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OBILIASA YACTD

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

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

dopmupyembie y 00y4aromerocsi KOMIETeHIINN:

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

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

K BKJIFOYACT:
AJISI TEKYIIEro KOHTPOJIA YCIIEBAEMOCTH

Popma peanuzanuu: 3anmra 3a1aHus
1. 3aueT no pe3yabTaTaM BBHIIIOJHEHUS U 3aIIUTHI JabopaTopHbIX paboT (TectupoBaHue)
2. Pacuet nukia Ha ueanbHO-Ta30BOM paboueM BeiiecTBe (PacueTHo-Tpaduueckas padbota)
3. Pacuer nukna [ITY ¢ npomexxyTOUHBIM NIEPETPEBOM apa U ABYMs pEreHepaTUBHBIMU
nojorpesatensiMu (PacuetHo-rpadudeckas pabora)

Popma peanmzanuu: ITncemenHas pabora
1. UcredyeHue uieanbHbIX ra3oB U BosgHOro napa u3 conein (Kontponshas pabota)
2. Pacuer mpotieccoB ckaTusi B KOMIIPECCOpPax, LIUKIOB Ta30TypOMHHBIX YCTAHOBOK,
JIBUTaTeNIell BHYTPEHHETO CrOpaHusl, XOJOIMIBHBIX MAIIMH U TEIUIOHACOCHBIX YCTaHOBOK
(KontponpHas pabota)
3. Pacuer nukioB napoTypOHHHBIX ycTaHOBOK (KoHTposnbHast paboTa)
4. TepMoamHAMUYECKHUE CBOMCTBA U MPOIIECCH BosiHOTO Tapa (KonTposiasHas paboTa)
5. TepmoanHaMuuecKre CBOMCTBA U Mpoliecchl uaeanbHoro rasa (KontponsHas pabota)
6. TepmoMHaMHYECKHE CBOMCTBA U TIpotiecchl cMmeceit ra3oB (KorTponsHas padoTa)

BPC nucuuIInHbI

3 cemecTtp
Beca koHTpOIBHBIX MeponpHsITHii, Y0
Nupnexc KM-1 | KM-2 | KM-3 | KM-4
Pa3nen muciuInuinebl KM:
Cpox KM: 4 7 12 16

Beenenue. [lepBblii 3aK0H TEPMOJMHAMUAKHI




OCHOBHBIE IOHATHUS TEPMOJNHAMHUKHU. +
IlepBblii 3aKOH TEPMOIMHAMUKHU +
Cwmecu razoB. BTopoil 3aKk0H TepMOJUHAMUKH
CmecH uieanbHbIX ra3oB +
BTopoii 3ak0oH TepMOJIUHAMUKHI + +
Okceprus. PeasibHble ra3pl. XUMUYecKas TEPMOJINHAMUKA
Okceprus +
Bopasnoit nap +
OCHOBBI XUMHYECKOUN TepMOAMHAMUKH. TpeTHil 3aKOH +
TEPMOJIMHAMUKH
Bec KM: 30 20 15 35
4 cemecTp
Beca KOHTpOJIBHBIX MEepONIpUATHiL, %
Pas e AHCLHTLTHHBI Nunekc KM- | KM- | KM- | KM- | KM-
KM: 3) 6 7 8 9
Cpox KM: 4 9 12 15 16
TeueHue ra3oB M KUJIKOCTEM.
TeueHue ra3oB U KUIKOCTEN +
Butaxknb1il BO31yx +
TepmonuHaMUUeCKUE ITUKITBI TAPOTYPOMHHBIX YCTAaHOBOK
CxeMmbl MapoTypOUHHBIX YCTaHOBOK + + +
[uknst atomusix [ITY +
["a30BbIe M Mapora3zoBble TEPMOAMHAMUYECKHUE LIUKIIBIL.
Cikarue razoB, ra30BbI€ TEPMOJUHAMUYECKUE IUKITBI U +
LMKJIBl TAPOra30BbIX YCTAHOBOK
OO0paTHbIe TEPMOIMHAMHYECKHUE ITUKITBI +
JlaGopaTOpHBIif TPAKTUKYM
JlaGopaTopHbie pabOTHI +
Bec KM: | 25 25 10 20 20

$O6m1as yacts//1s1 MPOMEKYTOUHOU aTTecTauud




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  HdemoncTtpupyet | 3HaTh: TepMoauHaMU4eCKre CBOMCTBA M TPOLIECCHI UACATBHOIO ra3a
MMOHUMaHUE (PU3UYECKUX | OCHOBHBIC ITOHATHS U (KonTponbsHas pabora)
SABJICHUI 5 yYMEET | TEPMHUHBI B 00J1aCTH TepmoauHaMuuecke CBOMCTBa U Ipoliecchl BoasHoro mapa (KontponpHas
MIPUMEHSTH (U3UYECKUE | TEXHUYCCKOM pabora)
3aKOHBI MEXaHUKH, | TEPMOJUHAMHUKH, X Hcredenne uaeanbHbIX Ta30B U BOASHOTO Tlapa u3 comneln (KortponsHas
MOJIEKYIISIPHOI bu3ukH, | U3MUECKUI CMBICIT; pabora)
TEPMOIMHAMHUKH, METOJIMKH pacyuera 3adeT mo pe3yabTaTaM BBITOJHEHHUS U 3alIUTHI JA0OPATOPHBIX padoT
JIEKTpUYECTBA U | TEPMOAMHAMHYECKUX (TectupoBanue)
MarHeTu3Ma JUisi PEIIeHHUs | MPOIECCOB MICaTHHOTO U
TUTIOBBIX 33724 peasibHOTO Ta3za

0 TEPMHUYECKUX U
KaJIOPHUECKUX CBOMCTBAX
BEILECTB, METOAX
MoJTy4eHust UHGOPMAIIHHU O
HHX

0COOEHHOCTH Y METOIbI
pacueTa
TEPMOJTMHAMHYECKIX
MIPOIIECCOB M ITUKIIOB
TETUIOIHEPTETHYCCKHUX,
XOJIOAVIIBHBIX 1
TETUIOCUIIOBBIX YCTAHOBOK,
[TOKa3aTeNN X

3¢ (HEeKTHBHOCTH

VYMmeTs:




3KCIEPUMEHTAIBHO
OTIpeeIATh
TEPMOIMHAMUYECKHUE
XapaKTePUCTUKU MPOIIECCOB
peaJIbHOTO ra30B

OIIK-4

N-20nk-4 JemMoHCTpUpYET
MOHUMAaHUE OCHOB
TEPMOJIMHAMHKH, OCHOBHBIX
3aKOHOB TEPMOIWHAMHKH H
NPUMEHSIET UX JJIS PACYCTOB
TEPMOJUHAMHYCCKHUX
IPOIECCOB, IUKIOB M HX
roKa3arelen

3HaTh:

pacdeTr TepMOAMHAMHYECKUX
CBOWCTB U MPOLIECCOB
WJCATHHOTO Ta3a, OCHOBHBIC
3aKOHBI TEPMOJIMHAMUKH.
YMeTs:

paccUMTHIBATh
MIPOU3BOJILHBIC
TEPMOAMHAMHYECKHUE [TUKITBI
WJCATLHOTO Ta3a u
OLICHUBATb UX

3¢ (HEeKTHBHOCTE;
paccUUTHIBAThH
TEPMOIMHAMHYCCKHE ITUKITBI
IITY u ouenuBarp ux

3¢ PeKTUBHOCTH

OTIpeIeTIsATh paboune
napaMeTpbl TEXHHYECKOTO
o0opynoBaHus,
AHAJIM3UPOBATH BIUSHUC UX
W3MEHEHHUS Ha TIoKa3aTeNu

s dexTuBHOCTH
TETUIOTEXHUYECKUX
YCTaHOBOK Y CHCTEM.
paccUuTHIBAThH
TEPMOIMHAMHYCCKUC
MIPOLIECCHI U ITUKJIIBI
npeoOpa3oBaHMs YHEPTUH,

TepmoauHaMHUUECKHE CBOMCTBA U IIpoliecchl cmecei ra3oB (KonTpoiapHas
pabota)

Pacuer nukiia Ha uzeanbHO-Ta30BOM paboueM Bemiectse (PacuerHo-
rpagudeckas pabora)

