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1. Hesn u 32124 TUCHUTLIHHBI

Henpto mpenogaBaHusi AUCHUILIMHBI «TEIIOTEXHUKa» SBISETCS OCBOCHHE OCHOBHBIX
3aKOHOB TEPMOAMHAMHKH, W3Y4Y€HHE TEPMOAMHAMHYECKUX MPOLECCOB OOpaTUMBIX U
HEOOPAaTUMBIX CTAIIMOHAPHBIX M HECTAIIMOHAPHBIX. OCHOBHBIE TEPMOINHAMHYECKHIE TTPOLIECCH B
uaeanbHbIX razax. OcBoeHHe OCHOBHBIX 3aKOHOMEPHOCTEH TeueH s Ta3a B comiax u nuddyzopax
W3yueHne TepMOIMHAMUYECKUX IUKIIOB PA3IMYHBIX MPOIECCOB U CUCTEM MPHHIUIIOB ICHCTBHS
M KOHCTPYKTHBHBIX OCOOEHHOCTEH TEIIO- M IaporeHepaTopoB, TPAHCPOPMATOPOB TEILIOTHI,
XOJIOJWIPHUKOB W  XOJIONWJIBHBIX MAIIWH, TEIJIO0OOMEHHBIX amnmapaToB W YCTPOWCTB,
TEIIOMAacCOOOMEHHBIX MPOILECCOB MPOUCXOIAIINX B PA3IIMYHOTO POJa TEIUIOBBIX YCTAaHOBOK H
OTJENbHBIX XUMHYECKHX pPEaKTopax.

3agaveidi uW3yuyeHHMsi Kypca SBISETCS TOJATOTOBKAa BBICOKOKBAJIH(HIIMPOBAHHOTO
CTEMANNCTA, BJAJICIOMIETO HAaBBIKAMH T'PaMOTHOTO PYKOBOJACTBAa TPOCKTHPOBAaHHUEM U
OKCIUTyaTallieid COBPEMEHHOTO TPOW3BOJCTBA, MPEICTABISAIONIETO0 COOOW  COBOKYITHOCTD
TEXHOJIOTUYECKUX W TEIUIOBBIX IMPOIECCOB M COOTBETCTBYIOIIETO TEXHOJOTHYECKOTO W
TEIUIOPHEPTEeTHYECKOTO 000pyAOBaHUs. B 3amaum wW3ydeHUs ITUCHMIUIMHBI BXOJUT TaKXKe:
OBJIAZICHUE CTYJICHTaMH aHAJIUTHYECKHUX METOJIOB DPEUICHMs 3aJad TeIUIONPOBOJHOCTH TIpU
Pa3NMYHBIX TPAaHUYHBIX YCIIOBUSX, TEOpPHEH MOJ00HMS W €€ HCIOJIB30BAaHHEM /ISl ONMUCAHUS
MPOIIECCOB KOHBEKTUBHOTO TEIIONEPEHOCA, METOJIAMHU pacdeTa CJIOXKHOTO TEIUI00OMEHa, B TOM
YHCIIe IPH U3MEHEHUH arperaTHOTO COCTOSIHUS BEIIECTBA.

B neknmoHHOM Kypce, Ha MPaKTUYECKUX 3aHATHSIX H JJa0OPAaTOPHOM MPAKTHKYME MHOTO
BHUMAaHHUS YAEAeTCs PU3NIECKAM acClIeKTaM TEOPHUHU TeTUI00OMEHa, paCCMaTPUBAIOTCS BaXKHBIE U
WHTEPECHBIE MPHUKIIAIHBIC TETUIO(PU3NICCKUE 3a/1aUH.

2. MecTO AUCHHUILIMHBI B CTPYKTYpe 00pa30BaTe/IbHON NPOrpaMMbl

VYyebnas qucrumnHa « TernaoTexXHuka» OTHOCUTCS K 6a30Boi (00menpodeccnoHaabHOM)
gacTu mnpodeccuoHanbHOro Imkiaa B ydeOHom turane OII BO wnanpasnenus 21.05.06
«HedrerazoBeie TeXHHUKA U TEXHOJOTUU» U MpPEIyCMOTpeHa Uit u3ydeHus B 6 cemecrtpe. s
M3y4deHUs: Kypca TpeOyeTcss 3HaHWE: BBICIIEH MaTeMaTHKd, (U3UKH, XUMHH, (uiocodum,
TEOPETUYECKOM MEXaHUKH, COPOTUBJICHUS MaTEPHUAJIOB, METPOJIOTHH.

B cBoio ouepenp, MaHHBIA Kypc, MOMHUMO CaMOCTOSITEILHOTO 3HAu€HUs, SIBIISAETCA
MPEeIUIeCTBYIOMEH JUCHUIUIMHOM IS CHEHUAlIbHBIX KYpPCOB: OCHOBBI aBTOMAaTH3allUU
TEXHOJIOTHYECKHX IPOIIECCOB HE(PTEra30BOr0 MPOHU3BOJACTBA, METPOJIOTHUS, KBAaJIUMETPHUS U
CTaHIapTU3alus, Ao0bYa HEePTH, ABWKEHUE >KUIKOCTEH M Ta30B B NPHUPOJHBIX IIacTax,
MEPCIIEKTUBHBIE MPOEKTHI OCBOCHUSI HEPTEra30BbIX PECYPCOB, TEXHOJOTUS U TEXHHUKA METOJIOB
MOBBIIECHUS  He(PTEOTHAuM, COOpPYXKEHHE U  OKCIUTyaTalus ra3oHe(TEHpoBOJOB U
ra3oHeTeXpaHuinil, cOOp M MOJArOTOBKA CKBOXHUHHOW MPOAYKIHH, OypeHue He(TAHBIX U
ra3oBbIX CKBa)XHH, He(TErazompombICIOBOE OO0OPYAOBAaHHE, COOPY)KEHHE U OJKCIUTyaTalus
ra3oHe(TenpPOBOIOB U FrA30XPAHUITHUII.

3. IlepeyeHb NIaHUpPYeMBIX pe3y/JbTATOB O0y4YeHHUs] MO AUCUMUILIMHE (MOIY.JI0),
COOTHECEHHBIX ¢ HHANKATOPAMM J0CTHKEHUs] KOMIIeTeHIN i

Tao6anua 1
K Nupukaropsl ILnanupyembie pe3yJbTaThl 00yUeHHUsI 110
ox no ®IrocC
JOCTHKEHM S pucuumianze (3YB)
OomenpodeccuoHaIbHbBIE

OIIK-2. Cnoco6en | OIIK-2.1-3naer, |3HaThb: OCHOBHBIE 3aKOHbl M  pacueTHbIE
M0JIb30BaThCA KaK MCII0JIb30BaTh | COOTHOLICHHUS TEPMOIMHAMUKHI u
IPOrpaMMHBIMU 0  Ha3HAUEHUIO | TEIUIONepeAayM; Ha3HAayeHUWe, COCTaBbl U
KOMIUIEKCAaMH,  Kak | MaKeTbl CBOICcTBa pabOYMX TeJ TEIUIOBBIX JABHUraTeiei u
CpeACTBOM KOMIBIOTEPHBIX XOJOJUJIBHBIX MAIllMH; OCHOBBI OIpPEIeICHHS
yIIpaBJICHUS U | IpOrpaMM; TEPMOJAMHAMMUYECKUX U TEIUIO(U3UUECKUX
KOHTPOJIS, HCIOJB30BAaTh CBOMCTB Ta30B, >XUIKOCTEH M TBEPAbIX Tel;
COIIPOBOKICHUS KOMIBIOTEp  JUIs




TEXHOJIOI'MYCCKUX peICHUA IMPUHIUIIBI paGOTBI TCIUIOOHCPI€TUYCCKUX U

IPOLIECCOB HA BCEX | HECIOXKHBIX TETIO0OMEHHBIX YCTaHOBOK;

CTagusIX pPa3pabOTKH | HHXKEHEPHBIX yMeTb:  pacCUMThIBaTh M  AHAJIU3UPOBATH
MECTOPOXKICHUIN pacueToB TEMIIepaTypHbIe PEKUMBI CHCTEM "
yIJI€BOI0POJIOB u obopynoBanuss  J00BIYM W TEpepadOTKU
COITyTCTBYIOLIHX yTJIEBOJIOPOIOB; yMEThb H0JIb30BaThCS
IIponeccoB TCPMOJUHAMHUYCCKUMHU CXCMAMH, AarpaMMamMu,

rpapukaMu U TaOMMIAMH  TETUIOPU3NICCKUX
CBOMCTB  BEIIECTB U  Tra3oB  IPOBOJUTH
TEPMOAMHAMUYECKUI aHanus3 IIPOLIECCOB;
IPUMEHSTh YpaBHEHHs TEIJIOBOIO  pacyera
TEII000MEHHBIX annapaTos.

BJaJleTh: HaBbIKAMM pabOThl C OCHOBHBIMU
pOCCUICKMMH U 3apyOeXHbIMH IpuOOpaMu st
OTIpeeNIeHuUs TEPMOAMHAMHUYECKUX u
TeTI0(U3UUECKUX CBOMCTB Ta30B, KUAKOCTEH U
TBEPABIX  TeJI; METOJUKaMU  COCTaBJICHUS
SHEPreTUYeCKUX W TEIUIOBBIX  OajaHCcoOB
SHEPrOTEXHOJIOTUYECKUX MIPOLIECCOB B
He(Tera3oBo OTpaciav; MeToJaMH pacyera
TEIUIOBBIX PEXHMOB CHCTEM U 000PYAOBAaHMS,
YCIOBUSMU OJHO3HAYHOCTH WM KpPAeBbIMU
YCIOBUSIMHU IIpoIEcca TEMJIONPOBOAHOCTH.

4. O0beM TUCUUIIJIMHBI M BUIbI y4eOHOH padoThI

Tab6auna 2
Bcero CeMmecTpsl
Bua yueOHo# padoThl yacos/3a4.el. 5 9

(01010 300 (01010 300
KonTakTHasi padora (Bcero) 51/1,42 16/0,5 51/1,42 16/0,5
B tom umcie:
Jlexnmu 17/0,47 8/0,22 17/0,47 8/0,22
JlabopaTopHbie pabOThI 34/0,94 8/0,22 34/0,94 8/0,22

CamocTosiTeIbHas padoTa (Bcero) 57/1,58 128/3,6 57/1,58 119/3,3
B Tom umncie:
PacuetHo-rpaduueckue padboTh 36/1,0 36/1,0 36/1,0 36/1,0
Pedepatnr

U(unu) opyeue 6uovt
CAMOCIMOSAMENbHOU PabOmbi:
TeMbl 1711 CaMOCTOSTEIEHOIO

21/0,58 11/0,3 21/0,58 11/0,3

W3Y4YEeHUS
[ToaroToBka k 1abOpaTOPHBIM 36/1.0 36/1.0
pabotam

[TonroToBKa sK3aMeHy 36/1,0 36/1,0
KonTtpoasn 36/1,0 9/0,25 36/1,0 9/0,25
Buja orueTtHOCTH 9k3aMeH | JK3aMeH | JK3aMeH | JK3aMeH
Oomas Bcero B yacax 144 144 144 144
TPYAOEMKOCTE | Beerg B 3au.

JUCHHUIINHBI e TMHHLAX 4 4 4 4




5. Conep:xkanue QM CUUIIITHHBI
5.1 Pa3aesibl AMCHUNJIMHBI M BUAbI 3aHATHI

Tao6auua 3

HaumeHoBaHue pa3zjaeiia

AMCHUTIJIMHBI 110
ceMecTpam

Yacebl
JEeKIHOHHBIX
3aHATHH

Yacobl
JIa00pPATOPHBIX
3aHATHI

Yacol
NMPAKTUYECKHUX
(ceMHHapPCKHUX)

3aHATHIl

Bcero
JaCOB

0P0 | 390

0P0 | 390

0P0 | 390

020 390

OCHOBHBIE IOHATHUS U
OJIOKEHUS
TEPMOTTHAMHKH.

2 1

Temnmora u
TEILIOEMKOCTD Ta3a.
Bnyrpennss sHeprus.
Pab6ora.

2

[TepBrIit 3aK0H
TEPMOJAVNHAMUKH.
OHTAIBINS. DHTPOIHS.

Bropoii 3akoH
TEPMOJUHAMUKHU.
Kpyrossle nporieccsl.

TepMoauHaMuyeckne
MPOLECCHI UICATTBHBIX
razoB B 3aKpBITBIX
CUCTEMAX

Judbdepenunanbupie
ypaBHCHHS
TEPMOIMHAMHKH.

TepMoauHaMu4eckure
MIPOLIECCHI B PEANIbHBIX
ra3ax u napax.
CBolicTBa peaibHbIX
ra3os.

TepMoauHamuka
notoka. Mcreuenue u
JPOCCETUPOBaHUE Ta30B
Y T1apoB.

L{MKJITBI TETI0CUIIOBBIX
YCTaHOBOK.
X0NoAUIbHBIE MAITHBI
1 KOMIIpeccopa.

10

TeriooOMeH.

S

(op}

11

TeHJ’IOHpOBO,[[HOCTB.

N
[EEN

12

KonTakTHbIi
TEIIO00OMEH.

13

KoHBeKTHBHEBIN
TEII000MeH

S

14

TemnooTnaua.

15

Termmonepenaya.

CJI0KHBIM TEIUIOOOMEH.

MaccooOMeH.




OCHOBBI TEIUIOBOTO 2 2
16 | Pacuera
TETI00OMEHHBIX
anmnaparos.
TermosHepreTuyeckne 1 1 1 1
17 | yeTaHoBKH u
MIPOMBIIIICHHAS
SHEPreTHKa.
KorenbHbIE yCTaHOBKH. 1 1
[TapoBsie 1 razoBbie
TypOuHsL. [Ipumenenne
18 | TermoTHI B
HedTera3ono0bIBaroLIEi
oTpaciu. OCHOBBI
SHEPTOTEXHOJIOTHH.
NUTOrO: | 34 8 34 8 68 | 16
5.2 JIeKIINOHHBIE 3aAHSITHS
Tadauua 4
Ne | HaumeHoBaHue pa3zjaesia
Conep:xanue pa3aena
n/n JUCHMIIJINHBI
1 2 3
IIpenmer  TexHuyeckod  TepMOoauHaMUKH.  [loHsTHE
paboyero Ttena. BenuuuHbI, OMNMpeneisIONINEe COCTOSHUE
ra3oB HMX OCHOBHbIE mapaMeTpbl. TepmMoauHamMuvecKast
OcHOBHbIE IOHATHUSA U CHUCTeMa U TEPMOJMHAMHUYECKHE MapaMeTpbl COCTOSIHHSL.
1 | monoxeHus Tennora m pabora kak ¢opMbl TMepeAadyd HSHEPTHUH.
TEPMOIUHAMUKH. WneanbHple Ta3bl MU HUX OCHOBHBIE 3aKOHBL. (OCHOBHOE
YpaBHEHUE KUHETUYECKOW TEOPHUH ra3oB. 3aKOHBI boilisg —
Mapuorra, ['eit-Jltoccaka, Ilapns. Cmecu uaeanbHBIX
ra3os.
N TemnoTa 1 TEMIOEMKOCTH raza MpH MOCTOSHHOM 00BEME U
TemnoTa 1 TEMIOEMKOCTD R
MOCTOSIHHOM JIaBJI€HUH 3aBUCUMOCTH TEINIOEMKOCTH OT
2 | raza. Bayrpennss N .
suepris, PaboTa. TEMIIEPATYPHI. TeHJ‘IoeMK?CTB ra3oBbIX CMeceH.
Omnpenenenue BHyTpeHHel sHeprun. Pabora pacumpenus.
[TepBsiii 3aKoH CyIHOCTh IEPBOTO 3aKOHA TEPMOJAUHAMUKH U €r0
3 | TEpMOIMHAMHUKH. AQHAIUTUYECKOE BhIpAKEHUE. DHTaNbIUsA. DHTponus. PV-
OHTANBNNS. DHTPOIHUS. u TS- nuarpammsl.
Bropoii 3akon N3menenue cocrosinus ra3zoB. CylIHOCTh BTOPOTO 3aKOHA
4 | TepMOJIMHAMUKHY. TepMOIUHAMHKHU. TepMoIMHAMIYeCKHUe UKITbI TEMIOBBIX
Kpyrossie mpoiiecchl. mamH. [{ukn Kapro. PerenepatuBHblil nuki. Dkceprusi.
TepmonHamMuueckue OCHOBHBIE TEPMOJIMHAMHUUYECKHE TIPOLIECCHI B Ta3ax Mapax
5 | MPOLECCHI HEATBHBIX u cMmecsx. O01ue MeTo bl UCCIIEIOBAHMUS.
ra3oB B 3aKpBITBIX N3oxopHbIii, n300apHBINA, N30TEPMUYECKHI, arabaTHBIH,
CUCTEMAX MOJUTPOTIHBIN MPOIIECCHI.
Huddepennnanbabie ypaBHEHUS! BHYTPEHHEH SHEPTUH,
HuddepennmanbHbie SHTPOMMH, SHTAJBIINU U TEIUIOTHI IPU PA3TUUHBIX
6 | ypaBHEHUs KOMOHMHAIMIX HE3aBUCUMBIX iepeMeHHbIX P,V,T.
TEPMOAMHAMUKH. JuddepeHnnanbabie ypaBHEHUS TETIOEMKOCTH pabodnx

TCII.




