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1. IlepeyeHb NJIAHMPYEMBIX Pe3yJbTATOB O0Y4YeHHMS MO JUCHUILUIMHE, COOTHECEHHBIX €
IUIAHMPYEMBbIMHU Pe3yJibTaTaMH OCBOEHHA 00pa30BaTeIbHOI MPOrpaMMbl.

B pesynbTaTe ocBOCHHUS 00pa30BaTEBHON MPOrpaMMbl OakataBpraTa 00YJYarOIIUICS TOJIKCH
OBJIAJIETh CIICAYIOIIUMHE Pe3yIbTaTaMU O0YUCHHS TI0 TUCIIUTLTUHE:

Ko 1 HaumenoBanue

KOI[ N HAUMCHOBAHHEC

[Inanupyemble pe3ynbTaThl 00yUeHUs

1 WHJIMKATOpa 3
KOMITETCHITH 2 (TecKpHUITOPHI)
JOCTUKEHHS KOMIIETEHLIMU

OIIK-2  Cmnoco0eH ca- | OIIK-2.13. 3HaTh:
MOCTOSITENIEHO — TIpUMe- | VICIONb3yeT 3HaHWs OCHOB | TEOPETHYECKHE  OCHOBbI  OHEPrETHYECKOH
HATH  HPHOOPETEHHbIE | NPOMBIILIEHHOTO HONYYeHHs iy_mHocm TeXHoNIOrMeCKHX npoueccos (3H-
MaTeMaTU4ecKue, TEIJIOBOM M 3JIEKTPUYECKON O)C’HOBHHe BHIM MAIIMH W ANTApaToR,
€CTECTBEHHOHAYYHBIE, SHEPrHU ISl  TIOCTAHOBKH | Gasupyromuxcs Ha SHEpreTHUeCKHX
COIMAJIbHO-3KOHOMMYEC- | 3aJa4 YIIpaBJICHUA npeoOpa3oBaHUAX U YHEPTOEMKHUX IMpoleccax
ckue U  mpodeccuo- | FHeProycTaHOBKaMU xumMudeckoit Texnonoruu (3H-2);
HaJIbHBIE 3HAHUS TUTSt OCHOBBI IPOMBITIIJICHHOT'O MMOJIYYCHU L

peUICHUA HWHXCHCPHBIX
3ala4 B MAIIHMHOCTPOC-
HUHU

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

Ymersn:

MPOU3BOIUTH pacueThl TEPMOIMHAMITYECKUX
MIPOIIECCOB € ra3aMH W MMapaMu, B TOM YHCJIC B
MampHaX W anmaparax — XHMHYECKHX
npousBoacts (Y-1);

MIPOU3BOIUTH PACUCTHI TEPMOJANHAMHYECCKIIX
mpotieccoB ¢ mapamu (Y-2);

paccYUTaTh MOIIHOCTH KOMIIPECcopa U pacxoj
OTBOJMMOM TEIUIOTHI, BEIOUPATH ONTUMAIILHBIC
YCIIOBHS MPOBECHUS MPOLIECCOB,
OTBEYAMIIMX MHHUMyMaMm »Heprosarpar (Y-
3);

Baangers:

METOAaMHU TePMOAMHAMHUYECKOTO aHAN3a
HPOLIECCOB, MPOTEKAIOUIMX B armaparax u
marmHax (H-1);

BEIOMPATH ONTHMAJIBHEIC YCIOBHS TIPOBEICHHS
MIPOIECCOB, OTBEYAOIINX MUHIMYMAaM
9Hepro3arpart u noreps 3uepruu (H-2).

! Conepsxanue 1 HOMEp KOMITETEHIMH B TOYHOCTH cootBercTByeT PI'OC BO 1 0TOGpaKaeTCsA B MATPHIIE KOMIICTCHIIHH 1715t

KOHKPETHOM AUCIUILINHBI

2 Ko MHAMKATOPA IPHCBANBACTCS PYKOBOIUTEIEM HAIPABJICHHS TOATOTOBKH, OTOOPAKACTCS B MATPHIIE KOMIICTCHITHH 1
noBoautcs paspaborankam PIT/I. [ToBTOpeHne Ko10B HHANKATOPOB ISl KOHKPETHOM KOMITETEHIINH, Pean3yeMoi pa3HBIMU

JAUCHUIITIMHAMHU, HE TOITYCKACTCs

8 ﬂeCKpI/IHTOpLI TNIEPEHOCATCS U3 MaTpHUIbL KOMITETCHIIUN 0e3 CMEHBI (1)0pMyHI/Ip0BOK




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

JIMCcuuIUIMHA OTHOCUTCS K TUCIHMILIMHAM obs3atenbHoi yactu (b1.0.31) u u3yuaercs Ha 2
Kypce B 4 cemecTpe.

B MeromuueckoM IIaHE JUCHUILIMHA ONMHUPAETCS HA AJIEMEHThl KOMIICTCHIIHH,
c(OpMHUPOBAHHBIE PU U3YUCHUU JUCHUILIHNH «Marematukay, «Du3nkay.

[TomydyeHHBIC B TIpoOIIECCe U3YUCHUS TUCIUTIIMHBI 3HAHUS, YMEHHUS U HAaBBIKKU MOTYT OBITh
WCIIOJIb30BAaHbl MpPU  M3Yy4YeHHM JucuuItiuHbel  «lIpoueccbl u  ammapaTel», MPOEKTHO-
KOHCTPYKTOPCKOM, TPOU3BOACTBEHHO-TEXHOJIOTHYECKON, HAay4YHO-HUCCIEAOBATEIILCKON padoTe
OakanaBpa M MPH BHIMOTHECHUH BBITYCKHON KBaTU(UKAIMOHHON PaOOTEHI.

3. O0beM TUCUHHUILINHBI.

Bcero,
. aKaJeMHYECKHUX 4acoB
Bun yuebHoi paboTbl a
Ounas ¢popma
oOyueHus

OO0masi Tpy10€eMKOCTb 1M CHUILITHHbBI 4/ 144

(3a4eTHBIX SAMHMII aKaIEMUICCKIX YacOB)

KonrakTHasi pabdoTa ¢ mpenojaBarejieM: 78
3aHATUSA JIEKIUOHHOTI'O TUIIA 36
3aHATUS CEMUHAPCKOTO TUIIA, B T.4. 36

CEeMHHAPBbI, TPAKTHYECKHIE 3aHATHUS 36
nmabopaTopHbIe 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. Pa3nenbl TUCHUIITUHBI U BU/IbI 3aHSITHIA.

