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1 Iles1u ocBOCHUS TN CHMILTHHBI (MOYJI51)

Lenstmu ocBoeHUst TUCHUILIMHBL (MOAYIsl) «KOTenbHbIE YCTAaHOBKU U MAPOTE€HEPATOPHI»
SBIISIOTCS: (DOPMHUPOBAHKE y CTYJICHTOB 3HAHWW M HABBIKOB IO COOPY M aHaNM3y WHGOpMAIUH,
HEOOXOUMBIX UIS MPOSKTUPOBAHUS SHEPTETUUECKUX 00BEKTOB, YMEHHUE MPOU3BOAUTH PACUETHI
Y3JI0B U 3JIEMEHTOB KOTEJIbHBIX YCTAHOBOK, TOTOBHOCTh PUHUMATh Y4aCTHE B TEXHOJIOTHUYECKUX
npoleccax MpoOU3BOACTBA BEICOKOTEMIIEPATYPHOTO TEIIIOHOCUTEIS.

2 MecTo THCHHUIIMHBI (MOYJIAA) B CTPYKTYpPe 00pa30BaTe/IbHOI MporpaMMsl

Jucuunnuna KorenbHble YCTaHOBKH U TAPOTE€HEPATOPHI BXOIUT B YacTh Y4eOHOTO I1aHa
dbopMupyeMyr0 y9acTHUKaMU 00pa30BaTeIbHBIX OTHOIICHHI 00pa30BaTeIbHOM MPOTPAMMBI.

JUis  u3ydeHus  JAMCUMIUIMHBI  HEOOXOAMMBI  3HAHUS  (YMEHHMs,  BJaJCHUsA),
c(OpMHUPOBAHHEIE B PE3YJIbTATE U3yUCHUS TUCITUTUINH/ TPAKTUK:

TexHudeckas TepMOAMHAMUKA

TomirMBO 1 OCHOBBI TEOPUU TOPEHUS

TennomaccooOmen

BBenenue B HanpaBieHue

Hcropus Tenno3HepreTuku

Marematuka

dusnka

BricokoTeMiiepaTypHbI€ IPOLECCHl M YCTAHOBKU

3nanus (YMEHHs, BIIAJICHUS), TOTyYCHHbIE NMPH M3yYCHUU TAHHOW NUCIMILIMHBI OyIyT
HEOOXOUMBI 7151 U3YUCHUS] JUCIUILTUH/TIPAKTHK:

OcHOBBI pabOTHI HarHETATENICH

[Ipon3BoicTBEHHAS-TEXHOJOTNYECKas! TPaKTUKA

[IpoekTHas 1esTeNbHOCTD

TexHonornyeckoe npeanpuHUMaTEIbCTBO

DU3NKO-XUMUYECKUE OCHOBBI BOAOIOATOTOBKU

OHepreTuka 1 OXpaHa OKpY’Karolel cpesibl

Bropuunsie 3HEpropecypchl IPOMBIIIIIEHHBIX TPEITPUATHIA

HanexxHoCTb U HCTIBITaHUS TETNIO3HEPTETUYECKOT0 000py10BaHUS

TemoBele 271EKTPUUECKHUE CTAHIIUU

TennomaccooOMeHHOE 000pyI0BaHNE NIPEATIPUATUI

TemnosHepreTnyeckue CUCTEMBI IPOMBIIUIEHHBIX NPEATIPUATHI

ITonroroBka k cade u cjadya rocyapCTBEHHOTO SK3aMEHa

[Ipown3BoicTBEHHAS-TIPEAUIIIOMHAS IPAKTHKA

3 Komnerenuun odyuarouierocs, popMupyemMbie B pe3yJibTaTe 0CBOEHUS

AUCHUILINHBI (MOYJI5) ¥ IJIAHUPYEMBbIe Pe3y1bTAThI 00y4YeHH s

B pesynbrate ocBoeHUS AMCUMIUIMHBI (Moayis) «KoTenbHble YCTaHOBKM W
naporeHepaTopbl» 00y4aroIuiics JOIKEH 001aaTh CIeIYIOIUMHI KOMIIETEHISMMU:

KO,Z[ HHJUKATOpa I/IH,I[I/IKaTOp JOCTHIXXCHHA KOMIICTCHIIMH

[IK-1 Crnocoben ydacTBOBaTh B OIEHKE TEXHHYECKOTO COCTOSHUSA, TOMJCPKAHUS W
BOCCTAHOBJICHHSI PabOTOCIOCOOHOCTH TEIMJIOMEXaHUYECKOTO O0OPYIOBAaHHS MPOMBIIUICHHBIX
TOC

[1K-1.2 [IpoBoaUT ydeT M aHaIU3 TEXHUKO-DKOHOMUYECKHX IOKazarene paboTsbl
TEMJIOMEXaHUYECKOT0 000pY10BaHMSI

[K-1.1 OreHrBaeT ypoBEeHb TEXHUYECKHX PEILICHHUI HAIIPABJICHHbBIX HA




noBbIIeHUE () PEKTUBHOCTH pabOTHI TETUIOMEXaHUIECKOTO 000PYI0BaHUS




4. CTpyKTypa, 00bEéM U coep:KkaHue TUCHUIIMHBI (MOAYJIsA)
OO0mas TpyI0€MKOCTh JUCIUIUIMHBI COCTABISIET S 3adyeTHBIX enuuui 180 akaa. 4acoB, B TOM

YUCJIC:

— KOHTaKkTHas padora — 14,4 akaj. 4acoB:

—aynuropHas — 10 akaj. 4acos;

— BHeaynuTopHas — 4,4 akaJ1. 4acoB

— caMocTosTenbHas pabora — 156,9 akan. gacos;

— MOJTOTOBKA K dK3aMeHy — 8,7 aka. yaca

dopma arTecTaluy - KypcOBOM MPOEKT, IK3aMEH

AynutopHas s
KOHTaKTHas paborta E 3 dopma TeKyIIEero
=
B aKa/l. yacax 2] Bu KOHTPOJIS
Pasnen/ Tema 2 (B axaj. uacax) = A . p Kon
> 3 © | caMOCTOATENBHOM | yCIIEBaEMOCTH U
JIACIMTUTHHBI R £ .. | KoMneTeHUH
o & padoThI IIPOMEKYTOYHOM
na6. | mpakt. | € &
Jlex. : PakT. =19 aTTecTaluu
3aH. 3aH. | QO &
1. Paznen 1.006mue
XapaKTePUCTHKH KOTEJIBHBIX
YCTaHOBOK
IpopaboTka Hammaue
1.1 OOnacti HUpUMEHEHHS pop
JIEKIITMOHHOTO KOHCIIEKTOB
KOTEJIbHBIX YCTaHOBOK. N TIK-1.1,
0,1 0,5/0,51| 10 MaTepuara, nexuuit. Coaua
OcHOBBI  KJTacCU(PUKALIUU TIK-1.2
peuieHue 3aaay. MPAKTHIECKUX
KOTEJIbHBIX YCTaHOBOK
4 IIpunoxenne 1. 3a/ad.
1.2 TexHonorn4eckas ITpopaboTka
Hamune
cXeMma IpPOM3BOJCTBA Mapa JIEKIIHOHHOTO IK-1.1,
N 0,15 91 KOHCIIEKTOB
Ha TEIUIOBOM MaTepuara. . TIK-1.2
JICKITHH.
JJIEKTPOCTAHIUU IIpunoxenue 1.
HWroro no pazaeny 0,25 0,5/0,51| 19,1
2. Pasmen 2.MarepuanbHblii u
TeIJIOBOM  OanaHChl  pabodmx
BEILECTB B KOTJIC
[IpopaboTka Hammane
2.1 HcroyHuKH SHEPrHU pop
JIEKIIMOHHOTO KOHCIIEKTOB
AULAL KOTCIIBHBIX yCTAHOBOK. 0,15 0,5/0,51| 5 marepuaia nekuuii. Crnaua TK-1.1,
MarepuanbHblit Oananc ' T P i ) TK-1.2
peluieHue 3aaay. MPAKTHIECKUX
npolecca ropeH s TOTUIHBA
[puoxenue 1. 3amad.
[IpopaboTka Hanuuue
4 JIEKIIMOHHOTO KOHCIICKTOB
2.2 CoctaB, KOJNMYECTBO H Marepuana, nekuuit. Crada
SHTANBIIUA MPONYKTOB 015 5 pelieHue 3aaad. MIPaKTUYECKUX IK-1.1,
cropanusa. MaTepuanbHbII ' Pemenwne 3amad. [IpoBepka TIK-1.2
OanaHc HarpeBaeMoM CpeJibl KYpCOBOTO BBINOJIHCHHS
MPOEKTA. KYpCOBOTO
ITpunoxenue 1. ITPOEKTA.
Wroro no pazaeny 0,3 0,5/0,51| 10

