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1. Iean u 3agaun TUCHUIJINHBI

Llenpro mpenogaBaHus JUCHUILIMHBI «TEMIOTEXHUKA» SBISETCS OCBOEHHE OCHOBHBIX 3aKOHOB
TCPMOANHAMUKH, HU3YUCHUC TCPMOANHAMHUYCCKUX mponeccoB O6paTI/IMLIX n H€O6paTI/IMBIX
CTaIMOHAPHBIX W HECTAalMOHAPHBIX. OCHOBHBIE TEPMOJMHAMHYECKHE IMPOIECCHl B HICATBHBIX T'a30B.
OcBocHHE OCHOBHBIX 3aKOHOMEPHOCTEH TeueHMs ra3a B comnax u auddysopax Hzyuenue
TEPMOAMHAMHYECKUX LHUKIOB PpA3IMYHBIX IIPOLECCOB M CHCTEM NPUHOMIOB ACUCTBHA U
KOHCTPYKTUBHBIX ~OCOOCHHOCTEH TEIUIO- M HaporeHepaTopoB, TpaHC(OPMATOPOB  TEILIOTHI,
XOJIONAWJIBHUKOB M XOJOAWIBHBIX ~ MAIIMH, TEIUIOOOMEHHBIX  ammapaTtoB H  yCTPOWCTB,
TETIOMACCOOOMEHHBIX MPOIECCOB IMPOUCXOAANIMX B PA3IMYHOTO pOJa TEIUIOBBIX YCTAaHOBOK H
OTAETBbHBIX XUMHYECKUX peakTopax. OCBOEHHE OCHOBHBIX 3aKOHOB TEIUIOQH3MKH W TEIUIOTEXHUKH,
MCTOOB ITOJYUCHUA, Hp606pa30BaHI/I$I, nepcaaun U UCIOJb30BaHUSA TCIUJIOTHI, NPUHIUIIOB HeﬁCTBHﬂ u
KOHCTPYKTUBHBIX ~OCOOCHHOCTEH TEIUIO- M IaporeHepaTopoB, TpaHC(OpMATOPOB  TEILIOTHI,
XOJIOAUJIBHUKOB u XOJIOAUIBbHBIX MallluH, TEII000OMEHHBIX arraparoB n YCTpOfICTB,
TETJIOMacCOOOMEHHBIX MPOIECCOB MPOUCXOAAIINX B PA3IMYHOTO POJa TEIIOBBIX YCTAHOBOK, OTACITBHBIX
3AaHUAX W COOPYIKCHUAX. O3HaKoMIIEHHE CTYACHTOB C OCHOBHBIMUA HpO6JICMaM TCINIOTCXHUKHU U
TEIJIOMacCOOMEHa, € TEIUIOPU3MYECKUMHU MPOLECCAMH W TOJATOTOBUTH CTYJCHTOB K H3YYEHHIO
CIICUKYPCOB, paCUCTy NPOCKTOB U BBIITOJHCHUIO MHANBUAYAJIbHOT'O ITPAKTUKYMaA.

3agavelli M3y4yeHHMsl Kypca SBISETCS HOJAIOTOBKA BBICOKOKBAJIM(UIIMPOBAHHOIO CIELHAINCTa,
BJIAACIHOIICTO HABBIKAMH I'PaMOTHOI'O PYKOBOACTBA ITPOCKTUPOBAHUCM U 3KCHHyaTaHHCﬁ COBpPECMCHHOI'O
IPOU3BOJICTBA, CTPOUTEIHbCTBA 3JIAaHUH M COOPYXEHHUH IPEICTaBISAIONIET0 CO0OH COBOKYIMHOCTB
TEXHOJIOTHYCCKUX u TCIIJIOBBIX ImponeccoB n COOTBCTCTBYIOLICTO TEXHOJIOTHYCCKOI'O u
TETJIOPHEPreTUYecKoro obopyaoBanus. B 3amaum w3ydeHUs] TUCHMIUIMHBI BXOJUT TaKXKe: OBJIAJCHUE
CTYACHTAMH aHAJIMTUYCCKHUX MCTOAOB PCHICHUSA 3aaa4 TCIUIOINPOBOAHOCTH IIPU PA3JIMYHBIX I'PaHUYHBIX
YCIOBUSX, TEOpHEW NOAOOMS M €€ HCIOJNB30BAHUEM JUIs OIMCAHUS IIPOLIECCOB KOHBEKTHBHOTO
TEIJIONEPEHOCa, METOIaMH pacyeTa CJI0KHOTO TeII000MEHa, B TOM YHCIIE IIPU U3MEHEHUH arperaTHOro
COCTOSIHMS ~ BEILECTBA; O3HAKOMJICHHE C YCTPOHMCTBOM W TIPOLECCAaMH, IPOUCXOMAINIMMH B
CBEPXTEIUIONPOBOAHBIX TEIUIONEPEIAIONINX YCTPOHUCTBAX - TEIUIOBBIX TPyOax, TEIIOOOMEHHBIMU
anmapaTaMmy, UX pPacdeToM, TEINIOOOMEHOM B Pa3IMYHOrO poja peakropax. B JIeKIMoHHOM Kypce, Ha
NPAKTUYECKUX 3aHATHUAX U J1a00paTOpPHOM MPAaKTUKyME€ MHOTO BHUMAaHUS yreiseTcsl (U3NYECKUM
acrieKTaM TEOpHHM  TEIUIOOOMEHa, pacCMaTpUBAIOTCS BaKHbIE M MHTEPECHBbIE  MPHUKIIAJHbIE
TeroGU3nUecKne 3aJauH.

2. MecTo IMCHUIIMHBI B CTPYKTYpe 00pa3oBaTe/IbHOM POrPaMMbl
VyeOnas aucuunianHa «TenmoTexHuka» OTHOCUTCS K 00s3aTeNbHOM YacTW AMCHUILIMH B y4eOHOM
rwiane OIl nampasnenus 15.03.02 «TexHomoruueckue MamMHbl U 000pyJIOBaHHE» U MPELyCMOTpEHa
JUISL U3YYEHHUS B MSTOM ceMecTpe. B TeopeTKo-MeTo1010rM4ecKoM U MTPaKTHYECKOM HalpaBiIeHUH OHA
TECHO CBsI3aHa CO CIEIYIOIUMH JUCIMITTIMHAMU yueOHoro miaHa: Matemaruka, ®usuka, Madpopmaruka,
OcHoBbl KOHCTpyupoBaHus MamuH U anmnapatos 11, IIponeccs! u anmapaTsl NUIIEBBIX MPOU3BOJICTB,
Bubparnus B Mammuax, TeopHust TEXHOJOTMUECKOTo IMOTOKa, JIMarHOCTMKa paspylieHud, J(nHamuka
MUIIEBBIX MAaIIUH XOJOIWIbHAS TEXHHUKA, [IpoeKTHpoBaHNE TEXHOJOTUYECKUX JIUHUNA U 000pyI0BaHUS

u Jp.

3. [lepeyeHb MIAHUPYEMBbIX Pe3yabTATOB 00y4YeHHUs MO JUCHMILINHE (MOIYJIIO0),
COOTHECEHHBIX ¢ HHAUKATOPAMH J0CTUKEHUS KOMIIeTeHIIUil



Taoanna 1

Koa nmo ®I'OC

NHIuKaTOpPHI 10CTHKEHUS

I[lnannpyemble pe3yabTaThbl 00yUeHUsI
no aucuuninne (3YB)

Oo0menpogeccuoHaIbHbIE

OIIK-1. Cnocoben
NPUMECHSTh €CTe-
CTBEHHOHAY4YHBIC U
O0IIenH)KEHEPHBIE
3HAHMS, METOBI
MaTeMaTu4ecKoro
aHanM3a u
MOJICTTUPOBAHMS B
npodeccHoHaIbHON
JEATEIILHOCTH.

OIIK-1.1 3naet Teoputo,
MOJIETT ¥ OCHOBHBIE 3aKOHBI B
00JacT €CTECTBEHHOHAYUYHBIX
1 OOLIEMHKEHEPHBIX
mucuumna OITK-1.2 VMeer
MIPUMEHSITh METOJIbI
MaTeMaTHYeCKOro aHallu3a u
MOJICTTUPOBAHUS B
npodecCuoHAITBHON
nestensaoctu OIMK-1.3
Brnapneer naBbikamu
WCIIOJIb30BaHUS €CTECTBEHHO-
HAyYHBIX U O0IIEUHKEHEPHBIX
3HAHWUW TIPY PEIICHUN TTPAKTH-
YeCKUX 3a/1a4

3HATH:

- OCHOBHBIE TEPMOJIMHAMHUYECKHUE
MIPOIIECCHI, IPOUCXOISIINE B ra3ax,
napax u uxX CMecsX;

- OCHOBHBIEC 3aKOHBI TEPMOJINHAMHUKH,
MIPUHIIMITBI TIOTYYCHHSI U
UCTIOJIb30BaHUE TEIUIOTHI;

OCHOBHBIE 3aKOHBI U PacUeTHBIC
COOTHOIICHUS] TEPMOJAMHAMHKH U
TEIUIOTIEPEIauH;

- Ha3HAuCHHE, COCTaBbl U CBOMCTBA
paboyuX TeJl TeIJIOBIX ABUTAaTEIeH U
XOJIOAMIIBHBIX MAIIIVH;

- OCHOBHBIE CBOMCTBA pabouuXx Tel,
MPUMEHSIEMBIX B OTPACIIH;

- TEOPUIO TEII000MEHa
(Terutonepeaauu, TEIIOOTAAYHN);
OCHOBBI COCTABJICHHSI TEIUIOBBIX
0aJaHCoB;

- IyTH UHTEHCU(UKAITHN
TEIUIOTICPEIAUH.

yMeTh:

- IPUMEHSTh OCHOBHBIC 3aKOHBI H
YpaBHEHUS TEPMOIUHAMUKH JIJIS
BBINOJIHCHUS TEXHUYECKUX PACUETOB;
- YMETh TOJIBH30BATHCS
TEPMOJUHAMHYECKHUMH CXEMaMH,
JuarpamMmmamu, rpagukaMu u
TabIuIaMu TeTIOPU3NIECKUX CBONCTB
BEIIECTB M Ira30B MMPOBOJIUTH
TEPMOJUHAMHYECKHUI aHaIHU3
MIPOIIECCOB;

00pabaThIBaTh pe3yNbTaThl U3MEPEHUS U
MIPOM3BOJIUTH PACUETHI MPOIIECCOB
TEIIO0OMEHa;

- MPUMEHSTH YPABHCHHSI TEIIJIOBOTO
pacueTa TeII000MEHHBIX aIlapaToB.
BJIa/I€Th:

- OCHOBHBIMU 3aKOHOMEPHOCTSIMHU
TE4YeHHMs ra3a B coriax u Audadysopax;
- METOJIaMU pacyeTa TEIIOBhIX
PEKUMOB CHUCTEM M 000PYIOBaHWS,

- METOJIaMH1 pacyeTa MpOoIecCOB
TEIUTOTIepeIay ¥ TEIUIOOT/AauH;

- YCIIOBUSIMU OJTHO3HAYHOCTH HIIN
KpaeBBIMH YCIOBHSIMHU TIpoIiecca
TEIUIONPOBOAHOCTH.

4. O0beM IMCUMILVIMHBI M BUABI Y4e0HOI padoThI

Taoanma 2




Bcero

CemecTpsl
Bun yueOHo# padoThI 4acoB/3at.elL. 5 6
00 300 00 300
KonTakTHasi padora (Bcero) 34/0,9 | 12/0,33 | 34/0,9 | 12/0,33
B ToMm uncie:
Jlexknuun 17/0,5 6/0,17 17/0,5 6/0,17
IIpakTHueckue 3aHsATUS 17/0,5 | 6/0,17 17/0,5 | 6/0,17
CeMuHapbl
JlaGopaTopHbie pabOThI
CamocrosiTesibHasi padoTa (Bcero) 74/2,0 | 96/2,7 74/2,0 | 96/2,7
B tom uncie:
KypcoBast pabora (mpoexr)
PacuerHo-rpaduyeckue paboTh
UTP 20/0,6 | 24/0,7 | 20/0,6 | 24/0,7
Pedepats
Joknaast
H(unu) opyeue 6uovi camocmosmenvHou
pabomol.
[TonroroBka k 1a00PATOPHBEIM paboTaM
[ToaroroBka K MpakKTUYECKUM 3aHATUIAM 18/0,5 | 36/1,0 18/0,5 | 36/1,0
IloaroroBka k 3auety 36/1,0 36/1,0 36/1,0 36/1,0
IToaroToBKa K 3K3aMeHy
Buj otueTHOCTH 3ayeT | 3a4eT | 3a4eT | 3a4eT
Oo0masn Bcero B yacax 108 108 108 108
TPYAOEMKOCTE Bcero B 3au.
AUCHUTLTHHBI eMHMIAX 3 3 3 3

5. Conep:kanue TUCUUIINHBI




5.1 Pa3nenabl JUCHUILIMHBI M BUABI 3AaHATHI

Taoaumna 3
Yacsl
Ne HaumenoBanue pasjiea Hacsl Hacnbl e T— Bcero
JEKIUOHHBIX J1a60pPaTOPHBIX
n/m | AUCUMILIMHBI M0 ceMecTPpaM - SRR (cemmnapckmx) JacoB

3aHITHH

O0®0 | 390 | OPO | 300 | OPO | 30 | OPO | 30

1 OCHOBHbIC IOHSTHUS U 1 1
MOJI0)KEHHSI TEPMOJIMHAMHKH.
Temora U TEMI0EMKOCTb ra3a. 9
Buytpennss sHeprus. Pabora.

[TepBrIii 3aKOH TEPMOAMHAMUKH.

3 OHTaNbNMsl. DHTPOIHS. . 2 3

4 BTopoii 3aKk0H TepMOJIMUHAMUKH. 1 1 2
Kpyrossle mpoueccsl.
TepmoanHaMuyeckue npoueccsl

S | uaeaIbHBIX Ta30B B 3aKPHITHIX 1 1 2
cucreMax 1 1 9

6 Huddepenunansubie 1 1 9

ypaBHEHHS TEPMOJMHAMUKH.
TepmoauHaMuveckue mpoIecchl
7 | B peasbHBIX ra3ax u mapax. 1 2 3
CBoiicTBa peaJIbHBIX Ta30B.
TepmoauHaMuKa OTOKA.

8 | Mcreuenue u qpocceaupoBaHue 1 1
ra3oB U MapoB.
XO0JIOIMITbHBIC MAIIUHBI U
9 | kommpeccopa. Llukis 1 1 2
TEIUIOCHJIOBBIX YCTAaHOBOK.

10 | TemnooOmeH. 1 1
11 | TemmonpoBoAHOCTS. 1 1 2 1 3 2
12 | KoHTaKTHBIN TEIIOOOMEH. 1 1
13 | KonBekTuBHBII TENI1000MEH 1 2 3
14 | Temnoornaua. 1 2 3
= 1 1 2
Tenmonepenaya. CroxxHbIH
15 | remnoo6men. Maccoo6met. 1 2 3
OCHOBBI TEIJIOBOTO pacuera
16 1 1 2
TEMI000MEHHBIX anmnaparos.
TennosnepreTuueckue 1 1 2
17 | ycraHoBKM M mpoMmblnuieHHas | 1 1
SHEpreTUKa.
nuToro: | 17 6 17 6 34 12

5.2 JleKIMOHHBIE 3aHATUSA



Taoauna 4

Ne HaumenoBaHue pasjaeia
Coaepixanue pasgesa
n/n AUCHHILIMHBI
1 2 3
[Ipenmer TexHuueckol TepmoauHaMuku. llonsTue pabouero
Tena. BenuuuHel, onpenenstonme COCTOSHUE ra30B UX OCHOBHBIE
apaMeTpsl. TepMmoauHamuueckas cucrema u
TEpMOJMHAMHUYECKHE MapaMeTpbl cocTosiHus. TeruoTta u padbota
1 OCHOBHBIE IOHATUS U Kak (OpMbI Tiepeiaun SHeprun. MaeanpHbie ra3sl 1 UX OCHOBHBIC
II0JIOXKEHUS TEPMOJMHAMUKMY. | 3akOHBl. (OCHOBHOE ypaBHEHHE KHHETUYECKOW TEOPHUU Ta30B.
3akonbl boiins — Mapuortra, ['eii-Jltoccaka, Ilapns. Cwmecu
UJeaIbHBIX T'a30B.
TemioTa U TEIIOEMKOCTH raza MpH MOCTOSHHOM 00bEME U
Temnora 1 TENIIOEMKOCTb IIOCTOSIHHOM JIaBJI€HUHM 3aBHCUMOCTH TEIJIOEMKOCTH OT
2 | ra3za. BuyrpeHuss sHeprus. | TemmnepaTrypsl. TermioéMKOoCTh ra30BbIX cMecei. OmnpeneneHue
Pabora. BHYTpeHHel sHepruu. Pabora pacumpenus.
. CymHOCTh EpBOro 3aKOHA TEPMOJIUHAMUKH U €r0
IlepBblii 3aK0H ym p PMOA
AQHAJMTUYECKOE BhIpaKeHUEe. DHTanbnud. JHTtponus. PV-u TS-
3 | TepMOIMHAMUKH.
JUarpamMMmabl.
OHTanpnus. JHTPONUSL.
Bropoii 3akon N3menenune coctosaus razoB. CyImHOCTh BTOPOTO 3aKOHA
4 | TEPMOMHAMAKH. Kpyroseie | TepmoguHamMuku. TepMoarHAMUYECKHE UKIIBI TETUIOBBIX
IIPOLECCHI. mamuH. [lukn Kapno. PerenepatuBHblil nuki. Dkceprus.
OcHOBHbBIE TEPMOIMHAMUYECKHUE MPOLIECCH B ra3ax napax u
TepmoanHamMuuecKue
cMmecax. O01ue MEeTo bl UCCIIe0BAHMSL.
IIPOLIECCHI UCATIBHBIX T'a30B 9 . . .
5 N3oxopHbIi, n1300apHbBIN, H30TEPMUYECKUH, arnabaTHBIH,
B 3aKpPBITBIX CHCTEMAaX .
MOJINTPOIHBINA TPOLIECCHI.
Juddepenunanbable ypaBHEHHUsI BHYTPEHHEH SHEPruy,
SHTPOIUH, SHTAJIBIIUU U TETJIOTHI MPU PA3INYHBIX KOMOMHAIUAX
HuddepenunanbHbie
6 He3aBUCUMBIX niepeMeHHbIX PV, T. uddepenunaababie
YPaBHEHUsI TEPMOJMHAMUKH.
YpaBHEHHUS TEIUIOEMKOCTH pabo4MX Tell.
ITaps1, ocHOBHBIE onpenenieHns. BonsHo nap. [Iponeccer
napoo6OpazoBanus B PV- u TS- quarpammax. OcHOBHBIE
TepMonnHamMuueckue
XapaKTepUCTHKHU BIaXKHOro Bo3ayxa. [lonarue o0 ypaBHeHue
MIPOLIECCHI B pealIbHBIX ra3ax .
7 N Bynkanosuya-Hosukosa u boroiro6osa-Maiiepa.
n napax. CoiicTBa
Bnaroconepskanue, abCoJIIOTHAs 1 OTHOCUTENbHAS BIAYKHOCTb.
peaJIbHbIX ra3o0B.
H-d nmarpamma Bia)xHOTO BO31yXa.
YpaBHEHME NIEPBOr0 3aKOHA TEPMOJNHAMUKH Ul TOTOKa. Pacuer
mpolecca UCTEYeHHs BOJSHOTrO Mapa ¢ moMouibio h-s quarpamm.
TepmomHamMuKa IIOTOKA. | JTeiicTBUTENBHBIN MPOLIECC UCTEUEHHS Ta30B U MapoB. OCHOBHBIE
8 Hcreuenne U | 3akOHOMEPHOCTH TEYEHHs Ta3a B comiax u auddys3opax.

