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1. O6mue cBeaeHus O JUCHUIUIMHE (MOTYJIE).

LensmMu ocBoeHust yueOHOM gucuurUiMHbl «KoOTelbHbIe YCTAaHOBKH U
MaporeHepaTopely  SBISCTCA  SABISIOTCA  (OPMHUPOBAHHE y  OOydYaIOIIHUXCS
KOMIIETEHIIU B COOTBETCTBUHU C TPEOOBAHUSIMHU CAMOCTOSITEIBLHO YTBEPKIECHHOIO
oOpa3oBaTenpHOTO cTaHaapTa Bbiciiero oopazoanus (CYOC) mo HampaBICHHIO
noaroroBku 13.03.01 «TermosHepreTuka U TEIJIOTEXHHUKA», MPUOOPETEHUE HUMHU
TEOPETUYECKUX 3HAHUM W  NPAKTUYECKUX  HABBIKOB  JUISl  BBIMOJHEHUS
MIPOU3BOICTBEHHO-TEXHOJIOTMUECKHUX 3a/1a4 TPO(PEeCCHOHANbHOM eI TeIbHOCTH.

2. [Inanupyemblie pe3ynbTaThl 00yYeHHS O TUCHUILIMHE (MOIYJIIO).

[lepeuenp (GopMUpYyeMBIX pPE3yJbTaTOB OCBOCHHUS 0Opa30BaTEIbHOMN
porpamMmsbl (KOMIIETEHIINI) B PE3yJIbTaTe 00yUYEHHU [0 AUCHMILIMHE (MOIYIIIO):

IIK-51 - CnocobeH K ymOpaBiEHUIO MPOIECCaMHM SKCIUTyaTallud KOTJIOB,
paboTaronmx Ha TBEPAOM, Ta3000pa3HOM, KUJIKOM TOTIMBE U DJIEKTPOHATPEBE.

OOyuenue 10 JaUCHUIUIMHE (MOJYJIO) TMPEINoJiaraeT, 4YTo IO €ro
pe3ynbTaTam oOydaronuiics OyaeT:

3HarThb.:

OCHOBBI TIPOBEACHHS SKCIEPUMEHTOB IO 3aJaHHOW METOAMKE W aHaIU3y
MOJIYYCHHBIX PE3yJbTATOB C MPHUBJICUCHUEM COOTBETCTBYIOMIETO MAaTEeMAaTHIECKOTO
ammapara TPH pacueTe TEepeHoca TEIUIOTBI W MacChl TPUMEHHTEIBHO K
TEMJIOTEXHUYECKUM W TEIJIOTEXHOJIOTHUYECKMM YCTaHOBKaM M CHCTEMaM, COCTaB
TOILJIMBA U €T0 OCHOBHBIX XapaKTEPUCTHK, ITPOIICCCOB TOPECHHMS TOTLIMBA

YMmeTh:
MPOU3BOAUTh pPacyeThl IMPOILIECCOB TOPEHHUS TBEPAOTO, JKUAKOIO U
ra3zo00pa3HOro TOIIMBA B KOTEIBHBIX YCTaHOBKAX

Baanern:
HaBBIKAMHU 110 OPTaHU3ALNK C)KUTAHUS TOTUIMBA B MMPOMBIIIUICHHBIX YCIOBUSIX

3. O0beM TUCHUTUTUHBI (MOJTYJIS).

3.1. Ob6mas Tpy10eMKOCTb TUCITUTITNHBI (MOTYJIS).

O6miass TpyAOEMKOCTh JUCHUIUIMHBI (Momayisi) coctaBiser 7 3.e. (252
aKaJeMHYeCcKuX Jaca(oB).

