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1. lean u 3a7a49u TUCUUILIMHBI

Henbto mpenogaBanust nuctuiinebl «lIpuknaanas temnopusnka» SBISETCS OCBOGHHE OCHOBHBIX
3aKOHOB TEIUIOPU3UKM U TEIUIOTEXHUKH, METOAOB IOIy4EHHUs, MpeoOpa3oBaHus, IepeJadyud U
UCTIOJIb30BAaHUSl TEIUIOTHI, MPUHIUIOB JACUCTBUS W KOHCTPYKTHBHBIX OCOOEGHHOCTEH Temio- W
aporeHepaTopoB, TPAaHCPOPMATOPOB  TEIUIOTHI, XOJOAWIBHUKOB UM  XOJOAWIBHBIX  MAIlUH,
TEIJIOOOMEHHBIX aIlllapaTOB M YCTPOWCTB, TEIUIO MacCOOOMEHHBIX IPOLECCOB, MPOUCXOASIINX B
pa3MuHbIE POJia TEMJIOBBIX YCTAHOBOK M OT/EIbHBIX XUMUYECKUX peakTopax. O3HAKOMIIEHUE CTY/ICHTOB
C OCHOBHBIMH NpOOJeMaMU COBPEMEHHOW TEMmIO(U3UKH, C TEIUIOPU3UYECKUMHU TpOLEccCaMu |
HOJArOTOBUTH CTYJIEHTOB K N3YYEHHIO CIIELIKYPCOB, pacyeTy MPOEKTOB U BBIIIOJHEHNUIO HHANBUYAIbHOTO
NPaKTUKyMa.

3ajaueil M3ydeHUs Kypca SIBISETCS MOJIrOTOBKA BBICOKOKBAJIM(UIIMPOBAHHOIO CIELMAINCTA,
BJIAJICIOIIETO HaBBIKAMU T'PAMOTHOTI'O PYKOBOJICTBA MPOEKTUPOBAHHEM U IKCILTyaTallield COBPEMEHHOTO
IIPOM3BOJICTBA, MPEJCTABIAIONIET0 COO0M COBOKYIMHOCTh TEXHOJOIMUYECKMX M TEMJIOBBIX IPOLECCOB U
COOTBETCTBYIOIIIETO TEXHOJIOIMYECKOTO M TEIJIOPHEPreTHUEeCKOro o0opyaoBaHus. B 3amaun n3ydeHus
JUCLHMIUIMHBL BXOAMT TaKXe: OBJAJECHUE CTYJCHTaMH aHAINTHYECKUX METOAOB pEeIIeHHs 3aaay
TETUIONPOBOAHOCTH MIPH PA3IUYHBIX TPAHUYHBIX YCIOBUSIX, TECOPHEH MOI00US U ee NCIOIb30BAaHUEM IS
ONKCaHMs MPOLECCOB KOHBEKTHBHOIO TEILUIONEPEHOCa, METOJAMU PAacyeTa CIIOKHOIO TEIIOOOMEHa, B
TOM 4YHCJE TNPH HM3MEHEHUHM arperarHoro COCTOSIHHMS BEIIECTBA; O3HAKOMIIEHHE C YCTPOHMCTBOM U
npoleccaMy, IPOMCXOAIIMMU B CBEPX TEIJIONPOBOIHBIX TEILUIONEPENAOIINX YCTPOUCTBAX - TEIIOBBIX
Tpy0Oax, TeII000MEHHBIMH  alMapaTaMH, X pPacdeToOM, TEIJI00OMEHOM B PAa3JIMYHOTO POa peaKkTopax.
B nexumoHHOM Kypce, Ha NPAaKTUYECKUX 3aHATUAX M J1aOOPaTOPHOM NPAKTUKyME MHOTO BHUMAaHMS
ynensercss (pU3NYECKUM acleKTaM TEOpUU TerIooOMeHa, pacCMaTpUBAIOTCS Ba)KHbIE M HMHTEPECHBIC
IPUKJIAJHbIE TEIIO(PU3NUECKUE 3a/1aUH.

2. MecTo THCUMILIMHBI B CTPYKTYpe 00pa30BaTeIbHON NPOrpaMMbl

JuciumimHa OTHOCUTCS K 0a30BOM yacTu mpod)ecCHOHAmbHOrO IuKiIa. [ u3ydeHuss Kypca
TpeOyeTcss 3HaHWE: BBICIICH MaTeMaTHKH, (PU3UKH, XUMHUH, (HUIOCO(PHUH, TCOPETUUSCKON MEXaHUKH,
COMNPOTHUBIICHUS] MaTepUaIoOB, METPOJoruu. JIis m3ydeHus: JaHHOTO Kypca CTYJEHT JOJDKEH BIaJeTh
OCHOBaMHU MaTeMaTHUYECKON TEOPHH IOJIsl, anmnaparoM GyHKINI KOMILUIEKCHOTO IEPEMEHHOT0, METO/IaMU
pelleHus ypaBHEHUH MaTeMaTHuecKod (HU3MKW; 3HATh OCHOBHBIC TOHSITHS, 3aKOHBI, YPaBHCHHS
TEPMOJMHAMHKY, CTATUCTHUUYECKOM (UMK W MEXaHUKHU CIUIOMIHBIX cpel (pa3fenbl: HeanbHast
YKUJKOCTb, BA3KAsl )KUJIKOCTb, TEIJIOMPOBOAHOCTD B KUJKOCTH, TEOPUS YIPYTOCTH).

B cBoo ouepeab, JaHHBIM Kypc, TIOMHUMO CaMOCTOATEIBHOTO 3HAUEHHUS, SBISETCS
NPEAIIECTBYIOMIEH JUCHUIUIMHON [IJIsl CHEeHHAIbHBIX KYypcoB — «['UIpOreosioruss M HWHXKEHEepHas
reosiorus», «OCHOBBI morcka u pazBeaka MITN», « ['eodpusnueckue uccienoBanus CKBaxuny», «bypenune
CKBQ)XHH.

3. IlepeyeHb MIAHUPYEMBIX Pe3yJbTATOB O0y4YeHHUS MO AUCHUIUIMHE (MOIYJI0), COOTHECEHHBIX C

HHAUKATOPAMHM JT0CTUKeHUs1 KomneTeHuui (Tabmmma 1)

Taoauna 1
Ilianupyemble pe3yibTaThl 00y4eHHUs 10
Koa mo ®1'OC HNuaukaropsl aucuunanne (3YB)
AOCTHKEHH S
OomenpogeccuoHaIbHbIE
OIIK-3 Cnocoben | OIIK. 3.1. TIIpumenser 3HATh:
3HaHUA u3 Aa3HbIX
[PAMCHATD OCHOBHBIC y P - OCHOBHBIE  3aKOHBl  IPEOOpa3oBaHUS
OJIOKEHHUSI obnmacred  QusuMKM A i
SHEPTHH U TEIIOMAcCOOOMEHa;
(YHAMEHTaATbHBIX pemeHns WHKEHEPHBIX
eCTECTREHHBIX HayK b | 3278%- - TeopHro TeriooOMeHa (Teruionepenayu,
HAYYHBIX TE€OPUU IPHU TEMNI00TAAMH);
MIPOBEJICHUU HAYYHO- - OCHOBBI COCTaBJICHUS TEIJIOBBIX OAJIaHCOB;




HCCIIEIOBATEILCKUX
paboT Mo U3yYEHHIO U
BOCIIPOU3BOICTBY
MHHEPaITbHO-
CBIPbEBOM 0a3bl.

OCHOBBI TerIoo0OMeHa W MaccooOMeHa B
I[BYXKOMHOHGHTHBIX cpe;[ax;

MyTU HHTEHCU(UKALUU TeIUIoNepeaayu;

METOIBI OTIpEIeIICHUS TeMIeparyp
MOBEPXHOCTHU TEIJI000MEHA;

NpUHIUO ~ ACUCTBUS M YCTPOKCTBA

TEII000MEHHBIX anmnaparos,
TEIUIOCWJIOBBIX ~ YCTaHOBOK U JPYIHX
TEIVIOTEXHOJIOTMYECKHUX YCTPOUCTB,

IMPUMCHACMBIX B OTPACIIH;

IIPUHIUIIBI TCIIJIIOBOI'O pacucra
TENI000MEHHBIX arraparos;

OCHOBBI TEOPUU TOPEHUSI M OpraHu3aluu
C)KMTaHUsl TOIUIMBA B IPOMBIIUIEHHBIX
YCIIOBHUSIX;

OCHOBHBIE CITOCOOBI DHEPTOCOEPEKEHUS.

yMeThb:

IIPUMEHATh ~ OCHOBHBIE  3aKOHBI U
ypaBHEHUs TEIUIOPU3UKU JUTS
BBIIIOJIHEHNS TEXHUYECKUX PACYETOB;

NpoBOAUTL TCPMOJAUHAMUYCCKUC PACUCTHI
paboynx TMPOIECCOB B  TEIIOCHUIIOBBIX
YCTAHOBKaX M JIPYTUX TEIUIOTEXHUYECCKUX
YCTPOMCTBAX, IPUMEHSEMBIX B OTPACIIH;

o0OpabaThiBaTh pe3yabTaThl H3MEPEHUS U
IPOM3BOTUTH pacueTsbl MIPOIIECCOB
TEI000MEHA;

paccUMTHIBATh M BBIOMPATH PAllOHAIBHBIC
CUCTEMBI npeoOpa3oBaHus u
UCTIONIb30BAHUSl DHEPTHH, pAIMOHAIbHBIC
CHCTEMBI OXJIaXICHUS "
TEPMOCTATHPOBAHUS obopynoBaHus,
IPUMEHSIEMOT0 B OTPaCIIH;

BJIA/I€Th:

AHAJIUTUYECKON Teopuen
TEIIONPOBOAHOCTH;

MeToAaMu pacuera IIPOLIECCOB
TeIUIonepe1aun U TeIOoOTIauH;
YCJI0BUSAMU OJHO3HAYHOCTU NI
KpaeBbIMU YCIIOBUSIMU nporecca

TCILJIOITPOBOJHOCTHU




4. O0beM IUCHMILTHHBI M BUABI Y4e0HOH padoThI

Taoauna 2
Bcero CeMecTpsl
Bup yueOHoit paboTbl yacos/ 3a4.e/. 6 5

00 300 0P0 390
KontakTHasi paGora (Bcero) 32/1,0 8/0,22 32/1,0 | 8/0,22
B Tom unce:
Jlexium 16/0,5 4/0,11 16/0,5 | 4/0,11
[IpakTrueckue 3aHATUS
CemuHapbl
JlaboparopHbie pabOTHI 16/0,5 4/0,11 16/0,5 | 4/0,11
CamocrosiTesibHas pabora (Bcero) 40/1,1 64/1,8 40/1,1 | 64/1,8
B ToMm uncrne:
KypcoBas pabota (mpoekr)
PacuerHo-rpadudeckme paboThI
TP 12/0,33 28/0,8 12/0,33 | 28/0,8
Pedepatnr
Jlokmaanl
ITpezenTannu
U (unu) opyaue 6uovl camocmosmenvHoi pabomoi:
[ToaroToBka K 1a00paTopHBIM padboTaM 12/0,33 18/0,5 12/0,33 | 18/0,5
[TonroroBka K MPakTUYECKUM 3aHATHSIM
[ToaroroBka k 3a4ery 16/0,44 18/0,5 16/0,44 | 18/0,5
Buj otueTHOCTH 3auer 3auer 3ayeTr | 3a4eT
OO0mas TpyA0eMKOCTh BCEI'O B yacax 72 72 72 72
JMCIMIIJINHBI BCEI'O B 3a4. eqxMHHIAX 2 2 2 2




5. Conep:xanue TUCHUIINHBI

5.1. Pa3nesansl AucHUIIMHGBI 1 BUABI 3AaHATHH

Taoaunna 3

Ne
n/

HaumenoBaHue pasjaeia
AMCUMILINHBI

Yacel
JEeKIHOHHBIX
3aHATHH

Yacer
J1a00paTOPHBIX
3aHATHIH

Yacbl
NPaKTHYECKUX
(ceMMHApPCKHUX)

3aHATHH

Bcero uyacos

0P0

390

00

390

00

390

00

390

[Ipeamer "Tennodusnka'.
OCHOBHBIE TOHATHUA U
MIOJIOXKCHUS TETUTO(DU3HUKH.

TemnepatypHoe moJie.
KauectBeHHbIE
XapaKTEePUCTUKHU TIepeHoca
TEILJIOTHI.

2

Koadduiuent
TETUTONPOBOTHOCTH.
TemmonpoBOHOCTD PA3THYHBIX
npod el CTEHOK

TemnonpoBOAHOCTb.
KoHTakTHBIHI TEmI000MEH.
Ilepenaua TemaoTh
HEOTPaHWICHHON TUTACTHHEI,
MAJIMHAPA U T1apa

Temnonepenaua. CaoKHbIN
TemoooMeH. MaccooOMeH.
IIyTn nHTeHCHPUKATTH
TeTuIonepeadn

Hecraunonapssie mporeccsl
TETUIONPOBOIHOCTH
HccnenoBanue mpoieccon
TEIJIONPOBOJAHOCTH METOJIOM
aHaJIOTUH

OCHOBBI  TEOpHH  TOAOOHSI.
Temnootnava. Temnoornaya npu
BEIHYXJICHHOM JBIOKCHUN
JKugkocTu. TermmooOMeH — mpu
KHUIIEHUH.

TennooOMeHHBIEC anmapaTsl.
OCHOBBI TEILTOBOTO pacyeTa
TENI000MEHHBIX arrapaToB

T UApOAHAMUKA U TEmI000MeH
IIpu NONCpCUYHOM 00TeKaHUHU
OIVHOYHOTO NIJIMHAPA.

