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1. Hean u 3aga4y JTUCHUATIMHBI

Llenpto mnpenogaBaHusi aucuUIUIMHBL «TepMoaMHaMuMKa U TeIJionepenada B Te0TepMaIbHBIX
YCTAHOBKAxX» SIBJISIETCSI OCBOCHUE OCHOBHBIX 3aKOHOB T€PMOJWHAMHKH, U3YYEHUE TEPMOJUHAMUYECKUX
IPOLECCOB  OOpaTUMBIX M  HEOOpAaTUMBIX CTAllMOHAPHBIX W HecTauMoOHapHbIX. OCHOBHBIE
TEPMOJMHAMHYECKHUE IPOLECChl MACANbHBIX Ta30B. OCBOEHHE OCHOBHBIX 3aKOHOMEPHOCTEH TEUEHUs
ra3a B comuiax u qudpdysopax. M3ydyenne TepMOAMHAMUYECKUX [TUKIIOB PA3JIMYHBIX MPOIECCOB U CUCTEM
NPUHIUIOB JICHCTBUA M KOHCTPYKTHUBHBIX OCOOEHHOCTEH TEIIo- M MaporeHepaTopoB, Te€OTEPMalIbHBIX
YCTaHOBKAX M CHCTEMax, TpaHC(HOPMATOPOB TEIUIOTHI, XOJIOAMIBHUKOB U XOJIOAWIBHBIX MAIIHH,
TEIJIOOOMEHHBIX ~aNlapaToB M YCTPOMCTB, TEIUNIOMACCOOOMEHHBIX IPOIECCOB IPOUCXOISAIINX B
Pa3IMYHOTO PO/ia TEIUIOBBIX U T€0TepMaIbHBIX CUCTEMAaX U YCTaHOBKaX.

3agaveii m3y4eHHs:i Kypca SBJISIETCS IOATOTOBKA BBICOKOKBAIM(DHUIIMPOBAHHOIO CHELHAIIUCTA,
BJIQ/ICIOIIET0 HABBIKAMU I'PaMOTHOTO PYKOBOJCTBA MPOEKTUPOBAHUEM U IKCIUTyaTallMeil COBPEMEHHOTO
IIPOM3BOJICTBA, NPEACTABIISIIOIIET0 CO00 COBOKYIMHOCTh MPOUCXOISAIINX TEXHOJIOTUIECKUX U TEIUIOBBIX
MPOLIECCOB U COOTBETCTBYIOIIETO TEXHOJOTMYECKOTO U TEIUIOPHEPreTUYecKOro obopynoBaHus. B
JEKIIMOHHOM Kypce, Ha TPAKTHYECKUX 3aHATUAX M JTa0OpPaTOPHOM MPAKTHKYME MHOTO BHHMAaHUS
ynensiercss (pU3MYECKUM acmekTaM TEOpUHM TEPMOAMHAMHUYECKHUX IPOILIECCOB I€OTEPMANBbHBIX CHCTEM,
paccMaTpuBalOTCA Ba)KHBIE U MHTEPECHBIE MPUKIaJHbIE Tero(usndeckue 3a1aun. B 3amaun n3ydyeHus
JTUCIUIUIMHBL BXOJIUT Tak)Ke: OBNAJCHHE CTyJSHTaAMH aHAIMTUYECKUX METOJIOB pEeIIeHUs 3ajad
TEIUIONPOBOAHOCTH IPU Pa3IMUHbIX [PAaHUYHBIX YCIOBUAX, TEOPHEH MOJOOUS U €€ UCIO0Ib30BAaHUEM IS
OTKCAHUS TMPOLIECCOB KOHBEKTUBHOTO TEILJIONEPEHOCA, METOAAMH pacuera CJIOXKHOIO TeIiooOMeHa, B
TOM YUCJIE IPU U3MEHEHUH arperaTHOr0 COCTOSIHUS BEIIECTBA.

2. MecTo IMCHUIIMHBI B CTPYKTYpe 00pa3oBaTe/IbHOM POrPaMMbI
Vuebnas mucnuminHa «TepMoanHaMuka M TeIUIONepenada B TE€OTEPMAIbHBIX yCTAHOBKAX)»
OTHOCUTCSI K oOs3arenbHOM wactu B ydeOHoM muiaHe OIl nHampaBnenus maructpatypsl 13.04.02
«ONEKTPOTEXHUKA M DJIEKTPOIHEPreTHKa» M IPEeAyCMOTpeHa i Hu3ydeHus Bo 2 cemectpe. s
U3ydeHus Kypca TpeOyeTcs 3HAaHHUE: BBICIIEH MaTeMaTHKH, bu3uku, xumuu, QuiIocopuH,
TEOPETHYECKON MEXaHWKH, CONPOTHBICHUS MaTEPHAIOB, METPOJIOTHH.

B cBoro ouepenp, JaHHBIA Kypc, IIOMHUMO CaMOCTOSATENBHOTO 3HA4EHUs, SBIETCA
IpEeAIECTBYIOMEH AUCIMIUIMHON JJIS CTIEHHAIBHBIX KypCOB: T'€0T€pPMalIbHAsI HEPreTHKA MPUHIUIBI U
TEXHOJIOTUH, reoTepMallbHas OJHEPreTHKa COCTOSHME U IEPCHEKTUBBI, JJIEKTPUUYECKas 4YacTb
re0TepPMANIbHBIX CTAHINH, TPOEKTHPOBAHKE U SKCILTyaTalllsl T€0TepMaIbHBIX CTAHIINH.



3. IlepeyeHb IJIAHMPYEMbIX Pe3yJibTATOB 00y4YeHHsl MO JUCHUILIMHE (MOXYJIIO),
COOTHECEHHBIX C MHAUKATOPAMM IOCTUKEHUSI KOMIIEeTeH M i

Tadumuna 1

Koa mo ®1'OC NHauKaTopbl 10CTHKEHUS Ilnanupyemblie pe3yJbTaTbl 00y4YeHHs

no aucuuniaude (3YB)

IIpodeccnonanbHbIe

I[IK-2 - ToroB « |IIK-2-1 AHanu3upyer 3HATH:
yHacTHio B | CYIICCTBYOIINC TCXHUICCKNC - OCHOBHBIE 3aKOHBl M pacyeTHbIE
pa3paboTke HOBBIX | pellICHUS u BBISIBIISICT COOTHOIICHUS TEPMOIMHAMHIKH I
TEeXHUECKHUX HarpaBJICHUs ux TeruIonepeIaU;
perieHuit U | YCOBEPILIEHCTBOBAHUS .
TeXHOIOL B - Ha3HaA4Y€HHE, COCTaBbl U CBOMCTBA
obnacTu [1K-2.2 PazpabaTsiBaeT U paboumx Lo TCTLIOBBIX
reoTepMaIbHON 00OCHOBBIBACT ~HMHHOBAIMOHHBIE ABHIATCICH M XONOAMIBHBIX
SHEPTEeTUKHU C | pEIICHHS C YYETOM TEXHUYECKHX, MAIIHH,
IIPUMEHEHUEM JKOHOMHNYECKUX U IKOJIOTHUECKUX -~ OCHOBBI OIIPCACIICHUA
Hay4HBIX TOJIX0JI0B (hakTopoB. TEPMOJAMHAMUYECKUX u

[1K-2.3 IIpoBoaut nabopaTtopHbIe
W HATypHBIC  WUCHBITAaHHS
HHTEPIPETUPYET pPE3YIbTAThl U
dbopmynupyer 000CHOBaHHBIE
BBIBOJBI.

TEI10(U3NYECKUX CBOMCTB ra3os,
KUAKOCTEH U TBEPABIX TEII;

- TIPUHIHAIIBI paboThI
TEIUIO3HEPreTUYECKUX "
TEII000MEHHBIX YCTaHOBOK;

yMeThb:




[IK-4 OobecneunBaet
npodeccuoHaIbHOe
CTaHOBJICHUE u
Pa3BUTHC CTYACHTOB
00yYaroIuxcss HOBBIM
TEXHOJIOTUSIM B chepe
reoTepMaIbHBIX
3JIEKTPOCTAHIUI

[1K-4.1 Peanuzyer
WHIUBUAYAIBHBIH — TIOOXON K
o0y4eHwuIo, YYHUTHIBAs
0COOEGHHOCTH H  MOTPEOHOCTH
CTYJCHTOB.

[IK-4.2  IIpoBoautr  Hay4HbIE
UCCIIEIOBaHHS " MIPOCKTHI,
BOBJICKas CTYJCHTOB B

aKTyallbHBIC MPOOJIEMBI W 3a/1a4u
reoTepMajIbHON YHEPTreTUKH.

[IK-4.3  Opranuzyer y4eOHO-
METOINYECKYIO paboty u
KOOPJMHUPYET Y4eOHBIN Iporece
Ha OCHOBE COBPEMEHHBIX
00pa3oBaTeNbHBIX CTAHAAPTOB U
TEXHOJIOTH.

paccUMThIBATh W aHATU3HPOBATH
TEMIIEPATYPHBIE PEKUMEBL CUCTEM
u  0o0OpylOBaHHS JOOBIYH W
nepepaboTKU yTIIeBOIOPOJIOB;

YMETh M0JIb30BaTHCS
TEPMOJIMHAMUYCCKUMH CXEMaMH,
auarpaMMamu, — TpaguKkamMu U
TaOIHIIAMU TeIII0(PU3NIECKIX
CBOMCTB  BCIIECTB H  TIa3oB
MIPOBOJIUTH TEPMOIUHAMUYCCKUN
aHaJIN3 MMPOIIECCOB;

MPUMEHSITh ypaBHEHUs
TEIIOBOTO pacuera
TEIJI000MEHHBIX alNIapaToB.

BJAJ1€Th:

HaBBIKAMU PabOThl C OCHOBHBIMU
POCCUHCKMMHM U 3apyOEeKHBIMU
npubopamMu ISl OINpelesICHUs
TEPMOANHAMHUYCCKUX u
TEIUIO(PU3NIECKUX CBONUCTB ra3os.,
)KI/II[KOCTeﬁ " TBECPALIX TCII;

METOIUKAMUA COCTABJICHUSA
SHEPreTHYECKUX H  TEIIOBBIX
OaJlaHCOB

OHCPIroTCXHOJIOTHYCCKUX




mporeccoB B HedrerasoBoi
OTpaciu;

METOJaMH  pacueTa  TeTUIOBBIX
PEKHUMOB CUCTEM "
000pyI0oBaHuUs;

YCIOBUSIMU OJHO3HAUYHOCTH WIIH
KpaeBbIMM YCIIOBUSIMU IIpoLecca
TEIUIONPOBOAHOCTH.




4. O0beM IMCUMILVIMHBI M BUABI Y4e0HO# padoThI

Tabiamnuna 2
Bcero CemecTpsl
Buj yueOHoit padoThl 4yacos/3a4.el. 7 8
0D0 300
KonraktHasi pa6ora (Bcero) 24/0,7
B Tom uucrne:
Jlexun 10/0,3
[IpakTHueckue 3aHsATUS 6/0,17
CeMuHapbl
JlabopaTopnbie pabOThI 8/0,22
CamocrosiTesbHasi pabora (Bcero) 156/
B Tom umncne:
KypcoBas paboTta (mpoekr) 48/1,4
PacuerHo-rpaduueckre paboThI
TP
Pedepats
JloKaapl
H(unu) opyaue 8uovl camocmosmenvrol pabomoi:
IlonroroBka K 1ab0paTopHbIM paboTam 36/1,0
[ToaroToBka K MPakKTUYECKUM 3aHSATUSIM 36/1,0
ITonroToBka K 3a4ery, 9K3aMeHy 36/1,0
Bua oruerHocTn Jx3amMeH | JK3amMeH
Obmas Bcero B yacax 180 180
TPYA0EMKOCTh
JMCIUILIAHBI Bcero B 3a4. exMHUIAX 5 5 5




5. Conep:xanue TUCHUIINHBI

5.1 Pa3zgenas! IMCHUILIMHBI M BUALI 3aHATHHA

Tabiamnuna 3
Yacel
Ne HaunmenoBanue pasjiena Hacer Hacwt npaktiuecknx | BCEro 4acoB
JICKIHUMOHHBbIX naﬁopaTopHux
n/m | AMCHMILIMHBI IO ceMecTpam samsTwi samsTTHiL (cemunapekux)
3aHATHHA
300 0®0 | 300 | OO | 30 | OPO | 390
TexHudeckas TEpMOJIMHAMHUKA.
1 | TemoTa u TemI0EMKOCTH rasa. 2
Buytpennss sHeprus. Pabora. 4 5 10
IIepBbIil 3aKOH U BTOPOH
2 | 3aKOHBI TEPMOJUHAMHUKHU. 2
OHTaNbNMsl. DHTPOIHS.
Kpyrossie mpoueccer. Lk
3 | Kapno. [lukiibl TEmIoBbIX 2
JIBUTaTEJICH.
TepMonnHaMuyeckue nporecchl 2 2 8
4 | B MACAIBHBIX M PEANBHBIX Ta30B )
u napa. [Ipoueccel B
re0TEePMaIbHBIX CHCTEMax
Temnonepenaua. CrioxHBIM 6
5 2 2 2
TEII000MEH.
nUTOoro: | 10 8 6 24
5.2 JIeKUMOHHBIE 3aHATHS
Tao6auua 4
Ne HaumenoBaHue pasjaesa
Coaep:xanue pasaesa
n/n JUCHUILIMHBI
1 2 3
[Ipenmer TexHuueckol TepmoauHamMuku. IloHstue pabdouero
Tena. BenmuuuHbI, ompeensionne COCTOsIHIE ra30B UX OCHOBHBIE
napameTphl. Tepmonuaamudeckas cucreMa u
TePMOJUHAMHYECKHE TapaMeTphl COCTOSHUA. TermnoTa u padora
TexHuecKkas Kak (hOpMBI Tiepeaun dSHepruu. VneanbHble ra3bl 1 UX OCHOBHBIC

TepMoaMHamuKa. Teruora u
TEIJIOEMKOCTh rasa.
Bnytpennsis aueprusi.
Pabora.

3aKkoHbl. (OCHOBHOE ypaBHEHHE KHHETHUYECKOM TEOpPHM TIa30B.
3akonbl boitna — Mapuorra, I'eit-JIroccaka, apnsa. Cwmecu
UJCAIBHBIX Ta30B.

TennoTta 1 TEMI0EMKOCTH Ta3a MPH MOCTOSTHHOM 00BbEME U
IIOCTOSIHHOM JIaBJIEHUH 3aBHCHUMOCTH TEIIJIOEMKOCTH OT
TeMriepaTypsbl. TemoéMKocTh ra3oBbix cMeceil. OnpeneneHue
BHYTpeHHeH sHeprun. PaboTa pacimpenus.




I1epBblit 3aKOH U BTOpPOI1
3aKOHBI TEPMOJIUHAMUKH.
OHTanbnus. DHTPOIHS.

CymHOCTh NepBOro 3aK0Ha TEPMOJAUHAMUKH U €r0
AQHAIUTUYECKOE BhIpaKeHUe. ODHTanpnus. DHTponusd. PV-u TS-
nuarpaMMbl. BTopoii 3akoH TepMoauHaMuku. Kpyrosbie
IIPOLIECCHI.

Huxn Kapno. Hukist
TETUIOBBIX JIBUTATENICH.

