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Pabouas nporpamma gucLmMniMHbl COCTaBreHa B COOTBETCTBUM C oefeparnbHbiM rocyaapCTBEHHbIM 06pa3oBaTeNnbHbIM
cTaHOapToM Bbicliero obpasoBaHus no HanpaeneHuto nogrotoBkn 13.03.01 TennosHepretka u TENNOTEXHUKA,
yTBEePXAEHHBLIM Npuka3om MuHucTepcTBa obpasoBaHus U Haykm Poccuiickon ®epepaumm ot 28.02.2018 r. Ne 143

CoctaButens (u):
[okTop TexHMYeckux Hayk, npodeccop Kasakos B.I".

Ot kadenpbl cocTaBuTENS: CmopoauH C.H.
3aBeayoLnii kadeapon NPOMbILLIIEHHOW TEMMO3IHEPreTUKM

Ot BbinyckatoLLen kacdenpbi: CmopoguH C.H.
3asegytowmin kadegpom

MeToanyeckun otgen:




1 BBEOEHUE K PABOYEW NPOrPAMME OMCLMMNUHBI
1.1 U,eﬂb ancumniimHbl. - O3HAKOMUTb 06yqarou.w|xcs| C OCHOBHbIMU npo6ne|v|aMV| B Pa3BUTUN TEMNJTOTEXHUKN
U,
- pacwunpuTb npeacrtaBneHne O npoueccax M yCTtaHOBKax TensioTeEXHOJSI0rM4Yeckoro HasHa4vyeHma Ha OCHoBe
nMerLlerocqa ote4eCTBeHHOro n 3apy6e>KHoro TEOPETNYECKOIo N NpPakTU4eCKOoro onbiTa,
- O3HAKOMUTb o6yqarou.|,|/|xc;| mMeTognkamu pacqéTa TennooTexXHONIoOrM4eCckmnx yCtaHOBOK.

1.2 3agaum AUCLMUNAWHBI:

- NPOAEMOHCTPMPOBaTb 0COBEHHOCTM pasBUTUSA TennoTexHonoruii B LIBIM.

- NPOOEMOHCTPMPOBATb OCOBEHHOCTM MPOLECCOB  TEMMOTEXHOMOrMYECKOro HasHayeHuss Ha  OCHoBe
MMEIOLLIErOCs OTEYECTBEHHOIO M 3apyBeXHOro TEOPETUYECKOro 1 NPaKTUYECKOro OnbITa;

- paccMoTpeTb NPUHLUMMNLI METOAMK pacyéTa TEeNNooTEXHONOMMYECKNX YCTaHOBOK.

1.3 TpeboBaHuA K NpeaBapuTeNbLHOM NOAroToBKE Oby4aloLlerocs:

I'Ipe,uBaleTeanaﬂ noaroToBka npepnonaraet Cco3gaHne OCHOBbl O5A QDOpMVIpOBaHVIFl KoMMeTeHuun,
YKa3aHHbIX B . 2, npu n3yvyeHnn guCcumninH:

OHeprocbepexeHne 1 S3HepProaHEKTUBHOCTb TEMMOIHEPTETUYECKNX YCTAHOBOK U CUCTEM
TennomaccoobmeH

2 KOMNETEHUMN OBYYAIOLWWEIOCs, ®OPMUPYEMbBIE B PE3YJNIbTATE OCBOEHUA OUCLUMNNHDbI

MKn-5.2: Cnoco6eH BbINOMHATL cneuuarnbHble pacyeTbl TennoTexXHOJNIOrm4eCcKux npoleccoB no TMNOBbIM
MeToAnKamM

3HaTb: OCHOBHblE beH,D,aMeHTaJ'IbeIe 3aKOHbl TepMOoaMHaMWKKM W Tennonepegayn npuMeHuTernbHO K OCHOBHbLIM
Tennoncnonb3ywwmm npoueccam pereHepaumy  WeriokoB; MEeTOAUKM pacyeToB Ternoncnonb3yrwnx npoueccoB;
COBpPEMEHHbIe TEXHOJ10IMN NCNOJIb30BaHNA o6opy,qosava B TEXHOJIOrM4eckmnx npoueccax LJ,BI'I.

