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1. Heap u 3a5a4M IMCHUIINHBI:

OcHoBHasi peJb Kypca: IOArOTOBKa  0akajgaBpoB,  CHELUAIM3UPYIOLIMXCA B 00JIACTH
sHeproobecrevyeHus: npennpuatuii. Llenpio u3ydeHus TUCIMIUIMHBI SBJSIETCS MPHOOpPETEHHE 3HAHUHM O
TUIIAX M KOHCTPYKLMAX MapOBbIX, BOAOIPEHHBIX M IApOBOJOTPEHHBIX KOTJIOB, 00 OpraHu3aliu
CKUTaHUS OPTaHWYECKHX TOIUIMB B TONKAaX KOTJIOB, O TEIUNIO(PU3MUYECKUX W THAPOTa30AMHAMHYECKUX
nporeccax, MPOTEKAIUIMX B a30BO3AYLIHOM M MAapOBOISHOM TPAKTaX KOTEJIBHOW YCTaHOBKH, 00
YCIOBHAX pabOTHI MOBEPXHOCTEH HArpeBa

3aga4u AMCUMIIMHBL:

npuoOpeTeHre HaBBIKOB 10 KOHCTPYHPOBAHHUIO KOTJIOB, BBINOJHEHHIO TEIUIOBBIX, THAPABINYECKHX,
a’pOJIMHAMHUYECKHX M MPOYHOCTHBIX PACYETOB IPH YCIOBHM OOECHEUCHMs 3aJaHHBIX XaPaKTEPUCTHUK:
POM3BOIUTENFHOCTH, MapaMeTpoB PadOYMX Cpej, HAASKHOCTH M AKOHOMHYHOCTH pabOThl KOTJIA H
BCIIOMOTaTeIbHOI0 000PY/JOBaHUS.

2. MecTo TUCHMILUIMHBI B CTPYKTYpe 00pa3oBaTe/ibHON POrPaMMbI:

VYuebnas aucuuiuimHa «KoTenbHble YCTAaHOBKH M MApOTE€HEPaTOPbD» OTHOCHUTCS K 4acTH, (hopMupyemMoit
YYaCTHHKaMU 00pa3oBaTeIbHbIX OTHOLICHUH B yueOHoM muaHe OIl nHanpaBnenus 13.03.01
«TennosHepreTuka M TEIUIOTEXHHWKa» U NPEAyCMOTpeHa JUlsl M3ydeHus B 5 U 6 cemecTpax Kypca,
0a3upyercss Ha 3HAaHUM OOIIETEXHUYECKUX U CIEUUAIBHBIX TUCHMIUIMH: Xumus, Ousuka, Maremaruka,
Mexanuka, Texnudeckas TepMOAMHAMUKA, | naporazonHaMuka.

3. [lepeyeHb IIAHUPYEMBIX Pe3yJabTATOB 00y4YeHHUS IO JUCHUIIMHE (MOIYJII0), COOTHECEHHBIX €

HHAUKATOPAMH J0CTUKCHUSA KOMIIeTEeHII M.



Taoauna 1

Kox mo ®10C

NHIuKATOPHI 10CTHKEHUS

IInanupyemsble pe3yjbTaThbl 00yueHHs o fucuumiinye (3YB)

OomenpogeccuoHaIbHbIE

OIIK-3. CiocoGeH JeMOHCTPUPOBATh
HPUMEHEHHE OCHOBHBIX CIIOCOOOB
HOJTy4YeHUs, TpeoOpa3oBaHus,
TPAHCIOPTA U MCIIOJIb30BAHMUS TEILIOTHI B
TEIIOTEXHUYECKUX YCTaHOBKAX M
CHCTEMaX.

OIIK-3.1. /IleMoHCTpHpyET TOHUMAHUE
OCHOBHBIX 3aKOHOB JIBHKEHUS )KUJIKOCTH U
rasa;

OIIK-3.2. IIpuMeHsieT 3HaHUS OCHOB
TUAPOTa30AMHAMUKH ISl pACUETOB
TEIUIOTEXHUYECKUX YCTAHOBOK U CUCTEM;
OIIK-3.3. Mcnons3yer 3HaHUE
TEI0(U3NUECKUX CBOUCTB PaboUnX Tel
IIpU pacyeTax TEIJIOTEXHUUYECKUX
YCTaHOBOK U CHCTEM;

OIIK-3.4. JleMoHCTpHUpYyET NOHUMAHUE
OCHOBHBIX 3aKOHOB TEPMOJIMHAMUKHU U
TEPMOAMHAMHYECKUX COOTHOIICHHIA;
OIIK-3.5. IIpumeHsieT 3HaHUS OCHOB
TEPMOAMHAMMKH JIJISl PaCYETOB
TEPMOAMHAMHYECKHX IPOLIECCOB, IIUKIIOB U
X TTOKa3aTelIei;

OIIK-3.6. JleMoHCTpHUpyeT TOHUMAHWE
OCHOBHBIX 3aKOHOB U CIIOCOOOB TepeHoca
TEIUIOTHI U MacChl;

OIIK-3.7. IlpuMeHsieT 3HaHUS OCHOB
TEIJIOMAacCOOOMEHa B TEIUIOTEXHUYECKUX
yCTaHOBKaXx.

3HATb:

— OCHOBHBIC MCTOYHHKH HAYYHO-TEXHHUYECKON HH(OpMAIu
M0 KOTEJIIbHOM TEXHUKE Majod M CpPEOHEH MOIIHOCTH,
KIacCU(PHUKALMIO  TMApOBBIX  KOTIOB U CYIIHOCTh
MIPOUCXOISAIIMX B HUX ITPOIIECCOB;

— TMPUHUOUN JEUCTBUS U KOHCTPYKTHBHBIE OCOOEHHOCTH
KOTEJIbHBIX arperartoB C €CTECTBEHHOW IUPKYJALHMEH U
MPUHYIUTEIBHBIM JABM)KCHUEM TEIJIOHOCUTEIIS, METOJbI
BBITIOJIHCHUS] KOHCTPYKTOPCKUX M TOBEPOYHBIX PACUETOB
KOTJIa ¥ €T0 TIOBEPXHOCTEH;

yMeThb:

— AHaJIM3UpOBaATh HAYYHO-TCXHHUYCCKYIO AOKYMCHTALIUIO U
I/IH(l)OpMaI_II/IIO 0 KoOTJIaxXx, CaMOCTOATCIbHO pa361/1paTbc;1 B
HOPMATUBHBIX MCTOAWKAX pacuc€Ta WU MPHUMCHATH HUX IJIA
peHICHuA IMOCTaBJICHHOM 3aJa4u,

— HCIIOJIb30BAaTh COBPCMCHHBIC I/IH(I)OpMaI_[I/IOHHLIe
TCXHOJIOTHUH, 0asnl JaHHBIX W TMAKCEThl IPUKIAJIHBIX
nporpamMm IIpHu pacyeTax, HCIIOJIb30BATH IIPOrpaMMBEL
TCIIJIOBOIr0 U THAPOAWHAMHYCCKOI'O pacucTta 3JIEMCHTOB
KOTCJIBHOT'O arperara,

BJA1€Th:

— HeobOxoauMoMn TEPMUHOJIOTHUEN B obnactu
DHEPreTUYECKUX KOTJIOB, HAaBBIKAMU pPACUETOB TIOPEHUS
Pa3IMYHbIX BUIOB TOIUIMBA, COCTABJIEHHUS MaTE€pPUAIbHBIX
U TEIUIOBBIX 0alaHCOB B KOTEJILHOM arperare;

— OCHOBHBIMH METOJIaMHU pacueTa KOHCTPYKLHH KOTJIa U €T0
ITOBEPXHOCTEN HarpeBa,;

— TMpPUHLUIAMHU BbIOOpa HEOOXOIUMOM KOHCTPYKILMHU KOTja
K CKHWIaHUIO 33JaHHOTO THIIA TOIUIMBA, HAaBBIKAMHU




TEIJIOBOTO, THUAPABIMYECKOTO U  adPOJUHAMHYECKOTO
pacyeToB  KOTEJIBHOTO  arperara, METPOJIOTHYECKHX
npuOOPOB U CXEM U C YCIOBUEM obecrieueHus 0e30macHOM
ero paboThl;

OIIK-5. Cnoco0OeH y4HuThIBaThH CBOICTBA
KOHCTPYKIIMOHHBIX ~ MaTCpHAJOB B
TEIUIOTEXHUYECKUX pacyerax C y4eToM
JAMHAMHUYECKUX U TEIUIOBBIX HATPY30K.

OIIK-5.1. JleMmoHCTpHpYeT 3HaHUE 00IaCTEH
IIPUMEHEHHS], CBOICTB, XapaKTEPUCTUK U
METO/I0B UCCIIeI0BaHUsI KOHCTPYKIIMOHHBIX
MaTepHaioB, BEIOMPAET KOHCTPYKIIMOHHBIE
MaTepHalibl B COOTBETCTBUU C TpeOyeMbIMU
XapaKTepUCTUKAMU JIJISl UCIIOIb30BaHUS B
o0nacT npohecCUOHAIBHON JesITeIbHOCTH;
OIIK-5.2. JleMOHCTpUpYET 3HAHUE
OCHOBHBIX IIPaBUJI IOCTPOEHUS U
oopMieHHs ICKU30B, YEPTEkKEH U CXEM B
COOTBETCTBHUH C TPEOOBAHUSIMH CTaHJIAPTOB;
OIIK-5.3. BeInonHseT 3CKU3bl, YEPTEKU U
CXEMbI B COOTBETCTBHHM C TPEOOBAHUSIMU
CTaH/IapTOB C UCIOJIb30BAaHUEM CPECTB
aBTOMATHU3ALMK TPOEKTUPOBAHMS;

OIIK-5.4. JleMoHCTpUpYET 3HAHUE
OCHOBHBIX 3aKOHOB MEXaHUKH
KOHCTPYKIIMOHHBIX MAaTE€pPHAJIOB,
HCIOJIb3YEMBIX B TEINIOOHEPTETUKE U
TEIUIOTEXHHUKE;

OIIK-5.5. BeimonssieT pacyeTsl Ha
IIPOYHOCTH JIEMEHTOB TEIJIOTEXHUUECKUX
YCTaHOBOK U CHCTEM C yYETOM YCIIOBUH HX
paboThI.

3HATb:

— CmocoObl TIOATOTOBKM PA3IMYHBIX TOIUTUB TMEpell HUX
CKUTaHHEM, CHOCOOBI TOJICPXKaHMsI PabO4Yero pexuma
KoTia (mapaMeTpoB  Tapa, PacxXoloB,  JABJICHUS)
KOHCTPYKTHUBHBIE OCOOCHHOCTH TOPEJIOK JIJISl COKHTAHHS
ra3000pa3HbIX, KUJIKUX, TBEPIBIX TOILIUB;

— METOABl CHWIKEHHUS BPEIHBIX BBIOPOCOB KOTEIbHBIMH
arperatTaMd ¥ METPOJIOTHUYECKOTO  KOHTpOJISL 32
IIPOIIECCOM.

yMeThb:

— IPOU3BOJUTH AJIEMEHTAPHBIE PACUETHI 110 KOTIY B LIEJIOM
U €ro NOBEPXHOCTSM HAarpeBa, OCYILIECTBIISITh TMOUCK U
aHAIM3UPOBATh HAYYHO-TEXHUYECKYIO HH(OPMALUIO IO
KOTEJIbHON TEXHUKE;

— BBIOMpAaTh KOTENBbHBIM arperar B COOTBETCTBHUU C

3aJJaHHBIMH TpeOOBaHUSAMU 1o napaMerpam
TEIUIOHOCUTENSI  WIM  XapaKTepUCTHKaM  HCTOYHUKA
SHEPIrUH.

BJIaJIeTh:

— HaBblKaMM  IIOMCKa  HeoOXoAumoW  uHGopMaIuu,

Kacaromercs KOTSIbHOU TEXHUKH,

— METOJaMH MOJ00pa MOIIMHOCTH W KOJMYECTBA TOPEJIOK
JUTST 3aJIaHHOTO THIIA KOTJIa H ero
MapONPOU3BOIUTEITLHOCTH.




4. O0beM JMCUMILVIMHBI M BUABI Y4e0HO# padoThI

Tabauna 2
Bcero Cemectp
Buj yuyeoHoii padoThl 4yacos/ 3a4.e/1. [010]0) 300

0P0 300 5 6 6 7
KonTtakTHasi pa6ora (Bcero) 99/2,7 36/1,0 | 51/1,.4 | 48/1,3 | 16/04 | 20/0,5
B ToMm unce:
Jlexnuu 49/1,4 18/0,5 | 17/0,5 | 32/0,9 | 8/0,22 | 10/0,3
[TpakTrueckue 3aHATHS 50/1,4 18/0,5 | 34/1,0 | 16/0.4 8/0,23 | 10/0,3
CeMuHapsl
JlabopaTopHbie pabOThI
CamocrosiTesibHasi padoTa (BCero) 81/2,2 | 171/4,7 | 41/14 | 40/1,6 | 85/2,4 | 86/2,4
B ToMm uncrne:
Kypcoas pabora (mpoekT) 10/0,3 32/0,9 10/0,3 32/0,9
PacuerHo-rpaduueckue paboThl 11/0,4 31/0,9 | 11/04 31/0,9
TP
Pedepats
Jlokmaapl
[Ipe3enTanmu
U (unu) opyeue 6uodvl camocmosmenvHou
pabomul.
[ToaroroBka K J1abOpaTopHbIM paboTam
[ToaroToBKa K NPaKTUYECKUM 3aHATHUSIM 30/0,8 36/1,0 | 15/0,4 | 15/0,4 18/0,5 | 18/0,5
[ToaroroBka K 3a4eTy 15/0.4 36/1,0 | 15/0,4 36/1.0
[ToaroToBka K 3K3aMeHy 15/0,4 36/1,0 15/0,4 36/1.0
KonTposnib 36 9 36 9
BI/I]I OTYECTHOCTH IK3aMECH IK3aMEH 3avuer IK3aMECH 3avyer IK3aMCH
Oo6mas BCEI'O B uacax 216 216 108 108 108 108
TPYA0EMKOCTh BCETO B 3au. 6 6 3 3 3 3
AUCHUTLINHBI eIMHUIAX




5. Coaep:xanue TUCHUIINHBI

5.1.1 Pa3aesibl AUCHUIIMHBI M BUABI 3aHATHIA (5 cemecT)) Taoauna 3.1
Yacel Yacel Hacet
Ne HaumenoBanme pa3jaena JeKHHOHHBIX | JafopaTopubix | | PARTHACCKUX | goo o wacon
N . (ceMHHAPCKHUX)
n/nm | JHCUMILUIMHBI [0 ceMecTpam 3aHsTH 3aHsiTHH R —
0®0 | 300 | 090 | 390 | OPO | 390 | OPO | 390

MecTo U poJib KOTEIBHBIX

1l | ycTaHOBOK Ha MPOMBIIUICHHBIX 1 2 3
NPEINPUATHSIX. 1 1 )
OOmass  xapakTepuctuka U

2 | 2JIeMEHThI KOTEJIbHBIX 1 2 3
YCTaHOBOK.

3 TexHonornyeckue cxeMol 1 ) 3
KOTEJIbHBIX YCTAHOBOK.
MarepuanbHbIi, TEIJIOBON U 1 1 2

4 | skcepreTuuecKuil 6anaHchl 1 2 3
KOTEJIbHOM YCTaHOBKHU
TexHonornyeckue cxeMbl

5 | korenbHbIX ycTaHOBOK TOC n 1 2 3
ADC. 1 1 )
OcoOenHoctu u

6 | KOHCTPYKTHBHOE O(hopMIIeHHE 1 2 3
M1apOBBIX KOTJIOB
HNcTOoYyHMKN TEnIoThI

7 | KOTEIbHBIX YCTAHOBOK. 1 2 3
["a3000pa3Hoe TOIIHUBO 1 1 )
N CcTOYHUKHN TEmIoTh

8 | KOTEIBHBIX YCTAaHOBOK. 1 2 3
JKunkoe TominBo
Knaccudukanus u cxembl

9 | pacnbuIMBaHMS KUIKOTO 1 2 3
TOILUINBA. 1 1 2

10 TBepaoe TOMmINBO KOTENBHBIX 1 ) 3
YCTaHOBOK.
Knaccudukanms u cxembl

11 | pacnibuMBaHMs TBEPAOTO 1 2 3
TOILIMBA. 1 1 2

12 OCHOBBI TEOPUHU TOTIOUHBIX 1 ) 3
TMIPOLIECCOB

13 DHepreTMYECKOe TOILUIUBO U €0 1 1 )
XapaKTEPUCTHUKH. 1 1 )

14 XapakTepucTuka npolecca 1 1 )
TOpPEHHsI TOIUIMBA

15 I'omoreHHoe u rereporeHHoe 1 ) 3
TrOpeHHe TOIIMBA
Tomnku 15 c)KUTaHus ra30BOro

16 TOIUIMBA I 2 3

1 1 2

Tonku 1t CKUTAHUS KUTKOTO

|7 | ¥ TBEp/Oro TOMMBA 1 ) 3
XapakTepUCTUKH TOMOK U
OCHOBBI UX pacyeTa

UTOoro: | 17 8 0 34 8 51 16




5.1.2 Pa3aeJibl AUCHUILIMHBI U BUAbI 3aHATHIA (6 cemecT))

Taoauna 3.2

Ne
n/n

HaumenoBaHue pasjaeia
AUCUMILIMHBI 10 CeMecTpam

Yacel
JIEKIMOHHBIX
3aHATHH

Yacel
J1a00paTOPHBIX
3aHATHH

Yacel
NMPaKTHYECKUX
(ceMMHapPCKHX)

3aHATHH

Bcero yacos

0P0O | 390

020 | 390

00 | 30 | OPO | 390

TenoBbie cXeMbI KOTEIBHBIX
arperaron

2

DIeMeHTHI 1 MaTepHaIbI
KOTJIOB. Y CJIOBUS pabOThI
MIOBEPXHOCTEH Harpesa.

1 3

TemnooOMeH B 3JIEMEHTax
Kotna. TemnoBoii u
KOHCTPYKTHUBHBIA PacdeThl
KOTJIA.

I'mpponunamuka u
TEMIIEPATyPHBIA PEKUM
IIOBEPXHOCTEN Harpesa.
['mapaBinyeckuii pacyeT

AspoauHaMuKa
ra3oBO3JIYIIHOTO TPaKTa.
AdpOoIMHAMHYECKUI pacdeT
KOTJa

Bonmonoarorosxa.

BoHb11 pexuM KOTII0B U
KauyecTBO Iapa

DKCIuTyaTanus KOTJIOB
IIPOMBIIITIEHHBIX
NPEATPHUITHI.

O06ciyx1MBaHuE KOTEIBHOTO
arperara BO BpeMs paloThl,
OCTaHOB KOTJIA.

10

KOHCTp}/'KTI/IBHBIe CXCMBEI
MMapoOBBIX U BOI[OFprIHI:IX
KOTIJIOB.

11

KorenbHble ycTaHOBKU U
obecrieueHne HaJIeKHOCTH
paboThI IPENPHUSITHSL.

12

OCHOBHBIE YdKOHOMUYECKIE
OKAa3aTelii KOTEIbHBIX
YCTaHOBOK.

HUTOTI'O:

32 10

16 10 48 20




5.2. JIeKiIMOHHBIE 3aHATHSA (5 cemecTp)

Taoauna 4.1

Ne HaumeHoBaHue pa3jaesa Co
n/n JUCHUILINHBI ACpKAHHUE pasjena
1 2 3
Mecto uW ponb  KOTENbHBIX YCTAHOBOK B  CHCTEMax
MecTo 1 poiTb KOTEbHBIX HHEProx03sMCTBA MPOMBIIIICHHBIX ITPEANPUATHIN.
yCTAHOBOK Ha Hcropust pa3BUTUSA U COBPEMEHHOE COCTOSHHE KOTJIOCTPOCHUS
I | mpompimeHHbIx JUISL HYX]{ IIPOMBILIEHHON TEILIOIHEPrETHKY,
e — KOTJIOCTPOMTEIIBHBIE 3aBOIbI. Ponp poccuiickux ydeHbIX B
pa3BUTUU KOTEJIbHOM TeXHUKU. COCTOSHHUE M NEPCIEKTHUBBI
pa3BUTHsA SHEPreTuku B PO u 1pyrux crpaHax.
[Iporpammel pa3BUTHSA u 3aKOHO/IATEIIbHbIE aKThl
npaBurenscTBa PO B 0051acTM 3HEPreTUKM M TOIUIMBHO-
sHepreruueckord 0as3wel crpanbl. Ilman ['ODJIPO. Bompocsl
SKOHOMHUHU TOIUIMBHO-3HEpreTHdeckux pecypcoB. Poirs TOC u
OO6mass  xapakTepucTuka ADC B  yJOBIETBOpPEHHWH  MOTPEOHOCTEH  CTpaHbl B
2 | ¥ 2JIEMEHTHI KOTEJIbHBIX AIIEKTPUYECKOW M TEIIoBOW 3Hepruu. OCHOBHBIE TEHICHIIMU
YCTaHOBOK. passurus TOC.
O6mas knaccudukanus KOTIoB.
W cToOuHMKY SHEPTUHU ISl KOTJIOB IPOMIIPEANPUATUH.
Koren kak MCTOYHUK 3arpsA3HEHUs] OKPYKAIOLIEH Cpeibl
TeXHONOMMYCCKIE CXEMEL XapakTepucTuka u odue TEXHOJIOTHYECKHE CXEMBI KOTENIBHBIX
KOTEJBHBIX YCTAHOBOK. YCTAHOBOK MPOMBIIUICHHBIX NpeAnpusaThii. CXeMbl U OCHOBHBIE
3 IIPOLIECCHI ITPOU3BOJICTBA Napa, BOJbI U IPYIHX TEIJIOHOCUTENEH
B KOTJIaX.
OOmiee ypaBHeHHE TeruioBoro Oananca. Pacmonaraemas u
MartepHatbHbii, TerioBoi i MOJIE3HO  3aTpadeHHas —TeILIoTa. Ilotrepn TemnoTel M HX
4 | sxcepreruueckii Gananch! onpeneneHue. TerniaoBoi IfHIL KOTJIA. CaM9HOTp€6H€HH€
KOTE/BHOM YCTaHOBKI SHEPIHM M OHEPIETHYECKHH KIIJI KOTenpHOW yCTaHOBKH.
Oxcepreruueckuii 6ananc u KI1J[ korna
[IpuHIMNMATEHBIE CXEMBI TAPOTYPOUHHON 3JIEKTPOCTAHIIUU Ha
OpraHMYECKOM U SJAEPHOM TOIIIMBE. MeCTO KOTEJIBHOM
T X HONOMHIECKIE CXEMEL YCTaHOBKH U MaporeHeparopa B TexHosornueckoit cxeme TOC u
KOTEJbHBIX YCTaHOBOK TOC ASC. . .
5 u ADC. CxemMbpl KOTENBHOM U MapoOreHepaTOPHOW YCTAaHOBKU B
KOMIIJIEKCE CO BCTIOMOTaTeIbHBIM 000py10BaHUEM.
Cxembpl TeHepalMM TMapa W XapaKTEpPUCTUKA MPOLECCOB
TeHepaluy.
Oco0eHHOCTH U KOHCTPYKTHBHOE 0(hOpMIIEHHE TapOBhIX KOTIIOB
MPSAMOTOYHOI'O JIEUCTBUSI, C €CTECTBEHHOM U MPHUHYAUTEIHHON
LUPKYJSIUCH.
OcOBEHHOCTH I XapakTepucTHKa IOBEPXHOCTEH HarpeBa M HX KOMIIOHOBKA.
ITapoBOAAHOM, TOIUIMBHBIM, Ta30BbII W BO3AYIIHBIA TPAKTHI
6 | NOHCTPYKTHBHOC Knaccudukanus napoBsIX KOTJIOB U OOJACTH MX MPUMEHEHUS.

oopMIIeHHE TTAPOBBIX
KOTJIOB

I'OCTsl Ha KOTIBL. DHEPreTUYECKHE KOTJbI, BBITYCKAaeMbIE
OTEYECTBEHHBIMHU 3aBOJAMHU




3

VICTOYHHKH TEMIOTHI
MPpOMBIINIJICHHBIX
KOTEJIbHBIX YCTAHOBOK.
l'a3000pa3Hoe TOTUIHBO

CocraB razoobpasHoro TomiauBa. Kraccudukanus roprounx
razoB. Terogusnyeckre CBOMCTBA ra3000pa3HOro TOILIMBA.
[ToaroToBka K CHXKHTAaHHIO Ta30BOTO TOIUIMBA: TPAHCIOPT,
XpaHeHHe, OI0TPEB, BOIPOCH! OXPaHbI TPYy/a.

Opranmzanus  coxuranus — ra3oB.  Jludpdysuonnoe  u
KHHETHYecKoe TopeHue. JlamuHapHbIi ©  TypOYJIEHTHBIH
¢dakensl. CpbiB, OTPHIB M MPOCKOK IUTaMEHH. M3imyueHue
ra3oBoro (akena.

M CcTOYHUKN TENIO0THI
MPOMBIIIIEHHBIX
KOTEJIbHBIX YCTaHOBOK.
JKungkoe TominBo

TonnuBo KOTEIbHBIX YCTAaHOBOK. JKHMIKOE TOIUIMBO (Ma3yT).
Knaccudpukanus  masyroB.  Temmodpusndeckue  CBOMCTBA
Ma3yToB. OCOOEHHOCTH W MPUHIUIBI OPTaHU3ALUU CXKUTAHUS
JKUJKOTO TOIUIMBA.
Kouctpykuun Ma3zyTHeix ¢GopcyHOK. [openku MasyTHbIE,
KOMOMHHMPOBaHHbIE.

Knaccudukanus u cxembl
pacIbUIMBAHUS KUIKOTO
TOTUINBA.

OKcItyatalds U pexuMbl paboThl: OCOOEHHOCTH CXKUTAHUSA
CEpPHUCTBIX Ma3yTOB, Majble U30BITKH BO3/yXa, UCIOJIb30BAHUE
IIPUCAZIOK, PELIUPKYJIALUS [a30B.

[IpenoTBparenue BpeaHbIX BEIOPOCOB. Bompock! skcmityaTanuu
Y OXpaHa TpyJa IpU C)KUTAHUH KUIAKOrO TOILINBA.

10

TBepaoe Tormso
KOTEJIbHBIX YCTaHOBOK.

Bunet TBepabix TormumB (yronb, Topd). CocTraB TBEpIOro
TOIUIMBA M €ro Teruiodu3ndeckue cpoiictBa.  [loaroroBka k
CKUTAaHUIO  TBEPJAOTrO  TOIUIMBA:  TPAHCIOPT, pasrpyska,
XpaHeHue, nojaya K KOTy.

[IpuHUIMNIHATBHBIE CXEMBI CKUTaHMSI TBEPIOTO TOIUIMBA.
Cymka ©  pa3Mon  TOIUIMBA,  OCHOBHBIE  CHCTEMBI
npuienpurotropiennsd. Cymka JpIMOBbIMH razamu. CBOMCTBa U
XapaKTEPUCTUKN YTOJbHOM MbUIM. 3aKOHOMEPHOCTH pa3MoJa.
Bei6op ontuManbHON cTeneHu pas3moia TormBa. OCHOBHBIE
TpeOOBaHUS TpaBHJI TeXHHUYeCKOM okcrutyatauuu (I1TI)
MBUIEIPUTOTOBUTENBHBIX YCTAHOBOK.

