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1. Hear u 3aga4u JMCHUIIJIMHBI:

OcHoBHasi ©eJb Kypca: TOArOTOBKAa  0OakajgaBpoB,  CICHUAIM3HPYIOUIMXCS B OOJIACTH
sHeprooOecneyeHus npeanpusTuil. Llenplo u3ydeHns ITUCHMIIMHBI ABISETCS NMPUOOpETeHNEe 3HAHUH O
TUNAX M KOHCTPYKLHMSAX TMApOBBIX, BOJOTPEHHBIX M MapOBOJOTPEHHBIX KOTJIOB, 00 OpraHU3aliH
C)KUTaHUS OPraHWYECKMX TOIUIMB B TONKAaX KOTJIOB, O TEMJIO(U3MYECKUX U TI'MIPOra30AMHAMHUYECKUX
npoueccax, MPOTEKAIOUIMX B Ta30BO3AYIIHOM M IApOBOASHOM TpPaKTaX KOTEIbHOW YCTaHOBKH, 00
YCIOBHAX pabOTHI IOBEPXHOCTEH HarpeBa

3agauu AMCUMIIMHBI:

nproOpeTeHNe HaBBIKOB 10 KOHCTPYUPOBAHHMIO KOTJIOB, BBIIOJHEHHIO TEMJIOBBIX, T'MIPABINYECKHX,
a>pOMHAMHUYECKHX M MPOYHOCTHBIX PACUYETOB INPH YCIOBHM OOECIICUCHHS 33aJaHHBIX XapPaKTEPHUCTHUK:
IIPOM3BOUTENBLHOCTH, NApaMETPOB PAaOOUYMX Cpej, HAASKHOCTH M HKOHOMMYHOCTH pabOThl KOTJIA U
BCIIOMOTATENLHOTO 000PYAOBaHUSI.

2. MecTO AUCHMIJIMHBI B CTPYKTYpe 00pa3oBaTe/IbHOI MPOrpaMMbl:

YueOnast aucturinHa «KoTenbHble YCTAaHOBKH M TAPOT€HEPATOPhI» OTHOCUTCS K YacTH, (GOPMHUPYEMOit
YYaCTHHKaMU O0pa3oBaTelbHBIX OTHOmeHud B ydeOHoMm muiaHe OIl wanpasiaenus 13.03.01
«TemnosHepreTnka W TEINIOTEXHUKA» W TNPEIYyCMOTpeHa Uil u3ydeHus B 5 m 6 cemecTpax Kypca,
0a3upyercsl Ha 3HAaHUM OOIIETEXHUYECKUX U CIEUUAIBHBIX TUCIMIUIMH: Xumusd, Ousuka, Maremaruka,
Mexanuka, TexHuueckas TepMoAnHaMuKa, [ mapora3oquHamMuKa.

3. [lepeyeHb IJIAHUPYEMBIX Pe3yJabTATOB O0y4YeHHUS IO JUCHUIIMHE (MOIYJII0), COOTHECEHHBIX €

HHAUKATOPpAMH T0CTHKCHUS KOMIIeTEHIIUIA.



Taoauna 1

Koa mo ®I'OC

NHauKaTopbl 10CTHXKEHUS

IInanupyemble pe3yabTaThl
00y4eHUs MO JUCHUILINHE
(3YB)

OomenpogeccuoHaIbHbIE

OIIK-3. Cniocoben
JIEMOHCTPHPOBATh
NPUMEHCHUE OCHOBHBIX
CHOCOOOB MOJTyYEHHS,
npeoOpa3oBaHusl,
TpaHCHOpTa U
UCTIOJIb30BaHUS TEIJIOTHI B
TETUIOTEXHUYCSCKHIX
YCTAHOBKAX M CUCTEMaX.

OIIK-3.1. lemoncTpupyet
NOHMMAaHHE OCHOBHBIX
3aKOHOB JIBM)KEHUS JKUIAKOCTH
U rasa;

— OIIK-3.2. [Ipumensietr 3HaHUs

OCHOB Ir'uAporasoguHaMuKu
IJIs1 pacy€ToOB
TCINNIOTCXHUYCCKUX
YCTAaHOBOK U CUCTEM,

— OIIK-3.3. lcnoas3yer

3HaHUE TETUIOPU3NIECKUX
CBOMCTB pabo4MX TEI MPH
pacyerax TeIUIOTeXHHUYECKUX
YCTaHOBOK U CHUCTEM;

— OIIK-3.4. JleMmoHCTpUpYET

IMOHUMAaHHE OCHOBHBIX
3aKOHOB TEPMOJIMHAMUKHU U
TEPMOJIMHAMUYECKUX
COOTHOIIICHUI;

— OIIK-3.5. [Ipumensier 3HaHUs

OCHOB TCpMOILI/IHaMI/IKI/I JJIA
pacyeToB
TepMOILI/IHaMI/I‘-IeCKI/IX
MPOIIECCOB, IIUKIJIOB U UX
MoKa3aTeJIei;

— OIIK-3.6. [lemoHCcTpUpy€eT

[IOHUMAaHNE OCHOBHBIX
3aKOHOB U CIIOCO00B
MepeHoca TemI0Thl U MaccChl;

— OIIK-3.7. [Ipumensier 3HaHUS

OCHOB TEILIOMAacCOOOMeEHA B
TEIUIOTEXHUYECKUX
YCTaHOBKaX.

3HATb:

OCHOBHBIE MCTOYHUKH HAYYHO-
TEXHUYECKOH HH(POpPMAIMU 10
KOTEJIbHOI TEXHUKE MaJOh U

cpenHen MOIITHOCTH,
KJIacCU(UKALIUIO MapOBBIX
KOTJIOB " CYIIIHOCTh
MIPOUCXOJISATIINX B HHUX
MPOLIECCOB;

MIPUHLINIL JNIEUCTBUS u
KOHCTPYKTHUBHBIE
0COOEHHOCTH KOTEJIbHBIX
arperatoB ¢  €CTECTBEHHOM
LUPKYJIALUEH "
MPUHYIUTETBLHBIM JIBUKEHUEM
TEIIOHOCHUTEIIS, METOJIBI
BBIIIOJTHCHUS
KOHCTPYKTOPCKHUX n

MMOBCPOUYHLIX PACUCTOB KOTJIA
Hu €ro HOBerHOCTCﬁ;

yMeTh:

aHAJIM3UPOBATh Hay4HO-
TEXHUYECKYIO JIOKYMEHTALUIO
u uHpOpMALMIO O KOTJIaX,
CaMOCTOSITENIBHO pa30uparbes
B HOpPMAaTHBHBIX METOAMKaX
pacuera M NPUMEHATh UX IS

peuenust MOCTABJIEHHON
3aJ1a4y;

— HCIIOJIB30BaTh  COBPEMEHHBIE
MH(pOpPMaLMOHHbIE
TEXHOJIOTUH, 0a3bl JaHHBIX U
MAKEThI MPUKIIATHBIX
IporpaMM  IpU  pacyerax,
HCIIOJIb30BAaTh MIPOrpaMMbI
TEIIOBOTO 1
TUAPOAMHAMUYECKOTO pacyera
JIIEMEHTOB KOTEJIBHOIO
arperara;

BJIAJETh:

HEO0OXOMMON TEPMHUHOJIOTHEN
B 00JaCTH DHEPreTUYEeCcKuX
KOTJIOB, HaBBIKAMH DPAacUETOB
TOPCHHSI PA3JIMYHBIX BHUJIOB
TOILINBA, COCTaBJICHUS
MaTepUaIbHBIX M TEIIOBBIX
OaJlaHCOB B KOTEJIbHOM




arperare;

OCHOBHBIMHU METOlaMU
pacdera KOHCTPYKLHUI KOTJIa U
ero MOBEPXHOCTEH HArpeBa;
IPUHLIUIIAMU BbIOOpA
HEOOXOAUMOW  KOHCTPYKLIUU
KOTJIa K COKUT@HUIO 32JIaHHOTO
TUNIA TOIUIMBA, HABBIKAMU
TEIUIOBOTO, THUPABIHMYECKOTO
u a’pOIMHAMUYECKOTO
pacyeToB KOTEJILHOTO
arperata,  METPOJIOTUYECKHUX
npubOpoB M CXeM U C
yCIIOBUEM obecrnieueHus
0e30macHOi ero paboThI;

OIIK-5. CnocobeH
YUUTBHIBATh CBOMCTBA
KOHCprKL[I/IOHHBIX

MaTEepHAJIOB B
TCIIJIOTCXHHUYCCKUX

pacueTax c Y4ETOM
JOTUHAMHNYCCKUX nu

TCIIOBBIX HAI'PY30K.

OIIK-5.1. lemoHcTpHpYyeET
3HaHue obnacre
MIPUMEHEHHUS, CBOICTB,
XapaKTEPUCTHK U METO/IOB
WCCJICIOBAHMUS
KOHCTPYKIIMOHHBIX
MaTepuasoB, BEIOUpaeT
KOHCTPYKIIMOHHBIC
MaTepuaibl B COOTBETCTBUU C
TpeOyemMbIMU
XapaKTepUCTUKAMHU IS
UCTIOJIB30BaHUs B 00J1aCTH
npodeccuoHanbHOM
JeSITeTTbHOCTH;

OIIK-5.2. IleMoHCTpHpYET
3HaHHWE OCHOBHBIX MPABHII
MOCTPOCHHS U 0O(hOPMIICHUS
ACKHU30B, UEPTEKEU U CXEM B
COOTBETCTBUH C
TpeOOBaHUSIMU CTaHAPTOB,;
OIIK-5.3. Bemomnusier
ACKHU3bI, YEPTEIKU U CXEMBI B
COOTBETCTBUHM C
TpeOOBaHUSMU CTaHIAPTOB C
MCIIOJIb30BaHUEM CPEICTB
ABTOMATH3AIAH
MPOEKTUPOBAHNUS;

OIIK-5.4. lemoHCcTpHpYyET
3HaHHE OCHOBHBIX 3aKOHOB
MEXaHHUKH KOHCTPYKITHOHHBIX
MaTepuaoB, UCIIOIb3YEMBIX
B TEIJIOPHEPTETUKE U
TEIIOTEXHHUKE,

OIIK-5.5. Beimmonnsier
pacyeTsl Ha POYHOCTh
HIIEMEHTOB
TETIOTEXHUYECKUX
YCTAHOBOK U CUCTEM C
Y4E€TOM YCIIOBHI MX PaOOTHI.

3HATb:

CIOCOOBI HOJTOTOBKH
Pa3IUYHBIX TOIUIMB TEPEa HX
C)KUTAaHHEM, CITOCOOBI
HOJICPKAHUS pabouero
pexuMa KoTia (IapameTpoB
mapa, pacxoJOB, IaBJICHHS)
KOHCTPYKTHUBHBIC
OCOOCHHOCTH  TOPENIOK  JUIS
CKUTaHUs ra3o00pa3HbIX,
KHUJKUX, TBEPIBIX TOIUINB;

METOJIbI CHIDKEHUSI BPEIHBIX
BBIOPOCOB KOTEJIbHBIMU
arperaramu u

MCTPOJIOTHYCCKOI'0 KOHTPOJIA
3a IMpouecCCoOM.

yMeThb:

MMPOU3BOJAUTL DJICMCHTAPHBIC
pacyYeThl 110 KOTIY B LCIOM U
€ro IOBCPXHOCTAM Harpesa,

OCYIIECTBIIATH ~ IIOMCK  H
aHaJIM3UPOBATh Hay4yHO-
TEXHUYECKYI0  MH(POPMALUIO

10 KOTSIbHON TEXHHKE;
BBIOMpaTh KOTENBHBIN arperar
B COOTBETCTBHHU C 3aJaHHLIMH
TpeOoBaHUSIMU 1o
rapaMeTpaM  TETUIOHOCHTEIS
158007 XapakTepUCTUKAM
WCTOYHUKA SHEPIHUU.

BJIAJETh:

— HaBBIKAMH MOMCKa
HeoOxonuMoi  mHpopMauy,
Kacaromiemncs KOTEJIbHOMN
TEXHUKHU,

—  MeToIaMHu noxdopa
MOIMHOCTA Y  KOJIHMYECTBA




TOpENOK AJisl 33/JlaHHOTO THUIa
KOTJIa u ero
MapONpPOU3BOIUTEIILHOCTH.




4. O0beM IMCHUILIMHBI M BUABI y4eOHOH padoThl (TOC, DOII)

Taoauna 2.1
Bcero yacos/ CemecTpbl
Bun yue6Hoii padoThI 3a4.el. 5 | 6 6 | 7
(00 10) 300 (010]0] 300
KonrakTHas padora (Bcero) 99/2,8 36/1,0 51/1,4 48/1,4 16/0,4 20/0,6
B Tom uncne:
Jexuun 49/1,4 | 18/0,5 | 17/0,5 | 32/0,8 | 8/0,22 | 10/0,3
[TpakTHyecKkue 3aHATHS 50/1,4 18/0,5 34/0,9 16/0,5 8/0,22 10/0,3
CeMuHapbl
JlabopaTopnbie pabOThI
CamocTosiTeibHasi pabora (Bcero) | 117/2,7 | 180/5,0 | 57/1,5 60/1,3 92/2,7 88/2,4
B Tom uncne:
Kypcosas pabora (1poekr) 21/0,6 34/0,7 | 21/0,6 34/0,9
PacuerHo-rpaduueckre paboThI
UTP 24/0,7 | 38/1,1 24/0,7 38/1,1
Pedepats
JloKaapl
[Ipe3enTannun
U (unu) opyeue 6uowi
CaMOCMOosMenbHoOU pabomol:
[ToaroroBka k 1a60paTOpHBIM
pabotam
HoxroToska Kk npakTseckim 36/1,0 | 72/2,0 | 18/05 | 18/0,5 | 36/1,0 | 36/1,0
3aHATUAM
IToaroroBka K 3a4eTy 18/0,5 18/0,5 18/0,5 18/0,5
ITonroToBka K SK3aMeHy 18/0,5 18/0,5 18/0,5 18/0,5
Bl/l]l OTYETHOCTHN J9K3aMCH 3K3aMCH 3a4eT JK3aMCH 3a4ecT 3K3aMCH
OGmas BCETO 8| 515 | 216 | 108 | 108 | 108 | 108
TPYA0EMKOCTh Jacax
JUCHMILINHBI BCEI'O & 3au. 6 6 3 3 3 3
eIMHHIAX




5. Coaep:xanue TUCHUIINHBI

5.1.1 Pa3aesbl TUCHMILIMHBI M BUABI 3aHaTHii (5 cemectp) Tabauna 3.1
Yacel Yacel Hacer
Ne HaumenoBanue pa3jaeia JIEKIMOHHBIX | JIA0OPATOPHBIX a‘;::;’;q?l:(:;; Bcero yacoB
0/l | AMCUMILIMHBI 10 cCEMecTpam 3aHATHH 3aHATHH Saﬂﬂfmvl
0®0 | 300 | 0P0 | 390 | OPO | 390 | OPO | 390
MecTo U poJib KOTEIBHBIX
1 | ycTaHOBOK Ha IPOMBIIIJIEHHBIX 1 2 3
PEANPUSITUSIX. 1 1 9
OO6mass  xapakTepucTuka U
2 | DIEMEHTHI KOTEIbHBIX 1 2 3
YCTaHOBOK.
3 TexHONOrnyecKue CxeMbl 1 5 3
KOTEJIbHBIX YCTaHOBOK.
MartepuanbHblii, TEIIOBOW U 1 1 2
4 | skcepreTHUecKuil OasaHChl 1 2 3
KOTEJIbHOM YCTaHOBKH
TexHoOrnYeCKUE CXEMBI
5 | koTenbHbIX ycTaHoBOK TOC u 1 2 3
ADC. 1 1 9
OcobeHHoctu u
6 | KOHCTpYKTUBHOE O(OpMIICHHE 1 2 3
MApPOBBIX KOTJIOB
W cTOYHUKN TEmIoThI
7 | KOTEJIBHBIX YCTAaHOBOK. 1 2 3
I'a3000pa3Hoe TOMIMBO
1 1 2
HNCcTOYHMKN TEnI0ThI
8 | KOTEeNbHBIX YCTAaHOBOK. 1 2 3
Kunkoe TomimBo
Knaccudukanms u cxembl
9 | pacmbUIMBaHUS KUIKOTO 1 2 3
TOTUTUBA. 1 1 2
10 TBepaoe TOMINBO KOTENbHBIX 1 5 3
YCTaHOBOK.
Knaccudukanus u cxemsl
11 | pacmbuTUBaHHS TBEPIOTO 1 2 3
TOIUIMBA. 1 1 2
12 OCHOBBI TEOPUH TOTIOYHBIX 1 5 3
TPOLIECCOB
13 DHepreTuyeckoe TOIIMBO U €T0 1 1 2
XapaKTEePUCTUKH. 1 1 9
14 XapakTepucTHKa Mmpolecca 1 1 2
TOpPEHHS TOTUTHBA
15 ['omoreHHoe u rereporeHHoe 1 5 3
TOpPEeHHE TOTINBA
16 "T[(;)Hn;(;Bﬂanﬂ C)KHTaHUS Ta30BOTO 1 9 3
1 1 2
Tonku 7151 C)KUTAHUS KUIKOTO
17 | Y TBEPIOTO TOMTHBA 1 5 3
XapakTepUCTUKH TOMOK U
OCHOBBI HIX pacyera
nUTOoro: | 17 8 0 34 8 51 16




5.1.2 Pa3nesnl TUCHMIIMHBI B BUABI 3aHsTHIi (6 cemecTp)

Taoauma 3.2

Ne
n/n

HaumeHoBaHue pa3jaesa
AUCHMILIMHBI M0 CEMeCTPam

Yacel
JeKIIMOHHBIX
3aHATHH

Yacel
JIa00PaTOPHBIX
3aHATHH

Yacel
MPaAKTHYECKUX
(CeMHHAPCKHUX)

3aHATHI

Bcero yacos

0P0O | 390

020 | 390

00 | 30 | OPO | 390

TennoBbie CXEMBI KOTEIbHBIX
arperaToB

2

DNEMEHTHI U MaTepHUaIb
KOTJIOB. Y CIIOBHS PabOTHI
IIOBEPXHOCTEH Harpesa.

