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OBILIASA YACTD

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

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

dopmupyembie y 00y4aromerocsi KOMIETeHIINN:

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

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

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

1 BKIIFOYACT.
JJIA TEKYIIEro KOHTPOJIA YCIIEBA€MOCTH:

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

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

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




BPC aucuunjiauHbI

3 cemectp

Beca KOHTpOIbHBIX MeponpusaTuii, %

Nunexc

Pa3nen nucuuninnHb

KM-
1

KM-
2

KM-
3

KM-
4

Cpok KM:

4

7

12

16

OCHOBHBIE TTOHATHUSI TCPMOAUHAMHUKNU

OCHOBHBIE TTOHATHUSI TCPMOAUHAMHUKU

IlepBblil 3aKOH TEPMOAMHAMUKH

I1epBblii 3aKOH TEPMOIMHAMUKHU

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

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

Hpoueccm C NACAJIbHBIMHU Ira3aMun

Hpoueccm C NACAJIbHBIMHU Ira3aMun

Bropoii 3akoH TepMOIMHAMUKY

BTopoii 3aK0OH TepMOIMHAMUKHA

CMecu razoB

CMecu razoB

Meroas!l TEpMOIMHAMHYECKOTO aHAJIA3a

Meroas!l TEpPMOIMHAMUYECKOTO aHAJIA3a

da3oBbIC AuarpaMMbl 1 IPOUECCHI C pC€aAJIbHBIMU BEIICCTBAMUA

da3oBbIe AuarpaMmbl 1 IpOUECChI C pC€aJIbHBIMU BCIICCTBAMUA

XapakTepucTuieckue QyHKINHU, YpaBHEHUS COCTOSIHUS U
JubdepeHIManbHbINA annapar TepMOAMHAMUKI

XapakTepucTuieckue QyHKINHU, YPaBHEHUS COCTOSIHUS U
JubdepeHIManbHbIN anmnapar TepMOAMHAMUKHI

OCHOBBI XUMUYECKOU TCPMOANHAMHUKHN

OCHOBBI XHUMUUYECKOU TCPMOANHAMHUKHN

TpCTI/Iﬁ 3aKOH TCPMOJNMHAMHUKU U €T0 CICACTBUA

TpeTuii 3aKOH TEPMOJIMHAMUKY U €T0 CIIEICTBUSA

Bec KM:

30

20

15

35




4 cemectp

Pasznen nucuuInIiiHb

Beca KOHTpOIBHBIX MeponpusTHii, %o

Nunexc
KM:

KM-5 | KM-6 | KM-7

KM-8

KM-9

Cpox KM:

4 9 12 15

15

[Ipouecchl nCTeUEeHUS Ta30B U )KUAKOCTEN B

CoIiax

[Ipouecchl nCTEUEHUS Ta30B U )KUAKOCTEN B

CoIiax

Braxxnslii BO31yx

Bnaxnsiil BO31yx

[{uK16I MapoTypOUHHBIX YCTaHOBOK

[{uKip1 MapoTypOMHHBIX YCTaHOBOK

TerutohuKannOHHBIC ITUKITBI

TerutohuKannoOHHBIC ITUKITBI

Huxner ADC

Huxaer ADC

Hpoueccm CIXKaTus B KOMIIpECCOopax

Hpoueccm CIKaTus B KOMIIpECCopax

Huxae I'TY u JIBC

Huxaet I'TY u JIBC

I_[I/II(J'IH MMapora3oBbIX YCTaHOBOK

[{1KBI MApOra3oBbIX YCTAHOBOK

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

YCTAHOBOK

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

YCTAaHOBOK

Bec KM: 25 25 10 20

20

$06m1as gacts/JIy1s1 MPOMEKYTOIHOM aTrTecTaund




COJAEPKAHUE OLNEHOYHBIX CPEJACTB TEKYHEI'O KOHTPOJISA

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

Nunexc Nunukarop 3anjaHUpOBAHHBIE KonTposbHas Touka
KOMIIETCHITHH pe3ynbTaThl  OOYYCHHS TIO
JUCIUILINHE

OIlK-3 N-50nk-3  HdemoHcTtpupyet | 3HaTh: TepmoauHaMudeckue mporecchl uaeanbHoro ra3a (KonrponasHas padora)
MOHUMAaHUe (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)
JIEKTpUYECTBA U | TEPMOAMHAMHUKH, BeimoniHeHue U 3aiuTa jabopatopHbix pabot (JlabopaTopHas pabora)

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
METO/IbI pacyeTa U aHaliu3a
THUTIOBBIX MPOIIECCOB B
TEXHUYECKOM
000pyI0BaHUH, ITUKIIOB U UX
roKasaresueun
TEPMOIMHAMHYCCKUC
MIPOLIECCHI U ITUKJIIBI
npeoOpa3oBaHMs YHEPTUH,
UCIOJIb3yEMbIC B
TETUIOCUIIOBBIX,
XOJIOTUIBHBIX U
TETJIOHACOCHBIX YCTAaHOBKAX,

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

Pacuer nukiioB mapotypOuHHbIX ycTaHOBOK (KOoHTponbHas paboTa)
Pacuer nukiia IITY ¢ npoMeKyTOUHBIM IIEPETPEBOM T1apa U IBYMs
pereHepaTHUBHbIMHU NojiorpesarensaMu (Pacuetno-rpaduyeckas padora)
Pacuer npouieccoB cixaTusi B KOMIIPECCOpPax, LIUKIOB Ta30TypOMHHBIX
YCTaHOBOK, JIBUTaTeJIeld BHYTPEHHEr0 CrOpaHMsl, XOJIOAWIbHBIX MaIllUH U
TETJIOHACOCHBIX ycTaHOBOK (KoHTponbpHas pabora)




MOKAa3aTeIN UX
s dexTuBHOCTH

YMers:

BBIUUCIIATH TIOKA3aTEIH
SHEPreTUYECKON

s dexTuBHOCTH
TEPMOAMHAMHYECKUX
MIPOIIECCOB, MPSIMBIX U
00paTHBIX
TEPMOJIMHAMHYECKIX
IIUKIIOB

OTIpENeNIATh pabovme
napaMeTpbl TEXHAYECKOTO
o0opynoBaHus,
aQHAIM3UPOBATH BIUSHUC UX
W3MEHECHHMSI Ha TOKa3aTeln

3¢ (HEeKTHBHOCTH
TEIUIOTEXHUYECKUX
YCTaHOBOK M CUCTEM
PIIK-1 N-1pnk1  eMoHcTpupyeT | 3HaTh: TepmoauHaMuyeckue CBOWCTBa U Ipoliecchl BoasHoro napa (KonrponbHas
3HaHUE 0a30BBIX MPUHITUIIOB | METObI aHATU3A pabora)
9HEProdpPeKTUBHOCTH TEPMOJAUHAMUYECKOMN HcTeuenne uieanbHbIX Ta30B M BOASHOTO Mapa u3 comeln u B 1uddy3opax.
3¢ deKTUBHOCTH (KontposnbHas pabota)

OHEPTreTUYECKUX YCTAaHOBOK.
Cuctema 6anancoBbix KIT/I.

Cucrema sKcepreTH4ecKux
KTII.

METO/IbI aHATH3a
TEPMOJIMHAMUYECKOMN

3¢ (HEeKTHBHOCTH
TETUTOHACOCHBIX H
XOJIOJIUTBHBIX YCTAHOBOK.
Koaddunuent




peoOpa3oBaHUS TEIIIOTHL.
XO0JIOIUIILHBIA
KOX(QPHUIHEHT.




1I. Cooepicanue ouenounvix cpeocme. lllkana u kpumepuu oyenusanus

3 cemecTp

KM-1. TepMonnHaanecmle nmpoueccol HACAJIbHOT0 Ir'a3a

®opmbl peaju3anum. buiersl (MMCbMEHHBIN OIPOC)

Tun kouTposbHoro Mmeponpusitusi: KonrpospsHas padora

Bec konTpobHOr0 Meponpustusi B BPC: 30

IIpoueaypa npoBeaeHHusi KOHTPOJIBHOr0 Meponpusitus: Paznatorcs Ousersl ¢ 3agauyamu. Bpems
BBINIOJHEHUS-2 ydeOHBIX uyaca. Paspemiaercss mosib30BaTbcsd MaTepualaMM CEMHHAPCKUX U
JEKIIMOHHBIX 3aHATHUH, CIPaBOYHUKAMHU. 3allpelaeTcs MoIb30BaHNEe MOOUIBHBIMU Tele()OHAMHU.