YMeTb: BbINOMHUTL TepMOD,VIHaMVI‘-IeCKVIVI aHalnna TeXHOJI0rM4eCcKoro npouecca pereHepaumm YepHbIX WeJs10KoB

BnapeTtb: metogamm pacyeTa 3KCeEPreTnHEeCKNX XapakTepucTuk Tensioncnosib3yrLlimnx npoueccoB

3 PE3YJIbTATblI OBYYEHUA NO ANCUUNNUHE

KoHTakTHas
pabota

CP MHHoBaL. dopma

dopmbl TekyLiero
yacol g
(quliz) (qZEQ) ( )| aansi KOHTPOSS

HanmeHoBaHue v cogepxaHve pasaenos,
TEM U Y4EBHbIX 3aHATUIA

Cemectp
(kypc gna 3A0)

Pasgen 1. OkcepreTudeckun meTog aHanmaa
B NpUpaLLEHNAX SKCEPTUN

Tema 1. OcCHOBHbIe NOHATUSA
3KCEpPreTMyecKoro MeToaa aHanmaa.
TexHonornss TennoTbl, MaTeMaTu4eckoe
BblpaXKeHue akcepruum, 4 2 10 HA
cpegHeTepMoaMHaMMyeckass TemnepaTypa.
Okcepretnyeckmn KMNO n akcepretnyeckme
noTtepu.

Tema 2. Ces3b 3kcepretmyeckoro K[
TENoUCNONb3YIOLLErO SNeMeHTa 1 CROXHOM
TepMoaMHaMN4ECKON CUCTEMBI. Hons
3aTpayeHHOn JKCeprmnm B drieMeHTapHoMm| 7
Tennonpouecce K 3aTpadeHHOW 3KCeprum B 6 4 10 AC
TepMoaMHaMNU4eCKON cucrteme,
MaTeMaTU4eCKOEe BblpaXeHne [Ond CBs3MW
KMQ anemeHTapHoro npouecca c¢ K
TEPMOAMHAMNYECKON CUCTEMBI

0,3

Tema 3. Okcepretmyeckmii Kr1 TtennoBbix
MPOLIECCOB, OCITOXKHEHHbLIX MacCOOOMEHOM
TennooOMeHHUK CMeLleHus,
camoucnapuTenb, BbiNapHoW annapar

Pasgen 2. TepmoguHaMn4yeckuin aHanms
TEeXHONormm TEennoTbl Bripovuecce 0,3
Npov3BOACTBA LLennonossl n bymaru




Tema 4. SKcepreTmyeckmin aHanus
npouecca npoussoacTea  cynbdaTHON

LLennonossbl. Bapka TEXHONOrn4eckomn 6 2 10 HWA
Lensbl, pereHepaums enouu,
BbinapuBaHue, [ekapboHusauusa

Tema 5. SKcepreTmyeckmin aHanus
npouecca CyLMnNbHOM 4acT Npou3BOACTBA
oymarn. PacnpepeneHue 3sHeprosaTpar, 6 3 8 AC
cywka Oymarn, pereHepaumsi TennoTbl
NapoBO34YLUHbIX MOTOKOB

Tema 6. OcCHOBHble HanpasneHus Mo
NoBbILLEHNIO 3HeproagekTneHocTn B LIBI.
MNoBbiweHne 3HepreTnyeckon
aheKTUBHOCTU B npoLiecce nNpon3sBoacTBa 6 2 6,75
G6ymaru. lNoBbIlWeHWe pereHepaLuun TennoThl
NMapoBO3QYLUHbIX MOTOKOB, MexaHu4eckue
3arpsA3HeH1s U cnocobbl UX yaaneHus.

