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1 Ilesin ocBOEHM S AUCUMILIAHBI (MOTYJIs1)

[{enssMu OCBOCHUS AUCITUTUTMHBI (MOTYJIs1) TEXHUYECKAst TEPMOUHAMUKA SIBJISTFOTCS

- U3y4EHHE 3aKOHOB COXPAaHEHHUSI U MPEBPAILCHUSI SHEPTUH, IPUMEHUTEIBHO K CHCTEMam
repeaadu u TpaHcopMaIuy TeIIOThl, B TOM YHCIIC TIPH XUMHUYECKUX MTPEBPAIICHUIX

- OCBOCHHME METOJMKHM pacueTra TePMHUYECKUX U KaJOPUUYECKUX CBOMCTB BEIIECTB,
MIPUMEHUTEIBHO K pab0o4MM TejlaM TEIUIOBBIX MAIIMH U TEIJIOHOCHUTENSM, MOJyYeHUE HABBIKOB
paboThl C JHUTEPATYPHBIMH H DJIIEKTPOHHBIMH 0a3aMu JaHHBIX [0 TEPMOJAHMHAMHYECKUM
CBOMCTBaM BEIIECTB;

- U3y4E€HHE OCHOB TEPMOJIMHAMUYECKOTO aHaJIN3a padounX MPOLIECCOB B TEIIOCUIIOBBIX,
TEIUIOHACOCHBIX W XOJIOAWJIBHBIX MAaIllMHAX W METOAUK aHalW3a WX OSHEPreTHYeCKOU
3¢ (HEeKTHBHOCTH.

2 MecTo IuCHUIIMHBI (MO/1YJIs1) B CTPYKTYpe 00pa3oBaTeIbHOM NMPorpaMMbl

Hucnunnuna TexHudeckas TepMOIMHAMUKA BXOJMUT B 0053aTENbyI0 YacTh y4yeOHOTO
IJ1aHa 00pa30BaTEIIHbHOM TPOTrPAMMBI.

Jnst  w3ydeHWss  AMCHUIUIMHBL  HEOOXOAMMBI  3HaHUS  (YMEHHS,  BIIAQJICHUSA),
c(hOpMUPOBAHHBIE B PE3YJIbTATE U3YUCHUS TUCIUILTNH/ IPAKTUK:

Marematuka

Nudopmatuka

VY4eOHas - 03HaKOMHTEIIbHAS TPaKTHKa

dusnka

XnMus

3Hanus (yMEHHUs, BIAJACHUS), TIOTyYCHHBIC IPU U3YYCHUH JaHHOW TUCIUILIMHBI OyIyT
HEOOXOUMBI [Tl U3YUCHUS TUCIUTUIAH/TIPAKTHK:

I'upporazonnnamuka

TermmomaccooOMeH

Harnerartenu B TemiosHEpreTUKe

[TaporeHnepaTopbl TPOMBIIUICHHBIX PEATPUITHI

CucTeMbl MPOMBIIIIEHHOTO TETUIOCHAOKESHUS

Teopus TOpeHUs U TEXHOJIOTUU C)KUTAHUS

[TapoTypOuHHBIE YCTAHOBKH

["a30TypOUHHBIE U TAPOTA30BbIE YCTAHOBKU

KypcoBas HayuHO-HCCe0BaTeNIbCKast paboTa

[ToaroroBka Kk mpoleAype 3alUThl U 3allMTa BEITYCKHON KBATU(PUKAITMOHHON pabOThI

[ToaroToBka K caye u caya rocyJapCTBEHHOTO SK3aMeHa

3 Komnerenuun o0yuaromerocsi, popmMupyembie B pe3y/1bTaTe 0CBOCHMS

AUCHMILIMHBI (MOAYJISA) M IJIAHUPYEMbIe Pe3yJIbTaThl 00y4eHUs

B pesynbTare ocBOeHUS AMCUMIUIMHBI (MOXyis) «TexHHW4eckas TepMOIMHAMHUKA»
oOydJaronuiics T0mKeH 00J1a1aTh CIEAYIOIIMMH KOMIETEHITUSIMH:

Kon nnaukaropa Nupukatop JOCTHKEHUS KOMIIETEHIIUH

OIIK-4 CnocoOeH IeMOHCTPUPOBATh NPHUMEHEHHWE OCHOBHBIX CIIOCOOOB  TIOJyYEHHS,
npeoOpa3oBaHmsl, TPAHCTIOPTA U MCTIOIB30BAHUS TEIJIOTHl B TEIUIOTEXHUYECKUX YCTAHOBKAX M
CUCTEMAX

OIIK-4.1 Pa3pabaTpiBaeT OCHOBHBIE CLIOCOOBI MOTYYEHHSI U TPeoOpa30BaHus TEMJIOTHI B
TEIJIOTEXHUYECKUX YCTAHOBKAX M CHCTEMax

OIIK-4.2 Pa3pabaTpiBaeT OCHOBHBIE CTIOCOOBI TPAHCIIOPTA M HCTIOJIb30BAHMS




TCIJIOTHI B TCINIOTEXHUYCCKHUX YCTAHOBKAX U CUCTEMAX




4. CTpyKTYypa, 00BEM M coepKaHue TUCHUNIIMHBI (MOTYJIs1)
OO61mas Tpy10eMKOCTb TUCHHUIIIMHBI COCTABIIAET 9 3aUETHBIX SAUHUI 324 aKa/i. 4acoB, B TOM YHUCIIE:

— KoHTakTHas paborta — 108 akax. yacos:
—aynuropHas — 106 aka. yacos;

— BHEAYJUTOpHAs — 2 aKaJl. YaCoOB;

— caMocTosTenbHast pabota — 216 aka. 4acos;

— B hopMe npakTudeckoi noarotrosku — 0 aka. yac;

®dopma aTTecTalyy - 3a4€T C OLIEHKOM, 3a4eT

AynutopHas ge
o KOHTaKTHas padorta 3= ®dopma TeKyIero
5 =
N B aKaJl. yacax o Bu KOHTPOJIS
Pazmen/ Tema 3 (B axax. 1acax) E B A . P Kon
g 3 © | caMOCTOSITENbHOH | yCIIeBaeMOCTH U
JUCLUTLTHHEI 3 g = . | xommerenyn
O 5 2 £ paboTHI MIPOMEKYTOYHOM
nab. MPaKT.
Tex. - EaH 5 % aTTecTaluu
1. 1. Paspen. OCHOBBI
TEPMOJIUHAMUKHU
Iounck
JOTIOJTHUTENBHOM
uH(popMaIHy 10
o 3aJaHHOM TeMe
1.1 Beenenue. IlepBblii 3aK0oH H( aGoTa ¢ Hanuuue
TEPMOJUHAMUKH. Bropoit 6H6JIII)/IOI‘ admec KOHCIIEKTOB JICKIUH,
3aKOH TEePMOIAMHAMUKH. M MaTepuanaMn cmada OTK-4.1
OCHOBBI TepMoguHaMuKu| 3 7 6/3U 1 10 on aBO‘IEI/IKaMI/I ’|  nabopaTopHBIX OITK 4' 2’
HEOOpaTHMBIX TIPOLIECCOB. EaTanoraMn ’ pabot u '
Juddepenmansubie CTOBADSMHI ’ MIPaKTUYECKUX
YpaBHEHHS TEPMOIMHAMUKH. PAMH, 3a1aHui.
SHIMKJIONEIUSAMU
). Pazmen 1 m. 6.2
1-25, npunoxxenue
1.
Hroro no paszeny 7 6/31 1 10
2. 2. Paznen. TepmonuHammgeckue
cBoiictBa  BemecTB. OCHOBHBIE
TEPMOJIMHAMUYECKHUE TPOLIECCHI.
[onck
JOTOJTHUTENHHOM
21 PaBHoBecue UHPOPMAIIH O
TEPMOAMHAMUYECKAX CUCTEM 3aJaHHOI TeMe Hamane
u ¢a3zoBbIe HEePEXOMbL. (pabora ¢ .
KOHCIIEKTOB JICKIIHH,
Tepmudeckue " 6ubnnorpaguuec craua
KaJIOpUYECKHE CBOiicTBa KUM MaTepHagaMiu OIlK-4.1
p 3 6 6/341( 1/11 12 p ’| nabGoparopHBIX '
BEIIECTB. CIIPaBOYHHKAMHU, aGOT 1 OIIK-4.2
TepMoauHAMHYECKHE KaTaJoTaMH, - aI;(TH‘IeCKHX
JUarpaMmbl COCTOSTHHS CIIOBapsIMH, p3az(aH1/n71
BemiecTB.  BopsHoit  map. SHIMKJIONIEIUAMEU ’
BrnaxxHslil BO3AYX. ). Pazmen 2 . 6.2
1-4, npunoxenue
1.




Hamnuwne

TeIUIo(UKaIHH.

CaMOCTOSATEIILHOC .
2.2 TlonuTpomnHbIE TPOLIECCHI. .. | KOHCIIEKTOB JIEeKIIMIA,
u3ydyeHue yueOHoM
JpoccenupoBaHue. L HavIHO craya OIK-4.1
AnnabatHoe paciiupeHue 3 |3/1,5U 2 10 e };i . J1a00PaTOPHBIX OTIK- 4' 2’
pEanbHOTO Ta3a B BAaKyyM. Pas enp2 ny% 2 5 paboT u '
IIponeccs! cMmerieHus. I ?/IJ'IO)I(GI-.II/Iel 1 ' MIPaKTUYECKUX
p ’ 3aJJaHUH.
Pagora ¢ Hamuuwne
JNEKTPOHHBIMU .
2.3 TIpotuiecchl cxaTus B KOHCIIEKTOB JIEKIIHIA, OIIK-4.1,
2 2/11 10 OMOIMOTEKAMH.
KOMIIpEccope. Pasmen 2 m. 6.2 6- claya MpakTUIECKUX OIIK-4.2
e 3aJJaHHH.
11, npunoxxenwue 1. A
Uroro no pazaeny 11 [ 9/491 | 5121 32
Uroro 3a cemectp 36 |18/8,41| 18/61 |106,1 320
3. 3. Paszmen. Temiocuiossie
LIAKJIBI
ITouck
JOIOIHUATEILHOMN
UH(}OPMAIUH T10
3aaHHON TEME
(pabora c
oubnuorpagpuiec
KAM MaTepHajIaMH, Hammnune
3.1 TemmocuioBEIE Ta30BBIE .
CIIPAaBOYHHKAMH, |KOHCIIEKTOB JICKIUH, OIIK-4.1,
LIMKJIBI. JBC, I'TY, 4 2 10 ATATOrAMIL c :
. Jlaua MPaKTUIeCKUX OIIK-4.2
pCaKTHBHBIC IBUTATEIN N
CJIOBapSIMH, 3a7aHHi.
SHIUKJIOIE UMM
). Pazmen 3 1. 6.2
1-7.11.6.1.
Pemenue 1PTP
m6.1.1,
npunoxeHue 1.
CaMoCTOATEIEHOE
3.2 TennocunoBble MapoBbIe o
M3ydeHue yaeOHou
uukisl. Kapro, Penkuna, ¢ W HAVIHOG Hammane
MIPOMEXYTOUHBIM 4 2 10 JII/ITCp}E,iTprI KoHcriekToB Jekuuil,| OITK-4.1,
MeperpeBoM napa, P ’ cIada MpaKTHIECKIX OIIK-4.2
. N emrenue PI'P 2. N
pCFCHCpaTI/IBHblI/I, 61/1Hap1-11>11/1, P 3aJaHUU.
o asmen 3 m. 6.2 8-
TIT'Y, TerutopuKannOHHBINA. A
29, npunoxenue 1.
Pabora ¢
3JIEKTPOHHBIMHU
3.3 HKITBI MIPSIMOTO
1DeoG a?I:E)BaHI/Iﬂ Tennr;TbI s 05 10 OMOIMOTEKAMU. Hammane OIIK-4.1,
peobp ' Pasznen 3 1. 6.2 30 | KOHCIIEKTOB JIEKLIMH. OIIK-4.2
3JIEKTPOIHEPTHIO. -32, nprorKene
1.
3.4 UccnenoBanue
3¢ dexTUBHOCTH
TCIIJIOCHUIIOBBIX l'[apOBLIX
[AKJIOB: Kapno JUTS Pemrenne Craua
BJI&KHOTO napa, Penkuna, ¢ MPaKTHYECKUX A OIIK-4.1,
e 18/611 60 MPAKTHYECKUX OIK-4.2
perpeBom napa, c 3a/ad, sananmii .
MIPOMEKYTOYHBIM npunoxenue 1.
MeperpeBom, c
pereHepanuen,




3.5 Pacuer s¢dexTrBHOCTH

BapuaHTa c
KOTJIOM-YTHIIU3aTOPOM,  CO
copocom B KOTel, C Perrenue
o . Cnaua
napaieaTbHOI paboToii. MIPAKTUYECKUX OIlK-4.1,
16/4211 | 49,9 MPAKTUYECKUX
Pacuer 3 PeKTUBHOCTH 3ajad, - OIIK-4.2
Bapuanta 3amkHyTor I[II'Y. nputoxenue 1.
Pacuer 3¢ PeKTUBHOCTH
BapuaHTa c
MOJIyHE3aBHCUMON CXEMO.
Uroro no pazaeny 8,5 38/10,211 139,9
Uroro 3a cemectp 34/10,211| 109,9 3a4éT
4. 4. Pazpen. Ilpomecchl Te4eHUs
ra3oB U KUJIKOCTEH.
Hanwaue
CamocTosTenpHOe .
.. | KOHCIIEKTOB JICKLIUH,
4.1 OcHOBHBIE YpaBHEHHS U3y4YEeHUE Y4eOHOM cxaua
MPOIIECCOB TCUCHHUS. U Hay4HOUH OIlK-4.1
pou 1 |30 1/11 51 i J1a00PaTOPHBIX '
CkopocTb 3ByKa. lcTeueHue JIUTEPATYPBI. AGOT 1 OIIK-4.2
U3 CY)KMBAIOIIUXCS COTLI Paznen4 m. 6.2 1- p
MPAKTHIECKUX
4, npuioxxenue 1. o
3aJJaHuH.
PaGora ¢
JNEKTPOHHBIMU Hamrane
4.2 Tlepexon 4yepe3 CKOPOCTh P KOHCIIEKTOB JICKI[HUH, OIIK-4.1,
1 1 3 OHOINOTEKAMH.
3Byka. Coruto JlaBans. cnava npaktuueckux|  OINK-4.2
Paznen 4 m. 6.2 5- N
3aJaHuH.
10, npunoxxenwue 1.
ITouck
JIOTIOJIHUTEIHLHOM
UHPOPMALIUH 110
3a/1aHHOM TeMe
(pabora c
oubnuorpagpuiec Hannuune
4.3 AnuabaTHOe TedeHHe C pad .
KHM MaTepHallaMy, | KOHCTIEKTOB JIEKIIHIA, OIIK-4.1,
TPEHUEM. Temmepatypa 1 1 3
CIPaBOYHHUKAMU, MIPaKTUYECKUX OIIK-4.2
a71MabaTHOTO TOPMOXKEHHS "
KaTajoram, 3aaHuH.
CJIOBApSIMH,
SHIUKIIONCTUSIMH
). Pasmen 4 m. 6.2
11-12,
npunoxeHue 1.
Htoro 1o paszaeny 3 13051 3/11 | 111
5. 5. Pa3nen. XoaoauIbHbIE IAKIIBI
[Tounck
JTOTIOJTHATEILHOU
UH(}OPMAIHH 110
3aJJaHHON TemMe
5.1 OOparHble TEMIOBBIC (pabota c
[UKIIBL. XonoauiabHBIE oubnuorpagpuiec Hammane
yctaHoBKH. LUk Bo3mymrHoOM 25 21U 10 |XuM Matepuanamu, [ KOHCTIEKTOB nexuui,| OIIK-4.1,
XOJIOTWIBHON YCTaHOBKH. ' CIIPaBOYHHUKAMH, MPAKTHYECKUX OIIK-4.2
Iukn napokoMIpecCUOHHOU KaTajoram, 3aJaHuil.
XOJIOAWIBHOW YCTAaHOBKH. CJIOBApSIMH,
SHIUKIIONETUSIMHU

). Pazmen 5 m. 6.2
1-6, npunoxeHue

1.




CaMOCTOSITEIbHOE

5.2 IIuka mapo’KeKTOPHOIT u3ydyeHue yueOHo Hannune
XOJIOTUITBHOM YCTaHOBKH. 2 291 6 Y HAYIHOH KoHcriekToB Jekuui, | OITK-4.1,
Huxn abcopOLMOHHO JUTEPATYPBI. crava npakrndeckux|  OIIK-4.2
XOJIOAWIBHOW YCTAaHOBKH. Paznen 5 m. 6.2 7- 3aJJTaHUH.
8, mpmwioxenue 1.
53
. e Pabora ¢
TEPMODIIEKTPUIECKOI Hamuue
. JNEKTPOHHBIMU .
XOJIOIWJIBHOM YCTaHOBKHU. KOHCTIEKTOB JICKITUIA, OIIK-4.1,
1 1 6 O6ubIMoTeKamu.
[Mpunimn paboThl TEIIOBOTO cnava npaktuueckux|  OINK-4.2
Paszgen 5 m. 6.2 9- .
Hacoca. MeToIbl OXKIKEHHUS 3aaHuH.
11, npunoxenue 1.
ra3oB.
HUroro no pazaeny 55 5/31 22
6. 6. Pazgen. Xwumwnyeckas
TEePMOANHAMUKA
[Tonck
JIOIOIHUATEILHOMI
UH(pOPMAIUH 10
3aaHHON TEME
(pabora c
oubmmorpadyec
6.1 Temnora oOpa3zoBaHus pag
- KHUM MaTepHajaMmu, Hanuuune OIIK-4.1,
BemlecTB. TeruioBoi addekr 0,3 0,3 N
CIIPABOYHUKAMH, |KOHCIIEKTOB JICKIIUM. OIIK-4.2
CTOpaHus
KaTaJlOTaMH,
CIIOBApSIMH,
SHIUKJIONETUSAMH
). Pazmen 6 m. 6.2
1-2, npunoxenue
1.
CaMocrosiTenbpHoe
M3ydeHue yaeOHou
U Hay4yHOH
epa .
6.2 XuMuueckoe paBHOBECHE. fHTCPATYPE! Hamame OIIK-4.1,
0,3 0,3 Pacuer .
KoncranTs! paBHOBeCHSI. KOHCIIEKTOB JIEKIIUH. OIIK-4.2
1a00paTOPHBIX
pabort. Pasznen 6 m.
6.2 3-4,
npunoxkenue 1.
Pabora ¢
3 P
6.3 Pacyersl TemmepaTypbl JIEKTPOHHBIMHU Hamane OTK-4.1,
TOpEeHUs TOILIHB. 0,4 0,4 OMOIUOTEKAMU. N
Ny KOHCIICKTOB JICKIIHI. OIIK-4.2
CraTuyeckuid TerooOMeH. Paznen 6 m. 6.2 5-
6, mpunoxenue 1
Hroro no pazneny 1 1
HWroro 3a cemectp 36 |18/8,41| 18/61 |106,1 330
18/8,4 | 52/16,2 3a4eT ¢ OLEHKOM
Uroro no aucuuruinee 36 216 HeT C OLICHKOH,
nu nu 3a4er




5 O6pa3oBaTte/ibHbIE TEXHOJIOTHH

Jlyis peteHus MpeayCMOTPEHHBIX BUIOB Y4eOHOH paOOThI IPH W3YYCHUU JTUCIUILITUHBI
«TexHn4eckas TEPMOJAMHAMHUKA)» B KAUeCTBE 00Pa30BaTEIbHBIX TEXHOJIOTHNA UCIOIB3YIOTCS KaK
TpaJULMOHHbBIE, TAK K MOJIYJILHO - KOMIETEHTHOCTHBIE TEXHOJIOTUU:

Tpaauumonnsie 00pa3oBaTeNbHBIE TEXHOJOTMH OPHUEHTUPYIOTCS Ha OpraHU3alHIo
00pa3oBaTeNbHOTO  Mpolecca, MPEANOJaralilyl0 MPAMYH0  TPaHCISALUIO 3HAaHUHA  OT
IpernoiaBaTess K CTyACHTY (IPEMMYIIECTBEHHO Ha OCHOBE OOBSACHUTEIHHO-MILIIOCTPATHUBHBIX
METOJIOB 00y4eHHUs ). YueOHas AeSITeIbHOCTh CTYJEHTa HOCUT B TaKHX YCJIOBUAX, KaK MMPaBUIIO,
penpoayKTUBHBIA XapakTtep. llpakTuueckoe 3aHsATHE, MOCBAIICHHOE OCBOECHHIO KOHKPETHBIX
YMEHHH U HaBBIKOB I10 MIPEIJIOKEHHOMY aIrOpPUTMY.

