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1. Hesn n 32524y AUCHUTIIHHBI

Heabto wu3ydennss aucuMIIMHbI «TexHuuyeckas TEpPMOAMHAMHMKA» SBISETCSA OCBOCHME
OCHOBHBIX 3aKOHOB TEPMOJAMHAMHUKHU. l3yueHne METONOB TMOIy4YeHHs, TNPeoOpa3OBaHMS,
nepeaayy U UCTOIb30BaHUS TEIUIOTHI.

[lpy W3NOXKEHMHM JUCUMIUIMHBI W3Yy4aloTcs (YHIAMEHTAIbHBIE 3aKOHBI TEXHUYECKOH
TEPMOJIMHAMMKH, SIBJISIFOIIMECS OCHOBOM (DYHKLIMOHHMPOBAHMS TEIUIOBBIX MAIUH, allapaToB U
uX 9(QPEeKTUBHOCTH, pPacCMATPUBAIOTCS padOYUe TPOIECCHl, MPOTEKAIOMIMX B TEIUIOBBIX
MallliHaX, UCCIENYIOTCS CBOMCTBAX pabO4MX Tel U TEIJIOHOCUTEIIEH.

3agaveli  u3yyeHHs] JHUCHMIUIMHBI  SBJIIETCS  NPUOOpPETEHHME  HABBIKOB  aHAIIN3a
TEPMOJMHAMMUYECKUX  CHUCTEM,  BbIpAaOOTKAa  IPAKTUYECKMX  HABBIKOB  ONpEAEICHUs
TCPMOANHAMHWYCCKUX CBOMCTB pa60tmx TCII U TGHHOHOCHTCHCﬁ, SHA4YCHUA TCPMOJUHAMUYCCKUX
XapaKTepUCTUK MPOLECCOB € OJHO- M 2-X (ha3HbIMU PAOOYMMM TeJaMU M TEIUIOHOCUTEISIMHU.
Bb100p 3aKOHOB U 3aKOHOMEPHOCTEH Ul pacyeTa U aHalIKu3a IPOLECCOB B TEIIODHEPTeTHUECKUX
yCTaHOBKaX, METOJIOB OLIEHKU TEIUIOBOM >(PdekTUBHOCTH 1MKIOB TOVY, ompenenenue, pacyer
npoueccos B TOVY u nokaszateneil TemioBoil sSkoHoMuyHocTH TOVY.

2. MecTO AMCHUIIMHBI B CTPYKTYpe 00pa30BaTe/IbHOM MPOrPaMMbl

Juctumimna «TexHuueckas TepMOJMHAMHUKa» OTHOCHUTCS K Oyoky 1, o0si3aTesbHON YacTu B
yueOHOM miaHe HampaBieHus 13.03.01 «TemnosHepreTrka U TEIIIOTEXHUKA» | MPEIyCMOTpEeHa
s u3ydeHust B 3 um 4 cemectpax. Jus um3ydeHust kypca TpeOyeTrcs 3HaHUE: (DHU3HKH,
MaTeMaTHKHU, XUMUU, HAYEPTATEIbHONH T€OMETPHUU.

B cBolo ouepenb, MdaHHBI Kypc, IOMHMO CAaMOCTOSATEIbHOTO 3HAu€HUs, SIBISIETCA
NpeIIIecTBYIOMEH  JUCHUIUIMHOW A CHelHalbHBIX  KypcoB:  TemmomaccooOMeH,
I'unporazonunamuka, KorenbHble yCTaHOBKM M IaporeHeparopbl, TypOuHBI TEIJIOBBIX U
ATOMHBIX AJEKTPUUYECKUX CTaHINI, TeXHOIOrnuecKre YHEProHOCUTENU NPEANPUITUN U T. 1.

3. IlepedyeHp IUIAHMPYEMBIX Ppe3yJabTATOB OOy4YeHHsI MO JMCHMILIMHE (MOZYJIIO),

COOTHECCHHBIX ¢ HHAUKATOPAMHU JO0CTUKCHU S KOMIeTeHIInii



Taoauna 1

Koa mo ®I'OC

I/IH)II/IKaTOPLI JOCTHIKCHUSA

Ilnanupyemblie pe3yabTaThbl 00ydyeHusi no aucuuiuiage (3YB)

Ob6menpodeccnoHalbHbIE

OIIK-3 Cnocoben
JIEMOHCTPUPOBATH IPHMEHEHHUE
OCHOBHBIX CIIOCOOOB IOJTyUEHHS,
npeoOpa3oBaHus, TPAHCIIOPTA U
WCTIOJIb30BAaHUS TETUIOTHI B
TEIUIOTEXHUYECKUX YCTAaHOBKaX M
crcTeMax.

OIIK-3.3. Hcnonw3yer 3HaHUE
Ter10(hU3NIeCcKUX CBOMCTB pabovmX Tell MpH
pacuerax TEIUIOTEXHUUYECKUX YCTaHOBOK U
CHUCTEM,;

OIIK-3.4. JlemoHCTpUpYET IOHUMaHUE
OCHOBHBIX 3aKOHOB TE€PMOJIMHAMUKHU U
TEPMOJUHAMHYECKUX COOTHOLICHMUI;
OIIK-3.5. IlpumeHnser 3HaHUS  OCHOB
TEPMOIUHAMUKH IE pacueroB
TEPMOJUHAMHYECKUX TMPOIECCOB, IHKIOB U
ux IIOKA3aTENIEH.

3HATh:

OCHOBHBIE IPUHIIUIIBI ¥ CIIOCOOBI TpaHC(HOpMAIK SHEPTUH;
OTpaHUYEHUs], CBA3aHHbIE C TpaHCchOpMaIMel YHEPTUH, TEPBBII
Y BTOPOU 3aKOHBI TEPMOJIMHAMUKHY;

OCHOBHBIE TEPMOAMHAMHUYECKUE JHarpaMMbl, HX CBOWCTBA,
TEPMOJIMHAMHUYECKHE IIPOLIECCH] U UX XapPAKTEPUCTUKH;

METOABl aHAJIM3a TEPMOJMHAMMYECKUX ILMKIOB, METOJBI
ITOBBIIICHUS 3 HEKTUBHOCTH TEXHUYECKUX
TEIJIO3HEPIreTUYECKUX YCTAHOBOK.

yMeThb:

HCIOJIb30BaTh OCHOBHBIE 3aKOHBI TEPMOJIUHAMUKH [IPU PELICHUN
TEXHUUYECKUX 3ajau;

M0JIb30BAThCSA AHAJUTUYECKHMM METOJIOM pacueTa Ta30BbIX
IIUKJIOB M PACCUMTHIBATh UX XapaKTEPUCTHUKH;

MOJIb30BaTbC  METOJIOM pacyeTra JAuarpaMm IapOBOJSHBIX
LUKJIOB U IIMKJIOB XOJIOJUJIbHBIX YCTAHOBOK M PACCUMTHIBATH MX
XapaKTePUCTUKH.

BJIAJIETh:

HABBIKAMU B HCIIOJIb30BAHUM YpPAaBHEHUN M CHpPaBOYHBIX 0a3
JNAHHBIX JUIsI  OTNPEACNICHUs TEePMOJMHAMHYECKUX CBOWCTB
pabounx Ten U TEIUIOHOCHTENEH, B TEPMOJMHAMUYECKOM
aHaJIM3€ TMPOIIECCOB M TMOKAa3aTeJIe TETUIOBOH SKOHOMHUYHOCTH
TOY.




4. O0beM IMCUMILVIMHBI M BUABI Y4e0HOiI1 padoThI

Taoauma 2
Bcero yacos/ CemecTpsl
Bun y4yeoHoii padoThl 3a4.el1. 3 4 3 ‘ 4
[0101]0) 30 (010 0] 300
KonTakTHasi padora (Bcero) 99/2,7 | 34/0,9 | 51/1,4 | 48/1.4 | 20/0,55 | 14/0,4
B Tom uuncne:
Jlexuyu 33/0,9 14/0,4 17/0,5 16/0,5 8/0,22 6/0,17
[TpakTHU4eCKue 3aHsTH 33/0,9 10/0,3 17/0,5 16/0,5 6/0,17 | 4/0,11
JlaGopaTopHbie pabOThI 33/0,9 10/0,3 17/0,5 16/0,5 6/0,17 4/0,11
CamocTrosiTeibHasi padoTa (Bcero) 63/3,2 | 164/5,0 | 39/1,6 | 24/1.4 | 88/2.4 | 94/2,6
B Tom uuncne:
Kypcogas pabota (mpoekr) 12/0,3 40/1,1 12/0,3 40/1,1
Pacuetno-rpaduueckue paboTsl
WTP 9/0,25 34/0,9 | 9/0,25 34/0,9
Pedepatst
Jlokmagel
[Ipe3enTanuu
U (unu) opyeue 6uowi
CAMOCMOSIMENbHOU PAbOMbL:
[onrotosia Kk 1aboparopHsM 12/0,9 | 36/1,0 | 6/02 | 6/02 | 1805 | 18/0,5
paboTam
[ToAroToBKa K MPaKTUICCKIM 12/0.8 36/1,0 16/0.5 6/0,2 6/0,2 18/0.5
3aHATUAM
IloaroToBka K 3a4eTy
[ToAroToBKa K 3K3aMeHY 18/0,5 | 18/0,5 9/0,25 9/0,25 18/0,5 18/0,5
KonTtpoJib 54/1,5 18/0,5 18/0,5 36/1 9/0,25 9/0,25
BI/I)I OTYETHOCTH 3K3aMC€H 9K3aMCH 9K3aMCH 3K3aMC€H JK3aM€EH J3K3aMCH
Obmasn BCETO Bl 36 | 216 | 108 | 108 | 108 | 108
TPYA0EMKOCTH Jacax
AU CHMIITMHBI BCEI'O B 3a1. 6 6 3 3 3 3
eIMHHUIAX




5. Conep:xanue TUCHUIINHBI

5.1 Pa3zgenan! IMCHUIIMHBI M BUALI 3aHATHHA

Taoauna 3.1 (3 cemectp)

Yacol
Yacel Yacol
Ne HaumeHnoBanue pa3aeiia JEeKIHOHHBIX J12a00pPaTOPHBIX (HCE;I:;P;:?]:(:;‘) Beero uacos
n/n | JAUCHUIJIMHBI 0 ceMecTpaM 3aHATHI 3ansTHil sansTuii
O0P0 300 [0 10] 300 (0101]0) 300 (0101]0) 300
Beenenne. Texanueckas
TEPMOJUHAMHUKA KAK
1 2 2 4
TeopeThYecKass OCHOBa 1 1 1 3
TEIUIOTEXHUKHU.
2 | I'a3wl ¥ ra3oBBIE CMECH. 2 2 2 6
Temora u TEIIOEMKOCTD
3 2 2 4
ra3oB.
IlepBoIii 3aK0H
TE I;VIO NHaMUKHU 2 2 ! S
4 | TepMoa ' 2 4 2 8
BnyTtpeHnnss sHeprus.
OHTAJBIN.
OuTponud. PV-u TS-
5 P 2 2 2 6
JTHArpaMMBbl.
Bropoii 3akoH 1 1 2 4
6 | repmoauHamMuku. Kpyrosbie 2 2 2 6
MPOLECCHI
TepMogunHaMu4eckue
7 I g ecﬂcm 2 4 2 8
BIz) L:[Hoﬁ ﬁa OCHOBHBIC < 1 I g
8 v P, 2 2 4
CBOIICTBA.
OCHOBHBIE XapaKTEePUCTUKHU
9 PaKTep 1 2 3 1 1 1 5 4
BJIQKHOTO BO3/yXa.
HUTOIO: 17 8 17 6 17 6 51 20




Taoauna 3.2 (4 cemecrp)

Yacol
Ne HaumenoBanme pa3jaena neKI::(fll{):lvux naﬁ(::::(::fmx ;‘:;;’;;’;‘::}:‘;;‘) Beero uacos
n/n | AMCUMILIMHBI 10 ceMecTpam 3aHATHH ST sansTuii
0®0 | 300 | 0®0 | 390 | O®O | 390 | OPO | 390

1 | TepmogmHaMMKa MOTOKA 1 1 1 3 2
[{ukibl TapoTypOMHHBIX

5 | YeraHoBok. DHEPreTUYeCKUuii ) 1 ) 1 ’ 6 )
OanaHC ueanbHOU
NapoTypOMHHON YCTaHOBKHU.
PerenepaTuBHbIE ITUKITBI
Oco0eHHOCTH UKIIOB aTOMHBIX

3 | anmekTpocTaHIUi C TApOBBIM, 2 2 2 6
ra3oBbIM U IPYTUMU pabOuYUMU 1 1 1 3
TEJIaMHU.
I{ukmbl nBUraTesnein

4 BHYTPEHHETO CrOpaHus. 2 2 2 6

5 [uxisl ra30TypOMHHBIX ) ) 5 6
yctaHoBok (I'TVY). 1 1 1 3

6 KomOunupoBanHbie ) ) 2 6
naporaszosbie IUKIbL (I1TY)
CpaBHeHME APOBBIX U TA30BBIX

7 mukioB. Ilopeimenne KITJT 1 > > 5
TETUIOPHEPTEeTUYECKUX
YCTaHOBOK. 2 1 1 4
[MKIBI XOJIOAMITBHBIX

8 | YCTaHOBOK M TEIUIOBBIX 2 2 2 6
HaCcOCOB.

9 TernmoBbie Hacochl. MeTobl 1 1 1 1 1 3 )
OKIDKEHHUSI Ta30B

HUTOI'O: 16 6 16 4 16 4 48 14




5.2 JIeKLIMOHHBIE 3aHATUSA

5.2.1 JlekuuonHble 3aHATHA (3 cemecTp)

Taoauua 4.1

Ne HaumenoBaHue pasjaesa
w/n P —— Conep:xanue pasjiesa
1 2 3
[IpeameT TeXHUUYECKON TEPMOJIUHAMUKU. XapaKTEPUCTUKA
JUCLUTUIMHBL, €€ MECTO B CHCTEME MOJrOTOBKH OakanaBpa
Beenenne. Texuuueckas TEIJIOOHEPreTUKA. 3HAYCHUE TETUIOPHEPTETUKH B HAPOTHOM
TCpMOIHHAMHUKa KaK XO035IUCTBE U €€ POJIb B PEIICHUH 3aja4 Pa3BUTHs OOIIECTBA.
1 | TCOPETHICCKadA OCHOBA OcCHOBHBIE HaIIPaBJICHUS Pa3BUTHsI SHEPreTHKU. [ToHsTHE
TCILIOTCXHUKH. pabouero Tena. BenmuuuHbI, ONpeaeNsone COCTOSHUE
ra3oB UX OCHOBHbIE TapaMmeTpsbl. [loHsATHE O HOpMAIBHBIX
¢usnveckux ycnousx. Temnora u padoTa kak GpopMsl
Nepeaun SHEPTUH.
[ToHsiTvEe NEAIBHOTO U PEAJIbHOTO Ta30B C TOYKU 3PEHUS
MKT. OcHOBHOE ypaBHEHNE KUHETHYECKON TEOPUH I'a30B.
VpaBuenne Knaneitpona-MenneneeBa. OCHOBHBIE Ta30BbIe
2 | I'a3bl ¥ Ta30BBIC CMECH. 3aKOHbl. 3aKoHbl boins — Mapuotra, ['eit-JIroccaka,
[Tapmns.
I"a3oBble cmecu. 3akoH JlanbToHa. 3a1aHue COCTaBa CMECU
MacCOBBIMU ¥ 0OBEMHBIMU JI0JISIMU.
TemnoTa U TEIIOEMKOCTH ra3a MpH MOCTOSHHOM 00bEME U
3 TemoTa 1 TEMII0EMKOCTD IIOCTOSIHHOM JJaBJI€HUU. 3aBUCUMOCTH TEIIIOEMKOCTH OT
ra3os. TEeMIIepaTyphbl.
Tenno€MKOCTb Ta30BbIX CMECEH.
IIepBb1it 3aK0H [TonsiTe BHyTpeHHEN 3Heprun. DHTanbnus. CynHOCTh
4 | TePMOIMHAMHUKH. MEPBOro 3aKOHA TEPMOAMHAMUKH U €r0 aHAIUTUYECKOE
BnyTtpenHss sueprus. BBIPAKCHHUE.
OHTAJIBIIHUSL.
[TonsiTrie 06 SHTPONUHU. DHTPOIHS peabHbIX Tel. M3MeHeHne
Surponns. PV-u TS- SHTPOMHUHU TEll, y4aCTBYIOIIX B PEAbHbIX [POLECCaX..
5 - OHTpOIUS N30JMPOBAHHON CUCTEMBI U €€ N3MEHEHUE IIPU
MPOTEKaHUU B HEll 00paTUMBIX U HEOOPATUMBIX MIPOIIECCOB
PV-u TS- nmarpammsl.
Bropoii 3akoH N3menenune coctosaus ra3oB. CyIHOCTh BTOPOTO 3aKOHA
6 | repmoauHaMuku. Kpyroseie | TepmoauHaMuKd. KpyroBbie mpouecchl ¥ [UKIIbI.
MIPOLIECCHI Tepmuueckuii KIIJI. [uxn KapHo TemnoBoro aBuraress.
OO0mre METObI HCClIeIOBaHU. TepMOIMHAMHYECKUT
7 TepMonnHamMuueckue npoiiecc. [Iporeccsl oOpaTUMbIe U HEOOpaTHUMBIE.
MIPOLIECCHI. OcHOBHBIE TEPMOIMHAMUYECKHUE MPOIIECCHI B HJI€ATBHBIX
rasax.
BoIs1HOIT [Tap, OCHOBHBIE ITapse1, ocHOBHBIE onpenesieHns. BonsHou nap.
8 CBOMCTRA. [Tponeccr mapoodpazoBanust B PV- u TS- nuarpammax.
9 OCHOBHbIE XapPaKTEPHCTHKH Bnaroconepskanue, aOCoItOTHAs U OTHOCUTENbHAs

BJIA’KHOI'O BO3ayXa.

BIIaKHOCTh. H-d AuarpaMMa BJIQ’KHOI'O BO3yXa.