Wtoro B cemecTtpe (Ha kypce ans 3A0) 34 17 56,75

KOHch'I bTaunn N NPOMeEXyTOo4YHasA

atTectauus (3auer) 025

Bcero koHTakTHas paborta n CP no

51,25 56,75
AUCLMMNMHE

4 KYPCOBOE NPOEKTUPOBAHUE
Kypcosoe npoekTvposaHne y4ebHbIM NiaHoOM He NpegycMOTPEHO

5. ®OH[ OLIEHOYHbIX CPEACTB ANA NPOBEAEHUA MPOMEXYTOYHOM ATTECTALIUK

5.1 OnucaHue nokasarteneun, KpUTEPMEB U CUCTEMbI OLLEHUBAHUA pe3yfibTaTOB 00y4YeHus
5.1.1 NokasaTtenu oueHUBaHUA

Kon HanmeHoBaHWe oLueHOYHOro
lMoka3aTtenu oueHnBaHUS pesynbTaToB 0by4eHus
KOMMEeTEeHLUnn cpencrtea

Ob6napgaet  3HaHUAMHK OCHOBHbIX beH,D,aMeHTaJ'IbeIX 3aKOHOB
TepMoaMHaMUKKM © Tennonepenayvyn npuUMeHUTerlbHO K OCHOBHbIM

Tennoncnonb3yrLwmnm npoueccam pereHepaumnmn LLIEJNTOKOB!
BblnapnBaHWe 4YepHOro Luiesrioka, CXuraHme 4epHoro Lierioka B CPK,
ﬂ,eKapGOHM:iaLI,VIVI N3BECTHAKA; MEeTOONK pacyeToB

Tennoncnonb3yrLwmnx npoueccoB C UCNoJib30OBaHMEM, KaK NnepBoro, Tak
M BTOPOIro 3aKOHOB TEPMOANHAMUKN;

COBpPEMEHHbIX TEXHOMNOrMMm TennoTbl U O60py,D.OBaHMﬂ B npoueccax
LB

Cnoco0beH BbIMONHUTb TepMOﬂVIHaMW—IeCKVIVI aHannm3 TexHoJ10rm4eckoro BOI'IpOCbI YCTHOIo
npouecca pereHepaunn 4YepHbIX LWeryiokoB An1A 4Yero: paccyuTaTb CO6909LI,OBaHI/IF|
3KC€pFeTVI‘-IeCKVIl7I KI'I,EI, CITOXXHOIo TeXHOJ1Iorm4eckoro npouecca wu |-|paKTVIKO-OpVIeHTVIpOBaHHbIe
BXOOALWKNX B HETO TenyiIonCnosib3yrLwmnx afIeMeHTOB C YCTaHOBJIEHNEeM|3aaaHuA

CBA3N MeXOy HNMWU;

Ha OCHOBE€ MNOJly4YeHHbIX pe3ynbTaToB 3KCepreTu4yeckoro adHanmsa
TEXHOMOIMYECKON CXEeMbl pereHepaunmn LEITOKOB Cd)OpMVIpOBaTb
TepMmoanHaMn4eckne n TexHn4yeckme Tpe6OBaHMﬂ K ee MmogepHusauunn
,D,eMOHCTpVIpyeT BrageHne mMetogamMm pacyeTa JdKCcepretny4eckmx
XapakTepucTuk Tennouncnosnb3yrwmnx npoueccoB C UesNbld CUHTEe3a
TENnnoBOM CXEeMbl C BbICOKOW CTEMEHbIO TepMOOANHaAMUNYECKOIo
coBepLUeHCTBa TexXHOIorm4eckoro npouecca pereHepauum LenokoB U
6ymarop,enaTeanb|x MaLlUWUH.

MKn-5.2

5.1.2 Cuctema v Kputepmum oLeHNBaHUA

Kputepum oueHnBaHns chopMMPOBAHHOCTM KOMMNETEHLIMN

LLikana oueHnBaHus
YcTHoe cobecenoBaHue MucbmeHHas paboTa

MonHbIN, McyepnbiBaOWUN OTBET, SBHO
OEMOHCTpUpPYOLWLMIA rNybokoe NoOHMMaHue
3auTteHo npeameTa. YMeHue NPUMEHSITb
TEopeTnyYecKne 3HaHUst ONs  peLleHus
npakTU4eckux sagay

BbinonHeHHoe 3afaHue MOSTHOCTbIO
COOTBETCTBYET BCEM npeabABNaeMbIM
Tpe6oBaHuaM.OpurnHanbHbIN noaxon, K
peLLUEHNIO NOCTaBMNEeHHON 3a4aun.




