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1. Iean u 3agaun TUCHUIJINHBI

[lenpto mpenonaBaHusi JUCHMIUIMHBL «TernoTeXHuKa» SBISETCS OCBOCHHE OCHOBHBIX 3aKOHOB
TCPMOANHAMUKH, HU3YUCHUC TCPMOAUHAMHUYCCKUX IponeccoB O6paTI/IMLIX n H€O6paTI/IMBIX
CTALIMOHAPHBIX M HecTalMoHapHbIX. OCHOBHBIE TEPMOJMHAMMUYECKHE IPOLIECCHl B HACANBHBIX Ta3oB.
OcBocHUE OCHOBHBIX 3aKOHOMEPHOCTEH TeueHMs ra3a B cominax u auddysopax Hzyuenue
TEPMOJIMHAMMYECKUX LHUKJIOB pa3JIMYHBIX IPOLECCOB U CHUCTEM IOPUHLUIOB JEeHCTBUSA U
KOHCTPYKTUBHBIX ~OCOOCHHOCTEH TEIUIO- M HaporeHepaTopos, TpaHC(hOpPMATOPOB  TEILIOTHI,
XOJOAWIBHUKOB M XOJOJWIBHBIX  MalIMH, TEIUVIOOOMEHHBIX  amlaparoB M  YCTPOWCTB,
TEIJIOMACCOOOMEHHBIX MPOIECCOB IMPOUCXOASIIMX B PA3IMYHOTO poJia TEIUIOBBIX YCTAaHOBOK U
OTJEJIbHBIX XUMHUECKUX PEAKTOpax.

3agavell M3y4yeHHMsl Kypca SBISETCS MOJATOTOBKA BBICOKOKBAJIM(HUIIMPOBAHHOTO CIELHAINCTA,
BJIAJICIOIIEr0 HaBbIKAMU I'PAaMOTHOI'O PYKOBOJICTBA IPOEKTUPOBAHUEM U 3KCILTyaTalluell COBPEMEHHOTO
IPOM3BOJICTBA, MPEJCTABIAIONIETO CO00M COBOKYMHOCTh TEXHOJOTMYECKHX M TEIJIOBBIX IPOIECCOB U
COOTBETCTBYIOLLETO TEXHOJOIMUECKOr0 M TEIUIOIHEpreTnyeckoro odopynosanus. B 3agaun uzyuyenus
AUCHUIUIMHBI BXOJUT TAKKEC: OBJIAACHUC CTYACHTAMH AHAJIMTHUYCCKUX MCTOAOB PCHICHUA 3adad
TEIUIONPOBOAHOCTH IIPH PA3IMYHBIX [PAHUYHBIX YCIOBUSX, TEOPUEN OO0 U €€ UCIIOIb30BAHUEM IS
OIKCaHMs MPOLECCOB KOHBEKTUBHOI'O TEILIONEPEHOCA, METOJAMU pacdeTa CIOXKHOIO TEeIIooOMeHa, B
TOM 4MCJI€ IPU U3MEHEHUH arperaTHOro COCTOSIHUS BEILLECTBA.

B JICKIMOHHOM KYPCEC, Ha MPAKTHYCCKUX 3aHATHAX U na60paT0pH0M IMPAKTUKYME MHOTI'O BHUMAaHUA
ynensercss (pU3NYECKUM acleKTaM TEOpUH TeIUI00OMEHa, PaccMaTpUBAIOTCS BaXKHbIE U HMHTEPECHBIE
IPUKIIAIHBIE TEIUIO(U3UUECKUE 3aJaUH.

2. MecTo IMCHUIIMHBI B CTPYKTYpe 00pa30BaTeibHOM MPOrPaMMbl
VYyeOnas nqucnurminHa « TermmoTeXHuKa» OTHOCHTCS K 0a30Boi (o0menpodeccnoHanbHOM) YacTh
npodeccuonanpHoro nukia B yaeonom miane OIl manpasienust 21.05.06 «Hedrerazosie TexHHKA U
TEXHOJIOTUM» U TPEAyCMOTpeHa Jjis u3ydeHus B 6 cemectpe. st u3ydeHus kypca TpeOyercs 3HaHUE:
BBICIICH MaTeMaTukd, (u3uKH, XuMuH, (GUIocopuu, TEOPETUUYECKOW MEXaHWKH, COMPOTHBIICHUS
MaTepHalioB, METPOJIOTHH.

B cBoro ouepenp, [HOaHHBIA Kypc, IIOMHMO CaMOCTOSTEIBHOTO 3HAYCHHS, SBISIETCS
NPE/IIECTBYIONICH TUCIMILIMHOMN ISl CHICIMAIbHBIX KYPCOB: OCHOBBI aBTOMATH3AIMU TEXHOJIOTUYCCKUX
IPOIIECCOB HE(PTEra3oBOro MNPOHM3BOJCTBA, METPOJIOTHS, KBAJUMETPHS W CTaHAAPTH3ALMsA, J00bIYa
He(TH, NBIKEHUE >XKUIKOCTEH W Ta30B B IMPHUPOAHBIX IJIACTaX, MEPCHEKTUBHBIE MPOEKTHI OCBOCHHS
HeTEera3oBbIX PECYpCOB, TEXHOJOTHS W TEXHHKA METOOB TOBBIIMIEHUS HE()TEOTAAYH, COOPYKECHHUE H
JKCIITyaTanusi Tra3oHeTENpPOBOIOB W razoHedTeXpaHWIUI], cOOp W TOATOTOBKA CKBaXKHMHHON
OpOAYKIMH, OypeHue HEPTIHBIX M Ta30BbIX CKBaXHH, HE(TErazonpombicioBoe 00OpYyaOBaHUE,
COOpY’KEHHE U SKCILTyaTalus ra30He(TenpoBOAOB U ra30X PaHMIINLI.

3. [lepeyeHb MUIAHUPYEMBIX Pe3yJbTATOB 00y4eHHs MO IUCUHMILINHE (MOIYJIIO0),
COOTHECEHHBbIX ¢ HHAUKATOPAMH J0CTUKEHUS KOMIIEeTeHIIUil

Tadauma 1
Koa nmo ®IoC NuaukaTopsl 10CTHKEHUS IInanupyemblie pe3yabTarbl 00y4eHHs
no aucuuniaude (3YB)
Oob6menpodeccuoHaIbHbIE
OIIK-2 crocoben | OIIK-1.1 cmocobern mTPOBOIUTH 3HATH:
10JIb30BaThCA pacueTel  TEPMOJMHAMUYECKHX - OCHOBHbIE 3aKOHBI U PACUETHBIE
MIPOrPaMMHBIMH XapaKTepUCTHUK  CUCTEMbl  Ha COOTHOIIEHUS TEPMOJMHAMHKH 1
KOMIUIEKCaMH, KaK | OCHOBE 3HAHUH OCHOBHBIX TeruionepeayH;
CPEICTBOM 3aKOHOB TEXHUUYECKOH .
- Ha3HAuY€HHWE, COCTaBbl U CBOWCTBA
YIIpaBJIECHUS U | TEPMOAVMHAMMKH U TETIJIOTEXHUKU
pabounx Ten TETTOBBIX
KOHTPOJIS, .
BUTATENIEH M XOJIOAMJIBHBIX
COIPOBOXKJICHUS OIIK-1.2 CIocoOeH A _ A
MaIIiH
TEXHOJIOTHYECKUX M0JIb30BATbCS  MPOTPaMMHBIMU a ’




mponeccoB Ha BCEX

CTagusix pa3paboTKH
MECTOPOKACHUI
YIII€BOZOPOIOB u
COIYTCTBYIOLTHX
MPOIIECCOB

KOMIIJICKCaMH, KaK CpC€IACTBOM

yIIpaBJICHUS u KOHTPOJIA,
COIIPOBOXKACHUSA
TEIUIOTEXHOJIOTUYECKUX u

TETUIOMAacCOOMEHHBIX IMponeCCoOB.

OCHOBBI onpeaeeHus
TEPMOJINHAMUYECKUX u
TeTI0(U3NIECKUX CBOMCTB Ta30B,
JKUJIKOCTEN U TBEPIBIX TEI,

HPUHINTIBI paboTsI
TETIOIHEPTETHYECKUX u
TEIJIO0OMEHHBIX YCTaHOBOK;

yMeTh:

paccUMThIBATh W aHAJTU3HPOBATH
TEMIIEPATYPHBIC PEXKUMBI CUCTEM
U 0o0OpylOBaHHS JIOOBIYM W
nepepaboTKH YTIIeBOIOPOJIOB;

yMeTh HOJTB30BAThCS
TEPMOJMHAMHYECKAMH CXCMaMH,
auarpamMmamu, —rpapukamMd |
TabmuIaMu  TEmI0()U3NYECKUX
CBOICTB  BELIECTB W  TIa3oB
HOPOBOJIUTh TEPMOJMHAMHYCCKUN
aHAITU3 MPOLIECCOB;

IIPUMEHSATH YpaBHEHUS
TEIIOBOTO pacuera
TEIUIOOOMEHHBIX aIIapaTros.

BJIAJeTh:

HaBbIKaMH pa60TI)I C OCHOBHBIMH
pPOCCHMCKMMU U 3apyOeKHBIMU
npubopaMu A OIpENEIeHUs
TEPMOIMHAMHYECKUX u
TEI0(U3NYECKUX CBOMCTB ra3os,
KUAKOCTEN U TBEPIBIX TEI,

METOINKAMH COCTaBIICHHSI
DHEPTeTUYECKUX W  TEIUIOBBIX
OanmaHCcOB
HHEPTOTEXHOJIOTHUECKUX
nporeccoB B HedrerazoBoit
oTpaciy;

METOJaMH  pacyera TEIUIOBBIX
PEKUMOB CHCTEM u
o0opynoBaHus;

YCJIOBUSAMHU OJHO3HAYHOCTU WU
KpacBbIMH YCIIOBUSAMU TIpOLIECCa
TCILJIOIMPOBOJHOCTH.




4. O0beM IMCHUIIAHBI M BUIbI Y4eOHOH PadoThI

Taoauna 2
Bcero CemecTpsl
yacos/3a4.el. 7 )
Buna yueOHoii padoThl 300,
000 | 300 | o®o | PO
yCKOp.
(6 cem)
KonTrakTHas pa6ora (Bcero) 68/2,0 16/0,5 68/2,0 16/0,5
B Tom uncne:
Jlexuun 34/1,0 8/0,22 34/1,0 8/0,22
[TpakTHyecKkue 3aHATHS
CeMuHapbl
JlaGopaTopHbie pabOTHI 34/1,0 8/0,22 34/1,0 8/0,22
CamocTosiTeIbHAsi paboTa (Bcero) 76/2,0 128/3,6 76/2,0 128/3,6
B Tom uucne:
KypcoBas paboTta (mpoekr)
PacuetHo-rpaduueckue padoOThI 22/0,5 56/1,6 22/0,5 56/1,6
UTP
Pedepats
Jlokmnassl
H(unu) opyaue 8uovl camocmosmenvrol pabomoi:
[ToaroroBka K J1a00paTOPHBIM paboTam 36/1,0 36/1,0 36/1,0 36/1,0
IToaroToBKa K MPakKTHYECKUM 3aHATHIM
IToaroToBka Kk 3a4ery, 9K3aMeHY 18/0,5 36/1,0 18/0,5 36/1,0
Bug oryeTHOCTH Dk3amMeH | Jk3aMeH | JK3aMeH | JDK3aMeH
O6mas Bcero B yacax 144 144 144 144
TPYA0EMKOCTh
JHCIMILIAHBI Bcero B 3a4. exMHHIIAX 4 4 4 4