KpaTKOC CoA€cpiKaHMuE 3alaHUA:

KoHTposbHas Touka HarpasjieHa Ha OCBOCHUE 3HaHUH 1-ro 3aKOHa TepMOJMHAMMKH, pacyera
M30IIPOLECCOB UJICANIbHBIX Ia30B, IOCTPOEHHE MIPOLIECCOB HI€ATbHBIX Ta30B 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 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 atMocepHoro nasnenus. OnpenennTh
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 TEPMOJAMHAMUKH, OCOOCHHOCTH UX
MPUMEHEHHMS JUIs pacyeTa M aHaJIn3a
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 BBITIOTHEHO MPEUMYIIIECTBEHHO 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 HEKOTOpbIe apu(pMETHUECKHUE OMNOKHU, WK OINOKU B M300pakKeHUU MTPOLIECCOB.

Oyenxka: 3

Huoicnuii nopoe evinonnenus sadanus 6 npoyenmax.: 50

10




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

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

Oyenka: 2
Onucanue xapakmepucmuku 8binoanenus 3uanus. OueHka "Hey10BIETBOPUTEILHO" BBICTABIIACTCS
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: buiersl (MMCbMEHHBIN OIPOC)

Tun kouTposbHoro meponpusitusi: KonrposbsHas padora

Bec koHTpobHOr0 Meponpustusi B BPC: 20

IIpoueaypa npoBeaeHHusi KOHTPOJIBHOr0 Meponpusitus: Paznatorcs Ousersl ¢ 3agauyamu. Bpems
BBIMIOJHEHU-2 yueOHBIX uyaca. Paspemiaercss mMosb30BaTbCcs MaTepUalaMd CEMHHAPCKUX 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 MJCAJTIbHBIX I'a30B, HA YMCHUEC I110JIb30BATHCA
CIIPAaBOYHBIMU MAaTCpHaIaMHU IJIA OIIPCACIICHUA CBOMCTB nacaJIbHbIX I'a30B. YMeHue
paccuuTaTb TCPMOAUMHAMHUYICCKUC ITApaMETPhI U IMapaMETPbl COCTOAHUA 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
TEPMOJAUHAMUKUA 1T OTHCAHUS 1000C n30TepMUYECKU CKUMACTCS 10 00bema B 2 pasa
buznuecKkux MIPOLIECCOB, MEHBIIIETO, YeM TEPBOHAYANBHBIA. OnpenenuTh
MPOUCXOASAIINX B TEXHUYECKOM 3aTpauyeHHyI0 paboTy U U3MEHEHHUE SHTPOIHH CUCTEMBI.
000pyIOBaHUH

OnucaHue MKaJbI OlleHUBAHUS

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

Oyenka: 4
Huoicnuii nopoe evinonnenus 3aoanus 6 npoyenmax. 15
Onucanue xapakmepucmuku goinonnenus 3uanus: O1eHKa "Xopouo" BEICTABISAETCS, €CIU
MIPUMEHEHBI TIPABHIILHBIC COOTHOIIECHUS, BRIOPAHO BEPHOE HANIPABJICHHUE JTS PEIICHUS 33]1a4, 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
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Onucanue xapaxmepucmuxu evlnoaneHus 3Hanus: OLeHKa "HeY0BIETBOPUTEIBHO" BHICTABIISAETCSA
B CJIydae OTCYTCTBHS MPUMEHEHUS MTPaBUILHON METOJIMKHU pacueTa U UCIOJIb30BAaHUHU OIUOOYHBIX
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] KOHTPOJIBbHOTO0 MepONpUATHS: BrIoNHEHHE CaMOCTOSATEIHHOTO
pacdeTHOro 3aAaHus (CpOK 2 HEACIHN).

KpaTlcoe CodcpiKaHUuE 3alaHUA:

PacuetHo-Tpaduueckas paboTa HanpaBiIeHa MPOBEPKY HABBIKOB IPUMEHEHHS 3HaHUH 00
OCHOBHBIX IIPOIIeccax € MJI€aIbHBIM I'a30M, METOJJUK pacyeTa MoBeIeHHONH/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”Hajn3a
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) TepMuUEeCKHil KO HHUIMEHT MMOJIE3HOT0 IEHCTBUS IIUKIIA;
["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 IS KQKI0M TOYKH ITUKJIA, M BTOpAast — 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 MKaJIbl OLEeHUBAHUSA:
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 6blnoanenus 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" BBICTABIISETCS,
€CJIU JIOMYyIEHHbIE HE3HAYUTEIbHbIE apH(PMETHUECKHE OLIMOKH, HO COOTHOLICHUS IS pacyera
napaMeTpoB MPAaBUIIbHBIE, a TAKXKE Tpaduueckoe N300pakeHHE MPOIIECCOB MPABHIIBHO.

Oyenka: 2
Onucanue xapaxmepucmuxu evlnoinenus 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: buiersl (MMCbMEHHBIN 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 MoJb30BaThCcsl MaTepualaMd 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 BCIICCTB AJId CMECHU UACATIbHBIX I'a30B, HA YMCHUEC I10JIb30BaTbCA
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CIIPaBOYHBIMU MaTepuaiaMu AJis ONpeIeSICHUs] CBOMCTB HICANIbHBIX Ta30B. Y MEHHE
paccuuTaTh TEPMOJIMHAMUYECKHE ITapaMeTphl U apaMeTPbl COCTOSHUSL 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  IOJyYCHUS ?

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

3. Jano: pl =5 6ap; x1=0,9 ; t=const; p2=0,5 6ap.
Onpeneanrs t, q 1, eabra u — ? U300pa3ursb
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”

3HaTh: METO/IBI aHaau3a 1.dano: pl =7 6ap; x1=0,9; t=const; p2=0,5o6ap.
TEPMOJAMHAMUYECKON Onpenenurs t, q ,1, neapta u — ? U300pasurb

3G (}EeKTUBHOCTH  HHEPreTHUECKUX COCTOSIHUS U NpoLecchl BO Beex 3agavax B P-v; T-s;
ycTaHoBOK. Cucrema OanaHCOBBIX P-T; h-s u h-P nuarpammax. Eciim cocrosinue K, To h-
KIIJ. Cucrema sKcepreTM4ecKkux S He HCIO0JIB30BATH

KIII.

Onucanne MKAJbI OIICHUBAHUS

Ouyenka: 5
Huoicnuii nopoe evinonenus 3aoanus 6 npoyenmax. 90
Onucanue xapaxmepucmuxu evlnoanerus 3Hanus: OleHKa "O0TIMYHO" BBICTABIISIETCS, €CIIA 3a/I1aHIE
BBINOJIHEHO B TIOJTHOM 00'bEME MJIH BBITIOJHEHO MTPEUMYIIECTBEHHO BEPHO.

Ouyenka: 4
Huoicnuii nopoe evinonnenus 3a0anus 6 npoyenmax. 15
Onucanue xapaxmepucmuxu evlnoinerus 3Hanus: O1eHKa "Xopouio" BEICTaBISETCS, €CITH
MIPUMEHEHBI MPAaBUIIbHBIE COOTHOIIEHUS, BRIOPAHO BEPHOE HAMPABJICHHE ISl PEIICHUS 33]1a4, HO
JIOTTYIIIEHHBIE HEKOTOPBIE apu(METUICCKIE OIIMOKH, WA He3HAYUTEIIbHBIC OIIHOKH B
1300pa’keHUH MTPOLIECCOB.

Oyenka: 3
Huodienuii nopoe sévinonnenus 3adanus 6 npoyermax: 50
Onucanue xapakmepucmuxu ebinoanenus 3nanus: OneHKa "yJI0BIeTBOPUTEIBHO" BBICTAaBISETCS,
€CIIU 3a/1aHU€ BHINOIHEHO B 00beMe He MeHee 50%, 4acTb (MeHbIIasi) OTBETOB OIIMOO0YHA, XOTS
OCHOBHBIE COOTHOIICHHUS HAIMCAHBI IPAaBIWIIBHO. [ padrueckoe moscHeHe MaTepHralia MpaBmIbHOE
He meHee 50%.

Oyenka: 2
Onucanue xapaxmepucmuku 6vinoaneHus snanus: OLeHKa "Hey10BIETBOPUTEIIBHO" BBICTABIIAETCS
B CiIy4ae OTCYTCTBUS IPABUIILHOTO OIpE/IeTIeHHs XapaKTepa IpoLEecCcoB, JTM00 UCIIOIb30BaHUN
OIIMOOYHBIX COOTHOLIEHUH JIJIsl UX pacyeTa.

4 cemecTtp

KM-5. UcTeyenue naeajbHbIX ra30B M BOJASHOIO Mapa us3 comneya u B 1udpdysopax.

