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OTHOLIEHUH

HNHpexe 1McuUMNIMHBI 10 Y4eOHOMY IIaHy Bb1.B.08

5 cemecTp — 6
TpyaoeMKOCTb B 3a4eTHBIX e JHHHIAX

Yacos (Bcero) 1o y4eoHoMy IJIaHy 5 cemecTp - 216

5 cemecTp — 16 yacoB
Jlexkuun P

5 cemecTp — 16 yacoB
IIpakTnyeckune 3aHATHSA

JIaGopaTopHbie paGoThI S cemectp — 16 uacon

5 cemecTp — 16 yacoB
KoHcyabTanuu no KypcoBomy npoeKkTy

CamocrosiTesbHast padora 5 cemectp — 111,7 yacos

BKJIrOYas:

5 cemecTp — 16 yacoB
KypcoBas pabora

IIpomesxyTouHas aTrecTanms:

JK3aMeH 5 cemecTp — 2,8 yaca

3alMTa KypCOBOI'0 MPoeKTa 5 cemecTp — 4 yaca
Konrtpoas:

JK3aMeH 5 cemecTp — 33,5 yaca
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ITPOI'PAMMY COCTABHIIL:

Jouent kadpenpsr TOuTT M.C. Vpanunxui
(I0IDKHOCTB, Y4eHas CTENEHb, YYCHOE 3BaHHE) q\j/mmucb) (pacmudpoBKa MOAMKUCH)

3aBemyromuii kaderpor DHEPreTHKH 9Z ; E.I'. 3eruna
(naspanme Kadeapsi) (nbfuc) (pacmm(ppoBKa Mo/NHCH)

PyxoBoauTens 06pa3oBaTebHOM nporpaMMb! TeIiosHepreTHYecKue CHCTEMBI M IIU(POBbIE
TEXHOJIOTHH

3asemyromuit HAJI LT, K.T.H., JIOLEHT W ﬂ—' M.M. Cynranos

(I0/DKHOCTD, YYEHas CTENEHb, YYCHOE 3BaHHE) fmﬂ (pacmmnppoBKa NMOAINKCH)

COI'TACOBAHO:

e

3aBemyromuii kadeapoit DHEPreTHKH E.I'. 3enuna

(Hasanme Kadeapsi) {¢nopfcs) (pacmmpoBKa MO/NKMCH)



1. IEJIX U 3AJTAYH OCBOEHUSA AU CHUITJIMHBI
Ilenb0 ocBOEHUS] IMCHUILIMHBI SBIISETCS W3Y4YEHHE NPUHLMIIOB IIPOEKTUPOBAHMS U pacuera
KOTEJIbHBIX YCTaHOBOK, IPOLECCOB, MPOUCXOJAIIMX B HHUX, M M3ydCHHE HNPUHLUIOB pabOThl U

9KCILTyaTallui KOTCJIbHBIX YCTAHOBOK.

3aga4u AUCHHMILIMHBL:
- IpUOOpETEHNE MTPAKTUUECKUX 3HAHUN 110 KOHCTPYKIMH U MIPOEKTUPOBAHUIO NIAPOBBIX KOTJIOB B

cocTaBe 00BHEKTOB OJICKTPOSHEPIC€TUKH,

- OCBOCHHE TEXHUYECKUE PEIICHUS IIPU BBIIOIHEHUN PEKOHCTPYKIIUU KOTIIA;
-M3Y4YCHHUE TEIUIOBBIX PACUETOB MOBEPXHOCTEH KOTJIA M THUAPABIMYECKHX PEKUMOB JIBUIKCHUS
pabouero Tena B HUX.
dopmupyembie y 00ydaronierocss KOMIeTeHI[UH 1 3aIUIaHUPOBAHHBIC Pe3yJIbTaThI
00y4eHHs TUCIUTUIMHE, COOTHECCHHBIC ¢ MHANKATOPAMH JOCTHKEHUS] KOMIMETEeHIHIi:

Kon u Kon n 3anaHupoBaHHbIE Pe3yJbTATHI 00yYeHH s
HAUMEHOBaHHe HANMEHOBaHHe
KOMIIeTeHLH HHAUKATOpA
AOCTHUKEHHUS
KOMIIeTeHIIM U
MK-1 IK-1.1. 3HATh:
Crioco6en Brmonasier coop — TEPMOIWHAMHUYECKHUE IIPOLIECCHI peoOpazoBaHus

y4yacTBOBaTh B
coope u aHanm3e
UCXOHBIX
JTAHHBIX TUISt
MIPOCKTUPOBAHUS
SHEProoOBHEKTOB,
MIPOBEICHUU
pacderoB "
AKCIIEPHUMEHTOB B
COOTBETCTBUU C
TUTTOBBIMH
METOJUKAMU |
CpeacTBaMu
aBTOMATH3AIHH,
00paboTKoit
MOJTyYEHHBIX
pe3yJIbTATOB,
COOTIOICHUH
MIPOU3BOJICTBEHH
on u
JKOJIOTMYECKOU
0€30I1aCHOCTH,
yIpaBIeHUH,
IKCILTyaTallHH,
00CITy’)KMBaHUH,
JIOBOJIKE
IPOIIECCOB "
pEMOHTe
TEXHOJOTUYECKOT
0 00opyaOBaHUS

X1 aHaJINn3 JaHHBIX
JJIA
HCCIIEIOBAHUM 11O

OHCPI'HU B IIAPOBLIX U BOI[OI"pCﬁHBIX KOTJax,
— IIPOoHICCChl Hp606paSOBaHI/I$I OHCPI'HU B IIApPOBLIX KOTJAX]
—  OCHOBHBIC 3aKOHBI TCUCHHUS CXKHUMAaCMOM KHUAKOCTH.

3aJaHHOU yMeTb:
TCMATHKE, -POU3BOIUTH IOCTPOEHHE ITPOLECCA M3MEHEHUI
COCTaBJICT [apaMeTpoB JbIMOBBIX I'a30B, BOJIbl U IAPOBOJISHON cMecH;
KOHKYPEHTHO- .

yP - PAacCcuuTHIBATh II0KA3aTENIM TEIJIOBOW 3KOHOMHYHOCTH
CIOCOOHBIC .