3aHgaTus
CEMHHAPCKOT0
THIIA,
aKazieM. 4achl

Haumenosanue
pazzaena TUCIUIUTUHBI

3aHATHS JICKIIHOHHOTO THIIA,
aKaJeM. Jachl
CamocrosiTenbHas pabora,
aKaJaeM. 4acChbl
dopmupyeMble KOMITETESHITHN
dopmupyemble HHIUKATOPBI

CeMuHapbl 1/wiu
MPAKTUYCCKUE 3aHATHUS
JlaboparopHbie pabOTHI

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

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

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

Kommpeccns razos. 4 4 - 6 | OIIK-2 | OIIK-2.13

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

OO0neMm,
aKaJl. 4achl

NuanoBanuonnas
dbopma

1

TepMonnHaMuka, Kak Hayka 00 DJHepruu, ee
CBOMCTBax M IpEBpALICHUAX, KaK Hay4yHas OCHOBA
aHaliM3a M NPOCKTUPOBAHUS DHEPrETUUYECKUX U
XUMHUKO-TEXHOJIOTUUECKUX IporieccoB. OCHOBHbIE
cnocoObl  mepenaud  sHeprud.  [lapamerpsl
COCTOSIHMSI CHUCTeMBI (pabodero Tena). YpaBHEHHE
COCTOSIHHSL. JwnarpaMmsbl COCTOSIHHSI.
TepMoauHaMUUECKUil MPOILIECC, PABHOBECHOCTb,
obparumocTh. llOHATHE WCTUHHOW W CpeIHEH
TeroeMKocTe. YpaBHenue Maiiepa. IlepBbiit
3aKOH TEPMOAMHAMMKHU VISl 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. YaCcTHbIE TPONECCHI UAEATBHOIO rasa.

@da30Bble MPEBpAILECHUS MEPBOTO U BTOPOTO POJA.
Jlnarpammbl coctostHust P— T, p—V, T—S, I —S s
peanbHbIX Tra3oB. Kputuyeckas Touka. TpoitHas
TOYKa. AHOMaJbHBIE CBOMCTBA BOJBL. Y paBHEHUE
Knaneiipona — Knaysuyca. MuTerpanbubie GopMbI
YpPaBHEHUS. YpaBHeHue Ban-nep-Baainbca,
MeTacTaOuIbHbIC COCTOSIHHSI. Onpenenenue
mapamMeTpoB COCTOSIHUS. Pacder  yacTHBIX
MPOLIECCOB UM HMX HU300pakeHHe Ha auarpammax
COCTOSIHHSI.

Huko HJICATBHOTO KOMIIpeccopa
OJIHOCTYIIEHYaTOr0 M MHOTOCTyIeH4Yaroro. Pacuer
MOIIIHOCTH W OTBOAMMOHN TemioThl. OCOOEHHOCTH
peabHOro KOMIIpECCOpa U UX y4eT.

[lpyHIMIBI  TOJMY4YEHHs HU3KUX  TEMIIepaTyp.
[TapokoMIipeccnoOHHass XOJOJWIbHAs YCTaHOBKA.
TpeboBaHus K XJ1alareHTaM.

[IpombinuieHHoe  mostyyeHue  sHepruu. L{ukn
Penknna.




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

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

2 [Ipoueccel  mpeanbHOro  raza.  YpaBHEHUE 3 —
COCTOSIHMSI. YpaBHEHHUsS TIpoleccoB. YacTHble
BUIBI mporeccoB. OrmpeaesieHHe MNapamMeTpoB
COCTOSIHUSI. Pacuer SHEPreTHYECKUX
XapakTEePUCTUK TIpoliecca (TEIIOThI, padoOTHI).

Pacuer snTpOnMM M ee U3MEHEHMs B IMpoIeccax
WJIeaIbHOTO Ta3a.

2 TepMoanHaMU4EeCKHi aHaJIn3 MMOJIATPOITHOTO 3 —
mpolecca Mo AuarpaMMaM COCTOSIHHS. BrusHue
BEJIMYUHBI TIOKA3aTeNsl TMOJMTPONBI Ha XapakTep
mpouecca W 3HA4YeHHS  TEPMOJAMHAMUYECKUX
BEJINYMH.

1 Pacyer skceprum u ee M3MEHEHHUsS B Ipolieccax 2 -
UJICATHLHOTO Ta3a. DKCePreTHUYECKUM KIII.

1 Huxn Kapso. 2 —

4 Hukn U7eaNbHOTO OJIHOCTYIEHYATOT 0 2 Pazbop
KOMIIpeccopa. AHall3 Tpoliecca CKaTusg raza B KOHKPETHBIX
KOMIIPECCOPE. CUTyalui

4 MHorocrynenuaroe  cxkatue. BpiOop  uucna 2 -
CTYIIEHEH.

3 OmnpeneneHne MmapaMeTpoOB peabHBIX Ta30B  TI0 2 -
JarpaMmam COCTOSIHUS.

3 Pacuer mporeccoB peaabHOro rasa o guarpamme 4 -

1 —S.

5 Boznyiinas XxonoauibHas ycTaHOBKa 2 —

5 [TapokommpeccoHHass XOJIOAMJIbBHAS yCTaHOBKA. 6 Paz36op
Pacuer  X0n070NPOM3BOIMUTENBHOCTH,  3aTpaT KOHKPETHBIX
MOIIIHOCTH, pacxoja Xjagarenra, 3¢(pexKTUuBHOCTH CUTYyalun
pabotel. Bunmpl 1UKIOB, M300pakeHHWE ~ Ha
JMarpaMMax COCTOSIHUA T —Su p — .

