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Pabouasi nporpamma OMCUMNIUHBI COCTaBMNeHa B COOTBETCTBUM C dpefeparnbHbIM rocy4apCTBEHHbIM 06pa3oBaTeflbHbIM
CTaHJapToM BbICllero ob6pasoBaHus no HanpaeneHuio nogrotoBku 13.03.01 TennosHepreTMka W TEMMOTEXHMKA,
yTBEPXOEHHBIM NpukaszoM MuHobpHaykm Poccum ot 28.02.2018 r. Ne 143
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3asegytowinin kadbegpon NPOMbILLIIEHHOW

TENno3HepreTUKM

OT BbInyckatoLen kadenpbl: "pomosa E.H.
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1 BBEQEHUE K PABOYEW NPOrPAMME OUCLUUMNUHBI

1.1 Uenb AMCUMNNMHbI: - O3HAKOMWUTb ODY4YaKOLLMXCA C OCHOBHbIMW Mpobnemamy B pasBUTUM TEMMOTEXHUKU
uBrT;

- pacwunputb npeactaeBnieHnMe O npoueccax M yCTaHOBKax TENNOTEeXHONOrM4eckoro HasHa4eHuAa Ha OCHOBe
nmvewwerocd ote4ecTtBeHHoro n 3apy6e>+<Horo TeopeTU4eCcKoro 1 npakTn4yeckoro onbITa;

- O3HAKOMUTb 06yqarou.w|xcs| MeTognkamu pvaéTa TenNoOoTEXHOJI0NMYECKMX YCTaHOBOK.

1.2 3apgavum gUCLUMUNIIUHBI:

- MPOAEMOHCTPUPOBaTb 0COBEHHOCTU pa3BuUTMA TennoTexHonorni B LIBIT.

- NPoAeMOHCTpUpoBaTb 0COBEHHOCTM MPOLECCOB TENNOTEXHOMOMMYECKOr0 Ha3HaYeHWs Ha OCHOBE UMEIoLLerocs
OTEYECTBEHHOIO U 3apybeXHOro TeopPeTUYECKOro U NPakTUYeCcKoro onbITa;

- paccMOTpeTb MPUHLUUMNBLI MEeTOAMK pacyéTa TennooTEXHONOMMYECKNX YCTaHOBOK.

1.3 TpeboBaHMA K npeaBapuUTeNbHOW NOArOTOBKEe OOy4aloLerocs:

MpeneaputensHas noArotoBka npegnonaraeT co3daHne OCHOBbI ANst (POPMUPOBaHUS KOMMNETEHLMA, YKa3aHHbIX
B M. 2, MPU U3YYEHUN OUCLUMIIVH:

2 KOMNETEHLUWN OBYYAIOLWLEIrocA, ®OPMUPYEMBbIE B PE3YJIbTATE OCBOEHUA OAUCLIUMIIUHDbI

MK-5.2: Cnoco6eH BbLINOMHATL cneynanbHblie pacyeTbl TennoTexHoNnorn4eCcKknx npoueccoB nNo TMNOBbIM
MeToAUuKamM

3HaTb: OCHOBHbLIE (byH,EI,aMeHTaJ'IbeIe 3aKOHbl TepMOoOMHaMMKM W Tennonepegadyn npuMeHuTernibHO K OCHOBHbIM
Tennouncnonb3ywwmnm npoueccamMm pereHepauunm LWernokoB, MEeTOAUKN pacHeToB Tenoncnosb3yrolumnx npoLeccos,;
COBpPEMEHHbIE TEXHOJIOTMU UCNOJIb30BaHUA 060py,CI,OBaHVIFI B TEXHOJ1I0NMYECKMX npoueccax LI,BI'I

YMeTb: BbINOMHUTL TepMOﬂMHaMM‘-IeCKVIVI aHanm3 TexHoJ1ormM4eckoro npouecca pereHepaulmm 4YepHbiX LWeToKoB

