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OHNEHOYHBIE MATEPHAJIBI PA3PABOTAUJI:

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

Bnageney Cyxux A.A.
IIpenonaBarenb Maermvbarop R263€31C0-5UKNIKhAA-BCd24e7d A.A. Cyxux
(1OIKHOCTB) (moxnuce) (pacuudpoBka
TTO/ITUCH)
COI'TIACOBAHO:
MognucaHo anekTpoHHo nognuceio ®TEOY BO «HUY «M3U»
PyKOBOI[HTeHB o CeepieHua o Bnagensue L3N M3u I[ B
06Pa30BaTeHBH0H Bnageney Hukndoposa [.B. T
HpOFpaMMBI WaeHTuduraTop Redb9b109-KhitrovaDV-bd9051023 HI/IKI/I(I)O];)OBa
(OIKHOCTBD, yUeHasl CTENeHb, (moamucs) (pacuudpoBka
Y4YEHOE 3BaHUE) TTO/ATTUCH)
o1 MognucaHo anekTpoHHo nognuceio ®TEOY BO «HUY «M3U»
3aBeHyIOHIHH o Ceeaenun o Bnagensue L3N M3K F H
BBIITYCKaIOIICH Branenel, KypAtwkoea I .H. .
Ka(beI[pBI WaeHTuduraTop R6ab6dd0d-KurdiukovaGN-ca01d8 Kypﬂ}OKOBa
(IOIKHOCTBD, yUeHasl CTENeHb, (moamucs) (pacmudpoBka
Y4YEHOE 3BaHUE) TIO/ITUCH)



OBILIASA YACTD

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

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

dopmupyembie y 00y4aromerocsi KOMIETeHIINN:

1. OIIK-3 CriocoGeH mpuMEHSATh COOTBETCTBYIOIIUHN (hU3MKO-MaTEMAaTHYECKHUM armapat, METO IbI
aHaJIM3a U MOJIETIMPOBAHUS, TEOPETUUECKOTO U SKCIIEPUMEHTAIILHOTO CCIIEN0BAaHUS IPU
pelieHnur npohecCHOHATBHBIX 3aa4
NJI-5 leMmoHCTpHUpYET MOHUMaHUE (PU3MUECKUX SBJICHUN M YMEET MPUMEHSTH (PU3NYECKHE
3aKOHBI MEXaHUKHU, MOJIEKYJIIPHON (DU3MKHU, TEPMOTMHAMUKY, SJIEKTPUUECTBA U MarHeTU3Ma
JUIsl pEIIEHUS] TUIIOBBIX 3a/1a4

2. OIIK-4 CniocobeH 1eMOHCTPUPOBATH MPUMEHEHUE OCHOBHBIX CIIOCOOOB MOJTYYECHHS,
peoOpa3oBaHus, TPAHCIOPTA U UCIIOJIb30BAHUSI TEIUIOTHI B TEIUIOTEXHUYECKUX YCTAHOBKAX U
cucreMax
NJ1-2 JleMoHCTpUpPYET MIOHUMAHUE OCHOB TEPMOJIMHAMUKH, OCHOBHBIX 3aKOHOB
TEPMOJIMHAMUKHU U MIPUMEHSET UX JJIs PACUETOB TEPMOJIUHAMUYECKUX MPOLECCOB, LIMKIOB 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,
JBUTATEIEN BHYTPEHHETO CrOPaHMs, XOJIOAUIbHBIX MAILIMH U TEIIJIOHACOCHBIX YCTAHOBOK
(KontponpHas pabota)
3. Pacuer nukioB napoTypOHHHBIX ycTaHOBOK (KoHTposnbHast paboTa)
4. TepMoamHaMUYECKUE TIPOIIECChl MaeanpHOro ra3a (KonrponsHas padota)
5. TepmoanHamMuyeckue CBOMCTBA U mpoliecchl BojsiHoro napa (KonTtponsHast pabora)
6. TepMonrHaMuyecKue CBOWCTBA U MPOIECCHl cMecel naeanbHbIX ra3oB (KoHTpoiapHas
paborta)

Dopma peanuzanun: 3anyra 3aaHAs
1. BeimonHeHue u 3amuTa gabopaTopHbix 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-
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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 (bu3NYECKUX | OCHOBHBIC IOHSITHS U TepMoanHaMuyeckue CBOMCTBA U MPOIECCH CMECEH HJIeaNbHBIX Ta30B
SIBJICHHUI u yYMEET | TEPMHUHBI B 00J1aCTH (KontposmbHas paborta)
MPUMEHSITh buznyecKkue | TeXHUYECKOU Pacuer nukiia Ha uyeanbHO-Ta30BOM paboueM Bemiectse (PacuerHo-
3aKOHBI MEXaHUKH, | TEPMOJUHAMHUKH, X rpaduueckas pabora)
MOJIEKYIISIPHOI ¢busuky, | U3NYECKuil CMBICI; TepMonnHaMuyeckue cBoicTBa U Iporeccsl BoasHoro napa (Kontponshas
TEPMOIMHAMUKH, OCHOBHBIE 3aKOHBI pabora)
3JICKTPUYECTBA U | TEePMOJAMHAMUKH, Brimonaenue u 3amnuTa J1abopatopHsix padot (JlaboparopHas padota)

Mara€tusma najid peuICHUud
THUIIOBBIX 3aJa4

O0COOEHHOCTH HX
IIPUMEHEHMSI ISl pacueTa u
aHaJn3a
TEPMOANHAMHUYECKUX
MIPOLIECCOB

0 TEPMHYECKHUX U
KaJIOPUYECKUX CBOKMCTBAX
BELIECTB, METO/IaX
oJIy4yeHus: HH(pOpMaIuu o
HUX

OCHOBBI
9KCIIEPUMEHTAIBLHOTO
UCCIIEIOBaHUS U
MaTeMaTH4ECKOIr0
MO/IETTUPOBAHUS
TEPMOAMHAMHUYECKUX
MIPOLIECCOB U LIUKIIOB




TEIUIOCUJIOBBIX YCTaHOBOK
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
TEPMOAMHAMHYECKUE
METOJIbI pacyeTa M aHaIn3a
TUTIOBBIX MPOIIECCOB B
TEXHHYECKOM

HcTeuenne uaeanbHbIX Ta30B M BOASHOTO Mapa u3 comeln u B 1udy3opax.
(KontponbHas pabota)

Pacuet nukiioB napotypOuHHBIX ycTaHOBOK (KoHTposibHas paboTa)
Pacuer nukiia IITY ¢ npoMeKyTOUHBIM IIEPETPEBOM T1apa U IBYMs
pereHepaTHUBHBIMU nojorpesarensaMu (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

YMeTs:

BBIUUCIIATH TIOKA3aTEIH
JSHEPIreTUYECKOU

s dexTuBHOCTH
TEPMOAMHAMHYECKUX
MIPOIIECCOB, MPSIMBIX U
00paTHBIX
TEPMOJIMHAMHYECKIX
IIUKIIOB

OTIpENeNIATh pabovme
napaMeTpbl TEXHAYECKOTO
o0opynoBaHus,
aQHAIM3UPOBATH BIUSHUC UX
W3MEHECHHMSI Ha TOKa3aTeln
¢ hekTHBHOCTH
TEIUIOTEXHUYECKUX
YCTAaHOBOK U CHCTEM




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, CIPaBOYHUKAMHU. 3allpelaeTcs MoIb30BaHNEe MOOUIBHBIMU Tele()OHAMHU.

KpaTKOC CodcpKaHMeE 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
razonposoja npu P1=9 6ap u t1=40 °C B xonuyectBe 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
uarpamMmax.
2.OCHOBHBIE MTOHATHUS U TEPMHUHBI B 001aCTH
TEXHUYECKOH TePMOJANHAMUKH, UX (PU3NUECKHIA CMBICIT
3.OCHOBHBIE 3aKOHBI TEPMOJAMHAMUKH, OCOOCHHOCTH UX
IIPUMEHEHHUS Ul pacueTa U aHaau3a
TEPMOJMHAMHYECKHUX IPOIIECCOB

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 PAaBUIbHBIC COOTHOIIEHUS, BRIOPAHO BEpHOE HAIIPABJICHUE AJIs PEIISHUs 3aa4, HO
JIOTYILIEHHbIE HEKOTOphIe apu(pMETHUECKHUE OMUOKH, WIH OIUOKH B U300pakKeHUU MTPOLIECCOB.