3.2. O6bem guctuIuHBl (MOAYJsl) B (QopMe KOHTAKTHOM pabOTHI
oOydarommxcss € M[eJarorM4yecKuMM  padOTHUKaMU U (WIM)  JHIAMHU,



IPUBJIEKAEMBIMH K pean3anun 00pa3oBaTeIbHOM MporpaMMbl Ha UHBIX YCIOBUSX,
U MIPOBEICHUH YUEOHBIX 3aHATUM:

KonunuectBo
Tun yueOHBIX 3aHATUI 1acon
Bcero Ceu.
No4
KoHTtakTHas paboTa npu NpoBeACHUN yU4eOHBIX 3aHITHI (BCETO): 28 28
B tom unce:
3aHATHUS JEKIIMOHHOTO TUIIA 12 12
3aHATUS CEMUHAPCKOTO TUTIA 16 16

3.3. O0beM AUCHUIUIMHBI (MOIYJis) B (OpMe CaMOCTOSTENbHON paboThI
oOydJarommxcs, a Takke B (QopMe KOHTAKTHOM paboOThl O0O0y4aromuxcsi ¢
NeJaroru4eckuMy paboTHUKaMH U (W) JUI[AMU, TIPUBJICKAEMBIMHU K pealn3aluu
o0pa3oBaTeNpHOM  TPOrpaMMbl HA  HHBIX  YCJIOBHSIX, TMPH  IPOBEICHUU
IIPOMEKYTOUHOM aTTeCTAllMM COCTaBIIAET 224 akaJeMUYECKHUX vaca (0OB).

3.4. IIpu oOy4yeHnH MO UHIMBHUIYAIbHOMY y4€OHOMY IJIaHy, B TOM YHCIIE IIPU
YCKOPEHHOM OO0Y4Y€HUH, 00bEM IUCHUIUIMHBI (MOAYJSI) MOXKET OBbITh peann30BaH
IOJIHOCTBIO B (hOpPME CaMOCTOATEIbHONW pabOThl 00ydaromuxcs, a Takxke B (opme
KOHTaKTHOM paboThl OOydYaromuxcsi ¢ MeAarornyeckKuMu pabOTHUKAMH M (HJIN)
JULAMH, TPUBICKAEMBIMU K peaM3alii 00pa30oBaTEIbHOM MPOrpaMMbl Ha WHBIX
YCIIOBUSIX, TPU MPOBEJECHUU TPOMEKYTOUYHOM aTTeCTALINH.

4. ConeprxaHue JUCHUTUIUHBI (MOIYJIS).

4.1. 3aHATHA TEKIIMOHHOTO THUIIA.

TemaTuka IEKIIMOHHBIX 3aHATUH / KpaTKO€ COACPIKAaHUC

1 |KITACCUOUKAILINA KOTEJIBHBIX YCTAHOBOK U ITAPOI'EHEPATOPOB

.1. Kitaccugukanust KOTEIbHBIX YCTaHOBOK M [TApOT€HEPATOPOB.
1.2. CxeMa KOTEJNbHON YCTAHOBKU U €€ OCHOBHBIE Y3JIbI.

2 |TOIUIMBO M TEXHUYECKUE PACYETBI ITPOLIECCOB I'OPEHU . TOITOYHBIE
ITPOLIECCHI 1 TOTIOYHBIE YCTPOMCTBA.

2.1. Opraangeckoe TOIUIUBO.
2.2. Knaccuduxanusi TOMOYHBIX TPOIECCOB U TOTIOK JJIsI CKUTAaHUS TOTLINBA.

3 |TEIIJIOBOM BAJIAHC KOTEJIbHOI'O ATPEI'ATA. OIIPEJIEJIEHUE K.IT.J]. U1
PACYET PACXOJA TOIUINBA.

3.1. CocraBisionye TEIIOBOro OanaHca KOTEJILHOTO arperara.
3.2. Pacuer sneprerudeckoro KIIJI koTnoarperara u pacueT pacxoja TOILUIUBA.




TemaTuka JIEKIMOHHBIX 3aHATUN / KpaTKOE COJIEpKaHHE

TEIJIOOEMEH B DJIEMEHTAX KOTJIA. KOHCTPYKTOPCKHWM Y TIOBEPOYHBIN
PACUYET KOHBEKTHBHBIX IIOBEPXHOCTEM HATPEBA.