N3menenune coctosiHus razoB. CylHOCTh BTOPOIO 3aKOHA
TEPMOJIMHAMUKH. TepMOIMHAMUYECKHUE IIUKJIIbI TETNTIOBBIX
mammH. [lukn Kapno. PerenepaTtuBHbIi nuki. DKceprus.
Huddepenunansubple ypaBHEHUS BHYTPEHHEH SHEPTUH,
SHTPOTHH, SHTAIBIIUN U TEIJIOTHI MPU PA3TUIHBIX KOMOWHAIUSIX
He3aBUCHUMBIX iepeMeHHbIX P,V,T. [uddepennmanbupie
YpaBHEHUS TEIUIOEMKOCTH pabodmx Tell. [[MKIIbI TeTIOCHIOBBIX
YCTaHOBOK. XOJIOAWIbHBIE MALIMHBI U KOMIIpECCOPA.
Tepmoanaamuyeckasi 3 (HEeKTUBHOCTh IUKIOB. MneanpHbie
UKL [[MKITbI IOPIIHEBBIX JBUTATENIe BHYTPEHHETO CrOPAHUS.
CpaBHUTENbHBIA aHATTU3 TEPMOJIMHAMUYECKUX HUKIOB. L{uKibl
ra3oTypOMHHBIX U MapOoTypOUMHHBIX ycTaHOBOK. [{ukier KapHo u
Penkuna a1t HackIEHHOTO Mapa PereHepaTuBHBIEC LIMKJIIBI.
XonoAauibHbIE U KPUOTEHHBIE YCTaHOBKH. TpaHchopmaTopbl
TEIIOTHI. [{UKIIbI XONOAUIIBHBIX YCTAHOBOK U
TepMoTpancopmaropoB. PerenepaTuBHbie UKl OCOOEHHOCTH
LIHKJIOB @TOMHBIX JIEKTPOCTAHLIHI C HapOBBIM, FA30BbIM U
apyrumu pabounmu tenamu. Knaccudukaiuys Xoa0 uIbHbIX
YCTaHOBOK. MeTO/bl MOBBIIEHUS TEMIOBOM 3KOHOMUYHOCTH
I'TY. Huknst I'TY ¢ perenepauueit. MHOroctyneH4aroe cxaTue
C MIPOMEKYTOUHBIM OXJIAXKJIECHUEM U MHOTOCTYIIEHYaThIM
noaBoaoM TermiaoTel B I'TY.

TepMoanHaMHuecKue
MPOLIECCHI B UJICAIBHBIX U
peanbHBIX Ta30B U Hapa.
[Ipoueccsl B reoTepMalibHBIX
CUCTEMAX.

TepMmorHaMUUECKUE MPOIIECCHI HICATBHBIX Ta30B B 3aKPBITHIX
cucreMax. OCHOBHBIE TEPMOJAMHAMUYECKHE MTPOLIECCHI B Ta3ax
napax u cMmecsix. O0me MeToIbl uccieaoBanus. 30X0pHBIH,
n300apHBbIi, N30TePMUYECKHM, a1nabaTHBIN, TOJIUTPOIHBIHA
npoueccsl. Juddepenunanbable ypaBHEHUS! TEPMOIUHAMUKU.
ITapel, ocHOBHBIE onpenenenus. BoasHoit nap. [Ipoueccsr
napoo6pazoBanus B PV- u TS- nuarpammax. OcHOBHBIE
XapaKTePUCTHKU BIKHOTO Bo3ayxa. [lonarue o6 ypaBHeHHE
Bynkanosuya-HoBukosa u boromo6osa-Maiiepa.
Brnaroconepsxanue, abCONIOTHAS U OTHOCUTENbHAS BIaYKHOCTb.
H-d muarpamma BiakHoro Bo3gyxa. TepMoauHaMU4YecKoe
cpaBHeHHE Y((HEKTUBHOCTHU TEIIOBOTO HAcOCa U TETNIOPUKALINH.
MeToabI OKMKEHUS I'a30B.




Termnonepenaua. CrioxHbIM
TEI000MeH.

CrniocoOsI nepenaun TenaoTbl OCHOBHBIE MOHATHS U ONPEIEICHUS
TeopuH TeruiooOMeHa. Buasl Temnonepenaun. I'eorepmuueckuii
rpagueHt. I'eorepMuYeckHMe CTYyeHH M TPaJHeHTHI.
I'eoTepMuueckass CTyneHb. 3aBUCUMOCTb TEMIIEpaTypbl OT
rIyOWHBI CKBaXHHBI. BenuunHa TeoTepMUYECKOrO TIpajieHTa.
I'eorepmanbHas sueprusi. CioxHbli TermioooMeH. KauecTBeHHbIE
XapaKkTepUCTUKH  MepeHoca  TemnoTel.  3akoH  Dypee.
Koaddurment TEIJIOMPOBOAHOCTH. TermnonpoBoAHOCTH
OJHOCJIOMHOM, MHOTOCIIOMHOM, IUIOCKOW IWIMHIAPUYECKOU U
cheprudeckoil CTEHOK NpH MOTPAaHWYHBIX ycioBHiAX | pona
OxnaxJIeHue,  HarpeBaHW€  HEOrPaHWYEHHOW  IUIACTHHBI,
LWIMHIpAa W Iapa OpU TIpaHUYHbIX yciaoBusax 1,2,3 popa.
OCHOBHOM 3aKOH KOHBEKTHMBHOTO TEIJIOOOMEHA. YpaBHEHHE
HrroTona-Puxmana. Koaddurment TEIJIO0TIa4H.
Huddepenunansupie ypaBHeHHs TemsioooOMeHa. OCHOBBI TEOPUU
nogo6usi. OcHOBBI Teopuu mopodus. [loHsTue o MeToae aHanu3a
pa3MepHocTeil Teopuu mnomobus. KpurepualibHble ypaBHEHHS.
Ou3HUECKUIl CMBICT OCHOBHBIX KPUTEPUEB TTOA0OMS.

A 11 x acoB A.b. Bo3oOHOoBIsIeMas sHepreTuka. — 2-¢ u3l., nepepad. u gorn. — M.: DU3MATIINUT,
2012. — 256 c. — ISBN 978-5-9221-1244-4.

5.3 JlabopaTopHbIe 3aHATHS

Tadanua S
Ne HanmeHoBaHue pa3jena HaumeHnoBaHue J1a60paTOpHBIX padoT
n/n AU CHUTIIHHBI
IIepBbIil 3aK0H .
1 TCPMOJIHAMIKH. HepBrjn/I 3aKOH TEPMOJVHAMUKY B IIPUMEHEHUH K PELICHHUIO
DTS, DHTPOIHA. OJIHOM M3 TEXHUYECKUX 3a/1a4
2 | TepmonnHaMuyeckue Onpenenenne napaMeTpoB BIAXKHOIO BO3JlyXa
MIPOLIECCHI B PEATIbHBIX
3 | rasax u napax. CroiicTsa HccnenoBanue npoiecca HCTEUEHUS U3 CY>KUBAIOILErOCs
peaJIbHBIX ra3oB. cota
Onpenenenne kod¢GuIueHTa TerIonpPOBOIHOCTH
4 | TemnompoBOAHOCTS. TEIUIOM30JISIIIMOHHOTO MaTepuana (MeTol HUIMHIPUUECKOTO
CJ109)
5 TemmooTaaya. Omnpenenenue kodpuimenTa TEMIO0TAAYH TPU CBOOOTHOM
KoHBEeKTUBHBIN KOHBEKITH (METOJ CTPYHBI)
TErI1000MeH.
6 | TeotepMideckue cTyneHu HccnenoBanue mporeccoB TEII000MEHa Ha TOPU30HTATBHOM
W Pa/IHEHTBL TpyOorpoBoje. Bennynna reorepMruecKoro rpajiieHTa.

5.4 TlpakTHyeckue 3aHATUA (CEMUHAPHI)

6. CamocTosiTeqibHAsA padoTa CTYACHTOB MO IMCUMILINHE

BOIIpOCbI AJIA CAMOCTOATEJIBHOI0 U3YyUYCHU A




BOHpOCbI AJIsl CAMOCTOATEC/IBHOI'O U3YIYCHUSA

W neanbHbIe ra3bl U UX OCHOBHBIE 3aKOHBI. OCHOBHOE ypaBHEHUE KMHETHUYECKON TEOPHH
ra3oB. 3akoHbl boiins — Mapuorra, ['eil-JIroccaka, Hlapas. Cmecu njaeanbHbIX ra3os.

2 TennoTra u TeNI0EMKOCTh T'a3a IIpU ITOCTOAHHOM 00BEME U MTOCTOSTHHOM JaBJICHUH

HeﬁCTBHTeHBHBIﬁ IIponecc NCTCUYCHUS I'a30B U I1apOB. OCHOBHEIE 3dKOHOMCPHOCTH

3 TE4YeHHs ra3a B corax u auddysopax. JlpoccenmpoBanue ra3oB U Napos.
XonoauiIbHble U KPUOT€HHBbIE YCTaHOBKH. TpaHchopMaTopsl TEIUIOTHI. LIMKiibI

4 XOJOAMIBHBIX YCTAHOBOK M TepMOTpaHchopmaropoB. Kinaccupukanus XomounbHbIX
YCTaHOBOK

5 Crnioco0pl nepesiaun Tena0Tbl OCHOBHBIE MOHATHS M ONPEEIICHNS TEOPUU TEIJIO00OMEHA.

6 OcobeHHoCTH epeiauy TEIUIOThI IPU B3aMMHOM KOHTAKTe ABYyX Tesl. KoHTakTHOe

TCPMUICCKOC COMPOTUBJICHUC.

OcHoBbl Teopuu noo6usi. OcHOBBI Teopuu noxodus. [Tonsatue o merone aHanu3za
7 pa3mepHocTeil Teopun nonodusi. Kpurepuanbueie ypaBHenus. Ou3ndeckuii CMbICI
OCHOBHBIX KPUTEPHEB 110J100USI.

TemmooOmen m3mydeHneM. TermmoBoii 6aiaHc JIyarcToro Temiooomena. 3akod Credana-
8 BosibiiMana. AGcomoTHO YepHOe Tei0. TerooOMeH n3ydYeHUEM CUCTEMBI TEl B
a0COJIIOTHO PO3pavHOH cperie.

Koaddunument rennonepenaun. TernoBas n3omsius. TUTBI TEIIOOOMEHHBIX allapaTos,
9 KUITSITUJILHUKOB U nogorpesareneil. OCHOBBI TEMIOBOTO pacuyeTa TeMmI000MEHHBIX
anmnaparos.

Tennora cropanus. YciaoBHoe ToruBo. [IpuBenennbie xapakrepuctuku. Kinaccudukanms
toruuB. [IpoGiieMbl 5KOHOMUH.

10

11 OcHOBBI MaccooOMeHa

[Ipumenenue TeraoTsl B oTpaciu. Bo3oOHOBIIsIEMbIe 1 HEBO30OHOBIISIEMbIE HCTOUYHUKHI
12 | snepruu. OcHOBBI S3HEprocOepekeHus. Bropuunsle sHepreTnyeckue pecypcbl. OCHOBBI
SHEPrOoTEXHOJIOTUH.

6.3 Tembl pedepaton

1. TexHuueckas TepMOJMHAMHKA KaK TEOpeTHUYEeCcKash OCHOBAa CHUCTEM  HHeproodecredyeHus
(Temnoroil, 3nexkTposHeprueil U xonoaom). [loHATHS O TepMOIMHAMUYECKUX CHCTEMax, MapaMeTpax
COCTOSIHUSI, PABHOBECHBIX 1 HEPAaBHOBECHBIX IIPOLIECCAX.

2. OmnpezneneHue MOHATUNA TEPMOJMHAMHUYECKONM CUCTEMBI M OKpyXkarouied cpeabl. DyHKIMU
COCTOSIHUSA M (PYHKIIMH ITpoIiecca.

3. YpaBHeHUE COCTOSHUS HJeallbHBIX ra3oB. TepMuueckue KOdI(PQUIMEHTHI U COOTHOILICHHE
Mexny HuMU. [lepBblli 3aKOH TEPMOAMHAMMKHM KAaK 3aKOH COXPAHEHUS U INPEBpAILEHUs DHEPruu.
Termota u pabota - ¢popMsl nepefaun sHepruu. [IpUHIMI SKBUBAJIEHTHOCTH TeIlJa U MEXaHUYECKON
paboThI.

4. ®opMyIMPOBKM MEPBOrO 3aKOHA TEPMOJAWHAMUKH. BHYTpEHHs HSHEprus M ee CBOWCTBA.

DHTaJIBIIUK U €€ CBOMCTBA.

5. Bumgel paboT TepMOMEXaHMYECKOW CHUCTEMBbl U CBSI3b MeEXAy HuUMHU. llepBblii 3akoH
TEPMOJAMHAMMKH JIJISl CTALIMOHAPHOTO TIOTOKA MacCHhl.

6. Omnpenenenne wu300apHON W M30XOPHOW TEIUIOEMKOCTEH, BBIBOJ YpaBHEHHUS IS HX
cooTHoweHus. OnpeneneHue TemI0eMKOCcTH. PazMepHocTh TeroeMkocTe. COOTHOILIEHHE MacCOBOH,
MOJIBHOM U 00bEMHOM TeTII0eMKOCTeH. TemioeMKoCTh nieanbHbIX Ta30B. Y paBHeHne Maiiepa.

7. MonekynsapHO-KMHETUYECKAsi TEOPHUsS TEIJIOEMKOCTH Ta30B. 3aBHCHUMOCTb TEIJIOEMKOCTH
UJEATBHOTO Ta3a OT Temmeparypbl. DopMmymna DWHIITEHHA JId pacdeTra KoJeOaTeNbHBIX CTETeHEH
CBOOO/IBI.

8. BHyTpeHHSs1 DHEPTUs ¥ SHTAIBINS WICATBHOTO raza. TaOuuibpl TEPMOIUHAMUYECKIX CBONCTB
UCAIbHBIX Ta30B. OCHOBHBIE IPOLECCHI UACATBHBIX Ta30B.



9. BIBOJT COOTHOIICHHUH 111 OTHOCHTEIIBHBIX OOBEMOB W JIaBJICHUH JIJIs1 aiuabaTHOTO Tpoliecca ¢
Y4€TOM 3aBUCUMOCTHU TEIUIOEMKOCTH OT TEMIIEPATYPHI.

10. Tlonarue o0 0oOpaTMMBIX W HEOOpPATHUMBIX MpolleccaXx. Bropoe Hayaao TepMOIMHAMUKH.
@opMyIUPOBKH U aHAIUTHYECKOE BhIpaxkeHue. MHrerpan Kinaysuyca.

11. Onpenenenuie uTponuu. BeiBoa Gpopmysibl 1715 pacueTa U3MEHEHHUs SHTPOIIUU B IpoIeccax
¢ uneanbHpiMu Tazamu. KITJ[ mpsimoro mukia KapHOo M TeOpeTHUYECKHi XOJOAMIBHBI KOA(PPUIUEHT
nukia Kapno.

12. TlepBass u Bropas Teopembl KapHo. l3MeHeHHME SHTpONMHM B HEOOPATHMBIX MpOIEccax.
OHTPONUUHBIM METOJ] TePMOJAMHAMUYECKOTO aHallh3a AJis Ipoliecca TeriooOMeHa B KOHJEHCATope
ITy.

13. V3MeHeHHWe DOHTpPONMM B  HEOOpPATHMBIX  MpoIeccax. IHTPONMUUHBIA  METOA
TEPMOJMHAMHYECKOTO aHAJIM3a JIsl POIIECCOB paciIupeHus (B TypOuHe) u cxxaTwsl (B KOMIIPECcope).

14. T,S - nuarpamma u ee cBoiicTBa. TepMoanHnamuyeckue NUkisl B T,S - auarpamme. [lonstue o
CpEeIHEUHTETpaJIbHOM TeMIIepaType M0ABOJa U OTBOJA TEILJIOTHI.

15. Bo3pacranue SHTPONUU HU30JIUPOBAHHOM cucTemMbl. CBOMCTBAa SHTPONUHU. AHATUTHYECKOE
BBIPaXEHHE BTOPOI'O 3aKOHA TEPMOJANHAMUKH.