Oyenxka: 3

Huoicnuii nopoe evinonnenus sadanus 6 npoyenmax.: 50




OnucaHnue xapakmepucmuxu evlnoinenus 3Hanus: OueHKa "yJ0BIETBOPUTEILHO" BHICTABISAETCA,
©CJIY 3a/IaHue BBITTOJHEHO B 00beMe He MeHee 50%, 4acTh OTBETOB OIIMOOYHA, XOTS OCHOBHBIC

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

KM-2. TepmoanHaMmn4yecKkne CBOMCTBA M MPOLECCHl cMecel UaeaJbHbIX I'a30B

®opmbl peajau3anum: bunersl (MMCbMEHHBIN OIPOC)

Tun kouTposbHoro Mmeponpusitusi: KonrpospsHas padora

Bec koHTpoBbHOr0 Meponpustusi B BPC: 20

IIpoueaypa npoBeaeHHusi KOHTPOJIBHOr0 Meponpusitus: Paznatorcs Ousersl ¢ 3agauyamu. Bpems
BBINIOJHEHU-2 ydeOHBIX uyaca. Paspemiaercss mosib30BaTbCsd MaTepUallaMd CEMHUHApPCKUX U
JEKIIMOHHBIX 3aHATHUH, CIPaBOYHUKAMHU. 3allpelaeTcs 0Ib30BaHNEe MOOUIbHBIMU Tele()OHAMHU.

KpaTlcoe CodcpKaHUuE 3alaHUA:

KOHTpOHLHaﬂ pa60Ta HallpaBJICHA 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 MMapaMETPbl COCTOAHUSA CMECH.

KoHTpoJibHbIE BOIPOCHI/3a/1aHUA:

YMeTp:  HNpPUMEHSATH  OCHOBHBIE 1. buner 10

IOHATHUS, TEPMUHBI W  3aKOHBI Cwmecsh u3 0,1 kr N2 u 0,3 xr CO npu Temneparype
TEPMOJAMHAMUKUA JUJII  OMHUCAHUS 1000C n3oTepMuYecKu CKUMaeTcs 10 oo0bema B 2 pasa
buznueckux MPOIIECCOB, MEHBIIET0, YeM IepBOHaYaNbHbIN. OnpeaenuTh
MPOUCXOASAIINX B TEXHUYECKOM 3aTpayeHHyI0 paboTy U U3MEHEHUE SHTPOINH CUCTEMBI.
000pyOBaHUU

OnucaHue MKaJbI OlleHUBAHUS:

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

Oyenka: 4
Huoicnuii nopoe evinonnenus 3aoanus 6 npoyenmax. 15
Onucanue xapaxmepucmuxu 6vinoneHus snanua: OueHKa "Xopouo" BbICTABIIAETCS, €CIIN
MIPUMEHEHBI PaBUIIbHBIE COOTHOIIEHHSI, BHIOPaHO BEPHOE HAIIPABIICHHE ISl PEIICHUS 3a/1a4, HO
JOMYLIEHHbIE HEKOTOpPbIE apu()METHUECKUE OIINOKH.

Oyenka: 3
Huodicnuii nopoe svinonnenus 3aoanus 6 npoyermax: 50
Onucanue xapakmepucmuxu évinoanenus snanus: OneHka "yI0BIeTBOPUTEIILHO" BBICTABIISCTCS,
€CITU 3a/IaHUE BBITIOJTHEHO B 00beMe He MeHee 50%, 4acTh OTBETOB OLIMOOYHA, XOTS OCHOBHBIC
COOTHOIIIEHHUS HAITUCAHBI TPABHJILHO.

KM-3. PacyeT uMKJ/Ia Ha U1€AJIbHO-Ta30BOM pado4yeM BellecTBe

®opmbl peaausanun: [lucpmennas padbora

Tun KoHTpoBLHOr0 MeponpusiTusi: Pacuerno-rpapuueckas padora

Bec kouTposabHoro meponpusitust B bPC: 15

IIpoueaypa npoBedeHHs] KOHTPOJIBHOIO MeEpPONPUATHSA: BbINONIHEHHE CaMOCTOSTENBHOTO
pacdeTHOro 3aAaHus (CpOK 2 HEACNN).
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KpaTkoe conep:kanue 3a1aHus:

PacuerHo-Tpaduueckas paboTa HanpaBiIeHa IPOBEPKY HABBIKOB MPUMEHEHHS 3HAHUH 00
OCHOBHBIX IIPOIIECCaX € MJI€AIbHBIM I'a30M, METOJJUK pacyeTa I0ABEICHHONH/0TBEICHHOM
TEIUIOTHI, pa0OTHI ¥ U3MEHEHUS (PYHKIUN COCTOSHHS B TEPMOINHAMHUYECKUX ITHKIIAX.

KoHTposibHbIe BONPOCHI/3a1aHUA:

VYMern: IIPUMEHATE 3HAHUA O
TCPMHUYCCKUX U KAJIOPUICCKUX

CBOMCTBax BEILIECTB TS
pacuera " aHaau3a
TEPMOJIMHAMUYCCKUX

nmpoueccoB B  TCXHUUYCCKOM
O60py,I[OBaHI/II/I, I10JIB30BAaTbhCA
CIIpaBOYHBIMU OAHHBIMU IJId
HUX IIOHUCKa

1.MOCKOBCKUI SHEPTETUYECKUN UTHCTUTYT

Kadenpa TeopeTnueckx OCHOB TEIUIOTEXHUKH
JOMAIIHEE 3AJIAHUE Ne 1-1
no kypcy ~Tepmoamnamuka
[{uKJ1 COCTOUT U3 CAEAYIOUINX MTPOLIECCOB:
(1-2) V =Const
(2-3) S=Const
(3-4) n=Const
(4-5) T=_Const
(5-1) P=Const

Pabouee Tenno — H20.
npomecca n=1,2

[Toka3zaTens IOJUTPOIHOIO

P1=0,4 6ap P2 =3-Pl P4 =
P2
TI=00C
Paccunrars:
1) mapametpsl (P, V, T) B kakmo# Touke
UKJIa U pyHKIUN
cocrostaus (U, h, s);
2) TemoTy, paboTy paclIMpeHus, U3MEHEHNE BHYTPEHHEN
SHEPTHUH,
OHTaJIBIUU U SHTPOIHHU JUISI KaXKI0TO Mpoliecca.
Paccuurate 310
e 3a BECh LUK,
3) TepMHuUEeCKH KOA(PHHUIMEHT MOJIE3HOT0 EHCTBUS IIUKIIA;
["a3 cuuTaTh UEANBHBIM, €TO TEMJIOEMKOCTh —
3aBUCSALIEH OT TEMIIEpaTyphl,
MIPOLIECCHI — 0OPATUMBIMHU.
[IpencTaBuTh ABE CBOAHBIC TAOIHUIIBI: TIEpBast —
napaMeTpoB U QyHKIUH
COCTOSIHMS JI Ka)K/10M TOUKH IIUKJIA, U BTOpas — JJis
TeTIOTHI, PabOTHI,
[IpencraButh 1uKka B Macmtabe B P,V u T, s nuarpammax.
s
BBIUEPUYMBAHMUS [IUKJIA TPU HEOOXOIUMOCTH PACCUUTATH
HECKOJIbKO
IIPOMEXYTOUHBIX Touek. Cuntats, uyto s = 0 mpu TO = 273,15
Ku P0=0,1 MIla.

T3 =700 0C

I'pynna Cpoxk BbIJauu 3aJJaHUS

CtyneHt Cpox crnaum 3agaHus
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[IpenonaBarens

Onucanue MIKAJbI OICHUBAHUSA:

Ouenka: 5
Huoicnuii nopoe svinonnenus 3aoanus 6 npoyenmax: 95
Onucanue xapakmepucmuku 8binoanenus 3uanus. OueHka "oTJIUYHO" BBICTABIISIETCS, €CIIU 3a/1aHue
BBITIOJTHEHO B TIOJTHOM 00beME U B OTBEJICHHBIN CPOK.

Ouenka: 4
Huoicnuii nopoe evinonnenus sadanus 6 npoyenmax.: 90
Onucanue xapakmepucmuku 8btnoanenus 3nanus. OueHka "Xopouio" BbICTABISETCS, €CIIH
JIOITYIIICHHBIC He3HAUNTEIbHBIC apu(PMeTHIeCKre OMMOKY, a TpaduuecKoe H300paKeHHE
MIPOLIECCOB MPaBUIBHOE.

Oyenka: 3
Huoicnuii nopoe evinonenus 3aoanus 6 npoyenmax. 85
Onucanue xapakmepucmuxu evinonnenus 3uanus: O1eHKa "yI0BIeTBOPUTEILHO" BHICTABIISETCS,
€CIIU JIOMYIICHHBIC HE3HAYUTEIIbHBIC apU(PMETHICCKHUE OMMOKH, HO COOTHOILICHHS [T pacyera
napaMeTpoB MPaBUIBHBIE, a TAKXKE TPaPUIeCKOe N300paKEHHUE IMPOIIECCOB MPABUIILHO.

