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Komnemenyus:

Ilepeuenv komnemenyuil ¢ yKazanuem ypoeHeil ux popmuposanus

OIIK-2 Cnocoben ucnonvszosams mamemamudeckue, uzuveckue, Qu3uUKo-xumuyecKkue, Xumuieckue memoowvl 0Jisl peueHus: 3a0ay npopeccuoHanbHol

oesamenbHoCmu

OIIK-2.1 3uaem ocHogbl OughghepenyuanvHo20 U UHMESPATbHO2O UCYUCTeHUS, OupOepeHyuaIbHbIX YPAaeHeHUl, meopul 8eposimHoCmel U

mamemamuyecKkoul cmamucmuku, mexHuveckue u npocpammubsle cpedcmea peaiusayuu MHQbopMCZI/ﬂ/lOHHblx meXHOﬂOZMﬁ, dmwuecxue OCHO6bl

MEXAHUKU, d)uS’uKu Konebanuil 60OJIH, JJleKmpudecmea U macHemusma, 3]l€Kmp00MHaMuKu, cmamucmuyecKkoll 4)”31/{]('1/! u mepMOOZ/lHClMMKu, OCHOB6bl

XUMUu, npurHyunvl CmMpoeHus seujecmed, OCHOBbl KJZClCCud)uKaI/;MM COQOHH@HMIZ, OCHOBHblE MEXAHU3MbL NPOMEKAHUS XUMUYECKUX peam;uﬁ, OCHOBHblE

3dKOHDbI mepMOOZ/lHdMMKM

OIIK-2.2 Ymeem nposooumsv aHanu3 QyHKyuil, peuwams OCHOGHblE 3A0ayu Meopuu BepoIMHOCIU U MAMEMAMUYeckol CMAamucmuKku, peuams

YpPAaeHERUA U CUCmMEMDbl ()uqbqbepem;uaﬂbnblx prZGHeHuZZ, pa6omamb 6 Kauecmee nojibzoeameisl NepCOHANIbHO2O KoMnbomepd, UcCnolb3oedmbs

YUCTIEHHbIE MemoObl PEULEHUA mamemamu4ecKux 361()61’{, UCnob306amb A3bIKU U CUCMIEMBL NPOCPAMMUPOBAHUS, UCNOIb306ANTb qbus’uuecxue 30dKOHDLI,

Xumudeckue 3aKOHbl, mepMOOZ/lHdMull€CKu€ Cnpaeoy4Hble aaHHble, pes3yibmanivl qbu3ul<o-xwuuqec1<oeo IKCnepumenma

OIIK-2.3 Brnaoeem naswvikamu UCHOIb308AHUSL MAMEMAMUYECKO20 annapamd, HaeblKamu noucka u obmena qubopMauueﬁ 6 27100ANbHBbIX U JIOKAJIbHBIX

KOMNbIOMEPHLIX CeMSAX, MEXHUUECKUMU U NPOSPAMMHBIMU CPeOCMEAMU 3auumsl UHGopmayuu, nposedeHus: uuieckux usmepeHull, KoppeKmHou

OYEHKU noepemuocmeﬁ, I’lpOBé()@HUﬁl ()MCI’Z@pCHOZO anaiuza u cunmesd, IKCNEPUMEeHmantbHblMu HABbIKAMU onpe()eﬂeHu}z qbu3utte01<ux U xXumuvecKkux

CB0UCME COeOUHEHUL, YCMAHOBNEeHUs CMPYKMYPbl COCOUHEHU, HABLIKAMU PEUEeHUsl MUNOBbIX 3a0ay 8 001ACMU XUMUYECKOL MePMOOUHAMUKU

gbu3uttecxue OCHOB8bl Me€EXAHUKU, qbu3ul<u

Hnoekc Cooeporcanue Jlexuuu Ilpakmuueckue Jlabopamopusie Haumenosanue
3anamus OUEHOUYHO020
Komnemenuyuu KomnemeHnyuu 3anamus
cpeocmea
OIlK-2.1 3naem ocHnosbl  Ougpepenyuanbhoco u Tema - Tema 3,5,6,10 | Tecr.
UHMEZPaNbHO20 ucuucnenus, | 1,2,3,4,5,6,7,8,9,10 JlaboparopHeie
. THI.
ougepenyuanvrvlx  ypasHenuil, meopuu pabo
. . Pedepar.
eeposimHocmell u MamemamuyecKo KoHTposHas
CmamucmuKu, mexHu4ecKue u paboTa(asst 3a049HOM
npocpamMmmuble  Cpeocmea  peanuzayuu topmbr 00y eHHs).
ungopmayuonHvix MexHon02Ul,




Konebanuil BOJIH, aJlekmpuuecmea u

MazHemusma, 91eKMPOOUHAMUKU,
CMamucmuyecKou Qusuxu u
MepMOOUHAMUKU, OCHOBUL Xumuu,

APUHYUNBL CMPOEHUsL 8eujecmed, OCHOBbL
Kraccuuxkayuu  coeOuHeHull, OCHOBHbIE
MeXamusmvl — NPOMEKAHUS  XUMUYECKUX
peaxyuii, OCHOBHbLE 30KOHbL

MepMOOUHAMUKU

OIIK-2.2

Ymeem  mnposooumv  amanuz  gyuxyui,
pewams  OCHOGHble — 3a0ayu  meopuu
8eposimuocmu u Mamemamuyeckoul
CMAmMUCmuKy,  pewams  YPaeHeHus U
cucmemvl OughghepeHyuanbHuIX ypasHeHull,

pa6omamb 6 Kadecmee nojvbzoseameis

nepcoralbHoco Komnsiomepa,
ucnojibzoeambs HYUCJIEHHblE Memoobl
PpPeuleHuA mamemamudecKux 3Claalt,

ucnojivzoeambs A3bIKU u cucmemaol
npocpammupoearusl, ucnojibzoeambs
@MS’MU@CKM@ 3AKOHbl, XUMUu4YecKue 3aKOHbl,
mepMOC)uHaMMHECKue Cnpaeo4Hble aaHHble,
pes3yibmanivl gbus*wco-xwwuttecxozo

IKCcnepumenma

Tema
1,2,3,4,5,6,7,8,9,10

Tema 3,5,6,10

Tecr.
JlaGopatopHsbie
paboTHI.

Pedepar.
KonTponbshas
paboTa(asst 3a049HOM
(hopMbI 0OyUdeHuS)..




OIIK-2.3.

Braoeem HABbLIKAMU UCNONb308AHUS
MamemMamuyeckoeo annapamd, HAGbIKAMU
noucka U obmeHa  uHGopmayuel 8
2N0OANbHBIX U JIOKATIbHBIX KOMNLIOMEPHBIX
Cemsx, MeXHU4eCKUMU U NpOSPAMMHBIMU
cpedcmeamu 3auumol unghopmayuu,
npoeedenuss  usuveckux — uMepeHull,
KOPPEKMHOU ~ OYeHKU  NOZPeutHocmell,
npoeedeHust  OUCNEPCHO20  aHAIU3d U
CUHMe3d, IKCNEPUMEHMAbHBIMU HABLIKAMU
onpedenenusi QuU3UYECKUX U XUMUYECKUX
CBOUCME  COCOUHeHUU,  YCMAHOBIEeHUs
CMpYKmMypol coeOuHenu, HABbIKAMU
peuwleruss munosvlx 3a0a4y 6 obracmu

XUMUYECKOU mepModuHaMuKu

Tema
1,2,3,4,5,6,7,8,9,10

Tema 3,5,6,10

Tecr.
JlaGopatopHsbie
paboTHI.

Pedepar.
KonTponphas
pabota(mist 3a09HOH
(hopMbI 0OyIeHNS)..




Ilepeuens ouenounvix cpeocme no oucyuniaumne (Mo0oynio)

®opma o0yueHus HaunmeHnoBanue KosauuyectBo 0an108
OLICHOYHBIX CPEACTB

OYHast Tect max 20 - min 10
Pedepar max 20 - min 10
JlabopatopHbie pabOTHI max 60 - min 40

HUTOIro

max 100 - min 60

O4YHO-3a04YHasi1

@Dopma KoHmpoaa —3auem
Tect max 20 - min 10
Pedepar max 20 - min 10
JlaGopaTopHbie pabOTHI max 60 - min 40

HUTOIro

max 100 - min 60

Dopma KoHmpona —3auem

3a04yHas
(3aouHas Ha 6aze BO)

Tect max 20 - min 10
KonTponwsHas padoTa. max 20 - min 10
JlaGopaTopHbie pabOTHI max 60 - min 40

HUTOIro

max 100 - min 60

Dopma KoHmpoasa —3auem

®opma o0yueHus

HauMeHOBaHNE OLEHOYHBIX
CpeicTB

KoaudecTBo 0a/1710B

OuHast/09H0-3a09Has
/3a04Has /(3ao4yHas Ha Oa3e
BO)

KypcoBas pabora

max 100 - min 60




IlIkana oyenueanun

Hudposoe
BbIpaKeHHe

Beipakenue B
oannax:

CioBecHoe
BbIpaKeHH e

Kputepun oneHKH HHIMKATOPOB JOCTHKeHHsI MPU (popMe KOHTPOJIS:

3K3aMeH / 3a4eT ¢ OLeHKOoI

3aueTr

5

87 -100

OTiaraHO
(3auteHo)

OneHka «OTIIMYHO» BBICTABISIETCA CTYNEHTY, €CIH TEOpPETHYECKOe
CoJIepKaHUE Kypca OCBOEHO TOJHOCTHIO, 0e3 Mpo0esoB; UCUEPIBIBAIOIIE,
[OCJIEI0BATENbHO, YE€TKO M JIOTUYECKH CTPOMHO W3JIaraeT Marepua;
CBOOO/HO CIpaBisIeTCs C 3aJadaMH, BONPOCAaMH W APYTUMHU BHUIAAMU
MPUMEHEHUSI 3HAHWM, HCIOJNB3YEeT B OTBETE JIOMOJHUTEIBHBIM MaTepual
BCE MPEAYCMOTPEHHBIE MPOrPaMMON 3aJaHUs BBIMOJTHEHBI, KauYeCTBO HX
BBITIOTHEHHUS OIIEHEHO YHCIIOM OajuioB, ONM3KUM K MaKCHMalbHOMY;
AHATM3UPYET TIOMYyUYCHHBIE PE3YNbTATHI; IPOSBISET CAMOCTOSTEIBHOCTH
NP BBITIOJTHEHUU 3aJaHUI

74 - 86

Xopo1o
(3auTeHo)

OLleHKa «XOpOIIIO» BBICTABISIETCS CTYNCHTY, €CIH TEOPETHUUECKOE
collep)KaHHEe Kypca OCBOSHO IIOJTHOCTHIO, HEOOXOIWMBIC IPAKTUYECKHE
KOMIIETEHIINK B OCHOBHOM C(OPMHPOBAHBI, BCE MPEIyCMOTPEHHBIE
porpaMMoi oOyueHHs] ydeOHBIC 3aJlaHUS BBITIOJHEHBI, Ka4eCTBO HX
BBIMIOJIHEHUSI JOCTATOYHO BbICOKOE. CTYIEHT TBEpPAO 3HAET Marepual,
CPAMOTHO M MO CYLIECTBY H3JIaraeT €ro, He JOIMYyCKas CYIIECTBEHHBIX
HETOYHOCTEW B OTBETE HA BOIPOC.

60 - 73

Y nosiersopu
TEJBHO
(3auTeHo)

OneHka  «yIOBJIETBOPUTENHHO»  BBICTABISETCS  CTYAEHTY,  €CIH
TEOPETUUECKOE COJEepKaHHUE Kypca OCBOCHO YacTUYHO, HO MHpoOenbl He
HOCSAT CYIIECTBEHHOI'O XapakTepa, OOJBIIMHCTBO TPEIYCMOTPEHHBIX
MPOTPaMMOii 3aJ]aHNH BBITIONIHEHO, HO B HUX UMEIOTCS OIIMOKH, TIPH OTBETE
Ha TIOCTaBJIECHHBIM BOIPOC CTYIEHT JOMYyCKaeT HETOYHOCTH, HEIOCTATOYHO
npaBuWiIbHble (OPMYJIUPOBKH, HAOIIONAIOTCS HApYLIEHUS JIOTHYECKON
MIOCJIEIOBATENHHOCTH B U3JI0KEHHUH TPOrPaMMHOT0 MaTepHaIa.

Ornenka

JIOTUYECKU
CTyJICHTA,

OINOKY U TIp

«3aUTCHO»
CTYJEHTY, €CIH OTBETHI
TeMaM JIUCIUILINHBI
H3JIOKEHBI,
HE3HAYHUTEIbHBIC HEIOYEThI
TaKue
CaMOCTOSITETEHOTO

KakK

BBIBOJIA,

BBICTaBJISICTCS
Ha BOMPOCHI IO
MOCJIEJOBATEbHBI,
JIOTTYCKAaIOTCSI

B OTBETE
OTCYTCTBHUE
pedeBsble

Hwmxe 60

Heynosnersop
HUTEIHHO
(He 3auTeHO)

OHeHKa «HCYOOBJICTBOPUTECIIBHO» BBICTABJIACTCA CTYACHTY, €CJIM OH HE
3HACT 3HAYUTEIBbHON dYacTh nporpaMMHOIo Marepuajia, AOIYyCKacT
CYIIECTBCHHLIC OIJ_II/I6KI/I, HCYBCPCHHO, C OOJIBIINMU 3aTpyAHCHUSAMU
BBITIOJIHACT MIPAKTUYCCKUEC pa6OTLI, HCO6XO}II/IMLIe IMMPAKTUYCCKHUC
KOMIICTCHIIMM HC C(l)OpMI/IpOBaHI)I, OOJIBIIMHCTBO OpeaAyCMOTPCHHBIX
nporpaMMoﬁ 06y‘{eHI/I${ y‘l€6HBIX BaZLaHI/Iﬁ HC BBIIIOJIHCHO, Ka4€CTBO HX
BBITTOJTHEHHA OLICHCHO YHCJIIOM 6aJIJIOB, OIU3KHM K MHUHHUMAJIBHOMY

Orienka
CTYJICHTY,

«HC

€CJIn

3a4TEHO»
CTYJEHT

HC

BBICTABJISICTCA

3HaACT

OCHOBHEIX IIOHSITHUH TEMEI JAUCIHUIIINHEI,
HC OTBCYACT Ha OOIIOJHHUTCIIBHBIC H
HaBOJAIIMEC BOIIPOCHI MPETIOAaBaTCIIA.




KpaTKaﬂ XaPaKTEPUCTUKA OHCHOYHBIX CPEACTBA

Ne | Haumenosanue |Kpamxasa xapaxmepucmuka oyenounozo cpeocmea| IlIpedocmasnenue
n/n OUECHOYHO20 OUEeHOYHO20
cpeocmea cpeocmea 6 ponoe
1 2 3 4
1|JTabGoparopnas Ot10 BUJ yueOHOU paboThI, ETBI0 KOTOPOU siBiisieTcs | Tembl 1abopaTopHBIX
pabora H3y4YeHue (uccrnemoBanue, HM3MEpPEHHeE) |[paboT, KOHTPOJIbHBIC
XapaKTEPUCTHK JIAOOPAaTOPHOTO OOBEKTA. BOIIPOCHI 10 TEME
L{ens mabopaTOPHBIX 3aHATHI: OCBOCHHE M3Y4aeMO [Ta00opaTOpHOU
y4eOHOW JUCHUIUIMHBI, TPHOOPETEHHUE HABBIKOB|pabOTHI
MPAKTUYECKOTO TMPUMEHEHUs 3HaHWi  y4uyeOHOU
JUCHUIUIMHBI  (IUCUMIUIMH) €  HCIOJIb30BAHHEM
TEXHUUYECKUX CPEACTB U (WIK) 000pyI0BaHUS
2|Pedepar [IponyKT caMOCTOSITEIbHOM PaObOTHI CTY/IEHTA, Tewmsl pedepaTon
MPEJICTaBISIIOIINI cOO0M KpaTKoe U3NI0KEHUE B
MMCbMEHHOM BH/JIE MOTYYEHHBIX PE3YIbTaTOB
TEOPETUUECKOIr0 aHAIN3a ONPEIeICHHON HAyYHOH
(yaeOHO-HCCIe10BaTeNbCKON) TEMBI, TJe aBTOP
pacKpbIBaeT CyTh UCCIIETyeMOM MpoOIeMBl,
MPUBOAUT PA3JIMYHBIC TOUKU 3PCHUS
3{Tect Cucrema CTaHIapTU3UPOBAHHBIX 3aJaHUM, @OHJI TECTOBBIX
MO3BOJISOIIAs ABTOMATU3UPOBATh MPOUEAYPY 3a/laHui
WU3MEPEHMS YPOBHS 3HAHUN U YMEHUU
oOyuatorerocs.
4/KypcoBas pabora |KoHeuHBII MPOAYKT, MOTy4aeMbIil B pe3yibTare Tembl TpynmoBbIX

IJIAaHWPOBAHUA U BBIIIOJIHCHU S KOMITJICKCA y‘Ie6HBIX
U MCCIIEeI0BATENbCKUX 3a1aHuil. [To3BosseT OLleHUTh
YMEHHS OOYYaroIIMXCsl CAMOCTOSTEIHHO
KOHCTPYUPOBATh CBOM 3HAHUS B IPOLIECCE PELICHUS
MPAKTUYECKHX 3aja4 U IpobsieM, OpUEHTUPOBATHCS B
MH(POPMALIMOHHOM ITPOCTPAHCTBE U YPOBEHb
c(hOpMUPOBAHHOCTH AHATUTUYECKHX,
UCCIIEI0BATEIbCKUX HAaBBIKOB, HABBIKOB
MPAKTUYCCKOI'0 U TBOPYCCKOI'O MBIIIJIICHHS. Moxet
BBITTOJIHATHCS B UHAMBUYATbHOM MOPSIKE HITH
rpynnoi o0y4Jaronmxcs.

u/unu
VHTUBHTyaJIbHBIX
KYPCOBBIX paboT
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KonTponbhas
pabora

CpencTBo NpoBEPKH YMEHUN TPUMEHSITh
MOJIYYCHHBIC 3HAHUSA JJI PCIICHUA 3aaa4
OTIpEIeNIEHHOT0 TUIIA TI0 TEME UJIU pa3zeny.