6 TemnoBeie nBuratenu (uukna Otro, mukn Jusens, 6 -

IIUKJI TA30BON TypOMHBI).
1-6 KonTtponbHas pabora. 2 —
4.4. CamocrosiTesibHasA padoTa 00y4YarOIUXCS.
No
[Tepedyers BOPOCOB IS O6newm,
paszeina dopMa KOHTPOJIA
CaMOCTOSATENIbHOTO U3yYEHUS aKaj. 4achl
JUCITUTUTAHBI

1 TepMoamHaMuka ra3oBoro rnoTroka 6 YcTHbI onpoc

2 Braxnslil BO31yX 5 YcTHBIN onpoc

3 PeanbHbIe U MacanbHBIE ra3kl 6 VYerHbI onpoc

4 AGcopOIIOHHAs XOJIOJMIbHAsI YCTAHOBKA 3) YcTHBIN onpoc

5 TerutoBeIE ABUTATENH. 5 YcTHbI#i onpoc

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

WHIUBUIYaJIbHbBIX
3aJaHuN




4.4.1. TeMbI KOHTPOJIBbHBIX PadoT

Pacuer TCPMOANHAMHWYCCKUX BCIIMYHH IMOJIUTPOIIHOTO IIponeccca.
Pacuer OAHOCTYIICHYATBIX U MHOT'OCTYIICHYATBIX KOMITPECCOPOB.
Pacuer IMponeCCOB pCAJIbHBIX I'a30B.

Pacuer NMapOKOMIIPECCUOHHBIX XOJIOJUIBHBIX YCTAHOBOK.

4.4.2. IlpuMepbl BAPHAHTOB MHAMBHUAYAJIbHBIX 3aJaHUM

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

OnpenenuTh MOKa3aTelb MOJUTPOIIBI, HAYaIbHBIM U KOHEYHBIH 00BEM rasa, TEIUIOTy U
paboty mpolecca, U3MEHEHHE BHYTPEHHEH JHEPruu, SHTPOMUU U DKCEPruH, HadajIbHbIE WU
KOHEUYHBIC 3HAYCHUS SHTPOITUU U SKCEPTHH.

N3006pa3uts mpouecc B P —V u T — S KoopiuHaTax ¥ NpoaHaIu3upoBaTh €ro.

Ne 2. B komIpeccope, IPOH3BOANTENFHOCTBIO V1, HEOBXOIMMO CHKMMATE a3 OT
aTMocgepHoro aasiaeHus 10 aasiaeHus Px. Temneparypa ra3a B kax10i CTyleHH He J0JDKHA
npesbllIaTh tnax. HauasnbHasg Temneparypa rasa pasHa t;. C:xatve NoJuTpONHOE, IIOKa3aTellb
HOJIUTPOIIBI paBeH N.

Onpenenutb MUHUMaIbHOE YHUCIIO CTYIIEHEH KOMIIPECCOPa, 3aTPaulBAEMYIO MOIIHOCTb,
TeMIIepaTypy Tasa Mocjie CKaTUsl, pacxo OXJaKIArolleil BOJbl MPH U3MEHEHUHN TEMIIEPaTyphl
BO/bI Ha At,. OnpenenuTth Takke 3aTpauuBaeMyl0 MOIIHOCTh U TEMIIEpaTypy rasa 1nocie cxaTHhs
B OJIHOCTYIIEHYAaTOM KOMIIPECCOPE U NPU U30TEPMHUUECKOM CHKATUU.

Ne 3. 2,5 M BOISHOTO napa ¢ BIaXHOCTbIO 18 % M naBneHuem 8 Gap pacuupsercs
BHauaje u300apHO 10 cocTosiHusa ¢ temmeparypor 400°C, a 3arem anmabaTHO JO COCTOSIHUS
1 6ap.

Onpenenuth W3MEHEHUWE BHYTPEHHEW OSHEpPrMM IHapa, KOJWYECTBO IepeaaBacMoin
TEIUIOTHI M pabOTy AJIsl COBOKYITHOCTH MpolieccoB. M300pa3uth mporecchl Ha 1 —S, p—Vu T —S
Juarpammax.

No 4. T[lapoxommpeccMOHHasi XOJIOAWIbHAs YCTAaHOBKAa TMPOU3BOAUT M; JbAa C
TeMnepaTrypou t; u3 Boabl ¢ TeMneparypoi t;. B X0moauiapH0N yCTaHOBKE OCYIIECTBIISAETCS LUK
C TepeoxJIaKICHUEM KOHAeHcaTa Ha At, JlaBiieHWe XJiaareHTa B UCIAPUTEIIE py,, TEMIEpaTypa
KOHJICHCAIINH 1, TeMIeparypa mnapa nepej KOMIpeccopom tj.

Onpenenutb  XOJOAONPOU3BOAUTENBHOCTh  YCTAHOBKM,  PAaCXOJ  XJIaJIareHTa,
XONOMWIBHBIA  KOO(PGUIUEHT, TEOPEeTHYECKYl0  MOIIHOCTh  JBUTATeNss KOMIIpeccopa,
TEOPETUYECKH MAaKCHUMAaIbHBIM XONOMWIbHBIN Kodpduiment (ans obOpartHoro mukina Kapho).
OnpeaenuTh TakXKe TEMIIEPATypy U JaBJIICHUE B Y3JIOBBIX TOYKAX IHMKIIA. M300pa3uts muki B 1g p
—1i, T—Su p—V KoOpauHATAX.

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

Meroanueckue yka3aHus A1l 00yJaromuXcsl IO OpraHu3alii CaMOCTOSTEIEHOW padoThI
0 JUCHUIUIMHE, BKIIOYas IepedYeHb TEM CaMOCTOSATENBbHOM paboThl, (OPMBI TEKYILEro
KOHTPOJI IO JUCHUIUIMHE W TpeOOBAaHHWA K WX BBINOJHEHUIO PAa3MEIICHBI B 3JIEKTPOHHOU
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  BBINOJIHEHHE OOYYaIOUIMMCS MEPOIPUIATUH  TEKYLIEro KOHTPOJI
MIO3BOJIIET MPEBBICUTH (JIOCTUTHYTH) IOPOTOBBIH YPOBEHb («yIOBIETBOPUTEIBHO») OCBOCHHS
IPEIYCMOTPEHHBIX 3JIEMEHTOB KOMIIETEHIIUH.