11

Knaccudukanms u cxembl
pacnbUIMBaHUS
MOATOTOBJICHHOTO TBEPOTO
TOIJINBA.

CxeMbl IBUICTIPUTOTOBIIEHUS. BiiusHIe XapaKTepUCTUK TOTUIMBA
Ha BBIOOP CHCTEMBI MBUICTIPUTOTOBJICHHUS.  MENbHUIIBI IS
pa3Molia TOIMJIWBAa WX KOHCTPYKIMHU: ImapoBas OapabaHHas
MEJIbHUIIA, IIapOBas W BAJKOBAas CPEIHEXOIHBIE MEJIbHUIIBI,

OBICTPOXOAHAST MOJOTKOBasi MEIbHUIIA, METbHUIIA—BEHTUIISTOP.
BozaymHsiii TerioBoit 6anaHC MbUIECHCTEMBI.

Opranuzanus CKUTraHusi TBepAoro TorunBa. CTaauu ropeHus.
Bnusinue Bi1aXXHOCTH, 30JIbHOCTH M BBIXO/IA JIETYYUX Ha MPOLIECC
ropenus. ['openue B cioe, axene, Buxpe, kumsiiem cioe. [Tytu
WHTEHCU(DHUKAIIUN CKUTAHUS TBEPAOTO TOTUIMBA.

Bompocsr oxpansl Tpysna mpu paboTe KOTEIbHBIX YCTAHOBOK Ha
TBEPAOM TOILIHBE.
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OcHOBBI TCOPUU TOIMOYHBIX
IIpOLECCOB

OCHOBHBIE XapaKTEPUCTUKH rOproYer Macchl. Temiora
CropaHus TOIUIMBA U METOJIbI €€ OIpeAesieHHs. Y CIIOBHOE
TOIUIMBO. Brixon neryuux BemectB. CBONCTBA TBEPIOTO
TOPIOYETO OCTaTKa.

XapakTepucTUKH OaiacTa TOIUMBa. 30714, IUIaK, 04aroBble
OCTaTKH, UX XUMHUYECKHUM COCTaB, TEMIIEpaTypHbIE
XapaKTePUCTHKH, UCTIOIb30BAHHE.

BnaxxaocCTh TOIUIMBA. Co;[epncaHHe CCPLI B TOILIMBE.
[IpuBeneHHbIe BIaXKHOCTh, 30JIbHOCTD, KAK XapaKTEPUCTUKH
BHCpFGTHHGCKOﬁ OCHHOCTH TOIIJIMBA.

Knaccudukanus u mapkupoBka ToriuBa. OCHOBHBIE
MCCTOPOKACHUA NCKOITACMBbIX TOIIJIMB.

13

DHepreTuyecKoe TOIUIMBO U
€ro XapaKTEePUCTUKH.

[TousiTue 06 sHEpreTudecKoM ToriuBe. OpraHuyeckoe u
AJIepHOE TOIUIMBO. TOMIMBHBIE pEeCYpChl U TOIJIMBHO-
sHepreTuueckuii 6ananc PO.

DneMeHTapHbII COCTaB TOMIMBA. PacueTHbIe MacChl TOIIIMBA.
[TepecueT 3eMEHTapPHOTO COCTaBa C OJHOW MAcChl Ha APYTYIO.
DHEProTeXHOJOTNYECKOe UCII0Ib30BAHNE SHEPTETUYECKUX
TOTLITUB.

14

XapakTepucTuka npouecca
TOpEeHHUs TOIJINBA

MarepuanbHblii Oananc npouecca ropenus. Kosggumentsr
pacxoja (u30bITKa) Bo3ayxa. OnpeaeneHue pacxoaa KUCiIopoaa
U Bo3ayxa Juis ropeHus. CoctaB 1 00beM IPOAYKTOB CTOPAHHUS.
OcCHOBHOE ypaBHEHUE rOpEHUs. Y paBHEHUE HETIOJIHOIO
TOpPEHMUS.

TennoBoii GanaHc nporecca ropeHus. DHTaJIbINS BO3AyXa U
IPOAYKTOB cropanus. /luarpamma sHTanbnus - TemrepaTypa.
Jucconmanus npoayKToB cropanus. Teopetnueckas u
JIefICTBUTENIbHAS TEMIIEPATypPhl TOPEHUSI.

15

['omorenHoe u rereporeHHoe
TOpCHUEC TOIJIMBA

['omoreHnHoe u rereporeHHoe ropeHre. CKOpocTh peakliuu
TOpPEeHHUs. 3aBUCUMOCTh PEAKIIMH TOPEHUS OT TEMIIEPaTyPHI,
JIaBJIEHUs], cocTaBa roproyeit cmecu. CaMOBOCITIaMEHEHUE U
BOCIUIAMEHEHHE TOPIOYel CMECH.

CwMmeceobpa3oBaHue, MOJIEKYJIsIpHast U TypOynieHTHas auddy3un
B otokax. Kunernueckass, auddys3nonHas u
npoMexyTouHass — objactu  ropeHus. PacnpoctpaHeHue
TUTAaMEHH B TOTTMBOBO3AYIIHBIX MTOTOKAaX. IHTEHCHBHOCTH
BBITOPaHMS TOTIJIMBA.

16

Tonku AJ1s CKUTAHUS
Tra30BOro ToIlJImBa

Knaccn(bm(aunﬂ, XapPaKTCPUCTUKHU U MMOKA3aTCIIU TOIIOK JJIA
cxuranus Tomis. CKUTaHWe ra30BOr0 TOIUIUBA.
Knaccudukanus ropenok ass ra30Boro TOIUIMBA. pa3MelleHHe
TOpPEJIOK, BO3YIIHbIE PETUCTPHI, 3alaJIbHbIE YCTPOICTBA.
OCHOBBI pacuera razoBbIX ropenok. C:kuraHue razoBoro
TOIUIMBA C HU3KOM U BBICOKOM TEIIOTOM cropanusi. Cxxuranue
rasa COBMECTHO C IpyTMMU BuAamu TOuB. [IpenoTBpaienne
00pa3oBaHUs ¥ YMEHBIIIEHUE BPEIHBIX BEIOPOCOB TIpH
C)KMTaHUU Ta30BOT0O TOIUIMBA.
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Tomnku 11t cxxuranus
KHUJIKOTO U TBEPAOTO
TOILIMBA

OCO0EHHOCTH CKUTAHUSA KUAKOTO TOIINBA. MexaHu3M
npotiecca. TONKH JIJIst COKUTAHUS 5KUJIKOTO TOILJIMBA U UX
xapaktepucTuku. Knaccudukanuss cioeBbIX TOIOK.
XapakTepucTUKU Ipollecca TOPEHUs TOIUIMBA.
Mexannyeckue GopcyHKH, POPCYHKH € PacIbUIMBAIOIIEH
cpenoi, KoMOMHUPOBaHHBIE POPCYHKU. DaKTOPHI, BIUSIIONINE
Ha pachbll TOIIMBA B (POPCYHKAX.

XapakTepuCTUKHU TOTIOK U OCHOBBI UX pacuera.
Kom06unupoBaHue razo-Ma3yTHbIE TOPEIKU KOTIIOB.

Tonku Jyist COKUTaHus TBEPJOTO TOILIMBA B IUNIOTHOM CJIO€.
Knaccudukanus cnoco60B CxkKUraHusi TBEPIOTo TOIUIUBA.
Mexanudeckre TONKHU ¢ HEMHbIMU penieTkamu. Cxuranue
TBEP/IOTO TOIJIMBA B KUIISIIEM CI0€. XapaKTePUCTUKHU CIOEBBIX
TOTIOK M OCHOBHI MX pacyeta. Tonku s pakeabHOrO COKUTaHUS
yronbHOU NbUTH. [{UKIOHHBIE M BUXPEBBIE TOMKU. TOMKHU C
TBEPJBIM U JKUJIKUM IUIAKOYAICHUEM. [ OpenKu JIJ1sl COKUTaHus
TBEPAOTO MBLUIEBUIHOTO TOILIMBA. BiusHIE BIaXHOCTH,
30JIbHOCTH, BBIXO/Ia JIETYUUX M TETUIOTHI CTOPAHMS TOIIJIMBA Ha
KOHCTPYKLHMIO TOMIOYHON KaMepbl. MareMaTuieckasi MOJIelb
ropeHus yrojapHo# mbutd. OCOOEHHOCTH U OpraHU3aIHs
CKUTaHUs PA3IMYHBIX MPOMBIIIEHHBIX OTXOJIOB- Fa30BbIX,
JKUJIKUX U TBEPABIX. Bompockl oxpaHbl Tpyaa npu
AKCIUTyaTalluH MbUICYTOJIbHBIX TOMOK.




5.2. JlekumoHHbIE 3AHATHS (6 cemecTp) Ta6auua 4.2

Ne
n/n

HaumeHoBaHue pa3jaesa
JUCIHHUILINHBI

Coaeprxanue pasgesa

1

2

3

TennoBbie CXeMBI KOTEIbHBIX
arperaTtoB

TemoBbie CXeMBI KOTEIBHBIX arperaToB, pabOTAIOIINX HA Tas3e,
Ma3yTe, TBEPJOM IMbUJICBUIHOM TOIUIMBE, OTXOISIIMX Ta3ax
TEXHOJIOTHYCCKUX arperaros. [Mpunnun KOMIIOHOBKU
MOBEPXHOCTEH HarpeBa Mo X0y NPOJyKTOB CrOPaHHUSI.
[TapooOpa3ytonue MOBEepXHOCTHM  HarpeBa. KoHCTpyKiuu
TOMOYHBIX JKpaHOB. CXeMbl BKJIIOUEHHUS MaHEIEH SKPaHOB,
yCcIIoBUsL WX pPaboThl. MeToabl TMOBBHIIIEHWE HAJIGKHOCTU
TOINOYHBIX YKPAHOB.

KoHBekTHBHBIE UCHApPUTENIbHbIE TOBEPXHOCTH HarpeBa u
naporneperpeBaTesu; paaralMoHHbIE Hu IUPMOBBIE
naporeperpeBaTesin yeiaoBusi paboThel MeTallia Tpyo.
[TaponeperpeBaresn KOTIOB U CXEMbI X BKJIIOUEHHUS B Ta30BBIi
TpakT. MeToabl peryJIupoBaHus TEMIEPaTyphl Ieperpesa napa.
BopsiHble 5KOHOMaK3€EpHI KOTJIOB.

OIEMEHTHI U MaTepUAIIbI
KOTJIOB. Y CJIOBUS pabOThI
IIOBEPXHOCTEN Harpesa.

PexyneparuBHble " pereHepaTuBHbIE BO3yILLIHbIE
IIOJI0TPEBATEIIH. Kopposun IIOBEPXHOCTEN Harpesa.
AOpa3uBHBIM HM3HOC MOBEpXHOCTeW HarpeBa.  Ha3nauenue
OTpaKJI€HUIl Ta30X0J0B KOTJa U TpeOOBaHMS K HUM.
KoHncTpykuun 00MypOBOK OCHOBBI pacuera.
OKcITyaTallMOHHBII KOHTPOJIb 32 METAJIOM.

XapakTepUCTUKAa TEIUIOBOM CXEMBI: TEIUIOBOCHPUATHSA B
HCIIApPUTEIBHON CUCTEME, DKOHOMAaN3epe U Naponeperpeparere.
VYcnoBus onTUMM3alMM TEIUIOBOM cxeMmbl Komia. IIpumepsr
TEIJIOBOM CXEMBbl KOTJIOB C ECTECTBEHHOM LHPKYJSLUEH U
HNPUHYIUTENBHBIM JIBUKEHHEM pabodero Tena.

TemnooOMeH B deMeHTax
koTna. TermnoBoH n
KOHCTPYKTHBHBIN pacueTsl
KOTJIA.

TennoBoil 0GanmaHc ¥ TemmepaTypHbIi  YpOBEHb  TOIKH.
TemiooOMeH B Tomke. TemioBble XapakTEPUCTUKH HACTEHHBIX
HKpaHOB. N3znygarenbHas cnocoOHOCTh (pakena. Bwidop
TEMIIEPATypbl MPOAYKTOB CrOpaHUs Ha BBIXOJE U3 TOMOYHOU
KaMepbl. BBIOOp KOHEUHOro OXJIaXJAE€HUS Ta30B B TOIKE.
Metonuka pacdyera TemiooOMeHa B Tomke. JIyducTblit
TEINIOOOMEH B Ta30XoAax  KOTJa. Koaddpunmentsr
TeIUIonepeiadd U BbIOOP ONTHMAJIBbHOM CKOPOCTH MPOAYKTOB
CrOpaHMsT B KOHBEKTHMBHBIX TIa30xojax. Meroauka pacuera
KOHBEKTHUBHBIX IOBEPXHOCTEN Harpena.

WnTteHcudukamuss  pajdaliOHHOTO M KOHBEKTHBHOTO
TEINIOOOMEHa B dJJeMeHTax  Koria.  Pacmpenenenue
TEIUIOBOCIPUATAN MEXKIY MOBEPXHOCTSIMH HarpeBa. TeXHHKO-
HKOHOMUYECKUH BBIOOP OXJIaKJIEHHS ra30B B KOTIIE.

3ajauM M TOCJIEIOBATEIBHOCTb  KOHCTPYKTOPCKOTO U
IIOBEPOYHOTO  pacyeToB KoTia. MeTronuka MpoBEACHUS
TEIUIOBOTO pacyeTa KoTjia U €ro 3JIeMeHTOB Ha DBM.
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I'mpponunamuka u
TEMIIEpaTypPHBIN PEKUM
IIOBEPXHOCTEN Harpesa.
I'mppaBinueckuii pacyeT

I'maponvHamyka M HaAEKHOCTh PAOOTHI AJIEMEHTOB KOTJIA.
OCHOBHBIE ~YypaBHEHHUS THAPOJMHAMUKA M  TeIIooOMeHa
BOJIOHAIIOPHOTO TpakTa. OCOOEHHOCTH THAPOANHAMHUKH CUCTEM
C €CTECTBEHHOU LIUPKYJIISALUEH.

Knaccugukanus ncnapurenbHbIX CUCTEM KOTIOB. Temneparypa
CTEHKH TpyObl M €€ 3aBHCHMOCTb OT YCJIOBHH 00OTpeBa.
OcCHOBBI METOJMKH pacueTa KOHTYPOB LIUPKyJAnuu. Temnosas u
THJIPaBIMYECKass HEPAaBHOMEPHOCTh B 00OTpeBaeMbIX TpyOax.
Kpusucsl terioodmMeHa B nmapoo0Opasyroomux Tpydax. 3acToi u
OIMMPOKHUABIBAHWEC NUPKYJIALIUA

I'mpgpoauHamMuka CHCTEM € TNPUHYIUTENBHBIM  JBUKCHUEM

TEIIOHOCHUTEIIA. I'mpponnnamuyeckas HEYCTOWYHBOCTb.
[Tynpcanus moToka U MEphI M0 €€ YCTPAHCHUI0. Y PaBHUTEIbLHOE
u peryJMpoBOYHOE nraifboBaHue. I'mppaBinyeckas

XapakTepUCTHUKa MHOTOTPYOHBIX  cucteM. TemsoBas W
TUApaBIMYECKasl pa3BepTKa.

I'magponunamMuka  WCHApPUTEIBHBIX ~ CHUCTEM  KOTJIOB c
€CTECTBEHHOM LMpKyJsinued. Meronuka pacdera, IIpOCTOro U
CJIOKHOTO KOHTYPOB IUPKYyJSIUH.. (CXeMbl OpraHu3aunuu
JBUOKEHUSI BOJBI M MMAPOBOJAHOW cMecH. ['HMapoamHamMuka
BOJIOTPEMHBIX KOTJIOB, SKOHOMAM3€pOB M MapoleperpeBaTeiici.
[Topsimok TUAPaBINYECKOrO pacyeTa KOTJIOB C €CTECTBEHHOM M
[IPUHYIUTEIBHOU LIUPKYJISIUECH.

AsponrHaMuKa
ra30BO3IYIIHOTO TPAKTA.
AdpoarHAMHYECKUN pacyeT
KOTJIa

AdpoauHamMHUKa TONKH. ASPOAMHAMHYECKHUE COMPOTHBICHUS
ra3oBO3IyIIHOTO TPaKTa U CIOCOOBI UX mpeoposieHus. CXembl
ra30BO3yIIHBIX TPAKTOB KOTIOB. OCHOBBI METOJIUKH PAcCueTOB
BO3AYIIHOI0O W AbBIMOBOI'O TpPAKTOB KOTJIA. Haznauenne wn
OPUHIMI PpaboThl ABIMOBOM TpyObl. BpIOOp BeHTHIATOpa H
JBIMOCOCA. OCHOBBI perylMpoBaHHsl pacxojia BO3JIyXa.
Meroanka a3poJUHAMHUYECKOIO pacyeTa KOTeJIbHON yCTaHOBKH.

Bononoarorosxka.

[Toka3zarenu kayectBa BoJbl. TpeOoOBaHUs K MUTATEIBLHON BOJE.
HopmupoBaHne 4YHCTOTBHI BOABI JUI KOTEIBHBIX YCTaHOBOK.
KagecTBo mnuTaTenbHOM BOABI M Mapa CBEPXKPUTHYECKOTO
nasieHust (CKJI). OcHoBHble cxeMbl 00pabOTKM MUTATEIbHON
BOJIbl. VICTOYHMKH, COCTaBbl U XapaKTEPUCTHKU CTOYHBIX BOJ
npeanpusTas. OU3NKO-XUMUYECKHE MPOIECCHl PU TeHEepaIiy
napa M3 T[UTaTeIbHOM BOABL. MeXaHW3M U IPOLECCHI
00pa30BaHUs HAKUITK ¥ KOPPO3HH Ha MIOBEPXHOCTH HArpeBa.

Boanblil pesxum KOTIOB U
Ka4yeCcTBO Iapa

Bonnsiii pexxum kotiioB. Ctynenuaroe ucnapenue. [Ipogyska B
KOTJIaXx. 3a/ladyd BOAHOIO pexuma. MeToasl BbIBOJA NpUMECEN
n3 nukia Ha TOC. be3HakunHbIi BOAHBIN pexuM OapaOaHHBIX
kotnoB. ConeBoit  Oamanc 1mKia ¢ OapabaHHBIM |
MPSIMOTOYHBIM MAPOBBIM KOTJIIOM. MeTo/bl MOJYyYEHHUS] YUCTOTO
napa. ABTOMaTHYECKOE PETYJIUPOBAHUE COJIECOEPIKAHUS
KOTJIOBOM Bonbl. TpeOoBanus k kadecTBy mnapa. Cemaparnus
napa. EctecTBeHHast 1 IpUHYAUTEIbHAS TATH B Ta30BOM TPAKTE.
ConpoTuBieHus IpU JABUKEHUHU MMOTOKOB BO3AyXa U MPOJYKTOB
cropaHus B djeMeHTax Komia. [Ipucocel Bo3gyxa B ra3oBbId
TpakT. Penupkynsauus Bo3xyxa U ra3os.
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DKCIuTyaTanus KOTJIOB
MIPOMBIIITICHHBIX
HPEATPUITUIM.

XapakTepuCTUKH U KOHCTPYKIMHM  KOTIOB. [loaroroska
K ITyCKYy U ITyCK KOTEJILHOI'O arperara.

Pexumbl  pa®OThl KOTJIOB MPOMBIIUICHHBIX —TMPEANPUSTUH.
CranyoHapHble YW HECTALIMOHAPHBIC PEXHUMbBI PabOTHI B
Juarna3oHe JIOTTYCTUMBIX Harpys3ox, CTaTUYECKUue u
JUHAMUYECKHE XapaKTEPUCTUKH KOTJIOB.

Pexumbl ocraHoBa u cOpoca Harpy3ku Kotrja. Pexumsl
pacTONKM KOTJa ¥ IycKa U3 Pa3jMYHbIX TEIJIOBBIX COCTOSHUU.
Jomyctumble ckopoctu cOpoca u  Habpoca JaBiieHUs B
OapabanHoM mapoBoM komie. OpraHuzanus —yHpaBiICHHUS
KOTJIAMH.

O06ciyx1BaHuE KOTEIBHOTO
arperata BO BpeMs paboTHl,
OCTaHOB KOTJIA.

OO6cnyxuBaHue KOTEIBHOTO arperata BO BpeMs paloOThI,
ocraHoB Kkotrna. IloBpexaeHnne u pemMOHT Koriaa. Bunbl
UCTIBITAHUH, TpeOOBaHMA K HHUM, METOAHMKA TPOBEICHHS.
Hananka tomouHoro pexuma KotTiaa. MeTonsl OIpeneneHUs
IIPUCOCOB  BO3AyXa B KOTENbHbIM arperar. Iloctpoenue
pEryJIMPOBOYHON  XapakTepuCTHKM ropenku. Iloctpoenne
PEeKUMMHOM  KapThl  KOTelIbHOro  arperara.TexHuueckoe
OCBHJIETEICTBOBAHNUE KOTJIOB.

JupekTuBHBIE MaTepHabl MO AKCIUTyaTaluu KOTJIOB. OxpaHa
TpyJa npu paboTe B KOTEIbHbIX.

10

KOHCpr'KTI/IBHbIe CXEMBI
MMapoBBIX H BOI[OFpef/'IHI)IX
KOTIJIOB.

KOHCTpYKTUBHBIE CXEMBI IAPOBBIX KOTIOB C €CTECTBEHHOMU
LUPKYJIALUEH, IIPSIMOTOYHBIX u c MHOT'OKpPaTHON
IIPUHY IATEIILHON LUPKYJISALUEH. Bonorpeiinbsie u
napoBojorpeiinele  Komibl. IlaporazoBele ycraHOBKH. KoOTIbI
HENpPsIMOTO JIEUCTBUSL M C HEBOASHBIMH TEIUIOHOCUTEISIMU.
KoTnbl Ha OTXOASIIMX ra3ax TEXHOJOTMYECKMX YCTaHOBOK.
KoTibl, HCIIONB3YIOIINE TEIUIOTY TEXHOJIOTHYECKOTO IMPOAYKTA.

11

KorenbHble ycTaHOBKU U
obecrieueHne HaJIeKHOCTH
paboThI IPEeATPHUATHSL.

[TaporeHepaTopbl aTOMHBIX cTaHUMA. Obwue ceedeHuss o
SAO0EPHBIX PEaKmopax.

IlenHple  sAepHBIE  pEaKUUU  JICJICHMUSL.
pa3MHOXKeHnsA. Pu3nKa HEUTPOHOB.
BOCIIPOM3BOJICTBA SIEPHOTO TOILINBA.
OHepreruyeckue peakropbl. Knaccudukanus nmaporeHepaTopos
ADC u ux ocobeHHocTd. I'eHeparys mapa B OJHOKOHTYPHBIX
ADC. Bopga, xuakuii MeTasl M ra3 Kak TIpEIolUe Cpebl
[IapOreHepaToOpoB. 'opu30HTaNbHBIE W BEPTUKAJIbHBIN
naporeHepaTopbl ABYXKOHTYpHBIX cxeM ADC. OcobeHHOCTH
BogHoro pexuma ADC. VYihpaBieHHe peakTopoM. 3HAuEHUE
KOTEJIbHOM YCTaHOBKM B OOECIEUeHUH HAAEKHOU paboTh
POMBIIIICHHBIX TPEIIPUSITHHA.

Koapdpuument
®usnka pacuIMpEeHHOTrO

12

OCHOBHBIC SKOHOMUYECKHE
IIOKa3aTCJIN KOTCJIIbHBIX
YCTaHOBOK.

OCHOBHBIE =~ DKOHOMHMYECKME  TIOKa3aTelid  CTPOUTEIbCTBA,
DKCIUTyaTalluM M PEMOHTA KOTEJIbHBIX YCTAaHOBOK. AHaln3
COBPEMEHHOTO  COCTOSIHHS W TEHACHIMM  pa3BUTHUSA
KOTJIOCTPOCHHUS.

OcHOBHbBIE HampaBiCHUS MOBBIIMIEHUS SKOHOMUYHOCTH PaOOTHI
KOTEJIbHBIX YCTAHOBOK, IIEPCIEKTUBBI PAa3BUTUA KOTEIBHOU
TEXHUKH IIPOMBIIIJIEHHBIX TPEATPUITHIA.
OcCHOBHBIE ~ DKOHOMHMYECKHE  IOKa3aTesn
DKCIUIyaTallud M PEMOHTa  KOTEIBbHBIX
[IaporeHepaTopoB.

CTPOUTEIBCTBA,
YCTaHOBOK U




5.3.1 JlabopaTopHbIe 3aHATHUS (HE IPETYCMOTPEHBI)

5.4.1 IlpakTuyeckue 3aHATHSA (5 cemecTp)

Ne | HamMeHOBaHuUe pa3aeJia
Conep:xkanue pasaena
n/n JTUCIHUILINHBI
TexHOIOTUYeCKHe CXEMbI KOTEIbHBIX YCTAHOBOK,
TexHONIornyecKue CXeMbl
1 paboTaronux Ha TBEpJOM, KHJIKOM U Ta3000pa3HOM
KOTEJIbHBIX YCTaHOBOK TOIUINBAX
TOC u ADC. '
5 TexHOIOruYeCKHe CXEMbI KOTEIbHBIX YCTAHOBOK,
paboTaronMx Ha KUJIKOM U ra3000pa3HOM TOILIMBAX.
Knaccugukarus KoTenpHBIX TOIUIMB (Ta3000pa3Hoe U
3 JKUAKOE TOTUIMBO) U UX XUMUYECKHI COCTaB.
Knaccudukamms u cxembl .
Terutodusznyueckre CBOMCTBA KOTEIHHOTO TOILTUBA.
paclbUIMBAHUS KHUIKOTO
TOIIMBA.
Pacuersl ropeHus TBEpAbIX, KUIKUX U ra3000pa3HbIX
4 TOIUTMB. AHAIHU3 PE3yJIbTATOB pacyeTa rOpPEHHs
TOIIMBA.
MarepuasibHbIi,
TETJIOBOU U N N
. MarepuanbHblii ¥ TEIJIOBOW OaiaHcC mporecca
5 DKCEPreTUYECKUN
. rOpEHUs TOIUIMB.
OanlaHChl KOTEIbHOU
YCTaHOBKH
6 Tonku st cxUraHus Coxuranue ra3000pa3HOro | >KUIKOTO TOIUTHBA B
ra3oBOT0 TOTUIMBA KOTEJILHOM arperare.
['omorenHnoe u N3yueHne KOHCTPYKUUN COBPEMEHHBIX TOPEIOK AJIs
7 TeTEPOreHHOE TOPEHUE | COKUTAHMS Ta30BOT0 TOIUTMBA. OCBOCHHUE METOANKU
TOIUIMBA pacyeTra CMECUTENIbHOU ra30BOM TOPENKHU.
XapakTepucTrka
Krnaccudukanms ropesnok /yist ra30BOro TOILIHBA.
8 Mpoliecca rOpeHus . .
Pacuer 1ienTpo6exxHO0i MexaHH4eCcKO! (POPCYyHKH.
TOIUUTMBA
Tonku y1st COKUTraHus
g | KHIKOTO M TBEPIOTO Coxkuranue raza COBMECTHO C JIPYTHMH BUIAMU
TOIIMBA TOIJIMBA




5.4. 2 IIlpakTuyeckue 3aHATHS (6 cemecTp)

Ne HaumenoBaHue pasjaesa

Coaep:xkanue pasaeia
n/n JACHUATINHBI aep pasi

OJeMEeHTBl U MaTepUallbl
1 KOTJIOB. Y CIIOBUS pabOTHI
HIOBEPXHOCTEH Harpesa.
DNIEMEHTHI U MaTepHaIbl
2 KOTJIOB. Y CIIOBUS paOOTHI
IIOBEPXHOCTEH Harpesa.

