MuHMCTEPCTBO 06pa3oBaHMsA 1 Haykn Poccuiickoh ®egepaunm
defepanbHoe rocygapcTBeHHOe G0pKeTHOe 06pa3oBaTe/ibHOE yUupexaeHue
BbICLLEro o6pasoBaHus
«KaszaHCKWIi HauMOoHanbHbIA MCCNeaoBaTeNIbCKUIA TEXHONOTMYECKNIA YHUBEPCUTET»
(Pre0Y BO «KHUTY»)

YTBEPXOAHRO
lMpopekTop no YP
A.B. bypmuctpoB
YY 2017 .

PABOYAHA MPOTPAMMA

Mo aucuymnnuHe b.1.B.4B.7.1 TepmofnHamMuKa

HanpaBneHne NoAroToBKM 18.03.02 «39Hepro- n pecypcocbeperatouime
NpoLEecChbl B XMMMUYECKON TEXHONMOTUMK, HEPTEXUMUN W
ONOTEXHONOTNN»

Mpodunb NoAroToBKK:  MallnHbI 1 annapatbl XUMUYECKUX MPOM3BOACTB

KBanngukaumsa (CTeneHb) BbIMYCKHMKA ______ bakanasp
dopma 06y4veHuns O4yHas
NHcTuTyT, hakyneter  _ UIXHM, MO
Katheapa-pa3pabotumnk paboyen nporpammel TOT
Kypc, cemecTp 3 Kypc, 5 ceMecTp: 3 Kypc, 6 cemecTp
Yacobl 3ayeTHble
eANHNLbI
Nekuunn 18 0,5
[MpaKTnyeckune 3aHATUA ,
CeMunHapcKne 3aHATUA :
JlabopaTopHble 3aHATUSA 36 1
CamocTosiTeNlbHasa paboTa 54 15
dopma aTTecTaynm: 36 1
ak3ameH (5 cemecTtp)
3a4yeT (6 cemecTp)
3avet
Bcero 144 4

Ka3aHb, 2017 T.



Paboyas nporpamMma coCTaB/eHa C YydyeToM Tpe6oBaHuii PefepasnbHOro
rocyfapCTBeHHOro 06pa3oBaTe/ibHOro CTaHAapTa BbICLIero obpasoBaHua No 227 oT
12.03.2015 ropga, no HanpasneHuto 18.03.02 «3DHepro- M pecypcocbeperatouine
npoueccbl B XMMWYECKON TEXHONOTMW, HePTEXUMUM U OUOTEXHONOTUU»  ANs
npounsa MalunHbl 1 annapatbl XMMUYeCKNUX NPOU3BOACTB Ha OCHOBAHMUU Y4YeOHOro
nnaHa Habopa obyvarownxca 2015,2016,2017 rogos.

Pa3paboTumk nporpammbi:

accucteHTt Kagp. TOT C.B. Ma3saHoB
(LOMKHOCTD) (®.1.0)
Paboyas nporpaMmma paccmMoTpeHa 1 ofgobpeHa Ha 3acefgaHun Kadeapsl TOT ,,

npotokon ot 20.102017 r.Ne 4

3aB. Kadegpoit, npod. ®.M. N'ymepos
(®.1.0)

YTBEPXOEHO

MpoTOKON 3acefiaHMA METOANYECKO KOMUCCUM MEXAHNYECKOTO (haKynbTeTa
oT 30.10.2017 r. Ne 7

MNpencenatens KOMUCCUW, LOLIEHT A.B. NaBpnnos

HavanbHuk YMLU,, goueHT N.A. KntaeBa



1. Ilenu oceoenun oucyuniunst

I_ICJ'ISIMI/I OCBOCHUS THUCITUITIINHBI «TepMogHAMMKA» SIBIISFOTCS.

a) popMupoBaHUe 3HAHUI O METOJaX MPeoOpPa30BAHUS U UCIOIb30BaHUS TEIUIOTHI, a TAKXKE
HOPUHIUIBI 1€HCTBUA M KOHCTPYKTUBHBIE OCOOCHHOCTH TEIUIOBBIX U XOJOJWIBHBIX MAIIWH, TEIJIO-
Y IIapOreHEepaTOpOB.

0) NOAroTOBKAa CIENUAIUCTOB, BIAJCIOIIUX HAaBBIKAMM TI'PAMOTHOM SKCILTyaTalluu
COBPEMEHHOT'0 TEIUIOBOTO O00OPYHOBaHMS MPU MAKCHUMAJIbHONH SKOHOMHH TOIUIMBA U MaTE€pPHAaJIOB,
MHTEHCU(UKALUSA U ONTUMU3ALUS COBPEMEHHBIX SHEPrOTEXHOJIOTNYECKUX MPOLIECCOB

B) Ha 0a3e TEpPMOAMHAMHKH C MPHUBICYEHUEM ammapara HEKOTOPBIX JAPYIHX
(yHAaMEHTAIbHBIX JUCLMIUIMH OCYLIECTBISIETCAd pPacdyeT M IPOCKTUPOBAHME BCEX TEIUIOBBIX
JIBUTATENIell — MapOBBIX M Ta30BBIX TypOWH, PEaKTUBHBIX M PAKETHHIX IBUraTeNieil BHYTPEHHETO
CrOpaHus, a TaKXe BCEBO3MOXKHOTO TEXHOJOTMYECKOTro OO0OpYHOBaHUS, KaK-TO: XOJOIUJIBHBIX
MalIUH, CyIIWIbHBIX, CXKMKUTEIIBHBIX, JHEPrOTEXHOIOTUYECKUX U APYTUX YCTAHOBOK.

