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1. MepeyeH» MIAHUPYeMBbIX Pe3yJabTATOB OOyYeHHs] MO JUCIHHUIJIAHE, COOTHECEHHBIX C
MJIAHUPYEMBIMH Pe3yJIbTATAMH 0CBOEHHS 00Pa30BaTe/IbHOI MPOrpaMMbl.

B pesynbTaTe ocBOCHHUS 00pa30BaTEBHON MPOrpaMMbl OakataBpraTa 00yJYarOIIUICs TOKCH
OBJIAJIETh CIICAYIOIIUMHE Pe3yIbTaTaMU O0YUCHHS TI0 TUCIIUTLTUHE:

Ko 1 HaumenoBanue

KOI[ N HAUMCHOBAHHEC

[Inanupyemble pe3ynbTaThl 00yUeHUs

1 WHJIMKATOpa 3
KOMITETCHITH 2 (mecKpHUITOPHI)
JOCTUKEHHUSI KOMIIETEHLIMU

OIIK-2  Cmnoco0eH ca- | OIIK-2.13. 3HaTh:
MOCTOSITENIEHO — TIpUMe- | VICIONb3yeT 3HaHWs OCHOB | TEOPETHYECKHE  OCHOBbI  OHEPrETHYECKOH
HATH  HPHOOPETEHHbIE | NPOMBIILIEHHOTO HONYYeHHs B’_LHHOCTH TeXHoNIOrMeCkHX npoueccos (3H-
MaTeMaTU4eCcKue, TEMJIOBOM M D3JIEKTPUYECKOH | oo BHIH MANHH W ANTApATOR,
€CTECTBEHHOHAYYHBIE, SHEPrHU ISl  TIOCTAHOBKH | Gasupyromuxcs Ha SHEpreTHIeCKIX
COIMAJIbHO-OKOHOMMYC- | 3aJa4 YIpaBJICHUA mpeoOpa3oBaHUSX M IHEPrOEMKHX MPOIleccax
ckue U  mpodeccuo- | FHeProycTaHOBKaMU xumudeckoit rexnonoruu (3H-2);
HaJIbHBIE 3HAHUS TUTSt OCHOBBI IPOMBITIIJICHHOT'O MMOJIYYCHU L

peUICHUA HWHXCHCPHBIX
3ala4 B MAIIHMHOCTPOC-
HUHU

TEIJIOBOM, MEXaHUUYECKOM U 3JIEKTPUUYECKOM
sueprun (3H-3).

Ymern:

MIPOU3BOUTH PACUEThl TEPMOAMHAMUYECKUX
TIPOIIECCOB C ra3aMH W Mapamy, B TOM 4YHCIE B
MallMHAX W anmaparax — XMMHYECKHX
npousBoacts (Y-1);

TIPOU3BOIUTH PACUETHI TEPMOANHAMUIECKIX
npotieccoB ¢ mapamu (Y-2);

paccuYnuTaTh MOIIHOCTH KOMIIPECCOPA M PacXon
OTBOJMMOH TEIUIOTHI, BBIOUPATh ONTHMAIIbHBIC
YCIIOBHSA MPOBEICHUS MPOLIECCOB,
OTBEYAIOIIMX MHHUMyMaM 5Hepro3arpar (VY-
3);

Baagers:

METOJlaM{ TEPMOJMHAMHYECKOTO aHaIn3a
HPOLIECCOB, MPOTEKAIOUIMX B armaparax u
marmmHax (H-1);

BBIOMpATh ONTHMAaJIbHBIE YCJIOBHS IIPOBEICHHS
MIPOIIECCOB, OTBEUAIOIIUX MUHIMYyMaM
9Hepros3arpar u noreps sHepruu (H-2).

! ConeprxaHue ¥ HOMep KOMIeTeHIMU B TouHocTH cooTBeTcTByeT ®I'OC BO 1 oToOpakaeTcsi B MaTpHUIle KOMITETSHINH 15

KOHKPETHOM THUCUHUIIIINHBI

2 Ko MHAMKATOPA IPHCBAUBACTCS PYKOBOAMTEIIEM HAIPABICHHS [IOATOTOBKH, OTOGPAXACTCS B MATPULIE KOMIIETEHIIHH 1
noBoautcs paspaborankam PIT/I. [ToBTOpeHne K010B HHANKATOPOB ISl KOHKPETHOW KOMITETEHIINH, PeaTn3yeMoi pa3HBIMU

JAUCHUIUTIMHAMHU, HE TOITYCKACTCA

¥ JleCKpUIITOPBI IEPEHOCSTCS U3 MATPHIE KOMIIETCHIHH Ge3 CMEeHE! (OpMYTHPOBOK




2. MecTO AUCUMIIMHBI B CTPYKTYpe 00pa30BaTe/IbHOM MPOrpaMMbl.

JIMCUUIUIMHA OTHOCUTCS K TUCIHMILIHHAM o0s3arenbHoi yactu (b1.0.31) u u3yvaercs Ha 2
Kypce.

B MeroawueckoM IUIaHEe JHMCHUILIMHA ONHPACTCS HA 3JEMEHTHI  KOMIICTEHITUH,
c(OpMHUPOBAHHBIE MPU U3YUCHUU JUCIUILTNH «Maremarukay, «Du3nkay.

[TosydeHHBbIE B MpOIECCe U3YYCHUS AMCIMILIAHBI 3HAHUS, YMCHHUS W HABBIKH MOTYT OBITH
HNCITOJIb30BAaHbI HpI/I I/I3y‘-I€HI/II/I JUCHUITIINHBI «Hpoueccm n armapaTH», HpOGKTHO-
KOHCTPYKTOPCKOH, IPOU3BOJICTBEHHO-TEXHOJIOTHYECKOH, HAy4YHO-HCCIICI0BAaTEIbCKOW paboTe
OakanaBpa U MPH BBHITIOJTHEHUH BBITYCKHOM KBAIM(UKAITMOHHONW PaOOTHI.

3. O0beM TUCUHHUILINHBI.

Bcero,
. aKaJeMHYeCKHUX 4acoB
Bup yaebHo# paboThl A
Ounas ¢popma
oOyueHus

OO0masi Tpy10€eMKOCTb 1M CHUILITHHbBI 4/ 144

(3a4eTHBIX SAMHMII aKaIEMUICCKIX YacOB)

KonrakTHasi padoTa ¢ mpenojaBarejiem: 78
3aHATUSA JIEKIUOHHOTI'O TUIIA 36
3aHSTHUS CEMUHAPCKOTO TUMA, B T.4. 36

CEeMHHAPBbI, TPAKTHYECKUE 3aHATHUS 36
nabopaTopHbie pabOThI -

KCP 6
CamocroniTesibHasi padoTa 39
®opma Texkyuero kourpoJas (Kp) Kp, Uun.3ananne
dopma NpoMeKYyTOYHOM aTTecTaluy (AK3aMeH) Jx3amen (27)




4. Copep:kanue TUCHUNIHHBI.
4.1. Pa3zgeapl JMCHMILIMHLI U BUABI 3aHATHH.

3aHgaTus
CEMHHAPCKOT0
THIIA,
aKazieM. 4achl

Haumenosanue
pazzaena TUCIUIUTUHBI

3aHATHS JICKIIMOHHOT'O THIIA,
aKaJieM. 4achl
CamocrosiTenbHas pabora,
aKaJeM. 4achl
dopMupyeMble KOMITETECHITHH
dopMuUpyeMbIe HHIAUKATOPHI

CeMuHapb! 1/1iu
MPAKTUYCCKUE 3aHATHUS
JlaboparopHbie pabOTHI

OCHOBHBIC 3aKOHBI TCPMOJUHAMUKHU.
OCHOBBI TEPMOIUHAMHYECKOTO 14 6 - ¢ | OIIK-2 | OIIK-2.13
aHaM3a.