Kommmrext
KOHTPOJIBHBIX
3aJJaHUN 10
BapUaHTaM




MunucTepcTBO HayKu U BhIciero oopasosanus Poccuiickoit @enepannu
HuxHEeKaMCKHAH XHMHKO-TEXHOJIOTHUSCKAN HHCTUTYT ((rinan)
benepaibHOTO TOCYAaPCTBEHHOTO OIO/IKETHOTO 00Pa30BaTEIBLHOTO YUPEXKICHUS
BBICIIETO 00pa3oBaHUsA
«Ka3aHCcKuil HallMOHAJIBHBIN UCCIIE0BATEIbCKUN TEXHOJIOTUYECKU YHUBEPCUTET

Daxynromem mexaHuueckKuu

Kageopa T[1AXT
Hamnpasnenue nmoaroroBku/crennaibHOCTh: 18.03.01 « XUMHYecKas TEXHOJIOTHUS

TecT
no qucauminie b1.0.24 «TexHu4eckasi TEpMOAMHAMHKA)

Bapuanr 1
1. OcHOBHBIE TapaMETPBI COCTOSIHUS TeJa:
1) abcontoTHOE AaBiieHUe; 2) yAelbHas TEIUI0Ta; 3) yAelbHbIM 00beM; 4) abcontoTHas
Temreparypa; S) yaenbHas pabota
2. JlaBneHue Taza B COOTBETCTBUH C MOJICKYJISIPHO-KHHETHIECKOHN TEOPHEH OpeeNnseTcs
COOTHOUICHUEM:
2 2 2
1)P=zn-ma) ; 2)P:§mw n; 3)P:Ema) v; 4)P=ma) n.
3 2 2 2 3 2 2

3. Haiitu aGcomoTHOE aBJIeHHE B Cy4yae BaKyyMa:
l) Pa6c = Pam,w_ P@aK ; 2) Pa6c = Famu + Peak;
3) Pa6c = Pam,w + Pu36 ; 4) Pa6c = Lamm _Pu36-
4. YxaxuTe cooTBeTCTBHE BenuuHbI AaBiaeHus 20 klla, 3ammcaHHOrO B pa3IUYHBIX CUCTEMAX
WU3MEPEHMUS:
1) 0,2 6ap 2) 2 MIla
3) 20 MIIa 4) 200 6ap
5. ®u3NYecKuil CMBICI Ta30BOM NMOCTOSHHON R — mpejcTaBisieT co0oit yenpHyo paboTy

U3MeHeHus o0bema, coBepiaemMyro 1 ke pabodero BemiecTBa MpyU U3MEHEHUH €T0 TeMIepaTyphl Ha
1K s:

1) uzo6apHOM Mporiecce;
2) aquabaTHOM TIpoIecce;
3) U30XOpHOM IIpOLIECCE;
4) “U30TepMHUECKOM MPOIIeCCe.
6. YKaxuTe pa3MepHOCTh I'a30BOM MOCTOSTHHOH R:

l)ﬂofc_z) Lo 3 Bm_4 Bm

ke-K' kmoms-K ' ke K kmonb- K
7. Yxaxure ypaBHeHue Knanelipona — Meneneena:
1) pv, =R, T;
2) po=RT;

3) pV =mRT ;



4) RV =RT .
8. OTMeThTE IPABUIIBHOE Bblpa)KeHI/Ie Ju1s 3akoHa boina-Mapuorra:
L, _ P _P2 _:&_4 leﬁ

1
1) —= 2) ; 3) 4) = :
v, P, U, D T, p T, u

9. UeM OTIMYAIOTCS PeaNIbHBIC Ta3bl OT HACaTbHBIX
1) MoJieKyIIbI 3TUX Ta30B UMEIOT KOHEUHbIE COOCTBEHHBIE 0ObEMBI U CBS3aHbI MEXKIY
co0oli cuaMu B3aUMOJICHCTBUS;
2) MOJICKYJIbI 3THX Ta30B MMEIOT KOHEYHbBIC COOCTBEHHBIE 00BEMbI M HE CBA3aHBI MEXKTY
co0oli cuaMu B3aUMOJICHCTBUS;
3) npeacTaBiAIOT CUCTEMY MaTepHalIbHBIX TOUEK, HAXOASAIINXCS B OeCOpsSI0YHOM
JBUKCHUH U HE B3aUMO/ICHCTBYIOIINX MEXIYy COOO0M;
4) npeAcTaBIAIOT CUCTEMY MaTepUaIbHBIX TOYEK, HAXOAALIUXCS B OECIOPSII0YHOM
JBUKCHUH U B3aUMOJCHCTBYIOIINX MEXKITY COOOH.
10. Kakast u3 nepedrcieHHbIX 1UarpaMM Ha3bIBaeTCs JUarpaMMon DHJproca:
1) pv - nuarpamma peajgbHOTO BEIECTBA,;
2) pV - muarpamMma ujaeajabHOTO BEIICCTBA;
3) Ts — auarpamma BIIAKHOT'O Iapa;
4) IS —muarpaMma BJIaKHOTO BO3/1yXa.
11. Ykaxurte aHAIUTUYECKOE BhIpaxkeHHe | 3aKoHa TepMOJAUHAMUKH:
1) dg=du+dl; 2) du=dq+dl;
3) dg=di—odp; 4) dg=di— pdo.
12. Ykaxxute mpaBUIIbHBIC BRIPAKEHUS, YCTAHABIMBAIOIINE CBSI3b MEXK/Y TEIIIOEMKOCTSIMU:

C
1) C,=C, -Uoz—ﬂzp ;2 C, =t

3yC,-C,=R; 4)C,=C,-R;
5 C, = S —’UC“; 6) C, = HC,
Lo H 224

13. VYkaxure Kakue H3 TEPECUYUCICHHBIX BBIPAKEHHUH SBISIOTCS YpaBHEHHSIMH |-rO 3aKOHA
TEPMOJIMHAMMKH TS aHa0aTHIECKOro Mmpoiecca:

1) dq = p-do;
2) du=—p-dv;
3) dg =du;

4) du=—-v-dp.

14. Ykaxwure BBIPAXKCHUC, ONPCACIIAIOIICEC BCIIMYUHY XOJOAUIIBHOTO KOS(i)CI)I/II_II/ICHTa O6p8.THOl"O
TEPMOANHAMHUYCCKOI'0 NUKJIA:

1),9—qz ; 2)«9=&;

I I

3e= L ; 4) e = I—

0 2

15. Yto Takoe cTeneHb CyXOCTH:

1) oTHOIIEHHE MAcChl CYXOT0 Mapa K Macce BIaKHOTO;
2) OTHOIIEHHE MACCHI CYXOT0 Mapa K Macce HIKOCTH;
3) OTHOIIEHHE MACChI BIAXKHOTO Tapa K Macce Cyxoro;
4) OTHOIICHUE MACCHI KUJIKOCTH K Macce CyXxoro rmapa.



16.Ha Ts — nuarpamme otmeuensl Touku 1,2,3,4,5. KakoMy COCTOSIHUIO BEIIECTBA COOTBETCTBYIOT
noJjoxkeHus Tovek 1 u 2.

[lepeoxnaxaeHHast )KUJIKOCTb
Butaxxsb1it nap

Hacplennsiit nap
Hacpiennas )kuikocThb
[TeperpeTsiit nap

TBeproe cocrosiHne

17. .YkaxxuTe BeIpakeHUE IJIs OMPEENICHUs TEPMUYECKOT0 Kod(hPHIMeHTa MOIE3HOTO AeUCTBUS
MPSIMOTO ITUKJIA:

— |

1) g, = 2) 1 =—;
O Oy

3) nt:—ql : 4) nt:q_Z.
G — 02 0

18. Ilog xomoauiabHBIM KO3 GUITMEHTOM 00paTHOT'O TEPMOAMHAMUYECKOTO IHKJIa TOHUMAETCS:
1) KaKo€e KOJIMYECTBO TEIIOThl OTHUMAETCS OT XOJIOJHOTO MCTOYHMKA MPU 3aTpaTe
OJTHOW eIMHUIIBI pabOTHI;
2) OTHOIIIEHHE KOJINYECTBA TEIUIOTHI, MPEBPAIIEHHOMN B MOJIOKHUTEIIBHYIO padoTy 32
OJIUH LIMKJI, IT0 BCEH TEIUI0Te, NOBEIEHHON K pabodyeMy Teiy;
3) OTHOIIEHHE KOJIMYECTBA TEIJIOTHI, IPEBPALLEHHON B MOJIOKUTEIBHYIO paboTy K
KOJIMYECTBY TEIUIOTHI, OTHUIMAEMOTI'O OT XOJIOJHOTO NCTOYHUKA;
4) oTHOLIEHHE KOJIMYECTBA TEIIOTHI, OTHUMAEMOE OT XOJIOJIHOTO HCTOYHHKA, KO BCEH
TEIUIOTE, MOABEICHHOH K pabouemy Tely.

19. UTo mpouCXOAUT B KPUTUUECKON TOUKE:
a) MCYE3aeT Pa3IMuue MEXY KHUIAKOCTBIO U MTApOM;
0) HaXOJATCsl B paBHOBECUU TPpH (a3bl OJHOPOJTHOTO BEIECTBA;
B) OCYIIECTBIISIETCS TIEPEXO0/1 TBEPIOTO BEIIECTBA HEITOCPEICTBEHHO B Iap;
I') IPOLIECC MPEBPAIICHUS BEIIECTBA U3 )KUJIKOT'O COCTOSIHUS B TapooOpa3Hoe

20. Ha pv-auarpaMMe BOJSHOTO Hapa M300pa)KeHOo YeThIpe pa3IMuHBIX Mpolecca:

1-1; 1-2; 1-3 u 1-4. YkaxuTte COOTBETCTBUE MEKIY TporieccoM 1-1 u ero ux Ha3zBaHUEM.



1-1 | N3oxopHbIi poriiecce

p 4
W306apHsbIil nmporecc :

N3oTepmuueckuii npouece
AnuabaTtHbIl TIporecc

_s = const

21. Ha Ts-gumarpaMmmMe BOASTHOTO Iapa M300pakeHO YeThIpe pa3duyHbIX mporecca: 1 - 1; 1
-2;1-3 u 1-4. VYKaxdaTe COOTBETCTBHE MEXKIYy IporeccoM 1-1 1 ero nx Ha3BaHUEM.

1-1 | M3oxopHbIii npouecc T 5
M306apHsIii mpomecc A S
o Q

U30TepMIYECKHUIi TPOIIECC kK 4

AnabaTHBIN MpoIecc

22. Kakue TOYKH pacrojiaraloTcsi Ha BEPXHEH M HUKHEW TMOTPAaHUYHBIX KPUBBIX PV-IHarpaMMbl
BOJISTHOTO Tapa.

1) COOTBETCTBYIOIINE COCTOSTHUIO KUTIEHUSI 1 CYXOTO HACBIIIIEHHOTO Mapa;
2) BI@XXHOTO TIapa U MEepPerpeToro BO3ayxa;
3) KUTEHUs ¥ MIePErpeToro BO3IyXa;

4) BIa)XHOTO U CYXOI'0 HAaCBILIEHHOTO apa.

23. Ha is-auarpaMme BOJASIHOTO Tapa H300pakeHO YeThIpe pa3IndHbIX mporecca: 1-1; 1-2; 1-3; 1-4.
YKaKUTe COOTBETCTBHE MEX Ty mporeccoM 1-1 u ero ux Ha3BaHHEM.



N3oxopHbIl niponece
N306apHsIii mporece
N3oTepmuueckuii mporecc
AnunabaTtHBIH poriecc

24. VKaxuTe, KaK OMPEIeIAETC KOJTMUECTBO TEIIOTH B H30XOPHOM ITPOIIECCE.
1) g =U, —Uy =i, =iy —0(p, — py); 2) =1 —1;
3)q=T(s, —s,); 4q=0

25. Ha id- guarpamMMe BIIQ)KHOT'O BO3JyXa OTMEYEHA TOYKa M, YKa)XKHUTE 3HAUCHHS MapamMeTpOB
BJIQ)KHOT'O BO3yXa B 9TOM TOUKE.

1) TemriepaTypa cyxoro TepMoMeTpa (TeMiiepaTypa Bo31yxa);
2) TeMIiepatypa MOKpPOro TepMOMETpa.

1, KJOR/KT

a0c

25°
20°
s 10 i3
d, r/xr
Bapuanr 2
1. Enuaunei u3MepeHnsi KOJIU4YeCcTBa SHEPTUM SBIISETCS:
1) Bm; 2) Horc;
H T
M c

2. Y aenbHbI 00beM €CTh BeIMUMHA, OOpaTHasl:
1) naBnenwuto;

2) MJIOTHOCTH;
3) oobemy;

4) Temmeparype.
3. Haiitu aGcomoTHOE IaBJIeHHE B Cydae H30BITOUHOTO JTABICHHUS:

1) Pa6c=PaMM_Peal<; 2) Pa6c=Pam,w+P8aK;
3)Pa6c=PamM+Pu36; 4)Pa6c:Pamw_Pu36-



4. YKaxxuTe COOTBETCTBHE BETUYHHBI IaBlieHUs 20 6ap, 3aMMCaHHOTO B Pa3IMYHBIX CHCTEMaX
H3MEpEHUS:

1) 0,2 MlIla; 2) 20 MIlIa;

3) 2 Mlla; 4) 200 I1a.
5. YHuBepcanbHas razoBas nocrosinnas Rm ectb padota I kmonb UaeanbHOrO raza, coBeplaemas
TIpy n3MeHeHnH Temneparyps! Ha 1 °C npu nocrossHOM 3HaUeHMN!

1) o6bema; 2) naBleHus;

3) sHTpOIHH; 4) SHTaJIBIIUH.
6. YKaxuTe pa3MEepHOCTh YHUBEPCAIBHOM Ta30BOM MOCTOSIHHON Rm!

1)1]%_2)8711_3)&_ a) Bm

ke-K' ke-K' kmons- K’ mons- K
7. TemnepaTypa pu HOPMATBHBIX (PU3MUECKUX YCIOBUSAX paBHA:
1) 273,15 K; 2) 283,15 K;
3) 293,15 K; 4) 303,15 K.
8. OTMeThTe NpaBUIIbHOE BhIpaxkeHue J1s 3akoHa [ eli-Jlroccaka:
v, p, L, p T, p T, v

9. Kakoe onpezaenenue moaxoAauT K MOHATHIO HI€ATHHOTO Trasa.
1) MOJIEKyIIBI 3THX Ta30B UMEIOT KOHCUHBIC COOCTBEHHBIC 00bEMBI M CBSI3aHBI MEXKTY
co00li cuIaMH B3aUMOIEHCTBHUS;
2) MOJIEKYJIbI 3TUX T'a30B UMEIOT KOHEYHbIE COOCTBEHHbIE OOBEMBI 1 HE CBSI3aHBI MEXKY
co00Ji cHIaMH B3aUMOIEHCTBUS;
3) IpeaCTABISIOT CHCTEMY MAaTePHAITLHBIX TOUEK, HAXOISIINXCS B OECIIOPSI0UHOM
JIBUKEHUH U HE B3aUMO/ICHCTBYIOIINX MEX]Yy COOOM;
4) MpeCTaBIAIOT CUCTEMY MaTepUATBHBIX TOYEK, HAXOISAIINXCS B OCCIIOPST0IHOM
JIBUKEHUH U B3aUMOJCHCTBYIOIIMX MEXIY COOOH.

10. 3akoH JlanbTOHA CIIpaBeUIUB JUIst
1) upeanpHOTO raza;
2) ra30BOM CMECH UJCAbHBIX Ta30B;
3) peanpHOTO rasa;
4) ra3oBoii cMecH peabHbIX ra30B

11. Touka, B KOTOpO# Hcue3aeT pa3nuyre MeXAy ra3000pa3Hoi U KUIKOHM dazaMu, HA3bIBAIOT:

1) TpoiiHoii; 2) KpUTHUYECKOI;
3) ruiaBneHus; 4) KUTeHHUs.
12. Ykaxure ypaBHeHue Maiiepa:
1)Cp=CU+R; 2)R=Cp+CU;
3 C,=C, +R; 4 C,=C,—-R;

13. Vkaxure Kakue W3 NEPEUNCICHHBIX BBIPAKEHUN SBIAIOTCS YpPAaBHEHMSAMH |-TO 3aKoHa
TEPMOJAMHAMUKH JUIsI U30TEPMHUUECKOTO Ipolecca:

1) dg = p-do;

2) du=—-p-dv;

3) dg =du;

4) du=—-v-dp.
14. OrmerkTe MNarRUIKHOE rpaduuecKoe n300pakeHue uid 3akoHa boins-Mapuorra.
1) 2) 3) 4)

I_/ k"’ ;
l

1 L b

P
‘; 2
| B}



15. Ykaxure ypaBHEHUS, 0TOOpakaroIre MOoBeIeHNE peaTbHOro rasa.
4) Ban-nep-Baannca;
5) KnaneiipoHa;
6) Kunaneiipona-Menjeseesa;
4) Byxanosuua u HoBukosa.

16.0T™MeThTE, KaKne U3 HUKE NIEPEUHMCIICHHBIX CYXICHUH OMKMCBIBAIOT 2-i 3aKOH TEPMOJINHAMHUKMU:
1) TerioTa He MOKET MEPEXOTUTH OT XOJIOAHOTO Telia K 0oJiee HarpeToMy cama co0oif;
2) He BcA TEIUIOTa, MOJyYeHHasl B TEIVIOBOM JBUTAaTele OT MCTOYHUKA TETUIOTHI, MOXKET
nepeiTu B pabory;
3) ocyliecTBICHIE BEUHOTO IBUraTelsl BTOPOTO poja He BO3MOXKHO;
4) KOIWYECTBO TEIUIOTHI MOJBEACHHOE K TENy, WIM OTBOAMMOE OT HEr0, 3aBUCUT OT
XapakTtepa mnpoiiecca.

