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1. HCJ'II/I H 3aJ1a41 OCBOCHHUS JUCIUIIJIMHBI

OCHOBHBIMH LEJIAMHU HU3YUYCHUA NJUCHUIIIIMHBL «TepMO,Z[I/IHaMI/IKa U TCIUIONCpCaava» AB-

JIAOTCA

- HOATOTOBKA CTYACHTA K ACATCIBHOCTU B COOTBCTCTBHUU C KBaHH(I)HKaHHOHHOﬁ XapaKTCPUCTU -

KO MO HAaNpaBJICHUIO;

- OCBOCHHE OCHOBHBIX 3aKOHOB TEPMOJIMHAMUKH, OCOOEHHOCTEH 1 00JIacTeil MX MPUMEHEHUS, -
- 3HAKOMCTBO CO CITIOCO0aMU MepeHoca TEMIOThl M MX OCHOBHBIMH 3aKOHAMHU.

OcHoOBHBIE 3a1a4M U3YyUYECHUS TUCUMIUIMHBI « TepMoarHaMuKa U Terionepeaayar
- (opMupoBaHUEe 3HAHUA U YMEHUN, HEOOXOMUMBIX JIJII CAMOCTOSITEIbHOT0, 0OOCHOBAHHOTO U
apryMEHTHPOBAHHOTO BBIOOpA METOAOB PEIICHUS MPUKIAJHBIX 33a/a4 TEPMOIMHAMHUKU M TE-

Jonepeiayy;

- O3BHAKOMIJICHUC C NTPUHIHUIIOM pa6OTBI OCHOBHBIX TCIINIOTCXHUYCCKUX YCTPOﬁCTB;

2.Mecto qucuuiiinHbl B cTpykrype OII 0akanaBpuara

VYyebHas qucuuiuinHa « TepMoIuHaMuKa U Teruionepeaada» BXOAUT B OJ0K 00s3aTeIbHBIX
y4eOHBIX JUCHUIUIMH 0a30Boit yactu 6azoBoro nukia (b.1.1.19) obpazoBaTenbHOM nporpaMmbl

OakanaBpuara.

3.IlepeyeHpb MIIAHUPYEMBIX Pe3ya1bTATOB 00y4eHHsl 10 JUCHHILIHHE (MOLY110), COOT-
HeCEeHHbIE C IVIAHNPYEeMbIMH Pe3yJIbTATAMM 0CBOCHHUSI 00pa30BaTe/bHON NMPOrpPaMMbl.

B pesynbraTe ocBOeHUS AUCHUIUIMHBI (MOAYJIs1) Y 00ydaronuxcsi GOpMHUPYIOTCS CIETy-
IOII[E€ KOMIIETEHIIUHU U TOJIKHBI OBITH JOCTUTHYTHI CIEAYIOIINE PE3YIbTaThl 00yUeHUs KaKk

stan (OPMUPOBAHUSA COOTBETCTBYIOIIUX KOMIIETEHLLUN:

KOI[ KOMIIETCHI MU

B pe3yabTarte ocBoeHus
o0pa3oBaTebHOM
NporpaMmsbl 00yyarommii-
csl 10JIZKeH 00/1a1aTh

IlepeyeHb NJIAHUPYEMBIX pe3yJbTATOB 00y4e-
HUSl 10 JUCHHUTIJIHHE

OIIK - 5

CriocobeH UCIoIb30BaTh
OCHOBHBIC 3aKOHOMEPHO-
CTH, ACICTBYIOLINE B
MPOIECCE M3TOTOBICHHS
MAIIHHOCTPOUTEIBHBIX U3~
Jenuit TpebyemMoro Kave-
CTBa, 3aJIaHHOTO KOJIMYe-
CTBA IPU HAMMCHBIIUX
3aTparax 00IEeCTBEHHOTO
Tpyna

HOIIK-5.1. 3HaeT OCHOBHBIE 3aKOHOMEPHOCTH,
JNEeHCTByIOIME B  NPOLECCe  HU3TOTOBICHHS
MaIINHOCTPOUTENBHBIX M3JeNuil TpebyeMoro xa-
YeCTBa, 33JaHHOTO KOJIWYECTBA MPU HAMMEHBIINX
3arparax OOIIECTBEHHOTO TpyAa

HOIIK-5.2. Mcnionp3yeT OCHOBHBIE 3aKOHOMEPHO-
CTH, JICWCTBYIOLIME B IIpOIecce HW3rOTOBJICHUS
MaIIMHOCTPOUTENBHBIX H3JeNUil TpedyeMoro xa-
4YecTBa, 33JaHHOTO KOJIMYECTBA MPU HAMMEHBIINX
3aTpaTax OOIIECTBEHHOTO TPy1a

HMOIIK-5.3. Bnameer HaBBIKAMH HW3TOTOBIIEHUS
MaIIWHOCTPOUTENBHBIX M3Jenuil Tpebyemoro ka-
4YecTBa, 33JaHHOTO KOJIWYECTBA MPU HAaMMEHBIINX
3arparax OOIIECTBEHHOTO TPyAa




4.CTpyKTYypa U coJepKaHue TUCUMIIIIHHbI

OO0mast Tpy1I0EMKOCTh JAWCIUIUIMHBI B OYHO# (popme COCTaBiseT 3 3aU€THBIX €IUMHUII,
T.e. 108 akameMuyeckux yaca, KOTOpPbIe BKIIOYAIOT ayJUTOPHYIO paboTy (JIEKIHUU, CEeMUHAPH U
MPaKTUYECKHUE 3aHSTH), a TAKXKE CAMOCTOSTENIbHYIO0 paboTy cTyaeHToB. DopmMa KOHTPOIISI — 3a-
YeT.

CTpyKTypa U coAepkaHue TUCHMIUIMHBI « TepMoanHaMuKka U Teruionepenada» Mo cpo-
KaM U BUJaM paboTel oTpaxeHsl B [Ipunoxxenun 1.

4.1. Coaepxanue pa3iejioB IMCHUINIMHBI

Pa3nea 1. Ilpenmer u meton TepmoanHamMukid. OCHOBHBIE TepMOAUHAMUYeckue QyHKIuu. 1
3aKOH TEPMOJMHAMUKH U €ro YacTHble ciayyau. [lapameTrpsl ujaeanbHOro rasza. TepMudeckue u
KaJIOpUYECKUE TTapaMeTphbl. Y PaBHEHHE COCTOSHMS UACATbHOTO rasa. TemmoeMkocTs. McTuHHas
U CpeIHSS TETIOEMKOCTh; TeIJIOEMKOCTh U300apHOT0, U30XOPHOTO U MOJIUTPOITHOTO MPOIIECCOB,
ypaBHeHrue Maiiepa; maccoBasi, 00beMHast M1 MOJISIpHAs TETNIOEMKOCTD, CBSI3b MEXIy MacCOBOM U
MOJISIPHOM TEIIIOEMKOCTBIO.

Pasznea 2. TepMoanHaMHUECKHE MPOUECCH UCATbHBIX Ia30B. PaBHOBECHBIE U HEPABHOBECHBIE,
oOparuMble U HeoOpaTumble mporecchl. [lonmuTpomnHelii mpollecc kak Hambosee oOmwmii, ero
yacTHple ciydad. PabGouas W TeruioBas JauarpaMMbl, H300pa)keHue ImporeccoB. Pacuer
MPOLIECCOB HACAIBHOIO Ta3a (pacueT HayajdbHBIX M KOHEYHBIX IapaMEeTpOB, OIMpEICICHUE
TEPMOJUHAMHUYECKUX (QYHKIUHI, pabOThI U TETJIOTHI).

Paznen 3. II 3akoH TepMOIWHAMUKUA [UJIsI OOpaTMMBIX ¥ HEOOPAaTUMBIX IPOIIECCOB.
Marematnueckoe BeipakeHue Il 3akoHa (MPUHIUIT CYIIIECTBOBAHUS M BO3PACTaHUS SHTPOIIHH).
DopMyIHPOBKH BTOPOTO 3aKOHA.

Pa3nen 4. Kpyrossie mporeccsl ni MUkibL. [IpsimMbie u oOpaTHbie UKIIb. O1ieHKa

3¢ (HEeKTUBHOCTH IIMKJIOB TETUIOBBIX JBUTaTeNIel U XONIOAMIBHBIX ycTaHoBOK. [{uki KapHo kak
ATaJHHBIN ¢ TOYKH 3peHus Tepmuueckoro KIIJI, ero nocronncTBa u Henoctatku. LMK
peanbHBIX TEIUIOBbIX ABurareneit: Orro, Juzens u Tpunkiepa.

Pa3nen 5. Termmoo6men. OcHOBHBIE TIOHATHS U OTIpeiesieHns. Buapl TermiooomeHa.
TemnmonpoBonHocTs. ['unote3a @ypoe. AuddepennnanbHoe ypaBHEHHE TETUIOMPOBOIHOCTH.

VY coBUS OMHO3HAYHOCTH.

Pa3nea 6. TermnonpoBoJHOCT TIPH CTAIMOHAPHOM pekuMe. Perenne auddepeHnnaibHoro
ypaBHEHUS TEIJIOMPOBOAHOCTH C YYETOM IPaHMUYHBIX yciaoBuil. OmnpeneneHue s MIOCKOW
UAJIUHAPUYECKOU CTEHOK IJIOTHOCTHU TEIJIOBOTO MOTOKA U pacipeiesieHus TeMIIepaTyp 1o
TONIIKHE NTpU TpaHnyHbIX ycennoBusx [ u Il poxa. Kputnueckuii tuameTp U30JSILMUH LVJIAHIPH-
YECKUX CTEHOK.

Pa3nen 7. Hecranmonapnas tersonpoBogHocTh. Teopust mogo6us. [lonydyenue uncen @ypbe u
buo. Pemenue 3a1ay HecTallmOHAPHOM TEMJIONPOBOAHOCTH JUIsl INIACTUHBI U LIWJIMH]IpA C
MTOMOIIIBI0 HOMOTPaMM.

Pa3nen 8. KouBekTuBHBIN Temaoo0MeH, ero Buabl. 3akoH HeioToHa —Puxmana.
JuddepennnansHbie ypaBHEHHS KOHBEKTHBHOTO TEIUIOOOMEHA — YpaBHEHUE YHEPTUH,
ypaBHEHUS ABWKCHUS U CIUIOMIHOCTH. KpuTepun KWHEMaTH4eCKOro U TETIOBOTO MOA00US.
Pa3znen 9. Mexanu3m B3auMOACHCTBHSA MEXKAY KMIKOCTHIO U MIOBEPXHOCTHIO TBEPAOI0
Tes1a. OCHOBBI TEOPHH MOTPAHUYHOIO CJIOS .

[TonsiTHe 0 MMHAMHYECKOM M TETIJIOBOM TOTPAHUYHBIX ClIosX. [IpencTaBieHue o CTpykType Typ-
OyJIEHTHOTO TIOTPAHUYHOTO CIOA.

Pasznen 10. Tensioornaya npyu BEIHYKAEHHOM /IBHKEHHUH.



I'maponmnamuueckas crabunuszanus. [poduns ckopoctu. Kpurepuiit @pyna. Uncno Ditnepa.
Kpurepuu Ilekne u [Mpanarnsa. Yucno Hyccenbra. [Ipoduins TemnepaTypsl B yCIOBHIX TEILIO-
o0MeHa MEXy OBEPXHOCTBIO TBEPOro Tejla U MOTOKOM >KHUJIKOCTH.

[IpononsHOE 0OTEeKaHUE MIACTUHBI. TedeHne KUAKOCTU B TpyOax pa3nuyHoro ceyenus. [lome-
peuHoe o0TekaHue HUIuHApa. SIBieHue oTpbiBa. Vi3MeHeHHne kK03 duiineHTa TemIo0T1auu Mo
NepUMeTpy nonepeyHo-o0Texkaemoro nuiauHapa. [lyuxu tpy0. CTpykTypa 000011IEHHBIX YpaBHe-
HUM.

Pazpnen 11. Teriooraaua npu ¢cBOOOTHOM IABHKEHHH.

Mexanusmbl iporiecca. @opmbl ABMKEHUS B 00sbiioM oobeMe. Kpurepuu [Nanunes, Apxumena,
I'pacroda. CtpykTypa 0000IEHHOT0 ypaBHEHHS Ul pacdeTa MHTEHCUBHOCTH TEINIOOOMEHA.
KoHBeKkTHBHBIH TEI000MEH B OrpaHUYEHHBIX TPOCTPAHCTBAX.

Pazgen 12. Tennoo6mennble anmapatbl. Kiaccudukanus TemIoOOMEHHBIX anmnapaToB.
Cxembl JBUKEHUSI TEIJIOHOCUTENEH B TEIJIOOOMEHHBbIX amnmapaTtax. OmpesenieHue CpeaHero
TemreparypHoro Hanopa. [IpuHIun pacuera pekynepaTUBHBIX TEIIOOOMEHHBIX aIIapaToB.

5. O0pa3oBaTe/ibHbIE TEXHOJOTHH.

Metoauka npenoaaBaHus TUCHUILUIMHBI « TepMoarMHAMUKa U TeIUIoNepeiada» 1 peaau3a-
11Ul KOMIIETEHTHOCTHOTO MOAXO0/Aa B M3JI0KEHUHM U BOCIPUATUM MaTepHala MpeaycMaTpUBacT
HCIIOJIb30BaHUE CIIEAYIOIINX aKTUBHBIX M MHTEPAKTUBHBIX ()OPM MPOBEACHUS TPYIIOBBIX, HH]IU -
BUYAJIbHBIX, ayIUTOPHBIX 3aHATUHA B COYETAHWU C BHEAYJUTOPHOW paboToii ¢ 1eibio popmu-
pOBaHMS U pa3BUTHUS POHECCHOHATBHBIX HABBIKOB 00YYaIOIINUXCSI:

- JIEKLIMOHHbIE 3aHATHUS C UCIOJIB30BAaHUEM IIpe3eHTauui B nporpaMmme Microsoft Power
Point
- HpaKTI/I‘—IeCKI/Ie 3AHATHUA
— TOJTOTOBKA K BBHITIOJTHEHUIO KOHTPOJIBHBIX padoT;
— 3aIlliTa U UHAUBUIYAIbHOE 00CYXICHUE pacueTHO-TpaduIecKux padboT;

6. OueHouyHbIe cpelcTBa IS TeKYLIero KOHTPOJISI yCIeBaeMOCTH, NIPOMEKYTOYHOH aT-
TeCTALMM 10 UTOTaM OCBOCHHSI AUCHMINIMHBI U y4eOHO-MeToAuYecKoe odecreyeHue caMmo-
CTOSITEJIbHOM PadoThI CTY/AEHTOB.

- BBITIOJIHEHUE KOHTPOJBHBIX PaboT, MPeayCMOTPEHHBIX paboyeil mporpaMmoit;

— BBINIOJIHEHUE U 3alUTa PacyeTHO-rpaduuecKux pador.

VY enbHbIN Bec 3aHATUN, MPOBOJUMBIX B MHTEPAKTUBHBIX (pOopmax, OmMpesiesieH TIaBHON
1eJIbI0 00pa30BaTeNbHON MPOrpaMMBbl, 0OCOOEHHOCThIO KOHTHHICHTA 00YyYaroIuXcs U COoAeprKa-
HUeM aucuuIuinHbl « TepMonuHamMuKka U Temonepeaada» U B 1ejaoM cocrtasisieT 50% aynu-
TOPHBIX 3aHATUN.  3aHATHA JIEKIMOHHOTO THMA cOocTaBisAoT 33% OT o0beMa ayIUTOPHBIX
3aHATUH.

OneHouHbIE CPECTBA TEKYILETO KOHTPOJIS yCIIEBAEMOCTH BKJIKOYAIOT 3a/1aHUS U BOIIPOCHI
KOHTPOJIBHOH paboThl, SK3aMEH IO IUCIUIUINHE.

6.1. ®oH OLIEHOYHBIX CPEACTB /JIsl MPOBeJIEHUs MPOMEKYTOYHOM aTTecTanun 00y-
YAKOLUXCS M0 JUCHUIUINHE (MOYJII0).