[Ipoueccsl neanpHOro rasa. 6 6 - 12 | OIIK-2 | OIIK-2.13

PeansHbIe Ta3kb1. 4 6 - 6 OIIK-2 OI1K-2.13

Kommpeccus ra3os. 4 4 - 6 OIIK-2 | OIIK-2.13

XO0NOIUIBHBIE YCTAHOBKH. 4 8 - 5 | OIIK-2 | OIlIK-2.13

TennoBele 1BUTaTENN.
ITpoMBIIIEeHHOE OTydeHHE 4 6 - 4 | OIK-2 | OIK-2.13
SHEPIHUH.




4.2. 3aHaTHA JEeKINOHHOI0 THUIIA.

Ne
pasznena
JUCLIUILIUHBI

HanmenoBaHue TeMsl
U KpaTKO€ CO/IEep KaHUE 3aHATUS

OOnewm,
aKaJl. 4achl

NuanoBanuonnas
dbopma

1

TepMonnHaMuka, Kak Hayka 00 DJHepruu, ee
CBOMCTBax M IpEBpALICHUAX, KaK Hay4yHas OCHOBA
aHaIM3a W TPOCKTUPOBAHUSA HHEPreTUUECKUX U
XUMHUKO-TEXHOJIOTUUECKUX IporieccoB. OCHOBHbIE
cnocoObl  mepenaud  sHeprud.  [lapamerpsl
COCTOSIHMSI CHUCTeMBI (pabodero Tena). YpaBHEHHE
COCTOSIHUSI. Huarpammbl COCTOSIHUSI.
TepMoauHaMUUYeCKHil MPOLECC, PABHOBECHOCT,
obparumocTh. lloHATHE WCTUHHOW ¥ CpeaHEH
TeroeMKocTe. YpaBHenue Maiiepa. IlepBsiit
3aKOH TEPMOJAMHAMUKHU IS 3aKPBITHIX U OTKPBITHIX
cucrteM. Bropoit 3akoH TepMoanHaMuku. [Ipumepsr.
OcCHOBBI TEPMOJMHAMHUYECKOIO aHainu3a. Meroa
IUKIOB. MeToa XapakTepUCTUYECKUX (QYHKIIHIL.
DKCcepreTUYeCKuil METO]] aHAIIN3A.

14

[TonuTponHbl Iponecc. YpaBHEHUs Ipolecca.
Pacuer TepmoanmHamMuueckux Benu4uH. Pacuer
SHTPONIMM U €€ WU3MEHEHUs B IOJIUTPOIHOM
npouecce. YacTHbIe TPONECCHl UAEATBHOIO rasa.

da30BbIe MpPEBpAIICHHs IEPBOTO U BTOPOTrO POJa.
Jlnarpammbl coctostHust P— T, p—V, T—S, 1 —S s
peanibHbIX Ta30B. Kputuueckass Touka. TpoitHas
TOYKa. AHOMaJbHBIE CBOMCTBA BOJABL. Y paBHEHHUE
Knaneiipona — Knaysuyca. Muterpanbhbie ¢GopMbl
YpPaBHEHUS. YpaBHeHue Ban-nep-Baainbca,
MeTacTaOuIbHbIC COCTOSIHHSI. Onpenenenue
mapamMeTpoB COCTOSIHUS. Pacder  wacTHBIX
MPOLIECCOB UM HMX HU300pakeHHe Ha auarpammax
COCTOSIHHSI.

Huka HJICATTBHOTO KOMIIpeccopa
OJIHOCTYIIEHYaTOr0 W MHOTOCTyIeHYaroro. Pacuer
MOIIIHOCTH W OTBOAMMOHN TemnoThl. OCOOEHHOCTH
peanbHOr0 KOMIIpECCOpa U UX Y4YeT.

[IpyHIMOBI  TOMY4YEHUs] HU3KUX  TEMIIEpaTyp.
[TapokoMIpeccnoHHass XOJOJAWIbHAs YCTaHOBKA.
TpeboBaHuUs K XJIalar€HTaM.

[IpombinuieHHOE  mostyyeHue  dHepruu. L{ukin
Penknna.




4.3. 3aHATHS CEMMHAPCKOIO THIIA.
4.3.1. CemuHapbl, IPaKTHYECKUE 3AHATHSL.

Ne HanmenoBanue teMbl O6bveM, |MHHOBanMOHHAS
pasjera U KpaTKOe CO/IepKaHNUEe 3aHATUS aKaj. yachl dopma
JUCIUTIAHBI

2 [Ipoueccel  mpeanbHOro  raza.  YpaBHEHUE 3 —
COCTOSIHUSI. YpaBHEHUS TpoIeccoB. YacTHbIC
BUIBI TporieccoB. OrmpenencHue mapaMeTpoB
COCTOSIHUSI. Pacuer SHEPreTHYECKUX
XapakTEePUCTUK TIpoliecca (TEIIOThI, padoOTHI).

Pacyer sHTponuM M ee W3MEHEHHs B Ipolleccax
WJICATHHOTO Ta3a.

2 TepMoanHaMU4ECKHI aHaJIn3 IIOJINTPOITHOTO 3 —
mporecca Mo JAvarpaMMaM COCTOSIHMS. BrusHue
BEJIMYMHBI TIOKA3aTelsl MOJUTPONBI Ha XapakTep
mpouecca M 3HAYCHHS  TEPMOJMHAMUYECKUX
BEJTMYHH.

1 Pacyer skceprum u ee M3MEHEHHUsS B Ipolieccax 2 -
UJCATHHOTO ra3a. DKCePreTHUSCKUN KITT.

1 Huxn Kapso. 2 —

4 Hukn U7eaNbHOTO OJIHOCTYIEHYATOT 0 2 Pazbop
KOMITpeccopa. AHanmu3 Tpolrecca CKaThs ra3a B KOHKPETHBIX
KOMIIPECCOPE. CUTyalui

4 MHuorocrynenuaroe  cxkatue. BpiOop  uucna 2 -
CTYTICHEH.

3 OmnpeneneHrue mapaMeTpoOB peabHBIX Ta30B  I10 2 -
JyarpaMmam COCTOSIHUSA.

3 Pacuer mporeccoB peaabHOro rasa o guarpamme 4 -

1 —S.

5 Boznyminas XxonoauibHas ycTaHOBKa 2 —

5 [TapokommpeccoHHass XOJIOAMJIbBHAS yCTaHOBKA. 6 Paz36op
Pacyer  Xx0momOmpOM3BOAMTENHEHOCTH,  3aTpar KOHKPETHBIX
MOIIIHOCTH, pacxoja Xjagarenta, 3¢(pexTHBHOCTH CUTYyalun
pabotel. Bunmpl 1UKIOB, M300pakeHHWE ~ Ha
JMarpaMMax COCTOSIHUA T —Su p — .

6 TernnoBsie nBuratenu (uukna Otro, mukn Juzens, 6 -

IIUKJI TA30BOM TYpOUHBI).
1-6 KonTtponbHas pabora. 2 —
4.4. CamocrosiTesibHasA padoTa 00y4arOIIUXCS.
No
[Tepeuens BOMPOCOB ISt O6newm,
paszena ®dopMa KOHTPOJIA
CaMOCTOSITENIbHOTO H3yUeHUs aKaj. 4achl
JUCIIUTUTAHBI

1 TepMoamHaMuka ra3oBoro rnoTroka 6 YcTHbI onpoc

2 Braxnslil BO31yX 5 YcTHBIN onpoc

3 PeanbHbIe M MicaIbHBIC Ta3bI 6 YcTHBIH orpoc

4 AGcopOIIOHHAs XOJIOUIIbHAsI YCTAaHOBKA 5 YcTHBIN onpoc

5 TennoBele ABUTATEIIH. 5 YcTHBIH orpoc

2-6 Pemienne nHIMBHAYyaIbHBIX 33]1a4 12 [IpoBepxka

WHIUBUTYaTbHBIX
3aJaHuN




4.4.1. TeMbI KOHTPOJIBbHBIX PadoT

Pacuer TCPMOANHAMHUYCCKUX BCIIMYUH IMOJIUTPOIIHOT'O IIponecca.
Pacuer OAHOCTYIICHYATBIX U MHOT'OCTYIICHYATBIX KOMITPECCOPOB.
Pacuer IMponeCCOB pCAJIbHBIX I'a30B.