16. Cmecu upaeanpHbix razoB. OcHOBHbIE ompeaeneHus. CrocoObl 3aaHus COCTaBa CMECH.
YpaBnenue cocrosanus Kianeiipona-MeHeneeBa 1Jisi CMECH UI€AIBHBIX Ta30B.

17. Pacuer TepMOJAMHAMHYECKUX CBOMCTB HJACAIbHBIX TIa30B II0 CBOWCTBAM KOMIIOHEHTOB.
OHTpOIHUS CMECH UJI€aTbHBIX Ia30B.

18. Cmecu peanbubix razoB. Kanopuueckue s¢dextsl cmemeHus. OnpenenceHue KalopuiecKux
3 exToB cMemeHus 1Mo 00beMHOMY d(P(PEKTy CMEIICHHUSI.

19. ®azoBoe paBHOBecue u (ha3oBbie mepexoAbl. ArperaTHble coctostHus. PazoBas p,T -
nuarpamma. [IpaBuno ¢az ['n66ca. [Tonusie TS, PV u PT nuarpammsl 11t HOpMaJIbHBIX BEIIECTB.

20. Temnossie 3¢ dexTh xumMuuecknx peakiuii. 3akoH ['ecca u ero cienctBus. CoOTHOIIEHUE
MEXy U30XOPHBIM M U300apHBIM d(h(heKTaMu peaKIiH.

21. KoncranTta paBHOBecusa. 3akoH aeuctByromux macc. IIpunnun Jle Illarense — bpayna.
AHaIUTHYECKOE BhIpa)KEHNE BTOPOT0 Hayala TEPMOJMHAMUKY /111 HEOOPAaTUMBIX XUMUUYECKUX PEaKLIUM.

22. XUMHUYECKOE PAaBHOBECHE U 3aKOH JCHCTBYIOLINX Macc. BbipakeHne 3aBUCUMOCTH KOHCTAHThI
paBHOBecHs OT TemrnepaTypsl. BeiBon ypaBHenus Bant-I'odda.

23. Onpenenenne TemioBoro 3pdexTa XUMUIECKON PEeaKINK MPH YCIOBUSAX, OTIUYAIOIINXCS OT
CTaH/IapTHBIX.

24. XapakrepucTuueckue (QYHKIMH JUISI 3aKPBITOH TEPMOJWHAMUYECKOW CHUCTEMBI U BBIBOJ
CcOoOoTHOHIEHUH MakcBeia.

25. Tennosas teopema Hepncra. I'mmoresa Ilnanka. Tpernii 3ak0OH TEPMOAMHAMUKH U €O
cinenctBus. OrmpeneneHre 3HAYeHHUs] aOCONIOTHOM BEJIMYMHBI SHTPONUM HA OCHOBE KaJOPHUYECKUX
JTAHHBIX.

26. PerenepatuBHble nukibl IITY npu mocTossHHOM KoOJIMYecTBE pabOTaloOUIero Tejla U IpH
oTOOpax mapa Ha pereHepalmio.

27. Y nenbHBIE pacxo/ibl mapa u Teriotsl B [ITY.

28. TepMoMHAMHUYECKUE OCHOBBI TEIIO(UKALINY.

29. Oco0eHHOCTH LIUKJIOB aTOMHBIX 3JI€KTPOCTAHIIMM C MMapOBbIM, Ta30BBIM U APYTUMHU pabounMu
TeJaMHu.

30. Huxisl nopiiHeBbIX ABuraresneil BHyrperHero cropanus (IBC).

31. I'eorepmuueckue CTyNeHU U TPAAUEHTHI.

32. I'eorepmanbHast SHEPTHUA.

YueOHO-MeTOoAM4YecKoe o0ecnedeHue J1JIs1 CAMOCTOSTEeIbHO padoThI:

1. AnapeeB B.B. Termmorexnuka [ DnexTpoHHbIN pecypc]: yueoHuk/ Auapees B.B., Jlebenes B.A.,
CnecusneB b.1.— Dnektpon. Tekcrosble nanubie.— CII6.: HarmonanbHblii MUHEpaIbHO-
CeIpbeBOM yHUBepcuTeT «I opHbIi», 2016.— 288 ¢.— Pexnm nocrymna:
http://www.iprbookshop.ru/71706.html.— 3BC «IPRbooks»

2. TexHuveckas TEPMOJIWHAMHKA U TETUIOTEXHUKA [ DIEKTPOHHBIN pecypc]/ — DIEKTPOH.
TeKCcToBbIE JaHHbIe. XamleHko A.A., Kanuanuenko M.IO., Bucnoryzos A.H.— CraBpornonb:



Ceepo-KaBkasckuii penepanbublii yauepeuret, 2017.— 107 c.— Pexxum pocryna:
http://www.iprbookshop.ru/75606.html.— DBC «IPRbooks»

JlonmosiHUTEIBLHAS JIUTEpaTypa:

3. Mamas 3.M. TexHuueckas TEIUIOTEXHUKA [ DJIEKTPOHHBIN pecypc]: yueOHoe mocodue/ Manas
9.M., l'onukoB JI.B.— DnektpoH. TekcToBble AaHHble.— CaparToB: CapaToBCKHii
rocy1apCTBEHHbIA TeXHUUEeCKU yHuBepcuTeT umeHu F0.A. INarapuna, ObC ACB, 2014.— 90
c.— Pexxum nocryma: http://www.iprbookshop.ru/80120.html.— DBC «IPRbooks»

4. Crosno H.U. Teopernuecknue 0OCHOBBI TEIUIOTEXHUKH (TEXHUYECKAsk TEPMOJAMHAMUKA U
TEIIOMAacco0OMeH) [ DIeKTpoHHBIN pecypce]: yuebroe nocobue/ CrossnoB H.M., Cmupnos C.C.,
CmupHoBa A.B.— DnekTpoH. TekcToBble JaHHble.— CtaBponoiib: CeBepo-KaBkazckuit
denepanbublil yauBepcurert, 2014.— 226 c.— Pexxum goctyna:
http://www.iprbookshop.ru/63139.html.— 3BC «IPRbooks»

5. [eprorun B.B. TeriomaccoobmeH [ DnekTpoHHBIN pecype]: yuebHoe nocodue/ [eprorun B.B.,
Bacunbe B.®., Yisamesa B.M.— DnektpoH. TekcToBbie nanubie.— CI16.: CaHkT-
[TeTepOyprckuil rocyapCTBEHHBIN apXUTEKTYPHO-CTpOUTENbHBIN yHUBepcuTeT, DbC ACB,
2016.— 244 c¢.— Pexwum nocryna: http://www.iprbookshop.ru/74378.html.— 9bC
«IPRbooks»

6. Mpaxkun A.H. Pacuer TemiosHepreTH4eCKuX yCTAaHOBOK MPOMBIIICHHBIX MPEAIpUITUN
[DnexTpoHHBIH pecypc]: mpakTukym/ Mpakud A.H.— DieKTpoH. TeKCTOBbIE JaHHbIE.—
CaparoB: CapaToBckuil rocy1apCTBeHHbIA TexHU4YecKkuil yauBepcuteT umenu FO.A. I'arapuna,
9BbC ACB, 2015.— 24 c.— Pexxum nocryma: http://www.iprbookshop.ru/76510.html.— 9BC
«IPRbooks».

7. OnleHO4YHBbIE CpeICTBa

7. 1 Bonpochl K NepBOii pYOeKHON ATTECTAIIUM

1. [lenu n 3agaun TepMoauHaMUKu. [[oHATHE TEPMOINHAMUYECKONW CUCTEMBI.

2. M3onupoBaHHas ¥ HEU30JIMPOBaHHAs TEPMOJAMHAMUYECKUE CUCTEMbl. PaBHOBECHBIE I HEPAaBHOBECHbIE
CUCTEMBI.

3. TepmoauHaMHUECKHE TTapaMeTpbl COCTOSHUA. Y IeNbHBIA 00beM, IIJIOTHOCTD, JIaBJIEHUE, TEMIIepaTypa
(abcomoTHas TepMogMHaMuYecKas Mikana remmepatyp (Kensuna, Llenbcus).

4. YpaBHEHHE COCTOSHUA. Y paBHEHHUE COCTOSTHUS HJI€aIbHBIX Ta30B.

5. 3akonbl uaeanbHbIX raszoB (boins-Mapuotra, I'eii-Jltoccaka, Ilapns). OO0beanHEeHHOE ypaBHEHHE
MenaeneeBa-Knaneripona.

6. YpaBHEHHE COCTOSIHUS PEabHBIX Ia30B.

7. Cmecu uaeanbHBIX Ta30B. JlaBlIeHHe CMECH ra3os.

8. CocraB cMecH ra3oB. BeipakeHue MacCcoBBIX J0JI€H KOMIIOHEHTA.

9. BelpaxkeHre OOBEMHBIX JOJEH KOMIOHEHTOB cMecHu. [lapumanbHpiii 00BeM cMmecu. 3akoH Amara.
Omnpenenenue yaensHOro 00bemMa CMECH.

10. OmnpeneneHue ra3oBOMl ITOCTOSHHOM CMECH IO M3BECTHBIM MAacCOBBIM J0JsIM. Kaxymiascs
MOJIEKYJISIpHAsl Macca CMECH I'a30B.

11. I'azoBas mocrosiHHasi. @OPMYJIbI ONPEICTICHHUS.

12. TennoeMKoCTh Ta30B. 3aBUCUMOCTh TEINIOEMKOCTH OT TEMIIEPATYPHI.

13. MaccoBasi, MoJIbHasi 1 00bEMHAs TEIJIOEMKOCTH. Y paBHeHHE Maiiepa.

14. Tepmoaunamuueckuii npouecc. Ilonarue penakcanuu.

15. IlepBeIii 3aKOH TEPMOIUHAMUKN. BHYTpEHHSSI SHEPTHSI CUCTEMBI.

16. O6paTumble 1 HeoOpaTHMBbIe Mporecchl. PaboTa.

17. AHaTUTUYECKOE BBIPAKEHUE TIEPBOIO 3aKOHA TEPMOJINHAMUKH.

18. BTopoii 3aK0H TepMOAMHAMUKH.

19. Huxn Kapno. Tepmuueckuii KITJI.



20. TepmoanHaMHUUYECKHE MPOIECCHI HICATBHBIX Ta30B (M30XOPHBIN, H300apHBIN, H30TEPMHUUCCKHH,
annabaTHBIN, TOTUTPOIHBIN) METO/I UCCIIEIOBAHUS TIPOIIECCOB.

Bujier Ne 1 k mepBoii pyOexHOU aTTecTalliy 1o JUCHHILINHE «TepMOoAMHAMHKA U TEIUIoNepeiadya B
reoTepMaIbHbIX YCTAHOBKAX»

MUHHUCTEPCTBO HAYKH U BBICHIEI'O OBPA3SOBAHUS P®
I'PO3HEHCKUI IT'OCYIAPCTBEHHBII HEDGTSIHOW TEXHUYECKUI YHUBEPCUTET
WHCTUTYT SHEPI'ETHUKU
KADE/IPA "TEIVIOTEXHUKA U IT'H/[PABJIMKA"

I pyOe:xxnasi arrecranus

I[I/ICI_[I/IHJII/IHa_((TepMOI[I/IHaMI/IKa " TCIIIoICpeaada B rCOTCpMaJIbHbIX YCTaHOBKAX»

Bujer Ne 1

1. | [lousarue TepmoanHamMu4ecKkoit cuctemsl. M30aupoBaHHas 1 HEM30JIHMPOBAHHbBIC
TepMOJAMHAMUYECKHE CUCTEMBI. TepMOoAMHAMUYECKHUE MTapaMeTPbl COCTOSIHUS

2. | Temnepatypa. AGcomoTHas TepMOAMHAMHUYECKas 1ikana Temnepatyp (KenbBuna,
Lenbcust). Manomerpuueckoe nasieHue. [Ipudbopsl s uaMepeHus 1aBaeHus.

3. | Tepmonunamuueckuii npouecc. Ilonarue penakcanuu.

4. | IlepBslii 3aKOH TEPMOAMHAMUKHU. BHYTpEHHSISI SHEPrUs CUCTEMBI.

3aB. kaenpoit «TemnoTexHruKa ¥ TUAPABIMKAY», TOIICHT P.A-B. Typinyes

7.2. Bonpochbl KO BTOPOii PVO0EKHON aTTeCTAINY

1. TepMoanHaMUYeCcKUe MPOIIECCH pealbHbIX ra3oB. [lap u ero cBoiicTBa.
2. OcHOBHBIE MOHATHS Mpolecca Mapoodpa3oBanus. HacklleHHbIH BOASHOM map,
NepEerpeThiil nap (CTeneHb CyXOCTH U CTENEHb BIAKHOCTHU Iapa).

3. Onpenenenue napaMeTpoB Bobl U apa. PV-nuarpamma BossHOro napa.
4. TepMmuyeckue MpoLECCHl HACATbHBIX Ta30B B 3aKPBITBIX cUcTeMax. M300apHbIN, H30XOpHBIH,
ananalaTHBINA, U30TEPMUYECKUI Mpoliecchl (paboTa paciIupeHus Npolecca, U3MEHEHUE SHTPOIINN ).

5. OuTponus. PV-u TS- nnarpammel.
6. Brnaxubii Bo3nyx. Bmaroconepikanue, aOcomtoTHass U OTHOCUTENIbHas BIaXHOCTh. CBoiicTBa
BJIQ)KHOTO BO3AYyXa.

7. CrnocoOsl nepeauyl TeII0Th (TEIIONPOBOJHOCTb, KOHBEKIIHS, U3TyYEHHE).
8. TemneparypHoe nojue, H30TepMUIECKasi NOBEPXHOCTh, CPETHUN U NCTUHHBIN I'PAaIUEHT TEMIIEPATYp.

9. 3akon ®Dypre. KordduimeHT TemaonpoBOAHOCTH, TIOTHOCTh TEIUIOBOTO IOTOKA, KOJMYECTBO
TEIJIOTHI.

10. KoadurueHT TETIonpoBOIHOCTH, €T0 XapaKTePUCTHKA.
11. IlepeHOC TEIIOTHI TEMJIOMPOBOJHOCTHIO TPU CTAlMOHApHOM pexume. OTHOpOIHAS TUIOCKAas
CTEHKA.

12. IlepeHOC TEMIOTHI TEIIONPOBOAHOCTHIO MPH CTALlMOHAPHOM pexXuMe. MHOrocionHas CTeHKa.

13. JleicTBUTENBHBIN MPOLIECC UCTEYEHMSI Ta30B U NapoB. OCHOBHBIE 3aKOHOMEPHOCTH TEUEHUS ra3a B
comutax u auddysopax. [poccenrpoBanne ra3oB U mapos.

14. Tpancdopmaropsl TEIUIOTHI. LUK XOMOIMIBHBIX YCTAHOBOK U TEPMOTPAaHC(HOPMATOPOB.

15. OcHoBbl Teopuu noao0us. OcHoBBI Teopuu noaodus. [loHaTre o MeTojae aHamM3a pa3MEpHOCTEH
Teopuu nonodusi. Kpurepnansusie ypaBHeHUs. PU3NYECKUN CMBICIT OCHOBHBIX KPUTEPHEB MOI00USI.



16. TermmooOMeHn wuznmydeHueMm. TeruoBod OamaHc JnyuncToro TeriooomeHna. 3akoH Credana-
Bonpiimana. AGCOTIOTHO YepHOE TEJO.

17. TermmooOMeH U3TydeHUEM CHUCTEMBI TeJ B a0COTIOTHO ITPO3PAYHOM Cpeie.

18. Koaddumuent temnonepenaun. TermmoBas wu3onsius. THIBl TEMIOOOMEHHBIX —ammapaTosB,
KUTISTUIILHUKOB M MOJ0TPEBaTENEH.

19. Mexanusm mporieccoB ropenus. OOIIMe MPUHIMIBI pacdeTa IMPOLEeCCOB TOPCHHUS. Tertora
cropanus. YcioBHoe TouBo. [IpuBenennsie xapakrepuctuku. Kiaccudukaius Tomiums.