NapoBbIX U BojgorpeitHbix kotiaos TOC.

BapUaHTHI
TEXHUYECKUX
peLIeHuit
[1K-1.4. 3HATh:
JleMoHCTpUpyeT — TMPUHOUOBl PaOOTHI, TEXHUUYECKHUE XapaKTEPUCTUKU U
NOHUMaHKnEC KOHCTPYKTUBHBIE OCOOEHHOCTH 3JIEMEHTOB M Y3JIOB
B3aMMOCBA3U IIapOBBIX KOTJIOB;
3aia4 — OCHOBHBIE€ METOJIbI POECKTUPOBAHUS U KOHCTPYHPOBAHUS
MIPOEKTUPOBAHUS

H OKCIUTyaTalluu

AIIEMEHTOB U y3JI0B KOTEJIbHBIX YCTAHOBOK.
yMeThb:
- BBIIIOJIHATH PACUET MapoOBOIo KOTJA, a TAKXKE €
9JIEMEHTOB 110 TUIIOBBIM METOIUKAM;
- paccuuThIBAaTh MapaMETPhl MOTOKA B TOBEPXHOCTAX
Harpesa apoBOro KoTJja.




2. MECTO JJUCHUIIJIMHBI B CTPYKTYPE OBPA3OBATEJIBHOM ITPOT'PAMMBI
BO

Juctumuimaa Oasupyercss Ha CIEAYIOIMUX JUCHUIUIHHAX: «TeXHuuecKas TepMOAMHAMUKAY,
«TermomaccooOMen», «be30ImacHOCTb JKU3HEIEATETIFHOCTH» B 00beMe MporpaMMbl OaKaiaBpHuara.

PesynbpTarel 00pa3oBaHWs, TOMYYCHHBIC IMPU OCBOCHUHM JTUCIUILUIMHBI, HEOOXOIUMBI TIpU
n3ydeHun cuaenyrmmx auciuuumH: «Typounsl TOC u ADC», «TemnoBble 3JIEKTPUUYECKHE
CTaHIIHUY.



3. CTPYKTYPA U COAEP)KAHUE JUCIUIIJIMHBbI
3.1. CTpyKTypa QM CHUATINHBI
OOm1ast TPyJOEMKOCTh JUCIUIUINHBI COCTABIISET 6 3aUETHBIX eMHUIL, 216 Jacos.

Pasje) QUCLIHILIHESL, - N Pacnipenenenue prI[OCMgOC”EI/I pa63z[eﬂa (B yacax) mo BuAaM Coneprxanue CgMOCTOHTeHBHOI/I
dopma IIPOMEKYTOYHOI ° = E;( 5 y4eGHO#T paboThI Npa OTBI .
14 C YKa3aHHUEM Ne UICTOYHHKA IIO I1. D.1 H
aTTeCTaIH 2 S 2 KonrakTHas cp Komt- (cy A o o)
S o
(no cemecmpam) = O | Jlex | IIp | JIa6 | KIIP | UKKII | TIA poJIb

YCTpoiCTBO U XapaKTEPUCTUKI - - N3ydenune TeOpeTHIECcKOTro U
IMapoBOro KoTja 13 5 1 1 4 4 3 . MPaKTUICCKOIo MaTepuaia:

[1], cp. 12-54.
[2], cTp. 11-30.

I'a30B03My11IHBIA TPAKT KOTEIBHON — — H3yuyenue TeopeTudecKkoro u
YCTAHOBKH IPaKTUYECKOT0 MaTepuaa:
13 5 1 1 4 4 3 - [1], cTp. 38-54, 158-160.

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

TeroioBoii OaaHC MApOBOTo KOT/A — — — — N3yuenue teopeTuuecKkoro u
MIPaKTHYECKOTO MaTepuana:

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

[3], cp. 197-214.

TermnoBble MPOILECCHl B TOMOYHON — — — - - W3yueHne TeopeTHIECKOTo U
Kamepe KoTia 5 5 1 1 3 Tg?KZf;eggogg n;a;ze_};gzna:
[3], ctp. 197-214.

IpotiecchI 30101U1AK000Pa30BAHHT — — — — — N3yuyenue TeopeTuuecKkoro u

MPaKTUYECKOTO MaTepuaa;
5 S 11 3 [2], crp. 60-65, 374-394.
[3], ctp. 197-214.

OCHOBHBIE PO TTAPOBBIX KOTIIOB 4 - - - N3y4yeHne TeopeTHIECKOro u
MPAKTHIECKOTO MaTepraa;

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

[3], cTp. 197-214.

TemoBkIe MPOIECcChl B TOMMOYHOU 4 — — — H3ydenue TeOpeTUIeCcKOro u

KaMepe KOTJa U paboTa KOHTYP 14 5 1 1 4 4 MPAKTUIECKOTO MaTepuaa;

€CTECTBEHHOU LIUPKYJIISLUU [2], cTp. 60-65, 374-394.
[3], ctp. 197-214.

OCHOBHBIE THAPABINICCKHE 6 5 1 1 — — — — 4 — H3ydeHue TeOpeTUIecKOro u

XapaKTepUCTHKH KOHTYpa IapOBOT0 PaKTUIECKOT0 MaTepHaa:




/o

Paznen qucuumimHel.
dopma TpOMEKYTOUHOU
aTTecTalluu
(no cemecmpam)

Bcero
4acoB Ha

paszaen

Cemectp

Pacnipenenenue TpyqoeMKocTH pas3zena (B yacax) o BUaam
y4eOHOI paboThI

KonTakTHas

JIek

Ip

JIab

KIIP

NKKII

A

CP

Kour-
poJib

ConeprxkaHue caMOCTOSTEIbHOM

paboThI
(c yxazanmeM Ne MicTOUHHMKA 1O 11. 5.1 1
CTpaHUII B HEM)

KOTJia

[2], cTp. 60-65, 374-394.
[3], cTp. 197-214.