Pe3ynbrarhl OUCHUIUIMHBI CYMTAIOTCS JOCTUTHYTBIMH, €CIM JUIsl BCEX JJIEMEHTOB
KOMIIETEHIUH MPEBBIIEH (JOCTUTHYT) OPOTOBBI YPOBEHb OCBOECHUS KOMIIETEHIIMM HAa JaHHOM
JTarmne.

IIpomesxyTouHas arTecTanys o AUCUUILUIMHE IPOBOAUTCS B (hopMe IK3aMeHa.

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

DK3aMeH MpeayCMaTpUBACT BBIOOPOUYHYIO MPOBEPKY OCBOCHHS TMPEAYCMOTPEHHBIX
JJIEMEHTOB KOMIIETEHLMH M KOMIUIEKTYIOTCS BONpocaMH  (3aJaHUsIMM) JIBYX BHJIOB:
TEOPETUYECKHUI BONPOC (/711 MPOBEPKH 3HAHUI) U KOMILJIEKCHAs 3a/a4a (J1s MPOBEPKH yMEHUN
Y HaBBIKOB).

[Ipu cnaye sk3aMeHa, CTYAEHT MOJy4aeT JBa BOIPOCA U3 NEPEUYHs BONPOCOB U 3a/4auy,
BpeMs IOJTOTOBKU CTYACHTA K YCTHOMY OTBETY - 10 30 MUH.

[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
UCTIApEHHMSI ¥ TEMITEPATyPhl KOHJICHCAIIMY Ha K.II.]I.

3. 3amgaua

®OoHJ OLIEHOYHBIX CpCACTB IO IUCHUIIIMHE ITPECIACTABJICH B HpI/IJ'IO)KCHI/II/I Ne 1

7. IlepevyeHb y4eOHBIX U31aHUI, HEOOXOAUMBIX IJIs OCBOCHHS TMCIHIIIHHbI
a) neyaTHbIE U3TaHMS

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 sHTpomMM M €€ HM3MEHEHMI B TpoIeccax HACaTbHOTO Taza ¢
aHajM30M 1o auarpammam P-V, T-S: yue6Hoe mocoOue / JI.U. JlaBpos, E.A. Tomusbiies:
Muno6puayku Poccun, Cankr-IlerepOyprckuil  rocynapcTBEHHBIH  TEXHOJIOTMYECKUN
WHCTUTYT (TeXHU4Yeckuii yHuBepcuteT), Kadenpa mpoiieccoB u anmaparoB XUMHUYECKHX
texHojoruit. — Cankt-ITerepOypr: [0. u.], 2009. — 16 c.

3. JlaBpos, JI.W. Ilporiecchl uaeanbHOTO ra3a M pacueThl OCHOBHBIX YHEPTETHUYECKUX BEIH-
ynH: yueOnoe nocobue / JI.U. JlaBpos, E.A. TomunsiieB: Munoopuayku Poccun, CaHKT-
[TerepOyprckuii  rocyJapCTBEHHBIM  TEXHOJIOTHYESCKUN WHCTUTYT (TEXHUYECKHMA
yauBepcuteT), Kadeapa mnpomeccoB u anmapaToB XHMHYECKUX TEXHOJIOTHHA. —
Cankr-ITerepOypr: [6. u.], 2009. — 25 c.

4. JlaBpos, .M. Dxceprus u skcepreruueckuii KII/I: yuebnoe mocobue /JIL.U. JlaBpos,
A.A. Komeiikuna: MwunoOpHayku  Poccum, Cankrt-IlerepOyprckuii  rocynapcTBEHHBIN
TEXHOJIOTHYECKUH  MHCTUTYT (TexHW4Yeckuil yHuBepcuter), Kadempa mpoieccoB u
anmaparoB XuMu4deckux TexHonoruii. — Cankr-IlerepOypr: [6. u.], 2010. — 16 c.

5. JlaBpos, JI.M. OmnpeneneHue M pacyeThl MapaMETPOB M IPOIECCOB PEATbHBIX Ta30B C
dazoBeiMu  mepexomamu:  ydeOHoe mocobue /JL.U. JlaBpoB, E.A. TomumbIies:

Muno6puayku Poccun, Cankr-IleTepOyprckuii  TOCymapCTBEHHBIM —TEXHOJOTHUECKHI
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UMHCTUTYT (TeXHHYEeCKHil yHuBepcuteT), Kadenpa mporeccoB u amnmapaToB XUMHYECKHX
texnosioruii. — Cankr-IlerepOypr: [0. 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
amnmapaToB XUMHYECKHX TexXHOoJIOTHH . - 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
rOCy/IapCTBCHHBIN TEXHOJIOTMYECKH WHCTUTYT (TeXHHYeCKuid yHuBepcurer), Kadeapa
MPOIIECCOB M almapaToB XUMHYeckux TexHosiorui. — Cankrt-IlerepOypr: [0. u.], 2010. —
36 c.// CII6I'TU: anexkrponnas oudauoreka - URL: https://technolog.bibliotech.ru (nara
ooparenus: 02.11.2020). - Pexxum moctymna: 1jis 3apEeruCTPHp. MOIb30BATEICH.

8 IlepeueHb JJIEKTPOHHBLIX 00pa30BaTeIbHBIX PeECypcoB, HeOOXOAMMBIX /JIs
OCBOEHHUS TUCHUILINHBI

WuTepHer-pecypcbl: NMPOBOAUTH IMOUCK B Pa3IMYHBIX CHUCTEMax, TaKMX Kak
www.yandex.ru, www.google.ru, www.rambler.ru, www.yah00.ru u HCIoJb30BaTh MaTECPHAJIbI
CaliTOB, PEKOMEHIOBaHHBIX MPEI0/IaBaTEIEM Ha JIEKIIMOHHBIX 3aHATHUSAX.

C KOMIIBIOTEPOB MHCTUTYTA OTKPBIT JOCTYII K:

eLIBRARY.RU : nayunas anmektpoHHas 6ubiauoreka : caiiT. — Mocksa, 2000 — . URL:
https://elibrary.ru (mara oOpamenus: 02.11.2020). — Pexxum nocTyma: is 3aperucTpup.
IIOJIB30BAaTENEH.