Bnapetb: meTogamu pacyeTa 3KCepreTM4eCKMX XxapakTepucTtuk Tenioncnonb3yrmx npoLeccon




3 COOAEPXAHUE OANCLUMITIUHbI

HavmeHoBaHWe u cogepxaHue pa3nenos, TeM U
Yy4€OHbIX 3aHATUN

Cemectp
(kypc ons
3A0)

KoHTakTHas
paboTta

Jlek. Mp.
(vacnl) | (vachbl)

CP
(4acnl)

dopma
TeKyLero
KOHTpOns

Pasgen 1. OkcepreTuyeckun MeTOA4 aHanus3a B
npupaLeHnsax aKkceprnm

Tema 1. OCHOBHble MOHATUA 3KCEpreTU4eckoro MeTtona
aHanu3a.  TexHonornss  TENMOTbl,  MaTemaTuyeckoe
BblpaxeHune aKcepruu, cpegHeTepMoaMHamMuyeckasi
TemnepaTtypa. Jkcepretudeckun KINLO wn skcepretndeckme
noTepw.

Tema 2. CBA3b 3KCepreTU4eckoro Kra
TENIonCNob3yLLEero anemMeHTa 7 CIOXXHOM
TepMoaMHaMuMyeckon  cuctembl. [ons  3aTpayvyeHHown
aKceprum B 3NeMeHTapHOM Tennonpouecce K
3aTpadeHHON 3KceprMm B TEPMOAMHAMMYECKOW CUCTEME,
MaTemaTunyeckoe BblpaxeHue ans CBSA3N Kna
anemeHTapHoro npouecca ¢ KI[ TtepmoanHammuyeckon
cucTembl

Tema 3. Okcepretuyecku K1 Tennosbix MpoOLECCOB,
OCIOXXHEHHbIX MaccoobmMeHOoM

TennoobMeHHMK CMeLLIeHus, camoucnapuTens,
BblNapHoW annapart

Pasgen 2. TepmoguHamMuUyeckui aHanua TexHOmormm
TEeNnnoTbl BNpoLecce Npon3BoACTBa LIENSONO3bl U Bymaru

Tema 4. SKcepreTnyeckuni aHanus npouecca
npoun3soacTBa cynbaTHom LLennonossbl. Bapka
TEXHOMNOrM4YeCKown Liensl, pereHepauus Lienoyu,
BblNapuBaHune, JeKkapboHM3aunst U3BECTHSKA.

Tema 5. OkcepreTndeckuin aHanns npouecca CyLnnbHOM
YyacTu npoussoacTea Gymarm. Pacnpepnenenue
aHeprosaTpaTt, cywka Oymarn, pereHepauusi TennoTbl
NapoBO3ayLUHbIX MOTOKOB

Tema 6. OCHOBHble HampaBneHUs MO MOBbILEHNIO
3HEepProaHeKTUBHOCTH B LIBIT. MoBblWweHne
3HepreTu4eckomn aghpekTnBHOCTU B npouecce
npoussogctea  Oymarn.  [loBbilweHMe  pereHepauun
TENnoTbl  MapoBO3AYLUHbIX  MOTOKOB,  MeXaHu4yeckue
3arpsi3HeHNs 1 Cnocoodbl MX yaaneHusl.

UToro B cemecTpe (Ha kypce ans 3A0)

KoHcynbTauum n npomexyToyHasa attectaums (3ader)

10

10

12

0,3

10

6,75

0,3

34 17

56,75

0,25




Bcero koHTakTHasa pab6orta u CP no gucumnnuHe 51,25 56,75

4 KYPCOBOE NPOEKTUPOBAHUE

KypcoBoe npoekTupoBaHne y4eGHbIM MraHoM He NpeaycMOTPEHO

5 BANNBHO-PEUTUHIOBASA CACTEMA OLIEHUBAHUSA

Mcnonb3oBaHne 6anmnbHO-PEeNTUHIOBOM CUCTEMbI HE NPEAYCMOTPEHO.

