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1. HEJIN U 3AJAYHU OCBOEHUSA JUCHHUIIJIMHBI

Leabt0 ocBOEHHS AMCUHUIINHBI SBISICTCS M3yYCHHUE MPUHIUIIOB MPOCKTUPOBAHUS U pacuera
KOTCJIbHBIX YCTAHOBOK W MapOrcHCPAaTOpPOB, MNPOLECCOB, MPOUCXOIANIUX B HHUX, U HU3YUCHUC
NPUHIUIIOB Pa0OTHl ¥ AKCILTyaTallil KOTEIBHBIX YCTAHOBOK M TApOTe€HEPaTOPOB.

3agauu AUCHMILINHBI:

- MPUOOpPETEHNE MPAKTUICCKUX 3HAHHH 10 KOHCTPYKIIMH U MTPOSKTHPOBAHUIO MAPOBBIX KOTJIOB B
cocTaBe 00BEKTOB IIIEKTPOIHEPTECTUKH;

- OCBOGHHME TEXHUYECKHE PEUICHHUS TIPY BBITOJIHEHHH PEKOHCTPYKIIUU KOTJIA,

-U3YUYCHHUC TCIIJIOBBIX PACUCTOB HOBCpXHOCTGI’I KOTJIa U THAPABINYCCKUX PCIKUMOB JIBUKCHHA
pabouero Tena B HUX.

dopmupyembie y 00yJaronerocs KOMneTeHINMU 1 3allJIaHIPOBAaHHBIC Pe3yJIbTaThl

00y4eHMsI TUCIUIIMHE, COOTHECCHHBIC C HHANKATOPAMH JOCTHKEHUSI KOMIEeTEeHIHIi:

Kon n Kon n 3anJaHUuPOBAHHbIE PE3YJIbTATHI 00yYeHHsI
HAMMEHOBAHHE HAMMEHOBAHHE
KOMIIETCHIINHA I/IHIII/IKaTOPa
JOCTHIKEHMS
KOMIICTeHLIUH
OIIK-3.1 3HATh:
TlemoncTpHpYET —  TEPMOJIUHAMHUYECKHE MIPOIIECCHI npeoOpa3oBaHus
OHUMAHMIE SHEPTUU B MAPOBBIX ¥ BOJOTPEHHBIX KOTIAX;
OCHOBHBIX — TpoIecchHl Mpeodpa3oBaHus SHEPTUH B TAPOBHIX KOTIAX;
OI1K-3 SAKOHOB I —  OCHOBHBIE 3aKOHBI TEUEHUS CKUMAEMOU KUIKOCTH.
METh:
Crniocoben croco6oB y .
IEMOHCTPHpPOBA | TIeperoca -TIPOU3BOJIUTH MMOCTPOCHUE MPOIECCa H3MECHEHHM
Tb NPUMCHCHHC | TEIUTOTEL H MACCHI napamMeTpPOB JILIMOBBIX Ta30B, BOJABI U TAPOBOJISTHON CMECH;
OCHOBHBIX - paccyuThIBaTh IIOKAa3aTeIN TEIUIOBOH SKOHOMUYHOCTH
CHOCOGOB MapOBbIX U BOJOTPEUHBIX KOTIIOB TOC.
MOJTyYeHUS,
npeoOpa3oBaHu :
OIIK-3.2 3HaTh:
s, TPAaHCTIOPTa 1
Tpumenser — TPUHOUTB PabOThl, TEXHUYECKHE XapPAKTEPUCTHKU U
HCITOJIL30BAHUS
SHAHWS OCHOB KOHCTPYKTHUBHBIE OCOOCHHOCTH JJIEMEHTOB M Y3JIOB
TEIUIOTHI B
[IAPOBBIX KOTJIOB,
Termiorexunyec | TCPMOIMHAMUKH P i
[T PACUETOR — OCHOBHBIE METOJIbI MPOCKTUPOBAHUS U KOHCTPYHPOBAHUS
KUX YCTaHOBKax
Y TepMOEHAMITCC 3JIEMEHTOB | Y3JIOB KOTEJIbHBIX YCTaHOBOK.
A CUCTEMAaX
MeTh:
KHX TIPOIIECCOB, y
[HKJIOB H 1X - BBITIOJIHATH PACcUET MapoBOTr0 KOTJIA, a TAKXKE ee
OKA3ATEICH 9JIEMEHTOB 110 THUIIOBBIM METOINKAM;
- paccuuTHIBATh MapaMeTPhI MOTOKA B IIOBEPXHOCTSIX
HarpeBa MapoBOTo KOTA.
2. MECTO JAACHUITINHBbI B CTPYKTYPE OBPA30OBATEJIBHOU
INPOI'PAMMBLI BO

I[I/ICL[I/IHJ'II/IHa 6a31/1pyeT05{ Ha CICAYIOIIUX OUCHHUIIMHAX!: «Texunaeckas TCPMOAUHAMUKA,
«TermomaccooOMen», «be30MmacHOCTb JKU3HEAECATETIFHOCT» B 00beMe ITporpaMMbl OakaiaBpHuaTa.

Pe3yJ'IBTaTBI 06pa3013aHH;1, MOJIYYCHHBIC TIIpU OCBOCHUU JOUCHUILJINHEIL, HGO6XOI[I/IMI>I npu
n3ydeHuu cieayromux auctumiid: Typounsl TOC u ADC, TermnoBbie 2JIEKTPHUECKUE CTAaHITUH.




3. CTPYKTYPA U COAEP KAHUE JUCHHUITJINHBbI
3.1. CTpykTypa IUCHHUILIAHBI
OO11ast TPyJ0EMKOCTh JUCIUIUIHBI COCTABISET 6 3aUeTHBIX eUHUIL, 216 Jacos.