3. Pasmen 3.2¢ddexTuBHOCTH
WCIIOJIb30BAHUSI  TOIUIMBA B




[TpopaboTka

Hamnune
JIEKIIMOHHOTO
KOHCIIEKTOB
3.1 Pacronaraemas U MaTepuarna, nexuit. Crada
MOJIE3HO ~ HMCIIOJIb30BAHHAs peleHue 3a1a4, . aKTH;{eCKHX K-1.1
TemIoTa TOIIJIUBA. 0,15 10,5/0,511{0,5/0,51| 5 MOJArOTOBKA P N
3agad. Cnava MK-1.2
TeruioBoii 6anaHc MapoBOro oTyeTa 10 OT%'TOB o '
KOTJIa. n1ab0paTOpHBIM
nabopaTopHbIM
paboTam.
paboram.
[Ipunoxenue 1.
Hamnuue
KOHCIIEKTOB
ITpopaboTka .
4 neknuii. Criaua
JIEKIILOHHOTO
MPAKTHIECKUX
Marepuana
3agau. [IpoBepka
(npunoxenue 1),
BBITIOTHEHHUS
3.2 TemioBble TOTEpH peleHue 3a1a4, KYPCOBOTO
IapoOBOTO KOTJIa MIOJTOTOBKA MK-1.1
P : 0,15 |0,5/0,511[0,5/0,511| 5 npoekta. Criaua '
K03(hGUIUEHT  IOJE3HOrO oT4eTa o OTUE-TOB 110 IK-1.2
JIEHCTBUS OPYTTO M HETTO n1ab0paTOpHBIM HA6OPATODHEIM
paboTam. paTop
paboTam.
Pemenue
[Iposepka
KypCOBOTI'O
BBITIOJTHEHHUS
MPOEKTA.
KYpCOBOTO
IPOEKTA.
Wroro no pazapery 03 | 1/11 /11 10
4, Paznen 4.ToroyHble
npoleccsl W TONKUA  JUIA
Ckuradusl Torum. TemmooOMeH
ITpopaboTka Hamnune
4.1 Knaccudukaius TOMOK. pop
OCHOBHEIC JIEKIUOHHOTO KOHCIIEKTOB
MaTrepuaia nexuuit. Cnaua
3aKOHOMEPHOCTH TOPEHUS
P p ) (npunoxenue 1), | npakTHYECKUX TK-1.1,
OpraHu3zanus COKATaHUS 0,15 0,5/0,5A| 5
TBEPIOTO TOIUIMBA pewenue 3agad. | 3amad. [IpoBepka TK-1.2
: Pemenue BBINOJIHCHUS
Ilokazarenu paboThI
. KypCOBOTI'O KypCOBOT'O
TOIMOYHBIX YCTPOWCTB
MPOEKTA. MIPOEKTA.
ITpopaboTka Hamuue
JIEKIUOHHOTO KOHCIIEKTOB
4.2 OcobeHHoCTH Mmarepuana nexuid. Coaya
CXKHUTaHUs  Ta3000pa3HOTO 015 5 (mpunoxenne 1), | TpakTHUIECKUX TIK-1.1,
tomuBa. Knaccuduxarus ' pewenue 3agad. | 3agad. [IpoBepka IK-1.2
YCTPOWCTB ISl TOPEHHSI. Pemenue BBITIOJTHEHHS
KypCOBOT'O KypCOBOTO
4 MPOEKTA. IIPOEKTA.
4.3 OcobeHHoCTH IMpopaboTka Hamuue
COKUTAHHUS JKHKOTO JIEKIUOHHOTO KOHCIIEKTOB K-1.1
tormBa.  Kiaccuduxanus 0,15 8 Mmarepuana nexui. Coaya K 1' 2’
TOTUTMBOC)KHUTAFOTIIHX (mpunoxenne 1), | TpakTHIECKUX '
YCTpOMCTB pelueHue 3a1a4. 3a7a4.
4.4 OcobennocTn [IpopaboTka Hanuuue
IOArOTOBKH TOILJIMBA K JICKIIMOHHOT'O KOHCIICKTOB K-1.1
MBUICBUAHOMY  COKHTaHHUIO. 0,15 0,5/0,51| 5 Marepuana nexnuid. Craya K 1' 2’
Knaccupukanus (npunoxxenue 1), | npakTHUECKUX '
Pa3MOJIBHBIX YCTPOWCTB. pelieHue 3a1au. 3a7ad.
[IpopaboTka Hanmnune
4.5 3aKOHOMEPHOCTH pop
JIEKLIHOHHOTO KOHCIICKTOB
TeII0o0OMEeHa B TOINKE U . TIK-1.1,
COHBOKTHBHELX 0,15 5 Marepuana nexiui. Coaga MK-1.2
(nmpunoxxenue 1), | mpakTHUECKUX '
IIOBEPXHOCTSAX KOTJIOB T sanad
Hroro no pazaeny 0,75 /11 28

5. Pasgmen 5.KoHcTpykumm wu

KOMIIOHOBKa
TMapoOBbIX KOTJIOB

JJICMCHTOB




ITpopaboTka

Hanuuwne
5.1 HcnapurenbHbie JICKIITMOHHOTO
[TOBEPXHOCTH Harpesa Marepuania KOHCIICKTOB
P P P nexuuil. [IpoBepka TIK-1.1,
MapOoBBIX KOTJIOB, 0,15 10 | (mpunoxenwue 1).
BBITTOJTHEHUS TIK-1.2
Ha3HAYCHHE " Pemenne
KypCOBOTO
KJIaccupuKanus KypCOBOTO
MPOEKTA.
MPOEKTA.
ITIpopaboTka
pop Hanuuue
JIEKIHOHHOI'O
5.2 Hasnauenue i MaTePHATa KOHCIIEKTOB
KJaccUpUKaIus p nekuuid. [IpoBepka IK-1.1,
. 0,15 10 | (mpunoxenue 1).
napomneperpeBarenei BBITTOJTHEHUS TIK-1.2
Pemenne
MapOBBIX KOTJIOB. KypCOBOTO
KypCOBOTO
MPOEKTA.
MPOEKTA.
IIpopaboTka
pop Hanuuue
JIEKITMOHHOTO
5.3 XBOCTOBEIE KOHCIIEKTOB
Marepuana .
MOBEPXHOCTH  KOTEJIBHBIX nekuuid. [IpoBepka IK-1.1,
0,15 10 | (mpunoxenwue 1).
arperaTos, Ha3Ha4YeHMUE, BBITTOJTHEHUS TIK-1.2
Pemenue
KJaccU(pUKaIus KypCOBOTO
KYpCOBOTO
MPOEKTA.
MPOEKTA.
HWroro no pazneny 0,45 30
6. Pasnen 6. Boxublil pexum u
KauecTBO napa KOTJIOB.
3arpsi3HeHHe u OYMCTKA
HapyXHBIX " BHYTPEHHHX
MIOBEPXHOCTEN Harpesa
IIpopaboTka Hamnune
6.1 CucreMsl MOATOTOBKHU pop
N JIEKITHOHHOTO KOHCIIEKTOB
MMUTATEIHLHOU BOJIBI, N TIK-1.1,
0,15 5,8 MaTepHana nekuuii. Crnaua
IMOKa3aTeNn KavecTBa. TIK-1.2
(npunoxenue 1), MIPaKTHUECKUX
IIponyBka xoT/IOB
pelieHue 3a/1a4. 3a7a4.
IIpopaboTka
pop Hanuuaue
JIEKIIHOHHOI'O
6.2 TpeOoBanus K mapy KOHCIIEKTOB
MaTepHaa .
KOTEJbHBIX YCTaHOBOK. nekiuid. [IpoBepka TK-1.1,
0,15 5 (npunoxenue 1).
CriocoObl  cenmapanuu U BBINOJIHEHUS TK-1.2
Pemenne
MIPOMBIBKH KYpCOBOTO
KypCOBOTO
MPOEKTA.
MPOEKTA.
[IpopaboTka
JIEKITMOHHOTO Hanuuwne
MaTepHaa KOHCIIEKTOB
npuioxenue 1 nekmuii. Coaua
6.3 Vkazauusa o (p ), . & TIK-1.1,
0,15 10 | pemrenue 3amay, MPAKTUYECKUX
TEIJIOBOMY pacueTy KOTJIOB TK-1.2
[IOJIrOTOBKA 3a/1a4, OTYETOB 110
OTYETA I10 nabopaTopHBIM
nabopaTopHBIM paboram.
paboTam.
IIpopaboTka
neiuiom{oro Hamaue
6.4 [IInakoBanue KOHCIIEKTOB
IMOBEPXHOCTEH Harpesa u Marepuaia nexknui. ITpoBepka TIK-1.1
p P 0,15 0,5/0,5U| 5 | (npunoxenue 1). - 1'poBep .
CII0COOBI OYHCTKHU oT BBITOJTHEHUS TIK-1.2
. Pemenne
3arpsi3sHEHHHA KypCOBOTO
KypCOBOTO
MPOEKTa.
MPOEKTA.
Hroro no pazneny 0,6 0,5/0,51| 25,8

