PEreHEePaTUBHOIO MOI0TPEBATEIS
[I0Ka3aTeNn 3P PEKTUBHOCTH IIOBEPXHOCTHOT'O THIIA, TEMIIEpATypa MOJ0rpeBa BOJIbI B
TEIUIOTEXHUYECKUX YCTAaHOBOK U KoTopoM Ha 9,90C HHKe TeMIepaTyphl HACHIILIEHUS TIPU
cucTeM PO1. ITapameTpbl BOASIHOTO Mapa nepe; TypOrnHOH
P1=1006ap u t1=5700C, naBneHue B pereHepaTUBHOM
oroope P01 =1006ap, naBienue B KoHACHCaTOpe P2
=0,056ap. IIpencraButh cxemy yCTaHOBKU U TS-
JuarpamMmy IUKJIa.

Onucanne MKAJbI OIIEHUBAHUS

Ouyenka: 5
Huoicnuii nopoe evinonanenus 3aoanus 6 npoyenmax. 90
Onucanue xapaxmepucmuxu evlnoanerus 3Hanus: OLeHKa "OTIMYHO" BBICTABIISIETCS, €CIIN 3a/1aHHE
BBINOJIHEHO B TIOJTHOM O00'bEME MJIH BBITIOJHEHO MMPEUMYIIECTBEHHO BEPHO.

Ouyenka: 4
Huodienuii nopoe sévinonnenus 3adanus 6 npoyenmax: 15
Onucanue xapaxmepucmuxu evlnoinerus 3Hanus: O1eHKa "Xopouio" BEICTABISETCS, €CITH
IIPUMEHEHBI PaBUIIbHBIE COOTHOILIEHHSI, BBIOPaHO BEPHOE HAIIPABICHUE AJIS pEIIeHUs 3a/1a4, HO
JIOTTYIIIEHHBIE HEKOTOpPbIe apu(MeTHIecKre OMMOKHY, U HE3HAYUTEIbHBIE OIIMOKH B
1300pa’keHUH MTPOLIECCOB.

Oyenka: 3
Huodienuii nopoe sévinonnenus 3aoanus 6 npoyermax: 50
Onucanue xapakmepucmuxu ebinoanenus snanus: OueHka "yJaoBIeTBOPUTEIBHO" BBICTABISETCS,
€CIIU 3a/1aHU€e BHIMOJIHEHO B 00beMe He MeHee 50%, 4acTb (MeHbIIasi) OTBETOB OIINOO0YHA, XOTS
OCHOBHBIE COOTHOIICHHUS HAIMMCAHBI PAaBWIIBHO. [ padrueckoe moscHeHe MaTepHralia MpaBIbHOE
He meHee 50%.

Oyenka: 2
Onucanue xapaxmepucmuxu evinoanenus snanus: OTNeHKa "HeyTOBICTBOPUTEIIHHO" BEICTABIIICTCS
B CJIy4ae OTCYTCTBUS IIPABUIBLHOTO OMPEIEICHUS XapaKTepa MPoIeccoB (PeKUMOB TEUCHHUS ), JTUOO
WCIOJIb30BAHNHY OITMOOYHBIX COOTHOIIICHUH JJI UX pacyerTa.

KM-7. Pacyer nukia IITY ¢ npoMe:KyToOYHBIM IeperpesoM napa v AByms
pereHepaTuBHBIMU NO/I0TPeBaTeSIMU

®opmbl peanusanun: [lucemennas padbora
Tun KoHTpoIBLHOr0 MeponpusiTusi: Pacuerno-rpaguyeckas padora
Bec konTposbHoro meponpusitusi B BPC: 10
IIpoueaypa npoBedeHHs] KOHTPOJIBHOIO MepPONPUATHS: BbINOIHEHHE CaMOCTOSTENBHOTO
pacdeTHOro 3aAaHus (CpOK 2 HEACNN).
15




Kpatkoe cogepxanue 3agaHus:
3ajlaHKe HAMpPaBJIEHO HA IPOBEPKY YMEHUS CAMOCTOSITENIBHO BBIIIOJIHSTH PACYEThl IUKJIOB
IITY ¢ mpoMexyTOUHBIM IEPErPEBOM U 2-Msl pEreHEpaTUBHBIMU [1010IPEBATENISIMH,
MOJIb30BATHCA CIIPAaBOYHUKOM ““Terutodu3nyeckue cBOCTBa BOIBI M BOJSIHOTO mapa’,
MCII0JIb30BaTh 2-HYI0 MHTEPIOJISALUIO.

KoHTposibHbIe BONPOCHI/3a1aHUA:

VYMeThb: BBIYMCIATH  IIOKa3aTelu 1. KA®EJIPA TEOPETUYECKIX OCHOB
sHepreTrueckoi  AddexTuBHOCTH TEIUVIOTEXHUKU um. M.I1. BYKAJIOBUYA
TEPMOJIMHAMUYECKUX  IPOIIECCOB, Homamnee 3aganue no kypcy « TEPMOJNHAMUKA»
IPSIMBIX U 00paTHBIX Bapuant NeS

TEPMOJIMHAMUYECKHUX ITUKJIOB Paccunrath Tepmuueckuii u BHyTpeHHu KII1/I,

yIEIBHBIA PacXoJ Mapa U YCIOBHOTO TOIUIMBA IS
TypOOYCTaHOBKH C ITPOMEXYTOUHBIM IIEPErpeBOM Mapa
U IByMsI pereHepaTUBHBIMH [10I0TpeBaTesiMu: 1-i -
MMOBEPXHOCTHOTO, 2-1 - CMEIINBAIOIIErO THIIOB.
OmnpenenuTs TaKkKe CPETHEUHTETPATTLHYIO TEMIIEPATYPY
MO/IBOJIa TEIJIOTHI B LIUKJIE.

3agano:

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

JlaBnenue napa B konaeHcarope: P2=4 xlla.
[TapameTpsl napa mnocie mpoMexKyTOUHOTO Ieperpena:
Pn=3 MllIa, tn=5200C.