TemnooOMeH H3TydeHUEM.
W3mydeHne peallbHbIX Tel

BCEI'O:

16

16

32




5.2 JleknMoHHBIE 3aHATHSA

HEOTPaHWYCHHOW TIACTHHBI,
IATUHAPA U I1apa

Tabéauna 4
Ne HaumenoBanue pasjaeia
Coaepixanue pasagena
n/n JTUCIUIIINHEI
1 2 3
Ipenmer  "Temnodmsuka". CroocoObl  mepegadyd  TEIUIOTHI
(TerTonpoBOAHOCT, KOHBEKIMS, n3nydeHue) [lome TemmepaTypsl,
[Ipenmer "Termodusuka". | momsTue rpagumenta TemmepaTypbl. OCHOBHBIE MOHSTHS U
OcHoBHBIE TIOHSATHS U | OmpeJieNieHUsT  TEIUIOPU3UKK  (TEPMUHOJNOTHS, TEIUIOOTAaud U
MOJIOKCHHMS TETUTO(DH3UKH. TeIUIonepeada): TEMIOBOM TOTOK, MIOTHOCTH TEIUIOBOTO ITOTOKA,
| MOIITHOCTh BHYTPEHHUX WCTOYHUKOB TEIUIOTHI, TEIUIOHOCUTEINb,
TETUIO0OMEHHUK.
TemnepaTtypHoe noJe.
KauecTBennsbie TemneparypHoe mnosie. M3orepMmuueckas MOBEPXHOCTb. ['paaueHT
XapaKTePUCTUKH nepeHoca | Temnepatypsl. KauecTBeHHBIE  XapaKTEPHCTUKH MIEPEHOCA TETUIOTHI.
TEIUIOTHI.
Koadduiuent TtemnonpoBoanoctr. 3akoH Dypee. Koadduimenrt
TEIUTONPOBOIHOCTA Ta30B W xuakocred. Jluddepennmansaoe
ypaBHEGHUE TEIUIOMPOBOJHOCTH. YCIOBHS OJHO3HAYHOCTA WIIU
Koa¢ppuument KpaeBbl€ YCIOBUSI TEIIONPOBOAHOCTH. TerIoNnpoBOAHOCTh TIPU
) TCIUIONIPOBOHOCTH. CTallMOHAPHBIX YCIOBUSIX.
TennmonpoBoAHOCTH  pasiMYHBIX TemnonpoBOIHOCT  OJHOCIONHOM,  MHOTOCIOWHOM,  MIJIOCKOH
npoduieii CTCHOK OUTHHIPHYECKON U c(hepUIecKOil CTEHOK IPH IPaHUYHBIX YCIOBHAX
1 poma. TeroBas MPOBOAMMOCTH CTEHKH. TeEIIOBOE TEPMHUUYECKOE
COIPOTHUBIICHUE.
TemnonpoBOAHOCTb. KonTakTHbIi TEII000MEH. TlonsTus:
KOA(PQGUIMEHTHl TEIUIOOTAa4d U TEIUIONEPelaun, TeMIIepaTyPHBI
HArop, MECTHBII TEeMIEpaTypHBIN Harop, cpenHuit
JorapuMUYECKUA ¥ CPEIHUNA WMHTETPATBHBIA TeMITepaTypPHBIHA
HAmoOphl, BHEImIHee M o0O0IIee TEePMUYECKHE COMPOTHBIICHUS.
CrnoxHbrii TeruiooOMeH. KadecTBeHHBIE  XapaKTePUCTUKH IEepeHOca
TEIUIOTHI.
TemnonpoBOAHOCTD.
KoHTakTHBIN TEI000MeH. >
3 | Tlepenaua TemwioTs: OxJaxJieHue, HarpeBaHUe HEOTPAHWMUYCHHON TUIACTHHBI, IWIHHIPA U

mapa Mpu TpaHWYHBIX ycimoBusax 1,2,3 poxa. [lomHoe TepMmmuueckoe
CONIPOTHBIICHHE Temulonepenauyn. llepenadya  TEmIoOTHl  depe3
MWIMHAPUYIECKYI0 CTeHKY. JIMHEeHHOe TepMHUYECKOe CONMpPOTHBIICHUE
Terionepeaadn. Kpurudeckuii auaMerp HNWIMHIPUYSCKOW CTEHKH.
Ilepenava TEeTUIOTHI Yepe3 IMIApOBYIO CTeHKY. OOOOIIEHHBIN METOX
peleHus 3a]]a9 TEIJIONPOBOAHOCTH B TUIOCKOM, IMJIMHAPUYECKON U
IIapOBOM CTEHKAX.




Temnonepenaya. CnoxxHbIf
TeruiooOMeH. MaccooOmeH.

Temnonepenaya. CloXHBIN TEIOOOMEH

Temnonepenaya MeXIy IBYMS KUAKOCTSIMH depe3 pasaeIaioIyo HxX
crenky. Terlomepenadya dYepe3 IUIOCKYIO, IHJIMHAPUYECKYIO,
chepuueckyro u opeOpeHHyI0 CTCHKH. Koaddurment
TETUTONepeayu.

MaccoobmeH. OcHOBBI ~ MaccooOmMeHa.  MaccoOMeH — mpu
pekTudukanuu  HeQTIHBIX KHUJIKOCTEH. Temnootnaua mpu
KOHICHCAITUH ITapOB HEMETAJUTMYECKUX KHUIKOCTEH.

Koadduiuent temnonepenaun. Temnopas u3oisus TermiooTmada
P KOHACHCAIIMN Ha TOPU30HTATBHOM IAJIHHIIPE.

2 3
IMytn  wHTeHCHUUKaMKU  Teruionepenadd.  MHTeHCHUUKAIMS
TerTonepe1aun myTeM YBEITUUCHHUSI kod(durmenta
TETUTONPOBOHOCTU.  TeIUIONpPOBOJHOCT, B cTepikHE  (pebpe)

[Iytn naTeHCHpUKaIMN
TeIUIoNepeaun

MOCTOSIHHOTO TTOTIEPEYHOTO CEUCHUSI.
OpebpeHne MOBEPXHOCTH HarpeBa Kak crmoco0 WHTEHCHU(UKAITTH
nporiecca terionepeaaydu. AuddepeHnmaibHoe ypaBHEHUE U €ro
pemenue. Teronepeaaya yepe3 peOpPUCTYIO TUIOCKYIO CTEHKY.

Koadumuent adpdexruBaocT pedpa. TemmonpoBoIHOCTh KPYTIIOro
pebpa MmoCTOSHHOW TOMIMMHEL. [lopucToe OXNaXKACHWUE IIACTHHBI,
TemmonpoBOHOCT  OJHOPOJHOTO — IMIMHIPHYECKOTO  CTEPIKHS.
IlepeHoc TemwioTel 1O CTepkHIO (pedpy). TemmoBo MOTOK ¢
MTOBEPXHOCTH CTEePXKHS (pebpa). TermmonpoBoIHOCTh
UWIMHApUYecKOM cTeHku. TermnoBas wuzonsauus. Kputudeckuit
JUaMeTp TEIUIOBOH U30JIAKU. BeIOOp 3 heKTHBHON H30JIALINH 110 €€
KPUTHYECKOMY TUAMETPY

HecrauunonapHslie mpoiiecchl
TEIIONPOBOAHOCTH
HccnenoBanue npoieccon
TEIUIONPOBOIHOCTH METOIOM
aHaJIorui

Hecraunonapusie Oponecchl TEIUIOMPOBOJHOCTH AHAIUTHYECKOE
OIIMCAHHE npotiecca HECTalMOHAPHOMI TEIJIONPOBOJAHOCTH.
OmpeneneHne KOJMWYECTBA TEIUIOTHI, OTAAHHOTO IUIACTHHOM B
nporecce oxnaxaeHus. OxnaxacHue (HarpeBaHue) OCECKOHEYHO
JauHHOro  mwiuHiapa.  OmnpeneneHUE  KOJIMYECTBA — TEIUIOTHI,
OTHAaHHOTO ITWJIMHIPOM B TIpollecce OXNaxAaeHusA. OxiaxaeHne
(marpeBaHme) Ted KOHEYHBIX pa3MepoB. PerymspHbId pexum
oxJjaxaeHus (HarpeBaHus) Ten. [IpuOIKEHHBIE METOJIBI PEIICHUS
3a/1a4 TEIUIOMPOBOJHOCTH.

HccnenoBanue mpoleccoB TEIIIONPOBOJAHOCTH METOJOM aHAJIOTHH.
Oco0eHHOCTH TIepeayyl TeTUIOTHI IIPH B3aUMHOM KOHTAKTE JIBYX Tell.
KonTtaktHOE TepMuueckoe compoTuBieHHE. HecranmoHapHBIN
po1ece TETUIONPOBOJHOCTH. KonTaktHbIit TEII000MEH.
T'maponuHamMuyeckuii ¥ TEMJIOBOM MOTPAHUYHBIE CIIOW. Y CIIOBUS
NPUIUNAaHUA. YPaBHEHHE TEIUIOOTAAYH. I'unpoanaaMuyeckuit
norpaHuyHbli cinoid. TersoBod morpaHuyHBIN cioi. TypOyaeHTHBIN
TIEPEHOC TETUIOTHI U KOJTMYECTBO TBUIKECHHUS.

OCHOBEHI TeOpUr O00US.
Temnootaava. TernooTnaua npu

BBIHYKJICHHOM JIBIDKCHUH
KUIKOCTH. TeruiooOMeH mpu
KHUIICHUU.

OcHoBHI Teopun oao0us. [TorsTHE 0 METONE aHATN3a
pasMepHocTeit Teopuu moaoous. KputepuanbHbie ypaBHEHUS.
DU3HIECKHI CMBICT OCHOBHBIX KPUTEPHEB o100us. Yncio
Hyccenbta. Yncio Pefinonbaca. Yucio Iexne. Yucio I'pacroda.
UYucno Diinepa. Ywucno [pararns. YcnoBus nmomodus Gpu3ndecKux
npoiieccoB. MeTo1 pa3MepHOCTEH.




Temnootmaua. Termmoornaya mOpu  BBIHYXKACHHOM  JBUXKEHUU
SKUJIKOCTH.

Koaduimentsl Temnoornaun. TemiooTnada IPU €CTECTBEHHOU
KOHBEKIMHU. TeriooTAaua Npu U3MEHEHUH arperaTHOro COCTOSHUS
BemiecTBa. TemnooOMeH Npy KOHJIEHCAIMH MapoB. TEIuIoBOM MOTOK.
[Im0THOCTP TETIOBOTO OTOKA.

Ternmoodmen npu kureHur. OCHOBHBIC TIOHSTHS W ONPENEIICHHUSL.
Hcnapenue, KurieHUe: MOBEPXHOCTHOE, 00BEMHOE, My3BIPHKOBOE U
IUICHOYHOE KumieHus (pororpaduu pexXrMMOB KHIICHHUS). YpaBHEHUE
nomobusi. Kpusuc TemiooTmaud mNpuU KUTMEHHH. 3apPOKIEHUE,
pa3BUTHE M OTPBIB MY3bIPEl Mapa HAa MOBEPXHOCTH HArpena.
CkopocTh pocta mapoBOoro my3blpbka. OTpPHIBHOM AHAMETP
ny3bipsa. Cxema TEIIOOTIAaYu MNP IMY3bIPbKOBOM KHIICHUHU.
VYpasHenue nogoous. Kpusuc TermiooTnauu npu KUmneHuu.

3

TennooOMeHHBIEC anmapaTsl.
OCHOBBHI TEILTOBOTO pacyeTa
TEIJIO0OOMEHHBIX aIapaToB.

I'mapoavHaMuKa U TEII000MeH
TIPH TIOTIEPEIHOM O0TEKAHHH

OJJMHOYHOTO IMJIMH/IPA.

TenmooOMeHHBbIE ammapaThl. THIBI TEIIOOOMEHHBIX AIIIapaToB.
Knaccudukanus OCHOBHBIX TUIIOB TEMI000MEHHBIX
amnmapaToB: KOHTAaKTHBIE (CMECUTENbHBIC, OapOOTaKHBIE) U
IIOBEPXHOCTHBIE (PEre€HEPATOPhI, PEKYIIEPATOPHI).

OCHOBEI TCIIJIOBOT'O pacucTa TEI000MEHHBIX arrapaTroB.
OcHOBHbBIE YpaBHEHHs TEIJIOBOIO pacyeTa pPeKylnepaTUBHBIX
TEMI000MEHHUKOB.

PacuetHble ypaBHeHHs. Buipl TtermoBoro pacuera. CpemnHui
JorapupMUUECKU TEMIIEPaTyPHBIN HAarop.
CpennenorapuMuyecKuil TeMIIEpaTypHBIH HAOp _AJIs alllapaToB C
NPSIMOTOKOM, JUIsi ammapatoB ¢ mpotuBotokom. KoaddummeHnt
TeTIoTepe1avuu. D¢ hHeKTUBHOCTh TETJI000MEHHHUKA.
ConocraBieHue MNpPSIMOTOYHOM M IPOTUBOTOYHOM  CXEM
JBUKEHHUSI TEINIOHOCUTEIIEH.

lumponuHamuka ©  TEIUIOOOMEH TIpU  TOMEPEYHOM OOTECKaHWUU
OJIMHOYHOTO  IWIWHApPA. Yrol  OTphiBa  JAMUHAPHOTO |
TypOyJIEHTHOTO TIOTPAaHUYHOTO CJIosl. M3MeHeHHWe Kod(duimeHTa
TEIUIOOTJIAYM 110 OKPYXHOCTH IwiuHApa. CpenHss TeruiooTaada
MOTIEPEYHO OMBIBAEMOTO IIMJIMHAPA. 3aBHCHUMOCTHh KO3(QHIMEeHTa
TEINIOOTIAYM [WIMHApPA OT yrja arakk. TermooOMeH mpu
MOTIEPEYHOM OOTEKaHWU KOPHIOPHBIX M IMIAXMATHBIX MYy4YKOB TPYO.
3aBUCHMOCTh TCIUIOOTJA4d OT HOMEpa pAla, COOTHOIICHUS
MIPOJIOJIBHOTO M TTOTIEPEYHOTo maroB myuyka. Cpemaanii ko3¢ uImeHT
TETUIOOTIAYHN JIJISl ITy4dKa. TermooOMeH MpH MOMepeYHOM O0TeKaHUU
KOPHJIOPHBIX M  IIAXMAaTHBIX TYYKOB  TpyO. 3aBUCHMOCTH
TEIIOOTIAYd OT HOMEpa psja, COOTHONICHHS TPOJOIBHOTO U
nornepevyHoro maroB nydka. Cpeannit k0dQOUIUEHT TermnooTaaqu
JUTSI ITy4YKa. 3aBHCUMOCTh TEIUIOOTaud Iy4Ka TpyO OT yIiia aTaku.