20. Bo3o0OHOBIsieMble W HEBO30OHOBISiIEMbIe HMCTOYHUKH dHEprur. OCHOBBI DHEProcOEpeKeHUs.
BropuuHbie sHEpreTHUECKHE PECYPCHI.

21. KorenpHbie ycTaHOBKU. [lapoBbie v ra3oBbie TYpOHUHBI.

22. TennmooOmeHHbIe ammnaparhl. PereHepaTuBHbIE M CMeCHTENbHBIE TeriooOMeHHUKH. [lokaszarenu
s dexkruBaoctu: KIIJI, MHTEHCMBHOCTH TEIUIOOOMEHA, OTHOIIEHUE PACXOIHBIX TEIJIOEMKOCTEH,
K03 puImeHT TpaHcGhopMaluK TeTUIOTHI.

23.X0n011IbHBIE U TETIJIOHACOCHBIE YCTAHOBKHU.

MMHUCTEPCTBO HAYKHU U BBICIIIEI'O OBPA3OBAHUS PO
T'PO3HEHCKUI I'OCYJAPCTBEHHBIA HEDGTIHON TEXHUYECKUI YHUBEPCUTET
WHCTUTYT DHEPIETUKN
KA®EJPA "TEIVIOTEXHUKA U TH/IPABJIHKA"

Bujer Ne6

1l pybesrcnas ammecmayus

HI/ICHI/IHHI/IHaZ ((TepMO,I[I/IHaMI/IKa U TCIUIonepeaada B rcOTepMajibHbIX YCTAHOBKAX»

]l [TepMuueckoe conpoTuBIEeHHUE TennooTnauu. MaTeHcupukanus
tenjonepenayu. Mertonsl uHTeHCUPuUKauuu. OCHOBHBIE POPMYJIbI

2 | CranmoHapHOE ¥ HECTAllMOHAPHOE TeMIlepaTypHble noJisd. [IpocTpancTBeHHOE TTOJIE.
OpnomepHoe U IByxMepHoe nosie. OgHoMepHoe cTaninoHapHoe nose. M3ortepMuueckue
MMOBEPXHOCTH.

3 HpOBOI[I/IMOCTB cTeHkHU. TermnoBoe TECPMUYCCKOC COITPOTHUBIICHUC. Pacuer mnotHocTH
TCIIJIOBOT'O ITIOTOKA Y€pE3 MHOFOCHOﬁHym CTCHKY

4 | I'paguent temneparypsl. I30TepMbl TEMIIEpaTypHOTO MO, TEIIOBOM MOTOK. 3aKOH
®dypse. 3akoH buo-Pypne.

3aB. kadenpoit «T u I'» P.A-B. Typnyes

7.3. BOHpOCLI K 9K3aME€HY N0 JTUCHHUIIJINHE ((TepMOI[I/IHaMI/IKa " TCILIOICpEaada B reOTCpMaJibHbIX
YCTaHOBKax»

1. [lenu n 3agaun TepMoauHaMUKu. [IoHATHE TEPMOINHAMUYECKONW CUCTEMBI.

2. M3onupoBaHHas ¥ HEU30JIMPOBaHHAs TEPMOJAMHAMUYECKUE CUCTEMbI. PaBHOBECHBIE U HEPAaBHOBECHBIE
CUCTEMBI.

3. TepmoauHamMHUeCKHe TapaMeTpbl COCTOSHUA. Y IENIbHBIN 00beM, IIJIOTHOCTD, TaBJICHHE, TEMIIepaTypa
(abcomoTHas TepMoAMHaMHUUecKas mmkana temneparyp (KensBuna, Lenbcus).

4. YpaBHEHUE COCTOSTHUS. Y PABHEHHE COCTOSIHUA UI€ATbHBIX Fa30B.

5. 3akonbl uaeanbHbix razoB (boins-Mapuotra, I'eii-JItoccaka, lapns). O6bennHeHHOE ypaBHEHUE
Menpeneesa-Knaneiipona.

6. YpaBHEHHE COCTOSIHUS PEaIbHBIX [a30B.

7. CMecH ucanbHbIX ra30B. JlaBaeHne CMecH ra3oB.

8. CoctaB cMecu ra3oB. BelpaskeHue MacCcOBBIX J0JIEH KOMIIOHEHTA.



9. BrlpaxkeHne OObEMHBIX HOJEW KOMIIOHEHTOB cMecH. IlaprumaneHbiii 06beM cMmecu. 3akoH Amara.
Omnpenenenue yaensHOro 00beMa CMECH.

10. Ompenenenne ra3oBOW IMOCTOSTHHOM CMECHM MO HM3BECTHBIM MacCOBbIM JoJisiM. Kaxkyiascs
MOJIEKYJISIpHAs Macca CMECH Ta3oB.

11. I'azoBas mocrosinHasi. @OpMyJIbI ONPEICIICHUS.

12. TennoeMKoCTh ra3oB. 3aBUCUMOCTb TEIJIOEMKOCTH OT TEMIIEPATypHI.

13. MaccoBasi, MoJIbHasi 1 00beMHas TEIJIOEMKOCTH. Y paBHeHHE Maiiepa.

14. Tepmoaunamuueckuii npouecc. Ilonarue penakcanuu.

15. IlepBblii 3aKOH TepMOJIMHAMUKU. BHYTpEHHSS S3HEPTHSI CUCTEMBI.

16. O6paTumble 1 HeoOpaTHMBbIe Mporecchl. PaboTa.

17. AHanmuTH4ecKOoe BbIpaXKEHHUE NIEPBOr0 3aKOHA TEPMOJMHAMUKHY.

18. BTopoli 3akOH TepMOJIUHAMUKH.

19. Huxn Kapno. Tepmuueckuii KITJI.

20. TepMoauHaMHYECKHE TPOIECCHI HICATLHBIX Ta30B (M30XOPHBIN, H300apHBIN, H30TEPMUICCKUH,
a71abaTHBIN, TOJIUTPOIHBIN) METO UCCIIE0BAHUS ITPOLIECCOB.

21. TepmoauHaMHUYEeCKHE TMPOIECCHl pealbHbIX Ta30B. I[lap u ero cBoiictBa. OCHOBHBIE TOHSTHS
npouecca napooOpazoBanusi. HacelieHHbIl BOISIHON map, Heperperhii map (CTerneHp CyxocTu U
CTEINEeHb BJIAXXHOCTH Mapa).

22. Onpenenexnue napaMeTpoB BoAbl U napa. PV-nuarpamma BosisHOrO napa.

23. Tepmuueckue NpOLECCHl HICATbHBIX Ta30B B 3aKPBITBIX cUCTeMax. M300apHblH, H30XOpPHBIi,
aanabaTHBIN, U30TEPMUYECKUN Ipoliecchl (paboTa paciMpeHus MpoLecca, U3MEHEHNE SHTPOIHH).

24. Durponus. PV-u TS- nuarpammsl.

25. Bnaxublii Bo3ayXx. Braroconepxanue, aOCONIOTHasE M OTHOCHTENbHas BiaxHOCTb. (CBoiicTBa
BJIQYKHOT'O BO3/1yXa.

26. CriocoObI riepeadu TerIoTh (TEIUIONPOBOIHOCT, KOHBEKITUS, U3ITYUCHHUE).

27. TemnepaTypHOE€ 10JI€, U30TEPMHUUECKAsl IOBEPXHOCTb, CPEAHUN U UICTUHHBII IpaIue€HT TEMIIEpaTyp.
28. 3axkon Dypee. KoddpduumeHT TemionpoBOIHOCTH, TUIOTHOCTh TEIUIOBOTO TMOTOKA, KOJUYECTBO
TEIUIOTHI.

29. Koa¢pdunueHT TerionpoBOJHOCTH, €ro XapaKTepUCTHKA.

30. IlepeHOC TEIIIOTHI TEMIONPOBOAHOCTBIO IIPY CTALIMOHAPHOM pexkume. OTHOpOAHAs IIIIOCKask CTEHKA.
31. IlepeHoc TEIIIOTHI TEMIONPOBOAHOCTHIO IIPU CTALIMOHAPHOM pexuMe. MHOrocioiiHas CTeHKa.

32. JIelCTBUTENBHBIN MPOLIECC UCTEUEHUS ra30B U MapoB. OCHOBHBIE 3aKOHOMEPHOCTU TEUEHUS Ta3a B
comutax u auddysopax. poccenrupoBanue ra3oB 1 mMapos.

33. TpancopmaTops! TEIUIOTHL. LIMKIBI XOIOAUIBHBIX YCTAHOBOK U TEPMOTPAHC(POPMATOPOB.

34. OcHoBbl Teopun no100usa. OcHoBbI TeOopuH noaoous. [loHsATHE 0 METO/Ie aHaIM3a pa3MepHOCTEN
Teopuu noaodus. Kpurepuanbusie ypaBHeHHs. DU3NUYECKUI CMBICT OCHOBHBIX KPUTEPHUEB MOA00US.

35. Tenmoobmen u3nyueHueM. TensoBoit OanaHc my4yrcroro temiooomena. 3akon Credana-bonabimana.
AGCOIIOTHO YepHOE TEJIO.

36. TermooOMeH H3IIydeHUEM CUCTEMBI Tell B a0COIIOTHO MPO3pavHO cpere.

37. Koapduuuent rertonepenaun. TernoBas u30sust. THITBI TEIUIOOOMEHHBIX aIapaTos,
KUTISITUIILHUKOB U MOJ0TPEBaTENeH.

38. MexanusMm nporneccoB roperusi. OOIiye NpUHIMIBI pacyeTa MpoLeccoB ropeHus. Termiora
cropanus. ¥YcioBHoe TOIuuBo. [IpuBeneHHble xapakrepuctuku. Kinaccudukaius Tomius.

39. Bo3oOHOBIIIEMbIE U HEBO30OHOBIISIEMbIE HCTOYHUKU dHEPTHH. OCHOBBI SHEProcOEpeKEeHUSI.
BropuuHble SHEPreTHUECKHE PECYPCHI.

40. KorenbHblie ycTaHOBKH. [lapoBbie U ra30BbIe TYpOUHBI.



41. TemmooOMeHHBIE amnmapaThl. PereHepaTMBHBIE U CMECHTEIbHBIC TeruiooOMeHHUKHU. llokazaTtenu
spdexkrupoctu: KIIJI, WHTEHCHMBHOCTh TEIJIOOOMEHA, OTHOIICHHWE PACXOJHBIX TEIUIOEMKOCTEH,
K023 unreHT TpaHchopMauy TETIIOTHL.

42.X00IUJIbHBIE U TETUIOHACOCHBIE YCTAHOBKH.

O0pasen Ouiera K IK3aMeHY 10 IMCUHUILINHE

MUHVCTEPCTBO HAYKH 11 BBICHIET'O OBPA30OBAHUS PO
T'PO3HEHCKUI T'OCYIAPCTBEHHbBII HEGTSHOW TEXHUYECKHUIA YVHUBEPCUTET
WHCTUTYT SHEPI'ETUKU
KADEJIPA "TENJIOTEXHUKA U IT'J]PABJIUKA"

HI/ICHI/IHHI/IHa «TepMOI[I/IHaMI/IKa " TCILIOoINEpEaada B recOTCpMaibHBIX
YCTAHOBKaxX»

Buaer Ne 1 9k3amen

1. | TepmonvHaMuyeckue mNapaMmeTpbl COCTOSIHUS. YJIeNbHBIH 0OOBEM, IJIOTHOCTb, JIaBJICHUE,
Temneparypa (abcoaroTHas TepMoiuHaMuyeckast mkana Temneparyp (KensBuna, Lenbcus).

2. | Onpenenenue napameTpoB BoJIbI U napa. PV-auarpamma BoasiHOTO mapa.

3. | OcHoBbI Teopuu moao6us. OcHOBBI TeopuH nmoao0us. [loHsaTHue 0 MeTo e aHamu3a
pasmepHocTelt Teopuu noaodus. Kpurepuanbueie ypaBHeHUsI. PDU3MUECKUI CMBICT OCHOBHBIX
KpUTEPHUEB MOA00MS.

4. | TerumoobMeH usnmydenuem. TerutoBoit Oananc myducTtoro terioooMena. 3akon Credana-
BosibiiMana. AGCOITIOTHO YepHOE TEJO.

3aB. kadpeapoi «TemIoTexHuKa 1 T'IpaBIKay P.A-B. Typinyes

7.4 Tekymumii KOHTPOJIb

JlabopaTopHnasi padora Ne 1
«IlepBblil 3aKOH TEPMOJAMHAMHUKH B NPWIOKEHNH K PElICHUI0 OTHOTO U3
BU/IOB TEXHHUYECKHX 3a/1a9».

1. Henp paGorel. OmpeneneHue ¢ MOMOIIBIO YpPaBHEHUS IIEPBOTO 3aKOHA TEPMOJMHAMUKU
KOJINYECTBA TEIJIOTHI, OTAABAEMOT0 B OKPY’KAIOIIYI0 CpeAy B YCIOBUSX J1a00PaTOPHOM yCTaHOBKHU.

2. KoHTpOJIbHBbIE BONIPOCHI.

1. Chopmynupyiite 1enb 1a60paTOpHON pabOTHI M MOSICHUTE, KaK IOCTUTAETCsI MOCTABICHHAS 1IEITh?
2. HazoBHTE OCHOBHBIE y3J1bl DKCIIEPUMEHTAIBHON YCTAHOBKU M YKAKUTE UX HA3HAYCHHUE.

3. Kakumu MeToamu u3MepsieTcsi TeMiieparypa B JaHHOM pabote?

4. Kak uzmepsieTcst 1 peryaupyeTcsi pacxo]l Bo3ayxa B JaHHOW paboTe?

5. Ha 4ro pacxomyeTrcs MOIITHOCTh, TOABEICHHAS K KOMITPECCOPY, U KaK OHA ONpeenseTcs?

6. ChopmynupyiiTe U HaANMUIINTE AHATUTHYECKHUE BBIPAXKEHHS MIEPBOTO 3aKOHA TEPMOJIMHAMUKH IS
3aMKHYTOM U pa30MKHYTON 000JI0UEK.

7. KakoB (pu3nueckuii CMbICI BEIMYUH, BXOSAIINX B YpaBHEHHS IEPBOTO 3aKOHA TEPMOIMHAMUKHU IS
3aMKHYTOH M pa30MKHYTOH 000104€eK?

8. Jlaiite onpeneneHue U NOACHUTE (PU3NIECKHIA CMBICI IOHSATHI TEIUIOTHI U Pa0OTHI B TEXHUYECKOM
TEPMOJNHAMUKE.



9. UTo 03HAYAIOT 3HAKH « + » M « — » I TEIUIOTHI U pPaOOTHI?

10. Ha uTo u kakuMm 00pa3oM BIUsET U3MEHEHHE HarpeBa TPYObI IIPHU MOCTOSTHHOM pacxojie Bo3ayxa?
11. Ha uTo pacxoayeTcst MOIIHOCT, ITO/IBEJICHHAS JIsl HarpeBa TpyObl, M KaK OHa omnpeaessiercs?

12. Kak ocymiecTBiIseTcsi BHIOOP KOHTPOJBHBIX 000JI04EK (TpaHuIl) TOICUCTEM (CUCTEMBI)
MIPUMEHUTEIBHO K JaHHOU JabopaTopHOi padoTe?

13. B kakoM MecTe ¥ TToUYeMy TPaHHUIIbI TIOJICUCTEM (CUCTEMBI) Pa3MBIKAIOTCS?

CBoiiCTBa BHYTPEHHEH SHEPTHH M pacyeTHBIC (POPMYIIBI.