5.2.2 JlekniuoHHbIe 3aHATHSA (4 cemMecT))

Taoauna 4.2

Ne HaumenoBaHue pasjaeia
wn e —— Conep:xanue pasjaesa
1 2 3
TepMmoauHamuka noroka. Mcreuenue u 1poccenmupoBaHue
ra3oB U napoB. OCHOBHbIE 3AKOHOMEPHOCTH TEUYEHHUS ra3a B
1 | TepmoauHaMuka MOTOKa comnax u auddysopax. Ckopocts ucreuenus. CKOpocThb
3ByKa. Kputnueckas CKOpoCTh U KpUTUUECKHE MTapaMETPhI
IIPY UCTEUYECHUH YEPE3 COIIO.
[TpuHnMnUanbHAs cXeMa U LUK NapoTypOMHHON
yctaHoBkH (IITY) Ha HachIIIEHHOM BOJASIHOM Nape (LMK
Kapno). [Ipaktuueckas nenecoo0pa3HOCTb UCIOIB30BAHUS
uukna [ITY Ha meperperoM BOJSHOM Mape U CKaTUU
[uxasl mapoTypOMHHBIX .
. | pabouero Tena B xkuaKoi daze (uuki Penkuna).
g | YCTAHOBOK. JHEpreTHHCCKH WneanbHbIi UK mapoTypOuHHON yctanoBku U ee KIT/I.
OayaHc UIeaNbHOM A LI TTApOTyp Y .
. DHepreTUveckuil 0ananc uaeanbHON MapoTypOuHHON
NapoTypOMHHON yCTaHOBKHU.
YCTaHOBKH. BiMsiHue Ha4anbHBIX MApaMeTPOB U KOHEYHOTO
JIaBJICHUS HA TEIUIOBYIO SKOHOMUYHOCTH [ITY.
IIpomexyTOUHBIIN IIEPETPEB I1apa U €r0 BIUSHUAE HA
SKOHOMHUYHOCTB [ITY.
Perenepatusublie nukisl [ITY npu nocToOssHHOM KOJIMYECTBE
PerenepaTuBHbIE ITUKIIBI paboTaroniero Teja u Mpu 0TOOpax napa Ha pereHepaIuio.
Oco0eHHOCTH TTUKIIOB KII[ pereneparuBnoro nukia IITY. Y nenpHble pacxoab
3 | aTOMHBIX 3JIEKTpocTaHUU ¢ | mapa u TemioTsl B [ITY. Tepmonnnammnieckne 0CHOBBI
MMapOBbIM, Fa30BbIM 1 teropukanui. OCOOEHHOCTH IUKIOB aTOMHBIX
OpyruMH pabovurMHU TETaMH. | JIEKTPOCTAHIIUHN C MaPOBBIM, Ta30BBIM U JPYTHMH
paboynuMu TeJaMHu.
[{MK1BI MOPIIHEBBIX IBUTATEIEH BHYTPEHHETO CrOpaHus
. (ABC). Hukn n unnukaropuas auarpamma JIBC ¢
Lukoer geararenei MOJIBOZIOM TEIUIOTHI IPU MOCTOSSHHOM o0beme. LIk ¢
4 | BHYTpEHHETO CrOpanHs. MOJIBOJIOM TEIIOTHI MPH MOCTOSHHOM AaBiieHuH. LInkit co
CMEUIaHHBIM MOJIBOJIOM TEIIOThL. OLieHKa
TEPMOJMHAMHYECKOr0 coBepuieHcTBa nukiion JIBC.
[IpuHimnuaneHas cxema v LUk ['TY ¢ noaBoaoM TeoTsl
IIPU TIOCTOSIHHOM JaBieHuu. I'TY ¢ 3aMKHYTBIM 1
pazoMkHyThIM Tipouieccamu. KII/] npeansnoit ['TY. Meroast
5 Llukier rasoTypOHHHBIX MOBBIIEHUS TEMI0BOM SKOHOMUYHOCTH [ ' TY. Hukne I'TY ¢
yeranosok (I'TY). perenepauneil. MHOTOCTyIeH4aToe CKATUE C
MIPOMEKYTOUYHBIM OXJIAXKJACHHUEM M MHOTOCTYTICHUATHIM
noaBoaoM TeriaoTel B I'TY.
6 KOMGHHHPOBAHHBIE Kom6unmnpoBanusie naporazobie mukibl (IIT'Y). TIT'Y ¢

naporazoBsie kbl (I1TY)

KV, ¢ BIII', ¢ HIII', momy3aBucumsie.




CpaBHeHuE NapOBBIX U
r'a30BbIX IIUKJIOB.

7 | loBsimenue KII/J
TEIUIO3HEPreTHUECKUX
YCTaHOBOK.

CpaBHEHHE TOCTOMHCTB U HEJAOCTATKOB MAPOBBIX M Ta30BBIX
uukIioB. 3aaaya noseimenus KI1/] Termosneprernueckux
YCTaHOBOK.

]_II/IKJIBI XOJOJHUJIIBbHBIX
8 YCTAHOBOK U TCIIJIOBBIX
HaCcoCOB.

O6parssiii nuka Kapro. XonoamibHbi KOd)PHUITUEHT.
Koaddurment tpanchopmaruu Termiorsl. CxeMa U UK
BO3YIIIHOM XOJOIUIBHON YCTaHOBKHU. TepMoInHaMUYecKHe
CBOIiCTBA paboOYMX TN MAPOKOMIIPECCHOHHBIX
TpaHcGopMaTopoB TEIIOTHL. Cxema, HUKII U XOJIOAUIbHBIH
KOA((HUIIMEHT MApOKOMITPECCHOHHOMN XOJIOIMILHOM
ycTaHoBKH. CxeMa ¥ MPUHIUN padoThl a0COPOIIMOHHOM
XOJIOAWJIBHOU YCTAaHOBKH.

TemnoBbie Hacockl. MeTOABI
OXKIDKEHUS Ta30B

[TpuHIMN neiicTBUS TEMJIOBOTO HAcoca.
TepmoanHaMudeckoe cpaBHeHHE (P PEeKTHBHOCTH
TEIUIOBOI'0 Hacoca U Termao(uKkanuu. MeToabl OXKMKEHHS
ra3os.

5.3 JIaGopaTopHblie 3aHATHS

5.3.1 JladopaTtopHble 3ausaTust (3 cemectp) Tabauua 5.1
Ne .
u/n Ne paznena nucHUNIMHBI HaunmeHnoBaHue J1a60paTOPHBIX 3aHATHIA

DHTAJIBIUS.

[IepBbIit 3aK0H TepMOAMHAMUKH. | [IepBbIil 3aKOH TEPMOIMHAMUKH B IPUMEHEHHUH
1 BuyTpeHnHssa sHeprus.

K pCHICHUIO OJIHOM H3 TEXHUYECKHUX 3aaad

OCHOBHBIE XapaKTEPUCTUKH
3 BJIQYKHOT'O BO31yXa.

OnpeneneHI/Ie IMapaMeTpPOB BJIA’KHOI'O BO3AYyXad
UccnenoBanme mponecca UCTCUCHUA U3
CYZKHUBAOMICIOCA COIJIa

5.3.2 JlaGopartopHble 3aHsATHA (4 cemecTp)

Taoauua 5.2

Ne HaumenoBanue pasjaeiia
n/n JTUCIHHUILIMHBI

HaunmeHnoBaHMe J1a00paTOPHBIX 3aHATHI

TCpMO,Z[I/IHaMI/IKa IIOTOKa

Omnpenenenue cpenHeit MaccoBoil n300apHOH
TETIOEMKOCTH BO3/TyXa.

Omnpenenenne 3aBUCUMOCTH TeMITepaTyphbl
KHUIICHUA BOObBI OT JABJICHUS

[{ukiel apoTypOMHHBIX AHanu3 TemI0BOi YKOHOMUYHOCTH ITUKJIOB
YCTaHOBOK. DHEPTreTUYECKHI
OanaHc uaeaabHOM
NapoTypOMHHOM YCTAaHOBKH.




ukabI XOIOAUIBHBIX HccnenoBanue nukia napoKOMIpeCCOPHOU
yCTaHOBOK 1 TCIIJIOBBIX HACOCOB. XOHOI[PIJIBHOP’I MallInHBbI

5.4.1 IlpakTuuyeckue (ceMMHAPCKNeE) 3aHATUSA (3 cemecTp)

Taoauna 6.1

Ne HaumenoBaHue pasjaesa

HanmeHnoBaHue NpakTHYeCKUX 3aHATHI
n/n JUCHUILINHBI

BBenenue. Texanueckas
TEpPMOJIMHAMHUKA KaK TEOPETUUYECKAS

TepMI/I‘ICCKI/Ie mapaMeETpbl COCTOSHHUA
OCHOBA TCINIOTCXHHKH.

HepBHﬁ 3daKOH TCpMOAUMHAMUKH JIA TCJIa B

2 IlepBblii 3aKOH TEPMOAUHAMUKHU. OGBEME
BuyTtpenuss sHeprusi. JHTaIbIU.
3 YpaBHEHHE COCTOSIHUS UACAIBHBIX Ta30B
4 I"a3blI ¥ razoBEIE cMecH CwmecHu uaeaabHbIX Ta30B
5 TennoeMKOCTH ra3oB M ra3oBbIX CMeCei
6 Tennora U TENIO0EMKOCTh ra30B. [Iponiecchl U3MEHEHUST COCTOSIHUS UACATBHBIX
ra3zoB
7 TabnuIel TEpMOAMHAMUYECKUX CBOHCTB
Outponusa. PV-u TS-auarpaMMbl. | BOABI M BOJSHOTO Iapa
h,s- Tuarpamma BOJISIHOTO mapa
9 BoasHol nap, ocHOBHBIE cBOKcTBa. | [Iponecchl BOAsSHOrO nmapa
10 OCHOBHBIE XapaKTEPUCTUKHU TepMoanHaMHUUeCKHe CBOMCTBA BIAXKHOTO
BJIQ)KHOT'O BO3/IyXa. BO3yXa
BTopoii 3ak0oH TepMOAMHAMUKH. .
11 BTopoii 3aKkOH TepMOJIMHAMUKHU

Kpyrossle nporecchl

5.4.2 IlpakTuyeckue (CeMMHAPCKHUE) 3AHATUA (4 cemecTp)

Taoauua 6.2

Ne HaumenoBanme pa3jaena

HanMeHnoBaHMe NPAKTHYECKUX 3aAHATHI
n/n JUCIUIIINHBI

Ckopoctb 3Byka. Kputnueckas ckopocTs U
1 TepMoanHaMuka MoToka KPUTHUYECKHE MTapaMeTphl IPU UCTEUECHUH
4yepes3 COoIlIo.




[{uKbl MapoTypOUHHBIX YCTaHOBOK.
2 DHepreTuyeckuii OanaHc uaeaIbHON
napoTypOMHHOHN yCTaHOBKHU

DHepreTUYeCKUil OaaHc uIeaaIbHON
napoTypOMHHOM yCTaHOBKU. Bimsinue
HayaJbHBIX IAPAMETPOB U KOHEUYHOT O
JIABJICHUS HA TEIJIOBYIO IKOHOMUYHOCTh
IITY. IIpoMexxyTOUHBIN NEPETPEB Mapa U €ro
BJIMsIHAE HA 3KOHOMUYHOCTB [ITY.

PerenepaTHBHBIEC IUKJIIBI
Oco0EHHOCTH LIMKJIOB aTOMHBIX
3 | BIEKTPOCTAHIMHI C TAPOBBIM,
ra30BbIM U APYTUMHU PaOOUUMU
TelaMHu

VnenbHble pacxoasl mapa u Temiotsl B [ITY.
TepMoaMHaAMUYECKHE OCHOBBI
terodukanur. OCOOEHHOCTH IUKJIOB
AQTOMHBIX JIEKTPOCTAHLIUNA C TAPOBBIM,
Ta30BbIM U JIPYTUMH paOOYHMH TEJIAMH.

[{ukmbl ABUTaTEIEH BHYTPEHHETO

HI/IKJI C MOABOAOM TCIUIOTHI IPU MOCTOAHHOM
JaBJICHHH. ]_II/IKJ'I CO CMCIIaHHBIM ITIOJJBOJOM

4 CrOpaHHUSL. Ter1oThl. O1ieHKa TEPMOINHAMUYECKOTO
coBepuieHcTBa 1ukioB JIBC.
MeToabI TOBBIIIIEHUS TEIIJIOBOU
skoHoMUYHOCTH ['TY. Hukner I'TY ¢
5 [{ukipl ra30TYpOMHHBIX YCTAHOBOK | pereHepanueil. MHOrocTyneH4aroe cxaTHe ¢
TTY). MIPOMEKYTOYHBIM OXJIAXKICHUEM U
MHOTOCTYIIE€HYATHIM MOJABOJIOM TEILJIOTHI B
I'Ty.
Cxema, IMKJI ¥ XOJOMIIBHBINA K0 huiimeHT
3 [{MKJIBI XOJOAUIIBHBIX YCTAHOBOK U | HAPOKOMIIPECCUOHHOM XOJIOUIBHOM
TEIJIOBBIX HACOCOB. ycTaHoOBKH. CXeMa U PUHIUI padOThI
abcopOLIMOHHON XOJIOJMIIbHON YCTaHOBKH.
Teruionbie Hacockr, MeTousi TepMoanHaMHUECKOE CPAaBHEHHE
9 3¢ (HEeKTUBHOCTH TEIIOBOIO HACOCa U
OIDKCHHA Ta308 termopukanuu. MeTobl 0KHKEHHS Ta30B.
6. CamocrosiTesibHast pad0Ta CTYJCHTOB 110 AUCHHUILIMHE
6.1 Bonipochl 1J11 caMOCTOATEILHOTO H3y4eHnus (3 cemectp)
Tadauna 7.1
Ne
u/n Tembl 17151 CAMOCTOSITEJILHOT0 U3Y4YEeHUS
1 TexHuueckass TEpMOJIMHAMHKA KaK TEOPETUYECKAss OCHOBA TEIIOTEXHUKH.
2 ["a3bl ¥ ra30BbIE CMECH.
3 Tennora u TEMI0EMKOCTh T'a30B.
4 [lepBoe Hauano TepMOAMHAMUKHU. BHYTpEeHHsIs1 SHEpTUsi. DHTAIBIINS.
5 Outponus. PV-u TS-nuarpaMmel.
6 Bropoe nauano repmoanHamuku. Kpyrossie mnpoiecchbl
7 TepMoguHaMUYECKHUE MPOLIECCHI.
8 BonsiHoi1 map, OCHOBHBIE CBOMCTBA.
9 OCHOBHbIE XapaKTEPUCTUKHU BIAXKHOTO BO3IyXa.
6.2 Bonipochl AJ151 CaMOCTOSITEILHOTO U3ydeHus (4 cemectp) Tadauuna 7. 2




Ne
w/n Tembl 17151 CAMOCTOSTEILHOT0 U3YYEeHUS
1 TepmoanHamMuKka MoToka
) [{ukibl MapoTypOMHHBIX YCTAHOBOK. DHEPTeTUYCCKUH OamaHC uaeabHON
MapoTypOMHHON yCTaHOBKHU.
3 PerenepatuBHubie nukiibl OCOOEHHOCTH LIMKJIOB @TOMHBIX 3JIEKTPOCTAHIIUH C
MapOBBIM, TA30BBIM U APYTHMH PAOOYHMH TEIAMH.
4 [Muxnsl qBUTaTENEH BHYTPEHHETO CTOPAHMUSL.
5 [{uxpl ra30TypOMHHBIX ycTaHoBOK (I'TY).
6 KomOunMpoBanHbie naporazossie UKL (I1T7Y)
7 CpaBHeHue napoBbIx U ra3oBbix HUKIIOB. [loBbimenue KIIJ[ TermmosanepreTnuaeckux
YCTaHOBOK.
8 MKl XOJIOAMIIBHBIX YCTAHOBOK M TEIUIOBBIX HACOCOB.
9 TenoBble Hacochl. MeTOIbl 0KMKEHHUSI Ta30B
6.3 TemaTuka pedeparoB
1.  TexHuyeckas  TEpMOJMHAMHKA  KaK  TEOPETHYECKas  OCHOBAa  CHUCTEM
sHeprooOecrneueHus:  (TEIUIOTOM,  JJEKTPOIHEPTHE U XOJOJOM). [lonsiTua o

TEPMOJMHAMHUYECKUX CHCTEMax, I1apaMeTpax COCTOSHMUS, PAaBHOBECHBIX U HEPABHOBECHBIX
npoueccax.

2. OrmpeneneHue MOHATHI TEPMOJMHAMUYECKOW CHCTEMbl M OKPY’KAIOLIEH Cpeibl.
@DyHKUIUHU COCTOSTHUS U QYHKIMU MpoLiecca.

3. VYpaBHEHHE COCTOSHHS MJ€albHBIX Tra3oB. Tepmuueckue Kod(Q(ULIUEHTH U
COOTHOILIEHUE MEXAy HHUMHU. IlepBbIli 3aKOH TEPMOJMHAMHUKM KAaK 3aKOH COXPAaHEHHSA HU
npeBpauieHust sHepruu. Temnotra u pabora - Qopmbl nepegaud SHepruu. llpuHuun
HKBHBAJIEHTHOCTH TEIUIa M MEXaHWYECKOI paboThI.

4. ®opMynHpOBKM TEPBOTO 3aKOHA TEPMOAMHAMMKU. BHyTpeHHsis sHepruss u ee

CBOMCTBA. DHTaJIBINU U €€ CBONCTBA.

5. Buapl paboT TepMOMEXaHUYECKOW CHUCTEMBI M CBSI3b MEXAy HUMHU. [lepBblii 3aKOH
TEPMOJUHAMMKH JJIs1 CTALIMOHAPHOTO IOTOKA MacCCBI.