2 4

TemnooOMeH B 3JIEMEHTaxX
Kkotia. TemnoBou u
KOHCTPYKTUBHBIN PacyeThl
KOTJIA.

I'mpponnnamuka u
TeMIepaTypHbIA pEeKUM
IIOBEPXHOCTEH Harpesa.
I'mapaBnuueckuii pacyer

AspoauHaMuka
ra3oBO3AYIIHOIO TPAaKTa.
AdpoarHAMUYECKUI pacyer
KOTJIa

Boponoaroroska.

Boaublii pexxuM KOTJIOB U
Ka4yeCTBO Iapa

DKcIutyaTanus KOTJIOB
MPOMBIIUIEHHBIX
MPEeATPUITHH.

OO6cy)uBaHre KOTEIBHOTO
arperata BO BpeMs paboTBhl,
OCTaHOB KOTJIA.

10

KoHcTpyKTHBHBIE CXEMBI
MapOBBIX U BOAOTPEHHBIX
KOTJIOB.

11

KoTenpHbIe yCTAaHOBKY U
obecrieueHre HaJIeXKHOCTH
paboThI IPEeNTPUSITHSL.

12

OcHOBHBIC 9KOHOMUYECKHE
IIOKa3aTCJIN KOTCJIIbHBIX
YCTAHOBOK.

HUTOIO:

32 10

16 10 48 20




5.2. JIeknmoHHBIE 3aHATHA (5 cemectp)

Taoauma 4.1

Ne HaumenoBaHue pasjaeia Co
n/n JTUCIHUILINHBI Acpikatue pasjeia
1 2 3
Mecto ¥ poib  KOTEINBHBIX YCTAaHOBOK B  CHCTEMax
MecTo 1 posth KOTETbHbIX SHEProxo3s1MCTBA MPOMBILIIEHHBIX TPEANPUATHI.
yCTaHOBOK Ha HcTopust pa3BUTHSI U COBPEMEHHOE COCTOAHHE KOTJIOCTPOCHUS
1 | npomimenmpix JUTSL HYX]T MIPOMBILLIIIEHHOU TEILIOIHEPIETHKH,
S — KOTJIOCTPOUTEILHBIE 3aBOJBI. Ponb poccuiickux Yy4eHbIX B
Pa3BUTUU KOTENbHOW TeXHUKH. COCTOSHME M MEpPCHEKTHUBBI
pa3BuTHUs SHEpreTuku B PO u apyrux crpanax.
ITporpaMmbl pa3BUTHUSA u 3aKOHOJATEIbHbIE aKTBI
npaButensctBa PO B 005macTH SHEPreTUKH M TOIUIMBHO-
sHepreTrueckoi 0a3el crpanbl. [lmam ['ODJIPO.  Bompock
AKOHOMMH TOIUIMBHO-3HEpreTudeckux pecypcoB. Ponb TOC u
OO6mass  xapakTepucTuka ADC B  yHOBJIETBOpPEHUHM  IOTPEOHOCTEH  CTpaHbl B
2 | 4 3JEMEHTHI KOTEJIbHBIX ANEKTPUYECKON M TemIoBOM 3Hepruv. OCHOBHBIE TEHICHUUU
YCTaHOBOK. pazsutus TOC.
OO6m1as kinaccuduKanus KOTJIO0B.
HcToOuyHUKY SHEPTUM ISl KOTIIOB POMIIPEAIPUATUH.
Koren kak UCTOYHUK 3arpsA3HEHUsI OKPYKAIOIIEH Cpeibl
TexXHOTOIHUCCKIE CXCMEL XapakTepucTuka u ooIue TEXHOIIOTHYECKHE CXEMbI KOTENBHBIX
KOTE/BHBIX YCTAHOBOK. YCTaHOBOK MPOMBILIUIEHHBIX Npeanpuatuii. CxeMsl U OCHOBHBIC
3 MpoLIeCChl TPOU3BOJCTBA Mapa, BOJbI U APYIUX TEILUIOHOCUTEIIEH
B KOTJIaXx.
OO6mee ypaBHeHue TeruioBoro Oananca. Pacmomaraemas u
MarepHatbHbii, Temosoi i MOJIE3HO  3aTpaueHHas —TEILIOTA. [lorepu TemnoTel U UX
4 | sKcepreruucckuii Gananch: ornpenenenue. TemnnoBou ISHI[ KOTJA. CaME)HOTpe6JIeHI/Ie
KOTeNbHOH YCTAHOBKE SHEPTHIL ¥ SHEPIETHICCKIH KIIZI KOTempHOM YyCTaHOBKH.
Okcepreruueckuit 6ananc u KI1J[ kotia
[IpuHIMNMATBHBIE CXEMBI TAPOTYPOMHHOM AJIEKTPOCTAHIIUHU Ha
OpraHMYeCcKOM U SAEpHOM TOIIMBE. MecTo KOTENbHOM
T eXHONOIMIECKIE CXEME] YCTaHOBKH M ITaporeHepaTopa B TexHosornueckoi cxeme TOC n
KOTeIbHBIX ycTaHOBOK TOC ASC. . .
5 u ADC. CxeMBl KOTENBHOM W MAapOreHEpaTOPHOM YCTAaHOBKM B
KOMIUIEKCE CO BCIOMOIaTeIbHBIM 000PYA0BAHUEM.
CxeMBpl TeHepauu Iapa W XapaKTEPUCTUKA IPOLECCOB
reHepaluu.
Oco0eHHOCTH U KOHCTPYKTUBHOE 0()OpMIICHHE MTAPOBBIX KOTJIOB
IPSIMOTOYHOTO JEHUCTBHSA, C €CTECTBEHHON WM NPUHYIUTEIBHON
UUPKYJISIUCH.
OCOBEHHOCTH XapakTepucTUKa IOBEPXHOCTEM HarpeBa M HX KOMIIOHOBKA.
[TapoBOIHOM, TOIUIMBHBIA, Ta30BbI M BO3AYIIHBIA TPAaKTHI
6 | KOHCTPYKTHBIO® Knaccugukaius mapoBeIX KOTJIOB U 00JAaCTH MX NMPHUMEHEHHUS.

odopmIleHrEe TapOBBIX
KOTJIOB

I'OCTer Ha KOTJIBI. DHEPreTUYECKUE KOTJbI, BBITYCKAaeMbIE
OTECYECTBEHHBIMU 3aBOJAAMU




3

WCcTOYHUKN TEMIO0THI
MPOMBIIIIEHHBIX
KOTEJIbHBIX YCTaHOBOK.
I'azo00pa3Hoe TOIIUBO

CocraB razoo0pa3zHoro TtormiuBa. Kiaccudukamus Toprovux
ra3oB. Temnogpusnyeckre cBOWCTBA ra3000pa3HOTO TOTIIIMBA.
[ToarotoBka K CXHMraHHIO Ta30BOTO TOIUIMBA: TPAHCIIOPT,
XpaHeHue, MOI0TPEB, BOIPOCH! OXPaHbI TPYa.

Opranuszauus  cxurauus — raszoB.  JlupdysuonHoe  u
KUHETHYeCKoe ropeHue. JlamuHapHbld W TypOyJIEHTHBIH
¢dakenbl. CpblB, OTpBIB M MPOCKOK IUIaMeHH. M3myueHue
ra3oBoro (akerna.

HWcToUyHNMKH TEmIoTHI
MIPOMBIIIJIEHHBIX
KOTEJIbHBIX YCTaHOBOK.
Kunkoe TOIINBO

TomIMBO KOTENbHBIX YCTAaHOBOK. JKHAKOE TOIUIMBO (Ma3yT).
Knaccudukanmst  mazyroB.  Temnodusumdeckue  CBOWMCTBA
Ma3yToB. OCOOEHHOCTH W MPHHLUIBI OPraHU3ALUU CKUTAHUS
JKUJIKOTO TOIUIMBA.
Konctpykuun wma3yTHeix ¢opcyHOK. [openku MasyTHbIE,
KOMOMHHUPOBaHHbIE.

Knaccudukanms u cxembl
pactbUIMBaHUS KUIKOTO
TOIJINBA.

OKCIuTyataiuss ¥ PEKUMBI pabOThI: OCOOCHHOCTH COKUTAHUS
CEPHUCTBIX Ma3yTOB, Majble M30BITKH BO3/lyXa, UCIIOJIb30BaHUEC
MIPHUCAJIOK, PEIIUPKYJISIUS Ta30B.

[IpenoTpaiieHre BpeIHbIX BEIOPOCOB. BOnpock! SKCIuTyaTauu
W OXpaHa TPy/a P CKUTAHUH KUJIKOTO TOTUINBA.
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TBCpI[OG TOIIIINBO
KOTCJIbHBIX YCTaHOBOK.

Buner TBepapix TormmB (yroib, Topd). CocraB TBEpIOTO
TOIUIMBA M ero Teruodusnueckue cpoiictBa. [loaroroBka k
CKUTAHUIO  TBEPJAOTO  TOIUIMBA:  TPAHCIOPT, pasrpy3kKa,
XpaHeHue, 1ojaya K KOTiy.

[TpuHIMIHATBEHBIC CXEMBI CKUTAHKS TBEPOTO TOTLINBA.
Cymka u®  pa3Moi  TOIUIMBA,  OCHOBHBIE  CHCTEMBI
neutenpurotoBicHus. Cyiika TeIMOBBIME razamu. CBOHCTBa H
XapaKTePUCTUKU YrOJbHOW MBUIM. 3aKOHOMEPHOCTH pa3Moda.
Brei6op ontumanbHOW cTeneHH pa3moia TormBa. OCHOBHBIE
TpeOOBaHUsI TMpaBWJ TeXHUYECKOW »skcruryatanuun (I[1TI)
MBUIEIPUTOTOBUTENHHBIX YCTAHOBOK.

11

Knaccudukanus u cxemsl
pacnbUIUBaHUS
MOATOTOBJIEHHOTO TBEPOTO
TOIJINBA.

CxeMpbl TBUICTIPUTOTOBIIEHUS. BiusiHIEe XapaKTepUCTUK TOTUTHBA
Ha BBIOOpD CHUCTEMBl MBUICTIPUTOTOBIEHUS.  MENbHUIBI TS
pa3MoJia TOMJIMBAa HUX KOHCTPYKLHMHU: IapoBas OapaOaHHas
MEJbHHUIIA, I1IAapOBasi U BaJIKOBas CPEIHEXOAHbIE MEJIbHMIIBL,

OBICTPOXOAHAS MOJIOTKOBASsE MEJIbHUIIA, METbHUIIA—BEHTUIISTOP.
BozaymHeiii TerioBoit 6ajaHc MbUIECHCTEMBI.

Opranm3anus CKUTaHusl TBEpAOro TorumBa. CTaauu TOPEHUS.
BnusiHue BIa)XHOCTH, 30IbHOCTH M BBIXO/1A JIETYYHX Ha MpOLEece
ropenus. ['openue B cioe, dakene, Buxpe, KumsimeM cioe. [Tytu
WHTECHCU(PHUKAIIUU C)KUTAHUS TBEPIOTO TOILTUBA.

Bormpocsl oxpanbl Tpyzaa mpu paboTe KOTEIbHBIX YCTAHOBOK Ha
TBEPJIOM TOILIHBE.




3
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OCHOBBI TEOPUH TOITOYHBIX
MPOLIECCOB

OcHOBHBIE XapaKTEPUCTUKH roproueii maccol. Ternora
CrOpaHHMs TOIUIMBA U METOJBI €€ ONPENEICHU. Y CJIOBHOE
TOIUIMBO. Brixon neryunx BemecTB. CBONCTBA TBEPAOTO
TOpIOYETO OCTATKa.

XapakTepuCcTHKH 0ajl1acTa TOIUIMBA. 30J1a, IIJIAK, OYaroBbIe
OCTaTKH, UX XUMUYECKHH COCTAB, TEMIIEPATYPHBIC
XapaKTEPUCTUKHU, UCIIOJIb30BAHUE.

Bnaxnocts Tonnmsa. CoaepkaHue cepsl B TOILIUBE.
IIpuBeneHHBIE BIA)KHOCTD, 30JIbHOCTD, KAK XapaKTEPUCTUKH
HHEPreTUYECKOHN LICHHOCTH TOIUIMBA.

Knaccugukarus u MapkupoBka TorunBa. OCHOBHBIE
MECTOPOKICHHS HUCKOIIAEMBIX TOILIUB.
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DHepreTuyecKoe TOIIMBO U
€r0 XapaKTEePUCTUKH.

[TonsiTre 06 sHEpreTHYecKoM ToruiBe. OpraHuyecKoe u
sJIepHOE TOIIUBO. TOIIMBHBIE peCYPChl U TOTUIMBHO-
sHepreTuueckuii 6amanc PO.

DJIeMEHTapHBIN cocTaB TOIIMBA. PacueTHbie Macchl TOTUIMBA.
[TepecueT sneMeHTapHOTO COCTaBa C OAHON MacChl Ha JIPYTYIO.
OHEProTexXHOJIOIMYECKOE UCII0Ib30BAaHUE SHEPTETHUECKUX
TOTLIIUB.
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XapakTepucTuka mporecca
TOpeHUst TOTLJINBA

MartepuanbHbiii 6ananc nporecca roperus. KoahduumeHnTs
pacxoja (n30bITKa) Bo3ayxa. OnpeaeneHue pacxo/ia KUciopoaa
u Bo3ayxa Juist ropeHusi. CoctaB 1 00beM MPOAYKTOB CTOPAHUS.
OcHOBHOE ypaBHEHHE TOpEHUs. Y paBHEHUE HEMOIHOTO
TOPEHHUS.

TerutoBoii Oaanc mporecca ropeHus. JHTAIBINS BO3yXa U
MPOJYKTOB cropanus. JluarpaMma sHTaNbIM - TEMIepaTypa.
Jucconumarus IpoayKToOB cropanus. Teopernueckas u
JeHCTBUTENbHAS TEMIIEPATYpPhl TOPEHUSI.
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['omorenHoe u rereporeHHoe
TOpEHHUE TOIIIUBA

['omorenHoe u rereporeHHoe ropenue. CKOpocTb peakiuu
ropeHusi. 3aBUCUMOCTb PEAKLIUU TOPEHHs OT TeMIepaTyphl,
JIaBJICHNUS, cOCTaBa roprodelt cMecu. CaMOBOCIIaMEHEHHE U
BOCIIJITAMEHEHHE roprodeil cMecH.

CmeceoOpa3zoBaHue, MOJIEKYJIsipHast U TypOysieHTHas quddy3un
B notokax. Kunernueckas, muddy3uoHHas U
IpOMEeXyTOouHast ~ objmactd  ropeHus. Pacnpocrpanenue
IUIaMEHH B TOTIJIMBOBO3AYIIHBIX MOTOKAX. IHTEHCUBHOCTh
BBITOpaHUA TOIJIWBA.
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Tomkn a1 COKUTAHUS
ra3oBOTO TOILINBA

Knaccudukanus, xapakTepuCTUKH U TTOKA3aTeTH TOMOK JIJIs
cxuranus Torms. CKUTaHUE Ta30BOTO TOTUTUBA.
Knaccudukanus ropenok Ass ra30BOro TOIUIUBA. pa3MelleHHe
TOPEJIOK, BO3IYIIHBIE PETUCTPHI, 3allaJbHbIC YCTPOMCTBA.
OcHOBBI pacueTa ra3oBbIX ropenok. C:xuraHue ra3oBoro
TOIJIMBA C HU3KOM M BBICOKOM TEMIOTOM cropanus. Cxuranue
rasa COBMECTHO C IpyrMMU BUAamu TouB. [IpenoTepaienne
00pa3oBaHus ¥ YMEHBIIICHUE BPEIHBIX BEIOPOCOB MPHU
C)KUTaHHUU Ta30BOr0 TOILUIMBA.