1-w1it oT6Op OT rosiosel LTH/I.

JlaBneHue napa BO BTOPOM PEreHEepaTHBHOM
nojorpesarese Beioupaetcs u3 ycinosus Dtl= Dt2
Henmorpes KuAKOCTH 10 TEMIIEPATyphbl KOHACHCAIHH
IPEIOIIEro napa B IEpBOM pEreHepaTUBHOM
nonorpesarene paseH Dt1=40C, Bo Bropom- Dt2=00C.
Buytpennue otHocutensHble KIT/[ oTcekoB TypOUHBI 1
HacocoB: uBA - 0,93; uap - 0,91;Hacoca - 0,84; KII/]
JPYTUX 3JIEMEHTOB YCTAHOBKHU: KOoTna-arperara - 0,92;
Mexarndeckui - 0,99; maponposoios - 0,99;
anekTporeneparopa - 0,99.

IIpencraButek cxemy IITY u nukn B T-s tuarpamme B
Maciiraoe.

OnucaHue MKaJbI OlleHUBAHUS

Oyenka: 5
Huorcnuii nopoe evinonnenus 3adanus 6 npoyenmax. 95
Onucanue xapaxmepucmuxu evinoineHus shanus: OneHkKa "oTIMYHO" BBICTABISETCS, €CIH 3a/1aHNe
BBITIOJTHEHO B TIOJTHOM 00beMe U B OTBEJICHHBIN CPOK.

Ouyenka: 4
Huorcnuii nopoe evinonnenus 3adanus 6 npoyenmax. 90
Onucanue xapaxmepucmuxu vinoineHus sHanus: OneHKa "XopoIo" BEICTaBIAETCS, €ClU
JIOITYIIICHHBIC He3HAYNTETbHBIC apu(PMETHISCKUE ONTHOKH, a TpadudecKoe N300paKeHNE
MIPOLIECCOB MPaBUIHHOE.

Oyenka: 3
Huoichuii nopoe svinonnenus 3adanus 6 npoyenmax. 85
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Onucanue xapaxmepucmuxu evinoaneHus snanus: OneHka "y10BIEeTBOPUTENIBHO" BHICTABIIAETCS,
€CJIM JIOTYIIEHHbIE He3HAUNTENbHbIE apupMeTHYecKre OMMOKHU, HO COOTHOILIEHUS JJIs pacueTa
napamMeTpoB MPAaBUIIbHBIE, a TAKXKE Tpaduueckoe N300pakeHHE MPOIIECCOB MPABHIBHO.

Ouenka: 2
Onucanue xapaxmepucmuxu evinoinenus snanus: OueHKa "HeyI0BICTBOPUTEIIBHO" HE
BBICTaBIIsIeTCA, P3 oTnpaBiseTcs Ha 1opaboTKy 3aMedanuid. B ciiydae HapymieHus: CpOKOB
BeInoJIHeHM 3ananns B BAPC BricTaBisgercs "0".

KM-8. PacueT npoueccoB c:kaTHsi B KOMIIpeccopax, IUKJIOB ra30TypOMHHbBIX
YCTAHOBOK, IBHraTeJieil BHyTPeHHEro CropaHus, X0J0AMJIbHbIX MAIIMH U TEMVIOHACOCHBIX
YCTAHOBOK

@opmbl peasu3anuu: bunets (MMCBMEHHBINA OITPOC)

Tun KoHTpoIBHOr0 MeponpusaTus: KontponsHas padora

Bec koutposabHoro meponpusitusi B BPC: 20

IIpouenypa npoBeneHusi KOHTPOJIbHOT0 MeponpusTusi: Pa3narorcs Ounetsl ¢ 3agadamu. Bpems
BBIMIOJTHEHU-2 yueOHBIX 4Yaca. PazpemiaeTcssi MoOJIb30BaThCs MaTepUallaMd CEMUHApPCKUX U
JICKITMOHHBIX 3aHITHH, CIIPABOYHHKAMHU. 3anpeniacTcs MoJIb30BaHHEe MOOUILHBIMU TEJIC(OHAMH.

Kparkoe conep:kanue 3aaHus:
KoHnTponbHast HalpaBiieHa Ha YMEHUE PACCUUTHIBATH TEPMOJIUHAMUYCCKUE MPOIIECCHI U IIUKITBI
npeoOpa30BaHus SHEPTUH, UCTIONIB3YEMbIE B Ta30TYPOMHHBIX, XOJIOJMIBHBIX H TEIIOHACOCHBIX
YCTaHOBKAX, a TAK)KE B JIBUTATEISIX BHYTPEHHETO cropanus. OnpenesiTh MOKa3aTeln ux
3 PEeKTUBHOCTH.

KoHTpoJibHbIE BONIPOCHI/3aJaHUA:

3HATB: TEPMOJUHAMUYECKHUE 1.bunet Ne&

IIPOLECCHI u LIUKJIBI Onpenenuts MommHocTh ['TY, a Takxke

npeoOpa3oBaHus JHEpPIruy, n3MeHenue aevicrsurensHoro KIIJI nukmia 3a cuer

UCIOJIb3YEMbIE B TEIUIOCUIIOBBIX, MIPUMEHEHUSI pEreHEePaTUBHOIO MTOI0TPEBA BO3AYyXa, €CIIH

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

YCTaHOBKaX, MOKa3aTeNH 170'¢ TIOBBIIICHUS AaBieHus 3,5; pacxox Bo3ayxa S00T/4ac.

3P PEKTUBHOCTH Buytpennne ornocutensHelie KIIJ[ komnpeccopa 0,85, a
Typ6unsl 0,9. CTenenp pereHepanny — npeesbHas.
N300pa3uTh UK B KOOpAUHATaX [S U MPEICTaBUThH
MPUHIMITHAIBHYIO0 CXEMY YCTaHOBKH.