17. Kakoii u3 HIDKE IEPEYUCIICHHBIX TEPMOAMHAMUYECKUX IUKJIOB SIBIISICTCS TPSIMBIM?

1) B pesynbTare KOTOPOTO IOJIydaeTcsi MOJIOKUTEIbHas pabora (B HeM pabora
pacmupenust 00JIbIe padOThI CKATHS),
2) B pe3ylbTaTe KOTOPOIO MOJIydyaeTcsl MOJOXKUTENbHas pabora (paboTta pacmimpeHus
MEHbIIIE pabOTHI CKATHSA);
3) B pe3ynbTaTre KOTOPBIX pacxoayercs padora (B HeM paboTa ckaTusi 60biie paboTh

paciupeHus);
4) B pe3ynbTaTe KOTOPBIX pacxoayercs paboTa (B HEM paboTa cKaTHsl MEHbIle pabOThI
pacIIUpeHHsl).
18. [lepexon BemecTBa U3 TBEPAOrO COCTOSHUS B KHJIKOE HA3bIBAIOT:
1) cybnumanueit; 2) n1aBJICHUEM;
3) mapooOpa3oBaHuEM; 4) KOHACHCAITUEH.
19. uxn Kapuo coctout u3 2* anguabaTHbIX IpOLECCOB U 2%
1) M30XOpHBIX; 2) N30TEPMUYCCKHX;
3) n300apHBIX; 4) NONUTPOIIHBIX.

20. Ha pv-guarpaMme BOJISTHOTO ITapa U300pakeHO YEeThIpe pa3IMuHbIX mporecca: 1-1; 1-2; 1-3 u 1-
4. YKaxuTe COOTBETCTBHE MKy IMpoieccoM 1-2 U ero ux Ha3BaHHUEM.

1-2 I/I3OXOpHBII:I Mpo1iecc p 4 s = const
N300apHsIii mporiecc '
N3otepMuueckuii mpouecc
AmabaTHBIN mpoIecc

21. Ha Ts-nuarpamMe BOJSIHOTO Mapa u300pa’keHo YeThipe pa3InyHbIX npouecca: 1 -1;1 -
2;1-3 u 1-4. VYxaxuTe COOTBETCTBHE MKy IpoIeccoM 1-2 U ero ux Ha3BaHHEM.



1-2 | N3oxopHbIi miporiecce T
N300apHbIif mporiece A
N3oTepmuueckuii npouece
AnuabaTtHbIl TIporecc

const

—— V.-

/ >
=
S
22. Kak Ha3bIBalOT MalIMHY, IPEAHA3HAYCHHYIO JJIsl C)KATUS Pa3IMYHbIX Ta30B?
1) Hacocowm; 2) KOMIIPECCOPOM;
3) neranaepom; 4) KOHACHCATOPOM.

23. Ha is-auarpaMme BOJSIHOTO T1apa H300pakeHO YeThIpe pa3indHbIX nporecca: 1-1; 1-2; 1-3; 1-4.
VKaKUTe COOTBETCTBHE MEKAY NpoueccoM 1-2 u ero ux Ha3BaHUEM.

1-2 | V30xopHBIi TIpo1iecce i
N306apHslii mpomecc A
N3otepMuueckuii npounecc

AnabaTHBIN MpoIecc

24. Ykaxure, KaK OIpeeNsieTcs KOJIMUeCTBO TEIIOTHl B ©300apHOM IIpoIEcCe.

1) g =U, —Uy =i, =iy —0(p, — py); 2) q=l, —;
3)q=T(s, —5); 4 q=0
25. BeibepuTe 4eThIpe OCHOBHBIX 3JIEMEHTA IMapOBOi KOMIIPECCOPHOM XOJIOMILHON YCTAHOBKHY.
1) kommpeccop; 2) neraHpep; 3) KOHIeHCcaTOoD;
4) ApocceNbHBI BEHTHIIb; 5) ucnapurens; 6) reHepaTop.

Bapnanr 3

1. C TouKM 3peHUsI MOJIEKYJIIPHO-KUHETUUECKON TEOPUHU CPEIHUMN Pe3yNbTaT yIapOB MOJIEKYI
ra3a, HaXoJIIUXCs B HEPEPHIBHOM XaO0THYECKOM JABUKEHUH, O CTEHKU CTEH/1a €CTh :
1) Temnepartypa; 2) naBIICHHE;
3) ynenbHbIN 00BEM; 4) MIIOTHOCTb.
2. Cnoco6 mepenayu 3HEPTrUM, KOTOPBIA OCYIIECTBIISIETCS MPU HEMOCPEACTBEHHOM KOHTAKTE Tel,
UMEIOUINX Pa3InYHYIO TEMIIepaTypy, MyTeM 0OMeHa KHHETHYECKON dHEepruei Mexay MoJIeKyJaMu
COIPUKACAOLIMXCSl TEJ HAa3bIBAIOT:

1) paGoroit; 2) TEIIOTOl;

3) sHTanbOUEH, 4) sHTponueil.
3. O01ee 1aBlIeHHE CMECH Ta30B, PAaBHO CyMMa MaplHaIbHBIX JIaBIICHUH OTACIBHBIX Ta30B,
COCTABJISIOLIUX CMECH COVIACHO 3aKOHY:



1) dypee; 2) lanbTOHa,
3) HeioroHa; 4) PuxmaHa.

4. YKaxxuTe COOTBETCTBUE BEJIMUUHBI 1aByieHus 3 Mlla, 3aniucanHOro B pa3iMyHbIX CUCTEMAX
WU3MEPEHHUS:

1) 300 6ap; 2) 30 6ap;
3) 300 klIa; 4) 30 kI1a.
5. Ykaxure ypaBHeHue Ban-nep-Baanbca:
1)PV =RT; 2) (P+%)-V:RT;
\Y
a
3) (P+\7j-(V—b):RT; 4) P-(V-b)=RT

6. AHanuTHYeCcKoe BeIpakeHHe | 3aKoHa TepMOAMHAMUKY JIJIs1 ©30XOPHOTO Ipolecca
1)dg=di—-Vdp; 2)dg=di; 3)dg=du+pdv; 4)dg=du,.
7. VI3MeHeHue 3HTaJIbIIUM, BEIPQXKEHHOE Yepe3 TEIII0EMKOCTh!
1)di=c,dT ; 2) di=c.dT;
3) di=c, +R; 4) di=c, +R
8. OTMmeTbTe paBUIIbHOE BhIpaxkeHue Juist 3akoHa Ilapis:
by Py b P pp_ T T, _u
) ===~ =3 T4 T .
U, P L, P p, T, T, v
9. Ilpouecc, mpoTekaroluii 6€3 1o1Bojia 1 0BOJIa TEIUIOTHI, T.€. IPU OTCYTCTBUU TEIIOOOMEHA C
OKpYKaIOIlEe Cpe1oi Ha3bIBAKOT:
1) U30TepMUYECKHM; 2) N30XOpHBIM;
3) n300apHbIM; 4) annabaTHBIM.
10. OTHOLIeHNE YAETBHOIO KOJIMYECTBA TEIUIOTHI, IPEBPAILIEHHOTO B MOJOXKHUTEIbHYIO YCIbHYIO
paboTy 3a OAMH IUKII, KO BCEMY KOJIMYECTBY TEIUIOTHI, TO/IBEICHHOMY K pabodeMy Tely Ha3bIBaIOT:
1) repmuyeckuii KO3 PHUIUEHT MMOIE3HOTO AEHCTBUS;
2) XOJIO0AUIbHBIN KO3(PPUIIMEHT;
3) mokazaTenb auadaThl;
4) nokasaresnb MOJUTPOIIHI.
11. Ilepexox BemiecTBa U3 ra3000pa3HOT0 COCTOSTHUS B KHJIKOE HA3bIBAIOT:

1) nnaBiaeHuEM; 2) cybiumarmeii;
3) KpucTaIU3aIKeii; 4) KOHJEHCAIINEH.
12. Yxaxure ypaBHeHue Knaneipona-Knaysuyca:
dP dv
Dr=T, -V,) - —: AQr=TP, -P) —;
=T, V) - )r=T(R, -R) -
dP dT
) r=V(T,-T) —; DHr=PT,-T) —:
) r=V(T,-T)- o ) r=P(,~T)-

13. VkaxwuTre Kakue wu3 MEPCUNCIICHHBIX BBIpa)KeHI/Iﬁ SABJIIFOTCA  YPAaBHCHUSIMU l1-ro 3akoHa
TEPMOANHAMHKU I U30XOPHOI'0 IIponecca:

1) dg=p-do;
2) du=—p-dv;
3) dgq=du;
4) du=—-v-dp.
14. > Tpaduueckoe nzodpakenue i 3akona Llapis.
1) 2) 3) 4)
g > P
! P 2 P
1 2
}'_/ \2 —_—
!
L

1 1} 1]



15. map, umeromuii Ipyu JaHHOM JaBJIEHUU 00Jiee BBICOKYIO TEMIIEPATYpPy, YEM CYXOM HaCHIIIEHHbBIN
1ap Ha3bIBaIOT

7) HaCBHIIICHHBIM;

8) meperpersim;

9) BIAXHBIM;

4) cyxum.
16. Ha Ts — nuarpammMe otmedensl Touku 1,2,3,4,5. KakoMy COCTOSTHUIO BEIIECTBA COOTBETCTBYIOT
TOJIOKEHUS TOYEK 3 u 4.

IlepeoxnaxaeHHas )KUIKOCTh
Biaxknsrii map

Haceiennsrii nap
HacpienHas sXKuaKoCTh
Ileperperslii map

TBepaoe cocTosiHME

17. Kakoilt u3 HI>KE EPEYUCIICHHBIX TEPMOANHAMUYECKUX IUKIJIOB SIBJISIETCS OOpaTHBIM?
1) B pe3ynbraTre KOTOPOro IOJIydaeTcs IOJIOKUTeNbHas paboTa (B HeM paboTa
paciupeHus Oosblie padoThl CKATHS);
2) B pe3ysbTaTe KOTOPOIO MOJydaeTcsl MOJIOKUTeNbHas paboTa (paboTa paculIMpeHus
MeHbIIIe pabOThI CHKATHUSA);
3) B pe3yibTaTe KOTOPBIX pacxoayercss paboTa (B HeM paborta cxkaTus Oosblie padboThl
paciupeHus);
4) B pe3ynbTaTe KOTOPBIX pacxojyercst pabora (B HeM paboTa CxKaTusi MEHbIIe paboThI
pacIIupeHusl).
18. OTHomIeHHe Macchl BOJSHOTO Mapa BO BJIAXHOM BO3JyXe K Macce CyXOro BO31yXa B HEM
Ha3bIBAOT:
1) abcomoTHON BIaXKHOCTBIO; 2) BHarocoep>kaHuem;
3) OTHOCHUTENBHON BIIAXKHOCTBIO; 4) HaCBILLICHUEM.

19. 3a OCHOBHO LIUKJI B TApOTYPOUHHON YCTAaHOBKE MPUHSAT UACATbHBINA ITUKI

1) Kapho; 2) Penkuna;

3) Orro; 4) lnzens.
20. Ha pv-auarpamme BOJSTHOTO ITapa H300pakeHO YeThIpe pa3audHbIX nporecca: 1-1; 1-2; 1-3u 1-
4. YKaxuTe COOTBETCTBUE MEX]Y MpoiieccoM 1-3 U ero ux Ha3BaHHUEM.



1-3

N3oxopHBbIl Tiporiece
W306apHsbIil nmporecc
N3oTepmuueckuii npouece
AnuabaTtHbIl TIporecc

4 _s =const

> 1

21. Ha Ts-muarpamme BOASHOTO Mapa U300paXe€HO YeThIpe pa3audHbIX nporecca: 1 -1; 1 -

2;1-3 u 1-4. VYkKaxuTe COOTBETCTBUE MEXIY MporieccoM 1-3 1 ero ux Ha3BaHUEM.

1-3

N30x0opHEIN mporiece
N306apHbIii porecc
H3otepmuueckunil mporece
AnmabaTHBIN mporecc

const

V=

~— O — ——

22. Ha is-auarpaMme BOJASIHOTO TTapa H300pakeHo YeThIpe pa3IndHbIX mporecca: 1-1; 1-2; 1-3; 1-4.
YKaKuTe COOTBETCTBHE MEXITy Tporeccom 1-

1-3

3 ¥ ero ux Ha3BaHUEM.
M30x0pHBII IIpoLiece /

. !
N3o00apHsIii mporiecc A
N3otepMuueckuii mpouecc

AnmabaTHBIN mporecc

23. W neanbHbIi UK BO3AYITHONW XOJIOAMILHON YCTAHOBKH COCTOUT U3 2% annabaTHBIX MPOIECCOB
u 2%

1) n30X0pHBIX;

2) n300apHBIX;
3) U30TepMUYECKUX;

4) MONUTPOITHBIX.
24. OCHOBHBIE XapaKTEPUCTUKHU LIUKJIA IBUTaTENIs BHYTPEHHETO CTOPAHUS:
1) cTrenens cxaTHs; 2) cTerneHb MOBBIILIEHUS AaBJICHUS;



3) CTENEHD NPEABAPUTEIILHOTO PACIIUPEHUS; 4) CTENEHb CyXOCTH.
25. Ha id- amarpamMme BIIa)KHOTO BO3[yXa OTMEYEHA TOYKa M, YKaKHTE 3HAUCHHUS MapaMeTpPOB
BIIQYKHOT'O BO3/lyXa B 3TON TOYKE.

1) oTHOCHUTENbHAS BIQKHOCTD;

2) BIarocojiep>kaHue,

1, KJIK/KT

a0e

d, r/kr

Bapuant 4
1. COBOKYIMHOCTb U3MEHEHUN COCTOSIHUS TEPMOJTUHAMUYECKON CUCTEMBI TIPH MEPEX0JIe U3 OJJHOTO
PaBHOBECHOT'O COCTOSIHHS B IPYTO€ HA3BIBAIOT:

1) TepMOAMHAMUYECKUM IPOLIECCOM; 2) paboToii;
3) nuKIOM; 4) TeTUTOTOM.
2. CornacHo 3akoHYy ABOTaJIpo:
M
2= 2) PU=RT ;
P, M,
3)R:8’3%; 4) C, =Cy +R.
3. Cpenusst MOJISIpHAsi Macca CMECH Ta30B paBHa!
HM=XzM,; 2) M =Zg.M,;
3) M =8,314-R; HM=—L
XM,

4. Ykaxunre coorBeTcTBHE BennunHbl AasieHus 5000 Ila, 3anrcaHHOrO B pa3inyHbIX CHCTEMAX
U3MEPEHUSL.

1) 50 Gap; 2) 5 Gap;
3) 0,5 6ap; 4) 50 ITa.

5. AHanuTHYEeCKOE BhIpaKEHUE padOThI pacIIupEeHUs MpoIiecca.
1) I=p(v,-w); 2) I =v(p,—p,);

A I'=l+pyvi—pv,; 4) I"=py, = p,v,.
6. Y iesibHasi SHTAJIBIUS MPEAICTABIAET CO00H CI0XKEHHYIO (PYHKIUIO BUAA:
)i=S-pv; 2) i=u+pv;
3)i=p+Sv; 4)i=S+u.
7. 3MeHeHne BHYTPEHHEN YHEPTUN BBIPAXKEHHOE YEPE3 TEIIOEMKOCTD:
1) du=C,dT; 2) du=C_dT;



3) du=C_R; 4) du=C, +R.

8. OTMeThTe IpaBUIILHOE BBIpAKEHHE I 3aKkoHa Boiinsa-MapuorTa:

1) Rv, =RT, 3) PT, =Ry,

2) By, =R, 4) RP, =Ty,
9. It oOparuMoro aaunabaTHOTO Mpoliecca:

1) S =const; 2) v =const;

3) T =const; 4) P =const.

10. Kakoe KOITM4eCcTBO TEIIOTHI OTHUMAETCS OT TEIUIONPHUEMHHUKA TPU 3aTpaTe OJHOW AMHUIIBI
paboThI MOKA3bIBACT:

1) Tepmuueckuii KO3(UIMEHT MONE3HOTO IEHCTBHUS;

2) X0JIOAMIbHBIA KOA(DPHUITUEHT;

3) mokazaTelb aiuadaThl;

4) mokazareJb IMOJIMTPOIIBI.
11. [lepexon BemecTBa U3 TBEPAOrO COCTOSHUS B ra3000pa3HOE HA3bIBAIOT:

1) nnaBneHuEM; 2) cyOnumanueii;
3) KpucTaIM3aluei; 4) KoH/ICHCAIIUEH.
12. Touka, B KOTOpOI HAXOAATCS B PaBHOBECUU Bce TPpH (hasbl BEIIeCTBA HA3BIBAIOT:
1) xpuTHUECKOI; 2) TpOlHOI;
3) HaCBIIICHHUS; 4) 1maBJIeHUS.

13 VYKaxkutre Kakue us3 NMEPCUHUCIICHHBIX BI)Ipa)KeHI/Iﬁ ABJIAIIOTCA  YPaBHCHUAMUA 1-ro 3akona
TEPMOIMHAMHKH JJIsl ©1300apHOT0 Mpolecca:

1) dq = p-dv;
2) du=—-p-dv;
3) dg=du;

4) du=—-v-dp.

14. OtMmeTbTe npaBUIIbHOE rpaduueckoe n3oOpakeHue ais 3akona I eii-Jlroccaka.

1) 2) 3) 4)
i _
) 2
1_/ \2 I
!
v n 1 [B]
15. HazoBute Hanbonee ob1iee ypaBHEHUE TS HICATIbHBIX Ta30B:
10) Ban-nep-Baanbca;
11) Knanetipona;
12) Knaneiipona-Menieneena,
4) Byxanosuya u HoBukoga.

16. Ha Ts — nuarpamme otmeuens! Touku 1,2,3,4,5. KakoMy COCTOSIHUIO BEIIECTBA COOTBETCTBYIOT
MTOJIOKEHUS TOYEK 5 u 6.



[lepeoxnaxaeHHast )KUIKOCTh
Bnaxwnsiit nap

Hacplennsiii nap
Hacpiennas )kuakocThb
[TeperpeTsiit nap

TBeproe cocrosiHre

17. Temmieparypa, 10 KOTOPO HEOOXOIUMO OXJIAJUTh BIIAXKHBINA BO3AYX IPHU TOCTOSTHHOM
JTABJIEHUH, YTOOBI OH CTaJl HACHIILIEHHBIM, HAa3bIBAIOT:
1) TemnepaTypoil TOUKH pOCHI;
2) TeMIiepaTypoil MOKpOro TEpMOMETPA;
3) TemnepaTypoii BIaXXKHOT'O BO3/yXa;
4) TemniepaTypoil KUIIEHHUS.
18. MamuHsl, T71e TOIJIMBO CKUTAaeTCsl HEMOCPEICTBEHHO B LIMJIMHAPE MO/ MOPILHEM, Ha3bIBAIOTCS:
1) ra30TypOMHHBIMHM YCTaHOBKaMH;
2) ABUTaTEIsIMU BHYTPEHHETO CrOpaHUS;
3) xoMIIpeccopamy;
4) HacocaMHu.
19. JIBuratenp BHYTPEHHETO CrOPAHUS CO CMELIAaHHBIM M10/IBOJOM TEIUIOTHI 3TO €CTh LIUKJI:
1) OtToO; 2) duzens;
3) Tpunkiepa, 4) Penkuna.

