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1. Heap u 327244 JTUCHUIJIMHBI:

OcHoBHasi  umeab  Kypca  «TeruoreHepupyioue  arperatb»:  IOJArOTOBKa  OakajaaBpoOB,
CHEIUAM3UPYIOMIUXCS B 007acTU dHEproodecrneueHus: npeanpustuid. Llenpio u3yueHus TUCIUTUTHHBI
ABIISIETCS IPUOOPETEHNE 3HAHUN O THMAaX U KOHCTPYKIHSX MapOBbIX, BOAOTPENHBIX U MapOBOJOTPEHHBIX
KOTJIOB, 00 OpraHW3aIiil CKUTaHHUS OPTaHWYECKUX TOIUIMB B TOIMKAaX KOTJIOB, O TEIIO(DHU3MYECKHX U
TUAPOTa30MHAMUYECKUX TpoIeccaxX, MPOTEKAIOIUX B Ta30BO3AYIIHOM U MapoOBOASHOM TpaKTax
KOTEJIbHON YCTaHOBKH, 00 YCIIOBUSAX pa0dOThI MOBEPXHOCTEH HAarpeBa

3agauu AMCUMILIMHBI:

NpPUOOPETEHUE HABBHIKOB 1O KOHCTPYHPOBAHHWIO KOTJIOB, BBHIMOJHEHHIO TEIUIOBBIX, THUIPABINYCCKHX,
a’POIMHAMUYECKUX M MPOYHOCTHBIX PACUYETOB IMPH YCIOBHU OOECIEUeHMs 3a/laHHBIX XapaKTEPUCTHUK:
MPOU3BOUTEIILHOCTH, TApaMETPOB PabOUYMX Cpeid, HAJACKHOCTH U 3KOHOMHUYHOCTH PabOThI KOTIIA U
BCIIOMOTaTeJIbHOTO 000PY10BaHUSI.

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

VYuebnast aucuumiuHa «TemmoreHepupyromue arperaTbl» OTHOCHUTCS K 4acTd, (HopMupyemoit
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

Koa nmo ®I'OC

NHaukaTopbl 10CTHKEHU S

Ilnanupyemble pe3yJibTaThl

00y4enusi no nucuuminge (3YB)

OoumenpogeccuoHaIbHbIE

OIIK-3. Cniocoben
JIEMOHCTPHPOBATh
NPUMEHCHHE OCHOBHBIX
CIOCOOOB TMOJTyYEHHUS,
npeoOpa3oBaHusl,
TpaHCHOpTa U
UCTIOJIB30BaHUS TETUIOTHI
B TEIJIOTEXHUYCCKUX
YCTaHOBKaX M CUCTEMaX.

OIIK-3.1. lemoncTpupyet
MOHMMAaHHUE OCHOBHBIX
3aKOHOB JIBUKCHUS
JKUJIKOCTH U Ta3a;

— OIIK-3.2. [Ipumensiet 3HaHUs
OCHOB TUJIPOTA30/IMHAMUKHU
JUTSL pacueToB
TEIJIOTEXHUYECKUX
YCTaHOBOK U CHCTEM;

— OIIK-3.3. Ucnonb3yeT
3HaHUE TETUIOPU3NIECKUX
CBOICTB pabo4HX TeJ MpH
pacyerax TermI0TeXHUYECKUX
YCTaHOBOK U CHCTEM;

— OIIK-3.4. JlemoHCcTpUpYyET
MMOHUMAaHNE OCHOBHBIX
3aKOHOB TEPMOJUHAMUKH U
TEPMOJMHAMUYECKUX
COOTHOIIICHUI;

— OIIK-3.5. [Ipumensier 3HaHus
OCHOB TEPMOJAMHAMUKH JIJIS
pacueToB
TEPMOJMHAMUYECKUX
MPOLIECCOB, LIUKIJIOB U UX
ToKa3arTeJiei;

— OIIK-3.6. JleMmoHCTpUpYET
MMOHMMAaHHE OCHOBHBIX
3aKOHOB U CIIOCO00B
MEePEeHOCca TEIJIOTHI U MACCHI;

— OIIK-3.7. IlpumeHsieT 3HaHUA
OCHOB TeIIOMaccooOMEeHa B
TEIJIOTEXHUYECKHUX
YCTaHOBKaX.

3HATb:

OCHOBHBIE HMCTOYHUKU HAy4YHO-
TEXHWYECKOH HH(OpMaIuu 110
KOTEJIbHON TEXHUKE MaJOd |

cpenHen MOIIHOCTH,
KJIacCU(UKALIUIO MapOBBIX
KOTJIOB u CYIIHOCTb
IIPOUCXOISAIINX B HUX
IPOLIECCOB;

HIPUHIUI JeUCTBUS U
KOHCTPYKTHUBHBIE OCOOEHHOCTH
KOTEJIbHBIX arperaTtoB c

€CTECTBEHHOM LMPKYJSALHUEN U
IPUHYIUTEIBHBIM JIBUKEHUEM
TEIUIOHOCHUTEIIA, METO/IbI
BBITIOJTHEHUSI KOHCTPYKTOPCKUX
U MOBEPOYHBIX PACUyETOB KOTJIA
U €T0 MOBEPXHOCTEM;

yMeTb:

aHAIM3UPOBATh Hay4HO-
TEXHUUYECKYIO JOKYMEHTAINIO U
uHpopMaIuio 0 KOTJIaX,
CaMOCTOSITENILHO Pa30upaThCs B
HOPMAaTHBHBIX METOAMKAX
pacyera ¥ NPUMEHATH UX JUIsS

peuenust MOCTaBJICHHOMN
3aJ1a4y;

UCIIOJIb30BaTh  COBPEMEHHBIE
MH(pOpPMaLMOHHbIE

TEXHOJIOTUH, 0a3bl JaHHBIX W
MTaKeThI MPUKIIATHBIX IPOTpaMM
IIpU pacyerax, HCIOIb30BaTh

MNpOrpaMMbl  TEIUIOBOTO U
TUAPOIMHAMUYECKOTO pacyera
AJIEMEHTOB KOTEJIbHOTO
arperara;

BJIA/IETh:

HEOOXOAMMON TEPMHUHOJIOTHUEH
B 00JacTd DHEPreTHUECKUX
KOTJIOB, HaBBIKAMH DPacueTOB
TOPEHUs  pa3JIUYHBIX  BHUJIOB
TOTUTHBA, COCTaBJICHHS
MaTepualibHbIX U  TEIUIOBBIX
OanaHCOB B KOTEJIbHOM
arperare;

OCHOBHBIMM METOJAaMH pacuera
KOHCTPYKIIMA KOTJIa U €ro
IIOBEPXHOCTEH HArpeBa,;




— TIPUHIUTIAMHA BBIOOpaA
HEOOXOIUMOW  KOHCTPYKIIMU
KOTJIa K COKUTAHUIO 3aJIaHHOTO
TUNIA  TOIUIMBA,  HABBIKAMHU
TEIUIOBOTO, THAPABINYECKOTO U
a’pPOJMHAMUYECKOTO PACUYETOB

KOTEJIBHOTO arperara,

METPOJIOTHYECKUX TPUOOPOB U

CXeM u c yCIIOBUEM

oOecrieyueHnss 0Oe30mMacHOi ero

paboTHI;
OIIK-S. Cnocoben — OIIK-5.1. leMoHcTpUpyeT 3HATh:
YUYUTHIBATH CBOMCTBA 3HaHue obnacTeit

. —  CIocoObI MOJITOTOBKH

KOHCTPYKIIMOHHBIX MIPUMEHEHHUS, CBOICTB,

pa3jMYHBIX TOIUIMB IEpell HUX
MaTepuasoB B XapaKTePUCTUK U METO/I0B

C)KUTaHHEM, CIIOCOOBI
TETUIOTEXHUYECKHIX WCCJICTIOBAHMUS

MoAep>KaHuUs paboyero
pacueTax €  y4eToM KOHCTPYKIIHOHHBIX

pexuMa KoTia (mapaMeTpoB
TMHAMAYECKUX u MaTepuasoB, BEIOUpaeT

mapa, pacxojioB, JIaBIICHUS)
TEIUIOBBIX HArPY30K. KOHCTPYKIIMOHHBIE

KOHCTPYKTUBHBIE OCOOEHHOCTH

MaTepuaibl B COOTBETCTBUU C
TOpeNoK TUIS COKUTaHUS
TpeOyemMbIMU
ra3000pa3HbIX, KUKHX,

XapaKTePUCTUKAMHU IS
UCTIOJIB30BaHUs B 00J1aCTH
npodeccuoHanbHOM
JIeSITEIIbHOCTH;

OIIK-5.2. lemoHCcTpHpYyET
3HaHHWE OCHOBHBIX MPABUII
MIOCTPOEHHUS U OPOPMIIEHUS
ACKHU30B, UEPTEKEU U CXEM B
COOTBETCTBHH C
TpeOOBaHUSAMU CTAH/IAPTOB;
OIIK-5.3. Beinonusier
ACKU3BI, YEPTEKH U CXEMBI B
COOTBETCTBHH C
TpeOOBaHUSMU CTaHIAPTOB C
HCII0JIb30BaHUEM CPEICTB
aBTOMAaTH3alNH
POEKTHUPOBAHUS;

OIIK-5.4. /IlemoHCcTpHUpYyET
3HaHHWE OCHOBHBIX 3aKOHOB
MEXaHUKU KOHCTPYKIIMOHHBIX
MaTepuasoB, UCIOJIb3YEMBIX
B TEIJIOIHEPTeTUKE U
TEIIOTEXHHUKE;

OIIK-5.5. Bemonnsier
pacueTsl Ha IPOYHOCTh
AJIEMEHTOB
TETUTOTEXHHYECKIX
YCTaHOBOK U CHCTEM C
YYeTOM YCJIOBUH UX pabOTHI.

TBEPBIX TOILIUB;

— METOIbl CHIDKEHHS BPEIHBIX
BbIOPOCOB KOTEJIbHBIMU
arperatamu "
METPOJIOTUYECKOTO  KOHTPOJIS
3a IPOLIECCOM.

yMeTb:

— TPOU3BOAUTH  BJIEMEHTAapHBIE
pacueTsl IO KOTJIy B LIEJIOM U
€ro TOBEpPXHOCTSIM Harpesa,
OCYLIECTBIIATH MIOMCK U
aHaJIM3UPOBATh Hay4yHO-
TEXHUYECKYI0 UHPOPMALUIO O
KOTEIILHOM TEXHUKE;

— BBIOMpATh KOTEJIbHBIN arperar B
COOTBETCTBUM C 3aJaHHBIMHU
TpeOOBaHUSAMU IO MapaMmeTpam

TEIJIOHOCHUTES U
XapaKTEepPUCTUKAM  MCTOYHHUKA
SHEPIrUu.

BJIAIETD:

— HaBBIKAMU IIOHUCKA
HeoOxoqumoil  mHpopManuuy,
Kacaromieucs KOTEJILHOMI
TEXHUKH;

— MeToJaMH Toadopa MOITHOCTH
U KOINMYEeCTBA TOPENOK JUIs
3aJJaHHOI0 THIA KOTJIA M €ro
[MapoIpOU3BOAUTENHHOCTH.




4. O0beM IMCHUTIMHBI M BUIbI YUeOHOM PadoThI

Taoauna 2
Bcero CemecTtp
Bup yueoHoii padoTbl yacos/ 3a4.e/1. 0P0 300

[010]0) 300 5 6 6 7
KontakTHasi pa6ora (Bcero) 99/2,7 36/1,0 | 51/1,4 | 48/1,3 16/0.4 | 20/0,5
B ToMm umncne:
Jlexuun 49/1,4 18/0,5 | 17/0,5 | 32/0,9 | 8/0,22 | 10/0,3
[TpakTudeckue 3aHsITHs 50/1,4 18/0,5 | 34/1,0 | 16/0,4 8/0,23 | 10/0,3
CemuHapsbl
JlaboparopHbie pabOTHI
CamocrosiTesibHas padoTa (Bcero) 89/2,5 171/4,7 | 44/1,4 | 45/1,6 | 85/2,4 | 86/2.4
B Tom umcne:
KypcoBast paboTa (IIpoekT) 15/0,4 32/0,9 15/0,4 32/0,9
PacuerHo-rpaduueckre paboThl 14/0,4 31/0,9 | 14/0,4 31/0,9
TP
Pedepatsl
Jlokmaasl
[Ipe3enTanuu
U (unu) opyeue 6uovl camocmosmenvHoll
pabomul:
[ToaroroBka kK 1a00pPaTOPHBIM paboTaM
[ToaroroBka K MPaKTUYECKUM 3aHSATUSIM 30/0,8 36/1,0 | 15/0.4 | 15/0,4 18/0,5 18/0,5
[loaroToBka K 3a4eTy 15/0,4 36/1,0 | 15/0,4 36/1.0
[ToaroroBka K 3K3aMeHy 15/0,4 36/1,0 15/0.4 36/1.0
KonTtposb 28 9 28 9
Bunx otyeTHOCTH 3K3aMeH 3K3aMeH 3aqer 3K3aMeH 3a4erT JK3aMeH
Oomras BCEI'O B yacax 216 216 108 108 108 108
TPYA0E€MKOCTh BCEI'O B 3au.
JAMCIMILTAHBI eIMHUIAX 6 6 3 3 3 3




5. Coaep:xanue TUCHUIINHBI

5.1.1 Pa3aeJibl AUCHUILIMHBI U BUABI 3aHATHIA (5 cemecT)) Tabauuna 3.1
Yacsl Yacel Hacer
Ne HaumenoBaHue pasjaeia JEKIMOHHBIX | JIa0OPATOPHBIX NPAKTIICCKUY | g ooro qacos
N . (ceMMHapPCKHX)
n/n | AMCUMILNIMHBI 110 CeMeCcTpam 3aHsTIM 3aHsTHH sansTHi
0®0 | 300 | 0OPO | 300 | OPO | 300 | OPO | 390
MecTo 1 poJib KOTEIBbHBIX
1 | ycTaHOBOK Ha MPOMBIIUIEHHBIX 1 2 3
IPEAIPUATHUSIX. 1 1 2
) OO01mre MpUHIKIBI PaOdOThI 1 ) 3
KOTJIa
3 Tommuso KY u nporieccel ero 1 ) 3
TOpPEHUS
= > 1 1 2
4 TenoBoii 6ananc KOTENbHOM 1 ) 3
YCTaHOBKH
[IpuHuunuaneHas
5 | TEXHOJIOTMYECKas CXxema 1 2 3
KOTEJIBHOT'O arperara
IIpuHnunuaneHas 1 1 2
G | TeXHOMOrMYECKas CxeMa 1 ) 3
TeIUIoreHepaTopa
JAKBP-10-13-250 I'M
[IpuHuunuaneHas
7 | TEXHOJIOTMYECKAs CXema 1 2 3
KOTEJIbHBIX arperatos Tumna /[E
IIpuHnunuaneHas 1 1 2
g | TEXHOJIOTHUYECKas CXeMa 1 ) 3
KOTEJIbHBIX arperaroB TUIa
bI'M; E-1-9
[TpuHIMNIManBHAS
TEXHOJIOTMYECKasi cxema
9 1 2 3
KoTesnbHoro arperara M3K- 1 1 )
TAT-1
10 Tonoqume U TOPEJIOYHBIE | > 3
yCTpOCcTBa
11 | l'openounble ycTpoiicTBa 1 2 3
1 1 2
12 | I'a30BbIE ropenKku 1 2 3
13 | 'a30Ma3yTHBIE TOPEJIKU | 2 3
" 1 1 2
14 | TaronyTbeBble yCTPOMCTBA | 2 3
15 | Boasible 3KOHOMaM3epsl 1 2 3
16 Bo3nyxononorpeBarenu 1 ) 3
1 1 2
[TaponieperpeBarenu u
17 | cemapatopsl mapa. ApMarypa u 1 2 3
rapautypa KVY
nUToro: | 17 8 0 34 8 51 16




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

Taoauna 3.2

Yacel
Yacsl Yacel
Ne HaumenoBaHue pasjaesa JIEKIUOHHBIX | J1a60paTOPHBIX NPAKTHAUCCKUX | o6 ro yacos
. . (ceMMHapPCKHUX)
n/nm | AMCUMILUIMHBI 10 CeMeCcTpam 3aHsTIM 3aHsTIM sansTHii
O®0 | 30 | 0P®O | 30 | OPO | 30 | OPO | 390
1 CocraB ¥ PUHIUIIBI PaOOTHI ) 1 3
TEIJIOTeHepaTopa
= 1 1 2
) YerpoiicTBo 1 paboTa ) 1 3
temoreneparopa IITBM-50
YcrpoiicTBO 1 paboTa KoTia
3 KB-I'M-10-150 2 : 2 . 4 8
YcrpoiicTBO 1 paboTa KoTia
4 KB-I'M-50-150 2 : 2 . 4 8
Cxembl paboThI
> tertodiekTporenTpanu (TII1) 4 ! 2 ! 6 2
6 | DIeKTpOIHbIE KOTJIbI 1
TexHOIOrNYECKHE METOBI 1 1 2
7 4 1
HOoATroTOBKH BoAEI Ha KY
[Iporeccrl ocaxxaeHus
8 . 2 1 3
IpUMecel BOJIbI 1 2 3
9 O0becconuBaHue BOIbI 2 1 3
10 | Jleasparus nuTaTeaIbHON BOJIBI 2 1 1 1 3 2
11 Ma3yTH06v X0341CTBO 4 1 5
KOTEJIbHON YCTaHOBKH
T . 1 2 3
12 eIJIOBOM pacyeT 4 ) 6
TEIJIOTeHEepaTopa.
HUTOIo: | 32 8 16 10 48 18




5.2. JlekunoHHbIE 3AHATHS (5 cemecTp) Ta6auua 4.1

Ne
n/n

HaumeHoBaHue pa3jaesa
JUCIHHUILINHBI

Coaeprxanue pasgesa

1

2

3

MecTo U poJib KOTEIBHBIX
YCTaHOBOK Ha
MMPOMBINIJICHHBIX
MPEANPUSITUSIX.

