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1. Ileau u 3aga4u AU CUUILIHHBI

Llenbto mpernoaaBaHus JUCHUIUIMHBI «TepMoaMHaMUKa M TeIUIONEpesaya B TIeOTePMaIbHBIX
YCTAHOBKaXx» SIBJISIETCS OCBOCHHUE OCHOBHBIX 3aKOHOB TEPMOJMHAMUKHU, W3YUYEHUE TEPMOJIMHAMHYECKHX
IPOLECCOB  OOpaTUMBIX M  HEOOpaTHMMbIX  CTAllMOHApHBIX M HecTanuoHapHbIX. (OCHOBHBIE
TEPMOJMHAMHYECKHE MPOLIECCH] HI€aIbHBIX Ta30B. OCBOEHNE OCHOBHBIX 3aKOHOMEPHOCTEN TeUEHUs Iras3a B
commnax u auddysopax. M3ydenue TepMOIMHAMUYECKUX IUKIOB PA3IUYHBIX IPOLECCOB U CHUCTEM
NPUHIUIOB JCHCTBHUS W KOHCTPYKTHUBHBIX OCOOCHHOCTEH TEIUIO- M MapOreHepaTopoB, IeOTEPMaTbHBIX
YCTAaHOBKaxX U cHUCTEeMax, TpaHCHOPMATOPOB TEIUIOTHI, XOJOIWIBHUKOB U XOJOIWIbHBIX MAIlUH,
TETIOOOMEHHBIX aIapaToB U YCTPOICTB, TEIJIOMAaCCOOOMEHHBIX MPOIIECCOB MPOUCXOAAIINX B PA3TUUHOTO
pOJia TETIOBBIX M F€OTEPMAIbHBIX CUCTEMAX U YCTaHOBKaX.

3agaueli uM3y4yeHUsl Kypca SBISETCS IOATOTOBKA BBICOKOKBAIM(UIIMPOBAHHOTO CIIEHUAINCTA,
BJIQ/ICIONIET0 HAaBBIKAMHM TI'PAMOTHOTIO PYKOBOJCTBA MPOEKTUPOBAHHMEM M JKCIUTyaTalleil COBPEMEHHOTO
IIPOU3BOJICTBA, MPEJCTABIIAIOMIEIO0 COOOM COBOKYIHOCTb MPOUCXOASIINX TEXHOJOTHYECKUX M TEIJIOBBIX
MPOLECCOB U COOTBETCTBYIOIIETO TEXHOJIOTHMUECKOTO U TeIIodHepreTuyeckoro oOopyaoBaHus. B
JEKIIMOHHOM Kypce, Ha MPAaKTUYECKUX 3aHATUAX U TAOOPaTOPHOM MPAKTUKyMe MHOTO BHUMAaHUS yACTSeTCS
duznyeckuM  acmeKkTaM ~— TEOpHUH  TEPMOJMHAMUYECKHUX  IPOLIECCOB  T€OTEPMajbHBIX  CHCTEM,
paccMaTpuBalOTCA Ba)KHbIE M MHTEPECHBIE NMPHUKIAJIHbIE Tersiodusndeckue 3aaauu. B 3amaum usyueHus
JUCHUIUIMHBL BXOAMUT TaKXe: OBNAJCHHE CTYJIEHTAMH AaHAUTHYECKHMX METOJOB peHIeHHs 3aaad
TETUIOTIPOBOAHOCTH TMPH PA3IUYHBIX TPAHUYHBIX YCIOBHUSAX, TEOPHEH MOJ00US M €€ HCIIOJIb30BAaHUEM IS
OTHMCAaHUS MPOIECCOB KOHBEKTUBHOIO TEIIONEPEHOCA, METOAAMH pacueTa CJI0KHOTO TerI000MeHa, B TOM
YKCJie IPU U3MEHEHHUH arperaTHOro COCTOSIHUSI BEILIECTBA.

2. MecTOo TMCUMILIHHBI B CTPYKTYpe 00pa30BaTe/IbHO MPOrpaMMbl
YueOnas mucruruiiHa «TepMonvHaMuka M Temuionepeladya B TE€OTepMajbHBIX YCTaHOBKAX)»
OTHOCUTCS K oOs3arenpHOM dwacth B ydeOHoM tuiane OIl wanpaBnenust maructpatypsl  13.04.02
«DNEKTPOTEXHUKA U 3JIEKTPOIHEPreTUKa» U MPEAYCMOTPEHa JIJIsl U3y4eHHs BO 2 cemecTpe. s uzydeHus
Kypca TpeOyeTcsi 3HaHWe: BBICIICH MaTeMaTHKU, PU3NKH, XUMUHU, PIIIOCODHH, TEOPETHIECKON MEXaHUKH,
CONPOTHUBIICHUS] MATEPUATIOB, METPOJIOTHH.

B cBoto ouepenp, JaHHBIN Kypc, TOMHUMO CaMOCTOSTEIBHOTO 3HAYEHUS, SBIISICTCS TIPEANIECTBYIOMICH
JUCLUHUIIMHON JIg CHEeLHAJbHBIX KYypPCOB: Te€OTe€pMajbHasi HSHEPreTHKa MPUHUUIIBI M TEXHOJOTHUH,
reorepMaibHas YHEPreTUKa COCTOSHUE M TEPCIEeKTUBBI, AIEKTPUUECKass 4acTh F€OTePMaIbHBIX CTaHIIUH,
MPOEKTUPOBAHUE U SKCIUTyaTalUs T€OTEPMATIbHBIX CTAHIINH.



3. IlepeyeHb MIIAHUPYEMBIX Pe3yJIbTATOB 00y4eHHS MO JMCUHUILINHE (MOLYJIIO),
COOTHECEHHBbIX ¢ HHAUKATOPAMHU J0CTHKEHHUS KOMIIETeH Ui

Taoauma 1
Kox mo ®1oC NHanuKaTopbl 10CTHKEHMSI [LiianupyemMble pe3yabTaTbl 00y4eHus 10
nucuuminue (3YB)
IIpodeccnonanbHbIe
[IK-2 -ToroB k [IK-2-1 AHanmm3upyer 3HATB:
Y4acCTHUIO B [CYLIECTBYIOIIUE TEXHUYECKUE

pa3paboTKe HOBBIX
TEXHUYECKUX PEILICHUU

n
TEXHOJIOTHH B
00J1aCTH TeoTepMaIbHOM
DHEPreTUKHU C

MPUMEHEHUEM Hay4YHBIX
[IOIXO0JI0B

PELICHUS U BBIABIAET HAIPaBICHUS
X YCOBEPIICHCTBOBAHUS

[1K-2.2 PazpabarsiBaer u
000CHOBBIBAET WHHOBALIMOHHBIE
PELICHHS C yYETOM TEXHUYECKHUX,
DKOHOMHUYECKUX W IKOJOTHYECKHX
(bakTOpoB.

[1K-2.3 TIpoBoaut 1abopaTopHbIC U

HATYPHBIC UCTIBITAHUS ,
WHTEPIIPETHPYET  PE3YyIbTaTBl U
dbopmynupyer 000CHOBaHHBIE
BEIBO/IBI.

OCHOBHBIC 3aKOHBI MW PACUCTHBIC
COOTHOICHUSA TEPMOJUHAMHUKU U
TEILIONEPCaAYN;

Ha3Ha4YCHHUEC, COCTaBbl H CBOICTBa

pabourx Tem TEIJIOBBIX
NBUraTeinedl W XOJIOJWIbHBIX
MallliH;

OCHOBBI OIpeeICHuUS
TEPMOJIUHAMHYCCKUX u

TGHJ'IO(bI/I?»I/I‘leCKI/IX CBOICTB Ia3o0B,
)KI/II[KOCTGﬁ N TBECPABIX TCII;

TPUHIIHIIBI paboThI
TETIOPHEPTETHYECKUX u
TEIJI000MEHHBIX YCTaHOBOK;

yMeTb:




[TK-4 ObecnieunBaeT
npodeccuoHabHOE
CTaHOBJICHUE u
pa3BUTHE CTYICHTOB
00yYaroumxcsi HOBbIM
TEXHOJIOTHUSIM B chepe
reoTepMalibHBIX
PIIEKTPOCTAHIINI

11K-4.1 Peanusyer
VHIUBUYaIbHBIN MOJIXOT K
00yYeHHUI0, YIUTHIBAs OCOOCHHOCTH
Y IOTPEOHOCTH CTY/ICHTOB.

[1K-4.2 [IpoBoaut Hay4HbIC
MCCIICIOBAaHMS U IIPOEKTHI, BOBJIEKAs
CTYZCHTOB B aKTyaJIbHBIE TPOOJIEMBI

17§ 3a1a4n reoTepMaIbHOM
SHEPTEeTUKHU.

11K-4.3 Opranm3yer  y4eOHO-
METOTUICCKYIO paboty u
KOOPIAMHHUPYET yUeOHbIH MpoLiecc Ha
OCHOBE COBPEMEHHBIX
00pa3oBaTeNbHbIX CTaHIAPTOB U
TEXHOJIOTHIA.

pPacCUUThIBATh U AHAJIU3UPOBATH

TEMITEPaTyPHBIC PEKUMBI CHCTEM U
obopynoBaHus JOOBIYM U

nepepabOTKU YIIICBO0POJIOB;

yMeTh HOJIB30BATHCS
TEPMOJMHAMHYECKUMHU ~ CXEMaMH,
auarpamMmamu, —rpaduKaMu |
TabMUIaMd  TEIUIO(U3NIECKUX
CBOICTB  BEIIECTB M  TIa3oB
IOPOBOAUTh  TEPMOAMHAMHYCCKUN
aHAJIU3 MIPOLIECCOB;

HPUMEHSThH ypaBHEHUS
TEIJIOBOTO pacuera

TEIJI000OMEHHBIX aINMapaToB.

BJIa/IeTh:

HaBbIKaMU pabOTBl ¢ OCHOBHBIMU
pOCCUHCKMMU U 3apyOeKHBIMU
npubopamMu A ONpPEIeNCHUs
TEPMOJUHAMHYECKUX u
TEIUIO(PU3NUECKUX CBOWCTB Tra3os,
JKUAKOCTEN U TBEPJBIX TEI;

MCETOAUKAMHU COCTaBJICHUA
SHEPreTHUECKUX H  TEIUIOBBIX
OaJlaHCOB

OHCProTCXHOJIOTHYICCKUX




nporeccoB B HedTerasoBoii
0Tpaciu;

METOJaMH  pacdy€Ta  TEIJIOBBIX

PEKUMOB CUCTEM "
000py10BaHMS;
YCIIOBUSIMUA  OJHO3HAYHOCTU HITU

Kpa€BbIMH YCIIOBHAMH IIPOLECCA
TCILJIOIIPOBOJHOCTH.




4. O0beM TMCUMILIMHBI U BUABI YUeOHOI padoThI

Tao6auma 2
Bcero yacos/3au.en.
Bup yuye6Hoii padoTsi Cod
300 300
KonrakTHasi paboTa (Bcero) 24/0,7 24/0,7
B Tom uncne:
Jlexuuu 10/0,3 10/0,3
[TpakTHYeCKHE 3aHATHSI 6/0,17 6/0,17
CemMuHapbl
JlaGopaTopHbie pabOThI 8/0,22 8/0,22
CamocrosiTesibHasi padoTa (Bcero) 147/4,08 | 147/4,08
B Tom uncne:
KypcoBas pabora (IIpoeKT) 39/1,08 | 39/1,08
PacuetHo-rpaduueckne paboTsl
TP
Pedepatst
JIoKIagel
U(unu) opyaue 8udvl camocmosmenvbHol pabomoi.
[loaroToBka K 1a00paTopHBIM paboTam 36/1,0 36/1,0
[ToaroToBka K MPaKTHYCCKHM 3aHATUSIM 36/1,0 36/1,0
[ToaroToBKa K 3a4€Ty, 9K3aMEHY 36/1,0 36/1,0
KonTpoab 9/0,25 9/0,25
Bua orueTHOCTH DK3aMeH | JK3aMeH
Bcero B yacax 180 180

OO0masi Tpy10eMKOCTH
M CIMILTHHBI Bcero B 3a4. eTMHHIIAX 2 2




5. Coaep:xaHue TUCHUIIIUHBI

5.1 Pa3zgennl AMCHUIIIMHBI U BUALI 3aHATHHA

Taoauna 3
Yacer | Yacer | Yacer
Ne HaumenoBanme pa3jaena aekuuon|1adopar | mpaxtia Beero
n/n | AUCHHMINIMHBI 10 ceMecTpaM HBIX | OPHBIX | ECKUX [yacoB
3aHATHI |3aHATHI | (CeMUHA
300 | 30 | 390 | 390
TexHuueckas TEpMOJIMHAMHUKA.
1 [Temnora u TemIOEMKOCTH Ta3a. 2
BryTpennss sueprusi. Pabora. 4 5 10
[lepBblii 3aKOH U BTOPOI 3aKOHBI
2 [TepMOJAMHAMUKH. DHTAIBITHS. 2
OHTpOMNMUSL.
Kpyroseie niponecchl. [{ukmn
3 |Kapno. LIMKIIBI TETUTOBBIX 2
nBUTaTEJIEH.
TepMoMHaMHUECKHE IPOLIECCHI B 2 2 8
4 [AAICATBHBIX M PEAbHBIX Ta30B H 2
napa. [Ipoueccel B
reoTepMaJIbHBIX CUCTEMAaX
Tennonepenava. COXHBIN 6
5 2 2 2
TEIJI000MEH.
nUTOoro: | 10 8 6 24
5.2 JleknimoHHbIE 3aHATHS
Tao6auua 4
Ne HaumenoBanue pasjaeia C
oJiep:KaHue pa3jena
n/n AUCHHIJIMHBI
1 2 3

TexHudeckas TEpMOIMHAMUKA.
1 [Temnora u TEMI0EMKOCTH Ta3a.
BuyTpennsist sneprus. Pabota.

[IpenMer TexHudeckoil TepmoanHamMuku. [lousTue paboyero tena.
BennuunHebl, onpenensonme COCTOSHUE Ira30B UX OCHOBHBIE
[1apaMeTpBbl. TepMoguHamMuyeckas cucTeMa 5
TEPMOJIMHAMHUYECKHE TTapaMeTphl COCTOssHM. TertoTa u pabora
Kak (OopMBI Nepeadn SHepruu. MaeanbHble ra3pl 1 UX OCHOBHBIE
3aKOHbl. (OCHOBHOE ypaBHEHUE KMHETHUUECKOU TEOPHH Tra30B.
3axonsl boitnsg — Mapuotra, ['eli-JItoccaka, [llapna. Cmecu
HcaIbHBIX T'a30B.

Temnora 1 TEMIO0EMKOCTH Tra3a Mpu MOCTOSTHHOM 00bEME 1
[TOCTOSIHHOM JIaBJIEHUH 3aBUCUMOCTH TETNIOEMKOCTH OT
TeMIiepaTypbl. TermmoéMKoCTh ra3oBeIX cMeceil. OnpeneneHue
BHYTpeHHEeH sHepruu. PaboTa pacuipeHus.




[lepBbIil 3aKOH U BTOPOU
3aKOHBI TEPMOJUHAMUKH.
OHTaJIbIM. DHTPOIIHUSL.

CyIIHOCTb IEPBOT0 3aKOHA TEPMOJIMHAMUKH U €T0 aHATUTUYECKOE
BBIpKEHHE. DHTANBIUA. DHTponus. PV- u TS- nmuarpamMel.
BTopoii 3akoH TepMoiMHAaMUKU. KpyroBsie IpoLecchl.

[{nkn Kapno. Lukier
TEIIOBBIX JBUTATENICH.