7. Paznen 7.TemnoBoit pacuer

KOTJIOB




[TpopaboTka

Hamnune
JICKIIUOHHOTO
KOHCIICKTOB
Marepuana .
nexuui. Cnaga
(npunoxenue 1),
MPAKTHYECKUX TIK-1.1,
7.1 TennoBas cxema KOTja 0,15 10,5/0,51 5 pelieHue 3a/1a4,
3agad. Cnava MK-1.2
MOJIrOTOBKA
OTYETOB 110
oTyera o
nabopaTopHbIM
1a60PaTOPHBIM
paboTam.
pabotam.
Htoro no pasaeny 0,15 10,5/0,51 5
8. Paznen 8. T'mapoauHaMuka u
a’pOoAMHAMIKA APOBOT0 KOTJIA
IMpopaboTka
pop Hamnuune
JICKIIUOHHOTO
. KOHCIICKTOB
8.1 VYcnoBus HamexKHOMN MaTepuaia .
nexuui. Coaga
paboThl  KOTJIA,  PEXKUM, (npunoxxenue 1),
CTPYKTYpa u 0,15 10,5/0,51 5 eIIeHUE 33129 TIPAKTHACCIHX MIK-11,
PYKTYP ' e p ’ 3agaq. Cnava MK-1.2
XapaKTepUCTHKA MOTOKA MIOJTOTOBKA
oT4era 1o
pabouero Tena. oTyeTa 1o
nabopaTopHBIM
11a00paTOPHBIM
paboram.
paboram.
Hanuuue
ITpopaboTka
KOHCIIEKTOB
JIEKIUOHHOTO .
nexiuid. Coaya
8.2 Hanexxnocts MaTepuaia
HUPKYJISIUAN Cxema 0,15 0,5/0,5Uf 5 | (mpunoxenwue 1) TPAKTHICCKIX MIK-1.1,
HHPEKY. ' e p ’ | 3apmau. IIpoBepka IK-1.2
pacdeTa UPKYIISIHH. peleHue
pemneHus
KypPCOBOTO
KypCOBOTO
MPOEKTa
IIPOEKTA.
[IpopaboTka
Pop Hamnune
JIEKIUOHHOTO
KOHCIIEKTOB
Mmarepuaia .
nexiui. Coaga
8.3 AbspoanHaMuka (npunoxenue 1),
ra30BO3/1YIIHOTO TpakTa 0,15 6 elIeHHe 3a/1a4 TIPAKTHACCKHX MIK-11,
y p ' P Aa, 3amgaq. Cnava MK-1.2
KOTJIa IIOJTOTOBKA
oTYeTa 1o
oTdyera o
1abopaToOpHEIM
11a00paTOPHBIM
paboram.
paboram.
HWroro no pazngeny 0,45 10,5/0,511(0,5/0,51| 16
9. Pasmen 9. Beixox wu
XapaKTePUCTHKY [IIJTaKa U 30JIbI.
3amuTa OKpYXalolel cpensl OT
BPEIHBIX BBIOPOCOB IpH padoTte
KOTJIOB
[TpopaboTka
pop Hanuuue
9.1 BrIxong mwiaka M €ro JIEKIUOHHOTO
XapaKTePUCTHKH Marepuaia KOHCTIEKTOB
Coi[e )KEHI/IG BpEIHBIX 0,15 5 (m I/IHO)II:eHI/Ie 1) nexumid. TTposepia TIK-1.1,
paar P ' p ’ BBITIOJTHEHHSI TIK-1.2
nmpyuMeced B NIPOAYKTax peuienue
KypCOBOTO
CTOpaHus KypCOBOTO
MIPOEKTA.
MPOEKTa
[IpopaboTka
pop Hanuuue
JIEKIIAOHHOTO
KOHCIICKTOB
Marepuana .
9.2 3onoynaBIBaHue. nekuuii. Craua
(npunoxenue 1),
3amuTa MPOJTYKTOB MPAKTHUECKUX MK-1.1,
0,15 2 pelieHue
CTOpaHusi OT OKCHJIOB CEpBI 3amad. [IpoBepka MK-1.2
KypCOBOTO
u a3zoTta BBIIIOJITHCHU S
MIpoeKTa U
KYpCOBOTO
MIPAaKTHIECKUX
MPOEKTA.
3a1a4
HWroro no pazaeny 0,3 7




10. Pazpmen 10.
Kom6uuupoBaHHbie
9HEProTEeXHOJOTHYe-CKHe
arperatbl.  DKCIUTyaTalus U
TOKa3aTeNu PadoThl KOTENBHBIX
YCTaHOBOK
[IpopaboTka
pop Hamnune
10.1 JIEKIMOHHOTO
KOHCIICKTOB
DHEProTexXHOIOrMISCKUE Marepuana .
arperarbl u KOTJIBI 0,15 2 | (mpunoxenue 1) nexuuii. [posepxa TIK-1.1,
P ' p i BBITIOJTHCHHSI TIK-1.2
MPOU3BOJICTBEHHBIX oopmnenue
KypCOBOTO
TEXHOJIOTHYECKUX CHCTEM KypCOBOTO
MPOCKTA.
MPOEKTa
[IpopaboTka
pop Hanuuue
JIEKIILOHHOTO
KOHCIIEKTOB
10.2 XapakTepuCTHKH | MaTepuaia N
KOHCTpyKIMA mapoBeix u| 4 | 0,15 2 (npunoxenue 1) nexuui. Tposepka MIK-11,
PYX P ' p ’ BBIMOJIHCHHS TK-1.2
BOJOTPEHHBIX KOTJIOB odopmnenue
KypCOBOTO
KypCOBOTO
IPOEKTA.
MPOEKTa
IpopaboTka
pop Hamnune
10.3 OkcmryaTamnus JIEKLIUOHHOTO
KOHCIIEKTOB
KOTJIOB. PEMOHT, OCTaHOB H Marepuana .
Haa30p 3a Koriamu. Ilytm 0,15 2 (npunoxenue 1) nexuuii. lposepia MIK-1.1,
p - Ly ' p ’ BBITIOJTHECHUS TIK-1.2
pa3BUTHSA KOTEJIbHOM odopmnenue
KYpCOBOTO
TEXHHKH. KYypCOBOTO
MPOEKTA.
MPOEKTa
Wroro no pazneny 0,45 6
Uroro 3a cemectp 4 2/21 4/41 |156,9 3K3aMEH,KII
KYPCOBOH IPOEKT
Hroro no aucnumnnuze 4 221 4/411 |156,9 yp P ’

OK3aMCH




5 O0pa3oBaTte/ibHbIE TEXHOJIOTHH

Jlns pelieHns: NpeIyCMOTPEHHBIX BUAOB yuyeOHOM pa®OThI MpU M3YyYEHUU AUCLUIUINHBI
«KoTenpHple YCTaHOBKM W MapoOreHepaTopbl » B KadecTBE 0Opa30BaTENbHBIX TEXHOJIOTHMA
WCIOJB3YIOTCSl KaK TPAJULUOHHBIE, TaK W MOJYJIbHO — KOMIIETEHTHOCTHBIE TEXHOJIOIMH.
[lepenaua HEOOXOAMMBIX TEOPETHUECKUX 3HAHUM W (POPMHUPOBAHUE IMPEICTABICHHHA MO KypCy
IPOUCXOIUT C IPUMEHEHUEM MYJIbTUMEAUHHOr0 00O0pyAoBaHUs. JIeKIMOHHBIH Marepuan
3aKpeIuIsieTcsl Ha J1adopaTOpHBIX paboTax, TA€ NPUMEHSETCS COBMECTHAs JESTEIbHOCTD
oOyyarolmuxcst B TIpyllle, HalpaBlIeHHas Ha pelleHue oOIed 3agaud IyTeM CIOXKEHMs
pe3yIbTaTOB MHIMBUAYAILHOW pabOTHl WICHOB rpynmbl. [ pa3BUTHS U COBEPIICHCTBOBAHHS
KOMMYHHKATHBHBIX CIIOCOOHOCTEH 00yJaroImuxcs OpraHu3yloTCsl IPAaKTUYECKUE 3aHATUS B BULIE
JMCKYCCHH, aHaJ3a peajbHBIX MPOOJIEMHBIX CUTYallMid M MEXIMCIHUIUIMHAPHBIX CBS3eH W3
pasin4HbIX oOjacTell B KOHTEKcTe perraeMoi 3agaun. CamocrosTenbHas paboTa CTUMYJIUPYET
0o0ydJaromMxcss K CaMOCTOSTEIbHOM NpopabOTKe TeM B Mpolecce HamucaHus pedeparos,
HOJATrOTOBKHU K JJUCKYCCHSIM, K KOHTPOJIbHBIM Pab0TaM U TECTUPOBAHUIO.