5. Conep:xanue TUCHUIINHBI

5.1 Pa3neanl JUCHUILIMHLI M BUABI 3aHATHI

Tabiamnuna 3
Yacel
No HaumeHoBaHue pa3jesa Hacer Hacer npaktuyecknx | BCEro 4acoB
JICKIIMOHHBIX J1a00pATOPHBIX
n/m | AUCHMILIHHBI IO ceMecTpam samsTwii sansTTHil (cemunapekux)
3aHATHHA
O0®0 | 30 | O®O | 300 | OPO | 3@0 | OPO | 30O
1 OcHOBHbIE TIOHATHUS U 2 1 5
TIOJIOKEHHSI TEPMOIMHAMHMKH. 1
5 Termora 1 TEMIIOEMKOCTD Ta3a. 2 4 5
Buytpennss sHeprus. Pabora.
3 [TepBbIit 3aKOH TEPMOTMHAMHUKH. 2 1 4 5
DHTaNBNUS. DHTPOMUSI. 1 2
4 Bropoii 3ak0H TEpMOAMHAMUKH. 2 2
Kpyroseie mporiecchl.
TepMonnHaMuyeckue Nporecchl 2 1 2 2
5 | uIeaNbHBIX Ta30B B 3aKPBITHIX
cUCTEMAX 1
6 JubdepennmranbHpie 2 2
YpaBHEHHs] TEPMOJIMHAMHKH.
TepMoIuHaAMUYECKHE ITPOIECCHI 2 1 2 2
7 | B peanpHBIX Ta3ax U napax.
CBoiicTBa peaJIbHBIX Ta30B. 1
TepmoauHaMuKa MOTOKA. 2
8 | HcTeuenue u 1poccenupoBaHue 4 6
ra3oB U MapoB.
LMKJIIBI TEIIIOCHUIOBBIX 2 1
9 | ycranoBOK. XOJIOIMIbHBIE 2
MAaIlIMHBI U KOMITPECcopa. 1 2
10 | TemmooOMmeH. 2 4 6
11 | TemnonpoBoAHOCTS. 2 1 4 6
12 | KoHTaKkTHBIN TEMI000MEH. 2 4 2 6 3
13 | KonBekTuBHBII TENI1000MEH 2 4 6
14 | Tennootaaua. 2 1 4 6
Tennonepenaya. CrnoxHsbrii | 2
15 | rennoo6Gmen. MaccooGmen. 4 2 6 3
16 OCHOBBI TEIJIOBOTO pacuera 2 2
TEMJI00OMEHHBIX alnapaToB.
Temnosneprernyeckue 1 1 1 1
17 | ycTaHOBKM U NpPOMBILUICHHAS
SHEpreTHkKa.
KorenpHbIE yCTaHOBKH. 1 1
[TapoBble 1 ra3oBble TYpOHHBI.
18 | IlpuMeHeHue TEIUIOTH B
HedTerazo100. OTpacIy.
OCHOBBI SHEPTrOTEXHOJIOTUH.
UTOIO: | 34 8 34 8 68 16




5.2 JIeKIMOHHBIE 3aHATHSA

Taoauua 4
Ne HaumenoBaHue pasjaeia
Conep:xanue pasaena
n/n JUCHUILINHBI
1 2 3
[Ipenmer TtexHuueckoi TtepMmoaunHamuku. IlonsTHe pabouero
Tena. BenuunHbl, onpenensomue COCTOSIHUE ra30B UX OCHOBHBIE
napameTphl. TepmoauHamuueckast cucreMa u
TEPMOJMHAMHYECKUE TapaMeTpbl COCTOsIHUA. Teruora u padora
1 OCHOBHbIE TIOHATHS U Kak (opMbl niepesiaun SHepruu. VneanbHple ra3bl U UX OCHOBHBIE
IIOJIOKCHMSI TCPMOJIMHAMUKH. | 3aKOHBl. (OCHOBHOE YpaBHEHHE KHMHETUYECKOH TEOpUHU TIa30B.
3akonsl boitns — Mapuotra, ['eit-Jlroccaka, Illapnga. Cmecu
UJCAIIbHBIX Ta30B.
TemioTa U TETUIOEMKOCTH ra3a MPH MOCTOSHHOM 00bEME U
Tennora u TemnoéMKocTh IIOCTOSIHHOM JJaBJIEHUM 3aBUCUMOCTH TEIUIOEMKOCTH OT
2 | ra3a. BHyTpeHHss sHEprus. | Temreparypsl. TermoéMKocTh Ta30BeIX cMeceil. OnpeneneHue
Pa6ora. BHYTpeHHeH sHeprun. PaboTa pacumpenus.
. CyIHOCT IEPBOro 3aKOHA TEPMOJAUHAMUKY U €r0
IlepBblii 3aK0H ym p PMOZ
AHAIUTUYECKOE BhIpakeHue. DHTanpnus. DHTponusd. PV-u TS-
3 | TepMOIMHAMUKH.
JarpaMMBbl.
OHTanpnus. JHTPONUSL.
Bropoii 3akoH N3menenue coctossHus ra3oB. CyIIHOCTh BTOPOTO 3aKOHA
4 | TePMOIMHAMUKH. Kpyroseie | TepmonuHamMuku. TepMoirHaMUYECKUE LIUKIIBI TETIJIOBBIX
IIPOLIECCHI. mamuH. [{ukn KapHo. PerenepatuBHblif uki. DKceprus.
OcHOBHBIE TEPMOJMHAMUYECKHE IIPOLIECCHI B Ta3ax Mapax
Tepmonunamuyeckue
cMmecsx. O01re MeTo bl UCCIIEI0OBaHUSL.
IIPOLIECCHI UEATIbHBIX I'a30B . . . .
5 N30Xx0pHBIN, N300apHBIN, U30TEPMUYECKUH, aTna0aTHBIH,
B 3aKPBITBIX CHCTEMAaxX o
MOJIUTPOIHBINA TPOLECCHI.
Juddepenunanbable ypaBHEHHUsI BHYTPEHHEH SHEPruy,
SHTPOIUH, SHTAIBIIMU U TEIUIOTHI MPH Pa3IMYHBIX KOMOMHAIMIX
Huddepenunanbuble
6 He3aBUCHUMBIX nepeMeHHbIX PV, T. JTudpdepenunaibabie
YpaBHEHUSI TEPMOAMHAMUKH.
YpaBHEHMsI TEINIOEMKOCTH paboyuXx Tell.
ITape1, ocHOBHBIE onpenenieHns. BoasHo nap. [Iponeccer
napoo6OpazoBanus B PV- u TS- quarpammax. OcHOBHBIE
TepmoanHaMHuuecKue
XapaKTepUCTUKHU BIaKHOro Bo3ayxa. [lonarue o0 ypaBHeHue
IIPOLIECCH] B PEAJIBHBIX r'a3ax .
7 N Bynkanosuya-Hosukosa u boroiro6oBa-Maiiepa.
u napax. CoiicTBa
Bnaroconepskanue, abCoJIIOTHAs 1 OTHOCUTENbHAS BIA’KHOCTb.
pEaJIbHBIX ra3o0B.
H-d nuarpamma Bia)xHOTO BO3/ayXa.
YpaBHEHME IEPBOro 3aKOHA TEPMOJIMHAMUKH Ul TOTOKa. Pacuer
mpolecca UCTEYeHHs BOJSHOrO Mapa ¢ moMouibio h-s quarpamm.
TepmomHamMuKa IIOTOKA. | JTeiicTBUTENBHBIN MPOLIECC UCTEUEHHS Ta30B U mapoB. OCHOBHBIC
8 Hcreuenne U | 3akOHOMEPHOCTH TEYEHHs Ta3a B comiax u auddys3opax.
APOCCEIMPOBAHUE  Ta30B W | JipoccenupoBaHue Ta30B u mnapoB. [lonatue o0 sddexre
11apoB. [xoynsa-Tomcona. TepmoanHaMMYeCKMI aHaIW3 IPOLIECCOB B
KOMIIpeccopax  Kjaccuukanuss W NPUHUMN  JeHcTBUSA
KOMITPECCOPOB. DKCEPrust MOTOKa paboyero Tea.




3

[{MKIBI TEMIOCHIIOBBIX
YCTaHOBOK. X OJIOJIUJIbHBIE
MallMHbI 1 KOMIIpECcCcopa.

Tepmoaunamudeckas 3(QQeKTUBHOCTh LMKIOB. MieanbHble
KB [{MKITBI TOPIIHEBBIX ABHUTATENICH BHYTPEHHETO CrOPaHMS.
CpaBHMTENBHBIM aHAU3 TEPMOAMHAMUYECKUX LUKIOB. L{MKIIBI
ra30TypOMHHBIX U HMapoTYpOMHHBIX ycTaHOBOK. L{ukmnber Kapao n
Penkuna i1 HachlleHHOTO mapa PerenepaTUBHBIC IIHKIIBL.
XonoaunabHbIE M KPUOTCHHBIC YCTaHOBKH. TpaHchopmaropsi
TETUIOTHI. [{uKtbr XOJOAMIBHBIX YCTaHOBOK u
TepMOTpaHc(HOpMaToOpoOB. Knaccudukarus XOJIOIMITBHBIX
YCTaHOBOK.

10

TeruiooOMeH.

CnocoOs! iepenaun Teriotsl OCHOBHBIC MOHSATHS M ONPEACICHHS
Teopuu TerioooMeHna. CriocoObl mepeaayn TerioThl. CII0KHBIHA
TeriooOMeH. KauecTBeHHBIC XapaKTepUCTHKU TepeHoca
TCIIJIOTHI.

11

TennonpoBoIHOCTS.

3aKkoH dypnbe. Koaddurment TETUIONPOBOJHOCTH.
TermonpoBOAHOCT,  OJAHOCIIOWHOW, MHOTOCIOWHOM, IUIOCKOM
UWIMHIPUYECKON U cepudyeckoil CTEHOK MpU IMOrPaHUYHbBIX
ycnoBusix | poma OxnaxaeHue, HarpeBaHUE HEOIPAHMYEHHOU
IUTACTUHBI, IWJIMHApPA W 1Iapa MpU I'PaHUYHBIX ycioBuax 1,2,3

pona.

12

KoHTakTHBIA TEII000MEH.

OcoOeHHOCTH Nepejauy TEIUIOThl IPU B3aUMHOM KOHTAaKTe JIBYX
Tell. KonrakTHOE TEepPMHYECKOE COIPOTHUBIICHHE.
HecranumonapHslii mponecce TerionpoBOJHOCTH.

13

KoHnBeKkTHUBHEIH TemI1000MeH

OcCHOBHOM 3aKOH KOHBEKTHBHOI'O TEIJIOOOMEHA. Y paBHEHHE
Herotona-Puxmana. Koag¢unuent tennoornauu.
Juddepennmansapie ypaBHeHus Teruiooomena: HaBre-Crokca -
ypaBHEHHE ABMKEHUS BsI3KOM xunkoctu, Dypwre — Kupxrodoa-
ypaBHEHHE TETUIONPOBOIHOCTH /IS IIOTOKA ABFIKYIIICHCS
KUJIKOCTH. OCHOBBI TeOpUH 10J1001s1. OCHOBBI TEOPHH MOI00US.
[TonsTHEe 0 MeTOe aHaTIM3a Pa3MEPHOCTENH TEOPHH MOJ00HUS.
Kpurepuanbasle ypaBHeHUs. PU3NUECKUI CMBICT OCHOBHBIX
KpUTEPUEB MOA00MUSL.

14

TemnooTnaua.

Temoota4ya Npy BHIHYKJIECHHOM JBUKEHUU HKUIKOCTH.
Koadduunents! rermnoornauun. TemiooTaaya npu eCTeCTBEHHON
KOHBeKIIMU. TemnooTaaya npyu U3BMEHEHUU arperaTHoro
COCTOSIHUS BelecTBa. TemnnooOMeH npu KOHJEHCAIH MTapoB.
TennoBoi MoTok. IIMOTHOCTE TEMIOBOrO MOTOKA.

TennooOMeH uznyueHueM. TernoBoii 6anaHc TyqrCcTOro
teriooOMeHa. 3akoH Credana-bonbiiMana. AOCOJIIOTHO YepHOE
Teno. TennooOMeH U3IydeHHEeM CUCTEMBI Tell B a0COIIOTHO
IIPO3PavYHOM Cperie.

15

Tennonepenaua. CraoXHbBIN
TertooOMeH. MaccooOMeH.

Tennonepenaya MEXy IBYMsI )KHJIKOCTSIMHU Yepe3
pa3leNsIoNIyIO X CTeHKY. Temtonepenaya yepes MmiocKylo,
MATUHAPUYECKYI0, cheprueckyro u OpeOpEeHHYIO0 CTEHKH.
Koaddurment rermnonepenaun. TernoBas uzomsius. OCHOBBI
MaccooOMeHa




2

3

OCHOBBI TEIJIOBOTO pacuera

Tumb! TerIooOMeHHBIX annaparoB. PacueTHble ypaBHeHuUs. Buibl

16 TETJIOBOTO pacyeTa.
TEIUIOOOMEHHBIX aINIaparos.
Bunel cxuraeMoro TOIUIMBAa M €r0 XapaKTepUCTHKHU. TBepnoe
Tennosneprernyeckue KHUJIKOE M Ta3000pa3HOE TOIIMBO. OJIEMEHTAPHBI COCTaB
17 | YCTRHOBKH M IIPOMBILIIEHHAS | TOILIUBA. Temnora cropanus. ¥YcnosHoe Tommso. [IpuBeneHusie
SHEPTeTHKA. xapakrepuctuku.  Krnaccudukamus — TormmmB.  [IpoGiieMsr
HYKOHOMHHU.
ITapoBoii KOTEII U €ro OCHOBHBIE 311eMEHTHL. [I0BEpXHOCTH
HarpeBa nmapoBoro kotia. TemioBo# 6ananc koraa. KITJ[ kotia.
KorenpHbIE YCTaHOBKH. TexHosornueckast cxema KOTeJIbHOM yCTaHOBKU. [Ipumenenue
ITapoBble 1 razoBele TEIUIOTHI B OTpaciu. Bo3oOHOBIIIEMbIE M1 HEBO30OHOBIISIEMbIE
18 | rypOunsl. [Ipumenenue UCTOYHUKHU HEepruu. OCHOBHI 3HEprocoepexkeHus. Bropuunsie

TEIUI0THI B 0Tpaciau. OCHOBBI
SHEProTEXHOJIOTUH.

