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1. MepeyeH» MIAHUPYeMBbIX Pe3yJabTATOB OOyYeHHs] MO JUCIHHUIJIAHE, COOTHECEHHBIX C
MJIAHUPYEMBIMH Pe3yJIbTATAMH 0CBOEHHs1 00pa30BaTe/IbHOI MPOrpaMMbl.

B pesynbTaTe ocBOCHUS 00pa30BaTEIbHON MPOrpaMMbl OakaiaBpraTa 00yJYarOIIUICs TOKCH
OBJIAJICTh CIICAYIOIIUMH Pe3yIbTaTaMU O0YUCHHS 110 TUCIIUTUTHHE:

Ko 1 HaumenoBanue

KOI[ N HAUMCHOBAHHEC

[Inanupyemble pe3ynbTaThl 00yUeHUs

1 WHMKaTOpa 3
KOMITETCHITH 5 (mecKpHUITOPHI)
JOCTUKCHHS] KOMITETEHITUT
OIIK-1 Crnocoben | OIIK-1.15 Hcnonp3yer 3HaHUs | 3HATH:

NPUMEHITH E€CTECTBEHHO-
Hay4yHblE © OOIIeHHXKe-
HEpHBIC 3HAHUS, METOJBI
MaTeMaTHYeCKOTo aHaIHN3a
U MOACIHPOBAHUS B

npohecCUOHANTBHOMN
JESITETBHOCTH
OIIK-7 Crocoben

OPUMEHSTh COBPEMEHHBIC
JKOJIOTHYHBIE M Oe3ormac-
HbIC METOJbl PaIHOHAIb-
HOT'O UCIIOJIb30BAHUSA
CBIpBeBI)IX nu E)HepI‘eTI/I‘Ie'
CKHX PECypcoB B Malllu-
HOCTPOCHUHU

TEPMOIMHAMUYECKUX
MIPOIIECCOB C peaThbHBIMHU
ra3zamu JUIsl yIpaBICHHS
XOJIOTUITHHBIMHA
MapOKOMIPECCHOHHBIMA
YCTaHOBKaMHU.

OIIK-7.4 Ucnons3yeT 3HaHUS
OCHOB IPOMBIIINIEHHOTO
MOJyYEHUS TEMJIOBOM 1
3IEKTPUYECKON SHEPTUU JJIs
[TOCTAaHOBKU 337a4 YIPABICHUS
SHEPrOyCTAHOBKAMHU.

— CMOCOOBI MOTYYCHHsT HU3KUX
temmeparyp (3H-1);

— 0COOCHHOCTH PabOTHI PeanbHOTO
kommpeccopa (3H-2).

Ymetsn:

— MPOM3BOJIUTH PACUCThI TEPMOIUHAMH-
Yeckux mporeccos ¢ mapamu (Y-1);

— paccYUTaTh OCHOBHBIC TAPAMETPBI
PpaboThI MAPOKOMIIPECCHOHHOM
XOJIOMIIbHOM ycTaHOBKH (V-2);
Baangers:

— METOJaMH TePMOJANHAMHUYECKOTO
aHaJM3a MPOIIECCOB, MPOTEKAIOIINX B
MMapOKOMIIPECCUOHHBIX XOJIOAUJIBHBIX
MammuHax (H-1);

- CIOCOOHOCTBIO BEIOOpA ONTUMAITEHBIX
YCJIOBHI MPOBEIICHHUS MPOIIECCa, OTBEYAI0-
Iero MUHUMYMY 1oTeps sHepruu (H-2).

3HaTh:

— TEOPETHYECCKHUE OCHOBBI SHEPrETHYECKOMN
CYIIHOCTH TEXHOJIOTUYECKUX MPOILIECCOB
(3H-1);

— OCHOBHBIE BUJIbI MAIIIUH U alapaTos,
KOTOPbIE 0a3UPYIOTCS HA SHEPTETUICSCKUX
npeoOpa3oBaHMAX, IKOJIOTUIECKH
0e30MacHBIX SHEPTOEMKHX MpoIeccax
xuMH4Yeckoi Texuonoruu (3H-2);

- OCHOBBI MPOMBIIIICHHOTO MOTYYCHUS
TETIOBOH, DIIEKTPUIECKON SHEPTHUH, B TOM
YrcIie ¢ UCIOIb30BaHUEM
BO300HOBJISIEMbIX HCTOYHUKOB SHEPTHU
(3H-3).

Ymersn:

— IPOU3BOJIUTH PACUYCTHI
TEPMOJAMHAMUYECKHIX MPOIIECCOB C ra3aMu
U TIapaMH, B TOM YHCJIC B MaIlIMHAX U
amnmaparax XuMHUECKOU
npombiiuienHoctr (Y-1);

! Conepranue 1 HOMEP KOMIIETEHIIMH B TOUHOCTH cootBercTByeT ®I'OC BO 1 oTOOpaxaercsi B MaTpHIle KOMIICTSHIIHN ISt

KOHKPETHOM THUCUHUIIIINHBI

2 Kopt MHAMKATOpa MPHCBAaMBAETCs PYKOBOUTENEM HaMpaBJeHUs MOATOTOBKH, 0TOOpakKaeTcsi B MATPHIlE KOMIETCHIIMH U
noBoautcs paspaborankam PIT/I. [ToBTOpeHne K010B HHANKATOPOB ISl KOHKPETHOW KOMITETEHIINH, PeaTn3yeMoi pa3HBIMU

JUCHUIUTIMHAMHU, HE TOITYCKACTCA

3 JlecKpHUITOPHI TIEPEHOCATCS U3 MATPHIIBI KOMITETEHIUH 6e3 CMEHBI (JOPMYITHPOBOK




Kox u HaumenoBsanue
Kon u HanmeHoBaHue [Tnanupyemble pe3yabTaTbl 00ydeHUs
1 WHIMKaTOpa 3
KOMITETCHITH 5 (mecKpHUITOPHI)
JOCTUKCHUA KOMIICTCHIIUN

—OIICHUTB 3KOJIOTHYECKYI0 0€30MacHOCTh
U palMoOHAIbHOE MCIIOIb30BaHUE
SHEPTEeTHUECKUX PECYPCOB MPH
9KCIUTyaTallly alnapaTtoB U MalluH
XUMHYecKoit Texunomoruu (Y-2);
Baapers:

- METOJJaMU TEPMOIMHAMUYECKOTO
aHaJM3a MpoIecCoB, MPOTEKAIOIINX B
MamuHax u ammaparax (H-1);

— METOJIaMH OTITUMH3AIINHU YCIOBUI
MPOBEICHUS POLIECCOB, OTBEYAIOIINX
MUHHMYyMaM 3HEpPro3aTpar,
HCTIOTb30BAaHUIO CHIPHEBBIX PECYPCOB,
noteps sHeprun (H-2).