3
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Tomku g1 CoKUraHus
JKUJIKOTO Y TBEPJIOTO
TOILINBA

OCOOEHHOCTH CHKUTAHUS JKUKOTO TOIUIMBA. MeXaHu3M
npouecca. TONKK AJIst CKUTAHUS JKUIKOTO TOIUINBA U MX
xapakTepucTuku. Kinaccupukanuss CcroeBbIX TOIOK.
XapakTepuCTUKN TpoIecca TOPEHUs TOIUIHMBA.
Mexanunueckue GpopcyHkH, (POPCYHKH C pacIbUIMBAIOLICH
cpenoii, koMOMHUpOBaHHBIE (POpCyHKH. DAKTOPHI, BIUSIOIINE
Ha pacIblUl TOIUTMBA B (POPCYHKAX.
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XapaKkTepuCTUKU TOTIOK U
OCHOBBI UX pacueTa

Kom0uHMpoBaHue ra3o-Ma3yTHbIE TOPENKU KOTJIOB.

Tomnku 1 cxuranusi TBEpAOrO TOILIMBA B INIOTHOM CIIOE.
Knaccugukarus cnoco60B CKUTaHusl TBEPAOTO TOILINBA.
MexaHnuyecKue TOIKY ¢ LEMHBIMU pereTkaMu. Cxuranue
TBEPJOT0 TOILIMBA B KUIIAILEM CJI0€. XapaKTEPUCTUKHU CIIOEBBIX
TOIOK M OCHOBBI UX pacyera. Tonku uist (pakeabHOIo CKUTaHUS
YTOJbHOM IbUIU. [[UKIIOHHBIE U BUXpEBBIE TONKU. TONKYU C
TBEPABIM U KUIKUM IUIAKOYJAJICHUEM. | 'OpenKu 1JIs CoKUraHus
TBEPJOT0 NBUICBUIHOIO TOIUIMBA. BiIMsHUE BIaXKHOCTH,
30JIbHOCTH, BBIXOJIAa JIETYYUX U TEIUIOTHI CTOPAHUS TOILIMBA Ha
KOHCTPYKIHIO TOIIOYHOM KaMmepbl. MaremaTudeckas MOJEIb
rOpeHus yroybHOM nbuu. OCOOEHHOCTH U OpraHu3alysl
CKMTaHUs PA3JIMYHBIX IPOMBIIIIEHHBIX OTXOJ0B- Fa30BbIX,
JKUAKUX U TBEpIBbIX. Bonpocs! oxpaHsl Tpyna npu
JKCIUTyaTalluy IbUICYTOJIbHBIX TOIOK.

5.2. JIeknmoHHbIE 3aHATHSA (6 cemecTp) Ta6uuna 4.2

Ne
n/n

HaumenoBaHue pasjaesa
AMCUMUILIMHBI

Coaepxxanue pasgena

1

2

3

TemmoBbie cXeMbI KOTETBHBIX
arperaron

TenoBble cXeMbl KOTEIbHBIX arperaToB, paboTaroOIKX Ha rase,
Mas3yTe, TBEPAOM IIBUIEBUJHOM TOILIMBE, OTXOJALIMX Tra3ax
TEXHOJIOTMYECKUX arperaros. IIpyHOKMII ~ KOMIIOHOBKH
ITOBEPXHOCTEH HarpeBa 1o Xoay NpOgyKTOB CTOPaHUsI.
[TapoobOpa3syromue mnoBepxXHOCTH  HarpeBa. KoHCTpyKIUH
TOMOYHBIX 3KpaHOB. CXeMbl BKIIOYEHHS IaHEJEeH 3KpaHoB,
ycnoBUS MX paboThl. MeToabl MOBBIINIEHHWE HAAEKHOCTH
TOIIOYHBIX 3KPAHOB.

KOHBEKTHBHBIE HCIIAPUTEIbHBIE TIOBEPXHOCTHM HAarpeBa M
naponeperpeBareiy; paauanoHHbIE u IIUPMOBBIE
naporeperpeBaresy yciaoBus paboThl MeTasuia Tpyo.
[TaponeperpeBaTeny KOTJIOB U CXEMBI MX BKIIFOUEHHS B Ta30BbIN
TpakT. MeToasl perynupoBaHys TEMIEpATypsl Ieperpesa napa.
BosiHbIE S5KOHOMa3€phl KOTIIOB.




DIEMEHTHI U MaTepUaIbl
KOTJIOB. Y CIIOBHS PaOOTHI
IIOBEPXHOCTEH Harpesa.

PexyneparuBHble U pereHepaTuBHbIE BO3yIIHBIE
MOJIOTPEBATEINH. Koppozun MMOBEPXHOCTEN Harpesa.
AOpa3uBHBI HM3HOC TOBEpXHOCTeW HarpeBa.  Ha3znauenue
OTpaXIEHUIl Ta30X0J0B KOTJa U TpeOOBaHHS K HUM.
KoncTpykuun 00MYpOBOK OCHOBBI pacuyera.
OKCIUTyaTallMOHHBIA KOHTPOJIb 32 METAIIJIOM.

XapakTepucTuKa TEIUIOBOM CXEMbI: TEIUIOBOCHPUATUSA B
HCIIapUTEIBHON CHCTEME, SKOHOMAM3epe U maporeperpeparele.
VYcnoBus onTUMHM3aLUM TEIUIOBOM cXeMbl KotTia. I[Ipumepsr
TEIJIOBOM CXEMbl KOTJOB C ECTECTBEHHOM LHPKYISUUEHd U
NPUHYIUTETHHBIM IBKEHHEM pabovero Tena.

TemiooOMeH B 3j1eMEeHTaxX
koTia. TermnoBou u
KOHCTPYKTHBHBINA pacueThl
KOTJIA.

TeroBoil OajlaHc MW TEMIEpPaTypHbIH  YPOBEHb  TOIIKH.
TermiooOMeH B Tomke. TemiaoBble XapaKTEPUCTUKH HACTEHHBIX
HKPAHOB. WznyyarensHas crnocoOHOCTh (Qakena. Bridop
TEMIIEpaTypbl IPOAYKTOB CrOpaHUs Ha BBIXOJIE W3 TOIOYHOU
KaMmepbl. BBIOOp KOHEUHOro OXJIAXKIAEHHS Ta30B B TOIKE.
Metonuka pacdera TersiooOMeHa B Tomke. JIydHcThIit
TEIUIOOOMEH B Ta3oxojax  KoTia. KoadPpuumenTsr
TeIUIonepelady U BHIOOP ONTHMAJIBHOM CKOPOCTH MPOAYKTOB
CropaHMsi B KOHBEKTHBHBIX TIa3oxojax. Meroauka pacyera
KOHBEKTHBHBIX [IOBEPXHOCTEH Harpena.

WuTtencupukamuss  paadanioHHOTO M KOHBEKTHBHOTO
TeruiooOMeHa B dleMeHTax — Komia.  Pacmpenenenue
TEIUIOBOCIPUATUN MEXIY MOBEPXHOCTSIMH HarpeBa. TeXHHKO-
HKOHOMUYECKUH BBIOOP OXJIAKIECHUS Ta30B B KOTIIE.

3ajauM M [OCJIENOBATEIbHOCTb  KOHCTPYKTOPCKOTO U
MIOBEPOYHOTO  pacyeToB KoTjia. Meronuka mNpoBeAeHUS
TEIJIOBOTO pacueTa KOTjia U €ro 3JIeMeHTOB Ha DBM.




I'mpponunamuka u
TEMIIepaTypHBIN PEKUM
IIOBEPXHOCTEH Harpesa.
I'mppaBinueckuii pacyeT

I'maponvHamyka M HaAEKHOCTh PAOOTHI AJIEMEHTOB KOTJIA.
OCHOBHBIE ~YpaBHEHHUS THAPOJMHAMUKA M  TeII0oOMEHa
BOJIOHANIOPHOTO TpakTa. OCOOEHHOCTH THAPOANHAMHUKH CUCTEM
C €CTECTBEHHOMU LIUPKYISIUEH.

Knaccugukanus ncnapurenbHbIX CUCTEM KOTIOB. Temneparypa
CTEGHKH TpyObl M €€ 3aBHCHMOCTb OT YCJIOBHH 00OTpeBa.
OcCHOBBI METOMKH pacueTa KOHTYPOB LUPKyJsinuu. Temosas u
THJIPaBIMYECKass HEPAaBHOMEPHOCTh B 00OTpeBaeMbIX TpyOax.
Kpusucsl terioodmMeHna B nmapoo0pasyoummx tpydax. 3actoil u
OIMMPOKHUABIBAHWEC TUPKYJIALUA

I'mpgpoauHamMuka CHCTEM € TNPUHYIUTENBHBIM JBUKCHUEM

TEIIOHOCHUTEIIA. I'mpponnnamuyeckas HEYCTOMYUBOCTb.
[Tynbcanus moToka U MEphI 10 €€ YCTPAHEHUI0. Y PaBHUTEIbHOE
u peryJmpoBOYHOE mraiiboBanue. I'mppaBinyeckas

XapaKTePUCTUKA  MHOTOTPYOHBIX  CHCTeM. TeroBas U
TUJpaBIInYECKas pa3BepTKa.

I'mpponuHamMuka  MCHApPUTEIBHBIX ~ CHCTEM  KOTJIOB c
€CTECTBEHHOM LMpKysinued. Meronuka pacdera, IIpoCTOro U
CJIOKHOTO KOHTYPOB LMUPKyJAUMH.. C(CXeMbl OpraHu3aunuu
JBUOKEHUSI BOJBI M MMAPOBOJAHOW cMecH. ['HMapoamHamMuka
BOJIOTPEMHBIX KOTJIOB, SKOHOMAM3€pOB U MapoleperpeBaTeiiei.
[Topsimok TrUAPaBIMYECKOrO pacyeTra KOTJIOB C €CTECTBEHHOM M
MIPUHYIUTEIBHOU LIUPKYIISILUECH.

AspoauHaMuKa
ra30BO3/IYIIIHOTO TPAKTA.
AdpOoIMHAMHYECKUI pacdeT
KOTJa

AdpoauHaMHKa TOMKH. ADPOAMHAMHUYECKHE COMPOTHUBIICHUS
ra3o0BO3/IYIIIHOTO TPaKTa U CIOCOOBI UX mpeojosieHus. CXembl
ra30BO3YIIHBIX TPAKTOB KOTJIOB. OCHOBBI METOJIMKH PAcCUETOB
BO3AYyIIHOI0 M ABIMOBOI'O TpPAKTOB KOTJIA. Hasznauenne wn
OPUHLIMI PpaboThl ABIMOBOM TpyObl. BbpIOOp BeHTWIsITOpa H
JBIMOCOCA. OCHOBBI perylIMpoBaHMs pPacxoja BO3ayXa.
MeTtoauka a’poAMHAMUYECKOTO pacdyeTa KOTeIbHON YCTaHOBKHU.

Bononoaroroska.

[Toka3zarenu kayectBa BoJbl. TpeOoBaHUs K MUTATEIBLHON BOJE.
HopmupoBaHne 4YHCTOTBHI BOABI JUIS KOTEIBHBIX YCTAHOBOK.
KagecTBo mnuTaTenbHOM BOABI M Mapa CBEPXKPUTHYECKOTO
nasieHust (CK/). OcHoBHble cxeMbl 00paOOTKHM MUTATEIbHON
BOJIbl. MICTOYHMKH, COCTaBbI M XapaKTEPUCTHKH CTOYHBIX BOJ
npeanpusTas. OU3NKO-XUMUYECKUE MPOIECCHl IPU TeHEepaIiu
napa M3 TUTaTeIbHOM BOABI. MeXaHu3M M IPOLECCHI
00pa30BaHUs HAKHUIT ¥ KOPPO3UH HA TIOBEPXHOCTH HArpeBa.

BoaHbli1 pesxuM KOTI0B U
Kau4ecTBO Iapa

Boansrit pexum xkotinoB. Ctynenyaroe ucnapenue. [IpogyBka B
KOTJIax. 3alayd BOAHOIO pexuma. MeToasl BeIBOJA NpUMECEN
n3 nukia Ha TOC. be3HakunHblil BOAHBIN pexuM OapaOaHHbBIX
kotioB. ConeBolt  Oamanc 1ukinIa ¢ OapabaHHBIM |
MPSIMOTOYHBIM MAPOBBIM KOTJIOM. MeTo/Abl MOTYyYEHHUsS] YUCTOTO
napa.  ABTOMAaTHYECKOE PETYIMPOBAHUE COJIECOACPIKAHUS
KOTJIOBOM Bonbl. TpeOoBanus k kadecTBy mnapa. Cemapauus
napa. EctecTBeHHast 1 IpUHYAUTEIbHAS TSATH B Ta30BOM TPAKTE.
ConpoTuBieHHs IpU JABHKEHUHU ITOTOKOB BO3yXa U MPOTYKTOB
CropaHMsi B 3JeMeHTax KoTia. IIpucochl Bo3gyxa B ra3oBblil
TpakT. Penupkynsauus Bo3ryxa 1 ra3os.




DKCIuTyaTanus KOTjIoB
MIPOMBIIITICHHBIX
HPEATIPUITUI.

XapakTepucTUKH U KOHCTPYKUMHM  KOTIOB. [loaroroska
K ITyCKY M ITyCK KOTEJILHOTO arperara.

Pexumbl  pa®OThl KOTJIOB MPOMBINUICHHBIX —TMPEANPUATUH.
CranyoHapHble YW HECTALIMOHAPHBIC PEXHUMbI PabOTHI B
JUarna3oHe JOTTYCTUMBIX Harpys3ox, CTaTUYECKUE H
JUHAMUYECKHE XapaKTEPUCTUKH KOTJIOB.

Pexumbl ocraHoBa u cOpoca Harpy3ku Kotrjia. Pexumsl
PaCTOKH KOTJIAa WU IMyCKa U3 PAa3JIMYHBbIX TCIUIOBBIX COCTOSTHUH.
Jomnyctumble ckopoctu cOpoca u  Habpoca JaBiieHUsS B
OapabanHoM mapoBoM komie. OpraHuzanus yHpaBiCHUS
KOTJIAMH.

OOciryKrBaHNE KOTEIHHOTO
arperata BO BpeMs paboTHl,
OCTaHOB KOTJIA.

OOcnyxuBaHWE KOTEIBHOTO arperata BO BpeMs palOTHI,
ocraHOB KoTia. [loBpexaeHue U pPEMOHT KoTia. Bunel
UCIIBITAHUH, TpeOOBaHWS K HHM, METOJAMKA MPOBEICHHUS.
Hanaaka TomouyHoro pexxuma KoTia. MeTolbl OnpeieneHHs
IIPUCOCOB  BO3JyXa B KOTeNbHbIM arperar. Iloctpoenue
pEryJaupoBOYHON  XapakTepuCTHKH ropenku. Iloctpoenue
PSKMMHONH  KapThl ~ KOTEIbHOTO  arperara.TexHudeckoe
OCBU/JIETEIHCTBOBAHHE KOTJIOB.

JupekTuBHBIE MaTepHabl MO SKCIUTyaTalluu KOTJIOB. OxpaHa
TpyJa Nnpu paboTe B KOTEIbHBIX.
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KoHctpykTuBHBIE CXEMBI
[IapoOBBIX M  BOJOTPEHHBIX
KOTJIOB.

KOHCTpyKTUBHBIE CXEMBI IAPOBBIX KOTJIOB C ECTECTBEHHOMU
LUPKYJISLUEH, IIPSIMOTOYHBIX u c MHOT'OKpPaTHON
IIPUHYIUTEILHON LUPKYJSILUEH. Bopnorpelinsie u
naposoorpeiinele  Komibl. [laporazoBele ycraHOBKH. KoOTIbI
HEIpPSIMOIO JIEUCTBUS U C HEBOASHBIMU TEIUIOHOCUTEISIMU.
KoTnbl Ha OTXOASIMX ra3ax TEXHOJOTMYECKMX YCTaHOBOK.
KoTubl, HCIIONB3YIOIUE TEIUIOTY TEXHOJIOTHYECKOTO IMPOAYKTA.

11

KorenbHble yCTaHOBKU U
obecrieueHne HaIeKHOCTH
paboThI IPEeTPHUATHSL.