JlaGoparopHnasi pabGora Ne2
«OmnpeneneHue NnapaMeTpoB BJIAKHOIO BO3TYXa»

1. ]_le.]]b paﬁoTbI. HSy‘lCHI/Ie TEPMOANHAMHUYCCKUX CBOMCTB BJIAJKHOT'O BO3yXa U IpOoHECCOB U3BMCHCHU A
MMapaMCETpOB BJIAKHOI'O BO3]yXad.

2. KoHTpoJIbHBIE BONIPOCHI.

1. Chopmynupyiite 1enab 1a00paTOpHOM pabOTHI U MOSICHUTE, KaK JOCTUIAETCsI TOCTABJICHHAS 1IEJIh?
2. HazoBuTE OCHOBHBIE y3J1bl IKCIIEPUMEHTAIBHON YCTAHOBKU U YKAKUTE UX Ha3HAYCHHUE.

3. Kak BbI mOHMMaeTe TaKue COCTOSIHUS, KaK HACHIIIICHHBIM U HEHACHIIIICHHBIN BJIaYKHBIN BO3TyX?
4. Kak Bbl OTHOCUTECH K TEPMUHY «I1€PECHIILIEHHBIN) BIaYKHBIA BO3TyX?

5. Kak ¢opmynupyeTcs 1 3aluChIBaeTCS 3aKOH MapIUabHBIX TABICHUH U BIaKHOTO BO3ayXa?
6. Uto Ha3bIBaeTCs aOCOIIOTHOM, OTHOCUTENILHON BIaKHOCTBIO M BJIArocoAe€p:KaHuEeM BIaKHOTO
BO31yXa?

7. Kak BeIpaskaeTcs U M3 YEero CKJIaAbIBACTCs TEMI0COAepKaHue (FHTANIBINS) BIAXKHOTO BO3yXa?
8. Ilouemy ¢ yBenM4eHHEM TEMIIEPATYPHI BIAXKHOT'O BO3/1yXa €r0 OTHOCUTEJIbHAS BIAKHOCTD
yMeHbIlaeTcs?

9. YeM Bbl MOKETE OOBSICHUTH BIUSHUE CKOPOCTU BO3yXa Ha OTKJIOHEHHUE IMOKAa3aHHUsI CMOYEHHOTO
TEPMOMETPA OT UCTUHHOTO 3HAUEHUs TEMIIEpaTypbl MOKPOTO TepMoMeTpa’?

10. Kak ycrpoena auarpamma i-d BiIaxHOTO BO3/lyXa U, KAKUM 00pa3oM OIpPEeIsIFOTCs TapaMeTphl
BJIQ)KHOTO BO3yXa C MOMOLIBIO AMArpaMMBbl 10 TOKa3aHUSM CyXOr0 U MOKPOIO TEPMOMETPOB?

11. ITokaxkuTe Ha JuarpaMMme U MOSICHUTE MPOLIECCHI «CYXOT0» HarpeBa M OXJIaXJACHHUs BIAXKHOTO
BO3/yXa.

12. [MokaxkxuTe Ha AUarpaMMe U MOSCHUTE MPOILecC alnabaTHOrO HACHIIIEHHUS BIAXKHOTO BO3TyXa.
13. JlaiiTe onpeneneHure NOHATHIO TOYKU pockl. Kak onpenensercs Temneparypa TOUYKHA POChl Ha
nuarpamme’?

14. KakoBa cBsi3b MEXAYy OTHOCUTENIbHOM BJIaXXHOCTBIO BO3JIyXa U €T0 BJIArocoiep:kanuem?

15. JlaiiTe BbIBOA aHATUTHUECKON (OPMYIIBI ISl pacueTa abCONIOTHON BIaKHOCTH BO3/1yXa.

16. JlaiiTe BBIBOJ aHATUTHIECKON (OPMYITBI IS pacyeTa BIarocoAepKaHus BO3ayXa.

17. MaiiTe BBIBOJI aHATUTHUYECKON (DOPMYIIBI IS pacueTa TeII0CoAepKaHus (SHTAIBIIMN) BO3TyXa.

JlabopaTopHasi padora Ne 3

«HUccaenoBanme Inpouecca HCTCYCHUA BO3AyXa Yepe3 Cy;KuBaomeecda CoIjao»

1. Hean padorsl. HccrnenoBaHue 3aBUCHMOCTH MAacCOBOIO pacxoda BO3[AyXa uepes

CY>KHUBAIOMIEECA COINJIO OT OTHOIICHUA JAaBJICHHS 3a COIJIOM K JAaBJICHUIO IIEPE COIIJIOM.

2. KoHTpoJibHBIE BONPOCHI.



1. Chopmynupyiite ens 1adopaTtopHoi paboThI U MOSICHUTE, KaK JOCTUTAETCS TIOCTABIICHHAS 1IEIh?

2. HazoBHTE OCHOBHBIE y3J1bl KCIIEPUMEHTAIBHON YCTAHOBKU U YKAKUTE UX HA3HAUCHHUE.

3. JlaiiTe onpeaeneHue NpoLeccoB UCTEUEHNUS U IPOCCETUPOBAHUS.

4. HanummTe ypaBHEHHE IEPBOTr0 3aKOHA TEPMOJAMHAMUKH PUMEHHUTENBHO K MPOIECCY UCTEUEHUS.

5. Hanumure ypaBHEHHE MEPBOT0 3aKOHA TEPMOJIMHAMUKY TPUMEHUTEIHHO K MTPOLIECCY
JPOCCEIINPOBAHMUS.

6. Kak u3mensieTcst CKopocTh UCTEUEHUS Yepe3 Cy>KuBaroleecs corio npu usmenenuu B ot 1 g0 0
(TTOKaXUTE Ka4eCTBEHHOE U3MEHEHHE Ha Tpaduke pacxoa)?

7. Uem 00BsACHSCTCS IPOSIBICHUE KPUTHUECKOTO PEKUMA MTPH UCTCUCHUH?

8. B ueM paznuuue TeOpeTUUECKOTO U IEHCTBUTEIIBHOTO MIPOLIECCOB UCTEUEHUS?

9. Kak n3zobpakaercs TeOpeTUIeCKUN U IEHCTBUTENIBHBIN MPOIIECCHl UCTEYSHHS B KoopanHaTax h-s?
10. TToyemy oTnM4arOTCs TeOpeTUYecKas U IEHCTBUTENIbHAS TEMIIEPATyphl BO3/1yXa Ha BBIXOJIE U3 COILIA
MIPY UCTCUCHUU?

11. Ha kaxoM OCHOBaHMH IMPOLIECC APOCCETUPOBAHUS UCIIONIB3YETCS MIPU U3MEPEHUU pacxo/ia Bo3ayxa?
12. Kak MokeT U3MEHATHCS TeMIepaTypa Bo3ayXa B IPoIecce APOCCETUPOBAHUSA?

13. Ot 4ero 3aBUCAT BEIHYHNHBI KOO (OHUIIMEHTOB: MOTEPU CKOPOCTH (OC, MOTEPH JHEPTHH (C H MOJIE3HOTO
JeicTBUS KaHaia NK?

Kaxue xananbl Ha3pIBatOTCS coruiaMu’?

15. Ot kakux napameTpoB 3aBUCAT PacXo/ U CKOPOCTh I'a3a PU UCTEUEHUH Yepe3 COILIo?

16. ITouemy TemmnepaTypbl Bo3ayxa nepes auagparMoi U nepes] CorioM paBHbI?

17. Kak u3MEHSIOTCS SHTAJIBINS U SHTPOMHS MOTOKA ra3a, Mpy MPOX0XKACHUU Yepe3 auadparmy?

JlaGopaTopHasi padora Ne4

«Onpenenenue ko3pGuuueHTA TEMIONPOBOAHOCTH TEMIOU30JISIUOHHOTO
MaTepuaja (MeTo HUJIMHIAPUYECKOT0 CJI051)»

1. Oeabp padorsl. OcBoeHHE OJHOTO W3 METOJOB OmpeaencHUs Kodh(uUIMeHTa TETIONPOBOAHOCTH
TETJION3OJISIITIOHHBIX MaTepHUaIOB (METO/ MMJIMHIPUYECKOTO CJIOSI) U 3aKPEIUICHHE 3HAHUUW M0 TEOPUHU
TETJIOTPOBOJHOCTH.

2. KoHTpoJIbHBIE BONIPOCHI.
1. Chopmynupyiite 11e1b J1abopaTopHOU pabOThl U IOSICHUTE, KaK JIOCTUTACTCS TIOCTABIICHHAS 11€J1b?7

2. HazoBuTE OCHOBHBIE y3J1bl IKCIIEPUMEHTATBHON YCTAHOBKU U YKAKUTE UX Ha3HAUCHHE.

3. Kakuie Benmu4MHbI ClieyeT U3MEPSITh B IaHHOM padboTe, YTOOBI BHIYMCIUTH KOAPHUITUEHT
TEIIONPOBOAHOCTH?

4. KakoBa (u3uyeckasi CyIHOCTb epeayn TeIula TeI0NpPOBOIHOCTHIO?

5. ChopmynupyiTe MOHATHS: TEMIIEPATYPHOE I0JIe, N30TePMUUECKasi TOBEPXHOCTh, IPAJUEHT
TEMIIEPATYPHI, MOIIIHOCTH TETNIOBOT'O NOTOKA, YIE€IbHBIN TEIIOBOM MOTOK.

6. [Tokaxxute Ha cxeMe YCTaHOBKH, KaK HaIlpaBJIeH BEKTOP TEIUIOBOTO MOTOKA U IpaiueHTa
TeMIlepaTypbl?

7. KakoB ¢puznueckuii cMbici KO3QGUIIMEHTa TEIIONPOBOAHOCTH, U OT KaKuX (pakKTOPOB OH 3aBUCUT?
8. KakoB xapakTep u3MEHEHHS TEMIIEPATYPHI MO TOJIIIMHE IUIOCKOW U [UIMHIAPUIECKON CTEHOK?
9. KakoBa B3aMOCBS3b MEXIy K03(pPHUIIMEHTOM TEIUIONPOBOJHOCTH U HAKIIOHOM TeMIIepaTypHOU
KPHUBOI1 110 TOJIIIMHE TEMIOBOW U30JISALUU?

10. [laiiTe onpeneneHre NOHATHIO TEPMUYECKOTO COMPOTUBIIEHNS CTEHKHU.



11. Kak 3aBucut K03(h(HPUIIUEHT TETIONPOBOAHOCTH PA3IMYHBIX BEIIECTB (METAIJIOB, HEMETAIIIOB,
XKHUJIKOCTEH U ra3oB) oT Temmeparypsl? OTBeT 000CHOBATE.

12. ChopmynupyiiTe OCHOBHON 3aKOH TEILUIONPOBOAHOCTU. B ueM ero cyuHocTs?

13. KakoBbI OCHOBHBIE TPYJHOCTH TEIUIOBBIX PAaCu€TOB IIPU IEPEHOCE TEIlIa TEIIONPOBOAHOCTHIO?
14. Kak Biusier hopMa CTEHKU Ha BEIMYUHY €€ TEPMUYECKOTO COMPOTUBICHUA?

JlaGopaTopnasi padora NeS

«Onpenenenue ko3pPUIUEHTA TEIVIOOTAAYA  NPHU CBOOOTHON KOHBEKIIMU (METOJ
CTPYHBI)»

1. Heap padorsl. OmnpenencHue SKCIEPUMEHTAIBHBIM ITyTEM Ha JIa0OpPAaTOPHOW YCTaHOBKE
Kod(pHLIMEeHTa TEIIOOTAaYH MpHU CBOOOIHONW KOHBEKIIMM B HEOIPAaHMYEHHOM IPOCTPAHCTBE.
W3ydyeHne MeTOIMKH OOpaOOTKH OIBITHBIX JAHHBIX C MPUMEHEHUEM TEOPUM MOA00US U

COCTAaBJICHHUA KPUTCPUAJIBHOI'O YPABHCHHUS 110 PE3YJIbTATaM 3KCIICPUMCHTA.

2. KoHTpoJibHBbIE BONPOCHI.

1. Chopmynupyiite 1enab 1abopaTopHON pabOTHI U MOACHUTE, KaK OHA JOCTUTAaeTCs?

2. Ha3zoBute ocHOBHEBIE Y3J1bL 3KCHCpI/IMCHTaHBHOﬁ YCTAaHOBKH U YKAKUTC UX HA3HAYCHUC.
3. Kak ompenensiercst cpeliHsisi TeMIiepaTypa CTpyHbI B JaHHOW YCTaHOBKE?

4. Jlyist gero 3amepsieTcs 0apoMETPpUUIECKOE JaBJICHNE B JaHHOU paboTe?

5. Kak omnpeznensercs KOIMYECTBO TEIUIOTHI, OTAAHHOE CTPYHOW OKpYKAIOLIEMY BO3IyXY
MOCPEACTBOM KOHBEKLIUU?

6. Kak omnpenensercs KOIMYECTBO TEIUIOTHI, OTAAHHOE CTPYHOW OKpYKAIOLIEMY BO31yXY
MIOCPEACTBOM U3ITyUYECHHUS?

7. Yto Takoe cBOOOIHAS U BHIHYKJICHHAS] KOHBEKITHS?

8. . KakoB ¢u3uueckuit cMbICI U pa3MepHOCTh KO3 (UIIMEHTa TeII00Taauu?

9. Kakue (axTopsl onpeaenstoT NHTEHCUBHOCTh KOHBEKTUBHOI'O TEIJI00OMeHa?
10. . Yto Takoe kpurepuit mogoous?

11. Yto Takoe «ompeaesnsonas TeMIepaTypay u «ompeaesonuiiy pasmep?
12. Kakne kpuTepnn Ha3bIBarOTCS «ONPEAEISIOINMU» U «OIPEAETIEMBIMUY?
13. Jly1d 4ero m Kak COCTABIISIIOTCA KPUTEPUAIbHBIE YPaBHEHUA?

14. Kak ompenensercss kod3(p(UIMEHT TEIIOOTIAaYd 0 M3 KpPUTEpPUATbHOTO ypaBHeHUs? Yto
XapaKTepu3ylT KPUTEpUu nu , gr, pr?

JlabopaTopHasi padbora Ne 6
«HMccnenoBanne NpoueccoB TemJI000MeHa HA FOPU30HTAJILHOM TPYOONPOBOAE»

1. Heas padorsbl. M3ydeHue mpoleccoB TemIooOMeHa NpHU CBOOOAHON M BBIHYKICHHOM
KOHBEKIIMM HA TOPU3OHTAIBHOM TPYOOIpOBOJE. DKCIEPUMEHTAIbHOE OmpeeneHrne Kod(UIMeHTOB

TCIIOOTAAYN U CPABHCHUEC UX C BBIYHMCIICHHBIMH 110 KPUTCPHUAJIBHBIM YPABHCHUSM.



2. KoHTpoJIbHBIE BONIPOCHI.
1. ChopmynupyiiTe 11€1b J1ab0paTOpHON pabOTHl U MOSICHUTE, KaK OHA JOCTUTASTCS?

2. HazoBHTE OCHOBHBIE y3J1bl SKCIIEPUMEHTAIBHON YCTAHOBKU M YKQKUTE UX HA3HAYCHHUEC.

3. Kakumu Metonamu usMepsieTcs Temreparypa B JaHHOU padbore?

4. Kak n3mepsiercsi M peryJaupyercs: pacxoj Bo3yxa B JaHHOU padore?

5.110 KaKUM TPU3HAKaM MOKHO CY/IUTh O CTALIMOHAPHOM PEXHUME TEIUIO00OMEHA C OKpYXKaroIei cpenoit?
6. Kak ocymecTBisieTcsi BBIOOpP KOHTPOJILHOW OOOJIOYKM pPaccMaTpUBaeMOil TEpPMOAMHAMHUYECKOM
CUCTEMBI?

7. Jaiite (opMyIHMpOBKY U MaTeMaTHYECKOE BbIPR)KEHUE YPaBHEHMsI IIEPBOI0 3aKOHA TEPMOJUHAMUKH,
MCIIOJIb3YEMOTO Ul PEIICHU 3a1a41 JaHHOTO OIIbITA.