2. MecTO AUCUMIIMHBI B CTPYKTYpe 00pa30BaTe/IbHOI MPOrpaMMBbl.

JIMCIUITIIMHA OTHOCHUTCS K TUCHHUILTHHAM 00s3arenbHoi yactu (b1.0.21) u usydaercs Ha 2
Kypce B 4 cemecTpe.

B MerommueckoM IIaHE JUCHUILIMHA ONMHUPAETCSd HA AJIEMEHThI KOMIICTCHIIHH,
chopMupoBaHHBIC MTPU U3YUCHUH JUCHUIUIMH «MaTemaTukay, «Du3uxay.

[TomyueHHble B Mpollecce U3YUECHUS AUCHMILTUHBI 3HAHUS, YMEHHUS U HABBIKU MOTYT OBIThH
WCIIOJIb30BAaHbl MPU  HM3Y4YCHHH JucuuIiuHbl  «lIpomieccbl u  ammapaTel», MPOEKTHO-
KOHCTPYKTOPCKOHM, MPOU3BOJICTBEHHO-TEXHOJIOTHYECKON, Hay4yHO-HCCIIEI0BATENbCKOM paboTe
OakayaBpa M MPH BHIMOTHCHUH BBITYCKHON KBATM()UKAIIMOHHOU PabOTHI.

3. O0beM IUCUHUILIHHBI.

Bcero,
. aKaJeMHUYECKHUX 4acoB
Bug yue6Ho# paboTbl a
Ounas popma
o0yueHus

OO0masi Tpy10€eMKOCTb 1M CHUILITUHBI 4/ 144

(3aueTHBIX €AMHULY aKaIEMUYECKUX YacOB)

KonrakTHas padora ¢ npenogaBaresnem: 78
3aHATUSA JIEKIUOHHOT'O TUIIA 36
3aHSATHUS CEMUHAPCKOTO THTIA, B T.4. 36

CEeMMHApBbI, IPAKTUYECKHE 3aHATUS 36
nabopaTopHbIe pabOTHI -

KCP 6
CamocrosiTesibHasi padoTa 39
®opma Texkyuero kourpoJs (Kp) Kp, Unp.3ananue
®opmMa NpPOMeKYTOUYHOI aTTecTannu (IK3aMeH) Ix3amen (27)




4. Copep:kanue TUCHUNIHHBI.

4.1. Pa3zgeapl JMCHMILIMHLI U BUABI 3aHATHH.
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1. | OcHOBHBIE 3aKOHBI TEPMOJTUHAMHKH.
OCHOBBI TEPMOIUHAMHYECKOTO 14 6 - ¢ |OIIK-1 | OIIK-1.15
aHaiu3a. OIIK-7 | OIIK-7.4
2. ITporuecchl MaEaIbHOTO ra3a. 6 6 - 12 OIIK-1 | OLIK-1.15
3. PeanbHbIe Ta3bl. 4 6 - 6 OIIK-7 | OIIK-7.4
4 Komnpeccus razos 4 4 - 6 OIK-1 ) OHK-1.15
P : OIK-7 | OIK-7.4
2 X0JIOAUIIbHBIE YCTAHOBKH 4 8 - 5 OIIK-1 | OLIK-1.15
& M : OIK-7 | OIIK-7.4
6. | TerroBble ABUATATENN. OIIK-1 | OIIK-1.15
[TpOMBIIUICHHOE TOTYYCHHE 4 6 - 4 | OIIK-7 | OlIK-7.4
SHEPIHHU.




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 W IPEBpALICHUSAX, KaK HayyHas OCHOBA
aHaIM3a W TPOCKTUPOBAHUSA HHEPreTUUYECKUX U
XUMHUKO-TEXHOJIOTUUECKUX IporieccoB. OCHOBHbIE
cnocoObl  mepenaud  sHeprud.  [lapamerpsl
COCTOSIHMSI CHUCTeMBI (pabodero Tena). YpaBHEHHE
COCTOSIHUSI. Huarpammbl COCTOSIHUSI.
TepMoauHaMUUYeCKHil MPOLECC, PABHOBECHOCT,
obparumocTh. lloHSATHE WCTUHHOW W CpeaHel
TeroeMKocTe. YpaBHenue Maiiepa. IlepBsiit
3aKOH TEPMOJAMHAMUKHU IS 3aKPBITHIX U OTKPBITHIX
cucrteM. Bropoit 3akoH TepMoanHaMuku. [Ipumepsr.
OcCHOBBI TEPMOJMHAMHUYECKOIO aHainu3a. Meroa
IUKIOB. MeToa XapakTepUCTUYECKUX (QYHKIIHIL.
DKCcepreTHYecKuil METOJ] aHAJIN3A.

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 COCTOSIHUSL. Pacuer  yacTHbBIX
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  TOMY4YEHHs HU3KUX  TeMIepaTyp.
[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/IepKaHNEe 3aHATUS aKaj. yachl dopma
JUCIUTIAHBI

2 [Ipoueccel  mpeanbHOro  raza.  YpaBHEHUE 3 —
COCTOSIHUSI. YpaBHEHUS TpoIeccoB. YacTHbIC
BUIBI TporieccoB. OrmpenencHue mapaMeTpoB
COCTOSIHUSI. Pacuer SHEPreTHYECKUX
XapaKTEePUCTUK TIpolecca (TEIIOThI, padoTHI).