JlaboparopHast paboTa — opraHu3anms yaeOHou paboThI ¢ peaTbHBIMU MATCPUATBHBIMU U
MH(GOPMALMOHHBIMU O0BEKTaMH, JKCIEpPUMEHTalbHas paboTa € aHaJIOrOBBIMHU MOJEISIMU
peaabHbIX 0OBEKTOB.

WudopmanoHHbIe TEXHOJIOTHH — 00Y4YE€HHUE B AJIEKTPOHHOU 00pa3oBaTEeNbHON cpenie C
LENbI0 PACUIMpPEHHUsl JOCTyma K OoO0pa3oBaTelIbHBIM pecypcam, JUIsi 4Yero MpH MNpPOBEACHUU
OTIENBHBIX 3aHATUH M OpraHW3allMd CaMOCTOSTEIBHOW pabOTHl CTYIEHTOB HCIOIB3YIOTCS
3JIEKTPOHHBIEC BEPCUU Kypca JIEKINi U pacueTHO-rpaduueckoil paboThl.

Pabora B kOMaH/e — COBMECTHasl JIEATEILHOCTh CTYIEHTOB B TPYIIIE MPHU pacdyerax Ha
MPAKTUYECKUX M JaOOpaTOPHBIX 3aHATHUSAX, HANpaBIEeHHAs Ha pelIeHHe OOIIel 3a7auu myTeM
CJIO’KEHUS PEe3y/IbTaTOB MHIMBUAYAIEHOU paOOTHI YWICHOB TPYIIIIHI.

Case-study - aHamu3 pealbHBIX MPOOJEMHBIX CHTYyallMif, HMEBIIMX MECTO B
COOTBETCTBYIOIICH 00JaCTH MPOQPECCHOHAIBHON NEATEIbHOCTH, U MOUCK BAPUAHTOB JIYUIIUX
pelIeHU.

MexaucuurinHapHoe o0ydyeHre — UCIOJIb30BaHUE 3HAHUM M3 pa3HbIX 00JacTeil U MX
TPYNIUPOBKA B KOHTEKCTE pEIIaeMoi 3a1a4u.

6 YueOHO-MeTOIHUYECKOE 00ecTiedyeH e CAMOCTOSITEIbHOI PaG0oThI 00yYaI0IMXCS
[TpexncraBneHo B npuiiokeHuu 1.

7 OueHoYHbIe CpeACTBA [1JIsl IPOBeIeHUs NPOMEeKYTOUHON aTTeCcTaluu
IIpencraBneHbl B IPUIOKEHUH 2.

8 YuedHo-MeTOoqMYecKOe U HHPOPMALMOHHOE 00ecniedeHHne TN CHUTIIMHBI (MOTYJIs1)

a) OcHoBHas quTEparypa:

1. Hwupenbman, H. M. Texuuueckas TepMmoanHamuka . y4deOHoe mocobue / H. M.
[Mupensman. — 2-e uzn., gon. — Cankt-IletepOypr : Jlans, 2021. — 352 c. — ISBN 978-5-
8114-3063-5. — TekcT : amekTpoHHBIH // JlaHb : 3neKkTpoHHO-O0nbmoTtevnas cuctema. — URL:
https://e.lanbook.com/book/169245. — Pexxum fnocTyna: ajis aBTOPHU3. MOJIb30BATEIICH.

2. Kupumun B.A., Texnudeckas TepMoIuHaMuKa : yaeOHUK 17151 By30B / Kupnia B.A.
- M. : U3narenbckuii jom MOU, 2019. - ISBN 978-5-383-01156-0 - Tekcr : anextponssiii // 9BC
"KoHcynbTaHT cryaeHra" : [caiit]. - URL
https://www.studentlibrary. ru/book/ISBN9785383011560 html - Pexxum octymna : 1o moImucke.

0) lonosiHuTEIbHASA JINTEPATYypPA:

1. Mupam A.O., TEXHUYECKAS TEPMOJNUHAMUKA. TEINIOMACCOOBMEH /
A.O. Mupawm, B.A. ITaBnenko - M. : U3gatensctBo ACB, 2017. - 352 ¢. - ISBN 978-5-93093-
841-8 - Tekcr : anekrponnslii // DBC "KoncynbranT crynenta” : [caiit]. - URL :
https://www.studentlibrary.ru/book/ISBN9785930938418.html - Pesxxum noctyma : 1o moamnucke.


http://www.studentlibrary.ru/book/ISBN9785383011560.html
http://www.studentlibrary.ru/book/ISBN9785930938418.html

2. bapunosu4, B. A. OCHOBBI TEXHMYECKOW TEPMOJMHAMUKH U TEOPUH TEILJIO- M MaccooOMeHa: Yueo.
nocodue. / B.A. Bapunosuu , 10.A. CmupaoB - M.: UHOPA-M, 2019. - 432 c. - (Beic miee
obpasoBanmue: bakamaBpuar). - Www.dx.doi.org/10.12737/3292. - ISBN 978-5-16-005771-2. - Tekcr :
anexTponHbii. - URL: https://znanium.com/catalog/product/1003418— Pexxum poctyria: mo mo mcKe.

3. [MunTs, T. H. Texnudeckasi TepMOAMHAMUKA: KOHCIICKT JIeKIUH : yaeOHoe mocodue / T. H.
[MunTs. - Marautoropek : MI'TY, 2012. - 1 snektpos. onrt. auck (CD-ROM). - 3ari. ¢ Tuty:. skpaHa. -
URL:
https://magtu.informsystema.ru/uploader/fileUpload?name=1015.pdf&show=dcatalogues/1/1119268/1
015.pdf&view=true - MakpooObekT. - TeKCT : 3eKTpOHHbIH. - CBeIeHUs JOCTYIHBI Tak-ke HaCD-
ROM.

B) MeToquuecKkue yKa3aHus:

1. Muntsa, T. H. DkcnepuMeHTanbHOE HCCIEAOBAHUE IPOIECCOB TepMoauHamMuku. Jlabo-
paToOpHBIN MPakTUKYM : yaebHoe nocodue / T. H. ITunts ; MI'TY. - Marautoropck : MI'TY, 2013. - 1
3JEKTPOH. OmT. JTICK (CD-ROM). - 3ari. C  TUTYI. JKpaHa. - URL:
https://magtu.informsystema.ru/uploader/fileUpload?name=1242.pdf&show=dcatalogues/1/1123323/1
242 .pdf&view=true - MakpooObeKT. - TeKCT : 371eKTpOHHBIN. - CBECHUS HOCTYITHBI TaK-)Ke Ha

r) [lIporpammuoe o0ecnieuenne 1 UHTepHeT-pecypcebi:

IIporpammHoe oGecnieyeHue

Haunmenosanue I10 No toroopa Cpok nercTBuUS JIMIIEH3UU
MS Windows 7
Professional (s N-1227-18 ot 08.10.2018 11.10.2021
KJIACCOB)
MS Windows 7
Professional (ms J-757-17 ot 27.06.2017 27.07.2018
KJIACCOB)
mgfgsfgilgﬁ 5007 Ne 135 o1 17.09.2007 0eccpodHo
7Zip cBoOoHO pacnpoctpansiemoe [10 OeccpouHo
MathCAD v.15
Education University |1-1662-13 ot 22.11.2013 6eccpouHo
Edition
FAR Manager cB00OOTHO pactpocTpansemoe [10 OeccpovyHO
Linux Calculate cB00OOHO pacripocTpansiemoe [10 6eccpodHo

IIpodeccnonanibHbie 0a3bl JaHHBIX U HH(POPMALMOHHBIE CIPABOYHbIE CHCTEMbI
HasBanue kypca Ccbuika

DnexkTpoHHas 06a3a mepuoaUUecKuX u3manuii East View
Information Services, OO0 «1IBUC»
HannonanbsHas 1H(OPMaIMOHHO-aHATUTHYECKast

cuctema — Poccuiickuii nuaexc Hayunoro mutuposanus|URL: https:/elibrary.ru/project_risc.asp
(PUHID)

ITouckosas cucrema Akanemus Google (Google Scholar) |URL: https://scholar.google.ru/

https://dlib.eastview.com/

Nudopmanmonnas cucrema - EquHoe OKHO IOCTyma K URL: htto://window.edu.ru/
WH(pOPMAITMOHHBIM pecypcam - nttp- T

denepanbHOE rOCY/IapCTBCHHOE OF0DKETHOE
yupexaenne «Denepanbubiii nactuTyT npombinuienroi| URL: http://lwwwl.fips.ru/
COOCTBEHHOCTH)



http://www.dx.doi.org/10.12737/3292
http://window.edu.ru/
http://www1.fips.ru/

Poccuiickas Tocynapcrsentas OubmIoTeKa. https://www.rsl.ru/ru/4readers/catalogues/

Karanoru

UICKTpOHHbIC pecypeet Onbamorexi MITY nw. T1. http://magtu.ru:8085/marcweb2/Default.asp
Hocoga : u: .
YHuBepcureTckas I/IH(bopMauI/IOHHasI cucrema . .

POCCUS https://uisrussia.msu.ru

MexayHapoaHas HayKOMeTpHUecKasi peepaTuBHasA
U HOJHOTEKCToBas 6a3a MaHHBIX HaydHbIX m3gaxumii|http://webofscience.com
«Web of science»

MexayHapoaHast pedepaTHBHAS U MOJHOTEKCTOBAS
cpaBoyHast 0a3a JaHHBIX HAyYHBIX H3JIaHHA
MexayHapoaHast 6a3a IMOJHOTEKCTOBBIX KYyPHAIOB
Springer Journals

MexyHapoaHast KOJUIEKIIUS HayYHBIX MPOTOKOJIOB
110 pa3IHMYHBIM OTpacisaM 3HaHuit Springer Protocols

MexayHaponHas 0a3a Hay4HBIX MaTEPHAIOB B
obmact  (DU3MYECKUX HAYK W HWHKMHUPHHTA
MexayHapoaHass 0a3a CHOPaBOYHBIX H3IaHHMA I10
BCeM oTpacisaM 3HaHuit SpringerReference

MexnyHaponHas pedepatuBHas 0a3a JaHHBIX IO
YHCTOW M MPUKIIaHON MaTemaruke ZObMATH

http://scopus.com

http://link.springer.com/

http://www.springerprotocols.com/

http://materials.springer.com/

http://www.springer.com/references

http://zbmath.org/

MexnynaponHas pedepaTuBHAs U MOJHOTEKCTOBAs
crpaBouHas 0aza JaHHBIX HayuHbIX  wu3naxmii|https://www.nature.com/siteindex
«Springer Nature»

ApxuMB HayuyHbIX OKypHaloB «HaruoHabHbIN
3IEKTPOHHO-MH(pOPMaMOHHbINH KoHopmym» (HIT|https://archive.neicon.ru/xmlui/
HAUKOH)

9 Marepua/ibHO-TeXHHYeCKOe o0ecreyeHne TUCHUILINHBI (MOYJIs)

MarepuaibHO-TeXHUYECKOE 00eCTIeYeHHEe JUCITUTUINHBI BKITFOYALT:

YdeOHbIe ayIUTOPHHU JIJIs TIPOBEICHHSI 3aHATHIA JIEKITMOHHOTO THTIA!

- I0CKa, Mel.

VYuebHas ayaAuTOpus AJisi MPOBEACHUS J1A00PaTOPHBIX PadOT:

nabopaTopus TEPMOAMHAMHUKH: KOMILIEKC J1a00PaTOPHBIX YCTAHOBOK 11O TEXHUUYECKON
tepmoauHamuke, JIATP, poTanionHble HACOCHI.

VY4yeOHble ayqUTOpPUM s TNPOBEACHUS  TNPAKTHUECKUX  3aHATHHA, TIPYNIOBBIX U
WH/IMBUYAIbHBIX KOHCYJIBTAIIN, TEKYIIET0 KOHTPOJIS X TPOMEXKYTOUHOM aTTECTAlNN: - JOCKA, MEIT.

Y4eOHble ayIUTOPHH JJIs1 CAMOCTOSATENIbHOM pabOThl 00yJaIOIINXCS:

- TIepcoHaIbHbIe KOoMIbIOTEpHI ¢ TTakeTtoM MS Office, Brixomom B HTEpHET U ¢ JOCTYIIOM B
3IIEKTPOHHYIO HH()OPMAIIMOHHO-00pa30BaTEeNbHYIO CPEly YHUBEPCUTETA

[Tomenienune st XpaHeHHUS ¥ TPOYUIAKTHIECKOTO 00CTY)KHBAaHUS YI€OHOTO 000pYIOBAHUS:

-CTeJJIaXu, CePbI Ui XpaHEeHUs y4eOHOro 000py10BaHMsI, MHCTPYMEHTHI JJIs1 PEMOHTA
71a00paTOPHOTO 000PYAOBAHHUS.


http://www.rsl.ru/ru/4readers/catalogues/
http://www.rsl.ru/ru/4readers/catalogues/
http://webofscience.com/
http://scopus.com/
http://link.springer.com/
http://www.springerprotocols.com/
http://materials.springer.com/
http://www.springer.com/references
http://zbmath.org/
http://www.nature.com/siteindex

6.2.1 3amanusa mig semoiHeHus PIP — 1:

[Ipunoxenue 1

6 YueOHO-MeTOAMUYECKOE 00ecTieYeHHe CAaMOCTOATEIbHOI PadoThl CTY/IEHTOB.

6.1 OH€HO‘IHBI€ cpe€acTBa Ajisd NPOBCACHUSA TEKYIIECTO KOHMPOJIA ycnesaemocmu

Ucxonusie maunsie k PI'P-1:

Ne Bap. i/},l'[a EE V—l ,Pi Va n paci S pabouee Temo
V, P, V3 o MNoi
1115 25 3,0 1,8 16 | 125 | 097 0,93 BO3AYX
2110 20 2,9 1,7 16 | 127 | 098 0,92 a3oT
31 0,8 17 2,8 2,0 1,7 1,26 0,95 0,90 KHCIOPOT
41 0,6 22 3,2 2,0 1,8 | 1,30 | 094 0,87 CoO
5109 18 3,1 2,2 16 | 127 | 093 0,86 CO,
6|12 20 2,8 1,7 1,7 | 1,25 | 0,92 0,84 BO3AYX
7110 25 3,0 2,0 16 | 124 | 089 0,81 a3oT
8109 23 2,7 1,6 1,7 1,28 0,93 0,87 a30T aTMOC(epHBIH
9113 20 3,2 17 15 | 129 | 094 0,89 KU CJIOPOA
10| 1,2 24 3,0 1,6 16 | 124 | 093 0,86 CO
1108 22 2,7 1,8 1,7 1126 | 095 0,89 CO,
12| 05 27 3,0 1,6 1,8 | 1,27 | 097 0,92 BO3AYX
13| 0,7 21 3,2 18 16 | 129 | 095 0,90 a3oT
14| 0,6 24 3,5 1,6 19 | 1,27 |09 0,87 KUCIOPOJ
15(0,8 22 3,2 18 1,7 | 1,26 | 0,96 0,90 6(0)
16| 1,2 20 4,0 1,7 16 | 125 | 097 0,92 CO,
17| 1,0 18 3,7 1,8 1,6 1,27 0,96 0,90 a30T aTMOC(epHBIH
1809 20 3,5 1,7 1,7 1128 |09 0,89 BO3AYyX
191 0,95 21 3,4 1,8 16 | 1,26 | 094 0,88 azor
20| 1,2 18 3,7 1,6 1,7 1,25 0,96 0,92 KHCJIIOPOT
21|15 20 3,0 1,8 1,7 1,26 0,95 0,90 CO
22|13 22 2,9 1,7 19 1,27 0,97 0,91 CO;
23 1.2 23 3,2 1,8 1,7 1,29 0,93 0,85 BO3YyX
24|10 22 3,1 1,9 1,7 1,28 0,94 0,87 a3oT
25110 24 3,4 1,8 1,9 1,27 0,95 0,88 KHCJIOPOJ
26 | 1,2 25 3,2 1,7 1,7 1,28 0,94 0,87 CO




27|14 18 3,0 1,8 1,7 1,30 0,95 0,82 CO,

281 1,1 25 3,1 1,6 1,5 128 0,89 0,80 a30T aTMOC(epHBIH
29 | 1,05 22 2,97 1,8 1,6 196 0,92 0,83 BO3YyX

30| 0,75 19 2,70 1,6 1,6 195 0,92 0,80 a30T aTMOChepHBIT

(k]

ro

23

P

uxot TermoBoro aABUraTens (10 BapuaHTaM):
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29. V. 30. V

6.2.2. 3amanus g Beinoinenus PI'P — 2:

3anava 1
K mapoBoii TypOmne map moctymaer ¢ mapamerpamu Pi, t;. Ilocme ammabGatHOTO
pacmiMpeHdss mapa B IE€pBOM  CTyneHu A0  Temneparypel T,, OH  HampaBisercsi B



MIPOMEXYTOUHBII MOJOrpeBarenb, TAe NpU IOCTOSHHOM JaBJICHUU ero TeMIeparypa
noBbimaercst a0 T, 3areM map pacmmpsieTcs B MOCIHCAYIOIIMX — CTYNEHSAX  TypOMHBI IO
nasneHus P, B konaeHcatope. OtHocutenbHbld BHyTpeHHUN KIIJ[ TypOunbI 1 of , Hacoca
Noi. Onpenenuts:
1.Ilapametpsl  pabouero Telna B XapaKTEepHbIX  TOYKAaX  LHKJIA (CBECTH B
TaOIUILY);
2. TeopeTnueckue U IeHCTBUTENbHbBIE PA0OTHI TYpOUHBL, HACOCA U LIMKJIA B IEJIOM;
3. Tepmuueckuii u  abcomotHbli  BHyTpeHHuil KIIJI 1ukna ¢ BTOpUYHBIM
NeperpeBoM M 6e3 wHero (1ukia Penkuna);
4.Ha CKOJTBKO YMEHBIIUTCS BJIAKHOCTh Iapa HA BBIXOAEC U3 TYpOUHBI
[0 CPaBHEHHUIO C IUKIOM PeHkuHa;
5.KakoBbl CcpeAHEHMHTErpajbHbIE TEMIEPATyphl IMOJBOAA MU OTBOJA TEIUIOTHI B
[IUKJIE C BTOPUYHBIM TMIEPErpeBoM U 0e3 Hero;
[Moctpoutr Ha P —Vv, T —5s, h-sanarpammax (B mMacuradbe) ujacainbHbINA 1
JNEHCTBUTENBHBIN IIUKJI C POMEKYTOYHBIM MEPErpeBOM U O€3 HEro.