SHEpreTuveckue pecypcbl. OCHOBBI SHEPTOTEXHOJIOTHIA.
Temonepenayda 3arnyoeHHBIX TPyOOTIpoBOI0OB. TemiooOMeH B
OypsIIUXCS, SKCIUTyaTAlIMOHHBIX U HATHETATE/IbHBIX CKBAKUHAX

5.3 JlaGopaTopHble 3aHATHSA

Tabumua S
Ne HaumeHnoBanue pasiena HanmenoBanue 1a00paTopHbIX pador
n/n AMCHMIINHBI
IlepBblii 3aKk0H N
IepBblii 3aKOH TEPMOJUHAMUKY B IPUMEHEHUU K PEILICHUIO
1 | TepMOIMHAMUKH. .
OJTHOW M3 TEXHUYECKUX 3a]a4
OHTanbnusl. DHTPOIHSL.
2 | TepMomuHAMHYECKHE OmnpeneneHne mapaMeTpoB BIAKHOTO BO3/IyXa
IPOIIECCHl B pealbHbIX
. HccnenoBanue mporecca UCTEYEHUs U3 CY)KUBAIOILETOCS
3 | ra3zax u napax. CBoiicTBa
coruia
peabHbIX ra30B.
Onpenenenue ko3 duiueHTa TenaonpoBOAHOCTH
4 | TennompoBoaHOCTE. TETJION30JISIIIHOHHOTO MaTepuaia (METO I IIMIHHAPUYECKOTO
CI1051)
5 KoHBeKTHBHBIH Omnpenenenne koddhuimeHTa TeII00TAaYH MPU CBOOOIHOMN
TenI000MeH KOHBEKITUH (METO CTPYHBI)
HccnenoBanue mporeccoB TeI000MeHa Ha TOPH30HTAITEHOM
6 | Temnootnaya.
TpyOOIIpOBOIE
7 Terunonepenaya npyu KOHBEKIMH U 00/1yBe cTtepkHs (Peanbras)
8 Tennonepenaya. Tennonepenaya npu KOHBEKUMHU U 00lyBe paauaropa
CloXHEIA  TEMIO0OMEH. | (Peanbnas)
9 | MaccooOmeH. Teronepenaya npu KOHBEKIMH 1 00ayBe miapa (Pearivras)
10 Tennonepenayda nmpu KOHBEKIIUU U 00TyBE TUIACTUHBI
(Peanvuas)
11 OCHOBBI TEIIIOBOTO HccnenoBanue Tpyouyaroro reriooOMeHHUKa (Peanbras)
pacdeTa TemI00OMEHHBIX
12 anrmaparos. HccnenoBanue miacTHHYATOrO TeI000MeHHMKa (Peanbhas)




5.4 IlpakTn4yecKkue 3aHATHS (CeMUHAPBI) (HE NPETyCMOTPEHBI)

6. CamocTosiTe/ibHAsI pad0Ta CTYIEHTOB MO INUCIMILIHMHE

BOIIpOCbI AJIA CAMOCTOATECIBHOI0 U3Y4YCHU A

Ne
w/n Bonpochl /151 caMOCTOSATEIBLHOTO M3YYeHH s
1 WneanbHble ra3bl 1 UX OCHOBHBIC 3aKOHBI. OCHOBHOE ypaBHEHUE KHHETHYECKON TCOPHH

razoB. 3akoHbl boitns — Mapuotra, I'eil-JItoccaka, Hlapnsa. Cmecu ujieanbHbIX ra3oB.

2 Ternora U TEMI0EMKOCTH ra3a Mpu MOCTOSIHHOM 00bEME M MOCTOSIHHOM JaBJICHUU

HeﬁCTBHTeHBHBIﬁ IIponecc HCTCUYCHUS I'a30B U IMApPOB. OcHOBHEBIE 3aKOHOMEPHOCTHU

3 TEUYeHH ra3a B corax u auddysopax. JlpoccenmpoBanue ra3oB U Napos.
XosoauiabHbIe U KpUOTE€HHbIC ycTaHOBKH. TpaHchopMaTopbl TemioThl. L[UKIIbI

4 XOJIOJIMITBHBIX YCTAHOBOK U TepMOTpaHchopmaTopoB. Kimaccuduxarus XomoauiaIbHbIX
YCTaHOBOK

5 Cnoco0Obl nepeaun TerioThl OCHOBHBIC MOHITHUS U ONPECICHUS TCOPHHU TEIIOOOMEHa.

6 OcobeHHOCTH TIepeiayn TEIUIOTHI IPH B3aMMHOM KOHTAKTe ABYX Tes. KoHTakTHOE

TCPMHUICCKOC COIIPOTHUBJIICHUC.

OcHoBbl Teopuu noao6usi. OcHoBbl Teopuu noxodus. [lonstue o merosne ananusa
7 pasmepHocTeil Teopun nonodus. Kpurepuanbusle ypaBHeHHs. OU3HUECKU CMBICT
OCHOBHBIX KpUTEPUEB MOJ100MUSL.

TennooOmen uznyuenueM. TernoBoii 6anaHc yducroro temiooomena. 3akon Credana-
8 Bonbiimana. A6comoTHO YepHOe Ten0. TermooOMeH n3y4eHneM CUCTEMBI TET B
a0COJIIOTHO IPO3payHOH cperie.

Koadduument reruonepenaun. TernoBas u3omsmus. THITE TEIUIOOOMEHHBIX aIIaparos,
9 KUISITUIILHUKOB U moforpesareneil. OCHOBBI TEMIOBOTO pacdeTa TermI000MEHHBIX
annaparos.

Tennora cropanus. YciaoBHoe TorauBo. [IpuBenennsle xapakrepuctuku. Kiaccuduxanms
toruuB. [IpoGiembl 3KoHOMUM.

10

11 OcHOBBI MaccooOMeHa

[TpumeHeHue TemnoThl B oTpaciau. Bo3oOHOBIsIeMble U HEBO30OHOBISIEMbIE HCTOYHUKH
12 | sneprun. OcHOBBI SHEprocOepexenns. Bropuunsie sHepreTuyecke pecypcbl. OCHOBBI
9YHEPrOTEXHOJIOTUH.

6.3 Temsbl pedepatoB

1. Texnuueckass TEpMOJMHAMHKAa KaK TEOpPETHYECKass OCHOBAa CHUCTEM HHeprooOecreueHus
(TemyoToil, snekTposHeprueil u xonoaom). [loHATHS O TepMOAMHAMUYECKUX CHCTEMax, MapamMeTpax
COCTOSIHHSI, PABHOBECHBIX U HEPABHOBECHBIX MTPOIECCAX.

2. OnpeneneHve MOHATUM TEPMOJUHAMUYECKOW CHUCTEMBI U OKpyxaromen cpenpl. DyHkimm
COCTOSIHMS ¥ PYHKITMH TIpoliecca.
3. VYpaBHeHUE COCTOSHHUS HUJCalbHBIX ra3oB. TepMudeckue KOAIPQOUIMEHTHI U COOTHOIICHHE
MEXK1y HUMHU. [lepBblii 3aKOH TEPMOAMHAMHMKHA KAK 3aKOH COXPAHEHUS W TMPEBPAIICHUS SHEPTUH.
Temnora u pabora - Gopmbl nepeaayn >Hepruu. [[pUHINUIT SKBUBATEHTHOCTH TEIIa U MEXaHHYECKOH
paboTHI.
4. ®opMyIMPOBKM MEPBOrO 3aKOHA TEPMOAUHAMUKH. BHYTpeHHss SHEprus U ee CBOMCTBA.
DHTaJIBIIUK U €€ CBOMCTBA.

5. Bumel paboT TepMOMEXaHWYECKOW CHUCTEMBI U CBA3b MEXIy HHUMH. [lepBbIi 3aKoH
TEPMOJIMHAMUKHU JJISI CTAIIMOHAPHOTO MOTOKA MAaCCHI.

6. OrmpeneneHue u300apHOW U H30XOPHOW TEIJIOEMKOCTEH, BBIBOJ ypaBHEHUS I WX
cooTHomeHus1. OnpeneneHrne TerToeMKOCTH. PasMepHoCcTs TermoeMKocTeil. COOTHOIIIEHHE MacCOBOM,
MOJILHOM U 00bEMHOM TEII0eMKOCTeH. TermIoeMKOCTh HlealbHBIX Ta30B. Y paBHEeHHE Maiiepa.



7. MonekynapHO-KMHETUYECKasi TEOpHsl TEMJIOEMKOCTH Ta30B. 3aBHCHUMOCTh TEIJIOEMKOCTH
UeaTbHOTO ra3a oT Temreparypsl. Popmyna DiHIITelHaA JUId pacdera KojieOaTelIbHBIX CTEleHeH
CcBOOOEBI.

8. BHyTpeHHsIsl SHEpIrys M SHTAIBINS HICAIBHOrO Ta3a. Tabmuisl TepMOAMHAMUYECKUX CBOMCTB
u7eanbHbIX Ta30B. OCHOBHBIE IPOLECCHI UACATBHBIX Ta30B.

9. BbIBOJ| COOTHOIICHHMIA /I OTHOCUTEIBHBIX 00BEMOB H JIABICHUHN ISl ainabaTHOTO Mpolecca ¢
Y4ETOM 3aBUCUMOCTH TEINIOEMKOCTH OT TEMIEPATYPHI.

10. Ilonste 06 oOpaTMMBIX M HEOOpaTHMBIX Iporeccax. Bropoe Hayamo TEpMOIWHAMHKH.
DopMyTUPOBKH U aHANUTHYECKOE BhipaxkeHue. Murerpan Knaysuyca.

11. Onpenenenue sHTponuu. BeiBoa GpopmMyIibl 17 pacueTa U3MEHEHUS SHTPOIIMK B IpoIIeccax
¢ uneanbHbiMu Tazamu. KIIJI mpsmoro mukna KapHo um TeopeTwdeckuil XOoJOoaMJIbHBIN KOdhD(HUIuEHT
uukia Kapso.

12. Ilepass m BTOpas Teopembl KapHo. M3meHeHWe SHTpONUU B HEOOPATUMBIX IpOIleccax.
OHTPONUUHBIM METOJ TEPMOAMHAMUYECKOTO aHaju3a JJs Ipoliecca TEIUIO0OMEHa B KOHJEHCATOpe
IITYy.

13. HM3meHeHue HHTponMM B  HeoOpaTMMbIX  Ipoleccax. OHTPONUMHBIA  METO.
TEPMOJMHAMHYECKOI0 aHaJIW3a JIsl POLIECCOB pacuInupeHus (B TypOuHe) u cxaTHs (B KOMIIpeccope).

14. T,S - nuarpamma u ee cBoiictBa. Tepmoannamuueckue ukisl B T,S - nuarpamme. [lonstue o
CpeIHEUHTErpallbHOM TeMIlepaType MoABOJa U OTBOJA TETLIOTHI.

15. Bo3pacranue SHTPONHUH H30JIMPOBAHHOW cHCTEeMbl. CBOWCTBA SHTPONMHUHU. AHAIUTHYECKOE
BBIpaXEHHE BTOPOTO 3aKOHA TEPMOJIMHAMUKH.

16. Cmecu uneanbHbix Ta3oB. OcHoBHBbIE ompenencHus. CrocoObl 3aaHUsi COCTaBa CMECH.
VYpaBHenue cocrosinus Knaneiipona-MeHeneeBa /Ui CMeCH HieaibHbIX Ta30B.

17. Pacyer TepMOIMHAMHYECKUX CBOWCTB HJCAIBHBIX Ta30B 110 CBOWCTBAM KOMIIOHEHTOB.
DHTpPOIHUS CMECH HJIeaTbHBIX Ta30B.

18. Cmecu peanbHbIX Ta30B. Kamopuueckne s¢ddextsr cmemenus. OnpeneneHne KaJlopuuecKux
3¢ dexToB cMerieHus no 00beMHOMY 3G (HEKTy CMEIIeHUsI.

19. ®a3oBoe paBHOBecue W (pa3oBble Tepexonnl. ArperatHbie coctosiHus. PDaszoBas p,T -
nuarpamma. [IpaBuiio a3 I'n66ca. [Toaasie TS, PV i PT nuarpammsl 111 HOpMaJIbHBIX BEILIECTB.

