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1. MMacmopt

(oHIa OLIEHOYHBIX CPEACTB M0 y4eOHOH AUCHHUILINHE
«TemmomaccooOMeHHbIE POLIECCHI IHEPreTUKH, METOAbI pacyera »

Koa xonTpoaupyemoii HaumeHoBanmue
Ne KonTposmpyembie pa3iesibl KOMIETeHINH OLIEHOYHOI0
n/n (TeMbI) TUCHUIJIMHBI (uou ee uacT) cpeicTBa

TennonpoBoxHOCTE HPH Omnpoc. TIpaktuyeckoe,

1 | cranMoHapHBIX yCIOBUSX. ITK-1, TIK-2 samsitue. [Ipesentanys,
Terutonepeaaya. 3ammTa pedepara

HNHTeHCcHpuKanus  Teruionepeaayn, Onpoc. [pakTuueckoe,

2 | CIIOKHBIN TEIJI00OMEH IIK-1, T1IK-2 sanstue. [pesenranus,
3aiuTa pe(bepaTa

Hecraunonapusie nporeccsl Onpoc. TTpakTuueckoe,

3 | TETIUIONPOBOIHOCTH, KOHTAKTHBIN U IIK-1, IIK-2 sanarue. IIpesedranus,
KOHBEKTHBHBIM TETUIOOOMEH saimTa pepepara

Omnpoc. [Ipaktuyeckoe,

4 | Teopus nonoOus. Temnooraaua IK-1, TIK-2 sansTue. [lpeseHTanys,
3ammra pedepara

TennooOMeH npu: KOHICHCAIUH Onpoc. [pakTuueckoe,

S | yKcToro napa; npu JaeHOYHOU IK-1, TIK-2 3amstie. IIpeseHranms,
KOHJICHCAIIMM HEMOABMXKXHOTO Mapa. 3aututa peepara

Omnpoc. IIpakruyeckoe,

6 | TermmooOMeH U3ITydCHHEM. ITK-1, TIK-2 3ansaTue. IIpesenranms,
3amura pedepara

Ompoc. [Ipaktuyeckoe

Knaccudukanms TemmooOMeHHOT0 ’

7 6 (uxcar T [IK-1, TIK-2 sanaTue. IpeseHTanus,
o0opynoBaHus. TenIOHOCUTENH. saummTa pedepara

PexyneparuBHblie u PereneparuBHbie Onpoc. TTpakTuyecKoe,

8 | TeruiooOMeHHBIE anmapaThl U [IK-1, TIK-2 sansTue. [IpesenTanus,

YCTaHOBKH, METOJIbI pacycTa

3amuTa pedepara




2. Hepequb OIICHOYHbIX CpPEaACTB

IIpencrasiienune
HaumenoBanue
Ne Kparkas xapakTepucTuka OLIEHOYHOT 0
OIIEHOYHOT 0
n/n OLIEHOYHOT0 CPeICTBa cpeacTBa
cpeacTB
B GoHe
Kommekt
P CpencTBO IpOBEPKH YMEHUH IPUMEHSTh 3aaHMH
aceTHo TIOJTy4CHHBIC 3HAHUS 110 3apaHee JUTSL BBITONHCHHUS
r paq)yglecmﬂ OTIPEICTICHHON METOJIUKE JIJIsl PEIICHHS 3a]a4 WITH pacueTHo-
abora o .
p 3aJJaHUI TI0 MOJTYJTIO MJIH JUCHUIUIMHE B IIEJIOM rpaduuecKoil
paboThI
[TpoaykT caMoCTOSTETLHON paObOThI
CTYJEHTa, IPEICTaBIISIIOLINI cOO0M KpaTKoe
W3JI0KCHHUE B TTMCBMEHHOM BHJIC TIOJTYYEHHBIX
pe3yIbTaTOB TEOPETUYECKOTO aHATN3a
o . Tewmsl pepepaToB
Pedepar orpezeNeHHON HayuyHOU (yueOHO-
HCCIIEI0BATENbCKOM ) TEMBI, II€ aBTOP
PacKpbIBaeT CyTh HCCIIECyEMOM MPOOIIEMBI,
MPUBOAMT PA3TTMYHBIC TOYKH 3PEHHSI, a TAKKE
COOCTBEHHBIC B3IJISA/IbI HA HEE
. Temsbl
JAnnakTuaecKkuil KOMILIEKC,
. n1a0opaTOPHBIX
npeHa3HAYCHHBIN I PabOThI
JIaGoparopHas . pabor
00y4JaroIerocs U mo3BOJIS IO
paborta Bonpocsl 1o
OIICHUBATh YPOBEHb YCBOCHUS UM
TeMaM / pazzienam
yueOHOro Marepuana
JUCIUTLTAHBI
. TEMBI
JunakTHueckuii KOMIUIEKC,
. MPAKTUYECKUX
npeaHa3HauYeHHBIN U paboThI
[TpakTryeckas . pabor
o0yJaroIerocs: ¥ Mmo3BOJSIONINI
pabora Bonpocsl 1o
OLIEHUBATh YPOBEHb YCBOCHHS UM
TeMaM / pazzienam
y4eOHOro MaTepuasa
JUCTIUTLTAHBI
5 3auer HtoroBas ¢popma OleHKH 3HAHUN Bomnpocs! k 3auety

3.1 KoMIuteKkT 3a1aHni 111 J1a0OPATOPHBIX PadoT:

Tadoauua

HaumenoBaHue pasjaesa
AMCUUILIMHBI

HaumeHoBaHue J1a00paTOPHBIX padoT

1 | TennonpoBogHOCTH NpH

TGHHOHPOBOJIHOCTI) IMpH CTAIMOHAPHBIX YCIIOBHAX.




CTAallMOHAPHBIX YCIOBUSX. Onpenenenne k03QPHUIMEHTA TETITONMPOBOAHOCTH
2 | Temmonepenaua. TETUION30JISIIIMOHHOTO MaTepuaa (MeTo/
[WIMHAPUIECKOTO CJI05)

Omnpenenenne kodpHUIMEHTA TEITIOOTAAYN TIPU
CBOOOJTHON KOHBEKITUHU (METOJT CTPYHBI)
HccnenoBanue mporeccoB TeIIoo0OMeHa Ha
TOPH30HTAIILHOM TPYOOIPOBOIE

Tertoota4a mpu CBOOOTHOM KOHBEKITHH
KHUJIKOCTH

Tennoornaya npy BEIHYKIECHHON KOHBEKLIUH
KUIKOCTU

HecTaumoHapHbie MpoLecch TemnooOMeH mpu KOHJIEHCAIIUU TTapOB
TEIJIOMPOBOJHOCTH, Temonepenaya npu KOHBEKLIUU U 00 1yBE
KOHTAKTHBIM U KOHBEKTUBHBIN | CTEPIKHS

TeII00OMEH Temonepenaya npu KOHBEKIMH U 00/TyBe
paauaropa

Temonepenaya npu KOHBEKIIMU U 001yBe I11apa
Temonepenaya npu KOHBEKIIMU U 00]1yBe

I1IJTaCTHUHBI

PexyneparuBHbie 1
PerenepatuBHble HccnenoBanue Tpy64aToro TermiooOMeHHNKa

TEII00OMEHHBIE alIapaThl U HccnenoBanne iacTHHYATOTO TETUIOOOMEHHUKA
yCTaHOBKH, METOJIBI pacuera

HAUMMEHOBAHMUE JIABOPATOPHBIX PABOT

BJIP_Nel. TennonpoBOIHOCTb NIPH CTALIMOHAPHBIX YCIOBHSIX.

BJIP No2. Onpenenenue nmapameTpoB BJIaXKHOTO BO3/1yXa;

BJIP Me3. ViccnenoBanue nporecca UCTEUEHUsI BO3/yXa Yepe3 CYKUBAIOIIEECs COILIO;
BJIP Ne4. TeniooOMeH Mpu KOHIEHCAIMH TapOB

BJIP_Ne5. Temmooraaya BEPTUKAIBHOTO LIWINHAPA IPU €CTECTBEHHOW KOHBEKIINH;
BJIP MNo6. ViccnenoBanue mpoIieccoB TEIIO0OMEHa Ha TOPU30HTAIIBHOM TPYOOTIPOBO/IE.

KpuTtepun onieHKH BbINOJTHEHUS J1a00PATOPHBIX PadoT:
- He 3a4TeHO — 33/IaHUe HE BBIIIOJHEHO
- 3a4TEeHO — 33JIaHH€ BBIIIOJIHEHO MOJIHOCTHIO

Kpurepun onieHkn 0TBeTOB Ha JIa00pATOPHBIE PadOThI:

- He 3a4YTeHO BBICTABJAETCA CTYAEHTY, €CJIM JaH HENOJHBI OTBET, MPEICTAaBIISIONINI COO0M
pa3po3HEHHbIE 3HAHMUSA [0 TEME BONPOCAa C CYIIECTBEHHBIMH OHIMOKAaMH B OIpe/eeHUsX.
[TpucyTcTBYIOT (hparMeHTapHOCTb, HEJIOTMYHOCTh U3J0kKeHHUs. CTyIeHT He OCO3HaeT CBS3b
JTAHHOTO TIOHSTHUS, TEOPUH, SIBICHUS C APYTUMH OOBEKTaMM JUCUUIUIMHBL. OTCYTCTBYIOT BBIBOJIBI,
KOHKpEeTH3alusi M J0Ka3aTeJbHOCTh u3l0keHus. Peub HerpamorHas. JlomoiaHuUTEnbHBIE U
YTOYHSIOIINE BOIPOCHI MpernojaBaTesis He MPUBOAIT K KOPPEKIIUU OTBETA CTYACHTA HE TOJIBKO Ha
IIOCTaBJIEHHBIA BOIIPOC, HO U HA JAPYTUe BONPOCH! AUCLIUIIINHBI.

- 3a4YTCHO BBICTABJHACTCH CTYACHTY, €CJIH [TaH HOHHBIﬁ, paBBepHYTBIﬁ OTBET Ha IIOCTaBJICHHBIN
BOIIPOC, IMOKa3aHa COBOKYIHOCTb OCO3HAaHHBIX 3HAHUH 00 06’beKTe, JOKa3aTCJIbHO PAaCKPLITHI



OCHOBHBIC IIOJIOXKXCHHA TCMBI,

B OTBETE IIPOCIEKUBAETCS YETKas CTPYKTYpa,

JJOru4ycckKas

MOCJIE0BATENbHOCTh, OTPAKAIONIAS CYIIIHOCTh PACKPBIBAEMBIX OHSATUM, TEOPUI, IBJICHHUI. 3HAHUE
00 O00BEKTe JeMOHCTpHpyeTcs Ha (OHE MOHUMAHHS €ro B CHUCTEME JaHHOW HAyKd |
MEXIUCUUIUTMHAPHBIX CBsizeld. OTBET M3JI0KEH JIMTEPATYPHBIM SI3BIKOM B HAaYYHBIX TEPMHHAaX.
Moryt OBITb JONYIIEHBl HEIOYEThl B ONPEACICHUU MOHITUN, HCIPABICHHBIE CTYACHTOM

CaMOCTOATCIIBHO B IPOLECCE OTBCTA.

3.2 KommuiekT 3aganuii A1l MPAKTHYECKUX PadoT:

Taoauma 7
Ne HaumenoBaHue pasjaeia
Conep:xanue pa3ziena
n/n JUCHUIIIMHBI
TemnonpoBoIHOCTH NPHU [lepenaya TemiaoThl Yepe3 UMIUHAPUUYECKYIO CTEHKY.

1 | craunonapHsbIX ycnoBusx. | JIuHeliHOe TepMUUECKOE CONPOTUBIICHUE TEIIONEpeaayH.
Tennonepenaya. Kputnuecknii 1uamMeTp HMIMHAPUYECKONW CTEHKHU
Wntencudukauus Tennonepenaua uepe3 peOpPUCTYIO IUIOCKYHO — CTEHKY.

o | Temonepenaun, cnoxHbli Koaddumment 3(1)(1)6KTI/IBHOCTI/IU pedpa. TemnonpoBogHOCTH
TemIco6Men Kpyrjioro peOpa MOCTOSHHOM TOJIIMHBL. ITopucroe

OXJIQKJICHUE IJIACTHHBIL.
Hecraunonapusie
IIPOLIECCHI

Oco0eHHocTH Nepeauy TEIUIOThI IPU B3aUMHOM KOHTAaKTe
TEIJIONPOBOJHOCTH,

3 . IBYyX Tell. KOHTaKTHOE TEPMUUECKOE COITPOTUBIICHHE.
KOHTAKTHBIN U .

. Hecranuonapsslii poriecc TerionpoBOAHOCTH.
KOHBEKTHBHBIN
TEMJI000MEH
dusnueckuii cMbICI OCHOBHBIX KpUTEpUEB Mo00us. Yucio

4 Teopus nogoOusi. Hyccensbra. Yucno Pelinonsaca. Yucno Ilekie. Ynucno

Termnoornaua I'pacroda. Yucno Ditnepa. Yucno [Ipanarns. Ycnosus
1107100151 PU3NYECKUX TPOIIECCOB.

Teroobmen mpu:

KOHJICHCALIUX YHCTOTO TepMuyeckoe CONMPOTHBIEHHE NEPENAYM TEIUIOTHL.

S | mapa; nmpH IjIeHOYHOM TepMuueckoe CONMPOTHUBIEHUE IUIEHKHM KOHJEHcara oOT
KOHJICHCALlUN pEKHMMa TEUEHUS.

HENOJIBUKHOTO Iapa.
M3nyyeHune peanbHbIX Tes, naeasnbHble Tena. 3aKoHbl
n3nyyeHma abcontoTHO YepHoro Tena. 3akoHbl SlambepTa,

6 | TermmooOMeH U3TydeHUEM. o

Kupxroda, noHatne anddysHom NoBEPXHOCTU U3NTYUYEHUA U

ceporo Tena.

KOHCTpYKTOpCKMII ¥ TIOBEPOYHBIM TEIUIOBBIE PacyeThl
Knaccudukanms PYKTOD p p

peKynepaTUBHOrO TeriooOMeHHKa. CpaBHEHHE MPSMOTOKA
TEII00OMEHHOTO

7 U IIPOTUBOTOKA.
00opyIOBaHUS.

M'mapasanyeckoe conpoTMBEHME TENI00OMEHHbIX
Temonocurenu.
annaparos.




PexynepaTuBHBIE 1 OnpepeneHne  KOHCTPYKTMBHbIX pa3mepoB: AuameTp

PereneparuBHbie 3MeeBMKa, AuameTp Tpybbl 3meeBMKa, LWar mexay
8 | TeIIOOOMEHHBIE aNMapaThl | BUTKAMM, YMC/IO BUTKOB 3MEEBMKA, BbICOTA 3MEEBUKa.

1 yCTaHOBKH, METO/bI IToBepounslii pacuer TA: Tenonepenaya 0e3 U3MEHEHUs U

pacuera C U3MEHEHUEM arperaTHOro COCTOSHUS

TEMbI ITPAKTHYECKHUX PABOT

Tema 1 TennonposoorHocms npu cmayuoHapHuix yciosusx. Tenionepedaua.

Ilepenaya TEIIOTHI YepE3 UUIMHIPUYECKYIO CTEHKY. JINHEHHOE TEPMUUECKOE COIIPOTUBIIEHUE
terutonepenaun. Kputuueckuit tuameTp HUIMHIPUYECKON CTEHKH

Tema 2. HUnmencuguxayus menionepeoaui, ClOM*CHbIU MenioooMeH

Tennonepenava yepe3 peOpucTyro I0cKyro cTeHKy. Koaddunuent s dekruBHoCTH pedpa.
TennonpoBoIHOCT KPYTIIOT0o pedpa MOCTOSHHON ToMIuHbL. [loprcToe oxnaxaeHue miacTuHBI.
Tema 3. HecmayuonapHule npoyeccvl menionpo8ooHOCmuU, KOHMAKMHbIL U KOHBEKMUBHbIL
mennooomer. OCoOOEHHOCTH Mepelaun TeIUIOTHI TPU B3aMMHOM KOHTAKTE JIBYX Tell.
KonTakTHOE TepMHuueckoe conpoTuBieHune. HectamronapHslil mpolece TerIonpoOBOAHOCTH.
Tema 4. Teopusi nooobus. Tennoomoaua. PU3NYECKUN CMBICI OCHOBHBIX KPUTEPHUEB MOA00US.
Yucno Hyccenbra. Uncno Peitnonbaca. Yucno Ilekie. Yucno ['pacroda. Yucno Ditnepa. Yucno
[Tpasarns. YcnoBus mogoowst GuU3NIECKUX MPOIECCOB.

Tema 5. Tennoobmen npu: KoHOeHcaAyuu YUCMO20 Napa, NPpu NIeHOYHOU KOHOeHCayuu
HenoosudcHo20 napa. 'TepMudyeckoe CONPOTUBIICHUE NIEpeaun TEIUIOThl. Tepmuueckoe
COIPOTHUBIICHUE TUIEHKH KOHJIEHCATa OT PeKUMa TCUCHUS.

Tema 6. Tennoobmen uznyyenuem. VIzmydeHue peanbHBIX TeJ, UI€ATbHBIC TEA. 3aKOHBI
u3my4deHus abcoyoTHO YepHoro Tena. 3akonsl Jlambepra, Kupxroda, nouarue nuddysnoit
MOBEPXHOCTHU U3IYUYEHUS U CEpPOro Tela.

Tema 7. Tennosoii u enaxcHocmuwlil Oanancsyl nomeujenuti. MHHo8ayuoHHble yeHmpaivHble U
MecmHble cucmembl OMONIeHUsl. [TapoBble cucTeMBbI OTOIJIEHUS BBICOKOTO M HU3KOTO
JIABJICHUA U UX pacueT. Bo3ylHbIe CUCTEMBI OTOIJIEHUS M MX pacyer.

Tema 8. Cospemennvie cucmemol 6enmuaayuu u KoHouyuonuposanus.  Knaccuduxarus
CUCTEM BEHTUJISIUU. BiusHue BpeAHbIX BbIIETEHUI Ha (DU3HOJIOTHIO M CAMOYYBCTBHE
NepcoHasIa U Ha TEXHOJIOrHI0. MeToabl 60pbObI ¢ BpeAHBIMU BhlAeNeHUIMUA. HopMbl 1 pacuet
HE00XO0/IMMOT0 BO3yX000MEHa B IPOU3BOJICTBEHHBIX U CIYKEOHBIX MTOMEICHHSIX.

Tema 9 Knaccugpuxayus meniooomennoz2o obopyoosanus. Tennonocumenu. KOHCTpYKTOPCKUI 1
MOBEPOYHBII TETJIOBBIE pacUeThl PEKYIIEPaTUBHOTO TeIIooOMeHHUKa. CpaBHEHHE MPSMOTOKA U
IPOTUBOTOKA.

Tema 10. Pexynepamugnvie menioooMenHble annapamsl U yCMaHo8KY U Memoobl pacuema.
Omnpenenenne KOHCTPYKTUBHBIX pa3MepoB (TUIOIIA b CEUeHUs KaHala, YUCIIO KaHAJIOB, IUIOIA/lb
MOBEPXHOCTH TETNIO0OMEHA OHOM TUIACTUHBI C MPOMEKYTOYHBIMU JIMCTaMU U 0€3, CyMMapHas
JUIMHA KaHAJIOB B OJHOM IUIaCTUHE). 3MEEBUKOBBIE TETIIOOOMEHHUKH.

Tema 11. Pecenepamusnvie TA u ycmanoexu. Tennoobmennoe obopyoosanue KOHMAKMHO20
muna. Huarpamma h-d. I306paxenne oCHOBHBIX IpolieccoB Ha Auarpamme h-d (Harpes,
OXJIXK/IEHUE, CMEILICHUs BO3AyXa Pa3IMYHOr0 COCTOSIHUA). KOHCTpyKIIMM Tem1000MEHHUKOB
CMEIIEHUS.

Kpurepun onenkn:

- He 3aUmeHO 6bICIMAGAEMCA CMYOeHmYy, eclu OaH HEenoHblli omeen, NPEACTaBISIOINN
co0oi pa3po3HEHHBIE 3HAHHSI TI0 TeME BOINPOCA C CYLIECTBEHHBIMU OIIMOKAMU B OIPEIEICHUSX.
[TpucyTcTBYIOT (hparMeHTapHOCTh, HEJIOTMYHOCTh H3NOKeHUsA. CTYIeHT HE OCO3HaeT CBS3b
JTAHHOTO TMOHATHUS, TEOPHM, SIBIEHUS C JPYTMMU OOBEKTaMH JUCHUIUIMHBL OTCYTCTBYIOT
BBIBOJIbI, KOHKPETH3allUsI U JO0Ka3aTeIbHOCTh H3JIOKEHUA. J|OMOJHUTENbHBIE U YTOUYHSIOLINE




BOIIPOCHI IMIpENojaBaTeisi HE MPUBOAIT K KOPPEKIMH OTBETAa CTYAEHTa HE TOJIBKO Ha
MOCTaBJICHHBIA BONPOC, HO U Ha APYrue BOMPOCH! AUCIUILITUHBIL.

- 3AYMeHO GbICIMABNAEMCA CHYOEHmY, ecau OaH NOJHbIU, PpPA36epHYmMbll omeem Ha
MOCTaBJICHHBI BONPOC, T[OKa3aHa COBOKYIMHOCTh OCO3HAaHHBIX 3HaHUH 00 o0OBeKTe,
JI0KAa3aTeIbHO PACKPHITBI OCHOBHBIE IIOJIOKEHUS TEMBI; B OTBETE IPOCIECKUBACTCA YETKas
CTPYKTypa, JIOTMYecKasi IOCJIeI0BaTeIbHOCTh, OTpaXkalolllasg CYIIHOCTb PACKPbIBAEMBIX
HOHSTHUM, TeOpuH, siBJIeHUN. OTBET U3JI0KEH JTUTEPATYPHBIM A3BIKOM B TEPMUHAX HAayKu. Mozym
Obimb  JonywjeHvl Heoouemvl 6 ONpedeleHuU  NOHAMULL,  UCNPABIeHHble — CHYOEeHMOM
CAMOCMosMeNbHO 8 npoyecce omeemd.

Kpurepun oneHKkH NpakTH4YecKHX M J1a0OpaTOpHBIX padoT:

HawuBsicias oneHka npeaycMarpuBaercs B uana3one ot 1 10 3 6amioB, B 3aBUCUMOCTH
OT MIPaBUJIBHOCTH OTBETOB.

VY CTHBIM onpoc MO3BOJISAET OLIEHUTh 3HAHUS CTY/IEHTa, OJIy4YeHHbIE B IIpoliecce
ayJIUTOPHOM pabOTHI C IpenoJaBaTeIeM U CaMOCTOSTEIbHON MTOATOTOBKY K TUCIHUILINHE, &
TaKXe yMEHUE apryMEHTHPOBAHO OCTPOUTH OTBET, CChLIAsICh HA HOPMATUBHBIE IIPABOBbBIE
akThl. OTIpOC — 3TO CPEACTBO BOCIIUTATENILHOTO BO3ACUCTBHS npenoaaBatesss. OOyuaromast
(YHKLUS COCTOUT B BBISIBIIGHUH JleTalleil, KOTOpbIE OKa3aIMCh HEOCTaATOYHO OCMBICICHHBIMU B
X0/J1¢ Y4EOHBIX 3aHITUN U IIPU CAMOCTOSITENIbHOMN MOATOTOBKE K AUCLHUIUIMHE.

Kpurepum ouenku:
Onenka «oTYHO» (8-10 0aIOB) BRICTABIAIOTCS CTYACHTY, €CIIH:
— IPOBEJCHHOE UCCIIE0BAHUE U U3JI0KEHHBIA MaTepHall COOTBETCTBYET 3a/JaHHOM TeMe;
— Ipe/ACTaBJICHHbIE CBEJICHUS OTBEUYAOT TPEOOBAHUAM aKTyalbHOCTH HOBHU3HBI;
— IpoAyMaHa CTPYKTypa M CTUJIb COIIPOBOAMUTEIbHON MTPE3ECHTALINH;
— CTYJEHT CIIOCOOEH OTBETUTH Ha BOIIPOCHI MPENOIaBaTeNs [0 TEME.
OreHka «xoportoy (4-7 6anioB):

— TIPEJCTABJICHHBIN MaTeprall COOTBETCTBYET 3aJaHHOU TEME, OJJHAKO MPUCYTCTBYIOT
HEJOCTaTKH B CBA3HOCTH M3JIOKCHHS U CTPYKTYPE CONMPOBOIUTEIILHOMN MPE3CHTAINY;
— HE BCE BBIBOJIBI HOCAT apTyMEHTUPOBAHHBIN U JI0KA3aTEIbHBINA XapaKTep.
Orenka «ynoBneTBopuTenbHO» (1-3 6amioB):

— CTYACHT CITIOCOOCH U3IIOKUTh MaTtepuall, O.IHAKO Ha6J'IIOI[aIOTC$I OTKJIOHEHHUS OT 3aJJaHHOM
TCMBI.

3.4 Tembl K/l M0 NUCHHUIIAHE

=

OrmpeiernieHre KOIUYECTBA TEIIOTHI, OTIAHHOTO IUIACTHHOM B IMPOIIECCE OXJTaKICHHSL.
OrmpezieneHne KOINYecTBa TEIJIOThI, OTIAHHOTO LIIHHAPOM B IPOLIECCE OXIIAXKICHUSL.

3. OmnpeneneHue KOJIUYECTBA TEIIOTHI IEPEAAHHOE MEKIY IBYMS JKHIAKOCTSIMU Yepe3
Pa3IeISIOIIYIO UX CTCHKY.

N

4. Pacuer BOJSHBIX CHUCTEM OTOIUICHHUS.

5. Pacuer u moxbop kamopudepoB M KOMIOHOBOYHBIE PELICHUS A NPUHYAUTEIbHOM
BEHTUJISIIIUH.

6. ApponMHAMHUYECKUI pacyeT HEHTPAJbHBIX M MECTHBIX CHCTEM BEHTHWJISAILUH, I0J00D
BEHTUJISITOPOB.

7. Bwibop wu pacuer TEXHOJOTUYECKOH CXEMEI CHUCTEMbl KOHJIMIIMOHUPOBAHUS
BO3JIyXa IS JIFOOBIX 3aJaHHBIX YCIOBHM.



Kpurepun onieHKk# BbINOJIHEHHAK/IL:

Ne Kputepun oneHuBanus Ouenka
1 - TIOJIHBIM OTBET HA IIOCTABJIEHHBIM BONIPOC, KOTOPBIM B LIEJIOM H3JIOKEH | (OTJIMYHO)
JIOTMYHO | MOCJIEI0BATEIbHO, HE TPeOYyeT OTOIHUTEIbHBIX NOSCHEHUH;
- OTBET CaMOCTOSITENbHBIA, WCMOJb30BaHbl paHee MPUOOPETEHHBIE
3HaHUs.
2 - PacKpBITO OCHOBHOE COJIEp KaHUE MaTepuaa; (xopoo)
- OTBET Ha MMOCTABJICHHBIM BOMPOC M3JI0KEH JIOTUYHO U MOCJIEI0BATENIbHO,
HO TpeOyeT He3HAUUTEIIbHBIX YTOUHEHHUH.
3 - YCBOEGHO OCHOBHOE€ COJIep>KaHuE y4yeOHOro Marepuana, HO H3JI0KEHO | (YA0BJIETBOPH
¢dbparmeHTapHO, HE BCET/a MOCJIEJ0BATEIBHO; TeJbHO)
- IOTIYILIEHbI HAPYIICHUS MTOCJIEIOBATEILHOCTH H3JI0KEHUS MaTepuaa.
4 - (hparMeHTapHBIN OTBET; (Hey10B/1€TBO
- OCHOBHOE cOjiepKaHHue y4eOHOro MaTepuasa He pacKphITo; pUTEJIBLHO)

- JOmymeHbl TpyOble OMMOKKM B ONpEICIICHUH TMOHATHHA, TpU
UCTIOJIb30BaHUU (POPMYII.