TepMoauHaMuyeckne
MPOIIECCHI B peabHbIX
ra3zax u napax. CoiictBa
peanbHBIX Ta30B.

[Tape1, ocHOBHBIE onpenenenus. BoasHoi nap. IIponecchr
napoo6pazoBanus B PV- u TS- quarpammax. OCHOBHBIC
XapaKTEPUCTHUKH BJIaKHOrO Bo3ayxa. Ilonsrue 00
ypaBHeHue Bynkanosnuya-HoBukoBa n boromntodosa-
Maiiepa. Bnaroconepsxanue, abCoJIIOTHAS U
OTHOCHTEINbHAs BIaXHOCTh. H-d auarpamma BiasxHOTO
BO3/IyXa.

TepmoanHaMuKa ITOTOKA.
Hcreuenune u
JIPOCCEINPOBAaHUE Ta30B U
1apoB.

VYpaBHeHHE MEPBOT0O 3aKOHA TEPMOJUHAMHKH I MOTOKA.
Pacuer npomecca nuctedeHus BOSHOTO 1mapa ¢ moMouisio h-
s auarpaMm. J[eMCTBUTENBHBIN IIPOLIECC UCTECYEHMSI Ta30B U
napoB. OCHOBHbIE 3aKOHOMEPHOCTH TEUEHUS ra3a B COIJIax
u muddysopax. poccenupoBanue razos u napos. [lonsarue
00 sddexre [Ixoyns-Tomcona.  TepmomuHamuyeckuii
aHaJIM3 IMPOLIECCOB B KOMIIPECCOpax KacCUPHUKALUI U
OPUHLMI JIEUCTBUS KOMIIPECCOPOB. OKCEprusi MOTOKa
pabouero Tena.

HI/IKJ’IBI TCIIJIOCHUJIOBBIX
YCTaHOBOK. XOJIOAWJIbHBIE
MAaIlIHbBI ¥ KOMIIpEccopa.

Tepmonunamudeckas 3GPexTuBHOCTH UKIOB. VneanbHbie
nuKiIbl.  [{UKIIBI TOPITHEBBIX JBHUTATENCH BHYTPEHHETO
cropanus. CpaBHUTENBHBIN aHAIU3 TEPMOJIMHAMUUYECKHUX
nuKiIoB.  [{UKIBI  Ta30TypOMHHBIX W TApOTYypOMHHBIX
yctaHoBOK. [{uknel KapHo m PeHkrHa 171 HACBIIIEHHOTO
mapa  PerenepatuBHble  HUKIBI.  XOJOOWIBHBIE U
KpUOTEHHBIE YCTaHOBKH. TpaHcopMaTOpbl TEIUIOTHI.
B0%19) 151 XOJIOAWIIBHBIX YCTaHOBOK u
tepmoTpancopmaropoB. Kiaccuduxarus Xoa0aUIIBHBIX
YCTaHOBOK.

10

Teruioo0OMeH.

CnocoOsl  mepenaun  TerwioThl OCHOBHBIC TIOHSATHS W
ompeneneHus Teopuu Teruooomena. CriocoObl mepenadu
TEIIOTHI. CHOXHBI  TEmI000MEH. KauecTBeHHEIC
XapaKTEPUCTUKU MEPEHOCA TETUIOTHI.

11

TCHJ'IOHpOBOI[HOCTI).

3akon  @Dypwe. KosadpdumueHt  TEmIOnpoBOIHOCTH.
TermmonpoBoJHOCTh OJTHOCJIOMHOM, MHOT'OCJIOIHOH,
IJIOCKOW IMHJIMHIAPUYECKOW M c(epruyecKor CTEHOK TNpH
MOTpaHUYHBIX ycioBUsIX 1 poaa OxnaxaeHue, HarpeBaHHe
HEOTPaHWYEHHOM IUIACTHHBI, IUIMHApPA MW 1Iapa MpH
rpaHU4YHbIX ycioBusx 1,2,3 pona.

12

KoHTakTHEBIl TEI000MEH.

OcobeHHOCTH nepeaadu TCIJIOThI IIPU B3AMMHOM KOHTAKTC
ABYX TeCII. KonTakTHOE TCPMUYCCKOC COIIPOTUBJICHHC.
HeCTaHHOHapHLIﬁ IpoueCcC TCIJIOMPOBOAHOCTH.

13

KoHuBeKTHBHEBIN
TEII000MeH

OcHoBHOH 3aKOH KOHBEKTUBHOI'O TeriooOMeHa.
YpaBHeHUE HrroTona-Pruxmana. Koaddurnuent
TEIUIOOTIAYH. Huddepenunanbabie YpaBHEHUS
teruiooomena: HaBbe-CTokca - ypaBHEHHE JBUKEHHS
Bs3Koil skuakoctn, Dypbe — Kupxrodda- ypaBHeHHE
TEIUIONPOBOJHOCTU JUISl TIOTOKA ABMKYILIEUCS MKUIKOCTH.
OcHoBbl Teopuu moa00usA. OCHOBBI TEOPUU MOAOOHUS.
[lonsTne o MeTone aHamu3a pPa3MEPHOCTEM TEOPHUH
nonob6us. Kpurepuanbabie ypaBHeHHSI. ODU3NYECKUI CMBICI
OCHOBHBIX KPUTEPUEB MOI00MSL.




TennooTnaya mpu BBIHY)KJICHHOM JBHXKEHUU >KUJIKOCTH.
Kosddunmentsr  Termootrnmaum.  Terumoornada — mpH
€CTECTBEHHOW KOHBEKUMHU. Teroornada Mmpu U3MEHECHHU
arperaTHOTO COCTOSIHUSI BelIeCTBa. 1emiooOMeH mnpu

14 | Tennootaaua. KOHJleHcauu TnapoB. TemnoBoit moTok. [ImoTHOCTH
TEIUIOBOTO noToka. TeriooOMeH u3nydeHuem. TemoBoit
Oamanc syuuctoro Temooomena. 3akoH Credana-
Bonmpiimana.  AOCONIOTHO dYepHOE Teio. TemiooOMeH
W3JTYy4€HUEM CHCTEMBI Tl B a0COIFOTHO MPO3PAYHOU cpeJie.
Tennonepeﬂaqa MCKIY ABYMsI KUIKOCTAMHU qucpes
Temnonepenaya. pa3aelAoILyIo UX CTeHKY. Temnonepenaya uepes3 miocKylo,
15 | CnoxHbIi  TEMIOOOMEH. | HWIMHIPUYECKYIO, C(HEpUUECKYI0 U OpPEOpPEHHYIO CTEHKH.
MaccoobmeH. Koadpdumument Ttermonepenaun. TeroBas —M30JAIIHS.
OcHoOBBI MaccooOMeHa
OCHOBBI TEIUIOBOTO
Tume! TENI000MEHHBIX arnrmapaTtoB. Pacuernrie YpaBHCHHA.
16 | pacdera TETIOOOMEHHBIX
Buael TennoBoro pacuera.
anmnaparos.
BI/I)II)I CXKUra€Moro TOIINIMBa MW €ro XapakKTCPUCTHKH.
Tennosneprernueckue N
CTAHOBKI . TBepnoe xuaKkoe u ra3000pazHOe TOIUIUBO. DJIEMEHTAPHBIN
17 | COCTaB TOIUIMBA. TemioTa cropaHus. YCIOBHOE TOIUIMBO.
IIPOMBIIIJICHHAA
[IpuBenennsie xapaxkrepuctuku. Kiaccuduxanusi Torims.
SHEepreTHKa.
[Tpo6ieMbl IKOHOMHUH.
[TapoBo#i KOTEN M €ro OCHOBHBIE 31eMEHTHI. [IoBEpXHOCTH
HarpeBa mapoBoro kotia. TeruoBoi Oamanc kotna. KITJ]
KortenbHbIE yCTaHOBKH. KoTaa. TexHoJiornyeckass cxema KOTEJIbHOM YCTaHOBKH.
[TapoBbie 1 razoBbie [IpumeHnenne TemIOTHI B oTpaciad. Bo3oOHOBIsieMble H
18 TypOunsl. [Ipumenenune HEBO300HOBJISIEMblE  HCTOYHHKU  SHEpruu.  OCHOBBI
TEIUIOTHI B OTPACIIH. sHeprocOepexkeHus. BropuuHbie sHEpreTHUECKrUe pecypChl.
OCHOBBI OCHOBBI SHEPrOTEXHOJIOTUH. Temnonepenaya
SHEProTEXHOJIOTUH. 3ariay0JIeHHBIX TpyOOTIPOBOIOB. TennooOmen B
OypsIILIUXCs, OKCIUIyaTallMOHHBIX W  HarHeTaTeNIbHbIX
CKBAYKHMHAX
5.3 JlabopaTopHble 3aHATHS
Tabauua S

Ne HaumeHoBaHue pa3zjaesia
HaumenoBanue 1a00paTopHbIX padoT
n/n JUCHUIIIINHBI
. [TepBorit 3aKOH TEPMOTMHAMUKHU B
[lepBbIii  3aKOH  TEPMOJIUHAMHUKH. .
1 NPUMEHEHUH K  PCIICHUI0  OJHOW U3
OHTanbnus. DHTPOIIHUS.
TEXHUYECKUX 33724
2 | TepmommHamuueckre mpouecchl B | OmnpesaeneHne napameTpoB BIaKHOIO BO3AyXa
3 peasibHBIX rasax M mapax. CpoiictBa | MccinemoBanue mpoliecca HUCTEYEHUS U3
peabHBIX Ta30B. CY>KUBAIOIIErocs COTia
Omnpenenenne ko3 durmenta
4 | TennonpoBOAHOCTb. TEMJIONPOBOJHOCTH TETION30JISITHOHHOTO
MaTepuaina (MEeTO IMIMHIPHIECKOTO CIJIOS)
N Omnpenenecave Kod(p(UIIMEHTAa TEIUIOOTIAYH
5 | KoHBEKTHUBHBLII TEINIOOOMEH pea . bun A
pu CBOOOTHOM KOHBEKIIMU (METOJ CTPYHBI)
HccnenoBanue mporieccoB TeruooOMeHa Ha
6 | Temmoornaua.

TOPU30HTAILHOM TPyOOTpOBO/JIE




7 Tennonepenaya mnpu KOHBEKUMU M 0OOayBe
crepxkHs (Peanvhas)
8 Tennonepenaya mnpu KOHBEKUMU M 0OOayBe
Termmonepenaya. Cnoxusiii | panuaropa (Peanvhas)
9 TerioooMeH. MaccooOMeH. Terutonepenada TpH KOHBEKIIMH HW 00JIyBE
mrapa (Peanvnas)
10 Termonepenaya mpu KOHBEKIIMHM M 00]yBe
1acTuHsbl (Peanvhas)
11 HccnemoBanue TpyO4aToro TEriooOMEHHUKA
OcHoBBI TEIJIOBOTO pacuera | (Peanvnas)
12 TEII00OMEHHBIX alnapaTosB. HccnenoBanue IJIACTUHYATOTO
TeriooOMeHHuKa (Peanrvuast)
5.4. IlpakTnyeckue 3aHATHS (CEMHHAPBI) (HE MIPETYyCMOTPEHDI)
6. CamocTosiTeIbHAsI paG0Ta CTYIEHTOB MO THCHMIJIHHE
Bonpocs! 11 caMOCTOATEIBLHOI0 H3Y4YeHHUSs
Ne
o/ Bonpoch 1J1s1 caMOCTOATEIBLHOT0 H3YYeHH S
1 WneanbHbie ra3pl 1 UX OCHOBHBIE 3aKOHBI. (OCHOBHOE YpaBHEHHE KHHETHYECKOW TEOPUHU

ra3oB. 3akoHbl boiust — Mapuorra, I'eii-JIroccaka, [Hlapis. Cmecu naeanbHbIX ra3oB.

2 | Termmora M TETUIOEMKOCTH ra3a MPH MOCTOSTHHOM 00BEME W IOCTOSTHHOM JIaBIICHHH
JIeCTBUTENbHBIA MPOLECC MCTEYEHUs Tra3oB M MapoB. (OCHOBHBIE 3aKOHOMEPHOCTH
TeUeHUs rasa B coruiax u auddys3opax. JIpoccenmpoBaHue ra3oB U Mapos.
XoNomuinbHBIE W KPHOTEHHBIC YCTaHOBKH. Tpanchopmaropsl TemoTel. L{ukibr
4 | XOJNOOUIIBHBIX YCTaHOBOK W TepMoTpaHchopMaTopoB. Kiaccupukamus XoJoauibHBIX
YCTaHOBOK

5 | Croco0sI epenaun TerioTl OCHOBHBIC MMOHITHS M OTIPEACIICHUS TEOPUH TEIII000MEHa.
OcoOcHHOCTH TiepeJayd TeIUIOTHI NMPU B3aUMHOM KOHTakTe ABYX Ten. KoHTakTHOe
TEPMUYECKOE COIIPOTUBIICHHE.

OcHoBbl Teopun nono0us. OcHOBBI Teopuu nonobOws. [loHsTHe O Meronme aHaimm3a
7 | pasmepHocTelt Teopum momobus. KpurepuanbHeie ypaBHeHHs. DU3HUECKUI CMBICIT
OCHOBHBIX KPHUTEPHEB I10100MSI.

TennooOomen uznydeHueM. TermnoBoi 6anaHc aydrcToro Temiooomena. 3akon Credana-
8 | bonpuMaHa. AOCOJIFOTHO YepHOE Teyo. TeriooOMeH W3JIy4YeHHEM CHUCTEMBI Tell B
a0COJIIOTHO MTPO3pavHON Cpejie.

Koaddunuent temonepenaun. TemnoBas u3osasiius. TUIBI TEIUIOOOMEHHBIX allliapaTos,
9 | KUIIATWIBHUKOB W TmojorpeBareneid. OCHOBBI TEIJIOBOTO pacyera Teruio0OMEHHBIX
arrmaparos.

Temnora  cropanus.  YcCilIoBHOE  TOIUIMBO.  [IpWBEICHHBIE — XapaKTEPHCTHKH.
Knaccudukarus Tonnus. [IpobiemMbl S5KOHOMUU.

11 | OcHoBbI MaccooOMeHa

[IpumeHeHne TEIIOTH B oTpaciu. Bo3oOHOBIsIeMble 1 HEBO3OOHOBIISIEMbIE UCTOYHUKU
12 | sHepruu. OcHOBBI 3HeprocOepexkeHns. Bropuunble sHepreTuueckue pecypcbl. OCHOBBI
YHEPrOTEXHOJIOTHH.

