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1. HEJIU U 3AJIAYU OCBOEHUA JUCHHUITJIMHBI

Heabio ocBoeHMs TUCHMIIMHBI SBIISCTCS W3yYeHUE MPUHIIMIIOB MTPOCKTUPOBAHUS M pacuera
KOTEJbHBIX YCTAaHOBOK M arperaToB MaJIOM TEIJIOBOM MOIIHOCTH, MPOIECCOB, MPOUCXOMISIINX B
HUX, U U3YYCHHUE NMPUHIUIIOB PAabOTHl M AKCIUTyaTallid KOTEIBHBIX YCTAHOBOK M arperatoB Majiou
TEIIOBOI MOIITHOCTH.

3agauu QM CHUINJIMHBI:

- IpUOOpETeHNE MPAKTUISCKUX 3HAHUH MO0 KOHCTPYKIIUU U MTPOSKTUPOBAHUIO TTAPOBBIX KOTJIOB B
COCTaBe OOBEKTOB AJIEKTPOIHEPTETHUKH;

- OCBOCHUE TEXHUYECKUE PEILEHUS MPU BHINOJHEHUH PEKOHCTPYKLHUH KOTJIa U arperaroB Majiou
TEIIOBOH MOIITHOCTH;

-U3y4YEeHHE TEIUIOBBIX PAacueTOB MOBEPXHOCTEH KOTJIAa M THUIPABIMYECKUX PEKUMOB IBUKEHUS
pabouero Tena B HUX.

dopmupyembie y 00yJaronerocs KOMNneTeHIMU 1 3allJIaHIPOBAaHHBIC Pe3yJIbTaThl

00y4YeHUsl TUCIUILTNHE, COOTHECEHHbBIE C HHANKATOPAMH J0CTHKEHHsI KOMIIeTeHIIMIi:

Kon u Kon u 3anjaHupOBaHHBIE Pe3yabTATHI 00y4eHUsI
HaMMeHOBaHHe HaHMeHOBaHUe
KOMIIETCHIINH HHAUKaTOpa
AOCTHKEHHS
KOMIIeTEeHIIHH
MK-1 CrocoGen | U1 me1.s 3HATh:
yuacTBOBaTh B | BBIMOIHSET cOOp U — TEPMOAUHAMHUYECKUE MPOLECCHI npeoOpa3oBaHMs

cbope u aHam3e
HUCXOTHBIX
JAHHBIX JUTS
MPOCKTHPOBAHUSI
JHEPTrOOOBEKTOB,
NPOBEICHUH
pac4eToB u
9KCTICPUMEHTOB B
COOTBETCTBHH  C
TUTIOBBIMU
METOAMKAMH |
cpeJcTBaMu
ABTOMATH3AIIHH,
00paboTKoi
TIOJTYYEeHHBIX
PE3yaBTATOB,
COOJrOICHUN
MPOU3BOJICTBEHH
oit u
9KOJIOTUYECKOM
0€e30I1aCHOCTH,
yIpaBICHNH,
IKCIUTyaTaIl}H,
00CITy)KHBaHWH,
JTIOBOJIKE
MIPOIIECCOB u
peMoHTe
TEXHOJIOTHYECKOT
0 00opyaoBaHuUs

aHaJIN3 JAHHBIX IS

HACCIIEIOBaHUN MO

SHEPryHU B MAPOBBIX U BOJOTPEUHBIX KOTJIAX U arperarax
MaJjIol TEIUIOBOM MOIIHOCTH;

3aJaHHOU

TeMaTHKe, — TIPOLECCHI npeo6pua3013aHnﬂ V3Hepr1/m B IApOBBIX KOTJIAX

COCTABIISIET U arperatax Majoi TerjioBOW MOIIHOCTH;

KOHKYPEHTHO- —  OCHOBHBIE 3aKOHBI TEYEHHS COKMMAEMOM JKHUJIKOCTH.