T'inparseckast XapaKTeprCTHKa TPYO

N3yuyenue TeopeTuuecKkoro u
MIPaKTHYECKOTO MaTepuana:

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

10

Konryp ectecTBEHHON LMPKYTSILIA

W3yueHne TeopeTHIECKOTO U
MPaKTHYECKOTO MaTepuana:

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

[3], ctp. 197-214.

11

Vi1ydiieHne KauecTBa U METO/IbI
perynupoBaHus eperpesa napa

M3ydeHne TeopeTHUECKOro 1
[IPAKTUYECKOI0 MaTepuana:

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

12

TeruioBble XapaKTepUCTUKH PAIUAIIMOHHBIX 1
KOHBEKTHBHBIX TTOBEPXHOCTEH HATPEBa KOTIIOB

N3yuyenue TeopeTudecKoro u
MIPaKTHYECKOT0 MaTepuaa;

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

13

Perynmipoanys napaveTpoB reperpesa rapa

I/ISY‘IGHI/IG TCOPETUICCKOI'o 1
MPAKTUYCCKOro MaTepuraja:

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

14

MaHeBpeHHOCTb [apOBOI0 KOTJa

I/ISY‘IGHI/IG TCOPETUICCKOI'o 1
MPaKTUYCCKOIo MaTepuasia:

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

15

Kypcosoii npoekr

72

0,3

67,7

CornacHo rpaduKy BBITIOTHEHU

16

DK3aMeH

36

2,5

33,5

DKk3aMeH IPOBOAUTCA B MMHCbMEHHOM
(bOpMC 10 OHMJIETaM COIIACHO nporpamMmme
OK3aMCHa

Hmozo 3a cemecmp

216

16

16

16

16

2,8

111,7

33,5




[Mpumeuanue:Jlexk — nexuu; [Ip — npaktuueckue 3ansrus; JIab — madoparopusie padotsl; KITP — ayauropHbie KOHCYJIBTAIMH 110 KYPCOBBIM
npoektam/padoram; MKKII — urnuBuayansHbie KOHCYIbTAIIMU TTO KYPCOBBIM ITpoekTam/padboram; [TA — npomexxyrounas arrectamus; CP —
caMmocTosiTeNbHas paboTa CTy/eHTa.



3.2. Kpatkoe copep:kaHue pa3iesoB
1. Vempoticmeo u xapaxmepucmuku naposo2o komua

Turb! sHeprodrokoB TOC, mapameTps napa. TexHonornyeckast cxema rnapoBoro Kowia. [lapooii korern 1 ero
OCHOBHBIE 27IeMEHTBL. | IpUHITUITbI CKUTaHuS TOTUIHMB B TOIKAX KOTIIOB. CXeMbI BOJOIAPOBOIO TPAKTA PA3TUUHBIX
BUJIOB KOTJIOB. KOHCTPYKTHBHOE BBIIOJIHEHHE TIOBEPXHOCTEHN HArpeBa.

2. [ a306030)uiHbI MPAKm KOMebHOU Y CIMAHOBKU

["a30BO3MyIIHBIA TpakT, paboTa Moy paspekeHneM M HaTyBoM. CocTaB KOTEIBHOM YCTAHOBKM M €€
000py/IOBaHKE Ha pasHbIX BHIAX TOIUTMB. BUIbI ropesioyHbIx yeTpoicTB. M30bITok Bo3myXa, ero orpesieeHuye.
Pacuer 00beMOB BO3/Tyxa 1 Ia30B IPH CKUTAHUH TOIUIHB.

3. Tennoeoui banamc napoeoeo komia

TerioBoli Gananc mapoBoro komma. CocraBistormpe TeruioBoro Oamadca. KITJ] komia v BUmbl TEIUIOBBIX
TIOTEPB, MPSMOK 1 00paTHbIi MeTozb! onpenertenus K11/ kotma. XapakTeprcTHKN TeIuIoBbIX MOTePh (OCHOBHBIC
3aBUCHMOCTH, TpapUuecKoe BBIPOKEHUE). OKCepreTudeckuii OanaHc mapoBoro Komm. (CocTaBisrOIIe
AKCEPreTUYECKOro OaaHca U MX aHATH3.

4. Tennosvie npoyeccol 6 MONOYHOU Kamepe Komaa

TerwioBo# pexxiM Toro4YHOM Kamepbl. [loiHoe TeroBbiienieHre B Torke. PacueTHbie Temiieparyphbl B TOIKE U
PaMalMOHHOE TEIIOBOCHPUSTUE SKPaHOB. OpraHu3aliysl TBEPIOro M SKUIKOIO LUTAKOYJAJIEHHs], UCKITIOUEHUE
Tpoliecca IUTAKOBAHHS CTEH TONKU. | a30Ma3yTHBIE TOKH.

5. Ipoyeccowi 30m0unarkoobpazosarus

Iporiecchl Ha BHEIIHEN CTOPOHE KOHBEKTHUBHBIX TIOBEPXHOCTEN HarpeBa. 3aHOC JIETydel 30101 (OCHOBHBIE
3aBHICUMOCTH), OOPA30BaHKE JIMIKUX OTJIOKEHHUH. AOpa3HBHBIA M3HOC METa/UIa, JIOMYCTUMBIE CKOPOCTH Ta30B.
HuskotemneparypHast KOppo3usi, MEpbI 3aILUThI OT KOPPO3HHL.

6. OcHosHble npoghunu naposbLx Komiog
OcHoBHbIE PO NAPOBbIX KOTIOB. CXEMHOE BBIIOJIHEHNE, TIPEUMYILIECTBA U HEJIOCTATKH, CBSI3b C BUIOM
torumsa npoduiedt [, T, N- 06pazubix, U-00pa3HbixX 1 GarieHHbIX.. Termodisndeckre XapakTeprCTUKH pabodeit
cpenpl B KoTax VI3MeHeHHe AaBjIeH s, TEMITEPATYPbIL, INIOTHOCTH B TpakTe Kotia rpH EL, B Kotie npsMoTouHOM
JKJL, To e - CK]] (30Ha GONBIIMX TEIOEMKOCTEH). Y CIOBHsI BHYTPEHHETO TEII000OMeHa CTEeHKa - paboyast
cpena (Boz1a, Tiap, TapoBOJISTHAS CMECh), 3HAUEHHST KOX(D(PHUITMEHTOB TETUIOOT/IA4H U TIEPETIazioB TEMITEPATYP.