Pacuer nukiioB napoTypOuHHbIX ycraHoBOK (KoHTposbHas padora)
Pacuer nukiia IITY ¢ npoMeKyTOYHBIM IIEPETPEBOM T1apa U IBYMs
perenepatuBHbIMU TojiorpeBarensiMu (PacuetHo-rpaduueckas padota)
Pacuer nporieccoB cxaTusi B KOMIIpeccopax, IUKIJIOB ra30TypOHMHHBIX
YCTaHOBOK, JIBUTaTelIell BHYTPEHHETO CrOpaHusl, XOJIOJMIbHBIX MAIIUH U
TEIUIOHACOCHBIX ycTaHOBOK (KoHTponbpHas pabora)




HCIOJIb3YEMbIC B
TETUIOCUJIOBBIX,
XOJIOTUITBHBIX U
TETIOHACOCHBIX YCTaHOBKAX,
MOKAa3aTeIN UX

3¢ PeKTUBHOCTH;




1I. Cooepicanue ouenounvix cpeocme. lllkana u kpumepuu oyenusanus
3 cemecTp

KM-1. TepMoauHaMnyecKue CBOMCTBA U MPOLECCHI H1eaJTbHOI0 ra3a

®opmbl peanauzanuu: [luceMennas padora

Tun kouTposbHoro Mmeponpusitusi: KonrpospsHas padora

Bec konTpobHOr0 Meponpustusi B BPC: 30

IIpoueanypa mpoBeieHUsl KOHTPOJILHOro Meponpusatusi: [IpoBeaeHne KOHTPOJIBHOM DPabOTHI,
BpeMs Ha pelleHue 3aiad 1,5 yaca

Kparkoe conepxkanue 3aianus:
KonTposbHas Touka HampapiieHa HA OCBOCHHE 3HaHUH |-T0 3aKOHAa TEPMOJMHAMUKH, pacueTa
M30IPOIIECCOB MJICATLHBIX Ta30B, IOCTPOCHUE MPOIIECCOB UICaTbHBIX Ira3oB B p-V, p-T, V-T
JiarpaMmax.

KoHTpoJibHbIE BOIPOCHI/3a1aHUA:

3HaTh: OCHOBHBIE TOHATHUS U 1.B 6annone o6semom 10 1 HaxoaUTCS

TEPMHUHBI B 00JACTH TEXHUYECKOU cxkatslii O, ipu p; =90 6ap u t;=43  °C. IIpoussozsar

TEPMOJUHAMUKHN, WX (HU3HUCCKUN BBINYCK YaCTH rasa npu aguabaTHOM MOHUKEHUH

CMBICIT, METOIUKH pacuyera JaBJjeHus B Oamione 10 p,=0,6p,. 3aTeM 3aKpBITHII

TEPMOJIMHAMUYECKUX  TPOLIECCOB 0aJJIOH OTOTpEBaETCs 10 TEMIIEpaTyphl t3 = ty.

UJCaBbHOTO U PEaIbHOTO rasa Omnpenenuts napamerpsl t2 u P3, konudyectBo
BBIITYIIEHHOTO Ta3a, a TAKXKE KOJIMYECTBO MOABEICHHOTO
K ra3y Temia Q. M306pa3utk COBOKYIHOCTh MPOLIECCOB B
P-v nuarpamme

Onucanue MIKAJbI OLlEeHUBAHUS :

Ouenka: 5
Huodienuii nopoe sévinonnenus 3aoanus 6 npoyermax: 90
Onucanue xapakmepucmuxu evlnoinerus 3Hanus: O1eHKa "OTINYHO" BBICTABIISETCS €CIIM 3aJaHNe
BBHITIOJTHEHO B MOJIHOM 00'beMe WIIHM BBITIOTHEHO MPEUMYIIIECTBEHHO BEPHO

Ouyenka: 4
Huodienuii nopoe sévinonnenus 3adanus 6 npoyermax: 10
Onucanue xapaxmepucmuxu evlnoinenus 3Hanus: OLeHKa "X0opoIio" BEICTaBISETCS €CITN
OOJIBIIIMHCTBO BOIPOCOB PACKPBITO. BBIOPAHO BEPHOE HANPABJICHUE /IS pelIeHUs 3a/1a4

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

Oyenka: 2
Onucanue xapaxmepucmuxu evinoineHus sHanus: OTNeHKa "HeyI0OBISTBOPUTENLHO" BEICTABIISCTCS
€CJIM 33JIaHUE BBITOJIHEHO HEBEPHO HJIU MIPEUMYIIECTBEHHO HE BBITOJTHEHO

KM-2. TepMoauHaMH4eCKHe CBOMCTBA U NMPOLECChI cMeceil ra3oB

®opmbl peaausanun: [lucpmennas pabora




Tun KoHTpPoAbHOTr0 MeponpusitTus: KonrponsHas padora

Bec konTpoabHoro meponpusitusi B BPC: 20

IIpouenypa mpoBeaeHHs KOHTPOJBLHOI0O MeponpusiTusi: PenieHue 3aqaud, Ha BBINOJTHCHUE
paboTshI - 1,5 yaca

KpaTlcoe CodcpKaHUuE 3alaHUA:
KOHTpOJ’IBHaH pa60Ta HallpaBJICHA HA YMCHUC IIPUMCHATH 3HAHUSA O TCPMHUYCCKUX U
KaJIOPUYICCKHUX CBOMCTBaxX BCIICCTB AJId CMCCHU MJICAJTIBHBIX I'a30B, HA YMCHHUC I10JIb30BATHCA
CIIpaBOYHBIMU MaTE€pHraiaMu JJIA OIIPEACICHUA CBOMCTB nacaJIbHbIX I'a30B. YMmenune
paccunuTaTtb TCPMOANHAMUYCCKUC IMapaMCTPLI U ITapaMETPhl COCTOSAHUA CMCECH.

KoHTposibHbIe BONPOCHI/3aJaHUA:

3HaTh: pacuer 1.Cmech coctout u3 0,2 kr kucnopona u 0,5 xr CO,
TEPMOJIMHAMUYECKUX CBOWCTB U napuuaibHOe JlaBiieHue kuciopoja cocrasisiet 0,2 Mlla.
MPOLECCOB  HJEalbHOTO  rasa, Onpenenutb 00beM, MOJHBIE SHTATBIIHNIO, SHTPOIIHUIO,
OCHOBHBIC 3aKOHBI M300apHYIO TEIIOEMKOCTh CMECH TPU TEMIIepaType
TEPMOJMHAMUKH. 40°C. CpaBHUTb MOITYYCHHOE 3HAUCHHUE N300apHOI
TEIUIOEMKOCTH ¢ paccuuTaHHbiM 110 MKTT.

Onucanne MKAJbI OIIEHUBAHUS

Ouyenxa: 5
Huoicnuii nopoe evinonnenus 3aoanus 6 npoyenmax. 90
Onucanue xapakmepucmuxu ebinoinerus 3Hanus: O1eHKa "OTINYHO" BBICTABIISIETCS €CJIM 3aJaHIe
BBIIOJIHEHO B TIOJTHOM 00'bEME MJIH BBITIOJHEHO NMPEUMYIIECTBEHHO BEPHO

Ouyenka: 4
Huoicnuii nopoe evinonanenus 3aoanus 6 npoyenmax. 70
Onucanue xapakmepucmuxu evlnoinerus 3Hanus: OeHKa "Xopoio" BEICTABISAETCS €CIU
OOJIBIIMHCTBO BOIIPOCOB PACKPHITO. BRIOPAHO BEPHOE HAMPABJICHHE [Tl PEIICHUS 3a/1a4

Oyenka: 3
Huosienuii nopoe svinonnenus 3adanus 6 npoyenmax: 50
Onucanue xapaxmepucmuxu ebinoaneHus snanus: OueHka "yJIoBIeTBOPUTEIBHO" BBICTABIISETCS
€CIIU 3a/1aHue NMPEUMYILECTBEHHO BHITIOJIHEHO

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

KM-3. Pacuer niuKJja HA HaeajJbLHO-ra30BoOM paﬁoqu BCIIECTBE

®opmbl peanu3anuu: 3alinTa 3a1aHUSL

Tun KoHTpoIBLHOr0 MeponpusiTusi: Pacuerno-rpaguyeckas padora

Bec kouTposabHoro meponpusitust B bPC: 15

IIpouenypa mpoBeaeHHs] KOHTPOJIBHOIO MeEpPONPHUATHA: DBbINONHEHUS CaMOCTOATEIBHO
pPAacyeTHOTO 3a/laHUs

Kpatkoe cogep:xxanue 3aganus:
3agaHve HapaBJIECHO

KoHTpoJibHbIC BONIPOCHI/3aJaHUA:

YMers: paccYuThIBaTh 1.{uxn cocrout U3 5-tu uzomnpoueccon. Pabouee Terno -
IIPOU3BOJIbHBIC CO2. /lanpl mapaMeTpsl B TOUKAX:
TEPMOJIMHAMUYECKHUE ITUKJITBI P1=0,4 6ap, P2=3-P1,P4=P2, T1 =0 0C, T3 =700




UIEaJILHOIO ra3a W OICHHUBATL HX 0C.