OtBeTr HenonHbii. [lpu  NOHUMaHUK

He 3auTteHo

TEPMUHOB.

5.2 TunoBble KOHTPOJbHbIE 3aA4aHUA UMM UHbIe MaTepuarbl, HEOGX0AUMbIE ANSl OLleHKN 3HAHUN, YMEeHUN,
HaBbIKOB U (MNK) oNbiTa AeATENIbHOCTH
5.2.1 Nepe4yeHb KOHTPONbHbLIX BONPOCOB

CYLLHOCTM npegmeTa B uenom | OtcyTcTBUE ofOHoro unm HECKOJbKUX
MPUCYTCTBYIOT CyLLECTBEHHbIE OLIMOKM UnK | 06si3aTerbHbIX 3MEMEHTOB 3afaHus,
npo6esbl B 3HaHUAX Cpasy MO HECKONMbKUM | MHOrouMcrneHHble rpybble owunbku B pabote,
Temam, HesHaHue (nyTaHuua) BaXHbIX | GO rpyboe HapyLlleHve npaBun oopMIIeHUS!.

Ne n/n | dopMynnpoBKM BONPOCOB
Cemectp 7

1 MpuHUMNManbHasa TexHonornyeckas cxema nonyyYeHus cynbaTHoOW Lennionossb

2 MpuHUMNManeHasa annapaTypHO — TEXHOSOrMYecKasi Cxema nostydeHus cynb@aTHOW Lennonosbl.

3 AnnapaTypHO — TeXHororm4yeckasi cxema TennopekynepaumoHHON YCTaHOBKU.

4 Bapka TexHonornyeckown Liensoi

5 Mpouecc cxuraHms pacteopa B LIBI

6 BbinapuBaHume 4epHOro Lenoka

7 Mpouecc aekapboHM3aunM N3BECTHSIKA

8 OcHoBHble NoTpebuTenu aHeprum B npom3soacTee Gymaru

9 Okceprusa Tennosoro notoka.OnpegenexHve

10 MaTemaTtuyeckoe BblpakeHue Ans aKCeprum TennoBoro noToka

11 JkcepreTuyeckne NnoTepu U NX MatemaTMyeckoe BblpaxeHune

12 Okcepretuyeckuin KM rennoobmeHHoro annaparta

13 Okcepretudeckun K cnoxHon TepMoanHamMmMyYeCcKon CUCTEMBI

14 YaenbHbln TENNOBOW NOTOK, NepeAaHHbINn (BOCAPUHATLIN) B i-OM TENNOOOMEHHKKE

15 MprBeOeHHbIN TENNOBOW NOTOK ANs i-Ooro TennoobMeHHoro annapara

16 CpepnHeTepmoaMHamuyeckasn temnepaTypa (TOYHOe M NPpUONMKEHHOE 3HAaYeHWEe Anst NPoLEeccoB ¢ ha3oBbIM U
6e3 hasoBoro nepexoaa)