Pacuer mexanudeckoit GOpCyHKH C paclbUIMBAIONIEH
cpenoii. Pacuer koMOMHMPOBaHHOW (OPCYHKH

IIpuHIKIIBI KOMIIOHOBKH ITIOBEPXHOCTEH HArpeBa 1o XOoay
IIPOLYKTOB CrOpaHHUsl.

TermioBbie MOBEPOYHBIE pACYEThl KOHBEKTUBHBIX
9JIEMEHTOB KOTJa. PacueTnl TemiooOMeHa B TOIIKE KOTJIa
TexHonornyeckas cxemMa KOTeJIbHON ¢ MapOBbIMU U

3 BOJIOIPEMHBIMU KOTJIaMH. Bbljaya pacueTHOTO 3a1aHus.

KonTponbnas pabota «TermnoBoii 0anaHnc KOTEIbHOTO
arperara.

TennoBoii 6ananc KoTiIa. JKcepreTudeckuii 6amanc
KOTEJIbHOI0 arperara. Pacuer nosje3zHoro
TEIUIOBOCIPUATHUS U TIOTEPh TEIIOTHI KOTEIbHBIM
arperatoM. PacueTHoe uccienoBanue BIUSHUS OTIETbHBIX
(hakTOpOB Ha MOTEPH TEIUIOTHI KOTEJIBHBIM arperatam U ero
KIIA.

Pacuer crnoxHOro TemnooOMeHa B 3J1eMEHTaX KOTEIbHOTO
arperara.

TemnoobMeH B
3JIECMEHTAaX KOTJA.
TennoBoi u

4 | KOHCTPYKTHUBHBIN
pacyeTsl KOTJIa.

KOHCTpYKTHBHBIN U TOBEPOYHBIN pacyeThl BOISIHOTO
HKOHOMaif3epa ¥ BO3JYLIHOTO MIOA0TpeBATENsl KOTJIA.

5 Mertoauka pacyera ra3000pa3HbIX TOKCUYHBIX BEIOPOCOB
KOTEJIbHBIM arperaToM.

MeTtoauka TEmaI0BOro pacyeTa TOIIKH.

AsponnHamMuKa

ra30BO3AYIIHOTO TPAKTA. | ADpOJUHAMHUYECKHUE U THIPABIUICCKHUE PACUSThI KOTJIA.
6 AdpoaHAMUYECKHA KOHCTpYKTHUBHBIN U TOBEPOYHBIE pacUeT

pacuer KoTJia maporieperpeBaress KoTia.

KypcoBoe npoekTipoBanue, KypcoBoii poeKkT

6 cemecTp
1. TennoBoii pacyeT maporeHeparopa.

2. TexHu4ecKkni pacdyeT KOTEJIbHON

KypcoBoii mpoekT (paboTa) BKIII0YaeT B ce0sl pacueT TEIUIOBBIX Harpy30K Ul Ka)XI0To MoTpeduTesns
TETUIOTHI, BBIYMCIICHNE TOJJOBOTO PAcX0/ia TEIUIOTHI AT BceX MOTpeduTenei (rpadmueckuM 1 pacdeTHBIM
CIoco0OM), pacyeT U MOCTPOCHUE TPaPUKOB TEMIIEPATYp U PACXOJOB CETEBON BOJBI, pa3pabOTKy
NPUHINIHAIBHON CXEMBI CHCTEMBI TEIUIOCHA0KEHHUS, pacyeT PEryIUPOBAHUS OTITyCKA TETIIIOTHI IS



CHCTEM OTOIUICHHUS KUJIBIX U OOILECTBEHHBIX 3aHUH, ONpeieTIeHHe OCHOBHBIX MIOKa3aTeIel KauecTBa
noTpeOIeHNs TEII0BOM SHEPTUHU, pacueT MECTHOTO MOAPETyINPOBAHUS OTITYCKa TEIUIOTHI TSl CUCTEM
rOpsiYero BOAOCHAOKEHHUS IS J)KUJIBIX U OOILECTBEHHBIX 3aHUH, ONPEeIeTICHUE PACX0/I0B CETEBOM BOJIBI
B IIOJJAIOIEM M 00paTHOM TpyOOIpPOBO/IE€ TEIIOBON CETH, BBIYUCIICHUE CPEIHEB3BELIEHHOM
TEMIIepaTypbl CETEBOW BOJIBI B 00paTHOM TpyOOIPOBOE TEIIIOBOM CETH, THIPABINYECKUNA pacyeT
BOJIIHOM TEIJIOBOM CETH U IIOCTPOEHHE IbE30METPUYECKOr o rpaduka (pacueTHbIN U JETHUH PEXKUM
paboThI), BBHIOOD CETEBBIX U MOAMUTOYHBIX HACOCOB, ONPEIEIeHNE a0COTIOTHBIX U YACIbHBIX 3aTpaT Ha
TPAHCHOPTUPOBKY TeIIoHOcUTeNs. I'paduueckuii MaTepuan — cxema TEII0BOro IMyHKTa KHUJIOTO
MHUKpPOpaioOHa, TeMIIepaTypHble IrpaduKu U rpaguKH pacxoja ceTeBON BOJIbl, IbE30METPUUYECKUNA IpauK
U CXeMa CUCTEMbI TEIJIOCHA0KEHUSI )KIJIOTO MUKPOpAOHa.

6. CamocrosiTesibHast padoTa 1Mo AUCHUILINHE

6.1 Bonmpochl 1J1s caMOCTOATEJILHOTO M3y4eHus (5 cemectp)

15‘1-)1 TeMbl 1J1s1 CAMOCTOAITEJILHOTO H3YYCHHUS
[TporpamMMbl pa3BUTHS U 3aKOHOJATEIbHBIC aKThI ITpaBUTENbCTBA PO B obnacTu
SHEPreTHKHU U TOIUIMBHO-dHepreTuueckoil 6aspl crpansl. [Inan FODJIPO. Bompocs
1 HKOHOMHUU TOIIMBHO-3HEpreTuueckux pecypcon. Poas TOC u ADC B yaoBieTBOpeHUN
noTpeOHOCTEH CTpaHbl B 3JIEKTPUYECKON U TEIUIOBOM 3Heprur. OCHOBHBIE TEHICHIIUN
pazsutus TOC
) XapaKkTepuCTUKA U OOLI1E TEXHOJOTMUECKUE CXEMbI KOTEJIbHBIX YCTAHOBOK

IPOMBINIUIEHHBIX PEANPUSITHIH.

Knaccugukarus mapoBbIx KOTI0B U 06sacTi ux npuMeHeHus. 'OCTrI Ha KOTIIbI.

3 DHepreTuyeckue KOTibl, BBIITYCKaeMble OT€UECTBEHHBIMU 3aBoiaMu P®. MupoBoii onbIT
KOTEJIBHOTO IPOU3BOICTBA.

CocraB razoob6pasHnoro torua. Knaccudukanus roprounx ra3zon. Temiodusudeckue
CBOMCTBA ra3000pa3HOro TOIJIMBA.

TonnuBo KOTeIbHBIX YcTaHOBOK. JKuakoe Tornuso (Ma3yT). Knaccudukanus ma3zyToB.

5 Tennodusnueckue cBoiicTBa Ma3yToB. OCOOEHHOCTH U MPUHLUIIBI OPraHU3AIH
CKMTaHUsl )KMJIKOTO TOILJIMBA.

Buns! TBepabIX TOmmMB (yroib, Topd). CocTaB TBEpOro TOIUIMBA U €TO

6 teriodusnueckue cBoiictBa. IloaroroBka K CXKMraHUIO TBEPAOIO TOIIUBA: TPAHCIOPT,
pasrpyska, XpaHeHue, nogada K KOTy.

Opranudeckoe U siIepHOE TOIUINBO. TOIUIMBHBIE PECYPCHI U TOINIMBHO-3HEPT€TUYECKUI
7 6ananc PO.

DneMEeHTapHBIA cOCTaB TOIUIMBA. PacyeTHbIE MacChl TOIUIMBA.

Martepuanbublii  Oananc mnponecca ropeHus. Koapoumuentsr pacxoma (M30bITKA)
8 BO3AyXxa. OmnpezeneHne pacxosa KUCIopoda U Bo3ayxa g ropenus. CoctaB U 00beM
NPOAYKTOB cropanusi. OCHOBHOE ypaBHEHUE TOPEHHUS.

Knaccugukarnus, XapakTepuCTHKM U TIOKa3aTeld TOMOK JUIi CXKHUTaHUS TOILUIUB.
Coxkuranue ra3oBoro TOIUIMBA, TBEPJIOTO TOILIMBA M Ma3yTa.

6.2 Bonpochl /1Jis1 CaMOCTOSITEJILHOTO U3yueHus (6 cemecTp)

Ne
i TeMbl 1J151 CAMOCTOSITEJILHOTO H3YyYeHHS
1 Oco0eHHOCTH CKUTaHUs )KUJIKOTO TOITBa. Mexanu3Mm nporiecca. CiocoObl pacbUTHBAHUS
KHJIKOTO TOIUTMBA. TONKH JUTS COKUTAHUS KHJIKOTO TOITUBA U MX XaPaKTEPHCTHUKH.




CpaBHUTENbHBIN aHATU3 PA3IUYHBIX TOIOK.
PerynupoBanue ropeHus Ipy CKUTAHUU KHUJIKOTO, TBEPJOTO U ra3000pa3Horo TOIIMBA.

Metoauka pacyera TernooOMeHa B Tornke. JIyducTsiit Termioo0MeH B ra30XxoAax KoTia.
TennooOMeH B 0JIypaAMallMOHHBIX U KOHBEKTHBHbBIX IOBEPXHOCTSIX HArpena.

WuaTencuukanys paImaioHHOTO 1 KOHBEKTUBHOTO TEIJI000MEHA B JIEMEHTAX KOTJIA.
4 Pacnpenenenue TeIIoBOCIPUATUI MEXy TOBEPXHOCTSIMH HarpeBa. TexXHUKO-
HYKOHOMHYECKHUI BHIOOP OXJIaXKIEHHs Ta30B B KOTJIE.

I'maponuHamuka BOJOTPEHHBIX KOTIOB, SKOHOMAa3epoB U naporneperpesareneil. [lopsaok
5 TUAPABIMYECKOrO pacyeTa KOTJIOB C ECTECTBEHHON U IIPUHYIUTEIbHON LIUPKYJISLHCH.
['mapaBiaryeckuil pacuer KoTia.

Boa kak ucX0IHOE TEXHOIOTMYECKOE CHIPHE I KOTEJIIBHOM YCTAHOBKHU, TEIUIOHOCUTEND U
6 OXJaXKJarouas cpeaa uisl TeII0-TEXHOJIOTMYECKUX arperaToB MpOMIIPEANIPUATUH.
[Toka3zarenu kauectBa Bojibl. CocTaBbl MpUpOIHBIX Boj. TpeOoBaHMs K MUTATENBHOM BOJIE.

Boanslii pesxum koTioB. CryneHvyatoe ucnapenue. [IpoayBka B kotiax. 3aga4v BOJHOTO
pexxuma. Boanblii pexxum 6apabaHHBIX KOTIOB. MeTo/ bl BRIBOAA TPUMECEH U3 IUKJIA HA
TOC. Boanbliii peskuM NpIMOTOYHBIX KOTIIOB. be3HakUIHbIN BOJHBINA peskuM OapabaHHBIX
koTs10B. CosieBoii OasaHc nukia ¢ 6apabaHHBIM M MPSIMOTOYHBIM MAPOBBIM KOTJIOM.

TexHrn4ecKkoe OCBUIETEILCTBOBAHUE KOTIIOB.
8 JlupekTuBHBIE MaTepUabl IO HKCILTyaTaluu KoTiaoB. OxpaHa Tpyaa npu padore B
KOTEJIbHBIX.

OcHoOBHbIE HaMpaBIEHUS MOBHIIICHUS YdKOHOMUYHOCTH pabOThI KOTEIHHBIX YCTAaHOBOK,
MEPCIIEKTUBBI PA3BUTHUS KOTEJIbHOM TEXHUKH MPOMBIIUIEHHBIX TPEAIPUATUMN.
OCHOBHBIE 5KOHOMUYECKHE NTOKA3aTeNIN CTPOUTEIIbCTBA, SIKCILUTyaTallul U PEMOHTA
KOTEJIbHBIX YCTAHOBOK M IAPOT€HEPATOPOB.

YueOHO-MeTOAMUYECKOE 00ecTIeueHrne CAMOCTOSTeILHOMH paﬁoTbI

1. [TaporenepaTopbl TPOU3BOAUTEIBHOCTBIO 2,5...25 T/4 [DNEKTPOHHBIN PECypC|: METOIUYECKUE
yKa3aHHs K BBIIOJIHEHUIO KypCOBOTO MPOEKTA MO AUCHUILINHE «I eHepaTophl TeIia U aBTOHOMHOE
TEIJIOCHA0KEHNEe» JUIsl CTYICHTOB OakaaBpuaTa 04HON (OpMbI 00YUYEHHS HallpaBJIeHUs TOATOTOBKH
08.03.01 CtpoutenbcTBo/ — DNEKTPOH.TEKCTOBbIE JaHHbIEe.— M.: MOCKOBCKHUI rOCYAapCTBEHHBIN
cTpoutenbHblii yHuBepcuret, ObC ACB, 2016.— 48 c.— Pexum noctymna:
http://www.iprbookshop.ru/62626.html.— 9bC «IPRbooks»

2. OCHOBBI pacyeTa FHEPreTHUECKUX YCTaHOBOK [DyeKTpoHHBIN pecypc]: npaktukym/ Cepoun B.I1.,
Menemnn B.B. — DnexTtpon.TekcToBble naHHble.— CraBponois: CeBepo-KaBkaszckuil penepanbHblii
yHusepcureT, 2016.— 102 c.— Pexxum nocryna: http://www.iprbookshop.ru/66104.html.— 9bC
«IPRbooks» http://www.iprbookshop.ru/65620.html.— 9bC «IPRbooks»

3. CanneBuu B.U. briouHo-MoynbHast BojiorpeiiHas KoTelbHas [ DIeKTPOHHBIN pecypc]: MpakKTHIeCKoe
nocobue/ CanneBny B.M1.— Dnekrpon.TekctoBble fanHble.— Munck: TerpaCucremc, 2013.— 64 c.—
Pexxum noctyma: http://www.iprbookshop.ru/28055.html.— 3BC «IPRbooks»

4. T'y6apes A.B. IlapoTemnioreHepupyomne yCTaHOBKHA MPOMBIIIJICHHBIX TIPEATPUITHN [ DIEKTPOHHBIN
pecypc]: yueOHoe mocobue ams By3os/ ['ybapeB A.B.— D1eKTpoH.TEeKCTOBbIE TaHHBIe.— benropo:
benropozackuit rocynapcTBeHHbIN TexHONOorndeckuii ynusepcuret um. B.I'. Illyxosa, 9bC ACB,
2013.— 240 c.— Pexwum nocryna: http://www.iprbookshop.ru/28379.html.— 5bC «IPRbooks»



7. OueHo4YHbIE CpeACTBA

7.1. Bonpoce! K nepBoii py0exkHoii atTecTauuu (5 cemectp)

1. MecTo u poJib KOTEIbHBIX YCTAHOBOK B CUCTEMAX IHEPrOXO035ICTBA POMBIIUIEHHBIX IPEIIPUITUHN.

2. COBpEMEHHOE COCTOSIHUE KOTIOCTPOEHUS U1l HY K IPOMBIIIJIEHHON TEIIOAHEPTEeTUKH.

3. CocTosiHME U IEPCIIEKTUBBI Pa3BUTHS SHEPTEeTUKU B PD.

4. Poss TOC B y10BIIETBOPEHUHU OTPEOHOCTEH CTPAHBI B JICKTPUUECKOM U TEIIJIOBOM SHEPTHH.

5. Pons ADC B y#0OBIE€TBOpEHUH MOTPEOHOCTEH CTPAHBI B AJIEKTPHUECKON M TEIUIOBOW YHEPTHUH.

6. OcHoBHbI€ TeHaeHIMU pa3Butus TOC.

7. [loHsiTHE KOTEIbHASI YCTAHOBKA U €€ COCTABJISIOLIUE.

8. IcTOYHMKY SHEPTUHU ISl KOTJIOB MIPOMBIIIIIEHHBIX TPEANPUATHM.

9. Knaccudukanusi ICTOYHUKOB YHEPTUU KOTEIBHBIX arperaTros.

10. IIpupoHbIe U NCKYCCTBEHHBIE TOILIUBA.

11. TenoBble OTXOAbI TEIJIOTEXHOJIOTHYECKUX MTPOIIECCOB.

12. IlpomblIliuIeHHBIE U OBITOBBIE OTXO/IBI PU IPOU3BOCTBE SICKTPUUECKON U TEIIJIOBOM YHEPTHH.

13. KoTten kak HICTOYHUK 3arps3HEHUST OKPYIKAIOIIECH CPEIbl.

14. O01ue TEXHOIOTUYECKUE CXEMbI KOTEIBHBIX YCTAHOBOK MTPOMBIIIJICHHBIX MPEATPUSATHI.

15. Cxembl 1 OCHOBHBIE IIPOLIECCHI IIPOU3BO/ICTBA [1apa, BOJbI U APYTUX TEIJIOHOCUTENEH B KOTJIAX.

16. Ob1ree ypaBHEHHE TEIJIOBOTO OaaHca KOTa.

17. HazHa4yeHue TEIIoBOro U AKCEPreTHIEeCKOro 0aIaHCOB KOTEIBHOTO arperara.

18. HaznaueHue maTepuaabHOro OanaHca mporecca ropeHus TOIINBa.

19. Pacuet TeopeTnuecku He0OXOUMOTO U AEMCTBUTEIBLHOTO PACX0/10B BO3/lyXa Ha CKUTAaHUE TOIIMBA.
20. Pacuer BbIX0Ja ¥ cOCTaBa NPOAYKTOB TOPEHUS TOILIHBA.

21. MarepuanbHble O0anaHChl pabOYuX BELIECTB B KOTEJIILHOM arperare.

22. Ob1ee ypaBHEHHE TEIJIOBOTO U KCEPreTHUECKOro OanaHca KoTia.

23. Pacnionaraemas ¥ MoJI€3HO 3aTpayeHHas TEIUIoTa.

24. ITorepu TEMIOTHI B KOTEJIBHOM almapare M UX ONpPENEICHHUE.

25. Ternosoit KIIJI xoTa.

26. Camonorpebienue sHepruu u 3uepreruueckuit KI1/] kotenbHOM ycTaHOBKH.

27. Dkcepreruyeckuil 0agaHc KoTIia.

28. Okceprernueckuit u KIIJ[ kotna.

29. IlyTu cHUXKEHHUS NTOTEPh TEIIOTHI

30. Tennosoii u 3kceprernueckuid KIIJI xotia.

31. BiusiHue Harpy3ku KoTenbHOro arperara Ha remsiooid KII/T.

32. [IpyHIMOHaTBHBIE CXEMBI TAPOTYPOUHHON AJIEKTPOCTAHLIMU Ha OPTaHUYECKOM TOTIIIUBE.

33. IlpuHIMnHaIbHbIE CXEMBbI APOTYPOMHHOMN 3JIEKTPOCTAHIIMU HA SJIEPHOM TOILJIUBE.

34. KotenpHble YCTaHOBKM MPOMBIIIJICHHBIX NPEANPUITHH M OOBEKTOB >KUIMIIHO-KOMMYHAIBHOTO
xo3siictBa (OKKX) kak »yeMEHTBl TEIUIOTEXHOJIOTHUYECKUX CHUCTEM IPOU3BOJACTBA TEIUIOBOM U
ANEKTPUYECKOUN SHEPTUU.

35. MecTo KOTEIbHOM YCTAaHOBKH U MaporeHeparopa B TexHosnornyeckoit cxeme TOC n ADC.

36. CxeMbl KOTEIbHON YCTAHOBKM B KOMILJIEKCE CO BCIOMOTaTeIbHBIM 000PYIOBaHUEM.

37. CxeMbl maporeHepaTOPHON YCTAHOBKH B KOMIUIEKCE CO BCTIOMOTATEIbHBIM 000pYA0BaHUEM.

38. CxeMbl reHepalyy napa u XapakTepuCcTHKa MPOLIECCOB T€HEPALUH.

39. OcoOeHHOCTH W KOHCTPYKTHMBHOE O(GOpPMIICHHE IMApOBBIX KOTJIIOB MPSIMOTOYHOTO JEHCTBHUA, C
€CTECTBEHHON LIUPKYJIALUCH.

40. OcoOeHHOCTH M KOHCTPYKTHBHOE OGOpPMIIEHHWE MAapOBBIX KOTJIOB MPSIMOTOYHOTO JEHCTBHUSA, C
MIPUHYAUTEIBHON HUPKYJIALUEH.

41. XapakTepucTrKa OBEPXHOCTEN HArpeBa U UX KOMIIOHOBKA.

42. TTapoBOASHOM, TOIUIMBHBIM, Ta30BbI M BO3MYLIHBINA TpakThl. Kilaccudukanus mapoBbIX KOTJIOB H
o0acTu UX MPUMEHEHHUSL.

43. DHepreTuYecKue KOTibl, BHITYCKAEMbIE€ OTE€UECTBEHHBIMU 3aBOIAMH

44. CocrtaB razoobpasHoro TtorumBa. Knaccudukarus roprounx ra3oB. Temnodusnueckne CBOWCTBA
ra3000pa3HOro TOILIUBA.



45. Pa3BeTBIIEHHBIC [IEMTHBIC PEAKINH MTPU COKUTAHUH ra3000pa3HOTO TOTUIMBA.

46. I'optoure >71I€MEHThI TOILUIUB M1 OCHOBHBIE PEAKIIUU.

47. CocTaB MPOIYKTOB CTOPaHUsI, TEOPETHUECKUE U peaTbHbIE 00HEMBI.

48. IloaroroBKa K CXKMTaHUIO ra30BOTO TOILIMBA: TPAHCIIOPT, XpaHEHHE, MOJIOTPEB.

49. TIpUHIUITBEI OPraHU3aIuU CKUTAHKS Ta3000pa3HOTO TOTIMBA.

50. OcoO6eHHOCTH CKUTaHMSI ra3000pa3HbIX TOIUIMB C BHICOKOW M HU3KOM TEIJIOTON CropaHusl.

51. OcobeHHOCTH M XapaKTepUCTUKU (pakena mpu AUPPY3MOHHOM, KHHETHUYECKOM M auddy3nonHO-
KMHETUYECKOM MPHUHIIUIAX OPraHU3aluK CKUTaHUs TOILITNBA.

52. YCcTOMYHUBOCTh TOPEHUSI Ta30BOr0 TOILJIUBA.

53. Crabunu3zanus ropeHust TOIUINBA.

54. Knaccudukanus ra3oBeIx ropesiok. [Ipumepbl ra3oBbIX Topenok, peaausyromux auddy3uoHHbIH,
KHHETUYeCKUH 1 T (Hy3MOHHO-KMHETUYCCKUI MPUHITUIIBI CYKUTAHUS TOTLIHBA.

55. OxpaHa TpyJa Ipu CKUTAHUM Ia30BOTO TOILJIMBA.

56. Opranuzanus cxxuranus ra3os. Jnpdy3noHHOe 1 KHHETHYECKOE TOPEHHUE.

57. JlamuHapHbBINA U TypOYyJICHTHBIN (haKebl.

58. CpbIB, OTPBIB ¥ IPOCKOK TUIaMeHH. M3myuenue ra3oBoro ¢akerna.

59. OCHOBBI METO/IMKH pacdeTa ra30BbIX TOPENIOK.

Oo0pa3sen Oustera k nepBoii pyoe:xnoil arrecranum «KorejibHbIe yCTAHOBKH U NAapPOTeHEPATOPbI»
(5 cemectp)

MHuUHHUCTEPCTBO HAYKHU M BbICIIEro oopa3zoBanus PD
I'po3HeHCKMit Tocy 1apCTBEHHBII HEPTAHON TeXHUYECKUI yHUBepcUTeT UM. akaj. M./l. MunoHukoBa
WHCTUTYT SHEPreTUKHU
Kadgpeopa «Tennomexnuka u euopasiuxay

Bujer Ne 1

IIepBas DV6€)KHa$I aTTeCTanusi

Juctummza: «KoTejibHbIe yCTAHOBKH U NMApOreHepaTopbh)

1 | MecTo KOTENBHOM YCTAaHOBKH U IaporeHeparopa B TexHonorndeckoi cxeme TOC u ADC.

2 | [IpuHIMOManpHble CXeMbl HapOTYPOUHHOMN 3JIEKTPOCTAHIIMN Ha OPTaHUYECKOM TOIUIHMBE.

3 | TemutoBoii u sxkcepreruueckuiit KIT/[ korna.

3aB. kadenpoil «TemnorexHuka u THAPABIUKA» T.b. O3upbaes

Bonpochl K0 BTOpOii pyde:kHoii aTtTecTauuu (5 cemectp)

. Kuzakoe TomnmBo (Ma3yT) 11 KOTEIbHBIX YCTaHOBOK.

. Knmaccudukanus mazytoB. Termnopuznueckrue CBOMCTBa Ma3yTOB.

. Oco0eHHOCTH U IPUHLUIIBI OPTaHU3aLUHU CKUTAHUS )KUIKOTO TOIUIUBA.

. OCOOGEHHOCTH CHKUTAHUS JKUIAKOTO TOTUIHBA.

. Mexanun3m npouecca. CriocoObl pacrbUIMBaHUS KUAKOTO TOIIMBA.

. Tonku 1151 COKMTaHUs KUJKOTO TOIUIMBA M UX XapaKTEPUCTHUKHU.

. Kimtaccudukanust  coeBbIX TOIIOK.

. XapakTepuCTUKH TIpollecca TOPEHUs TOIUIMBA.

9. Mexannueckue GpopcyHkH, GOPCYHKH C pacCTbUIMBAIONIEH CpeIoi, KOMOMHUPOBAaHHBIE (POPCYHKHU.
10. dakTOopHl, BAUSIONIME HA PACIBLI TOIINBA B (JOPCYHKAX.

0O JON WD B~ WN—

11. KoMOnHUpOBaHWE Ta30-Ma3yTHBIE TOPEITKH KOTJIOB.
12. Knaccudukamus v cXeMbl pacbUTMBAHUSI KUKOTO TOIUIHBA.
13. KoHcTpyKinu Ma3yTHBIX popcyHOK. Ma3yTHbIe, KOMOMHUPOBAHHBIE TOPEIIKH.



14. DkcrutyaTanus U peKUMbl pabOTHI: 0COOEHHOCTH CHKUTaHUS CEPHHUCTBIX Ma3yTOB, Majible M30BITKU
BO3/yXa, UCIIOJIb30BaHUE MTPUCATOK, PELUPKYIISLNS Ta30B.