Pasen IUCIUILIMHBL o o Pacnpenenenue prz[oeMKOCTUI/I pasnena (B 4acax) o BUAaM ConeprxaHre caMOCTOSITEIbHOM
Popma MpoMEKYTOUHOH g i §[ § yucOnoli pador (c yxa3aHueM N?ifﬁ::ﬂ}(a momn. 5.1 u
ATTECTALH 2 § é = KoHnrakTHas CP Konrt- y CTp; R .5.
(no cemecmpam) 5 O | Jex | Ip | Jla6 | KIIP | MKKII | TTA poIb
YCTpoicTBO U XapaKTepUCTUKU — — H3yueHue TeopeTHUeCcKOro U

apoBOro KOTJia 3 MPaKTHYECKOro Marepuana:
[1], cTp. 12-54.

[2], cTp. 11-30.

9
[V}
—_
—_
AN
AN

I"a30BO3MyI1IHBIHA TPAKT KOTENBHOM — — H3yueHne TeopeTudecKkoro u
YCTAHOBKH IIPAKTUYECKOT0 MaTepuana:
13 5 1 1 4 4 3 - [1], ctp. 38-54, 158-160.

[2], cTp. 54-57.
[3], c1p. 189-197.

TeruioBoii GasnaHc apoBOro Kowia — — — — W3yueHne TeopeTu4eckoro u
IPaKTUYECKOI0 MaTepHuaa:

5 5 1 1 3 — [1], ctp. 239-320, 381-408, 420-460.
[2], cTp. 60-65, 374-394.

[3], ctp. 197-214.

TermnnoBbie MpOIECCHl B TOMIOYHOMH — — — — — H3yueHue TeopeTHUeCcKOro U
KaMepe KoTia 5 5 1 1 3 rEg?KZ?;eggi)gg n;z;iei[;gzna:
[3], ctp. 197-214.

TTporiecchl 3010IIIAKO00PA30BAHKS — — — - - H3y4eHne TeOPETHIECKOrO 1

HpaKTI/I'{eCKOFO MaTepI/IaJ'Ia:
S Sl 3 [2], c1p. 60-65, 374-394.
[3], ctp. 197-214.

OcHOBHBIC PO(ITH ITAPOBBIX KOTIIOB 4 — — — N3yyenue TeopeTHuecKoro u
MPAKTUIECKOTO MaTepuaa;

13 5 1 1 4 3 [1], cTp. 239-320, 381-408, 420-460.

[3], cp. 197-214.

TemnnoBbIie MpOIECCHl B TOMIOYHOMH 4 — — — H3yueHue TeopeTHUeCcKOro U
KaMepe KOTia U paboTa KOHTYD 14 5 1 1 4 4 MIPaKTUIECKOTO MaTepuaa;
€CTECTBEHHOU ITUPKYJIISAITUN [2], cTp. 60-65, 374-394.

[3], ctp. 197-214.




Pa3nen muciMInUINHbI.
dopma IPOMEKYTOUHOU
aTTecTaluu
(no cemecmpam)

Bcero

JacoB Ha

paszaen

CemecTtp

Pacnipenenenue TpynoeMKoOCTH paszena (B yacax) 1Mo BUaam
yueOHOM paboThI

KonTakTHas

Jlex

JIab

KIIP

MKKII

ITA

CP

Kowur-
pOJIb

ConeprxxaHre caMOCTOSITEIbHOM

paboThI
(c ykazanueMm Ne ucTOYHUKA 1O 1. 5.1 U
CTpaHUII B HEM)

OCHOBHBIE THAPABIHICCKHE
XapaKTepUCTHKH KOHTYpa ITapOBOTO
KOTJIa

(o)}

H3yueHne TeopeTHUeCcKoro u
MIPaKTUIECKOTO MaTepuaa;
[2], cTp. 60-65, 374-394.
[3], ctp. 197-214.

IinpaBmiteckast XapakTepruCTHKa TpYO

W3yueHne TeopeTu4ecKkoro u
IIPAKTUYECKOT0 MaTepuana:

[1], ctp. 239-320, 381-408, 420-460.
[2], ctp. 60-65, 374-394.

10

Konryp ectectBEHHOM LIMPKYTISILIAA

I/I3yquHe TCOPETUYCCKOT'O U
MPAaKTUYCCKOro MaTepuala:

[1], cTp. 239-320, 381-408, 420-460.
[2], cTp. 60-65, 374-394.

[3], ctp. 197-214.

11

VYiydiieHue Ka4yecTBa u METO/IbI
peryinupoBaHus reperpesa napa

H3yueHue TeopeTHUeCcKOro U
MIPaKTUIECKOTO MaTepuaa;

[1], cTp. 239-320, 381-408, 420-460.
[2], cTp. 60-65, 374-394.

12

TerwioBkle XAPAKTCPUCTUKU paTallMOHHbIX 1
KOHBCKIVBHBIX HOBerHOCI'eﬁ HarpeBa KOTJIOB

H3yueHne TeopeTudecKkoro u
IIPAKTUYECKOT0 MaTepuana:

[1], ctp. 239-320, 381-408, 420-460.
[2], ctp. 60-65, 374-394.

13

P CTYJIMPOBAHMA TapaMETPOB IEPEIPEBA Iapa

I/I3yquHe TCOPETUYCCKOT'O U
MPAaKTUYCCKOro MaTepuala:

[1], cTp. 239-320, 381-408, 420-460.
[3], cTp. 197-214.

14

ManeBpeHHOCTH TAPOBOTO KOTIa

H3yueHne TeopeTHUecKoro u
MIPaKTUIECKOTO MaTepuaa;

[1], cTp. 239-320, 381-408, 420-460.
[2], cTp. 60-65, 374-394.

