MuHHCTEpPCTBO HAYKH U BbIcIIero oopasosanusi P®
DenepanbHOE roCyJapCcTBeHHOE 0K0I:KeTHOE 00pa30oBaTe/IbHOE YUpPeKIeHNEe
BbICIIET0 00Pa30BaAHUA
«HanuoHanbHBIN HccIeI0BaTeIbCKUN yHUBepcuTeT « MIU»

Hanpagienue noarorosku/cnenuaiabioctsh: 13.03.01 TeniooHepreTnka u TEMJI0TEXHHKA
HaumenoBanne o6pasoBartebHoil nporpammel: ITAJIOH: TennosHepreTuka u TeMJI0TeXHUKA
YpoBeHb 00pa3oBaHus: BbiclIee 00pa3oBaHue - faKkajlaBpuaT

®opma o0yuyeHusi: OuHas

Pabouass nporpaMma QM CHUILIHHBI
SHEPTETUYECKUE KOTJIbI

biaok:

Baok 1 «/Iucuuniunsl (MoxyJim)»

Yactb 00pa3oBaTesbHOM
NPOrpamMMblI:

YacTsb, popmMupyeMasi y4acTHUKAMHU 00pa30BaTeIbHBIX OTHOIIEH Uil

Ne IMCHUIIJIMHBI 0 YYeOHOMY
IJIaHy:

b1.4.01.12

TpynoeMKOCTh B 3a4eTHBIX
eIMHULAX:

6 cemecTp - 4;
7 cemecTp - 1;
BCEro - 5

Yacos (Bcero) no yueoHomy
MJIAHY:

180 yacoB

Jlekuuu

6 cemecTp - 28 yaca;

HpaKTuquKne 3aHATHA

6 cemecTp - 28 yaca;

JlabopaTopHbie padoThI

6 cemecTp - 14 yacos;

Koncynbranumn

6 cemecTp - 2 yaca;
7 cemecTp - 18 yacos;
Bcero - 20 yacos

CamocTrosiTesibHasi padoTa

6 cemectp - 71,5 yaca;
7 cemecTp - 13,7 yacos;
Bcero - 85,2 yaca

B ToM unciae Ha KIT/KP

7 cemectp - 13,7 yacos;

HNnasa koHTakTHas padora

7 cemecTp - 4 yaca;

BKJIIOYAS:
TecTtupoBanue

IIpome:kyTouHast aTTecTALUS:

JK3aMeH
3amura KypcoBoii padoThl

6 cemectp - 0,5 yaca;
7 cemectp - 0,3 yaca;
Bcero - 0,8 yaca
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CseneHva o snagensuye L3N M3K

Bnageneyu NOoHKKUH W.J1.
[IpenoaBaTenn Maerauarop R21e82aec-IonKiniL-T6aeb706 N.JI. Nonkun
(OIKHOCTR) (moamuck) (pacummgpoBka
TIO/AITUCH)

COI'ZTACOBAHO:

PykoBogurenn
00pa30BaTeIbHON MPOTrPaMMBbI

MNognucaHo anekTpoHHoi nognuckio ®r6OY BO «HUY «M3U»

CseneHva o snagensuye L3N M3K

Bnapeney

Poranes A.H.

Waentuduratop

Rb956ba44-RogalevAN-6233a28H

A.H. Poranes

(Z[OJ'DKHOCTB, yd€Has CTCIICHb, YUCHOE 3B8.HPI€)

3aBenyIOLIMI BbIITyCKatOIeH
kadenpsl

(mozmycs)

%Mo ¢

MNognucaHo anekTpoHHoi nognuckio ®r6OY BO «HUY «M3U»

CseneHva o snagensuye L3N M3K

Bnapeney

Poranes A.H.

Waentuduratop

Rb956ba44-RogalevAN-6233a28H

(pacmudpoBka
MIOJITIHUCH)

A.H. Poranes

(Z[OJ'DKHOCTB, yd€Has CTCIICHb, YUCHOE 3B8.HPI€)
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1. IEJIX U 3AJTIAYN OCBOEHUSA JUCHUIIJIMHBI
Heab ocBoeHnss aMcHUIUIMHBL. [lenb OCBOGHMS JUCHUIUIMHBI H3y4€HHE KOHCTPYKLIMH
DHEPreTUUECKUX KOTJIOB M MPOTEKAIOUIMX B HUX IPOLECCOB IPU COKUTAHUM OPraHUYECKUX TOIUIUB,
IPUHIUIOB pacuyéTa U KOHCTPYUPOBAHUSI SHEPIeTUYECKUX KOTIIOB.
3agauM JUCHMINIMHBI
- U3y4eHue (PU3NYECKUX MPOLIECCOB, IPOTEKAIOIUX B SHEPIETUUECKUX KOTJIAX;;
- U3y4YEHHE YCTPOMCTBA U PEKUMOB padOThI SHEPTETUUECKUX KOTIIOB;;
- IOJyYEHHE HABBIKOB BBIIIOJHEHHS IOBEPOYHOI'O pacueTa 3JI€MEHTOB KOTJIa;.

dopmupyembie y 00y4aronierocsi KOMNneTeHIHH U 3alJIaHUPOBAaHHBIE Pe3yJIbTaThl 00yUeHHs 110
JTUCHHUIIIINHE, COOTHECEHHBIE C HHAMKATOPAMHU JOCTHKEHUS] KOMIIeTeHIHI !

Kon n HanmeHoBaHue Kon u HaumeHOBaHMe 3anaHupoBaHHbIE Pe3yJbTATHI 00y4eHH s
KOMIIETeHI MU HHAUKATOPA JOCTHKEHHUSA
KOMIICTCHIINH
[1K-1 Cnocoben W/1-3nk-1 3HaeT ycTpoiCTBO, SHATE.
y4acTBOBAaTh B IIPOEKTHO- NPUHONAT paOOTHl U IPUHUMAET | ~ (pusHYeCKHe MPOLECCHI, MPOTCKAIOMIHE B
KOHCTPYKTOPCKOI1 000CHOBaHHbIE TEXHHUYECKUE SHCPreTUICCKUX KOTIIAX,,
IeATEeIbHOCTH B cepe pelIeHus Ipy pa3paboTke - YCTPOHCTBO U PEXKHUMbI PAOOTHI
TEIIO9HEPTeTUKH U CXeM W/MJIN KOHCTPYKLUI SHCPreTUICCKUX KOTJIOB,,
TEIUIOTEXHUKHU HHEPreTHUYECKOTO - MCTOIHKY IIOBEPOTHOTO pacdeTa
0GOpyI0BaHHsI KOTENBHBIX YCTAHOBOK;.
YMETb:
- BBIIIOJIHATH IOBEPOYHBINA pacueT
OTAEBHBIX 2JIEMEHTOB KOTJIA..