UcxonHple naHHbIE:

ITapameTpst Bapuant
1 2 3 4 5 6 7 8 9 10

JlaBnenue  mapa  mepeq
Typbunoit, P;, Mlla 17 15 13 11 10 12 9 13 14 9
Temneparypa napa mnepen
TypGunoii, 1, °C 550 560 540 570 560 510 540 550 560 520
Temneparypa napa mnepen
POMEXYTOUHBIM 300 320 370 380 350 420 310 320 340 330

neperpesom, t,, °C
Temneparypa napa nepen

BTOPOH  CTYNEHbIO 530 540 520 550 580 560 530 540 530 520
TypOuHsI, t,, °C
JlaBiaeHue mapa Ha BBIXOJE
n3 TypOuHsl P, MIla 0,003 0,0035 0,004 0,003
OTHOCUTENBHBII BHYTPEHHUI
KITI:
TypOuHBI M " 0,86 0,88 09 087 08 08 091 094 095 092
ol
Hacoca m" 0,82 0,85 08 084 083 0,82 0,88 0,87 0,90 0,84
oi
3agauva 2

B mapoByto TypOuMHY mocTymaer map c¢ mnapamerpamu Py, 1.

TypOuna wuMeeT JABa pereHepaTUBHBIX OTOOpa B IOJOTpeBaTeNd  MOBEPXHOCTHOIO
THUMAa C KacKaJHbIM cOpocOM KOHJeHcaTa rperomero mapa. [laBimenue or6opoB Por u Poo.
Hasnenue B konaeHcarope P;. OtHocuTenbHblil BHyTpeHHUN KIIJ[ TypOUHBI 1) o,

Onpenenuts:

1.ITapameTpsl pabouero Tesa B XapaKTEPHBIX TOYKAX IMKJIA (CBECTH B TAOJIUILY);
2.TeopeTudeckyro U JeHCTBUTENbHYIO pabOTy TypOUHBI (LIMKJIA);

3. Tepmuueckuit u abcomoTHbIi BHyTpeHHui KIIJI nukma ¢ perenepanueil u
0e3 Hee (1uka Penkuna);
4. DKOHOMHIO 3a CYET BBEACHMUS PETEHEPATUBHOIO IIOJIOTPEBA;

5.KakoBbl cpenHeUWHTErpalbHble TeMIepaTyphl IMOABOJAa M OTBOJAA TEIUIOTH B
IIUKJIE ¢ pereHepanueil u 6e3 Hee;

[Moctpoutr Ha P — Vv, T — S, h — s nuarpammax (B macimitabe) wuaeaTbHbBIH U
nericrButenbHbIA UKL [ITY ¢ perenepanueil.

HUcxonurle na”Hrle:

ITapameTpst Bapunant
1 2 3 4 5 6 7 8 9 10




JlaBneHue mapa mepen

Typbunoii Py, MIla 15 17 10 8 12 9 12 10 11 9

Temneparypa napa nepen

TypOuHoii ty, °C 520 560 500 450 510 480 530 540 550 490

JlaByieHue napa B nepBom

orbope Py, MIla 0,7 0,5 0,6 0,8 0,4 0,5 0,6 0,9 0,7 1.2

JlaBiieHue mapa BO BTOPOM

orbope Pg, MIla 012 0,14 0,15 0,11 0,15 0,13 0,10 0,20 0,16 0,3

JlaBieHne mapa Ha BBIXOJE

u3 TypOussl P, MIla 0,003 0,0035 0,004

OTHOCUTENBHBII BHYTPEHHHI

KIIA TypOuHEL M i 087 085 0,89 091 0,90 094 0,88 0,93 0,92 0,92
3anaua 3

Ha TOILl ycranoBinena TypOunHa, B  KOTOpOH  paboTaer map C  HadaJIbHBIMHU
napametrpamu P1, t;. TypOuna umeet nBa or6opa. [lepBbrit
— TMpPOU3BOJCTBCHHBIM Tpu  jdaBieHUU Po;, pacxom mapa — Dgi.  Bropoir -
TeroGuKaMOHHBIM Tipu  naBieHUM Pgp, pacxom mapa Dg,. JlaBnenme B KoHaeHcatope Po.
Momunocts TypOunsl N ,
Temneparypa mnuTaTeabHOW  BOABI iy OTHOCUTENBHBIA ~ BHYTPEHHUI KIIJ
TYpOUHBI 1) gj.
OrnpenenuTsb:
1. ITapameTpbl paboyero Tena B XapaKTEPHBIX TOYKaX LUKJA (CBECTH B TAOJHUILY);
2.TeopeTndeckyro U JEUCTBUTEIbHYIO  pabOTy TypOUHBI (IIUKIIA);
3. Pacxon mapa B KOHAEHCATOPE;
4.Konu4ecTBO TEIUIOTHI Ha MPOU3BOICTBEHHBIE U TEINIOPUKAMOHHBIE HYXKIbL;
5. TeopeTnveckuii U JeHCTBUTENBHBIA KOA(PPHUIIMEHT UCTIONH30BAHUS TETIIIOTHL;
IMoctpouth Ha P — Vv, T —s, h — s nguarpammax (B macmirabe) wuIcadbHBIA U
JMeUCTBUTENbHBIA UK TOLI.

HcxonHple OaHHEBIE:

ITapamerpsl Bapuanr
1 2 3 4 5 6 7 8 9 10

JlaBnenue mapa
nepex Typbunoit Py, MIla 5 7 10 12 15 18 9 11 14 6

Temneparypa mapa
nepes TypOouHoii t;, °C 470 510 540 550 560 570 520 530 550 560

JlaBneHue mapa B mep-
BoM otOope  Po;, MIla 1 2 1,5 2 2,5 2,5 1 2 2,5 1,8

I[aBJ'ICHPIe Tlapa BO
BTOpOM 0TGOpE Pz, MITa 0,15 0,18 0,20 0,25 0,20 0,30 0,15 0,17 0,20 0,5

Pacxox mapa B mep-

BoM otoope Doy, T/ 1 20 15 18 25 30 35 16 14 10 20
Pacxox mapa Bo BTO-
pom ot6ope Doz, T/ 1 45 40 35 15 20 25 30 36 24 25
JlaBnenue mapa Ha BBIXO-
ne u3 Typbunsi Py, MIla 0,003 0,0035 0,004
MoumrHocTs TypOUHEL N,,
MBt
15 25 30 35 45 40 35 30 40 18
Temmneparypa nuTaTeabHOM
oL, C
130 125 140 130 150 125 130 145 135 120
OTHOCUTENBHBII BHYTPEHHHI
KITJI TypOuHsI 0,85 0,86 0,82 084 088 0,83 0,90 092 0,89 0,93

6.2. IlepedeHp BOIPOCOB Il CAMOCTOSTENILHON pabOThl 00yJaroImuXcs



Paszoen 1:

1. JlaiiTe onpenenenue naeaabHOro rasa.

2. Yto takoe TepMoauHamuueckas cucrema? Kakas cucrema Ha3bIBaeTCsl 3aKpbITOM, OTKPBITOM,
3aMKHYTOM, aquabaTHO?

3. Yo Takoe ypaBHeHUe cocTosiHUA? HanucaTh ypaBHEHHE COCTOSHUS UI€AIbHOTO Ta3a.

4. Yrto Takoe TepMonuHamuueckuii mporecc? OOBSICHUTh TMOHITHS PABHOBECHBIH H
HEPABHOBECHBIH MPOLIECCHI.

5. Uro Takoe teruiora? EAMHUIBI H3MEpEeHHUS.

6. Uto Takoe padorta? EauHHIIEI H3MEPEHHS.

7. OOBSCHUTH CXOJCTBO M pa3MyMe MEXIYy TEIJIOTOM M paboToil. MOXKHO JIM MX Ha3BaTb
SHEeprusamMu?

8. Uro Takoe BHyTpeHHssI SHeprus? DyHKIMEH dYero OHa SBISIETCS M KaK MOXET OBITh
BbluMcieHa? CBOWCTBa BHYTPEHHEN SHEPIHH.

9. Yro takoe »HTanenus raza? Kak oHa cBsizaHa ¢ BHYTpeHHEW sHeprueit? Ou3nyecKkuii CMbICT
sHTanbIMU. OyHk1Men yero ona spisgercs? OObsICHUTH €€ CBOUCTBA.

10. Kak n3o0paxarorcsi paboTa pacIIupeHus ¥ pacrojaraeMas paboTa Ha quarpaMmme COCTOSTHHSI
B P-v xoopnunarax?

11. Yrto Ttakoe wmaccoBasi, OoOBbE€MHas, MOJbHAas TEIJIOEMKOCTh? M300apHas M M30XOpHAas
TEIUIOEMKOCTh?

12. [Touemy n306apHast TEIIOEMKOCTH 00JIbIIIe M30XOpHOH? Kakas cBsi3b Mex1y HUMH?

13. Or kakux mNapaMeTpoB 3aBUCHUT TEIUIOEMKOCTh uieaiabHoro rasza? Kak omnpenensercs
M3MEHEHUE SHTAJIBIIMU U BHYTPEHHEW SHEPruu UA€aIbHOrO ra3a, €Clid U3BECTHbI UCTUHHBIE U CPEIHNE
TEIUIOEMKOCTH MPH ITOCTOSIHHOM JIaBJIEHUU U IIPU IOCTOSHHOM 00beMe?

14. Ilouemy TeEmIOEMKOCTh 3aBUCUT OT mpouecca? Jlaiite 3HaueHUS TEIIOEMKOCTEH JUIs
OCHOBHBIX IIPOLIECCOB U3MEHEHUS COCTOSTHUS.

15. BriBenute ypaBHeHue Maiiepa. J{ns kakoro rasa oHo cnpaBenanBo? PU3MUECKUN CMBICH
VMHIVBUAYAJIBHON U YHUBEPCAIBHOMN ra30BOM MOCTOSIHHON?

16. HanummTe aHanuTHYecKue BBIpaKeHUS | 3aKOHA TEPMOAWHAMHKH Yepe3 SHTAJIBIHUI0 U
BHYTPEHHIOIO SHEPTHI0, 00bsICHUTE UX. OOBACHUTE COJIepKaHUE 3aKOHA.

17. Hanumure ananutudeckoe Belpaxkenue |l 3akona repmoaunamuku. CoaepkaHue U OCHOBHBIE
¢dopmynupoBkH |l 3aKoHa TEPMOJMHAMUKH.

18. Urto Takoe sKceprusi CUCTEMBI B 3aMKHYTOM 00beme? Kak ee onpenenuts?

19. Yto Takoe 3Kkceprus oTKpbITON cucteMsl (motoka)? Kak ee onpenennts?

20. OObscHUTE OHATHE YKCEPTHH TeTUOTHL. Kak oHa paccunThIBaeTcs?

21. Kak uzmensiercss paboTOCIIOCOOHOCTD (IKCEPIHsl) H30JIMPOBAHHOM CHCTEMBI IPU MPOTEKaHUN
B Hell HeoOpaTuMbIX nporieccoB? Kak moacuuraTts 3T0 U3MEHEHHE paboToCIocoOHOCTH?

22. B uyeM CyIHOCTh CTAaTUCTUYECKOTO TOJIKOBAHHS BTOPOrO 3aKOHA TEPMOJUHAMUKU?
®uznyeckuil cMbIca SHTponun. CBsI3b MEKY SHTPOIIUENW U TEPMOIMHAMUYECKONW BEPOSTHOCTBIO.

23. Yto Takoe oOpaTMMble M HeoOpaTHMbIe Tporiecchl? V3MeHeHHe SHTPONHH CHUCTEMBI B
HEoOpaTUMBIX Iporieccax. Mi3MeHeHne 3HTponHH B ainabaTHBIX MPOLIECCax.

24. Kak MOXeT W3MEHSTHhCS DHTPOIHUS B HM3OJUPOBAHHON CHCTEME MpPH MPOTCKAHWH B HEH
pa3IMYHBIX TEPMOAMHAMMUYECKUX MporeccoB? JlaiiTe mpuMepsl.

. T
25. Tlokasxwure, uTo TepMoauHamudeckuii KITJI naeansaoro o6parumoro nukia Kapao nte =1- o
1

HE 3aBHCHT OT CBOMCTB paboyero Tea, Ipu MOMOIIH KOTOPOTO COBEPIIACTCS IIUKI.
Pazoen 2:

1. Hanmumure ypaBuenue Ban-nep-Baanbca. OObSICHUTE €r0 CMBICI.

2. YTo Ha3bIBaeTCs BIAKHBIM, CyXUM HACBILIEHHBIM U IIEPETPETHIM MapoM?

3. Uro Takoe (asza u uro Ha3bIBaeTcs (a3oBbM npeBpameHuem? [lpuseanure popmyrny nmpaBuia
(a3 'nb6ca u pa3pICHUTE €e.



4., Hamummmre ypaBHenue Kraneitpona - Kmaysmyca ans TemiaoTrel mapooOpa3oBaHUs M
MOSICHUTE, KaK MOXXHO HCIIOJIb30BaTh €ro Ui ONpPENEeNICHUs TEIUIOTHl IUIABICHHUS M CyOIMMAaIiu
TBEPJBIX TEJ.

5. N3obpasute B P-v u T-S - namarpamMmax M30TEPMUYECCKUN, aauaOaTHBIA W TOJHTPOIHBIN
MIPOLIECCHI CKaTUsl pabovero Telia B KOMIIPECCOPEe U MOKAKUTE TEXHUUECKYIO paboTy, 3aTpaulBaeMyo
Ha 9TH npouecchl. Kakoi n3 HuX Hanbosee BHIroieH?

6. 300pa3ute HHAMKATOPHYIO TUarpaMMy UII€AIbHOTO OJIHOCTYIIEHYAaTOro KoMmmpeccopa. B uem
3aKJII0YAeTCsl NPUHLMIINAIBHOE DPa3IMuue MEeXIy Held um P-V - auarpaMmoi mpouecca B TOM XKe
Kommpeccope?

7. Uto Takoe obOwemubi KIIJ kommpeccopa? KakoBo BiHsiHHE BPEIHOTO MPOCTPAHCTBA Ha
paboty kommnpeccopa?

8. C «xakoii menpl0 mNpUMeHsAETCs MHoroctyneHdatoe cxarue? [lokaxure cxemy
MHOTOCTYIIEHYaTOro Komripeccopa, P-v u T-S -amarpaMmmy c¢ u300pakeHHEM MPOIECCOB B
MHOT'OCTYIIEHYaTOM KOMIIpeccope (IIPOLEece CKaTus — ainadaTHbIi).

9. U3o6paszute B T-S — quarpamme mpoiiecc MOJUTPOIHOTO CKATHUS ra3a B MHOTOCTYIIEHYaTOM
KomIpeccope npu mnokasarene nonutponsl 1<n<K. Ilokaxute Ha rpaduke TEIUIOTY, OTBOIAUMYIO OT
ra3a B LMJIMHAPAX KOMIIPECCOPA U B MPOMEKYTOUHBIX XOJIOIUIbHUKAX.

10. Kax BbraucisieTcs HeOOXOAMMOE YHCIIO CTYNIEHEH CKaTHsI B MHOTOCTYTIEHYaTOM KOMIIpECCope
MIPH 33/1aHHBIX HAYaJbHOM M KOHEYHOM JIaBIIEHUSX pabodero Tena.

11. Yrto Ttakoe BHyrpeHHu# otHocuTenbHblii KIIJI xommpeccopa u B Kakux ciydyasix OH
UCIOJIb3YeTCs I71s OLeHKU 3((HEKTUBHOCTHU ero paboThi?

Pazoen 3:

1. Kakue npeanochbulKu IMOJIOKEHBI B OCHOBY MJI€aN3alliy LIMKIJIOB JIBUraTelieil BHYTPEHHETO
cropanusi? M3o6pasute B P-v u T-S —amarpammax uaeanbHbiii nuki nopirHeBbix [IBC ¢ monBogom
TEIUIOTHI IPU OCTOSTHHOM 00beMe, TIPU MOCTOSIHHOM JaBJICHUH M CO CMEIIaHHBIM I10/IBOIOM TEIIOTHI U
COIIOCTaBbTE UX C padOYMMHU MPOLIECCAMU B PEaTIbHBIX JBUTATEISX.

2. Kak Bausier crenenb cxarus Ha tepmuyeckuit KII/ npeansHoro muxna nopuHeBsix [IBC u
Kakue (paKkTopbl OTPaHUYMBAIOT €€ BEIUUUHY?

3. Kak Bnuser creneHp npeaBapuTenbHOro pacmupenus Ha tepmuyeckuit KIIJ[ maeansHoro
nukia JIBC ¢ moaBo1oM TEmIoThl MPU MOCTOSIHHOM J1aBJIEHUU?

4. N3o0pa3ute cxemy mpocteimeil yctaHoBku ¢ MI'Jl - reHeparopom u onuimmre ee paboty. B
YeM 3aKJII04al0TCs IPUHIUIHAIIbHBIE TPEUMYIIIECTBA TAKUX YCTaHOBOK?

5. N3o6pazure B T-S — nuarpamMMe HaeasbHbI UK ycTaHOBKM ¢ MI'J] - reHepatopom u
MOSICHUTE, U3 KaKHUX IpoleccoB oH cocTouT. Kak onpenensercs repmuueckuit KII/[ naeansnoro nukmna
TaKON yCTaHOBKHU?

6. Kakyio Temmeparypy MMeeT IUIa3Mma, BbITeKaromias u3 kanaia MIJl - reHeparopa M Kak
HCIIONB3YETCS €€ BHYTpeHHsIs 3Heprus’? [IpuBenure cxemy.

7. Kakum 06pa3oM NMoBBIIIAETCS 3JIEKTPONPOBOUMOCTD M1a3Mbl B kaHase MI'/] - reneparopa? Ha
KaKOM IPHUHIIUIIE OCHOBAHO MOJIYYEHHE B HEM 3JIEKTPUYECKOW SHEPTUH?

9. INokaxkuTe, 4TO NMPUMEHEHHE IMapa B TEIJIOCUJIOBBIX YCTAHOBKAX IMOBBIIMIAET KOI(P(UIIMEHT
3anonHeHus nukiaa. Kakum TpeOoBaHUSM JOKHO YIOBIETBOPATH pabodee Teno, MpU MOMOIIU
KOTOPOT'O OCYLIECTBIISIETCS APOCUIOBOM ITUKI?

10. IToyemy OCHOBHBIM pabOYHM TEJIOM ITAPOCHIIOBBIX YCTAHOBOK CITY>KUT BOZSTHOH map? KakoBsl
€ro NMPEeUMYILECTBA U HEJOCTATKH 110 CPABHEHUIO C ITapaMH IPYTUX KUAKOCTEN?

11. Tlouemy npumeHeHue nukiaa KapHo B MapoCHIOBBIX YCTaHOBKAX TEXHUYECKHU
HeocymecTBUMo? Kakue npenumyliecTsa 110 CpaBHEHUIO ¢ HUM UMeeT UK Penkuna?

12. U3o6pasute B P-v u T-S - nuarpammax 1uki PeHknHA, OMUIIATE OTIAEIBHBIC MPOIECCHI U3
KOTOPBIX OH COCTOUT. B KakuX 371€MEHTax CXEMBbI 3TH MPOLIECCHI OCYIECTBIISIFOTCS?

13. Kak ompenensercst paborta, 3arpaunBaeMas Ha npuBoja Hacoca? Iloyemy mpu HHU3KUX U
CpeIHMX HaBJICHHSX Iapa 3Toi paboTol MOKHO mpeHeOpeub? Kak B 3TOM ciydae ompenensercs



tepmudeckuit KITJ[ unkna Penkuna.