6. ONMMMCAHUE NOKA3ATENEW, KPUTEPUEB, CACTEMbI U CPEACTB OLIEHUBAHUA PE3YJILTATOB
6.1 NMokasaTenu oueHUBaHUA OBYYEHUA

Kon komneTteHumn

MokasaTenu oLeHNBaHUS pe3yrbTaToB 00y4eHNs

MK-5.2

Ob6nagaeT 3HaHUAMU OCHOBHbIX (PYyHAAMEHTarnbHbIX 3aKOHOB TEPMOOUHAMUKMA W
TennonepefadM MNPUMEHUTENbHO K OCHOBHbIM TEMNMOWCMONb3YIOWMM Mnpoueccam
pereHepauun LLEMNOKOB: BbiMapuBaHUe YepHOro LLEenoKa, CKUraHMe YepHOro Lieroka
B CPK, pekapboHum3aumm W3BECTHHAKA; METOAMK pacyeToB TEMnoMCnomnb3yoLwmnx
npoLeccoB C  MCNOMb30BaHMEM, Kak MepBoro, Tak W BTOPOrO  3aKOHOB
TEPMOAVHAMUKMY;

COBPEMEHHbBIX TEXHOIOMMI TENNoThl 1 060pyaoBaHMs B npoueccax LIBI.

CnocobeH BbINOMHUTL TEPMOAMHAMWYECKUA aHanm3 TEexXHONOorM4yeckoro mnpouecca
pereHepaumMuM 4epHbiX LWENOKOB Afs 4ero: paccuutatb akcepretnyeckun K
CMNOXHOro TEXHONOrMYEecKoro npouecca M BXOAAWMX B HEro Tenrnoucronb3yoLwnx
3M1EMEHTOB C YCTAHOBMEHUEM CBSA3M MEXAY HUMU;

Ha OCHOBE MOSlyYeHHbIX Pe3ynbTaToOB 3KCEPreTUHEeCcKoro aHanm3a TexXHOMNOorm4yeckomn
CXEeMbl pereHepaumm LENoKoB chopMmpoBaTb TEPMOAMHAMUYECKME U TEeXHUYECKME
TpeboBaHUA k ee MOAEepPHM3aLIM

[demoHCTpupyeT BnageHWe MeTogaMy pacyeTa IKCEepPreTUHYECKMX XapaKTepuCTMK
Tenmnoncnonb3yLWuX MPoLEeCcCcoB C LEenbl CUHTE3a TennoBOW CXeMbl C BbICOKOW
CTENeHbl TEepMOAMHaMUYECKOro  COBEPLUEHCTBA  TEeXHOMOrMYyeckoro mnpouecca
pereHepauuu LenokoB 1 bymarogenarenbHbIX MaLlvH.

6.2 Cuctema u KpuTepum oLeHUBaHUA

Llikana oueHnBaHus

KpuTtepuu oueHnBaHusa chopMnpOBaHHOCTU KOMNETEHLMI

BaXXHbIX TEPMNHOB.

YcTHoe cobecenoBaHne MucbmeHHasn paboTa
MMonHbIA, uWcYepnbiBalOWMIA OTBET, SIBHO
_ BbinonHeHHoe 3agaHue NMOMHOCTLIO
OEMOHCTpUpYoWMI  ry6okoe MNoHUMaHue
COOTBETCTBYET BCEM npeabsSBNSEMbIM
3auTteHo npegMmerTa. YMeHune NPUMEHSATb .
TpeboBaHnAM. OpurnHanbHbIv noaxop, K
TEOpeTUYECKMe 3HaHUSA [Ons  peLleHus o
peLLEHMIO MOCTaBIEHHON 3agauun.
npakTu4eckunx 3agau
OtBer  HenonHbii. [Mpy  NOHUMaHWK
OTtcyTcTBUE OfHOTrO unm HECKOMNbKNX
CyLLIHOCTHU npegmMeTa B uenom
06s3aTenNbHbIX 3N1EMEHTOB 3aaHus,
MPUCYTCTBYIOT ~ CYLUECTBEHHble  OLUUBKM
He 3auyTteHo MHOrOYMCNEHHbIE TpyOble owwnbku B paborte,
unn npobenbl B 3HaHWSIX cpasy Mo
nmbo rpyboe HapyLLeHue npasun
HECKONMbKUM TemaM, He3HaHue (nyTaHuua)
oopmMIIEHUS.