2. MECTO JUCIUILINHBI B CTPYKTYPE OBPA30OBATEJIBHOM ITPOT'PAMMBI BO

JucnuriauHa OTHOCUTCSI K OCHOBHOM mpodeccuoHanbHoi oOpa3zoBarenbHoi porpamme DTAJIOH:
Temnoosnepretuka u TernoTexHuka (manee — OIIOIl), wnampaBnenuss mnoarotosku 13.03.01
TennosHepreTrka U TEIUIOTEXHUKA, YPOBEHb 00pa30BaHus: BhICIIee 00pa3oBaHue - OaKkalaBpuar.

basupyercst Ha ypoBHE cpeiHero oo1ero oopazoBaHus.

PesynbTarsl 00yueHus, Noxy4eHHbIE IPU OCBOEHUH JTUCHUIUIMHBI, HEOOXOAUMBI IIPU BBINOJIHEHUN
BBIITYCKHON KBaTM(PUKALIMOHHON paboThI.




3. CTPYKTYPA U COAEPKAHUE JUCHUIIJINHbI

3.1 CTpyKTypa THCHUNIHHBI
OO01as TpyJI0eMKOCTh JUCHUTUTMHBI COCTABIISIET S 3a4eTHBIX eauHuIl, 180 9acoB.

Pasnensr/TeMsl
JTUCIUTUTAHBL/ (D OPMBI
IIPOMEXKYTOUHOMI
aTTecTalluu

Ha paszen

Cemectp

Pacnipenenenue Tpy10eMKOCTH pa3zena (B 4acax) Mo BUJIaM y4eOHOI paboTh

KonrakTHas pabora

CP

Jlex

JIab

IIp

Koncynpranus

HKP

KIIP

I'K

HKKII

TK

A

Pabora B
ceMecTpe

ITonroroBska x
aTTecTalun
/KOHTPOJIb

CopneprkaHue caMOCTOSTENTFHON paboThl/
METOIUYECKHE YKa3aHHs

2

]

~

8

9

10

11

12

13

14

15

1. TexHoaornMuecKme
cxeMbl TOC, ocHOBHOE
000pyI0BaHUE.

|| Becero sacos

oo

[opX >

4

11

1. TexHonorNUecKme
cxeMbl TOC, ocHOBHOE
00opyI0BaHUE.

[EY
(0]

IoozomoeKka K npAKMUYeCKUM 3AHAMUIM.
W3yueHnne marepuana o pasueny
"1.Texnomoruueckue cxeMbl TOC, OCHOBHOE
00opyaoBaHue." MOATOTOBKA K BBHIIIOJHCHHUIO
SaﬂaHI/Iﬁ Ha HpaKTI/ILIeCKI/IX 3aHATUAX
Iloozomogka K KOHMPOILHOU padome:
Wzydenne maTepuaioB Mo pa3uery

1. Texnonornueckne cxemMbl TOC, OCHOBHOE
000pyIOBaHKE. U TIOATOTOBKA K KOHTPOJIEHOU
pabote

IloozomoeKka K ayOumopHvim 3aHamusam.:
[IpopaboTka JIeKIIUH, BHIITOHEHHE U
MOJICOTOBKA K 3amute jab. paboTh
Iloozomogka K meKywemy KOHmMpOo.Jiio:
IToBTOpEeHue MaTepuana no pasaeny
"1.Texunonoruueckue cxeMbl TOC, OCHOBHOE
obopynoBanue."

Camocmoamenbvhoe uzyuenue
meopemuyueckozo mamepuana: VI3yienue
JTOTIOTHUTEIHHOTO MaTepralia 1o pa3Ieiry
"1.Texnonoruueckue cxeMel TOC, OCHOBHOE
obopynoBanue."

H3yuenue mamepuanos 1umepamypHslx
UCHOYHUKOG:

[1], 10-19, 239, 242, 242-250

2.0pranuyeckoe
TOILUIMBO, MMOATOTOBKA
TOIUIMBA K CXKUTI'aHUIO

18

Camocmoamensroe usyuenue
meopemuueckozo mamepuana: VI3ydaenue
JIOTIOJTHUTEIHHOTO MaTepraia 1o pasaerry

4




2.1

2.0pranuueckoe
TOIIUBO, MIOATOTOBKA
TOIIUBA K CXKUTAHUIO

18

"2.0Oprannyeckoe TOIUIMBO, TTOJTOTOBKA
TOIUIMBA K COKUTAHHIO"
Ilo0zomoeKa K npaAKmMuYecKuUM 3aHAMUIM:
Wzyuenne maTepuana 1mo pa3ueiny
"2.0OpraanyecKkoe TOIUINBO, TOATOTOBKA
TOIUIMBA K COKMTaHMIO" TTOATOTOBKA K
BEITTOJTHEHHIO 3aJaHIH Ha MTPAKTHYECKIX
3aHATHUAX
Iloozomoska K KOHmMPONLHOU pabome:
N3yyeHune MaTepuanoB Mo pasaeny
2.0Oprannyeckoe TOIUTMBO, TOJrO0TOBKA TOTUIMBA
K COKUTAHUIO U TIOJITOTOBKA K KOHTPOJIBHON
pabote
IloozomogKka K ayOumopHbim 3aHAMUAM:
[IpopaboTKa JICKITUH, BBITOJHCHHE U
MOJITOTOBKA K 3amuTe 1ab. paboTHI
IToozomoska Kk mekywemy KOHmMpoJiio:
[ToBTOpeHne MaTepHuana 1mo pa3uaey
"2.0Oprannyeckoe TOIUIMBO, HOATOTOBKA
TOIUIMBA K CXKUTAaHHIO"
H3yuenue mamepuanos iumepamypHblx
UCHOYHUKOG:

[1], 20-76, 269-276

[4], 7-12

3.BozaymHsnii n
TEeIIOBOM OanaHc
1apOBOr0 KOTJIA.