15

KypcoBoit npoext

72

0,3

67,7

CortacHO rpaduKy BBITIOJTHEHUS

16

DK3aMeH

36

2,5

33,5

OK3aMeH NPOBOJUTCS B MHUCbMEHHOI
¢dopme 110 OHIIeTaM COTJIaCHO NpOrpamMme
9K3aMeHa

Hmozo 3a cemecmp

216

16

16

16

16

2,8

111,7

33,5




[pumeuanue:Jlek — nexuu; [Ip — npakruueckue 3anarus; JIab — maboparopusie padoTsl; KITP — ayauropHbie KOHCYJIBTAIMH 110 KYPCOBBIM
npoektam/padoram; MKKII — unnuBuayanbHbie KOHCYIbTAIIMU 1T0 KYPCOBBIM ITpoekTaM/padoram; [1A — npomexxyrounas arrectarus; CP —
caMmocTosiTeNIbHas paboTa CTy/IeHTa.



3.2. KpaTkoe conep:kaHue pa3aejoB
1. Yemporticmeo u xapakmepucmuxu napogo2o Komia

Turst sHeprodokoB TOC, mapaMeTpbl napa. TexHomorrIecKas cxema mapoBoro Komia. I lapoBoii kotern 1 ero
OCHOBHBIE 27IEMEHTBL. | IpUHIMITBI CKUTaHus TOTUIMB B TOIKAX KOWIOB. CXeMbl BOZOIIAPOBOIO TPAKTA PA3IMUHBIX
BUJIOB KOTJIOB. KOHCTpYKTHBHOE BBITIOJTHEHHE TTOBEPXHOCTEN HAarpeBa.

2. [ a306030VLUHbILL MPAKIM KOMETLHOU ) CIMAHOBKU

["a30BO3MyIIHBIA TpakT, padora mox paspekeHreM W HammyBoM. COCTaB KOTEIBHOM YCTAaHOBKA U €€
000py/IOBaHHE HA Pa3HbIX BUIAX TOIUMB. BB TOpeNOYHBIX YCTPOHCTB. M30BITOK BO3LyXa, €r0 ONpe/esieHHe.
Pacyer 00beMOB BO3/Tyxa U Ta30B MPH CKUTAHUH TOTUIHB.

3. Tennoeoti banarc naposoeo Komia

Ternosoit Gaanc mapoBoro komwia. Cocrapisronpe TerwioBoro Oamanca. KITJ] korma v BUABI TEIUIOBBIX
TIOTEPb, PSMOIA 1 00paTHBI MeTozb! onperesnenns KITJ] kota. XapakTeprcTUKy TETIOBBIX OTeph (OCHOBHbIE
3aBUCHMOCTH, TpaM4yecKoe BBIPOKEHHE). OJKCepreTudeckuid OanmaHc TapoBoro komwia. (CoCTaBIsOIIie
HKCEPreTHYECKOro OaraHca | MX aHATIN3.

4. Tennosvie npoyeccovl 6 MONOYHOU Kamepe Komia

TeroBoii pexuM TOro4HOM KaMepsl. [oHoe TerioBbliesieHre B TONKE. PacyerHble TeMreparypbl B TOIKE U
PAIMALMOHHOE TEIUIOBOCIIPUSITHE SKPaHOB. OpraHuzaiysi TBEPAOrO U KUAKOIO IUIAKOYAATICHNS], UCKITFOUEHNE
TpoLIecca UTAKOBAHMUS CTEH TOIKH. [ 'a30Ma3yTHBIE TOIKH.

5. Ilpoyeccwi 30m0u11ak000pazo6amus

IIporiecch! Ha BHEIIHEN CTOPOHE KOHBEKTHMBHBIX MOBEPXHOCTEN HArpeBa. 3aHOC JIETy4el 307101 (OCHOBHBIE
3aBUCHMOCTH), 00pa30BaHKE JIMITKUX OTJIOKEHNH. AOpasuBHBIA M3HOC METALIA, JOMYCTUMBIC CKOPOCTH Ta30B.
HuskoremneparypHast KOppo3usi, MEPBI 3ALLUTHI OT KOPPO3HHUL.

6. OcrosHble npoghuiu naposbIx KMo
OcHoBHbIe MPOGUITH NAPOBBIX KOTIOB. CXEMHOE BBINOJIHEHNE, TIPEUMYIIIECTBA U HEIOCTATKH, CBSI3b C BUIOM
torumga rpodureit I1, T, N- 06pazubix, U-00pa3HbIx 1 GartieHHbIX.. Temmogus3neckue XapakTepucTUKU padodeit
cpenpl B koTax VI3MeHeHre AaBjIeHus, TEMITEPATYpPbI, INIOTHOCTH B TpakTe Kotia rpH EL, B kotiie npsMoTouHOM
JK]JL, To e - CKJ] (30Ha GONBIIMX TEIOEMKOCTEH). Y CIIoBHsI BHYTPEHHETO TEIIOOOMEHa CTEHKa - pabodast
cpena (Boz1a, Tiap, TTapoBOJIsIHAS CMECh), 3HaUEHHST KOA(D(PHUITMEHTOB TETIOOTIA4H U TIEPETIazioB TEMITEpaTyp.

7. Tennoswie npoyeccovl 8 MONOYHOU Kamepe Komaa u paboma KOHmyp ecmecmeeHHol
YUPKYIAYUU

TemmeparypHblii pexuM TiapooOpasyrorux Tpyo. [ lamarormwii, BOCOpUHSITEINA 1 OOPATHBIA TETUIOBBIE TIOTOKH.
Ilepenazb! Temrieparyp B CTEHKE U B CJI0€ BHYTPEHHHUX OTIOKEHHI. [3MeHeHne Temiieparypbl CTEHKH 110 JUIMHE
YCJIOBHOM TPYOBI OT HarpeBa BOJIBI B TPYOE 10 TieperpeBa rapa, PeKUMbI TeIII000MEHa.