10

6.3 Temsl pedeparoB
1. TexHuyeckass TEpMOJMHAMHUKA KaK TEOpETHYECKass OCHOBA CHCTEM OJHEProodOecrneveHus
(TeroToM, SMeKTpodHEeprueil u xojoaom). IloHATHS O TEPMOIMHAMHYECKHUX CHCTEMax,
napaMmeTpax COCTOSIHUS, PABHOBECHBIX M HEPABHOBECHBIX MPOIIeccax.
2. OrmpeneneHre TMOHIATHHA TEPMOJUHAMHUYECKONW CHUCTEMBl U OKpYXaromied cpenpl. DyHKIUH
COCTOSIHUS ¥ (PYHKIIMU TIpoIiecca.
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VYpaBHEHHE COCTOSIHUS WACAIBHBIX ra3oB. Tepmuyeckue KO(PQOHUIMEHTH U COOTHOILICHHE
Mexay HuMU. [lepBblii 3aKOH TEPMOJMHAMHMKM KaK 3aKOH COXPAHEHHS W TpPEBpaICHUs
sHepruu. Temsora u pabota - hopmbl iepeaayn 3Hepruu. [IpHHINT S5KBUBAIEHTHOCTH TEIIA
Y MEXaHUYECKOU pabOTHI.

QOpMYJIIMPOBKM IIEPBOr0 3aKOHA TEPMOJMHAMUKUA. BHYTpPEHHSS JHEPrUs U €€ CBOMCTBA.
OHTaNbIUU U €€ CBONCTBA.

Bugsl paboT TepMOMEXaHWYECKOH CHCTEMBI M CBSI3b MEXAy HHMH. l[lepBbIii 3aKoH
TEPMOIUHAMMKY JJISl CTALIMOHAPHOTO TIOTOKA MacChl.

Omnpenenenne W300apHOW W W30XOPHOM TEIJIOEMKOCTEH, BBIBOJ ypaBHEHUS I UX
cooTHoueHus. OnpeneneHue TemoeMKocTh. PazmepHocTs TemnoeMkocTeil. COOTHOIIEHHE
MaccoBOH, MOJILHOM M OOBEMHON TerioeMKocTell. TemIoeMKoCcTh HAeaJbHBIX TIa30B.
YpaBaenue Maiiepa.

MouiekynsapHO-KUHETHYECKass TEOpUsl TEIIOEMKOCTH Ta30B. 3aBUCHUMOCTb TEIUIOEMKOCTH
UJIeATbHOTO Ta3a OT TeMmrepaTypel. @opmyna DWHINTEHHA Ui pacdera KosieOaTeTbHBIX
CTEeNeHel CBOOO/IbI.

BHyTpeHHss 3HEeprusl U 3HTANbIN WEATbHOTO ra3a. Tabauisl TepMOAMHAMUYECKUX CBOICTB
uaeanbHbIX ra30B. OCHOBHBIE MTPOLECCHI UIEANIBHBIX Ta30B.

Bb1BoJ cOOTHOIIEHUH 711 OTHOCUTENIBHBIX 00BEMOB U JIaBJIEHUH JUIs aiuabaTHOTO Ipolecca
C Y4€TOM 3aBHCUMOCTH TEIIJIOEMKOCTH OT TEMIIEPaTypHhI.

[Tonsitne 06 oOpaTuMbIX W HeoOpaTHMBIX Mpolieccax. BTopoe Hadano TepMOJAMHAMUKH.
DOopMyIMPOBKY U aHAIUTHYECKOE BhIpaxkeHue. Murerpan Knaysnyca.

Onpenenenue suTponuu. BeiBoa hopmMynel 1uist pacuera ©3MEHEHHUS SHTPOIIHMH B MpoIieccax ¢
naeanbHeiMu razamu. KIIJ[ mpsmoro nmkna KapHo M TeOpeTMUECKMH XOJIOAWIJIBHBIN
ko3 durment mukia Kapo.

[lepBas u BTOpas Teopembl Kapno. M3MeHeHHe SHTpONMHU B HEOOPATHMBIX IpoIleccax.
OHTPONUNHBI METOJ TEPMOJMHAMHUUYECKOTO aHalu3a Ui Tpoliecca TEemIooOMeHa B
konaeHcarope [1TY.

N3menenne  sHTpormmM B~ HEOOpaTUMBIX  Tporeccax.  DHTPONMUHHBIA ~ METOJ
TEPMOJAMHAMHYECKOTO aHain3a I TPOIECCOB pacimiupeHus (B TypOuHe) W cxatus (B
KOMIIpECcope).

T,S - nmarpamma u ee cBoiictBa. TepmoanHamudeckue nukibl B T,S - muarpamme. [lonstue o
CPEIHEUHTETpaIbHOM TeMIlepaType MoABoJAa U OTBOJA TEIUIOTHI.

Bo3spacranue sHTponuu H30JMPOBAHHON cUCTeMbl. CBOMCTBA SHTPONMUHU. AHAIUTUYECKOE
BBIPA)KEHUE BTOPOT0 3aKOHA TEPMOJUHAMUKH.

Cmecu wuneanbHbix Ta3oB. OcHoBHble ompeneneHus. CrocoObl 3aaHHsi COCTaBa CMECH.
VYpaBuenue cocrosiHus Kianelipona-MenaeneeBa Jisi CMECH UCAIbHBIX I'a30B.

Pacuer TepmMoauMHaMHUECKMX CBOMCTB HACANBHBIX Ta30B IO CBOWCTBAM KOMIIOHEHTOB.
DHTpONUS CMECU UJICANTbHBIX T'a30B.

CwMmecu peanpHbIxX Tra3oB. Kanopuueckue 3pdextsl cmemenusa. OnpeneneHue Kamopudeckux
3¢ dekToB cMereHus o 00beMHOMY 3P (HEKTy CMEIIeHUS.

®da3oBoe paBHOBecue U (pa3oBble mnepexoabl. ArperatHble cocrosius. Pazomas p,T -
muarpamma. IIpasuno ¢a3 I'n66ca. IMomusie TS, PV u PT aumarpammsl ans HOpMaibHBIX
BEIECTB.

Tennosble 3pdexTs xuMHuecknx peaknuil. 3akoH I'ecca u ero cienctBus. CooTHOIIEHUE
MEX Iy U30XOPHBIM U N300apHbIM 3 dekTamMmu peakiuu.

KoHcranTta paBHOBecus. 3akoH neiictByromux macc. [Ipunnun Jle Illarense — bpayna.
AHaNMUTUYECKOE BBIPAKEHHE BTOPOTO Hayala TEPMOJMHAMHUKU Il HeoOpaTHMBIX
XUMUYECKUX PEAKIUH.

XUMHUECKOE PaBHOBECHE U 3aKOH JCHCTBYIOIIMX Macc. BripaxkeHne 3aBUCUMOCTH KOHCTaHTbI
paBHOBecHS OT TemrepaTypsl. BeiBoa ypaBHenust Baut-I'odda.

Omnpenenenue TermwioBoro dPpQexra XUMHUUECKON peakiluu MPU YCIOBUAX, OTIMYAIONIUXCS OT
CTaHJApTHBIX.
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XapakTepuctTuieckne (QYHKIUU s 3aKPBITOH TEPMOIMHAMHYECKON CHUCTEMBI U BBIBOJ
cOoOTHoLIEHUH Makcseinna.

Tennosas teopema Hepncra. I'mnoresa Ilmanka. Tperuil 3aKkOH TEPMOJMHAMHUKU MU €T0
cinenctBus. OnpeneneHue 3HauY€HUs aOCOJIIOTHOM BEIMYMHBI JHTPONMM Ha OCHOBE
KAJIOPUYECKUX JaHHBIX.

PereneparuBupie mukibl [ITY mpu moCTOSHHOM KOJUYECTBE pabOTAIOMIETO Telna W TPHU
oTOOpax mapa Ha pereHepaluio.

VY nenbHbIe pacxo/sl napa u TemiorTsl B IITY.

TepMoanHaMHuyecKrue OCHOBBI TEIUIO(UKALINH.

OCOOGEHHOCTH IMKIIOB AaTOMHBIX IEKTPOCTAHIUHN C TTAPOBBIM, Ta30BbIM U IPYTUMH pabOounMU
TEJaMU.

[uxel mopiHeBBIX ABUTaTenel BHyTpenHnero cropanus ([BC).

YueOHO-MeTOANUYECKOE 00ecreueHne 1JIsl CAMOCTOATEILHOM pa60T1>1:

1.

=

AngpeeB B.B. Temnorexnuka [DnekTpoHHBIN pecypc]: yueOnux/ Auapees B.B., JleGener
B.A., CnecuBues b.M.— DOnexrpon. TtekcroBble naHHbie.— CII0.: HanmnonameHbIi
MUHEpaIbHO-ChIpheBOi yHUBepcuteT «[opubrity, 2016.— 288 c.— Pexum nocryma:
http://www.iprbookshop.ru/71706.html.— 3BC «IPRbooks»

Texnuueckass TEPMOJWHAMHKA W TEIUIOTEXHUKA [DIEKTPOHHBIN pecypc]/ — DIeKTpoH.
TeKCTOBBIC NaHHble. XameHko A.A., Kamuanuenko M.IO., Bucnory3os A.H.— CraBpormons:
Cesepo-Kaskasckuii ¢enepanbubiii  yauBepcuter, 2017.— 107 c.— Pexum pocryna:
http://www.iprbookshop.ru/75606.html.— 5BC «IPRbooks»

JlonoaHUTeLHAS IUTEpPATypa:
Manas O.M. Texaudeckasi TEIUIOTEXHUKA [ DIIEKTPOHHBIN pecypc]: yueOHoe mocodue/ Maas
O.M., TomukoB J[.B.— DnektpoH. TekcTtoBble naHHble.— CapatoB: CapaToBCKUi
roCyJapCTBEHHBIN TeXxHUYecKui yauBepcuteT umenu 0. A. I'arapuna, O6C ACB, 2014.— 90
¢c.— Pexxum nmoctyna: http://www.iprbookshop.ru/80120.html.— 3BC «IPRbooks»
CrossnoB H.M. Teopernueckne OCHOBBI TEIUIOTEXHUKH (TEXHHUYECKash TEPMOIMHAMHUKA W
TEIJIoMaccooOMeH) [DIeKTpoHHBIN pecypc]: yueOHoe mocoome/ CrosoB H.U., CmupHOB
C.C., CmupHoBa A.B.— DnekTpoH. TekcToBble JaHHbIe.— CTaBpomnoib: CeBepo-KaBkazckuii
(dhenepanbHbIN YHUBEPCHUTET, 2014.— 226 c— Pexum JOCTYyTA!
http://www.iprbookshop.ru/63139.html.— 3BC «IPRbooks»
Heprorun B.B. TemomaccooOMmeH [DnekTpoHHBIN pecypc]: yueOHOe mocobue/ Jleprorux
B.B., BacunseB B.®., Vismepa B.M.— Onekrpos. tekctoBbie manHbie.— CII16.: CaHkT-
[TeTepOyprckuil ToCyIapCTBEHHBIN apXUTEKTYPHO-CTpOUTENbHbIN yHUBepcuret, ObC ACB,
2016.— 244 c.— Pexum pocrtyma: http://www.iprbookshop.ru/74378.html.— 3BbC
«IPRbooks»
Mpakun A.H. Pacyer TermiosHepreTHyecKux YCTaHOBOK MPOMBIIUICHHBIX MPEINpUITAN
[DnexkTpoHHbIN pecypc]: mpaktukym/ MpakuH A.H.— DleKTpoH. TEKCTOBBIE TaHHBIC.—
CapatoB: CapaTOBCKMH TOCYAApCTBEHHBIM TEXHUYECKUW YyHuUBepcuteT uMeHH FO.A.
I'arapuna, 9BbC ACB, 2015.— 24 c— Pexum JOCTyTa:
http://www.iprbookshop.ru/76510.html.— DBC «IPRbooks»

7. OleHOYHBIE CpPeACTBa

7. 1 Bonpocsl Kk nepBoii py0e:kHOH aTTecTaluu
enu u 3anaun TepmoauHamMuku. IloHATHE TEPMOANHAMUYECKON CUCTEMBI.
W3onupoBaHHas M HEM30JMPOBAHHAs TEPMOJMHAMUYECKHE CUCTEMBL. PaBHOBECHbIE U
HEPABHOBECHBIE CUCTEMBI.
TepmoauHaMuyeckue mnapaMeTpbl COCTOSHHUS. YIENbHBIM 00BEeM, IJIOTHOCTb, JaBJICHUE,
Temrneparypa (abcoaroTHas TepMoIuHaMuyeckas mkana remmeparyp (Kenssuna, Llenscus).
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VYpaBHEHHE COCTOSAHUSA. Y paBHEHUE COCTOSIHUSI UICAJIbHBIX I'a30B.

3akoHbl uaeanbHBIX Ta3oB (boins-Mapuotrra, [eii-Jlroccaka, Illapns). OObenuHeHHOE
ypaBHeHue Menpeneesa-Knanenpona.

VYpaBHEHHE COCTOSIHUS PEAJIbHBIX I'a30B.

Cwmecu ueanbHbIX Ta3oB. JlaBaeHne cMecH ra3oB.

CocraB cmecu ra3zoB. BripaxkeHre MacCOBBIX J10JIell KOMIIOHEHTA.

BripaxkeHne o0BeMHBIX J0J€i KOMIOHEHTOB cMmecd. [lapuumanbHenii 06beM cMmecu. 3aKkoH
Awmara. OnpezieneHue yielnbHOro 00beMa CMECH.

. Onpenenenye ra3zoBOi MOCTOSIHHONM CMECH IO M3BECTHBIM MaccoBbIM oM. Kakymasics

MOJIEKYJIIpHAs Macca CMECH ra30B.

l'azoBas nocrosiHHas. @OPMyIIBI OIPEIEICHUS.

TemnoemMKoCTh ra3oB. 3aBUCUMOCTb TEIJIOEMKOCTH OT TEMIIEPATYpBhI.

MaccoBasi, MosibHast 1 00bEMHAs TEMJIOEMKOCTH. Y paBHEHUE Maiiepa.
Tepmoanaamuueckuit npouecc. [lonsaTue penakcanuu.

[IepBblii 3aKOH TEPMOAUHAMUKHA. BHYTpEHHS SHEPT S CUCTEMBI.

OO6patumbie u HeoOpaTUMbIe TIporiecchl. Pabora.

AHanuTHYecKoe BhIpaXKEHHE NIEPBOT0 3aKOHA TEPMOAMHAMUKH.

BTtopoii 3ak0H TepMOAVHAMUKH.

Hwukn Kapno. Tepmuueckunii KIT/I.

TepmoauHaMuueckue  MPOLECChl  MJEANbHBIX  Ta3oB  (M30XOpHBIA,  M300apHBIH,
M30TEPMHUUECKUHN, ainabaTHbIN, TOJUTPOITHBII) METO]T UCCIIEOBAHUS MTPOLIECCOB.

KAPTOUYKA Ne 1 k nepBoit pyoexHoit artectanmu (TexHuueckas TEMIOTEXHUKA)

1. Bayrpennss sueprust cucteMbl. Pabora. Terora. MaTemaTndeckoe BEIpaKEHUE TEPBOTO
3aKOHA TEPMOTUHAMHUKH.

2. Cmecu naeanbHbIX Ta30B. 3aKOH HacalbHbIX ra3oB Kianeitpona, boitns-Mapuorra.
PeanbHbIe Ta361

3.3amava. B mumuHApe TpH HEKOTOPBIX TEMIEpaType H JaBieHHH conepxkntcs 0,6 m3
Bo3ayxa maccoi 0,72 xr. Haiitu ero miioTHOCTh U YACIbHBIA 00BEM.
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7.2. Bonpochbl KO BTOPO# py0e:KHOM aTTecTalun

TepmoannamMuueckue mpoiecchl peaibHbIX ra3oB. [lap u ero cBoiicTsa.

OcHOBHBIE MMOHATHS TIpoIiecca mapooOpa3oBanus. HackleHHbIN BOISHON map, meperpeThii
nap (CTeneHb CyXOCTH U CTEIIEHb BIKHOCTH Tapa).

Omnpenenenre napaMeTpoB BOJbI U apa. PV-auarpaMma BosSHOTO Mapa.

TepMuueckue mporeccsl uAeaabHbIX T'a30B B 3aKPBITHIX cucTeMax. M300apHbIid, N30XOPHBIH,
anuabaTHBIA, HM30TEPMHUYECKUN mpolecchl (paboTa pacUIUpeHus Mpolecca, H3MEHEHHE
SHTPOIIHH).