Pacuer NMapOKOMIIPECCUOHHBIX XOJIOJUIBHBIX YCTAHOBOK.

4.4.2. IlpuMepbl BAPHAHTOB MHAMBHUAYAJIbHBIX 3aJaHUM

No 1. Yraexkucnelil ra3 Maccoi 2 Kr CKUMaeTcst OT naBiieHus 1 6ap mo nasieHus 60 Gap.
Havanbnas Temneparypa 30°C, koneunas 500°C.

OnpenenuTh MOKa3aTelb MOJUTPOIIBI, HAYaIbHBIM U KOHEYHBIH 00BEM rasa, TEIUIOTy U
paboTy mponecca, U3MEHEHHE BHYTPEHHEH SHEPruM, SHTPOINHMH W HKCEPTHM, HayalbHbIE U
KOHEUHBIC 3HAYCHUS YHTPOITUU U SKCEPTHH.

N300pa3uts mpouecc B P —V u T —S KoopuHaTax ¥ NpOoaHaIU3UpOBaTh €ro.

Ne 2. B xomnpeccope, IpOnu3BOIUTEIBHOCTBIO \ﬁf, HEOOXO0IMMO C)KUMATh ra3 OT
aTMocgepHoro aasiaeHus 10 aasiaeHus Px. Temneparypa ra3a B kax10i CTyleHH He J0JDKHA
npesbllIaTh tnax. HauanbHasg Temneparypa rasa pasHa t;. C:xatrue NoJuTpONHOE, IIOKa3aTellb
HOJIUTPOIIBI paBeH N.

Onpenenutb MUHUMaIbHOE YHUCIIO CTYIIEHEH KOMIIPECCOPa, 3aTPaulBAEMYIO MOIIHOCTb,
TeMIIepaTypy rasa Mocie CHKaTHsl, pacxoJ OXJaKAAIOLIEH BOJbI IPU MU3MEHEHUH TeMIepaTypbl
BO/bI Ha At,. OnpenenuTh Takke 3aTpauuBaeMyI0 MOIIHOCTh U TEMIIEpATypy rasa 1ocie CxaTHs
B OJJTHOCTYII€HYATOM KOMIIPECCOPE U MPH U30TEPMUUECKOM CKATUH.

Ne 3. 2,5M° BomstHOrO napa ¢ BiaxHocTblo 18 % u gaBnenueM 8§ Oap pacimpsiercs
BHaJasie U300apHO 110 cocTosiHUs ¢ Temmeparypoi 400°C, a 3atem aamabaTHO JO COCTOSHUS
1 Gap.

Onpenenuth W3MEHEHUE BHYTPEHHEW OSHEpPrMM Iapa, KOJMYECTBO IepeaaBacMoi
TEIUIOTHI M paboTy AJIsl COBOKYITHOCTH MpolieccoB. M300pa3uth mporecchl Ha 1 —S, p—Vu T —S
IrarpaMmmax.

Ne 4. TlapokommpeccHOHHas XOJOJIWIbHAs YCTAaHOBKAa IPOU3BOAUT M, Jbla C
TeMnepaTrypou t; u3 BoJbl ¢ TeMneparypoi t;. B X0moaunbHOoN yCTaHOBKE OCYILIECTBIISAETCS LUK
C IepeoxJIaXKICHHEeM KOHIeHcara Ha At /laBieHne xnamareHTa B UCHapuTene py,, TeMIlepaTypa
KOHJICHCAIINH 1, TEMIIepaTypa mnapa nepes KOMIpeccopom tj.

Onpenenuts  XOJOAONPOU3BOAUTEIBHOCTh  YCTAHOBKH,  pacxoj  XJIAJareHTa,
XOJIONWIBHBIA  KOO(QGUIUEHT, TEOPEeTHYECKYI0  MOIIHOCTh  JBUTATeNs  KOMIIpeccopa,
TEOPETUYECKH MAaKCHMAaIbHBIM XOJMOMWIbHBIN Kodpduiment (anms obOpartHoro mukina Kapho).
OmnpenenuTh TaKKe TEMIIEPaTypy U JaBlICHHUE B Y3JIOBBIX TOYKaxX HUKiIa. M300pa3uts muki B Ig p
—1, T—Su p—V KoopAUHATAX.

5. llepeyeHb y4eOHO-MeTOAMYECKOr0 oOecreYeHusi JAJIsi CAaMOCTOATEIbHON PadoThI
00y4aroIMUXCcH M0 JUCHHUILIHHE.

Metoandeckue yKkazaHus sl 00yJaroIIuXcs 10 OPraHU3aIuy CaMOCTOSATENLHOW paObOTHI
0 JUCHMIUIMHE, BKIJIIOYas IepedyeHb TEM CaMOCTOSATENbHOM paboThl, (OPMBI TEKYyILEro
KOHTPOJISI MO JAWCHUIUTMHE W TpeOOBaHWS K WX BBINIOJHEHHIO Pa3MENIeHbl B JJICKTPOHHOM
UH(POPMALIMOHHO-00pa30BaTeIbHOM cpene CII6I'TU(TY) Ha caiire:
http://media.technolog.edu.ru



http://media.technolog.edu.ru/

6. DoHJ OLIEHOYHBIX CpE€ACTB AJd MPOBEACHUSA l'[pOMe)KyTO‘lHOﬁ aTTeCTAalluu

CBOeBpeMEHHOE BBIMIOJIHEHHWE OO0YYalOIIUMCA MEPONPUITUNA TEKYHIEro KOHTPOJIS
MIO3BOJIIET MPEBBICUTH (JIOCTUTHYTH) IOPOTOBBIH YPOBEHb («yIOBIETBOPUTEIBHO») OCBOCHHS
MPElyCMOTPEHHBIX 3JIEMEHTOB KOMIIETEHLIUH.

Pe3ynbrarhl OUCHUIUIMHBI CYMTAIOTCS JOCTUTHYTBIMH, €CIM JUIsl BCEX JJIEMEHTOB
KOMIIETEHIIMI MPEBbIIIEH (JOCTUTHYT) IOPOTOBBIA YPOBEHb OCBOCHHS KOMIETCHIIMU HA TaHHOM
JTarne.

[IpomexyTouHas aTTecTanus o AUCUUIUIMHE TPOBOAUTCA B (hOpMe SK3aMeHa.

K cpaue sk3ameHa [OMYCKAalOTCSl CTYAEHTHI, BBINOJHUBIINE BCe (OPMBI TEKYIIETO
KOHTPOJISL.

DK3aMeH MpeayCMaTpUBACT BBIOOPOUYHYIO MPOBEPKY OCBOCHHS TMPEAYCMOTPEHHBIX
9JIEMEHTOB KOMIIETEHLMH M KOMIUIEKTYIOTCSI BOINpOCaMu  (3a/laHUsIMH) JIBYX BHJIOB:
TEOPETHUUECKUI BOMpPOC (AJi1 MPOBEPKHU 3HAHUM) U KOMIUIEKCHAs 3aja4a (111 TPOBEPKU YMEHUMN
Y HaBBIKOB).

