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l. Henan u 3agaum AUCHUNJIMHBI:
OcHoBHasi meab  Kypca  «TemoreHepupyrolue  arperarb»:  IMOATOTOBKAa  0akanaBpoB,
CHCIHAIM3UPYIOMUXCST B 00MacT dHeprooOecreueHus mpennpustaid. L[enpio M3ydeHus: MUCIUTLTTHBI
ABIISIETCS MPUOOPETEHNE 3HAHUM O TUTAX U KOHCTPYKIUSAX MMapOBbBIX, BOJOTPEIHBIX U MAaPOBOAOTPEHHBIX
KOTJIOB, 00 OpraHU3allii CXKUTAHHUS OPTraHMYECKUX TOIUIUB B TOMKAX KOTIIOB, O TEIUIODU3MUYECKHX U
TUAPOTa30/IMHAMUYECKUX MPOIEeccax, MPOTEKAIOMIMX B Ta30BO3AYIIHOM M MapOBOISHOM TpaKTax
KOTEJIHbHON YCTaHOBKH, 00 YCIIOBHSIX PabOTHI TOBEPXHOCTEH HarpeBa

3agaum JTUCHUIIUHBI:
NpUOOpETEHNE HABBIKOB 110 KOHCTPYHPOBAHHWIO KOTJIOB, BBIMIOJIHEHUIO TEIUIOBBIX, THUAPABIUYCCKUX,
a’POIMHAMUYECKUX W MPOYHOCTHBIX PACUETOB MPU YCIOBUH OOECHEUeHUs 3aJaHHBIX XapaKTEPUCTHK:
MPOU3BOJAUTEIHLHOCTH, MMAapaMeTpoOB pabounx cCpel, HAJASKHOCTH W IKOHOMHUYHOCTH PabOThI KOTIA U
BCIIOMOTaTeIbHOTO 000PY/I0BaHUS.

2. MecTo TUCHUILVIMHBI B CTPYKTYpe 00pa3oBaTeibHON NPOrpaMMbl:

VYuebHast gucnmiuinHa «TerioreHepupyromue arperarb» OTHOCUTCS K 4acTd, (opMHpyeMon
y4acTHUKaMU 00pa3oBaTeIbHBIX OTHOIICHUI B ydyeObnom turane OIl wanpasmenms 13.03.01
«TemosHepreTuka M TEMJIOTEXHMKAa» U NPEAyCMOTpEHa JUIsl M3ydeHHs B 5 u 6 ceMmecTpax Kypca,
Oa3upyeTcsl Ha 3HaHUU OOIIETEXHUYECKUX U CIEHUANbHBIX AUCUMIUINH: Xumus, Ousmnka, Maremaruka,
Mexanuka, Texaudeckas TepmoauHaMuKa, [ uaporasoquHaMuka.

3. Ilepevyenb MJIaHMPyeMbIX Pe3yJbTATOB O0y4YeHUS] MO AMCUMILUIMHE (MOAYJII0), COOTHECEHHBIX C

HHAUKATOPaAMH T0CTH/KCHUS KOMIIETEHIHIA.



Taoauna 1

Kox o ®1'OC

NuankaTopb! J0CTHKEHUS

H.]'laHl’IpyeMble pe3yJIbTaTbl

o0yueHnsa no gucuuminge (3YB)

Oo1menpodeccuoHaIbHbIE

OIIK-3. Criocoben
JIEMOHCTPUPOBATH
MPUMCHCHUC OCHOBHBIX
CIIOCO0OO0B MOTyYEHUS,
npeoOpa3oBaHus,
TpaHCIIopTa U
HUCIIOJIB30BaHUA TCIIJIOTHI
B TEIIOTEXHUYECKHUX
YCTaHOBKAaX U CUCTEMax.

OIIK-3.1. leMmoHCTpUpYET
NOHMMaHHE OCHOBHBIX
3aKOHOB JIBUXKCHUS )KUKOCTH
¥ rasa;

— OIIK-3.2. [IpumeHnsieT 3HaHUsA

OCHOB THJIPOTa30{JHHAMHUKH
JUISl pacyeTOB
TEMIOTEXHUYECKUX
YCTAHOBOK U CUCTEM;

— OIIK-3.3. Ucnonp3yer

3HaHUE TEIUIOPU3NIECKUX
CBOKMCTB pab0o4MX TeJ MpH
pacdeTax TeIUIOTEXHUYECKUX
YCTaHOBOK U CHCTEM;

— OIIK-3.4. lemoHCcTpUpYET

IMOHMMAaHHE OCHOBHBIX
3aKOHOB TCPMOANHAMHUKHU U
TEPMOANHAMHYECKUX
COOTHOIIICHUM;

— OIIK-3.5. [IpumensieT 3HaHUs

OCHOB TEPMOJAVUHAMUKH JIJIS
pacyeToB
TEPMOANHAMHUYECKUX
MPOIECCOB, IIUKIIOB U UX
MoKa3areek;

— OIIK-3.6. [lemoHCcTpHUpYET

IIOHUMAaHHUEC OCHOBHBIX
3aKOHOB U CIIOCOOOB
HepeHoca TCIIJIOTHI U MAaCChI,

— OIIK-3.7. IIpumeHnsieT 3HaHUs

OCHOB TEIIOMaccOOOMEHa B
TEIIOTEXHUYECKUX
YCTaHOBKAX.

3HATb:

OCHOBHBIC HCTOYHHUKHU

Hay4HO-TEXHUYECKON

uHbOpMaUU 1O  KOTEJIbHOMI
TEXHUKE MaJOl U CpeaHeun
MOIIHOCTH,  KJIACCU(UKAIUIO
MapoBBIX KOTJIOB U CYIIHOCTb
MIPOUCXOSAIINX B HUX
IIPOLIECCOB;

MPUHLUIT NEUCTBUA u

KOHCTPYKTHBHbBIE O0COOECHHOCTH
KOTEJIbHBIX arperaros C
€CTECTBEHHOM LHUPKYJSALMEH U
IPUHYIUTEIBHBIM  IBUJKEHUEM
TEIJIOHOCUTEII, METOBI
BBITIOJTHEHHUST KOHCTPYKTOPCKHX
U TIOBEPOYHBIX PacyeToOB KOTJIa
Y €ro MOBEPXHOCTEM;

yMeThb:

aHaJIM3upoOBaATh

HAY4YHO-TEXHUYECKYIO
JIOKyMEHTAIMIO0 U HH(POpMAITHIO

0 KOTJIIaX, CaMOCTOSATEJIbHO
pa3buparbCsi B HOPMATHUBHBIX
METOJIUKaX pacuera u

MPUMEHATh WX IS PEIICHUS
MMOCTaBJICHHOM 3a/1a4H;

HCII0JBb30BATh COBpPCMCHHBIC

UH(POPMALIMOHHBIE TEXHOJIOTHH,
0a3bpl  JaHHBIX U IAKEThI
INPUKIAOHBIX [POrpaMM IIpU

pacyerax, WCTIOJIb30BaTh
porpaMmaI TCIIJIOBOT'O u
TUAPOAVMHAMHWYCCKOTO pacyeTa
3JICMCHTOB KOTCJIIbHOI'O
arperara,

BJIA/IETh:

HEOOXOMMMOM TEPMHUHOJIOTHEN

B obOmactu
KOTJIOB,

OHEPICTUUCCKUX
HaBbIKaMU PACUCTOB
TOpCHUA PAa3JIMIHBIX BHUI0B
TOIIJIMBA, COCTAaBJICHUS
MaTrCpHuaJIbHBIX W  TCIJIOBBIX




OajlaHCcOB B KOTEIbHOM

arperare;

OCHOBHBIMHU METOAAMHM pacycTa

KOHCTPYKLIMM KOTIa M  €ro
IIOBEPXHOCTEH HarpeBsa;

IPUHLIATIAMU BbIOOpa
HE00X0AUMOM KOHCTPYKIIMH

KOTJa K COKUTaHHUIO 33JaHHOTO
TUNA  TOIUIMBA,  HABBIKAMU
TETJIOBOTO, THAPABIMYECKOTO U
a’POJMHAMUYECKOTO PacyeToB
KOTEJIbHOTO arperara,
METPOJIOTHUECKUX MPUOOPOB U
cXeMm " c yCIIOBUEM
obecrieyeHuss 0e30macHO ero
paboTHI;

OIIK-5. Cnocoben
YYHUTHIBATH CBOMCTBA
KOHCprKLII/IOHHBIX

MaTepHaoB B
TCIIJIOTCXHUYCCKUX

pacueTax ¢  yd4eToM
JTUHAMHUYCCKUX nu

TCIVIOBBIX HAI'PY30K.

OIIK-5.1. lemoHCTpUpYET

3HaHUE O0acTei
MIPUMEHEHUS, CBOMCTB,
XapaKTEPUCTHK U METOJOB
HCCIIEIOBAHMS
KOHCTPYKIIMOHHBIX
MarepHasoB, BEIOUPAET
KOHCTPYKIIMOHHBIC

MaTtcpualibl B COOTBETCTBUU C

TpeOyeMbIMHU
XapaKTEePUCTUKAMU IS
UCTIOJIb30BaHMs B 00JIACTH
npodeccuoHaIBHON
NEeSITETTbHOCTH;

OIIK-5.2. JIlemoHCTpUpYET

3HaHHWE OCHOBHBIX MTPABUII
MOCTPOEHUS U OPOPMIICHHUS
ACKH30B, YEPTEKEH U CXEM B
COOTBECTCTBHUHU C

TpeOOBaHUAMY CTaHJAPTOB,;

OIIK-5.3. Bemmosnusger

9CKHU3bI, YEPTCIKHU U CXEMEI B
COOTBCTCTBHHU C

TpeOOBaHUSMU CTaHIAPTOB C

UCIIOJIb30BaHUEM CPENICTB
aBTOMAaTH3alUU
IIPOEKTUPOBAHHS;

OIIK-5.4. leMmoHCTpUpYET

3HaHHUEC OCHOBHBIX 3aKOHOB

MCXaHUKH KOHCTPYKIIMOHHBIX

MaTcpUualioB, UCIIOJIB3YCMBIX
B TCIIJIOOHEPTCTUKE U
TCIINIOTCXHUKCE,

3HATH:
—  crmocoObI MOJITOTOBKH
Pa3JIMYHBIX TOINIMB TMEPCA HUX
CXKHUTaHUEM, CIOCOOBI
MOJIICPIKAHUS pabouero
pexxuMa Komia (mapaMeTpoB
mapa, pacxoiOB, JIaBJICHHUS)
KOHCTPYKTHUBHBIE OCOOEHHOCTHU
TOpPCJIOK JJISL CXKHUTaHUA
ra3oo0pa3HbIX, KUIKHUX,

TBCPABIX TOIIJIMB,

METOJIbI CHWDKCHUSI  BPEIHBIX
BEIOPOCOB KOTEJIHHBIMU
arperaramu u

MCTPOJIOTHYCCKOTO KOHTPOJIA 3a
IIponeccCoMm.

yMeThb:

IMPOU3BOAUTH SJICMCHTAPHBLIC

pacdeTbl IO KOTIIY B LCIIOM U
€ro TOBEPXHOCTSM Harpesa,
OCYIIECTBIISTD MTOWCK "
aHAJIM3UPOBATh
HAYyYHO-TCXHUYCCKYIO
uHopMaIMi0 TIO0 KOTEJIbHOU
TEXHHKE;

BbIOMpATh KOTENBHBIN arperar B

COOTBETCTBUU C 3a/IaHHBIMU
TpeOOBaHUSIMU IO MapameTpam

TEIJIOHOCUTENS WIN
XapaKTepUCTUKAaM  HCTOYHUKA
SHEPIHH.

BJIAJIETh:




OIIK-5.5. Beimmonasger

pacucCThl Ha IIPOYHOCTb
OJICMCHTOB
TCINNIOTEXHHUYCCKUX
YCTAaHOBOK U CUCTCM C

Y4eTOM YCIIOBUH UX PabOTHI.

HaBbIKaMH IIOHCKa

HEOOXOIUMOM nHpopmaruu,
Kacaromiemcs KOTEIbHOU
TEXHHUKHU;

METOJIaMH TT0/1I00pa MOITHOCTH

N KOJMYCCTBA TOPCIOK JJIA
3aJaHHOoro THUIla KOTJIa M €TI0
MMapoIIpoOn3BOAUTCIbHOCTH.




4. O0beM JUCUUILIMHBI U BUIbI y4e0OHO# padoThI

Taoauna 2
Bcero uacos/ CemMecTpbl
Bup yuye6Ho# padoThI 3a4.e/l. 5 | 6 6 | 7
(010 ]0) 3P0 O0ODO 3P0

KoHTakTHast padora (Bcero) 99/2,7 36/1.0 51/1.4 48/1.4 16/0.4 20/0.5
B ToMm uncne:

Jlexiun 49/1,4 14/0.4 17/0,5 32/0,8 8/0,22 10/0,3
IIpaxkTHyecKre 3aHATHS 50/1,4 10/0,3 34/0,9 16/0,5 8/0,22 10/0,3

JlaGoparopHbie pabOThI

CaMocTosiTe)IbHAsl padoTa (BcCero) 117/3,2 | 180/5,0 | 57/1,6 60/1,4 92/2.4 88/2.,4

B ToMm uncne:

KypcoBas pabora (I1poekT) 16/0.4 34/0.,9 16/0.4 34/0.,9

PacuerHo-rpaduueckue padOThHI

TP 9/0,25 | 38/1,1 9/0,25 38/1.1

Pedeparnl

Jlokaanl

IIpe3enTanum

U (unu) opyeue 6uowi
CamoCcmosmenbHou pabomul.

Tonrotoska k 1adopaTopHbIM 32/09 | 36/1,0 | 16/0.5 | 16/04 | 18/0.5 | 18/0,5

paboTam

TlonroToska K MpaKkTHYECKMM 28/0.8 | 36/1,0 | 16/0,5 | 12/03 | 18/0,5 | 18/0,5

3aHATUAM

IloaroroBka K 3a4eTy

TTOATOTOBKA K SK3aMEHY 32/0.9 | 36/1.0 | 16/0.5 | 16/0.,5 | 18/0.5 | 18/0.5

BI/II[ OTYETHOCTHU DK3aMEH 3K3aMCH 3a4€eT JK3aMCEH 3a4CcT AK3aMCH

O6mast BEETO Bl 1216 216 108 108 108 108

TPY10eMKOCTh Jacax

JUCIHUILINHBI BCETO » 3a. 6 6 3 3 3 3
CANMHUIIAX




5. Conep:kanue IMCUUIIIMHBI

5.1.1 Pa3zagennl JMCUMIJIMHBI M BUABI 3aHATHIA (5 cemecTp)

Taoéanna 3.1

Ne
n/n

HaumenoBanue pasaena
AMCHUILIMHBI 110 ceMecTpam

Yacel
JEeKIIMOHHBIX
3aHATHH

Yacel
JIa00paTOPHBIX
3aHATHH

Yacel
NPAKTHYECKUX
(CeMHHAPCKHUX)

3aHATHH

Bcero uacos

00 | 300

00 | 300

00 | 300

00 | 300

Mecto u POJIb KOTCJIBbHBIX
YCTAaHOBOK Ha IMPOMBIINIJICHHBIX
NpEAINIPpUATHUIX.

OO6mmme mpuHIHITB PaOOTHI
KOTIIa

2

Tormueo KY u npouieccel ero
TOPEHMUSI

TenstoBoi OalaHC KOTEIBHOMI
YCTaHOBKH

HpI/IHI_[I/IHI/IaJ'IBHaH
TCXHOJIOIMYCCKasad CxXeMa
KOTCJIbHOI'O arperara

[IpuHnunuaneHas
TEXHOJIOTUYECKas CXeMa
TEIUIOreHepaTopa
JKBP-10-13-250 I'M

[TpuniunuanpHas
TEXHOJIOTMYECKAs cXeMa
KOTEJILHBIX arperaros tuna JIE

[IpuHnunuaneHas
TEXHOJIOTHYECKAs CXeMa
KOTEJIBHBIX arperaroB TUIA
bI'M; E-1-9

[IpuHnunuaneHas
TEXHOJIOTHYECKAs CXeMa
KOTEJIBHOI'O arperara
M3K-7ATI'-1

10

OCHOBHBIE 2JIEMEHTHI KOTJIOB.
Torno4yHble U TOpPENOYHbIE
YCTpOICTBA

[\

11

T'openounbie ycTporicTBa

12

T"a30BEIE TOPETIKH

13

I"azomMa3yTHBIE TOPEJIKU

14

TsaronyTreBble YCTPOUCTBA

15

Bopasabie sxoHOMai3ephl

—_—— | —_ | —_ ] —

16

Bo3znyxononorpesarenu

17

[Taponeperpesarenu u
cenaparopsl mapa. Apmarypa u
rapautypa KY

(NS RE 1\O N [ O | \OR [ \S} | \S]

W W W[ W [W]|W

UTOIO:

17 8

34 8

51 16




5.1.2 Pa3aeJibl AUCHUIJIMHBI M BUABI 3aHATHIA (6 ceMecTp) Tabnuua 3.2
Yacwpl Yacwpl a Hacer
Ne HaumenoBanmue pa3aena JIEKIMOHHBIX | J1aGopaTopHbIX NPAKTHICCKUX | g6 1o uacos
N . (ceMMHAPCKHX)
n/n | AMCUMILIMHBI II0 ceMecTpaM 3aHATHH 3aHATHH saHsTHi
O0PO | 300 [ OD®O | 30 | ODPO | 3P0 | OPO | 3PO
1 CocraB u npUHLUIIEI pabOTHI ) 1 3
TEIJIoreHeparopa
= 1 1 2
5 YcrpoiicTBo 1 paboTa ) 1 3
temtoreneparopa [IITBM-50
YerpoticTBo 1 paboTa KoTia
3 KB-I'M-10-150 2 ! 2 ! 4 2
YerpoiicTBo U pabota KoTia
4 KB-I'M-50-150 2 ! 2 ! 4 2
CxeMbl paboThI
> terutodaekrpouerTpanu (TOIL) 4 1 2 1 6 2
6 DNEKTPOAHBIE KOTIEI 1 3
TexHonornyeckue MeTObI 1 1 2
7 4 1 5
MOATOTOBKU BOAbI Ha KY
[Iponeccel ocaxxeHus
8 . 2 1 3
MIPUMECEU BOJIbI 1 2 3
9 | ObecconnBaHue BOJIBI 2 1 3
10 | Jleaspaumst nuTaTeaIbHON BOIBI 2 1 1 1 3 2
1 MasyTHoez XO35UCTBO 4 1 5
KOTEJIbHOM YCTAHOBKHU
TernoBoit pacuet 1 2 3
12 | Terioreneparopa. 4 2 6
UTOoro: | 32 8 16 10 48 18




5.2. JlekumoHHbIe 3aHATHS (5 cemecTp) Tabauna 4.1

Ne
n/n

HaumenoBanue pa3gena
AUCHHUILIMHBI

Conep:kanue pasjaesia

1

2

3

MOJYJIb 1

M1 Jlekmus 1. Mecto u posib
KOTEJIbHBIX YCTAaHOBOK Ha
MIPOMBIIICHHBIX
MPEIITPUITHSIX.

Bxnaa poccuiickKuX y4eHbIX B Pa3BUTHE TEILIOTCHEPUPYIOIIHX
arperaToB U KOTEJIbHBIX YCTAaHOBOK. POJIb pOCCUICKHNX yUYEHBIX B
pa3BuTHH KoTenbHOM TexHUKU. Koren B.B. Tabynesuua,
Hcropust pa3BUTHS U COBPEMEHHOE COCTOSIHUE KOTIOCTPOEHHUS
JUISL HY K] TIPOMBIIIJIEHHON TEIUIOOHEPI€THKH,
KOTJIOCTPOUTEIbHBIE 3aBOJIBI.

TepMUHBI ¥ IOHATHS KOTEIBHOM YCTaHOBKH. Pa3zBurue
KOHCTPYKTHUBHBIX JIEMEHTOB KOTJIOB. CXema KOTEJIbHOU
yCTaHOBKH. BozmorpeiHbiil koresn. MecTo U posib KOTEJIbHBIX
YCTAHOBOK B CHCTEMAaxX YHEProxX03siiiCTBA MPOMBIIIIIEHHBIX
npeanpusatuil. CoCTosHUE U MEPCIEKTUBBI PA3BUTHS
sHepreTuku B PO u npyrux crpaHax.