14. Kak BnusitoT HayasbHble apameTpsl napa Ha Tepmuyeckuil KI1/1 nukia Penkuna? [lokaxure
UX BIUSHUE C IOMOIIBIO T-S -AuarpamMmsl (JUis LuKiIa PEeHKHHA ¢ eperpeTbM napom).

15. M3006pa3ute peanbHbIM MK PeHkwHa ¢ meperpeTsiM mapom Ha T-S — muarpamme. Kax
onpenenseTcss BHyTpeHHU otHocuTenbHbIM KIIJ[ TypOuHbI, Hacoca, BHyTpeHHHMI abcomoTHbI KIT
YCTaHOBKHU?

16. H3zo00pasute Ha T-S — nuarpaMme WACAIbHBIA IIUKJI TAPOCHUIIOBOM YCTAaHOBKH C
MIPOMEKYTOUHBIM TeperpeBoM mapa. OOBSICHUTE, KaKHe IMPOLECCHl COCTABIAIOT LUKI M B KaKUX
3JIeMeHTax OHM ocyulecTBisitoTes. Kak onpeaensiercsa repmudeckuit KITJ[ aroro nukmna?

17. Kaxk cka3bIBaeTCsl IPOMEKYTOUHBIN IIEPErPEB Napa Ha KOHEYHOM BJIAXXHOCTH 1apa?

18. Kak mpakTHYecKu OCYIIECTBISETCS pereHepanusl TEIUIOThl B MapOCUIIOBBIX YCTaHOBKax?
N300pa3ute NpUHIUNHATBHYIO CXEMY TAaKOW YCTAaHOBKM C OJHHUM PEreHEpPaTUBHBIM OTOOPOM H
o0bscHuTe, mouemy Tepmuueckuii KIT/] mukia B 3ToM citydae Bbile, 4eM y ukia PeHKWHA IpH TeX ke
napaMmerpax napa?

19. ITokaxwure, uto Tepmudeckuit KI1J[ uuxna [ITY ¢ pereneparueil moBbIaeTcs ¢ MOBBIILICHUEM
Yuclla pereHepaTUBHBIX 0TOOPOB.

20. CocraBbTe ypaBHEHHE TEIJIOBOT0 OajlaHCa CMEUIMBAIOILEr0 pereHepaTUBHOIO 11010 peBaTEs
MApOCHJIOBOM yCTAaHOBKH C OJHHM PEreHEepaTUBHBIM OTOOPOM ¥ HANMIINTE BBIPAKCHUE IS
onpexaeneHus ee repmudeckoro KITJI.

21. B yem 3aKiIr04aeTcs CyIHOCTh KOMOMHUPOBAHHOW BBIPAOOTKH 3JIEKTPOIHEPTUH U TETUIOTHI Ha
TOLI 1 kaKoBBI €€ NPEeUMYILECTBA 10 CPABHEHUIO C pa3iesIbHOM BbIpaOOTKOM ux? [l conocraBieHus
ucrnonb3yite T-S — guarpammy.

22. Kakme THIBI MapoBbIX TypOWH MCIONB3YIOTCS NpU KOMOWHHUPOBAHHOH BBIPaOOTKE
aneKkTposHepruu u Temnorsl Ha TOL? KakoBel npeumyiiecTBa, HEAOCTATKU U 00JIACTh IPUMEHEHHUS
3TUX TypOUH?

23. Yto Takoe k03((HUIMEHT MCIOIB30BAHUS TETUIOTHI TEIUIO(UKAIMOHHON ycTaHOBKH? Yemy
PaBHO MpeIebHO BEICOKOE 3HaUeHHe 3Toro kodpdurmenta ans uaeansHoit TOLl n kakue 3HaueHHs OH
MOJKET JOCTUTaTh B J€MCTBUTEIHLHOCTH?

24. N300pa3uTe cxemy Mapora3oBoil yCTAaHOBKM C OJHOW Mapora3oBoil TypOMHOM, ONMUILIUTE e
paboTy ¥ npeacTaBbTe UACAIbHBIA IMKI B T-S - quarpamme. Kakue npeumyiiecTBa gaeT NpuMeHEHUE
TaKOro IIMKJIa I10 CpaBHEHUIO ¢ IUKiIoM Penknna. Kak onpenensaercs tepmuyeckuit KIL IITY?

25. N300pa3ute cxemy IMapora3oBOil yCTAaHOBKH C JAByMsS TypOWHamu (TIapoBO W ra3o0BOH),
onummre padoty III'Y u mpeacraBbTe uaeandbHbI LUKI B T-S - nuarpamme. Kak ompenensiercs
tepmuueckuit KITJI rukia, kKakoBbl IpEeUMYILECTBA UCIIOIb30BaHUs ABYX padOUYuX Tel.

26. N3o0pa3ute cxemy W mMkiI B T-S — auarpamMmme OMHapHOM PTYTHO-BOASIHOM YCTAHOBKH.
Onumure AOCTOMHCTBA W HENOCTATKM HCIIOJIb30BaHMS Takod yctaHoBku. Kak ompenensercs
tepmuueckuid KI1JI nukna?

27. N300pa3ure NpUHLMIHUAIBHYIO CXeMy Tra30TypOMHHOM YCTaHOBKH 0€3 pereHepauu.
Onummure npoueccs B €e OCHOBHBIX JIEMEHTaxX M MOCTPOITe UeabHbIN UK YCTAaHOBKHU B P-vV u T-S
—AuarpaMMax.

28. M3oOpazute mnpuHOHIHAATRHY0 cxemy [ TY ¢ pereHepamueit. OmnuimmTe Mpomecchl B
OT/ENBHBIX €€ AJEeMEHTaxX U MOoKaxuTe Ha rpaduke P-v u T-S —amarpammax, Kak OCYILECTBIISETCS B
TaKOW yCTaHOBKE pereHepalus TeIIOThL.

29. U300pasute Ha T-S — nuarpamme peanbHblit Uk ['TY ¢ pereneparueii Tennorel. O0bsCHUTE,
4YTO Takoe BHyTpeHHuil oTHocutenbHb KIIJl kommpeccopa M TypOUHBI, BHYTPEHHUN aOCOIOTHBIM
KIIJ] ycraHOBKH, a TaK)K€, UYTO TAKOE CTENIEHb PETeHEPALUH.

30. Kakwe cymiecTByOT BapHaHThI IPE0OPa30BaHUs TEILUIOTHI B JJIEKTPHUYECKYIO DHEPTHIO.

31. KakoBbI MOIITHOCTH pa3IMYHBIX BAPHAHTOB MPEOOPa30BAHUS TEIIOTHI B 3JIEKTPOIHEPTHIO.

32. Kakogs1 KITJI mpsimoro npeoOpa3oBaHus TETUIOTHI B 3JICKTPOIHEPTHIO.

Paszoen 4:



1. Hanmumure ypaBHeHue | 3akoHa TepMOIUHAMUKH ISl TIOTOKA B pa3BepHYTOU (opMme U maiTe
OOBSICHEHUS JUIS BCEX YWICHOB YPAaBHCHHS.

2. Jlna ocyuiecTBIEHUS KaKMX IPOIECCOB MPHUMEHSIOTCS coruia u auddysopsi? [IpuBeaure
MPUMEPHI TEXHUYECKOTO HCTIOJIb30BAHMS STHX YCTPOMCTB.

3. Kak monyunTh ypaBHEHHE HEPa3phIBHOCTH TMOTOKa B auddepeHnuansHoi  (Gopme?
[IpeoOpasyiiTe ypaBHEHHE HEPAa3phIBHOCTH MOTOKA B AupdepeHnnansHoil popme NpUMEHUTENBHO K
HCTEUYEHHUIO UCAIbHOTO Tasa.

4. YmpocTute ypaBHEHHE NEPBOTO 3aKOHA TEPMOJWHAMHKH JJIsl MOTOKA MPHUMEHUTEIBHO K
Clly4aro ainabaTHOTO UCTEUEHUS Yepe3 COIIO U MOIYYUTE U3 HETO BRIPAXKEHHE J1JIsi CKOPOCTH MOTOKA 32
COILJIOM B OOIIEM BHU/I€ U IPUMEHUTENBHO K UACAILHOMY ra3y.

5. Kak ¢pusmnuecku 00bACHUTD, TOYEMY IIPU CHUKEHUH BHELTHETO JIaBJICHUS HUXKE KPUTUYECKOTO,
CKOPOCTb UCTEUEHMSI YEPE3 CYKUBAIOIIIEECS COIUIO IIEPECTAET YBEIMUNUBATHCA?

6. Kak onpenenstoTcst CKOpOCTbh M PacXo/]l ra3a MpH UCTEYCHUH U3 CY>KUBAIOILErOCs COIIa, €CIU
naBieHue cpensl Pe, > Pip?

7. Obocuyiite yctpoicTBo comna JlaBams. Kak ompenensiercs CKOpOCTb M pacxojl raza mpu
UCTeueHu! rasa u3 comia JlaBans npu P, < Py, ?

8. N3o6pasure Ha T-S u h-S - nuarpammax 0OpaTHMBIH U HEOOPATHMBIH IIPOIIECCHI HCTEUCHHS.

9. OmummmTe peanpHBIA Mpolecc apoccenupoBanus. [IpeoOpa3yiiTe ypaBHEHHE EPBOTO 3aKOHA
TEPMOJUHAMUKY JJIs1 TOTOKA MPUMEHUTENBHO K HIeaTbHOMY MPOLIECCY APOCCENINPOBAHHUS.

10. Kak wm3MeHsAIOTCS mapameTpsl rasa (WM mapa) mpu japoccenupoBanuu? [louemy npu
JPOCCEIMPOBAaHUM HE HW3MEHsETCs TemrepaTypa ujaeainbHoro rasza? Kak u3meHsieTcss temieparypa
peanpHOro raza?

11. Yro Takoe nmapameTpsl TopMoxkeHUsI? Kak oHM onpenenstorces s UAealbHOTO U PealbHOTO
ra3os?

12. Yto Takoe Temmeparypa UHBEpCUH, TouKka nHBepcun? Kak nzobpaxaercs Ha P-t -nuarpamme
WHBEPCUOHHAs KpuBasi?

Pazgen 5:

1. M3o06pa3ure cxemy BO3AYIIHOW KOMIIPECCHOHHOM XOJOJMJIBHOW YCTaHOBKM, OIUIINTE €€
paloTy u npeacTaBbTe €€ uaeanbHbli uKi B P-v u T-S -quarpamMmax

2. KakoBo OCHOBHOE Ha3HAYCHHE JETaHJEpa B BO3MYINTHOW KOMITPECCHOHHOMW XOJIOAMIBLHOM
YCTAHOBKE U TIOYEMY €TI0 Hellb3s 3aMEHHUTh APOCCEIbHBIM BEHTHIIEM?

3. Uto Takoe XOJIOAMIBHBIN KOI(D(UIIMEHT U KaKOBO TMPUMEPHO €ro 3HAUYEHHUE JUISl BO3TYITHON
XOJOAUIBHON ycTaHOBKHM? Kakoe 3HaueHHe MMeeT XOJOIWIbHBIA KOAY(Q(PHUIMEHT 3KBUBAJIEHTHOTO 110
nercTBuio oopaTHoro nukia Kapuo?

4. N3o0pa3ute cxeMy M HJCabHBIA UK MapOKOMIIPECCHOHHON XOJIOAMIBHOM YCTAaHOBKH C
JPOCCENbHBIM BEHTHJIEM U ONMIIUTE TNPOIECChl, M3 KOTOphIX OH cocrout. KakoBa mnoteps
XO0JIOAOIPOU3BOIUTENBHOCTH, 00YCIOBJICHHAs 3aMEHOM JIeTaHiepa IpOCCeTbHBIM BEHTUIIEM?

5. Kakumu cBoiicTBaMu JTOKHO 00J1a/1aTh BELIECTBO, IPUMEHSEMOE B KaUeCTBE XOJIOAUIBLHOIO
areHTa B MapOKOMIIPECCUOHHBIX XOJOIMIbHBIX YCTaHOBKaX?

6. Kakue npenmyiecTBa UMeeT MapoKOMIIPECCUOHHAS XOJIOAUIIbHAS YCTAHOBKA [0 CPABHEHUIO C
BO3/TYLTHON XOJIOAWIBHON ycTaHOBKOW. COIMOCTaBbTE MEXy COOOM MealbHbIe IUKIIBI ATUX YCTAHOBOK
B T-S —qmarpamme.

7. N300pa3ute cxeMy MapoKEKTOPHOU XOJOIMJIbHOM YCTaHOBKM M ONUUIINTE €€ paboTy, Kak
MPOUCXOIUT CXKAaThE XOJIOAWIBHOTO areHTa B OJTOM YCTaHOBKE M KaKUM KOX(PQPHUIHEHTOM
xapakrepusyercs ee 3ppeKkTuBHOCTh? [lokaknTe ueanbHbIN MK YCTAaHOBKH Ha T-S —AMarpaMme.

8. N3o0pa3ure cxemy abCOpOIMOHHON XOJIONMIBHOM YCTaHOBKHM M omummTe ee padory. Kak
MOBBIIIACTCS JABJIEHUE XOJIOAUIBHOIO areHTa B 3TOM yCTaHOBKeE?

9. B yeMm npuHIMNMaIbHOE OTIMYME LUKJIA TEIJIOBOIO Hacoca OT IUKJIA XOJIOAWIBHOM
yctanoBku? M3o0pasute B T-S — auarpamMMe uaeaibHbIC IUKIBI 00EUX YCTAHOBOK M JalTE MOSICHEHUS
no rpaduky. Kakum kos¢ppuimenrom xapakrepusyercs 3G peKTUBHOCTD IIUKIIA TETJIOBOTO Hacoca?



10. YTo Takoe COBMEIICHHBIN TepMOTpaHCHOPMATOP B KaKUM KO DHUITMEHTOM XapaKTEePU3yeTCs
3¢ (HEeKTHBHOCTH UICATHLHOTO [IUKIIA ITOH YCTAHOBKHU?

11. Kak omnpeernsieTcst X0JI0A0IPOU3BOIUTEILHOCTD U TEIIONPOU3BOUTEILHOCTH COBMEIICHHOTO
TepMoTpaHchopMaTopa, €CIIM U3BECTEH pacxoa pabouero temna?

Pasnen 6.

XUMUYeCcKOe paBHOBECHE U BTOPOH 3aKOH TEPMOJIMHAMUKH
3akoH ['ecca. YpaBuenue Kupxroda.

Koncranra paBHOBecHs U CTENIEHb JUCCOLHAIIIH.
TennoBo# 3akoH HepHcra.

Urto Takoe TemriepaTypa ropeHus U Kak ee ONpeienTh.
UYto Takoe ropeHue.

ocourwdE

6.3. BapuaHThl KOHTPOJIBHBIX PabOT

Konrponrnas pabora Nel

BapuanT 1
1. Hanmcars ypaBHeHue | 3akoHa TEPMOAMHAMUKH Y€PE3 SHTAIBITHIO.
2.I1pu ucclieoBaHNM KaKOTO TEPMOANHAMIYECKOTO IPOIECca HCIOIB3YIOTCS (DYHKIUU?
3.Kak onpenensiercst paboTta pactmpeHus BO BCEX TEPMOJANHAMHUYECKUX MPOLIECCAaX UACATHHOTO ra3a’?
4. CymHocts || 3akoHa TepMOMHAMUKY.
5. 115 KaKOro KOJIMYECTBA BEIIECTBA CIPABEIMBO BeIpakeHne PV=RT?

a). mst 1 kr; T). JUISl TPOU3BOJIHHOIO KOTMYECTBA

0). ualwm,; BEILIECTBA;

B). Jist 1 mous; IT). TSI TEF0OOTO IMTOCTOSTHHOTO KOJTMYECTBA.
3agaua

B mporiecce monMTpONMHOrO pacHIMpeHUss a30Ta TeMIlepaTypa €ro yMEHbIIWIach OT
t1=20°C pmo t2=-40°C. HauvampHoe pgaBieHue a3zora P1=0,5MIla, xomnuecTBO €ro m=2KT.
OmpenenuTh W3MEHEHHE OHTPONHMH B JTOM TMPOIECCE, €CIM HW3BECTHO, YTO KOJMYECTBO
IMOJIBEACHHOM TEIIOThI cocTaBiseT 90k/k.

Bapuanr 2
JlaTh ompeselieHne TOHATHI «TETUIoTa B «paboTay.

Hanwucate ypaBHeHue I 3axoHa TepMOAMHAMUKHN Yepe3 BHYTPEHHIO SHEPTHIO.

Hanwucatps ypaBHEHHE TOIUTPOITHOTO MpoIiecca.

Kak onpenensieTcst ©3MeHeHUe BHYTPEHHEH SHEPTUH ¥ DHTAIBITNN BO BCEX TEPMOTMHAMHYECKIX
npolieccax uaealbHOro rasa?

5. ®opmynuposka Il 3akoHa TepmouHamMuku (J1r00as).

3agaua

el A

B perenepatuBHOM TmojorpeBaTene Ta30BOM TypOMHBI BO3AYyX HarpeBaercs TIpH
nocrosHHoM gaBiennu  oT t1=120°C nmo t2=450°C. Onpenenuts KOJIUYECTBO  TEIJIOTHI,
COOOIIIEHHOW BO3AYXY B €IMHHUILY BPEMEHHU, €CIH ero pacxoia cocraBiseT 200kr/gac.

BapuanT 3
1. JlaTh onpeielIiCHIE MOHATHIO «BHYTPEHHSS SHEPTHS») CHCTEMBI.

2.Hammcath aHanmuTHyeckoe BeipakeHue |l 3akoHa TepMoAMHAMUKH JTsl HEOOPATUMBIX ITPOIIECCOB.
3.Hammcarp ypaBHEHHE aguabaTHOTO Ipoliecca, n300pa3uth npomecc B P-V u T-S nuarpammax.
4.Kax omnpenensieTcs moyie3Hast paboTa BO BCeX TePMOIUHAMUYECKHX MPOIleccax UaealbHOro raza?



5.J1ath onpeneneHue TepMOJIUHAMUYECKOTO IIUKIIA.

3amaua
Onpenenuth M3MEHEHHE OJHTPONUU |Kr JBYOKHCH yIjiepoja B HM30XOPHOM IIpoliecce.
HauanbHubie mnapaMmeTpbl YrieKUCIOTHI: t1=40°C, P1=0,2MlIIa, KOHEYHEIE: t2=253°C,

P2=4,5Mna.
Bapuanr 4

1.JlaTh onpeiesieHuEe MOHITHIO «IHTAJIBITHSI.

2.Kak ompenensiercss Temiora, moABeleHHAs (OTBEACHHAs) B KaXJIOM U3 TEPMOJUHAMHYECKHX
IIPOLIECCOB

3.O0BACHUTH (PU3NUECKHUI CMBICT YACIbHOU (MHIUBUIYAIBHON) TA30BOM MOCTOSTHHOM.

4. Kak cBsi3aHbl MEXy COOOH MapaMeTpbl COCTOSIHUS B U30XOPHOM, N300apHOM, H30TEPMHUECKOM
npoueccax?

5.Hamnucate popmyny i pacuera repmudeckoro KIIJI nukna Kapuo.

3anaya
B xomnpeccop razoTypOMHHON YCTaHOBKM BXoIuT Bo3nyx npu P1=0,1MIla u tl=15°C.
Bo3nyx cxumaercs ammabatHo 1m0 maenenuss P2=3MIla. Omnpenenuts TeMiiepaTypy B KOHIIE
aanabaTHOTO cxxaTusi U paboTy, 3aTpayeHHYIO Ha CHKaTHe.
N3o6paszute mpouecc B P-V u T-S nuarpammax.