6.1.1. Ilepeuenb KOMIETEHIIUHN C YKA3aHUEM ATANOB UX (POPMUPOBAHUS B MPOIIEC-
CE€ OCBOCHHUS 00Pa30BATEIHHON MPOTPAMMBI.
B pesynbpTaTe 0cBOCHUS TUCIUTIIUHBI (POPMUPYIOTCS CIICTYIONTUE KOMIIETEHITUN:

Kon xomme- B pe3y/abTaTe ocBOeHHUsI 00pa30BaTeILHON NPOrPaMMbl 00yJaOIHiics 10/KeH
TeHIHH 00J1a1aTh
OIIK-5 CriocoOeH UCT0JIb30BaTh OCHOBHBIC 3aKOHOMEPHOCTH, ACHCTBYIOIINE B IIPOIIecCe

H3TOTOBJICHHUA MAIIMHOCTPOUTCIIbHBIX HSHCHHﬁ Tpe6yeM0Fo KadyeCTBa, 3aIaHHOI'O KOJIH -
YCCTBA NIPpHU HAMMCHBIIUX 3aTpaTax 06H.I€CTB€HH01"O Tpyaa

B mporecce ocBoeHHs 00pa3oBaTeNbHONW MPOTpaMMbl JaHHBIE KOMIIE-
TEHIIUU, B TOM YHCIIE WX OTIEIbHBIE KOMIIOHEHTHI, ()OPMHUPYIOTCS TIOITAITHO B
X0JIe OCBOCHHS 00yYaIOIUMUCS TUCITUIUINH, B COOTBETCTBUU C YUY€OHBIM TUIAHOM
U KaJeHJAApHBIM TpaduKoM y4eOHOro mpoiiecca.

6.1.2. Illkana oneHnBaHus pPe3yJIbTATOB MPOMEKYTOYHOM aTTeCTALMHU U X ONIHCAHHUeE:

[Toka3zareneM OIleHMBAaHWSA KOMIIETCHIIMM Ha PA3JIMYHBIX dTanax ux GopMu-
pOBaHUS SIBJISIETCS JIOCTMDKCHHE OOYyYalONMMUCA ITUTAHHPYEMBIX Pe3yJbTaTOB
OOy4eHHMsI IO JUCITUTUTHHE.

OIIK-5 CrocoOeH UCroab30BaTh OCHOBHbBIEC 3aKOHOMEPHOCTH, ICHCTBYIOIINE B MPOIECCE
M3TOTOBJICHHS MAIIMHOCTPOUTENILHBIX U3/ENUil TpeOyeMOoro KayecTBa, 3a1laHHOTr0 KOJHYeCTBa
MIPU HAaMMEHbBILUX 3aTpaTax 00IIECTBEHHOrO TPy

B mporecce H3TOTOBJICHHS
MAIIHHOCTPOUTENBHBIX  U3CIHIA
TpeOyeMoro KadecTBa, 3aaHHOTO
KOJIMYECTBA TIPU HAUMEHBIIUX
3aTparax oOIIECTBEHHOTO TPy Aa

COOTBETCTBHE CJIECAYIOLIUX 3HAHUM:
3HaHHE OCHOBHBIX 3aKOHOMEpPHOCTEH,
JNEHCTBYIOIIUX B IPOIIECCE H3TOTOBIIC-
HUSI MAIIMHOCTPOUTEIbHBIX — H3/ETHI
TpeOyeMoro KauecTBa, 3aJJaHHOTO KOJIH-
9YecTBa TIPU HAaWMEHBIIMX 3aTparax
00IIeCTBEHHOTO TPyAa

IMoka3zaTesb Kpurtepuu oueHuBanus

He 3auer 3auer
HOIIK-5.1.  3maer  ocHoBHBIE | OOyYalONIMKCS IEMOHCTPHUPYET moi- | OOy4arommiics
3aKOHOMEPHOCTH, JCHCTBYIOIIME | HOEe OTCYTCTBHME MIIM HEJOCTATOUHOE JIEMOHCTPHPYET

TIOJIHOE COOTBET-
CTBHUE CIIEy-
TOIIUX 3HAHUM:
3HaHHE OCHOBHBIX
3aKOHOMEPHO-
cTel, NeUCTBY-
IOIIUX B TIpolecce
H3TOTOBIICHHS
MaIIMHOCTPOH-
TEJIHBIX M3JENNi
Tpebyemoro kade-




CTBa, 3aJaHHOTO
KOJIMYECTBA MPU
HAUMCHBIINX
3arpaTax obmie-
CTBEHHOTI'O TPYa.
OO6yuaromuiics
CcBOOOIHO OITe-
pupyer npuoo-
PETCHHBIMHY 3HA-

HHSAM.

HOIIK-5.2. HWcnonb3yeT OCHOB-
HBIC 3aKOHOMEpPHOCTH, ICHCTBY-
IOIUE B MPOLECcCe U3TOTOBICHUS
MAaIIUHOCTPOUTEIbHBIX U3JIETUN
TpebyeMoro KauecTBa, 3aaHHOTO
KOJIM4YeCTBa IIpM HAWMMCEHBIIUX
3arpaTax OoOIIECTBEHHOTO TpyIa

OOyyJaromuiicss IEMOHCTPHUPYET TOJ-
HOE€ OTCYTCTBHUC WM HEIOCTATOYHOE
COOTBETCTBHUE CIIECAYIOLIUX YMEHUM:
HCIIOJIb30BAHNE OCHOBHBIX 3aKOHOMEP-
HOCTEH, JAeHCTBYIOHNMX B Ipolecce
HU3IrOTOBJICHUA MAallIMHOCTPOUTEIbHBIX
u3genuii TpedyeMoro KadecTna, 3ajaH-
HOI'0 KOJHMYECTBA IIPpU HAUMCHBIINX
3arpaTax oOIIECTBEHHOrO TPyAa

OO6yuaromuiics
JIEMOHCTPUPYET
MOJIHOE COOTBET-
CTBHUE cueny-
OIIUX YMEHUM:
UCIOJIb30BaHUE
OCHOBHBIX  3aKO-
HOMEpPHOCTEH,
JNEUCTBYIOIIUX B
npoiiecce
HM3TOTOBJICHUS
MAIIHHOCTPOH-
TEJILHBIX H31EITUU
TpedyeMoro Kave-
CTBa, 3aJaHHOTO
KOJMYECTBA IPH
HaMMEHBIINX
3arpaTax  oOmie-
CTBEHHOTO TPY/a.
OO6yyaromuiics
cBOOOHO OITe-
pupyeT mpuoo-
PETEHHBIMU 3HA-

HHSAM.

HOIIK-5.3. Bnageer HaBEIKamMu
HU3TOTOBJICHUS MalIHHOCTPOH-
TEeNBHBIX H3JeNuid TpedyemMoro
KavecTBa, 3aJJaHHOTO KOJHUYECTBa
Opy  HAMMEHBIIMX  3arparax
OOIIIECTBEHHOTO Tpyia

OOyyJaromuics 1eMOHCTPUPYET TOJ-
HOE OTCYTCTBHUE WU HELOCTATOYHOE
COOTBETCTBUE CIIEAYIOIMX HABBIKOB:
BIaZIcHUEC HAaBBIKAMH  W3TOTOBJICHHUS
MAIIMHOCTPOHUTEIBHBIX U3JENUi Tpedy-
€MOro KayecTBa, 3aJJaHHOT0 KOJIMYECTBa
IIPY HaNMEHBIINX 3aTPATax OOIECTBEH-
HOTO TpyJa

OO0yuaromuiics
JIEMOHCTPUPYET
MOJTHOE COOTBET-
CTBUE CJIEIY-
FOIIMX HABBIKOB:
BJIaJICHHUEC HABbI-
KaMH M3TOTOBJIE-
HUSI MAITMHO-
CTPOMTEIBHBIX
u3nenuii Tpedy-
€MOTO KauecTBa,
3aJ[aHHOTO KOJIH-
4ecTBa Mpu
HaMMEHBIINX




3arpaTax oorie-
CTBEHHOT'O Tpy/a.
OO0yuaromuiics
CBOOOIHO oTIe-
pupyeT mpuoo-
PETCHHBIMH 3HA-
HUSIM.

[IIkaJbl OLIECHUBAHUS PE3YIBTATOB POMEKYTOUHOM aTTECTALMU U UX OIKCa-
HUE:

dopmMa NPpOMEKYTOYHOM aTTeCcTAlUM: 3 ceMecTp 3a4erT.

[TpomexxyTouHas arrectrauus oOydarommxcs B (opme 3ayéra MPOBOJIUTCS
[0 pe3yJibTaTaM BBIIIOJIHEHUS] BCEX BUJOB y4yeOHOM padOThI, MPEayCMOTPEHHBIX
y4eOHBIM IIJIJAHOM MO JAHHOW JUCLMIUIMHE, IIPU ATOM YUYUTBHIBAIOTCS PE3YJIbTAThI
TEKYILIEro KOHTPOJS YCIEBAEMOCTH B TeueHue cemectpa. OLeHka CTeneHu I0-
CTHDKEHHS] 00y4arolUMUCS MIAHUPYEMBIX PE3yIbTaTOB OOYUYEHHS MO JUCIUIUIMHE
IIPOBOJUTCS IIPETNOJABATEIEM, BEAYIIUM 3aHATHUSA 10 JUCHMIUINHE METOAOM JKC-
nepTHOM oOneHku. Ilo Wroram mNpoOMEKYTOYHON AaTTeCTalUud MO JUCLUIUIMHE
BBICTABJISIETCS OLICHKA «3a4TEHO» WA «HE 3a4TCHO».

O0s13aTeJIbHBIMH YCJIOBHAMHM MOATOTOBKH CTYAEHTA K IPOMEKYTOYHOMI
aTTeCTALMM SIBJISICTCS BBIMIOJIHEHUE CTYACHTOM BCEX NPEIyCMOTPEHHBIX pPaldoT
JAHHOM TMCLUIIIINHBI.

IIxana oue-
Onucanne

HUBaHUS
BrimosiHeHb! Bce 00si3aTe/ibHbIE YCJI0BUS MOATOTOBKHU CTY/A€H-
Ta K TPOMEKYTOUHOH AaTTeCTAUMU, NPedyCMOmMpPeHHble
npoepammou oucyuniunsl. CTYIAEHT JIEMOHCTPUPYET COOTBET-
CTBWE 3HAHWW, YMEHUH, HABBIKOB MPUBEJICHHBIM B TA0JIUIIAX TIO-

3auTerHo Ka3aTeJel, omepupyeT MPUOOPETCHHBIMU 3HAHUSMH, YMCHUSIMH,

HAaBBIKAMH, MPUMEHSET UX B CUTYALMSIX MOBBIILICHHOW CIIOKHO-
ctd. IIpu 3T0M MOTYT OBITH IONYIIEHBI HE3HAUUTEIbHBIE OLINO-
KM, HETOYHOCTH, 3aTPYJHECHUS IPU AHATUTHYECKUX ONEPALUsX,
MIEPEHOCE 3HAHUW W YMEHHMI Ha HOBBIE, HECTAHJIAPTHBIE CUTYya-
LWH.

He 3auteno | He BbInonHEHBI 00si3aTe/IbHbIE YCJIOBHS MOATOTOBKH CTY/ACH-
TAa K MPOMEXKYTOYHOH aTTeCTALUMHU, n1pedyCMOmpeHHbvle
npozpavmot oucyuniunsl, NJIW cTyneHT 1eMOHCTpUpYET HEMOJI-
HOE COOTBETCTBUE 3HAHUM, YMEHHUH, HABBIKOB IPUBEICHHBIM B
TabIuLAaxX IOKa3aTesel, JO0MYyCKAaroTCsl 3HAYUTEIbHbIE OIIMOKH,




MIPOSIBJISIETCS. OTCYTCTBUE 3HAHUN, YMEHHM, HABBIKOB I10 PsIAY I10-
Ka3areyen, CTYAEHT MWCHBITBIBACT 3HAYUTEIIbHBIE 3aTPYyIHEHUS
IIPY ONIEPUPOBAHUHN 3HAHHUSIMH U YMEHUSMU IIPU UX NEPEHOCE HA
HOBBIE CUTYyallNH.

7. Y4eOHO-MeTOoAMYecKOe U MHGOPMAIIMOHHOE o0ecnedeHne JUCHUILTHHBI.

a)OcHoBHasi IMTEpaTYpa

Hcauenko B.II., Ocunosa B.A., Cykomen A.C. Temnonepenava. M.: Oneprus, 1969

Kupunnun B.A., CerueB B.B., lleitnanun A.E. Texunueckast tepmoauHamMuka. -M.:

WUz parensckuii njom MOU. 1979.

3. HOpaeB b.H. «Texauuueckast TepmoauHaMuka. Terionepenada». M.: Beiciias mkona,
1988

0) onoHuTeIbHAS JIUTEPATypa

N —

1.KpacnomekoB E.A., Cykomen A.C. 3anaunuk no temionepenade. M.:Ouneprus, 1980.
2. Ilokycaes B.I'. IIpaktuky™m no temnonepenave. -M.:M3a-s0 MI'VUO, 2009.
3. 3omotoB B.A. IIpaktukym no tepmoaunamuke. M. -13n-so MI'VUD,

8. MarepuaibHO-TeXHHUYECKOE o0ecnieyeHne TUCUMILTUHBI (MOTYJIs1)

Kadenpa TuHIIIl obnamaer MmarepuaibHO-TeXHHYECKOH Oa3o0i, oOecmeunBaromeit
MIPOBEJICHNE BCEX BUIOB JIEKIMOHHBIX, MPAKTUYECKUX M JIAOOPATOPHBIX 3aHATUH, MPETyCMOT-
PEHHBIX YYEOHBIM IIAHOM IO TAHHOW U APYTUM AUCIUILTTHAM.

KomnerorepHslit k1ace paxkyinpTeTa 0OecrieuuBaeT BHIIOJIHEHNE BCEX BUIOB POTPamMM U Bbl -
XOJ B HHTEPHET.

bubnuoteunsrit GoH oOecrieunBaeT CTYJAEHTOB HEOOXOIMMBIMA HCTOYHUKAMH, TIEPEUUCIICH -
HBIMH BBIIIIE.

MarepuanpHo-TexHU4ecKass 6a3za MockoBckoro Ilonmrexa COOTBETCTBYET JEHCTBYIONIUM Ca-
HUTAPHBIM H POTUBOMOKAPHBEIM HOPMAaM U MIPaBUIIAM.

9. Meroauyeckue peKOMEHIALMHU MPENnoaaBaTe. o

JanHblii pasnmen Hactosmed pabodeil mporpaMMbl MpeaHA3HAYCH JUIsl HAYWHAOIIHNX
npenojiaBareyied U CIEeNHATMCTOB-IIPAKTUKOB, HE HMMEIOLIUX OIbITa MPEenoJaBaTelbCKOW pa-
OOTHI.

JucnumnuHa « TepMoauHaMuKa U TeTUionepeaday SBIsSeTcs] 00s3aTeIbHON TUCITUTLTAHOM
BAapUAaTUBHOW YacTH Y4eOHOTO IlaHa M 00ecTieunBacT 3aBeplieHne (OpMUPOBAHUS KOMITETEHT-
HOCTH B TECHOH CBSI3U C Ba)XHEHIIMMHU JAUCIUILUTMHAMUA 0a30BOM M BapHaTHUBHOM YacTeil yuyeO-
HOTO IIJIaHa.

B ycnoBusix KOHCTpYHUpOBaHUS 00Pa30BATEIBHBIX CUCTEM HA MPHUHIIMIIAX KOMIIETEHTHOCT-
HOT'0 TTOAXO0/1a MPOU30IILIO KOHIENTYaIbHOE U3MEHEHHUE POJIM MTPENoAaBaTesisi, KOTOPbIM HapsLy
C TPaTUIIMOHHON POJIBI0 HOCHUTENSI 3HAHUS BBHIMONHIECT (PYHKIHIO OpraHU3aTopa HAyYHO-TIOHC-
KOBOW pa0OTHI CTYJIEHTa, KOHCYJbTAaHTa B MPOIEAypax BbIOOpa, 0OpaOOTKH M WHTEPIPETAIIHI
uHpoOpMaIMK, HEOOXOTUMOW MMl MPAKTHYECKOTO MEHUCTBUS WM JaTbHEHINEro pasBUTHSA, UYTO



JOJDKHO 00513aTeIbHO YYUTHIBATHCS MPH MPOBEICHUH JIEKIIUMOHHBIX U MPAKTUUYECKUX 3aHATUH 110
JucuuIuinHe « TepMoarHaMuKa U Terionepesaday

CrTpyKTypa M INOCJIEIOBATEIbHOCTD MPOBEACHUS JEKLIMOHHBIX 3aHATHM M NMPAKTUYECKUX
3aHATHN TO JUCIUIUTMHE MPECTaBiIeHA B MPWIOKEHUU | K HacTosmiel pabodeil mporpamme.
IIpoBeneHne NPaKTUYECKUX 3aHATHI OPUEHTUPOBAHO HA MCIOJIb30BAHUE 3aJaHMN JUISl MPAKTHU-
YECKHUX 3aHIATHH MO AUCUUILIMHE « TepMOIMHaMUKa U TeIIonepeaaqar.