JIanpb : 35eKTpOHHO - OmbOnuoredHas cucrema : cait. — Cankr-IlerepOypr, 2016 —.
URL: https: // e.lanbook.com (nata obpamenus: 02.11.2020).

9. MeToauyeckne yKazaHus 1 00y4AOUIUXCS 110 OCBOCHHIO JUCIUIIMHBI.

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 TpedoBaHU K OpraHU3alyy 1 MPOBEICHHUIO.

CTII CII6I'TU 048-2009. KC YKB/I. Bunbr y4uebHbIX 3anHsTHI. CaMOCTOSTEIbHAS
ulaHupyemasi pabora cryaeHToB. O0mue TpeboBaHMs K OpraHU3aluy U MIPOBEICHUIO.

[InanupoBaHue BpeMeHHU, HEOOXOAMMOI0 Ha HW3y4YeHHE MAHHOW AMCUMILIMHBI, JIydIle
BCEr0 OCYILIECTBIISITH HA BECH CEMECTp, IpelycMaTpuBas IPU 3TOM PETYISIPHOE MOBTOPEHHE
MIPOMIEHHOI'0 MaTepuaa.

OCHOBHBIMHU YCJIOBUSIMH TPABMIIBHOM OpraHM3aluu y4eOHOro mporecca i CTYACHTOB
ABIISIETCS:

IUTAHOBOCTh B OpPraHMU3alluu yueOHON paboThl;

Cepbe3HOE OTHOIIEHNE K U3YUYECHUIO MaTepHara;

MIOCTOSIHHBIM CAMOKOHTPOJIb.

Ha 3aHATHSA CTyIEHT NODKEH NPUXOAUTh, UMesl Oarak 3HaHUI W BOIPOCOB IO yXKe
W3Y4EHHOMY MaTepuaiy.
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10. Ilepeyens MHPOPMALMOHHBIX TEXHOJOT I, HCMOIb3yeMbIX PU OCYLECTBJICHHH
o0pa3oBaTe/IbHOIO MpoLecca Mo JHCUHUILIMHE.

10.1. UndopManiuoHHbIE TEXHOJIOTHH.

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

- B3aUMOJICHCTBUE C OOYYalOUIMMHCS TOCPEICTBOM 3JIEKTPOHHON HHGPOPMAIMOHHO-

oOyuarolei cpespl.

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

10.3. ba3pl JaHHBIX 1 HH(POPMALMOHHBIE CIIPABOYHBIE CHCTEMBI.
CrnpaBouHo-nouckoBas cucrema «Koncynbrant-ITnrocy.
http://www.spcpa.ru/ - THTepakTHBHBII Y4€OHHK IO BBICIICH MaTeMaTHKe.
http: // www. allmath.ru/ - MaremaTtiueckuii moprai.

http: // www. exponenta.ru/ - O6pa3oBaresbHbII MATEMATUYECKHIA CAMT.

11. MarepunajibHo-TexHu4eckass 0a3a, HeoOxoauMmasi JJasl  OCYIIECTBJICHUS
00pa3oBaTeILHOIO NMPoIecca MO JUCHHUILINHE.

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

12. Oco0eHHoCcTH OCBOCHUSHA AUCHHUITIIMHbI HHBaJIMJIaMu /| JUIaAMH C
OIrpaHUYC¢HHBIMHA BO3MOKHOCTAMHU 3TI0POBbS.

JUis WHBaNMIOB U JIML C OrPaHMYEHHBIMH BO3MOXKHOCTSIMM y4eOHBIE TMpoOIlecC
OCYILECTBIIsIETCST B COOTBETCTBHM ¢ [losioskeHHMeM 00 opraHM3aluu y4eOHOro Iporecca st
00y4YeHUs] MHBAJIUAOB W JIMIl C OTPAaHUYEHHBIMU BO3MOXXHOCTAMH 310poBbsi CIIGI TU(TY),
YTBEPXKACHHBIM pekTopoM 28.08.2014r.
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IIpunoxenune Ne 1

K pabodeii mporpamMme TUCTIATLTHHBI

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 | CriocoGeH  caMOCTOSITEILHO — HPUMEHATh  NpHoOpereHHble | [IpomexyTouHbiit
MaTeMaTH4eCKUe, €CTeCTBEHHOHAYYHbIE, COLIMaJIbHO-

OKOHOMHYCCKHE U HpO(beCCI/IOHa.HBHBIG SHaHUA U1 pCHICHUSA
HH)XCHCPHLIX 3ad4 B MAIlIMHOCTPOCHUU
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2. Iloka3areyu u KPUTEPUHA OLNCHUBAHUA KOMIIeTEHIINIi Ha PA3JTUYHBIX 3Tanmax ux q)OpMI/IPOBaHI/Iﬂ, mKaJa OoncHUBaHUuA