®opmbl peaju3anum: buiersl (MMCbMEHHBIN OMPOC)
Tun kouTpoabHOro Meponpusitusi: KontponsHas padora
Bec konTposbHOro meponpusitusi B BPC: 25
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IIpouenypa npoBeaeHusi KOHTPOJILHOT0 MeponpusaTusi: Paznatorcs Ouiersl ¢ 3agauyamu. Bpems
BBIMOJIHEHM-2 yueOHBIX 4yaca. Pazpemiaercsi mMoyib30BaThCi MaTepUalaMd  CEMUHApPCKUX U
JICKITMOHHBIX SaHHTHﬁ, CIIpaBOYHHUKAMMU. 3anpemaeTc;1 M10JIL30BaHHE MOOUIBLHBIMHA TCJIC(bOHaMI/I.

KpaTkoe conep:kanue 3a1aHusi:

KonTponbHas paboTa HarpaBieHa Ha yMEHHUE TPUMEHSTh 3HAHUS O TEPMUYECKHUX U
KaJIOPMYECKUX CBOMCTBAX WJCANbHBIX I'a30B, HA YMEHHE M10JIb30BATHCS CIPABOYHBIMU
MaTepUalaMu JJIsl ONPEIECIICHUS] CBOMCTB M/ICaJbHBIX Ta30B. Y MEHUE PACCUNUTATH
TEPMOJAMHAMUYECKHUE NTapaMETPhI IIPU UCTEUECHUH U3 COILIA UICAIBHBIX U PEATIbHBIX

ra3oB.

KoHTposibHbIe BONPOCHI/3aJaHUA:

3HaTh: TEPMOJIMHAMUYECKHUE 1. Buuaer Ne7
METOABl  pacyeTa U  aHaJIu3a 7.1. Boagnoii nap npu nasnenuu Po=4 MIla u
TUIOBBIX MPOIIECCOB B temnepatype t10=4500C noctynaet k coriam JlaBaisi.
TEXHUYECKOM 000pyaAOBaHUH, Hasnenue 3a comnamu Pep=0,5 MIla. Onpenenurtsb
[UKJIOB U UX MOKa3areneit JTMaMeTPbl MUHUMAJIbHOTO U BBIXOJHOTO CEUCHUS U
JUIMHY pacIIUPSIOLIEICS YaCTH COIUIA, €CIINA YroJl
packpbiTus 6°. Ecnu miomaab MUHUMAIbHOTO CEYSHUS
comnen paBHa fmua=90 Mmm2. 11300pa3uTh npoiiecc B
nuarpammax h,Su T,S.
7.2. Boznyx nipu gasienuu P1=2 MlIla u temmnepatype
11=4200C nocrymnaer ¢ HauanbHOU ckopocThio W1=140
M/C K CY>KMBaIOIIMM coruiaM. J{aBieHue 3a coriamu
Pcp=1,2 MlIla. OnpeneauTts CKOPOCTb UCTEUEHUS U
pacxoj ra3a, €ciiy IJI0IIa b MUHUMAJIbHOTO CEUEHUs
comen paBHa 2=260 mm2. KosddunueHnt ckopoctu
0,95. M300pa3utk mporiecc B quarpamMmmax p,vu T,S.
3HaTh: METO/BbI aHanu3a 1.Boasnoii nap npu nasnenuu P1=2.2 Mlla u
TEPMOJAMHAMUYECKOMN temneparype t1=350 C noctynaer K CyKMBarOILUM
3 (PEKTUBHOCTH TEIUIOHACOCHBIX U COTUIaM ¢ HayabHOM ckopocThio W1=160 Mm/c. [laBneHue
XOJIOIUIIBHBIX YCTaHOBOK. 3a corutamu Pcp=0.2 MIIa. Onpenenuts ckopocTsb
Kosdpdumuent  mpeobpazoBanust HCTEYEHMS U pacxoj napa. Ecnv mmonaas BBIXOAHOTO
TETJIOTHI. XOJI0ANIBHBIN ceuenus comnen 2=250mm2. U300pa3uth npoiiecc B
KOA(pUIIUEHT. nuarpammax h,S u T,S.

2.CO2 nap npu nasnenuu P1=5 Mlla u temneparype
t1=510 C nocrymnaer k ¢ Ha4aIbHOW CKOPOCTBIO
W1=170m/c k coruram JlaBans. [laBiieHue 3a coruiaMmu
Pcp=2MIIa. Onpenenuts pazmepsl BEIXOJIHOTO CEUEHUS
Y JUIMHY COTLIA, €CJIM pacxo/ rnapa m=1,8kr/c.
W306pa3uth nponece B auarpammax h,S u T,S.

Onucanune MKAJbI OIICHUBAHUA:

Ouyenka: 5

Huodicnuii nopoe svinonnenus 3aoanus 6 npoyermax: 90
Onucanue xapakmepucmuku 8binoanenus 3uanus. OueHka "oTIUYHO" BBICTABIISIETCS, €CIIU 3a1aHUe
BBITIOJTHEHO B MTOJIHOM 00'beME WJIH BBITIOTHEHO MPEUMYIIIECTBEHHO BEPHO.

Ouenka: 4

Huoicnuii nopoz evinonnenus 3adanus 6 npoyenmax: (5
Onucanue xapakxmepucmuxu evinoaneHus sHanusa: OueHkKa "Xopoio" BbICTaBISETCS, €Clin
MIPUMEHEHBI PAaBUIIbHBIC COOTHOIIEHUS, BRIOPAHO BEpHOE HAIIPABJICHUE AJIs PEIISHUs 3a7a4, HO
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AOMYIICHHBIC HCKOTOPLIC apI/I(I)MCTI/I‘-IeCKI/IC OH_II/I6KI/I, NN HE3HAYUTCIIbHBIC OH_II/I6KI/I B
n300pakeHUH TIPOIIECCOB.

Oyenka: 3
Huoicnuii nopoe evinoanenus 3aoanus 6 npoyenmax. 50
Onucanue xapakmepucmuxu evinonnenus 3uanus: O1neHka "y10BIeTBOPUTENLHO" BHICTABISACTCS,
€CJIM 3aJJaHUE BBIIIOJIHEHO B 00beMe He MeHee 50%, yacTh (MeHbIIIas ) OTBETOB OIIMOOYHA, XOTH
OCHOBHBIE COOTHOIIICHHUS HAITMCAHBI IPAaBWILHO. [ padudeckoe MosICHEHHE MaTepuana npaBuiIbHOe
He MeHee 50%.

Oyenka: 2
Onucanue xapakmepucmuku 8binoanenus 3uanus. OueHka "Hey10BIETBOPUTEILHO" BBICTABIACTCS
B CJIy4ae OTCYTCTBUS IIPABHIBLHOTO OMPEICICHUS XapaKTepa MPoIeccoB (PeKMUMOB TEUCHHS ), JTUOO
WCIIOJIb30BaHUH OMIMOOYHBIX COOTHOIICHUH JIJIsl X pacyeTa.

KM-6. PacyeT HMKJ/JI0B NapOTYPOMHHBIX YCTAHOBOK

®opmbl peaju3anum: buiersl (MMCbMEHHBINA OIPOC)

Tun kouTpoabHOro Meponpusitusi: KonrpossHas padora

Bec konTposbHOro meponpustusi B BPC: 25

IIpoueaypa npoBeaeHHusi KOHTPOJIBHOr0 Meponpusitus: Paznatorcs Ousersl ¢ 3agauyamu. Bpems
BBINIOJIHEHUS-2 yueOHBIX uyaca. Pazpemraercss moyib30BaThCs MaT€pUallaMd CEMUHAPCKUX U
JIEKIIMOHHBIX 3aHATHUH, CIPaBOYHUKAMHU. 3alperiaeTcs Nojab30BaHue MOOMIIbHBIMU TeJIe(pOHaAMH.

KpaTKOC Cod€cpiKaHMuE 3alaHUA:
3a,I[aHI/I€ HAITPpaBJICHO HA MMPOBEPKY YMCHUS BBIIIOJHATE PACUCTHI IIapaMETPOB U OCHOBHBIX

TEPMOJMHAMHYECKHUX XapaKTEPUCTUK LUKIOB NapOTYpOMHHBIX YCTaHOBOK.

KoHTpoJibHbIE BOIPOCHI/3a/1aHUA:

YMmers:  ompenensatb — paboune 1.buser NeS
napameTpsl TEXHUYECKOTO Onpenenuts n3menenne repmudeckoro KII/I n vacoBoro
00opyIoBaHu, aHaJIM3UPOBATH pacxona napa [1TY momuocTeio 300MBT nocrne
BIMSIHUE HMX  M3MEHEHUS  Ha MIPUMEHEHHsI peTeHepaTUBHOTO 1010 PeBATEIS
MOKa3aTeNn 3¢ (eKTUBHOCTU MMOBEPXHOCTHOTO THIIA, TEMIIEpaTypa MOJ0rpeBa BOJbI B
TEIUIOTEXHUYECKUX YCTAaHOBOK U KoTOpoM Ha 9,90C HuXe TeMIiepaTypbl HaCchIILEHUS PU
cucTeM PO1. [TapameTpsl BoASHOTO napa nepes TypOuHoi
P1=1006ap u t1=5700C, naBneHue B pereHepaTUBHOM
otbope PO1 =1006ap, naBnenue B konaeHcatope P2
=0,056ap. IIpencraBuTh cxemy yCTaHOBKU U TS-
JuarpamMmy IUKJa.