Outponus. PV-u TS- quarpaMMel.

Brnaxnsiii Bo3ayx. Brnarocoaep:xkanue, abcoaroTHast 1 OTHOCUTENbHAS BIaXHOCTh. CBOICTBA
BJIYKHOTO BO3]lyXa.

CriocoObI epeayy TEeTO0ThI (TEIIONPOBOHOCTh, KOHBEKIIHS, U3IIyUYEHHE).
TemnepaTypHoe mnoje, M30TEpMHUUYECKAsl MOBEPXHOCTb, CPEAHUI M WCTHUHHBIA TPATUEHT
TEMIIepaTyp.

3akon @ypre. KosddunueHT TemIonpoBOJAHOCTH, TMJIOTHOCTh TEMJIOBOTO IOTOKA,
KOJIMYECTBO TETUIOTHI.

KoadduimeHT TemnonpoBoHOCTH, €T0 XapaKTePUCTHKA.

[lepeHoc TenmI0THI TEMIOMPOBOAHOCTHIO MPU CTALIMOHAPHOM pexkuMe. OTHOPOIHAS IIOCKAs
CTEHKA.
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[lepenoc TemIOTHl TEIUIONPOBOJHOCTBIO IPU CTAlMOHApPHOM pexume. MHorocioiHas
CTEHKA.

JlelcTBUTENBHBIN MPOIIECC UCTEUEHUS Ia30B U apoB. OCHOBHbIE 3aKOHOMEPHOCTH TEUEHUS
ra3a B corax u guddysopax. JIpoccenrpoBanue ra3oB U Mapos.

Tpancdopmarops! TerIOTHL. [{MKIIBI X0T0AUIBHBIX YCTAHOBOK U TEPMOTPAaHC(HOPMATOPOB.
OcHoBbl Teopuu mnoaodus. OcHOBbI Teopuu noxaod6us. llonatue o MeTone aHanuza
pasMepHocTell Teopun nonodbus. KpurepuanbHble ypaBHeHUs. DPU3NYECKUH CMBICIT
OCHOBHBIX KPUTEPUEB M10100MUSL.

TermooOmen m3mydenuem. TerutoBoii OanaHc Jiydaucroro TterioooMena. 3akoH CredaHna-
Bonbiimana. AGCOJIFOTHO YE€pPHOE TETIO.

TenmooOMeH H3ITy4YeHHEM CHCTEMBI Tell B a0COIOTHO MPO3PAYHOM Cpefe.

Koadpuuument temnonepenaun. TemnoBas uzomnsuus. TUnbl TEMIOOOMEHHBIX amnmnapaTos,
KUIISITUJIBHUKOB U MOJI0rpeBaTeseil.

Mexanu3m npoiieccoB ropenus. O0ume NpuHIMIBL pacyeTa MpoleccoB ropeHus. Temiora
cropanus. ¥YcioBHoe TorunBo. [IpuBenennsie xapakrepuctuku. Kinaccugukaius Tomims.
Bo3o6HoBnsieMbIe 1 HEBO30OHOBIISIEMbIE HCTOYHUKU dHEPTrUun. OCHOBBI SHEPTOCOEPEIKECHHSI.
BropuuHble sHEpreTH4ecKue pecypehbl.

Korenbnble ycTanoBku. [lapoBsie 1 ra3oBbie TYpOUHBI.

TemooOMenHble anmapathl. PereHepaTuBHbIE M CMECUTENbHBIE TEIJIOOOMEHHMKH.
[Tokazarenu a¢pdexruBHOCcTH: KIIJ[, ”HTEHCHBHOCTH TETUIOOOMEHA, OTHOIIIEHNUE PACXOIHBIX
TeIIoeMKocTel, KoahduueHT TpanchopMaluy TETIOTHI.

X0JOoAUIbHBIE U TETUIOHACOCHBIE YCTAHOBKH.

7.3. Bonipockl K 3K3aMeHy 0 JUCHUILINHEe « TepMoaMHaMuKa M Telionepeaaqya»
enu u 3agaun TepmoguHaMuky. [loHsATHE TEPMOTMHAMUYECKOW CUCTEMBI.
W3onupoBanHass M HEM30JMPOBAHHAs TEPMOJMHAMUYECKHE CUCTEMBbl. PaBHOBeCHbIE U
HEPaBHOBECHBIE CUCTEMBI.
TepMmoanHamMuueckue mnapaMeTpbl COCTOSIHMS. YeIbHBIH 00BEM, IJIOTHOCTh, IAaBJICHUE,
TeMriepatypa (abcostoTHas TepMouHaMuueckas mkana remrnepatyp (Kensuna, Llenbcns).
YpaBHEeHHE COCTOSHUSA. Y paBHEHUE COCTOSIHUSI UJICANIbHBIX T'a30B.
3akonbl wuaeanbHbIX ra3oB (boims-Mapwuorra, ['eit-Jlroccaka, Illapns). OObenuHEHHOE
ypaBHeHne MeHneneeBa-Kiamneiipona.
YpaBHEHHE COCTOSHUS PEabHBIX T'a30B.
CMmecu ueanbHbIX Ta30B. JlaBieHne cMecH ra3os.
CocraB cmecu ra3oB. BreipaxkeHre MacCOBBIX J10JIell KOMIIOHEHTA.
Bripakenue 00beMHBIX J0Jieli KOMIOHEHTOB cMmecH. llapuuanbHblii 00beM cMecu. 3aKoH
Awmara. OnpenieneHue yieabHOro 00beMa CMECH.

. OnpeﬂeneHHe ra30BOH NOCTOSTHHOM CMECH II0 HM3BECTHBIM MAacCCOBBIM JOJIAM. Ka)KYH_IaHCH

MOJIEKYJISIpHAsI Macca CMECH ra3oB.

I"azoBas nocrosinHasg. PopMyIbl ONPECIICHUS.

TemnoeMKoCTh ra3oB. 3aBUCUMOCTD TEIUIOEMKOCTH OT TEMIIEPATYPHI.

MaccoBasi, MoJibHas 1 00bEMHasl TEMJIOEMKOCTH. Y paBHeHue Maiiepa.
Tepmoannamuueckuit nponecc. [lonstue penakcanuu.

[lepBrlii 3aKOH TEpMOAMHAMUKHN. BHYTpEHHSISI SQHEPTUs CUCTEMBI.

OO6patumele U HeoOpaTUMBbIe poliecchl. PaboTa.

AHaIUTHYECKOE BBIPA)KEHUE TIEPBOTO 3aKOHA TEPMOANHAMHUKH.

Bropoii 3ak0H TEpMOAMHAMUKH.

Hukn Kapno. Tepmuueckuit KIT/.

TepmoauHaMuyeckue — Mpolecchl  UICAIbHBIX  Ta30B  (M30XOpHBIM,  HM300apHBIH,
M30TEPMHUUECKUH, anadaTHBIN, TOIUTPOIHBIN) METO UCCIIEIOBAHUS ITPOLIECCOB.



21.

22.
23.

24,

25.

26.
27.

28.

29.
30.

31.
32.

33.

34.

35.

36.
37.

38.
39.
40.
41.

42.

1.

TepmoiMHaMHUECKUE MPOIECCHl pealibHbIX ra3oB. [lap u ero cBoiictBa. OCHOBHBIE MOHATUS
nporiecca napooOpasoBanusi. HacelmeHHbII BOASHOM map, IeperpeTolii nap (CTeneHb CyXoCTH
Y CTEIEHb BJIAYKHOCTH Tapa).

Omnpenenenre napaMeTpoB BoJbl U napa. PV-auarpaMma BoJsHOTO mapa.

Tepmudeckue mpoIecchl HICaTbHBIX Ta30B B 3aKPHITHIX cucTeMax. M300apHbIid, H30XOPHBIH,
annabaTHBIA, W30TCPMUYCCKUI mporecchl (paboTa pacHIMpeHus mpolecca, HW3MCHCHHE
SHTPOIIUH).

Outponus. PV- u TS- quarpammel.

Brnaxusliii Bo3nyx. Binaroconep:xanue, abCoI0THasi 1 OTHOCUTEINIbHASA BlIaXHOCTh. CBOMcTBa
BJIQYKHOT'O BO3/IyXa.

Crnioco0sbI mepeiauu TerIoTh (TEeTUIONPOBOJHOCTD, KOHBEKIIHS, U3TyIeHHE).

TemnepatypHoe mose, uU30TepMUYECKas: MOBEPXHOCTb, CPEAHUA W HUCTHUHHBIA TpajleHT
TEMIEpaTyp.

3akon @ypoe. KoadduiueHT TermnonpoBogHOCTH, INIOTHOCTH TEMIOBOTO MOTOKA, KOJTMYECTBO
TEIUIOTHI.

KoaddumuenT TenaonpoBoHOCTH, €T0 XapaKTepUCTHUKA.

[lepeHoc TemaOTHl TEIIONPOBOJAHOCTHIO MPU CTALMOHAPHOM pexume. OTHOpOAHAS TII0CKas
CTEHKa.

[lepeHoc TemI0TH TEMIONPOBOIHOCTHIO IPU CTALIMOHAPHOM pekuMe. MHOrocoifHast CTeHKa.
JleiCTBUTENbHBINA MPOLIECC UCTEYEHUS Ia30B U MapoB. OCHOBHBIE 3aKOHOMEPHOCTH TEUEHUS
rasa B corax u quddysopax. [IpoccenupoBanue ra3oB 1 mapos.

Tpanchopmarops! TemnoTel. L{UKIIBI XOJOINIBHBIX YCTAHOBOK U TEPMOTpPaHC(HOPMaTOPOB.
OcHoBbl Teopuu mnomo6ms. OcHOBBl Teopun momooms. [loHatme o MeTone aHanM3a
pasMmepHocTel Teopuu noaoous. Kpurepuanbabie ypaBHeHHS. DU3NYECKUN CMBICT OCHOBHBIX
KpUTEPHUEB MO00HS.

TennooOmen wm3nydenueM. TersoBoi OamaHc JyducToro TtemiooOmena. 3akoH CredaHna-
BonbiiMana. AGCOJIFOTHO YE€PHOE TEJIO.

TemooOMeH U3Ty4eHHEeM CUCTEMBI TN B aOCOJIIOTHO MPO3payHOi cpesie.

Kosddunument temnonepenaun. TemnoBas uzosnsius. TuUmbl TEmIOOOMEHHBIX alIapaTosB,
KUIISITUJILHUKOB U MOJI0TpeBaTeseil.

Mexanusm nporeccoB ropenus. OOmyre NpUHIUIBI pacyera mnpoieccoB ropeHus. Temnora
cropanus. YcioBHoe ToIuuBo. [IpuBenennsie xapaktepuctuku. Knaccudukaiuys Tomims.
Bo3o6HoBisieMble 1 HEBO30OOHOBIISIEMbIE UCTOUHUKU SHEPruu. OCHOBBI 3HEPrOCOEPEIKEHUS.
BropuuHbie sHEpreTH4YecKue pecypehbl.

Korenbnbie yctanoBku. [lapoBbie 1 ra30Bbie TypOUHBL.

TemnooOmMenHble ammapaTbl. PereHepaTuBHbIE UM CMECUTENbHBIE  TEIIOOOMEHHUKH.
[Tokazarenu >pdextuBnoctu: KIIJI, ”HTEHCUBHOCTH TemI0OOMEHA, OTHOIIIEHHE PACXOIHBIX
TEII0eMKOCTeH, KoahdumeHT TpanchopMaluy TeTIOTHI.

X0NOAUIbHBIE U TETIOHACOCHBIE YCTAHOBKH.

Oo0pasen OusteTa K 3K3aMeHy 10 AUCHUIIMHE

I'PO3BHEHCKHI T'OCYJJAPCTBEHHbBIN HEDTSHON TEXHUUYECKUI
YHUBEPCUTET
KA®EJIPA "TEIVIOTEXHUKA U TH/JPABJTHKA"
JlucuuIuimHa TemyorexHuka

Buaer Ne 1

TepMoanHaMuuecKkrue mapaMeTpbl COCTOSIHUS. YIeNbHbI 00BbeM, MIOTHOCTh, TAaBJICHHUE,
Temrneparypa (aOcomoTHas TepMoauHamMudeckass wikana Ttemnepatyp (KenbpBuHa,
Henbcus).



Omnpenenenre napaMeTpoB BoJbl U napa. PV-auarpaMma BoJsSHOTO napa.

OcnoBbl Teopun 1mo100usi. OcHOBBI Teopun 1noaooust. [loHsTre 0 MeToe aHaN3a
pa3zMepHocTel Teopun noaoous. Kpurepuanbusle ypaBHeHus. Ousnueckuii cMbIci
OCHOBHBIX KpUTEPUEB M10100MSL.

TemooOmen m3nydeHneM. TermoBoii Oaanc JiyaucToro Teriooomena. 3akon Credana-
Bonbiimana. AGCOJIFOTHO YE€PHOE TETIO.

3aB. kadeapoii
«TennoTexHukKa v THUAPABIMKA» P.A-B. Typnyes

7.4 Texkyuiuii KOHTPO.JIb

JlabopaTropnasi padora Ne 1
«IlepBbIii 3aKOH TEPMOANHAMUKH B MPUJIOKEHUH K PEIIEHHI) OTHOTO U3 BUI0B
TEeXHUYECKHX 3a1au»

1. Heanb padorbl. OnpeaesieHUE ¢ MOMOIIBIO YPABHEHHS MEPBOr0 3aKOHA TEPMOJUHAMUKHI
KOJIMYECTBA TEIUIOTH, OTAABAEMOTO B OKPYXKAIOIIYIO Cpely B YCIOBUSAX J1a00OpaTOPHOM
YCTaHOBKH.

2. KoHTpoJIbHBIE BONIPOCHI.

1. Chopmynupyiite 1enp 1ab0paTopHOil pabOThl U MOSICHUTE, KaK JIOCTUTaeTCsl MOCTaBICHHAS

nenpb?
2. HazoBuTe OCHOBHBIE Y3JIbl SKCIIEPUMEHTAIbHON YCTAHOBKU U YKAKUTE UX Ha3HAYCHHE.
3. Kakumu Meromamu uzMepsercs TeMreparypa B IaHHOM paboTe?
4. Kak uzmepsieTcst 1 peryIupyercs pacxo]l Bo3ayXa B JaHHOH padoTe?
5. Ha uto pacxomyercs MOIITHOCTD, MOABEACHHAsI K KOMIIPECCOPY, U Kak OHa ompeensercs?
6. CdopmynupyiTe Y HAIHUIINTE AHATTUTUUYECKHUE BBIPAXKEHHUS IEPBOTO 3aKOHA TEPMOJUHAMUKHI
JUTsl 3aMKHYTOHW ¥ Pa30MKHYTOM 000JIOYEK.

7. KakoB ¢u3uyeckuil CMbICT BEJIMYMH, BXOIIIIMX B YpaBHEHHS MEPBOrO 3aKOHA
TEPMOJIUHAMUKY JJIs1 3aMKHYTON U Pa30MKHYTOU 000J104€eK?

8. Jlaiite ompeneneHue M MOSACHUTE (PUINYECKHI CMBICI TMOHSATHI TEMJIOTHI U paboOThl B
TEXHUYECKOUN TepMOIMHAMUKE.

9. UYTt0 03HAYAIOT 3HAKHU « + » U « — » JJISl TEIIOTHI ¥ paboThI?

10. Ha uyto u xakuM 00pa3oM BIIMSAET U3MEHEHHE HAarpeBa TPYObl MPHU MOCTOSHHOM pacXoie
BO3/ayXa?

11. Ha 9t0 pacxoayercsi MOIIIHOCTb, TIOJIBEJICHHAs! ISl HarpeBa TPYObI, M KaK OHA OIpeensieTcs?

12. Kak ocymiectBisieTcss BbIOOp KOHTPOJBHBIX 000JI04eK (TpaHMI]) MOACUCTEM (CHCTEMBI)
MIPUMEHHUTEIILHO K JJaHHOU J1abopaTtopHoi padoTte?