2. Mecmo oucuyunaunsl 6 cmpykmype 00pa3o8ameabHol RPozpammeol

Jucrunnaa «TepMoAMHAMHMKa» OTHOCHTCS K OUCYUNIUHAM NO 8blOOPY 6APUAMUBHOU
gactu OOIIl u dopmupyer y OGakanaBpoB no HampasieHuto nojarotoku 18.03.02 «3Quepro- u
pecypcocOeperaromnie mpomnecchl B XUMHUYECKOH TEXHOJOTHH, HEPTEXHUMUU U OHMOTEXHOJIOTHUH»
HaOOp 3HAHWH, YMEHMH, HABBHIKOB W KOMIIETCHUMH, HEOOXOJUMBIX JJIs  BBIIOJHEHHUS
NPOU3800CMEEHHO-MEXHONO0SUYECKOU, HAYYHO-UCCIe008AMENbCKOU, NPOEKMHOU U OPSAHU3AYUOHHO-
ynpaenenyeckotl NpoPecCHOHAIBHOMN NeATeIbHOCTH.

HJ’IH YCICITHOI0 OCBOCHUA AUCHUIIIIMHBI «TepMognHAMHUKa» 6al<aﬂa6p 10 HaIpaBJICHUIO

noaroroBku 18.03.02 «DHepro- u pecypcocOeperaroniye mporeccbl B XMMHUECKON TEXHOIJIOTHH,
HEPTEXUMHUH U OMOTEXHOJIOTHI» JOJDKEH OCBOUTH MaTepHall MPEIIIeCTBYIONINX JUCITUTUINH:

a) Maremaruka
0) ®usnka
Jucruminaa «TepMoTMHaMuKa» SIBISICTCS TPEIIISCTBYIONICH U HEOOXOAMMA TS YCIISITHOTO

YCBOCHHMS TIOCIICTYIOIIHMX TUCIIUTIINH:

a) TerutooOMeH,
6) Hacocbl 1 KOMIIpeccopsl.

3HaHMs, TOJMy4eHHbIE TPU H3YYCHUH JUCHUIUTUHBI «TepMoIuHaMHMKa» MOTYT OBITh

UCIIONTb30BAHBI TPH TMPOXOXKACHUHM TPAKTUK IPOU3BOACTBEHHO-TEXHOJIOTHYECKOW, MPOEKTHOM,
HAy4HO-UCCIIEIOBATEIbCKOM, OPraHU3alOHHO-YIIPABICHYECKOM W  BBIIIOJHEHUU  BBIITYCKHBIX
KBATM(UKAIIMOHHBIX ~ padoT 1o  HampaBieHuto  moarotoBku  18.03.02 «Duepro- wu

pecypcocOeperaroire Iporecchl B XUMHUECKON TEXHOIOTUH, HEPTEXUMHUH U OMOTEXHOJIOTHUI.



3. Komnemenyuu oéyyarowezocsa, popmupyemole 6 pe3yromame 0C80CHUA

OUCUUNIUHDL

1. (OIIK-2) crnocoGHOCTBIO — HCIIOAB30BaTh  OCHOBHBIE 3aKOHBI  €CTECTBEHHOHAYYHBIX
JUCLUIUIMH B MPOGECCHOHATBHON AEATENbHOCTH, MPUMEHSTh METOJbl MAaTEeMaTHYECKOTO aHalln3a U
MOJICJIMPOBAHHS, TEOPETUUECKOTO U IKCIIEPUMEHTAILHOTO HCCIICIOBAHMUS

2. (OINIK-3) cmocoOHOCTBIO HCIOIB30BaTh OCHOBHBIE €CTECTBEHHOHAYYHBIC 3aKOHBI IS
NOHUMAaHHS OKPYKAIOIIET0 MUPA U SIBIICHHH PHPO/IBI

3. (ITK-9) ciocoOHOCTBIO aHATTU3UPOBATH TEXHOJIOTHYECKUH TMPOIIeCcC KaK OOBEKT YIPaBICHUS

B pe3yniomame oceoenusn oucyuniunot 00y4aOuuiica 001)4cen:

1) 3HaTh: a) 3aKOHOMEPHOCTH OCHOBHBIX TEPMOAMHAMHMYECKHUX TIPOIECCOB C HUICAIBHBIM U
pEATbHBIM Ta3aMu;

0) cXeMbl ¥ LIUKJIBI TETJIOBBIX MAIIMH U XOJIOAWIBHBIX ycTaHOBOK, ux KII/]

B)  MNPUHUUNBl  ONTUMHU3AIMU  HHEPrOTEXHOJOTMUECKMX  CXE€M:  MPUHIMII
«MHOTOCTyNeHYaToCTW». [IpUHIMIBI, CBA3aHHBIE C BXOJOM M BBIXOJIOM 3HEPTOHOCHUTENEH.
[IpuHIUIBI pereHepanuy U UHTETPAIIHH.

2) VYmMerh: a) ompenensATh TEPMOJMHAMHUYECKHE IMapaMeTphl M TEIIOPU3UYECKHUE CBOWMCTBA
Pa3JIMYHBIX Ta30B, BOJASHOIO Mapa, XJaJ0areHTOB U IPYTUX BEUIECTB;

0) MoJIb30BaThCA MEPBBIM U BTOPHIM 3aKOHAMH TEPMOJIUHAMUKY;

B) II0JIb30BaThCS CIIPABOYHOM JIMTEPATYPOH, THarpaMMaMHu.

3) Brnagets: a) TepMOAMHAMUYECKMMH METOJaMU TMOBBIMICHHUS 3((HEKTUBHOCTH HCIOJIB30BAHUS

MOJABOAUMON SHEPTHUH.

4. Cmpykmypa u cooepiicanue oucyunaunwt « Tepmoounamuxay

OO01mast TpyI0eMKOCTh TUCIUTUIHHBI COCTaBIseT_4 3aueTHble equHuIlbl, 144 gacos.