8. OcHogHvle cudpasnuyeckue XapakmepucmuKu KOHMypa naposo2o Kom.iad

VYpaBHEHUST JBIDKCHUS W TEIUIOTWIpaRIMUeckas pasBepka. OOIee BbIpOKEHHWE YPABHEHWA JIBIDKCHIIS.
PazBepenHblie TpyObI B CEKIMM 1 KOX(ULIMEHTBI, XapaKTepH3YIOIE pa3BepKy. HUBeMpHSBI HArop 1 ero BIMsIHUS
Ha TWJIPaBITYECKYHO PA3BEPKY.

9. I'udpagiuuecKasn Xapakmepuchmurxa mpyo

['mpaBmdecKast XapakTepucTHKa TPYO B YCITOBUSIX TIPHHY/IMTEILHOTO JBKEHHS pabodeli cpenpl. Beipakenrie
TUIPARITIYECKOTO COMPOTURIICHHS TPH ABVKEHUH OTHO(DA3HOM CPEIbl 1 TSl TApOBOISTHON cMecH. | npaBiyeckie
XapaKTEPUCTHUKU TPYO MPH IMOTHEMHO — OITyCKHOM JBIDKEHHUH.

10. Konmyp ecmecmeerHoui yupkyisyuu

Paborta kKoHTypa ecTeCTBeHHON IMPKYIISIK. JIBIDKYIIFE CHITbI B KOHTYPE, TIONIC3HBIA HArlop U €r0 3aBUCHMOCTh
OT cKopocTy IMpKyIsiiu. Pacuer koHTypa ELL V3MeHeHre napieHus 1o BBICOTE OITyCKHBIX TpyO. BrvsiHre BBoAA
TIAPOBOJITHOM CMECH BBIIIIE YPOBHSI BOIBI B Oapabane. | wipaBmiueckue XapakTepUCTUKHA TPYO TP Pa3HBIX

TEIUIOBbIX MOTOKaX. Kputepuy  HapyIeHus LIMPKYIISILAHN.

11. Ynyuwenue kauecmea u memoowvl pe2yiuposanus nepespesa napa



Viyumenne kadectBa mapa B OapabanHbIx Komiax. [Ty mepexoma mpumecelt w3 Bompl B mmap. Pomb
CTyreHdaroro ucnapenust. OpraHuzaryisi cerapariiu rapa B 0apadanax. Pabora KoTuia py MOHIDKEHHbIX Harpy3Kax.
PesxuMbl paboThI KOTJIOB, CIIOCOOBI 00ECTICUEHHS! TIOHVKEHHBIX HArPY30K, SKOHOMIYHOCTb KOTJIA IPY CHIDKEHUN
TAPONPON3BOIUTEIIBHOCTH.

12. Tennoswle XapakmepucmukiL PAOUAYUOHHBIX U KOHBEKIUBHBIX NOBEPXHOCIEL HASPEBA KOMIOB
TemnoBble  XapakTEpUCTHKK PAIMALMOHHBIX M KOHBEKTMBHBIX IOBEPXHOCTE Harpesa. [3MeHenue
TEMITEPATYPhI Ia30B B TPAKTE KOTJIA IPU CHYKEHUHU HAIPY3KH, BIMSIHAE PELIMPKYJISIM.

13. Peaynuposanusi napamempos nepecpesa napa
Perymipoanue rieperpeBa napa. MeTozip! peryimpoBaHust. Y paBHEHHE TEIUIOBOTO OalaHCca BIPBICKUBAIOIIIETO
TIAPOOXJIAIATENS, KOJMYEeCTBO M MecTa BHpbICKa. BrpbIck coOcTBeHHOro KoozeHcata (cxema). OCHOBHBIC

TIPUHLIVITBI PETYMPOBAHKS POMEKYTOUHOTO TIeperpeBa.

14. Manespernocms naposozo komia
MaHeBpeHHOCTh MapoBoro Kowia. [loHsTre «MaHeBpeHHOCTY, aKKyMyJIMPYIOLIas CIIOCOOHOCTh KOTIIa U e
poutb. [loHstTHe «MakCMaTbHO I0IMYCTUMOM CKOPOCTH M3MEHEHHST HATPY3KID).

3.3. Tembl NpaKTHYECKUX 3AHATHI
6 cemecTp

1. U3yuenue obmieit koHcTpyKinu kotiaa TIII (2 gaca).

2. MatepuanpHbIii OanaHc koTia (2 Jaca).

3. TemoBoi, sKcepreTUdecKkuii 6ananc kotia u onpeneneHue KIIJ[ (4 gaca).
4. UccnenoBanue TOMOYHBIX MPOLIECCOB (6 4acoB).

5. Pacuer BogstHOTO 2KOHOMAaM3€epa, Bo3ayxomnoaorpesarens (2 Jaca).

3.4. Tembl 1a00paTOPHBIX PadoT

1. Hzyuenue TemnoBsix cxem TOI] ¢ monmepeunsiMu cBs3siMU (4 yaca).

2. H3ydeHue nporecca MOATOTOBKY KOTJIA K pacTonke (4 Jaca).

3. Ilyck kotnma Ha TpeHaxkepe TOIl ¢ momepedHbIMU CBS3SIMH W3 XOJOIHOTO COCTOSIHUS (4
qaca).

4. Ilyck kotna Ha TpeHaxkepe TOLI ¢ monepedyHbIMU CBSI3IMH U3 TOPSYETO COCTOSIHUS (4 "aca).

3.5.PTP
PI'P yueOHBIM MJ1aHOM HE TPEAYCMOTPEHBI.