4.1. TermooOMeH B TONKE ¥ B KOHBEKTHBHBIX UCTIAPUTEIIBHBIX TOBEPXHOCTIX Harpesa Kotia. 4.2.
KoHncTpykTopckuit 1 HOBEpOYHBIN TETJIOBOM pacuer.

4.3. aTeHCcnp UK paIualiiOHHOTO U KOHBEKTHBHOTO TeII00OMeHa. 4.4, DKOHOMaH3ephl U
BO3yXOHarpeBaTeu.

4.5. Bebop 1 000CHOBaHIE ONITUMAIFHON TeMIepaTyphl YXOISIIIIX Ta30B.

T'UJIPOVHAMMKA Y BOJHBIU PEXXVM KOTJIOB. ABPOJJUHAMUKA KOTJIA U
TATOJIYTBLEBBIE YCTPOMCTBA.

5.1. T'upponuHamMuKa KOTJIOB C pa3IM4YHbIMHU CXEMaMU LIUPKYISILIUH.
5.2. IIpuHIMIIBEI PETYIUMPOBAHUA AYThs U TATH. A3pOoJIUHAMHUYECKUN pacdyeT KoTiaoarperara.

TOIUIMBHOE XO34MCTBO KOTEJIbHBIX YCTAHOBOK.
[IJTAKO30JIOY JAJIEHHUE. 3AIIIUTA OKPYXXAIOIIEN CPEJIBL.

6.1. TomMBHOE XO3SICTBO.
6.2. l1lnako3oao0ynaneHue.
6.3. OuncTKa ra3000pa3HBIX MIPOAYKTOB CTOPaHUs OT BPEIHBIX IIPHMECEH.

4.2. 3aHATHS CEMUHAPCKOTO THUIIA.

[IpakTrueckue 3aHATHS

n/o

Temarnka MpakTUYECKUX 3aHITHI/KPATKOE COJCpIKAaHUE

TEIUIOBOU BAJTAHC KOTEJIBHOI'O ATPETATA. OIIPEJIEJIEHUE K.ILJI. U
PACYET PACXOJA TOIIIMBA.

1. CocraBJsonye TEIUIOBOro 0aganca KOTEIBHOTO arperara.
2. Pacuer sneprerudeckoro KII/I kotnoarperara

TEIJIOOBEMEH B DJIEMEHTAX KOTJIA. KOHCTPYKTOPCKHWM U TIOBEPOYHBIN
PACUYET KOHBEKTHBHbLIX TIOBEPXHOCTEN HAT'PEBA.

1. PacyeT TemnooOMeHa B TONKaX ¥ KOHBEKTHBHOM YacTH HCIIapUTCIIbHBIX HOBerHOCTeﬁ KOTIa.

4.3. CamocrosiTenbHas padoTa 00y4aroImuxcs.

/o

Bun camocrositensHOM paboTh

CaMocToATEIbHOE N3YYEHHUE U KOHCIIEKTUPOBAHUE TEM YUe€OHO! JIUTEpaTyphl, CBA3AHHBIX C
M3Y4YE€HHEM KJIaCCU(PUKALMU U TEXHOJOTUYECKUX CXEM MapOBbIX U BOJAOIPEHHBIX KOTJIOB.
N3ydeHue 351eKTpoHHOTO yueOHoro Kypca. [lororoBka k TekymieMmy KOHTPOJIIO 3HAaHUM 1
IIPOMEXYTOUHOM aTTECTALINH

IToaroToBKa K MPOMEXKYTOYHOM aTTECTALINH.

5. llepeueHb wu3AaHWN, KOTOPHIE PEKOMEHIYETCS MCIOJb30BATh IPHU

OCBOEHUU JUCUUILUIUHBI (MOYJIA).

Ne
n/

bubnuorpaduueckoe onucanue Mecto nocrtyna




1 KoTenbHble yCTaHOBKH U MaporeHepatopsl. YueOnuk. [lox pen.
Jle6enena B.M. Kuura 2013, M.: YVMII o o6pazoBanuio Ha Bubmmorexka POAT
x.11. Tpancnopre. bubmuoreka POAT. ObC YMI X/ T

2 KoTenbHble YCTAaHOBKU MPOMBIIUICHHBIX MPEIPUATHIA.
Vuebnuk. CunenskoBekuii JI.H. Kaura 2009, M.: Akagemust. bubmnorexa POAT
bubanoreka POAT.