3.5 TeMbl 1JII CaAaMOCTOSITEJIbHOTO H3YyYE€HHUSA

IlepBblii cemecTp

Termnonepenaya yepe3 MIOCKYIO, HWIMHAPHYECKYIO, chepryecKyto U opeOpeHHYIO

1
credku. Koaguuuent rennonepenauu.

2 TennoBas wu3omsumsa. Kputuueckuil auamerp TeruioBod wu3omsiuuu. Beibop
3¢ (HEKTUBHON U30JIALINUN IO €€ KPUTHUECKOMY TUAMETPY.

3 OcobeHHOCTH Tiepeiauy TEIUIOTHI IPH B3aMMHOM KOHTaKTe ABYX Tesl. KoHTakTHOe
TEPMHUECKOE conpoTuBieHne. HectaronapHslil Ipo1iecc TemionpoBOJHOCTH.

4 Tennootnada B TpyOax HEKPYIJIOTo MONEPEUHOro ceueHus. Temiooraaya B
M30THYTHIX TPyOax.

5 OcHOBBI ITpo1iecca Tena000MeHa U3TydyeHHeM. Buibl TyducThIX MOTOKOB. BekTop
u3nydenus. TermmoBoi 6ananc Jy4ucToro TerioooMeHa
IlenTpanpHble M MeCTHBIE CHCTeMbl oTormjieHus. Kiaccudukanus, TeXHUKO-

6 | 5KOHOMHYECKHE TIOKA3aTeaM MEHTPAIbHBIX M MECTHBIX CHCTEM OTOIUIEHHMS.
JlocTOMHCTBAa ¥ HEAOCTATKN CUCTEM OTOILIIEHMUS.

7 OnemMeHTbl 000pyI0BaHUS IEHTPAIbHBIX OTONUTENbHBIX CHUCTEM (HarpeBaTelbHbIE
npuOOpPBI, paCIIUPUTENIBHBIE COCYIBI U JIP.).
CucreMbl BEeHTUJISIIUU POMBIIUIEHHBIX 31aHUI 1 nomemieHuit. Kinaccudukanus

8 | cucreM BeHTHIIAIMK. BiivsiHue BPeHBIX BBIIEIEHUN HA (PU3HOIOTHIO U
CaMOYYyBCTBHE NEPCOHAJA U Ha TEXHOJIOTHIO.

9 Metop1 60ps0BI ¢ BpeqHBIMU BblAeNeHUsIMU. HOopMBbI U pacyeT HeoOX0IuMOoro
BO3yX000MEHa B MPOU3BOJCTBEHHBIX M CIY)KEOHBIX TOMEIICHHUSX.

10 VY cTaHOBKY IIEHTPAIbHOTO KOHAMIIMOHUPOBaHUS Bo3ayxa. [Ipunuun neicraus,
KJaccuukanus, 006JacTh IPUMEHEHUs] CUCTEM KOHIUIIMOHUPOBAHUS BO3/IyXa.

11 HopMbl caHuTapHOTO COCTOSIHUSL BO3JYIIHOM CpeJibl IPOMBIIIIEHHBIX,

06H_ICCTBCHHLIX U JKUJIBIX ITOMEIECHMI.




3.6 Temsbl pedepaton

1. | 3akon @ypre. Koapduuuent rermnonposognoctu. Koaddumuent
TEIIONPOBOAHOCTH I'a30B U KUAKOCTEH

2. | Auddepennunanbnoe ypaBHEHHE TETIIONPOBOIHOCTH

3. | YcinoBus 0IHO3HAYHOCTH UJIM KPAeBbI€ YCIOBUS TEILIOIPOBOJHOCTH.
TennonpoBOAHOCT NPU CTAITMOHAPHBIX YCIOBHUSIX

4, TermmonpoBOAHOCTh OAHOCIOMHOM, MHOTOCIONHOM, TIOCKON UIUHIPUYECKON 1
ceprudecKoil CTEHOK MPH IPaHUYHBIX YCIOBHIX 1 pona

5. | TennoBas npoBOJMMOCTb CTEHKH. TemI0BOE TEPMUUYECKOE CONPOTUBIICHHE

6. | OxnaxxaeHue, HarpeBaHUE HEOIrPAaHNYEHHOMN IUIACTUHBI, MJIMHAPA U I1apa IpU
rpaHuYHbIX ycnoBusx 1,2,3 pona

7. | Tennonepenaya yepe3 0JTHOCIOWHYIO U MHOTOCJIOMHYIO LIMJIMHIPUYECKYIO CTEHKY

8. | IlomHOE TepMHUECcKOE CONPOTHBIICHHE Terutonepenaun. [lepenaya TemnoTsl yepes
IWIMHAPHYECKYIO CTEHKY

9. | JIuneitHOE TepMHUYECKOE CONTPOTHBIICHUE TeIuIonepenaun. Kpurniueckuii auamerp
LWJIMHAPHYECKON CTEHKH

10. | Ilepenava TeTIOTHI Yepe3 MIAPOBYIO CTEHKY.
OO00011IeHHBII METO/| pellIeH s 3a/1a4 TEIUIONPOBOAHOCTH B IIOCKOH,
LHUJIUMHAPAYECKON U NIapOBOM CTEHKAX

11 Tennonepenaua Mexay AByMs JKUAKOCTSIMH Yepe3 Pa3/IeNIoNlyt0 UX CTEHKY

12. | Teronepenaya yepe3 IIOCKYIO, IHITHHAPHUECKYIO, CHEPUIECKYIO H OpEOPEHHYIO
creHku. Koadunment rennonepenauu

13. | Ilytu unTeHcudukanuu temionepenayu. MureHcuukanys temionepesadu nyTem
yBenu4eHus: K03 UIMenTa TernIonpoBOIHOCTH

14. | TermonpoBOHOCTH B cTEpXkHE (pedpe) MOCTOSIHHOTO MONEPEUHOTO CEUEHHUS.
JnddepennnanbHoe ypaBHEHUE U €T0 pElIeHNe

15. | OpebpeHne NoBepXHOCTH HarpeBa Kak crocod MHTEHCH(UKAIUU Tpoliecca
TETUTONIepeIaun

16. | Tenmonepenaua yepes peOPUCTYIO MIOCKYI0 cTeHKy. Koaddumment
7¢(deKTUBHOCTH pebpa

17. | TemnonpoBOJHOCTH KPYTJI0ro pedpa nocrossHHoOM Tonuuubl. [Topucroe
OXJIQXKJICHUE TJIACTUHBI

18. | TemnoBas uzomsauus. Kpurndyeckuit auametp TerioBoi nzonauuu. Beidop
3¢ (HEeKTUBHON 30NN IO €€ KPUTHUECKOMY TUAMETPY

19. | AHanuTHyecKkoe ONucaHue Mpoliecca HeCTAlMOHAPHOMN TEMJIONPOBOTHOCTH

20. | OnpeneneHue KOJIMYECTBA TEIUIOTH, OTAHHOTO INIACTUHOM B Ipoliecce
OXJIAXKICHUS

21. | OxnaxnaeHue (HarpeBaHue) OECKOHEYHO ATUHHOTO IMiInHapa. OnpeneicHue
KOJINYECTBA TEIUIOTHI, OTJAHHOTO IMJIMHAPOM B TIPOIIECCE OXIIAKICHHS

22. | OxnaxxaeHue (HarpeBaHue) TeJl KOHEUHBIX pa3MepoB. PerynspHslii pexxum
OXJIQKJIeHUS (HarpeBaHus) Tell

23. | IIpubnmxeHHbIe METOBI pelIeH s 3a/1a4 TEIUIONPoBOAHOCTH. MccaenoBanue
MIPOIIECCOB TEIUIOMPOBOIHOCTH METOJIOM aHAJIOTHIA

24. | OcobeHHOCTH Tiepeiadn TEIUIOTHI MPH B3aMMHOM KOHTaKTe ABYyX Tesl. KoHTakTHOE
TEPMUYECKOE COMPOTUBIICHNE. HecTanmoHapHbIi mpo1iecc TerIonpoOBOTHOCTH

25. | KoHrtakTHbIi TennooOMeH. OCHOBHOM 3aKOH KOHBEKTHBHOT'O TEINIOOOMEHaA.
VYpasuenne Hetotona-Puxmana. Koadduument rennoornaun

26. | Iuddepennnanpupie ypaBHeHHs TeruioooMeHa: HaBbe-CTokca - ypaBHEHHUE

JBUKEHHMS BSI3KOM kunkocTH, Dypre — Kupxrodda - ypaBaeHue




TEIUIONPOBOHOCTH JIJISl TOTOKA ABUKYILIECUCS KUIKOCTH. Y paBHEHHUE SHEPTHUH.
YpaBHEHHE CIUIOIIHOCTH. Y CJIOBUS OJTHO3HAYHOCTHU

27. | 'maponvHaMuYecKuil U TEIJIOBOM MOTPaHUYHbIC CIIOU. Y CJIOBUS MPHIIAIIAHUS.
YpaBHEHHE TEIUIOOTIAYU

28. | 'mppoarHAMUYECKUH TOTPAHUYHBIN CJI0M. TeraoBOM MOTrpaHUYHBIN CIIOH.
TypOyneHTHBII MePEeHOC TETUIOTHI U KOJIIMYECTBO ABMKCHUS

29. | IlonsTue 0 MeTOIe aHau3a pa3MepHOCTel Teopuu noaodus. KpurepuanbHbie
ypaBHEeHUs. DU3NYECKUI CMBICII OCHOBHBIX KPUTEPHUEB MOT00MS

30. | Yucmo Hyccenwpra. Yncno Peitnonbaca. Yucno Ilekne. Yucno ['pacroga. Yucno
Oiinepa. Yucno [Ipanarins

31. | YcnoBus nomooust hpu3HMUEeCKUX MporieccoB. MeTo pa3MepHOCTEH.
MojenupoBaHye MPOIECCOB KOHBEKTUBHOTO TEIIOOOMEHa

32. | OCHOBHBIC MOJIOKECHHSI TEIUIOOTIAYH IPU CBOOOTHOM JIBH)KEHUU JKUTKOCTH

33. | TerooTnaya npu BEIHYKIEHHOM JIBUKEHUM JKUIKOCTH. TeruiooTaua npu
CBOOOTHOM JIBIDKEHHH OKOJIO TOPU30HTAIBHON TPYOBI, B OTPAaHUYCHHOM
MIPOCTPAHCTBE

34. | TerooTnaya Mpu BIHYXJICHHOM IPOJIO0JIBHOM OMBIBAHUH TUIOCKOW MOBEPXHOCTH.
KoadduruenTs! Termmoornaun

35. | lapoBsie ¥ TOPU3OHTANBHBIC MIIMHAPHYECKUE MTPOCIOiiKU. TeriooTaaqa mpu
€CTECTBEHHON KOHBEKLMHU. TeriooTnavya npu K3MEHEHUH arperaTHOr0 COCTOSTHUS
BemiecTBa. TemmooOMeH Ipu KOHJCHCAIIUH TTapoB

36. | TeroBoit motok. [moTHOCTE TemIoBoro noToka. TemaooTaaya Npu JaMUHAPHOM
IOTPAaHUYHOM CJI0€

37. | Anpokcumanus npoduia temneparypsl. [lepexoa namMmuHapHOTo TeUeHUS B
TypOyJIeHTHOE

38. | TemooTnaya npu JIaMUHApPHOM pexume. TernooTaaya npu BI3KOCTHO-
rpaBUTALMOHHOM pekuMe. TernnooTaaya npu TypOyIEeHTHOM pexUME.
Tenootaua mpy MEPEXOTHOM PeKIME

39. | TermnooTnaya B TpyOax HEKpPYTJIOroO MOMEPEYHOro ceueHus. Temnooraaua B
M30THYTHIX TpyOax

40. | TemnmooTaaua B mEepOXOBaThIX TpyOax TemnooTnada mpy MonepeyHoM OMBIBAHUU
My4KoM TpyO. XapakTep TCUCHHS KHJIKOCTH B ITyUKE.

41. | TemnooOMeH MpH KOHJEHCAIIMM YUCTOTO Mapa.

Bunsl konpeHcanuu

42. | Tepmuueckoe COMPOTHUBIIEHUE TIepeaun TEIIOThL. TepMudeckoe COpOTUBICHUE
TJICHKU KOHJICHCATa OT PEeKUMA TCUCHUS

43. | TennoBo¥ MOTOK MpH KOHJeHcauu napa. KoHaeHcaius ABMKYIIETrocs U
HENOJIBUYKHOTO apa

44. | TennooOMeH MpH MIEHOYHOM KOHCHCAIIMH HEMOIBUKHOTO Mapa

45. | TypOyneHTHOe TeUeHHE TUICHKH Ha BEPTUKAIBHON CcTeHKe. TermiooomMeH npu
TUICHOYHOW KOHJICHCAITUH JIBIDKYIIETO Napa BHYTPHU TpyO

46. | JlaMmuHapHOE TeueHue TUIEHKH KOHJieHcaTa. TernaooOMeH MpH KanelbHOI
KoHJeHcaluu napa. OCHOBHBIE 33U TeMI000MeHa NMPU KOHICHCAIlMH Hapa.

47. | 3akon cmemenus Buna. 3akon Credana-bonbpimana. 3akon Kupxroda.
AOconoTHO uepHoe Teno. M3myuaTenpHas CHOCOOHOCTH TBEPABIX TEII U METOJIBI €€
ONpeeIeHUs

48. | 3akoH kocuHycoB JlambOepTa. TermiooOMeH N3TydeHHEeM CHCTEMBI Tl B a0COIFOTHO
IIPO3PAYHON Ccpejie

49. | Uzny4arenbHas CIOCOOHOCTH TBEPBIX TNl M METOIBI €€ OTIPEICIICHUSI.

PaguanuonHsblil MeToa. MeToz peryisipHOro TEemjaoBoro pesxxuMa. Meroa
HarpeBaHus C NOCTOSHHON CKOPOCTBIO




50.

OCHOBBHI pacueTa TEII000MEHA U3TYYCHUEM MEXKTy U3Ty4JarolIe U MOTJIOIAroIIei
Cpeoi ¥ MOBEPXHOCTSIMHU HarpeBa TEII00OMEHHBIX YCTPOUCTB

51. | dusnueckas npupojaa TermioBoro unydenus. Knaccudpukays moTOKOB U3Iy4eHUs

52. | ®opmyna Ilonsixka. MHTErpanbHbIE U CIEKTPAIbHBIE XapaKTEPUCTUKH SHEPTUN
U3JY4€HUs: IOTOK, INIOTHOCTh IOTOKA U MHTEHCUBHOCTb M3JIyYEHHUS

53. | U3nydeHue peabHBIX TN, UACATbHbIC TeNa. 3aKOHBI U3JIy4YeHHS a0COIIOTHO
YEepHOr'o Teja

54. | 3akonsl JlamGepTa, Kupxroda, nonsrue nud¢y3Hoi MOBEPXHOCTH U3ITyUCHHS U
ceporo Tela

55. | JIyducTslit TEIUI000MEH B 3aMKHYTOM CHCTEME CEpPhIX Tell, pa3AeIeHHbBIX
JIMATEPMUYHON Cpenon

56. | JIyuucTslif TETII00OMEH MEXY NBYMs O€3TpaHUYHBIMH TUIACTUHAMM; TEJIOM U
000JI04KOM; SKpaHUPOBAHUE U3ITYUECHHUS

57. | TeopeTnuecknue OCHOBBI COBPEMEHHBIX 30HAIBHBIX METOJI0B pacuéTa TermIoooMeHa
u3nydeHueM. aTerpaabHble ypaBHEHUS H3ITyUCHHUSI

58. | IIpubnmKeHHBIH pacyeT JIy4UCTOTO TEII000OMEHA B 3aMKHYTOM cucTeMe Tell,
pa3/ieNeHHbIX U3JTyYarole-NorIomaroIel cpeaoi (cepoe MPUOIMKEHHE)

59. | Pacuér rennooOMeHa B CHUCTEME THUIIA «Ta3 B 000JI0UYKE»

60. | 3akon byrepa. OnpeeneHue MoraomaTeIbHON CIIOCOOHOCTH U CTETICHN YePHOTHI
cpebl (IPOAYKTOB CTOPAHMSI)

61. | [TousTue 0 MeToaX pacuéra CIOKHOTO TEINIOOOMEHA (paualliOHHO-
KOHJIYKTMBHOT'O M PaIMallMOHHO-KOHBEKTUBHOIO).

62. | JlonmoTHUTENBHBIA pacXo TEIUIOTH Ha HArpeB HApYKHOTO BO3AyXa CBSA3aHHOTO C
UHQUIBTPALMEH, C MOCTYIJICHUEM OXJIaX/IEHHBIX MAaTEepUAJIOB U TPAHCIIOPTa

63. | TenoBbleneHUs B IPOU3BOJCTBEHHBIX, KHIIBIX, OOLIECTBEHHBIX U
aIMAHUCTPATHBHO-OBITOBBIX MMOMEIICHHUSAX

64. | Temyo, mocTynaromee ¢ corHeuyHol paguanueil. TeroBoit 6agaHc A XOI0IHOTO
Y TEIUIOT0 MepuoAoB. Brienenus Biaru B moMemeHusx. BiaxHoCTHBIN OanaHC
MIOMEIICHUI

65. | LleHTpanbHBIC M MECTHBIE CUCTEMBI OTOIUIeHUs. Kitaccudukanms, TeXHUKO-
HKOHOMHMUECKHUE MMOKA3aTeIH LIEHTPATbHBIX U MECTHBIX CUCTEM OTOIJICHHUS.
JIOCTOMHCTBA M HEJTOCTATKH CHCTEM OTOIUICHUSI.

66. | I'paBUTallMOHHBIE U HACOCHBIE CUCTEMBbI BOJITHOTO OTOILIEHUs. PacueT BOJsHBIX
CHCTEM OTOIUJICHHUS

67. | ITapoBble cuCTEMBl OTOIUIEHHUS BBICOKOT'O M HU3KOT'O JIaBJICHHUS U UX pacueT

68. | Bo3aymiHble CHCTEMBI OTOIUICHHUS M UX pacdeT. DIeMEHTHl 000PYI0BaHUS
[EHTPAJIbHBIX OTOMMTENbHBIX CHUCTEM (HarpeBaTellbHbIE IPUOOPBI,
pacIIMpUTENBHBIE COCYIBI U JIP.)

69. | PacueT 1 moab0op COBpEMEHHBIX OTONUTENIBHBIX MPUOOPOB

70. | BO3MOXHOCTH UCIIOJIB30BAHUS COJTHEYHON SHEPTUH, JPYTrUX BO30OHOBIISEMBIX
WCTOYHUKOB JIJISl OTOTUICHUS] HHIMBUIYATbHBIX 3TaHUH

71. | CucteMbl BEHTHIIALIMY POMBIIIUIEHHBIX 3/1aHUH 1 oMeeHuil. Knaccugukarus
CHCTEM BEHTUJISIIIAA

72. | BausiHue BpeIHBIX BbIIENEHUH Ha (PU3MOJIOTHIO U CAMOYYBCTBHE MIEPCOHANA U HA
TEXHOJIOTHIO

73. | Metonbl 60ps0ObI ¢ BpeJHBIMU BbIZIeeHUSIMUA. HOpMBI 1 pacyeT He06X0AUuMOro
BO3yX000MEHa B IIPOU3BOJICTBEHHBIX M CIY)KEOHBIX IIOMEICHHUSIX

74. | Onpenenenue Bo31yX000MeHa MO KOJIMYECTBY BPEIHBIX BBIACICHUN B
MTOMEMICHUSX, pacyeT BO3AyX000MeHa

45. | Pacuer ecrecTBeHHOM BeHTMIALMHU. O0Ias ¥ MECTHasi MEXaHUUYECKasi BEeHTUIIALINS

U adpanus




76. | OGopynoBaHUE MPUTOYHO-BBITSHKHBIX CHCTEM BEHTHIISAIMHU. Pacuer u moadoop
Kanopu(epoB 1 KOMIOHOBOYHBIC PEIICHUS I TPUHYAUTEIHLHOW BEHTIIISIUN
77. | A>poruHaAMHYECKHI pacyeT NEHTPAIbHBIX H MECTHBIX CHCTEM BEHTWJISALIUH, ITOI00D
BEHTUJISITOPOB

78. | YCcTaHOBKM IIEHTPaIbHOTO KOHAMIIMOHUPOBAHUS Bo3ayxa. [IpuHIun neicraus,
KJ1accuuKanus, 001acTh MPUMEHEHUS CUCTEM KOHIUITMOHUPOBAHMS BO3/IyXa
78. | HopMBbI CAaHUTapHOTO COCTOSIHUS BO3IYLITHOW CpEJbl TPOMBIIIICHHBIX,
OOIIECTBCHHBIX M KIJIBIX TOMEIICHUI

79. | BeiOop pacyeTHBIX MapaMeTPOB BO3JIyXa JUIsl CHCTEM KOHJIUITMOHUPOBAHHSI

80. | BriOop TEXHOIOTHUYECKOM CXEMBbI CHUCTEMBI KOHJAUIIMOHUPOBAHUS BO3AYyXa TSI
JTr00BIX 3aJ]aHHBIX ycioBuil. H-d quarpamma BiaskHOTO BO3/IyXa

81 | I'paduueckuii cnocod moctpoeHus ¢ momomso H-d quarpaMMbl OCHOBHBIX
MIPOIIECCOB TEPMOBIIAKHOCTHOW 00pa0OTKH BO3/lyXa B yCTAHOBKAX IIEHTPAIILHOTO
KOHJIMITMOHUPOBAHMS BO31yXa, KaK JIJIsl XOJIOJTHOTO, TaK U TEIJIOT0 IIEPUOJIOB

82 | AnamuTHUYECKHH CrI0OCOO MOCTPOCHHS MPOIIECCOB TEPMOBIAKHOCTHON 00pabOTKH
BO3/IyXa B YCTAHOBKAX IIEHTPAIBHOTO KOHUIIMOHUPOBAHUS

Kpurepun onieHk# BOIPOCOB CAMOCTOATENbHOI PadoThI

JlonomHUTENbHOE  CPEACTBO  KOHTPOJIA, OpPraHM30BaHHOE Kak CIeluanbHas  Oecena
npenojiaBarTenss ¢ OO0y4aroIMMCs Ha TEMbl, CBA3aHHBIE C H3y4aeMOW JUCLMIUIMHON, U
paccunTaHHOE Ha BBUICHEHHE 0ObeMa 3HAaHHM, OOydaromerocs Mo OIpPEIeICHHOMY pasJely,
Teme, npolieMe U T.I., Ui JOMOJHEHUS HENOJIHOLEHHOTO OTBETa [0 OCHOBHOMY MaTepuaiy
Kypca JICKIUH.

«3a4TeH0» - OTBET YETKO BBICTPOCH, PaCCKa3bIBACTCS, OOBSICHIETCS CyTh PabOTHI; aBTOP
MOHUMAET MaTepHall, IPEKPaCHO B HEM OPHEHTHPYETCS M OTBEYAET Ha BOIPOCHI; MOKA3aHO
BJIaJICHUE HAYYHBIM U CIICIMAJIBHBIM aIlapaToM; Y€TKOCTh BBIBOJIOB IO TeMe. Takum oOpa3zom
MPaBUJIbHBIE OTBETHI Ha BOMPOCHI U3 MEPEUHS TEM CaMOCTOSATEIbHONU PabOThI MOMOTYT CTYACHTY
B MOJTYYEHUU XOPOIIIECH OTMETKH.

«He 3auTeHO» - paccKka3bIBaeTCs, HO HE OOBICHACTCS CYTh WJIM 3aYUTHIBACTCS; UMEIOTCA
OTJIeNIbHBIE TIPEJCTaBIeHUs 00 N3ydaeMOM Marepuaie, HO Bce, jke OOJblllas 4yacTh HE YCBOEHA,
OTBEUaeT IJI0X0 ¥ HETPAMOTHO; JOKJIAJYUK HE MOKET OTBETUTh HA OOJBIIMHCTBO BOIIPOCOB.

Kpurepun onenkn

- He 3aYTeHO BbICTABJISIETCS CTY/IEHTY, eCJIM MOJrOTOBJICH HeKaueCTBEHHBIN pedepar: Tema He
packpbiTa, B  HW3JIO)KEHUU JIOKJIAaJa OTCYTCTBYET UE€TKasg CTPYKTypa, JIOTMYECKas
MIOCJIEA0BATENBHOCTD, OTPAYKAIOLIAsl CYIIIHOCTh PACKPhIBAEMBIX IOHATUI, TEOPUH, IBJICHUM.

- 3a4YTCHO BBICTABJHAECTCHA CTYACHTY, €CJIU IMOATOTOBJICH KadeCTBEHHBIN pe(i)epaT: TEMaA
XOpOILIO PacKpbITa, B M3JIOKEHUH pedepaTa MPOCISKUBAECTCS 4YETKas CTPYKTypa JIOTHYecKas
MIOCJIEIOBATEIbHOCTh, OTPAXAMasi CYIIHOCTh PAaCKpPbIBAEMBIX IOHATHH, TEOpPUH, SBICHUN.
CryneHT cBOOOJHO amneuIMpyeT TEepPMUHAMU HayKH, JEMOHCTPHPYET aBTOPCKYIO MO3HUIUIO.
CnocoOeH OTBETHTH Ha JIOMOJIHUTEIbHBIE BOMPOCHI 110 TeMe Aokiana (1-2 Bompoca).



