MHUHHUCTEPCTBO OBPA3OBAHUS U HAYKH POCCUMCKOM ®EJIEPAIIUHA

@enepanbHOe rOCyIapCTBEHHOE 010KeTHOE 00pa30BaTe/IbHOE YUPesKIeHHe BbICIIEro 00pa3oBaHus

«HAIIMOHAJIBHBIN UCCJEJOBATEJIBCKUI MOCKOBCKUI
T'OCYJIAPCTBEHHbBIN CTPOUTEJIbHBINA YHUBEPCUTET»

PABOYASA IMPOI'PAMMA

HIudp HanMeHoBaHMe TUCHUILTUHBI (MOTYJIsI)
b1.B.OJ1.6 OCHOBBI TETUIOTEXHUKU
Ko HampaBieHUs! IOArOTOBKH 08.03.01
Hanpasienue moaroroBKu CTpouTenbCTBO

Haumenosanue OITOIT

[IpombITNIIIEHHOE U TPaKTaHCKOE
crpourenberBo (UIMC)
(axagemMuyeckuii OakaiaBpuar)

"o Hayana noAroTOBKU

2012

YpoBeHb 00pa3oBaHuUs

OakajgaBpuaT

®opma obydeHus

O4YHas, OYHO-3a04YHasd, 3a04Hasd

Paspaborunkm:

JOJIXKHOCTh yucHas CTCIICHb, 3BAHNC

MOITHCH OO

npodeccop K.T.H., TOLICHT

Mupam A.O.

Pa6Gouasi nporpamMmma paccMoTpeHa u o100peHa Ha 3aceaHuu Kagenpbl: «TenjorexHuka u

TEIJIOra30CHAOKeHue»

JIOJKHOCTh MOAIHNCH yueHas crenesb u 3BaHue, 1O
3aB. kadeapoii J.T.H., npodeccop XaaHoB I1.A.
roji OOHOBJIEHHUS 2015
Howmep npoTtokona Ne 1
Hara 3acenanus kadenpsr TTI'C 28.08.2015

PaGouasi nporpaMma yTBep:K/ieHa H COIJIACOBAHA:

[Monpa3zaenenue/KkoMuccus JomKkHOCTh [0)4(0) TIOJITNCH Harta
MeTtoanyeckas KOMUCCHs npencenarens | becryxesa A.C.
HTB JTUPEKTOP Epodeesa O.P.
1OCII HadaJIbHUK becmanos A.E.




1. Ileanb ocBOEHHS TUCHUILIHHDI

Lenpro ocBoeHUs TUCHUTITUHBI «OCHOBBI TEIUIOTEXHUKI SIBIISCTCS:
- MOATOTOBUTH JUIIJIOMUPOBAHHOTO OakajiaBpa 1o HampaBieHHI0 «CTpOUTEIBCTBOY I10
BCEM NPOQUISIM B 00JIACTH OMPEACISIONINX TEXHUUECKUE TPEOOBAHUS K TEXHOJIOTUYCCKUM CH-

cTeMam;

- obecneuynTh OOIIETEXHUUYECKYIO MOJIrOTOBKY, HEOOXOMUMYIO i OakaiaBpa BO BCeX

obnacTax CTPOUTCIILCTBA.

2. IlepeyeHb MIIAHUPYEMBIX Pe3yJbTATOB 00YUYEeHHUsI MO TUCIHHILIMHE (MOIYJII0), COOTHe-
CEHHBIX C IVIAHUPYEMBIMHU Pe3yJIbTATAMM OCBOCHNSI 00Pa30BaTeJIbLHON NPOrPaMMbl

Ko xomme- Kon
Komnerenmus OcHOBHBIE TIOKa3aTeNIN OCBOCHUS (ITOKa3aTeIu J0-
o ®I'OC TEHIIH O CTIDKEHMS pe3ynbTaTa) froxasare/i
DrocC OCBOEHHS
CrnocoOHOCTh  HCITONB30BaTh  OC- 3HaeT OCHOBHBIC 3aKOHBI TEPMOJMHAMUKH, TEIUIO- 31
HOBHBI€ 3aKOHBI €CTECTBECHHOHAYY- MaccooOMeHa.
HBIX JUCHMIUIMH B Hpoq)eccﬂo_ Ymeer MPUMEHATh MCTOJbI MATEMATHYCCKOI'O aHa- yl
HAIIBHOH JCSTEIbHOCTH, IPHMEHSTH JM3a U MOJEIUPOBAaHUA Ul peElIeHUs 3ajad I10
HOBaM TEIJIOTEXHHUKH.
METO/bI MaTeMAaTHYeCKOro aHammsa | OIIK-1 [ 2cHOBaM TCIIOTC
HWmeer HaBBIKH OGOpMIICHHS PE3yJbTaTOB pelle- Hl
U MaTeMaTH4eCKoTro (KOMIBIOTEp-
HUS 337129 B 00JIACTH TETIOTEXHUKH.
HOTO) MOJEITHPOBAHWS, TEOpETHYE-
CKOI'0 M JKCICPUMEHTAJILHOIO HC-
CIIEJOBAHHUS
Brnanenue MeTonaMu U CpelCcTBaMU 3HaeT METOMBI U CPeACTBA (PU3UUECKOTO M MaTeMa- 32
(GH3UYECKOr0 ¥ MaTEMaTHYECKOIo TUYECKOT0 MOJEIUPOBAHMS AJIS PEIEeHHs 3a4ad 10
(KOMHI:IOTCpHOFO) MOICIUPOBAHUSA TEXHUYECKOH TEPMOJMHAMHKE, TerioMaccooOme-
B TOM UHCIE C MCIOIB3OBAHMEM Hy, a TaKKe B 00JacTH NPOMBIIIIEHHOH Teruio-
SHEPreTUKU.
YHUBEPCAIBHBIX W CIELHUAIU3UPO-
HNMeer HaBBIKM HCIOJIb30BAaHUS YHUBEPCAIBHBIX H2
BaHHBIX IIPOrpamMMHO-
IIPOrPaMMHO-BBIYHMCIUTENIBHBIX KOMIUIEKCOB IIpU-
BEIMHMCTUTCILHBIX KOMILICKCOB, CH- MEHUTEJIBHO JUISl TEIJIOTEXHUYECKUX PacyeTOB.
CTEM aBTOMATHU3UPOBAHHBIX IIPOEK- [1K-14

TUPOBAHUS, CTAHJAPTHHIX MAKETOB
aBTOMAaTH3aluU HUCCIEIOBAaHUI,
BJIaJIEHHE METOJaMU HMCIBITAHHI
CTPOUTENFHBIX KOHCTPYKIUN U W3-
Jeaui, METOJaMH IIOCTaHOBKU H
MPOBEJICHUS  DKCIIEPUMEHTOB 10
3aJaHHBIM METOIUKAM

3. Yka3zaHue MecTa TUCHHMILIUHBI (MOIYJIs1) B CTPYKTYpe 00pa30BaTe/IbHOM MPOrpaMMbl

Hucrunnmaa «OCHOBBI

HanpasieHuto noaroroBku 08.03.01

TEIJIOTEXHUKW» OTHOCUTCA K BapuaTUBHOM yacTu bioka 1
"IucrumiuHbel (MOaynu)" OCHOBHOH mpodeccHoHaNbHOM 00pa30BaTEIbHOW MPOTrpaMMBbl 10

«CtpoutenscTBO» (ypoBeHb OakanaBpuara), Npopuib

"TIpOMBINITIEHHOE U TPAKIAHCKOE CTPOMTENBCTBO" U ABISETCS 00S3aTENLHON K M3YUEHHMIO.
JucuumnuHa «OCHOBBI TEIJIOTEXHUKW» Oa3upyeTcsl Ha 3HAHUSX, YMEHUAX U HaBBIKaX,

nproOpEeTEeHHBIX CTYACHTAaMH B XO7€ u3ydeHus aucuuiuiH "Matemaruka, "®usuka", "Teope-

TUYECKAsA MEXaHUKA'.




Tpebosanusi K 6XOOHBIM 3HAHUAM, YMEHUAM U KOMAEMEeHYUIM CIYOeHmO8.
CTyneHT TOKEH:

3uame:

- ¢yHIIaMEHTAIIbHBIE OCHOBBI BBICIIICH MaTEeMaTHKH, BKIIOUYas JTUHEHHYIO anreopy, reo-
METPHIO, MATEMAaTHYCCKUM aHaIu3, TEOPUIO BEPOSTHOCTEH M OCHOBBI MAaTEMaTHYECKOW CTaTH-
CTHKU;

OCHOBHBIC TIOHATHS WH(POPMATHUKH, COBPEMEHHBIC CPEJICTBA BBIYMCIUTEILHON TEXHUKH,
OCHOBBI aJITOPUTMUYECKOTO SI3bIKA U TEXHOJIOTUIO COCTABJICHUS IIPOTrpamm;

OCHOBHBIC (hM3MYECKHUE SBICHUS, (DyHIaMEHTaIbHBIC MOHATHS, 3aKOHBI U TECOPUHU Kilac-
CUYECKO (DM3HKU, BKITFOYAs Pa3eiibl MOJICKYsipHas (pU3UKa, TeIIoTa;

TEPMHUHOJIOTHIO, OCHOBHBIC MTOHSATHS, OTHOCSIIHUECS K MEXaHUKE KUIKOCTH U Ta3a.

Ymemn:

- CaMOCTOSITEJIBHO MCIIOJIB30BAaTh MAaTEMaTUYECKUN anmnapar, COACp KallUiics B JIUTepa-
Type IO CTPOUTENILHBIM HayKaM, PACIIUPATH CBOM MaTEMAaTUYECKUE MIO3HAHNUS;

- paboTaTh Ha MEPCOHAILHOM KOMIIBIOTEPE, I0JIb30BATHCS ONEPALMOHHON CUCTEMOU U
OCHOBHBIMH O(UCHBIMH MTPUIIOKECHUSIMU;

- II0JIb30BAThCS CIIPABOYHON TEXHUUYECKOW JIUTEPATYPOH;

- opmynupoBaTh M pemath GU3NYECKUE 33[aui, CBSI3aHHbIE C TEXHUYECKOW TEPMOJIU-
HaMHUKHU U TEIJIOMACCOOMEHOM.

Braoemw:

- IEpBUYHBIMM HaBBIKAMU U OCHOBHBIMU METOJAaMM PEIICHUS MaTeMAaTUYECKUX 3aJay U3
OOLIEMH)KEHEPHBIX U CHIEUAIbHBIX JUCHMILIMH NPOPUIN3aLNY;

- METOJJaMM MPAKTUYECKOTO MCIIOJIb30BAaHUSI COBPEMEHHBIX KOMIBIOTEPOB Il 00paboT-
KU HH(OPMALIUY U OCHOBAaMH YMCJIEHHBIX METOJI0B PELICHHS] MHKEHEPHBIX 3a/1a4;

- TIEPBUYHBIMU HaBBIKAMHU ITIOCTAHOBKM M OCHOBHBIMH METOJIaMHU PEIIEHUs 3a/1ad MoJie-
KYJISpHOU (pU3UKH.