[TaporenepaTopsl aTOMHbBIX cTaHUMi. OOwue ceedenuss o
SAO0EPHBIX PeaKmopax.

Llenuble  spepHble  peakuuu  jgeneHus.  KoapduuueHt
pa3MHOXKeHnsA. Pu3znka HEUTpOoHOB. Du3MKa pacIIMPEHHOIO
BOCIIPOM3BOJICTBA SIEPHOTO TOIINBA.

OHepreruyeckue peakropbl. Knaccudukanus naporeHepaTopos
ADC u ux ocobeHHocTu. ['eHepalnyst mapa B OJAHOKOHTYPHBIX
ADC. Bopa, XUIKHII MeTalT M ra3 Kak TPEIOIIHe Cpeabl
[IapOreHepaToOpoB. 'opu3oHTanbHBIE W BEPTUKAJIBHBIN
naporeHepaTopbl ABYXKOHTYpHBIX cxeM ADC. OcobeHHOCTH
BopHoro pexuma ADC. VmpaBieHHe peakTopoM. 3HAUEHUE
KOTEJIbHON yCTAHOBKHM B OOECIEUeHUH HaJAEKHOU paboTh
ITPOMBIIUIEHHBIX TPEANIPUATHIA.
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OCHOBHBIE YdKOHOMUYECKIE
OKAa3aTeIl KOTEIbHBIX
YCTaHOBOK.

OcHOBHBIE =~ JKOHOMHYECKHME  IIOKAa3aTeJd  CTPOMUTEIHCTBA,
DKCIUTyaTalldM M PEMOHTa KOTEJIbHBIX YCTAaHOBOK. AHaiIu3
COBPEMEHHOTO  COCTOSIHHS WM TEHACHIMM  pPa3BUTHUA
KOTJIOCTPOCHHUS.

OcHOBHbBIE HamnpaBiICHUS MOBBIIIEHUS SKOHOMUYHOCTU PaOOThI
KOTEIIbHBIX YCTAHOBOK, IIEPCIEKTUBBI PAa3BUTUA KOTEJIBHOU
TEXHUKH IIPOMBIIIJIEHHBIX MPEATIPUITHIA.

OcCHOBHBIE =~ DKOHOMHMYECKHME  IIOKA3aTeJIM  CTPOMUTENLCTBA,
JKCIUTyaTalldd WM  PEMOHTa  KOTEJIBHBIX YCTAHOBOK U
[IaporeHepaTopoB.




5.3J1abopaTopHble (HE MPETyCMOTPEHBI)

5.4.1 IlpakTuyeckue 3aHATHS (5 cemecTp)

Ne HaumenoBaHue pa3aeiia
Coaeprxanue pasiena
n/n JTUCIHUILINHBI
TexHOI0rnYeCKre CXEeMbl KOTEJIbHBIX YCTaHOBOK,
TexHonornueckue cxeMnul
1 paboTaronux Ha TBEPJOM, KHJIKOM U Ta3000pa3HOM
KOTEJIbHBIX YCTAaHOBOK TOIUIIBAX
TOC u ADC. ]
) TexHOIOTUYECKHE CXEMbI KOTEIbHBIX YCTAHOBOK,
paboTaIMIMX HA XKUIKOM U Ta3000pa3HOM TOILIHMBAX.
Knaccugukarus KoTenbHBIX TOIUIMB (Ta3000pa3Hoe U
3 JKHUJIKOE TOTUIMBO) U UX XUMUYECKHH COCTaB.
Knaccudukamms u cxembl N
Tertodusznyueckre CBOMCTBA KOTEIHHOTO TOILTUBA.
paclbUIMBaHUS KUIKOTO
TOILIMBA.
PacueTsl ropeHHst TBEPIIBIX, KUIKUX U Ta3000pa3HbIX
4 TOIUIMB. AHAIN3 PE3YJIbTATOB pacyeTa rOpPEHHs
TOILIUBA.
MarepuaiibHbIi,
TEMJIOBOH U o o
o MartepuanbHbIii W TEIJIOBOW OalaHC mporecca
5 DKCEPreTUYECKUN
. TOpPEHUs TOIUIHB.
OaJlaHChl KOTEIbHON
YCTaHOBKHU
5 Tonku A1 CKUTaHUS Coxuranue ra3000pa3HOro | >KUJIKOTO TOIUIMBA B
ra3oBOro TOILIMBA KOTEJILHOM arperare.
I'omorenHoe u N3yueHnne KOHCTPYKIUK COBPEMEHHBIX TOPEIOK AJIs
7 TeTEePOreHHOE TOPEHUE C’KHUTaHUs Ta30BoOro tomianBa. OcBoeHHE METOIUKHU
TOILTHUBA pacyeTra CMECUTENIbHOU ra30BOM TOPENKHU.
XapakTepucruka
Kraccudukanms ropenok yist ra30BOro TOILIHBA.
8 Ipornecca ropeHus . o
Pacuer nienTpo6exxHOi MexaHu4eCcKOr (hOPCYHKH.
TOILJINBA
Tomnku a1 CoKUTraHus
9 JKUJIKOTO U TBEPIOro Coxuranue raza COBMECTHO C IPYTUMH BUAAMHU
TOIJINBA TOIJINBA

5.4 2 IlpakTuveckue 3aHATHS (6 cemecTp)

| Ne ‘HanMeHOBa}me pa:«meﬂa‘

Conep:xanue pa3zjaena




n/n JTUCIHUTILINHBI

DNEMEHTHI U MaTepHaIbl
1 KOTJIOB. Y CIIOBHUS pabOTEI
IIOBEPXHOCTEN Harpesa.
OJeMeHTBl U MaTepUallbl
2 | xornoB. YcioBust paboThl
HIOBEPXHOCTEH Harpesa.

Pacuer mexannuyeckoi (POPCYHKH C paclbUTUBAIOIICH
cpenoii. Pacuer komOMHMpPOBaHHON (DOPCYHKH

[IpuHUKIIBI KOMITOHOBKH ITOBEPXHOCTEW HAarpeBa Mo Xoay
MPOAYKTOB CrOPAHUS.

TemnoBbie MMOBCPOUYHBIC PACUYCThI KOHBCKTUBHBIX
2JIEMEHTOB KOTJa. PacueTnl TemiooOMeHa B TONKE KOTJIa
TexHojoruueckas cxema KOTEIbHOM ¢ MMapOBbIMHU U

3 BO,I[OFpCI;'IHBIMH KOTJIaMHU. Bbmaqa PaCUYCTHOT'O 3a/laHUAA.

KontponbHas padora «TemnnoBoii 6ananc KOTEIbHOTO
arperaray.

TemoBoii 6ananc KoTia. DKCEpreTuYecKuii 0anaHc
KOTEJILHOTO arperata. Pacuer moyie3Horo
TCIUIOBOCIIPUATHA U MOTCPH TCIIJIOTHI KOTCJIbHBIM
arperatoM. PacyeTHoe ucciieioBaHHE BIMSHUS OTACIbHBIX
(baKTOpOB Ha NMOTCpH TCIJIOTHI KOTCJIILHBIM arperaramMm u €ro
KIIAI.

PacueT ci10:)KHOTr0 TEmI000MeHa B 3JIEMEHTAaX KOTEIbHOIO
arperara.

TemnooOMmeH B
3JICMEHTAaX KOTJa.
Tennosoii u

4 | KOHCTPYKTUBHBII
pacyeTsl KOTJa.

KoHCTpyKTHBHBIN U TOBEPOYHBIN pacyeThl BOJSHOIO
HKOHOMal3€epa ¥ BO3AYIIHOIO IOOTpeBaTeNIsl KOTJIA.

5 Metoauka pacuera ra3000pa3HbIX TOKCHUHBIX BEIOPOCOB
KOTEJIbHBIM arperaToM.

MeTtoauKka TEeII0BOTO pacucTa TOIIKH.

AspoauHamMuka

ra3oBO3JYIIHOTO TPAKTa. | APPOJMHAMUYECKUE U TUJIPABIMYECKHUE PACUEThI KOTJIA.
6 AsponHaAMUYECKU KoOHCTpYKTHBHBIN 1 TOBEPOUYHBIE pacyeT

pacyeT KoTiia raporneperpeBaTes KoTa.

KypcoBoe npoekTnpoBanne, KypcoBoii poeKkT

5_cemecTp
1. TennmoBo#i pacueT maporeHeparopa.

2. TexHHUYECKUH pacyeT KOTeIbHON

KypcoBoii npoekt (paboTa) BKIItOYaeT B ce0s1 pacueT TEIUIOBBIX HArPY30K Ul KaX10To MoTpeduTens
TEIUI0ThI, BEIYHUCIEHHE FOJIOBOTO PAacXo/a TEIUIOTHI Ui BceX nmoTpeduTeneit (rpaduueckiuM U pacueTHBIM
CIOcOo0OM), pacyeT U MOCTPOCHUE TPaPUKOB TEMIIEPATYP U PACX0JI0B CETEBON BOJIbI, pa3paboTKy
MPUHIMITUATIBHOW CXeMbl CUCTEMBI TETIJIOCHA0KEHMSI, pacueT peryaupoBaHus OTIYCKa TEIUIOTHI s
CHCTEM OTOIUICHHUS KUJIBIX U OOIIECTBEHHBIX 3aHUH, ONpe/ieJIeHHe OCHOBHBIX TIOKa3aTesiel KauecTBa
noTpebIeHUs TEMJIOBOM SHEPTUH, pacueT MECTHOT'O MOJIPETYIMPOBAHUS OTITYCKA TEIUIOTHI Il CUCTEM
ropsiuero BOAOCHAO0KEHHUS IS )KUJIBIX U OOIECTBEHHBIX 37aHUH, ONpeIeTIeHUEe PAacX0/10B CETEBOW BOJIBI
B IIOJJAIOIEM M 0OpPaTHOM TpyOOIPOBOE TEIIOBON CETH, BBIYUCIEHNE CPEIHEB3BELIEHHOM
TeMIIepaTypbl CETEeBOW BOJIbI B 00paTHOM TPyOONPOBOE TEIMIOBOM CETH, THAPABINYECKUNA pacyeT
BOJSIHOM TEIUIOBOM CETH U MOCTPOEHHE MbE30METPUUYECKOT0 rpaduka (pacyeTHbIN U JETHUH PEXUM
paboThI), BBIOOD CETEBBIX U MOANMUTOYHBIX HACOCOB, ONpeieeHNne a0COTIOTHBIX U YAETIbHBIX 3aTpaT Ha



TPaHCIOPTUPOBKY TEIJIOHOCUTENS. ['paduueckuii MaTepuali — cxema TeII0BOro MyHKTa KUJIOTro
MHUKpOpaiioHa, TeMIlepaTypHble rpaduku U rpaguKu pacxo/ia CETEBON BOJIbI, THE30METPUUYECKHIA TpaduK
U CXE€Ma CHUCTEMBbI TeTNTIOCHA0XKEHHUSI )KUII0T0 MUKpOpaiioHa.

6. CamocrosiTesibHasi padoTa Mo AMCUMILINHE

6.1 Borpochl 17151 caMOCTOSITEJILHOI0 H3y4YeHus (5 cemecTp)

13?1 TeMbl 1J151 CAMOCTOATEIBHOI0 H3YYCHHU S
[TporpamMMbl pa3BUTHS U 3aKOHOJATEIbHBIE aKThI TpaBUTENbCTBA PO B obnacTu
SHEPIreTHKHU U TOILUTMBHO-YHEpreTnueckor 0a3bl cTpanbl. [Lman 'ODJIPO. Bompocsr
1 HPKOHOMHUU TOIIUBHO-3HEepreTuueckux pecypcon. Poas TOC u ADC B ynoBiaeTBopeHUN
noTpeOHOCTEH CTpaHbl B 3JIEKTPUUYECKON M TEIUIOBOM 3Heprur. OCHOBHbIE TEHICHIIMU
pazsutusg TOC
2 XapakTepuCTUKa U OOLI1E TEXHOJOTHUECKUE CXEMbI KOTEJIbHBIX YCTAHOBOK

IPOMBIIUIEHHBIX TPEANPUATHI.

Knaccugukarus napoBbix KOTiI0B U 06sact ux npuMeHeHus. 'OCTsI Ha KOTJIBI.

3 DHepreTudyeckue KOTibl, BBIITYCKaeMbIe OTEUECTBEHHBIMU 3aBoiaMu P®. MupoBoii onbIT
KOTEJIBHOT'O IIPOU3BOJICTBA.

CocraB razoo0pasnoro tommsa. Kinaccudukanus roprounx razon. Temnopusudeckne
CBOMCTBA ra3000pa3HOro TOIJIMBA.

TonnuBo KoTenbHBIX YCcTaHOBOK. JKunakoe Tomauso (Ma3yt). Knaccudukaius Ma3yTos.
5 Tennodusnueckue cBoiicTBa Ma3yToB. OCOOEHHOCTH U MPUHLUIIBI OPraHU3ALIH
CKMTaHUs )KMJIKOTO TOIIJIMBA.

Bunp! TBepabIX TOIIMB (Yroib, Topd). CocTaB TBEpOro TOIUIMBA U €T0

6 Tertogu3nIecKkue cBoiicTBa. [loaroToBKa K CXKUTraHHIO TBEPIOTO TOILIMBA: TPAHCIIOPT,
pasrpyska, XpaHEHHeE, [101a4a K KOTIIY.

Opranudeckoe U si16pHOE TOIUINBO. TOIUIMBHBIE PECYPCHI U TOINIMBHO-3HEPT€TUYECKUI
7 Oananc PO.

DneMEHTAapHBIA COCTaB TOIUIMBA. PacyeTHBIE MacChl TOIUIMBA.

Marepuanbsublii  OanmaHc mpouecca ropenus. Koapouuuentsl pacxoma (u30bITKa)
8 Bo3ayxa. OnpezeneHue pacxojia KHCIopoda M Bo3ayxa i ropeHus. CoctaB U o0beM
IPOAYKTOB cropanusi. OCHOBHOE ypaBHEHUE T'OPEHUS.

Knaccugukarus, XapakTepuUCTUKM U TIOKa3aTeld TOMOK Ui CXKHUraHWs TOILUIUB.
Coxuranue ra3oBoro TOIUIMBA, TBEPJIOTO TOIUIMBA U Ma3yTa.

6.2 Bonipochl 1 caMoOCTOSITEILHOTO H3y4eHust (6 cemectp)

lij‘i[ Tembl 17151 CAMOCTOATEIBLHOI0 H3YYCHUS

1 OCOOEHHOCTH CHKUTAHUS )KUKOTO TOIIMBa. MexaHu3Mm mnporecca. CriocoObl paciblUTNBaHUS
JKUJIKOTO TOIUIMBA. TONKM I CKUTaHUS KUIKOTO TOIUINBA U X XAPAKTEPUCTHKHU.

2 CpaBHUTENBHBIN aHATIN3 PA3JIMYHBIX TOIOK.

PerynupoBanue ropeHust Ipy CKUTAHUU KHUJIKOTO, TBEPJOTO U ra3000pa3HOro TOIIMBA.

3 Metoauka pacyera TernaooOMeHa B Tornke. JIyducTsiit TeIoo0MeH B ra30Xx0Aax KoTia.
TemiooOMeH B MogypaadallMOHHBIX U KOHBEKTUBHBIX TOBEPXHOCTSIX Harpena.
WuTeHcudukanys paagaioHHOTO M KOHBEKTUBHOTO TEMJI000MeHa B JIEMEHTaxX KOTJIA.

4 Pacnipenenenvie TemIoBOCIPUATUI MEXAY NOBEPXHOCTAMHM HAarpeBa. TexHHUKO-
HKOHOMHMYECKHUI BHIOOD OXJIaXIEHUS ra30B B KOTJIE.




I'maponuHamuka BOJOTPENHBIX KOTIOB, SKOHOMAa3epoB U naponeperpesareneil. [lopsaox
S) TUAPABIMYECKOrO pacyeTa KOTJIOB C €CTECTBEHHOU U IIPUHYIUTEIbHON LUPKYIISALHCH.
I'mapaBinyeckuil pacuer KoTia.

Boga xak ucxoqHoe TEXHOJIIOTHUECKOE ChIPbE JJIs1 KOTEIbHOM YCTaHOBKH, TEIIJIOHOCUTEID U
6 OXJIaXKAAro1Iast cpeja JUisl TeII0-TeXHOJIOTHYECKHX arperaToB MPOMIPEANPUITHH.
IToxazarenu kauecTBa Bojbl. CocTaBbl IPUPOAHBIX BOJ. TpeOoBaHUS K NUTATEILHON BOJE.