Bapuant 5
1. Jlatb omnpeiesieHue NOHATHUIO «IHTPOIUS.
2. Yemy paBHA TETIIOEMKOCTD B KaX/I0M U3 TEPMOJINHAMHYECKUX MPOIIECCOB?
3. Hamucatp ypaBHeHHe n300apHOro mporecca, u3obpazutb eroB P -V U T - S auarpammax.
4. Kak onpenenuTs yAenbHYIO (MHIUBUAYAIbHYIO) Fa30BYIO MOCTOSHHYIO JUIS JIFOOOrO rasa, ee
pa3MepHOCTh?
5. Hanucars Gpopmyny i pacuera tepmudeckoro KIIJ[ nukna tenigoBoro gBuraress.
6.
3anaua
Komnpeccop BcaceiBaer 100 m3/4 Boznyxa mpu P1=0,2MIla u t1=25°C u cxumaer ero
no P2=12MIla. Onpenenuts TeMIeEpaTypy ©U 0OBEM CXKATOTO BO3yXa, MOIIHOCTb,

pacxoayeMyr0 Ha CiKaTue. Hpouecc CKaTug CUUTATDH IMOJIMTPOIIHBIM C ITOKa3aTCJIEM n:1,3.

BapuanT 6
HamucaTs ypaBHEHHME COCTOSHUS T 1 KT M1eaIpHOro rasa.

Kak onpenensiercs U3MEHEHHE PHTPONMH I KayKI0ro mporecca?

Hammcath ypaBHEHHE H30XOPHOTO Tporiecca, n300pa3utb eroB P -V U T - S  muarpammax.
OOBsSICHUTD (PU3NYECKUI CMBICT YHUBEpCaIbHOW ra30BOIl MOCTOSHHOW, €€ 3HayeHHe M
pPa3sMEpHOCTb.

[IpyHIMNManbHas cXeMa TEIIOBOTO JIBUraTEIs.

PonE

o o

3amada
Bo3nyx B konmuectBe 5 M pacmupsiercss noiautponHo ot P1=0,5MIla u t1=45°C no
P2=0,15MIla. O0Owem, 3aHMMaeMBIi TpPH STOM BO3IAyXOM, craHoBuTcs paBHbIM 10 m3. Haiitn
MoKa3aTelb TOJUTPONBI, KOHEYHYIO TeMIepaTypy, MOJy4yeHHYyI0 paboTy U  KOJMYECTBO
MTOABEACHHON TEIIOTHI.

Bapwuanr 7
I.HaHI/IcaTb ypaBHeHHe COCTOAHHUA NACAJIBbHOT'O ra3da Ajs HpOI/I3BOHLHOI‘O KOJIMYECTBA BCIICCTBA.

2.JlaTh onpeneneHne MOJIHON TEMIIOEMKOCTH, €€ 0003HAYCHUE M Pa3MEPHOCTb.
3.B kakom cooTHoIIeHNH HaxoaATcsa napametpsl coctostHus (P, V, T) B monuTponHom nporecce?



4. Kakoi MK Ha3bIBAETCS MIPSMbBIM?
5.Kak ornpeaenuTb CpeAHIO UHTETPAIbHYIO TEMIIEPATYpPyY M0/1Bojia (0TBOJIA) TEIUIOTHI B LIUKJIE?
3azaua
B mnopiiHeBOM Kommpeccope CiKuUMaeTrcss Bo3AyX, umeromuit gaBiaenue P1=0,IMlla u
temmneparypy t1=20°C. Ilpomecc cxatus - TOJUTPONHBIA € IOKazaTenaemM moyuTponsl N=1,3.
HaBnenne B koHie cxatusi P2=0,7MIla. Omnpemenuth paboTy cxatus ans 1 Kr Bo3ayxa u
KOJIMYECTBO OTHSTOW TEILIOTHI.

Bapuanr 8
1. Hanmcatb ypaBHEHHE COCTOSIHUS HICATHHOTO Ta3a st 1 KMoJIs.

2. Kakoii mpoiiecc Ha3bIBa€TCs MOJIUTPOIHBIM, €r0 YpaBHEHUE, T0Ka3aTeNb IOJIUTPOIIbI?

3. Jlatb ompejeneHue yaelIbHONH MacCOBOM TEIIIOEMKOCTH, €€ 0003HaUYCHUE U PA3MEPHOCTD.
4, Kakol IIUKJI Ha3bIBaeTCs 0OpaTHBIM?

5. Kak onpenenuts n3MEHEHUE SHTPOIIUHU B KaXKI0M TEPMOJIUHAMUYECKOM Mpoliecce?

3anaya
Uemy paBHa IJIOTHOCTH Bo3ayxa mpu mapamerpax t = 200°C u P = 15 6ap?

Bapuant 9
1. Kakoii mporiecc Ha3piBaeTcs ajanadaTHeIM? Hamucarhk ypaBHeHHE aanabaTHOTO Ipolecca,

OOBSICHUTBH CMBICH IOKa3aTesis aanadatsl «K».
2. Hanmcats ypaBHenue Maiiepa s 1 kr raza; amst 1 kmoost.
3. Jlate onpezeneHue yaeabHON 00beMHOM TEII0EMKOCTH, €€ 0003HauUEHHE U Pa3MEPHOCTb.
4. B KakoMm COOTHOILIEHUU HaxozsaTcs napamerpsl coctostuus (P, V, T) naeansHoro rasa B
anmunabaTHoM mporiecce (K=const)?
5. Kak oueHuTh 3¢ (peKTUBHOCTH LIUKJIA TETJIOBOTO IBUTATENs?

3amaua
2 xr Bosnyxa npu gasienun P1=0,1MIla u t1=15°C aguabaTtHO C:KUMalTCS B LUIUHAPE
koMmipeccopa o nasneHuss P2=0,7MIla. Haiitu koHeuHyl0 TemmepaTypy CXaTroro BO3AyXa U
paboty, 3aTpaueHHyl0 Ha cxkaTtue. M300pasuts npouecc B P-V u T-S nuarpammax.

Bapuant 10
Kakoii mporecc Ha3bIBaeTcsi 00paTUMbIM?

Hanucate ypaBHeHue | 3aK0HA TEpMOAMHAMUKHY Yepe3 BHYTPEHHIOKO SHEPTHIO U SHTANIBIIHIO.
Hanwmcate ypaBHEHHE H30TEPMUYECKOTO Tporecca, n300pa3uts ero B P-V u T-S muarpammax.
JaTh onpeeneHye yAeIbHOH MOIBHON TEIIOEMKOCTH, €€ 0003HAaUE€HHE U Pa3MEPHOCTb.
[Touemy Temnoemkocts C, Gonbie Temoemkoctu C,?

ocoakrwnpE

3agaua
Cocyn emkoctbio 90 1 comepxkut Boznyx npu aasienuun 0,8MIla u temmnepatype 30°C.
OnpenenuTh KOJIUYECTBO TEIUIOTHI, KOTOPOE HEOOXOAMMO COOOUIUTH BO3MyXY, YTOOBI ITOBBICHUTH
ero naenenue mpu V=const no 1,6MIIa.

Bapuanr 11
1. Hantucatb o6benuHeHHOE BhipaxkeHue | u || 3axkoHOB TepMoiMHaMUKH /1711 0OpaTUMBIX ITPOLIECCOB.

2. CBs13b TEIJIOEMKOCTH ra3a ¢ SHTAJIbIITUCH.
3. [Tokazate Ha P-V nmuarpamme Bce TepMOIMHAMHYECKHUE TIPOIIECCHI HICATLHOTO Ta3a.
4. Kak onpenensiercs TEIMJI0OEMKOCTh B IOJIUTPOITHOM Ipoiiecce?
5. Hammmcatp ypaBHEeHHe aguabaTHOTO Tpoliecca, n300pa3uth nponece B P-V u T-S nuarpammax.
3amaua
1 xr Bo3ayxa mpu P1=0,09MIIa u t1=100°C cxumaercsi anmuabaTHO TakK, YTO €ro 0O0bEeM



ymeHbmaercs B 15 pa3. HailTu koHeuHyr0 TeMmmeparypy, KOHEYHOE NIaBJICHHE M PabOTy CHKaTHs.

Bapuant 12
1. Tloka3aTh  rpauYecKkyrd  3aBHCHMOCTh  TEIUIOEMKOCTH  OT  ITOKa3aTejs IMOJUTPOIIBI

«ny.
. Kak M0oxHO paccuuTarh mapamerpsl COCTOSIHUS B aquabaTHOM mporiecce?
. Jlokasarp, uTo n3oxopa uzobpaxaercsi B T - S muarpamme kpyue, yem nzodapa.
. 3nauenue uukia Kapno.
. Uro HaspiBaeTcs BeuHbIM aBuratenem |l poxa?
3ajgaya

Onpenenuth yaenbHbI 00BEM M TUIOTHOCTH KHCJIopoaa npu naBieHun 2 Mlla

temneparype 300°C.

Ol wiN

BapwuanT 13
1. Tloka3zarp Ha T-S nmuarpamme Bce TepMOANHAMHUYECKUE MTPOIECCHl HCATBHOTO Ta3a.
2. Yro Ha3bIBAaeTCs MapaMeTpaMu COCTOSHUS?

3. Hammcare aHamuTHueckoe BbIpakeHue Il 3akoHa TepMOAMHAMUKH ISl HEOOPATHMBIX
MPOLIECCOB.

4. Kakoii mporiecc Ha3bIBaeTCsl PABHOBECHBIM?
5. Kakas 3anmuch COOTBETCTBYET M300paKEHHOMY TIpoiieccy?
a) -q=-1
Prel 6) Au=q
: B) -Au=1
PV=<CNST r) -Au=-1
) Au=1
2
3anava

1 kr kucnopoga cxxumaercss noautpornHo ot Pl1= 0,1 Mlla no P2 = 0,7 MIla. Havyanbnas
temneparypa kucimopoma tl= 25°C. Ilokazatens momutpombl N= 1,25. Ompenenuth KOHEYHYIO
TeMIepaTypy, U3MEHEHUE SHTPOIHHU, KOJIMYECTBO OTBEAECHHOW TEIIOTHl M paboTy cxkKaTus.

Bapuanr 14

1.loka3ate, yto aanabara uzobpaxaercs B P - V nuarpamme kpyde, ueM nzoTepma.

2.Kakoil 1y Ha3bIBaeTCsl 0OpaTUMBIM?

3.I'padpuueckas MHTEPIIPETALNS paboThI paciupeHust (cxaTus) TUIS

MPOU3BOJILHOTO TIporiecca 1-2.
4. Tlouemy T - S quarpamMmy Ha3bIBAIOT «TETLIOBOW»?
5.B kakux equHUIAX U3MepseTCs yeabHas MacCoBasi TEIUIOEMKOCTh?

a) kJIx / kr 0) kI / kmoJb * K B) k/x /K
r) kJIx / kr* K nrlx / M« K
3amaga
1 xr a3ota, Haxomsmmiicas npu Pl= 0,1 MIla u tl= 40°C, moaBepraercs aanabaTHOMy
CXKaTHIO. CremeHp  CHKaTHUSA € =20. OnpenenuTh KOHEYHBIE IapamMeTphl asora,

nonb3ysck Tabmuneit C.JI.PuBkuna «TepMoarHaMHUUYECKHE CBOIMCTBA Ta30BY.

Bapuanr 15
1. TI'padbuueckas  wWHTEpHpeTanus  MOJIE3HOW  pabOThl I  TPOU3BOJIBHOTO

nporecca 1-2.
2. Hanwucars 3akon boitns - MapuorTa.



3. TI'padwuueckas maTEpHpeTaIUs CPEAHEH U UCTUHHOM TETNIOEMKOCTH ISl IPOU3BOJIHLHOTO
mporecca 1-2.

2

v
4. KakoBa TemIoeMKoCTh H300paxeHHOro mporuecca?

5. OU3UYECKUN CMBICI SHTPOITUH.

3anaya
B 3akpeiTom cocyzne emkoctbio V=1,5 M coxepxurcs a3zor npu aasienuun P1=0,2Mlla u
temneparype t1=22°C. OnpeaenuTb KOHEUHYIO TeMmmepaTypy nocie nozasoaa k razy 4000 xJlx
TeIuIa.

Bapuanr 16
Cdopmynuposats 3akoH ['eit - Jlroccaka.

Kakoii npornecc Ha3pIBaeTcss HEOOPATUMBIM?
Yro 3HauuT BeuHbIH aBuratens | pona?
[Touemy B mOTUTPOMHBIX mporeccax |l rpynmsl TermIoeMKocTs oTpunaTensHa?
Jlokasats, 4To B aguabaTHOM Ipornecce S=const. M300pa3ute npouecc B T-S auarpamme
(TeopeTHYEeCKU U JEeHCTBUTEILHBII)
3agaua

Kakoe komudecTBO Terura HEOOXOAMMO TOJIBECTH K BO3AYXY, 3aKIIOUYEHHOMY B COCYIE,
oobemoM B 20 M mpu naBneHun B 1 Gap um Temmeparype t1=20°C, uTOoOBI MHOJIHATH €TO
temneparypy o t2=600°C? Ilpu pemieHnu moyib30BaThCs TAOIULIAMHU.

AR A

Bapuant 17
Kaxkoii ra3 HaspiBaeTcs uacajibHbIM?

CdhopmynupoBats | 3aK0H TEPMOAMHAMUKHY.

CBsI3b TEIJIOEMKOCTH T'a3a ¢ BHYTPEHHEH SHEprueil.

ITouemy B T - S iuarpamme u3zoxopa u3o0paxaercs Kkpyue, yem nzobapa?
Yem oTnmyaeTcss ”HAMKAaTOpHAs nuarpamma ot P - V quarpammsr?

ocoakrwbdE

3agaua
Haiitu u3meHeHue >HTPONUU 2 KI' BO3JyXa:
a)  mpu HarpeBaHuu ero no uzobape ot 10°C mo 400°C
6) npu HarpeBaHuu no uzoxope ot 40°C mo 800°C.

Bapuanr 18
1.Yrto 3naunT BeuHbid aeurarens I poga?

2.ChopmynupoBaTs 3akoH [1lapis.

3.Yro npezcrapisieT coOoi nmokasatelnpb aguadatsl «K»?

4. TIpoBecTH MOJUTPOIHBINA MPOIECC paciIUpeHus ¢ nokaszareneM noiurponsl N=0,8 Kakosa
TEIUIOEMKOCTh 3TOTr0 Iporecca?

5.®opmynupoBka | 3akoHa TepMOIUHAMUKH (JT1H00as).

3agaya



K 1M Bo3myxa, Haxomsmiemycs B LHWJIWHIPE, TOJBOIUTCA TPU TMOCTOSHHOM JIaBJICHUH

335k/x Temnorel. O0bEeM BO3Ayxa MpU ATOM yBenuumBaeTcs a0 1,5m . HauanbHas temmeparypa
Bo3ayxa 15°C. Kakas ycranaBnuBaeTcs B NWJIMHIpPE TeMmreparypa W KakoBa paboTa
paciupeHus?

orwdPE

Bapuant 19
Urto Ha3bIBACTCS TCPMOJAMHAMHYCCKHAM IIPOIECCOM?

Kak u3meHsieTcst SHTpOnus: B 00paTUMBIX M HEOOpATHMBIX Iporieccax?

Kaxkoit ki Ha3pIBaeTCs HEOOpATUMBIM?

Kakoii 3HaKk (+) wim (-) IMeeT TeII0eMKOCTb B MOJUTPOITHBIX Ipouieccax | rpymbi?
Uto nazpiBaetcst Tepmuueckum KII1/] nuxna?

3amaua
B mpomecc moiMTpONMHOrO pacmiMpeHusi BO3AyXa TeMIeparypa €ro yMEHbIIWIACh OT

t1=25°C nmo t2=-37°C. HauanpHoe paBnenue Bo3ayxa P1=0,4MIla, ero komu4ecTBO MmM=2KT.
Ompenenutb W3MEHEHHE OSHTPONMMU B OTOM TPOLECCe, €CIH HM3BECTHO, YTO KOJUYECTBO
MOJIBEJICHHOM K BO31yXy TerioThl coctaBiseT 90 k/x.

=

ok w

Bapuant 20
Uro Ha3bIBaeTCsA TEPMOJAMHAMUYECKOMN crucTeMoit?

Kak onpenenuts ¢ momompto T-S nuarpaMmsbl TEIUIOTY, TOABEIEHHYIO (OTBEACHHYIO) B
MIPOU3BOJILHOM Tiporiecce 1-27
Kaxoii 3HaKk (+) win (-) ©UMEeT TeII0eMKOCTh B HONMUTPONHBIX mpoueccax |1 rpymmbi?
Kak onpenenuts 3ppekTuBHOCTD 1HKIIA?
Kax nassiBaercs ypasaenue C, - C, = R?
3agaua
A3zor Maccoil 1 kr B HadambHOM cocTosiHMM umeer mapamerpsl P1=2,5Mlla u t1=700°C.

[Toce mosmtporHOTO pacmupenust ero gasienue P2=0,1MIla. Ilokaszarens mosmrpornsr N=1,18.
OTpEeACTUTh M3MEHEHHE BHYTPEHHEW OHEPruM, KOJUYECTBO TEIUIOTHI, COOOIIEHHOE a30Ty B
nporiecce U paboTy pacIIMpeHus.

PoNbE

oo

Bapuant 21
JlaTb ompesienieHne MOHATHIO «BHYTPEHHSISI SHEPTUS CUCTEMBI.

HaHI/IcaTB AHAJIUTUYCCKOC BI)Ipa)KeHI/Ie ” 3aKOHa TCpMO)II/IHaMI/IKI/I JJIS1 O6paTI/IMI>IX HpOHeCCOB.
Hanucats ypaBHeHHe n300apHOTO mpoiiecca, n300pa3uTh npouecc B P-V u  T-S auarpammax.
Kak ompenensercss mosie3Has paboTa BO BCEX TEPMOJIMHAMHUYECCKHX IPOIECcCaX HIeaTbHOTO
rasa?

JlaTh omnpeiesieHre TePMOTTHAMHYECKOTO ITUKJIA.

3amaua
Ikr Bozmyxa mpu t1=17°C cxumaercs amuabaTHO a0 o00bema, coctaBisitomiero 1/5

HA4yaJlbHOTO, a 3aTeM pacIIupsieTcsl M30TEPMHUYECKH 10 IMepBOHadaibHOro obbeMa. Omnpenenuthb
palboTy, MPOM3BEACHHYIO BO3AyXOM B pe3yibTare oboux mporeccoB. M300pasuth mporeccsl B P-
V nuarpamme.

Bapuanr 22

1.Kaxoi IMpoOLECC HA3BIBACTCA aIII/Ia6aTHBIM. Hamnucats YpaBHCHHC aIlI/Ia6aTHOTO rpomnecca,

00BSICHUTH CMBICII ITOKa3aTensd agradarsl «K».

2.Hanucats ypaBHenue Maiiepa aiis 1 kr rasa; s 1 kmous.
3.JlaTp onpenenenne yieabHON MOJIBHON TEIIOEMKOCTH, €€ 0003HaUYE€HNE U Pa3MEPHOCTb.
4.B xakoM COOTHOUIEHMM HaxonsATcs napamerpsl cocrosiHus (P, V, T) nneansHoro rasa B

MOJUTPOITHOM Tiporiecce?



5. N3o06pa3uts uka Kapuo B P-V 11 T-S auarpammax.

3azaua
Bo3nyx npu maBiaenun P1=0,1MIla u Temneparype t1=27°C cxxumaercs B KOMIIpPECcope
no P2=3,5MIla. Onpenenuts BeauuuHy pabOThHI, 3aTpadeHHOW Ha cxkartue 100 Kr Bo3myxa, eciu
BO3/IyX CXKUMAETCSI U30TEPMUUYECKH.

Bapuant 23
1. JlaTh omnpe/elieHre MOHATHIO «padoTay.