15. IlpenoTBpalienue BpeaHBIX BHIOPOCOB. Bompockl sKcIUTyaTaluuyd W OXpaHa Tpyla MpPU CXKUTAHUH
KMJIKOTO TOILJINBA.

16. Bunsl TBepabIX TOIIUB (yroiib, Topd). CocTaB TBEpIOTo TOIIMBA U €0 TEIUIO(U3NIECKHUE CBONCTBA.
17. IloaroroBKa K CKUTraHUIO TBEPIOTO TOILUIMBA: TPAHCIIOPT, pa3rpy3ka, XpaHeHHE, 110/1a4a K KOTJIy.

18. IlpuHUIMIIMANbHBIE CXEMBI CXUTAHUS TBEPIOTO TOILJIUBA.

19. Tonku i CKUraHUs TBEPAOIO TOIUIMBA B INIOTHOM CJIOE.

20. Knaccuduxanus crnoco00B CKUraHHs TBEPIOro TOIJIMBA B TONKAX KOTEJIBHBIX arperaTos.

21. MexaHu4ecKue TONKU C LEMHBIMU PEIIETKAMHU.

22. Cxxuranue TBepJO0ro TOIUIMBA B KUIALIEM cioe. ClioeBoe CKUTraHue TOIUIUBA.

23. CtpyKTypa ropsiiero cjiaost TBEpA0ro TOIJIUBA.

24. XapaKTepUCTUKH Ipoliecca ropeHus.. XapaKTepUCTHKH CJIOEBBIX TOIIOK U OCHOBBI X pacueTa.

25. Tonku s (GakeaTpHOTO CKHUTAaHHUS YrojdbHOH nbutH. C)KUTaHWEe TBEPAOrO TOIUIMBA B IMBUICBUIHOM
COCTOSIHUHU.

26. LIuKIOHHBIE U BUXPEBbBIE TOIKH.

27. Tonku ¢ TBEPIABIM U KHUAKUM IIIAKOYJAICHUEM.
28. 'openku 1t CKUraHus TBEPOTO MBUIEBUIHOTO TOTUIMBA.
29. CxeMbl pacnoyIOKEHUS TOPEIOK B TOTIKE.

30. Tonku [uid CKUTaHUS YTOJBHOM NMBUIN € TPaHYJIMPOBAHHBIM LIUIAKOYAAJICHUEM.

31. BiusHME BIa)KHOCTH, 30JIBHOCTH, BBIXOJA JIETYYHX U TEIUIOTHI CTOPAHUS TOIUIMBA HA KOHCTPYKLIMIO
TOIIOYHON KaMepHl.

32. MaremaTudeckasi MOJEJb FOPEHUS YTOJIbHOU IBLIN.

33. Be16op u pacueTHbIe XapaKTEPUCTUKU TOIOK JUISl CKUTAHUS YTOJIBHOH IBLTH.

34. Cymika 1 pa3mMoJ TOIUIMBA, OCHOBHBIE CUCTEMBI NIbUIEIPUTOTOBIIEHUS. CyIlIKa JbIMOBBIMH Ia3aMHU.

35. CBoiicTBa U XapaKTEPUCTUKHU YIOJbHOU MbUIU. 3AKOHOMEPHOCTH Pa3MoJia.

36. CxeMmbl NbUIENTPUTOTOBIIEHHS. BBIOOp ONTUMaNbHON CTENeHH pa3MoJia TOIINBA.

37. OcHoBHble TpeOoBaHUs MpaBWil TexHH4Yeckoll skcmityarauuud (I1TD) npulenpUroTOBUTENBHBIX
YCTaHOBOK.

38. BiusiHMe XxapaKTepUCTHK TOILIMBA HAa BHIOOP CHCTEMBI MbUICTPUTOTOBICHHUS.

39. MenbHuUIB! A5 pa3MoJia TOIUIMBA UX KOHCTPYKIUH: I1apoBas OapabaHHasi MEIbHULIA.

40. MenbHULBI U1l pa3MoJia TOIIMBA UX KOHCTPYKLMU: [IIapOBasi U BAJIKOBasi CPETHEXOAHBIE MEJIbHUIIBI
41. MenpHunpl UIs pa3Molia TOIUIMBA HX KOHCTPYKUHUH: OBICTPOXOJHAs MOJOTKOBAas MeEJbHUIIA,
MeJbHUIIa—BEHTUIISITOP.

42. IIpIneyroapHble TOPENIKU U UX pacnojiokeHue. CKOpOCTH EPBUYHOIO M BTOPUYHOTO BO3AYyXa.

43. Bo3aymiHblil TETI0BOM OalaHC MBUIECUCTEMBI.

44. Opranu3zanus CXKMraHus TBEpAOro Tormsa. CTaguu ropeHusl.

45. BausiHue BIIaXXHOCTH, 30JIbHOCTH U BBIX0/1a JIETYYHX Ha MPOLIECC TOPEHHUS.

46. T'openue B cioe, paxene, BUXpe, KUISIIEM CI0€.

47. IlyTn naTEHCU(DUKAIIUN CXKUTAHKS TBEPIOTO TOTUIMBA.

48. Borpocsl oxpaHbl Tpya NMpH padoTe KOTEIbHBIX YCTAHOBOK HA TBEPJOM TOILIMBE.

49. OcoOEHHOCTH U OpraHU3alus CKUTAHUS PA3IMYHBIX IPOMBIIIIEHHBIX OTXOJJ0B- T'a30BbIX, )KUJIKHUX U
TBEPABIX.

50. CpaBHMTENBHBIN aHAIN3 PA3JIUYHBIX TOIOK.

51. PerynupoBanue ropeHHs pU CKUTAHUU SKUJIKOTO, TBEPAOTO U ra3000pa3HOro TOIUIMBA.

52. Borpocsl 0XpaHbl TpyAa MPU HKCILTyaTal[uy MbIJICYTOJIbHBIX TOMOK.

53. TemmoBbie CXEMbI KOTEIIBHEIX arperaros, pa6OTaIOH_II/IX Ha Tra3c, Ma3yTec, TBEPAOM IIbUICBUIHOM
TOIINIMBEC, OTXOAAIIHNX I'a3aX TEXHOJIOTMYCCKUX arperaToB.

54. IlpyHIMI KOMIIOHOBKH IMOBEPXHOCTEW HAarpeBa Mo Xo/1y IpOyKTOB CrOpaHUsl.

55. Tlapoob6pa3yrorue MOBEpXHOCTH Harpena.

56. KoHCTpyKIMH TOHMOYHBIX 3KpaHOB. CXeMbl BKIIOUEHHs MaHeNeH SKpPaHOB, YCIOBHS HUX pPaOOTHI.
MeTo/1p1 OBBIILIEHUE HAJIE)KHOCTH TOMOYHBIX IKPAHOB.



57. KOHBEKTHBHBIE MCHApUTEIbHBIE MOBEPXHOCTH HArpeBa M MapoNeperpeBaTeiy; paguallMOHHbIE U
HIMPMOBBIE MTApOIIEpPErpeBaTeNu yCaoBUs paboThl MeTaa Tpyo.

58. KoMIioHOBKa naponeperpeBaresieil, BIMsSHUE Ha HEE NapaMeTpoB Mapa M XapaKTEPUCTUK TOILIMBA.
59. IlaponeperpeBarenu KOTJIOB M CXE€Mbl UX BKJIIOYEHHs] B ra3oBbli TpakT.MeToIbl peryiaupoBaHUs
TEMIIEpaTypbl IIEperpeBa napa.

60. UyryHHble U CTallbHbIE BOJSHBIE AIKOHOMal3ephl KOTJIOB M MX BKIIOYEHHE B IHUTATEIbHbBIE
MarucTpajii: TUIIbl, KOHCTPYKLHS, KOMIIOHOBKA, paclpele]IeHHe TEMIIEPATyPHbIX HAIlOPOB.

61. PekymnepaTuBHbBIE W pEreHEpaTUBHbIC BO3MYIIHbIE MOAOTpeBaTeNU. TEXHUKO-3KOHOMHUYECKUE
mpeiesbl IoI0rpeBa Bo3ayXa BOJIbI, Ta3a.

62. Husko- u BeICOKOTEMIIEpATYpHasi KOPPO3UU IIOBEPXHOCTEN HarpeBa U METO/AbI UX YMEHbIIEHUS. 63.
Mexanusm oOpazoBaHusi OTJIOKeHHH. OUYHCTKAa TMMOBEPXHOCTEH HarpeBa. AOpa3suUBHBIH H3HOC
IIOBEPXHOCTEN Harpesa.

64. HaznaueHue orpakJeHuil ra30X010B KOTjia U TpeOOBaHUS K HUM.

65. KoHCcTpyKInu 0OMypOBOK OCHOBHI pacdera. Ha3zHaueHue U KOHCTPYKIIMU KapKaca.

66. YcioBus paboThl MeTaljia KOTJIOB, pacyeT Ha MPOYHOCTh. OKCIUTyaTal[MOHHBIM KOHTPOIb 3a
METaJIJIOM.

67. XapakTepuCTHKa TEIUIOBOW CXEMbl: TEIUIOBOCIPUATHUSL B UCHAPUTEIBHON CUCTEME, SKOHOMal3epe U
naporeperpeBarese.

68. YcrnoBus ONTUMHU3ALIMK TEIIOBOM cxeMbl KOTia. TemmepaTypa NpOoAyKTOB CrOpaHMs Ha BBIXOJE U3
TOIKHU U TEMIIepaTypa yXOIsIINUX ra30B.

69. IIpumepsl TEMIOBON CXEMbl KOTJIOB C €CTECTBEHHOW IUPKYJIISAINEH U MPUHYAUTEIbHBIM JIBHKEHUEM
pabodero Tena.

70. IlousTue o0 3HEepreTuyeckoM ToruMBe. OpraHu4ecKoe u siIepHOE TOTLTUBO.

71. TorMBHBIE pECYpChl U TOIUTMBHO-dHEpreTHYeckuii 6ananc PO.

72. DneMeHTapHBIA COCTaB JHEPreTHUYECKOro TomiuMBa. PacdyerHble Macchl TomiuBa. Ilepecuer
3JIEMEHTApPHOI'0 COCTaBa C OJTHOM Macchl Ha APYTYIO.

73. OCHOBHBIE XapaKTEPUCTUKU FOPIOYEH MacChl HEPTETUYECKOT0 TOIUIMBA. TeruioTa cropaHus TOIINBA
U METO/JIbI €€ OIpeIeTICHUS.

74. MexaHu3M CKMTaHUs TBEPJOT0, Fa30BOr0 U XKHUAKOTO TOIUINBA.

75. VYcnoBHoe TomMBO. Brixon neryunx BemecTB. CBOHCTBa TBEpPAOrO TOPIOYEro OCTaTKa
HHEPreTUYECKOT0 TOILINBA.

76. XapakTepuCTUKH OajlacTa SHEPreTHYECKOTO TOIUIMBA. 30J1a, MUIAK, OYaroBble OCTATKH, HX
XUMHYECKHH COCTaB, TEMIIEPATYPHBIE XapaKTEPUCTHKHU.

77. BnaXHOCTh TOIIMBA 3HepreTHueckoro tommea. CoaepkaHue cepbl B ToruuBe. [IpuBeneHHbIE
BJIQ)KHOCTb, 30JIbHOCTb, KaK XapaKTEPUCTUKN YHEPTETUUECKOM LIEHHOCTH TOIUINBA.

78. Knaccudukanust 1 MapkupOoBKa YHEPTreTUIECKOTO TOTUIMBA.

79. MatepuanbHblii 6ananc npouecca roperus. Koadduuuentsr pacxona (n30bITKa) BO3yxa.

80. Onpenenenue pacxoja KUCIOPOaa U BO3AyXa JJIsi TOPEHUS.

81. CocraB u 00BEM NPOIYKTOB cropaHus. TeroBoil 6aaHC mpolecca TOpeHus. DHTAIbIMS BO3AyXa U
MIPOJYKTOB CrOpaHUsl.

82. lnarpamma sHTaNbIM - TEMIEpaTypa. Jucconnanns npogyKToB CropaHusl.

83. TeopeTnueckas n JEHCTBUTENbHAS TEMIIEPATYPHI TOPEHUS.

84. 'omoreHHoe U rereporeHHoe ropeHue. CKOpocTh peakuy TOPEHNU.

85. 3aBUCUMOCTB peaKIuu TOPEHUS OT TEMIIEPATYPBI, JABJIECHUS, COCTaBa TOPHOYEN CMECH.

86. CamoBoCIUIaMEHEHHE M BOCIUIaMEHeHHe Toproueil cmecu. CmeceoOpa3oBaHue, MOJIEKYJApHas U
TypOyneHnTHas n1uddy3un B MoTOKaX.

87. Kunetnueckasi, auddy3noHHas U NPOMEXYTOUHAas  OOJIACTH  TOpPEHUS.
PacnipocTpanenue miaMeHy B TOIJIMBOBO3AYIIHBIX TOTOKaX. IHTEHCHBHOCTH BBITOPaHUS TOIUIMBA.

88. Knaccugukanus, XapakTepUCTHKH U TIOKA3aTeNN TOIMOK JUIsl CKUTaHUS TOTLIHB.

89. Cxuranue ra3zoBoro TorumBa. Kiaccudukaius ropeisok Jyisi Ta30BOTO TOIUIMBA, pa3MEIICHHE
TOpEJIOK, BO3AYLIHBIE PETUCTPHI, 3aMlaJbHbIE yCTPONUCTBA.

90. OcHOBBI pacyeTa razoBbIX ropeyiok. CKUraHue ra3oBoro TOIUIMBA C HU3KOM M BBICOKOM TEIUIOTOM
CrOpaHUs.



O0pa3en 0usieTa Ko BTOpoii pyde:xkHoii atrectanun «KoTejbHbIe YCTAHOBKH M MAPOTreHEPATOPHI»
(5 cemectp)

MuHHUCTEPCTBO HAYKHU M BBICIIEro oopa3zoBanus PD
I'po3HeHCKUiT roCcyIapCTBEHHBIN HE(TIHON TEXHUYSCKUN YHUBEpCUTET UM. akaa. M.J[. MuinuoHImukoBa
WHCTUTYT 3HEpreTUKH
Kagpeopa «Tennomexnuxa u cuopasiuxay

Buaer Ne 1

Bropas DV6€)KH3H aTrrecranus

Juctumimna: «KoTejbHble yCTAHOBKY U MAPOreHepaTOpPbh)

1 | CtpykTypa ropsiero cjiosi TBEpJ0ro TOIUINBA.

2 | Cxuranne TBEPAOI'0 TOIINIMBA B KUIIAIICM CJIOC. CrnoeBoe CKUraHue TOILIMBA.

3 | MexaHH4eCKUe TOIKHU C LCIMHBIMHA PCIICTKAMMU.

3aB. kadeapoii «TermoTexHuKa u TUAPABINKA T.b. O3upbaeB

7.2 Bomnpocbl K _3a4eTry (5 cemectp) mo aucuumianne «KoreabHble YCTAHOBKM H

naporeHepaTopbn»

1. MecTo 1 poJib KOTEJIBHBIX YCTAHOBOK B CHCTEMax YHEProx03siCTBa NMPOMBIIIICHHBIX IPEIIPUATHHN.
CoBpeMEHHOE COCTOSIHUE KOTJIOCTPOEHUS AJIsl HY K/ IPOMBIIIJIEHHON TEIIOHEPIE€TUKH.

2. CocrosiHMEe W THepcneKTuBbl pa3Butus sHepretuku B PO. Ponp TOC u ADC B yAOBIETBOPEHUU
noTpeOHOCTEH CTPaHBI B JIEKTPUYECKON M TETUIOBOM SHEPTHUH.

3. OcHoBHbI€ TeHaeHIU pa3Butus TOC.

4. llonsTe KoTelabHAas YCTaHOBKA M €€ cocTapisoumue. VCTouHuKHM »HepruM Juisi KOTJIOB.
Knaccugukaiys HICTOUHMKOB SHEPTHH KOTENbHBIX arperaToB MPOMBIIIICHHBIX TPEANPUATHHA.

5. IlpupoaHble M HCKYCCTBEHHBIE TOIUIMBA. TE€ILIOBBIE OTXOABI TEILNIOTEXHOJOTHYECKHMX IPOLECCOB.
[TpomsblIIeHHbBIE U OBITOBBIE OTXOBI MPU MPOU3BOACTBE JIEKTPUUECKON U TEIJIOBON SHEPTUH.

6. KoTen kak UCTOYHUK 3arpsi3HEHUST OKPY KaroIIel cpebl. OOIIIe TEXHOIOTHIECKHUE CXEMBI KOTEIBHBIX
YCTaHOBOK IIPOMBIIUIEHHBIX IPEITPUATHI.

7. CxeMbl M OCHOBHBIE IPOLIECCHl IMPOM3BOJCTBA Iapa, BOAbI U JAPYTUX TEIUIOHOCUTENEH B KOTJIAX.
Oob1iee ypaBHEHHUE TEIJIOBOTO OalaHca KOTa.

8. HasnaueHue TemIOBOro M 3KCEpreTUYECKOro OajgaHCOB KOTeNbHOro arperata. HasHauenue
MaTepHalbHOro OajaHca mpoliecca rOpeHHst TOMIINBA.

9. Pacyer TeopeTuecku HEOOXOIMMOTO U JEHCTBUTEIBLHOTO PAacXOJ0B BO3yXa Ha CKUTAHHUE TOILJIMBA.
Pacuyer BbIXOAa 1 cocTaBa MPOyKTOB FOPEHNUS TOILIIUBA.

10. MarepuanpHble O6anaHCchl pabOYMX BEIIECTB B KOTEIbHOM arperate. OO0Iiee ypaBHEHHE TEIUIOBOTO U
JKCEpreTHvYecKoro OansaHnca Kotia.

11. Pacnosaraemass u moje3HO 3arpadyeHHas Teriora. [loTepu TemnoTsl B KOTEJIBHOM amnmapare M Ux
onpenenenue. Temnosoit KIIJ kotna.

12. Camonotpebnenue sHeprun u sHeprernueckuii KIIJ[ xoTenmpHONW yCTaHOBKH. DKCEpPreTHYECKUI
OajaHc KOTa.

13. Okceprernueckuit n termwmoBod KIIJ[ xotna. Ilytn cHmkeHus noreps TemoThl. BinsHue Harpy3ku
KOTeJbHOro arperara Ha temsosoi KII/I.

14. IlpuHuunuanbHbIe CXEMBI IAPOTYPOMHHON AJIEKTPOCTAHIIUK HA OPTaHUYECKOM TOTLIUBE.

15. IlpyHIMTIHATIEHBIE CXEMBI TAPOTYPOMHHOM JEKTPOCTAHIIUU HA SEPHOM TOIUIMBE.

16. KoTenbHble yCTaHOBKHM IPOMBIIUIEHHBIX MNPEANPUATHNH U OOBEKTOB >KUIMIIHO-KOMMYHAJIbHOIO
xo3giictBa (OKKX) kak »31eMeHTHl TEIUIOTEXHOJIOTMYECKHX CHCTEM IPOU3BOJACTBA TEIUIOBOW U
IIEKTPUYECKON SHEPTUH.

17. MecTo KOTenbHON YCTaHOBKHM M IaporeHepartopa B TexHojorumueckoi cxeme TOC u ADC. Cxemsl
KOTEJIbHON YCTaHOBKH B KOMIIJIEKCE CO BCIIOMOTaTEJIbHBIM 000y I0OBAHUEM.



18. CxeMbI aporeHepaTOpHO YCTAHOBKM B KOMIUJIEKCE CO BCIIOMOTATENbHBIM 000pyaoBaHueM. Cxembl
TEHEPALMH [apa U XapaKTEPUCTUKA ITPOLIECCOB FE€HEPALIMH.

19. OcobeHHOCTH M KOHCTPYKTHUBHOE O(GOPMIICHHE MAPOBBIX KOTJIOB MPSIMOTOYHOIO JACUCTBHS, C
€CTECTBEHHOW LIUPKYJISAIUCH.

20. OcoOeHHOCTH W KOHCTPYKTHBHOE O(OpMIICHHE MAapOBBIX KOTJIOB MPSMOTOYHOIO JEHCTBUS, C
MPUHYIUTEIbHON LIUPKYJISIIACH.

21. TTapoBOASHOM, TOIUIMBHBIN, Ta30BbI M BO3MYLIHBINA TpakThl. Kilaccudukamus mapoBbIX KOTJIOB H
00JacTy UX MPUMEHEHHUSL.

22. CocrtaB razoobpasHoro TtorumBa. Knaccudukamus roprounx ra3oB. Termnodusnueckne CBOWCTBa
ra3000pa3HOro TOIIMBa. Pa3BeTBIICHHBIE LETTHBIC PEAKIIUH MIPH CKUTAaHUH T'a3000pa3HOTo TOIIMBA.

23. I'oproune 351eMEHTHI TOILUIUB U OCHOBHBIE peakiuu. CocTaB IPOAYyKTOB CTOpPaHUs, TEOPETUUECKUE U
peanbHble 00beMbl. [I0Ar0TOBKA K CKUTAHUIO Ta30BOTO TOILIMBA: TPAHCIIOPT, XpPaHEHHUE, TTOI0TPEB.

24. IlpuHumMnbl opraHU3alUU  CXKHUraHus ra3oo0pasHoro TtormimBa. (OCOOEHHOCTH — CKUTAHUS
ra3000pa3HbIX TOIJIMB C BBICOKOW M HU3KOW TETJIOTOW CrOpaHHSL.

25. OcobeHHOCTH M XapakKTepucTuku (akena mpu 1udPpy3noHHOM, KHHETHYECKOM M AU Y3HOHHO-
KMHETUYECKOM IPHUHLMIIAX OpPraHU3alliy C)KUTaHMs TOIUIMBA. Y CTOWYMBOCTh U CTaOMIIM3alUs TOPEHUs
ra3oBOro TOIUIMBA.

26. Knaccudukamusi ra30BbIX TOpenoK. [IpuMepbl Ta30BBIX TOPENOK, peaan3yromux Iu(Qy3HOHHBIH,
KHUHETUYeCKu ©u Iu(dPy3MOHHO-KMHETUYECKUH MPHUHLMUIBI CKUTaHUA ToIuMBa. JlamMuHapHbId U
TypOyJeHTHBI (akensl. CpbIB, OTPBIB M MPOCKOK IIaMeHH. M3mydeHuwe rasoBoro ¢akena. OCHOBBI
METOJMKHU PacyeTa ra3oBbIX rOPEIIOK.

27. Kuakoe TOmMBO (Ma3yT) A KOTENBHBIX ycTaHOBOK. Kiaccudukarus masytoB. Temnodusnueckue
CBOMCTBa Ma3yTOB.

28. OCOOEHHOCTH W MPUHIMIIBI OPTaHU3AIUU CKUTAHUS KUIKOTO TOIIMBAa. OCOOEHHOCTH CXKUTAHUS
XKHUJAKOTO TorMBa. Mexanusm mpotecca. CriocoObl pacnbUTUBaHUS KHUIKOTO TOTLIHBA.

Tonku u1s C)KUraHust )KUAKOTO TOIUIMBA U UX XapaKTEPUCTHUKHU.

29. Knaccudukanus  CIOEBBIX TOMOK. MexaHudeckre (OpPCYHKH, (OPCYHKH C PacHbLIMBAIOIIECH
cpenoi, KoMOMHUpOBaHHbIE GopcyHKHU. DAaKTOPHI, BIUSIONINE HA PACIIBLI TOIIMBA B (OPCYHKAX.

30. KomOuHuMpoBaHHe Tra30-Ma3yTHbIE TOpelKHd KOTIOB. Kraccupukanus U CXembl paclbUITMBaHUS
XKHUAKOro TornBa. KoHCTpyKIMu Ma3yTHbIX (opcyHOK. Ma3zyTHbIe, KOMOMHUPOBAHHbIE TOPEIIKH.

31. Dkcrutyatanusi U peKuMbl pabOThI: 0COOEHHOCTH COKUT'aHUS CEPHUCTBIX Ma3yTOB, Majible M30BITKU
BO3/lyXa, UCIIOJIb30BaHKE MPUCA/IOK, PELUPKYJIALINS Ta30B.

32. IlpenoTBpamieHre BpeIHBIX BBIOPOCOB. Bompockl sKCIUTyaTallul U OXpaHa TpyJda MPU CKUTAHUU
KHUJIKOTO TOIINBA.

33. Bujsl TBepAbIX TOMIMB (Yroib, Topg). CocTaB TBEpAOro TOIIMBA U €T0 TEIIOPHU3NUECKUE CBOICTBA.
[lonroroBka K CKWraHWIO TBEPAOrO TOIUIMBA: TPAHCIOPT, pa3rpy3Ka, XpaHEHUe, Mmojada K KOTIYy.
[IpuHUIMIIHATBEHBIE CXEMBI C)KUTaHMSI TBEPIOTO TOIUIMBA.

34. IlpuHIMOMATbHBIE CXEMbI CKUTAHUS TBEPIOTO TOIUIMBA. TOMKM JUIsl CXKMTaHUSI TBEPJOro TOIIMBA B
wioTHOM cnoe. Kiaccudukanus crnocoO60B CXHUraHus TBEpAOro TOIJIMBA B TOINKAX KOTEIbHBIX
arperatoB. MexaHN4ecKHe TOMKH C LIETTHBIMU pelIeTKaMH.

35. Cxxuranue TBEpIOTo TOIUIMBA B KumsiieM cioe. CioeBoe cxuranue Torniausa. CTpyKTypa ropsiero
CIIOSl TBEPJIOTO TOIIMBA. XapaKTEPUCTUKU IIpolecca TOpeHUs. XapaKTEpPUCTUKHU CIOEBBIX TOIMOK U
OCHOBBI UX pacyera.

36. Tonku it (hakenbHOTO CKUTAHUS YroJdbHOM NbutH. C)KWTaHWE TBEPJOTO TOIJIMBA B MBUICBHIHOM
cocTostHUM. [{MKIIOHHBIE M BUXPEBBIE TOIKHU.

37. Tonku ¢ TBEPABIM U KUIAKUM IUIAKOYJAJICHUEM. ['OpenaKH Il CHKUTAHUSI TBEPAOTO MBbUIEBUIHOTO
ToruiBa. CXeMBbl paclonokeHUs TOPEIOK B TOIKE.

38. Tonku Juis C)KUTaHWs YrOJIbHOM MBUIN C TPAHYJIMPOBAHHBIM NUIAKOYJAJICHUEM. BinsHNe BIa)KHOCTH,
30JIbHOCTH, BBIXO/IA JIETYUUX U TEIUIOTHI CTOPAHMsI TOIUIMBA Ha KOHCTPYKIUIO TOTIOYHON KaMepBbl.

39. MaTtemaTnyeckas MOJEIb TOPEHUS YTOJIBHOM MTBUIH.

40. BpiOop U pacyeTHblEe XapaKTEPUCTUKHU TOMOK JJSl CXKUTaHWsA YroiabHOW mbuth. Cymika W pa3Mol
TOIJIMBA, OCHOBHBIE CUCTEMBI MbLICIPUTOTOBIEHUA. CylIKa JbIMOBBIMU Fa3aMH.

CBolicTBa M XapaKTEPUCTUKH YTOJIbHOM NMBUIH. 3aKOHOMEPHOCTH pa3MoJia.



4]1. Cxembl MBUICIPUTOTOBJICHUS. BBIOOp ONTHManbHON cTemeHuW pa3mona TorumBa. OCHOBHBIE
TpeOoBaHUs TpaBmiI TexHUYecKO# 3kcruryartanuu (I1TD) mpu1enpuroToBUTEILHBIX YCTAaHOBOK. BiusiHue
XapaKTepUCTHUK TOILTUBA HA BBIOOP CUCTEMBI MBUICTTPUTOTOBIICHHS.