IIpu cnaye sx3aMeHa, CTYJEHT MOJy4yaeT JABa BOIPOCA U3 NEPEYHs] BOIPOCOB U 3ajady,
BpeMs MOJTOTOBKH CTY/ICHTA K YCTHOMY OTBETY - 10 30 MHH.

[Ipumep 3K3aMeHallMOHHOTO OuIIeTa:

DK3AMEHALIMOHHBIM BUJIET Ne 1

1. TepmomuHamuueckas CHCTeMa. B3aMMOIEHCTBHE CHCTEMBI C OKPY)KaIOIIeH Cpeaoi.
OTKpbITas, 3aKpbITast, aAnadaTHas!, U30JIMPOBAaHHAS, TEPMOIe(OPMALIMOHHAS CHCTEMBI

2. IlpombinuieHHOe mpou3BoacTBO dHepruu. L{ukn Penkmna. Cxema ycraHoBku. Pacuer
OCHOBHBIX XapakTepucTuk. M3obpaxenue B T — S auarpamme. BnusiHue TemmepaTypsl
UCIIapEeHUs U TEMIIepaTyphl KOHICHCAIIUU Ha K.IT.]I.

3. 3Bamgaua

®DoHJT OIIEHOYHBIX CPEJICTB 10 JUCIHHMILUIMHE NpeAcTaBieH B [Ipumoxenuu Ne 1

7. IlepevyeHb y4eOHBIX U31aHUI, HEOOXOAUMBIX /IJIs1 OCBOCHHS M CIHHIIIUHbI
a) neyaTHbIE U3TaHMSI

1. Texuuueckass TepMoauHamuka: ydeOHoe mocooue /JI.U. Jlapos, O.H.KpykoBckui,
A.B.Mapkos, E.A.Tomunbues. — Cankr-IlerepOypr: Cunte3, 2009. — 116 c. - ISBN 5-
93808-039-8

2. JlaBpos, JLU. Pacuer sHTpomuu M €e HM3MEHEHMI B MpoIleccax HACaTbHOTO Taza C
aHamu30M 1o guarpammam P-V, T-S: yuebnoe mocoowue / JI.U. JlaBpos, E.A. TomunbIies:
Munob6pHayku Poccun, Cankr-IlerepOyprckuil  rocyiapcTBEHHBIH  TE€XHOJIOTHYECKUI
UMHCTUTYT (TeXHHYecKHil yHuBepcuteT), Kadenpa mporeccoB u anmapaToB XMMHYECKHX
texHojoruit. — Cankt-ITerepOypr: [6. u.], 2009. — 16 c.

3. JlaBpos, JI.W. IIponeccsl uaeanbHOro ra3a M pacyeTbl OCHOBHBIX SHEPreTUYECKUX BEJH-
yuH: yuyeOHnoe nocobue / JI.W. JlaBpos, E.A. TomunbiieB: Munoopuayku Poccun, CaHKT-
[TerepOyprckuit  rocyJapCTBEHHBIM  TEXHOJIOTHYECKUUN WHCTUTYT  (TEXHUYECKUM
yauBepcureT), Kadenpa mporeccoB u anmaparoB XMUMHYECKHX TEXHOJOTHH. —
Cankr-ITerepOypr: [6. u.], 2009. — 25 c.

4. JlaBpos, .M. Dxceprus u skcepreruueckuii KII/I: yuebnoe mocobue /JIL.U. JlaBpos,
A.A. Koneiikuna: MunoOpHayku Poccun, Cankr-IlerepOyprckuii  rocyaapcTBEHHBIH
TEXHOJIOTHYECKUH  WHCTUTYT (TexHW4Yeckuil yHuBepcurter), Kadempa mpoieccoB u
anmapaToB XUMHYeCKUX TexHosoruit. — Cankr-IlerepOypr: [6. u.], 2010. — 16 c.

5. JlaBpos, JI.M. OmnpeneneHue u pacyeThl MapaMeTPOB M IMPOIECCOB PEATbHBIX Ta30B C
dazoBeiMu  mepexomamu:  ydeOHoe mocobue /JL.W. JlaBpoB, E.A. Tomumblies:

MunoOpnayku Poccun, Cankr-IletepOyprckuii  rocyaapCTBEHHBIM TEXHOJIOTMYECKUN
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UMHCTUTYT (TeXHHYEeCKHil yHuBepcuteT), Kadenpa mporeccoB u amnmapaToB XUMHYECKHX
texnosioruii. — CankTt-IlerepOypr: [6. u.], 2013. — 33 c.

6. JlaBpos, JI.U. [IpeBpamienue TemioTsl B padoty : yuedHnoe mocobue / JI. U. JlaBpos, E. A.
TomwibneB : MunoOpHaykun Poccum , Cankr-IlerepOyprckuii  rocyaapCTBEHHBIH
TEXHOJOTHMYECKH  WHCTUTYT (TEXHHYECKHUW yHuBepcuTer), Kadeapa mporeccoB u
anmapaToB XUMHYECKHX TexXHOJIOTHH . - CankT-IleTepOypr: [6. u.], 2013. - 22 c.

0) 3JIeKTPOHHbIE U3AHUS

1. JlaBpos, JLU.  TepmoamHamuyeckue  UHMKIbL  yueOHoe  mocobue / JI.U. JlaBpos,
A.A. Kometikuna, E.A. Mopoc: MunoOpuaykun Poccun,  Cankr-IleTtepOyprekuit
TOCYJapCTBEHHBIM TEXHOJIOTUYECKHI HMHCTUTYT (TeXHHWYecKui yHuBepcuteT), Kadenpa
MPOIIECCOB M almapaToB XUMHYecKuxX TexHoiorui. — Cankrt-IlerepOypr: [6. u.], 2010. —
36 c.// CII6GI'TU: anekrponnas oudauoreka - URL: https://technolog.bibliotech.ru (nara
obpamienus: 02.11.2020). - Pesxum gocTyma: Ajs 3aperuCcTPHp. MMOJIb30BaTENCH.

8 IlepedyeHb 3JIeKTPOHHBIX 00pPa30BATEJbHbIX PeCypcoB, HEOOXOAMMBIX sl
OCBOEHHUS TUCHUILINHBI

WNutepuer-pecypchl: MPOBOAWTH TIMOWUCK B  Pa3IMYHBIX CHUCTEMax, TaKUX Kak
www.yandex.ru, www.google.ru, www.rambler.ru, www.yah00.ru u HCIoJb30BaTh MaTECPHAJIbI
CalTOB, PEKOMEHIOBAHHBIX MIPETO/IaBaTENIEM Ha JCKIIMOHHBIX 3aHATHUSX.

C KOMITBIOTEPOB UHCTUTYTA OTKPBIT JOCTYI K:

eLIBRARY.RU : nayunas anmektponHas 6ubiauoreka : caiiT. — Mocksa, 2000 — . URL:
https://elibrary.ru (mata o6pamenus: 02.11.2020). — Pexxum poctyma: st 3aperHCTPHP.
II0JIB30BAaTENEH.

Jlaup : 21MeKTpOHHO - OubnuoTeuHas cuctema : caiit. — Cankr-IletepOypr, 2016 —.
URL: https: // e.lanbook.com (nata obpamenus: 02.11.2020).

9. MeToauyecKkue yKazaHus AJsl 00y4alOLIUXCS M0 OCBOEHUIO TUCIHUILIUHBI.

Bce Buapl 3aHsTH 10 qucHUIUIMHE «TexHMUYecKas TEpMOAMHAMHKA M TEIUIOTEXHUKa»
IPOBOJATCS B COOTBETCTBUU ¢ TpeboBaHusMH cienyrommx CTII:

CTII CII6I'TU 040-02. KC VYK/IB. Buasl yueOHbix 3aHsTuil. Jlekuus. OOmume
TpeGoBaHuS;

CTO CIIoI'TU 018-2014. KC VYK/B. Bunpet yueOHbix 3anstuil. CeMuHapbl U
npakTudeckue 3aHaTus. Ooue TpedoBaHUS K OpraHU3aluy U MPOBEICHHUIO.