3¢ (HEeKTUBHOCTH; Paccuurats napamerpsl Bo Bcex Toukax uukina (P, V, T,
u, h, s), Ternory, paboTy pacmupeHus, U3MEHEHUE
BHYTPEHHEH YHEPTHH, SHTAIBIIUU U SHTPOITUH JIJIS
Ka)kJI0TO Tporiecca. Paccunrarh 3T mapameTphl Tak ke
3a BECh ITUKIL.

Paccuurare Tepmudeckuii ko3P GUIIMEHT MOJIE3HOTO
JICUCTBUS [IUKIIA.

[IpencraButh nukia B macmrade B P,V u T, s auarpammax

Onucanue MKAJbI OICHUBaAHUSA:

Ouenxa: 5
Huodicnuii nopoe svinonnenus 3aoanus 6 npoyermax: 90
Onucanue xapakmepucmuku blnoanenus 3nanus.; OueHka "oTIMYHO" BBICTABIISIETCS €CIIU 3aJJaHue
BBITIOJIHEHO B MOJTHOM 00bEME WJIM BBITIOJIHEHO MTPEUMYIIIECTBEHHO BEPHO, B CPOK

Oyenka: 4
Huoicnuti nopoe evinonnenus sadanus 6 npoyenmax.: 10
Onucanue xapakmepucmuxu evlnonenus 3Hanus: OueHKa "Xopouo" BEICTABISAETCS €CIIU
OOJIBIIIMHCTBO BOIIPOCOB PACKPHITO. BEIOPAHO BEPHOE HAMPABJICHHE JUISI PEIICHUS 3a]1a9

Oyenka: 3
Huoicnuti nopoe evinonnenus sadanus 6 npoyenmax.: 50
Onucanue xapakmepucmuxu evlnoinenus 3Hanus: OueHKa "yJ0oBIETBOPUTEIBHO" BBICTABIISAETCS
€CJIM 3aJaHUE TIPEUMYIIIECTBEHHO BBITIOJIHEHO

Oyenka: 2
Onucanue xapaxmepucmuxu evinoanenusi snanus: OTNeHKa "HeyI0OBICTBOPUTEIILHO" BEICTABIISCTCS
€CIIM 3a/IaHUE BBITIOJTHCHO HEBEPHO MJIH MPEHMYILIECTBEHHO HE BBITOJIHEHO

KM-4. TepMoguHaMn4yecKue CBOMCTBA U NMPOLEcChl BOASHOIO napa

®opmbl peanuzanuu: [luceMenHas padota

Tun koHTpoabHOro MeponpusTus: KourponsHas pabora

Bec koHTpObHOrO Meponpusitusi B BPC: 35

IIpouenypa mnpoBeaeHHs] KOHTPOJIBLHOIO MepONPHUATHA: BbIOMHEHUS CaMOCTOATEIBHO
pacyeTHOro 3a/1aHus

KpaTlcoe CoA€cpKaHMuE 3alaHUA:
KOHTpOJ’IBHaSI pa60Ta HallpaBJICHAa HA YMCHUC MTPUMCHATH 3HAHUS O TCPMHUUICCKUX U
KaJIOPUYICCKHUX CBOMCTBaxX BCIICCTB AJId CMCCHU MJCAJIbHBIX I'a30B, HA YMCHHUEC IMOJIb30BATLCA
CIIpaBOYHBIMU MaTCpUaAIaMU I ONIPECACIICHUA CBOICTB NACAJIbHBIX I'a30B. YMmenue
paccunuTaTtbh TCPMOANMHAMUNYCCKHUEC IMapaMETPhI U ITapaMETPhI COCTOAHUA CMECH.

KoHTpoJibHbIC BONIPOCHI/3aJaHUA:

3HaTh: 0  TEPMUYECKUX  H 1.1. 3amansr mapamerpsr: P=120 6ap, t =300 0C.
KaJIOPUUECKUX CBOMCTBAX Onpenenuts COCTOSIHUE U HAlTH V, h, s. [IpencTaBuTh
BEIIECTB, METOJAX  MOJYyYCHUS touky B PV, PT, HS, TS - nuarpammax.

UHPOPMALIUU O HUX 2. P =200 6ap, s =4,85 x/x/xrK. Haiftu ynensHb1it
o6wveM. [Ipeacrasuts Touky B PV, PT, HS, TS -
quarpaMmax.

3. HauanwsHoe coctosinue napa: P1 =5 6ap; X =0,9. I1ap
pacmupsieTcst u3oTepMuiecku 10 nasienus 0,7 6ap.
Haiitu t, q, 1, (Ju. Ilpencrasuts nporece B PV, HS, TS -

10




‘ JTarpaMmax.

Onucanue MKAJbI OICHUBAHUSA:

Ouenxa: 5
Huoicnuii nopoe svinonnenus 3aoanus 6 npoyermax: 90
Onucanue xapakmepucmuku blnoanenus 3uanus.; OueHka "oTIMYHO" BBICTABIISIETCS €CIIU 3aJJaHue
BBITIOJTHEHO B MOJIHOM 00'bEME WIIH BBITIOHEHO MMPEUMYIIIECTBEHHO BEPHO

Ouenka: 4
Huoicnuii nopoe svinonnenus 3aoanus 6 npoyenmax: 10
Onucanue xapakmepucmuku ebtnoanenus 3nanus. OueHka "Xopomio" BbICTABISAETCS €CIIN
OOJIBIIMHCTBO BOIIPOCOB PACKPHITO. BRIOPAHO BEPHOE HAMPABIICHHE JISI PEIICHUS 3a]1a9

Ouenxa: 3
Huoicnuii nopoe svinonnenus 3aoanus 6 npoyermax: 50
Onucanue xapakmepucmuxu evlnoinenus 3Hanus: OueHKa "yJ0BIeTBOPUTEIBHO" BBICTABIISAETCS
€CIIM 3aJJaHue MPEUMYIIECTBEHHO BBITIOTHEHO

Oyenka: 2
Onucanue xapaxmepucmuxu evinoanenusi snanus: OTNeHKa "HeyIOBICTBOPUTEIILHO" BEICTABIISCTCS
€CIM 3a/IaHUE BBITIOJTHEHO HEBEPHO MJIM MPEUMYIIECTBEHHO HE BBIITOJIHEHO

4 cemecTp

KM-S. UcTeyenue uaeaJbHbIX ra30B M BOASTHOI0 NIapa U3 comeJl

®opmbl peaausanun: [lucemennas padbora

Tun koHTpoabHOro Meponpusitusi: KonrpossHas padora

Bec konTposbHOro meponpustusi B BPC: 25

IIpoueaypa npoBeieHHs1 KOHTPOJIBLHOIO MeponpusATUsi: PemieHne 3agad, MCIOIb3Ys TaOIUIbI
BOJIbI U BOJSIHOTO Iapa, a Takke Tabuuibl TepMoarHaMUYecKUX CBOWCTB ra3oB, Ha peLIeHHE 3aaa4
1,5 gaca

KpaTlcoe CoA€cpiKaHMuE 3alaHUA:
KOHTpOJ’IBHaﬂ pa60Ta HallpaBJICHAa HA YMCHUC MTPUMCHATH 3HAHUS O TCPMHUYICCKUX U
KaJIOPUYICCKHUX CBOMCTBaX HACAJIbHBIX I'a30B, HA YMCHUC I10JIb30BATHCA CIIPAaBOYHBIMU
MaTepuajiaMu 1JIs1 OIIPCACICHU A CBONCTB NACAJIbHBIX I'a30B. YMmeHue paccuuTaTtb
TEPMOANHAMHWYCCKUC MMApaMETPLI ITPHU UCTCUCHHUU U3 COIlJIa UACAJIBHBIX U PCAJIbHBIX I'a30B

KoHTpoJibHbIE BOIPOCHI/3a/1aHUA:

3HaTh: OCOOEHHOCTH U METOHbI 1.Boasnoii nap npu nasnenuu P1=2.2 Mlla u

pacuera TEPMOJIMHAMUYECKHX temmneparype t1=350 C noctynaer K CyKMBarOIUM
IIPOLIECCOB " LUKJIOB coriaM ¢ HadalibHO# ckopocThio W1=160 m/c. [laBnenue
TETIOIHEPreTUYECKHUX, 3a cortamu Pcp=0.2 MIla. OnpenenuTts CKOPOCTh
XOJIOAWIBHBIX ¥ TEIJIOCHIIOBBIX WCTEUCHHS U pacxo napa. Ecnum muromanp BEIXOIHOTO
YCTaHOBOK, noKa3aTesu ux ceuenus comnen f2=250mm2. M3006pa3uts nporiecc B

3¢ (HEeKTUBHOCTH nuarpammax h,S u T,S.