Hucyunnunvl, ons komopwvix oucyuniuna « OcHO8bl MEeNIOMeXHUKUY A61Aemcs npeoule-
cmeyioweli: «/IHXeHepHble CUCTEMBI 3/ITaHUI U coopyskeHHil. TennorasocHaOXeHne U BEHTUIIS-
S

4. O0beM JUCHUNJIMHBI (MOAYJIS) B 32a4eTHBIX eIMHULAX € YKa3aHHEM KOJINYeCTBA aKa/ie-
MH4Y€CKHX MJIH ACTPOHOMMYECKHUX YACOB, BbIACJEHHBIX HA KOHTAKTHYI0 padoTy 00y4aro-
IIMXCA C mpenogaBareJieM (110 BUAAM Y4eOHBIX 3aHATHI) U HA CAMOCTOSAATEJIbHYIO padoTy

o0yuyarwmuxcst

OO61mmas Tpy10€MKOCTh JUCHIUTIINHBI COCTABIISET 2 3auemHbvle eOuHUuYbl 2 4acoB Teope-
TUYECKOTO 00yUYeHHS.



®dopma 00yueHus - OuHas

Cmpykmypa oucyuniuHbol:

Buner yae6HON paboThI, BKITIOYAs ca-
MOCTOSITENIEHYIO pa0boTy 00ydaronmx-

Csl M TPYJOEMKOCTS (B 4acax)

DopMEI TEKyIIIE-
KonTrakTHas pabota ¢ o0y4a- p
< r0 KOHTPOIIS
o FOLLIMHCS <
3 & |  ycHneBaeMOCTH
HawnmenoBanue pazme- | o b5 [IpakTuxo- S
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3amura tabopa-
TexHuueckas TepMOIu- TOPHOH pabOTHI.
1 PMOAH= 1 4 | 17 | 8 | 8 3 | 12 | ropHonp
HaMHKa KonTtponbHas pa-
bora
3amura mabopa-
TOPHOU pPabOTHI.
2. TemmomaccooOMeH 4 | 8-15 6 8 3 12 p P
KonTponbHas pa-
bora
IIpoMpInIeHHAs TEII0-
3. P 41 16 | 2 3 | 7
OHCPICTUKA
HUroro: 16 | 16 9 31 3auer
®dopma 00y4yeHHS - OUHO-3a0YHAs
Buner yae6HOM paboThI, BKITIOYAs ca-
MOCTOSTENBHYIO PadoTy 00yJaromuX-
Csl M TPYJOEMKOCTH (B Yacax)
DopMEI TEKyIIIE-
KonTakTHas pabota ¢ o0yua- p ym
< 0 KOHTPOJIS
o FOIIMHUCS <
5 = yCIIEBa€MOCTH
HaumenoBanue pazge- | o o [TpakTuko- 3
= = Q (no nedensim
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3amuTa nabopa-
TexHuyeckast TEpMOAU- TOPHOW PabOTHL.
L pMOA 40 1.7 | 4] 2 3 |18 PHOH p
HaMMKa KonTtponbHas pa-
6ota
3amuTa nabopa-
TOPHOW PabOTHL.
2. TemnomaccooOMeH 4 | 815 | 4 4 3 18 PHOH P
KonTponbhas pa-
bora
IIpomblnieHHas Teo-
3. | P 41 16 | 2 3 | 1
DHEPreTHKA
HUroro: 10 6 9 47 3ayer




®dopma 00yueHUs - 3a09HAS

Bunbr yae6HOM paboThI, BKITFOYAs ca-
MOCTOSITENIEHYIO paboTy 00ydJaronix-
Csl ¥ TPYJIOEMKOCTh (B Yacax)
@OopMBI TEKYILIE-
KonTakTtHas pabota ¢ o0y4a- p ym
cti 0 KOHTPOJIA
o, FOITUMUCS ©
3 & | ycmeBaeMOCTH
HaumenoBanue pasne- | o o [TpakTuxo- 3
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3armuTa 1abopa-
TexHuueckas TepMOIu- TOPHOU pabOTHI
1. pMOA 4 2 | 1 2 | 22 PHOH P
HaMHKa KonTponbHas pa-
Oota
3ammra mabopa-
TOPHO# pabOTHI
2. TemnomaccooOMeH 4 2 1 2 22 P p
KonTponbnas pa-
Oora
[IpoMBIIITeHHast TETUTO-
3. P 4 18
SHEPreTHKA
Hroro: 4 2 4 62 3auer

5. Copep:kaHue IMCHUILIMHBI (MOYJ151), CTPYKTYPHPOBAaHHOE 110 TeMaM (pa3jejiam) ¢ yKa-
3aHMeM OTBEJAEHHOI0 HA HUX KOJIMYeCTBA aKaJeMHYeCKHX YacoB U BU/0B Y4eOHbIX 3aHH-

THH
5.1. Cooeporcanue n1eKYuonHbIX 3aHAMULU
5.1.1  Ounas ¢hopma obyuenus:
Kon-Bo
Ne HaumenoBanue paznena
Tema u conepxaHue 3aHATHS aKa.
n/n JTUCIMITIINHBI (MO/IYJISA)
4acoB
1 | Texamueckass TtepmoauHa- | OCHOBHBIE TOHSTHS pazjaena "TexHudeckas TEpMOJIU- 8

MHKa

HaMuKa'".

Bun tennonocurens - uaeanbHbIA ra3. OCHOBHBIC I10-
HATHSA, TapaMEeTPhl COCTOSHUS, OCHOBHBIC YpPaBHECHWSI
COCTOSIHFISI, B3aUMOCBSI3b MEXKIY TEPMOIMHAMHUICCKUMHU
napameTpaMmH.

TepMoarHAMUYECKHE MPOLECCHl U UX OCHOBHBIE (DYHK-
uuu. [lepBblil 1 BTOpOM 3aKOHBI TEpMOAMHAMHKU. I'pa-
¢uyeckoe NpEACTaBICHHE TEPMOJAMHAMUYECKHUX IIPO-
LIECCOB U XapaKTep U3MEHEHHS OCHOBHBIX MapaMeTpoB
coctostHMs. JlOmMyCTUMOCTh TpUMEHEHHsT HOpMyTT Hie-
aJBLHOTO Ta3a IS Pa3IMYHBIX BUIOB TETUIOHOCHUTETICH B
peanbHBIX YCIOBUSX.

Bun teronocuTens - BoasiHOM nap. OCHOBHbBIE TTOHSITHS
U COCTOSIHUS, YPaBHEHHUE OCHOBHBIX IPOIIECCOB, B3au-
MOCBSI3b MEXJY TEPMOJMHAMUYECKUMH TMapaMeTpaMu.
I-S mmarpamma BOASIHOTO Tapa, TEPMOIMHAMUYCCKHUC
TaOIHUITHI BOISHOTO TTapa.




Bup tenmnonocuTens - BaaxHbI Bo3ayX. OCHOBHBIE MO-
HATHA M COCTOSIHUS, YPaBHEHUE OCHOBHBIX IIPOLIECCOB,
B3aMMOCBSI3b MEXAY TEpPMOJMHAMUYECKHMHU MapamMeT-
pamu. [-d nnarpamMma Bia)KHOTO BO3/yXa.

OcCHOBHBIE HOHATHA M 3aKOHBI IBWKYILIEHCS Cpembl.
Cormuto u ero paznuunble TUTBL. CKOPOCTH 3ByKa B JBH-
Kyueics cpene. JJ03ByKkoBoe U CBEpX3BYKOBOE TEUEHHE
ra3a 1 BOASHOTO mapa.

Kommpeccop kak BUIA TEIUIOTEXHHUYECKOIO YTCPOMCTBA,
HCIOJIB3yEMOT0 B MOXKapHOM Jiene. OQHO- U MHOTOCTY-
neHyaTble KoMmnpeccopbl. OCHOBHBIE TOHATHS W Pado-
YK€ LUKIbl, YPaBHEHUs Ul pacdyeTa MOLIHOCTH IPUBO-
Jla KOMIIPECCOPOB.

JBurarenu BHyTpeHHEro cropaHusi. OCHOBHBIE THIBI U
paboune mukisl. ['padudeckoe npeacraBienre Ha P-V u
T-S auarpammax pabouux LUKJIOB Pa3IMYHBIX BHUOB
JIBUraTele BHYTPEHHETO CrOpaHus. XOJIOAWIBHBIE
ycraHOBKH. OCHOBHBIE THIBI ¥ paboune nukisl. ['padu-
yeckoe mpencraBinenue Ha P-V u T-S mmarpammax pa-
00YMX NUKIIOB Pa3HMYHBIX BUIOB XOJOIMIBHBIX yCTaHO-
BOK.

[TapocunoBsie ycranoBku. OCHOBHBIE TIOHATHS U pado-
yne nukiel. [ padudeckoe npeacrapnenne Ha P-V, T-S u
I-S nmuarpammax pa®ouux IMKIIOB HACATBHONH M JIEH-
CTBHUTEIBHON NApPOCUIIOBBIX YCTAaHOBOK.

OCHOBHBIE MOHATHS M 3aKOHBI XMMHUYECKOW TEpPMOAU-
Hamuku. TepMoauHamMuuecKue MOTEHIMABL. Y paBHe-
Hue ['mb6ca u [enbmronbia. TpeTwii 3ak0oH TepMOH-
HaMUKH (Teopema HepHcTa).

TemmomMaccooOMeH

OcHoBHBIE TIOHATHA pazfena "TermomaccooOMeH".
Bupn TeriooOMeHa - TEIUIONPOBOIHOCTh. 3akoH Dyphe.
3akoH @Dyppe AN IJIOCKOM OJHO- U MHOTOCIOMHOM
creHku. 3akoH Dypbe mias MUWIMHIPUYECKOW OOHO- U
MHOTOCJIOHHOM cTeHKH. 3akoH Dypbe uist chepruieckoit
OJIHO- U MHOTOCJIOMHOM CTEHKH.

Termmonepenaya kak KOMOMHHPOBaHHBIA IIPOIIECC, CO-
CTOSIIIIUI W3 OCHOBHBIX BHUJOB TEIUIOOOMEHA. 3aKoH
Hbrorona-Puxmana juisi MIOCKOW, HWIMHAPUYECKON U
cepruveckoil 0JHO- U MHOTOCJIOMHBIX CTEHOK. Y paBHe-
HUE TEIUIONEpeAauu Uil IJIOCKOHM, HUIMHAPUYECKON U
c(hepryeckoit 0JJHO- 1 MHOTOCIOWHBIX CTEHOK.

Teopust mogo6usi. OcCHpBHBIE TEOPEMBI TEOPHUHU TIO00USI.
Kpurepun nogobus. Kpurepuansusie ypaBaeHus. [Ipu-
MEHCHHE TEOPHH TOI00WS I HAXOKICHUS TETUIOBOTO
MMOTOKA PAa3IMYHBIX BHUIIOB KOHBEKTHBHOTO TEILIOOOME-
Ha. Bun TemnooOMeHa — KOHBEKTHBHBIA TEIJIOOOMEH.
CBoOojHas W BBIHYXKJCHHas KOHBeKIHsA. (OCHOBHEIC
YCIIOBHSI U YPAaBHEHHSI Pa3BUTHS KOHBEKTUBHOTO TEILIO-
oOMeHa . BeiBost ypaBHEHHS TEIUI00OMEHA.

JlyuucThril TEIII000MEH KaKk OCHOBHOW BHJI TEIIIO0OMe-
Ha 1ipu nokape. OCHOBHBIE TIOHATHUS M 3aKOHBL. 3amuTa
oT uznyuyeHus. M3nydenue razos. PacueT sxkpaHHOU 3a-
IIUTHl OT TEIUIOBOTO M3NydeHus. Pacuer TerooOMeHa
M3JIyYE€HHEM B TIOTJIONIAIONIEH U U3ITy4alolleil cpee.
Hecranmonapnas  teruionpoBogHOCTh.  [IpumeHeHue
TEOpUU TOJIOOUS B ClIydyae HECTAI[MOHAPHOHN TEILIONpO-
BogHocTU. Vcmonp3oBaHHMe AuarpaMMm B3aHMOCBSI3HU




kputepueB Bl (buo) u Fo (dypre) ¢ Temneparypoit Te-
a.