42. MenbHHULIBI A7 pa3MoJjia TOIUIMBA X KOHCTPYKLMU: IIapoBasi, OapabaHHas MeJbHHUIA, LIapoOBas U
BaJIKOBAsi CPEHEXO/IHBIE MEJIbHULIBI.

43. MenpHunpl AN pa3Moia TOIUIMBA HMX KOHCTPYKIMHU: OBICTPOXOJIHAS MOJOTKOBAas MENbHHUIIA,
MEJbHUIIA—BEHTUIISITOP.

44. [1puteyroJibHbIE TOPEJIKU U UX paciosoxeHne. CKOpOCTH NEPBUYHOIO U BTOPUYHOTO BO3AYyXa.

[Tyt uHTEeHCUUKALIUU CKUTAHUS TBEPJOrO TOILIUBA.

45. Borpocsl 0XpaHbl Tpyna MpH padoTe KOTEIbHBIX YCTAHOBOK HA TBEPJOM TOIUIMBE.

46. TennoBble cXeMbl KOTEIbHBIX arperaTtoB, pa0OTaIOIIMX Ha Ta3e, MazyTe, TBEPAOM IbUIEBHUIHOM
TOIUIMBE, OTXOAILIMX I'a3aX TEXHOJIOIMUECKUX arperaTos.

47. IlaponeperpeBareny KOTJIIOB M CXEMbl MX BKIIFOUEHHS B Ta30BbIM TpakT.MeTonbl peryaupoBaHUs
TEMIIEpaTypbl IIEperpesa mnapa

48. KomnoHoBKa naporneperpeparesnei, BIUsSHUE Ha Hee TapaMeTPOB I1apa U XapaKTepUCTUK TOILIUBA.
49. KoHBEKTUBHbIE HCIAPUTEIbHBIE MOBEPXHOCTU HArpeBa W NapONEperpeBaTeiu; paAuallMOHHbIE U
IIMPMOBBIE MTAPOIIEpPErpeBaTeNu yCIoBHs pabOThl MeTaia Tpyo

50. UyryHHble U CTaJIbHbIE BOJSHBIE SKOHOMAaW3€epbl KOTJIOB W HMX BKIIOUEHUE B IUTATEIbHbIE
MarucTpaJid: TUIIbl, KOHCTPYKIIHS, KOMIIOHOBKA, PACIIPEAEICHUE TEMIIEPATYPHBIX HAIIOPOB.

51. PexkynepaTuBHbIE M PEreHEPATUBHBIE BO3AYIIHBIE MOJOIPEBATENU. TEXHUKO-3KOHOMUYECKUE
Ipezelibl I0I0IPEBA BO3/AyXa BOJbI, Ta3a.

52. Husko- u BbICOKOTEMIIEpATYpHasi KOPPO3UU MOBEPXHOCTEHN HarpeBa U METO/bl UX YMEHbIIEHHUS. 63.
Mexanu3m oOpa3oBaHusl oOTioKeHuH. OuncTka TMOBEPXHOCTeW HarpeBa. AOpa3uWBHBI H3HOC
IIOBEPXHOCTEN Harpesa.

53. Ha3naueHue orpakJaeHuil ra30X00B KOTjIa U TpeOOBAHUS K HHUM.

54. KoHcTpykiiun 0OMypOBOK OCHOBBI pacueta. HasHaueHne 1 KOHCTPYKIIMH KapKaca.

55. XapakTepucTuKa TEIIOBOM CXEMbl: TEIUIOBOCHPUATHS B UCIAPUTEIBHOM CHCTEME, SKOHOMa3epe U
raporneperpeBaree.

56. VYcnoBuss paboTel MeTa/ula KOTJIOB, pacueT Ha MPOYHOCTb. ODKCIUTyaTallUOHHBIM KOHTpPOJIb 3a
METaJUIOM.

57. YcnoBus ONTUMHU3ALNN TEIUIOBOM CXeMBbl KOTiIa. TemnepaTypa NpOAyKTOB CrOPaHMs Ha BBIXOJAE U3
TONKHU U TEMIIepaTypa yXOSIIUX I'a30B

58. IIpumepsb! TEMI0BOM CXEMBI KOTJIOB C €CTECTBEHHOW LIUPKYJISALUEN U MPUHYIUTENbHBIM IBUKEHUEM
pabouero Tena.

59. DnemeHTapHBIM COCTaB DJHEPreTHUUYECKOro ToluMBa. PacderHele Mmaccsl TomuBa. Ilepecuer
3JIEMEHTApPHOIO COCTaBa ¢ OJHOW MAcChl Ha IPYTYIO.

60. OCHOBHBIE XapaKTEPUCTUKN FOPIOYEN MACChl SHEPTETUYECKOrO TOIUINBA. TemIoTa cropaHus TOIUIMBa
1 METO/IbI €€ OIpeIeTICHUS.

61. VYcnoBHoe TtomnmBo. Brixon neryunx BemecTB. (CBOWCTBA TBEPAOrO TOPIOYEr0 OCTAaTKa
HHEPreTUYECKOro TOIIMBA. XapaKTepUCTHKU Oajutacta HHEPreTMYecKoro TOIIMBA. 30Ja, LAk,
OYaroBbI€ OCTaTKH, UX XUMHUUYECKUH COCTaB, TEMIIEPATYPHBIE XapaKTEPUCTHUKH.

62. BnaxHocTe TOmmMBa dHeprerndeckoro TtorumBa. CoaepkaHuwe cepbl B TomunBe. lIpuBeneHHBIE
BJIQ)KHOCTb, 30JIbHOCTb, KaK XapaKTEPUCTHUKN IHEPTETUUECKOM LIEHHOCTH TOIUINBA.

64. Knaccudukanus 1 MapkupoBKa SJHEPTETHIECKOTO TOTUIHBA.

65. MartepuanbpHblii 6ananc npouecca roperus. Koadduuumentsr pacxona (n30bITKa) BO3yxa.

OoOpa3sen OusteTa K 3a4eTy 0 JMCHUILIMHE

MuHHUCTEPCTBO HAYKHU M BBICIIETro oOpa3zoBaHus PD
I'po3HeHcKnil rocyAapcTBEHHBINH HETIHOW TEXHUUECKUH YHUBEPCUTET UM. akaa. M.J[. MuutmoHIIKoBa
WHCTUTYT 3HEpreTUKH
Kadgpeopa «Tennomexnuxa u cudpagiuxay

Jucrunnmna KoTeJbLHble YVCTAHOBKH M NAPOreHEePaATOPhI

Cemectp - 5




I'pynna J0I1-26

BuaerNe 1 (x 3aueTy no AMCLMILIIMHE)

1. | Ha3naueHue TEIUIOBOIO U SKCEPreTUICCKOro 0aJaHCOB KOTEIBLHOTO arperara. Haznauenmne
MaTCpHAJILHOT'O Oananca IIponecca ropCHus TOIJIMBA.

2. | OcoOGeHHOCTH U KOHCTPYKTHBHOE 0(hOPMIIEHHE MAPOBBIX KOTIOB MPSIMOTOYHOTO JIEHCTBUS, C
NPUHYJIUTEIbHOU IUPKYJISIITUCH.

3. | Ocobennocty u IMPUHIUIIBI OpraHu3alu CXKHUIdaHHUA KHAKOI'O TOILIMBA. Ocobennoctu
C)KUTaHUS JXKHUIKOrO ToIImBa. MexaHu3m rmpouncecca. CnocoObl paclbllInBaHUA KUAKOT'O
TonIMBa. TOIKH AJI COKUT'aHWSA )KMJAKOI'O TOIINIMBA M UX XAPaKTECPHUCTUKH.

4. PeKyHepaTI/IBHLIe 1 PEreHCPaTUBHLIC BO3AYIIHBIC ITIOAOIPCBATCIIN. TexXHUKO-2KOHOMHYECKHE
MpCaciibl IOJOIPEBA BO3AYyXd BOJLI, I'a3ad.

3aB. kadeapoii
«TennoTrexHuka v rupaBInKay T.b. O3upbaes

Bomnpocsl K nepBoii pyoeskHo# aTTecTamun_(6 cemecTp)

1. OcoOEHHOCTH CHKUTAHMS JKHNJIKOI'O TOIIMBA. Mexanuszm Imponuecca C)KUraHnus XUAKOI'O TOILIMBA.
2. CrocoOsl pacnblUIMBaHUSA XUAKOI'O0 TOILJIMBA. Tonku JJId COKUTaHUs JSKHIAKOI'O TOIIJIMBA M HX
XapPaKTCPUCTHUKHU.

3. Knaccugukanus cI0eBbIX TOMOK. XapaKTEepUCTHUKU Ipolecca TOPEeHMs TOIUIMBA.

4. Mexanunueckue GpopcyHKH, GOPCYHKH C paclblIMBarOIIe cpeioif, KOMOMHUPOBAaHHbBIE (POPCYHKH. 5.
5. @axTophl, BIUSIOLIME HA paclbul TOIIMBa B ¢popcyHkax. KoMOMHMpoBaHUE ra30-Ma3yTHBIE TOPEIKU
KOTJIOB.

6. Tonku nns cxUraHus TBEpAOro TOIUIMBA B IUIOTHOM cioe. Kiaccudukarus cnocoOOB CKUTaHUS
TBEPAOI0O TOIJIMBA B TONKAX KOTEJIBHBIX arperaTos.

7. MexaHn4yecKkue TONKH ¢ [EeMHbIMU pereTkaMu. CKUranue TBEpI0ro TOIUIMBA B KUIISILEM CIIOE.

8. CnoeBoe cxxkuranue TtorumBa. CTpyKTypa TOPSILEro CJIOS TBEPAOTO TOIUIMBA. XapaKTEPUCTUKH
nporecca ropeHusi. XapakKTepUCTHKHU CIIOEBBIX TOIOK M OCHOBBI UX pacueTa.

9. Tonku JJIsL q)aKeJ'ILHOFO C)KMI'aHHUA erHBHOf/'I nen. CoKuranme TBCPAOTrO TOIVIMBA B NBLJICBUJIHOM
COCTOsIHHH.

10. LIuKI0HHBIE U BUXPEBBIE TONKU. TONKY € TBEPABIM M KUAKUM IIJIAKOYJAIECHUEM.
11. I'openku uist C)KATaHUs TBEPAOTO MBUIEBUIHOTO TOTUIMBA.

12. CxemMbl pacoioKEeHHs TOPEJIOK B TONKE. TONKY AJis CKUTAHUS YTOIBHOU MBLIN C TPAHYJIUPOBAHHBIM
[JIAKOYy 1aJICHUEM.

13. BnusiHue BIaXHOCTH, 30JbHOCTH, BBIXOJIA JIETYYMX U TEIUIOTHI CTOPAHHUS TOIUIMBA HA KOHCTPYKIIUIO
TOIIOYHON KaMepHI.

14. MaremaTudeckas MOZAENb TOPEHUS YTOJNBbHON MbUTH. BBIOOp M pacyeTHble XapaKTEPUCTHKU TOMOK
JUISL CKUTAHUS YTOJIBHOM MBUTH.

15. IIsIneyroapHble TOPEJIKH U UX pacnoiokeHue. CKOpOCTH IEPBUYHOIO M BTOPUYHOT'O BO3AYyXa.
Oco0eHHOCTH U OpraHu3alys CKUTAHHS PA3JIWYHBIX MPOMBIIUICHHBIX OTXOIOB- Ta30BbIX, KUIKUX U
TBEP/bIX.

16. CpaBHUTENBHBIN aHATIN3 PA3TUYHBIX TOIOK.



17. PerynupoBaHue ropeHust P CXKUTAaHUU )KUJKOTO, TBEPAOTO M ra3000pa3zHOro TOIUIUBA.
18. OxpaHa TpyJa npu SKCILUTyaTalluu MbUIEYTOJIbHBIX TOMOK.

19. TennoBble CXeMbl KOTEIBHBIX arperaToB, padOTarOIIMX Ha rase, Ma3yTe, TBEPJIOM IbLJICBHIHOM
TOIUIMBE, OTXOASAIIMX Ia3aX TEXHOJIOIMYECKUX arperaTos.

20. TlpuHIMIT KOMIIOHOBKH MOBEPXHOCTEH HarpeBa Mo XOAy HPOAYKTOB cropanus. [lapooOpasyroriue
IIOBEPXHOCTU HarpeBa. KOHCTpYKIMM TOMOYHBIX 3KPaHOB.
21. Cxembl BKJIIOYEHUS IaHENEH SKPaHOB, YCIOBUS MX pabOThl. MeTOJbl MOBBIIICHHE HAJACKHOCTH
TOIIOYHBIX 3KPaHOB.
22. KOHBEKTUBHBIE HCIApUTEIbHBIC IOBEPXHOCTH HArpeBa M IApOIEpErpeBareiy; paAuallMOHHBIE U
IIMPMOBBIE TAPOTIEPETPEBATENN YCIOBUS PabOTHI MeTasuIa TPYO.
23. KoMIioHOBKa napomneperpeBaresieii, BIMsSHUE Ha Hee MapaMeTpoB IIapa M XapaKTEPUCTHUK TOILIUBA.
24. IlaponeperpeBareia KOTIOB U CXEMbl MX BKJIIOUEHHUS B Ta30BbI TpakT. MeToabl peryaupoBaHUs
TEMIIEPATyPhI IIEperpeBa napa.
25. YyryHHble U CTaJbHbIE BOJSHBIE AKOHOMal3epbl KOTJIOB M MX BKIIOUEHUE B IUTATEIIbHbBIE
MarucTpaJid: TUIIbl, KOHCTPYKLUS, KOMIIOHOBKA, PaCIpPele]ICHHE TEMIIEPATyPHBIX HAIIOPOB.
26. PexyneparuBHbIE U pereHepaTHBHbIE BO3JYIIHbIE IOJOrpeBaTeNd. TEeXHHUKO-3KOHOMHUYECKUE
IIpeiessl IOIOrpeBa BO34yXa BObL, Ta3a.
27. Hu3Ko- 1 BBICOKOTEMIIEpATypHAsi KOPPO3UU TOBEPXHOCTEN HarpeBa U METO/Ibl UX YMEHbIIEHUSI.
28. Mexanu3m oOpa3oBaHusi OTIOXKeHHH. OuucTKka MOBEepXHOCTEeW HarpeBa. AOpa3WBHBIA H3HOC
IIOBEPXHOCTEN Harpesa.

29. Ha3HaueHHe OrpaxJeHUi ra3zoxoJ10B KoTjia 1 TpeboBaHus K HUM. KoHCTpykunu 0OMypOBOK OCHOBBI
pacuera.

30. Ha3HaueHue M KOHCTPYKLMM KapKaca. YcClIoBHs paOOThl MeTalja KOTJIOB, pacueT Ha MPOYHOCTb.
DKCIUTyaTallMOHHBINA KOHTPOJIb 32 METAJJIOM.

31. XapakTepucTHKa TEIJIOBOH CXEMbI: TEIUIOBOCIIPUATHS B UCHAPUTENIBHON CHUCTEME, IKOHOMaN3epe U
raporeperpeBaree.

32. YcnoBus ONTUMHU3ALUHU TEIUIOBOW CXEMBI KOTJIA.

TemnepaTypa IpoAyKTOB CTOpaHUs Ha BBIXOJIE€ U3 TONKHU U TEMIIEpaTypa yXOASIINX ra30B.

33. IIpumepsbl TEMIOBOM CXEMBI KOTJIOB C €CTECTBEHHOW IIUPKYJISALUEN U MPUHYIUTENbHBIM IBUKEHUEM
pabouero Tena.

34. TemuoBoil OamaHc W TemmepaTypHbli ypoBeHb Tomnku. TerooOmeH B Tomnke. Ilamarommii u
3¢ PEeKTUBHBIN TETJIOBOM MOTOK.

35. TemuoBble XapaKTEPUCTUKU HACTEHHBIX SKpaHOB. CBfA3b TEMJIOBOM pabOTHl TONKU C BUJIOM U
XapaKTepUCTUKAaMH C)KUTAEMOT'0 TOILJIMBA.

36. M3nydarenbHast cnocoOHOCTh (akenma. BpiGop TemmepaTypbl HpOIYKTOB CrOpaHHMsS Ha BBIXOJE
TOIIOYHON KaMepHI.

37.BbI60p KOHEUHOT0 OXJIaX/I€HUS ra30B B TONKe. Pacyer TemooOMeHa B TOMOYHOM KaMepe.

38. MeTtonuka pacuera TermioooMeHa B Tonke. JIydnucTelil TemiooOMeH B ra30x0/1ax KoTJa.

39. TennooOMeH B MOJTypaHallMOHHBIX M KOHBEKTUBHBIX TOBEPXHOCTSAX Harpena.

40. Kosdduuuentsl Temonepesaud U BbIOOp ONTUMAIbHOM CKOPOCTU MPOJIYKTOB CrOpaHHs B
KOHBEKTHBHBIX ra30X0/1aX.

41. Metoauka pacyera KOHBEKTHMBHBIX IOBEPXHOCTEH HarpeBa. PacmpeneneHue TErIoBOCHPUITHI
MEXJly IOBEPXHOCTSIMH Harpesa.

42. OcoOeHHOCTH pacrpeieseHus] TEIUIOBOCIPUSATHI B NPSIMOTOYHBIX KOTJIaX JOKPUTHUECKUX U
CBEPXKPUTHYECKHX [TapAMETPOB.

43. ntencuduxaius paguallMOHHOTO U KOHBEKTHBHOI'O TEIJI0O0OOMEHa B 3JIEMEHTaxX KOTJIa.

44. PacnpeneneHue TEMJIOBOCHPUATHH MEXIY IOBEPXHOCTSMU HarpeBa. [eXHHKO-3KOHOMHYECKUN
BBIOOD OXJIAXK/IEHUS T'a30B B KOTJIE.

45. 3agaun 1 NOCIEN0BATENBHOCTD KOHCTPYKTOPCKOTO M [IOBEPOYHOTO PacyeToB KOTJIa.

46. MeToauka nMpoBeIeHUs TEILUIOBOrO pacuyeTa KOTjia ¥ €ro 3JeMeHTOB Ha DBM.

47. I'mapoiMHaMUKa U HaJIEKHOCTh pabOTHI JIEMEHTOB KOTJa. OCHOBHBIE YPaBHEHUS THIPOJANHAMUKH U
TEINIO0OMEHa BOAOHANOPHOro TpakTa. OCOOEHHOCTM  THMAPOJMHAMUKU CHUCTEM C €CTECTBEHHOM
LUPKYJISIUCH.

48. XapakTepucTHKa MOTOKOB pad0UYUX TEJl, UX PEKUM U CTPYKTYypa.



49. Knaccudukaiys ucrapuTeIbHbIX CUCTEM KOTJIOB. TemmnepaTypa cTeHKU TPYObl U €€ 3aBHCHUMOCTD OT
pa3IUYHBIX YCIOBHI 000TpeBa.

50. OCHOBBI METOIMKH pacyeTa IPOCTHIX U CIOKHBIX KOHTYPOB LIUPKYJIALIUU.

TemnnoBas u runpaBinyeckas HEPaBHOMEPHOCTb B 000rpeBaeMbIX TpyOax MOBEPXHOCTEH Harpesa.

51. Kpusucsl TermnooOMeHa B mapooOpasyromux Tpyoax. 3acToil U ONMpOKUbIBAHNE HUPKYJIISIUN

52. I'maponuHaMuKa CUCTEM C IPUHYIUTEIBHBIM IBHKEHUEM TEIIJIOHOCUTEIIS.

53. I'mapoauHamuueckas HEYCTOMYMBOCTb M €€ ycTpaHeHue. Ilynbcanus motoka M Mepel 1O €€
yCTpaHeHuo. [ uapoguHaMudeckas yCTOMYMBOCTh IOTOKA B TpyOax.

54. YpaBHUTEIbHOE U PErYJIUPOBOUHOE MIaiidoBaHue. ['napaBinuyeckas XapakTepuCcTUKa MHOTOTPYOHBIX
CHCTEM.

55. TeruoBas M THUApaBIMYECKas pa3BepTKa. [MapoaMHaMHKa HMCIAPUTEIBHBIX CHCTEM KOTJIOB C
€CTECTBEHHOM LIUPKYJISLUEH.

56. Meronuka pacyera, THUAPABIMYECKUE XAPAKTEPUCTHKU IIPOCTOTO U CIOKHOTO KOHTYpPOB
LUPKYJISALIY.

57. ObecrnieueHre HAAEKHOCTH €CTECTBEHHOM WMPKYJALUMHU. PeXuM, CTpYKTypa U XapaKTepUCTUKU
ITIOTOKA NIaPOBOJSHON CMECH.

58. CxeMbl OpraHu3anyy JBUKEHHS BOJBI U IAPOBOISHON CMECH.

59. I'mapoanHaMuKa BOJOTPEHHBIX KOTJIOB, 3KOHOMA3epoB 1 aponeperpeBareiei.

60. Ilopsimox ruapaBIMYECKOro pacuera KOTJIOB C €CTECTBEHHOM M NPUHYIUTEIBHOM LUPKYJIALUEH.
I'mapaBamyeckuil pacder KoTia.

Oo0pa3sen Oustera k nepBoii pyodexnoil arrecranun «KorejibHbIe yCTAHOBKH U MAPOTreHEPATOPbI»
(6 cemectp)

MWUHHCTEpCTBO HAYKHU ¥ BEICIIETO 00pa3oBaHus PD
I'po3HeHCKuil rocynapcTBEHHBII HEDTSIHON TeXHUIECKUI YHUBEpCUTET UM. akaa. M.Jl. MuinoHIKoBa
WHCTUTYT SHEPreTUKU
Kadgpeopa «Tennomexnuka u euopasiuxay

Buiaer Ne 1

IIepBas DV6€)KHa$I aTTeCTanus

Huctumnnuna: «KoTejbHbIe YCTAHOBKH M MAPOreHePaTOPbD) 6 cemecTp

1 qyr}IHHI)IC U CTAaJIbHBIC BOISHBIC 3KOHOM&I713€pbl KOTJIOB U HUX BKJIIIOYCHHE B INTUTATCIBHBIC
MarvucTpajin: TUIIbl, KOHCTPYKIUA, KOMIIOHOBKA, paCIpCACICHUEC TCMIICPATYPHBIX HAITIOPOB.

2 | KommoHoBKka napomneperpeBaTelieil, BIUSHUE HAa Hee TapaMeTpPOB Mapa U XapaKTePUCTUK
TOTIJINBA.

[IpyHIIMIT KOMIIOHOBKM TIOBEPXHOCTEW HarpeBa MO XOAYy MPOAYKTOB CrOpaHMS.
[Tapoo6pa3ytonue moBepXHOCTH HarpeBa. KOHCTPYKIIMK TOMOYHBIX SKPAHOB.

3aB. kadenpoit «TernmoTexHuka 1 THIPABINKA» T.b. D3upbaen

Bonpocsl k0 BTOpOoi py0exHoi aTtTecTanuu (6 ceMectp)

1. AspormHamMuKa TOTKH. A3pOJMHAMUYECKHE CONPOTUBIIECHUS Ta30BO3AYIIHOTO TPAKTa U CIIOCOOBI MX
IIPEOI0JICHHSL.
2. CxeMbl ra30BO3AYLIHBIX TPAKTOB KOTJIOB. TepMOXUMUYECKHE NTPOLIECCH] B Ta30BOM TPAKTE.

3. OCHOBEI MCTOJHUKH paCyY€TOB BO3AYIIHOI'O X JBIMOBOI'O TPAaKTOB KOTJIA.

4. Haznauenue v npuHIMN paboThl I5IMOBON TPyOBl. BBIOOp BEeHTMIISITOpA U IBIMOCOCA.



5. OcHOBBI peryaupoBaHMsS pacxofa Bo3ayxa Ha ropeHue. Llenmu, 3amaum ©  MeToAMKa
a’pOJMHAMUYECKOI0 pacyeTa KOTeJIbHOW yCTaHOBKH.

6. Boma kak HMCXOJHOE TEXHOJOIMYECKOE CBIPbE Il KOTEIbHOH YCTaHOBKH, TEIUIOHOCHTEIb U
OXJIQXKIAIO1Ias cpeia JUIsl TeIIO-TEXHOJIIOTHYECKHUX arperaToB MpOMIPEANPUATHH.

7. Iloka3zarenu kadectBa Bojbl. CocTaBbl NPUPOAHBIX BOJ. TpeOoBaHMs K MUTATEIBHON BOJIE.
HopmupoBaHue 4yuCTOTBI BOABI Ul KOTEIbHBIX YCTAaHOBOK. TpeOoBaHMs, MpeAbsABIseMble K KaueCTBY
MMUTATEIBLHOM BOJBI U IIapa.

8. BnusHue 3arps3HeHuil Ha paboTy o0OopynoBaHMsA. VICTOYHMKM 3arpsi3HEHHs NUTATEIbHOM BOJBI
3aKOHOMEPHOCTH 00pa3oBaHusl OTIOXKEeHHH. OOjacTu OTIOKEHHH B HApOBOJSHOM TpaKTe KOTJIOB
cBepxkputuueckoro aasiaenus (CKI).

9. OcHoBHBIE cXeMbl 00pabOTKM mnHTaTeNbHOW BOJBL. OuMCTKAa BOABI METOJAMM KOAryJsiLud U
M3BECTKOBAHMUS.

10. Ouuctka BoAbl QuiubTpoBaHHeM. OOpaboTKa BOABI METOJAaMM HOHHOIO OOMEHa M CXEMbI
KaTHOHUTOBBIX YCTAaHOBOK. TepMudeckoe 00eccoTuBaHUE BOJBI.

11. Ynanenue u3 Bojibl pacTBOPEHHBIX I'a30B. OOpabOTKa BOABI CUCTEM OXJIAXKACHUS.

12. UcTOYHHKH, COCTaBBI M XapaKTEPUCTUKU CTOYHBIX BOJ Mpeanpustusi. O4ncTKa CTOYHBIX BO/I.

13. ®u3nKOo-XUMHUYECKHUE MTPOLECCHI ITPU FeHEpaLuy Iapa U3 NUTaTeIbHON BOIbI.

14. MexaHu3M ¥ MpoLecchl 00pa30BaHUs HAKUIIHK U KOPPO3UHU HA TOBEPXHOCTH HArpeBa.

15. Boanslit pexum komioB. CtyneHuaTtoe ucnapeHnue. [IpoayBka B KoTiax. 3aaul BOJHOIO PEXHUMA.
16. Boanslii pesxxuMm O6apabaHHBIX KOTJIOB. MeTobl BEIBOA TpuMeceit u3 nukia Ha TOC.

17. Boaublil pexuM NpSMOTOUYHBIX KOTJIOB. be3HaKUIHbIN BOAHBIN peskuM 6apaOaHHBIX KOTJIOB.

18. CouneBoit OanaHc nukiia ¢ 0apabaHHBIM U IPSMOTOYHBIM TAPOBBIM KOTJIOM.

19. Mero/ibl MOJIy4YEHUS] YUCTOTrO Mapa. ABTOMAaTHYECKOE PEryJMpOBAaHHE COJIECOJEPHKAHUS KOTIOBOU
Boabl. TpeboBanus k kauecTBy mapa. Cemaparus napa.