3. OueHouHbIE cpeACTBA

4.1 Bonipochl K MepBOMY TeKYIIEMY KOHTPOJIIO 10 OCBOEHHIO

AUCHHUILJINHBI «TemiomaccooOMeHHbIE NMPpOIECChI JHEPIr€TUKU, METOAbI

pacuera»

1. | 3akon @ypre. Koapduuuent rernonpoognoctu. Koadduiment temnonpoBogHocT!
ra3oB M KUIKOCTEH

2. | Auddepennunansnoe ypaBHEHHE TETIIONPOBOIHOCTH

3. | YcnoBust OJHO3HAYHOCTH WJIM KPaeBbIe YCIOBHUS TEIIONPOBOIHOCTH.
TennonpoBoIHOCTH NPU CTALIMOHAPHBIX YCIOBUIX

4, TermmonpoBOAHOCTh OAHOCIOMHOM, MHOTOCJIONHOM, TIOCKON UIMHIPUYECKON 1
cepruecKoil CTEHOK ITpU IPAaHUYHBIX YCIOBUAX 1 poxa

5. | TemnoBas mpoBOaMMOCTb CTEHKHU. TenaoBoe TepMUYECKOE COMPOTUBIICHUE

6. | OxnaxxaeHue, HarpeBaHNE HEOTPAaHNYEHHON TUIACTHHBI, IIMJIMH/IPA U Iapa MpH
rpaHUYHbIX ycioBusx 1,2,3 pona

7. | Temnonepenaya yepe3 OJHOCIOWHYIO M1 MHOTOCIOWHYIO IIMJIMHIPUYECKYIO CTEHKY

8. | IlomHOE TepMHUYECKOE COMPOTHBIICHHE TeTuTonepenaun. [lepenaya TemnoTsr yepes
[UIMHJIPUYECKYIO CTEHKY

9. | JIuneitHOE TepMHUYECKOE CONTPOTHBIICHUE TeIuIonepenaun. Kpurndueckuii auamerp
[UIMHJIPUYECKON CTEeHKHU

10. | [Tepemaua TerioTHI Yepe3 MmapoByr0 cTeHKY. OOOOIICHHBI METOJ pPEIICHUs 3aaad
TEIUIONPOBOJHOCTHU B MJIOCKOM, MMIMHAPUYECKOM U IIAPOBOIl CTEHKaX

11. | Tennonepenauya Mexay ABYMs XKUAKOCTSIMHU Yepe3 pa3feliiollyl0 X CTEHKY

12. | Teronepenaya yepes3 IIOCKYIO, IIUIUHAPHUECKYIO, CHEPUUECKYIO U OpeOPEHHYIO
crenku. Koadduiment ternonepenaun

13. | Ilytu unTeHcudukanuu teronepenayn. MHTeHcupukanys temionepesadn nyTem
yBeIU4YCHHS KOd(h(PUIMeHTa TEIIONPOBOIHOCTH

14. | TennonpoBOAHOCTH B CTEPKHE (PEOPE) MOCTOSTHHOTO MONEPEYHOI0 CEUEHUS.
JuddepennmanbHoe ypaBHEHUE U €0 pelieHne

15. | OpeOpeHnne noBepXHOCTH HarpeBa Kak crnoco0 MHTEHCU(DUKAIIK TTpoliecca
TEIUIONEpEIaun

16. | Terutonepenava yepe3 peOPUCTYIO IIOCKYI0 cTeHKY. Koaddumuent raexruBHOCTH
pebpa

17. | TennonpoBOAHOCTH KPYIJIOTO pedpa MOCTOSSHHOM TonuuHbL. [lopucToe oxnaxaeHue
TTACTHHBI

18. | TermonpoBOTHOCTH OJHOPOTHOTO IMIIMHIPHYECKOTO CTEPKHS. [IepeHOC TeIuIoTHI 1Mo
TennoBoil MOTOK ¢  TMOBEPXHOCTH  CTepkHsA  (pebpa).  TemnonpoBOAHOCTH
HWIMHJPUYECKON CTeHKH, cTepkHIo (pedpy). TemnoBas mzomsuusa. Kpurnueckuit
JMaMeTp TEIUIOBOM M30iAUMU. BeIOGOp 2PPEeKTUBHON M3OMALMU 10 €€ KPUTHYECKOMY
JTUaMETpy

19 AHaJIUTHYECKOE ONMCAaHUE MPOIIECCAa HECTALIMOHAPHOM TEIIONPOBOIHOCTH

20. | OnpeneneHne KOJIMYECTBA TEIUIOTH, OTJIAHHOTO TUTACTHHOM B MIPOIIECCE OXJIAXKICHHSI

21. | OxnaxnaeHue (HarpeBanue) OECKOHEYHO JTMHHOTO IMIHHIpa. OnpenecHue
KOJIMYECTBA TEIJIOTHI, OTAAHHOTO IIMJIMHAPOM B MPOLIECCE OXITAKICHUS

22. | OxnaxaeHne (HarpeBaHWe) TEI KOHEUHBIX pa3MepoB. PeryisipHbIi pexum
OXJIQX/IEHUS (HarpeBaHus1) Tel

23. | IlpubGnmxeHHBIC METOIBI PEIICHUS 3a71a9 TEIUIONPOBOJIHOCTH. ccnenoBanue




IIPOLIECCOB TEIJIONPOBOJHOCTH METOJIOM AHAJIOTHI

24. | OcobeHHOCTH TIepeiayr TEIUIOTHI IPH B3aMMHOM KOHTAKTe ABYX Tesl. KoHTakTHOE
TEPMUYECKOE coNpoTuBIeHne. HectanmonapHslii Ipoliecc TeIonpoOBOJHOCTH

25. | KonraktHblii TemnooOMeH. OCHOBHOM 3aKOH KOHBEKTHBHOTO TEINIOOOMEHA.
VYpasuenue Herotona-Puxmana. Koaddunuent rermmoornaun

26. | Iuddepennmansubie ypaBHeHus Teruiooomena: HaBbe-CTokca - ypaBHEHHE JBUKCHHUS
BA3KOI1 sxuakoctu, @ypbe — Kupxrodda- ypaBHeHHE TEIIIONPOBOIHOCTH I TOTOKA
JBHKYILEUCS )KUIKOCTH. Y PaBHEHHUE DHEPTUU. Y PABHEHHE CILIOIIHOCTU. Y CIIOBUS
OJIHO3HAYHOCTHU

27. | 'maponrHaMUYeCKUH U TEIUIOBOM MOTPaHUYHBIE CIIOH. Y CIIOBUS MPHIIATIAHUS.
VYpaBHEHUE TEII00TAAUYH

28. | 'maponuHaMUYeCcKUi MOTPaHUYIHBIN CIION. TerIoBOM MOTpaHUYHBIN CIIOM.
TypOyneHTHBII nepeHoC TEMIOTH U KOJIMYECTBO ABM)KEHUS

29. | IlonsTue 0 MeTOIe aHaNu3a pa3MepHOCTel Teopuun noaodus. KpurepuanbHbie
ypaBHEeHUs. PU3NYECKUI CMBICII OCHOBHBIX KPUTEPUEB MOA00MS

30. | Yucno Hyccenbra. Hucno Peitnonpaca. Yucno Iekne. Yucno ['pacroda. Yucno
Oiinepa. Yucno Ilpanarins

31. | YcnoBus nogo6us pusndeckux mnporecco. MeTon pasmepHocTeil. MoaenupoBanue
IIPOLECCOB KOHBEKTUBHOI'O TEIJI000MEHa

32. | OCHOBHBIE MOJIOKEHUS TEIUIOOTIA4YH MPU CBOOOIHOM JIBHXKEHUU JKUJKOCTH

33. | Termootnaya npu BEIHYKACHHOM JBM)KEHUH KUIKOCTH. TernooTada mpu cBOOOTHOM
JIBUKEHUH OKOJIO TOPU30HTAIBHON TPYObl, B OTPAHUYEHHOM MPOCTPAHCTBE

34. | Temmootnaya Mpy BEIHY>KIACHHOM MTPOAOIBHOM OMBIBAaHHH TUIOCKOM MTOBEPXHOCTH.
KoadduruenTs! Termmoornaun

35. | lapoBsie ¥ TOPU3OHTANBHBIC MIIMHAPHYECKUE MTPOCIOiKU. TermooTaaqa mpu
€CTECTBEHHOW KOHBEKIMHU. TemiooTaaya npu U3MEHEHUH arperaTHOro COCTOSIHUS
BeniecTa. TemiooOMeH nIpy KOHJEHCAlluY apoB

36. | TermoBoii moTok. [ITOTHOCTE TEMIOBOTO MOTOKA. TemiooTna4ya npu JaMHHAPHOM
IOTPAaHUYHOM CJI0€

37. | Anpoxcumanus npoduis remnepaTypsl. [lepexos TaMIHAPHOTO TEUYCHHS B
TypOyJIeHTHOE

38. | Termootnaya nmpu JaMHHAPHOM pekuMe. TeruiooTaaya mpy BI3KOCTHO-
IPaBUTALIMOHHOM pexxuMe. TemnooTaaqya npu TypOyJIeHTHOM pexuMme. Termiootaaya
IIPU NIEPEXOTHOM PEKUME

39. | Temmootnaua B TpyOax HEKPYIJIOTro MONEPEYHOro ceyeHus. TemiooTaaya B
M30THYTHIX TpyOax

40. | TemmooTnaya B mepoxoBaThiX Tpyoax.Temnooraaya npyu nonepeuHoM OMbIBAaHUU
y4ykoM TpyO. XapakTep TeueHus )KHJIKOCTH B IMyUKeE.

41. | TennooOMeH INpH KOHAEHCAIMM YMCTOro napa. Bubel KoHaeHcanuu

OO0pa3en Oulera K MepBOMY TeKylleMYy KOHTPOJII0 3HAHUH MO JIMCUMILINHE

I'po3HeHCKHil rocynapcTBEHHBIN HE(PTIHON TEXHUYIECKUH YHUBEPCUTET UM. akaa. M./l. MIIHoHITIKOBa

MuHHCTEpCTBO HAYKH H BEICIIETO 0Opa3oBaHusi PO

WHeTutyT 3HEpreTHKH
Kagpeopa «Tennomexuuxa u cuopagnuxa

Buaer Ne 1

| mexywuiit Konmpoasv 3HaHuil

«TennomaccooOMEHHEIE MponecCbl SHCPIreTUKU, MCTOABI PACUCTA »




Cemectp - 2

1 | 3akon @ypre. Koapdunument remnonpoBoanoct. KoagpuimeHT TenmonpoBoJHOCTH ra30B
M KHJIKOCTEH
2 | OpebpeHne MOBEepXHOCTH HarpeBa Kak croco0 MHTeHCU(PUKAIUK MpoIiecca TeIionepeaadn
3 | KonrakrtHerit TeruiooomMed. OCHOBHOM 3aKOH KOHBEKTHBHOTO TEIUIOOOMEHA. Y paBHEHHUE
Herorona-Puxmana. Koaddunument termnoornaun
3aB. kadenpoii
«TennorexHuka v ruIpaBINKa» P.A-B. Typinyes
Bonpocel kK0 BTOPOMY TeKylleMy KOHTPOJIIO IO OCBOEHUIO
JUCHHUIIJIMHBI «TemaomMmaccooOMeHHBIE Mpouecchbl IHEPreTUKU, METOAbI
pacuera »
1. Tepmudeckoe CONMPOTUBICHUE TIEPEIav TEIUIOThI. TepMUYECKOE CONPOTUBIICHUE TUICHKU
KOHJICHCATa OT PEXKUMA TCUCHUS
2. | TemoBo# MOTOK PH KOHACHCAIIUY TTapa.
Kongencanus qBUXKyIIerocs: ¥ HEMOABIKHOTO Mapa
3. TermrooOMeH Mpy TUICHOYHOM KOHJICHCAIMH HETIOIBIKHOTO Tapa
4, TypOyneHTHoe TeueHHe MIEHKU Ha BEPTUKAILHOM cTeHKe. TermnooOMeH npu MmiIeHOYHOM
KOH/JICHCAIIUU JIBIKYIIETO Mapa BHYTPH TPYO
5. JlamuHapHOE TeueHue MJICHKH KOHJICHCATa.
TennooOMeH npu KaneabHOM KOHICHCAIINH Mapa.
OcHOBHBIE 33]]a4 TETI000MEeHa MpY KOHACHCAIlUU Tapa
6. | 3axon cmemenust Buna. 3akon Credana-bonbinmana. 3akon Kupxroda. AGCOTOTHO
yepHoe Teno. M3nydyarenbHas cnocOOHOCTh TBEPJIBIX TNl U METOBI €€ OMPeICICHUS
7. 3akoH kocuHycoB JlamOepTa. TemnooOMeH U3 Ty4eHHEM CUCTEMBI TEN B a0COTIOTHO
IIPO3PAYHON CpeJie
8. W3nyuyaTenbHas CHOCOOHOCTh TBEP/IBIX TN U METOBI €€ ornpeieneHus. PaguaimonHbIi
MeToa. MeTo peryiasipHOTO TEIIOBOro pexxuMa. MeTo1 HarpeBaHus ¢ TOCTOSTHHOU
CKOPOCTBIO
9. | OcHOBHI pacueTa TeIIO0OMEHA H3ITYICHHEM MEXTy M3TYJaroIIel U OTJIOMIAIIeH CpeIoi
Y TIOBEPXHOCTSIMU HarpeBa TeII000MEHHBIX YCTPOMCTB
10. | ®usnueckas npupoIa TEIIOBOro m3rydeHus. Kiaccudukanus moTOKOB H3TyICHUS
11. | ®opmyna [lonsika. MHTErpabHbIE U CTIEKTPAIbHBIE XapAKTEPUCTUKU YHEPTHH U3ITYUCHUS:
MOTOK, TNIOTHOCTh MOTOKA U HHTEHCUBHOCTD M3JTYYCHUS
12. | Usnydenue peaabHBIX TEl, HICATbHBIC Tella. 3aKOHBI U3ITy4eHUs! aOCOIIOTHO YEPHOTO Teja
13. | 3akonsl JlambOepra, Kupxroda, nonsrue muddy3HOIH MOBEPXHOCTH U3ITYICHHUS U CEPOTO
Tena
14. | JlyuucTblii TEIIOOOMEH B 3aMKHYTOM CHCTEME CEPBIX TeJl, pa3JeIeHHbIX JUATePMUYHON
cpenoit
15. | JIlyuucThlit TEIIIOOOMEH MEXKIY ABYMsI O€3rpaHUYHBIMHU MJIACTUHAMU; TEJIOM B 000JI0YKOIA;
SKPaHUPOBAHUE U3ITYICHHS
16. | TeopeTudeckrie OCHOBBI COBPEMEHHBIX 30HALHBIX METOJIOB pacuéra TermiooOMeHa
u3NydeHreM. IHTerpaibHbIe YpaBHEHUS W3TYICHUS
17. | [IpubnukeHHbBIN pacyeT TYIHCTOTO TeII000MEHa B 3aMKHYTON CUCTEME TeJ, pa3feieHHbIX

W3JIy9aroNIe-MorIONAonel cpeoi (cepoe mpuodImKeHne)




18. | Pacuér TeruiooOMeHa B cCTEME TUIIA «Ta3 B 000JI0UKEe»

19. | 3akon byrepa. Onpenenenue moraomaTeIbHON CIIOCOOHOCTH U CTETIEHH YEPHOTHI CPEIbI
(IPOAYKTOB CTOpaHMSI)

20. | IlonsaTHe O MeTojaxX pacuéTa CIOXKHOTO TEII00OMEHa (pagrallMOHHO-KOHIYKTUBHOTO H
paiialliOHHO-KOHBEKTUBHOTO).

21. | JIomOTHUTENBHBIA PACcXO0/l TETUIOTHI HA HATPEB HAPYIKHOTO BO3/IyXa CBS3AHHOTO C
uHOQUIbTPANUEH, ¢ MOCTYINIEHUEM OXJIAKICHHBIX MaTEPHAIOB M TPAHCIIOPTA

22. | TennoBbleNeHUs B IPOU3BOJCTBEHHBIX, XKHJIBIX, OOIIECTBEHHBIX U aIMUHUCTPATUBHO-
OBITOBBIX OMEIICHHSIX

23. | Temno, mocTynaromee ¢ CoOTHeuHo! paguanueil. TermoBoi 6ananc A X0JI0JHOTO U
TEIUIOro NepuoAoB. Beienenus Biaru B noMenieHusx. BiaaxxHoCTHBIN 6anaHc nomMeneHui

24. | LlenTpasibHble U MECTHBIE CUCTEMBI OTOILIeHUs. Knaccudukanus, TeXHUKO-2KOHOMUYECKHE
[I0KA3aTeNH LHEHTPAJIbHBIX U MECTHBIX CUCTEM OTOIIEHUS. /J[ocCTOMHCTBA U HEAOCTATKU
CUCTEM OTOILJICHUSI.

25. | I'paBUTaIIlMOHHBIC M HACOCHBIE CHCTEMBI BOJISTHOTO OTOIUICHUS. PacueT BOJSHBIX CHCTEM
OTOIUICHHUS

26. | IlapoBble cUCTEMBI OTOIUICHHUS! BBICOKOTO M HU3KOT'O JIaBJICHUS ¥ HX pacueT

27. | Bo3ayliHble CUCTEMBI OTOIUIEHUS U UX pacyeT. DIeMEeHTbl 000pyA0BaHUs LIEHTPaIbHbBIX
OTONHTENBHBIX CHUCTEM (HarpeBaTelbHbIC MPUOOPHI, PACIIMPUTEIBHBIE COCYBI H JP.)

28. | PacueT 1 mobop COBPEMEHHBIX OTONMMUTEIBLHBIX MPUOOPOB

29. | BO3MOXHOCTH HCIIOJIB30BAHUS COJTHEYHON SHEPTUH, APYTrUX BO30OHOBIISIEMBIX HCTOYHUKOB
JUISL OTOTIJICHHS] MHIMBUYaIbHBIX 3JaHUI

30. | Cucrembl BEeHTWISIIIMY TPOMBIIIICHHBIX 3AaHUi 1 moMeniennit. Kimaccudukanus cucrem
BEHTUISIIIH

31. | Kimaccudukanms remooOMeHHbIX anmapatoB (TA).

32. | YpaBHeHnuss termioBoro Oamanca u  Temwionepexayn.  CpemHenorapupMHUUYECKHA
TeMIIepaTypHbIH Harop.

33. | [IpsIMOTOK, IPOTHBOTOK, CIIO’KHBIE CXEMBI JIBIYKEHHSI TETUIOHOCHTEIICH.

34. | KoHCTpyKTOpCKUI M TOBEPOYHBIM TEIUIOBBIE pacyeThl PEKyNepaTUBHOIO TEMJI00OMEHHHKA.
CpaBHeHuE NPSIMOTOKA U MPOTUBOTOKA.

35. | 'mapaBanueckoe COPOTUBIEHUE TEINIOOOMEHHBIX aliapaTrosB.

36. | Bugsl TermoHocuTeNnel 1 UX XapaKTEPUCTHKA: BOJA, BO3IYX, TBIMOBBIE T'a3kbl,
BBICOKOTEMIIEpATypHbIE OpraHUYECKHE TEMIOHOCUTENIN, MUHEPAJIbHbIE MACIa,

37. | Beibop ckopoctu TerioHocuteneil. [Tonarue o pacuére cMeCUTENbHBIX TEMII00OMEHHUKOB
U 0 pacuéTe pereHepaTUBHBIX TEINIOOOMEHHBIX aNapaToB.

38. | Meroauka TemIoBOro, KOHCTPYKTUBHOTO pacueTa. Buspsl pacuetoB TA (TemyoBoi,
KOHCTPYKTUBHBIH, THAPaBINUECKUNA, IPOYHOCTHOM).

39. | Meroauka TemIoBOro, KOHCTPYKTUBHOT 0 pacueTta. OnpezeneHre KOHCTPYKTUBHBIX
pa3MepoB: KOJMYECTBO TPyO, pabouas AjiMHa TPyO, pacCTOSTHUE MEXKAY TPYOHBIMU
peleTKaMH,

40. | TermooOMeHHBIE anmapaTsl “Tpyoa B Tpyode” (pa30opHBIC OJTHO- U MHOTOTIOTOYHEIE).

41. | IlnactuH4aThle TEMII00OMEHHUKH pa3bopHoro tumna. OnpezeneHue KOHCTPYKTUBHBIX
pa3MepoB (TUIOIIA b CEUYEHNUs KaHaja, YUCIIO KaHAJIOB, IUIOIA b TOBEPXHOCTH
TErI1000MeHa 0JTHOM MIIACTHHBI

42. | OnpeneneHue KOHCTPYKTUBHBIX Pa3MEpOB: TUAMETP 3MEEBUKA, AMAMETpP TPYObl 3MEEBHKA,
niar MeXJ1y BUTKaMHU, YMCJIO BUTKOB 3MEEBUKA, BHICOTA 3MEEBHUKA.

43 | IloBepounsiii pacuer TA: Temionepenaya 0e3 M3MEHEHUS M C U3MEHEHHUEM arperaTtHoro
COCTOSTHUSL.

44 | Merox »s¢dextuBHocTH. OrmpeneneHue KOHCTPYKTUBHBIX pa3MepPOB KOXKYXOTPYOHBIX,

IJIACTUHYAThIX, 3SMCCBHUKOBBIX TEIIOOOMEHHHMKOB.




45

Pacder munmuHAprYecknx cocynoB. Pacder Ha MPOYHOCTH BBITYKJIBIX JTHHII M KPBIIIEK.
Pacuet ¢uanneBsix coequHeHmil. PacueT TpyOHBIX peIIeToK.

46 | Pacuer najieHuil 1aBaeHMs HA TPEHHE, MECTHBIE COIPOTUBIICHUS], YCKOPEHHE MTOTOKA.

47 | KoHcTpyKkuuu pereHepatuBHbIX TA M yCTaHOBOK (THIIBI HAacaloK, PETE€HEpaTopbl C
HETOABMYKHOM, aJaronel 1 Bpanaromei HacaIKom).

48 | TermoBOM KOHCTPYKTHBHBIM pPacdeT pereHepaTHUBHBIX TEIJIOOOMEHHHKOB. ATMIMApaThl C
KHUIISIMM CJIOEM.

49 | Bnaxusiii Bo3ayXx. lloHsATHE mapaMeTpoB BIAXHOTO BO3AyXa (BIAXXHOCTh abCOIIIOTHAS,
OTHOCHTEJIbHAS, BJIAroCOAEp KaHUE, SHTAIBIMS, IUIOTHOCTh, TEMIIEpaTypa II0 CyXOMYy H
MOKpPOMY TEPMOMETPY).

50 | Amarpamma h-d. M3o0paxeHne OCHOBHBIX IpoueccoB Ha jauarpamme h-d (Harpes,
OXJIaXKJCHUE, CMEIIEHUs  BO3[yXa  pas3inyHoro  cocrosiHusi). KoHcrpykuun
TEMI00OMEHHUKOB CMEIIEHUSI.

51 | OpocurenbHble TEIIOOOMEHHUKU CMelIeHus (T0ble, KacKaaHble, C HacaJKoH, CTpyiiHbIe

KOMITAKTHBIE).

O6pa3en 6uJieTa KO BTOPOMY TeKYIIeEMY KOHTPOJII0 OCBOEHHS TMCIIUILTAHBI

MuHHCTEpCTBO HayKHU U BhICIIETo obpa3oBanust PO
I'po3HeHcKuit rocyiapCTBEHHBIN HEQTAHON TEXHUYECKHH YHUBEPCUTET UM. akaa. M.J[. MuumoHIumKoBa
HHCcTHUTYT SHEPreTHKH
Kagpeopa «Tennomexuuxa u euopasiuxa

Bujer Ne 1

Il mexywuiit Konmpoav 3nanuil

Z[I/ICI_[I/IHJ'II/IHEIZ «TenomaccooOMeHHbIE NMpoueCCbl IHEPreTUKUu, METOAbI pacuera »

Cemectp - 2
1 | TepMuveckoe cOMPOTUBIICHHUE TIEPEIaYH TETUIOTHL. TepMHUECKOe CONTPOTHBIICHUE TIICHKH
KOHJICHCATa OT PEXKMMa TCUCHHS
2 | IlonsTre o pacyére CMECUTENBHBIX TEIUIOOOMEHHUKOB M O pacuéTe pereHepaTHBHBIX
TEIUIOOOMEHHBIX aIIaparos.
3 | 'mapaBnuyeckoe CONPOTUBIIEHHE TEINIOOOMEHHBIX aIllnapaToB.
3aB. kadeapoii
«TernoTeXHUKa U THIPABIUKA» P.A-B. Typnyes
BOHpOC]:I K 9K3aM¢HYy 110 JMCIHUIIIMHE «TemiomaccooOMeHHbIE
MpoueCChl JHEPreTUKHU, METOABI pacueTa»
1 | Temootnaya mnpu JaMUHApHOM pexkuMme. Terooraaya NpU  BA3KOCTHO-
TPaBUTAIIMOHHOM PEXHME.
2 | Teootnaua mpu TypOyJieHTHOM pexxume. Terutootaada npu nepexognom | IIK-1,
pekKUME. T1K-2
3 | Temnootnaya B TpyOax HEKPYIJIOTO MONEPEYHOrO CEUYEHHUSI.
4 | TerutooT/maua B M30THYTHIX TPyOax.
5 | Temootaua B epoXOBaThIX TpyOax.
6

Temnoornaya 0pH  BBIHY)XICHHOM IONEPEYHOM OMBIBAHHH OIMHOYHON | ryreo
KpYTJIOH TpyOBI.




Koadounuent rtermoornaun. Temnooriaada MpH MOMEPEYHOM OMBIBAHUHU
y4KOM TpYO.

8 | XapakTep TeueHus KUAKOCTU B yUKe.

9 | OcHOBHBIE MOJIOKEHUS TEIUIOOTIAYH MPU CBOOOTHOM JBH)KEHUH JKUIKOCTH.

10 | Termmootnaya mpu CBOOOAHOM JIAMHHAPHOM M TYpOYJICHTHOM JBHMKECHUU
YKHUJIKOCTH BJIOJIb BEPTUKAJILHOW TJIACTHHBI.

11 | Termmootnava mpu CBOOOHOM JABMIYKEHUH OKOJIO TOPU3OHTAIBLHON TPYOBHI.

12 | TerooOMeH 1pu CBOGOXHOM [BWKCHHH JKHIKOCTH B OMPAaHHYCHHOM | [yjc_o
MIPOCTPAHCTBE.

13 | TemmooOMeH B MPOCTPAHCTBE TOPU3OHTAIBHBIX U BEPTUKAIBHBIX HIEIEH.

14 | HlapoBble ¥ TOPU30HTAIBHBIE HUIMHIPUYECKUE TPOCTONKH.

15 | TermmooOMeH TP KOHACHCAIIMH YUCTOTO Tapa.

16 | Bunsl konpencanuu. TepMudyeckoe CONPOTUBICHUE TIEPEIAYH TEIUIOTHI.

17 | Tepmuyeckoe CONPOTHUBIICHNE TUICHKH KOHJIEHCATA OT PEKUMA TEUCHHUS.

18 | TemoBoii MOTOK MPU KOHJICHCAIIMH T1apa.

19 | KonpeHcanwst JBIKYIIETOCS] U HEMOABMKHOTO Tapa.

20 | TeriooOMeH Mpy TUIEHOYHOM KOHJIEHCAIMH HETIOIBIKHOTO Mapa.

21 | TypOyneHTHOE TeUeHHE TUICHKHA Ha BEPTHKAJILHON CTEHKE. I11K-2

22 | TersiooOMeH Mpy TUICHOYHOM KOHJIEHCAIMH JIBHKYIIETO Mapa BHYTPH TPYO.

23 | JlammHapHOE T€YECHNE IICHKH KOHICHCATA.

24 | TermooOMEH Mpy KareJbHOW KOHEHCAIIUH T1apa.

25 | OcHoBHBIC 3371291 TETUI00OMEHA MPU KOHACHCAIIUY Tapa.

26 | OcHOBBI IpoOITeCcca TEIIIO0OMEHA U3ITyUYCHUEM.

27 | Buasl 1y4ucThIX MOTOKOB. BekTop n3nydeHus.

28 | Bakon [Inanka. 3akon Penes —/[xuHca.

29 | 3akon cmenienust Buna. 3akon Ctedana-bonbsivana. 3akon Kupxroda. ITK-1

30 | AGconroTHO YepHoe Teno. 3aKkoH KocuHycoB Jlambepra.