20. Ha pv-auarpaMMe BOJSHOTO Hapa U300pa)keHo YeThIpe pa3auuHbIX npouecca: 1-1; 1-2; 1-3 u 1-

4. VKaxuTe COOTBETCTBHE MEX]y MpoleccoM 1-4 u ero ux Ha3BaHHUEM.

1-4 | V3oxopHBIii mpoiiecc p 4
N300apHsIii mporecc 0

N3otepMuueckuii mpouecc

AnmabaTHBIN mpoIecc

_s =const

21. Ha Ts-nuarpamme BOJSIHOTO Mapa u300pa’keHo YeThpe pa3InyHbIX npouecca: 1 -1;1 -
2;1-3 u 1-4. VYxaxuTe COOTBETCTBHE MEX]y IporeccoM 1-4 1 ero ux Ha3BaHHUEM.



1-4 | N3oxopHbIi mIpoliiece T
N3006apHbIif Iporiecc A

N3oTepmuueckuii npouece 4

AnuabaTtHbIl TIporecc '

const

B

22. Ha is-quarpamme BOASIHOTO Iapa H300pakeHO YeThIpe pas3inuHbIX mporecca: 1-1; 1-2; 1-3; 1-4.
VYKakuTe COOTBETCTBHE MEXAY IpolieccoM 1-4 1 ero ux Ha3BaHUEM.
1-4 | 3oxopHbIi mIporiecce i
N306apHbIii porecc A
H3otepmuyeckunil mporece

AnmabaTHBIN mporecc

23. Hukun, cocTosmuii U3 2* agnabaTHeIX U 2* n300apHBIX MPOIECCOB, XapaKTePEeH ISl [IUKJIA:

1) nBuraresst BHyTpEHHETO CrOpaHUs;

2) BO3yLIHOM XOJIOIUIBHON YCTaHOBKH;

3) OtTo0;

4) Huzens.
24. beckOMITpecCOpHBIH JBUTaTeNlb, B KOTOPOM CrOpaHHE TOIJIMBA CHayaja MPOMCXOIUT MpHU
MOCTOSIHHOM 00beME, a 3aTeM IPU MOCTOSHHOM JIaBJICHUU:

1) OtTO; 2) duzens;

3) Tpunkiepa; 4) Penkuna.

25. Ha id- amarpamMme BIIQ)KHOTO BO3JyXa OTMEYEHAa TOYKa M, yKaKHTe 3HAYCHUS TapaMeTpOB
BJIQYKHOT'O BO3/lyXa B 3TOM TOUKE.

1) TemnepaTypa TOUYKH POCHI.



1, KJOR/KT

a0c

25°

20°|

. 10 13
d, r/kr

Kpurepuu onenkn recra:

OTtBeT oueHUBaeTcs Ha «omauyno» om 17 0o 20 d6annoe: ecinu 1aHbl IPABUIIbHBIC
OTBETHI Ha 22 1 00Jiee BOMPOCOB, T.€. MPaBUIbHO BbINOIHEHO 88-100% paboThI.
OTBeT orieHUBaeTCs Ha «xopouio» om 13 0o 16 b6annoe: ecnu nanbl NpaBUIbHBIC
oTBeThI Ha 18 - 21 BOMpOCOB, T.€. MPaBUIILHO BBINOIHEHO 72-84% paOoThI.

OTBET OLICHUBAETCS HA «y00s1emeopumenvho» om 10 0o 12 6annoe: ecnv naHbl
IpaBUJIbHBIE OTBETHI HAa 14 - 17 BONpOCOB, T.€. MPaBWIBHO BBHIMOJIHEHO 56-68%
paboTHI.

OTBeT OLICHUBAETCS HA «HEYO06.1eMEOPUMEIbHO»: €CIIA IPABUIBHO BBIITOJIHEHO
MeHee 55 % paboThl.



MuHHCTEPCTBO HAYKU U BhIcIIero odpazoBanus Poccuiickoit denepannu
HwxHekaMCKUil XUMUKO-TEXHOJIOTUYECKUNA MHCTUTYT ((puiinan) dpeaepanbHOro
rocyJapCTBEHHOTO OIOJI)KETHOTO 00pa30BaTEIBLHOTO YUPEKICHUS
BBICIIETO 00Opa30oBaHuUs
«Ka3aHCcKuil HallMOHAJBHBIN UCCIIE0BATEIbCKUN TEXHOJIOTUYECKU YHUBEPCUTET

Daxynvmem mMexanHudecKul

Kagpeopa ITAXT

Hamnpasnenue noarorosku/crnennaibHOCTh: 18.03.01 «XuMuveckas TeXHOJIOTHUS

JlabopaTopHbie padoThI
no aucuuiuinie b1.0.24 «Texnuvyeckasi TepMOAMHAMUKA

JlaGopaTopHble 3aHATHS 1O JUCHMIUIMHE TMPOBOJAATCS B  CIEHUAILHO
000pyIOBaHHBIX JIAOOPATOPHSIX C MPUMEHEHHEM HEOOXOIUMBIX CPEICTB OOyUCHHUS:
7a00paTopHOTO O00OpYyJOBaHMs, OOpA3LOB MJii MCCICAOBAaHUM, METOJIUYECKUX
nocobuil. Ilenp mnpoBeneHUs 1a0OPATOPHBIX PabOT - MPAKTUYECKOE OCBOCHHUE
TEOPETHUECKNX TIIOJOKCHUH JIEKIIMOHHOTO Marepuaja, a TakkKe BBIpabOTKa
CTYI€HTaMH  ONpPEACICHHBIX  YMEHHMA W  HABBIKOB  CaMOCTOSITEIBHOTO
IKCIIEPUMEHTUPOBAHUS.

[Ipy wW3ydYeHUM [OUCUUIUIMHBI NPEAYyCMAaTPUBAETCS  BBINOJIHEHUE HAMU
71ab0paTOpHBIX PaboT:

JlabopaTopHasi padora 1. PeasibHbIe ra3sl.

1.Yem oTinyaeTcs peasibHbIE Ta3bl OT WICATbHBIX?

2.Yto HazbiBaeTCs KOAPHUIIUEHTOM CHUMAEMOCTH?

3.YTo0 noJio:KEHO B OCHOBY BbIBOJA ypaBHeHUs BaH-nep-Baanbca?

4 Kakoii map Ha3bIBa€TCsl BJIAXHBIM HACBIIMICHHBIM, CYXHM HACBIIIEHHBIM U
IIEPErpeThIM?

5.0 Takoe CTeneHb CyxXocTu?

6.pv, Ts u 1S — AMarpaMMsbl BOJISIHOTO Tapa.
JlaGoparopHasi pabora 2. OnpeaesieHre TeNJI0EMKOCTH BO3/yXa.

1.JlaTth onpezesieHre MaccOBOM, OOBEMHOM M MOJIbHOM TETJIOEMKOCTSIM.

2.Kak 0003Ha4arOTCs U B KAKUX €IUHUIIAX U3MEPSIOTCS TETIOEMKOCTH?

3.YpaBHeHue, CBA3BIBAIOIIEE MEXTY COOOM TETIIOEMKOCTH.

4.O0BSICHUTH CMBICTT BEJIMUMH, BXOSAIIUX B ypaBHeHHE Maiiepa?

5.Kakue cymecTBytoT criocoObl onpe/ieIeHus TETIOEMKOCTH?

6.00BSICHUTD TEOPETUUECKUI METO]T OTIPEICTICHUS TETNIOEMKOCTH.

JlaGopaTopnass padora 3. MHccienoBaHue NpoueccoB M3MEHEHHSI COCTOSIHUSA
BJIQ’KHOT'O BO3/1yXa.



1.0npenenenne BIaXKHOro BO3/1yXa, HACHIIIEHHOTO U HEHACBIIIEHHOIO BJIaXKHOIO
BO3/1yXa.
2.YT1o Ha3bIBaeTCs a0COIIOTHON U OTHOCUTEIBHON BIAXKHOCTHIO?
3.YUT0 Ha3bIBaE€TCS BIArOCOJEPKAHUEM BO3AyXa U TEMIIEPATYPOU TOUKH POCHI?
4.Kak onpeaesroT IIOTHOCTh M SHTAJIbIUIO BJIAYKHOTO BO31yXa?
5.Kakue nmuaun n3o0pakarorcs Ha id — quarpaMMe BiIakKHOTO BO3ayxa?
6.Kak u300pakaroTCs OCHOBHBIC MPOICCCHI BJIAXKHOTO Bo3ayxa Ha Id —
JuarpaMme.
JlaGopaTopnass padora 4. HccienoBaHme KPUBOIl HACHIIIEHUS BOJSHOIO
napa.

1. Urto Ha3bIBaeTCS KUIIEHUEM, TapO0Opa30oBaHUEM, HCTTApEHUEM?

2.  Kakoii mpoiiecc Ha3bIBalOT CyOIuManuen u aecyoaumanei?

3. Yro HazwiBaeTcs (pa3oi, pa3oBbIM MIEPEXOIOM U TPOUHOM TOUKON?
4 N3006pa3uth pazoByro pT — quarpammy.

d. UTto Takoe TemioTa mapooopa3zoBaHus?

6. VYpasuenue Kmamnetipona — Kiaysnyca.
JlabopaTopnass pabGora 5. «M3yyeHwe ycTrpoiicTBa M PadOTbI OBLITOBOIO
KOMIIPECCOPHOTI0 XO0JIOAUIbHUKA.

1. YTo BXOAUT B COCTaB XOJOJUIBHOTO arperata ObITOBOTO XOJIOAWIbHUKA?

2. 1151 9ero CIy>KUT pesie TeMIepaTypbl uCrapuTesis?

3.Uto obecrnieunBaeT KOMIPECCOP B CUCTEME arperara U 4To OH ONpPEEIIsIeT Yy
XOJIOOUJIbHUKA?

4. Yto npeacraisieT co00il KoHaeHcaTop?

5.Yem OTIaMYar0TCsl UCTIAPUTENIA OT KOH/IEHCATOPOB?

6./171s1 4ero cy’KUT KanwuisspHas Tpyoka?

7. 11puHuun padboThl XOJIOJUIBHOTO arperara.

Marepuaibl 1a00paTOpHBIX PabOT MPUBEEHBI B yUeOHO, Y4eOHO-METOANYECKUX
nocoOusix, pa3padboraHHsix Ha kadenpe [TAXT:

1) CarmeeB A.A., TanumoBa A.T. Temno- XJIagoTeXHHKA . Y4eOHO-METOAMUECKOE
nocobue.- — Cankrt-IlerepOypr : CBoe uzgarennbcTBo , 2019 — 128 c.

2)CarneeB K.A., XasunoB M.P., Carnee A.A., I'ymepoB ®.M. «Tepmoaunamuka u
OCHOBBHI TeIUIONepeaaun» : yueoHoe nocoodue.- Hmxuexkamck : HXTU 2016- §1c.

Kpurepuu oueHku j1a00paTOpHBIX padoT

[Ipu moaroToBke Kk JabopatopHOd paboTre Mo auciuiuimHe «TexHuueckas
TEPMOJIMHAMHKA» CTYACHT JIOJKECH BBITIOJIHUTH CIIEAYIOIINE BUIBI PabOT:

MuauMaJabHbId | MakcuMaJIbHBIT
Buabl pador 0aJsn 0aJ
o/03/3 o/03/3
CamocrodTepHas mpopaboTKa
pop 1/2/4 2146
TEOPETUYECKOTO Marepuasa K




nabopaTtopHoOi paboTe

O3HaKOMJIEHHE C YCTaHOBKOM, MpuOOpoM,

METOJMKOM BBITIOJIHEHUST J1abopaTOpHOU 1/2/4 2/4/6
paboThI
Brimonnenue HEO0XOIUMOTI0 2/3/4 2/4/6
DKCIIEPUMEHTA
OOpaboTka pe3ynbTaTOB MCCIECIOBAHUA, 2/3/4 3/4/6
IIOCTPOEHHUE Irpa(UKOB
AHanmu3 pe3yJbTaTOB HCCICIOBAaHUS U 2/3/4 3/4/6
BBIBOJI 11O paboTe

UTOIO : 8/13/20 12/20/30

Kpurepuu onenku:

[Ipy U3yuyeHuU NUCUMIUIMHBL MO 04HOM (opme oOyueHMs MpeayCcMaTpUBACTCS
BBHITIOJIHEHUE MAmMU JTa0OPAaTOPHBIX PAOOT, 32 3TU PabOTHI CTYJIEHT MOXKET MOJYyYHUTh
MaKCUMaJIbHOE KOoJI-BO OamioB — 60. Kaxcoas nabopamopnas paboma oyenusaemcs
no ceoyiouuM Kpumepusam:

OrneHKa «OTIMYHO» CTABUTCS, €CJIM MHTEpBai OaioB pedtunra cryaenra 11 <R
< 12 ¥ CTYJEHT BBINOJHAET PabOTy B MOJHOM O0BEME C COOJIIOJIEHUEM HEOOXOIUMON
NOCJIEJOBATENIbHOCTH  IPOBEICHUSA OINBITOB U  H3MEPEHHM; CAMOCTOSITENbHO U
palMOHAILHO MOHTHUPYET HEO00XOoauMoe OOOpyJOBaHHE; BCE OMbBITHI TPOBOIUT B
YCIOBHMSIX M PEXKHMMaxX, OOECIEUYMBAIONIMX TOJyYEeHHUE TMPABWIBHBIX PE3yIbTaTOB U
BBIBOJIOB C HaWOOJbIIEH TOYHOCTHIO; COOMIOJaeT TpeOOoBaHMSA TMpPaBUI OE30MACHOTO
Tpy/Zla; B OTYETE MPABUIHHO M aKKypaTHO BBITIOJNHSET BCE 3aIlMCH, TAOJUIIBI, PUCYHKH,
YepTekd, TpaduKH, BBIYUCICHUS; MPABUIBHO OICHUBAET TOYHOCTh pE3yJIhTaTOB
U3MEpPEHUN; YMEET BBINOJHATh AaHAIW3 MOTPEIIHOCTEM NPSIMBIX U KOCBEHHBIX
U3MEpPEHUM.

OreHKa « XOpOIIo» CTaBUTCS, €CJIM UHTEepBal 0amioB peitunra crygeHra 10 < R
< 11 u BBIMONHEHHI TpeOOBaHUS K OIIEHKE 5, HO OBUIO JOMYIIEHO JBA - TPU HEIOYeTa,
W1 He OoJiee 0JTHOM HerpyOol OMOKH U OJTHOTO HEJI0YeTa.

OrneHka «yIOBJIETBOPUTEIHHO»  CTAaBUTCA, €CIM HWHTEpBajl OasioB pEeUTHHTa
ctyneHta 8 < R < 10 u paboTta BBINOJIHEHA HE MOJHOCTHIO, HO 00BEM BBIMOJHEHHON
YacTH TaKOB, YTO MO3BOJISIET MOJYUYHUTh NMPABUIIbHBIE PE3YIbTAThl U BBIBOJIBI; €CIIA B XOJI€
MPOBEICHUS OIbITA ¥ MU3MEPEHUI OBLIM JOMYIIECHBI OIMIMOKU: a) OMBIT MPOBOJAUJICS B
HEPAIMOHAJBHBIX YCIIOBUAX, YTO NPHUBEJIO K MOJYYEHHUIO PE3YJbTaTOB C OOJBIION
MOTPEIIHOCTRI0; 0) B OTUETE MAOMYyIIEHO He Oosiee JBYX TpPyObIX OIIMOOK; B) HE
BBITIOJIHEH COBCEM WJIM BBITIOJIHEH HEBEPHO aHAIINU3 MOTPEITHOCTEH.

OneHka «HEYNOBIETBOPUTEIBLHO» CTAaBUTCS, €ClM Oaml pedTHUHra CTyAeHTa
cocraBiisier R<8 m pabora BBIOJIHEHA HE IMOJTHOCTHIO M O0OBEM BBHITIOJHEHHOW YacTH
paboThl HE TO3BOJSET CJeNaTh MPaBUJIBHBIX BBIBOJOB; €CIH OIBITH, HU3MEPECHHUS,
BBIYKCIICHHUS, HAOJIIOICHUS POU3BOIUINCH HEPABUIIBHO.

[Ipy wW3ydyeHMM JAUCIUILUIMHBI 0 O4YHO-3204HOi dopme 00yueHus
MPEeIyCMaTPUBAETCS BHITIOJHEHUE mpex T1ab0paTOpHBIX paboT, 32 ATH pabOThl CTYACHT



MOXET TOJIy4UTh MaKCHMallbHOE KoJi-BOo OawioB — 60. Kaxcoasa nabopamopnasn
paboma oyenusaemcs no C1e0yIOUUM KPUMEPUAM.

OrieHKa «OTIMYHO» CTABUTCS, €CJIM MHTEpBai OayioB perTuHra cryjenta 18 < R
< 20 ¥ CTyJeHT BBHINIOJHSAET paboTy B MOJHOM 00BeMe C COOJIOJCHUEM HEOOXOIMMOM
MOCJICJIOBATSIPHOCTA  IIPOBEJICHHUS OIBITOB W H3MEPCHHMM, CaMOCTOSTEIBHO U
paIlMOHAILHO MOHTHUPYET HEO00XOoauMoe OOOpyJOBaHHE; BCE OIBITHI TPOBOJIUT B
YCIOBHSIX M PEXKHUMaxX, OOCCIEUMBAIONIUX TIOJYyYCHHE TPABWIBHBIX PE3YJIbTATOB H
BBIBOJIOB C HaWOOJBINEH TOYHOCTHIO; COOMIOMaeT TpeOoBaHUS MpaBUI OE30IACHOTO
Tpy/Zla; B OTYETE MPaBUIBHO M aKKypaTHO BBITIOJNHSET BCE 3aIlMCH, TAOJIUIIBI, PUCYHKH,
4epTekH, TpaduKy, BBHIYUCICHHS, MPABUIBHO OIICHMBAET TOYHOCTh PE3yIHTATOB
W3MEPCHUI;, YMEET BBINOJIHATh AaHAJIW3 IOTPENTHOCTEH TPSIMBIX M KOCBEHHBIX
U3MEpPEHUM.