IlpomplliieHHas — TerUio-
SHEpreTHuKa

Haznavenwne, kimaccudukanys u cXeMbl TEIUIO0OMEHHBIX
arnmapatoB. [IpuHIUn pacyera TeI000MEHHBIX ammapa-
TOB. KOHCTpYKTUBHBII 1 NOBEPOYHBIN TEILIOBBIE pacye-
THI TETTIOOOMEHHBIX ammapatoB. CpeqHU TeMIieparyp-
HbI Hamop. [IpoMEbIlUIEHHBIE KOTEIbHBIE yCTAHOBKH.
TernoBbIe AIEKTPOCTAHITUH.

OcHOBHBIE TTOTpeOuTENMH TEIUIOTHL. I[IpobieMa 3ammuThl
OKpY’Karommel cpeapl OT BBIOpOCA MPOIAYKTOB TOPEHUS.
XapaKTepuCTUKH OCHOBHBIX 3arpsi3HSIONINX BEIECTB.
OCHOBHBIE METOABI OYHCTKH TPOIYKTOB TOPEHHS OT
BpPEIHBIX BBIOPOCOB. . BTOpHUHBIE 3HEpPTrEeTHYECKHE pe-
cypcsl (BOP). Ucrounnku BOP u ux ucnosnb3oBaHue.

512

Ouno-3aounas ghopma 0OyueHus:

HaunmenoBanue paznena
JUCIMITINHBI (MOAYJIS)

TeMma u conepkaHue 3aHsATHS

Koi-Bo
akaj.
4acoB

TexHuueckass TepMOAUHA-
MHKa

OcHoBHbIE MOHATHS pazfena "TexHuueckas TepMOJU-
HaMuKa'.

Bua temonocutens - uaeanbHblil raz. OCHOBHBIE IO-
HATHUS, TapaMeTphbl COCTOSIHUSA, OCHOBHBIE ypaBHEHUS
COCTOSTHUSI, B3aMMOCBSI3b MEXAY TePMOJUHAMUYECKUMU
napamMeTpaMH.

TepMoarHaMUYeCKHE MPOILECCHl U UX OCHOBHBIE (DYHK-
uuu. IIepBbIil 1 BTOpOM 3aKOHBI TEpMOAMHAMHKU. I'pa-
¢uueckoe TpeACTaBICHHE TEPMOJAWHAMHYECKHX IPO-
LIECCOB U XapaKTep U3MEHEHHS OCHOBHBIX MapaMeTpOB
cocrosiHus. JlomycTUMOCTh mpuMeHeHus: Gopmyr uje-
aJBHOTO Ta3a JJi Pa3InYHbIX BUIOB TEINIOHOCUTENEH B
peaNbHBIX YCIOBUSX.

Bun teronocutens - BoasiHoU nap. OCHOBHbBIE TTOHITUS
U COCTOSIHUS, YpaBHEHHE OCHOBHBIX IIPOIIECCOB, B3au-
MOCBSI3b MEXIY TEPMOJMHAMUYECKUMH MapaMeTpaMu.
I-S mmarpamma BOASIHOTO Tapa, TEPMOIMHAMHUYECKHE
TaOJIMIIBI BOASIHOT'O Tapa.

Bun termonocutens - BuaxHbI Bo3ayX. OCHOBHBIE 1TO-
HATUSA U COCTOSIHUA, YPAaBHEHHE OCHOBHBIX IPOLIECCOB,
B3aMMOCBSI3b MEXAY TepPMOJWHAMHUYECKHMHU MapamMeT-
pamu. I-d tnarpamma Bra)XHOTO BO3/ayXa.

OCHOBHBIE TIOHATHS M 3aKOHBI JIBIXKYLIEWCS Cpeabl.
Cormuto u ero pasnuusble TUIBL. CKOPOCTH 3BYKa B JBU-
Kyuieicsa cpene. Jlo3ByKoBOe U CBEPX3BYKOBOE TEUEHHUE
rasa ¥ BOJSHOTO mapa.

Komnpeccop kak BUA TEMIOTEXHUUYECKOTO yTCPONCTBA,
WCIIOJIb3YeMOT0 B TIOKapHOM Jiene. OgHO- U MHOTOCTY-
neHyaTele Kommnpeccopbl. OCHOBHBIE TIOHATHS W Pado-
YK€ LUKIBI, YPaBHEHMS Ul pacueTa MOIIHOCTH MpPUBO-
Jla KOMITIPECCOPOB.

JBurarenn BHyTpeHHEro cropaHusi. OCHOBHBIE THITBI U
paboune nukisl. I'paduueckoe npencrasnenue Ha P-V u
T-S auarpammax paboumx LUKIOB Pa3jIMYHBIX BUJIOB
JIBUTaTeJIe BHYTPEHHErO0 CropaHus. XOJOAWJIbHbIE
yctaHoBKHA. OCHOBHEIE THITHI U paboune MUKIEL. [ 'padu-
yeckoe npeacrasieHue Ha P-V u T-S nuarpammax pa-
00YNX IUKIIOB Pa3WYHBIX BHJOB XOJIOJWUJIBHBIX YCTaHO-




BOK.

[TapocumoBeie ycTaHoBKH. OCHOBHBIE TIOHATHS U pabo-
yre IUKIbL. ['padudeckoe npeacrasnenue Ha P-V, T-S u
I-S amarpammax paboumx LUKIOB HIACATbHOH M AeH-
CTBHUTEIBHON APOCUIIOBBIX YCTAaHOBOK.

OCHOBHBIE MOHATHS M 3aKOHBI XMMHYECKOW TEepMOAU-
Hamuku. TepMoauHamMuuyeckue NOTEHIMABL. YpaBHe-
Hue ['ub6ca u 'enpmronbia. TpeTuii 3akoH TepMOAU-
HaMHUKH (Teopema Heprcta).

TermmomaccooOMeH

OcHoBHBIE TIOHATHSA pazgena "TermmomaccooOmeH".
Bun TteriooOMeHa - TEIIonpoBoIHOCTE. 3akoH Dyphe.
3akon @ypwe IS TIIOCKOH OJHO- W MHOTOCIIOWHOI
cTeHKd. 3akoH Dyphe I MWIMHAPUIECKOW OTHO- |
MHOTOCIIOWHOM cTeHKH. 3akoH Dypbe s chepuaeckoit
OJHO- U MHOTOCJIOMHOM CTEHKH.

Tenmonepenaya kak KOMOMHHPOBaHHBIA IIPOIIECC, CO-
CTOSIIMHA W3 OCHOBHBIX BHJIOB TEIUIOOOMEHA. 3aKOH
Hprorona-Puxmana jisi MiIOCKOW, HWIMHAPUYECKON U
cheprueckoil OHO- U MHOTOCIIOIHBIX CTEHOK. YpaBHe-
HUE TEIUIONEpeaaun I IUIOCKOM, HUIMHAPUYECKON U
chepruvecKoi 0OJTHO- U MHOTOCTIOWHBIX CTEHOK.

Teopus mogo6us. OCHpBHBIE TEOPEMBI TEOPUU TTOO0USI.
Kputepuu nomobus. Kpurepuansusie ypaBaenus. [lpu-
MEHEHHE TEOPUH MOA00US AJIsl HAXO0XKICHHS TETIOBOTO
MOTOKA Pa3UYHBIX BHUIOB KOHBEKTUBHOTO TEILIOOOMe-
Ha. Bun TemnooOMeHa — KOHBEKTHBHBIA TEIIIOOOMEH.
CBoOojHas M BBIHYXKJCHHAs KOHBEKIMsA. (OCHOBHBIC
YCIIOBUSI U ypaBHEHHs Pa3BUTUSI KOHBEKTHBHOT'O TEIIJIO-
obMeHa . BeiBost ypaBHEHHS TEIUI0OOMEHA.

JlyuucTeril TemIo0OMeH Kak OCHOBHOW BHJI TEIIIO0OMe-
Ha Tpu nokape. OCHOBHBIE TOHATHUS U 3aKOHBL. 3aluTa
oT uznyuyeHus. M3nydyenue razos. PacueT sxpaHHOM 3a-
IIUTH OT TEIUIOBOTO M3NydeHus. Pacuer TerooOMeHa
M3JIyYEHHEM B TIOTJIOUIAIOIIEH U U3JTy4alollell cpeie.
Hectammonapuass = TemonpoBoAHOCTh.  I[IpumMenenue
TEOpUH TOJIOOMS B CIydae HECTAI[MOHAPHOMN TETLIoNnpo-
BOJHOCTH. Vcronb30BaHue JuarpaMM —B3aUMOCBS3H
kputepueB Bl (buo) nu Fo (D@ypse) ¢ Temmneparypoil Te-
Ja.

[IpomblnieHHast
SHEPreTHKa

TCIIII0-

Haznavenwne, knmaccudukaiyst # CXeMbI TETIO0OMEHHBIX
anmapartoB. [IpuHIIMT pacyeTa TeI000OMEHHbBIX arapa-
TOB. KOHCTpYKTUBHBII 1 OBEPOYHBIN TEILUIOBBIE pacue-
ThI TEIUIOOOMEHHBIX anmapatoB. CpeqHUil TeMIieparyp-
HbIil Hamop. [IpoMbIlUIEHHBIE KOTEIbHBIE YCTAHOBKHU.
TernnoBble AIEKTPOCTAHIUH.

OcHoBHbIE TTOTpeOUTENN TETIOTH. [Ipobiema 3amuThI
OKpY Karolel cpeapl OT BBIOpOCA MPOJYKTOB TOPEHUS.
XapaKTepUCTUKA OCHOBHBIX 3arpsI3HSIONINX BEIIECTB.
OCHOBHBIE METOJIBI OYUCTKHA TPOMYKTOB TOPEHUS OT
BPEIHBIX BBIOPOCOB. . BTOpHUYHBIE 3HEpPTrEeTHYECKHE pe-
cypceol (BOP). Uctounnku BOP n ux miconp3oBaHue.




5.1.3

3aounas ¢hopma 0b6yyenus:

HaumenoBanue pasznena
JTUCTIMTIITMHBI (MOJTYIIS)

Tema u COACPIKAHUEC 3aHATU

Kon-Bo
akaj.
4acoB

TexHuueckass TepMOAUHA-
MHKa

OcHoBHBIE TOHATHS pazaena "TexHudeckas TEPMOIU-
HamuKka'".

Bun tennonocutens - uaeaibHbld ra3. OCHOBHBIE IO-
HSATHUS, TapaMeTphl COCTOSIHHSA, OCHOBHBIC ypaBHEHUS
COCTOSTHHSI, B3aMMOCBSI3b MEXIY TePMOIUHAMHYECKUMHI
rapaMeTpamu.

TepMoarHaMU4YeCKHe MPOILECCH U WX OCHOBHBIE (DYHK-
uuu. IlepBbiii 1 BTOpPOMl 3aKOHBI TEPMOJUHAMUKH. [ 'pa-
¢uueckoe NpencTaBICHHE TEPMOAWHAMHYECKHX IIPO-
LIECCOB U XapakTep M3MEHEHMs OCHOBHBIX MapaMeTpOB
coctostHUS. J{OMyCTUMOCTh TpUMeHeHHUs (HopMyn upie-
aTBHOTO Ta3a JJI Pa3INYHBIX BUIOB TETUIOHOCHUTENECH B
pEaNIbHBIX YCIOBHUSX.