Pazgen OueHovHble
JAUCIHUILINHBI Buabl yueOHoii padoThI cpeacTBa aJjisi
=3 (B yacax) NMpoOBeACHUs
Ne § NPOMEKYTOYH
n/m =z CemuHap oii aTTecTalUMN
© Jlexn | (ITpakTu-|JIabopaTtopH e 110 pasaejiaM
U |4ecKoe |bie paboThI
3aHSTHE)
5 CEMECTP
Tema 1. OcHOBHBIE TectupoBanue
1 | monsTHS M
onpeeaeHust
TEePMOJIMHAMHKH. 5 |1 - - 2
5 Tema 2. IlepBbiid 3amura
3aKO0H 5 |15 |- 10 3 | maboparopHbIX




TePMOJAMHAMMKH. pabor,
TECTHPOBAHHUE,
pernieHue
KOHTPOJIBHBIX
3a/1a4

Tema 3 OcHoBHBIE TectupoBanue,

3 | TEPMOMHAMHUIECK pernieHue

He MPoIecchl ¢ 15 |- 2 | KOHTPOJBHBIX

H1eaJIbHbIM Ia3oM. 3aa4

Tema 4. Bropoii - - TectupoBanue,

4 | 33K0H 2 2 | pemeHue

TEPMOIMHAMHUKH. KOHTPOJIBHBIX
3a/1a4

Tema 5. PeasnibHble - 8 3ammura

5 | Trasel 2 7 | mabopaTopHBIX

pabor,
TECTUPOBAHUE

Tema 6. TectupoBanue

Tepmoannamuka

6 | MoTOKa. HUcteuenne

U IpocceSIMpoBaHue

ra3oB H MapoB. 2 - 2

Tema 7. - - TectupoBanue

TepmoauHaMHu4ecK 2 4

7 Uil aHaJIu3

NpoIeccoB B

KOMIIpeccopax

Tema 8. Ilukiabl TectupoBanue,
nBUraTeJsie 3ammuTa
BHYTpPEHHEro 2 - 14 | pacuerHo-

8 |cropanus (IBC) u rpagueckoit
ra3zoTypoOMHHBIX pado1
ycraHoBokK (I'TY)

Tema 9. Ilukiabl - - TectupoBanue,

NMapoCcHJI0BBIX 1 3amura

9 YCTAHOBOK. pactcTHO-

rpadudecKoit
paboThI
Tema 10. IHuxasbl - -
10 |xoJ0aHMIBLHBIX 3 Tecrupoane
mo Temam 1-10
YCTAHOBOK.
HUTOI'O 3A5 18 i 18 36 Ik3zamen
CEMECTP 36
6 CEMECTP

Tema 5. PeanbHble [IpoBenenue u

11 | TaseL i i 18 g | cnaua pacuerso-

rpaduIecKux
pabor




Tema 11. Pacuer [IpoBenenue u

HHKJIA TeIJI0BBIX c/laya pacueTHo-
12 | nBurareueii ¢ 6 - - - 10 | rpadpuyeckoit

napoodpasHbIM paboThI

pado4YnM TesIoM

HUTOI'O 3A 6 3auem

CEMECTP ] ] 18 18

NUTOI'O 18 - 36 54 36

5. Cooepircanue neKYUOHHBIX 3aHAMUIL NO memam C YyKazaHueM (HOpMHUPYEMBIX

KOMITCTEHITUH.
Ne| Paznen Ya | Tema nexunonnoro | Kparkoe conep:kanue Dopmup
Il | JMCUMILUIMH | CbI | 3aHATHSA yeMble
/| I KoMImere
1| HIMHU
VYpaBHEHHE COCTOSIHUS MAECATBHOIO rasa.
T 1 TepMoauHamuyeckas
eMma 1. TepMoauHamMuyeckue nporeccel: | OIIK-2
o cucreMa. OCHOBHBIE
CHOBHbIC paBHOBECHBIE u HEPABHOBECHBIE,
rapameTpbl
TOHSITHUSI U COCTOSIHIS oOpaTtumble U HeoOpaTUMBbIE.
1 | ompeaeieHn | ] ' N3obpaxenue TEPMOJIUHAMUYECKUX
PaBHOBecHOE 1
A IIPOLIECCOB B PV-auarpaMme
HEPaBHOBECHOE
TEePpMOAMHAM
COCTOSIHHE.
HKH.
Tena 2, CymHocTtb MEepPBOTo 3aKOHa
TIepBhIii I1epBblit 3ak0H OIIK-3
TePMOJUHAMUKH,  (QOPMYITHPOBKA |
3aKOH 1,5 | TEPMOAUHAMUKH.
aHAIMTUYECKUE  BbIpakeHUs.  Pabora
TepMOIMHAM Temnora u pabota kak
MPOTAJIKUBAHUS. Texuuueckas u
HKH. (dbopMBI Iepeaun
pacrionaraemasi pabora.
sHeprud. [lonsarue o
BHYTpEHHEH 3Heprun | TeroeMkocThb rasoB Maccosas,
Y SHTAIBIIUU. o0OBeMHasT W MOJSIpHAsl TEIIOEMKOCTHU
(cpenHsii W UWCTUHHAs, u300apHas U
M30XOpHasi). 3aBUCUMOCTb TEIJIOEMKOCTH
2 ot Temneparypbl. Dopmysbl Al pacyeTa
TEIUIOBOTO  MOTOKa MO  CPEIHUM
TeroeMKkocTsiM.  CMecu  pabouux Ted.
CnocoObl  3amaHus  CcOCTaBa  CMECH,
COOTHOIIEHUS MEXJy MAacCOBbIMH U
O0OBEMHBIMU  JIOJNSIMH.  BbIuucieHue
rnapameTpoB COCTOSIHUS cMecH,
OIpelIeTICHUE KaXKYIICHCs MOJIEKYJIIPHON
MacChl M Ta30BOM IIOCTOSHHOM CMECH,
omnpeielieHue NaplUHabHBIX JaBICHUI
KOMITOHEHTOB.
Tema o o o
ema 3 N30xopHbIi, N30xopHbIi, M300apHBIi,
OcHOBHBIE . . . | OINIK-2
3 M300apHBIi, M30TEPMUYECKUI u annadaTHBIN
Tepmoaunam | 1,5 .
M30TEPMUYECKUN U mporeccel ux aHanmui3. M3o0paxenue B
H4ecKue o
anna0aTHBII koopauHarax Pv u TS. IloautponHsie
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Npouecchl ¢