6. OnpeneneHue M300apHOM M M30XOPHOM TETUIOEMKOCTEH, BBIBOJ| YpaBHEHHS ISl UX
cooTHoweHus. OmpeneneHue TemIoeMKocTu. PasMepHocTs Temoemkocted. CoOTHOIIEHHE
MaccoBOM, MOJILHOM M 00beMHOI1 TeroeMkocTel. TennoeMKocTh naeallbHbIX ra30B. Y paBHEHUE
Maiiepa.

7.  MonekynspHO-KMHETUYECKass TEOpUs  TEINIOEMKOCTH  Ta3oB.  3aBHCHUMOCTH
TEIUIOEMKOCTH MJI€AIbHOIO Tra3a oOT Temneparypel. Popmyna OHHIITEWHa JuIs pacuera
K01€e0aTeIbHBIX CTEIEHEH CBOOOIEI.

8. BHYTpeHHsIs1 SHEprusl M SHTAJIBIUS MJEabHOTO Tra3a. TaGnuibl TepMOANHAMUYECKUX
CBOMCTB HleabHBIX ra30B. OCHOBHBIE MPOLIECCH UJI€ATbHBIX Fa30B.

9. BBIBOA COOTHOIICHUH 7Sl OTHOCUTEIBHBIX O0OBEMOB M JaBJIECHUH JUIA aauabaTHOTO
IIpoIIecca ¢ y4ETOM 3aBUCUMOCTH TEIUIOEMKOCTH OT TEMIIEPATYPBI.

10. Tlomsatue 00 oOpaTUMBIX M HEOOpaTHUMBIX THpoleccax. Bropoe Hauano
tepMoauHamMuKu. DopMynupoBKY U aHamuTHYECKOe BeIpaxkeHue. MuTerpan Knaysuyca.

11. Onpenenenuie >HTponuH. BriBoa Gopmynbl Ui pacueTa U3MEHEHHs SHTPONMHM B
npoueccax ¢ uaeanbHsIMu razamu. KII/I npsimoro nukia KapHo u TeopeTudecKkuii X0JI0AWIbHBIN
ko Puuuent nukia Kapno.

12. Tlepas u BTOpas Teopembl KapHo. HM3meHeHue HHTponmuMHM B HEOOPATHMBIX
nporeccax. DHTPONUMHBIN METO TEPMOAMHAMHYECKOTO aHAIM3a sl Ipoliecca TerioooMeHa B
koHzaeHcarope [1TVY.



13. V3meHeHHWe »HHTPONUM B HEOOpAaTHUMBIX Tpoleccax. ODHTPONUHHBIA METOo[
TEPMOJMHAMUYECKOTO aHalM3a I TPOIECCOB pacmmpeHus (B TypOwHe) W cxatus (B
KOMIIpEccope).

14. T,S - nquarpamma u ee cBoicTBa. TepMoauHamMuyeckue HUKIbl B T,S - nuarpamme.
[TonsiTue 0 cpeTHEMHTErPATLHOM TEMIIEpaType MOJIBOJA U OTBOJIA TETUIOTHI.

15. Bo3pacranue SHTPONUM M30JMPOBAHHOW cucTeMbl. (CBOWCTBA AHTPOIUH.
AHaIIMTUYECKOE BBIPAKEHHE BTOPOTO 3aKOHA TEPMOJIMHAMUKH.

16. Cmecu uaeanpHbIX Ta30B. OcHOBHbIC ompenencHus. CrocoObl 3aJaHMs COCTaBa
cMecH. YpaBHeHHe cocTosiHu Knanelipona-MenzeneeBa uisi CMECH UACAIbHBIX I'a30B.

17. Pacyer TepMOJAMHAMHYECKHMX CBOWCTB HJICAIbHBIX TIa30B 10 CBOMCTBaM
KOMITOHEHTOB. DHTPOMUS CMECH UACAIbHBIX T'a30B.

18. Cmecu peanbHblx Ta30B. Kamopuueckme dddexrsl cmemenus. OnpeaerneHue
KaJopuyecKuX 3PPeKTOB CMELIeHNs 0 00beMHOMY YPPEKTY CMELICHHUS.

19. da3zoBoe paBHOBecue H (a3oBbIe Mepexoabl. ArperatHbie coctossHus. Dazosas p,T -
muarpamma. [IpaBuno ¢a3 I'm66ca. [Momubie TS, PV u  PT nmuarpammel [uisi HOpMaJIbHBIX
BEIIIECTB.

20. TemnoBbie 3¢ddexTsl XuMu4eckux peakuuid. 3akoH l'ecca m ero creacTBusl.
CooTHoIIeHHE MEX]Ty M30XOPHBIM U N300apHBIM 3 (heKTaMu peaKIuu.

21. Koncranta paBHOBecus. 3akoH jaeictByromux wmacc. [lpunmun Jle Illarenbe —
bpayna. Ananutuyeckoe BBIpaKEHHE BTOPOTO Haudajga TEPMOJIMHAMUKHU ISl HEOOPATUMBIX
XUMHYECKUX PEAKIUM.

24. TemnoBas Teopema Hepucra. ['unotesa Ilianka. TpeTuil 3aKOH TEPMOAMHAMHUKHA U
ero cnenctBua. OmpeneneHue 3HaUYCHUs aOCOTIOTHOM BEJIWYUHBI JHTPONUU HAa OCHOBE
KaJIOPUYECKUX JaHHbIX.

3aganue Ha PI'P
«YTBEpPKIAO»
3aBenytrouuii kadeapoit
«TemnoTexHuka U TUAPABINKA
P.A-B. Typnyes

« » 202 T

3anaHue U MCXOAHBIE JaHHBIE JIJIT KypCOBOTO MPOEKTA M0 Kypcy TexHudeckas
TEPMOJIMHAMUKA
«Pacdet mapoKOMIPECCHOHHBIX XOJIOIUIBHBIX YCTAHOBOK)
Ju1s cTyieHToB cnenuansHocty TOC, D0IT, TIIII.

Paccunrtarh UK TApOKOMIIPECCOPHON aMMUAYHOMN XOJIOAWIBHOM YCTAaHOBKH C
orpeziesieHueM BCeX apaMeTPOB XOJIOIUIBHOTO areHTa B XapaKTEPHBIX TOUKaX IUKJIA U
BEJIMYMH, XapaKTePU3YIOIUX pabOTy XOJOAMILHON YCTAaHOBKU. PacueT mpou3BecTH i CyXoro
X0J]a KOMIIpeccopa IpH TEMIIEpaTypax aMMHaKa B HCIIApUTENIe to U B KOHJEHCATOPE tx.
X010/10TIPOU3BOAUTENBHOCTD YCTaHOBKH Qo. 1300pa3uTh LIUKI XOJOUIIBHONW YCTAHOBKH B
koopauHarax 1q P-h.

Bapuaunrt Ne t0,°C t,’C Qo, kBT
1 -25 20 100
2 -20 30 50
3 -26 24 10
4 -20 26 90
5 -18 22 40




6 -16 24 18
7 -18 26 80
8 -8 20 30
9 -15 26 16
10 -16 20 70
11 -16 30 20
12 -12 28 34
13 -18 22 60
14 -14 16 10
15 -24 28 42
16 -20 30 100
17 -26 24 75
18 -12 28 50
19 -22 26 25
20 -25 25 90
21 -24 22 80
22 -10 20 40
23 0 28 30
24 -26 18 80
25 -25 23 70
26 --24 16 60
27 -22 28 50
28 -10 27 15
29 -25 20 10
30 -5 25 45

Yu4eOHo - MeTOAMYECKOe 00ecnedeH e JJIsi CAMOCTOATEIbLHONH padoThI

1. Kynunos 1.B. Teopetnueckne ocHOBBI TemnorexHuku. Yacts I. Tepmoaunamuka
[OnexTpoHHBIH pecypc]: yueOHoe nocobue/ Kynunos U.B., Credantok E.B.— DnekTpoH.
TekcToBble JaHHble.— Camapa: Camapckuil rocy1apcTBEHHBIN apXUTEKTYPHO-CTPOUTEIbHBIN
yausepcuret, ObC ACB, 2013.— 172 ¢.— Pexum nocryna:
http://www.iprbookshop.ru/22626.html.— 9BC «IPRbooks»

2. [BetkoB O.b. Tepmonunamuka. TeriomaccooOmen. TepmoauHaMuKa 1 TeIIonepeaayda.
[TpuknanHoi TermaoMaccooOMeH [ DNEKTPOHHBIHN pecypc]: yueOHO-MeToAnYecCKoe mocooue/
[IBetrkoB O.b., JIanteB FO.A., [lupsieB FO.H.— Dnextpon. TekctoBbie nanasie.— CII06.:
VYuusepcuter U'TMO, NucTuTyT X00012 11 6uoTexHonorui, 2014.— 64 c.— Pexxum nocrymna:
http://www.iprbookshop.ru/68191.html.— 3BC «IPRbooks»

3. Mamnas D.M. Texuudeckas TeIIOTEXHUKA [ DNEKTPOHHBIN pecypc]: yuebHoe mocodue/

Manas 9.M., 'onukos [I.B.— DnexTpoH. TekcToBble JaHHbIe.— CapatoB: CapaToBCKuit
roCy/1apCTBEHHBIN TeXHUYECKUI yHHUBepcuTeT nMeHu 0. A. I'arapuna, ObC ACB, 2014.— 90 c.—
Pexxum noctyma: http://www.iprbookshop.ru/80120.html.— 3BC «IPRbooks.

4. TypnyeB P.A-B. Metoaudeckue yka3zaHUS K BBIIOJHEHHIO CAaMOCTOSTEIHHOU pPabOTHL
Texaudeckas TepmoarHaMmuka u teriorexnuka. [THTY- 2014.
5. Typnye P.A-B., Manmaesa M.3. Meroauueckue ykazanus // TepMoaumHamMuyecKue

MapaMeTpbl U MPOLIECCHI HACATBHBIX Ta30B. 3aKOHBI HJICATBHBIX ra30B 1 razoseie cMecu. [ THU -
2005, 44 c.

7. OueHoyHble cpeacTBa



7.1 Bonipochl K py0eKHbIM aTTeCcTAlUAM
7.1.1 Bonipocsl k nepBoii pyoexHoii arrectauuu (3 ceMectp)

1. Uro Ttakoe pabouee Teno? Iloyemy B KadecTBe paboyero Tejaa WCIONB3YIOTCS Be-

IiecTBa B ra3000pa3HoM (ITapooOpa3HOM) COCTOSTHUN?

2. Uro Takoe mapamerp COCTOSHUSA? SIBISIOTCS JIM MapaMeTpbl COCTOSHUS HE3aBHCHU-

MBIMH BETUYMHAMU?

3. B uem cocTouT B3aMMOJICHCTBUE MEKIY CUCTEMON U OKpYKArOIIel cpenoit?

4. Kakwue mporecchl Ha3bIBalOTCS PABHOBECHBIMH U KaKWe HEPAaBHOBECHBIMU?

5. Yro Takoe TepMOAMHAMUYECKASI IOBEPXHOCTH?

6. Kak BblUHMCIHSIFOTCS TemuioTa ©u padora? DyHKIMAMU 4Yero SIBISIOTCS OTH BEIHYH-

HBI?

7. JlaliTe ompemeNeHUs SHTAIBIIMM WM BHYTPEHHEW OdHepruu. @OYHKIMEH dYero sBISIOT-

Csl 9TU BEJTUYUHBI?

8. Kakme TepMoauHAMHYECKHE JUarpaMMbl dYalle BCEr0 MPUMCHSIOT Ha TPAKTHKE W

nouemy?

9. Uemy paBHa 1101k MO KPUBOH MpoIiecca Ha pv - quarpamme?

10.  Cdopmynupyiite nepBbiii 3aKOH TEPMOAMHAMUKH.

11. Kakoii ra3 Ha3pIBaeTCs UACAUTBHBIM?

12. Y10 Takoe HopmanbHBIe ¢uznyeckue ycnoBua? Kakol o0beM 3aHMMAaeT KHUIOMOJIb
M000T0 ra3a Mpyu HOPMAIBHBIX (PU3UUECKUX YCIOBHSIX?

13.B 4em cCyumiHOCTh MOJEKYJNSIPHO - KHHETHYECKOW Teopuu TeroeMkoctu? KakoBel
OCHOBHbBIE HEJIOCTATKU 3TOU Teopuu?

14.B yem CymHOCTh KBAHTOBOW Teopuu TeruioeMkoctu? Kakue mnpeumyiiecTBa HMeEET
9Ta TEOpHs Mepea MOJEKYISIPHO - KHHETUYECKOW TeOpHel TermoeMKOCTH ?

15. KakoBa cBsi3b MeXAy HCTHHHOM U cpemHeill TemmoeMmkocTsMu? Kak BBIYHCIUTH Te-
MJIOTY TIpoliecca ¢ MOMOIIBI0 KaXI0N U3 9TUX TETIOEMKOCTeH?

16. Kaxumu cBoiicTBamMu 00/1a1a10T TEIUIOEMKOCTH UAEAIbHOr0 raza?

17. Kak cBs3aHbI H300apHas U U30XOpHAs TEIIOEMKOCTH HJI€aTbHOTO Ta3a’?

18.B xakoii ¢opme Moker OBITH 3ajlaHa 3aBUCHMOCTH TEIJIOEMKOCTH HJICAIBHOTO Tasa
OT TeMIiepaTypbl?

19. KakumMu cBoiicTBaMH OO0JaMafOT BHYTPEHHSS OJHEPTUS W DHTAIBIUS HUICATBHOTO
raza?

20. Kakoe 3HaueHHMe UMeEET MOKa3aTellb MOJIUTPONBl B H300apHOM, H30XOPHOM M H30-
TEPMUYECKOM Tpolieccax?

21. Kakoii mporiecc Ha3bpIBaeTCs MOTUTPOTHBIM?

22.JluHus Kakoro mpoiecca - aanabaTHOTO WM HW30TEPMUYECKOTO HAET Kpyde B KO-
opAauHaTax p, v?

23. B xakux mpejaenax u3MeHsAeTCs TeIIOEMKOCTh OJUTPOIHOTO Tpoiiecca?

24. KakuMmu cioco0aMu MOXKET OBITh 3a71aHa CMECh UACATBHBIX ra30B?

25. Yrto Takoe KaxyIascs MOJEKYJIsIpHas Macca CMECH HJICAIbHBIX Ta30B?

26. ChopmynupyiiTe 3akoH JlanpToHa. B KakoM citydae cripaBesTUB 3TOT 3aKOH?

27.Yrto Takoe napuuaibHOE JaBJICHUE U MAPIHUATLHBIN (IPUBEICHHBIN) 00beM?

28.Kak paccuuThIBaeTCs TEIUIOEMKOCTh CMECH WJICAIBHBIX Ta30B TPH  Pa3IHIHBIX
crioco0ax 3agaHus ATou cMecu?

29. [TonmyuynTe BBIpOKEHUE I ONPEICICHHUS YACIbHOH Ta30BOH MOCTOSHHOW CMECH
UIeaTbHBIX Ta30B.

30. Kakoii iK1 Ha3pIBaeTCsl IPSIMBIM B KaKOW 0OpaTHBIM?



31.C mnomouIbl0 KakuX BEJIWYUH OIpPENESIOT CTEeNeHb COBEPIIEHCTBA MPSIMBIX M 00-
paTHBIX ITUKIOB?

32. 13 Kakux mpoueccoB cocTouT ki Kapuo?

33. Chopmymupyiite Teopemy Kapno.

34. Kak BiusieT HeoOpaTUMOCTh Ha MPOIIeCC MPeoOpa3oBaHMs TEIUIOTH B paboTy?

35.B uem cymHOCTh BTOPOTO 3aKOHA TEPMOIUHAMUKHN ?

36. IIpuBenuTe paznuyabie GOPMYIUPOBKU BTOPOTO 3aKOHA TEPMOJUHAMUKH .

37.IlpuBenuTe aHANUTHYECKOE BHIPAKEHUE BTOPOTO 3aKOHA TEPMOAMHAMHKH.

38.B d4eM CymHOCTh CTaTHCTHYECKOTO MCTOJKOBaHHS BTOPOrO 3aKOHa TEPMOJHMHA-
MHUKHU?

39. Kak cBsi3aHBI SHTPONHS U TEPMOJUHAMHYECKAsE BEPOATHOCTh COCTOSHUA?

40.B ueM 3akirodaeTcsi paziMuMe MEXIy aauabaTHBIM M HM303HTPOIHBIM Ipolecca-
Mu? B kakux ciydasx aauaOaTHBIA MPOLECC SBISETCS OJHOBPEMEHHO M HM303HTPOI-
HbIM?

41.Kax uayT TMHUM OCHOBHBIX MPOLIECCOB B TS - uarpamme ueaibHOro ra3a?

42.1lpuBeaure (opMynbl s pacdyeTa W3MEHEHHUS OHHTPONMU HACATBHOTO ra3a B pas-
JIMYHBIX MTPOIECCAX.

O0pa3en OuiieTa Kk nepBoii pydexnoil arrecranuu (3 cemecTp)

MuHHCTEpCTBO HAyKH U BBICIIET0 0Opa3oBaHus PO
I'po3HeHCKui rocy1apCTBEHHBIN HEQTSIHON TEXHUUECKHH YHUBEpCUTET UM. akaa. M.Jl. MunoHIKkoBa
MHCTUTYT SHEPreTUKU
Kagheopa «Tennomexnuka u cuopasiuxay

Bujaer Nel

I pyOexnas arrectanus (3 cemectp)

Huciununa: TexHuueckas TepMOJIMHAMUKA

1 | BoipaxkeHue 00beMHBIX J10JI€Hl KOMIIOHEHTOB CMECH.

2 | Ilonsarue TepMOHHHaMquCKOﬁ CUCTCMBEI.

3 OnpeﬂeneHI/Ie ra3oBOM MOCTOSHHON CMECH I10 M3BECTHBIM MAaCCOBBIM JOJISIM.

3ag. kadenpoit «T u I'» T.b.93upbaeB « » 20 T

7.1.2 Bonipochbl Ko BTOpOi py0e:kHoii arTecTauuu (3 cemectp)

Kaxk ctpoutcs abcomtoTHas TepMOAMHAMUYECKAs IITKaJIa TeMIepaTyp?