13. B xakoMm MecTe U IOYeMy T'PaHUIIbI TOJACUCTEM (CUCTEMBI) Pa3MBIKAIOTCS?

14. CpoiicTBa BHYTpEHHEH SHEPTUH U pacueTHbIe (GOPMYIIBI.

JlaGopaTopnas padora Ne 2
«OnpenejieHne NapaMeTPOB BJIAKHOT0 BO3AyXa»

1. Heap padotbl. 3ydeHue TepMOIMHAMUYECKUX CBOMCTB BJIQXKHOTO BO3/yXa M IPOILIECCOB
M3MEHEHHsI TapaMeTPOB BIAKHOTO BO3/TyXa.
2. KoHTpoJIbHBIE BONIPOCHI.

1.

wmn

Cdhopmymnupyiite 1ensb 1adopaTopHOi pabOTHl U MOSICHUTE, KaK JOCTUTAETCS MOCTAaBIICHHAS
nens?

HazoBute 0CHOBHBIE y3IIbI SKCTIEPUMEHTAIBHON YCTAHOBKU U YKQXKUTE X Ha3HAYCHHUE.

Kak BbI moHMMaeTe Takue COCTOSHHUS, KaK HACBIIIICHHBIN U HEHACBIIIIEHHBIN BIIAXKHBIN BO3TyX ?
Kak BbI OTHOCHUTECH K TEPMUHY «IIEPECHIIIEHHBII BIaKHBIA BO3IyX?



o

10.

11.

12.
13.

14.
15.
16.
17.

1.

Kak popmynupyercs u 3anuchIBacTCs 3aKOH MapLUUaTIbHBIX JABJICHUN IS BIIAYKHOTO BO3/1yXa?
UYro Ha3bIBaeTCs aOCOIIOTHOM, OTHOCUTENFHON BIIQYKHOCTBIO M BJIAr0CoIep>KaHNuEeM BIaXKHOTO
BO3/YyXa?

Kak BbIpakaeTcsi M M3 Yero CKIAAbIBACTCS TEIJIOCOACpKAHUE (PHTAIBIMS) BIAXKHOTO
BO3/1YyXa?

[louemy ¢ yBenMueHUEM TeMIlepaTypbl BJIAKHOTO BO3JyXa €ro OTHOCHUTENbHAs BJIAXHOCTh
yMEHbIIaeTCs?

Uem Bbl MOXET€ OOBACHUTH BIMSIHHME CKOPOCTH BO3JlyXa HAa OTKJIOHEHHUE I10Ka3aHUs
CMOYEHHOT'0 TEPMOMETpPA OT UCTUHHOTO 3HAUYEHUS TEMIIEPATYPbl MOKPOT0 TepMOMETpa?

Kak ycrpoena mmarpamma i-d BIaXKHOTO BO3IyXa W, KakUM OOpa3oM ONpPEIeIsIOTCS
rapaMeTpsl BIaXKHOTO BO3/yXa C MOMOIIBIO AUArpaMMbl 110 MOKa3aHUSAM CyXOTO U MOKPOTO
TEPMOMETPOB?

[TokaxxuTe Ha AUarpaMMe U MOSICHUTE MPOLIECCHI «CYXOI0» HarpeBa U OXJIakJIEHUS BIa’KHOTO
BO3lyXa.

[ToxaxxuTe Ha AMarpaMMe U MOSICHUTE MPOLIECC aIMadaTHOTO HACHIIIEHUS BIaXKHOTO BO3/1yXa.
Jaiite onpeneneHue NOHATUIO TOUKH pockl. Kak onpezaensercs Temneparypa TOUKH POChl Ha
nuarpaMmme?

KakoBa cBsi3p MeX/1y OTHOCUTEIBHON BIaXKHOCTBIO BO3/yXa U €r0 BJIarocojiep>kanuem?
JlaiiTe BbIBO/I aHATUTUYECKON POPMYIIBI AJIsl pacyeTa abCOMIOTHOM BIIaXKHOCTH BO3/yXa.
JlaiiTe BBIBOI aHATUTHYECKON (DOPMYIIBI [Tl pacueTa BIAarocoaep>KaHus BO3ayxXa.

Jlaiite BbIBOJ aHAJIMTHYECKOW (OpMYIbl Uil pacyeTa TEeIUIOCOAEPKAHUS (IHTAIBITHH)
BO3JlyXa.

JlaGopaTtopnasi padora Ne 3
«HUcenenoBanue nmpoiecca ucTedeHUs BO3yXa Yepe3 cy:KMBaloleecsi COMIo»
Heabr padorbl. MccinenoBanue 3aBUCMMOCTM MAacCOBOIO pacxoja BO3AyXa 4Yepes

CY)KHMBAIOIIIEECST COTIO OT OTHOIIICHHS TABJICHUS 32 COTIOM K JaBIICHHIO MEPE]] COTUIOM.
2. KoHTpoJIbHbIE BONPOCHI.

1.

wmn

o

10.

11.

12.
13.

14.
15.
16.

Chopmynupyiite 11eb 1abopaTopHO pabOTHl U TOSICHUTE, KaK JOCTUTACTCS MOCTaBJICHHAS
nene?

HazoBute 0CHOBHBIE y3I1bI SKCIIEPUMEHTAIBHON YCTAHOBKU U YKQXKUTE UX Ha3HAUCHHUE.
Jlaiite onpenenieHne MpoOLECCOB UCTEUCHUS U APOCCETUPOBAHUS.

Hanumure ypaBHeHHEe MepBOro 3aKOHa TEPMOIAMHAMHKH TMPUMEHUTEIBHO K MPOLECcCy
HCTEUCHUSI.

Hanumure ypaBHeHHEe MEepBOro 3aKOHA TEPMOAMHAMUKH MPUMEHHUTEIBHO K MPOIECCY
JPOCCEIUPOBAHHUSL.

Kak u3meHsieTcst CKopocTh HCTEUESHHSI Yepe3 CYKUBAIOIIEECs COIUIO MPpU u3MeHeHuu P ot 1 1o
0 (moxakuTe KaueCTBEHHOE U3MEHEHUe Ha rpaduke pacxomna)?

UeM 00bsICHSIETCS TPOSBICHUE KPUTUYECKOTO PEXKUMa MPU UCTCUEHUU?

B uem paznuume TeopeTuyecKoro u AeWCTBUTEIHLHOTO MPOLECCOB HCTCUCHHUS?

Kak n3o06pakaercs TeOpeTUUECKHI U IEHCTBUTENBHBIN MPOLIECCHl UCTEYSHUS B KOOPAWHATAX
h-s?

[Touemy oTiIMUaIOTCS TEOPETUYECKAS U JCHCTBUTEIbHAS TEMIIEPATypPhl BO3/1yXa Ha BBIXOJE U3
COTLIa MPU UCTEUEHUU?

Ha xakoM ocHOBaHWHU TIpOIlECC OPOCCEIUPOBAHMS HCIONIB3YETCS MPU U3MEPEHHH pacxoja
BO3/ayXa?

Kak MoxeT n3MeHsAThCS TeMIiepaTypa Bo3/iyXa B MPOIECCe IPOCCETUPOBAHUS?

OT 4ero 3aBUCAT BEIMUYMHBI KOIPPHUIIMEHTOB: MOTEPU CKOPOCTH (C, MOTEPU dHEPruu (C U
MOJIE3HOTO ACWCTBHS KaHaa nK?

Kakue kaHanbsl Ha3pIBAIOTCS cOTIaMu?

OT KakuX MmapamMeTpoB 3aBHUCST PACXOJl U CKOPOCTh ra3a MpU UCTEUECHUH Yepe3 COIo?
[Touemy TeMriepaTypbl Bo3ayxa nepea auadparMoil U nepe COmioM paBHbI?



17. Kak M3MEHSIOTCS SHTAIBINS U SHTPOIUS OTOKA Ta3a, IPH MPOXOXKICHUH Yepe3 quadparmy?

JlaGopaTopnasi paGora Ne 4
«Onpenesenne KO3PGUIMEHTA TENJIONPOBOJIHOCTH TEIVIOU30/ISMOHHOI0 MaTepraJa
(MeTOx NMIIMHIPHYECKOTO CJIO%)»
1. Heap padorbl. OcBoeHWE OJHOTO W3 METOJOB ONpeAeieHUus KodpPUIueHTa
TEIIONPOBOJHOCTH TEIUIOM30JISIIMOHHBIX MaTepuasoB (METOJ LWIMHIPUYECKOTO CJos) U
3aKpeIyICHUE 3HAaHUH 110 TEOPUU TEIUIOIPOBOJIHOCTH.
2. KoHTpoJibHbIE BONIPOCHI.
1. Cdopmynupyiite 1ienpb 1a00paTopHO pabOThl U MOSACHUTE, KaK JOCTUTACTCS MMOCTABICHHAS
Lenb?
HazoBute 0CHOBHBIE y3I1bl SKCIIEPUMEHTAIIBHON YCTAHOBKU U YKQXXKUTE UX Ha3HAUCHHUE.
3. Kakue BenmuuHBI ClieayeT W3MEpATh B JaHHOW paboTe, 4TOOBI BBIYUCIUTH KOI(DdUIIHEHT
TETJIOMPOBOTHOCTH?
4. KakoBa (pusnueckas CylHOCTb Iepeaayy TeIia TeMIONPOBOIHOCTHIO?
Chopmynupyiite MOHATUSA: TEMIEPATYPHOE IMOJI€, U30TEPMUUYECKAsi TOBEPXHOCTb, IPATUCHT
TEMIEPATYPhl, MOIIIHOCTh TETJIOBOTO MOTOKA, YAEIbHBIN TEIJIOBON MOTOK.
6. Ilokaxxure Ha cxeMe YCTAaHOBKH, KaK HaIlpaBlieH BEKTOP TEIUIOBOTO MOTOKA W T'PaJHeHTa
TeMIIepaTyphl?
7. KakoB ¢usuueckuil cMbIci KO3(QQHUIMEHTa TEIUIONPOBOJAHOCTH, U OT KakuX ()aKTOpPOB OH
3aBUCHT?
KaxoB xapaktep n3MEeHEHHs TeEMIIEpaTypsl IO TOIIIHUHE IIJIOCKOUN U [IWJIMHIPUIECKON CTEHOK?
KakoBa B3auMoCBs3b MexIy Ko3(D(PUIHMEHTOM TEIUIONPOBOJAHOCTH M  HAKIOHOM
TeMIEpPaTypPHOU KPUBOU IO TOJIIIMHE TETUIOBOW M30JISIIIUN?
10. HaiiTe onpeneneHre NOHATUIO TEPMUUECKOTO COTIPOTUBIIEHUS CTEHKH.
11. Kak 3aBuUCHUT KOA(D(PHUIIMEHT TEIMJIOMPOBOJAHOCTH PA3IMYHBIX BEIIECTB (METAILIOB,
HEMETAJIJIOB, )KMJIKOCTEH U Ta30B) OT TeMiiepaTypbl? OTBET 000CHOBATS.
12. ChopmynupyiiTe OCHOBHOM 3aKOH TEIUIONTPOBOTHOCTH. B uem ero cynHocTs?
13. KakoBbl =~ OCHOBHBIE  TPYOHOCTH  TEIUIOBBIX  pacyeToB IpU  MEpeHoce  Temsa
TEIIONPOBOAHOCTHIO?
14. Kak BiusieT (hopMa CTEHKU Ha BEIUYMHY €€ TEPMHUUECKOTO COMPOTUBIICHUSA?

N
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© o

JlabopaTopnasi padora Ne 5
«Onpenesenue ko3GpGuureHTa TEMI00TAAYM PU CBOOOTHON KOHBEKIIUN (METO/ CTPYHBI)»
1. Heas padorbl. OnpeneneHue SKCIEPUMEHTAIBHBIM IyTEM Ha JIa0OPATOPHOM YCTAaHOBKE
ko3 duimenTa TEIIOOTAaYN MPU CBOOOTHOW KOHBEKIIMM B HEOTPAHUYCHHOM ITPOCTPAHCTBE.
N3ydyenne metonuku oOpaOOTKU OMNBITHBIX JAaHHBIX C IPUMEHEHHEM TeOpuu Moao0us u
COCTaBIICHUSI KPUTEPUAIBHOTO YpaBHEHHUS 10 pe3yabTaTaM dKCIIEPUMEHTA.
. KonTposibHBIE BOIPOCHI.

2

1. Cdopmynupyiite nens 1abopaTopHOil pabOThl U MOSICHUTE, KaK OHA JOCTUTAeTCs?

2. HazoBuTe OCHOBHBIE Y3JIbl SKCIIEPUMEHTAILHON YCTAHOBKH U YKAKUTE UX Ha3HAYCHHE.

3. Kaxk onpenensercst cpeqHsisi TeMIeparypa CTpyHbI B JaHHON yCTaHOBKE?

4. Jlns gyero 3amepsieTcsi 6apoMeTpruecKoe AaBlieHHE B JaHHOU paboTe?

5. Kak ompezgensieTcss KOJMYECTBO TEIUIOTHL, OTAAHHOE CTPYHOM OKPYKAIOIIEMY BO3AYXY
MOCPEACTBOM KOHBEKIIMH?

6. Kak ompenensercs KOJIMYECTBO TEIUIOTHI, OTIAHHOE CTPYHOH OKpYKaIOIIEMY BO3IYyXY
MIOCPEACTBOM H3JIy4eHUS ?

7. UYro Takoe cBOOOHAS U BBIHY)KJICHHAsl KOHBEKIU?

8. KakoB ¢uznueckuii CMbICI U pazMepHOCTb K03 duineHTa TermmooTraun?

9. Kakue ¢akTopsl onpenenstoT UHTEHCUBHOCTh KOHBEKTUBHOTO TEII0O0OMeHa?

10. Yo Takoe KpuTEepHii Mo 100us?
11. Yro Takoe «ompeaensomnas TeMIeparypay u «omnpenessonuin» pazmep?



12. Kakue KpuTepun Ha3bIBAIOTCS «OTPEACISIOIIUMIY U «OTIPEIEIIIEMbIMU»?

13. lnst 4ero M Kak COCTABISIOTCS KpUTEpUANIbHBIC YPABHEHUS?

14. Kak ompenensiercs KOA(QOUIMEHT TEIIOOTAAYH 0 U3 KpUTepUalbHOrO ypaBHeHus? Uto
XapaKkTepu3yoT Kputepuu Nu, gr, pr?

JlabopaTropnasi padora Ne 6
«HccieqoBanue MpoUeccoB TeNMJ1000MeHa HA TOPU3OHTAIBLHOM TPYOONpoBoae»
1. Hean pabGorbl. I3yueHue mnpoueccoB TemiooOMeHa IpU CBOOOAHON M BBIHYKJIEHHOU
KOHBEKIIMM HAa TOPU3OHTAJIBHOM  TPyOONpoBOAE. OKCHEPUMEHTAIBHOE  OIpeelieHUe
KO3(1)(1)I/IIII/I€HTOB TCIJIOOTAAYU MW CpPaBHCHHUEC HX C BBIYUCICHHBIMU 110 KPpUTCPUAJIbHBIM
YPaBHEHUSM.

2. KoHTpoJibHbIE BONIPOCHI.

1. Chopmynupyiite nenp 1a00paTopHOil pabOTh U NOSICHUTE, KaK OHAa JOCTUTaeTcs?

2. HazoBure 0CHOBHEIE Y3JIbL BKCI'IepI/IMeHTaHI)HOﬁ YCTAaHOBKH U YKAKHUTC UX HASHAYCHUC.

3. Kakumu meTomamu u3mepseTcs Temineparypa B JaHHOW padore?

4. Kak uzmepsieTcst U peryaupyercs pacxo]l Bo31yxa B JaHHOU padoTe?

5. Tlo kakuM mpuU3HAKaM MOXHO CYJUTh O CTAIMOHAPHOM PEXHME TEIUIO0OMEHA C OKpYKAroIIei
cpenoit?

6. Kak OCYILIECTBIISIETCS BBIOOD KOHTPOJIbHOM 000J1049KH paccMmaTtpuBaeMoit

TEPMOJIMHAMUYECKON CUCTEMBI?

7. Jlafite (GopMyTHpOBKY W MaTeMaTHYeCKOE BBIPAKEHHUE YpPaBHEHHsS TIEPBOTO 3aKOHA
TEPMOIUHAMHKH, HCIIOJIB3YEMOTO JIJIsl PeIISHHSI 3a/1a49H JAHHOTO OITBITA.