IMPOLECCHI UX aHaJIn3.

npouecchl. OCHOBHBIE XapaKTEPUCTUKH

HaeajbHbIM MOJINTPOIHBIX MpoueccoB. O0odmaroniee
ra3om. 3HaYEHHUE MOJIUTPOITHOIO MpolLecca.
[Ipsimbie U oOpaTHbIe WKJIBI.
Tema 4. CyHoCTh BTOPOTO p P = OIIK-2,
. TepMoauHamMuyeckue KIIJT u
Bropoii 3aKOHa . OIIK-3
XONOAWIbHBIA  Kod(purment.  [{ukibr
3aKOH TEPMOJIUHAMUKHU. .
Kapno m ux cBoiicTBa. AHaauTU4YECKOE
TEePMOAUHAM OcHOBHEBIE
BBIpaXCHHE BTOPOTO 3aKOHA
HKH. (bopMyITUpPOBKHU . :
TEPMOJUHAMHUKHU. (TIEpBBII M  BTOpOI
BTOpPOTO 3aKOHA
unterpanbl  Kmaysuyca)  M3meHeHue
TEPMOJUHAMUKH.
SHTPONHH B OOPATUMBIX U HEOOPATUMBIX
TepMoauHamMuyeckue
mpoueccax.  [IpuHnmun  Bo3pacTaHus
LUKJIBI TETIOBBIX .
SHTPONUU  HM3OJIMPOBAHHON  CHCTEMBI
MaIIHH.
®dunocodekoe u CTaTHUCTUYECKOE
TOJIKOBAHHUS BTOpPOTO 3aKOHA
TepMoauHamMuku. Popmyna boapimana
[Tonsitue 00 3KCeprum, IKCEPreTHUCCKHUI
OaJlaHC U DKCEPTeTUICCKUIN K.I1.]T
[Tpomeccrr mapoodpazoanus B8 PV u TS | [TK-9
Tema CoiicTBa peabHbIX koopauHarax. BogsHol map Ilapametpsr
5.PeajibHbIE razoB OnpIT 9H,I[pIOC3 KUIIANIEeH JKUJIKOCTH, CyX0ro
rasbl. U ypaBHCHHC HACBIILICHHOTO napa, BJIQKHOT'O
COCTOAHHUSA PCAIBHBIX | HACBIIIEHHOI'O I1apa U MEPerpeToro Inapa.
ra3oB. Crioco0bl VYpaBHeHue Knaneiipona-Knaysuyca.
OTIPCACIICHUS AHanu3 TPOIECCOB B PEaJIbHBIX razax C
koo dunnenTa nomotpio Tadauiel TCBII u nuarpamm
C)KMMAacMOCTH. hs u |qp_h
VYcnoBue mepexona 4epe3 KpUTHYECK OIIK-2
T 6 YpaBHeHUE TIEPBOTO pexon P P YyIo
ema 0. SaKOHA ckopoctb. Commo  JloBams.  Pacuer | [1K-9
Tepmoauna MPOIECCOB MCTEUEHHSI PEabHOTO rasa C
TEPMOJUHAMUKH IS
MUK IMOMOIIIBEO hs-auarpammel.
notoka. Ilonstue o L .
NoToKa. COLUTOBOM M JIeiCTBUTENbHBIA TPOIECC HCTECUEHUS.
HUcreuenue u b dy30pHOM [TapameTpsl 3aTOPMOKEHHOTO MOTOKA.
Apoccempo poccenupoBaHre Ta30B U IApOB.
TEYEHHH ra3a.
BaHHE ra3oB CymHoCTh nponecca IpoCCeTMpOBaHus U
CxopocTh ra3a u ero
H napos. o ero ypaBHeHue. M3meHeHue mapaMeTpoB
MacCOBBIN pacxo[ npu
B mpoliecce apoccenrpoBanus. [lonstue
anna0aTHOM TEYECHUMH.
. 00 oddexre JIxoyns - Tomrmcona.
CBs3b KPUTHUYECKOI
OcoGenHoctu JPOCCENINPOBAHUS
CKOPOCTH UCTEUYEHHUS C
. UJeaIbHOTO U peanbHOro ra3zon. [lonsTue
MECTHOU CKOPOCTHIO
o Temneparype uHBepcuu. [Ipaktuueckoe
pacrnpocTpaHeHus
HCIOJIb30BaHNE nporecca
3ByKa. Kputnueckoe
JPOCCEINPOBAHUS. VYcinoBHOE
OTHOIIICHUE
N n300pakeHNE nporecca
JaBJICHUH.
apoccenmupoBanuss B hS-  wm TS-
auarpammax
Tema 7. [Tonnas pabora, 3arpauenHas Ha npuson | [TK-9
T Knaccudukamms p ’ é) g A
epMOJUHA KOMIIpeccopa. JTUSTHUE o0bema
PMOJIHH KOMITPECCOPOB U P p
MHYeCcKH i . BpPEJHOIO TMpOCTpaHCTBa Ha paboty
MPUHIIUI JIEHCTBUSI.
aHaJIN3 KOMIIPECCOPOB. MHoroctynenuaToe
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NMPOLECCOB B N3orepmuueckoe, ckarue. Mzob6paxenne B Pv- m TS-
KOMIIpeccop annabaTHOE U quarpaMMmax TEPMOJIUHAMUYECKUX
ax MTOJIUTPOITHOE CHKATHS. | IPOLIECCOB, MPOTEKAOIIUX B
KOMITpeccopax. OTHOCHUTENIBHBIN
BHyTpeHHuil KIIJ[ xommpeccopa. Pacuer
MOTE€Ph HSHEPTrUU U  AKCEPreTHUYECKHI
KII/] xomnpeccopa
N Tepmonunamuueckue u skceprerudeckue | [1K-9
T 8 [TpunIMn nercTBus N
€ma o. KII uwuxnoB JIBC. CpaBHUTENbHBII
nopmiHeBbix JIBC.
Huxib aHaIM3 TEPMOAVMHAMUYECKUX  I[UKJIOB
. [MKITBI C M30XOPHBIM
ABHUTraTesen JIBC
BHYTpeHHer 1 1300apHBIM
0 cropaums MOJIBOJIOM TEILJIOTHI.
s | (TBC) n [lukn co cMemanHbpIM
ra30TypoHH MOJIBOJIOM TEILJIOTHI.
HBIX N306paxeHne HUKIOB
B Pv-u TS-
YCTAHOBOK arpaMmax
aTrTy) ’
IIytm  moBeimenus  skoHOoMHuHOCTH | ITK-9
[TpunnunuansHas
Tema 9. . MapPOCHIIOBBIX YCTaHOBOK.
cxema napoCUIOBOU .
Hukasr Temmopukannonusii nuki. [loHsTHe o
ycTaHOBKU. L{uki
IapoCH/10BBI PeHKIHA 1 ero LUKJIaX aTOMHBIX CHJIOBBIX YCTaHOBOK.
X DKCepreTuyecKuit aHaJIu3 IIUKJIOB
Hccae0BaHue.
YCTaHOBOK. MIapOCUJIOBBIX YCTaHOBOK.
BnusHue HavanbHBIX
9 1 KOHEUYHBIX
rnapameTpoB Ha
tepmuueckuid KI1J]
nukia PeHkuHa.
N3o0paxenue nukia
B PV, TS u HS
JarpaMmax.
Tema 10. XOJIOAUILHBIA ko3 huLueHT u | OIIK-2,
€ 0 Knaccudukanus a (buny
IMukiabl XOJIOAOTIPOU3BOIUTEIBHOCTb. Hukn | T1IK-9
XOJIOAMIIBHBIX . N
X0JOAWIbHBI BO3 HOM XOJOIWJIbHOM YCTaHOBKH.
0107 ycTaHOBOK. PaGoune Ayt A Y
X Tena Huxbt MapOBBIX KOMITPECCOPHBIX
1 | ycranoBok. ' XOJIOMIBHBIX YCTaHOBOK. [loHsiTHe 00
0 aOCOpOLIMOHHBIX W MapOKEKTOPHBIX