KM-4. TepMoaguHaMnuyecKue CBOMCTBA U NMPOILecChl BOASHOI0 napa

®opmbl peaju3anum: buiersl (MMCbMEHHBIH OIPOC)

Tun koHTpoabHOro Meponpusitusi: KonrpossHas padora

Bec konTpoabHoro meponpusitusi B BPC: 35

IIpoueaypa npoBeaeHHusi KOHTPOJIBLHOI0 Meponpusitus: Paznarorcs Ousersl ¢ 3agauamu. Bpems
BBIMIOJHEHU-2 y4eOHBIX uyaca. Pazpemiaercssi mMoyib30BaThCid MaTepUallaMd CEMHUHApPCKUX U
JEKIIMOHHBIX 3aHATHUH, CIPaBOYHUKAMHU. 3arperaeTcs Nojab30BaHNe MOOMIIBHBIMU TeJIe(pOHaAMH.

KpaTlcoe CoA€cpKaHUuE 3alaHUA:
KOHTpOJ’IBHaSI pa60Ta HallpaBJICHAa HA YMCHUC ITPUMCHATH 3HAHUS O TCPMHUYICCKUX U
KaJIOPUYICCKHUX CBOMCTBaX BCIICCTB AJId CMECHU MJCAJIbHBIX I'a30B, HA YMCHHUEC I1OJIb30BATLCA
CIIpaBOYHBIMU MaTCpUaIaMU JIA OIIPCACIICHUA CBOICTB NACaJIbHBIX I'a30B. YMenue
paccuuTaTh TCPMOAUHAMUYCCKUC MTAPAMETPLI U MMapaMETPbl COCTOAHUSA CMECH.

KoHTpoJibHbIE BOIPOCHI/3a/1aHUA:

3HaTh: 0  TEPMUYECKUX  H 1.buaer Nel

KaJIOPUYECKUX CBOICTBax 1. Tano: p =110 6ap; t =300 oC ; cocrosinme, v, h, s —
BEIIECTB, METOJax  MOJy4YECHUS ?

UHPOPMALIUU O HUX 2. lano: p =200 6ap; s=4,35 kI /(kr K) ; v—?

3. Jano: pl =5 6ap; x1=0,9 ; t=const; p2=0,5 6ap.
Onpenenurs t, q,1, neapta u — ? U300pasurb
COCTOSIHMSI M IPOLIeCCHI BO Bcex 3agavax B P-v; T-s;
P-T; h-s u h-P qmarpammax. Ecau cocrosinme 7K, To h-
S He HCNO0JIb30BaTh”’

Onucanue MKAJbI OIICHUBAHUA:

Ouyenka: 5
Hudicnuii nopoe svinonnenus 3aoanus 6 npoyermax: 90
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Onucanue XapakmepucmuKu 6blNOJIHEHUSl 3HARUA.! OI_IGHKa "oTIu4Ho" BBICTABJIACTCA, €CJIN 3a1aHUC
BBIIOJIHEHO B ITOJTHOM 00BEME MJIHM BEITIOJHEHO MpEUMYIICCTBECHHO BEPHO.

Ouyenka: 4
Huoicnuii nopoe evinonnenus 3a0anus 6 npoyenmax: 15
Onucanue xapaxmepucmuxu evlnoinerus 3Hanus: O1eHKa "Xopouio" BEICTaBISETCs, €CIU
MIPUMEHEHBI PaBUIIbHBIC COOTHOIICHHSI, BHIOPAHO BEPHOE HAIIPABIICHHE JJISl PEIICHUS 3a/1a4, HO
JIOTTYIIIEHHBIE HEKOTOPhIE apu(METHIESCKHE OIMOKH, WIH HE3HAYUTEILHBIC OIIUOKY B
M300pa’keHUH MPOIECCOB.

Oyenka: 3
Huoicnuii nopoe evinonenus 3aoanus 6 npoyenmax. 50
Onucanue xapakmepucmuxu evinonnenus 3uanus: OneHka "y10BIeTBOPUTENILHO" BHICTABISACTCS,
€CJIM 3aJJaHuE BBIIIOJIHEHO B 00beMe He MeHee 50%, yacTh (MeHbIIas ) OTBETOB OIIMOOYHA, XOTS
OCHOBHBIE COOTHOIIICHHUS HAITMCAHBI IPAaBWILHO. [ padudeckoe MosICHEHHE MaTepuana mpaBuiIbHOe
He MeHee 50%.

4 cemecTp

KM-5. UcTevyenne naeaabHbIX Fa30B U BOASIHOTO Napa u3 cones U B 1udgysopax.

®opmbl peanu3anuu: buiers! (MMCEMEHHBIH OIPOC)

Tun KOHTPOABLHOT0 MeponpusiTus: KorrponsHas padora

Bec koutposabHoro meponpusitusi B BPC: 25

IIpouenypa npoBeaeHusi KOHTPOJILHOI0 MeponpusaTus: Paznarorcs OuieTsl ¢ 3agadyamu. Bpems
BBINOJIHEHUS-2 y4eOHBIX 4aca. Paspelmaercss MOJb30BaThCsS MaTepUAlaMH  CEMHUHAPCKHX U
JICKIOUOHHBIX SaHﬂTHﬁ, CIIpaBOYHHUKAMMH. 3anpemaeTcsl [I0JIL30BaHNE MOOUIbHBIMUA Teﬂe(i)OHaMI/I.

Kparkoe cogepxanue 3agaHus:
KonTponbHas paboTa HarpaBjieHa Ha yMEHHE IPUMEHATh 3HAHUS O TEPMUYECKUX U
KaJIOPUYECKUX CBOMCTBAX UJEalbHBIX I'a30B, HA YMEHHUE I10Ib30BATHCS CIPABOYHBIMU
MaTepHaIaMHU JUIsl ONPEIETICHUS CBOMCTB NICAIbHBIX I'a30B. Y MEHUE PACCUNTATH
TEPMOJAMHAMUYECKHUE NTaPaMETPhI IIPU UCTEUEHUH U3 COILIA UICAIBHBIX U PEaIbHbIX
ra3os.

KoHTpoJibHbIE BOIPOCHI/3a/1aHUA:

3HaTh: TEPMOJIMHAMHYECKUE 1. Buaer Ne7

METOIbl pacuera M  aHaliu3a 7.1. Bonsanoii nap npu nasnenuu Po=4 Mlla n
THIIOBBIX MIPOIIECCOB B temriepatype t0=4500C noctynaet k corutam JlaBas.
TEXHUYECKOM 000pyA0BaHUH, Hasnenue 3a comtamu Pep=0,5 MIlIa. Onpenenuts
LMKJIOB U UX MOKa3arenen JaMeTpbl MUHMMAJIBHOTO M BBIXOJHOI'O CEYEHUS U

JUIMHY PacIIMPSIONICICS YacTH COILja, €CIU yro
packpsiTus 6°. Ecnu momaas MUHUMAIbHOTO CEUYECHUS
comnen paBHa fmuH=90 Mmm2. 1306pa3uts mporiecc B
nuarpammax h,Su T,S.

7.2. Boznyx nipu nasinenuu P1=2 MlIla u temnepatype
t1=4200C noctynaer ¢ HayanbHOU ckopocThio W1=140
M/C K CY>)KMBAIOIIMM coIuiaM. J{aBieHue 3a coriamu
Pcp=1,2 MIIa. Onpenenutb CKOPOCTb UCTEUECHUS U
pacxoj ra3a, eciiy IIoIIa b MUHUMAJIbHOTO CEUEHUS
conen paBHa f2=260 mm2. Kosddumuent ckopoctu
0,95. M300pa3uTk mporecc B aquarpammax p,vu T,S.
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Onucanue MKAJbI OIICHUBAHUSA:

Ouenxa: 5
Huoicnuii nopoe svinonnenus 3aoanus 6 npoyenmax: 90
Onucanue xapakmepucmuku 8binoanenus 3uanus. OueHka "oTJIUYHO" BBICTABIISIETCS, €CIIU 3a/1aHue
BBITIOJTHEHO B MTOJIHOM 00'bEME WJIH BBITIOJTHEHO MTPEUMYIIIECTBEHHO BEPHO.