Peanuzanus KOMIIETEHTHOCTHOTO MOAXOa MPEIyCMaTPUBACT UCTIOIH30BAHNE B YI€OHOM
Ipoliecce aKTUBHBIX U MHTEPAKTUBHBIX (hOPM ITPOBEACHUS 3aHATUH (KOMIIBIOTEPHBIX CUMYJISALIMM,
JICTTOBBIX U POJIEBBIX UTP, pa300p KOHKPETHBIX CUTYAIIHi, ICUXOJOTHYECKUE U HHBIC TPEHUHTH) B
COYETaHUU C BHEAYTUTOPHOH paboTOM C 11e1bI0 (POPMUPOBAHUS U PA3BUTHUS MTPOHECCHOHATBHBIX
HaBBIKOB 00 YUYaIOIINXCS.

6 YueGHO-MeTOAMYeCcKOe o0ecriedyeHUue CAMOCTOSITeJIbHOI PadoThI 00y4aKoIuXCcs
[Ipencrasneno B npuioxxenuu 1.

7 OueHOYHBIE CPeACTBA 1Jisl IPOBeeHHs POMEKYTOUHOI aTTecTAlMH
[IpencraBieHbl B IPUIOKEHUU 2.

8 YueOHo-MeTOAMYeCKOEe H HH(POPMALIMOHHOE O0ecneYeHrue TUCIUIIHHBI (MOTYJIs1)
a) OcHoBHas TUTEpaTYypAa:
1. T'mnb, A.B. Pacuer mapomeperpeBaTelis M HHU3KOTEMIIEPATYPHBIX MOBEPXHOCTEH

HarpeBa Iapo-BbIX KOTJIOB : YydeOHO-merommyeckoe mocooue / A.B. Tmip; Tomckwuii
MOJIMTEXHUYECKU  yHHM-BepcureT. - Tomck :© HM3a-B0 ToMCKOro mMONMMTEXHUYECKOIO
YHHUBEpPCUTETA, 2017. - 136 c. Pe-xum JI0CTyTa: URL:

https://znanium.com/catalog/product/1043892
2. Kmumenko A.B., TemnosHepretnka u temotexuuka Ku. 3. TerioBeie u aToMHBIE

anekTpo-cranimu /| Kimmmenko A.B. - M. : Usnmarensckuit gom MDU, 2017. Pexxum gocryma:
http://www.studentlibrary.ru/book/ISBN9785383011706.html

0) lonmotHuTEIBHAS TUTEPaTypa:

1. Mopozos, A. II. Tennorenepupyroume ycTaHOBKH. KoTenbHblE YCTaHOBKM U
naporeHepaTo-psl : yueoHoe nocodue / A. I1. Mopo3sos, I'. H. Tpyouusina ; MI'TY, [kad. TudC].
- Marauro-ropck, 2010. - 275 ¢ : wm, rpad., cxemb, Tabm - URL:
https://magtu.informsystema.ru/uploader/fileUpload?name=342.pdf&show=dcatalogues/1/10748
05/342.pdf&view=true - MakpooObeKT. - TEKCT : AIEKTPOHHBIN. - IMeeTcs eyaTHBIN aHAJIOT.

2. JleGemeB, B.M. TemnoBoif  pacdyeT  KOTEJNbHBIX  arperaToB  cpeaHei
apoNPOU3BOIUTEIBHOCTH [DIEKTPOHHBIN pecypc]: yueoHOe mocodue / B.M. Jlebenes, C.B.
[Mpuxompko. — CII6.: W3marens-ctBo «Jlamby, 2017. — 212 c¢. Pexum poctyma:
https://e.lanbook.com/reader/book/91071/#1

3. beictpunikuit, I'. @. OGmmas sHepreTHka: 3uepreruyeckoe obopyaosanue. B 2 4. Yacts
1 : crpaBounuk i By30B / I'. @. beictpunkwuii, 3. A. KupeeBa. — 2-e u3.1., UCTp. U JOM. —
Mocksa : U3natenbctBo FOpaiit, 2020. — 222 c. — (Bsriciee ob6pa3zoBanue). —



https://znanium.com/catalog/product/1043892
http://www.studentlibrary.ru/book/ISBN9785383011706.html
https://magtu.informsystema.ru/uploader/fileUpload?name=342.pdf&show=dcatalogues/1/1074805/342.pdf&view=true
https://magtu.informsystema.ru/uploader/fileUpload?name=342.pdf&show=dcatalogues/1/1074805/342.pdf&view=true
https://e.lanbook.com/reader/book/91071/#1

ISBN 978-5-534-03275-8. — Tekcr : oanekrponnsiii // DBC IOpaiir [caiit]. — URL:
https://urait.ru/bcode/453448
4. beictpunkuii, . @. Obmas s3uepreTuka: sHepreruieckoe obopynosanue. B 2 4. Yacts

2 . cupaBouHuk ms By30B / I'. @. beictpunkwuii, 3. A. KupeeBa. — 2-¢ 3., HCIIp. U JOM. —
Mo-ckBa : MsparensctBo IOpaiit, 2020. — 371 c¢. — (Bricmee ob6pazoBanue). — ISBN
978-5-534-03276-5. — Tekcr : onektponnbii // DBC IOpaiit [caiit]. — URL:

https://urait.ru/bcode/453477

B) MeToauyeckue ykazaHusi:

1. Mopozos, A.Il. MccnenoBanue a3’poJMHAMUKHU KOTEJIBHOIO arperara Ha MOJAEIU
[Tekcr]: Me-Toa.yKa3aHUsI K BBINOJIHEHHIO J1ab. pabotel / A.Il. Mopo3oB. - MarHuTOropck:
MI'TYV, 2013. 8 c.

2. Moposzos, A.Il. Onpenenenne KIIJ[ korempHOro arperata MeTOJOM OOpaTHOTO
teruioBoro Oananca [Tekcr]: Meroja.yka3aHus K BbINOJHEHHIO jab. padoTel / A.Il. Mopo3os.
-Maruauroropck: MI'TVY, 2013. 5 c.

r) [Iporpammuoe obecneuenue u UnTepuer-pecypcebi:

IIporpammHoe oGecnieueHue

HanmenoBanue .
0o Ne norosopa CpoK IeHCTBHS JITUIICH3UH

MS Windows 7
Professional(msa [[1-1227-18 ot 08.10.2018 11.10.2021
KJIACCOB)
7Zip CBOOOIHO PaCIPOCTPAHIEMOC OECCPOUHO
MathCAD v.15
Education J1-1662-13 ot 22.11.2013 0eccpovHO
University Edition
MS Off_lce 2007 Ne 135 ot 17.09.2007 0eccpovHO
Professional
FAR Manager CcBOOOHO PacCIPOCTPAHIEMOE 06eccpoyHO
Linux Calculate |cBoGomHO pacmpocTpaHseMoe 0eCccpoUuHO

Hpmbeccnonanbﬂme 0a3bl JAHHbIX I/Il—[q)OpMaIII/IOHHbIe CIIPaBOYHLIC CUCTEMBI

HasBanue kypca Cchlika
denepanbHOE TOCYIapCTBEHHOE  OFOKETHOE
yUpeKIeHNE «DeepanbHbIit unctutyt|URL: http://www1.fips.ru/
POMBIIIICHHOW COOCTBEHHOCTH
HammonansHas

uHpopMalMonHo-aHanuTuueckas  cucremMa —|URL: https://elibrary.ru/project_risc.asp
Poccuiickuii HMHASKC HAYYHOI'O ITUTHPOBAHMS
[Touckosas cuctema Akanemust Google (Google
Scholar)

DOnekTpoHHas 0aza MEePUOIUYECKUX H3TAHUIMA
East View Information Services, OO0 «MBHUC»
Undpopmannonnast cucrema - EnuHoe OKHO
JI0CcTyna K HTHGOPMAIIMOHHBIM pecypcaM
Poccuiickass T'ocynapctBeHHas — OuOimoTeka.
Karanoru

DOnekTpoHHbIe pecypchl oubmnoreku MI'TY um.
I'.1. Hocoa

URL.: https://scholar.google.ru/

https://dlib.eastview.com/

URL.: http://window.edu.ru/

https://www.rsl.ru/ru/4readers/catalogues/

http://magtu.ru:8085/marcweb2/Default.asp



https://urait.ru/bcode/453448
https://urait.ru/bcode/453477

MexnyHaponHas HayKoMeTpudeckass pedepaTuBHas U

HOJHOTEKCTOBas 0a3a JaHHBIX HaydHbix usganuii «\Web[http://webofscience.com

of science»

MexnyHaponHas pedeparuBHass ¥ HOJHOTEKCTOBAs

crpaBOYHas 0a3a JJAHHBIX HAYYHBIX M3JaHUN «SCOPUSY

MexnyHaponHas 0a3a TOJHOTEKCTOBBIX — KYPHAJIOB

Springer Journals

Mexaynaponnas pedeparuBHas 0aza JaHHBIX 110 YHCTOU

W npukiIaaHon marematuke ZboMATH

ApxuB HAaY4YHBIX KYpHAJIOB «HanuoHanbHbIM

3IEKTPOHHO-MH(POPMAMOHHEIH  KoHmopuuym»  (HII|https://archive.neicon.ru/xmlui/

HOMKOH)
9 MaTepHaJbLHO-TEXHHYECKOE o0ecneueHne TUCIHIINHBI (MOLYJIf)

http://scopus.com

http://link.springer.com/

http://zbmath.org/

MarepuanbHO-TEXHHUECKOE 00ecreueHUe AUCIUIUINHBI BKIIIOUAET:

VY4yeOHble ayquTOpUU Ul NPOBEACHMs 3aHATUH JIeKUuoHHoro tuma. OcHauleHue:
MYJIbTUMEINIHBIE CPEICTBA XPaHEHHS, TIEpEIauu U MPEICTaBICHUS HHPOPMALIUH.