6.3 TunoBble KOHTPONbHbIE 3aAaHusA U/UNN UHble MaTepuanbl, UCNONb3yeMble ANA OLEeHKU pe3ynbLTaToB
obyyeHus
6.3.1 TunoBble KOHTPOSbHbLIE BONPOCHI

Ne n/n

$opMynMpoBKKU BONPOCOB

Cemectp 7

—

€€ 3/1eMeHTOoB

MaTtemaTnyeckoe BbipaxeHune cBs3un akcepreTndeckoro K cnoxHon TepmoamHammudeckon cuctemsl ¢ K

TennoobMeHHUK CMeLLIEHUS

AonabaTtnyecknin camomcnapuTenbs

BbinapHown annapat

JKcepreTMyeckne xapakTepUCTUKN OCHOBHbIX 3HEProNoTPEGNSIOLLMX NPOLECCOB

AHanuna JKCepreTn4yeckmnx beHKLI,VIOHaJ'IbeIX rpynn npon3BoAcTBa Lensonosbl

N(ojlo|~[WIN

OcepreTnyeckne xapakTepucTukv yHKUMOHAMNbHbBIX rPyMn CyliunbHon Yactn 6AM




8 Tennoeasi 06paboTka 4YepHoro wernoka B CPK

9 [ekapboHn3aums n3BecTHsIka

10 BbinapuBaHue 4yepHoro Lienoka

11 Bapka TexHoorm4eckon Liensl

12 ézvma 3KcepreTU4ecknx koadpLUMEHTOB NOMNE3HOTO AENCTBUSA (DYHKLIMOHANBHBLIX YN CYLUUMBbHOM YacTu

OcHOBHbIE HanpaslieHnA NoBblLLEeHNA cTeneHn TepMoanHaMmn4eCcKkoro coBepLleHCcTBa TeXHOorn4eckoro