CTII CII6GI'TU 048-2009. KC YKBJ. Bunbr yuebnbix 3ansTtuii. CaMoCTOSTEIbHAs
1aHupyemasi pabota ctyaeHToB. O0mue TpeboBaHMs K OpraHU3aluy U IPOBEICHUIO.

[InanupoBaHue BpeMeHH, HEOOXOAMMOI0 Ha M3y4YeHHE MAHHOW AMCLUMILIUHBI, JIy4lle
BCEr0 OCYILECTBIISITH HAa BECH CEMECTp, IpelycMaTpuBas IPU 3TOM PETYJISIPHOE NMOBTOPEHHUE
IIPOMJIEHHOI'0 MaTepuaa.

OCHOBHBIMHU YCJIOBUSIMHU MPABUIIBHOM OpraHM3aluu y4eOHOro mporecca i CTYACHTOB
ABJISETCS:

IUTAHOBOCTh B OpPraHMU3alluu yueOHON paboThl;

Cepbe3HOE OTHOIIEHNE K U3YUYECHUIO MaTepHara;

MIOCTOSIHHBIM CAMOKOHTPOJIb.

Ha 3ansTus CTyAeHT NOJKeH MPUXOAMUTH, MMesl Oara)k 3HaHUW M BOIIPOCOB IO YyXkKe
W3Y4EHHOMY MaTepuaiy.
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http://www.yahoo.ru/
https://elibrary.ru/

10. Ilepeyens MHPOPMALMOHHBIX TEXHOJOT I, HCMOIb3yeMbIX PU OCYLECTBJICHHH
o0pa3oBaTeIbHOIO MpoLecca Mo JHCUHUILIMHE.

10.1. UndopManiuoHHbIE TEXHOJIOTHH.

B yuebHoM mpomecce MO JMaHHOW AMCHUILIMHE MPEIyCMOTPEHO HCIOJIb30BaHUE
UH(OPMAIIMOHHBIX TEXHOIOTHI:

- B3aUMOJICHCTBUE C OOYYalOUIMMHCS TMOCPEICTBOM 3JIEKTPOHHON HH(POPMAIMOHHO-

oOyuarolei cpespl.

10.2. IIporpamMHoOe oOecnieyeHue.
— Microsoft Office 2013 sp1 (Microsoft Word, Microsoft Excel);
— Mathcad 14.

10.3. ba3bl JaHHBIX 1 HH(POPMALMOHHBIE CIIPABOYHbIE CHCTEMBI.
CrnpaBouHo-nouckoBas cucrema «Koncynbrant-ITnrocy.
http://www.spcpa.ru/ - THTepakTHBHBII y4eOHHK IO BBICIICH MaTeMaTHKE.
http: // www. allmath.ru/ - MaremaTtiueckuii moprai.

http: // www. exponenta.ru/ - O6pa3oBarebHbIIl MATEMATUYECKHIA CAMT.

11. MarepunajibHo-TexHu4eckass 0a3a, HeoOxoauMmasi JJasl  OCYIIECTBJICHUS
00pa3oBaTe/ILHOIO MPoIecca MO AMCUHUILIHHE.

Jlis BeneHMs JTEKUMOHHBIX 3aHATUN HCIIOJIB3YETCS ayJAUTOpHs Ha 15 MOCaJOYHBIX MECT.
Jl1s BeieHUs IPaKTUUECKUX 3aHATHI UCIIONb3YyeTCsl ayIuTOpus Ha 15 mocagoyHbIX MECT.

12. Oco0eHHoCTH OCBOCHUHA JAUCHHUIIIIMHbI HHBaJIMJIaMu H JUIaAaMH C
OrpaHH4Y¢HHBIMH BO3MOXKHOCTAMMU 3/10POBbA.

JUis WHBaNMIOB U JIML C OrPaHUYEHHBIMH BO3MOXKHOCTSMM Yy4eOHBIE IpOILIECC
ocyliecTBisieTcs: B coorBercTBuu ¢ [lonoxkeHnem 00 opraHu3zanuy yd4eOHOro mporecca JJist
00y4YeHUs] MHBAJIUAOB W JIMIl C OTPAaHUYEHHBIMU BO3MOXXHOCTAMH 310poBbsi CIIGI TU(TY),
YTBEPXKACHHBIM pekTopoM 28.08.2014r.
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ITpunoxenue No 1

K paboueii mporpamme TUCIIUTITHHBI

DoH/1 OLIECHOYHBIX CPEICTB
AJIsl IPOBe/IeHUs MPOMEKYTOYHOI aTTecTaluu 1o
aucuuiinie « TexHuvyeckasi TePMOAUHAMMKA U TEILUIOTEXHHKA)

1. IlepeyeHb KOMIETEHI U ¥ 3TANIOB UX (POPMHUPOBAHUS.

Komnerenuuu
dran
Nupexc DopMyTHPOBKA
¢dopmupoBanus
OIIK-2 | CrocobeH  caMOCTOSITENBHO — MPHUMEHSATh  MpHOOpeTeHHbIe | [IpoMexyTouHbIH
MaTeMaTHYeCKUe, €CTeCTBEHHOHAYYHbIE, COLIMAJIbHO-

OKOHOMHYCCKHE U HpO(bGCCI/IOHaJIBHBIe SHaHUA UId pCHICHUSA
HWHXXCHCPHBIX 3a4a4 B MallIUHOCTPOCHUN
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2. Iloka3areyu u KPUTEPUHA OLNCHUBAHUA KOMIIeTEHIINIi Ha PA3JTUYHBIX 3Tanmax ux q)OpMI/IPOBaHI/Iﬂ, mKaJa OoncHUBaHUuA