Bxnag poccuiickux y4eHbIX B pa3BUTHE TEILIOTEHEPUPYIOIINX
arperaToB M KOTEJIbHBIX YCTAHOBOK. POJIb POCCUICKUX YUEHBIX
B pa3BUTHU KOoTenbHOU TexHukH. Koren B.B. Tabyneruya,
Hcropust pa3BUTHS U COBPEMEHHOE COCTOSTHUE KOTIOCTPOCHUS
JUISL HY’KJT TPOMBIIUIEHHON TEIJIO3HEPIeTHKH,
KOTJIOCTPOUTENIbHBIC 3aBO/JIBI.

TepMuHBI U IOHATHS KOTEJILHOM yCTaHOBKU. Pa3Butue
KOHCTPYKTUBHBIX JIEMEHTOB KOTJIOB. CXeMa KOTEJIbHON
ycTaHoBKH. Bogorpelnbiii KoTen. MecTo M poJib KOTEJIbHBIX
YCTaHOBOK B CHCTEMaxX 3HEProX03sICTBA MPOMBIIUICHHBIX
npeanpusthii. COCTOSHHUE U IEPCIEKTUBBI Pa3BUTHUS
sHepreTuku B PO u apyrux crpaHax.

OO61ue npuHIUIBEl paboThI
KOTJIa

O6miast  xapakTepUCTUKa U 3JIEMEHTbI KOTEIbHBIX
ycTaHOBOK. O011as kiaccupuKamus KOTIOB. DHEPTeTHICCKUE,
MIPOU3BOJICTBEHHBIE (IIPOMBIIIIEHHBIE) OTOMUTENIBHO-
IIPOM3BOJICTBEHHbBIE KOTeNbHbIE. [[pMHIIMNIManbHAs cxema
MPsIMOTOYHOTO KOTeNbHOTO amnmnapara. Knaccudukanus
[apOBbIX KOTJIOB. MIcTOUHMKY 3HEpruu i KOTJIOB
npoMipennpusaTaii. Cxema padoThl KOTEIbHON YCTaHOBKHU.
[TpuHuMnUanbHas cxema NPSIMOTOYHOTO KOTEIbHOIO anmapara.
[Iporpammsl pa3BUTHSA U 3aKOHOIATEIbHBIE AKTHI
npaBuTenbcTBa PO B 0051aCTH 3HEPTETUKU U TOIIMBHO-
sHepreTrueckoit 6a3sl ctpansl. [Tnan ['OBJIPO. Koren kak
MCTOYHUK 3arpsi3HEHUS OKpYsKarolel cpefbl. TernnoBbie cXeMbl
KOTEJIbHBIX arperaToB, padoTalOIIMX Ha ra3e, Ma3yTe, TBEPIOM
MBUIEBUHOM TOIUIMBE, OTXOSAIINX T'a3aX TEXHOJIOTHUECKUX
arperaroB. [ [pyHIIUIT KOMIIOHOBKH ITOBEPXHOCTEN HArpeBa 1o
XOJly MPOJTyKTOB CTOPaHUSI.

[TapoobOpa3yromue mnoBepXHOCTH  HarpeBa. KoHCTpykimu
TOMOYHBIX 3KpaHOB. CXeMbl BKJIIOYEHHs IaHEJIEeH 3KpaHoB,
yclnoBHsS UMX paboThl. MeToabl MOBBIIIEHWE HAAEKHOCTH
TOTMOYHBIX 3KPaHOB.

Tommeo KV u nponeccer
€ro ropeHus

Tormmo KVY. Ilpoueccer ropenust TorumBa. CocTtaB TBEPAOTO U
xunkoro  tomauBa.  CocraB  ra3oo0pa3HOro  TOIUIMBA.
Knaccudukanust roprounx razoB. Ternodusnyeckue CBOWMCTBa
razoobpazHoro  TorumBa.  JKuMaKoe — TOILUIMBO  (MasyT).
Knaccudukammust  mazyroB.  Temnodusumdeckue  CBOWMCTBa
Ma3yToB. OCOOEHHOCTH W MPHHLMUIBI OPraHU3alUU CKUTAHUS
’KHUJIKOTO TOILINBA.

ITonroroBka K CKHraHUK Ta30BOTO TOIUIMBA: TPAHCIOPT,
XpaHEeHue, MOJ0TPEB, BOIIPOCHI OXPaHbl TPyAa.

Pone TOC u ADC B yioBII€TBOPEHUH OTPEOHOCTEH CTpaHBI B
AIIEKTPUYECKON U TETNIOBOW SHEPrur. OCHOBHBIE TEHACHIINN
paszButus TOC. XapakTepucTrka U 00IHe TEXHOJIOTHYECKHE
CXEMBbI KOTEJIbHBIX YCTAaHOBOK IMPOMBIIINIEHHBIX TPEANPUITUH.
CxeMBl 1 OCHOBHBIE ITPOLIECCHI TPOU3BOACTBA NIapa, BOJBI U
JPYTUX TEIUIOHOCUTENIEH B KOTJIAX.




3

TemmoBoii OalaHC KOTEIBHOM

YCTAaHOBKH

Crpykrypa TermioBoro Oamanca kortenbHOH. Koadduiment
IIOJIE3HOTO JEHCTBUS M pacxo] TOIUIMBA TEIUIOr€HepaTopa.
TerioBele mOTEepu TemoreHeparopa. OOiiee ypaBHEHUE
TerioBoro Oananca. Pacnosaraemas M IOJE3HO 3aTpayeHHas
temiota. [lorepu temnotel u ux onpenenenune. Temmoroin KITJ]
kotna. Camomnotpebnenue sHeprun u sHeprermueckuid KIT
KOTEJIbHON yCTaHOBKH. TeruioBod OajlaHC W TeMIlepaTypHBIN
ypoBeHb  Tomku. TerooOMeH B Tomke. TermsoBbie
XapaKTePUCTHUKHW HACTEHHBIX HKPAHOB. WznyuatenbHas
crnocoOHOCTh  (akena. Bpibop Temmeparypbl MpPOAYKTOB
CropaHMsi Ha BBIXOJE U3 TONOYHOM Kamephl. BeIOOp KOHEUHOTO
OXJIX/ICHUS ra30B B Tonke. MeToauka pacdyera TeriooOMeHa
B Tomke. JlyuucTelii TeruiooOMeH B razoxojax KoOTIa.
Koadduuuentsr Ttermonepenadn W BBIOOP  ONTUMAIBHOM
CKOPOCTH MPOJIYKTOB CTOpaHHS B KOHBEKTHBHBIX Ta30X0jax.
Meronnka pacdyera KOHBEKTUBHBIX [IOBEPXHOCTEN HArpesa.
WuTteHcudukanus  paaualioOHHOTO u KOHBEKTHBHOT'O
TeruiooOMeHa B 3JieMeHTax — Komia.  Pacmpenenenue
TEIUIOBOCIPUATUN MEXIY MOBEPXHOCTSIMHU HarpeBa. TeXHUKO-
HKOHOMHYECKHUI BHIOOP OXJIaXKICHUS Ta30B B KOTJIE.

[TpuHIMNIMaNBHAS
TEeXHOJIOTHYECKas cxemMa
KOTEJIbHOTO arperara

[TpyuHIMNIMaIbHAS TEXHOJIOTUYECKAs CXeMa KOTEJIBHOTO
arperara. Cxema KOTeJIbHOU yCTaHOBKH. CXeMBbI KOTENBHON U
[IapOreHEPaTOPHOU YCTAHOBKH B KOMIIJIEKCE CO
BCIIOMOTaTelbHbIM 000pyJoBaHueM. CXeMbl FeHepaluy 1napa u
XapaKTEepUCTUKA MPOLIECCOB reHepanuu. HaznaueHnue
OrpaXk/IeHUI ra30X0/10B KOTJIa U TPeOOBAHUS K HUM.
XapaKkTepUCTHUKa TEIUIOBON CXEMBI: TEILIOBOCIIPUATHSA B
UCIIapUTENBHON CUCTEME, DKOHOMaN3€epe U MapoleperpeBareie.
VcenoBus ONTUMU3ALMH TEIUIOBOM CXeMbl KoTiaa. [Ipumepsl
TEIJIOBOM CXEMBI KOTJIOB C €CTECTBEHHOW LIMPKYJISILUEH 1
PUHYAUTEIbHBIM JBUKEHHEM paboyvero Tena.

[IpuHiunuansHas
TEXHOJIOTHYECKAsA cXxeMa
TeIuIoreHeparopa
JAKBP-10-13-250 I'M

[TpuHIMNIHATbHAS TEXHOJIOTHYECKAs cXeMa KOTEJIbHOTO
arperara JIKBP-10-13-250 I'M. PaGota o6opynoBanust
KOTenbHOM. OCOOEHHOCTH M KOHCTPYKTUBHOE 0(hOpMIICHHE
MIApOBBIX KOTJIOB IIPSIMOTOYHOTO IEHCTBUS, C €CTECTBEHHOU U
MIPUHYIUTEIIBHON HUPKYIIALKUE. XapaKTepUCTHKA
IIOBEPXHOCTEN HarpeBa 1 UX KOMIOHOBKA. [TapoBonsiHOM,
TOTIJIMBHBIH, ra30BbIM U BO3AYIIHBINA TpakThl. Kimaccudukarms
MapoBbIX KOTJIOB U o0nactu ux npumeHeHus. FOCTsI Ha KOTIIBI.

[IpuHiunuansHas
TEXHOJIOTHYECKas cxeMa
KOTEJIbHBIX arperaToB TUIIA

TIE

[TpuHIMNIHATbHAS TEXHOJIOTHYECKAs cXeMa KOTEJIbHOTO
arperara JIE-10-14-I'M. PaboTa 06opy10BaHUSI KOTEITHLHOTO
arperata tin J[E. KOHTypBI €CTECTBEHHON HUPKYJISIIIUH.
["a30BO31yIIHBII TPAKT

. [IpuriunuaneHas
TEXHOJIOTHYESCKAs cXeMa
KOTEJIbHBIX arperaToB TUIIA
bI'M; E-1-9

HpI/IHHI/IHI/IaJ'IBHaSI TEXHOJOI'H4YECKasa cXxemMa KOTCJIbHOI'O
arperara bI'M. Cxema u onucanue Teroreneparopa tuna E-
1-9. I'azoBO3ay1IHBIN TpakT. OCHOBHBIE KOHTYPBI €CTECTBEHHOM
LUPKYIALIHA.
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[IpuniunuaneHas
TEXHOJIOTUYECKas cxema
koTenbHoro arperara M3K-
7ATI'-1

[TpuHIMNMAIbHAS TEXHOJIOTMUYECKasi CXeMa KOTEJIbHOTO
arperara M3K-7AI'-1. KoHTypbl ecTecTBEHHOM LUPKYJIALNH.
I'a30BO31y1IHBIN TPAKT.
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Tonounsle u ropesoyHbIe
yCTpOWCTBA

TepMUHBI U ONpe/IeTICHNS TONOYHBIX U TOPEIOYHBIX CUCTEM.
[TpuHuMnuanbHas cxema KaMepHo# Tonku. OOMypoBKa U
¢byTrepoBKka TONOK. ['oMOreHHO€E U reTeporeHHOe ropeHue
toriBa. CKOPOCTh PeaKkIMy TOpPEeHusl. 3aBUCUMOCTh PEaKIIuu
TOpEHus OT TEMIIEPATyphl, IaBIECHUs, COCTaBa TOPIOYEH cMecH.
CaMmoBOCIIIaMEHEHUE U BOCINIAMEHEHHUE TOPIOYEl CMECH.
CwmeceoOpa3oBanue, MOJICKYJISIpHAs B TypOyseHTHas nuddy3un
B notokax. Kunernueckass, muddy3noHHas u
IpoMeXyTouHass  obOjactu  ropeHus. PacnpoctpaneHue
IUTAMEHH B TOTJTMBOBO3AYIIHBIX MTOTOKAaX. IHTEHCHBHOCTH
BBIFOpaHMs TOIIMBa. MarepuasnbHblil OanaHc mpolecca
ropenusi. Koadpunments: pacxona (M30bITKa) BO3AyXa.
Onpeznenenue pacxoaa KMUCIOPOAA U BO3/1yXa JJIsl TOPEHHUS.
CocraB 1 00beM IPOAYKTOB cropanusi. OCHOBHOE ypaBHEHNE
ropeHus. YpaBHEHUE HEMIOJHOIO TOPEHUS.

TerutoBoit Oaanc mpolecca ropeHus. JHTANBIHS BO3TyXa U
IIPOAYKTOB cropanus. /JluarpaMma sHTaJbIus - TEMIIEpaTypa.
Jucconmanus mpoayKToB cropanus. TeopeTudeckas u
JIeMCTBUTEINIbHAS TEMIIEPATYPbl TOPEHMUSL.

11

I'openounsle ycTpoiicTBa

YcraHoBKa TOpeoYHbIX yCTPOUCTB. Bo3ayxoHanpasnstoiee
ycTpoiicTBO. KOHCTPYKIIUS rOpesiouHbIX YCTPOUCTB.
[TpyHIMNIManbHAS cXeMa TOPEIKU Ui CKUTAHUS IBIIIEBUAHOIO
TBEpAOro Tomnusa. [[puHnunuansHas cxeMa MEXaHMYECKON
dopcynku. Poranmonnas ¢popcynka. Opranuzanus CKUraHus
ra3zoB. [luddy3nonnoe u kunernueckoe ropenue. JlamuHapHbIi
U TypOyneHTHbIN (axenbl. CpbIB, OTPHIB U MPOCKOK IIAMEHHU.
N3nyuenue razoBoro ¢akesna. TOMINBO KOTEIbHBIX YCTAaHOBOK.
KoHcTpykunu Ma3yTHbIX (hopcyHOK. ['openku Ma3yTHBIE,
KOMOWHHUPOBAHHBIE.