CO2 nap npu nasnenun P1=5 MIla u Temneparype
t1=510 C nmoctynaer k ¢ HaYaJIbHON CKOPOCTBIO
W1=170m/c k coriam JlaBais. JlaBiaeHue 3a comiamMu
Pcp=2MIIa. Onpenennuts pa3mMepsl BEIXOJHOTO CEUEHUS
U JITMHY COIlIa, €ClIM pacxo napa m=1,8kr/c.
N306pa3uts npouecc B auarpammax h,S u T,S.
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Onucanue MKAJbI OIICHUBAHUSA:

Ouenxa: 5
Huoicnuii nopoe svinonnenus 3aoanus 6 npoyenmax. 90
Onucanue xapakmepucmuku btnonenus 3nanus.; OueHka "oTIMYHO" BBICTABIISIETCS €CIIU 3aJJaHUe
BBITIOJTHEHO B MOJIHOM 00'beME WJIH BBITIOHEHO MMPEUMYIIIECTBEHHO BEPHO

Ouenka: 4
Huodicnuii nopoe svinonnenus 3aoanus 6 npoyenmax: 10
Onucanue xapakmepucmuku ebtnoanenus 3uanus. OueHka "Xopomio" BbICTABISAETCS €CIIN
OOJIBIIMHCTBO BOIIPOCOB PACKPHITO. BEIOPAHO BEPHOE HAMPABIICHHE JISI PEIICHUS 3a/1a9

Ouenxa: 3
Huoicnuii nopoe svinonnenus 3aoanus 6 npoyermax: 50
Onucanue xapakmepucmuku ebtnoanenus 3uanus. OueHka "yJ10BICTBOPUTEIBHO" BBICTABIISAETCS
€CJIM 3aJJaHUE TPEUMYIIECTBEHHO BHITIOJIHEHO

Oyenka: 2
Onucanue xapaxmepucmuxu evinoanenusi snanus: ONeHKa "HeyI0OBICTBOPUTEIIEHO" BEICTABIISCTCS
€CIM 3a/IaHUE BBITIOJTHEHO HEBEPHO MJIM MPEUMYIIECTBEHHO HE BBIITOIHEHO

KM-6. Pacyer HuKJIOB NapOTYPOMHHBIX YCTAHOBOK

®opmbl peaausanun: [lucemennas padbora

Tun koHTpoabHOro Meponpusitusi: KonrpossHas padora

Bec konTposbHOro meponpustusi B BPC: 25

IIpoueaypa npoBeieHHs1 KOHTPOJIBHOIO0 MeponpusATUsi: Pemienue 3agay, MCIOIb3Ys TaOIUIbI
BOJIbl U BOJSHOIO 1apa, Ha pelieHue 3a1a4d 1,5 yaca

Kparkoe cogepxanue 3agaHus:
Pacuer nuxiia napoTypOMHHON YCTAaHOBKM MU 33JJaHHBIX ITapaMeTpax JIaBJICHMUs,

TEMIICPATYPhI. Onpez[eneHI/Ie TEPMHUYCCKOTI'0, BHYTPCHHCTO KHI[ [UKJId, MOITHOCTHU YCTAHOBKH

KoHTpoJibHbIE BONIpOChI/3aJaHUA:

YMmerb:  ompenensaT — pabouue 1.Onpenenuts pabouue napameTpsl B LUKIIE
napameTpsl TEXHUYECKOI 0 NapoTypOMHHON YCTaHOBKH, B ITUKJIE C TPOMEKYTOUHBIM
o0opyoBaHus, aHAJIN3UPOBATh IIeperpeBoM napa, ¢ perenepanueit. On
BIUSHUE MX  HW3MEHEHUs  Ha Omnpenenenue napaMeTpoB TEINIOTEXHUYECKOTO
MIOKa3aTelu 3P PEKTUBHOCTH 000py/ZI0BaHUS B TEIUIO(PUKAITMOHHOM IIMKJIE.
TEIUIOTEXHUYECKUX YCTAaHOBOK U Pacuer nukiia aTOMHOM MapoTypOUHHON YCTaHOBKH, C
CHCTEM. CEenapaTopoM U MPOM.IIEPETPEBOM.
AHanu3 BIMSIHUE U3MEHEHHUS CXEMbl YCTaHOBOK U
BXO/IAIIUX [TapaMEeTPOB Ha MOKa3aTenu d3PPEeKTUBHOCTH
TEIUIOTEXHUYECKUX YCTAHOBOK U CHCTEM.

Onucanue MKAJbI OIICHUBAHUA:

Ouyenka: 5
Huodicnuii nopoe svinonnenus 3aoanus 6 npoyermax: 90
Onucanue xapakmepucmuku evtnoanenus 3nanus.; OueHka "oTIMYHO" BBICTABIISIETCS €CIIN 3aJJaHNE
BBHITIOJTHEHO B MOJIHOM 00'beMe WIIH BBITIOTHEHO MPEUMYIIIECTBEHHO BEPHO

Ouyenka: 4
Huodicnuii nopoe svinonnenus 3aoanus 6 npoyermax: 10
Onucanue xapaxmepucmuxu evlnoinenus 3Hanus: OIEeHKa "X0opoIIo" BEICTaBISETCS €CITN
OOJIBIIMHCTBO BOIIPOCOB PACKPHITO. BEIOPAHO BEPHOE HAMPABICHUE JJIsl pEIICHUS 3a/1a4
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Oyenka: 3
Huoicnuii nopoe evinonnenus 3aoanus 6 npoyenmax. S0
Onucanue xapakmepucmuxu evinonnenus 3uanus: O1neHka "yI0BIeTBOPUTEIHLHO" BHICTABISACTCS
€CITH 3aJIaHUE MMPEUMYIIIECTBEHHO BBITIOJTHEHO

Oyenka: 2
Onucanue xapakmepucmuku 8binoanenus 3uanus. OueHka "Hey10BIETBOPUTEILHO" BBICTABIIACTCS
€CJIM 3aJ]JaHue BBIMIOJHEHO HEBEPHO WJIM MPEUMYILIECTBEHHO HE BBITTOJIHEHO

KM-7. Pacyer nukia IITY ¢ npoMe:KyToOYHBIM IeperpesoM napa u AByMs
pereHepaTuBHBIMH MOI0IPeBaTeIsAMHU

®opmbl peaau3anum; 3anuTa 3aJaHUA

Tun koHTpoABLHOr0 Meponpusitusi: Pacuetno-rpaguueckas padora

Bec koHTpobHOr0 Meponpustusi B BPC: 10

IIpouenypa mnpoBeAeHHs] KOHTPOJIBHOIO MEPONPHUATHA: DBbIOIHEHUS CaMOCTOATEIBHO
pacyeTHOrO 3a1aHUA

Kpatkoe cogep:kanue 3a1aHus:
3aaHue HaMpaBIeHO

KoHTpoJibHbIE BOIPOCHI/3a/1aHUA:

YMers: paccUUTHIBATHL 1.Paccunrars Tepmuueckuii u BHyrpenHuii KI1/1,
TepMoauHamuueckue ksl [ITY yI€IbHBINA PACX0/ Napa U yCIOBHOIO TOILIMBA AJIs
¥ OLIEHUBATH MX YPPEKTUBHOCTD TypOOYCTaHOBKH C IIPOMEXYTOUHBIM IIEPETPEBOM I1apa U

JBYMsI pETr€HEPaTUBHBIMHU IIOIOTPEBATENAMHU: 1-11 -
MIOBEPXHOCTHOTO, 2-11 - CMEIINBAOILIEr0 THUIIOB.
OnpenenuTts Takke CpeJHEMHTETPAIIBHYIO TEMIIEPATYPY
10/IBOJIa TEIJIOTHI B LIUKJIE.