20. EctecTBeHHas 1 NpUHYIUTENbHAS TATH B Ta30BOM TPAKTE.

21. ComnpoTHBIIEHUS TIPH JBMKEHUH ITOTOKOB BO3/lyXa U MPOJAYKTOB CTOPAHUS B 3JIEMEHTaX KOTJIA.

22. TIpucocsl Bo3/1yXa B ra30Bblil TpakT. PenupKyisinys Bo3ayxa U ra3os.

23. XapaKkTepuCTUKHI u KOHCTPYKLUHU KoTi0B. [loAroTOBKa K MyCKY M MYCK KOTEJIBHOTO
arperara.

24. PexxuMbl pabOThI KOTJIOB MPOMBIIIEHHBIX TPEANPUATHH.

25. CraunoHapHbIe PEKUMBI HKCIUTyaTal[lH, CTATHYECKUE XapaKTEPUCTUKU KOTJIOB.

26. HecranmoHnapHsle pexuMbl pabOThl B JAMana3oHe JOMYCTUMBIX HAarpy3o0K, CTaTUYECKHE U
JUHAMMYECKHE XapaKTEPUCTUKU KOTJIOB.

27. Pexumbl ocTaHOBa M cOpoca Harpy3ku KoTia. Pexumbl pacTONKK KOTJIAa U MyCKa M3 PAa3INYHBIX
TEIUIOBBIX COCTOSTHUM.

28. lomycTtumMble CKOpoCcTH cOpoca U Habpoca JaBieHus B 0apabaHHOM IMapOBOM KOTJIE.

29. OpFaHI/BaHI/IS{ YOpaBJICHUA KOTJIAMHU. OGCJ’IY)KI/IBaHI/Ie KOTCJIbHOTO arperara BO BpEMs pa6OTBI,
OCTaHOB KOTJIA.

30. HOBpC)K,I[CHI/IC U PpEMOHT KOTJIA. Bugsr HCHBITaHHﬁ, Tpe60BaHI/I$I K HUM, MCTOJIUKA IMPOBCACHUS.

31. HCCJ’IG}IOB&HI/ISI AOPOAJMHAMHUYCCKHUX XAPAKTCPUCTHK BO3AYIIHOI'O U ABIMOBOI'O TPAKTOB KOTCJIBHOI'O
arperara.

32. Hanaaka TONMOYHOTO pekMMa KOTJIa. MeToabl ompelneneHuss MPHCOCOB BO3JyXa B KOTEIbHBIA
arperar. 33. [locTpoeHue peryJMpoBOYHON XapaKTEPUCTHKHU ropeiku. IloctpoeHne pexMMHON KapTbl
KOTEJIbHOT'O arperara.

34. TexHUYECKOE OCBHJIETEIHCTBOBAHNE KOTJIOB. J[MPEKTUBHBIE MaTepUalIbl MO AKCIUTyaTallu¥ KOTJIOB.
OxpaHna Tpy/a rmpu padoTe B KOTEIbHBIX.

35. KOHCTpYKTHBHBIE CXE€MBI IapOBBIX KOTJIOB C €CTECTBEHHON LMPKYJALMEH, NPIMOTOYHBIX U C
MHOT'OKPAaTHOW MTPUHYIUTEIBHON UPKYJISLUEH.

36. Bonorpeiinble 1 NapoBOJOTPEUHBIE KOTIIBL.

37. Ilapora3oBsie ycTaHOBKH. KOTJIbI HEMPSMOTO I€MCTBUS M C HEBOJSHBIMH TEIJIOHOCUTEIISIMU.

38. Komubl Ha OTXOAALIMX ra3ax TEXHOJIOIMUYECKHUX YCTaHOBOK. KOTIBI, HMCHONB3YyIOIIKE TEMIOTY
TE€XHOJIOTUYECKOI0 MPOLYKTa.



39. HcnaputenbHOE OXJIAXKIACHHE 3JIEMEHTOB TEXHOJIOIMYECKHUX YCTAHOBOK, dHEPrOTEXHOJIOTMUYECKUE
arperarsl.

40. OGmmue cBeieHHs O SIIEPHBIX peakTopax. [laporeHepaTopbl aTOMHBIX CTAHIUH.

41. Lennble sipepHble peaknuu jaeneHus. Koaddumment pazmHoxeHus. @usnka HEUTpoHOB. Dusnka
pacIIipeHHOr0 BOCIIPOU3BOCTBA SJIEPHOIO TOILJIBA.

42. Duepreruueckue peakTopsl. [laporenepartop B TeminoBoit cxeme ADC.

43. Knaccuduxamusa naporeHepatopoB ADC u ux ocoOeHHocTH. ['eHeparus mapa B OJHOKOHTYPHBIX
ADC. Bopa, )KuIKHI METaul U Ta3 KaK IPEIOINe CPeibl TaporeHePaTOPOB.

44. Topu30HTAJIbHBIA U BEPTUKAIBHBIN TAPOTeHEPATOPHI ABYXKOHTYpHBIX cxeM ADC.

45. Ocobennocty BogHOTO pexknma ADC. YrpaBieHHe peakTOpOM.

46. 3Ha4YeHNE KOTECIBPHOW YCTAHOBKH B O0CCIICYCHUH HAIC)KHON PAaOOThI MPOMBIIIJICHHBIX MTPEATPUSITHIA.
47. OCHOBHBIE 3KOHOMHMYECKHME I1OKA3aTEIM CTPOUTENIbCTBA, AKCIUIyaTallud U PEMOHTA KOTEJIbHBIX
YCTaHOBOK.

48. AHaiiu3 COBPEMEHHOI'O COCTOSIHUS M TEHJEHIIMU Pa3BUTHUS KOTJIOCTPOECHHS.

49. OcHOBHbBIE HANPABJICHUS MOBBIIICHUS IKOHOMUYHOCTH pabOThl KOTEIBbHBIX YCTAaHOBOK, MEPCIEKTHUBbI
Pa3BUTHUS KOTEIHHON TEXHUKH MPOMBIILIIEHHBIX MPEATPUSITHIA.

50. OcHOBHBIE SKOHOMHYECKHE MOKAa3aTelIH CTPOUTENIBCTBA, AIKCIUTyaTallMM U PEMOHTA KOTEIbHBIX
YCTaHOBOK U IIapOr€HEPATOPOB.

O0pa3en 0uieTa Ko BTOpoii pyde:knoii atrectanuu «KoTejibHbIe YCTAHOBKHU U MAPOreHEPATOPbI»
(6 cemectp)

MUHHCTEpCTBO HAYKHX ¥ BEICIIETO 0Opa3oBaHus PD
I'po3HeHCKHI rocynapcTBEHHBIN He(DTSAHON TEXHHYCCKUA YHUBEPCUTET UM. akad. M./[. MuroHImukoBa
WHCTUTYT SHEPreTUKHU
Kagpeopa «Tennomexnuka u euopasiuxay

Bujer Ne 1

Bropas DV6€)KHa$I aTTeCTanusa

Hucnumnnuna: «KoTejbHbIe YCTAHOBKH M MAPOreHePaTOPbD) 6 cemecTp

1 PexxuMpl ocTaHOBa U C6p0€3. Harpys3kKu KoOTJIa. PexxuMebl pacTOIKN KOTJIa M IIyCKa H3
PA3JIMYHBIX TCIIJIOBBIX COCTOSTHH.

2 HCCTaI_II/IOHapHBIC PCKUMBI pa60TBI B JHUAIIa30HC JIOMYCTHMBIX HAIrpy30K, CTATHYCCKHC
U JUHAMHUYCCKUEC XapaKTCPHUCTHUKU KOTJIOB.

3 CTaHI/IOHapHBIC PCKUMBI OKCIUTyaTallu, CTATUICCKUC XAPAKTCPUCTUKHU KOTIIOB.

3aB. kadeapoii «TermnoTexHuKa 1 TUIPaBINKa T.b. O3upbaes

7.3.2 Bompochl K _3k3amMeHy (6 cemectp) mno aucuumiuHe «KoTejbHble YCTAHOBKH M

naporeHepaTropbb»

1. IIpyHIMIT KOMIIOHOBKM TOBEPXHOCTEH HarpeBa Mo Xoay MpoAyKTOB cropanus. IlapooOpasyromiue
MOBEPXHOCTU HarpeBa. KOHCTpYKIMK TOMOYHBIX 3KPaHOB.

2. CxeMmbl BKJIIOYEHHs TaHEJEeW SKpaHOB, yCIOBHA HMX pabOThl. MeToIbl MOBBIIIEHHWE HAJEKHOCTH
TOTOYHBIX 3KPaHOB.

3. KOHBEKTMBHBIE HCHApUTENIbHBIE MOBEPXHOCTH HAarpeBa U IApOINEPETPEBATENIN; pPaJUALMOHHBIE M
IIMPMOBBIE MTapOIEperpeBaTesu yCiaoBHs paboThl MeTaa Tpyo.

4. KoMnoHOBKa naporneperpeBareiei, BIUsIHIE Ha HEe TapaMeTPOB Napa U XapaKTePUCTHUK TOIIUBA. 24.
[TaponeperpeBarenu KOTJIOB M CXEMbl HUX BKJIIOYEHMSI B Ta30BBIM TpakT. MeToabl peryaupoBaHUs
TEMIIEpaTypbl IIEpErpeBa napa.

5. UyryHHble M CTaJbHble BOJASHbBIE SKOHOMAM3epbl KOTIOB M HX BKJIIOYEHHE B IIMTATEIIbHBIE
MarucTpajii: TUIIbl, KOHCTPYKLUS, KOMIIOHOBKA, pacIpele]IeHe TEMIIEPATyPHBIX HAIIOPOB.



6. PexynepaTuBHbIE U pET€HEPATUBHBIE BO3AYIIHbIE IOOTPEBATENN. TEXHUKO-9KOHOMUYECKUE TIPEIENbBI
MIOAOTPEBa BO3/LyXa BOJbI, raza.

7. Husko- m BbICOKOTEMIEpaTypHasi KOPpPO3UU MOBEPXHOCTEM HarpeBa MU METOJbl MX YMEHBIICHHUS.
Mexanusm oOpazoBaHusi OTJIOKeHHH. OUYHCTKAa TMMOBEPXHOCTEH HarpeBa. AOpa3suUBHBIA HM3HOC
IIOBEPXHOCTEN Harpesa

8. Ha3znaueHue orpakiaeHuil ra30xo70B KoTiia U TpeboBaHus kK HUM. KoHCTpykunu 0OMypOBOK OCHOBBI
pacdera.

9. Ha3naueHue M KOHCTPYKLHHU Kapkaca. YCIOBHUS pabOThl MeTajla KOTJIOB, pacdeT Ha MPOYHOCTb.
DKCIUTyaTallMOHHBIN KOHTPOJIb 32 METAJIIOM.

10. XapakTtepucTika TEIIOBOW CXEMbI: TEIUIOBOCIPUATUS B UCHAPUTEIBHON CHUCTEME, IKOHOMa3epe U
naporneperpeBaresne. Y coBUs ONTUMU3AIMHN TEIIOBOM CXEMbI KOTJIA.

11. Temneparypa npoyKTOB CrOpaHusl Ha BBIXOJIE€ U3 TOIIKH U TEMIEPATypa yXOAAIUX ra30B.

12. IIpumepbl TEMIOBOM CXEMBI KOTJIOB C €CTECTBEHHOMN IUPKYJSALMEH U MPUHYAUTEIbHBIM JBHKCHUEM
pabouero tena. TemmoBoii 6ananc u TemMrepaTypHbId ypoBeHb TONKU. TemmooOmeH B Tonke. [lamgaromuii
1 3¢ (PEeKTUBHBIN TEIIOBOM MOTOK.

13. TemnyoBble XapaKTEPUCTHKUM HACTEHHBIX SKpaHOB. CBsA3b TEMJIOBOM pabOTHI TONKH C BUAOM M
XapaKTepUCTHKAaMH C)KMTaeMoro ToIuiMBa. M3mydarenbHas cnocoOHOCTH (akena. Beibop Temmeparypbl
IIPOJYKTOB CrOpaHMs Ha BBIXOJE TOIIOYHOU KaMephl.

14. BbiOOp KOHEYHOTO OXJIaXIEHHUS ra3oB B Tomke.  Pacuer TermiooOMeHa B TOMOYHOM Kamepe.
Mertoauka pacyera TermiooOMeHa B Tornke. JIyducTsiil TeII000MeH B ra30X0Aax KOTa.

15. TemmooOMeH B MONypaJUWalMOHHBIX M KOHBEKTHBHBIX MOBEPXHOCTSIX HarpeBa. KoadduuueHTs
TEeIUIoNepeiad U BHIOOP ONTUMAIBHON CKOPOCTH IIPOJYKTOB CrOPaHUs B KOHBEKTUBHBIX I'a30X0/1aX.

16. Meronuka pacuera KOHBEKTHBHBIX IOBEPXHOCTEW HarpeBa. PacrpeaeiieHHe TEITIOBOCHPUITHI
MEXJly IMOBEpPXHOCTAMU HarpeBa. OCOOEHHOCTH pacIpeneieHUs] TEIUIOBOCHPUATUN B IPSIMOTOYHBIX
KOTJIaX IOKPUTUYECKUX U CBEPXKPUTHUUYECKUX MapaMETPOB.

17. VHTeHcudUKaMs paaUaMOHHOTO W KOHBEKTMBHOTO TEIUIOOOMEHAa B DJJEMEHTaX KOTJa.
Pacnipenienienrie TEmIOBOCHPUSITUIM MEXKAY MOBEPXHOCTAMU HarpeBa. TeXHHUKO-dKOHOMUYECKUH BHIOOD
OXJIXKJICHUS Ta30B B KOTIIE.

18. I'mapoauHaMuKa U HaJIeXKHOCTh pabOThI 3JIEMEHTOB KOTa. OCHOBHBIE YPaBHEHUS THPOJIUHAMUKH U
TEIJI0O0O0MEHA BOJOHAMOPHOTO TpakTa. (OCOOCHHOCTH  THUAPOJWHAMUKH CHCTEM C ECTECTBEHHOM
LUPKYJISALUEn
19. Knaccugukanus ucapuTeabHbIX CUCTEM KOTIIOB. TeMrnepaTypa CTEHKU TPyObl U €€ 3aBUCUMOCTb OT
pasNUYHbIX YCJIOBUM oOorpeBa. OCHOBBI METOAMKHM pacueTa MPOCTBIX U CIOXKHBIX KOHTYpOB
LHUPKYJISALUY.

20. TernioBast U TUApaBINYecKas HEPAaBHOMEPHOCTb B 00OrpeBaeMbIX TpyOax MOBEPXHOCTEH Harpesa.
Kpusuce! rennoodmena B mapoodpasyronux Tpyoax. 3acToil U ONpOKUIbIBAHNE ITUPKYIISLIUI

21. I'mogpogyHaMMKa CHCTEM C NPUHYAMTEIbHBIM IBM)KCHMEM TEIUIOHOCHUTENS. | 'MapoauHamMuuecKas
HEYCTONYMBOCTH U €€ ycTpaHeHue. [lynbpcaius notoka u Mepsl 1o ee ycTpaHeHu1o. [ uapoannaMudeckas
YCTOMUYUBOCTB MIOTOKA B TpyOax.

22. YpaBHUTENbHOE U PETYIUPOBOYHOE I1aii0oBaHue. [ uapaBanueckas XxapakTepucTUKa MHOTOTPYOHBIX
cucreM. TeruoBas M TuApaBiIMuYecKas pa3BepTKa. | 'MapoauMHaMMKa MCIAPUTENBHBIX CHUCTEM KOTJIOB C
€CTECTBEHHON LUPKYJIALUEH.

23. Metoauka pacdera, THIpaBIHMYECKUE XapaKTEPUCTUKH ITPOCTOTO U CI0KHOTO KOHTYPOB LIUPKYJIISALIUI
24. OGecrieueHne HAAECKHOCTH €CTECTBEHHOW UIUPKYJISALUUU. PeXHUM, CTpYKTypa U XapaKTepUCTHKU
IIOTOKA MTapOBOASIHON CMECH

25. CxeMbl OpraHM3alli JBWUKECHHS BOALI M MApOBOISHON cmecu. ['mapoanHaMuKa BOJOTPEUHBIX
KOTJIOB, DKOHOMaN3€poB U Napoleperpesareneit

26. Ilopsmok TrUApaBIMYECKOrO0 pacyeTa KOTJIOB C €CTECTBEHHOM M NPUHYAUTEIBHOW LUPKYJISIUEH.
I'mgpaBanyeckuit pacder KOTIia.

27. AspoauHamMHKa TONKU. A3POAMHAMUYECKHE COIPOTUBIICHHS Fa30BO3AYIIIHOTO TPAKTa U CIIOCOOBI X
IIPEOIOIEHUS.

28. Cxembl ra30BO3IyIIHBIX TPAKTOB KOTJIOB. TepMOXUMHYECKHE MPOLECCHI B Ta30BOM TpakTe. OCHOBBI
METOJIMKH PacueTOB BO3AYIIHOIO U ABIMOBOI'O TPAKTOB KOTJIA.



29. OcHOBBI perynupoBaHusi pacxoja Bo3ayxa Ha ropenue. lLlenm, 3agaum W MeToAMKA
a’pOIMHAMUYECKOr0 pacyeTa KOTeJIbHON yCcTaHOBKHM. HazHaueHune M mpuHLIUI paboThl JIMOBOM TPYyOBI.
Br160p BeHTHIIATOpA U IBIMOCOCA.

30. Boga kak HMCXOJHOE TEXHOJIOTMYECKOE ChIPbE ISl KOTEJIbHOM YCTAaHOBKH, TEIUIOHOCHUTENb H
OXJIAX/IAroIIast cpejia Uil TeIIO-TEXHOJIOTUYECKUX arperaToB MpOMITPEANPUSITHI

31. Iloka3zaTtenu kauectBa Bobl. COCTaBbI MPUPOAHBIX BOJ. TpeOOBaHMs K TUTATEIHLHOM BOJIC.
HopMupoBanue 4ucTOTHI BOJBI Ui KOTEIBHBIX YCTaHOBOK. TpeOoBaHMsI, MPEIbSIBISEMbIC K Ka4eCTBY
MATATEIbHON BOJBI U Iapa.

32. BnusHue 3arps3HeHH Ha paboTy oOopyaoBaHus. VMICTOYHWKHM 3arps3HEHUS MUTATEIHLHOW BOJIBI.
3aKOHOMEPHOCTH 00pa3oBaHusl OTIOXKeHHH. OOJacTH OTIOKEHHH B MAPOBOJAIHOM TpPaKTe KOTIIOB
cBepxkputuieckoro aasieHus (CKJI).

33. OcHOBHBIE CXeMBI O0pa0OTKM THUTATENbHOW BOMBI. OUYMCTKA BOJBI METOJAMHU KOATYJISIUH U
M3BECTKOBAHMSI.

34. Ouuctka Bonmbl ¢(uiabTpoBaHueM. OOpaboTka BOJBI METOJAaMH HOHHOTO OOMEHA U CXEMBI
KaTHOHUTOBBIX YCTaHOBOK. TepMuueckoe 00eccoiiBaHNe BO/BI.

35. VYnanenue u3 BOABI PacTBOPEHHBIX Ta3zoB. OOpaboTka BOABI CUCTEM oOXJaxaeHus. VcTounukw,
COCTaBbl M XAPAKTEPUCTUKU CTOYHBIX BOJ mpeanpusths. O4ucTka cTOYHBIX BOJA. DUUKO-XUMHUUECKUE
MIPOIIECCHI ITPHU TeHEpaIlMy Mapa U3 MUTATEIbHON BOJIBI.

36. MexaHu3M U mporecchl 00pa3oBaHUs HAKUIIU U KOPPO3UH Ha MMOBEPXHOCTH HarpeBa. BosHbI pexum
kotioB. CtyneHuaroe ucnapenue. [IpoayBka B koTiax. 3aa4u BOJIHOTO PEXUMA.

37. Boanblii pexxum OapabaHHBIX KOTJIOB. MeTonbl BbIBOJA mpuMmecedl u3 mukia Ha TOC. BomHblid
PEXKUM TPSIMOTOYHBIX KOTJIOB. be3HAKUITHBIN BOAHBINA PEXUM OapaOaHHBIX KOTJIOB.

38. ConeBoii Oananc nukia c 6apabaHHBIM U MPSIMOTOYHBIM ITAPOBBIM KOTJIOM.

39. MeToapl MOIYYEHHUS] YUCTOTO Napa. ABTOMAaTHYECKOE PEryJIMpPOBAaHUE COJECOAECPKAHUS KOTIOBOM
Bozbl. TpeboBanus k kauecTBy napa. Cemaparus napa.

40. EctecTBeHHas ¥ MPUHYAUTEIIbHAS TATH B Ta30BOM TpakTe. CONPOTUBICHUS MPU JABUKEHUHU TOTOKOB
BO3/lyXa M MPOAYKTOB CropaHus B 3JeMeHTax KoTia. [Ipucocsl Bo3ayxa B ra3oBblil TpakT. Penupkynsius
BO3J/lyXa M ra3oB.

41. XapakTepuCTHKU u KOHCTPYKIUHU KoTi0B. [loaroroBka Kk mMycKy M MyCK KOTEIBHOTO
arperata. Pexumbpl paboOThl KOTJIOB MPOMBIIUICHHBIX MNpeanpusaTuii. CTalroHapHBIE PEXUMBI
JKCIUTyaTalliu, CTATUYECKUE XapPAaKTEPUCTUKHU KOTJIOB.

42. HecranmoHapHble peXUMBI pabOTBI B JHMana3oHe JOMYCTUMBIX HArpy30K, CTaTHYECKUE U
JUHAMUYECKHE XapaKTEPUCTHUKU KOTJIOB.

43. Pexxumbl ocTaHOBa M cOpoca HArpy3Kd KoTjia. PeXHMBI pacTOMKM KOTIA W IyCKa M3 Pa3TUYHBIX
TEIUIOBBIX COCTOSIHUM.

44. JlomycTtuMmble CKOPOCTH cOpoca W HaOpoca JaBiieHus B OapaOaHHOM MapoBoM KoTiie. OpraHuzarus
ynpasieHus kotnamu. O0cIyKiuBaHHE KOTEIBHOTO arperara Bo BpeMst paboThl, OCTAHOB KOTJIA.

45. IloBpexaeHne u peMOHT KoTia. Bussl ucnibiTanuii, Tpe00BaHUS K HUIM, METOJIUKA MPOBEICHUS.

46. VccnenoBanus a’poOJuHAMUYECKUX XapaKTEPUCTUK BO3AYIIHOTO M JABIMOBOTO TPAKTOB KOTEIBHOTO
arperara.

47. Hanmagka TOMOYHOro pexuma KoTia. Meroasl OmpeneseHus IMPUCOCOB BO3AyXa B KOTEIbHBIN
arperar. IlocTpoeHue peryJupoBOYHON XapaKTEPUCTHKH TOpeliku. [locTpoeHue pekMMHON KapThl
KOTEJIbHOTO arperara.

48. TexHHUYECKOE OCBUAETEIHCTBOBAHNE KOTIOB. JIMPEKTUBHBIE MAaTepHalbl MO AKCIUTyaTallud KOTJIOB.
Oxpana Tpyna npu paboTe B KOTEIbHBIX.

49. KOHCTpYKTHMBHBIE CXEMBI IApPOBBIX KOTJIOB C €CTECTBEHHOW NMPKYJISALWEH, NPSIMOTOYHBIX U C
MHOT'OKPAaTHOW IIPUHY AUTEIILHON HUPKYJIALMUEH.

50. Bonorpelinbie u napoBoorpeinbie KoTisl. [TaporazoBeie ycTraHOBKH. KOTJIBI HENPSIMOTO IEUCTBHS U
C HEBOJSIHBIMU TEIUIOHOCUTEIISIMH.

51. Kotnbl Ha OTXOOMIIMX Ta3ax TEXHOJOIMYECKHX YCTaHOBOK. KOTIbI, HCHONB3YIOMIME TEMIOTY
TCXHOJIOTHNYCCKOI'O HpOILyKTa. I/ICHapI/ITeHBHOG OXJIAXKIACHUEC DJIEMCHTOB TCXHOJOTMYCCKUX yCTaHOBOK,
SHEPTOTEXHOJOTUUECKHUE arperarhl.



52. O6ume cBefeHusl O siIEpPHBIX peakTopax. [laporeneparopsl aTOMHBIX cTaHUMU. LlenHbie sinepHble
peaknuu neneHus. Koaddumment pasmHOoxkeHus. Dusznka HEUTpoHOB.  DuU3HMKa PaCHIUPEHHOTO
BOCIIPOU3BOJACTBA SAACPHOI'O TOIJIMBA.

53. Dmuepreruyeckue peaktopel. Ilaporenepatop B TermoBoir cxeme ADC. Kiaccudukamms
naporenepatopoB ADC u ux ocodennoctu. I'enepanus mapa B oqHokOHTYpHBIX ADC. Bona, xunkuit
METaJIJI ¥ Ta3 KaK IPerolIne Cpeibl MaporeHepaTopoB

54. Topu3oHTaJIbHBI U BEPTUKAJIBHBINA MaporeHepaTopsl ABYXKOHTYpHBIX cxeM ADC. OcobeHHOCTH
BoJiHOTrO pesxknma ADC. YnpaBieHrue peakTopoM.

55. 3HayeHue KOTEIbHON YCTAaHOBKH B OOCCIICYCHUHU HAJICKHON PabOThI IPOMBIIIUICHHBIX MTPEATPUSITHIA.
OCHOBHBIE 3KOHOMHYECKHE I10KA3aTE€IN CTPOUTENbCTBA, OHKCIUIyaTallMM M PEMOHTA KOTEIbHBIX
YCTaHOBOK.

56. AHanu3 COBPEMEHHOT'O COCTOSIHUSI U TEHACHLIUY Pa3BUTHUS KOTJIOCTPOECHHUS.

57. OcHOBHBIE HaNpPaBICHUS MOBBIIICHHUS] SKOHOMUYHOCTH PaOOThl KOTEIBHBIX YCTAHOBOK, MEPCIEKTUBBI
Pa3BUTHUS KOTEIbHON TEXHUKHU MPOMBIILUICHHBIX MPEATPUSITHIA.

58. OcHOBHbIE SKOHOMHMYECKHE MOKAa3aTeIH CTPOUTENBCTBA, AIKCIUTyaTallMM U PEMOHTa KOTEIbHBIX
YCTaHOBOK U IIapOr'€HEPATOPOB.

Oo0pa3en 3K3aMeHAIIMOHHOI0 OMJIeTA MO M CHUILIHHE

MuHHCTEpCTBO HAyKH U BBICIIET0 0Opa3zoBaHus PO
I'po3HeHCKHI rocynapcTBEHHBIN He(DTIHON TEXHHYSCKIA YHUBEPCUTET UM. akad. M./[. MuroHImuKkoBa
WHCTUTYT 3HEPTEeTHKH
Kageopa «Tennomexuuxa u euopagnuxay

JucuuniuHa KoTte/ibHbIe YCTAHOBKH H NIAPOreHEePATOPbI
Cemectp - 6
I'pynna J0I1-26
BUJIET Ne 1

1. | KomnoHoBKa napomneperpeBareseii, BIMsSHAE Ha HEe TapaMeTPOB Mapa U XapaKTEPUCTHK
torunBa. 24. [laponeperpeBaTesiv KOTJIOB U CXEMbI UX BKJIIOUEHHS B Ta30BbIM TPaKT.
MeToabl peryJInpoBaHts TEMIIEPATYPHI IIEPErpeBa mapa.