12

I"a3zoBBIE TOpENKN

["azoropenounsie ycrpoiictBa. OCHOBHBIE TapaMETPhI TA30BbIX
ropenok. OCHOBHbIE METO/IbI CKUTaHUs ra3za. KoHcTpykuuu
ra30BBIX TOPEIOK. DKCIUTyaTaIls ¥ PEXKUMBI paOOTHI:
OCOOCHHOCTH CIKUTAHHS CEPHUCTHIX Ma3yTOB, MaJble U30BITKI
BO3/yXa, UCIIOJIb30BaHHE MPUCAIOK, PELUPKYJISALIUS Ta30B.

Knaccudukanus, xapakTepUCTUKH U TTOKA3aTEH TOTIOK IS
C)KUTaHus TOTUIMB. CoKUTaHUE Ta30BOr0 TOTUIMBA.
Knaccudukanus ropenok Ass ra30Boro TOIIMBA. pa3MeleHUue
TOPEJIOK, BO3IYIIHBIE PETUCTPHI, 3aNlaJbHbIC YCTPOMCTBA.
OcHOBBI pacueTa ra3oBbIX ropesiok. CxuraHue ra3oBoro
TOIJIMBA C HU3KOM M BBICOKOM TEMIOTOM cropanus. Cxuranue
rasa COBMECTHO C IpyTMMU BUAamu TOuB. [IpenoTepaiennue
00pa3oBaHus ¥ YMEHBIIICHHE BPEIHBIX BHIOPOCOB MPH
C)KUTaHHUU T'a30BOT0 TOIUIMBA.
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["azomasyTHbIe ropenku

3ananpHble yCTPOWCTBA KOTENIBHBIX arperaroB. KoHcTpykiumn
razoMasyTHbIX ropesok. l'openku I'MI'. T'openxu 'MI'm.

Onucanue TEXHOJIOTUU pabOTHI Ta30Ma3yTHBIX TOPEIIOK
[IpenoTBpareHre BpeAHbIX BBIOpOCOB. Bompock! skcmtyaranuu
Y OXpaHa TpyJa IPU C)KUTAHUM KUAKOTO TOIUINBA.
Kom06unupoBaHue razo-Ma3yTHbIE TOPEIKU KOTJIOB.

Tomnku 1715 ckUraHusi TBEpAOIO TOIIMBA B IUIOTHOM CIIOE.
Knaccudukanus cnoco60B CKMraHusi TBEPIOTr0 TOILUIMBA.

14

TsArogyTheBbIE YCTPOUCTBA

HasznaueHue TaroiyTheBbIX yCTpOMCTB. [[yTheBbIC
BEHTUWJIATOPHI (OMUcaHue cxema padboTsl). J{piMocochl
(ormrcanue cxema paboThI).

15

Bonsnsie SKOHOMaﬁSGPBI

Tunsl ¥ BUABI BOASHBIX 3KOHOMai3epoB. OCHOBHBIE ITapaMETPhI
BOJSHBIX  JKOHOMaifzepoB. (Cxema OOBSI3KM  UYyTyHHOTO
sKOHOMam3epa. KOHCTpyKIMM  BOJSHBIX  SKOHOMaM3epoOB.
XapakTepUCTUKAa TEIUIOBOM CXEMBI: TEIUIOBOCHPHUATHA B
HCIApPUTEIBHON CHUCTEME, SKOHOMaN3epe U Iaporeperpesarere.
VYcinoBus onTUMM3alMM TEIUIOBOM cxeMmbl Komia. IIpumepsr
TEIJIOBOM CXEMBbl KOTJIOB C ECTECTBEHHOM LHPKYJSALUEH U
IPUHYIUTEIbHBIM JIBUKEHHEM paboydero Tena.

16

BO3,I(}IXOHOI[OFPCB3.T6J'II/I

Ha3nauenwne u Buabl Bo3myxomnogorpeBateneit. OCHOBHbBIE
rapaMeTpbl BO3AyXOIOAorpeBareneil. PekynepaTuBHble U
pereHepaTuBHbIE BO3ayxonoaorpesaresn. Koncrpykuuu
BO3yXxomnogorpesareneil. Koppo3uu noBepxHocreil Harpesa.
AOpa3uBHBIN U3HOC TOBEPXHOCTEH HAarpeBa.

17

[TaponieperpeBarenu u
cernaparopsl Iapa.
Apwmarypa u rapautypa KY

Hasnauenwue u Buasl naporneperpesareneid. KoHcTpykuus u
NPUHIUIHNATIBHAS cXeMa paboThl aporeperpeBaTes.
[IpuHIIMNIManbHas cXxeMa MapoCernapalMOHHbIX YCTPOMCTB
[Tapooxnanurenu u ux Ha3Hauenue. [laponeperpesarenn
KOTJIOB M CXE€MBI UX BKJIFOUEHUS B ra30BbIN TPakT. MeTo b1
pEryJIMpOBaHMsI TEMIIEpPATypbl Iieperpesa napa. KoHBekTHBHbIE
HCIIapUTENbHBIC TOBEPXHOCTH HAarpeBa v MapoIneperpeBareiu;
paZvalliOHHBbIE U IIMPMOBBIE ITAPONIEPETPEBATENN YCIOBUS
paboThl MeTaiia Tpyo.

XBOCTOBBIE IOBEPXHOCTH HarpeBa. Buabl ¥ TUIIBI XBOCTOBBIX
MOBEPXHOCTEN HarpeBa KOTEJIbHOro arperara. MeToibl OUMCTKH
BHEIIIHUX ITOBEPXHOCTEN Harpesa. BeicokoTeMIiepaTypHas
KOPPO3Usl XBOCTOBBIX MTOBEPXHOCTEH U METO/IbI OOPHOBI C HEM.
Bunel u Tunel apmatypsl v rapautypsl KY. 3anopnas apmatypa.
Perynupyromue u 3ariopHsie yCTpOHCTBA JUIs 110/1a4H,
IIPOJTYBKH U CITyCKa BOJBI. KOHCTPYKIIMS U TEXHOJIOTMYECKHE
CXEMBbI MOJKIIOYEHHSI U PabOTHI apMaTyphl.




5.2. JIeKIIMOHHBIE 3aHATHSA (6 ceMecTp)

Tao6anna 4.2

HaumeHnoBaHue pa3aesia TUCHUILIAHBI

Copaeprxanue pasgesa

2

3

Moayasb 3

CocTaB ¥ IpUHIUIBI Pa0OTHI TEILIOTEHEPATOPa

Bonorpeiinblie TennorenepaTopsl. Opranuzanus
paloThI TEIIOreHepaTopa.
HuskoreMniepaTypHast KOppo3usi 3JIEMEHTOB
KomIa. ApMarypa KoTiia

VYerpolicTBo 1 paboTa TerioreHepaTopa
I[ITBM-50

Xapaxrepuctuku terioreneparopa [ITBM-50.
[IpuHnunuaneHas cxema TerioreHeparopa
[ITBM-50. KoHcTpykius TemioreHeparopa
IITBM-50. Onmcanue TeXHOJIOTHYECKOM CXEMBI
paboTHL.

YerpoiictBo u pabora KOTJIA KB-I'M-10-150

Xapakrepuctuku temioreHeparopa KB-I'M-10-
150. [MpuHnmnuanpHas cxema TerioreHepaTropa
KB-I'M-10-150. Koncrpykuus Temioreseparopa
KB-I'M-10-150. Onucanuie TeXHOIOTrHYECKOI
CXEMBbI paboThI.

VYerpoiictBo u pabora kotiaa KB-I'M-50-150

Xapakrepuctuku temioreHeparopa KB-I'M-50-
150. ITpuHnunuanpHas cxema TeIIoreHepaTopa
KB-I'M-50-150. KoHctpykuus Tenjgoreneparopa
KB-I'M-50-150. Onricanue TeXHOIOTHUECKON
CXeMbI paboThI KOTJIA.

Cxemsbl paboTs TerodnekTporenTpau (TILL)

[Ipon3BOACTBO TEIUIOBOM U JIEKTPUYECKON
SHepruu Ha TersoanekrpoueHtpanu (TILY).
O6mas rexnonorudeckas cxema (ATOLI).
TenoBele CXEMBI U CETH.

SJICKTpO,[[HBIe KOTJIbI

HasnayeHne n mpuHIUTIBI pabOThI DIIEKTPOTHBIX
KOTJIOB. [IprHIIMIIHAIEHAS CXeMa AIIEKTPOTHOTO
BOJIOTpeHOr0 KoTia. [IpuHInuansHas cxema
3JIEKTPOIHOTO MTAPOBOT0O PETYINPYEMOro KOTiIa

TexHOJIOrn4ecKue METOAbI IIOATOTOBKH BOJIBI
Ha KV

BogomoaroroBka Ha KY. TexHomormdeckue,
KavyeCTBEHHBIC TIOKa3zaTenu Boabl. [loTepu BOABI
Ha TOC u ADC. Iloka3zarean KadecTBa BOJEL
TpebGoBanust K HATATEIbHOU BOJIE.
HopmupoBanue 4ucTOTHI BOABI JIsl KOTEIbHBIX
yCcTaHOBOK. KauecTBO MUTAaTENBbHOM BOJBI U MTapa
CBEPXKPUTUYECKOTO JIaBJICHUS (CKL).
OcHoBHbIE cXeMbl 00pabOTKHM MUTATENbHOMN
BOJbl. VICTOYHUKH, COCTaBbl U XapaKTEPUCTUKHU
CTOYHBIX BOJI TIPEATPUSITHSL. duzuko-
XUMHUYECKHUE MPOLECChl IPHU TeHEepaluu napa u3
MATATEIbHON BOJABI. MeXaHu3M H IPOLECCHI
oOpa3oBaHMsl HaKWM W  KOPPO3UM  Ha
MMOBEPXHOCTH Harpesa.
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ITporecchl ocakIeHUs IPUMECEH BOJIbI

OO0mre mpoIecchl OCAXKIACHUS TPUMECEH BOJIBI.
[Ipenouncrtka BOABI.

OcaxJeHue  MeTOJaMHM  U3BECTKOBAHUA U
coJlou3BecTKOBaHUA. DUIbTpOBaHHWE BOJBI Ha
MexaHuyeckux ¢uiabTpax. BonHblil pexum
komioB. CryneHyaroe ucnapenue. [IponyBka B
KOTJIax. 3aJaud BOJHOTO pexuma. MeTombl
BbIBOJIa npuMmeceil u3 nukiaa Ha o TOC.
be3HakunHbI  BOAHBIA pexuM OapabaHHBIX
koTsioB. ConeBoii OanaHc 1ukiIa ¢ 6apabaHHBIM
U TPSIMOTOYHBIM MapOBBIM KOTJIOM. MeTobl
MOJyYeHHUsT YHUCTOrO Tapa. ABTOMAaTHYECKOE
peryiupoBaHHe  COJIECOJEp>KaHUsl  KOTJIOBOM
Bozbl. TpeboBanus K kKauecTBy napa. Cenaparus
napa. EcrecTBeHHass U MpUHYAUTENbHAS] TATH B
ra3oBoM  TpPAaKTe. ConpoTuBieHuss  Ipu
JNBUKCHUH TOTOKOB BO3AyXa U TMPOAYKTOB
Cropanus B 35eMeHTax komia. [Ipucocel Bo3ayxa
B Ta30BbI TpakT. Pemupkyssmus Bo3ayxa u
ra3os.

ObecconuBaHue BOIbI

DU3UKO-XUMHYECKHE OCHOBBI HOHHOTO OOMCHA.
Na —kaTnoHHpOBaHUE.

H —xarnonupoBanue. MarautHas
IPOTHBOHAKUIIHAS 00pabOTKa J0OABOYHOI
BOJIBI.

10

Jeaspanust nuTaTesbHOM BOIbI

[Iponiecc mOAroTOBKY NUTATENBHOU BOJIBI
METOJIOM J€ad’paLyi.
[IponyBKa KOTENBHBIX arperaTos.

11

Ma3syTHOe X035HCTBO KOTEIbHOU YCTaHOBKH

3HaueHNe U CXeMa Ma3yTHOr0 X035HCTBa
KOTEJIbHON YCTaHOBKU. Ma3yTOXpaHUIUINA s
OTONUTENBbHBIX KOTJIOB. Hacock! /i nepexauku
MasyTa.

12

Tennopoit pacucT TCIjIoreHeparopa.

Opranuzanus  IOpoOeKTHpoBaHMs.  TermnoBoit
pacuer TemiuoreHeparopa. Pacuer o00beMOB u
SHTAJBNUN TMPOAYKTOB CrOpaHusi BO3IyXa.
TemoBoii Oananc W pacxon ToruBa. Pacuer
KOHBEKTHBHBIX [IOBEPXHOCTEW Harpesa.
TemoBoit OanmaHc M TeMIepaTypHbI YpPOBEHb
Tonku. TemiooOMeH B Tomke. TemoBble
XapaKTePUCTUKU HACTEHHBIX 9KpaHOB.
WznydarenpHast crnocoOHOcTh (akena. Bwidop
TEeMIEpaTypbl NPOAYKTOB CTOpaHUS Ha BBIXOJE
U3 TOMOYHOH Kamepbl. BvIOOp KOHEYHOrO
OXJIKJICHUS Ta30B B Tonke. Mertozuka pacuera
TerooOMeHa B Tonke. JIlyducTslit TernaooOMeH B
ra3oxojax KOTJIA. KoaddunmenTs
TEIUIonepeaud M BBIOOP  ONTHUMAJIBHOMN
CKOPOCTH IPOAYKTOB CrOpaHMsl B KOHBEKTHUBHBIX
razoxonax. Meroauka pacueTa KOHBEKTHBHBIX
MOBEPXHOCTEH Harpena.




5.4.1 IlpakTu4yeckne 3aHATHUA (5 cemecTp)

Ne
n/n

HaumenoBanme pa3jaeina
AUCHMILINHBI

Conep:xanue pasaesa

Tonmuso KY u nporieccer
€ro ropeHus

Pacuer ropenus romirsa

Pemenne npakTuyeckux 3ajau (CKMraHUue TOIUIMB)

TermnoBeie CXEeMBI KOTEIBHBIX

TerutoBoii Oananc
KOTEJIbHON YCTaHOBKHU

Pemenne npaktuueckux 3amad (TeruioBoit 6ananc
KOTEJIbHOT'O arperara)

PacdeTt TenioBoil cXxeMbl KOTEJIbHOU C MapOBbIMHU
KOTJIaMH

Pemenue IMPAaKTUYCCKUX 3a1aq KOTEJIBHOM C
IMapOBBIMU KOTJIaMHU

Torounble ycTpoiicTBa KOTJIOB (pelleHue 3a1a4)

Pacuer TenooOMeHa B TONOYHBIX YCTPOMCTBAaxX

Pemenue npaktuueckux 3agau (Pacuer TenmooOMeHa
B TONOYHBIX YCTPOHCTBAX)

5.4.2 IIpakTudyeckue 3aHATHS OCHOBHbIE JIEMEHTbI KOTJIOB. (5 cemecTp)

n/n

HaumenoBanue pa3jaeina
AMCHUILINHBI

Coaepsxanue pasaesa

10

TorouHble U ropesovHbIe
yCTpOWCTBa

OCHOBHBIE 3JIEMEHTBI TAPOBBIX U BOJIOTPEHHBIX
KOTIIOB. PacyeT KOHBEKTUBHBIX ITOBEPXHOCTEN HarpeBa
KOTEJIBHOIO arperara

Pemenue npaktudeckux 3agau (XBOCTOBBIE
MIOBEPXHOCTH HarpeBa)

OCHOBEI MMOBEPOYHOI'0 TCIIJIOBOT'O pacucTa
TCIUVIOITCHCPUPYIOUX YCTAHOBOK

OcHOBBI pacyeTa a3pOAMHAMHUYECKOTI0 COPOTUBIICHUS
ra3oBO3/IyIIHOTO TPAKTa

Metoauka TEIIOBOrO pacyeTa TEIUION€HEPUPYIOIIUX
YCTaHOBOK

[ToBepouHBIl pacuyeT KOHBEKTUBHBIX TOBEPXHOCTEN
Harpesa

[TaponieperpeBarenu u
cenapaTtopsl mapa.