Bonnblii pexxum koTioB. Ctynenuaroe ucnapenue. [IpoayBka B kotiax. 3agauv BOJHOTO
pexxuma. BonHelii pexxum 6apabaHHBIX KOTIOB. MeTo bl BEIBOA TPUMECEH U3 IUKIIA Ha
TOC. Boanblii peXrM NPSIMOTOYHBIX KOTJIOB. be3HaKUITHBIN BOIHBIN pekUM OapabaHHBIX
koTsI0B. CoJieBOii OasaHC nuKia ¢ 6apabaHHBIM M TPSIMOTOYHBIM MAPOBBIM KOTJIOM.

TexHUYeCKOoe OCBHIETEILCTBOBAHUE KOTJIOB.
8 JupexTuBHBIE MaTepUaIbl MO SKCIUTyaTaluu KoTioB. OXxpaHa Tpyja rnpu padote B
KOTEJIbHBIX.

OCHOBHBIC HaIlpaBJICHHA IMOBBIIICHHWA S9KOHOMWYHOCTHU pa6OTbI KOTCJIbHBIX YCTaHOBOK,
IEPCIICKTUBEI pa3BUTHUA KOTEJIBLHON TEXHUKH ITPOMBIIIJICHHBIX HpeHHpHHTHﬁ.
OCHOBHBIC YJKOHOMHUYECKHE ITI0KA3aTCIIN CTPOUTCIILCTBA, SKCILUTyaTalluu U pCMOHTA
KOTCJIBHBIX YCTAHOBOK M IIaPOIr€HEPATOPOB.

YueOHO-MeTOANYECKOE O0ecTIeYeHHe CAMOCTOSITEIbHOIH padoThl

1. [TaporenepaTopsl MPOU3BOIUTENBHOCTHIO 2,5...25 T/4 [DAeKTpOHHBIN pecypc]: METOaNYeCKHe
YKa3aHHUs K BBIIIOJIHEHUIO KYpPCOBOT'O MPOEKTA 110 AUCLUILINHE «]'eHepaTopsl Tela 1 aBTOHOMHOE
TeII0CHAOKEHUEey» [Tl CTY/ICHTOB OakaliaBpuaTa O4HON (GOpMbI 00YUEeHHsI HAIIPABJICHUS MOATOTOBKH
08.03.01 CtpoutenscTBo/ — DIEKTPOH.TEKCTOBBIE JaHHbIe.— M.: MOCKOBCKHI TOCY1apCTBEHHBIN
crpoutenbHblid yHuBepcutet, 9bC ACB, 2016.— 48 ¢.— Pexxum nocryna:
http://www.iprbookshop.ru/62626.html.— 3BC «IPRbooks»

2. OCHOBBI pacyeTa YHEPTeTHUECKUX YCTAaHOBOK [ DJIeKTpoHHBIN pecypc]: npaktukym/ Cepoun B.I1.,
Meneunn B.B. — DnekTpon.TekcToBbie nanHbie.— CtaBponois: CeBepo-KaBkaszckuil GenepanbHblii
yauBepcurert, 2016.— 102 ¢.— Pexxum nocryna: http://www.iprbookshop.ru/66104.html.— DB5C
«IPRbooks» http://www.iprbookshop.ru/65620.html.— SbC «IPRbooks»

3. Cannesuu B.1. biouHo-mMoaynbHas BoJgorpeiiHas KoTelbHas [ DIEKTPOHHBIN pecypc]: mpakTHUecKoe
nocobue/ Cannesud B.M1.— DnextpoH.TekcToBbIe JaHHbIe.— MuHCK: TerpaCuctemc, 2013.— 64 ¢.—
Pexum noctyna: http:// www.iprbookshop.ru/28055.html.— 3bC «IPRbooks»

4. I'ybapes A.B. ITapoTtemioreHepupyroye YCTaHOBKY MPOMBIIIJIEHHBIX MPEANPUIATUH [ DIEKTPOHHBIH
pecypc]: yuedHoe nocobue a1 By3oB/ ['ybapeB A.B.— DiekTpoH.TeKCTOBBIE JaHHBIE.— benropo:
benropoackuii rocyiapcTBeHHbIN TexHOJIOrndeckuil ynusepcurer um. B.I'. lllyxosa, O5C ACB,
2013.— 240 c.— Pexum moctymna: http://www.iprbookshop.ru/28379.html.— DBC «IPRbooks»

7. OueHOYHBIE CpeACTBA

7.1. Bonpocsl k nepBoii pyoeskHoii arrectamun (5 cemectp)

1. MecTo 1 poJib KOTENbHBIX YCTAHOBOK B CUCTEMAaX SHEProX03aiCTBa MPOMBIIUICHHBIX MTPEIIPUATHIH.
2. CoBpeMEeHHOE COCTOSTHHE KOTIIOCTPOSHHS JUTSI HY KT IPOMBIIIJICHHOH TETUIO3HEPTETHKH.

3. CocrostHME M MTEPCIIEKTUBBI Pa3BUTHS SHEPreTUKU B PD.

4. Pons TOC B ynoBIE€TBOPEHUH OTPEOHOCTEN CTpaHbl B AJIEKTPUUECKON U TETNIOBOM SHEPTHH.

5. Pons ADC B ynoBieTBOpeHHH MOTPEOHOCTEH CTPaHbI B AJIEKTPUYECKON M TEIUIOBOW YHEPTUH.

6. OcHoBHBIE TeHAeHIIUH pa3BuTHs TOC.

7. IloHATHE KOTENIbHAs YCTAHOBKA U €€ COCTABJISIOLINE.

8. lcTouHMKYM HEPTUH UTS KOTJIOB IIPOMBIIUICHHBIX TPEATIPHSTHH.

9. Knnaccudukanusi HICTOYHUKOB YHEPTUU KOTEIbHBIX arperaTos.



10. IlpupoaHbIe ¥ NCKYCCTBEHHBIC TOTUIHBA.

11. TenioBbIe OTXO/BI TEIIOTEXHOJIOTMUECKUX MPOIIECCOB.

12. ITpomsbliiIeHHbIE U OBITOBBIE OTXO/IbI IIPU MPOU3BOJCTBE AIEKTPUUECKON U TEIIOBOM SHEPIUU.

13. Koren kak UCTOYHUK 3arps3HEHHsS OKPYKAIOMIEH cpeIbl.

14. O6ue TeXHOIOTNYECKNE CXEMbI KOTEIbHBIX YCTAHOBOK MPOMBIIIUIEHHBIX TPEITPUATHI.

15. CxeMbl 1 OCHOBHBIE IIPOLIECCHI IPOU3BOACTBA M1apa, BOABI U IPYIMX TEIUIOHOCUTEIEH B KOTIaX.

16. Obmee ypaBHEHHE TEIIOBOTO OajaHca KOTJa.

17. Ha3znaueHue TEIIOBOTO M 9KCEPreTHUECKOro OalaHCOB KOTEIBHOTO arperara.

18. Ha3znauenue MaTepuajibHOro 6anaHca npolecca ropeHust TOIJIMBaA.

19. Pacuet TeopeTHueCKu HEOOXOJMMOI0 U J€MCTBUTENILHOTO PACXOA0B BO3/1yXa Ha C)KMIaHUE TOILIMBA.
20. Pacuer BBIX0/1a U COCTaBa MPOAYKTOB TOPCHHUSI TOTUIHBA.

21. MatepuaiibHble OalaHChl pab0YMX BEIIECTB B KOTEIHLHOM arperare.

22. O6miee ypaBHEHHE TEIIOBOTO M 9KCEPreTHUECKOro Oajanca KoTJa.

23. Pacnonaraemas 1 MoJIe3HO 3aTpayeHHas TEIUIOTA.

24. Tlotepu TEIIOTHI B KOTEJILHOM almapaTre M UX ONpeieiicHHeE.

25. TemnoBoii KIIJ koTia.

26. CamormniotpeOnenue sHepruu u sHepreTudeckuii KI1J] koTenbHO#M yCTaHOBKH.

27. DKcepreTuyecKkuii 0ajgaHc KOTJa.

28. Dkcepreruueckuit u KI1/] xotna.

29. IlyTu cHI>KEHUS TOTePh TETJIOTHI

30. TenmoBoit u skceprerrueckuit KI1/] xormna.

31. BausiHue Harpy3ku KoTenpHOro arperata Ha teruioBoi KII/I.

32. [IpuHIMTIATBHBIE CXEMBI TAPOTYPOUHHOMN AJIEKTPOCTAHIIMU Ha OPTaHUYECKOM TOTIIIMBE.

33. [IpyHUIMNMaTBHBIE CXEMbI TAPOTYPOUHHON 3JIEKTPOCTAHLIUH HA SIIEPHOM TOILIUBE.

34. KotenpHble YCTAaHOBKM MPOMBINIICHHBIX MPEANPHITHA M OOBEKTOB JKHIUIIHO-KOMMYHAIBHOTO
xo3siictBa  (OKKX) Kkak »31eMeHTbl TEeIUIOTEXHOJIOIMYECKMX CHUCTEM IPOU3BOJCTBAa TEIUIOBOW H
JIEKTPUYECKON SHEPIUH.

35. MecTo KOTeIbHOM YCTaHOBKU U ITaporeneparopa B TexHojoruueckoi cxeme TOC u ADC.

36. CxeMbl KOTEIIbHOW YCTAHOBKH B KOMILIEKCE CO BCIIOMOTATEIIEHBIM 000Dy I0OBaHHEM.

37. Cxembl NapOreHepaTOPHOM YCTAaHOBKHM B KOMIUIEKCE CO BCIIOMOTaTeIbHBIM 000PY10BaHHEM.

38. CxeMmbl TeHepaluy rnapa u XapakTepHCTHKA MPOLIECCOB TeHEPALINH.

39. OcoOeHHOCTH M KOHCTPYKTMBHOE O(OpMJIEHHE NApOBBIX KOTJIOB MPSIMOTOYHOIO AEHUCTBUS, C
€CTECTBEHHON LUPKYJIALUEH.

40. OcoOeHHOCTH U KOHCTPYKTHBHOE O(GOPMIICHME MAapOBBIX KOTJIOB MPSIMOTOYHOIO AEUCTBUS, C
MIPUHYIATEIBHON HUPKYJISLUEH.

41. XapakTepHCcTHKa IOBEPXHOCTEH HarpeBa U UX KOMIIOHOBKA.

42. TTapoBOASIHOM, TOTUTMBHBIN, Ta30BbIM M BO3MYIIHBINA TpakThl. Kiaccudukanms mapoBBIX KOTIOB H
00JIaCTH UX IPUMEHEHHUSL.

43. DHepreTUIecKnue KOTIbI, BEITYCKAEMbIE OTEUECTBEHHBIMH 3aBOIaMHU

44. CocraB razoobpasznHoro TtomiauBa. Knaccuukaius roprouux razoB. Temnodusmueckne CBONHCTBa
ra3o00pa3HoOro TOMIUBA.

45. Pa3BeTBlIEHHBIE LIETTHBIE PEaKIUH MPH CKUTAaHUU Ia3000pa3HOro TOILIMBA.

46. T'oproune >JIeMEHTHI TOILJIMB U OCHOBHBIE PEAKIIHH.

47. CocTaB IPOJYKTOB CTOPaHMsl, TEOPETUUECKUE U pealibHbIe 00bEMBI.

48. TToAroToBKa K CKUTAHUIO Ta30BOTO TOIUIMBA: TPAHCIIOPT, XpaHEHHE, TIOJI0TPEB.

49. TIpyHIMIIBI OpraHU3aMK CKUTaHUS ra3000pa3HOro TOILIMBA.

50. OcoOeHHOCTH CKUTaHHS Ta3000pa3HBIX TOIUIMB C BBICOKOW M HU3KOHW TETUIOTON CTOpPaHWSL.

51. OcobeHHOCTH M XapaKTepUCTUKU (akena npu JUPPY3MOHHOM, KUHETHYECKOM U AU(Py3noHHO-
KHHETHYECKOM MPHUHITUITAX OPTaHU3aINN C)KUTAHUS TOTUIHBA.

52. YCTOHYMBOCTH TOPEHHUS Ta30BOT0 TOIIIIMBA.

53. Crabunu3anus TOpeHHs TOTUINBA.

54. Knaccudukaius ra3oBblX ropesnok. Ilpumepsl ra3oBbIX TOpeNoK, peanu3yromux AudQy3noHHBIH,
KHHETHYeCKUH 1 1] )y3nOHHO-KMHETHIECKUH TIPUHIIAIIBI CYKUTAHHS TOTUIHBA.

55. OxpaHa Tpy/a Opu CKUTAHUU Ta30BOI'0 TOIUIMBA.

56. Opranuzanus cxxuranus ra3oB. Jnddy3noHHOE 1 KHHETHYIECKOE TOPEHHE.



57
58
59

. JlJamuHapHBI 1 TYpOYJICHTHBIN (DaKebl.
. CphIB, OTPBIB ¥ POCKOK TIaMeHU. M3mydeHue razoBoro (akena.
. OCHOBBI METOMKH pacyeTa ra30BbIX TOPEIIOK.

Oo0pa3en OusteTa K nepBoi pyde:xkHoil arrecTauuu 1o AucuuIviuHe «KorejibHbIe YCTAHOBKH M
naporeneparopbl» (5 cemectp)

I'PO3HEHCKUI IT'OCYIAPCTBEHHBII HEDGTSIHOW TEXHUYECKUI YHUBEPCUTET
UHCTUTYT DHEPT'ETHUKH
KADE/IPA "TEIVIOTEXHUKA U ITH/[PABJIMKA"

Buaer Ne 1

IlepBas pyOexkHAs aTTECTALN

Hucnumimna: «KoTejbHble yCTAHOBKY U MAPOreHepaToOpbh)

MecTo KOTeNbHOM YCTaHOBKH U MaporeHeparopa B TexHosorunyeckoit cxeme TOC nu ADC.

N

[TpuHIMNHAIBHBIE CXeMbI TapOTYPOMHHON 3JIEKTPOCTAHIIMH HA OPTaHMYECKOM TOIUIHBE.

TennoBoi u skceprerndeckuit KIIJI kotna.

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

O©CoO~NO O WDN PP
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11
12
13
14

Bonpockl kKo BTOpoii pydexkHoii arTectammmu (5 cemectp)

. Kuzaxoe TominBo (Ma3yT) Isl KOTEIbHBIX YCTAHOBOK.

. Knaccugukanus mazyros. Temnogpusndyeckue cBoWCTBa Ma3yTOB.

. OCOOEHHOCTH ¥ MPUHLIUIIBI OPTaHU3AIMH CKUTAHHS KHUJIKOTO TOTUTHBA.

. OCOOGEHHOCTH CIKUTaHUS JKUAKOTO TOIUIHBA.

. Mexanusm npouecca. CriocoObl pacrbUIMBaHUS KUIKOTO TOILUIUBA.

. Tonku a5 cKUraHust )KUAKOTO TOIUIMBA M UX XapaKTEPUCTUKH.

. Knaccugukamuss  croeBbIX TOIIOK.

. XapakTepuUCTUKU TIpolLecca TIOPEeHUs TOILIMBA.

. Mexannueckue popcyHKH, POPCYHKHU € paclbUIMBAIOIIEH Cpejoi, KOMOMHUPOBaHHbIE (POPCYHKH.

. CDaKTopr, BJIMAIONIUC HAa PAaCHblI TOIIJIMBA B (I)OpCYHKaX.

. KomOGun1npoBaHue razo-ma3yTHbIE TOPEIKU KOTIIOB.

. Knaccudukanus u cxembl paciblIMBaHUs KUJIKOTO TOIIJIMBA.

. KoncTpykuuu ma3ytHsix GpopcyHok. Ma3yTHble, KOMOMHUPOBAHHBIE TOPEIIKH.

. OKCIUTyaTaust ¥ pexuMbl paboThl: 0OCOOEHHOCTH CKUTAHUS CEPHUCTBIX Ma3yTOB, Majble U30BITKU

BO3yXa, UCIIOJIBb30BAHUC MPHUCATO0K, PCHUPKYJIAHA Ira30B.

15

. [IpenoTBpaiieHre BpeAHbIX BBIOpOCOB. Bompock! skcrulyatanu M oxpaHa TpyAa NMPH CKUTAHUU

KHUIKOT'O TOIIJIMBA.

16.
17.
18.
19.
20.
21.
22,
23.
24,
25.

Buns! TBepabIX TOMMB (yroib, Topd). CocTaB TBEpAOTO TOIUIMBA U €T0 TEIIOPHU3NUECKUE CBOICTRA.
[ToaroroBka K CKUTaHUIO TBEPAOIO TOIIMBA: TPAHCIIOPT, pa3rpy3ka, XpaHeHHe, 1oJja4ya K KOTIy.
[TpuHIMNMATBHBIE CXEMbI CKUTaHHs TBEPJIOTO TOTLINBA.

Tonku 15 ckUraHusi TBEPAOTO TOIJIMBA B IUIOTHOM CJIOE.