CIOCOOHBIE YMeTh:

BapHaHTbL -IIPOU3BOJUTH ITIOCTPOCHUE NPOLIECCAa U3MEHEHUN

TCXHIICCKIX apaMeTPOB JBIMOBBIX I'a30B, BOJIbI U MTAPOBOISHON CMECH,

PCHICHUH. - paccuuThIBaTh IOKa3aTeId TEIJIOBOM 3KOHOMUYHOCTH
MapOBbIX U BOJOTPEUHBIX KOTIIOB TOC.

UI-2 i1 3HaTb:

OGOCHOBBIBACT — TNpUHOUOB paOOThl, TEXHUYECKHE XapaKTEPUCTUKH U

BBIGOD KOHCTPYKTHUBHBIE OCOOEHHOCTH JJIEMEHTOB M Y3JIOB

11e71ec000pasHOro MapoBbIX KOTJIOB M arperaroB MaJlod TEeIUIOBOU

peuicHusA MOII[HOCTH;

— OCHOBHBIE METO/BI IPOCKTUPOBAHUSA U KOHCTPYUPOBAHMS
JJIEMEHTOB U Y3JIOB KOTEJIbHBIX YCTaHOBOK.
yMeThb:
- BBIIIOJIHATH pacyeT NapoBOro KOTJIA, a TAKKE €€
3JIEMEHTOB T10 TUIIOBBIM METOIUKAM;
- paccYUTHIBaTh IapaMeTPhI IOTOKA B IOBEPXHOCTAX
Harpesa I1apoBOro KoTJja.




2. MECTO JUCHHUIIJINHBI B CTPYKTYPE OBPA3OBATEJILHOMN
IMPOI'PAMMBI BO

I[I/ICL[I/IHJ'II/IHa 6a31/1pyeT05{ Ha CICAYOIIUX JOUCHHUILIMHAX!: «Texunaeckas TCPMOAUHAMUKAY,
«TermomaccooOMen», «be30ImacHOCTb JKU3HEAEATETIFHOCT» B 00beMe ITporpaMMbl OakaiaBpuara.

Pe3yJ'IBTaTBI 06pa3013aHH;1, MOJIYYCHHBIC TIIpU OCBOCHUU JOUCHUILJIMHEIL, HGO6XOI[I/IMI>I npu
n3ydeHuu cieayromux auciummiid: Typounst TOC u ADC, TernoBbie 2JIEeKTPHUECKUE CTAaHITUH.



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

Pacnipenenenue TpynoeMKoOCTH pa3zena (B yacax) 1Mo BUaam ConeprxaHre caMOCTOSITEIbHOM
yueOHO paboThI paboThI
¢ ykazanueM Ne uCToyHUKa o 1. 5.1 u
KoHrakTHas Konr- | ©Y

CTPaHULL B HEM)
Jlex | Ilp | Jla6 | KIIP | UKKII | TIA CP poJIb

Pa3nen mucumIuInHbI.
®opMa IpOMEKYTOUHOU
aTTecTaluu
(no cemecmpam)

paszmen
CemecTtp

Bcero
4acoB Ha

YCTpoicTBO U XapaKTepUCTUKU — — H3yueHue TeopeTHUeCcKOro U
MapOBOT0 KOTIa MIPaKTUIECKOTO MaTepuaa;
[1], cTp. 12-54.

[2], cTp. 11-30.

—_
w
)
—_
—
N
N
w
I

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], ctp. 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.

PerysmpoBanyist napamMeTpoB reperpesa rapa 4 — — — H3yueHne TeopeTudecKkoro u
13 5 1 1 4 3 IIPAKTUYECKOT0 MaTepuana:

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

ManeBpeHHOCTH TAPOBOTO KOTIa 4 — — — H3yueHue TeopeTHUeCcKOro U

MIPaKTUIECKOTO MaTepuaa;
13 3 1 1 4 3 [2], cTp. 60-65, 374-394.
[3], cTp. 197-214.




Pa3nen muciMInUINHbI.