Pacyer sHTponuM U ee MU3MEHEHHs B MpOIEccax
WJICATHHOTO Ta3a.

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

1 Pacuer skceprum u ee M3MEHEHHs B IpoIEccax 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  cxxatue. BpiOop  uucna 2 -
CTYTICHEH.

3 OmnpeneneHne mapaMeTpoOB peallbHBIX 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  Xx0momompoM3BOAMTENBHOCTH,  3aTpaT KOHKPETHBIX
MOIIIHOCTH, pacxoja Xjagarenra, 3¢()eKTUBHOCTH 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 00y4arOIuXCs.
No
[Tepeuens BOMPOCOB ISt O6newm,
paszena ®dopMa KOHTPOJIA
CaMOCTOSITENIbHOTO H3yUeHUs aKaj. 4achl
JUCITUTUTAHBI

1 TepMoamHaMuka ra3oBoro rnoTroka 6 YcTHbI onpoc

2 Braxnslil BO31yX 5 YcTHBIN onpoc

3 PeanbHbIe M ncaIbHBIC 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 TCPMOANHAMHWYCCKUX BCIIMYUH IMOJIUTPOIIHOTO ITpoLecca.
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 naBiieHust 1 6ap go masienus 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 YHTPOITUH U IKCEPTHUH.

N300pa3uts mpouecc B P —V u T —S KoopuHaTax ¥ NpoaHaIu3upOBaTh €ro.

Ne 2. B komIpeccope, IPOH3BOANTENFHOCTBIO V1, HEOBXOMMMO CHKMMATE a3 OT
aTMocgepHoro aasiaeHus 10 AasiaeHus Px. Temneparypa ra3a B Kax10i CTyleH! HE J0JDKHA
npeBbIaTh tmax. HauanbHas Temneparypa rasa pasHa t1. Cxxartue nonuTponHoe, oKa3aTelb
HOJIUTPOIIBI paBeH N.

Onpenenutb MUHUMaIbHOE YHUCIIO CTYIIEHEH KOMIIPECCOPa, 3aTPaulBAEMYIO MOIIHOCTb,
TeMIIepaTypy rasza Mocjie CKaTHs, pacxo/ OXJaKAAIOLIEH BOJbI P U3MEHEHUHU TeMIIepaTyphl
BO/bI Ha At,. OnpenenuTh TakKe 3aTpauuBaeMyI0 MOIIHOCTh U TEMIIEpATypy rasa 1ocie CxaTHs
B OJJTHOCTYII€HYATOM KOMIIPECCOPE U MPH U30TEPMUUECKOM CKATUH.

Ne 3. 2,5 Mm% BogsHOro mapa ¢ BnaxHOCTBIO 18 % U jJaBIeHHEM 8 6ap pacupseTcs
BHaJasie M300apHO 110 cocTosiHus ¢ Temmeparypoit 400°C, a 3aTtemM anmabaTHO A0 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.

No 4. T[lapoxommpeccMOHHasi XOJIOAWJIbHAS YCTAaHOBKAa TMPOU3BOAUT My JbJa C
TeMnepaTrypou t; u3 BoJbl ¢ TeMneparypoi ts. B X0moauiabHoN yCTaHOBKE OCYILIECTBIISAETCS LUK
C MepeoxJIaKICHUEM KOHAeHcaTa Ha Aty JlaBiieHWe XJIaJlareHTa B UCHAPUTEIIE py, TEMIEpATypa
KOHJICHCAIlUH lx, TeMIepaTypa rnapa rnepes KoMImpeccopom ti.

Onpenenuts  XOJOAONPOU3BOAUTENBHOCTh  YCTAHOBKM,  PACXOJ ~ XJIaJIareHTa,
XOJIONWIBHBIA  KOO(QGUIUEHT, TEOPEeTHYECKYI0  MOIIHOCTh  JBUTATeNs  KOMIIpeccopa,
TEOPETUYECKH MAaKCHMAaIbHBIM XOJMOMWIbHBIN Kodpduiment (anms obOpartHoro mukina Kapho).
OnpeaenuTh TakXKe TeMIIEpaTypy | AaBJICHHE B Y3JIOBBIX TOYKAxX IHKIa. M300pa3uth nuki B 1g p
—1, T—Su p—V KoopAUHATAX.

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

Metoanyeckre yKazaHus sl 00yJaroIInuXcs 0 OPraHU3aIH CaMOCTOSITETPHON paOOThI
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  BBINOJIHEHHE OOYYalOLUIMMCA MEPOIPHUIATUH  TEKYLIEro KOHTPOJIS
MIO3BOJIIET MPEBBICUTH (JOCTUTHYTH) IOPOTOBBIH YPOBEHb («yIOBIETBOPUTEIBHO») OCBOEHUS
IPEIYCMOTPEHHBIX 3JIEMEHTOB KOMIIETEHIIUH.

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

IIpomesxyTouHas arrecTanus N0 AUCUUILUIMHE IPOBOAUTCS B (popMe 3K3aMeHa.

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 BOIPOC (/7151 MPOBEPKH 3HAHUM) U KOMIUIEKCHAs 3a/1a4a (1 IPOBEPKU YMEHUMN
Y HaBBIKOB).

IIpu cnaye sx3aMeHa, CTYJEHT MOJy4yaeT ABa BOIPOCA U3 IEPEUYHsl BOIPOCOB M 3ajady,
BpeMs IOJTOTOBKU CTYACHTA K YCTHOMY OTBETY - 10 30 MUH.

[Ipumep 3K3aMeHallMOHHOTO OuIIeTa:

DK3AMEHAILIMOHHBIN 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. M3o0paxenue B T — S nuarpamme. BiusiHue temmepaTyps
UCIIapEeHUs U TEMIIepaTyphl KOHICHCAIIUU Ha K.IT.]I.