Kon n nammenoBanme

YpoBHHU CHOPMUPOBAHHOCTH

WHIUKATOPa [Tokazarenu copMUPOBAHHOCTH Kpurepuii (ommcaHue BBIPa)KEHHOCTH IECKPUIITOPOB)
JOCTHXCHUSA (mecKpHUnTOpHBI) OLICHUBAHUs «YIOBIJIETBOPHUTEIHEHOY «XOPOIIO» COTIIMYHO
KOMIICTCHIIUN (oporoBbIit) (cpenumii) (BBICOKHIA)
OIIK-2.13. 3Haer Teoperudeckue OCHOBHI | [IpaBunbHEBIE Moxer mnepeuucnutb Me- | CnocoOeH BBHIOHMpaTh TOT
Hcnons3yer 3HAHUA | PHEPreTUYECKON CYILIHOCTH | OTBETHI Ha ITepeuncnser ¢ ommbka- | Togsr T/l amammsa mporec- | wim uHOM Meron T/ mms
OCHOB TIPOMBIIIJICHHOTO | TEXHOJIOTMYECKUX npouecco | Bompockl Nel-6, | MU OCHOBHBIE BHIbBI Ma- | COB, 3HAE€T TCOPETUUECKHE | PELICHHUS  HMHKCHEPHBIX
monyuenus: Termaosoi u | (3H-1), 14-18 IIMH W anmnapaToB XHWM. | OCHOBBI CYIIHOCTH TEXHO- | 3a/a4, CBOOOIHO OpHCH-
JIEKTPUYIECKOI PHEPTrUM | OCHOBHbIE  BHIBl MAaIIMH U | 9K3aMEHY TEXHOJIOTHH JIOTMYECKUX  IPOILECCOB, | TUPYETCS B  OCHOBHBIX
IUIl TIOCTAHOBKM 337ad | anmapaTtoB, Oa3UpPYIOLIUXCS Ha OCHOBHBIEC BU/bI allIapaToB | BUAAX MAIIMH M amma-
yTpaBicHAS 9HEPreTHYECKUX MpeoOpa3oBaHu- Y Mall¥H. paToB XUMHYECKOH TeX-
SHEPTOYCTaHOBKAMH X W DHEProeMKHX Ipolieccax HOJIOTHH
XUMHYecKo# Texuonorun (3H-2).
Biiageer mMeromamMu TepMOAMHA-
MHYECKOTO aHaJln3a MpPOIEeCCOB,
NPOTEKAOLINX B amnmaparax u
mamuHax (H-1)
Ymeer npou3BoaUTE PacueThl IIpaBuibHBIE Nmeer mpexncrasiieHue o | Moxer npousBoaAuTh | Crioco6eH €aMoCTOs-
TEPMOJIMHAMUYECKUX MPOIIECCOB | OTBETHI HA MOHATHSX WJACATHHOTO W | pacuerbl T/l  BeNWYMH | TENBHO BBIOMpATh CIOCOO
¢ razamu (V-1) BOnpock! Ne7- pealbHOro  rasa,  HMX | HOJUTPOIHOIO M YAaCTHBIX | OIPENEIIEHHS HEIOCTaro-
13,2528 x YPaBHEHUSIX COCTOSIHHMS, | IIPOLIECCOB UAeaNbHBIX | KX mapameTpos, T/l Be-
OK3aMCHY HPOU3BOIUT pacuersl | ra3oB, HW300paXkaTh  XOJ | JIMYMH M IPOBECTH aHAIM3
HEJIOCTAIONINX TapaMeT- | dTHX MPOIIECCOB B | TIpoliecca 1o auarpaMMam
poB u TJI BenmuumH c | quarpammax p-vu T-S p-v u T-S, nerko opuen-
omnOKaMu TUPYETCSl B TEPMUHAX
3HaeT OCHOBBI IPOMBILIIEHHOTO | [IpaBuibHBIE Umeer npexacrasienne 06 | Xopomuo nmoHuMaeT ocHoBbl | CBOOOAHO OpHUEHTH-
HOJTyYECHHUS TETIOBOMH, OTBETHI Ha OCHOBax MOJTYYEHUS | MOJyYeHUs] TEIUIOBOH U | pyeTcss B OCHOBHBIX CIIO-
MEXaHUYCCKOM U JIEKTPUICCKOH | BOIPOCh Ne39- | syeprun DIIEKTP. SHEPTHH. C | cobax mosydeHHus 3HEp-

suepruu (3H-5)

43 K DK3aMeHy

MTOMOIIIBIO HABOJISIIIUX BOII-
pOCOB  MOXeT OOBSCHHUTH
moukn PeHkmHa, MO KOTO-
pomy pabotaet TOLI.

TMU. 3HAeT OCHOBHBIE
sramel padorsr TOLl mo
nukiy PeHkuHa, MOXer
MIPOM3BOANTH pacdeTsl
KIIJI Takoi cTaHINH.
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Kon u naumenoBanue
HWHIUKATOpa
JOCTHKCHUS

KOMIIETCHIIUU

YpoBHHU CHOPMUPOBAHHOCTH

[Tokazarenu cOpMUPOBAHHOCTH Kpurepuii (omucaHue BEIPR)KEHHOCTH IECKPUIITOPOB)
(meCKpUnTOpHI) OIICHUBaHUS «YAOBIETBOPUTEIHHO» «XOPOIIIO» COTIIYHOY
(oporoBblit) (cpennmii) (BBICOKHIA)
¥YMeer mnpom3BOAUTH pacdeTsl | [IpaBUiIbHBIC C ommbkamu moxer Ha | C HeOompmumu ommbOkamu | CBOOOTHO OpHEHTHPYET-
TEPMOJMHAMHYECKUX IIPOIECCOB | OTBETHI HA JuarpamMMax — BOJSHOTO | MOKET H300pa3uTh TpO- | Cs B IUarpaMmax BOJASIHO-

¢ mapamu (Y-2)

Bonpocsl Nel9-
24 x pK3aMeHy

napa onpenessiTh Heooxo-
TUMbIE TOYKH W HX
napameTphl

LlecC B Jauarpammax BOJf-
HOIO Iapa, paccyuraTh
Tpedyembie T/] BemnuamHb

ro mapa, MOXKET IMPaBUIb-
HO ONpEIEIUTh MapameT-
pbl W TIPOBECTH pacyeT
T/l BeauuuH

3HaeT 0COOEHHOCTH PEATLHOTO
kommpeccopa (3H-3).

¥Ymeer paccuuTaTh MOLIHOCTb
KOMIIpeccopa ¥ pacxos
OTBOJMMOM TEIIOTHI, BEIOUPATh
ONTUMANbHbIC YCIOBHS
MPOBEICHHSI TIPOIIECCOB,
OTBCYAKOIINX MUHUMYMaM
sueproszarpar (Y-3).

Baapeer meTogamu
TEPMOJMHAMHYECKOTO aHAITH3a
HPOLIECCOB, MPOTEKAOIINX B
kommpeccopax (H-2).

IIpaBunbHBIE
OTBETHI HA
BOIpochl Ne29-
30 x 3K3aMeHy

Cnabo opueHTHpYyeTCS B
TH. muknax. C omwubka-
MH PacCUUTHIBACT MOII-
HOCTB, OTBOJMMOE TEILIO
pu paboTe KoMIpeccopa

ITonumaer cyte T[] nuk-
JIOB. YMeEeT paccuuTaTh
MOIIHOCTb, OTBOJUMOE
TEIUI0O KaK OJHOCTYICH-
4aToro, Tak M MHOTOCTY-
[IEHYaTOro KoMIIpeccopa ¢
HEOOBIINMH OIIUOKAMHU

Xopomo BIAAEET METOo-
namu TJ anammza mpo-
IIECCOB B KOMIIPECCOPE,
3HaeT 0OCOOEHHOCTH
peaIbHOTO KOMIIpEccopa,
MOXET PacCYUTaTh MOII-
HOCTb, OTBOJIUMOE TEILJIO,
pacxom OXJ. BOABI B KOM-
mpeccope

3HaeT ciocoOBI MOTyUeHUs
HU3KHX Temieparyp (3H-4).

IIpaBuinbHBIE
OTBETHI Ha
Bonpockl Ne31-
38 k sK3aMeHy

C ommOKaMH  MOXET
paccuuTaTh OCHOBHEIE
napameTpbl XOJIOUILHON
YCTaHOBKH

3HaeT crocoObl MONTyYeHHS
HHU3KUX Temmeparyp. Mo-
KET MOCTPOUTH LUKI XOJIO-
JUJILHON MaIllMHBI B JHar-
paMmMmax u paccunuTarb
OCHOBHbBIE napameTphbl
XOJIOJJUIIBHOW YCTaHOBKHU

Ha ocnoBanuu II 3akona
Tl moxer 000CHOBaTh
MOJTydYeHHE TeMIIepaTyphl
HUXE OKpYKaroIein
cpenpl. CBOOOTHO OpHEH-
THpYyeTCS B Iuarpammax
Pa3IUYHBIX XJIaJI0areHTOB
Y MOXET BBHIOMpaTh ONTH-
MaJIbHBIC YCJIOBHS MPOBE-
IIEHUs TIpoIiecca ¢ pacye-
TOM OCHOBHBIX IapameT-
POB  XOJIOJIMIIBHOM yCTa-
HOBKH.
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3. TunoBbie KOHTPOJIbHBbIE 321aHUsI 1JIs1 IPOBeIeHUs IPOMEKYTOYHOM aTTeCcTAlUM.

Bonpocsl 1151 onenku copmupoBaHHocTH 3j1eMeHTOB KomneTrenunu OIIK-1, OIIK-7:

10.
11.