8. Ykaxute cnocoObl ONpeAeseHNs BEIWYHMH, BXOASIIMX B ypaBHEHUE 1-ro 3aKOHAa TEpPMOJMHAMUKH,
UCIOJIb3YyEeMOIro Ui PELICHMs 3aJayd JaHHOTO OIbITa, C IOJHBIM OOOCHOBAHHMEM HCIIOJIb3YEMbIX
pacueTHbIX (HOpMyII.

9. Kakue cymecTByl0T METOABI M TPUOOPHI IS U3MEPEHUS TEMIIEPATyphl, JaBICHHUS U pacxonaa?

10. Kak onpezensercs INIOTHOCTh BO3/lyXa B YCJIOBUSX J1a00paTOpHON YCTaHOBKH?

11. Kakue Buabl KOHBEKLUHU CYLIIECTBYIOT, B YEM UX paznuuue?

12. B 4yeM cymHocTh "Teopuu mofoOus" U Kak C €€ IMOMOIIBI0 OINPEeAeSIoTCs KO3 PHUIHMEHTHI
TEIJIO0TAAYU ?

13. Kak cocTaBisItoTCSl KpUTEpUAIbHbIE YpaBHEHUA?

14. CocrtaBbTe B o0OIIEM BUJAEC KpUTEpUAIbHbIE YypaBHEHMS U1 BBIHY)KJCHHOH M CBOOOAHOM
(ecTecTBEHHO) KOHBEKIIUH.

15. KakoB ¢u3nveckuii CMBICT KpUTEpUEB IMOM00Ws, BXOMSIIMX B YpaBHEHHE s CBOOOIHOU
KOHBEKIUU?

16. KakoB ¢u3uveckuii CMBICT KpUTEpUEB IOA00WS, BXONAIIMX B YpaBHEHHE JJIs BBIHYXIECHHOU
KOHBEKIIUU?

17. Yto Takoe "onpeaenseMslil" 1 "onpenensomuni’ KpuTepuii?

18. Kak BbIOMpaeTcs Ompenensiounii (XapakTepHblil) pasMep M ONpeesnsionias TeMmIeparypa Hpu
pacuere KpUTEpHEB 10100 ?



7.4. Onucanue nmokasarene u KPpUTCPUCB OLICHUBAHUA KOMIICTCHIIMH Ha Pa3JIMYHBIX STallaX HX @OpMHpOBaHI/I}I, OITMCAaHHEC IIKAJIbI

O CHUBAHUA.
Tabmauna 7
ILnanupyemsble pe3yJbTaTbl 0CBOCHHS Kpurepuu oneHuBanusi pe3y/ibTaToB 00yyeHus HaumenoBanue
KOMIETCHIINH MeHee 41 6aJi0B 41-60 6an0B 61-80 6aa0B 81-100 6as;10B OLICHOTHOT'0
(Hey10BJIETBOPUTEJIBLHO) | (YI0BJIETBOPHUTEIBLHO) (xopouo) (OTJIMYHO) cpencTsa

[1K-2 — T'oTOB K y4acTHIO B pa3pabOTKe HOBBIX TEXHHYECKHUX PEIICHUH W TEXHOJOTHWH B 00JACTH re0TEpPMAIbHON SHEPTeTUKU C MPUMEHEHUEM Hay4YHBIX
[10JIXO/I0B;

[IK-4  OO6ecneunBaer mMpo(heCCHOHATLHOE CTAHOBIEHHE W PAa3BUTHE CTYACHTOB OOYYAIOIIMXCS HOBBIM TEXHOJOTHAM B cdepe TreoTepMalbHBIX
PIIEKTPOCTAHLIMN

3HAThb:
- OCHOBHBLIC 3aKOHBI U PAaCUYCTHLIC
COOTHOHICHUA TCPMOJAUHAMUKHU U
TCILIONCpCaAAYN I'€COTCPMAJIbHBIX
YCTaHOBOK;
- Ha3HA4Y€HHE, COCTaBbl U CBOMCTBA CdopmupoBaHHbIe, HO CdopmMupoBaHHbIE KOHMPORUpYIOuUe
pabouux TeJ TeTUIOBBIX JBUTATENICH U ®dparmeHTapHbIE 3HAHUS Henonnele 3Hanus | comepkalie OTaebHbIC cHCTeMaTHYEeCKHe Mamepuansi no
XOJOJHUJIbHBIX MallliH, pOOEITBI 3HAHUS 3HAHUs oucyuniune, , 3a0aHusl
- OCHOBBI OTIPEJICIICHHUS 0151 KOHMPOTBHOTE
TCPMOANHAMHUYCCKUX U TCHJ'IO(l)I/BI/I‘leCKI/IX pa6ombz, 3a0anus 0715
CBOICTB T'a30B, JKUJIKOCTEN U TBEPIBIX TEN; 1a6opamopHoi
- IPUHITUIIBI PA0OTHI TETIOIHEPTETUIECKUX pabomei, mecmoguie
1 TETIIOOOMEHHBIX YCTaHOBOK; sadanus, memol
YMeETh: \pecpepamos, doxrados
- paCCUMUTBIBATE U AHAJIM3UPOBATH
TEMIIEPATyPHBIE PEKMMBI CUCTEM U YMenusi NONHELE, CdopmupoBaHHbIe
060pYIOBAHHS,YMETh TIONB30BATHCS YactuyHble yMEHHUS Henonnele yMeHUs |10MyCKAIOTCS HEOOIBIITHE —
TCPMOANHAMHWYCCKUMHU CXEMaMU, oumHGKu
muarpamMmamu, rpaduKaMu U TabJIUIaMH




BJaJIEeTh:

- HaBBIKaMU PabOTHI C OCHOBHBIMU
POCCHICKUMH U 3apyOCS)KHBIMH IMPUOOpaMHU
IUJISL ONIPEAENIEHUS TEPMOJUHAMUYECKUX U
TeII0(U3NIECKIX CBOWCTB ra3oB,
PKUJIKOCTEN U TBEPIBIX TEN;

- METOJIMKAMM COCTaBJICHHS
DHEPreTHYECKUX M TEIJIOBBIX OATaHCOB
PHEPrOTEXHOJIOTUYECKUX

- METOJAMH PacyeTa TEIUIOBBIX PEKUMOB
CUCTEM U 000PYAOBaHNUS;

- YCJIOBUSIMUA OHO3HAYHOCTHU WUJIU

KpacBbIMH YCJIOBUSIMU ITpOLIECCa
TCILJIOIIPOBOJHOCTH.

YacTuuHOE BIagcHUE
HaBBIKAMU

Hecucremarnueckoe
MIpUMEHECHNE HABBIKOB

B cucremaTnyeckom
MIPUMEHEHNHU HAaBBIKOB
JIOIYCKAFOTCSI TPOOeIIbI

Ycnemnoe u
CHCTEMATHYECKOE
MIPUMEHEHNUE HABBIKOB




8. OcobeHHOCTH peasM3auny JUCHMILIMHBI V151 HHBAJUI0B U JIMI C

OrpaHu4¢HHBbIMHA BO3MOKHOCTAMH 310POBbA

JUis  ocymiecTBIeHMs NPOLEAYp TEKYLIEro KOHTPOJIA YCIEBAEMOCTH M IPOMEKYTOUHOU
aTTeCTalluu OOYYaIOUIMXCS CO3/1aHbl (POHIBI OIICHOYHBIX CPEJCTB, aJlaITUPOBAHHBIC JUISI MHBAIUAOB U
JUIl C OrPAaHMYEHHBIMH BO3MOXKHOCTSIMH 3J0POBbS M MO3BOJSIONIME OLEHHUTH JOCTIKEHHE HMH
3aIUIAHMPOBAaHHBIX B OCHOBHOM 0Opa30BaTENIbHOW MpoOrpaMMe pe3yiabTaToB OOyYeHHs U YPOBEHb
C()OPMHPOBAHHOCTH BCEX KOMIIETEHIMH, 3asiBIEHHBIX B oOpa3oBaTenpHONW mporpamme. Dopma
IIPOBEJEHUS TEKYyLIEH arTecTalMd JUIsl  CTYAEHTOB-MHBIWJIOB YCTAHABIMBAETCA C  Y4YETOM
WHIWBUIYAIBHBIX TCHUXO(U3MYECKHX OCOOEHHOCTEH (yCTHO, MUCHbMEHHO Ha Oymare, MUCBMEHHO Ha
KoMmIbloTepe, B (opme TecTupoBaHus W T.1.). [Ipu TectupoBaHMM IS CIAOOBUISIIUX CTYAEHTOB
UCHOJb3YIOTCS (DOH/BI OLIEHOYHBIX CPEACTB C YKpyNHEeHHbIM wmpudroM. Ha sk3ameH mpurnamaercs
CONPOBOKAAIONINI, KOTOpPBI  OOEcleunBaeT TEXHUYECKOE COMPOBOXKIEHHE cryaeHTy. [lpm
HEOOXOMMOCTH CTYACHTY-UHBAIUAY MPEIOCTABIISACTCS JOTOTHUTEIBHOE BPEMs JJIsl TOJITOTOBKH OTBETA
Ha »9K3aMmeHe (wiaM 3adere). OOydaromuecs € OrPaHUYEHHBIMH BO3MOXKHOCTSAMHU 370pOBbS U
oOyyarolmuecs: HMHBaIMIbl OOECIEUMBAIOTCA MEYAaTHBIMH M BJIEKTPOHHBIMU  00pa3oBaTEIbHBIMU
pecypcamu (TporpaMmbl, y4eOHBIE TOCOOWS IS CaMOCTOSTEIBHOH paboTel W T.A.) B (opmax,
aIalTHPOBAHHBIX K OTPAaHUYEHISIM WX 3I0POBbBS U BOCIIPHTHS MHPOPMAIIUH:

1) JUI MTHBAJIUIO0B U JIUILL C OTPAaHMYEHHBIMH BO3MOKHOCTSIMH 3/10POBbSI 110 3PEHHIO:

- JJs caembIX: 3aJaHus AN BBIIOJHEHMS HA CEMHUHApax M MPaKTHUYECKUX 3aHATHIX
oopMIIIOTCS  penbePHO-TOUEUHbIM HIpu(pTOM bpaiinsg umu B BUAE SJIEKTPOHHOIO JOKYMEHTA,
JIOCTYITHOTO C TOMOIIBI0O KOMIIBIOTEpPA CO CIELMAIU3UPOBAHHBIM IMPOTPAMMHBIM OOECTIEUeHUEM IS
CIIETBIX, JINOO 3aUUTHIBAIOTCS] ACCUCTEHTOM; IMMChbMEHHBIE 3a/1aHUS BBIMOIHAIOTCSA HAa Oymare penbedHo-
TOYEYHbIM HIpUpTOM bpallas uIM Ha KOMIBIOTEPE CO CHEHMAIM3UPOBAHHBIM POrPaAaMMHBIM
o0OecrieyeHneM [UIsl CJENbIX JIMOO HAJMKTOBBIBAIOTCS ACCUCTEHTY; OOYyYaroIIMMCS JJISl BBIIOJHEHUS
3aJaHAs TIPU HEOOXOTUMOCTH TPEJOCTABISIETCS KOMIUIEKT MUCHhbMEHHBIX NMPHHAUICKHOCTEH U Oymara
IUIE  TUCbMa  penbeHO-TOYEUHBIM IIPUPTOM bpaiiias, KOMIBIOTEp CO CHEIHATM3UPOBAHHBIM
MPOrpaMMHBIM 00eCTIeYeHHEM IS CIIETbIX;

- A8 caadoBHASIIIUX: 00ecreynBaeTCsl HHAUBUAYaIbHOE PaBHOMEPHOE OCBEIICHHE HE MEHee
300 mrokc; oOyyaromuMmcsl s BBINOJIHEHMS] 33JaHUs TNPU  HEOOXOAMMOCTH MPENOCTaBISAETCS
YBEIMYMBAIOIIEe YCTPOWCTBO; BO3MOXKHO TAaKXK€ HCIIONb30BAaHUE COOCTBEHHBIX YBEIWYMBAIOIINX
YCTPOICTB; 3aJaHMsl UI BBIMOJIHEHUS 3aJaHUi 0QPOPMIISIOTCS YBEIMYEHHBIM HIPHUPTOM;

2) IUTsSt THBJTUIOB | JIMII C OTPAaHMYEHHBIMU BO3MOKHOCTSIMH 37I0POBBS MO CJIYXY:

- UIAl TVIYXMX M CJI200C/BIIAIMX: 00eCclIeYrBaeTCsl HATMYUE 3BYKOYCHIIMBAIOIIEH anmapaTypsl
KOJIJIEKTUBHOTO M0JIb30BAHHUA, npu HE00X0AUMOCTH o0yJaromumcs IPEJOCTaBIIACTCS
3BYKOYCWJIMBAIONIAs  ammaparypa HHIUBUAYAJIBHOTO  IIOJIb30BAHUS, IPEIOCTABISAIOTCS — YCIYTH

CYpPAOIIEPEBOIYNKA,



- I CJeNOIJMyXHX JIOIYCKAeTCs IPUCYTCTBHE aCCHCTEHTA, OKAa3bIBAIOILIEIO YCIYrd

tudaocypaonepeBoaunka (MOMUMO TpeOOBaHUM, BBITIOTHSAEMBIX COOTBETCTBEHHO [UISI CHCMBIX U
TITYXHX);

3) VI JIMIl C TSDKEIBIMH HAapyHNICHUSAMH pPEYH, TIyXUX, CIa0OCTBIIIANUX JICKIHH U
CEMHUHAPHI, TPOBOANMBIC B YCTHOU (popMe, TPOBOATCS B MUCHBMEHHOU (opMe;

4) JUIS WHBAIAIOB W JIMII C OTPAHMYEHHBIMA BO3MOXXHOCTSIMU 3J0POBbS, HMEIOIINX
HApYILIEeHUs ONMOPHO-IBUTaTeILHOIO anmapara:

- JUId JIMIl C HApYIICHUSMH ONOPHO-JABHTaTEIBHOIO armapara, HapyIICHUSMHU JBHTaTeIbHBIX
(GYHKIMH BEpPXHMX KOHEYHOCTEH WJIM OTCYTCTBHEM BEPXHUX KOHEUHOCTEH: NMHCHMEHHBIC 3aaHUs
BHITIONHSIOTCS. HAa KOMITBIOTEPE CO  CICHUATM3UPOBAHHBIM IMPOTPAMMHBEIM  O0ECIICYCHUEM  WJIU
HAJMKTOBBIBAIOTCS ACCUCTCHTY; BBHIMOJHEHHE 3a/JIaHUl (TECTOB, KOHTPOJBHBIX PaboT), MPOBOIUMBIC B

MUCBEMEHHOMN (hopMe, TPOBOAATCA B YCTHOUM opMe myTeM oripoca, 6ecebl ¢ 00ydaroumcs.