3. 3Bamgaua

®DoHJT OIIEHOYHBIX CPEJICTB 10 JUCIHHMILUIMHE NpeAcTaBieH B [Ipumoxenuu Ne 1
7. IlepevyeHb y4eOHBIX U31aHUI1, HEOOXOAUMBIX /IS OCBOEHHS IM CLHMIIJIMHBI

a) neyaTHbIe U3TAHUS

1. Texuuueckass TepMoauHamuKka: 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 €€ HM3MEHEHMH B TpoIlleccax HIAealbHOTO ra3a ¢
aHamu30M 1o guarpamMmam 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  (TEXHUYECKHM
yauBepcutet), Kadenpa mporeccoB M 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: MunoOpaayku 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. [IpeBparmieHue TemaoTsl B padboTy : yaedHoe mocodue / JI. W. JlaBpos, E. A.
TomwibneB : MunoOpHaykun Poccum , Cankr-IlerepOyprckuii  rocyaapCTBEHHBIH
TEXHOJOTMYECKH  WHCTUTYT (TEXHHYECKHUU yHuBepcuTer), Kadeapa mporeccoB u
anmapaToB XUMHYECKHX TeXHOJIOTHH . - CankT-IleTepOypr: [6. u.], 2013. - 22 c.

0) 3JIeKTPOHHbIE U3AHUS

1. JlaBpos, JLU.  TepmoamHamuyeckue  UHMKIbL  yueOHoe  mocobue / JI.U. JlaBpos,
A.A. Konetikuna, E.A. Mopoc: MunoOpuaykun Poccun,  Cankr-IleTtepOyprekuit
rOCy/IapCTBCHHBIN TEXHOJIOTHMYECKH WHCTUTYT (TeXHHUYeCKHuid yHuBepcurer), 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). - Pesxxum gocTyma: s 3aperuCTpUp. MoJIb30BaTeIeH.

8 IlepeueHb 3JIEKTPOHHBIX 00pa30BaTelbHBIX PeCypcoB, HeOOXOAUMBIX IS
OCBOEHMS TUCIUIIHHBI

WuTepHer-pecypcbl: NMPOBOAUTH IMOUCK B Pa3IMYHBIX CHUCTEMax, TaKMX Kak
www.yandex.ru, www.google.ru, www.rambler.ru, www.yah00.ru u HCIoJb30BaTh MaTECPHAIIbI
CaliTOB, PEKOMEHIOBaHHBIX IPEI0/IaBaTEIEM Ha JIEKIIMOHHBIX 3aHATHUSAX.

C KOMITBIOTEPOB UHCTUTYTA OTKPBIT JOCTYI K:

eLIBRARY.RU : nayunas anekrponnas 6ubimuoreka : 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»
IPOBOJIATCS B COOTBETCTBUU € TpeboBaHusmMu cienyromux 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 YKBJI. Bunbr yueOHbIX 3aHsTHii. CaMOCTOSITENIbHAs
1aHupyemasi pabota ctyaeHToB. O0mue TpeboBaHMs K OpraHU3aluy U IPOBEICHUIO.

[InanupoBaHue BpeMeHH, HEOOXOAMMOI0 Ha M3y4YeHHE MAHHOW AMCLUMILIUHBI, JIy4lle
BCEr0 OCYILECTBIISITH Ha BECH CEMECTP, IPELyCMAaTpUBas IPU 3TOM PETYJSPHOE IOBTOPEHHUE
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 3ansATus CTyA€HT JOJKEH NPUXOAUTh, UMesl Oarak 3HAHUW U BOIMPOCOB IO YXKe
W3Y4EHHOMY MaTepuaiy.

10. ITepeyens MHPOPMALMOHHBIX TEXHOJOTHIi, HCMOIb3yeMbIX PU OCYLECTBJICHUH
0o0pa3oBaTe/IbHOIO Mpolecca Mo AUCIHUIIHHE.

10.1. UndopManiuoHHbIE TEXHOJIOTHH.
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B yuebHOM mpomecce MO [MaHHOW AWCHUILIMHE MPEAYCMOTPEHO HCIOIh30BAHHUE
WH(OPMAITMOHHBIX TEXHOJIOTHH:

- B3aUMOJICHCTBUE C OOYYAIONIMMHUCS TMOCPEICTBOM 3JIEKTPOHHON WH(POPMAIMOHHO-

oOyyJaromei cpepl.

10.2. IIporpaMmMHoe oOecriedeHue.
— Microsoft Office 2013 sp1 (Microsoft Word, Microsoft Excel);
— Mathcad 14.

10.3. Ba3bl JaHHBIX U HHGOPMAIMOHHBIE CIIPABOYHbIE CHCTEMBbI.
CnpaBouHo-nonckoBas cuctema «Koncyabrant-ITmocy.
http://www.spcpa.ru/ - THTepakTHBHBIN YU€OHHK IO BBICIICH MaTeMaTHKE.
http: // www. allmath.ru/ - Maremaruueckuii moprai.

http: // www. exponenta.ru/ - OGpa3zoBarebHbI MaTEMAaTHYSCKHUI CAMT.

11. MarepuajibHo-TexHu4eckass 0a3a, HeoOXoauMasi JJasi OCYIIeCTBJIECHUS
00pa3oBaTeJILHOIO MPoIecca MO JTUCHHUILIHHE.

Jlns BeneHMs JEKUMOHHBIX 3aHATUN HCIIOJIb3YETCSl ayAUTOpUsl Ha 15 MOCagoyHbIX MECT.
Jl1a BeieHUs IPaKTUYECKUX 3aHATUHI MCIIONB3YeTCsl ayIMTOpUs Ha 15 mocago4yHbIX MECT.