Kon n nammenoBanme

YpoBHU CHOPMHUPOBAHHOCTH

WHINKATOpa [Tokazarenu copMUPOBAHHOCTH Kpurepuii (ommcaHue BBIPa)KEHHOCTH IECKPUIITOPOB)
JOCTHXKCHUSA (mecKpHUnTOpHBI) OLICHUBAHUs «YIOBJIETBOPHUTEIHEHOY «XOPOILIO» COTIIMYHO
KOMIICTCHIIUH (TIOporoBbIif) (cpennmii) (BBICOKHIA)
OIIK-2.13. 3Haer Teoperudeckue OCHOBHI | [IpaBunbHEBIE Moxer mnepeuucnuth Me- | CnocoOeH BHIOMpATh TOT
Hcnons3yer 3HAHUS | PHEPTreTUUECKOMN CYILIHOCTH | OTBETHI Ha [lepeuncnser ¢ ommbka- | Togsr T/] amanmuza mpomec- | wiu uHOM Meton T mis
OCHOB TIPOMBIIIJICHHOTO | TEXHOJIOTMYECKUX npoueccos | Bompockl Nel-6, | MU OCHOBHBIE BHIbBI Ma- | COB, 3HAE€T TCOPETUYECKUE | PELICHUS  HHXCHEPHBIX
monyuenus: Termaosoi u | (3H-1), 14-18 IIMH W ammapaToB XWM. | OCHOBBI CYIIIHOCTH TEXHO- | 3aJ1a4, CBOOOJHO OpHCH-
JIEKTPUYIECKOI PHEPTrUM | OCHOBHbIE  BHIBl MAaIIMH U | 9K3aMEHY TEXHOJIOTHH JIOTHYECKUX  MPOILECCOB, | TUPYETCSA B  OCHOBHBIX
IUIl TIOCTAHOBKM 337ad | anmapaTtoB, Oa3UpPYIOLIUXCS Ha OCHOBHBIE BUJBI aINIapaToOB | BUAAX MAaIIMH M amma-
yTpaBicHAS 9HEPreTHYECKUX MpeoOpa3oBaHu- W MalllVH. paToB XUMHYECKOH TeX-
SHEPTOYCTaHOBKAMH X W DHEProeMKHX Ipolieccax HOJIOTHH
XUMHYecKo# Texuonorun (3H-2).
Biiageer mMeromamMu TepMOAMHA-
MHYECKOTO aHaJln3a MpPOIEeCCOB,
NPOTEKAIOUINX B amnmaparax u
mamuHax (H-1)
Ymeer npou3BoaUTE PacueThl IIpaBuibHBIE Nmeer mnpexncrasiieHue o | Moxer npousBoAuTh | Crioco6eH €aMoCTOs-
TEPMOJIMHAMUYECKUX MPOIIECCOB | OTBETHI HA NOHSTHAX WJEATBPHOrO M | pacderel  TJI  BENMYMH | TENBHO BBEIOMPATH CHOCOO
¢ razamu (V-1) BOnpock! Ne7- pealbHOr0  rasa,  HX | HOJUTPOIHOIO M YACTHBHIX | OIPENCIIEHHS HEIOCTaro-
13,2528 x YPaBHEHUSAX COCTOSIHMS, | IPOLIECCOB uAeaNbHBIX | KMX mapameTpos, T/l Be-
OK3aMCHY HPOU3BOIUT pacueTrsl | ra3oB, HW300paXkaTh  XOJ | JIMYWH M HPOBECTH aHAIM3
HEJIOCTAIOIINX TIapaMeT- | ATUX IPOIIECCOB B | TIpoliecca Mo JuarpaMmmam
poe u TJI BenumumH c | quarpammax p-vu T-S p-v u T-S, nerko opuen-
omnOKaMu TUPYETCSl B TEPMUHAX
3HaeT OCHOBBI IPOMBILIIEHHOTO | [IpaBuibHBIE Umeer npexacrasienne 06 | Xopouio moHuMaeT ocHoBbl | CBOOOAHO OpHUEHTH-
HOJTyYECHHUS TETIOBOMH, OTBETHI Ha OCHOBax MONTYYCHUS | MOJyYeHUs] TEIUIOBOH U | pyeTcsi B OCHOBHBIX CITO-
MEXaHUYCCKOM U JIEKTPUICCKOH | BOpOCs Ne39- | syeprun DIEKTP. SHEPTHH. C | cobax mosydeHHusT JHEp-

suepruu (3H-5)

43 K DK3aMeHy

MTOMOIIIBIO HABOJISIIIUX BOTI-
pPOCOB  MOXeT OOBSICHUTH
noukn PeHkwHa, MO KOTO-
pomy paboraet TOLI.

TMU. 3HAeT OCHOBHBIE
stanel padorsr TOL mo
nukiy PenkuHa, MOXer
MPOM3BOANTH  PacUEeTHI
KIIJI Takoi cTaHIUH.
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Kon u naumenoBanue
WHJIUKATOpa
TOCTHKCHUS

KOMIIETCHIINU

YpoBHU CHOPMHUPOBAHHOCTH

[NokazaTenu chopMUPOBAHHOCTH Kpurepuii (omMcaHue BEIPAXXECHHOCTH JICCKPHUIITOPORB)
(meCKpHITOpHI) OIICHUBaHUS «YAOBIETBOPUTEITHHO» «XOPOIIIO» «OTIIMYHO
(TOpOroBEIit) (cpennmii) (BBICOKUIT)
¥YMeer mnpom3BOAUTH pacdeTsl | [IpaBUiIbHBIC C ommbkamu moxer Ha | C Hebompmumu ommbkamu | CBOOOTHO OpHEHTHPYET-
TEPMOJMHAMHYECKUX IIPOIECCOB | OTBETHI HA JUarpaMMmax — BOJISHOTO | MOXKET H300pa3uTh IMpo- | ¢S B AUarpaMMax BOJSHO-

¢ nmapamu (Y-2)

Bonpocsl Nel9-
24 x pK3aMeHy

napa onpenessiTh HeoOxo-
JUMbIE TOYKH H WX
napamMmeTpsl

LlecC B JAuMarpammax BOJf-
HOrO Iapa, paccuuraTh
Tpedyembie T/] BemnamHb

ro mapa, MOXKET MPaBUIb-
HO ONpENEIUTh MapameT-
pbl W TIPOBECTH pacyeT
T/1 Beauunna

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

¥Ymeer paccuuTaTh MOLIHOCTb
KOMIIpeccopa ¥ pacxoz
OTBOJMMOM TEIIOTHI, BEIOUPATh
ONTUMANbHbIC YCIOBHS
NPOBE/ICHHS TPOIIECCOB,
OTBEYAIOIINX MUHUMYMaM
sueproszarpar (Y-3).

Baageer MmeTonamu
TEPMOIMHAMUYECKOTO aHaIn3a
HPOLIECCOB, MPOTEKAOIINX B
kompeccopax (H-2).