Knaccugukanus cnoco60B CKUraHust TBEPAOTO TOIUIMBA B TOMKAaX KOTEJIbHBIX arperaTos.
MexaHuyeckre TONKH € HEMHbIMU PelIeTKaMu.

Coxuranue TBEpIOTo TOIUIMBA B KUIIAIIEM cioe. Cl10eBOe CKUTaHUE TOTUINBA.

CtpyKTypa ropsiiero ciost TBEpA0ro TOIINBA.

XapakTepUCTUKH ITpoLiecca TOPEHNUs. XapaKTEpUCTUKHU CIIOEBBIX TOIIOK M OCHOBBI UX pacueTa.

Tonku ans gakenbHOro CXKUTraHus yroiabHOW MbUIM. CXKUraHue TBEPAOro TOIUIMBA B MBLIEBUIHOM

COCTOSAHHH.

26
27

. HI/IKHOHHBIG H BUXPCBLIC TOIIKH.

. Tonku ¢ TBCPABbIM U KUAKUM HIJIAKOYAAJICHUCM.



28. 'openku I COKUTAaHHSI TBEPAOTO MBUIEBUAHOTO TOILUIHBA.
29. CxeMbl pactoI0kKeHUs TOPEJIOK B TOIIKE.

30. Tonku 11 C)KUTAHUS YTOJIBHOM NBUIM C IPaHYJIMPOBAHHBIM IIJIAKOY1aJIE€HUEM.

31. BausiHue BIIQXKHOCTH, 30JbHOCTH, BBIXO/A JIETYYHX M TEIJIOTHI CTOPAHMS TOIUIMBA HA KOHCTPYKIHIO
TOIOYHOM KaMephbl.

32. MaremaTHruecKkasi MOZeNIb TOPEHHsSI YTOJbHON TBUIH.

33. Be100op u pacueTHbIE XapaKTEPUCTUKU TOIOK JUIsl CKUTAHUS YTOJIbHOM MbLIH.

34. Cymika u pa3MoJl TOIUIMBA, OCHOBHBIE CUCTEMBI MTBLICTIPUTOTOBICHUs. CyIKa TBIMOBBIMHU ra3aMHu.

35. CBoJiCTBa U XapaKTEPUCTUKU YroJIbHOH MbUIM. 3aKOHOMEPHOCTH pa3MoJa.

36. CxeMbl IbUIETTPUTOTOBIEHHS. BBIOOp ONTUMaNbHOMN CTEeNeHu pa3MoJa TOIINBA.

37. OcHoBHBIE TpeOoBaHUs MpaBWwI TexHHYeckod skcruryaranuu (I1TD) mbUIEIPUTOTOBUTEIHHBIX
YCTaHOBOK.

38. BnusiHre XapakTepUCTUK TOILIMBA HA BBIOOP CUCTEMBI IMBUICHPUTOTOBIICHHUS.

39. MenbHuIb! A5 pa3MoJia TOIUIMBA UX KOHCTPYKIUM: 11apoBas OapabaHHasi MEIbHULIA.

40. MenbHUIIBI 17151 pa3MoJia TOIUIMBA MX KOHCTPYKILMH: IIAPOBAast U BAJIIKOBAsi CPETHEXOAHBIC MEIbHHULIBI
41. MenpHunpl Ui pa3Molia TOIUIMBA HX KOHCTPYKLMH: OBICTPOXOJHAs MOJIOTKOBas MeEJbHMIIA,
MEJIbHUI[a—BEHTHIISTOP.

42. TIpuieyroabHbIE TOPENIKU U UX pacnonoxenue. CKOpoCTH EPBUYHOIO U BTOPUYHOTO BO3IYyXA.

43. Bo3ayniHbIi TETUIOBOM OalaHC MBLUICCUCTEMEI.

44, Opranu3zanys cKUraiusi TBeporo tomiausa. Ctaauu ropeHus.

45. BriusitHue BIaKHOCTH, 30JIbHOCTH U BBIXOZA JIETYYUX Ha MPOLECC TOPECHHUS.

46. I'openue B cioe, (hakene, BUXpe, KUTIAIIEM CJI0€.

47. Ilytn uHTEHCU(PUKALIMH C)KUTAHUS TBEPAOIO TOILIMBA.

48. Boipocsl 0XpaHbl TpyJa MpH paboTe KOTENbHBIX YCTAHOBOK Ha TBEPOM TOILIMBE.

49. OcCOOCHHOCTH W OpTaHU3alHs CKUTAHUS PA3JIMIHBIX MPOMBIIUIEHHBIX OTXO/I0B- T'a30BbIX, KHIKAX H
TBEPJIBIX.

50. CpaBHUTEIBHBIN aHAIN3 PA3IMYHBIX TOIOK.

51. PerynupoBanue ropeHust pu COKUTaHUU SKUJKOTO, TBEPAOI0 M ra3000pa3HOro TOIUIMBA.

52. Bonpocsl oXxpaHbl Tpy/a MPH SKCIUTYaTalluy MBUICYTOIbHBIX TOTIOK.

53. TemmoBele CXeMBI KOTEJIbHBIX arperarTros, pa6OTaIOH_[I/IX Ha rase, Ma3yTe, TBEpAOM IIbUICBUIHOM
TOIINIMBC, OTXOAAIIUX I'a3aX TCXHOJIOTMUCCKHUX arpe€raTosB.

54. IIpyHIMT KOMITIOHOBKY MTOBEPXHOCTEH Harpena 1o Xoy IpoJyKTOB CTOpaHUsl.

55. TTapoobOpa3syrolue NoBEpXHOCTH HArpeBa.

56. KoHCTpykuMH TONOYHBIX 3KpaHOB. CXeMbl BKJIIOUEHMs MaHeNeH 3KpaHOB, YCIOBHUA UX PAOOTHI
MeTo/1b1 TOBBIIIIEHNE HAIE)KHOCTH TOMOYHBIX SKPAHOB.

57. KoHBEeKTHBHBIE HCHApUTENbHbIE MOBEPXHOCTH HAarpeBa M IMapoleperpeBaTeiy; paJuallMoOHHbIE U
IIMPMOBBIE MTAPOTIEPErPeBaTENIN YCIOBUS pabOThI MeTasIa TpYO.

58. KomrnoHoBKa maporneperpeBareseil, BIUsSHIE Ha Hee MapaMeTpoB Mapa U XapaKTePUCTHK TOILIHMBA.
59. TlapomeperpeBaTenu KOTJIOB M CXEMBl WX BKJIIOUEHHS B Ta30BBIA TPakT.MeTOIbl PEryIHpOBaHUS
TeMIIepaTyphl eperpesa napa.

60. YyryHHblE W CTaJbHBIE BOJSHBIE SKOHOMAaW3ephl KOTIOB M WX BKIIOYEHHE B NHUTATEIbHBIC
MarucTpaiu: TUIbI, KOHCTPYKIIMS, KOMIIOHOBKA, paclpeielieHne TeMIepaTypHbIX HallOPOB.

61. PexymepaTMBHBIE W pPEreHEPATHBHBIC BO3IYIIHBIE TOAOTpEBATEN. |EXHUKO-DKOHOMHYECKHE
IpeJiesibl MoJI0rpeBa BO3/1yXa BOJIbI, Ta3a.

62. Hu3ko- 1 BBICOKOTEMITEpaTypHasi KOPPO3HH TIOBEPXHOCTEH HarpeBa M METOJbl MX YMEHbIICHHS. 63.
Mexanusm o0pa3oBaHHs OTJIOKeHHH. OuHMcTKa MOBepXHOCTeH HarpeBa. AOpasuBHBIH H3HOC
ITOBEPXHOCTEN Harpesa.

64. HaznaueHue orpaxJieHuii ra30Xxo0B KOTJa U TpeOOBaHU K HUM.

65. Konctpyknmn oOMypoBOK OCHOBHI pacueTa. HazHaueHue 1 KOHCTPYKIIMHU KapKaca.

66. YcnoBusi paboThl MeTa/ula KOTJIOB, pacueT Ha IMPOYHOCTb. ODKCIUTYyaTallMOHHBIM KOHTpPOJb 32
METaIIOM.

67. XapakTepHCTUKa TEIJIOBOM CXeMbI: TEIJIOBOCIIPHUITHS B UCIIAPUTEIBHOM CUCTEMe, SKOHOMai3epe U
naporieperpeBarerne.



68. YcnoBus onTUMH3ALUU TEIUIOBOM cXeMbl KoTia. TemmnepaTypa MpOAyKTOB CTOpPAaHUS Ha BBIXOJE U3
TOTIKH U TEMIIepaTypa yXOISIIUX I'a30B.

69. Ilpumepbl TEIOBOM CXEMBI KOTJIOB C €CTECTBEHHOHN MUPKYJSAINCH U MPUHYIUTEIHHBIM JBHKEHUEM
pabodero Tena.

70. ITonsitue 06 sHEpreTHYecKOM TorutiBe. OpraHnyeckoe U SAEPHOE TOTUIUBO.

71. TonMBHBIE peCypChl U TOIUIMBHO-dHEpreTndeckuii 6ananc PO.

72. DneMeHTapHbIl COCTaB SHEPreTHdYeckoro ToluiMBa. PacdeTHsle Maccel TomiuBa. Ilepecuer
3JIEMEHTAPHOT'0 COCTaBa C OHON MacChl Ha JPYTYIO.

73. OCHOBHBIE XapaKTEPUCTUKH FOprOYel MacChl SHEPreTUYECKOro ToIuIMBa. TernoTa cropanus TOIUIMBA
U METOJIbl €€ ONPEICICHMS.

74. MexaHu3M C)KMIaHus TBEPJOr0, ra30BOr0 U KHUAKOTO TOIUIMBA.

75. VYcnoBHoe TomnuBOo. Beixon neryunx BemiectB. CBoiicTBa TBEpIOro TrOpHOYEro OCTaTKa
HHEPIreTUYECKOT0 TOILIUBA.

76. XapakTepUCTUKM OajulacTa 3HEPreTMYECKOro TOIUIMBA. 30ja, LUIAK, OYaroBble OCTaTKH, HX
XUMUYECKHI COCTaB, TEMIEPATYPHbIE XapaKTePUCTHKH.

77. BnaxsHocTb TomiuBa 3Hepreruueckoro tomiausa. ConepxaHue cepbl B ToruiuBe. llpuBeneHHble
BJIQKHOCTB, 30JIbHOCTbD, KaK XapaKTEPUCTHKH SHEPreTUIECKON [IEHHOCTH TOIINBA.

78. Knaccudukanus 1 MapKHMpOBKa 3HEPreTUYECKOI0 TOILIMBA.

79. MarepuanbHbIi 6ananc mporecca roperus. Koaddummentsr pacxona (n30bITKa) BO3IyXa.

80. Onpenenenue pacxoja KMCIOPOJa U BO3AyXa JJisl TOPEHHUSL.

81. CocraB 1 00beM MPOAYKTOB cropanus. TernoBoii OamaHc mporecca rOPeHUs. DHTAIBINS BO3AyXa U
IPOAYKTOB CrOpaHUsl.

82. lmarpamma sHTAIBIUS - TemIieparypa. Jluccomnuanus mpoIyKToB CrOpaHHsL.

83. Teoperuueckas u 1eHCTBUTEIbHAS TEMIIEPATYPBI TOPEHUS.

84. 'omorenHoe u rereporeHHoe ropeHre. CKOpOCTb peakuu TOpeHHs.

85. 3aBHCHMOCTb peaKLUu TOPEHHsI OT TEMIIEpaTyphbl, JaBJIEHHs, COCTaBa rOPIOYEH CMECH.

86. CamoBocIUlaMEeHEHHE W BOCIIaMEHEHHE roproueil cmecu. CmeceoOpazoBaHHMe, MOJEKYISIpHAs H
TypOynenTHas nuddy3un B MOTOKAX.

87. Kunernueckasi, auddy3noHHass ©  TPOMEXKYTOYHAass  OOJACTH  TOPEHUSI.
Pacnpoctpanenue njiamMeHu B TOINIMBOBO3YLIHBIX TOTOKaX. IHTEHCUBHOCTD BBITOpaHUsI TOILIMBA.

88. Knaccudukanus, XxapakTepUCTHKH M TOKA3aTEIH TOTIOK /ISl CKUTAHUS TOTLTUB.

89. Cxuranue raszoBoro TorumBa. Kiaccudukauus ropeiaok s ra3oBOro TOIUIMBA, pa3MeELCHHE
TOPEJIOK, BO3AYIIHBIC PETHCTPHI, 3aIajbHBIE YCTPOHCTBA.

90. OcHOBBI pacueTa Ira30BbIX ropenok. CXUraHue ra3oBoro TOIUIMBA C HU3KOM M BBICOKOH TemaoTon
CTOpaHMUSL.

O0pasen Ousiera ko BTopoii pybe:kHoil arrectanum «Kore/ibHble YCTAHOBKH M IapOreHePaTOpPbI»
(7 cemectp)

'PO3HEHCKMI TOCYIAPCTBEHHBI HE®TSIHON TEXHUYECKWUIA YHUBEPCUTET
UHCTUTYT DHEPI'ETUKH
KADEJ[PA "TEIIVIOTEXHUKA U TH/{PABJIUKA"

Buaer Ne 1

Bropas DV6 C)XKHad aTTeCTaluia

Hucuummmza: «KoTejbHble YCTAHOBKHM M IapOreHepaTopbh»

1 | Crpykrypa ropsiiero ciaost TBEpAOrO TOILIUBA.

N

Coxuranue TBCPAOTO TOIJIMBA B KUIIALICM CJIOC. CrnoeBoe CoKUTaHME TOILIHBA.

3 | MexaHn4uecKue TOIKH C LHCIMHBIMHA PEIICTKaMU.

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




7.2 Bonpochbl K 3a4eTy mno aucuuiuiude «KorelbHble ycTaHOBKM M maporeHeparopb» (5

CEMECT))

1. MecTo U poJib KOTEJIBHBIX YCTAHOBOK B CHCTEMAaX dHEProxo3siCcTBa MPOMBIIUIEHHBIX IPEIIPUATHHN.
CoBpeMEHHOE COCTOSHUE KOTJIIOCTPOSHUS ISl HY Kl IPOMBIIIJIEHHON TEIUIO3HEPT€TUKH.

2. CocrosHue U nepcrnekTuBbl pa3BuTus 3Hepretuku B PD. Ponmp TOC m ADC B ynoBieTBOpeHUHU
OoTpeOHOCTEH CTpaHbl B 3JIEKTPUYECKON M TEINIOBOM SHEPTHUH.

3. OcHoBHble TeHaeHIU pazsutus TOC.

4. Ilomsate KoTenbHas YCTaHOBKAa M €€ cocraBisomue. McToyHukum »HepruM [uisi  KOTJIOB.
Knaccugukanus iCTOUHUKOB SHEPTHH KOTEIBHBIX arperaToB MPOMBIIIJICHHBIX MPEATPHUITUN.

5. IlpuponHble M HCKYCCTBEHHBIE TOIUIMBA. TEIIOBBIE OTXOIBI TEIUIOTEXHOJOTMYECKUX IIPOLECCOB.
[TpomsbltieHHBIE U OBITOBBIE OTXOIBI IIPU MPOU3BOACTBE IEKTPUIECKON U TETIOBON SHEPTUH.

6. KoTen kak MCTOUHUK 3arps3HEHUs OKpyXkarole cpepl. OOLIe TEXHOIOTHYECKUE CXEMBbl KOTEIbHBIX
YCTAaHOBOK IIPOMBIIIJIEHHBIX PEATNPUATHI.

7. CxemMBl M OCHOBHBIE IIPOLIECCHI IIPOM3BOJCTBA I1apa, BOABI M APYTHUX TEIUIOHOCUTENIEH B KOTIAX.
OO1ee ypaBHEHHUE TEIJIOBOTO OallaHCca KOTIIa.

8. Ha3HaueHue TEmJIOBOIO M 3KCEPreTMUECKoro OajgaHCOB KOTelnpHOro arperara. HasnaueHue
MaTepHabHOro OajlaHca mpolecca rOPEHHst TOTLIHBA.

9. Pacuer TeopeTnyecky HEOOXOAUMOro U JAEHCTBUTEIBHOIO PACXOJ0B BO3yXa Ha CKUTAHUE TOIJIMBA.
Pacuer BbIX0O/1a U cocTaBa MPOJYKTOB FOPEHUS TOILIIMBA.

10. MarepuanbHble 6aaHCchl pabOUYMX BELIECTB B KOTEJIbHOM arperare. O01iee ypaBHEHHE TEIIOBOIO U
AKCEPreTUUecKoro dajaxnca KoTia.

11. Pacnonaraemasi U IOJIE3HO 3aTpayeHHas TeruioTa. IloTepu TEIIOTHI B KOTEJIBHOM ammapare M ux
onpenenenue. Temtoson KIIJI korna.