TenmooOMeH n3mydeHreM
N3nyyeHue peabHbIX TEN

Tenmoobmen wusnmydeHueM. OCHOBHBIE 3aKOHBI W OIPEICICHUSI.
Ouznka u3aydeHusa. OCHOBHBIE TIOHATHS M ONpPEIENIEHUS: TOTOK
U3IY4YCHHS, I[IOBEPXHOCTHAs IUIOTHOCTh TIOTOKA  HM3IIyYCHUS,
WHTEHCUBHOCTh  W3Iy4eHHsA. TemioBod  OajgaHC  JIyIHCTOTO
TermrooOMeHa. 3aKOHBI M3Iy4YeHHUs aOCONIOTHO YEpHOTO Teja.
3akonsl [Inanka, Ctedana-bonpnmMana.




Uznyuenue peanbHbix Ten. 3akoH Kupxroga. OcHOBHBIE ypaBHEHUS:
ypaBHEHUE COXPaHEHHS DHEPIHH, YpaBHEHHE MepeHoca. AOCOIIOTHO
yepHoe Teso. TernnooOMeH U3IydYeHHEM CHUCTEMBI Tell B aOCOJIIOTHO
MIPO3payvHoil cperne.

[IpakTHyeckoe HCMONB30BAaHUE YpPAaBHEHWM MepeHoca JHEPIUu
u3nydeHus. PaquanMoHHO-KOHAYKTHBHBIE CHCTEMbI: €IMHUYHOE
IJIOCKOE pedpo, yUeT TeIIo00OMeHa M3IIyIeHHEM MEXIy peOpoM u
TpyOoil. PaananuoHHO-KOHBEKTHBHBIE CHCTEMBL:  TeMIlEpaTypa
HOBEPXHOCTH IUIOCKOH MJIACTHHBIL, TPYOHI.

JlekIMOHHBbIE 3aHATHUS TPOBOJATCS B (hOpME JIEKIMI C UCTIOIb30BAHUEM JIEMOHCTPALIMOHHBIX CIIAHIOB,
Ope3eHTallMii ¥ BHJEOPOJIUKOB, TMPUMEHSAIOTCA HMHGOpPMalMOHHbIE TexHojoruu. I[IpoBoautcs
JEMOHCTpalMsl KOHCTPYKLMHA 3JIEMEHTOB CUCTEM, cxeM. IlepeueHp neMOHCTpupyeMoro marepuaia H
camu Marepuanbl npeactaBiieHbl B POCax. IlpemycmarpuBaercsi camMOCTOSITEILHOE BBINOJIHEHUE
OTJIEbHBIX MIUTIOCTPALMI B pa3laTOYHOM MaTepHale.

5.3. JIaGopaTopHbIe 3aHATHUS

Taoauna 5

Ne HaumenoBanue pa3jaena
HaumeHoBaHue J1a00paTOPHBIX padoT

n/n JTUCIHUIIINHEI
TeIIONpPOBOJHOCTb. 1.BJIP Omnpenenenne kodhpuimenTa TermionpoBOIHOCTH
KOHTaKTHBIH TEII000MEH. TETUTON30JISIITUOHHOTO MaTepraia (MeTO ] IUINHAPUIECKOTO CII0ST)
3 | lepenaua TemioTsl 2. BJIP Ompenenenue kodpGuIeHTa TeIo0TAaud MpH CBOOOIHOM

HEOTPaHWYCHHOM IIaCTUHBIL, KOHBEKIINU (MeToH CprHH)
LUIMHApPA U 11apa

Termnonepenada. CroxHBII
4 | TennooGmen. MaccooGmen. 3. BJIP HccnenoBaHue NpoLeccoB TENI000MeHa Ha

TOPU30HTATILHOM TPYOOIIPOBO/IE

TemmooOMeHHBIE 4. UccnenoBanue TpydgaToro termiooOMeHHuka (Peanvrhas)

8 | ammaparsl.
OcHoBHI TemIoBoro pacuera | 5. MccienoBaHue MIaCTHHYATOTO TEIIOOOMEHHUKA (Peanbhast)
TEMI000OMEHHBIX armnaparTosB.

* BJIP — BupTyanbHas tjabopaTopHas padbora
5.4. IlpakTyeckue (CeMUHAPCKHE) 3aHATHS He NPeOyCMOmpeHbl

Ha naGopaTopHbIX 3aHATUSAX MPOUCXOJUT 3aKpEIUICHHE TEOPETUYECKUX 3HAHUU, O0O0CyXKIeHHe
WHHOBAIIMOHHBIX MIPOEKTOB, MOJEIIMPOBAHNE KOHKPETHBIX CUTYallud IpU pean3allid WHHOBAI[MOHHBIX
MIPOLIECCOB PA3IMYHOIO YPOBHS U HA3HAUEHUS; BOBJICUCHHUE CTYACHTOB B NMPOCKTUBHYIO JEATEIHHOCTD,
MOJATOTOBKA U 3alUTa MPE3ESHTAINI U pedepaToB.

IIpakTnyeckue (1a0opaTopHble) 3aHATUS TPOBOIATCA C  HCIOJIB30BAaHMEM  HEOOXOIUMBIX
TEXHUYECKUX U UH(OPMAIIMOHHBIX MAaTEPUAIIOB: MOATOTOBJIEHHBIE B BU/I€ TAOIMIL: 110 TEIUIOPU3NIECKUM
CBOWCTBaM BEIIECTB, KOA(P(UIIMEHTAM TEIUIONPOBOJHOCTH PAa3IMYHBIX MaTepHajoB, rpadukaM cxewm,
TEPMOJMHAMMUYECKUM IMKJIaM U T.A. CryaeHTaM IepefaeTrcs MaTepuall Ha JIEKTPOHHOM HOCHUTEIE.
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Marepuanbl TiepenaroTcs CTyAeHTaM Ha kadenpe win B OMOIMOTEKEe B SJEKTpOHHOM Buae. Ha
7a00paTOPHBIX 3aHATHAX MaTepUAbl MPEJOCTABISAIOTCS METOJUYECKUM I0COOMEM, B KOTOPOM
U3JI0’KEHBI TEOPETUYECKUE ACHEKThl U3y4aeMOU TeMbl, IPEICTABICHbI CXeMa YCTAaHOBKM HEO0OXOIUMbIE
rpa¢uku pacuyetHele ¢Gopmynbl. JlabopaTtopHas pa®oTa BBINONHSAETCS HAa OCHOBE pa3paOOTaHHOU
KOMITHIOTEPHOM MPOTPaMMBI B BUPTYaJIbHON (opMme.

6. CamocrosiTesibHasi padoTa CTyJIEHTOB 10 AUCHHUILIUHE

OpHMM M3 caMbIX JOCTYMHBIX U MPOBEPEHHBIX MPAKTHUKOM MyTeil MOBBIMIEHUS 3()PEKTUBHOCTH
y4eOHOTO 3aHSATHS, aKTUBU3ALUs CTYIEHTOB SIBJSIETCS COOTBETCTBYIOIIAsl OpraHU3alys U YIpaBJICHUE
CaMOCTOSITeNIbHONW y4eOHOU paboToi. OHa 3aHMMAET UCKIIOYUTEIHHOE MECTO, TIOTOMY YTO CTYACHTHI
nproOpeTaroT 3HaHUS TOJBKO B MPOIECCEe JINYHOM CaMOCTOSITENbHON Y4eOHON AeATEIbHOCTH.

J1ig TeKyIero KOHTPOJIsl B TEYEHHE CEMEeCTpa MpeaycMaTpruBaeTcs:

- OLEHKa pE3yJbTaTOB BBIIOJHEHUS U 3alIUThl MHAMBHUIYAJIbHBIX pPACUETHBIX 3aJaHUA U
1abopaTOpPHBIX padoT;

- KOHTPOJIbHBIE PabOThI O MaTepHajIaM JIEKIUNA M MPAKTUYECKUX 3aHATUH C LIEbI0 MPOBEIACHUS
PEUTHUHIOBOM aTTECTALMU B KOHIIE KA)KJI0I0 MECSLIA.

B konie cemectpa CTyIeHT JOKeH HaOpaThb MUHUMYM OaiyioB, HEOOXOIUMBINA JJIsl JOMyCKa K
clade sk3aMeHa (3aueta). MToroBas oleHKa B KaXKJIOM CEMECTPE BBIBOJUTCS C YUYETOM KOJHYECTBA
0ayytoB, HAOpaHHBIX B XOJ€ TEKYIIeH paOdoTHI.

CamocrosiTesibHasE padoTa BKJIIOYAET MOATOTOBKY K IPAKTHUYECKUM 3aHSATHSM, KOHTPOJIbHBIM
pabotam, BeimosHeHue pacdyetHoro 3ananus UTP, PI'P B nmuceMenHol gopme, MOATOTOBKY K 3a4€Ty WU
sk3ameHy.CamocTosaTenbHas paboTa BBINOJIHSACTCS Takke B Bue pedepara, JOKIAAa WIN MPEe3eHTALUN
CTYJIEHTOM [0 HIDKE IMPEICTaBICHHBIM TeMaM. BIOCIEACTBUM CTYACHTHI MPEICTABISIIOT AJS 3al[UThI
CBOM DPabOTHI, B TPOILECCE OICHUBAHUS MPOMCXOAUT OOCYX JAeHHUE paboThl, a TaKXke OJHUI] Ompoc
cryneHTa.llpu 3TOM UCHOTHUTENb MOXET BbIOpaTh TeMy U3 MPEAJoKEHHOW TeMaTUKH. B oTaenbHbIX
cllydasix TeMa MOKET ObITh M30paHa CTyJJCHTOM BHE TEMAaTUYECKOTO CIIUCKa pedepaTos.

IIpu mnoaroToBke pedepara CTYAEHTY NpPEIBAPUTENBHO ClEAyeT Moao0paTh pa3iuyHble
JUTEpaTypHble, NEPUOANUYECKHE, HOPMATUBHBIE U APYTHE UCTOYHUKU U MaTepuaibl, CAICTEMAaTU3HUPYs U
0000111231t pH TOM HY)KHYIO HH(POPMAIIHIO TI0 TeME.

Bonpocekl 118 caMOCTOATEIBLHOTO0 U3YYeHUsI Tadauna 6
Ne
w/ Tembl /151 CAMOCTOAITEILHOTO U3YUYEeHH S
[TonsTus: k0dpPUIMEHTH TEMJIOOTAAYUM | TEIUIONEpenadyr, TEeMIEPaTypHBIH Harop,
1 MECTHBIN TEeMIIEpaTypHBIA HAIoOp, CPEAHHUN JOrapu(PMUYECKUA U CPEIHUN WHTErpabHbIN

TEeMIIepaTypHbI HAINophl, BHEIIHEE U OOIIee TePMHUECKUE COMPOTHBICHUS. CIOXKHBIN
Terioo0MeH. KauecTBeHHbIE  XapaKTEPUCTHKHU MEPEHOCA TEIIOTHI.

Koadduuuent rernonpoognoctu ra3zoB. KoadhhuiueHT TennonpoBoiHOCTH KUAKOCTEH.

2 | Koa¢duuneHT TemnonpoBoJHOCTHA TBEPABIX TEJ: METAJUIBI U CIUIaBbl. TepMOYyIpYroCTh.
CoOTHOUICHUSI MEXKIY HANPSHKEHUSIMH, eOpPMALIUSIMHU U TEMIIEPaTypOH.
TenmonpoBOAHOCTh OAHOCIOMHONW, MHOTOCIIOMHOM, TIIOCKON UIUHIPUYECKON 1
cepruuecKoil CTEHOK MPH MOTPAHUYHBIX YCIOBUSAX | pona

OO6miee ypaBHEHHE TEepeHOCA TeIUla B JKUIAKOCTH. DPU3MUYECKHH CMBICI W TIPEAEIbl €ro
4 | mpumenumoctu. TemnsonepeHoc B HEC)KUMAEMOM U HEBA3KOM kuIKOCTIX. I 'nnore3a @ypoe-
OcTporpanckoro. Y ci0BHsI OJHO3HAYHOCTH JIJIsl IPOLIECCOB, TUITBI KPAaeBbIX 3a4au.
Kpurepuansasie ypaBHeHUsI. PU3NUECKUN CMBICTT OCHOBHBIX KPUTEPHEB MO100Ms. MeToabI
pasMepHOCTEN U TTOI00uSI.

Tennooomen nznyuennem. OCHOBHBIC 3aKOHBI U ompeieiicHus. PU3NKa U3TydeHHUs.
OCHOBHBIE MIOHATHUSA U ONPENEICHUS: IOTOK U3Iy4EHMs], IOBEPXHOCTHAS MIJIOTHOCTH ITOTOKA
6 | U3iIyueHUs, ”UHTEHCUBHOCTh M3TydeHHs. TermnoBoii Oananc JIyducToro Terioo0MeHa.
3aKoHBI H3Ty4eHUs a0COJIFOTHO uepHoro Tena. 3akoHsl [1nanka, Ctedana-bonbpimana.
W3znydyenune peanbubix Ten. 3akoH Kupxroga. OcHOBHbIE ypaBHEHHUS: YpaBHEHHE
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COXpaHCHHSI YHEPTHUH, YPaBHEHUE MTEPEHOCA.