Pacuer decrona

Pacuer paccenBaHus BpeHBIX IPUMECEH U BBIOOD
BBICOTBI IBIMOBOM TPyObI




5.4.3 [IpakTHyeckune 3aHATHS. Boxorpeiinbie Tensoreneparopsl (6 cemectp)

Ne HaumenoBanme pa3jaena
Coaep:xanue pasgena
n/n AUCHUTLTUHBI
1 O3HaKOMJICHHE C YCTPOMCTBOM U IMTPUHITAIIOM PAOOTHI
Kotna E-160-100
5 O3HaKOMJICHHE C YCTPOMCTBOM U MTPUHITAIIOM PAOOTHI
Kotna [1n-2650-25-545/542 BT
3 Bonorpelinsie O3HaKOMJICHHE C YCTPOMCTBOM U MPUHITAIIOM PAOOTHI
TETUIOT€HEePATOPBI Kotna PU-5SM
4 O3HaKOMJIEHHE C YyCTPOMCTBOM M MPUHIIUIIOM PabOTHI
Kotna IKBP-6,5-13
5 O3HaKOMJICHHE C YCTPOMCTBOM U MPUHIIAIIOM PAOOTHI
Kotna-ytunuzaropa KCTK-35/40-100

5.4.4 IlpakTuyeckue 3aHATHS (6 cemectp)

Ne HaumenoBanme pa3jaena
wn e — Coaep:xanue pasaesia
1 Pacuer TemioBOM cXeMbl KOTEJIBHON YCTAHOBKHU
2 AnropuT™ pacueTa U pacueT TEIUIOBOW CXEMBI IS
MaKCHUMaJIbHO-3UMHETO peXUMa paboThl KOTEIbHOMN
(mpogomxkenue mnp. pao. 1)
3 TexHogoruueckue TemnoBoe HOTpeﬁJIGHI/Ie
4 METOABI 00ecIIeueHus CHcTeMBI TETUIOCHAOKEHUS
5 KaueCTBEHHO paboTBI PexuMBbI perympoBanysl HEHTPAIN30BaHHOTO
TEIJIOTeHepaTopa TEIIOCHA0KEHUS
6 ['mapaBarueckuil pacueT TEIIOBBIX ceTel. (IPOJOHKEHHUE)
7 ['mapaBIMUYECKHil pEKUM TEIJIOBBIX CETEH.
8 Ob6opyioBaHME TEIJIOBBIX MYHKTOB.
9 O06opyaOBaHNE TETIOBBIX CETEH.

KypcoBoe npoekTupoBanue, KypcoBoii IPOEKT

8 cemecr
1. TenoBoii pacuer maporeHeparopa.

2. TexHHUYECKUH pacyeT KOTEIbHON

KypcoBoii npoekT (paboTa) BKiIto4aeT B ce0s pacueT TEIJIOBBIX HATPY30K JUIS KayKJ0To MOTpeOuTens
TEIUIOTHI, BEIYMCIIEHUE FOJJOBOTO pacxo/ia TeIUIOTHI AJIs BceX MoTpeduteneit (rpaduyeckuM U pacueTHBIM

CIoco0OM), pacyeT U MOCTPOCHUE TPaPUKOB TEMIIEPATYP U PACX0JI0B CETEBOU BOJIBI, pa3paboTKy

MPUHIMITUATIBHOW CXEMbI CUCTEMBI TEIIJIOCHA0KEHHUSI, pacueT peryIupoBaHus OTITyCKa TETUIOTHI s
CHCTEM OTOIUICHHUS )KUJIBIX U OOIECTBEHHBIX 3aHUH, ONpeieTIeHHe OCHOBHBIX MTOKa3aTesIel KauecTBa
noTpeOIeHNs TEII0BOM SHEPTUHU, pacueT MECTHOTO MOAPETyINPOBAHUS OTITYCKa TEIUIOTHI AJIsl CUCTEM

rops4ero BO[[OCHa6)KeHI/ISI JJIL KUAJIBIX U O6H.I€CTB€HHBIX 3I[aHHI>'I, OIMPCACIICHUC PACXOJ0B CceTeBou BObI

B [IOJIAI0IIIEM M 00paTHOM TPYOOIpPOBO/IE TEINIOBOM CETH, BHIYHCIEHUE CPEAHEB3BEICHHON




TEMIIepaTypbl CETEBOW BOJBI B 00paTHOM TPyOONIPOBOE TEINIOBOM CETH, THAPABINYECKUNA pacyeT
BOJISTHOM TETUIOBOM CETH M TIOCTPOCHHUE MTHE30METPHUIECKOTO TpaduKa (pacueTHBIN U JIETHUN PEXUM
paGOTBI), BbIGOp CCTCBLIX U NOAINTOYHBIX HACOCOB, OIIPCACIICHUC a6COJIIOTHI>IX " YIACJIbHBIX 3aTpaT Ha
TPAHCIIOPTUPOBKY TEIJIOHOCHUTENS. |'paduueckuii MaTepuai — cXxema TEIIOBOTrO IYHKTa KUJIOTO
MUKpOpaiioHa, TeMIepaTypHbie rpaduku u rpaduku pacxoa ceTeBOM BOJIbI, MTEE30METPUUCCKUH TpaduK
U CXe€Ma CHCTEMBbI TeINTIOCHA0KEHHUSI )KUIIOT0 MUKpOpaiioHa.

6. CamocrosiTesibHasi padoTa Mo AMCUMILINHE

6.1 Bonpocsl 1J1s1 caMOCTOATEILHOTO M3y4eHnus (7 cemecTp)

11731 TeMbl /151 CAMOCTOSITE/ILHOTO U3YUYEeHH S
[TporpaMMsbl pa3BUTHS U 3aKOHO/AATEIbHbBIC aKThI ITpaBUTeNbcTBa PO B 0bnactu
HHEPreTUKU U TOIUIMBHO-3HEpreTnyeckoit 6a3pl crpansl. [lnan FODJIPO. Bonpocst
1 SKOHOMUH TOIUIMBHO-3HEpreTuueckux pecypcon. Poins TOC u ADC B y10BiIeTBOpEHUH
HNOTPEOHOCTEN CTpaHbl B AJIEKTPUUECKON U TEIIOBOW sHEprur. OCHOBHBIE TEHACHLIUN
pazsutus TOC
) XapakTepucTuka U o01Ire TEXHOJIOTHYECKHE CXeMbl KOTEJIbHBIX YCTAHOBOK

IPOMBIIUIEHHBIX PEANPUSITHIH.

Knaccugukaius napoBbix KOTiI0B U 06sact ux npuMeHeHus. 'OCTbI Ha KOTJIBI.

3 DHepreTuyecKue KOTibl, BBIIYCKa€MbIE OTEUECTBEHHBIMU 3aBoiaMu P®. MupoBoii onbIT
KOTEJIBHOTO IIPOU3BOJICTBA.

Cocra razoo0pasnoro tommsa. Kinaccudukanus roprounx razon. Temnopusndeckne
CBOMCTBA ra3000pa3HOro TOIJIMBA.

TommmBO KOTEIBHBIX YCTAaHOBOK. JKuakoe Tormmeo (Ma3yT). Kinaccudukaius Ma3yToB.

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

Buns! TBepabIX TOmmB (yrois, Topd). CocTaB TBEpOro TOIUIMBA U €TO

6 teroduznueckue cBoiictBa. IloaroroBka K CXKMraHUIO TBEPIOTO TOIUIMBA: TPAHCIIOPT,
pasrpyska, XpaHeHue, nogada K KOTy.

Opranudeckoe u siiepHO€E TOIUIMBO. TOIUIMBHBIE PECYpPChI U TOTIIMBHO-3HEPT€TUYECKUI
7 6ananc PO.

DJIeMEHTapHBIN COCTaB TOIIMBA. PacueTHbIe MacChl TOTUIHMBA.

Marepuanshbiii  6anmanc mnpouecca ropenus. Koapdumumentsl pacxona (M30bITKA)
8 Bo3nyxa. Ompejenenue pacxoaa KUCIOpoJa U Bo3ayxa it ropeHus. CoctaB u 00beM
IPOAYKTOB cropanusi. OCHOBHOE YpaBHEHUE TOPEHHS.

Knaccugukarus, XapakTepuCTUKM U TIOKa3aTeld TOMOK JUIi CXKHUTaHWs TOILUIUB.
Cxkuranue ra3oBoro TOIUIMBA, TBEPJIOTO TOIUIMBA U Ma3yTa.

6.2 Bonipochsl /1J1s1 CaMOCTOSITEJILHOTO U3YUeHus (8 cemecTp)

13?[ Tembl 1151 CAMOCTOSITEILHOTO U3YUYEHUSI

1 Oco0EHHOCTH CKUTAHUS KUAKOTO ToruBa. Mexanusm mnporiecca. CriocoObl pacbITUBAHUS
JKUJKOTO TOIUIMBA. TONKM AJIsl CKUTAHUS )KUIKOTO TOIIMBA U UX XaPAKTEPUCTUKHU.

5 CpaBHUTEIBHBIN aHATU3 PA3IMYHBIX TOMOK.

PerynupoBaHue ropeHus Py CKUTAHUU KUAKOTO, TBEPJOTO U ra3000pa3HOro TOILIHBA.

3 Mertouka pacuera Termaoo0MeHa B Tonke. JIydncTeiii TermiooOMeH B ra30xo/iaX KoTJa.
TemooOMeH B MOIypaJHallMOHHBIX U KOHBEKTUBHBIX MOBEPXHOCTAX HArpeBa.
WuTeHcudukaiums pagaaioHHOTO M KOHBEKTUBHOTO TEIIIOOOMEHA B DJIEMEHTaX KOTJa.

4 Pacnpenenenue TenaoBOCIPUATHI MEXKy TOBEPXHOCTSIMH Harpena. TexHuKo-
HYKOHOMUYECKUH BHIOOP OXJIQKCHHS ra30B B KOTIIC.




I'mapoarHamuka BOJOTPENHBIX KOTIIOB, SKOHOMA3epoB U napormneperpesareinei. [lopsmnok
5 TUIPABIMYECKOTO pacyeTa KOTJIOB C €CTECTBEHHOW M MPUHYAUTEIBHON HUPKYIIAIIUEH.
I'mapaBiandeckuil pacuer KoTia.

Bopna kak ucxoHoe TEXHOJIOIMUECKOE ChIPbE JJIs1 KOTEIbHON YCTAHOBKHU, TEIUIOHOCUTENb U
6 oXJIaKJaroiasi cpeaa Juisl TeII0-TEXHOJIOTMUECKUX arperaToB POMIIPEATIPUATUI.
IToka3zarenu kauectBa Bojibl. CocTaBbl pUpOAHBIX BoA. TpeOoBaHMs K MUTATENbHOM BOJE.

Bonanslii pexxuMm kotiioB. Ctynenuartoe ucnapenue. [Iponyska B koTiiax. 3agauu BOJAHOTO
pexxuma. BonHblii pexxum 6apabaHHBIX KOTIO0B. MeTo/1bl BEIBOAA IPUMECEH U3 LKA Ha
TOC. Boaublii pexxuM IpSIMOTOYHBIX KOTJIOB. be3HaKUIHBIN BOAHBIN peskuM OapabaHHBIX
ko1s10B. CosieBoii OaslaHC 1uKJa ¢ 6apabaHHBIM M IPSIMOTOYHBIM N1APOBBIM KOTJIOM.

TexHuueckoe 0CBUJIETEILCTBOBAHUE KOTIIOB.
8 JlupekTuBHBIE MaTepUabl MO HKCIUTyaTalul KoTiaoB. OxpaHa Tpyaa npu padbote B
KOTEJIbHBIX.

OcHoOBHbIE HaNpaBJICHUS MOBBIIIEHUS YdKOHOMUYHOCTH pabOThI KOTEIbHBIX YCTAaHOBOK,
MEPCIIEKTUBBI PA3BUTHUS KOTEJIbHOW TEXHUKH MPOMBIIUIEHHBIX PEAIPUATUMN.
OCHOBHBIE 5KOHOMUYECKHE NTOKA3aTeNIN CTPOUTEIIbCTBA, SIKCILUTyaTallul U PEMOHTA
KOTEJIbHBIX YCTAHOBOK M IAPOT€HEPATOPOB.

YueOHO-MeTOAMUYECKOE 00ecTIeueHrne CAMOCTOSTeILHOMH paﬁoTbI

1. [TaporerepaTopsl MPOU3BOIUTEIBHOCTBIO 2,5...25 T/4 [DNeKTPpOHHBIN pecypc]: METOIUYECKHE
yKa3aHUA K BBIIIOJHEHUIO KypCOBOTO MPOEKTa M0 AUCHUIUIHHE «] eHepaTophl Teria 1 aBTOHOMHOE
TEIUIOCHA0KEHUE» /IS CTYIEHTOB OakaaBpuaTa 09HOM (POpMbI 00yUeHHs HalPaBJICHUS IO OTOBKH
08.03.01 CtpoutenbeTBo/ — DIEKTPOH.TEKCTOBbBIE TaHHBIe.— M.: MOCKOBCKHIA rOCYy1apCTBEHHBIN
cTpouTenbHblil yHuBepcuret, ObC ACB, 2016.— 48 c.— Pexum nocryna:
http://www.iprbookshop.ru/62626.html.— 3BC «IPRbooks»

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

3. Canuesnu B.U. biouno-moaynbHas BojorpeiiHas KoteapHas [ DJIeKTpOHHBIN pecypc]|: MpakTUYeCKoe
nocobue/ Cannesny B.M1.— Dnekrpon.TekcToBble fanHble.— MuHck: TerpaCucremc, 2013.— 64 c.—
Pexum noctyna: http://www.iprbookshop.ru/28055.html.— 3BC «IPRbooks»

4. T'y6apes A.B. IlapoTemnioreHepupyromne yCTaHOBKH MPOMBIIIJICHHBIX TIPEATPUITHH [ DIEKTPOHHBII
pecypc]: yue6HOoe nocobue s By3os/ ['ybapeB A.B.— DiekTpoH.TeKCTOBbIE AaHHBIe.— benropoa:
benropozackuit rocyiapcTBeHHbIN TexHOMorndeckuii yuusepcurer um. B.I'. Illyxosa, 9bC ACB,
2013.— 240 c.— Pexwum nocryna: http://www.iprbookshop.ru/28379.html.— 5bC «IPRbooks»

7. OueHoO4YHBbIE CpeACTBA

7.1. Bonpocs! k nepBoii pyoe:kHoii arrectauuu (5 cemecTp)

1. Bxitag poCcCUICKMX YUYEHBIX B Pa3BUTHE TEIJIOTEHEPUPYIOIINX arperaToB U KOTEJIbHBIX YCTAHOBOK.
2. Koten B.B. TabyneBuua,

3. Ucropus pa3sBATHS U COBPEMEHHOE COCTOSIHUE KOTIOCTPOEHUS ISl HY K] IPOMBIIUICHHON
TEILIOOHEPTEeTUKH, KOTIIOCTPOUTENBHBIE 3aBOJIBI.

4. TepMUHBI ¥ IOHATHS KOTEJIBHOW YCTAaHOBKH. Pa3BUTHE KOHCTPYKTHUBHBIX 3JIEMEHTOB KOTJIOB.

5. Cxema KOTenpbHOM yCTaHOBKH. BogorpelHsblil koten.

6. MecTo 1 poJib KOTEJIBHBIX YCTAHOBOK B CHCTEMAX YHEPIroX03sMCTBA MPOMBIIIJICHHBIX MTPEATPUATHIA.
7. CocTOsIHME U TIEPCIIEKTUBBI Pa3BUTHSI SHEPreTUKU B PO 1 pyrux crpaHax.