20. TemoBsie 3pdeKkThl XUMUYECKHX peakiuii. 3akoH ['ecca u ero cienctBus. COOTHOIICHUE
MEX1y M30XOPHBIM U N300apHBIM 3 hekTamMu peakiuu.

21. Koncranrta paBHOBecus. 3akoH naeictByromux macc. [Ipunmun Jle Illarense — bpayna.
AHaJINTHYECKOE BbIpaXKEHUE BTOPOTO Hayaja TEPMOJANHAMUKH JUIsI HEOOPATUMBIX XUMUYECKUX PEaKIUii.

22. XUMHUYECKOE PAaBHOBECHE U 3aKOH JCHCTBYIOIINX Macc. BripakeHne 3aBUCUMOCTH KOHCTAHTHI
paBHOBecHsI OT Temneparypbl. BeiBoa ypaBHenus Bant-I'ogda.

23. Onpenenenne TemioBoro 3pdexra XUMUUYECKON PeaKIMK MPH YCIOBUSAX, OTIIMYAIOIIUXCS OT
CTaHJapTHBIX.

24. XapakrepucTUYecKUe (QYHKIMM Ul 3aKpbITOM TEPMOJMHAMUYECKOW CHCTEMBI U BBIBOJ
cooTHoUIeHUN MaxkcBea.

25. TennoBas teopema Hepucra. I'mmote3a [lnanka. Tperuil 3aKkOH TEPMOAMHAMUKH U €O
cieactBusa. OnpereneHue 3HaueHHs aOCOMIOTHOM BEIMYMHBI SHTPOIMM Ha OCHOBE KaJIOPUUECKUX
JTAaHHBIX.

26. PereneparuBHble nukiabl [ITY mpu MOCTOSSHHOM KOJMYECTBe palOOTaoLIEro Teia W Hpu
oTOOpax mapa Ha pereHepalmio.

27. Y nenpHble pacxobl napa u Teriotsl B [ITY.

28. TepMmoinHaMU4YeCcKUE OCHOBBI TEIUIO(QUKALINH.

29. OcoOeHHOCTH IIMKJIOB aTOMHBIX JIEKTPOCTAHIIUN C TAPOBBIM, Fa30BBIM M IPYTUMHU PaOOUHMHU
TeJTaMH.

30. Lluxisl NOpIIHEBBIX ABUTaTENE BHYTpeHHero cropanus (JBC).

Y4eOHO-MeTOAMYECKOE O0ecevyeHne ISl CAMOCTOSITe/IbHOW padoThI:

1. AmnnpeeB B.B. Temnorexnuka [ DneKTpoHHEIH pecypc]: yueOHuk/ AuapeeB B.B., Jlebenes B.A.,
CnecusnieB b.11.— DnextpoH. TekcToBsie nanubie.— CI16.: HanmonansHbIi MUHEpAIBHO-
ceIpbeBolt yHUBepcuTeT «I opHbIity, 2016.— 288 ¢.— Pexum noctyna:
http://www.iprbookshop.ru/71706.html.— 3BC «IPRbooks»



2. TexHudeckas TEpMOJMHAMHUKA M TETUIOTEXHHUKA [ DJIEKTPOHHBINA pecypc]/ — DIEKTPOH.
TeKcToBbIe JaHHbIe. XameHko A.A., Kanuanuenko M.IO., Bucnoryzos A.H.— CraBpornonb:
Ceepo-Kapkasckuii penepanbubiii yauepeuret, 2017.— 107 ¢.— Pexxum pocryna:
http://www.iprbookshop.ru/75606.html.— 3BC «IPRbooks»

JlonmosiHUTEIBLHAS JIUTEepaTypa:

3. Manas D.M. Texaudeckas TEIUIOTEXHUKA [ DIIEKTPOHHBIN pecypc]: yueOHoe mocodue/ Mamnas
9.M., l'onukoB JI.B.— DnektpoH. TekcTroBble AaHHble.— CapartoB: CapaToBCKHii
rocyJIapCTBEHHBIN TeXHUYecknii yauBepcuteT uMmenu F0.A. I'arapuna, ObC ACB, 2014.— 90
¢.— Pexxum nocryma: http://www.iprbookshop.ru/80120.html.— DBC «IPRbooks»

4. CrosnoB H.U. Teopernyeckue OCHOBBI TEIUIOTEXHUKH (TEXHUYECKasi TEPMOJAMHAMUKA U
TEIIOMAaccO0OMeH) [ DIeKTpoHHBIN pecypce]: yuebroe nocobue/ CrosnoB H.M., Cmupnos C.C.,
CmupHoBa A.B.— DnekTpoH. TekcToBble JaHnHble.— CtaBponoiib: CeBepo-KaBkazckuit
denepanbubIil yauBepcuteT, 2014.— 226 ¢.— Pexxum goctyna:
http://www.iprbookshop.ru/63139.html.— 3BC «IPRbooks»

5. [eprorun B.B. TeruiomaccoobmeH [ DnekTpoHHBIN pecypce]: yuebHoe nocodue/ [eprorun B.B.,
Bacunbe B.®., Yisamesa B.M.— DnektpoH. TekcToBbie nanubie.— CII16.: CaHkT-
[TeTepOyprckuil rocyapCTBEHHBIN apXUTEKTYPHO-CTpOUTENbHBIN yHUBEpcuTeT, DbC ACB,
2016.— 244 c.— Pexxum nocrtymna: http://www.iprbookshop.ru/74378 . html.— 9bC
«IPRbooks»

6. Mpaxkun A.H. Pacuer TemiosHepreTH4eCKuX yCTAaHOBOK MPOMBIIICHHBIX MPEANpUITHN
[DnexTpoHHBI pecypc]: mpakTukym/ Mpakud A.H.— DeKTpoH. TeKCTOBbIE JaHHbIE.—
CapatoB: CapaToBCKUI TOCYIapCTBEHHbIN TeXHUYeCckuil yHuBepcureT umeHu F0.A. I'arapuna,
9BbC ACB, 2015.— 24 ¢.— Pexxum nocryma: http://www.iprbookshop.ru/76510.html.— DBC
«IPRbooks»

7. OnleHOYHBIE CpeCcTBA

7. 1 Bonpochl K NepBOii pYOEeKHON ATTECTAIIUH

1. Lenu u 3agaun TepmoanHamMuKu. [IoHATHE TEPMOTMHAMUYECKON CUCTEMBI.

2. M3onupoBaHHas ¥ HEN30JIMPOBaHHAs TEPMOJAMHAMUYECKUE CUCTEMbI. PABHOBECHBIE I HEPAaBHOBECHBIE
CUCTEMBI.

3. TepMomHaAMHUYECKHE TTapaMeTPbl COCTOSIHUS. Y IeNbHBIA 00beM, MIIOTHOCTD, AaBlIEHHE, TeMIepaTypa
(abcomoTHas TepMoAMHaMHUYecKas mmkana temneparyp (KensBuna, Lenbcus).

4. YpaBHEHHE COCTOSHUA. Y PaBHEHHUE COCTOSIHUS UI€aIbHBIX [a30B.

5. 3akonbl uaeanvHbix razoB (boins-Mapuotra, I'eii-JItoccaka, lapns). O0bennHeHHOE ypaBHEHUE
MenneneeBa-Knaneiipona.

6. YpaBHEHHE COCTOSIHUS pealbHbIX Ia30B.

7. CMecu uaeanpHbIX Ta30B. J[aBieHnEe CMECH ra3os.

8. CocraB cMecu razoB. BeipaxkeHue MacCOBBIX J10JIel KOMITOHEHTA.

9. BrlpaxkeHne 0ObEMHBIX H0JE€H KOMIIOHEHTOB cMecH. IlaprumaneHblii 00beM cMmecu. 3akoH Amara.
Omnpenenenue yeabHOro 00beMa CMECH.

10. OmpeneneHue ra3oBod TMOCTOSIHHOM CMECH IO HU3BECTHBIM MacCOBBIM JoJsM. Kaxymascs
MOJIEKYJISIpHAsi Macca CMECH I'a30B.

11. I'azoBas nocrosiHHass. PopMyJIbl OIIPEIEICHHUS.

12. TernoeMKoCTh ra3oB. 3aBUCHMOCTb TEIJIOEMKOCTH OT TEMITEPaTyphl.

13. MaccoBasi, MosibHast 1 00beMHasl TEIIIOEMKOCTH. Y paBHeHHe Maiiepa.

14. Tepmoauuamuyeckuit mporecc. [lonarue pemakcanum.

15. IlepBblii 3aKOH TEPMOIMHAMUKNA. BHYTpEHHSS1 DHEPT U CUCTEMBI.

16. O6patumbie u HeoOpaTUMBIE TIporiecchl. Pabora.

17. AHanuTH4ecKoe BbIpa)KEHHUE NIEPBOTO 3aKOHA TEPMOAMHAMUKH.



18. BTopoli 3aKkOH TepMOJIMHAMUKH.

19. Iuxn Kapno. Tepmuueckuit KI1/I.

20. TepmoauHaMHUUYECKHE MPOIECCHI HICATbHBIX Ta30B (M30XOPHBIN, H300apHBIN, H30TCPMHUUCCKHH,
anrabaTHBIN, TOTUTPOIHBIN) METO/ UCCIIEIOBAHUS TIPOIIECCOB.

KAPTOYKA Ne 1 k nepBoii pyoesknoi arrecraimu (TexHuYecKas TSIUIOTEXHUKA)

1. Baytpennss sueprus cucteMbl. Pabora. Teruiora. MaTemaTudeckoe BhIpaKeHUE TMEPBOTO 3aKOHA
TEPMOJIMHAMUKH.

2. CMecu uaeanbHbIX Ta30B. 3aKOH HaealbHbIX ra3oB Kitaneitpona, boins-Mapuorra. PeanbHbie ra3bl
3.3amaua. B nuomHApe HpU HEKOTOPHIX TeMIlepaType M jaBleHuu conepxkurcs 0,6M° Bosmyxa
maccoit 0,72 kr. HaiiTh ero mJIOTHOCTh W YIEIbHBIA OOBEM.

7.2. Bonpochbl KO BTOPOii PVO0EKHON aTTeCTAINH

1. TepmouHamMuueckue Mpolecchl pealibHbIX ra3oB. [lap u ero cpoiicTaa.
2. OcHOBHBIE MOHATHSA Ipoliecca napooOpa3oBaHusi. HackleHHbINH BOASHOM nap,
HepEerpeThIil nap (CTeneHb CyXOCTH U CTENIEHb BIAKHOCTHU I1apa).

3. OmpenencHue mapaMeTpoB BObI U apa. PV-1uarpamMMa BOASIHOTO TIapa.
4. Tepmuyeckue TIPOLECCH HACATBHBIX Ta30B B 3aKPBITBIX CUCTeMax. F300apHbIN, H30XOPHBIN,
annabaTHBIN, N30TEPMUIECCKHI TIpoIIecChl (paboTa paciMpeHus mporiecca, U3MEHEHUE SHTPOIINN ).

5. Ourponus. PV- u TS- quarpammel.
6. Bnaxsbpiii Bo3ayx. Brmarocomepikanue, aOcoitoTHass W OTHOCHTENbHAs BIaXHOCTh. (CBoiicTBa
BJIQYKHOT'O BO3/1yXa.

7. CriocoOsl nepeiayu TerIoThl (TEIIONPOBOAHOCTD, KOHBEKIIHS, U3ITYYCHUE).
8. TemmepatypHoe mose, H30TepMHUYecKast IOBEPXHOCTb, CPEJAHUN ¥ UCTHHHBIA I'PAJUEHT TEMIIepaTyp.

9. 3akon ®ypre. KoaduiumeHT TEIIONPOBOIHOCTH, IUIOTHOCTh TEIUIOBOTO IOTOKA, KOJIHYECTBO
TETUTOTHI.

10. KoapummeHT TErIonpoBOAHOCTH, €T0 XapaKTePUCTHKA.
11. TlepeHoc TEIUIOTHI TEIJIONPOBOAHOCTBIO TNPH CTALMOHAPHOM pexume. OAHOpOAHAs IUIOCKas
CTEHKa.

12. TlepeHOC TETIOTHI TETIONPOBOIHOCTHIO IPU CTAITMOHAPHOM peskuMe. MHOTOCIIOIHAS CTeHKA.

13. JleiicTBUTENBHBIN MPOIIECC UCTEUEHUS Ta30B U MapoB. OCHOBHbIE 3aKOHOMEPHOCTH TEUEHHs ra3a B
comutax u auddysopax. poccenupoBanue ra3oB 1 Mapos.