8. Vkaxwure cmocoObl ONpENeCHUS BEIWYWH, BXOJAIIMX B ypaBHEHHWE |-TO 3aKoHa
TEPMOJUHAMHKHU, HCIOJb3YeMOTO Uil pEeUIeHUs 3aJayd JAaHHOTO OIbITa, C MOJHBIM
000CHOBaHHMEM HCIIOJIb3YEMbIX PACUETHBIX (POPMYIL.

9. Kakue cymiecTByIOT METO/IbI U PUOOPHI ATt U3MEPEHUs TeMIIEpaTypbl, JaBJIEHUS U pacxoaa?

10. Kak onpenensieTcst INIOTHOCTh BO3/IyXa B YCIOBHSIX J1a0OpaTOPHON YCTaHOBKHU?

11. Kakue Buabl KOHBEKLIUU CYIIECTBYIOT, B YEM UX paziuyue?

12. B yeM cymHOCTh "T€OpuH MOJ00uA" M KaK C €€ MOMOIIBI0 ONPEACIIIOTCS KOd(PPHUIIHESHTHI
TEIJIO0TAAYU ?

13. Kak cocraBnsitoTcsi KpuTepuaibHble ypaBHEHHUS?

14. CocraBbTe B 00IIEM BUJE KpUTEpHAJIbHBIE ypaBHEHUS AJISl BBIHY)KICHHOW M CBOOOIHOM
(ecTecTBEHHOM ) KOHBEKITUH.

15. KakoB (M3MYECKUN CMBICII KPUTEPUEB MOJA00MS, BXOASIIMX B ypaBHEHHUE IJII CBOOOIHOM
KOHBEKINU?

16. KakoB (husnueckuii CMbICII KpUTEPHUEB MOJ00US, BXOISAIINX B YpaBHEHHUE IS BBIHYKICHHOM
KOHBEKIINU?

17. Yro Takoe "onpenenseMbiii" u "onpenenasomuii" Kpurepui?

18. Kak BrIOupaeTcst onmpenesionii (XapakTepHblid) pa3Mep 1 OIpeesolas TemMnepaTypa npu
pacuere KpuTepueB moaoous?



7.4. Onucanue mokasarejeii u KpPpUTEPUEB OLICHUBaAHUSA KOMIIETEHIIUHA Ha PA3IUYHBIX 3Talax HX q)OpMI/IPOBaHI/Iﬂ, OIMHUCaHUuEC HIKAJIbI

OLleHNBaHHUA.
Tabanna 7
Kpurtepun oueHuBanus pe3yaibTaToB 00y4eHMS HaumenoBanue
I[InanupyeMble pe3yJIbTATHI OCBOEHHSI KOMIIETEHIIAH MeHee 41 6a/10B 41-60 6amnoB 61-80 d6as10B 81-100 6annoB OIIEHOYHOT 0
(Hey/10BJIETBOPUTEIBHO) | (YA0BJIETBOPUTEIHHO) (xopo1io) (OTIMYHO) cpeacTBa
Iudp komnerenuun: OIK-2 criocoOeH mob30BaThC MPOrPaMMHBIME KOMIUIEKCAMH, KaK CPEACTBOM YIIPABJICHUS M KOHTPOJIS, COITPOBOXKICHUS TEXHOJIOTUYSCKUX
MIPOIECCOB HA BCEX CTAJUAX pa3pabOTKH MECTOPOXKICHUH YIIIEBOJIOPOJIOB M COMYTCTBYIOIIMX MPOIIECCOB
3HATh: OCHOBHBIC 3aKOHBI M PACUETHBIC COOTHOIIICHUS
TEPMOJMHAMUKM M TEIUIONEpeAayd; Ha3HauyeHUE,
COCTaBbl M CBOMCTBA PabOYMX TEJ TEIJIOBBIX JIBUTATEICH CdopmupoBaHHEbIE, ChopMHUpOBAHHbIC
1 XOJNIOAWJIbHBIX  MAalllMH; OCHOBBI  OIpEJEIeHUs] HO COZEpKaIIne
o ®parmenTapHblie 3Hanus| HenonHbie 3HaHUS CHUCTEMaTUYECKHE
TepMOIII/IHaMI/IlIe(iKI/IX U TEeIo()U3MUECKUX CBOKMCTB OTIIeTBHBIC TTPOOEITHI SHAHS
ra3oB, JKUJIKOCTEN U TBEPIBIX TEN; 3HAHUS
MPUHLMIIBI paboTHI TEIJIO3HEPTETUUECKUX u
TEII000MEHHBIX YCTaHOBOK KOHTPOJIUPYIOIIHNE
YMeTh: pacCunThIBAThH U aHATU3UPOBATH TEMIIEPATYPHBIE MaTepHalIbl 110
PSKUMBI  CHCTEM MW OOOpPYyIOBaHHUS JOOBIYH W JIHUCUATUINHE,
epepabOTKH  YTIIEBOAOPOMIOB; YMETHh  ITOJIb30BATHCS VMEHHA TOTHELE, 3aJTaHUS zois
TEPMOANHAMUYECCKUMU CXEMaMH, JAarpaMMaMHu, CdopMupoBaHHBIE| KOHTPOJIBHOM
N YacTuuHble YMEHUSA Henonusle ymeHnus JIONYCKaroTCA
rpadukamMu M TaOIUIAMH TEIIOQU3MUECKUX CBOHCTB YMEHUS paboThI, 3aaHUS

BEIIECTB M Ta30B IIPOBOAWUTH TEPMOIMHAMUUYCCKUH
QHAIN3 TIPOIIECCOB; IMPHUMEHSATh YPaBHEHUS TEIUIOBOTO
pacyera TemI000OMEHHBIX aIlllapaToB.

HEOOJIBIINE OIINOKHU

1151 TabopaTOpHOI
paboThI, TECTOBBIE
3aJ]aHusl, TEMBI

Baagerb:  HaBeIKaMH ~ pabOTBI €  OCHOBHBIMH
POCCHHCKMMH ®  3apyOeKHBIMH  TpUOOpaMul s
OIpeNeNeHNs TEPMOANHAMUYECKIX U TEIUTO(PH3NIECKUX
CBOICTB ra3oB, >KHUJKOCTEH U TBEPABIX TEN; METOIUKAMU
COCTaBJICHHS DHEPTETHYECKUX M TEIUIOBBIX OallaHCOB
DHEPTOTEXHOMOTUYECKHX TIPOIECCOB B HedTerasoBoii
0Tpaciii; METOIaMHU pacyueTa TEIVIOBBIX PEKUMOB CHCTEM
1 O0OpYHOBaHWS; YCIIOBUSMH OJIHO3HAYHOCTH HIIH

KpacBbIMHU YCJIOBUSAMH ITPOLECCA TCIIONPOBOAHOCTHU.

YacTr4HOE BIIaICHUE
HaBBIKAMH

Hecucrematnueckoe
MIPUMEHEHVE HaBBIKOB

B cucrematnaeckom
MIPUMEHEHUH
HaBBIKOB
JTOITYCKAIOTCSI
MPOOeTBI

Ycnenmnoe u
CHCTEMATHYECKOE
MIpUMEHEHHE
HaBBIKOB

pedepatos,
JIOKJIaJIOB




8. OcodenHocTn peaim3aluy IMCHUIIJIMHBI IJISI THBAJIU/I0B U JIUIl C OrPAaHUYCHHBIMUA
BO3MOKHOCTHMMU 310POBbA

JUig oCylecTBIAEHUS MPOLEAYP TEKYILEro KOHTPOJISI YCIEBAEMOCTH M IPOMEXKYTOUYHOMN
aTTecTalMd OOYYaloOIIMXCsl CO3JaHbl (POHABI OLIEHOYHBIX CPEJACTB, AMANTHPOBAHHBIC IS
WHBAJIUAOB U JIMIl C OTPAaHUYEHHBIMM BO3MOXKHOCTSIMH 3/0POBbSI U IO3BOJIAIOIINE OLIEHUTH
JIOCTI)KEHHE MMH 3aIUTaHUPOBAHHBIX B OCHOBHOHM 00pa30oBaTeNbHOW MPOTpaMMe pe3yabTaToOB
o0y4eHHs: ¥ YPOBEHb C(POPMHUPOBAHHOCTH BCEX KOMIIETEHIIHH, 3asIBICHHBIX B 00pa30BaTeIbHOM
nporpamme. @opma MpoBeneHUs TEKyLled arTecTaluu Ul CTYAEHTOB-WHBAJIUI0B
YCTAQHABJIMBACTCSI C YYETOM HWHIMBHIYAIBHBIX NCHXO(HU3MUECKHMX OcoOeHHOCTeH (yCTHO,
IIMCBMEHHO Ha OyMmare, NMMCbMEHHO Ha KOMIIbioTepe, B (opMe TecTupoBaHus H T.11.). [lpu
TECTUPOBAHUU JJs1 CIA00BUIAIIMX CTYAEHTOB HCIOJIB3YIOTCS (DOHIBI OLIEHOYHBIX CPEACTB C
YKpYIHEHHbIM  wmpudpTtoM. Ha »5K3aMeH mpuriamaercss CONPOBOXKIAIONINKM, KOTOPBIH
ofOecrieunBaeT TEXHUYECKOE COMPOBOXKACHUE CTyAeHTY. [Ipu HE0OXOAMMOCTH CTYAEHTY-
MHBAJIUAY MPEIOCTABISAETCS JAONOJHUTENBHOE BpeMsl Ul TIOJrOTOBKM OTBETa Ha dK3aMeHe (MU
3adere). OOywaromuecs ¢ OTPAHHUYECHHBIMH BO3MOXKHOCTSMU 3J0POBBS W OOydaromuecs
MHBAJIUBl 00ECIEeYMBAIOTCS IMEYaTHBIMU U 3JIEKTPOHHBIMH 0OO0pa30BaTEIbHBIMU pECYypCaMU
(mporpammbl, yueOHBIE MOCOOMS M CAMOCTOATENbHOM paboTel M T.A4.) B (¢dopMmax,
a/IalITUPOBAHHBIX K OTPAaHUYECHUSAM UX 3/10POBbS U BOCHPUATUS HHPOPMAIUH:

1) u1s ”HBAJIMJOB U JIMI] C OTPAaHUYEHHBIMUA BO3MOXKHOCTSIMU 3/10POBbSI 110 3PEHHIO:

- A cJenbIX: 33/1aHus JUIS BBINOJHEHUS HAa CEMUHApax M MPAKTHUECKUX 3aHSITHUSIX
opopMIISIFOTCST penbeHO-TOUeUHBIM MIpUGTOM bpaiinsg wnu B BUJE 3JIEKTPOHHOTO JTOKYMEHTA,
JOCTYITHOTO C IMOMOIIBI0 KOMIIBIOTEPA CO CIIEHUAIU3UPOBAHHBIM IPOTPaMMHBIM O0OecrieueHneM
IUISL CIIETBIX, JTU00 3aUUTHIBAIOTCS ACCUCTEHTOM; IMCbMEHHBIE 331aHNUs BBINOJIHAIOTCS Ha Oymare
penbedHO-TOUeuHbIM wIpudTOM bpaiing uam Ha KOMIBIOTEpE €O CHEHHMATM3HMPOBAHHBIM
IIPOrpaMMHBIM 00€CIIeUeHUEM VIS CIETBIX JIN0O0 HAJUKTOBBIBAIOTCS ACCUCTEHTY; 00y4YarouMes
IUIL BBINIOJIHEHUS 33JaHus IPU HEOOXOJMMOCTH NPEAOCTABIAETCS KOMIUIEKT MUChbMEHHBIX
IPUHAIEKHOCTEN U Oymara Juid 1McbMa pelibe(pHO-TOUeUHbIM HIpudTOM bpaiins, kommnberorep co
CIELUAIU3UPOBAHHBIM IPOrPAMMHBIM O0ECIIEYEHUEM /IS CIIETIBIX;

- 1J1s c1adoBUAAIMX: 00eCrieunBaeTCs WHANBUAYAIIbHOE PAaBHOMEPHOE OCBELICHHUE HE
meHee 300 urokc; oOydaromiMMcs A BBINOJHEHUS 3aJaHus INpU  HE0O0XOAUMOCTH
IIPEJOCTABIISIETCS YBEIMYMBAIOILEE YCTPOMCTBO; BO3MOYKHO TAK)KE MCII0JIb30BaHUE COOCTBEHHBIX
YBEJIMYMBAIOLIUX YCTPONCTB; 3a/laHUs JUIsl BBIIIOJHEHMS 3alaHUi 0(OPMIISIOTCS YBEJINYEHHBIM
mpudTOM;

2) A7 MHBAIUIOB U JIML C OTPAaHUYEHHBIMHU BO3MOXXHOCTSIMU 3/I0POBbsSI IO CJIYXY:

- JUIA TJIYXHX M caalocablIamuX: 00ecneunBaeTcs Haludue 3BYKOYCHIIMBAOLICH
anmaparypbl  KOJUIGKTUBHOIO  TOJIb30BaHUS, INPU  HEOOXOJUMOCTH  OOyYaroluMcs
IPEJOCTaBIsIeTCs  3BYKOYCWIHMBAIOIIAs — ammapaTypa  WHAMBHMIYalIbHOTO  IOJb30BAaHUS;
IIPEJOCTABIISIIOTCS YCIYTH CYpIOTIEPEBOTUMKA;

- VISl CJIENOIJYyXHX JIOIYyCKaeTcs NPUCYTCTBHE ACCHUCTEHTA, OKAa3bIBAIOLIEIO YCIYI'H
TU(IIOCYpIOTIEPEeBOUMKA (IOMUMO TPEOOBAHHM, BBIMOIHAEMBIX COOTBETCTBEHHO ISl CIICIIBIX U
TIIyXUX);

3) Ui JMII C TSOKENBIMU HapyLIIEHUSAMHU PEUH, TIyXHX, cIa0OCHbIIIalUX JEKIIUH U CEMUHAPHI,
IIPOBOJIUMBIE B YCTHOI (popMe, MPOBOAATCS B MUCbMEHHOH (opme;

4) 17151 MHBAJIMJIOB U JIMII C OTPAHUYEHHBIMU BO3MOYKHOCTSIMU 3710POBbS, MMEIOIIMX HAPYLIEeHUsI
ONOPHO-IBUIATEJbHOI0 aNlNapaTa:

- JUid JMI C HapyleHUsIMM OIOPHO-ABUTATENILHOIO ammapara, HapyleHUsIMU
JIBUTATENIbHBIX (YHKIMH BEpXHUX KOHEUHOCTEH MM OTCYTCTBHEM BEPXHHX KOHEUHOCTEHl:
MUCHMEHHBIE 33JIaHUs BBIIOJHSAIOTCS HAa KOMITBIOTEPE CO CINELUAIN3UPOBAHHBIM MPOrPaMMHBIM
o0ecrieyeHreM WM HaJUKTOBBIBAIOTCS ACCUCTEHTY; BHITIOJIHEHHE 3a/JaHU (TECTOB, KOHTPOJIBbHBIX
paboT), MpoBOAMMBIE B IMCbMEHHOH (popMe, TPOBOIATCS B YCTHOI (hopMe myTeM orpoca, Oecebt

¢ 00yJarommmcs.



10.

11.