M1. Jlexknusa 2. O6mue
MIPUHIIMUIIBI pa0OTHI KOTIA

OOmiass  xapakTepUCTUKA U AJIEMEHTHI KOTEIbHBIX
ycTaHoBOK. O01mas knaccuuKaus KOTJI0B. DHEPreTHYECKUe,
MIPOM3BOICTBEHHBIE (ITPOMBIIIIICHHBIE)
OTONUTEIBHO-IIPON3BOACTBEHHBIE KOTEIIbHBIE.
[TpunnMnuanpHas cxema MNPSMOTOYHOTO KOTEIHHOIO armapara.
Knaccudukarus mapoBbix KOTI0B. ICTOUHUKY SHEPTHH IS
KOTJIOB IpoMnpeanpuatuid. Cxema paboThI KOTEIbHOM
ycTaHOBKH. [IpuHIIMNIManbHas cxema NpsSMOTOYHOTO KOTEIBHOTO
anmapata. [IporpamMmbl pa3BUTHS U 3aKOHOJATEIbHBIEC AKThI
npaButenbeTBa PO B 001aCTH SHEPTETUKA U
TOTUIMBHO-HEpreTHuecKkoi 06a3bl crpanbl. [Iman ITODJIPO.
Koten xak MCTOUHUK 3arpsi3HEHUS] OKPYKAIOILEN CPEIbL.
TemnoBble cXeMbl KOTEIbHBIX arperaroB, padoTaloIUX Ha Tase,
Ma3yTe, TBEPJOM IbUIEBUHOM TOILUIMBE, OTXOASIINX razax
TEXHOJIOTMYECKUX arperaroB. [[puHIIMIT KOMITOHOBKHU
MOBEPXHOCTEN HarpeBa 1o Xoay MpOAYKTOB CTOpaHUSI.
[TapooOpa3zyromue TNOBEpXHOCTH  HarpeBa. KoHCTpyKiuu
TOMOYHBIX 3KpaHOB. CXeMbl BKJIIOUEHUS IaHENEH SKpaHOB,
yCIIOBUSL WX paboTbl. MeTonpl NOBBIIICHHE HAAECKHOCTH
TOIIOYHBIX IKPAHOB.




M1. Jlexuus 3. Torumso KY
Y TIPOIIECCHI €T0 TOPEHUS

Tommuso KYV. Ilpouecchl ropenus rorusa. CoctaB TBEPAOIo U
xuakoro  tommuBa.  CocraB  ra3oo0pa3HOro  TOIUIMBA.
Knaccudukanus roprounx razoB. Terodusmueckue cBOHCTBA
razoobpasHoro  TormmBa.  JKuakoe — TOIIMBO  (Masyr).
Knaccudpukanus  maszyroB.  Terumopusmueckue  CBOHCTBa
Ma3yToB. OCOOCHHOCTH M NPUHLHUIIBI OPraHU3alUU CHKUTAHUS
YKUJIKOTO TOTUIMBA.

[lonroroBka K CXKUTaHUIO Ta30BOT0 TOIUIMBA: TPAHCIOPT,
XpaHEHHeE, OJOTPEB, BOIPOCHI OXPAHBI TPY/A.

Pone TOC u ADC B yoBIETBOPEHUH OTPEOHOCTEH CTpaHbI B
ANEKTPUYECKON U TeII0BOM dHeprur. OCHOBHBIC TEHICHITUN
passutus TOC. XapakTeprucTHKa U OOIIHE TEXHOJIOTUICCKUC
CXEMBbI KOTEJbHBIX YCTAHOBOK MPOMBIIIICHHBIX MPEATPUITHIH.
CxeMbl 1 OCHOBHBIE ITPOLIECCHI TPOU3BOICTBA Mapa, BOJIbI U
JPYTUX TEIJIOHOCUTENIEH B KOTJIaX.

3

M1. Jlexuus 4. TemmoBoii
OaJlaHC KOTEJILHOM
YCTaHOBKH

Crpyktypa TtemnoBoro OamaHca kotenbHOH. Koadduuument
IIOJIE3HOTO JACUCTBUS M pacxol TOIUIMBA TEIUIOIEHEPaTopa.
TeruoBele motepu TemioreHeparopa. OOliee ypaBHEHHE
TerioBoro Oamanca. Pacmonmaraemasi W TMOJE€3HO 3aTpavyeHHast
temota. [lorepu Tennorel U ux onpenenenue. Terooit KIT/]
xorna. Camonorpebnenne sHeprud U sHeprerudeckuii KI1J]
KOTEIbHOW yCTAaHOBKH. TemioBoi OanaHCc M TeMIepaTypHbIi
ypoBeHb  TONKH. TermmooOMeH B Tomke.  TeruioBbie
XapaKTEPUCTUKM  HACTEHHBIX  HSKPAHOB. N3nyuarenbHas
cnocobHocth  (pakena. Bpibop Temmeparypsl MPOAYKTOB
CrOpaHHUs Ha BBIXOJIE U3 TOMOYHOU Kamepbl. BriOOp KOHEYHOTO
OXJIQXKJICHHSI Ta30B B TOMKE. MeToanKa pacyera TeriooOMeHa B
tonke. Jlyuwcteiii  TeruooOMeH B ra3oxojax — KoTJa.
Koapdummentsr Temonepenaun ©  BHIOOp ONTHMAaJIbHOM
CKOPOCTH TPOJIYKTOB CrOpaHUsl B KOHBEKTHMBHBIX TI'a30XO/aX.
Meroauka pacueTa KOHBEKTUBHBIX IIOBEPXHOCTEN HArpeBa.
WNuTeHcudukanus paguanuoHHOTO u KOHBEKTHBHOTO
TerIooOMeHa B JJeMEHTax  Komia.  Pacrpenenenue
TEIMJIOBOCIPUITHI MEXIY MOBEPXHOCTAMHU Harpesa.
TeXHUKO-YKOHOMUYECKHI BBIOOP OXJIAXKIEHNS Ta30B B KOTIIE.

M1. Jlekuus 5.
[TpuHumnansHas
TEXHOJOTHYCCKasl CXeMa
KOTEJIBHOTO arperara

[TpuHIMIIUaTBHAS TEXHOJIOTHYECKAs cXeMa KOTEIEHOTO
arperara. Cxema KOTE€JIbHON yCTaHOBKU. CXE€Mbl KOTEIBLHOU 1
MaporeHepaTopPHON YCTAHOBKH B KOMILJIEKCE CO
BCIIOMOTAaTeNbHBIM 000pynoBaHreM. CXeMbl TeHEpAIINH Mapa 1
XapaKTEPUCTHKA MPOIECCOB TEHEPALIIH.

Ha3nauenue orpaxieHudl ra3oxol0oB KOTJIa U TpeOOBaHUS K
HUM. KoHcTpykuuu 00MypOBOK OCHOBBI  pacuera.
OKCIUlyaTallMOHHBIN KOHTPOJIb 3a METAJIJIOM.

XapakTepucTUKa TEIJIOBOM CXEMbl: TEIUIOBOCIPUATHS B
HCIIAPUTEIBHON CHCTEME, SKOHOMan3epe U IapoleperpeBarele.
VYcioBus onTUMM3aLMU  TEIUIOBOM cxeMbl komia. [Ipumepst
TEIJIOBOM CXEMBbl KOTJIOB C €CTECTBEHHOM UMPKYJISALUEH U
HNPUHYAUTENBHBIM JABHKEHHEM paboyero Tena.




HpI/IHL[I/IHI/IaJIbHaSI TCEXHOJOTHMYCCKAasA CXEMa KOTCIBbHOI'O

M1. Jlekuus 6. arperara JIKBP-10-13-250 I'M. Pa6ora o6opynoBanus
[IpuHIMTIHATBHAS KoTesbHOU. OCOOEHHOCTH M KOHCTPYKTHUBHOE OhopMIiieHne
TEXHOJIOTMYEeCKas cxeMa [apOBBIX KOTJIOB MPSIMOTOYHOTO ACHCTBUS, C €CTECTBEHHON U
6 | Temoreneparopa MPUHYIUTEIIBHON [IUPKYIALUEH. XapaKTepUCTUKA
AKBP-10-13-250 TM IIOBEPXHOCTEN HArpeBa U X KOMIIOHOBKA. [1apoBosHOM,
TOTUTMBHBIH, Ta30BbIi U BO3AYIIHBIN TpakThl. Kiaccudukarus
NapoBBIX KOTIIOB 1 00nact ux npuMmeneHus. 'OCTbI Ha KOTIIBL.
1 2 3
M1. Jlexuwus 7. [TpuHIMNIHATBHAS TEXHOJIOTHYECKAs CXeMa KOTEIbHOTO
[puHumnuansHas arperara JI[E-10-14-I'M. Pa6ota o60opynoBaHus KOTEIBHOTO
7 | TexHOMOrMYECKAs CXEMa arperara tin JIE. KoHTypbl ecTeCTBEHHON HUPKYJIALINH.
KOTEJIbHBIX arperaroB TUIA T'a30BO3/Ly1HbIHA TPAKT
JE
M1. Jlekuus 8.
HpI/IHHI/IHI/IaJ'IBHaﬂ HpI/IHI_[I/IHI/IaJ'II)HaSI TCXHOJIOTHYCCKAA CXEMa KOTCIIBHOI'O
TEXHOJIOTHYECKas CXeMa arperara bI'M. Cxema u onucaHue TemyioreHeparopa TuIa
8 | xoTelbHBIX arperaros THIA E-1-9. I'a30B03ay1mHbI TpakT. OCHOBHBIE KOHTYPBI
bI'M; E-1-9 €CTECTBEHHOU LIUPKYIISIIUH.
M1. Jlexmga 9.
[IpuHnunuaneHas
eXHOTOIHUCCKAS CXEMa [TpuHIMNMaIbHAS TEXHOJIOIMYECKas cXxeMa KOTEILHOTO
9 | korensroro arperara arperara M3K-ZAF-1. KoHTypbl ecTeCTBEHHON HUPKYISAIINAHN.
M3K-7AT-1 ['a30BO31ylIHBIN TPAKT.
MOAYJIb 2 OcHOBHBIE
3J1eMEHTbI KOTJIOB.
TepMUHBI U OIIpeIeNeHNs] TOMIOYHBIX U TOPEIOYHBIX CUCTEM.
[TpuHnuansHas cxema kaMepHoil Tonku. OOMypoBKa U
¢dyTepoBka Tornok. [OMOTeHHOE U TeTepOTeHHOE TOPEHNE
ToruBa. CKOPOCTh peakluy ropeHns. 3aBUCUMOCTb PEaKIUU
TOpPEHMsI OT TEMIIEPATyphbl, JaBJICHUs, COCTaBa FOPIOUEH CMECH.
CamoBocIUIaME@HEHHE U BOCIUIAMEHEHHE TOpIoYei CMECH.
CwMmeceoOpa3zoBaHue, MOJIEKYIsipHas U TypOyneHTHast TudQy3un
B notokax. Kunernueckass, auddysmonHas u
M2. Jlekus 10. Tonowynble U | mpoMexyTouHast — obnmacté  ropeHus. PacmpocTtpanenue
10 | ropeno4Hble yCTpOHCTBA IUITaMEHH B TOIUTMBOBO3LYIIHBIX TOTOKAaX. IHTEHCUBHOCTD

BBITOpaHUs TOTUTHBA. MarepuaibHbIi OanaHc mpoiecca
ropenus. KoaddunueHnts! pacxona (M30bITKa) BO3IyXa.
Omnpenenenne pacxoaa KUCIOPOIa U BO3AyXa JJIsl TOPCHHUS.
CoctaB 1 00beM POIYKTOB cropanusi. OCHOBHOE ypaBHEHUE
TOpCHHsI. YPaBHEHHE HEITOJIHOTO TOPCHHMS.

TerutoBoii 6anaHc mporecca ropeHus. DHTaJbIHS BO3IyXa H
MPOAYKTOB cropaHus. [uarpamma 3HTaIbIUs - TEMIIEpaTypa.
Jucconmanus mpoayKToB cropaHus. TeopeTnueckas u
JIEHCTBUTENIbHASL TEMIIEPATYPhl TOPCHUSI.
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M2. Jlexumua 11.
I'openounsle ycTpoiicTa

YcTaHOBKa ropesiouHbIX yCTpoicTB. Bozayxonanpasistoniee
yCTpoicTBO. KOHCTPYKIIMS FOPEIOYHBIX YCTPOUCTB.
[TpyuHIMNIMATBHAS CXEMa FOPEJIKH ISl CKUTAHUS NTBUIEBUIHOTO
TBepAOro ToruBa. [[puHIMnuanbpHas cxeMa MeXaHHYeCKOU
dopcynku. Porarmonnas ¢popcynka. OpraHuzanusi CKUTaHUS
ra3zoB. nddy3nonHoe u KHHETUYECKOe TopeHue. JlaMuHapHbIit
U TypOyieHTHBIN (akensl. CpbIB, OTPHIB U MPOCKOK TIAMEHH.
Wznyuyenue razoBoro ¢axena. TOMINBO KOTEIBHBIX YCTAHOBOK.
Koncrpykimn Ma3yTHBIX popcyHOK. ['openiku Ma3yTHbIE,
KOMOWHHUPOBaHHbIE.

12

M2. Jlexuus 12. T'a3oBbie
TOPENKHU

l'azoropenounsie ycrpoiicTBa. OCHOBHBIE MTAPAMETPHI Ta30BBIX
ropenok. OCHOBHBIE METO/IbI CoKMTaHus raza. KoncTpykiumn
ra30BBIX TOPENIOK. DKCILTyaTalus U PEKUMbI paOOTHI:
O0COOCHHOCTHU CKUTaHUSI CEPHUCTBIX Ma3yTOB, MaJIble U30BITKU
BO3/yXa, UCIIOJIb30BaHUE MPUCATOK, PELIUPKYJISALUS Ta30B.

Knaccugukanus, xapakTepuCTUKU U IOKA3aTeIN TOMOK s
CkUranus Torms. CoKUraHue ra30BOro TOIIIMBA.
Knaccugukanus ropenaok /i ra30Boro TOIUIMBA. pa3MelleHue
TOPEJIOK, BO3YIIHbIE PETUCTPBI, 3allajIbHbIE YCTPONUCTRA.
OcHOBBI pacyeTa ra3oBblxX ropeiaok. CkuraHue razoBoro
TOILJIMBA C HU3KOW U BBICOKOM TEIUIOTOM cropanusi. C:kuranue
rasza COBMECTHO C JpyI'MMHM BuIamu ToruuB. [IpenorBpanicnue
00pa3oBaHMs U YMEHBILICHHE BPETHBIX BEIOPOCOB MPH
CKMIaHUU Ia30BOT0 TOILIMBA.

13

M?2. Jlexnus 13.
I'azoma3syTHBIE TOPEIKU

3anaibHble YCTPOMCTBA KOTEJIbHBIX arperaroB. KoHcTpyKkuuu
razoMa3yTHbIX ropeniok. [openku ['MI. Topenku 'MI'm.

Ornucanue TEXHOIOTHH PabOThI Ta30Ma3yTHBIX TOPEIIOK
[IpenoTpamienne BpeaHbIX BEIOPOCOB. Bompocs! skcItyaranum
Y OXpaHa TpyJa IpH C)KUTAHUU KUAKOTO TOIIHBA.
KomMOuHMpOBaHME ra30-Ma3yTHBIE TOPEITKU KOTIIOB.

Tonku 1y1st COKMraHust TBEPAOTO TOIUIMBA B IJIOTHOM CJIOE.
Krnaccudukaius cmioco00B CKUTraHHs TBEPIOTO TOTLTHBA.

14

M2. Jlexuus 14.
TarogyTheBblE yCTPOMCTBA

HasnaueHue TArogyTbeBeIX yCTPOUCTB. JlyTheBbIE
BEHTHUJITOPHI (ONHcaHue cxema paboThl). J{pbIMOCOCH
(orucanue cxema paboThl).

15

M2. Jleknug 15. Boasusie
AKOHOMAaM3€epbl

Tunsl ¥ BUABI BOASHBIX SKOHOMali3epoB. OCHOBHBIE ITAapAMETPHI
BOJSHBIX  SKOHOMai3epoB. (CxemMa  OOBSI3KM  UYT'YHHOTO
sKOHOMam3epa.  KOHCTpyKunuum  BOIOSHBIX  HDKOHOMAaM3epoOB.
XapakTepucTUKa TEIJIOBOM CXEMbl:  TEIIOBOCIPUSATHS B
HCIIAPUTEIBHOM CHUCTEME, SJKOHOMan3epe U IapoleperpeBareie.
VYciioBus ONTUMM3aLUU  TEIUIOBOM cxeMbl Komia. [Ipumepsr
TEIJIOBOM CXEMBbl KOTJIOB C €CTECTBEHHOM UUPKYISLUEH U
IPUHYAUTENBHBIM ABHKEHHEM pabodero Tena.
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M?2. Jlexuus 16.
Bo3gyxononorpesarenu

Hasnauenue u Buasl Bo3ayxonogorpesareneidl. OCHOBHbIE
napameTpsl BO3yXOIoforpesareieil. PexyneparuBHbie 1
pereHepaTuBHbIe Bo3ayxononorpesaren. KoncTpykiumn
BO3Ayxonogorpesareneid. Koppoznn noBepxHocTel Harpesa.
AOpa3uBHBII N3HOC TOBEPXHOCTEH Harpena.

17

M2. Jlexkuus 17.
[Taponieperpesarenu u
cemaparopsl mapa.
Apwmarypa u rapautypa KY

Hasnauenue n Buasl naponeperpesareneid. Koncrpykuus n
IPUHILIMIIKATIbHAS cXeMa paboThl HaponeperpeBaTes.
[TpuHIMNIMaTBHAS CXeMa NapOCENapaliOHHbBIX YCTPOICTB
[Tapooxmanurenu u ux HazHaueHue. [laponeperpesareny KOTIOB
Y CXEMBI UX BKJIFOUEHHS B Fa30BbIi TpakT. MeToasl
perylMpoBaHus TEMIIEPATyphl neperpesa napa. KoHBeKTHBHBIE
HCIIapUTENbHBIE TIOBEPXHOCTU HArpeBa U apoleperpeBareiy;
paauanMoOHHbIE U IIMPMOBBIE NTAPONIEPETPEBATENIN YCIOBHS
paboTsl MeTanna Tpyo.

XBOCTOBBIE TOBEPXHOCTH HarpeBa. Bujbl ¥ TUITBI XBOCTOBBIX
IIOBEPXHOCTEN HarpeBa KOTEJIBHOTO arperara. MeTozibl OUuCTKH
BHEIIHUX MOBEPXHOCTEN HAarpeBa. BeicokoTremnepaTypHas
KOPPO3HsI XBOCTOBBIX TOBEPXHOCTEN U METOBI OOPHOBI C HEll.
Bunbl u Tunel apmarypsl 1 rapHuTypsl KY. 3anopnas apmarypa.
Perynupyromue u 3aropHsle yCTpOUCTBA IS ITOJA4H, ITPOLYBKH
U ciycka BoJibl. KOHCTPYKIIMS U TEXHOJOTMYECKUE CXEMBI
HOAKJIIOYEHUS U PabOThI apMaTypBhl.




5.2. JlekunoHHbIE 3aHATHS (6 cemecTp) Ta6muma 4.2
Ne
/i HaumenoBaHue pa3jiesna IUCHUILINHBI Conep:xanue pasziena
1 2 3
Monayanb 3
M3. Bonorpeiinbie Ten10reHepaTopbl U .
Bonorpeitnsie Temoreneparopsl. Opranuszanus
TeNJIOBbIE CEeTH
1 pabotsl Terioreneparopa. HuzkoremneparypHas
Jlexmus 1. CocTaB U NpUHLUIIBL pabOTHI
KOppO3HsI 3JIEMEHTOB KOTJa. ApMmarypa KoTiia
TEIJIOreHeparopa
Xapaxkrepuctuku temioreseparopa IITBM-50.
[IpuHIIMNIMANBHAs cXxema TeIIoreHeparopa
5 M3. Jlekus 2 YcTpoiicTBO U paboTta [ITBM-50. KoHcTpyKkuus TeriaoreHeparopa
teroreneparopa [ITBM-50 [ITBM-50. Onucanne TeXHOJIOTUYECKOM CXEMBbI
paloThI.
XapaKTepHUCTUKH TEIUIOreHeparopa
. KB-I'M-10-150. ITpuHuunuanbHas cxema
M3. Jlexuus 3 YcrpoiictBo u pabora KOTJIA DHHIL
3 teroreneparopa KB-I'M-10-150. Koncrpykuus
KB-I'M-10-150
terioreneparopa KB-I'M-10-150. Onucanune
TEXHOJOTMYECKON CXeMbI pabOTEHI.
XapakTepuCTUKHU TeIIoreHeparopa
. KB-I'M-50-150. [TpuHiunuanbHas cxema
M3. Jlexuus 4 YerpoiicTBo u paboTta KoTia DU
4 KB-TM-50-150 temioreneparopa KB-I'M-50-150. Konctpykuus
terioreneparopa KB-I'M-50-150. Onucanne
TEXHOJIOTMYECKOM CXeMbI pabOThI KOTJIA.
IIpou3BOACTBO TEMIOBOM U ANEKTPUIECKOU
SHEpruu Ha terodnekrpoueHtpanu (TOL).
M3. Jlekmust 5 Cxembl pabOThI P POTCHTD (TSL)
5 Oo6mas Texnonmorndeckas cxema (ATILI).
tero3ekrponeHTpanu (TILI)
TemnnoBble CXEMBbI U CETH.
HaznaueHnue u npuHIUIBL pabOTHI AIEKTPOIHBIX
komioB. [[puHnIMIInanbHAs cXemMa IEKTPOJHOTO
6 | M3. JIekuus 6. DieKTpoaHbIE KOTIIbI PHII PO

BO,I[OFpefIHOFO KOTJIa. HpI/IHI_II/IHI/IaJ'ILHaH CcX€Ma
QJICKTPOAHOI'O ITapOBOT'0 PETYINPYEMOI'O KOTJIA

Monyasb 4 TexHoJI0orHYeCKHE METOAbI
olecrieyeHNs] KA4eCTBEHHOH PadoThI
TenJoreHeparopa




M4. Jlexuug 7. TexHOIOrHUECKUE METOIBI
MOATOTOBKH BOabI Ha KY

BomomoaroroBka Ha KY. Texmomorudeckue,
Ka4eCTBECHHBIE TOKaszareau Bonbl. [lotepu BoabI
Ha TOC u ADC. Ilokazarenn KadyecTBa BOBI.
TpeboBanus K OUATATEILHOU BOJIE.
HopmupoBanue 4uCTOTHI BOABI JJISI KOTEIBHBIX
ycTaHOBOK. KauecTBO muTaTebHOM BOABI U TIapa
CBEPXKPUTUYECKOTO JIaBJICHUS (CKLD).
OcHOBHBIE CXE€MBl OOpa0OTKH MHTATEIHLHOMN
BO/Ibl. VICTOUHHMKH, COCTaBbl U XapaKTEPUCTUKHU
CTOYHBIX BOJI MIPEANPUSITHSL.
OU3NKO-XUMHYECKHE MPOLECCHl MPU TeHEepaLUU
rnapa W3 MHUTATeNbHOM BOABL. MeXaHu3M H
MPOLIECChl 00pa30BaHUsl HAKUIIU U KOPPO3UH Ha
MMOBEPXHOCTH Harpesa.