XOJIONMIBHBIX YycTaHOBKax. Ilomyuenue
COKMKEHHBIX ra3oB. O0Iue NpUHIUIBI U
CIOCOOBI  JIOCTHXKEHHMSI ~ CBEPXHHU3KHUX
TeMIIepaTyp

6. Cooepitcanue cemunapcKkux, RPAKmMuU4ecKux 3anamuil (1a60pamopHozo NPaKmMuKyma) —
HE TPEYCMOTPEHO yUEOHBIM TUIAHOM

7. Cooeprcanue 1a00pamopuvlx 3aHAMUIL (eCiu nPedycMompeHo y4edoHblmM nianom)
VY4eOHBIM IJIAHOM NPEAYCMOTPEHO MPOBEACHUE JAOOPAaTOPHBIX 3aHATUN MO AMCLUUILUIMHE
«TepMoaAMHAMHKA» JUIS CTYACHTOB 04HOM (hopMbI 00ydeHus B o0beMe 36 4acos.
Lenp mpoBeneHMs TaOOPATOPHBIX 3aHATUN — YCBOCHHUE JICKIIMOHHOTO MaTepuaa, a Takxke
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BbIpa0OTKa CTyJIEHTAaMH YMEHHM, CBA3aHHBIX C 00paOOTKOMN SKCIEPUMEHTATbHBIX TaHHBIX.

Ne Pasznen Yac | HaumenoBa Kparkoe conep:kanue dopmMupyem
n/m | JUCUMIIMHBI bl HHe ble
JabopaTopH KOMIIeTEeHIH
0ii paboTbI "
5 CEMECTP

1 Tema 2. 10 N3mepenne TemnoemkocTs ra3zoB Maccosas, | OIIK-2,
IepBbIii 3aKoH TEIJIOEMKOCT | 0ObeMHas " mosisiprast | ITK-9
TePMOIMHAMMK U BO3IyXa TEMI0EMKOCTH (cpenHsist "

. VCTUHHAS, n3o0apHas "
H30XOpHas). 3aBHUCUMOCTD
TEIJIOEMKOCTH OT TEeMIIepaTyphbl.
®opmyIbl Uil pacdyeTa TerioBOro
MOTOKa 1o CpeIHUM
TEMIOEMKOCTSIM.