9. YueOHO-MeTOAUYECKOE U MH(POPMAIHOHHOE 00ecTieYeHHe TUCIIUIIIHHbI

9.1 JIuteparypa

a) OCHOBHAas1 JIMTeparypa
Anzapees B.B. Temnorexanka [DnekTpoHHBIH pecypc]: yueOHuk/ AnnpeeB B.B., JleGenen
B.A., CnecuBues b.M.— DOnexrpon. tekcroBble naHHbie.— CII0.: HaumnonaneHbIi
MUHEpaIbHO-ChIpheBOi  yHuUBepcuteT «lopubrity, 2016.— 288 c.— Pexum nocryma:
http://www.iprbookshop.ru/71706.html.— 3BC «IPRbooks»
Texaudeckass TepMOJWHAMUKA W TEIUIOTEXHHUKA [DJIEKTPOHHBIH pecypc]/ — DIeKTpoH.
TeKCTOBBIE aHHble. XanieHKo A.A., Kanmunnuenko M.IO., Bucnory3os A.H.— CraBporob:
Cesepo-KaBkasckuii ¢enepanbubiii  yauBepcuter, 2017.— 107 c.— Pexum pocryna:
http://www.iprbookshop.ru/75606.html.— 5BC «IPRbooks»
Pacuer TemaoBBIX MPOILIECCOB U YCTAHOBOK B MpUMeEpax U 3adadax [DIeKTpOHHBINA pecypc]:
npaktuky™m/ Illanait B.B., Muxaiinos A.I'., batpakos II.A., Tepebunos C.B., Cnobonnna
E.H..— DnextpoH. TekcToBble faHHbIe.— OMCK: OMCKMI roCyAapCTBEHHBIM TEXHUYECKHI
yauBepcuteT, 2015.— 120 ¢.— Pexum moctyna: http://www.iprbookshop.ru/58098.html.—
OBC «IPRbooks»
Manas 3.M. Texaudeckas TEIUIOTEXHUKA [ DIIEKTPOHHBIN pecypc]: yaeOHoe mocoodue/ Mamas
O.M., TomukoB J[.B.— OmnektpoH. TtekcToBele JaaHHble.— CaparoB: CapaToBCKUI
rOCyJapCTBEHHBIN TeXHIUECKHH yHuBepcuteT uMenu 10.A. INarapuna, DbC ACB, 2014.— 90
¢c.— Pexxum nocryma: http://www.iprbookshop.ru/80120.html.— 9BbC «IPRbooks»
Mpakna A.H. Pacuer TenminosHEpreTMHYECKMX YCTAaHOBOK IPOMBIIIEHHBIX HPEANPUATAN
[DnexkTpoHHbIN pecypc]: mpakTukym/ MpakuH A.H.— DneKTpoH. TEKCTOBBIE JaHHbIC.—
CaparoB: CapaTOBCKMI TIOCYIapCTBEHHBIM TEXHMYECKU yHUBEpcUTeT uMeHu [O.A.
l"arapuna, ObC ACB, 2015.— 24 c— Pexum JOCTyTA!
http://www.iprbookshop.ru/76510.html.— 3BC «IPRbooks»
Huxomaes FO.E. Temnmodukanus v TemaoBwie ceTH [DJIEKTPOHHBIN pecypc]: MpakTHKym/
Huxkonaes 10.E., BioBenko N.A.— DnekTpoH. TekcToBbIe JaHHbIe.— CapaToB: CapaToBCKHil
roCyJIapCTBEHHBIN TeXHUYeCKui yHuBepcuteT umenu F0.A. I'arapuna, O6C ACB, 2015.— 36
¢c.— Pexum nmoctyna: http://www.iprbookshop.ru/76520.html.— 3BC «IPRbooks»

0) 10MOJIHUTE/IbHAS JIUTepaTypa:

CrosnoB H.U. Teopernueckue OCHOBBI TEIUIOTEXHHKHU (TEXHUYECKassh TEPMOIUHAMHUKA U
TEIJIoMaccooOMeH) [DIeKTpoHHBIN pecypc]: yueOHoe mocoome/ CrosHoB H.U., CmupHOB
C.C., CmupHoBa A.B.— DnekTpoH. TekcToBble JaHHbIe.— CTaBpomnodib: CeBepo-KaBkazckuii
(dhenepanbHbIN YHUBEPCHUTET, 2014.— 226 c— Pexum JOCTYyTa!
http://www.iprbookshop.ru/63139.html.— DBC «IPRbooks»
Heprorun B.B. TemnomaccooOmeH [DnekTpoHHBIH pecypc]: ydueOHoe mocobue/ Jleprorun
B.B., BacunseB B.®., Vismepa B.M.— OnektpoH. TekctoBbie maHHbie.— CII16.: CaHKT-
[TeTepOyprckuil ToCyIapCTBEHHBIN apXUTEKTYPHO-CTpOouTENbHbIN yHUBepcurer, O6C ACB,
2016.— 244 c.— Pexum pocrtyma: http://www.iprbookshop.ru/74378.html.— 3BbC
«IPRbooks»
TennoBble yCTaHOBKM M OCHOBBI TEIUIOTEXHUKH [DJIEKTPOHHBIA pecypc]: 1abopaTOpHBIit
npaktukym/ H.IL. KyzmespoBa [m np.].— OnekTpoH. TekcToBble HaHHble.— benropon:
benropoackuii rocyaapcTBeHHbIM TexHonornueckuii yausepcurer um. B.I'. [llyxosa, ObC
ACB, 2017.— 95 c.— Pexum mocryma: http://www.iprbookshop.ru/80525.html.— 5BC
«IPRbooks»
Typnyes P.A-B., Manaea M.3. Meroauueckue ykazanus // TepMonuHamMHuyecKkue
napaMeTpsl M MPOLECCH UACATBHBIX I'a30B. 3aKOHBI MJICANBbHBIX T'a30B U Ia30BbIE CMECH.
I'THH - 2005, 44 c.
Hcaes X.A., Enemyp3aee A.A. Meroauueckue ykazanus //TemnoBoil — pacuer
napore”eparopa.- [THH - 2002, 21 c.



12. Typnyes P.A-B., ManaeBa M.3. Meroaudeckue ykazanwsi// Bropoii 3aK0H TepMOAMHAMHUKH.
Peanbnblie ras3sl (mapel) u ux ceoiicrea. [THU -2005, 18 c.

13. Typnyes P.A-B., MagaeBa M.3. Mertonuueckue ykazanusi// OCHOBHbBIE 3aKOHBI TEIUIOOOMEHA.
I'THMU - 2005, 25 c.

B) IPOrpaMMHOe 1 KOMMYHHUKALIMOHHOE 00ecreyeHme

1. DnexTpOHHBIM KOHCHEKT JIEKIMH M 3JIEKTPOHHO-OOYYaromUi KOMIUIEKC IO JUCLUIUINHE
«TexHudeckas TepMOIMHAMHKA U TETIIOTEXHUKA

2. TecTsl U1 KOMITBIOTEPHOTO TECTHPOBAHUS CTYIEHTOB.

r). HUumepnem pecypc - WWW.QStou.ru snexkmpounas ouonuomexa I6C «IPRbooksy,
«Koncynomanm cmyodenma, <ibooks»

NuTepHeT-pecypcsl
thermophysics.rusmodules.php?name=PagesAd&pa...pid...
book-pdf.org>physics/file6014.html
fondknig.comymain...termodinamika i teploperedacha...
eknigi.orgrnauka_i...termodinamika-i-teploperedacha...
msmakarov.narod.ru>html/ctheme.html
teplotexnika.ucoz.ru»load/1
techliter.ruy...lekcii/termodinamika. ..teploperedacha. ..
termopower.rwtehnicheskaya-literatura/126-lekcii. ...
booksgid.comy...tekhnicheskaja-termodinamika-i.html
eknigi.org>nauka_i...termodinamika-i-teploperedacha...
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9.2. Meroanuyeckue YKa3aHus M0 OCBOEHHIO TUCIUIIMHBI (IPUJIOKEHHE)

10. MaTepuajibHO-TeXHUYECKOe o0ecnedeHne JUCIUNINHBI
1. Knacc ¢ mepcoHambHBIMH KOMIBIOTEpAMH ISl IPOBEICHUS TPAKTHYCCKUX 3aHATHHA U
BUPTYaJIbHBIX JIAOOPATOPHBIX PaboT.

Tensorexunka (Hamuuue odopynosanus u TCO)

1 JlaGopaTtopHubiii koMIuieke "Temnonepenada npu kousekiuu u 0oayse" TIIK-010-9J1P-
01
(9 nabopatopHBIX paboT)

1. Temuonepeaaya Mpu KOHBEKIMU 1 001yBe cTepxHs (Pearvhas)

2. Temnonepenaua nmpu KOHBEKIIUH U 00/1yBe paauaropa (Pearvhas)

3. Temnonepenaya nmpu KOHBEKIIUK U 00/1yBe 1iapa (Peaibhast)

4. Temnonepenaya Npy KOHBEKIIUHU U 001yBe miactuHbl (Pearvhas)
2 YueOHo-nabopatopHbliii komruieke «TernmooOmeHHuKN» (4 1a00paTOPHBIX PaOOTHI)
1. Uccnenoanue TpyOuaroro terooOMeHHuka (PeanbHas)
2. HccnenoBaHue TUIACTHHYATOTO TEIIOOOMEHHUKA (Peanbras)
3 BupTtyansHbiii mporpaMMHblil 1abopatopHbii komiieke "Temnorexnuka" (6 1adop.
paboT)
BJIP_Ne/. IlepBblii 3aKOH TEPMOAVMHAMHUKY B IIPUIIOKEHUHN K PEILIEHUIO OJTHOTO U3
BHJIOB TEXHUYECKHUX 3a7a4;
BJIP Ne2. OnipeneneHuie napaMeTpoB BIAKHOTO BO3/1yXa;
BJIP Ne3. UccnenoBanue mpolrecca MCTEYEHHUs BO3/yXa Yepe3 CYKUBAIOIIEECs COIIO;
BJIP Ne4. Onpenenennie kodhduiiMeHTa TemIonpoBOHOCTH TEMION30ISIIMOHHOTO
Marepuana;
BJIP MNe5. TennooTaada BEpTUKAIBHOTO [IUJIMH]IpA MPU €CTECTBEHHOW KOHBEKIINU;
BJIP MNe6. UccnenoBanue mpoieccoB TEMI000MEHa Ha TOPH30HTATLHOM TPYOOIIPOBOJIE.
4 Buptyanbubiil yueOHbINH KoMIIIEKC «TenaoBbIe 371eKTPOCTaHIIUM



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

KommuiekTt miakaroB 560x800 MM, M300pakeHrne HaHECEHO Ha IIACTHKOBYIO OCHOBY
TouHON 4 MM 1 pazmepom 560x800 mm. M300pakenne o0maaeT BOIOCTORKUMU
cBoiicTBaMH. KaxK/Ip1il IJ1akaT UMEET AJIEMEHTBI KPEIUIEHUS K CTEHE.

5.1 | Texnuueckas trepmoauHamuka (16 mr.)

5.2 | «TemomaccooOmen» 16 mir.

6 DJIeKTPOHHbBIE IUIaKaThl JleMOHCTpallMOHHbIE KOMIUIEKCHI Ha 0a3e MyJIbTUMEIna-
MpoeKTopa (KOMIUIEKT 3JICKTPOHHBIX 11akatoB Ha CD, mynsTuMeaua-npoektop BENQ,
HOYTOYK, 9kpaH 1,5x1,5 m):):

a. Texnuueckasi repmoinHaMuKa (86 1mir.)

0. Tenmomaccoodmen(122 mir.)

IIpe3enTanmu:

1 Termmonepenaya

2 TenioBble 1 ATOMHBIE 3IEKTPOCTAHIMH

3 JIBurarenu BHYTPEHHEr0 CrOpaHusl

4 DU3MKO-XNMHYECKHE OCHOBBI COBPEMEHHOM SHEPIEeTUKHU

5 DHeprocOepeXeHUe U €€ poJib B )KU3HU 001ecTBa (52 crnaiioB);

6 Meponpusitus o s3HeprodhHEKTUBHOCTH U dHEprocoepexennto (20 cnaioB);

7 Oco0eHHOCTH peanu3aluy IporpaMM SHEProcOepekeHNs U YHEPreTHUECKOM
s dekTUBHOCTH A5 OOKETHBIX opranuzanuii (9cnaiiion);

8 Oueprobanancsl TOP ux coctosHue n knaccuduxanus (11 craiios);

9 PacueTHbIil aHanM3 YHEPreTUYECKUX MOTOKOB M OanaHcoB (11 ciaiimoB)




Ipunoxenune
Metoanyeckue yKa3aHHs 110 OCBOCHHIO U CHMIIIMHbBI
«TemnorexHnka»
1. MeTonnyeckne yKazaHus VI 00y4alOIIMXCS M0 NVIAHUPOBAHUIO M OPTraHU3ALUH
BpeMeHH, He00X0AUMOT0 VISl OCBOCHHUS TUCHHUILINHBI.

W3ydyeHue pekoMeHJyeTcss HayaTb C O3HAaKOMJIEHMS ¢ paboyeil  mporpamMmoit
JUCLMIUIMHBIL, €€ CTPYKTYpOll M COJEp)KaHueM paszienoB (Mojmysei), (OHAOM OLEHOUYHBIX
CPEICTB, O3HAKOMUTHCA C Y4YEOHO-METOJIMYECKMM U HH(POPMALMOHHBIM 00€ecleYeHHEM
JUCLMIUIAHBIL.

Hucnummaa  «TermoTexauka» coctouT w3 18 CBA3aHHBIX MEXIy COOOI0 TeM,
o0ecTeunBaroIUX MOCIEI0BATENIFHOE N3yUCHNE MaTepraa.
OO6yuenue o aucuuIuinHe «TernnoTexHuKa» oCylecTBIsIeTCs B CAeAYIOMUX (hopmax:

1. AynuropHble 3aHATHS (JEKIUU U Ja00PATOPHBIX 3aHATHUSA).

2. CamocrosTenbHast paboTa cTyleHTa (MOATOTOBKA K JICKIHSAM, MPAKTHYECKUM
3aHATUSIM, TECTaM, pedepaTaM, U HHIUBUIyallbHAs KOHCYJIbTALUs C IPETOAABaTEIIEM).

3. HnTtepakTuBHBIE (OPMBI MPOBEIACHUS 3aHATUH (KOJUIOKBUYM, JIEKIIHSI-THCKYCCHSI,
TPYNIOBOE peleHue Keiica u Jip.¢hopmsl).

VY4eOHpIil MaTepHuall CTPYKTYpUPOBaH M HW3YYE€HHE JUCHMIUIMHBI IMPOU3BOJUTCS B
TEMaTU4YeCKO! MmocineaoBaTeaIbHOCTH. KakIoMy IpakTHUECKOMY 3aHSITHIO U CAMOCTOATEILHOMY
M3YYEHHUIO MaTepHalia IpeaIecTBYeT JeKIus o faHHou Teme. O0ydaromuecs caMOCTOATEIbHO
MIPOBOJAT MPEIBAPUTENBHYIO MOATOTOBKY K 3aHSATHIO, MPUHUMAIOT aKTUBHOE U TBOPUYECKOE
ydactue B 00CYXJAEHUH TEOPETUUECKUX BOIPOCOB, pa3dope MpoOIeMHBIX CUTYallUui U TIOUCKOB
nyTel ux pemenus. MHorue npo6iemMsbl, n3ydaeMble B Kypce, HOCAT AUCKYCCHOHHBIN XapakTep,
YTO MpeJrnoiaraeT UHTEPaKTUBHBIN XapaKTep MPOBEACHUS 3aHITUNA Ha KOHKPETHBIX IpUMeEpax.

Ornrcanue mocyIeI0BaTeILHOCTH JIEHCTBUIM 00YJaroIerocs:

[Ipn u3ydyeHuu Kypca cieAayeT BHHUMATENIbHO CIyIIaTh M KOHCIIEKTHPOBATh MaTepual,
U3JlaraéMblii Ha ayAUTOPHBIX 3aHATUAX. JlJI1 ero MOHMMAaHHUA M Ka4eCTBEHHOTO YCBOCHHS
PEKOMEHIYEeTCS CIIEYIONIasi MOCIEA0BATEIbHOCTD JICHCTBUIA:

— Ilocne okoH4yaHus y4eOHBIX 3aHATUH ISl 3aKpEIUICHNs MaTepuaia MpoOCMOTPETh U 001yMaTh
TEKCT JIKIMH, MPOCIYIIaHHOW CerojHs, pazoopaTh paccMoTpeHHble mpumepsl (10 — 15
MHHYT).

— Ilpu moaroToBke K JIEKLIHUU CJIEAYIOIIErOo JHS MOBTOPUTH TEKCT MpPEbIAyIIeH JEeKIuH,
OlyMaTh O TOM, Kakast MOKeT ObITh cieayromas tema (10 - 15 munyr).