31 | TemooOMeH H3Ty4eHHEM CUCTEMBI Tell B aOCOIIOTHO MPO3payHO Cpefe.

32 | M3nyuaTenpHasi COCOOHOCTh TBEP/BIX TEJI U METOJIbl €€ ONPEIeTICHHSL.

33 | Pammanmonnsiii Metox. MeTon peryisipHOTO TEIJIOBOTO pexuma. MeTon
HarpeBaHus C MOCTOSIHHOM CKOPOCTHIO.

34 | Konnenrpanmonnas quddysust (Mmaccel). BeKTop IIIOTHOCTH TOTOKA MAcCHI. I1K-2

35 | Bakon ®uka. Koappuument nupdysun. Tepmo u 6apoauddysus.

36 | Tepmo u Gapoauddy3usi.

37 | JuddepennmansHble  ypaBHEHHST COBMECTHBIX IIPOLIECCOB  Macco- U
Ter1000MeHa.

38 | Juddy3roHHBI MOTpaHUYHBI CIOH. AHAJIOTUS MPOLECCOB Macco- U
Term1000MeHa.

39 | Iuddy3nonnsie ananoru uncen Hyccenpra u [Ipanaris.

40 | CooTHOIIEHHST MaTepHAIbHOTO M dHEpreTHYeckoro Oamanca it Mexdaznoi | 1TK-2
TpaHUIIBL.

41 | Cnydaii nonynponunaemMoi Mexxgasnoii rpanunbl. Popmyna Credana.

42 | CredanoB motok. Macco- ¥ TeIIIO0OMEH ITPH HCIIAPSHHUH B ITAPOTa30BYIO
cpeny.

43 | Macco- 1 TeruI000OMeH pH KOHJICHCAIINY T1apa U3 Mapora3oBOi CMECH.

44 | I'mapaBiuyecKoe CONPOTHUBIICHHE TEINIOOOMEHHBIX alnapaToB.

45 | YpaBHeHUs TemsioBoro OanaHca U Teruionepenaun. CpeaHenorapupMuuecKuit
TEMIIEpaTypHBIN HANop.

46 | IIpsMOTOK, MPOTUBOTOK, CJIOXKHBIE CXEMbI JIBUKEHHUS TEIJIOHOCUTEIIEH.

47 | KOHCTpYKTOPCKHII W TIOBEPOYHBIN TEIUIOBBIE pacdeThl pekynepaTuBHOro | I1K-2

TeriooOMenHuKa. CpaBHEHHE IPSIMOTOKA M TPOTHBOTOKA.




48

[TonsiTre o pacuére CMECUTENBHBIX TEINIOOOMEHHUKOB U O pacyére
pereHepaTUBHBIX TEIJIOOOMEHHBIX anmnaparos.

49 | MeToMKa TETUIOBOTO, KOHCTPYKTUBHOTO pacuera. Buabl pacueroB TA
(TennoBo, KOHCTPYKTUBHBIN, THIPABINYECKUH, IPOUHOCTHOM).

50 | Meroauka TeIIoBOTr0, KOHCTPYKTHBHOTO pacyera. IIK-1

51 | TemmooOMeHHbIe —ammapaTel  “Tpydba B TpybOe” (pa3bopHble OAHO- U
MHOTOIIOTOYHBIE).

52 | [InacTuHYaThIE TETIOOOMEHHHUKH pa30opHoro Trma. OnpeaeneHme
KOHCTPYKTUBHBIX pa3MepoB (TIOIIa b CeUeHUs KaHaia, YICIo KaHalloB,

IJIOIIA/1b TOBEPXHOCTHU TEIJIOOOMEHA

53 | OmpeneneHue KOHCTPYKTHBHBIX pa3MEpOB: JOuaMeTp 3MmeeBuka, auamerp | [1K-2
TpyOBl 3MEEBHKAa, LIar MeXJIy BUTKAaMH, YHCJIO BHUTKOB 3MEEBHMKA, BBICOTA
3MEEBHKA.

54 | TloBepounsiii pacuer TA: Termornepenadya 0e3 M3MEHEHHS M C HU3MECHECHHEM
arperaTHoro COCTOSIHMSL.

55 | Meton  s¢dextuBHoctr.  OmpeneneHue  KOHCTPYKTHBHBIX  pa3MepoOB
KO)KYXOTPYOHBIX, TUIACTHHYATHIX, 3MECBHKOBBIX TETNIOOOMEHHHUKOB.

56 | TeruioBOl KOHCTPYKTHUBHBIA pacyeT pPEreHEepPaTUBHBIX TEIUIOOOMEHHUKOB. | 1K-2
Anmnaparsl ¢ KUIISIIUM CJIOEM.

57 | Bnaxubiii Bo3ayx. [loHsATue mnapaMeTpoB BIIaXHOTO BO3AyXa (BIaKHOCTD
abCoNIOTHasl, OTHOCHUTEJbHAs, BJIAroCOACpXKaHUE, DSHTAJbIMS, IUIOTHOCTH,
TEMIEpaTypa Mo CyXoMy U MOKPOMY TEPMOMETPY).

58 | OpocuTenbHBIE TEINIOOOMCHHUKH CMEIIECHUs (TIOJble, KaCKaaHble, C HACaIKOH,
CTpyiHbIE KOMIIAKTHBIE).

59 | I'mapaBinyeckuii peXXUM U CONPOTHBIICHHE TETNIOOOMEHHUKOB C HACAKOM. ITK-1,

I1K-2

O0pasen Omjera Kk 3k3aMeHY 0 JUCHHUIINHE

MuHHCTEpCTBO HAYKH H BhICIIETO 0Opa3oBanusi PO
I'po3HeHCKuit rocy1apCcTBEHHBIN HEPTSIHON TEXHUYECKHI YHUBEpCUTET uM. akaa. M.J{. MuuMoHIMKoBa
HHceTuTyT S3HEpreTUKU
Kagpeopa «Tennomexnuxa u cuopasiuxa

Bbuaer Nel

IK3amen

JucuunnuHa: «TemiomaccooOMEHHBIE MPOLIECChl SHEPTreTHUKH, METObI pacueTa)

Cemectp - 2
1 | JuddepenuumanbHoe ypaBHEHHE TEIIIOMPOBOJHOCTH
2 | KonrtakTHblil TeruiooOMeH. OCHOBHOM 3aKOH KOHBEKTUBHOIO TEIJIOOOMEeHa. Y paBHEHHE
Herotona-Puxmana. Koag¢unuent tennoornaun
3 | Tepmuueckoe CONPOTHBIEHUE NTEPEJaun TEIIOTHL. TepMUYECKOe CONPOTUBICHHUE TUIEHKU

KOHACHCATa OT peXKrMa TCUCHUSA

3aB. kadenpoit
«TermoTeXHNKa ¥ THIPABIUKA» P.A-B. Typnyes

Kpurepun oneHky 3HAHMH CTYICHTOB HA 3a4eTe

Ouenka «3a4TeHO0» BBICTABIIAECTCS MATUCTPAHTY, KOTOPBIN




- IPOYHO YCBOWJI IPEJYCMOTPEHHBIN TPOrPaMMHBII MaTepHait;

- IPaBUWJILHO, ApI'YMEHTUPOBAHO OTBETHII Ha BCE BOMPOCHI, C IPUBEACHUEM TPUMEPOB;

- TOKa3ajd TJyOOKHE CHCTEMAaTW3MpPOBAHHBIC 3HAHMWSA, BIAJEET NpPUEMaMM PACCYXKICHHUS U
COTIOCTABJISIET MaTepHall U3 Pa3HbIX HCTOYHUKOB: TEOPHUIO CBSI3BIBACT C MPAKTUKOH, APYrUMHU
TEMaMH JIaHHOT'O Kypca, IpYyruX N3y4aeMbIX [IPEIMETOB

- 6e3 OImMOOK BBIMOJIHUI MPAKTUYECKOE 3a/IaHuE.

OO0s3aTenbHBIM YCIIOBHEM BBICTABJICHHOM OIICHKH SBIISICTCS MPABHIIbHAS peUb B OBICTPOM
WM YMEPEHHOM TEMIIE.

JIOTIOJIHUTENBHBIM YCIIOBUEM IOJIYYEHHS OLICHKM «3auTE€HO» MOTYT CTaThb XOpOIINE
yclexu TpU  BBIIOJHEHHUH  CaMOCTOSITENIBHOM M pacueTHO-rpauueckoil  paboThl,
cHUCTeMaTH4eCcKasi aKTUBHasl paboTa Ha JJaOPaTOPHBIX 3aHITHUSX.

OuneHkKa «He 3a4TEeHO0» BBICTABIISIETCS MAarucTpaHTy, KOTOpbI He crpaBuwics ¢ 50%
BOIIPOCOB U 3aJjaHUil OUJIeTa, B OTBETAX Ha APYTryUe BOIPOCHI JOMYCTHII CYIIECTBEHHbIE OMINOKH.
He MoxeT OTBETUTh Ha JOTOIHUTEIbHBIE BOIPOCHI, MPEJIOKEHHBIE PENOIaBATEIIEM.

OneHuBaeTCcsl KauyecTBO YCTHOM M IUCBbMEHHOW peyd, KaK M IpU BbICTABICHUU
MOJIOKUTEIHHON OLICHKH.

Kpurepun oumeHKM 3HAHUM CTYJAEHTA HA 3K3aMeEHe

OneHka «OTJIMYHO» BBICTABISETCS MArUCTPaHTy, IIOKa3aBIIEMY BCECTOPOHHHUE,
CUCTEMATHU3UPOBAaHHbIE, TIYOOKHE 3HaHUS Y4eOHOM mporpaMMbl AUCHUIUIMHBIL U YMEHHUE
YBEPEHHO MPHUMEHATh UX Ha IMPaKTUKE MPU PELICHUH KOHKPETHBIX 3ajay W IpHU HalMCaHWUU
MarucTepcKou auccepranuu, CBOOOIHOE U IPABHIbHOE 00OCHOBAHUE MPUHATHIX PELICHUM.

OneHka «X0pomo» - BBICTABJISETCS MarucCTpaHTy, €CIM OH TBEPJAO 3HAET MaTepual,
rPaMOTHO U IO CYILLECTBY MU3JIaraeT ero, yMeeT IPUMEHSITh [10JIy4€HHbIE 3HAHUsI Ha IIPaKTUKE, HO
JIOIYCKAET B OTBETE MJIM B PELICHUHU 3a/1a4 HEKOTOPbIE HETOYHOCTH, KOTOPbIE MOXKET YCTPaHUTh
C TIOMOIIIBIO JIONIOJTHUTENBHBIX BOIPOCOB MPEnojaBaTelis.

OneHka «yI0BJIECTBOPUTEIbHO» - BBICTABIAETCS MAarucTpaHTy, IOKa3aBIIEMY
(dbparMeHTapHbI, pa3pO3HEHHBIN XapaKTep 3HaHUH, HEAOCTATOYHO MPaBUIIbHBIE (OPMYITUPOBKU
0a30BbIX MOHATHH, HAPYIIEHUS JIOTHYECKONW MOCIEI0BATENBHOCTU B U3JIOKEHUH MPOTrPAMMHOIO
MaTepuaia, HO TIpU 53TOM OH BIAJAEET OCHOBHBIMU pa3jielaMH y4eOHOW HporpamMmbl,
HEOOXOJUMBIMHU JUISl JajibHeHero oOydyeHUss U MOXKET NPUMEHATh MOJIyYeHHbIE 3HAHUS T10
o0pa3ily B CTaHAApTHOM CUTYallUH U P HATUCAaHUM MarucTepCKOM AuccepTalyi.

OneHka «HeyI0BJIETBOPHUTEJIbHO» - BBICTABISETCS MarucTpaHTy, KOTOPBIM HE 3HAET
0oJbIIel YaCTH OCHOBHOTO CO/Iep KaHMsI y4eOHOM MporpaMMbl JUCIUIUIMHBL, TOMYCKaeT rpyObie
OMOKK B (POPMYJIUPOBKAX OCHOBHBIX MOHATHH JIUCHMIUIMHBI M HE YMEET HCIOJIb30BaTh
MOJIy4YEHHBIE 3HAHUS IIPH PEIICHUH TUIIOBBIX MPAKTUYECKUX 3a]1a4.



5. KoHTpoJIbHO - U3MEPUTEIBHBIN MaTepHUal

10 y4eOHOM TUCIUTIIMHE

«Temsomaccoo0MeHHBIE MPOLECCHI IHEPreTHKU, METOAbI PACYETA»



5.1 O6pazen 3aganus no K/m:

Bapuant 19
Tema "TemnonpoBogHOCTE"

TpybomnpoBoa HapyxHbIM AuameTpoM d; = 110 am MOKPHIT clioemM U307s-
iy tosuHon 80 mm. Jlnuaa TpyOompoBoma 7 m. Temmeparypa MOBEPXHOCTH
Meraimia 200 °C, TeMmeparypa HapyKHOW IMOBEPXHOCTU HM3O0JLIMU HE JOJKHA
npeBbimath 25 °C. TermmonpoBoAHOCTh N3OSN 3aBUCUT OT TEMIEPATYPHI: Ays =
0,058 (1+2,5:10%t) Bm/m ‘K

OnpenenuTs:

1. TeruioBOi MOTOK OT TPyOONpPOBOJA, pacyeT MPOU3BECTH MO (opMysiam
JUTSL IWJIMHJIPUYECKON CTEHKHU.

2. TennoBoii moTok oT TpyOornpoBoaa. Pacuer mpousectu no dopmyiam
JUISL TUIOCKOM CTEHKH.

3. CyTouHbI€ TOTEPH TEIUIOTHI OT TPYOONPOBO/IA.

4. Ouenutb 3((PEKTUBHOCTH MNPUHIATOW H3OJSUH, €CIU KOIPPUIUEHT
TEIUIOOTAa4H OT TIOBEPXHOCTH H30IISALMH B OKPYKAIOLIYIO cpeny o = 8 Bm/m? K,

5. lloctpouth rpaduk 3aBUCUMOCTH KO3(DPUIMEHTA TEMIONPOBOJIHOCTH
U30JISIUMM OT MHTEHCUBHOCTU TEIUIOBOTO IOTOKA.

Oo0Opazen Omiiera mo jadoparopHoii padore:

Jla6opatopHas pabota 3
Tabnuna wuccnenoBaTeNbCKUX (OMBITHBIX) JaHHBIX

CryneHr 1p. 20
CrygneHt rp. 20 3amanue Beiano " " 200
Brinan
Ne 0603 | En- Howmepa omnbiToB
n/a N3mepsiemas BenuurHa Had. bl 1 2 3 4 5 6
H3M..
CreneHp OTKPBITHA KpaHa % 10 30 70
1 ITokazanue maHomerpa Pu
nepexa auadyparMon
2 [loxazanue manomeTtpa Piu
Hepe] COIIoM
3 [Toka3zanue MaHoMeTpa B Pa'
BBIXOJTHOM CEYEHUH COILIa
4 [Toxazanue maHnomeTpa 3a Pou
COTIJIOM
5 [Mokazanus nudMaHoMeTpa H
6 Temnepatypa nepen t
aradparmoit
7 Temnepatypa 1nepej; CorioM |51
8 TemnepaTtypa B BBIXOZHOM t20
CEYEHHUH COIlIa
9 TemnepaTypa okpyxaromen t:




cpensl

10

ITokazanus 6apomeTpa B

5.1 bujerbl Kk MEPBOMY TEKYIIEMY KOHTPOJIK OCBOCHMSA ITUCHUIIINHDbI
«TenaomaccooOMeHHBIE NMpPpoUEeCChI FIHEPIr€TUKU, METOABI pacueTa»

MuHHCTEpCTBO HayKHU U BhICIIETo oOpa3oBanusi PO
I'po3HeHcKkuit rocyaapcTBEHHBINH HEQTIHON TEXHUUECKUI YHUBEPCUTET UM. akaa. M.J]. MuUTHOHIIMKOBa
HHCTUTYT 3HEPreTUKHI
Kagpeopa «Tennomexuuxa u cuopasnuxa

Bbuaer Ne 1

| mexywun xonmpoiv 3nanuu

JuctumumHa «TernnoMaccooOMEeHHbIE MPOLECChl YHEPTeTUKU, METOJIBI PACUETa
Cemectp - 2

3akon @ypre. Koaddumnuent rermonpoBogrocti. Ko GUIMEeHT TETIIONpPOBOIHOCTH ra30B
U XKUIKOCTEN

OpeOpeHne MOBEpXHOCTH HArpeBa Kak Criocod MHTEHCU(UKAIIMY MTpoliecca Terionepeaayn

KonTakTHbiii TeriooOMeH. OCHOBHOM 3aKOH KOHBEKTUBHOTO TEIFIOOOMEHA. Y paBHEHUE
Hrrotona-Puxmana. Koaddunuent remmooraaun

3aB. kadenpoii
«TennorexHuka v ruIpaBInKa P.A-B. Typnyes

MuHHCTEpCTBO HAYKH U BEICIIETO 0Opa3oBaHus PD
I'po3HeHCKHUI rocynapcTBEHHBIH HE(DTIHON TEXHHYCCKIH YHUBEPCUTET UM. akan. M.Jl. MumnoHm#uKoBa
WHeTuTyT 3HEpreTHKH
Kagheopa «Tennomexuuxa u euopagiuxa

Buaer Neo 2

| mexywiuit Konmpoib 3HaHUIL

HucuuruinHa: «TensiomaccooOMeHHbIe TPoecchl IHEPTreTHKHU, METOIbI pacyeTa »
Cemectp - 2

JuddepennunanbHoe ypaBHEHHE TETIIONPOBOIHOCTH

[TpubnuxeHHbIE METOABI PEIIEHUs 3a/1a4 TEeIUIONPOBOAHOCTH. MccnenoBanue nporeccos
TEIJIONPOBOJHOCTH METOJOM aHAJIOTU

Huddepennnansablie ypaBHeHus Temiooomena: HaBbe-CTokca - ypaBHEHUE IBUKEHUS
BS3KOH skuakoctH, Pypbe — Kupxrodda- ypaBHeHHE TETIONPOBOIHOCTH JUISI TOTOKA
JBUOKYLIEHCS )KUAKOCTH. Y paBHEHHUE SHEPTUU. Y PaBHEHHE CIIOIIHOCTU. Y CIIOBHS
OJIHO3HAYHOCTH

3aB. kadeapoii
«TermmoTeXHNKa U THIPABINKA» P.A-B. Typnyes

MuHHCTEpCTBO HAYKH H BEICIIETO 0Opa3oBaHusi PO
I'po3HeHCKHil rocynapcTBEHHBIN HE(DTIHON TEXHUYIECKUH YHUBEPCUTET UM. akaa. M./l. MIumoHIMKoBa
HHCTUTYT 3HEPreTUKHI
Kageopa «Tennomexnuxa u cudpasiuxa




Bbuaer Ne 3

| mexywun xonmpoiv 3nanuu

HuctuiuimHa: «Tenjiomaccoo0MeHHbIe TPoLecChl IHEPTreTHKHU, METO/bI pacyeTa »
Cemectp - 2

Ycaopus OIHO3HAYHOCTH WJIM KPACBBIC YCIIOBHA TCIJIOIIPOBOAHOCTH. TGHHOHpOBOI[HOCTB
IIpHu CTAaOMOHAPHBIX YCIOBUAX

OcobenHocT nepeaadun TCIJIOThI IIPpHU B3AMMHOM KOHTAKTE JIBYX TCII. KonTakTHOE
TEPMHUYCCKOE COIMPOTHUBIICHUC. HCCTaHI/IOHapHHﬁ mponeccC TEII0IMPOBOIHOCTH

I'maponnHaMuyeckuii M TEIUIOBOW NMOTPAHUYHBIE CIIOW. Y CIIOBUS NMPUIMIAHUA. Y PaBHEHUE
TEIJIOOTIauu

3aB. kadenpoii
«TemnorexHuka v ruIpaBInKa» P.A-B. Typnyes

MHUHHUCTEPCTBO HAYKH U BBICIIEr0 oOpazoBanust PO
I'po3HeHCKuit rocy1apCTBEHHBIN HEQTSIHON TEXHUUECKUH YHUBEpCUTET UM. akaa. M.Jl. MusnoHIKkoBa
HHCcTHUTYT SHEPreTHKH
Kagpeopa «Tennomexuuxa u euopagiuxa

Buaer Ne 4

| mexywuiin konmpoasv 3nanuil

JucuumumHza: «TermnomaccooOMeHHbIE MTPOIECChl YHEPIeTUKU, METOJIbI PacyeTa
Cemectp - 2

TenmonpoBOAHOCTh OAHOCIOMHOW, MHOTOCIONHOM, TIIOCKON HUIMHIPUYECKON 1
cepuyuecKoil CTEHOK IPU IPaHUYHBIX YCIIOBUAX | pona

AHamuTHYECKOE ONHCaHHE mnmponecca HGCTaIII/IOHapHOI\/'I TCIIOMPOBOJHOCTH

I'uapoarHamuueckuil morpaHnyHbIi ciaoi. TemoBoil morpanu4Hbli ciaoi. TypOyneHTHbII
[IEPEHOC TEILIOTHI U KOJIUYECTBO JBHKEHHUS

3aB. kadeapoii
«TernoTeXHUKa U THIPABIUKA» P.A-B. Typnyes

MuHHCTEpCTBO HAYKH H BEICIIETO 0Opa3oBanusi PO
I'po3HeHCKHil rocynapcTBEHHBIN HE(PTSHON TEXHUYECKUH YHUBEpCUTET UM. akad. M./]. MuimnoHmuKkoBa
HHCTUTYT 3HEPreTUKH
Kagpeopa «Tennomexuuxa u cuopagiuxa

Buaer Ne 5

| mexywuiit Konmpoasv 3HaHuUil

Hucruminza: «TemmoMaccooOMeHHbIE TIPOLECChl YHEPTeTUKH, METOIbI PacdeTar
Cemectp - 2

TennoBas MpOBOAUMOCTDH CTCHKH. TenmoBoe TCPMUICCKOC COIIPOTUBIICHUC

TennonpoBoIHOCTE B cTepkHE (pedpe) MOCTOSTHHOTO MONEPEYHOr0 CEUEHUSI.




HuddepenunanbHoe ypaBHEHHE U €TO PELICHHUE

[TonsTHE 0 MEeTOAC aHANK3a pa3MepHOCTEl Teopuu moaoous. KpurepuanbHbie ypaBHEHUS.
OU3NYECKUI CMBICII OCHOBHBIX KPUTEPUEB MTOT00US

3aB. kadenpoit
«TennorexHuka v TUIpaBINKa» P.A-B. Typnyes

MuHHCTEpCTBO HayKHU U BhICIIET0 oOpa3oBanust PO
I'po3HeHCKHi rocynapcTBEHHBIN HE(PTIHON TEXHHYECKUH YHUBEPCUTET UM. akan. M.Jl. MumnoHmukoBa
WHCTUTYT 3HEPreTUKH
Kagheopa «Tennomexuuxa u euopasiuxa

Buaer Ne 6

| mexywuit Konmpoib 3HaHUIl

JuctumumHa: «TeroMaccooOMEHHBIE TPOIECChl YHEPTETUKU, METOJIbI PACUYETa)
CemecTtp - 2

OxnaxaeHue, HarpeBaHue HEOTPAaHUUEHHOM TIIACTUHBI, IWIMHPA U [Iapa MPU IPaHUYHBIX
ycnoBusix 1,2,3 pona

OpeOpeHue MOBEpXHOCTH HAarpeBa Kak Crocod MHTeHCH(UKAIMK Tpoliecca TeIuIonepeaayn

Yucno Hyccenbra. Uncno Peitnonbaca. Yucno Ilekie. Yucno ['pacroda. Yucno Ditnepa.
Yucno [Ipanarns

3aB. kadenpoii
«TennorexHuka v ruIpaBIvKa P.A-B. Typnyes

MuHHCTEpCTBO HAYKH H BhICIIETO 0Opa3oBanusi PO
I'po3HeHcKuit rocy1apCTBEHHBIN HEQTAHON TEXHUUECKUH YHUBEPCUTET UM. akaa. M.Jl. MuutHoHIMKOBa
MHcTuTyT S3HEpreTUKU
Kageopa «Tennomexuuxa u euopagnuxa

Buaer Ne 7

| mexywiuit Konmpoib 3HaHU

Hucrumimza: «TemmoMaccooOMeHHbIE IPOLECChl YHEPTeTUKU, METObI PacueTar»
Cemectp - 2

Tennonepenaya yepe3 0OJHOCIONHYIO M MHOTOCIIONHYIO HUINHAPUYECKYIO CTEHKY

OxnaxneHue (HarpeBaHue) OECKOHEYHO UIMHHOTO HuiuHApa. OnpeseneHue KOJIWYecTBa
TETJIOTHI, OTIAHHOTO LUJIUHIPOM B MPOLIECCE OXJIAKICHUS

YcaoBus HOI[O6I/I$I (I)I/I3I/I‘-ICCKI/IX IpoHecCoB. Merton pa3MCpHOCTeI7L MOI{CJ’II/IpOBaHI/IC
IMpoOHEeCCOB KOHBECKTHUBHOT'O TEIIO0OMEHA

3aB. kadenpoit
«TermmoTeXHNKa U THIPABIUKA P.A-B. Typnyes

MuHHCTEpCTBO HAYKH H BEICIIETO 0Opa3oBaHusi PO
I'po3HeHCKuil rocynapcTBEHHBIN HE(PTIHON TEXHUYECKUH YHUBEpCUTET UM. akaa. M./]. MuimnoHmukoBa
HHCTUTYT 3HEPreTUKHI
Kageopa « Tennomexnuxa u euopasiuxa




Bbuaer Ne 8

| mexywun konmpoip 3nanuu

JuctumumHa: «TermomaccooOMeHHbIE TPOIECChl YHEPTeTUKU, METOJIBI PACUETa)
Cemectp - 2

[TosnHOE TepMuUeckoe conpoTuBIIeHUE Teronepenayn. [lepenaya TennoTsl uepes
UWIMHIPUYECKYIO CTEHKY

TennoBas IIPOBOAMMOCTE CTCHKH. TenmoBoe TEPMHUUICCKOC COIIPOTHUBIICHUEC

OCHOBHBIE TTOJIOKCHHS TCINIOOTAA4HU IIpH CBO6OI[HOM JBHXXCHHH XUJIKOCTH

3aB. kadenpoii
«TennorexHuka v ruIpaBINKa» P.A-B. Typinyes

MuHHCTEpCTBO HayKHU U BhICIIET0 oOpa3oBaHus PO
I'po3HeHCKHUI rocynapcTBEHHBIH HE(PTIHOH TEXHHICCKUN YHUBEPCUTET UM. akaa. M./l. MIIUTHOHITUKOBA
WHCTUTYT 3HEPreTHKH
Kagpeopa «Tennomexuuxa u cudpasnuxa

Buaer Ne 9

| mexywuin Konmpoaob 3nanuil

JuctmiuimHa: «TerioMaccooOMEHHBIE TPOIECChl YHEPTETUKU, METOJIbI PACUYETa)
Cemectp - 2

JIuHelHOe TepMUYECKOE CONMPOTUBIIEHUE Temtonepeaaun. Kpurnueckuii auamerp
LHMIMHIPUYECKON CTEHKU

OxnaxeHue, HarpeBaHle HeorpaHUUEHHOM IJIaCTUHBI, IUJIMH/PA U 1apa IPU FPAHUYHBIX
ycnoBusix 1,2,3 pona

Tennootrmaga ITIPU BBIHYKACHHOM JBUKCHUU KUJIKOCTH. Tenmoornaua Ipu CBO60)1HOM
JABHKCHHUH OKOJIO l"OpI/I3OHTaJ'H>HOI‘/’I Tp}I6I>I, B OI'pAHUYCHHOM ITPOCTPAHCTBE

3aB. kadenpoit
«TernoTeXHNKa U THIPABIUKA» P.A-B. Typnyes

MuHHCTEpCTBO HAYKH U BEICIIETO 0Opa3oBaHus PD
I'po3HeHCKHI rocynapcTBEHHBIH He(DTSHON TEXHHYSCKHIH YHUBEPCUTET UM. akal. M.Jl. MumnoHmuKoBa
HHcTuTyT S3HEpreTUKU
Kagpeopa «Tennomexnuxa u cuopasiuxa

Buaer Ne 10

| mexywiuit KOoHmpoJib 3HaAHUIL

HucrumimHa: «TemmoMaccooOMeHHbIE TIPOLECChl YHEPTeTUKH, METOIbI PacdeTar
Cemectp - 2

Hepe;laqa TCIJIOTHI YCPE3 HNIAPOBYHO CTCHKY. O606H.ICHHLII71 MCTO/] PCIICHHUA 3a1a1
TCILJIOMIPOBOAHOCTU B l'IJ'IOCKOI\/'I, HHHHHHpHQCCKOﬁ n maposoﬁ CTCHKax

ITonnoe TCPMHUYCCKOC COIMMPOTHUBIICHUC TCIUIONICPCAAYN. Hepe;laqa TCIIJIOTHI UCPE3
MUIMHAPUYICCKYIO CTCHKY

Tennoonlaqa IIPpU BBIHYKACHHOM IIPOJOJIbHOM OMBIBAHUH IUIOCKOM ITOBEPXHOCTH.