[TonpobHOE conepxkaHUe OTAETBHBIX Pa3/eNoB IUCHMIUIMHBI «TepMoauHaMuKa W Ter-
Jlonepeiayay paccMaTpuBaeTcs B 1.4 paboueil mporpamMmsl.

Ilenecoobpa3Hble K MPUMEHEHHUIO B paMKax JUCHUIUIMHBI « TepMoJuHaMuKa U Terionepe-
nada» o0pa3oBaTeIbHbIEC TEXHOJIOTUN U3JI0KEHBI B I1.5 HAcCTOAIIEH paboueil mporpamMmal.

[TpumMepHbIe BapUaHTHI 331aHUM I IPOMEKYTOUYHOI0/ UTOTOBOTO KOHTPOJIS U TIepeueHb
BOIIPOCOB K 3K3aMEHY IO JUCHUIUIMHE TpeacTaBiieHbl B coctaBe POC no gucuummae B [Ipu-
JIOXeHUH 2 K paboueil mporpamme.

[lepeueHb OCHOBHOM M TOMOJIHUTEIHLHON JTUTEPATypPhl © HOPMATHUBHBIX IOKYyMEHTOB, HEOO0-
XOJUMBIX B XOJI¢ MPENoaBaHusl AUCUUIUIMHBI « TepMoauHaMKKa U TEIUIONepeaday», NpUBEICH
B 1.7 HacTosuel padouelt mporpaMMel. [Ipenoaasarento cieayeT OpueHTHPOBATH CTYJIEHTOB Ha
UCTIOJIb30BaHUE COBPEMEHHOM yueOHOM W CIpaBOYHOM JHMTEpaTypsl NpU TOATOTOBKE K
MIPOMEXYTOUYHON M UTOTOBOM aTTECTallMM W BBINOJHEHHIO pacueTHO-rpaduyeckux padoT Mo
JUCLUIUIVHE.

10. MeToauyeckue ykazaHusi 00y4ar0ImuMcst

Memooduueckue ykazanus no 0c60eHuI0 OUCUUNTUHDL

JIGKIIMOHHBIE 3aHATHSI MPOBOJATCS B COOTBETCTBUU C COJAEp)KaHHUEM HacToseill paboueit
IIPOrpaMMbl U MPEACTABISAIOT cO00M M3NI0KEHUE CBEIEHUN O MPUMEHEHUH OCHOBHBIX 3aKOHOB
TEPMOJIMHAMUKM M TEIUIONepeNaud K pa3paboTKe TEXHMYECKMX W HKCIUTyaTal[MOHHBIX I1a-
paMeTpoB JIeTaje U y3JI0B U3/AEJINA MAIIMHOCTPOEHUS MPU UX MPOEKTUPOBAHUU.

[Tocerienue TEKIMOHHBIX 3aHATUH SBJISETCS 003aTEIbHBIM.

PerynspHoe noBTOopeHne MaTepuaia KOHCIIEKTOB JIEKIUN MO KaXJAOMY Pas3zelly B paMKax
MOJrOTOBKH K MPOMEKYTOUYHBIM M UTOTOBBIM (popMam arTecTanuu 1no gucuuiuinae « Tepmosu-
HaMUKa M Terionepeaayda» sBISETCS OAHUM U3 BaXKHEUIIMX BUAOB CAMOCTOSTEIHHOW pabOThI
CTyJIeHTa B TEYEHHE, HEOOXOJUMOHM I KAaueCTBEHHON MOATOTOBKM K IMPOMEXKYTOUHOW MU
WTOTOBOM aTTECTAL[UH 1O TUCLHUIIIINHE.

B xope nexuuii 00y4aromuMes peKOMEH Ty eTCs:

- BECTHM KOHCIEKTHpOBaHME YydeOHOoro warepuana. Jlomyckaercss KOHCHEKTHPOBaHHE
JIEKIIMOHHOTO MaTepHaja MUCbMEHHBIM U KOMITBIOTEPHBIM CIIOCOOOM.

- oOpamiaTh BHUMaHHE Ha KaTeropuu, (GopMyIHMpOBKH, PACKpPHIBAIOIINE COAEPKAHUE TEX
WJIM UHBIX SIBJIICHUI U IIPOLIECCOB, HAYYHbIE BBIBOBI U IIPAKTUYECKUE PEKOMEHIAlUHU 10 UX IIpHU-
MEHEHHIO;

- 3a/aBaTh IPENOJABATEII0 YTOUHSIOIIME BOIPOCH] C LEIbIO IPABUIIBHOIO IOHUMAHUS
TEOPETHUYECKUX MMOJIOKEHUN, pa3pelieHUs] CIOPHBIX CUTYalNH.

JKenarenpHo OCTaBUTh B paOOYMX KOHCHEKTAX IOJIs, HA KOTOPHIX BO BHEAYIUTOPHOE BpeMs
MOXHO CcJieJlaTh ITIOMETKH W3 PEKOMEHIOBAaHHOM JIMTEpaTypbl, JOMOJHSIONINE MaTepuai
MPOCITYIIAaHHOM JIEKIMH, a TaKXKe MOAYEPKUBAIOLINE 0COOYI0 BaXKHOCTh T€X WJIM MHBIX TEOPETH -
YECKUX MOJIOKEHUM.

JUs ycnemHoro oBiaieHusl KypcoM HeoOXOMMO IMOCelaTh Bee JICKIUH, TaK KaK TeMa-
TUYECKUI MaTepuall B3aMOCBS3aH MEXIy cOO0M.

[IpakTHdeckoe 3aHATHE — 3TO aKTUBHAas popma yueOHOro npotecca B By3e. [Ipu moaroroske
K MPaKTUYECKUM 3aHATHSIM oO0yyarouiemMycss HEoOXOJUMO H3YYHTh OCHOBHYIO JIUTEpaTypy,
O3HAaKOMHUTHCS C JOIOIHUTEIILHON JIUTEPAaTypOH, YU4ECTh peKOMEHAauuu npenoaasareis. IIpak-
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TUYECKHUE 3aJaHHSI BBITIOJHAIOTCS 00YYAIOIMIMMHUCS B Ay JUTOPHSIX U CAMOCTOSTENbHO. [IpakTuye-
CKO€ 3aJlaHH€ OLIEHMBAETCS MO0 KPUTEpUsM, NpeacTaBieHHbIM B [Ipunoxenun 2 k paboueit
IIpOTrpaMMme.

[IpoBenenne MpakTHUECKUX 3aHATUM MO JUCHUIUIMHE «TepMOoaMHaMKKa U TEIUIoNepeada»
OCyIIeCTBIsIETCS B popMax, OMMCAHHBIX B MTyHKTE 5 HACTOSIICH paboyueii mporpaMMel.

[Tocemenne MpakTHYECKUX 3aHATHH M aKTUBHOE YYacTHE B HHUX SIBIIIETCS 00S3aTEIbHBIM.
[Ipomyck MpakTUYeCKHUX 3aHITHI 0e3 YBaKUTENbHBIX MPUYHH JaXKe P YCIOBUU OTIIMYHON pa-
OOTHI Ha OCTABIIMXCS 3aHATHAX BJIEYET 3a COOOM HEBO3MOXKHOCTH aTTECTAIlUM 110 JHUCIUIIIMHE
10 UTOTaM CEMECTPA.

[ToaroToBKa K MPaKTHUECKUM 3aHATHSM O00S3aTEIIBHO BKIIIOYAET B CEOS M3yueHHE KOH-

CIIEKTOB JICKIIHOHHOTO MaTepuaia AJis aJeKBaTHOTO MOHMMAHUS YCJOBHS M CHOC00a perieHUs
3aJlaHUH, 3aTUIAHUPOBAHHBIX MTPEMOAABATEIEM HA KOHKPETHOE MPAKTHUECKOE 3aHATHE.

JlaGopaTopHeIe 3aHATUS — 3TO aKTUBHAas (hopma yueOHOro mporecca B By3e. [Ipu moaroros-
K€ K J1a0OpaTOpHBIM 3aHATHAM O0yYaroIIeMycs HEOOXOIMMO U3YYUTh OCHOBHYIO JIUTEPATypy,
O3HAaKOMHTBCS C JJONOJHUTEILHON JINTEpaTypoil, y4ecTh peKoMeHanuu npenoaasatens. [loce-
IICHHE JTa0OPATOPHBIX 3aHATUI U AKTHBHOE YJYaCTUE B HUX SBIISICTCS 0053aTEIbHBIM.

HOI[FOTOBKB, K J'Ia60paTOpHBIM 3aHATHSIM 00sI3aTENILHO BKJIIOYAET B ce0s HN3YUCHUC KOHCIICK -
TOB JICKIIMOHHOTO MaTepHaa.

Memoouueckue ykazanusa no 6blnoIHEHUI) PA3IUYHbIX POpM 6HEaAYOUnOpHOU camo-

cmoamenbHou padontvl

BaxHoi1 yacThI0 CaMOCTOSITENNEHOM paOOTHI ABISETCS YTEHUE YUEOHON U HAYYHOU JIUTEpary-
pbl. OcHOBHas (QyHKIUS yUEOHUKOB - OPUEHTUPOBATh O00YYAIOIIEToCsl B CUCTEME 3HAHUM, yme-
HUU U HaBBIKOB, KOTOpPBIE IOJKHBI OBITH YCBOEHBI MO JaHHOW AUCHUIUIMHE OYyIyIIUMU
BBIITYCKHUKaMH.

Crucok OCHOBHOW M JIOTIOTHUTEIHHON JIUTEPATYPHI U 00s3aTeIbHBIX K U3YYEHHIO HOpMa-
THUBHO-TIPABOBBIX JIOKYMEHTOB 10 JUCHUILINHE « TepMOoAMHaMMKa U TeIulonepeaadya» NpuBeIeH
B 1.7 HacTosmeil paboueil mporpammbl. CieayeT OoTaaBaTh MPEANOYTEHHE COBPEMEHHBIM JIH-
TEepaTypHbIM MCTOYHHMKAM II0 COOTBETCTBYIOLIMM pazjenaM JUucHMILIuHBL «TepmonuHamuka u
TeIJIonepe1ayay.

W3yyeHne OCHOBHOW W JOMOJHUTEIBHOW, a TAKXKE CIPABOYHOW AUTEPATYpbl MO JHC-
LUUIJIMHE MPOBOAUTCS Ha PEryJsipHOM OCHOBE B pa3pe3e KaXkJ0ro pas3fena, B COOTBETCTBUU C
NIPUBEJICHHBIMU B 11.6 paboueil mporpaMMbl peKOMEHIAMUAMH JIJIsl IOATOTOBKH K MPOMEKYTOU-
HOHM M UTOTOBOM aTTE€CTALUU 110 AUCHUIUIMHE « TepMOoIMHAMUKA U TeIUIonepeaadya.

PerynspHoe noBTopeHune Mareprana KOHCIEKTOB JIEKIMH 110 KaXXA0OMY pa3/iely B paMKax
MOATOTOBKU K TEKYIIMM M UTOTOBBIM (pOpMaM KOHTPOIIA MO IUCHUIUIMHE « TepMoauHaMuKa U
TeIUlonepesaya» SBISIETCd OJHUM W3 BaXXHEMIIMX BHUJOB CaMOCTOSITENIbHOM padoThl 00y-
Yarolierocs B TEUEHHE ceMecTpa (CM. COOTBETCTBYIOIIUE IMOJIOKEHUS MYHKTa 5.7 HacToALIeH
pabodeil mporpaMMbl), HEOOXOIUMOM ISl KAYSCTBEHHOW TOJIOTOBKH K MTOTOBOW aTTECTaIlUU
0 TUCLMILIAHE.

KonTponbnast pabora. B coorBeTcTBUM ¢ y4eOHBIM IJIAHOM B MPOILECCE U3YUYEHHS AMC-
[UIUTMHBI 00yYalomIuecs: BBIMOIHSAIOT 2 KOHTPOJIbHBIE PaOOTHI MO 3aJaHUSIM, MPUBEICHHBIM B
[Tpunoxennu 2 k pabodeii mporpaMmme.

[{enbt0 BBIMOTHEHUSI KOHTPOJIBHBIX PaboT siBisieTcss (GOPMUPOBAHHS Y O0YUAIOLIUXCS CUCTEMBI
YMEHHH 1 HaBBIKOB B 00JIaCTH pacyeTa TEPMOJMHAMHUYECKUX MPOIIECCOB U IIUKJIOB MAaIIUH U
anmnaparoB, a TAK)KE TEIJIOBBIX TOTOKOB B HUX.

3aaqyaMy BBITIOJTHEHUS! KOHTPOJIbHBIX Pa0OT ABISIOTCSA:

- 3yuenune MeToAMK pacyeTra TEpPMOIMHAMUYECKUX MTapaMeTpOB, GYHKIIHA U MPOIIECCOB

- OmpeAeNieHHe MapaMeTPOB W TEPMOJUHAMUYECKHX (YHKIMH B XONE OCYIIECTBICHHS
TEPMOJUHAMHYECKUX ITUKJIOB U OLIEHKA UX YPPEKTUBHOCTH
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- OIIpEleIICHUE paCIpeesIeHUs] TeMIIepaTyp U TEIIOBBIX IIOTOKOB B MallMHAX W allla-
partax;

- onpezieneHre Kod(pPUIMEHTOB TEIUIOOTAAYH U TEIUIONepeiadn Mpu paboTe 060pyaoBa-
HUs

BrimnonHeHue KOHTPOJIBHBIX PaloT ABISETCS 0043aTeNbHBIM YCIOBHEM JUIS IOITyCKa 00y-
yaromierocs K sk3ameHy. KoHTposbHbIe pabOThI OLIEHUBAIOTCS MO KPUTEPHSIM, TPECTABICHHBIM
B [lpunoxxenun 2 k paboueit mporpamMme

PacuerHo-rpaduueckas pabora.
1)«PacueT moBepXHOCTH TETUIOOOMEHA KOKYXOTPYOHOTO TETNIOOOMEHHOTO arapaTay

CormacHo paboueit mporpaMmme KaKIbIi CTYJIEHT CIEHaTbHOCTH « T €XHOIOTHYECKHE
MaIlMHbBl U 000pPYIOBaHUE» JTOJDKEH BBIMOJIHUTH 1 pacueTHO-rpapuuecKyro paboTy Mo JTaHHOH
IUcUMILTMHE. BapuaHT 3a1anHusi, OTIMYAONIMICS 3HAYCHUSIMU HCXOJHBIX JTaHHBIX, OepéTcs B
COOTBETCTBHHM € y4eOHBIM MIK(POM CTyAEHTa U3 IpUBeAeHHOM B [IpuioxeHnn 2 TabauLIbI.

PI'P BbImonHsAETCS MOJ PYKOBOJACTBOM MPEMNOAABATENSA, MPEXKIE BCETrO, OCY-
IIECTBIISIONIETO JIGKIIMOHHBIEC U NPAaKTUYECKUE 3aHATHs. PyKoBOaUTEIb TPOBOAUT HEOOXOTUMBIE
KOHCYJIbTAllUM U KOHTPOJIMPYET BHIOJHEHHE Y4eOHOro rpaduka.

PI'P nomxHa ObITh HameyaTaHa Ha KOMIIbIOTEPHOM HpUHTEpe uepe3 1,5 nHrepBaia
Ha CTaHJAPTHBIX JUcTax Oymaru ¢opmarta A4. Ha kaxxaoil cTpaHuIle TOHKHBI OBITh IPETYCMOT-
peHsl nosst: aesoe 25 MM, BepxHee 20 mm, npaBoe 10 mm. B mopsinke UCKiIrOYeHHs B ciaydyae
HEJOCTYITHOCTH T€YaTHOM TEXHHKHU KypcoBasi paboTa MOKeT ObITh NpejicTaBlieHa B BUIE PY-
KOIHCH, BBHITIOJHEHHON YETKUM MouyepkoM. CTpaHUIIbl TOJKHBI OBITh IPOHYMEPOBAHBI, IPUUYEM
CTpaHUIbl TUTYJIBHOIO JINCTA M COJEp)KaHUs He yKasbiBaloTcsa. COKpalleHHs CIOB, KpOMe
OOIIENPUHATHIX U POQecCHOHaNbHBIX a00peBUaTyp, He 10MyCTUMBL. OOBEM paboThI HE JOJKEH
npesbimars 10-15 crp.
[TpuHIMNIHANbHBIE TIOJOXKEHUS B TEKCTE paObOThI TOJKHBI OATBEPIKIATHCS CCBLI -
KaMHU Ha JUTepaTypHble UCTOYHHUKH, MEPEUUCICHHbIE B IOPSIKE YIOMUHAHHUS B OTAEIHLHOM
CITMCKE.
Odopmnenue PI'P:
TUTYJBHBIN JUCT MO 00IenpuHITON hopMme (cM. obpasen);
coJIepKaHue;
TEKCT 3a/IaHUs U UCXO/IHBIX TaHHBIX 0 HIH(PY;
KpaTKO€ OMUCAHHE CXEMbI YCTaHOBKHU;
JCKHU3 TEIJIO0OMEHHOT0 arnmapara);
dbopMynpoBKa 33/1a4 U pac4ETHON METOAMKHY;
KpaTKUH aHallu3 pe3yJIbTaTOB U NHKEHEPHBIE BHIBOJIBI;
CIIMCOK PEKOMEHTyEMOM JINTEPaTypHl.
Metoanyeckue yKka3zaHHs 110 BBITIOJTHEHUIO pacueTHO-TpapruecKuX padorT.