OreHKa « XOpOIIIo» CTaBUTCS, €CIIM MHTEpBall 0auioB peituHra crygeHra 16 < R
< 18 u BBITIONTHEHBI TPeOOBAaHMS K OILICHKE 5, HO OBLIO JIOMYyIICHO JIBa - TPW HEAOYeTa,
WK He OoJiee 0OIHOM HerpyOOi OMIMOKH U OTHOTO HEJ0YeTa.

OrneHKka «yIOBJIETBOPUTEIHHO»  CTABUTCSA, €CIM HHTEpBajl OalioB pPEUTHHTA
ctyneara 13 < R < 16 u pabGoTa BBIIIOJIHEHA HE TIOJTHOCTBIO, HO 0O0BEM BBIMIOJTHEHHON
YaCTH TaKOB, YTO IO3BOJIACT MOJYYUTh MPABHIBHBIC PE3YJIbTAaThl U BEIBOBL, €CIIH B XOC
MIPOBEJICHUS OIbITAa M M3MEPEHUH OBLIM JIOMYIICHBI OIMMWOKH: a) OIBIT MPOBOJUJICS B
HEPAIMOHAJBLHBIX YCIIOBHAX, YTO IPHUBEIO K IOJIYYCHHUIO PE3yJIbTaTOB C OOJBIIOM
MOTPEIIHOCTRIO; 0) B OTYETE MOMYyIIEHO HEe Oosiee ABYX TPyOBIX OMMUOOK; B) HE
BBITIOJIHEH COBCEM WJIH BBITIOJTHEH HEBEPHO aHAJIU3 MOTPEITHOCTEH.

OrneHKka «HEYIOBIECTBOPHUTEIBLHO» CTABHTCS, €CIW Oaml pedTHUHTa CTyACHTa
coctaBisieT R<13 m paboTa BBITTOTHEHA HE MOJTHOCTHIO W 00BEM BBHITIOJIHEHHOW YacTH
paboThl HE TO3BOJISICT CJENaTh IPaBUJIBHBIX BBIBOJOB; €CIHM ONBITHI, H3MEPECHHSI,
BBIYHCIICHHS, HAOJIFOICHHSI IIPOU3BOIUIINCH HETPABIIIBHO.

[Ipy wW3ydyeHUH IUCIUIUIMHBI 1O 3a04HONW (3a04yHoil Ha 0aze BO) ¢opme
00y4eHHS MPEeTyCMaTPUBAETCS BHITIOJHEHUE 08yX TaOOPAaTOPHBIX paboT, 32 ATH PabOTHI
CTYIEHT MOXET TNOJYyYUTh MaKCUMallbHOe Koj-Bo OamoB — 60. Kaxcoan
J1a00pamoprasn padoma OUeHU8aemcsa no cie0yIOuUM KpUmepuim.

O1eHKa «OTIMYHO» CTABUTCS, €CITU MHTEpBall OamoB peiitunra crynenta 27 < R
< 30 ¥ CTyZeHT BBHITIONHSAET paboTy B MOJHOM 00BEMEe C COOJIOJCHUEM HEOOXOIMMOM
MOCJIEIOBATEIbHOCTH  TNPOBEICHUA OINBITOB U  H3MEPEHHM; CAMOCTOSITENbHO U
palMOHAIIBHO MOHTUPYET HEOO0XOIuMOe OOOpYIOBaHUE; BCE ONBITHI IMPOBOJIUT B
YCIOBHSIX M PEXKHUMaxX, OOCCIEUMBAIONIMX TOJyYCHHUE TPABUWIHHBIX PE3yIbTaTOB M
BBIBOJIOB C HaWOOJBIIEH TOYHOCTHIO; COOMIOaeT TpeOoBaHUS TpaBUi 0€30MacHOTO
TpyJla; B OTYETE MPABUIBHO M AKKYpaTHO BBIMOJHSET BCE 3alKCH, TAOJIUIIbI, PUCYHKH,
YepTekKu, TpaduKHh, BBIUYMCICHHS; MPABUIBLHO OICHUBAET TOYHOCTH pE3yJIhTaTOB
U3MEpPEHUN; YMEET BBINOJHATh AaHAJIW3 [MOTPEHIHOCTeH TNPSMBIX U KOCBEHHBIX
VU3MEPEHUM.

OreHkKa « XOpOIIo» CTaBUTCS, €CIIM UHTEpBall 0aioB peitunra crygeHra 24 < R
< 27 ¥ BBITIOJIHEHBI TPeOOBAaHUA K OIIEHKE S5, HO OBUIO JOMYIIEHO /1B - TPU HEAO0YETa,
WK He 0oJiee OIHOM HerpyOoi OIMOKH U OTHOTO HEJIOYETA.

OrneHka «yIOBJIETBOPUTEIHHO»  CTABUTCA, €CIIM HWHTEpBajl OasioB pEUTHHTA
ctynenta 20 < R < 24 u paboTa BBITIOJHEHA HE TIOJHOCTHIO, HO 0OBEM BBIMOJTHECHHON



YaCTU TAKOB, YTO TO3BOJISCT MOJTYUYUTh IPABUIIbHBIC PE3YJIbTATHI U BBIBOJIBI; €CJIA B XOJIC
IPOBEJICHHSI OMBITA U U3MEPEHHI OBLIN JOMYIICHBI OIMUOKHU: a) OMBIT MPOBOAUJICS B
HEepaIMOHABHBIX YCIOBHAX, YTO TPHUBEIO K TMOJYYCHUIO PE3YJNbTAaTOB C OOJBIION
MOTPENIHOCTRI0; 0) B OTYETE JOMyIIeHO He Ooyiee NIBYX TpPyObIX OIIMOOK; B) HE
BBITIOJTHEH COBCEM HJIU BBITIOJIHEH HEBEPHO aHAJIH3 TIOTPEITHOCTEH.

O1eHKa «HEYIOBIECTBOPUTEIBHO» CTAaBUTCS, €CIM 0aul pEeUTHHra CTyJeHTa
coctaBisieT R<20 u paboTa BHITIOJHEHA HE TIOJHOCTHIO U O0BEM BBITIOJHEHHOW YacTH
paboThl HE TO3BOJIACT CJHENaTh NPABUIBHBIX BBIBOJOB; €CIU OMBITHI, WU3MEPCHHS,
BBIYUCIICHHSI, HAOIFOICHUS IPOU3BOAMINCH HETIPABUIIEHO.



MuHuCcTEpCTBO HAyKH U BhICIIEro oOpa3zoBanus Poccuiickoit @eaepannu
HuwxHexkaMCKuii XUMHKO-TEXHOJIOTHYECKUM HHCTUTYT (punuan) ¢peaepaibHOTo
rocyJapCTBEHHOTO OIOJI)KETHOTO 00pPa30BaTEIBLHOTO YUPEKICHUS
BBICIIETO 00Opa30oBaHuUs
«KazaHckuil HalMOHAJIbHBIN UCCIIEI0BATEICKUM TEXHOJIOTUUECKUI YHUBEPCUTET

Daxyremem mexanuueckul
Kageopa ITAXT

Hanpasnenue noarorosku/crennaibHOCTh: 18.03.01 «XuMuveckas TeXHOJIOTHUS

Temsbl pedepaToB
no aucuuiuinge b1.0.24 «Texuuyeckas TepMOAMHAMUKA
1T 00YYArOIIUXCS 10 0YHO/0YHO-3209HON opMaM 00yUESHHSI

1. ITapoBas mammua Ilon3ynosa M.M.

2. TennoBas Teopema HepHcra.

3. OcHOBBI MEXaHHYECKOU TEOPUH TEIIOTHI (110 padoTaM Jlomonocosa M.B.).
4. IlpuHiMO cOoXpaHEHWs DHEPIUH IIPUMEHHUTEILHO K XuMuuyeckuM mporeccam (L.
['ecc).

5. ITapamMeTpnl COCTOSIHUS — DHTAJIBIINS ¥ DHTPOIIHSL.

6. Dddext Ixoyis-TomcoHa.

7. ApocceanpoBaHue peaabHbIX Ta30B.

8. JIsurarenu BHyTpeHHETO cropadus (1mki OTro).

9. JIBurarenau BHyTpEHHETO cropanus (uuki Jlusenst).

10. /IBuraTtenu BHYTpeHHEro cropanus (nuki TpuHKIIEpa).

11. I"'a3oTypOMHHAs YCTaHOBKA.

12.MneanbHple UKLl PEAKTUBHEIX ABUTATEIIEH.

13. Bo3aymiHas X0JI0JuJIbHAs YCTAaHOBKA.

14. ITapo3KEeKTOpHAsI X0J0IHJILHASL YCTAaHOBKA.

15. AGcopO1imoHHas X0JI0AMIbHAS YCTAHOBKA.

Kputepun ouenku pedeparosn:

- aKTYaJIbHOCTb TEMBI;

- COOTBETCTBUE COJIEPKAHUS TEME;

- ryOuHa TpopabOTKK MaTepuarna;

- IPaBUJIBHOCTH U MOJIHOTA UCTIOIb30BAHMSI HICTOUHUKOB;

- obopmuienue pedepara.

«Omauyno» - om 17 0o 20 6annoe - TPUCYTCTBUE BCEX BBIIICYKa3aHHbIX
TpeOOBaHMI; 3HAHWE  M3JIOKEHHOTO  MaTepuaiga, YMEHHE TpaMOTHO U
apTyMEHTHPOBAHO U3JIOKUT TMPOOJIEMBbl; yMEHHE aHaJIu3upoBaTh (HaKTHUECKUiA
Martepuai, cBOOOJHO OecefoBaTh MO JIOOOMY MYHKTY pedepara, OTBE4YaTh Ha
MOCTaBJIEHHBIE BOIPOCHI IO TeMe pedepara.



«Xopowo» - om 13 0o 16 6annoe - menkue 3amedanusi 1Mo O(POPMIICHUIO
pedepara; He3HAUMTENbHbIE TPYJHOCTH IO OJHOMY U3 BBIIIENEPEUUCICHHBIX
TpeOOBAHUM.

«Yooenemeopumenvno» om 10 0o 12 6annoe - Tema pedepara packpsiTa
HEJI0OCTATOYHO IMOJIHO; HETIOJIHBIN CIHUCOK JINTEPATyphbl 1 HICTOYHUKOB; 3aTPYy/IHEHUS B
U3JI0KEHUH MaTepuarna.



MunucTepcTBO HayKH U BbIciiero oopazoBanus Poccuiickoit denepanmu
HwxHexkaMCKuii XUMHKO-TEXHOJIOTHYECKUN HHCTUTYT ((puuan) ¢peaepaibHOTo
rocyJapCTBEHHOTO OIOJIKETHOTO 00pa30BaTEIbLHOTO YUPEKICHUS
BBICIIETO O0pa3oBaHUs
«KazaHckuil HalMOHAJIbHBIN UCCIEI0BATEIBCKUIM TEXHOIOTMUECKUN YHUBEPCUTET

@aKyJmeem MexaHuyeckuil

Kageopa ITAXT

Hanpasnenne noaroroku 18.03.01 «XumMudeckass TEXHOJIOTHSI»

KommiekT 3aianuii 1151 KOHTPOJBLHBIX padoT
no qucuuiuinie b1.0.24 «Texnuveckasi TepMOAMHAMUKA

[lo wm3ydyenun aucuuIiMHbBl « TexHH4Yeckasi TeEPMOAMHAMHUKA» CTYJIEHT

3204HOM (POpMBI 00YUYEHUS JTOJKEH BBIMOJIHUTH KOHTPOJIBHYIO padOTy, COCTOSIIYIO
u3 5 3axau.
Homep BapuaHTa KOHTPOJIBHOTO 3a/laHdsl ONIpenesiercs ABYMS MOCIEIHUMU
nuppamu mudpa (MMUHOrOo Homepa cryneHrta). Hanpumep, npu mmdpe 2149 (ase
nocieanue uudpsr 49). Jlng nepBoidt 3agauv B KOHTPOJBHOW paboOTe CTYACHT-
3a0YHUK MOJYy4YaeT CICAYIONINE UCXOAHbIE JaHHbIe: (10 mocneanen mudpe mudpa 9,
no npeanocnaenuen uudpe mudpa 4)

® BBINKCATH YCIOBUS 3a/]a4u;

® DEIICHHE CONPOBOXAATh KPATKUMHU TNOSCHEHUSIMH, B KOTOPBIX IOKa3athb,
Kakas BeJIMYMHA ONpelensieTca M Mo Kakod (opmyne, Kakue BEJIUYUHBI
MOJICTABIISIIOTCS B (DOPMYJTy U OTKyAa OHU OepyTcs (Hampumep, U3 yCJIOBHS 3aJauH,
U3 CIIPABOYHUKA, OPEICIICHHBI paHee);

e nipocTaBuTh pasmepHoctH (B cucreme CHU (S| — system international));

® 33/1a4¥ CONPOBOXKIATH COOTBETCTBYIOLIMMHU CXEMaMH WM JUarpaMMamu;

e c(hopMyJIHPOBaTh KPAaTKHUE BBIBOJIbI 110 pE3yJIbTaTaM PacueToB.

KounrpoJubHas padora

3agaua Ne T/ -1

OnpenenuTh Ta30BYIH0 MOCTOSHHYIO, KaXKyUIyIOCS MOJIEKYJISPHYIO Maccy,
MJIOTHOCTh U YJEIbHBIM 00BEM MPU HOPMAIBHBIX YCIOBHSX JJII CMECH HJI€aTbHBIX
ra3zoB, 00bEMHOE COJICp)KaHKME KOTOPHIX 3aJIaHO.

Haritu Takke cpegHre MacCOBBIE TEIUIOEMKOCTHA 3TOM CMECH ITPU MTOCTOSTHHOM
JIaBJICHUH P1 B MHTEpBaJe TeMneparyp ot t1 10 t, 1 onpeaennuTs KOIU4eCTBO TEMIIOTHI
JUI 1300apHOTO HArpeBaHWsl M Kr ra3oBoil cmecu oT 1y 1o tp, ecnu 3amaH oOui
HavyaJabHBIH 00beM 3TOM cMecH V. JlaHHbIe 11 pacuera MpruBeaeHBI B TA0II. 1.



Tabmua 1

Hocaenussa | Pi, Vew, | 11,°C | t2, °C | Ipeanociaennss | O0beMHBII COCTAB ra3oBoii

nugpa oap m3 nudpa mudppa cMecH

mudpa N2 O2 H2 CO2
0 1 50 100 | 500 0 70 20 10
1 3 60 200 | 600 1 70 10 20
2 5) 70 300 | 700 2 60 10 30
3 7 80 400 | 600 3 50 10 40
4 9 90 100 | 400 4 40 5 55
9) 2 40 200 | 500 5) 30 20 50
6 4 30 300 | 600 6 20 10 70
7 6 20 400 | 700 7 50 5) 45
8 8 10 100 | 500 8 45 5 50
9 10 100 200 | 600 9 10 20 70

3amady ciaeAyeT pemarh ¢ YIYETOM HEJTMHEHHOW 3aBUCHMOCTH TEINIOEMKOCTH

razoB OT Temmneparypsl c¢= f(T). 3HaueHus ¢, t, mg NPUBEACHBI B MPUIOKEHUU

(tabmn.Il.1.) METOIMYECKUX yKa3aHUM «TemmoTexHuka. TexHuueckas

TepMoaMHAMuKa. Temmomepenada». HamommmaeM, dTO cC, = > 1C =C. /0., (>
i=n

p(m :1/‘/@‘17 pVLZM = R(mT ’ R(m = IUR/ILI(LM’ IUR =8314 ,ZZJfC/(K]VlOJZbK), Hew = irilui ' p(m(H..y.) -
=1

IJIOTHOCTH CMECH IPH HOpMabHbIX ycnoBusx (Ty,=273 K, p, =1013-10° Ila).

3agaua Ne T/ - 2.

M Kr Tra3a paciupseTcs MOJUTPOIHO C IOKa3aTejleM MOJUTPOILI N OT
HAYaJIbHOTO COCTOSIHMSL C TMapamMeTpamMu Pid i 0 KOHEYHOTO JMJaBJICHHS Pp.
Onpenenutes Ttemnory Q, pabory L, wusmenenue BHyTpeHHeW »sHepruu AU,
saTtanbnuu AH u satponuu AS. Cuutath, 4To C=CONSt.

N306pa3uth nporecc Ha PV-auarpamme 0e3 coOnmroaeHus maciitada. JlaHHbie
JUTSL pacueTa IPUBEACHBI B Ta0.2.

Tabnuna 2
Hocaennss I'as m, Kr N2 Hpennocaenuss | p1, MIla t1,°C p2, MIla
nudpa nudpa muppa
mudpa
0 N2 10 1,0 0 0,2 10 0,8
1 0)) 20 1,1 1 0,4 15 2,0
2 Ho 30 1,2 2 0,6 20 3,0
3 CO2 40 1,3 3 0,8 25 6,4
4 N2 50 1,4 4 1,0 30 8,0
5 02 60 1,0 5 1,2 50 12,0
6 H> 70 1,1 6 14 70 14,0
7 CO2 80 1,2 7 1,6 100 16,0
8 N2 90 1,3 8 1,8 120 18,0
9 02 100 14 9 2,0 140 20,0

3agaua Ne T/ - 3.




BoasHoli map npu gaBieHun p; M Temmeparype ti, Aapoccenupyercs 10
naByieHus pz. OnpenenuTh HEM3BECTHBIC MTapaMeTphl mapa N, V, S B Havalie U B KOHIIE
JPOCCEIIMPOBAHUS U TTOTEPIO0 paboToCmocoOHOCTH Dr=ToAS.