24

3.1

3.BozaymHsnii n
TENI0BOM OanaHc
[apOBOr0 KOTJIA.

24

Camocmoamebnoe uzyuenue
meopemuyueckozo mamepuana: Vzyuenue
JIOTIOJTHUTEIFHOTO MaTepuana 1o pa3aeny
"'3.BO3ayIIHEIA U TEIUIOBOW OajlaHC TapOBOTO
KoTia."

Ilo0zomoeKka K npaKkmu4eckum 3anamusam:
Wzydenne maTepuana mo pa3ueny
""3.Bo3MynIHbII U TEIJIOBOH OallaHC MapoBOrO
KOTJa." MOATOTOBKA K BBIINOJIHEHUIO 3aJJaHUI Ha
MIPaKTUIECKHUX 3aHATUAX

Iloozomoeka K KOoHmpobHOU pabome:
N3yueHue matepuasnoB 1o pazaeny
3.Bo3aymiHelil 1 TEIIOBO# OajaHc MapoBOTro
KOTJIa. ¥ TIOJArOTOBKA K KOHTPOJIbLHOH padboTe
Iloozomoeka K ayoumopHvim 3aHAMUAM:

5




[IpopaboTka JICKITUH, BHITOJHECHHE U
MOJITOTOBKA K 3alIuTe J1a0. paboThI
Iloozomoeka K mexkyuiemy KOHmMpoJiio:
[ToBTOpEeHHe MaTepuaa o pasaety
"3.BO3ayIIHEIA 1 TEIUIOBOK OajlaHC TapOBOTO
Kotia."

Hzyuenue mamepuanos iumepamypHslx
UCHOYUHUKOB:

[1], 87-98
[2], 3-11
[4], 13-22

4.Tomno4Hble KaMepBI
MTapOBBIX KOTJIOB.

18

Camocmosamenbroe uzyueHnue
meopemuuecKo2o mamepuaia. I/IsyquI/Ie

4.1

4.Tomno4Hble KaMepBI
MapOBBIX KOTJIOB.

18

JIOTIOJTHUTEIBHOTO MaTepraa 1o pasaery
"4.TonouHble KaMephl TapOBBIX KOTJIOB."
IlodzomogKa K npaKmuu4ecKum 3aHAMUAM:
W3yuenue marepuana no paszaeny "4.Tonoynsie
KaMephl TapOBBIX KOTJIOB." MOATOTOBKA K
BBITIOJTHEHHIO 33/IaHUH Ha MPaKTHIECKUX
3aHATHAX
Ilod20moeKa K KOHmMPOIbHOU padome:
W3yuenne maTepuainos 1o paszaeny 4. Tonodnsie
KaMepbl MapoBbIX KOTJIOB. U TIOJATOTOBKA K
KOHTPOJIBbHOI! paboTe
Ilo020mogKa K ayoumopHsM 3aHAMUAM:
ITpopaboTka JIeKIINH, BBITOJHEHUE U
MOJITOTOBKA K 3aIuTe 1ab. paboThI
Ilo020mo6Ka K meKyuiemy KOHmpoJiio:
IToBTOpEeHNe MaTepuana Mo pasziaery
"4 TonouHble KaMephl MAPOBHIX KOTJIOB."
H3yuenue mamepuanog 1umepamypnbix
UCHIOUHUKOB:

[1], 99-121,163-171

[2], 12-17

5. TenmnooOMeHHbIE
HOBerHOCTI/I HapOBI)IX
KOTJIOB

24

5.1

5. TenmnmooOMeHHbIE
HOBerHOCTI/I HapOBI)IX

24

Camocmoamensnoe uzyuenue
Hmeopemuyeckozo mamepuana: 1zyuenue
JOIIOJTHATENEHOTO MaTepHaa 1o pasJieny
"5.TermooOMeHHbIE TOBEPXHOCTH IMTapOBBIX
KOTJIOB"




KOTJIOB

Iloozomoeka K npaKmu4ecKum 3aHAMuAM:
W3yuenue maTepuana mo pasuaeny
"'5.TermmooOMeHHbIE TOBEPXHOCTH MAPOBBIX
KOTJIOB" MOATOTOBKA K BBITTOJHEHUIO 3aJaHUIA
Ha TPAKTHYECKUX 3aHATHIX
Ilo02omoeka K KOHmMPOILHOU padome:
Wzydenne maTepuaioB Mo pa3uery
5. TemmooOMeHHBIE TOBEPXHOCTH ITaPOBBIX
KOTJIOB ¥ TIOATOTOBKA K KOHTPOJIEHOH paboTe
Ilo020mo6Ka K ayOumopHblyM 3aHAMUAM:
[IpopaboTKa JICKITUH, BBITOJHCHHE U
MOJIrOTOBKA K 3amuTe jJab. padoTh
Iloozomoska K meKyuwiemy KOHmMpOJIIo:
IToBTOpEeHue MaTepuana no pasaeny
"5.TennmooOMeHHbIe TOBEPXHOCTH MapOBBIX
KOTJIOB"
H3yuenue mamepuanog numepamypHsix
UCHOYHUKOB:

[1], 172-200, 222-226, 239-242

[2], 18-21

6.MeTo1bl IONTy4EHHUS
YUCTOTO Tapa

6.1

6.MeToabl OTydeHHS
YHCTOrO Hapa

Ilo020mo6Ka K meKyuiemy KOHmpoJiio:
IToBTOpenne maTepuana mo pasaeny "6.Meroas
MOJTyYEHUS YUCTOrO Hapa"

Ilo020mogKa K ayoumopHsM 3aHAMUAM:
[IpopaboTka JeKIIH, BEIOTHEHUE U
MOJICOTOBKA K 3amute jab. paboThl
Camocmoamenvroe usyuenue
meopemuyueckozo mamepuana: VIzyaenne
JIOTIOJTHUTENBHOTO MaTepHaa o paszierny
"6.MeToabl NOTYUYEeHHs YUCTOrO rnapa"
Ilo020mogKa K npaKmu4eckum 3auAmuam:
W3zyuenne maTepuana no pasgeny "6.Metoast
MOJTYYSHHS YUCTOTO Mapa” MOATrOTOBKA K
BBITIOJTHEHHIO 33/IaHUH Ha TIPAKTHYECKUX
3aHITHAX