3meHenue cocTosgHus ra3oB. CyIHOCTh BTOPOTO 3aKOHA
TepMOJAMHAMUKU. TepMOIMHAMUYECKHUE ITUKIIbI TETIOBBIX MAIIUH.
[{rkn KapHo. PerenepatuBHbIN HUKI. DKCEPrusl.
JlnddepeHnmanbHabie ypaBHEHUs BHYTPEHHEH SHEPTUU, YJHTPOIIHH,
OHTAJIBIINU U TEIJIOTHI MPH PA3TIUNYHBIX KOMOUHAIIHIX
He3aBUCHUMBIX iepeMeHHbIX PV, T. luddepennmanbanie
VPaBHEHHUS TEIUIOEMKOCTH pabodmx Tell. [[MKIIbI TeTIOCHIOBBIX
YCTAaHOBOK. XOJIOAWJIbHBIE MAIMHBI U KOMIIPECCOPA.
Tepmoanaamuyeckast 3 (HEeKTUBHOCTh IUKIIOB. 1eanpHbIe ITUKIIBL.
[ [MKJIBI TOPIIHEBBIX IBUTATEIEH BHYTPEHHETO CTOPaHUSI.
CpaBHUTENBHBIA aHATU3 TEPMOJIUHAMUYECKUX IUKIIOB. [IUKIIBI
ra3oTypOMHHBIX U MapOTypOUHHBIX ycTaHOBOK. L{ukibel Kapuo u
PenkuHa 1151 HaChIIEHHOTO Mapa PereHepaTuBHBIEC LIMKJIBI.
XonoaubHbIE U KpUOTEHHbIE yCTaHOBKU. TpaHchopMaTopsl
TerI0ThI. [{UKIIBI XOJIOIMIBHBIX YCTAHOBOK U
TepMoTpancopmaropoB. PerenepaTuBHbie UKl OcOOEHHOCTH
[IUKJIOB @TOMHBIX AJIEKTPOCTAHLIHI C IapOBBIM, F'A30BbIM U
npyrumu pabounmu ternamu. Knaccudukanms Xoa0 uIbHbIX
YCTaHOBOK. MeTO/ bl MOBBIIEHUS TEIIOBOM 3kOHOMUYHOCTH ['TY.
[{ukael I'TY ¢ perenepannei. MHOrocTyIneH4aToe CxaTue ¢
[IPOMEKYTOUYHBIM OXJIAXKICHUEM U MHOTOCTYIIEHYATHIM MTOIBOJIOM
remioTel B ['TY.

TepMoguHaMUYeCKHe
[IPOLECCHI B UJICAIIbHBIX U
[pEAIbHBIX Ta30B U Napa.
[Ipouiecchl B reoTepMasbHbIX
CHCTEMAaX.

TepMoaMHAMUYECKUE TIPOLIECCH UI€aIbHBIX Ia30B B 3aKPHITHIX
cuctemax. OCHOBHBIE TEPMOJIMHAMUYECKHE ITPOLIECCH] B ra3zax
napax u cMecax. O0mme MeToIbl uccienoBanus. 30X0opHbIH,
1300apHBIi, H30TePMUUYECKHH, a1nabaTHBIN, MOIUTPOIHBIHI
nporecchl. JupdepeHnnanbrupie ypaBHEHUS TEPMOIUHAMUKH.
[Tapel, ocHOBHBIE onpenesieHns. Boxsno nap. [Iponeccer
napooOpazoBanus B PV- u TS- nuarpammax. OCHOBHBIE
XapaKTepUCTHKHU BIaXKHOr0 Bo3ayxa. [lonstue 00 ypaBHeHue
Bynkanosuuya-Hosukosa u boroiro6osa-Maiiepa.
Bnarocojepskanue, abCOMIOTHAS U OTHOCHUTENIbHAS BIAYKHOCTH. H-d
uarpamma BJIXKHOTO BO3/yXa. TepMoIMHaMUYECKOE CpaBHEHHE
H((PEKTUBHOCTH TETIJIOBOTO Hacoca U Teriopukanuu. MeTos

OXKMXKCHUS I'a30B.




5

Ternonepenaya. CioxHbIN
TEIIOOOMEH.

CHOCOGBI nepcaayn TCIIOThI OCHOBHBIE IIOHATUS U OIMPCACIICHUA
Teopu TerutooOMeHa. Buabl Teruionepenaun. ['eoTepMudecKuit

rpagueHT.  I'eoTepMMYeckHe  CTYeHM W TPaJAEHTHI.
['eoTepMuyecKasi CTyNeHb. 3aBUCUMOCTb TEMIIEPATypPbl OT TITyOHHBI
CKBa)KMHBI. Bennuuna re0TEPMHUUYECKOTO rpajueHTa.

['corepmanbHas 3Heprus. CrokHbl TermaooOMeH. KadecTBeHHbIE
XapaKTEePUCTUKH MepeHoca TeroThl. 3akoH Pypre. Koaddumument
TEIIONPOBOAHOCTH. TerIonpoBOAHOCTh

OJHOCJIOMHOM, MHOTOCIOMHOM, IUIOCKOM UMJIUHAPUYECKON U
cepruecKkoil CTEHOK TpU MOTPAaHUYHBIX YCIOBUsAX | pona
OxJtax/IeHre, HarpeBaHue HEOTPAaHWUYEHHOM IIACTUHBI, TWJIUHAPA U
mapa Nnpud TpaHUYHBIX YyciaoBusix 1,2,3 poma. OCHOBHOM 3aKOH
KOHBEKTHBHOTO TeruiooOMeHa. YpaBHeHue HproTona-Puxmana.
Koaddumment temnootnaun. [uddepeHnunanbHble  ypaBHEHUS
terroooMeHa. OCHOBBI Teopuu 1101001s1. OCHOBBI TEOPUH MTOA00OHS.
[lonsiThe O MeETOJe aHaiM3a pa3MEpPHOCTEH Teopuu MOA00Us.
Kputepuanbubie ypaBHeHUsA. DU3NYECKUN CMBICT OCHOBHBIX

KPUTEPUEB M10100MUSL.

A 11 x acoB A.b. Bo3o6HoBIsIeMas sHepreTuka. — 2-¢ u3ll., nepepad. u gon. — M.: DU3MATIINUT, 2012.
— 256 c. — ISBN 978-5-9221-1244-4.

5.3 JlaGopaTopHble 3aHATHSA

Tabauua S
Ne m/m HaumenoBanue pasiena HanmenoBanue 1a00paTopHbIX padoT
- JUCIHHUIIIAHBI
[IepBblii 3aKOH o
[IepBbIii 3aKOH TEPMOAMHAMUKY B IPUMEHEHUH K PEIICHHIO
1 |repMoaMHAMMKHU. .
0JTHOW M3 TEXHUUYECKUX 33734
OHTaIbIMs. DOHTPOIHSL.
2 [TepmogmHaMu4ecKue OnpejieneHne napaMeTpoB BJIAXKHOIO BO3yXa
[POLIECCH] B peabHbIX I'a3ax
3 | mapax. CBolicTBa lccnenoBaHue npoliiecca UCTEUEHUs U3 CY’KHUBAIOIIErocs CorJia
€aJIbHBIX Ia30B.
Ornpenenenne k03P GUIUEHTa TEIIIONPOBOIHOCTH
4 [TemnonpoBOJHOCTb. TEIUIOM30JSILIMOHHOI0 MaTepuana (MeTo ]l IUIUHAPHYECKOTO
CJ1051)
5 [Temmoornaua. Onpenenenue k03 puineHTa TemIo0TAaYH IpU CBOOOTHON
KOHBEKTHBHBII KOHBEKIMH (METO/I CTPYHEI)
TEMI000MEH.
VccenoBaHue Mpo1eccoB TEMI000MEHa Ha TOPU30HTAILHOM
6 [['eorepmuueckue CTyneHu U
TpyOonpoBoe. BeanuuHa reoTepMHUECKOro rpaJiueHTa.
TpaJHCHTHI.

5.4 TlpakTuyeckue 3aHATHS (CEMHUHAPBHI)

6. CamocrosiTeqbHasi padoTa CTYACHTOB 0 JMCHUILIMHE

BOHpOCbI AJI CaMOCTOATEC/IbHOI0 M3YUCHHU S



Bomnpocsl 11 caMOCTOATEIbHOT0 H3y4YeHUs
Ne i/

neanbHble ra3bl U UX OCHOBHBIE 3aKOHBI. OCHOBHOE YpaBHEHUE KHHETUYECKON TEOPUH Tra30B.
3akonbl boiist — Mapuortra, ['eii-JIroccaka, [llapns. Cmecu njieaibHbIX ra3oB.

2  [Temnora M TEeIJIOEMKOCTH ra3a IMpH MOCTOSTHHOM 00bEME U TOCTOSIHHOM JIaBJICHUH
JlefiCTBUTENBHBIN ITPOLIECC UCTEUEHMSI Fa30B U apoB. OCHOBHBIE 3aKOHOMEPHOCTH TEUEHUS
rasa B coruiax u auddysopax. JlpoccenupoBanue ra3oB U NapoB.

4 XomoauibHbIE U KPUOTEHHBIE YCTAaHOBKHU. TpaHchopMaTopbl TEIUIOTH. L{MKIIBI XOIOIMIBHBIX
yCTaHOBOK U TepMoTpaHchopmaTopoB. Kiaccudukanus XonoauabHbIX YCTaHOBOK

5 |Cnoco6s! nepenaun TemaoTel OCHOBHBIE OHATHS U ONPENIEIECHUS TEOPUH TeNJI000MeHa.
OcoOeHHOCTH Tepeiayn TEIUIOTHI IPH B3aMMHOM KOHTAKTe JBYyX Tesl. KoHTakTHOE
TEPMUYECKOE CONPOTUBIICHHE.

OcHoBbI Teopun o100us1. OCcHOBHI TeopuH noaodust. [lonsTre o MeToae aHanu3a

7 pazmepHOcTel Teopuu nonodus. Kpurepuanshsle ypaBHeHus. @u3nyeckuii CMbICI OCHOBHBIX
KpUTEpHUEB MOA00HS.

TennooOMmen uznyuenueM. TernoBoii 6anaHc ayuyucroro temioooMmena. 3akon Credana-

8  |[bompumana. AGcomOTHO YepHOE Te0. TerooOMeH n3ydYeHrneM CHCTEMBI Tel B a0COIIOTHO
[IpO3payHol cpese.

9  |Koaddumuent terionepenaun. TermoBas u3oisnus. TUITB TEITIOOOMEHHBIX aIapaToB,
KUISITUIILHUKOB U nojorpeBareneil. OCHOBBI TEIJIOBOTO pacueTa TemI000MEHHBIX amapaToB.
Terora cropanus. Y cinoBHOe TOIMBO. [IpuBeenHbie Xapakrepuctuku. Kiaccuduxanms
roruuB. [TpoGieMbl 5KOHOMUH.

11  |OcHoBBI MaccooOMeHa

[IpMeHeHne TEIoThl B oTpaciiu. Bo3oOHOBIsieMble 1 HEBO30OHOBIIIEMbIE HCTOUHUKH

12 pueprun. OcHOBBI 3HEProcOepekeHus. Bropudnsie sHEpreTHUecKue pecypchbl. OCHOBBI
PHEPrOTEXHOJIOTUH.
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6.3 TemsI pedeparon

1. Texnuueckas TepMOJMHAMHKAa KaK TEOpPETHUYECKas OCHOBA CHUCTEM JHEproodecrneyeHus
(TeruioToM, 37eKkTpodHeprued u xonomom). IToHATHS O TepMOAMHAMHUYECKHX CUCTEMax, MapaMmeTpax
COCTOSIHUSI, PABHOBECHBIX M HEPAaBHOBECHBIX ITpOLIECCaX.

2. OrmpeneneHue MOHATHH TEPMOJMHAMUYECKONH CHCTEMBl M OKpysKarouied cpenpl. DyHKIuu
COCTOSIHHS M YHKIIUHU TIpoIIecca.

3. YpaBHEHUE COCTOSHUS MJeallbHBIX ra3oB. Tepmuueckue K03((GUIMEHTHI U COOTHOILIEHHE MEXTY
HuMU. [IepBbIil 3aKOH TEPMOIMHAMUKHY KaK 3aKOH COXpaHEHUS U MpeBpallleHus sHepruu. Temiora u padora
- (hopMBbI epeaayun sHeprur. [IpuHIUI SKBUBAJIEHTHOCTH TEIlIa U MEXaHUYECKON pabOThlI.

4. ®opMyIUpPOBKHM IE€PBOrO 3aKOHA TEPMOAMHAMHMKH. BHYTpeHHsIs1 SHeprusi M ee CBOIMCTBa.
DHTaJIBIIUK U €€ CBOMCTBA.

5. Buapl paboT TepMOMEXaHMYECKONM CHUCTEeMbl U CBS3b MeXIy HHUMH. llepBblii 3akoH
TEPMOJUHAMUKH JJIS1 CTALIMOHAPHOT'O IOTOKA MAaCCHI.

6. Omnpenenenne N300apHOI U N30XOPHOU TEIIOEMKOCTEH, BBIBOJ] YPABHEHUS JIJISl ©X COOTHOIICHHMSL.
Omnpenenenne TemIoeMKocTH. Pa3mepHOCTh TeruioeMKocTed. COOTHOLIEHHWE MacCOBOW, MOJIBHOH H
00BbeMHOH TermoeMKocTel. TermmoeMKocTh naeanbHBIX Ta30B. YpaBHeHUE Maiiepa.

7. MonexkynspHO-KUHETHYECKash TEeOpUs TEIUIOEMKOCTH Ta30B. 3aBUCUMOCTh TEMJIOEMKOCTH
UJIeATHPHOTO Ta3a OT TemmepaTypsl. @opmysna DHWHIITEHHA TS pacueTa KoieOaTeIbHBIX CTETIEHEeH CBOOOIBI.

8. BHyTpeHHss dHeprus M SHTANbIUSA HUICATbHOTO raza. Taluuibl TepMOJMHAMUYECKUX CBOWMCTB
ueanbHbIX ra30B. OCHOBHBIE IPOLECCHI UACATBHBIX Ta30B.

9. BbIBOJ COOTHOIIEHUH /151 OTHOCUTENBHBIX 00BEMOB U JaBJICHUH Ui afuabaTHOro mpolecca ¢
Y4ETOM 3aBUCUMOCTH TEIUIOEMKOCTH OT TEMIIEPATYpHI.

10. Monstue 00 oOpaTUMBIX M HEOOpaTMMBIX Mpoleccax. Bropoe Hayalo TepMOIUHAMUKH.
DopMyJIHPOBKU U aHATUTHYECKOE BhIpaxkenue. Murerpan Knaysuyca.

11. Ompenenenue sHTponUU. BeiBoa GopMyIibl Ui pacueTa U3MEHEHHs SHTPOIIMHU B MpoIeccax ¢



uneanbHbiMK Tazamu. KIIJ[ npsmoro nukina KapHo ¥ TeopeTHyeckuii XOIoAUIbHBIN KO GUIIMEHT HUKIIa
Kapno.

12. TlepBass u BTOpas Teopembl KapHo. M3MeHeHwe >HTponuH B HEOOpPATHMBIX MpOIEccax.
DHTPONUNHBIN METOJT TEPMOIMHAMUYECKOTO aHali3a JIJisl TIpoliecca TerioooMena B konaencarope [1TY.

13. HM3MeHeHue SHTPONUH B HEOOPATUMBIX IIPOIeccaxX. DHTPOMMMHBIN METO]] TEPMOIMHAMHYECKOTO
aHajM3a JUIsl IPOIIeCCOB paciupenus (B TypOUHE) U cxkaTus (B KOMIIpeccope).

14. T,S - qmarpamma u ee cBoiictBa. TepmoauHaMudeckue UKL B T,S - quarpamme. [lonstue o
CpeIHEUHTErpalibHOM TeMIiepaType MMoABoJAa U 0TBO/IA TEIIOTHI.

15. Bospacranue SHTpONUU H30JIMPOBAHHOM cHCTeMbl. CBOWCTBA HHTPONMHUH. AHATUTHYECKOE
BBIpaXXEHHE BTOPOTr0 3aKOHA TEPMOJIUHAMUKH.