2 8 Uccnenosanu | [Iporiecchr  mapooOpazoBanmsi B | OINIK-2,
Tema S. e mnpoueccos | PV u TS koopaunartax. Boxsnoii | OTTK-3
PeanbHbie C  BIJAXHBIM | Iap [TapameTpsl KUTISAIIEH
rasspl. BO3yXOM JKUIKOCTH, CYXOr'0 HACBHILIEHHOTO

napa, BIJIQXHOTO HACHIIIEHHOTO
napa u Ieperperoro mnapa.
6 CEMECTP

1 Tema 5.18 Uccnenoanu | CoiictBa peasbHbIX Ta30B OmbiT | OIIK-2,
PeanbHble e PV - OHupaproca u ypaBHeHue coctosiHus | OITK-3
rassbl. qUarpamMmbl | pealbHBIX  Ta3oB. Crioco0mr

VIIEKHUCIIOTO | ONPEACIICHHS koa(urmenta
ra3a (OmpIT | CKUMAEMOCTH.
DHJIpIOCa)

2 10 UccnenoBanu | YpaBHeHHE Kuaneiipona- | OIIK-2,
Tema S. e kpuBoii | Knaysuyca. Anamus mpomueccos B | ITK-9
PeasbHbie HAaCBIILICHUS pea’lbHBIX Traszax ¢ IOMOIIbIO
ras’bl. BOJISIHOTO tabmmusl TCBII

napa

JlaGopaTopHble 3aHATHS

MIPOBOJISATCS] B MOMEIIEHHUSIX YU4EOHBIX M HAy4HBIX JaOopaTopuid
kapeapel «Teopernyeckue OCHOBBI TEIJIOTEXHUKM» C UCIOJIb30BAaHUEM JIAOOPAaTOPHBIX U
MCCJIEIOBATEIbCKUX IKCIIEPUMEHTAIbHBIX YCTAHOBOK U CTEH/IOB.

8. Camocmoamenvuas paboma 6aKanaepa/macucmpanma/acnupanma

Ne Tembl, BLIHOCHUMbIE HA Ya ®opma CPC dopmupyeMble
n/n CaMOCTOSITEJILHYIO PaboTy Chl KOMIIeTeHIMH
5 CEMECTP

1 Nzyuenue teopernueckoro | 12 | IIpopabotka Tteopermyeckoro | OIIK-2,
(JIEKIMOHHOTO) MaTepuasia B TCUCHUE Marepuana OIIK-3,
ceMecTpa I1K-9

2 [oaroToBka k 1a60paTOPHBIM 10 | IIpopabotka Tteopermyeckoro | OIIK-2,

pabotam ohopMIICHIE OTYETOB Mareprana, pacuer | OIIK-3,
71a00PaTOPHBIX paboT I1K-9

3 BrinmonHenue pacuetHoi paboTsl Ha | 16 | Beimonnenue pacuetHo- | OIIK-2,




TeMy: «Pacuer 1WKIa  TEIJIOBBIX rpadguIecKoro 3amanms, | [1K-9
JIBUTATENIC ¢ ra3000pa3HBIM PadovIrM oopmIleHHE OTYETa
TEIIOM))
6 CEMECTP
[ToxmroToBka K J1abOpaTOPHBIM 10 | Pacuer maboparopusix pador | OIIK-2,
paboTam oopmIIEHHE OTUYETOB OIIK-3,
I1K-9

BrimonHeHne pacuetHoi paboTel Ha | 8 Brimonaenue pacuetHo- | OIIK-2,
Temy: «Pacuer 1MKIa  TEIJIOBBIX rpadguIecKoro 3aganus, | OIIK-3,
JIBUTATEIICH ¢ mapooOpasHbIM PadovIrM odopmIieHHE OTYETa ITK-9
TEIIOM))
9. Hcnonv3oeanue peitmunzo80i cucmemvl OUeHKU 3HAHUIL.
[lpu omeHke pe3yabTaTOB JCSATEIBHOCTH CTYIEHTOB B  paMKax  JTUCIHILIMHBI

«TepMoanHaAMHKa» HCIONB3YETCS PEUTHHTOBas cucTeMa. PeTiHTroBasi omneHka GopMupyercs Ha
OCHOBaHUU TEKYIIETO M MPOMEXYTOYHOTO KOHTPOJIs. MakCuMallbHOE 1 MUHUMAJIbHOE KOJIMYECTBO
0aJJTOB TIO Pa3IMYHBIM BUJAM y4eOHOM paOOTHI OMKMCAHO B MOJOKEHUH O PEUTHHTOBON CHCTEME.

[Tpu u3yyeHnn ykazaHHOM IUCHUIUIMHBI TPEyCMaTPUBAETCS:

- 5 cemecTp: NpOBEACHUE TECTUPOBAHUS, cAada JJab0paTOPHBIX PabOT, KOHTPOJIBHBIX 3a/1a4
U pacueTHO-TpaduuecKkux padoT. 3a ATH BUILI padOT CTYICHT MOXKET MOJYyYUTh KOJTUYECTBO 0aIOB
— ot 36 10 60 (cM. Tabnuiy). B pe3ynbTaTe MakCUMalIbHBIA TEKYIIHMH pEUTHHT cOCTaBUT 60 GaioB.
3a 9K3aMEH CTYIEHT MOXKET IOJIYYHTh MaKCUMajbHOE KoinuecTBO OamioB — 40. B wurore
MaKCUMaJIbHBIM PEUTHHT 32 U3y4eHUE AUCIUIUTHHBI cocTaBisieT 100 6amios.

- 6 cemecTp: ciada J1abOpaTOPHBIX PabOT U pacueTHO-rpadudIecKoi paboThl. 3a 3TU BUIBI
paboT CTYIEHT MOXKET MOJYUYUTh KOJaudecTBO OaiutoB — ot 60 1o 100 (cm. Tabnwmiry). B pesynbrare
MaKCHUMaJIbHBIA TeKymuid peTuHT coctaBut 100 Gamios.

