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Yuebras nporpaMma cocTaBieHa Ha OCHOBE!

obpasosatensHEX crangapros OCBO 1 -43 01 05-2013 w OCBO 1 - 43 01 07;
y49e0HBIX 1IaHOB yapexneHus obpasopanust «I oMeNbCKUY TOCYIAPCTBEHHBIH TEX-
Hugeckul yaupepcutet umeru I1.0. Cyxoron:

coenmanerocTy 1-43 01 05 «IlpoMelinneHHas TeNNOSHEPTeTHKEY
Nel43—1-20/ya.17.09.2013; NeT43 —1 - 02/y4. 12.02.2014;

Nel43—1-20/yq. 17.09.2013; No 143 — 1 - 40/y4. 20.09.2013;

Nel43—1-23/ya. 13.02.2014;

crennanbiocTi 1-43 01 07 «TexHmdeckas 3KCIUTyaTalius SHEPTOOOOPYIOBAHISE Op-
rapmsamuiiy Ne 143 —1 - 14/ya. 17.09.2013; Ne 1 43 01 - 03/yu. 12.02.2014;
Nel43—1-24/yq. 13.02.2014.

COCTABUTEII.

A .B. Oscaunuk, 3aBenyromui kadbenpodt «[IpoMeInuiesnas TeIUIOSHEPTETHKA U 3KO-
JIOTHS» yYpexneHus obpazosanus «f OMENbCKHN TOCYHAPCTBEHHBIM TeXHWYECKUH
yausepcuter nmenu [1.O. Cyxoro», xagmunar TEXHRIECKUK HAYK, NOIEHT,;

I0.A. CrenasuinyHa, CTapini nperogasarens Kadenpsl « [ IpoMbIieHHas Terio-
3HEPreTUKa U SKONICTHMD) yUpexieHus odbpazosanus « oMenbeckuil rocynapcrees-
HBIA Texaudeckny yauBepcuteT uMen# § 1.O. Cyxoro»

PELUEH3EHTDI:

B.M. OBuuHHUKOB, 3aBeyiomuil kaderpoit «3ueprosdbekTusHbIS TEXHONOIMY Ha
TPaHCIIOPTe» yupexAeHuA obpazopannE «(benopyccKuii rocy IapCTBeHHBIN YHUBED-
CHTET TPaHCIopTa», KaHAUAAT TeXHUIELHKIX HaYK, JOLCHT;

A.O. Nobponeii, 3apenyroniuii kadeapelii «OnexTpocHabX)eHMe» yUpexaeHus oopa-
3opaHusd «l'oMensckui rocynapcIBeHEBIA TexHUYeCKHH yHuBepcmteT mMeHu [1.0.
Cyxoro», KaHIuJaT TEXHUYECKUX HAYK, [AOICHT.

PEKCMEHJIOBAHA K VTBEPX IEHATO:

Kagenpoit «IIpoMbiuieHsas TEIIOSHETCTUKA W SKONOTHL) VApexKaeHus obpazona-
Hus «l OMeNbCKuM IoCyAapCTBEHHBIN TExXHIHecKkul yausepcuter uMmenu [1.0. Cyxo-
To»

(mpotokon Ne & ot 25,05, 2045, 40 - Y- 2-0055
HayuHo-MeTOAMYECKEM COBSTOM JSHEPIS:THHECKOro $akyibTeTa yapexneHus obpa-
30Banus «l oMensckulél rocyJapCTBEHEEN TexHWYecKwy yHumBepcuTeT mMenum I1LO.
Cyxoro» o .

(mpotoxorn NeY  orolfs D5 4018 ),

Hay1H0-METOOUYECKUM COBETOM 3a0WNTC PakylNsTeTa YVIpeKIeHUs 06@33@3&1—1}%
«I OMeNBCKUA TOC depPTE&BHHMH TEXHIE: Ky yH epugﬂm umvienn [1.0. Cyxoroy
{tipoToxom Ne | ”" or AU4H .12 ;

Hayunao-1 M@T@ﬂﬁ%ﬂ«fﬁm COBETOM yqp%‘meﬁm @6@&3@%}1@@ «["oMmeneckuit rocynap-
CTBEHHBIN TEXHHYECKHN }]ﬂHBF‘p@HTGT meecuu [1.0. Cyxoron

{poroxon Ne o) ot O S o8 J)




HOACHUTENTBHA A SATIMCKA

Yuefuan mporpaMma YIpeXIeHHs BEICIIero obpasopanus (ganee — yuelOHas
nporpamva YBO) mo macnmnnuse «TemromacccoGMeny NpenycMaTpUBaeT U3yde-
HHEe OCHOBHBIX 32KOHOB TEILIOMACCOO0MEHa ¥ UX TPUMEHEHNHE B DA3UYHEIX Terio-
SHEPTeTUYECKAX ¥ TEIIOTEXHOIOTHIECKUX IPOEccaX B YCTAHOBKAX.

1. Iienw v 3anauw yueOHON NHCHUATIINHEL

Henb nucHmiuiaHel — OBNAJSHUE 33KOHOMEPHOCTSME OCHOBHEIX IIPOLECCOB
NEPEeHOCa TEIUIOTH ¥ MacChl, B TOM YHMCIE U NPOTEKaroIIUX COBMECTHO, YCBOGHHE
OCHOBHBEIX PE3YNBETATOB TEOPETUHUESCKUX U BKCTICPHMEHTAIBHEIX UCCHENOBAHTN U 03~
HaKOMIICHHE ¢ MyTAMU PeUleHWs COBPEMEHHBIX pobieM TeruioMaccoo0MeHa, MpH-
ofpeTeHue yMeHUil i HABBIKOB B [POBEIEHUM TEIUICBBIX PacUeToR H PEMICHUHN TIpaK-
TH4ECKUX 3a/1a4, CBA38HHBIX C TENIOMAacCOOOMEHOM B BIEMEHTAX SHEPIeTUYECKUX H
TEeIVICTEXHOJOTHIESCKAX YCTAHOBOK.

Hocne w3yvenns NUCHMIIIMHBL CTYNEHT HODKEH OBITh KOMIETEHTEH peliaTh
ClIeAYIOUHE NPodecCroHaNBHEIE 3aa4M:

— HNPOEKTHPOBaHYE W pacyeT HOMHUHAIBHBIX PEXUMOB paboTh TEMNOOOMEHHEIX all-
apaTos;

— PAcYeT OCHOBHEIX I2PaMEeTPOR TEXHONOTHYECKOT0 TIPOLEcca SHEPTETHUECKUK VCTa-
HOROK;

— pa3paboTKa U OCBOEHYE HOBOTO SHEPIETHHYECKOTs 060pYIOBARS U IPOIIECCOR,

— BHEZIpeH#E 3HEProcOeperaroliiux TeXHONOrviH 1 06opyIoBaHnus;

— HOBBHILIEHNE 3Q(QEKTHBHOCTH WCTIONE30BAHNA JHEPIOPECYPCOB.

2. Mecro yuebHol THCIMIUIMHE B CHCTEME HOATOTORKY CHEHHATHCTA ¢ BRICIIAM 0f-
PasoBaHueM, CBA3H C APYTUMHU VIeOHRIMY JUCIAIIAHAMHY

Hucnunnmuna «TemnoMaccoobMen»ang cuenumansuocta 1 — 43 01 05 «Ipo-
MEILJICHHAA TEIIOSHEPTETHKAY ABISECTCA NOCYAAPCTBCHHRIM KOMIIOHSHTOM B LHKIE
00IenpO(QECCHOHANBABIY W CHENHANBHBIX  JUCLHUIUIVH, 18 CIeHHATEHOCTH
I — 43 01 07 «Texnugeckas sKCIUlyaralus 3HeprooCOpYIOBAHES OpraHusanyiy -
roCYyIapCTECHHBIM KOMIOHEHTOM B LMK COCHHANBHEIX JHCHUILIAH B CHCTeME IOk~
TOTOBKY WIDKSHEPOB — SHEPreTHKOB.

,HHH HEYUICHMS NHCHWIIIHHB] H@O@X@ﬂl’ﬂ%@ 3HAHWE BRICHIEH MaTCMaTHEHA, @Hw
3UKH, THAPOIVHAMMWKA W TCPMOTMHAMIIKIL,

3. Tpetosarng x ocsoerric yueOHol aucnvnnnesl (BKOUas Tpebfosanus obpazona-
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Ocroenne yueGHoM nporpaMmsr YBO mo gucnunmuse «TermmoMacccobueny
ROIKHO 00ECTeUnTs POPMHEPOBAHNE AKANEMUUECKUX, COLUANBHO — JHIHOCTHEIX H
IpOQeCCROHATBHEIX KOMIETEHIANA.

TpeGoBanua K aKalevMIecKEM KOMIETEHHAM CHCHUARNCTS (B COOTRBET-

creuy ¢ 00pazosarensbHbM cragnaprom OCBO 1 - 43 01 05-2013)

CrenuanucT JOTDKeH:

— YyMETh NpHMEHNTh 0a30BEIC HAYYHO — TEOPETHICCKIE IHAHMS /IS PEIIeHN Teope-
THYECKIX ¥ TIPAKTHICCKHX 3a0a4;

— BIaJETE CHCTEMHEIM ¥ CPABHUTENLHEIM aHAIHZ0M,

— BIaJETh UCCISHOBATENBCKUMY HABBIKAMMY,

— YMETB paboTaTh CaMOCTOSTEIBHO;

— OBITE CIIOCOOHEIM TOPOXKAATE HOBRIE Uew (06NanaTs KpeaTUBHOCTRIO )

— BIaJieTh MEXIUCHUINIIHAPHBIM IOAXONOM MPH DEINeHnN npobieM;

— HMMETh HaBEIKH, CBA3AHHEBIE ¢ MCIONE30BaBUeM TEXHIISCKUX YCTPOUCTB, VIipasie-
aueM HEGopManuel i paboToll ¢ KOMIBIOTEPOM;

~ ofnafate HABBIKAMH YOTHON ¥ MUCEMEHHON KOMMYHUKAIMK,

— YMETB YYHTBCS, IOBBIIATH CBOIO KBANH(UKALZIO B TEUEHHE BCEH WH3HNA.

Tpebosanua x akaJeMHIeCKHM KOMRETEHHHYM CHENHANNCTa (B COOTBET-

cTBUM ¢ obpasoBatensHeM cTannaprom OCBO 1 - 43 01 07-2013)

CHelHanueT JOTDKeH:

~ YMETb MPUMEHITh 6a30BEIE HAYYHO — TEOPETHUCCKHUE SHAHUA [Id PEIUECHNsA TEope-
TUYECKUAX ¥ HPAKTHHUCCKHX 38181,

~ BIALETH CUCTEMHEIM Y CPEBHUTENBHEIM aHANNZOM,

— BIAIeTh UCCNENCBATENhCKUMY HABRIKAMIL,

— yMeTb paboTaTh CaMOCTOATENLHO,

— BIaJeTh MEXIUCLMIUIMEAPHEIM [IOIXONOM HPH PEHIeHNHN TMpoOIe;

— WMETE HaBBIKH, CBA32HEEIE ¢ UCIONb30BAHMEM TEXHUIECKUX YCTPONCTB, yiipasiie-
nven wrGopMatuel H paboToll ¢ KOMITEIOTEPOM.