16. Cmecu wupeanpHbIX ra3oB. OcHOBHBIE ompeneneHus. CrocoObl 3aJaHUs COCTaBa CMECH.
YpaBuenue coctosiHust Knaneiipona-MenzeneeBa Al CMECH UJI€AIbHBIX Fa30B.

17. Pacuer TepMOIMHAMHYECKHUX CBOMCTB HJCAIbHBIX Ta30B [0 CBOMCTBAM KOMIIOHEHTOB.
DHTPOIHUS CMECH HJIeaTbHBIX Ta30B.

18. Cmecu peanpHbIX Ta30B. Kamopuueckue 3dpdexts cmemenus. OnpeneneHue KalopUueCKHX
3¢ dexToB cMemieHus 1Mo 00beMHOMY d(PPEKTY CMEIICHUSI.

19. dazoBoe paBHOBecHE U (ha30BbIC IEpeXx0/Ibl. ArperaTHbie cocTostHus. Dazosas p, T - quarpamma.
[TpaBumno ¢a3 ['m66ca. [Tomnpie TS, PV u PT quarpaMmel 111 HOpMaIbHBIX BEIIECTB.

20. TemmoBwie 3QdekThl XUMHYECKHX peaknuid. 3akoH ['ecca m ero cneactBus. COOTHOIICHHE
MEX]1y U30XOPHBIM U N300apHBIM 3 (HEeKTaMH peaKiuu.

21. KoncranTta paBHOBecus. 3akoH neictByromux wmacc. Ilpuamun Jle I[latense — bpayna.
AHaIUTHYECKOE BBIpAKEHHUE BTOPOT0 Hauaia TEPMOAMHAMUKY 1711 HEOOPAaTUMBIX XUMHUYECKUX PEaKIIUM.

22. XWMHYECKOE PABHOBECHE M 3aKOH JICMCTBYIONINX Macc. BeIpakeHNe 3aBUCHMOCTH KOHCTAHTBI
paBHOBecHs OT TeMIiepatrypsl. BeiBon ypaBHenust Bant-I'odda.

23. Omnpenenenne TemwoBoro 3G(}eKra XMMHUSCKON Peakiuy MPU YCIOBHSIX, OTIMYAIOIIUXCS OT
CTaH/IapPTHBIX.

24. XapakTtepucTH4eckne (QYHKIHMH JUIs 3aKPBITOH TEPMOJMHAMUYCCKOW CHUCTEMBI W BBIBOJI
COOTHOIIIEHN MakcBena.

25. TemnoBas Teopema Heprcra. I'mmoreza Ilmanka. TpeTwil 3akOH TEPMOAMHAMUKHA H €TO
cnenctBus. Onpesenenue 3Ha4eHNst a0COMIOTHOM BETUMYHHBI JHTPOIIUU HA OCHOBE KAJTOPHUECKUX JTaHHBIX.

26. PerenepatuBHbIe ITUKIBI [ITY 1ipr MOCTOSHHOM KOJIMYECTBE pabOTAIOIIETO Tela U MPU 0TOOpax
napa Ha pereHeparuio.

27. VY nenbHble pacxo/pl mapa u Temiortsl B IITY.

28. TepMoanHaMuyeckrue OCHOBBI TEIIO(UKAIIHH.

29. Oco0OeHHOCTH ITUKIIOB aTOMHBIX JJICKTPOCTAHIIMHA C MAPOBBIM, Ta30BBIM H JPYTHMH PabOYHMH
TEJTaMH.

30. [uxsl mopirHeBBIX ABUTaTenel BHyTpeHHero cropanus ([IBC).
31. ['eorepMuyeckue CTyneHu U TpaueHTHI.
32. I'eoTepmanbHas sHeprus.

Y4eOHO-MeTOAMYECKOE o0eceveHne VISl CAMOCTOSATeILHON padoThbI:

1. Angpees B.B. Terorexnuka [DnekTporubiil pecype]: yueOuuk/ Anapees B.B., Jle6enes B.A.,
CnecusnieB b.11.— Dnektpon. TekcToBsie nanubie.— CI106.: HanmonansHbIi MUHEpAIBHO-
ceIpbeBOl yHUBepcuTeT «I opHbIity, 2016.— 288 ¢.— Pexum goctyna:
http://www.iprbookshop.ru/71706.html.— 5BC «IPRbooks»

2. TexHuYecKas TEPMOJMHAMUKA M TEIUIOTEXHUKA [ DIEKTPOHHEIA pecypc]/ — DIeKTpoH.
TEKCTOBbIE JaHHbIe. XameHko A.A., Kanuanuenko M.IO., Buciory3os A.H.— CtaBponosis:
Cesepo-Kaskasckuii ¢penepanbublit yausepeutet, 2017.— 107 ¢.— Pexum nocryna:
http://www.iprbookshop.ru/75606.html.— 5BC «IPRbooks»

JlonoiHUTEIbHAS JIUTEPATYpa:

3. Manas D.M. Texnudeckas TEIIIOTEXHUKA [ DIEKTPOHHBIHA pecypc]: ydeOHoe nmocooue/ Manas
9.M., I'onukoB JI.B.— DOnextpoH. TekcTroBble AaHHble.— CapaToB: CapaToBCKHii
rOCyJIapCTBEHHBIN TexHUUecknii yHuBepcutet umenn 0. A. I'arapuna, ObC ACB, 2014.— 90
¢.— Pexum noctyna: http://www.iprbookshop.ru/80120.html.— 3B5C «IPRbooks»

4. Crosnos H.U. TeopeTuuecKre OCHOBBI TEILIOTEXHHUKH (TEXHHYIECKAS TEPMOJMHAMUKA U


http://www.iprbookshop.ru/71706.html.%e2%80%94
http://www.iprbookshop.ru/75606.html.%e2%80%94
http://www.iprbookshop.ru/80120.html.%e2%80%94

TEIIOMAcCO0OMeH) [DNeKTpoHHBIN pecypc]: yueoHoe mocodue/ CtosnoB H.U., Cmupnos C.C.,
CmupHoBa A.B.— DneKkTpoH. TekcToBble JaHHble.— CtaBponoiib: CeBepo-KaBkazckuit
denepanbubIil yHUBepcuteT, 2014.— 226 ¢.— Pexum goctyna:
http://www.iprbookshop.ru/63139.html.— 3BbC «IPRbooks»

5. Jeprorun B.B. TemtomaccooOMeH [DaeKTpoHHEIH pecype]: yuebHoe nocodue/ Jeprorun B.B.,
BacwibeB B.®., Yismesa B.M.— DnektpoH. TekcToBbie nanubie.— CI16.: CaHkT-
[TeTepOyprckuil rocyJapCTBEHHBIN apXUTEKTYPHO-CTPOUTENBHBIN yHUBEpcuTeT, ObC ACB,
2016.— 244 c.— Pexwum noctyma: http://mww.iprbookshop.ru/74378.html.— 3BC «IPRbooks»

6. Mpaxun A.H. Pacuer TemnosHepreTH4ecKUX yCTaHOBOK ITPOMBILIIEHHBIX IPEANPUATHI
[DnexTpoHHBIi pecypc]: npakTukyM/ Mpakun A.H.— DneKkTpoH. TeKCTOBbIE JaHHbIE.—
CaparoB: CapaTOBCKUI rOCY1apCTBEHHbBIN TeXHUUYECKUU yHUBepcuTeT uMeHu FO.A. ["arapuna,
3bC ACB, 2015.— 24 c.— Pexwum nocryna: http://www.iprbookshop.ru/76510.html.— DBC
«IPRbooks».

7. OueHouHble cpeacTBa

7. 1 Bomnpochl K 1epBoii py0e;KHOii aTTeCTALIMH

1. Ilenu u 3agauu TepMoauHaMUKU. [ToHATHE TEPMOAMHAMUYECKOH CUCTEMBI.

2. H3onmupoBaHHAs U HEU3OJIMPOBAHHAS TEPMOJIMHAMUYECKIE CUCTEMBI. PAaBHOBECHBIE 1 HEPABHOBECHBIE
CUCTEMBI.

3. TepmoamHaMu4eckue mapamMeTpsl COCTOSHUS. Y AeTbHBIN 00beM, ITIOTHOCTD, JaBJICHUE, TEMIIEpaTypa
(abcomoTHas TepMoaMHaMuYecKas mkana remiepatyp (KensBuna, Llenscus).

4. VYpaBHEHUE COCTOSIHUS. Y paBHEHHE COCTOSHUS UACAIBHBIX T'a30B.

5. 3akonsl uaeanbHbix ra3o (boins-Mapuorra, 'eit-JIroccaka, [apns). O6beauHEHHOE YpaBHEHHE
MenaeneeBa-Knaneripona.

6. YpaBHEHHE COCTOSHUS peallbHbIX ra30B.

7. CMecu uaeanbHBIX Ta30B. J[aBlieHHe CMECH Tra30B.

8. CocraB cMecu razoB. BoipaxeHne MacCOBBIX J10J€i KOMIOHEHTA.

9. BeipaxkeHue 00bEMHBIX J0JI€H KOMIIOHEHTOB cMecH. [lapunanbHbii 00beM cMecH. 3akoH AMara.
Omnpenenenue yieabHOT0 00beMa CMECH.

10. OmnpeneneHne ra30BO MOCTOSHHOW CMECH IO M3BECTHBIM MaCCOBBIM JoiisiM. Kaxkymasics
MOJIEKYJIIpHAasl Macca CMECH Ia3oB.

11. T'a3oBas noctosiHHas. POpMyIIbI ONIPEIETCHHS.

12. TemmoeMKOCTh ra3oB. 3aBUCUMOCTh TEIIIOEMKOCTH OT TEMITEPATYPHI.

13. MaccoBas, MosibHas 1 00BbEMHas TETJIOEMKOCTH. Y paBHeHHE Maiiepa.

14. Tepmonunamuueckuii npouecc. [lonsatue penakcanuu.

15. TlepBblif 3aKOH TEPMOJUHAMUKN. BHYTpEHHSS1 SHEPTUS CUCTEMBI.

16. OOpaTtumble 1 HeoOpaTHMEIE ITporecchl. PaboTa.

17. AnanuTHuecKoe BbIpaXKEHHUE NEPBOr0 3aKOHA TEPMOIMHAMMKH.

18. Bropoii 3aKOH TePMOIMHAMHUKH.

19. Huxna Kapno. Tepmuueckuii KIT/I.

20. TepmoauHaMHUYECKHE IPOIIECCHI HACATBHBIX T'a30B (M30XOPHBIH, H300apHbIi, H30TePMUUYECKHIH,
aarabaTHBIN, TOJUTPOIHBIN) METO/I UCCIIEI0OBAaHUS MPOIIECCOB.

Bujer Ne 1 k nepBoii pyOeKHOM aTTecTaliy 1o AUCHUIUIHE « TepMoInHaMuKa U Terionepeaaya B
re0TepMaIbHBIX YCTAaHOBKAX)

MUHUCTEPCTBO HAYKU U BBICLLIEI'O OBPA30OBAHUS PO IT'POSHEHCKUIA TOCYJAPCTBEHHbBIN HE®TAHON TEXHUYECKUI
YHUBEPCUTET UHCTUTYT SHEPTETHUKH
KADE/IPA "TEIIJIOTEXHUKA U I'lJ[PABJIMKA"
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| pyOe:xxHasi arrecTanusi

Hucnunnuna «TepMoanHamMuka u Terjionepeaadya B re0TepMaibHbIX YCTAHOBKAX»
Bbuaer Ne 1
1. [[lonsitue TepMoaMHAMHYECKON cucTeMbl. M30MupoBanHas 1 HEM30JIMPOBAHHbIE

TCPMOANHAMHNYCCKUEC CUCTCMBI. TepMOI[I/IHaMI/I‘-ICCKI/Ie nmapamMeTpbl COCTOAHUA

2. [Temmeparypa. AOCOIIOTHAs TepMoIuHaMHuUecKas mkana Temmeparyp (KensBuna, Lenbcus).
ManomeTrpuueckoe aapieHue. [Ipubopsl A u3MepeHus 1aBaeHusl.

3.  [Tepmonmnammueckuii nporecc. IlonsTHe penakcamum.

4.  [[lepBblii 3aKOH TEPMOAMHAMUKHN. BHYTpEHHSIs1 SHEPIUs CUCTEMBI.

3aB. kadenpoi «TermnoTexHuka u ruAPaBIUKa, TOICHT P.A-B. Typnyes

7.2. Bonpochl KO BTOPOH PYOEKHOI aTTeCTAllUU

1. TepMmoauHamMuyecKue MpoOIECcChl pealdbHbIX ra3oB. [lap u ero cBoiicTsa.
2. OcHOBHBIC TIOHSTHSI ITpoIiecca mapoodpa3oBanus. HackleHHBIN BOASHON Tap, MeperpeThiid map
(cTereHb CyXOCTH U CTETEeHb BIAXKHOCTH I1apa).

3. Ompenenenue mapamMeTpoB BoJbI U napa. PV-auarpamma BoASSHOTO mapa.
4. TepMudeckue MpoIEcChl HCATbHBIX Ta30B B 3aKPBITHIX cUcTeMax. M300apHbIil, H30XOPHBIH,
annabaTHBINA, N30TEPMUYECKHUNA TIPOIIecCH (paboTa paciIpeHus Mporecca, H3MEHEHHE YHTPOITHIH).

5. Ourporus. PV-u TS- quarpammel.
6.BmaxHbIil Bo3ayX. Brnaroconepskanue, abCONMIOTHAS U OTHOCHTENIbHAS BIAKHOCTh. CBOICTBA BIAXKHOTO
BO3/yXa.

7. CnocoObl epeayu TeIIoThl (TEIIONPOBOAHOCT, KOHBEKIUS, H3IIYyYCHHUE).
8. TemmepaTypHOe 10JIe, H30TEPMUYECKast TOBEPXHOCTh, CPEIHUI W UCTHHHBIN TPAIUEHT TEMIIEPATYP.

9.3akonH CDpre. KOB(I)(I)I/ILII/ICHT TCILIOIIPOBOAHOCTH, IINIOTHOCTDH TCIJIOBOI'O ITIOTOKA, KOJIMYECTBO TCIIOTHI.

10. KoadduumeHT TErionpoBOAHOCTH, €T0 XapaKTePUCTHKA.
11.TTepeHOC TEMIOTHI TEMIOMPOBOIHOCTBIO IIPU CTALIMOHAPHOM pexxuMe. OJHOPOAHAS IIIOCKas CTEHKA.

12. TlepeHoc TEIIOTHI TEIUIOMPOBOAHOCTHIO IIPU CTAIMOHAPHOM peKMMe. MHOTOCIOHHAs CTeHKa.
13.IeiicTBUTENBHBIN MPOIECC MCTEUCHHS Ta30B M mapoB. OCHOBHBIC 3aKOHOMEPHOCTH TEYCHHUS Ta3a B
comnax u auddysopax. JpoccenupoBanue ra3oB U Mapos.
14. TpanchopmMatops! TEMIOTHI. [[UKIIBI XOIOUIBHBIX YCTAHOBOK M TEPMOTPAHC(HOPMATOPOB.
15.OcHoBsI Teopuu oo6us. OcHoBBI Teopuu nmoAoous. [ToHsTHE 0 METOIe aHaTN3a Pa3MEPHOCTEH
teopun noaodus. Kpurepuansueie ypaBHeHUs. DU3HUECKUN CMBICII OCHOBHBIX KPUTEPUEB MOJ00US.

16. TenmooOMmen uznyuyenuem. TensoBoit 6ananc yuncToro terooomena. 3akon Credana- bonbimMana.
AOCOJIFOTHO YE€pHOE TEJIO.

17. TennooOMeH U3ITydYeHUEM CHCTEMBI Tell B a0COIFOTHO MPO3pavyHoil cpee.

18.Koadpdumment Ttemtonepenaun. TemoBas W30ismus. THIBI  TEIIOOOMEHHBIX — aIlllapaTos,
KUTSATHIIBHUKOB U TIOZI0TpeBaTeseH.