12. Oco0eHHOCTH OCBOEGHHSI [JHCHUILIMHBI HHBAJIWAAMH H JHIAMH C
OrpaHMYeHHBIMHU BO3MOKHOCTSIMHU 3/10POBbSI.

JUis WHBaNMIOB Y JIMIl C OrPAaHUYEHHBIMU BO3MOXKHOCTAMH Yy4YeOHBIE MpOLIEeCC
ocyliecTBisieTcss B cooTBercTBUM ¢ llonoxkeHuem 00 opraHuzanuu ydeOHOro Imporiecca JUist
o0ydeHHs WHBAJIUIOB W JUI[ C OTPAaHUYECHHBIMH BO3MOXXHOCTSAMHU 310poBbsi CIIGI TU(TY),
YTBEPKACHHBIM pekTopoM 28.08.2014r.
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ITpunoxenue No 1

K paboueii mporpamme TUCIIUTITHHBI

DoH/1 OLIECHOYHBIX CPEACTB
JJIs1 TPOBe/IeHHsI IPOMEKYTOUHOH aTTeCTAlNHU 1O
aucuuiinie « TexHuvyeckasi TePMOAUHAMMKA U TEILUIOTEXHHKA)

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

Komnerenuuu

ran

WHpexce DopmyaHpoBKa ¢opmupoBanus

OIIK-1 | CmocoGeH NPUMEHATh €CTECTBEHHOHAYYHBIE M OOIIEHMHKEHEPHBIE | [IpomMexkyTOUHBIN
3HAHUS, METOJBl MaTEMAaTHUYECKOTO aHajiu3a M MOJICIIMPOBAHUS B
npo(ecCuoHaIbHOMN JICSITEIBHOCTH

OIIK-7 | CocoGeH NpUMEHSITE COBPEMEHHBIC DKOJIOrHYHBIC M Ge30macHble TIpOMEKYTOUHBI
METOIBI paIoOHAIBHOTO UCIIOJIb30BaHUS CBIPBEBBIX 51
JHEPrETHUYECKUX PECYPCOB B MAITNHOCTPOEHUH
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2. IToka3aTe/in M1 KPUTEPHHU OLIEHNBAHNS KOMIIeTEHIMI HA Pa3JIMYHbIX 3Tanax ux (POpMUPOBAHMS, IIKAJIA OLeHUBAHUS

Kon n nammenoBanme

YpoBHHU CHOPMUPOBAHHOCTH

WHIUKATOPa [Tokazarenu copMUPOBAHHOCTH Kpurepuii (ommcaHue BBIPa)KEHHOCTH IECKPUIITOPOB)
JOCTIKCHUSA (mecKpHUnTOpHBI) OLICHUBAHUs «YIOBIJIETBOPHUTEIHEHOY «XOPOIIO» COTIIMYHO
KOMIIETEHLINU (TIOpOTOBBIiT) (cpenumii) (BBICOKUIN)
YMeeT pou3BOIUTH PacUEThI [IpaBunbHbIC Umeer mpencraBnenue o | Moxer npou3BoauTh | Crnocoben caMocCTosi-
OIIK-1.15 Hcnonp3yer | TEPMOAMHAMMYECKUX NPOLECCOB | OTBETHI HA MOHATHSIX HAETBHOrO W | pacuerbl T/l  BeNW4YMH | TENBHO BBIOMpATh CIOCOO
3HaHHUA TepMOTUHAMHU- | ¢ razamu (Y-1) Borpocer Ne7- pealpHOro raza, UX ypas- | IIOJUTPOIHOIO YW YAaCTHBIX | ONPEHEICHHUS HEIOCTar0-
HCCKHX MPOIECCOB C 13,25-28 x HEHUSX COCTOSHHS, IPO- | IPOIIECCOB UCaNbHBIX | IUX MapameTpos, T/l Be-
peaTbHBIMH Ta3aMH TSI 9K3aMCHY M3BOJIUT pacueThl HEMOC- | ra30B, H300paXkaTh XOJ | JMYHUH U MPOBECTH aHAIU3
YIPpaBJICHUA XOJI0ANIIb- TAIOIIUX TapaMeTPOB H | 3TUX MPOIIECCOB B | mpoIiecca Mo AuarpaMmmam
HBIMH TTAPOKOMIIpEC- T/l BenuuuH ¢ omuOKamMu | quarpammax p-v u T-S p-v u T-S, nerko opueH-
CHOHHBIMH yCTaHOBKa- THpYeTCA B TepMHUHAX
MHU.
Ymeer mnpousBoauTh pacueTsl | [IpaBunbHBIE C ommbkamu Moxer Ha | C HeGonpmmMu omuOkamu | CBOOOIHO OpUEHTUPYET-
TEPMOJMHAMHYECKUX IPOIECCOB | OTBETHI HA BOJSIHOTO | MOXKET ~HM300pasuTh Ipo-

¢ mapamu (Y-2)

BoImpockl Nel9-
24 x sK3aMeHy

JHarpaMmmax
mapa oIpeJeNsiTh He00X0-
IMMBIE TOYKM M WX
napameTpbl

ecc B JMarpammax BOJIS-
HOTO TIapa, pPacCYUTaTh
tpeOyembie T/] BeTMIMHBI

¢ B JuarpaMMax BOJSTHO-
ro mapa, MOKET IPaBUJIb-
HO ONpPENEIUTh MapameT-
pbl U TPOBECTH pacuer
T/ BennuuH

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

YMeer paccunTaTh MOIIHOCTD
KOMIIpeccopa M PacxoJi OTBOJTH-
MO TETJIOThI, BBIOUPATh ONTHMA-
JIbHBIC YCIIOBUS ITPOBEICHUSI IIPO-
[[ECCOB, OTBEYAIONMX MHHUMY-
Mam sHeprosarpar (Y-3).
Baaneer meTonamu TepMoiMHa-
MHUYECKOTO aHaJIH3a MPOIIECCOB,
NPOTEKAMOLIUX B KOMIIPECCOPAX
(H-2).