3

M4. Jlekus 8 Ilpoteccel ocaxieHus
MIpUMECEen BOJIbI

OO01mre mpoIIecChl OCAXKICHUS IPUMECEH BOJIBI.
[IpemouucTka BOAbI.

Ocaxmenue  MeTOmaMH  M3BECTKOBAHUS U
comous3BecTKoBaHUA. DuUIBTpOBaHHWE BOABI Ha
MeXaHWYeCKUX GuibTpax. BoaHbIi pexum
komioB. CryneHuatoe wucnapenue. [IpomyBka B
KOTJaxX. 3aJa4yd BOJHOTO pexuMma. MeTomsl
BbIBOJAa mpumecedl wu3 1ukiaa Ha TOC.
besHakunHelii  BOAHBIA pexuM  OapabaHHBIX
ko110B. CoJieBol OalaHc UKIa ¢ 6apabaHHBIM U
MNPSIMOTOYHBIM ~ TAPOBBIM ~ KOTJIOM.  MeToibl
MONyYeHUs YUCTOrO TMapa. ABTOMAaTHYECKOE
pEerylIMpOBaHUE  COJECOAEPX aHUS  KOTJIOBOMU
BoJbl. TpeOoBanus k kauecTBy mapa. Cemaparus
napa. EctecTBeHHas U NMpUHYIUTENbHAS TATH B
ra3oBoM Tpakrte. CONPOTHUBIICHUSI IPU JBHIKEHUN
MMOTOKOB BO3JlyXa M TPOAYKTOB CrOpaHHsS B
aneMeHTax Kotia. [Ipucockl Bo3ayxa B ra30BblIi
TpakT. PenmpKymsiiiyst BO3IyXa v ra3oB.

M4. Jlexknua 9 OOeccolrBaHUE BOAbI

DU3NKO-XUMUYCCKHUE OCHOBBI HOHHOIO OOMEHA.
Na —karnoHupoBaHHE.

H —xarnonuposanue. MarautHas
MIPOTUBOHAKHUITHAS 00paboTKa 100aBOYHOM
BOJIBI.

10

Jlexmusa 10. Jleaspanus nutaTenbHON BOIbI

[Ipouecc MOATOTOBKY MUTATEIBHOM BOJIbI
METOZOM JIeadpariu.
[IponyBKa KOTEIBHBIX arperarTos.
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M4. Jleknus 11. MasyTHOe X0351CTBO
KOTEJIbHON YCTaHOBKHU

3HaUYeHUE U CXeMa Ma3yTHOIO XO351CTBa
KOTEJIBHOM yCTaHOBKU. Ma3yToxpaHuiauma J1Jist
OTOMUTENBHBIX KOTJIOB. Hacochl yis mepekayku
Ma3zyTa.




M4, Jlekmus 12. TermnoBoit pacyet
12 | Teruroreneparopa.

Opranuzanuss  OPOCKTUPOBaHMS.  TeruioBon
pacuer Teruioreneparopa. Pacyer 00BbemMOB u
SHTAJBIUNA  TMPOIYKTOB CTOpaHUsS  BO3IyXa.
TerutoBoit Gamanc m pacxopn ToruBa. Pacuer
KOHBEKTUBHBIX TOBEPXHOCTEN Harpesa.
TeruioBoii OamaHC W TeMIepaTypHBI ypPOBEHb
tonku. TermooOMeH B  Tomke. TeruioBbie
XapaKTEePUCTUKHU HACTEHHBIX JKPaHOB.
WznyuarenbHass crocoOHOCTh (akena. Brioop
TEMIIepaTypbl MPOAYKTOB CrOpaHUs Ha BBIXOIE
U3 TOMOYHON Kamepbl. BplOOp KOHEUHOTro
OXJIaXX/ICHMsI Ta30B B TONKe. Meronuka pacuera
TeI1000MeHa B Tomke. JIyuncTsiii TErIooOMeH B
razoxomax KOTJIA. Koadpdunments
TEIUIONEpeladl U BBIOOp  ONTUMAIIBHOM
CKOPOCTH MPOAYKTOB CTOPAHUS B KOHBEKTHBHBIX
razoxojgax. MeToauka pacueTa KOHBEKTHBHBIX
MOBEPXHOCTEU Harpena.

5.4.1 IlpakTudeckue 3aHsATHSA (5 cemectp) Momyib 1

Ne HaumenoBanue pasaena
Coneprxanue pasjaesia
n/n AUCHUILINHBI
1 Pacuer ropenus rornmsa
2 Tommuso KY u npoueccel Pemienue nmpakTuyeckux 3aaad (CKUraHue TOIIUB)
€ro ropeHust
3 TemoBbIe CXEMBI KOTEIBHBIX
4 Pemenne npaxtuueckux 3anau (TerioBoii 6ananc
KOTEJIBHOIO arperara)
5 Pacuer TeruioBoi cXeMbI KOTEIBHOM C IIAPOBBIMU
KOTJIaMU
6 TeroBo# Oaanc Pemenune npakTuyeckux 3a1a4 KOTENbHOU € TapOBBIMHU
KOTE€JIbHOW YCTAaHOBKH KOTJIIaMH
7 TomouyHbIe yCTPOMCTBA KOTJIOB (PEIICHHE 3a1a4)
8 PacueT TeruiooOMeHa B TOITOYHBIX YCTPOMCTBAX
o Pemenune npaktuueckux 3anad (Pacuer Temnooomena B
TONOYHBIX YCTPOHCTBAX)

5.4.1 IIpakTuyeckue 3aHATHS Moayian 2 OCHOBHbIE )JI€MEHTBI KOTJIOB. (5 ceMecTp)

n/n

HaumenoBanue pasaesa
AUCHMILINHBI

Coaep:xanue pa3aeJia




OCHOBHBIE 3JIEMEHTHI TAPOBBIX ¥ BOAOIPEHHBIX
10 KOTJIOB. PacueT KOHBEKTHBHBIX [TOBEPXHOCTEN HarpeBa
KOTEJIBHOIO arperara
5 Pemenne mpaktuueckux 3agad (XBOCTOBBIE
IIOBEPXHOCTH HArpeBa)
3 OCHOBBI IOBEPOYHOTO TEIUIOBOTO pacueTa
TorouHBIE I TOpENOUHBIE TEIUIOTeHEPUPYIOLINX YCTAHOBOK
yCTpoOHcTBa
4 OcHOBBI pacyeTa a3pOAMHAMUYECKOTO CONPOTHUBIICHUS
ra3oBO3/lyIIHOTO TPaKTa
5 MeTonuka TerIoBoro pacuera TENJIOTeHEPUPYIOLIUX
YCTaHOBOK
6 [ToBepouHBIH pacyeT KOHBEKTUBHBIX IIOBEPXHOCTEN
Harpesa
7 Pacuer decrona
[TaponieperpeBarenu u
cemaparopsl mapa. .
g PacueT paccenBaHUs BpeIHBIX PUMECEH U BBIOOD
BBICOTBI JBIMOBOM TPYyOBI
9

IIpakTH4yeckue 3aHATHA. Moxyias 3. Bomorpeiinbie Temioreneparopsi (6 cemectp)

Ne | HammeHnoBaHue paszjiesia
Conep:xanue pa3aena
n/n AUCHMILINHBI
! O3HakoMIIeHHE C YCTPOHCTBOM U MPUHIUIIOM PaOOThI
Kotna E-160-100
5 O3HakoMIIEHHE C YCTPOHCTBOM U IPUHIUIIOM PaOOTHI
Kotna I1n-2650-25-545/542 BT
, | Bonorpeiiubre O3HAaKOMJIEHHUE C YCTPOMCTBOM M IIPUHIIMIIOM PabOThI
TEIUIOrE€HEPATOPBI Kotna PU-5M
4 O3HakoMIIEHHE C YCTPOHUCTBOM U TIPUHITUIIOM PaOOTHI
Kotna JIKBP-6,5-13
5 O3HakOMIIEHHE C YCTPOHCTBOM W TIPUHITUIIOM PaOOTHI
Korna-ytunuzaropa KCTK-35/40-100

5.4.2 IIlpakTudyeckne 3aHATUSA Monyan 4 (6 cemectp)




Ne HaumenoBanmue pasaena
u/n [ ——— Coneprxanue pasjaesia
1 PacyeT TemoBoi CXeMbl KOTEIbHON YCTaHOBKH
2 ANropuTM pacdera U pacyeT TEII0OBOM CXEMBI AJIs
MaKCHUMaJIbHO-3UMHETO PeKUMa pabOoThl KOTEIHHOU
(npomomkeHue mp. pad. 1)
3 TexHonmornueckue TemioBoe norpedienue
4 METOBI 00ECTICUeHUS CHCTEeMBI TEIJIOCHAOKEHUS
5 KayeCTBEHHOMN paboThl PexxuMsbl perynupoBaHus HEHTPAIU30BAHHOTO
TEIIOrE€HEpaTopa TEIJIOCHAOKEHUS
6 ['upaBianyeckuii pacuyeT TEeIJIOBBIX CeTeH. (IPOAOIHKEHHE)
7 I'napaBaudecKuil peKUM TEIIOBBIX CETEH.
8 OO0opymoBaHUE TEIJIOBBIX TYHKTOB.
9 O00pyIOBaHNE TEMIOBBIX CETEN.

KypcoBoe npoexkTupoBanue, KypcoBoii MPpOeKT

8 cemect
1. TenoBoii pacueT naporeHeparopa.

2. TexHMUYECKHI pacueT KOTEIbHON

KypcoBoii npoekT (paboTa) BK/Io4aeT B ce0sl pacyeT TEIUIOBBIX HArpy30K JUIsl KayKJ0T0 MOTpeOUTeNns
TEIUIOThI, BEIYUCIIEHHE FOI0BOTO pacxo/ia TEIJIOTh AJIs BceX norpedureneit (rpaduyeckuM U pacueTHbIM
CrocoOoM), pacueT 1 MOCTPOeHNe TpauKOB TEMIIEpATyp U pacXo0B CETEBOM BOJbI, pa3padOTKy
NPUHIUIHAIBHON CXeMbI CUCTEMBbI TEIUIOCHAOKEHU, pacyeT PeryJupoBaHMs OTITyCKa TEIIOTHI s
CHCTEM OTOIUICHUS JKMIIBIX ¥ OOIIECTBEHHBIX 3/1aHUH, OTpe/IeIeHne OCHOBHBIX TIOKa3aTeNeil KadyecTBa
noTpeOsieH!s! TEIUIOBON SHEPTUH, pacyeT MECTHOT'O MOAPErYINPOBaHMS OTITYCKA TEIIOTHI Il CUCTEM
rOpSTYETO BOJOCHAOKEHUS IS SKUIIBIX ¥ OOIIECTBEHHBIX 3/1aHUH, OTIPE/IEIICHNE PACXOI0B CETEBOM BOJIBI
B IIOAOLIEM U 0OOPAaTHOM TPYOOIPOBOE TEIJIOBOM CETH, BHIYHUCIIEHUE CPEITHEB3BEIICHHON TeMIeparyphbl
CETEBOM BOJIBI B 00OpaTHOM TPyOOTIPOBOJIE TEIJIOBOW CETH, THAPABIMYSCKHUIA pacueT BOASHON TETUIOBOM
CETH U MOCTPOCHHUE MbE30METPUUYECKOT0 rpauka (pacyeTHbIN U JIETHUN peXUM paboThl), BBHIOOD
CETEBBIX U MOIIMUTOYHBIX HACOCOB, ONpEACICHIE a0COMIOTHBIX U YICIbHBIX 3aTpaT Ha TPAHCIIOPTHPOBKY
terioHocuTens. ['padguyeckuit MaTepuan — cxema TEIIOBOIO MMyHKTA KHUJIOTO MUKpOpaioHa,
TeMIeparypHbie TpaQuKH U TpapHUKH pacxoa CETeBOH BOJIBI, THE30METPUIECKHIA rpaduK U cxema
CHCTEMbI TEIJIOCHA0KEHUS KUIIOT0 MUKpOpaloHa.

6. CamocrosiTesibHast padoTa 1o JUCUUILJINHE

6.1 Bonipochl AJ1sl CAMOCTOSITEJILHOTO M3yueHusi (7 cemecTp)

iﬁl Tembl 111 CAMOCTOATEILHOTO H3YyYCHUS

[IporpaMMbl pa3BUTHSI U 3aKOHOAATEIbHBIE aKThl ITpaBUTeNbCcTBA PO B 00nactu
SHEPreTUKHU U TOIUIMBHO-3HEpreTudeckoil 6a3el ctpansl. [lnan TODJIPO. Bompockr

1 SKOHOMMH TOIUTMBHO-3HepreTuueckux pecypcos. Pons TOC nu ADC B ynoBneTBopeHUN
noTpeOHOCTEHN CTpaHbl B AIEKTPUUECKON U TEIUIOBOM 3Heprur. OCHOBHBIE TEHICHIIUN
passutus TOC

) XapakTepucTuKka 1 00II1e TEXHOIOTUYECKUE CXEMbl KOTEJIbHBIX YCTAaHOBOK
[IPOMBIIICHHBIX PEANPHUSITHH.
Knaccudukarms napoBbix KOTia0B U 061actu ux npumerenus. ' OCTsl Ha KOTIBIL.

3 DHEPreTUYeCKUe KOTIIbl, BBIITYCKA€Mbl€ OT€UECTBEHHBIMU 3aBo1aMu PD. MuUpoBO# OMBIT
KOTEJILHOT'O IIPOU3BOJICTBA.




Cocras razoob6pasnoro rormsa. Knaccudukamus roprounx ra3on. Termnodusndeckue
CBOMCTBA Ira3000pa3HOI0O TOILIMBA.

TormmuBO KOTENBHBIX YCTaHOBOK. JKukoe Torummeo (Ma3yT). Kimaccudukammst ma3yToB.

5 Temnodusznueckue cpoiictBa Ma3yToB. OCOOCHHOCTH M MPUHIIUIIBI OPTaHU3AIHH
C)KHTaHUs JKHJKOTO TOIIHMBA.

Bunet TBepabix Tomnus (yronb, Topd). CocTaB TBEpAOTo TOIUIMBA U €T0

6 Terodu3ndeckrue cBorcTBa. [1oaroTOBKA K CKUTAHHUIO TBEPAOTO TOIUIMBA: TPAHCIIOPT,
pas3rpysKa, XpaHeHue, mojada K KOTiy.

Opranuyeckoe H siIepHOE TOIUIMBO. TOIUIMBHBIE PECYPCHI M TOIJIMBHO-3HEPTreTUYECKHUI

7 Oamanc POD.

OneMeHTapHBIA COCTAaB TOILTNBA. PacueTHRIE MacCHl TOIIINBA.

Marepuanpabiii  6amaHc mpomecca ropeHus. Koaddumnumentsr pacxoma (M30bITKA)
8 Bo3ayxa. OmnpeneneHne pacxona KUCJIOpoja M Bo3ayxa s ropeHus. CocTaB U o0beM
IPOAYKTOB cropadus. OCHOBHOE YPaBHCHHUE TOPCHUS.

Knaccudukanus, xapakTepUCTHKH W TIOKa3aTeld TOMOK JUIS COKUTAaHHWs TOILIUB.
C>kuraHue ra30BOro TOIJIMBA, TBEPJIOTO TOIJIMBA U Ma3yTa.

6.2 Bonpochbl 17151 CaMOCTOATEJIHLHOI0 H3y4eHus (8 ceMecTp)

I‘E‘i Tembl 1181 CAMOCTOATEJIBLHOIO H3YYCHHA
1 OCOOEHHOCTH CHKUTAHUS )KUIKOTO TOILIMBA. MexanusM npouecca. CrocoObl pacbUIMBaHUS
KUJKOTO TOIIMBA. TONKM JUIsl CKUTAHUS KUIKOTO TOILUIMBA U MX XaPaKTEPUCTUKH.
) CpaBHUTEIIBHBIN aHAJIU3 PA3IUYHBIX TOIOK.
PerynnpoBaHue ropeHus Ipy COKUTAHUU JKUIKOTO, TBEPAOIO U Ia3000pa3HOro TOILIMBA.
3 Meroauka pacyera TemI000MeHa B Tonke. JIyducTelii TenooOMeH B razoxojax KoTia.

TemnooOMeH B MMOoJypaJuallMOHHBIX 1 KOHBCKTHBHLIX IIOBEPXHOCTAX HAI'PCBaA.

NHTencudukanus paguamoHHOTO U KOHBEKTUBHOTO TETJTIOOOMEHA B AIEMEHTaX KOTJIA.
4 Pacnpenenenue TennoBoCpusITUI MEXKy TIOBEPXHOCTAMH Harpesa.
TeXHHKO-IKOHOMUYECKHUH BHIOOP OXJIAXKIACHUS ra30B B KOTIIC.

[I'mpponrHaMuka BOAOTPENHBIX KOTIOB, YKOHOMA3epoB U napormeperpesareneid. [lopsamnok
5 TUIPABINYECKOTO pacyeTa KOTJIOB C €CTECTBEHHOW U MPUHYAUTEILHON TUPKYISIUCH.
I'uapaBauyeckuid pacueT KoTia.

Bona xak McX0qHO€ TEXHOIOTUYECKOE ChIPhE /sl KOTEIbHOM YCTaHOBKH, TEIUIOHOCUTENb U
6 OXJIAXAA0Ias cpesia AJIsl TEIIO-TEXHOIOIMUECKUX arperaroB MPOMIIPEANIPUSTHIA.
IToka3zarenu kauecTBa Bojibl. CocTaBbl MPUPOIHBIX BOJ. TpeOoBaHMsI K IUTATENbHOM BOJE.

Boanslii pexum kotnoB. CryneHuaroe ucnapenue. [Ipoayska B komiax. 3a1auyd BOJIHOTO
pexxuma. BonHblil pexuM 6apabaHHBIX KOTJIOB. MeTobl BEIBOAA IPUMECEeH U3 LIMKJIa Ha
TOC. BonHblil pexxuM NpsIMOTOYHBIX KOTJIOB. be3HakuMHbII BOAHBIN pexuM O0apabaHHBIX
komi10B. CosieBoii OaslaHC LMKJIa ¢ 6apaOaHHBIM M IPSIMOTOYHBIM APOBBIM KOTJIOM.

Texumueckoe OCBHACTCIBCTBOBAHUEC KOTJIOB.
8 Z[I/IpeKTI/IBHBIe MaTCpUualibl 1O SKCIUTyaTaluu KOTJIOB. OxpaHa Tpyaa npu pa60Te B
KOTCJIbHBIX.

OCHOBHBIE HAMPABICHUS MOBBIIIEHUS SJKOHOMUYHOCTH PAOOTHI KOTEJIBHBIX YCTAHOBOK,
MEPCTIEKTUBBI PA3BUTHUS KOTEJIBHON TEXHUKU MPOMBIIUICHHBIX TPEIIPUITHH.
OCHOBHBIE KOHOMUYECKHE MMOKA3aTeNId CTPOUTENIbCTBA, IKCILTyaTalluid U PEMOHTA
KOTEJIbHBIX YCTAHOBOK U APOI€HEPATOPOB.