8. O0miast  XapakTepUCTUKAa U 3JIEMEHTHI KOTEJIbHbBIX yCTaHOBOK. O01mas Kiaaccuukanus KOTIoB.



9. DHepreTuyeckue, MPOU3BOJACTBEHHBIE (IPOMBIILIEHHBIE) OTOMUTEIBHO-ITPOU3BOCTBEHHBIE
KOTEJbHBIE.

10. IlpuHnMnIUANBbHAS CXeMa MPSMOTOYHOTO KOTENIbHOTO ammapata. Kiaccudukanus napoBbIX KOTJIOB.
11. MUcTouHMKH SHEPTUHU 711 KOTJIOB MPOMIIPEANPUSITHH.

12. Cxema paboThI KOTEIBHON ycTaHOBKU. [IpUHIIMTIHANBHAS CXeMa MTPSIMOTOYHOTO KOTEIIEHOTO
arnmapara.

13. TIporpamMmbl pa3BUTHS U 3aKOHOATEIILHBIC aKTHI IpaBUTEILCTBA PD B 001acTH SHEPTETHKH U
TOIUIMBHO-DHEPI€TUYECKOM 0a3bl CTPaHHbI.

14. Ilnan I'OS2JIPO.

15. KoTren kak HICTOYHUK 3arps3HEHUSI OKPYIKAIOIIECH CPEIbl.

16. TennoBble cXeMbl KOTEIBHBIX arperaTon, paboTalONIMX Ha raze, Ma3yTe, TBEPIOM MbUIEBUIHOM
TOIUIMBE, OTXO/SIINX Ta3aX TEXHOJIOTHYECKUX arperaTos.

17. IlpuHUMI KOMIOHOBKU MTOBEPXHOCTEN Harpena 1o XoAy IpOoAyKTOB CTOPaHHUSL.

18. [TapooOpasyromire noBepXHOCTH HarpeBa. KOHCTPYKIMK TOMOYHBIX 3KPAHOB.

19. Cxembl BKJIIOYEHHS IMaHENEH 5KpaHOB, YCJIOBUA UX paboThl. MeToibl MOBBIIICHHE HAIEKHOCTH
TOMOYHBIX KPAHOB.

20. Torumso KYVY. IIpoueccekl ropenus TOIIMBa.

21. CoctaB TBEpAOIO U KUJIKOT'O TOILJIMBA.

22. CocraB razoo0pasznoro toruua. Knaccudukanus roprounx ra3on. Temnopuznyeckue cBOWCTBa
ra3o00pa3HoOro TOIJIMBA.

23. XKuakoe Tommuso (Ma3yT). Knaccudukanus mazyTtoB. Temnoduznueckue CBOMCTBa Ma3yTOB.

24. OcoOEHHOCTH M TPUHITUIIBI OPTAaHU3AIUH CKUTAHUS KUJIKOTO TOTUINBA.

25. TloaroToBka K CHKMTaHUIO T'a30BOTO TOIUIMBA: TPAHCIOPT, XpaHEHHUE, MOAOrPEB, BOMPOCHl OXPAHBI
TpyJa.

26. Pons TOC u ADC B yI0BIETBOPEHUHU OTPEOHOCTEI CTPAHBI B 3JIEKTPUUECKOM U TEIJIOBOM SHEPTUU.
27. OcHoBHble TeHAeHIUHU pazButus TOC. XapakTepucTuka v O0IIHe TEXHOJIOTHIECKUE CXEMbI
KOTEJIbHBIX YCTAHOBOK MPOMBIIUICHHBIX MPEINPUITHIA.

28. Cxembl ¥ OCHOBHBIE IIPOLIECCHI IPOM3BOJICTBA M1apa, BOJbI U APYTUX TEIJIOHOCUTENEH B KOTJIaX.
29. TennoBsle moTepH TemaoreHeparopa. OdIee ypaBHeHHE TEIIOBOTO OanaHca.

30. Pacnionaraemas u nosie3Ho 3arpadyeHHas TerioTa. [loTepu TemioTsl U ux onpeaeneHue. TemioBoi
KII/ xotna.

31. TeruioBo¥ 6anaHc U TeMIIEpaTypHBIA YPOBEHb TOMKH. TermI000MeH B TOIKE.

32. TennoBble XapaKTEpPUCTUKH HACTEHHBIX 3KpaHOB. M3nydarenbHas cnocoOHOCTh (pakena. Beibop
TEeMIIepaTyphbl TPOYKTOB CrOPaHUs HA BBIXO/IE U3 TOMTOYHON KaMephI.

33. BeiOOp KOHEYHOTO OXJIAXKACHUS Ta30B B TOMKE. MeToauKa pacdera Termioo0MeHa B TOIKE.
JlyuucTsiii TeriooOMeH B ra30xoJax KoTia.

34. KoaduimueHTs! Teronepenayd 1 BHIOOP ONTUMAIBHON CKOPOCTH MPOYKTOB CrOPaHUs B
KOHBEKTHUBHBIX Ta30X0/1aX.

35. Metoiuka pacuera KOHBEKTUBHBIX IOBEPXHOCTEN Harpena.

NHTencudukanms paguaiioHHOTO U KOHBEKTUBHOTO TEIUIOOOMEHA B JIEMEHTaX KOTJIa.

36. PacmpeneneHue TEMIOBOCTIPUATUM MEXKIY IOBEPXHOCTAMHM HarpeBa. TeXHUKO-2KOHOMHYECKHUI
BBIOOD OXJIAXK/IEHUS T'a30B B KOTJIE.

37. CxeMbl KOTEJIbHOM U MAapOreHepaTOPHON YCTAHOBKU B KOMILIEKCE CO BCIIOMOTaTeNIbHBIM
000pyTOBaHUEM.

38. CxeMbl reHepanuu napa 1 XxapakTepucTuKa MpoIecCOB TeHEpallii.

39. Ha3zHauyeHue OorpakKACHH Ta30X0J0B KOTIa U TpeboBaHus K HUM. KOHCTpYKITMM 0OMYpPOBOK OCHOBBI
pacyera. DKCIUTyaTallMOHHBIA KOHTPOJIb 32 METAJJIOM.

40. YcnoBusi oNTUMHU3AIMYI TEIJIOBOW cXeMbl KoTia. [IpuMepbl TENmIoBOM cXeMbl KOTJIOB C €CTECTBEHHOM
LHUPKYJIALKEN U IPUHYTUTEIbHBIM IBUKEHUEM paboyero Tena.



Oo0pa3en OusteTa K nepBoi pydexHoil arrectaunu «TemioreHepupyrolme arperaTte» 5 ceMecTp

I'po3HEeHCKMIT Tocy1apCTBEHHBII HEPTIHON TeXHHYECKUH yHUBEpCUTET UM. akaa. M./l. MuuiroHImkoBa

MUHHCTEpCTBO HAYKHU U BEICIIETO 0Opa3oBaHus PD

WHCTUTYT SHEPTETHKH
Kagpeopa «Tennomexnuxa u euopasiuxay

Bbujer Ne 1

IlepBas DV6 CXXHai aTTeCTalusa

Juciummna: «TemnoreHepupyonue arperarbby

1 | UcTopus pa3BUTUS U COBPEMEHHOE COCTOSIHME KOTJIOCTPOEHUS AJIs1 HY K] IPOMBIIIIEHHOU
TEIJIOOHEPreTUKH, KOTJIOCTPOUTEIIbHBIC 3aBOJIBI.

Koren B.B. TaGyneBuua,

3 | CocraB razoo0pasznoro tomnuBa. Knaccudukanusi roprounx razoB. Terodusnueckue
CBOMCTBa ra3000pa3HOTO TOILIHBA.

3aB. kaenpoil «TemnoTrexHuka u TuIPaBINKa» T.b. O3upbaes

N —

10.

11

12.
13.

14.

15.
16.

17.

18.

19.

7.2 Bomnpocskl Ko BTOPOii py0e:xxHoi aTTecTanuu (5 ceMecTp)

[IpunnunuansHas TeXHOJIOTHYECKas cxema kotenbHoro arperara JIKBP-10-13-250 I'M.

Pabora oGopynoBanusi korenbHOH. OCOOCHHOCTM U KOHCTPYKTHBHOE OGOpPMIICHHE MHapOBBIX
KOTJIOB MPSIMOTOYHOT'O ACHCTBHS, C ECTECTBEHHOM U NMPUHYIUTEIbHOU LIUPKYJISIIUACH.
XapakTepucTrUKa NOBEPXHOCTEN HarpeBa U UX KOMIOHOBKA. [1apoBOASIHOM, TONIMBHBIM, I'a30BBIH
Y BO3JIyLIHBIA TPAKTHI.

Knaccudukanus napoBbix KOT/I0B U o6nactu ux npuMmenenus. ' OCToI Ha KOTIIBL
[TpunnunuansHas TEXHOJIOTHYECKas cxema KoTenbHoro arperara JIE-10-14-I'M.

Pabora obGopynoBanus korenbHOro arperara tum JIE. KoHTypbel ecTeCTBEHHOW HHUPKYISIIHU.
['a30BO3 1y IIHBIN TPAKT.

[IprHIMIIMANBbHAs TEXHOJIOTMYECKas cXxeMa KOTenbHoro arperara bI'M.

[TpunuunuanbHas TeXHoJOrudeckas cxema kotenpbHoro arperara M3K-7AI-1. Kontypsl
€CTECTBEHHOM LUPKYJIALIUHU. ['a30BO3 My IIHBIN TPAKT.

TepMUHBI U OINpe/ieTIeHNs] TOOYHBIX U TOPEJIOYHbIX cucTeM. [IpuHiunuanbHas cxema KaMepHon
tonku. O6MypoBKa 1 pyTepoBka TornoK. ['OMOreHHOE U reTeporeHHoe ropeHue TOMJINBA.
CwmeceoOpa3zoBanue, MOJEKyIspHas W TypOyheHTHas nuddysun B mortokax. Kunernmueckas,
mippy3uoHHas M OPOMEXYTOouHass  00JacTH  TOpEHHs.

.PaCHPOCTpaHeHI/Ie IIaMCHHU B TOINIMBOBO3AYUIHBIX ITOTOKaX. NHTeHCHBHOCTD BBIT'OpaHUsA

TOILJINBA.

MartepuanbHbiii 0anaHc nporiecca roperust. KoaddurmenTsr pacxona (M30bITKa) BO3ayXa.
Omnpenenenue pacxoja Kuciopona W Bo3ayxa g ropeHus. CoctaB U 00beM NPOIYKTOB
cropanus. OCHOBHOE ypaBHEHHUE TOPEHHUS. Y paBHEHNE HEMOTHOTO FOPEHHUSI.

TennoBoil OanaHc mporecca ropeHus. DHTANBIINSA BO3/AyXa U MPOIYKTOB cropanus. /uarpamma
SHTAJIBIINSA - TEMIIEpaTypa.

Jucconmanus npoayKToB cropanus. TeopeTuueckas U AEHCTBUTEIbHAS TEMIIEPATYPbl TOPEHMUS.
VYcraHOBKa TOpPENOYHBIX YCTPOMCTB. Bo3ayxonanmpasisroniee ycrpoiictBo. KoHCTpykums
TOPEJIOYHBIX YCTPOMUCTB.

Poraunonnas ¢opcynka. Opranuzanus cxkuranus ra3oB. [uddy3uoHHOEe U KHHETHYECKOE
ropenue. JlamuHapHbIi U TypOyJIeHTHBINH (hakesbl.

I"azoropenounbie ycrpoicTBa. OCHOBHBIE TapaMeTpPbl Ta30BbIX Topeiok. OCHOBHBIE METOJIbI
CKUTaHUs Ta3a. KOHCTPpYKIIUK ra30BBIX TOPEIOK. DKCIUTyaTalus U PeKUMBI PaOOTHI.

Ckuranue Tra3oBOr0 TOIJIMBA C HU3KOW W BBICOKOM TeruioTol cropanusi. CkhraHwe rasa
COBMECTHO C JPYI'MMH BHJIaMU TOILIMB.



20. 3ananpHble yCTPOMCTBA KOTENbHBIX arperatoB. KOHCTpyKLMU ra3oMa3yTHBIX ropeiok. I'openku
I'MI'. T'openku I'MI'm.

21. Ha3zHaueHHe TATOAYTHEBBIX YCTPOMCTB. JlyTheBble BEHTHIIATOPHI (ONMUCAHUE CXeMa PAOOTHI).
JlsiMococH (omrcanue cxema padboThl).

22. Tunsl ¥ BUJIBI BOASIHBIX 3KOHOMa3epoB. OCHOBHBIE MTapaMeTPhl BOJASHBIX SKOHOMaM3EpOB.
Cxema 00BSI3KH UyTYHHOT'O SKOHOMaii3epa.

23. KoHCTpyKIMK BOASIHBIX SKOHOMa3epoB. XapakTepUCTUKA TEIJIOBOW CXEMBbI: TEIJIOBOCIIPUATHS B
UCIIAPUTEILHON CUCTEME, SKOHOMAaN3€epe U MaponeperpeBaTelie.

24. Haznauenue u BUbI Bo3ayxonoorpesareneil. OCHOBHBIEC MapaMeTphl BO3AYXOMOI0IpeBaTeeH.
PekyniepatuBHbIe U pereHepaTUBHbIE BO3YXOIMOA0IPEBATEIH.

25. Haznauenue u BUIbI aporeperpenareneil. KoHCTpyKIus ¥ NpUHIMINAIBHAS cXeMa paboThl
naporeperpeBaress.

26. [IpuHnunuanpHas cxeMa napocenapaluuoHHbIX yeTpoiicTB [lapooxiaauTenu U UX Ha3HAYECHHUE.
[TaponieperpeBarenu KOTJIOB U CXEMBI X BKIKOYECHHMSI B Ta30BbIM TPAKT.

27. XBOCTOBEIE IMOBCPXHOCTU HAI'pEBa. Buap! 1 THIIBI XBOCTOBBIX HOBerHOCTeﬁ Harpe€Ba KOTCJIbHOI'O
arperara.

28. MeTo/1bl OYHMCTKH BHELTHUX MIOBEPXHOCTEH HarpeBa. BricokoTeMmepatypHasi KOppo3ust
XBOCTOBBIX TIOBEPXHOCTEH U METOBI OOPHOBI C HEH.

29. Bunb! u Tunel apmarypsl 1 rapautypsl KY. 3anopnas apmarypa. Perynupyromue u 3aropHeie
YCTPOMCTBa Ul NOJa4u, IPOJYBKH U CITyCKa BOJIBI.

O0pasen OuiieTa Ko BTOpoii pydeskHoil arTrectanum «TenjioreHepupyounue arperatbb» (5 cemecTp)

MWUHHCTEpCTBO HAYKHU ¥ BEICIIETO 00pa3oBaHus PD
I'po3HeHCKHI rocynapcTBEHHBIN He(DTIHON TEXHHYCSCKUA YHUBEPCUTET UM. akad. M.J]. MumroHImukoBa
WHCTUTYT 3HEPTeTHKH
Kadgpeopa «Tennomexnuka u eudpagiuxay

Buniaer Ne 1

Bropas DV6€)KHa$I aTTeCTanusi

Juctummna:  «Tensorenepupyoniue arperarbby

1 | IlpyHnmMnuanpHas TeXHOJIOTHYeCKas cxeMa KotenbHoro arperara JIE-10-14-I'M.

2 | Onpenenenue pacxoja KHCIOpOJa W Bo3ayxa mis roperus. CoctaB U 00beM MPOIYKTOB
cropanusi. OCHOBHOE ypaBHEHHE TOPEeHUs. Y paBHEHHUE HEMOIHOTO TOPEHUSI.

3 | 3anmanpHble yCTPOWCTBA KOTEJIBHBIX arperaroB. KOHCTpyKIIMU ra30Ma3yTHBIX TOPENIOK.
I'openku I'MI'. T'openku I'MI'm.

3aB. kadeapoit «TermioTexHuKa u TuAPaBINKa» T.b. O3upbaeB

7.3 Bonpocsl K 3a4eTy N0 AucHUIIMHe « TeroreHepupyomme arperate» (5 cemectp)

1. 1. Bkiag poccHiiCKUX YYEHBIX B Pa3BUTHE TEIIOT€HEPUPYIOUIUX arperaroB U KOTEJIbHBIX YCTaHOBOK.
2. Koren B.B. TaGyneBuua,

3. McTopus pa3BUTHS U COBPEMEHHOE COCTOSIHUE KOTJIIOCTPOEHUS AJIs HY K IPOMBIIIIEHHON
TCIIIOOHEPTCTUKH, KOTIIOCTPOUTCIIbHBIC 3aBObI.