Iloozomoexa Kk KOHmMpoNbLHOU padome:
Wzyuenne maTepuanos mo pasznery 6.MeTtoast
MOJTyYECHHS YUCTOTO Tapa M MOJATOTOBKA K
KOHTPOJIBHOI1 paboTe




H3yuenue mamepuanog 1umepamypHsix
UCHOUYHUKO6:

[1], 150-161
OKk3aMeH 36.0 - - - - 0.5 - 335
Bcero 3a cemecTp 144.0 28 14 28 - 0.5 38 335
HToro 3a cemecTp 144.0 28 14 28 2 0.5 715
Kypcosas pabora (KP) 36.0 7 - - - 18 0.3 13.7 -
Bcero 3a cemecTp 36.0 - - - 18 0.3 13.7 -
Hroro 3a cemecTp 36.0 - - - 18 0.3 13.7
HUTOro 180.0 - 28 14 28 20 0.8 85.2

IIpumeuanue: Jlex — nexuuu; JIab — naboparopHsie padboTsl; [Ip — npaktuueckue 3ansatust; KIIP — aynuTopHble KOHCYIbTALUU IO KYPCOBBIM
npoekTtam/padoram; UKKII — nnauButyanbHbIe KOHCYIBTAIIMH 110 KYPCOBBIM IpoekTaM/padoram; I'K- rpymmoBsie KOHCYIbTAMU IO pa3ienaM
mucuuiuinHel; CP — camocrostenbHas padora crynenta; UKP — unas konraktHast padota; TK — Texymmii kKoHTposb; [TA — npomexxyrouHas

arrecranusa




3.2 KpaTkoe coaep:kaHue pa3iejioB
1. 1.Texnonozuueckue cxemwvr TOC, ocnosnoe obopyoosatiue.

1.1. 1.Texnonoruueckue cxembl TOC, OCHOBHOE 000pyI0BaHHE.

TexHomoruueckass cxemMa KOTEJIbHOW YCTaHOBKH. (OCHOBHBIE 3JEMEHTBHI, TPaKThl U HX
HazHayeHus. TUmbl MapoBBIX KOTJIOB. BiusHue mnapaMeTpoB mapa Ha KOHCTPYKIMOHHBIE
XapaKTePUCTUKU TapOBBIX KOTIOB. Kimaccudukammsi mapoBbix KoTiaoB. OCHOBHBIE TapaMeTphI
MapoBbIX KOTJIOB. XapaKTepUCTHKA MOBEPXHOCTEH HarpeBa MapoBBIX KOTJIOB (IKOHOMaM3ephl,
UCIIapUTEIbHBIE TIOBEPXHOCTH HArpeBa, aporeperpeBaTeiiy, BO31yX0no10rpeBaTelin)..

2. 2.0peanuueckoe moniuso, 1n0020MOBKA MONIUBA K CHCUSAHUIO

2.1. 2.0pranuyeckoe TOILIMBO, OATOTOBKA TOIUIMBA K COKUTAHUIO

DHepreTuyeckoe OpraHuveckoe TOmIuBO. Kiaccupukanus ¥ OCHOBHBIC XapaKTEPUCTHKH
OpPraHMYeCcKOTO TOIUIMBA (PIEMEHTAapHBI COCTaB TOIUIMBA, BIIATOCOJEPKAHUE, COAEPIKAHUE
MUHEPAJIbHOW YacTH, BBIXOJ JIETYYHX, TEIUIOTa cropanus). [loAroroBka TOILIMBA K CHKUTAHHIO.
CucreMbl TOIUTMBOIOAAYM U TOTUIMBOIIPUTOTOBJICHHS, OCHOBHOE O0OpYyIOBaHHUE, €r0 Ha3HAUYCHHE,
0COOEHHOCTH PabOThl M KOHCTPYKIIMOHHBIC XapaKTePUCTUKU. MaTepualibHbld OajlaHC mpoliecca
roperusi. OCHOBHBIE XWUMHYECKHE pEAKIHHA. ODJEMEHTBHl TCOPHUH TOPCHUS. XapaKTepUCTUKA
MPOJYKTOB CrOpaHus. 3arps3HeHUE OKPYXKAIOIIel Cpeibl IPU CKUTAHUU OPTaHMYECKUX TOIUIMB U
METO/IbI 3AIIUTHI OKPYKAIOUIEH CPEBL..

3. 3.Bo30viunbsll u meniogou Oaianc napoeo20 KOmJd.

3.1. 3.Bo3aymiHblii ¥ TEMI0BOM OajlaHC MapOBOro KOTIIA.

Bo3nymmnssiii 6ananc korna. Koaddumument n3osiTka Bo3myxa. [Iprcockl XomoqHOTo BO3myXa.
DOHTaNBNUS TPOAYKTOB CropaHus. TemnoBoil OanmaHc mapoBoro kKotia. I[loTepw TEmIoTHI
Ob6ocHoBaHMe BbIOOpa TeMIepaTypsl yxoasaimux razos. Onpeaenenne KITJ[ kotna OpyTTo U HETTO..

4. 4. Tonounvie kamepvl NAPOBHLIX KOMI0E.

4.1. 4. Toro4Hble KaMEPHI MAPOBBIX KOTJIOB.

TomnouHble KaMepbl TApPOBBIX KOTJIOB (Ha3HaYeHHE, OCHOBHbIE XapakTepuctuku). Tonku ¢ TIIY
u XKUY, npuMeHNMOCTb, Ha3HaYeHUE U KOHCTPYKTHUBHBIE 0cOOeHHOCTH. ['openoyHble ycTpoiicTBa,
KOMIIOHOBKAa TOpENOK, UX BBHIOOP B 3aBUCUMOCTH OT BHJA CKUTraemoro TomiauBa. CoxuraHue
pa3IMYHBIX BUIOB TOIIMB B TOMOYHBIX Kamepax. AnuabaTHas Temneparypa. Pacder teruiooomMeHa
B TOIIOYHOM Kamepe..