Y4eOHo-MeTOAMYECKOE 0OecIieueHre CAMOCTOSATEILHOM padoThI

1. [TaporenepaTopsl MPONU3BOAUTEIBHOCTHIO 2,5...25 T/4 [DNEKTPOHHBINA pecypc]: METOIUYECKIE
YKa3aHus K BBIIIOJIHCHUIO KYpPCOBOT'O IMPOCKTA MO JUCHUIIIIMHC «FeHepaTopr TCI1JIa U aBTOHOMHOC
TEITIOCHAOKEHUE» JJIS CTYJCHTOB OakaiaBpuara O4HON (opMbl 00yUeHHS HAIPaBIECHHUS TTOATOTOBKH



08.03.01 CrpourtenbcTBo/ — DIEKTPOH.TEKCTOBBIE NaHHBIE.— M.: MOCKOBCKHIA TOCY1apCTBEHHBIN
ctpoutenbHbiii yausepcutet, ObC ACB, 2016.— 48 ¢.— Pexum nocrymna:
http://www.iprbookshop.ru/62626.html.— 3bC «IPRbooks»

2. OCHOBBI pacyeTa YHEPreTHUECKUX YCTAaHOBOK [ DneKTpoHHBIN pecypc]: mpaktukym/ Cepoun B.I1.,
Menemmn B.B. — Dnekrpon.TexkcToBsie qanubie.— CraBponoinb: CeBepo-KaBkasckuii GenepanbHbIit
yausepcureT, 2016.— 102 c.— Pexxum noctyna: http://www.iprbookshop.ru/66104.html.— 3BC
«IPRbooks» http://www.iprbookshop.ru/65620.html.— 9bC «IPRbooks»

3. CanueBuu B.M. bnouyHo-MoaynbHas BOJOTpeitHas KOTEIbHAs [ DNEKTPOHHBIN pecypc|: MpakTHYECKOe
noco6ue/ Cannesnu B.JM1.— Dnexkrpon.TekcToBble naHHble.— Munck: TerpaCucremc, 2013.— 64 c.—
Pexxum noctyma: http://www.iprbookshop.ru/28055.html.— 9BC «IPRbooks»

4. T'ybaper A.B. [1aporermmoreHepupyromue yCTaHOBKH MPOMBIIIIICHHBIX TPEANPUATHN [ DIEKTPOHHBINA
pecypc]: yueOHoe mocobue /s By3os/ ['ybapeB A.B.— DIeKTpoH.TEKCTOBbIE JaHHBIe.— benaropon:
benroponckuii rocygapcTBeHHbINH TexHOnornyeckuid yauusepeuteT uM. B.IN lyxosa, 9bC ACB, 2013.—
240 c.— Pexum noctyna: http://www.iprbookshop.ru/28379.html.— 3BC «IPRbooks»

7. OueHovHble cpeacrea

7.1. Bonipochl Kk nepBoii pydexHoi arrecranuu (5 cemecTp)

1. Bkiag poccUHCKUX YUEHBIX B pa3BUTHE TEIUIOTEHEPUPYIOIINUX arperaTtoB U KOTEIbHBIX YCTAaHOBOK.
2. Koren B.B. Ta0yneBuua,

3. UcTopus pa3BUTHS U COBPEMEHHOE COCTOSIHUE KOTIIOCTPOEHHUS I HYK/] IPOMBIIIIEHHON
TEIIOPHEPTETHKH, KOTIOCTPOUTENHHBIEC 3aBOJbI.

4. TepMUHBI ¥ TIOHSATHUS KOTEIIHON YCTAaHOBKU. Pa3BUTHE KOHCTPYKTUBHBIX JIEMEHTOB KOTJIOB.

5. CxeMa KOTeNbHOM yCTaHOBKU. BoporpeiiHsiii KoTel.

6. MecTo U poJib KOTEIbHBIX YCTAHOBOK B CUCTEMaX YHEProxX03sHCTBA MPOMBIIIIEHHBIX NPEANPUATUI.
7. CocTOsIHHME U NIEPCIEKTUBBI pa3BUTHs 3HepreTuku B PO u qpyrux crpanax.

8. O0miasi  XapaKTepHCTHUKA W DJIEMEHTHI KOTEJIBHBIX YCTaHOBOK. O0MmIas KiracCupUKamus KOTIOB.
9. DHepreTuueckue, MPOU3BOACTBEHHBIE (TIPOMBIIIIICHHBIEC) OTOMUTEIHHO-ITPOU3BOICTBEHHBIE
KOTEJbHbIE.

10. IlpuHnunuanbpHas cxeMa MpsIMOTOYHOTO KOTENIBHOTO amnmnapara. Kinaccudukaius napoBbIxX KOTIOB.
11. UcTouHMKYM 3HEPTUHU U1 KOTJIOB IIPOMIIPEIIPUITHH.

12. Cxema pabOTHI KOTENbHOI ycTaHOBKU. [IpuHIIMNIMaNbHAs cxeMa IPSIMOTOYHOTO KOTEIIbHOTO
anmapara.

13. IIporpammbl pa3BUTHUS U 3aKOHOJIATEeNIbHBIE aKThI MpaBUTENbCTBa PO B 001aCTH SHEPTreTUKU U
TOIIMBHO-3HEPreTUUECKOI 0a3bl CTPaHBI.

14. Ilnan 'OSJIPO.

15. Koten kak HCTOUHMK 3arpsi3HEHHS OKPY>KAIOIIEH CPe/Ibl.

16. TeroBbIe cXeMbI KOTEJIBHBIX arperaroB, padoTaIONINX Ha ra3e, Ma3yTe, TBEPIOM IMbLIEBUTHOM
TOIIMBE, OTXOJAIIMX Ia3aX TEXHOJIOTUYECKHUX arperaTos.

17. IlpuHIMn KOMIOHOBKH ITOBEPXHOCTEH HarpeBa Mo Xo1y MPOIyKTOB CTOPaHUS.

18. [TapooOpasytomre NoBEpXHOCTH HarpeBa. KOHCTPYKIIMU TOTIOUHBIX SKPAHOB.

19. Cxembl BKJIIOUEHHUS MaHENe SKPaHOB, YCIOBUS MX paboThl. MeTonbl MOBBIIEHHE HAIEKHOCTU
TOTIOYHBIX IKPAHOB.

20. Torumuso KYV. IIponeccrl ropeHust TOmimaa.

21. CocTaB TBEpAOTO U KMJIKOTO TOIIJIMBA.

22. Cocras razoo6pazHoro Torusa. Kinaccudukaius roprounx ra3on. Termmopusnueckne CBONCTBA
ra3000pa3HOro TOIUINBA.

23. Kunkoe TormuBo (Ma3yT). Knaccuduxarus mazytos. Ternodusnueckue cBOMCTBa Ma3yTOB.

24. OcOoOEHHOCTH Y TIPUHITUTIBI OPTaHU3AIUH COKUTAHUS KUIKOTO TOTUIHBA.



25. IloaroroBka K C)KHTaHMIO Ta30BOTO TOIUIMBA: TPAHCIOPT, XpPAHEHUE, MOAOTPEB, BOIPOCHI OXPAHBI
Tpyna.

26. Ponis TOC u ADC B yoBIETBOPEHUHU MOTPEOHOCTEH CTPaHBI B AIIEKTPUUYECKOM U TETIJIOBOM SHEPIHH.
27. OcHoBHbIe TeHACHITNHU pa3BuTus TOC. XapakTepucTHKa U 00IHEe TEXHOJIOTHIECKUE CXEMBI
KOTEJIbHBIX YCTaHOBOK IMPOMBILIUICHHBIX IPEINPUATUH.

28. CxeMbl 1 OCHOBHBIE MPOLIECCHI MPOU3BOCTBA 1apa, BOAbI U IPYTHX TEIUNIOHOCUTENIECH B KOTJIAX.

29. TennoBble noTepu TerioreHeparopa. O01ee ypaBHEHHE TEIUIOBOTrO OaaHca.

30. Pacnosiaraemasi 1 1osie3Ho 3aTpadyeHHas TeroTa. [lotepu Teninorsl u ux onpeaeneHue. TemnoBoi
KII/ xotna.

31. TermoBoit OanaHc U TeMIIEpaTypPHBIA YPOBEHb TONKH. TETIO0OMEH B TOTIKE.

32. TeruioBbIe XapaKTePUCTUKN HACTEHHBIX JKPaHOB. M3mydarenpHas cmiocoOHOCTH dakena. Beioop
TEeMIIepaTyphl MPOAYKTOB CTOPAHUS Ha BBIXOJIE U3 TOITOYHOM KaMepBhl.

33. Bb16op KOHEUHOTO OXJIaKICHHS I'a30B B TONKE. MeTo/rKa pacueTra TeliooOMeHa B TOIIKE.
JlyuucTeiil TemiooOMeH B ra30xo/iax KoTia.

34. Koa¢durmenTs! Temionepenadyy U BbIOOP ONTHUMAJIbHON CKOPOCTH MPOIYKTOB CTOPAHUS B
KOHBEKTHBHBIX ra30Xofax.

35. Meroauka pacueTa KOHBEKTUBHBIX [IOBEPXHOCTEN HArpeBa.

WuTeHcupukanus paguallioHHOTO U KOHBEKTUBHOIO TEINIOOOMEHA B AJIEMEHTax KOTJa.

36. PacmpeneneHue TEIUIOBOCHPUATUN MEXKIY IOBEPXHOCTAMM HarpeBa. TeXHUKO-IKOHOMHMUYECKHM
BBIOOD OXJIaXKJEHUS Ta30B B KOTIIE.

37. CxeMbl KOTEJIbHOW U IapOreHEpaTOpPHON YCTAHOBKU B KOMIUIEKCE CO BCIIOMOTaTEJIbHBIM
000pyIOBaHUEM.

38. Cxembl reHepalu napa 1 XxapakTepucTHKa MpOLECCOB FeHEPaLIH.

39. Ha3zHaveHue OorpakJIeHUH ra30xo/10B KoTia U TpeboBanus K HUM. KOHCTpyKImu 0OMYpPOBOK OCHOBBI
pacuera. DKCIUTyaTallHOHHBIN KOHTPOJIb 32 METAJLJIOM.

40. YcnoBusa ONTUMM3AIMKU TEIUIOBOM cxeMbl Komia. [Ipumepsl TEIIOBOM CXEMbl KOTJIOB C €CTECTBEHHOM
LHUPKYJSLUEH U IPUHYAUTEIIbHBIM JBUKEHUEM paboyero Tena.

Oo0pa3sen OuleTa K mepBoi pyde:kHOM arTecTanum « TeroreHepupyronme arperarbb 5 cEMecTp

MUHHCTEPCTBO HAyKH U BBICIIEro oOpa3zoanus PO
I'po3HeHCcKHii rocynapcTBeHHbIH HeTIHOM TEXHUYECKUil yHuBepcuTeT UM. akaa. M.Jl. MuinoHmmkoBa
WHcTUTyT 3HEpreTuKu
Kadgpeopa «Tennomexnuxa u euopagiuxay

Bbuuer Ne 1

HggBaﬂ g'gggxcﬂaﬁ arrecraius

Hucuumnna: «TensioreHepupyomme arperarbi»

1 I/ICTOpI/ISI Pa3BUTHA U COBPEMECHHOC COCTOAHHUE KOTIIOCTPOCHUA IJIA HYXK]] HpOMI:IHIJ'ICHHOﬁ
TCIINIOOHCPICTUKH, KOTIIOCTPOUTCIILHBLIC 3dBOIbI.

2 | Koren B.B. TabGyneBuua,

3 | CoctaB TrazoobpasHoro TorumBa. Kiaccudukanus Troproumx Ta3oB. Termoduznueckue
CBOMCTBA ra3000pa3HOro TOIUIUBA.

3aB. kadenpoit «TerIoTeXHUKa 1 THIPABIHKAY) P.A-B. Typiyes

7.2 Bomnpocsl k0 BTOpOii py0e:xxHOo# aTTecTannu (5 ceMmecTp)

1. IlpuHnunuanbHas TEXHOJIOTMUYECKas cxeMa KoresnbHoro arperara JJKBP-10-13-250 I'M.
2. Pabora oOopynoBaHusi koTeiabHOH. OCOOEHHOCTH W KOHCTPYKTHBHOE O(OpMIIEHHE NapOBbIX
KOTJIOB IIPSIMOTOYHOI'O IEUCTBHUS, C €CTECTBEHHON U MPUHYAUTEIbHONW LUPKYIISLUEH.



10.

11.

12.
13.

14.

15.
16.

17.

18.

19.

20.

21.

22.

23

24.

25.

26.

27.

28.

29.

XapakTepuCcTHKa [TOBEPXHOCTEW HarpeBa U UX KOMIIOHOBKA. I1apoBOAsSHOM, TOIUIMBHBIN, ra30BbIN
Y BO3AYLIHBIN TPAKTBHIL.

Knaccugukarys napoBbIx KOT0B U 061actu ux npumeHenus. OCTbl Ha KOTIBIL.
[IpuniMnuanpHas TeXHOJIOrMYecKas cxema koresnbHoro arperara J{E-10-14-I'M.

Pabora oGopynoBanusi kotenpHoro arperara tum JIE. KOHTYpBl €CTECTBEHHOM NLMPKYIALUU.
["a30BO3IyIHBII TPaKT.

[IpuHIIMIIHAIbHAS TEXHOJIOTMYECKAs CXeMa KOTeNbHOro arperara bI'M.

[IpuniunuaneHas TexHosoruyeckas cxema korenpHoro arperatra M3K-7AI-1. Koutypsl
€CTECTBEHHOW LIUPKYJALMU. ['a30BO3AYIIHBIN TPAKT.

TepMuHBI U onpeiesieHUs] TOMOYHBIX U TOPeNoYHbIX cucTeM. [IpuHnnnuanbpHas cxema KaMepHOu
torku. OOMypoBKa U ¢yTepoBKa TONOK. [OMOreHHOE U reTepOoreHHOe TOPEeHUE TOTITUBA.
CmeceobpazoBanre, MOJCKYJIspHas W TypOyneHTtHas auddy3un B morokax. KuHernueckas,
middy3uoHHass W NPOMEXKYTOYHass  OOJIACTH  TOPEHHS.

PacripocTtpanenne mjgamMeHH B TOIUIMBOBO3AYIIHBIX MOTOKaX. VHTEHCHUBHOCTH BBITOPAHMS
TOILINBA.

Marepuanbabiii 6anaHc nporecca ropenus. Koagdunuents! pacxoga (M30bITKa) BO3IyXa.
Omnpenenenue pacxona KHcIopoAa M Bo3ayxa g ropeHus. CoctaB M 00beM MPOIYKTOB
cropanusi. OCHOBHOE ypaBHEHHE TOPEHHsl. YpaBHEHHE HETIOJIHOTO TOPEHMSL.

TerutoBoii GanaHc mpolecca ropeHusl. DHTAIBIUA BO3yXa M MPOAYKTOB cropaHus. [luarpamma
SHTAJIBINSA - TEMIIEPATYPA.

Jrcconumanus NpoIyKTOB cropanus. TeopeTndyeckas U A€HCTBUTENbHASI TEMIIEPATY Pl TOPEHMSL.
VYcTaHOBKAa TOpENOYHBIX YCTPOMCTB. Bo3sayxoHampasmistomee ycTpoiictBo. KoHcTpyknus
TOPEJIOYHBIX YCTPONCTB.

Poraunonnass ¢opcynka. Opranuszanus cxkuranusi ra3oB. [ud¢y3MoHHOE U KHUHETHYECKOE
ropenue. JlaMuHapHbIN U TypOyIeHTHBIN (aKesbl.

["azoropenounsie yctpoiicTBa. OCHOBHBIE TapamMeTphbl Ta30BBIX Tropeiok. OCHOBHBIE METObI
CKUTaHus raza. KOHCTpYKIMHU Ta30BBIX TOPEIOK. DKCIUTyaTalusl U PeXUMbI paOOThI.

Cxxuranue Ta30BOTO TOIUIMBA C HHM3KOM M BBICOKOM TEIJIOTOM cropaHusi. (CkuraHue rasa
COBMECTHO C JIpyI'MMH BHJIaMU TOILIMB.

3ananpHble yCTPOMCTBA KOTEIbHBIX arperaroB. KOHCTpyKLKHU ra3oMa3yTHBIX ropenok. [openku
I'MI. Topenku ['MI'm.

HasHaveHne TATOMyThEeBBIX YCTPOMCTB. [lyTheBble BEHTHIATOPHI (OIMMMCAHNUE CXeMa padOThI).
JIsiMococCHI (omucanue cxema paboThl).

Turnbl 1 BUIBI BOASHBIX SKOHOMai3epoB. OCHOBHBIE TapaMeTPhl BOASHBIX 3KOHOMai3epoB. Cxema
OOBSI3KM YyT'YHHOTO SKOHOMaii3epa.

. KoHCTpyKIIMM BOJSIHBIX SKOHOMAM3epOB. XapaKTEPUCTHUKA TEIJIOBOM CXEMbI: TETIOBOCIIPUATHS B

HCIIapUTEIbHOM CHUCTEME, SKOHOMa3epe U MaponeperpeBarele.

Haznauenue u Buapl Bo3npyxononorpesareneil. OCHOBHBIE TApaMETPhI BO3LyXOIOAOTpEBATEIEH.
PexynepaTuBHBIE U pereHEPATUBHBIE BO3YXOIOAOTPEBATEIIN.

Hasnauenue u Buzpl naponeperpenareneii. KoHCTpyKIMs ¥ MpUHIMITHATBHAS cXeMa paboThI
HaporeperpeBares.

[IpuHIMIIMANBHAS cXeMa apOCeNapalMOHHbIX YCTPOoHCTB [lapooxnaauTenu u ux Ha3HaYEHHUE.
[TaponieperpeBareny KOTJIOB U CXEMBI UX BKJIFOUEHUS B Fa30BbII TPAKT.

XBOCTOBBIC IOBEPXHOCTH HAarpeBa. BUJIbI M TUTIBI XBOCTOBBIX MMOBEPXHOCTEH HarpeBa KOTEIHLHOTO
arperara.

MeTonbl OUMCTKH BHEIIHUX [TOBEPXHOCTEN Harpesa. BeicokoTeMmieparypHas KOppo3us
XBOCTOBBIX ITOBEPXHOCTEN M METOJIbI OOPHOBI C HEM.

Bunel u Tunel apmatypsl U rapHUTYpbl KY. 3anopnas apmarypa. Perynupyroiue u 3anopHsie
YCTpOMCTBA JUIsl MOIa4M, IPOAYBKH U CITyCKa BOJBI.



Oo0pa3zen 0u1eTa Ko BTOPOii pyde:kHoii arrectaunu « TemnoreHepupyoiiue arperarbb» (5 cemecTp)

MUHHCTEPCTBO HAayKH U BbICIIETO 0Opa3oBanus PO
I'po3HeHcKHit rocynapcTBeHHbIH HEPTIHOM TeXHNYEeCKNi yHHBepcHTeT UM. akaj. M.Jl. MwiinoHImuyKoBa
WHCTUTYT SHEPreTHKH
Kagheopa «Tennomexnuxa u euopagiuxay

Bujer Ne 1

Bropasg pyOexHas arrecranus

HucuumnHa: «TensioreHepupyromue arperarb»

1 | IlpuHnunuanbHasi TEXHOJIOTHYECKas cxema KoTesbHoro arperarta JIE-10-14-'M.

2 | Onpenenenue pacxoma KHCJIOpoAa W Bo3myxa st ropeHus. CocTaB U 00beM MPOIYKTOB
cropanusi. OCHOBHOE YpaBHEHHE FOPEHUs. YpaBHEHUE HEIIOJIHOTO TOPCHHUSL.

3 | 3amanpHBIE YCTPOWCTBA KOTENBHBIX arperaroB. KOHCTpyKIMy ra3oMa3yTHBIX TOPEJIOK.
T'openku I'MI. Topenku I'MI'm.

3aB. kadenpoii «TermnoTexHuka u rupaBIuKay P.A-B. Typnyes

7.3 Bonipocsl k 3aueTy no JucHuIuinHe «Terorenepupyromue arperarsd» (5 cemectp)

1. 1. Bkilag pOCCUICKHX YYEHBIX B pa3BUTHE TEIUIOTCHEPUPYIOLIUX arperaroB U KOTEIbHBIX YCTaHOBOK.
2. Koren B.B. TaGyneBuua,

3. UcTopus pa3BUTHSI U COBPEMEHHOE COCTOSIHUE KOTIIOCTPOEHHUS I HYK/] IPOMBIIIIEHHOM
TEIJIOPHEPTETHKH, KOTIOCTPOUTEIHHBIEC 3aBO/IbI.

4. TepMUHBI U TIOHSTHUS KOTEJILHON YCTAaHOBKU. Pa3BuTHE KOHCTPYKTUBHBIX 3JIEMEHTOB KOTJIOB.

5. Cxema KOTeJbHON yCTaHOBKHU. BogorpeiHsbiil KoTed.

6. MecTo U poJib KOTEIbHBIX YCTAHOBOK B CHUCTEMaX YHEProX03sHCTBA MPOMBIIIIEHHBIX NPEANPUATHI.
7. CocTosiHUE U IEPCIIEKTUBBI pa3BUTHA SHEpreTHKU B PD 1 apyrux crpaHax.