1 DKCILTyaTallys TEIIOYHEPIeTHIECKUX YCTAHOBOK. YueOHOe

noco6ue. Jlocapuo H.I'. Kaura 2010, M.:MI'VIIC. Bu6nuoreka | bubnnoreka POAT
POAT. OBC POAT

2 KoTenbHble yCTaHOBKH M WX dKCIUTyaTanus. Y4eOHuK. COKOIoB
B.A. Kuura 2005, M.: MDU. bubnuorexa POAT. bubmmorexka POAT
3 [IpomsinienHas sHepreTuka KypHai bubmotexka POAT

6. IlepedueHb COBpPEMEHHBIX MNPOPECCHOHANBHBIX 0a3 JaHHBIX W
WH(POPMAITMOHHBIX CIPABOYHBIX CHUCTEM, KOTOPBIE MOTYT HCIIOJB30BaThCS IPH
OCBOCHUU JTUCITUTUTHHBI (MOTYJISI).

[TEPEYUEHb PECYPCOB NHOOPMAILIMOHHO-
TEJIJEKOMMYHUKAIIMOHHONW CETU "HHTEPHET", HEOBXOJIUMBIE
JJIs1 OCBOEHUA JUCHUTIJIMHBI (MOAY JIA)

1. Odunmaneueii caiir PYT (MUUWT) — http://miit.ru/

2. DnekTpoHHO-OubOaMoTeunas cucrema POAT — http://biblioteka.rgotups.ru/

3. DnexTpoHHO-0MOMMOTeuHass cuctemMa HaydyHo-TexHudeckoi OuOIMoTeKU
MUUT - http://library.miit.ru/

4. Cuctema quctaHiimoHHoro ooyuenwus - http://sdo.roat-rut.ru/

5. IlouckoBble cucreMsl «SHaeke», «Google» nis gocTyna K TeMaTHYECKUM
MH()OPMAIIMOHHBIM pecypcam

6. DJIEeKTpOHHO-OMOIMOTEYHAss CcUCTeMa  u3JaTenbcTBa  «JlaHby  —
http://e.lanbook.com/

7. DnekTpoHHO-0MOIMoTeUHas cuctema ibooks.ru — http://ibooks.ru/

8. DnekTpoHHO-O0MbOaHnOTeYHast cucteMa «Y ML» — http://www.umczdt.ru/

9. DnekTpoHHO-OMONMOTEeYHas cucremMa «Intermedia» — http:// www
.Intermedia-publishing.ru/

10. DnexTpoHHO-OMbMIMOTEeYHas cuctema «BOOK.ru» — http://www.book.ru/

11.  DnexktpoHHO-OMOMMoTeuHass  cuctemMa  «ZNANIUM.COM»  —
http://www.znanium.com/

7. TlepedyeHb  JWIICH3UOHHOTO W  CBOOOJHO  PACHPOCTPAHIEMOTO
MPOTrPaMMHOTO OOECreYeHus, B TOM YHCJIE€ OTEUYECTBEHHOTO MPOM3BOJICTBA,
HEO0OXOMMOTO JIJIS1 OCBOCHHMSI TUCIIUTUTUHBI (MOYJIs).

IIEPEYEHb MH®OPMAIIMOHHLIX TEXHOJIOT U, ITIPOTPAMMHOI'O



OBECIIEYEHUA W HWHOOPMAIIMOHHBLIX CITIPABOYHLBIX CHUCTEM,
HUCTIOJIB3YEMbBIX TP OCYIIECTBJIEHUM OBPA3OBATEJIBHOI'O
[MPOLECCA 110 JUCHUIIJIMHE (MO YJIIO)