2.Yemy paBHa TEIUIOEMKOCTb B KQKJIOM U3 TEPMOJMHAMUYECKUX ITPOLIECCOB?
3.Hamucatp ypaBHEHHE U30XOPHOTO Ipoliecca, u300pa3uth ero B P-V u T-S nuarpammax.
4. Kak onpenenuTs yAeIbHYI0 (HHIUBUAYAIbHYI0) Ta30BYIO MOCTOSIHHYIO JJIS JIFOOOTO Ta3a, ee
pa3MepHOCTh?
5.Hanmcars ¢popmyny mis pacyera repmudeckoro KI1/I nukia TerioBoro aBuraress.
3agada
Omnpenenuts maccy CO2 , comepskamierocs B bauione emkocteio 80 71, ecnu JaBicHHE
raza no maHometpy paBHo 1,08 MIlIa, a mokazanue pryroro 6apomerpa 99325 Ila npu t = 25°C.

Bapuant 24
1. [laTh omnpe/esieHre TIOHATHIO «TETIOTa.
2. OObscHUTH (PU3UUECKUN CMBICIT YACTBHOM (MHINBUYaTbHOMN) Ta30BOI MOCTOSTHHOM.

3. Kak cBsizanbl Mex 1y co00# mapaMeTpbl COCTOSIHUSA B U30XOPHOM, H300apHOM, H30TEPMHUYECKOM
npoueccax?

Hanmcates Gpopmyiny miist pacuera repmuueckoro KIT/1 nukna Kapho.

Kak y3Hatp, TEmI0Ta B IpOLIECCE MOABOJUTCS UIIM OTBOAUTCSA?

ok~

3agaua
B 3akpsiToM cocyne emxoctbro V=0,6 M° comepxures Bosayx npu P=0,5MIla u t=20°C.
B pesynbrate oxnaxkJaeHHs COCyla BO3IyX, COIEpKaluiics B HeM, Tepser 165 x/lx termna. Kakoe
JaBJICHHE W TeMIlepaTypa YCTaHaBIMBACTCS IOCIIE JTOrO B COCYJAE, €CIIM TEIUIOEMKOCTh BO3/ayXa
paBHa 0,725 xJIx / kr-K.

KonTponbnas padota Ne2

Bapuanr 1
Kaxkoit nap Ha3bIBaeTCs BIaKHBIM HACBIILIEHHBIM ?

N306pa3utk T-S nuarpamMmmy BOASIHOTO TIapa.
Urto Ha3bIBaeTCs TEIIOTOM neperpena?

el N

3anaua
Braxnsriil map umeet nipu nasiennn P=1,5 MIIa napoconepxxanne x=0,85. Kakoe konmuecTBo
TETJIOTHI HY>KHO COOOLIUTH | KI 3TOro mapa, 4ToObl JOBECTH €r0 CTENEHb CYXOCTH MPU MOCTOSHHOM
napiieHnu 10 x=0,95. PemuTe 3a1a4y aHATUTHYECKH.

3agaua
1Kr BOJsIHOTO Mapa aanabaTHO paciupsieTcs oT HadyalbHbIX napamerpos P; =10 Mlla, t;=450

°C no P»,=0,05 MTI1a. Haiitu 3HaueHus hy, 8 1,hy,85,%,, fpacm )

BapuanT 2
1. Kaxkoii map Ha3bIBaeTCsl CyXUM HACBIIEHHBIM ?

2. Yem 0OBSICHSIETCS MOJIOKUTENBHBINA HAKJIOH JUHUHN (pa3oBoro nepexona Ha P — T nuarpamme
JUJI1 HOpMaJIbHOTO BelecTBa?
3. Hzobpaszuts mponecc P = const muis BonsiHoro napa Ha T — S auarpamme.



3azaua
DHTaNBIHS BIQXHOTO HACHIIICHHOTo mapa npu aasiexud P = 1,4 MIla cocrasmsier hy =
2705 x/x/ xr. Kak u3MeHHUTCS CTeTeHb CyXOCTH mapa, eciu K 1 kr ero Oyner nmoaseneno 40 xJlx
TEIUIOTHI NP TOCTOSTHHOM JIaBJICHUU?

3amaua
B cocyzne o6bemom V= 0, 035 m* comepsxures 0,1 Kr BosHOro mapa mpu asieuun P= 0,6
MIla. OnpenenuTs BEIMUUMHY BHYTPEHHEN SHEPrUu mapa.

BapuanTt 3
Kakoii nap Ha3bIBaeTCs neperpeTsiM?

2.1300pa3uth n300apHbIi poriece BoasHoro napa Ha P—V, T-S u h—S nuarpammax.
3.Kaxkas touka Ha3biBaeTcsi «TporiHON»? [Toka3zars ee Ha P-V, T-S, h—S nmuarpammax.

3agaua
Bnaxusiii map umeer npu nasineHun Pi=IMIla crenens cyxoctu x=0,85. Kakoe koianuecTBo
TEIUIOTHI HY>KHO cOOOIIMTH 1 KT 3TOro napa, 4To0bl HEPEBECTH €ro PU NOCTOSHHOM JABJICHUU B CYXOH
HACBIIICHHBIN 1ap?

3agaua
1 Kr mapa pacumupsiercs aguabaTHO OT HAadalbHBIX mapamerpoB P1=9 MIla u t;=450 °C no
P»,=0,004MI1a. Haiitu 3unadenus hy, V1, hy, V2, X2 11 paboTy pacuipenus.

Bapuanr 4
1.YTo Ha3bIBaeTCS CTETMEHBIO CYXOCTH BOISIHOTO mapa?

2.1300pa3uTh U30XOPHBIN mpolece BoasHOro napa Ha P—V, T-S u h-S muarpammax.
3.Kak onpenenuts Temneparypy T. A?

h x=1

S T

3amaua
1 kr BogsHoro napa nipu P =1 MIla u t;= 240 °c HarpeBaeTcs IPHU NOCTOSTHHOM JIaBJIeHUH 10 to
= 320 °C. Onpenenuth 3aTpadeHHOE KONMYECTBO TEIUIOTH, pabOTy PACIIMPEHHS U H3MCHCHIE
BHYTpPEHHEH 3HEPTHUH.
3amaua
Haiitu maccy 12 M napa aasienuu P = 2 MIla u crenenu cyxoctu x = 0, 75.

BapuanTt 5
1. Yro Ha3bIBaeTCA CTEMEHBIO BIAKHOCTH?

2. Kak paccunTaTh TEIIIOTY, MOBEICHHYIO WIIH OTBEACHHYIO B N30TEPMHYECKOM IPOIIECCE BOJISTHOTO
napa?
3. Uto Ha3pIBaeTCS KPUTHIECKOM TOUKOM?
4.
3amaua
[Tap, umeromuii napamerpsl P1=3,4MIla u x1=98%, nzosurpomnHo cxxumaercs 10 P, =9,0MI]a.
Haiitn Temneparypy W SHTaJIBIHIO Mapa B KOHEYHOM COCTOSHUH. ONpeienuTh BETUYUHY pabOTHI



C)KaTus ¥ M3MEHEHUe BHyTpeHHel sHepruu 1 kr napa. 3ajaya pemuTh, MoJIb3ysACh TaOIUIIaMU.
[TpoBeputs pe3yabraThl o h—S auarpamme.

3amaua
Haiitu cocrosinue BoasiHOTO mapa, eciu nasienue P = 1 MIla, a suTponust S = 6,52
kJx/KrXrpa.

BapuanT 6
1. Yro Ha3wIBaeTCS TEIUIOTOM MapooOpa3oBaHus?

2. MOXHO I ¢ IOMOIIBI0 TaOIHI] BOABI U BOJSHOTO Tapa OMPEACTUTh MapaMeTphl BIAXKHOTO
HACBIIIIEHHOTO Tapa?

3. B kakoM cnyudae COCTOSIHHE, HW300paXE€HHOE T. A, COOTBETCTBYET MOHSTHIO «BIIAXKHBIN
HACBILLICHHBIN TTap»?

A

3anaua
DOHTaNBIM BIAXHOTO HAackIeHHOTo napa npu P = 1,5 MIla cocrasnser h,=2700 x/[x/kr. Kak
M3MEHUTCS CTENeHb CYXOCTH Mapa, eciiu K 1 Kr ero Oyzaer noaseaeHo 50 k/Ix Tera npu MOCTOSHHOM
JIaBJICHUU.

3anaua
Omnpenenuts 00BeM pe3epByapa, 3alOTHEHHOTO BIAXKHBIM TTapOM, MMEIOIINM CTETICHb
cyxoctd X = 0,95, ecniu Mmacca nmapa m = 160 kr, a Temneparypa B pezepyape t = 280 °c.

BapuanT /7
1. Yro Ha3pIBaeTCA KPUTHUECKON TOUKOI?

2. W306pa3uth n3o6apHslii npouecc BoasHoro napa P —V, T—S u h — S nuarpammax.
3. UYto Ha3pIBaeTCs TEIUIOTOM MapooOpa3oBaHus?
a) KOJMYECTBO TEIJIOThI, HEOOXOAMMOe /sl TpeBpalieHus 1 Kr Kunsiein )KUIKOCTH B KT
MIEPErpeToro mapa Mnpyu JaHHOM JIaBICHUH.
6) KOJNIMYECTBO TEIUIOTHI, HEOOXOAUMOE JUIs TIPEBPALICHHs | M° KHIISAIeH KUIKocTH B 1 Kr
CYXOT'0 HACBIIIIEHHOTO T1apa Py JaHHOM JIaBJICHUH,
B) KOJIMYECTBO TEIIOTHI, HEOOXOMMOE IS TpeBpaIieHus 1 KT KUIsen >kuAKocTa B 1 kr
CYXOT'0 HACBIIIIEHHOTO Iapa MpH JaHHOM JIaBJICHHH.
I') KOJIMYECTBO TEIIOThI, HEOOXOIMMOE JIJIs IPEBPAIIEHUS JKUIKOCTH B Iap.
1) KOJIMYECTBO TEIJIOThI, HEOOX0AUMOe AJis npeBpatieHus 1 kr xkuakoctu B 1 kr cyxoro
HACBHIIIEHHOTO NTapa IaHHOM JIaBJICHUU.

3agaua
Cyxoii HaCBIIMEHHBIN BOJSIHON map pacmmupsiercsa aguadarao ot P; = 1 MIla no P, = 0,05 MIla.
OHpe,Z[G.HI/ITI: CTCIICHBb CyXOCTI/I B KOHIIC pacmnpeHHﬂ.

3agaua
[Tap nipu naBnenuu P; =2,8 MIla u remneparype t; =350 °c pacmmmpsiercst aquadbaTtHo 10 P, = 0,008



MIIa. HaliTu creneHb CyXOCTH B KOHIIE MpOIecca U AaBJEHUE, PU KOTOPOM Iap B MpoIecce
paciupCHU OKAXKETCA CYXUM HACBIIICHHBIM.

BapuanT 8
1. Yto Ha3bIBaeTCS TPOHHOM TOUKOMN?
2. W300pa3uth aaunabaTHsIii porece BoasHoro napa P—V, T-S u h-S nuarpammax.

3. Jlns  ompenmeneHuss — Kakoro — mapameTpa  HCHOJb3yeTcs B IPaKkTUKE  ypaBHEHUE
Kunaneiipona-Knay3uyca?
aVV 6 r B T rn P n V.
3anaya

Brnaxunsiii map umeer npu nasinenuu Pq =1 MlIla crenens cyxoctu x = 0,95. Kakoe koan4uecTBo
HY)XKHO cooOmmTh 1 Kr 3TOrO mapa, 4ToObl MEPEeBEeCTH €ro MpU TMOCTOSHHOM JaBICHHH B CYXOM
HACBIMICHHBIN Map? Pemuth 3a1ady ¢ momoineo h— S auarpaMmel.

3agaua
CocTosiHEE BOJISIHOTO TIapa 3a/1aHo mapameTrpamu: gasienue P = 0,2MIla,mnotHocts P = 1,2

KI/ME. Onpenenurs t, U , h, S st 1 kr sTOrO Mapa.

BapuanT 9
Urto Ha3wiBaeTcs Ga3oi, ha3oBbIM MEPEX00M?

Kak onpenenuts SHTAJIBINIO BIaKHOTO HACHIILIEHHOTO BOJASHOTO rapa?
Uro Ha3bpIBaeTCA CTENEHbIO CYXOCTH BOJsHOrO napa? Kakue 3HaueHus oHa IPUHUMAET?

el N =

3angava
[Tap, nmerormmii mapameTpsl P; = 3 MIla u x; = 0,98, uzosarponso cxxumaercs 1o P, = 8 Mlla.
Haiitu Temmeparypy ¥ SHTajJbIHIO Mapa B KOHEYHOM COCTOSHUHU. OmpenenuTh BEIUYUHY pPabOThHI
CKaTUs U U3MEHEHMS BHYTPEHHEW dHEPIruM s | Kr.

3agaua
1 xr mapa npu P1 = 1,8 Mlla u x; = 0,7 uzorepmuuecku pacmmupsiercs 1o P,= 0,8 Mlla.
Onpenenuth KOHEUYHBbIE MapaMeTphl, KOJIMYECTBO IMOJBEACHHON TEIUIOTHI, U3MEHEHUE BHYTpPEHHEN
SHEpPruu 1 paboTy paclIMpeHHs..

Bapuant 10

1. Kaxkue Touku pacnoyiaratroTcsi Ha BEpXHel 1 HUKHEHW MOTpaHUYHbIX KPUBBIX?
2. Kak ompezmenutsb ¢ moMompio h — S quarpammel TeMneparypy TOuku A?

h w=1

G T

=

3. Uto Ha3pIBaeTCs TEMJIOTOM mapoodpa3oBaHus?
4,
3agaua
1 xr BoAsSIHOTO Mapa cxxuMaercs nzorepmudecku. Hagansueie napamerpst Py = 30 6ap, t; = 360
0C, a KOHCYHBIC COOTBETCTBYIOT COCTOSHUIO KUISIICH >KHIKOCTH. ONpenesiuTh mapamMeTpbl B KOHIIE
Mpolecca U KOJMYECTBO OTBEJACHHOIO TEILIA.

3anaua
Haiitu maccy 10 M napa npu nasinenuu P=1,5 MIla u crenenn cyxoctu x = 0,9.



Bapwnant 11
Hammcarp ypaBHeHne KpruBo# (ha30BOTo mepexoa.

Kaxk onpenenuTs TEIIOTY, IOABEACHHYIO WM OTBEJCHHYIO B H300apHOM IPOLIECCE BOASHOIO mapa?
3. Kakoii map HazpiBaeTcsi BiaXHbIM HachlleHHBIM? [Toka3ath o0macTh ero HaxokaeHus Ha | — S
rarpamme.

N

3amaua

[Monw3ysichk auarpammoii h — S BosiHOTO TIapa, ONPECIUTh SHTANBIUIO TTapa:
- cyxoro HacseimeHnHoro mmpu P = 1 MIIa;
- BJIAXHOTO HackimeHHoro npu P = 1 MIla, x = 0,95;
- meperpetoro npu P = 1 MIla, t = 300 ocC.

CpaBHUTH MMOTYYCHHBIC 3HAUCHUS YPHTAIBITUU C TAOTUIHBIMHU.
3amaua
Haiity o smarpamme h — S amuaGarusiii nepenaxn temtotsl ( 47 ) u xoneunoe cocrosnue
napa npu pacmupennu ot P; = 1,4 MIla u t; = 300 °c 1o P,=0,006 Mna.

Bapuant 12
1.YTo Ha3bpIBaeTCS TEIUIOTOM meperpena’?

2.Kak nmoHMMaTh, 4YTO CTEHEHb CyXOCTH X = 17?
3. 300pa3utk aguabarHsbiii nporecc BoasHoro napa Ha P —V, T—Su h-S quarpammax.

3agaua
[Tap npu pasnenuun P; = 8§ Mlla u temnepatype u t; = 350 oc pacmmpsercs: aaguadaTHoO 10
KoHeuHoro aasiieHus P, = 0,008 MlIla. Haiitu crenenb cyxocTu B KOHIIE Mpoliecca U JaBiICHUE, IPU
KOTOPOM I1ap B MPOIIECCE PACIIUPEHUS OKAXKETCSI CYXUM HACBHIIIEHHBIM.

3anaga
Haiitit maccy 8 m° mapa ripu maBiennu P = 2 MITa u crenenn cyxocti x = 0,8.

Bapwuanr 13
1.B ueM 0COOEHHOCTH pacueTa U30TEPMUUYECKOTO MPOIecca BOJISHOTO Mapa Mo CPaBHEHHIO C

AaealbHBIM ra3om?
2.Kakoii nap Ha3bIBaeTCA CyXMM HACBIIEHHBIM?
3.Hanucats ypaBuenue Knaneiipona-Knaysuyca.

3anaua
Haiitn mo nuarpamme h—S koHe4HOe cOCTOsIHME NMpH paciuupeHuu mapa ot Pi =1,4Mlla,
t1=3000C 1o P,=0,06MIla. Onpenenuth mapamMeTpsbl B KOHEYHOM COCTOSTHHH. [Tporiecc M309HTPOITHBIH.

3anada
Onpenenuts TEMIIEpPaTypy, yAEIbHBIH 00beM, INIOTHOCTh, SHTAJIBIIUIO CYXOT0 HACHIIIIEHHOTO
BOZSIHOTO napa npu nasiaenun P=2,5 MI1a.

Bapuanr 14
1.Kak onpenenuTs BHYTPEHHIOIO SHEPTHIO BOJSIHOTO apa’?

2.M300pa3uTh H30TEpMHUUECKHI ITpoliecc BoasHOro napa Ha P-V, T-S u h—S nuarpammax.
3.Kakoi mpo1iecc Ha3bIBAE€TCS CyXUM HACBIIIEHHBIM?

3amaua
ITapamerps HauanbHOro coctosHus: Py = 2 mITa, ty = 300 °C. JlaBnenue B koneHcatope Py =
0,004 MIla. Ompenmenuts ¢ mToMoOmBI0 h — S auarpaMMmbl OCTalbHBIE MapaMeTphl (MPOIECC

aauaOaTHBIN).



3agaua
Haittu coctosiHue BoastHOro napa:

1. eciu gasienue ero P = 2 MIla, a ynenbnbrit o6sem V = 0,079 M3/KI‘;

2. eciu gasienue P = 0,9 MlIla, a satponus S = 6,52 k[ x/krxrpa.
Bapuant 15
1. Hanwucats ypaBaenue Kianeiipona-Knaysuyca.

2. YeM 00s13aTeIbHO PA3IMYAIOTCS COCTOSHUS «CyXOM HACHIIIEHHBIN Map» U «IeperpeTolil map» npu P
= const?

3. Kakoii nmuauei n3odpaxaeTcst n30TepMa B 00JIACTH BIAYKHOTO HACBHIIICHHOTO Mapa Ha AuarpaMmmax
COCTOSIHUS?

3amaua
[Tap, umerommii mapametpsl P =4 MlIla u x; = 0,98, u3osntponHo cxxumaercs 10 P, = 9 Mla.
Haiitn temmeparypy ¥ SHTaJbIIHMIO IMapa B KOHEYHOM COCTOSHUHU. ONpeneuTh BEIHYUHY pPaOOTHI
C)KaTus U U3MEHEHUs! BHYTpeHHeH sHepruu ans 1 Kkr.
3ajgaya
B cocyne oosemom V= 0, 04 M conepxutcs 0,2 kr BoastHOro napa npu jaasiennn P= 0,8
MIla. OnpenenuTh BeIUYNHY BHYTPEHHEHN dHEpruu napa.

Bapuanr 16
HamucaTs ypaBHEHHE COCTOSHUS JJIsL BOJISTHOTO Iapa.