IpOCCENNPOBaHUE Ta30B H
napoB.

HpoccenupoBanue ra3oB u mnapoB. llonstue 00 »>ddexte
[xoynsa-Tomcona. TepmoanHaMMYECKUMI aHAIW3 IPOLIECCOB B
KOMIIpeccopax  Kjaccuukanuss W NPUHUMN  JeHcTBUSA
KOMITPECCOPOB. DKCEPrust MOTOKa paboyero Tea.

3




XOJIOI[I/IJIBHBIG MalIuHbI U
KOMIIpeccopa.

]_II/IKJ'IBI TCIIJIIOCUJIIOBBIX
YCTaHOBOK.

Tepmonunamuueckass 3(PGEKTUBHOCTh IHUKJIOB. MmeanbHble
UUKIbl. [{MKIbI TOPUIHEBBIX JBUTATENIEH BHYTPEHHEIO CrOpaHusl.
CpaBHUTENIBHBIN aHAIN3 TEPMOJUHAMUYECKUX IUKIOB. L[IMKIIbI
ra3oTypOMHHBIX U TApOTYpOMHHBIX ycTaHOBOK. L{ukier KapHo u
Penkuna i HachllleHHOro Tniapa PereHepatuBHBIC ITUKIIBIL.
XOoNMonuIbHbIE M KPUOTCHHBIE YCTaHOBKU. TpancdopmaTops
TEIUIOTHI. kb XOJIOTMIBLHBIX YCTaHOBOK H
TepMOTpaHcHOpMaTOpoOB. Knaccudukanus XOJIOUILHBIX
YCTaHOBOK.

10

TemioooMeH.

Crioco6s1 nepenaun TermaoTsl OCHOBHBIC TIOHSATHS U OTIPE/ICICHUS
Teopun TeriooOMeHa. CriocoObl nepenaun TeroThl. ClOKHBIHN
TeriooOMeH. KauecTBeHHbIE XapaKTePUCTUKHU IepeHoca
TEIJIOTBHI.

11

TCHHOHpOBOI[HOCTB.

3aKkoH dypnbe. Koadduruent TETUIONPOBOJHOCTH.
TermonpoBOAHOCT,  OAHOCIIOWHOW, MHOTOCIOWHOM, IUIOCKOM
HWIMHIPUYECKON U ceprudeckoll CTEHOK MNpU TMOTPaHUYHBIX
ycrnoBusix 1 poma OxnaxkiaeHue, HarpeBaHUE HEOTPaHUYEHHOU
IUTACTHHBI, WIMHAPA W [Iapa MpU TPaHUYHBIX yciaoBusx 1,2,3
pona.

12

KoHTakTHBIA TEITI000OMEH.

OcoOeHHOCTH Nepejauy TEIUIOThl IPU B3aUMHOM KOHTAaKTe JIBYX
Tell. KonrakTHOC TEePMHYECKOE COIPOTHUBIICHHE.
HecrannonapHslii Ipo1ecc TemIonpOBOIHOCTH.

13

KoHBeKTHBHBINA TEILTOOOMEH

OCHOBHO 3aKOH KOHBEKTUBHOTO TEIJIOOOMEHa. Y paBHEHUE
Hrprorona-Puxmana. Koaddumment Termnoornaun.
Juddepenumansubie ypaBHeHus Teriooomena: Hasbe-Crokca -
ypaBHEHHE ABUKEHUS BSI3KOM skuakocTH, Pypre — Kupxrododa-
YPaBHEHHE TEIUIONPOBOAHOCTH ISl IOTOKA IBUIKYILENCS
#uaKocTu. OCHOBBI TeOpHUH 1101001s1. OCHOBBI TEOPUHU TOJO0US.
[TonsiTHE O METO/Ie aHaNM3a Pa3MEPHOCTEH TEOPHH MOJ00US.
Kpurepunanbsueie ypaBHeHns. PU3HMUECKUI CMBICIT OCHOBHBIX
KpPUTEPHEB 110100us1.

14

Temnoormaua.

TennooTtaaya npu BbIHYKJIEHHOM JABUXEHUU KUIAKOCTH.
Koaddumnumentst Temnoornayun. Temnoornaya npu €CTeCTBEHHOM
KOHBEKIMHU. TemnooTaaya npu U3MEHEHUH arperarHoro
COCTOSIHUS BelecTBa. Termioo0MeH py KOHICHCAINH ITapoB.
TermoBoi nmoTok. [NIOTHOCTE TETIOBOrO MTOTOKA.

TemooOMeH u3inydenureM. TemioBoi OanaHc Ty4uCcTOro
teruioobmeHa. 3akon Credana-bonbiiMana. AGCOIIOTHO YepHOE
Temno. TernmooOMeH U3IIy4eHHEM CUCTEMBI Te B aOCOIOTHO
IIPO3PaYHOM Cpele.

15

Tenmonepenaya.  ClOXKHBIN
Terroo0MeH. MaccooOMeH.

Temonepenada MeX 1y IBYMs KHIKOCTIMHU Yepe3
pa3IeIAIoNIyI0 UX CTEHKY. Teruronepenadya yepes miocKyro,
[UIMHIIPAYECKYIO, CPEPUUECKYIO B OPEOPEHHYIO CTEHKHU.
Koaddumnment Ternonepenaun. Tennosas nzonsius. OCHOBBI
MaccooOMeHa




16 OCHOBBI TETJIOBOTO pacueTra | THITBI TETUIOOOMEHHBIX anmnapaTtoB. PacueTHbie ypaBHeHUS. Bus
TEIUI0O0OOMEHHBIX almnapaToB. | TEIIOBOTO pacyera.
Bunpl cxuraemMoro TOIUIMBA M €r0 XapakTEpUCTHKH. TBeproe
TennosHepreTnyeckre N
KUAKOE U Ta3000pa3HOE TOIUIMBO. OJIEMEHTAPHBIA COCTaB
YCTaHOBKHU U MPOMBIIILJICHHAS
17 tormBa. Temiora cropanus. Y ciioBHOE TOINUBO. [IpuBeneHHbIe
SHEPreTHKa.
xapakrepuctuku.  Krmaccudukamus — TormmmB.  [IpoGiieMsr
SKOHOMMUM.
ITapoBoii KOTEII U €ro OCHOBHBIE 311eMEHTHL. [I0BEpXHOCTH
KoTtenbHble ycTaHOBKHU. HarpeBa nmapoBoro kotjia. TertoBoi 6amanc korna. KITJ kotna.
18 [TapoBble 1 ra3zoBsie TexHonornueckas cxema KOTeJIbHOU yCTaHOBKU. [IpuMmeneHune
TypOuHbl. OCHOBBI TEIUIOTHI B OTpaciu. Bo3oOHOBIsSIeMble U HEBO30OHOBIISIEMbIE
SHEProTEXHOJIOTUH. UCTOYHUKHU dHeprun. OCHOBBI YHEprocOepekeHus. Bropuunsie
SHEpreTuyeckre pecypcbl. OCHOBBI SJHEPrOTEXHOJIOT .

JlekIMOHHBIE 3aHATHUS TPOBOJAATCS B (hopMe JIEKIMI ¢ UCIIOIb30BAHUEM IEMOHCTPALMOHHBIX CJIAI/I0B,
Npe3CHTAllMi M  BHUJICOPOJHMKOB, TPHUMEHSIOTCS HWHPOPMAMOHHbIE TexHojoruu. IIpoBomutcs
JEMOHCTpalMsl KOHCTPYKLIMM 3JIEMEHTOB CUCTEM, cXeM. llepedeHbp neMOHCTpUpyeMoro marepuana u
camu Matepuansl mnpexacrasieHsl B @OCax. IlpemycMarpuBaeTcsi camMOCTOSITEIBHOE BBIOJIHEHUE
OTJEIbHBIX HWIIOCTPAlUi B Pa3gaTOYHOM MaTepHalle.

5.3 JlabopaTopHble 3aHATHS (HE IIPESTYCMOTPECHBI)

5.4 IlpakTHyeckune (CeMUHAPCKHE) 3AHATHUSA

Taoauna 5

Ne HanmeHnoBanue pasjgena

wn JEER—— Conep:xanue pasjaena

IlepBblii 3aKk0H

1 | repmoguHAMHKWU.
OHTanbnusl. DHTPOIHSL.
2 | TepmoauHaMuveckue Onpenenenne napaMeTpoB BIAXKHOIO BO3yXa
MIPOLIECCHI B PEATIbHBIX
3 | rasax u napax. CsolictBa | MccnenoBanue mporecca HICTEUEHUs U3 CY)KUBAIOIIETOCs COoTia
peaJIbHBIX ra3oB.

[IepBrlii 3aKOH TEPMOAMHAMUKU B IPUMEHEHUH K PELIECHUIO
OJIHOH W3 TEXHUYECKUX 3aJiad

Omnpenenenue kodGuIueHTa TerIoNpPOBOIHOCTH

4 | TemnonpoBogHOCTS.
TEIJION30JISIIIMOHHOT0 MaTrepuaa (MeTo 1 HUIMHIPHUYECKOT O CJI0s)

KoHnBekTUBHBII Omnpenenenue ko3P uimenTa TEmI00TAA4YH MPU CBOOOTHON
TEeIUI000MEH KOHBEKIMHU (METOJI CTPYHBI)

HccnegoBanue mponeccoB TEeII00OMEHAa Ha TFOpHU30HTAJIIbBHOM

6 | TermrooTnaua.
TpyOOTIIpOBOIE

IMpakTuueckue (Ia0opaTopHble) 3aHATHS TIPOBOJASATCS C  HCIOJB30BAHUEM  HEOOXOAUMBIX
TEXHUYECKUX H I/IH(l)OpMaI_[I/IOHHI)IX MaTCprajlIoB: MOATOTOBJICHHBIC B BH/C Ta6J'II/IH, Fpa(i)I/IKOB, CXEM,
NPUHINAIHATIBHBIX TEXHOJIOTHUECKHX cXeM U T.1. CTylIeHTaMm mepeaaercsi Marepuall Ha JJIEKTPOHHOM
HOocHTele. Marepuaibl epelafoTesl CTyIeHTaM Ha Kadeape Wi B OMOINOTeKe B 2JIeKTpOHHOM Bujie. Ha
JTa0OpaTOPHBIX 3aHATHAX MaTepualibl TMPEJOCTABISIOTCS METOAMYECKHM IMOCOOMEM, B KOTOPOM
H3JI0KCHBI TCOPECTUICCKUE ACIICKTHI H3y‘laeMOI71 TEMBI, IMPCACTABJICHBI CXEMA YCTAaHOBKHU HeO6XO}II/IMBIe
rpaguku pacuetHblie (opmynbl. JlabopaTopHas paboTa  BBINONHSAETCS Ha CHENHUAIN3UPOBAHHBIX
cepTU(UIMPOBAHHBIX CTEHAAX, a TAaKKe Ha OCHOBE Pa3pabOTaHHON KOMITBIOTEPHOM MpOrpaMMbl B
BUPTyaJIbHOU (opme.



6. CamocTosiTeqibHasi paboTa CTY/IEeHTOB IO AUCIUIIJINHE

CamocrosiTejibHasi padoTa BKIIOYACT MOATOTOBKY K MPAKTHYECKUM 3aHITHIM, KOHTPOIHHBIM
pabotam, BbIOJIHEHHE pacueTHOro 3amanus TP B muchkMeHHO# (opme, MOATOTOBKY K 3a4eTy WIIH
IK3aMEHY.

CamocTosiTenbHast paboTa BBINONHIETCS Takke B BuAe pedepara, JOKJIaga WM MPE3eHTALUU
CTYACHTOM II0 HKXE IPEJCTABICHHBIM TeMaM. BIOCIENCTBUM CTYJCHTBHI MPEACTABISAIOT Ui 3aIIUTHI
CBOM paboThl, B MpOLIECCE OLIEHWBAHUA IPOUCXOIUT OOCYX)AeHHEe paboThl, a Takxke OJUI] OIpoc
CTY/ICHTA.

[Ipy >TOM HCHOJIHUTENH MOXKET BHIOpaTh TEMYy U3 MPEIJIOKEHHOW TeMaTUKH. B OoTAenbHbIX
clIydasix TeMa MOKeT ObITh M30paHa CTYJCHTOM BHE TEMAaTHYECKOT0 CITUCKA pedepaToB.

IIpu mnoarotoBke pedepara CTYOEHTY NpPEIBAPUTENLHO CcleAyeT Moao0paTh pazIuvHbIe
JUTEpaTypHbIC, IEPHOANYECKIE, HOPMATUBHBIE U JPYIHMe UCTOYHUKH U MaTEpHUalbl, CHCTEMAaTU3UPYS U
0000111251 IPH TOM HY)KHYIO HH(POPMAIIUIO TI0 TEME.

BOl'lpOCLI AJIA CAaMOCTOATEJIBHOI0 U3YYCHU A

TeMbl AJIs1 CAMOCTOSITEIHLHOI0 H3YyYCHUSA

1 NneanpHbie ra3pl U UX OCHOBHBIE 3aKOHBI. OCHOBHOE YpaBHEHHE KMHETHYECKOM TEOPUH
ra3oB. 3akoHbl boiins — Mapuotra, ['eii-JIroccaka, [lapns. CMecu naeanbHbIX ra3os.

2 | TerutoTa ¥ TEIUIOEMKOCTH ra3a MPH MOCTOSTHHOM 00bEME U IIOCTOSTHHOM JIaBJICHUU

3 JIeWiCTBUTEIBHBIN MPOLIECC UCTEUCHHS Ta30B U apoB. OCHOBHBIC 3aKOHOMEPHOCTH TCUCHUS
rasa B coruax u auddysopax. JlpoccenupoBanue ra3oB u mapos.

XoyoaunpHbIe U KPUOTE€HHBbIE yCTaHOBKU. TpaHchopmaropsl TemaoThl. L{ukisl
4 | XOmoIWIBHBIX YCTAHOBOK U TepMOTpaHchopmaTopoB. Kimaccudukarust XomoauabHbIX
YCTaHOBOK

5 | CnocoOsl nepenaun TenaoTbl OCHOBHBIE OHSATHUS U ONPEJEIECHNS TEOPUU TEIJI000MEHA.

Oco0eHHOCTH Mepeiauyl TeIUIOThI IPH B3aUMHOM KOHTaKTe JBYX Teil. KoHTakTHOE
6 | TepMHUYECKOE COMTPOTHBIICHHE.

OcHoBbl Teopuu noao6usi. OcHoBbI Teopuu nonodus. [Tonstue o merosne aHanusa
7 | paamepHocTelt Teopun noaoous. Kpurepuanabuble ypaBHeHHs. PU3MUECKUI CMBICT OCHOBHBIX
KpUTEPUEB NMOAO0OMS.

Temoobmen uznyuenueM. TernoBoit OanaHc JiyaucToro Temiooomena. 3akon Credana-
8 | bonabimana. AGCOIIOTHO YyepHOe Telo. TennooOMeH U3IydeHHeM CUCTEMBI TeJl B a0COIIOTHO
IIPO3pavyHON Cpeie.

9 Koaddunment rennonepenaun. TernoBas n3omsius. TUTBI TEIUIOOOMEHHBIX allapaTos,
KUISITUWILHUKOB U TToiorpeBaTesieil. OCHOBBI TEIUIOBOTO pacyeTa TeII00OMEHHBIX anmnaparosB.

Temnnora cropanus. YciaoBHoe ToruBo. [IpuBenenHble xapakrepuctuku. Kinaccuduxanms
toruuB. [IpoGiieMbl 5KOHOMUH.