5. 5. TennoobmernHnvle NOBEPXHOCHIU NADOELLX KOMJIO8

5.1. 5. TennooOMeHHbIE TOBEPXHOCTH MAPOBBIX KOTJIOB

Knaccugukarus teriooOMeHHUKOB. KOHBEKTHBHBIE U paluallMOHHbIE MaporeperpeBaTeIbHbIe
nosepxHocTu HarpeBa. OcoOeHHOCTH pacdera. KOHCTpYKIMM pa3iUYHBIX 3JEMEHTOB KOTEIBHOTO
arperata. 3arpsi3HeHHe MOBEpXHOCTEH HarpeBa. AOGpa3MBHBIM M3HOC. 3arps3HEHUE MOBEPXHOCTEH
HarpeBa. KOMITOHOBKM MapoBbIX KOTJIOB, MX MPEUMYIIECTBA M HEIOCTATKHU. TErIOBbIE CXEMBI.
PerynupoBanue Temmeparypbl IeperpeToro napa. TeHIEHIMM pa3BUTUS U  OCHOBHBIE
KOHCTPYKTUBHBIE PEIIEHUS B COBPEMEHHBIX MapOBbIX KOTJIOB..

6. 6.Memoowvl noayyenus 4ucmoz2o napa

6.1. 6.MeToabl MOIy4eHHUS YUCTOTO Mapa



BoponoaroroBka u BoAHBINA pekuM KoTia. TpeGoBaHUs K KaueCTBY MUTATEIBHOM BOJBI U Mapa.
[IponyBka, ee Ha3HaueHHEe W peanusanusa. MeTonbl MOJydeHHsi yuctoro mnapa. CrymneHyaToe
ycrnapeHue. JKCITyaTanus 1apoTypOUHHBIX YCTaHOBOK..

3.3. Tembl NpaKTHYECKUX 3AHATHI

1. 3y4yeHne KOHCTPYKLMU apOBbIX KOTJIOB(4 yaca).;

2. MeTouKa TEIIOBOTO pacuyeTa KOTEeJIbHBIX arperatoB(4 yaca).;

3. OnpeneneHne TeOMETPUUECKUX XapaKTEPUCTUK TOMKH ¢ uctosibzoBanueM [10 SolidWorks
(2 gaca).;

4. IIporpammuoe obecnieuenue BoilerDesigner(2 daca).;

5. . PacuerHsbie uccnenoanus B nporpamme BoilerDesigner Ha KOMITBIOTEPHOM MOJIEIH KOTJIA
Ne2 TOL MDU:

*KII/, koTna, pacxo/ia TOIJIMBA, TEMIIEPATYpP ra30B MO TPAKTY B 3aBUCUMOCTH OT
TEMIIepaTypbl XOJOJHOTO BO3/1yXa, TEMIEpaTyphl MUTATEILHON BOIBL, KO3 dunmenta
n30bITKa BO3/1yXa, PEUUPKYIISALUN U HATPY3KH KOTIIA;

*x03(puImenTa Teronepeaayn B SKOHOMa3epe M BO3LyX0IMOI0TPEeBaTeNIe M CPAaBHEHHUE C
9KCIIEPUMEHTANLHBIMH 3HaUYEHUSIMU (4 Yaca).;

6. Pemenue 3anau (I-0J Tabnuna, Tabnuna o0vemoB, onpeznenenue KI1J/I, moBepounslii pacuet
TOIIOYHOW KaMmephl)(4 Jaca).;

7. Pa3pabotka 3d mozxenu ropenku u Tonoynoi kamepsl B [10 SolidWorks(2 vaca).;

8. MozenupoBaHue mpolecca ropeHus TorauBa B Tonke komia B [10 Ansys (4 yaca)..

3.4. Tembl 1a60paTOPHBIX padoT

1. Uuctpykrax no Th. O630pHas akckypcus no TOL MOU(2 gaca).;

2. Uzyuyenue koHncTpykuuu kotia Ne2 TOL MOU (2 gaca).;

3. Onpenenenne KII/ u sxonornueckux xapakrepuctuk kotiia Ne2 TOL[ MOU (4 yaca).;
4. Bayrpennuit ocMotp kotiia Ne4 TOL] MOU (2 gaca).;

5. UcnbiTanus s3Kk0oHOMa3epa u Bozayxonogorpesarens kotia Ne2 TOL] MOU (4 gaca)..

3.5 KoncyabTauuu

Hw

[pynnoewle koncyremavuuu no paszoeaam oucyuniunsl (I'K)

OO6cyxxneHne mMaTepualioB Mo Keiicam pazzaena "2.0praHuueckoe TOTUIMBO, MOATOTOBKA
TOIUIMBA K CKUTAHUIO"

OOcyxnenne MaTepualioB 1Mo Keiicam pazzaena "3.Bo3aymiHbeiii u TemioBoil OanaHc
MapoBoro kotia."

OO6cyxxneHnre MaTepualioB 1o Keiicam pasjena "4. TonouHble KaMephl MApOBBIX KOTIIOB."
OO6cyxeHrne MaTepranoB 1o kericam pasaena "S.TemnooOMeHHbIE TOBEPXHOCTH MapOBHIX
YK Y p p p

KOTJIOB"
OO6cyxaeHne MatepuaioB o keiicam paszzena "6.MeTobl moryyeHus YucToro napa'
HnousudyanvHvle koHcyrvmayuu no Kypcosomy npoemy /pabome (UMKKII)

Koncynpranuu npoBoasaTcs no pasneny "2.0praHndeckoe TOIUTHBO, MOJArOTOBKA TOILUTHBA
K CKUTaHUIO"
Texywui konmpoas (1K)

Koncynpranum HampaBieHbl Ha MOJyY€HUE UHAMBHUIYATbHOTO 3aJaHUs JJIsl BBIIOJHEHUS
KOHTPOJIbHBIX MeponpusaTuil no pasgeny "l.Texnonorumdeckue cxemsl TOC, ocHOBHOE
obopynoBanue."
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Koncynbranuu HampaBieHbl Ha MOJY4€HUE UHAMBUAYAJIBLHOTO 3aJaHUS JJI BBIMOJIHEHUS
KOHTPOJIBHBIX MEPOINPHUITHH 1O pazaeny "2.0praHuueckoe TOIIMBO, MOJArOTOBKA TOTLIMBA
K C)KUTaHUI0"

Koncynpranum HanpaieHbl Ha MOJy4YE€HUE MHAWBHUIYATLHOTO 3aaHUsl 711 BHIMOIHEHUS
KOHTPOJILHBIX MEPONpUATHI 1o pasfeny "3.Bo3mymiHblii U TemioBoi OanaHc MapoBOTro
KoTia."