OnucaHue MKaJbI OlleHUBAHUS

Oyenka: 5
Huorcnuii nopoe svinonnenus 3aoanus 6 npoyenmax: 90
Onucanue xapaxmepucmuxu evinoineHus shanus: OneHKa "oTIMYHO" BBICTABISETCS, €CIH 3a/1aH1e
BBITIOJTHEHO B TTOJTHOM 00'beMe WIIH BBITIOJTHEHO MTPEHMYIIIECTBEHHO BEPHO.

Oyenka: 4
Huodicnuii nopoe sévinonnenus 3a0anus 6 npoyenmax: 15
Onucanue xapakmepucmuku 8binoanenus 3uanus. OueHka "Xopomo" BhICTABISETCA, €CIIU
MIPUMEHEHBI PAaBUIbHBIC COOTHOIIEHUS, BRIOPAHO BEpHOE HAIIPABJICHUE AJIs PEIISHUs 3a7a4, HO
JOTYIIIEHHbIE HEKOTOPhIE apuPMeTHIecKrue OMUOKH, MJIM He3HAUYNTEIbHBIE ONTUOKU B
1300pa’keHUH MPOLIECCOB.

Oyenka: 3
Huoichuii nopoe svinonnenus sadanus 6 npoyenmax. 50
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OnucaHnue xapakmepucmuxu evlnoinenus 3Hanus: OueHKa "yJ0BIETBOPUTEILHO" BHICTABISAETCA,
©CJIY 3a/IaHue BBITTOJHEHO B 00beMe He MeHee 50%, 4acTh OTBETOB OIIMOOYHA, XOTS OCHOBHBIC
COOTHOLICHUS HAITMCAaHBI ITPABUJILHO.

Ouenka: 2
Onucanue xapaxmepucmuxu evinoinenus shanus: ONeHKa "HeyI0OBICTBOPUTEIILHO" BEICTABIISCTCS
B CJIy4ae OTCYTCTBUS IPUMEHEHUs IPABHIILHOM METOIUKH pacyeTa U UCIIOIb30BAaHUH OIIMOOYHBIX
COOTHOIIICHUM.

KM-9. BoinosiHeHHe 1 32U TA JIA0OPATOPHBIX padoT

®opMbl peaqu3anmnu: 3aiuTa 3a1aHus

Tun KoHTPOILHOT0 MeponpusiTus: Jlaboparopnas padora

Bec konTpoabHoro meponpusitusi B BPC: 20

IIpounenypa mpoBeaeHHs] KOHTPOJIbHOI0 Mepompusitusi: JloMamiHss MOATOTOBKA IO TeMaM
nabopatopHbIX paboT. BeimonHenue nabopatopHbeix paboT Ha dusznueckux creHaax. OgopmieHue
OTYeTa MO Pe3yJabTaTaM BBITOJHEHHOW pabOThl U 00pabOTKa Pe3yabTaTOB COTIACHO TPEOOBAHHSIM
METOJUYECKUX yKa3aHUH. 3anmra 1a00paTopHbIX padoT 1Mo TeMe paboThl B BUJIE TECTUPOBAHMUS.

Kpartkoe cogep:kanue 3aiaHu:
[TporpamMmoii Kypca IpeayCMOTPEHO BBITIOIHEHUE 4-X J1a00PaTOPHBIX paOOT Ha (PU3UUECKUX
crenaax JlabopaTopuu TeXHHUECKON TepMoanHaMuKku. [1pu qucTaHnOHHOM 00ydeHUr
NPEIIOIaracTcsl BBITOJHEHUE BUPTYaIbHBIX Ja0opaTopHbIX padoT. Ha3BaHus 1abopaTopHbIX
pabort: 1. M30xopHOe HarpeBaHue BOJIbI M BOJSHOTO napa. 2. MccnegoBanue mpoiecca
aJ1nabaTHOTO UCTEUSHHMSI BOISIHOTO Mapa (Bo3lyxa) 4epe3 Cy)KHMBaroIeecs COIIo. 3.
OnpeneneHne TePMOAMHAMHYECKUX CBOWCTB BO3/IyXa MMpU atMochepHoM aaBiieHuu. 4. [{ukiter
napoTypounHbix ycranoBokK (IITY). BiusHue napamMeTpoB Ha YJHEPreTUUECKYIO
s dexkruBrOCTh KA [TTY.

KoHTpoJibHbIE BOIPOCHI/3a/1aHUA:

3HaTh: OCHOBBI 1.Meronuka pacuera MOABEAECHHON/OTBEIEHHOM
AKCIEPUMEHTAIBHOTO TEIUIOTBI, PACYETA MACCOBBIX PACXOJ0B U BBIXOJHBIX
UCCJIEIOBAHMS U MaTEMaTHYECKOI 0 CKOpPOCTEH NMpHU UCTEUYEHUH B COILIAX.
MOJIETTUPOBAHUS

TEPMOJMHAMHUYECKUX IPOLIECCOB U 2.OCHOBHBIE 3aKOHBI TEPMOJIMHAMUKH.

LIMKJIOB TEIIJIOCUIIOBBIX YCTAaHOBOK 3.

XoJ n3y4aeMbIX IPOIecCcoB Ha pv U Ts nuarpammax.
4.CxeMbl KCTIepUMEHTAIBHBIX YCTaHOBOK, MPUHITUTT
paboTHI.

5.0cHOBHBIE COOTHOIICHHUS JIJIsl pacyeTa mapaMeTpoB
BJIQKHOTO BO3/IyXa.

6.MeToMKy pacdera mapamMeTpoB BO3/1yXa B IPoLiecce
CYIIKH BJIQA)KHOTO MaTepualia, ONpeeTICHHs
TEMIEPATYPbl MOKPOTO TEPMOMETPA.