7. Tennosvie npoyeccobl 8 MONOYHOU Kamepe KOmid u paboma KOHmMyp ecmecmeenHoll
YUPKYAYUU

TemneparypHblii pexuM mapoodpasyrolx Tpyo. [Tanaroryii, BOCHpHHATHINA 1 00paTHBII TEILIOBbIE OTOKH.
Ilepenap! TeMIieparyp B CTEHKE U B CJIO€ BHYTPEHHUX ONIOKEHUH. VI3MEHeHne TeMIieparypbl CTEHKH 110 JUIMHE
YCJIOBHOM TPYOBI OT HarpeBa BOJIbI B TPYOE JI0 TieperpeBa rapa, peKUMbI TEIIo00MeHa.

8. OcHosHvle cudpasnuueckue xapakmepucmuku KOHMypa napoo2o Komid

VpaBHEeHUSI JBIDKSHUS W TeIUIOTWIpaRiMyeckas pasBepka. OOIee BbIpOKEHUE YPABHEHWIA JIBIDKEHHIS.
Pa3BepenHbIe TpyOBbI B CEKLIMH U KOX(DPHUIMEHTB], XapakTepHu3yroLIe pa3BepKy. HUBETMpPHBINA HArop 1 €ro BIMSHIE
Ha IWJIPaBITYECKYHO Pa3BEPKY.

9. I'udpasuyeckasn xapakmepucmuxa mpyo

['mnpaBmirdeckast XapakTeprucTHKa TPYO B YCITOBUSIX TPHHY/IMTEILHOTO JBKEHHS pabodeli cpenpl. Beipakenrie
TUIPARITYECKOTO COMPOTURIIEHHS TPH ABXKEHUH OJTHO(DA3HOM CPEIb 1 JUTsl TApOBOJSHON cMecH. | iypaBimueckue
XapaKTEPUCTUKU TPYO MPH MOTHEMHO — OITyCKHOM JBIDKEHUH.

10. Konmyp ecmecmeéerHoui yupkyisyuu

Paborta KoHTypa ecTeCTBEeHHON IMPKYIISIIK. J[BIDKYIIHE CHITbI B KOHTYPE, TIONIe3HBIA HATlop U €r0 3aBUCHMOCTh
OT cKopocTy IMpKYIsitiu. Pacuer koHTypa ELL V3MeHeHre napieHus 1o BBICOTE OIMyCKHBIX TpyO. BrmsiHre BBoMa
TIAPOBOJITHOM CMECH BBIINIE YPOBHSI BOIBI B Oapabane. [ wmpaBimideckue XapakTepUCTUKKA TpyO TP Pa3HBIX

TEIUIOBbIX MOTOKaX. Kpurepuy  HapyIeHus LIMPKYISILM.

11. Vayuwenue xauecmea u memoowi pe2yiuposanus nepezpesa napa



ViydiieHrie KadectBa mapa B OapabaHHBIX Komiax. Ilyrm mepexoma mpumecedd m3 Bompl B map. Pomb
CTyIEHYaToro ucraperust. OpraHnsarys cenaparyu rnapa B 6apadanax. Pabota koTuia mpy OHIKEHHBIX HArpy3Kax.
Pexivbl paboThI KOTIIOB, CIIOCOOBI 00ECTIeYeHHs TIOHKEHHBIX HAIPY30K, SKOHOMIYHOCT KOTJIA TIPY CHYDKEHUN
TIAPOTPON3BOIUTEIIBHOCTH.

12. Tennoswie Xapakmepucmuxu paouayUOHHbLX U KOHBEKIMUBHbIX NHOBEPXHOCELL HAZPea KONVIO8
TerioBble  XapaKTEpUCTHKK pPaIMAlMOHHBIX W KOHBEKTHBHBIX TIOBEPXHOCTEH HarpeBa. VI3meHeHue
TEMIIEpATypPbI Ta30B B TPAKTE KOTJIA [PU CHIKEHUN HArPY3KHU, BIMSIHAC PELPKYJISLIAN.

13. Pecynuposarus napamempos nepespesa napa
Perymipopanrie nieperpeBa rapa. MeTozipl pery/MpoBaHysl. Y paBHEHHE TEITIOBOTO OanaHca BIPBICKHBAOLIETO
MIAPOOXJIAIUTENS, KOMMYECTBO M MeCTa BIIPbICKAa. Brpbick coOCTBeHHOro KkoHzeHcara (cxema). OCHOBHBIC

MPUHLIMIIBI PETYIMPOBAHKS ITPOMEKYTOUHOTO IIEperpeBa.

14. Manespernnocms naposoeo komna
ManeBpeHHOCTh TIapoBoro Komia. [loHsATHE «MaHEBPEHHOCTBY, aKKYMYIMPYFOIAsi CTIOCOOHOCTh KOTJIA U €€
poib. [ToHsTHE «MaKCHMaTBHO JIOMYCTUMOM CKOPOCTH H3MEHEHHS HATPY3KID.

3.3. TeMbl NPAKTUYECKHUX 3aHATHH
5 cemecTp

1. U3yuenue obmie konctpykuuu kotia TOLI (2 gaca).

2. MarepuanbHbIil 6anaHc KoTia (2 Jaca).

3. TemoBoit, skcepreTudeckuii 6ananc kotia u onpenenenue KIIJ[ (4 gaca).
4. VccnenoBaHue TOMOYHBIX MPOIIeccoB (6 4acos).

5. Pacuer BoasiHOTO 3KOHOMAaM3€epa, BO3AyxXomnoiorpesarens (2 yaca).

3.4. Tembl 1a00paTOPHBIX PadoT

1. HWzyuenue TernoBbix cxem TOL] ¢ monepeunsiMu cBsizsiMu (4 gaca).

2. H3ydeHue mpoliecca MOATOTOBKH KOTJIA K PacToIKe (4 yaca).

3. Ilyck xotna Ha TpeHaxepe TOLl ¢ momepeyHbIMH CBSI3IMU W3 XOJOAHOTIO cocTosiHus (4
qaca).

4. Ilyck xotna Ha TpeHaxepe TOLI ¢ monepeuHbIMH CBSI3IMHU U3 FOPSYETO COCTOsIHUSA (4 "aca).

3.5.PTP
PI'P yueOHBIM IIaHOM HE MPEAyCMOTPEHBI.