OueHOYHBIE CPeICTBA | KoJj-Bo \ Min, 6a;u10B | Max, 6aji0B
S cemecTp
JlabopaTopHas paéora 2 16 26
TecTtupoBanue 1 3 5
PacueTrHo-rpaduueckasi pabora 2 14 24
KounTtpoJbHble 3a1a4n 1 3 3
JK3aMeH 24 40
Hroro: 60 100
6 cemecTp
JlaGopaTopnas paGora 2 36 50
PacueTrHo-rpaduueckasi pabora 1 24 50
Hroro: 60 100
10. Ouenounwvie cpeocmea 011 meKyue20 KOHMPOJIA YCHRECAEMOCHU, NPOMENHCYMOUHOU
ammecmauuu no umozam 0C60€HuUA 0ucuunﬂuubt
OueHouHble  cpeacTBa Ui TPOBEACHUS  TEKYIIEro  KOHTPOJS  YCIEBAaE€MOCTH,

MIPOMEKYTOUHOM aTTECTAIlMK 00YJarOITUXCs U UTOTOBOM (TOCYIapCTBEHHOW UTOTOBOM) aTTECTAIUH
pa3pabaThIBalOTCSl COTJIACHO MOJIoKeHHI0 0 DOHIaX OIEHOYHBIX CPENICTB, pacCMAaTPUBAIOTCA Kak
cocTaBHas 4acTh paboueil mporpaMMbl 1 0GOPMIISIOTCS OTJEIbHBIM TOKYMEHTOM.

11. Hugpopmayuonno-memoouueckoe obecneuenue oucyunaunvl <TepMoguHaMHuKa»

11.1 Ocnosnaa numepamypa

[Ipu u3yueHun aucuuIIuHbl «TepMoAMHAMHMKAa» B KayeCTBE OCHOBHBIX MCTOYHHUKOB
nH(pOpMalliK PEKOMEHTYeTCsl UCIOIb30BaTh CIEAYIOUIYIO JTUTEPaTypy.
OcCHOBHbIE HCTOYHUKH HHPOPMAIH

Kos-Bo 3Kk3.
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Tensonepegada [YuebHukn] : y4yeb, nocobue pans

HeaHepreT. cney, By3oB / B.B. HawoknH — 4-e u3g,,

ctepeotun. — M.: As-book, 2008 — 470 c. : un.,

Tabn.

2. Wwunosa C.B. Xwumnueckad TepmMoAMHaMUKA DneKTPOHHAS onmbnnoTeka YHWNL,
[OneKkTpoHHbIN pecypc] : MeToh, PYKOBOACTBO K KHUTY

npakT. 3aHAaTuaAM / KasaH, roc. texHon. yH-T ; C.B. http://ft.kstu.ru/ft/978-5-7882-XXX-
LLnnosa [n ap.] — KasaHb : KHUTY, 2009 — 116 c. Shilova_himicheskaya-termodinamika.pdf
: Tabn. [ocTyn ¢ IP agpecoB KHUTY

3. AmupxaHos [.I'. TexHW4eckas TepMOAMHAMUKa SneKTpOHHas onbnmoTeka YHNL,
[3nekTpoHHbIN pecypc] : y4ed, nocobue / KazaHCKMin KHUTY

Haf. wuccnepd. TexHon. yH-T ; AO.I. Amupxados, P.[. http://ft.kstu.ru/ft/Amirchanov-
AmupxaHoB — KasaHb : KHATY, 2014 — 264 c. : tekhnicheskaya.pdf

nn. focTyn c IP agpecos KHUTY

11.2 flononHnTeNbHaa nnTepaTypa

B kauyecTBe [OMOSHUTENbHBIX WCTOYHWMKOB WH(OPMALMM PeKOMEHAYETCH WCMOo/b30BaTh
CNeflytoLLy0 IMTepaTypy:

[ononHnTeNbHbIE UCTOYHUKK MHOpMaummn Kon-Bo 3ks.

1 Kypb6aHranees M.C. TexHu4yeckas TepMOAUHAMMKA DneKTpPOHHas onbanoTeka YHWL,
[3neKTpoHHbIN pecypc] : MeToanueckue ykaszaHusa K KHUTY
nabopartopHbiM pabotam / M.C. Kypb6aHranees, A.A. http://ft.kstu.ru/ft/Kurbangaleev-
Myxamagues, N.X. XaipynnvH ; KasaH, Hag. uccnes. tekhnicheskaya termodinamika_MU.pdf
TexHon. yH-T — KasaHb : M38-80 KHUTY, 2014 — focTyn c IP agpecos KHUTY
60 c.:wmn.
2. HapbiwknH [. . Xumnueckasa tepmogmHamuka ¢ IbC «znanium.com»
Mathcad. PacyeTHble 3afaum : YyebHoe nocobue — 1 http://znanium.com/go.php?id=503896
— Mocksa ; Mocksa : M3patenbckuii LileHTp PUOP : [locTyn ©3 nt060/ TOYKM MHTEpHETa
OO0 "HayuHo-m3gatenbckuii  UeHTp WH®PA-M", nocne pernctpauum ¢ IP-agpecos KHATY
2016,— 199 c.
3. TvH36ypr B.J1. C60pHMK 3agay no obuiemy Kypcy IbC «KOHCYNbTaHT CTyAeHTa»
u3nkn. KHura Il. TepMmognHamMuka U MOMeKynsapHas
¢m3nka / TwH3bypr B.J1. ; JleBuH J1.M. ; CuByxuH httr>:/iwww.studentlibrary.ru/book/ISBN5
A.B. ; Axosnes N.A. — Moscow : dusmatimt, 2006 922106031.html
— COopHKMK 3agay Mo obwemy Kypcy msnkn. KHura Joctyn ©n3 1060  TOUKM  MHTEpHETa
II.  TepmognHamuka W  MOMEKynspHas  (m3mKa nocne peructpauyum c IP-agpecos KHATY
[3nekTpoHHbI pecypc] / TuH36ypr B.J1., JleBuH J1.M.,
CuByxvH [. B., Akosnes W.A.; lopg pea. 4. B.
CuByxuHa. - 5-e u3fg., crep. - M. : PUIMATIINT,
2006.