Pacnipenenenue TpynoeMKoOCTH paszena (B yacax) 1Mo BUaam

ConeprxxaHre caMOCTOSITEIbHOM

< o
No dopMa IPOMEKYTOTHOI o i 5 % yueOHOM paboThI paboThI
i ATTeCTALNH o S 5 GE) KonTakTHas KoHT- (c ykazanuem Ne ncrounuka no 1. 5.1 u
Mg @ CP CTPaHULL B HEM)
(no cemecmpam) = O | Jlex | IIp | JIa6 | KIIP | UKKII | TIA poJIb
OCHOBHBIE PO TTAPOBBIX KOTIIOB - - - - - N3ydenne TeopeTHIECKOro u
MIPaKTUIECKOTO MaTepuaa;
8 5 5 1 1 3 [2], cTp. 60-65, 374-394.
[3], ctp. 197-214.
TemnuioBble MPOLIECCH B TONOYHOM — — — — — N3yyenne TeopeTHuecKoro u
g | xaMepe komna 1 paboTa KOHTYD 5 5 1 1 3 MIPAKTUIECKOTO MaTepuaa;
€CTECTBEHHOU LIUPKYJIISILIUU [1], ctp. 239-320, 381-408, 420-460.
[2], cTp. 60-65, 374-394.
OCHOBHBIC THAPABIHICCKHE — — — — — W3y4yeHne TeopeTHIECKOro U
XapaKTEPUCTHKH KOHTYpa ITapOBOT0 MPAKTUIECKOTO MaTepuaa;
10 | xotma 5 5 1 1 3 [1], cTp. 239-320, 381-408, 420-460.
[2], cTp. 60-65, 374-394.
[3], cTp. 197-214.
T'uapapirdeckas XapakTeprCTHKA TPYO — — — — — H3yueHue TeopeTHUeCcKOro U
MIPaKTUIECKOTO MaTepuaa;
11 5 3 1 1 3 [1], cTp. 239-320, 381-408, 420-460.
[2], cTp. 60-65, 374-394.
VYiydiieHue Ka4ecTBa U METObI — — — — — W3y4yeHune TeopeTHIECKOro U
|p | perymupoBanns neperpesa napa. 5 3 1 1 3 MPAKTUIECKOTO MaTepuaa;
[1], cTp. 239-320, 381-408, 420-460.
[2], cTp. 60-65, 374-394.
Konryp ectectBEHHON LMPKYTISILIAA — — — — — N3ydenne TeopeTHuecKoro u
MPAKTUIECKOTO MaTepuaa;
13 4 5 1 1 2 [1], cTp. 239-320, 381-408, 420-460.
[3], ctp. 197-214.
TerwioBbIe XapakTepHCTUKH PaIMALIMOHHBIX 1 — — — — — H3yueHne TeopeTHUecKoro u
14 KOHBEKTHBHBIX TTOBEPXHOCTE HATPEBA KOTJIOB 4 5 1 1 ) MIPaKTUIECKOTO MaTepuaa;
[1], cTp. 239-320, 381-408, 420-460.
[2], cTp. 60-65, 374-394.
PazBuiie coBpeMeHHOTO KOTIOCTPOCHHS — — — — — H3yueHne TeopeTHUeCcKoro U
MIPaKTUIECKOTO MaTepuaa;
15 4 3 1 1 2 [1], cTp. 239-320, 381-408, 420-460.
[2], cTp. 60-65, 374-394.
16 Kote! Ha cynepeBepXkprndeckyie 4 5 1 1 — — — — ) B W3yueHne TeopeTu4ecKkoro u

NapaveTpb! rapa

MPAKTUYCCKOI'0 MaTepuraja:




Pa3nen muciMInUINHbI.

Pacnipenenenue TpynoeMKoOCTH paszena (B yacax) 1Mo BUaam

ConeprxxaHre caMOCTOSITEIbHOM

< o
Ne dopma MPOMEKyTOUHON o= q'é[ g y4eOHO#i paboThI Npa60TH .
i aTTecTaluu 2 S| 2 KonrakrHast cp | Ko (c y1<a3'cnmel\C4Tp9a petomtn 1o 1. 5.1
(no cemecmpam) F 2 O | Jex IIp | JIa6 | KIIP | UKKII | TTA poIb
[1], cTp. 239-320, 381-408, 420-460.
[2], ctp. 60-65, 374-394.
17 | KypcoBoii npoekt 72 5 — — — — 4 0,3 67,7 — CornacHo rpayKy BbIIOIHEHHUS
DJK3aMeH MMPOBOAUTCH B HNUCHMEHHOMI
18 | Ok3amen 36 5 - - - - - 2,5 - 33,5 | dopme no Guieram cornacHo mporpamme
SK3aMcHa
Hmozo 3a cemecmp 216 5 16 | 16 | 16 16 4 2,8 | 111,7 33,5