Onucanue MKaJbl OLICHUBAaHUA:

Oyenka: 5
Huorcnuii nopoe evinonnenus 3adanus 6 npoyenmax. 90
Onucanue xapaxmepucmuxu vinoineHus snanus: OueHka "oTIMYHO" BBICTABIISETCS €CIU 3aJaHHe
BBITIOJTHEHO B TIOJTHOM 00beMe WITH BBITIOJTHEHO MPEUMYIIIECTBEHHO BEPHO, B CPOK

Oyenka: 4
Huoicnuii nopoe evinonnenus 3aoanus 6 npoyenmax: 15

18




OnucaHnue xapakmepucmuxu eblnoinenus 3Hanus: OLeHKa "X0opouio" BICTaBISETCs €CIU
OOJIBITMHCTBO BOMIPOCOB PACKPBITO, BEIOPAHO BEPHOE HAIIPABIICHHE ISl PEIICHUS 3a/1a4.

Oyenka: 3
Huoicnuii nopoe evinoanenus 3aoanus 6 npoyenmax. 50
Onucanue xapakmepucmuxu evinonnenus 3nanus: O1eHka "yI0BIeTBOPUTENIHLHO" BHICTABIISACTCS
€CITH 3aJIaHUE MPEUMYIIECTBEHHO BBITIOJTHEHO

Oyenka: 2
Onucanue xapakmepucmuku btnoanenus 3nanus.; OueHKa "Hey10BIETBOPUTEIbHO" BBICTABIISIETCS,
€CJIM KOJINYECTBO MPABUIIBHBIX OTBETOB MeHee 50%.
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COJIEPKAHUE OIIEHOYHBIX CPEJICTB TIPOMEXKYTOUYHOM ATTECTAIIUA
3 cemecTp
@opMa NPOMEKYTOUYHOM aTTecTalumM: JK3aMeH

IIpumep Onsiera

®I'bOY BO "HannonanbsHbIi HcchnenoBaTenbckuii yausepcuret "MON" YTBEPXIAIO
Kadenpa Teopetrueckux ocHOB TerutorexHuku uM. M.I1. Bykanosuua
Hampasnenue: 13.03.01 TemmosHepreTka 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 TocTymaeT BiakHb map ¢ P1 =20 6ap u x1 =0,967. B pesynsrate
arabaTHOTO JIPOCCEIMPOBAHMS Ha BBIXOJIE TTOIyYarOT CyX0H HaCBhIIIeHHBIH map. OnpenenuTth
HW3MEHEHHUE TeMIIepaTyphl, 1aBieHus 1 notepio skcepruu pu Toc =283,15 K. NM300pa3uTh nponecc B
hp, hs u Ts nuarpammax.

IIpoueaypa nposenenust

[TpoMexyTouHass aTTecTalus IO AUCHUIUIMHE B (opMe OHK3aMeHa MPOBOJUTCS B TEPUOJ
HK3aMEHALIMOHHOW ceccHM. DK3aMEH IMPOBOJUTCS B YCTHOW (opme. B Ounere 2 TeopeTHueckux
Borpoca u | 3agada. Pemenue 3ajaun B MMCbMEHHOM BHUJE U OTBETHI HA TEOPETHUUECKUE BOMPOCHI
3aMUCHIBAIOTCS HA DK3aMEHAIIMOHHOM JIHCTE, Ha KOTOPOM CTOUT IMOJIUCH MPENoaBaTesis, Bpems
BbI1aun Omiera u ero Homep. [loaroroBka He Gonee 70 muH. Ompoc Mo MaTepuanaMm Ouiera He
6osee 20 MUH., TOTIOJHUTEIBHBIE BOIPOCH! He Oosiee 10 MHUH. AOMOTHUTENBHBIE BOIIPOCHI BMECTE C
pe3ylnbTaTOM OTBETAa TaKXKE 3alUChIBAIOTCS HAa SK3aMEHAMOHHOM JHcTe. CTYIEeHT MOXKET
M0JIb30BaThCsl paboyeil MporpaMMoi TUCHUIUIMHBI U KaJbKYJISATOPOM, CIIPAaBOYHOU JIUTEpPaTypor U
HOPMAaTUBHBIMH  JOKyMeHTamu. [lonp3oBaHMe  yuyeOHHMKaMH, 3aJauHUKaMH,  JIEKIUSAMU,
MOOWJIBHBIMU TeJIe(hOHaMM W IITaprajikaMu 3amnpemiaercs. [Ipu HapymeHun JaHHOTO perjiaMeHTa
CTYJICHTY BBICTaBJISI€TCSl OILIEHKA ""HEYI0BJIETBOPUTEIIHHO" .
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I Ilepeuens Kkomnemenyuil/uHOUKAMOPO8 U KOHMPOIbHBIX 60NPOCOE NPOGEPKU PE3YTbM AN 08
0C60EeHUA OUCUUNIUHDL

1. Komnerenuusi/Muaukarop: U-Somnk-3 JemoncTpupyer nonnmanue Gu3nYecKux sBICHUHN U
yMeeT NPUMEHATh (PU3NYECKHUE 3aKOHbl MEXaHUKH, MOJICKYJISIPHOM (pU3UKH, TEPMOIUHAMUKH,
JIEKTPUYECTBA U MAarHETU3Ma JUIsl pELIEHUs TUIIOBBIX 3a/1a4

Bomnpocel, 3axanus
1. [ToHsITHS O TEPMOAMHAMUYECKUX CUCTEMAX, PABHOBECHBIX M HEPABHOBECHBIX MPOIIECCAX,
WHTECHCHUBHBIX M DKCTEHCHUBHBIX MapaMeTpax U QYHKIUIX COCTOSHHUS.
2. Tepmuueckue K03(UIHMEHTHI U COOTHOIICHUS MEXIY HUMH.
3.IIpuHIMIT SKBUBAJIEHTHOCTH TETJIa U MEXaHUYECKOH paboThl. DOPMYITHPOBKH TIEPBOTO
3aKOHA TEPMOJMHAMUKU. BHYTpEHHsIS S)HEPrUs U €€ 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 TermioeMKocT. PazmepHocTh TermmoemMkocTeli. COOTHOIIEHHE MacCOBOM,
MOJIBHOM 1 00BEMHOM TEIIIOEMKOCTEH.
8.0npeneneHue TermI0eMKOCTH. TemIoeMKOCTh HiealIbHBIX Ta30B.
9. BeIBO COOTHOIIEHHH ISt OTHOCUTEIbHBIX 00BEMOB M JIaBJIICHUM 711 a11a0aTHOrO
Ipoliecca ¢ y4eTOM 3aBUCMMOCTH TEIUIOEMKOCTH OT TEMIIEPATYPBI.
10.BeIBOJT ypaBHEHUS TIOTUTPOINBI UACATHLHOTO ra3a. M300pakeHne MoJMTPOIHBIX TPOIIECCOB B
PV u TS nuarpammax.