2. | TennoBas u ruIpaBIMYECcKas HEPABHOMEPHOCTH B 000TpeBaeMbIX TpyOax MOBEPXHOCTEN
HarpeBa. Kpusucel TeroooMeHa B mapoooOpasyromux Tpy0ax. 3acToil M ONPOKUIbIBAHUE
[UPKYJISAIUU

3. | Mexanu3M u nporieccbl 00pa30BaHUs HAKUIIK U KOPPO3UH HA MOBEPXHOCTH Harpena.
Bonanslii pexxuM kotiioB. Ctynenuartoe ucnapenue. [Iponyska B koTiiax. 3agauu BOIHOTO
peKHUMa.

3aB. xadenpoit
«TemroTexHuKa U TUAPABIUKA» T.b. O3upbaes




7.4. Onucanue moka3aTeyieil U KpUTEPUEB OLIEHUBAHUS KOMIIETEHIMI Ha Pa3lMYHBIX 3Tanax uxX (popMupoBaHUs, OMUCAHHE

IIKaJIbl OOCHHUBAHUA.

(Hey10BJIETBOPHUTEIBHO)

(Y10BJIETBOPHUTEIBHO)

(xopoiuo)

(oTJaMYHO)

Taoaunna 7
Inanupyemblie pe3yJibTaThl 0CBOEHUS Kpurtepun oueHuBaHus pe3yabTATOB 00y4eHUSs HaunmMenoBanue
KOMITETEeHI[M U OLICHOYHOI0
Menee 41 0aj110B 41-60 6ana0B 61-80 0a.10B 81-100 6a10B cpeacrea

OIIK-3. Cnioco0GeH 1eMOHCTPUPOBATh MTPUMEHEHHE OCHOBHBIX CIIOCOOOB MOMYyUYeHHS, TIPe0Opa30BaHus, TPAHCIIOPTA U HCIIOIb30BaHMS TETIOTHI B
TEIIOTEXHUYECKUX YCTAaHOBKAX U CUCTEMaX.

3HATh:
— OCHOBHBIE UCTOYHHUKH HAYy4HO-
TEXHUYECKON uHpopmarn 110

KOTEJIbHOM TEXHUKE MaJIOM U CpeHEei
MOIITHOCTH, KJIACCU(PUKAIIUIO TapOBBIX

KOTJIOB U CYIIHOCTb IPOUCXOJSIIUX B CibopMHEpOBaHHEIE, Bompocs &
HHX TPOIIECCOB; HO COJIepsKaIIie CchopmupoBaHHbIe

_ > ®parmeHTapHbIE 3HAHUS Henonueie 3Hanus CHUCTEeMaTHYEeCKUE PyOexKHBIM
MIPUHITUTT JIEUCTBUSA u OT/IEeNbHBIE ATTECTALIIAM

3HaHUA )

KOHCTPYKTUBHBLIC 0C06€HHOCTI/I Hp06€J'IBI 3HAHUSA TECTHI, BOIPOCHI
KOTEJIbHBIX arperaroB c K TIPAKTHHECKHM
€CTECTBEHHOU LUPKYJSIUEH u 3AHATHSM,
MPUHYIATEIbHBIM JIBH)KEHUEM pedepar,
TEIUIOHOCUTEIISI, METO/bI BBINIOJHEHUS AOKJIAJ, YCTHBIH
KOHCTPYKTOPCKHX W  IMOBEPOYHBIX BOIIPOC .
pacyeToB KOTJIa M €r0 MOBEPXHOCTEM;.

YMeTh:

VYMeHus IoJIHEIE,
— aHAIU3UPOBATH HAYUYHO-TEXHUYECKYIO JIOIyCKaroTCA CdopmupoBaHHbIe
YacTuuHbIC yMEHHS Hemnonubie ymenus

JOKyMEHTAUI0 M HWHQOpMaLHI O HeboIbIINe yMeHHUs
KOTJIaX, CaMOCTOSITEIIBHO ommrOKu
pazbupatbcs B HOPMAaTHBHBIX




METOJMKAX pacueTa U NPUMEHATh MX
JUISl PEILICHUs TOCTABICHHON 3a/1a4H;
— HCIOJIb30BaTh COBPEMEHHBIC
UH(POPMALIMOHHBIE TEXHOJIOTHH, 0a3bl
JaHHBIX M MAaKEeTbl IPUKIAJHBIX
porpamm pu pacyerax,
MCII0JIb30BaTh MPOrpaMMbl TEIJIOBOIO
U THIPOJMHAMMYECKOrO0  pacdera
JJIEMEHTOB KOTEJIBHOI'O arperara,

BJIAJ1€Th:

— HEoOXOAMMOW  TEpMHUHOJOTHMEH B
00JIaCTH  DHEPreTUYEeCKUX KOTIIOB,
HaBBIKAMU pacueToB TOpEHUs
Pa3IUYHBIX BUJIOB TOILINBA,
COCTAaBJICHUS ~ MaTepUAIBHBIX U
TEIJIOBBIX OalaHCOB B KOTEIHHOM

arperare;
— OCHOBHBIMH MEeTOAaMHN pacucrTa
KOHCTPYKIIUH KOTJIa u €ero

IIOBEPXHOCTEN HarpeBa;

— TDpUHLMIIAMHU BbIOOpa HEOOXOAMMOM
KOHCTPYKLIMM KOTJIa K C)KUTAHUIO
3aJJaHHOTO THWIIA TOTUINBA, HABBIKAMHU
TEIUIOBOTO,  TMJPABIMYECKOTO U
A’pOIMHAMUYECKOTO pacyeToB
KOTEJIbHOT'O arperara,
METPOJIOTHUECKUX TPUOOPOB U CXEM
M C  ycloBueM  oO0ecrmedeHus
0e30macHoi ero padoTHI;

YacTH4uHOE BiIaJcHUE
HaBBIKAMU

Hecucremaruueckoe
MPUMEHEHUE HAaBBIKOB

B
CHCTEMaTHYeCKOM
[IPUMEHEHNHU
HaBBIKOB
JIOITy CKarOTCS
MPOOEITBI
3HaHUI

Vcnenrtoe u
CHUCTEMATHYECKOE
MIPUMEHEHUE HABBIKOB




OIIK-5. CniocoOeH y4uThIBaTh CBOMCTBAa KOHCTPYKIIMOHHBIX MaT€pPHajIOB B TEIJIOTEXHUYECKUX PACUETax C yUETOM JAUHAMHUYECKUX U TEIUIOBBIX HAIPy30K.

3HATh:
— CrmocoObl  MOATOTOBKM  Pa3IMYHBIX
TOIUIMB ~ MEpel UX  CHKUTAHHEM,
crocoObl  mojyepkaHust  pabodero
pexxuMa KoTia (mapaMmeTrpoB Iapa,
pacxojios, JaBJICHU ) Cdopmuposannsie, ChopMHpoBaHHbIc
KOHCTPYKTHBHBIC OCOOCHHOCTH | (pparmenTapHbIe 3HAHWS Henonuble 3HaHUs HO colepKaliie cHCTeMaTHYecKue
TOPEJIOK VISt COKUTAHHS OTACIIBHBIC SHAHMS
ra3oo0pa3HbIX, JKUIKUX, TBEPABIX OpoGensl SHARMS
TOIUIMB;
—  METOABI CHUKEHUS BpPEIIHBIX
BbIOPOCOB KOTEJIBHBIMU arperaTamMu u
METPOJIOTUUECKOTO  KOHTpOJISI  3a
IIPOLIECCOM.
yMeTh:
— IPOU3BOJUTH DJIEMEHTAPHBIE PACYETHI
o KOTIy B ILEIOM U  €ro
MIOBEPXHOCTSAM Harpesa,
OCYILECTBIIATh TIOUCK u
aHAJIM3UPOBATh HAYYHO-TEXHUYECKYIO VY MeHus MOJHBIE,
uHpopmaruio o KOTEJIbHOM JIOTTYCKAIOTCS CcdopmupoBaHHbIe
TCXHIUKE; YacTuuHbIE YMEHMS Henonusle ymenus HeBONBIIIE Vet
— BbIOMpaTh KOTEJBHBIA arperar B OIIMOKH
COOTBETCTBUU c 3a/IaHHBIMH
TpeOOBaHUSIMU 1O  TapaMeTpam
TEIJIOHOCHUTES W
XapaKkTepUCTUKaM HWCTOYHHKA

SHEpPTUH.

Bomnpocsl k
pyOeXHBIM
aTTeCTaLusM,
TECTBI, BOIIPOCHI
K MPaKTUIECKUM
3aHATHSM,
pedepar,
JIOKJIaJl, yCTHBIN
BOIIPOC .




BJIAJleTh:
B
— HaBBIKAMHM IIOMCKA HEOOXOIUMOI CHCTEMATHIECKOM
HH(popMaLuH, Kacaromeucs MIPUMEHEHUHU VYcnemHoe u
o . YacTtuuHoe BIIaJeHHAE Hecucremarnaeckoe
KOTEJILHOM TEXHHUKU, HaBBIKOB CHCTEMaTHYECKOE
HaBbIKAMH MIPUMEHEHUE HABBIKOB
— MeToJamMHu 1mojdopa MOIIMHOCTH U JIOTTY CKaI0TCA MPUMEHEHUE HABBIKOB
KOJINYECTBa TOPEJIOK JJIs 3aJaHHOTO po0OeItbI
THNa KOTJIa u €ero SHaHMH
apOIPOU3BOIUTEIHBHOCTH. .




8. OcobenHocTH peajn3anuu TUCUUILTHHBI 1151 MHBAJIU/IO0B U JIUIL €

OrpaHMY€HHBIMHA BO3MOKHOCTHMHU 310POBbS

Jns  ocyIIecTBICHUS TPOLEAYP TEKYIIero KOHTPOJS YCIEBAEMOCTH M  IMPOMEKYTOYHOM
aTTecTalii OO0YYaromIMXCsl CO3/aHbl (POHJIBI OIICHOYHBIX CPEJIICTB, aTalTHPOBAHHBIC JJIsi HHBAIUIOB U
JUI] C OTrPAaHUYCHHBIMH BO3MOXKHOCTSMH 3/I0POBbS U TO3BOJIIONINE OIICHUTH JOCTHKCHHE HMH
3alUIAHMPOBAHHBIX B OCHOBHON 00pa30BaTeNbHON NpOrpaMMme pe3yabTaTOB OOy4YeHUS W YPOBEHBb
c(hOPMUPOBAHHOCTH BCEX KOMIICTCHIIMM, 3asBJIEHHBIX B 00pa3oBaTelbHOW mporpamme. Dopma
MPOBEACHUS TEKyIIEH aTTecTalluud JJIg CTYJCHTOB-MHBAJIUJOB YCTAHABIMBACTCS C Yy4YE€TOM
WHIUBUAYATBHBIX MCUXO(PHU3UIECKHX OCOOCHHOCTEH (YCTHO, MUChMEHHO Ha Oymare, MHCHBMEHHO Ha
KOMIIbloTepe, B Qopme TectupoBaHus u T.1.). [Ipu TectupoBaHuu s crabOBUISAIIMX CTYACHTOB
UCIOJNB3YIOTCA (OHJIBI OIICHOYHBIX CPEICTB C yKpYNMHEHHbIM HipudToMm. Ha sk3ameH mpuriamaercs
CONPOBOXIAMOIINNA, KOTOPBIA  OOCCIICYMBAET TEXHUYECKOE COMPOBOXKJICHWE cryAcHTY. [lpm
HEOOXOJIUMOCTH CTYACHTY-HHBAIUAY MPEAOCTABISICTCS TOTIOTHUTEILHOS BPEMSI JIJIsl TOJATOTOBKH OTBETA
Ha »JK3aMmeHe (wiu 3auere). OOydarommecs € OrpaHUYEHHBIMH BO3MOXHOCTSIMU 3[I0POBBSL U
oOydaroluecss HMHBAIUIBI O00ECIIEYMBAIOTCS TMEYaTHBIMH M 3JEKTPOHHBIMH  00pa3oBaTEIbHBIMU
pecypcamu (TmporpamMmbl, ydeOHBIC IOCOOHMS I CaMOCTOSATENbHOW paboTel W T.1.) B Qopmax,
QIAITHPOBAHHBIX K OTPAaHUYCHUSM UX 3JI0POBbSI U BOCTIPUATHS HH(POPMAITUH:

1) JUTSL UHBAJIUIOB U JIUI[ C OTPaHUYCHHBIMU BO3MOKHOCTSIMHU 3/I0POBbS 110 3PEHUIO:

- IS cjelbIX: 3aJlaHus [UIsl BBINOJHEHHS Ha CEMUHApax W MPaKTUYECKUX 3aHATHIX
opopMIIsIIOTCS  penbepHO-TOUeUHbIM TpudToM bpaitnst win B BUAE JJIEKTPOHHOTO JTOKYMEHTA,
JIOCTYITHOTO C TIOMOIIBIO KOMIIBIOTEpPA CO CIEIHMATM3UPOBAHHBIM MPOTPAMMHBIM OOECIeYeHUEM IS
CJIETIBIX, TUOO 3aYUTHIBAIOTCS ACCUCTEHTOM; MMChbMEHHBIE 3a/IaHUs BBIMIOIHAIOTCS Ha Oymare penbedHo-
ToueyHbIM mpudToM bpailng wunm Ha KOMIBIOTEpE CO CIEHHUATHU3UPOBAHHBIM MPOTPAMMHBIM
o0OecrieueHrneM ISl CJETBIX MO0 HAIWKTOBBIBAIOTCS ACCUCTEHTY; OOYyYaroIIMMCS 7S BBITOJHEHUS
3a/IaHusl TIPU HEOOXOIMMOCTH TPETOCTABISIETCS KOMIUIEKT MUCHbMEHHBIX MPUHAMJIEKHOCTEH U Oymara
JUIS  TIHCbMa  peibeHO-TOYeHYHBIM mpudToM bpainsg, KoMIblOTep €O CHCIHATU3UPOBAHHBIM
MPOrPaMMHBIM 00€CTICYEHUEM IS CIIETBIX;

- A8 cIa0OBHASIIUX: 00€CTIeYnBACTCS] WHIUBUAYaIbHOE PAaBHOMEPHOE OCBEICHHE HE MEHee
300 mrokc; oOydYaromuMcsi JUIsi BBITIOJIHGHHSI 3aJaHUs TPU  HEOOXOTUMOCTH TPEIOCTaBIISCTCS
YBEITMYMBAIOINIEE YCTPONCTBO; BO3MOXKHO TaKXE WCIOIb30BaHHE COOCTBEHHBIX YBEIWUHBAIOIINX
YCTPOMCTB; 3a1aHUS JUIS BHITIOTHEHUS 3aJaHU OPOPMIISIFOTCS] YBEITMUYEHHBIM MIPUPTOM;

2) JUTSL UTHBAJIUIOB U JIUII C OTPAaHUYCHHBIMU BO3MOKHOCTSIMH 3/I0POBbSI MO CJIYXY:

- ISl TIIYXMX M cJIadocablammux: o0ecrneurnBaeTcsl HaTMIue 3BYKOYCHIIMBAIOIIEH ammaparypbl
KOJJIEKTUBHOTI'O MOJIE30BaHU, npu HEOOXOIUMOCTH oOydJaroumces MPEAOCTABIISACTCS

3BYKOYCWJIMBAIOIasa arraparypa HHAWBUAYAJIbHOTO I10JIb30BAaHUA, npeaoOCTaBIAIOTCA ycCiyru



CYpOOIIEPEBOAUNKA,

- a8 CJeNOrJyXux JIOMyCKAaeTCs TNPUCYTCTBHE aCCHCTEHTA, OKAa3bIBAIOIIETO YCIYTH
TU(IOCYPIOTIEPEBOUMKA (TIOMUMO TpPEOOBaHU, BBITOIHSIEMBIX COOTBETCTBEHHO Uil CJCMBIX |
TIIyXuX);

3) JUIS JIAI C TSDKENBIMU HApYIICHUSIMH PEYH, TIYXUX, CIA0OCHBIIIANUX JICKIHUH |
CEMHUHAPBI, TPOBOANMBIE B YCTHOU (popMe, MPOBOATCS B MUCBMEHHOH QopMe;

4) JUIS WHBAIAIOB W JIMII C OTPAHMYEHHBIMA BO3MOXXHOCTSIMU 3J0POBbS, HMEIOIIHX
HAPYLIEHHUS ONMOPHO-IBUTATEJHLHOIO anmnapara:

- JUId JIMI C HApPYUICHUSMHU OMOPHO-JABHTaTEIBHOIO ariapara, HapyIICHUSMHU JIBUTATEIbHBIX
(GyHKIIUH BEpPXHUX KOHEYHOCTEW WM OTCYTCTBHEM BEPXHUX KOHEUHOCTEW: MHCHMCHHBIC 3aJaHUs
BHITIOJHSIOTCS Ha KOMITBIOTEPE CO  CICIHAIM3UPOBAHHBIM IPOTPAMMHEIM  OOECIICYCHUEM  HJTH
HA/IMKTOBBIBAIOTCSl ACCUCTCHTY; BBINIOJHECHUE 3a/laHUil (TECTOB, KOHTPOJBHBIX paboT), MPOBOIAMMEBIC B

MUCBEMEHHOM (hopMe, TPOBOAATCA B YCTHOU (hopMe IyTeM orpoca, 6ecebl ¢ 00yqaromuMCs.

9.Y4eOHO-MeTOAUYEeCKOE U HHPOPMAIIMOHHOE 0OecneyeHre JUCHUIINHbI

9.1 JIuteparypa

1. TenmosnepreTuka u temnorexHuka. Kuura 3. TerioBbie 1 aTOMHBIE AJIEKTPOCTAHIMY [ DJIEKTPOHHBII
pecypc]: cipaBounuk/ M.C. AnxyToB [u 1ip.].— DIEKTPOH.TEKCTOBBIE JaHHbIe.— M.: M3naTenbckmii
aoM MBMU, 2007.— 648 c.— Pexxum nocrtyna: http://www.iprbookshop.ru/33155.html.— 5bC
«IPRbooks»

2. TennosHepreTuka u TerorexHuka. Kuura 4. IIpomblisieHHas Tenao HepreTuka U TeIIOTEXHUKA
[DnexTpoHHbI pecypc]: cipaBounuk/ b.I'. bopucos [u ap.].— DieKTpoH.TeKCTOBbIE JaHHbIE.— M.:
Wznarensckuit fom MOU, 2007.— 631 c.— Pexxum nocryna: http://www.iprbookshop.ru/33156.html.—
OBC «IPRbooks»

3. Tpyxuuii A.[l. IlaporazoBbie yCTaHOBKH JIEKTPOCTAHIIUN [ DIIEKTPOHHBIN pecypc]: yueOHoe mocodue
s By30B/ Tpyxuuii A.Jl.— DnekTpoH.TekcToBbIe JaHHbIe.— M.: U3narensckuit nom MOU, 2013.—
648 c.— Pexum gocryna: http://www.iprbookshop.ru/33207.html.— DBbC «IPRbooks»
TennosHepreTnueckre yCTaHOBKU [ DNIEKTPOHHBIN pecypc]: COOpHUK HOPMAaTUBHBIX JOKYMEHTOB/ —
OnektpoH.TekcToBbie nanubie.— M.: DHAC, 2013.— 384 ¢.— Pexxum nocryna:
http://www.iprbookshop.ru/17819.html.— 9BC «IPRbooks»

4. TermosHepreTHYecKue yCTaHOBKH. TeopeTHueckne i MPaKTUIECKHE OCHOBBI IUCITUTUTHHBI
[DnexTpoHHbIH pecypc]: yuebHoe nocodbue/ C.B. I1luToB [u ap.].— DAEKTPOH.TEKCTOBBIE JaHHBIE.—

5. bnarosenieHck: JlaabHEBOCTOUHBINA FOCYIAPCTBEHHBINA arpapHblil yHUBepcuTteT, 2015.— 266 ¢.—
Pexxum noctyna: http://www.iprbookshop.ru/55914.html.— 3BC «IPRbooks»

["a30TypOuHHBIE SHEPTETHYECKUE YCTAHOBKH [ DNEKTPOHHBIN pecypc]|: yueOHoe mocodue mist By30s/ C.B.
[{anes [u ap.].— OnekTpoH.TeKCTOBbIE NaHHble.— M.: M3narensckuii njom MOU, 2011.— 427 ¢.—
Pexxum noctyna: http://www.iprbookshop.ru/33113.html.— 3BC «IPRbooks»

5. Ilaporenepatopsl IPOU3BOAUTENBHOCTBIO 2,5...25 T/4 [DNeKTPOHHBIN pecypc]: MeToanYecKue
yKa3aHUs K BBIIOJTHEHUIO KypCOBOTO MPOEKTa MO AUCHUTUTHHE «I eHepaTophl TeIia 1 aBTOHOMHOE
TEIUIOCHA0XKEHUE» JJIS CTYIEHTOB OakanaBpuaTa 04HOM (hopMbl 00yueHHs HalpaBIeHUs OrOTOBKU
08.03.01 CtpoutenbcTBo/ — DAEKTPOH.TEKCTOBbIE TaHHbIe.— M.: MOCKOBCKHIi rocyAapCTBEHHBIH
ctpoutenbHblil yHuepcuret, 9bC ACB, 2016.— 48 ¢.— Pexum nocryna:
http://www.iprbookshop.ru/62626.html.— 3BC «IPRbooks»

6. OCHOBBI pacyeTa SHEPreTHUECKUX YCTaHOBOK [DNeKTpoHHBIN pecypc]: npaktukym/ Cepoun B.I1.,
Menemmn B.B. — Dnekrpon.TekcToBbie qanHbie.— CTaBponoib: CeBepo-KaBkaszckuit denepaibHbIN



yauBepcuret, 2016.— 102 c.— Pexum gocryma: http://www.iprbookshop.ru/66104.html.— 5bC
«IPRbooks» http://www.iprbookshop.ru/65620.html.— 9bC «IPRbooks»

B) UHTepHeT-pecypchbl
HNuTepHer pecypc - www.gstou.ru, 3aekTpoHHble Ooubmuoreunsie cuctembl (OBC): «IPRbooksy,
«Koncynbrant cryaeHTa», «Ibooksy, «Jlaaby.

eknigi.orgy...kotelnye-ustanovki...parogeneratory.html
paruem.rwrol...teploenergetike. .. kotelnye-ustanovki/
bwt.rw [[y1s1 npomeiienHocTy Temnosneprerukarboiler
twirpx.comyBce juist crynenTar 1144528

vunivere.ru) DJIeMeHThl TEOPUU TOPEHUS
book-gu.ruy2013/03/water/
gazovik-teploenergo.rwyindex.php?id=1272
BiblioFond.ruyview.aspx?id=525430
SGAU.rwfiles/pages/4699/13926150811.

10 | enlightenmebook.comy...KOTeIbHBIE-YCTAHOBKH

11 | zadocs.rwfizika/45340/index.html

12 | bibliozal.rw...kotelnye-ustanovki-parogeneratory
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9.2 MeToauueckue YKa3aHHus 110 0OCBOCHHUIO JTUCHUIIIMHBI Q![!HHO)KGHI/IG!

10. MaTepuajbHO-TeXHHYECKOe o0ecnedeHune JUCHUIINHbI

Jlna oOecrniedyeHrss OCBOEHUS NUCUUIUIMHBI HEOOXOIMMO Haluuue y4eOHOU aynauTopuu, CHaO0KEHHOM
MYJIbTUMEIUHHBIMU CPEICTBAMH IS IIPEACTABIICHUS IPE3CHTALNIN JICKITH U MTOKa3a yIeOHBIX (PHIIEMOB.

Krnacc ¢ mepcoHalbHBIMH KOMIOBIOTEPAMHU ISl TPOBEACHUS MPAKTUYECKUX 3aHATUH U BUPTYaJIbHBIX
1ab0paTOPHBIX padoT.

VYueOnas ayauropust kadeapsr "T u I, Ne 4-49, No 4-20 cHabxeHHast MyTbTUMEAUMHBIMU CPEJICTBAMU
JUTSI TIPEJICTABIICHUS MPE3CHTAINI 1 MOKa3a yueOHbIX (DHIIBMOB.

Habops! crnaiinos ¢ texnonornueckumu cxemamu TOC u TOL, rpadukamu myckoB, ¢ KOHCTpYKLHUEH
Y3JI0B M 3JIEMEHTOB, TEXHOJIOTHYECKMMHU CHCTEMaMH 00ecrieueH sl )KU3HEAEATEIbHOCTH CTaHIUH.

IIporpaMMHOe H KOMMYHHKAIIHOHHOE O0ecIeYeHue
CpenctBa obecrieueHust OCBOSHUS TACIUTLITAHBI
Pacuernsie komnbroTepusie nporpammsl: MATHCAD, EXEL.

1. DJIEKTPOHHBIN KOHCIIEKT JICKIHIA ¥ AJIEKTPOHHO-00YYaOIIHi KOMIUIEKC 110 TUCIUTLTHHE
2. TecThl 1151 KOMIIBIOTEPHOTO TECTHPOBAHHS CTY/ICHTOB.

11. JlonoJiHeHHs1 M N3MEHEeHHUs B padoyeil mporpaMMe Ha y4eOHbIH 1o

JIonojmHeHHuss W W3MEHEeHHs B pabouyde NpOrpaMMbl BHOCSTCA €KETrOJHO Iepe] HayaJoM HOBOTO
yuebHoro roga mno Qopme. M3mMeHeHUs: JOKHBI O(GOPMIIATHCA JOKYMEHTAJIBHO W BHOCATCS BO BCE
YUTEHHBIE IK3EMILISAPBI.

[Iporpamma cocraBneHa B cooTBeTcTBUM ¢ TpeOoBaHusMu PI'OC u ¢ yyeroM pekoMeHAanuil Mo
HarpasieHuto noarotoBku 13.03.01 «TemmosHepreTuka U TEIIIOTEXHUKAY .