12. Camonorpebsienue sHeprun u sHepreruyeckuit KIIJ[ koTenbHOM ycTaHOBKHM. ODKcepreTHYecKHi
OanaHC KOTJa.

13. Dkceprernueckuii u temwnoBoi KIIJ[ xotna. Ilytu cHukeHus noreps TEmoThl. BiusHue Harpy3ku
KOTEJIbHOTO arperara Ha TeruioBor KIIJI.

14. [IpyHIMOIHATIBHBIE CXEMBI TAPOTYPOUHHON JIEKTPOCTAHLIMU Ha OPTaHUYECKOM TOTIIIMBE.

15. IlpuHuunuanbHble CXeMbl IAPOTYPOMHHON JIEKTPOCTAHLIMY HA SIIEPHOM TOILIUBE.

16. KotenbHble YCTaHOBKM NPOMBIIUIEHHBIX MNPEINPUATHH U OOBEKTOB >KUIMIIHO-KOMMYHAJIBHOTO
xo3siictBa (OKKX) Kak »3J€MEHTHl TEIUIOTEXHOJIOTMYECKMX CHCTEM IPOM3BOJACTBA TEIUIOBOW U
ANEKTPUYECKON SHEPTUU.

17. Mecto KOTENbHON YCTAaHOBKH W IMaporeneparopa B TexHosorudeckoir cxeme TOC u ADC. Cxemsl
KOTEJIbHON YCTAaHOBKH B KOMILJIEKCE CO BCIIOMOIaTeIbHBIM 000pyI0BaHUEM.

18. CxeMbl maporeHepaTOpHOW YCTAaHOBKM B KOMIUJIEKCE CO BCIIOMOTaTelbHBIM 000pyAoBaHueM. Cxembl
reHepaluy rnapa 1 XapakTepUuCTHKa IPOLIECCOB F'eHEepaIuy.

19. Oco0eHHOCTH U KOHCTPYKTUBHOE OQOpPMIIEHHWE MApOBBIX KOTJIOB NPSIMOTOYHOTO JIEUCTBHS, C
€CTECTBEHHON LIUPKYJIALUCH.

20. OcoOeHHOCTH U KOHCTPYKTUBHOE OQOpPMIICHHWE MApOBBIX KOTJIIOB NPSIMOTOYHOTO JEHCTBHUA, C
MIPUHYIATEIBHON HUPKYJIALUCH.

21. IlapoBonsHOM, TOIUIMBHBIN, Ta30BbIM U BO3AYUIHBIA TpakThl. Knaccudukanus napoBbIX KOTJIOB U
00JIaCTH UX IPUMEHEHHUSL.

22. CocrtaB razoo0Opaznoro TtorumBa. Kiaccudpukanus roprounx ra3on. Temnodusndeckue cBOWCTBa
ra3o00pa3HOro TOIuMBa. Pa3BeTBiIeHHBIE IETTHBIE PEAKIIUH MTPH CKUTAaHUU T'a3000pa3HOro TOIIMBA.

23. I'oproune 3JIeMEHTHI TOIUIMB U OCHOBHBIE peakiuu. CocTaB NPOAYyKTOB CTOpaHUsl, TEOPETUUECKHE U
peanbHble 00beMbl. [I0AroTOBKa K CKUTAHUIO T'a30BOT0 TOIJIMBA: TPAHCIIOPT, XpaHEHHUE, TTO/I0TPEB.

24, TlpuHIUOB OpraHU3AMH CXUTAHUS Tra3000pa3Horo TorumBa. (OCOOEHHOCTH  CXKUTAHUS
ra3000pa3HbIX TOIJIMB C BBICOKOW M HU3KOU TETJIOTON CrOpaHHUs.

25. Oco0eHHOCTH M XapaKTepHCTUKH ¢akena npu AUPPY3HOHHOM, KUHETHUYECKOM U Tuddy3noHHO-
KUHETHYECKOM MPUHIMIIAX OPraHU3allui CXKUTaHUs TOIUIMBA. Y CTOMYMBOCTh M CTaOMIM3alUs TOPEHHS
ra3oBOro TOIIMBA.

26. Knaccudukaus ra3zoBeIx ropeiok. [IpuMepbl ra30BBIX TOpEJoK, peaau3yroummx And@dy3HoHHBIH,
KMHETHYeCKu H 1udPy3MOHHO-KMHETUYECKUH NPHUHLMIBI CXKUTaHUA ToIulMBa. JlamuHapHbll U



TypOyneHTHbId (akensl. CphiB, OTPHIB U MPOCKOK MuiaMeHu. W3imydenwe razoBoro ¢akema. OCHOBBI
METOAMKH PacyeTa ra30BbIX TOPENIOK.

27. Kunkoe TormBo (Ma3yT) Il KOTENbHBIX ycTaHOBOK. Kiaccudukarus Ma3ytoB. Termmoduzndeckue
CBOMCTBA Ma3yTOB.

28. OCcOOEHHOCTH W TIPUHIIMIIBI OPTaHU3AIMN CKUTAHHS KUIAKOTO TOIUIHBA. OCOOCHHOCTH CHKUTAHHS
KHJIKOTO ToruuBa. MexanusM npouecca. CriocoObl pactbUIMBaHUS KUAKOTO TOIUIHMBA.

Tonku 1t C)KUTaHUS KUAKOTO TOIUIMBA U UX XapaKTEPUCTUKH.

29. Knaccudukanms  cJI0eBbIX TOMOK. Mexanndeckue (HopcyHKH, (POPCYHKH C PacHbLIMBAIOIIECH
cpenoii, koMOHUpOoBaHHbBIE GopCcyHKH. DAaKTOPHI, BIUSIONINE HA PACIIBUI TOIUIMBA B (POPCYHKAX.

30. KomOunupoBaHue ra3o-ma3yTHble ropeikud KoTioB. Kiaccubukauus U cxembl paclbUIMBaHUS
KHUIKOTO ToruuBa. KoHCTpyKInu Ma3yTHBIX (popcyHOK. Ma3yTHbIE, KOMOMHUPOBAHHBIE TOPEIKH.

31. Dkcrutyatanust ¥ peKUMbI pabOThI: OCOOEHHOCTH CXKUTAHMSI CEPHUCTBIX Ma3yTOB, Maylble M30BITKH
BO3/yXa, HCIIOJIb30BAaHHUE MTPHUCATOK, PEHUPKYIISALUS Ta30B.

32. IlpenoTBpamieHre BpeIHBIX BBIOPOCOB. Bompockl sKcCIUTyaTalli M OXpaHa TpyJa MpH COKUTaHUU
KHJIKOTO TOTLINBA.

33. Bunb! TBepapix Torus (yroib, Topd). CocTaB TBEPAOTO TOIUIMBA U €r0 TEIIO(PU3NYECKHEe CBOMCTBA.
[ToaroToBka K CXXHraHUIO TBEPJOTO TOIUIMBA: TPAHCHOPT, pasrpy3ka, XpaHEHHE, IM0Ja4ya K KOTIY.
[IpuHIMIIHATBHBIE CXEMBI CKUTaHMS TBEPAOrO TOILIHBA.

34. IlpuHIMNHATEHEIC CXEMBI CKUTAHHS TBEPIOTO TOIUTHBA. TOIKY ISl COKUTaHUSI TBEPJOTO TOILTUBA B
wiotHoM cnoe. Kraccudukanus crnocoOOB CKUTaHUS TBEPAOTO TOIJIMBA B TOMKAaX KOTEIbHBIX
arperatoB. MeXaHW4YeCKHE TOIKH C IETTHBIMU PEHIETKAMHU.

35. Cxxuranme TBEpOTo TOIUIMBA B KumsmieM cioe. CrnoeBoe ckuranue TorauBa. CTpyKTypa ropsiero
CIIOSI TBEPJIOTO TOIUIMBA.XapPaKTEPUCTUKH IIpoIecca TOpeHUs. XapaKTEpUCTHKH CIOEBBIX TONOK U
OCHOBBI UX pacyera.

36. Tonku st pakenTbHOTO CXKUTAaHHS YroJbHOM MbutH. C)KUTaHWE TBEPAOTO TOILIMBA B MBLICBHIHOM
cocTostHUH. L{UKIIOHHBIE 1 BUXPEBBIEC TOIKHU.

37. Tonku ¢ TBEPABIM M KHUJIKUM IUIAKOyJaJleHUEM. [ OpeNku Ijsi C)KMTaHHusS TBEPAOTO IMBUICBUIHOTO
ToruiiBa. CXeMbl PacmoIOKeHHs TOPEIOK B TOIKE.

38. Tonku U1 C)KUTaHUS YTOJIBHON MBUIH C TPAHYJIUPOBAHHBIM [IUTAKOYyJalIeHHEeM. BIusiHIe BIa)KHOCTH,
30JIbHOCTH, BBIXO/Ia JIETYYUX U TEIUIOTHI CTOPAHMsI TOIUIMBA HAa KOHCTPYKIUIO TOTIOYHON KaMephl.

39. MaremaTHrueckasi MOZeNb TOPEHHSI YTOIbHON TIBUTH.

40. Boibop ¥ pacueTHble XapaKTePUCTUKH TOMOK MAJIsi CXKUTaHWs YrojbHOW mbuan. Cyllika U pa3Mol
TOTLTNBA, OCHOBHBIE CHCTEMBI TTBUICTPUTOTOBIIEHHSI. CyIlIKa JHIMOBBIMH T'a3aMH.

CBoiicTBa M XapaKTEPUCTUKU YTOIBHOM MBUTH. 3aKOHOMEPHOCTH pa3Mola.

41. Cxembl mbUIETIPUTOTOBIEHUS. BbIOOp onTUManbHON creneHH pa3zmoisia ToruiMBa. OCHOBHBIE
TpeOoBaHus MpaBuUil TexHHUeckoi skcmryaranuu (I1TD) mplmenpuroToBUTENBHBIX YCTAHOBOK. BrusiHue
XapaKTePUCTHK TOILTUBA HA BBIOOP CUCTEMBI MBUIEIPUTOTOBIICHHS.

42. MenbHHULIBI A7 pa3Mojia TOIUTMBA X KOHCTPYKLUU: IapoBasi, OapabaHHas MeJIbHHUIlA, MIapoBas U
BaJIKOBasI CPEAHEXOTHBIC METTHHHIIBI.

43. MenpHUIBl AN pa3Mojia TOIUIMBA HMX KOHCTPYKIIMH: OBICTPOXOJHAS MOJOTKOBas MENbHHUIIA,
MEJIbHUTIa—BEHTHIISTOP.

44, TIpeyroabHbIE TOPENIKU U UX pacnonoxenue. CKOpOCTH MEPBUYHOIO M BTOPUYHOTO BO3IYyXA.

[Tyt MHTEHCUPUKAIIMN CKUTAHUS TBEPOTO TOTLIHBA.

45. Borpocsl 0XpaHbl Tpyla Mpu paboTe KOTEIbHBIX YCTAHOBOK Ha TBEPAOM TOILIUBE.

46. TerutoBBIE CXEMBI KOTEIBHBIX arperatroB, pa0OTAIOMIMX Ha ra3e, MaszyTe, TBEPAOM IbUICBHIHOM
TOTUIMBE, OTXOIAIINX Ta3aX TEXHOJIOTHUECKUX arperaTos.

47. TlapomeperpeBaTelid KOTJIOB M CXEMBI WX BKIIOYECHHUS B Ta30BBIH TPaKT.MeTOIbI peryaupOBaHHS
TEeMIIEpaTyphl Ieperpesa mnapa

48. KoMmoHOBKa maporieperpeBaTeneii, BIMsHIE Ha Hee MapaMeTpoB 1apa U XapaKTePUCTHK TOTLIHBA.

49. KoHBEKTHBHBIE HCMApUTEIbHBIC TOBEPXHOCTH HArpeBa W MapoleperpeBareiu; paaHallMoOHHbIE U
IIMPMOBEIE TTAPOTIEPETPEBATENH YCIOBUS Pa0OTHI METaLIa TPYO

50. UyryHHble W CTallbHBIE BOJSHBIE AIKOHOMai3ephl KOTJIOB W KX BKIIOUEHHE B IUTATEIbHBIE
MaruCTpPaJIN: TUITBI, KOHCTPYKIINS, KOMITOHOBKA, pacIpe/ie]IeHne TeMIIEpaTypHBIX HAIIOPOB.

51. PekymnepaTuBHBIE W pEreHEpPaTUBHBIC BO3IYIIHBIE TOIOTpPEBATENU. TEXHUKO-YKOHOMHUYECKHE
MIpEeJIeITbI TTOIOTPEBA BO3/IyXa BOJIBI, Ta3a.



52. Hu3ko- 1 BBICOKOTEMIIEpAaTypHasi KOPPO3WH MTOBEPXHOCTEH HarpeBa W METOJIbI MX YMEHBIICHUS. 63.
Mexanu3sm o0pa3oBaHus OTJIOKeHHH. OuHCTKa TOBEpXHOCTeH HarpeBa. AOpa3sHMBHBIM HM3HOC
MMOBEPXHOCTEW Harpena.

53. HaznaueHue orpaxJjeHHii ra30Xx00B KOTJa U TpeOOBaHUS K HUM.

54. KoHcTpykimu 0OMypOBOK OCHOBBI pacuera. HazHaueHHe 1 KOHCTPYKIIMH KapKaca.

55. XapakTepuCTHKa TEIUIOBOW CXEMbI: TEIUIOBOCIPUATUS B UCHAPUTEIBHON CUCTEME, SKOHOMaW3epe U
naporeperpenarese.

56. YcnoBusi paboThl MeTa/ula KOTJIOB, pacueT Ha MPOYHOCTb. ODKCIUTYyaTallMOHHBIM KOHTPOJb 32
METaJLJIOM.

57. YcnoBus ONTUMU3ALMN TEIUIOBOM cxeMbl KOTia. TemmepaTypa NpoAyKTOB CrOpaHUs Ha BBIXOJE U3
TOIKU U TEMIIEpaTypa yXOJSAIIHUX I'a30B

58. [Ipumepsb! TEMI0BON CXEMbl KOTJIOB C €CTECTBEHHON IUPKYISIIIHUEH U MPUHYIUTEIbHBIM JIBUKEHUEM
pabodero Tena.

59. DrnemeHTapHBIH COCTaB JHEPreTHUYECKOro TomuuBa. PacyerHble Macchl TomiuuBa. Ilepecuer
3JIEMEHTAapPHOI'0 COCTaBa C OJTHOM Macchl Ha APYTYIO.

60. OcHOBHBIE XapaKTEPUCTUKU FOPIOYEH MacChl SHEPreTUYECKOro TOMIMBA. Ternora cropaHus TOIUIMBa
U METO/IbI €€ OIPENEICHUS.

61. VYcinoBHoe TormnuBo. Bpeixon neryunx BemiecTB. (CBOHCTBa TBEpPAOrO TOPIOYEro OCTaTKa
HHEPreTUYECKOTO TOIUTMBA. XapaKTePUCTUKW OaiacTa HIHEPreTHYecKOro TOIUIMBA. 30ja, LAk,
OYaroBbI€ OCTATKH, UX XUMUYECKUH COCTaB, TEMIIEpaTypHbIE XapaKTEPUCTUKH.

62. BrnaxHOCTh TOIIMBA >HEpreTHueckoro TtoruuBa. CojepkaHue cepbl B TOIUMBe. lIpuBeneHHBIC
BIIQXKHOCTb, 30JIbHOCTD, KaK XapaKTePUCTUKU IHEPTeTUUECKOM IIEHHOCTH TOTLIMBA.

64. Knaccudukanus 1 MapKUpOBKa SHEPTETHYECKOTO TOTUIHBA.

65. MarepuanbHblil 0ananc mporuecca ropenusi. Koadduiments pacxona (u30bITka) BO3IyXa.

OoOpa3sen OuiteTa K 3a4eTy 10 AUCHUILIMHE

I'PO3HEHCKUI I'OCYIAPCTBEHHBII HEDGTSIHOW TEXHUYECKUI YHUBEPCUTET
HUHCTUTYT DHEPT'ETUKH
KADE/IPA "TEIVIOTEXHUKA U IT'H/[PABJIMKA"

I[I/ICIII/IHJII/IHa KoTebHbIE VCTAHOBKH M IIAPOTr€HEPATOPbI

Cemectp - 5

I'pynma T3C-21, 9011-21

BunerNe 1 (k 3auery no AUCLUIIINHE)

1. | Haznayenue TErIoBOro U SKCEPreTHYECKOT0 OalaHCOB KOTENBHOTO arperata. Haznauenue
MaTepuaIbHOro OanaHca mporecca ropeHus TOIINBA.