Bun temonocutens - BoastHoU nap. OCHOBHbBIE TOHSTHS
U COCTOSIHUS, YpaBHEHHE OCHOBHEIX ITPOIIECCOB, B3aH-
MOCBSI3b MEKAY TEPMOJUHAMHUYECKUMH MapaMeTpaMu.
I-S nmarpamma BOJSHOTO Mapa, TEPMOJUHAMHUYECKHUE
TaOJIUIBI BOASIHOTO Tapa.

Bun Termonocutens - BuaxHbiid Bo3ayX. OCHOBHBIE 1O-
HSTHA M COCTOSIHUS, YpPaBHEHHUE OCHOBHBIX MPOIIECCOB,
B3aMMOCBSI3b MEXAY TEPMOJWHAMHUYECKHMHU [apaMeT-
pamu. I-d mnarpamma BIaXXHOTO BO3/yXa.

OcCHOBHBIE TOHSTHSA W 3aKOHBI JIBIKYIIEWCS Cpembl.
Coruto u ero paznuunble TUIBL. CKOPOCTH 3BYKa B JBU-
Kymeiics cpene. Jl03ByKoBoe U CBEpX3BYKOBOE TEUYCHHUE
ra3a v BOASHOTO mapa.

Komnpeccop kak BUA TEMJIOTEXHUYECKOTO yTCPOWCTBA,
WCIIONB3yEeMOT0 B TIOXKapHOM Jiene. OQHO- U MHOTOCTY-
neHyaTele KoMmnpeccopbl. OCHOBHBIE TOHATHS W Pado-
YHe IUKIIBI, YPaBHEHHS ISl pacueTa MOIIHOCTH TPHBO-
JIa KOMITPECCOPOB.

JBurarenu BHyTpeHHEro cropaHus. OCHOBHBIE THITHI U
paboune nukibl. ['paduueckoe npencrarienue Ha P-V u
T-S nuarpammax paOouMxX IMKIIOB Pa3IMYHBIX BHJIOB
JIBUTATENIe BHYTPEHHETO CropaHus. XOJIOAWIbHBIE
ycraHoBKH. OCHOBHBIE THIBI ¥ paboune Nukibl. ['padu-
Jeckoe mpesacTtaBieHue Ha P-V u T-S muarpammax pa-
0OYMX IUKIIOB Pa3WYHBIX BHUJIOB XOJIOAWIHHBIX YCTaHO-
BOK.

[Mapocunossie ycraHoBKU. OCHOBHEIE TTOHSTHS U Pado-
yne IUKIbL. ['padudeckoe npeacrasienue Ha P-V, T-S u
I-S nmmarpammax pabouux NHKIIOB HACATHHONH M JIEH-
CTBUTENILHOW MapOCHIIOBBIX YCTAHOBOK.

OCHOBHbBIE TOHSTHSI M 3aKOHBI XHMMHYECKOW TEepPMOJIH-
HaMuKH. TepMoarHaMHYECKHE NOTCHUHUANBL. YpaBHE-
Hue I'mbbca m I'empmrompna. Tperuit 3akoH TepMoOIH-
HaMUKH (Teopema HepHcTa).

TermromaccooOMeH

OcHoBHble TOHATHA pazaena "TemromaccooOmen".
Bup temnooOMeHa - TEIIONPOBOIHOCTh. 3akoH Dypee.
3akoH Dyphe A IDIOCKOM OTHO- W MHOTOCIOWHOM
creHku. 3akoH Dyppe ms IMIMHIPUIECKOW OIHO- U
MHOTOCJIOHHOM cTeHKH. 3akoH Dypbe s chepruiaeckoit
OJIHO- ¥ MHOT'OCJIOMTHON CTEHKH.
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Temmonepenaya kak KOMOMHHUPOBAaHHBINA IPOIECC, CO-
CTOSIIUI W3 OCHOBHBIX BHIOB TEIJIOOOMEHA. 3aKoH
Hprorona-Puxmana nyisi MmiIoCKoW, HWIMHAPUYECKOM M
chepruecKoil 0OIHO- U MHOTOCJIOMHBIX CTCHOK. YpaBHe-
HUE TeIulonepenaun JUIsl TUIOCKOM, IUIMHIAPUYECKON U
chepryeckoit 0JHO- 1 MHOTOCIIOWHBIX CTEHOK.

Teopust nogo6us. OcHpBHBIE TEOPEMBI TEOPUU TTOAOOUSI.
Kputepuu nomobus. Kpurepuansusie ypaBHenus. [Ipu-
MEHEHHE TeOpUr MOM00us IS HaXOXKACHUS TEIUIOBOTO
MOTOKA PA3JIMYHBIX BUJOB KOHBEKTUBHOTO TEIIOOOME-
Ha. Bup TemnooOMeHa — KOHBEKTHBHBIN TEIIOOOMEH.
CBoOogHast W BBIHYXKIEHHas KOHBeKHIWsA. (OCHOBHBIE
YCJIOBHSI U YPAaBHEHHUSI Pa3BUTHUSI KOHBEKTUBHOIO TEILIO-
oOMmeHa . BeiBoJ ypaBHEHHS TEII000MEHa.

JlyumcTeril TemooOMeH Kak OCHOBHOW BHJI TEIII000OMe-
Ha pu noxkape. OCHOBHBIE MOHSATHUS U 3aKOHBL. 3aluTa
oT usnyudeHus. M3nydenue raszos. PacueTr 3xpaHHOM 3a-
HIMTBI OT TEIJIOBOTO W3NydeHus. Pacuer terumooOMeHa
W3JIy4€HHEM B MOTJIOMIAIOIICH U U3IIydarollel cpeae.
Hectanmonaphass  temionpoBoAHOCTh.  I[IpuMenenue
TEOpHH MOJO0MsS B Cly4ae HeCTAIHOHAPHOHN TeIIONpo-
BOAHOCTU. Vcmonp3oBaHME AuarpaMm B3aWMOCBSI3HU
kputepues Bl (buo) u Fo (DPypse) ¢ Temmeparypoii Te-
Ja.

3 | IIpompiniennass  Temio- | HazHauenwue, kiaccudukanms ¥ CXeMbl TETTIO0OMEHHBIX -
SHEpreTHKa anmapartoB. [IpuHIMI pacueTa TEIIOOOMEHHBIX ammapa-
TOB. KOHCTpYKTHBHEBIHN 1 MOBEPOYHBII TEIJIOBBIE pacue-
ThI TETJIOOOMEHHBIX ammnapatoB. CpeqHUi TeMIeparyp-
HbI Hamop. IIpombllIeHHBIE KOTENbHBIE YCTaHOBKH.
TensoBble MEKTPOCTAHLINH.
OcHOBHBIE TIOTpeOUTENN TEIUIOTHL. [IpoGiiemMa 3amuThl
OKpY>Kalolel cpelsl OT BbIOpoca MPOIYKTOB TOPEHUSI.
XapaKTepUCTUKH OCHOBHBIX 3arpsi3HSIOIIMX BEILECTB.
OCHOBHBIE METOJbl OYHCTKH IPOJYKTOB TOPEHHUS OT
BPEHBIX BBHIOPOCOB. . BTOpWYHBIE SHEpreTHUecKue pe-
cypesl (BOP). Uctounnku BOP u ux ucnonbs3oBanue.
5.2. Jlabopamopmwiii npakmukym:
5.2.1. Ounas popma obyuenus
Koun-Bo
Ne HaumenoBanue pasnena o
i MCIMILTHHb (MOTyIs) Tema u coneprkanue 1a00paTopHON pabOTEI aKas.
4acoB

1 | Hccnenosanue mponeccos | OmnpeneneHue KOJIUUECTBA TEIUIOTHI, TEMIEpaTyphl 3a 4

BO BJIQXHOM BO3/yXe Kasmopudepom, CymMiIKoi ( MO «MOKPOH» M «CyXOi»
tepmonape. M3mepeHne pacxoga BO3ayxa, OMpPeaeIeHUe
paboTHI, KOJIMYECTBA BJIard, yHOCUMOil 1 KT CyXoro Bo3-
nyXa.

2 | Onpenenenne  rtertonpo- | Mi3mepenue Temneparyp ¢ IOMOLIbIO T€PMOIAp, OIpe- 4
BOJIHOCTH  TEIJIOU30JISLH- | JIeJIEHUE IUIOTHOCTH TEMJIOBOrO IOTOKA uepe3 JIONOJIHU-
OHHOTO MaTepuana TEJIbHYI0 CTEHKY, KOX(QQHUUIMEHTHl TEMIO0TAaYr OT
METOJ/IOM JIOTIOJTHUTENBHOW | CTEHKH K HapyXXHOMY BO3IyXY, TEPMHUYECKHX COMPO-
CTEHKHU THBJICHUH.

3 | Onpenenenne xodpduum- | zmMepenue cuibl TOKa M HAIlPaBICHUS, TEMIIEPaTypbI 4
€HTa TEIUIOOTAAYM JUIS TO- | CTEHKH B OTAETBbHBIX TOUKaX TPyOBl, TeMIepaTypsl BO3-
PHU30HTAIILHON nyxa. OnpezeneHue JIydlucToro TeIIoBOro MoToOKa MEeX-

TpyObl 1npu  cBOOOAHOM | Ay TeJaMH M KOHBEKTUBHOI'O TEIUIOBOTO IIOTOKA.
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KOHBEKIIMU

4 | Onpenencure kodhdunu- | M3mepstores pacxos BOAbI Yyepe3 TEINIOOOMEHHHK, TEM- 4
€HTa TEeIUIoNepeaay B Ia- | mepaTypa BOIbl Ha BXOAE W BBIXOZE, TEMIIEpaTypa Ha
POBOISHOM  TEIUIOOOMEH- | TIOBEPXHOCTH cTeHKH. Ompe/iesieHre TEeIIOBOr0 MOTOKA.

HUKE Ompenenenne kodpduImenTa TEIIOOTAAYN OT IMapa K
Hapy>KHOH CTEHKHM TEIJIOOOMEHHUKAa M OT CTEHKH K
HarpeBacMou BOJE.
5.2.2. Ouno-3aounas ¢hopma ob6yuenus
Kon-Bo
Ne HaumenoBanue paszaena N
Tema u conepkanue 1a00paTopHO pabOTEI aKas.
n/n JUCLMITIINHBI (MOAYJIA)
9acoB

1 | UccnenoBanue mponeccos | OnpeneneHue KOIUYECTBA TEIUIOTHI, TEMIEPAaTyphl 3a 2

BO BJI&JXHOM BO31yX€ KanopudepoMm, CYymHIKOH ( MO «MOKPOH» M «CyXOiD»
tepmonape. MamepeHue pacxoaa Bo3ayxa, ONpeaeIeHe
paboThI, KOJIMYECTBA BJIard, YHOCHMO# | KT CyXOro Bo3-
Iyxa.

2 | Onpenenenue  Temionpo- | Mismepenue temmeparyp ¢ MOMOIIBIO TepMoIap, Ompe- 1
BOJHOCTH TEIUIOU3OJISIH- | IeJIeHUE TUIOTHOCTH TETJIOBOTO MOTOKA Yepe3 OTOIHH-

OHHOTO MaTepuana TEJIBHYI0 CTEHKY, KOX(QQHULMEHTHl TEMmIO0TAaYH OT
METOOM [OIIOJHUTENBHON | CTEHKH K HapyXHOMY BO3IYyXY, TEPMHUYECKHX COIPO-
CTEHKU THUBJICHUMU.