— B teuenue Hemenu BHIOpaTh BpeMs s pabOThI ¢ IuTepaTypoil B oubiauoreke (mo 1 gacy).

4. I1pu moAroTOBKE K MPAKTHUYECKOMY 3aHSATHIO IOBTOPUTH OCHOBHbBIE MIOHSTHUSA 110 TEME,
M3Y4YUTh TpUMEphl. Pelias KOHKPETHYIO CHUTYaluio, - TPEIBAPUTEIbHO TMOHATH, KaKOMH
TEOPETUYECKUI MaTepHal Hy>KHO UCIIONIb30BaTh. HaMeTuTh miiaH pelieHus, monpoooBaTh Ha ero
OCHOBE peluTh | - 2 mpakTuyecKkue cUTyaruu (J1ad.padboTsl).

2. Meroanuyeckne yka3zaHusi N0 padore o0y4yaluMxcsi BO BpeMsi IpPOBeleHUs!
JEeKIUA.

Jlekiuu  gar0T OOY4YaIOIIMMCS CHCTEMAaTU3UPOBAHHBIE 3HAHUA 1O JUCHUIUIMHE,
KOHIICHTPUPYIOT UX BHUMaHHE Ha HauboJjiee CIOXKHBIX U BaXKHBIX Bompocax. JIekunn oObIvHO
U3JIaraloTcsl B TPAJUIMOHHOM MM B NpoOjIeMHOM cTuiie. Il CTyZIEeHTOB B OOJIBLIMHCTBE
ciyyaeB B npoOneMHoM cTuiie. [IpoGnemMHBbI CTUIb MO3BOJSET CTUMYJIUPOBATH AKTHBHYIO
MO3HABATEIbHYIO JAEATEIBHOCTh OOYUYAIOUIMXCSl M MX MHTEpeC K AUCHUIUINHE, (OPMHPOBATH
TBOpYECKOE MBbIIIJIEHHE, Npuderarb K MPOTUBONOCTABICHUSAM U CpPaBHEHMsIM, JejaTh
0000I11eHNs, aKTUBU3UPOBAaTh BHUMaHHE OOYYAIOIIUXCS IYTEM IIOCTAaHOBKHM MPOOIEMHBIX
BOIIPOCOB, MOOLIPSTH TUCKYCCHIO.

Bo Bpemsi JIEKIIMOHHBIX 3aHATUI PEKOMEHAYETCS BECTH KOHCIIEKTHPOBaHHE y4eOHOTO
MaTepuasa, oopamaTh BHUMaHue Ha (OPMYIHPOBKU M KaTETOPHM, PACKPHIBAIOIIUE CYTh TOTO
WJIM UHOTO SIBJICHUS, WM MIPOIIECCOB, BHIBOJIBI M MPAKTUYECKHE PEKOMEHIALINH.

KoHcnekr nekuuu Jrydiie noapasaensiTh Ha IMyHKTHI, COOJI01ast KPAaCHYIO CTPOKY. DTOMY



B Ooipmiol creneHH OyayT CrmocoOCTBOBATH BOIPOCHI IUIAHA JIEKIHMH, IPEIOKEHHBIC
npernoaasatensiM. Crenyer oOpaiiare BHUMaHME Ha AaKIEHTBI, BBIBOJBI, KOTOPBIC JEJaeT
Mpero1aBaTelib, OTMeuasi HanboJiee BaKHbIE MOMEHTHI B JICKIIMOHHOM MaTepHaje 3aMeYaHusIMU
«BAXKHO», «XOpOILIO 3allOMHUTB» U T.I. MOXHO JenaTh 3T0 U C IOMOILIBIO Pa3HOLBETHBIX
MapKepOB UJIM pydeK, NOAYEPKHUBAsi TEPMUHBI U ONIPE/ICIECHHUS.

LemnecooOpa3zno pa3zpaboTaTh COOCTBEHHYIO CHCTEMY COKpalleHHid, abOpeBHaTyp u
cuMBOJIOB. OJHAaKo Mpu AajbpHEHIIed padoTe ¢ KOHCHEKTOM CHMBOJBI JIydllleé 3aMEHMTb
OOBIYHBIMH CJIOBAMH JIJIs1 OBICTPOTO 3PUTEILHOTO BOCTIPUSTHS TEKCTA.

PaboTas Hajq KOHCIIEKTOM JIEKIMHA, HEOOXOIMMO HCIIOJIB30BaTh HE TOJIBKO OCHOBHYIO
JUTEpaTypy, HO U Ty JIUTEPATYpPy, KOTOPYIO IOIMOJHUTEIBHO PEKOMEHJOBAJ MPENO0/1aBaTEb.
NMmeHnHoO Takas cepbe3Hasi, KpONOTINBas padoTa ¢ JEKIMOHHBIM MaTepUaIoM MO3BOJIUT IIyOOKO
OBJIAJIETh TEOPETUYECKUM MaTEPUATIOM.

Temartuka nexkuuii gaercs B paboueil mporpamme JAUCHUTIINHBIL.

3. Mertoauyeckue yKa3aHus o0yyaromumcs no MOAr0TOBKE K
NPAaKTHYeCKUM/CeMHUHAPCKHUM 3aHATHSIM.

Ha npakrtuueckux 3aHATHUSX MPHUBETCTBYETCS AaKTHUBHOE Y4YacTHE B OOCYXKJIEHUU
KOHKPETHBIX CHUTYyallUl, CIOCOOHOCTh HAa OCHOBE TMOJYYEHHBIX 3HAaHMM HaxXOoIUTh HamOojee
3¢ deKTUBHBIE PEIIeHHs] TOCTABIEHHBIX TPOOJIEM, YMETh HAXOIUTH MOJIE3HBIN TOTIOTHUTEIbHBIH
MaTepual o TEMaTHKE CEMUHAPCKUX 3aHATHI.

CryneHTy peKOMeH1yeTcs CIeyIolIas CXema MOArOTOBKU K CEMHUHAPCKOMY 3aHSTHIO:

1. O3HakomileHHE C MJIAHOM MPAKTHYECKOTO 3aHSTHS, KOTOPBIA OTpa)kaeT cojep)KaHue
MPEI0KEHHON TEMBI;

2. [IpopaboTaTh KOHCITEKT JICKITUH;

3. [IpounTaTh OCHOBHYIO U JOTIOTHUTEIBHYIO JIUTEPATYDPY.

B mpomecce moAroTOBKM K MPAKTHYECKUM 3aHATHSAM, HEOOXOIUMO OOpaTHTh 0co00e
BHUMAHHME Ha CaMOCTOSITEJIbHOE M3YYEHHUE PEKOMEHJOBAHHOW IuTepaTyphl. [Ipu Bcel moaHOTE
KOHCIIEKTUPOBAHUA JIEKIIMM B HEHl HEBO3MOXHO H3JIOKUTh BECh MaTepuan H3-3a JIMMUTA
ayIUTOPHBIX YacoB. [loaTomMy camocTrosiTenbHas padboTa ¢ yueOHUKaMu, YICOHBIMH TTOCOOUSIMU,
HAy4YHOM, CIPABOYHOM JMTEpATypOH, MaTepuajiamMu MEepUOIMYecKuX u3nanuii u HMHTepHeTa
sBisgercs Hanbosee Y3PPEeKTUBHBIM METOIOM IMOIYy4YEHHUs JOMOJIHUTEIbHBIX 3HAHUMN, TI03BOJISET
3HAYUTENIIBHO AaKTUBU3UPOBATh IMpOLIECC OBNaJeHus uHpopMaluel, crnocoOcTByeT 0Oosee
rIyOOKOMY YCBOEHHMIO H3y4yaeMOro MaTepuaina, (opMHpyeT y CTYIACHTOB OTHOLIECHHE K
KOHKpeTHOM mpoOieme. Bce HOBble MOHATUS O H3ydyaeMoil TeMe HeoOXOIUMO BBIYYHTH
Hau3yCThb M BHECTH B TJIOCCApHUil, KOTOPBHIN 11€71€c000pa3HO BECTU C CaMOro Haydaja MU3y4yeHHs
Kypca;

4. OTBETUTH HA BOIIPOCHI [IJIaHa MTPAKTUUECKOTO 3aHSTHS,

5. BeimosiHuTh oMalliHee 3aaHue;

6. [IpopaboTaTh TecTOBBIC 3aJaHUS U 33]a4H;

7. Ilpu 3arpynHeHusix chopMylIupoBaTh BOMPOCHI K MPENogaBaTellto.

Pe3ynbrar Takoil paboOThl JOKEH MPOSBUTHCS B CIHOCOOHOCTH CTYyJIEHTa CBOOOJHO
OTBETUTH HA TEOPETHUECKUE BOTIPOCHI MPAKTHUKYMa, BHICTYNaTh H Y4aCTBOBATh B KOJIJIEKTUBHOM
00CYX/IeHUH BOIIPOCOB M3y4aeMOM TEMbl, IPAaBUIbHO BBIMOJIHATH MPAKTUYECKHE 33aJaHUd U
MHBIE 33/1aHUs, KOTOpbIE TAat0TCs B (POH/IE OLIEHOUYHBIX CPE/ICTB AUCLUIIUHBI.

4. Meroauyeckue ykasaHusi O0Oy4alOIIMMCS IO OPraHU3allMH CAMOCTOATEJbLHOM
padoThI.

Lenp opraHu3anuy caMOCTOSITEILHON pabOThl MO JUCHUIUIMHE «TemIoTeXHUKa» - 3TO
yriyOJeHue U paclMpeHue 3HaHUM B oOnacTu HedTerazoBoro jena; GOpMHUPOBAHNE HABBIKA U
MHTEpPECa K CAMOCTOSTENILHON TI03HABATEIBbHOM €A TEIBHOCTH.

CamocrostenbHas paboTa OOYYalOUIMXCS SBISETCS BaKHEHIIUM BHJIOM OCBOCHHS
COJIepKaHUs AUCHUIUIMHBI, TIOATOTOBKH K MPAKTHYECKUM 3aHATHUAM M K KOHTPOJBHOU padoTe.
Cioa K€ OTHOCATCS M CaMOCTOATENbHOE YIIyOJIEHHOE M3Y4YeHHE TEeM JHCLUIUINHBL.
CamocrositenbHas padoTa MpeAcTaBiseT cO00W MOCTOSIHHO NEHCTBYIOLIYIO CUCTEMY, OCHOBY



00pa30oBaTeNLHOTO MPOIIECcCa U HOCUT UCCIIEI0BATEIbCKHIA XapaKTep, YTO MOCIYKHUT B OyayIeM
OCHOBaHMEM JUIS HANKCAaHUA BBITYCKHOM KBAJU(HUKAIIMOHHONH pabOThl, MPAaKTHYECKOTO
IIPUMEHEHMSI [T0JTyYEHHBIX 3HAHUH.

Opranuzanys caMOCTOSITENIBHON pa0dOThl 00Yy4aroIIMXCsl OPUEHTUPYETCS HAa AKTUBHbBIE
METO/Ibl OBJIAJICHUS 3HAHUSAMH, PA3BUTHE TBOPUYECKUX CIIOCOOHOCTEH, Mepexo/] OT MOTOYHOTO K
UHIUBUAYAIN3UPOBAHHOMY 00YUYEHHIO, C YUETOM NMOTPEOHOCTEN U BO3MOKHOCTEN JIMUYHOCTH.

[IpaBunbHast opraHu3anus CaMOCTOSITENIbHBIX YYEOHBIX 3aHATHH, UX CUCTEMaTUYHOCTD,
1esecoodpa3Hoe IIaHUpOBaHUE PaboYero BpEMEHHU MO3BOJISET CTYACHTAM Pa3BUBATh YMEHHUS
HaBbIKW B YCBOEHMM M CHUCTEMATH3allMd NpUOOpeTaeMbIX 3HaHHWM, oOecreuynmBaTh BBICOKUI
YpOBEHb  YCIEBAaEMOCTH B  Iepuoa  OOydeHHs, IOJYyYUTb  HABBIKM  IOBBILIECHUS
podecCHOHATILHOTO YPOBHSI.

[ToaroToBka K MpakTUYECKOMY 3aHSATHIO BKIJIIOYAET, KpOME MpopabOTKHM KOHCIEKTa U
MIpe3eHTAINH JIEKIIUH, TOUCK JIUTEPATYPHI (110 PEKOMEHIOBAaHHBIM CIIMCKaM U CAMOCTOSITENILHO),
MOATOTOBKY 3aroTOBOK JUIsl BBICTYIUIEHMH MO BOMIpPOCAaM, BBIHOCUMBIM Jisi OOCYXACHUS IO
KOHKpeTHOW TeMme. Takue 3aroToBKM MOTYT BKJIIOYaThb LUTaThl, (AKThl, CONOCTaBICHHE
pa3IMyYHbIX MO3ULKH, coOOCTBEHHBIE MbIciiU. Eciu npobnema 3amHTEpecoBasia oOydarouierocs,
OH MOJKET MOATOTOBUTH pedepaT U BHICTYIIUTh C HUM Ha MpaKkTU4YecKoM 3aHsATuu. [IpakTiuueckoe
3aHATHE - 3TO, TNPEXJE BCEro, AMCKYCCHs, OOCYXJeHHWE KOHKPETHOW CHUTyalluu, TO €CTh
MIpeNIoyaraeT yMeHHe BHUMATEIbHO CIIYIIaTh WIEHOB MaJloil IPpyNIbl U MOJEPATOpPa, a TaKKe
CTapaThCs BbICKAa3aTh CBOE MHEHHE, BHICKA3bIBaTh COOCTBEHHBIE HIEU U TIPEUIOKEHUS, YTOUHATh
1 33J1aBaTh BOMPOCHI KOJIJIETaM MO 00CYKICHUIO.

[Ipy nDoAroroBke K KOHTPOJBHOM paboTe oOOydarouuiics JOJKEH  MOBTOPSATH
MIPONJICHHBIN MaTepuai B CTPOIOM COOTBETCTBHHU € y4eOHOM MpOrpaMMOi, HCTIOIb3ys KOHCIIEKT
JEeKIUH W JIUTepaTrypy, PEeKOMEHIOBaHHYIO IpenoaasareneM. Ilpn HeoOXoAMMOCTH MOXKHO
00paTUTHCS 32 KOHCYJIbTAllMEd U METOINYECKOHN MOMOIIBIO K ITPEIO1aBaTelNIo.

CamocrostenbHas paboTa pealnusyercs:

— HENOCPEJICTBEHHO B MIPOLECCE ayAUTOPHBIX 3aHATUH - Ha JIEKLHUAX, 1a00paTOPHBIX 3aHATHSX;
— B KOHTAaKTe C IPENnoJaBaTelieM BHE PaMOK PACIUCAHUSA - Ha KOHCYJIbTAlMSIX MO Yy4EOHBIM
BOIIPOCAaM, B XOJ€ TBOPYECKUX KOHTAKTOB, MNpH JHUKBUAALMUHU 3aJ0JDKEHHOCTEH, NpHU
BBITNIOJTHEHUH UHUBUyaIbHbIX 3a0aHUN U T.]I.
— B OmOMMoTeke, moma, Ha Kadeape MPHU BHITIOJHEHUN 00yJaroNuMCs YIeOHBIX M PAKTHYECKUX
3ajau.
Buaet CPC u kputepum oueHok (mo OammpHO-pedTuHroBoit cucreme I'THTY, CPC
ouieHuBaercs B 15 0anios): pedepar; ydacTie B MEPOIPUATHIX

TeMmbl U1 caMOCTOATENILHONW PabOThl MPONKCaHbl B paboyelt mporpamMme JUCLUILINHBL
D¢ (eKTUBHBIM CPEICTBOM OCYIIECTBICHUS 00YJaIOUIMMCS CAMOCTOSITEIbHON paOOThIsABIIAETCS
3JIEKTPOHHAs HH(OPMAIIMOHHO-00pa3oBaTeIbHasl Cpela YHUBEPCUTETA, KOTOpasi o0ecreunBaeT
JOCTYH K Y4eOHbIM IUIaHaM, paboyuMM IporpaMMaM JUCLUUIUIMH (MOAyNeH), NpakTHK, K
U3JAHUSAM JIEKTPOHHBIX OMOINOTEYHBIX CUCTEM.
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