KoaddunuenTs! Temnoornaun

3aB. kadeapoii
«TennorexHuka u TUIPABINKAY P.A-B. Typnyes

MuHHCTEpCTBO HAYKH M BEICIIETO 0Opa3oBaHus PD
I'po3HeHCKHI rocynapcTBEHHBIN HETIHON TEXHHYECKUH YHUBEpCUTET UM. akan. M.Jl. MmumnoHm#uKoBa
WHCTUTYT 3HEPreTUKHI
Kagpeopa «Tennomexuuxa u cuopasniuxa

Bujer Ne 11

| mexywiuit KonmpoJib 3HaHUIL

Juctumumza: «TermnomaccooOMeHHbIE TPOIECChl YHEPTeTUKU, METOJIBI PACUETa)
Cemectp - 2

Tennonepez[aqa MCIKAY ABYMS JKUAKOCTAMU YCPE3 pA3ACIIAIOIIYIO UX CTCHKY

Tennonepez[aqa uepe3 OHHOCHOﬁHYIO u MHOFOCHOﬁHym HMUINHAPUYICCKYHO CTCHKY

[[TapoBble ¥ TrOpPU3OHTAIbHBIE LWIMHAPUYECKHE TpociaoWku. Temnoornada 1pu
€CTECTBEHHON KOHBEKIIUU.

3aB. kadenpoii
«TennorexHuka v ruIpaBInKa» P.A-B. Typnyes

MuHHCTEpCTBO HAYKH U BEICIIET0 0Opa3oBaHus PD
I'po3HeHCKHI rocynapcTBEHHBIH HE(PTIHONH TEXHHICCKUN YHUBEPCUTET UM. akaa. M./l. MIUTHOHITUKOBA
WHeTuTyT 3HEpreTHKH
Kagpeopa «Tennomexuuxa u cudpasnuxa

Bujer Ne 12

| MEeKYU{Uil KOHMPOoab 3HAHUIL

HucuumumHa: «TermnomaccooOMeHHbIE TPOIECChl YHEPIeTUKU, METOJIbI PacyeTa
Cemectp - 2

Tennmonepenaua yepes3 IOCKYIO, [IIMHIPUYECKYTO, CPepUIECKYI0 U OpEOPEHHYIO CTEHKH.
Koaddunment rennonepenauun

ITonxHoe TEPMHUYCCKOC COIMPOTHUBIICHUC TCILIOIICpEAavN. Hepez[aqa TCIJIOTEI  4YCPE3
MUIMHAPHUYICCKYIO CTCHKY

Tennoomaqa IIpU U3SMEHCHWH arp€raTHoro COCTOsAHHA BEIICCTBA. TennooOmeH npu
KOHACHCAIIUU ITapOB

3aB. kadeapoii
«TennorexHuka v ruIpaBINKa» P.A-B. Typnyes

MuHHCTEpCTBO HAYKH H BEICIIETO 0Opa3oBaHusi PO
I'po3HeHCKHil rocynapcTBEHHBIN HE(PTIHON TEXHUYIECKUH YHUBEPCUTET UM. akaa. M./l. MIuIHoHITIKOBa
WHCTUTYT 3HEPreTUKH
Kageopa «Tennomexnuxa u euopasnuxa

Buaer Ne 13




| mexywiun konmposip 3nanuu

JuctmmuimHa: «TermoMaccooOMEHHBIE TPOIECChl YHEPTETUKU, METOJIbI PACUYETa)
Cemectp - 2

[Tyt naTeHCHbUKaUKU Temonepeaadn. MaTeHcudukamnus Temnionepenayu myTemMm
yBeJIMYEHUS KO3(PPHUIHCHTA TETUIONPOBOAHOCTH

[lepenaua TernoTs Yepe3 mapoByko cTeHKy. O000IIEHHBIA METOI PELICHHS 3a1a4
TEIUIONPOBOJHOCTH B TUIOCKOM, IMIMHIPUUECKOHN U IIapOBOIl CTEHKaX

TCHJ'IOOTI[aLIa IIpU U3SMEHCHHUH arp€raTHoro COCTOsAHUA BEIICCTBA. TennoooMeH IIpu
KOHJACHCAIIUU I1apOB

3aB. kadeapoii
«TennorexHuka v ruIpaBINKa» P.A-B. Typiyes

MuHHCTEpCTBO HayKHU U BhICIIET0 obpa3oBanust PO
I'po3HeHcKuit rocy1apCcTBEHHBIN HEPTSIHON TEXHUYECKHH YHHUBEPCUTET UM. akaa. M.J]. MUJUTHOHIIIMKOBa
HHcTUTyT S3HEPreTUKU
Kagpeopa «Tennomexnuxa u cuopasiuxa

Bujer Ne 14

| mexywuin Konmposob 3nanull

Juctmmumna: «TeromaccooOMeHHbIE TPOIECChl YHEPTeTUKU, METOJIBI PACUETa)
Cemectp - 2

TeronpoBogHOCT, B cTepikHE  (peOpe) MOCTOSIHHOTO — MOMEPEYHOTO  CEUCHUS.
JuddepennnanbHoe ypaBHEHHE U €T0 PEIICHHE

Tennonepe):(aqa MCIKAY ABYMS JKUAKOCTAMU YCPE3 pA3ACIIAIOIIYIO UX CTCHKY

Anpokcumanus npoduiis TeMmnepatypsl. [lepexo 1aMuHapHOTO TeueHHs B TypOyJIeHTHOE

3aB. kadenpoit
«TermoTeXHNKa U THIPABIUKA» P.A-B. Typnyes

MuHHCTEpCTBO HAYKH H BhICIIETO 0Opa3oBaHusi PO
I'po3HeHCKHUI rocynapcTBEHHBIH HE(PTIHON TEXHHISCKUN YHUBEPCUTET UM. akaa. M./l. MIIUTHOHITUKOBA
WHeTuTyT 3HEpreTHKH
Kagheopa «Tennomexuuxa u cudpasnuxa

Bujaer Ne 15

| mexywiuit Konmpoib 3HaHU

HuctumumHa: «TeromaccooOMeHHbIE MTPOIEcChl YHEPIeTUKU, METOJIbI PacUeTa
Cemectp - 2

OpebpeHnre MOBEPXHOCTH HAarpeBa Kak crocod MHTEHCU(UKAITUHN TIPOIlecca TeIIonepeaavn

Tennonepejlaqa MCKAY ABYMS JKUAKOCTAMHU YCPE3 pa3aACIAIOIIYIO UX CTCHKY

Tennootnaua npu JaMUHApHOM pexxkuMe. TernooTjaua npy BSI3KOCTHO-TPaBUTALMOHHOM
pexume

3aB. kadeapoii




‘ «TermmoTexHuKa U TuIPaBINKa» P.A-B. Typnyes

MuHHCTEpCTBO HayKHU U BhICIIEro oOpa3oBanusi PO
I'po3HeHcKui rocyapcTBEHHBIN HEPTSIHON TEXHUUECKUH YHUBEpCUTET UM. akaa. M./l. MumnoHIKoBa
HHCTUTYT 3HEPreTUKHI
Kagpeopa «Tennomexuuxa u cuopasniuxa

Bujer Ne 16

| mexywun konmpoip 3nanuu

Huctumumza: «TermomaccooOMeHHbIE TPOIECChl YHEPTeTUKU, METOJIBI PACUETa)
Cemectp - 2

Temmonepenaua yepe3 peOpUCTyIO TWIOCKYIO cTeHKY. Koaddunuent agdextuBHoCTH pedpa

Temnonepenaya yepe3 MIOCKYIO, WIMHAPUICCKYIO, CPEPUIESCKYIO0 U OPEOPEHHYIO CTCHKH.
Koadduruent Ternonepenaun

Temnootnaua Ipu Typ6y.]'IeHTHOM PEKHUME. Tennootrnaua IIpH MEPEXOAHOM PEIKUME

3aB. kadeapoii
«TennorexHuka v ruIpaBInKa P.A-B. Typnyes

MuHHCTEpCTBO HayKH U BhICIIET0 obpa3oBanust PO
I'po3HeHcKuit rocyapCTBEHHBIN HEQTAHON TEXHUYECKHH YHUBEPCUTET UM. akaa. M.J[. MuumoHIuKoBsa
MHcTUTyT S3HEPreTUKU
Kagpeopa «Tennomexnuxa u cuopasiuxa

Bujer Ne 17

| mexywiuit Konmpoib 3HaHU

Hucrumimza: «TemmoMaccooOMeHHbIE IPOLECChl YHEPTeTUKU, METOIbI PacueTar
Cemectp - 2

TemnonpoBoIHOCTH OAHOPOJHOTO LMIMHAPHUUECKOTo cTepxHs. [lepeHoc TemioTs! o
TemnnoBoi MOTOK ¢ MOBEPXHOCTH cTepkHA (pedpa). TenaonpoBoHOCTh UIMHAPUYECKON
CTEHKHM, cTepxkHIo (pedpy). Temnosas uzonsauus. Kputnueckuii fuamerp TemnioBoi
n3osAnun. Beibop 3ppexTuBHOIN H3011MHU 10 €€ KPUTUYECKOMY AUAMETPY

[Tytn uaTeHcuduxanuu Terionepeaaun. MHTeHcupukamms Temionepeaadn myTemMm
yBenudeHus1 Ko PuieHTa TerionpoBoIHOCTH

TenmooTaada B mepoxXoBaThIX TPyOax.

3aB. kadeapoii
«TennorexHuka v ruIpaBINKa» P.A-B. Typnyes

MuHHCTEpCTBO HAYKH H BEICIIETO 0Opa3oBanusi PO
I'po3HeHCKHil rocynapcTBEHHBIN HE(PTIHON TEXHHYECKUH YHUBEPCUTET UM. akaj. M.J[. MmmroHmukoBa
HHucTuTyT 3HEPreTHKN
Kagpeopa «Tennomexuuxa u cuopagruxa

Bujer Ne 18

| mexywiuit Konmpoib 3HaHUl




JuctmmumHa: «TermomaccooOMEHHBIE TPOIECChl YHEPTETUKU, METOJIBI PACYETa)
Cemectp - 2

AHauTHYECKOE ONHCaHHE mponecca HeCTaHHOHapHOI;'I TEILIOIPOBOJHOCTH

TernonpoBoIHOCTH B cTEpakKHE (pedpe) MOCTOSHHOTO MONEPEYHOrO CEUCHUS.
HuddepenunanbHoe ypaBHEHHE U €TO PEIICHHE

Temnootnaya npu MoNepeyHOM OMBIBAaHUU IyYKOM TpyO. XapakTep TeUeHHS KUIKOCTH B
MyuKe.

3aB. kadenpoit
«TennorexHuka v TUIpaBINKay P.A-B. Typnyes

MHUHHUCTEPCTBO HAYKH U BhICIIEro oopazoBanust PO
I'po3HeHCKui rocy1apCTBEHHBINH HEQTSIHON TEXHUUECKHH YHHBEpCUTET UM. akaa. M.Jl. MumnoHIKkoBa
HHcTuTyT S3HEpreTUKU
Kagpeopa «Tennomexuuxa u euopasiuxa

Buaer Ne 19

| mexywuin Konmpoaob 3nanull

Juctmmumna: «TermomaccooOMeHHbIE TPOIECChl YHEPTETUKU, METOJIBI PACUETa)
Cemectp - 2

OHpGZ[GJIeHI/Ie KOJIMYECTBA TCIIJIOTHI, OTAaAHHOI'O IUTAaCTHHOM B IMPOLCCCC OXJIAKIACHHUA

OpeOpeHne MOBEPXHOCTH HArpeBa Kak Crioco0 MHTeHCHU(UKAIMH MTPOIIecca TeIUIoNepeIadn

TennooOMeH mpu KOHJIGHCAIIMHU YUCTOTO Mapa. Buapl KOHaeHCAIUN

3aB. kadeapoii
«TennorexHuka v rUIpaBINKa» P.A-B. Typnyes

MuHHCTEpCTBO HAYKH H BhICIIETO 0Opa3oBaHusi PO
I'po3HeHCKuit rocyiapCTBEHHBIN HEQTAHON TEXHUUECKUH YHUBEPCUTET UM. akaa. M.J]. MuuTHOHIIMKOBa
HHcTuTyT S3HEpreTUKU
Kageopa «Tennomexuuxa u cudpasnuxa

Bujer Ne 20

| mexywiuit Konmpoib 3HaHUl

HucrumimHa: «TemmoMaccooOMeHHbIE TIPOLECChl YHEPTeTUKH, METOIbI PacdeTar
Cemectp - 2

OxnaxaeHue (HarpeBanue) 0€CKOHEYHO JUIMHHOTO MHApa. Onpeenenne KonyecTBa
TETUIOTHI, OTJTAHHOTO IIUJIUHIPOM B MPOIIECCE OXJITAKICHUS

Tennmonepenaua yepe3 peOpHUCTyIo TWIOCKYIO cTeHKY. Koaddunment agdextuBHocTH pedpa

KonrakTtHblii TermnoooMeH. OCHOBHOM 3aKOH KOHBEKTHBHOT'O TEIUIOOOMEHA. Y paBHEHHE
Herorona-Puxmana. Koag¢umument Termnoornaun

3aB. kadenpoit
«TermoTeXHNKa U THIPABIUKA» P.A-B. Typnyes




MHUHHUCTEPCTBO HAYKH U BhICIIEro oopazosanust PO
I'po3HeHCKHl TOCYIapCTBEHHBINH HEPTIHONW TEXHUISCKUH YHUBEpCUTET UM. akaa. M.J[. MuIIHOHITMKOBA
WHCTUTYT 3HEPreTUKHI
Kagheopa «Tennomexuuxa u euopasniuxa

Bujaer Ne 21

| mexywiun konmpoip 3nanuu

JuctmmumHa: «TeroMaccooOMEHHBIE TPOIECChl YHEPTETUKU, METOJIbI PACUYETa)
Cemectp - 2

[TpubnkeHHbIe METObI PEIICHUS 33/1a4 TEIJI0NPOBOAHOCTH. MccnenoBanue nporeccos
TEIUIONPOBOAHOCTH METO/I0M aHAJIOTUi

TennonpoBoAHOCTH OJAHOPOIHOTO HUIMHAPUUYECKOro cTepxHs. [lepeHoc TeniaoTs mo
TennoBoii MOTOK ¢ MOBEPXHOCTHU CTepxkHs (pedpa). TermonpoBOAHOCTh HIINHAPUYECKOM
CTeHKH, cTepkHIo (pedpy). TeruoBas uzonsuus. Kputnueckuii tuamMeTp TEmI0BOM
u3ossun. Bei6op 3 PpexTUBHOM U30IAIMH 110 €€ KPUTHIECKOMY THaMeTpy

Huddepenunanbupie ypaBHeHUs TemioooMeHa: HaBbe-CTokca - ypaBHEHUE IBUKEHUS
Bs3KOM kuakoct, Pypne — Kupxrodda- ypaBHeHHE TEIUIONPOBOJHOCTH ISl TOTOKA
JBHKYILEUCS )KUJKOCTH. Y DPaBHEHHUE SHEPTUU. Y PAaBHEHHE CILIOIIHOCTH. Y CIIOBHS
OJIHO3HAYHOCTH

3aB. kadenpoii
«TemnorexHuka v ruIpaBIvKa» P.A-B. Typnyes

MuHHCTEpCTBO HAYKH U BEICIIETO 0Opa3oBaHus PD
I'po3HeHCKHUI rocynapcTBEHHBIH He()TSHON TEXHHYCSCKIH YHUBEPCUTET UM. akad. M./]. MIuIHoHITUKOBa
WHeTuTyT 3HEpreTHKH
Kagheopa «Tennomexuuxa u ecuopagiuxa

Buaer Ne 22

| MEeKYU{Uil KOHMpPOoab 3HAHUIL

HucuumumHza: «TermnomaccooOMeHHbIE MTPOIECChl YHEPIeTUKU, METOJIbI PacyeTa
Cemectp - 2

OcoOeHHOCTH Tiepeaydl TEIIOThl MPH B3aWUMHOM KOHTakTe JABYX Tel. KoHTakTHOe
TepMHUYEcKoe conpoTuieHre. HectarmonapHslii mpo1ecc TemIonpoBOJHOCTH

OnpeneneHHe KOJIMYECTBA TCIIJIOTHI, OTAAHHOT'O IUTAaCTHHOM B MMpOoUCCCe OXJIAKIACHUA

I'mapoarHaMu4eCcKnid ¥ TENIIOBOW MMOIPAHUYHBIE CJIOU. Y CIIOBHS IPUJIUNIAHUSA. Y paBHEHUE
TEILIOOTIa4l

3aB. kadeapoii
«TennorexHuka v ruIpaBINKa» P.A-B. Typnyes

MuHHCTEpCTBO HAYKH H BEICIIETO 0Opa3oBaHusi PO
I'po3HeHCKHil rocynapcTBEHHBIN HE(PTIHON TEXHUYECKUH YHUBEPCUTET UM. akaa. M./l. MIuIHoHIMKOBa
HHucTuTyT 3HEPreTHKN
Kagpeopa «Tennomexuuxa u cuopagiuxa

Bujaer Ne 23




| mexywiun konmposip 3nanuu

JuctmmuimHa: «TermoMaccooOMEHHBIE TPOIECChl YHEPTETUKU, METOJIbI PACUYETa)
Cemectp - 2

1 | AuddepennmanbHoe ypaBHEHHE TEIUIONPOBOAHOCTH

2 | OxnaxnaeHnue (HarpeBanue) OECKOHEYHO JIMHHOTO muiuHApa. OmpeneneHue KOINYecTBa
TCIUIOTHI, OTAAHHOTO HUJIMHAPOM B ITPOLCCCC OXTIAKACHUA

3 | 'mapoauHaMuyecKuii MOrpaHUYHbBIN ciioi. TermoBoi morpaHuyHbIi ciioi. TypOyaeHTHBIH
MEPEHOC TETIOTHI ¥ KOJTMYECTBO JIBUKEHUS

3aB. kadenpoit
«TennorexHuka v ruIpaBINKa» P.A-B. Typinyes

MHUHHUCTEPCTBO HAYKH U BhICIIEro oOpazoBanust PO
I'po3HeHCKuit rocy1apCTBEHHBIN HEPTSIHON TEXHUUECKHH YHUBEpCUTET UM. akaa. M.Jl. MunoHIKkoBa
MHCcTUTyT S3HEPreTUKU
Kagpeopa «Tennomexnuxa u cuopasiuxa

Bujaer Ne 24

| mexywuin Konmposiv 3nanull

Juctmmumna: «TeromaccooOMeHHbIE TPOIECChl YHEPTETUKU, METOJIBI PACYETa)
Cemectp - 2

1 | YcnoBus 0JHO3HAUHOCTH WUJIM KPAEBbIE YCIOBUS TEIUIONPOBOAHOCTH. TeII0NpOBOAHOCTh
IIPY CTAMOHAPHBIX YCIOBUAX

2 OxnamneHHe (HarpeBaHHe) OCCKOHEYHO JJIMHHOT'O HUJIMHApPA. OnpeneneHHe KOJIMYCCTBA
TCIJIOTHI, OTAAHHOTO HUJIMHAPOM B ITPOLECCCE OXTIAKIACHUA

3 | Hucno Hyccenbra. Yncno Peitnonbaca. Yucno Ilekne. Yneno I'pacroga. Yucno Ditnepa.
Yucno ITpanarns

3aB. kadenpoit
«TernoTeXHUKa U THIPABIUKA P.A-B. Typnyes

OO0pa3sen TeCTOB K NEPBOMY TeKyLIeMY KOHTPOJIIO

TEIUVIOTEXHHKA TECT Nel
|. AOcoaioTHasi BJIAKHOCTHL XapaKTepU3yeT:
a) Maccy BOASIHOIO Napa, KOTOPasi CoAepKuTcst B 1M° BJIAaXKHOIO BO3AyXa;
0) Maccy BOJbl, KOTOPasi COAeP:KUTCS B 1M? BJIaXKHOIO BO3AyXa;
B) MaccCy BOASIHOI'O Mapa B rpaMMax, NPpUXOAserocss Ha 1kr abCcoJIl0THO CyX0ro
BO3/1yXa;

I') MacCy HACBILIEHHOI0 BOASIHOIO apa HajJ 00beMoM BOAbI B1 m3




Il. OrnHocuTeNbHAS BIAKHOCTH BHIPAKAETCS YyPABHEHHEM:

1.pv=RT . 2 (P:& ;3. Praoeec :&;&;
Py Py Py
4, d=IOOO-M“ 5 I=h, +hH'L 6. d =622 (oz-pH
M, 1000 B-10° —¢-p,

Il. Iuddepenunannnoe ypasnenue nepsoro 3aKoHa TepMOIHHAMUKH NPH ABHKeHnH 1

KI' ra3a 1o KaHajy (4epe3 coIJio) uMeeT BU/:
2

d
1. Ag=dU+Pdo 2. dg=du+dl' +%

2 2 W2 )
3. Qunews = ho- D1+ +[ﬁj 4. lo=7°=—jv-dp=h1—h2

mexH
2 P1

V. CKOpOCTb ra3a Ha BbIX0/J€ U3 CYy;KUBAIOIIECI0 COIJIA ONIPEACTAACTCSH 110 YPABHEHUIO

Kp

k-1
1. W, = z.é-Pl 'V1{1_BkJ 2. CKp = |2kRT 3. CKp =

ConJjoM Ha3bIBaeTCH:
KanaJji, B KOTOPOM ¢ yMeHbIlIEHUEM /IaBJIeHHs CKOPOCTH I'a30BOr0 MOTOKA BO3PACTAET;

KaHaJ'I, B KOTOPOM ¢ YMEHBIICHUEM TABJCHUNA CKOPOCTDL ra3oBoro nmoToxka CHUKa€TCs

w n e <

KaHaJ'I, B KOTOPOM CKOPOCTDb Ira3a YMECHLIIIAECTCH, a JaBJICHHUE BO3PACTACT,

V1. TensonposoanocTs —3T0 NMpomece nmepenoca TemIoThl (00MeH BHyTpeHHel
JHepruei):

1. OrTena k teay; 2. BuyTpu Tesa; 3. B merajuiax u iu3jieKTpUKax

4  CTpPYKTYPHBIMH YaCTHLAMH BelleCTBAa — MOJIEKYJIAMH, AaTOMaMH, 3JIEKTPOHAMH B

CILJIOIIHOM cpeje NMPH HAJIMYUM I'PAIMEHTa TeMIepaTyp.

VII. B kakux Teiax mpomece TenJionpoBOAHOCTH 00ycJioBjeH audy3ueil MoIeKy u

aToOMoOB?
1. B:xuakoctax; 2. B meramnaax; 3.Brasax 4. B qudiaexkrpukax
VIIIl. Ykaxure 3akon ®ypoe:
ot ot
1. Q=xHAt; 2. q:ia—; 3. 0. :—ﬂa—der; 4. O=alt, —t,,)H
n n

IX. 3akon Buo — ®ypne popmMyMpyioT TaK:



1. BekTop yeJbHOI0 TENJI0BOI0 NOTOKA MPSIMO NPONOPUUOHATEH TPAIHEHTY
TeMIepaTyphl;

2. Ilpu nOCTOSIHHOM 1aBJIECHMH M HEM3MEHHOM Macce ra3a o0beM rasa HU3MeHsIeTCs
NPSAMO NPONOPUMOHATBHO U3MEHEHUIO A0COJIOTHBIX TeMIIEPaTyp;

3. U3nyuarejibHasi CIOCOOHOCTH A0COTIOTHO YE€PHOTI'0 TeJIa MPSIMO
NMPONOPUMOHAIBLHA YeTBEPTOI CTeNeHn ero a0COJIIOTHON TeMIepaTyphbl.

4. Ilpu NoCTOAHHOM TeMIlepaType BEKTOP TENJI0BOI0 MOTOKA M JIMHUM TEIJIOBOI0 10-
TOKA OPTOrOHAJIbHBI K M30TEPMUYECKUM MOBEPXHOCTAM

X. B KakoM ciy4ae rpajHeHT TeMIepaTypbl HAuOoIbLIHii?

1. A-1 _ 1

2. A-2 q=idem 2

3. A-3 3

4. A—4 ty o 4
P N N

XI1. Yro HaspiBaeTcs TeMnepaTypHbIM moJiem?
1. 3HayeHume TeMmepaTyp B pa3Hoe BpeMs
2. CoBOKYNHOCTH TeMIepaTyp (ee 3Ha4YeHHii) BO BcexX TOUKaX
H3y4aeMoOro NpOCTPAHCTBA VI KAa’KI0I0 MOMEHTA BpEMEHH
3. 3HaveHuHe TeMmepaTyp Teja

4. CoBOKYNHOCTH TeMIepaTyp (ee 3HAYEHMIi) BO BCceX TOYKAX TeJia

XIl. Kakoii nap naspiBaercsi HaChbIIEHHBIM?