3 | Ompenenenne kodpduum- | UzMepenue cuibl TOKa W HAIlPaBICHUS, TEMIIEPATypPhI 2
€HTa TEIUIOOTAAYM JUIS TO- | CTEHKH B OTAEIbHBIX TOUKaX TPyObI, TEeMIEpaTypsl BO3-
PHU30HTAIILHON nyxa. OnpezesneHue JIyqYiucToro TeII0OBOro MOTOKa MEX-

TpyObl TpH  CBOOOAHOW | Ay TelIaMU M KOHBEKTHBHOTO TEIUIOBOTO MOTOKA.
KOHBEKIIUU

4 | Onpenenenne ko3h¢unu- | M3mepsrores pacxo BOIBI 4epe3 TEIII000MEHHUK, TEM- 1
C€HTa TCIUIONCpEAauu B IIa- | I€paTypa BOAbI Ha BXOJC MW BBIXOAC, TEMIICpATypa Ha
POBOJISTHOM  TEIUIOOOMEH- | TIOBEPXHOCTH cTeHKH. Ompe/ielieHre TeIIOBOrO MOTOKA.

HHKE Omnpenenenne ko3(pUIMEHTa TEIUIOOTAAYM OT IMapa K
Hapy>KHOH CTEHKHM TEIJIOOOMEHHMKAa M OT CTEHKH K
HarpeBacMou BOJE.
5.2.3.  3aounas popma obyuenus
Kon-Bo
Ne HaumenoBanue paznena .
Tema u conepkanue 1a00paTopHON pabOTEI aKas.
n/m JTUCTIMITIIMHBI (MOJTYJIS)
4acoB
Onpenenenne KOJIMYECTBA TEIUIOTHI, TEMIIEpaTyphl 3a 2
1 UccnenoBanue mpoueccos ped 9 » TCMIICPATyphI 3
K )41 M ITHUJIKOHU II MOKpOHN» H )5
BO BIXKHOM BO3TyXe ajopudepoM, CymHIKOH ( MO «MOKPOH» U «CYXOu»
TepMonape. MizmepeHne pacxoaa Bo3ayxa, ONpeaeeHue
paboThI, KOJIMYECTBA BJIard, yHOCUMOil 1 KT CyXoro Bo3-
0 yxa.
npejieNieHne  TEeTuIonpo-
ped PO~ | Ysmepenne Temmeparyp ¢ MOMOIIBIO TepMoIiap, Ompe-
BOJIHOCTH  TETUIOU30JISIIH-
JieJieHHE TJIOTHOCTH TEIUIOBOTO MTOTOKA Yepe3 JOTMOIHH-
HHOT'O MaTepuaa
OHHOTO °p . | TCJIbHYKO CTCHKY, KOB(i)(bI/IHI/IeHTBI TeriooTaadm oOT
METOAOM JOMOJHUTEIBHOU
CTEHKH K Hapy>KHOMY BO3AyXYy, TEPMHUYECKHUX COIPO-
CTCHKHN o
TUBJICHHUH.
5.3. Ilepeuenv npakmuueckux 3aHAmMuu.

Y4eOHBIM MJIaHOM MPAKTUYECKHUE 3aHITHSI HE IPETyCMOTPEHBI.
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5.4. I'pynnogvie koHcyrbmayuu no Kypcosvim pabomam/Kypcosbim npoeKmam
(npu HanuuUU BbIOEIEHHBIX YACO8 KOHMAKMHOU pabomvl 8 yueOHOM niane)
Y4eOHBIM TIJIAHOM TPYIIIOBBIC KOHCYJIBTAIIMHA MO KYPCOBBIM PabOTaM/KypCOBBIM MPOEKTaM HE

PElyCMOTPEHBI.

5.5. Camocmosmenvhas paboma
55.1. Ounas ¢popma obyuenus:
Kon-Bo
Ne HaumenoBanue paszaena
i SMCLIATLTHHBL (MOTyJ1s) Copnepxanue paboTbl aKas.
94acoB
1 | TexHuyeckas TepMOoauHa- | BpimonHeHHe nOMaNIHEro 3aJaHusl IO pacyeTy LUKJa 12
MHKa BOJISTHOT'O T1apa M pacyera mpolecca UCTeYEeHUs BOISTHO-
ro mapa uepes corio JlaBasus 1 KOHCTPYHPOBAHHUHU TOTO
CcoIIa.
2 | TemmmomaccooOmMeH BrmonHerne momantHero 3aaHHs 1O PAacyeTy TeIUIo- 12
nepeaayn yepe3 NWIHHAPHUECKYIO CTEHKY.
3 | [IpoMmebinieHHas Temno- IIpoMBINUIEHHBIE  TEIUIOOHEPIETUYECKUE  YCTAHOBKH. 7
SHEpreTHKa OHepropecypcsl U npobiiema ux ucnoias3oBanus. Opra-
HUYECKUE U siAepHble TOIuMBa. OCHOBBI SHEPrOTEXHO-
soruu. I BTOpUYHBIE 3HEPTOpeCypChl. DHEPTeTHUECKUI
METOJA TEPMOAWHAMHUYECKOTO aHaju3a 3HEProTeXHOJO-
rudeckux cxeM. (OCHOBHbBIE HAIIPaBICHUS SKOHOMUU
sHepropecypcoB. [loBbimieHre 3QHEKTUBHOCTH HEpPre-
TUYECKOTO M JHEPrOUCIIONB3YIOIETO O000PYAOBAHHS.
CHmXeHHe HEPrornoTepb, COBEPIICHCTBOBAHUE yUeTa U
HOPMHPOBaHHE PACcX0/1a JHEPTOPECYPCOB.
55.2.  Ouno-3aounas ¢hopma obyuenus:
Kon-Bo
Ne HaumenoBanue paznena
i MCIMILTHHb (MOJTyIs) Conepxanne pabOThI aKaj.
9acoB
1 | TexHnueckas TepMoAnHa- | BpimosHeHne nOMalIHEro 3aJaHus MO pPacyeTy LHKIa 18
MUKa BOJISTHOT'O T1apa M pacyera mpolecca UCTEYESHUs BOJISTHO-
ro napa uepes comio JlaBasust 1 KOHCTPYUPOBaHHUHU 3TOTO
coria.
2 | Tenmomaccoobmen BrmonHenne nomanrHero 3aJaHus MO PacyeTy TeIulo- 18
nepeaayn yepe3 NWIHHAPHIECKYIO CTEHKY.
3 | IlpoMsbinuieHHas TEILIO- IIpoMbIILITICHHBIE  TEIUIOSHEPreTUUECKUE  yCTaHOBKH. 11
SHEpreTHKa OHepropecypcsl ¥ npobiiema ux ucnoib3oBanus. Opra-
HUYCCKHUE U AJNCPHBIC TOIUIMBA. OCHOBBI OHEProTexHO-
soruu. VI BTOpHYHBIE 3HEPTOPECYPCHl. DHEPTETHUECKUI
METOJ TEPMOAWHAMHUYECKOT0 aHaju3a 3HEProTeXHOJO-
THYCCKHUX CXEM. OcHOBHBIE HarpaBJICHUA SKOHOMHU
sHepropecypcos. [loBeimieHue 3QPeKTHBHOCTU SHEpre-
TUYECKOTO M SHEPrOMCIIONB3YIOIIEr0 000PYAOBaHHMA.
CHmKXeHHe HEPrornoTepb, COBEPIICHCTBOBAHUE YUETa U
HOPMHPOBaHHE PACX0J1a JHEPTOPECYPCOB.
55.3.  3aounas hopma obyuenus:
Kon-Bo
Ne Haumenoanue pasznena
i SMCHHILIHHB! (MOJYJI5) Conepxanne paboTbl aKa.
4acoB
1 | Texuuueckas TepMoArHa- | BbIMIOJIHEHHWE TOMAIIHEr0 3aJaHUsl MO pacueTy IHUKIIa 22

MHKa

BOJSAHOIO Imapa U pacdeTa rnmpouecca NCTCUYECHUA BOJAAHO-
TO mmapa 4epe3 COoIio JlaBansa u KOHCTPpYHUPOBAHUU DTOTO
CoILja.
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2 | TemomaccooOMeH BrinmonHenue gomaiHero 3agaHus MO PacueTy TEIUIo- 22
nepeavn 4epes3 IMTHHAPHIECKYIO CTEHKY.
3 | [IpomMbimiennas Temno- [IpoMBIIUTIEHHBIE  TETUIORHEPTEeTUYECKHE  yCTaHOBKH. 18
SHEpreTHuKa DHepropecypcsl U MpobiieMa uxX ucroib3oBanus. Opra-

HUYECKHE W sijepHble TorumuBa. OCHOBBI SHEPrOTEXHO-
noruu. VI BTOpHYHBIE 3HEPTOPECYPChl. DHEPTEeTHUECKUN
METOJ TEPMOJMHAMUYECKOTO aHAM3a SHEPrOTEXHOJO-
rudeckux cxeM. (OCHOBHbBIC HANpPABICHUS JKOHOMHHU
sHepropecypcoB. [loBeimierne 3 GeKTUBHOCTH dHEpre-
TUYECKOTO ¥ JHEPTOUCIONB3YIOMEr0 000pyAOBaHUS.
CHIDKEHHE SHEPronoTeph, COBEPIICHCTBOBAHUE yUeTa U
HOPMHPOBaHUE PacX0/1a YHEPTOPECYPCOB.

6. IlepeyeHb y4eOHO-METOAMYECKOT0 O0ecIeYeHUs IJIA CAMOCTOSITeIbHOW padoThl 00yua-
HOIIMXCH 110 TUCUHUILIMHE (MOIYJII0)

B camocTosiTensHOM paboTe MCHOIB3YIOTCS yueOHbIE MaTepUallbl, yKa3aHHbIE B pasjene 8

B BHUJEC OCHOBHOM U JOTOJHUTEIBHOM y4eOHOW JUTEpaTyphl, HMMEIOUICHCS B HAy4HO-
texuudeckon ouommoreke HUY MI'CY u OBC ACB, a Takke METOIUYECKHE PEKOMEHIAIUN 1
yKa3aHusl.

CamocTosTenbHas paboTa CTyAeHTa BKIIOYALT:

®  CaMOCTOATENbHOE M3Yy4YEHUE CTYIACHTOB Pa3/eioB AUCIUIUIMHBI C TTIOMOIIBIO CIEIH-
aJbHOW TEXHUYECKOM nuTepaTypbl 1 UHTEpHET-PECYPCOB,

® TMOATOTOBKY K MEPOMPHITHIM TEKYIEro KOHTPOJs (BBIMOJIHEHHE KOHTPOJIBHBIX pa-
00T, 3amuTa Ja00paTOPHBIX padoT).

® TIOArOTOBKY K IPOMEXKYTOUHOM arTrecTanuu (3a4eT) Ha OCHOBE JICKIIMOHHOTO Mate-
puana, a Takke Marepuaina, H3y4eHHOTO CaMOCTOSTEIbHO.