3.6. TeMBbI KYpCOBBIX IPOEKTOB WJIH KYPCOBBIX padoT
Pacuet mapoBoro kotia (1o BapuaHTam).

I'pacdyuk BLINOJTHEHHUS KYPCOBOI'0 NPOEKTA

Henena 1 2 3 4 3aueTHas
Paznen xkypcoBoro 3amura
MPOCKTA 1,2,3,4 5,6,7 8,9 10 KypCOBOTO

MPOCKTA
O6beMm pazzaena, % 25 25 35 15 —
BrInoiaHeHHBIN
00nem 25 50 85 100 -
HapacTaIOIIIM
nrorom, %




Homep

Paznen kypcoBoro npoekra

paznena
1 MarepuanbHbIi 0ajJaHC TOTIOYHOTO YCTPOMCTBA
2 Omnpenenenre YHTAIBIUU U TEMIIEPATypbl IPOAYKTOB CTOPAHUS
3 TenoBoii GalaHC KOTEJILHOTO arperaTta
4 Pacxox TormBa u 1a3000pa3HbIX IPOIYKTOB CTOPAHUS
5 KommnoHoBKa TOMOYHOM KaMepbl
6 DKCepreTHYECKuil aHaJIN3 KOTEJIbHOIO arperara
7 PacrnipenieneHne teMneparyp 1 TEMIOBOCIIPUSTUI B 2JIEMEHTAX KOTJIA
8 TermnoBoi pacy€T 1 KOMITIOHOBKA MOBEPXHOCTEN HArpeBa KoTJjia
9 UYepTeku IPOI0JIBHOTO M IONEPEYHOI0 pa3pe30B Kotaa. OnucaHue KoTiia
10 OdopMieHne MOsSICHUTENBHOMN 3aITUCKU




3.7. CooTBeTcTBHE pPa3aes0B IMCHUIIMHBI 1 GOPMUPYEMBbIX B HUX KOMIIETEeH U

Homep 1 HauMEHOBaHHUE Pe3yJIbTaTOB 00pa30BaHUs Wupexc Howmep pasnena quCHHMILIHEDL (B COOTBETCTRUM C 11.3.1)
5 cenec DopMBI KOHTPOJISI
0 TUCLHIUIIHE KOMIETEHII Tp
(B COOTBETCTBMHU C pa3ziesioM 3) uu 3145161 718191101 11 211371 14
3HaTh:
TCPMOAUHAMHUYCCKUC IMPOLCCChI .
Tect «YCTPOHCTBO 1 XapaKTEPUCTHKU
npeoOpa3oBaHMsl SHEPTHH B TMAPOBBIX M
o M1apOBOTO KOTIIa»

BOAOTPEUHBIX KOTJIaX
mpolecchl NpeoOpa3oBaHUsl HSHEPIUU B

p P p p X X Tect «Cxemsl u yctaHOBKH TOL»
MapOBEIX KOTJIaX
OCHOBHBIE 3aKOHBI TEUECHUS COKUMAEMOM x Tect «KOHCTPYKTUBHBIE 3JIEMEHTHI
KUIKOCTU KoTJ1a»
YMmersn:
MIPOU3BOJIUTH TIOCTPOCHHUE TpoIiecca Tect «TerioBbie XapaKTEePHCTHKH
M3MEHEHMI TapaMeTPOB JBIMOBEIX Ta30B, PAIHALIVIOHHBIX H KOHBCKTHBHBIX

. Xl X TIOBEPXHOCTEH HATPEBaY
BOJBI ¥ IAPOBOJASIHOU CMECHU Konrponbnas padora «Pacuer o6bema
IIPOJLYKTOB CrOPaHMsl TOIIJIHBA
. Tect «TemmoBoii banaHCc MapoBOro
paccuuThIBaTh MMOKA3aTEIIN TCIIOBOU KOTJIa
SKOHOMUYHOCTH MAapOBBIX U BOJOTPEUHBIX X Tect «Pabora KOHTypa eCTECTBEHHOM
kotiioB TOC LIPKYJIILIAID
3HaTh:
HPUHIHAIIBT paGOTH’ TCXHUICCKHIC Tect «MaHEeBpEHHOCTH TAPOBOTO
XapaKTEPUCTUKHU u KOHCTPYKTHBHBIE < < < KOTJIay
OCOOCHHOCTH DJIEMEHTOB U Y3JIOB MAapPOBBIX Tecr «PerymipoBanue neperpesa
KOTJIOB napa»
OCHOBHBIC MCTOABI TIPOCKTHPOBAHUA U
KOHCT OBaHUSA DJIEMEHTOB WU 3JI0B
pynp Y X X X 3amuTa KypcoBOTO MPOEKTa
KOTCJIBHBIX YCTaHOBOK
YMeTh:
BBIIIOJHATH pacyeT MapoBOIro KOTJa, a
X X 3ammura KypcoBOTO MPOEKTa

TaKXE €€ DJIEMEHTOB I10 TUIIOBBIM




METOIUKAM

pacCUUThIBATh MaPaAMCTPLI IIOTOKA B
MOBEPXHOCTSX HarpeBa MmapoBoro KoTJia

3aIIH/ITa KypCOBOI'O IPOCKTa

Bceeo uacoe na pazoen oucyuniunsi
(6 coomeemcmeuu ¢ n.3.1)

13

13




4. KOMIIETEHTHOCTHO-OPUEHTUPOBAHHBIE OHEHOYHBIE CPEJICTBA JJIsA
KOHTPOJIA OCBOEHUSA PE3YJIBTATOB OBPA3ZOBAHUA 110 AUCIUIIJIMHE
(TEKYIIUA KOHTPOJIb YCIIEBAEMOCTH, IPOMEXYTOYHASI ATTECTAIIUS
IO UTOI'AM OCBOEHMUSA JUCHHUIIVIMHBI)