9. YueOHO-MeTOAUYECKOe U HHPOPMAIIMOHHOE 0OecnevyeHne JUCHUIINHbI
a) OCHOBHasl JINTepaTypa

1. Annppeer B.B. Terutorexuuka [ QnexkTpoHHBIA pecype]: yueoHuk/ Anapees B.B., Jlebener B.A.,
CnecuBueB b.M.— OnextpoH. TekcroBble aaHHble.— CII6.: HanuonanbHbli MuHEpanbHO-
celppeBOil  yHuBepcuteT  «lopHbli», 2016.— 288 c—  Pexum  pmocryna:
http://www.iprbookshop.ru/71706.html.— 3BC «IPRbooks»

2. Texuudeckas TepMOAWHAMHKA W TEIUIOTEXHUKA [DIIGKTPOHHBIH pecypc]/ — DIEKTPOH.
TeKkcToBbIe NaHHble. XameHko A.A., Kanuanuenko M.IO., Bucnorysos A.H.— CraBponois:
Cesepo-KaBkazckuii ¢denepanpueiii  ynusepcuter, 2017.— 107 c.— Pexum npocryna:
http://www.iprbookshop.ru/75606.html.— DBC «IPRbooks»

3. Pacuer TeruioBBIX MPOILIECCOB W YCTAaHOBOK B MpUMEpax W 3ajayax [DIEeKTpOHHBIN pecypc|:
npaktuky™m/ Illanait B.B., Muxaitno A.I'., batpakoB II.A., Tepe6mios C.B., CnoGonuna
E.H.— DOnektpoH. TekcToBble naHHble.— OMck: OMCKHII rOCyAapCTBEHHBIM TEXHMUYECKUN
yauBepcuteT, 2015.— 120 c¢.— Pexum nocryna: http://www.iprbookshop.ru/58098.html.—
OBC «IPRbooks»

4. Manag D.M. Texuuueckasi TeIJIOTEXHUKA [DJIEKTPOHHBIN pecypc]: yueOHoe nmocobue/ Manas
O.M., TomukoB JI.B.— DOnexktpoH. TekcTtoBble naHHble.— CapaTtoB: CapaTroBckuit
rocylapCTBEHHBbIN TexHu4eckuil yHusepcuteT uMenu FO.A. I'arapuna, ObC ACB, 2014.— 90
c.— Pexum nocryna: http://www.iprbookshop.ru/80120.html.— 3BC «IPRbooks»

5. Mpakun A.H. Pacuer TemnosHEpreTM4eckuX YCTAaHOBOK IIPOMBILUIEHHBIX NPEINPUSITAN
[DnexkTpoHHbIl pecypc]: mpaktukymM/ MpakuH A.H.— DnekTpoH. TEKCTOBbIE JaHHbBIE.—
Caparos: CapaToBCKHIl TOCYAapCTBEHHBIN TexHUueckuii ynuBepcuteT umenu F0.A. [Narapuna,
OBC ACB, 2015.— 24 c.— Pexum noctyna: http://www.iprbookshop.ru/76510.html.— 3bC
«IPRbooks»

6. Huxomae lO.E. Temnodukauus u TemjaoBble CeTH [DIEKTPOHHBIA pecypc]: MpakTHUKyM/
Hukonaes 10.E., BnoBenko M.A.— DnekTpoH. TekcToBble naHHble.— CapaToB: CapaToBCKU
rocyJapcTBeHHbIN TexHudyecknid yauBepcuter nMenn 0. A. TI'arapuna, ObC ACB, 2015.— 36
c.— Pexxum gocryma: http://www.iprbookshop.ru/76520.html.— 3BC «IPRbooks»

JonmosHuTeILHAA JUTEpaTypAa:

7. CrossnoB H.M. TeopeTuueckue OCHOBBI TEMJOTEXHUKU (T€XHUYECKass TEPMOIMHAMHKA H
TEIIOMAcCO0OMEH) [ DIeKTpoHHBIH pecypc]: yueoHoe mocodue/ CrosnoB H.U., Cmupuos C.C.,
CmupHoBa A.B.— DnekTpoH. TekcTtoBble naHHbie.— CtaBpononb: CeBepo-KaBka3zckuii



dhenepabHBIN YHUBEPCUTET, 2014.— 226 c— Pexum JOCTyNa:
http://www.iprbookshop.ru/63139.html.— DBC «IPRbooks»

8. Jleprorun B.B. TemiomaccooOMen [DnekTpoHHBIN pecypc]: yaeOHoe nmocooue/ leprorun B.B.,
Bacwibes B.®., VYasmea B.M.— DOnektpon. tekcroBbie naHHble.— CII6.: CaHkr-
[TerepOyprckuii roCynapCTBEHHBIH apXHTEKTYpPHO-CTpoUTenbHbIN yHHBepcuteT, ObC ACB,
2016.— 244 c¢— Pexum gocryma: http://www.iprbookshop.ru/74378.html.— DOBC

«IPRbooks»
9. TennoBble yCTAaHOBKM M OCHOBBI TEIUIOTEXHHUKH [DJIEKTPOHHBIA pecypc|: 1abopaTopHBIi
npaktukym/ H.II. KynmespoBa [u ap.].— DIeKTpoH. TEKCTOBBIE JaHHbIC.— benropon:

benropoackuii rocynapcTBeHHbIM TexHoJorndyeckuit ynuBepcutrer uMm. B.I'. IllyxoBa, 9bC
ACB, 2017.— 95 c.— Pexum nocryna: http://www.iprbookshop.ru/80525.html.— D2BC
«IPRbooks»

10. Typnyes P.A-B., MagaeBa M.3. Metoaunueckue ykazanus // TepMoquHaMUYeCKUe TapamMeTphl
Y TIPOIIECCHI UICANTBHBIX Ta30B. 3aKOHbBI UCaTbHBIX ra3oB U razoseie cmecu. [ THU - 2005, 44
c.

11. UcaeB X.A., Enbmyp3aeB A.A. Metonnueckue ykazanus //TermoBoi pacuer maporeseparopa.-
I'THU - 2002, 21 c.

12. Typnye P.A-B., ManaeBa M.3. Meronuyeckue ykazanusi// BTopoil 3aKOH TEpMOAMHAMMKH.
Peanbnblie ra3sl (mapel) u ux cBoiicrea. [THU -2005, 18 c.

13. Typnyes P.A-B., ManaeBa M.3. Meroanyeckue ykazaHus// OCHOBHbIE 3aKOHBI TEIJIOOOMEHA.
I'THU - 2005, 25 c.

B) IPOrPaMMHOe U KOMMYHHMKAIlHUOHHOEe o0ecrevyeHue

1. DJIEKTPOHHBIA KOHCHEKT JIGKIUH M DIICKTPOHHO-O0YYAIOIIUH KOMIUICKC [0 JUCHHUILINHE
«TepmoauHamMuKa U TEILIONEpeEaaya B FeOTEPMAIbHBIX YCTAHOBKAX )

2. TecThl 1151 KOMIBIOTEPHOTO TECTHPOBAHHS CTYIEHTOB.

r). Humepuem pecypc - www.gstou.ru 3nekmponunas ouoauomexa ObC «IPRbooks»?
“Koncynemanm cmyoenma”, “ibooks”

HNHTepHeT-pecypcesl
thermophysics.ruymodules.php?name=PagesAd&pa...pid...
book-pdf.orgyphysics/file6014.html
fondknig.comymain...termodinamika i teploperedacha...
eknigi.org>nauka i...termodinamika-i-teploperedacha...
msmakarov.narod.ruyhtml/ctheme.html
teplotexnika.ucoz.rurload/1
techliter.ruy...lekcii/termodinamika. ..teploperedacha. ..

termopower.rurtehnicheskava-literatura/126-lekcii. ..
booksgid.comy...tekhnicheskaja-termodinamika-i.html
0. | eknigi.orgynauka 1i...termodinamika-i-teploperedacha...

e B I P Rl Rl Bl Ed o

10. MaTepuajibHO-TeXHHYECKOE o0ecnedyeHne JUCHUIINHbI

1. Knacc ¢ MEpCOHAJIbHBIMU KOMIIBKOTCpaMU JId MPOBCACHUA TMPAKTUYCCKUX 3aHATHU U
BHPTYAJIBHBIX JJAOOPATOPHBIX PabOT.

Peanmaum{ JAUCHUIITIMHBI OCYIOCCTBIISACTCA C HCIIOJB30BaHUEM CIICHUAJIBHOI'O O6pa3OBaTeJ'IBHOFO
MMPOCTPAHCTBA, OCHAIICHHOT'O BBICOKOTCXHOJIOTUYHBIM O60pyILOBaHI/ICM — LCHTP HWHTCPAKTUBHBIX
KOMIIJIECKCOB onepexcalomeﬁ INOATOTOBKN HHXXCHCPHBIX KaApOB Ha OCHOBE COBPCMCHHBIX

uupossix TexHonoruit (UK «TOII-Unxenep»).

(maymuue obopynoBanus u TCO)


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

JlaGopatopHslii komiuieke "Temnonepenaya npu kousekuuu 1 06yse" TITK-010-9JIP-01
(9 nabopaTopHbIX padboT)

1. Temmomnepenada nmpu KOHBEKIMH U 001yBe CTEpKHs (PeanvHas)

2. Temonepenaya mpu KOHBEKIMH U 001yBe paauaropa (Pearvras)

3. Temmonepenaua npu KOHBEKIMH U 001yBe mapa (Pearbras)

4. Temnonepenaya npu KOHBEKIIMU U 00/1yBe MIACTUHBI (Peanvhas)

Y4ebHo-naboparopubiii Komrieke «TermnooOmMeHHUKI» (4 1a00paTOpHBIX pabOTHI)
1. HccnenoBanue TpyO4aroro TeriooOMeHHuka (Pearvras)
2. HccnenoBaHue INIACTHHYATOTO TEIUIOOOMEHHUKA (Peanvhas)

BupryanbHbIii mporpaMMHBIH 1abopaTopHbIi komiuieke "Termorexauka" (6 madop.
pabor)

BJIP_Ne]. I1epBblii 3aKOH TEPMOJMHAMUKH B IPUJIOKEHUH K PEIICHUIO OJJHOTO U3 BUJIOB
TEXHUYECKUX 33]1aY;

BJIP_Ne2. Onipenenenue napaMmeTpoB BIAXKHOTO BO3/1yXa;

BJIP M23. ViccnenoBanue npoiiecca HCTEUeHUsI BO3/yXa Yepe3 CYKUBAIOIIEECs COILIO;
BJIP_Ne4. Onpenenenve ko3¢ uiimeHTa TerionpoBOAHOCTH TEILTOU30ISIIHOHHOTO
MaTepuaa;

BJIP_Ne5. Tenootiaya BEpTUKAIBHOTO IIUIMHpA IPU €CTECTBEHHON KOHBEKIIUU;
BJIP No6. ViccnenoBanue nponeccoB TEIIo00MeHa Ha TOPU30HTAIIBHOM TPYOOIIPOBOJIE.

BupryanpHblil yueOHbIN KOMIUIEKC «TemIoBble 2IEKTPOCTAHLIUN

KoMILIeKT IJ1aKaToB 560x800 v, M300pakeHne HAHECEHO HA IUIACTUKOBYIO OCHOBY TOJNIIMHON 4 MM
u pazmepoM 560x800 mm. Mzo0pakeHne oOnagaeT BOMOCTOMKIMH CBOHCTBaMH. KaXk/pIi IIakaT numeet
SJIEMEHTHI KPEIUIEHHs] K CTEHE.

5.1

Texauueckast TepmoarHamuka (16 mir.)

5.2

«TermomaccooOmen» 16 mr.

BJIeKTPOHHbIe NJIAKAThI [IeMOHCTpaIMOHHBIE KOMIUIEKCH HA 6a3e MyJIbTUMEANA-IIPOEKTOPa (KOMIUIEKT
9JIEKTPOHHBIX M1akaToB Ha CD, myneruMenuna-ipoexrop BENQ, HOyTOYK, okpasn 1,5x1,5 m):):

TexHuueckas TepMoanHaMuKa (86 1miT.)

o

TemomaccooOmen(122 mr.)

Ilpe3enTanumn:

Tennonepenaya

TenmoBbie 1 aTOMHEIC OJICKTPOCTAHIUN

I[BI/IFaTeJ'II/I BHYTPCHHCT'O CI'OPaHUsA

DU3HKO-XMMHYECKHE OCHOBBI COBPEMEHHOM dHEPTeTUKHU

DHeprocbepekeHne U ee polib B KU3HU o01iecTBa (52 cnaifio);

Meponpusitust mo 3HeprodPpGeKTUBHOCTH U dHeprocoepexenmto (20 crnaiinos);

NN N | R ([WIN—

OCO0EHHOCTH pean3ainy MPorpaMM SHEProcOepeKeHUs U SHEPTETUIECKON
a¢heKTUBHOCTH 7151 OI0JKETHBIX opranuzanuii (9cnaifion);

o0

Oueprobanancsl TOP ux cocrosnue u knaccuduxanus (11 cnaiinon);

PacueTHblil aHATN3 SHEPreTHUECKUX MOTOKOB ¥ OanancoB (11 craiinos)




Mpunioxenune

MeTOHH‘leCKHe YKazaHud 110 0OCBOCHHUIO JUCIHHUIIJINHBI ((TepMO,Z[I/IHaMI/IKa " TCIUIoIIEpEaada B
reoTCpMajibHbIX YCTAHOBKAX»

Metoanueckie ykazaHHs Ui OOy4aloMMXCs IO IJIAHWPOBAHUIO M OpPraHM3ALUU BpPEMEHH,
HE00XO0AUMOTO Il OCBOCHUS JUCLUIUINHBL.

N3yueHne peKOMEHAyeTcs HadaTh ¢ O3HAKOMJICHHSA C paboyeil mporpaMMol JUCHMIUIMHBL, €
CTPYKTYpOH M cojep:KaHueM pas3zieioB (Moayieil), (OHIOM OLEHOYHBIX CPEJCTB, O3HAKOMHUTHCA C
y4eOHO-METOIMYECKUM M UH()OPMAIIHOHHBIM 00€CIIEYeHUEM TUCIIUILIIMHBI.

Jucuunnnza «TepMouHamMKKa U TeIUlonepeaaya B reoTepMaibHbIX YCTAHOBKAX»COCTOUT U3 18
CBSI3aHHBIX MEX]ly COOO0I0 TeM, 00eCIIeUnBAIOIINX ITOCIIEIOBATEILHOE U3YUCHHE MaTepHala.

OOyuenne mno aucuumuimHe «TepMoaMHamMHMKa W TeIUlolepefada B IeoTepMallbHbIX
YCTaHOBKaX»OCYIIECTBISETCS B CIIEAYIOMHX OpMax:

1. AyautopHsle 3aHATHS (JIEKLIMHU, TaOOpAaTOPHBIE 3aHSTHSA).

2. CamocrosiTenbHasi paboTa CTyAeHTa (IOATOTOBKA K JICKIMAM, JaOOpaTOPHBIM 3aHATHIM, U
MHBIM (pOpMaM NUCbMEHHBIX paboT, MHANBUIYaJIbHAS KOHCYJIbTALIUS C IIPETIOAABATEIIEM ).

3. UnTepaktuBHBbIE (HOPMBI MPOBEACHUS 3aHATUH (KOJUIOKBUYM, JICKIUSI-IUCKYCCHUs, TPYIIIIOBOE
pelieHue keca u 1pyrue Gopmsl).

Y4eOHbIi MaTepuan CTPYKTYpHUpPOBAH U U3yUEHHE TUCHUIUIMHBI MPOU3BOANUTCS B TEMAaTHUECKON
nocjenoBaTenbHOCTH. KaxkaoMy NpakTHUeCKOMY/1abOpaTOPHOMY 3aHSATHIO U CaMOCTOSITEIbHOMY
U3Y4YEHHUIO MaTepuaya IMpeAlIecTBYeT JeKUuus o JgaHHoW TeMe. OOydaromuecs C€aMOCTOSTENbHO
IIPOBOJAT MPEIBAPUTENIbHYIO MOATOTOBKY K 3aHSTHIO, IPUHUMAIOT aKTUBHOE U TBOPYECKOE y4yacTHUE B
00CYXJIEHUH TEOPETHUECKUX BOIPOCOB, pa30ope MPOOIEMHBIX CUTYalluil M MIOMCKOB MyTeH MX PELICHHUS.
MHorue mnpobiemsl, H3ydaeMmble B Kypce, HOCAT JHCKYCCHOHHBIH XapakTep, uTO Ipeanojaraer
WHTEPAKTHUBHBIN XapaKTep MPOBEICHUS 3aHATHI HA KOHKPETHBIX IPUMeEpax.