14. Tpancdopmarops! TemIOTh. LIMKIIBI XOTOAUIBHBIX YCTAHOBOK M TEPMOTPAHC(POPMATOPOB.

15. OcHoBsl Teopun nonodus. OcHoBbl Teopuu noaoOus. [lonstue o Merone aHanu3a pa3MepHOCTEN
Teopuu nojoous. Kputepnanbuelie ypaBHeHus. PU3NYECKU CMBICII OCHOBHBIX KPUTEPHEB 1O100USI.

16. TemmooOMmen wu3nydeHueM. TermnoBod OamaHc JyducToro TermiooOMeHa. 3akoH Credana-
BonbiiMana. AGCoIIOTHO YepHOE TEJIO.

17. TermooOMeH U3TydeHUEM CUCTEMBI TEJl B a0COJIFOTHO MPO3PAYHON Cpejie.

18. Koodduuuent temnonepenaun. TemnoBas wu3omsanus. Tumsl TEIO0OOMEHHBIX —amNaparos,
KATISTHIIEHUKOB U TIOJIOTPEBATEIICH.

19. MexanusMm mporeccoB ropenus. OOmme MpUHLMIBI pacyeTa MpoleccoB ropexus.  Temora
cropanus. YcioBHoe TorumBo. [IpuBeneHHbIe XapakTepucTuku. Kimaccuukarys TOTInB.

20. Bo3o0HOBiIsIeMble M HEBO30OHOBIIIEMbIE HCTOYHMKHM dSHEprur. OCHOBBI 3HEProcOepex eHuUs.
BropuuHbIle SHEpreTHYecKne pecypcehl.

21. KotenpHble ycTaHOBKU. [lapoBble 1 ra3oBbie TypOUHBI.



22. TennooOMeHHBIE ammaparbl. PereHepaTMBHBIE W CMECHUTENbHBIE TemooOMeHHUKH. [lokaszarenu
s dexkruBraoctu: KIIJI, WHTEHCMBHOCTH TEIUIOOOMEHA, OTHOIIEHUE PACXOIHBIX TEIJIOEMKOCTEH,
ko3 purmeHT TpanchopManuu TeTJIOTHI.

23.X0JI01NIbHBIE U TETIJIOHACOCHBIE YCTAHOBKHU.

7.3. BOl'[pOCBI K 3K3aMEHY 0 TUCHHUIIINHE «TepMOJII/IHaMI/IKa U Temjaonepeaaiar

1. Henu u 3apaun tepmoguHaMuky. [loHsATHE TEPMOAMHAMUYECKON CUCTEMBI.

2. M3onupoBaHHas ¥ HEU30JIMPOBaHHAsI TEPMOIMHAMUYECKHE CUCTEMBI. PABHOBECHBIE I HEPAaBHOBECHbIE
CUCTEMBI.

3. TepmoauHaMUUECKHE TTapaMETPhl COCTOSHUA. Y IENIbHBIN 00bEM, IIJIOTHOCTD, JaBJICHUE, TEMIIEpaTypa
(abcomoTHas TepMoaMHAMUYecKas mkana remiepatyp (KensBuna, Llenbcus).

4. YpaBHEHHE COCTOSIHUA. Y paBHEHUE COCTOSIHUS UJI€AIbHBIX Ta30B.

5. 3akonbl uaeanbHbIX Ta3oB (boinms-Mapuotra, I'eit-Jlroccaka, [lapms). O0bennHEHHOE ypaBHEHHUE
MenneneeBa-Kianeiipona.

6. YpaBHEHUE COCTOSTHUS pealbHbIX ra30B.

7. CMmecu uaeanbHbBIX Ta30B. JlaBeHne cMecH ra3os.

8. CocraB cMecu razoB. BripaxkeHue MacCOBBIX JJ0JIel KOMIIOHEHTA.

9. BelpaxeHue oOBbEMHBIX [0Jie KOMIIOHEHTOB cMmecd. llapuumanbHblii 00beM cMmecu. 3akoH Amara.
Omnpenenenue yeabHOro 00beMa CMECH.

10. OmpeneneHue ra3oBOd TMOCTOSIHHOM CMECH II0 HM3BECTHBIM MAacCOBBIM JAoisM. Kaxymascs
MOJIEKYJISIpHAsI Macca CMECH T'a30B.

11. T'azoBas nmocrosinHas. DopMyIibl OIIPEICICHHUS.

12. TennoeMKOCTh Ta30B. 3aBUCUMOCTh TEINIOEMKOCTH OT TEMIIEPATyphI.

13. MaccoBasi, MOJIbHasl 1 00bEMHasi TEIUIOEMKOCTH. Y paBHeHHe Maiiepa.

14. Tepmoaunamuueckuii npouecc. [lonarue penakcanuu.

15. IlepBblii 3aKOH TEpMOJIMHAMUKU. BHYTpEHHSs1 SHEPT Ul CUCTEMBI.

16. OOpatumble 1 HeoOpaTUMBbIE IIpolecchl. PaboTa.

17. AHanuTH4ecKoe BbIpa)kKeHHUE NEPBOTO 3aKOHA TEPMOIMHAMUKHY.

18. BTopoii 3aK0H TepMOAMHAMUKH.

19. Iuxn Kapno. Tepmuueckuit KI1/1.

20. TepMoMHAMHYECKHE MTPOLIECCHI UICATIbHBIX ra30B (M30XOPHBIHN, H300apHBIN, U30TEPMUYECKUH,
a71abaTHBINA, TOJIUTPOIHBIN) METO UCCIIE0OBAHUS MPOLIECCOB.

21. TepmoauHaMHYECKHE TMPOIECCHl pealbHbIX Ta30B. [lap u ero cBoiictBa. OCHOBHBIE TOHSTHS
nporuecca napooOpazoBanusi. HacelieHHbIN BOSHON map, MeperpeThiil nap (CTeneHb CyXoCTH U
CTEMNEeHb BIAXXHOCTH Mapa).

22. Onpenenenue napaMeTpoB Bojbl U napa. PV-nuarpaMmma BoisHOTO Hapa.

23. Tepmuueckue NpoOLECCH HICATbHBIX Ta30B B 3aKPBITBIX cUCTeMax. M300apHbIN, H30XOpPHBIi,
aanabaTHBINA, U30TEPMUYECKU TIpoliecchl (paboTa pacIMpeHus Mporecca, 3MEHEHUE SHTPOIHH).

24. Durponus. PV-u TS- nuarpaMmsi.

25. Bnaxuelii Bo3ayX. Bmaroconepxanue, aOCONIOTHAasE M OTHOCHTENbHas BiIaxHOCTb. (CBoiicTBa
BJIQXKHOTO BO3AyXa.

26. CriocoOsI Tiepeaadn TeIIoTh (TETUIONPOBOIHOCTh, KOHBEKITUS, U3ITyUYCHHUE).

27. TemnepaTypHO€ MOJI€, U30TEPMHUYECKasi TOBEPXHOCTh, CPEAHUI U UICTUHHBIA IPAUEHT TEMIIEPATYpP.
28. 3axkon ®dypee. KoddpdummeHT TemionpoBOIHOCTH, TUIOTHOCTh TEIUIOBOTO TOTOKA, KOJHUYECTBO
TEIUIOTHI.

29. Koo puiueHTt TeronpoBoAHOCTH, €0 XapaKTePUCTHKA.



30. IlepeHoc TEMIOTHI TEMIONPOBOAHOCTHIO IIPU CTALIMOHAPHOM pexuMe. OTHOpOAHAs MJI0CKasi CTEHKA.
31. IlepeHoc TEIIOTHI TEMIONPOBOAHOCTHIO IIPU CTALIMOHAPHOM pexuMme. MHOrocioiiHas CTeHKa.

32. JIelCTBUTENBHBIN MPOLIECC UCTEUEHUS ra30B U MapoB. OCHOBHbBIE 3aKOHOMEPHOCTU TEUEHUS Ta3a B
comutax u auddysopax. JIpoccenupoBaHme ra3oB U MapoB.

33. TpancdopmaTopsl TEIUIOTHL. LIMKIIBI XOIOAUIBHBIX YCTAHOBOK U TEPMOTPAHC(HOPMATOPOB.

34. OcHoBsl Teopuu nooous. OcHOBBI Teopun nmoaoous. [loHaTre o MeToie aHaIu3a pa3MepHOCTEH
Teopuu nonodus. Kpurepuanbusie ypaBHeHHs. DU3NUECKUN CMBICT OCHOBHBIX KPUTEPHEB MOAO0HS.

35. TermnoobmeH usnmyuenueM. TeroBoi 6ananc myuuctoro teruioooMena. 3akon Credana-bonbimana.
AOCOJIIOTHO YE€pHOE TEJIO.

36. TermmooOMeH H3IIydeHUEM CUCTEMBI Tell B a0COIIOTHO MPO3PavHOl cpere.

37. Ko dumment reronepeaun. Temnosast u3omsius. THUITBI TEIIOOOMEHHBIX allliapaTos,
KUTISTUIILHUKOB M MOJ0TPEBaTENECH.

38. Mexanu3M mnporieccoB ropenus. OOIre MPUHIUIIEI pacyeTa MpoIeccoB TopeHus. TemioTa
cropanus. ¥YcioBHoe ToruuBo. [IpuBenennsie xapakrepuctuku. Kinaccudukaiys Tomius.

39. Bo3oOHOBIIIeMbIE 1 HEBO30OHOBIISIEMbIE UCTOYHUKU dHEPTUu. OCHOBBI SHEProcOepeKeHUsI.
Bropuunble 3HEpreTHUECKUE PECYPCHI.

40. KorenbHble ycTaHOBKH. [lapoBbie U ra30BbIe TYpOUHBI.

41. TermooOMeHHBIE ammaparbl. PereHepaTMBHBIE M CMECHUTENbHBIC TeruiooOMeHHUKH. [lokazaremnu
spdexkruBaoctr: KIIJl, WHTCHCHBHOCTh TEILUIOOOMEHA, OTHOIICHHE PACXOMHBIX TEIUIOEMKOCTEH,
K03 puImeHT TpaHcHopMaIuK TETUIOTHI.

42.X0oAUIbHBIEC U TEIOHACOCHBIE YCTAHOBKHU.

OOpa3en 0ui1eTa K 9K3aMeHy 10 AMCUHMILIHHE

T'PO3HEHCKUI I'OCYJAPCTBEHHBIA HEDTSIHOU TEXHUYECKUI YHUBEPCUTET
KA®EJPA "TEIIVIOTEXHUKA 1 TMJIPABJIUKA"

JlucnunnuHa Tenmorexnuka

Bbuaer Ne 1

1. | TepmoarHaAMHUECKUE TapaMeTpbl COCTOSIHMSA. YAEIbHBIH 00BEM, IUIOTHOCTb, JIABJIEHUE,
TeMieparypa (abconoTHasi TepMoauHamMudeckas mkana remneparyp (Kenbsuna, enbcus).

2. | OnpeneneHue napamMeTpoB BoJibl U napa. PV-auarpamma BoSIHOTO napa.

3. | OcuHoBbl Teopuu 1oj100us. OcHOBHI TeopuH noaodus. IlonsaTre o MeTozie aHaIN3a
pasMmepHocTel Teopun noaoous. Kpurepuanbasie ypaBHeHUsI. PDU3MUECKH CMBICT OCHOBHBIX
KpUTEPHUEB M0100H .

4. | Tennoobmen uznyuenueM. TernoBoi 6anaHc mydncToro Termaooomena. 3akon Credana-
BonpiiMana. AGCOIIOTHO YEPHOE TEO.

3aB. xadeapoi
«TemroTexHuKa v ruApaBIuKa P.A-B. Typnyes




7.4 Tekymuii KOHTPOJIb

JlaGopaTopHasi padora Ne 1
«IlepBblil 3aKOH TEPMOJIMHAMUKH B MPWIOKEHNUH K PelIeHUI0 OJTHOTO U3
BU/IOB TEXHHUYECKHUX 32/1a9).

1. Henapr paGorsl. OmnpeneneHue ¢ MOMOIIBIO YpPaBHEHUS IE€PBOrO 3aKOHA TEPMOJMHAMUKU
KOJINYECTBA TEIJIOThI, OTAABAEMOT0 B OKPY’KAIOLIYIO CpeAy B YCIOBUSX J1a00paTOPHOM yCTaHOBKH.

2. KoHTpoJibHbIE BONIPOCHI.

1. Chopmynupyiite 1enb 1a60paTopHO pabOTHI U MOSICHUTE, KaK JTOCTUTAETCs IIOCTABIICHHAS 1EIb?
2. HazoBuTE OCHOBHBIE y3J1bl KCIIEPUMEHTAIBHON YCTAHOBKU U YKAKUTE UX Ha3HAUCHHUE.