8. O0miasi  XapakTepHCTHKa W DJIEMEHTHI KOTEJIBHBIX YCTaHOBOK. O0MIas Kiiaccu(puKanus KOTIOB.
9. DHepreTuueckue, MPOU3BOICTBEHHBIE (TIPOMBIIIIIECHHBIE) OTOMUTEIHHO-ITPONU3BOICTBEHHBIE
KOTEJIbHBIE.

10. IlpunnunuanbHas cxema MpsIMOTOYHOTO KOTENIBHOTO amnmnapara. Kinaccudukaius mapoBbIX KOTIOB.
11. McTouHMKY 3HEPTUHU U1 KOTJIOB IPOMIIPEIIPUITHH.

12. Cxema paboTHI KOTENbHOM ycTaHOBKU. [IpuHIIMNIMaNbHas cxeMa IpSIMOTOYHOTO KOTEIIbHOTO
anmapara.

13. IIporpammbl pa3BUTHUS U 3aKOHOJIATENIbHBIE aKThI MpaBUTENbCTBa PO B 001aCTH SHEPreTUKU U
TOIJIMBHO-3HEPIreTUUECKOM 0a3bl CTPaHBI.

14. Ilnan 'OSJIPO.

15. Koten kak HCTOYHMK 3arpsi3HEHHS OKPY>KAIOIIEH CPeIbl.

16. TennoBble cXeMbl KOTEJIBHBIX arperaroB, paboTalOUINX Ha ra3e, Ma3yTe, TBEPIOM IbLIEBUTHOM
TOIIMBE, OTXOJAIIMX I'a3aX TEXHOJIOTUYECKUX arperaTos.

17. IlpuHIMn KOMIOHOBKH ITOBEPXHOCTEH HarpeBa Mo Xo1y MPOIyKTOB CTOPaHUSI.

18. [TapooOpasytomuye NOBEpXHOCTH HarpeBa. KOHCTPYKIIMU TOIOUHBIX SKPAHOB.

19. Cxembl BKJIIOUEHHUS MaHENeH SKPaHOB, YCIOBUS MX paboThl. MeTonbl MOBBIICHUE HAIEKHOCTU
TOMIOYHBIX HKPAHOB.

20. Torumuso KYV. IIpoueccrl ropeHust TOmimsa.

21. CocTtaB TBEpAOIO U KUIAKOTO TOILIMBA.

22. CocraB razoo0pazHoro ToruBa. Kinaccudukaius roprounx ra3on. Termmopusnueckne CBONCTBA
ra3000pa3HOro TOIUIHBA.

23. Kunkoe TormuBo (Ma3yT). Knaccuduxamus mazytos. Ternodusnyueckue cBOMCTBa Ma3yTOB.

24. OcoOEHHOCTH U MPUHITUTIBI OPTAaHU3AIUH COKUTAHUS KUIKOTO TOTUIHBA.

25. TloaroTroBka K C)KWTaHHMIO Ta30BOTO TOIUIMBA: TPAHCIOPT, XpaHEHHUE, MOJOTPEB, BOMPOCHI OXPAHBI

Tpyza.



26. Pons TOC u ADC B ynOBIETBOPEHUHU MOTPEOHOCTEH CTPaHBI B AIICKTPUUYECKOM U TETIJIOBOM SHEPIHH.
27. OcHoBHbIE TeHACHITNHU pa3BuTus TOC. XapakTepucTHKa U 00IHNE TEXHOJIOTHIECKUE CXEMBI
KOTEJIbHBIX YCTaHOBOK IMPOMBILIUICHHBIX IPEINPUATUH.

28. CxeMbl M1 OCHOBHBIE MPOLECCHI MPOU3BOCTBA 1apa, BOABI U IPYTHX TEIVIOHOCUTENIECH B KOTJIAX.
29. TennoBble noTepu TerioreHeparopa. Oo1ee ypaBHEHHE TEIUIOBOTrO OantaHca.

30. Pacnosaraemasi 1 1osie3Ho 3aTpadyeHHas Terora. [lorepu Teninorsl U ux onpeaesieHue. TemioBoi
KII xotna.

31. TermoBoii GanaHc U TeMIIEpaTypPHBIA YPOBEHb TONKH. TETIO0OMEH B TOIIKE.

32. TeroBble XapaKTepUCTUKN HACTEHHBIX SKpaHOB. M3mydarenbHas ciocoOHOCTh dakena. Beioop
TEeMIIEpaTyphl MPOAYKTOB CTOPAHUS Ha BBIXOJIE U3 TOITOYHOM KaMepBhl.

33. Bb160op KOHEUHOTO OXJIaKICHHS I'a30B B TONKEe. MeTo/nKa pacueTra TeiooOMeHa B TOIIKE.
JlyuucTeiil TemiooOMeH B ra30xo/iax KoTia.

34. Koa¢durmenTs! Terionepenayd U BbIOOp ONTHUMAJIbHON CKOPOCTH MPOIYKTOB CTOPAHUS B
KOHBEKTHBHBIX ra30Xo0fax.

35. Meroauka pacueTa KOHBEKTUBHBIX [IOBEPXHOCTEN HAarpeBsa.

WuTeHcudukanus paguallioHHOTO U KOHBEKTUBHOIO TEINIOOOMEHA B AJIEMEHTax KOTJa.

36. PacmpeneneHue TEIUIOBOCHPUATUN MEXKIY IOBEPXHOCTAMM HarpeBa. TeXHUKO-d)KOHOMHUYECKHU
BBIOOD OXJIaXKJEHUS Ta30B B KOTIIE.

37. CxeMbl KOTEJIbHOU U IapOreHEPaTOPHOIN YCTAHOBKU B KOMIUIEKCE CO BCIIOMOTaTENIbHBIM
000pyIOBaHUEM.

38. CxeMbl reHepaluy napa 1 XapakTepuCTHKa MPOLIECCOB FEHEPALIUH.

39. Ha3nauenue orpa>kJeHui ra3oxo/1oB KoTjia U TpeboBaHus K HUM. KOHCTpyKIIMH 0OMYpPOBOK OCHOBBI
pacueTa. DKCIUlyaTalluOHHBIA KOHTPOJIb 3a METAJIIIOM.

40. YcnoBusa ONTUMM3AIMKU TEIUIOBOM cxeMbl Komia. [Iprumepsl TEIIOBOM CXeMbI KOTJIOB C €CTECTBEHHOM
LUPKYJISLHUEN U IPUHYAUTEIbHBIM JBUKEHUEM pabouero Tena.

41. IlpuHuunuanbHas TEXHOJIOTHYecKas cxeMa koteiapHoro arperara JJIKBP-10-13-250 I'M.

Pabora oGopynoBanusi kotenbHOW. OCOOEHHOCTH M KOHCTPYKTHBHOE O(OPMIICHHE MAapOBBIX KOTJIOB
MPSAMOTOYHOTO JIEUCTBUSI, C €CTECTBEHHOW U MPUHYAUTEIBHON UPKYIISIIIUCH.

42. XapakTepucThKa MOBEPXHOCTEH HarpeBa M UX KOMIOHOBKA. [1apoBONSIHOM, TOMIMBHBIN, ra30BbIN U
BO3IYILIHBIA TPAKTHI.

43. Knaccuduxkarus mapoBsIix KOTI0B 1 06iactu ux npumeHeHus. [OCTbI Ha KOTIEL.

[IpuHIMnIManbpHas TeXHOJIOrMYecKas cxema korenbHoro arperara J{E-10-14-I'M.

Pabora o6opynoBanusi korenpHoro arperata Tunm JIE. KoHTypbl ecTecTBEeHHOW LMPKYISAIUH.
["a30BO3IyIIHBIN TPaKT.

44. ITpuHuunuanbHasi TEXHOJIOIMUYECKasi cXeMa KoTelnbHoro arperara bI'M.

[IpuniunuanbHas TexHoioruueckas cxema koreiabHoro arperata M3K-7AIl'-1. KoHTypbl ecTeCTBEHHOM
LUPKYJIALUAN. ['a30BO3MyIHBIN TPAKT.

45. TepMuHBI U ONpPENETCHUS] TOMOYHBIX M TOPEIOYHBbIX cucTeM. [IpuHIMNIUanbHas cxeMa KaMepHOM
torku. OOMypoBKa U yTepoBKa TONOK. [OMOTeHHOE U TreTepOreHHOEe TOPEHUE TOTITUBA.

46. CwmeceoOpa3zoBaHue, MOJICKYIspHas W TypOyiaeHTHas auddy3un B moTokax. KuHernueckas,
muddy3uoHHass W NPOMEXKYTOYHast  OOJIACTH  TOPEHHMSL.

47. PactipocTpaHEeHUE TIJIAMEHH B TOTUIMBOBO3IYIIHBIX MOTOKaX. IHTEHCUBHOCThH BHITOPAHUS TOTUIMBA.
48. MarepuanpHblii 6ananc npouecca ropenus. Koagumumentsl pacxona (130bITKa) BO3ayXa.
Omnpenenenue pacxona KUciaopoaa U Bo3ayxa st ropeHusi. CoctaB 1 00beM MPOTYKTOB CrOPAHUS.

49. OcHOBHOE ypaBHEHUE TOPEHUS. YPABHEHUE HEMIOJHOTO TOPEHHUS.

TerutoBoii OanmaHc mporecca TOpeHUsA. ODHTAIBNHSA BO3AyXa M TMPOAYKTOB cropaHus. Juarpamma
SHTAJIBIINA - TEMIIEpATypa.

50. duccounanus npoayKToB cropanus. TeopeTudyeckast v JeHCTBUTEIbHAS TEMIIEPATYPbl TOPEHHUS.

51. YcraHoBKa ropenouHbix ycTpoiicTB. Bo3myxoHanpasistoniee ycTpoicTBo. KoHCTpyKIMs ropenodHbIX
YCTPOWCTB.

52. PoraunonHas gopcynka. Opranuzanus cxxuranus ra3oB. Iud@y3noHHoe 1 KUHETHYECKOE TOPEHHUE.
JlamuHapHbIi U TypOyIeHTHBIHN (Qakebl.

53. T'azoropenounslie ycTpoicTBa. OCHOBHBIE IapaMeTpbl TIa30BbIX TI'OpeiaoK. (OCHOBHBIE METObI
CokKUraHus raza. KoHCTpyKIMK ra30BbIX TOPEIoK. DKCILTyaTalus U pexuMbl padOTHI.



54. Cxxuranue ra3oBoro TOIUIMBA C HU3KOM U BBICOKOM TeII0TON cropanus. CKUranue raza COBMECTHO C
JPYTMMH BUJJAMU TOIUIMB.

55. 3ananbHble yCTPOMCTBA KOTEJIBHBIX arperaroB. KoHCTpyKIuu razomMa3yTHbIX ropesiok. [openku
I'MI. Topenxu I'MI'm.

56. HaznaueHue TATOAyThEBBIX yCTPOUCTB. [lyTheBble BEHTWIIATOPHI (OMUCAaHUE CXeMa PaboThI).
JpIMococs (omrcanue cxema padboThl).

57. Tunel 1 BUABI BOASHBIX SKOHOMali3epoB. OCHOBHBIE ITapaMETPhl BOASHBIX SKOHOMaii3epoB. Cxema
OOBSI3KM 4yI'yHHOI'O SKOHOMak3epa.

58. KoHCTpyKLIMU BOASHBIX SKOHOMaN3epoB. XapaKTEpUCTUKA TEIIOBOM CXEMBbI: TETJIOBOCTIPUSATHS B
WCIIApPUTEIBHON CUCTEME, DKOHOMAaW3€epe U Mapolneperpesarele.

59. Ha3znauenue u BUbI Bo3ayxonogorpesareneii. OCHOBHbIE ITapaMeTPhl BO31yXONOOIPEBATENIEH.
PexyneparuBHble 1 pereHepaTuBHbIE BO3/LyXOIOAOIPEBATEIH.

60. Haznauenue u BubI naporeperpenaresneil. KoHCTpyKIus 1 npuHIUNHAIbHAs cXeMa padoThI
naporeperpeBares.

61. I[IpyHMnManpHas cxema MapocenapanuoHHbIX yeTporcTB [Tapooxnanureny u uxX Ha3HA4YCHHE.
ITaponeperpeBareii KOTJI0OB U CXEMbI UX BKJIFOUEHHUS B Ia30BbIN TPAKT.

62. XBOCTOBBIE TOBEPXHOCTH HarpeBa. BUIbl U THUIIBI XBOCTOBBIX TOBEPXHOCTEM HarpeBa KOTEJIbHOTO
arperara.

63. MeToabl OUMCTKHU BHEIIHUX MMOBEPXHOCTEH HarpeBa. BricokoTeMneparypHas KOppo3usi XBOCTOBBIX
MOBEPXHOCTEN M METO/bI OOPHOBI C HEll.

64. Buael u Tuniel apmarypsl v rapautypsl KY. 3anopnas apmatypa. Perynupytoiue u 3aropHbie
YCTPOWCTBA JJIsl HOJAuu, TPOAYBKHU U CITyCKa BOJIBI.

Oo0pa3zen Ons1eTa K 3a4eTy N0 AMCUHUILINHE

MHUHHCTEPCTBO HAayKH U BBICIIETO 0Opa3oBanus PO
I'po3HCHCKHIA TOCYIAPCTBCHHBIN HEPTIHOW TEXHUUECKAN YHUBEPCUTET UM. akaa. M.J[. MUITHOHIIIMKOBA
WHCTHTYT YHEPTETHKH
Kadgheopa «Tennomexnuxa u euopagiuxay

Jucuuninnza Tennorenepupymouue arperarsl

CeMecTp - 5

I'pynna TIC-24

BuserNe 1 (k 3a4eTy 1o TUCHUTIIAHE)

1. | Kimaccuduxanus napoBbix KOT0B 1 00mactu ux npumeHenus. [ OCTsI Ha KOTIIBL.
ITpuaIIMIManspHas TEXHOJIOTHIECKas cxeMa KotenbHoro arperara JIE-10-14-I'M.

2. PaCHpOCTpaHeHI/IC IJIaMCHHU B TOIINIMBOBO3YIIHBIX ITOTOKAX. HNHTEHCUBHOCTD BbII'OpaHUs
TOIIJIMBA

3. | Poranimonnas ¢dopcynka. Opranuzanus cxuranHusi ra3zoB. uddy3noHHOE U KMHETHYECKOE
ropenue. JlaMuHapHbBIN U TYpOYJICHTHBIN (haKeIbl.

4. | KoHCTpYKIIMM BOASIHBIX SKOHOMai3epoB. XapaKTepUCTHKA TEIIJIOBOM CXEMBI:
TEIUIOBOCIPUATHS B HCIAPUTEILHON CUCTEME, SKOHOMAM3EPE U IapoIeperpeBarelie.




3aB. kadenpoii
«TenaoTexHrKa 1 TuIpaBInuKay) P.A-B. Typnyes

7.4 Bonipockl K nepBoii pyde:xxHoii arrecranumn (6 cemectp)

1. Bogorpeitnbie Temtorenepatopsl. Opranuzanusi padoThl TETUIOTeHEpaTopa.

2. HuzkotemneparypHas KOppo3usl 3JI€MEHTOB KOTJIa. ApMarypa KoTja.

3. Xapakrepuctuku temoreseparopa [IITBM-50. IIpuauunuaneHas cxema TeIIoreHeparopa.

I[ITBM-50. Konctpykuus termnoreneparopa [ITBM-50. OnucaHue TEXHOIOIMYECKON CXEMBbI
paboTHI.

4.  Xapakrepuctuku  Termioreneparopa  KB-I'M-10-150. [IpuHnMnuaneHas  cxema
teroreneparopa KB-I'M-10-150.

5. Koncrpykuust teroreraeparopa KB-I'M-10-150. Onricanre TeXHOJIOTHYECKOW CXeMBI paOOTHI.

6. Xapakrepuctukn — Temoreneparopa  KB-I'M-50-150. [IpunmunuaneHass  cxema
temioreneparopa KB-I'M-50-150.

7. Konctpyxkuus temioreneparopa KB-I'M-50-150. Onucanne TeXHOJOTHUECKONH CXeMbl paboThI
KOTJIA.

8. [Ipon3BOACTBO TEIJIOBOM U AMEKTPUUECKON SIHEPTUM Ha TeruiodekrporeHTpanu (TILL).

9. O6mas Texnonorudeckas cxema (ATDL). TeroBbie cXeMbI U CETH.

10. HazHaueHue 1 NpUHIMIIBI pabOThI IEKTPOAHBIX KOTJIOB.

11. [lpyHIMNHanpHas cxema 3J1EKTPOIHOTO BOJAOTPENHOTO KOTIIA.

12. TlpuHIMnIMaIbHas CXeMa dJIEKTPOJHOTO MAPOBOTO PETYIUPYEMOTO KOTIIA.

13. BogononroroBka Ha KVY. TexHomormdueckue, KaueCTBEHHBIE MMOKa3aTrenn Bojabl. [loTepu Bobl
Ha TOC u ADC.

14. Tloka3zarenu kauecTBa Bojibl. TpeOoBaHUs K TUTATEILHON BOJIE.

15. HopMupoBaHue 4MCTOTHI BOABI JAJISI KOTEJIbHBIX YCTAHOBOK. KauecTBO MUTATEIbHOM BOABI U
napa cBepxkputrudeckoro gasiaeHus (CKJI).

16. OcHoBHBIE cxeMbl 00paOOTKU MUTATENHHOU BOABI. VICTOYHHMKHU, COCTaBbl U XapaKTEPUCTHKU
CTOYHBIX BOJ IIPEIIPUSITHS.

17. ®u3uKO-XMMHYECKHE MTPOLIECCHI IIPY T€HEPALIMU [1apa U3 MATATEIbHON BOJBI.

18. Mexanu3m u mporiecchbl 00pa30BaHUs HAKUITK U KOPPO3UHU Ha TIOBEPXHOCTH HArpeBa.

Oo0pa3zen Outera Kk nepBoii pyoe:kHoii arrectrannu «TemnoreHepupyouiue arperarbb» (6 ceMecTp)

buier Ne 1
MHuHUCTEPCTBO HAayKH U BbIciiero oopazosanus PD
I'po3HeHCKHll rocynapcTBeHHbIH HeTIHOM TEXHNYECKUI yHUBepcHTET UM. akaa. M.Jl. MumoHmmKoBa
WHCTUTYT 3HEpreTuKu
Kagpeopa «Tennomexnuxa u euopagiuxay




[epBas pyOexkHast aTTecTaIus
Hucuumiuna: TenJioreHepupymroumue arperarbl Cemectp — 6

1 | Xapakrepuctuku TeIUIOreHepaTopa KB-I'M-10-150. [IpuHnunuaneHas cxema
teruoreneparopa KB-I'M-10-150.

2 | O6mas texnomornyeckas cxema (ATOII). TermoBbie CXeMBI B CETH.

[IpuHnMnuanbHas cxema 3JIEeKTPOTHOTO BOJIOTPEHHOr0 KOTIa.

3aB. kadeapoit «T u I'» P.A-B. Typnyes

7.5 Bomnpocsl K0 BTOpoii py0e:xxHoii arTecTanuu (6 cemectp)
1. O6mme mporecchl ocaxaeHus TpuMecer Boabl. [IpemouncTka BobI.
2. OcaxaeHne MeToaMH U3BECTKOBAHUS U COOU3BECTKOBAHUS.
3. ®uibTpoBaHUE BOABI HA MEXaHUUECKUX (uibTpax. BonHblil pexxuM KOTIOB.
4. Crynenuaroe ucnapenue. [IpogyBka B KoTiax. 3aaud BOJHOIO PEXHUMA.
5. Metonp! BeiBosia mpumMeceit u3 nukia Ha TOC. be3HakunHbId BOJHBIN pekUM OapabaHHBIX KOTJIOB.
6. ConeBoii 6anaHc 1ukiIa ¢ 6apadaHHBIM U MPSIMOTOYHBIM NTAPOBBIM KOTJIOM.
7. MeTonibl oy4eHHs YUCTOTO Mapa. ABTOMaTHYECKOE PETYINPOBAHUE COJIECOAEPKAHUS KOTIIOBOM
BOJIBI.
8. TpeOoBanus k kauectBy napa. Cenapanus napa. EcrecTBeHHas U NpUHYAUTENbHAS TSITU B Ta30BOM
TpaxTe.
9. ConpoTHBIIEHUS TP JBUKEHUH [TOTOKOB BO3/yXa U MPOAYKTOB CTOPAHUS B JIEMEHTaX KOTIIA.
10. IIpucocsl Bo3ayxa B ra30BbIi TpakT. PenupKymsaius Bo3nyxa U ra3os.
11. ®u3nko-xuMHUUYECKHUE OCHOBBI HOHHOTO OOMeHa. Na —KaTHOHUpPOBaHUE.
12. H —xaToHHpOBaHUeE.
13. MarauTHast MpOTHBOHAKUITHAS 00paboTKa 100aBOYHON BOMBI.
14. IIponiecc mMOArOTOBKM MUTATENBHON BOJBI METOIOM AcadpaliiH.
15. IIponyBKa KOTEJIBHBIX arperaros.
16. Opranuszanus npoexkTupoBaHus. TemIoBoil pacyeT TeIIOreHeparopa.
17. PacyeT 00bEMOB U SHTAJIBIHI MPOTYKTOB CTOPAHUS BO3AyXa.
18. TennoBoii 6asaHC U pacxo]] TOIIMBA. PacueT KOHBEKTHBHBIX MOBEPXHOCTEH Harpesa.
19. TerutoBoit 6ananc U TeMIEpaTypPHBIH YPOBCHD TONKHU. TeTI0O00OMEH B TOTIKE.
20. TenyoBble XapaKTEpPUCTUKHM HACTEHHBIX SKpaHOB. M3myuarenbHas CIOCOOHOCTH (hakena.
21. Beibop Temneparypsl MPOAYKTOB CTOPAHUS Ha BBIXOJIE U3 TOIIOYHOM KaMmephl. BbIOOp KOHEUHOTrO
OXJIaXICHHUA ra30B B TOIIKE.
22. Meronuka pacdyera TeIiooOMeHa B Tolke. JIyuncTsiil TermiooOMeH B ra3zoxofax Komia.
23. Koa(duumenTs! Temnonepeiadyn U BbIOOP ONTUMAIBHONW CKOPOCTH ITPOAYKTOB CTOPaHUs B
KOHBEKTHBHBIX ra30Xofax.
24. Meroauka pacyeTa KOHBEKTUBHBIX IIOBEPXHOCTEN HArpeBa.