19. Mexanu3m mporieccoB roperus. OOue MPUHITUITE pacdeTa MpoIeccoB ropeHus. Teriora cropaHus.
VYcnosHoe TorumBo. [IpuBenennslie xapaktepuctuku. Kinaccupukaius Tomms.

20. BozoOHOBIIsIeMBIE ¥ HEBO30OHOBIISIEMBbIE HMCTOYHUKH dSHeprur. OCHOBBI dHEpProcOepexeHusl.
Bropuunble sHEpreTnYecKue pecypehl.

21. KorenpHble ycTaHOBKH. [1apoBbIe 1 Ta30BbIe TYPOUHBI.

22. TennmooOMeHHbIE amnmaparbl. PereHepaTHBHbIE M CMeCUTeNbHBbIE TermiooOMeHHUKU. Ilokaszarenu
s¢dextuBHocTH: KIIJl, HHTEHCHBHOCTH TEIUIOOOMEHA, OTHOUIEHHE pPACXOJHBIX TEIJIO0EMKOCTEH,
K03 unreHT TpanchopMauy TETIIOTHL.

23. XO0NOIuIbHBIC U TETNIOHACOCHBIE YCTAHOBKH.



MUHUCTEPCTBO HAYKH U BBICLLIET'O OBPA30BAHNS P® 'PO3HEHCKUI I'OCY IAPCTBEHHbBII HEGTSAHOMU
TEXHAYECKUI YHUBEPCUTET MHCTUTYT SHEPTETUKHU
KADE/IPA "TEIIJIOTEXHUKA U I'l][PABJIMKA"

Bujer Ne6

|l pybesxcnas ammecmauus

I[I/ICHI/IHJ'II/IHai «TCpMO,Z[I/IHaMI/IKa " TCIIoncpeaadya B recOT€pMajibHbIX YCTAHOBKAX)»

1 [Tepmuyeckoe conpoTuBieHHE TeIIOOTAAYM. MIHTeHCHpHKanus Teronepenadn. MeTos
nHTeHCH KA. OCHOBHBIC (DOPMYITBI

2 |CranmMoHapHOE M HECTallMOHAPHOE TeMIepaTypHble moiisi. [IpocTpancTBEeHHOE MOJIE.
OpnHoMepHOe U IByxMepHoe nose. OgHoMepHoe cTanoHapHoe nojie. M3orepmuueckue
MOBEPXHOCTH.

3 [[IpoBogmmocTs cTeHKH. TermaoBoe TepMUIECKOe COMPOTHBIICHHE. PacueT miioTHOCTH
TEIJIOBOTO IIOTOKA YePe3 MHOTOCIONHYIO CTEHKY

4 ['papueHt Temmeparypsl. M130TepMbl TeMIepaTypHOro moJs, TeMI0Bol NOTOK. 3akoH Dyphe.
3akoH buo-dDypse.

3aB. kapeapoit «T u I'y P.A-B. Typiyes

7.3. Bonpochbl K 3K3aMeHy N0 JHCHUILTHHE « TepMoarHaMKKa U TeIUIonepeiada B re0TepMallbHbIX
YCTaHOBKAX»

1. Ilenu u 3agauu TepmoauHaMuUKu. [ToHATHE TEPMOAMHAMUYECKOH CUCTEMBI.

2. M3011poBaHHas U HEU30JUPOBaHHAS TEPMOJUHAMUYECKHUE CUCTEMbl. PABHOBECHBIE U HEPAaBHOBECHBIE
CHCTEMBI.

3. TepMoHAMHIYECKHUE TTAPAMETPhI COCTOSHHUSL. Y IeNBbHBIN 00bEM, TUIOTHOCTD, JIaBIICHHE, TEMIIEpaTypa
(abcomoTHas TepMoAMHaMHUUecKas mikana temneparyp (KeiasBuna, Llenbcus).
4. YpaBHEHHE COCTOSHHS. Y paBHEHHE COCTOSIHUS U/ICATBHBIX Ta30B.

5. 3axoHbl HaeanbHbIX ra3oB (boins-Mapuotra, ['eli-JItoccaka, [llapmns). O6benuHeHHOE ypaBHEHNE
MenneneeBa-Knaneiipona.
6. YpaBHEHHE COCTOSHUS peallbHbIX ra30B.
7. CwMecu njeanbHbIX ra3oB. J[aBjieHne cMecu razos.
8. CocraB cMecu razoB. BeipaxeHne MacCoBBIX JJ0J€ KOMIIOHEHTA.

9. BrlpaxkeHne OOBEMHBIX JOJEH KOMIIOHEHTOB cMecH. llaprmanbHblii 00beM cMecu. 3akoH Awmara.
Omnpenenenue yieabHOro 00beMa CMECH.

10. OmpeneneHue Ta30BOM IOCTOSHHOM CMECH IO W3BECTHBIM MAacCOBBIM JOJsM. Kakymrasics
MOJIEKYJISIpHAsi Macca CMECH I'a30B.

11. T'a3oBas noctosiHHAs. POPMYIIBI ONIPEICTICHHS.

12. TenmoeMKOCTb ra3oB. 3aBUCUMOCTh TEIUIOEMKOCTH OT TEMIIEPaTyPHI.

13. MaccoBas, MonibHas 1 00bEMHasi TEIJIOEMKOCTH. Y paBHeHHE Maiiepa.

14. Tepmonunamuueckuii mponecc. IlIoHsATHE penakcayy.

15. TlepBblii 3aKk0H TepMOIMHAMUKU. BHYTpEHHSS1 SHEPTHsI CUCTEMBI.

16. OOpatumble 1 HEOOpaTUMBIE TIpoliecchl. PaboTa.

17. AnanuTudeckoe BbIpa)K€HHE MEPBOro 3aKOHa TEPMOJUHAMUKH.

18. Bropoii 3aKk0H TEPMOIUHAMUKH.

19. Huxn Kapno. Tepmuueckuii KIT/I.

20. TepMonmHaMHYEeCKHE MPOIECCH UCATbHBIX I'a30B (M30XOPHBIH, N300apHbIA, H30TEePMHUUYECKHH,
annabaTHBIN, TOTUTPOIHBIN) METO UCCIIEIOBAHUS TIPOIIECCOB.



21. TepmoaumHaMHUYecKHEe IPOIECCH pealbHbIX Ta30B. [lap u ero cpoiictBa. OCHOBHBIE IOHSTHS MpoLECcCa
napooOpazoBanus. HacblmeHHbIN BOASHOM Map, MeperpeTsiii map (CTeneHb CyXOCTH U CTENEHb BIAXKHOCTH
napa).

22. OmnpeneneHue napameTpoB BoAbl U napa. PV-guarpaMma BossHOro napa.

23. Tepmuueckue MpPOIECChl HACANBHBIX Ta30B B 3aKPBITBIX cUCTeMax. [300apHbIid, H30XOpHBIH,
annabaTHBIN, U30TEPMUYECKUI TIpoliecchl (paboTa paclIMpeHus MpoLecca, U3MEHEHNE SHTPOIHH).

24. Durponus. PV-u TS- nuarpammsr.

25. Bnaxnsiii BO31yx. Binaroconepixanue, abCOMIOTHAS M OTHOCUTENbHAS BIaKHOCTh. CBOMCTBA BIIAYKHOTO
BO3/yXa.

26. CnocoOslI repeaaun TeIIoTh (TETUIONPOBOHOCT, KOHBEKITUS, U3ITyUYCHHE).

27. TemmeparypHOe MoJie, N30TEPMHUECKas IOBEPXHOCTh, CPETHUI U HICTUHHBIN IPaJHUEHT TEMIIEPATyp.
28. 3akon @Dyppe. KoapduuueHT TEmIonpoBOJHOCTH, IJIOTHOCTh TEIJIOBOTO IIOTOKA, KOJUYECTBO
TEIUIOTHI.

29. KoadpdunueHT TerionpoBOAHOCTH, €T0 XapaKTePUCTHKA.

30. IlepeHoc TEMIOTHI TEIUIONPOBOAHOCTHIO NMPH CTAIIMOHAPHOM pexume. OTHOpOIHAS MII0CKAask CTEHKA.
31. IlepeHoc TEMIOTHI TEIIONPOBOAHOCTHIO IIPH CTAIIMOHAPHOM pekUMe. MHOrocIoiHas CTEHKA.

32. JlelcTBUTENBHBIN NpolecC UCTEUYeHUs ra3oB W mapoB. OCHOBHBbIE 3aKOHOMEPHOCTH TEUEHHS rasa B
corutax u quddysopax. JpoccennpoBaHue ra3oB U Napos.

33. TpanchopMaTopsl TEIIOTHL. [[UKITBI XOIOMUIBHBIX YCTAHOBOK U TEPMOTPAHC(HOPMATOPOB.

34. OcHoBbl Teopun noaodusi. OcHoBbl Teopuu mnoaoOusi. IloHsaTHe o0 Merone aHain3a pa3MepHOCTEH
Teopuu nojodus. Kpurepnansusie ypaBHeHUs. PU3NYECKUN CMBICII OCHOBHBIX KPUTEPHEB MOA00US.

35. TemnooOmen uznyueHueM. TerioBoil GanaHc myuyncroro rerioodmena. 3akoH Credana-bonpimana.
AOGCOTIOTHO YepHOE TEeO.

36. TemnooOMeH HU3IIy4eHHEM CHUCTEMBI Tel B a0COIIOTHO PO3pavyHoil cpese.

37. Kosdpounuent Ttemnonepenaun. TemnoBasg wu30siuusa. TUIBl  TEMJIOOOMEHHBIX — aIlllapaTos,
KUISATHIIBHUKOB U TIOJI0rpeBaTesIeH.

38. Mexanusm npoueccoB roperust. OOIIMe MPUHIMIBI pacdyeTa MPoIecCOB rOpeHus. TemmoTa cropatus.
VYcnosHoe ToruBo. [IpuBenennsie xapakrepuctuku. Kiaccudukanus Tommus.

39. Bo300HOBISIEMbIE ¥ HEBO30OHOBJISEMbIE HMCTOYHUKH OdHeprur. OCHOBBI DHEProcOEepeKeHUs.
BTopuuHbie sHEpreTHYECKHE PECYPCHI.

40. KorenbHble ycTaHOBKU. [1apoBbie 1 ra30Bble TYPOUHBI.

41. TemnooOMeHHble amnmapaThel. PereHepartuBHbIE W cMecuTelbHblE TemooOMeHHUKH. [lokasarenu
spdextuBHoctu: KII, WHTEHCHUBHOCTH TEIJIOOOMEHA, OTHOIICHHE PACXOJHBIX TEIJIOEMKOCTEH,
KO3 GULMEHT TpaHCHOpPMAIH TETIIIOTHI.

42. XonoauibHBIC M TEIUIOHACOCHBIC YCTAaHOBKH.

OO0pa3en 0us1eTa K 9K3aMeHy 110 JMCUMILIHHE

MMHUCTEPCTBO HAYKHU 1 BBICIIET'O ObPA3OBAHNS PO I PO3HEHCKUI TOCYIAPCTBEHHbBII HEDTSIHOM
TEXHMYECKNHN YHUBEPCUTET MHCTUTYT OSHEPI'ETUKHN
KADE/IPA "TEIIVIOTEXHUKA U IT'HJIPABJIMKA"

ZII/ICHI/IHJ'II/IHB ((TepMO}II/IHaMI/IKa " TCIUIONCpEaadYa B recOTEpMaIbHbIX
YCTaHOBKax»

Buaer Ne 1 Dx3amen

1. [TepMoanHaMuyecKue mapaMeTpbl COCTOSIHUS. Y JeNbHbIN 00beM, INIOTHOCTS, 1aBlIEHUE,
Temreparypa (abcoaroTHas TepMoiuHaMuyeckas mkana temneparyp (KensBuna, Lenbcus).

2. |Onpenenenue nmapamMeTpoB BOJIbI M mapa. PV-nuarpamMma BoIsiHOTO mapa.




3. |OcHOBBI Teopuu 1mo1o0usi. OcHOBBI Teopuu noaoous. [lonsTre 0 MeToIe aHaIN3a
pasMepHoCTel Teopun moaoous. Kpurepuanbabie ypaBHeHUsI. OU3NUECKHI CMBICT OCHOBHBIX
KPUTEPUEB MOT00MSI.

4. [TermoobmeHn usnmydenueM. TernoBoi 6ananc myuuctoro terooomena. 3akon Credana-
bosibsiiMana. AGCOJIIOTHO YEpHOE TEJO.

3aB. kaenpoit «TernmoTexHuKa u THIPaBINKA» P.A-B. TypnyeB

7.4 Tekymuii KOHTPOJIb

Jlaboparopnasi padora Ne 1
«IlepBblii 3aKOH TEPMOJAMHAMHUKHU B MPWIOKEHUH K PelICHHIO OHOIO0 U3
BHI0B TEXHMYECKHUX 321aD).

1. Lesas padoTel. OnpeneneHne ¢ NOMOIIBIO YPaBHEHUS [IEPBOT0O 3aKOHA TEPMOJMHAMUKU
KOJIMYECTBA TEIUIOTHI, OTAABAEMOTO B OKPYKAIOIIYIO Cpely B YCIOBHAX J1a00PaTOPHOI yCTaHOBKU.

KoHTpoJibHbIE BOIPOCHI.

Chopmynupyiite 1eiab 1a60paTopHOi pabOTHI U MOSICHUTE, KaK TOCTUTaeTCsl MOCTaBICHHAS LENb?
HazoBuTe 0OCHOBHBIE y371bl IKCIEPUMEHTATBHON YCTAHOBKU U YKKUTE X Ha3HAYCHHE.

Kakumu metogamu u3mepsieTcs Temieparypa B JaHHOU padboTe?

Kak u3mepsiercs u perynupyercst pacxo]] Bo3ayxa B JaHHOU paboTe?

Ha uro pacxomyercs MOIIHOCTb, [TO/IBE/IEHHAs! K KOMIIPECCOPY, U KaK OHa oNpeesnsercs?
ChopmynupyiiTe M HANHUIIUTE AHATUTUYECKHE BBIPAKEHUS IMEPBOTO 3aKOHA TEPMOIAMHAMUKH IS

o krwbdE N

3aMKHYTOH M Pa30MKHYTOI 000JI04€eK.

7. KakoB (u3MUecKuii CMBICT BEIMYUH, BXOISIINX B YPAaBHEHUS IMEPBOTO 3aKOHA TEPMOAMHAMHUKH IS
3aMKHYTOH M pa30MKHYTON 000J104€eK?

8. [aiite ompeneneHue U NOACHUTE (PU3MUECKUI CMBICT MOHATUH TEIJIOTHI U paboThl B TEXHUYECKOMH
TEPMOJIMHAMHUKE.

9. YTO 03HAYAIOT 3HAKH « + » U « - » JIJIS TEIUIOTHI ¥ PabOTHI?

10. Ha 9T0 u KakuM 00pa3oM BIHSIET U3MEHEHNE HarpeBa TpyObl MPH TTOCTOSTHHOM Pacxojie BO3ayxa?
11. Ha uyTo pacxomyeTcst MOIIHOCTb, ITO/IBEJICHHAs JAJIsl HarpeBa TpyObl, U KaKk oHa onpeaessercs?

12. Kak ocy1iecTBisieTcsi BBIOOpP KOHTPOJIBHBIX 0005104eK (TPaHUIL) TOJICUCTEM (CUCTEMBI)
IPUMEHHUTEIBHO K IaHHOH J1abopaTtopHOU paboTe?

13. B kakoMm MecTe U oyeMy T'paHULIbI [TOJICUCTEM (CUCTEMBI) Pa3MBIKAIOTCS?

CaolicTBa BHyTpEHHEHN 3HEPTUU U paCUETHBIE POPMYJIBI.