[IporpammHoe  oOecrnieyeHHe  JOJDKHO — TO3BOJIATH  BBINIOJIHUTH — BCE
MPETYCMOTPECHHBIE yYEeOHBIM ITUTAHOM BHJIBI y4e€OHOW pabOThl MO IUCIUTUIAHE
«KoTenbHbIE yCTAaHOBKW»: JIEKIIMH, MPAKTHYCCKUE 3aHATHS, KYpPCOBOM TIPOEKT,
’K3aMEHAlIMOHHBIE BOMPOCHI MO Kypcy. Bce HeoOXomumple Mjii HW3YyYEHUSA
JTUCIHUIUIMHBL  y4eOHO-METOAMYECKHE MaTepuaibl O0beauHEHbI B Y4eOHO-
METOJAMYECKUII  KOMIUIEKC M pa3MelleHbl Ha  caiiTe  yHHUBEpCUTeTa:
http://www.miit.ru/.

[Ipu ocymiecTBiIeHMH 00pa30BaTEIBLHOTO TIpoliecca IO JAUCIUIUIAHE
UCTIONB3YIOTCSL  CHEAylomue WH(GOPMAlMOHHBIE TEXHOJIOTUH, MPOTpaMMHOE
obecrnieueHre 1 HHPOPMAIIOHHBIE CITPABOYHBIE CUCTEMBI:

- Qs TIPOBEACHHS JICKIIUH, JCMOHCTPAllUM TMPE3CHTAIMA W BEACHUS
MHTEpaKTUBHBIX 3aHsATUI: Microsoft Office 2003 u BriwIE;

- JUIsl CaMOCTOSTENBHOM paboThl cTyneHToB: Microsoft Office 2003 u Beite;

- I TeKyIIero KoHtpoiisa ycneBaemoctu: bpaysep Internet Explorer 6.0 u
BBIIIIC;

- 111 opOpMIIEHHST OTUETOB U MHOM nokymeHTanuu: Microsoft Office 2003 u
BEIIIIC.

- I OCYHIIECTBIEHUS  y4eOHOro Tmporecca C  HCIOIb30BAaHHEM
JTUCTAHIIMOHHBIX ~ 0Opa30BaTENbHBIX  TEXHOJOTHIA:  OMEpAlMOHHAs  CHCTEMa
Windows, Microsoft Office 2003 u Bwimie, bpaysep Internet Explorer 8.0 u Brimie ¢
ycranoBieHHbIM Adobe Flash Player Bepcuu 10.3 u Boimie, Adobe Acrobat.

8. OmmcaHue MaTepUaJbHO-TEXHUYECKOM 0a3bl, HEOOXOIUMOM IS
OCYIIECTBIICHUSI 00pa30BaTEIIbLHOTO Mpoliecca Mo IUCIHUILUTHHE (MOIYIIIO).

OIMMCAHUE MATEPUAJIBHO TEXHUYECKOM BA3BbI,
HEOBXOJVMOIM JUISA OCYILIECTBJIEHHMS  OBPA30OBATEJIBHOI'O
[MPOLECCA TIO JUCHUIUIMHE (MOAVYJIIO)YueOHas aymutopusi IOJKHA
COOTBETCTBOBATh TPEOOBAHUSIM OXpaHbl TPyAa MO OCBEIIEHHOCTH, KOJIUYECTBY
pabouux (IMOCaAOYHBIX) MECT CTYJIEHTOB U KaueCTBY y4eOHOH (ayJUTOPHOM) TOCKH,
a TakXKe COOTBETCTBOBATh YCIOBUAM MOXKapHOW Oe3omacHocTH OCBENIEHHOCTD
pabo4nx MeCT I0JKHA COOTBETCTBOBATH AciicTByromuM CHullam.