O0pasen Oniiera Ko BTopoii pydeskHoil arrectanum « Termuiorenepupyromue arperarbb» (6 cemectp)

MuHmCcTEpCTBO HAyKH U BBICIIETO 0OpazoBaHus PD
I'po3HEHCKHIA TOCYIapCTBEHHBI HEPTIHON TEXHUUECKAN YHUBEpCUTET M. akaa. M.J[. MuummoHImKoBa
MHCTUTYT SHEPreTUKU
Kageopa «Tennomexnuka u euopasnuxa»

Bujer Ne 1

Bropas pyOexnas arrecranus Cemectp - 6

Jucimmumba:  TenJioreHepupyronue arperarbl




1 | Metoxs! BeiBoza mpumeceit u3 nukina Ha TOC. be3sHakuHBINA BOIHBIA peXuM OapabaHHbBIX
KOTJIOB.

2 | Meronuka pacyeTa KOHBEKTUBHBIX IIOBEPXHOCTEHN Harpena.

3 | MarauTHas NpOTHBOHAKHUITHAS 00pabOTKa T00aBOYHOHN BOJIBI.

3aB. kadenpoii «TermmoTexHuKa u ruApaBIuKay P.A-B. Typiyes

7.6 Bompocs! k 3k3aMeHy 1o aucuuininHe «Tennorenepupyromue arperarbi» (6 ceMecTp)

b=

10.
I1.
12.
13.
14.

15.
16.

17.

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

25.
26.

27.

Bonorpeiinbie Temoreneparopsl. Opranusaiys padoThl TEMIOTeHepaTopa.
HuzkoremneparypHas KOppo3Hsl JIEMEHTOB KOTa. Apmarypa KoTJa.

Xapakrepuctuku temoreneparopa [ITBM-50. [IpunnunuanbHas cxeMa TeIIOreHepaTopa.
I[ITBM-50. Koncrpykuust temoreneparopa IITTBM-50. Onucanue TEXHOIOTHYECKON CXEMBbI
paboTHI.

XapakTepUCTUKHU TeIIoreHepaTopa KB-I'M-10-150. [TpuniunuanbHas cxema
temioreneparopa KB-I'M-10-150.

Konctpykmus termnoreneparopa KB-I'M-10-150. Onucanue TEXHOJIOTHYECKOW CXEMBI
paboThI.

XapaKTepucTUKu TEeIJIoOreHeparopa KB-I'M-50-150. [IpuHnunuansHas cxema
teroreneparopa KB-I'M-50-150.

Konctpykmus temnoreneparopa KB-I'M-50-150. Onucanue TeXHOJIOTUYECKON CXeMbI pabOThI
KOTJIA.

[Tpon3BOACTBO TEIJIOBOM M MEKTPUUECKOM SHEPTHH Ha TeriodekrporeHTpanu (TILL).
O6mas rexnonoruueckas cxema (ATILI). TertoBeie CXeMbI U CETH.

Haznauenue u npuHIUIBL pabOTHI AIEKTPOAHBIX KOTJIOB.

[TpyHIMIIHAIBHAS cXeMa NEKTPOIHOTO BOAOIPENHOIO KOTIIA.

[TpyHUMNIHanpHAs cXemMa IEKTPOIHOIO IAPOBOI0 PErYINPYEMOTO KOTIIA.

Bononoaroroska Ha KY. TexHosnorndeckue, KaueCTBEHHBIE ITOKa3arenu BoAbl. I[lorepu Boxubl
Ha TOC n ADC.

[Tokazatenu kauecTBa BoJbl. TpeOOBaHUS K MUTATEIBLHOM BOJIE.

HopMmupoBanue 4ucToThl BOABI JUIsl KOTEJIbHBIX YCTaHOBOK. KauecTBO muTarenbHON BOABI U
napa cBepxkputrudeckoro gasiaeHus (CKJI).

OcHoBHbBIE CXeMBbl 00paOOTKHU MUTATENBHON BOJBI. MICTOUHUKH, COCTaBBl M XapaKTePUCTUKU
CTOYHBIX BOJ IIPEIIIPHUSATHS.

DU3UKO-XMMHUYECKHE ITPOLIECCHI IPU TEHEPALMHU [Tapa U3 MUTATEIBHOM BOABI.

MexaHu3M U npoLeccsl 00pa30BaHMsI HAKUITH U KOPPO3UH HA TIOBEPXHOCTH HArpeBa.

OO01mue mporecchl OCaXICHUS TpuMecei Boabl. [IpegodncTka BOIbI.

Ocax/ieHne MeTolaMy U3BECTKOBAHUS U COIOM3BECTKOBAHMUSI.

OunpTpoBaHUE BOABI HA MEXaHHUECKHUX (uiabTpax. BonHbIi pexxuM KOTIOB.

Crynenuaroe ucnapenue. [IpoayBka B koTiiax. 3aga4ud BOJHOTO PEXKUMA.

MeTtons! BeiBoAa npuMecei u3 nukia Ha TOC. be3HakumHbIi BOAHBIA PEXUM OapabaHHBIX
KOTJIOB.

ConeBoii 6anaHc 1ukia ¢ 6apabaHHBIM U IPSIMOTOYHBIM MTaPOBBIM KOTIIOM.

MeTonb! Nony4eHHs YUCTOTO napa. ABTOMAaTHYECKOE PETYIUPOBAHUE COJIECOAEPIKAHUS
KOTJIOBOW BOJIBI.

TpeboBanus k kauecTBy napa. Cenapauus napa. EcrecTBeHHast U IpUHYIUTENbHAS TATH B
ra3oBOM TPaKTe.



28. ConpoTuBieHUs NpU ABMKEHNUU IOTOKOB BO3yXa U IPOAYKTOB CTOpPaHMsI B 2JIEMEHTAX KOTJIA.

29. Ilpucocel Bo3ayxa B ra30Bbli TpakT. Penupkymsanus Bo3nyxa U ra3os.

30. ®u3UKO-XMMUYECKHE OCHOBBI HOHHOTO 00MeHa. Na —KaTHOHHPOBaHUE.

31. H —xatnonupoBaHue.

32. MarauTHasi IpOTUBOHAKHITHAs 00paboTKa 100ABOYHOM BOJIBI.

33. [Ipouecc moAroTOBKM MUTATEIBHOM BOJIBI METOIOM JI€ad3pallHu.

34. ITpoayBKa KOTEIbHBIX arperaros.

35. Opranuzanus npoeKTupoBaHus. TeraoBoi pacyeT Ternjaoreseparopa.

36. PacueT 00b€MOB ¥ SHTAJBIHI MPOAYKTOB CTOPAHUS BO3AYXA.

37. TernoBoii 6anaHC U pacxof TOIIMBA. PacyeT KOHBEKTUBHBIX TOBEPXHOCTEH Harpesa.

38. TerutoBoii Oananc U TeMIepaTypPHBIH YPOBEHD TOMKHU. TeTrI000OMEH B TOTIKE.

39. TemnoBble XapaKTEPUCTUKU HACTEHHBIX 9KpaHoOB. W3nmydarenbHast ctocoOHOCTH (hakena.

40. BeiOop Temneparypsl MPOAYKTOB CTOpaHUS Ha BBIXOJIE U3 TOIIOYHOM KaMmephl. Bbioop
KOHEYHOT'0 OXJIAKJIEHHUS ra30B B TOIKE.

41. Meronuka pacyera TeruiooOMeHa B Torke. JIyducThiil TermiooOMeH B ra3oxofax KoTia.

42. KoaduuueHTs! Temnonepeadn U BbIOOP ONTUMAIBHONW CKOPOCTH MTPOAYKTOB CTOPaHUs B

KOHBEKTHBHBIX ra30X0fax.
43. Meroauka pacyeTa KOHBEKTUBHBIX IIOBEPXHOCTEN HAarpesa.

O0pa3sen 0ueTa K IK3aMeHy Mo AUCHUIINHe «TermoreHepupyIomue arperarsh

MWUHHCTEPCTBO HAayKH U BbICIIETo oOpa3oBanus PO
I'po3HEHCKHIA TOCYIAPCTBCHHBIN HEPTIHOW TEXHUUCCKAN YHUBEPCUTET MM. akaa. M.J[. MULIHOHIMKOBa
WHcTUTYyT 3HEpreTUKH
Kadgpeopa «Tennomexnuxa u euopagiuxay

Juctnunnuna «TenoreHepupyroime arperarbb

Cemectp - 6

I'pynna TIC-24

BuaerNe 1 (x sx3amMeHy MO TUCIUTUIMHE)

1. [ IITBM-50. Konctpykuus teroreneparopa [ITBM-50. Onucanue TeXHOIOTUYECKON CXEMBI
paboTHI.

2. | Meroauka pacuera TeriooOMeHa B Tonke. JlyducTsiit Teioo0OMeH B ra30XoAax KOTia.

3. | ®u3HUKO-XMMHUYECKHE OCHOBBI HOHHOTO 0OMeHa. Na —KaTHOHUPOBaHHE.

4. | KoapduumenTs! Tenaonepeaay 1 BbIOOp ONTUMAIBbHOM CKOPOCTH MPOAYKTOB CTOPaHUs B

KOHBCKTHMBHBIX ra3oxoaax.

3aB. kadenpoi
«TenaoTexHrKa 1 r'uJIpaBInuKay P.A-B. Typnyes




7.4. Onucanue mokaszareieidl U KpUTEPUEB OICHUBAHUS KOMIIETCHIIMI Ha Pa3IMYHbBIX dTarnax ux (GOpMHUpPOBAHUS, OMHCAHUE

HOIKaJbl OICHUBAHUA.

Taoauua 7
ILtaHupyeMble pe3yJbTaThl 0CBOSHHS Kpurtepun oneHUBaHNUS Pe3yJIbTATOB 00yYeHUs HaumMeHnoBanue
KOMIIeTeH UM OLICHOYHOI'0
MmeHee 41 6a/1;10B 41-60 6a,i10B 61-80 0aJ1;10B 81-100 6as10B CpeacTea

(Hey10BJIETBOPUTEIbHO)

(VIOBJIETBOPHUTEILHO)

(xopo1uo)

(OTJIMYHO)

OIIK-3. Cioco0OeH 1eMOHCTpUPOBATh NPUMEHEHNE OCHOBHBIX CIIOCOOOB MOIy4eHUs, TpeoOpa3oBaHusi, TPAHCIIOPTA U UCTIOJIb30BaHHS TETUIOTHI B
TETJIOTEXHUYECKUX YCTAaHOBKAX M CUCTEMaX.

3HATb:

— OCHOBHBIC HCTOYHHKH

HAyYHO-TEXHUYECKOH  WH(pOpMaIuu
0 KOTEILHOM TEXHHUKE Majou |
CpeaHell MOIIHOCTH, KIACCU(PUKAITUIO
MapoOBBIX  KOTIOB W  CYIIHOCTH
MIPOUCXOSIINX B HUX ITPOLIECCOB;

—  TPHUHIMIT nefcTBUA 51

KOHCTPYKTHBHbIE 0COOEHHOCTH
KOTCJIBHBIX arperaroB € €CTECTBEHHO
HUPKYJISUUEd U NPUHYIUTEIbHBIM
JBMKCHHUEM TCIIJIOHOCUTECIIA, METOAbI
BBITIOJIHEHUSI ~ KOHCTPYKTOPCKUX U
MOBEPOYHBIX PACUETOB KOTIA U €To
ITIOBEPXHOCTEM;.

<Dpar MCHTApPHLBIC 3HAHUA

Hemnonnaeie 3HaHusS

CdopmupoBaHHEIE,
HO COfieprKaliye
OT/IETIbHBIC
pOOEITBl 3HAHUSA

CdopmupoBaHHEIe
CHCTEMaTHYECKHE
3HAHUS

Bomnpocs k
PYOEKHBIM
aTTecTalusIM,
TECTBI, BOIPOCHI
K IPaKTHYECKUM
3aHATHAM,
pedepar,
JIOKJIaJ], YCTHBIN
BOIIPOC .




yMeThb:

— aHaJIM3UpPOBATb HAYYHO-TCXHUYCCKYIO

JOKYMEHTAIIMI0 ¥ HWHPOPMAIHIO O
KOTJIaX, CAMOCTOSTEIILHO Pa30upaThCs
B HOpMaTI/IBHbIX METOAUKAX pacqua )41
NPUMEHATh WX I PCEIICHUs
MMOCTaBJICHHOM 334y,

— HCIIOJb30BaTb COBpPCMCHHBIC

UH(POPMAIIMOHHBIE TEXHOJIOTHH, 0a3bl
JaHHBIX W TAKeThl INPHKJIAJHBIX
porpaMm npu pacuerax,
MCTIONIB30BATh MIPOTPAMMBI TETIIOBOTO
U THWIPOAMHAMHYECKOTO  pacyera
HJIEMEHTOB KOTEJILHOTO arperara,

YacTuuHbIE YMEHUS

Henonnele ymeHus

YMeHus TIOHEBIE,
JIOITyCKarOTCs
HeOOJTBITTHE
OIITNOKH

CdopmupoBaHHEIe

Ymenusa




YacTHuHOE BiIaJCHUE Hecucremaruueckoe B Ycneninoe u

BAAACTD: HaBBIKAMH MpPUMEHEHHE HAaBBIKOB CHCTEMaTHYECKOM CHCTEMaTHYECKOe
. . PUMEHEHUH NPUMEHEHNE HaBBIKOB
— HeOoOXOIMMOW  TepMHUHOJOTHEH B HABBIKOB
0o0acTi  JHEPreTUYEeCKUX  KOTJIOB, JOIYCKAIOTCS
HaBBbIKAMHU pacyeToB TOpEHUs npoGebl
pa3IuyHBIX BUJIOB TOIUIMBA, 3HAHUH

COCTAaBJICHUS MaTepuaibHBIX U
TEIUIOBBIX OaJIaHCOB B KOTEILHOM
arperare;

— OCHOBHBIMH METOAaAMH pacueTa

KOHCTPYKIIMI KOTJIa u ero
IIOBEPXHOCTEH HArpeBsa;

— TMpUHLOUNAMU BBIOOpa HEOOXOIUMOMN

KOHCTPYKIOMHU KOTJIa K CXUIaHUIO
3alaHHOI'0 THIIA TOIIJIMBA, HaBbIKaMH

TCIIJIOBOTIO, TUAPABINYCCKOTO n
A3POAUHAMHUYECCKOT'O pacueToB
KOTCJIIBHOI'O arperara,

METPOJIOTHYECKUX TPUOOPOB H CXEM
U C  yClIOBUEM  oOecrmeueHus
0e30MmacHoi ero padoThI;

OIIK-5. CniocobeH yunThIBaTh CBOMCTBA KOHCTPYKIIMOHHBIX MarepralioB B TEINIOTEXHUUECKUX pacyeTax ¢ yU4ETOM JMHAMUYECKUX U TEIUIOBBIX HAarpy30K.




3HATh: ®parmeHTapHbIC 3HAHUS Henosnnble 3Hanus CdopmupoBaHHEIE, CdopmupoBaHHEIe
HO COfIepIKaIie CHCTEMATHUYCCKHUEC
— ¢cmocoObl  TOATOTOBKHU  Pa3TUYHBIX OT/IeNIbHbIC 3HaHUS
POOEITBI 3HAHUS
TOIUIMB  MEpel HUX  CKHUMAHUEM,
crocoObl  mojjepx)aHus — pabodero
pexuma KoTiaa (mapaMeTpoB Iapa,
pacxojoB, JIABJICHUS )
KOHCTPYKTHUBHBIE 0COOCHHOCTHU
TOpeJIoK JUIst C)KUTAHUS
razoo0pa3HbIX, KHUIKUX, TBEPIBIX
TOILIUB;
—  METOMBI CHMKEHHUS BPEIHBIX
BBIOPOCOB KOTEIHHBIMHU arperaraMu u
METPOJIOTHUYECKOTO  KOHTPOJIA  3a
MIPOIECCOM.
. YacTuuHble yMEHUS Henonuele ymenus YMeHus nonHbie, CdopmupoBaHHbIe
yMmerh: JIOITY CKAIOTCSI Ve
HEOOJTBITTHE
— IPOU3BOJUTH JIEMEHTAPHBIE PACUETHI J—

0 KOTIy B LEIOM U  €I0
MIOBEPXHOCTAM Harpesa,
OCYULIECTBIIATH TIOUCK u
aHaJIU3UPOBATh HAYYHO-TEXHUYECKYIO
UH(POPMAITUIO TT0 KOTEITbHON TEXHUKE;

— BbIOMpaTh KOTENBHBIA arperar B

COOTBETCTBUU c 3a/IaHHBIMU
TpeOOBaHUSIMU 10  MapameTrpam
TEIIOHOCUTENS W
XapaKTepUCTUKAM UCTOYHHUKA

SHEPIUH.

Bomnpocs k
PyOES)KHBIM
aTTecTalusm,
TECThI, BOIIPOCHI
K MPAKTHYECKUM
3aHATHUSAM,
pedepar,
JIOKJIaJl, yCTHBIN
BOIIPOC .




BJAJ1€Th:

— HaBbIKaMH  TIOMCKAa  HEOOXOIMMOMU
UH(pOpPMaLUH, Kacaroleincs
KOTEJIbHOW TEXHUKU;

— MerojamMH moadopa MOIIHOCTH U

KOJIM4YCCTBA T'OPCIOK I 3aJaHHOI'O
THIIA KOTJ1a n €ro
Iaponpou3BOAUTCIIbHOCTH..