OcHoBbl MaccooOMmena. TermmooTnada Tpu KOHJCHCAIIMHM TMApOB HEMETAJUTMUECKUX
KuakocTed. Tenmooraada npyu KOHAEHCAIMU HA TOpU30HTaIbHOM IuinHApe. [locTtaHoBka
3a4a4uu U OCO6€HHOCTI/I HaXOXICHUA 63.351. YB.Ha)KHeHI/Ie MaTepI/IaJIOB B TCXHOJIOTHYCCKUX

7 nporeccax orpaciu. CrnocoObl yBIaXHEHHUS. YBIAKHEHHE COpPOIMEH BIard W3 BO3/yXa.
KoHTakTHOE yBiIaKHEHHE. YBIOKXHEHHE MapoM. TEeXHHKO-3KOHOMUYECKHE I10Ka3aTellu
cyuniok. TexHruka 6€30MacHOCTH
TernnmooOmennsle  anmapaTsl. Knaccudukanmss OCHOBHBIX —THUIOB — TEMJIOOOMEHHBIX

g | mmapaToB:  KOHTaKTHbIE (cmecutenbpHBIe,  0apOOTaXXHBIE) W TIOBEPXHOCTHBIC

(perenepatopsl,  pekynepaTopel). OCHOBHBIE  ypaBHEHHs  TEIJIOBOIO  pacuera
peKyIepaTUBHBIX Tem1000MeHHNKOB. KoadumuenT Termonepeaaun.

[TpumeHeHue TETUIOTHI B 0Tpacyiu. Bo3oOHOBIAEMBIC 1 HEBO30OHOBIIIEMbIE HCTOYHUKI
9 | sneprun. OcHOBBI 3HEprocoepekenus. Bropuunelie sHepreTudeckre pecypcbl. OCHOBBI
9HEPrOTEXHOJIOTUH.

Tembt UTP:

. UccnenoBanue nporecca UCTEUEHUS U3 CY)KUBAIOIIETOCS COILIA;

. Onpenenenue napamMeTpoB BIAXKHOTO BO3TyXa:

. Onpenenenne ko3 GUIMEHTA TETUIOMPOBOIHOCTH TEIUIOU30JSIIIHOHHOTO MaTepHara;
. Onpenenenne ko3¢ HUIMEHTA TETUIOOTIaYH TIPU CBOOOHON KOHBEKIINH;

. Onpeznenenue TEMIOMPOBOIHOCTH M KOAPPHUIMEHTA TEMIIepaTypOpOBOJHOCTH;

. Onpenenenne ko3 duIreHTa U3IydeHUs TBEPOTO TEIa;

. TerioBoi#i pacdeT TemI000MEHHOTO amnmapara;

. TermoBoii 6anmaHc cemaparopa ra3004UCTKH.

03N DN W~

6.3 YueOHO - MeTOaMYEeCKOE O0ecreyeHHe VISl CAMOCTOSATEIbHOI padoThl

1. Hukutun B.A.JIekiuu o TemIoTexXHuKe [ DNeKTPOHHBINA pecypc|: KOHCTIEKT JIKIIHii/ —
DIIEKTPOH. TEKCTOBbIE NaHHbIe.— OpeHoypr: OpeHOyprckuii Tocy1apCTBEHHBIM YHUBEPCHUTET,
3BC ACB, 2011.— 532 c.— Pexxum nocryna: http://www.iprbookshop.ru/21604.html.— 9bC
«IPRbooks»

2. Jleprorun B.B. TermmomaccooOMen [DnekTpoHHBIN pecypc]: yaeOHoe nocodue/ leprorun B.B.,
Bacunbe B.®., Visamesa B.M.— DnextpoHn. TekctoBble fanHbie.— CI10.: CaHKT-
[TerepOyprckuii rocyaapCTBEHHBIN apXUTEKTYPHO-CTPOUTENbHBIN yHHBEpcUTET, DBC ACB,
2016.— 244 ¢.— Pexwum nocryna: http://www.iprbookshop.ru/74378.html.— DbC «IPRbooks»

3. Manas D.M. Texaudeckas TEIJIOTEXHUKA [ DIEKTPOHHBIN pecypc|: yueOHoe mocobue/ Manas
O.M., l'onukoB JI.B.— DnektpoH. TekcToBble AaHHble.— CapaToB: CapaToBCKHiA
rocynapcTBEeHHbIA TeXHUUeCKUi yHuBepcuter umenu 0. A. INarapuna, ObC ACB, 2014.— 90
c¢.— Pexxum nocryma: http://www.iprbookshop.ru/80120.html.— 2BC «IPRbooks»

4. lIserkoB O.b. TeopeTuueckre OCHOBBI TEILIO- U XJIa0TEXHUKUA. OCHOBBI TEPMOJUHAMUKHU U
TerIoMaccorepeHoca [ JIeKTpOHHBINA pecypc]: yaeOHo-meToauueckoe mocodue/ [letkos O.b.,
JlaniteB FO.A.— DnextpoH. TekctoBble nanHble.— CII0.: YauBepcuter UTMO, UHCcTUTYT
xoJyiofa u ouorexnosorui, 2015.— 54 c.— Pexum gocryna:
http://www.iprbookshop.ru/68171.html.— DBC «IPRbooks»

5. Manas O.M. Texuuueckas TEIJIOTEXHUKA [ DIEKTPOHHBIN pecypc]: yueOHoe mocodue/ Mamnast
9.M., 'onukos J[.B.— DnektpoH. TekcToBble AaHHbIe.— CapaToB: CapaTOBCKHUI
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rocyIapCcTBEeHHbIA TeXHUUeCKui yHuBepcuter umenu 0. A. INarapuna, ObC ACB, 2014.— 90
c.— Pexxum nocryma: http://www.iprbookshop.ru/80120.html.— 2BC «IPRbooks»

6. I'puropseB b.A. TeromaccooOMeH [DneKTpoHHBIN pecypc]: yueOHuK 11 By30B/ I’ puropren
b.A., IIBeTkoB @.®.— DneKTpOH. TEKCTOBbIE JaHHble.— M.: U3aaTensckuit qjom MOU, 2011.—
560 c.— Pexxum moctyna: http://www.iprbookshop.ru/33157.html.— DBC «IPRbooks»

7. AreeB M.A. TermomaccooOMeHHBIE MPOLIECCH M YCTAHOBKU MPOMBIIIJICHHON TETIOTEXHUKH
[DnekTpoHHBIH pecypc]: yaeOHOoe mocodue sl CTYJEHTOB BY30B, 00YJarOmUXCs 1O
Hanpasienuio 13.03.01 «TennosHepreTruka u TEIUIOTEXHUKA» BceX GpopM oOydenus/ AreeB MLA.,
Mpakun A.H.— DinekTpoH. TekcToBbie nanHbie.— CapartoB: Al [Iu Op Menua, 2018.— 229 c.—
Pexxum noctyna: http://www.iprbookshop.ru/70284.html.— 3BC «IPRbooks»

8. P.A-B. Typnyes, M.3. Manaesa Meroaundeckue ykazanus// OCHOBHBIE 3aKOHBI TETLIOOOMEHA.
I'THH.- 2005, 25 c.

9. X.A.Ucaes, A.A. Enpmyp3aeB Metoanueckue ykazanus //TernoBoii pacyer naporeHepaTopa.-
I'THH, 2002, 21 c.

10. Typnyes P.A-B., MaromagoBa M.X. Pemenue TUIIOBBIX 3aJa4 110 MpolieccaM TEIIONepeaayn. -
Meroa. pexom. U3a. ITTHU 2007 r.

7. OuneHouHble cpeacTBa nmo qucuumianHe «IIpukiaagnas renaopusnka

7.1. Bonpockl K 1epBoii py0esKHO _aTTecTaluu

1. OcuoBHble ToHATUS Termnodu3uku. CrocoObl mepenayd TeIuIoThl (TEIUIONPOBOIHOCTh, KOHBEKIIHS,
U3IIyYCHHE).

2. TemnepaTypHOe I10JI€, U30TEPMUUYECKAsl IOBEPXHOCTh, CPEAHUM U UCTUHHBIN TPAaAMEHT TEMIIEPATYP.

3. 3akon @Dyppe. KorpduuueHT TemmonpoBOJHOCTH, MIOTHOCTh TEIJIOBOIO MOTOKA, KOJIUYECTBO
TEIIOTHI.

4. KospummeHT TemionpoBoIHOCTH, €r0 XapaKTEPUCTHKA.

5. IlepeHoc TemI0ThI TEMIOMPOBOJHOCTHIO MTPHU CTAllMOHAPHOM pekume. OIHOPOIHAS TUIOCKask CTEHKA.

6. IlepeHoc TEmIOTHI TEILUIOMPOBOJHOCTHIO TPU CTAIMOHAPHOM peKUME. MHOTOCIIONHAS CTEHKA.

7. IlepeHOC TEIUIOTHI TEIIIONPOBOAHOCTBIO IIPU CTALIMOHAPHOM pekuMe. LlnnmmHapudeckas CTeHKa.

8. [lepeHOC TEMIOTHI TEMJIONPOBOAHOCTHIO MPH CcTallMOHapHOM pexume. [IlapoBas creHka.

9. IlepeHoC TEMIOTHI TEMIONPOBOIHOCTHIO IIPU CTALIUOHAPHOM PEKHUME.

10. OxnaxxaeHue, HarpeBaHWe HEOTPAHUYECHHOM TUIACTUHBI, IIUJIMH/pA U 1Iapa NPy TPaHUYHBIX YCIOBUAX
1,2,3 pona.

11. KonTakTHOE TEpMUYECKOE CONMPOTUBIICHUE. HecTalimoHapHbIil MPOIIECC TEMIONPOBOIHOCTH.
12. YpaBuenue Hetorona-Puxmana. Koadduuuent rernooraayn.

13. KonsektuBHBIN TermnooomeH. [luddepennmanbapie ypaBHeHus Termooomena: Hasbe-Ctokca -
ypaBHEHHE IBIKEHUS Bs3KoH kuakoctH, Dypbe — Kupxrogda- ypaBHeHHE TEIUIONPOBOAHOCTH IS
MIOTOKA JIBUKYIICHCS KUIKOCTH.

14. OcHoBbl Teopuu nogoo6us. [ToHsTHE 0 METOIC aHANHM3a PAa3MEPHOCTEN TEOPHH MOA00US.

15. Kpurepuanbabie ypaBHeHUsA. DU3HUECKUI CMBICIT OCHOBHBIX KPUTEPHUEB MTOT00US.

16. TermooTna4ya mpy BEIHYKJCHHOM JIBUKEHUU XKUAKOCTH. KoadpuumeHTs! Terninoorauu.

17. TermooTnaya mpy €CTECTBEHHOM KOHBEKIIUU.

18. TemnooTaaya mpy U3MEHEHUU arperaTHOr0 COCTOSIHUS BEIIeCTBa. Terio00MeH pu KOHICH AN
napoB. TermnoBoi notok. ILIOTHOCTH TEMIOBOTO MOTOKA.

19. UnTerpanbHOE ypaBHEHUE TEIUIOOTIAuH 7Sl CTAOUIM3UPOBAHHOTO TEIIOOOMEHA.
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20. TerooTaa4a Mpu BEIHYKIEHHOM JIBHKEHUHU KUIKOCTH B TPyOax.

KAPTOYKA Ne 1 (Ilpuxnagnas teruiodusuka, nepBas pyoescHas aTTecTalms)

L. KakoB xapakTtep u3MEeHEHHs TEMITEpaTyphl IO TOJIIMHE IIOCKON U

UWIMHIPUYECKON CTEHOK?
2. IlepeHoc TemI0THI TEMIONPOBOAHOCTHIO IIPU CTALlMOHAPHOM peXUMe. MHOrocoliHas cTeHKa
Haittu Touky pochkl 11t BO3yXa, UMEIOILETO:

a) temneparypy 40 °C u otHOocHuTeNnbHOM BiaxxHOCTH 70 %;

e

6) temmneparypy 50 °C u oTHOCUTENBHOM BiIaskHOCTH 20 %;
B) Temneparypy 40 °C 1 oTHOCUTENBHOM BIaKHOCTH S Yo.

7.2. Bonipockl KO BTOPOil _PYOE/KHOI ATTECTALNH

1. TermooOMeH U3IIyIEHHEM CHUCTEMBI TE B aOCOJIFOTHO MTPO3PAvHOM Cpeie.

2. Tpancdopmaropsl TEIIOTHL. LIMKIIBI XOJTOAMIBHBIX YCTAHOBOK U TEPMOTPAaHC(HOPMATOPOB.

3. TermooOmeH usnydenuneM. TermmoBoi 6ananc xyductoro Teriooomena. 3akon Credana-boiabimana.
AOGCOTIOTHO YepHOE TEeO.

4. Koapdunment rerwmonepenayn. TermtoBas nu3osmus. TUITH TEMI00OMEHHBIX aIliapaTos,
KUIISITUJIBHUKOB U ITOJ0TPEBATENEH.

5. Mexanu3m nporieccoB ropeHus. OOIIme MPUHIKIIBI pacueTa MPoIeccoB ropeHusi. TemnoTa cropaHus.
YcnosHoe TorumBo. [IpuBenennsie xapakrepuctuki. Knaccudukanus Tomms.

6. OCHOBBI TETUIOBOTO pacyeTa TeII00OMEHHBIX alapaToB.

7. Tumsl TerI000MEHHBIX anmapaToB. PacueTHble ypaBHeHUs. Busl TemoBoro pacuera

8. Bubl c)kUraeMoro TOIUIMBA U €r0 XapaKTepPUCTUKH. TBepIoe KUIKOE U ra3000pa3HOe TOTLTUBO.

9. TeruoTa cropanus. Y cJI0BHOE TOIIJIMBO. DJIEMEHTAPHBII COCTaB TOIUIMBA. TeOpus TOPEHUSI U METOIbI
CKUT'aHUS TOILINBA.

10. Cymmunbable ycraHoBKU. O6mmue cBeeHust. OCHOBHBIE THIIBI IPOLIECCOB CYIIKH.

CyILINWIKY TEPUOUYECKOr0 U HETPEPBIBHOTO AeiicTBUS. Biara Marepuaiia. PaBHOBeCHas BIaXXHOCT.