[TpuHITH TEMIIEpATypy OKpYKAIOIIEH Cpeabl paBHOM ty. H300pa3UTh MPOIECCHI
Ha hS-guarpamme (CM.B TPUJIOKCHHUM METOAMYCCKHE YKazaHus «TerioTexHHKa.
TexHudeckas TepMOAMHAMUKA. Teruionepeaada ).

JlaHHBIE 7151 pacyeTa MPUBEACHHI B Ta0m.3.

Tabmuma 3
IMocnexnss t, °C p1, MIla Ipeanocaennsst p2, MIla to, °C
uudpa uudpa mudppa
mmdpa
0 700 50 0 0,5 10
1 600 30 1 0,3 15
2 500 20 2 0,2 20
3 400 10 3 0,1 25
4 300 5 4 0,05 30
5 650 50 5 0,5 10
6 550 30 6 0,3 15
7 450 20 7 0,2 20
8 350 10 8 0,1 25
9 500 30 9 0,3 30

3amaya Ne TJ[ - 4.

OmpenenuTh  XOMOMWIBHBINH  KOIDGUIHMEHT ¢  MapOKOMIPECCHOHHOM
aMMHAYHOU XOJIOAWIBHOM YCTAaHOBKH (C pOCCENeM), MaCCOBBIN pacxoj] aMMHuaka Mm,
KI/C M TEOPETUYECKYI0 MOILIHOCTh IpuBoja Kommpeccopa Niowmp. MO 33JaHHBIM
3HaUCHUAM TeMmIiepaTypbl BiaxHoro mapa NHsz Ha Bxonme B kommpeccop ti u
TEMIIepaType CyXOro  HacChIIIEHHOIO0 Mapa 3a  KoMmpeccopoM t u
XOJIOJTOTIPOU3BOAUTEIHLHOCTH YCTaHOBKH Q.

N300pa3uth cxeMy yCTaHOBKM M LMK Ha TS — auarpamme. JlaHHble ams
pacyera npuBeieHbI B Ta01.4.

Tabmuma 4
Mocaennss t1, °C to, °C Ipeanocaennss Q, kBt
uudpa mudpa uudpa mudpa
0 -10 40 0 150
1 -15 35 1 180
2 -20 30 2 200
3 -25 25 3 220
4 -20 15 4 250
5 -25 20 5 280
6 -20 25 6 300
7 -15 20 7 160
8 -10 25 8 190
9 -15 30 9 200




Hanomuum: & =?—2, 0z2=h1-hs, 1,:=01-q2=hz-h1, q1=h2-hs=h,-h4 (3-4 — mpomecc
Y
npoccenupoBanusi). I[lpu agmabaTHOM cCKaTUU S1=S,=CONSt, MO3TOMYy CTENEHb

Sey — S
CYXOCTH B T.1 MOKHO pacCuMTaTh KaK X = —2
Se) —S
)~ ()
1€ S(ty — COOTBETCTBEHHO 3HAYEHUE SHTPOIMH NPH YKA3aHHBIX TEMIIEPATypaXx,
u3 npuioxenus (Tadn.I12) meronnueckux ykazanuil «TeruorexHuka. TexHuueckas

TepMOAMHAMUKa. Termonepenaqay.

3agaua Ne T/ - 5.

[IyTeM cpaBHUTENBHOTO pacyeTa IOKa3aTh I€J1eCO00pa3sHOCTh MPUMEHEHUS
napa BBICOKMX HAaYaJIbHBIX MapaMETPOB M HU3KOTO KOHEYHOTO JABJICHUS aH IIPUMeEpe
apoCHJIOBOM YCTaHOBKH, paboTaroiiedi o uukiy Penkuna. J{i1s 3TOro onpenenuts
npeanonaraemMoe rtemonaaeHue, repmudecknii KIIJ[ nukima u yaensHbId pacxon
napa JJis JByX BapUaHTOB 3HAYECHHWI HAYAJIBHBIX M KOHEYHBIX MapaMeTpoB Mapa.
VYka3aTh KOHEUHOE 3HAYCHHE CTENICHH CYXOCTH Xp (MIPH JaBICHHU py) HA TS- u hs-
quarpaMmmax.

N300pa3uth cxemy mOpocTeuinel mapoCHIOBOM yCTaHOBKM W JaTh KpaTKOE
onucaHue ee padoThl. JlaHHbIE I pelIeHHs 3aa41 B3ATh U3 Ta0.5.

Tabnuna 5
IHocaenusisi | [Mapamerpsl napa | Bapuant | Ilpennociaeansia | [lapamerpsl napa |l Bapuanr
uudpa pyMIla | t1,°C p2.klla | uudpa umdppa | py, MIIa | t1,°C p2, kIla
mudpa
0 1,5 250 80 0 8,0 480 3
1 2,0 300 70 1 9,0 480 4
2 2,5 325 90 2 10,0 500 4
3 2,0 350 100 3 11,0 520 4
4 2,5 375 110 4 12,0 530 5
5 3,0 350 90 5 12,0 540 3
6 3,5 370 80 6 13,0 550 4
7 3,0 400 70 7 14,0 560 4
8 4,0 425 90 8 14,0 580 5
9 4,5 400 100 9 15,0 600 5

Kpurepuu oueHKkM KOHTPOJIbHOI PAa0OTHI:

KontponbHas paGota oneHuBaerca Ha «omauyno» om 17 0o 20 éannos:
eciu 4 3a/7a4v BBIMIOJIHEHBI MPABUJIILHO, @ B OJIHOM 3a/lau€ MMEIOTCS HEIOYETHI, T.C.
npaBuIbHO BbINOIHEHO 88-100% paboThl.

KontposnbHas paboTa onieHuBaeTcsa Ha «xopouwio» om 14 0o 17 6annoe: ecnu
3 3agauM BBINOJHEHBI NPABWIBHO, & B JIBYX 3a/adyax UMEKTCS HEAOYETHI, T.€.
MPaBUIILHO BBITTOTHEHO 72-84% paboTHhL.




KonTponbHas paboTa orieHHBaeTCs Ha «yooeremeopumensvhoy om 10 oo 14
0annoe: ecnv 3 3a1ayu BBINOJHEHBI MPAaBWIBHO, a B JIBYX 3aJadyax JOMYLICHBI
OLIMOKHU T.€. MPAaBWJIBHO BBITIOJHEHO 56-68% paboTHI.

KoHTtponbHas paboTa OLEHUBACTCS HA «HEYO081€MEOPUMENbHO): €CIU 2
3aJlayd BBIMIOJIHEHBl MPAaBWIBHO, & B TpeX 3aJadyax HMMEIOTCS HEIO0YeThl WIIU
JONYIIEHBI OITMOKK MeHee 55 % paboThI.



MuHHCTEPCTBO HAYKU U BhIcIIero odpazoBanus Poccuiickoit denepannu
HwxHekaMCKUli XUMUKO-TEXHOJIOTUYECKUNA UHCTUTYT ((prinain)
benepalibHOrO rOCyAapCTBEHHOTO OIO/IKETHOTO 00Pa30BaTEIBLHOTO YUPEXKICHUS
BBICIIETO 00pa3oBaHUs
«Ka3aHCKuil HallMOHAJIBHBIN UCCIIEI0OBATEIbCKUN TEXHOJIOTUYECKUN YHUBEPCUTET

Daxynromem mexaHuueckKuu

Kageopa T[1AXT
Hamnpasnenue noarorosku/criennaibHOCTh: 18.03.01 «XuMuveckas TEXHOJIOTHUS

KomiuiekT 3aianuii 1Jisi BLINOJIHEHHSI KYPCOBOii padoThl
no aucauminie b1.0.24 «TexHu4yeckasi TEpMOAMHAMHKA))

TepMOHI/IHaMI/I‘leCKI/Iﬁ aHAJIM3 MEeaJbHBIX IHKJIOB TEIUIOBBIX JABUrartrejief M
X0JI0AUJIBbHBIX MAallIMH

TepMoauHaMUYeCKUid aHAU3 WEATBHOrO [IUKJIA BKIIFOYAET B ceO0sl:
1) OnpeneneHre OCHOBHBIX MapaMeTpoB Bozayxa (P, Vv, T, u, h, ) B xapakTepHbIX

Toukax mukia. [lapamerper P, v, T Haxonarcsa ¢ MOMOIIbIO ypaBHEHUS COCTOSHHUS
UJICATLHOTO Ta3a M YPAaBHEHUS] COOTBETCTBYIOIIETO Tpollecca. 3HAUSHHS DHTAIBITHIA h
U BHyTpeHHel sHepruu U Bo3ayxa BeIOMPAIOTCS AJIi COOTBETCTBYIOIIMX TEMIIEPATYP
U3 CIPABOYHBIX TaOIMI] TEPMOJAMHAMUYECKUX CBOMCTB BO3JyXa IO MPUIOKECHHUIO.
Pacuer sHTpOonMi S M1 XapaKTEPHBIX COCTOSHUM LKA PEKOMEHAYETCSI NMPOBECTH
0 METOAY «KOHEUHON Ta0nu4HoOM sHTponmum». OTcUyer S MNPUHUMAETCS OT
HOPMaJTbHBIX ycaoBuit (po=101325 I1la w T=273,15 K), T.e. SHTpOIHs Ta3a MPH dTUX
YCIIOBHSIX TIPUHUMAETCS paBHOU HYJ0 (S=0).
CornacHo 3TOMy METOAY, JJIsl IEPBOM TOUKM IMKJIa SHTpONUs OyleT paBHa:
512501 - Soo - RIn(PllPo),

rae pasHocth SY% - $% y4MTBIBAET M3MEHEHHWE DHTPONUM B 3aBUCHMMOCTH OT
temnepaTrypbl, a wieH RIN(pi/po) yuuThIBaeT BIMSHHUE MABICHHS HA SHTPOIHIO.
Bemmunna $°; Oepercs M3 cOpaBOYHBIX TaOnum npu 7i, a 3HadeHue $% mpH
T=273,15 K.
JIns 2 ToukM Sp=S; TakK Kak Ipoiecc 1-2 n303HTPOIHBIN.
Jlnst 3 TouKuM SHTponHs OyJIeT paBHA
S3=SO3 - Soo - R|I’](P3/Po),

rae S% u s% GepyTcs u3 CIpaBoOYHBIX TabIMI] [0 3HAYECHUAM TeMIepaTyp 13 1
To COOTBETCTBEHHO.



JIns 4 TOUKM IUKIIA S4=S3, TaK Kak npouecc 3-4 M303HTPOIMHBIN.
Pe3ynbpTaThl pacyeTa mapaMeTpoB CIEIyeT CBECTH B Tabiuiy 1.

Tabmuna 1
Touku P, V, T, u, h, S,
UK MIla Mxe K kloic/ke klloic/ke | kloc/keK
1
2
3
4

2) Tloctpoenue mukia B PV- U TS- auarpammax. J[is mMOCTpOCHHS KPUBBIX
MPOIIECCOB ITMKJIA KPOME 3HAYCHWM, TPUBEACHHBIX B Tabmmme 1, HeoOXoammo
JOTIOJIHUTENILHO ~ paccudTaTh  MapaMeTpbl Il  MPOMEXKYTOUHBIX  TOYEK
COOTBETCTBYIOIHX IIPOLIECCOB.

a) Jlna noctpoenus aguadar 1-2 u 3-4 B pV - nuarpamme cjieayeT JOMOJHUTEIBHO
BBIYHCIIUTD MMAapaMeTphl MPOMEKYTOUHBIX ToueK 5 M 6 Ha 3Tux aauabarax. s
INPOMEKYTOUHBIX TOYEK BBIOMPAIOTCS 3HAYCHHUS YelbHOro oobema Vs=0,5(Vi+Vy),
Ve=0,5(vs+Vs). 3areM u3 ypaBHCHHs aJauabaTHOrO TpoIlecca BBIYHCIISIOTCS
3HaueHus JaBleHui Ps u Pg. Py VK = Ps V< ; Py V&= Ps V5 . B Ts-quarpamme
annabatel 1-2 u 3-4 n300paxaroTcs BEpTUKAIbHBIMU JIMHHUSIMU.
0) st moctpoenust uzoxop 2-3 u 4-1 (uuxn Otro), 4-1 (mukn Jduzens), 2-3 u 5-1
(mukn Tpunkiepa) B TS-muarpamMme JOTMOJHUTENIBHO BBIUUCISIOTCS IMapaMeTphl
MPOMEXKYTOUHBIX TOYeK 7 W 8 Ha 3TUX H30xopax. JlJIsi MPOMEXKYTOUHBIX TOYEK
BoIOUpatoTcs 3HadeHus temnepatyp 77=0,5(72+73), T5=0,5(Ts+T71). 3aTtem mo >TuM
TeMIrepaTypaM BBIUUCIISIOTCS COOTBETCTBYIONINE 3HAUEHUSI SHTPOITUU:

S7=SO7 - SOO - RIn(P2/P1),

882308 - SOO - RIn(P1/Po),
rae S% u s% GepyTcs u3 CIpaBOYHBIX TabIMI] IO 3HAYEHUAM TemmepaTtyp 17 u Tg,

s% — o Temneparype 7'=273,15 K.

B pv-auarpamme n3oxopsl n300paxaroTCs BEPTUKATIbHBIMU JTUHHUSIMHU.
B) Jlis nmoctpoenust uzobap 2-3 (mukn Hduzens), 3-4 (uukn Tpunkiepa), 2-3 u 4-1
(muxkn BXM) B Ts-nmuarpamme ompenenstoTcss MPOMEXYTOYHble TOUkKH 7 U 8 (C
napamerpamu 17 ,Tg U S7, Sg) aHAJIOTMYHO MYyHKTy 0). B pv-mmarpamme nzobapbl
M300paXKaroTCsl TOPU30HTATBHBIMU JTMHUSMH.

3)OmnpenencHre u3MeHeHus: mapameTpoB AU, Ah, AS u Beanuumu ( u | s
KQ)KJI0TO IPOLECCca, BXOIAIIETO B LIUKII.

Jlns aqmabaTHOTO TIpoIiecca:

g=0
|=-Au=(h1-P1v1)-( h2-P,Vv»)

Ji11 n30XopHOTO mporecca:




Au=Uy-U;= (hz-Psz)-( h1-P1V1)
1=0; g= uz-u;
Jist u306apHOTO Ipolecca:
q=h2-h1; |=P(V2-V1)
Au=0-1= hy-h1- P(v2-v1)
[ToryueHHBIC 3HAYCHUS CBECTH B TAOJIWIly 2 ¥ TIPOBEPUTh Ha CYMMHPOBAHUE IO
cTOJIOIaM.
4) OmpeneiacHAEe TEPMHUSCKOTO K.IIJ. IUKIA W TEPMHUYECCKOTO K.II.J. ITHKJIA
KapHo, ocy11ecTBI€HHOTO MEXKy MAKCUMAJIbHON 1 MUHUMAaJIbHON TeMIIepaTypaMu

Niapno=1=Tmin/ Tax
5) BoeiBOMBIL.

| .TepMozmHaanecmm AHAJIN3 UACAJBHBIX IHKJIOB TCIIJIOBBIX )]BI/II‘aTeJIeﬁ

Mammunbl, B KOTOPBIX Ta3bl, TMOJYy4aeMble NIPU TOPEHUM TOIJIUBA,
HETIOCPEJICTBEHHO  BO3JCHCTBYIOT Ha  IIOPIICHb, HA3bIBAIOT  JIBUTATEISAMU
BHyTpeHHero cropanus (JIBC). Bce mopiiHeBbie NBUTATEM BHYTPEHHETO CrOpaHUS
MOJIPA3JICIISIFOTCS HA TPU TPYIIIIBIL:

1) ¢ OBICTPBIM CrOpPaHKEM TOILIMBA IIPH ITOCTOSHHOM 00beMe;

2) ¢ IOCTEIEHHBIM CTOPAaHMEM TOILINBA IIPH ITOCTOSHHOM JIaBJICHHH;

3) €O CMEIIaHHBIM CrOPaHHEM TOILIMBA YACTHYHO IPH MMOCTOSHHOM 00BEME U

YaCTUYHO NP MOCTOSHHOM JABJICHUMU.

[Ipoueccel peanbHOTO ABUTATENSI BHYTPEHHETO CTOPAHUS UMEIOT BCE MTPU3HAKHU
HEOOPATUMBIX MPOLIECCOB: TPEHUE, XUMUUECKUE PEaKIMU B paboueM Telie, KOHEUHBIC
CKOPOCTH TOPIIIHS, TETJIOOOMEH MPU KOHEUHOM Pa3HOCTH TeMIepaTyp U T.II.

AHanu3 Takoro 1UKJIA C TOYKH 3PEHUS TEIUIOBBIX MPOLECCOB HEBO3MOXKEH, a
MO3TOMY TEPMOJWMHAMHMKA UCCIEAYEeT HE pealbHble MPOLECCHl JIBUTATENCH
BHYTPEHHETO CTOpaHus, a ujeajabHble, oOpaTUMble UK. B KadecTBe pabouero
TeJla TPUHUMAIOT HACAIBHBIA Ta3 C MOCTOSHHOW TEINIOeMKOCThio. [lummHap
3ar0JIHCH TIOCTOSIHHBIM KOJIMYECTBOM pabodero tena. PasHOCTH TeMIiepatyp MexIy
HCTOYHUKOM TEIUIOTHI M paboumM TeloM OeckoHeuHo Mauas. I1oaBoj TErmIoThl K
pabodeMy Tely OCYIIECTBISICTCS OT BHEIIHMX HMCTOYHUKOB TEIUIOTHI, a HE 3a CYeT
C)KMTraHus TOILIHBA. TO ke HE00X0IUMO CKa3aTh U 00 OTBOAE TEILIOTHI.

[Ipy wuccaemoBaHUM HACATBHBIX TEPMOJUHAMHUYECKHUX IIHKJIOB ITOPIIHEBBIX
JIBUTATENIe BHYTPEHHETO CrOpaHusi OOBIYHO OMPEACIISIIOT KOJUYECTBO MOABEACHHOMN
U OTBEJCHHOW TEIUIOThl, OCHOBHBIE MapaMeTphbl COCTOSHUSA padodero Teina B
XapaKTEePHBIX TOYKAX IUKJA; BEIYUCIAIOT TEPMUUECKUAN K.M.J. IIUKJIA 10 OCHOBHBIM
XapaKTEPUCTUKAM U MIPOU3BOJAT aHATIU3 TEPMUUYECKOTO K.I1.I.