1. Tlo 3amaHHBIM TeMIepaTypaM Ha BXOJI€ M BBIXO/IE€ B TEIIIOOOMEHHUK OMPEACTISIOTCS
TEMIIEPATyPHBII HAIIOP U CpeTHEUHTETpalIbHbIE (OMPEIeIAIoNINe) TEMIIEPaTyphbl

2. Ompenenstorcst GU3NIECKUE CBOWCTBA TEINIOHOCUTENEH MIPU OTIPEIENIIONINX TeMIIepa-

Typax (Tabnuia)

OnpenensroT pacxos X0JI0JHOTO TEIIIOHOCUTETS.

4. OnpenensroT TEOMETPUICCKHE XapAKTEPUCTHKN TEIUIOOOMEHHUKA (TIIOMIA TN TTPOXO/I-

HBIX CEUEHUH U KBUBAJIECHTHBIN TUaMETP)

Haxonmat ckopoCTH X0I0JHOTO U TOPSYEro TEIUIOHOCUTENEW U Kputepun PeliHonbaca

6. Omnpenensitor kpurepuit [lpanarns 1 000UX TEINIOHOCUTENEH MIPU OTIPEIEISIONIIX
TEMIIEpaTypax, a TakXKe Mpu TeMIepaType CTEeHKH B 1 mpuOImkeHun

(98]

9]
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7. Bribuparot hopMy 0000IIEHHOTO YpaBHEHHS U pacCUUTHIBAIOT Kputepun HyccenbTa
KO3 (ULIMEHTHI TETUIOOTAAuU Ul 000UX TEIIOHOCHUTENEH.

8. OmnpenenstoT K03(GUIMEHT TeIUIoNepeadl U YyTOUHSIIOT TeMIIepaTypbl TOBEPXHOCTEH
CTCHKHN

9. TloBTOpsIOT pacyeT BO 2 MpUOJIMKEHUH, YTOUHAS 3HaueHue Kkpurepus [Ipanaris npu
TEMIEpATypax CTEHKHA

10. OmpenenstoT MIoNaab NOBEPXHOCTH TEIUIOOOMEHA

11. CtposT rpaduk pacrnpeaeneHus: TeMrepaTyp 1o AJIMHE TeIJI000MEHHOT 0 anmnapara

3ananus 1 pacueTHo-rpaduyeckoil padboTsl mpuBoasaTes B [lpunoxenun 2 k padoueit
IIporpaMmMe.

MeTtoaudeckue YKa3aHUs 1O MOATOTOBKC K H[)OMGX(YTOQHOﬁ/ HUTOTOBOW aTTeCTAlluu

[IpomexxyTouHast arrecTanus Mo JUCHUIUIMHE « TepMoIMHaMuKa U Teruionepeaadya» B 5-m
CEMECTpe MPOXOJUT B opMe dK3aMeHa. DK3aMEHAIMOHHBIN OuyeT mo aucuurumae «Tepmoau-
HaMUKa U TEIUIONEpEAauay COCTOUT U3 3 BOIIPOCOB TEOPETUUECKOTO Xapakrepa. [IpumepHslii ne-
peUeHb BOIIPOCOB K IK3aMEHY MO AUCHUILINHE « TepMoarHaMuKa U Terionepeiada» u KpuTepun
OLIEHKHM OTBETa 00ydJarolerocst Ha sk3aMeHe s 1eneit popmupoBanust bPC u ouenku chopmu-
POBAHHOCTH KOMIIETEHIMI MPUBEACH B COOTBETCTBYIOIIEM noanyHkTe [Ipunoxkenun 2 k pabdo-
4YeH IporpaMmme.

[ToaroroBka K 3K3aMeHy MpEAroyaraeT u3y4eHne peKOMEHyeMOl JTUTepaTyphl U IPYTUX
HCTOYHUKOB, KOHCIIEKTOB JIEKIUi1, IOBTOPEHUE MATEPUAJIOB IPAKTUUECKUX 3aHATHI.

13



[Ipunoxenue 1

CprKTypa " COACPIKAaHNE NUCHUITINHBI
«TepmoauHaMuKa U TelJIONEpPeAayar

Hanpasnenue noarotoBku:

15.03.05 KoHCTPYKTOPCKO-TEXHOJOTHYECKOe o0ecredyeHrne MAIIMHOCTPOUTEILHBIX POU3BO/ICTB

(0axasaBp)

§ Buner yueOHOI pabOTHI, BKIFOYAS Bunsl camocTosTenpHOI paboTHI CTy- ®opMbI atT-
Pasen § CaMOCTOSATENBHYIO PadOTy CTYJJEHTOB JICHTOB TecTaunuu
A 8 U TPYJIOEMKOCTb B 4acax
5|5
o} 5]
3 | 3
@) s
J | IIC JIa6. | CPC | KCP | KP | KII | PTP | Ped. K/P 3
4 1,2 2 2 8

Pazgen. 1 [Ilpenmmer u  MeTon
TEPMOTUHAMHUKH. OCHOBHBIE
TepMoauHaMHuueckue (yHKIUH. 1 3aKoH
TEPMOJMHAMHKHU U €T0 YaCTHBIC CIIyYaw.

[TapameTpsl HJICAIIBHOTO rasa.
Tepmuueckue u KaJIOpU4ECKHE
rnapaMeTpbl.  YpaBHEHUE  COCTOSIHUSA
UJECAIIBHOTO rasa. TennoeMKoCTb.

UctuHHasgs u cpenHsisi TEIIO0EMKOCTb;
TEIUIOEMKOCTh M300apHOT0, W30XOPHOTO
Y MOJIUTPOITHOTO MPOIIECCOB, YPABHEHUE
Maiiepa;  maccoBasg, oObeMHass U
MOJISIpHAs TEIUIOEMKOCTb, CBSA3b MEXIY

14



MacCOBOM ¥ MOJIIPHOM TEIIOEMKOCTBIO..

Paznen 2. TepmoauHaMuueckue
IIPOLIECCHI HJeaIbHBIX ra3os.
PaBHOBecHBIE 51 HEPaBHOBECHBIE,
oOpaTuMble U HEOOpAaTUMBIE MPOLECCHI.
[TonutponHblid TMporecc Kak Haubosee
00muii, ero yacTHele ciydyau. PabGouas u
TEIIOBasi ~ JMarpaMMbl, H300pa)keHue
IIPOIIECCOB. Pacuer IIPOLIECCOB
UIeTbHOTO Ta3a (pacyeT HayalbHBIX U
KOHEUYHBIX I1apaMETPOB, OINpPEICICHUE
TEPMOJIMHAMMYECKUX (DYHKIUH, paboThI
Y TETUIOTHI).

34

Paspnen 3. 11 3akoH TepMOAMHAMUKH TSI
00paTUMBIX ¥ HEOOPATUMBIX MPOIIECCOB.
Maremarnyeckoe BolpaxeHue I 3akona
(mpuHIMT CYILIECTBOBAHUS u
BO3pacTaHus SHTPOIIUH).
DOopMYJUPOBKH BTOPOTO 3aKOHA.

5,6

Pa3nea 4. Kpyroseie npoueccel Ui
ukibl. [IpsiMble 1 0OpaTHBIE LUKIIBL.
Omnenka 3 peKTUBHOCTH LIUKIIOB
TEIJIOBBIX JBUTATENIEH U XOJIOAUIbHBIX
ycTaHOBOK. [{ukit KapHO Kak 3TainHHBIM C
Touku 3peHus tepmudeckoro KIIJI, ero
JIOCTOMHCTBA U HEAOCTATKHU. [TUKIIBI
peanbHBIX TEIUIOBBIX JBHrareneit: Orro,
Juzens u TpuHkiepa.

7,8

10

Pa3zneua 5. TemmooOmen. OCHOBHEBIE
MOHATHS U onpeaesneHus. Busl
TermoooMeHa. TermmonpoBOIHOCTb.

15



['unotesza ®ypre. AuddepennmansHoe
YpaBHEHUE TETUIOMPOBOIHOCTH. Y CIIOBUS
OJTHO3HAYHOCTH.

Pa3nea 6. TernnonpoBogHOCTE IpH
CTallMOHAPHOM pexxume. Penienne

QG pepeHIMaIbHOr0 YpaBHEHUS
TEIJIONPOBOAHOCTH C YYETOM
IpPaHUYHBIX yciIoBUM. OnpeneneHue Juist
IJIOCKOW M IWJIMHAPHUYECKON CTEHOK
IJIOTHOCTY TEIUIOBOIO ITOTOKA U
pacrpeneneHus TeMIepaTyp 1o TOJIUHE
pu rpannyHbIx ycnosuax I u III poxa.
Kputnueckuii auamerp U30JIsIuu
LMWIMHIPUYECKUX CTEHOK..

10

Paznen 7. HectanmonapHuas
TEIUIONPOBOAHOCTh. Teopus mo1oous.
[Tonyuenue uucen @ypoe u bro.
Pemenue 3amau HecTaumoHapHOU
TEIUIONPOBOAHOCTH IS TNTACTHUHBI U
OUJIMHApa ¢ IOMOIIBIKO HOMOI'PAMM.

11

Pa3nen 8. KoHBeKTUBHEBIN TEI000MEH,
ero Buabl. 3akodH HerotoHa —PuxmMana.
Huddepennmanbapie ypaBHEHUS
KOHBEKTHBHOI'O TEIIOOOMEHA —
ypaBHEHHUE YHEPTUH, YPABHEHUS
JBMKEHHUSI M CTUTONTHOCTH. Kpurepun
KHHEMATHYECKOT'O U TEIJIOBOIO

O 00usI.

12

Pa3zgen 9. MexanusM B3anMoOJelicTBUSA
MEXK1Y KHIKOCThI0 U OBEPXHOCTHI0
TBepAOro tejia. OCHOBBI TEOPHH

13

16



MOTPAHUYHOIO CJIOA .
ITonsiTHE O TMHAMHYECKOM U TEIIIIOBOM
MOrpaHUYHBIX closx. [Ipeacrasienue o
CTPYKType TypOyJIEHTHOTO IOTPpaHUY-
HOTO CJIOSL.

Pa3neua 10. Temnooraaya npu BbIHYK-
JI€HHOM [IBHKEHHH.
['maponuHamMuyeckasi CTaOUIM3aIHAL.
[Tpoduns ckopoctu. Kpurtepuit @pyna.
Yucno Diinepa. Kpurepuu Ilexne u
[Ipanarnsa. Yucno Hyccenbra. [Ipoduib
TEMIIepaTypbl B yCIOBHUAX TEIUIOOOMEHA
MEX/1y TTOBEPXHOCTBIO TBEPOTO Teja U
MIOTOKOM JKHMJIKOCTH.

[IpononpHOE OOTEKaHNE TIIIACTUHBL. Te-
YEeHUE JKUAKOCTH B TPyOax pa3iMyHOro
ceuyenus. [lonmepeunoe o0Tekanue mu-
nuHapa. SBrnenue oTpeiBa. M3menenue
Koa(uImeHTa Terio0TAa4yH 1o 1e-
pPUMETpPY MONEePEeYHO-00TEKAeMOro IH-
muHapa. [lyuku tpy6. Ctpykrypa
00001IEHHBIX YpaBHEHUIA.

14

Paznea 11. Temnoornaua npu cBo60I-
HOM JIBMKE€HHH.

Mexanu3msbl nponecca. Dopmel ABHUKE-
Hus B 60ombiiom oobeme. Kputepuu ['a-
nunes, Apxumena, ['pacroda. Ctpykrypa
00001IeHHOTO ypaBHEHUs I pacueTa
MHTEHCUBHOCTH TeriooomeHa. KoHnpek-
TUBHBIN TEIJIOOOMEH B OTPaHMYEHHBIX
IIPOCTPAHCTBAX.

15,16

17



Pa3nen 12. Tens1oo0MeHHbIE
annapartbl. Knaccuduxaus
TErI000MEHHBIX anmnapaToB. CXeMbI
IBIDKEHUS TEIUIOHOCUTEIEH B
TEII000MEHHBIX anmnaparax.
OrnpesenieHne CpeTHEro
TeMrepatrypHoro Haropa. [IpuHimm
pacdeTa peKynepaTUBHBIX
TEIJIOOOMEHHBIX aIaparoB.

17,18

Htoro

10

26

72
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[Ipunoxenne 2

MUWHUCTEPCTBO OBPA30BAHUS 1 HAVKU POCCUNMCKOM DENEPALINN
MWHUCTEPCTBO HAYKHU U BBICILIETO OBPA3OBAHUS POCCUNCKOM DOEJEPALINU
OEJIEPAJIBHOE TOCYIAPCTBEHHOE ABTOHOMHOE OBPA30OBATEJIbHOE YUPEXXJIEHWUE BBICIIIET'O OBPASOBAHI
«MOCKOBCKHMI NOJJUTEXHUYECKNI YHUBEPCUTET»

(MOCKOBCKHUH MOJIUTEX)

Har{paBneHHe IIOATOTOBKH:
15.03.05 KoHCTPYKTOPCKO-TEXHOJIOTHYECKOe 0OecreueHmne
MAIIMHOCTPOUTEIbHBIX POU3BOICTB

[Ipodunb moaroroBku (0O6pazoBarenpHas Mporpamma)
«ABTOMATH3HPOBAHHOE MPOEKTHUPOBAHNE TEXHOJIOIMYECKUX MPOIECCOB U
NMPOu3BOACTBY

®dopma 00yueHHs: OUHASA

Kadgheopa: Tepmoounamuka u nepagnogecHvie npoyueccsl nepeHoca

@OH/I OHEHOYHbIX CPE/ICTB

110 JTHCIHI/IHHE

«Tepmoounamuka u menaonepeoaua)

Cocmas: 1. Ilacnopm ¢onoa oyenounwvix cpedcme

2. Onucanue oyeHoYHbIX CPeOCms.

Mockea, 2022 200



Tabnumna 3 [Macmopt ®OC «TeopMoAMHAMUKA H TEILIONIEPEadar

Kox xomme- OneMeHTHI Kontpompyemesie [epuo Buner Croco0sr CpencTBa
TEHLIUH KOMITETEHINN MOJIYJIH, pa3ieIibl JMYHOCTH KOHTPOJIS KOHTPOJIS KOHTPOJIS
(gactu KoMmIIE- (TEeMBI) ANCIUTUTIHBI KOHTPOJIS
TEHIINN) no paboueit
IporpamMme
1 2 3 4 5 6 7
OIIK - 5 HOIIK-5.1. Pazpmen (1-3) Texymmii (TEK), | CoGecenoBanme, | 1) Ycrro (V) TecTsl,
3HaeT OCHOBHEIE II0CJIE U3Yy4CHUs TECTUPOBAHUE, 2) Iucemen-no (I1), OK3. OWIIeTHl, 3a1aHHs
3aKOHOMEPHO- paszena uc- KOHTPOJIbHBIE 3) Kommebto-TepHbie Ha
CTH,  JeHCTBYy- LUIIVHBL paboTsI texHosorun (KT) KOHTD.
IolUe B Ipoliec- paboTsl
C€ U3TOTOBJICHUSA IIpomexyTouHass | 3auer 1)¥Ycrno (Y)
MalIMHOCTPOU- arrecranus (I1A) 2) IMucemen-uo (I1),
TEINBHBIX  HW3JIE- 110 OKOHYaHUH 3) Komrmbto-TepHbIe
muil TpedyemMoro cemecTpa texaonorun (KT)
KayecTBa, 3a1aH-
HOTO  KOJIM4e-
CTBa npu
HaMMEHBIINX
3aTparax ooie-
CTBEHHOTO TpyZIa
HOIIK-5.2. Uc- | Paznmen (4-7) Texymmii (TEK), | CoGecenoBanme, | 1) Ycrro (V) TecTsl,
MOJIb3YeT OCHOB- MOCIe U3y4YEHUs TECTUPOBAHUE, 2) Iucemen-no (I1), OK3. OWIeThl, 3a1aHHs
HBIE 3aKOHOMED- paszena uc- KOHTPOJIbHBIC 3) Kommeto-TepHbie Ha
HOCTH, JACHCTBY- LUIIMHBI paboThI texHosoruu (KT) KOHTP.
IolUe B IpoIiec- paboTsI
C€ W3TOTOBJICHHS [IpomexxyTounast | 3adeT 1)¥Ycrno (V)