[Mpumeuanue:Jlek — nexuu; [Ip — npaktuueckue 3anarus; JIab — maboparopusie padoTsl; KITP — ayauropHbie KOHCYJIBTAIMH 110 KYPCOBBIM
npoektam/padoram; MKKII — uanuBuayanbHbie KOHCYIbTAIIMU 1O KYPCOBBIM MTpoekTaM/padoram; [1A — mpomexxyrounas arrectamus; 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).

15. Pazsumue cogpeMernHo20 KOmuioCmpoeHus,

PazButrie BumoB KomioB B oHeprervike. (Co3[aHMe COBPEMEHHOIO SHEPreTHYecKoro Komia Ha Oaze
BEPTHKATHHO-BOZIOTPYOHBIX KOTIOB. Kokl ¢ kursiiM crioem, koTiibl ¢ LIKC (ocHOBHBIE TIPOLIECCH M SCKU3HBII
Bu). Kombl-yrimsaropsr it pombiivieHHbIX TOC. [InkoBbie BomorpeiiHble KOTIIBI (CXeMa U TIPHHITUIIBI
TETI000MEHa).

16. Komubl Ha cynepcsepxkpuudecKue napamempnl napa

I[poext AD-700 1o co3nanuio SHeprodIIoKa Ha YIIBTPACBEPXKPUTHUECKHE MapameTpbl napa. Ombir BT B

paspabotie nepBoro B Poccunt sHepro0iioka Ha CyrepcBEpXKpUTHYECKHE TapaMeTphI ITapa.

3.3. Tembl NpaKTHYECKUX 3AHATHI
5 cemecTp

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

2. MatepuanpHbIii OanaHc koTia (2 Jaca).

3. TemoBoi, sKcepreTUUecKkuii 6ananc kotia u onpenencHue 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] ¢ momepeunbiMu cBs3siMU (4 yaca).

2. IlogroroBka kotia k pacronke (4 yaca).

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 daca).

3.5.PT'P
PI'P y4eOHBIM MUIaHOM HE TTPEAYCMOTPEHBI.

3.6. TeMbl KypcOBBIX IPOEKTOB WJIH KYPCOBBIX padoT
Pacuer napoBoro kotia (110 BapuaHTam).



I'pacdyuk BLINOJTHEHHUS KYPCOBOI'0 NPOEKTA

Henens 1 2 3 4 3aueTHas
Paznen kypcoBoro 3amura
NIPOCKTa 1,2,3,4 5,6,7 8,9 10 KypCOBOT'O

MpoeKTa
O6nem pazzaena, % 25 25 35 15 -
BrinoaHeHHBIN
obbem 25 50 | 85 100 -
HapaCTaIOINM
nrorom, %

Homep
pasjena Paznen kypcoBoro npoekra
1 MarepuanbHbIi 0ajJaHC TOTIOYHOTO YCTPOMCTBA
2 OrnpeesieHne SHTAIBIINN U TEMITEPATYPbl NPOAYKTOB CTOPaHUS
3 TenoBoii 6alaHC KOTEJIILHOTO arperaTta
4 Pacxon TormBa u ra3000pa3HBIX MPOJTYKTOB CTOPAHUS
5 KommnoHoBka TOMOYHOM KaMepbl
6 DKCepreTUYECKuil aHaJIN3 KOTEJIbHOIO arperara
7 Pacnpenenenue temnepaTyp U TEIIOBOCHPUATHN B 2JIEMEHTaX KOTJIa
8 TermnoBoi pacy€T 1 KOMITIOHOBKA MOBEPXHOCTEN HArpeBa KoTJjia
9 UYepTeku IPOI0JIBHOTO U IONEPEYHOI0 pa3pe30B Kotaa. OnucaHue KoTiia
10 OdopmiieHre TOSICHUTEIBHON 3aTMCKA