Ouenka: 4
Huoicnuii nopoe evinonnenus 3aoanus 6 npoyenmax. (5
Onucanue xapakmepucmuku 8vtnoanenus 3nanus. OueHka "Xopouio" BbICTaBISETCS, €CIIH
MIPUMEHEHBI TIPABUIILHBIC COOTHOIIIEHUS, BRLIOPAHO BEPHOE HAMIPABJICHUE IS PEIICHUS 337a4, HO
JIOTIYIIIEHHbIE HEKOTOpbIe apupMeTHUecKre OMMUOKH, NIH He3HAYUTENIbHbIE OIIMOKH B
M300pa’keHUH MPOIECCOB.

Ouenxa: 3
Huoicnuii nopoe svinonnenus 3aoanus 6 npoyenmax: 50
Onucanue xapaxmepucmuxu evlnonenus 3nanus: OLeHKa "yJ0BIETBOPUTEIbHO" BBICTABIAETCA,
€CJIM 3aJ]aHue BBIMOJIHEHO B 00beMe He MeHee 50%, yacTh (MeHbIIIasi) OTBETOB OIIMOOYHA, XOTS
OCHOBHBIE COOTHOIIICHHUS HATMCaHbl IpaBUIbHO. ['paduyeckoe mosicHeHNe MaTepuasa npaBuiIbHOe
He meHee 50%.

KM-6. Pacyer nnk/I0B NapoTypOMHHBIX YCTAHOBOK

®opmbl peanu3anuu: buiers! (MMCbMEHHBIH OIPOC)

Tun KOHTPOABLHOT0 MeponpusiTus: KorrponsHas padora

Bec kouTposabHoro meponpusitusi B BPC: 25

IIpouenypa npoBeaeHusi KOHTPOJIBLHOI0 MeponpusaTus: Paznarorcs OuieTs ¢ 3agadyamu. Bpems
BBINOJIHEHUS-2 y4eOHBIX dYaca. Paspemiaercss MOJB30BaTbCs MaTepUAaMU  CEMHHAPCKHX U
JICKIOUOHHBIX SaHﬂTHﬁ, CIIpaBOYHHUKAMMH. 3anpemaeTcsl [I0JIL30BaHNE MOOUIbHBIMUA Teﬂe(i)OHaMI/I.

Kpartkoe cogep:xxanue 3aganus:
3a/aHue HaMpaBJIeHO Ha MPOBEPKY YMEHMSI BBIIOJIHATH PACUETHl TAPaMETPOB U OCHOBHBIX

TCPMOANHAMHNYCCKUX XAPAKTCPUCTUK HHUKIIOB HapOTyp6I/IHHBIX YCTaHOBOK.

KoHTpoJibHbIE BONIpOChI/3aJaHUA:

YMmerb:  ompenensaTh — pabouue 1.buiaer Ne5
[apaMeTpsl TEXHUYECKOI'O Onpenenuts n3menenne tepmudeckoro KITJI u vacoBoro
o0opyoBaHus, aHaIIM3UpPOBATh pacxoza napa [ITY momuoctsro 300MBT nocie
BIUSHUE MX  HW3MEHEHUs  Ha IIPUMEHEHHUsI PEr€HEPATUBHOTO TI0I0IPEBATENS
[IOKa3aTeNH 3P PEKTUBHOCTH IIOBEPXHOCTHOI'O TUIIA, TEMIIEPATypa MOI0IpPeBa BOJbI B
TEIJIOTEXHUYECKUX YCTaHOBOK U KoTopoM Ha 9,90C HIKe TeMIepaTypbl HACHILIEHUS TPU
CHUCTEM PO1. ITapameTpbl BOASHOTO Mapa nepej TypOHMHOMN
P1=10006ap u t1=5700C, naBieHne B pereHepaTHBHOM
otoope P01 =1006ap, naBienue B koHaeHcaTtope P2
=0,056ap. IIpeacraButh cxemy ycTaHOBKH U TS-
Juarpammy LUKJIa.

Onucanue MKaJbl OLICHUBAHUA:

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

Oyenka: 4
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Huoicnuii nopoe evinonnenus 3aoanus 6 npoyenmax. (5
Onucanue xapakmepucmuku 8binoanenus 3uanus. OueHka "Xopomo" BhICTABISIETCA, €CIU
MIPUMEHEHBI IPAaBUIBLHBIC COOTHOIIEHUS, BRIOPAHO BEpPHOE HAIIPABJICHUE JJIs PEIICHUS 3a1a4, HO
JIOTIYIIIEHHbIE HEKOTOpbIe apupMeTHUEeCKHe OMUOKU, WK He3HAYUTENIbHbIE OIIMOKH B
M300pa’keHUH MPOIECCOB.

Ouenxa: 3

Huodicnuii nopoe svinonnenus 3aoanus 6 npoyermax: 50
Onucanue xapakmepucmuku btnonenus 3nanus.; OueHka "ynoBIETBOPUTEIHHO" BBICTaBISAETCH,
€CIIM 33JJaHUE BBIIIOJIHEHO B 00beMe He MeHee 50%, 9acTh (MEHbIIIas ) OTBETOB OIIUOOYHA, XOTSI
OCHOBHBIEC COOTHOIIIEHHUS HAITMCAHBI TPaBUiIbHO. [ paduueckoe MmoscHeHHE MaTeprasa IpaBUIbHOE

He menee 50%.

KM-7. Pacyer nukia IITY ¢ npoMe:KyToOYHBIM IeperpesoM napa u AByMs

PEer€eHEepPpaAaTUBHBIMHA NOJA0TPEBATEC/IAMUA

®opmbl peaausanun: [lucemennas padbora

Tun koHTpoABLHOr0 MeponpusiTusi: Pacuerno-rpaguueckas padora

Bec konTposbHOro meponpustusi B BPC: 10

IIpouenypa mnpoBeaeHHs1 KOHTPOJIBHOIO MEpPONPHATHA: DBbIllOJHEHHE C€aMOCTOSATENBHOIO

pacyeTHOro 3aaHus (CpoK 2 HEJIENH).

KpaTkoe conep:kanue 3a1aHusi:

3a/laHue HaMpaBJICHO Ha IMPOBEPKY YMEHHS CAMOCTOSATEIbHO BBIIOJIHATH PACYEThI LIMKJIOB
IITY ¢ mpoMeXyTOYHBIM MEPErPEBOM U 2-Msl pEreHEpaTUBHBIMU [TO0IPEBATEISMH,
MOJIb30BATHCS CIpaBOYHUKOM ““Terutopusndeckne CBONCTBA BOABI M BOJASIHOTO Mapa’”,
MCII0JIb30BaTh 2-HYI0 UHTEPIOJIALUIO.

KoHTpoJibHbIE BONIpoCchl/3aJaHUA:

YMeTh: BBIUHCHATH IOKa3aTeNn
sHepreTuueckoil 3 dexTuBHOCTU
TEPMOJUHAMHYECKUX IPOLECCOB,
IIPSAMBIX " 0o0paTHBIX
TEPMOJUHAMHYECKHX IIUKJIOB

1. KA®EZIPA TEOPETUYECKNX OCHOB
TETUIOTEXHUKU um. M.I1. BYKAJIOBUYA
Jomamnee 3ananue no kypcy «K TEPMOAMHAMUKA »
Bapuant NeS

Paccunrare Tepmuuecknii u BHyTpeHHui KIIJI,
YIEIbHBIN PACcXO0J Mapa U yCIOBHOTO TOIUIMBA JUIS
TypOOYCTaHOBKHU C MPOMEXKYTOUHBIM IIEPETPEBOM Tapa
U JByMS PET€HEPaTUBHBIMU ITOAOrpeBATEISIMU: 1 -1 -
ITOBEPXHOCTHOTO, 2-11 - CMEIINBAOILETO THUIIOB.
OnpenenuTth Takke CpeJHEMHTETPAIbHYIO TEMIIEPATYPY
[I0/IBOJIA TEIJIOTHI B LIUKJIE.
3anano:
HavaneHbie napametpsl BogsHoro napa: P1=10 MI1a,
t1=5400C,
JlaBnenue napa B konaeHcarope: P2=4 kl1a.
[TapameTpsl mapa nocite MpOMeEKYTOYHOIO Ieperpena:
Pu=3 MllIa, tn=5200C.
1-wr1i1 oTO6OpP OT rosioBel [ITH/I.
JlaBiieHne napa BO BTOPOM PET€HEPATUBHOM
nojorpeBaTene BeiOupaeTcs u3 yciosus Dtl1= Dt2
Henorpes xkuakoctu 10 TeMnepaTypbl KOHIEHCAUU
IPEIOIIETO Napa B IEPBOM PErEHEPATUBHOM
noxporpesatene paseH Dt1=40C, Bo Bropom- Dt2=00C.
Bayrpennue orHocutenbubie KITJ] oTcexoB TypOUHBI 1
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HacocoB: uBf - 0,93; ung - 0,91;1acoca - 0,84; KIIJI
JPYTUX 3JIEMEHTOB YCTAaHOBKHU: KoTna-arperara - 0,92;
Mexannueckuii - 0,99; maponposoos - 0,99;
anekTporeneparopa - 0,99.