B) IPOrPaMMHOE H KOMMYHHMKAIIHOHHOE o0ecrevyeHne
CpencTBa obecrieueHUs] OCBOECHUS TUCIUIITUHBI
Pacuernbie komnbroTepHbie nporpammsl: MATHCAD, EXEL.


http://www.gstou.ru/
http://eknigi.org/
http://eknigi.org/tehnika/103556-kotelnye-ustanovki-i-parogeneratory.html
http://paruem.ru/
http://paruem.ru/rol-kotlov-v-promyshlennoj-teploenergetike/konspekt-lekcij-na-temu-kotelnye-ustanovki/
http://www.bwt.ru/
http://www.bwt.ru/prom/
http://www.bwt.ru/prom/teplo/
http://www.bwt.ru/prom/teplo/boiler/
http://www.twirpx.com/
http://www.twirpx.com/file/
http://www.twirpx.com/file/1144528/
http://vunivere.ru/
http://vunivere.ru/work10535
http://book-gu.ru/
http://book-gu.ru/2013/03/water/
http://gazovik-teploenergo.ru/
http://gazovik-teploenergo.ru/index.php?id=1272
http://www.bibliofond.ru/
http://www.bibliofond.ru/view.aspx?id=525430
http://www.sgau.ru/
http://www.sgau.ru/files/pages/4699/13926150811.pdf
http://www.enlightenmebook.com/
http://www.enlightenmebook.com/%D1%82%D1%80%D1%83%D0%B1%D0%BE%D0%BF%D1%80%D0%BE%D0%B2%D0%BE%D0%B4%D1%8B/%D0%BA%D0%BE%D1%82%D0%B5%D0%BB%D1%8C%D0%BD%D1%8B%D0%B5-%D1%83%D1%81%D1%82%D0%B0%D0%BD%D0%BE%D0%B2%D0%BA%D0%B8/
http://zadocs.ru/
http://zadocs.ru/fizika/45340/index.html
http://bibliozal.ru/
http://bibliozal.ru/tihonov-kotelnye-ustanovki-parogeneratory-metodichka.php

3. DICKTPOHHBIA KOHCIIEKT JICKIIHA M 3JIEKTPOHHO-OOYYAIONIMA KOMIUIEKC 110 JUCIMILIAHE
«KoTenpHbIC YCTAHOBKH U MTapOTEHEPATOPHI»
4. TecTsl 111 KOMITBIOTEPHOT'O TECTHPOBAHUS CTYJICHTOB

KoTtenbHble ycTaHOBKH U naporeneparopsl (Hanmuuue obopynosanus u TCO)

1 JlaGopatopusriii komiuieke "Temnonepenayda npu kousekuuu 1 06yse" TITK-010-9JIP-01
(9 nabopaTopHbIX padboT)

2 Y4eOHo-nadboparopHbiii KOMIUIEKC « Termto00MeHHIKIY
(4 nabopaTopHBIX PabOTHI)

3 BupryanbHbiil yaeOHBIH KOMIUIEKC « TEeTIOBBIC AIEKTPOCTAHITHIY

Kommieke npeHasHaueH Ui HCCIIEJOBaHUS MIPOLIECCOB HACTPOUKH H HaJIaJKH CUCTEM TEIIOBOM 3JIEKTPOCTAHIMH, @ TAK)Ke KOHTPOJIs
Y MOHUTOPHHIA COCTOSIHHS 2JIEMEHTOB CHCTEM BO BPeMs UX pPaOOThl M I€MOHCTPALMU BIUSHUS M3MEHEHHs 1apaMETPOB JIEMEHTOB.
Iporpamma cozepKHuT rpadpHIecKyro HHPOPMALHUIO, H300paKECHUSI MOHUTOPOB, AHETH YIIPABICHHS U COOOIICHNS aBapUHHOM
CHI'HAJIM3allUH aHAJIOTHYHBIE PeabHbIM.

4 KoMIuIeKT miiakaToB 560x800 mv, M306paxkeHne HAHECEHO HA TIACTUKOBYIO OCHOBY TOJIIMHON 4 MM
u pazmepoM 560x800 mm. M300paxenue obiasaeT BOJOCTOMKMME cBoHWCTBaMU. Kaxkaplii 1iiakat uMeeT
3JIEMEHTHI KPETJICHHUS K CTEHE.

5 TemoBsie dnekTpuyeckue cranuuu (16 mr.)

5.1 | «Tennomaccoodbmen» (16 mr.)

5.2 | Typbunsl 1 060py10BaHHE TEIJIOBBIX cTaHIMH (16 1mT.)

5.3 | KorenbHble ycTaHOBKH U 000opyaoBanue (16 mr.)

6 3JIeKTp0HHLIe IIJIAKATBI JIeMOHCTpAIIOHHBIE KOMIUIEKCHI HA 6a3e MyJIbTUMEIHA-TIPOEKTOPA (KOMILIEKT
3JICKTPOHHBIX IakatoB Ha CD, myapTuMenua-npoekrop BENQ, HoyTOyK, 3kpan 1,5x1,5 m):):

a. Tennomaccoobmen (122 mT.)

0. Bupl 1 Ha3HAUEHUE KOTENBHBIX YCTAaHOBOK (27 IIT.)
IIpe3enTanuu:

1 Termonepenaya

2 TennoBble U AaTOMHBIE 3IIEKTPOCTAHIIUI

3 Bupl, coctaB M1 Ha3HAYCHUE TYPOUH TEILIOBBIX CTAHIIMH

4 XapakTepucTuka u o0LIre TEXHOJIOTHYECKHE CXEMbl KOTEJIbHBIX YCTAHOBOK
IIPOMBILUICHHBIX IIPEIIPUATUH.

5 [TpuHIMNIMATBHBIE CXEMBI TAPOTYPOUHHON JEKTPOCTAHIIMY HA OPTAHUYECKOM U
AJIEPHOM TOILIUBE.

6 Oco0OeHHOCTH U KOHCTPYKTHBHOE OQOpPMJIEHHE TIapOBBIX KOTJIOB MPSIMOTOYHOTO
JIEHCTBHSI, C €CTECTBECHHOW U NIPUHYIUTEIBHON UPKYJISALUCH.

7 KoHcTpykuuu Ma3yTHbIX popcyHOK. ['openku Ma3yTHble, KOMOMHUPOBAaHHBIE.

8 Tonku Juist CXKUraHus )KUIKOIO U TBEPAOro TOILIIMBA

9 OcHoBHbIE CX€MbI 00padOTKH NMUTATENBHON BOIbI. VICTOUHMKH, COCTABbI U

XAPAKTCPUCTHUKU CTOYHBIX BOJ HNPCAITPUATHS.

10 Bonononroroska.

11 OKCIUTyaTanysi KOTJIOB IPOMBIIUIEHHBIX IPEANPUATHMN.
12 OO6cayxuBaHHE KOTEIBHOTO arperara Bo BpeMs padoThl, OCTAHOB KOTJIA.
13 KOHCTpYKTHBHBIE CXEMBI TAPOBBIX U BOAOTPENHBIX KOTJIOB.

14 | ITaporeHepaTopbl aTOMHBIX CTaHIIMH.

Bujaeodpuibmel:

- ITpunnun paboThl KOTIA;

- [TapoBoii koTen;

- [TapoBble TYpOHHBI;

- [Iitams ropesnku;

- KOpOTKOC 3aMbIKaAHUC,

- TermmooOMeHHNKH;

- Po3xur xotina;

- I'pagupHu;




- [Ipunnun paboTsl Hacoca

- [IpuHImnm paboThl IEHTPOOESKHOTO HACOCA;

- MHOrocrymneH4aTslii HacoC;

- Hacoc ITHC-1.

- Xabaposckas TOLI;

- Psazanckasg ['PDOC

- DKCIuTyaTaIus 3HeprodJI0KOB;

- Ilpunimn paboThl AIMOCOCA;

- I[BI/I}KCHI/IC KHNIKOCTHU B pa6oqu KOJIECC,

Tlpunooicenue

MeTtoauyeckue yKazaHusi 0 OCBOEHHIO U CHMIIIMHBI
«KoTeJibHbIE YCTAHOBKH U MAPOTreHEePATOPbI»

1. MeToauueckue yka3aHusi Ajs o0ydaloluxcs MO NJAHUPOBAHMI0O U OPraHU3AIUH
BpeMeHH, He00X0AMMOro0 /IJIsl 0CBOEHUSI THUCIUILIMHBI.

H3ydeHune pekOMEHIyeTcs HadaTh ¢ O3HAKOMJICHHUS ¢ pabouell mporpaMmol JUCIUILTUHBL, €€
CTPYKTYpPOH U coJiepKaHUEM paszienoB (Momaysei), (hOHIOM OIICHOYHBIX CPEICTB, O3HAKOMHTHCS C
y4e0HO-METOINYECKUM M HH(POPMAITMOHHBIM 00eCTIeUeHUEM AUCHIUTLIINHBIL.

Jucnuminna «KoTenbHble YCTaHOBKU M TApOTr€HepaTopb» cocTouT u3 17 (B 5 cemectpe) u 12
(B 6 ceMmecTpe) CBS3aHHBIX MEXAYy COOOI0 TeM, OOECIEeUMBAIOIIUX I[OCIEAOBATEILHOE H3YUYECHUE
MaTepuaia.

OO6yuenne no aucuuruinHe «KoTenbHbIE YCTAaHOBKM M MApOTEHEPATOPBI» OCYIIECTBISETCS B
cienyomux hopmax:

1. AyautopHsle 3aHATHS (JIEKLIMU, IPAKTUYECKHE/CeMUHAPCKUE 3aHATHS ).

2. CamocrositenpbHass paboTa cTylneHTa (MOATOTOBKA K  JIEKIUSM, HPaKTUYECKUM/
OPAKTUYECKUM 3aHSTHUSIM, TecTam/pedeparaM/IoKknaiaM/scce, U UHBIM (opMaM MHCbMEHHBIX PaboT,
BBINTOJIHEHHE aHAJIN3a KEHCOB, MHIUBUIyallbHAS KOHCYJIBTAINS C TIPETIOaBaTENIEM).

3. WnrepaktuBHblE (HOPMBI TPOBEIEHHUS 3aHATUH  (KOJUIOKBUYM, JIEKLUA-IUCKYyCCHUS,
TPYIIIIOBOE pelIeHue Keiica u 1p.hopmbl).

VY4eOHbIN MaTepHan CTPYKTYPUPOBaH U U3yYeHHUE AUCLUIUIMHBI TPOU3BOANUTCS BTEMaTUYECKON
MOCJIEeI0BATENBHOCTH. KaXIoMy NpakTHUecKOMy/ CEeMHUHAPCKOMY 3aHSATHIO W CaMOCTOSATEIBHOMY
U3yYEHHUIO MaTepuayia MpeAllecTBYeT JEKIMs Mo AaHHoW Teme. OOywaromuecs caMOCTOSTEIbHO
IPOBOJIAIT NIPEBAPUTENFHYIO TIOATOTOBKY K 3aHITHIO, IPHHUMAIOT aKTUBHOE W TBOPUYECKOE y4acTHE B
00CYX/IEHUH TEOPETHYECKUX BONPOCOB, pa3dope MNpoOJIEeMHBIX CHTyallMd M TIOMCKOB MyTeH HX
pemeHusi. MHorume mpoONeMbl, HW3ydaeMble B Kypce, HOCAT JHCKYCCHOHHBIH XapakTep, 4TO
npernonaraeT MHTEPaKTUBHBIN XapakTep MPOBEICHHS 3aHATHI Ha KOHKPETHBIX MpUMepax.

Ornrcanue mociIeI0BaTEIbHOCTH IESHCTBUIM 00yUaroIerocs:

[lpu wu3ydeHuum Kypca cieayeT BHHUMATENbHO CIyLIaTh M KOHCIEKTUPOBATh MarTepHal,
u3JaraeMplii Ha ayJAMTOPHBIX 3aHATUAX. /I ero TOHWMaHWS W KA4YeCTBEHHOTO YCBOCHUS
pEKOMEH IyeTcs ClIeAyIoNIas Moce10BaTeIbHOCTb JeHCTBUI:

1. Tlocne oxoHuaHUs Y4eOHBIX 3aHATHI [UIsI 3aKpeIUIeHHsT MaTepuaia MpPOCMOTpPETh H
0o0ymMaTh TEKCT JIEKLMH, MPOCIYIIaHHONW CerojHs, pa3o0parb paccMoTpeHHble mpumepsl (10 — 15
MUHYT).

2. Ilpu mOATOTOBKE K JIEKIUH CIEAYIOUIETO JHS IMOBTOPUTH TEKCT MpeIbIaylIiel JIeKIuH,
oJyMaTh O TOM, Kakasi MOXKeT ObITh cienyromas tema (10 - 15 munyT).

3. B Teuenue Henenu BBIOpaTh BpeMs Ui pabOThI ¢ auTeparypoil B Oubanoreke (mo 1

qacy).

4. Ilpr MOATOTOBKE K MPAKTHYECKOMY/ CEMUHAPCKOMY 3aHSTHIO TIOBTOPUTH OCHOBHBIE ITOHSTHS
[0 TE€MEe, U3Y4uTb IpuUMepbl. Pemas KOHKPETHYIO CHUTYyalUlO, - MPEIBAPUTEIBHO IIOHATb, KaKOU
TEOPETUYECKUI MaTepuan HyXHO HCHOJb30BaTh. HaMeTWTh MiaH pemieHusi, NmornpoOOoBaTh Ha €ro




OCHOBE PeluTh | - 2 mpakTUYeCKHe CUTyaluu (TpaKT. paboThI).

2. Meroauyeckue yKa3aHus 1o padore o0y4yarmuxcsi BO BpeMsl POBeAeHUs JIeKIUil.

Jlexuum  nmaroT  OOyyarolUMMCS  CUCTEMATHU3UPOBAHHBIE  3HAHMS 10  JUCLMILIMHE,
KOHIIGHTPUPYIOT UX BHHMaHHE Ha HauOojiee CIOXKHBIX M BaXKHBIX BoIpocax. Jlekuuu oOBIYHO
U3J1araroTcsl B TPAIUIMOHHOM MM B MpoOieMHOM cTuiie. /i CTyZeHTOB B OOJIBIIMHCTBE CIy4YacB B
npobiaeMHoM ctuie. [IpoOnemMHbI CTUIb MO3BOJIAET CTUMYJIMPOBaTh AKTHBHYIO IO3HABATENIBHYIO
JeSITeIbHOCTh O0YYaIOIUXCs W WX MHTEPEC K JUCIHILIMHE, (HOPMUPOBATH TBOPUECKOE MBIIIJICHHUE,
npuberaTb K MPOTUBOIOCTABICHUSM U CPaBHEHUSM, Jief1aTh 0000IEHNs], aKTUBU3UPOBAaTh BHUMAHUE
00yYaromuxcs MyTeM MOCTAaHOBKU MPOOJIEMHBIX BOIIPOCOB, MOOIIPSTH JUCKYCCHIO.

Bo BpeMs JEKIMOHHBIX 3aHATUH PEKOMEHJYeTCsl BECTH KOHCIEKTHPOBAHHE Y4eOHOro
Mmarepuaia, obpamarh BHUMaHUE HAa (HOPMYITUPOBKM M KAaTETOPHH, PACKPBIBAIOLINE CYTh TOTO HIIU
MHOTO SIBJICHUS, WU IIPOLIECCOB, BBIBOJBI U ITPAKTUYECKHE PEKOMEHIALIUN.

KoHcnekT nexknuu Jiydie nojapasAeisiTh Ha IMYHKTHI, COONIOAAs KPacHYIO CTPOKY. JTOMY B
60b1ION cTeneHH OyayT cocOOCTBOBATh BONPOCHI IUIaHA JIEKIMH, NPEJI0KEHHBIE MPENOAABATEISIM.
Crnenyer oOpamaTh BHUMaHHE Ha aKIEHTHI, BBIBOJBI, KOTOpPBHIE JENaeT IMperoAaBaTellb, OTMedas
HaunOoJiee Ba)KHbIE MOMEHTHI B JIEKIIMOHHOM MaTepHajie 3aMedaHusIMU
«BAXKHO», «XOPOIIO 3allOMHUTH» U T.NI. MOXHO /€JaTh 3TO U C MOMOUIbIO Pa3HOLBETHBIX MapKEepOB
WIH py4eK, IOJUEPKHUBasi TEPMHUHBI U OIIPEICTICHMUSL.

IlenecooOpa3Ho pa3paboTaTh COOCTBEHHYIO CUCTEMY COKpAallleHUi, aOOpeBUaTyp U CUMBOJIOB.
Opnaxo npu nanbpHE#en padoTe ¢ KOHCIIEKTOM CHMBOJIBI JIyUIlle 3aMEHUTh OOBIYHBIMU CJIOBAMM JJIS
OBICTPOTrO 3pUTEIBLHOIO BOCHPUSATHUS TEKCTA.

Paborass Hajg KOHCHEKTOM JIEKIMH, HEOOXOAMMO HCIIONB30BaTh HE TOJBKO OCHOBHYIO
JUTEPaATypy, HO U Ty JUTEPATypy, KOTOPYIO JOIOJHUTEIBHO PEKOMEH0BAN Npenogasarens. FIMeHHO
Takas cepbe3Hasi, KpONOTiuBas pabdoTa ¢ JIEKIHUOHHBIM MaTE€pHaoM I03BOJMT IJIyOOKO OBIJIAJEThH
TEOPETUYECKUM MAaTEPUATIOM.

TemaTuka nexkuuii jaercs B paboueil mporpamme JUCLUILIMHBL.

3. Mertoauyeckue YKa3aHus o0yyaromumcest no NMOAr0TOBKeE K
NPAKTHYEeCKUM/CeMHUHAPCKUM 3aHATHSIIM.

Ha nmpakTuyeckux/CeMMHapCKUX 3aHATHSIX MPUBETCTBYETCS aKTUBHOE ydacTHe B OOCYXIAECHUU
KOHKPETHBIX CUTYyalluld, CIIOCOOHOCTb Ha OCHOBE IIOJIyYEHHBIX 3HAaHUN HaXOAWUTh Haubolee
3¢ (eKTUBHBIE PpEIICHUs IOCTABIEHHBIX IMPOOJIeM, YyMETh HAaXOAWUTh TOJIE3HBIN JIOTMOJIHUTEIbHBIN
MaTepuai 1o TEMATUKE CEMUHAPCKUX 3aHSITH.

CryneHTy peKOMEHIyETCsl CaeayIonas cxema IMoArOTOBKH K CEMMHAPCKOMY 3aHATHIO:

1. O3HakOMJIEHHE C IUJIAaHOM [PaKTUYECKOI0/CEMUHAPCKOTO 3aHsTHs, KOTOPBIM OTpa)aer
COAEPKAHUETIPEITIOKEHHON TEMBI;

2. [IpopaboTaTh KOHCIIEKT JEKIHil;

3. [IpounTaTh OCHOBHYIO U JOTIOJIHUTEIBHYIO JIUTEPATYPY.

B nporuiecce NoAroToBKM K MPAaKTUYECKUM 3aHATHUSAM, HEOOXO0IUMO 00paTUTh 0COO0EBHUMAHNE
Ha  CAMOCTOSITEIBHOE  M3Y4Y€HHME PpEKOMEHJIOBaHHOW JmrepaTypbel. Ilpm Bceil  mosHOTE
KOHCIIEKTUPOBAHUS JIEKIIUM B HEH HEBO3MOXHO U3JIOKUTH BECh MaTepHall U3-3a JINMUTA ayJUTOPHBIX
yacoB. [loaromy camocrositenbHas paboTa ¢ ydyeOHMKaMHu, Y4eOHbIMH IOCOOMSIMH, HAy4YHOH,
CIPAaBOYHOU JIUTEPATypOH, MaTepuasaMyu NepUOIUUECKUX M3aHui u MHTepHeTa sBisieTcs: Hauboee
3¢ (PEeKTUBHBIM  METOJOM  IMOJIYYEHHUS  JOMOJHUTENbHBIX 3HAHWM, TIO3BOJIAET 3HAYUTEIHHO
aKTUBU3UPOBATh MpOIecC OBJIaAeHHUs HHpopManuel, crnocoOCTByeT Oojee TIyOOKOMY YCBOEHHIO
U3y4aeMoro marepuaia, GOpMHUpPYET y CTyIEHTOB OTHOILIEHHE K KOHKpeTHOW mpobieme. Bce HOBbIE
MOHATUS 1O U3yyaeMoH TeMe HEeoOXOJIMMO BBIyYHTh Haum3yCThb W BHECTU B TJIOCCapui, KOTOPBIH
11€J1ecCO000pa3HO BECTU C CAMOT'0 Hayuaja U3y4eHus Kypca;

4. OTBGTI/ITB Ha BOHpOCBI IIJ1aHa HDaKTI/I'—IeCKOI‘O/ CEMHUHAPCKOI'0 3aHATHS,

5. BBITTOJIHUTE JOMAaIlTHee 3aJaHue;

6. [IpopaboTath TECTOBBIE 3aJaHUS U 33]a4H;

7. Ilpu 3aTpynHEeHHsIX ¢(HOPMYIUPOBATH BOMPOCHI K MPENOaBaTENIO.

PesynbraT Takoit paboThl JOIKEH MPOSBUTHCS B CIIOCOOHOCTH CTYIEHTa CBOOOIHO OTBETUTH Ha
TEOPETHYECKHE BOMPOCHI MPAKTUKyMa, BBICTYyNaTh M yYacTBOBaTh B KOJJIEKTHBHOM OOCYKICHHUH
BOHpOCOB 1/13yqaeM0P”1 TEMBI, HpaBI/IJIBHO BBIITOJIHATH HpaKTI/I‘-IeCKI/IG 3aJaHusd W HHBIC 3aJaHud,




KOTOPBIC JAOTCA B (I)OHI[G OLICHOYHLIX CPCACTB AUCHUIIIINHEI.

3. MeToanveckue yKazaHus 00y4arIMMCS 110 OPTaHU3AIUHM CAMOCTOSITeIbHOI padoThl.

Ilenp opraHu3anuu CaMOCTOATENBHOM paboThl mo nucuuiinHe «KoTenabHble YCTaHOBKU U
naporeHepaTopb» - 9TO YriayOleHue W paclIMpeHHe 3HaHWK B OOJIACTH HHEProodecredeHus
OpeanpusThii; (GopMUpOBaHME HaBblka UM MHTEpeca K CaMOCTOSITEIbHOM  I03HaBaTEJIbHOU
JeATEIbHOCTH.

CamocrosTenbHas paboTa 00ydaroUIUXCsl SABIAETCS BaXXHEWIIMM BUAOM OCBOEHUS COJEPIKAHUSA
JUCLUIUINHBL, IOATOTOBKH K IMPAaKTUYECKUM 3aHATHSAM U K KOHTpoJIbHOM pabote. Croaa K€ OTHOCSITCS
U CaMOCTOATENIbHOE yIIyOJIeHHOe H3ydyeHue TeM JaucuumuimHbl.  CamocTosTenbHas pabora
NpEeACTaBIsieT COOOW TMOCTOSHHO JEHCTBYIOIIYIO CHCTEMY, OCHOBY 00pa3oBaTelIbHOTO Ipolecca U
HOCUT HCCIIEIOBATEIbCKUI XapakTep, 4YTO MOCIYKUT B OyIylIeM OCHOBAaHHMEM Uil HAIUCAHUSA
BBIITYCKHOW KBaTH(PUKAIIMOHHON paboThl, MPAKTHYECKOTO IPUMEHEHHUS TOTYYESHHBIX 3HAHHUH.

OpraHu3anus caMOCTOSTEIbHON paboThl 00YUYaAOIIMXCSl OPUEHTUPYETCS] HA aKTUBHBIE METO/bI
OBJIAJICHUS] 3HAHUAMH, pPaA3BUTUE TBOPUYECKUX CIOCOOHOCTEH, MepexoA OT IOTOYHOIO K
UH/IMBUYIU3UPOBAHHOMY OOYUEHHIO, C yUETOM MOTPEOHOCTEN 1 BO3MOKHOCTEH JTMUHOCTH.

[lpaBuibHAs OpraHM3alMsl CaMOCTOSITENIBHBIX YYEOHBIX 3aHATHH, HMX CHCTEMaTHYHOCTH,
1enecoo0pa3sHoe IJIaHMpPOBaHHE pabO4Yero BPEMEHU IO3BOJISIET CTYJIEHTaM pa3BUBaTb YMEHUS U
HaBBIKM B YCBOCHUHM M CHUCTEMAaTH3allMM NMPUOOpEeTaeMbIX 3HaHUM, 0OecreuynuBaTh BBHICOKUN YPOBEHb
yCIIEBaEMOCTH B MEPHO 00yUEHUS, TOTyUYUTh HABBIKH IMOBBIIICHUS TPOPECCHOHATBHOTO YPOBHSI.

[TonrotoBka K MpPaKTUYECKOMY 3aHATHIO BKJIIOYACT, KpPOME MpopabOTKM KOHCIEKTa U
IpE3CHTAlUU JIEKI[UH, MOMCK JIUTEpaTypbl (II0 PEKOMEHJIOBAaHHBIM CIHCKAaM M CaMOCTOSITENIBHO),
HOJArOTOBKY 3aroTOBOK JJIsi BBICTYIUIEHMH IO BONpOCaM, BBIHOCUMBIM Uil OOCYXAEHHUS IO
KOHKpETHOH TeMe. Takue 3aroTOBKM MOTYT BKJIIOYAaTh LUTAThl, (DaKTbhl, COIOCTABIIEHUE PA3IUUHBIX
no3uLMi, coOCcTBeHHble MbIciu. Ecnum mnpobinema 3auHTEpecoBajla OO0YydarOLIErocs, OH MOXET
HOJTOTOBUTH pedepaT U BHICTYNIUTh C HUM Ha NMPAKTUYECKOM 3aHATUU. [IpakTHueckoe 3aHsATHE - 3TO,
Ipexe BCEro, IUCKycCUs, OOCYXJIEHHE KOHKPETHOM CHUTyallud, TO €CTh INpEAINoJiaraeT yMEHHE
BHUMATEJIBHO CIYIIAaTh YWIEHOB MAJIOW IPYIIBI U MOJAEPATOpPA, a TAKXKE CTAapaTbCs BBICKA3aThb CBOE
MHEHHE, BBICKA3bIBaTh COOCTBEHHbIE WJIEM U MPEIJIOKEHHs], YTOUHATh U 33J]aBaTh BOMPOCHI KOJIeraM
10 00CYX/IEHUIO.

[Ipy moAroToBKe K KOHTPOJIBbHOH paboTe oOyyaromuiicsi TOJKEH IOBTOPATH MPOiIeHHBIN
MaTepuail B CTPOrOM COOTBETCTBUM C Y4e€OHOM MNpOrpaMMoOil, HCHOJIb3ys KOHCIEKT JEeKUUH Hu
JUTEpaTypy, PEKOMEHJOBaHHYIO mpemnojaBaTeneM. llpu HeoOXOAMMOCTH MOXKHO OOpaTHUThCS 3a
KOHCYJIbTallUEN U METOINYECKON OMOIIBIO K IIPETOJaBaTENIO.

CamocrosTenbHas paboTa peaau3yercs:

— HEIOCPEACTBEHHO B MPOLECCE ayIUTOPHBIX 3aHATHM - HA JIEKIMAX, IPAKTUYECKUX 3AHATHUSAX;

— B KOHTAaKTe C MpernojaBaTeieM BHE PaMOK paclMCaHMs - Ha KOHCYJbTAIMIX 10 y4eOHBIM
BOIIPOCAM, B XOJ€ TBOPYECKHX KOHTAKTOB, NPU JUKBUAALMH 3aJ0JDKEHHOCTEH, NPHU BBINOJHEHUN
WHAVBUAYAJIbHBIX 3alaHUui U T.1.

- B Oubmmoreke, naoma, Ha Kadeape TMpU BHITOJIHCHUH OOyYaOIIMMCS Y4YeOHBIX U
IIPAKTUYECKHX 3ajad.

Bunesl CPC u kputepun oneHoK
(o 6amnpHO-periTunroBOM cucteme [ THTY, CPC onenuBaercs B 15 6anioB)

1. Pedepar

2. Joknag

3. Occe

4. YwuyacTtre B MEpPOIPHUATHIX

Tembl ans camMoCTOSITENIbHOM paboThl MpomnucaHbl B pabouel mporpamme JTUCHUIUIMHBL.
O} PeKTUBHBIM CPEICTBOM OCYIIECTBICHUS OOYYaAIOIUMCS CaMOCTOSATEIbHOW pPaOOTHI SBISIETCS
3JIEKTPOHHAs HHPOPMAITMOHHO-00pa3oBaTeIbHasl cpeia YHUBEPCUTETa, KOTopas 00eCIeunBaeT JOCTYI
K Yy4eOHBIM IUIaHAM, pabo4yuM TMporpamMMmaM JUCHUIUIMH (MOAysel), MNpakTHK, K W3JaHUAM
3JICKTPOHHBIX OMOJIMOTEYHBIX CUCTEM.
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