3.7. CooTBeTcTBHE pPa3aes0B IMCHUIIMHBI 1 GOPMUPYEMBbIX B HUX KOMIIETEeH U

Homep u HanMeHOBaHUE PE3yJIbTATOB 00pa30BaHMs

Howmep paznena quciuianHbl (B COOTBETCTBHH C 11.3.1)

DopMbl KOHTPOJIS
10 JUCLHMUILIMHE Hrpexe 5 cemectp P P
KOMIICTCHIITUHN
(B COOTBETCTBHH C pa3AeyioM 3) 415161 7181971101 11 12113 14 1151 16
3HaTh:
TEPMOJIUHAMUYECKUE MPOLIECCHI
npeoOpa3oBaHys HSHEPrMUM B MapoBbIX M | MJI-1 x4 TecT «YCTpOHCTBO U XapaKTEPHUCTHKA
BOJOTPEMHBIX KOTJIAX W arperarax MaJloi NapOBOTO KOTJIa»
TEIIOBOM MOIIHOCTH
MpoIecChl TIpeoOpa30BaHUsl JHEPTUU B VL1
[IapoOBBIX KOTJIAX WM arperarax Mallon A-Lmers X Tect «Cxembl U yctanoBKU TOI»
TEIJIOBOH MOIIHOCTH
OCHOBHBIE€ 3aKOHBI TEYEHHs CKUMAEMOHN | UJT-1 .y, X Tect «KOHCTPYKTHBHBIE 37IEMECHTHI
KUIKOCTHU KOTJIa»
Ymern:
MPOM3BOIUTH MIOCTPOCHHUE MPOIIECcCa Tect «TeruioBble XapaKTEPHCTHIH
M3MEHEHHI apaMeTPOB JBIMOBBIX Ta30B, PYIALIOHHBIX H KOHBCKTHBHBIX
o NI-2 112 X TIOBEPXHOCTEHA HarpeBa
BOJIbI U TAPOBOJASIHOU CMECHU KonrponbHas padora «Pacyer oobema
TIIPOAYKTOB CTOpaHUs TOIJIMBA
. Tect «TemmoBoii 6anaHc MapoOBOTO
pacCYUTHIBATh MOKA3ATENN TETIOBON KOTIIa»
SKOHOMHUYHOCTH NAPOBBIX U BOAOTPEUHBIX WI-2 g0 X Tect «PaboTa KOHTYpa ECTECTBEHHON
koTioB TOC THPKYTIALIAD)
3HaTh:
NPUHLATIB paboTHI, texauueckue | MJI-1 i,
XapaKTEPUCTUKA M KOHCTPYKTUBHBIE Tect «ManespeHHOCT MapoBOTo
KOTJIa»
OCOOEHHOCTH 3JIEMEHTOB U Y3JIOB MapOBBIX X X X | X
. N Tect «PerynupoBanue neperpena
KOTJIOB M arperaroB MaJlod TEIUIOBOU Tapa»
MOIITHOCTH
OCHOBHBIE MeToAbl mpoektupoBanuss U | -1
KOHCT OBaHMS DJEMEHTOB U  Y3JIOB
pyup y X X X | X | X 3amuTa KypcoBOTO IpoeKTa

KOTCJIbHBIX YCTAaHOBOK




yMeTb:

BBITIOJIHATH Pacye€T MapoBOro KOTJja, a

TaK>Ke €€ BJIEMEHTOB I10 TUIIOBBIM N2 nx.12 3anuTa KypcoBoro npoexra
METOINKaM

aCCUMTBIBATh MTapaMeTPhI IOTOKA B
p p p N2 nx.12 3amura KypcoBOro IMpoeKTa

IMMOBCPXHOCTAX HArp€Ba MapoBOro KOTjaa

Bcezo yacos na pazoen oucyuniunsl
(6 coomeemcmauu c 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:

S 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):

S cemecTp
IIpoMeskyToUHast aTTeCTAMM IIPOBOAUTCS B (popMe, yKa3aHHON B ydeOHOM IUIaHE: SK3aMEH,
3alUTa KypCcOBOrO MIPOEKTA.