KoHcynpTanuu HanpaBiaeHbl HA NOJyYEHUE MHAWBHUIYAIBHOTO 3aJaHMsl ISl BBIIOJIHEHMS
KOHTPOJIBHBIX MeponpuaTuil no pazaeny "4.Tornounble KaMmepbl HapOBBIX KOTJIOB."
KoHcynpTanuu HanpaBiaeHbl Ha NOJyYEHUE MHAWBHUIYAIBHOTO 3aJaHMsl ISl BBIIOJIHEHMS
KOHTPOJIBHBIX MeponpusaTuii mo pazaeny "5.TemnooOMeHHbIE TOBEPXHOCTH MapOBBIX
KOTJIOB"

Koncynpranum HanpaieHbl Ha MOJy4YE€HUE MHAWBUIYATLHOTO 3aaHUsl 7Sl BBIMOTHEHUS
KOHTPOJIbHBIX MEPOIIPUATHI 110 pa3zeny "6.MeToasl noaydyeHus: YucToro napa'

3.6 TemaTnka KypcoBBIX IPOEKTOB/KYPCOBBIX padoT

7 Cemectp

Kypcosas pabdorta (KP)

TeMmpr:

- [ToBepouHnbIii pacuer 3eMeHTOB nTapoBoro kotia E-210-13,8-560 cxuraroriero Tormbo Ne§
(M3MEHSIETCSI MapKa KOTJIA U TOILITHBO)
I'pa¢uk BbINOJTHEHHS KYPCOBOI'0 IIPOEKTA

Henensa

1-4 5-8 9-12 | 13-15 | 3aueTHasa

Paznen

KYypCOBOI'O KYpCOBOI'O

IIPOEKTa

1 2 3 4 ammra

IIPOEKTa

0O0BeM

paszena,

25 25 25 25 -
%

BreimosHeHHbI | 25 50 75 100 -

o0BeM

HapacCcTaromnum

HTOTOM,

%

Howmep paspena | Pa3nen kypcoBoro npoekra

1 Pa3paboTka onucanus u cxemsl kotna. Pacuer [-[] TaGnuibl, Ta0auibI
00BEMOB.

2 Omnpenenenne KIIJ] xoTna u pacxona Tornvsa

3 IToBepOUYHBIN pacyeT TOMOYHON KaMephl

4 Pacuer TonouyHoii kamepsl B mporpamMme BoilerDesigner
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3.7. CooTBeTCTBHE Pa3/1eJIOB IHCHHMILIMHBI U OpMHUPYEMBbIX B HUX KOMIIeTEHIIU

3amiaHupPOBaHHbIE PE3YIbTAThI

Howmep paznena AuCIUTUIMHBI

OneHouHOE CpE€ACTBO

Kongl
00y4eHHs 1O JUCUUILINHE (B coorBercTBUH ¢ 11.3.1) (TUII ¥ HAUMEHOBAHUE)
MUHIUKAaTOPOB
(B COOTBETCTBUH C pazfeaom 1) 1/2]3[4]5]6

3HaTh:

METOJIUKY OBEPOYHOTr0 pacyeTa VT-3mc1 + TectupoBanue/Tect 2 Bo3aymiHbii 1 TerIoBoM OanaHc

KOTEJIbHBIX YCTAHOBOK; SHEPreTUYECKOro KOTJIa.

YCTPOWCTBO U PEKUMBI PaOOTHI TectupoBanue/Tect 3 TonouHble KaMepbl MAPOBBIX KOTJIOB.

JHCEPTETHHCECKIX KOTJIOB, W1-3ric + |+ | * | Tectupopanue/Tect 4 TennooOMeHHbIE TIOBEPXHOCTH MAPOBBIX
KOTJIOB. MeTozbl IOJy4EHHUsI YUCTOTO Mapa.

¢bu3nvecKre mpoueccHl, TectupoBanne/Tect 1 Texnonornueckue cxems TOC,

IIPOTEKAIOIINE B YHEPIETUUECKUX OCHOBHOE 000pynoBaHue. OpraHndyeckoe TOIIMBO, HOArOTOBKA

KOTJIaX; -3 + | + TOIJIMBA K CKUTAHUIO.
TectupoBanue/Tect 2 Bo3nyiiHslii 1 TEmI0Bo# OanaHc
SHEPreTHYECKOro KoTJa.

Ymersb:

BBIIIOJIHATH [IOBEPOYHBINA pacyeT TectupoBanue/Tect 2 Bo3aymHelil 1 TemioBoi OanaHc

OTJENBbHBIX AJIEMEHTOB KOTJIA. SHEPreTHYeCcKOro KoTa.

N-3nk-1 + |+ |+ TectupoBanue/Tect 3 TornouHble KaMepbl MAPOBBIX KOTJIOB.

TectupoBanue/Tect 4 TernooOMeHHbIE TOBEPXHOCTH MapOBBIX
KOTJIOB. MeTobI NOJy4EHUsI YUCTOTO Mapa.
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4. KOMIIETEHTHOCTHO-OPUEHTAPOBAHHBIE OIIEHOYHBIE CPEJICTBA JUIA
KOHTPOJISI OCBOEHMS PE3VJIbTATOB OBYUEHMS 11O JUCIMUIIIMHE
(TEKYIIU KOHTPOJIb YCIIEBAEMOCTH, IPOMEKYTOUYHASI ATTECTALMSA
1O JUCLMILINHE)

4.1. Tekymuii KOHTPOJIb yCIIeBA€MOCTH
6 cemecTp

®dopma peanuzanuu: buneTsl (MUCEMEHHBIN OTIPOC)
1. Tect 1 Texnonoruueckue cxembl TOC, ocHOBHOE 000pyioBaHne. OpraHn4eckoe TOIIUBO,
MOJIr0TOBKA ToIuBa K cxxuranuto. (TectupoBanue)
2. Tect 2 Bo3aymiHslii 1 TEII0OBOM OanaHc sHepreTndeckoro kotia. (TectupoBanue)
3. Tect 3 Tonounbple KamMmepbl MapoBbIX KOTIIOB. (TecTupoBanme)
4. Tect 4 TersnooOMeHHBIE TOBEPXHOCTU NAPOBBIX KOTJIOB. METO/1bI OJIYYEHHS YUCTOTO Iapa.
(TectupoBanue)

bamibHO-pedTUHIOBasA CTPYKTYpa AUCLUILINHBI SABIISETCS NPUIOKEHUEM A.
bamibHO-pedTHHTOBas CTPYKTYpa KypCcOBOM pabOThI ABISETCS MpUIoKeHUEM b.