VYuebHas ayauTopus A NpoBeeHHs J1abopaTopHbIX padoT. OcHalieHue: nadoparopus
TETIOMAaCCOOOMEHHBIX YCTAaHOBOK M ITAPOT€HEPATOPOB - KOMIUIEKC JTAOOPAaTOPHBIX YCTAHOBOK IO
U3YYEHHIO XapaKTEPUCTUK KOTEJIbHBIX arperaToB: MapOreHepaTopbl, IMOTEHLMOMETPSI,
MHUKPOMaHOMETP; CYIIMIBHBIN mKad.

VY4yeOHble ayIUTOPUM JUIl HPOBEAEHUS MNPAKTUUECKUX 3aHATUH, TIpYIIOBBIX U
WH/IMBUIYAIbHBIX KOHCYJBTAIlMi, TEKYIIErO0 KOHTPOJS H TIPOMEXKYTOYHOW aTTeCTAIUH.
OcHarenue: 1ocka.

VY4eOHbIe ayTUTOPHUU ISl BHIMOJIHEHHUS] KYpCOBOTO NMPOEKTUPOBAHMS, TIOMEICHHS ISt
CaMOCTOsTeNIbHON paboThl o0yyaromuxcs. OCHaleHNe: IepCOHANIbHbBIE KOMIIBIOTEPHI C TAKETOM
MS  Office, Beixomom B  MHTepHET ©W ¢  JOCTYIOM B  3JEKTPOHHYIO
UH(POPMALIMOHHO-00pa30BaTENIbHYIO CPEly YHUBEPCUTETA

[lomemenne st XpaHeHUs U NPOPUIAKTHUECKOTO OOCIY)KHMBAaHUS  y4eOHOIo
oOopynoBanusi. OcHallleHHe: CTeJUIaXH, celdbl g XpaHeHus ydyeOHOro oOOpyAOBaHMS,
MHCTPYMEHTBHI JUIsl pEMOHTA J1a00paTOpHOTo 000PYI0BAHUS



[Tpunoxenue 1

6 Y4eOHO-MeTOqHYECKOE 0O0ecTedeHHe CAaMOCTOATEIbHOM padoThl 00y4aOIINXCs

Ilepeuenb KOHMPOILHBIX BONPOCOG O NPOMENCYMOUHO20 KOHMPOJISL NPU NPOPAOOmKe

©CoOoNO AW

Noogakow

© ®

10.

JNEKYUOHHBIX MAMEPUATO8
Tema 1

Ha3nauenne u kiaccudukanus KOTENbHBIX YCTaHOBOK. Ilapamerpsl M o00o3HaueHHs
IIapOBBIX KOTJIOB.

Yem 3amaercss IBUKEHHE pabodel cpeabpl B IapooOpasylolmux TpyOax KOTJIOB C
€CTECTBEHHOU LUPKYISIUEH?

Pabouue 351eMeHThI TapOBBIX KOTJIOB.

Cxema napoBOJIIHOTO TPaKTa KOTJIa C €ECTECTBEHHOM LIMPKYJIALUEH.

YeMy paBHa KpaTHOCTb UUPKYJISALUH IS IPAMOTOYHOTO KOTa?

Cxema napoBOro Kotja ¢ MHOTOKpPaTHON NPUHYIUTENbHON HUPKYIISAIUEH.

[TpsAMOTOUYHBIE KOTJIBI U UX OCOOEHHOCTH.

Kakoli a11eMeHT OTCYTCTBYET B IPSAMOTOYHBIX KOTJIa?

VYkaxure o0003HaAU€HUE THUIOpa3Mepa KOTIa C MHOTOKPAaTHOM NPUHYAMTEIbHOM
LHUPKYJISIUEN U IPOMEKYTOUHBIM Iaporeperpeparenem?

.B OCHOBY KJ'IaCCI/I(i)I/IKaHI/II/I KOTJIOB ITOJIOKCHBI IIPOLECChI, IIPOTCKAIOIINC B OJIHOM M3 €ro

noBepxHocTel HarpeBa. B kakoit mmenHo? Kakasi 0COOEHHOCTH NPOLIECCOB MPH 3TOM
YUUTHIBAETCA?

Tema 2

XapakTEepUCTUKM JHEPreTUYECKOro TOIUIMBA. Buasl M 2JIEMEHTAapHBIA  COCTaB
OYHEPreTUYECKUX TOIUIMB.

HckmrounTe U3 TEIIoBOro OanaHca NapoBOro KOTja, paboTarolero Ha MpUpOJHOM rase,
COOTBETCTBYIOIIYIO CTAThIO TEIJIOBBIX MOTEPH.

1) uepes orpaxkaeHus;

2) ¢ yXOJAIIMMHU ra3aMu;

3) OT MEXaHUYECKOT'O HEeJI0KOTa;

4) OT XUMHUYECKOI'O HEJ0XKOTa;

5) ¢ 30701.

Kakue Benmn4uHbI COCTABISAIOT MaTepUaIbHbIN OajlaHC BEIIECTB KOTEIbHON YCTAaHOBKH.
IIponyBka, ee pa3HOBUIHOCTU U CMBICII UCIIOJIb30BaHHUS.

OcHOBHBIE CTaThU TEIUIOBOTO OajaHCca BELECTB B KOTIIE.

Yrto Takoe HOMMHAJIBHASANIAPOIIPON3BOJUTEIBHOCTD KOTJIA.

Teopetnueckuid W JEHCTBUTENBHBIA pacXoJpl BO3JyXa Ha TOpeHHe, KOd(P(PUIUEHT
U30BITKA BO3/1yXa.

CocTaB JbIMOBBIX Ta30B IIPY IIOJTHOM U HEMIOJIHOM TOPEHHH, OTIpEe/IeTICHUE X KOJIMYECTBa.
[Tpucocsl Bo3ayxa MO TPAKTY KOTJIA, X BIUSHUE HA KOJIMYECTBO NPOJLYKTOB CrOPAHUSI.
TpexaroMHBIE U IByXaTOMHBIE I'a3bl, ONPEACIICHNE UX KOJIUYECTBA.

Tema 3

Koaddumment mone3snoro AeicTBUS KOTJIAa U pacxo TOIIMBA, €r0 Pa3HOBUAHOCTH IS
KOTEJIbHBIX YCTAHOBOK.

ANTOpUTM pacyeTra MPOIYKTOB CrOpaHUs TOIIMBA (TEOPETHUECKHH pacxoj] BO3ayXa,
00BEM U SHTAIBIINU MTPOIYKTOB CTOPAHHUS).

[Tone3no mcnonp30BaHHAs TEIUIOTAa TOIUIMBA B KOTEIBHOM YCTaHOBKe. Pacmonaraemas
TEIJIOTAa B KOTEJIbHON YCTAHOBKE.
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[Torepu TEmIOTHI € YXOIAIIMMM Ta3aMM, NMPUYMHBI BO3HUKHOBEHHS, KOJWYECTBO B
MPOLEHTHOM COOTHOILIEHUH, CITIOCOOBI COKPAIIIEHUSI.

[Torepu TEmIOTHI OT MEXaHMYECKOI'O HEJ0XKOra, IPUYMHBI BOSHUKHOBEHHUS, KOJIMUYECTBO
B IIPOLIEHTHOM COOTHOILIEHUH, CIIOCOOBI COKPAILICHUSI.

[Torepu TEMIOTHI OT XMMUYECKOI'O HEJJOKOTa, IPUYMHBI BOSHUKHOBEHUS, KOJMYECTBO B
MPOLEHTHOM COOTHOILIEHUH, CIIOCOOBI COKPALIIECHUSI.

[Torepu TEIIOTHI Yepe3 OrpaXAAIOIIUE IMOBEPXHOCTH, IPUYMHBI BO3HUKHOBEHMS,
KOJIMYECTBO B MPOLIEHTHOM COOTHOIIIEHUH, CIIOCOOBI COKPAIICHHUS.

[Torepu TemnoTel C 30JI00 W LUIAKOM, INPUYMHBI BO3HUKHOBEHHUS, KOJUYECTBO B
MPOLEHTHOM COOTHOILIEHUH, CIIOCOOBI COKPAIIICHUSI.