IIpencraButek cxemy IITY u nukn B T-s nuarpamme B
MmacmTa0e.

Onucanne MKAJbI OIleHUBaHUS:

Ouyenxa: 5
Huoicnuii nopoe evinonenus 3aoanus 6 npoyenmax. 95
Onucanue xapaxmepucmuxu evlnoanerus 3Hanus: OueHKa "OTIMYHO" BBICTABIISIETCS, €CIIU 3a/1aHHe
BBITIOJTHEHO B MTOJIHOM 00beMe U B OTBEJICHHBIN CPOK.

Ouyenka: 4
Huoicnuii nopoe evinonenus 3aoanus 6 npoyenmax. 90
Onucanue xapaxmepucmuxu evlnonnenus 3Hanus: OleHKa "X0opouio" BEICTaBISETCS, €CIH
JIOTYIIICHHBIC HE3HAYUTENIbHBIC apu()METHUECKUE OIIUOKH, a TpaprUecKOe H300paKeHHE
MPOIIECCOB MPABHILHOE.

Oyenka: 3
Huoicnuii nopoe evinonnenus 3adanus 6 npoyenmax.: 85
Onucanue xapaxmepucmuxu evlnoanenus 3nanus: OLeHKa "yJ0BIETBOPUTEIbHO" BHICTABIISAETCA,
€CJIA JIOTYIIICHHBIC He3HAUNTEIbHBIE apu(METHICCKUE OMIMOKH, HO COOTHOIICHHUS IS pacueTa
napaMeTpoB MPaBUIIbHbIE, a TAKXKE Tpaduueckoe n300pakeHNe MPOoILEeCCOB MPABUIBHO.

KM-8. Pacuer nmpoieccoB c:kaTusi B KOMIIpeccopax, IIUKJIOB ra30TypOHHHBIX
YCTaHOBOK, JIBHTaTe/Ieil BHYTPEHHET0 CrOPaHUsl, X0J0AUJIbHBIX MALINH U TENJIOHACOCHBIX
YCTAHOBOK

®opmbl peajau3anum: bunersl (MMCbMEHHBIN OIPOC)

Tun kouTpoabHoro Meponpusitusi: KontponsHas padora

Bec konTposbHoro meponpustusi B BPC: 20

IIpoueaypa npoBeaeHusi KOHTPOJIBLHOr0 Meponpusitus: Paznarorcs Ousersl ¢ 3agauamu. Bpems
BBIMIOJHEHU-2 ydeOHBIX uyaca. Pazpemiaercss mMoyib30BaThCs MaTepUallaMd  CEMHUHApPCKUX U
JIEKIIMOHHBIX 3aHATHUH, CIPaBOYHUKAMHU. 3alpenaeTcs Nojab30BaHne MOOMIbHBIMU TeJe(OHAMM.

Kparkoe cogepxxanue 3agaHusi:
KoHTposibHast HanpaBiieHa Ha YMEHUE PACCUNUTHIBATH TEPMOJIMHAMUYECKUE TTPOLIECCHI M IIUKJIBI
npeoOpa30BaHMs PHEPTUH, UCTIOJIb3yEeMbI€ B Ta30TYPOMHHBIX, XOJOIMIBHBIX U TETJIOHACOCHBIX
YCTaHOBKAX, a TAKXKE B ABUTATENSIX BHYTPEHHETO cropanus. Onpeaeniarb MokKa3aTeiau ux
3¢ PEeKTUBHOCTH.

KoHTpoJibHbIC BONIPOCHI/3aJaHUA:

3HaTh: TEPMOJNHAMUYECKUE 1.buner Ne§

IIPOLIECCHI U LUKJIBI Omnpenenuts MomHOCTh ['TY, a Takxke

npeobpazoBaHus JHEpIuu, n3meHenune aencreurensHoro KIIJI nukia 3a cuer

UCIIOJIb3YEMBIE B TEIUIOCUIIOBBIX, IIPUMEHEHUSI PETEHEPATUBHOIO MTOI0OTPEBA BO3AYyXa, ECIIH

XOJIOMMIBHBIX M TEINIOHACOCHBIX P1 =0,1MIla, tl1 =24°C, tmax = 800°C, creneHb

YCTaHOBKaX, [IOKa3aTeNN ux MOBBIIIEHUS J1aBieHus 3,5; pacxon Bo3ayxa S001/yac.

3¢ (HEeKTUBHOCTH Bnyrpennne otHocurensubie KIIJ[ komnpeccopa 0,85, a
TypOunsl 0,9. CteneHb pereHepalu — rnpeieibHasi.
N300pa3uth UK B KOOpAUHATAX 1S W MPEJACTaBUTH
MPUHIMIIHAIBHYIO CXEMY YCTaHOBKH.

16




Onucanue MKAJbI OIICHUBAHUSA:

Ouenxa: 5

Huoicnuii nopoe svinonnenus 3aoanus 6 npoyenmax: 90
Onucanue xapakmepucmuku 8binoanenus 3uanus. OueHka "oTJIUYHO" BBICTABIISIETCS, €CIIU 3alaHue
BBITIOJTHEHO B MTOJIHOM 00'bEME WJIH BBITIOJTHEHO MTPEUMYIIIECTBEHHO BEPHO.

Ouenka: 4

Huoicnuii nopoe evinonnenus 3aoanus 6 npoyenmax. (5
Onucanue xapakmepucmuku 8vtnoanenus 3nanus. OueHka "Xopouio" BbICTaBISETCS, €CIIH
MIPUMEHEHBI TIPAaBUIILHBIC COOTHOIIIEHUS, BRBIOPAHO BEPHOE HAMPABJICHHE JUISI PEIICHUS 33]1a4, HO
JIOTIYIIIEHHbIE HEKOTOpbIe apupMeTHUecKre OMMUOKH, NIH He3HAYUTENIbHbIE OIIMOKH B

M300pa’keHUH MPOIECCOB.

Ouenxa: 3

Huoicnuii nopoe svinonnenus 3aoanus 6 npoyenmax: 50
Onucanue xapakmepucmuxu evlnoanenus 3nanus: OLeHKa "yJ0BIETBOPUTEIbHO" BBICTABIISAETCA,
€CJIM 3a/1aHue BBIITOJHEHO B 00beMe He MeHee 50%, yacTh OTBETOB OIIMOOYHA, XOTS OCHOBHBIE
COOTHOIIIEHUS HAIMCAHBI IPaBUIIBHO.

KM-9. BpinoJiHeHUEe 1 3a1IUTA JA00OPATOPHBIX padoT

®opmbl peanu3anuu: 3alinTa 3a1aHus

Tun koHTpoBLHOr0 Meponpusitus: Jlabopatopnas padora

Bec konTposbHoro meponpustusi B BPC: 20

IIpoueaypa npoBefieHHsi KOHTPOJILHOIO MeponpusaTusi: JlomMamiHsAs MNOATOTOBKAa IO TeMaM
naboparopHbeIX paboT. BemomHeHne madbopatopHbIXx padoT Ha ¢usmyeckux creHaax. OpopmiieHue
oTYeTa IO pe3yibTaTaM BBIIOJIHEHHOM paboThl U 00pabOTKa pe3yibTaTOB COINIACHO TPEOOBAHUAM
METOAMYECKNX yKa3aHUH. 3amuTa 1a00paTOpPHBIX padOT MO TeMe pabOTHI B BUIE TECTUPOBAHMSL.

Kparkoe conep:kanue 3aiaHus:

[Iporpammoii Kypca npeaycMOTPEHO BBIMOTHEHUE 4-X 1a00paTOPHBIX padoT HA (PU3UIECKUX
creHax Jlaboparopuu TeXHUYECKON TepMOAMHAMUKU. [Ipy TUCTaHIMOHHOM 00y4YeHUn
IpeJloiaracTcs BIIOJHEHNE BUPTYaIbHBIX J1abopaTOpHBIX padoT. Ha3zBanus nabopaTopHbIX
pabort: 1. 30x0opHOE HarpeBaHue BOABI MU BOASHOIrO napa. 2. Mccienoanue npouecca
aanabaTHOTO UCTEUEHHUS BOJISTHOTO Tapa (BO3/yXa) uepes Cy)KUBaIoIIeecs COIo. 3.
Onpenenenye TepMOIUHAMUYECKUX CBOMCTB BO3yXa U aTMOochepHoM AaBiieHuH. 4. LIuKibt
napoTypouHHbIX ycTaHoBoK (IITVY). BiusHue napamMeTpoB Ha SHEPreTUUECKYIO

s dexkruBroCcTh HUKa [ITY.