Kabunetrsr ocHameHsl cheaylmmM oOOpyJoBaHUEM, MpuUOOpaMu U
pacxXxoJHBIMH MaTepHallaMd, OOECHEeUMBAIOIIMMU TPOBEACHUE MPEIyCMOTPEHHBIX
y4€OHBIM TUTAHOM 3aHSITHH 0 JUCITUTIIMHE:

- 7S TIPOBEACHHS JICKIUW, JEMOHCTpPAllUM TPE3CHTAIMA ¢ BEIACHUS



WHTEPAKTUBHBIX 3aHATHH:

ayJIMTOPHAs 10CKa, KOMIIBIOTEP C MPOEKTOPOM, IKPaH;

- JUIsl IPOBEJICHUS MPAKTUYECKUX 3aHITHI: ayJUTOpHAs IOCKA, KOMIIBIOTEP C
MIPOEKTOPOM, IKPaH;

- JUIS OpraHW3aIMM CaMOCTOSTENBHOW pPaOOThI CTYIEHTOB: KOMITBIOTED,
CUETHBIC U YEPTEKHBIC MPUHAICKHOCTH.

Texnuyeckue TpeOOBaHUS K OOOPYAOBAHUIO ISl OCYILECTBJICHUS Y4EOHOTO
mpoIiecca ¢ UCMOIb30BAaHUEM JUCTAHITMOHHBIX 00Pa30BaTEIbHBIX TEXHOIOTHN:

KOJIOHKHM, HAayIIHUKA WJIM BCTPOCHHBIM TUHAMUK (IUIsl y4acTHsl B ayauo-
KOH(EepeHIIMN); MUKPODOH WM rapHUTypa (ISl ydacTHs B ayJIMO-KOH(EPEHIINH);
BeO-KaMephl (JIJ1s1 y9acTUsl B BUACOKOH(DEPEHITUN);

IUTsE Beaymiero: koMmbioTep ¢ mpormeccopom Intel Core 2 Duo ot 2 [Ty (i
aHaJyor) 4 Bbiuie, ot 2 ['6 cBOOOAHONM ONIEpATUBHOM MaMSITH;

Ui ctyAeHTa: kommbioTep ¢ mporeccopom Intel Celeron ot 2 I'Tu (unm
aHasor) u Bbiie, ot 1 ['0 cBOOOAHON ONIEpATUBHOM MAMSITH.

Texuuueckue TpeOOBaHUA K KaHallaM CBSI3M: OT 128 KOWT/CEK MCXOIAIIETO
MoTOKa; OT 256 kOuT/cex BXosmiero noroka. [Ipu Mcmonab30BaHUM TpPaHCISALUN
pabodero croyla pekoMmeHayercss oT 1 MOwuT/cek HCXOmAImero IMoToka (s
Bemymiero). [Ipy ucmonp30BaHUN TPAHCIIAIMU pabodyero cTora peKOMEHIyeTcs oT 1
Mo6uTt/cex BXozsmero moroka (s cryieHTta). Harpy3ka Ha kaHall JJisi Kaxaoro
yJ4acTHHKA BeOWHApa 3aBHUCHUT OT HCIIOIB3YeMBIX BO3MOYKHOCTEH BeOmHapa. Tak,
eCJIM B BeOMHApE TIaHUPYETCS OAHOBPEMEHHO HCITOJIB30BaTh 2 BUACOTPAHCIISIITUN B
KoH(epeHIIMn © OAHY TpPAHCIAIUI0O pabdouyero croia, TO JUIsl CTyJEHTa
pekoMmeHayercs ot 1,5 MOuT/cek BXOAIIero moToKa.

9. ®opma MPOMEKYTOUHOM ATTECTALNU:

DK3aMeH B 4 cemecTpe.

10. OueHouHbIE MaTEpHUAIBI.

OueHouyHblE MaTepualbl, IPUMEHSAEMbBIE MPHU MPOBEACHUU IPOMEKYTOUYHON
aTTecTalllM, pa3padaThIBalOTCA B COOTBETCTBUHU C JIOKAJIbHBIM HOPMATUBHBIM aKTOM
PYT (MUUT).



ABTOpBI:

JIOIIEHT, AOIICHT, K.H. Kadeapsl
«TemmosHepreTuka u BoJocHAOKEHNE
Ha TPAHCIIOPTE»

CoracoBaHo:

3aenyromuii kadeapoir TBT POAT

[Ipencenarens yueOHO-METOIUIECKON
KOMHCCUU
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IO.H. [1aBnoB

C.H. Knumos