YacTHuHOE BiIaJCHUE
HaBBIKAMU

Hecucremaruueckoe
NPUMEHEHUE HABBIKOB

B
CHCTEMaTHYECKOM
PUMEHEHUH
HAaBBIKOB
JOIYCKAIOTCS
POOEITBI
3HAHUU

Ycneninoe u
CUCTEMATHYECKOE
MIPUMEHEHNE HABBIKOB




8. OcobennocTn peaaun3anvui JTUCHUIIJIMHBI J1JIf UHBAJIU/I0B U JIHII C

OIrpaHN4Y€¢HHBIMH BO3MOKHOCTHMH 310POBbHA

s ocymiecTBieHHs NpPOLENYyp TEKYLIEro KOHTPOJISL YCIEBAEMOCTH M IPOMEKYTOUYHOM
arTecTanuy OOyYaroIIUXCsl CO3MaHbl (DOHIBI OIICHOYHBIX CPEICTB, aJalTUPOBAHHbIC JIJIs1 MHBAJIUIOB U
JUI] C OIrPAaHUYEHHBIMH BO3MOXKHOCTSIMHM 3[0POBbS M IO3BOJISIOIINE OLIEHUTh JOCTHKEHHE HUMHU
3alUIaHUPOBAHHBIX B OCHOBHOM 0Opa30BaTelbHON IporpamMme pe3yabTaToB OOyuYeHHs U YPOBEHb
c(OpMHPOBAaHHOCTH BCEX KOMIIETEHIMM, 3asBIEHHBIX B oOpa3oBarenbHOM mnporpamme. dopma
IIPOBEJCHUSI TEKyLIEeHd aTTecTalMM s CTYACHTOB-MHBAJIUAOB YCTAHABIMBAECTCS C YYETOM
MHAUBUAYAIbHBIX TCUXO(U3NUECKUX OCOOEHHOCTEH (YCTHO, MMCbMEHHO Ha Oymare, MMCbMEHHO Ha
KoMIblOTEpe, B (hopme TectupoBaHMd U T.1.). [Ipu TecTupoBaHuM A CIaOOBHUIAIIMX CTYAEHTOB
UCTIONB3YIOTCS. (DOHIBI OLIEHOYHBIX CPEACTB C YKpyNHEHHbIM mipupToM. Ha sk3aMeH mpumiamaercs
COIIPOBOX/IAIOUIN, KOTOPBIH  0OECleUuMBaeT TEXHUYECKOE CONPOBOXKICHHE CTyAeHTy. llpum
HEOOXOJJMMOCTH CTYAEHTY-UHBAJIUIY NPEIOCTABIAETCS AOMOJHUTENBHOE BpeMs /ISl IOATOTOBKU OTBETA
Ha »JKk3aMeHe (unu 3adere). OOydvaronmuecs ¢ OrPaHMYEHHBIMH BO3MOXXHOCTSIMH  37I0POBbS W
oOydarolyecs: MHBaIMIbl O0ECHEYMBAIOTCA IMEUAaTHBIMM W DJIEKTPOHHBIMM  00pa3oBaTebHBIMU
pecypcamu (mporpaMMbl, y4eOHBIE MOCOOWS ISl CaMOCTOSITENBHONH paboTel M T.JA.) B Qopmax,
alaTHPOBAHHBIX K OTPAHUYCHUSM UX 30POBBS M BOCHPUATHS HH()OPMAILIHN:

1) JUIS MHBAJIUOB U JIUL C OFPAaHUYEHHBIMU BO3MOXHOCTSIMU 3/I0POBbsI 110 3PEHHIO:

- JaA cJenbIX: 3aJaHMs JUId  BBINOJHEHMs Ha CEeMHHapax M MPaKTHYECKUX 3aHATUAX
oopmisioress  penbedHO-TOUeUHBIM MIpUGTOM bpaitis wnu B BUAE 3JIEKTPOHHOTO JOKYMEHTA,
JOCTYIIHOTO C TOMOIIBI0 KOMIIBIOTEPA CO CHELMAIN3UPOBAHHBIM IMPOTrPaAaMMHBIM OOECIEUEHUEM JUIS
CIIENbIX, JUOO 3aYUTHIBAIOTCS ACCHUCTEHTOM; IIMChbMEHHBIE 3aJjaHMsl BBIOJNHAIOTCA Ha Oymare
penbedHO-TodeuHbIM 1IprUdTOM bpaiing miyn Ha KOMIBIOTEpE CO CHENMATM3UPOBAHHBIM IMPOTrPAMMHBIM
obecriedeHneM sl CIIeNbIX JIMOO HAJMKTOBBIBAIOTCS ACCUCTEHTY; OOyYalOIIMMCS Ui BBITOJHEHUS
3aJjaHus TIPU HEOOXOJMMOCTH TPEIOCTABISETCS KOMIUIEKT MHCHMEHHBIX MPHHAJICKHOCTEH W Oymara
Ul TUChbMa  penbe(HO-TOYeuHbIM wmpudTOoM bpailng, koMmmbioTep €O  CHENHMATU3UPOBAHHBIM
IPOrpaMMHBIM 00eCrIeueHHEM AJIS CIIETbIX;

- A8 caa0oBUASIIIMX: 00€CIeunBaeTCsl UHANBHIyaJbHOE PaBHOMEPHOE OCBELICHHE HE MEHee
300 mrokc; oOywaromuMmcsi il BBIMOJHEHHS 3aJaHus TpU  HEOOXOAMMOCTH MPEIOCTABIACTCS
YBEJIMUUBAIOLIEE YCTPOMCTBO; BO3MOMKHO TAaK)K€ HCIIOJIb30BaHUE COOCTBEHHBIX YBEJIMYUBAIOIIMX
YCTPOWCTB; 3a1aHUs /17151 BBIIOJIHEHUS 3a1aHui 0(OPMIISIOTCS YBEIMYEHHBIM HIPUPTOM;

2) JUIS. UHBAJIMOB U JIUI C OTPAaHUYEHHBIMU BO3MOXXHOCTSIMH 3/I0POBbSI IO CJIYXY:

- IJISl TIIYXUX M ¢J1a00c/bIIammX: o0ecreunBaeTcs HalMure 3ByKOYCHIIMBAIOIICH anmapaTypbl
KOJUIEKTUBHOT'O MOJIb30BaHUS, npu HE00XOTUMOCTH o0yJarommmcst MIPEIOCTaBIISIETCS

3BYKOyCHUJIMBArooias arraparypa HHAUBHUAYAJIBbHOI'O IIOJIb30BAaHUA, MpeaoCTaBIAIOTCA yciayru



CYpIOIIEPEBOAUNKA,
- JIg  CJHeNOLNIyXHX JOIIyCKAaeTCs MPUCYTCTBUE aCCUCTEHTa, OKAa3bIBAIOLIETO YCIyT'd
tudocypaonepeBoJUuKa (IOMUMO TPeOOBAHUM, BBIIOIHIEMbBIX COOTBETCTBEHHO JUISI CICTBIX U [IyXUX);
3) JUISL JIUI C TSDKEJIBIMU HApPYIICHUSIMU PEUd, DIyXHUX, cIaboChblIaluX JeKIUd |
CEeMMHapBbI, IPOBOJUMBIE B YCTHOH (popMme, MPOBOAATCS B MMCbMEHHOM (hopme;

4) A1 UHBAJIMAOB M JIMI C OIpaHUYCHHBIMU BO3MOXHOCTAMH 3J0POBbIA, HMEKIIHUX
HApPYLIEHUS ONOPHO-ABUIaTeJILHOIO anmnapara:

- UIg JIAL] C HApYLIEHUSAMHU OIIOPHO-IBUIATEIBLHOIO ammapara, HapyLIEHUSAMU IBUTaTEIbHBIX
GYHKIMA BEPXHUX KOHEUYHOCTEH WM OTCYTCTBHEM BEPXHUX KOHEUHOCTEW: MHCHMEHHBIE 3aJaHUS
BBIIIOJIHAKOTCA Ha KOMIIBIOTEPEC CO CICHUAIM3UPOBAHHBIM TIPOTPaMMHBIM oOecrieueHEM UJIA
HAJUKTOBBIBAIOTCS ACCUCTEHTY; BBIMOJHEHUE 3aJlaHUi (TE€CTOB, KOHTPOJBHBIX PabOT), MPOBOIUMEIE B

MUCHbMEHHOU (hopMe, IPOBOIATCS B YCTHOM opme myTeM ompoca, 6ecenbl ¢ 00ydaronmcs.

9.Y4eOHO-MeTOAMYECKOE M MH(POPMALIMOHHOE 0O0ecnedyeHne JUCHUIINHbI

9.1 JIutepatypa

1. Tennmosnepreruka u termaorexHuka. Kuura 3. TennoBbie 1 aTOMHBIE JIEKTPOCTAHIIMU [ DIEKTPOHHBIN
pecypc]: cnpaBounuk/ M.C. AnxyToB [u ap.].— DAeKTpOH.TEeKCTOBbIe JaHHbIe.— M.: M3naTenbekuii
noM MBU, 2007.— 648 c.— Pexxum nocrtymna: http://www.iprbookshop.ru/33155.html.— DbC
«IPRbooks»

2. Tennosuepreruka u Temiotexuuka. Kuura 4. [TpoMblniieHHast TEIUIOPHEPTETUKA U TETJIOTEXHUKA
[DnexTpoHnHsIii pecypc]: cipaBouHuk/ b.I. bopucos [u ap.].— DneKTpoH.TeKCTOBbIE JaHHbIe.— M.:
Wznarensckuii jom MOU, 2007.— 631 c.— Pexxum pocryma: http://www.iprbookshop.ru/33156.html.—
3BC «IPRbooks»

3. Tpyxuwuii A.Jl. [TaporazoBbie yCTaHOBKH JICKTPOCTAHIIUHN [ DIIEKTPOHHEIN pecypc]: yaeOHoe mocoone
s By3oB/ Tpyxuuii A.J[.— DnekTpoH.TeKCTOBbIe naHHble.— M.: M3narenbckuii nom MOU, 2013.—
648 ¢.— Pexnm noctyna: http://www.iprbookshop.ru/33207.html.— 3B5C «IPRbooks»
TennosHepreTHuecKue YCTaHOBKU [ DNEKTPOHHBIN pecypc]: COOPHUK HOPMATUBHBIX JOKYMEHTOB/ —
OnekTpoH.TekcToBble JaHHbIe.— M.: DHAC, 2013.— 384 ¢.— Pexxum nocryna:
http://www.iprbookshop.ru/17819.html.— 3BC «IPRbooks»

4. TenosHEpreTHUECKUE YCTAHOBKU. TEOPETUUECKHUE U MPAKTUYECKUE OCHOBBI JUCIUTITUHBI
[DnekTponHbIi pecypc]: yueoHoe mocooue/ C.B. IllutoB [u ap.].— DIEeKTpOH.TEKCTOBBIEC TaHHBIE.—

5. brarosemienck: J[aibHEBOCTOUHBIN FOCYIapCTBEHHBIN arpapHbiii yHuBepcuteT, 2015.— 266 ¢.—
Pexxum noctyma: http:// www.iprbookshop.ru/55914.html.— 9BC «IPRbooks»

["a3oTypOUMHHBIC SHEPreTUYECKUE YCTAHOBKH [ DJIEKTPOHHBIN pecypc]: yuebHoe mocodue s By3oB/ C.B.
[{aneB [u ap.].— DaeKkTpoH.TeKCTOBbIE AaHHbIe.— M.: U3narensckuii njom MOU, 2011.— 427 c.—
Pexum noctyna: http://www.iprbookshop.ru/33113.html.— 5bC «IPRbooks»

5. [TaporenepaTopsl MPOU3BOAUTEIBHOCTHIO 2,5...25 T/4 [DIEKTPOHHBINA pecypc|: METOINYECKIE
yKa3aHUs K BBIMOJIHEHUIO KypPCOBOTO MPOEKTA MO AUCHUILIUHE «] €HepaTophl Temia i aBTOHOMHOE
TEIIOCHA0KEHUE» ISl CTYyACHTOB OakaaBpuara oyHOM (popMbl 00yUeHHs HAapaBIEeHUS TOATOTOBKU
08.03.01 CrpourenbcTBo/ — DIEKTPOH.TEKCTOBBIE NaHHBIE.— M.: MOCKOBCKHIA TOCY1apCTBEHHBIN
ctpoutenbHbiii yauBepcutet, ObC ACB, 2016.— 48 ¢.— Pexum nocrymna:
http://www.iprbookshop.ru/62626.html.— 35C «IPRbooks»

6. OCHOBBI pacueTa YHEPTeTUYECKUX YCTAaHOBOK [ DIEKTPOHHBIN pecypc]: mpakTukym/ Cepoun B.I1.,
Menemun B.B. — Dnekrpon.TekcroBbie nanabie.— CraBpononb: CeBepo-KaBkasckuii ¢enepanbHbIit
yauBepcuteT, 2016.— 102 ¢.— Pexxum nocrtymna: http://www.iprbookshop.ru/66104.html.— 9bC
«IPRbooks» http://www.iprbookshop.ru/65620.html.— 3BC «IPRbooks»



B) UHTepHeT-pecypchbl
HNuTepHer pecypc - www.gstou.ru, 3iekTpoHHble Oubmuoreunsie cuctemsl (OBC): «IPRbooksy,
«KoHcynpranT cTyzmenTay, «Ibooksy, «JlaHby.

eknigi.orgy...kotelnye-ustanovki...parogeneratory.html
paruem.rwrol...teploenergetike. .. kotelnye-ustanovki/
bwt.ruy st npoMblnieHHOCTH) TermnosHepreTrkayboiler
twirpx.comyBce mis crynenTay 1144528

vunivere.ru) DJeMeHThl TEOPUU TOPEHUS
book-gu.ruy2013/03/water/
oazovik-teploenergo.ruyindex.php?1d=1272
BiblioFond.rwview.aspx?id=525430
SGAU.rwfiles/pages/4699/13926150811.

10 | enlightenmebook.comy...kKoTeIbHBIE-YCTAHOBKH

11 | zadocs.rwfizika/45340/index.html

12 | bibliozal.rwy...kotelnye-ustanovki-parogeneratory

Sl Il Il Rl Bl Badl Il o

o)

9.2 MeToguveckne yKa3aHHUs 10 OCBOCHUIO 1M CHUILIIUHbBI ( Ipunoxenue)

10. MarepuajibHO-TEXHHYECKOe O0ecnedyeHue JUCHUIIINHbBI

Jns o0ecnieyeHHss OCBOEHMS TUCHMIUIMHBI HEOOXOIMMO Haluuue y4eOHOM ayIuTopuu, CHaOXKeHHOU
MYJIBTUMEAUMHBIMU CPEACTBAMM JUIsl IPEICTABICHMSI IPE3EHTALMH JIEKIIUM U NToKa3a y4eOHbIX (PUIBMOB.

Kiacc ¢ mepcoHanbHBIMH KOMIBIOTEpAMHU [UIsS MPOBEACHUS MPAKTUYCCKUX 3aHATHH M BUPTYaJIbHBIX
1ab0paTOPHBIX PadoT.

Vuebnas aymuropus kapenpsl "T u I, Ne2-21, Nel1-198 cHaGxeHHAs MyJIBTUMEIUMHBIMU CPEICTBAMM
IUTSL TIPENICTABJICHHS PE3CHTAIIMH M IT0Ka3a yIeOHBIX (PMIIBMOB.

HaGops! cnaiinoB ¢ TexHomorndeckumu cxemamu TOC u TOIl, rpadukamu myckoB, ¢ KOHCTPYKIHEH
Y3JI0B 1 2JIEMEHTOB, TEXHOJOTHUYECKUMHU CUCTEMaMH 00eCcieYeHHs XKU3HEAETEIbHOCTH CTAHIHH.

IIporpaMmMHOe 1 KOMMYHHKAIIMOHHOE O0ecrnedyeHue
Cpencra obOecrniedeHns OCBOCHHS TUCITUTUIAHBI
Pacuetnnie komnbrorepubie nporpammbl: MATHCAD, EXEL.

1. DJIEKTPOHHBINM KOHCIEKT JICKIMI U 3JICKTPOHHO-00YYArOIINI KOMILJICKC MO JUCIUTUIMHE
2. TecTsI A1t KOMITBIOTEPHOTO TECTHPOBAHUS CTYICHTOB.

11. lonosiHeHus 1 UI3MEeHEHUs1 B pado4eil mporpaMmme Ha y4eOHbIi 1o

JlomonHeHus: 1 U3MEHEHUs B paboyre MporpaMMbl BHOCSTCS €KETO/IHO Mepe/l HauajJoM HOBOTO Y4eOHOTo
rona no (opme. M3MeHeHUs AOKHBI OQOPMISTHCS JOKYMEHTAIbHO M BHOCSTCS BO BCE YUYTCHHBIE
SK3EMIUISPBI.

[Iporpamma cocrtaBieHa B cooTBeTcTBHM C TpeOoBaHusiMu PI'OC u ¢ yderoM peKOMEHIAIUi IO
HanpasieHuto noaroroBku 13.03.01 «TemnosHepreTuka U TEIIIOTEXHUKAY.

B) IPOrpaMMHOe 1 KOMMYHUKALMOHHOE o0ecrieyeHmne
Cpencra obOecriedeHrst OCBOCHHSI TUCITUTUTHHBI
Pacuernsie kommnbrorepHbie porpammbel: MATHCAD, EXEL.

3. DJIEKTPOHHBIA KOHCIEKT JICKIUH M 3JICKTPOHHO-OOYYAKOIUN KOMIUIEKC MO JUCIMILIMHE
«KoTenpHbIe YCTAaHOBKH M MTAPOTEHEPATOPHI


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

4. TecThl U1 KOMIIBIOTEPHOT'O TECTUPOBAHUS CTYICHTOB

Temorenepupytomue arperarsl (Hanuuue odopynosanus u TCO)

1 JlaGoparopuslii kommieke "Teruonepenaya npu kousekuuu 1 06ayse" TITK-010-9JIP-01
(9 maboparopHbIX PadboT)

2 Y4eOGHO-11a00paTOpHbII KOMIUIEKC « TernIo00MeHHUKID
(4 mabopaTopHBIX pabOTHI)

3 BupryanpHbiii yueOHBINH KOMIUIEKC « TeII0BBIE 3JICKTPOCTAHITIN
Kommiekc TIpe€aHa3HauYCH JUIA UCCIEA0OBAaHUS IPOLIECCOB HaCTpOﬁKH M HaJIaJJKH CUCTEM TEIIOBOM DJICKTPOCTAHIINY, a TAKKE KOHTPOJIA
U MOHUTOPUHI'A COCTOSIHUS DJIIEMEHTOB CUCTEM BO BPEMS UX pa60TLI U JEMOHCTpALUX BIUAHUA U3MEHCHUS TAapaMETPOB SJIEMEHTOB.
HporpaMMa COOCPIKUT rpa(bw{ecxylo I/IH(I)OpMaHI/I}O, 1/1306pa>1<eHm{ MOHHUTOPOB, MMAHCIH YIIPABJICHUA 1 C006ILICHI/I$I aBaprIHOI‘;I
CHUTHAJIN3AIINN AaHAJIOTUYHBIC PCAJIbHBIM.

4 KoMIJIeKT MJIaKaToB 560x800 my, N300pakeHre HAHECEHO Ha IJIACTUKOBYIO OCHOBY TOJIIMHOW 4 MM
u pazmepom 560x800 mm. M300paxkeHne obIanacT BOMOCTOMKIMHI CBOHCTBaMU. KaXkKaplif mrakaT uMeeT
OJICMCHTBI KPCIIJICHUA K CTCHE.

5 Temnosble dnekTpuueckue crannuu (16 mr.)

5.1 | «Termtomaccoobmen» (16 mit.)

5.2 | TypOuHsl 1 000pyIOBaHNE TEMIOBLIX cTaHIMK (16 1mIT.)

5.3 | KorenpHble ycTaHOBKHU U 000pynoBanue (16 mr.)

6 3.J'leKTp0HHBIe IJIAKATBI J[eMOHCTpannOHHbEIE KOMIUIEKCH Ha 0a3e MyIbTUMEANa-POeKTopa (KOMITIEKT
3JIEKTPOHHBIX T1akaToB Ha CD, mynerumenua-npoekrop BENQ, HoyTOyK, sxpan 1,5x1,5 m):):

a. Temnomaccooomen (122 mit.)

0. Bunapl 1 Ha3HAUYCHUE KOTEIHHBIX YCTAHOBOK (27 TIIT.)

Ilpe3enTanum:

1 Tennonepenada

2 TennoBble M AaTOMHEIC 3JIEKTPOCTAHIIUN

3 Bupl, COCTaB U Ha3HAYCHUE TYPOWH TETUTOBBIX CTAHIIHHA

4 XapakTepucTrKa U 00IIHNE TEXHOIOTUUECKUE CXEMbI KOTEIbHBIX YCTAaHOBOK
POMBIIIJICHHBIX OPSANIPUITHHN.

5 [IpuHIIMTIHATEHBIE CXEMBI TAPOTYPOMHHOM IEKTPOCTAHIIUN HA OPTAaHUYECKOM U SJICPHOM
TOILIUBE.

6 OCOOCHHOCTH W KOHCTPYKTHBHOE O(OpPMIICHHE MMApOBBIX KOTJIOB MPSIMOTOYHOTO
JIEHCTBHS, C €CTECTBEHHON M IPUHYANTEIBHOM ITUPKYIISITHSH.

7 KoHCTpyKkImu Ma3yTHBIX GOpCcyHOK. ['opesiku Ma3yTHbIe, KOMOMHUPOBAHHBIE.

8 Tonky 11 COKMTaHMUS JKUJIKOTO M TBEPHAOTO TOIIMBA

9 OcHOBHBIE CXeMbI 00paOOTKH MUTATEIBHOM BO/IbI. VICTOUHUKH, COCTABHI U
XapaKTEPUCTUKH CTOYHBIX BOA MPEANPUSITHSL.

10 Boponojarororka.

11 DKCITyaranys KOTJIIOB MPOMBIIUIEHHBIX NPENPUITHH.

12 O06cay)KMBaHNE KOTEJILHOrO arperara B0 BpeMs pa0OThI, OCTAHOB KOTJIA.

13 KOHCTpYKTHBHBIE CXEMBI MAPOBBIX U BOAOTPEUHBIX KOTIIOB.

14 ITaporeHepaTopsl AaTOMHBIX CTAHIIMH.

Buaeopunbmer:

- [ IpuHiun paboTel KOTIA;

- ITapoBoi1 KoTe;

- [lapoBbI€ TYpOUHEL,

- ITnams Topenku;

- KopoTkoe 3aMbBIKaHuE;

- TennooOMEeHHUKHY;

- Po3xur xotna;

- I'pagupHy;

- IIpuHun paboTel Hacoca

- [IpuHIMI paboThl HEHTPOOCKHOIO HACOCA;




- MHOroCTYIIeHYaThIii HAcOC;

- Hacoc ITHC-1.

- Xabaposckasg TOII;

- Pasauckas 'POC

- DKCITyaTalus YHEProOI0KOB;

- [Ipunnun paboTsl 1bIMOCOCA;

- JIBIOKEHUE )KUIKOCTH B paO0YEM KOJIECE;

Ipunoowcenue

MeToanueckne yKka3aHus 110 OCBOCHHIO JIMCHUTIMHBI
«TensioreHepupymouue arperarb»

1. MeToauyeckue ykKa3aHusi Jisi OOy4amOIIUXCS MO IJAHUPOBAHUI0O W OPraHU3AIUH
BpeMeHH, He00X0HUMOT0 /IJIs OCBOEHUSI TUCIIUTLIMHBI.