10

11 OcHOBBI MaccooOOMeHa

[TpumeHeHue TemoThl B oTpaciau. Bo3oOHOBIsIEeMbIE U HEBO30OHOBIISIEMbIE HCTOYHUKH
12 | sreprun. OcHOBHI 3HEprocOepekeHus. Bropudnelie sHepreTndeckne pecypcbl. OCHOBBI
SHEPTrOTEXHOJOTHH.

6.3 TemaTuka pedeparTon

1. TexHuueckas TepMOJMHAMHUKAa KaK TEOpPETHYECKas OCHOBA CHCTEM 3SHeproodecredeHust
(TeruioToM, 3MeKTpo3Hepruei u xononoMm). IloHATHS O TepMOAMHAMUYECKMX CHCTEMax, Imapamerpax
COCTOSIHU A, PaBHOBECHBIX 1 HCPABHOBECHEBIX IIPOLECCAX.

2. OnpeneneHue MOHATUH TEPMOJMHAMUYECKONW CHCTEMBl M OKpyXKaromen cpeisl. DyHKIMH
COCTOSIHHS M (YHKITUH TTpoIiecca.

3. YpaBHeHHE COCTOSHHS HACAIbHBIX Ta30B. Tepmuueckue KOID(UIMEHTHI M COOTHOLICHHE
MCXKIY HHUMH. HepBBIﬁ 3aKOH TCPMOJUWHAMHKHN KaK 3aKOH COXpPaHCHHA W IIPCBpalliCHUSA JSHCPIUH.



Temnora u pabora - Gopmbl nepeaayu >Hepruu. [IpUHLIKIT SKBUBAJIEHTHOCTU TEIJIa U MEXaHUYECKOM
paboThI.

4. ®opMyIUMpPOBKM MEPBOTO 3aKOHA TEPMOJMHAMHUKH. BHYTpEHHSAs SHEpruss U €€ CBOMWCTBA.
DHTaJIBIIUK U €€ CBOMCTBA.

5. Buapl paboT TEpPMOMEXAaHMYECKOM CHCTEMBI M CBSI3b MEXAy HHMH. llepBbIid 3aKkoH
TEPMOJMHAMMKH JJIs1 CTALIMOHAPHOI'O IIOTOKA MACCBhI.

6. Omnpenenenue wu300apHON W M30XOPHOW TEIUIOEMKOCTEH, BBIBOJ YpaBHEHHUS I HX
cooTHoweHus. OnpezeneHue TemIoeMKocTu. PazMepHocTh TeroemMkocTei. COOTHOIIEHHE MacCOBOH,
MOJIbHOM U 00bEMHOM TeIJIOeMKOCTeH. TermoeMKoCTh UiealbHbIX Ta30B. Y paBHeHHe Maiiepa.

7. MonexkynspHO-KUHETUUECKasi TEOpUs TEIJIOEMKOCTH Ta30B. 3aBUCUMOCTb TEIUIOEMKOCTH
ujeanpHoOro raza ot Temmeparypbl. Dopmyna DifHIITeHiHA [UIsi pacueTa KoJjieOaTeabHBIX CTeneHei
CBOOO/IBI.

8. BHyTpeHHss SHEprus M SHTAIbNUA UACATBHOro ra3a. Tabuuibl TepMOJUHAMHUYECKUX CBOWCTB
UJEaIbHBIX Ta30B. OCHOBHBIE IIPOLIECCHI UAECATBHBIX T'a30B.

9. BbIBO/I COOTHONICHHUIA ISl OTHOCUTEIBHBIX O0BEMOB U JJABJICHUM 7151 aAnabaTHOTO Mpoliecca ¢
Y4€TOM 3aBUCUMOCTHU TEIIOEMKOCTH OT TEMIIEPATYPHI.

10. Ilonstue 06 oOpaTUMBIX M HEOOpAaTUMBIX IMpolieccaXx. BTopoe Hayamo TepMOAMHAMUKH.
DopMyIMPOBKY U aHAIUTHYECKOE BbIpakeHue. Muterpan Knaysuyca.

11. Onpenenenue suTponuu. BeiBon Gpopmyssl 11 pacyeTa U3MEHEHHUS SHTPOIUH B MpoIeccax
¢ uaeanpHbiMu razamu. KIIJ[ npsimoro nwmkina KapHo W TeOpeTHYECKHi XOJIOAWIBHBIN KOAPPUIHCHT
nukia Kapao.

12. IlepBas u BTOpas TeopeMbl KapHo. M3mMeHeHHE SHTponuM B HEOOpPATHUMBIX IpoOLECCax.
DOHTPONUUHBIA METOJ] TePMOAMHAMUYECKOTO aHalld3a AJis Ipolecca TeriooOMeHa B KOHJEHCATOpe
[Ty.

13. H3meHeHue HHTponmMH B  HEOOpPAaTUMBIX  Mpoleccax. ODHTPONUNHBIA  METO.H
TEPMOJIMHAMHYECKOTO aHaIM3a JJIs MPOIIECCOB pacupeHus (B TypOuHE) U C:kaTus (B KOMIIPECCOPE).

14. T,S - auarpamma u ee cBoiictBa. Tepmonunamudeckue nukisl B T,S - quarpamme. [Tonstue o
CpeIHEUHTErpaJIbHOM TeMIlepaType MoABoJa U OTBOJA TEILJIOTHI.

15. Bo3pacrtaHue SHTPONHMHM H30JIUPOBAHHOM CUCTEMBbl. CBOICTBAa SHTPONHH. AHAIUTHYECKOE
BbIpaXXEHHE BTOPOT0 3aKOHA TEPMOJINHAMUKH.

16. Cmecu upaeanbHbXx Ta3oB. OcHOBHbBIE ompereneHus. CrnocoObl 3aaHHs COCTaBa CMECH.
YpaBnenue cocrosaaus Kianeiipona-MeHeneeBa 1Jisi CMECH UI€ANIBHBIX Ta30B.

17. Pacuer TepMOAMHAMMYECKHX CBOMCTB HJCAIBHBIX Ta30B IO CBOWCTBAM KOMIIOHEHTOB.
OHTpPOIHUS CMECH HJI€aTbHBIX Ta30B.

18. Cmecu peanbHbIxX razoB. Kamopuueckue s¢¢extsl cmemenus. OnpeaeneHue KaJopuuecKux
3¢ dexToB cMerieHus o 00beMHOMY 3P (HEKTY CMEIIEHUSI.

19. ®a3zoBoe paBHOBecue U (pa3oBble mepexonabl. ArperatHble coctosHus. Pazosas p,T -
marpamma. [IpaBuno ¢a3 ['m66ca. [Tomusie TS, PV u PT nuarpammsl Uit HOpMaJTbHBIX BEIIECTB.

20. TerutoBble 3¢dexTsl xuMHyeckux peakiuil. 3akoH ['ecca u ero cienctBus. CooTHOILIEHHE
MEX1y M30XOPHBIM U N300apHbIM 3 pekTamMu peakuu.

21. KoHncranTta paBHOBecus. 3akoH nedcTByromux Macc. IIpunnun Jle Hlatense — bpayna.
AHanuTHYECKOE BhIpa)K€HHE BTOPOT0 Hayala TEPMOJMHAMUKY /711 HEOOPAaTUMBIX XMMUUYECKUX PEaKLIUM.

22. XuMH4€eCKOEe paBHOBECHE U 3aKOH JIEHCTBYIOUINX Macc. BelpaxkeHne 3aBUCMOCTH KOHCTAHThI
paBHOBecHs OT TemrepaTypsl. BeiBon ypaBHenus: Bant-I'odda.

23. Onpenenenue TemioBoro 3hdekTa XUMUIECKON PEeaKIMK MPH YCIOBUSAX, OTIMYAIOIINXCS OT
CTaH/IapTHBIX.

24. Xapakrepuctuueckue (QyHKIUHM I 3aKPbITOH TEpPMOJMHAMHYECKOW CHUCTEMBI U BBIBOJ
cooTHONIEHNH MakcBea.

25. Tennosas teopema Hepncra. I'mmoresa Ilnanka. Tpernii 3aKk0OH TEPMOAMHAMUKH U €O
cnenctBus. OrmpeneneHre 3Ha4eHHs] aOCONIOTHOM BENWYMHBI SHTPONUM HA OCHOBE KaJIOPHUYECKUX
JTAHHBIX.

26. PerenepatuBHble nukibl IITY npu moctossHHOM KoJudecTBe pabOTaloLIero Tejla W IpH
oTOOpax mapa Ha pereHepalmio.

27. Y nenpHblE pacxo/pl napa u TerioTsl B [ITY.

28. TepMmoiHaMU4YeCcKue OCHOBBI TEIUIO(MUKALINH.



29. OcoOEHHOCTH ITUKIJIOB ATOMHBIX 3JIEKTPOCTAHIINI C TTAPOBBIM, TA30BBIM U IPYTUMHU PabOUUMU
TEJTaMH.

30. [{ukJibpl mOpITHEBBIX ABUTATENCH BHYyTpeHHero cropanus (JIBC).

31. Ouenka TepMoIuHaMU4ECKOro coBepuieHcTBa nukios JIBC.

32. MeTtoapl MOBEIIEHUS TEILIOBON dKoHOMUYHOCTH [ TVY.

33. Huxnsl I'TY ¢ perenepanueil.

34. KomOunupoBanHble mapora3zoBbie 1ukiael (IITY). TII'Y ¢ KY, ¢ BIIl, ¢ HIIT,
I10J1y3aBUCUMBIE.

35. O6parnsiii uki Kaprao. XomoamibHpli KO3 QHUITUEHT.

36. Kosddumment Ttpanchopmanmu Ttemnorel. CxemMa M IUKI BO3IYIIHON XOJOJWIHHOU
YCTaHOBKH.

37. Temneparypnoe nose. M3orepmuueckas MOBEPXHOCTb.

38. TennonpoBOJHOCTH MPU CTAIMOHAPHBIX YCIOBUSIX.

39. TennoBast MPOBOJUMOCTb CTEHKHU. TEMI0BOE TEPMUYECKOE COIIPOTUBIICHHUE.

40. Ilepenava TEmIOTHI YEPE3 IMIAPOBYIO CTEHKY.

6.4 YueOHO-MeTOAUYECKOE O0ecTeueHHe [IJIS CAMOCTOATEIbHOI PadoThI:

1. Amnnpees B.B. Temnorexnuka [DnekTpoHHbIN pecypce]: yuebnuk/ Auapees B.B., Jlebenes B.A.,
CnecuBueB b.M1.— Onextpon. tekctoBble aanHble.— CII16.: HamuoHanbHbI MuUHEpaIbHO-
ceipbeBOit  yHuBepcuteT  «lopmbri», 2016.— 288 c—  Pexum = poctyma:
http://www.iprbookshop.ru/71706.html.— DBC «IPRbooks»

2. Texuuueckass TepMOAMHAMUKA M TEIUIOTEXHUKA [DJEKTPOHHBIH pecypc]/ — DIEKTPOH.
TeKcToBBIe JaHHbIe. XamleHKo A.A., Kamuanuenko M.IO., Bucnoryzos A.H.— CraBpormno:s:
Ceepo-KaBkasckuii denepanpubiii  ynusepcuter, 2017.— 107 c.— Pexum poctyma:
http://lwww.iprbookshop.ru/75606.html.— 3BC «IPRbooks»

JlonosHUTEIbHAS JIUTEpPaTypa:

3. Maias O.M. TexHuyeckas TeIIOTeXHHUKa [DIEKTPOHHBIN pecypc]: yueOHOoe nmocobue/ Manas
O.M., TomukoB JI.B.— OmnektpoH. TtekcroBele naHHble.— CapatoB: CapaTroBcKuit
rocyJapcTBeHHbIN TexHudeckuit yausepcurer uMmenu l0.A. INarapuna, 96C ACB, 2014.— 90
c.— Pexxum noctyna: http:// www.iprbookshop.ru/80120.html.— 3BC «IPRbooks»

4. CrosnoB H.M. Teopernueckue OCHOBBI TEIUIOTEXHUKH (TEXHHYECKas TEpMOJMHAMHUKA U
TertoMaccooOMeH) [DneKkTpoHHBIHN pecypc]: yueoHoe mocobue/ CrosnoB H.U., Cmupnos C.C.,
CmupHoBa A.B.— OnekTpoH. TekcToBble naHHble.— CraBponoins: Ceepo-KaBkasckuii
(benepanbHbIN YHHUBEPCUTET, 2014.— 226 c— Pexum JocTyna:
http://www.iprbookshop.ru/63139.html.— 3BC «IPRbooks»

5. Jleprorun B.B. Temnomaccoodmen [DnekTpoHHBIN pecypc]: yuebnoe mocodue/ Jeprorun B.B.,
Bacwibes B.®., VYasmea B.M.— OnektpoH. TtekcroBble naHHble.— CII6.: CaHkr-
[lerepOyprckuii rocyapCTBEHHBIH apXUTEKTypHO-CcTpouTenbHbld yHHBepcuTeT, ObC ACB,
2016.— 244 c.— Pexum gocryma: http://www.iprbookshop.ru/74378.html.— OBC
«IPRbooks»

6. Mpakun A.H. Pacuer TemiosHepreTHUECKUX YCTAaHOBOK IPOMBIIIJICHHBIX MPEeANpUATHI
[DnexkTpoHHBI pecypc]: mnpaktukyM/ MpakuH A.H.— DnekTpoH. TEKCTOBble IaHHbIE.—
Caparos: CapaToBCKHIl TOCYAapCTBEHHBINH TexHUuecknii yHuBepcuteT umenu F0.A. INarapuna,
OBC ACB, 2015.— 24 c.— Pexwum nocryma: http://www.iprbookshop.ru/76510.html.— DBC
«IPRbooks»



7. OueHo4YHbIE CPeACTBA

7. 1 Bonpochl K NepBO¥i PY0eKHON ATTECTAIINU

1. Henu u 3apaun TepmoguHaMuku. [IoHsATHE TEPMOAMHAMUYECKON CUCTEMBI.

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

3. TepmoauHaMUUECKHE TTapaMETPbl COCTOSHUSA. Y IeNbHBIA 00bEM, IIJIOTHOCTD, JIaBJIEHUE, TEMIIEpaTypa
(abcomroTHas TepMoaMHaMHu4Yeckas 1mkaia remneparyp (KenpBuna, [enscus).

4. YpaBHEHHE COCTOSIHUA. Y paBHEHHUE COCTOSIHUS UJI€aIbHBIX [a30B.

5. 3akonbl uaeanbHbIX Ta3oB (boinms-Mapuotra, I'eit-Jlroccaka, [lapist). O0beaHEHHOE YpaBHEHUE
MenaeneeBa-Knaneripona.

6. YpaBHEHUE COCTOSTHUS pealbHbIX ra30B.

7. CMmecu uaeanbHbIX Ta30B. JlaBleHre cMecH ra3os.

8. CoctaB cMecH ra3oB. BeipakeHue MacCcoBbIX J0JI€ii KOMIIOHEHTA.

9. BelpaxeHue oOBbEMHBIX J0Jiell KOMIIOHEHTOB cMmecH. llapuumanbHbiii 00beM cmecHu. 3akoH Amara.
Omnpenenenue yeabHOro 00beMa CMECH.

10. Ompenenenue ra3oBodl IMOCTOSIHHOM CMECH 110 M3BECTHBIM MAaccoBbIM a0isM. Kaxymascs
MOJIEKYJISIpHAsl Macca CMECH T'a30B.

11. I'azoBas noctosaHas. Dopmysibl onpeaeIeHus.

12. TennoeMKOCTh Ta30B. 3aBUCUMOCTh TEINIOEMKOCTH OT TeMIIEPaTyphI.

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

14. Tepmoaunamuueckuii npouecc. [lonarue penakcanuu.

15. TlepBblii 3aK0OH TEpMOJIMHAMUKU. BHYTpEHHSS1 SHEPT U CUCTEMBI.

16. O6partumblie 1 HeOOpaTUMBbIE TIporecchl. PaboTa.

17. AHanmuTH4ecKOoe BbIpaKEHHE [IEPBOro 3aKOHA TEPMOJUHAMUKHU.

18. BTopoii 3aKOH TepMOJIUHAMUKH.

19. Hukn Kapuo. Tepmuueckuit KIT/I.

20. TepmouHAMUYECKHE MPOIIECCHI UICANTBHBIX Ta30B (M30XOPHBINA, N300apHBIN, H30TEPMUUECKHIA,
aara0aTHBIN, TOJUTPOIHBIN) METO/ UCCIIEI0OBAaHUS MPOIIECCOB.

Buser Ne 1 k mepBoii pyOexxHo# arrecranmu_ (TerioTexHuka)

I'PO3HEHCKUI TOCYJAPCTBEHHBII HEGTSHON TEXHUYECKU YHUBEPCUTET
HHCTUTYT SHEPTETUKH
KA®EJIPA "TEIIJIOTEXHHUKA M THJJPABJIUKA"

Buaer Ne 1

I Arrectanusa Jucnummbga «Temiorexuuka

1. IlonsTue TepMOHHHaMquCKOﬁ CUCTCMEI. HBOHHpOBaHHaH " HCU30JIMPOBAHHBIC
TCPMOANHAMUNYCCKUC CUCTCMBI. TCpMOI[I/IHaMI/I‘-ICCKI/IC napaMeTpbl COCTOAHUA

2. | Temmeparypa. AGCOIOTHAS TepMoIuHaAMHUYecKas mkana remmepatyp (KeasBuna,
Henbcust). Manomerpuueckoe napieHue. [Ipudbopsl s u3MepeHus 1aBaeHus.

3. | Tepmomuaamuyeckuit iporiecc. [ToHsITHE penakcamuy.

4. | IlepBblif 3aKOH TEPMOAUHAMUKHN. BHYTpEHHS SHEPIUs CUCTEMBI.