[IpaBuibHBIE
OTBETHI Ha
Bonpochl Ne29-
30 k sK3aMeHy

Cnabo opueHTHpYyeTCS B
T/. mukimax. C omuoOKa-
MU PACCYMTHIBACT MOIII-
HOCTb, OTBOJIMMOE TEILIO
mpu paboTe KoMmIpeccopa

[Honumaer cyty T/ nuk-

JIOB. YMeeT paccunTarb
MOIITHOCTB, OTBOJHUMOC
TCIUI0O KaK OAHOCTYIICH-

9YaTroro, Tak W MHOTOCTY-
MEHYaToOro KOMIpeccopa ¢
HEOOJIBIINMH OLIMOKaMU

Xopomio BlageeT MeTo-
namu TJ ananuza mpo-
IIECCOB B KOMIIpECCope,
3HaeT 0COOEHHOCTH
pPEaTbHOTO KOMIIPECCOpA,
MOXKET PacCUYHUTaTh MOII-
HOCTb, OTBOAMMOE TEILIO,
pacxoja OXJ. BOZBI B KOM-
peccope
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KOZ[ 1 HAUMCHOBAHUEC

YpoBHHU CHOPMUPOBAHHOCTH

WHAMKATOpa [Tokazarenu cOpMUPOBAHHOCTH Kpurepuii (omucaHue BEIPR)KEHHOCTH IECKPUIITOPOB)
AOCTHIKCHHUA (IeCKpUNITOPBI) OIICHUBAHU «YAOBJICTBOPUTEIILHO» «XOpOouLIo» «OTIIMYHO»
KOMIICTCHIIUU (oporoBblit) (cpennmii) (BBICOKHIA)
OIIK-7.4 Ucnonms3yet 3Haer TeopeTHUECKHEe OCHOBHI | [IpaBUiIbHBIC Mosker mepeunciuth Me- | CriocobeH BBIOHPATh TOT
3HAHHUS OCHOB MPOMBIII- | SHEPTeTHUYECKON CYILLIHOCTH | OTBETHI Ha ITepeuncnser ¢ ommbka- | Togsr T/l amammsa mporec- | wm uHOM Meron T/ mms
JICHHOTO MOJTYYeHUs TEXHOJIOTHUECKUX mporeccoB | Bompockl Nel-6, | MU OCHOBHBIC BHUJBI Ma- | COB, 3HA€T TEOPETUYCCKHE | PCIICHUS  WHXKECHEPHBIX
TeIoBoi u smekTpuue- | (3H-1), 14-18 x IIMH ¥ anmnapaToB XHWM. | OCHOBBI CYITHOCTH TEXHO- | 3a/1a4d, CBOOOIHO OpHEH-
CKOI1 SHEpTuH [Tl TIOC- | OCHOBHBIE  BHABI  MAallUH U | DK3aMEHY TEXHOJIOTHA JIOTHYECKUX  TPOIIECCOB, | TUPYETCI B  OCHOBHBIX
TAHOBKHM 337124 yIpaBJie- | alnapaToB, Oa3uUpyIOIIUXCS Ha OCHOBHBIC BUJIbI alllapaToB | BUAAX MalllMH M arla-
HUS SHEPTOYCTaHOBKAa- | SHEPTETHUYECKUX MPeoOpa3oBaHH- Y MalllvH. paToB XUMHYECKOH TeX-
MHU. X W DHEPrOEeMKHX Ipolleccax HOJIOTUH
xumudeckoii Texuonoruu (3H-2).
Baageer METOJIaMU1
TEPMOJAMHAMHUYECKOTO  aHalln3a
MPOIECCOB,  MPOTEKAIOMUX B
anmapatax u Mamunax (H-1)
3HaeT cocoOBI MOTyYeHUs [IpaBuibHBIE C ommbkamm  MoxeT | 3HaeT crnocoObl monydenns | Ha ocHoBanmu Il 3akona
HU3KHX Temmepatyp (3H-4). OTBETHI HA paccuuTaTh OCHOBHBIC | HH3KHX Temmeparyp. Mo- | T/ MoxeTr o000CHOBaTh

YMeer paccunTath OCHOBHBIE
mapaMeTpsl padoTHI
XOJIOAMIIBHOM yCTaHOBKH,
BBI6I/IpaTL OINITUMAJILHBIC YCIIOBUA
NpoBeIeHHs IIpoliecca,
OTBEYAOLINIE MUHUMYMY
sHepro3atpar (Y-4).

Bompockl Ne31-
38 k sK3aMeHy

MapaMeTpbl XOJIOAUIbHON
YCTaHOBKHU

JKET MOCTPOUTH LUKJI XOJIO-
JUJILHON MaIIMHBLI B JHar-
paMMax MU paccuuTaTh
OCHOBHEIC napameTpbl
XOJIOJIUIILHON YCTaHOBKH

MOJTydYeHHe TeMIIepaTyphl
HUXE OKpYKaroein
cpenpl. CBOOOIHO OpHEH-
TUpYyeTCs. B Juarpammax
Pa3IMYHBIX XJIa/10areHTOB
W MOXXET BBHIOMpPAThH ONTHU-
MaJbHBIE YCJIOBHS MPOBE-
JIEHHS TIpolecca ¢ pacde-
TOM OCHOBHBIX IapaMeT-
pPOB  XOJOJWJIBHOW YycCTa-
HOBKH.

3HaeT OCHOBBI IPOMBIIIEHHOTO
MIOJIY4EHHMSI TETIOBOM,
MEXaHUYECKOH U DJIEKTPUUYECKON
suepruu (3H-5)

IIpaBunbHBIE
OTBETHI Ha
Bompochl Ne39-
43 K dK3aMeHy

Uwmeer npexacrasienue o6
OCHOBax MOy YEHUS
SHEPTUH

XopouIio MOHUMAeT OCHOBBI
MOJY4YEeHHUs] TEIJIOBOH H
JNEKTP. SHEPTUH. C
IOMOIIBIO HABOISIIUX BOI-
pOCOB  MOXeT OOBSCHHUTH
uukn PeHkunHa, mo Koto-

CB00OOIIHO OpHUEHTH-
pyeTcs B OCHOBHBIX CIIO-
cobax TMONMydeHHUsT dHEp-
TUA. 3HAeT OCHOBHBIE
stamel padorsr TOLl mo
uukny PeHkuHa, MOXeT

15




Kon u naumenoBanue
HWHIUKATOpa
JOCTHKCHUS

KOMIIETCHIIUU

YpoBHHU CHOPMUPOBAHHOCTH

[Tokazarenu cOpMUPOBAHHOCTH Kpurepnii (omucaHue BEIPR)KEHHOCTH IECKPUIITOPOB)
(meCKpUnTOpHI) OLICHUBAHUS «YZIOBJIETBOPUTEIILHO» «XOPOIIO» «OTIINYIHO»
(oporoBblit) (cpennmii) (BBICOKHIA)
pomy pabotaet TOLI. MIPOU3BOIHUTH pacyeTsl

KIIJI Takoii cTaHIuy.
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3. TunoBbie KOHTPOJIbHBbIE 321aHUsI 1JIs1 IPOBeIeHUs IPOMEKYTOYHOM aTTeCcTAlUM.