MAaIIHHOCTPOH-
TeNbHBIX  H3Je-
i TpedyemMoro
KayecTBa, 3a/1aH-
HOTO  KOJIM4e-
CTBa npu

arrecrarus (I1A)
110 OKOHYaHUH
ceMecTpa

2) IMucemen-uo (I1),
3) Komrbto-TepHBIe
texuosoruu (KT)




HAMMEHBIINX
3aTparax ooie-
CTBEHHOTO Tpy/a

HOIIK-5.3. Bna-
JIeeT HaBbIKAMHU
HN3IrOTOBJICHUSA
MAIIHHOCTPOU-
TENbHBIX  H3JIe-
Ml TpedyeMoro
KauyecTBa, 3a/1aH-
HOTO  KOJIUYe-
CTBa npu
HAUMEHBIIINX
3arpatax oOre-
CTBEHHOTO TpyIa

Paznen (8-9)

Texywmwmii (TEK),
I0CIIe U3YYCHHUS
pazgena muc-
LUIJTHHBI

IIpomexyTounas
arrectanus (ITA)
0 OKOHYaHUH
cemecTpa

CobecenoBanue,
TECTUPOBAHUE,
KOHTPOJIbHbBIE
padoThHI

3a4eT

1) Yerno (V)

2) Iucemen-no (I1),
3) Kommbro-TepHBIe
texnosoruu (KT)

1)¥Ycrno (V)

2) Mucemen-uo (I1),
3) Komrbto-TepHBIe
texnosorun (KT)

Tecrsl,

DK3. OMIIETHI, 3aaHMs
Ha

KOHTP.

paboThI




IlepeyeHb OIIEHOYHBIX CPEICTB MO AUCHUILIHHE

HaumenoBanue [Ipencras-
Ne OLIEHOYHOTO CPeI- Kpatkas xapakTtepucTuka OEHOYHOTO JieHue orle-
OC CTBa cpeacTsa HOYHOTO
. Kommiekt
CpencTBo MPOBEPKH YMEHHM MPUMEHSITH T10-
KonTponbnas pabota KOHTPOJIBHBIX
1 ITy4YE€HHbIE 3HAaHMUS JJI1 pEeUIeHus 3aaay .
(K/P) 3aJIaHUM 110
OTpPEEIEHHOr0 TUIIA IO TEME WM pa3lieiy
BapUaHTaM
CpencTBo NpoBEpKH YMEHUN NMPUMEHATH 1o-  [KoMIiekT 3a-
Pacuetno- ITydeHHBbIC 3HAHUS IO 3apaHee OINpeACNiCH- | JaHWH s
2 |rpadwudeckas paboTa HOW METOIUKE JJIsi PEHICHUS 3a/a4 WU 3a- |BBITOJHCHUS
(PTP) NMaHUM 10 MOJIYJIIO WIH JUCHUIUIMHE B LEe- | pPacyeTHO-
JTOM. rpadudeckoi
[TpomyKT caMOCTOSITENIBHOW PabOTHhI CTYIEH-
Ta, TPEICTABIAIOMIMNA CO0OM KpaTKoe W3-
TOKEHHE B NMHUCbMEHHOM BHUJE MOJTYYEHHBIX
€3yJIbTaTOB TEOPETUUYECKOT0 aHaju3a Ompe-
Pedepar pesyIbTa] pety p Tembl
3 (P) NMeNeHHoW  HayyHoM  (ydeOHO-  mccieno- pedepatos
BAaTEIbCKOW) TEMBbI, TJE€ aBTOpP PaCKPBHIBAET
CyTb HCCIIeyeMOll MpoOieMbl, MNPUBOIUT
pa3MYHBbIC TOUKH 3PEHUs, a TAK)KE COOCTBEH-
HbIE B3IJIs,bl HA HEeE.
[TponyxT CaMOCTOATEIIbHOMN paboThl
CTyJI€HTa, TIPEACTABIISIIONINI CO00M MmyOmy-
Hoxman, HOE BBICTYIIJIEHUE o Temsl
4 cooOrieHne MPEACTABICHUIO TOJTYYEHHBIX pe3yJbTaTOB | TOKJIAIOB,
aC) PEIICHUS ONpPEIEIEHHON yueOHO- TpaKkThye- | COOOIEHU
CKOH, yueOHO-UCCIIeI0BAaTENbCKON U HAy4-
HOW TE€MBbI
CpeacTBO KOHTpPOJSl, OPraHW30BaHHOE Kak
crenuanbHas Oecela MEAaroruyeckoro pa-
. H 8 A p Bompocsr o
YcTHBIN onpoc  [DOTHUKA ¢ OO0YYarOIIMMCS Ha TEMBbI, CBSI3aH- remam/pasze
5 co0OeceloBaHUE, [HBIE C  HM3y4yaeMOil  IUCHMIUIMHON, U 1M uC
(YO) PACcCUMTAHHOE HA BHIACHEHHE 0ObEMa 3HAHMI S
00y4aroIerocs mo onpeneIeHHOMY pasjeny,
TeMe, MPo0IeMe U T.1L.
Cucrema CTaHJapTU3UPOBAHHBIX 3a/IaHUH, Dox
Tect MO3BOJISIOIIAS aBTOMaTU3UPOBATH e
6 9 TECTOBBIX
(T) MPOLEyPy H3MEPEHUS YPOBHSA 3HAHMH M | .o
MEHUI 00y4aronerocs.
CpencTBo NpOBEPKH 3HAHUN, YMEHUM, HaBbI- | DK3aMeHaIlH-
DK3aMeHaI[MOHHBIE
7 SYLICTEL KOB. MOXeT BKJIFOUATh KOMIUICKC TEOPETHYES- | OHHbIE Ouie-
(9b) CKHX BOIIPOCOB, 3a1a4, MPAaKTHYECKUX 3aaa- | Tol. [llkana
HUU. OLICHUBAHMU.




3aoanue 1.
1. Bosnyx npu naBnenuu P1=4,5 Gap, pacmmpsisice agunadbatao qo P2=1,2 6ap, oxmaauics
1o t2=-45°C.
Haiimu:

® HayaJbHYIO TEMIIEPATYPY

e paboTy, COBEpLICHHYIO 1KI Bo31yXa
N306pa3uts mporece B p-v u T-s koopanHaTax.

2. ManoMeTp napoBOro KoTja MoKa3bIBaeT JaBjieHue 2 oap.
[Tokazanue manomeTpa 778 MM PT.CT..

Cunras map CyxuM HachIILIEHHBIM, OTIPEICTUTh €r0 TeMIepaTypy, YACIbHbIH 00beM U
SHTAJIBIHIO.

3aoanue 2.
1. 1xr Bo3myxa mpu Temmneparype t1=15°C. u HayanbHOM naBieHuu pl=106ap aguadbatHO

cxumaeTcst 10 86ap.
Hauimu:

e KOHEYHBIH 00BEM BO3/yXa

e KOHEYHYIO TEMIIEPaTypy BO3AyXa

e paboTy mporecca

N306pa3uts npouecc B p-v u T-s KOOpAHHATAX.

2. Omnpenenuts NEpErpes BOAIHOIO Napa, eciu ero remneparypa 151,8°C, a naBnenue
5 Gap.

3aoanue 3.
1. Kucnopon maccoii 10kr pacmupsiercs H30TEPMUUECKU IIPU t =150°C. Hauans-
Hoe nasiienue 1,5MlIla. IIpu pacmmpenuu ra3 npousBoauT padoty A=303k/x.

Hatimu:

® JIaBJICHHME B KOHIIE MPOLECCA PACIIUPEHUS
® U3MEHEHHE SHTPOIHH rasa.
N306pa3uts npouecc B p-v u T-s KoopAHHATAX.

2. OrmpenenuTh KOJHYECTBO TeIlIa, 3aTPavyruBaeMOro Ha IeperpeB | KT BIaKHOTO mapa
nipu aasieruu P = 100 6ap u crenenu cyxoctu X = 0,98 no Temneparypsi t
=480°C.

3aoanue 4
1. B pesepByape eMKOCTBIO 25M° HAXOAUTCS 30T IPH JAABIEHUN
730 mmM.pT.cT. 1 Temnepatype t1=10 °C. B pe3ynbpTare nmojBojia Temia JaBJIeHUe a30Ta BO3POCIIO

1o 23,5aTm.
Hatimu:

® KOJIMYECTBO MOJIBEJCHHOIO TEIIa;
® U3MEHEHHE SHTAJIBIIUU U SHTPOIIUHU.
N306pa3utk npotuecc B p-v U T-s KOOpAUHATAX.

2. OmnpenenuTs SHTATBIUIO U BHYTPEHHIOIO SHEPTHIO BiIaKHOTO napa npu P =13 6ap u
crenenu cyxoctu X = 0,98.



3aoanue 5
1. Kucnopon maccoit 10kr pacmmpsiercss nzorepmudecku rnpu t=150°C. HavaneHoe naBie-

nuel,5Smlla. [Ipu pacmmpennn ra3 npousBoauT padoty A=303x/[x.
Haiimu:

e JaBJEHME B KOHIE U30TEPMHUUECKOIO PacIIuPEHUs
® 3MEHEHHUE SHTPOINH Ta3a.
N306pa3uts mporecc B p-v u T-s koopauHaTax.

2. Onpenenuts MacCy, BHYTPEHHIOK SHEPTUIO, SHTAIBIIUIO U SHTPOIHMIO 6 M’ HACHIIIEHHOIO
BOJITHOTO T1apa npu fAaBiaeHuu P = 12 6ap u crenenn cyxoctu X = 0,9.

3aoanue 6

1.B pe3ynbpTaTe MOIHOTO CropaHus yriepoaa B aTMochepe YHUCTOro KUciopoaa B 6oMOe
obbeMoM 5 11 oOpazoBaincst yriekuciabii raz CO, npu masinennn 0.613 MIla u Temneparype
1400°C.

Haumu:
e KomnuuectBo Tema, Beiaenusiierocs npu octeiBanuu CO, 10 Temnepatypst 20°C.

e JlaBneHue, KOTOpoe yCTaHOBHUTCA B OomOe mpu octhiBaHuM CO, 10 yKa3aHHOH BbIlIe
TEMIIEPATYPBI.

Tennoemkocms yeleKuciozo 2aza Cuumams 3aeuUcAwell om memnepamypsbl no K8aopamuyHou
napaboe.

2.0mpenenuTh COCTOSIHUE BOJISTHOTO Tapa, eciiiero naeiieHue P = 6 Oap, a yaenbHbIN
o6beM 0,3M°/kT.

3aoanue 7

1. B pesepByape V=25 M> HaxoauTCcs a30T NpH AaBiaeHun P1=730 MM pT. CT. U TeMnepa-
Type t;=10°C. B pe3ynbTare noaBoja Tersia JaBjIeHHe a30Ta BO3pocio A0 23,5 aTm.
Haimu:

e KonnuecTBo NoABEAEHHOTO TEILIA.
e lI3MeHeHME BHYTPEHHEH DHEPIUH.
e lI3MeHeHMe SHTAIBIINN.
Tennoemkocms azoma cyumams 3a8UcsWel Om memnepamypsbl no KeaopamuyHou napadoie.

2. 1 kr BozxsHoro napa npu p;=16 6ap u t; = 300 °C HarpeBaeTcsi Ipu MOCTOSHHOM J1aB-
nenun 10 400 °C. OnpenenuTs 3aTpaueHHOE KOJUYECTBO TEIUIa, pabOTy U U3MEHEe-
HHE BHYTPEHHEH HEPruM.

3aoanue 8
1. Hauanpnblli 00beM yriIeKucIIOro raza V= 5 1, HadanbHOe namieaue P;= 0.4 Mlla,
HavanpHas temreparypa 400°C. Yriaekucnblii ra3 m300apruuecku OXJIaKIaeTcs 0
temneparypsl 100°C.
Haumu:
e KonudgecTBo Temna, KOTOpoe HEOOXOAUMO OTBECTH B MPOIIECCE OXITAXKICHUSI.
e lI3MeHeHME BHYTpEHHEH SHEPIHH.
e Paboty, COBEpIIIEHHYIO ra30M.

Tennoemkocms yeneKuciozo 2aza Cuumams 3aeuUcAwell om memnepamypsbl no K8aopamuyHou
napabone



2. 1 kxr BoxsHoro napa npu p = 10 6ap u t1 =240 °C HarpeBaeTcs IpH MOCTOSTHHOM JIaB-
neruu 1o 320 °C. Onpenenutp 3aTpaueHHOE KOJUYECTBO Terjia, paboTy U U3MEHEHUE
BHYTPEHHEHN dHEPIUN.

3aoanue 9
1. B Gamnone emkocTthio 40 7 3aKiIIOYEH KUCJIOPOJ MPU HadadbHOM naBiieHun P=135
at™ u Temreparype t; = 15°C. BeneactBue ObICTPOro OTKPBITHS BBIITYCKHOTO KJIallaHa
MPOUCXOANUT aInabaTUYeCKOe pacUIMpeHue ra3a, 1 1aBjieHue B 6aysione nagaer 1o P,
= 60 arMm. [lanee, y)xe NpH 3aKpbITOM KJIallaHE BCIIEACTBUE TEIJI00OMEHa ¢ aTMocde-
poii, uMmeroniet remneparypy t.= 15°C, mporucxXoauT BeIpaBHUBAHUE TEMIIEPATYD.
Havimu:
e Kaxkoe konmuecTBO KuCI0poa ObLIO BBITYIIEHO B aTMOCHEDY.
e HaiiTu naBnenue, ycTaHOBUBIIEECS MOCIE BbIX0/1a KUCIOPOAa U3 OallJIoHa U BbIpaBHUBA-
HUS TEMIIEpaTyp.
Tennoemxocmo Kuciopooa cuumams He3agucAujeli om memnepamypul.

2. B 0Gamtone eMKOCTBIO | M’ HAXOAUTCS Hap NPH JaBICHUN 10 6ap u x =0,78.
CKOTIBKO TerjIa Hy»KHO COOOIIUTE OaJIIOHY, YTOOBI Map CTaJI CyXHUM HACBHIIICHHBIM.

3aoanue 10
1. B umnuugp auzens 3acaceiBaeTca 25 11 Bozayxa mnpu temneparype t,=60°C. B
pesyibTarte anMabaTHUecKoro CKaThs TeMmIepaTypa BO3Ayxa IOBBIIIAETCS U
CTAaHOBUTCS paBHOW WM OOJIbLIEH TemIiepaType BOCIIAaMEHEHHs TOIUIMBA, PaBHOU

t,= 720°C.

Haumu:

O0BeM ckaToro BO3ayxa, MPU KOTOPOM €ro TeMIIepaTypa CTaHeT paBHOM TeMIieparype
BOCIIJIaMEHEHUS TOILIMBA.

Tennoemrxocms 6030yxa cuumams 3a8ucsiujeti Om memnepamypsl no KaopamuyHou napabore.

2. 1 ™’ mapa nipu nasnenuu p = 10 at u Temneparype t=300° 0XJIa)KIaETCSA IPH TTIOCTOSH-
HOM oObeme 10 100°C. OnpenenuTs KOJINYECTBO TEIJIA OTAAHHOTO MapOM.

3aoanue 11
1. VYrmekucnbeii ra3 Maccod 5 Kr paclIMpsieTcsl MOJIUTponudeckn oT aasieHus P,=80
at™ 1 o6beMa V; = 0.127 M® 1o naBnenus P,=8 atm u oobema V, = 0.8 M°.
Haumu:
e TemroTy, OTBEEHHYIO OT YIVIEKUCIIOTO ra3a B 3TOM ITPOIIECCe.
Tennoemxkocmu yenekucio2o 2aza npu NOCMOAHHOM OAGleHUU U 00vbeme cuumams JUHEHO 3a6U-
cAWUMU OM MeMNepamypbi.

2. OnpenenuTs KOJINYECTBO TEIJIa, KOTOPOE HYKHO COOOIINTh 6 KI' BOASIHOTO Mapa, 3a-
HuMaroniero oobeM 0,6 M’ TIpu KaBiieHuu 6 6ap, YTOObI IPH MOCTOSHHOM 0OBEME MOBBICHTH €TI0
nasnenue 10 10 Gap, onpeaenuTh TakkKe KOHEUHYIO CTEIIeHb CyXOCTH Iapa.