3aB. xadeapoi

«TemmoTexHuKa ¥ TUAPABINKA», JOLEHT P.A-B. Typnyes




7.2. Bonipochl KO0 BTOPOI PYO0EKHOM aTTecTalluy

1. TepMoarHaMHUYECKHE MPOLIECCH pealbHBIX ra3oB. Ilap u ero cBoiicTBa.
2. OCHOBHBIE TTOHATHSA TIpoIlecca mapooOpa3zoBanus. HackIeHHbIN BOASHON Tap,
NIEPErPETHIi Map (CTENEHb CyXOCTH U CTEIIEHb BIAKHOCTHU I1apa).

3. Omnpezenenue nmapaMmeTpoB Bobl U napa. PV-nuarpamma BoAsTHOTO napa.
4. Tepmuueckne NpOLECCH HICATBHBIX Ta30B B 3aKPHITBIX cHcTeMax. VI300apHBIN, HM30XOPHBIH,
annabaTHBINA, H30TEPMUYECKHIA TTPOIIecCHl (paboTa pacIMpeHus MpoLecca, K3MEHEHNUE SHTPOIIHHN).

5. Dutponus. PV-u TS- auarpaMMel.
6. Brnaxubii Bo3nyx. Bmaroconmepikanue, aOconroTHass M OTHOCUTENbHAs BIaXHOCTh. CBoilcTBa
BJIAJKHOT'O BO3/yXa.

7. CriocoOsl nepeiayu TerIoThl (TEMIONPOBOAHOCTD, KOHBEKIIHS, U3ITyUYEHUE).
8. TemneparypHoe noJjie, U30TEpMHUUECKAsl IOBEPXHOCTb, CPEITHUN U UCTUHHBIN IPaJUEHT TEMIIEPATYP.

9. 3akon ®ypee. KorddummeHT TErIONPOBOAHOCTH, IJIOTHOCTh TEIJIOBOTO IMOTOKA, KOJHMYECTBO
TEIUIOTHI.

10. KoappunmeHT TerionpoBoJHOCTH, €r0 XapaKTePUCTHKA.
11. IlepeHoc TemaoThl TEIUIONPOBOJHOCTHIO IPU CTallMOHApHOM pexkume. OJHOpOAHAs IJIOCKas
CTEHKaA.

12. TlepeHoc TemIOTHI TEIIONPOBOAHOCTBIO IIPHU CTAIIMOHAPHOM peXrUMe. MHOrocaoliHas CTEHKA.

13. JleiicTBUTEIBHBIN MPOLIECC UCTEUCHUSI Ta30B U MapoB. OCHOBHBbIE 3aKOHOMEPHOCTH TEUCHHS Ta3a B
cortax u quddysopax. JpoccennpoBaHue ra3oB U Napos.

14. TpancdopmaTopsl TEIIOTHL. LIUKIIBI XOIOAUIBHBIX YCTAHOBOK M TEPMOTPaHC(HOPMATOPOB.

15. OcHoBbl Teopuu nogo6us. OcHOBeI Teopuu mono0usi. [loHsATHE 0 METOAE aHAIM3a Pa3MEPHOCTEH
Teopuu nonodus. Kpurepuanbueie ypaBHeHHs. DU3NUYECKUN CMBICT OCHOBHBIX KPUTEPHUEB MOAO00US.

16. TemmooOmeH wusnmydeHueM. TemmoBoir ©OamaHc JsydncTtoro Teruiooomena. 3akoH Credana-
BonbriMana. AGCoIIOTHO YepHOE TEJIO.

17. TermmooOMeH U3Ty4YeHUEM CUCTEMBI TEJI B a0COTIOTHO MPO3pavyHON cpejie.

18. Koadpounuent temnonepenaun. TemnoBas wuzonduusa. Tumbel TemI0OOMEHHBIX —almapaToB,
KUTISTUIILHUKOB U MOJ0TPEBaTENEH.

19. MexaHu3M mnpoleccoB ropeHus. OOLIMe MPUHIMIIBI pacyeTa MPOLECCOB ropeHus.  TeruoTa
cropanus. ¥YcioBHoe ToIunBo. [IpuBenennsle xapakrepuctuku. Kinaccudukans Tomnaus.

20. Bo3oOHOBIsieMble M HEBO30OHOBISIEMblE MCTOYHHKH HHEpruu. OCHOBBI 3IHEProcOepeskeHus.
BropuuHbie sHEpreTHYECKHE PECYPCHI.

21. KorenbHble ycTaHOBKU. [lapoBbie v ra3oBble TYpOMHBI.

22. TemmooOMeHHbIe ammapaThl. PereHepaTuBHBIE M CMECHTENIbHBIC TeII00OMeHHHMKHU. [lokazarenu
s¢¢pextuBHocTH: KIIJI, MHTEHCHBHOCTH TEMIOOOMEHA, OTHOLIEHHWE PACXOJIHBIX TEIIOEMKOCTEH,
KO3 UIIMEHT TpaHCHOPMAIUH TETIIIOTHI.

23.Xo0n0AuIbHBIE U TETNIOHACOCHBIE YCTAaHOBKH.

I'PO3HEHCKMI TOCYIAPCTBEHHBI HEGTSHON TEXHUYECKHIA YHUBEPCUTET
HUHCTUTYT DHEPI'ETUKU
KADEIPA "TENJIOTEXHUKA U I'/IPABJIUKA"

Buaer Ne9

Il ammecmauusn

2 II/IC! [UITJIMHA «TenmorexHnka»

1 C(I)OpMyJII/IPYﬁTe MOHATHUA: TCMIICPATYPHOC IMOJIC, U30TCPMUUCCKAsA IMOBCPXHOCTD, I'PAIUCHT




TeMIIepaTypbl, MOLHOCTH TEIUIOBOI'O IIOTOKA, YAEIbHBIN TEIUNIOBOM IIOTOK.

2 | Teopust momo6wus. bespasmepnsie napameTpsl Teopuu noaodus. Kpurepuit [lpanaris
(ocHOBHas popMyIia, XapaKTEPUCTHKA, YTO BBIPAXKAET).

3 | OCHOBHOI 3aKOH TEIIONPOBOIHOCTH. B yem ero cymHocTs? KOHTaKTHBIN TEMI000MEH.
OcobOeHHOCTH TTepeadn TeIUIOTHI TPH B3aMMHOM KOHTaKTe ABYX Ten. KoHTakTHOE
TEPMUYECKOE COIIPOTUBIICHUE.

4 | YpaBHeHHE TEIJIOBOM MPOBOJNUMOCTHIO CTEHKH. TEmiIoBO€ HJIU TEPMHUUYECKOE
CONPOTHUBIIEHUEM CTEHKH U €r0 YPABHEHHUE.

3apmaya 1.Cocyn emkoctero V = 15 M 3amonHeH 25 ke YIJIEKUCTOTHI. OnpenenuThb
aOCOJIIOTHOE JaBJICHUE B COCY/E, eciii TeMiiepaTypa B Hem t = 30 °C.

3amaua 2.Kaxoii oobeM 3aHUMaeT 2 ke a30Ta npu temmneparype 80 °C u naBnennu 0,4 Mu /
29
M

3aB. kadeapoit «T u I'» P.A-B. TypnyeB  « »

7.3. Bonpocel K 3a4eTy mo AucuuminHe « Teniorexnuka

1. Henu u 3amaun TepMoguHaMuky. [loHsTHE TEPMOAMHAMUYECKON CUCTEMBI.

2. M3onupoBaHHas ¥ HEU30JIMPOBaHHAsI TEPMOAMHAMUYECKUE CUCTEMbl. PABHOBECHBIE I HEPAaBHOBECHbIE
CUCTEMBI.

3. TepmoauHaMHUECKHE TTapaMETpPbl COCTOSHUSA. Y IENIbHBIN 00bEM, IIJIOTHOCTD, JIaBJICHHUE, TEMIIEpaTypa
(aOcomoTHas TepMoArHaMHUUecKas 1mkana temneparyp (KenbBuna, Lenbcus).

4. YpaBHEHHUE COCTOSIHUSA. Y PaBHEHUE COCTOSIHUS UCAIbHBIX Ta30B.

5. 3akonsl uaeanvHbix razoB (boins-Mapuotra, ['eii-JItoccaka, [lapns). O0benuHeHHOE ypaBHEHUE
MenpeneeBa-Knanelipona.

6. YpaBHEHHE COCTOSIHUS peabHbIX ra30B.

7. CMecH nieanbHBIX Ta30B. JlaBaeHne CMEeCH Ta3oB.

8. CocraB cMecu razoB. BripaxkeHue MacCOBBIX J10JIel KOMIIOHEHTA.

9. BelpaxeHne oOBbEMHBIX J0Jie KOMIIOHEHTOB cMmecH. llapuumanbHblii 00beM cMmecH. 3akoH Amara.
Omnpenenenue yaensHOro o0bemMa CMECH.

10. Ompenenenue ra3oBod TOCTOSIHHOM CMECH II0 M3BECTHBIM MAaccoBbIM aoisM. Kaxymascs
MOJIEKYJISIpHAsl Macca CMECH I'a30B.

11. I'azoBas nocrosiHHass. POpMyJIbl OIIPEIEICHHUS.

12. TennmoeMKoOCTb Ta30B. 3aBUCUMOCTD TEINIOEMKOCTH OT TEMIIEPATYPHI.

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

14. Tepmoaunamuueckuii npouecc. [lonarue penakcanuu.

15. TlepBblii 3aK0H TepMOAMHAMUKN. BHYTpEHHSS1 SHEPTHSI CUCTEMBI.

16. OGparumble 1 HeoOpaTUMBbIe TIpolecchl. PaboTa.

17. AHanuTH4eCcKOEe BBIpaXKEHHUE NIEPBOTO 3aKOHA TEPMOAMHAMUKHY.

18. BTopoii 3aK0H TEpMOAMHAMUKH.

19. Iluxn Kapno. Tepmuueckuit KI1/1.

20. TepMoiMHAMHYECKHE MTPOLIECCHI UICATTbHBIX ra30B (M30XOPHBIN, M300apHBIN, H30TEPMUYECKUH,
aara0aTHBIN, TOJUTPOIHBIN) METO/ UCCIIEIOBAaHUS MPOIIECCOB.

21. TepmoamHaMH4YeCKHE MPOIECCH peanbHbIX ra3oB. [lap m ero cBoiicTBa. OCHOBHBIE MOHSATHS
nporecca napooOpazoBanusi. HaceleHHbIl BoISHON map, MeperpeThbiil nmap (CTerneHb CyXOCTH U
CTETEeHb BIAXXHOCTH Mapa).

22. OmnpeneneHue napaMeTpoB Bojbl U napa. PV-nuarpamma BoasHOTO napa.



23. Tepmuueckue TNPOLECCHl HICATBHBIX Ta30B B 3aKPBHITBIX CUCTeMax. M300apHbIH, H30XOPHBIi,
annabaTHBINA, H30TEPMUYECKUNA TIpoIIecchl (paboTa pacuIMpeHus Mporecca, K3MEHEHUE SHTPOITIH).

24. Durponus. PV-u TS- nuarpaMmsi.

25. Bnaxubiii Bo3ayx. Bmaroconepskanwe, aOconrOoTHas W OTHOCHTENbHAs BIaKHOCTh. CBOMCTBa
BJIQXKHOTO BO3AyXa.

26. Crioco0Obl epeaun TeIUIoThI (TeMIONPOBOIHOCTD, KOHBEKIIHS, U3ITyUYEHHUE).

27. TemmnepaTtypHoOe€ 10JIe, U30TePMHUUECKasi IOBEPXHOCTb, CPEIHUN U UCTUHHBIN IPaIueHT TeMIIepaTyp.
28. 3akon Dypre. KodpdumumeHT TemaonpoBOJHOCTH, IUIOTHOCTh TEIUIOBOTO TOTOKA, KOJIUYECTBO
TEIUIOTHI.

29. KoappuimeHT TerionpoBoHOCTH, €0 XapaKTePUCTHKA.

30. IlepeHoc TEIIOTH! TEMIONPOBOAHOCTHIO IIPU CTALIMOHAPHOM pekuMe. OTHOPOAHAS IIJIOCKAsl CTEHKA.
31. IlepeHoc TEMIOTHI TEMIONPOBOAHOCTHIO MPU CTALIMOHAPHOM pexxume. MHOTocCIoiiHas CTeHKa.

32. JIeWcTBUTENbHBIA MPOLIECC UCTEUEHUS ra30B U NapoB. (OCHOBHBIE 3aKOHOMEPHOCTH TEUEHHUs rasa B
comnax u auddysopax. poccenupoBaHue ra3oB U MapoB.

33. TpancdopmaTopsl TEIUIOTHL. LIMKIIBI XOIOAUIBHBIX YCTAHOBOK U TEPMOTPAHC(HOPMATOPOB.

34. OcHoBbl Teopuu no100usa. OcHOBBI TeOpHuH noaoous. [loHsATHE 0 METO/IE aHaIM3a pa3MepHOCTEN
Teopun nonodusi. Kpurepuansusie ypaBaeHus1. Du3ndeckuil CMBICII OCHOBHBIX KPUTEPUEB MTOAO0OHS.

35. TermmoobmeH u3nmydenueM. TerioBoi 6ananc myductoro teruioooMena. 3akon Credana-bonbimana.
AOCOJIFOTHO YE€pPHOE TEJIO.

36. TerooOMeH U3Ty4YeHUEM CUCTEMBI TeJl B a0COIFOTHO MPO3pavHOi cpere.

37. Koapuuuent ternonepenauun. TemnoBast u3omnsuus. TUIIBI TETTIOOOMEHHBIX anmapaToB,
KUTMSATUIILHUKOB M MOJ0TPEBaTENECH.

38. Mexanu3m nporeccoB ropeHusi. OOIye NPUHIMIBI pacyeTa MPoLeccoB ropeHus. Termiora
cropanus. YcioBHoe ToruuBo. [IpuBenennsie xapakrepuctuku. Kinaccudukaiys Tomius.

39. Bo300HOBIIIEMbIE U HEBO30OHOBIISIEMbIE UCTOUYHUKU SHEPTUU. OCHOBBI SHEProcOEpEKEHUS.
BropuuHbie sHEpreTHUeCKHE PECYPCHI.

40. KotenbHble ycTaHOBKH. [lapoBbie 1 ra3oBble TYpOUHBI.

41. TemmooOMeHHbIE ammapaThl. PereHepaTMBHBIE M CMECHUTENbHBIC TerIooOMeHHUKHU. [lokaszarenu
s¢¢pextuBHocTH: KIIJI, MHTEHCHMBHOCTH TEIIOOOMEHA, OTHOIIEHHE PACXOJHBIX TEIJIOEMKOCTEH,
K03 puueHT TpaHchopMaluy TETIIOTHI.

42 . Xon0aubHbIE U TEMJIOHACOCHBIE YCTAaHOBKH.

OOpa3sen OuiteTa K 3a4eTy 10 AUCHUILIMHE

I'PO3HEHCKUI FOCY JAPCTBEHHbBIN HEGTSHON TEXHUYECKUI YHUBEPCUTET
HHCTUTYT SHEPTETHKH
KA®EJIPA "TEIIJIOTEXHUKA U THJIPABJTUKA"

JlucuunnuHa Temnorexnnka

Buaer Ne 1

1. | TepmonuHaMUYECKHE TMapaMeTPhl COCTOSIHHS. YIENbHBIM 00BEM, TUIOTHOCTH, IaBJICHUE,
Temneparypa (abconoTHas TepMoarHamMuueckas mikaita remmneparyp (KensBuna, [lenscus).

2. | Onpenenenue nmapamMeTpoB BOJGI U mapa. PV-auarpaMMa BoJsSIHOTO Tapa.

3. | OcHoBsI Teopun noo6usi. OcHOBBI Teopun moao0us. [loHaTre o MeToe aHaIM3a
pa3MepHocTeit Teopun noaoous. Kpurepuanbusie ypaBHeHUs. DU3NUECKHiA CMBICTT OCHOBHBIX
KpUTEPHUEB NMOA0OMS.




4. | Tenmoobmen n3nyuenueM. TeroBoit 6anaHc TyducToro Termaooomena. 3akon Credana-
Bonbiimana. AGCOTIOTHO YepHOE TEJIO.

3aB. xadeapoit
«TennorexHuka v TUIPABINKAY P.A-B. TypnyeB

7.4 Texymumuii KOHTPOJIb

IIpakTuuyeckas padbora Ne 1
«IlepBblii 3aKOH TEPMOAMHAMMKHN B NPUJIOKEHUH K PeLIeHUI0 OTHOI'0 U3
BHUA0B TEXHUYECCKHX 3aJ1a9».

1. Heabr paGorsl. OmpesneneHue ¢ MOMOIIBIO YpaBHEHUS IEPBOTO 3aKOHA TEPMOJUHAMUKU
KOJINYECTBA TEIJIOTHI, OTAABAEMOT0 B OKPY’KAIOIIYIO CpeAy B YCIOBUSX J1a00pPaTOPHOM YCTaHOBKH.

2. KOHTpOJIbHI)Ie BOITPOCHI.

1. Chopmynupyiite 1enb 1a00paTOpHOIl pabOTHI U MOSICHUTE, KaK JOCTUTAeTCs OCTaBJIEHHAas! Leib?
2. Ha3oBHTE OCHOBHBIE y3JIbl 3KCIIEPUMEHTAIbHON YCTAHOBKU M YKQXKUTE UX Ha3HAYCHHUE.

3. Kakumu MetonaMu uzMepsieTcsi TeMieparypa B JaHHOU pabote?

4. Kak uzMepsieTcst U peryaupyercs pacxo/l BO3yxa B JaHHOM padote?

5. Ha uTto pacxoayeTcsi MOLIHOCTb, IIOJIBEJICHHAs] K KOMIIPECCOPY, M KaK OHa onpenenserca?

6. ChopmynupyiiTe W HANHIINTE aHATUTHUYECKHE BEIPAKEHUS TIEPBOTO 3aKOHA TEPMOJANHAMUKH IS
3aMKHYTOH M Pa30MKHYTOH 000JI0YEK.