3aJaHbl IapaMeTpsl - HadalbHble AaBieHus pl u tl,
JIABJICHHE B KOHJIEHCATOPE - PK

[TapameTpsl apa mociie IpoMeXyTOUHOTO IeperpeBa
prmo U trm

Temneparypa nuTaTeIbHOU BOIBIL.

KII/l 2neMeHTOB yCTaHOBKH

OnucaHue MKaJbI OlleHUBAHUS:

Oyenka: 5
Huorcnuii nopoe svinonnenus 3aoanus 6 npoyenmax: 90
Onucanue xapakmepucmuxu evlnoinenus 3Hanus: OleHKa "0TINYHO" BBICTaBISETCS €CIIH 3aJaHue
BBITIOJTHEHO B MTOJTHOM 00bEME HJIM BBITIOJTHEHO MTPEUMYIIIECTBEHHO BEPHO, B CPOK

Oyenka: 4
Huorcnuii nopoe evinonnenus 3adanus 6 npoyenmax. 10
Onucanue xapaxmepucmuxu evinoineHus snanus: OneHkKa "XopoIo" BEICTABISIETCS CIH
OOJIBIIMHCTBO BOIIPOCOB PACKPHITO. BEIOPAHO BEPHOE HAMPABJICHHE JUIS PEIICHUS 3a]1a9

Oyenxka: 3
Huorcnuii nopoe evinonnenus 3adanus 6 npoyenmax. 50
Onucanue xapaxmepucmuxu evinoineHus shanus: OneHka "yI0BIEeTBOPUTEIBHO" BHICTABIIAETCS
€CIIM 33JJaHue MPEUMYIIECTBEHHO BBITIOJTHEHO

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

KM-8. PacyeT npoueccoB c:kaTusi B KOMIIPeCCOPax, HMKJI0B ra30TypOMHHBIX
YCTaHOBOK, ABUraTe/ieil BHYyTPEHHEr0 CropaHus, X0J0AHIbHbIX MAIIIMH U TENJIOHACOCHBIX
YCTAHOBOK

®opmbl peanuzanuu: [lucemMennas padora

Tun kouTposbHoro meponpusitusi: KonrponbsHas padora

Bec konTpobHOr0 Meponpustusi B BPC: 20

IIpoueaypa npoBeieHHs1 KOHTPOJIBHOIO MeponpusATusi: PemieHue 3agad, MCIOIb3Ys TaOJIUIbI
Puskun C.JI. TepMoanHaMuyecKue CBOWCTBA Ia3o0B.

Kpartkoe cogep:kanue 3aiaHuA:
KoHTtponbHas Touka HarpaBiieHa Ha YMEHHE PACCYUTHIBATH TEPMOTUHAMUIECKHIE TIPOIIECCHI U
LUKJIbI IPE0Opa30BaHMsI SHEPTUHU, UCIIOJIb3YEMbIE B TEIJIOCUIIOBBIX, XOJOMIBHBIX U
TETIOHACOCHBIX YCTAHOBKAX, MOKa3aTeIH uxX 3(p(HEeKTHBHOCTH;

KoHTpoJibHbIE BOIPOCHI/3a/1aHUA:

VMeTh: paccYnTHIBATH
TEPMOJIMHAMHYECKUE TPOIECChl U
IUKJIBI TIPE0Opa3oOBaHUs SHEPIHUH,
UCITIOIb3YEMbIC B TEIUIOCHIIOBBIX,
XOJIOMMIIBHBIX M TEIJIOHACOCHBIX
YCTAaHOBKAaX,  IMOKa3aTeld  HX
3¢ (HEeKTHBHOCTH;

1.MHorocTyneH4aTslii MOPIIHEBON KOMIIPECCOP
CKUMAET BO3/IyX OT HAYaJIbHOTO

nasneHus p;=0,099MlIla no naBnenus p,=9,8Mlla.
OrnpenenuTb MOUTHOCTD JIEKTPOABUTATEIIS, YUCIIO
CTYIIEHEH B KOMIIPECCope, €CIIU pacyeTHast CTEIeHb
TIOBBIIICHUS JTABJICHUS B KaXKJIOM IIIJIMHIpE He Oosee 6.
[Tokazarens noauTponHoro cxatus n=1,2. Onpeaenursb

TaKXe 4acOBOU pacxo OXJIaKAAIOLIEH BOABI B
MEXCTYIIEHYATBHIX OXJIAJUTENSX IIPH MOBBILEHUH €€
temneparypsl Ha 20 °C. HauanbHas TeMneparypa
Bo3ayxa 16 °C. TIpousBoauTenbHOCTH KOMIpeccopa
1800 1/4ac.

IIpencraBuTh CXeMy YCTaHOBKH U IPOLIECCHI CKATHUS B
TS u PV nnarpammax.

Onucanue MIKAJbI OLEeHUBAHUS

Ouenxa: 5
Huosienuii nopoe sevinonnenus 3aoanus 6 npoyermax: 90
Onucanue xapakmepucmuxu evlnoinerus 3Hanus: O1eHKa "OTINYHO" BBICTABIISETCS €CIIM 3aJaHue
BBHITIOJTHEHO B MOJIHOM 00'beMe WIIHM BBITIOTHEHO MPEUMYIIIECTBEHHO BEPHO

Ouyenka: 4
Huodicnuii nopoe sévinonnenus 3aoanus 6 npoyermax: 10
Onucanue xapakmepucmuku evtnoanenus 3uanus. OueHka "Xoponio" BbICTABISETCS €CIU
OOJIBIIMHCTBO BOIIPOCOB PACKPHITO. BEIOPAHO BEPHOE HAMPABICHUE JJIsI pEIICHUS 3a/1a4

Oyenka: 3
Huodicnuii nopoe sévinonnenus 3aoanus 6 npoyermax: 50
Onucanue xapakmepucmuku evinonnenus snanus: OneHka "ya0BIeTBOPUTEIHLHO" BBICTABIISCTCS
€CITH 3aJIaHUE MMPEUMYIIIECTBEHHO BBITIOJTHEHO

Oyenka: 2
Onucanue xapaxmepucmuxu evinoineHus sHanus: ONeHKa "HeyI0BIETBOPUTENLHO" BEICTABIISCTCS
€CJIN 33JITaHUE BBITOJIHEHO HEBEPHO HJIU MIPEUMYIIECTBEHHO HE BBITOJTHEHO
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KM-9. 3adeT no pe3yjbTaram BbINOJHEHUA U 3a1HUTHI JIA00PATOPHBIX padoT

®opmbl peau3anum: 3aIuTa 3aJaHUA

Tun KOHTPOJBLHOr0 MeponpusaTusi: TecTupoBaHue

Bec koHTpobHOr0 Meponpustusi B BPC: 20

IIpoueaypa npoBefeHHsi KOHTPOJIBHOIO MeponpusaTusi: JloMaliHsAs NOATOTOBKA IO TeMaM
nabopaTopHbIX paboT. Beimonnenue nmabopaTopHbIX paboT Ha ¢usmdeckux crernax. OdpopmieHue
oTYeTa IO pe3yibTaTaM BBIIOJHEHHOW paboThl U 00pabOTKa Pe3yNbTaTOB COINIACHO TPEOOBAHUSAM
METOAMYECKUX yKa3aHUH. 3amuTa 1a00paTOPHBIX padOT MO TeMe pabOThI B BUIE TECTUPOBAHHUSL.

Kpatkoe cogepixanue 3a1aHusi:
[TporpaMmmoii Kypca mpeayCMOTPEHO BBITIOJIHEHUE 4-X Ta00PaTOPHBIX paboT Ha (PU3UIECKIX
crenaax Jlabopatopuu TexHuueckoi TepmoauHamMuku. [1pu qucranuroHHoM o0ydeHuun
IPEIOIaracTcsl BBITOJHEHHE BUPTYaIbHBIX JabopaTopHbIX paboT. HasBanus mabopaTopHbIX
pabot: 1. M30xopHoe HarpeBaHue BOJbI U BOJSHOTO Hapa. 2. MccnenoBanue mpouecca
annabaTHOTO UCTEYCHHS BOASHOTO Mapa (Bo3ayxa) 4yepe3 Cy>)KHBArOIIeecs COTIo. 3.
Onpenenenre TEPMOAMHAMUYECKUX CBOWCTB BO3yXa Mpu atMochepHoM AaBieHud. 4. L{ukisl
napoTypOnHHbBIX ycTaHoBOK ([1TVY). Biusinue mapaMeTpoB Ha SHEPreTUIECKYIO
s dexruBHOCTh IIMKA [ITY.