Tpefopamna K CONMANLHO - TAIHGCTHLIM KOMIETEHIHAM CHENNANECTa (B
COOTBETCTBHE ¢ oOpasosatensHbIM cTarmaptoMm OCBO 1 - 43 01 05-2013)
Creumamact NoKeH:

— 0bnagars CIOCOGHOCTRIO K MEMUTNYHOCTHEIM KOMMYHUKAIMAM,
— yMeTk paloTats B KOMaHJE,

Tpeboparna & DpodeccHoHATLHBIM KOMUESTeRUMAM CHeNHaANHeTa (B Co-
OTBETCTBHA ¢ 00paszoBarenseiM crarnaproM OCBO 1 - 43 01 05-2013)
CrenyanicTt jomkes Gt criocoben:

fpoussodcmeenns — MEXHONOLULCCKAR U PEMOHIHO — IKCHLYQIMAYNOHNAS
DCAINERBHACTIE
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- HAcrions3ys MOKa3aHus TEXHOIOIWYECKOTO TIPOecea IPOU3BONCTEA, [Epenadu,
PacHpeieNieHnd ¥ NOTpeOieHua TemioBOd SHEePruH, CO3MABaTh YCIIOBUS [UI4 COOT-
ECTCTRAA PEXAMOB NSHCTBYIOMIMM CTAHIAPTAM, HPaBUIaM U HOPMAaM.
- Ha ocHose amanmusa noxasateneil peXxVMOB, NapaMeTPOB CXEMBl W TEXHUYe-
CKOTO COCTOAHYA 000PYIOBAHAA BEISBIIATH MPUYHHE! HEGTITHMANBHOCTH TEXHONOTH-
4ECKOTO MPOUECCa NpOA3BONCTRA, TpeolpasoBanus, paciipeielie s ¥ noTpebieHms
TEIUIOROH SHEPTHA U pa3pabaThIBATE MYTH UX YCTPAHEHUA.
- Cocrasnare 3HepreTHIecKHe GaliaHChl SHEPreTHHECKHX ¥ TEXHONOTHYECKIK
OGBEKTOB ¥ CHCTEM, ONPEENSTh HOTEPH TOIUIMBHO — SHEPTETHUECKHX PECYPCOR,
pa3palbarhiBaTs OPraHW3AIlMOHHBIC ¥ TEXHUYECKHE MEPOLPUATHS O TOBHIINEHIO
SHEPreTU4eCcKol 3QQeXTUBHOCTH TEMIOTEXHOIOTHIA

poexmnan u KAYUHO — MEXHUYECKOA DeqAMETBHOCTIE
- OcymecTBATs CTPYKTYpHYIO H HapaMeTpHYeCKylo ONTHMU3ALMIO Pa3BUTHA
TETINIOSHEPTETUHECKUX U TEIIOTEXHONOTHIECKHX OOBEKTOR ¥ CUCTEM HA PA3IMYHbBIX
YPOBHSIX UX XM3HEHHOTO HHKIA.

TpeGopanug x npodeccHOHaLHLIM KOMICTEHIHAM CHENHANHCT2 (B CO-
OTB2TCTBHH C 0OpasosarenpHeIM crangaprom OCBO 1 - 43 01 07-2013)
CrienuanucT noinKel OBITh criocobeH:

{Ipouseodcmeenno — MEXHONOZUHECKAR U PEMOBMIHG — IKCHIY AIMBUUOHNGS
DEAMENLHOCINE
- B coctaBe rpynisl CHENUANECTOB OCYINECTRIATS BHGOD ONTHMAILHEIX DEXF-
MOB SKCIUTyaTalliy SHEPreTUIeCKuX 00BeKTOM (CUCTEM) [IIA TIOBBIIEHUS TeXHUKS —
SKOHOMMYECKHIX NTOKa3aTeNel PeXuMOB Bx paGoTEL
- OCyLiecTBIATE COBPEMEHHEIMH HHCTPYMEHTAILHBIMY CHCTEMAMK THATHOCTH-
POBaHUE W MOHHTOPHHI COCTOAHUS TEIUIOIHEPIeTHUSCKOro W TeIIOTeXHONIOTHde-
CKOTO 00OPYIOBaHYS, BIIFOYAA 3KONOTMHECKHE HapaMeTpEL
- BaISBIATE NPHYMHEL HOBPEXICHHAN 5/IeMEHTOB SHEPTETHIECKOT0 ¥ SHEPTOTeX-
HOJNOTHIECKOTe 000pyJOBAHNA, BECTH WX YUeT, paspabareiBaTh NpeIcKe NS 0 HX
TPeIYTIPeKISHIIO.

Monmasicno — HANEOOUNASR OeAMETIBHEOCING
- OprarmscBrIBaTh U OPOBOJYUTE UCIBITAHUA SHEPTOOOCDY IOBAHMA.

[ipoexmpas u HAYUHO — MEXHUNLCKAR JEAFNREBHOCHD
- PaspabareiBate MyTH CHIKEHUS IOTEPh TOIUIMBHO — SHEPTETHYECKHUX PeCyD-
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B peaymsrare maydenus mucumiimesl «TerromacoobMeR» CTYHEHT CIeH-

ansHOCTH 1-43 01 05 nomwen:
FHAND:

— OTpeJeneni Ko>QOHIHEHTOB TeNIONPOBOKHOCTH, TEMIOOTIAYH, TENICHEPENAYM,
MacCOOTHaTH, TeMIePaTYPOIPOBOAHOCTH, KEHeTHYECKOH BI3KOCTH, MOTEKVIIAPHOM
mudhyzmm;
— 3AKOHBI TemnonposornocTd ©ypee, Terwtootnasw HeroToHa-PuxMaHa, 2aK0HE Te-
wnosoro winyaenus ([inamka, Ctedapa-bomsumzana, Knpxroda, Jambepra);
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— MEXaNU3ME]l IePeNavy TeIIOTH ¥ MaCcChl B PA3IMYHEIX BUIAX KOHREKTHBHOTG TEll-
nomaccobmena;
— OCHOBHBIE 38KOHB! ICPENaYM TEIIOTE (TEIIOMPOROIHOCTS, KOHBEKIINA, TETIIOBOEe
WITYICHUE ),
— MEXaHW3M NPOLecca TeTUICTIPOBOLHOCTHA B ra3ax, KMOKOCTAX, METAIIAY, NU3JeK-
TPUKEX;
— TCIRONPOBOIHOCTS IPH CTALHOHAPHOM TEINIOBOM PEXHME B IUIOCKON, ITHIAHIPY-
YeCKOH ¥ IapoBOi CTeHKax,
— TEWICIPOBOAHOCTE TOHKOM IUIACTAHEL, NIMHHOTO UWIMHIPAE ¥ illapa IpH HEeCTa-
[EOHAPHOM TEIIOBOM PEXUME, 8 TakKe PEeryNspHbIA PesKVM HarpeBaHWUs Tell pas-
TAYHOU KOHQUTYPalUn;
— nono6Hsa ¥ MOJENVPOBaHKe MPOLECCOB TEIooGMeHa;
— TEIIOOTAA4A IIPY BRIHYKACHHOM 1 CBOOOIHON KOHBEKIINY OXHO(a3HOH MUTKOCTH,
— KOHBEKTUBHEIN MaccoobMen, 3axoH Duxa;
— Teioo0MeH Ipy KOHASHCAIUH YHCTOTO Mapa ¥ IpY KUIICHHH OXHOKOMITOHEHTHEIX
WALKOCTEHN;
— 0coBeHHOCTH TennoobMeHa U3y YeHNeM B TIONIOMAIOIINX CPejax;
GCHOBBI TSIUIOBOT'O ¥ MHAPABIMIECKOTO PACIeToB TEINIOO0MEHHAIX alllapaTos;
ymeme:
— PacCUMTRIBATE TEMIEPATYPHOE TONE TEL PAsIMYHON IeOMeTpHIecKol GbopMbr mpu
CTAaUMOHAPHBIX M HECTAMOHAPHEIX IIPONECCaX TeIIONPOBOAHOCTH
— ONpPeJeNATh HHTCHCUBHOCTH TEIIOOOMEH2 MPH ©CTECTBEHHOH M BRIHYKISHHOM
KOHBEKIWH, NPY (a3OBEIX NMPEBPanieHHIX,
— PacCUMTEIBATE HHTEHCUBHOCTH JIYHUMCTOTO TEIUIOOOMEHa MEWTY TejIaM¥y IDOK3-
BOTEHOM (DOPMEL B IATSPMUTECKUX ¥ HOTTIOIHAIIIZX CPelax;
— OHPERENATh IIOTHOCTH TEIJIOBOrO IOTOKA Hepes IUIOCKYIO, HUIWHIPHYECKYIO U
HapOBYIO CTeHKH NpH rpannyreix yenosuax [ u [l ponos;
BRBOCTEE METNOOUMU:
— TENJIOBOIO U MUIPOMEXaHUYECKOTO PAacYeTOB TeINIOMacCcOOOMEHHRBIX aNNaparos;
— IN3HUPOBAHNA ¥ NPOBENEHNS SKCHSPUMEHTaTBHEIX Heclieoranvil B obnactu Ten-
JoMaccoobMeHa;
~ WHTEHCHQUEKAIMHA TeTUI006MEHA B TENIOTEXHOMOIHIECK X YCTaHOBKAX.

B pesynmprate m3ydeHus IHCUMIIMHE! «TerwiomacoobMeR» CTYOEHT CIeiH-

ampHOCTH 1-43 01 07 nomxen:
IHAILS

— OlpeAeneHys Xo3(QQUUHEHTOB TeIUIOHPOBOAHOCTH, TEIIOOTIAYM, TEIUICIEDENaYY,
MacCOOTAAYH, TEMIEPATyPOIPOBOSHOCTH, KUHETHYSCKOR BAZKOCTH, MONEKYISPHON
muadhy3uy;
- 33KOHBl TOILICHPOBOIHOCTH Dypre, TeII0OTHAYH HEIOTORA-PUXMAana, 3aK0HE Te-
wIoBore Maxyderus (Iinaaka, Credana-bomemvana, Kupxroga, Jdambepra);
~ MEXE8HMIMBbL IePeAauy TETUIOTE ¥ MAacChHl B PA3iNAEEIY BUIAX KOHBEKTHRHOTO TEN-

jdovaccobMena;