Omnpexnenenue KIij KOTJIa METOIOM MPSIMOTO M 0OPaTHOTO TEIUIOBBIX OaJIaHCOB.

[Tytu noBeieHus 3P PEeKTUBHOCTH PAOOTHI KOTEIBHBIX YCTaHOBOK.

Tema 4

Tonku Ui cxUranust TBEpIOro TOIUIMBA, BU/IbI, 00JaCTH IPUMEHEHMSI, 3aKOHOMEPHOCTH
TFOpEeHUs TBEPJOTO TOIUIMBA.

Cokuranue TOILIMBA B CJIOE, PAa3HOBUIHOCTH, IPUMEHEHHUE.

CxeMbl CXHUraHus TBEpIOTO TOIUIMBA B CJIOEBBIX TONKAaxX, Pa3HOBUAHOCTH TOIOK,
TOIUIMBOIIOIaYa.

3aKOHOMEPHOCTH C)KWUTAaHUSI Ta3000pa3HOTO TOIUIMBA, YCTPOWCTBA [UISI CHKUTAHHS,
KHHeTH4YecKoe U U y3HOHHOE TOpEHHE.

3aKOHOMEPHOCTH CKUTAHMSI )KUAKOTO TOIUIMBA, yCTPOUCTBA.

Kamephoe cxuranue tBepaoro Tomimua. OCOOEHHOCTH HCHOJIb30BAHUS IBIIEBHIHOTO
TOIJINBA.

Tpakt yrnenonauu M NbUIEIPUTOTOBIIEHUSA. OCHOBHBIE XapaKTEPUCTUKH TOIUIMBHOMN
IBLIY.

3arpatrhl SHEPIUU Ha pa3MoJ MbUIM U KJIacCU(UKALUSA TOIUIMBOPA3MOJIbHBIX MEJIbHULL.
Ha3nauenue 1 KOHCTPYKLIMHU yTJIepa3MOJIbHBIX MEJIbHUII.

. IIpnenurarenu u CCIIapaTOpPhI IIbLIN.

Tema 5

Buapl, HazHaueHHE, KOHCTPYKLMU W MPUHLMII pacyeTa UCHAPUTEIbHBIX IMOBEPXHOCTEU
Harpesa KOTJIOB.

HazHaueHue, KOHCTPYKLIMU U IPUHIUI pacyeTa naponeperpeBareiae KOTaoB.
HckmrounTe U3 nepedHsi NOBEpXHOCTEN HarpeBa KOTJIa OBEPXHOCTh HE OTHOCALIYIOCS K
VCIIApPUTEIIbHBIM.

1) norbeMHBIE IKpaHHbIE TPYOBI;

2) decToHsl;

3) KOHBEKTUBHbIE KUMISTUIILHBIE ITYUKH;

4) napomneperpeBarelib.

KoHcTpykinu 1 0cOOEHHOCTH pabOThI BO3TYXOIO0TpEBATENECH KOTIOB.

HauOonpimmii BO3MOXHBIN TeMIepaTypHbI HAllOp JOCTUTAETCS MIPH:

1) npsiMoTOKE;

2) NEepeKpPECTHOM TOKE;

3) IpOTHUBOTOKE;

4) cMeIIaHHOM TOKE.

HazHnauyeHue, KOHCTPYKIIMU U IPUHIUI pacyeTa IKOHOMaNH3epoB KOTJIOB.

Koncrpykuuu korenbHbIx arperaroB tumna JJKBP (IE).

Kakne moBepXHOCTH, HarpeBa pacIoOKEHbl B HUKHEN 9acTh Tonku? Ilouemy oHm Tak
Ha3bIBAIOTCSA?

Kaxwne moBepXHOCTH HarpeBa pacroyiOKEHbI B TOPU30HTAIBLHOM (IIEPEX0THOM) ra3oxoe?
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Kakyto posib BBIMIOJIHAET SKOHOMAi3ep koria? [7e pacroliokeHbl o0pa3yroliue ero
MMOBEPXHOCTU Harpena?

Tema 6

Bopna, nokazarenukadecTsa.

Bonubrit pexum koTi10B.OTI0XKEHUE COJIEH HKECTKOCTH Ha MOBEPXHOCTSIX HarpeBa KOTJIOB,
BUJIbI OTJIOKEHUH, (hakTopbl 00pa3oBaHus.

TpeboBaHust K NHUTATETbHOW BOAE KOTENBHBIX YCTAaHOBOK, IIOBEIEHHE NPUMECEH,
KOppO3usl.

IIponyBKa, CHUKEHHE COJIECOAEPKAHMS 110 BOJSIHOMY TPAKTy KOTJIA.

Cenapanyst nmapa, BBIHOC BJIaTH U COJIEH.

MeTtonpl moiydeHMsl 4MCTOro mnapa (MpoAyBKa, CTYIIEHUATOE HCIApEHHE, Cerapalus,
MIPOMBIBKA).

Jleaspanys BOABI B KOTEIbHBIX YCTAHOBKAX, IIPUYMUHBI IIPUMECHEHUS.

[IInakoBaHKE MOBEPXHOCTEN HAarpeBa KOTJIa.

CriocoObI OYHCTKU OT MOBEPXHOCTEH HArpeBa OT IuIaka.

. Ouncrka HOBCpXHOCTeﬁ HarpeBa KOTJjia OT HAKHUIIH.

Tema 7

TemuoBas cxeMa apoBOro KotJa.

OCHOBBI TEMJIOBOr'O pacueTa KOTEJIbHbIX YCTaHOBOK.

[Topsaok 1 MoCIe0BaTEIBbHOCTD pacyeTa.

Pacuer 00beMOB 1 PHTANBINN BO3/1yXa U MPOAYKTOB CTOPAHUSI.

TennooOMeH B TOMOYHOM KaMepe U METO/IbI €ro pacyera (FeOMETPUIECKUEe U ONTUYECKHE
XapaKTEPUCTHKH, CTEIIEHb SKPaHUPOBAHUS, CTEIIEHb YEPHOTBI).

TermmooOMeH W MeETOABI €ro pacueTa B KOHBEKTHMBHBIX IIOBEPXHOCTSX HarpeBa
(TemmepaTypHble HAallOPBl, )KUBbIE CEYEHUS, TOJILIMHA U3TYYAIOLIEro cI0s, CKOPOCTH rasa
U pabouero Tena, KO3 PUITUSHTHI 3arpsSI3HCHHUS ).

KoMInoHOBKa TOMOYHBIX YCTPOMCTB.

Br100p 0CHOBHBIX pa3zMepoB KOTJIa.

KoMInoHOBKa OTAENBHBIX TOBEPXHOCTEN HarpeBa KoTJa.

. Ilpumep TemnoBoro pacuera kotina JJKBp-10-13.

Tema 8

[lepeuncnure OCHOBHBIE TUIIBI KOTJIOB C TOUKH 3PEHUSI CXEMBbI JABMXKEHUS (LUPKYJISALIUN)
Cpefbl B UCIIApPUTENIBHBIX (Tapoo0pa3yIoIIKX) MOBEPXHOCTIX HarpeBa.

MoxxHO 1M co3AaTh KOTEN C €eCTECTBEHHOM IMPKYJAIuel, paboTaromuii mpu
CBEPXKPUTHUYECKUX MapaMeTpax rnapa’?

Kakune cuibl oOecnednBalOT JBH)KEHHE pabodero Tejga depe3 HCIapUTENbHbIE
IIOBEPXHOCTH HAarpeBa KOTila C €CTECTBEHHOW LUPKYJISALUE?

Jl1s KoTna ¢ eCTECTBEHHOM LUPKYJsueil 00s3aTeNeH 3JIEMEHT, KOTOPbI OTCYTCTBYET B
IPSIMOTOYHBIX KoTiIax. Kakoii aTo anement?

["a3oquHaMUYECKHi pacueT 3J1IEMEHTOB KOTJa, BEIOOP TATOIYThEBBIX MAIIIUH.
OcCoOeHHOCTH TUAPOJMHAMUKMA KOTJIOB  (HAmop IUPKYJISLUH, CONPOTHBICHMS,
IUICHOYHBIH ¥ IIY3bIPHKOBBIC DPEXHMBI, HAJCKHOCTh IUPKYISIIUN, TEIUIOBas M
THJIpaBIUYECKasi Pa3BEPTKH).

HaznexxHocTh HUPKYIALUU.

Kakue snemeHThl (ycTpoiCTBa) 00ecreunBaoT yAaleHue YXOASIIUX ra3oB (IpOIyKTOB
CropaHus TOIUTHBA) U3 KOTJIa B aTMocdepy?



9. HOquy ABIMOCOC pacrojiararoT mo TpakKTy AbBIMOBBIX I'a30B 3a 30JI0YJIOBUTCJICM, a4 HC
nepen HuM?
10. Kakue npeumyiiectBa umeeT T-o0pa3Has KOMIIOHOBKA KOTJIa?

Tema 9

BrIxo v XxapaKTepUCTUKH IJIAKA U 30JT6L.