3. Kakumu MeToamMu u3MepsieTcsi TeMiieparypa B JaHHOU pabote?

4. Kak n3mepsiercsi M peryJaupyercs pacxoj Bo3yxa B JaHHOU padore?

5. Ha uTto pacxomyeTcsi MOLITHOCTb, IOJIBEJICHHAS] K KOMIIPECCOPY, ¥ KaKk OHa onpenensercs?

6. ChopmynupyiiTe U HAMHUIIUTE AHATUTHYECKHUE BBIPAKEHHS MIEPBOTO 3aKOHA TEPMOJIUHAMUKH IS
3aMKHYTOM U Pa30MKHYTOH 000JI0UeK.

7. KakoB (puznueckuii CMbICT BEIMYUH, BXOASIINX B YPaBHEHHsI IEPBOTO 3aKOHA TEPMOJAUHAMUKH IS
3aMKHYTOH U pa30MKHYTOH 00on0ueKk?

8. JlaifTe ornpeesieHne U MOSICHUTE (PU3UYECKUN CMBICIT MMOHATUM TETJIOTHI U pa0OTHI B TEXHUYECKOU
TEPMOJMHAMUKE.

9. UTo 03HAYAIOT 3HAKH « + » M « — » JJIS TEIUIOTHI U pabOTHI?

10. Ha 9T0 u xakum 00pa3oM BIHSICT M3MEHEHHE HarpeBa TPyObl MPU TOCTOSTHHOM Pacxojie Bo3ayxa?
11. Ha yTo pacxoyercst MOIIHOCTb, MOABEACHHAS JJI1 HarpeBa TPyObl, U KaK OHA Ompeensercs?

12. Kak ocymiecTBisieTcsi BBIOOp KOHTPOJIBHBIX 000104eK (TPaHHUIL) TOJCUCTEM (CUCTEMBI)
MPUMEHUTEIHHO K JaHHOMU J1abopaTopHOM padboTe?

13. B kakoM MecTe U ToueMy IPaHHULIbI TOJCUCTEM (CHCTEMBI) Pa3MbIKAIOTCS?

CBolicTBa BHYTPEHHEH dHEPTUU U pacyeTHbIE (POPMYJIBL.

JlabopaTopHasi padora Ne2
«OmnpeneneHue NnapaMeTpoB BJIAKHOTO BO3LyXa»

1. Ilem, paGOTbI. I/I3yquI/Ie TCPMOANHAMHWYCCKUX CBOMCTB BJIQXKHOT'O BO3ayXa U IMpoueCCoOB U3MCHCHUA
MNapaMeTpoOB BJIAXKHOI'O BO3yXa.

2. KoHTpoOJIbHBIE BONIPOCHI.

1. ChopmynupyiTe 11e1b JTa00paTOpHON pabOTHl U MOSICHUTE, KaK JIOCTUTACTCS MIOCTABIICHHAS 11€J1b?7
2. HazoBuTe OCHOBHBIE y3JIbI SKCIIEPUMEHTAIBHON YCTAHOBKHU U YKAXKUTE UX Ha3HAUCHHE.

3. Kak BbI mOHMMAaeTe Takue COCTOSIHUS, KaK HACHIIIICHHBIN 1 HEHACHIIICHHBIN BIAKHBIN BO3TyX?
4. Kak Bbl OTHOCUTECH K TEPMUHY «IEPECHIIEHHBIN» BIAKHBIN BO31yX ?

5. Kak popmynupyeTcs u 3amuchIBaeTCs 3aKOH MapIUATbHBIX JaBICHUA JUIS BIAYKHOTO BO3yxa?
6. Uto Ha3bIBaeTCsl a0CONIOTHON, OTHOCUTEIBHON BIQXKHOCTHIO U BIIArOCOACPKAHHEM BIAYKHOTO
BO311yXa?

7. Kak BbIpaskaeTCsl ¥ U3 Uero CKJIaJbIBAETCS TEIIOCOAepKaHue (IHTAIBIINS) BIKHOTO BO31yXxa?
8. Ilouemy ¢ yBenmuueHHEM TEMIIEPATYPHI BIIAXXHOTO BO3/lyXa €r0 OTHOCUTEIbHAs BIaKHOCTD
yMeHbIlaeTcs?



9. UeMm BBl MOXKETE OOBICHUTH BIMSHUE CKOPOCTH BO3/1yXa Ha OTKJIIOHEHHUE ITOKA3aHUsI CMOUYEHHOTO
TEPMOMETPA OT UCTUHHOTI'O 3HAUYEHUs TEMIIEPATypbl MOKPOTO TepMOMeETpa?

10. Kak ycrpoena nuarpamma i-d Bi1axHOTO BO3/1yXa M, KaKUM 00pa3oM ONpPEAEISIOTCS apaMeTphbl
BJIAYKHOT'O BO3/1yXa C IOMOIIBIO JUArpaMMBl [0 MOKa3aHUSIM CyXOro 1 MOKPOI'O TEPMOMETPOB?

11. [NokaxxuTe Ha AUAarpaMMe U MOSCHUTE IPOLIECCHI «CYXOro» HarpeBa M OXJIaKIEHUs BIaKHOTO
BO3/1yXa.

12. [NokaxuTe Ha AUarpaMMe U MOSCHUTE IpOoLece afuadaTHOrO HACHIILEHHS BIaXKHOTO BO3/yXa.
13. JlaiiTe onpeneneHue NOHATHIO TOUKU pockl. Kak onpenensierca temneparypa TOUKH pockl Ha
quarpamme?

14. KakoBa cBsI3b MEX1Yy OTHOCUTENIBHOM BJIaKHOCTBIO BO3/IyXa U €T0 BJIArocoAepKaHueM?

15. [aiiTe BBIBOJ aHATTUTHUYECKON (POPMYIIBI IS pacueTa abCOIIOTHOM BIaKHOCTH BO3IyXa.

16. JlaiiTe BBIBOJI aHATUTHYECKOM (POPMYIIBI JUTsl pacueTa BIarocoaepKaHus Bo3ayxa.

17. MaiiTe BBIBOJ aHATUTHUYECKON (hOPMYIIbI ISl pacueTa TeIIOCOAEPKaHUs (FHTAIBIIMN) BO3lyXa.

JlaGopaTopnasi pabora Ne 3

«HUccaenoBanme nmpomoecca HCTCYCHUSA BO3/1yXa 4€pe3 CYKUBAIOLIEECH COILIO»

1. ]_le.ﬂb paﬁon. HccnenoBanue 3aBUCUMOCTH MacCOBOTO pacxoga BO34yXa 4YCpeE3

CY’KHBaromeecs COIIO OT OTHOIICHUA JaBJICHHA 3a COIJIOM K JAaBJICHUIO MEPC COIIJIOM.

2. KoHTpoJibHBIE BONPOCHI.
1. Chopmynupyiite nenab 1a00paTOpHOM pabOTHI U MOSICHUTE, KaK JOCTUTAETCsI TOCTABJICHHAS 11EJIh?
2. HazoBuTE OCHOBHBIE y3J1bl IKCIIEPUMEHTAIBHON YCTAHOBKU U YKAKUTE UX Ha3HAYCHHUE.
3. laiite onpeaeneHue NpoIeccoB UCTEUEHUS U IPOCCETUPOBAHUS.
4. Hannmmre ypaBHEHHE IEPBOIO 3aKOHA TEPMOJAMHAMUKHI IPUMEHUTENIBHO K MPOLIECCY UCTEUEHHUS.
5. Hanmmmmre ypaBHEHHE NEPBOro 3aKOHA TEPMOJIUHAMUKY IPUMEHHUTEIIBHO K ITPOLIECCY
JPOCCEIINPOBAHMSI.
6. Kak n3meHsiercsi CKOpOCTh UCTEUEHUS Uepe3 CyKUBAroIeecs COmIo mpu u3MeHeHuu 3 ot 1 go 0
(moKakuTe KaueCTBEHHOE U3MEHEHHe Ha rpaduke pacxosa)?
7. Uem 0OBsICHSIETCS TPOSIBIIEHHE KPUTUUYECKOTO PEXMMA IIPU UCTEUEHUN?
8. B ueM paznuuue TeOpeTUUECKOro U IEHCTBUTEIBHOTO MPOIIECCOB UCTEUEHUS?
9. Kak n3zo0pakaercs TEOpeTUIECKUAN 1 IEHCTBUTENLHBINA TPOIIECCH UCTEYSHUS B KoopauHaTax h-s?
10. TToyemy oTan4aroTCs TeOpeTUUECKasi U JeHCTBUTENIbHAS TEMIIEPATyphl BO3/lyXa Ha BBIXOJIE U3 COIJIa
IpY UCTCUCHUN ?
11. Ha kaxoM OCHOBaHMH IPOLIECC APOCCETUPOBAHUS UCIIOIB3YETCS ITPU U3MEPEHNUHN pacxo/ia Bo3ayxa?
12. Kak MOkeT U3MEHATHCS TEMIIEpATypa BO3AyXa B IIPOLIECCE APOCCETUPOBAHUS?
13. Ot uero 3aBUCAT BEIUMYUHBI KOI((DUIMEHTOB: MOTEPU CKOPOCTHU (C, MOTEPH IHEPrUu {C U MOJIE3HOTO
JENCTBUS KaHaya NK?
Kaxue xanasbl Ha3pIBatOTCS COIUIaMU?
15. Ot xakux mapaMeTpoB 3aBUCAT PACXOJ] U CKOPOCTh I'a3a IMPHU UCTEUYEHNHN YePe3 COILIO?
16. TTouemy TemmiepaTyphl BO3ayxa nepea nuadparMoit u mepes CorioM paBHBI?
17. Kak M3MEHSIIOTCS SHTAIBITNS U YHTPOIUS IMOTOKA Ta3a, P MPOXOXKIESHUHN Yepe3 auadparmy?



JlaGopaTopHasi pabora Ne4

«Onpenenenue ko3¢ PpunmeHTa TeNJI0NPOBOAHOCTH TENIOU30JIALMOHHOTO
MarTepuasa (MeTo HUJIMHIAPUYECKOT0 CJI051)»

1. eab padorbl. OCBOCHHE OJHOTO M3 METOJOB OIpeaeieHus KodhduimeHTa TerIonpoBOIHOCTH
TEIJION30JISIITUOHHBIX MaTEPHUAJIOB (METO/ LMJIMHIPUYECKOTO CJIOSI) U 3aKpeIICHHE 3HAHUW MO TEOpUHU
TEIJIONPOBOJHOCTH.

2. KoHTpoJIbHBIE BONMPOCHI.
1. Chopmynupyiite 1ens 1adopaTopHoii paboThl U MOSICHUTE, KaK JOCTUTACTCS MOCTABIICHHAS 1IEITh?

2. HazoBuTE OCHOBHBIE y3J1bl KCIIEPUMEHTAIBHON YCTAHOBKU U YKAKUTE UX Ha3HAYCHHUE.

3. Kakue BenmMUMHBI CIIEAYET U3MEPSTH B JAHHOM padoTe, 4TOOB! BEIYHUCIUTH KOI(PPUITHESHT
TEIUIONPOBOAHOCTU?

4. KakoBa (u3uyeckasi CyIHOCTb epeAayy TeIula TeMIONPOBOAHOCTHIO?

5. ChopmynupyiTe MOHATHS: TEMIIEPATYPHOE I10JI€, N30TePMUYECKasi IOBEPXHOCTh, IPAJUEHT
TEMIIepaTypbl, MOITHOCTh TEIIJIOBOI'O MOTOKA, YEIbHBIN TEIUIOBON MOTOK.

6. [lokaxxute Ha cXxeMe yCTaHOBKH, KaK HaIllpaBJIEH BEKTOP TEIJIOBOI'O IIOTOKA U IpaIueHTa
TeMIepaTypbl?

7. KakoB ¢u3ndeckuii cMbIch K03 (HUIIMeHTa TETIIONPOBOIHOCTH, U OT KaKUX (PAKTOPOB OH 3aBUCHT?
8. KakoB xapakrep U3MEHEHMsI TEMIIEPATyphl MO TOJIIIMHE IUIOCKON U IMJIMHAPUYECKON CTEHOK?

9. KakoBa B3aMOCBS3b MEXY KO3()PHULHEHTOM TEIUIONPOBOJHOCTH U HAKIIOHOM TeMIIEpaTypHOH
KPHUBOH MO TOJIIUHE TEIIOBOM H30JISALMU?

10. [daiite onpeneneHue MOHIATUIO TEPMUUECKOTO CONPOTUBIICHUS CTEHKH.

11. Kak 3aBucuT K03(h(PUIIUEHT TEIIONPOBOAHOCTH Pa3IMUHBIX BELIECTB (METAIJIOB, HEMETAILIOB,
XKHUJIKOCTEH U ra3oB) oT Temmeparypbl? OTBeT 000CHOBATE.