JlaGopaTopnasi padora Ne2
«OmnpeneneHue NapaMeTpPoB BJIAXKHOTO BO3TyXa)

1. Heanb padoTbl. 3yueHne TepMOIUHAMUYECKUX CBOMCTB BJIAXKHOT'O BO3yXa U MPOIIECCOB U3MEHEHUS
[apaMeTpOB BJIAKHOTO BO3/yXa.

KoHTpoJibHBIE BOIIPOCHI.
ChopmynupyiiTe 11€1b JJa0opaTOpHOU PaObOTHI M MOSCHUTE, KaK JOCTUTACTCS TTOCTaBICHHAS 11EJTh?
HazoBute 0CHOBHBIE Y371l SKCIIEPUMEHTAILHOM YCTAHOBKHU U YKAXKUTE UX Ha3HAUYCHHE.

wNhhEN

Kaxk BBI MOHMMAaeTe Takue COCTOsIHUA, KaK HaCBIHlCHHBIfI n HeHaCLIH_[eHHLII\/JI BJIQKHBIH BOBI[YX?



Kak Bbl OTHOCUTECH K TEPMUHY «IIEPECHIILIEHHBIN» BIaXXHBIA BO31yX?

Kak popmynupyercs u 3anuchIBaeTCsl 3aKOH MapLUANbHBIX IaBJICHUN IS BIAKHOTO BO3ayxa?

Urto Ha3bIBaeTCs aOCOMIOTHON, OTHOCUTEIHLHOM BIAXKHOCTBHIO M BJIATOCOICP)KAaHUEM BIXKHOTO BO3ayxa?
Kak BbIpaskaeTcs 1 U3 4ero CKJIaAbIBACTCS TETUIOCOACPKAHUE (PHTAIIBITHS ) BIIAKHOTO BO3TyXa?

© N O

[ToueMy ¢ yBenMUYE€HUEM TEMIIEPATYPhl BIAKHOTO BO3yXa €ro OTHOCUTENbHAS BIAYKHOCTh
yMEHbIIIaeTCA?

9. Yewm BBl MOXKETE OOBSICHUTH BIMSHUE CKOPOCTH BO3/1yXa Ha OTKJIIOHEHHUE ITOKA3aHUSI CMOUEHHOTO
TEPMOMETpPA OT UCTUHHOTO 3HAYCHHUS TEMIIEPATypbl MOKPOTO TepMOMeTpa?

10. Kak ycrpoena auarpamma i-d BIaXHOTo BO3/yXa U, KAKMM 00pa3oM ONPEACISIFOTCS TapaMeTphbl
BJIQYKHOT'O BO3/1yXa C MOMOIIBIO JUArPaMMBI IO MOKAa3aHUSM CYXOTr'0 1 MOKPOTO T€PMOMETPOB?

11. TlokaxkuTe Ha qUArpamMme U MOSICHUTE MPOLIECCHl «CYXOT0» HarpeBa M OXJIAXKACHUS BIIAXKHOTO
BO3/IyXa.

12. TlokaxkuTe Ha qUarpaMme M MOsSICHUTE Mpoliecc aAnadaTHOTO HACKIIIEHUS BIaKHOTO BO3/AyXa.
13. JlaiiTe omnpeneneHue MOHATHIO TOUKU pockl. Kak onpenensercs Temneparypa TOYKA POCHI Ha
nuarpamme?

14. KakoBa CBsI3b MEXKIYy OTHOCHUTEIHFHON BIAXKHOCTBIO BO3/IyXa M €0 BIIATOCOJepKaHUEM?

15. JlaiiTe BBIBOJ aHATUTHYECKON (OPMYJIBI JIsl pacueTa abCOIIOTHON BIAKHOCTH BO3AyXa.

16. JlaiiTe BBIBOJ aHATUTHIECKON (DOPMYIIBI IS pacdyeTa BIarocoep:KaHus BO3ayxa.

17. MaiiTe BBIBOJ aHATUTHYECKON (OPMYJIBI JIJIsl pacueTa TeII0COAEpKaHusl (SHTAIBIINN) BO3TyXa.

JlaGoparopHnasi pabora Ne 3

«UccaenoBanmne nmponecca HCTCYCHUSA BO31yXa 4€pe3 CY;KUBAIOIICECH COILIO»

1. Hean pa6orel. VccnemoBanue 3aBUCHUMOCTH MAacCOBOTO —pacxoja BO3ayxa dYepes

CYKHUBAOMeeCd COIIO OT OTHOIICHUA NaBJICHHUS 34 COIIJIOM K HABJICHUTIO IEPE COIIIIOM.

2. KoHTpoJibHBIE BONIPOCHI.

ChopmynupyiiTe 1enab 1a60paTopHOi pabOTHI U MOSICHUTE, KaK TOCTUTAeTCs MOCTaBICHHAS LENb?
HazoBuTe 0OCHOBHBIE y37Ibl IKCIIEPUMEHTATHHON YCTAHOBKU U YKOKUTE X Ha3HAUYCHHE.

Jlaiite onpeseneHne IpoIeccoB UCTEYCHUS U APOCCETUPOBAHUS.

Hamumure YPaBHCHHUC IICPBOr0 3aKOHA TCPMOANHAMUKHN IPUMCHHUTECIIBHO K IIPOUCCCY UCTCUCHUA.
Hanumure ypaBHEeHHE EPBOro 3aKOHA TEPMOAMHAMUKHA MPUMEHUTEIIBHO K MPOLIECCY APOCCETUPOBAHMUS.
Kak wm3MeHsieTcsl CKOpOCTh HCTEUSHHS 4epe3 CyKHBaromieecs Comio npu m3meHenwn P ot 1 mo 0
(MoKaXkUTe Ka4eCTBEHHOE N3MEHEeHHE Ha rpaduke pacxosa)?

ok wbdpE

7. Yem 00BsCHSETCS NPOSIBICHUE KPUTHUECKOTO PEKUMa MPHU UCTEUSCHUU?

8. B uem paznuume TeOpeTUYECKOro M JeHCTBUTEILHOTO MPOIIECCOB UCTEUEHUS?

9. Kak n3zo0paxaercst TCOpeTHYECKHI B ACHCTBUTEIBHBII MPOIIECCH HCTEYSHUS B KoopauHarax h-s?

10. TTouemy oTIHMYarOTCA TEOpETUUECKas U JIEHCTBUTENbHAS TEMIIEpPaTyphl BO3yXa Ha BBIXOJE U3 COIUIA
IIPU UCTEYECHUU?

11. Ha xakxoMm OCHOBaHMH IMPOLIECC IPOCCETUPOBAHUS UCIIOIB3YETCS IPU U3MEPEHUN pacxoja Bo3ryxa’?
12. Kak MOKeT U3MEHSAThCS TeMIIepaTypa BO3AyXa B MPOIecce APOCCETUPOBAHUS?

13. Ot 4ero 3aBUCAT BETUYHHBI KO(H(OUIIMESHTOB: IMMOTEPU CKOPOCTH (C, MIOTEPU IHEPTHH {C U MOJIE3HOTO
JIEHCTBHS KaHama MnK?

Kakue kananbl Ha3bIBAIOTCS COTIIAMU?

15. Or kakux napameTpoB 3aBUCAT PACX0OJ U CKOPOCTh r'a3a MpU UCTEUEHUU YEPe3 COILI0?

16. Ilouemy Temmeparypsl BO3ayxa nepea auagparmMoil u nepes corjaoM paBHbI?

17. Kak u3MEHSIOTCS SHTAIBIIHS U YHTPOMHS MOTOKA ra3a, Mpy MPOX0XKACHUU Yepe3 auadparmy?



JlabopaTtopHasi pabGora Ne4

«Omnpenenenue KOIPPUUUEHTA TENIONPOBOIHOCTH TEIJIOU30JIALMOHHOI0
Marepuaja (MeTo] UMIMHAPUIECKOI0 CJI0M)»

1. Heas pa6orbl. OCBOGHHE OJHOTO M3 METOJOB OmpeneneHus KodhduireHTa TemIonpoBOIHOCTU
TEIUIOM30JISILIMOHHBIX MaTepHalioB (METOJ LMIMHAPUYECKOTO CJIOS) U 3aKpeIUIeHHWE 3HAHWI MO TEOpUHU
TEIIONPOBOAHOCTH.

2. KoHTpoJbHBIE BONPOCHI.

1. Cdopmynupyiite nens 1adbopaTopHON pabOTHI U MOSCHUTE, KaK JOCTUTAETCsl OCTAaBICHHAS 1€ ?

2. HazoBuTe OCHOBHBIE y3JIbl IKCIEPUMEHTATbHON YCTAHOBKU U YKQKUTE X Ha3HAUCHHUE.

3. Kakue BenmuuumHBI CclleayeT HU3MEPSATh B J@HHOHW paboTe, YTOOBI BBIYUCIHTH KOIPPHUIIUEHT
TEIIONPOBOAHOCTH?

4. KaxoBa ¢uzndeckas CynHOCTb I€peaun TerJia TEMIONPOBOAHOCTHIO?

5. Chopmynupyiite TOHATHS: TEeMIEpaTypHOE II0JIe, H30TEPMUYECKas TOBEPXHOCTb, TPAAUEHT
TEMIIepPaTypbl, MOITHOCTH TEIUIOBOTO MOTOKA, YACTbHBIN TEIIOBON MOTOK.

6. IlokakuTe Ha CXeMe yCTaHOBKH, KaK HAIIPaBJICH BEKTOP TEIJIOBOTO IMOTOKA M IPAHEHTA TEMIIEPaTyphI?
7. KakoB ¢u3nueckuii cMbIca K03 (HUIIEHTa TEIIONPOBOTHOCTH, U OT KaKUX ()aKTOPOB OH 3aBHCHUT?

8. KakoB xapaktep U3MeHEHUs TeMIepaTyphbl MO TOJIIIUHE MIOCKOW U IIMIIMHIPUYECKON CTEHOK?

9. KakoBa B3auMOCBSI3b MKy KOA(h()UIIMEHTOM TEIUIONPOBOAHOCTH U HAKJIOHOM TEMIIEpaTypHON KPUBOMA
0 TOJILIUHE TETJIOBON H30JISALUU?

10. [laiiTe ompeneneHue MOHATHIO TEPMUYECKOTO COMPOTUBIICHUS CTEHKHU.

11. Kak 3aBucuT K03((HULKEHT TETIIONPOBOJHOCTH PA3IMYHBIX BEIIECTB (METAJIIOB, HEMETAILIOB,
XKUAKOCTEN U Ta30B) OT TemnepaTypbl? OTBET 000CHOBATE.

12. CdopmynupyiiTe OCHOBHON 3aKOH TEILUIOTPOBOAHOCTH. B uem ero CyniHocTs?

13. KakoBbI OCHOBHBIE TPYTHOCTH TEIUIOBBIX PAaCUETOB MPU MEPEHOCE TEIUIA TETIIONPOBOIHOCTHIO?
14. Kak Bnusier (hopMa CTEHKU Ha BEIMYUHY €€ TEPMUYECKOI0 CONPOTUBIICHUS?

JlabGoparopHasi pabora NeS

«Omnpenenenue KOIPPUUUEHTA TEII00TAAYH IPU CBOOOIHON KOHBEKIUH (METO
CTPYHBI)»

1. Hear padorpl. OmnpenencHue OSKCIEPUMEHTAIBHBIM TyTeM Ha Ja0OpaTOPHOW YCTaHOBKE
Kod(uIMeHTa TEeIUIOOTAauYd MpPU CBOOOJHOW KOHBEKUMH B HEOTPAHMYEHHOM HPOCTPAHCTBE.
W3ydeHne MeToarKu 0OpaOOTKH OTMBITHBIX JAHHBIX C IPUMEHEHUEM TEOPUH MOA00MS U COCTABICHUS

KPUTCPUAJIBHOT'O YPABHCHUA 11O PE3YJIbTaTaM SKCIICPUMCHTA.

2. KoHTpo/bHBbIE BONIPOCHI.

ChopmynupyiiTe 11€716 Ta0OpaTOPHOU PabOTHI M MOSCHUTE, KaK OHA JIOCTUTACTCS?
Ha3zoBuTe ocHOBHEIE Y3JIBI 3KCHGpHMCHT3J'IBHOI71 YCTAaHOBKH M YKAXXUTC NX Ha3HAUCHUC.

Kak onpenensercs cpeansisa remnepaTypa CTpyHbl B JAHHOW YCTaHOBKE?

R

Jlnst gero 3amepsieTcs bapoMeTpuyecKkoe 1aBjeHHue B JaHHOU paboTe?

5. Kak ompexnensercs KOJIMYECTBO TEIUIOTHI, OTIAHHOE CTPYHOHW OKpY’KAIOLIEMY BO3AYXY
MOCPEACTBOM KOHBEKIIUH?



6. Kak ompenensercss KOJMYECTBO TEIUIOTHI, OTIAAHHOE CTPYHOM OKpY’)KalOLIeMy BO3IYyXY
MOCPEACTBOM U3Ty4YeHUs?

7. Yto Takoe cBOOOIHAS U BBIHYKJICHHASI KOHBEKIIHS?

8. . KakoB ¢u3uueckuii CMBICT B pa3MEPHOCTh KOAPPUITMEHTA TEIIIO0TAaYu?

9. Kakue ¢pakTopsl ONpeaessaioT HHTEHCUBHOCTh KOHBEKTUBHOTO TEIJIO0OMeHa?
10. . Yro Takoe kpuTepuil moaooms?

11. Yro Takoe «omnpenensonas TeMuepaTypa» 1 «oIpeaessouuin» pazmep?
12. Kaxue KpuTepuu Ha3bIBAIOTCS «ONPEAEIAIOIIMMIY) U «ONPEAEIIeMbIMU» ?
13. JIns 4ero m Kak COCTaBIIAIOTCS KPUTEPHATIbHbBIC YPaBHEHU?

14. Kak ompexnensercss Kodh(GUUMEHT TEIUIOOTIAYM ¢ W3 KPUTEPUAIbHOrO ypaBHeHHs? YTo
XapakTepU3yIoT Kpurepuu NU , gr, pr?

JlaGoparopHnasi padora Ne 6
«HMccaenoBanne NpoueccoB TEMmJIO0OMeHa HA TOPU30HTAJILHOM TPYOONIPOBOAE»

1. eas pa6oTsl. M3yuenue npoieccoB Temioo0MeHa npu cBOOOIHON U BBIHYKICHHON
KOHBEKIIMH HA TOPU30HTAIBHOM TPYOOIPOBOE. DKCIIEPUMEHTAIBHOE OIpeieicHre KO (HUIIMESHTOB

TCIIOOTAAYN U CPABHCHUC UX C BBIYUMCIICHHBIMH 110 KPUTCPHUAJIbHBIM YPAaBHCHUSM.
KoHTposbHbIE BOPOCHI.
ChopmynupyiiTe 11€11b J1abopaToOpHO pabOTHI U MOSICHUTE, KaK OHA JTOCTUTACTCS?
HazoBure ocHOBHEIE Y3JIbI 3KCH€pHMCHT3JII:HOfI YCTAaHOBKH M YKAXXUTC NX HA3HAUCHUC.
Kakumu metogamu u3mepsieTcs Temieparypa B JaHHOM padboTe?
Kak u3mepsiercs u perynupyercst pacxoj] Bo3ayxa B JaHHOM paboTe?
M0 KaKUM TPHU3HAKaM MOXKHO CYAUTh O CTAllMOHAPHOM PEXHUME TEII00OMEeHa C OKpYsKarolei cpeaoi?
Kak ocymecTBisiercss BBIOOP KOHTPOJIBHOM O0OONOYKM paccMaTpUBaeMON TEPMOAUHAMUYECKOM
CHUCTEMBI?

o swNDEDN

7. Haiite (GopMyIHpOBKY U MATE€MAaTUYECKOE BBIPAKEHUE YPaBHEHMsI MEPBOTO 3aKOHA TEPMOJMHAMMKH,
MCIIOJIb3YEMOTO JUIsl pEIICHU 3a/1a4M JAHHOTO OIbITA.