Onucanue MIKAJbI OLlEeHUBAHUS

Ouyenka: 5
Huodicnuii nopoe svinonnenus 3aoanus 6 npoyermax: 90
Onucanue xapakmepucmuku 8binoanenus 3uanus. OueHka "oTIUYHO" BBICTABIISIETCS, €CIIU 3a/1aHUE
BBHITIOJTHEHO B MTOJIHOM 00'beMe WIIH BBITIOTTHEHO MTPEUMYIIIECTBEHHO BEPHO.

Ouenka: 4
Huodicnuii nopoe evinonnenus 3a0anus 6 npoyenmax: 15
Onucanue xapakmepucmuku 8binoanenus 3uanus. OueHka "Xopomo" BhICTABISIETCA, €CIIN
MIPUMEHEHBI PAaBUIILHBIE COOTHOIIIEHUS, BRIOPAHO BEPHOE HAMIPABJICHUE IS PEIIeHUs 3a7a4, HO
JOTYIIEHHBIE HEKOTOPhIE apuPMeTHIeCKre OMUOKH, MJIM He3HAUYUTEIbHBIE ONTUOKU B
1300pa’keHUH MPOLIECCOB.
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Oyenka: 3
Huoicnuii nopoe evinonnenus 3aoanus 6 npoyenmax. S0
Onucanue xapakmepucmuxu evinonnenus 3uanus: OneHka "y10BIeTBOPUTENLHO" BHICTABISAETCS,
€CJIM 3aJJaHuE BBIIIOJIHEHO B 00beMe He MeHee 50%, yacTh (MeHbIIas ) OTBETOB OIIMOOYHA, XOTS
OCHOBHBIE COOTHOIIICHHUS HAITMCAHBI IPAaBWILHO. [ padudyeckoe MosICHEHHE MaTepuaa nmpaBuiIbHOe
He MeHee 50%.

Oyenka: 2
Onucanue xapakmepucmuku 8binoanenus 3uanus. OueHka "Hey10BIETBOPUTEILHO'" BBICTABIIACTCS
B CJIy4ae OTCYTCTBUS IIPABHIBLHOTO OMPEICICHUS XapaKTepa MPoIeccoB (PeKMUMOB TEUCHHS ), JTMOO
WCIIOJIb30BaHUH OITMOOYHBIX COOTHOIICHUH JIJIsl X pacyeTa.

KM-7. Pacuer nukJja IITY ¢ npoMe:xyTO4YHBIM NeperpeBoM napa v AByMs
pereHepaTuBHBIMU NO/I0TPeBaTEISIMU

®opmbl peasuzanun: [TuceMennas padora

Tun KOHTPOILHOTO MeponpusiTusi: PacuetHo-rpaduueckas pabora

Bec koutposabHoro meponpusitusi B BPC: 10

IIpouenypa mnpoBeaeHHs] KOHTPOJBLHOIO MepONpPUATHs: BEIIOJIHEHHE CaMOCTOSTEIHHOTO
pacueTHOro 3a1aHus (CpoK 2 HEeJeNH).

Kparkoe conepxanue 3ajaHus:
3alaHue HANPaBJICHO Ha MPOBEPKY YMEHMSI CAMOCTOATEIBHO BBIIIOJIHATh PACUYEThI LIMKJIOB
IITY ¢ mpoMexyTOUYHBIM MEPErPEBOM U 2-Msl pereHepaTUBHBIMU [1010IPEBATENISMU,
[0JIb30BaThCs crpaBoyHUKOM “Terutopusnyeckue CBOWCTBA BOABI M BOASHOTO napa’,
MCII0JIb30BAaTh 2-HYI0 MHTEPIOJISALUIO.

KoHTpoJibHbIE BOIPOCHI/3a/1aHUA:

YMeTh: BBIUMCIATH  IOKA3aTelu 1.KA®EJZIPA TEOPETUYECKHNX OCHOB
sHepreTrueckor A dexTuBHOCTU TEIUVIOTEXHUKU um. M.I1. BYKAJIOBUYA
TEPMOJMHAMUYECKUX  IPOLIECCOB, Homamnee 3ananue no kypcy « TEPMOAMHAMUKA »
IIPSIMBIX u 00paTHBIX Bapuant NeS

TEPMOJINHAMUYECKUX LIUKIIOB Paccunrate Tepmudecknii 1 BHyrpeHHui KIIJI,

yIEIbHBINA PACcX0/ Napa U yCIOBHOIO TOILIMBA AJIs
TypOOYCTaHOBKH C TPOMEXYTOUHBIM IIEPErpeBOM Mapa
U ABYMs PET€HEPATUBHBIMU MOJOTpeBaTensIMu: 1-i -
MTOBEPXHOCTHOTO, 2-11 - CMEIINBAOILIErO THUIIOB.
Onpenenurts Takke CpeJHEMHTETPAIIBHYIO TEMIIEPATYPY
ITOABO/IA TEIJIOTHI B LIUKIIE.

3agano:

Havanbehbie mapametpsl BogsgHoro napa: P1=10 MIla,
t1=5400C,

JaBnenune napa B konaeHcarope: P2=4 klla.
[TapameTpsl apa mociie mIpoMeXyTOUHOTO Ieperpena:
P=3 MIlIa, tm=5200C.

1-p1it oTOOp OT TonoBHl LIH/I.

JlaBneHue napa BO BTOPOM PEreHEPATUBHOM
noJiorpesaresie Beioupaetcs u3 yciaosus Dtl= Dt2
Henorpes xuakoctu 10 TeMnepaTypbl KOHIEHCAIUN
IPEIOLLETO NIapa B IEPBOM PETEHEPATUBHOM
nonorpesarene paseH Dt1=40C, Bo Bropom- Dt2=00C.
Buytpennue otHocutensHble KIT/[ oTcekoB TypOUHBI 1
HacocoB: uBf - 0,93; ung - 0,91;1acoca - 0,84; KIIJI
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JIPYTUX 3JIEMEHTOB YCTAHOBKU: KoTJa-arperarta - 0,92;
Mexannueckui - 0,99; maponposoaos - 0,99;
anekTporeHeparopa - 0,99.

[IpencraButek cxemy IITY u nukn B T-s nuarpamme B
Macimiraoe.

Onucanue MIKAJbI OICHUBAHUA:

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(PMETUICCKUE ONTHOKH, a TpadudecKoe n300paKeHNE

MpoucCCOB IIPAaBUIIBHOC.

Oyenka: 3

Huoicnuii nopoe evinonenus 3aoanus 6 npoyenmax. 85
Onucanue xapakmepucmuxu evinonnenus 3uanus: O1eHKa "yI0BIeTBOPUTEILHO" BHICTABIISETCS,
€CIIU JIOTYIICHHBIC HE3HAYUTEIbHbIC apU(PMETUICCKHE OIMOKH, HO COOTHOILICHHS [T pacyera
napaMeTpoB MPAaBUIIbHBIE, a TAKXKE Tpaduueckoe N300pakeHHE MPOIIECCOB MPABHIIBHO.

Oyenka: 2

Onucanue xapaxmepucmuxu evinoanenus snanus: OueHKa "HeyI0BICTBOPUTEIIBHO" HE
BhICTaBIIsAeTCA, P3 oTnpaBnsiercs Ha 1opaboTKy 3aMedanuii. B ciiydae HapyiieHus: CpOKOB
peinostnenns 3aganusg B BAPC BeictaBisercs "0".

KM-8. Pacuer npoueccoB c:kaTusi B KOMIIpeccopax, HMKJIOB ra3oTypOuHHBIX

YCTAaHOBOK, JBHIrarTejen BHYTPEHHEr0 CropaHvsi, X0J0AUJbHbIX MAIIMH U TCIJIOHACOCHBIX

YCTaHOBOK

®opmbl peanuzanuu: buners! (MMcbMeHHBIH 0npoc)

Tun koHTpobHOrO MeponpusTus: KourponasHas pabota

Bec koHTpObHOrO Meponpusitusi B BPC: 20

IIponenypa npoBeaeHusi KOHTPOJIBLHOIO MeponpuaTHA: Paznatorcs Ouiersl ¢ 3agavyamu. Bpems
BBINOJIHEHU-2 y4eOHBIX daca. Paspelmaercss moib30BaTbCs MaTepuallaMH CEeMHUHApCKUX U
JIEKIMOHHBIX 3aHATHH, CIPAaBOYHUKAMU. 3aIPELIaeTCsl 0JIb30BaHNE MOOUIIbHBIMU TeIeQOHaMHU.