- OCHOBHBIE 3aKOHBI IEPeNatn TEMIOTE (TeTUIoNPOBOIHOCTE, KOMBEKUHS, TEIIOROES
VRITYYEHUE ),
— MEXAHW3M [PONecca TeIUICHPOBONHOCTY B razax, KHAKOCTAX, MEeTAJIax, JUBIeK-
TPUKAX;
— TEHNOTIPOBOHOCTE NPH CTAIIHOHAPHOM TEIUIOBOM PEXHMME B IIOCKOM, HUNUHIDY-
YECKO¥ ¥ apORoH CTEeHKaX,
— TEIIONPOBOAHOCTS TOHKOHM NNACTUHEL, JIMHHOINC NUNHHAPA W [Iapa NpH HeCTs-
LHUCHApHOM TEIJIOBOM PEXUME, & TAKKe PEryIapHEIU PexXMM BarpeBanvis Teql pas-
TIA9HON KOHDUATYPaIHY,
— nonocbusA ¥ MORENHPOBAHKE IPOIIECCOB TelNoobMeHa;
— TeTUICOT/ia4a I BEIHYXISHHOH U CBOGOIHOM KOHBEKINY ONHOMDA3HON X UIKOCTH,
— KOHBEKTUBHEIN MaccooOMeH, 3akon Duka;
— TennooOMeH Py KOHICHCANH YHCTOrO [apa U IIPY KATISHUY OJHOKOMITOHSHTHBIX
HUKOCTEH;
— 0COGEHHOCTH TeNI000MeHa H3NyHIeHNEM B IOTTIOMAIOIIMX CPefax;
OCHORBEI TETUIOBOT'O ¥ I'MIPABIMYECKOI0 PacdeToR TenNo00MEHHEIX aliaparos;
ymenms:
— OIpPENEeNdTh TNOTHOCTS TEIIOBOTG IOTOKA HYepes IUIOCKYIO, MINHIPHIECKYID W
IapOBYIC CTEHKHM IpH rpaHu4neix yenorusix | u I ponos;
— PacCcHUThIBATE TEMIEPATYPHOES IOJE Tell PasiudHON MeoMEeTpHYecKod GopMel Ipu
HECTAIMOHAPHEIX POLECCax TeHIOITPOBOIHOCTH;
— OIPEeASTINTL WHTSHCHBHOCT: TEINIOOOMEHa NPU eCTECTBEHHOM W BRIHYKIEHHOMN
KOHBEKIUY, IPY (PA30BEIX TIPEBPAINEHULX,
— PpacCUMThIBATE WHTCHCHBHOCTE JIyYMCTOTO TEIUIOOOMEHa MEXAY TellaMH [IpPOn3-
BONBHOH (QOPMBI B THATSPMUHECKIX ¥ MOTTIOMIAIOINEX CPENax;
— BBIIONHATE TEWIOBOW M THUIPABIMYECKHAN PAacUeThl TeIUIOOCMEHHBIX annaparcs
Pa3lIUYHOA KOHCTPYKITIN,
— HPOBOANUTE IKCIEPHMEHTANEHOE HCCHeAOBAHNE MIAPOMEXAHIIECKIX W TEIIOMAc-
COOOMEHHBIX TIPOIECCOB B 3MIEMEHTAX TEIIOPHEPTeTHIECKUX M TEIUIOTEXHONOTHYE-
CKUX CHUCTEM.
EREOCIND:
— [PaKTHYICCKYMY HABBIKAME B PacUerax TeMIeparypHEIX monei npu PT&HHO%&@H@R
¥ HECTALEOHAPHON TeIIONPOBOIHOCTH,
— NpaKTUHeCKUMK HAaBEIKAMY B OIPENeIeHWH Ko3(MOUIUEHTOR TEMIOOTIAYY U TEM-
noNepenady B 2JeMEHTAX SHSPTETHYSCKOTO 000Dy IOBAHNIA;
— NPaxTUYeCKUMY HaBbIKAME B TSIUIOBBIX U THAPABIMYCCKUX PacYeTax pexymepa-
THUBHBIX TeNN0O0MEHHEIX antapaTax.

4. ()61"{1@@ KOIUYECTRO YacoB U KOMRHUCCTEO ayIUTOPHAIX 9ac0B, OTBOAMMOS Ha M3y~
GOHMS ‘ﬁﬂi@@H@’Mi ARCHUIUIANG] B COOTBOTCTRHH © ¥V TeOHEIM TITaHOM YHHBCDCHTOTA IO
CHCHMANBHOCTH, TOVIGEMKOCTD ﬂy’H@OH@M AHCOVMTONMHEL, BRIDAMCHHEN B 38HCTHBIX
COHHMIIAX



Dopma nonydeHnd BeICHIero 00pa30Banud, pacnpefelieHue ay IuTopHOro Bpe-
MEHV TIO BHAAM 3aHATHM, KYPCaM U ceMecTpaM, a Taike (OopMEI TeKyLieH aTrecTa-
TUH 110 VueOHoH TUCIUIUTAHE MpecTaBieHs B Tabmuue 1.
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COIEPKAHUVE VUEBHOI'O MATEPHAJIA

Pazpmen 1. TennonpoBoZHOCTE

Tema 1.1. OcHoBHEIE TIPOTIECCHT TEPEIAYHA TETUIOTEE

Ipenmer kypea, obmme ronoxenns. OCHOBHEIE TPONECCH NEPeIadd TEMIOTEL
TEIIONPOBORHGCTE;, KOHBEKTURHEIN TEIUIOOOMEH; TEIIOBOE UadyueHne. TemiooTna-
ga. 1ennonepenada.

OcHOBHEIE KONMYSCTBEHHEIC XAPaKTePUCTHKN MPOIIECCOB HEPEHOCA TEIUIOTEL
KONHAYECTBO TEIUIOTHI, TEINOBOW IOTOK, TUIOTHOCTE TEINIOBOTO MHOTOKZ, MOIIHOCTE

Tt { 3
BHYTPESHHHX ¥MCTOYHHKOB TernoTel [lepenoc semectra (MaccoobmeH)

BaxHeWIve 2Tanbl Pa3sBUTHSA YISHUS O TEIIC- ¥ MAcCoobMeHe,

Tema 1.2. OCHOBHEIE TONOKEHNS TEOPUN TEIUICIIPOBOIHOCTY

MexaHu3M NOpouecca TEIUIOIPOBOJHOCTY B Ta3aX, JKHUAKOCTIX, METAIaX,
TREPABIX AusNeKTpuKax. TemuepaTypHoe mone. 3axkod @ypee. KosgbdumenT temwno-
TIPOBOJHOCTH, €70 38BUCUMOCTE OT Pa3NIHIHEIX DAKTODOBE.

Jntbepennuansroe ypaBHeHRe Teonpooanoctr, KoohdumenT TeMuepa-
TYPONPOBOAHOCTH. Kpaesble yCIOBHS Ui NPOLECCOB TEIUIONPOBORHOCTH; IDaHuY-
HbI€ YCIIOBHS IEPBOrO, BIOPOTC, TPETHErD ¥ UeTBEPTOTre PONOBR. 3axkoH HeroToHa-
Prixmana nig rernootiaun. KosddummenT TennooTiaqum.

Tema 1.3. TenonpoBoAHOCTE IPH CTAIMCHAPHOM PEXKHUME
Iepenaga teria uepes IUIOCKYIO CTeHKY. PacmpenencHue TeMIEparypsl B TOHKON
CTEHKE IIPY MOCTOAHHOM ¥ IEPEeMEHHOM KO3OOUINEeHTe TEeTIONPOBOIHOCTH.

Briparkerus i TemIoBOTO fOTOKA, KOSGOUIINEHTS TEMUIONEPeNadd U TepMu-
YeCKOI0 CONPOTUBICHMS, VX aHaNu3. MHOrocnoliHas Turockas cTeHKa.

Hepena4ua Tenna qepes DANMUHIPHYECKYIO CTeHKY. PachpelencHue Temiepa-
TYP B CTEHKE NIHHHOIC UUNMHEDA OPW ITOCTOSHHOM U TIepeMEHHOM KO@@@M&H@HT&X
TEIUICIIPOBOAHOCTY. BhIpaxeHys s TEIIOBOTC TOTOKE, KOdDOUIMEHTa TETUIONE-
penady ¥ TepMUYECKOro COHpOTUBIeHNA. MEorocnoliHas OUITHIPHYISCKAS CTEHKA.
Kpurraeckuil muaMerp TeMIoBOH m3onsamvu TpyOrt. TernoBoi HOTOK U TEMIIEpaTyD-
HOE TOJe B Iaposoii cremxe. TennooGMeH depes opeCpeHHBIS TOBEPXHOCTH. J¢-
GexTUBHOCTE pebpa. VinTercndukanus mpoilecca TeIIonepeIadn.

Temz 1.4. TennouporoAHOCTE TPU HECTAMOHAPHOM DEKIME

TernorpoBOHOCTS TOHKOM MIACTHHEI, JUIWHHOTC UWIWHADPA W TIapa Opu rpa-
HUYHEIX YCHOBYMAX BTOPOrO ¥ TPETBErO pona. AHanuz peileHuil. YacTHEIE CIYJYaw.
Harpesanye (oxnakIenne) Teln KOHEYHIX Pa3MeDOB.

Perynapurii peskpiM Harpepadus (oxyaxgesus) Ten. [lepeas u BTOpas Teope-
Mel KoHIpareeBa. TeMn oxnakJieHus W ero onpelenenue. OnpenencHue Teruiodu-
3VMMECKUX XapPaxKTepUCTHK MAaTePHANIOR METONOM DeryIsSpHOre pexnma. YdcIeHHRIE
METOIB! PEIHCHUS 33189 HECTAROHAPHON TeIONPOBOIHOCTY.

P aJﬁ;un 2 Komrexurapid Temroolmen
Tema 2.1, OcHOBHBIE IOMMKEHWI KOMBEKTHRBHONO TemioobMena



KOHBEKTUEBHBIA TETUIOOOMEH KaK COBOKYITHOCTE MOJMPHOTO ¥ MONEKYISPHOIO
neperoca. OCHOBHBIE PrU3UIecKue (GaKTOPE], CYHIECTBEHHERIE NI POLECCOB KOHRBEK-
THEHOTO TerUiooOMena.

Howsitus © rUOpOIMHAMUAYESCKOM ¥ TETUIOBOM MOTPAHWJHEIX cliogx. Jlamu-
HapHas U TypOynienTHas (OPMBl TEUSHUS KHUIKOCTH M MX CBI3L ¢ TENNOOGMEHOM.
Iynecanuy cKOpOCTH U TEMIIEPATYPHI B TypOyIeRTHOM riotoke. OCpeiHEHNE CKOpO-
CTe¥ ¥ TeMIeparyp.

Cucrema uddepeHiMabHeIX  VpaBHEHHN KOHBEKTMBHOIO TEIUICOOMSHA.
YpaBHEHUE TEINIOOTAA49H. Y PaBHEHHE SHEPIUU. Y paBHEHHWE [BIKEHNI. Y paBHeHue
OINIOLIHOCTY. ¥ CTIOBMS OJIHO3HATHOCTH,

Tema 2.2. Tlonobue u MoJenupoBaHie PONIECCOR TemioMaccootmena. Obmme
YCIOBHS MOZ00Us GU3WISCKUX TPONECcoB. T eopeMbl Noxobus

IpuBenenue muddepeHINaNBHEIX YpaBHEHNH KOHBEKTHBHOTO TeMICO0MEHa K
YCIOBUM OJHOSHAYHOCTH K Oe3pazMepHoMy BANY. UCHOBHEIE UWCIa W KPATEPUH 110~
nobus. TloHATHE © TEOPUK PA3MEPHOCTH.

Tema 2.3. O6mue BonpocH o0paboTKu pe3ynsTaToB HM3MEPEHWN W pacdera
KOHBEXTHBHON TEIIOOTIAYH.