4.1. Texkymuii KOHTPOJIb YCIIEBAEMOCTH I10 IUCHMILIMHE:

6 cemecTp
— TECTUPOBAHUE:
TecT «YCTpOMCTBO U XapaKTEPUCTUKU IIAPOBOIO KOTJIa»
Tect «Cxembl 1 ycTaHOBKH TOL»
Tect «KOHCTPYKTUBHBIE 37IEMEHTHI KOTIIa»
Tect «TemnoBble XapaKTEPUCTUKK PATUAIIMOHHBIX M KOHBEKTUBHBIX TIOBEPXHOCTEN HATPEBA»
Tect «TemnnoBoit 6ananc TapoBOro KOTIa»
Tect «PerynupoBaHue neperpena napa»
Tect «MaHEBPEHHOCTD IIAPOBOTO KOTJIa»
8. Tect «PaboTta KOHTYpa €CTeCTBEHHOM ITUPKYJISIAN
— KOHTPOJIbHAsL pabOTHI:
1. KonrponbHas padota «Pacdetr o06bemMa MpOAyKTOB CTOPAHHS TOTLTABAY
— 3amuTa Ja00paTOPHBIX PadoT.

Nou,swnNE

bannbHO-peHTHHIOBAsI CTPYKTYpa AUCLMILINHEI SBIISETCS IPUIOKEHUEM A.
banisHO-pedTHHTOBasI CTPYKTYpa KYpCOBOM pabOTHI SIBIIECTCS NMpUiIoKeHneM b.

4.2. [Ipome:kyTOUHAS aTTeCTANMS MO JMCHUIINHE (YACTH AU CHUIINHBI):

6 cemecTp
IIpome:kyTOoUHAsI aTTECTALMU TIPOBOAUTCS B pOpME, YKa3aHHOW B yIeOHOM IUIaHE: IK3aMeEH,
3alUTa KypCOBOT'O MPOEKTA.

OreHka onpezensercss B COOTBETCTBUH ¢ [lonokeHneM o 0amibHO-PEHTHHTOBOM CUCTEME TS
cryaentoB H1Y «M3OW» Ha 0OCHOBaHMM CEMECTPOBOM U 3K3aMEHAIIMOHHON COCTaBIISIONIUX.

B npuiiokeHue K IUIUIOMY BBIHOCUTCS OIIEHKA 3a 6 ceMecTp.
OreHka 3a KypcoBOHM IPOEKT ONpeaessieTcs: B COOTBETCTBHH ¢ [lonoxkeHnnem o 0amnpHO-
pelTHHTOBOM cucteme 1s cryaeHroB HUY «MOW».

B npunoxkenue kK AUTIIOMY BBIHOCUTCSI OLIEHKA 32 6 CEMECTpP U 32 KypCOBOM IPOEKT.

I[pumeuyanue: ONieHOYHBIE MATEPUAITBI IO AUCIUILTAHE MPUBECHBI B (DOH/IC OIICHOYHBIX
marepuasioB OIIOII.
JIJist KOHTPOJISL Pe3yIbTaTOB 00PA30BAHMSI IIPOBOISATCS:
Texkyuuii KOHTPOJIb — TECTUPOBAHUE:
1. Cxemsl 1 ycranoBku TOLI.
TpakTbl KOTEIHHON YCTAaHOBKH.
KoHcTpyKTHBHBIE 37IEMEHTHI KOTJIA.
TennoBoii 6anaHc mMapoBOro KOTJa.
Pabora KOHTYpa eCTeCTBEHHOM IUPKYJISLILL.
TeroBble XapakTePUCTUKK PATHALIMOHHBIX ¥ KOHBEKTUBHBIX TIOBEPXHOCTEH HArpeBa.
PerynupoBanue napaMmeTpoB neperpesa napa.
. MaHeBpeHHOCTh TapOBOIo KOTJIA.
[IpoMeKyTOUHBI KOHTPOJIb — 3alUTa Ta00PATOPHBIX PadoT:

% N oL kW



1. M3yuenue temnoBsix cxeM TOL] c monepeyHbIMU CBA3SIMHU.
2. H3zydeHume nponecca MOATOTOBKH KOTJIA K PACTOIIKE.
3. Ilyck kotna Ha TpeHaxepe TOL] ¢ monepeuHbIMH CBSI3IMHU U3 XOJIOIHOTO COCTOSIHHUS.
4. Ilyck xotna Ha TpeHaxkepe TOLI ¢ monepeuHbIMH CBA3SIMH U3 TOPSYETO COCTOSHHUS.
— KypPCOBOH IPOEKT «Pacder mapoBoro Koria»
— DK3aMeEH.
HTOroBbIif KOHTPOJb - aTTecTalus 110 AUCLHUIUIMHE — YK3aMEH.

5. YHEBHO-METOAUYECKOE OBECIIEYHEHHUE JUCHUITJINHbI

5.1. [leyaTHbIe U JIEKTPOHHbIE U31AHUS:

1. Pynaeirun FO.A., T'unbne E.O., CynakoB A.B., AmMocoB H.T. Kotenbnbie yctanoBku. Tom V-
18 [DnextponHbid pecypc]: ydebHnoe mocodbue / Pynnwirun O.A., I'mnene E.D., Cynako A.B.,
AmocoB H.T. — DnekrpoH. TekcroBele gaH. — M. : OOO «M3natenscTBo MammHoCTpoeHHE» —
Pexxum moctyma: http://e.lanbook.com/view/book/790/page3/

2. Cazanos b.B. [IpombIiieHHbIE TEIIO3HEPTETHYECKHE YCTAHOBKU U CUCTEMBI [ DJIEKTPOHHBIN pecypc]

: yueb. mocodre st By30B / B.A. CazanoB, B.M.Curtac. - DrnektpoH. TekcToBble maH. - M.: MOU, 2014. —
Pexxim moctyma: http://www.nelbook.ru/?book=221