7. MOH] OLIEHOYHBIX CPEJCTB /AJIs IPOBeIeHUsI MPOMEKYTOUHOI aTTecTAlNU 00y4al0IMX-
¢Sl 10 AMCUUIJIMHE (MOAYJIIO0)

7.1. llepeuenv komnemenyuil ¢ yKazanuem 3manos ux oopmuposanus 8 npoyecce 0C80eHUsl
00pazoeamenvbHolU NPOSPaAMMbL

Ha npumepe ounoil hopmel 06yuenus

Oransl GopMUPOBAHUST KOMIIETEHIIHI (pa3zienbl TEOPETHIECKOTO 00yUeHHS)
Kox xomrre-
TEHLIUU
10 OrOC 1 2 3
OIIK-1 + + +
HK'14 + +
7.2. Onucanue noxasameneu u Kpumepued oyeHUu8aHus KOMNemeHyuil Ha pasiudHblx dma-

nax ux d)OpMUpO@ClHMﬂ, onucarue wmKal OyeHUBaAHUA
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7.2.1.  Onucanue noxazameneil u opm oyeHUBaAHUsL KOMNEMeHYULl
dopma orieHMBaHUS E y
° Texymmit IIpomexxyrounas s 5
=
=

= TMokazaTenn KOHTPOJIb aTTecranus 2 =
=1 OCBOECHUS - © 55
= < a, S E
o (Kon moxka- Z < ==
o 3arens 5 5 S E) c:) g
Z OCBOEHHUS) 2.Q « < o Z
25 =Ry = o 5 =
=St o) = o <
o < O A

S S ')

1 2 3 4 5 6

OIIK-1 31 + + +

Vi + + +

Hl + + +

[IK-14 32 + + +

H2 + + +

HUTOI'O + + + +

7.2.2.  Onucanue wkanwl u Kpumepues oyeHUBAHUs OJisk NPOBEOCHUS NPOMENCYMOYHOLL

ammecmayuy 00y4aWUxXcs o OUCYUnIUHe (Mooyir) 6 popme Ik3amena
DK3aMeH y4eOHbIM IJIAHOM HE IIPEyCMOTpPEH.

7.2.3.

KypcoBoil npoekT yueOHbIM IJIaHOM He TPEeTyCMOTPEH

Onucanue wkanvl u Kpumepues OYeHUBAHUs 01 NPOBEOEHUS. NPOMENCYIMOYHOU
ammecmayuy 00y4aWUXcs no OUCYUnIuUHe (Mo0oyi) 8 hopme 3awumsl Kypco8o2o npoeKma

7.24. Onucanue wkanvl u Kpumepues oYeHUBAHUs OJisl NPOBEOCHUS. NPOMENCYMOYHOLL
ammecmayuu 00y4arowuxcs no oucyuniune (Mooyir) 8 hopme 3auema
Kon mokasa- OrneHka
TCJIst ONCHH- He 3aureno 3auTeHo
BaHUsI

31 OOyuaroniuiicsi He 3HaeT OCHOBHBIE 3aKOHBI| O0YyJalOIHiicss 3HAET OCHOBHBIE 3aKOHBI U
" ONIpCACJICHHUA TCPMOAUHAMMNKHU, TCIIJIOIC-|ONMPEACIICHUSA TEPMOANHAMUKH, TCILUIONCPEC-
penaun. Ja4u
OOyuaroniuiicsi He yMeeT IPUMEHATh MeTO-| O0yJaroNuiicss yMeeT MPUMEHSITh METOJIbI

Vi JIbl MaTEMaTHYECKOr0 aHajiu3a M MOJCIH-|MaTeMaTHYeCKOro aHalik3a W MO/JICINpOBa-
pOBaHHs JUIs PELICHHs 3a1ad [0 OCHOBaM|HHs Ul PEIICHUs 3a]a4 [0 OCHOBaM TEILIO-
TCINIOTEXHHUKHU. TEXHUKU.
OOyuaromiuiics He UMeeT HaBBIKOB 0(opM-|O0yUaroMiCsS UMEET HABBIKU O(QOPMIICHHS

H1 JICHHs1 Pe3yJIbTATOB PELICHHs 3a/1au B 00J1a-pe3ysIbTaToB PeIleHuUs 3aa4 B 00JIaCTH Terl-
CTH TCIIJIOTCXHHUKHU. JJOTEXHUKHU.
OOyuaronuiicss He 3HaeT MeToAbl M cpel-|OOyJarolunicst 3HAaeT METOJbl U CpelCTBa
cTBa (PU3MUECKOrO M MATEMATHIECKOTO MO-|(U3MIECKOr0 M MaTeMaTHIEeCKOTO MOJIEIH-

32 ACIIMPOBaHuA UIA PCIICHUA 3aJayd IO TEX-pOBaHHA Jid PCHICHUA 3ajiad 110 TEXHHUYC-
HUYECKOH TEepPMOJMHAMHKE, TEIUIOMACCO-|CKOM TepMOJMHAMUKE, TEIIIOMAacCOOOMEHY,
00MeHy, a TakKe B 00JaCTH MPOMBINUICH-|a TAKXKE B 0OJACTH MPOMBIIIICHHOH TEIuio-
HOH TCIIJIOOHCPICTUKH. OHEPTCTUKH
OOGy4aromuiicss He MIMEET HABBIKOB UCIOJb-|O0YYarONMiACsS UMEET HAaBBIKM HCIIOJIB30Ba-

o 30BaHMsl YHHBEPCAJIBbHBIX MPOrPAMMHO- | HHS YHUBEPCAIIbHBIX HPOrpaMMHO-

BBIYHCIHUTCIBHBIX KOMIIJICKCOB IIPUMCHU-
TCJIBHO JJId TCIIJIOTCXHUYCCKUX PACUCTOB.

BBIYHUCIMUTCIIBHBIX KOMIIUICKCOB IIPHUMCHH-
TCIIbHO AJId TCIINIOTCXHUYCCKUX PACUCTOB.
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7.3. Tunosvie KOHMpPONbHLIE 3A0AHUS UNU UHbIE MAMEPUAbl, HeoOXooumvle Olisl OYEHKU
3HaAHULL, YMeHUll, HaABbIKO8 U (UNU) onbima OesimelbHOCMU, XapaKmepu3yiowux 3manst Gopmu-
POBaHUS KOMNEmeHyuu

7.3.1.  Texywuii KoHmpos

IIpumepul 6onpocos 01 3awumul KOHMPOILHOU padOmMblL:

1. Is-mmarpamma BoasHOTO mapa. OmpejaeneHHEe TEIIOTHI M PadOTHI IS pa3IHMYHBIX
IPOLIECCOB U3MEHEHHS COCTOSIHUS BOJISIHOTO Hapa.
Kak onpenensiercss TeopeTuyeckasi CKOpoCTb UCTEUEHUS 7
Kak onpenensiercst neficTBUTENbHAs CKOPOCTh UCTEUEHUS?
Kak onpenensiercst ckopocTHON K03 durment coruia?
Kaxk onpenensiercs repmuueckuit KII/I nukna Penkuna?
Kak onpenensiercst KpUTU4ECKOE JaBJIEHUE B TOPJIOBUHE coIuia ?
Yro Takoe JpoccenupoBaHue napa
Kak onpenensiercs ko3pHUIMEHT TeIuIonepeaadn sl TUIOCKON U IMIMHAPHIECKUX

NG~ wWN

CTEHOK?

9. Yro Takoe TepMUUECKasi IPOBOIUMOCTb U TEPMHUUECKOE COMPOTUBIICHUE?

10. Kak ompenensercss TeMnepaTypbl OBEPXHOCTEH OTIENBHBIX CIOEB MHOIOCIOWHOM
LIWIMHJIPUYECKON CTEHKU?

11. Yo Takoe KpUTUYECKUI TUaMeTp U30ISLUN?

12. IlpaBuia BeIOOpa TEIUIOBOH M30JIALIUH.

IIpu ycrnoBuM NpaBUIIBHOTO BBIIOJIHEHUS CTYACHTOM JIOMALIHUX 3aJJaHUN OH JIONyCKaeT-
Csl K ciaue 3a4era.

IIpumepul 6onpocos 0a 3awumaol 1a60PAMOPHBIX PAOOM.:

Yrto Takoe UCTUHHAS TEIJIOEMKOCTh? MaccoBasi, MOJISIpHAS TEIIOEMKOCTb.

Kaxk onpenensiercss 00beMHBIN pacxo] BO3yXa Yepe3 KaJopuMeTp?

Yro Takoe nzobapHas U H30XOpHas TEMIOEMKOCTh?

Urto Ha3bIBacTCS BIAKHBIM Bo3ayxoM? Id-auarpamma BiIakHOTO BO3/yXa.
XapakTepuCTUKH BIAXKHOTO BO3/yXa: OTHOCHTENbHAs BIIAXKHOCTb, BJIAroCOAEpIKa-
HUE, SHTAIBIHS, TEMIEPATyphl TOYKH POCHI 1 MOKPOTO TEPMOMETpa, MaPIUAIBHOE JIaBIICHUE
napa.

orwdPE

6. Kakue mporeccel mpoucxomit B Kamopudepe, cymwibHON kamepe? M3o0pakeHue
IIPOLIECCOB U3MEHEHMSI COCTOSIHUS BIAXKHOTO BO3AyXa.

7. YpaBHeHue TemioBoro Oananca. CocTaBisIONIME TEMJIOBOrO OanaHca U UX OIpese-
JICHHE.

8. TemmonpoBogHOCTE. 3aKoH TerionpoBogHOCTH Dypbe. ['pagmeHT TeMmepaTypsl.
TepMuueckoe COpOTUBIICHHUE.

9. MBHOroC/I0iHBIC IJIOCKHE CTEHKHA. JKBUBAICHTHAS TETUIOTIPOBOIHOCTD.

10. VpaBHeHHE TEMJIONPOBOAHOCTU JJS LUMIMHApUYECKON creHku. Kputnueckuil nua-
METp UMUINHIPUYECKON CTEHKH.

11. MeroJ AONOIHUTENBHON CTEHKH.

12. Temnoornmaua. Koadpdumment temmootmnaun. 3akoH Ttemioornaun (HeroToHa-
Puxmana).

13. Kak uzMepsroTcs TeMIepaTypsl Ha MOBEpXHOCTH cTeHKH? Kak ycrpoeHa Tepmomnapa?

14. KoOHBEKTHBHBIH U JIyYUCTHIH TEIIOBBIE TIOTOKH.

IIpumepul 3a0au KOHMPOALHBIX pabom

1. B 3akpbIToM cocye o0bemMoM V HaxOoauTCsl ABYOKHCH yriiepoaa npu Piu t;. ['azy co-
00I11aeTCst KOJIMYECTBO TEIJIOTHL, paBHOE Q. OmnpenenuTs TeMIepaTypy 1 JaBJIeHUE IBYOKUCH
yriaepoja B KOHIE Iporecca. TemioeMKoCcTh ra3a CYuTaTh NOCTOSTHHOM.
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2. B TpyOKkax BO3IyXOIOIOTpeBaTelIs MaporeHepaTopa MpoTeKaeT BO3AyX B KOJIMYECTBE
Vy (MpuBeIeHHBIN K HOpMaJIbHBIM yclioBUsAM). Ero TemmniepaTtypa Ha Bxone 1;. KakoBa Temmepa-
Typa BO3/7yXa Ha BBIXOJIE U3 BO3yXOIOJOTPEBATENs, €CIIM TOTIOYHBIE Ta3bl COOOIAIOT BO3AYXY
KOJIMUYECTBO TerioThl Q? Onpenenuts paboTy pacliupeHus BO31yXa, KOTOPYIO OH COBEpILAET B
teuenun 1 gaca. [Iporecc mogorpesa Bo3ryxa cuuTaTh H300apHBIM, IporcxosamuM npu P=0.1
MlIla. [ToTepssiMu TEIIOTHI B OKPYKAIOIIYIO Cpelly MpeHeOpeyb.

3. Bo3znyx B konnuectBe V npu temnepatype t u qaBnenuu P nocrynaer B koMiipeccop,
I7Ie CXKUMAeTcs, a 3aTeM MPOTEKAeT MEXKAY TPyOaMH XOJIOIUIbHUKA, B KOTOPBIX TBUKETCS
oxJjaxjaemas Boja. OnpeaenuTs pacxo/l BOJIbl, €CJIM Ha BBIXOJE U3 KOMIIpECCOPA BO31yX UMEET
napameTpsl t; u P1. Temneparypa Bo3ayxa 3a xonoamibaukom 40°C. Boga narpesaercs na 20°C.