13 npouecca cywunbHon Yyactn 6M

14 MpakTnyeckass MogepHM3aums cywmnbHon Yyactun bM

15 Mpobnembl peanuaaumm NoBbILLEHUA pereHepaunmn TENOThI B NpoLeccax cylwunnbHon Yyactn 6AM

16 OcHoBbI TexHOMOMMN nepepaboTkn YEPHOro Lernoka

17 TexHonornyeckas cxema nepepaboTku YEPHOTO Lernoka

18 MpuHUMNUanbHaga TexHoorM4yeckasa cxema noslyvyeHus cynbgaTHOM Lennonosbl

19 MpuHUnnuanbHasa annapaTypHO — TEXHONOrM4Yyeckas cxema nofnyyeHus cynbgaTtHon Lennonossbl.

20 AnnapaTtypHO — TeXHoMormyeckas cxema TennopekynepauuoHHONW YCTaHOBKM.

21 Bapka TexHonorm4eckon wiensbl

22 Mpouecc cxuraHus pacteopa B LIBI

23 BbinapuBaHue 4YepHoro Lienoka

24 Mpouecc aekapboHU3auumn U3BECTHSIKA

25 OcHoBHble NOTpeduTenu aHepri1 B NponseoacTee Gymaru

26 3kceprusa Tennosoro notoka.OnpegeneHune

27 MaTtemaTunyeckoe BblpaXKeHne Ona aKkceprun TenyioBoro noToka

28 3KC€pFeTVI‘-IeCKMe noTepn n X MmateMmatmndeckoe BbipaxeHune

29 Okcepretuydeckmin KM rennoobmeHHoro annapara

30 OkcepreTnyeckuin KM cnoxHon TepmMoanHaMmny4eckon CUCTeMbI

31 YaenbHbI TENOBOW NOTOK, NEPeAaHHbIN (BOCMPUHATLIN) B i-OM TENI00OMEHHMKE

32 MprBeOeHHLIN TENMOBOW NOTOK ANg i-0ro TennoobMeHHoro annapaTta

33 CpefgHeTepmoamMHaMmmyeckas Temnepatypa (ToYHOe U NpUBNKEHHOE 3Ha4YeHNe Asi NPOLLECCOB C ha3oBbIM U
6e3 hasoBoro nepexoaa)

34 Okcepretuydeckmin KrNh ons cnoxHon TepmoguHamMnM4eckon cMcTeMbl Yepes npmBeaeHHble TENMOoBbIE MOTOKM

MaTtemaTtuyeckoe BblpaxeHve Ansg Aonv NoaBedeHHON aKceprum B i-oM TennoobmeHHuKe K obLen

35 N
noaBeaeHHoOU 3Kceprmm B cuctemMe

6.3.2 TunoBble TecToOBble 3a4aHUA

He npegycmoTtpeHo
6.3.3 TunoBbIe NPaKTUKO-OPUEHTUPOBaHHbIE 3afaHus (3apayvm, Kemucbl)

1. Onpepenutb 3akcepretudeckun KIL u akcepreTnyeckue notepu Ansi NapoBoro kKanopudpepa BTOPUYHONO
noJorpeea BO3dyxa B KOHOWLIMOHepe Ans XornofHoro nepuoga roga . lNMycte Bo3gyx ¢ pacxogom G = 20000 «kr / yac
HarpeBaeTcsi B kanopudepe oT tH = 16 0C go tk = 19 0C napom npu temnepatype tn = 100 0C. TennoémkocTb
Bo3ayxa Cs = 0,92 k[x / kr- rpag. Tx = 245 K. Npouecc agnabatmdeckmii (6e3 oTBoAa TENNOTHI B OKPYXKaOLLYIO0 cpeay).

2. 2. Onpepenutb akcepretndecknii KIL napoxugkoCTHOro nogorpeBaTtens ceTeBol BoAbl C MPSIMbIMU
Tpy6amm

VicxogHble gaHHble: Npou3BoaMTENBHOCTL annaparta no soge - 1400 T/4; TemnepaTypa BoAbl Ha Bxoge - 343 K;
TemnepaTypa BoAbl Ha Bbixoae - 393 ; abcontoTHOe AaBneHve rpetowero napa - 3 6ap; pacxog napa - 38,9 kr/c

6.4 MeToanyeckne marepuanbl, onpegensiolime npouenypbl OLleHUBaAHUA pe3yibTaToOB 00y4eHus
6.4.1 YcnoBus aonycka obyyaroLwerocs K npoMexXyTo4HOM aTTectalmMm U NOpAAOK NMMKBMAALUN aKageMn4ecKomn
3a40/KEHHOCTHU

[MpoBeaeHne NpPOMEXYTOYHOM aTTecTauuMu perfnamMeHTMPOoBaHO moKanbHbIM HOpMaTuBHbIM aktom Cl6IMYMTAO
«lMonoxeHne o0 NpoBeAeHMUN TEKYLLIErO KOHTPOMS YCNEBAEMOCTM U MPOMEXYTOUYHOM aTTecTaLumn obyyaroLLnxXcsa»