3aoanue 12
1. Ilpouecc n3MeHeHuUs: COCTOSTHUS 1 KT KUCIOpOJa XapakTepu3yeTcs TEMI0eMKocThio C
= 8.374 xJIx/xrK. 3BecTHrl HauanpHas TemiepaTypa t;=30°C, naBnenue P,=100
aTM M KOHEYHOoe JaaBiieHue P, =2 atm.
Haumu:
e PaboTy, COBEpILICHHYIO Ta30M.
e lI3MeHeHME BHYTpEHHEN SHEPIHH.



e Temno, NOXYyYEHHOE Ta30M.

e U300pa3uts nporecc Ha P-V nuarpamme.
TemnoeMKoCTH KHCIOpO/1a MPH MOCTOSHHOM JIaBJICHUH U 00beMe CUUTATh HE3aBUCSIIUMHU OT
TEMIIEpaTyphl.

2. B 3aKpBITOM COCY/I€ COAEPKUTCS 1 M’ CYyXOro HACBIIIEHHOTO BOASHOIO Mapa MpH JaB-
nenuu 10 6ap. Onpenenuts AaBlieHUE, CTENIEHb CYXOCTH Mapa U KOJIMYECTBO OTIaHHOTO UM TeI-
Ja, €CJIM OH OXJIaauics a0 Temneparypsl 60°C.

3aoanue 13
1. TIpouecc u3meHeHUs COCTOSTHUS | KT KHCIIOpOa XapaKTepru3yeTcs TETI0eMKOCThI0 C
= 8.374 x/lx/krK. M3BectHpl HayanpHas Temreparypa t,=30°C, naBiaenue P,;=100
aT™M ¥ KOHeuHoe AaBieHne P, =2 atm.
Havimu:
e Pabory, coBepIICHHYO Ta30M.
e lI3MeHeHMe BHYTpEHHEN SHEPIHH.
e Temio, NOXY4YEHHOE Ta30M.
e U300pa3uts nporecc Ha P-V nuarpamme.
Tennoemxocmu Kuciopooa npu nOCMOAHHOM 0a6l1eHUU U 00beme CUUmamoy He3asUCAUUMU Om
memnepamypbl.

2. BogsHoli nap, HayainpHOE JaBieHue kotoporo p; = 0,3 mlla u remneparype t = 150°C
M30TEePMUYECKU C)KMMAETCS 0 YMEHbIIEHUS 00beMa B TpH paza. Onpenenuts TepMUIecKue na-
paMeTphl HAYaJIbHOTO M KOHEYHOT'O COCTOSIHUM Mapa, U3MEHEHHUE dHTAJIBIINU, SHTPOIIUU U BHYT-
pEHHEeH sHepruy, a Tak ke TEeIIoTy U paboTy mpolecca.
3aoanue 14

1. A3OT Maccoil 3 KT MOJTUTPONTUYECKH CKUMACTCS OT Ha4allbHOTO AaBieHus P1=1.2 atm

u temnepatypsl t,=45°C no nasnenus P,=8 atm u remneparypsl t,=274°C.
Haimu:

e Jlokazarenp MONMUTPONBI.

e BenuuuHy paboThl, 3aTpaueHHOMN Ha CXKaTUE rasa.

e lI3MeHeHME BHYTpEHHEH DHEPIUH.

e KoiMuecTBO TENNOTHI
Tennoemxocmu azoma npu NOCMOAHHOM 0AGIeHUU U 00beMe CUUmamy 3a8UCAWUMU O meMne-
pamypul no IUHEUHOM) 3AKOHY .

2. OmpenenuTe CTENEHb CyXOCTH BIQYKHOTO Tapa, ecyiv ero dHTanbnus i = 1600K x/kr,
SHTAJIBIUS HACKIIIEHHON XKuaKkocTH i° = 500 KI[x/kr, a TeroTa mapooOpa3oBaHus 1
= 2200 KJIx/kr.

3aoanue 15
1. HagampHOe cocTosiHME 2 KI' BO3AyXa XapaKTepu3yeTcs IapaMeTpaMH: J1aBJICHHUE
P,=15 atm u temmnepatypa t,=60 °C. Bo3nyx moJUTpONMUYECKH paclIUpseTcs C Tem-
noemMkocThio C = 573.6 JIx/krK go koneunoro maBieHust P,= 7 atM.
Hatimu:
e l3MeHEeHHUE PHTPONUU ra3a.
e HaiiTn u3MeHeHHe BHYTPEHHEH dHEPTHH.
e KoauuecTBO MOABEACHHOTO TEILIA.
Tennoemxocmov azoma cuumams He 3agucsaujell om memnepamypol.



2. Omnpeaenure S3HTPOIUIO BIAKHOIO Mapa MpH CTeNeHu cyxocTH X = 0,8, ecnu 3H-
Tpomwusl HackIeHHOH skxuakoctu S° = 2,3 KJk/Kr-K, TeruioTa mapooopa3oBaHus r =
2000 KIx/kr u Temneparypa napa t = 227°C.

3aoanue 16
1. Yraekucnslii ra3 Maccoi 3 Kr MOJTUTPONMYECKH PACIIUPIETCS OT HAYaIbHOIO JIaBJie-
Hus P1=20 at™m u temneparypa t,=35 °C no temneparypsl t;=-15 °C. 3BecTHO, uTO B
XO0JI€ paclIMpeHus oT raza otHumaetcs temio Q = 200 k/x.
Havimu:
e lI3MeHeHMe SHTPOIMU B 3TOM IIPOLIECCE.
e lI3MeHeHMe BHYTpEHHEN SHEPIHH.
e Paboty, coBepieHHYO Ta30M.
Tennoemxocmu npu nOCMOAHHOM OABIEHUU U 0OObeMe CYUUMAMb TUHEUHBIMU QYHKYUAMU meMne-
pamypul.

2. HavanpHoe cocTosiHHE | KI' BOASHOTO Mapa 3aAaHo AasieHueM P, = 50 at™ u yaens-
HEIM 00beMoM V; = 0.046 m/kr. B pe3ynbrare anuabaTH4ecKoro paciiupenus AaBie-
HHe napa najgaetr 1o P, =2 atm.
Havimu:

e [lapameTpsl mapa B KOHIIE PaCIIUPEHHUS.

e Paborty, COBEpLICHHYIO TAPOM.

e lI3MeHEeHNE BHYTPEHHEW DHEPIUH.

e IlpeacraButs npouecc B P-V u T-S u H-S nuarpammax.

3aoanue 17
1. Temneparypa camoBocruiameHeHus: ausenbHoro tommea 750°C. TemmepaTtypa B
KaMepe MOJHMMAaeTcs 3a CYeT CKaTHsl Bo3ayxa. HauanbHas Temmeparypa BO3Iyxa,
nosaBaeMoro B kamepy 60°C mpu atmochepHoM gasieHuu (=1 atm).
Haumu:
e MuHUMAIBHO HEOOXOAUMYIO CTEIICHb CKATHUS €.
Tennoemxocms 8030yxa cuumams 3a8uUcsiujeli on memnepamypsl no KeaopamudHou napadone

2. B mapoBom kotiie, mmeromem o6beM V = 15 M, Boga 3anuMaer oobem Vi = 10 v’
OcTabHOE MPOCTPAHCTBO KOTJIA 3aHATO BOASHBIM napoM. TemmepaTypa KoTia t; =
20°C.

Havimu:
e KosnmuecTBo Temia, JUist TOro, 9To Obl JaBIEHHE TIapa CTAO0 PaBHBIM P, = 35 atwm.
e lI3MeHeHHe SHTPOIUH Tapa MPH YBEITUMICHUH JaBJICHUS.

3aoanue 18
1. HauanbHOe cocTosiHME 2 KT YIVIEKHCIIOTO ra3a XapaKTepu3yeTcs mapaMeTpaMu: JaBiie-
Hue P=5 atm u temneparypa t,=20 °C. Yriaekucslil ra3 mOJIUTPONUYECKH CKUMACTCS

¢ TermmoeMkocThio C = 400 JIx/krK mo xoHeunoro mpasiaeHus P,= 70 atm.
Haumu:

e l3MeHeHHE SHTPONUU a30Ta.
e HaiiTu u3MeHeHne BHYTPEHHEN SHEPTUH.
e KonnuecTBoO MOABEACHHOTO TEILIA.
Tennoemxkocmov azoma cuumams He 3agucsiujell om memnepamypol.



2. HauvanbHoe coctostHue 1 Kr BiaaxHoro napa coorBerctsyer P, = (0.5 atMm u crenenu cy-
xoct X = 0.35. Ilpu aguabaTuyeckoM CKaTHM Map MPEBPALIaeTCss B HACHIIIEHHYIO
BOZY.
Hatimu:
e KonmuecTBo Teruia, BbIACIUBIIETOCS IIPU CXKATHH.
e JlaBneHue B KOHIIE MPEBPAICHUS.
IIpencraButs nponecc B P-V u T-S u H-S nnarpammax.

3aoanue 19
1.Bo3nyx B nuiauHape AM3ENsS CKUMAETCsl MOJUTPONMUYECKH € IMoKazareneMm n = 1.43.
HauanpHoe cocrosiHue Bo3ayxa: Temreparypa t; = 80°C, naBinenue P, = latm. Temme-
paTypa BOCIUIaMEHEHUs Tu3eNbHOro Torumaa t, = 680°C. Macca Bozayxa M = 1 kr.
Haiimu:
e KoHeuyHoe /aBJeHne BO3/1yXa B IU3EIIE.
e Paboty cxxaTtus rasa.
e Koim4ecTBO OTBOAMMOTO TETIIA.
e li3MeHeHME BHYTPEHHEH SHEPTHH ra3a.
Tennoemxocmu 2asa npu NOCMOSAHHOM OAGIEHUU U 0ObeMe CUUMAamy TUHEUHLIMU QYHKYUAMU
memnepamypol

2. Omnpeaenute SHTAIBIUIO BIAXKHOTO Mapa Mpu cTeneHu cyxoctu x = 0,5, eciu sH-
TaJIBINS HACHIIICHHOM kuakocTy 1” = 350 K/[x/kr, a TeruioTa mapooOpa3oBaHus T =
2300 Kx/xr.

3amavu 11 KOHTPOJILHOM padoTel Ne2 (PopmupoBanue komnerenunii OINK-4,5, T1K-1)

3aoanue 1.
1. Tleub M3HYTPU BBUIOXKEHA IMIAMOTHBIM KMPIIUYOM, 32 KOTOPBIM CJIEYET CJIOM Kpac-
HOTO Kuprnuda ToiamuHoi 200 MM, a cHapy»Ku cioi acOecta TommuHor S0 mm. Ha
BHYTpeHHEH noBepxHocTH neun remmeparypal200 °C, na napysxnoii 30 °C.
KakoBa nomkHa ObITH TOJIIMHA CJI0S IAMOTHOTO KHPIIUYa, YTOOBI TeMIepaTypa Kpac-
HOTO Kuprnuya He npesbimana 850 °C? Haittu Temnepatypy Ha BHyTPEHHEH MOBEPXHOCTH acoOe-
cTa.

2. B TemnooOMeHHOM yCcTpOWCTBE OXJIaKIaromias BoJa J0KHA OTBOAUTD TEILIOBOM
noTok 465 BT. Bona nBmkeTcs o mpsiMOii KpyTJioi TpyOe ¢ BHYTPEHHUM THAMETPOM
100 mm. Pacxon Boasl 40 T/4ac, a ee Temrneparypa Ha Bxoze B Tpyoy 75°C.
OnpenenuTh TeMIEPaTypy BOJIBI Ha BEIXO/E U3 TPYOBI, KOAPPHUITUSHT TEIUIOOTIAYH K
BOJIC U JJIMHY TPYOBI, €CIIU CpeHssl TeMIepaTypa ee BHyTpeHHel nmoBepxHoctu 95°C.

3aoanue 2.

1. OmnpenenuTs MIOTHOCTH TEIJIOBOTO MOTOKA U TEMIIEpATypy Ha MOBEPXHOCTIIX CTEHKH
MapoBOIo KOTJIA, €CJIM 3aJ]aHbl TeMIieparypa IpIMoBbIX Ta30B 1100 °C, remnepaTtypa
xunsimei Boasl 220 °C u kodpdunuentst Termnooraaun o,=110 BT/M’K,

a,=3000 BT/M?K. CTeHKHM BBINOJIHEHBI M3 YIIepPOAUCTON cTanu 30 TommuHol 50 MM 1 dyTepo-
BaHA JIMHACOBBIM KUPIUYOM TOIIHMHON 150 MMm.

2. Ilo cranpHOMYy TpyOompoBoay auamerpom 100x3 MM mOpoTEeKaeT BOJA, CPEIHSA
temriepatypa kotopoi 120°C, co ckopocThio 8 M/c. CHapyxu TpyOoIrpoBo 1 00 1yBa-
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eTCsl NIONEPEeYHbIM MIOTOKOM BO31yXa, Temieparypa kotoporo 20°C, a ckopocts 12
m/c.
Onpenenuts MIOTHOCT TEIUIOBOTO MOTOKA, IEPENABAEMOT0 OT BOJBI K BO3AYXY, €CJIA TEMIIE-
patypa crenku 110°C.

3aoanue 3.

1. Omnpenenuts IIOTHOCTD TEIIOBOIO MOTOKA U TEMIIEPATYpPy HA MOBEPXHOCTAX CTEHKH Ia-
POBOI0 KOTJIa, €CJIM 33J]aHbl TeMIepaTypa AbIMOBBIX razoB 1200 °C, TemnepaTypa Kurs-
weit Bozsl 180 °C 1 kodpuuments terutooraaun o,=150 BT/MK,

®,=2500 BT/M’K. CTeHKy BBINONHEHEI U3 cTaimu DU69 Tonmmuoin 50 MM 1 GyTepoBaHa maMoT-
HBIM KMPIIUYOM TOJIIMHON 250 MM.

2. Tlo mpsamoyronpHOMy KaHany 0,4 x 0,8 M, BEINOTHEHHOMY M3 acOecTa TONIUHON 3 MM,
IBUXKETCs cyxoi Bo3nyx ¢ TemmnepaTtypoi 300°C. Pacxon Bo3nyxa 4,8 kr/c. J{nuHa xaHa-
na 10 m.
Onpenenuthy TEIIOBOM MOTOK OT BO3yXa K OKPY)KAIOIIEH cpeie, €Clid €€ CPeIHSS
temmeparypa 25°C, a kod(ppHIMEeHT TermIo0TIa4u 0T MOBEPXHOCTH KaHala K OKPYXKalolleH cpe-
1e 50 Br/m?.

3aoanue 4.
1. OO6MmypoBka nmapoBoro kotia ToamuHoi 300 MM BBIMTOTHEHA U3 IAMOTHOTO KUPIIAYA.
C omHOI CTOPOHBI OHA OMBIBAETCSI TOTIOYHBIM Ta30M ¢ Temmneparypoi 750 °C, a c
Ipyroi Bo3ayxoM ¢ Temmepatypoii 25 °C. Koo ummeHnTs! TermiooTnaqm cooTBeT-
ctBenHo pasHbl ;=30 BT/M’K, a,=20 BT/M’K. HaiiTu TemnoBsle MOTEPU Y€pe3 CTEH-
KY.
Kak u3MeHstoTCs TETIOBBIEC MOTEPH, €CIIM CTEHKY KOTJIa TOKPHITh CII0EM IITYyKaTypKH
(A=0,135+0,00029t) TommuHOM 8 MM?

2. HewusonupoBaHHBIM cTanbHOU TpyOompoBoj (ctans 30) auamerpom 225x12,5 mm
NPOJIO’KEH TOPU30HTaNbHO NoaBoJoN. TemmnepaTypa okpyskatomieir ero Boasl 20°C.
BuyTtpu tpyGompoBona asumxercs macio MC-20, cpenHsis Temreparypa KOTOPOTO
110°C, co cxopocthio 5 M/c. TemnepaTypy CTeHKH TpyOONpoBOAa MPHUHATH PaBHOMN
100°C.

OnpenenuTsd TEIIOBBIE TOTEPH TPYOOIPOBOIA

3aoanue 5.

1. O6mypoBKka mapoBOro KoTia ToamuHoNn 2500 MM BEITIOJTHEHA U3 THATOMUTOBOTO
kuprnya. C 0THON CTOPOHBI OHA OMBIBAETCS] TOTIOYHBIM Ia30M ¢ TeMiiepaTypoit 980
°C, a ¢ apyroit Bo3ayxom ¢ temmneparypoid 30 °C. KoaddurmenTs! Temmooriauu co-
otBeTcTBeHHO paBHbl 0;=40 BT/M’K, 0,=22 BT/M’K. Haiitu TemioBble OTEpH Yepe3
CTEHKY.