N300pa3uTe n30TepMBbI peabHOTO BellecTBa B ()a30BOH pV - TUarpamMmme.

B yeM 3akitouaeTcs MpUHIKUI COOTBETCTBEHHBIX COCTOSIHUNA?

UTo Takoe KpUTHUUECKOE COCTOSIHUE BellecTBa?

Kakne cBolicTBa peaJbHBIX BEIIECTB YYHUTHIBAIOTCS IMPU BBIBOJIE YpaBHEHHUS CO-
crosHuda Ban - Jlep - Baansca?

6. B ueM cyuHOCTh TEOPUHU ACCOLUALIMU PEATbHBIX ra30B?

7. W3o00pa3ute HW30TEPMBI pealbHOr0 rasa B pv - p - auarpamme. YTo Takoe TOYKa M
nunaus boins?

Nk W=

8. Cdopmynupyiite ycnoBus paBHOBECHs MpH (Ha30BBIX Mepexoax.

9. CyuecTByeT 1M NIPUHLIUIINAIBHOE pa3jInuue MeXay apamMu U razamu’?

10. Kakoii nap Ha3pIBaeTCs BIAXXHBIM U CyXHM HACBIIIEHHBIM, KaKOH - IEPErpeThiM?

11. Yem orauuatorcs ¢azoBeie pT - nuarpamMmbl Aiii HOPMaJIbHBIX M aHOMAaJbHBIX




BELIECTB?

12. Yrto Takoe ¢pyHaaMeHTaNbHas (TJIaBHAs) TPOMHAS TOYKA BEIIeCTBA?

13. YeM oTaryarTCs MPOLECChl UCITAPEHUS U KUTIEHUS ?

14. Yto Takoe cTeneHb CyXoCTu?

15. Kak paccuuThIBalOTCS YACNbHBIA 00BEM, SHTPOIHUS U SHTAJIBINS BIIAXKHOTO HACBIIIEHHOTO
napa?

16. N300pa3ute norpaHnydHbple JUHUU B (a30Boil Ts - nuarpamme.

17. Ilokaxute, uro B oOnacTu meperperoro mapa u3zobapa Ha Ts - guarpamme wHIeT
Kpy4e U30XOPHI.

18. HazoBuTe BEIMYMHBI KPUTHYECKOI'O JIABJICHUS W KPUTHUUYECKOM TEMIepaTyphl s
BO/IbI.

19.49T10 Ha3bpIBaeTCA BIAXKHBIM BO3yXOM?

20.IIpy Kakux YCIOBHMSX BIJIAXKHBI BO3AYX MOXHO CUMUTaTh C JOCTAaTOYHOW CTENEHBIO
TOYHOCTH UJ€aJbHBIM ra3om?

21.Kak onpezensieTcs MacCOBOE M MOJIbHOE BJIArocoJepkKaHUEe BIAXKHOTO BO31yxa?

22.B KakoM cily4ae BJQXHbI BO3JlyX Ha3bIBAETCS HACBIIICHHBIM, a B KaKOM - HEHa-
CHILEHHBIM?

23.Kak onpeznensieTcs SHTAIbIMS BJIaKHOTO BO3yXa?

24.Y10 Takoe OTHOCUTEIIbHAS BJIa)KHOCTh?

25.Tloctpoiite nuHuU 9=const; t=const; h=const B hd - amarpamMmme BIa)XXHOTO BO3MdY-
xa.

26.Ilouemy B mpouecce HCHApPEHHS B MACAIBHOM CYIIMJIKE OHHTAIBIHUI BIAXHOTO
BO3J/lyXa MOYXHO CUUTATh MOCTOSTHHOMN ?

27.Kak onpenenuTh COCTOSIHUE BIaKHOTO BO3JlyXa € IOMOILbIO IICUXpoMeTpa?

28.4YT10 TaKoe TOYKa pOCHI.

OO0pa3zen 0u1eTa KO BTOpOi pydexkHoii arrecranuu (3 cemectp)

MuHHCTEpCTBO HAYKH U BBICIIET0 0Opa3zoBaHus PO
I'po3HeHcKuit rocy1apCTBEHHBIN HEPTAHON TEXHUUECKUH YHUBEPCUTET UM. akaa. M.Jl. MuuTHOHIIMKOBa
HHCeTuTyT S3HEpreTUKU
Kagheopa «Tennomexnuka u cuopasiuxay

Bujaer Nel

II py6e:xxknas arrecranus (3 cemectp)

Huciunnmna: TexHudeckas TepMOJIMHAMHUKA

1 CYHIeCTByeT JIM TPUHOUITHAJIIBHOC pa3Inuuec MEXAY IMapaMu U razamm?

2 | Yem ommuarorcs ¢aszossle pT - amarpaMmbl Ui HOPMAIbHBIX M aHOMalbHBIX
BELIECTB?

3 | Kak paccuuThIBaroTCs yAEIbHBIH 00BEM, SHTPONHUS U SHTAJIBIIHNS BIAKHOTO HACBHIIIEHHOTO
napa?
3aB. kadeapoii «T u I'» T.b.O3upbaes « » 20 T

Bomnpocsl k 3k3ameny no aucuuninHe « TexHnueckas tTepMoanHaMuKka» (3 cemecTp)
1. [ToHATHE TEPMOAMHAMHYECKON CHCTEMBI (M30IMPOBaHHAS M HEU30JIMPOBAHHAS CHUCTEMA).
2. OCHOBHBIE TEPMOJMHAMUYECKHE TTapaMeTPbl COCTOSAHUSA (YAETbHBII 00bEM, IUIOTHOCTD,
JaBJIeHUE, TEMIIEpaTypa).




3. Tepmudeckoe ypaBHEHHE COCTOSIHUS. Y paBHEHUE COCTOSIHUS UCAJIbHBIX Ta30B. Y PaBHEHHE
Peanpubix razos (Ban-nep Baannca).

4. Cmecu uaeanbHbBIX Ta30B. 3akoH JlanbToHa. UTO Ha3bIBACTCS MacCOBOM U 00BEMHOM JONIEH
KoMIioHeHTa cMecu? Kak oM Belpaxarorcs. 3akoH Amara.

5. IInmoTHOCTB M yAETIbHBII 00beM cMecH ra3oB. Macca KOMIIOHEHTOB cMecH ra3oB. Kaxymiascs
6. TermoeMKOCTh Ta30B. YpaBHeHue. [ paduk.

7. Kax ornpenenuTs MaccoByIO ¢, 00bEMHYIO C' U MOJIBHYIO [C TertoeMKkocTu? M3oxopHas u
n300apHasi TEII0EMKOCTH.

8. YpaBuenue Maiiepa. TernoeMKOCTH CMECH Ta30B.

9. TepmonnHamuueckuil mpouecc. PaBHOBECHbIE 1 HEPAaBHOBECHBIE IIpoLiecChl. Penakcanus.

10. Pabota. PabGora pacmupenus. Pabouas nuarpamma.

11. ITepBsiii 3ak0oH TepmoanHaMuKu. [loHsiTue BHyTpeHHe# 3Heprun. Terora. MaremaTtuueckoe
BBIPKEHHE MEPBOT0 3aKOHA TEPMOUHAMUKH.

12. Bropoii 3akoH TepMoaguHaMuki. OOBSICHEHHE BTOPOTO 3aKOHA TEPMOJMHAMUKH Ha OCHOBE
MPUHIMITHATIFHONW CXEMBI TEILIOBOTO JBUTATeNsl. MI3MepeHue 1eneBoi (moae3Hoii) paboTsl B
kpyrosoM mporuecce. KIT/I kpyroBoro nmpouecca.

13. Iuxn Kapno. Tepmuueckuit k.1m.4. nukia Kapso.

14. Duranenus. DHTponus ra3oB. T-S auarpamma. Tpetuil 3aKOH TEPMOJMHAMUKHU WIIH
TemioBas Teopema HepHera.

15. Dkceprus.

16. TepmoaguHaMHUUeCKHE MPOIECCHI MI€ATBHBIX TA30B B 3aKPHITHIX cCUCTeMaX. M30X0pHBIi
nporecc (BblYucIeHre paboThl M3MEHEHHUs 00beMa raza, KOJIMYECTBO TEIUIOTHI, TOIBEICHHOM
(W11 OTBEJIEHHOI) K Ta3y B MPOIECCe, K3MEHEHHE BHYTPEHHEH SHEPTUH CUCTEMBI B ITPOIIECCE).
17. TepmoaguHaMUYECKHE MPOLIECCHI UICATBHBIX Fa30B B 3aKPBITHIX cucTemMax. M306apHbiii
nporiecc (BBIYMCIeHNE paboThl M3MEHEHUS 00beMa ra3a, KOJIMYeCTBO TEIUIOTHI, TOABEICHHON
(unu OTBENIEHHOM) K Ta3y B MPOLIECCe, U3MEHEHHE BHYTPEHHEN YHEPTHH CUCTEMBI B IIPOLIECCE).
18. TepmoauHaMUUeCKHe MPOIECCHl UI€aTBHBIX TA30B B 3aKPBITHIX cUcTeMax. M3oTepMuueckuit
nporecc (BpIYucIeHre padoThl M3MEHEHHUs 00beMa raza, KOJIMYeCTBO TEIIOTHI, TOIBEICHHOM
(W11 OTBEJIEHHOI) K Ta3y B MPOIEcce, H3MEHEHNE BHYTPEHHEW SHEPTUH CUCTEMBI B ITPOIIECCE).
19. TepmoaguHaMHUUueCKHe MPOLECCHI peanbHbIX ra30B. CBOMCTBO BOJASHOIO Mapa.

20. HacplmeHHbIN 1 BIIaXKHBIN HACBIIEHHBIN BOJSIHOM map. UTo Ha3bIBaeTCs TEPMUUECKUM U
JUHAMUYECKUM PaBHOBECHEM BOASHOro napa. CTeneHb CyXOCTH U CTENEHb BIAKHOCTH, YEM OHU
OTIPEAEIAIOTCS U KaK HaXOATCs?

21. Brnaxsslii nap. Y nenbHblii 00beM BiaakHOTO napa. [I1oTHOCTE BIaXHOro napa.

22. P-V pmarpamma BojsHOTO napa. Onpesenenue mapaMeTpoB Boabl U napa. Cyxoit
HachlleHHbIN nap. [leperpetsiii nap. XapakTepuCTUUECKOE ypaBHEHUE AJI ONPEAEIICHUs VIIEp.
Tennora nmapooOGpa3zoBaHus.

23. Braxuslil Bo3ayXx. OnpeeneHrst HEHAChIIIEHHOTO BJIaXHOTO BO3AyXa. Touka pocChl.
Bnaroconepxanue, abcontoTHast © OTHOCUTENbHAS BIAXKHOCTb.

24. YpaBHEHUE MTEPBOT0 3aKOHA TEPMOJUHAMUKH JIJ1s1 TOTOKA. OCHOBHBIE 3aKOHOMEPHOCTHU
TeueHus ra3a B comtax u auddysopax. Comna u quddy3opsl YpaBHEHHE IEPBOTO 3aKOHA
TEPMOJUHAMUKY TPU aAMa0aTHOM UCTEUYCHUU PabOUero Teia 4epe3 COorio.

25. UTo Ha3bIBaE€TCS pacriojaracéMbIM TerionaaeHueM. Kak onpeaenuTs TeOpETUYECKYIO
CKOPOCTh UCTEUEHHS pabOyero Tena yepe3 COIIo sl XapaKTePHBIX PEKUMOB HCTCUCHHS raza:

26. Kakoe 3HaueHHe Ha3bIBaeTCs KPUTUUECKUM PBKp, IO Kakoi (hopmyrie OH HaXxoauTcs?
p>Pxp,, p = Pxp, P<Pxp.

Yro HazpIBaeTcs K03()(GUIIMEHTOM NTOTEpH SHEPTHHU (MIOTepH Teruionepenana)?

27. Yro nazbiBaetcs Koaddumuenrom norepu ckopoctu? Uto HazbiBaeTcs K03pPUIrieHToM
II0JIE3HOTO AEUCTBUA KaHana?

Oo0pa3zen Ou1eTa K IK3aMeHy Mo JucuuIuInHe (3 cemecTp)



MUHUCTEPCTBO HAYKH U BhICIIET0 oOpa3oBaHus PD
I'po3HeHCKHi rocynapcTBEHHBIN HE(DTIHON TEXHHYISCKUH YHUBEPCUTET UM. akaa. M./l. MIuoHIuKoBa
WHCTUTYT 3HEPreTUKHI
Kageopa «Tennomexuuxa u euopagnuxay

Bujer Nel

Jk3ameH (3 cemecTp)

Jucnunnuna: TexHuueckas TepMOJIMHAMMKA

1 | BeipaxxeHue 0ObeMHBIX J10JICH KOMIIOHEHTOB CMECH.

2 | Kakoe 3HaYeHHE HA3BIBACTCS KPUTUYECKUM Pyp, 10 KaKOW (opMysie OH HaXOAUTCS?
Uro HazbiBaeTcsa ko3 GULIMEHTOM MOTepU dHEpruu (IOTepH Terionepenasna)?

3 | P-V nmarpamma BoastHOTO napa. Onpenenenue napameTpoB BoJibl U niapa. Cyxoi
HachlleHHbIN nap. [leperpersiii map. XapakTepucTuieckoe ypaBHEHUE ISl ONpeAeTICHUS
Viep. T€IJI0Ta TApOOOPA30OBAHMSL.

3aB. kadenpoii «T u I'» T.b.93upbaes « » 20 T

Bonpocsl k nepBoii pyoe:kHoi aTTecTanumn (4 cemecTp)

1. TlomyuuTe BBIpaKEHHUE IEPBOrO 3aKOHA TEPMOJAMHAMHMKH Ui IOTOKA B TEPMHYE-
CKOH M MEXaHHYECKOH popmax.

Yro Takoe paboTa MpoTaIKUBaHUsA?

3anuiuTe ypaBHEHHE HEPa3pPBIBHOCTH MTOTOKA B AnddhepeHnuansHoi popme.

Yro Takoe pacroiaraemas pabora?

JInst ocymiecTBICHNS KaKUX MPOIECCOB MCTIONB3YIOT coria u Juddy3opsi?

B kakux ciy4asix mpouecc Te4eHUs MOXKHO CUUTATh aJinabaTHBIM?

A

[Touemy B cykaromeMcs COIJIe HeNb3sl MPEB30HTH CKOPOCTh 3ByKa?

8. Kak cBsi3aHO H3MEHEHHE IUIOMAAM IONEPEYHOI0 CEYEHHs C M3MEHEHMEM CKOpPOCTH
u ynciaoM Maxa?

9. B kakux ciy4asix He0OXOAMMO MCTIOIb30BaTh KOMOMHUPOBaHHOE cotuio JlaBas?

10.Tlpy kakmX YCIOBHSX pEXKHM TeUYeHUs B coruie JlaBans CTaHOBUTCS Hepacuer-
HBIM?

11.Kak yuuTbIBaeTCs BIMSHUE TPEHUS HA CKOPOCTh TEYCHHS ra3a Wid napa?

12.B 9em cymHOCTh NMPUHIIHAITA 0OpaIIeHUsT BO3ICHCTBHS?

13.YTo Takoe TemnoBoe, MEXaHUYECKOE U PACXOIHOE coria?

14.Kakue mpeanochUIKd TMOJOXKEHbl B OCHOBY HJ€aM3alluMd Mpolecca aguabaTHOTo
JIpoccenupoBaHus?

15.Ha uro 3aTpaunBaeTcs paboTa paciMpeHus Mpu APOCCETUPOBAHUN?

16. ITonyuuTe BeIpaskeHue st AU PepeHuanbHoro apocceib - dapdexra.

17. N306pa3ure KpUBYIO HHBEPCHUH.

18.ConocraBbTe  TeMmepaTypHbI J(PQEeKT OXJaXIeHUs Mpu oO0patuMoM aamadaTt-
HOM pacIIMpPEeHNUHU U ainadaTHOM JAPOCCETUPOBAHUU.

19.Tlokaxxure ¢ mnomompbio hs - JguarpamMmbsl, Kak H3MEHSETCS COCTOSHHUE BOJSHOTO
napa IpH JIpOCCETUPOBAHHN.

20. Kak u3MeHSI0TCS apaMeTpbl U1€aTbHOT0 T'a3a MPHU APOCCETUPOBAHUM?

21.Kak 3aBucuT pabora, 3aTpaumBaeMasi Ha MPHUBOJA KOMIIpeccopa, OT IIOKa3aTens I10-

JUTPOIIBI CHKATUS?
22.M300pa3uTe B KOOpJAWHATAX P, V HU30TCPMHUYCCKUH, TOJUTPOIHBIA W aauadaTHBII




MpoLIeCCHl CKAaTHs B KOMIIpeccope. B kakoM u3 3TUX TpoleccoB pabora, 3aTpadu-
Baemasi Ha IMPUBOJI KOMIIpeccopa, OyaeT HauMeHbIeH?
23.Yto Takoe oowemusbrii KI1/] kommpeccopa?

24.Kak BiuseT HaJM4uMe BPEIHOTO IPOCTPAHCTBA HA IPOU3BOAUTEIHLHOCTH KOMIIpEC-
copa?

25.B 4eM 3aKIIOYAIOTCA MPEUMYILIECTBA MHOTOCTYIEHUATOTO C)KaTus ra3a B KOM-
npeccope?

26.Kak BpluMCIseTCS HEOOXOJUMOE UHCIO CTYNEHEH CXaThus B MHOTOCTYNEHYATOM
KoMIipeccope?

27.4Yto Takoe aguabarubrii u nzorepmudeckuii KI1/[ kommpeccopa?

28.M300pa3uTe HHIUKATOPHYK JAWArpaMMy  OJIHOCTYIIEHYAaTOTO IMOPIIHEBOIO0  KOM-
npeccopa B KoopauHarax p, vu T, s.

29.KakoBbl 0COOEHHOCTH pabOTHI IIEHTPOOEIKHBIX U OCEBBIX KOMIIPECCOPOB?