IIpaBunbHBIE
OTBETHI HA
BOIpochl Ne29-
30 x 3K3aMeHy

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

[Tonumaer cyrp T/ nuk-

JIOB. YMEET paccuuTaTh
MOIITHOCTb, OTBOANMOE
TEIUVI0 KaK OJHOCTYIICH-

9aTroro, Tak W MHOTOCTY-
MEHYaTOro KOMIIpeccopa ¢
HEOOJIBIIMMH OLIMOKAMU

Xopowmo BIaAceT METO-
gamu TJ] anHanmusa npo-
IIECCOB B KOMIIPECCOPE,
3HaeT 0COOEHHOCTH
peaIbHOr0 KOMIIpeccopa,
MOXET PacCYUTATh MOII-
HOCTb, OTBOJIMMOE TEILJIO,
pacxoa OXJ. BOABI B KOM-
npeccope

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

IIpaBuinbHBIE
OTBETHI Ha
Bonpochkl Ne31-
38 k sK3aMeHy

C ommOKaMH  MOXET
paccuuTaTh OCHOBHEIE
napamMeTpbl XOJIOHUILHON
YCTaHOBKH

3HaeT crocoObl MOTyYeHUS
HHU3KUX Temmeparyp. Mo-
KET TIOCTPOUTH IIHKJ XOJIO-
I[HHBHOﬁ MallvuHbI B Juar-
paMmMmax u paccuuTarb
OCHOBHBIC napaMeTpbl
XOJIOJJUIIbHOW YCTaHOBKU

Ha ocnoBanuu Il 3akoHa
Tl moxer 000CHOBaTh
MOJTydeHUE TEeMIIepaTyphl
HUXE OKpY Karolen
cpeabl. CBOOOHO OpHEH-
TUPYEeTCS B Iuarpammax
Pa3IUYHBIX XJIaJI0areHTOB
Y MOXET BBHIOMpaTh ONTH-
MaJIbHBIC YCJIOBHS MPOBE-
JIEHUs TpoIiecca ¢ pacde-
TOM OCHOBHBIX TNapameT-
POB  XOJIOJMJIBHON 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
UealbHOr0 M peayibHOro ra3op (ypaBHeHue Kianelipona-MenjeneeBa u ypaBHeHue Baw-
nep-Baanbca).

3aBUCUMOCTh KOJIMYECTBA MepelaBaeMOM TEMJIOThl, PA0OThI 3aKPBITOM M OTKPBITON CHCTEM OT
napaMeTpoB cocTosiHus. M300pakenue pabOThl M TEIIIOTEI B P—V U T — S AuarpaMmMax.
[ToHsiTHE UCTUHHOM U CpeHEN TeIoeMKOocTel. YpaBHeHre Maiiepa. Pacuer TemioemkocTei
C¢p ¥ ¢y UICAJIBHOTO T'a3a. 3aBUCUMOCTb TEINIOEMKOCTH OT IOKa3aTells MOAUTpoIbl (Gopmyia u
rpaduk).

BuyTtpenHss sHeprus, sHranenusa. Pusznueckuil cMmbici. Pacder 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 sHTpONINM 1 €€ N3MEHEHUS B ITOJIMTPOIIHOM IPOLECCE.

YacTHble poLecchl ealbHOro ra3a. Mzo0pakeHue Ha [uarpaMMax COCTOSIHUS.

YactHble mpolecchl HaealbHOro raza. Pacuer TepMOAMHAMHUYECKUX BEIWYUH (paboThl
3aKpBITOM U OTKPBITOM CHCTEM, KOJIMYECTBA TEIUIOTHI, U3MEHEHUs BHYTPEHHEW SHEPIrUU U
SHTAJIBITUN).

AHaIM3 NOIUTPOIHOIO IpOoLECCa 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.

Bropoii 3akoH TepmoauHamuku. @Pu3nueckuil CMBICI, MaTEMaTUYECKOE BBIPAKEHUE.
[Tpumeps! (HEpaBHOBECHBIH TEMI00OMEH).

XapakTepucTuueckrue GyHKINU. AHATUTHYECKUE BBIPAXKEHUS, 00JIACTH TPUMEHEHHUSL.
Oxkceprust. Pu3nueckuil CMbICI. BbIBOJ ypaBHEHUs Ui pacyeTa SKCEPruu U €€ U3MEHEHUS B
TEPMOJMHAMHYECKOM IPOLECCE. DKCEPreTUUECKUN K.IT. 1.

PeanbHblil ra3. @a3oBbie NpeBpalIEHUs IEPBOTO U BTOPOTO poja.

Peanpnblit ra3. IuarpamMmsl coctostaust p — T, p —V, T — S, 1 — S. Kputnueckas Touka. TpoiiHas
touka. Ilorpanuunbie KpuBble. M300pa’keHHME YACTHBIX MPOLIECCOB Ha JAMAarpaMMax
COCTOSIHHUSL.

OnpeneneHue mnapamMeTpoB COCTOSIHMSI PpeajJbHOrO Tra3a Ha IOTPaHUYHBIX KPUBBIX.
Ornpenenenne nmapaMeTpoB COCTOSHUS BIIAKHOTO U IEPETPETOrO Mapa.

BoiBon ypaBHeHMH Ui pacyeTra TEIUIOTHI MapooOpa3oBaHUs. 3aBUCUMOCTh TEIJIOTHI
napooOpa3oBaHus OT TEMIEPATyphl U AaBieHUs. M300pakenne B T — S KoopAHATaX.
VYpaBuenue Knanedipona — Kiaysuyca. BeiBog ypaBHeHHS, (QHU3UYECKUH  CMBICIH.
WNuterpanbubie Gopmbl ypaBHeHUs. CBSA3b YpaBHEHHUS C TUATPAMMON COCTOSIHUS p — T.
PeanbHble ra3pl. PacueT yacTHBIX IPOIIECCOB U UX M300paKEHUE HA AMarpaMMax COCTOSIHUS p
-V, T—5s,i-s.

. Teuenwue ra3oB yepe3 KoHPy30p. [IpenenbHas CKOPOCTh TEUCHHS. YUET TPEHHUS.



26. [TomyueHnne cBepx3BYyKOBbIX ckopocTel. Comio JlaBans.

27. ApoccenupoBanue. J{poccenb-3pdexT.

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

29. lluknm wugeanbHOro KOMIIpeccopa OAHOCTYIIEHYaTOr0 W MHOrOCTyneHuyaTtoro. Pacuer
MOIITHOCTH U OTBOAUMOM TerioThl. M300paxkenne B p —V u T — S muarpamMmax.