Bonpocsl 1151 onenku copMupoBaHHoCcTH 3j1eMeHTOB KomneTenunu 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.
OTkpbITasd, 3aKpbiTas, aaAuadaTHas, U30JIMPOBAHHAs, TepMO1e(OpMALIMOHHAS CUCTEMBI.
OKCTEHCHUBHbIE W MHTEHCHUBHBIE IapaMeTpPbl COCTOSIHUS. YPAaBHEHMSI COCTOSHUS IS
UealbHOrO M peayibHOro ra3os (ypaBHeHue Kianelipona-MenjeneeBa u ypaBHeHue Baw-
nep-Baanbca).

3aBUCUMOCTb KOJIMYECTBA MepelaBaeMOil TEIJIOThI, pa0OThI 3aKPHITON M OTKPHITON CHCTEM OT
napaMeTpoB cocTosiHus. M300paxkenue paboThl M TEIIOTEI B P—V U T — S AuarpaMmMax.
[ToHsiTHE UCTUHHOM U CpeIHEN TeIIoeMKOCTel. YpaBHeHre Maiiepa. Pacuer TemoemkocTei
Cp U ¢y HJICAIIBHOTO T'a3a. 3aBUCUMOCTh TEIUIOEMKOCTH OT IMOKAa3aTest MOJUTPoIbl (hopmyra u
rpaduk).

BuyTtpenHsas osHeprus, oHranenusd. Puszndeckuil cMmbicia. Pacder u3MeHeHUs BHYTpPEHHEH
SHEPruU U SHTAJIBIIMU UAEATBHOIO ras3a.

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

Tepmonunamuueckuit mporecc. PaBHoBecHoCTh. OOpatumocTh. [loauTpomnHbiil mporiecc.
Br1BOZ ypaBHEHUI NOJUTPOITHOTO IIPOLIECCa.

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

Pacuer sHTpONINM 1 €€ U3MEHEHUS B ITOJIMTPOIIHOM IIPOLECCE.

YacTHble poLecchl HJlealIbHOro ra3a. Mzo0pakeHue Ha 1uarpaMMax COCTOSTHHSL.

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

AHaIM3 NOIUTPOIHOIO IPOLECCa 10 IUarpaMMaM COCTOSTHUS.

Omnpenenenue mokasareis MOJIUTPOIbI. PacueT mpon3BoiIbHOIO polecca uaealbHOIo rasa.
[Ipsmble u oOpatHble 1uKIBL. OnpeneneHue >PGEKTUBHOCTH LUKIOB (KOA(PPUIMEHT
MOJIE3HOTO JIEHCTBUS, XOJOAMUIbHBINA KOA((ULINEHT, OTONUTENbHbIN KodpuuueHT). kbt
KaK METOJ TEPMOJUHAMHYECKOT0 aHAJIN3a.

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

Bropoit 3akoH TepMoaMHAMHUKHM. DU3NUECKHH CMBICI, MAaTEMaTUYECKOE BBIPAKEHUE.
[Tpumeps! (HEpaBHOBECHBIH TEMI000OMEH).

XapakTepucTuueckue QyHKINU. AHAINTHYECKUE BBIPAXKEHUS, 00JIaCTH TPUMEHEHHUS .
Okceprus. @usndeckuii cMpica. BeiBoa ypaBHEHUS Uil pacyeTa IKCEPruu U €€ U3MEHEHUS B
TEPMOJMHAMHYECKOM IPOLECCE. DKCEPreTUUECKUN K.II.A.

PeanbHb1i ra3. ®@a3oBbie TpeBpalICHUs IEPBOIO U BTOPOTO poOJa.

Peanbhbiii ra3. Juarpammel coctostausi p — T, p—V, T — S, i — S. Kputndeckas Touka. TpoiiHas
Touka. Ilorpanuunble KpuBble. H300pa’keHHME YACTHBIX MPOLIECCOB Ha JAMArpaMMax
COCTOSIHHUSL.

OnpeneneHue mnapamMeTpoB COCTOSIHMSL PpPEalbHOIO Tra3a Ha IOTPAaHUYHBIX KPHUBBIX.
Ornpenenenne nmapaMeTpoB COCTOSHUS BIIAKHOTO U IEPETPETOrO Mapa.

BoiBog ypaBHeHMH JuIs pacyeTa TEIUIOTHI MapooOpa3oBaHHs. 3aBUCUMOCTh TEIUIOTHI
napooOpa3oBaHus OT TeMIlepaTyphl U AasieHus. M3o0paxenue B T — S KoopaAnHATaX.
VpaBuenue Knanedipona — Kiaysuyca. BeiBog ypaBHeHHs, (QHU3HMUECKUH CMBICIH.
WnTerpanbubie Gopmbl ypaBHeHUs. CBsI3b ypaBHEHUS C TUarpaMMOil COCTOSIHUS p — 1.
PeanbHble ra3pl. PacueT yacTHBIX IPOIIECCOB U UX U300pakKeHUE HA AMarpaMMax COCTOSHUS p
-V, T—5s,i—S5.

. Teuenue razos yepe3 KoH(]y30p. [IpenenbHas CKOPOCTh TE€UEHUS. YUET TPEHUSI.



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 wugeanbHOrOo KOMIIpeccopa OAHOCTYIEHYaTOro M MHOTOCTyleHdaroro. 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
XOJIOMMIIbHOM ycTaHoBKU. OOpaTHbIi nuki KapHo.