KoHTpoJibHbIE BONIpOChI/3aJaHUA:

3HaTh: OCHOBBI
AKCIIEPUMEHTAIBHOTO
HCCJIEIOBAaHUS U MaTeMaTHYECKOTO
MOJICITUPOBAHUS

TCPMOANHAMHUYCCKUX IMPOLCCCOB U
UKIIOB TCIIJIOCUIIOBBIX YCTAHOBOK

1.MeTonuka pacueTa Mo/ABEIEHHON/OTBEIEHHON
TEIUIOTHI, pacye€Ta MAaCCOBBIX PACXO0J/IOB M BBIXOIHBIX
CKOpPOCTEH IPU UCTEYEHUH B COILIAX.

2.0OCHOBHBIE 3aKOHBI TEPMOJMHAMUKH.

3.

X0 n3ydaeMbIX IpoLEeccoB Ha pv U T's AuarpamMmax.
4.CxeMbl SKCIIepUMEHTANIbHBIX YCTaHOBOK, IPUHIUI
paboThI.

5.OCHOBHBIE COOTHOLIEHUS ISl pacdyeTa napaMeTpoB
BJIQXKHOT'O BO3/yXa.

6.MeToauky pacdeTra napaMmeTpoB BO3/1yXa B IIPOLIECcCe
CYLIKH BJIQ)XKHOT'O MaTepuaia, ONpeesIeHus
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| TEMIIEPaTypbl MOKPOTO TEPMOMETpA.

Onucanue MKAJbI OICHUBAHUSA:

Ouenxa: 5
Huoicnuii nopoe svinonnenus 3aoanus 6 npoyermax: 90
Onucanue xapakmepucmuku blnoanenus 3uanus.; OueHka "oTIMYHO" BBICTABIISIETCS €CIIU 3aJJaHue
BBITIOJTHEHO B TIOJTHOM 00b€ME WIIH BHITIOJTHEHO MPEUMYIIIECTBEHHO BEPHO, B CPOK

Ouenka: 4
Huoicnuti nopoe evinonnenus 3aoanus 6 npoyenmax. (5
Onucanue xapakmepucmuku ebtnoanenus 3nanus. OueHka "Xopomio" BbICTABISAETCS €CIIN
OOJIBIIMHCTBO BOIIPOCOB PACKPBITO, BEIOPAHO BEPHOE HAMPABIICHUE ISl PEILICHUS 3a/1a4.

Ouenxa: 3
Huoicnuii nopoe svinonnenus 3aoanus 6 npoyermax: 50
Onucanue xapakmepucmuxu evlnoinenus 3Hanus: OueHKa "yJ0BIeTBOPUTEIBHO" BBICTABIISAETCS
€CIIM 3aJJaHue MPEUMYIIECTBEHHO BBITIOTHEHO
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COJIEPKAHUE OILIEHOYHBIX CPEJICTB TPOMEXKYTOUYHOM 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 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 TocTymaeT BiakHb map ¢ P1 =20 6ap u x1 =0,967. B pesynsrate
a71abaTHOTO JIPOCCEIMPOBAHMS Ha BBIXOJIE MOIyYarOT CyX0H HaChIIIeHHBIH 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 3ajaun B MMCbMEHHOM BHUJE U OTBETHI HA TEOPETHUUECKUE BOMPOCHI
3aMUCBHIBAIOTCS HA DK3aMEHAIIMOHHOM 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 BOIPOCH! He Oosiee 10 MHUH. AOMOTHUTENBHBIE BOIIPOCHI BMECTE C
pe3ylbTaTOM OTBETAa TaK)KE 3alUChIBAIOTCS HAa HSK3aMEHAIMOHHOM JucTe. CTYIEeHT MOXET
M0JIb30BaThCsl paboyeil MporpaMMoi TUCHUIUIMHBI U KaJbKYJISATOPOM, CIIPAaBOYHOU JIUTEpPaTypor U
HOPMAaTUBHBIMH  JOKyMeHTamu. [lonp3oBaHMe  yuyeOHHMKaMH, 3aJauHUKaMH,  JIEKIUSAMU,
MOOWJIBHBIMU TeNlepOHaMM W IImaprajkaMu 3ampeniaercs. [Ipu HapylieHun 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/Muaukarop: U-Somnk-3 JemoncTpupyer nonnmanue Gpu3nyecKux sSBICHUHN U
yMeeT NPUMEHATh (PU3NYECKHUE 3aKOHbl MEXaHUKH, MOJIEKYIISIPHON (PU3UKH, TEPMOJUHAMUKH,
JIEKTPUYECTBA U MAarHETU3Ma JUIsl pELIEHUs TUIIOBBIX 3a/1a4

Bomnpocel, 3axanus
1. [ToHsITHSA O TEPMOJUHAMUYECKUX CUCTEMAX, PABHOBECHBIX U HEPABHOBECHBIX IpoIieccax,
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 TEPMOJMHAMUKU. BHYTpEHHsIS S)HEPrUs U €€ CBOMCTBA.
4.Bupl paboT TEPMOMEXaHUYECKOM 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
COOTHOIIICHUS.
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 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. 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,
OTPaHUYEHHBIA KOHTPOJIBbHOM MOBEPXHOCTHIO, KOTOPbIE B3aUMOJICHCTBYIOT KaK MEXIY COOO,
TaK ¥ ¢ 00bEKTaMU 3a MpeJieIaMH BHEITHEH TPaHUIIbl, T.€. C OKPYXKAIOIIEH CpeIou.

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

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 TEPMOJIMHAMUYECKON CUCTEME, UIET HA YBEITUUEHHUE YHEPTUU
CUCTEMBI U COBEpILIEHNE PAOOTHI.

Q=(E;-E,)+L.
3.Tennora, moaBeAEHHAs K CHCTEME NIPUBOJIUT K YBEIMUYECHHIO €€ TEMIIEPATYPHI.
4.Tennora, OTBOAMMAs OT CUCTEMBI IPUBOJIUT K YMEHBILEHUIO €€ TEMIIEPATYPBHI.
5.TemriepaTypa 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 MOmysII0 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 - mnst 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-1uarpaMmmMe 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.
Bepusriit otet: 2. KonndecTBo nosiBeieHHO TemnoTsl B T'S-auarpaMme 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 HaCBIILIEHHBIN 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:
Lo = Gy
2.C = %.
3.¢p= D).
4.c, = (),
5. ¢ = (G

Bepnpsiii otser: 1.
9. Ilpouecc agnabaTHOTO APOCCENTUPOBAHHUSL.
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: HOTOKa, B KOTOPOM HE COBEPILACTCS TEXHUYECKOI paboThI.
4. D10 mpouecc TEYEHUsI C TOHM>KEHUEM TEMIIEpaTyphl U AABJICHUS.
5. OTo npouecc TeYEHNs ¢ IOHUKEHUEM DHTAJIBIIMU U JABJICHUS.
Bepusriii otBet: 2. HeoOpaTHMBIil poriecc mpeoaosieHus TOTOKOM THAPABINYECKOTO
COIIPOTHUBIIEHUS C NIOTEPEN AABJICHUS IIPHU YCIOBUU IIOCTOSHCTBA dHTAJIBIIHH.
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 CTaHOBSTCS] PaBHBIMHU.
3. AOcomtoTHbI# HOJb TeMIiepaTypsl (KenbBrHA) HE TOCTUXKHUM.
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. AOcot0THBIN HOJIb TeMiieparypbl (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
perieHa 6e3 ommodoK, a OTBETHI Ha TEOPETHUECKHE BOIIPOCHI MIPaBIIIbHBIE B 00beMe HE MeHee 85%.

Ouyenka: 4
Huodienuii nopoe svinonnenus 3aoanus 6 npoyermax: 10
Onucanue xapakmepucmuku ¢binoHenus 3nanus: OLleHKa "Xopouo" BBICTABISAETCS €CIIU 3a/1a4a
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 évinoanenus snanus: OneHka "ya0BICTBOPUTEIHLHO" BBICTABIISCTCS
€CITH 3a/1a4a pPelieHa C HEKOTOPBIMU HE3HAYMTEIbHBIMH (apU(METHUSCKIMH) OITMOKaMH, & OTBETHI
Ha TEOPETUUYECKHE BOMPOCHI MPaBUIIbHBIE B 00beMe He MeHee 50%.
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1I1. Ilpasuna évicmaesnenusn umo2o80i OYeHKU no Kypcy

Onenka ompezensiercss B cooTBeTCTBUM ¢ [lonokeHuem o OayIbHO-PEHTHMHIOBOM cHUCTEME AJIs
ctynentoB HUY «MOW» Ha 0CHOBaHMHM CEMECTPOBOM U aTTECTALMOHHOMN COCTABIISIOIINX.