O6pabotka u obobImenne Pe3yIETATOR 3KCTIepUMenTa. TIoNyueHne SMIHpUYIe-
CKUX YPaBHEHWI KOHBEKTUBHOIO Temioobmena. CyIiHOCTE MOEIUPOBAHKA.

Tema 2.4. TermnooTnada npy BEHYKICHHOM IPONOIEHOM OMBIBAHKH ILIOCKCH
TIOBEPXHOCTH

Teopus pmorpanwgsoro cros. [ wOponuHaMWYeCKHI TEIUIOBOH IOTpaHUYHELS
cnou. Omnpelencsue rpaHull TaMUHAPHOTC U TYpOYIEHTHOTO MOTPAHNYHLIX CIIOEB.
Tennoornaga npy TaMEHAPHOM MOTpaHWdHOM ciioe. COOTHOINEHHE TOMIIKUE THAPO-
JTUHAMEYECKOrO ¥ TEIUIOBOTO HOTPaHWYHEIX cloer, Brmsuve nepeMeHHOCTH (husn-
YeCKMX MapaMeTpoOB M TeMepaTypsl NOBEPXHOCTH Ha TEeIUICOTHAdy. PacueTHmle
ypaBHeHEA. Pacuer TemnooTha=yu mpH TYypOYNIeHTHOM NOTPaHWIHOM CJI0E Ha OCHOBE
TUAPOAMHaMUAYeCKON Teopur Temoobmena. O6acTs ee NMPHMEHEHUS M pacYeTHEE
ypapHeH#s. Pacyer TemnoOTAaYd MHpU OJHOBPEMEHHOM HAIWIHH JaMUHAPHOTO 1
TypOyIeHTHOTO TIOTPAHUYHEIX CIOEB.

Tema 2.5. TennooTaaga npy BEHYKIESHHOM TeIeHNY MAIKOCTH B TpyOax

OcoberrocTy Tegenys U TemwioobMena 8 TpyGax. JlaMunapusiii u TypGynedt-
HEIH PEXEMEL Y 9aCTKH TMAPOAMEAMUYICCKOR ¥ Ternorol cradunmsaiuy. Crabunn-
3AUMOHHOE TeYSHME. BASKOCTHRIA U BA3KOCTHO-TPABUTANEOHHEIN PEKAMB! TEYCHS.
AHANMUTAYIECKAE METOAEl pacydera TeIAOOTAAYN IPH CTa0HIN3AlHOHHOM TeYeHId B
Tpybax. TemnooTnaks TPy TaMUHAPHOM ¥ TYPOYISHTHOM PeXiMaX TEUSHH WIUAKO-
CTH B MAJKuX Tpybax Kpyrioro NOMmepeyHoro ceyenud. PacuetHeie ypasresns. [le-
DPEXOIHBINA PeXXUM. TennooTnada Ipy TeUeHIH XUIKOCTA B TpyDax Hexpyrioro no-
TIEPEYUHOTO CeYeHUA B M3CTHYTHIX M MIEPOXOBATEIX TPy0ax, B KaHaIaX IIACTHHIATEX
B KOKYROTPYOHBIX TernoodMeHHIKOR,

Tema 2.6. Tenmnoorgada mpy BEIHYWISHHOM TTOTEPETHOM OMBIBZHWE TPV
A OyIKeR TpyG

Pexumel TeUeHYA B TOTPAHWIHOM ClI0€ NPYU TIOMEPeUHOM OMBIBAHIT M-
pa @ ¥X CBI3L ¢ TEIUIOOTHgqel. Biusune oTpreiBa MOrpaduyEoro Clos, XapakTep Hi-
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MEHESHAA TEINCOTAATH O OKPYKHOCTH UMIMHLEPA UPH PA3THYHEIX YCIOBHSIX OMBI-
Bapus. CpeiHss TennooThaza. PacuetHele ypasmenws. Bausswe crenenu Typ6y-
NEHTHOCTY Haberaromero moToka W yria araky. OCHOBHEE TUIEL Ty4KoB TpyS. Ja-
MUHEPHOEe ¥ TYpOYIEeHTHOE TeYeHME KHUAKOCTH B myukaX. JlaMuHapHeii, cMeman-
HBIA ¥ TYpOYINSHTHEIH PEX¥MBI OMBIBaHUS. VI3MeHeHWe CpelHedl IO OKPYRHOCTH
Tpy©® TENIoOTnaYY B 3aBKCUMOCTH OT HOMepa pifa nyuka. Biusuue creneny Typ6y-
TCHTHOCTY TIOTOKA. BIugH)e BEIMYMHB OTHOCHTENBHEIX Maroe. PacueTHele ypapHe-
uust. CpapBHeHME TEMIOOTHAYH MIAXMATHBEIX ¥ KOPWIODHEIX NVYKOB. [emnoornada
IIPH TIOTIEPEYHOM OMBIBARUY IYIKOB OpeOpEeHHEIX TPYO.

Tema 2.7. Tenmnootaava npu cBOGOIHOM IBYIKEHUN KHAIKOCTH

®axTopel, o0ycnapnuBawmye cBobOHOS NBWKEHUE. PacmpeleneHye TemMmne-
paryp u cKkopocteil. XapakTep IBIDKSHUS XHUIKOCTU BIIONE BEPTUKANLHON CTEHKU.
Wsamenenne Koa(QUINUEHTa TEILTOOTHAYM 110 BEICOTE CTEHKM. XapaKTep IBMKSHUS
KUIKOCTY BONM3Y TOPU3OHTANBHEIX TPYO U ONAacTéH, Pe3yibTarhl TEOpEeTHUECKOro
pacuera TEIIOOTHAYY IPY eCTeCTBEHHON KOHBEKIMM. JKCIICPUMEHTANLHBIE KCCHie-
nopanug. Pacuersrie ypaBHeHud. Metonvka pacyera TENNOOTHAYY TIPH SCTECTBEH-
HO¥Y KOHBEKIUHU B OTPaHNUEHHOM NPOCTPaHCTRE.

Pazpgen 3. Maccoobmen

Tema 3.1. KOHBeKTHBHEIN TemIo- ¥ MacCOOOMEH

OcHoBHEBIE NONOXEHA TeOpUE MaccoobMena. KOHIEHTpaupouHas, TepMo- 1
baponuddysuu. 3axon Ouka. Kosddunuenr nudpdysun.

KonBekTHBHEIA MaccOOOMEH KaK COBOKYTHOCTH MONSPHOTO U MOJIEKYIISPHOIO
nepeHoca semecTsa. InoTHoCTs NOTOKA Macch! B MPOIECCE KOHBEKTHBHOIO MAacCo-
obmena. HuddyznoHarii morpaHuansil cnoit. Cucrema nubdepeHuaanbaeX ypan-
Henud TAQOY3HOHHOIS NOTPAHUYHOTO Cliof. | pauwdHsie YCIOBUS HA OBEPXHOCTH
paspena das. Kosgdunuent mMaccooraauu. [IpuMenenue Teopuu nopobns K nmpomec-
caM mMaccooOMeHa, OCHOBHEIE YuCia noxobus.

Tema 3.2. MaccooGMer depes monynpoHunaeMeie neperopoxu (MemMGpansr)

Membpansl. DU3MK0 — XUMHICCKIE OCHOBLI MEMOPAHHEBIX TPOIECCoB. Pacuer
MeMOpaHHBIX POLECCOB ¥ ammaparoB. MemOpannsie ammaparsl. MeToNsl 04UCTKH
mMemBpan.

Tema 3.3, Macco- u termooOMeB TIpW  WCHADEHKH, KOHNSHCAIWH
¥ XAMUHECKUX Peakiiiax

Credanor notox mMaccsl. Macco- ¥ TernoobMen TpH UCTIAPEHMH B Iaporaso-
BYI0 cpeny. Macco- u TemooMen U3 naporazoBod cMec, COOTHOIIEHKE MEXKTY KO-
3POUNUSHTAME TeITooTHaur ¥ Maccoornagn. Dopmyna Jlniouca. Qcobennoctu
IIPOLECCOB TEMNONSPEHOCE NPH XUMHICCKUX Peaxiuax. XUMUEeCKoe paBHOBECHE.
SHTansug 00pazoBaHug KOMIIOHEHTA.

Tema 3.4, MacconepeHoc pH CYIIKE MATEPHATOB

Temno - ¥ MaccooTiaqa co cBOOOIHON TIOBEPXHOCTH KIAKOGCTH WM BIAKHOTD
TBEPLOTO Ten4a, (UCHOBHEEIE XApaxTepUeTHKH CYTIKy. [Iepesoc BIArH BO BILKHEIX TE-
max. MexaHuiM MaccomepeHoca Py cymKe. Y calra U gedopMaims Matepuana. Kn-

Te

BETHRE ¥ JHHaMUKS IIpougsccs CYIITKH, | Nue —~ | MaccoobMen WpPH YIRS,
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Pasnen 4. TeunooOmMeH npy WaMeHEHUN ArperaTHOIO COCTOAHNS

Tewma 4.1. TermmoobMeH IpH KOHISHCAIAN YUCTOTO TIapa

YCiioBMd BOSHMKHOBEHMS KOHISHCAUWY mnapa. llrenousag ¥ KalensHag KoH-
nencauud. Kosddunpent xoHneHcammu. TepMudeckoe conpotusicnne (azoBorc
nepexona. Koupencanus cyxoro HaCHIICHHOTO Napa Ha BEPTHKANLHBIN CTEHKAX.
Jlamunapaoe U TypOyneHTHOe TeUeHHE TUIeHKY KoHeHcara, TeopeTudeckuil pacyer
TEIUIOOTAAYY P NaMUHAPHOM TeUSHNY [IICHKH. P3cdeT cpenHell TeIo0Taa M  Ipy
HaTHY¥y Ha DOBEPXHOCTH JaMHAHAPHOU ¥ TYpOyIIeHTHON mnenkn. Biusnue Ha Ten-
HooTAauy cKopoctu napa. Kornmercanug napa BayTpu Tpy6. Kommencamna cyxoro
HACBIIICHHOTO Mapa Ha TOPU3CHTANBHEIX Tpybax U myukax Tpyd. PacueT Tenmoorna-
9¥ TIPHY KOHNICHCAlMY TIapa Ha MOpU3CHTANRHBIX My4dkax Tpy6. Temroornaya mpu Ka-
HeNbHOW KOHIEHCAINY Tapa. TernoobMeH Ipu KOHASHCAIINY BYDKYIHETOCT Napa.