MatepuaJbl 1J151 IPOBEPKH OCTATOYHBIX 3HAHUM

1.1. Tepmogmnamuueckas cucrema. OnpeaeneHue.

OTBeTHI:

1. TepMoarHaMHUUECKask CUCTEMA - 3TO COBOKYITHOCTh MAaTEPHUAJIbHBIX TEJI C HEMEHSIOIENCS
Maccoi.

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

3. TepMoaMHaMHUYECKasi CUCTEMA — 3TO COBOKYITHOCTh MaTepUaIbHBIX T€J, UMEIOLIUX 00bEM,
OTpaHUYEHHBIH KOHTPOJIbHOMN MOBEPXHOCTHIO, KOTOPbIE B3aMMO/IEHCTBYIOT KaK MEX/y COOOH,
TaK ¥ ¢ 00bEKTaMU 3a MpeJieIaMH BHEITHEH TPaHUIIbl, T.€. C OKPYXKAIOIIEH CpeIou.

4. TepMoauHaMHUYecKasi CUCTEMA- 3TO (PU3HUYECKOE TeJO (MM COBOKYITHOCTh), KOTOPOE MOKET
coBepuIaTh pabOTy pacIIUpPEHHUs.

5. TepmoanHamMuyueckas cucTeMa- 3T0 GU3NYECKOe TeJO (MM COBOKYITHOCTD), 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.Tennora, moaBeAEHHAs K CHCTEME NIPUBOJIUT K YBEIMUYECHHIO €€ TEMIIEPATYPHI.
4.Tennora, OTBOAMMAs OT CUCTEMBI IPUBOJIUT K YMEHBILIEHUIO €€ 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 m3MeHeHust oobeMa [pdv; pacrmonaraemas padota -] vdp;
pabora nporankusarus [d(pv). CoorHowmerne: d(pv)=pdv-+vdp.

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

1. dS=dQ/T - nns obpatumbix mporieccoB. dS>AQ/T - s HEOOPATUMBIX MPOLIECCOB.

2. dS=dQ/T - mns obparumsIx mporeccoB. dS<AQ/T - mis 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 HeoOpaTHMMBIX IIPOIIECCOB.

5. S=dQd/T - mst ooparumsbix mporeccoB. S>AQ/AT - mist 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. KonnuecTBo mosaBeieHHOM TemaoTel B TS-auarpaMme paBHO IJIOLIAAH

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.
Bepusliit otet: 2. KonndecTBo 1nosiBeieHHO TemnoTsl B T'S-anarpaMme paBHO IUIOMIAAN
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 Iap U CyXOH HaChIILIEHHBIN map.

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

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

OTBeETHI:
v—=rv

X = — .
v'—vr
h—hr

ok LD =
R R R R
1%}
|
2

BepHnsliit otBert: 4.
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8.0rmpezenenne Term0eMKOCTH.

OTtBeTsI:
L &= G
2.C = %.
3.¢p= D).
4.c, = (),
5. ¢ = (G

Bepnpsiii otser: 1.
9. Ilpouecc agnabaTHOTO IPOCCETUPOBAHMS.
OtBeTsl:
1. Oro nponecc TeueHus npu S=const.
2. HeoGpaTuMplii rporecc npeoiosieHus IOTOKOM MHIPaBINYeCKOTO COMPOTUBIICHUS C
noTepeil 1aBjaeHus Npu yCIOBUM [TOCTOSIHCTBA YHTAJIBIIUU.
3. Ilpouecc TeyeHus: NOTOKa, B KOTOPOM HE COBEPIIAETCS TEXHUUECKON padoThI.
4. D10 npoliecc TeYeHUsl ¢ TOHUKEHUEM TEMIIEpPaTypbl U 1aBJICHUSI.
5. OTo npouecc TeYEHNs ¢ IOHUKEHUEM DHTAJIBIIMU U JABJICHUS.
Bepusriii otBet: 2. HeoOpaTHMBIil poriecc mpeoaosieHus TOTOKOM THAPABINYECKOTO
COIIPOTHUBIIEHUS C NIOTEPEN AABJICHUS IIPHU YCIOBUU MOCTOSIHCTBA SHTAJIBIINU.
10.Tpetuit 3aK0H TEPMOIMHAMUKH.
OtBeTsl:
1. A6contoTHbIi HOMb KenbBUHA - 3TO Takasi TeMIIEpaTypa, SHTPONHUsI B KOTOpoil paBHsaeTcs (.
2. Ilpu npubnmkeHun K aOCONIOTHOMY HYIIO TeMIepaTypbl U300apHast U ©30XOpHast
TEIJIOEMKOCTH CTaHOBSTCSI PaBHBIMHU.
3. AOcomoTHbIN HOJb TemriepaTypsl (KenbBHHA) HE TOCTHKUM.
4. ITpu npubIMKeHNN K aOCOTIOTHOMY HYJTIO TEIUIOBBIC APPEKTHl XUMUYECKUX PEaKIIHA
YMEHBILIAIOTCA.
5. TernoBoit 3P PeKT XUMUIECKON pEeaKIIMK HE 3aBUCUT OT MOCJIEI0BATETLHOCTH
IIPOMEXYTOUHBIX CTaJUN TaKOM peakLnu.
Bepnpriii otBeT: 3. AOcotoTHBIN HOJIb TeMiiepatypsl (KenbBuHa) HE TOCTHKUM.