30. Kakme mnpeamnochlIKM IOJOKEHbl B OCHOBY HJA€aJIM3alMM LMKIOB IOPIIHEBHIX
JIBUraTeJe BHYTPEHHErO0 CropaHus?

31. IloueMy B wuJeaNbHBIX LMKJIAX [OPIIHEBBIX JBUTraTelell BHYTPEHHEIO CrOpaHUs
IIpoLIECC OTBOAA TEIIOTHI IPUHUMAETCS U30XOPHBIM?

32. CpaBuure rpaduueckn tepmuueckue KIIJ wmnmeanpubix 1mukioB JIBC ¢ moaBomoMm
TEIUIOTHl TPU TOCTOSHHOM oObeme (1muki OTTO) M MOCTOSHHOM naBieHuu (tukin [u-
3€JIs1), €CJIM CTENEHH CKAaTHsI U OTBEJECHHBIE KOJIMYECTBA TEIUIOTHI Y HUX OJJMHAKOBBI.

33. Kak Bauser creneHb cxatus Ha Tepmmueckuii KIIJ| wmmeansnoro mumkima JIBC ¢
M0/IBOJIOM TEIUIOTHI IIPU NOCTOSHHOM 00beMe (1ukia OTro)?

34. Kak BnusieT CTeNeHb NpPEIBAPUTEIbHOr0 pacmmpeHuss Ha Ttepmuueckuid  KITJ
uaeanpHoro 1ukna JBC ¢ wn300apHBIM TOJBOAOM TEIUIOTHl TNPU MOCTOSHHOM JlaBjie-
Huu (tukna Juzens)?

35. B d4em 3awiouaroTcs MpeuMMyIIecTBa JBUTATeNs, paboTaromero Mo IUKIY CO
CMEIlIaHHBIM I10/IBOJIOM TEIUIOTHI (1MkiIa Tpunkiepa)?

36. Uzobpasure mnpuHununuanpHyto cxemy I['TY 0e3 pereHepauuu M ¢ pereHepauei
TEIJIOTBHI.

37. Kakumu MeToaMy MOKHO TTOBBICUTH TepMuueckuiit KIT T'TY?

38. Tlokaxwure rpaduuecku B KoopAuMHATaX T, S, UYTO WCHOJIB30BAHHE pEreHEepaluu
TEIJIOTHI, CTYNEHYaTOro CXXaTusi U TMOABOJAA TEIUIOThl MNpUOIMKAeT TEepPMHUYECKHUI
KIIA nmmxna I'TY k tepmuueckomy KIIJ[ mukima KapHo B TOM Xe HMHTEpBajie TeMIe-
paryp.

39. Tlouemy B wunmeanpHbIX IUKIaX [TY W peakTUBHBIX JBHUTATeNIed OTBOJ TEILJIOTHI
IpUHUMAETCS N300apHBIM?

40. W300pa3uTe MNPUHIHUNHAIBHYIO CXeMy M LHUKI MPSAMOTOYHOTO M TypOOpEeaKTHB-
HOTO ABUraTesiell B KOOPAMHATAX P U V.

41. P-V numarpamma BojsHOro napa. OnpezaeneHue napaMmeTpoB Bobl U napa. Cyxoi
HachlleHHbIN nap. [leperpersiii map. XapakTepUCTHYECKOE YPABHEHUE I ONPENEIECHUS Viep.
Tennora mapooOpa3oBaHusl.

OO0pa3sen Ouiera k nepBoii pyde:xxkno arrecranum (4 ceMectp)

MUHUCTEPCTBO HAYKH U BBICIIETO oOpa3oBaHust PD
I'po3HeHCKHl TOCYIapCTBEHHBIN HEPTIHONW TEXHUISCKUH YHUBEPCUTET WM. akaa. M.J[. MUIIHOHITMKOBA
MHCTUTYT SHEPTETUKHU




Kageopa «Tennomexuuxa u ecuopasnuxay

Bujaer Nel

I pyOexnas arrecranms (4 cemectp)

HI/ICHI/IHHI/IHaZ Texandeckas TSpMOAMHAMHUKA

l | Kak cBsi3aHO H3MEHEHHE ILIOMIAIN MOTIEPEYHOTO CEUCHUS C HM3MEHEHHEM CKOPOCTH
u yuciioM Maxa?

2 | Yto Takoe oobemublii KI1JI kommpeccopa?

3 | Kak Biusger cTeleHb NpPEIBAPUTEILHOIO paclIUpeHus Ha Tepmuueckuii  KIIJI
uneansHoro nukia JIBC ¢ n300apHbIM MMOABOJOM TEIUIOTHI MPU MOCTOSHHOM JaBIICHUH
(uxna duzens)?

3aB. kadenpoit «T u I'» T.b.93upbacB « » 20 1.

7.1.4 Bomnpochl Ko BTOpoii py0e:kHoili arTrecTanun (4 cemectp)

1. Tlouemy B mapoTypOMHHBIX YCTaHOBKaX HE HCIONb3yeTcs UK KapHo?

2. Ilouemy OCHOBHBIM pabOYMM TEIOM MApOTYpPOMHHBIX YCTAHOBOK CIY>KUT BOISHOM
nap?

3. H3o6pa3ute muki PenkuHa B koopauHatax p, v; T, s u h, s.

4. HM3o06pa3zure NpUHIUIUAIBHYIO CXeMY MapoTypOMHHONW YCTaHOBKH.

5. Ilpu Kakux yCIOBUAX MOXHO IHpeHeOpeub paboToOM, 3aTpauuBacMoOill Ha MPUBOA
MUATATEJILHOTO HAcOCa MapoTypOUHHON YCTAaHOBKH?

6. Kax BnusioT HauanbHBIE TapaMeTphl mapa Ha tepmuueckoit KITJ[ nukna Perkuna?

7. W300pa3uTe B KOOpAMHATaxX h, S YCIOBHBIM IpolLecc pacuIMpeHus napa B TypOuHe
C YY4€TOM IIOTEPh Ha TPEHHUE.

8. Uro Takoe BHyTpeHHUI oTHOcuTenbHBIN KIT/I TypOuHbI?

9. U3o00pasute B koopaumHaTax T, S LUK NapoTypOMHHOW YCTaHOBKM C HpelelbHOMN
pereHepaunuei.

10. Tokaxure, uto Tepmuueckuii KIIJ[ pereHepaTuBHOTO IMKIA MHapOTypOMHHOHN yC-
TaHOBKH MOBBILIAETCS C YBEJIIMUEHUEM YHCIIa pEreHEPaTUBHBIX OTOOPOB.

11. CocraBpTe ypaBHEHHE TEIUIOBOTO OallaHCa CMENIMBAIOIIETO PETeHEPaTUBHOTO
[o/I0rpeBaTelis NapoTypOMHHONW YCTAaHOBKU C OJIHUM PEreHEpaTUBHBIM OTOOPOM.

12. N3oOpasutre B koopauHatax T, S WACATBHBIA ITUKI MMApOTYpOMHHOW YCTaHOBKU C
MIPOMEKYTOUHBIM IEPErPEeBOM Iapa.

13.300pa3ute B KoOpAMHATaX h, S TMpolecc pacliupeHus Tmapa B TypOWHE IMapoTyp-
OMHHOM YCTAaHOBKH C JIByMs MPOMEXKYTOYHBIMU TieperpeBamu mapa. Kak cka3bIBaeT-
Cs1 IPOMEKYTOUHBIH MEpErpes napa Ha €ro KOHEYHOM BIaXXHOCTH?

14. B wuyem 3akioyaeTcsi CYUIHOCTh KOMOMHHMPOBAaHHOM BBIPAOOTKH 3JIEKTPOIHEPTUHU
U TerioTel Ha TOLL?

15. H300pa3uTe NPUHUMIHAIBHYIO CXEMy [apora3oBOM YCTAaHOBKM U €€ MHJIealbHbIN
IUKI B KoopauHaTtax T, s.

16.B geM 3akmr0o4aroTcs MpeuMyIiecTBa yctaHoBok ¢ MI'/] - reHeparopom?

17. Kakum o00pa3oM MOBBIIIAETCS SJIEKTPOIPOBOAHOCTh IUIa3Mbl B KaHame MI'J[ - re-
Heparopa?

18. OnumuTe MpUHIKN IEHCTBUS TOIUTMBHOTO AJIEMEHTA.

19.Yto Takoe XOJOAMJIBHBIH KOIPPUIMEHT H KOIPGUIHMEHT TpaHchopMaruu Terio-




ThI (OTONUTENBHBINH KO3 duimenT)? Kak cBs3aHbl 3TH BEIUYHHBI?

20.M300pa3ute MNPUHIMIHATIBHYI0 CXEMy BO3IYIIHON XOJIOAWIBHOW YCTAaHOBKH M €€
ujeanbHbIA UK B KOOpAUHATAX P, VU T, 8.

21.KakoBo Ha3HaueHWE [eTaHIEpPa B BO3AYIIHON XOJOJWIBHON YCTAHOBKE M IIOYEMY
€ro HeJb3sl 3aMEHUTh JPOCCETbHBIM BEHTUIIEM?

22.U300pa3ute cxemy NapOKOMIIPECCHOHHON XOJIOAWJIBHOW YCTaHOBKH C JIPOCCEIb-
HBIM BEHTHUJIEM U €€ UJeaIbHbIi UK B KoopAauHaTax T, s.

23.Kakue mnpeuMmymiecTBa HMMEET IapOKOMIIPECCHOHHAs XOJIOAMJIbHAS YCTAaHOBKa IO
CPaBHEHHUIO C BO3/yIIHOM?

24.B uem 3aKi04yaeTcs MPUHIMI JSHCTBHUS TEIJIOBOIO Hacoca?

25.1300pa3uTe MPUHIOHUINHAIBHYIO CcXeMy aOCOpOIMOHHON  XOJOIWUIBHOW YCTaHOBKH.
Kak noBsilaercs qaBiaeHue XJjaagareHra B 3TOM yCTaHOBKE?

26.Kak BiuseT mnepeoxJakAeHUE XJaJareHTa TIocjie KOHJAEHcaTopa Ha 3HAYCHHE
ko3 dunrenTa Tpanchopmauu TEIIOTH TEINIOHACOCHOW YCTaHOBKH?

27.Kakumu CBOWCTBaMU JOJDKHBI 00J1aaTh XJIaJareHThI?

28. OnumuTe OCHOBHBIE METOABI CXKMYKCHHS Ta30B.

OO0pa3sen OnsieTa KO BTOpPOii pyOe:kHON aTTecTanmu (4 cemectp)

MuHHCTEpCTBO HAYKH U BBICIIETO 00pa3oBanus PO
I'po3HeHCKHUI rocynapCcTBEHHBIH HE(PTIHON TEXHHICCKUN YHUBEpCUTET UM. akaa. M./l. MIIUTHOHIITUKOBA
WHCTUTYT 3HEPTEeTHKH
Kageopa «Tennomexuuxa u euopagnuxay

Bujaer Nel

II py0Oe:xnas atrecranus (4 cemectp)

Huciunmua: TexHuueckas TepMOJIMHAMUKA

1 | U306pasuTe NpUHIMOMANBHYIO CXEMYy BO3AYLIHOH XONOAUIBHOH YCTAHOBKH M €€
WJleaIbHBIN IUKJI B KOOpJAWHATax p, v U T, s.

B deMm 3aknrouaercs MMPHUHIUIL JIEHCTBUS TEILIOBOTO Hacoca?

3 | lokaxwure, uro Tepmuueckuii KIIJ] pereHepaTMBHOrO LUKIa HAapOTYpOMHHON yc-
TaHOBKU MOBBIIIAETCS C YBEJIMUCHUEM YUCIIA PEreHEPATUBHBIX OTOOPOB.

3aB. kadbeapoit «T u I'» T.b.93upbaes « » 20 1.

7.2.2 Bompochl k 3k3aMeHy no qucuuiuinie « Texnudeckasi TepMoguHaMuKa» (4 cemectp)

1 TepmoanHamuka nmotoka. Micreuenve u 1pocceaInpoBaHue ra3oB U MapOB.

2 OcHOBHbBIE 3aKOHOMEPHOCTH T€UECHHUS I'a3a B COILIAX U AP Py30pax.

3 Ckopocth ucredenus. CkopocTh 3Byka. Kpurtumdeckass CKOpPOCTh U KpPUTHYECKHE
apaMeTpsl IPU UCTEYEHUHU YEpE3 COILIO.

4 [IpuHnunuanpHas cxema U LUK napoTypOouHHoi ycraHoBku (IITY) Ha HachlieHHOM

BoAsiHOM nape (uuki KapHo).

5 | [IpakTudeckas neaecoodpa3HOCTh Hcnonb3oBaHus nukia [ITY Ha neperperom BoJASHOM
nape M cxaTuu paboydero Tena B XKUAKOHN ¢a3ze (nuki PenkuHa).

6 W neanpHbIi K1 napoTypOuHHON ycTaHoBKHU U ee KIT/I.

7 DHepreTUyeckuii 0alaHC UIeATbHOM MapoTypOUHHON yCTaHOBKH. BinsiHue HavambHBIX
MapaMeTPOB M KOHEYHOT'O JIaBJICHUS HA TEIJIOBYIO SKOHOMUYHOCTH [ITY.




8 [TpoMeKyTOYHBIN NEeperpeB napa u €ro BIUsSHUE HA SKOHOMHYHOCTH 1TV,

9 Pereneparuubie nukis! [ITY npu mocTOsTHHOM KOJMYECTBE pabOTAIOIIEro Teda U Ipu
oTOOpax mapa Ha pereHepalmio.

10 KIIJ pereneparuHoro mukia ITTY. Y nenpHble pacxoas! napa u temiorsl B [ITY.

11 TepMoHaMUUECKHE OCHOBBI TEIIO(DHKAITUN.

12 | Oco0GeHHOCTH WMKJIOB aTOMHBIX 3JIEKTPOCTAHIMH C MapOBbIM, TA30BBIM U JIPYTUMH
pabourMHU TEIAMHU.

13 [{ukJIbl IOPIIHEBBIX ABUraTesiel BHyTpeHHero cropanus (IIBC).

14 Hukn wm wuaukaTopHas auarpamma JIBC ¢ moaBogoM TEmaoThl MPU MOCTOSHHOM
o0BeMme.

15 [ukn ¢ moaBOaOM TEIUIOTHI HPU IMOCTOSHHOM JaBiieHWHM. LMK CcO CMelaHHbIM
MIOJABOJIOM TEIJIOTHI.

16 O1eHka TepMOJMHAMUYECKOT0 coBepiieHcTBa 1ukIioB JIBC.

17 [IpuniunuaneHas cxema u uukia ['TY ¢ 1moaBogoM TEIIOTHI TMPU  MOCTOSHHOM
jgapiaeHud. I'TY ¢ 3aMKHYTBIM M pa30MKHYTBIM IIPOLIECCAMM.

18 KIIJI maeansaoit I'TY. MeToapl NOBBIICHUS TEIIOBOM SKOHOMUYHOCTH I TY.

19 Huxkael I'TY ¢ perenepanmen.

20 MHoroctyneH4aToe CkaThe ¢ MPOMEXYTOYHBIM OXJIAXKACHUEM U MHOTOCTYIEHYATHIM
HOIBOAOM TEILIOTEI B I TY.

21 KombunupoBannsie maporazoBsie nukiasl (III'Y). III'Y ¢ KV, ¢ BIIl, ¢ HIIT,
110JIy3aBUCUMBIE.

22 CpaBHeHHE JOCTOMHCTB M HEIOCTATKOB MapOBbIX M Ta30BbIX LMKIOB. 3ajada
noBbienus KI1/I TennosHepreTrnyecknx yCTaHOBOK.

23 Ooparnsriii nuka Kapao. XonoauabHblil KOG GUIHEHT.

24 Koaddunuent tpanchopmanuu TeruioTsl. CxemMa M UK BO3IYIIHON XOJOJUIBHON
YCTaHOBKH.

25 TepMmonnHaMuyeckue cBoicTBa pabounx Tell MapOKOMIIPECCHOHHBIX TpaHCHOPMATOPOB
TETJIOTHI.

26 Cxema, IMKI U XOJOAWIBHBIM KOA()(UIMEHT MapOKOMIPECCHOHHON XOJIOAMIBLHOM
YCTaHOBKH.

27 Cxema u mpuHIHNI paboThl a0COPOLIMOHHON XOJIOIMIBHON YCTaHOBKH.

28 [IpuHUMI nelCTBUS TEIJIOBOTO HACOCA.

29 Tepmoaunamuueckoe cpaBHeHHE A((PEKTUBHOCTH TEIUIOBOTO HAcOCa U TETUIO(UKAIUH.

MeTopl OKMKEHHS T'a30B.

Oo0pa3en 5K3aMeHANMOHHOT0 OMJIETA MO TMCUMILINHE

MUHHCTEpCTBO HAyKHU U BhICIIETO 0Opa3oBaHus PD
I'po3HeHCKHil rocynapcTBEHHBIN HE(TIHON TEXHUIECKUH YHUBEPCUTET UM. akaa. M./l. MIuIHoHITMKOBa
WHCTUTYT 3HEPreTUKU
Kadgheopa «Tennomexnuxa u cudpagiuxay

JlucuunnuHa TexHnuueckasi TEpMOJAMHAMHKA Cemectp - 4
I'pynma T3C-24, 9011-24
BUJIET Ne 1
1. | 1. Cpasuure rpaduuecku tepmmueckue KIIJ| mmeansHpix mukios JIBC ¢ moasomom
TEIUIOTHl NPU MOCTOSSHHOM oOBeme (Iukia OTTO) M MOCTOSHHOM JAaBiieHuu (uuka Ju-
3eJ151), €CIIM CTETIEHU CHKATHUsl M OTBEJCHHBIE KOJMYECTBA TEIUIOTH Y HUX OJMHAKOBBHI.
2. | U300pa3uTe NpUHIUNHANbHYyI0 cxemy [TV 6e3 pereHepaluu U ¢ pereHepanuei

TCIIJIOTHI.