17 Okcepretudeckunt KN ana cnoxHon rTepMoanHaMU4ecKon CUCTEMbl Yepes NpMBEeAEHHbIE TENNOBbIE NOTOKM

18 MaTemaquePKoe BblpaXeHne Ana AoNnv NoABEAEHHOW 3KCeprim B i-oM TennoobMeHHuKe K obLen
noaBefeHHOWN 3KCeprnm B cucteme

19 MaTtemaTtuyeckoe BbipaxkeHne cBa3n akcepretudeckoro KM cnoxHon TepmoguHamudeckon cuctems ¢ KM ee
3N1EMEHTOB

20 TennooOMeHHUK cMeLLeHUns

21 AnnabaTtnyeckuii camoncnapuTenb

22 BbinapHow annapar

23 JkcepreTuyeckne xapakTepUCTUKN OCHOBHbIX SHEPronoTpebnaLwmnx NpoLeccoB

24 AHanns akcepreTnyeckux yHKLMOHamNbHbIX rPynn NPOUM3BOACTBA LEeNonosbl

25 OcepreTnyeckne xapakTepucTmkmn (OYHKLUNOHAMbHbIX Fpynn CywmnnbHou Yactn 5AM

26 Tennosas 06paboTka YepHoro wenoka B CPK

27 HekapboHun3auus n3BecTHsika

28 BbinapuBaHmne 4epHOro wienoka

29 Bapka TexHoOrm4eckon wensbl

30 AHanus akcepreTU4ecknx KoaOULMEHTOB NONE3HOro AeNCTBUSA YHKLMOHAMbHbLIX FPYMM CYLINNBHOW YacTuh
bOM

31 OcHoBHble HanpaBreHns MoBbILLEHNs CTeNeHn TepMOANHAMMHYECKOTO COBEPLUEHCTBA TEXHOMOrM4YecKoro
npouecca cywmneHon yactu M

32 lMpakTnyeckasa MmogepHM3aumsa cywmnbHon Yactu bOM

33 [Mpobnembl peanusaumnu NOBbILEHNS pereHepaumm TennoThbl B npoLeccax cywmnbHom Yactu 64M

34 OCHOBbI TEXHONOMMKN NepepaboTKN YEPHOTO Lienoka

35 TexHonornyeckas cxema nepepaboTky YepHOro Lenoka




5.2.2 TunoBble TeCcTOBble 3aAaHNA

He npegycmoTpeHo
5.2.3 TunoBble NPaKTUKO-OPUEHTUPOBaHHbIE 3afaHuNA (3agaym, Kerchbl)

1. Onpegenutb akcepretudeckuin K[ wn akcepretudeckume notepu AnS NapoBOro kanopudepa BTOPUYHONO
nogorpesa BO3dyxa B KOHOMLMOHepe AN xorogHoro nepuoga roga . NMyctb Bo3ayx ¢ pacxogom G = 20000 kr / yac
HarpeBaeTcs B kanopudpepe ottH =16 0C go tk =19 0C napom npu Temnepatype tn = 100 0C. TennoémkocTb BO3ayxa
Cs =0,92 kx / kr- rpag. Tx = 245 K. MNpouecc agnabatnyeckun (6e3 oTBoga TeNnoThl B OKPYXKatoLLyo cpeay).

2. 2. Onpepenutb akcepreTndeckuin KMNO napoXmakoCTHOrO NogorpeBaTterns CETEBOM BOAbI C NPSMbIMU TpyGamu
McxogHble gaHHble: Npon3BoauTENbHOCTL annapaTta no Boge - 1400 1/4; TemnepaTtypa Boabl Ha Bxoge - 343 K;
TemnepaTtypa BoAbl Ha Bbixoae - 393 ; abcontoTHOe AaBneHue rpetollero napa - 3 6ap; pacxop napa - 38,9 kr/c

5.3 MeToanyeckue maTepuansi, onpegensiowme npoueaypbl oLeHMBaHUSA 3HaHUN, YyMeHUI, BnaaeHuin (HaBbIKOB
1 (MNK) NPaKTUYECKOro onbiTa AeATENIbHOCTH)

5.3.1 YcnoBusa gonycka o6y4arollerocs K NpoMexyTo4HoOM aTrecTauum 1 nopsaok NMUKBUAaLNM akageMnyeckomn
3a[10MKEHHOCTH

[MpoBegeHe NPOMEXYTOYHON aTTecTauum pernameHTUPOBaHO foKanbHbIM HOpMaTuBHbIM aktom CII6IYMNTA
«[NonoxeHne o NpoBeAEHUN TEKYLLIETO KOHTPOMS YCNeBaeMOCTH U MPOMEXYTOYHOM aTTecTaumm obyyaloLwmnxcs»