12. ChopmynupyiiTe OCHOBHON 3aKOH TEILIONPOBOAHOCTH. B 4eM ero cymHocTs?

13. KakoBbI OCHOBHBIE TPYAHOCTH TETIOBBIX PACYETOB IPH MEPEHOCE TETIA TEIIIONPOBOTHOCTHIO?
14. Kak BiusieT popma CTEHKH Ha BEIMUUHY €€ TEPMUYECKOTO0 COIIPOTUBICHUS?

JlaGoparopHasi pabora NeS

«Onpenenenue ko3pGuuUeHTA TEIVIOOTAAYH  NPHU CBOOOTHON KOHBEKIIMU (METOJ
CTPYHBI)»

1. Heap padorsl. OmnpeneneHue SKCIEPUMEHTAIBHBIM ITyTEM Ha JIa0OpPATOPHOM YCTaHOBKE
Kod(uUIMeHTa TeII00TAaYr MpU CBOOOAHONW KOHBEKIIMM B HEOTPAHMYEHHOM MPOCTPAHCTBE.
W3ydyeHne MeTOIUWKH OOpaOOTKH OMNBITHBIX JaHHBIX C TMPUMEHEHHEM TEOpUM MOA0OHS H

COCTaBJICHUA KPUTCPHUAJIBHOI'O YPAaBHCHUSA 11O PE3YJIbTaTaM 3KCIICPUMCHTA.

2. KoHTpoJibHBIE BONIPOCHI.

1. ChopmynupyiiTe 11€1b JJa00paTOpHOM padOTHI U OSICHUTE, KaK OHA JOCTUTAETCS?
2. Ha3oBUTE OCHOBHBIE Y3JIbl SKCIIEPUMEHTAIBLHON YCTAHOBKU M YKAXKHUTE UX Ha3HAUCHHE.
3. Kak onpenensiercs cpeiHss TeMIepaTypa CTpyHbI B JaHHOW ycTaHOBKe?

4. 151 gero 3amepsieTcst 6apoMeTpuyecKoe 1aBjIeHUe B JaHHOU padboTe?



5. Kak omnpexaensieTcss KOIWYECTBO TEIJIOTHI, OTAAHHOE CTPYHOM OKPYXKAIOUIEMY BO3IYyXY
MOCPEJICTBOM KOHBEKLIUU?

6. Kak omnpexaensiercs KOJWYECTBO TEIJIOThI, OTAAHHOE CTPYHOH OKPYXKAIOUIEMY BO3IYyXY
IIOCPEACTBOM U3ITyUYEHUS?

7. Yto Takoe cBOOOIHAS 1 BBIHYKJICHHASI KOHBEKITHS?

8. . KakoB ¢u3nueckuii cMbICT U pa3MepHOCTh K03 (HUIIMeHTa TeII00TAaun?

9. Kakue axTopsl onpeaensoT UHTEHCUBHOCTh KOHBEKTHUBHOI'O TEII00OMeHa?
10. . Yto Takoe kpurepuit mogooms?

11. Yto Takoe «omnpenensdronas TeMnepaTypa» u «onpeaesitomuii» pazmep?
12. Kakne KpuTepun Ha3bIBarOTCS «ONPEEIISIOIUMU» U «OIPEAEIIEMbIMU»)?
13. {51 94ero U Kak COCTaBISAIOTCA KPUTEPUATIbHbBIE YPABHECHUS ?

14. Kak ompenensercss Ko3(Q(UIMEHT TEINIOOTHAYd 0 M3 KPUTEPHATBHOTO ypaBHeHUs? Yto
XapaKTepHu3yroT Kpurepuu Nu, gr, pr?

JlaGoparopHasi pabora Ne 6
«HMccaenoBanne NpoueccoB TeI000MeHa HAa FOPU30HTAJIbLHOM TPYOONPOBOAE»

1. Heanb pabotbl. M3ydyeHue mnporeccoB TemIooOMeHa MpH CBOOOAHONW U BBIHYXKIECHHOM
KOHBEKIIMM Ha TOPU30HTAIHLHOM TPYOONPOBOJE. DKCICPUMEHTAIBHOE —OIpeneicHne Kod3(pumueHTon

TCIIOOTAAYN U CPAaBHCHUC UX C BBIYUCIICHHBIMH 110 KPUTCPHUAJIBbHBIM YPAaBHCHHAM.

2. KoHTpoJIbHBIE BONIPOCHI.

1. Chopmynupyiite 1eins 1adopaTopHON pabOTHI U MOSCHUTE, KAK OHA JOCTUTACTCS?

2. HazoBuTE OCHOBHBIE y3J1bl IKCIIEPUMEHTAIBHON YCTAHOBKU U YKAKUTE UX Ha3HAYCHHUE.

3. Kakumu metogamu usMepsieTcs TeMreparypa B JaHHOU padbore?

4. Kak uzmepsieTcst 1 peryJupyercst pacxoJl BO3Jyxa B JaHHOU padbote?

5.110 KaKUM MPU3HAKaM MOXKHO CY/IUTh O CTAllMOHAPHOM pEXHME TEIUI000MEHA ¢ OKpYXkaroIei cpenoit?
6. Kak ocymecTBisieTcss BBIOOD KOHTPOJBHOW OOOJOYKM paccMaTpUBaeMOW TEpMOJMHAMHUYECKON
CUCTEMBI?

7. Jaiite (hopMyIUpPOBKY U MaTeMaTHUECKOE BBIPAKEHUE YpaBHEHHs MEPBOr0 3aKOHA TEPMOJUHAMUKH,
MCIIOJIb3YEMOTO JUIsl PEIICHU 3a/1a4M JAHHOTO OIbITA.

8. Ykaxurte crocoObl OMpesesieHnsl BEIUYMH, BXOJAIIMX B ypaBHEHHE |-ro 3aKoHa TEPMOJMHAMMKH,
UCIIOJIb3YEMOT0 JUISl PELIEHUs 3aJayd JIaHHOTO OIbITa, C IOJHBIM OOOCHOBAHHMEM HCIIOJIb3YyEMBIX
pacyeTHbIX (HOPMYIL.

9. Kakue cymecTBytoT METOABI U TPUOOPHI IS U3MEPEHUS TEMIIepaTyphl, JaBICHUS U pacxonaa?

10. Kak onpezensiercs INIOTHOCTh BO3yXa B YCIOBUAX Ja0OPAaTOPHOI yCTaHOBKHU?

11. Kakue Buapl KOHBEKLIIUU CYHIECTBYIOT, B YEM UX pa3jInuue?

12. B uyem cymHocTh "Teopuum momodus" M Kak C ee IMOMOIIBI0 OMpPEeNstoTcss Kod(p(HUIMEHTHI
TEIJIOOTIAYH ?

13. Kak cocTaBISIFOTCSI KpUTEpUATIbHBIE YPaBHEHUA?

14. CocraBbTe B O00IIEM BHAE KpUTEpPHANbHBIE YpaBHEHMsI IJIsl BBIHYXKJIEHHOH U CBOOOJHOMN
(ecTecTBEHHO) KOHBEKIIUH.

15. KakoB Qu3nueckuil CMbBICI KpUTEpUEB NOJOOMS, BXOAALIMX B YypaBHEHHE JUIsI CBOOOJHOM
KOHBEKIIMH?

16. KakoB ¢u3mueckuil CMbICT KpUTEpUEB IOA00MS, BXOIALIMX B YpaBHEHHE JJS BBIHYXKIEHHOU



KOHBEKIIMH?
17. Yto Takoe "onpeaenseMslil" u "onpenensromui" Kpurepuii?

18. Kak BbIOMpaeTcss Ompenensiouinii (XapakTepHBIi) pasMep W ONpeeNsionias TeMIeparypa Ipu
pacyeTe KpuTepHueB moa00us?



7.4. Onurcanure 1okasarejieu

N KpUTCPUCB OLICHWBAHMA KOMHCTCHHI/Iﬁ Ha PAa3JIMYHBIX 3TallaX HUX q)OpMI/IpOBaHI/ISI, OIIMCAaHHUC IIKAaJIbI

O CHUBAHUA.
Taoanua 7
ILnanupyemsble pe3yJibTaTbl 0CBOCHUS Kpurepuu oneHuBanusi pe3y/ibTaToB 00yyeHus HaumenoBanue
KOMIETCHIINH MeHee 41 6ajioB 41-60 6ams10B 61-80 6aa0B 81-100 6ansoB OLICHOTHOT'0
(Hey10BJIETBOPHUTEJIBHO) (Y10BJ1€TBOPUTEJIBHHO) (xopoo) (OTJIMYHO) cpeacTBa

TCXHOJIOTHMYCCKHX MIPOLUECCCOB HAa BCEX CTAAUAX paSDa6OTKI/I M

HTughp komnemenyuu: OIIK-2 criocoOCH OIb30BaTHCS IPOrPaMMHBIMH KOMILIEKCAMH, KaK CPEACTBOM YIIPABICHHS U KOHTPOJISA, COITPOBOXKICHUS
€CTOPOXKICHUM YTIIEBOJOPOAOB M COMYTCTBYIOMMX ITporieccoB coziiacio PI'OC BO

3HaTh: TepMoauHaMUUECKUE TapaMeTphl
COCTOSIHUS Ta3a, OCHOBHBIE 3aKOHBI
TEpPMOIMHAMUKH W TEIUIONIEpEeaun

@parMeHTapHbIC 3HaHUS

Henonnbie 3HaHMA

CdopmupoBaHHbIe, HO
CoIepIKaIIie OTCTbHBIC
TpO0OEITBI 3HAHUS

CdhopmupoBaHHbIe
CHCTEMATHYECKHE

3HaHUA

KOHMpOaupyiowue

'YMeTh: HCIIONIB30BaTh N3yUCHHBIN MaTepHal 1o
TETJIOTEXHUKE B PELICHUH IPOOIIeM
TEXHOJIOTHYECKHUX MPOLECCOB JOOBIUU U
OTrpY3KH HE()TH U HEPTEIPOTYKTOB

YacTtuuHbIC YMCHUA

Henomnasie YMCHUA

YMeHus oJiHbIe,
OMyCKaloTCs HEOObIIINE

OLINOKHU

CcdhopmupoBaHHbIe

yMeHus

mMamepuanst no
oucyuniune, , 3a0aHus
0J151 KOHMPOJILHOU
pabomwl, 3a0anus 0ns
1abopamopHot

B.]IaJ.IeTb: CIIOCOOHOCTBHIO HUCIIOJIb30BAHUS
[IPOTpaMMHBIX KOMIIJICKCOB 3HAHUH B 00JIaCcTH
TCIJIOTCXHUKH IJI1 Ka4YCCTBCHHOI'O YIIPABJICHU
COIIPOBOXKJACHUS U KOHTPOJIA IMTPOU3BOACTBECHHBIX
TCXHOJIOTUYCCKUX IPOLIECCOB

YacTuyHOE BaJcHUE

HaBbIKaAMU

Hecucremarnueckoe

MPpUMCHCHNE HABbIKOB

B cucrematniaeckom
MIPUMEHEHNHY HaBBIKOB
JIOITYCKArOTCSI TPOOEITBI

VYcnenHoe u
CHCTEMATHYECKOE

MNPUMCEHCHUC HABBIKOB

pabomul, mecmosule
3a0aHus, memol
\pecpepamos, doxrados




8. YueOHO-MeTOAMYecKOe U HHPOPMAIIMOHHOE OOecneyeHre JUCHUIINHbI
a) OCHOBHAsI JIUTepaTypa

1.

10.

11.

12.

13.