4. TepMHHBI U IOHATHUS KOTEJIbHOW YCTAaHOBKU. Pa3BUTHE KOHCTPYKTHUBHBIX 2JIEMEHTOB KOTJIOB.

5. CxeMa KOTeNbHON yCTaHOBKU. BOIOrpeiHbIi KOTE.

6. MecTo U poJib KOTENbHBIX YCTAHOBOK B CUCTEMAX YHEPrOX03sCTBA IPOMBIIIEHHBIX IPEIIPUITHN.



7. CocTosiHME U MEPCIEKTUBBI PA3BUTHUS YHEPreTUKH B PO U 1pyrux crpaHax.

8. O0mas xapakTepucTHKa U 3JIEMEHTHI KOTENbHBIX yCTaHOBOK. O011as kiaccupuKanus KOTIOB.
9. DHepreTuyeckue, MPOU3BOJACTBEHHBIE (IPOMBIILIEHHBIE) OTOMUTEIBHO-ITPOU3BOCTBEHHBIE
KOTEJIbHBIE.

10. [IpuHIMTIHATTEHAS CXeMa IPSIMOTOYHOTO KOTeJIbHOTO anmapara. Kiaccudukanys mnapoBbIX KOTIIOB.
11. McTouHMKH 3HEPTUHU 7151 KOTJIOB MPOMIIPEANPUSITHH.

12. Cxema paboThl KOTENIBbHOM ycTaHoBKH. [IpuHIMNIIaTBHAS CXeMa MPSIMOTOYHOTO KOTEIEHOTO
anmapara.

13. IIporpammbl pa3BUTHUS U 3aKOHOJATeNIbHbIE aKThI paBUTEILCTBA PO B 001acTH SHEPrEeTHKU U
TOITUBHO-DHEPTreTHUECKON 0a3bl CTPAHBI.

14. ITnan I'O2JIPO.

15. KoTen kak HICTOYHUK 3arps3HEHUSI OKPYIKAIOIIECH CPEeIbl.

16. TennoBble cXeMbl KOTEIBHBIX arperaTon, paboTalONIMX Ha raze, Ma3yTe, TBEP/IOM MbUIEBUIHOM
TOIUIMBE, OTXOAILIMX Ia3aX TEXHOJIOIMUYECKUX arperaTos.

17. IIpyHUMIT KOMIIOHOBKH IIOBEPXHOCTEN HArpeBa o XoAy MpOJLyKTOB CTOPAHUS.

18. [TapooOpasyromire noBepXHOCTH HarpeBa. KOHCTPYKIMH TOTOYHBIX SKPAHOB.

19. Cxembl BKIIIOYEHHS IMaHENEH 5KpaHOB, YCJIOBUA UX paboThl. MeToabl MOBBIIICHHE HAICKHOCTH
TOMOYHBIX KPAHOB.

20. Torummso KYVY. IIpoueccel ropenus TOIIMBa.

21. CocTaB TBEpAOIO U )KUJIKOT'O TOILJIMBA.

22. Cocras razoo0pasznoro toruua. Kinaccudukanus roprounx ra3on. Temnopuznyeckue cBOWCTBa
ra3o00pa3HoOro TOIJIUBA.

23. XKuakoe Tomnmuso (Ma3yT). Knaccudukanus mazyToB. Temioduznuecknue CBOMCTBa Ma3yTOB.

24. OcoOEHHOCTH M TIPUHITUIIBI OPTAaHU3AIUH CKUTAHUS KUIKOTO TOTUINBA.

25. IloaroroBka K CHKMITaHWIO ra30BOr0 TOIUIMBA: TPAHCHOPT, XpaHEHHUE, MOJOrPEB, BOIMPOCHI OXPaHbI
TpyJa.

26. Pons TOC u ADC B yI0BIETBOPEHUHU NOTPEOHOCTE CTPAHBI B 3JIEKTPHUUECKOM U TEIJIOBOM YHEPTUU.
27. OcHoBHble TeHaeHIH pa3Butus TOC. XapakTepucTuka U 00LI1e TEXHOJIOTHYECKHE CXEMbI
KOTEJIbHBIX YCTAHOBOK IIPOMBIIIICHHBIX PEINPUATHH.

28. CxeMmbl ¥ OCHOBHBIE IIPOLIECCHI IPOM3BOJICTBA M1apa, BOJbI U APYTUX TEIJIOHOCUTENEH B KOTJIaX.

29. TeruoBble OTepH Temioreneparopa. O0Iee ypaBHEHHE TEIUIOBOro OanaHca.

30. Pacnionaraemas u 1nosie3Ho 3arpadyeHHas TerioTa. [loTepu TemioTs! U ux onpeaeneHue. TemioBoit
KII/ xotna.

31. TeruioBo# 6anaHc U TeMIIEpaTypHBI YPOBEHb TOTKH. TeII000MEH B TOIIKE.

32. TennoBble XapaKTEpPUCTUKH HACTEHHBIX dKpaHOB. M3nydarenbHasi cnocoOHOCTH (hakena. Beibop
TEeMIIepaTyphbl TPOYKTOB CTOPaHUs HA BBIXOJIE U3 TOMTOYHON KaMephl.

33. BeiOOp KOHEYHOTO OXJIAXKACHUS Ta30B B TOMKE. MeToauKa pacdera Termioo0OMeHa B TOIKE.
JlyuucTsliii TeriooOMeH B ra30xoJax KoTia.

34. KoaduiueHTs! Teronepenayd 1 BHIOOP ONTUMAIBHON CKOPOCTH MPOYKTOB CrOpaHUs B
KOHBEKTHBHBIX Ta30X0/1aX.

35. Metoiuka pacuera KOHBEKTUBHBIX IOBEPXHOCTEH Harpena.

NuTencudukanus painaliioOHHOIO ¥ KOHBEKTUBHOTO TEMJI0O0OMEHA B JIEMEHTaX KOTJa.

36. PacmpeneneHue TEMJIOBOCTIPUATUM MEXKIY IOBEPXHOCTAMHM HarpeBa. TeXHUKO-2KOHOMHYECKHUI
BBIOOD OXJIAXK/IEHUS T'a30B B KOTJIE.

37. CxeMbl KOTEJIbHOM U MapOreHepaTOPHON YCTAHOBKU B KOMILJIEKCE CO BCIIOMOTaTENIbHBIM
000pyTIOBaHUEM.

38. CxeMbl reHepanuu napa 1 XxapakTepucTuKa MpoIecCOB TeHEepalli.

39. Ha3naueHue orpa’kaeHUi ra30Xxo0B KoTiia U TpeOoBaHus K HUM. KOHCTpyKIIMH 0OMYPOBOK OCHOBBI
pacuera. DKCIUTyaTallMOHHBIA KOHTPOJIb 32 METAJJIOM.

40. YcnoBus ONTUMH3ALMK TEIJIOBON cXeMbl KOTJIa. [IprMepsl TEMI0BOM CXEMBI KOTJIOB C €ECTECTBEHHOM
LHUPKYJIALKEN U IPUHYTUTEIbHBIM IBUKEHUEM paboyero Tena.

41. IlpyHuunuanbHasg TEXHOJIOTHYECKasd cxema kotenpHoro arperata [IKBP-10-13-250 I'M.

Paborta oOopynoBanus KoTeabHOH. OCOOEHHOCTH M KOHCTPYKTHBHOE O(OpMIICHHE MAapOBHIX KOTJIOB
MPSAMOTOYHOTO IEUCTBUS, C €CTECTBEHHOW M IPUHYAUTEILHON IUPKYJISIIUEH.



42. XapakTepuCTHKa IOBEPXHOCTEH HarpeBa U MX KOMIOHOBKA. IlapoBO/sIHOM, TOMIMBHBIM, Ira30BbId U
BO3/YIIHBIA TPAKTHI.

43. Knaccuduxanus napoBbIx KOTJIOB 1 001acti ux npumeneHus. [OCToI Ha KOTIIBI.

[IpunHIMnuanpHas TEXHOJIOTMYECKas cxeMa koTenpHoro arperata JIE-10-14-I'M.

Pabora oGopymoBanust kortenpHoro arperata tunm JIE. KOHTypel €CTECTBEHHOH IMPKYJSIUH.
["a30BO3 1y IIHBIN TPAKT.

44. IIpuHuunuanbHast TEXHOJIOTMYECKasi cxema KotenpHoro arperata bI'M.

[IpuniunuaneHas TexHosoruyeckas cxema korenabHoro arperata M3K-7AI-1. KoHTypbl ectecTBeHHOM
LUPKYJISAUUU. ['a30BO30y1LIHBIN TPAKT.

45. TepMuHBI U ONpeAEIEHUS TONOYHBIX U TOPEJIOYHBbIX cucTeM. [IpuHnunuanpHas cxemMa KaMepHOM
tonku. OOMypoBKa U (hyTepoBKa TOMOK. ['OMOreHHOE U TeTepOreHHOe TOpEeHre TOILIMBA.

46. CwmeceoOpazoBaHue, MOJICKYJsipHAas W TypOyneHTHas auddy3uun B moTokax. KuHeTmueckas,
muddy3noHHass W TPOMEKYTOUHas  OOJAaCTH  TOPCHHS.

47. PacipocTpaHeHuE MJIAaMEHU B TOIUIMBOBO3AYIIHBIX IOTOKAX. IHTEHCUBHOCTH BBHITOpPaHMsI TOILUIMBA.
48. MarepuanbHbIii 6anaHc nporecca ropenust. KoaddummenTtsr pacxona (M30bITKa) BO3ayXa.
Omnpenenenue pacxo/ia KUCIOpoa U Bo3ayxa Juist ropeHus. CoctaB 1 00bEM NMPOYKTOB CTOPAHUSL.

49. OcHOBHOE ypaBHEHHE IrOPEHUs. Y paBHEHUE HEMIOJHOTO TOPEHUSI.

TennoBoii OaslaHc mpolecca TOpPEHUs. OHTANbIMS BO3JyXa U MpPONYKTOB cropanus. [[uarpamma
SHTAJIBIUSA - TEMIIEPATYpA.

50. luccoumanus npoayKToB cropanus. TeopeTruueckas U AeMCTBUTEIbHAS TEMIIEPATYPbl TOPEHMUSL.

51. VYcraHoBka TOpelouYHBIX YyCTpOHCTB. Bo3agyxonampasnstomee ycTporcTBo. KoHCTpykums
TOpPEJIOYHBIX YCTPONCTB.

52. Poranmonnas ¢opcynka. Opranuzanus ckuranus ra3zon. uddy3noHHOe U KHHETHYECKOE TOpEHUeE.
JlamuHapHBIA 1 TYpOYJICHTHBIN (haKembl.

53. Tazoropenounsie yctpoiicTBa. (OCHOBHBIE NapaMeTpbl Ta30BbIX TOpesoK. OCHOBHBIE METOJbI
CKUTaHUs Ta3a. KOHCTPpYKIIUK ra30BbIX TOPEIOK. DKCIUTyaTalus U PEKUMBI Pa0OTHI.

54. Cxxuranue razoBoro TOIUIMBA ¢ HU3KOM M BBICOKOM TEIIOTOM cropanusi. CKUraHue ra3a COBMECTHO C
JIPYTUMU BUJIAMU TOIUIMB.

55. 3ananbHble yCTPONCTBA KOTEIBHBIX arperatoB. KOHCTpyKIMK razomMa3yTHBIX TOpENIOK. ['openku
I'MI'. TI'openku I'MI'm.

56. Ha3zHaueHue TATOAYTHEBBIX YCTPOUCTB. JlyTheBble BEHTUIISATOPHI (OMUCaHUE cxemMa paboThI).
JIpIMOCOCHI (omucaHue cxema padoThl).

57. Tunbl ¥ BUJIbI BOJSHBIX 3KOHOMai3epoB. OCHOBHbBIE TapaMeTpbl BOJSHBIX SKOHOMali3epoB. Cxema
0OBSI3KM YYT'YHHOT'O 3KOHOMaii3epa.

58. KoHCTpYyKIIMK BOJSHBIX 3KOHOMAa3epoB. XapaKTepUCTHKA TEIIOBOM CXEMBbI: TEIJIOBOCTIPUSATHUS B
HCIIAapUTEIBHON CHUCTEME, SJKOHOMAaW3€epe U MaporeperpeBaTee.

59. Ha3naueHue u BubI Bo3ayxomnoaorpesareneidl. OCHOBHbIE MapaMeTphbl BO3AYXOIO10IpEBATENEH.
PekynepatuBHble U pereHepaTUBHBIE BO3YXOIOA0IPEBATENH.

60. Ha3znauenue u Buabl maponeperpesateneidl. KoHCTpyKUus U npuHIMIHAIbHAsA cxeMa paboThl
naporneperpeBaress.

61. I[IpyHnunuanpHas cxema napocenapauuoHHbIX yeTpoicTB [lapooxmaaureny u uX Ha3HaYeHUE.
[TaponeperpeBareny KOTJIOB U CXEMBI UX BKJIIFOYEHUS B Fa30BbIN TPAKT.

62. XBOCTOBBIE TOBEPXHOCTH HArpeBa. BuIbI M TUIIBI XBOCTOBBIX MOBEPXHOCTEN HArpeBa KOTEIHHOTO
arperara.

63. MeTo1bl OUMCTKH BHEIIHUX ITIOBEPXHOCTEN HarpeBa. BeicokoTemneparypHast KOPpO3Hsi XBOCTOBBIX
MOBEPXHOCTEH M METObI OOPHOBI C HEl.

64. Buael u Tuniel apmatypsl U rapautypel KY. 3anopnas apmarypa. Perynupyroiye u 3ariopHblie
YCTpOIiCTBa JUIsl MOJAauu, IPOAYBKH U CITyCKa BOJBI.



O0pazen Ouiera K 3a4eTy 0 AUCHUILIMHE

MuHHUCTEPCTBO HAYKHU M BBICIIEro oopa3zoBanus PD
I'po3HEHCKUiT rOCy TapCTBCHHBIN HE(TIHON TEXHUYCCKUI YHUBEPCUTET UM. akaa. M.Jl. MuwuinoHIKoBa
WHCTUTYT 3HEPreTUKI
Kageopa « Tennomexnuxa u cuopasiuxay

Jucuuminza Tennorenepupyoniue arperarbl

Cemectp - 5

['pynna TIC-26

BbuierNe 1 (x 3aueTy no JUCHUILIUHE)

1. | Knaccudukarust mapoBbeIX KOTIOB U o0siactu ux npuMmeHneHus. ['OCToI Ha KOTIIBL.
[IpuHIIMNIManbHas TEXHOJIOTHYECKasl cxeMa KoTesnbHoro arperata JIE-10-14-'M.

2. PaCHpOCTpaHeHI/Ie IJIaMCHH B TOIINIMBOBO3AYIIHLBIX ITOTOKAX. HMNHTEeHCUBHOCTH BbLII'OpaHUA
TOIIJINBA

3. | Poraumonnas ¢opcynka. Opranuzanus cxuranus rason. Jnp@dy3noHHOE U KHHETHYECKOE
ropenue. JlamuHapHbIA U TYpOYyJICHTHBIN (haKembl.

4. | KoHCTpYKIIMU BOASHBIX YKOHOMAN3epOB. XapaKTePUCTUKA TETNIOBON CXEMBI:
TEIJIOBOCHPHUSITHS B UCIIAPUTENIBHOM CUCTEME, IKOHOMaM3epe U maporeperpeparesie.