II. Onucanue wikanvt oueHuganus

Ouenka: 5
Huodienuii nopoe sévinonnenus 3adanus 6 npoyenmax: 85
Onucanue xapaxmepucmuxu evlnonnerus 3Hanus: OleHKa "OTIMYHO" BBICTABIISIETCS €CIIN 3a/1a4a
penieHa 6e3 ommodoK, a OTBETHI Ha TEOPETHUECKHE BOIIPOCHI MTPaBHIIbHBIE B 00beMe He MeHee 85%.

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

Oyenka: 3
Huodicnuii nopoe sévinonnenus 3aoanus 6 npoyermax: 50
Onucanue xapakmepucmuku evinoanenus snanus: OreHka "yJI0BIeTBOPUTEILHO" BBICTABISACTCS
€CITH 3a/1a4a pPelieHa C HEKOTOPBIMU HE3HAYMTEIbHBIMH (apU(METHUSCKIMH) OITMOKaMH, & OTBETHI
Ha TEOPETUUYECKHE BOMPOCHI MPaBUIIbHBIE B 00beMe He MeHee 50%.

Oyenka: 2
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Onucanue xapaxmepucmuku guinoaHenus snanus: OLEHKa "HeyIOBIETBOPUTEILHO" BBICTABIIACTCS
€CJIM 3a/1a4a He PellieHa, X0 PEIICHNUs BEIOpaH He TPaBUIIbHBIH, M OTBETHI HA TEOPETHICCKHE
BOMPOCHI aHbl B 00beMe MeHee 50%.

111. Ilpasuna évicmasienus umozo8oi OyeHKu no Kypcy

Ornenka ompezensercss B cOOTBETCTBUHM ¢ [lonoxenneMm 0 OalIbHO-PEUTHHTOBON CHCTEME IS
cryaeatoB H1Y «M3OW» Ha OCHOBaHUM CEMECTPOBOM M aTTECTAIlMOHHON COCTABIISIFOLIUX.

4 cemecTp
®opMa NIPOMEKYTOUYHOM aTTecTalun: DK3aMeH

IIpumep Onnera

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

Kadenpa TeopeTrueckux ocHOB TerutoTexHukd uM. M.I1. Bykanosuua

Hamnpagnenue: 13.03.01 TemnosHepreTuka u TEMIOTEXHUKA

Hucuumnuna: Texnuyeckas TepMoiMHAMUKa

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

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

2. IIporecchl ¢ uacanbHBIMU T'a3aMy. BbIUKCIICHNE TEIIOTHI U PabOTHI.
3. Bprucants n3MeHeHue SHeprun ['ensMrobpia A1 BOJISTHOTO Mapa MpH PaBHOBECHOM

n30TepMUYecKoM nepexoze u3 Touku ¢ P1 =5 6ap u x1 =0.80 ra uzobdapy P2 = 50 6ap. M300pa3uth
npouecc B Ts u Pv quarpammax.

IIpouenypa nposenenust

[TpoMexyTouHass aTTecTalus IO JOUCHUIUIMHE B (oOpMe OHK3aMeHa IMPOBOIAUTCS B TEPUOT
HK3aMEHALIMOHHOW cecCHM. DK3aMEH IMPOBOJUTCS B YCTHOW (opme. B Ounere 2 TeopeTHueckux
Borpoca u | 3agada. Pemenue 3ajaun B MMCbMEHHOM BUJE MU OTBETHI HA TEOPETHUECKUE BOMPOCHI
3aMUCHIBAIOTCS HA DK3aMEHAI[MOHHOM JIHCTE, Ha KOTOPOM CTOMUT IMOJMHUCH MpErojaBaTeisi, BpeMs
BbI1aun Omiera u ero Homep. [loaroroBka He Gonee 70 muH. Ompoc Mo MaTepuanaMm Ouiera He
6osee 20 MUH., TOTIOJHUTEIBHBIE BONPOCH! He Oosiee 10 MUH. JOMOTHUTENBHBIE BOIIPOCHI BMECTE C
pe3ylbTaTOM OTBETAa TaK)KE 3alUChIBAIOTCS HAa HSK3aMEHAIMOHHOM JHcTe. CTYIEeHT MOXET
M0JIb30BaThCS paboueil mporpaMMoi TUCHUIUIMHBI U KaJbKYJISATOPOM, CIIPAaBOYHOU JIUTEPATypor U
HOPMAaTUBHBIMH  JOKyMeHTamu. [lonp3oBaHMe  yuyeOHHMKaMH, 3aJauHUKaMH,  JIEKIUSIMU,
MOOWJIBHBIMU TeNlepOHaMM W ImaprajkaMu 3ampeniaercs. [Ipu HapyleHnn TaHHOTO perjiaMeHTa
CTYJICHTY BBICTaBJISIETCS OILIEHKA ""HEYIOBJIETBOPUTEIIHHO" .
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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 TEPMOJAMHAMUKH JUIsSl CTALlMOHAPHOTO MTOTOKA. AradaTHoe
TEUYEHUE T'a3a U HEC)KUMAEMOM KHJIKOCTH.
2.YpaBHEHHUE HEPA3PBIBHOCTH MOTOKA.
3. BbIBO/1 3aBUCUMOCTH CKOPOCTH 3BYKa OT TEPMOJIMHAMUYECKUX [TapaMeTpoB. Y paBHEHHE
Jlannaca.
4. Iuxn u cxema [ITY ¢ mpomexxyTounbiM nieperpeBoM napa. Tepmuueckuit KI1/1, ynenpHbie
pacxo/ibl apa 1 TEIIOTHI.
5.Huxun [ITY ¢ mpoMexyTodHbIM nieperpeBom napa. OnpeeneHue ONTUMAIBHOTO JIaBIICHUS
IIPOMIIEpErpeBa.
6.Perenepatunbiii nuki [ITY. Cxema ¢ nonorpeBaresisiMi CMEIIUBAIOLIETO TUIIA.
Tepmuueckuit KIIJ[, ynenbHble pacxoasl mapa | TEIUIOTHI.
7.Perenepatunbiii nuki [ITY. Cxema ¢ noporpeBaTensiMi IOBEPXHOCTHOIO TUIIA.
Tepmuueckuit KIIJI, ynenpHble pacxosl apa U TeIIa.
8.3aBucumocts Tepmuueckoro KIIJ[ nukmna ot remneparypsl NUTaTEIbHON BOABI U YKCIIA
pEereHepaTUBHBIX MTOAOTPEBATEIICH.
9. Ternopukaunonusiit ukia [ITY ¢ npotuBogaBiennem. OTonuTeabHBINA KOYPPULIUEHT U
ylienbHask BBIpabOTKa IEKTPOIHEPTHU Ha TEIUIOBOM MOTPEOICHUH.
10. TemnmodukanmoHHbIN UK ¢ 0TO0pamMu napa. OTonuTeNbHbIN K03 PHUIMEHT U yAenbHas
BbIpa0OTKa 3JIEKTPOIHEPTUH HA TEIUIOBOM MOTPEOIEHUH.
11.Metoauka pa3HeceHHUs 3aTpaT Ha BBIPAaOOTKY AJIEKTPUUYECKON U TEIIOBOM SHEPTrun
HKCEPreTUYECKUM U METOJIOM «HEAOBBIPAOOTKI.
12.ITuknsr ADC ¢ HachlLEHHBIM BOASIHBIM NIapoM. [IpuMenenue cenapanuy U mpoMIeperpesa
napa.
13.MHoroctyneH4atslii Typookomipeccop. [Iponeccsl B P,v u T,s — nuarpammax. 3arpaueHHast
paborta. OTBeIeHHAs TETIOTA.
14. BeIBO COOTHOUIEHHUS AJISl ONIPEeSICHHs] ONTUMAIBHOTO Mepernaaa JaBIeHUH MexXy
CTYNEHSAMU KOMIIPECCOpA.
15.BbIBOJI COOTHOLIEHMS IS ONIPENEICHHSI ONTUMAIIBHOTO MEpenaia JaBIeHUH MeXIy
CTYNEHSAMU KOMIIPECCOpA.