Kparkoe conep:kanue 3aiaHus:

KOHTpOJ’II)HaSI HaIrpaBJICHA HA YMCHHUEC paCCUUTBIBATh TCPMOJUHAMNYCCKUC ITPOLECCHI U IIUKIIbI
HpCO6pa3OBaHI/I${ OHEPTIHHU, UCITIOJIb3YCMBIC B T aSOTyp6I/IHHLIX, XOJIOAUIBbHBIX U TCIINIOHACOCHBIX
YCTAaHOBKAaX, a TAK¥XKE B ABHUTIaTCIIAX BHYTPEHHCTO CTrOpaHUs. OHpeHeHHTB IIOKa3aTCIn ux

3¢ (HeKTUBHOCTH.

KoHTpoJibHbIE BOIPOCHI/3a1aHUA:

3HaTh: TEPMOIMHAMUYECKHUE
MIPOLIECCHI " ITUKJITBI
npeoOpazoBaHus SHEPTUH,

HCIIOJIB3YEMBIC B TCIIJIOCUIJIOBEBIX,
XOJIOJWJIBbHBIX MW TCIJIOHACOCHBIX
YCTaHOBKaAXx, IIOKa3aTCiInu ux

1.bueT Ne8

Onpenenuth MomHOCTh ['TY, a Takxke
n3MeHeHue aericteutenbHoro KIIJI mukna 3a cuer
MPUMEHEHUS PETEHEPATUBHOIO MOJIOIPEBA BO3AYyXa, €CIU
P1 =0,1MIIa, tl =24°C, tmax = 800°C, creneHn
TIOBBIIICHUS AaBjIeHUS 3,5; pacxox Bo3ayxa S00T/4ac.
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s dexTuBHOCTH Bayrpennue otHocutenbubie KITJ] kommpeccopa 0,85, a
TypOunsl 0,9. CteneHb pereHepanuu — rnpeeibHasi.
N300pa3uth LUK B KOOPAUHATAX |S U MPEICTaBUTh
MPUHIUIHAIBHYIO CXEMY YCTaHOBKH.

Onucanne MKAJbI OIleHUBaAHUS:

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

Ouyenka: 4
Huoicnuii nopoe evinonnenus 3a0anus 6 npoyenmax. 15
Onucanue xapakmepucmuxu evlnoinerus 3Hanus: OueHKa "Xopouio" BEICTaBISETCs, €CIU
MIPUMEHEHBI PaBUIIbHBIC COOTHOIICHHSI, BHIOPAHO BEPHOE HAIIPABIICHHE JJISl PEIICHUS 3a/1a4, HO
JIOTTYIIIEHHBIE HEKOTOPBIE apu(METUIECKIE ONIMOKH, WIH He3HAYUTEIIBHBIC OIIHOKH B
M300pa’KEHUH MTPOIECCOB.

Oyenka: 3
Huoicnuii nopoe evinonnenus 3aoanus 6 npoyenmax: 50
Onucanue xapakmepucmuxu evinonnenus 3uanus: O1eHKa "yI0BIeTBOPUTEILHO" BHICTABIISETCS,
€CITU 3a/IaHUE BBITIOJHEHO B 00beMe He MeHee 50%, 4acTh OTBETOB OLIMOOYHA, XOTSI OCHOBHBIC
COOTHOIIICHUS HAITMCAHBI TPaBUIIHHO.

Oyenka: 2
Onucanue xapaxmepucmuxu evinoanenus snanus: ONeHKa "HeyI0OBICTBOPUTEIIEHO" BEICTABIISCTCS
B Clly4ae OTCYTCTBHS IPUMEHEHHS MTPABUIBHON METOIUKH pacueTa U UCIIOJIb30BaHUH OIMOOYHBIX
COOTHOIIEHUH.

KM-9. BeinosineHue 1 32U TA JJA0OPATOPHBIX padoT

®opmbl peaju3anum: 3anIUTa 3aJaHUs

Tun koHTpoaABLHOr0 Meponpusitusi: JlJabopatopnas padora

Bec konTpoabHoro meponpusitusi B BPC: 20

IIpouenypa mpoBeneHHsi KOHTPOJIBHOrO Meponpusitusi: JloMamHsAs NOATOTOBKAa IO TEMaM
nabopaTopHBIX paboT. BreimonHeHne 1abopaTopHbIX paboT Ha pusnyeckux creHmax. OdopmiieHne
oTYeTa MO pe3yibTaTaM BBIIOJHEHHOW paboThl U 00paboTKa pe3yibTaTOB COIIACHO TPEOOBAHUAM
METOJMYECKUX yKa3zaHuM. 3amura 1a00paToOpHbIX padoT 1o TeMe padoThl B BUE TECTUPOBAHUS.

Kpatkoe conepxanue 3aganus:
[Iporpammoii Kypca npeaycMOTpEeHO BBIMOTHEHUE 4-X 1a00paTOPHBIX paboT HA (PU3UIECKUX
crenax Jlaboparopuu TeXHUYECKON TepMOAMHAMUKU. [Ipy TUCTaHIMOHHOM 00y4YeHUN
IpeJloJiaraeTcs BhINOJHEHHE BUPTYaIbHBIX J1abopaTOpHBIX padoT. Ha3zBanus nabopaTopHbIX
pabort: 1. M30x0opHOE HarpeBaHue BOABI M BOASHOTO napa. 2. MccnenoBanue nporecca
aarabaTHOTO UCTEYEHUsI BOASHOIO Mapa (Bo3ayxa) yepe3 Cy>KMBarolieecs cormio. 3.
Omnpenenenye TepMOIUHAMUYECKUX CBOMCTB BO3yXa MU aTMochepHoM AaBieHuH. 4. LIukibt
napoTypouHHbix ycranoBokK (IITY). Biusaue napameTpoB Ha SHEPreTHUECKYIO
s dexkruBroCcTh MHKa [ITY.

KoHTpoJibHbIE BONIPOCHI/3aJaHUA:

3HaTh: OCHOBBI 1.M6TO,Z[I/IKa pacycTta HOHBCHGHHOﬁ/OTBeﬂCHHOﬁ
SKCIICPUMCHTAJIIBHOT'O TCIIOTHI, pacu€Ta MaCCOBBIX PaCXO0J0B U BEIXOAHBIX
HCCICAOBaHUA U MAaTEMAaTUYCCKOI'O CKOpOCTCﬁ IIpHU UCTCUYCHUU B COILJIAX.
MOACIINPOBAHUA
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TEPMOJNHAMHUYECKUX MPOLIECCOB U 2.OCHOBHBIE 3aKOHBI TEPMOJIMHAMUKH.

IIMKJIOB TEIJIOCUJIOBBIX YCTAaHOBOK 3.

XoJ u3y4aeMbIX IpoleccoB Ha pv U Ts nuarpammax.
4.CxeMbl 3KCIIEPUMEHTAJIbHBIX YCTaHOBOK, IIPUHIUI
paboTHI.

5.0cHOBHBIE COOTHOLIEHMSI JIIsl pacdyeTa apaMeTpoB
BJIQKHOTO BO3/yXa.

6.MeTouKy pacyera mapamMeTpoB BO3/1yXa B IIpoLiecce
CYIIKH BJIQXKHOTO MaTepuaila, OIpeeeHHs
TEMIEPATYPbl MOKPOT'0 TEPMOMETPA.

Onucanne MKAJbI OIleHUBaAHUS:

Ouyenxa: 5
Huoicnuii nopoe evinonenus 3aoanus 6 npoyenmax. 90
Onucanue xapakmepucmuxu evlnoinerus 3Hanus: O1eHKa "OTINYHO" BBICTABIISIETCS €CJIM 3aJaHIe
BBINOJIHEHO B TIOJITHOM 00bEME MJIH BBIMIOJIHEHO MTPEUMYIIECTBEHHO BEPHO, B CPOK

Ouyenka: 4
Huoicnuii nopoe evinonnenus 3a0anus 6 npoyenmax. 15
Onucanue xapakmepucmuxu evlnoinerus 3Hanus: O1eHKa "Xopoio" BEICTABISAETCS €CITU
OOJIBITMHCTBO BOIIPOCOB PACKPHITO, BEIOPAHO BEPHOE HAIIPABIICHHE JIJISl PEIICHUS 3a/1a4.