4. B skpannyio TpyOy MapoBoro Kotja nocTynaer M Kr/4 BoJibl U TEMIIEpaType
HachleHus. HaliTu mioTHOCTh BhIXOAAIIEH U3 TPyOBl HApOBOSTHON CMECH, €CIIH JAaBJICHHE B
kotiie P, a remoBocipusitie TpyOsl (; U3MEHEHHEM JaBJICHUS 110 BBICOTE MPEeHeOpeyb.

5. CranpHOU IMIHHAPHYCSCKHUI pe3epByap auamerpom D u mmnHHOM | 3an01HEeH cCyXxum
HaCBIIIEHHBIM ITapoM c JasiieHueM Pi. K pe3epByapy noaBoauTcss HEKOTOPOE KOJIUYECTBO TETI-
JIOTHI, B PE3yJIbTATE UEro AaBlieHUE yBenuuuBaercs 10 Po. Onpenenurs KOHEUHYIO TEMIIEPATypy
rapa 1 KOJIMYeCTBO MOJIBEICHHOIO TEILIA.

6. HauanpHOE COCTOSIHME BIIQYKHOTO BO3JlyXa IPH aTMOC(HEPHOM JaBJICHUH 3a/1aHO Tapa-
MeTpamu to 1 ¢. Bo3ayx oxnaxnaaercs 1o temnepaTypsl t. OnpenenuTb CKOIbKO BJIard BHIXOJUT
13 KQXJ0ro KUjiorpamma Bo3yxa.

7. VineanbHBIH TOPIIHEBOI KOMIIpeccop cxnmaeT VM /4 Bosayxa (B nepecdere Ha HDY)
¢ Temneparypoil t; ot P; 1o P,. Onpenenuts MOIIHOCTD, 3aTpavyuBaEMyIO Ha PUBOJ KOMIIPEC-
copa M TeMIlepaTypy I'a3a Ha BbIXOJIE U3 KOMIIpECCOpa, €CIH CKAaTHE MPOUCXOUT anabaTHO.

8. ABYyXCTyNEHYaThli MOPIIHEBOW KOMIIPECCOP CKUMAET BO3AYX OT JABJICHUS
P1=0.0981MIla no naBnenust P,=5.88MIla. Cxatre mosmrporiHoe ¢ mokasarenem N=1.25.
HavanbHas Temneparypa Bo3ayxa t1,IpoM3BOIUTENBHOCTh KOMIIPECCOPA Vm/u. Onpenenutsb
pacxoi BOJbl HA OXJIAXKICHUE HUIMHIPOB U IPOMEKYTOYHOTO XOJIOIUIIbHUKA, €CITU €€ TeMIepa-
Typa BO3PACTAET OT lzy 110 tyx, @ TAKAKE MOIIHOCTD ABUTATENA ISl IPUBOIA KOMIIPECCOPA, €CIU
1,.=0.65.

9. IMapoTypbuHHas ycTaHOBKa paboTaeT 1o MUKy PeHKkHHA ¢ HaYalbHBIMU TapaMeTpaMu
P1 u t;. laBnenne B konaencarope Py. Onpenenuts Tepmudeckuit KI1J[ nukna Penkuna u cpas-
HUTh ero ¢ TepmudeckuM KIIJI nukna KapHo B TOM e MHTEpBase TeMIeparyp.

10. Ompenenuthb, KaKoil TOJKHA OBITH TEMIIEpATypa mapa rnepej BXoJ0M B TypOuHy, ec-
T €ro JaBjeHue npu 3ToM Pi, naBnenue B koHAeHcaTope Py, a BIa)KHOCTB napa Ha BBIXOJIE U3
TypOUHBI HE JI0JHKHA MPEBHIIATH .

7.3.2.  Ilpomescymounas ammecmayusi
[TpomexyTouHasi aTTecTanus MPOBOJUTCS B COOTBETCTBUHU C IlojokKeHHeM O TeKyIeM KOH-
TPOJIE U IPOMEKYTOUHOM aTTECTALNH.

IIpumepnsvie sonpocul 04 3auema.
1. Tepmoaumnamuueckas cuctema. PaGodee teno. Tepmonunamudeckue nmapameTpsl. PaBHo-
BECHOE I HEPABHOBECHOE COCTOSHHUS.

2.  PaBHOBecHBIE M1 HEPABHOBECHBIE MTPOIECCHI. TepMOIMHAMUYECKUE TUArPAMMBI.

3. Uneanwublii ra3. YpaBHeHue coctosiHU. ['a30Bast mocTosHHAS.

4. Ta3zoBbeie cmecu. CriocoObl 3a1anus cMecH. [lapiuanbHoe JaBieHue U MapluuaibHbI 00b-
em. [TapameTpsl COCTOAHMSA ra30BOM CMECH, ra30Bas OCTOSIHHAS, MOJIEKYJISIPHAs Macca.

5. IlepBblii 3aKOH TEPMOAMHAMHUKH.

6. IlowsaTus paboThl, rpaduveckas HHTEPIPETAIIHS.

7. Tennora TepMOAMHAMHYECKOTO IMpolecca. DKBUBATCHTHOCTh TEIUIOTH M paboThl. Termo-
€MKOCTb, BUJIbl TEIUIOEMKOCTH.



9.
10.
11.

12.

13.
14.

15.
16.
17.
18.
19.
20.

21.
22.
23.
24.
25.

7.4.
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Buytpennss sneprus. @yHkuuu mnporecca U QyHKIMU COCTOSIHUA. BHYTpeHHSS sHEprus
UJCAIBHOTO rasa.

OHTanbnusl. AHAJIUTUYECKOE BBIPAKEHUE IIEPBOTO 3aKOHA TEPMOJANHAMUKH.

AHanu3 TepMOAMHAMUYECKUX IpoueccoB. Llenu u 3anaun.

N30x0pHbIN, N300apHBIA, U30TEPMHUECKUI M anuabaTHBIA MpoIecCchl. YpaBHEHUS Mpo-
neccoB. M3obpaxenue B p-v auarpamme. PacueTHble BbIpaKeHUS U1 TEIUIOTHI U pPaOOTHI.
[TonutpornHeie mpoueccsl - obmast popmMa 4acTHBIX MPOIECCOB. YPaBHEHUE IMOJIUTPOIIBI.
Tennoemkocts npouecca. Ilokazarens monuTpoONsI.

CBs13b TTOKA3aTeIsl MOJUTPOIIBI ¢ (PU3HUECKON CYITHOCTBIO Mpoliecca.

Bropoii 3akon TepmoauHaMuku. OcHOBHBIE (HOpMYITHPOBKU. Dusndeckuii cMbIci. CBs3b ¢
paboTON TEIVIOTEXHUYECKUX YCTPOUCTB.

[{ukn TemnoBoro neurarens. OOpaTuMbie 1 HEOOpaTUMbIE IPOLECCHI.

[Muxn Kapro. Tepmudeckui K.I1. 1.

OHTponusi. Pacuer u3MEeHEeHHs SHTPONUU B TEPMOJIMHAMHYECKHUX MPOIECCaX.

T — S auarpamma. AHaNU3 TEPMOJIMHAMUYECKHUX IIPOLECCOB C IPUMEHEHUEM JIHAarpaMMBI.
[Tepectpoiika mpoieccoB U3 p-v AuarpaMMbl B T-s U 0OpaTHoO.

PaboTocrocoOHOCTh TepMOAMHAMUYECKOW cucTeMbl. JKceprusi Teriotrel. ®opmyna [N'yu-
Cromonbl. DKcepreTH4eckuii anaiau3 paboThl MapoBOro KOTIIA.

PeanbHble ra3pl. YpaBHEHHE COCTOSTHUSA.

Bona u BoasiHOIM map. [Iponiecc mapoobpa3oBanus B p-v u T-S.

JKuakocTh B COCTOSIHUM HACBILLEHHS], CYXOM HACBIIIECHHBIN map.

BrnaxxHblil HaCBILEHHBIHN nap, cTeneHb cyxocTu. [leperpeTsiii nap.

CBs13p MEXIy JaBJI€HHUEM U TeMIlepaTypod HachleHus. Teruora (a3oBoro mnepexoja.
Kputnueckue mapaMmerpsl BOJASHOIO Iapa.

Memoouueckue mamepuanel, onpeoenaoujue npoyeoypsbl OYeHUSAHUsL 3HAHUU, YMEHUl,

HABbIKO8 U (Uiu) onvima O0esimelbHOCMU, XapaKmepuzyiowux 3mansl oOpMuposanus Komne-
meHyuu

ATTeCTallMOHHBIE UCIIBITAHUS MTPOBOSATCS MPENOoiaBaTeleM, BEYIIUM JEKIMOHHbIE 3a-
HATUS 110 TaHHOW JUCHMIUIMHE, WK MpernojaBaTeNsiMy, BEAYIIUMH IPAKTHUECKUE U J1a-
6oparopHble 3aHATHs. [IpUCyTCTBHE MOCTOPOHHUX JIUI] B XOJ€ MPOBEACHUS aTTecTalu-
OHHBIX HCHBITAaHUI 0€3 pa3pelieHus] peKTopa WM MPOPEKTopa He JomycKaercs (3a uc-
KJIIOYEHUEM paOOTHUKOB YHHBEPCHUTETA, BBIMOJHSIOMIMX KOHTPOJIUPYIOUIHEe (YHKIUN B
COOTBETCTBUU CO CBOMMHU JOJDKHOCTHBIMU OOSI3aHHOCTSIMH). B ciydae oTcyTcTBUS Be-
IYLEro MpenojaBaTelisl aTTeCTAlMOHHBIE HCIBITaHUS IPOBOJATCS IPENOJaBaTelIEM,
Ha3HaYeHHBIM TUChbMEHHBIM PACIOPsKEHUEM 110 Kadepe.

WMHBanuapl ¥ 111 ¢ OTpaHUYEHHBIMH BO3MOXKHOCTSIMU 3/10pOBbsI, UMEIOIINE HapyILICHUS
OIOPHO-ABUTAaTENBHOIO aIlapara, JOMYCKAIOTCsSl HAa aTTECTAllMOHHBIE MCIIBITAHUS B CO-
IIPOBOXKIEHUN aCCHCTEHTOB-COIIPOBOXKIAIOIIHUX.

Bo BpeMms aTTecTallMOHHBIX MCMBITAaHUM OOydaromuecss MOTYT IMOJb30BaThCS MpPOTrpaM-
MOM yuyeOHON JAMCLUUILUIMHBI, a TAKXKe C pa3pelleHus MpernogaBaress ClpaBOYHON U HOp-
MaTUBHOW JIUTEPATypOH, KaJIbKyJIATOPAMHU.

Bpewmst moarotoBku oTBeTa mpU cAaye 3adyera B YCTHOM (opMe TOHKHO COCTABIATH He
MeHee 40 MUHYT (110 JKeJaHHI0 00YyJaroIerocss OTBET MOKET ObITh JOCPOUHBIM). Bpems
oTBeTa — He Oosee 15 MUHYT.