30. OcoOEHHOCTH PealbHOTO KOMIIPECCopa U UX y4YeT.

31. Meronbl OMy4YeHUs1 HU3KUX TeMrepaTyp. OCHOBHBIE MapaMeTphbl XapakTepu3yromue padoTy
XOJIOAWIIBHOU ycTaHOBKU. OOpaTHbIi nuki KapHo.

32. BoznymiHas xonoquibHas ycraHoBKa. Cxema yCcTaHOBKH. PacueT OCHOBHBIX XapaKTEPUCTHK.
N3o0pakenue B p —V u T — S quarpammax.

33. [lapokoMIipeccioHHast XOJOAWIbHAs YycTaHoBKa. (Cxema ycTaHOBKU. Pacder OCHOBHBIX
xapaktepucTtuk. M3obpaxenue B T —S U p — | quarpaMmax.

34. [lapokoMIipeccoHHasi XOJOJWiIbHAs ycTaHoBKa. Cxema yCTaHOBKM. Buapl LMKIOB M HX
nuzoOpaxenue B T — S auarpamme. TpeOoBaHUS K XJ1a/lareHTaM.

35. [lapokoMIipeccioHHasi  XoJIoAMJIbHAs ycTaHoBKa. (Cxema yctaHoBKM. M3o0pakeHue
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
KoadduumeHT ncnoap30BaHus TETIIOTHI.

37. [lapoakekTopHas XONOAUIbHAS YCTAHOBKA.

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

39. [IpompbinenHoe mpousBoAcTBo 3Hepruu. Llukn Penkumna. Cxema yctaHoBku. Pacuer
OCHOBHBIX XapakTepucTUK. M3o0paxkeHue B T — S nuarpamme. BuusiHue Temmeparypbl
WCIIapeHus U TEMIIEpaTypbl KOHACHCAIIUN Ha K.II.]1.

40. L{uxuibl TemoBeIX ABurareneil. OCHOBHBIE TOMYILEHUS, UCIOIb3yEMbIE TPH aHAJIN3€ LIMKIIOB.
HeB0o3MOXXHOCTh peanu3anuu IMKiIa ¢ BbICOKUM K.m.A. [ukmer Otro u Jumzens. Ux
CpaBHEHHE.

41. l{uxn ra3oBoit TypOuHbl. Cxema ycranoBku. K.m.ja. mukia. CpaBuenue ¢ nukiamu 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.)

IIpumepsl 3a1a4 Ha JK3aMeHe:

No 1. Taz momutponHo pacmmupsiercsa. O06beMm ra3za yBenmuuuBaetrcs oT Vi go V,. Hawambnas
TeMIeparypa rasa ty, HayanpHOe JaBieHue P1. [Tokazarens monuTpons N.

Onpenenuth KOHEUYHBIE TeMIIEpaTypy, HaBICHHE, SHTPONHMI0 M DKCEprui0 Tras3a, a TaKkKe
KOJIMYECTBO TMEPEJaHHOM TEIUIOThI, paboTy, COBEPILIEHHYIO Ta30M, HW3MEHEHHE BHYTPEHHEH
SHEpPruM, SHTPONUM M SKcepruu rasza. Temmeparypa okpyxarouieil cpeabl o, JdaBiieHue
OKpY’KaloIen cpesl poc = 1 6ap.

N306pa3uts mpotecc B P —V U t — S KoopAuHaTaX U MpOaHaIU3UPOBATh €TO.

Ne 2. OnpenenuTe MOIIHOCTh TPEXCTYIIEHYATOTO KOMIIPpECCOPA, €CIIU B HEM cikuMaercs 0,5 M/c
a3zota oT AasneHus 1 Gap o naBieHus 64 Oapa. CxxaTue MOJUTPOMHOE, MTOKA3ATENb MOJIUTPOIIHI
1,25. HauanpHas Temmneparypa azora 27°C.

Onpenenuth TakkKe KOJMYECTBO TeIIa, OTBOJUMOE B IIWIMHAPAX M IPOMEXKYTOUHBIX
TEII00OMEHHUKAX KOMIIPECCOpa U YAEIbHYIO SKCEPTHIO CKATOro rasa.

Temmneparypa okpyxaroteit cpennl 27°C, naBnenue 1 6ap.

Ne 3. 1,8 M® BomstHOTO napa ¢ BJIaXHOCTbIO 10% BHauane M30TEPMUYECKH PACIIUPSIETCS OT
nasiienus 20 6ap 1o naneHus 3 6apa, a 3aTeM anuadbaTHO pacumpsieTcs A0 aaBienus 1,6 Gapa.
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OnpenenuTts TEIIOTY Mpoliecca, padoTy paclIupeHusl U U3MEHEHNEe BHYTPEHHEH SHEpruu mnapa.
N300pa3uts nponecc Hai—S, P —V, T — s quarpamMmMax.
Ne 4. B mapokoMIIpecCHOHHOHN XOJIOAMJIBHOW YCTaHOBKE, paboTtaromieil Ha (peone 22,
OCYIIECTBIISICTCS CYXOM LMK 0€3 TNepeoxyaxIeHus KOoHJIeHcaTa. Temmeparypa
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, CTYJIEHT IOJIy4aeT JiBa BOMpOCAa U3 IEpeyHs,, MPHUBEICHHOTO BbIIIE U
3azaqy.

Bpemst moaroToBKu CTyAeHTa K YCTHOMY OTBETY Ha BOIPOCHI - 10 30 MUH.

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

[IpomexyrouHass arTecTaluss 1O JTUCHUIUIMHE TMPOBOIAUTCS B COOTBETCTBHH C
tpeboBanusimu CTII CTO CII6I' TU(TY) 016-2015. KC YK/IB Ilopsnok mpoBeaeHus 3a4€TOB U
HK3aMEHOB.

[To mucrumnirHe TPOMEXKYTOYHAS aTTeCTalUs MPOBOAUTCS B (hopMe IK3aMeHa.

[llxkama  omeHuBaHWsT  HA  9SK3aMeHE  OawibHass  (COTIUYHO»,  «XOPOIIO»,
«YAOBIETBOPUTEIHHOY, «HEYJOBIECTBOPUTEIHHON).
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