3.6. TeMbI KYpCOBBIX IPOEKTOB WJIH KYPCOBBIX padoT
Pacuer nmapoBoro kotia (110 BapuaHTam).

I'paduk BLINOJHEHUS KYPCOBOI0 MPOEKTA

Henena 1 2 3 4 3aueTHas
Paznen xypcoBoro 3amura
MPOCKTa 1,2,3,4 5,6,7 8,9 10 KypCOBOT'O

MPOeKTa
O6beM pazgena, % 25 25 35 15 —
BrInmonHeHHBIN
o0nem 25 50 | 85 100 -
HapaCTAIOIUM
arorom, %




Howmep
pazneina

Pazgen KYpCOBOI'0 IIpOCKTa

1

MarepuanbHblii 0aJaHC TOIOYHOTO YCTPOMCTBA

OnpeneneHne SYHTAIBINY U TEMIIEPATypbl IPOAYKTOB CTOPAHHUS

TennoBol 6aaHC KOTEJIBHOTO arperara

Pacxo;:[ TOIINIMBA U F33006p33HHX IMPOAYKTOB CI'OpaHUsA

KoMIoHOBKa TONOYHOM KaMepbl

9KC€pFeTH‘IeCKI/Iﬁ AHAJIM3 KOTCJIBHOI'O arperara

Pacnpez[eneHI/Ie TEMIICPATYpP U TGHHOBOCHpI/IHTI/Iﬁ B DJICMCHTAaxX KOTJia

TernoBor pacyéT 1 KOMIIOHOBKA OBEPXHOCTEN HArpeBa KOTJIa

OO |N|O OB |WIN

qepTech/I IIPOAOJBHOI'O X NOIIEPEYHOI'0 pa3pE€30B KOTJIA. OmnmcaHue KoTiia

[EEN
o

OdopmiieHEe TOSICHUTEIBHON 3aIMCKU




3.7. CooTBeTCTBHE Pa3/1€JI0B JMCHUIJIHHBI H GOpPMHPYEMBbIX B HUX KOMIIeTeH Ml

Homep u HanMeHOBaHuE Pe3yIbTaTOB 00pa3oBaHus Unnexc Howmep pasyiena MCIUIITMHBL (B COOTBETCTBUM C 11.3.1)
5 cemec DOopMBI KOHTPOJIS
IO IMCUUILTHHE KOMITETEHII Tp
(B cOOTBETCTBHU C pa3nenoM 3) uu 3456718791011 12113 14
3HaTh:
TEPMOAUHAMHUYCCKUC IIpOoLCCChI
TecT «YCTpOMCTBO U XapaKTEPUCTUKH
npeoOpa3oBaHusl SHEPrUHM B TAPOBBIX H
N ITApOBOTO KOTIIa»
BOAOTI'PCUHBIX KOTJIaX
Mporecchl MpeoOpa3oBaHMsl JHEPTUU B
X X Tect «Cxembl 1 ycraHoBKU TOL[»
MMapOBLIX KOTJIAX
OCHOBHBIC 3aKOHBI TEYCHHS CKHMaeMOH X Tect «KOHCTpYKTUBHBIE 3JIEMEHTHI
JKUJKOCTH KOTIIa»
Ymersn:
MIPOU3BOIUTH MIOCTPOCHHUE MPOIECcca Tect «TermoBble XapaKTepHCTHKH
U3MEHEHUI IapaMeTPOB JIBIMOBEIX Ia30B, PATHALORHBIX 1 KOHBCKTHBHLIX
o X| X TIOBEPXHOCTEH HATPEBa»
BOJIBL M 1TapOBOASHON CMECH KonrponbHas padora «Pacuer oorema
IIPOJIYKTOB CTOPaHUsI TOIUINBA
. Tect «TemnoBoit 6banaHC MapoOBOTO
pacCUUTBhIBATH TOKA3aTEIN TCIIJIIOBOU KOTJ1a»
SKOHOMUYHOCTH ITAPOBBIX U BOJOTPENHBIX X Tect «PaboTa KOHTYpa eCTECTBEHHOM
koTiaoB TOC LPKYJISILAID
3HaTh:
HPHHITAIIBI paborsl, TCXHUHICCKHIC Tect «MaHEBPEHHOCTh TAPOBOTO
XapaKTePUCTUKHU u KOHCTPYKTUBHBIE < < < KOTJIa»
0COOEHHOCTH JJIEMEHTOB U Y3JI0B TTApOBbIX Tect «PerynupoBanue meperpesa
KOTJIOB frapa»
OCHOBHBIC MC€TOABI TPOCKTHPOBAHUA U
KOHCT OBaHUsd JJICMCHTOB H 3JI0B
pynp Y X X X 3amura KypcoBOTo MPOEKTa
KOTCJIBHBIX YCTAaHOBOK
YMeTh:
BBIITOJIHATH pacy€T MapoBOTO KOTJIA, a
X X 3ammra KypcoBOro npoeKra
TaKXXE €€ DJIEMEHTOB I10 TUIIOBBIM




METOJHUKaAM

PaCCUUTBIBATD IIApaMCTPhI IIOTOKA B
IOBCPXHOCTAX HAI'PpEBa apoOBOI'0 KOTJId

3ammTa KypcoBOTO MPOEKTa

Bcezo uacoe na pazoen oucyuniumvl
(6 coomeemcmeuu ¢ n.3.1)

13

13




4. KOMIIETEHTHOCTHO-OPUEHTUPOBAHHBIE OHEHOYHBIE CPEJICTBA JJIsA
KOHTPOJIA OCBOEHUA PE3YJBTATOB OBPA3ZOBAHHUA 110 AUCHUIIJIMHE
(TEKYIIIUMA KOHTPOJIb YCIIEBAEMOCTH, TPOMEXYTOUYHAS ATTECTAIUS
ITIO UTOI'AM OCBOEHMA JUCHUIIVIMHDBI)