7. KakoB (u3nueckuil cMbICi BETMUUH, BXOJAIIUX B YPAaBHEHHsI [IEPBOI0 3aKOHA TEPMOJIUHAMUKH IS
3aMKHYTOM U Pa30MKHYTOH 000on0ueK?

8. [laiite onpenenenue U NOACHUTE (PU3NYECKUIA CMBICI OHATUH TEIUIOTHI U Pa0OThI B TEXHUYECKOM
TEPMOJUHAMUKE.

9. YTo 03HAYaIOT 3HAKU « + » U « — » JUIsl TEIJIOTHI U pabOThI?

10. Ha 4to u xakuM 00pa3oM BIUSET U3MEHEHNE HAarpeBa TPyObl TP MOCTOSTHHOM PacxXoje Bo3ayxa’?
11. Ha yTo pacxonyercst MOIIIHOCTb, MOABEACHHAA JJI HarpeBa TpyObl, U KaK OHa onpezensercs?

12. Kak ocymiecTBisieTcsi BIOOp KOHTPOJIBHBIX 000104€K (TpaHMIl) MOJICUCTEM (CUCTEMBI)
IPUMEHUTEIBHO K IaHHOH J1abopaTtopHOU pabore?

13. B kakoM MecTe 1 IoueMy TPaHMILIbI TOJICUCTEM (CUCTEMBI) Pa3MBIKAIOTCS?

CBoiicTBa BHYTpEHHEH SHEPTUH U pacueTHbIE (OPMYIIBI.

IIpakTnueckas padora Ne2
«OnpenesieHue mapaMeTpoB BJIAKHOTO BO3YXa»

1. Hean padorel. M3ydueHne TepMOAMHAMHUYECKUX CBOMCTB BJIAXKHOT'O BO3/IyXa U MPOIECCOB N3MEHEHMUS
[IapaMeTPOB BJIAKHOTO BO3/1yXa.

2. KoHTpOJIbHBIE BONIPOCHI.

1. Chopmynupyiite 1enab 1a60paTOpHON pabOTHI U MOSICHUTE, KaK IOCTUTAETCsI MOCTABJICHHAS 11EITh?
2. HazoBuTE OCHOBHBIE y3J1bl IKCIIEPUMEHTATIBHON YCTAHOBKU M YKAKUTE UX Ha3HAYCHHUE.

3. Kak Bbl NOHUMAETE TaKUE COCTOSHUS, KaK HACBIILICHHBIN 1 HEHACHIIIIEHHBIN BIIAKHBIA BO3TYyX?

4. Kak BbI OTHOCUTECH K TEPMUHY «I1€PECHIIIEHHBIN) BIaXKHBIA BO3TyX?

5. Kak popmynupyercs 1 3anuchIBaeTCs 3aKOH MapIUAIbHBIX TaBJICHUH [Tl BIAXKHOTO BO3yxa?



6. UTo Ha3bIBaeTCs aOCOIIOTHOM, OTHOCUTENILHON BIAXKHOCTBIO M BJIAr0COA€p:KaHNUEeM BIaKHOTO
BO31IyXa?

7. Kak BeIpaskaeTcs U M3 UETo CKJIAIbIBACTCS TEIJIOCOAEePKaHHE (FHTANIBITNS) BIAKHOTO BO3ayXa?
8. Ilouemy ¢ yBenmu4eHHEM TEMIIEPATYPhI BIIAXXHOTO BO3/1yXa €ro OTHOCUTENbHAs BIAXKHOCTD
yMEHbIIIaeTcs?

9. YeM BbI MOXKeETE OOBACHUTH BIUSHUE CKOPOCTU BO3yXa Ha OTKIOHEHUE MOKA3aHHUsI CMOYEHHOTO
TEPMOMETpPa OT UCTUHHOTO 3HAUEHUS TEMIIEpaTypbl MOKPOTO TepMoMeTpa?

10. Kak yctpoena nuarpamma i-d BIaxHOTO BO3/1yXa M, KAKUM 00pa30M OMPEEISIOTCS MapaMeTphl
BJIQXKHOT'O BO3yXa C IOMOULIbIO AMArpaMMBbl 10 IOKa3aHUSAM CYyXOr0 U MOKPOI'O TEPMOMETPOB?

11. IlokaxkuTe Ha JuarpaMMe U MOSICHUTE MPOLIECCHI «CYXOT0» HarpeBa U OXJIaXJACHUs BIAXKHOIO
BO3/IyXa.

12. TlokaxkuTe Ha quarpaMme U MOsICHUTE MPOLecC anadaTHOrO HACKIIEHUS BIaXKHOTO BO3/1yXa.
13. [Jaiite onpeneneHue MOHATUIO TOUKH pockl. Kak onpeensiercs Temneparypa TOUKH POChl HA
nuarpamme?

14. KakoBa CBsI3b M€Ky OTHOCUTEJIBHOM BIAXKHOCTBIO BO3/lyXa U €ro BJIAroCOAEPKAHUEM?

15. [aiiTe BBIBOJ aHATTUTHUYECKOW (DOPMYJIBI IJIsl pacueTa abCONIOTHOM BIAXKHOCTH BO3/1yXa.

16. JlafiTe BBIBOJ aHATUTHYECKON (POPMYJIBI ISl pacdeTa BIarocoep:KaHus BO3ayXa.

17. JlatiTe BBIBOJ aHATUTHYECKON (OPMYJIBI ISl pacdeTa TeTUIOCOAepKaHUS (SHTAIBITHH) BO3IyXa.

IIpakTnuyeckas padora Ne 3

«HUccaenoBanue nmpomecca HCTCYCHUS BO31yXa Y€pe3 Cy;KUBaAKOIIEECH COIIO»

1. I_[e.nb paﬁoTbI. HccnenoBanue 3aBUCHUMOCTH MacCOBOTO pacxodga BO3AyXa HYEpE3

Cy’KHUBaromieecs COIIO OT OTHOIICHUS JaBJICHHS 3a COIJIOM K JAaBJICHUIO IIEPE COIJIOM.

2. KoHTpoabHBIE BONPOCHI.
1. Chopmynupyiite 1emab 1a60paToOpHON pabOTHI U MOSICHUTE, KaK JIOCTUTAeTCs MOCTaBICHHAS LEb?

2. Ha3zoBuTe OCHOBHBIE y3JIbl SKCIIEPUMEHTAIIBHON YCTAHOBKHU U YKAXKUTE UX Ha3HAUCHHE.

3. JlaiiTe onpeneneHue NporeccoB UCTEUEHUS U IPOCCETNPOBAHUS.

4. Hanumure ypaBHEHHE MEPBOT0O 3aKOHA TEPMOJUHAMUKHI PUMEHHUTENIBHO K MPOIECCY UCTEUCHHUS.

5. Hanmmure ypaBHEHUE MEPBOT0 3aKOHA TEPMOJIMHAMUKY TPUMEHUTEIBHO K MTPOLIECCY
JPOCCEIINPOBAHMUSL.

6. Kak u3mensieTcsi CKOpocTh UCTEUEHHUS Yepe3 CyKUBAIOIIEECs: COTUIO Tpu u3MeHnenuu 3 ot 1 g0 0
(MOKaXkUTe Ka4eCTBEHHOE N3MEHEeHHE Ha rpaduke pacxoa)?

7. UeM 00BsICHSIETCS IPOSIBIIEHUE KPUTHUECKOTO PEKMUMA MPU UCTEUEHUN?

8. B ueM paznuuue TeOpeTUUECKOTO U IEHCTBUTEIBHOTO MPOLIECCOB UCTEUEHUS?

9. Kak u3zo0paxkaercs TeOpeTH4eCKUi 1 IeHCTBUTENBHBINA MPOLIECChl UCTEUeHUs B KoopauHarTax h-s?

10. ITouemy oTnu4aroTCs TEOpETUYECKAs U IEHCTBUTENBHASI TEMIIEPATYPHI BO34YyXa HA BBIXOJIE U3 COIIA
IIPU UCTEYEHUN?

11. Ha kakoM OCHOBaHHUH MPOILIECC APOCCETUPOBAHMUS UCTIOIB3YETCS TPU U3MEPEHUH pacxojia Bo3ayxa?
12. Kak MOKeT U3MEHAThCS TEMIIEpATypa BO3AyXa B MPOLIECCE APOCCETUPOBAHUSA?

13. Ot 4ero 3aBUCST BETMYUHBI KOADPHUITUEHTOB: TOTEPU CKOPOCTH (C, TIOTEPH YHEPTUH {C U MMOJIE3HOTO
JIEHCTBHS KaHama nK?

Kakue kananbl Ha3bIBAIOTCS COTLIIaMU?

15. Ot kakux napameTpoB 3aBUCAT PacX0/ U CKOPOCTh r'a3a MPU UCTEUEHUH Yepe3 COII0?

16. [Touemy Temneparypsl Bo3yxa nepes auagparmMoil ¥ nepes corioM paBHBI?



17. Kak U3BMEHSIOTCSI SHTAIBIHS U YHTPOIHSI MOTOKA ra3a, Mpy MPOX0XKACHUU Yepe3 auadparmy?

IIpakTuyeckas padora Ned

«Omnpenenenue KO3I(PPUINEHTA TEMIONPOBOIHOCTH TEMJION30JISHUOHHOTO
Marepuasa (MeTo HUJIMHIAPUYECKOTO CJI051)»

1. Heap paGorsl. OcBoeHUE OJHOTO W3 METOJOB ompeaescHus KodhdulrMeHTa TEIIONPOBOAHOCTH
TEIUIOM30JISILIMOHHBIX MaTepualoB (METO HHJIMHAPUYECKOTO CJI0s) U 3aKpeIUIeHHe 3HaHUU MO TEOpUU
TEIIONPOBOAHOCTH.

2. KoHTpoOJIbHBIE BONIPOCHI.

1. Chopmynupyiite nens 1a60paTOpHON pabOThI U MOSICHUTE, KaK IOCTU-TAETCsl TOCTABJICHHAs LIEJb?
2. Ha3oBHTE OCHOBHBIE y3JIbl 3KCIIEPUMEHTAIbHON YCTAHOBKU M YKQXKUTE UX Ha3HAYCHHUE.

3. Kakue BeTMUMHBI CIIEAYET U3MEPSTh B JAHHOW padoTe, YTOOBI BBIYUC-TUTH KOO(PPHUIIUEHT
TEIJIONPOBOAHOCTH?

4. KakoBa ¢u3uydeckasi CyImHOCTb epeIadn TeIlia TeIIONPOBOIHOCTHIO?

5. ChopmynupyiTe MOHATHS: TEMIIEPATYPHOE TOJIE, N30TEPMHUECKAs T0-BEPXHOCTh, TPAJUEHT
TeMIIepaTypbl, MOLTHOCTh TEIIOBOI'O MOTOKA, Y 1€/1b-HbIH TEIJIOBOM MOTOK.

6. IlokaxxuTte Ha cXxeMe YCTaHOBKH, KaK HalpaBJIeH BEKTOP TEIUIOBOIO IO-TOKA U TpaJIueHTa
TeMIiepaTypbl?

7. KakoB ¢usnueckuii cMpica ko3¢ uIeHTa TeIIonpOBOJHOCTH, U OT KaKuX (PaKTOPOB OH 3aBUCUT?
8. KakoB xapakTep U3MEHEHUs TEMIIEPATYPBI IO TOJIIIUHE IUIOCKOW U LIUIMHIPUYECKON CTEHOK?

9. KakoBa B3aMOCBS3b MEXIYy K03(pPHUIIMEHTOM TEIUIONPOBOJHOCTH U HAKIIOHOM TeMIIEpaTypHOU
KPUBOH 110 TOJIIUHE TETUTOBON M3OJISIIHN?

10. JlaiiTe onpeneneHre MOHATHIO TEPMUYECKOTO COMPOTUBIICHUS CTEHKU.

11. Kak 3aBucut k03¢ (HUIHEHT TEMJIONPOBOJHOCTH PA3IMYHBIX BEIIECTB (METAUIOB, HEMETAJUIOB,
KHUJIKOCTEH U ra3oB) oT Temmeparypbl? OTBeT 000CHOBATE.

12. ChopmynupyiiTe OCHOBHON 3aKOH TEIUIONPOBOAHOCTH. B ueM ero cynHocTs?

13. KakoBbI OCHOBHBIE TPYTHOCTH TEIUIOBBIX pAacu€TOB IIPU MEpEeHOCE TEIlIa TeIIONPOBOIHOCTHIO?
14. Kak Brusier (hopMa CTEHKH Ha BEIMYUHY €€ TEPMUYECKOTO COMPOTUBICHUSA?

IIpakTnueckas padora NeS

«Omnpenenenue KOIPPUUUEHTA TEIVIOOTAAYM  NPU CBOOOTHOM KOHBEKIUU (METON
CTPYHBI)»

1. Heap padorsl. OmpeneneHue SKCIEPUMEHTATBHBIM ITyTEM Ha JIA0OPATOPHOW YCTaHOBKE
Kod(uIMeHTa TEII00TAaYl MpU CBOOOAHONW KOHBEKIIMM B HEOTPAHMYEHHOM MPOCTPAHCTBE.
W3ydyeHre METOIUWKH OOpa0OTKH OMNBITHBIX JaHHBIX C TPUMEHEHHUEM TEOPHH TMOJ00usS U

COCTAaBJICHUA KPUTCPUAJIbBHOT'O YPABHCHHUS 110 PE3YJIbTATaM 3KCIICPUMCHTA.

2. KoHTpoJibHBIE BONIPOCHI.

1. Chopmynupyiite 1enb 1abopaTopHON pabOTHI U MOSACHUTE, KaK OHA JOCTUTAETCs?



2. Ha3oBHTE OCHOBHBIE Y3JIbl SKCIIEPUMEHTAIBLHON YCTAHOBKU U YKAXKUTE UX Ha3HAUCHHUE.
3. 3. Kak onpenensercs cpeHsisi TeMIepaTypa CTPyHbI B JaHHOM yCTaHOBKeE?
4. 4. ]lns yero 3aMepsieTcss 0apoMeTpUUIecKoe JaBjeHre B JaHHOM paboTe?

5. 5. Kak onpegensercs KOIMYECTBO TEIIOTBHL, OTAAHHOE CTPYHOM OKpYXKAalOLIEMy BO3IyXy
HOCPEICTBOM KOHBEKIIMU?

6. 6. Kaxk omnpenensercs KOIUYECTBO TEIUIOTHI, OTJAHHOE CTPYHOM OKpY)KAalOIIEMY BO3IYyXY
HOCPEICTBOM H3ITy4eHUs?

7. 7. Y10 Takoe cBOOOHAS M BBIHYKJICHHAS KOHBEKITUS?

8. 8..KaxkoB (¢u3uveckuii CMBICI U pa3MEepHOCTh KOAhDHIIMEHTA TETUIO0T1auu ?

9. 9. Kakue ¢pakTopsl ONpeaesitoT MHTEHCUBHOCTh KOHBEKTUBHOTO TEIJI00OMeHa?
10. 10. . Yro Takoe kputepuit mogoous?

11. 11. YTo Takoe «ompeaenstoiias TeMIepaTypa» U «OIpeaesomuii» pazmep?
12. 12. Kakuie KpUTepHrH Ha3bIBAIOTCS «OMPEIEISIOIIMMI U «OTPEAeTIeMbIMI)?
13. 13. [y 9ero M KaK COCTABIISAIOTCS KPUTEPHUATbHBIC yPAaBHEHUS?

14.14. Kak onpexpensercs KodpUIMEHT TemnooTnayu o M3 KpUTEpHAIbHOrO ypaBHeHus? UYro
XapakTepu3yIOT KpuTepuu Nu , gr, pr?

IIpakTnueckast padora Ne 6

«HccienoBanue nNpoueccoB TEMmI000MeHa HAa rOPU30HTAJIBHOM TPyOONmpoBOaE»
1. Heas padorsbl. M3ydeHue npoIeccOoB TEII0OOMEHAa NpHU CBOOOAHON M BBIHYKICHHOM

KOHBCKIIMKM Ha T'OPHU30HTAJIbHOM TPY6OHpOBOI[C. BKCHepI/IMeHTaHBHOG OIIpCaACIICHUC KOSq)(bHI_[I/IeHTOB

TCIUIOOTAAYU U CPABHCHUC UX C BBIYUMCIICHHBIMU 110 KPUTCPHAJIBHBIM YPABHCHUSAM.

2. KoHTpOJIbHBIE BONIPOCHI.
1. Chopmynupyiite 1eab 1a60paTOpHON pabOTHI M MOSICHUTE, KaK OHA JOCTUraeTcs?

2. HazoBUTE OCHOBHBIE y3J1bl DKCIIEPUMEHTAIBHON YCTAHOBKU M YKAKUTE UX HA3HAYCHMUE.

3. Kakumu MeToamMu n3MepsieTcst TeMiieparypa B JaHHOH pabote?

4. Kak n3mepsiercs M peryaupyercs pacxo Bo3ayxa B JaHHOH pabote?

5.110 KaKuM IpHU3HAKaM MOYHO CYJIUTh O CTAllMOHAPHOM PEXKHUME TEII000OMEHa C OKpY Karolieil cpeaoi?
6. Kak ocymectBiasiercss BbIOOp KOHTPOJbHOW OOOJIOYKM paccMaTpUBaeMOW TEPMOAMHAMHYECKOMN
CUCTEMBI?

7. Haiite GOopMyIHpPOBKY U MaTeMaTHYECKOE BBIPAKEHHE YpaBHEHHUS MEPBOT0 3aKOHA TEPMOJMHAMUKH,
MCIIOJIb3YEMOTO JUIsl PEIICHU 3a/1a4K JAHHOTO OIbITA.