Onucanue nocneaoBaTeIbHOCTH IeHCTBUN 00y4aromerocs:

[lpy w3ydeHMHM Kypca CIIeAyeT BHUMATEIbHO CJIYyIIaTh H KOHCIIEKTHPOBaTh MaTepHall,
M3JaraeMblil Ha ayJJUTOPHBIX 3aHATHUAX. |1 ero MOHMMaHUs U KaYeCTBEHHOTO YCBOSHHS pEKOMEHAYeTCs
cieayrouas mociae10BaTeIbHOCTh JEHCTBUM:

1. ITocne oxoH4YaHMs y4eOHBIX 3aHATUN AJIS 3aKPEIUICHUs MaTepHajia MPOCMOTPETh U 001yMaTh
TEKCT JIEKIIUH, IPOCTYLIaHHOW CeroiHs, pa3oopaTh paccMoTpeHHble mpuMepsl (10 - 15 MunyT).

2. Ilpy moOArOTOBKE K JIEKIMU CIEAYIOUIEr0o JHS MOBTOPUTh TEKCT MpPEeNblIylied JeKIuH,
olyMaTh O TOM, Kakast MOXKeT ObITh cienyromas tema (10 - 15 munyr).

3. B Teuenue Henenu BeIOpaTh BpeMs 17151 paboThI ¢ IuTepaTypoid B bubinoreke (1o 1 gacy).

4. Ilpu MOATOTOBKE K JTA0OPATOPHOMY 3aHITHIO TIOBTOPUTH OCHOBHBIE TIOHSATHS 110 TEME, U3yUUTh
IPUMEPBI, U3YYUTh CXEMY, OMHMCAHUE U TOPSI0K MpoBeleHHs JabopaTOpHOH paboThI, pacCMOTPETh
rpaduKkd W JIuarpaMMbl. Pemras KOHKPETHYIO CHTYaIlMio, - MPEIBApUTEIFHO IOHITh, KaKOH
TEOPETUYECKHI MaTepual Hy>KHO UCIIONb30BaTh. HaMeTuTh 1u1aH perieHus, nonpoboBaTh Ha €ro OCHOBE
pemnTh 1 - 2 mpakTH4ecKkue cuTyauuu (JlabopaTopHbie paboThI).

2. MeToauyeckne yKazaHus 1o padore o0y4aomuxcs BO BpeMs NPOBEACHHUS JEKIM.

Jlexuuu naroT oOydyaroUUMCsl CUCTEMATU3UPOBAHHBIE 3HAHMS O TUCIUIUIMHE, KOHIIEHTPUPYIOT
UX BHUMaHME Ha HauOoJjiee CIOXKHBIX M BaXHBIX Bompocax. JIeKIWuW OOBIYHO H3JAralTcs B
TPaJAULIMOHHOM WJIM B MpoOieMHOM cTuiie. Jljis CTyAeHTOB B OOJIBIIMHCTBE CIIy4aeB B MPOOJIEMHOM
crune. [IpobnemMHBII CTUIb TMO3BOJISIET CTUMYJIMPOBATh AKTUBHYIO MO3HABATENbHYIO JEATENBHOCTh
oOyyaroluxcsi ¥ WX HHTEpeC K IUCIHHUIUIMHE, (OpMHpOBaTH TBOPYECKOE MBINLIEHHE, NMPUOEraTh K
MIPOTHBOIIOCTABJICHUSM U CPABHEHUSM, KellaTh 00001IeHNs, aKTUBU3UPOBATh BHUMAaHHE 00yYaroIIuXCs
MyTeM IOCTAaHOBKHM MPOOJEMHBIX BOMPOCOB, MOOUIPATH TUCKYCCHIO. BO BpeMs JEKIMOHHBIX 3aHATUH
peKOMEHAyeTCs BeCTH KOHCIIEKTHPOBAaHME Yy4eOHOro Marepuana, oOpaiiaTe BHHMaHHE Ha
(GOpMyIHMPOBKYU U KaTETOPUHU, PACKPBIBAIOIINE CYTh TOI'O WJIM UHOTO SIBJICHUS, WM MIPOLIECCOB, BHIBOABI U



IpaKkTHYECKHe peKoMeHAauu. KOHCIeKT KMy JTydIle OApa3AeiaTh Ha TyHKTHI, COOII01ast KPacHYIo
CTPOKY. DTOMY B OOJBIION CTENEeHU OYIyT CIOCOOCTBOBATH BOINPOCHI IUIAHA JIEKIMHU, MPEII0KEHHBIC
npenoaasatensiMm. Cienyer oOpaniate BHUMaHHE HAa aKICHTHI, BBIBOJIbI, KOTOPBIE JIETIaeT MPEIo1aBaTeb,
oTMedass HanOojee Ba)KHbIE MOMEHTHI B JICKIIMOHHOM MaTepualie 3aMEUaHUSIMH «BAXXKHO», «XOPOLIO
3alIOMHHTHY» U T.I. MOXHO JIeNaTh 3TO U C MOMOIIIO Pa3HOIBETHBIX MapKEPOB MIIH PYUEK, TOT4ePKUBAs
TepMUHBI U omnpeneneHus. llemecoobpa3Ho pa3paboTaTh COOCTBEHHYIO CHUCTEMY COKPAIICHHIA,
a00peBuatyp u cuMBOJIOB. OlHaKO MpH AajbHEHIeH paboTe ¢ KOHCIEKTOM CHMBOJIBI JIy4Ille 3aMEHHUTh
OOBIYHBIMH CJIOBaMH JIJIs1 OBICTPOTO 3pUTEIBHOTO BOCHPUATHS TeKcTa. PaboTas Ha/l KOHCIIEKTOM JICKIIHIA,
HEOOXOJMMO HCIOJIb30BaTh JIUTEPATYpy, KOTOPYIO DPEKOMEHIOBal NpernoaaBaTelb. VIMEHHO Takas
Cepbe3Has, KpONOTIMBas pPaboTa C JIEKIMOHHBIM MAaTepuajioM IIO3BOHUT TJIyOOKO OBIAIETh
TEOPETUYECKUM MaTepuasioM. TeMaTHKa JIeKIui 1aetcs B; pabodeil mporpaMMe AUCHUTUINHBL.

3. MeToauuecKkue YKazanud Oﬁy‘laIOIIII/IMCH 0 MOATOTOBKE K HpaKTI/I‘IQCKI/IM/ceMI/IHapCKI/IM
3aHATUAM.

Ha npakTndeckux/CeMHHApCKUX 3aHATHSAX MPUBETCTBYETCS aKTUBHOE ydacTHe B OOCYXIAEHUU
KOHKpPETHBIX CHUTYyalllii, CHOCOOHOCTh Ha OCHOBE IIOJIYYEHHbIX 3HAHMM HaxoJuTb Haubosee
3G GEeKTUBHBIE PELICHHUs] MOCTaBJIEHHBIX IPOOJieM, yMeThb HaXOIUThb IHOJE3HbIH. JlONOIHUTENbHBIN
MaTepuai o TeMaTUKE CEMUHAPCKUX 3aHATH.

Crynenry PEKOMEHIyeTCA clefymomas cxema IMOATOTOBKH K
MPAaKTUYECKOMY/CEMUHAPCKOMY 3aHSTHIO:

1. O3HakoMJIeHHE C IUIAHOM IPAKTUYECKOI'0/CEMMHAPCKOIO 3aHATHSI; KOTOPBIH .. OTpa)aer
COJIEp)KAHUE TPEIOKEHHON TEMBI;

2. [IpopaboTaTh KOHCIIEKT JICKIIHIA;

3. [IpounTath OCHOBHYIO JIUTEPATYPY.

B nporecce moAroToBKu K NpakTUYECKUM 3aHATUAM, HEOOXOJMMO 00paTUTh 0cob0e

BHHMaHUE HAa CaMOCTOSITEIbHOE M3Y4YEHHE PEKOMEHJOBaHHOM JuTeparypbl. [Ipu Bcell moiHOTE
KOHCIIEKTUPOBAHHUS JIEKIIMM B HEMl HEBO3MOXXHO M3JI0KHUTh BECh MaTepuall M3-3a JMMUTA ayIUTOPHBIX
yacoB. [loaromy camocrosiTenbHass paboTta C YydeOHHMKaMH, Yy4e€OHBIMH MOCOOMSIMHU, HAyYHOM,
CIPaBOYHOM JINTEPATYpOM, MaTeprualaMy NEPUOANYECKUX U3JaHUN 1

WnuTepHera siBisieTcst Hanbosee 3pPEeKTUBHBIM METOI0M MOTYUYEHHS TONOTHUTENbHBIX

3HAaHUHM, TI03BOJIAET 3HAYUTENIBHO AaKTUBHM3MPOBAaTh INPOIECC OBIAAEHUS HHpOpMaLuei,
crocoOcTByeT Oosee TIiIyOOKOMY YCBOGHHMIO HM3y4yaeMoro wmarepuana, (QopMHpyeT Yy CTYyIEHTOB
OTHOILIEHHE K KOHKPETHOW mpobyieme. Bece HOBbIE MOHATHS 10 M3ydaeMoil TeMe HEOOXOIUMO BBIYyUYHUTh
Hau3yCTh U BHECTH B TJI0OCCAPHil, KOTOPBIH 11€7ecO00pa3HO BECTU € CaMOI0 Havajla U3yuyeHus Kypca;

4. OTBETUTH Ha BOIPOCHI IJIaHA MTPAKTUYECKOI0/CEMMHAPCKOT0 3aHATHS;

5. BEIMOJTHUTE JOMaIIHEe 3aJJaHue;

6. [IpopaboTaTh TECTOBBIE 33JaHUS U 3a/1aUH;

7. Ilpu 3atpyaHeHusX chopMynupoBaTh BOIPOCH K MPENO1aBaATENIO.

PesynpTat Takoil paboThl JOHKEH MPOSIBUTHCS B CIIOCOOHOCTH CTYAEHTa CBOOOHO

OTBETUTbH HA TEOPETUUYECKHE BOMPOCH MPAKTUKYMa, BBICTYIATh U y4aCTBOBATh B

KOJIJIEKTUBHOM OOCY)KJICHHH BOIPOCOB M3y4aeMOU TeMbl, PABMIIBHO BBIMOIHATH MPAKTHUYECKUE
3aJlaHus M UHbIE 33JJaHUsI, KOTOPBIE JAt0TCs B (JOH]IE OLIEHOYHBIX CPEJICTB AUCIUILINHBIL.

4. MetoauvecKue yKazaHHUsl 00y4alOIMMCs 110 OPraHU3alii CaMOCTOATEIbLHOM padoThI.

Ilenp opraHuzamyu CaMOCTOATENbHOM paboThl 1Mo jgucuuiUiMHe «TepMoaMHaAMHUKA H
Tervioneperadya B reoTepMaIbHBIX YCTAHOBKAaX»- 3TO YIUIyOJieHHWE W paclIMpeHHe 3HaHUW B oOnactu
(dbopMHpoBaHKE HaBbIKA M HHTEpEca K CAMOCTOATEIbHOM 1M03HABATEILHON 1A TEIbHOCTH.

CamocTrosTenbHas paboTa 00yJaromuxcs SBISETCS BaKHEHIIMM BHUJOM OCBOEHHUS COJIEp’KaHUs
JUCIUILTAHBI, TOJITOTOBKY K MPAKTUYECKUM 3aHITHUSM U K KOHTPOJIBHON padoTe.

Croz1a e OTHOCATCA U CaMOCTOSITENIbHOE YTIyOJIeHHOE N3yUYeHUE TEM JUCIUIUINHBI.

CamocrosrenbHas paboTa mpencTaBisieT co0OM MOCTOSHHO JEHCTBYIOIIYIO CHUCTEMY, OCHOBY
00pa30BaTeNbHOrO MPOIEcca U HOCUT UCCIIEA0BATEIbCKUN XapaKTep, YTO MOCIYXKUT B



OyaylieM OCHOBaHHMEM JUIsl HAMMCAHUSI BBITYCKHOMN KBaTH(HUKAIIMOHHON paOOTHI, MPAKTUIECKOTO
MIPUMEHEHHUS TTOJTyYEHHBIX 3HAHUH.

Opranm3anus caMOCTOSITEIbHOW PabOThl OOYYaOUIMXCS OPHEHTUPYETCS Ha aKTUBHBIC METOIBI
OBIIQJICHUSI 3HAHUSMH, PA3BUTHE TBOPYECKUX CIIOCOOHOCTEW, TMepexod OT TOTOYHOTO K
WH/IMBUIyIM3UPOBAHHOMY OOYYCHUIO, C YUYETOM MOTPEOHOCTEH U BO3MOXKHOCTEH JINYHOCTH.

[IpaBuiibHAsE OpraHW3aIlMi CAMOCTOSITEIBHBIX YUEOHBIX 3aHATHH, WX CHCTEMATHYHOCTb,
1esiecoo0pa3Hoe IMIaHUPOBaHUE pab0vYero BPEMEHH TO3BOJISICT CTYJACHTAM Pa3BUBATh YMEHHS M HABBIKU
B YCBOCHUU U CHCTEMATHU3AIUN TPUOOPETAEMBIX 3HAHUI, 00€CIIeYBaTh BBICOKUI

YPOBEHb  YCIIEBAEMOCTH B  MEPHOA  OOYYEHHUs, TOJYYUTh  HABBIKM  ITOBBIIICHHUS
poECCHOHATIBHOTO YPOBHSI.

CamocrosTenbHas paboTa pean3yercs:

- HETIOCPEJICTBEHHO B MIPOIIECcCe ayAUTOPHBIX 3aHIATUHN - Ha JICKIUAX, TIPAKTUYCCKUX 3aHATHUSIX;

- B KOHTAaKTe C MperojaBaTelieM BHE PAaMOK PACIUCAHUS - HA KOHCYIbTAMIX 1O y4EOHBIM
BOIPOCaM, B XOJI€ TBOPYECKMX KOHTAaKTOB, INMpPH JIMKBUJIAIUH 3aJI0JDKEHHOCTEH, MpPHU BBIMOJHECHUH
WHIVUBUIYAIBHBIX 3aJIaHUH U T.1.

- B Oubimoreke, qoMa, Ha Kadeape Mpu BHIMOJTHEHUH 00yJYaIOIUMHUCS yIeOHBIX M MPAKTHYECKHUX
3ajad.

Buast CPC u kputepun orieHOK

(mo 6amnbHO-periTunroBoil cucreme ' THTY, CPC ouenuBaercs B 15 6anioB)
1. Pedepar

2 Jlokman

3. Dcce

4. Yyactue B MEpOIPUATHIX

Tembl 171 CaMOCTOSITENBHOW pPabOTHl MPOMHCAHBI B pabouell mHporpamMme AUCHUILIIHHBL
D(DPEKTUBHBIM CPEICTBOM OCYIISCTBICHUS OOYYAIOIIUMCS CaMOCTOSTEIIbHON pabOThl  SBISETCS
3NEeKTpOHHAas HHPOPMAITMOHHO-00pa30BaTeIbHas cpella YHUBEPCUTETa, KOTOpast 00ecreuynBaeT JOCTYII K
y4eOHBIM IJIaHaM, padouyruM IporpaMMaM JUCHUHUILUIMH (MOAYJEl), MPAaKTUK, K U3JaHUSIM 3JIEKTPOHHBIX
OUOIMOTEYHBIX CUCTEM.



CocTaBHTEL:

HomeHT Kadeapsl

i

«TemmoTeXHNKA I THIPABINEAY B /P.A-B. Tvpaves /

COI''TACOBAHO:

3aB. Kaeapoii

«TenmoTeXHIKA I THIPABIHEA» / P.A-B. Typuaves /

3as. kadeapoii

«INCKTPOTEXHHKA H NICKTPONPHBOI» Vd i ad /Maromanos P.A-M./
L

Jlupektop JIYMP g /Maromaesa M.A/