4.1. Tekymuii KOHTPOJIb yCIIEBAEMOCTH 10 AU CIHUILINHE:

5 cemecTp
— TECTUPOBAHMUE:
TecT «YCcTpoICTBO M XapaKTEPUCTUKH IAPOBOIO KOTIa»
Tect «Cxemsl U yctaHoBKH TOL[»
Tect «KOHCTPpYKTUBHBIE 3JIEMEHTHI KOTJIa)»
Tect «TeroBble XapakTepUCTUKU PAMALIMOHHBIX M KOHBEKTVBHBIX ITOBEPXHOCTEH HAIPEBa»
Tect «TermoBoit 6amaHc MapOBOro KOTIIa»
Tect «PerynupoBanue neperpesa napa»
TecTt «MaHEBpPEHHOCTb [TaPOBOr0 KOTJIA»
8. Tect «Pabota KOHTYypa €CTeCTBEHHOM LIMPKYJISIAL
— KOHTpOJIbHAs PabOTHI:
1. Konrponbnas padora «Pacuer o6bema MpoyKTOB CTOPAHHS TOTIIIHBAY
— 3amuTa JadopaTOpHBIX padoT.

NouswnNeE

bamibHO-peNTHHIOBasA CTPYKTYpa AUCLUILINHEI SBIISAETCS NPUIOKEHUEM A.
bamibHO-pedTHHTOBas CTPYKTYpa KypcoBOil paboThI SBIIE€TCS IpUII0KeHUEM b.

4.2. HpOMe)KyTO‘{HaH arrecranud 1Mo JMCIMIIJIMHE (‘{aCTI/I )]PICIII/II[.]'II/IHI)I):

6 cemecTp
IIpomMe:xxyTouHasi aTTecTalluM IPOBOUTCS B (popMe, yKazaHHOM B yueOHOM TUTaHE: K3aMEH,
3alMTa KypcoOBOTO MPOEKTAa.

Onenka onpezensieTcs B COOTBETCTBHH ¢ [lonoxkeHnem o 0amibHO-peUTHHIOBOM cUCTEME ISt
ctynentoB HUY «MDW» Ha ocHOBaHMM CEMECTPOBOM M 3K3aMEHAIIMOHHOM COCTABIISIONINX.

B npunoxenue k TUIIoMy BBIHOCUTCS OLIEHKa 3a 6 cemecTp.
OneHka 3a KypCcOBOM MPOEKT ONpeNeNsieTcss B COOTBETCTBHH ¢ [lonoxkeHuem o OanabHO-
peiiTuHroBoi cucteme it cryneHToB HUY «MOW».

B MPUIIOKCHUC K JUIIJIOMY BBIHOCUTCA OLICHKA 34 6 CCMECTP U 3a KprOBOfI IIPOCKT.

IIpumeuyanue: OLeHOYHBIE MAaTEpUAIIbI 110 TUCIUITIIMHE IPUBECHBI B (DOH/IE OLIEHOYHBIX
marepuasioB OITOII.
J1st KOHTPOJIS pe3yabTaTOB 0Opa30BaHUs IPOBOATCS:
Texkymmii KOHTPOJIb — TECTUPOBAHUE:!
1. Cxewmsl u ycraHoBku TOLI.
TpakTel KOTEIBHON YCTAHOBKH.
KOHCTpYKTHBHBIE 2]IEMEHTHI KOTJIA.
TennoBoii 6anaHc mMapoBOTo KOTJA.
Pabota KOHTYpa eCTeCTBEHHOM ITMPKYJISLILL.
TerutoBble XapaKTEPUCTHKH PaMALIMOHHBIX M KOHBEKTVBHBIX TIOBEPXHOCTEH HATPEBa.
PerynupoBanue napameTpoB neperpesa napa.
MaHeBpeHHOCTb APOBOTO KOTJIA.
HpOMemyToqm,m KOHTPOJIb — 3aII1Ta Jab0paTOPHBIX PadoT:

© NGk wDN



1. HM3ydenue TemioBbix cxeM TOL] ¢ monepeyHbIMU CBSA3SIMU.
2. H3ydeHue npouecca NOArOTOBKHM KOTJIa K PacTOIIKE.
3. Ilyck kotna Ha TpeHaxepe TOLL ¢ monepeyHbIMU CBA3SIMU U3 XOJIOJHOTO COCTOSTHUS.
4. Ilyck xotna Ha TpeHaxepe TOLl ¢ monepeuHbIMH CBSI3IMHU U3 FOPSYETO COCTOSHUS.
— KypCcOBOM IPOEKT «Pacyer napoBoro Kotia»
— DK3aMEH.
HToroBsiii KOHTPOJIb - aTTECTALUA 10 JUCLUILUIMHE — SK3aMEH.

5. YYHEBHO-METOANMYECKOE OBECIIEYEHUE JUCHUITJINHbI

5.1. ITeyaTHbIE U YJIEKTPOHHBIE U3IAHUS:

1. Pynasirun FO.A., I'mnbne E.O., CynakoB A.B., AmocoB H.T. Kotensubie ycTanoBku. Tom V-
18 [DnekrponHsblil pecypc]: yueOHoe mocodue / Pynmaeirun F0.A., T'unpae E.D., CynakoB A.B.,
AmocoB H.T. — DnektpoH. TekcTtoBbie JaH. — M. : OO0 «/3narenbcTBO MammHOCTpOCHUE» —
Pexxum nmoctyna: http://e.lanbook.com/view/book/790/page3/

2. Cazanos b.B. [IpombIieHHBIE TEIUTO3HEPreTHYECKHE YCTAHOBKU M CHCTEMBI [ DNEKTpOHHBIH pecypc]

: yaed. mocodue 151 By30B / B.A. Cazanos, B.J.Curac. - DreKkTpoH. TeKcToBble MaH. - M.: MO, 2014. —
Pesxum nocryma: hittp:/Amww.nelbook.ru/?book=221