1. lap, HaxoaAAMMIICA HAX MOBEPXHOCTHIO KHAKOCTH

2. Ilap, Haxoasuiics B TePMHYECKOM M JMHAMUYE€CKOM PABHOBECHH C KMKOCTbIO, U3
KOTOpOii OH o0pa3yercs.

3. [lap, conep:xammii MeIbyaiilMe YaCTHIbI )KMIAKOH (a3bl

4. I1ap, He coaep:KaAMil JKUIKOCTH

TEITVIOTEXHUKA TECT Ne2

|. T'paauent TemmepaTypsbl ecTh:
1. BekTop, HanpaBJIeHHBIH 110 HOPMAJIU K U30TEPMUYECKOM IOBEPXHOCTH B
CTOPOHY YOBIBAHHUS TEMIIEPATYPbI U YHCJIEHHO PaBHbIH NPOU3BOIHOI OT
TEMIIEPATYPbI 10 3TOMY HANIPABJICHHIO;



2. BekTop, HanpaBJ/IeHHBIH Mapa/lJIeIbHO H30TEPMUYECKO MOBEPXHOCTH U
YHCJICHHO PABHbIN NPOU3BEICHUIO TEMIIEPATYPhI HA IJIOIIAAb IIOBEPXHOCTH

3. BekTop, HanpaBJIeHHBIH 10 HOPMAJIU K H30TEPMUYECKOM NIOBEPXHOCTH B
CTOPOHY BO3pPacTaHHUs TeMIIEPATYPbl H YHCJICHHO PABHBII IPOU3BOAHOM OT
TEeMIIEPATYyPhI 10 3TOMY HANIPABJICHHIO;

4. IInoTHOCTH TEMI0BOr0 MOTOKA MPOXOASAIIEr0 Yepe3 0JHOPOAHYIO IJIOCKYIO
CTEHKY

I I Ykaxure 3aBUCHMOCTD JJIs pacdueTra TenJaoBOoro noToxka 4epe3 nnJInHAPUICCKYH0
CTCHKY:

t, —t t, —t s L 0. t,—t

1. - cl c2 —_ _cl 02; 2. R — Rﬂf: _|1 3 —_cl c2

Q 1 .4 R *iz_ll'iz_llFﬂ,, Q R,

271 d,
t, -t t, -t

4. Q: cln c(n+1) _ cln c(n+l); 5. Rg :im%, 6. Q:qF :(tcl_tcz)ﬁ
TR Z@ 21 d, 5
T 5FA

I11. Jns neperperoro mapa xapakrepHo ciexyionmee:

1. JlaByieHue neperperoro (MM HEHACHIIIEHHOT0) Napa Bbillle JaBJIeHUs] HACHIIIEHHOT 0
napa, a ero yJaeJbHbli 00beM 00JIb1IIEe YIeJbHOr0 00beMa CYXOro HACBIIIEHHOI'0 apa.

2. TemnepaTtypa neperperoro (M HEHACHIIIEHHOT0) Mapa BbIllle TEMIEPATYPbI
HACBIIIEHHOT'0 NIAPa TOI0 7Ke JABJICHUS, 4 er0 yAeJbHbI 00beM 00J1b11Ie YAeIbHOI0 00beMa
CyXOro HACBhILIEHHOT0 Mapa TOro Ke J1aBJIeHUs.

3. Temnepatypa neperperoro (MM HEHACHIIIEHHOI'0) IAPA BbILE TEMIIEPATYPbI
HACBIIIEHHOT0 Napa TOrO0 e 1ABJIEHUS, a ero yJAeJbHbli 00beM MeHbIlle YAeJIbHOI0
o0beMa CyXOro HaChbIIIEHHOI0 Mapa TOro Ke JaBJICHUS.

4. TemnepaTypa u 1aBJieHUE NepPerpeToro (MM HEHACHIIIEHHOT0) NMapa BhIlle
TeMIIePATyPhl BJIAKHOT0 M1apa, a ero yAeJdbHblil 00beM He H3MEeHseTC .

V. Ykaxnre pazMmepHocTh TemioBoro moroka Q
1. Jx/cex; 2. Br/M?; 3.Kkan/ cek M?; 4. JIa/M? cek

V. Baiarocoaepskanne BO3IyXa BHIPA/KAETCSl YPABHEHHEM:

1. p'V=R'T . 2. (P:& ;3. (Pt<100°C:&Ep_H;
Py Ps  Pu

4. dZIOOO'M” 5. 1=h, +hH'L- 6. d =622 (Dz.p”
M 1000’ B-10° —¢-p,

V1. AGcomoTHast BJIaKHOCTL XapaKTepU3yeT:
1. Maccy BOaASIHOTO Iapa, KOTOPas coaepskuTesi B 1M° BaakHOro Bo3ayxa.

2. Maccy Boabl, KOTOpasi coaepKuTcst B 1M? BJIaKHOI0 BO3ayXa.
3. Maccy BoASIHOTO apa B rpaMMax, NpUXoasimerocsi Ha 1kr abcoJIlTHO CyX0ro
BO31YyXa.

4. Maccy BOASIHOTO apa npuxojasimerocs Ha 1 j1. Bo3ayxa



VIIl. Buaaxnbli Bo3ayx - 310:
a) cMech BOJbI U CYX0ro BO31yXa
0) cMech CyX0ro BO3AyXa M BOASIHOTO Mapa
B) CMeCh BOASIHOTO Napa U BOJAbI
I) BCe OTBETHI BEPHbI

VIIIl. JIpoccennpoBanmem uim MATHEM raza Ha3bIBaeTCs:

1. SiBienme, 3akiiovarouleecsi B MOHUKEHHH [aBJIeHUs] TMPH TNPOXOKIEHHH Tra3a
yepe3 cy:KeHHE TPYOONpoBoaa;

2. sSIB1eHue, 3aKJTI0YAIOLIIEECS] B IOBBIIIEHUH JABJICHUsI TPH MPOXO0KIEHHH ra3a
Yyepe3 cy:KeHHe TPYOONpoBoaa;

3. sIBaeHue, 3aKiTI04YAIOIIEECS B IOHUKEHUU TEMIIEPATYPhI PH MPOXO0KIEHNH ra3a
yepe3 cy:KeHHe TPYOONpoBoaa;

IX. Kosppuuuent norepu cKopocTH onpeaesieTcsi Mo ypaBHEHHIO:

J— pl'[ ~ pH W _ pr[ (P'p
1' <100° __:_’2 c:_() 3 __,4 n .
e "W T P TR ema

H H H

X. YTo Ha3bIBaETCA TEMIEPATYPHBIM MOJieM?
1. 3HayeHme TemMmepaTyp B pasHoe BpeMsl
2. CoBOKYNHOCTH TeMIepaTyp (ee 3Ha4YeHHii) BO BceX TOUKAX
M3y4aeMoro MpoCTPAHCTBA IJISl KasKA0T0 MOMEHTAa BpeMeHH!
3. 3HaueHHe TeMIepaTyp TeJja
4. CoBOKYNHOCTH TeMIlepaTyp (ee 3Ha4YeHHii) BO BceX TOUKaX

TEJIA

XI. B kakom ciiyuae rpagueHT TeMIepaTypbl HAUMEHbIIHii?

1. A-3 A M A
2. A-4
3. A-1 _ 1
4. A-2 g =idem 2
5 3
1 [« )
/\/\4

XI1. Ykaxure ypapHenne 1ByMepHOro TeMnepaTypHOIo moJist



Lt=1(xy,2) =0 2= =y, -0 3
ot oz

t= f(x,r);ﬂ:ﬁzo;
oy oz

4. t= f(x);ﬂ=o;@=ﬂ=o
ot oy oz

TEIUVIOTEXHHUKA TECT Ne3

|. Temnoconep:kanue BIa:KHOIO BO3IyXa BbIPAKAETCS] yPABHEHHEM

1. pv=RT . 2 (P:p_rI ;3 Praonoec :&Ep_ni
Pu Py Pu
4. d=1000-M" 5 I=h, +hH'L- 6. d =622 (oz-pH
M, 1000° B-10° —e-p,

Il. OrHOCHTeTbHAS BJIAKHOCTD - 3TO:

2) OTHOLIEHHE KOHIEHTPAIMH BOASIHOIO NAPa HEHACHIIIEHHOr0 BO3yXa WJIM ra3a K
KOHIIEHTPAIMH BOASHOI0 NAPA HACHIIIEHHOI0 BO3/YyXA WJIH Ira3a NPH 0OAMHAKOBbIX
TeMIepaTypax u JaBJeHHSX

0) OTHOLIEHHE MACChI BOASHOIO NAPA HEHACBHIIEHHOr0 BO3yXa MM Ia3a K
KOHIIEHTPALMH CYXOI'0 BO3yXa HJIH I'a3a NPH OJHHAKOBBIX TEMIIEPATYPAX H AABJICHHSAX

B) Macca BOASIHOIO Mapa B rpaMmax, NpuxXoAsmasics Ha 1Kr a0coJa0THO cyXoro
BO3/IyXa

I) OTHOLIEHHE MACCHI BOASTHOTO IIAPA HEHACBILIEHHOr0 BO3AYyXa WJIM ra3a K
KOHIEHTPAIMH CYX0ro BO3yXa WJIM ra3a NpH Pasau4HOM TeMIIePaType v JaBJICHUH

I1l. Kospduunentom norepu 3nepruu Ha3bIBaeTCs:

1. OTHOIIEHHME PA3HOCTH PACNOJIATaeMOrI0 1 IeiCTBUTEILHOIO TEIJIONepenagoB K
pacnoJiaraeMomy Telionepenany;

2. OTHOLIIEHHE CYyMMBI PACNOJIaraeMoro M AeiiCTBUTEILHOTO TENJIONepenaaoB K
pacnojiaraeMoMy TenJionepenany;

3. PazHOoCTBh MeKI1y 3aTPaYeHHOI JHeprueil ¥ Npou3BeleHHOoil padoToii.

V. Kosppuuuent norepu 3Heprun onpeaesiercsi o ypaBHeHHIO:

Ah, W;

_ Ah-ah, . 2
Ah W

P,
T 2. Imm:—fudp; 3N =

P

1. &

V. lu¢pdysopom HasbiBaercs:

1. KanaJj, B KOTOPOM ¢ yMeHblIeHHEM /IaBJIeHHsI CKOPOCTh Ia30BOr0 MOTOKA CHHKAETCS;



2. Kanai, B KOTOpPOM ¢ YMEHbIIIEHHEM 1aBJIeHUsI CKOPOCTh Ira30BOro MOTOKAa
BO3pacTaer;

3. Kal—[a.]'[, B KOTOPOM CKOPOCTb Ira3a YMECHLIIIACTCH, a JaBJICHHUE BO3PACTaCT,

V1. Kak nepenaercs Tenjora BHyTpH TBEpPAOro Tesia?
1. TemnonpoBoaHocthio; 2. KonBexumeii; 3. CoBMeCTHO KOHBeKIHeH 1
TEMJIONMPOBOIHOCTHIO;

4.CoBMeCTHO TENJONMPOBOAHOCTBIO U H3JTYYCHHUEM.

VIl. VYkaxure pasMepHOCTb TEMIOBOIo MoToKa Q
1. Txx/cex; 2. Br/m?; 3. Kkau/ cex M?; 4. JI:k/M? cex
VIIl. 3akon Buo — ®ypne popmyaupyIoT TaK:

1. BeKkTOp y/€IbHOI0 TENJI0OBOI0 MOTOKA MPAMO NPONOPUMOHAJIEH TPATUEHTy
TeMIIepaTyphl;

2. Ilpu nmocTOSAHHOM JaBJIeHMH W HEeM3MEHHOW Macce ra3a o0bem raza H3MeHsieTCs
NpPSIMO NPONOPUHMOHAIBHO H3MEHEHH IO a0COJIOTHBIX TeMIIepaTyp;

3. UznyuarejibHasA CIOCOOHOCTH a0COTIOTHO YE€PHOI'0 TeJIa MPSIMO
NPONOPUMOHAIBLHA YeTBEPTOM CTeNeHHU ero adCOTITHON TeMIepaTyphbl.

4. le/I NOCTOSIHHOI TEMIIEPATYPE BEKTOP TCIVIOBOT0 IMOTOKA U IMHUM TENJIOBOIO MO~
TOKA OPTOrOHAJIBHBI K H30TCPMUYCCKUM MMOBCPXHOCTAM

I’X. Yemy paBen rpaauent remneparypbi?

1. grad t = 500° ¢/m t1=100°C

2. grad t = 250° c/m \ t,= 500C
3.gragt= 50°¢/m 0=0,2m

4.grad t= 75%¢/m i\/\/:

X. Vkaxkure ypaBHeHHE OJHOMEPHOIr0 TEMIIEPATYPHOIO IOJIsI

1.t:f(x,y,z);g:0; 2.t=1f=(Xy,7); Q:O; 3.
or oz
tzf(x’r);ﬂ=ﬂ=0;
oy oz
4.t:f(x);g:0;ﬂ:ﬂ:0
or oy oz

XI. Vkaxure kpurepuu Hyccenbra:



Hap

XIl. BiaaxupiM HaCBIIIEHHBIM NAPOM HA3LIBAETCH:

1. Tpexdga3unas cMech, COCTOSINIAS U3 BO31YXa, BOJAbI U Mapa;

2. Ilap, Haxoasinuiicsi HA/l NOBEPXHOCTBIO KUAKOCTH;

3. AByxda3Has cMeCh, IPEACTABJIAIIAA cO00H NMap ¢ B3BelIECHHbIMU B HEM KameJlbKaMu
JKM/IKOCTH;

4. Cmech BoabI U nIapa.

buiiersl KO BTOPOMY TeKylIeMy KOHTPOJII0O OCBOCHHS JUCHMILIUHBI
«TemromaccooOMeHHbIE MPOLECCH] IHEPreTUKU, METO/IbI pacyeTra »

MuHHCTEpCTBO HayKH U BhICIIETo obpa3oBanust PO
I'po3HeHCKuit rocy1apCTBEHHBIN HEQTSIHON TEXHUUECKHH YHUBEpCUTET UM. akaa. M.Jl. MusmnoHIKkoBa
MHCcTUTyT 3HEPreTUKU
Kagheopa «Tennomexuuxa u euopasiuxa

Bujer Ne 1

Il mexywuiit Konmpoasv 3nanuil

Jucrumimza: «TemmoMaccooOMeHHbIE IPOLECChl YHEPTeTUKU, METOIbI PacueTar
Cemectp - 2

1 | Tepmudeckoe CONPOTUBIICHUE TIEPEIaY TETUIOTHI. TEePMUYECKOE CONPOTUBICHUE TUICHKU
KOHJIEHCATa OT PeKMMa TEUEHHUS

2 | Ilonstue o pacqéTe CMECHUTEIbHBIX TCIJI000MEHHUKOB U O pacqéTe PCreHCPAaTUBHBIX
TEIUIO0OMEHHBIX arraparToB.

3 FI/II[paBJ'H/ILIeCKOG COIIPOTUBJICHHUC TEIIO0OMEHHBIX arraparoB.

3aB. kadenpoit
«TernoTeXHUKa U THIPABIUKA» P.A-B. Typnyes

MHUHHUCTEPCTBO HAYKH U BBICIIEro oOpazosanust PO
I'po3HeHCKHi rocyapCcTBEHHBIN HEPTSIHON TEXHUUECKUH YHUBEpCUTET UM. akaa. M./l. MunoHIKoBa
HHCTUTYT 3HEPreTUKHI
Kageopa «Tennomexnuxa u euopasiuxa

Buaer Ne 2

Il mexkywuin Konmpoab 3HaHUl

HucrumimHa: «TemmoMaccooOMeHHbIE TIPOLECChl YHEPTeTUKH, METOIbI PacdeTar
Cemectp - 2

1 | TenyioBo# MOTOK MpH KOHAEHCaMU napa. KoHaeHcanus ABMXKYIIET0Cs U HEMOIBUKHOTO
napa




HapOBBIC CUCTCMbI OTOIJICHHA BBICOKOI'O M HU3KOT'O JABJICHUA U UX PaCUCT

VYpaBHeHust  TeroBoro  Oamanca W Temwionepexayn.  CpenHenorapupMUUecKHii
TEeMIIepaTypHBII HAIOP.

3aB. kadenpoit
«TennorexHuka v TUIpaBIUKay P.A-B. Typnyes

MuHHCTEpCTBO HayKHU U BhICIIET0 oOpa3oBanust PO
I'po3HeHCKHi rocynapcTBEHHBIN HE(PTIHON TEXHHYECKUH YHUBEpCUTET UM. akad. M./]. MuimnoHmuKoBa
WHCTUTYT 3HEPreTUKH
Kagheopa «Tennomexuuxa u euopasiuxa

Buaer Ne 3

Il mexkywiuiit KonmpoJib 3HaHU

JuctumumHa: «TeroMaccooOMEHHBIE TPOIECChl YHEPTETUKU, METOJIbI PACUYETa)
Cemectp - 2

TemnoodMmen IIpu IICHOYHOM KOHIACHCAIIMU HCIIOABUXKHOI'O I1apa

[TonsaTHe 0 pacuére CMECUTEIHHBIX TEINIOOOMEHHHUKOB U O PACYETe pereHepaTUBHBIX
TEIUIOOOMEHHBIX aIapaTosB.

KOHCTPYKTOPCKI/Iﬁ n HOBCpO‘lHHﬁ TCIIJIOBBIC PACUCThI PCKYIICPATHBHOTO TENI000MEHHUKA.
CpaBHCHI/IC IMpAMOTOKA U ITPOTHBOTOKA.

3aB. kadenpoii
«TennorexHuka v ruIpaBIvKa P.A-B. Typnyes

MuHHCTEpCTBO HAYKH H BhICIIETO 0Opa3oBanusi PO
I'po3HeHcKuit rocy1apCTBEHHBIN HEQTAHON TEXHUUECKUH YHUBEPCUTET UM. akaa. M.Jl. MuutHoHIMKOBa
MHcTuTyT S3HEpreTUKU
Kageopa «Tennomexuuxa u cudpasnuxa

Buaer Ne 4

Il mexkywiuiit Konmposiv 3HAHUT

Hucrumimza: «TemmoMaccooOMeHHbIE IPOLECChl YHEPTeTUKU, METObI PacueTar»
Cemectp - 2

TypOyneHTHOE TeUeHHE IUIEHKH Ha BEPTUKAIBHOM CTeHKE. TeriooOMeH npu MmiIeHOYHON
KOHJICHCAIIUH JIBIKYIIETO TIapa BHYTPH TPYO

Metoauka TEIUIOBOrO, KOHCTPYKTMBHOIO pacdera. Buasl pacuetoB TA (TemioBow,
KOHCTPYKTUBHBIN, THAPABINYECKHMA, TIPOUHOCTHON).

BLI60p PaCUYCTHBIX MMapaMCTPOB BO3AYyXa JJIsI CUCTEM KOHAUITHUOHUPOBAHUA

3aB. kadenpoit
«TermoTeXHNKa ¥ THIPABIUKA» P.A-B. Typnyes

MHUHHUCTEPCTBO HAYKH U BBICIIEro oOpazoBanust PO
I'po3HeHCKHi rocyiapCcTBEHHBIN HEPTSIHON TEXHUUECKUH YHUBEpCUTET UM. akaa. M./l. MunoHIKoBa
HucTutyT 3HEpreTHKN
Kagpeopa «Tennomexuuxa u ecuopagiuxa

Buaer Ne 5




Il mexkywuin Konmpoab 3HaHUl

HuctumumHa: «TermnomaccooOMeHHbIE TPOIECChl YHEPTeTUKU, METOJIBI PACUETa)
Cemectp - 2

JlamuHAapHOE TEYCHHE TUICHKU KOHIeHCaTa. Termmoo0MeH mpy KaneabHOW KOHACHC AN
napa. OCHOBHBIE 33/1a4d TEIJI000OMEHA TPU KOHACHCAIINY Mapa

Bo3MOXXHOCTH HCITOJIF30BaHUS COJTHEUHOM OQHCPIHUH, APYTIUX BO300HOBJISIEMBIX HICTOYHHUKOB
AJI1 OTOINICHUA HHAWNBHUAYAJIbHBIX 3,I[aHI/II71

Bb100p TEXHOIOrMUECKONH CXEMBl CHCTEMBbl KOHIUIIMOHUPOBAHUS BO3AyXa JJIs JIIOOBIX
3aaHHbIX ycinoBuil. H-d quarpamma BiakHOTO BO3IyXa

3aB. kadenpoii
«TennorexHuka v ruIpaBInKa P.A-B. Typnyes

MuHHCTEpCTBO HAYKH U BEICIIETO 0Opa3oBaHus PD
I'po3HeHCKHUI rocynapcTBEHHBIH HE(PTIHOH TEXHHICCKUN YHUBEPCUTET UM. akaa. M./l. MIUTHOHITIKOBA
HHcTuTyT S3HEpreTUKU
Kagpeopa «Tennomexnuxa u cudpasnuxa

Bujer Ne 6

Il mexywiuit Konmpoib 3HAHUI

Juctmmumna: «TermomaccooOMeHHbIE TPOIECChl YHEPTETUKU, METOJIBI PACYETa)
Cemectp - 2

3akoH cMmemenuss Buna. 3akon Credana-bonsimana. 3akon Kupxroda. A6GcomoTHO
gyepHoe Teso. M3nyuaTenbHas ciocOOHOCTh TBEPBIX TEJI U METO/IbI €€ ONPEeeICHHS

Metoauka TCIIJIOBOT'0, KOHCTPYKTUBHOI'O pacycTa TA.

TennoobmeHHble annapatbl “Tpyba B Tpybe” (pa3bopHble 04HO- U MHOTOMOTOYHbIE).

3aB. kadenpoit
«TennorexHukKa v rUIpaBINKa» P.A-B. Typnyes

MuHHCTEpCTBO HAYKH U BEICIIETO 0Opa3oBaHus PD
I'po3HeHCKHUI rocynapcTBEHHBIN HE(PTIHON TEXHHYCCKUH YHUBEPCHTET UM. akan. M.J[. MumroHImukoBa
WHeTuTyT 3HEpreTHKH
Kageopa «Tennomexuuxa u cuopagnuxa

Buaer Ne 7

Il mexkywuin Konmpoab 3HaHUl

HuctumuimHa: «TernomaccooOMeHHbIE TPOIECChl YHEPTeTUKU, METOJIbI PacUeTa
Cemectp - 2

3akoH KocunycoB JlamOepra. TermnooOMeH n3ny4eHreM CUCTEMBI Tel B a0COIIOTHO
IIPO3pavyHoOu cpene

[InactuHyaThle TEIIOOOMEHHUKH pa3z0opHoro tuma. OrmnpeneneHUe KOHCTPYKTHBHBIX
pa3MepoB (TUIOIIAAh CEUEHHUs KaHala, YHMCIO KaHaloB, IUIOLIAJb IOBEPXHOCTHU
TEII000MEHa




[ToBepounsrii pacuer TA: Teruonepenaya 0e3 M3MEHEHUS U C W3MEHEHHEM arperatHoro
COCTOSIHUSL.

3aB. kadenpoii
«TennorexHuka v TUIpaBINKay P.A-B. TypnyeB

MuHHCTEpCTBO HAYKH M BEICIIETO 0Opa3oBaHus PD
I'po3HeHCKHil rocynapcTBEHHBIH HE(TIHON TEXHHISCKUH YHUBEPCUTET UM. akaa. M./l. MuumoHIuKoBa
WHCTUTYT 3HEPreTUKHI
Kagheopa «Tennomexuuxa u cudpasnuxa

Bbuaer Ne 8

Il mexywiuiit KonmpoJiv 3HaHU

JuctumumHa: «TeroMaccooOMEHHBIE TPOIECChl YHEPTETUKU, METOJIbI PACUYETa)
Cemectp - 2

W3nyuarenbHas ciocOOHOCTh TBEPABIX T U METO/IbI €€ onpeaeineHus. Paqnannonssiit
MeTol. MeToa peryisipHOro TeIIoBOro pexxumMa. MeTo HarpeBaHust C IIOCTOSTHHON
CKOPOCTBIO

TemoBoil KOHCTPYKTHBHBIM pacdyeT pEreHepaTUBHBIX TEMJIOOOMEHHMKOB. AmmapaThl C
KUIISIIUM CJIOEM.

Meton »sddextuBHOCTH. OmnpeneneHue KOHCTPYKTHBHBIX pPa3MEPOB KOXKYXOTPYOHBIX,
IJIACTUHYATBIX, 3SMEEBUKOBBIX TETNIOOOMEHHHUKOB.

3aB. kadenpoii
«TemnorexHuka v ruIpaBInKa» P.A-B. Typnyes

MuHHCTEpCTBO HAYKH H BhICIIETO 0Opa3oBanusi PO
I'po3HeHCKuit rocy1apCTBEHHBINH HEQTAHON TEXHUUECKUH YHUBEPCUTET UM. akaa. M.Jl. MuuTHOHIIMKOBa
HHceTuTyT S3HEpreTUKU
Kagpeopa «Tennomexnuxa u cuopasiuxa

Buiaer Ne 9

Il mexkywiuit Konmposiv 3HAHUT

Jucruminza: «TemmoMaccooOMeHHbIE IPOLECChl YHEPTeTUKU, METOIbI PacdeTar»
Cemectp - 2

OcHOBBI pacueTa TeII000MEHa U3TyUYeHUEM MEX Ty U3 TyJarollel U MOTJIONIA0IICH cpeaoit
Y TIOBEPXHOCTSIMHU HarpeBa TeII000OMEHHBIX YCTPONCTB

Bnaxuseiii Bo3myx. [loHsTHE MmapaMeTpoOB BIAKHOTO BO31ayXa (BIAXKHOCTh aOCOJIIOTHAS,
OTHOCHUTEJIbHAS, BJIArOCOJIECP)KAHHUE, SHTAIBIUS, IUIOTHOCTh, TEMIEpaTypa MO CYXOMYy U
MOKPOMY T€PMOMETPY).

OpocuTenbHbIe TEMI000MEHHUKH CMelIeHUs (I10JIble, KacKaJHble, C HACaAKOM, CTpyiiHbIE
KOMITaKTHBIE).

3aB. kadenpoit
«TermoTeXHNKa U THIPABIUKA» P.A-B. Typnyes




MHUHHUCTEPCTBO HAYKH U BhICIIEro oopazosanust PO
I'po3HeHCKHl TOCYIapCTBEHHBINH HEPTIHONW TEXHUISCKUH YHUBEpCUTET UM. akaa. M.J[. MuIIHOHITMKOBA
WHCTUTYT 3HEPreTUKHI
Kagheopa «Tennomexuuxa u euopasniuxa

Bujaer Ne 10

Il mexkywuin Konmpoab 3HaHuUl

JuctmmumHa: «TeroMaccooOMEHHBIE TPOIECChl YHEPTETUKU, METOJIbI PACUYETa)
Cemectp - 2

duznyeckas mMpupoja TeII0oBOro u3nydeHus. Kiaccudukanus moToKOB U3ITydeHuUs

Pacuer ecrecTBeHHOU BCHTUJIALIUU. 06111351 1 MECTHasd MEXaHNYCCKas BEHTUIAIUA U
a’panus

FI/II[paBJ'H/ILICCKI/Iﬁ PEXUM U COIIPOTUBJICHUEC TENI000MEHHUKOB C Hacazu(oﬁ.