4 cemecTp
dopMa NPOMEKYTOUYHOM aTTecTaluM: JK3aMeH

IIpumep Onsera

®I'bOY BO "HannonansHbIi HccienoBaTenbckuii yausepcuret "MON" YTBEPKIIAIO

Kadenpa Teopetruecknx ocHoB TermorexHuku uM. M.I1. BykanoBuda

Hanpasnenue: 13.03.01 TennosHepreTuka 1 TEMIOTEXHUKA

Hucuumnuna: TexHuyeckas TepMoaMHaAMUKa

SK3AMEHAIIMOHHBIN BUJIET Ne§ 3as. ka¢. TOT
25 nexabps 202

1. IlepBbrit 3aK0H TEPMOAMHAMUKH JJIs1 CTAIIIOHAPHOTO MTOTOKA MaCCHI.
BriBox 1 mpuMephI HCITOTBE30BaHUS.

2. IIpormeccel ¢ naeanbHBIMU Ta3aMy. BeIUMCIIeHNE TETIIOTH U PabOTHI.
3. Bpruucauth u3MeHeHUe SHepruu ['eIbpMrobiia A1 BOJISHOTO Mapa Mpy PaBHOBECHOM

H30TepMUYECKOM repexoze u3 Touku ¢ P1 =5 6ap u x1 =0.80 Ha nzobapy P2 = 50 6ap. N300pa3zuth
npouecc B Ts u Pv quarpammax.

IIpoueaypa nposenenust

[TpomexxyTouHasi arTecTanusi IO JAWCHUILUIMHE B (QOpPME OHK3aMeHa IPOBOAUTCS B TMEPUOJ
HK3aMEHAIlMOHHON ceccuu. DK3aMeH MPOBOJIUTCS B YCTHOM (opme. B Ouiere 2 TeopeTnyeckux
Bompoca u | 3amaua. Perenne 3amaun B MICEMEHHOM BHJIE U OTBETHI HA TEOPETHYECKUE BOMPOCHI
3aMMCBIBAIOTCS HA 9K3aMEHAIIMOHHOM JIMCTE, Ha KOTOPOM CTOUT IMOJNUCH IpenojaBaTess, BpeMs
Bbiflaun Owmiiera u ero Homep. [loaroroBka He Gonee 70 muH. Onpoc mo Marepuaiam OuseTa He
6osee 20 MUH., IOTOJHUTENbHBIE BONPOCHI He Oosiee 10 MUH. TOMOJHUTEIbHBIE BOIPOCHI BMECTE C
pe3yabTaTOM OTBETAa TaKXKE 3alMCBIBAIOTCS HA OJK3aMEHAMOHHOM JmcTe. CTyOeHT MOXeT
MOJIb30BaThCsl paboueit MporpaMMoil TUCHMIIMHBI U KaJIbKYJISTOPOM, CIIPABOYHOI JIUTEpaTypoi U
HOPMAaTUBHBIMHA  JOKyMeHTamH. [lomb30BaHWe  yd4eOHMKaMH, 3aJadyHUKaMH, JICKIHSIMH,
MOOWIBHBIMU Telle()OHaMU U ILIaprajkaMu 3ampemiaercs. [Ipyn HapylmieHUH JaHHOTO perjiaMeHTa
CTYJICHTY BBICTABIIIETCS OLIEHKA "HEYJOBJIETBOPUTEIHHO" .

I Ilepeuens Kkomnemenyuii/uHOUKAMOPO8 u KOHMPOILHBIX 60NPOCOE NPOGEPKU PE3YTbM AN 08
0C60EeHUA OUCUUNIUHDL

1. Komnerenuusi/ Muaukarop: U-2ork-4 JleMOHCTpUpyeT MOHUMaHUE OCHOB TEPMOAMHAMUKH,
OCHOBHBIX 3aKOHOB TEPMOJIMHAMUKH U IPUMEHSET UX Ul Pacue€TOB TEPMOJIMHAMUYECKIX
IIPOLIECCOB, LIUKJIOB U UX MOKa3aTenei

Bomnpocsl, 3aganus
1. YpaBHeHue nepBoro 3akoHa TEPMOJIMHAMMKH JUIs CTALIMOHAPHOTO MOTOKA. AinabatHoe
TeUEeHHE Ta3a U HeC)KUMaeMoit KHUIOKOCTH.
2.YpaBHEHHE HEPA3PBIBHOCTH TIOTOKA.
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3. BBIBOJ 3aBHCHMOCTH CKOPOCTH 3BYKa OT TEPMOJIMHAMHUYECKUX TapaMeTpOB. Y paBHEHHE
Jlamutaca.

4. Hukn u cxema IITY ¢ npomexxyrounsiMm nieperpeBom napa. Tepmuueckuid KIIJI, yaenbHble
pacxo/ipl mapa u TEIIOTHI.

5.Huxn IITY ¢ npomexxyTouHbIM neperpeBom napa. OnpeneneHrue ONTUMAIbHOTO JaBJICHUS
IIpOMIIEpErpeBa.

6.Perenepatusnsiil nuki IITY. Cxema ¢ nogorpeBareisiMi CMEIIMBAIOLIETO THUIIA.
Tepmuueckuii KII/I, ynenbHble pacxojpl mapa U TEIUIOTHI.

7.PerenepatuBnblii nuki IITY. Cxema ¢ nogorpesarensiMu NOBEPXHOCTHOIO THUIIA.
Tepmuueckuii KII/I, ynenbHbie pacxo/bl mapa v Teria.

8.3aBucumocts Tepmudeckoro KIIJ[ nukia ot TemnepaTypsl MIUTATENIBHOM BOJIbI U YKCIIa
pEreHepaTuBHBIX MOJAOTPEBATEIICH.

9. Tennodukaumonnsiii ukn [ITY ¢ nporuBonasiaenneM. OTonuTeNnbHbINH KO3QPUIUEHT U
ylenabHas BRIpaObOTKa AJIEKTPOIHEPIHH Ha TEIJIOBOM MOTPEOJICHUN.

10.TeruopukaoHHbIH HUKI ¢ 0TOOpamu napa. OTonuTenbHbIH KO3QPHUIUEHT U yAeTbHas
BBIPa0OTKA 3JEKTPOIHEPTUH HA TEIUIOBOM MOTPEOICHHH.

11.Meroauka pa3HeceHus 3aTpaT Ha BbIPaOOTKY 3JIEKTPUUYECKON U TEIJIOBOW SHEPTUU
9KCEPreTUYECKUM H METOJIOM «HEIOBBIPAOOTKIY.

12.Huxisr ADC ¢ HaCBIIIEHHBIM BOASHBIM mapoM. [IpuMenenune cenapanuu u nmpomMneperpena
napa.

13.Muorocrynenuarsiii Typookommpeccop. [Iponeccer B P,v u T,s — nuarpammax. 3arpaueHHas
pabota. OTBeeHHAs TEIIOTA.

14. BeiBo1 COOTHOLIEHUS JUTs ONPEICIICHHS ONITUMAJIBHOTO Mepenaja AaBICHUN MEXTy
CTYNEHSIMU KOMIIPECCOPA.

15.BbIBOJI COOTHOLIEHHUS JIJIs OIIPEIETCHHS] ONTUMAJILHOTO Mepenaa JaBIeHUH Mexay
CTYNEHSIMU KOMIIPECCOPA.

MaTepI/IaJ'[bI AJIS IPOBEPKU OCTATOYHBIX 3HAHHU

1.YpaBHeHHe epBOro 3aKkoHa TEPMOJUHAMUKY AJISl CTAIIMOHAPHOTO MOTOKA.
OTBeTHI:

1l.dg =dh+wdw + gdx + dl ¢

2.dh = wdw + gdx + dl ey

3.dq = dh—vdp

4.dq = du + hdv.

5.dq = du + pdv.
Bepnsiit otsert: 1.

2.YpaBHEHHUE HEPA3PBIBHOCTH MOTOKA.

OTBETHI:
1. T=f—v
w
mw
2. f = -
3Im="
v
4 m="
) =
5. E = mc?