3. Coxkonos b.A. KotelmbHbIe yCTaHOBKH M MIX KCILTyaTaIys: yaeOHuK. — M. : Akamemust, 2008. —432 c.

4. Kpyrnos T'.A., Bynrakosa P.M., KpyrnoBa E.C. Termorexuuka [DieKTpoHHBIH pecypc]:
yuebHoe mocobue / Kpyrmnos I'.A., bynrakosa P.H., Kpyriosa E.C. — DeKTpoH. TEKCTOBBIC JIaH. —
M. : Jlanp — Pexxum noctyma: http://e.lanbook.com/view/book/3900/pagel129/

5. Tapactok B.M. Dkcmnyaranus kotioB: [IpakTruueckoe mocobue st orneparopoB KOTEIbHON
[DnexTpoHHEIH pecypc]: ydeOHOe mocodue / Tapactok B.M. — DiekTpoH. TeKCTOBBIE naH. — M. :
OHAC (Mockga) — Pexxum nocryma: http://e.lanbook.com/view/book/38560/pagel6/

6. OCHOBBI COBPEMEHHOW DJHEpreTHKU: yuyeOHMK Juisi By30B: TOoMI1/ CoBpemeHHas
TeIUI03HepreTuka/ mox oodml. pea. 4wi.-kopp. PAH E.B. AmeructoBa. — 4 —e u3n., nepepad. u aom.
2008.

7. CyntanoB M.M., TepeutbeB ['.®., biarounnnos A.B., Koncrantunos A.A. [lyck u octaHoB
OCHOBHOTO W BcCIIOMOraTelbHOro obopyaoBanus Ha TOL[ ¢ momepeyHbIMH CBSI3IMU: Y4eOHO-
MeToaudeckoe mocooue. 2014.

8. KoncrantunoB A.A., M.M. Cynranos, I.®. TepentheB Pacuer mapoBoro komia : y4eOHO-
MeToaudeckoe mocooue Bomxckuit, 2014. — 86 c.KoncrantunoB A.A., CynranoB M.M., TepeHTheB
I.o.

5.2. JIunieH3HOHHOE H CBOOOIHO pPacpoCTPaHsieMoe MPOrpaMMHoOe odecriedeHne:
Microsoft Word, Microsoft Excel, Power Point, Tpenaxep TOL] ¢ monepeyHbIME CBSI3IMH

5.3. UuTepHeT-pecypchbl, BKIOYasi npodeccuoHabHble 0a3bl JAHHBIX U HH(POPMALIMOHHbIE
CIPaBOYHbIE CHCTEMBI:
YuuBepcuterckas napopmarmonnas cuctema «POCCHUS» https://uisrussia.msu.ru
CrnpaBouHo-1IpaBoBas cucteMa «KoHcynbranT+» http://www.consultant-urist.ru
CrpaBouHo-nipaBoBas cuctema «I"apant» http://www.garant.ru
bazanannsix Web of Science https://apps.webofknowledge.com/
basa manubix Scopushttps://www.scopus.com
[TopTan oTKpbITHIX TaHHBIX Poccuiickont deneparuu https://data.gov.ru
ba3za oTKpBITBIX TaHHBIX MUHHCTEPCTBA TPYIa U COLMANbHON 3auThl PO
https://rosmintrud.ru/opendata
ba3za nannbeix Hay4noit anextponnoii oudanoreku eLIBRARY.RU https://elibrary.ru/



http://e.lanbook.com/view/book/790/page3/
http://www.nelbook.ru/?book=221
http://e.lanbook.com/view/book/3900/page129/
http://e.lanbook.com/view/book/38560/page16/
https://uisrussia.msu.ru/
http://www.consultant-urist.ru/
http://www.garant.ru/
https://apps.webofknowledge.com/
https://www.scopus.com/
https://data.gov.ru/
https://rosmintrud.ru/opendata
https://elibrary.ru/

ba3za maHHBIX MPoeCCHOHATBHBIX CTaHAapTOB MHUHUCTEPCTBA TPy U COI[MATIBHOM 3aIUThI
P®nttp://profstandart.rosmintrud.ru/obshchiy-informatsionnyy-blok/natsionalnyy-reestr-
professionalnykh-standartov/

ba3bl qanabIx MUHKCTEpCTBA SKOHOMUYECKOTO pazButust PO http://www.economy.gov.ru

basa otkpeIThIX maHHbIX Pochurmonuropunra http://www.fedsfm.ru/opendata

DnekTponHas 0a3a ganHbIx «M3aarenpctBo Jlanb» https://e.lanbook.com

denepanbHas rocynapcTBeHHAs HHPOpPMaIOHHAs cucTeMa «HalmoHansHast 31eKTpOHHAsT
oubmmorekay» https://H36.pd

HanmonansHbIi optan onnaita ooyuenust «OTKpeIToe 0OpasoBanue» https://openedu.ru

DnekTponHas 0a3za ganubix "Polpred.com O630p CMU" https://www.polpred.com

OdunnansHblii caiit deaepasbHOro areHTCTBA M0 TEXHUYECKOMY PETYTUPOBAHHIO U
meTtposiorun http://protect.gost.ru/

DnexkTponnas 6ubmmoreka MDOUhttps://nth.mpei.ru/e-library/index.php.

6. MATEPUAJIBHO-TEXHUYECKOE OBECIHEYEHUE AUCHUIIJIMHbI
JIeKIIMOHHBIE U MPAKTUYECKHE 3aHATHS MPOBOJISATCS B yUEOHBIX ayIUTOPUAX, CHAOKEHHBIX
00opys0BaHUEM /JIs TOKa3a 00y4aroluX MaTepHalioB, CPEACTBAMU 3BYKOBOCIIPOU3BEICHNUS,
JIOCKOW ayJTMTOPHOM, 000pyA0BaHUEM JIs TPEICTABICHUSI IPE3eHTAIM (I1a3MeHHas TaHeb,
MEPCOHAIIbHBINA KOMITBIOTED).


http://profstandart.rosmintrud.ru/obshchiy-informatsionnyy-blok/natsionalnyy-reestr-professionalnykh-standartov/
http://profstandart.rosmintrud.ru/obshchiy-informatsionnyy-blok/natsionalnyy-reestr-professionalnykh-standartov/
http://www.economy.gov.ru/
http://www.fedsfm.ru/opendata
https://e.lanbook.com/
https://openedu.ru/
https://www.polpred.com/
http://protect.gost.ru/
https://ntb.mpei.ru/e-library/index.php

baninpHO-peliTHHrOBas CTPYKTYpa TUCIUILIHHBI

KorenbHble yCTaHOBKY 1 TApOTeHEPATOPHI

IIpuio:xkenue A

(Ha3BaHME AUCIMILIMHBI)

5 cemecTp

IlepeyeHb KOHTPOJIbHBIX MEPONPUATHI TEKYIIEr0 KOHTPOJISl yCIIeBAeMOCTH 10 THCIUILTHHE!