11. MakcumainbHasi ¥ TUTPOCKOIIMYECKAsl BIAXXHOCTh MaTepuaia.  Temio - 1 MacConepeHoc B
IIPOILIECCE CYIIKU.

12. Kunetuka cymku. Kpussle cymku. Kpusble ckopoctu cymku. Tepmonporpamma Cymiku.

13. Tunsl CymuabHBIX YCTAaHOBOK. TEMIOBOM pacyeT CyIMIbHBIX YCTaHOBOK. CyIIMIIBHBIN MTPOECe IS
TEOPETUYECKOU U IEHCTBUTEIILHON CYIIHIIOK.

14. YBna)xHEeHHE MAaTEPHAJIOB B TEXHOJIOTHYECKUX TMpoleccax oTpacin. CriocoObl yBIaKHEHUS.

15. YBnaxxnenue copOuueii Bnaru u3 Bo3nyxa.KonraktHoe yBiaxkHeHHe. Y BIaXKHEHUE apoM. TeXHUKO-
SKOHOMHUYECKHE MMOKA3aTENN CYIIUIIOK.

16. Bo300OHOBIIsIEMBIE 1 HEBO30OHOBIISIEMbIE HCTOUHUKH SHEPTruU. OCHOBBI SHEPTroCOepPEIKEHUS.
Bropuunble SHEPreTUUECKUE PECYPCHI.

17. KotenbHble ycTaHOBKU. [lapoBbie v ra3oBbie TYpOUHBI.

18. TemmooOMeHHBIE ammaparbl. PereHepaTWBHBIE W CMECHTENIbHBIC TermiaooOMeHHUKH. [lokazarenu
spdexkruBraoctu: KIIJI, WHTEHCHBHOCTH TEMJIOOOMEHa, OTHOIICHHE PACXOMHBIX TEIUIOEMKOCTEH,
ko3 purmeHT TpaHcGopMaIuu TeTIOTHI.

19. XonoaunbHble U TEIIIOHACOCHBIE YCTAaHOBKHU.

KAPTOYKA Ne 2 (Ilpuknagnas Ternodusnka, BTopas pyOeskHas aTTecTarus)

1. Twunsl TenooOMeHHBIX anmaparoB. PacueTHele ypaBHeHUs. Buabl TemnoBoro pacyera.
2. CymmunbHbie ycTaHOBKH. OOmue cBeeHus. OCHOBHBIE THIIBI MPOIIECCOB CYIITKH.

3. CylWIKY NepUONYECKOT0 U HEMPEPBIBHOTO AeiicTBUS. Biara Marepuaia. PaBHoBecHas
BJIQXKHOCTb.
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4. Buasl cxkHUraeMoro TOIUIMBA U €r0 XapaKTepUCTHKU. TBepaoe )KUIKoe U ra3000pa3Hoe TOIIMBO.

5. TemnooObMeH u3TydeHHEeM CUCTEMBI TeJI B a0COTIOTHO Mpo3pauHoil cpene. 3akon Credana-
Bonpiimana. AGCOTIOTHO YepHOE TEJO.

7.3. Bonipocel k 3a4very nmo aucuuminie «llpukiagnas remnopusuka»
1. OcHoBHBIC TOHATHS Terutopu3zuku. CrocoObl mepeaadyn TerIoThl (TeIIONPOBOIHOCTh, KOHBEKIIUS,
U3IIy4YCHHE).
2. TemmnepaTypHOE 10JI€, U30TEPMUYECKASI TOBEPXHOCTh, CPETHUN U UCTUHHBIN IPaJUEHT TEMIEPATYD.

3. 3akon Dypre. KoaddumumeHT TEmIonpoBoIHOCTH, IUIOTHOCTh TEIUIOBOTO TOTOKA, KOJWYECTBO
TCIIJIOTHI.

4. KospummeHT TemionpoBoIHOCTH, €r0 XapaKTEPUCTHKA.
5. TlepeHOC TEIUIOTHI TETIOMPOBOTHOCTHIO TIPU CTAITMOHAPHOM pexkume. OIHOPOIHAS TUTOCKAs CTEHKA.

6. IlepeHoc TEmIOTHI TEILUIOMPOBOJHOCTHIO TPU CTAIMOHAPHOM peKUMe. MHOTOCIIONHHAS CTEHKA.

7. IlepeHocC TENI0ThI TEMIONPOBOJHOCTBIO IIPU CTallMOHAPHOM pexuMme. L{unuaapudeckas cTeHka.

8. IlepeHoc TEmIOTHI TEIIONPOBOAHOCTHIO IIPU cTallMOHApHOM pexxkuMe. [llapoBas cTeHka.

9. IlepeHoC TEMIOTHI TEMIONPOBOIHOCTHIO ITPU CTALIMOHAPHOM PEXHUME.

10. OxnaxkaeHnue, HarpeBaHNe HEOTPAHUYEHHOM IJIACTUHBI, LIMJIMH]IPA U 11apa NpU TPAHUYHBIX YCIOBUAX
1,2,3 pona.

11. KonTakTHOE TepMudeckoe conpoTusieHue. HecranmonapHslii mpoliecc TEeraonpoOBOIHOCTH.

12. YpaBuenue Herotona-Puxmana. Koaddurument Termooraaun.

13. KonBekTuBHbINH TemnooOmeH. [uddepeHumansapie ypaBHeHUs Terutooomena: Haswbe-Crokca -
ypaBHEHUE IBUKEHMs Bs3KoW xkuakoctu, Dypbe — Kupxrodda- ypaBHeHHEe TEmIONpOBOIHOCTU IS
[IOTOKA ABUXKYIIEHCS KUJKOCTH.

14. OcHoBbI Teopuu nogo6us. [loHsTHE O METO/IC aHANIM3a PAa3MEPHOCTEH TEOPUH OO0,

15. Kputepuansusie ypaBHeHus1. PU3NYECKUNA CMBICII OCHOBHBIX KPUTEPHEB MO100USI.

16. TermooTaaua mpu BEIHYKIESHHOM JABHKEHUH XKUAKOCTH. K03 hUIIMEeHTHI TETUI00T/auu.

17. TenooTAaya Mpu €CTECTBEHHON KOHBEKIUU.

18. TermooTaava mpu M3MEHEHUH arperaTHOro COCTOSHUS BellecTBa. Ternaoo0MeH Mpu KOHASHCAITUN
napoB. TermnoBoil noTok. IIIOTHOCTE TEIIIOBOTO MOTOKA.

19. MaTerpanbHOe ypaBHEHHUE TETUIOOTAAYH ISl CTAOMIM3UPOBAHHOTO TEIIIO0OMEHA.

20. TermmooTaaya Mpy BEIHYKJICHHOM JIBIKEHUH )KUJIKOCTH B TpyOax.

21. TennooOMeH U3ITyYEHHEM CUCTEMBI TeJ B aOCOIOTHO MTPO3PAYHOM Cpelie.

22. TpancdopMaTopsl TEIIOTHL. [[UKITBI XOIOIUIBHBIX YCTAHOBOK U TEPMOTPAHC(HOPMATOPOB.

23. TennmooOmeH u3nydenremM. TermmoBoit 6ananc ayductoro Terooomena. 3akon Credana-bonpimana.
AOGCOTIOTHO YepHOE TEIO.

24. Koaddumuent Ternonepeaaun. TenaoBas U30A1us. TUIBI TETNIOOOMEHHBIX amnmapaTos,
KUMSTUIBHUKOB U MTOJAOTPEBATENICH.

25. Mexanu3Mm nporieccoB roperus. O01mme MpUHITMITEI pacyeTa MpoIeccoB ropenus. Terora
cropanus. YcioBHoe TomuBo. [IpuBenennslie xapakrepuctuku. Kinaccupukanus Tommms.

26. OCHOBHI TETUIOBOT'O pacyeTa TeIIO0OOMEHHBIX alnapaToB.

27. Tunsl TeMI000MEHHBIX anmnapaToB. PacueTHble ypaBHeHHs. Buabl TeII0Boro pacuera

28. Bunpl C)KHUTaeMoro TOIUIMBA U €r0 XapaKTEePUCTHKHU. TBEpa0e KUAKOE U Tra3000pa3HOE TOILIIUBO.

29. Tennota cropanus. Y CJIOBHOE TOIUIMBO. JJIEMEHTAPHBIN COCTaB TOIIMBA. Teopus rOpeHUsI U METO/IbI
CKUT'aHUS TOILINBA.

30. CymmnbHble yecraHOBKH. O0mue cBefienns. OCHOBHBIE THITBI ITPOLIECCOB CYILIKH.

CyILINWIKY TEPUOUYECKOT0 U HETIPEPBIBHOTO AeiicTBUs. Biara Marepuaiia. PaBHOBeCHast BIaXXHOCT.

31. MakcumanpHasi ¥ TUTPOCKOIMYECKAsl BIAXKHOCTh MaTepuaia.  Temio - U MacconepeHoc B
MIPOILIECCE CYIIKU.

32. Kuneruka cymxku. Kpussie cymku. Kpusbie ckopoctu cymku. Tepmonporpamma Cymiku.

33. Tumbl CymuiIbHBIX YCTAaHOBOK. TEMIOBOM pacueT CyIUIbHBIX YCTaHOBOK. CyIIMIIBHBIN TTPOLECC IS
TEOPETUYECKOU U IEHCTBUTEIIBHON CYIIUIIOK.
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34. YBia)xHeHHE MaTEPHUAJIOB B TEXHOJIOTHYECKUX TMporieccax oTpaciu. CriocoObl yBIaKHEHHUS.

35. YBnaxunenue copOiueii Biaaru u3 Bo3ayxa. KoHTakTHOe yBiaxxHeHHE. Y BIaKHEHHE MTApOM.
TexXHUKO-7KOHOMHUYECKHUE [TOKA3aTEeNH CYILUIOK.

36. BozoOHOBIIsIeMBbIe 1 HEBO30OHOBIISIEMBIEC HCTOUYHUKH dHEPTHH. OCHOBBI SHEProCOepeKeHHUS.
BropuuHble sHEpreTHUecKue pecypesbl.

37. KotenpHble ycTaHOBKU. [lapoBbie U ra3oBbie TYpOHUHBI.

38. TerutooOMeHHBIE amnmmapaThl. PereHepaTuBHbBIEC U CMECUTENBHBIC TETNIOOOMEHHHKH.

39. X0onoauIbHbIE U TEIUIOHACOCHBIE YCTAHOBKH.

40. Tlokazarenu »sddexruBHocTr: KIIJI, MHTEHCHMBHOCTH TEIIOOOMEHAa, OTHOIIEHHUE PACXOIHBIX
TEIIOEMKOCTE!, K03 puiiueHT Tpanchopmannu TerioThl.

OO0pa3sen KAPTOYKHU K 3a4eTy MO JUCHHUIJIMHE

I'PO3HEHCKUI FOCY JAPCTBEHHbIN HEGTSIHOU TEXHUYECKWI YHUBEPCUTET
KA®EJIPA "TEIJIOTEXHUKA U T'H/JPAB/IUKA"

JucuuniamHa IIpukaaguas Tenyodunka

Cemectp - 6

I'pynma HU-21

Kaprouka Ne 1 (k 3a4eTy 1o TUCIUIUIMHE)

1. | IlepeHoCc TemIOTHl TEMJIONPOBOJHOCTHIO MPU CTALIMOHAPHOM pexume. MHorocioiiHas
CTEHKA.

2. | KonBexTuBHblii TerooOMeH. JAuddepennmanbubie ypaBHenus teraooomena: HaBbe-Ctokca
- YpaBHEHHE ABIKEHUS BsI3KOM xkunkoctu, Dypre — Kupxrodda- ypaBHenue
TETUTOTPOBOIHOCTH JJIsl TIOTOKA JIBYOKYIIEHCS HKHUIKOCTH.

3. | Temmoo6men n3nyuenueM. TernoBoit 6anaHc Tyductoro remiooomena. 3akon Credana-
Bonbiimana. AGCOTIOTHO YepHOE TEJIO.

4. | Koadhpuuuent ternonepenaun. Temnosast uzonsuus. TUIbI TETIIOOOMEHHBIX alapaTos,
KUISITUILHUKOB U MOJOTPEBATENCH.

3aB. kadeapoi
«TennorexHuka U THAPABINKAY P.A-B. Typnyes

7.4 Tekymmniit KOHTPOJIb

JlabopaTopnasi paGora Ne4
Onpenesenne ko3¢pPpuuueHTa TENJONMPOBOAHOCTH TEIVIOU30JSIIMOHHOI0 MaTepuasa (MeTojx
HWJIMHAPUYECKOTO CJI0s1)

Heas padorbl. OCBOGHHE OJHOTO W3 METOJIOB OmpeaeieHus Kod(D(UIMEHTa TEIUIONPOBOJHOCTH
TETUIOM30JSIIIMOHHBIX MaTepHaioB (METO LMJIMHAPUYECKOTO CJI0s) M 3aKpeIuIeHUe 3HAHUH 110 TeOpUHU

TCIJIOIIPOBOJHOCTH.

KoHTposbHbIE BOIPOCHI.

1. CdopmymupyiiTe 11e51b TaO0paTOPHON PaObOTHI M MOSICHUTE, KaK JOCTUTACTCs TOCTaBICHHAS
uesnb?
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10.

11.

12.

13.

14.

Ha3oBuTe 0OCHOBHBIE y371bl SKCIIEPUMEHTAIBHON YCTAHOBKH U YKQKUTE UX HA3HAUCHUE.

Kakue BenmMumnHbI cienyeT u3MepaTh B JaHHOU paboTe, YTOObI BHIYUCIUTE KO3 duiimeHt
TEIUIONPOBOJHOCTH?

KakoBa (pusndeckas cymHoCTh nepeaaydu Teria TeIIonpOBOIHOCThIO?