MarepuaJsl 1JIs1 NIPOBEPKHU OCTATOYHBIX 3HAHUM

1.YpaBHeHMe nepBoro 3akoHa TEPMOJUHAMUKY JJIs1 CTAIIMOHAPHOIO MOTOKA.
OtBeTsI:

1.dq = dh + wdw + gdx + dl

2.dh = wdw + gdx + dl ey

3.dq = dh —vdp

4.dq = du + hdv.

5.dq = du + pdv.
Bepnsiii otBeT: 1.

2.YpaBHEHME HEPA3PBIBHOCTH MTOTOKA.

OTBETHI:
_fv
“w
mw
v

2. f =
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3.m=f—W.
v
4.m=22
p
5. F = mc?.

Bepnpsiii otBer: 3.
3. Tepmuueckuii KI1/] nuxna.

OtBeThI:
1ne= IQV_:TI
2.M = QL—i

L'—l
3.n = S}}_th-
4.1, = L—%
5.1 = Qf{

Bepnpsiii otBeT: 2.
4.
3aBucumocts BHyTpeHHero KIT/I uukia IITY ot naBnenus pl nepex TypOuHoOi mipu
(UKCUPOBAHHBIX TEMIIEPATYpaX.

OTBeTHI:
1. Bayrpennuii KIIJ[ uukna IITY yBenuuuBaercs ¢ poctom aasieHus pl.
2. Buyrtpennuii KIIJI uuxna I[ITY He 3aBucur ot naBienus pl.
3. CyuecTByeT ONTUMaJIbHOE 3HaUeHHe JaBiieHus pl, npu kotopom BHyTpenHuil KI1/] nukna
[ITY makcumanen. OHO OIMHAKOBOE JIJIs1 BCEX 3aJlaHHBIX TeMIIepaTyp nepes TypouHoi T1.
4. CymiecTByeT oNTUMaJIbHOE 3HaueHue AasieHus pl, npu koropom BHyTpeHHud KIIJI nukna
IITY makcumanen. Makcumym KIIJ[ cmemaercs BpaBo ¢ yBEIUYEHUEM TEMIIEPATYPBI IEPEN
Typounoii T1.
5. CymiecTByeT onTUMaJIbHOE 3HAaU€HUE AaBiieHus pl, mpu kotopoM BHyTpeHHui KIIJI nukia
[ITY makcumanen. Makcumym KII/] cMeniaeTcst BieBo ¢ yBeJIMUE€HUEM TEMIIEpATyphl Hepet
TypouHoii T1.

BepHusliii otBerT: 4.
5.CymiecTByeT Jiv ONTUMAJIbHOE JaBJI€HUE IPOMEKYTOUHOTO Neperpena napa, npu KOTopom
KIIJI oukia MakcumaieH?

OTBeTHI:
1. da, cymiecTByer.
2. Her, B mo6om ciayuae KIIJI IITY ¢ npomexxyTOUHBIM IaponeperpeBaTesieM yBeIuUBaeTCs.
3. D10 3HaUY€HUE PABHO Py = +/P1 * P2, T11€ pl-naBneHue nepea TypOUHON, p2 - TaBICHUE B
KOHJIEHCATOPE.
4. D10 3Ha4YeHHE PaBHO P, = (P + P2)/2, rae pl-naBnenue nepea TypOUHOM, p2 - naBIeHUE
B KOHJICHCATOPE.
5. DTo 3HaueHue paBHO Py, = (p1 + p2)/3, rae pl-gaBnenue nepen TypOUHOM, p2 - A1aBIeHUE
B KOHJIEHCATOpE.

Bepnsiit orsert: 1.
6.Yemy paBHO uncieHHOE 3HaueHne paboTel HuKib! [ITY B Ts - nuarpamme?