3aB. kadeapoii
«TennoTexHuKa 1 ruApaBInKay T.b. O3upbaes

7.4 Bonipockl K nepBoii pyodeskHoii arrectaunu (6 cemectp)

1. Bonorpetinbie TeruoreHeparopsl. Opranu3ais padoThl TEIUIOreHEpaTopa.

2. HuszkoteMnepaTtypHasi KOppOo3Hsl JIEMEHTOB KOTia. ApMaTypa KOoTJa.

3. Xapakrepuctuku Terioreneparopa [ITBM-50. IIpuHnunuansHas cxema TeIioreHepaTopa.

I[ITBM-50. Koncrpykuus termoreneparopa [ITBM-50. Onucanue TEXHOJIOTMYECKON CXEMbI
paboTHI.

4.  Xapakrtepuctuku  temnoreHeparopa  KB-I'M-10-150.  IIpuHumnuansHas — cxema
teriorenepatopa KB-I'M-10-150.

5. Koncrpyxknus temmmoreneparopa KB-I'M-10-150. Onrcanmne TeXHOTOTHYECKON CXeMBbI PabOTHI.

6.  Xapakrepuctuku  temnoreHepatopa  KB-I'M-50-150.  IlpunununuanbHas — cxema
terorenepatopa KB-I'M-50-150.

7. Konctpykius teroreneparopa KB-I'M-50-150. Onrcanue TeXHOIOTHYECKOM CXeMbI PabOThI
KOTJIA.

8. [Tpou3BOACTBO TEIIOBOM M DJIEKTPUUECKON dHEPTUU Ha TerutodekTporeHTpanu (TOL).

9. O6mas Texnonornueckas cxema (ATOL). TennoBbie CXEMBI U CETH.

10. HaznaueHue 1 MpUHIUIIBI paOOTHI AJIEKTPOAHBIX KOTJIOB.

11. [TpuHnunuanbHas cxemMa 3JEeKTPOIHOT0 BOJAOTPEHHOIO KOTJA.

12. [IpuHIMnuanbHas cxemMa 3JEKTPOIHOTO MapOBOr0 PETyJIUPYyEMOTO KOTIIA.



13. Bogononroroka Ha KY. TexHonmoruueckue, kadeCTBEHHbIE MoKa3zaTenu Bobl. [loTepu Boabl
Ha TOC u ADC.

14. TTokazaTenu kayecTBa BoJbl. TpeOOBaHUS K MUTATEIILHON BOJIE.

15. HopmupoBaH#e YMCTOTHI BOJBI JUIsl KOTEIBHBIX YCTAaHOBOK. KauecTBO muTaTeabHOM BOABI U
napa ceepxkpuruyeckoro nasiaenus (CKZ).

16. OcHoBHBIE cCXeMBbl 00pPa0OTKM MUTATENBHON BOABI. MICTOUHMKHM, COCTaBbI M XapaKTEPUCTUKU
CTOYHBIX BOJI IPEANPHUATHUS.

17. ®U3HKO-XUMHUUYECKHE MPOIIECCHI ITPU TEHEPALIUH ITapa U3 MUTATEILHON BOJIBI.

18. MexaHu3M u mpolieccbl 00pa3oBaHMs HAKUIM U KOPPO3UU HA MOBEPXHOCTH HArpena.

O0pa3en OuiieTa Kk nepBoii pydexnoil arrecrannu «TemnoreHepupyiommue arperatsi» (6 cemectp)

Bbuner Ne 1
MUHHCTEpCTBO HAYKHX ¥ BEICIIETO 0Opa3oBaHus PD
I'po3HeHCKHI rocynapcTBEHHBIN He(DTAHON TEXHHYCCKUHA YHUBEPCUTET UM. akad. M./[. MuroHImukoBa
WHCTUTYT 3HEPTeTHKH
Kageopa « Tennomexnuxa u cuopasiuxay

IlepBas pyOexHas aTTeCTalN

Huctunnuna: TenJioreHepupyoliue arperatbl Cemectp — 6

1 | XapakTepucTUKHU TeIIoreHepaTopa KB-I'M-10-150. [TpuniunuanbHas cxema
temioreneparopa KB-I'M-10-150.

2 | O6mas texnonoruueckas cxema (ATILI). TernmoBsie cXeMbI U CETH.

[TpuHIMNIMaIbHAS cXeMa 3JIEKTPOTHOTO BOJOTPEHHOr0 KOTJIa.

3aB. xadenpoit «T u I'» T.b. D3upbaeB

7.5 Bompocsl k0 BTOpOii py0e:kHoi aTtTecTanuu (6 cemectp)
1. O6ume mporecchl ocaxaeHus mpumeceit Bojbl. [IpenodncTka BobI.
2. OcaxneHne METoJaMi U3BECTKOBAHUS U COAONU3BECTKOBAHHUS.
3. ®uIbTpOBaHME BOABI HA MEXaHMYECKUX (UiIbTpax. BogHbIN peskuM KOTIIOB.
4. Crynenuaroe ucnapenue. [IpogyBka B koTiiax. 3aadyi BOJHOTO pEXHUMA.
5. Mertoas! BeiBOIa mpuMecen u3 1ukiia Ha TOC. be3sHakumHbIN BOAHBIN PeXUM OapabaHHBIX KOTJIOB.
6. ConeBoii 6anaHc 1uKiIa ¢ 6apabaHHBIM U IPSIMOTOYHBIM MAPOBBIM KOTIIOM.
7. Meroasl Oy4eHUsI YUCTOrO napa. ABTOMAaTHYECKOE PETYIHPOBAHHUE CONECOAEPKAHMS KOTIOBOM
BOJBI.
8. TpeboBanus k kauecTBy napa. Cenapanus napa. EcrecTBeHHas u IpuHyAUTEIbHAS TSATH B Ta30BOM
TpaKxTe.
9. ConpoTuBiIeHHUS IPH IBUKEHUU MIOTOKOB BO3/lyXa U MPOAYKTOB CTOPAHHUS B AJIEMEHTaX KOTJa.
10. IIpucocs! Bo3ayxa B ra30Bblil TpakT. PErUpKyIIsAIusa Bo3ayxa U ra3osB.
11. ®u3nKO-XUMHUECKHE OCHOBBI HOHHOTO 0OMeHa. Na —KaTHOHHUPOBAHHE.
12. H —kaTnoHUpOBaHUE.
13. MarauTHasi IpOTUBOHAKHUITHAS 00pab0TKa J00ABOYHOM BOJIBI.
14. Ilponiecc MOArOTOBKYM MUTATENBHON BOJIBI METO/IOM JI€A3PALIUH.
15. IIpoayBKa KOTENbHBIX arperaTtos.
16. Opranuszanus npoeKkTupoBaHus. TemIoBoi pacueT TemIoreHeparopa.



17. Pacyer 00bEMOB U SHTAJIBIIMNA MPOJAYKTOB CTOPAaHUS BO3yXa.

18. TeroBoii 6anaHC U pacxo]l TOTUIMBA. PacyeT KOHBEKTUBHBIX TOBEPXHOCTEH Harpena.

19. TentoBoi 6anaHc ¥ TeMIepaTypHbIA ypoBeHb TONKU. Ternnoo0MeH B TOIIKE.

20. TeruioBbI€ XapaKTEPUCTUKU HACTEHHBIX 9KpaHOB. M3mydarenbHas ciocOOHOCTH (akena.

21. Bs16op Temneparypbl IPOJYKTOB CTOPaHHS Ha BBIXO/I€ U3 TOMOYHON KaMephl. BRIOOp KOHEYHOTO
OXJIAKICHMS Ta30B B TOIIKE.

22. Metoauka pacueTa TeIiooOMeHa B Tonke. JIyducToiii TermmooOMeH B ra30xo/1ax KOTJia.

23. KoadunueHTs! Temionepesady U BbIOOp ONTUMAIBHON CKOPOCTH MPOJYKTOB CTOPaHUs B
KOHBEKTHBHBIX ra30X0/aX.

24. Meroauka pacueTa KOHBEKTUBHBIX TOBEPXHOCTEH Harpena.

Oo0pa3sen 0us1eTa KO BTOPOIi pyde:kHoii arTecTaunu «TemjioreHepupyonue arperatoe» (6 cemectp)

I'po3HeHCKHIt rocynapcTBEHHBIN HE(DTAHON TEXHHYECKIA YHUBEPCUTET UM. akad. M./[. MuroHImukoBa

MUHHCTEpCTBO HAYKHU ¥ BEICIIETO 0Opa3oBaHus PD

WHCTUTYT SHEPreTHKH
Kagpeopa «Tennomexnuka u euopasiuxay

Bujer Ne 1

Bropas py0OekHas aTTectanus Cemectp - 6

Juctummza: TenJioreHepupyonue arperarbl

1 | Meroas! BeiBoJa ipumMeceit u3 nukia Ha TOC. be3HakuIHBIN BOAHBIA PEXUM OapaOaHHBIX
KOTJIOB.

2 Metoauka pacu€Ta KOHBCKTHBHBIX HOBerHOCTefI HarpeBa.

3 | MarauTtHasi IpOTUBOHAKUITHAS 00paboTKa 100aBOYHON BOJIBI.

3aB. kadenpoil «TemnoTexHuka u TuIPaBINKa» T.b. O3upbaes

7.6 Bompocsl K 3k3aMeHy 1o qucuunimHe « TenuioreHepupyiomue arperatbb» (6 ceMecTp)

b=

10.
1.
12.
13.
14.

Bopnorpeiinbie Temoreneparopbl. Opranusanus padoThl TEIJIOreHepaTopa.
HuskoreMneparypHas KOppo3usl 3JIEMEHTOB KOTJa. Apmarypa KoTJja.

Xapaxkrepuctuku temioreneparopa [IITBM-50. [TpuHimnuaneHas cxema TeIIOreHePaTopa.
ITTBM-50. Konctpykuus temnoreneparopa IITBM-50. Onncanue TeXHOIOTMYECKONW CXEMBI
paboThL.

XapakTepucTuKu TEIJIOTeHepaTopa KB-I'M-10-150. [IpuHIMNHanbHas cxema
teroreneparopa KB-I'M-10-150.

Koncrpyknnsa temnoreneparopa KB-I'M-10-150. OnmncaHne TEXHOJIOIMYECKOM CXEMBI
paboTHI.

XapakTepuCTUKu TEIJIOTeHepaTopa KB-I'M-50-150. [IpuHnMnuanbHas cxema
teroreneparopa KB-I'M-50-150.

Koncrpykuusa Ttermnoreneparopa KB-I'M-50-150. Omnuncanue TEXHOJOTMYECKOW CXEMBI
paboThI KOTIIA.

[Tpon3BOACTBO TETIOBOM M DJIEKTPUUECKON dSHEPTUH Ha TeriodaekTporeHTpanu (TOL).
O6mas Texnonornyeckas cxema (ATOII). TenaoBeie CXeMBI B CETH.

Haznauenue v mpuUHIUIIBI paOOThI 3JEKTPOAHBIX KOTJIOB.

[IpuHnMnuanpHas cxema 3JIEKTPOJHOTO BOAOTPEMHOI0 KOTJIA.

[TpuHIMNIMaIbHAS cXeMa 3JIEKTPOJHOTO TapOBOI0 PETYINPYEMOro KOTJIa.

Bononoaroroska na KVY. TexHonornueckue, KaueCTBEHHbIE TTOKa3aTenu BoAbl. [loTepu BoabI
Ha TOC u ADC.



15.
16.

17.

18.
19.
20.
21.
22.
23.
24.

25.
26.

27.

28.

29.
30.

31

41.
42.

43.

[Toka3zarenu kauecTBa BoJbl. TpeOoBaHMs K MUTATEIBHOM BOJIE.

HopmupoBanue uncToThl BOJBI AJIsl KOTENbHBIX YCTaHOBOK. KauecTBO mMUTAaTenbHOW BOJBI U
napa cBepxkpurudeckoro gasienus (CKI).

OcHOBHBIE CXeMbI 00paOOTKM MHUTATEIBHOW BOABI. MICTOUHMKHM, COCTaBBI U XapaKTEPUCTUKU
CTOYHBIX BOJ IIPEIIIPHUITHS.

OU3NKO-XUMHUYECKUE TPOLIECCHI IPU T€HEPALMK [1apa U3 IUTATEIbHON BOBI.

MexaHu3M U mporecchl 00pa30BaHUs HAKUIIM U KOPPO3UH HA IIOBEPXHOCTH Harpesa.
OO61me mpouecchl ocaxkaeHus npumeceid Bojbl. [Ipegouncrka Bobl.

Ocaxxenue MeToaaMy U3BECTKOBAHUS U COAOU3BECTKOBAHUS.

QunpTpoBaHKUE BOJBI HA MEXAHUYECKUX (PHIBTpaxX. BOMHBINA peXUM KOTIIOB.

Crynenuaroe ucniapenue. IIpogyBka B koTiax. 3a1a4i BOJHOTO PEXHUMA.

Mertoas! BeIBOs1a TpuMeceit u3 mukiia Ha TOC. be3nakunHblil BOAHBIN peskuM O0apabaHHbBIX
KOTJIOB.

CouneBoii 6ananc nukia ¢ 6apabaHHBIM U IPSIMOTOYHBIM MTAPOBBIM KOTJIOM.

MeTopl oJTy4eHNs YMCTOr0 napa. ABTOMAaTHYECKOE PETYJIMPOBAHUE COJIECOAEP/KAHUS
KOTJIOBOI BOJEIL.

TpeboBanus k kauectBy napa. Cenapauus napa. EcrecTBeHHas U NpuHyJUTEIbHAS TATU B
ra3zoBOM TPAKTe.

ConpoTuBieHHs IPU IBUKEHUU TIOTOKOB BO3/1yXa U IPOAYKTOB CTOPAHUSI B 3JIEMEHTAX
KOTJIA.

IIpucocsl Bo3tyxa B ra30Bblid TpakT. PenupKyssinus Bo3ayxa U ra3os.
DU3NKO-XMMHUYECKHE OCHOBBI HOHHOI'O 0OMeHa. Na —KaTMOHHPOBaHHUE.

. H —xaTnonupoBanue.
32.
33.
34.
35.
36.
37.
38.
39.
40.

MarnutHas npoTHUBOHAKHUITHAs 00paboTKa 100aBOUHON BOJIBI.

IIpouecc MOArOTOBKY MUTATEIBHON BOJABI METOJOM JI€adPaLUH.

IIponyBKa KOTENIBHBIX arperaTos.

Opranu3zanys NpoeKTHpoBaHus. TemnoBoil pacueT TermoreHeparopa.

Pacuetr 06beMOB M SHTANBIMI MPOYKTOB CrOPaHUs BO3AyXa.

TenuoBoii 6ananc u pacxo] TorMBa. Pacuer KOHBEKTHUBHBIX TOBEPXHOCTEH Harpesa.
TennoBoii GanaHC U TeMnepaTypHbId YpOBEHb TONKHU. TermiooOMeH B TOIKE.

TenoBble XapaKTepPUCTUKN HACTEHHBIX 3KpaHOB. M3myuaTenbHasi ciocoOHOCTh (hakerna.
Br10op Temmeparypsl IpoAyKTOB CrOpPaHUs Ha BBIXOJIE U3 TOMOYHOI kamepsl. Beioop
KOHEYHOT'0 OXJIaKI€HHs ra30B B TOIIKE.

Mertoauka pacdera TernaooOMeHa B Tornke. JIlydnucTslil Termoo0MeH B ra30XxoAax KoTia.
Koad¢uimenTs! Temonepeaaun U BEIOOp ONTUMAIBLHOM CKOPOCTH MPOAYKTOB CTOPaHUs B
KOHBEKTHBHBIX I'a30X0/1aX.

Mertoarka pacyeTa KOHBEKTUBHBIX TOBEPXHOCTEN HArpeBa.

OO0pazen Oui1eTa K 3K3aMeHy 110 AUCHHUILINHE «TeroreHeprupyomme arperaTbh»

I'po3HeHcKnil rocyAapcTBEHHBINH HETIHOW TEXHUUECKUH YHUBEPCUTET UM. akaa. M.J[. MuumoHIuKoBa

MuHHUCTEPCTBO HAYKHU M BBICIIETro oOpa3zoBaHus PD

WHCTUTYT 3HEPreTUKU
Kageopa «Tennomexnuxa u 2udpasiuxay

HucuumuimHa «TenoreHepupymomme arperaTbi»

Cemectp - 6

I'pynma T29C-26




BbunerNe 1 (k sk3aMeHy 110 TUCLUIUIMHE)

1. | IITBM-50. Koncrpykuusa temnoreneparopa IITBM-50. Onucanue TeXHOIOIMYECKOH CXEMBI
paboTHI.