3aB. kadenpoii
«TennorexHuka v ruIpaBIvKa P.A-B. Typnyes

MuHHCTEpCTBO HayKHU U BhICIIETo obpa3oBanust PO
I'po3HeHCKui rocy1apCTBEHHBIN HEQTSIHON TEXHUUECKHH YHUBEpCUTET UM. akaa. M.Jl. MusmnoHIKkoBa
WHcTUTyT 3HEPreTUKU
Kagpeopa «Tennomexuuxa u cudpasnuxa

Bujaer Ne 11

Il mexkywuiit konmposiv 3HaHULL

JucuumumHa: «TernomaccooOMeHHbIE TPOLECChl YHEPIeTUKU, METOJIbI PacyeTa
Cemectp - 2

®opmyina [lonska. VHTErpasibHbIE U CIIEKTPAIBHBIE XapAKTEPUCTUKU SHEPTUU U3ITyUCHHUS:
IIOTOK, TNIOTHOCTh IIOTOKA ¥ NHTEHCUBHOCTD U3JTy4EHUS

Ilonsatue o pacqéTe CMECHUTEIbHBIX TCIJI000MEHHUKOB U O pacqéTe PCreHCPAaTUBHBIX
TEIUIO0OMEHHBIX arraparTos.

FI/L[[paBJ'H/ILIeCKOG COIIPOTUBJICHHUC TEIIO0OMEHHBIX aIrraparoB.

3aB. kadenpoit
«TernoTeXHUKa U THIAPABIUKA» P.A-B. Typnyes

MuHHCTEpCTBO HAYKH H BEICIIETO 0Opa3oBaHus PO
I'po3HeHCKHil rocynapcTBEHHBIN HE(PTIHON TEXHUYIECKUH YHUBEPCUTET UM. akaa. M./l. MIIHoHITMKOBa
WHCTUTYT 3HEPreTUKH
Kageopa «Tennomexnuxa u eudpasnuxa

Buaer Ne 12

Il mexkywiuiit konmposiv 3HaHUT

Hucrumimza: «TemmoMaccooOMeHHbIE TIPOLECChl YHEPTeTUKH, METOIBI PacdeTar
Cemectp - 2

I/ISqueHHe PCATBHBIX TCJI, HACATIBHBIC TCIA. 3aKOHEI HU3JTy4YCHUSA a0COJIFOTHO YCPHOIo T€iIa

HOBCpO‘{HHﬁ pacucT TA: TCIUIonepeaava 0e3 M3MEHEHUS U C HW3MEHEHHEM arperatHoro




COCTOsAHHA.

HpHMOTOK, MMPOTHUBOTOK, CJIIOKHBIC CXCMbI IBUKCHUA TEILIOHOCUTEJICH.

3aB. kadenpoii
«TennorexHuka v TUIpaBINKa P.A-B. TypnyeB

MuHHCTEpCTBO HAYKH M BEICIIETO 0Opa3oBaHus PD
I'po3HeHCKHi rocynapcTBEHHBIH HE(TIHON TEXHHYISCKUH YHUBEPCUTET UM. akaa. M./l. MIuHoHITuKoBa
WHCTUTYT 3HEPreTUKHI
Kagpeopa «Tennomexnuxa u cudpasnuxa

Bujaer Ne 13

Il mexkywiuiit KonmpoJib 3HaHU

JucnuiumHa: «TeroMaccooOMEHHBIE TPOIECChl YHEPTETUKU, METOJIbI PACUYETa)
Cemectp - 2

3akonsl JlamGepra, Kupxroda, nonsarue auddy3Hol MOBEPXHOCTH U3TYUSHHS U CEPOTO
Tena

Merton s¢ddexkruBHOCTH. OmpeneneHne KOHCTPYKTUBHBIX pPa3MEpPOB KOXKYXOTPYOHBIX,
TUTACTUHYATHIX, 3MEEBHUKOBBIX TETNIOOOMEHHHKOB.

Bnaxusiit Bo3ayx. Ilonstue mapamMeTpoB BIaXHOTO BO3AyXa (BIaKHOCTH aOCOIOTHA,
OTHOCHUTEIIbHAs, BJIArOCOJAEp)KaHUEe, SHTAJbIHS, IUIOTHOCTh, TEMIIepaTypa MO CyXOMY H
MOKPOMY TEPMOMETPY).

3aB. kadenpoii
«TennorexHuka v ruIpaBInKa P.A-B. Typnyes

MuHHCTEpCTBO HaYKH H BhICIIETO 0Opa3oBanusi PO
I'po3HeHcKuit rocy1apCTBEHHBIN HEPTAHON TEXHUUECKUH YHUBEPCUTET UM. akaa. M.Jl. MuuTHoHIMKOBa
MHcTuTyT S3HEpreTUKU
Kagpeopa «Tennomexnuxa u cudpasnuxa

Bujer Ne 14

Il mexkywiuiit Konmposiv 3HAHUTL

HucrummHa: «TemmoMaccooOMeHHbIE IPOLECChl YHEPTeTUKU, METOIbI PacueTar
Cemectp - 2

JIlygucTbiii TemI000MEH B 3aMKHYTOM CHCTEME CEepbIX TeJ, pa3[esIeHHbIX JUaTepMUYHON
cpenoit

Mertoauka TEmI0BOro, KOHCTPYKTUBHOTO pacueTa. Buabl pacuetoB TA (TemsioBoii,
KOHCTPYKTUBHBIN, THAPABINYECKHMA, TIPOUHOCTHON).

KoHCTpYKTOpCKUIT M TOBEPOUHBIN TEIJIOBBIE PAacueThl PEKYNEPAaTUBHOIO TEMJIO0OMEHHHKA.
CpaBHeHHE NPSIMOTOKA U IPOTUBOTOKA.

3aB. kadenpoit
«TennorexHuka v rUIpaBINKa» P.A-B. Typnyes




MHUHHUCTEPCTBO HAYKH U BhICIIEro oopazosanust PO
I'po3HeHcKuit rocyapCcTBEHHBIN HEPTSIHON TEXHUUECKUH YHUBEpCUTET UM. akaa. M./l. MumioHIKoBa
WHCTUTYT 3HEPTEeTHKHI
Kagpeopa «Tennomexuuxa u cuopasniuxa

Bujer Ne 15

Il mexkywuin Konmpoab 3HaHUl

HuctumumHa: «TermomaccooOMeHHbIE TPOIECChl YHEPTeTUKU, METOJIBI PACUETa)
Cemectp - 2

JIyqucThlii TEII000MEH MEXY IBYMs O€3rpaHUYHBIMU IJIACTUHAMM; TEJIOM U 00O0JIOUYKOM;
OKPaHUPOBAHUE U3IIyYCHUS

HpﬂMOTOK, IIPOTHUBOTOK, CJIOKHBIC CXEMBbI IBHUKCHUA TEIJIOHOCUTEICH.

[InacTuHYaTEIE TEIIOOOMEHHUKHI pa36opH0ro THIIA. OHpe,I[CJ'ICHI/Ie KOHCTPYKTUBHBIX
pasMEpoB (HJIOHIaI[I) CCUCHUS KaHaJIa, YUCJI0 KaHaJIOB, IJIOMAAb ITOBEPXHOCTHU TEeII000MeHa

3aB. kadeapoii
«TennorexHuka v ruIpaBINKa» P.A-B. Typnyes

MuHHCTEpCTBO HAYKH U BEICIIETO 0Opa3oBaHus PD
I'po3HeHCKHUI rocynapcTBEHHBIH HE(DTSHON TEXHHYCCKHIH YHUBEpCUTET UM. akan. M./]. MuimnoHm#uKoBa
MHcTUTyT S3HEPreTUKU
Kagpeopa «Tennomexnuxa u cuopasiuxa

Bujer Ne 16

Il mexywiuit kKonmpoib 3HAHUI

HucruminHa: «TemmoMaccooOMeHHbIE IPOLECChl YHEPTeTUKU, METOIbI PacueTar»
Cemectp - 2

TeOpeTI/I‘leCKI/IC OCHOBBI COBPEMCHHBIX 30HAJIbHBIX METOIOB pacqéTa TeII000MEeHa
HU3JTYyYCHUCM. HHTCFpaHLHLIe YpaBHCHHA U3ITYUCHUA

Metoauka TCIIJIOBOT'0, KOHCTPYKTUBHOI'O pacycTa.

CucreMsl BCHTHJIAAIHUU ITPOMBIIIJICHHBIX SILaHI/Iﬁ n HOMCHIGHHﬁ. Knaccmbmcaum[ CUCTEM
BCHTUJIIITUHN

3aB. kadenpoit
«TennorexHuka v rUIpaBINKa» P.A-B. Typnyes

MHUHHCTEPCTBO HAYKH U BBICIIEro oOpazosanust PO
I'po3HeHCKHi rocyAapcTBEHHBIH HEQTSIHON TEXHUUECKUI YHUBEpCUTET UM. akaa. M.Jl. MuTHoHIMKOBa
HHucTuTyT 3HEPreTHKHN
Kagpeopa «Tennomexuuxa u ecuopagiuxa

Buaer Ne 17

Il mexkywuin Konmpoab 3HaHUl

HuctumumHa: «TernomaccooOMeHHbIE TPOIECChl YHEPIeTUKU, METOJIbI PacyeTa
Cemectp - 2




[TpuGnuXeHHbIH pacyeT JIy4ucTOro TermIo00MeHa B 3aMKHYTOH CUCTEME Tell, pa3IeIeHHBIX
W3ITy4arolIe-TorIomaromnei cpeaoi (cepoe mpuoIMKEHHE)

[TonsaTue 0 pacuére CMECUTEIHHBIX TEINIOOOMEHHHKOB U O PacYETe pereHepaTUuBHBIX
TEIUIOOOMEHHBIX alIaparoB.

Bo3MOXXHOCTH HCITOJIF30BaHUS COTHEUHOM OHCPIHUH, APYTI'UX BO300HOBJISIEMBIX HICTOYHHUKOB
AJI1 OTOINICHUA HHAWBHUAYAJIbHBIX 3,I[aHI/II71

3aB. kadenpoii
«TennorexHuka v ruIpaBINKa» P.A-B. Typiyes

MuHHCTEpCTBO HAYKH M BEICIIETO 0Opa3oBaHus PD
I'po3HeHCKHUi rocynapcTBEHHBIN HEPTIHON TEXHHYESCKIHA YHUBEPCUTET UM. akan. M.J[. MummoHmuKoBa
WHCTUTYT 3HEPTEeTHKHI
Kagpeopa «Tennomexuuxa u cuopasnuxa

Bujer Ne 18

Il mexywiuit Konmpoib 3HAHUI

Juctumumna: «TermomaccooOMeHHbIE TPOIECChl YHEPTETUKU, METOJIBI PACYETa)
Cemectp - 2

Pacuért TennooOMeHa B CHCTEME THIIA «I'a3 B 000JIOUKE)

MeTtoauka TEIIoBOro, KOHCTPYKTUBHOTO pacueTa. Bunbl pacueroB TA (Temnosoii,
KOHCTPYKTUBHBIH, THAPABINYECKUA, TPOYHOCTHOM).

Pacuer 1 noi60p cOBpeMEHHBIX OTONMUTEIBHBIX MPUOOPOB

3aB. kadenpoii
«TermoTeXHUKa U THIAPABIUKA» P.A-B. Typnyes

MuHHCTEpCTBO HAYKH U BEICIIETO 0Opa3oBaHus PD
I'po3HeHCKHI rocynapcTBEHHBIH HE(PTIHON TEXHHISCKUN YHUBEPCUTET UM. akaa. M./l. MIIUTHOHITUKOBA
WHeTuTyT 3HEpreTHKH
Kageopa «Tennomexuuxa u cuopagnuxa

Bujer Ne 19

Il mexywiuit Konmpoib 3HAHUI

JucuumuimHa: «TermnomaccooOMeHHbIE TPOIECChl YHEPIeTUKU, METOJIbI PacyeTa
Cemectp - 2

3akoH byrepa. Onpenenenue noriaonareabHoi cnocOOHOCTH U CTETIEHN YEPHOTHI CPeJIb
(IpORYKTOB CropaHus)

[TonsiTre o pacuére CMECUTENbHBIX TEMIIOOOMEHHUKOB M O pacy€Te pereHepaTuBHbBIX
TEMI000MEHHBIX annaparos.

TennoobmeHHble annapatbl “Tpyba B Tpybe” (pa3bopHble 04HO- U MHOTOMNOTOYHbIE).

3aB. kadeapoii
«TennorexHuka v ruIpaBINKa» P.A-B. Typnyes

MuHHCTEpCTBO HAYKH H BEICIIETO 0Opa3oBaHusi PO
I'po3HeHCKUH rocynapCcTBEHHbBIN HE(TIHON TEXHHYCCKUIA YHUBEpCUTET UM. akaa. M.Jl. MuuInoHIMKOBa




WHCTUTYT 3HEPreTHKH
Kageopa « Tennomexnuxa u euopasiuxa

Bujaer Ne 20

Il mexkywuin Konmpoab 3HaHUl

HuctumumHa: «TermomaccooOMeHHbIE TPOIECChl YHEPTeTUKU, METOJIBI PACUETa)
Cemectp - 2

[TonaTue 0 Meronax pacuyéra CI0KHOTO TEII00OMEHa (paJIualMOHHO-KOHTYKTUBHOTO U
paanalOHHO-KOHBEKTUBHOIO).

HapOBbIe CUCTEMBI OTOIINICHHA BBICOKOI'O M HU3KOI'O JAaBJICHUA U UX pacyeT

FI/II[paBJ'H/ILICCKOC COIIPOTUBJICHHUC TEIMI000MEHHBIX alrapaTros.

3aB. kadenpoit
«TennorexHuka v rUIpaBINKa P.A-B. Typnyes

MuHHCTEpCTBO HAYKH U BEICIIETO 0Opa3oBaHus PD
I'po3HeHCKHUI rocynapcTBEHHBIH HEPTIHON TEXHHICCKUN YHUBEPCUTET UM. akaa. M./l. MIUTHOHITIKOBA
WHcTUTYyT 3HEPreTHKH
Kagheopa «Tennomexuuxa u euopasiuxa

Bujaer Ne 21

Il mexywiuit Konmpoib 3HAHUI

HucuumuinHa: «TernomaccooOMeHHbIE TPOIECChl YHEPIeTUKU, METOJIbI PacyeTa
Cemectp - 2

Z[OHOJ'IHPITCJ'IBHBII’I pacxon TCIUIOTBI Ha HArpeB HAPYKHOI'O BO3AyXa CBA3AHHOI'O C
I/IH(I)I/IJ'II)TpaI_II/ICI\/'I, C IMOCTYINICHUEM OXJIAKACHHBIX MAaTCPHAJIOB U TPAHCIIOPTA

[TonsiTre o pacuére CMECUTENbHBIX TEMIIOOOMEHHUKOB U O Pacy€Te pereHepaTuBHBIX
TEIJI000MEHHBIX annaparos.

BLI60p PAaCUYCTHBIX MMapaMETPOB BO3AYyXa MJIsI CUCTEM KOHAUITMOHUPOBAHUA

3aB. kadeapoii
«TennorexHukKa v rUIpaBINKa» P.A-B. Typnyes

MuHHCTEpCTBO HAYKH H BEICIIETO 0Opa3oBaHusi PO
I'po3HeHCKHil rocynapcTBEHHBIN HE(PTIHONH TEXHUYECKUH YHUBEPCUTET UM. akan. M.Jl. MummnoHmukoBa
HHucTuTyT 3HEPreTHKN
Kagpeopa «Tennomexuuxa u cuopagiuxa

Buaer Ne 22

Il mexkywiuiit Konmposib 3HaHUT

HuctumuinHa: «TernomaccooOMeHHbIE TPOIECChl YHEPTeTUKU, METOJIbI PAcUeTa
Cemectp - 2

OpocurenbHble TETNIOOOMEHHUKN CMENICHHS (ITOJIble, KaCKaJHble, C HACAJKOW, CTPYHHBIC
KOMITaKTHBIE).

Pacuer ecTrecTBeHHOI BCHTUJIALINH. O6u1a;1 N MCCTHas1 MEXaHHNYCCKass BEHTUIIALUA U




asparnus

MeTtoauka TenIoBoro, KOHCTpYKTUBHOIO pacueta. Bunbl pacueroB TA (Temnosoii,
KOHCTPYKTUBHBIH, TUAPABINYECKUNA, TPOYHOCTHOM).

3aB. kadenpoit
«TennorexHuka v TUIpaBIUKay P.A-B. Typnyes

MuHHCTEpCTBO HayKHU U BhICIIET0 oOpa3oBanust PO
I'po3HeHCKHil rocynapcTBEHHBIH HE(TIHON TEXHHISCKUH YHUBEPCUTET UM. akaa. M./l. MuumHoHIuKoBa
WHCTUTYT 3HEPreTUKH
Kagheopa «Tennomexuuxa u cudpasnuxa

Bujaer Ne 23

Il mexkywiuiit KonmpoJib 3HaHU

JuctumumHa: «TeroMaccooOMEHHBIE TPOIECChl YHEPTETUKU, METOJIbI PACUYETa)
Cemectp - 2

Temno, moctynaroriee ¢ COTHEUHON paguaiueil. TermnoBoil 0anaHc i XOIOIHOTO U
TEIUIOTO NIEPHOI0B. BhIieieHnst Biary B oMenieHusx. BiaxkHOCTHBIN OallaHC TOMEIICHU I

KoHcTpykTOopckuii ¥ MOBEpOYHBIN TEIUIOBBIE PACUEThl PEKYNEPATUBHOIO TEIIOOOMEHHUKA.
CpaBHeHHE NPSAMOTOKA U IPOTUBOTOKA.

Temnnosoit KOHCTp}IKTI/IBHBII‘/'I pacdyeT pPErCHCPATUBHLIX TEIJI000OMEHHUKOB. AHHapaTLI C
KHITAIIKUM CJIIOCM.

3aB. kadenpoii
«TermoTeXHUKa U THIAPABIUKA» P.A-B. Typnyes

MuHHCTEpCTBO HAYKH H BhICIIETO 0Opa3oBanusi PO
I'po3HeHcKuit rocy1apCTBEHHBIN HEPTAHON TEXHUUECKUH YHUBEPCUTET UM. akaa. M.J]. MuuTHOHIIMKOBa
MHcTuTyT S3HEpreTUKU
Kagpeopa «Tennomexnuxa u cuopasiuxa

Bujer Ne 24

Il mexkywiuiit Konmposiv 3HAHUT

HucruminHa: «TemmoMaccooOMeHHbIE IPOLECChl YHEPTeTUKU, METOIbI PacueTar
Cemectp - 2

Bnaxubiit Bo3ayx. IloHsTue mapameTpoB BIaXHOrO BoO3AyXa (BIaKHOCTH aOCOJIOTHA,
OTHOCHTEIIbHAsA, BIArOCOACPKAHUE, DHTAIBINS, IJIOTHOCTh, TEMIlEparypa IO CyXOMy H
MOKPOMY T€PMOMETPY).

TennoobmeHHble annapatbl “Tpyba B Tpybe” (pa3bopHble 04HO- U MHOTOMNOTOUHbIE).

MeTtoauka TemIoBoro, KOHCTpYKTUBHOTO pacueTa. Bunbl pacueroB TA (Temnosoii,
KOHCTPYKTUBHBIH, TUAPABINYECKUNA, TPOYHOCTHOM).

3aB. kadenpoit
«TennorexHuka v rUIpaBINKa» P.A-B. Typnyes




buiersl K 3K3aMeHY MO JUCHMILUIAHE
«TemnomaccooOMeHHbIe NMPOUECCHI K 000PYA0OBAHUE IHEPTETUKH,
MeTO/IbI pacuyeTa TemiIoMacco0OMEHHbBIX MPOLECCOB)

MuHHCTEpCTBO HAYKH M BEICIIETO 0Opa3oBaHus PO
I'po3HeHCKHi rocynapcTBEHHBIH HE(TIHON TEXHHISCKUH YHUBEPCUTET UM. akaa. M./l. MIumoHIuKoBa
WHCTUTYT 3HEPreTUKH
Kagheopa «Tennomexuuxa u euopasiuxa

Bujer Nel

IK3amen

JuctmrumHa: «TermoMaccooOMEHHBIE TPOIECChl YHEPTETUKU, METOJIbI PACUYETa)
Cemectp - 2

JuddepennnanbHoe ypaBHEHHE TEILTOMPOBOIHOCTU

KonrtakTHsiii TermooOMeH. OCHOBHOM 3aKOH KOHBEKTUBHOTO TEIUIOOOMEHA. Y paBHEHUE
Herorona-Puxmana. Koad¢umment Temnoornaun

TCpMI/I‘-IGCKOG COIIPOTUBJICHUE NI€PpCaAaYUn TCIIOTHI. TepMquCKoe COIIPOTUBJICHUC IIJICHKU
KOHACHCATAa OT pCKNMa TCUCHUA

3aB. kadenpoii
«TemnorexHuka v ruIpaBIvKa» P.A-B. Typnyes

MuHHCTEpCTBO HayKH U BhICIIET0 oOpa3oBaHust PO
I'po3HeHCKuit rocy1apCTBEHHBIN HEQTSIHON TEXHUUECKUH YHUBEpCUTET UM. akaa. M.Jl. MusmnoHIKkoBa
HHcTuTyT S3HEpreTUKU
Kageopa «Tennomexuuxa u euopagnuxa

Buaer Ne2

IK3amen

HucrumimHa: «TemmoMaccooOMeHHbIE IPOLECChl YHEPTeTUKU, METOIbI PacueTar»
Cemectp - 2

VYcnoBus OTHO3HAYHOCTH WM KPAeBbI€ YCIOBHS TEIUIONPOBOJAHOCTHU. TemIoNnpoBOAHOCTh
IIPY CTAalMOHAPHBIX YCIOBUAX

Juddepenunansubie ypaBHeHUs TemioooMeHa: HaBbe-CTokca - ypaBHEHUE IBUKEHUS
BsA3KOM xkuakoctu, Pypne — Kupxrodda- ypaBHeHUe TEIIONPOBOJHOCTH I IOTOKA
JBUOKYLIEHCS )KUAKOCTH. Y paBHEHHUE SHEPTUU. Y PaBHEHHE CIUIOLIHOCTU. Y CIIOBUS
OJIHO3HAYHOCTH

TemnooOMen npu IUICHOYHOM KOHACHCAINKX HEIIOJABUXKHOI'O I1apa

3aB. kadenpoit
«TermmoTexXHNKa U THIPABIUKA» P.A-B. Typnyes

MHUHHUCTEPCTBO HAYKH U BhICIIEro oOpazosanust PO
I'po3HeHCKHi rocyiapCcTBEHHBIN HEPTSIHON TEXHUUECKUH YHUBEpCUTET UM. akaa. M./l. MuoHIKoBa
WHeTuTyT 3HEpreTHKH
Kageopa «Tennomexnuxa u euopasnuxa

Bbuaer Ne3




IK3amen

HuctumumHa: «TermnomaccooOMeHHbIE TPOIECChl YHEPTeTUKU, METOJIBI PACUETa)
Cemectp - 2

TennonpoBoAHOCTE OAHOCIOWHON, MHOTOCIIOMHOM, IIIOCKOW LIMJIMHAPUYECKON U
cepuueckoil CTEHOK MU T'PaHUYHBIX YCIOBHAX 1 pona

'maponrHaMuyecKuil ¥ TEIJIOBOM MOTPaHUYHBIE CIIOU. Y CIIOBUS NIPUJIUIIAHUS. Y paBHEHUE
TEIUIOOTAAYN

3akoH cMenieHus Buna. 3akon Credana-bonbivana. 3akoH Kupxroda. AGcomoTHO YepHOe
teno. MznmydarenbHas CIoCOOHOCTh TBEPABIX TNl K METOIbI €€ ONPEICICHUS

3aB. kadenpoii
«TennorexHuka v ruIpaBInKa P.A-B. Typnyes

MuHHCTEpCTBO HAYKH U BEICIIETO 0Opa3oBaHus PD
I'po3HeHCKHUI rocynapcTBEHHBIH HE(DTIHON TEXHIUSCKUH YHUBEPCUTET UM. akan. M.J[. MumuoHImuKoBa
HHcTuTyT S3HEpreTUKU
Kagpeopa «Tennomexnuxa u cuopasiuxa

Bujaer Ne4

IK3amen

Juctmmumna: «TermomaccooOMeHHbIE TPOIECChl YHEPTETUKU, METOJIBI PACYETa)
Cemectp - 2

OxnaxkeHue, HarpeBaHe HEOrPAHMYECHHOM TJIaCTUHBI, HUIUHAPA U Iapa Mpy IPaHUYHBIX
ycnoBusx 1,2,3 pona

I'mapoarnamuueckuil norpaHuuHbli cnoil. TeruoBoi nmorpann4Hblil cinoi. TypOyneHTHBIH
IIEPEHOC TEIUIOThI U KOJIMYECTBO JIBUKECHUS

FI/II[paBJ'H/I‘-IGCKOG COIMPOTUBJICHHUEC TEIJI000MEHHEIX arrapaTtoB.

3aB. kadeapoii
«TennorexHukKa v rUIpaBINKa» P.A-B. Typnyes

MuHHCTEpCTBO HAYKH H BhICIIETO 0Opa3oBanusi PO
I'po3HeHCKHil rocynapcTBEHHBIN HE(PTIHON TEXHUYIECKUH YHUBEPCUTET UM. akaa. M./l. MIuIHoHITIKOBa
WHCTUTYT 3HEPreTUKHI
Kageopa «Tennomexnuxa u eudpasnuxa

Bbuuer Nes

Axzamen

HucrumimHa: «TemmoMaccooOMeHHbIE TPOLECChl YHEPTeTUKH, METOIbI PacdeTar
Cemectp - 2

ITonHoe TEPMHUYCCKOC COIMMPOTHUBIICHUC TCILIONICPCaAAYN. Hepenaqa TCIJIOTEI 4EPE3
MUIMHAPHUYICCKYHO CTCHKY

IlonsTue o MeTOaE aHaIM3a pa3MepHOCTeﬁ TCOpHUU HO,Z[O6I/I$I. KpI/ITepI/IaJ'IBHBIC YpaBHCHHUA.