4.2 IIlpomMe:KyTOYHAS aTTeCTALMS 110 JUCHUIIIMHE

Orzamen (Cemecmp Ne6)
Hcnonbp3oBanue 0amwioB MpoMexXyTOUHOUW arTecTanuu. OIeHKa ONpenessieTcsi B COOTBETCTBUU C
[TonoxxeHueM o OaIBHO-PEUTHHIOBOW cucteme ansi cryaeHtoB HUY «MOW» Ha ocHOBaHUU
CEMECTPOBOM M IK3aMEHAIMOHHOM COCTaBIISIFOILIUX.

Kypcosas paboma (KP) (Cemecmp Ne7)
Hcnonbp3oBanue OamioB MpOMEXyTOUHOUW aTrTecTanuu. OIlleHKa ONMpEeNessieTcs] B COOTBETCTBUU C
[TonoxxeHueM o OaIBHO-PEUTHHTOBOM cucteme ansi cryaeHtoB HUY «MOW» Ha ocHOBaHUU
CEMECTPOBOM M IK3aMEHAIMOHHON COCTaBIISIFOIIINX.

IIpumeuyanue: OLeHOYHbIE MAaTEpUAIIBI 10 TUCIUITIIMHE IPUBEACHBI B (DOHJIE OIEHOYHBIX
matepuaios OITOII.

5. YYEBHO-METOJUYECKOE OBECIIEYEHHUE JUCHUIIJIMHBI

5.1 IleyaTHbIE H 3JIEKTPOHHbIE H3IAHNS

1. PeznukoB, M. U. KotenbHble ycTaHOBKH JIEKTPOCTAHLUHN ;| YUEOHUK /ISl SHEPreTUYECKUX U
YHEPTOCTPOUTENLHBIX TeXHUKYMOB / M. 1. Pe3nnkos, 0. M. Jlunos . — 3-e u3n., nepepad . — M. :
OHneproaromusnar, 1987 . — 288 c.;

2. I[loBepouHbIil pacyeT IEMEHTOB MapOBBIX KOTJIOB : METOJAMUYECKHE YKa3aHUs K pacCueTHOMY
3aJJaHUIO U KypCOBOMY IPOEKTY IO HarpaBiieHUIo "DHepreTudyeckoe MammHocTpoenuto” / U. JI.
Honxkun, B. M. Cynpanos, JI. E. Eroposa, K. A. [Inemanos, Hau. uccnen. ya-r "MOUN" . — M. :
N3n-Bo MOU, 2014 . — 68 c. - KHUTa TOJIBKO B 3JIEKTPOHHOM BUJE, IEPENTH 10 CCHUIKE B
DnekTpoHHyr0 onbmoreky MOU .
http://elib.mpei.ru/action.php?kt_path_info=ktcore.SecViewPlugin.actions.document&fDocumentl
d=7023;

3. Kosanes, A. II. IlaporenepaTops! : Y4eOHHK /7151 BY30B 110 CIIEUATEHOCTH
"ITaporenepatopoctpoenue" / A. I1. Kosanes, H. C. Jlenees, T. B. Bunenckuii ; O6m. pen. A. I1.
KoBasieB . — M. : DHeproatomuszaart, 1985 . — 376 c.;

4. TenioBO# pacyeT KOTENbHBIX arperaToB (HOpMaTUBHBIN MeToT) / U Ip., M-BO TSAXKeNOro, SHEPT.
u Tpancn. mammHocTtpoeHuss CCCP ; Pen. H. B. Kysnenos . — crep., u3n 1973 r. — M. :
Oneproaromusaar, 2007 . — 296 c.;
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5. "TennoBoii pacueT KoTenbHBIX arperaroB (Hopmatusablil MeTon)", (2-€ u3a., nepepad.),
N3narensctBO: "OHeprus'", Mocksa, 1973 - (296 c.)
https://biblioclub.ru/index.php?page=book&id=602249.

5.2 JIuueH3MoHHOEe U CBOOOIHO pacnpocTpaHsieMoe MPOrpaMMHoe odecneyeHue:
1. Office;

2. Windows;

3. Ansys;

4. SolidWorks;

5. Boiler Designer.

5.3 UaTepHeT-pecypcsl, BKJIIOYast NpodeccHOHATbHBIE 0a3bl IaHHBIX U HH(POPMAIIHOHHO-
CIIPAaBOYHbIE CHCTEMbI:

1. 3BC Jlans - https://e.lanbook.com/

2. 9BC "YHuBepcurerckas 0u0J1M0TeKa OHIANH" -
http://biblioclub.ru/index.php?page=main_ub_red

3. ba3za nannbix Web of Science - http://webofscience.com/

4. ba3za nanabIx Scopus - http://www.scopus.com

5. DaexTponnasi 6udmoreka MIU (3B MIH) - http://elib.mpei.ru/login.php

6. ITopTan oTKpBITHIX AaHHBIX Poccuiickoii ®exepanuu - https://data.gov.ru

7. Ba3za OTKPBITHIX JaHHBIX MUHHCTEPCTBA TPYAA U COUMAILHOI 3a1uThl PD -
https://rosmintrud.ru/opendata

8. ba3za OTKpBITHIX JaHHBIX NMPO(ecCHOHATBHBIX CTAHAAPTOB MHUHHCTEPCTBA TPyAa U
conuaabHoi 3anmThl P® - http://profstandart.rosmintrud.ru/obshchiy-informatsionnyy-
blok/natsionalnyy-reestr-professionalnykh-standartov/