8. Ykaxute crnocoObl ONMpeaeseHns BEIWYHH, BXOMSIIMX B ypaBHEHUE 1-TO 3aKOHA TEPMOJMHAMUKH,
UCIIOJIB3YEeMOr0 Uil PELIeHHUs 3a/laud JaHHOTO OIbITa, C IOJHBIM OOOCHOBAHHEM HCIIOJIb3YEMBIX
pacyeTHBIX (GOPMYIL.

9. Kakue cymecTBytoT METOABI U TPUOOPHI IS U3MEPEHUS TEMIIepaTyphl, JaBICHUS U pacxoaa?

10. Kak onpezensercs INIOTHOCTh BO3/[yXa B YCJIOBUAX JIa0OpaTOPHOU YCTaHOBKU?

11. Kakue BUIIbI KOHBEKIIMH CYIIECTBYIOT, B YEM UX pazauyue?

12. B uyeM cymHocTh '"Teopuu mnofoOus" M Kak C €€ MOMOIIBI0 OmpeAenstoTcs Kod(h( UIUueHTH
TEIJIOOTIAYH ?

13. Kak cocTaBisitoTCA KpUTEPUAIBLHBIE YPABHEHUS?

14. CocrtaBpTe B o0O0IIeM BHUAE KpUTEpUAIbHBIE YpaBHEHUS MJS BBIHY)KIACHHOM U CBOOOJHOMN
(ecTecTBEHHOI) KOHBEKIIHH.



15. KakoB ¢usndeckuil CMBICI KpUTEpUEB IMOA00Ms, BXOIIIIMX B YypaBHEHHE Ui CBOOOIHOM
KOHBEKLUU?

16. KakoB ¢u3nueckuil CMBICH KPUTEPHEB IMOAOOMS, BXOMAAIIMX B YpaBHEHHE Il BBIHYXKICHHOMI
KOHBEKLNN?

17. Yto takoe "onpenensemsplil” u "onpeaenstomui’ Kpurepuid?

18. Kak BbIOMpaeTcs ONpeAcNsionuil (XapakTepHbIid) pa3Mep W ONpeAeIroNIas TeMIepaTrypa IpHu
pacueTe KpuTepueB noaoous?

(I)Oprl KOHTPOJAA

1. Texymuii KOHTPOJIb (BKJIIOYAET B ¢€0s1 BBICTYIUIEHUS U JTOKJIAJlbl HA CEMHUHApax, a TaKXKe BBIIIOJIHEHNE
MPaKTUYECKNX MUCbMEHHBIX 33JJaHUl U PEIICHUE 3a/1a4 B XOJI€ CEMUHAPCKOI'0 3aHATHS, IEIb KOTOPBIX -
(dopmMHpOBaHUE Y CTy/ICHTA IPAKTHUYECKUX HABBIKOB).

2. JIns TeKylero KOHTPOJS YCHEBAEMOCTH HCIOJIb3YIOTCS TECThl, KOHTPOJbHBIE OMPOCHl M PalOTHI,
OLIGHKM IO KOHTPOJBHBIM HenensM. HawuOonee ycmeBaromuM CTyJEHTaM IpeuiaraeTcsi MpUMepHas
TeMaTHKa pedepaToB MO OCHOBHBIM pa3fesiaM AMCLUMILINH, JKEeJIaTeIbHO M0 TeMaTHKe OakajJaBpPCKUX
pabot. OneHka 3a BBINOJHEHHBIN pedepar, MoXydeHHas B pe3yibTaTe coO0ece0BaHMs, IBISIETCS OJHON
U3 IJ1aBHBIX COCTABJISIOIIMX OLICHKU Ha 3a4eTe U K3aMEHeE.

[TpomexxyTouHblii KOHTpOINb (cocTouT B moarotroBke, PI'P wiu UTP mo ycBoenuto marepuana, mpu
orcyrcTBuM B yueOHOM maHe PI'P, Bwimaercst oOnerdeHHblii BapuaHT (1o cpaBHeHuio c¢ PI'P)
nomantHero 3ananus - UTP, a Taxke pedepar (¢ moaAroToBkou nmpe3eHTanuu 12-15 cTp. cnaiaoB U ux
3alIuTa).

3. UToroBblif KOHTPOIH (CAaMOCTOSITENILHON pabOThI), CKIIAABIBACTCSI M3 CYMMapHOro pe3ylbTaTa
0aJUTbHOM OIEHKM NHCHMEHHBIX IPOBEPOYHBIX paboT, (Oayuibl BBICTABISIOTCS B COOTBETCTBHH C
permamMeHToM) U paboThl Ha MPAKTHYECKUX 3aHATHSAX (BBICTYIUICHHS, JOKJIAAbl, ydacTUe B
o0CyXJeHus X M JenoBblXx wurpax), 3amura PI'P, UTP wumm pedepara, Bxmrouarommii B cels
co0ecei0BaHKE 110 TEOPETUUECKUM BOIIPOCAM.

Kpurepun oueHku 3HaAHUI CTYICHTOB Ha 3a4eTe

Ouenka «3a4TeHO0» BBICTABIISIETCS CTYJAEHTY, KOTOPBIH

- IPOYHO YCBOMWJ MPEAYCMOTPEHHBIN TPOrPaMMHBIN MaTEpuUal;

- IPABUJILHO, aPTYMEHTUPOBAHO OTBETHUJI HA BCE BONPOCHI, C IPUBEIECHUEM IIPUMEPOB;

- TMoKa3aj r1y0oKHe CUCTEeMAaTH3UPOBAHHBIC 3HAHUSA, BIAJCET MPUEMaMH PACCYXKIACHUS U COMOCTABIISAET
MaTepUall U3 Pa3HbIX UCTOYHUKOB: TEOPUIO CBSI3BIBAECT C NMPAKTUKOW, IPYTMMHU TEMAMHU JAHHOIO Kypca,
JIPYTUX U3YyYaEeMbIX MPEIMETOB

- 6e3 OomMOOK BBIMTOJIHUI MPAKTUYECKOE 3aJTaHUE.

OO0s3aTeTbHBIM YCIIOBUEM BBICTABJIICHHOW OIEHKH SIBJISIETCS TIpaBUJIbHASL Pedb B OBICTPOM HIIU
YMEPEHHOM TEMIIE.

JIONOTHUTENBHBIM YCIOBUEM MOJIYYEHUS OLICHKH «3a4T€HO» MOTYT CTaTh XOPOIIUE YCHEXU MPHU
BBITIOJTHEHUH CAMOCTOATEIBHONW U pacueTHO-rpaduueckoil paboThl, CUCTEMAaTUYeCKasi akKTUBHAsI paboTa
Ha J1a0OPaTOPHBIX 3aHATHSX.

OueHka «He 3aYTEHO» BBICTABIISIETCS CTYAEHTY, KOTOpbId He crpaBumica ¢ 50% BoOmpocoB u
3a/IaHuil OWIeTa, B OTBETaX Ha JAPYTrUe BOMPOCHI IOMYCTHII CYIIECTBEHHbBIE OMMOKH. He MOXeT OTBETUTH
Ha JIONIOJIHUTEIIbHBIE BOIPOCHI, IIPEIJIOKEHHBIE ITPETI01aBaATEIEM.

OneHnBaeTCsl KA4YeCTBO YCTHOW M MHUCHbMEHHOW pEYH, KaK M MPU BHICTABICHUM TMOJIOKUTEIBHON
OLICHKH.

Kpurepun ouneHkH 3HAHUH CTY/ICHTA HA JK3aMeHe

Onenka «OTJIHYHO BBICTABIISICTCS CTYIEHTY, [OKa3aBLIEMY BCECTOPOHHUE,
CHUCTEMaTHU3UPOBAHHBIC, TIYOOKHE 3HAHUS Y4EeOHOW MpOrpaMMbl TUCHUILIMHBI U yYMEHHE YBEPEHHO
MPUMEHSTh WX Ha MPAKTHKE MPHU PEIICHNH KOHKPETHBIX 3a/1ad, CBOOOIHOE U MpaBUIbHOE 0OOCHOBAaHUE
MIPUHSATHIX PELICHUH.

OueHka «XOpouIo» - BHICTABIISIETCS CTYACHTY, €CJIM OH TBEPAO 3HAET MaTepuall, FpaMOTHO U IO
CYIIECTBY M3JIaraeT €ro, yMeeT MPUMEHSTh MOJy4YeHHbIE 3HAHUS Ha MPAKTUKE, HO JOMYCKAEeT B OTBETE



WIM B pEUIeHHH 3aJa4 HEKOTOpble HETOYHOCTH, KOTOphIE MOXET YCTPAaHUTh C IOMOIIbIO
JIOTIOJTHUTEIBHBIX BOIIPOCOB MPENO1aBaTEes.

OneHka «yJI0BJIeTBOPUTEIbHO» - BBICTABISETCS CTYIEHTY, IMOKa3aBllIeMy (parMeHTapHbIH,
pa3pO3HEHHBIH XapakTep 3HAHWW, HEIOCTATOYHO NPaBHIbHBIE (HOPMYIUPOBKH Oa30BBIX IMOHSATHIH,
HapYIICHUS JJOTUYECKON MOCIIE0BATEILHOCTH B U3JI0KEHUU IPOrPaMMHOT0 MaTepHaa, HO IIPH 3TOM OH
BJIaZICET OCHOBHBIMU pa3jiefiaMyd Y4eOHOU MpPOTrpaMMbl, HEOOXOAUMBIMH JJIsl JaldbHEHIIEro 00y4eHus: 1
MO>KET MPUMEHSATH MOy4YeHHbIE 3HaHUA M0 00pasily B CTaHJAPTHOM CUTYaIUH.

OueHka «Hey/IOBJIETBOPUTEJIbHO» - BBICTABISIETCS CTYACHTY, KOTOPBIM HE 3HAET OOJbIIeH
YacTH OCHOBHOTO COJepXKaHUs Y4eOHOIl MporpaMMbl IHUCHUIUIMHBI, JOMYyCKaeT IrpyOble OMIMOKH B
(dbopMyITUPOBKaX OCHOBHBIX MOHATUN AUCIUILUIMHBI M HE YMEET MCIIOIh30BaTh MMOJYYCHHBIC 3HAHUS MIPU
pEIIeHUHU TUIMOBBIX MPAKTUYECKHUX 3a]1a4.



7.11. Onucanne mokasaTejeH 1 KPUTCPUCB OICHHUBAHUA KOMHGTGHHI/Iﬁ Ha pas3JIMYHBIX JTallaX HUX q)OpMI/IpOBaHI/ISI, OIINCAaHHUC IIKaJbI

O CHUBAHUA.
Taoanua 7
ILnanupyemMsble pe3yJbTaTbl 0CBOCHHS Kpurepun oneHuBanusi pe3y/ibTaToB 00yyeHus HaumenoBanue
KOMIIETEHINH meHee 41 6asioB 41-60 6a/10B 61-80 6aJ10B 81-100 6ans0oB OIICHOYHOT0
(Hey10BJIETBOPHUTEJIBHO) (Y10BJ1€TBOPUTEJIBHHO) (xopoo) (OTJIMYHO) cpeacTBa
OIIK-1. Cnocoben INPpUMCHATH CCTCCTBCHHOHAYYHBIC U O6H.[€I/IH)KeHepHBIe 3HaHHA, MCTOJbI MATEMATHYCCKOI'O aHaJIn3a U MOACIMPOBAHUA B
npodeCCUOHATBHON AeITENLHOCTH;
3HAThb:

- OCHOBHBIC TCPMOAUHAMHUYCCKHC
MpOILIECChl, MPOUCXOMAIINE B Ta3ax,
[Mapax U Uux CMCCiIX;
- OCHOBHBIC 3aKOHBI TCPMOAMHAMHKU,
[IPUHIUIIBI TTOJYYCHHUA U HCIIOJIb30BAHUC Koumponupyrowue
TEIUIOTHI, mMamepuanst no
OCHOBHBIC 3aKOHBI n PaCUYCTHBIC oucyuniune:
COOTHOIICHUS TePMOJUHAMUKHU 71 3a0anus 01
Tenjonepe ain, CdopmupoBanHbie, HO CdhopmupoBaHHbIe npoeeoenust
- Ha3HauyeHWe, COCTaBbl M CBOMCTBA| PparMeHTapHbIE 3HAHUS Henonnple 3HaHuA | coeprkaliye OTae bHbIC cHCTeMaTHYEeCKHe NPAKMUYECKUX U
pabounx TeN TEIUIOBBIX JBUTATENe H IPOGEITBI 3HAHUS 3HaHHUS 1a6opamopHbix
XOJIOAWJIBHBIX MAalllUH, 3aHAMUL,
- OCHOBHBIE CBOMCTBa pa6oq1/1x TCII, KOHMPONbHOU

MPUMEHSIEMBIX B OTPACIIH;
- TEOPHIO TEIUTIOOOMEHA (TeTIonepeiayH,

TEIJIOOTJa4M); OCHOBBI  COCTaBJICHUS
TEIUIOBBIX 0aJIaHCOB;
- MyTH WHTEHCUPUKALTUU

TCILIONCpEaaqn.

pabomvl, mecmogule
3a0aHUS.




yMeThb:
- TPUMEHSTh OCHOBHBIE 3aKOHBI U
YpaBHECHHUS TEPMOIUHAMUKHU JUIS
BBHITIOJTHEHHS] TEXHUYECKHX PACUETOB;
- YMETh 10JIb30BATHCS
TEPMOIMHAMHYECKUMU cXeMaMH,
uarpaMmami, rpadukaMu U TaOJIMIaMH
TEIUIO(QU3UYECKUX CBOMCTB BEMIECTB H
ra3oB IMPOBOJUTH TEPMOIUHAMUYCCKHIMA
QHAJIU3 TPOIIECCOB;
00pabaTbIBaTh Pe3yIbTaThl U3MEPCHUS U
MPOU3BOIUTH  PACUCTHI MIPOIIECCOB
TENI000MEHA;
- TPHUMEHATH ypaBHEHUS TEIJIOBOTO
pacueTa TeII000OMEHHBIX aIllapaToB.

YacTtuyHble yMEHHUSA

Henonuele ymenust

YMeHus noyiHbIe,
TOITYCKAIOTCsl HEOOBIIHNE

OLINOKHU

CcopmupoBaHHbIE

YMEHHUs

BJIa/1eTh:
- OCHOBHBIMH  3aKOHOMEPHOCTSIMHU
TE€UYEeHUs ra3a B coriax u auddysopax;

- METOJAaMU  pacueTa  TeIJIOBBIX
[PEXMMOB CUCTEM U 000PYZAOBAHNUS;

- MeToJaMM  pacyeTra  IpPOIECCOB
TETUTOTIePEIaui ¥ TEIUIOOT/IauH;

- YCIOBHMSIMH  OJHO3HAYHOCTH  WJIU
KPaeBBIMH YCIIOBHSMU nporecca
TETUIONPOBOAHOCTH.

YactuaHoe BJIaJACHUC
HaBbIKaMH

Hecucrematndaeckoe
MNPUMCHCHUC HABBIKOB

B cucrematnueckom
MIPUMEHEHUH HaBBIKOB

JIOITyCKAaIOTCS TIPOOEIIBI

Ycnemnoe u
CHCTEMATHYECKOE

MMPUMEHCHUEC HABBIKOB




8. OcobeHHOCTH peaju3anuy JUCUUIIMHBI /151 HHBAJIU/I0B M JIMIL C

OrpaHu4¢HHBbIMHA BO3MOKHOCTAMMU 310POBbA

Jns  ocymiecTBICHUS TPOLEIYp TEKYIIEro KOHTPOJISI YCIEBAEMOCTH U IMPOMEKYTOUYHOU
aTTecTalii OO0YJaroIIMXCsl CO3JIaHbl (POHJIBI OIICHOYHBIX CPENICTB, aJaNTHPOBAHHBIC JJISi HHBAIUIOB U
JUI] C OTrPAaHUYCHHBIMH BO3MOXKHOCTSMH 3/I0POBbS U TO3BOJIIONINE OIICHUTH JOCTHKCHHE WMH
3aIUIAHUPOBAHHBIX B OCHOBHOM 0Opa3oBaTeNbHON MpOrpaMMe pe3yIbTaTOB OOYYEHHS M YPOBECHB
c(hOPMHUPOBAHHOCTH BCEX KOMIICTCHIIMM, 3asBJICHHBIX B oOpa3oBaTenbHOW mporpamme. Dopma
MPOBEACHUS TEKYIIeH aTTecTallid g CTYJACHTOB-UHBAJIUJOB YCTAHABIMBACTCS C Yy4E€TOM
WHIVUBUAYAIBHBIX TMcuxodu3udecknx ocoOeHHocTel (YCTHO, MUChMEHHO Ha Oymare, MUCHMEHHO Ha
KOMITbIOTEpE, B (opMe TecTupoBaHuUs W T.1.). llpm TecTupoBaHuW mJis CIIAOOBUIANIUX CTYACHTOB
UCIONIB3YIOTCS (POHJIBI OLICHOYHBIX CPEICTB C yKpYyMHEHHbIM ImpudToMm. Ha sk3ameH mpuriamaercs
CONPOBOXIAMOIINNA, KOTOPBIA  OO0CCIICUMBAaET TEXHUYECKOE COINPOBOXACHHWE CTyAeHTy. [lpum
HEOOXOIMMOCTH CTYICHTY-UHBATUAY MPEIOCTABISICTCS TOTIOTHUTEILHOS BPEMs JIJIsl TOJATOTOBKH OTBETA
Ha »JKk3aMmeHe (wnu 3adere). OOydvarommecs € OrpaHUYEHHBIMH BO3MOXKHOCTSIMU 3[I0POBBSL U
oOyuaroluecss HMHBIUABI 00ECIEYMBAIOTCS TMEYaTHBIMH M 3JIEKTPOHHBIMH  00pa3oBaTeIbHBIMU
pecypcamu (TporpaMmbl, y4eOHBIE TOCOOWS IS CaMOCTOSITEIBHOH paboTel W T.A4.) B (opmax,
QIAITHPOBAHHBIX K OTPAaHUYCHUSM UX 3JI0POBbSI U BOCTIPUATHS HH(POPMAITUH:

1) JUTSl THBAJIUOB U JIUI] C OTPAaHUYCHHBIMH BO3MOYKHOCTSIMH 37I0POBBS 110 3PEHUIO:

- JJISl  cJenbIX: 3aJaHus JUIS BBIIOJIHEHUS Ha CEMUHApax U NPAKTHUECKUX 3aHATHAX
opopMIISIIOTCS  penbepHO-TOYeUHbIM TpudToM bpaitnss win B BUIAE DJIEKTPOHHOTO JTIOKYMEHTa,
JIOCTYITHOTO C TIOMOIIBI0 KOMIIBIOTEpPA CO CIENHMATM3UPOBAHHBIM TMPOTPAMMHBIM OOECIIeYeHUEM IS
CJIETIBIX, TUOO 3aYUTHIBAIOTCS ACCUCTEHTOM; MTUCHhbMEHHBIE 3a/I1aHUS BBIMOIHAIOTCS HA Oymare penbedHo-
ToueyHbIM mpudToM bpailng wunm Ha KOMIBIOTEpPE CO CIENUATHU3UPOBAHHBIM MPOTPAMMHBIM
obOecrieyeHrneM ISl CJETBIX JIMOO HAJIWKTOBBIBAIOTCS ACCUCTEHTY; OOYYarOIIMMCS 7S BBITOTHEHUS
3aJlaHusl TIPU HEOOXOJUMOCTH TPEIOCTABIISAETCS KOMIUICKT MUChMEHHBIX TPUHAIICKHOCTEH U Oymara
JUIS  TIHCbMa  penbeHO-TOYeHYHBIM mpudToM bpaiisg, KOMIBIOTEp €O CHCHHATU3UPOBAHHBIM
MPOrPaMMHBIM 00€CTIEYEHUEM JITIS CIIETBIX;

- 1S caadoBuasiMX: oOecreunBaeTCs WHANBUAYAIbHOE PAaBHOMEPHOE OCBEIICHHE HE MEHee
300 mrokc; oOydJaromMMCsl JUIsl BBITIOJIHEHWsI 3aJaHUs TMPU  HEOOXOIUMOCTH TPEIOCTaBIISETCS
YBEIUYUBAIOINIEEC YCTPOMCTBO; BO3MOXKHO TaKXKE WCIOIb30BaHHE COOCTBEHHBIX YBEITUYMBAIOIINX
YCTPOMCTB; 3a/1aHusl JJI BHITIOTHEHUS 33JaHU OPOPMIISIFOTCS] YBEITHUEHHBIM HIPUPTOM;

2) JUTSL UTHBAJIUIOB U JIUII C OTPAaHUYEHHBIMU BO3MOKHOCTSIMH 37I0POBbSI MO CJIYXY:

- ISl TJIYXMX M cJadocablammx: o0ecrneurnBaeTcsl HaTMIue 3BYKOYCHIINBAIONIEH anmaparypbl
KOJJIEKTUBHOTO MOJIE30BaHUS, pu HEOOXOIMMOCTH oOyJaronuMcs MPEIOCTaBIISACTCS
3BYKOYCHJIMBAIOIIAsl  ammaparypa WHAMBHUAYAIBHOTO TOJNB30BAaHUS; MPEAOCTABISIOTCS  yCIyTH

CYpPAOIIEPEBOIYNKA,



- A CJeNOrJyXHX JIOIYCKAaeTCs IPUCYTCTBHE aCCHCTEHTA, OKAa3bIBAIOILIEIO YCIYrd

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

3) Ui JIMIl C TSDKEIBIMH HApyHMICHUSAMH PEYH, TIIYXUX, CIA0OCHBIIIANUX JCKIHMH U
CEMHUHAPHI, TPOBOANMBIC B YCTHOU (popMe, TPOBOATCS B MUCHBMEHHOU (opMe;

4) JUIS WHBAIAIOB W JIMII C OrPAHMYEHHBIMA BO3MOXXHOCTSIMU 3J0POBbS, HMEIOIINX
HApYILIEeHUs ONMOPHO-IBUTaTeILHOI0 anmapara:

- JUId JIMI C HapYUICHUSMHU ONOPHO-JABHTaTEIbHOIO armapara, HapyIICHUSMHU JIBUTATEIbHBIX
(GYHKIMH BEpPXHMX KOHEYHOCTEH WM OTCYTCTBHEM BEPXHUX KOHEYHOCTEH: NMHCHMEHHBIC 3aJaHUs
BHITIONHSIOTCS. HAa KOMITBIOTEPE CO  CICHUATM3UPOBAHHBIM IPOTPAMMHBIM  O0ECIICYCHUEM  WITH
HAJMKTOBBIBAIOTCS ACCUCTCHTY; BBHIMOJHEHHE 3a/JIaHUl (TECTOB, KOHTPOJBHBIX PadoT), MPOBOJUMBIC B

MUCBbMEHHOM (hopMe, TPOBOAATCA B YCTHOHM opMe myTeM orpoca, 6ecebl ¢ 00ydaronumcs.

9. YueOHO-MeTOAMYECKOE U MH(POPMAIIMOHHOE o0ecneyeHne TUCIUTINHBI
a) OCHOBHasl JINTepaTypa

1. Amnnpees B.B. Temnorexnuka [DnekTpoHHbIN pecypc]: yueonux/ Auapees B.B., Jlebener B.A.,
CnecuBueB b.Ml.— OnextpoH. TekcroBble AaHHble.— CII6.: HanuonanbHbIi MuHEpanbHO-
celppeBOoii  yHuBepcuter  «lopHeri»y, 2016— 288 c—  Pexmm = mocryma:
http://www.iprbookshop.ru/71706.html.— D3BC «IPRbooks»

2. Texuudeckass TepMOJMHAMHKA ¥ TEIUIOTEXHUKA [DIEKTPOHHBIN pecypc]/ — DIEKTpoH.
TekcToBble AaHHble. XameHko A.A., Kanuanuenko M.IO., BucnoryzoB A.H.— CraBponouib:
Cesepo-KaBkasckuii denepanbubiii  ynusepcuter, 2017.— 107 c.— Pexum npocryma:
http://www.iprbookshop.ru/75606.html.— B3BC «IPRbooks»

3. Pacuer TemIoBBIX MPOIECCOB M YCTAHOBOK B MpHMEpax W 3ajadax [DIEKTPOHHBIA pecypc]:
npaktuky™m/ Illanait B.B., Muxaitno A.I'., batpakoB II.A., Tepe6mios C.B., CnoGonuna
E.H.— DOnektpoH. TekcToBble naHHble.— OMck: OMCKHI TrOCyAapCTBEHHBIM TEXHMUYECKUN
yuuBepcuret, 2015.— 120 c.— Pexum pocrtyma: http://www.iprbookshop.ru/58098.html.—
OBC «IPRbooks»

4. Manag D.M. Texuuueckasi TeIJIOTEXHUKA [DIEKTPOHHBIN pecypc]: yueOHoe nmocobue/ Manas
O.M., TomukoB JI.B.— DOnexktpoH. TekcTtoBble naHHble.— CapaTtoB: CapaTroBckuit
rocyJapcTBeHHbIN TexHuueckuit yausepcurer umenu H0.A. T'arapuna, 9bC ACB, 2014.— 90
¢c.— Pexxum poctyna: http://www.iprbookshop.ru/80120.html.— 9BC «IPRbooks»

5. Mpakun A.H. Pacuer Temio3HepreTMYeCKMX YCTaHOBOK MPOMBIIIJICHHBIX MPeIIpUsTHHA
[DnexkTpoHHbI pecypc]: mpaktukyM/ MpakuHn A.H.— DnekTpoH. TEKCTOBblE JaHHbBIC.—
CaparoB: CapaToBCKHI ToCyAapCTBEHHBIN TexHUYecknii yHuBepcuteT uMenu K0.A. [Narapuna,
OBC ACB, 2015.— 24 c.— Pexwum nmoctyna: http://www.iprbookshop.ru/76510.html.— DBC
«IPRbooks»

6. Hukomaer O.E. Temmodukamus W TEIUIOBBIE CeTH [DJIEKTPOHHBIA pecypc|: MpaKkTUKym/
Hukonaes 10.E., BnoBenko M.A.— DnekTpoH. TekcToBble naHHble.— CapaToB: CapaToBCKUi
TOCYJapCTBeHHBIN TexHudeckuit yauepcuteT nMeHn H0.A. INarapuna, DbC ACB, 2015.— 36
c.— Pexxum noctyna: http:// www.iprbookshop.ru/76520.html.— 3B5C «IPRbooks»

JonmosHuTeILHAA JUTEpaTypAa:

7. CrossnoB H.UM. TeopeTuueckue OCHOBBI TEMJOTEXHUKU (TEXHHYECKas TEPMOAMHAMHMKA H
TEIIOMAacco0OMeH) [ DIeKTpoHHBIH pecypc]: yuedHnoe mocodue/ CrosnoB H.U., Cmupnos C.C.,
CmupHoBa A.B.— DOnekTpoH. TekcToBble naHHble.— CraBpononb: CeBepo-KaBkasckuit



dhenepabHBIN YHUBEPCUTET, 2014.— 226 c— Pexum JOCTYTIA:

http://www.iprbookshop.ru/63139.html.— 3BC «IPRbooks»

8. Jleprorun B.B. TemomaccooOmen [DnekTpoHHBIN pecypc]: yueOHoe nmocoodue/ leprorun B.B.,

Bacwibes B.®., VYmsamea B.M.— DOnektpoH. TekctoBble manHbie.— CII06.:

[TerepOyprckuii roCyIapCTBEHHBIH apXUTEKTYpHO-CTpoUTenbHbIN yHHBepcuteT, ObC ACB,

2016.— 244 c.— Pexum gocryma: http://www.iprbookshop.ru/74378.html.—
«IPRbooks»

9. TemyoBble YCTAaHOBKM M OCHOBBI TEIUIOTEXHHUKH [DJIEKTPOHHBIA pecypc|: 1abopaTopHBIi
npaktukym/ H.II. KynmespoBa [u ap.].— DneKTpoH. 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. TypnyeB P.A-B., MagaeBa M.3. Meroanueckue ykazanus // TepmoguHaMudeckue napaMeTpsl
Y TIPOIIECCHI UJIeaTbHBIX Ta30B. 3aKOHBI WJICaTbHBIX Ta30B U ra3oBeie cmecu. [ THU - 2005, 44

C

11. UcaeB X.A., Exbmyp3aeB A.A. Metoanyeckue yka3anus //TemnoBor pacyeT nmaporeHeparopa. -

I'THH - 2002, 21 c.

12. Typnyes P.A-B., ManaeBa M.3. Metonuueckue ykazanwusi// BTopoii 3aKOH TE€pMOJAMHAMUKH.

Peanbnblie ra3sl (mapel) u ux cBoiicrea. [THU -2005, 18 c.

13. Typayes P.A-B., ManaeBa M.3. Meronuueckue ykazanusi// OCHOBHbIE 3aKOHbBI TEIIIOOOMEHA.

I'THH - 2005, 25 c.

B) IPOrPaMMHOe U KOMMYHHMKAIlHUOHHOEe o0ecrevyeHue

1. DneKTpOHHBIH KOHCHEKT JIEKUUH W BJIEKTPOHHO-OOYYaIOIMN KOMIUIEKC MO JAUCLHUILIMHE

«TennorexHuka
2. Tecthl AJIs KOMIIBIOTCPHOT'O TCCTUPOBAHUS CTYACHTOB.

r). Humepuem pecypc - WWW.QStou.ru snektponHas Oubmmorexka DbC «IPRbooksy,
«KoHCynbTaHT cTyIeHTa»

HNHuTepHeT-pecypcesl

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

book-pdf.org>physics/file6014.html

fondknig.comymain...termodinamika _i_teploperedacha...

eknigi.orgr>nauka 1i...termodinamika-i-teploperedacha...

msmakarov.narod.ru>html/ctheme.html

teplotexnika.ucoz.ru>load/1

techliter.ruy...lekcii/termodinamika. . .teploperedacha. ..

termopower.ru>tehnicheskaya-literatura/126-lekcii. ...

booksgid.comy...tekhnicheskaja-termodinamika-i.html

SO0 N0 Wi

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

10. MaTepuajibHO-TeXHHYECKOe oO0ecredeHne JUCIUILTHHbI

1. Knacc c INEpCOHAJIbHBIMU KOMIIBKOTCpAaMU JId MPOBCACHUA TMPAKTHUYCCKUX 3aHATHI

BHPTYAJIbHBIX JJA0OPATOPHBIX PaboOT.

Tensorexnuka (Hanmuune odopynosanus u TCO)

1 JlaGopatopHsrlii komruteke "Temmonepenada npu kouBeknuy 1 ooxyse" TITK-010-9JIP-01
(9 mabopaTtopHbIX paboT)

1. Temnonepena4a npu KOHBEKIIMU U 001yBe cTepkHs (Pearvhas)

2. Temnonepenada npu KOHBEKLIUH U 001yBe paauatopa (Pearvhas)

3. Termuronepenaya npu KOHBEKIMH B 001yBe mapa (Peanvhas)

4. Tennonepenaya npy KOHBEKIIUU U 00/1yBe TUIaCTUHBI (Peanvhas)



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

YuebHo-nmabopaTopHbiii kKoMILieke «TermmoooMeHHuKn» (4 1abopaTOpHBIX pabOTHI)
1. HccnenoBanue TpyOuaToro TenaooOMeHHuKa (PeanbHas)
2. HccnepoBanue miacTHHYATOTO TEIII0O0OMEHHUKA (Peanbrast)

BuptyanbsHslii nporpaMMHBIii 1abopatopHslii kommieke "Temnorexuuka" (6 madop.
pabor)

BJIP_Nel. IlepBblii 3aKOH TEPMOJAMHAMUKH B IPUIIOKEHUH K PELIEHUIO OJHOTO U3 BUJIOB
TEXHUYECKHUX 3a]1a4;

BJIP No2. Onpenenenue napameTpoB BIIaKHOTO BO3/1yXa;

BJIP_Ne3. ViccnenoBaHnue mpoliecca MCTEUCHHS BO3AyXa YEPE3 CYKUBAIOIIEECs COILIO;
BJIP_Ne4. Onpenenenre KodpGUIMEeHTa TeIIONPOBOAHOCTH TEILIOU30JISITHOHHOTO
MaTrepuana;

BJIP_NeS. TennooTtaaya BEPTUKAIBHOIO LIWIMHPA IPU €CTECTBEHHONW KOHBEKIINY;
BJIP No6. ViccnenoBanue mpoIeccoB TEII000MEeHa Ha TOPH30HTAIIBHOM TPYOOITpOBO/IC.

BupryanbHbiii yaeOHbIN KOMITIEKC «TerioBbIe 2JIEKTPOCTAHITHI

KoMIuiekT miiakaroB 560x800 mv, M300paxkeHne HAHECEHO HA TIACTUKOBYIO OCHOBY TOJIIMHON 4 MM
u pasmepoM 560x800 mm. M300pakeHne obnagaeT BOJOCTOUKUME cBOiicTBaMu. Kakaplii miakat umeer
DJIEMEHTHI KPEIUICHHsI K CTEHE.

5.1

Texauveckas TepmoarHaMuka (16 mir.)

5.2

«Temmomaccooomeny 16 mir.

aﬂeKTpOHHLIe IIJIAKATBI JleMOHCTpaIMOHHBIE KOMIUIEKCH HA 6a3e MyJIbTUMEANA-IIPOEKTOPa (KOMILIEKT
JNIEKTPOHHBIX I1akaToB Ha CD, mynsTuMenua-npoekrop BENQ, HOyTOyK, 2kpan 1,5%1,5 m):):

Texauueckasi TepMoinHaMuka (86 1ir.)

o

Tennomaccooomen(122 miT.)

IIpe3enTanuu:

Termonepenaya

TemnnoBbie M aTOMHBIE QJICKTPOCTAHIIHU

JIBAraTeny BHyTpEHHEr0 CrOPAHMS

DU3NKO-XUMHYECKHIE OCHOBEI COBpeMCHHOﬁ OHCPICTUKU

DHeprocObepekeHHE U ee POoJib B )KU3HU o0miecTBa (52 ciiaiijoB);

Meponpusitust mo 3HeprodPpGeKTUBHOCTH U dHeprocoepexenmto (20 crnaiinos);

N[OOI WN|E

Oco0eHHOCTH peanu3aluu IporpaMM 3HeprocOepeKeHus: 1 SHEPreTUYeCcKon
3¢ (deKTUBHOCTH /17151 OI0JKETHBIX opranu3auuil (9cnaiios);

oo

Oueprobanancel TOP ux coctosnue u knaccudukanms (11 cnaitnos);

PacueTrHbIll aHaNM3 YHEPreTHYECKUX MOTOKOB 1 OanaHcoB (11 crmaiaoB)




Mpunioxenune
MeTtoauyeckue ykazaHusi 0 OCBOEHHIO TUCUMIIMHBI «TenjoTexHuKa»

Meroanyeckue ykasaHus [Uid OOy4aroIIMXCsl O IUIAHUPOBAHMIO M OpPraHM3allUd BPEMEHH,
HEO0XOAUMOTO I OCBOCHUS JUCUUIUINHBL.

N3yueHune pekoMeHIyeTcs HadaTbh ¢ O3HAKOMJIEHHsA ¢ paboueil mporpaMMol JUCLUIUIMHBI, €€
CTPYKTYpOH M COAEp)KaHHEM pa3lenoB (Mofysei), (OHIOM OIEHOYHBIX CPEICTB, O3HAKOMHTBHCS C
yu4eOHO-METOIMYECKUM U HH(OPMALIMOHHBIM 00ECIIE€YEHNEM IUCLIUIIIMHBI.