OreHka pe3y/ibTaTOB YCTHOTO aTTECTAIIMOHHOTO UCIIBITAaHUS OOBABISIETCS 00YydaroM-
Csl B JIEHb €0 MPOBEACHUS.
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8. IlepeueHb OCHOBHOI M JOMOJHUTEILHON y4eOHOIi INTEepaTypsbl, HeOOXOAUMOM 1A

OCBOCHUS IMCHUIIMHBI (MOIYJIs1)

Ne | HaumeHoBaHHe muciiu- ABTOp, Ha3BaHUE, MECTO U3JaHUS, U31ATENb- KommuecTBo Yucno
/n | TOTHHEL (MOIYTISI) B CO- CTBO, TOJI M3/IaHUS YIeOHOI 1 yueOHO- 9K3EMIUIAPOB | OOydarommxcs,
OTBCTCTBHHU C y‘-Ie6HI)IM MeTOI[I/I‘IeCKOﬁ JINTEPATYPHhI, IICYaTHBIX OIHOBPEMECHHO
IIJIAaHOM KOJIMYECTBO CTPAHUIL] I/IB,HaHI/Iﬁ H3yvarouux
JAUCHUIUINHY
(Momynp)
1 2 3 4 5
Ocnognas tumepamypa:
HTb
1 Mupam A.O., IlaBinenko B.A. Texuuueckas 81 200
TEPMOJIMHAMHUKA. TemnomaccoobmeH.
OcHoBbI VYuebnuk. - M.: ACB, 2011 r.
2 TCILIOTCXHUKH Mupam A.O., IlaBnenko B.A. Temmoo6- 30 200
MEHHEBIE anmnaparbl. YueOHoe nocooue.
-M.: MI'CY, 2011 r.
9bC ACB
Jlononnumenvnasn aumepamypa:
HTb
1 Kymnsipes B.1., Jle6enes B.1., [TaBnenko 291 200
B.A., Texauueckast TepMOAUHAMUKA U TE-
nonepenaya . M.:Ctpoituznat, 1986
OCHOBBI
2 TeUIOTeXHUKU Hamokun B.B. Texnuueckas TepMoauHa- 30 200
MHKa H Temionepenaya. 3-¢ usg. M.:
Brrcm.mk.,1980.
3 Temnorexuuka/ ITog pen. A.Il.Backakosa. 30 200
M.: DOueprousnart,1982.
9bC ACB

9. MlepeyeHnb pecypcoB HHPOPMANMOHHO-TEJIEKOMMYHHKAIMOHHOI ceTH « UHTepHeT» (1a-
J1ee — ceTb «IHTepHeT), He0OXOAUMBIX JJIsl OCBOCHMS IV CHUILTHHBI (MO1YJIs1)

Haumenoanue pecypca cetu «MTHTEpHET»

DIIeKTPOHHBIN apec pecypca

«Poccwuiickoe oOpa3oBanue» — (eiepalibHbIN MOPTal

http://www.edu.ru/index.php

HayuyHnas snexTpoHHast 0nbnnoTeka

http://elibrary.ru/defaultx.asp

DnektpoHHas 6ubmroredHas cucrema IPRbooks

http://www.iprbookshop.ru/

QdenepanbHas YHUBEPCUTETCKAs KOMITBIOTEPHAS CETh
Poccun

http://www.runnet.ru/

HNudpopmainonnas cucremMa «EauHOE OKHO IOCTyma K
00pa30BaTEeIbHBIM PECYpPCaM»

http://window.edu.ru/

Hay4no-TexHUUeCKHil )KypHal 0 CTPOUTENBCTBY U apXu-
tektype «Bectank MI'CY»

http://www.vestnikmagsu.ru/

Hayuno-texunueckas oubmmoreka MI'CY

http://www.mgsu.ru/resources/Biblioteka/

Paznen «Kadeapei» Ha odurpansaom caiite MI'CY

http://www.magsu.ru/universityabout/Strukt

ura/Kafedri/

HudopmanmnoHHasi cucreMa Mo CTPOHUTENbCTBY «HOY-
xayc.py»

http://www.know-house.ru

[lopTan 1y apXUTEKTOPOB

http://archi.ru

CailT Hay4YHO-TEXHHYECKOro XypHaia «CTpOUTeNbHbIE
MaTepHabD)

http://www.rifsm.ru/

[pombinuiennsit mopran Complexdoc (0a3a HOpMaTHB-
HOW JTOKYMEHTAIIHH )

http://www.complexdoc.ru/



http://www.edu.ru/index.php
http://elibrary.ru/defaultx.asp
http://www.iprbookshop.ru/
http://www.runnet.ru/
http://window.edu.ru/
http://www.vestnikmgsu.ru/
http://www.mgsu.ru/resources/Biblioteka/
http://www.mgsu.ru/universityabout/Struktura/Kafedri/
http://www.mgsu.ru/universityabout/Struktura/Kafedri/
http://www.know-house.ru/
http://archi.ru/
http://www.rifsm.ru/
http://www.complexdoc.ru/
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10. MeToanueckue yKa3zaHus 1Jisl 00y4alOMMXCs M0 OCBOCHH IO JUCHUILTHHBI (MOTYJIs1)
Opranu3zanus AesTeNIbHOCTH 00y4aroerocs

1. Hamucanue KOHCHEKTa JICKIHMI: KpPaTKo, CXeMaTU4YHO, IMOCIE0BATEIbHO (PUKCUPOBATH
OCHOBHBIC ITOJIOKCHHS, BBIBOBI, (POPMYIUPOBKHU, OOOOIIICHHS, ITOMEYAaTh BaKHBIC MBIC-
JIY, BBIIEIISATH KIIFOYEBBIE CJI0BA, TEPMUHBI.

2. OmpepneneHnue BOMPOCOB, TEPMUHOB, MaTepHasa, KOTOPBIA BBI3BIBACT TPYIHOCTH, ITOME-
TUTh U NONBITATbCS HAUTU OTBET B PEKOMEHAYEMOM JuTeparype. Eciu caMocTosTeNbHO
HE yAaercsi pazobparbcs B Marepuale, Heo0XoauMo c(hopMyIupoBaTh BOIPOC U 331aTh
MIPENOIABATEII0 HA KOHCYJIbTAllUN, HA TPAKTUYECKOM 3aHITHH.

3. Yienuth BHUMaHHE CISAYIONUM MOHITHIM (pabouee Telo, SHTAIbIHS. SHTPOIIHS, BHYT-
PEHsIs SHEPTHs, TEIUIOEMKOCTh H JIp. ).

4. 3HAKOMCTBO C OCHOBHOUM W JOTIOJHUTEIBHON JTUTEPATYPO, BKIIIOUAs CIIPABOYHBIC M3/1a-

HUSL.

Pabora ¢ KOHCIIEKTOM JICKITUH, TOATOTOBKA OTBETOB K KOHTPOJILHBIM BOIIPOCAM.

6. Ilpu moAaroToBke K 3aueTy HEOOXOAMMO OPUEHTHPOBATHCS HA KOHCIIEKTHI JICKIUH, PEKO-

MEHAYEMYIO JINTEPATYPY.

o1

11. Ilepeyenb MHGOPMALMOHHBIX TEXHOJOIMI, HCIOJb3yeMbIX MPH OCYILECTBJIEHUHN 00pa-
30BaTeJLHOI0 Mpolecca Mo JMCHUIINHE (MOYJI10), BKJII0YAs NepeYyeHb MPOrPaMMHOI0
o0ecneyeHus: M HHPOPMALMOHHBIX CIIPABOYHBIX CHCTEM (IIPU HEOOXOTUMOCTH)

11.1.  Ilepeuensv ungopmayuonnsix mexnHoio2utl, UCNONb3YEMbIX NPU OCYUIeCMEIeHUU 00paA30-
8AMENbHO20 npoyecca
He npengycmoTrpensl.

11.2.  [lepeuensv npocpammnoco obecneuenus, UCNOIbIYEMO20 NPU OCYWeCmEIeHUuUu oopa3o-
6amenbHO20 npoyecca
He mpenycMotpeHo.

11.3.  Ilepeuensv unghopmayuoHHvlX CNPABOYHBIX CUCHEM
WupopmaninoHHO-61OIMOTEYHBIE CUCTEMBI

HanmenoBanne UBC DIIeKTPOHHBIN ajjpec pecypca
Hayunast snekTpoHHast 6MOInoTeKa http://elibrary.ru/defaultx.asp?
DnextponHas 6ubsrorednas cucrema IPRbooks http://www.iprbookshop.ru/
HayuHo-TexHuueckas oudanorexka MI'CY http://www.mgsu.ru/resources/Biblioteka/

12. Onucanune MaTepuaJIbLHO-TeXHHYECKOH 0a3bl, HEOOX0AUMOIi 1JIs1 OcylIecTBJIeHHs 00pa-
30BaTeJbHOI0 Mpouecca Mo AUCUMIIMHE (MOTYJII0):

VY4eOHble 3aHATHSA N0 JUcHUIUINHE «OCHOBBI TETJIOTEXHUKU» TPOBOJATCS B CIEAYIO-
MIUX 00OPYZIOBaHHBIX YUEOHBIX KaOMHETaxX, OCHAIIEHHBIX COOTBETCTBYIOIIUM 000pY/I0OBaHUEM U
IIPOrpaMMHBIM 00€ecTIeYeHUEM:
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Ne Bug yuebnoro HaumenoBanue 000pyaoBaHUS Ne u HanmeHnoBanue 060-
n/m 3AHATHS PYIOBaHHBIX y4eOHBIX Ka-
OMHETOB, O0BEKTOB IS
MIPOBEJCHUSI TPAKTHUECKHUX
3aHATUI

1 2 3 4
Ayautopuu / ay IuTopust
JUTSI IPOBECHUS 3aHITHI

CranuonapHsle / MOOMIIBHEIE (IIEPEHOCHBIC)

1. | Jlexums JIEKIMOHHOTO THIIA B COOT-
HaOOpBI AEMOHCTPALIIOHHOTO 000py10BaHUS
BETCTBHH C TIEPEUHEM
ayuTopHOro GoHJa
JlaGopaTtopHsbrit ctenn «OmpeneieHne Ter-
JOEMKOCTH BO31yXa IPH aTMOC(HEPHOM JaB-
JICHUWY
JlaGoparopusiii crenn «lIporeccel U3MEHe-
HHS COCTOSIHUSI BJIAYKHOTO BO3IyXa»
Jlaboparopusiii cteHn «OmnpeneneHue Ter-
JIOTIPOBOJHOCTH ~ HAPYKHOTO  OTPasKACHUS
3IaHUS
Jlaboparopusiii creny «Omnpenenenne KodGh-
UIUCHTa TCIJIOOTAa4Yu OT IO HM30HTaJIbHOMN
¢ P 514r VJIb, Jlabopatopus
TPYOBI K BO3AYXY» " »
JlaboparopHsbie N Termorexuuku". Jlabopa-
2. JlaGoparopusiii crenn «MccnenoBanue Tem- "
paboThI topust "TepMonnHaAMHUKH U

JOOT/Ia4i KOHBEKIMEH IpPU BBIHYXICHHOM
NPOJIOJEHOM OMBIBAHHH BO3YXOM ILIOCKOM
MTOBEPXHOCTH (TTACTHHBI)»

Jlaboparopusiii ctenn «M3ydeHue mporec-
COB KOHBEKTMBHOW TEIJIOOT/AA4d TIPH BbI-
HYXJICHHOM JIB)KCHUH BO37lyXa B TYYKe
TpyO»

JlaGoparophsiii creHy «OnpeneieHue Kod¢h-
¢uMeHTa TeIUIoNnepeayd MapOBOISHOTO
TEII00OMEHHOT'0 arnapaTa

TemioMaccooomena'

[TporpammMa cocraBieHa B COOTBETCTBUU ¢ TpeOoBaHMsIMH DenepabHOro rocyrapcTBeH-
HOTro 00pa3oBaTeIbHOIO CTaHJapTa BBICIIET0 00pa30BaHMs C yYETOM PEKOMEHAALUN U puMep-
HOM OCHOBHOH NpodeccuoHaNnbHON 00pa30BaTeIbHOW MPOrpaMMoO BhICIIEr0 00Opa3oBaHUs I10
HanpasisieHuto 08.03.01 CtpourenscTso.