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).



IIpunoxenne A

bannbHO-peHTUHIOBas CTPYKTYpa JUCLMILIMHBI

Ocnosuoe obopynosanue TOC u TCY mainoit MOIIHOCTH

(Ha3BaHHE AMCIUILTUHBI )

S cemecTp

Hepeqeﬂb KOHTPOJIbHBIX MepOl'[pI/IﬂTlflﬁ TEKYIIEIro KOHTPOJIA YCIIEBACMOCTH IO TUCHMIIIMHE!

KM1
KM2
KM3
KM4
KM5
KM6
KM7

KM 8
KM9
KM10
KM11

Tect «YCTpONCTBO U XapaKTEPUCTUKH IIAPOBOrO KOTIIa».

Tect «Cxembl 1 yctaHOBKH TOL».

Tect «KOHCTPYKTUBHBIE 3JIEMEHTHI KOTJIa.

Tect «TemoBble XapakTepUCTUKI PATUALIMOHHBIX ¥ KOHBEKTUBHBIX TIOBEPXHOCTEH HAIPEBA.
Tect «TemnnoBoit 6agaHc TapoOBOrO KOTIIa»

Tect «PerynupoBanue neperpena napay»

Tect «MaHEBpEHHOCTh APOBOr0 KOTIIA»

Tect «Pabota KOHTYypa eCTeCTBEHHOM LIPKYJIISIAID

KontponbHas padota «Pacdyetr 00bemMa IpOAYKTOB CrOPaHUS TOILUINBAY.
Brmmonnenue u 3aliuTa KypCcoBOro npockKkra.

3ammTa 1a00paTOPHBIX pabOT

Bua npoMekyTo4HOI aTTecTAlMM — SK3aMEH.

TpyooemMKoCTb AMCUMNNVHBI = 6 3.€e.

Home| Pasgen muctumnuusl | MHoekc KM-1 |KM-2 [KM-3 [(KM-4|KM-5 KM6 | KM7 | KM8 | KM9 | KM10| KM11 |sk3ameH
p KM:
pasze
Ja
VYeTpoiicTBo 1 n +
1 | xapakTepUCTHKH MapOBOTO +
KOTJIa
) T'a30B03MyI1IHBIH TPAKT KOTEIBHON . . . + + +
YCTAaHOBKH
TeruioBoii OanaHC MapoBOro KoTa + +
3 + +
TemuoBble poLECCH B +
4 | ronounoii KaMmepe KOTJia + + +
5 Iporiecch! 301101U1aK000Pa30BaHH N +
6 Perymaposanyist napameTpoB N + +
TieperpeBa rnapa
MaHeBpeHHOCTb [apOBOT0 KOT/a + +
7 + | +
OCHOBHBIE TIPO(HITH TTAPOBBIX + +
8 | xowio + +
TemuoBble MpoLECCH B + +
9 TOTIOYHOM KaMepe KOTJia U n
paboTa KOHTYp €CTECTBCHHOM
TUPKYJISIUN
OCHOBHBIE TUAPABINYECKHE + +
10 | XaPaKTEPHCTHKI KOHTYPa
MapOBOT0 KOTIa




T T M/paBIYecKast XapaK TePUCTHKA +

Y0

VitydieHue KauecTra u + +
12 | MeTombI perynupoBaHus

neperpesa napa.
13 Konryp ectecTBEHHON LMPKYISILIU + +

TermioBbIe XapaKTEPUCTUKA +
14 | pammaipoHHBIX M KOHBEKTMBHBIX

TIOBEPXHOCTEH HArpeBa KOTJIOB

PazBuiie coBpemMeHHOTO +
15 | xowioctpoeHust

Kotnb! Ha cyniepcBepXKprHdecKre +
16 TIapaMeTPhI rmapa

MunnmaneHbiid 6amt 3a KM 20

MaxkcruMabHbIN 0am 3a 16 40

KM




BAJLJIBHO-PEMTUHTOBASI CTPYKTYPA
KYPCOBOTO IIpoEKTA no aucuuriinHe

OcnHosuoe obopynosanue TOC u TCY mainoit MOIIHOCTH

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