3. CoxkosnoB b.A. KortesbHbIe yCTaHOBKH M MX SKCIUTyaTaryst: yaeOHuk. — M. : Akanemust, 2008. —432 c.

4. Kpyrnos I''A., bynrakoBa P.M., Kpyrinosa E.C. TemnorexHuka [DneKTpoHHBIN pecypce]:
yaebnoe nmocooue / Kpyrios I'.A., bynrakosa P.U., Kpyrnosa E.C. — D1nekTpoH. TEKCTOBBIE JaH. —
M. : Jlanp — Pexxum noctyna: http://e.lanbook.com/view/book/3900/page129/

5. Tapactok B.M. Dkcmnyatanus komioB: IIpakTnyeckoe mocoOue st onepaTopoB KOTEIbHOU
[DnexTponHbIi pecypc]: yuebHOe mocoodue / Tapactok B.M. — DnekTpoH. TekcToBbIe AaH. — M. :
OHAC (Mocksa) — Pexum nocryna: http://e.lanbook.com/view/book/38560/pagel6/

6. OCHOBBI COBPEMEHHOM OHEPreTWKH: Yy4eOHMK 1 By3oB: ToMml/ CoBpemeHHas
TerIo3HepreTuka/ mox oodm. pexa. ui.-kopp. PAH E.B. AmetrucrtoBa. — 4 —e u3z., nepepal. u ao0m.
2008.

7. CynranoB M.M., TepentseB I'.®@., bnarounnnoB A.B., Koucrantunos A.A. Ilyck u octaHoB
OCHOBHOTO W BCIIOMOTaTeIbHOTO OoOopymoBaHus Ha TOIl ¢ momepedyHbiMuU CBs3SIMU: Y4UeOHO-
meToaunyeckoe nocodue. 2014.

8. KoncrantunoB A.A., M.M. Cynranos, I'.®. TepertbeB PacyeT mapoBoro kotia : ydeOHO-

metoanyeckoe nocodue Bomkckuit, 2014. — 86 c.KoncrantunoB A.A., CynranoB M.M., TepeHTbeB
I.o.

5.2. J/IuneH3noHHOE U CBOOOIHO PacIPOCTPaHsieMoe MPOrpaMMHoOe obecrevyeHue:
Microsoft Word, Microsoft Excel, Power Point, Tpenaxep TOL] ¢ monepedyHbIME CBA3SIMU

5.3. UuTepHeT-pecypchbl, BKJIKYas NpodeccuoHalbHbIe 0a3bl JAHHBIX U HH(OPMAIlUOHHbIE

CIIPaBOYHbIE CHCTEMBI:

YHuuepcurerckas nadopmarmonHas cuctema «POCCHUSA» https://uisrussia.msu.ru

CrpaBouHo-nipaBoBas cuctema «Koncynprant+» http://www.consultant-urist.ru

CnpaBouHo-nipaBoBas cuctema «I['apanT» http:// www.garant.ru

Bbazamanubix Web of Science https://apps.webofknowledge.com/

baza mannbIx Scopushttps://www.scopus.com

[opTan oTkpsITEIX NaHHBIX Poccuiickoii @eneparun https://data.gov.ru

ba3a oTKpbITBIX JaHHBIX MUHHCTEPCTBA TPYIa U COLIMATBHOM 3aluThl PO
https://rosmintrud.ru/opendata

baza nannsix Hayuanoii snextponnoit 6ubnmnorekn eLIBRARY.RU https://elibrary.ru/




baza nanubix mpodecCHoHaTbHBIX CTaHIAPTOB MUHUCTEPCTBA TPY/la U COLUATHHON 3alUThI
P®http://profstandart.rosmintrud.ru/obshchiy-informatsionnyy-blok/natsionalnyy-reestr-
professionalnykh-standartov/

ba3el nanHbIXx MuHHCTEPCTBA SKOHOMHYECKOTo pa3Butus P http:// www.economy.gov.ru

baza otkpeiThix manubix Pochuamonuropunra http://www.fedsfm.ru/opendata

DnekTpoHHas 0asza nanHbix «M3narenscTBo Jlanwy https://e.lanbook.com

®denepanibHas rocyiapcTBeHHas HHPoOpMaIoHHas cucteMa «HammoHanbHast 37K TpOHHAS
oubmoTeka» https://H30.pd

HanonansHelii nopTain onnaitH o0ydenust «OTKpbITOoe 0OpazoBanue» https://openedu.ru

DnektponHas 6a3a nanHbix "Polpred.com O630p CMU" https:// www.polpred.com

OdunmanpHblii caiit @eepanbHOTO ar€HTCTBA IO TEXHUYECKOMY PETYIUPOBAHHUIO U
MetpoJioruu http://protect.gost.ru/

OnextponHas 6ubnmoreka MOUhttps://ntb.mpei.ru/e-library/index.php.

6. MATEPUAJIBHO-TEXHUYECKOE OBECIIEYEHUE JUCHUITJIMHBI
JleKIIMOHHBIE U TPAKTUYECKHUE 3aHATHS MPOBOAATCS B YUEOHBIX ayTUTOPHIX, CHAOKEHHBIX
000pyIOBaHUEM IS MTOKa3a 00YYAIOIINX MAaTEPHATIOB, CPEIACTBAMHU 3BYKOBOCIIPOM3BEACHUS,
JIOCKOU ayTMTOPHOM, 000pYyAOBaHUEM IS IPEICTABICHUS MPE3EHTAIMH (ITa3MeHHAas TTaHEeb,
MIEPCOHAIIbHBIN KOMITBIOTED).