Tewma 4.2, TennoobmMeH NpH KUNEHUH OJHOKOMIIOHEHTHELX WHAKOCTER

VY¢ioBHS BOHAKHOBEHMS KUTICHUS KUAKOCTH. MexXaHnsM KHIeHNS KUTKOCTH.
Tleperpes »uAKOCTH ¥ HANWYHE UEHTPOB NapooGpazoBauud KaK YCIOBKS BOSHHKHO-
BeHUs NapoBodl Gasel. OCpaszosaHue my3sipell napa. MuHUMaTBHEI paiuyc UeHTpa
napooOpasosanus. V3aMeHenne nuamMerpa my3eipd BO BpeMeHr. OTPHIBHON N@aMeTp
my3pipsa. TennooGMen MEeXIY CTEHKOH W XuIKoW $azoll, MeX Ty ®UIKOW W NapOBOH
(pasaMy. 3aBHCHMOCTE KO3 UIMeHTa TEMIOOTAAYY U IIOTHOCTH TETIOBOIO MIOTOKS
OT TEMOEPATYPHOIC HAopa NMpH KUICHMU B OonsinoM obbeme. [lepBas W BTOpad
KpUTHYECKHE INIOTHOCTH TEIIoBOre noroka. O6o0ineHHbIe ¥ 9acTHEIE SMIIHDHYe-
CKHE 3aBUCHMOCTY Ui Ko3(dulluenTa TerUIo0Taaqy PH KUIEHNK B VCIOBUIX CRO-
boproro AswxeHyd. TermooOMeH Npy KAEHWN KHUIKOCTH B Tpy6ax. Pacder Temo-
OTH24M B TpVOax.

Mexasu3M INeHOYHOTO KUNeHns. Pacuer Tenio0TIauH NPy IUICHOYHOM KHIIe-
HUH KATKOCTH.

Pazpen 5. TennooOMeH M3MydIeHUEM

Tenma 5.1. OcHOBHEIE TIONOKESHMS IYIACTOTC TEIIcoOMeHa

Ilpupona Tennosore usnyuerus. OCHOBHBIE TIOHATHS 4 ONPENEISHHI: TOTOK
M3ILYYICHE, IOBEPXHOCTHAS Y CUCKTPANbHAE TIOTHOCTE TIOTOKE W3TYUCHUS, HHTSH-
CUBHOCTE (ApPKOCTB) W3JIYYeHNS, TOTTHOMATENEHAN, OTPAKATENbHAA W UPOMYCKHAL
CIOCOOHOCTH Tena. BUEl MOTOKOB W3y 4eHIA.

3axoHEl B3ny4eHns abcomoTHo UepHoro teria: 3axcon [Inamka, 3axon Buma,
saxoH Cregana-bonsipvana. Cepoe teno. Crenent epHOTH. 3akon Kupxroda mig
MOHOXPOMATHYECKOTO ¥ NHTETPaibHOro u3nyuenud. 3akon Jdambepra.

Tema 5.2. TennooOMen U3MySeHUEM MEWIY TelNaMW, Pa3ieNeHHEIME TPOSpay-
HOU Cpenoi

Kraccmpurauya MoTOKOR MaNyHerns. MeToRBl M3YyYeHns IPOLUecCOB TEIo-
obMeHa M3TyHgeHueM (MeToD MHOTOKPATHEIX OTDANEHWH, METON IOIHBIX [TOTOKGE
WSITYIeHNA, METOR «Cansaon ). Jiyamereil Temnoodmen Mexny IByMa Se3rpaHuTHE-
M DIACTHHAaMK. 1ernoofMes NpH HANHYIVY 3XPaHoR. ¥ IT0BEE KoyOOmmenTe! N3~
TS HHAL



Tema 5.3. TermooOMer wanygeHneM B ITOMTIOMIAIOITIK cpenax

Hornomatensras cnocofHOCT, U CTEHEHE YepHOTH cpemsl. Jaxod Byrepa.
O¢QexTuBRas InuHa NMyTH Jyda. ManyaarensHas W ODOMIoaTelsHas crnocobHocTH
ra3eB. TennooOMen MeXIy razoMm u ero obonouxoit, Cnoxasi Termoobmer. Yncna
paguanuonHoro noxobud (Crapka, bonsumMana, Kupnvaera, Byrepa).

Paspen 6. TennooOMeHHEIE anTiapaTs

Tema 6.1. Termoo6MeHHEIE aTiIaparsl W UX KIACCHHKAIAL

O6umme ceenenmit. Hazmauenwe remnooGMennukos. VX knmaccuduKanus o
TpUHIMITY nedcTerA. (OCHOBBI TENIOBOTO M TUAPEBIMYECKOTO PACYETOB TEMNooG-
MEHHUKOB. [IpOSKTHEIA ¥ NOBEPOYHEIN pacyeTsl. YpaBHEHHe TEIUIOBOTO BanaHca u
YPaBHEHUE TeIUIoTIepe Taqn.

PerenepaTuensie Tenno00MeHHbIE AIITAPATE U MX DAcUer.

Tewma 6.2. TennoBo# U TUApaBIUYECKHll PACUETH TEMNIOOGMEHHBIX AlAPATOR

CpasHenne mpsmoToka ¢ npotusoToxoM. Cpemmwil TeMiiepaTypHBIM Hamop.
Ternopas >)dexTHBHOCT TEIUIOOGMEHHOTO anmaparTa. UWCIO eNMHNUL IEPEeHoca Te-
IIOTEL [IOpAKOK MOBEpOYHOIC TETIOBOTO pacueTa PeKyNepaTHBHOre TemioobMeH-
HOTC annapara. [ uupasnudeckuil pacyer TeIIOOOMEHHEIX alfiapaToB.

Tema 6.3. IlpounocTHON pacdeT TeTICOOMEHHEIX ATIIAPATOR

O6iue nonoxeHns. PacueT KOPIYCOB, JHUIN W KPEILEK IHAIAHIPHYECKIX Te-
TIOCOMEHHEIX alNapaToB. YKpeIUleHne OTBepCTHil B ofedalikax W NHMINAX anmnapa-
ToB. Pacuer tpy0OHEIX pemmieTok u TpyO. Pacuer dianiessix coeuHeHNAN.

Tema 6.4, KOHCTPYKTHBHEIN pacueT TEIIOBOM W3O/SIMK TeIICOOMEHHEIX afl-
TapaTos.

Tpebopanus NpaBuia TEXHAYSCKOW BKCINIVATAITHE K TeMISDAType Temnoob-
MEHHOH MOBEPXHOCTH. XapaKTepuCTHKa TEIIOM30NALMOHHEIX MaTepruaios, Cnoco-
OBl OIpENENeHN TONIMHE TEIUIOBOM M30IISIHH.

Tema 6.5. Meronpt aHanusa u crnocolbl NoBRIIEHHS d(D(HEKTUBHOCTH TEIUIO-
OOMEHHBIX allapaToR.

Metoguxa cOOCTaBNeHNS PA3IMIHEIX TETUIOOOMEHHEIX annapares. Metoauka
ONpEeNeNeHna ONiTUMANIBHBIX PEeXUMOE paloThl ¥ OCHOBHBIX MapaMeTPOR anmnaparos.
JHa4YeHUe MHTESHCUDHKALAN Telico0MeHa. @usrdeckie OCHOBSI M HOHITHA WHTEH-
cuuKayy TerioobMena. MeTomer oueHoK »(eKTHBHOCTY CcTioco00B HHTEHCH(Y-
Kaluy TennoobMena. Metomsl noBslinenud 3QQEeKTHBHOCTH TerIc00MEeHHEIX amna-
DATOB,

Tema 6.6 OcHOBHEIC 3MEMEHTH W BCHIOMOT2TeNbHOe 000PYI0BaHNE TEMI006-
MEHHBIX aflliapaToB.

KonpencartoorBoruuky, GNanIeBrS COSOUECHII W TEIIOTEXHITISCKAS apMa-
Typa AN TpyConpoBOAOE. YINOTHWTSNRHBIE MATEpHAlbi, NIPOKIANKH. 1erioBad
A3OTALML.

Tema 6.7, TlnacTurgareie TemroobMenHIEKA

Kowerpyknuy u upumvenenwe, Tuns! rodpuposasaex miactud, Koshduiper-
Thi THAPaBINYecKoro conpoTtusieans. KosdduamernTsr Termoornaam. Daxropsr, omn-
PEOCNFIONINRS XapakTePUCTHRYE TIacTuH. Pacuer TemiorIpaniigeckuX KapaKTepu-
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CTHK TIPY TCUCHHUM MEXAY IIacTuH. PasMenieHue IacTiH U NONpaBovIHbie Ko3hdu-
EreHThl. OTHoXennd. TeMepaTypHbe nedopMallyn.

Tema 6.8. PereuepaTuprsie Teruio06MeHHRIE alIIAPATEL

Obmue ceegeuws. TUNBI pereHepaTOPOB W HACANOK. XapakTep WIMEHEHs
TEMUEDATYDPE TEIVIOHOCKHTENEH U HACA/iKY 38 ((MKJL. 1 eTUIOBOY PacdeT pereHeparopa.

Paspen 7. Tennorsie TpyORI # TepMOCHGOHEL

O6mue nonoxenns. Liupkynanus v nepeada TEIUIOTHL. Pacnpelelenue Tem-
IepaTyphl ¥ pafiuanbHeli Ternnosol moTok. Orpanudenns MOIEHOCTA. BeiGop pabo-
YEH KATKOCTU. XapakTepuCTHKHA KamWUIIPHEIX CTPYKTYD.
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XAPAKTEPUCTUKA KYPCOBOMW PABOTHI

Henero BHNONHEHUA Kypcorolt paboTr 9BNsAeTCA 2aKpeliedne 3HaHuli 1o oc-
HOBHEIM pasfeliaM IOUCLWIIIMHEL, a4 TaloKe NUPUOOpETeHHe OIBITa NMPAaKTHYECKOTO
IIPHMEHEHHUS TEOPSTHUCCKUX HABBIKOR IIPH PEIeHNY TeIIOTEXHRYSCKUX 3a1a4.

Brinonrerue xypcosodl paloTsl MOZBONWAT OBIANETs HABRIKAMU TEIIOBOTCG U
TUAPOMEXaHUYECKOTO pacdeTa Teiic00MeHHOTO aliiapaTa, MO3BOIUT VIAGCTOBEPHTE-
CSl B [EUCTBEHHOCTY OIPEAENICHHBIX MEPOIPHATHAN ¢ TeNBI0 HHTEHCUDHUKAIWE Tel-
noobMeHHaA.

Kypcosas pabota cocrout u3 pacdetHol wacty (no 30 cTpanuil TexcTa) U rpa-
duueckoil yactu (opHOTo MUcTa dopmara Al) ¥ BRITONHAETCA IO CIEXYIOIAM Te-
MAM:

— TEIJIOBOH KOHCTPYKTHBHEIA PacdeT PEeKyNepaTwBHOrC KOXYXoTpyOua-
TOT'Q TeNNeOOMEHHTKA,
— TEIUIOBOY pacHeT MIACTHHYATOTC TeIIo00MeHHNKA.

Pa6oty pexoMeHIyeTCs BEIIONHSTE MOCIEA0BATENRHO, IO MEPEe U3YUeHUd OC-
HOBHEIX pa3fieloB Kypca. Mcxopubie NaHHbie AN BRIIONHEHWS paboTHl CTYREHTY
BEIGET MPENOaBaTelib.