AmnppeeB B.B. Terorexuuka [ D1eKTpoHHBIH pecypc]: yueonuk/ Anapees B.B., JleGenes B.A.,
CnecuBnieB b.M1.— Dnektpon. tekctoBwsie nanHple.— CII0.: HanmoHaneHbBIE MUHEpaIbHO-
ceipbeBoii  yHuBepcuter  «lopHeri», 2016— 288 c—  Pexum  mocryma:
http://www.iprbookshop.ru/71706.html.— 3BC «IPRbooks»

TexHuyeckass TEPMOAMHAMHKA U TEIUIOTEXHUKA [DJEKTPOHHBIN pecypc]/ — DIEKTpoOH.
TekcToBble AaHHbIe. XanieHko A.A., Kanmuanyenko M.IO., Bucnoryzos A.H.— CraBponouib:
Cesepo-KaBkasckuii denepanbubiii  ynusepcuter, 2017.— 107 c.— Pexum npocryma:
http://www.iprbookshop.ru/75606.html.— 3BC «IPRbooks»

Pacuer TemiaoBBIX MPOILIECCOB M YCTAHOBOK B MpPHUMEpPax W 3aaadax [DJIEKTPOHHBIA pecypc]:
npaktukym/ I[anait B.B., MuxaitnoB A.I'., barpakoB II.A., Tepebuno C.B., Cnoboauna
E.H.— DOnexktpoH. TekcToBble naHHble.— OMck: OMCKHI roCcydapCTBEHHBIM TEXHUUYECKUI
yauBepcutet, 2015.— 120 ¢.— Pexum pocrymna: http://www.iprbookshop.ru/58098.html.—
OBC «IPRbooks»

Manas D.M. TexHuueckas TEIIOTeXHUKA [DIEKTPOHHBIA pecypc|: yueOHoe mocobue/ Mamnas
O.M., TomukoB J[.B.— DOnexktpoH. TekcTtoBble naHHble.— CapatoB: CaparoBckuii
rocy/apCTBeHHbIN TexHu4eckuii ynusepcuteT uMenu FO.A. INarapuna, ObC ACB, 2014.— 90
¢c.— Pexxum nocryma: http://www.iprbookshop.ru/80120.html.— DBC «IPRbooks»

Mpakun A.H. Pacuer TeminosHepreTHUeCKUX YCTAHOBOK MPOMBIIUICHHBIX MNPEIIPUITUN
[DnexTpoHHbIi pecypc]: mpakTukym/ Mpakuan A.H.— DIexTpoH. TEKCTOBBIE JaHHBIC.—
CaparoB: CapaToBCKHi TOCYJapCTBEHHBIN TeXHUYeCKU yHUBepcuTeT uMenu FO.A. Iarapuna,
OBC ACB, 2015.— 24 c.— Pexum nocryna: http://www.iprbookshop.ru/76510.html.— DBC
«IPRbooks»

Hukonaes FO.E. Temnmodukaiuss ¥ TEIUIOBBIE CeTH [DJIGKTPOHHBIN pecypc|: MpakTUKym/
Huxonaes 10.E., BnoBenko M.A.— DnektpoH. TekcToBble AaHHble.— CapaToB: CapaTOBCKU
rOCyJapCTBeHHbIN TexHudeckuii yausepcureT nmenn H0.A. INarapuna, DbC ACB, 2015.— 36
c.— Pexwum nocryma: http://www.iprbookshop.ru/76520.html.— 3BC «IPRbooks»

JlonoiHUTEILHAA JIUTEpaTypa:

CrossnoB H.M. Teopernueckue OCHOBBI TEIUIOTEXHUKU (TEXHUYECKass TEPMOJUHAMHUKA U
TEIIOMAacco0OMeH) [ DIeKTpoHHBIH pecypc]: yuedHoe mocodue/ CrosnoB H.U., Cmupuos C.C.,
CmupHoBa A.B.— DOnexkTpoH. TekcToBble naHHble.— CraBpomnonb: Ceepo-KaBkasckuit
benepanbHbII YHHUBEPCUTET, 2014.— 226 c— Pexum JI0CTyTa:
http://www.iprbookshop.ru/63139.html.— 3BC «IPRbooks»

Heptorun B.B. Tennomaccoodmen [DnekTpoHHBIH pecypc]: yue6Hoe nmocodue/ [eprorun B.B.,
Bacuibes B.®., VmsmeBa B.M.— DOnektpon. tekctoBeie naHHbie.— CII16.: CaHkr-
[lerepOyprckuil rocynapcTBeHHBIH apXUTEKTYpHO-CTpoUTeNbHBIN yHHBepcuter, O5C ACB,
2016.— 244 c.— Pexum gocryma: http://www.iprbookshop.ru/74378.html.— DOBC
«IPRbooks»

TenyoBble yCTAaHOBKM M OCHOBBI TEIUIOTEXHUKH [DJIEKTPOHHBIM pecypc]: abopaTOpHbIN
npaktukym/ H.II. KynespoBa [u 1p.].— DIeKTpoH. TEKCTOBbIE JaHHble.— benropon:
benropoackuii rocynapcTBeHHbI TexHonornueckuid ynuepcuteT um. B.I. Hlyxosa, ObC
ACB, 2017— 95 c.— Pexum pnocryna: http://www.iprbookshop.ru/80525.html.— 3BC
«IPRbooks»

Typnyes P.A-B., Manaesa M.3. Meronndeckue ykazauus / TepmoanHaMuueckue napamMmeTpsl
Y TPOIIECCHI UCATbHBIX Ta30B. 3aKOHBI HIeaTbHBIX Ta30B U razoBbiec cmecu. [ THU - 2005, 44
c.

Ucaes X.A., Enbmyp3aeB A.A. Meroandeckue ykazanus //TemmoBoit pacder maporeHeparopa.-
I'THH - 2002, 21 c.

Typnyes P.A-B., Manaesa M.3. Meroauueckue ykazanusi/ BTopoil 3akoH TepMOIUHAMHUKU.
Peanbnbie ra3sl (maper) u ux cBoiictea. [THU -2005, 18 c.

Typnyes P.A-B., MagaeBa M.3. Meronuueckue ykazanusi// OCHOBHbIE 3aKOHBI TEIIOOOMEHA.
I'THH - 2005, 25 c.



B) IPOrPaMMHOE H KOMMYHHMKAIlHOHHOE o0ecrevyeHne

1. DnexTpoHHBI KOHCIEKT JIEKUMH U DIEKTPOHHO-OOYYAIOUIMH KOMIUIEKC M0 JAWUCIUILINHE
«TexHnueckass TepMOJMHAMUKA U TEIUIOTEXHUKA

2. TecTsl 17151 KOMIIBIOTEPHOTO TECTUPOBAHUS CTYCHTOB.

r). Humepnem pecypc - WWW.QStoU.ru snexkmponnas ouoruomexa DbC «IPRbooks»?
“Koncynomanm cmyodenma”, “ibooks”

NuTepHeT-pecypenbl

thermophysics.rusmodules.php?name=PagesAd&pa...pid...

book-pdf.org>physics/file6014.html

fondknig.com»main...termodinamika i teploperedacha...

eknigi.orgrnauka _i...termodinamika-i-teploperedacha. ..

msmakarov.narod.ru>html/ctheme.html

teplotexnika.ucoz.ru»load/1

techliter.ruy...lekcii/termodinamika. ..teploperedacha. ..

termopower.rurtehnicheskaya-literatura/126-lekcii. ..

O N g~ W

booksqgid.com>...tekhnicheskaja-termodinamika-i.html

[EEN
©

eknigi.orgrnauka _i...termodinamika-i-teploperedacha. ..

9. MaTepua/IbHO-TeXHHYECKOE O0ecneuyeHue JUCITUTTIMHBI
1. Kimace ¢ MNEPpCOHAJIBHBIMHU KOMIIBXOTCpAMH I HNPOBCACHHA IMMPAKTHUUYCCKUX 3aHATUN U

BUPTYaJIbHBIX TAOOPATOPHBIX PabOT.

Tennorexnuka (Hanuuue obopynosanus u TCO)

1 Jlaboparopusrii kommieke "Teronepenaya npu kouBekuuu u o6ayse" TIIK-010-9JIP-01
(9 nabopaTopHbIX padboT)
1. Temnonepenaya mpu KOHBEKIUH U 001yBe cTepxHs (Peanbras)
2. Temnonepenaya npu KOHBEKIIUHU U 001yBe paauatopa (Pearvras)
3. Temuonepenaya mpu KOHBEKIMU 1 00ayBe 1mapa (Pearvrast)
4. Tenonepenaya npy KOHBEKIMU U 00/1yBe TUIaCTUHBI (Peanvhas)
2 Y4eOHo-naboparopubiit Komruieke «TennooOMeHHUKN» (4 1a00paTOPHBIX pabOTHI)
1. UccnenoBanue TpyOuaToro TenjaooOMeHHuKa (Peanvhast)
2. HccrnenoBaHue MiacTMHYATOTO TeIIooOMeHHUKa (Peanvhas)

3 BupryanpHslif mporpaMMHBIi 1abopaTopHbli kKomiuieke "Temnorexnuka" (6 madop. padoT)
BJIP_Nel. IlepBblii 3aKOH TEPMOJIMHAMUKH B IPHIIOKEHNUHN K PEIIEHUIO OJIHOTO U3 BUJIOB
TEXHUUYECKUX 3a7ay;

BJIP_Ne2. Onpenenenne napaMeTpoB BIIAXKHOTO BO3yXa;

BJIP MNe3. ViccnenoBanue mporiecca HCTEUSHUsSI BO3IyXa Yepe3 CYKHUBAIOIIEECs COILIO;

BJIP MNe4. Onpenenenue ko3 puiineHTa TEmIonpoBOAHOCTH TEMION30JIALIMOHHOTO MaTepHraa;
BJIP MNo5. TerutooTnada BEpTUKAIBHOTO IWJIMHPA IPU €CTECTBEHHON KOHBEKLINH;

BJIP MNe6. VccnenoBanue mpolieccoB TEIO0OMEHa Ha TOPHU30HTAILHOM TPyOOIIpOBOJIE.

4 Buptyanbneiii yueOHbIN KoMILIeKC «TernaoBble 2IeKTPOCTaHIIUN

5 KoMIieKT IJIaKaToB 560x800 mM, M306pakeHne HAHECEHO HA IIACTHKOBYIO OCHOBY TOJIIMHOM 4 MM U pa3MepoM
560x800 mm. N300paxeHue 06magaeT BOOJOCTOMKUMH CBOMCTBaMU. KakIbIil miakaT UMeeT 3JIEMEHThI KPETIEHHUS K
CTCHC.

5.1 | Texuunueckas TepmoanHamuka (16 mr.)

5.2 | «Temmomaccoodmen» 16 mir.

6 :‘)JIeKTPOHHbIe IIJIAKATBI JleMOHCTpaIMOHHBIE KOMIUIEKCHI HA 6a3e MyJIbTHMEHA-TIPOEKTOPa (KOMIUIEKT 3JIEKTPOHHBIX

makaToB Ha CD, mynsTuMenua-npoektop BENQ, HoyTOyK, 2kpan 1,5x1,5 m):):



http://www.gstou.ru/
http://www.thermophysics.ru/
http://www.thermophysics.ru/modules.php?name=PagesAd&pa=showpage&pid=17
http://book-pdf.org/
http://book-pdf.org/physics/file6014.html
http://fondknig.com/
http://fondknig.com/main/60714-tekhnicheskaja_termodinamika_i_teploperedacha_kurs_lekcijj.html
http://eknigi.org/
http://eknigi.org/nauka_i_ucheba/58097-texnicheskaya-termodinamika-i-teploperedacha-kurs.html
http://msmakarov.narod.ru/
http://msmakarov.narod.ru/html/ctheme.html
http://teplotexnika.ucoz.ru/
http://teplotexnika.ucoz.ru/load/1
http://techliter.ru/
http://techliter.ru/load/uchebniki_posobya_lekcii/termodinamika_teplotekhnika/termodinamika_i_teploperedacha_bolgarskij_a_v_mukhachev_g_a_shhukin_v_k/68-1-0-147
http://termopower.ru/
http://termopower.ru/tehnicheskaya-literatura/126-lekcii-po-termodinamike.html
http://www.booksgid.com/
http://www.booksgid.com/other/19193-tekhnicheskaja-termodinamika-i.html
http://eknigi.org/
http://eknigi.org/nauka_i_ucheba/58097-texnicheskaya-termodinamika-i-teploperedacha-kurs.html

Texandeckas TepMoaruHaMuka (86 1ir.)

o

Tennomaccooomen(122 mr.)

IIpe3enTanun:

Teronepenaya

TenoBrle 1 aTOMHEIC OJICKTPOCTAaHIUU

JIBurarenn BHyTPEHHETO CrOpaHus

DU3HKO-XHUMHUYECKUE OCHOBBI COBPEMEHHON SHEPIreTUKHU

DHeprocOepeKeHUE U e poJib B )KM3HU o01ecTBa (52 ciaiiioB);

MeponpusTus 1o 3HeprodPpPeKTHBHOCTH U 3Heprocoepekenuto (20 cnaiiion);

N[OOI WN|E-

Oco0EHHOCTH peaTu3alny IPOrpaMM SHEProCOCPEIKECHHUS M SHEPreTUIECKON AP (HEKTUBHOCTH JIJIS
O10/KETHBIX opraHu3anuii (9ciaiiioB);

oo

Dneprobanancel TOP ux cocrosinue u kinaccudukanus (11 crnaiigos);

PacueTHbIil aHATN3 SHEPreTHYECKUX TTOTOKOB 1 OaancoB (11 craiinos)




CocTaBuTe/Ib:

JlotieHT Kadeapsl
«TermmoTeXHUKa ¥ THIPABITHKA

CorJyacoBaHo:

3aB. kad. «TermmoTexHUK
Y THPABIIAKAY»

3aB. kadenpoit «kbPOHI M»

K.T.H., JOLIEHT

Hupextop IYMP, k.p-M.H., AOLIEHT

I
,//6// /P.A-B. Typnyes/

&
//6// /P.A-B. Typmyes/

/ZZ/// /AILL Xanazos/
7

‘ /M.A. Maromaesa/