Tect «YcTpoiicTBO U XapaKTEPUCTUKU MTAPOBOT0 KOTIIAy.

Tect «TemoBble XapakTepUCTUKN PAIAALIMOHHBIX ¥ KOHBEKTUBHBIX IIOBEPXHOCTEHN HATPEBAY.

KOHTpOJ'H:HaH pa60Ta «PacuyeT 00beMa IMPOAYKTOB CropaHus TOILJIMBA».

KM1

KM2 Tect «Cxemsl 1 yctaHOBKU TOL».

KM3 Tect «kKOHCTPYKTUBHBIE 3JIEMEHTHI KOTJIa».
KM4

KMS5 Tect «TemnnoBoi 6amaHC TAPOBOTO KOTJIA»
KM6 Tect «PerynupoBanue neperpesa napa»
KM7 TecT «MaHEBPEHHOCTb TAPOBOr0 KOTJIA»
KM 8  Tecr «PaboTa KOHTypa eCTECTBEHHOM LIUPKYIISLIAN
KM9

KM10 BrinosiHeHME U 3a1IMTa KypCOBOTO MPOEKTA.
KM11 3ammra 1a00paTOPHBIX padOT

Buja npoMexyTOYHOM aTTEeCTALMU — DK3aMEH.

TpynoeMKOCTh IUCHUIUIMHBI = 6 3.€.

Home| Pasnmen gucnurmuesl | MHoekc KM-1 [KM-2 |KM-3 [KM-4|KM-5 KM6 | KM7 | KM8 | KM9 | KM10| KM11 |3x3ameH
p KM:
pasze

1a
VYerpoiicTBo U + +

1 | xapakTepHCTHKH TapOBOTO +
KOTJIa
I"a30BO3My11IHBI TPAKT KOTEJIHHOM + + +

2 YCTAHOBKH + + +
TeroioBo#t OanaHc MapoBOro KOTa + +

3 + | +
TemnnoBble npoLecchl B +

4 | ronounoii Kamepe KoTJia + + +

5 Iporieccs! 300MUTAKO00PA30BAHKST + +
OcHOBHBIE TPO(FITA MAPOBBIX + +

6 | xomioB +
TermnnoBble npolecchl B + +

7 TONOYHOM KaMepe KOTJa 1 + +
paboTa KOHTYp €CTECTBEHHOU
TUPKYJISIAN
OCHOBHBIE THAPABINIECKHE + +

g | XapaKTepHCTHKH KOHTYpa + +
IIapoOBOT0 KOTIIa

9 T'unpasnryeckas XapakTeprcTrKa + + +
Y0

10 KoHryp ecTecTBEHHOM LMPKYILILIMI + +




ViydiieHue Ka4ecTsa u +
11 | merojpl peryupoBaHust
neperpesa mapa
TerIoBbIE XapAKTEPUCTUKA + +
12 | panMaioHHBIX U KOHBEKTUBHBIX
TIOBEPXHOCTEH HATPEBa KOTIIOB
13 | Pervmposas napaveTpos + | +
Tieperpesa riapa
14 MaHEBPEHHOCTS TIAPOBOTO KOTIA +
MunnManbHbIi 6amt 32 KM 8 | 20
MaxkcuManbHbIA 6ai 3a 16 | 20

KM




BAJUIBHO-PEMTUHI'OBASI CTPYKTYPA
KYPCOBOI'O ITPOEKTA no auciuiinge

KorenbHble yCTaHOBKH

IIpuio:xkenue b

(Ha3BaHME AUCIMILIMHBI)

5 cemecTp

[lepeueHb KOHTPOJIBHBIX MEPONPUSITUI TEKYIIETO KOHTPOJIS YCIIEBAEMOCTH 10 KypPCOBOMY IPOCKTY:

KM-1 Cobmonenue rpaduka BHITOIHEHHS KypCOBOTO IIPOSKTa
KM-2  Ouenka npaBUJIbHOCTH BBITOIHEHHS pa3/IelioB KypCcOBOTrO POEKTa
KM3  KadectBo oopmiIeH s TOSCHUTEBHOM 3aIMCKU KypPCOBOTO POEKTA
KM4  KavectBo ohopmiieHus yepTexeit
TpynoeMKoCTh KypcOBOI0 MpoekTa = 2 3.€.
Homep | Paznen kypcoBoro Nunexc KM: KM-1 | KM-2 | KM-3 | KM-4
paszen | mpoeKTa/KypCoBOM Henena KM:
a paboThI
1 Mamepuanvuviti  6araHc — MONOYHO2O
. + +
ycmpoticmea
2 Onpeoenenue s3Hmanvnuu u memnepamypbl + + +
NPOOYKMO8 C2OPAHUS
3 Tennoeou bananc komenvbHo20 azpezama + + +
4 Pacxoo monnuea u eazoobpasnvix + + +
NPOOYKMO8 C2OPAHUS
5 Komnonoexa monounoti kamepol + + +
6 Oxcepeemuyueckuii aHanU3 KOMeabHO20 + + +
azpezama
7 Pacnpeoenenue memnepamyp u + + +
MenI080CNPUAMULL 8 DTIeMEeHmax Komia
8 Tennosoii pacuém u KOMNOHOBKA + + +
nosepxHocmeli Hazpeea Komia
9 Yepmeodicu npo0obHO20 U NONEPEUHO20 + + +
paspezos komaa. Onucanue komaia
10 Ogopmnenue noscHumenvbHoU 3aNUCKU + + +
Bec KM, %: 10 60 10 20