Ha semonserne KypcoBo# paboTel CTyHeHTaM chenuanbHocTH 1-43 01 05
«lIpoMEINIIEEHAs TETIOSHEPTETHKA) Beex QopM o0yueHus Beigeisercd 40 yacos, a
g cuenmansHocty 1-43 01 07 «Texnmueckas skemtyaranus 3HeproobopyI0Batms

opragusangi - 32 yaca. , 4 v eg-
&) b
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Caenmanerocts 1 - 43 01 05 «IIpoMbiiensas TENIO3HEPreTHR)
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Konwgectso
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= qacos 5
ot i
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1. | TennonposoAHOCTE
OcHOBHBIE IPOLECCH HEPEHaY TEIUIOTHL (Tel-
1.1. | 7OmPOBOLHOCTE, KOHBEKIWA, TEIUICBOE W3Iy- 2 3K3AMECH
IEHUE)
OCHOBHBIE TONOXKEHUS TEOPHM TEIUICHPOBOL-
1.2 5 IKIAMEH
HOCTH
13 TemmonpoBogHOCTE TIPU CTAMOHAPHOM PEKH- 5 g 6/ OTIpOC, 3aITH-~
T Me ' Ta Jap. p.
14 TennompoBoaHOCTE TIPY HECTAMOHAPHOM De- 5 4 4y OTIPOC, 3aTTH-~
T | xume Ta Jap. p.
2. | KonpexTwBHbld TE00OMeR
~ OCHOBHEIC MOMOXEHUS KOHBEKTHRBHOIO TEIJIO- ]
21 6 3KIAMCH
ofuena
~ | HonoGue m MomenmpoBaHKEe IIPOUECCOB TEll-
2.2. . ACTHp pott 2 3K3aMEH
noMaccootMena
Obmue sonpocsl 06paboTky peayinTaToR H3- -
" . S s OTIPOC, 38T~
2.3. | MepeH#l ¥ pacyeTa KOHBEKTHRHON TEIIOOTIE- 2 o/v ‘
T4 JIap. p.
uu
24 Tennoorgaga UpH BEEYXIEHHOM TIPOLOIIBHOM " 5 N,
e ™ Les L
OMEIBAHHH ILIOCKON TIOBSPXHOCTH ' P
95 TennooTnayga NPy BREEYKICHHOM TCYEHHH 4 2 VI OTIPOC, 3aIK-
) Cpenibl B TpyOax ¥ KaHaiax Ta Jap. D.
o TenmooTnaga mpy BEHYMASHAOM HONEPEIHOM 5 5 .
| omsiBaEVE TPYO ¥ myuxoB Tpy6 P
o Tennoorpaua mpy cBOGOIHOM IBMDKEHUH Cpe- 5 AT OIpOoC, 3aIH-
P r T3 Nap. p.
3. | Maccoobuer
3.1, | KousexTHBHEIN TeNI0- B MaccootMer 2 SK3aMEH
. ~ | Maccoobmen depes HoNVIPORUEASHEIE TIEDne-
3.2 MEH HEpes oMY IPOHKIL P 4 SKRaMEH
TOPOEKH (MeMOpaHsl)
. | Macco- w rernoofMen mpE UCHapeHEH, KOH- - .
3.3, 2 IKIAMEH
JEHCANHYE B XBMETSCKIX Deakiyay
3.4. | MacconepeHoe npy CYIMIKe MATEPUATIOR 2 IK3AMEH
Beero 3a 5 cemectp 48 16/ 16 -




1 2 3 4 5 6
4 TennoobMer OpH W3MEHEHHE aIDETaTHOTO CO-
| crogHug
4.1. | TenncoOMer NpX KOHACHCAIMY JHCTOTO Napa 2 3 OTIPOC
TenmooOMeH OpH KWIICHWW ONHOKOMIIOHEHT- A
4.2. . ) P A 2 3 OIIPOC
HOU WUAKOCTY
5. | TennooGmen uznyyennem
OcHOBHBIE TIONOXEHAT JIYIUCTOTO TEMNOOOME-
5.1. 3 3K33MEH
H3
59 TennooOmer n3nyueHuEM MEXNY TENAMH, Pas- 4 5 3y | OTIPOC, 3amik-
" | BeNeHHBIME TPO3PAYHON CPenot ‘ | Ta nap. p.
TemnooOMeH FRITYYEHHEM B HOTICHAMCIINX
5.3. i o 4 2 OIpoC
cpenax
6. | TennooGMenuble anmapaTbi
TennoobmerHbe anmapaTsl U ux Kiaccubuxa-
6.1. 4 IK3AMEH
LIHS
6.9 Tennoroll ¥ runpaBIEYecKuil PACUETHL TEMIO- 6 5 /] | OTPOC, 3atu-
" | obmenHEsIX anapaToB T4 Jap. p.
-~ | lIlpouHocTHOH pacueT TennooOMeHHEIX anma-
6.3 4 3K3aMEH
PaTOB
KoBCTpyXTHRHEIH pacuer TEIIOBOH M30IANUN
6.4, 2 2 OTIpOC
TeNnoOoOMEHHBIX ANIapaTon
- | Meronsl anan®3a ¥ CHOCOOH MOBHIMIEHAT 3(-
6.5. 4 SK3BMEH
(DEKTHBHOCTH TEIIOOOMEHHEIX aNNapaTon
(OCHOBHEBIE 5IEMEHTHI ¥ BCHOMOTATENLHOE _
6.6. _ 2 3K3aMEH
060pyAoBaHEe TEMIOOOMEHHEIX ANAPATOR
6.7. | IlnacturuaTsie Temioco0MeHERKA 4 3K2aMEH
6.8. | PereHepaTuBHER TEIIOOCMEHHBIE AMIAPATH] 4 IK3aMEH
7. | Tennosnic TPySH ¥ TEPMOCHBOHEL
OIPOC, 3AII¥-
7.1. | Tennossie TpyOBI B TEPMOCHDOHEL 3 2 4/V1 poe, 3ail
Ta Jap. p.
Beero na 6 cemecTp 48 v 16 . 16 -
Bceero o AHCyminge 96 . 32 32 -
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- 1. | TennonporopHoCTs
OcHOBHEI® IPOTIECCH HePeIauy TEIUIOTH! {Tem-
1.1, | mONpPOBOEHOCTE, KOHBEKNHWT, Terosoe many- | 0,5 SK3aMEH
YEHUE)
OCHOBHBIE TICNIOKEHUS TEOPHH TEIUIONDOBOL-
1.2. i IK3aMEH
HOCTH
TennonpoBoIHOCTE NPH CTANMOHAPHOM pPeXa- r , ormpoc, 33~
1.3, POBOA Pi CTAUHOHAPHOM p 1,5 | 2V | v Poc,
Me AT Jap. D.
TennoupoROIHOCT, TIPH HECTAITMOHAPHOM pe- ompec, 3a-
1.4, POBOA P HHOHEPHOM P 1| 2/vi | vn | SHPossa
SKHME IIETa JI8p. p.

2. | KonpexTusEEl TemicobMer

79 OcCHOBHBIC TONOXEHNA KOHBEKTUBHOTO TEILIO-

2. - 1,5 3K3aMEH
obmMena
Ilopo6ue w MopenupoBadgue IPOLHECCOB TEN-
2.2, A ACTIp pon 0,5 IK3aMEH
nomMaccoobmMena
O6mme Bonpoce of6paloTku pe3yasTarorR u3-
2.3. | MepeHrl U pacdeTa KOHBSKTUBHOHY Temmootna- | 0,5 3K3aMEH
ke
TennooTnaya Mpy BEHYVKFSEHOM HPOLCIEEOM .
2.4, AEA TIPR BRIEYA PO 0,5 | v ompoc
OMEIBaHVH NIIOCKOH MOBSDXHOCTH
Tennoornada NOp¥ BRIHYXICHHOM TEYSHUHN
2.5. A P SHL 1 K3AMEH
cpenibl B Tpybax w KaHanax
TemnooTra9a npy BEHYKACHHOM [IOIEPEUHOM
2.6. a b SR P 0,5 3K3aMEen
OMBIBaHIM TPYO ¥ TYIKOB TPYO
~ | Tenmoornaua mpw cROGOANOM JBHKEHUE Cpe-
2.7. s P A HBMIKEHHE P 0,5 IKIAMEH
— TG
3. Maccoobmen
3.1, | KouperrurHpri Teiio- 1 MaccoobMen 0,5 IKIAMEH
- Maccoolmen vepes HONVIPOHATIZEMEIE TEPE-
3.2, - . P L porHna P 1,5 | 3KZAMEH
rOpoaEy {(MeMOparEn) |
. 1 Maceo- m TennooOMeR OpH HCHApEHWH, KOH- | . .
3.3. ° MER o DERAH, 0,5 | SK3AMEH
| IEHCALWM ¥ XUMUISCRIX DEaRIHIX
3.4. | Macconeperoe TpH CyIiKe MATEPHATIOR G,5 SEIAMEH
Beero 3a 6 cemectp 12 2, - -