OTBeTHI:
1. ITnomanu nox mpoueccoM Mo IBOAA TEIUIOTHI B TPOEKIIMH HAa OCh OpJUHAT.
2. [1nouraam moa mpoueccoM Mo/iBojia TEIJIOThI B MPOEKIIUU Ha OCh a0CIUCC.
3. ITnomanu noJx mpoLeccoM OTBOJA TEMJIOTHI B IPOEKIUU HA OCh OPJIMHAT.
4. IInowmaau noj MpoueccoM 0TBOJIa TEIJIOTHI B IPOEKLIMU Ha OCh abcLucc.
5. IInomanu BHYTpY LIUKIIA.
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BepHsiii otBeT: 5.
7.Kaxum 06pa3oM MeHsieTCs CTEeNEeHb CyXOCTH BIaXKHOT'O Tlapa Ha BBIXJIONE TYpPOUHBI IPU
YBEIIMYECHUHU TeMmImeparypsl nepen Typounoit T1, eciu naBnenue pl npu 3ToM He MeHsieTcs?
OTBeTHI:
1. YBenuuuBaercs.
2. YMeHblIIIaeTcsl.
3. He mensercs.
4. CHayana yBeIM4YMBAaETCsA, 3aTEM YMEHbIIIACTCA.
5. CHauana yMeHbIIIaeTCsl, 3aTEM OCTAeTCs OCTOSIHHOM.
Bepnsiii otBer: 2.
8.Kakum 00pa3oM BIIHSET BBEICHUE PETEHEPATUBHOTO MOIOTpeBa muTaTenbHON BoabI Ha KI1/]
U MoIHocTs [1TY?
OTBeThI:
1. KITJ] 1 MOLIHOCTh YBEIMYUBAKOTCA.
2. KIIJ] pacreT, a MOIIHOCTh HE MEHSETCSI.
3. KIIJI pacrer, a MOIITHOCTb CHUKAETCA.
4. KI1/] ymenbI1aeTcsi, a MOIITHOCTh BO3pAcCTaeT.
5. KIIJ] He MeHsieTcsl, @ MOIIIHOCTh BO3PACTAET.
Bepnpiii otBeT: 3.
9.0npenenuTs ONTUMAJIbHBIEC 3HAUYEHHUS CTETICHEH MMOBBIICHUS JaBI€HUS B 3-CTYIIEHYaTOM
KOMITIpECCcope, €CIM HavyallbHOe JAaBjieHue ra3a p, = 120&nbsp; klla, a koHeuHOE py =
960&nbsp; klla.
OTBeTHI:

L fy=fr=Ps= 22 =30,
2.1 =B =Ps = /‘;— 2,828.

3-,31=32=ﬁ3= Be=2 2,0

4. By =Py =Pz = 2B = 2,646.

5. B1 =B = B3 = [P = 2,080,

Bepwusliii otBert: 3.
10.Kakxum o6pazom peanusyercst perenepaius Teriors B [TY?
OtBeTsI:
1. 3a cueT TOMOIHUTENFHOTO CKUTAHUS TOTUIHBA.
2. 3a cueT nmoAorpeBa Bo3ayxa nepes; KOMIpeccoOpoM BhIXJIOMHBIMH ra3aMH.
3. 3a cyer 2-X CTYNEHYaTOro pacuIMpeHus U yCTAHOBKHU JOIMOJHUTEIBHON KaMephbl CTOpaHusl.
4. 3a cyer mojOrpeBa BO3lyxa BBIXJIOIHBIMU Ta3aMU Mepe]l KaMepoil CropaHusi.
5. 3a cuer peaM3anuu 2-X CTYIIEHYATOIO CKATUS B KOMIIPECCOPAX.
BepHnblii oTBeT: 4.

II. Onucanue wikanvl oueHuBanUA

Oyenka: 5
Huoicnuii nopoe evinonnenus 3a0anus 6 npoyenmax.: 85
Onucanue xapakmepucmuku 6vinonnenus snanus: OLeHka "0TINYHO" BBICTaBIIAETCS €CIU 3a1a4a
pelieHa 6e3 ouModoK, a OTBETHI Ha TEOPETHUECKHUE BOIPOCHI ITPaBUIIbHBIE B 00beMe He MeHee 85%.

Oyenka: 4
Huorcnuii nopoe evinonnenus 3adanus 6 npoyenmax. 10
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Onucanue xapakmepucmuku eoinoanenus 3uanus: O1eHKa "Xopouo" BEICTAaBISETCS €CIU 3a1a4a
perieHa ¢ HeKOTOPBIMH HE3HAYNTEIbHBIMU (apu(PMETHIECKUMI ) OIIMOKaMH, @ OTBETHI Ha
TEOPETUYECKHE BOMPOCHI MPaBUIbHBIE B 00beMe He MeHee 70%.

Ouenxa: 3
Huodicnuii nopoe svinonnenus 3aoanus 6 npoyenmax: 50
Onucanue xapakmepucmuku ebtnonnenus 3uanus. OueHka "yJ10BICTBOPUTEIHHO" BBICTABISAETCS
€CJIM 3aJla4a PellieHa C HEKOTOPHIMU HE3HAYUTEIHHBIMU (apU(METHICCKUME) OIIMOKAMH, @ OTBETHI
Ha TEOPETUYECKHE BOMPOCHI NMPaBUIIbHBIE B 00beMe He MeHee 50%.

Oyenka: 2
Onucanue xapakmepucmuku 8binoanenus 3uanus. OueHka "Hey10BIETBOPUTEIBLHO' BBICTABIISACTCS
€CJIM 3aJla4ya He pellieHa, X0/ PEeIIeHUs] BEIOPaH HE IPABIIILHBIN, UK OTBETH HA TEOPETUICCKUE
BOIIPOCHI JJaHbI B 00bemMe MeHee 50%.

II1. IIpaguna évicmasnenus umo2o80i OyeHKU no Kypcy

Onenka ompenensercs B cooTBeTCTBUM C [lonokeHuem o OayIlbHO-PEHTHMHIOBOM cuUCTeME AJs
crynentoB HUY «MOW» Ha ocHOBaHMHM CEMECTPOBOM U aTTECTALMOHHOMN COCTABIISIOIINX.
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