@u3nuecKuil CMbICT OCHOBHBIX KPUTEPUEB OJO0MS

TenoBoii MOTOK IpH KOHAeHcauy napa. KonaeHcaius ABMKYIIErocs U HENOIBUKHOTO
napa

3aB. kadenpoit
«TennorexHuka v TUIpaBIUKay P.A-B. Typnyes

MuHHCTEpCTBO HayKHU U BhICIIET0 oOpa3oBanust PO
I'po3HeHCKHil rocynapcTBEHHBIH HE(TIHON TEXHHISCKUH YHUBEPCUTET UM. akaa. M./l. MuumHoHIuKoBa
WHCTUTYT 3HEPreTUKHI
Kagheopa «Tennomexuuxa u euopasiuxa

Bujer Ne6

IK3amen

JuctumumHa: «TeroMaccooOMEHHBIE TPOIECChl YHEPTETUKU, METOJIbI PACUYETa)
Cemectp - 2

JIuneiHoe TCPMUYCCKOC  COIIPOTHBJIICHUC  TCILIOICPCAAYN. KpI/ITI/I‘-IeCKI/Iﬁ JAUaMCTp
IIPIJII/IHI[pI/I‘{CCKOﬁ CTCHKH

UYwucno Hyccensra. Uncno PeitHonbaca. Yucio Ilekne. Yucno ['pacroda. Yucio Ditnepa.
Yucno IIpanarns

HaMI/IHapHOG TCUCHHUC IIJICHKHW KOHACHCATA. TemnooOmen IIpu KarneabHOI KOHACHCAlIu1
Imapa. OcCHOBHEBIE 3aJa4uun TermiooOMeHa IIpU KOHACHCAIUU I1apa

3aB. kadenpoii
«TennorexHuka v ruIpaBInKa P.A-B. Typnyes

MuHHCTEpCTBO HaYKH H BhICIIETO 0Opa3oBanusi PO
I'po3HeHcKuit rocy1apCTBEHHBIN HEPTAHON TEXHUUECKUH YHUBEPCUTET UM. akaa. M.Jl. MuuTHoHIMKOBa
MHcTuTyT S3HEpreTUKU
Kagpeopa «Tennomexnuxa u cuopasiuxa

Bbuaer Ne7

IK3amen

HucrummHa: «TemmoMaccooOMeHHbIE IPOLECChl YHEPTeTUKU, METOIbI PacueTar
Cemectp - 2

[Tepenaua TermoTsl Yepe3 MapoByio cTeHKY. O00OIIEHHBIN METOT PEIICHUS 3a1a4
TETUIONPOBOJHOCTH B IUNIOCKOM, HWIMHAPUYECKON U IIAPOBOM CTEHKAX

YcaoBus HOI[O6I/I${ (I)I/ISI/I‘-ICCKI/IX MpoLeCcCoOB. Merton pa3MepHOCTeI7L MO,[[CJ'II/IpOBaHI/IC
IMpOoHEeCCOB KOHBECKTHUBHOT'O TEIIO0OMEHA

OcHOBBI pacyeTa TerI000MeHa U3Ty4YeHHEM MEKIy M3JTydarollel U moriomuaromei cpenoi
Y TIOBEPXHOCTSIMU Harpena TeIJI000MEHHBIX YCTPOICTB

3aB. kadenpoit
«TermoTeXHNKa ¥ THIPABIUKA» P.A-B. Typnyes




MUHUCTEPCTBO HAYKH U BhICIIEro oOpa3oBaHus PO
I'po3HeHcKui rocyapCcTBEHHBIN HEPTSIHON TEXHUUECKUH YHUBEpCUTET UM. akaa. M./l. MuminoHIKoBa
WHCTUTYT 3HEPTEeTHKHI
Kagpeopa «Tennomexuuxa u cuopasnuxa

Bbuaer Ne8

IK3amen

HuctumumHa: «TermomaccooOMeHHbIE TPOIECChl YHEPTeTUKU, METOJIBI PACUETa)
Cemectp - 2

Teruonepenada Mexy IBYMs )KUJKOCTAMU 4€pE3 pa3IeisAIOIIyIO UX CTCHKY

OCHOBHBIE ITOJIOKCHHS TCINIOOTAA4HU IIpH CBO6OI[HOM JBHXXCHHH XUJIKOCTH

VYpaBHenust  TemnoBoro  Oamanca u  Temionepenayn.  CpenHenorapudMuyuecKuit
TEeMIIepPaTypHBII HATOP.

3aB. kadeapoii
«TennorexHuka v ruIpaBInKa P.A-B. Typnyes

MuHHCTEpCTBO HAYKH U BEICIIET0 0Opa3oBaHus PD
I'po3HeHCKui rocy1apCTBEHHBINH HEQTSIHON TEXHUUECKHH YHUBEpCUTET UM. akaa. M.Jl. MusnoHIKkoBa
MHcTUTyT 3HEpreTUKU
Kagpeopa «Tennomexnuxa u cuopasiuxa

Bujaer Ne9

IK3amen

Juctmmumna: «TeromaccooOMeHHbIE TPOIECChl YHEPTETUKU, METOJIBI PACUETa)
Cemectp - 2

Temnonepenaya yepes MIOCKYIO, IMHAPUIECKYTO, CHEepUUIECKYIO0 U OPEOPEHHYIO CTEHKH.
Koaddunment rennonepenaun

Tennootrmaga ITPU BBIHYKACHHOM JBUKCHUU KUJIKOCTH. Tenmoornaua Ipu CBO60)1HOM
JABHKCHHUH OKOJIO l"OpI/I3OHTaJ'H>HOI‘/’I Tp}I6I>I, B OI'PAHUYCHHOM ITPOCTPAHCTBE

OcHOBBI pacueTa TerI000MeHa U3TyUYeHUEM MEXK Ty U3TyJarollel U MOTJIONIAroIIeH cpenon
Y TIOBEPXHOCTSIMU HarpeBa TEIJI000MEHHBIX YCTPOICTB

3aB. kadenpoit
«TennorexHuka v rUIpaBINKa» P.A-B. Typnyes

MuHHCTEpCTBO HAYKH H BEICIIETO 0Opa3oBaHus PO
I'po3HeHCKHU rocynapcTBEHHbBIN HE(DTIHONH TEXHHICCKUI YHUBEPCUTET UM. akaa. M./l. MUIUTHOHITUKOBA
HHucTuTyT 3HEPreTHKN
Kagpeopa «Tennomexuuxa u cuopagiuxa

Buaer Nel(

IK3amen

HuctumuinHa: «TernomaccooOMeHHbIE TPOIECChl YHEPTeTUKU, METOJIbI PAcUeTa
Cemectp - 2

[Tytn naTeHCcHukanuu Terionepeaaun. MHTeHCHpuKamms Termionepeaadn myTemMm
yBenudeHus1 Ko PuimeHTa TerionpoBoIHOCTH




Temmootrnada npu BEIHYKICHHOM IPOAOIFHOM OMBIBAHUH TUIOCKOM MOBEPXHOCTH.
KoaddutmenTs! Terooraun

3akonsl Jlambepta, Kupxroda, noustue nuddy3Hoit TOBEpXHOCTH U3ITyYSHHS U CEPOTO
Tena

3aB. kadenpoit
«TennorexHuka v TUIpaBINKay P.A-B. Typnyes

MuHHCTEpCTBO HayKHU U BhICIIETo oOpa3oBanust PO
I'po3HeHCKU rocynapcTBEHHbBIN HE(TIHONH TEXHHYCCKUIA YHUBEPCUTET UM. akaa. M./, MUIUTHOHITUKOBA
WHCTUTYT 3HEPreTUKHI
Kagheopa «Tennomexuuxa u euopasnuxa

Buaer Nell

IK3aMen

JuctumuimHa: «TeroMaccooOMEHHBIE TPOIECChl YHEPTETUKU, METOJIbI PACUYETa)
Cemectp - 2

TermnonpoBotHOCTH B cTepKHE (pedpe) MOCTOSHHOTO MOEPEYHOTO CCUCHHUS.
HuddepernnanbHoe ypaBHEHHE U €TO PEIICHHUE

[ITapoBbIie ¥ rOPU30OHTANIBHBIE HUIUHAPAYECKHUE POCIOKKH. Termroornaya npu
€CTECTBEHHON KOHBEKIIUU.

HOpMBI CAHUTApPHOI'0 COCTOSAHUSA B03,I[y1_HHOI71 Cpcabl IMIPOMBIINUICHHBIX, O6H.I€CTBCHHHX u
KHIIBIX HOMCH_IGHI/Iﬁ

3aB. kadeapoii
«TernoTeXHNKa U THIPABIUKA» P.A-B. Typnyes

MuHHCTEpCTBO HAYKH H BhICIIETO 0Opa3oBanusi PO
I'po3HeHcKuit rocy1apCTBEHHBIN HEPTAHON TEXHUYECKHH YHHUBEPCUTET M. akaa. M.J[. MuumoHIuKoBsa
HHcTuTyT S3HEpreTUKU
Kagpeopa «Tennomexnuxa u cuopasiuxa

Buaer Nel2

IK3amen

Hucrumimza: «TemmoMaccooOMeHHbIE TIPOLECChl YHEPTeTUKH, METOIBI PacdeTar
Cemectp - 2

OpebOpeHnre MOBEPXHOCTH HAarpeBa Kak Crocod MHTEHCU(UKAIINK MpoIecca Teruionepeaadn

TennooTmaga Ipru MU3MCHCHHUU arpe€raTHoro COCTOsIHUA BCIICCTBA. Termmooomen npu
KOHACHCAIIUU ITapOB

dusnueckas nmpupoaa TCIJIOBOTO U3ITYUCHUA. KJIaCCI/I(bI/IKaI_II/I}I IMOTOKOB U3JTYy4YCHHUA

3aB. kadenpoit
«TermoTeXHNKa U THIPABINKA» P.A-B. Typnyes

MuHHCTEpCTBO HAYKH H BBICIIET0 0Opa3oBaHus PO
I'po3HeHCKHI TOCYIapCTBEHHBINH HEPTIHONW TEXHUISCKUH YHUBEpCUTET UM. akaa. M.J[. MuImoHIMKoBa




WHCTUTYT 3HEPreTHKH
Kageopa « Tennomexnuxa u euopasiuxa

Buaer Nel3

IK3amen

JucnmmumHa: «TeroMaccooOMEHHBIE TPOIECChl YHEPTETUKU, METOJIbI PACUETa)
Cemectp - 2

Temmonepenaua yepe3 peOpuCTyio TWIOCKYIO cTeHKY. Koaddunuent agdextuBHocTH pedpa

Ternnosoi nmoTok. ILoTHOCTE TETUIOBOrO NMOTOKA. Ternoornaya npy JaMUHAPHOM
IIOTPAaHUYHOM CJI0€

JlyuucThIil TETUIOOOMEH B 3aMKHYTON CUCTEME CEPBIX TEJ, Pa3/IeICHHBIX TUATCPMUIHON
cpenoit

3aB. kadenpoit
«TennorexHuka v ruIpaBInKa P.A-B. Typnyes

MuHHCTEpCTBO HayKH U BhICIIET0 oOpa3oBanus PO
I'po3HeHCKui rocy1apCTBEHHBIN HEQTSIHON TEXHUUECKUH YHUBEpCUTET UM. akaa. M.Jl. MunoHIKkoBa
MHcTUTyT 3HEpreTUKU
Kagpeopa «Tennomexnuxa u cudpasnuxa

Buaer Nel4

IK3amen

HucruminHa: «TemmoMaccooOMeHHbIE IPOLECChl YHEPTeTUKU, METOIbI PacdeTar»
Cemectp - 2

TenonpoBoIHOCTh KpYIJIoro pebpa MOCTOSHHON ToimuHbL. — [lopucroe oxnaxkiaeHue
IIJTaCTHUHBI

Tennootrmaga IIpU U3BMCHCHUU arperaTHoro COCTOSAHHA BCIICCTBA. TemmooOomeH npu
KOHACHCAIIUHU I1apOB

TeopeTnueckue OCHOBBI COBPEMEHHBIX 30HAJIBHBIX METOJIOB pacyéra TernaooOMeHa
n3iydeHueM. IHTerpanbHble ypaBHEHUS H3ITy4eHUS

3aB. kadenpoit
«TermoTeXHUKa ¥ THIPABIUKA P.A-B. Typnyes

MHUHHCTEPCTBO HAYKH U BBICIIEro oOpazosanust PO
I'po3HeHCKHU rocynapcTBEHHBIN HE(DTSHON TEXHHYCCKHIH YHUBEPCUTET UM. akad. M./]. MIuUTHOHIIHKOBa
WHCTUTYT 3HEPreTUKH
Kageopa «Tennomexnuxa u euopasnuxa

Buaer Nels

Axzamen

Hucruminza: «TemmoMaccooOMeHHbIE TIPOLECChl YHEPTeTUKH, METObI PacdeTar
Cemectp - 2

AHanmMTHYECKOE OIUCAaHNE mponecca HeCTaHHOHapHOﬁ TCIIJIOIPOBOJJHOCTH

Arnpokcumanus npoduis Temneparypsl. Ilepexoa 1aMuHapHOTO Te4eHUs B TypOYJIEHTHOE

JIOTOTHUTENBHBIN PacXo/l TEIUIOTHI HA HATPEB HAPY)KHOI'O BO3/yXa CBSA3aHHOIO C




MHOWIbTpaLKel, ¢ TOCTYIUIEHUEM OXJIaXKACHHBIX MaTepPUaIOB U TPaHCIIOpTa

3aB. kadeapoii
«TennorexHuka v ruIpaBINKa» P.A-B. Typnyes

MuHHCTEpCTBO HayKHU U BhICIIET0 oOpa3oBanust PO
I'po3HeHCKHi rocynapcTBEHHBIH He()TSHON TEXHHYECKIH yHUBEPCUTET UM. akad. M./[. MumroHImukoBa
WHCTUTYT 3HEPreTUKHI
Kagpeopa «Tennomexuuxa u euopasnruxa

Buaer Nel6

IK3amen

JuctmmuimHa: «TerioMaccooOMEHHBIE TPOIECChl YHEPTETUKU, METOJIbI PACUETa)
Cemectp - 2

OXJ'Ia)KI[eHI/Ie (HarpeBaHHe) OECKOHEYHO JUIMHHOI'O MUWJIMHApPA. Onpez[eneHI/Ie KOJIN4YCCTBa
TCIJIOTHI, OTAAHHOT'O HWJIMHAPOM B IIPOLCCCE OXTIAKACHHUA

Temnoornaua npu JaMUHApHOM pexume. TernooTnaya Mpu BS3KOCTHO-TPABUTALMOHHOM
pexume

VYpaBHenust  TemnoBoro  Oamanca M Temionepenayn.  CpenHenorapudMuyueckuit
TEeMIIepPaTypPHBII HATOP.

3aB. kadenpoii
«TemnorexHuka v ruIpaBIvKa P.A-B. Typnyes

MuHHCTEpCTBO HAYKH U BEICIIETO 0Opa3oBaHus PD
I'po3HeHCKHI rocynapcTBEHHBIH HE(PTIHONH TEXHHICCKUN YHUBEPCUTET UM. akaa. M./l. MIIUTHOHITUKOBA
WHeTuTyT 3HEpreTHKH
Kagpeopa «Tennomexnuxa u cudpasnuxa

Buaer Nel?7

IK3amen

Jucrumimza: «TemmoMaccooOMeHHbIE IPOLECChl YHEPTeTUKU, METOIbI PacueTar
Cemectp - 2

OxnaxaeHue (HarpeBaHue) TeJl KOHEUHBIX pa3MepoB. PeryispHblil pexxuM oXJIaKaAeHus
(HarpeBaHusI) TN

Temnoornaua B TpyOax HEKPYTJIOTO MOMEPEUHOro ceueHus. TemnooTnaya B MU30THYTHIX
TpyOax

HpﬂMOTOK, IMPOTHUBOTOK, CJIOKHBIC CXEMbI IBUKCHUA TEINIOHOCUTENICH.

3aB. kadenpoit
«TennorexHuka v ruIpaBINKa» P.A-B. Typnyes

MuHHCTEpCTBO HAYKH H BEICIIETO 0Opa3oBaHusi PO
I'po3HeHCKHU rocynapcTBEHHbBIN HE(TIHONH TEXHHICCKUN YHUBEPCUTET UM. akaa. M./l. MUIUTHOHITUKOBA
HHucTuTyT 3HEPreTHKHN
Kageopa «Tennomexnuka u cudpasnuxa

Buaer Nel8




IK3amen

JuctmmuimHa: «TermoMaccooOMEHHBIE TPOIECChl YHEPTETUKU, METOJIbI PACUYETa)
Cemectp - 2

[TpubnxeHHbIe METObI PEIICHUS 33/1a4 TeIIonpoBoaAHOCTH. MceaenoBanue mpoueccos
TEIUIONPOBOAHOCTH METO/I0M aHAJIOTUi

Temmoornada B mepoxoBaThIX TpyOax.

3akoH byrepa. OnpeneneHue moraonareabHON CIOCOOHOCTH M CTETICHH YEPHOTHI CPEJIbI
(TIpOIYKTOB CTOpaHMS)

3aB. kadenpoit
«TennorexHuka v ruIpaBINKa» P.A-B. Typnyes

MuHHCTEpCTBO HayKHU U BhICIIET0 obpa3oBanust PO
I'po3HeHCKuit rocy1apCTBEHHBIN HEPTSIHON TEXHUUECKHH YHUBEpCUTET UM. akaa. M.Jl. MunoHIKkoBa
HHCTUTYT 3HEPreTUKHU
Kagpeopa «Tennomexnuxa u cuopasiuxa

Buaer Nel9

IK3amen

Juctmmumna: «TermomaccooOMeHHbIE TPOIECChl YHEPTETUKU, METOJIBI PACUETa)
Cemectp - 2

Oco0eHHOCTH TIepeIavd TEIUIOTHI ITPH B3aUMHOM KOHTaKTe ABYX Tel. KoHTakTHOe
TEPMHUYECKOE cONpoTuBiIeHUe. HecTarmonapHslii porecc TernionpoBOIHOCTH

TennooOMeH mpu KOHJIGHCAIMHU YUCTOTO Mapa. Buapl KOHaeHCAIUN

KoHCTpyKTOpCKUIT ¥ MOBEPOUHBIN TEIJIOBBIE pacueThl PEKYNEPAaTUBHOIO TEMJIOOOMEHHHKA.
CpaBHeHHE NPSAMOTOKA U IPOTUBOTOKA.

3aB. kadenpoit
«TernoTeXHNKa U THIPABIUKA» P.A-B. Typnyes

MuHHCTEpCTBO HAYKH H BhICIIETO 0Opa3oBanusi PO
I'po3HeHcKuit rocyiapCTBEHHBIN HEQTAHON TEXHUUECKUH YHUBEPCUTET UM. akaa. M.Jl. MuutHoHIMKOBa
MHcTuTyT S3HEpreTUKU
Kagpeopa «Tennomexnuxa u cuopasiuxa

Buaer Ne2(

Axzamen

Hucrumimza: «TemmoMaccooOMeHHbIE TIPOLECChl YHEPTeTUKH, METOIBI PacdeTar
Cemectp - 2

JlonOTHUTENBHBIN PACX0/l TEIUIOTHI HA HAarpeB HAPYKHOTO BO3/yXa CBSI3aHHOTO C
nHUIBTpaIUel, ¢ MOCTYIIEHHEM OXJIKISHHBIX MaTePHAIOB M TPAaHCTIOPTa

Metoauka TEIUIOBOrO, KOHCTPYKTMBHOIO pacdera. Buasl pacuetoB TA (TemioBow,
KOHCTPYKTUBHBIN, THAPABINYECKHHA, TPOUHOCTHOM).

[TonsiTre o pacuére CMECUTENbHBIX TEMIIOOOMEHHUKOB U O pacy€Te pereHepaTuBHbBIX
TEMJI000MEHHBIX aIlaparos.

3aB. kadenpoit




‘ «TermmoTexHuKa U TuIPaBINKa» P.A-B. Typnyes

MuHHCTEpCTBO HAYKH M BEICIIETO 0Opa3oBaHus PD
I'po3HeHCKHi rocynapcTBEHHBIH HE(TIHON TEXHHISCKUH YHUBEPCUTET UM. akaa. M./l. MuuoHIuKoBa
WHCTUTYT 3HEPreTUKHI
Kagheopa «Tennomexuuxa u euopasnuxa

Buaer Ne2l

IK3amen

JuctmrumHa: «TeroMaccooOMEHHBIE TPOIECChl YHEPTETUKU, METOJIbI PACUYETa)
Cemectp - 2

[TpuGnMKXEeHHBIH pacyeT JIy9uCTOro TeII000MeHa B 3aMKHYTON CHCTEME TEJ, Pa3/IeIIeHHBIX
M3JIyYaroIie-TmorIomaIel cpeao (cepoe MpuOIMKEHHE)

Meroanka TemIoBoro, KOHCTPYKTUBHOTO pacyeTa.

TennoobmeHHble annapatbl “Tpyba B Tpybe” (pa3bopHble 04HO- U MHOTOMOTOYHbIE).

3aB. kadeapoii
«TemnorexHuka v ruIpaBIvKa P.A-B. Typnyes

MuHHCTEpCTBO HAYKH U BEICIIETO 0Opa3oBaHus PD
I'po3HeHCKHUI rocynapcTBEHHBIH HE(DTSHON TEXHHYCCKIH YHUBEpCUTET UM. akan. M./]. MuimnoHm#uKoBa
WHcTUTYyT 3HEPreTHKH
Kagheopa «Tennomexuuxa u euopasiuxa

Buaer Ne22

IK3aMen

JucuumuimHa: «TermnomaccooOMeHHbIE TPOIECChl YHEPIeTUKU, METOJIbI PacyeTa
Cemectp - 2

3akoH kocuHycoB JlambGepra. TemnooOMeH H3IydeHHEM CHUCTEMbI TeJl B aOCOJIIOTHO
IIPO3pavyHoOu cpene

[InacTuHYaTHIE TEMIIOOOMEHHUKH pa30opHoro Tuna. OnpeaeneHne KOHCTPYKTUBHBIX
pa3sMepoB (IUIOIAAb CeUYEHUs KaHalla, YUCI0 KaHAJIOB, IUIOIIA/lb IOBEPXHOCTH TEIIIO0OMEHA

Bo3MOXHOCTH CTIOIB30BaHUS COJTHEUHOM dHEPTUH, IPYruX BO30OHOBISIEMBIX HCTOYHUKOB
JUISL OTOIUIEHUS] UHAVBUYAJIbHBIX 31aHUI

3aB. kadeapoii
«TennorexHukKa v rUIpaBINKa» P.A-B. Typnyes

MuHHCTEpCTBO HAYKH H BEICIIETO 0Opa3oBanusi PO
I'po3HeHCKHil rocynapcTBEHHBIN HE(PTIHON TEXHUYECKUH YHUBEPCUTET UM. akaa. M./l. MIuIHoHITUKOBa
HHucTuTyT 3HEPreTHKN
Kagpeopa «Tennomexuuxa u cudpasnuxa

Buaer No23

IK3amen

HuctumuimHa: «TernomaccooOMeHHbIE MTPOIEcChl YHEPIeTUKU, METOJIbI PAcUeTa
Cemectp - 2

I/I3J1y‘laTeJIBHa$I CIIOCOOHOCTH TBCPABIX TCJI U METOJbI €€ ONIPCACIICHUA. PannanmoHHBIN

MeToA. MeTo peryasspHOTO TEIMJIOBOTO pexuMa. MeTo 1 HarpeBaHus ¢ TOCTOSTHHOU




CKOPOCTBIO

Meton s¢ddekruBHocTH. OmpeneneHne KOHCTPYKTHUBHBIX pPa3MEpOB KOXKYXOTPYOHBIX,
TUTACTUHYATBIX, 3MEEBUKOBBIX TETNIOOOMEHHHKOB.

OnpeaeneHne KOHCTPYKTMBHbIX Pa3MepoB: AMaMeTp 3MeeBWKa, AuameTp Tpybbl
3MEeeBMKa, LWar Mexay BUTKaMM, YNCI0 BUTKOB 3MEEBMKA, BbICOTA 3MeeBMKa.

3aB. kadenpoit
«TennorexHuka v TUIpaBIUKay P.A-B. Typnyes

MuHHCTEpCTBO HayKHU U BhICIIEro oOpa3oBanusi PO
I'po3HeHcKui rocyapCcTBEHHBINH HEPTSIHON TEXHUUECKUH YHUBEpCUTET UM. akaa. M./l. MumnoHIKoBa
HHCTUTYT 3HEPreTUKI
Kagpeopa «Tennomexuuxa u cudpasnuxa

Buaer Ne24

IK3amen

Huctmmumna: «TermomaccooOMeHHbIE TPOIECChl YHEPTETUKU, METOJIBI PACYETa)
Cemectp - 2

HpﬂMOTOK, IMIPOTHUBOTOK, CJIOKHBIC CXCMbI IBUKCHUA TEINIOHOCUTEIICH.

MeToauka TEIIOBOTO, KOHCTPYKTMBHOTO pacyera. Buasl pacuetoB TA (TemsioBow,
KOHCTPYKTUBHBIH, THAPABINYECKUA, TPOYHOCTHOM).

Bo03M0XXHOCTH HCIIOJIL30BAaHUS COJTHEUHOM OHCPIuu, Jpyrux BO300HOBJISIEMBIX HICTOYHHUKOB
AJI OTOIUICHHA MHAWBUAYAJIbHBIX 3I[aHI/IIZ

3aB. kadeapoii
«TermnoTeXHNKa U THIPABIUKA P.A-B. Typnyes

Oopa3zen 3aganuss no UTP: (2 cemectp)

Bapuanrt 4

Tema "Temnonepenaua"

BuyTpu TpyOOmpoBoma auamMeTpom 3—2: 150/145 mm w pmuHOW 10 M

1

MPOTEKAET ropsyas BoJa Co cpenneid remneparypoi t,, = 120 °C. CHapyxu tpyOa

MOKpBITA ABYMS CIOSIMU U30JisIuu. [lepBbIii cioil umeeT Tommuuy &; = 15mm u
A= 0,15 Bm/m K, BTopoi#t cmoit tommuuoit o, = 30 mm u A, = 1,28 Bm/mK
TemnonpoBonHOCTh MaTepuana TpyOel A., = 18 Br/Mm K Temneparypa
okpyxkatotuei cpenpl t, = -5 °C. KospduuuenT Temnooraaun oT moBepXHOCTH

U30JISIUU K OKPYKAIOIIEMY BO3AYXY o, = 15 Bm/m 'K a OT BOJbI K BHYTPEHHEU
noBepxHOCTH TpyOs! o = 500 Bm/m? K.

OnpenenuTs:
1. IloTepu TEMIOTHI B OKPYKAIOIILYIO CpeAy B TeUeHHe 15 u.
2. TemnepaTypy BHYTPEHHEW M Hapy>KHOW MOBEPXHOCTEW METAINIMYECKOU




TPYOBL.
3. TemniepaTypy HOBEPXHOCTHU H3OJISIIHH.
4. Temmeparypy B MECTe KOHTaKTa U30JIALIMOHHBIX CIIOEB.

5. OueHutb 3HPEeKTUBHOCTD TPUMEHEHHUSI BTOPOTO CJIOS U30JISIUH.

OO0pa3zen Omiera mo JadopatopHoii padore:
Jla6opaTopHas pa6ota 6 (TennorexHuka)

Tabnuua wuccinenoBaTeNIbcKuX (OMBITHBIX) JTaHHBIX
CrygeHt rp. 20

CrygeHt rp. 20 3aganue BeIgaHo " " 20
Brigan
CreneHb oTKpbITHS 3acnonkn — 20 °
Ne O0603Ha- |Eqununiist Howmepa onbiToB
l3mepsiemasi BeTM4IMHA
/1 yeHue |u3MepeH.| 1 2 3 4 )
1 |Yaniunenue TpyOsl Al MM
Temrieparypa Bo3yxa IpHu BXOJI€ B
2 8] °C
tpyOy (ceuyenue | - I)
TemmepaTypa Bo3ayxa MPU BEIXOJE U3
3 t °C
TpyOsI (ceuenue I - 11)
4  [Temneparypa TpyOsl tx °C
5 [ToxazaHus Bakyymmerpa (ropio H MM
BO3/IyXOMEpa) 600.cm.
7 [Tokxazanus mepe3omeTpa (mocie H MM
KOMIIpECcopa) " | s00.cm.
HampspkeHne u cuiia Toka, Ux 6 0 |02|061(12]|20
8 |moTpelbisieMoro Ha HarpeB TPYOBI s a
9 [Noxka3zanust GapomeTpa B mbap
10 ([TemmepaTypa OKpYyKaroIIel CpeIsl toxp °C