1 2 3 4 5 )
4 TennooOMen mpy W3MEHCHHN ArperaTHOrs Co-
" | cTogHus
4.1. | TennooOMeR mpu KOHJICHCAIMHA YHCTOTO Napa, 0,5 3K3aMEH
TennoobMer Tpu KATECHWYW OJHOKOMIIOHEHT-
4.72. . 0,5 3K2aMEH
HOM KHAKOCTH
5. | Tennoobmen u3nyIeHREM
OCHOBHEIE ONIOWKEHUS JTYURCTOTG TEMIO0OME-
5.1. - 0,5 IK3AMEH
59 TennooOMer H3TyYeHEEM MEXTY TElaMH, pas- 0.5 VT | oy | ompoe,  sa-
~"" | menennsmMu mpospauHOl cpenoit ’ B LI¥T3 Jap. p.
TennooOmeH W3NMy4eHMEM B HOTICIEAMCINEX
53| cpenax 7 Haiom 0,5 | 1/VI ompoc
i)
6. | TennooGmenHbIe ammaparsl
TennoobMeHHbIE aNlapaTsl W UX KIaccuduka-
6.1. . 0,5 3K3EMEH
6. Tennosoil ¥ rHAPaBIHYECKHUH PACUETHI TEMIIO- 1 oy | OmPos, 38
" | obMeHnbBIX anmapaToB WIHTa Jap. p.
. | llpounoctro# pacuer TennoobMeHHEIX amna-
6.3 paToB 0,5 3K3aMEH
KOHCTpYKTHBHEIN pacyeT TEIIOBOH M3OIALUY
6.4. pyK p T o5 IK3AMEH
TeIWIOOOMEHHBIX alapaTon
MeToner aganusa ¥ cnocolel NOBRINEHUS (-
6.5. 0,5 IK3AMEH
(PEKTHBHOCTH TETIOOOMEHHEIX AlapaToB
OcHOBHBIE SNEMEHTHl # BCHOMOTATENBEHOS \
6.6. 0,5 IKIAMEH
o6opyHoBaHye TEIOOOMEHHBIX ANNAPATOB
6.7. | IlnacTrHuaTsIe TENNOOOMEHENKA 0,5 SK3aMEH
6.8. | PereneparuBHbIe TENNIO0OMEHHEIE aNTAPATEL 0,5 IK3aMeH
7. | Tennossie Tpy0Hl B TEPMOCHOHEL
7.1. | TennoBsie TpyOBI ¥ TEPMOCUBOHE 0,5 2 OHpOoC
Beero 3a 7 cemectp 8 4 4 -
Beero sa & cemectp - 2 4 -
Beero mo QUCHWITHHE 20 . 8 8 ., -
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1. | TenmonpoBogrOCTS
OCHOBHEIE OPOIECCH TIepeade TEMIOTEL (Tell-
1.1. | monpoBOAHOCTE, KOHBEKIHS, TEIIIOROS U3y~ 0,5 3K38MEH
CHWE)
. | TennonpoeogHOCTs HPY CTANHEOHAPHOM DEXKH- . - OHpOC, 2a-
1.3. POBOL PH CTANHOHAPHOM p 0,5 | 2V | wv poc,
Me LIMTA Nap. p.
14 TennonporogHOCTE MPH HECTAIMOHAPHOM pe- 0.5 o ompoc, 3a-
| xmMe i TUTA JTap. .
2. | KonpexTusHEI Termnoobmen
- OCHOBHBIC MONOMKEHNA KOHBEXTUBHOIO TOINIO~ )
2.1 0.5 BK3AMEH
obmena
- Tlopofme u MOJENUPOBAHHE HPOLECCOB Tell-
2.2 5 ACTHp port 0.5 AK3AMEH
noMaccoobMena
3. | MaccooGumen
3.1. | KonBexTuBHEIN TEIUIO- B MacCOoOMeEH 0,5 SK3aMEH
4 TennooOMen NpH W3MEHEHWH ArPeraTHoro co-
T | CTOSHUA
4.1. | TennoobmMen npu KOHASHCAINAN GUCTOTO napa 0,5 IKRAMEH
~ | TennoobmMen Npw XWIEHWH OIHOKOMIIOHEHT-
4.2 . 0,5 BK3AMEH
HOH KEOKOCTH
5. | TenmooGMer u3nyUeHueEM
. | OCHOBHEIE HONOMEHUS JIYYUCTOTO TEINOOOME-
5.1 0,5 SK3aMEen
HA
0 - -
eNNCOOMEH URIIYUEHHEM ME TEIAMH, Da3-
52,1 ° ' YHCHHE LY > P 0.5 IK3AMEH
JeJICHHBIME IPO3pavHoi cpenoi
TennmocOmMeH H3NYYCHWEM B IOTICIHAIOIIHX
5.3 0,5 3K3AMEH
CpEIax
6. | TemwnooCMeHHbIE anTiapaTel
. | Termoobmennrie annapats! U ¥X Kiaccubuka- | , B
6.1, 0,5 SK3AMEH
s
6.9 Tennoro# ¥ rUAPERIMUECKAN PACHETE TEILTO- 03 7, OTIPOC, 3a-
ia LY 5 Lf W . "
06MEHHELL ANTHAPATOB LIHTE napn, P.
, KoHCTpYRTHREEIR DACHeT TEIIOBOH Wi0Namwd
64 KoHeTpyR THBHEE pacteT TEIIOBON H3OJIALNY 0.5 AKREMEH
TENNCOOMEHBEEIX ANTI2paton




i 2

P

2 3 4 5 6
6.7. | [Inactumuarsie TennooOMeHEUKHA 0,5 IK3AMEH
6.8. | PerenepatHBHbie TEIICOOMEHIbIE AMIapaThl 0,5 SK3aMEH
Beero 3a 4 cemectp 8 - - -
Bceero 3a 5 cemectp - 4 4 -
BCero 1o IMCIAnIkHE 8 4 4 -
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1. | TenmonpoBoaHOCTH
OcHOBHBIE TPOTIECCH EPeiaud TEIUIOTH (Ten-
1.1, | 7ONpOBONHOCTS, KOHBEKIWA, TEIJIOBOE H3IY- i SK3AMEH
YEHHUE)
~ | OCHOBHEIE MONOKEHWUS TEOPUY TEILICHPOBOL-
1.2. pHH POBOA- 1| 5 5 3K3aMEH
HOCTH
13 TennonpoBOAHOCTE NPH CTAIMOHAPHOM PEIKI- 3 4 5 OIPOC, 3aliH-
T iMe T4 JIap. p.
14 TennonpoBOIHOCTE NPH HECTEIHOHAPHOM pe- 55 5 7 OfpoOcC, 3aIiH-
C | KEME ’ T4 13p. P.
2. | KoapextuBabIN Temnoo0MeH
- UcHOBHEBIE TONOXEHNS KOHBEKTHBHOIO TEIIO-
2.1 3 3IK3AMEH
ofMeHa
A Iopobue m MORENWpPOBAHWE TIPOLECCOB TEN-
2.2. A ACTHP pon 1 3K3aMEH
noMaccoobMena
O6mme pompockl o0paloTKN pe3yILTATOR W3- —
- 2.3. | MepeHn¥ ¥ pacdeTa KOHBEKTHBHOH TEIIOOTHA- 1 2 poc,
. T4 Jap. p.
un
5 4 TennooTrayua Ope BREIEYKICHEOM HIPOLOILHOM ! 1 ompoc
OMBIBREWH IJIOCKOH MOBEPXHOCTH -
55 Tennoormaua npW BHHYKICHHOM TEYERUH 5 5 OTPOC, 33111~
"7 | cpenel B Tpybax ¥ KaHanax - TA JI3P. P.
96 TennooTnaga npy BEHYKACHHOM MONEePeIHOM 1 i ompoc
| OMBIBaHEY TPYD W OyUKOB TPYO
57 Tennoornaya npr ¢8o0OIHOM NBYDKCHUM Cpe- 1 4 OTPOC, 3aIH~
© | mer Ta JNap. .
3. | Maccoobmen
3.1. | KorBexTUBHEIN TeIIo- B MaccoobMen 1 SK3aMEH
- MaccoofMen depes HonyIpoOHRATIAEMEIE TEpe- "
3.2. e \ ’ 2 SK3EMEH
roponky (MemOpansi) 7
4~ | Macco- v TemnoolMen npm WMCTApSHNE, KOH- )
% o N : 1 DKRAMEH
; JSHCAUMY ¥ XUMITICCKIX PeakIAax
3.4, | Macconeperoo Opu CYIKe MATCPRATIOR 1 IKIAMEH
X




1 2 3 4 5 6
4 TennoolMer TPy M3MEHEHVH arPEraTHore Co-
| cTosHug
4.1. | TeiooOMeH IpH KORNCHCAIMH YHCTOTO Hapa 1 1,5 onpoc
~ | TemnooGMer TpH KHOSHHW ONHOKOMIIOHEHT- ,
42,0 "7, 1 1,5 OIIpocC
HOHM KHUIKOCTH
5. | TemnoobumeH H3y9eHneM
=+ | OCHOBHBIE HONOXEHUSA IYIUCTONO TeIlIcobMe- "
5.1 i,5 IK3aAMEH
Ha
59 TenmooOMeH H3TyICHEEM MWy TeIaMH, pas- 5 1 5 ONpOoC, 3aMu-
" | meneHEbIME TPO3padHol cpenoi T4 Jap. p.
TennoobMmen wu3nmyueHweM B DOTIOMAXOIEX
5.3. Y Tatot 2 1 onpoc
cpeiax
6. | TennoobMeHHBIE aANTIAPATHL
TennmoobMeRHEbIe anmapaTsl ¥ uX KIacCHpHKa-
6.1. 2 3K32MEH
nud
6. Tennosol U THAPABIUIECKAM pacdeTs] TEMio- 3 1 N onpoc, 3aniH-
" | oOMEHHEIX annapaTos - Ta JIap. p.
[lpounocTro#i pacger TennooOMEHHEBIX ariia-
6.3. 2 3K3aMEH
paToB
6.4 KoncrpyxTuBHEI pacyeT TEIUIOBOH H3OJSMIHU 1 1 OTIDOG
| Tennco0MEHHEIX annapaTon P
- | Meroner ananmusa U crocolbr noBLIeHnsS 3k-
6.5. 2 3K3aMEH
(GEKTUBHOCTH TenNoO0OMEHHBIX AlIAPATOB
OCHOBHBIE DBIEMEHTH] ¥ BCHOMOTATENBHOE '
6.6. , 1 IK3AMEH
060pyIOBaRUE TEIUICOOMEHHEIX ANNaparcs
6.7. | IlnacTrE9aTHE TeNNOOOMEHHEKY 2 SK3aMEH
6.8. | PerenepaTuBHER TeIICOOMERHBIE ANTIADATED 2 3K3AMEH
7. | Tennoseie TpyObl ¥ TEPMOCHDOHEI
7.1. | Tennosrie TpyOEl ¥ TepMOCHBOHEL 1,5 1 OnpocC
Beero 3a 5 cemectp 48 16 16 -
Beero no mucnumnnne 48 /| 16 /| 16/ -
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1. | TennonposogHOCTE
OcHoBHEIE IPOHECCH TEPeAaTn TEMLIOTSE (Ten-
1.1. | monpoBOIHOCTE, XOHBEKIMS, TEIIOBOe mW3ny- | 0.5 IK3BMEH
YCHIE)
13 TennonpoROHOCTE NPH CTANHCHAPHOM DPEXH- 0.5 7 5 OTIpOoC, 3a-
T Me ’ ' IMTa Jap. p.
14 TennonpoBoFHOCTE NpY HECTAUMOHAPHOM DE- 0.5 5 oTpoC, 3a-
T | KuME ’ IIFTA Jiap. p.
2. | KonBexTususiii Temoobmen
OCHOBHBIE TIONOKEHNS KOHBEKTABHOTO TET0-
2.1, 0.5 IK3IBMEH
obmena
3. | Maccoobmen
3.1. | KoupexkTHBHLIM TeTio- ¥ MaccoobMen 0,5 SK3aMEH
TennooOMeH TpH H3MEHEHUNA AUPETATHOTO CO-
4.
CTOSHHS
4.1, | TenooOMeH TPy KOHASHCAIAN YHCTONC Hapa 0,5 DK3AMEH
TennooOMer Tipy KUNEHAN ONHOKOMIIOHEHT-
472, . ] 0,5 IK3AMEH
HOM HUIKOCTH
5. | TennoobMen n3nyyeHREM
- OcHOBHBIE MONCKEHIS IVHHCTONC TEmncobme-
5307 0.5 IK3AMEH
Ha
6. | TennoobMenHsle annapars
-, | TennooGmernsEe anmapats: ¥ ux knaccupuxa-
6.1 0,5 3K3aMEH
TIHS
6 Tennosoll u rumpasiuUecKuii pacIeTsl TEMAO- 0.5 9 OTpPOoC, 32~
" | OOMEHHEEIX anapaTon ’ TUTA Jap. p.
6.7. | Iinacrragareie TeIoo6MEeHHAKA 0,5 SK3aMEH
6.8. | PereneparnBHEEIC TenN000MEHHBIE AMIAPATE] 0,5 3K38MEH
Bceero 3a 4 cemectp 6 4 - -
Bceero 3a 5 cemectp - - 4y
Beero o mrconnimge 6 4 4 -
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eB [u np.|; mox obmei pen. B.A. Ipuropeesa, B.M. 3opmna. — Mocksa: SHepro-
aromwmsgar, 1989. — Ku. 4, — 586 c.