Oyenka: 3
Huoicnuii nopoe evinonnenus 3aoanus 6 npoyenmax. 50
Onucanue xapakmepucmuxu evinonnenus 3uanus: O1eHKa "yI0BIeTBOPUTEIHLHO" BHICTABIISETCS
€CITH 3aJIaHUE MPEUMYIIIECTBEHHO BBITIOJTHEHO

Oyenka: 2
Onucanue xapakmepucmuxu evinoinenus 3Hanus: OLeHKa "HeyJOBIETBOPUTEIbHO" BBICTABIISAETCS,
€CJIM KOJIMYECTBO MPABUIHHBIX 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 TemrosHepreTnka 1 TEIUIOTEXHUKA
Hucnumnuna: TexHuyeckas TEpMOIUHAMUKA

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

[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 3aBUCUMOCTH TEIUIOEMKOCTH OT TEMIIEPATYPBI.
10.BeIBOJT ypaBHEHUS TIOTUTPOINBI UACATHLHOTO ra3a. M300pakeHne MoJMTPOIHBIX TPOIIECCOB B
PV u TS nuarpammax.

MatrepuaJsbl 1J151 IPOBEPKH OCTATOYHBIX 3HAHUH

1.1. Tepmogmnamuueckas cucrema. OnpeaeneHue.

OTBeTHI:

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

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

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

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

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

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

1.TermmoTa, moaBeeHHAS K CHCTEME MPUBOJIUT K YBEITUUCHUIO €€ 00beMa.
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 YMEHBILEHUIO €€ TEMIIEPATYPBHI.
5.TemmiepaTypa Tena 3aBUCUT OT COBOKYITHOM CKOPOCTH JABUKEHUS MOJIEKYJL.

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

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

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

TEXHUYECKYIO.

3. D10 paboTa 1Mo yCKOPEHHIO MOTOKA ¥ 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; pacnonaraemas 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 - ans obpatumbix mporieccoB. dS>AQ/T - s HEOOPATUMBIX MPOLIECCOB.

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

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

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

5. S=dQd/T - mis obpatumsix mporeccoB. S>AQ/AT - s HEOOPATHUMBIX MPOIIECCOB.
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 IUIOIIAU 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 1moiBe/IeHHOM TemioTsl 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. Ileperpetsblil map U BIaXHBIN map.

3. Bna)xHbIil Map ¥ HACBIILIEHHBIN Nap.

4. BriaxxHbli ap U CyXOH HacCBIILIEHHBIN Map.

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

Bepnsiit otBeT: 5. BnaxHblid map, Cyxoil HaCBIIIEHHBIN Nap, NEPErpeThii map.
7.0npezneneHne CTENEeHN CyXOCTH BIAXKHOTO 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 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: NOTOKa, B KOTOPOM HE COBEPIIAETCS TEXHUUECKON padoThI.
4. D10 mpouecc TEYEHUsI C TOHM>KEHUEM TEMIIEpaTyphl U AABJICHUS.
5. OTo npouecc TeYEHNs ¢ IOHUKEHUEM DHTAJIBIIMU U JABJICHUS.
Bepusriii otBet: 2. HeoOpaTHMBIi mpoiiecc MpeoaosieHus: TOTOKOM THAPABIAYECKOTO
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 npubnmxeHuu K aOCOMIOTHOMY HYIIO TeMIepaTypbl U300apHas U H30X0pHas
TEIJIOEMKOCTH CTaHOBSTCSI PaBHBIMHU.
3. AOcomtoTHbI# HOJb TeMIiepaTypsl (KenbBrHA) HE TOCTUXKHUM.
4. ITpu npubIMKeHNN K aOCOTIOTHOMY HYJTIO TEIUIOBBIC APPEKTHl XUMUYECKUX PEaKIIHA
YMEHBILIAIOTCA.
5. TeroBoit Y PeKT XUMUIECKON PEAKIIMU HE 3aBUCUT OT IMOCJIEI0BATEIIbHOCTH
IIPOMEXYTOUHBIX CTaJUN TaKOM peakLnu.
Bepnpiii otBeT: 3. AOcotoTHBIN HOJIb TeMiieparypsl (KenbBuHa) HE TOCTHKUM.

2. Komnerenuust/Muaukarop: M/1-1pnk-1 JleMoHcTpupyeT 3HaHKHE 6a30BBIX PUHIIUIIOB
sHEProdhHeKTUBHOCTH

MarepuaJsl 1JIs1 NIPOBEPKHU OCTATOYHBIX 3HAHUN

1.MeTo1bl aHanM3a TEPMOANHAMUYECKOH 3 PekTUBHOCTU
OtBeThI:

1.OnpeneneHne MOITHOCTH YPHEPTETHYECKON YCTAaHOBKH.

2. Pacuér TeniaoBoil MOUTHOCTH rOPSIYETO UCTOYHUKA.

3. Onpenenenuie cpeHEN HHTErPATBLHON TEMIIEPATYPhl MOABOAUMON TEILIOTHI.

4. Onpenenenue KIIJ[ 6azoBoro nukiia.

5. Pacy€r ynenbHBIX IMOKa3aTesIe JHEPTETUUECKON YCTAHOBKH.
Bepnpiii otBet: 4. Onpenenenue KII/1 6a3oBoro nukmna. 5. Pacuér ynenbHbIX MoKa3aTenei
JHEPreTUYECKON YCTAaHOBKHU.

II. Onucanue wikanvl oueHuBanus

Oyenka: 5
Huoicnuii nopoe evinonnenus 3a0anus 6 npoyenmax.: 85
Onucanue xapakmepucmuku evinonnenus 3uanusa: OueHka "oTINYHO" BBICTABIISETCS €CIIM 3aa4ua
pelieHa 6e3 omMoboK, a OTBETHI Ha TEOPETHUECKHE BOIIPOCHI ITpaBHIIbHBIE B 00beMe He MeHee 85%.
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Oyenxa: 4
Huoicnuii nopoe evinoanenus 3aoanus 6 npoyenmax. 710
Onucanue xapaxmepucmuxu 8blnoaneHus 3nanus: OUeHKa "Xopomio" BbICTaBISETCS €CIH 3a7a4a
peleHa ¢ HeKOTOPBIMU HE3HAYUTEIbHBIMH (apU(METHUSCKUMH) OITHOKaMH, a OTBETHI Ha
TEOPETUYECKHE BOTPOCHI MpaBHIbHBIE B 00beMe He MeHee 70%.

Ouenxa: 3
Huodicnuii nopoe svinonnenus 3a0anus 6 npoyenmax. 50
Onucanue xapakmepucmuku ebtnoanenus 3uanus. OueHka "yJ10BIETBOPUTEIHHO" BBICTABISETCS
€CJIM 3aJla4a PellieHa C HEKOTOPHIMU HE3HAYUTEIHHBIMU (apU(PMETHICCKUME) OIIMOKAMH, @ OTBETHI
Ha TEOPETUUYECKHE BOMPOCHI NMPaBUIIbHBIE B 00beMe He MeHee 50%.

Oyenka: 2
Onucanue xapakmepucmuku 8binoanenus 3uanus. OueHka "Hey10BIETBOPUTEILHO" BBICTABIIACTCS
€CJIM 3aJla4ya He pelieHa, X0/ PEeIIeHUs] BEIOPaH He IPABIIBHBIN, UK OTBETH HA TEOPETUICCKUE
BOIIPOCHI JJaHbI B 00bemMe MeHee 50%.

1I1. IIpasuna évicmasnenus umozoeoi OyeHKu no Kypcy

Onenka ompexensercs B cooTBeTCTBUM ¢ [lonokeHuem o OayIbHO-PEHTHMHIOBOM cHUCTeME AJs
crynentoB HUY «MOW» Ha ocHOBaHMHM CEMECTPOBOM U aTTECTALMOHHOMN COCTABIISIOIINX.

4 cemecTp
dopMa NPOMeKYTOUYHOM aTTecTalumn: JK3aMeH

IIpumep Onsera

OI'BOY BO "HanuonaneHelil uccneqoBaTenbekuil yausepeute "MON" YTIBEPKJIAIO

Kadenpa Teopetrueckux ocHoB TerumorexHukd uM. M.I1. BykanoBuya

Hampasnenue: 13.03.01 TemnosHepreTka 1 TEMIOTEXHUKA

Hucnunnuna: Texaudeckas TepMOAMHAMUKA

DK3AMEHALIMOHHBIN BUJIET Ne§ 3as. kad. TOT
25 nexabps 202

1. IlepBblif 3aKOH TEPMOJMHAMHUKH YIS CTALMOHAPHOTO TIOTOKA MACCHI.
BrIBOI ¥ IpUMEpPBI UCIIONIB30BAHUS.

2. IIpomeccel ¢ naeanbHBIMU Ta3aMu. BeIunciieHne TerioTsl U paboThI.
3. Bpruuciauth u3MeHeHue SHepruu ['ebMrosbiia i BOJISHOTO Mapa Mpy PaBHOBECHOM

H30TepMUYECKOM repexojie u3 Touku ¢ P1 =5 6ap u x1 =0.80 Ha uzobapy P2 = 50 6ap. N300pa3uth
npouecc B Ts u Pv quarpammax.