11.3 SNeKTPOHHbIE UCTOYHUKN NH(opMaLmnn
Mpn  n3ydeHUn AUCLUNAUHBLI  «TepMoAMHaMUKa» B KayeCTBe  3MIEKTPOHHbLIX  WCTOYHMKOB

MHOpMaLMK, PEKOMEH/YETCS UCMONb30BaTh CrieAyHOLLME NCTOUHUKMNL

1 AnekTpoHHbIN KaTtanor YHULL KHATY - Pexxum goctyna: http://ruslan.kstu.ru/
2. AnekTpoHHaa 6ubnunoteka YHULL KHATY - Pexxum pgoctyna: http://ft.kstu.ru/ft/
3. OBC «KoHCynbTaHT CTyaeHTa» - Pexxum goctyna: http://www.studentlibrary.ru
4. 3BC «znanium.com»-*.Pexxnm fgoctyna: WWW.Znanium.com

| ®EAEPABHOE MOCLUTCTBEABOE BHOMKETHOE
CornacoBaHo: |2 p BLXLHO

3aB. cekTopom OKY ®

[AMADeNO-HaYUHBI i
IL /u HpsATpAyaunoHHbIA LEeHTP 1


http://ft.kstu.ru/ft/978-5-7882-XXX-Shilova_himicheskaya-termodinamika.pdf
http://ft.kstu.ru/ft/978-5-7882-XXX-Shilova_himicheskaya-termodinamika.pdf
http://ft.kstu.ru/ft/Amirchanov-
http://ft.kstu.ru/ft/Kurbangaleev-tekhnicheskaya_termodinamika_MU.pdf
http://ft.kstu.ru/ft/Kurbangaleev-tekhnicheskaya_termodinamika_MU.pdf
http://znanium.com/go.php?id=503896
http://www.studentlibrary.ru/book/ISBN5
http://ruslan.kstu.ru/
http://ft.kstu.ru/ft/
http://www.studentlibrary.ru
http://www.znanium.com

12. Mamepuanvno-mexnuueckoe odecnedenue OUCYUNIUHBL (MOOYIA).

Ha xadenpe TeopeTHueckux OCHOB TEIUIOTEXHUKH B y4€OHOM MpOIlECCE€ MPH BHIOJHEHUU
71a00paTOpHBIX PabOT M MPAKTUUYECKUX 3aHSATUH HCIIOJIb3YeTCS COBPEMEHHAs BBIYMCIUTEIbHAS
TexHHKa. KoMIbIOTEpHBI Kilacc YKOMIUIEKTOBAaH HEOOXOJUMBIM KOJMYECTBOM MEPCOHAIbHBIX
koMmrbioTepoB PC AT u mporpammHbiM oOecriedeHueM. B kaduecTBe MaTeprHanibHO-TEXHHUYECKOTO
oOecrieueHrs] NUCHUIUIMHBI HCTOIB3YIOTCS MYJIbTUMEIUNHBIE CpEICTBa; HAOOpHI ClIaliIoB U
KMHO(DWIBMOB; I€MOHCTPALMOHHBIE PUOOPHI; TPU HEOOXOIUMOCTH — CPEICTBA MOHUTOPHUHTA U
T.1.

1. JleKIIHOHHBIE 3aAHATHA .
a. KOMIUIEKT 3JIEKTPOHHBIX NPE3EHTAIUH, CIIaii/I0B, BUICO(PHIbMOB
2. JlaGopaTopHbie padoThI:
a. nabopatopus A-23 ocHamieHa JabOpaTOPHBIM 00OpPYIOBaHHWEM JUIS TPOBEACHUS

paboT: ucciuenoBaHue MPOLECCOB C BIAKHBIM BO3JIyXOM, U3MEPEHHE TEIUIOEMKOCTH BO3yXa,
uccienoBanve PV - nuarpaMMel yriaekucioro rasa (onslT DHJIprOca), UCCIEI0BaHUE KPUBOU
HACBILLEHUS BOJSHOTO Mapa.

b. naboparopus A-35 (KoMIbrOTepHBIH Ki1acc) OCHAIIEHa 8§ KOMITBIOTEpaMH,

C. m1a0JIOHbl PacyeToB W OTYETOB MO JAOOpaTOpHBIM paboTaM MpEACTaBIICHBI B
AJIEKTPOHHOM BHJIE,

d. pe3ynbTaThl pacyeToB 0(hOPMIISIOTCS Ha MPUHTEPE.
13. Obpazoeamenvhovie mexnonozuu
VYienpHBIM Bec 3aHATHN, MPOBOJMMBIX B HHTEPAKTUBHOW (opme oOydeHmsi cocraBisier 18

yacoB. JIGKIIMOHHBIC 3aHATUS TMPOBOAATCS TPH IMOMOIIM TPOCKTOpa B BHUAEC NPE3CHTANMA M
CJIalIOB.
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JlncT nepeyTBepXKaeHUs1 paboyeil nporpaMmmbl

Paboyas nporpamMma no AncumnamHe «TepMognHaMmMKa»
(HanmeHOBaHVe ANCUWMINHBI)
Kop’\yr>lﬂou’\ ” X AW ence”™X

NePecMOoTPeHa Ha 3acejaHnN Kadeapbl TeOpeTUUECKME OCHOBbI TEM/IOTEXHUKN

(HavmeHoBaHWe Kadenpbl)

Ne [Jata Hannuve Hannuue Mopnuck Moanwuck Mognuck
n/n  nepeyTBepXAEHUS  U3MEHEHWIA  M3MEHEHW B pa3paboT-  3aBefyloLero  HavanbHUKa
P (npoTokon Crnucke yumka Pr1 Kaheipoii yML,
3acefjaHus nuTepartypsl
Katheapbl Ne oT
20 )
1 MpoTokon
3acefaHus
Kadeapbl HeT HeT
Ne 1

Ot 28.08.2018 .