9. ba3a oTKpBITHIX JaHHBIX MHHHCTEPCTBA IKOHOMUYECKOT0 pa3BuTus P@ -
http://www.economy.gov.ru

10. Ba3a oTKpbITHIX 1aHHBIX PocduamonuTopunra - http://www.fedsfm.ru/opendata
11. DnexTpoHHasi oTKpbITast 6a3a naHHbIX '""Polpred.com O630p CMHU" -
https://www.polpred.com

12. HaumoHaIbHBII NOPTAJ OHJIAIH 00y4ueHns1 «OTKpbITOE 06pa3oBanue» - https://openedu.ru

13. Opunnanbubiii caiit @e1epaabHOr0 areHTCTBA MO0 TEXHUYECKOMY PeryJTupoBaHMIO U
MmeTposoruu - http://protect.gost.ru/

14. OTkpbITas yHuBepcuterckas nHgpopmannonHas cucrema «POCCHUSD» -
https://uisrussia.msu.ru

15. ®enepanbHblii moptaa "Poccuiickoe o6pazoBanme’ - hitp://www.edu.ru

6. MATEPUAJIBHO-TEXHUYECKOE OBECHHEYEHHUE JUCHUIIJIMHBI

Tun nomemeHus Homep aynutopumn, OcHamenune
HalMeHOBaHHUe

OTCYTCTBYET
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IIpunoxenne A

BAJJIBHO-PEUTUHITOBAS CTPYKTYPA JIUCHOUILJIAHBI

SHepI‘eTI/I‘{CCKI/IG KOTIJIBI

(Ha3BaHME AUCIMILIMHBI)

6 cemecTp

HepequL KOHTPOJIBHBIX MePOHpHﬂTHﬁ TEKYIIET0 KOHTPOJIA yCII€BAEMOCTH MO JUCHUIIJIMHE:

KM-1

KM-2
KM-3
KM-4

Tect 1 Texnonoruueckue cxembl TOC, ocHOBHOE 000opynoBanue. OpraHn4ecKoe TOTUIHBO,
MOATrOTOBKA TOIUIMBA K cxuranuto. (TectupoBanue)

Tect 2 Bo3aymHelii ¥ TemioBoi 6aianc sHeprerudeckoro kotia. (TectupoBanmue)

Tect 3 Tonounsle kamepsl apoBbIX KOTIOB. (TecTupoBanue)

Tect 4 TernnooOMeHHbIE TOBEPXHOCTH MAPOBBIX KOTIOB. METO/IbI MOJIy4YeHUs YUCTOTO Hapa.
(TectupoBanue)

Bujx npome:xyTo4HOI aTTecTanmu — JK3aMeH.

Wunekc KM-1 | KM-2 | KM-3 | KM-4
Howep Paznen aucuumuimabl KM:
paznena Henens 4 8 11 13
KM:
1 1. Texnonorunueckue cxembol TOC, ocHOBHOE
o0opyioBaHue.
11 1. Texnonorunueckue cxembol TOC, ocHOBHOE + +
) o0opyioBaHue.
2 2.0Opranuyeckoe TOIUIMBO, MOATOTOBKA TOTUIMBA K
C)KUTAHUIO
21 2.0pranuyeckoe TOIINBO, MOATOTOBKA TOIUIMBA K + +
] CKUTAHUIO
3 3.Bo3ayminHelii v TeI10BO# OajlaHC MapoBOTo KOTIIA.
3.1 3.Bo3ayminHelii v TeI10BO# OajlaHC MapoBOTo KOTIIA. + + +
4 4.TonouHble KaMepbl MAPOBBIX KOTJIOB.
4.1 4.TonouHble KaMepbl MAPOBBIX KOTJIOB. + + +
5 5. TennooOMeHHBIE TOBEPXHOCTH MAPOBBIX KOTIOB
5.1 5. TennmooOMeHHBIE TOBEPXHOCTH MAPOBBIX KOTIOB + + +
6 6.MeTo/1bl OJTyYeHHsT YUCTOTO Mapa
6.1 6.MeTo/1bl OJTyYeHHs YUCTOTO Mapa + +
Bec KM, %: 25 25 25 25
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7 cemecTp

IlepeyeHb KOHTPOJIbHBIX MEPONPUITHI TEKYIIEr0 KOHTPOJISl yCII€eBAEMOCTH 0 JHCIUILIHHE:

Bua npoMexyTo4yHOM aTTecTALMHA — .

Wnnekc
Homep Pa3gen nuciuInimHabl KM:
paszaena Henens
KM:
Bec KM, %:

16




BAJLJIbHO-PEUTUHIOBASI CTPYKTYPA
KYPCOBOI'O ITPOEKTA/PABOTHI 1O IUCIUAIIVIMHE

SHepI‘eTI/I‘{CCKI/Ie KOTJIBI

IIpuioxenue b

(Ha3BaHME AUCIMILIMHBI)

7 cemecTp

Hepeqenb KOHTPOJ/IbHBIX MEPOHPHﬂTI/Iﬁ TEKYIIEIr0 KOHTPOJAHA YCIIEBA€eMOCTH 110 KprOBOﬁ

padore:

KM-1 Cobmonenue rpaduka Boimonnenus: KI1
KM-2 Cobmonenune rpaduka poimoaHeHus KI1
KM-3 Cobmonenue rpaduka Boimonnenus: KI1
KM-4 Cobntonenue rpaduka BeimoaHenus KI1

Buja npomexyTouHoii arrectanmu — 3amura KP.

Nunekc KM- | KM- | KM- | KM-
Howep Paznen KypcoBoro npoekra/kypcoBoii paboTbl KM: L 2 3 4
pasjena A yp p yp P Henens 4 8 12 15
KM:
1 Pa3pabotka onucanus u cxemsl kotna. Pacuer I-[] Tabmuisl, +
Ta0IMIBI 00BEMOB.
2 Onpenenenue KIIJl kotia u pacxoja TOmIMBa +
3 IToBepoUHBIN pacyeT TOMOYHON KaMephl +
4 Pacuet TonouHoit kameps! B mporpamme BoilerDesigner +
Bec KM, %: | 25 25 25 25
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