Takum 00pa3oM, H3yYE€HHE UICATbHBIX TEPMOJAMHAMUYECKUX IIUKJIOB

IMMO3BOJIICT IMPOU3BOJUTL IMPH HPUHATHIX AJOIMYIICHUAX daHAJIM3 MU CPAaBHCHHC pa6OTbI
Ppa3IM4YHbIX ,[[BHFaTeJIeﬁ X BBIABJIATD (1)aKTOpI>I, BIUAIOIMKXEC HA X OKOHOMUYHOCTD.



OCHOBHBIMHU XapaKTePUCTUKAMU HIIA TIapaMeTPpaMH JHO0O0TO MUK TEMIOBOTO
JBUTATEIIS SIBJISIOTCS CIACAYIOIINE Oe3pa3MEpHbBIC BETUYHHBI:

CTEIIEHb CKATUA £=V1/Vy,

IIPEJICTABIISIONIAS COOOM OTHOIICHHE HAYaIbHOTO YISIBbHOTO 00bheMa pabodero
TeJa K €ro yIeIbHOMY 00bheMy B KOHIIE CIKATHS;

CTENEHD NOBBIIEHUS NaBIeHU A=P3/P>,

MIPEICTABIISIONIAS OTHOIIEHUE JaBJICHWUN B KOHIIE M B Hadaje H30XOPHOTO
mpoliecca MmoaBO0/1a TEIIOTHI;

CTCIICHb  IPCABAPHUTEILHOIO  PACIIMPCHHS, WIH CTEIEeHb H300apHOro
pacimpeHun, p=Vs/V,, MpeAcTaBiAomas coOol OTHOIICHHE 00BEMOB B KOHIIC M B
HavaJyie n300apHOTo MpoIecca M0 IBOIa TEIUIOTHI.

1.1. Huka IBC ¢ u30X0pHBIM MOABOA0OM TeIJI0ThI (UK OTTO)

Nneanwsubiii uki [IBC ¢ M130X0OpHBIM MMOJIBOIOM TEIJIOTHI, COCTOSIIIIUNA U3 IBYX
M30X0p M JIBYX aauadaT MpeCcTaBlieH B PV- U TS- nuarpaMmax Ha puc. 1.

P T4
q 3

—E

Puc. 1 — IMukn JIBC ¢ n30X0OpHBIM MOBOIOM TETUIOTHI

WNneanbHblid Ta3 ¢ HadyalbHbIMU Mapamerpamu Pi, Vi U Ti cKumaercs 1o
aguabate 1-2 no Touku 2. [1o uzoxope 2-3 paboueMy Teiny cooOIIaeTCs KOJIUYECTBO
TerioThl 1. OT Touku 3 pabouee Teyno pacuiupsiercs no aauadare 3-4. U HakoHer,
no uzoxope 4-1 pabouee Teno BO3BpallacTCs B MEPBOHAYAIBHOE COCTOSHUE, TPU
ATOM OTBOJAMTCS TEIJIOTA (2 B TETIONIPUEMHUK.

KomuuectBo moaBeaenHou Ternotsl mpu C,=const, k=C,/C,=const:

01=Cu(T3-T2)

KomuuectBo otBeneHHo# TeroThl: §2=Cp(T4-T1)

TepMuueckuil K.1.J. [UKIIA:

7= (01-02)/01=1- 02/01=1-(T4-T1)/(T5-T>)

BripazuB temmepatypbl T2, T3, T4 uepe3 HawanbHyIO Temmeparypy pabodero

Tena T1 MOXKHO TMOMYYUTh CICAYIONIYI0 (OPMYITy IS ONPEACIICHUS] TEPMHUIECKOTO

K.ILJL.
n=1-1/(e"")



[lo mukiIy C W30XOPHBIM TOJBOJOM TEIUIOTHI pabOTAlOT JBUTATEU
BHYTPEHHETO CrOpaHMs Ha JITKUX U I'a3000pa3HbIX TOTUIMBAX.

B »Tux naBWrarensx CxaTUIO TOJBEPracTcsi CMECh TOIUIMBA C BO3IyXOM,
KOTOpasi BOCIJIAMEHSIETCSI OT AJICKTPUUYECKOM MCKPBI B KOHIIE CXKATHA. YBEIUUYCHUE
CTEIEHH CKaTus OrpaHUYHBACTCS BO3MOYKHOCTBIO IPEIKICBPEMEHHOTO
CaMOBOCIUIAMCHCHHSI TOPIOYECH CMECH, HapyIIapIlee HOPMaIbHYIO padoTy
neuratens. KpoMe Toro, mpu BBICOKHX CTEICHSIX CXKATHS CKOPOCTh CTOPAHHS CMECH
PE3KO BO3PACTAET, YTO MOJXKET BBI3BATh JCTOHAIUIO (B3PHIBHOE TOPEHHE), KOTOpAS
PE3KO CHIDKAET SKOHOMHYHOCTH JBUTATENIS M YacTO BEACT K IMOJOMKE €ro JeTaje.
[ToaTOMy mJis KaKI0TO TOILIMBA JOJKHA TIPUMEHSITHCS OMPECIICHHAs] ONTUMAaTbHAS
CTETNIEHb CKaThsl. B 3aBUCMMOCTH OT poja TOIUTMBA CTEICHb CXKATHUS B U3Y4aeMBIX
IBUTATEIIX U3MeHsaeTcs oT 4 10 9.

Takum 00pa3om, UCCIeTOBaHUS MMOKA3BIBAIOT, YTO B JIBUTATEIISIX BHYTPECHHETO
CrOpaHusl C TIIOJIBOJIOM TEIUIOTHI IPH IIOCTOSSHHOM OOBEME HENb3s MPUMEHSTH
BBICOKHME CTCIICHH CXKaTus. B CBSI3M C 3TUM paccMaTpuBaeMbIC JIBHUTaTelId UMEIOT
OTHOCHUTEIBHO HU3KHUE K.II.1I.

BapuanTs! 3a1aHus

Tabmuma 2
N P1, Mlla T, K 8:V1/V2 /1=P3/P2
n/n
1 2 3 4 5
1 0,095 290 4,5 3,00
2 0,095 290 4,7 2,95
3 0,095 290 49 2,90
4 0,095 290 4,1 2,85
5 0,095 290 4,3 2,80
6 0,095 290 4,5 2,75
7 0,095 290 4.7 2,70
8 0,095 290 49 2,65
9 0,095 290 51 2,60
10 0,095 290 5,3 2,55
11 0,095 290 55 2,50
12 0,095 290 5,7 2,45
13 0,095 290 59 2,40
14 0,095 290 6,1 2,35
15 0,095 290 6,3 2,30
16 0,095 290 6,5 2,25
17 0,095 290 6,7 2,20
18 0,095 290 6,9 2,15
19 0,095 290 7,1 2,10
20 0,095 290 7,3 2,05
21 0,105 300 7,5 2,00
22 0,105 300 7,7 2,05
23 0,105 300 7,9 2,10
24 0,105 300 8,1 2,15




25 0,105 300 8,3 2,20
26 0,105 300 8,5 2,25
27 0,105 300 8,7 2,30
28 0,105 300 8,9 2,35
29 0,105 300 8,8 2,40
30 0,105 300 8,6 2,45
31 0,105 300 8,4 2,50
32 0,105 300 8,2 2,595
33 0,105 300 8,0 2,60
34 0,105 300 7,8 2,65
35 0,105 300 7,6 2,70
36 0,105 300 7,4 2,75
37 0,105 300 7,2 2,80
38 0,105 300 7,0 2,85
39 0,105 300 6,8 2,90
40 0,105 300 6,6 2,95

1.2. Iluka JIBC ¢ n300apHBbIM MOABOAOM TeIJIOTHI (UK Jln3ens)

Nneanbupiii mukn JIBC ¢ u300apHbIM MOJABOJOM TEIUIOTHI, COCTOSIIIUN U3
n300apbl, M30XOPHI U ABYX aauadaT MpeacTaBicH B PV- U TS- quarpaMmax Ha puc. 2.

PA
2 ‘qé

4q

—
1

-
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Puc. 2 — Iukn IBC ¢ n306apHBIM MOABOOM TEIIIOTHI

l'a3000pa3noe pabodee Temo ¢ HadaldbHBIMU mapameTpamu P, Vi, Ti
ckuMaercs o aguabare 1-2; 3arem Tenmy 1mo m3zobape 2-3 cooOimaercss HEKOTOpoe
KOJIMYECTBO TEIIOThl (1. OT Toukum 3 pabodee TEIO PACIIMPSICTCS; IIPOIECC
nporekaer 1o aauabare 3-4. WM HakoHen, mo wuzoxope 4-1 pabouee TeIoO
BO3BpAIIACTCS B IEPBOHAYAIBHOE COCTOSIHME, MPU OTOM B TETUIONPHUEMHUK
OTBOJIUTCS TEIIOTA (.

KomnyectBo  moaseneHHon  temnotel  npu  Cp=const, C,=const wu
k=Cy/C,=const:

91=Cp(T3-T2)
KomnmuectBo otBefennoi Temothl: J;=Cy(T4-T1)
TepMuueckui K.1.J. [UKIIA:

1t=(01-02)/01=1- 02/q1=1-(T4-T1)/K(T3-T2)




Bripasus Temnepatypsl T2, T3, T4 yepe3 HauanbHYIO TEMIIEPATYPY paboyero
Tena T1 MOYKHO MOJIYYUTh CIELYIOIIYIO (POPMYILy JJIsl ONIpEAEIEHUS] TEPMUYECKOTO

K.ILJL.
n=1-(p"-1)/(k-€“*( p-1))

[To paccMoTpeHHOMY IMKITY pabOTarOT KOMIPECCOPHBIE TBUTATENU BHICOKOTO
CKaTHsl, B KOTOPBIX BBOJl TOIUIMBA M €r0 PACIbUIEHUE OCYIIECTBIISIETCS CHKAThIM
BO3JIYXOM.

B »Tux aBurarensx BO3AyX CKHUMAETCS B IIWJIMHJIPE, a JKUJIKOE TOIUIMBO — B
TOTUIMBHOM HAacOC€ BBICOKOTO JaBlieHUs. PasnienpHoe cxkaTre MO3BOJISIET MPUMEHSTD
BBICOKME cTeneHu cxatuss (1o &=20) U HUCKIIOYAeT MPEkKICBPEMEHHOE
CaMOBOCINIAaMEHEHHE ToIuIMBa. [lporecc TopeHus TOIUIMBA MPU MOCTOSIHHOM
JABJICHUU 00€CIIEYNBAETCS COOTBETCTBYIONIEH peryIMpPOBKON TOTUNIMBHON (DOPCYHKH.

Bo3ayx npu 60JBIIOM CKATUU UMEET HACTOIBKO BBICOKYIO TEMIIEpATypy, UTO
MI0/IaBaEMOE TOIUIMBO B LMJIMHAP CaMOBOCIUIAMEHSIETCS 0€3 BCAKUX CIELHAIBHBIX
3anajibHBIX MpucnocobseHnii. Kpome Toro, pasienpHoe C:kaThe BO3AyXa M TOILIMBA
MO3BOJISIET KCIIOJIB30BATh JIFOOOE JKHUJIKOE TSDKEJIOE U JICIIEBOE TOIUIMBO — HE(TH,
Ma3yT, CMOJIbl, KAMEHHOYTOJIbHbIE Macya U Ip.

BapuanTsl 3ananus

Tabnuna 3
N P1, Mlla 11, K 8:V1/V2 p=V3/V2
n/n
1 2 3 4 5
1 0,100 300 12,0 15
2 0,100 300 12,0 1,8
3 0,100 300 12,0 2,1
4 0,100 300 12,5 1,8
5 0,100 300 12,5 1,9
6 0,100 300 12,5 2,0
7 0,100 300 13,0 1,6
8 0,100 300 13,0 1,8
9 0,100 300 13,0 2,3
10 0,100 300 13,5 14
11 0,100 300 13,5 1,8
12 0,100 300 13,5 2,2
13 0,100 300 14,0 1,7
14 0,100 300 14,0 2,0
15 0,100 300 14,0 2,2
16 0,100 300 14,5 1,8
17 0,100 300 14,5 1,9
18 0,100 300 14,5 2,3
19 0,100 300 15,0 15
20 0,100 300 15,0 1,8
21 0,105 310 15,5 15




22 0,105 310 155 1,8
23 0,105 310 155 2,2
24 0,105 310 16,0 1,6
25 0,105 310 16,0 1,9
26 0,105 310 16,0 2,1
27 0,105 310 16,5 1,7
28 0,105 310 16,5 2,0
29 0,105 310 16,5 2,2
30 0,105 310 17,0 1,6
31 0,105 310 17,0 1,8
32 0,105 310 17,0 2,0
33 0,105 310 17,5 1,5
34 0,105 310 17,5 1,7
35 0,105 310 17,5 2,1
36 0,105 310 18,0 1,6
37 0,105 310 18,0 1,9
38 0,105 310 18,0 2,2
39 0,105 310 18,5 1,5
40 0,105 310 18,5 2,0

1.3. Huka ABC co cMemaHHbIM MOABOAOM TeIIOThI (HukJa Tpunkiepa)
Hneanpabiii nuka JIBC co cMmelaHHBIM ITOJABOAOM TEIIOTHI, COCTOSIIMNA M3
JIBYX M30XOp, JIBYX aauadaT v OJHOW M300aphl Mpe/cTaBiIeH B PV-U TS- quarpaMmax
Ha puc. 3.

pi 3“:‘1”

5
5 1
— P
L S

Puc. 3. Hukn JIBC co cMemmaHHbIM MOABOOM TEILIOTHI

Pabouee teno ¢ mapamerpamu P, Vi, T1 ckumaercs mo aguadare 1-2 10 TOUKH
2. Tlo m3oxope 2-3 x pabodeMy Tely IOJBOAMTCA MEpBas MOJS TEIIOTH (1. Ilo
n3o0ape 3-4 momBoAMTCA BTOpas A0isA TemnoThl (1. OT Toukm 4 pabouee Temo
pacummpsiercss no aguabare 4-5. W, HakoHen, mo wuzoxope 5-1 pabouee Teno
BO3BpAIACTCS B TMEPBOHAYAILHOE COCTOSHHUE — B TOYKY |, MPU ATOM OTBOJHUTCS
TEII0TAa (2 B TEIUIONPHEMHHUK.

IlepBas wacte mnoasBeaeHHoll Ttemnotel npu Cp=const, C,=const wu
k=Cy/C,=const:

q1=Cy(T5-T2)




BTOpaH qacCTb HOHBCHCHHOﬁ TCIIJIOTEI.
q 1=Cp(T4-Ta)

KomuuecTBO OTBEAEHHOI TEILIOTEL:
Q2=Cv(T5-T1)

TepMuyeckui K.I1. 1. TUKIIA:
9, T5 _Tl

g+af  (T-T,)+k(T,-T,)

n =1-

Bripasus temnepatypsol T, T3, Ta, Ts uepe3 Ha4aJIbHYIO TEMIIEpaTypy pabodero
tena 171:

Apk -1
£ (A=) +ki(p-1)]

n.=1-

[To nuKITy cO CMEIIaHHBIM MOABOJOM TEIUIOTH pabOTalOT OECKOMIIPECCOPHBIE
JIBUTATEJIA BBICOKOTO CKATUS U C MEXAaHUYECKUM PaCIbIJIEHUEM TOILIMBA.

JIist aTUX aBUTaTeNnei oObIYHO MpuHUMAKOT ¢€=10+14, A=1,2+1,7 u p=1,1+1,5.
[ukn co cMemaHHBIM HOABOJOM TEIJIOTHI 0000IMAcT IBa MCCIICAOBAHHBIX ITUKIIA.
Ecomu pomyctuth, uto A=1, TO LMKI CO CMENIAHHBIM TOABOJAOM TEIIOTHI
MpEeBpaIaeTCs B UK C U300apHBIM MMOJIBOJIOM TEIIOTHI C COOTBETCTBYIOIIUM STOMY
UKy K.I.J. Ecin npuHATh, 4TO p=I, TO IIUKJI CO CMEIIAHHBIM IOJBOJIOM TEIJIOTHI
MPEeBpAaIaeTCs B LUK C U30XOPHBIM MOJABOJAOM TEIUIOTHI C COOTBETCTBYIOIIUM 3TOMY
LUK K.ILJI.

JKuikoe TOIUIMBO TOIIMBHBIM HACOCOM TI0JIA€TCS Yepe3 TOTUTMBHYIO (POPCYHKY
B TOJIOBKY ULWJIMHJpPA B BHJAEC MEJIbUaMIIUX Kamesiek. llomagas B pacKajJeHHBIN
BO3/lyX, TOIJIUBO CAMOBOCIUIAMEHSIETCS W TOPUT B TEYEHHUE BCEro Mepuoja, Moka
OTKpBITa (POPCYHKA: BHAYaje MpPU MOCTOSHHOM OOBEME, a 3aT€M IMPU MOCTOSHHOM
JTaBJICHUM.

B HexkoTOpbIX THIAaxX ABUTATENEH pacHbUIMBaHUE TOIJIMBA MPOUCXOJIUT B
CIIEIUAJIBHON TIpeJIKaMepe, KOTopasi OOBIYHO HAXOJUTCS B BEpXHEH 4acTH LWJIMHAPA
JIBUTATENISI M COCIMHEHA ¢ paboueil kaMepod HWIMHIpPA OAHUM WM HECKOJIBKUMHU
y3KUMH KaHaiamu. Bo Bpems ckaTusi BOo3JayXa JaBJi€HUE B LWJIMHJIPE BO3pacTaeT
ObICTpee, YeM JaBJIEHUE B MPEAKaMepe; BCIACACTBUE PA3HOCTH JIABJICHUI BO3HUKACT
MOTOK BO3AyXa W3 IMMWIMHApPA B MpelKaMepy, KOTOPbIM MCHONb3YETCA IS
pacnbUIMBaHKS IOIABAEMOI0 B IIPEAKaMEpy KUIKOTO TOIJIMBA.

Co3nanue JBurateieid co CMENIaHHBIM IOJIBOJOM TEIUIOThl, B KOTOPBIX
OTCYTCTBYIOT KOMIIPECCOPBI, MO3BOJWIO YOPOCTUTh KOHCTPYKIHUIO, YJIYUIIUTh
paboTy ¥ YBETUYUTH IKOHOMUYHOCTh JIBUTATEIICH.