Jucuunnmza «TemnoTexHuka» cocTouT U3 17 cBA3aHHBIX MEXKIY CO00I0 TeM, 00ecIIeUrBaIOIIUX
II0CJIEZI0BATEIbHOE U3YUEHUE MaTepraa.

OO0yuenue 1o qucuuIIMHe «TeroTexXHuKay OCyIECTBISETCS B CIEAYIOUINX popMax:

1. AyauTtopHble 3aHATUS (JIEKLIHUH, TA00PATOPHBIC 3aHATHS).

2. CamocrosTenpHas pabora CTyAeHTa (IOATrOTOBKA K JIEKLMAM, Ja0OpaTOPHBIM 3aHATHUSM, U
MHBIM (pOpMaM MUCHbMEHHBIX paboT, MHANBUIYaIbHAS KOHCYJIbTALIUS C IPETIOAABATEIIEM ).

3. UnTepakTuBHbIe (DOPMBI NPOBENCHUS 3aHATUN (KOJUIOKBUYM, JICKLIUSA-IUCKYCCUs, IPYNIIOBOE
pelieHue kKeica u aApyrue Gpopmer).

VYuebHblil MaTepuas CTPYKTYpUPOBaH U M3y4eHHE AUCLUILUIMHBI IPOU3BOIUTCS B TEMATUYECKON
MOCJIeIOBATENbHOCTH. KaXIoMy NpakTHUECKOMY/IadOpaTOpHOMY 3aHSATHIO U CaMOCTOSITEIBHOMY
M3YYEHHUIO MaTepuana MpeIIecTBYeT JIeKUus Mo AaHHoW Teme. OOydarolyecs CaMOCTOSATENIBHO
MPOBOJIAT MPEABAPUTENFHYIO TOATOTOBKY K 3aHATHIO, IPUHUMAIOT aKTHBHOE M TBOPYECKOE y4acTHe B
00CYXJIEHUHM TEOPETHUECKUX BOIPOCOB, pa30ope NMpoOIEMHBIX CUTYalluil M MTOMCKOB MyTel UX pELIeHHUs.
MHorue mpoOiemMbl, H3y4aeMble B Kypce, HOCAT ITUCKYCCHOHHBIH XapakTep, YTO Ipearnojaraer
MHTEPAKTUBHBIN XapakTep NPOBEICHUS 3aHATUI Ha KOHKPETHBIX ITPUMEpaXx.

Ornucanue MocieI0BaTeIbHOCTH JSHCTBUI 00Y9arOIIerocs:

Ilpu wu3ydeHunm Kypca clleAyeT BHUMATEIbHO CJIYyHIaTh M KOHCIIEKTUPOBaTh MaTepual,
M3JIaraeMblii Ha ayJJUTOPHBIX 3aHATHSX. /)1 ero MoHMMAaHus M KaYE€CTBEHHOTO YCBOCHHS PEKOMEHYETCS
CIIeAYIOIIasl OCIEeI0BATENbHOCTD JeHCTBUIL:

1. Ilocne okoHuYaHUS Y4EOHBIX 3aHATUM JUIs 3aKpeIICHUs] MaTepuaia MpocMOTPeTh U 00ayMaTh
TEKCT JIEKLUH, IPOCIIYILIaHHON CEerofHs, pa3o0paTh paccMoTpeHHble mpumepsl (10 - 15 MuHyT).

2. Ilpy mOATOTOBKE K JIGKIHMU CIEAYIOMIETO IHS TOBTOPUTH TEKCT MPEBIAYIICH JEKIHUH,
MOJyMaTh O TOM, Kakast MOKeT ObITh cieaytommas tema (10 - 15 Mmunyr).

3. B Teuenue nenenu BeIOpaTh BpeMsi ISl pabOTHI € JIUTepaTypoit B Oubiuoteke (mo 1 gacy).

4. ITpu moAroToBKe K JIAOOPAaTOPHOMY 3aHSATHUIO MOBTOPUTH OCHOBHBIE MOHATHS 10 TEME, U3YUYUTh
MPUMEPHI, U3YYUTh CXEMY, ONHCAHWUE W TOPSIOK TpOBeNeHHs JabopaTOpHOH paboThI, paccCMOTPETh
rpadukd M JuarpaMMbl. Pemias KOHKpETHYIO CHTYalMio, - MPEJBAapUTENIbHO MOHATh, KaKOM
TEOPETHUYECKHII MaTepual Hy>)KHO HCITONb30BaTh. HaMeTHTh Tu1aH penieHus, IornpoOoBaTh Ha €ro0 OCHOBE
pemuTh 1 - 2 mpakTUyeckue cUTyauu (JlabopaTopHble paboThl).

2. Metoauyeckue ykazaHus 110 padore 00y4aommxcsi BO BpeMsl POBe/leHUs! JIeKIHiA.

Jlexuuu naroT oOyyaroUUMCsl CUCTEMATU3UPOBAHHBIE 3HAHUS MO JUCHUIUIMHE, KOHUEHTPUPYIOT
WX BHHMaHHME Ha Haubollee CIIOKHBIX M BaXHBIX Bompocax. JIekuuu OOBIYHO H3NIAraroTcs B
TPAJUIIMOHHOM WJIM B MPOOJIEMHOM cTwiie. JIJIs CTYJACHTOB B OOJIBITUHCTBE CIIY4acB B MPOOJIEMHOM
crunie. [IpoOneMHBI CTUITBF TIO3BOJIIET CTUMYIUPOBATH AKTHBHYIO IMO3HABATEIBHYIO JEATEIHHOCTh
oOyyaroluxcsi ¥ WX HHTEpeC K ITUCIUIUIMHE, (OpPMHpPOBATH TBOPYECKOE MBILIUIEHHE, NMPUOEraTh K
MIPOTUBOMOCTABJICHHUSIM U CPaBHEHUSM, >KelaTh 0000IIeHN!s, aKTUBU3UPOBATh BHUMAHHUE OOYYaIOIIUXCS
IMyTEM IMOCTaHOBKH HpO6J’I€MHBIX BOIIPOCOB, MOOHIPATHE AUCKYCCHIO. Bo BpeMs JICKIIMOHHBIX 3aHSITHHI
PEKOMEHIyeTCsl BECTH KOHCIIEKTHpPOBaHHME ydeOHOro Marepuana, oOpamaTh BHUMaHHE Ha
(hOpPMYTUPOBKHU U KAaTETOPHH, PACKPBIBAIOIINE CYTh TOTO MJIM MHOTO SIBJICHHS, HJI TTPOIIECCOB, BHIBOJIBI U
MpaKTUYeCKue pekoMeHaanuu. KOHCIEKT NeKIUu Ty4llie MOoApa3IesTh Ha MYHKTHI, COOI01as KPACHYIO
CTPOKY. DTOMY B OOJIBIIION CTeNeHU OyAyT CIOCOOCTBOBATH BOIPOCHI IIaHA JIEKIMH, MPEIIOKEHHBIC
npenogaBatensMm. CrneayeT oOpaiiaTh BHUMaHUE Ha aKIIEHTHI, BBIBOJIbI, KOTOPBIC JENIaeT MPErnoaaBaTeb,
oTMe4as HanOoJiee BaKHbIE MOMEHTHI B JICKIIMOHHOM MaTepHalle 3aMEYaHHMSIMH «BaXKHO», «XOPOIIO



3alIOMHHUTHY» U T.II. MOKHO JIeTIaTh 3TO U C TOMOIIBIO Pa3HOIBETHBIX MapKEPOB MM PyUeK, O JIEPKHUBAsS
TepMUHBl U ompexaeneHus. llemecooOpa3Ho pa3paboTarh COOCTBEHHYIO CHCTEMY COKpAICHHUH,
a00peBuatyp u cuMBosIoB. OTHAKO TPH JajbHEHIIEH paboTe ¢ KOHCIEKTOM CHMBOJIBI JIy4Ille 3aMEHHUTh
OOBIYHBIMH CJIOBAMH sl OBICTPOTO 3PUTEIBHOTO BOCIPUATHS TeKcTa. PaboTas Hay KOHCIIEKTOM JIEKIIHA,
HEOOXOJMMO HCIOJIb30BaTh JIUTEPATYpy, KOTOPYIO DPEKOMEHIOBal NpernoaaBaTelb. VIMEHHO Takas
Cepbe3Hasi, KpONOTIMBas pPaboTa C JIEKIUOHHBIM MAaTepuajlioM II03BOHUT TIIyOOKO OBIAJETh
TEOPEeTHUECKUM MaTepuasioM. TemaTuka JeKIuid 1aeTcs B, pabodel mporpaMMe TUCIUTUINHBL.

3. MeToanuyeckne yKazaHusi 00y4arOmmMcsl 10 MOAr0TOBKe K NPAKTHYeCKMM/CeMHUHAPCKUM
3aHATHSIM.

Ha npakTnyeckux/CeMHHapCKUX 3aHATUSX NPUBETCTBYETCS aKTUBHOE Y4acTHE B OOCYKIECHUU
KOHKPETHBIX CHUTYaIlMif, CIIOCOOHOCTh Ha OCHOBE IIOJIyY€HHBIX 3HAaHUH HaXOAWUTh Hamboiee
3(p(GEKTUBHBIE PELICHHUs] MOCTaBJIEHHBIX IPOOJIeM, yMETh HAaXOIUTh IHOJe3HbIH. JlONOIHUTENbHBIN
MaTepua 1o TEMaTUKE CEMUHAPCKUX 3aHATHHM.

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

1. O3HakoMJIeHHE C IUIAHOM IPAKTUYECKOI'0/CEMMHAPCKOIO 3aHATHS; KOTOPBIM .. OTpaxaer
COJIEp)KAHUE TPEIOKEHHON TEMBI;

2. [IpopaboTaTh KOHCIIEKT JICKIIHIA;

3. [IpounTath OCHOBHYIO JTUTEPATYPY.

B nporecce noAroToBKu K NpakTUYECKUM 3aHATHUAM, HEOOXOUMO 00paTUTh 0coboe

BHUMaHUE HAa CaMOCTOSITEIbHOE M3Y4YEHHE PEKOMEHJOBaHHOM suTeparypbl. [Ipu Bcell moiaHOTE
KOHCIIEKTUPOBAHHUS JIEKIIMM B HEH HEBO3MOXXHO W3JI0KHUTh BECh MaTepual M3-3a JIMMUTA ayIUTOPHBIX
gacoB. [loaromy camocrositenpbHas pabora ¢ ydeOHMKaMH, YYEOHBIMH IOCOOHMSIMH, HAYYHOM,
CIIPaBOYHOM JINTEPATYpOM, MaTeprualaMy NEPUOANYECKUX U3JaHUN 1

WuTtepHera sBisercs Hanboee d3PPeKTHBHBIM METOIOM TOTYYECHHUS TOTIOTHUTEIBHBIX

3HAHUM, MO3BOJSET 3HAYUTENBHO AaKTUBU3MPOBAaTh IHPOLECC OBIAAEHUS HUHpOpMaLuei,
crocoOCcTByeT OoJiee TIIyOOKOMY YCBOCHHMIO HM3Y4aeMOro MaTepuaia, (GOpPMHPYET Yy CTYICHTOB
OTHOILIEHHE K KOHKPETHOW mpobsieme. Bece HOBbIE MOHATHS 10 M3ydaeMoOil TeMe HEOOXOIUMO BBIYYHUTh
Hau3yCTh U BHECTH B TJIOCCAPHil, KOTOPBIH 11€71€CO00pa3HO BECTH C CaMOT0 Havyajla U3y4eHHUs Kypca;

4. OTBETUTH Ha BOIPOCHI IJIaHA IPAKTUYECKOI0/CEMUHAPCKOI0 3aHATHS;

5. BEIMOJTHUTE JOMaIlIHEEe 3aJJaHue;

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

7. Ilpu 3atpyaHeHusX chopMynupoBaTh BOIPOCH K MPENO1aBaATENIO.

PesynbTat Takoil paboThl JOKEH MPOSIBUTHCS B CIIOCOOHOCTH CTY/I€HTa CBOOOAHO

OTBETUTH HA TEOPETUUYECKHE BOMPOCH IPAKTUKYMa, BBICTYNAaTh U y4aCTBOBATh B

KOJIJIEKTUBHOM OOCY)KJICHHH BONPOCOB M3y4aeMOM TeMbl, IPAaBUIIBHO BBIMOIHATh MPAKTHUYECKUE
3aJlaHUs ¥ UHbIE 33J1aHUsI, KOTOpBIE JAtOTCs B (POH/IE€ OLIEHOYHBIX CPEJICTB AUCIMUILIUHBIL.

4. Metoau4ecKue yKasaHusl 00y4al0IMMCs 110 OPraHUu3aliu CAMOCTOAITEIbHONH PadoThI.

Ilenp opraHM3alnMu CaMOCTOSATENBHOW paboThl TO JucCHMIUIMHE «TemnoTexHuka» - 3TO
yrayOsieHue U pacliupeHue 3HaHui B o0nacTu GopMUPOBAHHUE HaBbIKa U MHTEpECa K CaMOCTOSITENbHOM
[I03HABATEJILHON 1€ATEIBHOCTH.

CamocTtosTenbHas paboTa 00yJaromuxcs SBISETCS BaKHEHIIMM BHUJOM OCBOEHHUS COJIEp:KaHUs
JUCIUILTAHBL, TOJITOTOBKY K MPAKTUYECKUM 3aHITHUSM U K KOHTPOJIBHON padoTe.

Cro/1a e OTHOCATCS U CaMOCTOSITENIbHOE YTIyOJIeHHOE U3YUYEeHHE TEM JTUCHUTUIUHBI.

CamocrosrenbHas paboTa mpeicTaBisieT co0Oi MOCTOSHHO JEHCTBYIONIYIO CHCTEMY, OCHOBY
00pa30BaTeNbHOrO MPOIECcCca U HOCUT UCCIIEA0BATEIbCKUN XapaKTep, YTO MOCIYXKUT B

OyayieM OCHOBAaHUEM JIJIsl HAITMCAHUSI BBIMYCKHON KBAIM(DUKAIIMOHHOW paOOThI, MPAKTUYECKOTO
MIPUMEHEHHUSI [TOJTyY€HHbIX 3HaHUH.



Opranu3anus caMOCTOSITENIbHOW PabOThl OOYYaIOUIMXCS OPHEHTUPYETCS Ha aKTUBHBIC METOIBI
OBIIQJICHUS] 3HAHUSMH, PA3BUTHE TBOPYECKHX CIIOCOOHOCTEW, TMepexod OT TOTOYHOTO K
WH/IMBUyIN3UPOBAHHOMY OOYYEHUIO, C Y4ETOM MOTPEOHOCTEH U BO3MOYKHOCTEH JTMIHOCTH.

[IpaBuibHasE OpraHW3aIMil CaMOCTOSITEJIBHBIX YUEOHBIX 3aHATHH, WX CHUCTEMATHYHOCTb,
1esiecoo0pasHoe MIaHUPOBaHUE pab0vYero BPEMEHH TTO3BOJISICT CTYJACHTAM Pa3BUBATh YMEHHS M HABBIKU
B YCBOCHUU U CHCTEMATHU3AIUN TPUOOPETAEMBIX 3HAHUI, 00€CIIeYBaTh BBICOKUI

YPOBEHb  YCIIEBAEMOCTH B  MEPHOA  OOYYCHHUsS, TIOJIYYATh  HABBIKH  IIOBBIIICHUS
pohecCHOHATEHOTO YPOBHSIL.

CamocrosiTenbpHast padoTa pean3yeTcs:

- HETIOCPEJICTBEHHO B MPOIIECcCe ayAUTOPHBIX 3aHIATUHN - Ha JICKIUIX, IPAKTUYCCKUX 3aHATHUSIX;

- B KOHTAaKTe C IperojaBaTelieM BHE PAaMOK PACHUCAHUS - HA KOHCYJIBTAIMSX MO y4EOHBIM
BOIPOCaM, B XOJI€ TBOPYECKMX KOHTAaKTOB, NMpPH JIMKBUIAIUH 3aJI0JDKEHHOCTEH, MpPHU BBIMOJIHECHUH
WHIVUBUIYAIBHBIX 3aJIaHUH U T.1.

- B Oubimoreke, qoMa, Ha Kadeape Mpu BHIMOJTHEHUH 00y4YaIOIUMHUCS YI€OHBIX M MPAKTUYECKHUX
3ajad.

Buast CPC u kputepuu o1ieHOK

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

2 Jlokman

3. Dcce

4. Yyactue B MEpOIPUATHIX

Tembl JUIS CaMOCTOSTENBHOW pabOThl MPONKCAaHbl B pabodyeid MporpamMMe JIUCIUILINHBL
DD PEeKTUBHBIM CPEIICTBOM OCYIIECTBICHUS OOYYAIOIMIUMCS CaMOCTOSITCIIBHONH pa0OThl  SIBIISETCS
3JIEKTPOHHAsI HHPOpMaIMOHHO-00pa30BaTelibHAs Cpe/ia YHUBEPCUTETA, KOTOpasi 00ECIeYrBaeT JOCTYI K
y4eOHBIM TIaHaM, PaboYrMM MporpaMMaM JUCIUTLINH (MOAYJIeH), MPAKTUK, K U3JaHUSIM 3JIEKTPOHHBIX
OMOJIMOTEYHBIX CUCTEM.



CocTaBuTelIb:

JlotieHT Kadeapsl
«TenmoTexHrKa ¥ THAPaBINKAY

COI'VIACOBAHO:

3aB. xadenpoii
«TemnoTeXHUKa W THJIPABIHKAY

3aB. BeImyckatonieit kageapoit K TMO»

Hupexrop AYMP

/M.3. Mapnaesa /

[ P.A-B. Typnvyes /

/ A.A. DnpMyp3aeB/

[/ M.A. Maromaena/