6.4.2 ®opma npoBeaeHUA NPOMEXYTOYHOM aTTecTalum No AUCLUUNIINHe

YcTHasa + MncbmeHHasn + KoMnbloTepHOEe TeCcTMpoBaHme NHas

6.4.3 OcobeHHOCTU NpoBeAeHUsI MPOMEXYTOYHOM aTTecTauum nNo AUCLUNIIMHE
Ha pelueHue 3agadv v NoAroToBKy yCTHOro oTeeta otBoautcs 30 MUHYT




7. YHEBHO-METOAU4YECKOE U NUH®POPMALIMOHHOE OBECIMNEYEHME OAUCLUUNIIUHDI
7.1 YuyebHasa nutepartypa

ABTOp 3arnasuve M3paTenbcTBO | log nspanus | Ccblnika

7.1.1 OcHoBHas y4yebGHas nuTepaTypa
B.I. Kasakoe, [I1.B.|3kcepretnyeckme mMeToabl http://www.nizrp.nar
JlykaHuH, 0O.C. | oueHkM ahpekTUBHOCTH M-Bo obpasoBaHus 1 od.ru/metod/kpte/2.p
CmupHoBa TennoTeXHOMNOMM4YeCcKmx Haykn P®, CN6ITYPI. — 2013 df

ycTaHoBoK [TekcT]: y4ebGHoe Cne.: CrerTypr

nocobve
7.1.2 lononHuTenbHasa y4yebHaa nutepartypa
B.I. Kasakos, [1.B.|TepmognHamnyeckune http://www.nizrp.nar
JlykaHuH, O.C. |meToabl aHanusa B M-Bo o6pasoBaHus n od.ru/termodynamm
CmupHoBa 3HEpProncnonb3yLLnx Haykn P®, CIMerTypri. — 2011 etody.htm

npoueccax [TekcT]: y4yebGHoe Cne.: CrerTypri

nocobue
BapaHoB, A. B., , XX.|3HeprocbepexeHune n| TamboB: TamboBCckMin http://www.iprbooksh
A. 3HeproadHEKTUBHOCTb rocyaapCTBEHHbIN 2017 op.ru/85987.html

TEXHNYECKUI
yHusepcuteT, 95C ACB

7.2 MNMepe4veHb NpocheccnoHanbHbIX 6a3 AaHHbLIX U MHPOPMALIMOHHO-CMPABOYHbIX CUCTEM

OnekTpoHHO-6nbnunoTteyHas cuctema IPRbooks [3nektpoHHbin pecypc]. URL: http://www.iprbookshop.ru/
OnekTpoHHas 6ubnuoteka BLUTI CIB MNYMNTL [GnekTtpoHHbI pecypc]. URL: http://nizrp.narod.ru
Basa NOCToB [OnekTpoHHbIn pecypc]. URL: https://allgosts.ru/

7.3 MNepeyeHb NULIEH3MOHHOTO U CBOGOAHO pacnpocTpaHAeMOoro NporpaMMHoOro oéecnevyeHus
MicrosoftWindows 8
MicrosoftOfficeProfessional 2013

7.4 OnucaHune MaTtepuanbHO-TEXHUYECKOWN 6a3bl, HEOGXOAMMOMN ANA OCYLUECTBIIeHMA obpa3oBaTeNbHOro
npouecca no gUucuUUnInHe

Ayautopus OcHalleHue
MynbTumeguinHoe obopyaoBaHue, cneumanmapoBaHHas mebenb, Jocka

JlekunoHHas y Py, P

ayautopus

KomnbloTepHbIN Knacc

MynbTumeauintHoe obopyaoBaHUE, KOMMbIOTEPHAs TEXHMKA C BO3MOXXHOCTbK MOAKMIOYEHMS K

cetn  «WHTepHeT» u
obpasoBaTenbHyto cpegy

obecneyeHnem

gocTyna

B 3NEKTPOHHYLO

MHOPMAaLIMOHHO-

YuebHas ayautopus

MynbTumeauiitHoe oGopyaoBaHuWe, cneuyanmampoBaHHas Mebesb, gocka