BapuanTel 3ananus
Ta6nuna 4

N Pl, Mlla T1, K 8:V1/V2 ﬂng/Pz p:V4/V3




S
=
S

1 2 3 4 5 6
1 0,100 290 10,0 1,2 1,1
2 0,100 290 10,0 1,2 1,2
3 0,100 290 10,0 1,2 1,3
4 0,100 290 10,0 1,2 1,4
5 0,100 300 11,0 1,3 1,5
6 0,100 300 11,0 1,3 1,1
/ 0,100 300 11,0 1,3 1,2
8 0,100 300 11,0 1,3 1,3
9 0,100 300 11,0 1,3 1,4
10 0,100 300 11,0 1,3 1,5
11 0,100 280 12,0 1,4 1,1
12 0,100 280 12,0 1,4 1,2
13 0,100 280 12,0 1,4 1,3
14 0,100 280 12,0 1,4 1,4
15 0,100 280 12,0 1,4 1,5
16 0,100 310 13,0 1,5 1,1
17 0,100 310 13,0 1,5 1,2
18 0,100 310 13,0 1,5 1,3
19 0,100 310 13,0 1,5 1,4
20 0,100 310 13,0 1,5 1,5
21 0,100 280 14 1,6 1,1
22 0,100 280 14 1,6 1,2
23 0,100 280 14 1,6 1,3
24 0,100 280 14 1,6 1,4
25 0,100 290 13 1,7 1,5
26 0,100 290 13 1,7 1,1
27 0,100 290 13 1,7 1,2
28 0,100 290 13 1,7 1,3
29 0,100 290 13 1,7 1,4
30 0,100 290 13 1,7 1,5
31 0,100 300 12 1,5 11
32 0,100 300 12 1,5 1,2
33 0,100 300 12 1,5 1,3
34 0,100 300 12 1,5 1,4
35 0,100 300 12 1,5 1,5
36 0,100 310 11 1,4 1,1
37 0,100 310 11 14 1,2
38 0,100 310 11 1,4 1,3
39 0,100 310 11 14 1,4
40 0,100 310 11 1,4 1,5

1. TepmoauHaMuUYeCKM aHAIU3 U1€ATBLHOI0 IUKJIA
BO3AYLIHOM X0J10AWIbHOI MamuHbl (BXM)




MarmuHbl, HENPEepPhIBHO  MOJIJICPKUBAIONIUE TEMIIEpaTypbl Tel  HUXKE
TEMIIEpaTypbl ~ OKpYXKalolleld Cpeapl, Ha3bIBAIOT XOJOAWIbHBIMH. B  HHX
UCITOJIB3YIOTCSl B OTJIMYKE OT TCIIOBBIX JBUTATeNIeH OOpaTHBIC TEPMOIUHAMUYICCKUC
IIUKJIBI, B COOTBETCTBHM C KOTOPBIMH MOJKHO, 3aTpadyMBas MEXaHHYCCKYIO padoTy,
OTHATh HEKOTOPOE KOJIMYECTBO TEIUIOTHI OT MCTOYHHKA C HU3KOW TEMIIEpPaTypor U
nepeIaTh e¢ K HCTOYHUKY C 00jIee BBICOKOH TEMIIEpaTypOM.

XO0JI0IUIBHBIC YCTAHOBKH YCIIOBHO MOKHO Pa3/IeIUTh Ha JIBE TPYIIIIHL:

1) ra3oBbIC WM BO3MYIIHBIE YCTAHOBKH; 2) MMAPOBBIE KOMIIPECCOPHBIC YCTAHOBKH.

Bo3aymHbeie ycTaHOBKM BBUAY MaJIOTO XOJOAMIBHOTO 3¢ @dekTa U OONbIINX
pa3MepoB OTICTBHBIX AIllapaToB HE MOTYYHIIHN IMUPOKOTO PACTIPOCTPAHCHUS.

B mapoBbIx ycTaHOBKaX paO0OYMM TEJIOM SIBJISTFOTCS MAphl Pa3IMYHBIX BEIICCTB:
ammuaka (NHs), yrirekuciiorsl (CO,), cepuucroro anruapuaa (SO,), ppeonos (R12,
R22, R-134a, R-404 wu Tt.n.). IlapoBble XOJIOMWIBHBIE MAIWHBI, O0JaAAIOININC
OOJIBIIION HAJEKHOCTBIO ICUCTBUS, IMMOTYUUIIA 00JIee IMUPOKOE PacCIIpOCTPaHEHHE.

KpoMe Ta30BBIX W MapoBBIX, CYIIECTBYIOT XOJIOAWIbHBIC YCTaHOBKH,
OCHOBAHHBIE Ha JPYTUX MPUHIUIIAX: TAPOHKEKTOPHBIC, aOCOPOITMOHHBIC U T.JI.

[Tokazarenem coBepIIeHCTBA XOJIOJUIBHON MAIIUHBI SIBISETCS XOJIOAUIbHBIN
Koa(hpuLreHT:

Yewm OoJIbIlie OTHUMAETCS TEIIOTHI (2 M YeM MEHBIIE ITPU ATOM 3aTpadrBaCTCS
MeXaHU4eCKoi paboTel | w vem OoJbllie XONOAMIBHBIN KOXPQPUIHMEHT &, TeM
COBEpIIICHHEN OYJET XOIOANIBHBIN ITHKI.

DddexTuBHOCTH paboTel BXM BcieacTBUe MOTEPh IKCEPTUH, BOSHUKAFOITUX
u3-3a BHEIIHEW HEOOpaTMMOCTH M TEIUIONEepeHoca B TEIJIOOOMEHHUKAX TpU
KOHEYHOM Pa3HOCTH TEMIIEpaTyp, OTPAKAET IKCEPreTUUECKUM K.11.]1.

Okcepreruyeckuil k.1.j. BXM mpexacraBnser coO0i OTHOIICHHE SKCEPTHU
noxydeHHoro xoiona Qo (zq)o, T.€. moJe3HOro 3 heKTa XOIOAMILHONW YCTAHOBKH, K
3arpadeHHoM sHeprun Ni.

_ Qo (Tq)O o, _ qo(Tq)o

ex ex
k g y

OcHoBHBIMU JTocTOMHCTBaMU BXM SBISIOTCS: JOCTYNMHOCTh U O€30MACHOCTH
xJazareHTa (BO3/yXa); BO3MOXKHOCTh JIOCTHMXKEHHUSI BeCbMa HHU3KUX TEMIEparyp
(-100°C) 1 BO3MOKHOCTB OBICTPOrO NMEPEBOA HA APYTHE TEMIIEPATYPHbIE PEKUMEL.

Henocratkamu BXM sBistoTcs: Majias 3KOHOMHYHOCTh W TPOMO3JKOCTH
YCTaHOBKH.

2.1. Huky1 BO3AYUIHOM X0JM0AMIBHOM MAIIMHBI
Uneanpupnii nukn BXM, cocrosmmii 3 AByx u300ap W ABYyX aguadar
MPEACTABIIEH B PV- U S- nuarpaMmax Ha puc. 4.
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Puc. 4. [Iuxn BO3yIIHON XOIOAUIBHOW MAIlIMHBI

Bo3ayx B npouecce 1-2 anuabaTHO C)KUMAETCSI B KOMIIPECCOPE OT JaBJIeHUs Py
no npasieHus Py, Jlanee B um3o0apHOM mporiecce 2-3 BO3AyX OXJIAKIAETCS B
TEIJIOOOMEHHUKE - OXJaJHTeNle, T.€. OT BO3JyXa OTBOJUTCS TEIJIOTa BHEUIHEMY
HMCTOYHUKY, U TeMIlepaTtypa ero moHmwkaercs oT 72 no 73. 3areM mpu aauabaTHOM
pacuimpeHun B mpouecce 3-4 BO3yX JOMOJTHUTEIBHO OXJIAXIAETCA B JIETaHIEpE
(pacuupuTtenbHol MamnHe) oT 73 10 74 Y Hakowen, mpu uzo6apHoM mporecce 4-1 B
XOJIOMUIILHON KaMepe (Mcrhapuresie) MPOUCXOJUT OTBOJI TEIUIAa OT OXJIaXK/IaeMOro
MOMEIICHHS (TEIUIO0TIATYHNKA), B pe3yJIbTaTe Yero BO3AyX HarpeBaeTcs ot 14 10 T1.

XonoauinbHbl KO3(PGUIMEHT ujeanbHoro nukia BXM MOXHO BbIpa3uTh
yepes:

T 2~ T 1
rae 71 — teMnepaTypa OXJaxAaeMOro NOMEIIEHUsI WK TEMIIepaTypa 3acachblBa€MOro
BO3]lyXa B KOMIIPECCOD;
T, — Temneparypa ckaToro B KOMIIPECCOpe BO3ayXa.

HanbGonee coBepiieHHBIM  MPOIECCOM  OTBOJA  TEIJIOTHI  OBLT  OBbI
M30TEPMUUYECKHN TMpolecc 5-3, a MpoueccoM NOABOAA TEIIOThI — U30TEPMUUYECKUN
nporecc 6-1. B urore momyuunmncst Ob1 mukia 1-5-3-6-1 — 310 ecTh 00paTUMBIN UK
Kapno, KOTOpBIil siBIIsIeTCSI HAanb0JIee COBEPIICHHBIM ITUKJIOM XOJIOAUIBLHON MaIlIUHBI.

B nneansnom nmkiie BXM no cpaBHeHHMIO ¢ nUKIOM KapHO JOMOJHUTEIBHO
3aTpaunBaercs pabora, paBHas cymme Twiomaaer 2352 u 1641. Ilpu sToM
KOJIMYECTBO TEIUIOThI, OTOMPAEMON OT OXJIAXKIAEMOTO MOMEIICHHS 32 OJUH IHKII,
OyZeT MeHbIlle Ha BeNMWYWHY muiomaan 1641 mo cpaBHEHHIO C TEIUIOTOW B ITUKIIC
Kapuno. CnenoBarenbHo, xomoawibHbi Kodpdummuent tukia BXM Oyxper
3HAUWTETLHO  MEHBIIE  XOJIOAWIbHOTO  Kod(duimenta  mukiaa  Kapho,
OCYIIECTBIIEMOTO B TOM € HWHTEpPBAJC MUHUMAIBHOM 77 M MakCHUMaJbHOU 13
TeMneparyp, AJisl KOTOPOTro:

T.K. 13<73, TO & >¢.
IMopsiaok pacuera uukiaa BXM



1) Omnpenenenue paboThl, 3aTpadeHHON B mukie BXM, paBHOU pazHOCTH
paboT KoMIIpeccopa U JeTaHepa:

rie |,=h,-h; — pabora mo cxxaTuio Bo3ayxa B KOMIpeccope;
lo=hs-hs — pabora, coBepIraemas mpu pacIIMpPEHUH BO3IyXa B JACTaHIEPE.
2) Omnpenenenue xonoawabHOTO Kod(hdunmenta BXM, mpencraBisioniero

cO0Oi OTHOIIIEHHE YACTHLHOW XOJOAOIPOU3BOIUTEIBPHOCTH K 3aTPauyeHHON B ITUKIIE
pabore:

Y
rie qo=hi-hs — yaensHast X010101TPON3BOAUTEIILHOCTb.
3) OmnpexencHue yaeNbHON HAIPY3KH B TEIUIOOOMEHHHUKE — OXJIAIUTEIE:
Uro = hs-h;
4) Iposepka sHEpreTudeckoro daganca BXM:
do +‘Iu‘ = |QT0|
5) OnpeneneHre MacCOBOIO pacxo/ia XjaajgareHra (Bo3ayxa):

Q

m=—2, kr/c
do

rac QO — XOJOJOIIPOU3BOJUTCIILHOCTD.

6) Onpenencare MomHocTH Kommpeccopa N, aeranmepa Ny ¥ 3aTpadeHHOMR
Ha noxydenue xomona N,

Ne=m|l,| No=m],|
N,=N-N,.

7) OnpenencHre XOI0IUIBHOTO KO3 dUIIMeHTa 1st 00paTHOro nukia KapHo:
Tl
g, =——
T 37 T 1
8) OmpenesneHue sKcepreTuieckuii K.m.q BXM:

Mex = 5‘(%)0‘

T,-T,
e (z,), = % - K09 purmenT paboTOCIOCOOHOCTH X0JI0/1a;
0
T +T
=~ " - CpemHsI TeMnepaTypa XalanarenTa B npouecce 4-1;

TO
T,. = 293K - TemnepaTypa OKpyKaroleu cpebl.



BapuanTel 3ananus

Tabmura 5
n|>ln P1, Mlla T, K T3, K Qo, kBm A=P2/P1
1 2 3 4 5 6
1 0,100 270 310 50 5,2
2 0,102 275 315 60 54
3 0,104 280 320 70 5,6
4 0,106 285 325 80 5,8
5 0,108 265 305 90 6,0
6 0,110 270 310 100 6,2
7 0,112 275 315 110 6,4
8 0,114 280 318 120 6,6
9 0,116 285 323 130 6,8
10 0,118 265 333 140 7,0
11 0,120 272 343 150 5,3
12 0,122 277 338 160 55
13 0,124 283 333 180 57
14 0,126 285 328 190 5,9
15 0,0128 265 323 200 6,1
16 0,130 268 315 210 6,3
17 0,132 271 318 220 6,5
18 0,134 274 321 230 6,8
19 0,136 277 324 240 6,6
20 0,138 280 327 250 6,4
21 0,140 280 324 230 6,5
22 0,138 277 321 220 6,3
23 0,136 274 318 210 6,1
24 0,134 271 315 200 5,9
25 0,132 268 322 190 57
26 0,130 265 328 180 55
27 0,128 285 333 160 53
28 0,126 283 338 150 7,0
29 0,124 277 343 140 6,9
30 0,122 272 333 130 6,6
31 0,120 265 323 120 6,4
32 0,118 285 318 110 6,2
33 0,116 280 315 100 6,0
34 0,114 275 310 90 5,8
35 0,112 270 305 80 5,6
36 0,110 265 325 70 54
37 0,108 285 320 60 5.2
38 0,106 280 315 50 5,0
39 0,104 275 310 40 4.8
40 0,102 270 305 30 4,6




Martepuaisl KypcoBbIX paOOT MPUBEACHBI B METOUUYECKIX YKA3aHUAX
JUTS BBITIOJTHEHUS KyPCOBBIX padoT, pa3paboTanHbix Ha kadeape [TAXT:

TepMOAMHAMHUYECKUN aHAIW3 MWICAJIBHBIX LUKIOB TEIUIOBBIX JBHUraTelIed W
xonoauinbHbIX MamuH / A.A. Cargees, @.M. I'ymepos, K.A. CarneeB — Huxuekamck
: HumxHexaMCKui XHMHKO-TEXHOJNOTHUeCKUd WHCTUTYT (dunuan) OI'BOY BIIO
«KHUTY», 2012.- 22 c.

Kpurepuu oueHky BbINOJHEHHS KYPCOBOH PadoThI

Onenka «omauuno» (90-100 6annoe) BBHICTABISETCS TPHU BBIOJHCHUH
KypcoBOii pabOThl B MOJHOM O0BeMe; paboTa OTJIMYAeTCs TIyOWHOM MpopadOTKU
BCEX PA3/eNIOB COACPKATEIHLHON YacTh, oopMIIeHa C COOTIOJIEHUEM YCTAaHOBJICHHBIX
MpaBui; CTYJIEHT CBOOOJHO BJIAJICET TEOPETUUYECKUM MaTepHalioM, Oe30IIHO0YHO
MPUMEHSIET €ro NpU pelIeHUW 3aaad, cHOopMyJIMpPOBAHHBIX B 3aJlaHWU; Ha BCE
BOIPOCHI JJA€T MPaBUIbHBIE 1 00OCHOBAHHBIE OTBETHI, YOSIUTEIHHO 3aIUIIAET CBOIO
TOYKY 3pPECHHUSI.

Onenka «xopowo»  (75-89 6a/I0B) BBICTABISCTCS IPH  BBIOJHCHUN
KypcOBOM pabOThl B MOJHOM 0ObeMe; padoTa OTIMYaeTcs IyOWHOUW MpPOpadOTKU
BCEX PA3/CNIOB COACPKATEIHLHOW YacTH, opopMiIeHa C COOTIOICHUEM YCTAHOBIICHHBIX
MpaBWI; CTYACHT TBEPJO BIAJCET TCOPETHUYCCKUM MaTEPHUAIOM, MOXKET MPUMEHSTH
€r0 CaMOCTOSATEIHFHO WJIH TI0 YKA3aHHIO TMperoaBaTess; Ha OOJBIINHCTBO BOTIPOCOB
JIaHBI PABWJILHBIC OTBETHI, 3alTUIIIACT CBOIO TOUKY 3pEHUS JOCTATOYHO 0OOCHOBAHO.

Onenka «yoosnemeopumenvho» (60-74 6anjioB)  BBICTABISACTCS IIPH
BBITIOJIHEHUH KYpCOBOM pabOThl B OCHOBHOM TIPaBUJILHO, HO 0€3 J0CTaTOYHO
rIIyOOKOM MPOpaOOTKHM HEKOTOPHIX Pa3AeNiOB; CTYACHT YCBOWUJ OCHOBHBIC pa3Jeibl
TEOPETUUECKOr0 Marepuajga M IO yKa3aHWio TpernojaBarens (0e3 WHUIIMATHUBBI U
CaMOCTOATENFHOCTH) TPUMEHSET €ro TMpaKTHYeCKH; Ha BOIMNPOCHl OTBEYAET
HEYBEPEHHO WJIH JIOMYCKAET OMUOKH, HEYBEPEHHO 3aIUINAET CBOIO TOUYKY 3PCHHUSI.

OncHka «neyooenemeopumenvruoy (Menee 60 0a/IOB)  BHICTABIISETCH,
KOT/Ia CTYJCHT HE MOXKET 3alTUTUTh CBOU PEIICHHMSI, TOMyCKAeT IPpyObie (PaKTUIECKHE
OIIMOKHM MPHU OTBETaX Ha MOCTABJICHHBIC BOITPOCH! WJIM BOBCE HE OTBEUAET HA HUX.
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