IIpoueaypa npoBenenust

[IpomexyTouHass aTTecTallds IO JUCUUIUIMHE B (opMe »HK3aMeHa IMPOBOIUTCS B IEPUOJ
HK3aMEHAIIMOHHOW CeCCHH. DK3aMEH IMPOBOJUTCS B yCTHOU ¢opme. B Omiere 2 TeopeTHUECKHX
BOIIpoca u 1 3aJa4da. Pemenne 3aga4i B IMCBMCHHOM BHJIC U OTBETHI HA TCOPECTHYCCKUEC BOIIPOCHI
3alUCBHIBAIOTCA HA YK3aMEHAIIMOHHOM JIMCTE, HA KOTOPOM CTOMT MOAMHUCH MpernofaBaTeisi, BpeMs
BbIaun Owmiiera u ero Homep. [loaroroBka He Gosnee 70 muH. Ompoc 1Mo marepuanam OusieTa HE
6onee 20 MUH., JOMOJIHUTENbHBIE BOMPOCH He Oonee 10 MHUH. TOMOTHUTENHHBIE BOIIPOCH BMECTE C
pe3ynbTaTOM OTBETAa TaK)KE€ 3alUCHIBAIOTCS Ha HSK3aMEHAIIMOHHOM JHCTe. CTyIeHT MOXET
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MOJIb30BaThCsl paboueil MporpaMMoi TUCIHUILIMHBI U KAIbKYJIATOPOM, CIIPAaBOYHOM JTUTEPATypoi u
HOPMAaTUBHBIMH  JOKyMeHTamu. [lonp3oBaHue  yyeOHMKaMH, 3aJauHUKaMM, JIEKLIHSMU,
MOOWJIBHBIMU TeJIe()OHAMHU U IIIAprajikaMu 3ampeuniaercs. [lpu HapymieHHH JaHHOTO perjiaMeHTa
CTYACHTY BBICTaBJISIETCS OLICHKA '"HEYIOBJIETBOPUTEILHO" .

I Ilepeuens komnemenyuil/uHOUKAMOPO8 U KOHMPOIbHBIX 60NPOCOE NPOGEPKU PE3YTbManm o8
0C60EeHUA OUCUUNIUHDL

1. Komnerenuusi/Unauxarop: U-20mk-4 JIeMOHCTpUPYET HOHMMaHHE OCHOB TEPMOIMHAMUKH,
OCHOBHBIX 3aKOHOB TEPMOJMHAMUKH ¥ IPUMEHSET UX JUIS PACUETOB TEPMOIUHAMUIECKUX
IIPOLIECCOB, IIMKJIOB M UX MOKAa3aTese

Bomnpocel, 3axanus
1. YpaBHeHue nepBoro 3akoHa TEPMOJAMHAMUKH JUIsl CTALlMOHAPHOTO MTOTOKA. AradaTHoe
TEUYEHUE T'a3a U HEC)KUMAEMOM JKHUJIKOCTH.
2.YpaBHEHHUE HEPA3PBIBHOCTH MOTOKA.
3. BbIBO/I 3aBUCHMOCTH CKOPOCTH 3BYKa OT TEPMOJIMHAMUYECKUX [TapaMeTpoOB. Y paBHEHHE
Jlannaca.
4. Hukn u cxema [ITY ¢ npomexxyTounsiM nieperpeBom napa. Tepmuueckuid KI1JI, yaensHbie
pacxo/ibl mapa M TEIIOTHI.
5.Huxn IITY ¢ npomexxyTouHsiM neperpeBoM napa. OnpeneneHue OoNTUMalIbHOTO JIaBJICHUS
IIPOMIIEpErpeBa.
6.Perenepatunbiii nuki [ITY. Cxema ¢ nonorpeBaresisiMi CMEIIUBAIOLIETO TUIIA.
Tepmuueckuit KIIJ[, ynenpHble pacxoasl mapa ¥ TEIUIOTHI.
7.Perenepatunbiii nuki [ITY. Cxema ¢ nomorpeBaresisiMi HOBEPXHOCTHOT'O THIIA.
Tepmuueckuit KIIJI[, ynenpHbIe pacxosl apa U TeILIa.
8.3aBucumocts Tepmuueckoro KIIJ[ nukmna ot remneparypsl IUTaT€IbHON BOABI U YKCIIA
pEereHepaTUBHBIX MTOAOTPEBATEIICH.
9. Tennodukanmonnslii ukna [ITY ¢ nporuBonasiaenneM. OTonuTeNbHBIA KO3 PULINEHT U
yZieabHas BBIpaOOTKa AJIEKTPOIHEPTUH Ha TETNIOBOM MOTPEOJIEHUH.
10.TeropukaoHHbIN UK ¢ 0TOOpamu napa. OTonuTenbHbIH KO3QPUINEHT U yAeTbHas
BbIpa0OTKa 3JIEKTPOIHEPTUH HA TEIUIOBOM MOTPEOICHHH.
11.MeToauka pa3HeceHus 3aTpaT Ha BEIPaOOTKY 3JIEKTPUUYECKON U TEIIOBON SHEPTUU
9KCEPreTUYECKUM U METOJIOM «HEAOBBIPAOOTKI.
12.ITukaer ADC ¢ HachlILEHHBIM BOASIHBIM ITapoM. [IpuMeHenne cenapanyuu 1 mpoMIeperpesa
napa.
13.MHoroctyneH4atslii Typookomipeccop. [Iponeccsl B P,v u T,s — nuarpammax. 3arpaueHHast
paborta. OTBeIeHHAs TEIIOTA.
14. BeIBOA COOTHOWIEHUS ISl ONPEIeNICHHs ONTUMAIBHOTO Mepenaia AaBIeHUN MexXy
CTYNEHSAMU KOMIIPECCOPA.
15.BpIBOJI COOTHOLIEHMS [UIsl ONIPENEICHHSI ONTUMAIIBHOTO MEpenaia JaBIeHUH MEXIy
CTYNEHSAMU KOMIIPECCOPA.

MarepuaJsl 1JIs1 NIPOBEPKHU OCTATOYHBIX 3HAHUN

1.YpaBHeHME MTEPBOTO 3aKOHA TEPMOTUHAMUKH JJIsl CTAIIMOHAPHOTO ITOTOKA.
OTBeThI:

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 otBer: 1.
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2.YpaBHEHHUE HEPA3PBIBHOCTH MOTOKA.

OTBETHI:
1. r=L
' w
mw
1=
3 m=f—W
) —.
4.m=22
5. F = mc?.

Bepnpiii oTBeT: 3.
3. Tepmuueckuit KITJI mukia.

OTBeTHI:

NT
1. r’t = (i_;_-
2' nt = Q_ltzu
3.1 = S{th
4' nt = Liﬂ

L
5. r’t = Q_ft.

Bepnpsiii otBer: 2.
4.
3asucumocts BHyTpeHHero KITJI nukia I[TTY ot naBnenus pl nepex TypOuHOIi mpu
(UKCUpPOBaHHBIX TEMIIEPATYPAX.

OtBeTsl:
1. Buyrpennuit KIIJI nuxina IITY yBenuuuBaercs ¢ poctom aasieHus pl.
2. Bayrpennuii KII/I nuxna IITY He 3aBucur ot nasienus pl.
3. CymiecTByeT onTUMaJIbHOE 3HAaU€HUE AaBiieHus pl, mpu koropoM BHyTpeHHuil KIIJ/I nukia
IITY makcumaned. OHO OJJMHAKOBOE JUISI BCEX 3aJJaHHBIX TEMIIeparTyp rnepea TypOuHoi Tl.
4. CyuiecTByeT oNTUMaJIbHOE 3HaUeHue JaBieHus pl, mpu koropom BHyTpeHHHM KITJ[ iukna
ITTY makcumanen. MakcumyM KII/I cmemaercst BipaBo ¢ yBeIMYEHUEM TEMIIEPATYPHI NIEPE]
TypouHoii T1.
5. CymiecTByeT ONTUMAJIBHOE 3HaYeHUE AaBiieHus pl, mpu kotopoM BHyTpeHHui KIIJI nuxia
IITY makcumanen. Makcumym KII/] cMmemaeTcst BIEBO C YBEIMUEHUEM TEMIIEPATYPhI MEPET
Typounoii T1.

BepHpriii oTBeT: 4.
5.Cy1miecTByeT JIM ONTUMAJIbHOE JABJICHUE IPOMEXYTOUHOTO IEpErpeBa napa, Ipyu KOTOPOM
KITJI uuxna makcumaneH?