8. VYkaxute crocoObl OINpeneNieHUs] BEJIMYWH, BXOJSIIMX B YpaBHEHHE |-TO 3aKOHA TEPMOJWHAMHKH,
UCIIOJIb3YEMOT0 JUIs peLIeHHs 331a4H JAHHOTO OTIbITA, C MOJIHBIM 00OCHOBAHHEM HCIOIb3YEMBIX PACUETHBIX
bopmy.

9. Kakue cymecTByIOT METOABI U TPUOOPHI AJIS U3MEPEHUS TEMIIepaTyphbl, JaBICHUS U pacxonaa?

10. Kak onpezensiercs INIOTHOCTb BO3/yXa B YCIOBUSAX Ja00paTOPHOI yCTaHOBKU?

11. Kaxkue BUIbI KOHBEKIIMH CYIIECTBYIOT, B YeM UX pazanuue?

12. B uyeM cymHOCTh "Teopuu momo0uss" M Kak C €€ TOMOIIBI0 ONpenesioTes Kod(pdunueHTh
TEIJIOOTHAYH ?

13. Kak cocTaBisiroTcst KpUTepHalbHbIE YpaBHEHUS ?

14. CocraBpTe B 00IIEM BUAEC KpUTEpUAIbHBIE YpaBHEHUS Ui BBIHY)KICHHOH M CBOOOAHOM
(ecTecTBEHHOI) KOHBEKIIHH.

15. KakoB ¢u3uveckuii CMbICI KpUTEPUEB MOJ00M, BXOSAIIMX B ypaBHEHHE JJIs1 CBOOOAHON KOHBEKIIUN?
16. KakoB ¢Qu3nueckuil CMBICI KpUTEpPHUEB MOAOOMS, BXOIALIMX B YpaBHEHHE JUIS BBIHYKICHHOM
KOHBEKLUU?

17. Yo Takoe "onpexaensemMslil" u "onpenenstomuil” Kpurepuii?

18. Kaxk BeIOMpaeTcs onpeAesiomui (XapaKTepHBIid) pa3Mep | O IeIIIoNas TeMIepaTypa Ipu pacyeTe
KpUTepHueB moaoous?



7.4. Onucanue nokaszaTenel 1 KpUTEPHEB OLIEHUBAHUS KOMIIETCHIIMN Ha Pa3IMYHbBIX dTanax ux (popMUpOBaHUS, OMUCAHHE LITKAJIBI

OLICHUBAHM:.

Taoauna 7

ILtanupyemble pe3yJbTaThl 0CBOCHHS
KOMIIeTeHIIUH

Kpurepuu oueHuBaHus pe3yJbTaTOB 00y4eHHs

MeHee 41 6a/LI0B
(Hey10BJIETBOPUTEJIHHO)

41-60 6a10B

(YnoBJIeTBOPUTEIbHO) | 61-80 6ans10B (X0po11I0)

81-100 6a,1;10B (OTJIUYHO)

HaumMmeHnoBaHue
OIEHOYHOI0

cpeacTBa

[1K-2 — ['0TOB K y4acTHiO B pa3padOTKe HOBBIX TEXHHUYECKUX PEUICHUI M TEXHOJOTHI B 00JaCTH Te0TepMaIbHON SHEPTEeTHKH ¢ IPUMEHEHNEM HayUHBIX

[1OJIX0/IOB;

[1K-4 OGecneunBaeT npodecCHOHATHLHOE CTAHOBICHHE U PAa3BUTHE CTYJCHTOB 00YYaIONINXCSl HOBBIM TEXHOJIOTHSIM B c(hepe reoTepMabHBIX

3HCKTpOCTaHHHﬁ

3HATh:
- OCHOBHBIE 3aKOHBI U PacYeTHBIE
COOTHOIIIEHUSI TEPMOJIUHAMUKHA U
TeIIoNepeladyn reoTepMaIbHbIX
YCTaHOBOK;
- Ha3HAYEHHE, COCTaBhI U CBOMCTBA
pabouuX TeJ TETJIOBBIX JBUTATENICH U
XOJIOMIBHBIX MAIlIWH;
- OCHOBBI OIPEICTICHUS
TEPMOJMHAMHYECKHUX U TETI0()U3NIeCKIX
CBOICTB T'a30B, JKUJIKOCTEN U TBEPIBIX TEN;
- IPUHIUIIBI PA0OTHI TETLIOIHEPTETUUECKUX
1 TEMIT000OMEHHBIX VCTAHOBOK:

(DparMeHTapHLIe 3HaHUA

CdopmupoBaHHEIE, HO
Henonxeie 3Hanus | COJAEPKANE OT/ICIbHbIC

pOOEITBI 3HAHUS

CdopmupoBaHHbIE
CHCTEMaTHYEeCKUE 3HAHHS

KOHMpOAUpyiowue
Mamepuanvt no
oucyuniune, , 3a0aHUs
0J1 KOHMPOJILHOU
pabomul, 3a0aHust Ol
1abopamopHou
pabomol, mecmogule
3A0aHUsL, MeMbl

yMeTh:
- pacCUMTHIBaTh M aHAIM3UPOBATh
TEeMIIEpaTypPHbIE PEKUMbI CUCTEM U
000pYTI0BaHUS,YMETH TTOJIH30BATHCS
TEPMOJIMHAMUYECKUMHU CXEMaMH,
nmuarpamMmamu, rpaduKkaMu U TabJIUIaMH

YactuyHble yMEHHUS

‘VMeHus moaHbIe,
HemnonHble yMeHus |[AOIMYCKAIOTCSA HEOOIbIINE

OIINOKH

CchopmupoBaHHBIE

YMEHUS

\pepepamos, 0oknaoos




BJIa/1€Th:
- HaBBIKaMH pabOThI C OCHOBHBIMHU
[POCCHIICKMMH U 3apyOeKHBIMH TPHOOpamMu
IS OTIpE/ICNICHHSI TEPMOANHAMUYIECKUX U
TEIUIO(PU3NIECKUX CBOMCTB T'a30B,
KUIKOCTEH M TBEPABIX TE;
- METOJIMKaMHU COCTABJICHUS
HHEPreTUYECKUX U TETUIOBBIX OAJaHCOB
HHEPTOTEXHOJIOTMUECKHX ;
- METOZaMH pacyeTa TEIUIOBBIX PEeXKUMOB
cUCTeM U 000pyAOBaHNUS;
- YCIIOBHSIMH OJTHO3HAYHOCTH WJIN

KpaeBbIMH YCIIOBUSIMU IIpoLiEcca
TEIUIONPOBOJHOCTH.

YacTtuyHOE Bi1aJICHUE
HaBBIKAMH

HecucremaTtuueckoe
[IPUMEHEHHUE HABBIKOB

B cucrematuueckom
TIPUMEHCHNY HaBBIKOB
JIOITy CKAIOTCSI TIPOOEITBI

Ycnemnoe u
CHCTEMATHYECKOE
MIpUMEHECHNE HABBIKOB




8. OcodennocTn peajn3ani JHCHUILIMHBI /Il HHBAJIMAOB H JIMII C

OrpaHNM4Y€¢HHBIMH BO3MOKHOCTHAMH 3I0POBbLSA

J1J1s oCcyIIeCTBIICHUS MTPOIEAYP TEKYIIEro KOHTPOJIS yCIIEeBAEMOCTH U IPOMEKYTOYHOM aTTECTAllu!
06yqa101ul/1xcs1 CO3JaHbI (1)OHI[BI OLCHOYHBIX CpPCACTB, AAAITUPOBAHHLIC IJId HWHBAJIWAOB H JIMI C
OrpaHU4YCHHBIMUA BO3MOXHOCTAMU 300POBbA u IIO3BOJJIAOIIUEC OILICHUTH JOCTUXKCHUC HMH
3alUTAaHUPOBAHHBIX B OCHOBHOH 0O0pa3oBaTelIbHON IMporpaMMme pe3yJbTaToB OOYYCHHS W YPOBEHBb
c(OPMHPOBAHHOCTH BCEX KOMIICTCHIIMIA, 3asBICHHBIX B oOpa3oBatenbHON mporpamme. Popma
IMPOBCACHUA TeKyLueﬁ aTTecralmnuu JJISL CTYACHTOB-UHBAJIN OB YCTaHaBJIMBACTCA C y4ueTOM
UH/IMBUYAIbHBIX MCUXO(PHU3MUECKUX OCOOCHHOCTEH (YCTHO, MUCHbMEHHO Ha Oymare, NMHUCBMEHHO Ha
KOMITbIOTEpE, B (OpME TEeCTUpOBaHHS U T.I.). llpu TecTUpoBaHMU sl CIaOOBHISIIMX CTYJCHTOB
UCTIONB3YIOTCSL (DOHIBI OIEHOYHBIX CPEACTB C YKPYIMHEHHbIM mpudToM. Ha sk3ameH mnpuriamaercs
COMPOBOXKIAMOIINMA, KOTOPBIA  OOCCIICYMBAET TEXHUYECKOE COMPOBOXKICHUE CTyIaeHTy. [lpwm
H€O6XOIII/IMOCTI/I CTYACHTY-UHBAJIUAY NPCAOCTABIACTCA OOINOJIHUTCIBHOC BPEMA I NOATOTOBKU OTBCTA
Ha ’K3ameHe (1 3auere). OOyyJaronuecs: ¢ OrpaHUYCHHBIMA BO3MOKHOCTSIMHU 3/I0POBBSI M 00yUarouecs
WHBAJIUIBI 00ECIICUNBAIOTCS TICUATHBIMK U AJICKTPOHHBIMU 00Pa30BaTEIIbHBIMU pecypcamMu (TIPOrpaMMBl,
yueOHbIe TOCOOUS JIUIsl CAMOCTOSATEIBHOM PadOThI U T.J1.) B hopMax, aJanTUPOBAHHBIX K OTPaHUYCHUSIM UX
3JI0pOBBSI ¥ BOCTIPHATHS MHPOPMALIH:

1) AJI1 UHBAJIMAOB U JIMI C OTPAaHUYCHHBIMH BO3MOXHOCTAMU 3JO0POBEA IO 3PCHUTIO:

- 1S CJIeNbIX: 3a7JaHs JJIs1 BBITTOJTHEHUS] HA CEMUHAPAaX U MPAKTUYECKUX 3aHATHIX 0()OPMIISIOTCS
penbedHO-ToueyHBIM pudTOM bpaiins win B BUIE dJIEKTPOHHOTO JTIOKYMEHTA, IOCTYITHOTO C MOMOIIBIO
KOMITHIOTEPA CO CIEIMATM3UPOBAHHBIM MPOTPAMMHBIM 00€CTICUEHUEM IS CIETBIX, TUOO0 3aYUTHIBAIOTCS
ACCHCTEHTOM; ITMChbMEHHBIE 3aJaHHsI BBITIOJIHSIOTCS Ha Oymare penbeHOToOueYHbIM mpudTOM bpaiins win
HA KOMIIBIOTEpE CO CHEIHATU3UPOBAHHBIM TMPOTPAMMHBIM OOECHEYeHHEeM sl CIEeNbIX JIH0o
HAJUKTOBBIBAIOTCS ACCHCTEHTY; OOYYarolmuMCsl JJis BBIMIOJHEHUS 3aJaHus TIPH  HEOOXOIMMOCTH
MPEIOCTABIIACTCS KOMIUIEKT MTMCHbMEHHBIX IPUHAIICKHOCTEH 1 OyMmara Jjisi muchma peibe(HO-TOUSUHBIM
mpudTom bpaiins, KoMIbIOTEep CO CHEUATU3HPOBAHHBIM TPOrPAMMHBIM 00ECTICYCHHEM JISI CTIETIBIX;

- A8 caadoBHASIIUX: oOecreynBaeTcs WHANBUAyATbHOE PaBHOMEPHOE OCBEIICHHE HE MEHee
300 mrokc; oOydJarommMmcs I BBIMOJHEHUS 3aJaHus TpU  HEOOXOJAMMOCTH TPEIOCTaBISETCS
YBETUYHMBAIONIEE YCTPOWCTBO; BO3MOXKHO TaK)K€ HCIIOJIH30BAaHUE COOCTBEHHBIX YBEITUYHBAIOIINX
YCTPOMCTB; 3aAaHUS ISl BHITIOHEHUS 3aJaHII 0(OPMIISIOTCS YBETHYSHHBIM MIPUPTOM;

2) JUTISl THBAJIUOB U JIUIL C OTPAHUYEHHBIMH BO3MOXKHOCTSMHU 370POBbS MO CJIYXY:

- JJISl TJYXUX M ¢JIa00CabIamMX: 00eCreuynBaeTCsl HaJTU4He 3BYKOYCUITUBAIONICH anmapaTyphl
KOJUIEKTHBHOT'O TIOJIb30BaHUS, PU HEOOXOIUMOCTH 00YUYaIOIIUMCSI TTPEAOCTABIISIETCS 3BYKOY CHIIUBAIOIIAS

anmnapaTrypa UHIUBUyaJIbHOTO [10JIb30BAHMS; IIPEIOCTABIIAIOTCS YCIYTU CypIOIEPEBOAUNKA;

- IJIS CJICNOIJIYXHMX JOITYCKAacTCs NPUCYTCTBUE ACCUCTCHTA, OKA3bIBAIOIIETO YCIYTHU



TudIoCcypIonepeBoAUNKa (TOMUMO TPEOOBAHUH, BBITTOJHIEMBIX COOTBETCTBEHHO IS CIIETBIX U TITyXHX);

3) JUISL JIMLL C TSOKETTBIMU HAPYLICHUSIMU PEYH, TITYXHX, CIa00CbIIAIINX JIEKIUU U

CEMHUHApBI, IPOBOJAMMBIE B YCTHOI (popMe, MPOBOJATCS B MUCbMEHHOH (opMe;

4) AJI1 UHBAJIMAOB U JIUMI C OrPaHUYCHHBIMU BO3MOXKXHOCTAMU 310POBbs, HMEIOIIIUX

HApYUICHUS OMMOPHO-ABUTATC/ILHOTO anmapara:

5) s M1l ¢ HApPYIICHUSMH OIOPHO-/JBUTATENIFHOTO amlapara, HapyIICHUSIMH JBUTATCIbHBIX
(GYHKIMH BEpXHUX KOHEYHOCTEH MM OTCYTCTBHEM BEPXHHMX KOHEYHOCTEH: MUCHMEHHBIC 3a/aHUs
BBIMOJIHSAIOTCS. HAa KOMIIBIOTEPE CO CIEHUAIM3UPOBAHHBIM MPOTPAMMHBIM  OOECIICYCHHEM WM
HA/IMKTOBBIBAIOTCSl ACCUCTEHTY; BBIIIOJIHEHHE 3aJlaHUM (TECTOB, KOHTPOJIbHBIX padoT), IPOBOJUMBIE B

nUChbMEHHOU (hopMe, IPOBOJATCS B YCTHOM (popMe myTeM oripoca, 6eceibl ¢ 00yUdaroumcs.