5.3.2 ®opma npoBeaeHUsi NPOMEXYTOYHOM aTTecTauuMm No gucumnimnHe

YcTHas X MucbmeHHas X KomMnbloTepHOE TECTMPOBaHNE UHas

5.3.3 Ocob6eHHOCTU NpoBeaAeHUs1 MPOMEXYTOYHOM aTTecTaumMm nNo gUCUUNIIMHe
Ha pelueHune 3agaym 1 noaroToBKy YCTHOro otBeTa otBoguTcs 30 MUHYT

6. YYHEBHO-METOOAMYECKOE N UH®OPMALMUOHHOE OBECNEYEHWE OUCLUUNITUHDbI
6.1 YyebHas nutepatypa

ABTOp 3arnasue | MN3paTenbcTBO [loa n3gaHusa | Ccbinka

6.1.1 OcHoBHas y4yebOHas nuTepaTtypa
B.I. Kasakos, [1.B.[Okcepretuyeckme mMeToabl http://www.nizrp.naro
JlykaHuH, O.C.|oueHku apdekTmBHOoCTN| M-BO 06pasoBaHUs 1 d.ru/metod/kpte/2.pdf
CwmupHoBa TENNOTEXHOMOIMYECKNX Hayku PO, CMN6ITYPI. — 2013

ycTaHoBOK [TekcT]: yyebHoe Cno.: CrerTyprPmn

nocobue
B.I. Kasakos, [1.B.|TepmognHamnyeckune metoapl http://www.nizrp.naro
JlykaHwuH, O.C.|aHannsa B| M-Bo oGpa3oBaHus n d.ru/termodynammet
CwmupHoBa 3HEpProncnonb3yLwmx Hayku PO, CM6ITYPI. — 2011 ody.htm

npoueccax [TekcT]: yyebHoe Cre.: CrierTyprn

nocobue
6.1.2 lononHuTenbHasa y4yebHasa nutepaTtypa
BbapaHos A. B. OHeprocbepexeHne u| Tambos: TamboBckuin http://www.iprbooksh

3HeprosMEKTUBHOCTb rocyaapCTBEHHbIN 2017 0p.ru/85987.html

TEXHNYECKUI
yHuBepcuteT, 96C ACB

6.2 NMepe4yeHb npodheccnoHanbHbIX 6a3 AaHHbIX U UH(POPMALMOHHO-CNPABOYHbIX CUCTEM

OneKTpoHHO-6MbnmoTeyHas cuctema IPRbooks [OnekTpoHHbI pecypc]. URL: http://www.iprbookshop.ru/
OnekTpoHHas 6ubnuoteka BLUTS CIb MNYMTAO [SnekTpoHHbI pecypc]l. URL: http://nizrp.narod.ru
Basza NOCToe [OnekTpoHHbIN pecypc]. URL: https://allgosts.ru/

6.3 MNepeyeHb NULEH3UOHHOIO U CBOGOAHO pacnpoCcTpaHsAeMoro NporpamMmMHoOro oéecrnevyeHus
MicrosoftWindows 8
MicrosoftOfficeProfessional 2013




6.4 OnucaHue maTepmanbHO-TEXHUYECKON 6a3bl, HEOOXOAMMOW ANA OoCcyLIeCTBIIEHNA obpa3oBaTeNibHOro
npouecca no gucumnnmHe

AyauTopus OcHalueHne

MynbTumeauiiHoe obopyaoBaHue, crneumanuanposaHHas mebenb, Jocka
NekumoHHas ayauTopus

MyrnbTMeauiHoe 0GopyaAOBaHWE, KOMMbIOTEPHAS TEXHWKA C BO3MOXHOCTBIO MOAKIIOYEHUs K
KomnbloTepHbIn knacc [cetm  «MHTepHeT» U obecrnieyeHMeM [OCTyna B SMIEKTPOHHYHO  MHGOPMAaLMOHHO-
obpa3zoBaTesnbHyto cpeny

MynbTuMeauiiHoe oGopyaoBaHue, cnelmanusposaHHas mebenb, gocka

YyebHasa aygmutopus
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