Kak onpenenuts SHTPONMIO BIAKHOTO HACBHIILIEHHOTO Iapa?
Kakoii nap Ha3bIBaeTcs eperpeTbim?

i NS =

3agaua
6 xr BozsiHoro mapa rpu P = 1 MIla u crenenn cyxoct X = 0,75 pacmmpsitoTcst H30TePMUYECKA

TaK, YTO B KOHIC paCIIUPCHUSA Iap OKA3bIBACTCA CYXHM HACBIIICHHBIM. OHpeI[eJ'II/ITI) Q AU, L.

3ajgaua
Haiitu maccy 15 M napa npu nasieHuu P = 1,5 MlIla u crenenu cyxoctu x = 0,95.

Bapuanrl?7
1.Kak paccunTaTh CTeIEHb CyXOCTH BOJITHOTO Tapa?

2.Kakue napameTpsl BOJIbI U BOJITHOTO MTapa MOXKHO ONPEETUTh ¢ TOMOIIbIO Ta0nuIs! 37
3.Yto Ha3pIBaeTCs TEIUIOTON MapoodpazoBaHusi?

3amaua
Onpenenuts TeMIeparypy, yAIbHbIH 00beM, MIOTHOCTh, SHTANBIIUIO M SHTPOIHIO CYXOTO
HACBIIIEHHOTO BOASHOrO napa npu aasienuu P = 1 MIla.
3agaua
1 kr BosiHOTO Mapa ipu P = 1,5 MIla u t;= 300 °c HarpeBaeTcs MPHU MOCTOSTHHOM JIaBJICHUH J10
t, = 450 oC. Onpenenuts 3aTpadyeHHOE KOJIHYECTBO TEIUIOTHI, pabOTy pacIIMpeHHs] U U3MEHEHHUE
BHYTPEHHEHN YHEPTUU.

BapuanTl8
1. 300pa3utk dazoByio P - T nuarpammy i HOpMaabHOTO U aHOMaJIbHOTO BEIIECTBA.

2. Kakue nmapaMeTpbl BOABI M BOASHOTO Mapa MOXKHO ONPEACTUTH C TOMOIIBIO Ta0IuI?
3. Kakas Touka Ha3bIBaeTCsI TPOMHOM?

3amaua
W3 mapoBoro kotia nocrymnaer B napomneperpesarens 2700 kr/gac napa P=1,6Mlla, x =



0,98. Temmeparypa mapa nocie maponeperpesarerns 400 °C. HaiiTi KoTH4ecTBO Temma, KOTOpoe map
noJjiyyaeT B naponeperpenarene (P=const).

3azaua
Haiitu coctostHue BojsiHOTO Tapa, eciu ero aasienue P = 3 Mlla, a ynenbnblid 00beM V =
3
0,079 m*/kr. 3amaqy penuTh ¢ MOMOIIHIO TAOIHUIIBL.

Bapuant19
1. Kak onpeaenuTtp TeIIoTy B M30TEPMUIECKOM MPOoIecce BOASHOTO napa?

2. Kak onpenenuts BHYTPEHHIO YHEPTUIO BOJSHOTO mapa?
3. Uto Ha3BIBaeTCS CTENEHBIO BIAYKHOCTH BOJSHOTO rapa?
3agaua
Ompenenuts 00beM pe3epByapa, 3alOTHEHHOTO BIAXHBIM ITapOM, MMEIOIIMM CTETeHb
cyxocti X = 0,95 eci Macca mapa m = 160 kr, a Temmeparypa B pesepsyape t = 280 °C.

3agaua
Bnaxwusiil nap umeer npu nasinenuu P =0,8 Mlla crenens cyxoctu x = 0,9. Kakoe konuyecTBo
TEIUIOTHI HY)KHO COOOIIUTH | Kr 3TOro mapa, 4ToObI TEPEeBECTH €ro MPH MOCTOSHHOM JIaBJICHUH B
nieperpetsiii ¢ t, = 400 oc?

Bapuant 20
Uem oTnmgaroTcs Tabmmibl 1 v 2 171 BOJBI M BOJSIHOTO Tlapa’?

Kak paccunraTh cTenieHb CyXOCTH BOASHOTO napa’?
Kak onpenenuts napamerpsl BJIa)KHOTO HACHIIIEHHOTO napa?

i NS =

3anaya
Onpenenutb 00beM pe3epByapa, 3all0JHECHHOTO BIQXKHBIM TApOM, NMEIOIIUM CTETICHb CYXOCTH
x=0,85, eci Macca apa m=160kr, a Temmeparypa B pesepsyape t=300°C.

3anaua
[Tap, umerommii napametrpsl P1 = 4 MIla u x1 = 0,95, nzosntponHo cxxumaercs 10 P, = 9 Mlla.
Haiitu t 1 h mapa B xoHeuyHOM cocTosHUHU. OnpenenuTs BEIMYUHY PaOOTHl CXKAaTHUS U U3MEHEHMS
BHYTPEHHEHN dHEPruu Juist 1 Kr.
6.4. 3ananue Ha IpakTUYEeCKUEe pabOThI
[TpumepHBIii NepedeHb TeM 3aJaHuil mpezacTasieH B paszaene / «OleHoYHble CpelcTBa s
IIPOBEJEHUS IPOMEKYTOUYHON aTTECTALIUNY.

=

Tema 3amau

Pacder ropeHust JOMEHHOTO M KOKCOBOTO Ta30B
Pacuert ropenus npupogHoro rasza

Pacuer ropeHuss KOHBEpTEPHOTO Ta3a

Pacder ropeHust KOHBEpTHPOBAHHOTO ra3a
CxaTue TOMEHHOTO TyThs

CykaTtue Bo3yxa Jijisl MPOM3BOACTBA KHCIOPO/Ia
Pacder 00>xura N3BECTH U HarpeBa MeTaya
Pacuer o01iero 3nexkTpo- 1 naponoTpedieHus
D¢ hexkTuBHOCTH MAPOTYPOUHHOTO IUKIIA

D¢ heKTHBHOCTh ra30TYpOMHHOTO ITUKJIA

D¢ heKTUBHOCTH MapOra3oBOTO UK

Pacuer npousBoacrsa Ha [1I'

PacueT npou3BoIcTBa HA KOKCO-IOMEHHOW CMECH
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14 | PacueT npon3BOACTBa HA KOHBEPTEPHOM Trase
15 | Pacuer npou3BOICTBa HA KOHBEPTUPOBAHHOM ra3e
16 | OdopmiieHne u cada Ha IPOBEPKY

MeronamMu TEXHUYECKOM TEPMOJMHAMMKHU Ul NPEAIPUATUS YEPHOM METAJLUIypruu 3aJaHHOU
MIPOU3BOIUTENLHOCTH (110 BAPUAHTY) ONPEACTUTH MOTPEOHOCTh B IPUPOIHOM Tra3e M dJIEKTPOIHEPTUH,
MUHHMAJIbHYI MOIIHOCTh COOCTBEHHOM 3J1€KTPOCTaHIIUN

I'ooBOE POU3BOACTBO MPOKATa

Jlons aneKTpocTanu

Jounst 35eKTponpuBoa0B

OcHoBHbIE pacxo/pl DD Ha MPEANPUATHH YEPHON METAJUTYPTUy CKJIAIbIBAIOTCS U3 PACXOI0B

Ha C)KaTue JIOMEHHOTO OYThs: BO3JlyXa U KUCJIOpOJa

Ha C)KaTue BO3AyXa Ul IPOM3BOACTBA KMCIOPOAa

Ha 3JIEKTPOCTAJIEINIaBUIIbHOE IPOU3BOJCTBO

Ha TOpSYMH U XOJIOJHBIN ITPOKAT

OTu pacxoabl ONPEAENSIOT MUHUMAJIBHYIO MOIIHOCTB IIPOMBIIIIEHHOW TEIJIOBOH 2JIEKTPUYECKON
CTaHIUU

Onextpoayrosbie neun notpedsaot 300 — 800 kBt / T cranu.
Topstaumii mpokat norpednsier 80 — 120 kBt a/ T
Xonoausii mpokar norpeduser 130 — 180 kBr-u/ 1



VIIPOILIEHHA S CXEMA IIPEJIIIPUSATHSA YEPHOM METAJIJIYPTUU
K kypcoBoii paboTe 1o TEeXHUYECKOW TEPMOIMHAMHKE

III" — npupoaHsIii ra3

TOC — remoBas IeKTpuYecKasi CTaHIUs

['TY —ra3orypOuHHas yCTaHOBKa

IITY — naporypOuHHas ycTaHOBKa

O3 — 31eKTpOoIHEPrUs

JI" — noMeHHBIH a3

JCII — nyroBas crajenjiaBuibHas Meyb

KI" — xouBepTepHbIii ra3

BbPB — 6510k pa3ienenus Bo3ayxa

MHJI3 — mammHa HenpepbIBHOT'O JINThS
3aroTOBOK

I'TI — ropsiumii mpokar

XIT — X0n0/1HbIM IPOKAT

[IPUBO/I

Bosznyx — Kommpeccop
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CXXUT'AHUE TOIUINB

J1J1st IpOMBIIITIEHHBIX TOIUIUB:

ITpuponusriii ra3, JlomeHHsli ra3, Kokcossiii ra3, Konseprepusiii raz, KoHBepTupOBaHHBIN
MIPUPOHBII ra3, cMech JJoMeHHOro U KOKcoBoro ra3os, 90/10%.

Paccunrars:

BBICIIYIO TEIUIOTY CTOPAaHUS

pacxo]1 BO3lyxa Ha TOPeHHE

00BEM M COCTaB MPOJYKTOB CrOPaHUs

TOYKY POCBI IPOAYKTOB CTOPAHUS

HU3IIYIO TEIJIOTY CrOpaHus

TEMIIepaTypy FrOpeHus

PACYET I'OPEHUA JTOMEHHOI'O 1 KOKCOBOI'O 'A30B

PACYET I'OPEHUSA ITPUPOJHOI'O I'A3A

Paccunrarts:

BBICIIYIO TEIJIOTY CTOPAHMUS

pacxojl BO3/1yxa Ha TOpeHUe

00BEM M COCTaB MPOJYKTOB CrOPaHUs

TOYKY POCHI TPOAYKTOB CTOPAHHUS

HU3IIYIO TEIJIOTY CrOpaHus

TEMIIepaTypy FrOpeHuUs

PACYET I'OPEHUA KOHBEPTEPHOI'O 'A3A

Paccunrarts:

BBICIIYIO TEIJIOTY CTOPaHUS

pacxoj BO3/1yxa Ha TOpeHHe

00BEM U COCTaB MPOAYKTOB CTOPAHUS

TOYKY POCHI IPOJTYKTOB CTOPAHUS

HU3LIYIO TEIJIOTY CTOpaHUs

TEMIIepaTypy TOpEeHuUs

PACYET 'OPEHUA KOHBEPTHPOBAHHOI'O 'A3A

Paccunrarts:

BBICUIYIO TEIJIOTY CTOPaHUs

pacxoJ BO3/1yxa Ha TOpeHHe

00BEM U COCTaB MPOAYKTOB CrOPAHUS

TOYKY POCHI IPOJTYKTOB CTOPAHUS

HU3LIYIO TETJIOTY CTOpaHUs

TEMIIepaTypy TOPeHHS

CXKATUE IOMEHHOI'O AYTbHA

JOMEHHOE ITPON3BOACTBO

JIy1st JOMEHHOTO IIPOU3BOACTBA UyryHa TpeGyercst 1400 — 1700 m® Bosayxa ¢ Temmeparypoit
1000 — 1200 °C u maBieruem 10 4 — 6 atm. CxxaTre TpexXCTyleHJYaToe.

PaccunTath 3aTpaThl MEXaHWYECKOM PHEPrUU Ha C)KaTHE U TEIJIOBOM SHEPrUU HA Harpes
JTOMEeHHOTO 1yThs ¢ nobasnernemM 100 — 180 M” kucmopona.

PaccunTaTh KOJMMYECTBO TEMJIOTHI, OTBEIEHHONW OT MPOMEKYTOUYHBIX XOJOAMIFHUKOB
BO3JIyXa.

n p n= 1

Lo =—— (B -1
em = 7 P1v1 [(pl) ]

CikaTtue Bo3zyXa AJisl JOMEHHOTO ITPOLIEcca OCYIECTBIISIETCS
[Tapossim npuBogoM 9.0 Mna u 535°C

N snexkTprudeckum IpUBOAOM C JOJIEH MO 3aJaHUIO.
Onpenenuts pacxon napa u 39 Ha IPUBOJL,.



CXKATHE BO3Y XA JJIA ITPOU3BOJCTBA KUCJIOPOJA

BPB npousBoacTBo kuciopoaa

s nomenHoro nmpousBozacTBa Tpedyercs 100 — 180 M KHCIIOPO/Ia.

JU1st KHCITOPO/THO-KOHBEPTEPHOTO IPOM3BOCTBA Tpebyercst 60 — 80 M° KrcIopoa.
Kucnopon npousBoautcs u3 Bo3ayxa gaBieHueM 4 — 6 atm. Cxxatue TpexcTyneH4aroe.
Paccuurats paboty cxarusi.

Paccuntarh KOJIWYECTBO TEIIOTHI, OTBEJICHHON OT MPOMEXKYTOUYHBIX XOJIOAMILHUKOB

BO311yXa.
n p n= 1

Lcm = njpwl ) [(;21) no — 1]

CikaTtue Bo3zyxa J1sl JIOMEHHOTO IIPoLiecca OCYLIECTBIIAETCS
[TapoBsiM mpuBo0M 9.0 Mnia u 535°C

U >51ekTprudecKiM MPUBOIOM C J10JIEH TI0 3aJIaHUIO.
Onpenenuts pacxon napa u 93 Ha IPUBOJ.

PACYETDBI ObXHNI'A U3BECTU 1 HATPEBA METAJIJIA

s mpousBoacTea 1 T muctoBoro npokara Tpedyercs 250 Kr u3BecTH, KOTOPYIO HOTYYatoT
00>KMIOM M3BECTHSKA.

Paccunrarh pacxopl TOIUIMB Ha OOKUT U3BECTHSIKA 10 HAYAJIbHOM TeMIEpaType TOPEHHUSL.

[Toctpouts rpaduxu.

Paccuurats Beixon uzBectu u COz Ha 1 T mpokara.

Mertann nepen ropsyeil npokarkoi Harpesaercs no 1200°C. OnpenenuTbs pacxombl
TOIUIMBA Ha 3TOT HArPEB.

PACYET OBHIET'O DJIEKTPO- U ITAPOITOTPEBJIEHUA

Ha C)KaTue JIOMEHHOTO JYThs: BO3/lyXa U KUCJIOpOAa

Ha C)KaTue BO3AyXa JUlsl MPOU3BOACTBA KHCIOpPO/ia

Ha 2JIEKTPOCTAJIETIIaBUIIBHOE TIPOU3BOJCTBO

Ha TOPSYMH U XOJIOAHBIA ITPOKAT

OTn pacxoabl ONPEACHAOT MHHHMMAJIbHYIO MOUIHOCTh IPOMBIIIJIEHHOW TEIUIOBOU
BJIEKTPUYECKON CTAHIIUU

[TaponioTpebneHue CKIaabIBaeTCs U3 3aTpaT Ha:

Ha CKaTHE JJOMEHHOIO AyThs: BO3JyXa U KUCIOPOIa
Ha C)KaTue BO3AYyXa Ul IPOU3BOACTBA KHCIOPOIa
Ha KOHBEPTUPOBAHUE IIPUPOJHOIO raza

[TapoBoii MPUBOJ UMEET NMAPAMETPHI

Po, Ty, °C
MlIla
1. |3-5 |435
2. 190 535
DOOEKTUBHOCTD ITAPOTYPBMHHOI'O ITUKIJIA
HMKJIbI
Ty

Jis 1 T y.T IpOMBIIUIEHHOTO TOIIMBA:
Paccunrarh KOJIMYECTBO MPOU3BOAUMOrO IIEPErPETOro BOASHOIO I1apa B KOTJIE
Jiis mapoTypOMHHBIX [IMKJIOB ¢ HAYAJIbHBIMU TTapaMeTpaMu

[ [P0, [ToC|




MlIIa
3.13-5 ]435
4. 19,0 535
5.113,0 565
6. | 24,0 560

Paccunrats 3¢ pexruBHOCTS KA PeHKMHA ¢ IeperpeBom

C pereHepaTuBHBIM MOJOTPEBOM MUTATEIEHOM BOJIBI

PaccunTarh pacxo MpOMBIIIIIEHHBIX TOIUIMB Ha ipon3BoacTBO 100 T mapa
[Toctpouts rpaduku

SODPEKTUBHOCTB 'A3OTYPBMHHOI'O IUKIJIA

ITY

Jliist ra30TYypOMHHOTO IHUKIIA ¢ HadanbHOU Temnepatypoit 1200 — 1500°C
Paccunrath

4 6a3oBbIe TeMIIEpaTyphbl UK

VY aenbHyto paboTy IUKIa

K.n.a. nukna

Pacxop TormB Ha UK

[Toctpouts rpaduku

OOOEKTHUBHOCTD ITAPOI'A30BOI'O LIMKIJIA

Iry

Jus 6unaproro nukna [ TY-IITY ¢ KOTIIOM-yTHIN3aTOPOM pacCUUTATH:
4 Ga30BBIC TeMIEpaTypPhI IIHKJIA

VY aenpHy10 paboTy UKIa

K. nukna

Pacxon TomiuB Ha UK
PACYET I[TPOU3BOJACTBA HA III'

PaccunraTe pacxoasl TOILIMBA HA HYXbl IPEATPUATHUS:
Ha npou3BoACTBO 3JIEKTPUYECKON U TEIJIOBOM YHEPTUH
Ha oG>xur u3BecTu 1 HarpeB MeTaia

B /lomenHnyto neus

PACYET ITPOM3BOJICTBA HA KOKCO-JIOMEHHOM CMECH 10/90%

Paccunrath pacxoJbl TOIUIMBA HA HYXXABI IPEAITPUATHA:
Ha npou3BoACTBO 3EKTPUUECKON U TETIOBOM 3HEPTUU
Ha o0xur u3BecT u HarpeB MeTasia

PACYET IMTPOU3BOACTBA HA KOHBEPTEPHOM T'A3E
PaccuuraTth pacxozpl TOIUIMBA HA HYXIbI IPEATPUATHS:

Ha npou3BoACTBO 3JIEKTPUYECKON U TEMJIOBOM SHEPTUU

Ha oG:xwur u3zBecTy U HarpeB MeTaia

PACYET [TIPOU3BOACTBA HA KOHBEPTMPOBAHHOM I'A3E
PaccunTaTh pacxoabl TOIJIMBA HA HYXIbI PENPUSITUS:
Ha npon3BoACTBO JIEKTPUYECKON U TEIUIOBOM DHEPIUHU
Ha o0>ur u3BecT 1 HarpeB MeTaia
CpenHsist TeIUIOEMKOCTh Ta30B, kJ[x/M3-K