Kax u3MeHSI0TCS TETIOBBIE TOTEPH, €CITU HAa KOTEN HAJOXKUTH CIIOW U30JISINH U3 acOe-

CTOBOTO KapTOHA TOJIIHUHON 10 MM?

2. KopuaopHslil MydoK cTalbHBIX TpyO nuamerpoMm 60x4 MM OMBIBAETCSl MONEPEUHBIM
IIOTOKOM Bo3ayxa. TemmepaTypa Bo3ayxa Ha Bxoze B nmydok 360°C, a Ha BbIXOZE U3
Hero 280°C. Ckopoctb Bozayxa 5 m/c. [Ipononbhsiif mar S; = 40 MM, monepedHsii S,
= 25 mM. BHyTpu TpyO co ckopocThio 1 M/C IBMXKETCS BOJa, TeMIIepaTrypa KOTOpOH
Ha Bxojze 50°C, a Ha Bbixozae 90°C. OnpenenuTh TEIJIOBOM MOTOK OT BO3yXa K BOJIE,
€CIIU Cpe/iHss TeMIlepaTypa nmoBepxHocT Tpyo 75°C, a nmHa Tpy6 12 m.
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3aoanue 6.
1. TTapomposox ( ct DU107) duamerpom 170X5 MM MOKPHIT CIOEM TEIIIOBOU U30JISIIUN
tomuuHOU 100 MM ¢ koadduumenTom rernonpoBogHocTH A=0,062(1+0,000363t)
Bt/m K.
OnpenenuTts TEIUIOBBIE IOTEPU NAPONPOBO/A, ECIIM TEMIIEPATypa BHYTPEHHEHN MOBEPXHO-
ctu TpyOsI 300°C, a TemnepaTtypa BHemHel nosepxHoctu uzonstuuu S0°C? Inuna tpyOsl 15Mm.
2. Tlo ropuzoHTanbHOM TpyOe nuamerpom 20x1 MM MpoTeKaeT BojAa ¢ TeMIeparypou 85
°C na Bxoze. Cpennsis temmneparypa crenku 15 °C. Pacxox Boast 0,5 kr/c. Ha Beixoze
u3 TpyOBl BoJa JOJDKHA MMeTh Temmeparypy 25 °C. Kakyrwoo mmuHy TpyOBI ciemyet
B3SITH JUISI DTOTO?

3aoanue 7.

1. XenezoberoHHas AbIMOBas TpyJa BHYTpeHHUM JuameTpoM 800 MM U HapyHBIM
muametrpoM 1300 MM nomkHa OBITH (hyTepoBaHa BHYTPH IIAMOTHBIM KHPITUYOM.
OnpenenuTts TOMLUHY (GYTEPOBKU U TEMIEPATYpy Hapy>KHOU MOBEPXHOCTH TPYOHI te3
U3 yCIIOBUH, YTOOBI TeIuioBble notepu ¢ 1 M TpyOs! He npesbimanu 2000 Bt/m, a
TeMIIepaTypa Hapy>KHOW OBEPXHOCTH KeJIe300€TOHHOM CTEHKH t.; HEe mpeBbliiaia 60
°C. Temnepartypa BHyTpeHHEH MOBepXHOCTH PyTepoBkH t;=425 °C, k0oappuimeHt
TETIONpPOBOAHOCTH O6eToHa A,=1,1 Bt/m K.

2. a) [Inockas miuacTuHa JUIMHOW SM OMBIBaeTCsl BOJIOM co ckopocThio 3 M/c. Temnepa-
Typa BoJibl 25°C, TeMnepaTrypa IUTaCTUHBI CO cTOpOoHbI BoabI 90 °C.
Ornpenenurs:
1. cpenHuit KO3PPUIMEHT TEIUIOOTIAYH OT IJIACTHHBI K BOJIE;
2.paccTosiHUE, Ha KOTOPOM HPOHM3OUIET MEpexoi M3 JIAMHHAPHOTO PEXHMa B TypOYJIEHTHBIH
(nmpunsTh Re,=2*%10°)
6)PaccunTarh TEMIOBBIE MOTEPH OT BEPTHUKAIBHOU TPYObI JUTMHOMN 3,2 M U Hapy>KHBIM
nuamerpom 62 mm. Temmeparypa Ha moBepxHocTH Tpyosl 80 °C, Temmepartypa
oKkpykaromiero Bo3ayxa 20 °C.

3aoanue 8.
1. Bpruucnute norepro TemioTs ¢ 1 M TpyOonpoBosa auamerpoM 165x7,5 MM, npo-
JIO’)KEHHOTO Ha OTKPBITOM BO3/yX€E, TeMIieparypa kotoporo -15 °C, eciu BHyTpU
TpyOBI MpOTEKAET BoJIa co cpeaHeit Temmneparypoit 90 °C. Martepuan TpyOsI — CTalb
DU 107. KoodduumeHT TeruiooTaa4uu ot Bobl K cTeHKe TpyOsl 0,=10000 BT/M’K, u
OT TPYOBI K OKpy:Karomemy Bo3ayxy o,=12 BT/mK.
Pemmts 3a1auy npu ycinoBHH, 4TO MAPONPOBOJI IOKPBIT CJIOEM U30JISIIUM TOJIIIMHON 60
MM U K03 unmentom remnonpoBogHoctu A=0,15 Bt/Mm K. O0bIcHUTS U3MEHEHUE TETIJIOBBIX
MOTEPb.
2. Tlo cranbHoil TpyOe nuamerpom 44x2 mm co ckopocTbio 0,7 m/c Teuet macio MC-20,
temrneparypa kotoporo 60 °C. CHapyxu TpyOa OXJaXJaeTcsi MONEPEeYHbIM TOTOKOM
BO3yxa ¢ Temneparypoit 15 °C. Ckopocts Bo3ayxa 10 M/c.
OnpeaenuTs JUHEHHYIO MIIOTHOCTh TEIUIOBOTO MOTOKA. TeMmnepaTypy CTeHKU TpyObl
CO CTOPOHBI Macja NpHUHATH paBHOU 45 °C.

3aoanue 9.
1. OOMypoBKa IeYd COCTOUT U3 CIOEB MAMOTHOTO M CWJIIMKATHOTO KUpIHUYa (Ha XOJ0/-
HOM PacTBOpPE), MEKAY KOTOPBIMU PACHOJIOKEH CIIOH paciylleHHOro acoecra
3 copta. Tonumna mamotHoro cios 120 mm, acbecta 50 MM U cuiimkaTHOTrO Kupnuga 250 Mm.
TemnepaTypsl Ha BHEUTHUX OBEPXHOCTSAX CTEHKU PaBHbI COOTBETCTBEHHO

950 °C n 30 °C.
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Kaxoit TOJIIIUHEI CJICAYCT CACIIATh CIIOM CHJIMKATHOTO KUpn4da, €CJIN OKa3aTbCA OT acOe-
CTOBOH IMPOKJIaJIKH, YTOOBI TEIIOBLIE IIOTCPU YEPE3 CTCHKY OCTAINCH HEU3MEHHBIMH ?
Pemutn 3aaavy, yUUTbIBasd 3aBUCUMOCTb A oT TCMIICPATYPHI.

2. Tlo cranpHOMY maporpoBoy (ctanb DM69) nBukeTcs HaCHIIEHHBIN BOJISHON Hap C
temriepatypoit 350 °C. Cxopocts napa 5 M/c. CHapy u mapoIrpoBOJT OXJIAXKIACTCS
cBOOOTHBIM MIOTOKOM BO31lyXa, Temreparypa kotoporo 30 °C. [luamerp mapornpoBojia
100 mm, nimHa 3 M. TemniepaTypy cTeHKH NpuHATH paBHOM 330 °C.

OnpenenuTts TEIUIOBOH MOTOK OT Iapa K BO3AYXY.

3aoanuel 0.
1. OOMypoBKa ey COCTOUT U3 CJIOEB IMEHOIIAMOTa U KPACHOTO KUPIHYa MAaIIMHHOM
(bOpMOBKH, MEKITY KOTOPHIMU PACHOJIOKEH CI0H ac6o3ypuTa. TolmnHa neHomamMoTa
120 MM, acbo3yputa 50 MM u kpacHoro kupnuya 250 mm. TeMriepatypbl Ha BHEIIHUX
MIOBEPXHOCTSAX CTEHKH PaBHbI COOTBETCTBEHHO
1100 °C u 40 °C.
Kakoii TonmmHel ciaenyer cienarh Clioi KpacCHOTO KMpIHYa, €CIM OKa3aThes OT ache-
CTOBOM MPOKJIAIKH, YTOOBI TETVIOBBIEC TOTEPHU YEPE3 CTEHKY OCTAIMCh HEM3MEHHBIMU ?

2. TennoobMmeHHUK THHNa «TpyOa B TpyOe» UIMHON 6 M BBINOJIHEH U3 CTaIbHBIX TPYO
nuamerpoM 48x3 MM u 30x2,5 MM. XO0NOJHBIN TEIJIOHOCUTENb — BOJIa ABUKETCS 1O
BHyTpeHHeill TpyOe u HarpeBaercs oT 5 10 35 °C. Pacxoa Boast 100 kr/y.

l'opsumii TeruioHocUTeNb co cpeaHei Temnepatypoil 140 °C nBuxercs mo MexXTpyOHOMY Mpo-
ctpanctBy. KoaddumumeHnT TemnooTnaunn OT HEro K IOBEPXHOCTH BHYTPEHHEW TpyOnl 93
Br/M**K.
Onpenenurs:
TEMIIEPATypPy MOBEPXHOCTH CO CTOPOHBI BOJBI;
o0ecnevnT JId MOBEPXHOCTh TEIUIOOOMEHHUKA Nepeaady 3aJaHHOM IMJIOTHOCTU Ter-
JIOBOTO NIOTOKA?

3aoanue 11
1. Beruucnute norepro TemioTs ¢ 1 M TpybonpoBoaa auamerpom 210x5 MM, BBIION-
HEHHOT'0 U3 CyXOro OeTOHa, MOKPBITOTO CIOEM HM30JIALMHU U3 IIUIAKOBOW BaThl TOJ-
mmHoi 50 mM. Temnepatypa BHyTpeHHe# noBepxHocTH Tpybonposoa t; =180 °C/
TemnepaTypa HapykHOI OBepXHOCTH M30isMH £,=50 °C. OnpenenuTs TeMIeparypy Ha rpa-
HUIBI CTEHKU U U30JISLUH.

2. B MexTpyOHOM TpOCTpaHCTBE TETUIOOOMEHHHMKA THTA «Tpyba B TpyOe» MmpoTekaeT
BOJIa, Temreparypa kortopoi usmensercs ot 20 go 80 °C. Pacxon Boast 5000 kr/gac.
Juamertpsl TpyO: BHemHel 68x2 MM, BHyTpeHHeH — 50x1 mM. [1o BHyTpeHHei Tpybe
IPOTUBOTOKOM JIBMXKETCSI TpaHC(HOpMATOpPHOE Macio co ckopocThio 2,8 m/c. Temne-
patypa macna uzmensiercs ot 140 no 60 °C.

OnpenenuTts JIMHY TEMJI000MEHHHKA.

3aoanue 12.
1. OOMypoBKa Ieuu COCTOUT U3 CIIOEB MAMOTHOTO ¥ KPaCHOTO KUPIIUYa, MEXKIY KOTO-
PBIMH pacIlJIOKEeHa 3aChIlKa U3 JUATOMUTOBOM KpomIKy. ToJIIMHA IIaMOTHOTO CII0sS
120 MM, nnatoMuTOBOM 3ackinku 50 MM 1 KpacHOTO Kuprnuda 250 MM.
Kakoii TonmmHel ciaenyer clienarh Clioi KpacCHOTO KMPIHYa, €CIH 0TKa3aThCs OT 3aChIIl-
K{ U3 JIMATOMUTA, YTOOBI TEIUIOBON TIOTOK Yepe3 CTCHKY OCTAJICS HEM3MEHHBIM?
TemnepaTypsl Ha IOBEPXHOCTH CTEHKH COOTBETCTBEHHO paBHbI 840 °C u 50 °C.
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2. IMaxmaTHBIA My4OK CTANBHBIX TPYO nuamerpoMm 40X2 MM OMBIBAeTCS MONEPEUYHBIM
IIOTOKOM Bo3ayxa. Temmeparypa Bo3ayxa Ha Bxoje B Itydok 320°C, a Ha BBIXOAE W3
Hero 230°C. Ckopocts Bo3ayxa 6,2 m/c. [Ipogonbasiii mar S; = 70 MM, nonepeuHbIi
S, = 25 mMm. BayTpHu TpyO CO CKOpPOCTBIO 2 M/C IBWXKETCSI BOJA, TEMIIEpaTypa KOTO-
poii Ha Bxoze 20°C, a Ha Bbixoze 90°C.

Onpenenuth TEIIOBOM MOTOK OT BO3AyXa K BOJIE, €CIM CpPEeIHsAs TeMmIeparypa Mo-
BepxHocTH TpyO 75°C, a niuna TpyO 10 M.

3ananue Ha PI'P (®opmupoBanune komnerenuuii OIIK-4,5, I1K-1)

3amanue nis pacuera. OnpeaenuTs TpedyeMyo IONIaIb MOBEPXHOCTH TermoooMeHa F koxy-
XOTpyOHOTO TEMI00OMEHHHKA U CYMMapHYIO MOIIIHOCTh Ha NMPOKaYMBaHUE TEIJIOHOCUTENEH 10
ero kaHasiaM N Ui OXJIQKIEHHSI TOpSYero TEIJIOHOCUTENSI C MAaCCOBBIM pacxoaoM M; ot
TEMIIepaTyphl t; Ha BXO/I€ B TEIUIOOOMEHHBIH anmapaT /10 TeMIIepaTypsl t; Ha BBIXOJE U3 HETo.
TemnepaTypa X0JI0JHOTO TEIIOHOCUTENS (BOABI) Ha BXoJie to Ut ['opsiumnii TemmoHocuTeNb
JBMDKETCSI BHYTPH n TpYO ¢ BHyTpeHHUM auameTpoM d; 14 mm. TonmuHa creHKH TpyOOK, BbI-
MOJIHEHHBIX U3 Hepxkaserouleit cranu mapku 1 X18H10T - 1mM.Boaa obrekaer TpyOsl Temo-
O0OMEHHOT0 armapaTa Mpo0JbHO, IBUTAsCh B MEXTPYOHOM KaHalle, 00pa30BaHHOM Hapy>KHBIMU
MOBEPXHOCTAMU TPYO U KOXKYXOM C BHYTpEeHHUM auameTpoM D. Jlnuna cexkuuu TemiooOmMeH-
Horo anmnapara L = 2m.
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No T opsaui t1" °C t17 °C it °C t °C No CxeMa IBHKCHHA
TEeNJIOHOCHTEIE Bapranta* TeNIOHOCHTeIeH
01 DT1aHoI 160 100 20 80 01 IIpamoToK
02 DTaHoI 160 100 40 80 02 IIpamoToK
03 STaHOaI 150 120 40 100 03 TIpavoTok
04 DT1aHoI 140 80 30 20 04 IIpoTHEOTOK
05 DTaHoI 150 90 20 100 05 IIpoTHEOTOK
06 OT1aHon 140 100 40 100 06 IIpoTHEOTOK
07 DT1aHoI 120 80 30 20 07 TIpoTHEOTOK
08 DTaHOI 150 100 20 20 08 IIpoTHEOTOK
0g bensox 160 100 20 80 0g IIpamoToK
10 benson 160 100 40 80 10 IIpamoToK
11 bensox 150 120 40 100 11 TIpamMoTok
12 bensox 140 80 30 20 12 IIpoTHEOTOK
13 benson 150 20 20 100 13 IIpoTHEOTOK
14 beHz0a 140 100 40 100 14 TIpoTHEOTOK
15 beHz0a 120 80 30 20 15 TIpoTHEOTOK
16 bensox 150 100 20 20 16 IIpoTHEOTOK
17 AreToH 160 100 20 80 17 IIpamoToK
18 AreToH 160 100 40 80 18 IIpamoToK
18 AlleToH 150 120 40 100 18 TIpamMoToK
20 AreToH 140 80 30 90 20 IIpoTHEOTOK
21 AreToH 150 90 20 100 21 IIpoTHEOTOK
22 AneToH 140 100 40 100 22 TIpoTHEOTOK
23 AnleToH 120 80 30 20 23 IIpoTHEOTOK
24 AnleToH 150 100 20 20 24 IIpoTHEOTOK
25 MeTasoa 160 100 20 80 25 IIpamoToK
26 MeTasoa 160 100 40 80 26 TIpamoTox
27 MeTasoa 150 120 40 100 27 IIpamoToK
28 MeTasoa 140 80 30 20 28 IIpoTHEOTOK
28 MeTasoa 150 20 20 100 28 TIpoTHEOTOK
30 MeTagoa 140 100 40 100 30 TIpoTHEOTOK
31 MeTasoa 120 80 30 20 31 IIpoTHEOTOK
32 MeTtasoa 150 100 20 90 32 IIpoTHEOTOK
33 Macao MC-20 160 100 30 20 33 IIpamoToK
34 Macao MC-20 160 80 60 70 34 TIpamMoTok
35 Macmo MC-20 150 90 70 80 35 IIpamoToK
101- 201- 301- 401- 501- 601- 701- 801-
132 232 332 432 532 632 732 832
Pacxon rops- 1.5 2.1 4.2 6 12 21 30 51
YEro TEIUIOHO-
curenst M, Kr/c
BryTtpeHHni 0.06 0.08 0.10 0.12 0.15 0.2 0.25 0.3
AUaMCTp
Koxkyxa D,m
Yucno tpyo 4 7 12 19 37 64 109 151
n, T
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3.4. Texymuii KOHTPOJIb(BbINOJTHEHHE J1a00PaTOPHBIX padoT)
(popmuposanue komnerenuuii OIK-4,5, I1K-1)

JlaGopaTtopHas pa6ora Nel

«Onpeodenenue yoenbHoil menaioemMKoCmu 6030yxXa npu ROCMOAHHOM 0A61eHUU

Memoouueckue ykazanus no 8bin0IHEHU0 1a00pamopHot pabomel

ITogcoeMHUTE MyJIBTUMETP K KJIIEMMaM Ha YCTaHOBKE

2. BxiIHOYNTH IUTaHUE YCTAHOBKH, U3MEPUTENL TEMIIEPATYPBI K KOMIIPECCOP

3. Bxmounts nuranue HarpeBatenss. C TOMOILIBIO PETYISTOPOB «Ipy0o» U «TOYHO»
YCTAaHOBUTH HayaJlbHOE HampsbkeHHe Ha Harpy3ke UH=4B, orcnexuBas ero 3HaueHue ¢
IIOMOILBIO MYJIETUMETpA.