3.1 1. Yro Takoe XONOAWIbHBIA KO>)PUIHEHT M KOIPPHUIMEHT TpaHCHOPMAIMU TEILIO-

ThI (oTONHUTENBHBIN KO3 duimenT)? Kak cBsS3aHbl 3TH BEIUYNHBI?

3aB. kadempoii
«TemnoTexHuKa U rUAPABIUKA) T.b.O3upbaes

A T

7.3 Texkymuii KOHTPOJIb
Bonpocs! k 1abopatopabiM padoram (3 cemecTp)
Bonpocs! k 1a0opaTtopHoii padore Nel:

Chopmynupyiite 1enp nabopatopHoit pabOThl M TMOSACHUTE, Kak JIOCTHTaeTCs
MoCTaBlieHHAs 11eb?

Ha3oBuTe 0CHOBHBIE Y3JIbI SKCIICPUMEHTAIBLHON YCTAHOBKU U YKQXKHUTE X Ha3HAYCHUE.
Kakumu Metonamu n3mepsiercst Temreparypa B JJaHHOH pabote?
Kak u3mepsiercs u peryaupyercst pacxo/] Bo3ayxa B JaHHOU padote?

Ha uro pacxomyercsi MOIIHOCTb, ITOJIBE/IEHHAs! K KOMIIPECCOPY, U KaK OHA OIpeaeseTcs?

Bonpocs! k 1a0opaTopHoii padore Ne2:

Chopmynupyiite 1nenp mnaboparopHoii pabOTBl M TMOSCHUTE, Kak JIOCTHTaeTCs
MoCTaBlIeHHAas 11eNb?

HazoBute 0CHOBHBIE Y3JIbI 3KCHepHMeHTaHBHOﬁ YCTAHOBKH U YKAXXUTC NX HA3HAUCHUC.

Kakx BreI moHnmMaeTe Takume COCTOSHHMS, KaK HACHIIIEHHBIH W HEHACBIIICHHBIA BJIaKHBINA
BO311yX?

Kax Bbl oTHOCHTECH K TEPMUHY «IIE€PECHIILIEHHBII» BIaXKHBIM BO31yX?

Kak ¢opmynupyercs u 3anuchIBaeTCsl 3aKOH NapLMaIbHBIX JABJICHUHM JUIsl BIAXXHOTO
BO3/IyXa?

Uto Ha3wpiBaeTCs aOCOMIOTHOM, OTHOCHUTEIBHOM BIAXKHOCTBIO M BJIArOCOJEpKaHUEM
BIIQYKHOTO BO3/yXa?

Kak BbIpakaeTcst U M3 4ero CKJIQAbIBAETCS TEIUIOCOJEp:KaHWEe (PHTANBINS) BIAKHOTO
BO3/yXa?

Bonpocsl k 1a6opaTopHoii padore Ne3:

ChopmynupyiiTe 1enb J1abopaTopHOM pabOThI W TMOSCHUTE, KaK JOCTHTAeTCA
IOCTaBJICHHAS LIEIL?

HazoBute ocHOBHBIE Y3JIBI 3KCHepHMCHTaHLHOﬁ YCTAaHOBKHU U YKAXKUTC UX HA3HAUCHUC.

JlaiiTe onpeneneHye npoueccoB UCTEYCHUS U IPOCCEIIUPOBAHUS.




“w o~ » D

1.
2.

Hanummre ypaBHeHHE NEpPBOro 3aKOHAa TEPMOAMHAMHUKH IIPUMEHUTENBHO K IPOLECCY
UCTEYCHUS.

Harmmmmre YpaBHCHHE IICPBOro 3aKOHa TEPMOJIWMHAMHUKHU IMPHUMCHUTCIIBHO K IIPOLECCY
JAPOCCCIINPOBAHUA.

Kak m3MeHsieTcsi CKOpOCTh UCTEUCHUS Yepe3 CYKHBAFOIIEECS COTUIO TPU U3MEHEHHH [3 OT
1 mo 0 (mokaxuTe Ka4eCTBEHHOE U3MEHEHHE Ha Tpaduke pacxosa)?

Yem 00bsACHSAETCS NPOSABICHUE KPUTUYECKOTO PEXKUMA ITPU UCTEUEHUH?

B ueMm paznuumne T€OpeTHYECKOTO U ACHCTBUTEILHOTO IPOLIECCOB MCTEUEHUs?

Bomnpoce! k 1adopaTopHbiM padoram (4 cemecTp)

Bonpocsl k 1a6opaTopHoii padore Ne4:

Chopmynupyiite 1enp naboparopHoil pabOThl M TMOACHUTE, KakK JOCTHTaeTcs
MocTaBlieHHAas 11eb?

HazoBuTe 0OCHOBHBIE y371bl IKCIEPUMEHTAIBHON YCTAHOBKU U YKAKUTE UX Ha3HAUEHUE.
Kakne BenmmuuHBI cieayeT u3MepsTh B TaHHOK paboTe, 9TOOBI BHIYUCIUTH KO (OUITUEHT
TEIIONPOBOAHOCTH?

KakoBa ¢u3udeckast CyliHOCTb Nepeaayy TeIuia TeII0NPOBOIHOCTHIO?

ChopmynupyiiTe MOHATHS: TEMIEpPAaTypHOE II0JIe, H30TEpMUYECKas IOBEPXHOCTb,
IpagueHT TeMIIePaTypbl, MOITHOCTh TEIJIOBOTO MOTOKA, yAETbHBINA TETIOBOM MOTOK.
[Tokaxute Ha cXeMe yCTaHOBKHU, KaK HAMpaBJjeH BEKTOP TEIJIOBOTO MOTOKA M IPaUeHTa
TEeMIEPATyphI?

Bonpocsl k 1a6opaTopHoii padote Ne5:

ChopmynupyiiTe 11€11b J1abOpaTOpHO pabOTHI U MOSICHUTE, KaK OHA JTOCTUTACTCS?
Ha3zoBure ocHOBHEIE Y3JIBI 3KCHepI/IMeHTaJ'II)HOI\/JI YCTAaHOBKH M YKAXXUTC X HA3HAUCHUC.
Kak ompenensieTcst cpensisi TeMiieparypa CTpyHbI B JaHHOW yCTaHOBKe?

Jlng gero 3amepsieTcs OapoMeTpUUYecKoe JaBiIeHHe B JaHHOU paboTe?

Kak omnpeznensercss KOIMYECTBO TEILIOTHI, OTJAHHOE CTPYHOH OKPY’KAIOIIEMY BO3LYXY
NOCPEACTBOM KOHBEKIIMU?

Kak ompenensieTcs KOIMYECTBO TEIUIOTHI, OTJAHHOE CTPYHOW OKPYKAIOIIEMY BO3IYXY
MOCPEACTBOM U3Ty4eHUs?

UYro Takoe cBOOOHAS U BHIHYKJCHHAs! KOHBEKIIUS ?
KaxoB ¢u3uueckuii cMbICII U pa3MepHOCTh K03 duiirenTa Termiooraaun?

Kakue (I)aKTOpBI OonpeaAciEIrOT MHTCHCUBHOCTh KOHBCKTUBHOTI'O TermooomMeHa?

Bonpocs! k 1a0opaTtopHoii padore Ne6:
CdhopmynupyiiTe nens 1adopaTtopHOi pabOTHI U MOSICHUTE, KAK OHA JOCTUTACTCs?

HazoBure ocHOBHEBIC Y3JIbI BKCHepI/IMeHTaHBHOﬁ YCTAaHOBKHU U YKAKHUTC UX HA3HAYCHUC.
Kaknmu Mmetonamu usMepsieTcs TeMreparypa B JaHHOU padbore?



Kak n3mepsiercst 1 perynupyercs pacxos Bo3ayxa B JaHHOM pabote?

[lo xakuM mnpuU3HAKaM MOXHO CYJIUTh O CTAallMOHAPHOM pEXUME TEeII000MeHa C
OKpYXaroleu cpenon?

Kaxk OCYIIECTBIISAETCS BBIOOD KOHTPOJIBHOM 000JI0YKH paccMaTpuBaeMOi
TEPMOJIMHAMUYECKON CUCTEMBbI?

Jlaiite (GOpMYIHpPOBKY M MaTEeMaTHYECKOE BBIPAKCHHE YpaBHEHHs IIEPBOIO 3aKOHA
TEPMOJUHAMMKH, UCTIOJIB3YEMOT'0 JJIsl PELLEHUS 3a7aui JAHHOT'O OIIbITa.

YKaKuTe CHocoObI OmpeAeNieHUs] BEIMYMH, BXOJSMIIMX B YpaBHEHHE 1-ro 3akoHA
TEPMOJMHAMUKH, HMCIOJb3YyEeMOIro JIS PEIICHHs 3a/Jayd JaHHOIO OMbITa, C IOJIHBIM
000CHOBAaHHEM UCIOJIB3YEMbBIX PACUETHBIX (DOPMYII.

Bomnpockl kK npakTHyecKuM 3aHATHAM (3 cemecTp)

Ne
u/n Bomnpocsl
1 Crnioco6sl niepeaun TeraoTbl OCHOBHBIE MOHSTHS U ONPEACIICHUS] TEOPUHU
TertooOMeHa. TemmepaTypHoe noJie.
5 3akon @ypee. Koagdumment rermnonpoBogroctu. Koshdummuent
TETIONPOBOTHOCTH Ta30B U KUJIKOCTEH.
TennonpoBOAHOCTh NP CTAIIMOHAPHBIX YCIOBUSX. TEMI0MpOBOAHOCTD
3 OJIHOCJIOMHOW, MHOTOCJIOMHOM, TJIOCKOW MIJIMHIPHYECKON U c(pepruecKor CTEHOK
MIPU TPAaHWYHBIX yClIoBUsIX | pona.
4 [TonHoe Tepmuyeckoe conpoTuBiIeHue Teronepeaaun. [lepegada TemaoTsl yepes
HUJIUHIPUYECKYIO CTEHKY.
5 Termonepenayda yepes MIOCKYIO, WIMHAPUIECKYIO, CHEPUUIECKYIO U OpeOPEHHYIO
crerku. Koadduument tennonepenayu.

Bomnpockl K npakTHyecKuM 3aHATHAM (4 cemecTp)

Ne

o/ Bomnpocsl

[Tyt naTeHcuuKanuu Temionepenaun. MaTeHcudukanus renaonepeaayu myreM
1 yBeNU4YeHUS KOdPPHUIHEHTA TEIUIONPOBOAHOCTH. TEIIONPOBOAHOCTh B CTEPIKHE
(pebpe) MOCTOSTHHOTO MOMEPEYHOTO CEUCHHSI.

Tennosas uzonsaus. Kpurnueckuii quaMeTp TemioBoi uzomnsiuuu. Beioop

2 3¢ (HeKTUBHON 30NN IO €€ KPUTHUECKOMY TUAMETPY.
AHaIUTHYECKOE OMUCAaHUE MPOLIeCcCa HECTAlMOHAPHOM TETIONPOBOJHOCTH.
3 Onpenenenne KOIMYECTBA TEIUIOTHI, OTJAAHHOTO MJIACTUHOW B IIPOIIECCE

OXJIAXKJICHHUA.

Oco0eHHOCTH Tepeay TEIUIOTHl IPH B3aHMHOM KOHTaKTe MBYX Tel. KoHTakTHOE
4 TEPMHYECKOE COMPOTUBJICHHE. HecTanmMoHapHBIM Mpolecc TEIIOMPOBOTHOCTH.
KoHTakTHEINA TELTO00OMEH.

OCHOBHOM 3aKOH KOHBEKTHBHOTO TeruiooOMeHa. YpaBHenue HproToHa-Puxmana.
KoadbdunuenT remnooraayu.




7.4. Onucanue moka3aTeyieil U KpUTEPUEB OLIEHUBAHUS KOMIIETEHIMI Ha Pa3lMYHBIX 3Tanax uxX (popMupoBaHUs, OMUCAHHE

IIKaJIbl OOCHHUBAHUA.

Tabonuna 7
Ilnanupyemble pe3yJibTaTbl 0CBOCHHS Kpurepun oneHnBaHus pe3y/ibTaToB 00yeHHs HaumenoBanue
KOMIETECHIHA Menee 41 6a/10B 41-60 6a/10B 61-80 6am0B 81-100 6a10B OLICHOYYHOT'0
(HEey10BJIETBOPHUTEJILHO) (Y10BJ1€TBOPUTEJIHHO) (Xopo1o) (OTJIMYHO) cpeacTsa

OIIK-3 Cnocoben JACMOHCTPHUPOBATH IPUMCHECHUE OCHOBHBIX crioco0oB MOoJIy4ucHuUs, HpeO6pa30BaHVIH, TPpaHCIIOPTa U UCIOJIB30BaHUA TCIJIOTHI B TCINIOTCXHUYCCKHUX YCTAHOBKAX U

cUCTEMaX.
3HATh: OCHOBHBIC TIIPHHIUNBI H CIIO0COOBI TpaHCCbOpMaI_[I/II/I SHCPIruu, C(bOpMI/IpOBaHHLIC, HO C(I)OpMI/IpOBaHHBIe 3amanus g1 PI'P,
OTpaHUYCHUS, CBS3aHHBIC C TpaHCQOPMAIUEH SHEPTHH, IEPBBHI U BTOPOU coneprKaIHe CHCTEMATHHECKHE  [BOTPOCH K
3aKOHBI TEPMOJUHAMWKH; OCHOBHBIC TEPMOJMHAMHYECKHE muarpammbl, ux | dparmeHrapHble Henonueie

N OTJIENBHBIC TIPOOCITBI 3HAHUS [IPaKTUYECKUM U
CBOICTBa, TEPMOJMHAMUYECKHE NPOLECCH U UX XapaKTEPUCTUKH; METOJbI 3HAHUS 3HaAHUS
aHamm3a TepMOJANHAMUYECKHX IIMKJIOB, METOJIBI TTOBBITIICHUS 3HaHUA 1abopaTOPHEIM
3¢ (HEeKTUBHOCTH TEXHUYECKUX TEIUIOIHEPTeTHICCKUX YCTAHOBOK. 3AHATHAM, TCMBI
yMeThb: HCIOJb30BaTh OCHOBHBIE 3aKOHBI TEPMOJIWHAMHUKU IMPU PELICHUHU VMeHuUs [OJTHEIE, CdopmupoBanHblepedhepaToB, JOKIAI0B.
TEeXHUYECKHX 3aJlay; IO0JIb30BaThCAd AHAJIUTUYECKUM METOJOM pacyeTa

JIOIY CKar0TCs
rasoBbIX IMKIOB M PACCUMTHIBATE HMX XaPAKTEPUCTUKHM;IONB30BATHCS Hacriinbre Henomere YMCHHA
MEHSI MEHHSI HeOoIbIIHe OMUOKH
METOJIOM pacueTa AuarpaMM MapoBOSHBIX HUKIJIOB U LIUKJIOB XOJIOUIbHBIX y y
YCTaHOBOK U paCcCYUTHIBATh UX XapaKTEPUCTHKHU.
BJaJ€Tb: HaBbIKaMHU B HCIIOJb30BaHUH ypaBHeHI/Iﬁ H CIIPpaBOYHBIX 6a3 B cucremaruyeckom VYcnenisoe u
JIAHHBIX JJI OMpPENENICHUsS TEPMOJUHAMUYECKUX CBOWCTB pabodmMx Ten U YactuaHoe HecucremaTtuueck IIPYMEHCHHH HABBIKOB | CHCTEMATHUYECKOE
TEIUIOHOCUTENIEH, B  TEPMOJAMHAMHYECKOM  aHallu3e IMpPOLECCOB U
) P p BIIaJICHHE 0€ NPUMEHEHHE | 111y CcKarOTCs IPOBEIBI

MOKa3aTejeH TEIIOBOM SKOHOMUYHOCTH TOY.