CocTas 1aaka 1 30J5bl.

3amuTa OKpyKarollei cpeibl OT BPEIHBIX BRIOPOCOB MPH pabOTE KOTIIOB.

CopeprxaHue BPEAHBIX MPUMECEH B MPOIYKTaX CrOpaHHs

3os0ynaBnuBaHue. 3aluTa MPOAYKTOB CTOPAHUS OT OKCHJIOB CEPBI U a30Ta
KonzeHcanus BOASHBIX TAPOB U3 MPOJYKTOB cropanus. Hemocratku, crmocoosl 00phObI.
O6e3BpexkuBanue ctounbix Bog TOC.

3010 — ¥ IUTAKOyIaJICHHE, XpaHEHUE, KOHCEPBUPOBAHUE.

[IImako — ¥ 30J10 UCIIOJIB30BAHKUE B TPOMBIIIIICHHOCTH.

10 BnusitHue BpeHBIX IpUMecei Ha SKOHOMHKY PaOOThI KOTSIIBHON YCTaHOBKH.

CoNoOR~WNE

Tema 10

Kaxkoe nonstue mupe: "mapoBoit koren" win "KoreapHas ycTaHOBKa'?
Pacrnipenenenue Harpy3ku Mexay napamieabHO padoTaroIUMU KOTIAMH.
CocTosiHHEe apOBbIX KOTJIOB B AKCILTYaTallHH.

OcTaHOBNIAapOBOrOKOTIIA.

[Tyck mapoBoro kotjia B paboTy.

PemoHnTKOTIIA.

Hanzop 3a koTiamu.

KoMm0OnHMpoBaHHBIE YIHEPTOTEXHOJIOTMUECKHUE arperarsbl.
DHEProTeXHOJIOTUYECKUE arperarbl TULST BBICOKOTEMIIEPATYPHBIX u
HU3KOTEMIIEPATYPHBIX MIPOLIECCOB.

10. [1yTtu pa3BUTHS KOTEIHHON TEXHUKH.

CoNoOA~WNE

KypcoBoil mnpoekT BbINMOJHAETCS OOYYaIOUUMCS CAMOCTOSTEIBHO M0/ PYKOBOACTBOM
npenojaBatens. IIpu BHINOIHEHUU KypCcOBOTO MpoeKTa o0y4aroImuiicsl JOJDKEH MoKas3aTh CBOE
yMeHHE padoTaTh C HOPMATHUBHBIM MaTE€pHaOM U JPYTUMH JUTEPAaTypHbIMM HCTOUYHHUKAMHU, a
TaKKe BO3MOXXHOCTb CHCTEMATH3UpOBaTb M aHAIM3UPOBAaTh (AKTUYECKHH Marepuan u
CaMOCTOSITENIbHO TBOPUYECKH €0 OCMBICIIUBATb.

B Hauane u3yuyeHMs IUCLUIUIMHBI IpenojaBaTesb IpejiaraeT oO0ydarollMMCsi Ha BBIOOD
nepeyeHb TeM KypCOBBIX IPOeKTOB. OOy4aromuics caMOCTOATEIbHO BEIOMPAET TEMY KYPCOBOTO
npoekTta. CoBNajieHHEe TE€M KYPCOBBIX HPOEKTOB Y CTYJIEHTOB OJHOM y4eOHOW Trpynmsl He
JoIycKaeTcs. Y TBepKJIeHUE TEM MPOBOUTCS €KEr0JHO Ha 3aceaHuM Kadephl.

[Tocne BbIOOpa Tembl mpemnojaBarenb (OPMYIUPYET 3ajlaHHe MO0 KYpCOBOMY MPOEKTY M
PEKOMEHAYET NepeyeHb JIUTEPATYpPhl Ul €€ BBINOJHEHUS. VICKIIIOUNTEIbHO BaXKHBIM SIBIISIETCS
UCMOJIb30BaHUE WH(OPMAIIMOHHBIX MCTOYHUKOB, @ UMEHHO cuUCTeMbl «/HTepHeT», uTo JacT
BO3MOXKHOCTh O0y4aroniumcsi 0oJiee oJHO U3JIOKUTh MaTepua Mo BEIOpaHHON UM TeME.

B npomecce HammcaHus KypcOBOTO NpOEKTa OOyYaroIIMMCs JOJDKEH pa3o0paThCsi B
TEOPETUYECKHUX BOIPOCaX U30paHHON TEMBbI, CAMOCTOSTENIBHO MTPOAHAIU3UPOBATH IPAKTHUECKUN
MatepHal, pa3o0pars 1 000CHOBATh MPAKTHUYECKHUE MTPETIOKEHUS.

[IpenogaBatens, MPOBEPUB MPOEKT, MOXKET BO3BPATUTH €€ AJs JAOpPabOTKH BMECTE C
NUCHbMEHHBIMU 3aMeuyaHussMU. CTYAEHT JOJDKeH YCTPaHUTh IIOJydYeHHbIE 3aMe4yaHus B
YCTaHOBJIEHHBIN CPOK, MOCJIE Yero paboTa OKOHYATEIbHO OLIEHUBAETCSI.



KypcoBoii mpoekT aomkeH O0b1Th odopmier B coorBercTBuu ¢ CMK-O-CMI'TVY-42-09
«KypcoBoii mpoekt (paboTa): CTPyKTypa, COJEp)KaHHWE, OOIIMe TpaBWIa BHITOJHCHHUS U
0 OPMIICHUSD.

[TpuMepHBIii TIepedeHb TEM KYPCOBBIX IIPOCKTOB M IPUMEDP 3a/IaHUs MIPECTABIICHBI B pasjeie 7
«OLEHOYHBIE CPEJICTBA I TPOBEACHUS IPOMEXYTOYHON aTTEeCTallUN.



7 OnleHOYHbBIE CPEICTBA MPOBEAEeHNs POMEKYTOUYHOM aTTecTanum (3K3aMeHa)

a) [Inanupyembie pe3yabTaThl 00yUEHUS U OLIEHOYHBIC CPEJICTBA JJIs TPOBEICHUS POMEKYTOUHOM aTTECTAIIUHN:

[Tpunoxenue 2

Koo Hnouxamop
UHOUKAMOP docmudicenust Oyenounvle cpedcmsa
a KOMNnemeHyuu
IK-1 — Cnoco0eH y4acTBOBaTh B OIEHKE TEXHHYECKOI0 COCTOSIHMS, MOMAePKaAaHUS W BOCCTAHOBJICHHSI PadOTOCMOCOOHOCTH TEMIOMEXaHHYECKOTO

000opynoBaHus NpoMbilLIeHHbIX TIC

IIK-1.1 OueHuBaeT  ypOBEHb 1. [IpousBectn pacuer TtemmooOMeHa B TomoyHoW kamepe komina JIKBP-6,5-13 mpu muomany
TEXHUYECKHUX DPELICHUI teroBocnpustus Fr = 39 M2 1 9a = 1900 °C u cxuraHuu IIPUPOJHOIO Tasa.
HaIpaBJICHHBIX Ha 2. [IpousBecTn pacuer TemIoO0OMEHAa B KOHBEKTHBHBIX MOBEPXHOCTsAX Harpea kotia JIKBP-10-13,
TOBBIICHHUC paboTarolero Ha MPUPOJTHOM rase, Ipy TeMIepaTypax JbIMOBBIX ra30B Ha BXoze u Beixozae 3’ = 1050 °C u 9"
s dexrrBHOCTH =800 °C, momaau termtooomena Fr = 52 M2,
paboThI 3. BbINoNHUTE pacyeT yKpYyNMHEHHOIo TeruioBoro Oananca maposoro koria Ttuma JJKBP-10-13 mpy
TCILTOMEXaHICCKOTO C)KUTaHUU TBEPAOIO TOIUIMBA P HOMUHAJIBHOM pacxoie.
000pyROBaHHs 4. Paccuurarh CKOpOCTh BUTaHUSA IIPU CKUTAHUU TBEPAOIO TOIUIMBA B «KHUILALIEM» CIIO€ IIPU CPEIHEU

bpakiun gactuil yrist y = 120 MKM ¥ IIIOTHOCTH py = 1200 KI/MC.