BepHnsiit otBert: 3.
3.Tepmuueckuii KIT/ uukma.
OTtBeTHI:
N{

1'7715 :Q_tl.
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2. Ne = Q_1t
L'—l
3. _ t
e Q10>
L
4. T’t == L_-E
LH
5. T’t = Q_ltt

Bepnbiii oTBeT: 2.
4.
3aBucumocts BHyTpeHHero KII/] nukna IITY ot naBnenus pl nepen TypOuHON npu
(buKCUPOBaHHBIX TEMIIEPATYpaX.
OtBeThI:
1. Bayrpennuit KIIJ[ uukna I[ITY yBennunBaercst ¢ poctoM JaBieHus pl.
2. Bayrtpennuii KIIJI uuxna IITY He 3aBucur ot naBienus pl.
3. CymiecTByeT ONTUMaIbHOE 3HaYeHUE JaBiieHus pl, npu koropom BHyTpenHuit KIIJI mukina
[ITY makcumanen. OHO OIMHAKOBOE JIJIsl BCEX 3aJlaHHBIX TeMIIepaTyp nepes TypouHoi T1.
4. CymiecTByeT oNTUMaJIbHOE 3HaUeHue AasieHus pl, npu koropom BHyTpeHHu KIIJI nukna
IITY makcumanen. Makcumym KIIJ[ cMmemaeTcst BnpaBo ¢ yBEIUYEHUEM TEMIIEPATYPHI IEPE]
Typounoi T1.
5. CymiecTByeT onTUMaJIbHOE 3HAaUeHUE AaBiieHus pl, mpu kotopoM BHyTpeHHui KIIJI nukia
ITTY makcumainen. MakcumyM KII/I cmemaercst Bi1eBO ¢ yBeIMYEHHEM TEMIIEPATYPHI NIEPEL
Typounoii T1.
Bepnsiii otBer: 4.
5.Cy1iecTByeT Jin ONTUMAJIbHOE JaBJIEHUE IPOMEKYTOUHOTO NEpErpeBa napa, Ipu KOTopom
KIIJI oukna MmakcumaieH?
OTtBeThI:
1. da, cymecTByer.
2. Her, B mo6om ciayuae KIIJI IITY ¢ npomexxyTOUHBIM ITaponeperpeBaTesieM yBeIuuBaeTCs.
3. D10 3HaUYEHUE PABHO Py = +/P1 * P2, T1I€ pl-naBneHue nepea TypOUHON, p2 - TaBICHUE B
KOHJICHCATOPE.
4. D10 3HAaYCHHE PaBHO P, = (P + P2)/2, Tae pl-naBnenue nepea TypOUHOM, p2 - TaBIeHUE
B KOHJICHCATOpE.
5. DTo 3HaueHUeE PaBHO Py, = (p1 + P2)/3, rae pl-naBienue nepen TypoOUHOH, p2 - JaBICHUE
B KOHJIEHCATOpE.
Bepnsiit otsert: 1.
6.Yemy paBHO uncineHHOe 3HaueHue padoTel ukib! [ITY B Ts - nuarpamme?
OTBeThI:
1. ITnomanm nox mpoueccoM NoABOAA TEIUIOTHI B TPOEKIIMK HA OCh OpJUHAT.
2. [1nouraau moa mpoueccoM Mo/iBojia TEMJIOThI B MPOEKIUU Ha OCh a0CIUCC.
3. ITnomanu nox mponeccoM OTBOAA TEIJIOTHI B IPOEKIIMU HA OCh OPJIMHAT.
4. IInowmaau moj MpoueccoM 0TBOJIa TEIJIOTHI B MPOEKILIMU Ha OCh abcLucc.
5. IInomanu BHYTpY LIMKIIA.
BepHsiit otBerT: 5.
7.Kakum 00pa3omM MEHsIETCs CTENEeHb CyXOCTH BJIQXKHOTO Mapa Ha BBIXJIONE TYPOUHBI IPH
YBEJIMUEHUHU TeMIleparypbl nepes TypOunoit T1, ecnu napnenue pl npu 3Tom He MeHsieTCs?
OtBeThI:
1. YBennuusaercs.
2. YMeHbIIaeTCA.
3. He mensercs.
4. CHauana yBeIMUMBAETCs, 3aTEM YMEHBIIIAETCS.
5. CHayasia yMEHbIIAETCs, 3aTEM OCTAETCS TOCTOSHHOM.
BepHnslii oTBeT: 2.
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8.Kakum 00pazom BIuUsieT BBEJCHUE PETCHEPATUBHOTO MOIOTpeBa MUTaTeNbHOM Boabl Ha KIT/I
U MoIHocTs I1TY?
OTBeTHI:
1. KITJ] 1 MOLIHOCTh YBEIMYUBAKOTCA.
2. KIIJ] pacreT, a MOILIHOCTb HE MEHSETCS.
3. KIIJI pacrer, a MOITHOCTb CHUKAETCA.
4. KI1/] ymenbI1aercsi, a MOIITHOCTh BO3pacTaeT.
5. KII/] He meHsieTcsi, @ MOIIIHOCTh BO3PACTAET.
Bepnpiii oTBeT: 3.
9.0npenenuTs ONTUMANIbHBIE 3HAUYEHHUS CTETICHEN MMOBBIICHUS JaBICHUS B 3-CTYIIEHYaTOM
KOMITpeCccope, €CIM HavyallbHOe JaBjieHue ra3a p, = 120&nbsp; klla, a koHeuHoe p, =
960&nbsp; klla.
OTBeTHI:

L fy=Fr=ps= =30,
2.By=pr =5 = /‘;— 2,828.

3-,31=32=ﬁ3=

4. B1=Br=Ps = / = 2,646.

5. By =By =B = |28 = 2,080.

Bepnpiii otBeT: 3.
10.Kakum o6pa3zom peanusyercs pereHepanus TeruioTel B ['TY?
OTtBeTsI:
1. 3a cyeT JOMOIHUTEIBHOTO CKUTAHUS TOILIUBA.
2. 3a cueT nMoAorpeBa Bo3ayxa nepes; KOMIpeccoOpoM BhIXJIOMHBIMH ra3aMH.
3. 3a cyer 2-X CTYNEHYaTOro pacuIMpeHus U yCTAaHOBKHU JOIMOJHUTEIBHON KaMephl CTOpaHusl.
4. 3a cyeT moj0rpeBa BO3IyXa BBIXJIOIHBIMU Ta3aMU Mepe]l KaMepoil CropaHusi.
5. 3a cyer peanuzanuu 2-X CTYIEHYATOr0 CKaTUSl B KOMIIPECCOpax.
BepHusliii otBerT: 4.

i

II. Onucanue wkanvl ouenueanus

Oyenka: 5
Huoicnuii nopoe svinonnenus 3a0anus 8 npoyenmax. 85
Onucanue xapaxmepucmuxu eblnoanenus 3nanus: OleHKa "0TIMYHO" BBICTABIISIETCS €CIIM 3a/1a4a
pelieHa 6e3 ouMoboK, a OTBETHI Ha TEOPETHUECKHUE BOIPOCHI ITPaBUIIbHBIE B 00beMe He MeHee 85%.

Oyenka: 4
Huoicnuii nopoe evinonnenus 3aoanus 6 npoyenmax: 10
Onucanue xapakmepucmuku ¢binoHenus 3nanus: OLeHKa "Xopouo" BBICTABIAETCS €CIIU 3a/1a4a
pelleHa ¢ HEKOTOPbIMU HE3HAUUTEIbHBIMU (apu(METHYECKMMH) OIIUOKaMH, @ OTBETHI HA
TEOpEeTUYECKHEe BONPOCHI MTpaBUIIbHBIE B 00beMe He MeHee 70%.

Oyenka: 3
Huodicnuii nopoe svinonnenus 3aoanus 6 npoyermax: 50
Onucanue xapakmepucmuku evinonnenus snanus: OneHka "ya0BIeTBOPUTEIHLHO" BBICTABIISCTCS
€CITH 3a/1a4a pellieHa ¢ HEKOTOPBIMU HE3HAYUTEIbHBIME (apU(DMETHUSCKUMH) ONTMOKAMHU, & OTBETHI
Ha TEOPETUUYECKHE BOMPOCHI MpaBUIIbHBIE B 00beMe He MeHee 50%.
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1I1. Ilpasuna évicmaesnenusn umo2o80i OYeHKU no Kypcy

Onenka ompenensiercss B cooTBeTCTBUM ¢ [losnokeHuem o OayIbHO-PEHTHHIOBOM cHUCTEME AJIs
crynentoB HUY «MOW» Ha 0CHOBaHUM CEMECTPOBOM U aTTECTAL[MOHHOM COCTABJIAIOILNX.
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