8. Korip A.H. Meronpr u 3a/aun TemioMaccoobMena: y4e6. mocobue mis CTyI. By-
30B. - Mocksa: Mamumsoctpoerne, 1987. - 318 ¢.. - (g By3os) YK 536.24

JlononauTensHas nutTepaTypa

I. JlabopaToprbie paboTH HO TemoMaccoobMery As cTynentos crern. T.01.01
"Snexrposuepreruxa”, T.01.02 "Termroonepretuxa”, 3.01.03 "SxoHoMHAKA ¥ yIpas-
nenye npennpustieM” / Maneswa ¥0.A. ; xadenpa "TIpoMsiiennas TemwiosHepre-
tHKa". - Musck: BITIA, 2000. - 41 ¢. VIIK 621.1

2. Jlocrok FO.A. Metonmueckoe nocobue 1o npumMeHennto OBM npu swImome-
Hu¥ JiaGoparopHeix pabor mo kypcam "Texuuueckas TepmonuEaMuka” B "Termio-
MaccooOMeH" IS CTYIEHTOR SHEPTETHUECKAX ¥ HESHEPTETHIECKUX ClIeHHalbHOCTe
/M-B0 oOpazosanua PecnyGuuxu Benmapycs, Bel roc. IONHTEXH. Axajemud. -
Mumck: BITIA, 1993. - 12 ¢. VIIK 004:621.1.016

3. Marematrdeckoe MOOEIMPOBAHTE ¥ ONTHMA3ALMS TIPOLECCOB TEINIOMAcco0s-
MCHA B YCTAHOBKAX NPOMEIUUICHHON TEINIO3HEPIeTHKU: MEKBY3. cOOpDHMK HAy4.
Tpynos / Viranopcknmit sHereT. u-T uM. B.Y. Jlennna. - Uanoso: Vsanoscxuil roc.
yH-T, 1983. - 96¢. VK 536.24

4. TemnomaccoofMeH: MPAKTHKYM [0 OFHOMMEHHOMY KYpPCy IS CTYIEHTOB Clie-
nuansaocTen 1-43 01 05 "TlpoMeimuennas Teruiosneprernra” u 1-43 01 07 "Texap-
H9eCKad SKCINyaTauys SHeprooGOopyIoBaHWs OpraHusanEil” NHeBHOW ¥ 330uHOH
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topm obyuenns / MLH. Hosuxos, A.B. Opcaunuk, A B. Hanosanos; MunuctepcTBo
obpasosanus Pecriybnuku benapycs, Yupexnenue obpazoeanus "ToMenscxuil ro-
CYRapCTBeHHBIN TeXHM4IeCKud yruBepcuter mMenu 11.0. Cyxore”, Kadenpa "TIpo-
MBIIIJIEHHAA TEIIOPHEPIeTUKa U s3KoJnorus' . - Fomens: ITTVY, 2011, - 28 ¢.

YK 536.24(075.8) BBK 31.31473

5.  TennomaccooOMeH: METONUYCCKUE YKa3aHUS K KypcoBoil paboTe o onHO-
UMEHHOMY KypCy I CTYAeHTOB crnenuansHoctd 1-43 01 05 "Tipomeiminennas Tem-
nosHepretuka” u 1-43 01 07 "Texuudaeckas sKCIUTyaTalys 3HeprooGOpyaOBaHUS Op-
ranpsaimi” / A.B. Oscauaux, M.H. Hosukoe, A.B. Illanoanos; xad. "IIpomeim-
JICHHAas TEMJIOSHEpTeTHKa ¥ skonorud’ . - [omens: ITTY, 2007. - 37 ¢.

VK 536.24(075.8)

6. Tepmomunamuxa. Temiomaccoobmen. TemnooOMennsle anmaparel. Harmera-
TEJIY ¥ TUNPaBIMYCCKUE MalldHel NpakTH4Yeckoe nocobue k nabopaTopHbM pabo-
TaMm 10 KypcaMm "TepMoIuHaMuKa W TemioycroiuusocTs", "TepMonuuamMuka u Temn-
jonepenada’ sl CTYyISHTOB TexHudeckux crermansuocredi / HH. Muxuaesua, A.B.
Tannypun, H.A. Bansuenxo; xadenpa "ITpoMeiiuieHaas TEIUIOSHEPTETAKA W 3KOJI0-
rug”. - omens: ITTTY, 2002, - 67 ¢. YJIK 621.1

7. ILgerxor ©.®. 3agayHrK 10 TeIUIOMaccooOMeRY: yuel. nocobue Al BY30B. -
2-e m3n., ucnp. u noi.. - Mocksa: M3BU, 2008. - 195 c.

YK [621.1.016.4+536.241(075.8)

ONEKTPOHHEIC YueOHO — METOIMYECKIE KOMIIEKCEI
1. Obcannuk, A.B. TemromaccooGMeH: 3NeXTPOHHBIN y4e0HO-METOOAYECKHAN
xommneke guciuinunasl / A.B. Oscsaank, M.H. Hosuxos, A.B. Hlanosanos. - T'o-
mens: ITTY, 2010. - 1 nanka + 1 anexrpon. ont. guck YK 536.24 BBK 22
URI: http:/elib.gstu.by/handle/220612/1495

ONEeXTPOHHBIA pecypc

1. TennmomaccooOMer [OneKTpoHHEEIH pecypc]: Kype NeKIuil Jis CTYNEHTOBR CIie-
mmanpHocTet 1-43 01 05 "TlpoMuuiuienHas TennosHepreTvka” MHEBHOH M 3204HON
opm obyuenus u 1-43 01 07 "Texumveckas 3KCIUTyaTalls SHEProobOpyAOBAHAA
opragusanuii’ nHeBHOW dopwmel obyuenns / A.B. Orcannnk, M.H. Hosuxos, A.B.
Manosanos; MunnctepcTBo 00pasosanug Pecnybmuku benapycs, Yupexnenve 06-
pasopanus "I OMENBCKUM FOCYIapCTBEHHEIN TexHu4eckul yaupepenteT umenu [LO.
Cyxoro”, Kadenpa "lIpoMEinuicHHas TeIIOSHEpTeTUKa M skonorus”. - ['oMmens:
ITTY, 2010, - 212 ¢. VIIK 536.24(075.8) BBK 31.31a73

URI: http://elib.gstu.by/handie/220612/1856
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Jist OMEHKH KOCTEOKEeHHI @*fyﬂeﬁm VICTIONBRYETCS CHeAYIONHY HArHOCTHYC-
CKMI MHCTPYMEHTapUH

— [IPOBCJICHUE TEKYIUX KOHTPONEHEIX OIPOCOB 0 OTHEHBHEIM TEMaM;

— 33LI¥T4 BRINONHCHHEIX OPakTHIecKuy paborT;

— 330U TA BEIIIOHEHHERIX HabopaTopHEIX paboT;

— 32I0NTa BEIIONHEHHOH KypCoBO#d paboTEl;



— CJa4da 3K3aMCHA.

9.

Iepedens naGopaTOpHEIX 3aHATHA

. Onpenenervie ko3 QuimenTa TEICHPOBOAHOCTH TBEPHBIX TN METOLOM Iijla-

CTHHEI.

Onpenenenve kosbdhupeHTa TEIUIONPOBOFHOCTH ¢ HCTIONH30B2ZHUEM M3MEPH-
tens AT — A -400.

. Onpenenenue Ko3QOULIKMECHTa TEIIONPOBOAHOCTH CBIMYYUX MaTEpHUanoB Me-

TOIOM LUIHIPOB.
Hccnenoparnue mpolniecca Harpepa TeN pa3nudHoN xoH(Urypaiwy Upy HecTa-
HUOHAPHOM PEXIME.

. Omnpenenenve ko3¢dHIMEHTOR TEMIIEPATYPO — ¥ TEIUICIPOBOJIHOCTH METOIOM

PETYIIEPHOTO PeXiMa.

Viccnemopanue TEIUIOOTHAYH [PW €CTECTBEHHON KOHBEKLMU BO3AYyXa OKOJIO
TOPU3CHTAIEHOTO U BEPTHKATBHOTO IMITHHAPOB.

Hccnenosanye TEIIOOTIAYH IPH BEIHYKIEHHOM JIBIDKCHUAH BO3YyXa.
Temtoornaga ropu3oHTalbHON opebGperHON TpyOsl Mpu CBOOOIHON KOHBEK-
VM.

Onpenencane Ko3hOUIUEHTa H3TYyYCHUA 3IEKTPONPOBOMAMINX MaTePHANOB
KaJIOPUMETPUICCKAM METOHIOM.

10.MccnenoBanye TEIIOBOrO NPOIiecca B TEINTOOOMEHHOM armapare TUla «Tpy6a

B TpyOe».

11.Mcenenopanue npoliecca TEIUIONEPEIady B TEIUIOBEIX TpyOax.
12.Mccnenosanue TemioobMena Ha TEIUIOBEIX TpyOax.
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9.
10.

11.

TTepeueHps MPaKTUYECKUX 3aHATUR

. CranpoHapHas TETUIONPOBOAHOCTE IIOCKON CTEHKH.

. CranoHapHas TeIIONPOBOIHOCTE IMIHHIPUIECKOT CTEHKH.

. PacueT TeIUIoBO# w30MsIHH TPYO.

. HecranponapHaas TenonpoBOAHOCTE.

. Termmnoot/iaua npy BEIHYXICHHOM IIPOHOJBHOM M IONEPEYHOM OMBIBAHIM

TpYO.

. Tennmoobmen IIpH KUATICHUHK OEHOKOMHOHGHTHQEE KHUTKOCTH.
. Tennmoobmen IIPpY KOHACHCAWY 9uCTOro Hapa.
. Temmmoobmen H3JIYHCHUCM MCXAY TellaM¥ B MPO3PavHBIX M HNOITAIaTCIbHbBIX

cpenax.

Terioroil ¥ TUEpaBIMYeCKHY PACICTH TeIUIOOOMEHHEIX AlIapaTos.
KOHCTpYKTHBHEIA pacyeT TEMIOROH W30NSUHMH TEIIOOOMEHHEIX anapa-
TOB.

Temnorsre TpyOR U TEPMOCUPOHEL



TIPOTOKOJI COTTIACOBAHNY YUEBHGH MUCIUTUTAHE

Hazpanue Pemienne, NpUBATOE
. Ifpennoxenus o0 waMeHe- .,
yaeSHOH xadenpoii, pazpabo-
_ HUSX B COACpXaHUHM y4el- g
macrmnnyesl, | Hazsaene . TaBHied  y4ebHy
o HOU NpOorpaMMEl Vapexe-
¢ KOTOpOo#t Kagenpsl TpoTpaMmMmy
HHS BEICIIIETO 00pasoBaHUS '
Tpebyercs - (c ykazaHueMm HaThi U
110 y4e0HOU MUCIUILINHE
COTTIACOBaHNE HOMEepa NpOTOKoNa)
[ Ipomsrmm- Kadenpa npoToKox Neb
neHHeie  ten- | «Ipomern- ot 25.05.2015
0~ JeHHas  Ten- 2%y A
MacCOOOMeH- | IOSHEPreTHKa

HBIC IIpoHec-
Cel H YyCTa-
HOBKH

¥ SKOJIOTHSY

Sapenyiomuil kagenpo

K.T.H., JOHEHT

AB. Oscapnuk