W3ydeHrne peKOMEHIyeTCsl Ha4aTh ¢ O3HAKOMIICHUS ¢ paboueil mporpaMMoi JUCIHILTUHEL, €€
CTPYKTYpOH W coJepKaHHWEM pa3ieioB (Momyiei), (GOHIOM OIICHOYHBIX CPEACTB, O3HAKOMHUTBCS C
y4e0HO-METOMYECKUM 1 HH(DOPMAIITMOHHBIM 00€CIICUeHHUEM JTUCIUTUIHHEI.

JucnuruimHa «TermoreHepupyoIue arperarb» COCTOUT U3 18 CBA3aHHBIX MEXKIy COOOO TEM,
00eCcreYnBaONIUX MOCIIEI0BATEILHOE U3yUYEHHE MaTeprara.

OOyuenwne 1o aucuuiuinHe «TermmoreHepupyoIre arperarbl» OCyIECTBISETCS B CISIYOIINX

dopmax:
1. AyautopHble 3aHITHS (ICKIUHU, TPAKTUYCCKUE/CEMUHAPCKNE 3aHATHS).
2. CamocrosiTenpbHast paboTa crydeHTa (MOArOTOBKA K  JICKIUSAM, HPAKTHYECKHM/

MIPAKTUYECKUM 3aHATHAM, TecTaM/pedeparam/mokiaagam/scce, 1 UHbBIM (opMaM MUCBMEHHBIX PadoT,
BBHITIOJTHCHHUE aHAIH3a KeHCOB, MHANBHUIYIbHAS KOHCYJIBTAINS C TIPETIOIaBaTelieM).

3. WutepaktuBHble (GOPMBI  MPOBEICHUS 3aHATHH (KOJUIOKBHUYM, JICKIIHMSI-TUCKYCCHS,
IPYyMIIOBOE pelieHHe Kelca u Ip.opMbl).

Y4eOHbIi MaTepras CTPYKTYPUPOBAH M H3YYCHHE TUCIIUILIMHBI POU3BOIUTCS B TEMAaTHIECKOM
MOCJIEZIOBATENBHOCTH. KakqoMy NPaKTUYeCKOMY/ CEMHUHAPCKOMY 3aHITHI) M CaMOCTOSTEIHLHOMY
M3yYCHHI0 MaTepuaja MPEAIIeCTBYeT JICKIUsA 10 JaHHOW TeMe. OOydYarolmecs CaMOCTOSTEIbHO
MPOBOIAT MPEIBAPUTEIILHYIO MMOATOTOBKY K 3aHSTHUIO, IPUHUMAIOT aKTUBHOE M TBOPYECKOE y4acTHe B
O00CYXKJICHMM TEOPETUYECCKUX BOIPOCOB, pa3dope MpPOOJCMHBIX CHTyallMid M IOMCKOB MyTeH HX
peuieHrs. MHoOrHe MpoOJNIeMbl, H3y4aeMble B Kypce, HOCST JHCKYCCHOHHBIM XapakTep, 4YTO
IpeJIojiaraeT MHTEPAKTUBHBIN XapaKTep MPOBEICHUS 3aHATHI Ha KOHKPETHBIX PUMEpax.

Ornucanue nocieaoBaTeIbHOCTU JEHCTBUNM 00yHaroIerocs:

[Ipy w3ydyeHHM Kypca cCleayeT BHHMATCIIBHO CIylaTh W KOHCIIEKTHPOBaTh MaTepual,
W3NlaraeMblii Ha ayIUTOPHBIX 3aHATHSIX. J[Is ero TNOHMMaHWs W KA4eCTBEHHOTO YCBOCHUS
PEKOMEHIYETCS CIICAYIOMIas MOCIe0BaTeIbHOCTh ICHCTBUH:

1. [Tocne oxoH4yaHWsI Y4eOHBIX 3aHITHHA OJS 3aKpEIUICHUS MaTrepuana MPOCMOTPETh U
00IymMaTh TEKCT JIKIIMW, MPOCITYIIAHHOW CETOAHs, pa3o0parb paccMoTpeHHble mpumepsl (10 — 15
MUHYT).

2. [Tpr MOATOTOBKE K JIGKIIMU CIIEAYIOIIETO JHS TOBTOPHTH TEKCT MPEIBIAYIICH JCKITHH,

MOAyMaTh O TOM, Kakasi MOXeT ObITh cieayromias tema (10 - 15 MmunyT).

3. B Tedenne Henmenu BRIOpaTh BpeMsi 1)1 paOOTHI C IUTeparypoid B Oubmuoreke (1o 1
qacy).

4. Tlpu NOATrOTOBKE K [IPAKTUYECKOMY/ CEMUHAPCKOMY 3aHATHUIO IOBTOPUTH OCHOBHBIE NOHATHUS
o TeMe, M3Y4YHTh HpuMepbl. Perras KOHKPETHYIO CHTYyaluio, - NpPEABAPUTEIBHO MOHAThH, KaKOU
TEOPETUYECKUII MaTepuall HYXKHO MCIOJb30BaTh. HaMeTuTh miaH pemieHus, NonpoOoBaTh Ha €ro
OCHOBE pemuTh 1 - 2 npakTudyeckue cutyaruu (J1ad.padoTsr).

2. Metonnueckne ykazanusi mo padore o0y4aromuxcsi BO BpeMsi IPOBe/IeHUs! JICKIHIA.



Jlexumu naroT 00y4aIOMIMMCS CHCTEMAaTU3UPOBAaHHbBIE 3HAHUS 110 AUCHUIINHE, KOHIEHTPUPYIOT
UX BHMMaHUE€ Ha HaumOolee CIOXKHBIX M BaXKHbIX BoIpocax. Jlekuuum oObIUHO u3nararoTcs B
TPaIUIIMOHHOM WJIM B MPOOJeMHOM cTuie. i CTyIeHTOB B OOJBIIMHCTBE CIIy4aeB B MPOOIEMHOM
ctuie. IIpoOGieMHBI CTHIb MO3BOJSET CTHUMYJIMPOBATh AKTUBHYIO II03HABATEIbHYIO JIEATEIBHOCTD
00ydJaromuxcsi U UX HWHTepeC K IUCLUUIUIMHE, (POPMHPOBATH TBOPUECKOE MBIIUICHHE, NMpHOEraTh K
IIPOTUBOIOCTABJICHUSAM U CPAaBHEHMSIM, J€JaTh 0000IEH!s, aKTUBU3UPOBATh BHUMAHUE 00y4YaOLINXCs
MyTEM IMOCTAaHOBKU MPOOIEMHBIX BOIIPOCOB, MOOIIPSTH JUCKYCCHIO.

Bo Bpems JEeKIMOHHBIX 3aHATHH PEKOMEHIYETCsl BECTH KOHCIEKTHPOBAaHHE Y4eOHOIo
Marepuaia, oOpaiiaTh BHUMaHHe Ha (OPMYIUPOBKM M KAaTETOPHUH, PACKPHIBAIOIIME CYTh TOTO HIIU
WHOTO SIBJIEHUS, HJIU TPOLIECCOB, BEIBOJBI U IPAKTUYECKUE PEKOMEHTALINN.

KoHcniekT nexknuu jydile NoApas3lielsTh Ha IyHKThI, cOoONofas KpacHyK CTPOKY. DTOMY B
OonblION cTeneHu OynyT crocoOCTBOBATh BOIIPOCH! IUIAHA JIEKIMH, MTPEUIOKEHHbIE IPENOoAaBaTelsiM.
Cnenyer oOpamare BHMMaHUE Ha AaKLEHTHI, BBIBOJbI, KOTOpBIE JEJAeT IPENoJaBaTellb, OTMEYast
Haun0oJiee BaXKHbIE MOMEHTHI B JIEKLIMOHHOM MarepHase 3aMe4aHusIMu
«BAXHO», «XOPOULIO 3alIOMHUTH» M T.I. MOXKHO JA€NaTh 3TO U C MOMOIIbIO Pa3HOLIBETHBIX MapKEPOB
WIH PYYEK, IOAYEPKUBAs TEPMUHBI U ONPEACICHUS.

IlenecoobOpa3Ho pa3paboTarh COOCTBEHHYIO CHUCTEMY COKpalleHui, ab0OpeBrUaTyp U CHMBOJIOB.
OnHako mpu AanbpHee paboTe ¢ KOHCIIEKTOM CUMBOJIBI Jy4YIlle 3aMEHUTh OOBIYHBIMU CIIOBaMH JJIS
OBICTPOro 3pUTEIBLHOTO BOCIPUSTHS TEKCTA.

PaboTtast Hajg KOHCHEKTOM JIEKIMH, HEOOXOAMMO WCIOJIb30BaTh HE TOJIBKO OCHOBHYIO
JUTEpaTypy, HO U Ty JUTEPATypy, KOTOPYIO TOMOJIHUTEILHO PEKOMEHJ0BAJ Mpenoaanareib. MIMeHHO
Takas Cepbe3Has, KpOoNnomiMBas paboTa ¢ JEKIHOHHBIM MaTepHuajoM IO3BOJIHUT TIIyOOKO OBIAAETh
TEOPETUUYECKUM MaTEpPHATIOM.

Temaruka siekuuit naetcst B paboyeil mporpamme JUCHUIUINHBL.

3. Metonnueckue yKa3zaHus ol0yuamumcs no NOATr0TOBKeE K
NPAKTHYECKHM/CEMHUHAPCKHUM 3aHATHSIM.

Ha mpakTuyecKkux/ceMHHApCKUX 3aHSATUSAX MPUBETCTBYETCS aKTUBHOE y4acTHE B OOCYKIECHUH
KOHKPETHBIX CHUTyalliil, CHOCOOHOCTh Ha OCHOBE TIIOJYYEHHBIX 3HAaHMM HaXOAWUTh Hambosee
3¢ (deKTUBHbIE pPEIICHUs IOCTABIEHHBIX MNPOOJIEM, YMETh HAaXOAUTh IOJIE3HBIA JOTOJIHUTEIbHBIN
MaTepual 110 TEMAaTUKE CEMUHAPCKUX 3aHATUH.

CryneHTy pekOMeHAyeTCs CJIEAYIONasl cCXxeMa MOATOTOBKU K CEMUHAPCKOMY 3aHSATHIO:

1. O3HakomJIeHHE C IUITAHOM MPaKTUYECKOrQ/CEMHHAPCKOTO 3aHATHS, KOTOPbIM OTpaxkaeT
COZIEpKAHUE MPEMIIOKEHHON TEMBI;

2. [IpopaboTaTh KOHCTIEKT JEKIUH;

3. IIpounTaTh OCHOBHYIO U JIOTIOJHUTEIbHYIO JTUTEPATYPY.

B npouecce noaroToBku K NpakTUYECKUM 3aHATHAM, HEOOXOUMO 00paTUTh 0c000€ BHUMaHUE
Ha  CaMOCTOATEJIbHOE  M3y4YEeHHME PEKOMEHJIOBAaHHOM  Jjureparypsl. llpm  Bcel  mosHOTE
KOHCIIEKTUPOBAHHUS JIEKIIMA B HEM HEBO3MOXHO M3JIOKUTH BECh MaTepual M3-3a JIMMHUTA ayJUTOPHBIX
gacoB. [loaTomy camocTosTenbHass pabora ¢ ydyeOHMKaMH, Y4yeOHBIMU IOCOOWSMHU, HAyYHOH,
CIPAaBOYHOM JIUTEPATypoll, MaTepuasaMu NepuoArYecKuX u3naHuil u MHTepHera sBisercs Hanbosee
SQQEKTUBHBIM  METOOM  TIOJIYYEHUS  JIOTOJHHUTEIbHBIX 3HAHWHA, TIO3BOJIIET  3HAYMTEIHHO
aKTMBM3MPOBATh IpolLiecC OBIaAeHUs HHdopMalMen, crnocoOCTByeT Oosee IIyOOKOMY YCBOEHHIO
M3y4aeMoro marepuaina, GOpMHpYeT y CTyACHTOB OTHOILIEHHE K KOHKpETHOU npobieme. Bce HOBbIE
MOHATUS NO H3ydyaeMOW TeMe HEOOXOJMMO BbIyYMTh HAW3yCTh M BHECTH B INIOCCapui, KOTOPBIH
11€J1eCO00pa3HO BECTH C CaMOI'0 Havajla U3yyeHus Kypca;

4. OTBETUTH HA BONPOCHI TJIaHA MPAKTUIECKOTO/CEMUHAPCKOTO 3aHATHS;

5. BRIMOJHUTE OMAITHEE 3aJaHue;

6. [IpopaboTarh TeCTOBBIC 3a/IlaHUS U 3a/1a4H;

7. Ilpu 3aTpynHeHHAX CPOPMYITHPOBATH BOMPOCH! K PENOAaBaTeIIoO.

Pesynbrar Takoi paboThl JOKEH MPOSIBUTHCSA B CIIOCOOHOCTH CTY/ICHTAa CBOOOIHO OTBETHTh HA
TEOPETUYECCKUE BOMPOCHI MPAKTUKYyMa, BHICTYNaThb W yYacTBOBaTh B KOJUIGKTHBHOM OOCYKIEHUU
BOIIPOCOB M3y4aeMOU TE€MbI, MPABUILHO BHITIOIHATH MPAKTUUYECKUE 3aJaHUs U UHBIC 3aJIJaHHs], KOTOPhIE
JAIOTCs B (DOHJIE OIIEHOYHBIX CPEJCTB AUCIUTUTHHEI.

3. MeToanueckue YKazaHnusl Oﬁy‘laIOHII/IMCH IO OpraHusanum CaAMOCTOATEIbHOM p360Tbl.



[lenp opraHu3alMu CaMOCTOSTENBHOW paboThl MO aucHuIuinHe «TeroreHepupyromnme
arperatbl» - 3TO YIIIyOJ€HHE M pacIIMpeHHe 3HAHUH B 00JacTU 3HEeproodecrnedeHus NpearnpusTui;
(dbopMHpOBaHUE HAaBbIKA U MHTEPECA K CAMOCTOATEIbHOM M03HABATEIHON ACATEIbHOCTH.

CamocrosrenbHas padoTa 00y4aroLUXCs ABISETCA BaKHEHIIUM BUIOM OCBOEHUS COIEPIKaHMS
JUCLUIUIMHBL, TIOATOTOBKY K MPAKTUYECKUM 3aHATHAM M K KOHTPOJbHOHU padore. Crofa ke OTHOCATCS
U CaMOCTOATEIbHOE YIIyOJIEeHHOE U3ydeHHe TeM JucuuIUiMHbl. CaMocTosTenbHas paborta
npeacTaBiIsieT co00il MOCTOSHHO JEMCTBYIONIYIO CHCTEMY, OCHOBY 0Opa30BaTelIbHOro Ipolecca U
HOCHUT MCCIIEJIOBAaTEIbCKUIl XapakTep, 4TO MOCIYXHUT B OyIylleM OCHOBaHMEM JJIs HaluCaHMs
BBIITYCKHON KBAaTM(PUKAMOHHON pabOThl, MPAKTHUECKOTO PUMEHEHUS MOJTyYEeHHBIX 3HAHUI.

Opranuzaiys caMOCTOATEIbHOW paboThl 00yYarOIIMXCsS OPUEHTHPYETCS Ha aKTUBHBIE METOIbI
OBJIQJICHUSl 3HAHUSMH, pA3BUTHE TBOPUYECKUX CIIOCOOHOCTEH, Tepexoa OT MOTOYHOrO K
MHAUBUAYAIU3UPOBAHHOMY 00YyUEHHIO, C YYETOM MOTPEOHOCTEHN U BOZMOKHOCTEH JTMYHOCTH.

[IpaBuibHas OpraHu3alMs CaMOCTOSTEIbHBIX YUYEOHBIX 3aHATHH, MX CHUCTEMaTUYHOCTb,
1enecoodpazHoe IJIaHUPOBAHUE pabOYero BPEMEHH IO3BOJISIET CTyJIEHTaM pa3BUBaTb YMEHUS U
HaBBIKM B YCBOEHHMM W CHCTEMAaTH3allMM MPHOOpPETaeMbIX 3HAHHM, 00eCredrBaTh BBICOKHH YPOBEHb
yCIeBaeMOCTHU B NepHo 00yUeHUs, MOITYYUTh HaBBIKM MOBBIIIECHHS TPOPECCHOHATBHOTO YPOBHSI.

[TogrotoBka K NpPaKTHUECKOMY 3aHSATHIO BKIIOYAET, KpoMe MpopaOOTKH KOHCHEKTa W
Mpe3eHTAlMN JIEKIIUH, TMOMCK JIUTEepaTyphl (10 PEKOMEHJOBAHHBIM CIUCKAM U CAaMOCTOSATEIbHO),
MOATOTOBKY 3arOTOBOK JJISl BBICTYIUIEHHUH 110 BOIPOCAM, BBIHOCUMBIM JIJIs1 00CYKACHHUS IO KOHKPETHOM
TeMe. Takue 3aroToBKM MOTYT BKJIIOYAaTh ILMTAThl, (DAKTHI, COMOCTABICHHE pPA3JIUYHBIX MO3UIHI,
coOcTBeHHbIe MbIcAH. Ecnu mpoOnema 3aMHTepecoBasia OOy4YaroLIerocs, OH MOMKET MOATOTOBHUTH
pedepar v BBICTYIUTh C HUM Ha MPaKTU4YEeCKOM 3aHATHH. [IpakTuueckoe 3aHsATHE - 3TO, IPEXkKAE BCETO,
JUCKyCCHsl, OOCYXIEHHE KOHKPETHOM CHTyallud, TO €CTh HpEANOoJaraéT yMEHHE BHHUMATEIbHO
CIylliaTh 4YJEHOB Majiod TpYyNIbl M MOJAEpaTopa, a TakXKe CTapaTbCsl BbICKa3aTb CBOE MHEHHUE,
BBICKa3bIBaTb COOCTBEHHBIE HAECU U NPEAJIOKEHHUS, YTOUHITH M 3a/aBaTb BONPOCHl KOJUIEraM IIO
00CyXICHHUIO.

[Ipy mOAroTOBKE K KOHTPOJIBHOH paboTe OOydaromMics ODKEH MOBTOPATH MPOMACHHBIN
Marepuanl B CTPOTOM COOTBETCTBUU C Yy4e€OHOW MpOrpaMMoOM, HUCHOIb3ysd KOHCIEKT JIEKIUH u
JUTEpaTypy, PEKOMEHIOBaHHYIO mpemnojasaresneM. llpu HeoOXOIMMOCTH MOXHO OOpaTUThCS 3a
KOHCYJIbTallUEN U METOINYECKON MOMOIIIBIO K MPENOaBaTelIIo.

CamocrosiTenbHas paboTa peanusyercs:

- HENOCPEACTBEHHO B IPOLIECCE ayIUTOPHBIX 3aHATUN - Ha JIEKUUAX, MPAKTUYECKUX
3aHATHUSAX;

- B KOHTAKT€ C IIPETNo/iaBaTesieM BHE PaMOK pPaclHCaHMs - Ha KOHCYJIbTALUAX 10 y4eOHbIM
BOIIPOCaM, B XOJ€ TBOPYECKUX KOHTAKTOB, NPU JIMKBUAALMU 33J0DKEHHOCTEH, IPU BBINOJIHEHUU
MHAMBUAYaJIbHbBIX 3aJIaHUM U T.11.

- B Oubnmoreke, noma, Ha Kadeape NpHU BBHIMOJHEHUH OOydarolmMMCs Y4YEeOHBIX U
MIPAKTHYECKUX 3aj1ay.

Bunst CPC u kputepun olieHOK
(o 6amnbHO-peiTuHroBOM cucteme [ THTY, CPC onenuBaercs B 15 6aiioB)

1. Pedepar

2. Joxkman

3. Occe

4. VYwuactue B MEpONPUATHUAX

TeMmbl Ui CaMOCTOSITENBHON pabOThl MPOMUCAaHBl B paboueill mporpamMme JUCIUILTAHBL.
O PeKTUBHBIM CPEJACTBOM OCYIIESCTBICHHS OOYUYaIONIUMCS CaMOCTOSITEIBHONH pPa0OThI  SBISETCS
ANIeKTPOHHAs MHGOPMAIIMOHHO-00pa3oBaTeNibHas Cpeia YHUBEPCUTETa, KOTopasi 00eCreurnBaeT J0CTYII
K Yy4YeOHBIM TUTaHaM, pPAabOYUM TporpaMmaM JUCIHUIUIMH (MOMYNeH), NTPAKTHK, K HW3JaHUSIM
AIIEKTPOHHBIX OMOIMOTEUHBIX CUCTEM.



CocraBuTenb:

Houent xadenpn
«TenyoTexHUKa U THAPABIMKAY

COT'JIACOBAHO:

3aB. BbIIycKatolen kad.
«TennorexHuKka U ruJIpaBInKay

Hupexrop IYMP
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