HaBbIKaMH

HaBBbIKOB

3HAHUH

MIPUMCEHCHUC HABBIKOB




8. OcobenHocTH peaJm3anuu TUCUMILIHHBI 1151 MHBAJIU/IO0B U JIUIL €

OrpaHH4Y¢HHBIMH BO3MOKHOCTAMMU 3/10POBbSA

Jljis ocyliecTBICHHS MPOLEAYp TEKYIIEro KOHTPOJISI YCIIEBAEMOCTH U MPOMEKYTOUHOU
aTTeCTallMd OOYYAIOUIMXCS CO3/aHbl (POHIBI OICHOYHBIX CPEJACTB, aIalTUPOBAHHBIC IS
WHBAJIUIOB U JIUI] C OTPAHUYCHHBIMHA BO3MOXXHOCTSIMH 3JIOPOBbSI U TIO3BOJISIFOIIME OICHHUTH
JOCTHIKEHUE MMU 3aIJIAHMPOBAHHBIX B OCHOBHOW 0O0pa3oBaTEbHOW MPOrpaMMe pe3yIbTaToOB
o0yd4eHUs ¥ ypoBEeHb COPMUPOBAHHOCTH BCEX KOMIIETEHIIMM, 3asBICHHBIX B 00pa30BaTEIIbHOM
nporpamme. Dopma TpoBeACHUs ~TEKyIIeW aTTecTallid Uil CTYACHTOB-WHBAJIH]IOB
YCTaHABJIIMBACTCSI C YYETOM WHAMBUIYAIBHBIX TCHXO(U3HYECKHX 0cOoOeHHOCTEeH (yCTHO,
MUCbMEHHO Ha OyMare, NMUCbMEHHO HAa KOMITbIOTEpe, B opme TecTupoBaHus u T.I.). [Ipu
TECTUPOBAHUU JUIS CIAOOBUIAIIMX CTYJACHTOB HCIIOJNB3YIOTCS (DOHIBI OIEHOYHBIX CPEACTB C
VKpYIHEeHHbIM —mipudroM. Ha 23K3aMeH Tpuriamaercs COMPOBOXKIAIONIMKN, KOTOPBIN
o0ecreyrBaeT TEXHUYECKOE COMPOBOXKICHUE CTyIeHTY. I[IpM HEOOXOAMMOCTH CTYICHTY-
UHBAJIUY MPEIOCTABISICTCS JOMOTHUTEIBHOE BPeMsl ISl TIOATOTOBKU OTBETa Ha dK3aMeHe (WU
3auere). OOywarommecs ¢ OrpaHWMYCHHBIMH BO3MOXKHOCTSIMU 370POBbS M 0OydYaroIquecs
WHBAJIUIBI 00CCIIEYMBAIOTCS TEYATHBIMH W JJICKTPOHHBIMH O0pPa30BaTEIbHBIMU PECypCamMu
(mporpammbl, ydeOHBIE TOCOOMSI MJii CAMOCTOATEIbHOW paboTel W T.1.) B (dopmax,
aJaNTUPOBAHHBIX K OTPAaHUYCHUSIM UX 370POBbs U BOCIPUITUS WH(OPMALIUU:

1) JUTSL HHBJTUIOB U JIUI] C OTPAHUYCHHBIMU BO3MOKHOCTSIMH 3JI0POBbSI MO 3PEHUIO:

- AJsl CJenbIX: 3aJIaHUS JIJIS BBIOJIHEHUS HA CEMHHApaX M IMPAKTUYCCKUX 3aHATHSIX
oopmIsIFOTCs penbedHO-ToueyHbIM mpudTOoM bpaiinsg wiau B BUIE AIEKTPOHHOTO JOKYMEHTa,
JIOCTYITHOTO C TMOMOIIBI0 KOMIIBIOTEPA CO CHEIHAIM3UPOBAHHBIM MPOTPAMMHBIM 00eCIIEUeHUEM
JUTSI CTICTIBIX, JTUOO 3aYUTHIBAIOTCS ACCUCTECHTOM; MMMChMEHHBIC 3a/1aHUs BRITIOJIHSIIOTCS Ha Oymare
penbeHO-TOYCUHBIM MpPUPTOM bpailis wim Ha KOMIBIOTEPE CO CHEIUATH3UPOBAHHBIM
MPOrPaMMHBIM 00ECTIEYEHUEM TS CIIETIBIX JTHMO0 HAUKTOBBIBAIOTCS ACCHUCTEHTY; O0yUYaOIUMCS
JUTSL BBITIOJIHEHUS 3aJaHUS TPU HEOOXOJUMOCTH TMPEAOCTABNISICTCS KOMIUIEKT MHUCHMEHHBIX
MIPUHAJISKHOCTEH W OyMara JuIisl UChbMa pesibepHO-TOUeTHBIM IpUpTOM Bpaiins, KoMIbroTep
CO CITEIUATM3UPOBAHHBIM ITPOTPAMMHBIM 00€CIICYCHUEM TSI CIICTIBIX;

- ISl CJIA0OBHASIIIMX: 00ecTeuynBaeTCsl HHANBHIyallbHOE PAaBHOMEPHOE OCBEIICHHE HE
meHee 300 mrokc; oOyd4arommMmcsl JUis  BBITIOTHEHHS 3alaHus TpU  HEOOXOIMMOCTH
MIPEIOCTABIISCTCS YBEIIMYUBAIOIIECE YCTPOHCTBO; BO3MOXHO TaK)Ke UCIIOJIB30BaHNE COOCTBEHHBIX
YBEIMYUBAIONIUX YCTPOUCTB; 3aaHUS JJIs BBITIOJHCHHS 3aJaHUA O(QOPMIISIFOTCS YBEITHICHHBIM
mpuQTOM;

2) JUTSL THBAJTUIOB U JIUI] C OTPAHUYEHHBIMU BO3MOXKHOCTSIMH 37I0POBbBSI MO CJIYXY:

- A8 TIYXUX M cJa0ocJbIIAIIMX: O0ecreurnBaeTcss Hajluduhe 3BYKOYCHIIMBAIOIIEH



anmaparypbl  KOJUIGKTHBHOTO  TIOJB30BaHUS, IMpPH  HEOOXOIUMOCTH  OOYydarolUMCS
NPEJOCTABIISICTCSl  3BYKOYCHJIMBAIONIAS ~ ammaparypa  WHAWBHIYaJbHOTO  TOJH30BAHUS;
NPEJOCTABIISIOTCS YCIIYTH CYpPAOTICPEBOTYHKA;

- IJIsl CJeNOIIyXuX JIOMYyCKaeTcsl NMPUCYTCTBHE AaCCHCTEHTA, OKA3bIBAIOILErO YCIYTH
TUdIOCYpIOTIEpEBOIUMKA (IOMUMO TPEOOBAHUM, BBITIONHSAEMBIX COOTBETCTBEHHO IS CJICTIBIX U
TITyXUX);

3) JUTSL JIMIL C TSDKEIBIMU HAapYIICHUSMU PEUH, TITyXUX, CIa0O0CIBIIIANIMX JICKIIUA U
CEMHUHApHI, IPOBOJMMBIC B YCTHOU (opMe, MPOBOATCS B MUCBMEHHOH (opMe;

4) JUTSL UHBAJTU/IOB M JIUI] C OTPAHMYEHHBIMH BO3MOXKHOCTSIMH 37I0POBbsSI, HMEKIIUX
HapyIIeHHsI ONIOPHO-IBUTaTeJILHOIO anmapara:

- JUId JIMI C HaApyIIECHHSIMH OIOPHO-IBUTATEILHOTO ariapara, HapylIICHUIMHU
JBUTATEIBHBIX (YHKIUH BEPXHUX KOHEYHOCTCH WIIM OTCYTCTBHEM BEPXHUX KOHEYHOCTEH:
MUCHhMEHHBIC 33J]aHHS BBIMTOJHAIOTCS Ha KOMIIBIOTEPE CO CIICIUATH3UPOBAHHBIM MTPOTrPAMMHBIM
oOecrieyeHHeM WJIM  HaJIUKTOBBIBAIOTCS aCCUCTEHTY; BBINOJIHEHHE 3aJaHuii  (TECTOB,
KOHTPOJIbHBIX paboT), MPOBOUMBIE B MUCbMEHHOI (hopMe, POBOASTCS B YCTHOH (hopMe myTem

onpoca, 6ecesibl C 00yJaroIIIMCS.

9. YueOHO-MeTOAUYECKOe U HHPOPMAIIMOHHOE OOecneuyeHne JUCHUIINHbI

OcHoOBHas JIUTEpaTypa

1. | Texaudeckasi TEpMOJIMHAMHKA U TEIUIOTEXHUKA [ DIEKTPOHHBIN pecypc]/ —
DNEeKTpOH. TEKCTOBbIE NaHHble. XaleHKo A.A., Kannanuenko M.IO., Bucnory3os
A.H.— Crasponoinb: Ceepo-KaBkasckuit ¢penepanbubiii yuusepcuret, 2017.— 107
c.— Pexxum poctyna: http:// www.iprbookshop.ru/75606.html.— 35C «IPRbooks»

2. | JlabopaTopHBIil TPAKTUKYM T10 TEPMOJUHAMUKE [ DIEKTPOHHBIN pecypc|: yueOHoe
nocobue/ borganos C.H., Knéuxkuit A.B., Mutponos B.B., [Tarakos I'.JI., ®exopos
B.H., ®unatkun B.H., lipetkoB O.b.pex. lisetkos O.b., Mutponos B.B. .—
OnextpoH. TekctoBble naHHble.— CII0.: YHuBepcuter U TMO, 2016.— 89 ¢.—
Pexxum noctyna: http:// www.iprbookshop.ru/67246.html.— 3BC «IPRbooks»

3. | CrosanoB H.W. TeopeTnueckrie OCHOBBI TEINIOTEXHUKHU (TEXHUYECKAsi TEPMOIMHAMUKA
Y TEIIoMaccooOMeH) [ DIIeKTpOHHBIHN pecypc]: yuedHoe nmocodue/ CtosinoB H.U.,
Cmupnos C.C., CmupHoBa A.B.— DneKTpoH. TeKcTOBbIe JaHHbIe.— CTaBpoOIOb:
Cesepo-Kaskasckuii gpenepanbublii ynusepcurert, 2014.— 226 c.— Pexxum nocryna:
http://www.iprbookshop.ru/63139.html.— 35C «IPRbooks»

4. | Manas D.M. Texaudeckas TEIJIOTEXHUKA [ DIEKTPOHHBIN pecypc]: yueOHoe mocoone/
Mamnasa 9.M., I'onmukoB JI.B.— DnekTpoH. TekcToBble faHHble.— Caparos:
CapatoBckuii rocygapcTBeHHBIN TexHuuecKkui yausepcuteT umenu FO.A. I'arapuHna,
9bC ACB, 2014.— 90 c.— Pexxum nocryna:
http://www.iprbookshop.ru/80120.html.— 3BC «IPRbooks»

5. | Aunpees B.B. Termnorexnuka [DnexkTpoHHbIi pecype]: yueoHuk/ Aunpees B.B.,
Jlebenes B.A., CnecusnieB b.1.— Dnextpon. TekctoBbie qanubie.— CII0.:
HanmonanpHblii MUHEpaIbHO-ChIpbeBON YHUBEpPCUTET «I opHbIii», 2016.— 288 ¢.—
Pexxum noctyma: http:// www.iprbookshop.ru/71706.html.— 3BC «IPRbooksy»

6. | AnekcanapoB A.A. TepMoarHAMUYECKHE OCHOBBI IMKJIOB TETNIOIHEPTETUYECKUX




YCTaHOBOK [ DNEKTPOHHBIN pecypc]: yueOHoe mocodue a1 By30B/ AJ€KCaHIPOB
A.A.— DnexTpoH. TeKcToBble JaHHble.— M.: M3narensckuii njom MOU, 2016.— 159
c.— Pexum nocryna: http://www.iprbookshop.ru/55891.html.— 3BC «IPRbooks»

B) IPOrpaMMHOE H KOMMYHHMKALIHOHHOE o0ecrevyeHue

1. DJeKTPOHHBIN KOHCIEKT JICKIUIA U 3JIEKTPOHHO-00YYarOIINi KOMILIEKC 1O AUCIUIUINHE
«TexHnueckass TepMOAMHAMUKA U TEIUIOTEXHUKA.

2. TecThl 4151 KOMIIBIOTEPHOTO TECTHPOBAHHUSI CTYACHTOB.

HNuTepHer pecypc - www.gstou.ru 3JjekrpoHnasi o6udamorexka DbC «IPRbooksy,
“KoHcyabTaHT cTyaeHnTa”, “ibooks”

9.2 MeToanueckne yKa3aHusi 110 0CBOeHUI0 Jucuuniunbl ([Ipunoxenue)

10. MaTrepuajJbHO-TeXHHUYECKOEe OOecriedeHue TN CIUTIIUHbI

1 Kiacc ¢ mepcoHaIbHBIMH KOMIBIOTEPAMH [T MPOBEACHUS MPAKTHYCCKUX 3aHATHH U
BUPTYaJIbHBIX JIAOOPATOPHBIX PadoOT.
2. JJabopaTopuu TEIJIOTEXHUKH U TETIOIHEPTETUKA

11. fono,iHeHus1 M MI3MEeHeHHsI B padoueil mporpaMMe Ha y4eOHbIi 1o
JlononHenus u u3MeHeHus B paboune mporpaMMbl BHOCSITCS €KErOHO Mepe]] HayaloM HOBOTO
yueOHoro roga no ¢gopme. M3menenus: 1omxHbl 0GOPMIISATHCS JOKYMEHTAIBHO U BHOCATCS BO
BCE YUTCHHBIE IK3EMILISPHI.

[Iporpamma cocTaBieHa B COOTBETCTBUM ¢ ['OCyZapCTBEHHBIM 0OOpa30BaTeIbHBIM
CTaHJapTOM BBICHIET0 MPOQEecCHOHAIBHOrO 00pa3oBaHusi no HampasieHuo 13.03.01 —
TennosHepreTuka 1 TEIUIOTEXHUKA.

Texnunueckasi TepmoguHamMuka (Hamuuue obopyaoBanus u TCO)

1 JIaGopartophblii kommiekc "Temnonepenayda npu kousekuuu u 06yse" TITK-010-9JIP-01
(9 nabopaTopHbIX padboT)

2 VYuebHo-1abopaTopHblit KoMIIIeKke «Terna000MeHHUKID)
(4 nabopaTopHBIX pabOTHI)

3 BuptyanbHelii mporpaMMHBIi 1abopaTopHblii Komiieke "TemnorexHuka"

(6 mabopaTopHBIX padboT)

Buptyanbhblii yueOHbI KoMIIIEKC « TerIoBbIe 31eKTPOCTaHIIMN

5 KoMILIeKT mIaKkaToB 560x800 mv, M300paxkeHne HAHECEHO Ha IJIACTUKOBYIO OCHOBY TOJIIMHOM 4 MM
u pazmepoM 560x800 mm. M300pakeHue o0nagaeT BOJOCTOMKIMHI CBOHCTBaMHU. Kaxk/pIil 1akatT numeer
9JIEMEHTBI KPETJICHHSI K CTEHE.

5.1 | Texnuueckas repmoauHamuka (16 mr.)

52 «Termomaccooomen» 16 miT.

6 3HeKTp0HHLIe IJIAKATBI [leMOHCTpaIMOHHBIE KOMIIIEKCH Ha 0a3e MyJIbTUMEANa-IIPOEeKTOpa (KOMIUIEKT
UEKTPOHHBIX IIakaToB Ha CD, mynmsTuMenna-npoektop BENQ, HOyTOYK, 3Kpan 1,5x1,5 M):):

a. TexHnuueckas TepMoiuHaMuKa (86 mirt.)

0. TemmomaccooOmen (122 mit.)
Ilpe3enTanuu:

1 Tennmonepenaya

2 TernuoBble M aTOMHBIE 3JEKTPOCTAHIUU



http://www.gstou.ru/

3 JIBurarenn BHyTPEHHETO CrOpaHuUst

4 PU3HKO-XUMHUYECKUE OCHOBBI COBPEMEHHOM DHEPIeTUKHU

5 DHeprocOepeKeHHUE M €€ POJIb B )KU3HU 001ecTBa (52 ciaiiio);

6 Mepornpusitasi 1o 3HeproddhEeKTUBHOCTH U dHeprocOepexenuto (20 crnaiiaos);

7 Oco0eHHOCTH peanu3aluy IporpaMM SHEProcOepeKeH s U SHEPreTHIeCKOn
3¢ GEKTUBHOCTH Ui OFOJDKETHBIX Opranu3aimi (9cnaiiion);

8 Dueprobanancel TOP ux cocrosiHue u kinaccudukanus (11 ciaitnos);

9 PacueTHbIi aHAJIM3 YHEPreTHYECKUX MOTOKOB 1 OaancoB (11 ciaioB)

Ipunoxenune

MeToauueckue YKa3aHUuA 110 0CBOCHHUIO TUCIHUITJINHBI

«TexHuyeckas TEpMOJIUHAMUKA

1. Meroanueckue YyKa3aHus Ui OOYYAOIIUXCH 10 IUIAHUPOBAHMK W
OpPraHu3alMu BpeMeHU, He00X0IMMOT0 1JIsi OCBOECHUSI JUCIUNJIMHBI.

N3yyenne pexomMeHayeTcsi HayaTh C O3HAKOMIIEHHS C paboyeil mporpammon
JTUCIUIUTAHBI, €€ CTPYKTYpOW W COACpKAHHEM pa3iesioB (Momyiei), (GpoHIOM OICHOYHBIX
CPEICTB, O3HAKOMHUTHCA C Y4eOHO-METONWYECKHM U HHQPOPMAIMOHHBIM oOecreyeHrneM
JHUCIUILINHEL

Z[I/ICI_[I/IHJ'II/IHa «TexHnyeckass TSpPMOAMHAMHKA» COCTOUT M3 18 CBSI3aHHBIX MCKIY c00010
TEM, O6€CH€‘-IHB3IOHII/IX MOCJICA0BATCIIbHOC U3YUYCHUC MaTCpuraia.

OO0yuenue o nucuuIuinHe « TexHuueckast TepMOJIMHAMUKa» OCYIIECTBIISIETCS B
cleAyoumx Gopmax:

1. AynuTtopHble 3aHATUS (JCKIUU, TPAKTUYECKHUE/CEMUHAPCKHIE 3aHITHUS ).

2. CamocrosiTenpHas pa0oTa cTyAeHTa (IOArOTOBKA K JIEKLUUSAM, HPAKTHYECKUM/
IIPaKTUYECKUM 3aHATHUSM, TecTam/pedeparaM/okaasaM/scce, 1 UHbIM (opMaM MUCbMEHHBIX
paloT, BEIIIOJIHEHUE aHATIN3a KEHCOB, MHAMBHIyaIbHAsl KOHCYJIbTALUS C IIPENO1aBaTeNeM).

3. UHrepakTuBHBIE (OPMBI MPOBEACHUS 3aHATUN (KOJIOKBUYM, JIEKIHS-TUCKYCCHS,
IpYyMNIIOBOE pelIeHue Keica u 1p.hopMsl).

VY4eOHbI MaTepuan CTPYKTYPHUPOBAaH M H3Y4YEHHME JUCUUIUIMHBI MPOU3BOIUTCS B
TeMaTU4YecKoi mocienoBarenbHocTH. KaxoMy HpakTuyeckoMy/ CEMHUHAPCKOMY 3aHATHUIO U
CaMOCTOSITEILHOMY M3y4YEHHUIO MarepHuaja MpeallecTBYeT JIeKUUs [0 JaHHOW TeMe.
OOyuaromyecss CaMOCTOSITENIBHO TMPOBOJAT MPEABApUTENBHYIO MOJrOTOBKY K 3aHATHIO,
MPUHUMAIOT AaKTUBHOE M TBOPYECKOE ydacTHE B OOCYXKJIEHHUU TEOPETUYECKUX BOIPOCOB,
pa3bope NpoOJEMHBIX CUTyalluii W TOMCKOB MyTed MX pemeHus. MHorue npoOseMsl,
u3y4daeMmble B Kypce, HOCAT JUCKYCCHOHHBIM XapakTep, YTO IMpearoyiaraeT MHTEPaKTUBHBIMN
XapakTep MPOBENEHNS 3aHATUN Ha KOHKPETHBIX IPUMEPAX.