12.
13.
14.

15.

16.

17.
18.

19.

20.

21.

22.

23.

24,

25

TepMoguHamuyeckass cucrema. B3auMOJEHCTBUE CHCTEMBI C OKPYXKAlOLIEH Cpeloi.
OTkpbITas, 3aKpbiTas, aAuadaTHas, U30JIMPOBAaHHAs, TePMO1e(OPMALIMOHHAS CUCTEMBI.
OKCTEHCHUBHbIE W MHTEHCHUBHBIE IapaMETpPbl COCTOSIHUS. YPAaBHEHMSI COCTOSHUS JUIS
UealbHOrO M peayibHOro ra3os (ypaBHeHue Kianelipona-MenjeneeBa u ypaBHeHue Baw-
nep-Baanbca).

3aBUCUMOCTh KOJIMYECTBA MepelaBaeMOM TEIJIOThl, PA0OThI 3aKPBITON M OTKPBITON CHUCTEM OT
napaMeTpoB cocTosiHus. M300paxkenne paboThl M TEIIOTEI B P—V U T — S AuarpaMmMax.
[ToHsiTHE UCTUHHOM U CpeIHEN TeIIoeMKOCTel. YpaBHeHre Maiiepa. Pacuer TemoemkocTei
Cp ¥ ¢y UICAJIBHOTO I'a3a. 3aBUCUMOCTb TEINIOEMKOCTH OT IOKa3aTells MOoAUTpoIsl (Gopmyia u
rpaduk).

BuytpenHsas sHeprus, sHranenusd. Pusznueckuil cMmbici. Pacuer uM3MEHEHUs BHYTPEHHEU
SHEPruU U SHTAJIBIIMU UAEATBHOIO ras3a.

[lepBblii 3aKOH TEpPMOAMHAMUKH (IIEpBOE€ U BTOpo€ ypaBHeHHus). Dusnueckuil cMmbici,
pasnu4Hble (POPMBI 3aMUCH.

Tepmoauaamuyeckuii mpomecc. PaBHoBecHOCTh. OOpatumocth. [lonwmTpomHbIil mporecc.
Br1BOZ ypaBHEHHUI OJUTPOIIHOTO ITpoLIEcca.

Pacuer TepmonmHaMuyeckux BeIUYMH (PabOThl 3aKPHITOW U OTKPBITOM CHCTEM, KOJIMYECTBA
TEIUIOThI, U3MEHEHUs BHYTPEHHEH 3HEPruy U SHTANIBIINHN) B IOJUTPOITHOM IIpOLecce.

Pacuer sHTpOnUU U €€ N3MEHEHHUS B TOJIUTPOITHOM IIPOLIECCE.

YacTHble MpoLecchl HeallbHOro ra3a. Mzo0pakeHue Ha [uarpaMMax COCTOSIHUS.

YactHble mpolecchl HA€albHOro rasa. Pacuer TepMOAMHAMHUYECKUX BEJIWYUH (paboThl
3aKpBITO U OTKPBITOM CHUCTEM, KOJIMYECTBA TEIUIOTHI, U3MEHEHUS BHYTPEHHEH JHEPruu U
SHTAJIBITHH).

AHaIM3 NOIUTPOIHOIO IPOLECCa 10 IUarpaMMaM COCTOSTHUS.

Omnpenenenue nmokasareis MOJIUTPOIbI. PacueT mpon3BoiIbHOIO Ipolecca uaealbHOro rasa.
[Ipsmble u oOpatHble 1uKIBL. OnpeneneHue >PGEKTUBHOCTH LUKIOB (KOA(PPUIMEHT
MOJIE3HOTO JIEHCTBUS, XOJOAMWIbHBIA KO3((UIMEHT, OTONUTENbHbBIN KodppuuenT). kbt
KaK METOJ TEPMOJUHAMHYECKOT0 aHAJIN3a.

[Tpsimoit riukt Kaprno. OCHOBHBIE BBIBO/IBI, TTOJTy4aeMble MpU aHaau3e nukia KapHo.

Bropoit 3akoH TepMoaMHAMHUKHM. DU3NUECKHH CMBICI, MAaTEMaTUYECKOE BBIPAKEHUE.
[Tprimeps! (HEpaBHOBECHBIH TEMJI00OMEH).

XapakTepucTuieckrue GyHKINU. AHATUTHYECKUE BBIPAXKEHUS, 00JIACTH TPUMEHEHHUS.
Okceprus. @usndeckuii cMpica. BeiBoa ypaBHEHUS Uil pacyeTa IKCEPruu U €€ U3MEHEHUS B
TEPMOJMHAMHYECKOM IPOLECCE. DKCEPreTUUECKUN K.II.A.

PeanbHb1i ra3. ®@a3oBbie MpEeBpaILEHHs IEPBOTO U BTOPOTO POJIa.

Peanbhbiii ra3. Jluarpammel coctostausi p — T, p—V, T — S, i — S. Kputnueckas Touka. Tpoiinas
Touka. Ilorpanuunble KpuBble. H300pa’keHHME YACTHBIX MPOLIECCOB Ha JAMArpaMMax
COCTOSIHUS.

OnpeneneHue mnapamMeTpoB COCTOSIHMSI PpeajJbHOrO Tra3a Ha IOTPaHUYHBIX KPUBBIX.
Omnpenenenne napaMeTpoB COCTOSHUS BIIAYKHOTO U TIEPErpeToro napa.

BoiBon ypaBHeHMH Ui pacyeTra TEIUIOTHI MapooOpa3oBaHus. 3aBUCUMOCTh TEIJIOTHI
napooOpa3oBaHus OT TeMIlepaTyphl U AasieHus. M3o0paxenue B T — S KoopAMHATaX.
VpaBuenue Knanelipona — Kiaysuyca. BeiBog ypaBHeHHs, (QHU3UUECKUH CMBICIH.
WnTerpanbubie Gopmbl ypaBHeHUs. CBsI3b ypaBHEHUS C TarpaMMOM COCTOSHUA p — T.
PeanbHble ra3pl. PacueT yacTHBIX IPOIIECCOB U UX U300pakKeHUE HA AMarpaMMax COCTOSHUS p
-V, T—5s,i—S5.

. Teuenwue razos yepe3 KoH]y30p. [IpenenbHas CKOPOCTh TEUSHHS. YUeT TPEHHUS.



26. [TomyueHnne cBepx3BYyKOBbIX ckopocTel. Comio JlaBans.

27. IpoccenupoBanue. J{poccenb-3pdexT.

28. Ctpyiinbie ammapatbl. [lpuHiun pabotel. Cxema ammapata. KosddumueHT HHXKEKIUU.
N300paxkeHue B | — S KOOpIUHATAX.

29. lluknm wugeanbHOro KOMIIpeccopa OAHOCTYIIEHYaTOr0 W MHOTOCTyneHuyaTtoro. Pacuer
MOIIHOCTH U OTBOJUMOM TETUIOTHI. M300pakenne B p —V u T — S quarpaMmMax.

30. OcoOEHHOCTH PealbHOTO KOMIIPECCopa U UX y4YeT.

31. MeTo/ipl TIONTydeHUsT HU3KUX Temreparyp. OCHOBHEIE MapaMeTphl XapaKTepU3yIIue padoTy
XOJIOAWIIBHOU ycTaHOBKU. OOpaTHbIi nuki KapHo.

32. Bo3ayiHas xonioAwibHas ycTaHOBKa. Cxema ycTaHOBKH. PacueT OCHOBHBIX XapaKTEPHUCTHK.
N3o0pakenue B p —V u T — S tuarpammax.

33. [TapokoMIipeccuoHHasi XOJIOJWIbHAs ycTaHOBKA. (CxemMa yCTaHOBKH. PacyeT OCHOBHBIX
xapaktepucTuk. M3obpaxenue B T —S U p — | quarpaMmax.