KoHTpoJibHbIE BONIPOCHI/3aJaHUA:

YMerTs: HKCHEPUMEHTATBHO 1.CxeMmbl 3KCIIepUMEHTATIbHBIX YCTAaHOBOK, IPUHIIMIT
onpeacisitTb  TCPMOANHAMUNYCCKUC pa6OTI)I.

XapaKTEePUCTUKU IPOLIECCOB 2.0mnpeneneHye napaMeTpoB COCTOSTHHSL.

pEeaJIbHOTO Ta30B 3.Pacuet paboThl, TEMIIOTHI.

4.OCHOBHBIE 3aKOHBI TEPMOJIMHAMUKH.
5.M3o0paxeHue nporeccoB B quarpaMmax.
6.0mpeneneHue napaMmeTpoB BIAKHOTO BO31yXa
7.Pacuer mapaMeTpoB BO3/lyXa B IIPOLIECCE CYIIKH,
XapaKTEPUCTUKU MPOLIECCOB

OnucaHue MKaJbI OlleHUBAHUS

Oyenka: 5
Huorcnuii nopoe evinonnenus 3a0anus 6 npoyenmax: 90
Onucanue xapakmepucmuxu evlnoanenus 3Hanus: O1eHKa "0TINYHO" BBICTaBISIETCS €CIIH 3aJaHue
BBITIOJIHEHO B MOJTHOM 00bEME WJIM BBITIOJIHEHO MTPEUMYIIIECTBEHHO BEPHO, B CPOK

Oyenka: 4
Huoicnuti nopoe evinonnenus 3aoanus 6 npoyenmax: 10
Onucanue xapaxmepucmuxu evinoaneHus snanus: OueHKa "Xopoo" BBICTABIIAETCS €CIIN
OO0JIBIIMHCTBO BOIIPOCOB PACKPHITO. BBIOPAHO BEPHOE HANpaBJICHUE JUIsl pEIIeHUs 3a/1a4

Oyenxka: 3
Huorcnuii nopoe evinonnenus 3adanus 6 npoyenmax. 50
Onucanue xapaxmepucmuxu evinoneHus shanus: OneHka "yI0BIEeTBOPUTENIBHO" BHICTABIIAETCS
€CITM 3aJJaHue MPEUMYIIECTBEHHO BBITIOTHEHO

Oyenka: 2
Onucanue xapaxmepucmuxu evinoanenusi snanus: OTNeHKa "HeyTOBICTBOPUTEIILHO" BEICTABIISICTCS
€CJIM 3aJIaHUE BBIITOJIHEHO HEBEPHO UJTU MPEUMYIIECTBEHHO HE BBHIMOJTHEHO
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COJIEPKAHUE OLIEHOYHBIX CPEJICTB TIPOMEXXYTOUYHOM ATTECTAIIUA
3 cemecTp

@opMa NPOMEKYTOUYHOM aTTecTalumM: JK3aMeH

IIpumep Onsiera

1. ®opMyIUpOBKH U aHANUTHYECKUE BbIpaxkeHUs [lepBoro 3akoHa repmoauHamuku. llonarue
BHYTPEHHEHN SHEPIrUH, €€ CBOMCTBA.

2. IlonsTre s3kcepruu. JKCEprusi ICTOUHMKA TEIUIOTHI ¢ IOCTOSIHHOW U IIEPEMEHHOU
TeMIeparypoil. DxcepreTudeckast QyHKIHS.

3.0npenenuTs MOIHOCTh TPUBOJAHOIO 3JEKTPOABUIaTeNsl KoMipeccopa N U KOJUYECTBO
OTBEJEHHOI0 B KOHLIEBOM OXJIAUTENE TeIia (), €CIIM U3BECTHO, UTO B KOMITPECCOPE AUOKCHUJ]
yraepoaa CxKUMaeTcs aquabaTHo u3 cocTosiHus ¢ p;=1,3 6ap u t;= 15°C no naBnenus p,=14
0ap, a OXJIaKIeHHE TIPOU3BOAUTC 110 t3= 24°C. Pacxon rasa V,, =50 H. M3 /muH. [IpencraBuTh
npoueccsl B quarpamMmax Pv; Ts nuarpammax.

IIpoueaypa nposenenus

[IpomexxyTounast arrecTalsi MO AWCHUIUIMHE B (OpMe DSK3aMEHAa MPOBOAUTCS B TEPUOJ
9K3aMEHAIIMOHHOM CcecCHM. DK3aMeH IpPOBOIUTCS B yCTHOH ¢opme. CTyneHTy Ha MOATOTOBKY K
ounery orBoautcs Bpemsi 60 muH. Bpemst onpoca oOy4aromerocst He 6onee 30 MuH. DK3aMeHATOp
oueHHBaeT o00OBEM OTBeTa IO OwWjeTy, BIpaBe 334aTh OOydaroueMycs JIOTOJHUTEIbHBIC
TCOPCTUUCCKHUEC U NPAKTUUCCKHUE BOIIPOCHI M3 IMEPCUHA BOIIPOCOB AUCHUIIIWHBI. CTYIIGHT MOXKET
HOJIB30BaThCsl paboueil mporpaMMoll AMCHMILIMHBL M KAJIBKYJISITOPOM, a TaKXKe C pa3pelieHus
HK3aMEHaTOpa yueOHON U CIPaBOYHOM JINTEPATypOi 1 HOPMATUBHBIMU IOKYMEHTAMHU.

L. Ilepeuens Kkomnemenyuii/uHOUKAmMOoOpPo8 u KOHMPOIbHBIX 60NPOCOE NPOGEPKU PE3YTbM AN 08
0C60EeHUA OUCYUNIUHDL

1. Komnerennus/Muankarop: N-Sonk-3 JleMOHCTpUpYyeT MOHUMaHUE (PU3NYECKUX SBICHUN U
yMEEeT MPUMEHTh PU3NYECKHE 3aKOHBI MEXaHUKH, MOJIEKYJISIPHON (PU3UKU, TEPMOTUHAMUKH,
IIEKTPUYECTBA U MAarHETU3Ma JUIsl PEIICHUS TUIIOBBIX 3a/1a4

Bomnpocel, 3axanus
1. TepmoanHaMuUECKre CBOMCTBA peallbHbIX Ta30B. p,V-quarpamma.
2.TepMoauHaAMHUECKHE CBOMCTBA U MPOLIECCHI UICAIBHOIO Tra3a.
3.Kanopuueckue cBOMCTBA UI€ATBHOTO T'a3a. MoJEKyIsIpHO-KUHETUYECKAs TEOPHS
TEINIOEMKOCTH T'a30B
4 .BHYTpeHHSS1 SHEPTUS U SHTAJIbINA WIEAIbHOTO rasa.
5.Pacuet nporeccoB 11l BOJSHOTrO mapa.
6.TepMoinHaMHUUecKasi CUCTEMA U OKpY Karollias cpefa.
7.1uxn Kapnuo u ero KIT/]
8. TepmonuHamuueckue UkIbl B T,s-1uarpamme.
9.PacueTr TepMOAMHAMHYECKUX CBOMCTB UJICAJIbHBIX FA30B MO CBOMCTBAM KOMIIOHEHTOB

MarepuaJsl 1JIs1 NIPOBEPKHU OCTATOYHBIX 3HAHUN
1.YpaBuenue Knaitnepona-MeHnneneeBa
OTBeTHL:
PV=vRT, U=IR, XI=0 ,q=Au+l
Bepnwsiit orBer: PV=VRT
2.BHyTpeHHsIsl SHEPTUsl UACAIBHOTO ra3a 3aBUCUT TOJIBKO OT
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OTBeThI:

JABJICHUSI, TEMIIEPATYPhl, BIAKHOCTH, SHTAIBIIUN
BepHblil 0TBET: TEMIIEPATYPBI

3.B kakux equHUIIAX U3MepsieTcs yAenbHas n300apHas TeII0eMKOCTh ra3a?
OTBeTHI:

Bt/m2, xJ[x/(kr-K), kI1a
Bepnwsrii otet: kJ[x/(kr-K)

4. TepMOAMHAMUYECKHUI MIPOLIECC, TPOTEKAOIIUI MTPU MOCTOSHHOM TeMIIepaType, Ha3bIBACTCS:
OTBeThI:

anabaTHBIN, TOJIMTPOITHBINA, H30TEPMUUYCCKUN
BepHbIi1 OTBET: U30TEPMUYECKUI

5.Kakas u3 ¢hopmy siBIsieTCS BRIpAXKEHHEM 1-To 3aKOHA TEPMOIMHAMUKH ?
OTBeThI:

dg = du, dg = du + pdv, dg = dh, dg=RT
Bepwnpsiii otBet: dq = du + pdv

6.Br1GepuTe 17151 H30XOPHOTO Mpoliecca BbIpaxeHue | 3akoHa TepMOIMHAMUKH
OTBeTHI:

p/T=const, p*T=const, h=const, q=0
Bepusrii otBet: p/T=const

7.Bb1GepuTe 17151 ©30XOPHOTO Mpoliecca BbIpaxeHue | 3akoHa TepMOIMHAMUKH
OTBeTHI:

p/T=const, p-u=const, h=const, q=0
BepHsliii oTBeT: u=const

8.EnuHuiia u3MepeHus BeTUYHHbI h
OTBeTHI:

kBT, [Tackans, [[x/kr, oC
Bepnbrii orBet: [[x/kr

2. Komnerenuuss/Muauxkarop: N/1-2onk-4 JleMoHCTpUpyeT MOHMMaHUE OCHOB TEPMOJUHAMUKH,
OCHOBHBIX 3aKOHOB TEPMOJINHAMUKH U IPUMEHSET UX Ul Pacu€TOB TEPMOIMHAMUYECKIX
IIPOLIECCOB, LIUKJIOB U UX IOKa3aTeyen

Bomnpocel, 3axanus
1.®opmMynupOBKH BTOPOTO 3aKOHA TEPMOJIMHAMUKHU U CBSI3b MEXKIY HUMHU
2.0cHoBHBIE U depeHInaTbHbIE YPaBHEHNS TEPMOAMHAMUKHI
3.Pacuer npouieccoB 151 BOASHOTO mapa
4 KpyroBble MpOIEeCChl WJIA UKITHI.
5. TepmoiMHaAMUYECKUE IIUKIIBI B p,V-AHarpaMMe.

II. Onucanue wkanvl ouenusanus

Ouyenka: 5
Huorcnuii nopoe evinonnenus 3adanus 6 npoyenmax. 90
Onucanue xapakxmepucmuxu 8vinoineHus sHanus: PaboTa BRINONHEHA B paMKaX "TPOJABHHYTOrO"
ypoBHs. OTBETHI JaHBI BEPHO, Y€TKO CHOPMYITUPOBAHHBIE OCOOCHHOCTH MTPAKTHYCCKHUX PEIICHHM.
Ha nononHuTenbHBIE BOMPOCH! CTYACHT MOKAa3ajl, YTO BIaIeeT MaTepruaIoM U3Y4eHHON
JICITUTUIAHBI, CBOOOIHO IPUMEHSICT CBOM 3HAHUS JUISI OOBSICHCHHS Pa3IMYHBIX SBJICHHHA U PEIICHUS
3a7a4

Ouenka: 4
Huodicnuii nopoe svinonnenus 3aoanus 6 npoyermax: 10
Onucanue xapakmepucmuku 6blnoHeHus 3nanus: Paborta BbINOIHEHA B paMKax "0a30Boro"
YPOBHS. BOJIBIIMHCTBO OTBETOB JIaHbI BEPHO. B yacTh MaTepualia €CTh He3HAUUTEIILHBIC
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HEJOCTaTKU. B 0TBeTax Ha Ha JOMOJHUTEIBHBIE BOIIPOCHI CTYICHT AOMYCTHUI HEMPUHITUITHAIILHEIC
OILINOKH.

Oyenka: 3
Huoicnuii nopoe evinoanenus 3aoanus 6 npoyenmax. 50
Onucanue xapaxmepucmuxu vinoineHus snanus: Pabora BeIOTHEHA B paMKax "moporoBoro"
ypoBHsi. OCHOBHAs 4acThb 3a/laHusl BHINOJIHEHA BepHO. Ha nonomHuTenbHbIe BOIPOCHI OTBETHII C
rpyobMu ormrOkamu. CTYICHT HE BBITOTHIII IPAKTHYECKOE 3aIaHUE U3 IK3aMEHAIIMOHHOTO
ouiiera, HO JIMOO HAMETHIT TPABWIIBHBIN ITyTh €T0 BBIIIOJIHEHUS, JTU00 10 YKa3aHUIO IK3aMeHaTopa
peLn IpYryro 3a1a4dy U3 TOTO K€ pas3jiesia AUCHUILUIMHBIL.

Ouenka: 2
Onucanue xapaxmepucmuxu vinoineHus 3nanus: Pabora He BBINIOJIHEHA WIN BBITIOJTHEHA
MPEUMYIIIECTBEHHO HEMPABUIHLHO

II1. IIpaguna évicmasnenus umo2o80i OyeHKU no Kypcy

Onenka ompexensercss 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

1. 1 MpuHUMNManbHaa cxema NapoTypbUHHOM YCTaHOBKM Ha neperpetom nape. LUukn MTY Ha neperpetom
nape (umMkn PeHKknHa) B p,v u T,s anarpammax. OCHOBHble XapaKTepuctMkm umkna NTY (KN4,
MOLLHOCTb, YAe/IbHble pacxoAbl Napa, TONANBA U TeNIOTbI).

2. 2. Uwnkn ABC co cropaHmem npu NOCTOAHHOM AaBneHun (uykn Ansens). OCHOBHbIE XapaKTEPUCTUKK
LUMKNa (CTeneHb CKaTuA, CTeneHb npeasapuTenbHoro pacwmpenus, KN4 umkna, pabota unkna).

3. 3. BogasHoit nap npu gasneHmn pl = 6 MMa n Temnepatype t1 = 480 2C nocTynaeT K Cy*KMBaoWMM
COMNJIam C HaYyaNbHoW ckopocTbio Wl = 180 m/c. JaBneHue 3a connamum pcp = 2 MlMa. Onpeaenvts
CKOPOCTb UCTEYEHMA M NNOLWAAb BbIXOAHOIO CEYEHUA COMa, eCIU pacxos napa m = 1,5 Kr/c.
N306pas3nTb npouecc B gnarpammax h,s n T,s.

IIpoueaypa nposenenust

[TpomexxyTouHast arTecTausi MO JIUCHMIIMHE B (opMe »HK3aMeHa MPOBOAUTCS B MEPUOJ
HK3aMEHALIMOHHOW cecCHM. DK3aMeH IPOBOAMUTCA B yCTHOH ¢opme. CTyIeHTy Ha MOATOTOBKY K
6unery orBoautcs Bpems 60 muH. Bpems onpoca obyvaromierocst He 6oiee 30 MuH. DK3aMeHaTOp
OlICHMBaeT 00beM OTBeTa IO OuieTy, BIpaBe 3aJaThb OOy4aroleMycs JOMOJHUTEIbHbIE
TEOPETUYECKHE U NMPAKTUUYECKHE BOIPOCHI M3 IEPEYHsS BONPOCOB AUCHMILIMHBL. CTYIEHT MOKET
M0JIb30BaThCs pabodeil mporpamMmol IUCHUIUIMHBI M KaJbKYJISTOPOM, a TakXe C pa3perieHus
9K3aMeHaTopa y4eOHOW U CIIpaBOYHOM JTUTEpaTypOil U HOPMATUBHBIMU JTIOKYMEHTaMH.
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I Ilepeuens Kkomnemenyuil/uHOUKAMOPO8 U KOHMPOIbHBIX 60NPOCOE NPOGEPKU PE3YTbM AN 08
0C60EeHUA OUCUUNIUHDL

1. Komnerenuusi/Muaukarop: U-Somnk-3 JemoncTpupyer nonnmanue Gu3nYecKux sBICHUHN U
yMeeT NPUMEHATh (U3NYECKHE 3aKOHbl MEXaHUKH, MOJIEKYJISIpHON (DU3UKH, TEPMOJUHAMUKH,
JIEKTPUYECTBA U MAarHETU3Ma JUIsl pELIEHUs TUIIOBBIX 3a/1a4

Bomnpocel, 3axanus
1.Kommnpeccop ¢ BpeaHbIM 00beMOM
2.CxeMa U MK BO3IYIIHOM XOJIOAUIBHONW YCTAaHOBKU, XapaKTePUCTUKH 3D (PEKTUBHOCTH.
3. IlpuHnmmuansHas cxeMa U MUK ra3oTypOouHHoi yecranoBku (I'TY) ¢ moaBo10M TerioThl
IIPU OCTOSIHHOM JIaBJICHUH
4. M3o06paxenue nukios [IBC B p, V- u T,s- quarpammax, ocHOBHbIE XapakTepuctuku u KI1/{
IIUKJIOB.
5.laBiieHue Bo3ayxa mnepen cykuparomumcs corwiom 1,5 MIla, 3a corutom 5 6ap. Kak Oyner
MEHSTBCS CKOPOCTh BO3/IyXa Ha BBIXOJIE U3 COILIA MPU YMEHbILICHUH JIaBIEHUS 3a COIIoM?