9. YyeOHO-MeTOaAMUYECKOE U HH(OPMAITUOHHOE O0ecTiedeHre TUCIMILTHHbI
a) OCHOBHAasl JIUTepaTypa

1. Awnpapees B.B. Temnotexnuka [DnekTpoHHsbIil pecypc]: yueOnuk/ Auapees B.B., Jlebenes B.A.,
CnecuBueB b.M.— DOnektpoH. TekcToBble naHHble.— CII0.: HaunonanbHbI MUHEpalbHO-
ChIpbeBOM yHUBepcuteT «l opHblity, 2016.— 288 c— Pexum nocryna:
http://www.iprbookshop.ru/71706.html.— 5BC «IPRbooks»

2. TexHuueckas TepMOJMHAMHMKA U TEIUIOTEXHMKA [DNEKTpOHHBIH pecypc]/ — DIeKTpoH.
TeKcToBbIe AaHHBIC. XameHKo A.A., Kanuanuenko M.IO., Bucnory3o A.H.— CraBpornosns:
Cesepo-KaBkasckuii ¢penepanbublii ynusepcurer, 2017.— 107 c.— Pexxum poctymna:
http://www.iprbookshop.ru/75606.html.— 5BC «IPRbooks»

3. Pacuer TeroBBIX HPOIIECCOB M YCTAaHOBOK B IpHUMEpax M 3adayax [DNEeKTpOHHBIM pecypc]:
npaxktukym/ anaii B.B., Muxaiinos A.I'., batpakos I1.A., Tepe6uiios C.B., Cno6oauna E.H..—
DJNEKTPOH. TEKCTOBBIE TaHHble.— OMCK: OMCKHI rOCYJapCTBEHHBIN TEXHUYECKUI YHUBEPCUTET,
2015.— 120 c.— Pexum goctyma: http://www.iprbookshop.ru/58098.html.— 5BC «IPRbooks»

4. Manas O.M. TexHuueckas TeIJIOTEXHUKA [DIEKTPOHHBIN pecypc]: yueOHoe mocobue/ Manas
O.M., TomukoB J[.B.— OnexktpoH. TtekctoBble pgaHHble.— CapaTtoB: CapaToBckuii
rocyJIapCcTBEHHbIN TexHudeckuid yHusepcureT uMmenu 0.A. I'arapuna, 9bC ACB, 2014.— 90
c.— Pexum gocryma: http://www.iprbookshop.ru/80120.html.— 3bC «IPRbooks»

5. Mpakun A.H. Pacyer TemnosHepreTHyeckuX YCTAHOBOK NPOMBIIIJICHHBIX MPeANPUATHN
[OnexTpoHHBIN pecypc]: mnpaktukymM/ Mpakun A.H.— DneKkTpoH. TEKCTOBBIE JaHHbBIC.—
CapatoB: CapaTOBCKUI rOCyJapCTBEHHBIN TeXHUUECKUN yHUBepcuTeT uMeHu 0. A. IMarapuna,
3bC ACB, 2015.— 24 c.— Pexum noctyna: http://www.iprbookshop.ru/76510.html.— 3bC
«IPRbooks»

6. Hukomae lO.E. Temmodukamms ¥ TemoBble ceTH [DIEKTPOHHBIN pecypc]: MpaKkTHKym/
Hukonaes 1O.E., BnoBenko M.A.— DnekTpoH. TekcToBble naHHble.— CaparoB: CapaTOBCKuUil
TOCYJTapCTBEHHBIN TexHndeckuii yHuBepcuteT nMmeHu H0.A. T'arapuna, DbC ACB, 2015.— 36
¢.— Pexum noctyna: http://www.iprbookshop.ru/76520.html.— 3B5C «IPRbooks»

JlonoJiHUTEILHASA JUTEpaTypa:

7. CrosHoB H.M. Teopernueckue OCHOBBI TEIUIOTEXHUKH (TE€XHHYECKas TEPMOJAMHAMHKA U
TerIoMaccooOMeH) [DnmeKkTpoHHbIN pecypce]: yuedbnoe nmocooue/ CrostHo H.U., Cmupnos C.C.,
CmupHoBa A.B.— DuniekTpoH. TekcToBble JaHHble.— CTaBponoib: CeBepo-KaBka3ckuit

benepanbHbII YHUBEPCHUTET, 2014.— 226 c— Pexum JOCTyTa:
http://www.iprbookshop.ru/63139.html.— 3BbC «IPRbooks»

8. [eprorun B.B. TemnomaccoooMmen [DnekTpoHHBIH pecypc]: yueOHoe nocobue/ [eprorun B.B.,
Bacuibes B.®., VYasmea B.M.— DOmnektpon. TekctoBble naHHbie.— CII16.: CaHkr-
[TerepOyprckuii TOCyAapCTBEHHBIH apXUTEKTYpPHO-CTpouTeNnbHbIl yHHBepcuteT, ObC ACB,


http://www.iprbookshop.ru/71706.html.%e2%80%94
http://www.iprbookshop.ru/75606.html.%e2%80%94
http://www.iprbookshop.ru/58098.html.%e2%80%94
http://www.iprbookshop.ru/80120.html.%e2%80%94
http://www.iprbookshop.ru/76510.html.%e2%80%94
http://www.iprbookshop.ru/76520.html.%e2%80%94
http://www.iprbookshop.ru/63139.html.%e2%80%94

10.

11.

12.

13.

B)
1.

2.

r)

2016.— 244 c.— Pexwum noctyna: http://www.iprbookshop.ru/74378.html.— 3BC
«IPRbooks»

TenoBble yCTaHOBKM M OCHOBBI TEIUIOTEXHUKH [DIEKTPOHHBIH pecypc]: 1abopaTopHBIi
npaktukym/ H.II. KygespoBa [u ap.]— DneKTpoH. TEKCTOBBIE JaHHbIe.— benropon:
benropoackuii rocygapcTBeHHbIN TexHOIOrnyeckuil yausepeuteT uM. B.I'. Illyxosa, O5C ACB,
2017.— 95 c.— Pexum pocryma: http://www.iprbookshop.ru/80525.html.— DBC «IPRbooks»
Typnyes P.A-B., Magaesa M.3. Meronndeckue ykazanus // TepMoanHaMHUeCKie TapaMeTphl U
MPOIECCHI UCaTbHBIX Ta30B. 3aKOHBI HI€AJIbHBIX ra30B U razoBbie cMecu. [ THU - 2005, 44 c.
Hcaer X.A., EnbMyp3aeB A.A. Metoauueckne yka3anus //TeraoBoit pacueT nmaporeseparopa. -
[THHU - 2002, 21 c.

Typnyes P.A-B., ManaeBa M.3. Meroauueckue ykaszanusi// BTopoll 3akOH TEpMOJIWHAMHKH.
PeanbHbie ra3sl (mapsl) 1 ux cpoiictea. [ THU -2005, 18 c.

Typnyes P.A-B., ManaeBa M.3. Metoaunueckue ykazanusi// OCHOBHBIE 3aKOHBI TEIJIOOOMEHA.
['THH - 2005, 25 c.

NPOrpaMMHOe 1 KOMMYHUKAaIlHOHHOe o0ecrneyeHne
DONEKTPOHHBIM KOHCIEKT JIEKIUM U 3JIEKTPOHHO-OOYyYAIOIUN KOMIUIEKC M0 JUCIUILIMHE
«TepMoaunamuka 1 Temonepeaya B re0TepMaibHbIX YCTAHOBKAX)

TecTsl U1s1 KOMIIBIOTEPHOI'O TECTUPOBAHUS CTYIEHTOB.

. Humepnem pecypc - WWW.QStou.ru ssrexkmponnas ouoauomerxa IbC «IPRbooks»?

“Koncynemanm cmyoenma”, “ibooks”

HNHTepHeT-pecypcsl

1.

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

book-pdf.org>physics/file6014.html

fondknig.comymain...termodinamika i teploperedacha...

eknigi.orgr>nauka i...termodinamika-i-teploperedacha...

msmakarov.narod.ru>html/ctheme.html

teplotexnika.ucoz.ruyload/1

techliter.ru...lekcii/termodinamika. ..teploperedacha. ..

termopower.ruxtehnicheskaya-literatura/126-lekcii. ..

O (N[ |o1 W

booksqgid.comy...tekhnicheskaja-termodinamika-i.html

-
©

eknigi.org>nauka i...termodinamika-i-teploperedacha...

10. MaTepuaibHO-TEXHHUYECKOE o0ecredeHue TUCIMIIIMHBI

1.

Knacc ¢ MNEpCOHAJIBHBIMU KOMIIBIOTECpaMU JIA TIPOBCACHUA IMMPAKTUYCCKUX 3aHIATUN U

BUPTYaJIbHBIX JaOOPAaTOPHBIX PaOOT.

Peanmaum{ JUCHUIINIMHBI OCYHICCTBIACTCA C HCIIOJB30BAHHUEM CIICHUAIBHOT'O O6pa3OBaTeJ'H)HOFO

MMPOCTPAHCTBA, OCHAILICHHOI'O BBICOKOTCXHOJOTMYHBIM O60py,]10B&HH€M — HOEHTP HMHTCPAKTHBHBIX

KOMIIJICKCOB onepencalomeﬁ MOATOTOBKH MHXKCHCPHBIX KaJAPOB HAa OCHOBC COBPEMCHHBIX I.IPI(prBLIX

texronoruit (UK «TOII-Unxenepy).

(namnune obopyaosanus u TCO)


http://www.iprbookshop.ru/74378.html.%e2%80%94
http://www.iprbookshop.ru/80525.html.%e2%80%94
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

JlaGoparopuslii kommieke "Temnonepenaya npu kousekuuu u 06ayse" TITK-010-9J1P-01
(9 nabopaTopHBIX padboT)

1. Temnyonepenauya npyu KOHBEKIMH U 001yBe CTepxHs (PeanbHas)

2. Tennonepenaya npu KOHBEKIIMHU U 001yBe paauatopa (Peanvras)

3. Temnonepenaya nmpu KOHBEKIUH U 00yBe mapa (Pearvnas)

4. Tenmonepenaya Npu KOHBEKIIMU M 001yBe IUIACTUHBI (Peanvras)

YueOHo-1abopaTopHbIil KoMILIEKe « TermmoooMeHHuKn» (4 1abopaTOPHBIX PaObOTHI)
1. Hccnenosanue TpyOuaToro terioooOMeHHuka (Pearvhas)
2. HMccnenoBaHue ImIacTUHYATOTO TEINIOOOMEHHUKA (PeanbHasi)

BuptyansHblii mporpaMMHbIN JabopaTopHbIil komiuieke "Temrorexauka" (6 madop. padbor)
BJIP Ne/. I1epBblii 3aKOH TEPMOJAMHAMUKH B IPUIIOKEHUH K PELIEHUIO OJIHOTO U3 BUJIOB
TEXHUYECKUX 3a71ay;

BJIP Ne2. Onipezenienne napaMeTpoB BIXKHOTO BO3AYXa;

BJIP MNe3. MccnenoBanue mpoiecca HCTEUCHHS BO3AyXa Yepe3 CYKUBAIOIIIEECs COILIO;
BJIP Ne4. Onipenencane kodd(HUIIMEHTA TeIIONPOBOJHOCTH TETUIOU30JISIIIIOHHOTO
MaTepuana,

BJIP MNe5. Teriootaua BEpTUKAIBHOIO LIMJIMHPA IIPU €CTECTBEHHOW KOHBEKIINH;

BJIP Ne6. ViccrnenoBaHue MpoLEeCcCOB TEMII000MEHa Ha TOPU3OHTAILHOM TPYOOIIPOBOJIE.

BupTyanbHblii yueOHbIH KOMIUIEKC « TeroBbIe 3IeKTPOCTaHIINI

KoMILIEKT IJI1aKATOB 560x800 My, M300paskeHre HAHECEHO Ha IIACTUKOBYIO OCHOBY TOJILMHOM 4 MM 1
pasmepom 560x800 mm. Nzo0pakeHne 00agaeT BOJOCTORKAME cBoiicTBaMu. Kaxxaplif Takat mMeeT
IIEMEHTHI KPEIUICHHSI K CTeHE.

5.1

Texaudeckas TepmoauHaMuka (16 mr.)

5.2

«Terutomaccooomen» 16 mir.

3J1eKTp0HHI>Ie IJIAKATBI J[eMOHCTpalMOHHBIE KOMIUIEKCHI Ha 0a3e MyJIbTHMEINa-TIPOEKTOpa (KOMILIEKT
biekTpoHHBIX m1akaToB Ha CD, mymsruMenuna-npoekrop BENQ, HoyTOYK, 3kpan 1,5x1,5 m):):

Texanyeckas TepMoauHaMuka (86 mir.)

2

TennomaccooOmen (122 mt.)

IIpesenTanmu:
Tennonepenaya

TenaoBbIe U aTOMHEIC OJICKTPOCTAHIIUHN

JIBUraresn BHyTPEHHETO CrOPaHuUst

DU3NKO-XUMHUYECKHE OCHOBEI COBpeMeHHOﬁ OHCPIrCTUKHU

DHeprocOepeKeHHNE U €€ POJib B )KU3HU 0011ecTBa (52 ciaiiio);

Meponpusitusi 1o 3HeprodpHeKTUBHOCTH U d3HeprocOepexeHuto (20 cnaiiios);

N0 BAWIN(F

Oco0eHHOCTH peanu3aly IporpaMM dHEProcOepeKeHHs U SHEPreTHIECKON
b dexTuBHOCTH 151 OFOKETHBIX opranu3anuii (9cnaioB);

oo

Oueprodanancsl TOP ux cocrosinue u knaccuduxanus (11 cnaiinos);

©

PacueTHbIi aHAJIM3 YHEPTETUIECKUX OTOKOB 1 OaancoB (11 crmaioB)




Ipuio:xxkenue

MeToauuyecKkue YKazaHus 110 0CBOCHUI0 JUCHUIIJINHBI ((TepMOIII/IHaMI/IKa " TCILIoICpCiadya B
reoTe€pMajibHBIX YCTAaHOBKAX»

Mertoanyeckre ykazaHus A OOydyaromMXCsl M0 IUIAHUPOBAHHMIO M OpPraHM3allud BPEMEHH,
HE0OXOIUMOTO JIJIsl OCBOCHUS! IUCUUTUIHHBI.

W3ydenne pekoMeHIyeTcsi HadaThb C O3HAKOMJICHHs C pabodell MmporpaMMol TUCHMILIMHBI, €€
CTPYKTYpOIl U cojiep>KaHUeM pa3JieioB (MOAyIei), pOHIOM OLIEHOUHBIX CPEICTB, 03HAKOMUTHLCS C yUEOHO-
METOAMYECKUM U UH(POPMALMOHHBIM 00eCTieYeHHEeM AUCHIUTUINHBL.

Jucuumnuna « TepMoarHaMHKa U TEIUIoNepeiada B re0TePMalIbHBIX YCTAHOBKAX»COCTOUT U3 18
CBSI3aHHBIX MEX]y COO0I0 TeM, 00eCIIeUNBAIOIINX ITOCIIEA0BATEIFHOE H3yUCHUE MaTepHaa.

O6yuenne mno aucuuiimHe «TepMoaMHaAMKMKa U TeIUionepeAadya B IeOTEPMAalbHBIX
YCTaHOBKaX»OCYIIECTBISIETCA B CIICAYIOMNX (opMax:

1. Ayautopuble 3aHATHS (JEKUIUHU, Ta00paTOPHBIC 3aHATHUSA).

2. CamocrosrensHas paboTa cTyieHTa (ITOATOTOBKA K JICKITUSIM, JIJA0OPATOPHBIM 3aHATHIM, ¥ HHBIM
dbopMaM TUCHMEHHBIX pabOT, HHAWBUyallbHAS KOHCYJIbTAIMS C MIPETogaBaTesieM).

3. NnTepaktuBHBIE (POPMBI TIPOBENEHUS 3aHATHH (KOJUIOKBUYM, JICKIUS-IUCKYCCHUS, TPYIIIOBOE
pelieHue kekca u 1pyrue Gopmsl).

VY4eOHbII MaTepuana CTPYKTYPUPOBAaH M U3yUEHHE TUCIHILIMHBI POU3BOAUTCS B TEMaTHUECKOU
nocnefoBarenbHOCTH. KaxaoMy MNpakTHuecKOMy/JabopaTopHOMY 3aHSATHIO U CaMOCTOSITEIbHOMY
M3YyYEHHUIO MaTepralia MpeIlIecTBYET JISKIHUS 10 JaHHOH Teme. OOyJaromuecs: CaMOCTOSTEIbHO TPOBOIST
MIPeIBAPUTENIbHYIO MMOATOTOBKY K 3aHSATHUIO, IPUHUMAIOT aKTUBHOE M TBOPUYECKOE y4acTHE B 00CYKJICHUU
TEOPETUYCCKUX BOIPOCOB, pa3dope MPOOJIEMHBIX CHUTyalluid W MOWCKOB IyTeW uX pemeHus. MHorue
mpo0JIeMbl, U3y4aeMble B Kypce, HOCSAT JUCKYCCHOHHBIA XapakTep, YTO MpearojiaraeT MHTePaKTUBHBIN
XapakTep MPOBEICHHS 3aHATUI Ha KOHKPETHBIX TPUMEPaX.