H20

T,K Bozmyx 02 N2 H2 CO CO2 (map) CH4 t,°C

273 1,296 1,305 1,294 1,276 1,298 1,599 1,493 1,549 0
373 1,299 1,317 1,295 1,290 1,301 1,699 1,504 1,641 100
473 1,306 1,334 1,299 1,296 1,306 1,786 1,522 1,758 200
573 1,316 1,355 1,306 1,298 1,316 1,861 1,541 1,885 300
673 1,328 1,376 1,315 1,301 1,328 1,928 1,564 2,014 400
773 1,342 1,397 1,327 1,304 1,342 1,987 1,589 2,139 500
873 1,356 1,416 1,339 1,307 1,356 2,040 1,613 2,259 600
973 1,370 1,433 1,353 1,311 1,371 2,087 1,640 2,375 700
1073 1,383 1,449 1,366 1,316 1,385 2,130 1,667 2,492 800
1173 1,397 1,463 1,379 1,322 1,398 2,168 1,694 2,601 900
1273 1,409 1,476 1,391 1,328 1,412 2,202 1,722 2,697 1000
1373 1,420 1,488 1,402 1,335 1,424 2,233 1,749 2,784 1100
1473 1,432 1,499 1,413 1,342 1,435 2,262 1,776 2,861 1200
1573 1,442 1,509 1,424 1,350 1,445 2,288 1,802 1300
1673 1,452 1,519 1,434 1,358 1,456 2,312 1,822 1400
1773 1,461 1,528 1,443 1,366 1,465 2,334 1,851 1500
1873 1,470 1,537 1,452 1,374 1,474 2,354 1,875 1600
1973 1,478 1,545 1,460 1,382 1,481 2,373 1,898 1700
2073 1,486 1,553 1,468 1,391 1,489 2,390 1,920 1800
2173 1,493 1,561 1,475 1,399 1,496 2,406 1,941 1900
2273 1,500 1,568 1,481 1,407 1,503 2,420 1,961 2000
2373 1,506 1,575 1,488 1,414 1,509 2,434 1,981 2100
2473 1,512 1,582 1,494 1,422 1,515 2,447 1,999 2200
2573 1,518 1,589 1,500 1,429 1,520 2,459 2,017 2300
2673 1,524 1,595 1,505 1,436 1,526 2,469 2,035 2400
2773 1,529 1,602 1,510 1,444 1,531 2,479 2,031 2500




[Tpunoxenue 2

7 Ouenoqnme cpeacrea NpoBEACHUA HpOMe)l(yTO‘lHOﬁ aTrrecralnumn

a) [Inanupyemble pe3ynbTaThl 00y4eHHs U OLICHOYHBIE CPE/ICTBA AJIs IPOBEICHUS MPOMEKYTOYHON aTTeCTallUu:

Koo HUnouxamop
docmudicenust Oyenounvie cpedcmsa
uHouKamopa
KOMRnemeHyuu
OIIK-4 - CnocoGeH 1eMOHCTPUPOBATHh MPHUMEHEHHE OCHOBHBIX CIMOCO0OB MOJIyYeHHs, MPeo0pa30BaHus, TPAHCIOPTA U MCHOJIb30BAHHA TEIIOTHI B
TEIIOTEXHHYECKUX YCTAHOBKAX U CHCTeMAaxX
OIlK-4.1 Pa3zpabarrsiBaer 3agaua 1

OCHOBHEIE CIIOCOOBI
MOJIYYEHHUS U
npeoOpa3oBaHus
TCIIJIOTHI B
TEIIOTEXHUYECKUX
YCTaHOBKAax U
cucTeMax

K mapoBoii TypOuHe map mocrtymaer ¢ mapamerpamu Pi, ti. Ilocme apmabatHOro pacmmpeHus mnapa
B IIEpBOM CTyNEHU A0 TeMmieparypbl T,, OH HampapisleTCs B IPOMEKYTOUYHBIM IIOJOIpEBATelb, IAE IIPH
[IOCTOSIHHOM [JaBJICHMM €ro TeMIleparypa MHoBblIaeTcss 10 Ty 3aTeM map pacmMpsercs B IMOCIEIYHOIIMX
CTymHeHsx TypOHHBI 0 faBieHusi P; B xoHmencatope. OtHocutenbHblid BHyTpenuuid KITJ[ Typbunsr h o |
Hacoca h o . Onpenenuts:

1.ITapameTpsl pabodero Tena B XapaKTepHBIX TOUYKaX IUKJIA (CBECTH B TaONHILY);

2.Teoperndeckue U AeWCTBUTENbHBIE pabOThl TYpOMHBI, HACOCA M LIMKJIA B LEJIOM;

3. Tepmuueckuit u abcomtoTHeld BHyTpeHHUH KIIJl mmkia ¢ BTOpUYHBIM IEeperpeBoM U 0e3 Hero
(uukna Penkuna);

4.Ha CKOJBKO YMEHBIIMTCS BJIQXXHOCTh Mapa Ha BBIXOJE U3 TYpOUHBI

II0 CPaBHEHMIO C IUKJIOM PeHKuHa;

5.KakoBbl cpenHenMHTErpajabHble TEMIEPATyphl MOJBOJA M OTBOJA TEIUIOTHI B LIMKJIE C BTOPUYHBIM
reperpeBoM U 0e3 Hero;

IMoctpouts Ha P —Vv, T—5S, h—s auarpammax (B Macmradbe) MACaIbHBIA M JIEHCTBUTEIBHBIA IHKII
C IPOMEXKYTOUHBIM TIEPErpeBOM U 0€3 HEro.

Ucxonunie maHHbIE

Bapuant
[TapameTpsl
1 2 3 4 5 6 7 8 9
JlaBneHue napa nepen 15 17 13 11 10 12 9 13 |14




Typ6uHoii P;, MIla

Temnepatypa napa nepen 550 560 540 570 560 510 540 550 | 560
TypOuHO# t1, °C
Temnepatypa napa nepen 300 320 370 380 350 420 310 320 | 340
POMEKYTOUHBIM IIEPErPEBOM
ta, °C
Temnepatypa napa nepen 530 540 520 550 580 560 530 540 | 530
BTOPOU CTYIICHBIO TYPHHBI ty,
°C
JlaBreHue nmapa Ha BBIXOJIC U3
TypOiHb1 P, MITa 0,003 0,0035 0,004
OTHOCUTEIBHBIN BHYTPEHHUI
KII:

0,86 | 0,88 0,9 | 0,87 | 0,86 0,85 0,91 0,94 | 0,95
- TypGHHBI ' oi

082 | 085 | 0,86 | 0,84 | 0,83 0,82 0,88 0,87 |09

- Hacoca 1 i




Hnouxamop
00CMUICEHUsA Oyenounvie cpedcmea
KoMnemeHyuu

Koo
uHouKamopa

3anaua 2
B napoByto TypO6uny nocrymnaer nap ¢ napamerpamu Py, t;. TypOuna uMeer Ba pereHepaTUBHBIX 0TOOpa B
MOI0TPeBaTeNIM MOBEPXHOCTHOTO TUIIA C KACKaJHBIM cOpOCOM KOHJIeHcaTa rperomiero mnapa. Jlasnenue otéopos Pog
u Poy. JlaBnienue B konaencarope P2. OtHocurenbublil BHyTpeHHuid KIT TypOuHbI 10;.
Onpeneanrs:
- mapameTpsl pabovyero Teia B XapakTepHBIX TOUKAX IUKIIA (CBECTH B TAOIHILY);

- TEOPETUYECKYIO U JEHCTBUTEIbHYIO pabOThl TYpOUHBI (IIUKIA);
- Tepmuueckuii u abconrotHbd BHyTpeHHuil KI1/l nukia c perenepanueil u 6e3 Hee (nuki Penkuna);
- DKOHOMHMIO 3a CUET BBEJICHHS PEr€HEPaTUBHOIO MTOI0IPEBA;

KakoBblI cpefHEMHTErpanbHbIe TEMIIEPATYpPbI IOJIBOAA U OTBOJIA TEIJIOTHI B LIUKIIE C pereHepanueii u o6e3 nee?
[Toctpouts Ha T—S W h—s amarpammax (B macmtabe) wacanbHbi W AelcTBUTENbHBIN nukiel [ITY ¢

[pereHepanuei.
HcxonHble naHHbIe
Bapuant
[TapameTpsl
1 2 3 4 5 6 7 8 9
JlaBieHune napa 15 17 10 8 12 9 12 10 11
niepea Typounoi Py,
MIIa

Temnepatypa napa 520 560 500 450 510 481 530 540 550
nepen TypOHHOH ty,
°C

JlaBneHue napa B 0,7 0,5 0,6 0,8 0,4 0,5 0,6 0,9 0,7
epoBOM 0TOOpE
P01, MIIa




JlaBiienue napa Bo
BTOpOM 0TOOpE Py,
MIla

0,12

0,14

0,15

0,11

0,15

0,13

0,10

0,20

0,16

JlaBienue napa Ha
BBIXOJIE U3 TYpOUHBI
Py, MIla

0,003

0,0035

0,004

OTHOCUTENBHBIN
BHyTpeHHUM KIIJ{
TYPOUHBI ' oj

0,87

0,85

0,89

0,91

0,90

0,94

0,88

0,93

0,92




Hnouxamop
00CMUICEHUsA Oyenounvie cpedcmea
KoMnemeHyuu

Koo
uHouKamopa

3agaua 3

Ha TOII ycranoBieHa TypOuHa, B KOTOpo# paboTaeT map ¢ HadaJIlbHBIMU Mapamerpamu Py, t1. Typouna
muMmeeT aBa oToopa. [lepBbIil —Inpon3BoACTBEHHBIH pH naBieHuu Po1, pacxon mapa — Do;. BTopoit —
TeruioUKalMOHHBIN pu qaBienun Poy, pacxox mapa — Dgy. JlaBnenue B konaeHcarope Py, MouHocTs TypOUHBI
N,. Temneparypa nuTaTenbHOM BOJHI t, 5, OTHOCUTENbHBINA BHYTpeHHUI KIIJ[ TypOUHBI 10i.

Onpeneanrs:

— HapameTpsl paboyero Tesla B XapaKTePHbIX TOUKaX [UKJIA (CBECTH B TaOJIULLY);

— TEOPETUYECKYIO U JCHCTBUTENbHYIO PabOTy TypOHHBI (IIKIIA);

— pacxoJ napa B KOHJIEHCATOPE;

— KOJIMYECTBO TETUIOTHI HA TIPOU3BO/ICTBEHHBIC U TEIUIO(PUKAIIMOHHBIE HYKIbI;

— TEOPETUYECKUI M JeHCTBUTENBHBIA KO3()(PULIMEHT NCTIOIb30BaHUS TEILIOTHI.

[Toctpouth Ha T—S 1 h-s uarpammax (B Maciurade) uaeanbHbId U AeHCTBUTENbHBIH 1K TOLI.

Hcxomgnpie maHabIe

Bapuant
[TapameTpsl
1 2 3 4 5 6 7 8 9
JlaBieHue napa ) 7 10 12 15 18 9 11 14
nepen TypouHoit Py,
MIIa

Temmneparypa napa 470 510 540 550 560 570 520 530 550
nepea TypOuHOM ty,
°C

JlaBnenue napa B 1 2 15 2 2,5 2,5 1 2 2,5
NepoBOM 0TOOpE
P01, MIIa

JlaBnenue napa BO 0,15 | 0,18 | 0,20 | 0,25 | 0,20 | 0,30 | 0,15 | 0,17 | 0,20
BTOpOM oTO0pe Py,




MlIla

Pacxon napa B
niepBoM otoope Doy,
/94

20

15

18

25

30

35

16

14

10

Pacxon mapa Bo
BTOpOM 0TOOpE Doy,
/4

45

40

35

15

20

25

30

36

24

JlaBiieHue napa Ha
BBIXOJI€ U3 TYpOUHBI
P,, Mna

0,003

0,0035

0,004

MomHocTs
Typ6unst N,, MBT

15

25

30

35

45

40

35

30

40

Temneparypa
MIATATEIILHON BOJBI
ths, °C

130

125

140

130

150

125

130

145

135

OTHOCHTENBHBIN
BHyTpeHHUM KIIJ{
TYPOUHBI 1 oj

0,85

0,86

0,82

0,84

0,88

0,83

0,90

0,92

0,89




Hnouxamop

Koo
oocmudicenus Oyenounvie cpedcmea
uHouKamopa
KOMnemenyuu
OIIK-4.2 Pa3pabatsiBaer 1. Hanucate ypaBHeHue | 3akoHa TEPMOIMHAMUKH YEPE3 SHTAIIBIINIO.

OCHOBHBIE CIIOCOOBI
TpaHCIOpTa U
MCIIOJIb30BaHUs
TEIUIOTHI B
TEIIOTEXHUYECKUX
YCTaHOBKAax U
cucTemax

2.I1pu uccienoBaHUU KaKOTO TEPMOJUHAMUYECKOIO MTPOLIECCca UCIOb3YI0TCS (DYHKIUN?

3.Kak ompenensiercst paboTa pacimmpeHus BO BCEX TEPMOJUHAMHYECKHUX MPOIIECcCcax MaealbHOro ra3a?

4.CyurHocts |l 3aKoHa TepMOAMHAMUKHY.

5.1 Kakoro KoJauM4yecTBa BEIIECTBA CPaBeJIMBO Beipakenre Pv=RT?

a). g 1 Kr;  T). A7 IPOU3BOJIBHOIO KOJUYECTBA

0). st 1 M; BelIecTBa;

B). s 1 mons; ). 17151 TEFOOOTO MOCTOSTHHOTO KOJTMYECTRA.

3anava

B npouecce noauTponHOro pacuMpeHus a3ora Temmeparypa ero ymenbmuiack ot t1=20°C go t2=-40°C]
HauanpHoe naBnenue azora P1=0,5MIla, komuuectBo ero m=2kr. OmnpeneauTb U3MEHEHHE SHTPONHHU B ITOM
[poliecce, €CJIM U3BECTHO, YTO KOJMYECTBO MOJBEIEHHOM TEIUIOTHI cocTaBisieT 90k k.

B perenepaTtuBHOM mojorpeBaTesie Ta30BOM TypOMHBI BO3/IyX HArpeBaeTCs MPHU MOCTOSHHOM JaBJICHUU OT
t1=120°C mo t2=450°C. OnpeaenuTh KOJINYECTBO TEIIOTHI, COOOLIEHHON BO3yXYy B €AMHHILY BPEMEHHU, €CIIU €ro|
pacxon coctaBisieT 200kr/4ac.

Onpenenuts U3MEHEHUE SHTPONUH 1 KT IBYOKHCH yTriiepoia B U30XOpHOM Mporiecce. HauanbHble mapamMeTpsl
yraekucioTsl: t1=40°C, P1=0,2MIIa, koneunsie: t2=253°C, P2=4,5Mmna.

6) HOpﬂ}IOK IPOBEACHUS l'lpOMC)KyTO‘-IHOﬁ aTTeCTalluM, NIOKA3aTe/IM 1 KPUTCPUU OLICHUBAHUA (3aqu, 3a4eT € OHeHKOﬁ).

Kputepun onieHKH (B COOTBETCTBHH ¢ (OPMUPYEMBIMHU KOMITETEHIIUSMH U TUTAHUPYEMBIMH pe3yJIbTaTaMU 00y4YeHus):

IMoka3aTenu M KPUTEPUM OLIECHUBAHMS 324€TA C OLIEHKOM

Kputepuu oneHku:

— Ha OILIEHKY «OTIUYHOY» (5 Oa/yIoB) — 00yJaronuiics JEMOHCTPUPYET CUCTEMAaTUUECKOe U TIy00KOe 3HaHHe y4eOHOro MaTepHuaia, CBOOOIHO
BBITIOJTHSIET MPAKTUYECKUE 3a/IaHUs, CBOOOIHO ONEPUPYET 3HAHUSIMH, YMEHHUSIMH, IPUMEHSIET X B CUTYaIlUsIX TIOBBIIIICHHON CIIOKHOCTH.

— Ha OIIEHKY «Xopomio» (4 6anna) — 00yJaromuics JeMOHCTPUPYET CPEIHUNM YyPOBEHb OOYUYEHHOCTH: OCHOBHBIC 3HAHUS, YMEHHSI OCBOCHBI, HO
AONYCKAIOTCA HC3HAYUTCIIbHBIC OH_II/I6KI/I, HCTOYHOCTHU, 3aTPYAHCHHUA IIPU AHAIUTUYCCKHUX OICpaluiax, MEPCHOCE 3HAHUU U yMeHI/Iﬁ Ha HOBBIC,
HECTaHIAPTHBIE CUTYAIUH.

— Ha OLEHKY «yIOBJIETBOPUTENbHO» (3 Oamna) — oOyyaromuicss 1EMOHCTPUPYET MOPOTrOBBI YPOBEHb OOYYEHHOCTH: B XO/€ KOHTPOJBHBIX
MEPOTIPUSTHIA TOIYCKAIOTCS OMIMOKH, TPOSIBISIETCS OTCYTCTBHE OTHAEIBHBIX 3HAHWH, YMEHHU, HABBIKOB, 00yYaIOUIHIICS MCIBITHIBACT 3HAYUTEIILHBIC
3aTPYAHEHUS [IPU ONIEPUPOBAHUY 3HAHUSAMU U YMEHUSAMU IIPU UX IIEPEHOCE HA HOBBIEC CUTYaLUH.



— Ha OLIEHKY «HCYIOBJIETBOPUTEILHO» (2 Oasia) — 00yJaronuiics AeMOHCTpUPYeT 3HaHus He 6osiee 20% TeopeTHUecKoro Marepuaiia, J0ImyCcKaeT
CYIIECTBEHHBIE OIMOKH, HE MOXKET TI0Ka3aTh UHTEIUICKTYalbHbIC HABBIKHM PEIICHHSI TPOCTHIX 33124

IMoka3aTeu U KPUTEPHHU OlLIEHUBAHMS 3a4eTa:

— Ha OLICHKY «3a4YTeHO0» — 00yUYaIOUIHIACs JEMOHCTPUPYET OT BHICOKOT'O JI0 TOPOTOBOT0 YPOBHS C(POPMHUPOBAHHOCTH KOMITETSHIIUI:
—BCECTOPOHHEE, CUCTEMAaTUYECKOE U INIyOOKOe 3HaHHE y4eOHOro Marepuaia, CBOOOIHO BBIIOJIHACT MIPAKTUUECKHE 3a7aHusl, CBOOOIHO
olepuUpyeT 3HAaHUAMHU, YMEHUSAMH, IPUMEHSAET UX B CUTYAUsIX [OBBIIIEHHON CJI0KHOCTH.

—OCHOBHBIC 3HAHUS, YMEHHUSI OCBOCHBI, HO JIOIyCKAIOTCSI HE3HAUUTEJbHbIC OLUIMOKM, HETOYHOCTH, 3aTPYIHEHUS NPU aHATUTHYECKHX
olepanusix, IepeHoce 3HaHui 1 yMEHUI Ha HOBBIC, HECTAHIAPTHBIE CUTYaLlUH.
—B X0J/i¢ KOHTPOJBHBIX MEPOMPUATUI AOMYCKAIOTCS OIIUOKH, MPOSBISETCS OTCYTCTBUE OTICIBHBIX 3HAHHWHA, YMEHUH, HABBIKOB,
O6yanOIHHI>'IC$I HCIIBITBIBACT SHAYUTCIIbHBIC 3aTPYAHCHUA IIPU ONICPUPOBAHUHN 3HAHUAMU U YMCHHUAMU IIPHU UX IICPECHOCC HA HOBBIC CUTYallH.
— Ha OLIEHKY «He3a4TeHO0» — O0yJaroUuiicss 1eMOHCTpUpYeT 3HaHud He Oosee 20% TeopeTHdecKoro mMarepuana, JONYCKaeT CYIECTBEHHbIE
OIIMOKY, HE MOJKET I0Ka3aTh WHTEJUICKTYaJlbHbIC HABBIKM PEIICHHS IMPOCTHIX 3aj]ay; OOYYaIOUIMHCS HE MOXKET IOKa3aTh 3HAHUS Ha YPOBHE
BOCITPOU3BCACHHUA U OOBSICHEHUS I/IH(l)OpMaLII/II/I, HE MOXKCT IOKAa3aTb HHTCIUICKTYAJIbHBIC HABBIKK PCHICHUS MPOCTHIX 3a4a4.