Ornrcanue mocCiIeI0BaTeILHOCTH IEHCTBUIM 00yUaroIerocs:

IIpn u3yueHun Kypca ciieyeT BHUMATENIBHO CIIyIIaTh U KOHCIIEKTUPOBATh MaTepHuall,
U3JlaraeMblii Ha ayJWTOPHBIX 3aHATUAX. sl ero MOHMMaHMS W KayeCTBEHHOI'O YCBOEHUS
PEKOMEHIYETCSI CIEAYIOLIAs MOCIE10BATENIBHOCTD IEHCTBU!

1. Tlocne okoH4YaHUs y4eOHBIX 3aHATUHN AJI 3aKpEIUICHHUs] MaTepuallia IpOoCMOTPETh U
00yMaTh TEKCT JIEKLIUH, MPOCITYIIaHHONW CerojiHs, pa3odpaTrh paccMOTpeHHbIe npumeps! (10
— 15 munyT).

2. IIpy NOArOTOBKE K JIEKIMM CIEAYIOLIEro JHSA IMOBTOPUTH TEKCT IPENblayIIen
JIEKLWH, TIOJYMAaTh O TOM, Kakasi MOKeT ObITh crneayromas Tema (10 - 15 MunyT).

3. B Teuenue Henmenu BBHIOpaTh BpeMs A pabOTHI ¢ JUTEpaTypoil B Oubmuoreke (1o

1

qacy).
4HpI/I IIOATOTOBKE K HDaKTI/I‘IGCKOMV/ CCMUHAPCKOMY 3aHATHIO MTIOBTOPUTH OCHOBHBIC IMOHATHSA 10




TE€ME, U3Y4YUTh IIpUMEpPBL. Pelas KOHKPETHYIO CUTYaLHUIO, - MPEABAPUTEIILHO IMOHATH, KAKOU
TEOPETHUYECKHI MaTepHrall HY>KHO HMCIIOJIb30BaTh. HaMeTUTh TUTaH pelreHus, monpodoBaTh Ha
€ro OCHOBE pemuTh | - 2 MpaKTUYECKUE CUTYyaIuu (J1a0.padoThI).

2. Meroanyeckne yka3aHusi o padore o0y4alumuxcsi BO BpeMsi NPOBedeHHSA

JeKINH.

Jlekuuy [ar0T OOyYaroOIIMMCS CHUCTEMAaTH3HpPOBAHHBIE 3HAHMA 10 AMCLUIUIMHE,
KOHIIEHTPUPYIOT MX BHMMAaHUE Ha HaumOojee CIOKHBIX M BaXHBIX Bompocax. Jlekiuu
OOBIYHO H3JIAraloTCs B TPAJAULIMOHHOM WIM B mpoOneMHOM cTuie. Jljis CTyleHTOB B
OOJIBIIMHCTBE ClIydaeB B po0sieMHOM cTriie. [Ipo0ineMHBbli CTHIIb [TO3BOJISET CTUMYJIMPOBATh
aKTHUBHYIO TO3HABATEIbHYIO JAEATEIBHOCTh OOYYAIOIIMXCS W HMX HHTEpeC K AUCIUILIMHE,
(opMHpPOBATh TBOPUECKOE MBIIIUIEHUE, NMPUOErath K MPOTUBOIOCTABICHUAM U CPAaBHEHUSM,
nenatb O00OOIIEHMs, AaKTMBM3MPOBATh BHHUMAaHHE OOYYAIOIMXCS IyTeM IOCTAaHOBKH
POOJIEMHBIX BOIIPOCOB, MOOIIPSATH JUCKYCCHIO.

Bo Bpems JIEKIIMOHHBIX 3aHATUN PEKOMEHIYETCS BECTM KOHCIEKTUPOBAaHUE YUEOHOIO
MaTepuaia, o0panars BHUMaHue Ha (POPMYIHPOBKH U KaTErOPHUHU, PACKPBIBAIOIINE CYTh TOTO
WJIA MHOTO SIBJIEHUS, WIIH IPOLIECCOB, BBIBOABI U IPAKTUYECKHE PEKOMEHIaLlUH.

KoHcmiekT nexnum mydmie TOApa3feNsiTh Ha IyHKTHI, COOJOJas KPacHYIO CTPOKY.
OTtoMy B 00ibIION CTeNeHU OyIyT CIOCOOCTBOBATH BOIPOCH! IJIaHA JIEKIMH, IPEASIOKEHHbIE
npenonaBatensM. Cienyer oOpaliaTh BHUMaHHME Ha AaKLEHTBI, BBIBOJbI, KOTOpBIE JE€JaeT
IpenojaBaTesib, OTMedas HauOoyiee BaKHbIE MOMEHTHI B JIEKIIMOHHOM MaTepuaie
3aMeYaHUsIMU
«BAXKHO», «XOPOLIO 3allOMHUTH» M T.. MOXXHO JenaTh 3TO U C IOMOILIBIO Pa3HOLBETHBIX
MapKepoB WIH pyueK, NOoJUepKHUBasi TEPMUHBI U ONPEAETICHUS.

IlenecooOpa3no pa3paboTaTh COOCTBEHHYIO CHUCTEMY COKpalleHWi, a00peBuaryp u
cuMBOJIOB. OJHAaKo NpH AajbHEHIIed paboTe ¢ KOHCIEKTOM CHUMBOJIBI JIYYIll€ 3aMEHUTh
OOBIYHBIMH CJIOBAaMU JUIs OBICTPOTO 3pPUTENILHOTO BOCIIPUSTHS TEKCTA.

Paboras Hai KOHCIIEKTOM JIEKUIMH, HEOOXOIUMO HCHOIb30BaTh HE TOJBKO OCHOBHYIO
JUTEPATypy, HO U Ty JUTEPATypy, KOTOPYIO JONOJHUTEIBHO PEKOMEHI0BAJI MIPENOJABATENb.
NMenHO Takas cepbe3Has, KpONOTIuBas paboTa C JIEKIMOHHBIM MaTepuajioM MO3BOJIUT
ri1y0OKO OBJIIETh TEOPETUUYECKUM MATEPHUATIOM.

Temaruka nekuuii gaercsa B pabouelt mporpamme JIUCHUTUIHHBIL.

3. Mertoaunuyeckue yKa3aHus o0y4aromumcst no NMOAroTOBKe K
NPAKTHYECKUM/CEeMHUHAPCKUM 3aHATHSIM.

Ha mnpakTH4eckux/CEeMHUHAPCKUX 3aHATUSAX MPHUBETCTBYETCS AKTMBHOE Y4YacTHE B
00CYyKJIEHUM KOHKPETHBIX CUTYyaliii, CHOCOOHOCTh HA OCHOBE MOJyYE€HHBIX 3HAHUM HaXOAUTh
Haubonee 3((eKTUBHbIE pELIeHHs MOCTaBIEHHBIX MPOOJIeM, YMETbh HaXOAWUTh IOJIE3HbIN
JIOTIOJIHUTEbHBIMATEPHAT 110 TEMAaTUKE CEMUHAPCKUX 3aHITHH.

CryzneHTy peKOMEHYETCs CaeAyIoLIas cXema IOATOTOBKH K CEMHUHAPCKOMY 3aHATHUIO:

1. O3HakOMJIeHHE C IUJJaHOM MPaKTHUYECKOTO/CEMUHAPCKOTO 3aHSATHUS, KOTOPBIH
OTpakaeT COoAEpKaHUETPEJI0KEHHON TEMBI;

2. IIpopaboTaTh KOHCIIEKT JICKIIHA,

3. IIpounTaTh OCHOBHYIO U JOTIOJIHUTEIBHYIO JIUTEPATYPY.

B mporuecce moAroToBKM K MPakTUYECKUM 3aHITHUSM, HEOOXOAMMO OoOpaTuTh ocoboe
BHHMaHHE Ha CAaMOCTOATEIbHOE N3YUEHUE PEKOMEHI0BaHHOM IuTepaTypsl. [Ipu Beell nmomHoTe
KOHCIIEKTUPOBAHUS JIEKIIMM B HEH HEBO3MOXXKHO H3JIOXKHMTh BECh MaTepual Hu3-3a JIMMUTA
ayaUTOpHBIX dYacoB. IloaToMy camocrosdTenbHas paboTa ¢ ydyeOHMKaMH, Y4EeOHBIMH
MOCOOMSMH, HAyYHOM, CIIPaBOYHON JIUTEPATypoil, MaTepuaIaMu MEPUOANYECKUX H3TAHUN U
WntepHera sBisercss Hanbosiee HPQPEKTHUBHBIM METOJOM TOJIYYEHUS JIOTOJTHUTEIBHBIX
3HAHWW, TO3BOJIAET 3HAYUTENIbHO AaKTHUBU3MPOBATh MpoOIecC OBIaJeHUs HH(pOpMalneH,
crocoOCTBYeT Ooliee rIyOOKOMY YCBOSHHIO M3y4aeMOro MaTepuaia, (GOpMUpPYET Y CTYJCHTOB
OTHOIIIEHHWE KKOHKPETHOW npobsiemMe. Bce HOBbIE MOHATHS MO M3ydaeMol TeMe HEeoOXO0IUuMO
BBIYYHUTh HaW3yCTh M BHECTH B IJIOCCAPHi{, KOTOPBIH 11€Jeco00pa3HO BECTH C CaMOro Hayaja




U3Y4EHUsI Kypca;

4. OTBETUTH Ha BONPOCHI TIaHA IPAKTUYECKOT0/CEMUHAPCKOTO 3aHATHS;

5. BEIMOJHUTE TOMAITHEEe 3aJaHue;

6. IIpopaboTark TeCTOBBIC 3aJaHMs U 33/1a4H;

7. Ilpu 3aTpyaHeHusX c(hOpMyIUPOBATH BOIIPOCHI K MPEIOaBATEINIO.

PesynbraT Takoil paboOThl OJKEH MPOSIBUTHCA B CIHOCOOHOCTH CTYJIEHTa CBOOOAHO
OTBETUTb HA TEOPETHUYECKUE BOIPOCHl IPAKTHKyMa, BBICTYNIAaTh M y4acTBOBAaTb B
KOJJICKTUBHOM ~ OOCY)XJI€HMM BOIPOCOB M3Yy4aeMOM TEMbl, MPaBWIBHO  BBINOJHATh
MPaKTUYECKHE 33/1aHusl M WHBIC 3aJjaHus, KOTOpHIE JAIOTCA B (OHAE OLEHOYHBIX CPEICTB
JUCLUILINHBL.

3. Meroauyeckue yKa3aHusl O0y4YAIOIUMCH 1O OPraHU3alMHU CAMOCTOATEIbHON
padoThI.

Ilenp opraHu3anuu CcaMOCTOSATENBHOW pa®oThl 1O aucuuiuinHe «TexHuyeckas
TEPMOJIMHAMUKA» - 3TO YINIyOJIEHWE M PACUIMpEHUE 3HAHUN B_00JacTH OCHOBHBIX 3aKOHOB
TEpPMOJIMHAMHKH; (OPMHPOBAHUE HaBbIKA W HHTEpPECa K CaMOCTOSTEIbHON I03HABAaTEIbHOM
JESITEIIbHOCTH.

CamocrosarenbHas pabora oOyyaroluxcs SBISETCS BaXXHEWIIMM BHJIOM OCBOCHMS
COJZIep KaHUs TUCIUTUIMHBL, MOATOTOBKH K MPAKTHYECKUM 3aHIATHAM U K KOHTPOJIBHOM padoTe.
Croma e OTHOCATCS M CaMOCTOSITEIbHOE YITyOJIEHHOE H3yYyeHHE TEeM JAMCLUIUINHBL
CamocrosiTenbHast paboTa mpeacrapisieT co00il MOCTOSHHO JIEHCTBYIOIIYIO CUCTEMY, OCHOBY
00pa30oBaTEeNBPHOrO Ipollecca M HOCUT MCCIEN0BATEIbCKUI XapakTep, YTO IOCIYXUT B
OyAylmieM OCHOBaHWEM JUIsl HAlMCAHWS BBITYCKHOW  KBaJHU(HUKAIMOHHOH  paboTHl,
IIPAKTUYECKOTI0 IPUMEHEHUS MTOJIyYEHHBIX 3HAaHUI.

Opranu3anys caMOCTOSITEIbHOW PadOThl 00YUYAIONIMXCSl OPUEHTHPYETCSI HA aKTHBHBIC
METO/bI OBJaJICHHUs 3HAHUSAMH, Pa3BUTHE TBOPUECKUX CIIOCOOHOCTEH, MMEepexo OT MOTOYHOTO
K HWHIUBUAYaJIU3UPOBAHHOMY OOYYEHHIO, C Y4Y€TOM MOTpeOHOCTEl U BO3MOXKHOCTEH
JIMYHOCTH.

[IpaBuiibHas opraHu3anus CaMOCTOSTENIbHBIX YU€OHBIX 3aHATUH, UX CUCTEMaTHYHOCTbD,
1esecoobpa3Hoe MIaHUPOBaHUE PabOYEro BPEeMEHH MO3BOJISET CTYACHTaM Pa3BUBATh YMEHHUS
Y HaBBIKM B YCBOEHUM U CHUCTEMaTH3allMU MPHOOpETaeMbIX 3HAHUN, 00eCTIeunBaTh BBICOKHI
YPOBEHb  YCIEBAEMOCTH B MepHOA  OOY4YEeHHs, IMOJYYUTb HABBIKM  IOBBIILICHUS
pohecCHOHANTBHOTO YPOBHSL.

ITonroToBka K MPakTUYECKOMY 3aHATHIO BKIIIOYAET, KpOME MPOPAOOTKH KOHCHEKTa U
Mpe3eHTallMy  JIEKUWH, TOUCK JIUTepaTyphl (IO  PEKOMEHJOBAaHHBIM  CIHCKaM U
CaMOCTOSITENIbHO), TOATOTOBKY 3arOTOBOK JUIs BBICTYIIJIEHHI 1O BOIPOCaM, BBIHOCUMBIM IS
o0CYXJIeHUsI 10 KOHKpeTHOM Teme. Takue 3aroToBKM MOTYT BKJIIOYaTh LIMTAThl, (aKTHI,
COIOCTABJIICHUWE pa3IMYHBIX  MO3UIMHA, COOCTBEHHbIe  MblciM. Eciam  mpobGiiema
3aMHTEpecoBaja 00y4aroulerocsi, OH MOXET MOJArOTOBUTH pedepaT M BBICTYHNUTh C HUM Ha
MPAKTUYECKOM 3aHATHHU. [IpaKkTHUeCKOe3aHsATHE - 3TO, TPEXKJIE BCEro, AUCKYCCHsI, 00CYKAEHUE
KOHKpPETHOW CUTyalluH, TO €CTh MPEANoaraeT yMeHre BHUMATENbHO CIYyIIaTh YWIEHOB MaJloi
TpyNIbl M MOJEparopa, a TaKXKe CTapaTbCsi BBICKAa3aTh CBOE MHEHHE, BBICKa3bIBAaTh
COOCTBEHHBIE UJAEH U MPEJIOKEHHUS, YTOUYHATH W 3aJaBaTh BOINPOCHI KOJIJIEraM IO
00CYKICHUIO.

[Ipy moOATOTOBKE K KOHTPOJIBHOW paboTe OO0ydYaromMiACsS JOHKEH IOBTOPSTH
NpOI/IEHHBIE MaTepuans B CTPOIOM COOTBETCTBMM C Y4E€OHOM IpOrpaMMOM, HCHOJb3Ys
KOHCIEKT JIEKIUI U JTUTepaTypy, PeKOMEHI0BaHHYIO npenojaBareneM. [Ipu HeodxonumocTu
MO>KHO OOpaTUTHCS 3a KOHCYJIbTAIIUEH U METOANYECKOM MOMOIIBIO K MPETI01aBaTeNIoO.

CamocTosTenbHas paboTa peann3yercs:

— HENOCPEICTBEHHO B IMPOLIECCE ayAUTOPHBIX 3aHATUHI - HA JIEKIUAX, IPAKTUUYECKUX
3aHATUSAX;

— B KOHTaKT€ C IPENoAaBaTeieM BHE PAaMOK pPAaCHHCAHUS - HA KOHCYJIbTALUAX II0




y4eOHBIM BOIIPOCAM, B X0JI¢ TBOPUYECKHX KOHTAKTOB, NMPH JUKBUIAIMH 330JDKEHHOCTEH, TIPH
BBITIOJTHEHUH UHIUBUAYaIbHBIX 3aJaHUH U T.1I.
— B Oubsmoreke, noMa, Ha Kadeape HpU BHIIOIHEHUH OOydYalOUIMMCs Y4YEOHBIX U
MPAKTUYECKHUX 3a]1a4.
Buast CPC u kputepuu o1ieHOK
(mo 6amnbHO-perTuHTOBOM cucteme [ THTY, CPC onenuBaercs B 15 6amioB)

1. Pedepar

2. Jloxnan

3. Dcce

4. VYwyactue B MEpONPUATUIX

Temsbl 1151 caMOCTOSTETLHON PAOOTHI MPOMTUCAHBI B paboveld MporpaMme TUCIHUITIHHEIL.
DD PEeKTUBHBIM CPEICTBOM OCYIICCTBICHUS OOYYAIONIMMCS CaMOCTOSITEIBHONW PadOThI
ABJISICTCA JIEKTPOHHAs MH(POPMALMOHHO-00pa3oBaTellbHAsl Cpella YHUBEPCUTETa, KOTOpas
o0ecrieyrBaeT JOCTYN K y4yeOHBIM IUIaHaM, pabOouyuM MIporpaMMaM IHCHUIUIMH (MOIyJIei),
IIPAKTHUK, K U3JAHUSAM JIEKTPOHHBIX OMOINOTEYHBIX CUCTEM.



CocTaBuTeIb:

Crapuuit npemnoiaBareib Kadeapsl
«TennorexHrKa U TUAPABINKA)

COI'VIACOBAHO:

3aB. BeIMycKaromieil kadenpoit

«TermnorexHuka u IruapaBJIMKa»

Hupexrop AYMP

/ A.A. Expmyp3aes /

/ T.b. D3upbaen/

/ M.A. MaromaeBa /