ChopmynupyiiTe MOHATHUS: TEMIIEpATYpHOE T0Jie, U30TepMUUECKas IOBEPXHOCTb, IPATUCHT
TEMIEPATYPHI, MOIIIHOCTh TEIJIOBOT'O IOTOKA, YAEIbHBIA TEIIOBOM MOTOK.

[Tokaxkute Ha cXxeMe YCTaHOBKH, KaK HaIpaBJIeH BEKTOP TEIIOBOTO MOTOKA U TpaueHTa
TeMnepaTrypbl?

KaxoB ¢uzndeckuii cMbICT K03 UIIUEHTA TETIOMPOBOAHOCTH, U OT KaKuX (DaKTOPOB OH
3aBUCUT?

KaxoB xapakTep n3MeHEHHUs TeEMIEPATYPHI 110 TOIIIMHE IUIOCKON M HIUIMHAPUIECKON CTEHOK?

KakoBa B3auMoCBs3b MeX 1y KOA(P(PUIIMEHTOM TEIIONPOBOAHOCTU M HAKJIOHOM
TeMIEepaTypHOU KPUBOM MO TOJIIIMHE TEIIOBOW U30JISIIUN?

Jaiite onpenenenre NOHATHIO TEPMUYECKOTO COTIPOTUBIICHUS CTEHKH.

Kak 3aBucut k03hGHUIMEHT TeTIONPOBOIHOCTH Pa3JIMUHBIX BEIIECTB (METAJIJIOB,
HEMETAJUIOB, )KHUIKOCTEH 1 ra30B) OT Temrepatrypbl? OTBET 000CHOBATE.

CdopmynupyiiTe OCHOBHON 3aKOH TETUIONPOBOJIHOCTH. B 4eM ero cymHocCTh?

KaxoBbI OCHOBHBIE TPYJHOCTH TEIUIOBBIX PACUETOB IIPH MIEPEHOCE TEILIA
TEIUIONPOBOHOCTHIO?

Kak Bnuser ¢popma CTEHKH Ha BEIMYUHY €€ TEPMUYECKOTO COMPOTUBIICHUSA?

JlabopaTtopHast paGora NeS

Omnpenenenne KO3pPUUMEHTA TENI00TAAYU MPU CBOOOJHOI KOHBEKIMHU (METOA CTPYHBI)

Hean padoTel._ OnpeneneHue 3KCIIEPUMEHTAIBLHBIM MyTEM Ha JTJA0OpaTOPHOU yCTaHOBKE Kod(duimenrta

TEIUIOOTAAa4l MPH CBOOOJHONW KOHBEKIIMM B HEOIPAaHWYEHHOM MpPOCTpaHCTBE. V3ydeHne MeTOIuKH

00pabOTKM OMBITHBIX JAaHHBIX C MPUMEHEHHEM TEOpUU NOJOOMS U COCTABJICHUS KPUTEPUATHHOTO

YpaBHEHUs 110 Pe3yJIbTaTaM dKCIIEPUMEHTA.

KoHTposbHbIE BOIPOCHI.

A e

Cdhopmynupyiite nens 1adopaTopHOl pabOTHI U MOSCHUTE, KaK OHA JOCTUTAETCS?
Ha3oBuTe OCHOBHBIE Y3JIbI SKCIIEPUMEHTAIBHOW YCTAHOBKH U YKAXKUTE UX HA3HAUYCHUE.
Kak ompenensieTcst cpeHsisi TeMiieparypa CTpyHbI B JaHHOW YCTaHOBKe?

Jyist wero 3amepsieTcs GapoMeTpUIECKOE IaBJICHHUE B JaHHOU padoTte?

Kak omnpenensiercst KoIu4ecTBO TEIIOTHI, OTAAHHOE CTPYHOM OKPYKAIOIIEMY BO3AYXY
MOCPEICTBOM KOHBEKIINU?
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10.
11.
12.
13.
14.
15.

Kak onpezensiercs KOJIM4ECTBO TEIIOTHI, OTJAHHOE CTPYHOM OKPYXKAIOIIEMY BO3IyXY
IIOCPEACTBOM U3ITydeHUs1?

UTto Takoe cBOOOIHAS M BHIHYKICHHAS KOHBEKITHUS?

KakoB ¢uznveckuii CMBICI U pa3MepHOCTh KO3 PULIHEHTa TEII00TAaYH?

Kakue gakTopsl onpenensioT UHTEHCUBHOCTh KOHBEKTHUBHOTO TEII000MeHa?

Yro Takoe kpuTepuii mogoous?

Uto Takoe «ompeaesonas TeMIeparypa» u «onpenensouuiiny pazmep?

Kaxue kpurepun Ha3bIBaIOTCS «ONPEAEISAIOIUMI) U «OIPEAEISIEMBIMUY?

JJ1s1 4ero U Kak COCTaBJISAIOTCS KPUTEPUAIbHBIC YPABHEHUS?

Kak onpenensiercss k03(ppuumeHT TEmI00TAaYH 0 U3 KPUTEPUAIBHOTO YPAaBHEHHS?

Uto xapakrepusyroT kpurepuun Nu , Gr, Pr?

JlaGoparopHas paboTa Ne6
HccnenoBanue nponeccoB TEMmI000MeHa Ha TOPU30HTAIILHOM TpyOornpoBoe”
Ieab padoThbL. N3yuenune mporeccoB TermooOMeHa TMpU CBOOOJHOM U

BBIHY’)KJICHHOM KOHBEKIIMM Ha TOPU30HTAIBLHOM TPyOONpoBOJE. DKCIEPUMEHTAIbHOE

OIIpCACIICHUC KOB(l)(I)I/IHI/IeHTOB TCINIOOTAAYN W CPABHCHHUC KX C BbBIYHMCJICHHBIMHU 110

KpUTEPHUATbHBIM YPABHEHUSIM.

A

10.
11.
12.

KoHTpoJbHBIE BOIIPOCHI.

ChopmynupyiiTe 11€71b 1a00paTOPHOM PaOOTHI M TOSICHUTE, KaK OHA JOCTUTAETCS?
HazoBuTe 0OCHOBHBIE Y31l IKCIIEPUMEHTAIBHON YCTAHOBKU U YKaKUTE UX Ha3HAYCHHE.
Kakumu Mmetogamu n3mepsieTcsi Temreparypa B JaHHOUM padore?

Kaxk u3mepsieTcst 1 peryaupyercsi pacxo/1 Bo3ayxa B JaHHOU padorte?

[To kakuM TpHU3HAKAM MOYKHO CYIHMTBH O CTAIIHOHAPHOM PEXHME TeII00OMEHa ¢
OKpY>Karoleu cpeaoi?

Kak ocymecTBisercst BBIOOp KOHTPOJIbHOW 000JI0YKH paccMaTpUBAEMOM
TEPMOJUHAMUYECKON CUCTEMBI?

Jlaiite pOpMyJIMPOBKY  MaTeMAaTHUYECKOE BHIPAKEHHE YPABHEHHUS IEPBOT0 3aKOHA
TEPMOJNHAMUKH, UCIIOIB3yEMOTO ISl PELICHUs 3ajaui JaHHOT'O OIIbITA.

VYkaxkuTe crioco0bl ONpeIesIeHs BEITMYNH, BXOSIINX B YypaBHEHHE 1-T0O 3aK0HA
TEPMOJINHAMHKH, UCTIOIB3yEMOTO ISl PEIICHHUS 3aaull TAHHOTO OIBITa, C TIOJTHBIM
000CHOBAaHUEM HCIIOIB3YEMBIX PACUETHBIX (HOPMYIIL.

Kakue cyiecTByoT METOIbI ¥ IPUOOPHI [T U3MEPEHUS TEMIIEpaTyphl, JaBJICHUS U pacxoa?
Kak onpezensiercs INIOTHOCTh BO3AyXa B YCIOBUSX JJa0OPAaTOPHOI YCTaHOBKU?
Kaxue Bubl KOHBEKLIUU CYLIECTBYIOT, B YEM UX pazindue?

B yem cymaocTs "Teopun mogobus" u Kak ¢ ee MOMOIIbIO ONPEAETSIOTCS KO UITMESHTHI
TEIIOOT AU ?
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13. Kak cocraBisitoTcss KpuTepraabHble ypaBHEHUs?

14. CoctaBbTe B 00111eM BHJIE KpUTEpUATbHbBIC YPABHEHHS [T BEIHYKICHHOM U CBOOOTHON
(ecTecTBEHHOI ) KOHBEKIIUH.

15. KakoB ¢u3ndeckuii CMbICI KpUTEPUEB MOA00H S, BXOASIINX B YPaBHEHHE /I CBOOOTHOM
KOHBEKIINU?

16. KakoB ¢u3ndeckuii CMbICII KpUTEPUEB MO00MS, BXOISIINX B YpaBHEHUE TSI BBIHYKJICHHOM
KOHBEKIIUU?

17. Yro Takoe "onpeaensemplil" u "onpeaensaromuil" Kpurepuii?

18. Kak BbIOMpaeTcst onpeaensoniii (XapakTepHblil) pa3Mep U ONpeieisiomas TeMIepaTypa npu
pacuere KpuTepueB 1noaoous?

JlabopaTtopHasi paboTa Ne7
MeToabl Tensionepeaadv Npu KOHBEKIUU U 001yBe

Heap padorbl:  M3ydeHWe METOAMKHM M TPUOOPETEHHE HABBHIKOB AKCIEPHUMEHTAIHLHOTO
WCCIIC/IOBAaHUST YaCTHBIX 3aJad  KOHBEKTHUBHOTO TeruiooOMeHa. (O3HaKOMJIGHHE C  METOJOM
IKCIEPUMEHTAIBHOTO OIpeNeeHUsT KOXPPHUIIMEHTa TEIUIOOTIAud CTEPIKHS MPH TOPU3OHTAIHHOM €T0
MOJIOKEHUU B CBOOOJTHOM TIPOCTPAHCTBE, MPHOOPETCHHUE HABBIKOB B 0Opa0OTKE OMBITHBIX JAHHBIX U

NPECTAaBICHUN HMX B KPUTEpPHAILHOM (opme.

3anaunme:

I. DKCIepUMEHTAIBHO ONPENIeNIUTh 3HaueHUE KO(UIIMEHTA TeIUIO0Tauu TPYOBI PU Pa3IHUHBIX

TEMIIEpaTypHBIX HAMOPaX B YCIOBUSAX CBOOOIHON KOHBEKIIUH.

2. VCTaHOBUTH 3aBUCHMOCTD KO3 (PHUIIMEHTa TEIIOOTAAYH OT TEMIICPATYPHOTO HAIopa.

3. CocCTaBUTh KpUTEPHATBHOE YPAaBHEHHE TEIIOOOMEHA, ONPEIEIUTh TEOPETUYECKOE
3HaYCHHUE ero Ko3()PUIMEHTa TEIIOOTIaYH U CPABHHUTD C 9KCIEPUMEHTAJILHBIM.
4. Odopmuth oTYET.

KoHnTposabHbIe BONpockl

1. Yro Takoe KOHBEKTUBHBIN TETNIOOOMEH?

2. Hanummure Boipaxenne HeroToHa-Pruxmana.

3. Yro takoe Ko3(UIMEHT TeIUI00Tauun?

4. SABnsiercs mu KOA(GUIMEHT TEIJIOOTAAYH Oy OJWHAKOBBIM JUISI KaXKIOTO JJIEMEHTA BHEITHEH
MMOBEPXHOCTH?

5. [TonBurkHA MM HEMOJIBUYKHA OKpY’Karolas cpefa (Bo31yX) OKOJIO MOBEPXHOCTU HUIHHIpa?
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6. Kak Oyzmer W3MEHATbCS CpeIHssl CKOPOCTh BO3AyXa OKOJO TOBEPXHOCTH IMJIUHIApA C
yBenuueHueM At u mouemy?

7. UYepe3 Topmpl IMIAMHApPA YAaCTUYHO pACCEMBAETCS TEIUIO, BBOJMMOE BO BHYTPEHHEE
npocTpaHcTBO. Kak 3T0 cKa3pIBaeTCs HA TOYHOCTH ONPENEIICHUS oLy ?

8. Kak Oyzmer pa3BuBaThCsl MpoOIECC KOHBEKIMM Ha TIOBEPXHOCTH HArpeToil ammapaTypsl,

[IOMEILEHHOW BHYTPU CIIyTHUKOB 3eMJIn?

JlabopaTtopHasi paGora Ne§

Temnoornauya npu kouBexkuun u ooayse IIJTACTUHDBI
Hean pa6oThI:

1. HCCJ’ICHOB&TB nponecc TCrjao0TaAa4Yun ILUIOCKOM MOBCPXHOCTHU B PA3JINYHBIX YCIIOBUAX

€CTECTBEHHON KOHBEKIIMH.

2. Hcnonb3yst COOTBETCTBYIOIINE KpUTEpUaIbHbIe ypaBHEHUS, OLEHUTh KO3(PPUIIHEHT
TEIUIOOTIa4H.
3. OneHuTh TEMI0BbIE MOTEPH MPH PA3HBIX MOJIOKEHUAX TIOCKOM MJIACTHUHBI B IPOCTPAHCTBE.

KoHTposabHbIe BONpochI

1. UYem 00yciTaBIuBaeTCsl TEIUIOOTJa4a TIACTUHEI B YCIIOBUSX €CTECTBEHHOU M BRIHYKICHHON
KOHBEKIIUH?

2. Kak oTimnuaercs TemnooTaaya NOBEPXHOCTH B IAMUHAPHOM U TYpOYJIEHTHOM PEXKUMax
oOTexkaHus?

3. Kax cBsi3ana TemriepaTypa Ha OBEPXHOCTH IJIACTHHBI C TTOJIOKEHUEM TIJIaCTHHBI B
IPOCTpaHCTBE?

4. B kakux ciaydasix COmocTaBUMO WJIU MPEBBIIIACT ak?

5. OOBsicHUTE pa3HUIlY TOKA3aHWK BEPXHEH, CPETHEH U HIDKHEH TepMornap ¢ yuéToM pekuma

00TEKaHNS IIIaCTUHBI.