BannbHO-peUTHHTOBAsI CTPYKTYpa AUCIUILIHHBI

KorenbHble yCTaHOBKY 1 TapOreHEPATOPHI

IIpunoxenne A

(Ha3BaHHE AMCIUILTUHBI )

S cemecTp

Hepeqeﬂb KOHTPOJIbHBIX MepOl'lpI/IﬂTI/lﬁ TEKYIIEIro KOHTPOJIA YCIIEBACMOCTH IO TUCHMIIIMHE!

KM1

KM2
KM3
KM4
KM5

KM6
KM7

KM 8
KM9
KM10
KM11

TecT «YCcTpOUCTBO U XapaKTEPUCTUKH ITAPOBOTO KOTIIa.
Tect «Cxembl 1 yctaHOBKH TOL».

Tect «KOHCTpYKTUBHBIE 3IEMEHTHI KOTIIa.
Tect «TemoBble XapakTepUCTUKI PATUALIMOHHBIX ¥ KOHBEKTUBHBIX TIOBEPXHOCTEH HAIPEBA.
Tect «TennoBoii OanaHc MapoBOTro KOTIa»

Tect «PerynupoBanue neperpena napay»

Tect «MaHEBPEHHOCTh IAPOBOr0 KOTIIA»

Tect «Pabota KOHTYypa eCTeCTBEHHOM LIPKYJIISIAID

KontponsHas padora «PacueT o0beMa IpOoayKTOB CTOPAHHsI TOIUTHBAY.
Brmmonnenue u 3aliuTa KypCcoBOro npockKkra.

3ammTa 1a00paTOPHBIX pabOT

Bua npoMekyTo4HOI aTTecTAlMM — SK3aMEH.

TpyooemMKoCTb AMCUMNNVHBI = 6 3.€e.

Home| Pasnmen gucummumasl | MHOekc KM-1 |(KM-2 |KM-3 [KM-4|KM-5 KM6 | KM7 | KM8 | KM9 | KM10| KM11 | ax3ame
p KM: H
pasze
na
VYerpoicTBo u + +
1 XapaKTePUCTUKU TAPOBOTO +
KOTJIa
[a30B03 Iy NIHBI TPAKT KOTETLHON + + +
2 YCTAHOBKH + + +
TeruioBoii OanaHc MapoBOro Kowia + +
3 + +
TemuoBble poLecchl B +
4 TOTMIOYHOU Kame + + +
pe KoTa
5 [Tporiecch! 3050 ITAKO00Pa3OBaAHIIS N +
OcHOBHBIC PO(IUTH ITAPOBBIX + +
6 | xomioB +
TemuoBble poLEecch B + +
7 TOMIOYHOM KaMepe KOTJia U n i
paboTa KOHTYp €CTeCTBCHHOM
UPKYJS AN
OCHOBHBIE THIIPABIHYECKIE + +
XapaKTePUCTUKH KOHTYpa
8 p p Yp + +
MapoBOTO KOTIIA
9 Tunpasnyeckas XapakTepUCTHKA N + +
Tpyo
10 Kontyp ecrectBeHHOM IMPKYIISLIN + +




VitydiieHue KauecTra u +
11 | Meromsl peryaupoBaHus
neperpesa napa
TermoBble XapakTepucTHKn + +
12 | pagMaipoHHBIX M KOHBEKTHBHBIX
TIOBEPXHOCTEH HArpeBa KOTJIOB
13 PerynmpoBanmist iapamMeTpoB + +
TICpErpeBa napa
14 ManeBpeHHOCTH TAPOBOTO KOT/IA +
MunnMansHbIH 6amt 3a KM 8 20
MaxkcuMalnbHbIH 0aLT 3a 16 | 40

KM




BAJLJIBHO-PEMTUHTOBASI CTPYKTYPA
KYPCOBOTO IIpoEKTA no aucuuriinHe

KorenbHble ycTaHOBKH

IIpuioxenne b

(Ha3BaHHE JUCIUIIINHE)

S cemecTp

[lepeueHb KOHTPOIBHBIX MEPOIIPUATHI TEKYIIIETO KOHTPOJIA YCIIEBAEMOCTH 110 KYpCOBOMY IIPOEKTY:

KM-1 Cobmonenue rpaduka BBITOTHEHUS KYPCOBOTO TIPOEKTa
KM-2  OueHka npaBUIbHOCTH BBITOJIHEHUS Pa3/IeNoB KypcOBOIO IIPOEKTa
KM3  KadectBo ohopmiieHHS TIOSICHUTEIBHOM 3aIMCKH KYPCOBOTO TIPOEKTa
KM4  KagectBo oopMIIeHUS YepTeKeit
TpynoemMkocTh KypcOBOIo poekTa = 2 3.€.
Homep | Pazpen kypcoBoro Nunexc KM: KM-1 KM-2 | KM-3 | KM-4
paszmen | MpoeKTa/KypcoBOM Henens KM:
a paboThI
1 Mamepuanvuviti  6ananc ~ MONOYHO2O
. + +
ycmpoticmea
2 Onpeodenenue s3HmManbRUL U MeMnepamypbl N N N
NPOOYKMO8 c2OpaHus
3 Tennosoii bananc KomenbHo20 azpecama n n n
4 Pacxo0 monnuea u eazoobpasnvix N N N
NPOOYKMO8 c2OpaHus
5 Komnonoexa monounoti kamepol
+ + +
6 OKcepeemuyecKkuti AHAIU3 KOMENbHO20 N N N
azpezama
7 Pacnpeoenenue memnepamyp u + + +
Meni080CNPUAMULL 8 2JIeMeHmax Komia
8 Tennosoii pacuém u KOMNOHOBKA N N N
nosepxHocmell Hazpeea Komia
9 Yepmeodrcu npooobHO20 U NONEPeuHo20 N N n
paspezos komaa. Onucanue komua
10 Ogopmnenue noscHumenbHoOU 3aNUCKU N N N
Bec KM, %: 10 60 10 20