32. Bo3ayiHas xosioAwibHas yctaHoBKa. Cxema yCTaHOBKH. PacueT OCHOBHBIX XapaKTEpPUCTHUK.
N3o0pakenue B p —V u T — S quarpammax.

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
nzoopaxkenue B T — S quarpamme. TpeGoBaHUS K XJ1aJareHTaM.

35. [lapokoMIipeccuoHHasi  XOJOAWJIbHAs ycTaHOBKa. (Cxema ycraHOBKH. M300paxkeHue
XOJIOIOTIPOU3BOUTEIILHOCTH U 3aTPayeHHON paboTel B p — I U T — S quarpammax. BiusiHue
TEMIIEPATYPHI HCIIAPSHUS M TEMITEPATYPhI KOHICHCAIIUU Ha XOJIOAWIBHBIA KOPPUITUCHT.

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

37. [lapoakekTopHas XOJIOAUIbHAS YCTAHOBKA.

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

39. [IpompbinenHoe mpousBoAcTBo 3Hepruu. Llukn Penkumna. Cxema ycraHoBku. Pacuer
OCHOBHBIX XapakTepucTtuk. M3o0paxkenne B T — S aumarpamme. BimsiHue Temmeparypsl
UCIIapeHUs U TeMIlepaTypbl KOHACHCALUY Ha K.I1.1.

40. {uksiel TeruioBbIX ABuratesneil. OCHOBHBIE TOMYIICHUS, UCIIOJIB3YEMbIEC MIPHU aHAIN3E ITUKIIOB.
HeBo3MOXXHOCTh peanu3anuu IUKiIa ¢ BbICOKUM K.i.j. Hukimer Otro m Juzens. Ux
CpaBHEHHE.

41. Hukn ra3oBoit TypOuHbl. Cxema ycranoBku. K.m.ja. nukina. CpaBuenue ¢ nukiaamu OTTO U
Hwnzens.

42. IlepBuuHble NCTOUHUKHU SHEPrun. x xapakrepuctruka. OCHOBHBIE SHEPTOEMKHUE MIPOLIECCHI.

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

IIpumeps! 3a1a4 HA IK3aMeHe:

No 1. T'az monutponHo pacmupsierca. O6beMm rasza yenuuuBaetrcs oT Vi go Vo. Hawanbnas
TeMmneparypa rasa t1, HayanpHOe JaBieHue P1. [Tokazarens monurporns N.

Onpenenuth KOHEUYHBIE TEMIIEpaTypy, HaBICHHE, SHTPOIMI0 M DSKCEprui0 Tas3a, a TaKke
KOJINYECTBO MEPEJaHHOM TEeIIOThI, paboTy, COBEPILIEHHYIO Ta30M, W3MEHEHHE BHYTPEHHeEH
SHEpPruM, SHTPONUU M OBKcepruu raza. Temmeparypa okpyxkaromeil cpeabl toc, JaBiieHHE
OKpYXKarolIel cpenbl poc = 1 Gap.

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

Ne 2. OnpesienuTh MOIIHOCTH TPEXCTYHEHYATOTO KOMIIPEccopa, ecili B HeM cxkumaercs 0,5 m%/c
a3zota oT AasneHus 1 Gap 1o naBienus 64 Oapa. CxxaTue MONUTPOMHOE, TOKA3ATENb TOJIUTPOIBI
1,25. HawanpHas Temmneparypa azora 27°C.

Onpenenuth TakkKe KOJUYECTBO TEIIa, OTBOJUMOE B IMWIMHAPAX U IPOMEKYTOUHBIX
TErI000MEHHUKAX KOMIIPEeccopa M YAEIbHYIO SKCEPTHUIO CKATOro Trasa.

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

Ne 3. 1,8 m® BoagHOrO mapa ¢ BIaXHOCTBIO 10% BHAdYame M30TEPMHUUECKH DACIIMPSETCS OT
nasnienus 20 6ap o nainenus 3 6apa, a 3aTeM aguadbaTHO pacumpsiercs A0 aasieHus 1,6 Gapa.
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OnpenenuTts TEIIOTY Mpoliecca, padoTy paclIUpeHUs] U U3MEHEHUE BHYTPEHHEH dHEepruu mapa.
N300pa3uts mporiecc Ha 1 — S, P — V, T — s Auarpammax.
Ne 4. B mapokoMIIpecCHOHHOHN XOJIOAMJIBHOW YCTaHOBKE, paboTtaromieii Ha (peone 22,
OCYIICCTBIISIETCS CyXOM M[HMKJI 0€3 TMepeoXIXACHHUS KOHJEHcaTa. lemmeparypa
xjJagareHta  npu  ucnapeHun  mMunyc  10°C, npu  koHumeHcamuu  35°C.
X0J1010MPOU3BOIUTEIIBHOCTh YCTAaHOBKH 96 KBT.
Onpenenuth 3()PEKTUBHOCTh YCTAHOBKH  (XOJMOIWIBHBIA KOX(PQOUIIUEHT), PacXo]
XJIaJJaTeHTa, TEOPEeTUYECKYI0 MOIIHOCTh JBUTATENsl KOMIIpeccopa, MIaBJICHHUS B
KOHZeHcaTope M wucnapurene. Onpenenuth TakkKe TEOPEeTHUYECKH MaKCUMalbHBIN
XOJOAUIBHBIN KO (DUIHEHT.

K sKk3ameHy MOMyCKarOTCsI CTYIEHTHI, BBIMOJTHHUBINNAE BCE (POPMBI TEKYIErO KOHTPOJIS.
[Ipu cpaue sk3ameHa, CTYIEHT IOJIydaeT JIBa BOMpOCAa U3 MEpeyHs, MPUBEACHHOTO 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 W (MJIH) ONBITA JAeATEJbHOCTH, XaPaKTePU3YKOIIMX 3TANbI
(popMupoBanus KoMneTeH M.

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

[To nucrumnIMHe TPOMEXKYTOUHAs aTTeCTallls IPOBOAUTCA B (hopMe IK3aMeHa.

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