CpaBHUTE pe3ynbTaThl ¢ pacu€TOM IO YIPOUICHHBIM hopMysiaM

JlabopaTtopnast paGora Ne9
Temnonepenaya npu konpekuuu u ooayse IHHIAPA

esab padoThi:
Teopernyueckoe u 3KCIIEPUMEHTAITEHOE 03HAKOMJICHHE C HECTAIIMOHAPHBIMU METOIaMH
onpezaeneHus: KodPUIMEHTA TEIUIOOTIauH.

KoHnTpoJsbHbBIE BOPOCHI
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YT0 Takoe KOHBEKTHBHBIH TEINIOOOMEH?

Hanumure popmyny Heiorona-Puxmana.

KaxoB ¢usndeckuii cMbicit ko3 duiinenTa TeriooTaaqan?
PuU3NYECKU CMBICIT TEMITA OXJIAXKICHUS.

UTo Takoe TEII0BOM PEryIApHbIA PEXKUM?

AN A

Kaxoit Bun Oyner umerh rpaduk oxyiaxaeHus In —t, ecinu ko3 OUIIMEHT TEIUIO0TIauu B

npoliecce OCThIBaHUS OyJIeT U3MEHATHCS (BO3pacTarhb, NaiaTh)?

JlaGoparopHnas pabora Nel(
Temionepenaya npu KOHBEKIMHU U 00yBe IVIACTHHYATOI0 paauaropa.

esab padoThI.

OkcnepumenTtanbHoe omnpeaenenne KIIJ[ opeOpenus u cpenHe mHTETrpanbHOro kKoddduimeHTa
TEIUI00TIa4l OpeOPEHHON TOBEPXHOCTH.

3ananmne.

1. Ompenenuts KI1J[ opebpenus.

2. DKCHEpUMEHTAIBHO ONpPEAETUTh BeIMUNHY KO3 hUlleHTa TemIooTaaun

OpeOPEHHOM MOBEPXHOCTH MPU €CTECTBEHHOW W BBIHYK/IEHHON KOHBEKITUH.

JlaGoparopnas padora Nell

N3yuyeHue npoueccoB Temionepeaayu B TeMJI000MEHHBIX annaparax
HccaenoBanue Tpy0o4aTOro u NJacTHHYATOr0 TEIVIO0OMEHHUKOB

Lean padoThi:

I. Onpenenenue ko3 duimenTa Temnonepesaun Npu ABUKEHUN )KUIKOCTH B TPYOe MPH Pa3InIHbBIX
CKOPOCTAX TCUCHUA,

2. OnpeneneHue nepe1aBaeMon TETIIOBOM MOIITHOCTH TEIUIOOOMEHHUKA THTIA «TpyOa B TpyOe» B
3aBUCHUMOCTH OT CXEMbI IBHUKCHU A TCHHOHOCHT@HCﬁ;

3. Omnpezenenue nepeaaBaeMoin TEII0BOM MOITHOCTH KOXKYXOTPYOHOTO TeTNIOOOMEHHHKA;

4. OmnpeseneHue nepeaaBacMoi TEIIOBOM MOIITHOCTH BO3AYIIIHO-BOISTHOTO TETNIOOOMEHHHKA C
IPUHYAUTEIBHBIM OXJIAXKICHUEM.
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7.4. Onucanue mokasarenei u KpUTCPUEB OLCHHUBAHUSA KOMH@TGHHI/Iﬁ Ha PA3JIMYHBIX JTallaX HUX q)OpMI/IpOBaHI/I}I, OITMCAaHHC IIKAaJIbI

O CHUBAHUA.
Taonuua 7
Tlnanupyemble pe3yJibTaThl 0CBOEHHS Kpurepun ouenuBanusi pesy/ibTaTos 00yueHus HanmenoBanue
KOMIETCHIINH MeHee 41 6a/710B 41-60 6ams10B 61-80 6ans0B 81-100 6an10B OLICHOTHOT0
(Hey10BJIETBOPHUTEJIBHO) | (YAOBJIETBOPUTEIbHO) (xopomo) (OTJIMYHO) cpeacTBa

OIIK-3 CriocobeH UpUMEHSTh OCHOBHBIE IOJIOKEHHMS (DyHIaMEHTAJIbHBIX €CTECTBEHHBIX HAayK M HAyYHBIX TEOpPUHA NpPHU MPOBEACHUU HAY4HO-
HCCIIEI0BATEIbCKUX PAOOT MO U3YYEHHIO U BOCIIPOU3BO/ICTBY MUHEPAIbHO-CBIPHEBOM Oa3bl.

3HaTh: TepMoaHAMUYECKUE TTApAMETPhI CdopmMupoBaHHbIE, HO CdopMupoBaHHBIE

COCTOSIHUS Ta3a, OCHOBHBIC 3aKOHBI ®parMeHTapHbIC 3HAHHAS Hemonnele 3HaHMA | copepIKalye OTAe/IbHbIC CUCTEMATHYCCKUEC

TEPMOJMHAMUKHY U TEIUIONICPEIaun npoOebl 3HAHUS 3HaHU

YMmern:

- aHAIN3UPOBATh TEMIIEPATypHBIC IAapaMEeTPHI

PabOTHI TEXHOJIOTHUECKOTO 000pYIOBaHNS;

- pa3pabaTeiBaTh ¥ IUIAHUPOBATh BHEAPCHHE

HOBOTO TEIUIOTEXHHYECKOTO 00OPYIOBaHMUS, e Homie, Cdopuuposartsie
’ YacTiuuHble YMEHHS Henonuble yMeHHs  |momyckaroTcst HEGOJIbIIME

- CTIOJIH30BATh M3yUCHHBIH MaTepHal 110 YMEHHUSA

TCPMOJANHAMUKE U TCIJIOTCXHUKHN B PCILICHUN
l'IpO6J'I€M TCXHOJIOT'MYCCKUX IMTPOLECCOB ,HO6I)I‘II/I
1 IIOATOTOBKE He(l)TI/I " €C OTTPpYy3KU

OIINOKH

Konmponupyrowue
Mamepuansl no
oucyuniume, 3a0aHus
07151 KOHMPOAbHOU
pabombl, 3a0anus 0
aabopamopHou

Baagern:
- METOJaMM JUArHOCTHKA M TEXHHYECKOIO
00CTy)KUBaHUS TEXHOJIOTHYECKOTO u

TEIIOTEXHHYECKOTO 000pyHoBaHUs (HAPYKHBIH
M BHYTPEHHHH OCMOTP) B COOTBETCTBHU C
TpeOOBaHUSAMHU TIPOMBIIICHHONH 0€30MacHOCTH U
OXpaHBI TPY/A.

YactuaHoe BJIaACHHUC
HaBbIKaMH

Hecucremaruueckoe
[IPUMEHEHHUE HABBIKOB

B cucrematuueckom
MIPUMEHEHUH HaBBHIKOB
JIOTTYCKAIOTCS TTPOOEITBI

Ycnentnoe u
CHCTEMATHYECKOE
MIPUMEHECHNE HABBIKOB

pabomvl, mecmosvie
3a0anusl, memol
pepepamos, doxknados




8. OcobeHHOCTH peaiu3anun JUCHUILINHBI J1JI HHBAJIHUIO0B U JIUII ¢

OrpaHu4Y¢HHBbIMHA BO3MOKHOCTAMH 310POBbLA

Jis  ocyuiecTBieHUsT TPOLEAYP TEKYIIEro KOHTPOJS YCHEBAEMOCTH U MPOMEXKYTOUHOM
aTTeCTallud OOYYaroUIMXCS CO31aHbl (POHIBI OLCHOYHBIX CPEJICTB, aJAalTUPOBAHHbIC JJISI WHBAIHUIOB U
JUIl C OrPAaHMYEHHBIMH BO3MOXKHOCTSMHU 370POBbS M IIO3BOJISIOLIME OLICHUTH TOCTH)KEHUE HMHU
3allJJAaHUPOBAHHBIX B OCHOBHOW 0Opa3oBaTeNbHOM IporpaMMe pe3yjiabTaToB OOydeHus U YpOBEHb
c(hOPMHUPOBAHHOCTH BCEX KOMIICTCHIIMM, 3asBICHHBIX B oOpa3zoBarenbHON mporpamme. Dopma
NpPOBEACHUST TEKyIlel aTrTecTallMd Ui CTYIEHTOB-MHBAJIUAOB YCTAHABIMBACTCS C  Y4ETOM
WHAMBUIYAIbHBIX NCUXO(HU3MUECKUX OCOOEHHOCTEH (YyCTHO, MUCBMEHHO Ha Oymare, MHCbMEHHO Ha
KOMIIbIOTEpe, B (Qopme TecTupoBaHus U T.1.). Ilpu TectupoBaHuM A CHAOOBUISAIIMX CTYACHTOB
UCIOJIb3YIOTCS (POHJIBI OLICHOYHBIX CPENCTB C YKpYyMHEHHbIM mipudToMm. Ha sk3ameH npurnamiaercs
COIIPOBOKAAIONINHM, KOTOpPBIM  oOecreynBaeT TEXHUYECKOE COMPOBOXKIEHHE cTyaeHTy. [lpu
HEOO0XOAUMOCTHU CTYACHTY-UHBAIUAY MPEJOCTABISAETCS JONOTHUTEIBHOE BPEMS Uil MOATOTOBKH OTBETA
Ha »Jk3aMeHe (unu 3adere). OOydarmmuecss C OTPaHWYECHHBIMH BO3MOXXHOCTSIMH 3JI0POBBSI U
oOyuaroluecss HMHBAIMUIbI 00ECTIEYMBAIOTCS TMEYaTHBIMHU M 3JEKTPOHHBIMH  00pa3oBaTeIbHBIMU
pecypcamu (TporpamMmbl, ydeOHBIE MOCOOMS MJii CaMOCTOSATENbHOW paboTel W T.0.) B ¢opMmax,
alalTHPOBAHHBIX K OTPAaHUYEHUSM UX 3JI0POBbs U BOCIIPUATUS HHPOPMALIUH:

1) JUIS. MHBAJIUIOB U JIUL C OTPaHUYEHHBIMU BO3MOKHOCTSIMH 3/10POBbSI 110 3PEHUI0:

- IS cjelbIX: 3aJlaHds JUIsl BBINOJHEHHWS Ha CEMUHAapax W MPaKTUYECKUX 3aHSITHIX
oopmisitoTcst  penbeHO-TOUeUHBIM mIpupTOoM bpaiing uam B BUAE 3JIEKTPOHHOTO JOKYMEHTA,
JOCTYITHOTO C TMOMOIIBIO KOMIIBIOTEpPA CO CIICHUATM3MPOBAHHBIM MPOTPAMMHBIM 00ECIIEUEHUEM IS
CJIETIBIX, JIMOO 3aYUTHIBAIOTCS ACCHCTEHTOM; MUChbMEHHbBIE 33/1aHUSI BHITIOIHSIIOTCS Ha Oymare penbeHo-
ToueyHbIM mmpudrom bpailng unm Ha KOMIBIOTEpPE €O CHEUHMATU3UPOBAHHBIM IPOrPaMMHBIM
o0OecrieueHrneM [UIsl CIETbIX JIMOO HAJWKTOBBIBAIOTCS ACCUCTEHTY; OOYyYaromIMMCS JJisi BBIIOJHEHUS
3aJJaHus TIPU HEOOXOIUMOCTH IMPEIOCTABISIETCS KOMILJIEKT MUChbMEHHBIX NMPUHAUIEKHOCTeH M Oymara
IUIE  TUCbMa  penbeHO-TOYEYHBIM IIpH(TOM bpaiiis, KOMObIOTEp CO CHEHHATHM3UPOBAHHBIM
MIPOrpaMMHBIM 00€CTIeYeHUEM JIJIS CIICTIBIX;

- Aas caadoBUASIIUX: 00ecreynBaeTCcsl WHAMBUAYAIbHOE PaBHOMEPHOE OCBEIICHHE HE MEHee
300 mrokc; oOydaromMMcs Ui BBIOJHEHHS 3aJaHusl TMpPH  HEOOXOAMMOCTH MPEAOCTaBISAETCS
YBEJIMYMBAIOIIEE YCTPOMCTBO; BO3MOXKHO TaKKe HCIOJIb30BAHUE COOCTBEHHBIX YBEIHMUYMBAIOIIMX
YCTPOICTB; 3aAaHUs sl BHITIOJIHEHUS 3aJaHUi 0(OPMIISIIOTCS YBETUYEHHBIM HIPUPTOM;

2) JUISL UHBAJIUOB U JIUL C OTPAaHUYEHHBIMU BO3MOKHOCTSIMH 37I0POBbSI IO CJAYXY:

- VISl TIYXUX U CJ1a00CabIIAIMX: 00eCIIeYMBACTCsl HATMYUE 3BYKOYCHIIMBAIOLICH anmaparypsl
KOJIJICKTUBHOTO N0JIb30BAHUS, npu HE0O0X0IMMOCTH o0yJaromumcst IIPEIOCTABIIAETCS
3BYKOYCWJIMBAIOIlasl  ammapaTypa HWHAUBUAYAJIbHOIO  TOJb30BAaHUS; MPENOCTABIAIOTCS  yCIyTU

CYpIIOTIEPEBOUNKA;



- AJA  CJeNmOIVIyXHX JIOIYyCKAaeTCcs NPUCYTCTBHE ACCUCTEHTa, OKAa3bIBAIOIIErO0 yCIyru

tudrocypaonepeBoaunka (IMOMUMO TpeOOBaHUM, BBIMOIHAEMBIX COOTBETCTBEHHO HJISi CIENBIX H
TITYXHX);

3) VI JIMIl C TSDKEIBIMH HApyIMICHUSMU PEUYH, TIYXHX, CIa0OCHBIIANMX JCKIHH U
CEeMHHApPBI, TPOBOANMBIE B YCTHOU popme, TPOBOSATCS B MUCBMEHHOH (opME;

4) JUIS WHBAIAIOB W JIMI[ C OTPAHMYEHHBIMH BO3MOXKHOCTSIMH 37I0POBbBS, HMEIOIIHNX
HApyllleHUs ONMOPHO-IBUTaTeILHOI0 anmnapara:

- Ui JWII C HApYyUOICHHUSMHU OIOPHO-ABHTaTEIBLHOTO armapara, HapyHICHHUSMHU JIBHUTATEIbHBIX
(GyHKIMHA BEpPXHUX KOHEYHOCTEH WM OTCYTCTBHEM BEPXHHUX KOHEYHOCTEW: MUCHMCHHBIC 3allaHMsI
BHITIONHSIOTCS HAa KOMITBIOTEPE CO CICNHMATU3UPOBAHHBIM IMPOTPAMMHBIM  OOECIICUEHHUEM WU
HAJMKTOBBIBAIOTCS ACCHUCTEHTY; BBHITIOJHEHHUE 3aJaHUN (TECTOB, KOHTPOJBHBIX paboT), MPOBOAMMEIE B

MUCbMEHHOM (popMe, TPOBOIATCS B YCTHOM (hopMe IyTeM orpoca, Oeceibl ¢ 00yJarommumMcs.