Omnucanue nocne10BaTeIbHOCTH IEHCTBUI 00yYaroerocs:

[Tpu n3yueHnn Kypca cienryeT BHUMATEIbHO CITyIIaTh ¥ KOHCIIEKTHPOBATh MaTeprall, H3JIaraeMbIi
Ha ayJUTOPHBIX 3aHATUAX. /|1 ero MOHMMaHUs U Ka4eCTBEHHOT'O YCBOEHUSI PEKOMEHIyeTCs CIeyroIas
IIOCJIEI0BATEILHOCTD ACHUCTBUM:

1. [locne oxoHuaHUsl yUeOHBIX 3aHATUH AJS 3aKpEIUICHUS MaTepHalia MPOCMOTPETh U 001yMaTh
TEKCT JICKITUH, TIPOCITYIIAaHHOM CeroHs, pa3oOpaTh paccMoTpeHHblie mpumepsl (10 - 15 munHyT).

2. Ilpu mOATrOTOBKE K JIEKLIUH CIETYIOIETO JHS HIOBTOPUTH TEKCT MPEAbLAYILEH JeKIUH, T0AyMaTh
0 TOM, Kakasi MoXeT ObITh cieayromas rema (10 - 15 MunyT).

3. B teuenue Henienu BeIOpaTh BpeMs AJ1s paboThI ¢ TUTepaTypoil B 6ubnuoreke (o 1 vacy).

4. Tlpu MOATOTOBKE K JTA0OPaTOPHOMY 3aHSTHIO TIOBTOPUTH OCHOBHBIE TIOHSTHS 110 TEME, H3YYHTh
IPUMEpPBI, U3YUUTh CXEMY, OMHMCAaHUE M TOPAJOK MPOBEIEHHs J1abopaTOpHON pabOThI, PacCMOTPETh
rpad UKy U TUarpaMMel. Pemmasi KOHKpEeTHYIO CHTYaIlnIo, - IPEIBAPUTEIBHO OHATH, KAKOH TEOPETUIECKUN
MaTepHuall Hy’KHO MCHOJib30BaTh. HaMeTUTh MiaH pemieHus, monpodoBaTh Ha €ro OCHOBE peuuTh 1 - 2
MpaKTUYECKUE CUTyaruu (1abopaTopHbIE pabOTHI).

2. MeToanueckne yKazaHus 1o padore 00y4awimuxcs BO BpeMsi NPOBeAeHU JeKIMH.

Jlexuuu ar0T 00y4YarONIMMCsl CHCTEMAaTU3UPOBAHHbBIE 3HAHUS 110 AUCHUIUINHE, KOHLIEHTPUPYIOT UX
BHHUMaHHE Ha HauOoJiee CIOKHBIX U BaXHBIX BoIpocax. JIekiun oObIYHO M3/1aratoTcsi B TPaJUIIMOHHOM
WIX B IpoOJIeMHOM cTHIIE. J[71st cTy/1eHTOB B OOJIBIIMHCTBE cliyyaeB B pobiaeMHoM ctuie. [Tpobnemublit
CTHJIb TIO3BOJISIET CTUMYJIMPOBATh aKTUBHYIO MIO3HABATENBHYIO AESITEIbHOCTh 00YUaIOIIUXCSl U UX UHTEPEC
K JUCHUIUINHE, (OpPMHUPOBaTH TBOPYECKOE MBIIUIEHHE, NpUOerarb K MPOTHBONOCTABICHUAM U
CpPaBHEHHUSM, >KelaTb OOOOIIeHMs, AKTUBU3UPOBATH BHUMAaHHE OOYyYaIOUIUXCS IyTEM I[OCTAHOBKU
POOJIEMHBIX BOIPOCOB, MOOMIPATH JUCKYCCHIO. BO BpeMs JEKIIMOHHBIX 3aHATUNH PEKOMEHIYETCsl BECTH
KOHCIIEKTUPOBaHUE Yy4yeOHOro MaTepuaia, oOpalaTb BHHUMaHHE Ha (DOPMYJIUPOBKH M KaTErOpHH,
PacKpbIBaIOIINE CYTh TOTO UM MHOTO SIBJIEHUS, WU NPOLIECCOB, BHIBOABI U



MpaKTUYeCKHe peKoMeHIanuu. KOHCIeKT JIeKIuH JTydilie oApa3IeNaTh Ha MMyHKTHI, COOII01asi KPACHYIO
CTPOKY. DTOMY B 00jbLION cTeneHU OyIyT CHOCOOCTBOBAaTH BOIPOCH! IUIAHA JICKLUH, MPEIJIOKEHHbIE
npernonasatensm. Crnenyer oOpamarh BHUMaHUE Ha aKIEHTHI, BHIBOBI, KOTOPHIE JIETaeT MPernoiaBaTellb,
oTMedass HauOoJiee Ba)KHbIE MOMEHTHI B JIGKLIMOHHOM MaTepualleé 3aMEUaHMSIMHM «Ba)KHO», «XOpOILO
3alIOMHUTB» U T.II. MOKHO J€J1aTh 3TO U C IIOMOLIBIO Pa3HOLIBETHBIX MAPKEPOB UIIU PYUEK, TOAUYECPKHUBAs
TepMUHBl U ompeneneHus. llenecooOpa3sHo pa3paboTaTb COOCTBEHHYIO CHCTEMY COKpallleHHH,
ab0peBuaTyp U cuMBOJIOB. OHAKO MpH JanbHeimeil paboTe ¢ KOHCIIEKTOM CHUMBOJIBI JIyUIlle 3aMEHUTh
OOBIYHBIMH CJIOBAMHU JUI OBICTPOTO 3pUTEIBHOIO BOCHPUATUS TeKCTa. PaboTas Haj KOHCIEKTOM JIEKIHH,
HEOOXOIMMO HCIIONB30BaTh JIMTEPATypy, KOTOPYIO PEKOMEHJOBal IIpernoaaBaTenb. VIMeHHO Takas
cepbe3Has, KpOmoTiuMBas paboTa C JIEKIUOHHBIM MaTe€pHajJoM IIO3BOHUT IJIyOOKO OBJIAJETh
TEOPETUYECKHM MaTepuasioM. TeMaTHKa JIeKIui 1aeTcs B; paboyeil mporpaMme AUCIUTUIHHEL.

3. MeToanyeckue yKa3aHusi 00y4aloOUIUMCsl 110 MOJAr0TOBKe K MPAKTHYECKUM/CEMHUHAPCKUM
3aHATHAM.

Ha npakTuueckux/CeMHUHApCKUX 3aHATUAX IMPUBETCTBYETCS aKTUBHOE ydyacTHe B OOCYKIEHUU
KOHKPETHBIX CUTYallnil, CHOCOOHOCTH Ha OCHOBE IOJIyYE€HHBIX 3HAHUH HaXOAUTh Hanbosee 3(pdeKkTuBHbIC
peleHHs HOCTaBJIEHHBIX IPOOJIEM, YMETh HaXOAUTh M0JIe3HBIN. JI0NOIHUTENbHBIN MaTepHal [0 TEeMAaTUKe
CEMHUHAPCKUX 3aHSATHIA.

CryneHTy peKOMeHyeTcCsl CJIEAyIOIIas cXeMa MOATOTOBKHU K
MPAKTUYECKOMY/CEMUHAPCKOMY 3aHITHIO:

1. O3HakomiieHHE C IJIAHOM HPAKTUYECKOI0/CEMMHAPCKOr0 3aHATUS; KOTOPBIM .. OTpaxaer
COZIEP/KAHUE MTPEIOKEHHON TEMBI;

2. [IpopaboTaTh KOHCIIEKT JICKIIHIA,

3. [IpounTtath OCHOBHYIO JUTEPATYPY.

B nporecce noAroToBKU K NPaKTUYECKUM 3aHATUAM, HEOOXOJMMO 00paTHTh 0coboe

BHUMaHHE Ha CaMOCTOSTEIbHOE M3Yy4YEeHHE PEKOMEHIOBaHHOW JmTepaTypsl. [Ipu Bcelt momHoTte
KOHCIIEKTUPOBAHUS JICKIMH B HEHl HEBO3MOXKHO H3JIOKUTh BEChb MaTepuall U3-3a JIUMUTA ayIUTOPHBIX
gacoB. [Toatomy camocTosTenbHast pabora ¢ yueOHMKaMH, Y4eOHBIMU TOCOOUSMHU, HAyYHOM, CIIpaBOYHOM
JUTEpaTypoi, MaTepragaMy NepUoUIECKUX U31aHuH 1

WuTepHera siisiercst HanOosee 3PPEKTHBHBIM METOJIOM MOIYYSHHS JOMOTHUTEIBHBIX

3HaHU#, TO3BOJISET 3HAYMTEIBHO AaKTUBU3UPOBATH IMpolecC OBJIaJeHUs HUHpopmanuei,
criocobcTByeT OoJiee riry00oKOMY YCBOSHHUIO M3y4yaeMoro Matepuaia, GopMHUpyeT y CTYyIEHTOB OTHOLIEHUE
K KOHKpeTHOH mnpoOieme. Bce HOBbIE MOHATHS MO M3y4aeMOM TeMe HeoOXOAMMO BBIyYHUTh Hau3yCTh U
BHECTH B TJIOCCApHii, KOTOPHIH Lierecoo0pa3Ho BECTH € CaMOI'o Havajla U3yuyeHus Kypca;

4. OTBeTUTH Ha BOMPOCHI IJIaHA PAKTUYECKOT0/CEMUHAPCKOT0 3aHATHS;
5. BrImmosiHuTE JOMAaIIHee 3a1aHue;

6. ITpopaboTaTh TECTOBBIE 3aAaHUS U 3a]1aUH;

1. [Ipu 3aTpynHeHusX copMyIMPOBATH BOMPOCH! K MIPENOAABATEIIIO.

PCSyHLTaT TaKkou pa6OTLI JOJIKCH MTPOSABUTHCA B CIIOCOOHOCTHU CTYACHTA CBO60)1H0 OTBCTUTH Ha
TECOPETUICCKUE BOMPOCHI IMMPAKTUKYMa, BBICTYIIATh U YHAaCTBOBATh B KOJIJICKTUBHOM O6Cy>K)IeHI/II/I
BOIIPOCOB I/I3yqaeM0ﬁ TEMBbI, IPABUJIBHO BBIITOJHATL MPAKTUYCCKUC 3aIaHUA U UHBIC 3aJIaHUA, KOTOPBIC
Jar0TCA B (bOHJIe OLCHOYHBIX CPECACTB JUCHUIIIINHEBI.

4. Mertoauyeckue yKazaHusl O00y4YalOIIMMCSl [0 OPraHU3aALMU CAMOCTOSITeIbHOM
padoThI.

[enb opranuzanuu caMocToATeIbHOU padoThl Mo qucHuminHe « TepmoauHamMuka 1 Teroneperada
B T€OTEpMaJbHBIX YCTAHOBKAaX»- ATO YIIIyOJICHHE M pACIIUpEeHHE 3HAaHUU B obOmacTu (hopmHupoBaHHE
HaBBIKa M MHTEPECa K CAMOCTOSITEIFHON MO3HABATEIFHOM NEITEILHOCTH.

CamocTtosiTenbHast paboTa oOydaroluXcs SBISETCS BaXHEHIIUM BHJIOM OCBOSHHS COJEpPIKAHUS
JUCIUILTMHBL, TOJATOTOBKU K MPAKTUUYECKUM 3aHITUSM U K KOHTPOJIbHON padoTe.

CIO,Z[a 7K€ OTHOCATCA U CaMOCTOATCIBHOC yFHyGJIeHHOG HU3YUYCHUC TCM JUCHHUIIJINHBL.

CamocrosiTenpHass paboTa MPEACTaBISET COOOM IMOCTOSIHHO JEHCTBYIONIYIO CHCTEMY, OCHOBY
00pa30BaTeNBLHOTO MPOIIECCa U HOCUT UCCIIEOBATEIBCKUN XapaKTep, YTO MOCTYKHUT B



OyIyIeM OCHOBaHHMEM JJIsSi HAMCAHUS BBITYCKHOW KBaTHU(UKAIMOHHON pabOThI, TPAKTHYECKOTO
MPUMEHEHHS TTOJTYYCHHBIX 3HAHHH.

Opranuszaiys caMOCTOSATEIbHOW pabOThI O0YYAIONINXCS OPHEHTUPYETCS Ha aKTHBHBIE METOMIbBI
OBJIQJICHUSI  3HAHUSMH, pa3BUTHE TBOPYECKHX CIIOCOOHOCTEH, TMEepexoa OT TOTOYHOTO K
WH/IMBUYTU3UPOBAHHOMY OOYYEHUIO, C yUETOM MOTPEOHOCTEH U BO3MOXKHOCTEH JINYHOCTH.

[IpaBunbHAas OpraHM3alMU CaMOCTOSITEIBHBIX YUYEOHBIX 3aHSATHH, HX CHCTEMAaTHUYHOCTD,
1esecoodpasHoe IaHMPOBaHNE pabovero BpeMEHH M03BOJISIET CTYICHTaM Pa3BUBATh YMEHUS U HABBIKU B
YCBOGHHUH U CHCTEMAaTH3aIlUU IIPUOOPETaeMbIX 3HAHUH, 00ECIIeYMBATh BEICOKUI

YPOBEHb yCIIEBAEMOCTH B IEPHO 0OYUEHUS, TOIYIUTh HABBIKU MOBBIIIEHHS MPO(HECCHOHAIBHOTO
YPOBHSL.

CamocTosiTenbHast paboTa peaau3yercs:

- HEIMOCPEJICTBEHHO B MPOIIECCE ayTUTOPHBIX 3aHATHH - Ha JICKIHIX, TPAKTHYCCKUX 3aHATHSIX;

- B KOHTaKT€ C MpErojaBaTelieM BHE pPaMOK PACIUCAHMUSA - HAa KOHCYJbTALUAX MO Yy4eOHBIM
BOMpPOCaM, B XOJI€ TBOPYECKHX KOHTAKTOB, NPH JIMKBHIAIMH 3aJ0JDKCHHOCTEH, TPH BBITOJHCHUU
WHIVUBUAYATBHBIX 3a/IaHUH U T.1.

- B OmbOnmoreke, 1oMa, Ha Kadeape Mpu BHIOJHEHUH 00yYalOIIUMHUCS YUeOHBIX U MPAKTHUECKUX
3ajad.

Bunest CPC u kputepuu orieHOK

no 6ayutbHO-peiiTunroBoii cucreme I THTY, CPC onenuBaetcs B 15 6amoB)
Pedepar

. Hokman

Occe

VYyacTtue B MEpPONPUATHSIX

el A

Tembl s caMOCTOATENBHOM paboOThl MpoONHCAaHbl B pabodeil mporpamMme JAUCHUILIIHUHBL
O PEeKTUBHBIM CPEACTBOM OCYIISCTBJICHUS OOYYAIOIIMMCS CAaMOCTOSITCIbHOM pabOThI  SIBIISCTCS
ANEeKTpOHHAas H(OPMAaLMOHHO-00pa3oBaTelibHAs cpefla YHUBEPCUTETa, KOTOopasi 00ecreunBaeT TOCTYIl K
y4eOHBIM IUIaHaM, pabO4YMM IMporpaMMaM JUCHUUIUIMH (MOIyJieH), IPaKTUK, K U3JaHUSIM 3JIEKTPOHHBIX
OUOIMOTEYHBIX CHCTEM.