34. [TapoxoMIipeccuoHHasi XOJIOAWIbHAs ycTaHOBKa. Cxema yCTaHOBKU. Bujbl HUKIOB U HX
nzo0paxkenue B T — S quarpamme. TpeOoBaHUS K XJ1aJareHTaM.

35. [lapokoMIipeccuoHHasi  XOJOAWJIbHAs ycTaHOBKa. (Cxema ycraHOBKH. M300paxkeHue
XOJIOIOTIPOU3BOUTEIILHOCTH U 3aTpadeHHON paboThl B p — I u T — S quarpammax. BiusHue
TEMIIEPATYPHI HCIIAPSHUS ¥ TEMITePATyPhl KOHICHCAIIUU Ha XOJIOAMIBHBIA KOPPHUITUCHT.

36. AGcopOuMOHHas XoJoawibHass ycTraHoBka. C(Cxema ycraHoBku. [lpuHnun paboThL
KoaduimeHT uemonp30BaHust TIIOTHI.

37. [lapoakekTopHas XONOAUIbHAS YCTAHOBKA.

38. Tepmotpancdopmaropsl. [Tpuniun padotsl. Koaddurment npeodpazoBanus TEIIOTHI.

39. [IpompbinenHoe mpousBoAcTBo 3Hepruu. Llukn Penkumna. Cxema yctaHoBku. Pacuer
OCHOBHBIX XapakTepucTtuk. M3o0paxkenne B T — S aumarpamme. BimsiHue Temmeparypsl
UCIIapeHus U TeMIepaTypbl KOHJICHCAIUY Ha K.I1.1I.

40. L{uksiel TeruioBbIX ABuratesieil. OCHOBHBIC TOMYIICHHS, UCIIOJIb3yEMbI€ MPU aHAJIU3E IIUKIIOB.
HeBo3MOXXHOCTh peanu3anuu IUKiIa ¢ BbICOKUM K.i.j. Hukimer Otro m Juzens. Ux
CpaBHEHHE.

41. lukn ra3oBoit TypOuHbl. Cxema ycranoBku. K.m.j. mukmna. CpaBuenue ¢ mukiamu OTTO U
Hwnzens.

42. IlepBuuHble NCTOUHUKHU HEprun. Mx xapakrepuctruka. OCHOBHBIE SJHEPTOEMKHE MPOLIECCHI.

43. Bropuunble sHepropecypebl (BOP). Knaccuduxanus. Iloseimenne norenumana BOP.
[Tpumeps! ucnonszoBanusi BOP (MHOrokopmycHOe BhIapyMBaHUE, BHITAPUBAHKUE C TEIIOBBIM
HaCOCOM.)

IIpumepsI 3a1a4 HA IK3aMeHe:

No 1. T'az monutponHo pacmupsierca. O6beMm rasa yenuuuBaetrcs oT Vi ao V,. Havanbnas
TeMmIeparypa rasa t;, HadanpHOe JaBieHue P1. [Tokazarens monurporns N.

Onpenenuth KOHEUYHBIE TEMIIEpaTypy, HaBICHHE, SHTPOIMI0 M DSKCEprui0 Tas3a, a TaKke
KOJINYECTBO MEPEJaHHOM TEeIIOThI, paboTy, COBEPILIEHHYIO Ta30M, W3MEHEHHE BHYTPEHHEH
SHEpPruM, SHTPONUM M SKCepruu rasza. Temmeparypa okpyxarouieil cpeabl o, JdaBieHue
OKpY’Karollen cpeasl poc = 1 6ap.

N306pa3uts mpotecc B P —V u t — S KoopaAuHaTaxX U NpoaHaIU3UpPOBaTh €ro.

Ne 2. OnpeeTuTh MOIIHOCTE TPEXCTYIIEHIATOr0 KOMIIPECCOpa, eCli B HeM cxkmmaetcst 0,5 m/c
a3zota oT AasneHus 1 Gap o naBieHus 64 Oapa. CxxaTue MOJUTPOMHOE, MTOKA3ATENb MOJIUTPOIIHI
1,25. HawanpHas Temmneparypa azora 27°C.

Onpenenuth TakkKe KOJIUYECTBO TEIIa, OTBOJUMOE B IIWIMHAPAX M IPOMEXKYTOUHBIX
TErI000MEHHUKAX KOMIIPEeccopa M YAEIbHYIO SKCEPTHUIO CKATOro Trasa.

Temneparypa okpyxaroieit cpennl 27°C, naBnenue 1 6ap.

Ne 3. 1,8 M® BomstHOTO napa ¢ BiaxHocTbio 10% BHauane M30TEPMUYECKH PACIIUPSIETCS OT
nasiienus 20 6ap 1o nainenus 3 6apa, a 3aTeM aguadbaTHO pacumpsieTcs A0 aAasieHus 1,6 Gapa.
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OnpenenuTts TEIIOTY Mpoliecca, padoTy paclIupeHusl U U3MEHEHNEe BHYTPEHHEH SHEpruu mnapa.
N300pa3uts mporiecc Ha 1 — S, P — V, T — s Auarpammax.
Ne 4. B mapokoMIIpecCHOHHOHN XOJIOAMJIBHOW YCTaHOBKE, paboTtaromieil Ha (peone 22,
OCYIICCTBIISIETCS CyXOM M[HMKJI 0€3 TMepeoXIXACHHUS KOHJEHcaTa. lemmeparypa
xjJagareHta npu  ucnapeHun  muHyc  10°C, npu  koHueHcamuu  35°C.
X0J1010MPOU3BOIUTEIIBHOCTh YCTAaHOBKH 96 KBT.
Onpenenuth 3()PEKTUBHOCTh YCTAHOBKH  (XOJMOIWIBHBIA KOX(PQOUIIUEHT), PacXo]
XJIaJJaTeHTa, TEOPETUYECKYI0 MOIIHOCTh JBUTATENsl KOMIIpeccopa, IaBJICHHUS B
KOHZeHcaTope M wucnapurene. Onpenenutbh TakkKe TEOPEeTHYECKH MaKCUMalbHBIN
XOJOAUIBHBIN KO (DUIHEHT.

K sKk3ameHy MOMyCKarOTCsI CTYIEHTHI, BBIMOJTHHUBINNAE BCE (POPMBI TEKYIErO KOHTPOJIS.
[Ipu cpaue sk3ameHa, CTYIEHT IOJIy4aeT JIBa BONpOca W3 MEpeyHs, MPHUBEACHHOIO BbIIIE U
3az1aqy.

Bpemst moaroToBKu CTyJeHTa K YCTHOMY OTBETY Ha BOIIPOCHI - 10 30 MUH.

4. MeToauveckne MaTepuasbl JJisl ONpe/aeeHUs] NMPoUeAyp OLEHUBAHUSI 3HAHWIA,
YMeHHI, HaBbIKOB M (MJIH) ONBITA [AeATEJbHOCTH, XaPaKTePU3YOIIMX JTAIbI
(popMupoBanus KoMneTeH M.

[IpomexxyTounasi arrecTanus MO JUCHUIUIMHE TIPOBOAWTCS B COOTBETCTBHH C
tpeboBanusimu CTII CTO CII6I' TU(TY) 016-2015. KC YK/IB Ilopsnok mpoBeaeHus 3a4€TOB U
HK3aMEHOB.

[To nucrumnnHe TPOMEXKYTOUYHAS aTTeCTalus MPOBOAUTCS B (hopMe IK3aMeHa.

[llkana  oueHuBaHUs  Ha  d3K3aMeHe  OayubHast  (COTVIMYHO»,  «XOPOILOY»,
«YAOBIIETBOPUTEIHHOY, «HEYJOBIECTBOPUTEIHHON).
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