4. C nomouiplo MyJIbTUMETPa U3MEPUTH MaJeHUE HAIPSHKEHUS Ha 00pa3lloBOM CONPOTHB-
JICHUU

5. Uepes 4-5 munyT npoussectu otcueT temrnepatyp T1 u T2 no uzmepurento u 00beMHOTO

pacxoza Bozayxa G mo porameTpy

JlaHHbIE U3MEpEeHUi 3aHecTH B Ta0nuiy 1

7. lloBTOpuUTh HM3MEpEHHs, ONHUCaHHbIE B NN 4-0, U1 HaNpsDKEHWH Ha HarpeBarese
Ur=6,8,10,12 B

8. Ilo BennuMHE U3MEPEHHOTO 0OBEMHOTO pacxoja Bo3ayxa Il paccunrare MaccoBblil pac-
X011 Bo3yxa M

9. Hcnonp3ys BenuuuHy najeHus HanpspkeHus Uo Ha oOpas3lioBOM CONPOTUBIICHUH, BbI-
YUCJIMTh CHITy TOKA

10. BpIuncnuTh MOIIHOCTb, BBIACIAEMYIO B HArpeBaTese

11. Ins HaxoXaeHUs: yAECNbHOM TEMIOEMKOCTH BO3yXa MPHU IMOCTOSHHOM JABJIEHUU IO-
CTPOUTH TpaUK TeMIepaTypHOM 3aBUCUMOCTH BBIJEIIEMON MOIIIHOCTH

12. OnpenenuTth NOrpemHOCTh U3MEPEHUHN

—

o

JlaGopaTropnas paGora Ne2

«Pacuem UUKIa menjio6o02o oguzamens coO CMEUWAHHBIM HO0BOO0OM MENTIOMbL).

Memoouueckue yKazanusa no 6bln0JIHEHUIO 1A00OPAMOPHOU padbomol.

[lo 3amanHBIM mapameTpaM B T.l oIpenensieTcsi HEM3BECTHBIM NapaMeTp C MOMOLIBIO
YpaBHEHHUS COCTOSIHUS WJCaIbHOTO Tra3a. B ocTalbHBIX TOUKax mapaMeTpbl ONpeesstoTcs Mo 3a-
JAHHBIM CTETECHSM C)KaTUSl WIM MOBBIILIEHUS AABJICHUS B KaKJOM IIPOILECCE, a TAKXKE 10 COOT-
HOILIEHUSIM TapaMeTpoOB B COOTBETCTBYIOLIUX Mpoleccax. CocTaBisgercs Tabiaulla napameTpos
TUI K&K O TOUKH.

[To cipaBoUHMKaM ONpENENSIOTCS U300apHbIE TEIJIOEMKOCTH B KaXKJIOW TOUKE LIMKJIIA, a
3aTe€M CpeJHE MHTErpalbHble B KaxkJ1oM Inpouecce. [lo ypaBHeHHo Maiiepa HaxoaaTCsl U30X0p-
HBIE CpeJHHE TEIIOEMKOCTH IJIi BCEX IPOIIECCOB, a 3aT€M IMOJIUTPOIMHBIE TEIUIOEMKOCTH B
MOJINTPOIHBIX IPOLECCAX.

B xaxaoMm mporiecce pacCUMTHIBAIOTCS OCHOBHBIE TEPMOJAMHAMUYECKUE (PYHKIMU (BHYT-
PEHHSS PHEPTUs, SHTAIIBIIUS U SHTPOIIUS), @ TAKXKe paboTa U TEIIoTa.

CocraBnsercs Tabnuia 3HAYCHUH TePMOAMHAMUYICCKUX (QYHKIUN JUTSI KQXKI0TO MPOIIeC-
ca U CyMMapHbIX 3HaYEHUH JUIsI LIUKJIA B LIEJIOM.

Onpenensercs tepmuueckuil KIIJ[ nukna u cpaBHuBaercs ¢ tepmudeckum KIIJ nukna
Kapmo.

CrosTes rpaduku ukia B p-V u T-s koopauHaTax

JlaGoparopHasi paboTa BBINOIHSETCS 110/ PYKOBOJICTBOM MPEIOIaBaTeNsl, IPEXIE BCETO,
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OCYIIECTBISIONIETO JEKIIMOHHbIE 3aHATUSA. PYKOBOIUTENh MPOBOAUT HEOOXOAUMBIE KOHCYJIbTA-
LMY ¥ KOHTPOJIHMPYET BBIIIOJHEHUE PAOOTHI.

Otuer k nabopaTopHOif paboTe 10JKEH OBbITh HarmeyaTaH Ha KOMITbIOTEPHOM IpHUH -
Tepe dyepe3 1,5 nHTepBana Ha cTaHJApTHBIX JincTax Oymaru ¢popmarta A4. Ha kaxaoil ctpanune
JIOJDKHBI OBITH MTPElyCMOTPEHBI MOJIs: JeBoe 25 MM, BepxHee 20 MM, npaBoe 10 MM miu B cityyae
HEJOCTYIHOCTH TMEeYaTHOM TeXHHUKH JlabopaTopHasi paboTa MOXKET ObITh MpECTaBlICHA B BUEC
PYKOIHCH, BBITIOJIHEHHOHN YE€TKUM nodyepkoM. COKpaIleHHUs CI0B, KpOMe OOLIETPUHSTHIX U TPO-
(beccuoHanbHBIX a00pEBUATYP, HE TOMYCTUMBI. [IpuHUMNIHUAIBHBIE MTOJIOKEHUS B TEKCTE pa-
OOTBI TOJKHBI IOATBEPXKIATHCS CChIJIKAMH Ha JIMTEPATYPHbIE HCTOUHUKH, TIEPEUUCICHHbIE B 110-
psAKe YIIOMHUHAHUS B OT/AEIBHOM CITUCKE.
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JlabopaTopnas padorta Ne3

1. Onpedenenue koIhpuyuenma mennonepeoauu npu medyeHuu HcuoKocmu ¢ mpyoe.

B nannoii pabote u3yyaercs TemI000MEHHBIH anmapat, B KOTOPOM TEIJIOHOCUTENN HAXOIATCS B OJ1-

HO(A3HOM COCTOSIHUU U HE KOHTAKTUPYIOT JPYT C APYTOM.

18




3.6.

IIpomMe:KyTOYHBII KOHTPOJb (BONPOCHI K IK3AMEHY)

(popmuposanue komnerenuuii OIK-4,5, I1K-1)

SN

= o

11.
. [TomutponHelil nponecc. OnpeneneHue NoKa3aTess MOJIUTPONBL. TernI0eMKOCTh OJIUTPOII-

13.

14.
15.
16.
17.
18.
19.
20.
21.
22.
23.
24.
25.
26.
27.
28.
29.
30.
31.
32.

33.
34.
35.
36.
37.

38.

39.

Tepmoannamuyeckue napamerpsl. Pabouee Terno.

TepmoanHaMHuyeckast CUCTEMA.

VYpaBHEHNE COCTOSHMS UICATBHOIO ra3a.

. I1epBblif 3ak0H TepMOAMHAMUKHU. BHyTpeHHsst sHeprus. PaboTa.

WneanbHelii ra3. YpaBHEHH TEINIOEMKOCTH B MHTEpBAJEe TeMIeparyp. TermmoeMKocTs Ipu
MOCTOSIHHOM JIaBJICHUH U TPH IIOCTOSTHHOM o0beMe. Y paBHeHue Maiiepa.

OHranenus. Pacdyer n3mMeHeHus SHTANbIINH.

OHTponus. Pacuer n3MeHEHUs PHTPOIHH.

['padmueckoe nzobpaxenue padoTsl U TemwoTel Ha. V-P u S-T nuarpammax.

. TCpMO,[[I/IHaMI/I‘-IeCKI/Ie MMPOLCCChl UACATIBHOIO T'a3a: I/I30X0pHBII71, I/1306apHBII71, HU30TCpMHUYIC-

CKHI1: OCHOBHBIE COOTHOIIEHMS napameTpoB. V-P u S-T nuarpamwsl.
AnuabaTHBIH mporece: OCHOBHBIE cooTHoIeHus. V-P u S-T auarpamwmsl.

HOTO [Ipoliecca.
Bropoii 3akoH TepmonnHamMuku. OCHOBHbBIE (GOPMYITUPOBKH. MaTeMaTHyeCcKOe BhIpaKeHUE

BTOPOT'0 3aKOHA TEPMOJIMHAMUKU ISl KPYTOBBIX IIPOLIECCOB.
Kpyrossle nmporecchl Wi HUKIBL.

[Tpsamoii o6patumsii ik Kapao. TepMudeckuit K.1. 1. IUKJIA.

O6partnsiii nukn Kapro. XonoauinbHbN KO3QPUITHEHT.

Teopema Kapho.

Huxn JIBC ¢ mogBoaom TemaoTsl mpu V = const.

Hukn ABC ¢ noaBoaom temnoTsl ipu P = const.

[uxn JIBC co cMenmaHHbIM MOJIBOJIOM TEIUIOTHI.

Harneranue ra3os u napos. [lopiiHeBoi koMIpeccop.

[{uks ra30TypOMHHON YCTaHOBKH.

[y BO3AyIHOM KOMIIPECCOPHOU XOJIOUIBHON YCTAaHOBKH.

Ycnosus dazoBoro paBHoBecHs. Da3oBbie MEPEX0IbI.

CBolicTBa peanbHbIX ra3oB.

Bogsnoii nap. [TapooOpa3zoBanue npu NOCTOSIHHOM JaBJICHUU.

P-V, S-T, I —S nuarpaMMsbl BOJsSIHOTO mapa

[TapoBble npoiecchl: 1300apHbIN, H30XOPHBIH, N30TEPMUYECKUI 1 aTuabaTHBIH.
VYpasuenue Knaiinepona-Knaysnyca.

Huxn Perkuna. P-V, S-T, I —S auarpammer.

Bunsl nepenoca temnotsl. TemneparypHoe 10J€ U TEMIIEPAaTypPHbINA IPAJIUEHT.
TennonpoBoanocts. ['umoreza Oypre. Koaddunment remmonpoBogHoctu. Tepmudeckoe
COIPOTUBIICHUE TEIIONPOBOAHOCTH. [I1OTHOCTE TEIIOBOro MOTOKA. TEIuIOBOM MOTOK.
JuddepennnanbHoe ypaBHEHUE TEIIONPOBOIHOCTU. Y paBHeHHE Dypre. YpaBHeHue Jla-
iaca.

VY cnoBus 0OTHO3HAYHOCTH. ['paHUYHBIE YCIIOBHS.

Ilepenaya TEmIOTHI Yepe3 IMIIOCKYIO CTEHKY IIPU I'PaHUYHBIX YCJIOBUAX 1- pona.
OrnpeneneHne MIOTHOCTH TEIUIOBOTO IMOTOKA YEPE3 MHOTOCIOWHYIO INIOCKYHO CTEHKY.
TennonpoBOIHOCTh Yepe3 MIIOCKYI0 CTEHKY MpH IpaHUuYHBIX ycioBusx 111-pona. Koadpou-
LUEHT Teruionepenaun. OnpeneneHue TeEMIEpaTypsl Ha MOBEPXHOCTAX CTEHKH.
TemIonpoBoIHOCTh YEPE3 NMINHAPUIECKYIO CTEHKY IIPU IPaHUYHbIX YCIOBUAX 1-poxa. JIu-
HElHas IJIOTHOCTh TEIJIOBOTO MOTOKA JIJIsl OJTHOCIIOWHON M MHOTOCJIIOWHOM LMJIMHApUYE-
CKHX .CTEHOK. Y PaBHEHUE PACIPEIAECIICHUS TEMIIEPATYPBI 110 TOJIIUHE UINHAPUYECKON
CTEHKH.

TemmonpoBoIHOCTh YepE3 HMINHAPUIECKYIO CTEHKY IIPU IPaHUYHbIX yciIoBusAX 111-ro
pona. JIuneitnsiit koapuueHT Terionepenayn. JInHeHas MIOTHOCTH TEMJIOBOIO MOTOKA.
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40.
41.
42.
43.
44.
45.
46.
47.
48.
49.
50.
51.
52.
53.
54.

KoHBeKTHBHBIH Tem1000MeH. . Buibl KOHBEKTHBHOTO TEIIOOOMEHA.

VYpasuenue HetotoHa-Puxmana. Kosadduuuent temnooraauu, ero puanieckuii CMbICII.
JuddepennunanbHple ypaBHEHHSI KOHBEKTUBHOTO TEIJI000MEHa.

Kputepun nomio0ust KOHBEKTUBHOTO TEINIOOOMEHA M UX (PU3NYECKUI CMBICI.
O0600111eHHbIE ypaBHEHHS TEIIOOTIAUH.

JlnHaMyyeckuii MOrpaHUYHbIN CIIOW.

TernnoBo MOrpaHUYHBIN CIION.

CooTHoIlIeHUE TONIIMHBI TEIUIOBOTO U IMHAMUYECKOTO MOTPAaHUYHBIX CIIOEB.
O060011eHHbIE ypaBHEHHS MTPU O0TEKaHUU TUIACTHHBI IOTOKOM KUJIKOCTH.

TennooOMeH npu BBIHYKIEHHOM TEYEHHH KUAKOCTU B TpyOax. O0001IeHHbIE ypaBHEHUS.
TenmooOMeH npu nonepeuHoM o0TekaHuu Tpy0. O00O0IIeHHBIE YpaBHEHUS.
TemooOMeH npu nonepeyHoM o0TekaHuH mydka Tpy0. O60011IeHHbIe YpaBHEHHUS.
TenmooOMeH npu cBo601HOM KOHBEKIINH. OO00IICHHbIE YPaBHEHHUS.

CB0OOTHAsT KOHBEKIIUS B OTPAHUYEHHOM O0BEME.

TennooOMeH U3ITyueHHEM.

ITporpamma coctapiieHa ¢ yuetoM TpeboBanuii @PI'OC BO u yueOHBIM IJIaHOM 110 HAIPaBJICHHIO
noAarotoBku 15.03.02 TexHoJsiornyeckre MaliMHbI U 000opynoBanue, npoguias Pazpadorka u
MAPKETHHI TeXHOJIOTHYeCKOro 000py10BaHus
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