I1K-1.2 IIpoBonur  yuer  u [[IpuMepHBI IepedeHb 3a4aHUSA KypCOBOIO IIPOEKTa

aHau3 BBINOIHUTE TEIIOBOM pacdeT mapoBoro korenbHoro arperara JJKBP ju1st ciaenyronmx HCXOIHBIX TaHHbBIX:

TEXHUKO-D)KOHOMUYECK
1704 TOKa3aTeseH
paboThI
TEIJIOMEXaHUTIECKOr 0

00opyIoBaHUS

Tun koTna [TponsBogutensHoCcTh | JlaBnenue | [Tap Temneparypa | XBOCTOBBIE IIponyBka
MMATATEITFHON | TTOBEPXHOCTH
BOJIBI
JKBP 10-13 | 2,5 xr/c 1,2 MIla | Hacermennsiii | 104 °C [Tapomeperpesa | 8%
TeIb
Cocras C” o H” o N” op O” oy S’f”% W? o A” o
TOIJIMBA
Hazaposckwuii | 70 3,3 15 2 0,5 8 14,8




Koo Hnouxamop
UHOUKAMOop docmudiceHus Oyenounvie cpedcmasa
a KOMRemeHyuu
OypBIii yrojb

0) Ilopsinok npoBeneHnsi NPOMEKYTOYHOMH ATTECTALMH, IOKA3aTeJ I U KPUTEPUH OLleHUBAHHUS.
Kpurepun oneHk# (B COOTBETCTBUU C (POPMUPYEMBIMU KOMIIETCHIUSIMH U TUIAHUPYEMBIMH PE3yJIbTaTaMH 00ydeHUs):

IIpomexyTouHas arrectanus 1o aucuuIuimHe «KoTenbHble YCTaHOBKH M ITAPOT€HEPATOPhI» BKIIOYAET TEOPETUUECKHUE BOIPOCHI, ITO3BOJISIOIINE
OLIEHUTh YPOBEHb YCBOEHHUS OOY4YalOUIMMHUCS 3HAHUN, U NMPAKTUYECKUE 3a/laHUs, BBIABIAIOLIME CTENEHb COPMUPOBAHHOCTH YMEHMH M BIaJCHHMH,
poBOIUTCS B (hopMe dK3aMeHa 1 B (hOpMe BBITTOTHEHUS U 3aIUTHI KypCOBOTO MPOEKTa
DK3aMeH 10 JaHHOW AMCUUIUIMHE TPOBOJUTCS B YCTHOM (hopMe 10 3K3aMEHAIMOHHBIM OUjIeTaM, KaKIbli U3 KOTOPBIX BKJIIOYAET 2 TEOPETHUECKUX
BOIIPOCA U OAHO IIPAKTUYECKOE 3aJaHHUE.

IToxa3aTenn U KPpUTePUH OLICHNBAHUS IK3aMeHa:
— Ha OLEHKY «OTIUYHO» (5 0ayioB) — 0OyYaroIuiicsl MOKa3bIBae€T BBICOKHH ypOBEHb C(OPMHUPOBAHHOCTH KOMIETEHIUH, T.e. YMEHHE MPOBOIHUTH
pacuéTbl OCHOBHBIX Y3JIOB M JJIEMEHTOB KOTEJIbHBIX YCTAHOBOK M IApOr€HEpaTOpOB, IPOEKTUPOBATH TEXHOJIIOTMYECKOE OO0OpYAOBaHUE C
UCIOJIb30BAHUEM CTAHJAPTHBIX CPEACTB aBTOMATHU3AllMU MPOEKTUPOBAHMSA, 3HAHUS (YHIaMEHTAJIbHBIX OCHOB JUCLUIUIMHBI U MX MPUMEHEHHE MpHU
penieHnn npoecCUOHATBHBIX 3a7a4 OBBIIIEHHON CII0KHOCTH;

— Ha OIIEHKY «X0opo1io» (4 6ania) — 00yJaromuiics MOKa3bIBaeT CPETHUN YPOBEHb CHOPMHUPOBAH-HOCTH KOMIIETEHINH, T.€. YMEHHUE ITPOBOIUTH PACUETHI
AJIEMEHTOB KOTETBHBIX YCTAHOBOK U MAPOTEHEPATOPOB, MPOSKTUPOBATH TEXHOJIOTHYECKOE 000pyI0BaHNE, 3HAHHSI OCHOBHBIX (DYHIAMEHTATbHBIX OCHOB
JUCIUIUTAHBI 1 TPUMEHEHUE UX TIPH PEIICHUU TPO(ECCHOHATBHBIX 3a/1a4;

— Ha OLCHKY «YHOBJICTBOPUTCIHLHO» (3 68..]'[.]'[8.) - o6yqa10m1/11>'1051 ITOKa3bIBACT HOpOFOBBIﬁ YPOBCHB C(bOpMHpOBaHHOCTI/I KOMHCTCHI.[HfI, T.C. 3HAaHHUA
OCHOBHBIX q)YH)IaMeHTaJ'II)HBIX OCHOB JUCHUIIIMHBI U IPUMCHATDH UX IIPHU PCIICHUA HpO(l)eCCI/IOHaJ'II)HBIX 3aaa4,;

— Ha OLEHKY «HEYAOBJIETBOPUTENbHO» (2 Oamna) — pe3ynapTaT oOydeHHs He JOCTUTHYT, OOy4alolIUICS HE MOXKET MOoKa3aTh 3HAHHUS Ha ypPOBHE
BOCIIPOU3BE/ICHUS U O0BSICHEHUS WH(OPMAIINK, HE MOXKET MTOKa3aTh UHTEIJIEKTyaIbHbIe HABBIKU PEIICHUS TIPOCTHIX 3a/1a4.

KypcoBoii mpoeKT BBIMONHAETCS MO PYKOBOJCTBOM IpernoiaBaTens. B mpouecce ero Hanmucanus o0yJaromuiicst pa3BUBaeT HaBBIKM K HAYYHOM
paboTe, 3aKkpersisi U OJHOBPEMEHHO pacIIMpsisi 3HAHUS, MOJIy4eHHble MpH u3ydeHuHu Kypca «KorenbHble yCTaHOBKM M maporeHeparopbi». [lpu




BBINOJIHEHUH KYPCOBOI'O MPOEKTa 00ydYaroUIMiics JOJDKEH MoKa3aTh CBOE yMEHHUE paboTaTh ¢ HOPMAaTUBHBIM MaTEpPHAJIOM U IPYTUMU JIUTEPATypPHBIMHU
MCTOYHHMKAMH, a TAK)KE€ BO3MOYKHOCTh CUCTEMATU3UPOBATh U aHATM3UPOBATh (DAKTUYECKHUI MaTepPHall U CAMOCTOSATEIIbHO TBOPYECKH €T0 OCMBICTHBATD.

B npouecce Hanucanust KypcoBOro npoeKkTa 00y4aroLuiics 10JKeH pa300paThesl B TEOPETHUECKUX BOIIPOCaxX N30paHHON TeMBbl, CAMOCTOSATEIIBHO
MIPOAHATIM3UPOBATh MIPAKTUYECKHUI MaTepHall, pa3o0paTh 1 000CHOBATh METOJUKY PAacyeTa U MOJy4YeHHBIC PE3yIbTaThI.

Kpurtepnu onieHKH KypcoBOIo npoeKTa:
— Ha OLEHKY «OTINYHO» (5 6ayuioB) — paboTa BBINOJIHEHA HA IOCTATOYHO BBHICOKOM ypoBHE. OOydaronuiics MoKa3blBaeT yMEHUE IPOBOIUTH PAaCUEThI
OCHOBHBIX Y3JI0B U 3JIEMEHTOB KOTEJBbHBIX YCTAaHOBOK M IapOr€HEpaTOpOB, NMPOEKTUPOBATh TEXHOJIOIMYECKOE OOOPYAOBAaHHE C MCIIOJIb30BAaHHEM
CTaHJAPTHBIX CPEJCTB aBTOMATU3AIIMH ITPOSKTUPOBAHHUS, BHIITOIHATH COOPOUYHBIN YePTEK U aHATU3HPOBATH €T0;

— Ha OIEHKY «XopoIo» (4 6aya) — paboTa BEITIOJIHEHA cpeHeM ypoBHE. OOyJaromuiics MOKa3bpIBaeT YMEHUE IPOBOJIUTH PACUEThl OCHOBHBIX Y3J10B U
OJICMCHTOB KOTCJIbHBIX YCTAHOBOK M IApPOTCHEPATOPOB, IMPOCKTUPOBATH TCXHOJOTHYCCKOC 060py,I[OBaHI/Ie C HUCIIOJIb30BAHUEM CTAaHAAPTHBIX CPCACTB
MIPOCKTUPOBAHUS;

— Ha OLIEHKY «YJOBJIETBOPUTENBbHOY» (3 Oaia) — oOydaroluiics moka3bplBaeT IOPOroBbIi YPOBEHb, T.€. YMEHUE TPOBOAUTD PACUETHI OCHOBHBIX Y3JIOB U
3JIEMEHTOB KOTEJIBHBIX YCTAHOBOK M ITAPOT€HEPATOPOB;

— Ha OIIEHKY «HEYIOBJIETBOPUTEIHHOY (2 0asuia) - pe3yibTaT 00yueHus He IOCTUTHYT, 3aHUE BBIMOJHEHO YacTUYHO. O0yJaromuiics He MOXKET MTOKa3aTh
3HAHUS Ha YPOBHE BOCIIPOU3BENCHHUS U O0BSICHEHHUS] HHPOPMAIINH, HE MOXKET IMOKa3aTh HHTEJIEKTyallbHbIE HABBIKU PEIICHUS TIPOCTHIX 3a/1a4.