6.Kak n3meHnsercs MmapaorajlbHOC AaBJICHHUC BOJSAHOIO I1apa PII BO BJIA)KHOM BOSIIYXC?

2. Komnerenuust/Muaukarop: UJI-2omk-4 J[eMOHCTPHPYET MOHUMAHKME OCHOB TEPMOJAMHAMHUKH,
OCHOBHBIX 3aKOHOB TEPMOJMHAMUKH ¥ HPUMEHSET UX JUIS PACUETOB TEPMOUHAMUIECKUX
IIPOLIECCOB, IIMKJIOB M UX MOKa3aTesei

Bonpocel, 3a1anns
1.uki u cxema napoTypOMHHOMN YCTaHOBKH C IIPOMEXKYTOUYHBIM IIEPErPEBOM Mapa.
2.11MKJIBI ATOMHBIX CTAHLIUN C BOASHBIM TEIIJIOHOCUTEIIEM.
3. Tepmuueckuii KI1/1, 3aBucumMocTb €ro ot 4ucia nogorpeareneii u TeMieparypbl
IIUTATEJILHOU BOJBI.
4.TepMoauHaAMUYECKHE LIUKIIBI TAPOTa30BbIX YCTAaHOBOK
5.M300paxkenne nukioB apuraresneil BHyrpensHero cropanus (IBC) B p,V- u T,s- nuarpamMmmax

Matepuaibl 1/151 IPOBEPKH OCTATOYHBIX 3HAHUM
1.CoctosiHre BOASHOTO napa (M BoAbl) 3aJaHo napamerpamu p = 30 6ap; v = 0,0010 m3/kr.
OnpenenuTs 3TO COCTOSHUE, UCTIONB3Ys TaOIUIbl TEPMOJUHAMUYECKUX CBOMCTB BOJBI U
BOJISIHOTO T1apa.
OTBeThI:
KHUJKOCTb,
nen,
IIepEerpeThIil nap
BepHbplil 0OTBET: KUJKOCTh
2.9} peKTUBHOCTD XOIOAUIBHON MAIIIMHbI OLIEHUBACTCS
OtBerTsI:
KIIJI yctanoBKU;
XonoAuIbHBIM K03 (PHUIIMEHTOM YCTaHOBKH;
Koadduunentom npeodpazoBaHust TEIIOTH YCTaHOBKH;
Tennonpon3BoAUTETFHOCTHIO YCTAHOBKH
Bepublit otBeT: X0n01MIbHBIM KOY(QPHUIIUEHTOM YCTaHOBKU
3.Comio — 3T0 YCTPOUCTBO, B KOTOPOM IPOUCXOIUT
OtBeThI:
YBenuueHne Macchl OTOKA;
YMeHblIeHHE CKOPOCTH MOTOKA;
CKopoCTh MTOTOKA HE U3MEHSIETCS;
YBenuueHne CKOpoCTH MOTOKa
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BepHblil OTBET: YBEIMYEHUE CKOPOCTH ITOTOKA
4.IMuxn KapHo cocTouT u3:
OTBeTHI:
JIByx n300ap u IBYX U30TEPM;
JIByx u30TepM U IBYX aauadar;
JIByx n30X0p U ABYX U300ap;
JIByx U30X0p U ABYyX anuadar
Bepnsiii otBeT: JIByX H30TE€pM U ABYX aguadat
5.Kakas BenuumHa OCTOSHHA IPU aiuabaTHOM JIpOCCEIUPOBAHUU?
OTtBeTsI:
BHYTPEHHSIS1 SHEPIus,
SHTAJIBIINA,
TEIUIOTA,
BJIQXKHOCTh
BepHubliit oTBeT: DHTaNbBNNA
6.I1o xakoii popmyre onpenensercs TeXHUUecKas paboTa paciiupeHus B TypOuHe
OTBeTHI:
I=ul-u2
I=RT
I=h1-h2
=0
Bepusiii oret: 1=h1-h2

7.B kakux equHUIIAX U3MEpsIETCs yAeabHas paboTa U3MEHEHUs 00beMa, coBepIliaeMasi Ta3oM B

TEPMOJIMHAMUYECKOM Tpouecce?
OTBeTHI:

Br/kr,

k/x/(xr-K),

kJK/KT,

KBT-u
Bepunpsiii otBeT: kJ[K/KT

Ty
Hy
P
e E
F | L]
# !'-.
o fa 7
8. 5
YBenuuenue HavanbHOTro JaBneHus pl (pla>pl) BoasHoro mapa (meperpeToro napa)
MPUBOJIUT
OtBeThI:

K yBennuenuto Tepmuyeckoro KIT/I mapoTypOuHHON yCTaHOBKY;
K ymensiienunto tepmudeckoro KIIJ] mapoTypOuHHOM ycTaHOBKH;
He npuBoaut x nsmenenuto repmudeckoro KITJ{
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Bepusriit otet: K yBenmuenuto repmuueckoro KI1/1 mapoTypOuHHON yCTaHOBKH
9.TemoBoii ABUTATENb 3a OJIMH LUKJI IToy4daeT oT HarpeBarens q1=200 k/[>x TemioTsl u
otnaet xosnoaunpHuKy q2=80 x/Ix. Yemy pasen KII/] atoro asuraresns (%)

OTtBeTsI:

60%,
20%,
100%,
45%
Bepusriii otBet: 60%

II. Onucanue wikanvl oueHuBanus

Ouyenxa: 5
Huoicnuii nopoe evinoanenus 3aoanus 6 npoyenmax. 90
Onucanue xapakmepucmuku 6blnoIHeHus 3uanus: PaboTa BeIIONIHEHA B paMKax "MPOABHHYTOTO'
ypoBHs. OTBETHI JaHBI BEPHO, YETKO CPOPMYITUPOBAHHBIE OCOOCHHOCTH MPAKTUYECKUX PEIICHUN

'

Ouyenka: 4
Huoicnuii nopoe evinonenus 3aoanus 6 npoyenmax. 70
Onucanue xapaxmepucmuxu eblnoaineHus 3nanus: PaboTa BeinmojiHeHa B pamkax "0a3oBoro"
YPOBHS. BOJIBIIMHCTBO OTBETOB JJaHbI BEpHO. B uacTu MaTepuaiia ecth He3HAUUTEIbHBIC
HEJOCTaTKH

Oyenka: 3
Huoicnuti nopoe evinonnenus sadanus 6 npoyenmax.: 50
Onucanue xapaxmepucmuxu vinoineHus sHanus: Pabora BeIONIHEHA B paMKax "moporooro"”
ypoBHs. OCHOBHAS 4acTh 3a/IaHUS BBITIOJTHEHA BEPHO. HA BOMPOCHI YIIIYOJIEHHOTO YPOBHS

Oyenka: 2
Onucanue xapaxmepucmuxu vinoiheHus 3nanus: Pabora He BBITOJIHEHA WIX BBITIOJTHEHA
MPEUMYIIECTBEHHO HEMPaBUIHLHO

1I1. Ilpasuna évicmasienusn umozo80i OyeHKu no Kypcy

Ouenka ompezensercs B cooTBeTcTBUHM ¢ [lonoxennem o OalIbHO-PEUTHHTOBOM CcHCTEME IS
cryneatoB HUY «MOW» Ha ocCHOBaHWU CEMECTPOBOU M aTTECTAIIMOHHON COCTABIISIFOIINX.
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