9. Y4eOHO-MeTOoAMYecKOe U MHGOPMAIHOHHOE O0ecTieyeHre TUCHMIIINHBI
a) OCHOBHasI JIMTEPATypa

1. Hukuturn B.AJlekuuu 1O TETUIOTEXHUKE [DNEKTPOHHBIA pecypc]: KOHCIEKT JeKuui/ —
DOneKkTpoH. TeKcToBble naHHble.— OpeHOypr: OpeHOyprckuii rocyqapCTBEHHBIN YHUBEPCHUTET,
OBC ACB, 2011.— 532 c.— Pexwum noctyma: http://www.iprbookshop.ru/21604.html.— DbC
«IPRbooks»

2. Kynunos U.B. Teopernueckue ocHOBBI TerioTexHuKU. Yacts . TepmoanHamuka [ DneKTpOHHbBIN
pecypc]: yuebnoe nocooue/ Kynunos N.B., Credantok E.B.— DnekTpoH. TEKCTOBBIE JaHHBIC.—
Camapa: Camapckuii Tocy1apCTBEHHBIN apXUTEKTYPHO-CTPOUTENbHBIN yHUBepcuTeT, ObC ACB,
2013.— 172 c— Pexum pocryma: http://www.iprbookshop.ru/22626.html.— 3BC
«IPRbooks»bC «IPRbooks»

3. Arees M.A. TemnomaccooOMEHHBIE TPOILECCHl M YCTAHOBKH IPOMBIIIJIEHHON TEIJIOTEXHUKH
[OnekTpoHHBIN pecypc]: ydeOHOe mocoOue Jis CTYIEHTOB BY30B, OOYYalOmUXCS TIO
HamnpasieHuto 13.03.01 «TemmosHepreTrka u TeIIOTEXHUKA» BceX GpopMm 00ydueHus/ AreeB M.A.,
Mpaxun A.H.— DnextpoH. TekcToBble naHHble.— Capatos: Aii [Iu Op Menua, 2018.— 229 c.—
Pexxum noctyna: http://www.iprbookshop.ru/70284.html.— 3BC «IPRbooks»

4. Kynunos U.B. Teopernueckue ocHOBBI TerioTexHUKU. Yacts . TepmoanHamuka [DneKTpOHHbBIN
pecypc]: yuebnoe nocooue/ Kynunos U.B., Credaniok E.B.— DnekTpoH. TEKCTOBBIE JaHHBIC.—
Camapa: Camapckuil TOCyJapCTBEHHBIN apXUTEKTYPHO-CTPOUTENIbHBIN yHHBepcuTeT, DbC ACB,
2013.— 172 c¢— Pexum pocryma: http://www.iprbookshop.ru/22626.html.—  3BC
«IPRbooks»bC «IPRbooks»

5. Heprorun B.B. TemnomaccooOmeHn [DnekTpoHHBIH pecypc]: yuebHoe mocodue/ eprorun B.B.,
Bacwibes B.®., Vmsmesa B.M.— DnektpoH. TekctoBble naHHble.— CII6.: Cankr-
[TeTepOyprckuil rocynapcTBEHHBIH apXUTEKTypHO-CTpouTenbHblid yHuBepcuter, ObC ACB,
2016.— 244 c.— Pexwum nocryna: http://www.iprbookshop.ru/74378.html.— 3bC «IPRbooks»

6. Manas D.M. TexHuyeckas TEIJIOTEXHUKa [DJIEKTPOHHBIN pecypc]: ydueOHoe mocobue/ Mamnas
OM., TomukoB [J.B.— DOnektpoH. TekcroBble pgaHHble.— CapatoB: CapaTOBCKUU
roCyJlapCTBEHHbIM TexHUUYeCKuid yHuBepcuTeT uMeHu FO.A. T'arapuna, ObC ACB, 2014.— 90
c.— Pexum nocryna: http://www.iprbookshop.ru/80120.html.— 3BC «IPRbooks»

23



7. IIBetkoB O.b. TeopeTnueckue OCHOBBI TEIUIO- M XJIAJOTEXHUKU. OCHOBBI TEPMOJAMHAMUKH U
TerioMaccornepeHoca [DNeKTpoHHBIH pecypc]: yueOHo-MeTonuyeckoe mocodbue/ Ilperkos O.b.,
JlanreB FO.A.— DOnextpoH. tekcroBble nanHHble.— CII6.: Yauepcurer UTMO, Huctutyt
xoJiona u OMOTEXHOJIOTHUH, 2015.— 54 c— Pexum JOCTYyIIa:
http://www.iprbookshop.ru/68171.html.— DBbC «IPRbooks»

8. Mamnas D.M. TexHudeckas TEIUIOTEXHUKa [DIEKTPOHHBIM pecypc]|: yueOHoe mocobue/ Manas
OM., TomukoB [J.B.— DOnektpoH. TekcroBble pgaHHble.— CapatoB: CapaTOBCKUU
roCyJ1IapCTBEHHbIM TeXxHUUYeCKuid yHuBepcuTeT uMeHu FO.A. T'arapuna, ObC ACB, 2014.— 90
c.— Pexum nocryna: http://www.iprbookshop.ru/80120.html.— 3BC «IPRbooks»

9. I'puropreB b.A. TemnnomaccooOMeH [DneKTpoHHBIH pecypc]: yueOHUMK ansi By30B/ ['puropbes
b.A., liBetkoB ®.D.— DnekTpoH. TekcToBble NaHHble.— M.: M3naTensckuii jom MOU, 2011.—
560 ¢.— Pexwum mocryna: http://www.iprbookshop.ru/33157.html.— 5bC «IPRbooks»

10. P.A-B. Typnyes, M.3. ManaeBa Meroauueckue ykazanus// OCHOBHBIC 3aKOHBI TEIIJIOOOMEHA.
I'THH.- 2005, 25 c.

11. X.A. Ucaes, A.A. EnbMmyp3aeB Metoanueckue ykazanus //TeraoBoi pacyeT maporeHeparopa.-
I'THH, 2002, 21 c.

12. Typnyes P.A-B., Maromanoa M.X. Pemenue THIOBBIX 337124 11O POIIECCaM TEIUIONEpEIayuu.-
Merton. pexom. U3a. I[THU 2007 .

B) IPOrPaMMHOE H KOMMYHHMKAIIHOHHOE o0ecrevyeHue

1. DJIEKTPOHHBIA KOHCHEKT JIEKIUH M JIIEKTPOHHO-O0YYAIOIIMil KOMIUIEKC [0 TUCHUILUINHE
«[Ipuxnagnas Temnodusnxa»

2. TecThl 17151 KOMIBIOTEPHOTO TECTHPOBAHUSI CTY/ICHTOB

r) UutepHer pecypc - www.gstou.ru, snektporHas Oubmuoreka DBC «IPRbooksy,
«KoHCYBTaHT cTyIeHTa»

NHTEepHET-pecypcehbl:
thermophysics.ruymodules.php?name=PagesAd&pa...pid...
book-pdf.org>physics/file6014.html
fondknig.comymain...termodinamika i1 teploperedacha...
eknigi.org>nauka 1i...termodinamika-i-teploperedacha...
msmakarov.narod.ruyhtml/ctheme.html
teplotexnika.ucoz.rurload/1
techliter.ruy...lekcii/termodinamika. ..teploperedacha. ..
termopower.ru>tehnicheskaya-literatura/126-lekcii. ...
booksgid.comy...tekhnicheskaja-termodinamika-i.html

0. | eknigi.orgrnauka i...termodinamika-i-teploperedacha...

el e I E Rl Eal el [l e

10. MaTepuanbHO-TeXHHYECKOe OOecreYeHne JUCHUILTUHbI

Krnacc ¢ mepcoHanbHBIMH KOMIBIOTEPAMH JUIS MPOBEICHUS NPAKTHUCCKUX 3aHATHH M BUPTYAIbHBIX
1a0opaTOpHBIX PadoT.

Yuebnas ayautopus kadeapst "T u I, Ne2-21, Nel-19° crabxeHHas MyabTHMEIHIHHBIMA CPEICTBAMH
JUISL IPEACTABJICHUS IPE3EHTAUN U TT0Ka3a Y4eOHBIX (PHIBMOB.
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http://www.gstou.ru/
http://www.thermophysics.ru/
http://www.thermophysics.ru/modules.php?name=PagesAd&pa=showpage&pid=17
http://book-pdf.org/
http://book-pdf.org/physics/file6014.html
http://fondknig.com/
http://fondknig.com/main/60714-tekhnicheskaja_termodinamika_i_teploperedacha_kurs_lekcijj.html
http://eknigi.org/
http://eknigi.org/nauka_i_ucheba/58097-texnicheskaya-termodinamika-i-teploperedacha-kurs.html
http://msmakarov.narod.ru/
http://msmakarov.narod.ru/html/ctheme.html
http://teplotexnika.ucoz.ru/
http://teplotexnika.ucoz.ru/load/1
http://techliter.ru/
http://techliter.ru/load/uchebniki_posobya_lekcii/termodinamika_teplotekhnika/termodinamika_i_teploperedacha_bolgarskij_a_v_mukhachev_g_a_shhukin_v_k/68-1-0-147
http://termopower.ru/
http://termopower.ru/tehnicheskaya-literatura/126-lekcii-po-termodinamike.html
http://www.booksgid.com/
http://www.booksgid.com/other/19193-tekhnicheskaja-termodinamika-i.html
http://eknigi.org/
http://eknigi.org/nauka_i_ucheba/58097-texnicheskaya-termodinamika-i-teploperedacha-kurs.html

Ipuknagnas remnodusuka (Hamune obopynosanus u TCO)

1 JlaGopatopHsiif komiuieke "Temmonepenaua npu kousekuu u ooayse" TIIK-010-9JIP-01
(9 nabopaTopHBIX paboT)

2 Y4eOHo-naboparopusliit Komruieke «TermnooOMeHHNKN» (4 1a00paTOpHBIX PabOTHI)

3 BupryanpHbiil mporpaMMHbIi 1abopaTopHbIil komiuieke "Temmopuszuka”
(6 maGopaTopHBIX paboT)

4 Buptyanbubiii yueOHbIH KoMIUIEKC «TermoBbie 371eKTPOCTAHIM

5 KoMmieKT mIaKaToB 560x800 mv, M300pakeHne HAaHECEHO HA MTIACTHKOBYIO OCHOBY TOJIIMHON 4 MM
1 pazmepoM 560x800 mm. M3o0paxkenne obmagaeT BOMOCTOMKIUMY CBOHCTBaMU. KaXkIIbIi mmakaT uMeet
OJICMCHTBI KPCIJICHUS K CTCHE.

5.1 | «Tennoduzukay (16 mrT.)

6 3JIeKTp0HHI>Ie IIJIAKATBI JleMOHCTpaunOHHBIE KOMIUIEKCHI Ha 0a3e MyJIbTUMEANA-IPOCKTOPA (KOMIUIEKT
2JIEKTPOHHBIX I1akaTtoB Ha CD, mynsruMenna-ipoekrop BENQ, HOyTOYK, 3kpan 1,5x1,5 m):):

a. Termnodusuka (122 mr.)
Ilpe3enTanun:

1 Teronepenava

2 TeroBble 1 aTOMHBIE AJIEKTPOCTAHIIUU

3 JIBurarenu BHyTPEHHETO CrOpaHUs

4 DU3UKO-XUMHUECKUE OCHOBBI COBPEMEHHOM DHEPreTUKHU

5 DHeprocOepeKeHUE U €€ poib B )KH3HU 001ecTBa (52 ciaiion);

6 MepornpusTus 1o 3HeproddHeKTUBHOCTH U dHeprocOepexenuto (20 cnaiios);

7 Oco0eHHOCTH peann3aluy MPOTPaMM dHEPTOCOEPEIKECHHS U DHEPTETHICCKOM
2 (heKTUBHOCTH 7151 OFOJDKETHBIX opranuzanuii (9cnaiijoB);

8 Dueprobanancel TOP ux coctosaue u knaccudukarms (11 cnaitnos);

9 PacueTHbIil aHAIN3 Y)HEPTrEeTHYECKUX OTOKOB 1 OaancoB (11 crmaiaoB)
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CocraBurein:

JouenT kadeapsl e //V

«TennoTexHruKa U ruIpaBInuKay ( . f r / P. A-B. Typnyes /

COI'JIACOBAHO:

3aB. BeIMycKaromiei kad. S _:_\

«IIpuknagaas reopusnka U reonHGopMaTHKa» < / A.C. DnpxaeB /

3aB. kadenpoit & /

«TemnoTexHuKa u TUIPaBINKa :g /7 / P. A-B. Typnyes /
S -

Hupextop IYMP c M / M.A. Maromaesa /
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