2. | Meroauka pacyera TeriooOMeHa B Tornke. JIyducTsiii TeriooOMeH B ra30Xx0Aax KoTia.

3. | ®U3UKO-XUMUYECKHE OCHOBBI HOHHOTO0 0OMeHa. Na —KaTHOHUPOBAHHE.

4. | Koapduuments! Terionepenadu U BHIOOP ONTUMAIBHON CKOPOCTU MPOJYKTOB CTOPAHHUS B
KOHBEKTHUBHBIX ra30X0/1ax.

3aB. kadenpoit
«TennoTexHUKa U TUAPABINKAY 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 oueHuBaHust pe3yjbTATOB 00y4YeHUsI 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

TCINIOTCXHUYCCKUX YCTAHOBKAX U CUCTCMAX.

3HATh:
— OCHOBHBIE UCTOYHHUKH HAYy4HO-
TEXHUYECKON uHpopmarn 110

KOTEJIbHOM TEXHUKE MaJIOM U CpeHEei
MOIITHOCTH, KJIACCU(UKAIMIO MApOBBIX

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, YCTHBIN
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 VMeHus
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, JKUAKUX, TBEPHAbIX 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
3aIUIAHUPOBAHHBIX B OCHOBHOM 0O0pa30BaTeIbHON MpOrpaMMe pe3yjbTaTOB OOYYEHHS M YPOBECHB
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 MPEIOCTABISICTCS 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: 3aJlaHds [UIsl BBINOJHEHHS Ha CEMUHApax U MPAKTHYECKUX 3aHSTHUAX
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 HEOOXOIUMOCTH MPETOCTABIISIETCS KOMIUIEKT MUChbMEHHBIX MPUHAJICKHOCTEH M 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 |
CEMHUHAPHI, TPOBOJANMBIC B YCTHOH opMe, MPOBOISATCS B MUCHMEHHOU (opMe;

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

MUCBEMEHHOMN (hopMe, TPOBOAATCA B YCTHOM opMe MmyTeM orpoca, 6ecebl ¢ 00ydaromumcs.

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]: cipaBouHuk/ 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 yCTaHOBKHU [ DNIEKTpOHHBIN pecypc]: COOpHUK HOPMAaTUBHBIX JOKYMEHTOB/ —
OnektpoH.TekcToBbie nanubie.— M.: DHAC, 2013.— 384 ¢.— Pexxum nocryna:
http://www.iprbookshop.ru/17819.html.— 9BC «IPRbooks»

4. TenuosHepreTUUECKUE YCTAaHOBKU. TeopeTuueckne U MPaKTUUeCKUe OCHOBBI JUCITUIUINHBI
[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]: yaeOHoe mocobue s By3os/ C.B.
[{anes [u ap.].— OnekTpoH.TeKCTOBbIE NaHHble.— M.: M3narensckuii njom MOU, 2011.— 427 ¢.—
Pexxum noctyna: http://www.iprbookshop.ru/33113.html.— 3BC «IPRbooks»

6. [TaporenepaTopsl MPOU3BOIUTENBHOCTHIO 2,5...25 T/4 [DNEeKTpOHHBIN pecypc]: METOIUYECKHe
yKa3aHMsI K BBIIIOJIHEHUIO KypPCOBOTO MPOEKTA MO AUCUUILINHE «['eHepaTopsl Temia 1 aBTOHOMHOE
TEIUIOCHA0XKEHUE» JJIS CTYIEHTOB OakanaBpuaTa 04HOM (hopMbl 00yueHHs HalpaBIeHUs OrOTOBKU
08.03.01 CtpoutenbectBo/ — DIEKTPOH.TEKCTOBbIE TaHHBIe.— M.: MOCKOBCKMIi rOCy1apCTBEHHBIN
ctpoutenbHblil yHuepcuret, 9bC ACB, 2016.— 48 ¢.— Pexum nocryna:
http://www.iprbookshop.ru/62626.html.— 3BC «IPRbooks»

7. OCHOBBI pacyeTa SHEPreTHUECKUX YCTAaHOBOK [DNeKTpoHHBIN pecypc]: npaktukym/ Cepobun 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 ayautopus kagenpsr "T u I'"', Ne 4-47, Ne 4-20 cHaOkeHHBbIE MYJTbTUMEAUNHBIME CPEJICTBAMU
JUTSI TIPEJICTABIICHUS MIPE3CHTAINI U MOKa3a yueOHbIX (PUIbMOB.

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. JlonoJiHeHHs M NI3MEHEeHHUs B pa0oyeil mporpaMmMe Ha y4eOHbIi rojg

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

Tennorenepupyromue arperarsl (Hanuuue odopyaosanus 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 HACTPOMKH M HAJIAJKK CUCTEM TEILIOBOH 3JIEKTPOCTAHIIUH, a TaKKe KOHTPOJI
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 KPETIIICHHUS 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 TerioBble ¥ aTOMHBIE 3JIEKTPOCTAHLIUN

3 Bupl, coctaB 1 Ha3HaueHUE TYpOWH TEIUIOBBIX CTAHIMHA

4 XapakTepucTrka 1 00IIHEe TEXHOJIOTHYECKHUE CXEMBI KOTEJIbHBIX YCTAaHOBOK

IPOMBIIIICHHBIX TPEANPUITHH.

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 00paOOTKH MUTATENBHON BOIbI. ICTOUHMKH, 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

MeToanyeckune yKazaHusi 10 OCBOCHHIO JHCHMIIJIHHBI
«Temiorenepupymomue arperaTbi»

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.

Hucnurnnuna «Temnorenepupyromue arperatb» coctout u3 17 (B 5 cemectpe) u 12 (B 6
CEeMCeTpe)  CBSI3aHHBIX MeEXAy Cc000I0 TeM, O0ecleuuBalolUX IOCIEI0BaTEIbHOE HW3YUYCHHE
MaTepuaia.

OO0yuenue o qucHuIinHe « TeroreHepupyIone arperatbh OCyIIeCTBISETCS B CIEAYIOUINX
dbopmax:

1. AynutopHble 3aHITUS (JIEKIIHH, TPAKTHYECKHUE/CEMIUHAPCKHIE 3aHATHUS).

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. UnrepakTuBHBIE (OpPMBI TMPOBENCHUS 3aHATUNH  (KOJUIOKBUYM, JICKIIHS-TUCKYCCHS,
TPYIIIIOBOE pellIeHre Keica u ip. GopMBI).

VY4eOHbIil MaTepual CTpPYKTYPHUPOBAH U U3YUYEHUE JUCIUILIMHBI POU3BOAUTCS BTEMATUUECKOM
MOCJIEeI0BATENBHOCTH. KaXIoMy NpakTHUecKOMy/ CEeMHUHAPCKOMY 3aHSATHIO W CaMOCTOSATEIBHOMY
U3yYEHHUIO MaTepuayia MpeAllecTBYeT JEeKIMs No AaHHoW Teme. OOydaromuecs caMOCTOSATENbHO
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
Mpe/InoiaraeT MHTEPAKTUBHBIN XapakTep MPOBEICHUS 3aHATHI Ha KOHKPETHBIX MTPUMeEpax.

Ornrcanue mociIeI0BaTEIbHOCTH IESHCTBUIM 00yUaroIerocs:

[Ipn wu3ydeHuu Kypca cleayeT BHHMMATEIbHO CIyIIaTh W KOHCIEKTUPOBAaThH MaTepHall,
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
00IyMaTh TEKCT JIEKIIUHU, MPOCIYIIAHHOW CEToNHs, pa3o0parh paccMoTpeHHble mpumepsl (10 — 15
MUHYT).

2. Ilpy TOATOTOBKE K JEKIUU CIEAYIONMIEro JHS MOBTOPUTH TEKCT MPENbIAyIIel IJeKIIHH,
oJyMaTh O TOM, Kakasi MOXKeT ObITh cienyromas tema (10 - 15 munyT).

3. B Teuenue Henenu BBIOpaTh BpeMs Ui pabOThI ¢ auTeparypoil B Ombanoreke (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 pPeluTh | - 2 mpakTu4yeckue cutyanuu (J1ad.padoTsl).

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 3aHATUN PEKOMEHIYETCsl BECTH KOHCIIEKTHpPOBaHUE Y4eOHOIo
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 3allOMHUTHY» U T.NI. MOXKHO JA€NaTh 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, KpONOTiauBas paboTa C JIEKIMOHHBIM MaTEpHUajOM IO3BOJIUT INTyOOKO OBIIAJEThH
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 peKOMEHyETCs 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 camocrosTenbHas paboTa ¢ ydyeOHMKaMH, Y4YeOHBIMH ITOCOOMSIMH, 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
11eJ1ecCO000pa3HO BECTU C CAMOT'0 Hayasia U3y4eHHs 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 opraHuM3aluu CaMOCTOATENBHOM paboThl Mo aucuuIuinHe «TeruioreHepupyomue
arperaTe» - 3TO yIiyOJIeHWEe W pacIlMpeHue 3HaHUU B 00JacTH SHEprooOecreyeHus MpPeATnpHUSITHIA;
(opMHpOBaHUE HABBIKA U HHTEPECA K CAMOCTOATENIBHOM 1103HaBaTEIbHOMN 1€ TEIbHOCTH.

CamocrositenbHas paboTa oOy4arouuxcsl sIBIASETCS BaXKHEUIIUM BUJIOM OCBOCHMSI COJIEPIKaHUS
JUCLUIUIMHBL, TOANOTOBKH K MPAKTHUECKUM 3aHATUSM U K KOHTpoJbHOU pabore. Croaa jxe OTHOCSTCS
U CaMOCTOATENIbHOE YIiyOlieHHOoe u3ydyeHue TeMm jauciumuiuHel.  CamoctosTenbHas paborta
IpeAcTaBiIsieT co0OH IOCTOSHHO JEHCTBYIOILYIO CHUCTEMY, OCHOBY 00pa3oBaTelbHOIO Ipolecca U
HOCUT HCCIIEIOBATEIbCKUI XapaKTep, UYTO TIOCIYXKUT B OyIylleM OCHOBAaHHMEM Ui HANUCAHUSA
BBIITYCKHON KBaJIM(PUKALMOHHOM paboThl, IPAKTUYECKOIO IPUMEHEHHUS MOTYYEHHBIX 3HAaHUH.

Opranuzainys caMoCTOSITEIbHON paboThl 00YUaIOIINXCs OPUEHTUPYETCS. HA aKTUBHBIE METO/IbI
OBJIQJICHUSl 3HAHWAMM, DPA3BUTHE TBOPYECKUX CIIOCOOHOCTEH, MepexoJ OT IMOTOYHOIo K
WH/IMBUYIU3UPOBAHHOMY OOYUEHHIO, C YUYETOM MOTPEOHOCTEN H BO3MOKHOCTEH JTMUYHOCTH.

[IpaBuibHas oOpraHu3alUsl CaMOCTOSTENBHBIX YYEOHBIX 3aHATUH, HMX CHCTEMaTHYHOCTb,
1enecoo0pa3sHoe IJIaHMpPOBaHHE pabO4Yero BPEMEHU IO3BOJISIET CTYJIEHTaM pa3BUBaTb YMEHUS U
HaBBIKM B YCBOCHHUW M CHUCTEMAaTH3aIlMH NMPHUOOpETaeMbIX 3HAHWH, 00eCreunBaTh BBHICOKUN YPOBEHBb
yCIIEBAEMOCTH B NEpHOJ 00yUEHUs, TOJyUYUTh HABbIKH MOBBILIEHUS IPOPECCHOHATIBHOIO YPOBHS.

[TonroroBka K MpPaKTUYECKOMY 3aHSATUIO BKIIOYAET, KpPOME€ NpOpabOTKHM KOHCIEKTa M
IPE3EeHTAlMK JIEKLUH, MOUCK JIUTepaTypbl (II0 PEKOMEHJIOBAHHBIM CIIMCKAM M CaMOCTOSTENIBHO),
NOJATOTOBKY 3aroTOBOK /ISl BBICTYIUICHHH TIO BONPOCaM, BBIHOCUMBIM JIsi OOCYXKAEHHUS TIO
KOHKpeTHOH Teme. Takue 3aroTOBKM MOTYT BKJIIOYATh LIUTAThl, (PaKThl, CONOCTaBIECHUE PA3INYHBIX
NO3WINK, COOCTBEHHBIE MbICIU. Ecnm mpobiema 3amHTEpecoBajia 0O0YdaIOMIErocs, OH MOXET
HOJArOTOBUTH pedepaT U BBICTYNIUTh C HUM Ha NPAaKTUYECKOM 3aHsTuu. [IpakTHueckoe3aHsTHE - 3TO,
IpEXKIEe BCEro, AMCKYcCHUs, OOCYXIE€HHUE KOHKPETHOM CUTyalluH, TO €CTh IPEAINOJIaracT yMEHHE
BHUMATEJIbHO CIyLIaTh WIEHOB MO IpyNmbl M MOJAEPATOpa, a TaKXKe CTaparhCsi BBICKA3aTh CBOE
MHEHHE, BBICKA3bIBaTh COOCTBEHHBIE WM W TPEIJIOKEHHSI, YTOYHAT M 33]]aBaTh BOIPOCHI KOJUIEraM
1o 00CYXIEHUIO.

[Ipy moAroToBKe K KOHTPOJBHOM padboTe OOydarouIuiicsi IOJKEH IOBTOPATH MPONIEHHBIN
MaTepuag B CTPOIOM COOTBETCTBMM C Y4YeOHOW NpOrpaMMoi, HCHOJb3Yys KOHCIEKT JIEKUUH u
JUTEpaTypy, PEKOMEHJOBaHHYIO0 IpenogaBareneM. [Ipy HEOOXOAMMOCTH MOXXHO OOpaTUThCSA 3a
KOHCYJIbTAIle U METOIMYECKOI MOMOIIIBIO K MTPEIo/IaBaTelIto.

CamocrosiTenbHas paboTa peannsyercs:

— HEIMOCPEICTBEHHO B MPOLIECCE Ay TUTOPHBIX 3aHATHH - HA JIEKIMAX, IPAKTUYECKUX 3aHATHX;

— B KOHTAaKTe C IpernojaBaTelieM BHE PaMOK PaclHCAHUS - HAa KOHCYJIbTALUAX MO Y4eOHBIM
BOIPOCaM, B XOJ€ TBOPYECKHUX KOHTAKTOB, NMPHU JUKBUIALMU 33J0JDKEHHOCTEH, NMPH BBIIOJHEHUU
WH/IMBUIYAIbHBIX 33aHUHN H T.]I.

— B Oubnuoreke, noma, Ha Kadeape MpHU BBHINOJHEHHH OOYYarOIUMCS YYeOHBIX H
MPAKTUYECKHX 3ajau.

Buasl CPC u kputepuu O1leHOK
(mo 6ammbHO-perTuHTOBOM cucteme [THTY, CPC onenuBaercs B 15 6amioB)

1. Pedepar

2. JHoknan

3. Occe

4. VYwyactue B MEPOIPUATHAX

Tembl Ui caMOCTOSTENBHOW pabOThl MPOMUCAHBI B paboyeil mporpaMMe JUCIUILTHHBL.
D(PGhEeKTUBHBIM CPEICTBOM OCYIIECTBICHUS OOYYArONTUMCS CaMOCTOSITEIBHOW pPabOThI SIBISETCS
3JIEKTpOHHAs HH(OpMaIMOHHO-00pa30BaTeNlbHas cpesla YHUBEPCUTETA, KOTOpast 00eCeunBaeT JOCTYII
K Y4YeOHBIM IIIaHaM, paboyuM TMporpaMMaM AMCHMIUIMH (MOIylied), NpPaKTHK, K H3TaHUSIM
AIIEKTPOHHBIX OMOIIMOTEUHBIX CHCTEM.
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