OtBeThI:
1. Ja, cymecTByer.
2. Her, B mo6oMm ciydae KITJ[ IITY ¢ npoMexxyTOUHBIM MaporneperpeBaTeseM yBeInIuBaeTCs.
3. DT0 3HaUYEHUE PaBHO Py, = +/P1 * P2, [A€ pl-naBienue nepen TypOuHOMU, p2 - 1aBiIeHUE B
KOH/JIEHCATOope.
4. D10 3Ha4YeHHE PaBHO P, = (P + P2)/2, rae pl-naBnenue nepea TypOUHOM, p2 - naBIeHUE
B KOHJIEHCATOPE.
5. DTo 3HaueHue paBHO Py, = (p1 + p2)/3, rae pl-gaBnenue nepen TypOUHOM, p2 - A1aBIeHUE
B KOHJIEHCATODE.

Bepnsiii otBer: 1.
6.Yemy paBHO uncieHHoe 3HaueHue padotsl Hukib! [ITY B Ts - nuarpamme?

OtBeThI:
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1. [momanu moA mMponeccoM MmoABoa TEIIOThl B MPOEKIIMH Ha OCh OpJIMHAT.
2. [1nouraau moa mpoueccoM MoABoja TEIJIOThHI B MPOEKIIUN HAa OCh a0CIuCC.
3. [Inomaau moja nmporeccoM 0TBOAA TEIUIOTHI B MPOEKIIMKU HA OCh OpIMHAT.
4. Tnowaau moj MporeccoM 0TBOJIa TEIIOTHl B MPOEKLIUK Ha OCh abciucc.
5. Ilnomaay BHYTpY LIMKJIA.
Bepnsiii otBer: 5.
7.Kakum 00pa3oM MEHSETCs CTENEHb CyXOCTH BIQXKHOTO Mapa Ha BBIXJIONE TYPOUHBI PH
YBEJIUYCHUH TEeMIEpaTypsl epea Typounoi T1, ecnu gaBieHue pl npu 3ToM He MeHseTCs?
OTBeThI:
1. YBennuuBaercs.
2. YMeHbLIa€TCA.
3. He mensercs.
4. CHauana yBeIMUYMBAETCs, 3aTEM YMEHBIIIAETCS.
5. CHauana yMeHbIIAeTCs, 3aTEM OCTAETCS IOCTOSIHHOM.
Bepnbiii oTBeT: 2.

8.Kakum 00pa3oM BiHsET BBEIEHHUE PETeHEPAaTUBHOTO MOJ0TrpeBa nuraTenbHoi Boabl Ha KI1/]

u motHocTh [ITY?
OTBeTHI:
1. KITJI ¥ MOUTHOCTH YBEJIMYMUBAIOTCSI.
2. KIIJI pacret, a MOLITHOCTh HE MEHSETCS.
3. KIIJI pacTteT, a MOLTHOCTh CHUKAETCSI.
4. KI1JI ymenbIaeTcsi, a MOIIIHOCTh BO3PACTaeT.
5. KII/] He MeHsieTcsl, @ MOIIHOCTh BO3PACTAET.
Bepnpsiii otBer: 3.
9.0mnpenenuTh ONTUMAJIbHBIC 3HAUYCHUS CTETICHEH MOBBIIIICHUS JaBICHUS B 3-CTYIIEHYATOM
KOMITpeccope, €ClIi HayallbHOE JaBJieHHe ra3a p, = 120&nbsp; klla, a koHewHoe p, =
960&nbsp; klla.
OTBeTHI:

L fy=fr=Ps= =30
2ﬁ1=ﬁ2=ﬁ3=/%— 2,828.

3P =B =Bs="|>=20

4. By =B, = B3 = [>P=2646.

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

Bepnpniii otBer: 3.
10.Kakum o6pazom peanusyercst pereHepanus TerioTs B ['TY?
OtBerTsI:
1. 3a cyeT TOMOIHUTEIBHOTO CKUTAHUS TOILIUBA.
2. 3a cuer noJorpena Bo3ayxa nepe KOMIpeCcCOPOM BBIXJIOIMTHBIMH Fa3aMH.

3. 3a cuer 2-X CTYIICHYATOT' O PACHIUPCHUA U YCTAaHOBKHU JOIOJIHUTEIbHON KaMCpPbI CTOpaHusl.

4. 3a cueT moJorpeBa Bo3/1yXa BbIXJIOIMHBIMU ra3aMu Mepe]l KaMepon CropaHusl.
5. 3a cyer peanu3anuy 2-X CTYIEHYATOrO CKATUS B KOMIIPECCOPax.
BepHnsliit otBert: 4.

28



2. Komnerenuus/Unankarop: U/I-1pnx-1 JleMoHCcTpupyeT 3HaHKME 6a30BBIX IPUHLIUIIOB
9HeprodHPeKTUBHOCTH

Bomnpocel, 3axaHus
1. TepmoariHaMu4eCcKre HUKIIbI TAPOra30BbIX YCTAHOBOK
2.1{uxit 1 cxema napoTypOMHHOM YCTAaHOBKH C MPOMEKYTOYHBIM TIEPErpeBOM Tapa.
3. Tepmuueckuii KIIJI, 3aBUCUMOCTB €ro OT YMclia MOI0rpeBaTeei U TeMIepaTypbl
IUTATEIbHON BOAEI

MartepuaJbl 1Jisl IPOBEPKH OCTATOYHBIX 3HAHUI
1.2¢GeKTHBHOCTH XOJIOAUIHLHON MAIIMHBI OLIEHUBACTCS
OTtBeTsI:
KIII yctaHOBKH;
XonoauIbHBIM K03 (PHUIIMEHTOM YCTaHOBKH;
Koaddurmentom nmpeodpazoBaHus TEIUIOTH yCTAHOBKY;
Temnonpon3BOAUTENFHOCTHIO YCTAHOBKH
Bepusiii otBeT: X0M0MIIbHBIM KO3()PHUIIMEHTOM YCTAaHOBKH
2.TemoBoit ABUTATeNb 3a OJUH HUKII osry4aeT oT HarpeBareinsa q1=200 k/[x TernoTsl u
otnaet xonoaunbHuKy q2=80 x/[x. Yemy paBen KII/] atoro asurarens (%)
OTtBeTsI:
60%,
20%,
100%,
45%
Bepusrii otBet: 60%

11. Onucanue wikanvt ouenusanus

Ouenxa: 5
Huodienuii nopoe sévinonnenus 3adanus 6 npoyenmax: 85
Onucanue xapaxmepucmuxu evlnoanerus 3Hanus: OleHKa "OTIMYHO" BBICTABIISIETCS €CIIN 3a/1a4a
penieHa 6e3 ouMdoK, a OTBETHI Ha TEOPETHUECKHE BOMPOCH! MPABHIIbHEIE B 00beMe He MeHee 85%.

Ouyenka: 4
Huodienuii nopoe evinonnenus 3adanus 6 npoyermax: 10
Onucanue xapaxmepucmuxu evlnoanenus 3nanus: OLeHKa "Xopomio" BBICTaBISETCS €CIH 3a7a4a
peleHa ¢ HeKOTOPbIMU HE3HAYUTEIbHBIMH (apU(PMETHUECKIMH) OLTMOKaMH, a OTBETHI Ha
TEOPETUYECKHE BOIIPOCHI NpaBUiIbHbIE B 00beMe He MeHee 70%.

Oyenka: 3
Huoicnuii nopoe evinonnenus 3aoanus 6 npoyenmax.: S0
Onucanue xapaxmepucmuxu 6vinoaneHus snanua: OueHKa "y10BIETBOPUTEIBHO" BBICTABIIAETCS
€CJIM 3aJlaya pellieHa C HEKOTOPHIMU HE3HAUUTEIbHBIMU (apU(METHUECKIMHU ) OIINOKaMH, a OTBETHI
Ha TEOpETHUYECKUE BONPOCHI NpaBUIIbHBIE B 00beMe He MeHee 50%.

Oyenka: 2
Onucanue xapakmepucmuku goinonnenus 3uanus: OleHKa "HeyI0BIEeTBOPUTEILHO" BBICTABIISETCS
€CITM 3a/1a4a He pelleHa, X0l peIIeHuUs BHIOpaH He TPaBUIIBHBIA, WIIK OTBETH HA TEOPETUYECKHE
BONPOCHI JaHbl B 00beMe MeHee 50%.

1I1. Ilpasuna évicmasienus umozo8oi OyeHKu no Kypcy

Ornenka ompezensercss B cooTBETCTBUHM ¢ [lonoxennem o OalIbHO-PEUTHHTOBON CHCTEME IS
cryneatoB HUY «MDW» Ha 0OCHOBaHWU CEMECTPOBOU M aTTECTAIIMOHHON COCTABIISTFOIINX.
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