2. | OcoO6eHHOCTH M KOHCTPYKTUBHOE 0(OpMIIEHHE MTAPOBBIX KOTJIOB MPSMOTOYHOTO JeHCTBUS, C
IIPUHYIATEIBHON HUPKYJISLMEN.

3. | OCOOEHHOCTH W TIPUHIUIIBI OPraHW3alUM CXKUTAHUS KUJAKOTo TorumBa. OcoOeHHOCTH
CKHTaHUsl KHUAKOro TorumBa. MexaHu3m mporecca. CrocoObl paclbUIMBaHUS KUIKOTO
TOTUIMBA. TOIKH JUISI CKUTAHUS KUIKOTO TOTUIMBA U UX XapaKTCPUCTHKHU.

4, PCKYTICpaTI/IBHBIC N PEreHCPAaTUBHLIC BO3AYIIHBIC TTIOAOI'PCBATCIIN. TexXHUKO-2KOHOMHYECKHE
MMpEacCiibl MOJOTPEBA BO3/yXa BOAKGI, rasa.

3aB. kadenpoit
«TennorexHuka v ruIpaBINKa P.A-B. Typnyes




Bonpocs! k nepBoii py6exkHoii arrectanuu (6 cemectp)

1. OcoOeHHOCTH CXKUTaHUS KHUJIKOTO TOITMBA. MexaHu3M Ipolecca CKUTaHUs KUAKOTO TOIUIUBA.
2. CnocoObl pacHbUIMBAHHS JKUAKOTO TOIUIMBA. TOMKM JJisl COKUTAHHS JKUAKOTO TOIUTUBA WM HUX
XapaKTePUCTHUKH.

3. Knaccudukanusi CIoeBbIX TOMOK. XapaKTepUCTUKH Ipolecca TOPEHUs TOIUIMBA.

4. Mexannueckue GopcyHKH, POPCYHKH ¢ pacHbUIMBAIONICH Cpenoi, KOMOMHUpPOBaHHbBIE (OPCYHKH. 5.
5. @akTophkl, BAUSIONINE HA PACIBUI TOIUTMBA B ¢opcyHKax. KoMOMHHpOBaHHE ra30-Ma3yTHHIE TOPEITKU
KOTJIOB.

6. Tonku nmnst CKUTaHUS TBEPAOrO TOIUIMBA B TUIOTHOM cioe. Kmaccudukarmsi crocoO0OB CoKUTaHUS
TBEPAOrO TOIIMBA B TOMKAX KOTEJbHBIX arperaTos.

7. MexaHn4yeckue TOIKHU € LEMHbIMU pemieTkamu. CKuranue TBEpA0ro TOIUIMBA B KUIISIIIEM CIIOE.

8. CnoeBoe cxuranue TtoruBa. CTpyKTypa TOpSILIEro CJ0s TBEPIOTO TOIUIMBA. XapaKTEPUCTUKH
npoiiecca ropeHusi. XapakTEpUCTHKHU CIOEBBIX TOIOK U OCHOBBI MX pacyuera.

9. Tonku JJIA (baKCJ'IBHOI‘O CXXUI'aHUA erJ'IbHOfI neut. Coxuranue TBEPAOTO TOINIMBA B IBUICBUJIHOM
COCTOSHHH.

10. LIuKI0HHBIE M BUXPEBBIE TONKU. TONKY € TBEPABIM U KUAKUM IIJIAKOYJAJICHUEM.
11. I'openku it CXAraHus TBEPAOTO MBUIEBHIHOIO TOIUIMBA.

12. CxeMbl pacnosIoxKeHHs FOPEJIOK B TONKe. TONKU I COKUTAHUS YTOJIbHOM MbUIM C TPaHyIMPOBAHHBIM
IJIAKOYTaJICHUEM.

13. BausiHue BJIaXXHOCTH, 30JbHOCTH, BBIXOZA JIETYYMX M TEIJIOTHI CTOPaHMs TOIIMBA HAa KOHCTPYKLUIO
TOIIOYHOM KaMephl.

14. MaremaTnueckasi MOJI€Jb FOPEHUs YroibHOM NblUTH. BbIOOp M pacuyeTHble XapaKTEPUCTUKH TOMOK
JUISL CKUTAHUS YTOJIbHOM MBUIH.

15. IIpieyrosibHbIe FTOPENKU U UX pacnosnoxenue. CKOpOCTH MEPBUYHOIO U BTOPUYHOTO BO3YyXA.
OCOOEHHOCTH W OpraHW3alUsl COKUTAHHUS PA3IMYHBIX NPOMBIIUICHHBIX OTXOJOB- T'a30BbIX, XHIKAX H
TBEPJIBIX.

16. CpaBHUTENBHBIN aHAIU3 PA3INYHBIX TOIOK.

17. PerynupoBanue ropeHust pyu CKMUTaHUU )KUJKOTO, TBEPAOI0 U ra3000pa3HOro TOIUIMBA.

18. Oxpana Tpya Mnpu KCILTyaTallly MbIICYTOJIbHBIX TOTOK.

19. TemnmoBbie CXeMBI KOTEIBHBIX arperaros, pa6OTaIOIJ_[I/IX Ha Ta3c, Ma3yTe, TBEPAOM IIbLJICBUIHOM
TOINIMBEC, OTXOAAIIUX I'a3aX TEXHOJIOTHYCCKUX arperaToB.

20. [IpyHIMO KOMIIOHOBKM TOBEPXHOCTEH HarpeBa Mo XOay MpOAYKTOB cropanus. IlapooOpa3zyromue
ITOBEPXHOCTH HarpeBa. KOHCTpyKIIMM TOIMOYHBIX SKPAHOB.

21. CxeMmbl BKJIIOYEHHUS MaHeNed SKpaHOB, YCIOBUS HMX pabOThl. MeTobl MOBBIIICHHE HA/€KHOCTU
TOIIOYHBIX 3KPAHOB.

22. KOHBEKTUBHBIE HCIAPUTEIbHBIE NOBEPXHOCTH HArpeBa M NApONEperpeBaTeiy; pagualliOHHBIE U
HIMPMOBBIE APONEPErPEBATENHN YCIOBUS PabOThI MeTasLIa TPYO.

23. KoMrioHOBKa napomneperpeBaresieii, BIMsHIUE Ha Hee MapaMeTpoB Iapa M XapaKTEPUCTHUK TOILIMBA.
24. TlaponeperpeBareian KOTJIOB U CXEMbl MX BKJIIOUEHHS B Ta30oBbIil TpakT. MeTonbl peryinpoBaHUs
TEeMIIEpaTypsl IIEperpesa napa.

25. YyryHHble U CTaJbHblE BOJSHBIE HKOHOMal3epbl KOTJIOB M MX BKIIOYEHHE B IUTATEJIbHbIE
MarucTpaJiv: TUIIbI, KOHCTPYKLIMs, KOMIIOHOBKA, PACIIPEACIICHUE TEMIIEPATYPHBIX HAIIOPOB.

26. PexkynepaTMBHBIE M pET€HEpPAaTUBHBIE BO3AYLIHBIE MOAOIPEBATENH. TEXHHMKO-DKOHOMHYECKUE
IIpEAECIIbI II0I0IPEBA BO31yXa BOJBI, ra3a.

277. Hu3k0- ¥ BBICOKOTEMIIEpAaTypHAasi KOPPO3UH ITOBEPXHOCTENW HarpeBa U METOJIbI MX YMEHBIIEHUS.

28. MexaHu3Mm oOpa3oBaHusi OTIOXKeHMH. OuUuCTKa MOBEpPXHOCTEH HarpeBa. AOpa3MBHBIM H3HOC
ITOBEPXHOCTEN Harpesa.

29. Ha3HaueHHe OrpakJeHUi ra30Xxo/J10B KoTj1a 1 TpeboBaHus K HUM. KOHCTpyKIInu 0OMypOBOK OCHOBBI
pacuera.

30. HazHaueHue M KOHCTPYKIIMM Kapkaca. YcloBHs paOOThl MeTaljia KOTJIOB, pacueT Ha MPOYHOCTb.
OKCIUTyaTallMOHHBIM KOHTPOJIb 33 METAJIIIOM.



31. XapakTepucThKa TEIUIOBOM CXEMBI: TEIJIOBOCIIPUATHS B UCHAPUTEIBLHON CHUCTEME, SKOHOMai3epe U
naporeperpeBarese.

32. YcioBus ONTUMH3AIAY TEIUIOBOM CXEMEI KOTJIA.

TemnepaTypa NpoayKTOB CrOpaHuUsl Ha BBIXOJIE€ U3 TOIIKH U TEMIIEPATypa yXOAAILIUX ra30B.

33. IIpumMepsl TEMIOBOM CXEMBI KOTJIOB C €CTECTBEHHON LUPKYISALUUEH U MPUHYIUTEIbHBIM JIBUKEHUEM
pabodero Tena.

34. TemmoBoii OamaHC W TEMIEPaTypHBIM ypOBEHb TOMKW. TermooOMeH B Tomke. [lamaromuii u
3¢ (HEeKTHBHBIN TETIOBOM MOTOK.

35. TennoBble XapaKTEPUCTHKU HACTEHHBIX SKpaHOB. CBs3b TEMJIOBOM pabOTBHl TONKH C BUAOM U
XapaKTEPUCTUKAMH C)KUTAEMOTr'0 TOILIMBA.

36. UznmyuatenbHas cnocoOHOCTH (pakena. BwiOop Temrieparypbl MPOMYKTOB CrOpaHHS Ha BBIXOJE
TOIIOYHOW KaMepHl.

37.Bb100p KOHEYHOTO OXJIAK/CHHS ra30B B TOMKE. Pacder TeruiooOMeHa B TOMTOYHOM Kamepe.

38. MeTonuka pacuera TermioooMeHa B Tonke. JIyducThIi Tem1ooOMeH B ra30Xx0/1ax KoTJa.

39. TenmooOMeH B MOTYypaAHallMOHHBIX ¥ KOHBEKTHBHBIX TOBEPXHOCTSX HArpeBa.

40. Kosdduuuentsl Temnonepeaaud U BBIOOP ONTUMAIBHONH CKOPOCTH MPOAYKTOB CrOpaHHs B
KOHBEKTHUBHBIX ra30X0/1aX.

41. Meroauka pacueTa KOHBEKTHMBHBIX MOBEPXHOCTEH HarpeBa. PacrnpeneneHue TEIIOBOCHPUSITHI
MEX/1y IIOBEPXHOCTSIMU Harpesa.

42. OcoOeHHOCTH pacmpeAesieHUus] TEIUIOBOCIPUSATUI B NPSIMOTOYHBIX KOTJIAX JOKPUTHUECKUX U
CBEPXKPUTUYECKHX [TaPAMETPOB.

43. UnTtencuduxanus paaialioHHOTO U KOHBEKTUBHOI'O TEIIOOOMEHA B 3JIEMEHTaX KOTJIa.

44. PacnpezneneHue TEMJIOBOCHPUITUNA MEXJY IOBEPXHOCTSAMU HarpeBa. TeXHHMKO-3KOHOMHYECKUN
BBIOOD OXJIAXK/IEHUS T'a30B B KOTJIE.

45. 3agauy U OCIE10BaTENbHOCTh KOHCTPYKTOPCKOIO ¥ [IOBEPOYHOI'0 PacuyeTOB KOTJIA.

46. Meroanka mpoBeICHHS TEIJIOBOI'O pacuyera KOTja U €ro 3JIeMeHTOB Ha DBM.

47. I'mapoIuHaMUKA U HAJICKHOCTH pabOTHI JIEMEHTOB KOTia. OCHOBHBIE YPaBHEHUS TUPOJINHAMUKH U
TEII000MeHa BOJOHAMOPHOTO TpakTa. OCOOEHHOCTH  TUAPOAMHAMUKH CHUCTEM C €CTECTBEHHOM
HHUPKYIISIUCH.

48. XapakTepuCcTHKa MOTOKOB pabOYNX TEN, UX PEXKUM U CTPYKTYpa.

49. Knaccudukanus uCiapuTeIbHBIX CUCTEM KOTJIOB. TemmepaTypa CTeHKH TPpYObl B €€ 3aBHCUMOCTD OT
Pa3IMYHbIX YCIOBUI 000rpeBa.

50. OCHOBBI METO/IMKH pacyeTa MPOCTHIX U CIOKHBIX KOHTYPOB LUPKYJISALUH.

TemnoBas u ruipaBInyeckas HEPpaBHOMEPHOCTb B 000rpeBaeMbIX TpyOax MOBEPXHOCTEH Harpesa.

51. Kpusucsl TeriooOMeHa B mapooOpasyronux Tpyoax. 3acToil 1 ONpOKUIbIBAHUE HUPKYISIUN

52. I'mapoauHaMuKa CUCTEM C IPUHYIUTEIBHBIM IBUKEHUEM TETNIOHOCUTEIIS.

53. I'mapoauHaMuueckas HEYCTOMYMBOCTh U ee ycTpaHeHue. llynbcamuss moroka M Mepbl IO ee
ycTpaHnenuto. ['uapoanHamMuyueckas yCTOHYMBOCTb ITOTOKA B TPyOax.

54. YpaBHUTEIBHOE U PETYIMPOBOYHOE IaiiboBanue. ['uapaBirueckas XapakTepUCTUKa MHOTOTPYOHBIX
CHCTEM.

55. TemmoBasgs m ruapaBiIvyecKas pas3BepTKa. [MApPOJMHAMHKA HCIIAPUTEIBHBIX CHUCTEM KOTIOB C
€CTECTBEHHOMN LUPKYJIALUCH.

56. Meroauka pacyera, TUAPABIMYECKHE XapaKTEPUCTHKU MPOCTOTO U CIOKHOTO KOHTYPOB
LHUPKYISIUN.

57. ObecrieueHne HaNEKHOCTU €CTECTBEHHOW UIUPKYISIUU. PexuM, CTpyKTypa U XapaKTepUCTHKU
IIOTOKA MapOBOASHON CMECH.

58. CxeMbl OpraHu3aliy IBUAKEHUS BOIbI M MAPOBOISIHON CMECH.

59. I'mapoanHaMuKa BOJOTPEHHBIX KOTJIOB, 3KOHOMA3€pOB U NapoNeperpeBaTeiei.

60. ITopsoxk ruApaBIMYECKOrO pacyeTra KOTIOB C €CTECTBEHHOM WM INPUHYAWTEIBHONW LUPKYJALMUEH.
I'mgpaBanyeckuit pacder KOTIia.

OO0pa3en Outera K nepBoii pydexHoil arrecranuu no gucuuniuHe «KorejbHble yCTAHOBKH U
naporeneparopsi» (6 cemectp)




I'PO3HEHCKHWU I'OCY JAPCTBEHHbIM HEOGTAHOM TEXHUYECKHWM YHUBEPCUTET
HUHCTUTYT SHEPI'ETUKH
KADE/IPA "TEINVIOTEXHUKA U IT'HJ/IPABJIMKA"

Buaer Ne 1

[lepBas pyOexxHas arrecramus

Hucnummna: «KoTejbHble yCTAHOBKY U MAPOreHepaToOpbh)

1 qYTyHHbIe N CTaJIbHBIC BOJSAHBIC 3KOHOMafI36pr KOTJIOB U HUX BKIIIOYCHHEC B IITMTATCIbHBIC
MarvucTpalin: TUIIbl, KOHCTPYKIUA, KOMIIOHOBKA, paClIpCACICHUC TEMIICPATYPHBIX HAIIOPOB.

2 | KomnoHoBka napormeperpeBartesniei, BIUSHUE Ha Hee TapaMeTPOB Mapa 1 XapaKTePUCTUK
TOILIINBA.

[IpyHIMIT KOMIIOHOBKM TIOBEPXHOCTEM HarpeBa MO XOJAy HPOAYKTOB CTrOpaHMUS.
[TapooOpa3yromine noBepXHOCTH HarpeBa. KOHCTPYKIMK TOMOYHBIX 3KPAHOB.

3aB. kaenpoit «T u I'» P.A-B. Typnyes

Bonpocs! ko BTOpoii pyde:kHoii arrectamuu (6 cemecTp)

1. AspoarHaMuka TONKUA. ASPOAMHAMUYECKHAE COMPOTHBIICHHS Ta30BO3IYIIHOIO TPAKTa M CIIOCOOBI UX
IIPEOIOJICHHUS.
2. CxeMbl ra30BO3IYIIHBIX TPAKTOB KOTJIOB. TepMOXUMUYECKHE TPOLIECCH B TA30BOM TPAKTE.

3. OcHOBEI METOAUKH paCUCTOB BO3AYIIHOI'O U ABIMOBOT'O TPAKTOB KOTIJIA.

4. Haznauenue v npuHIMI paboThI I5IMOBON TPyOBI. BBIOOp BEHTHIIATOpA B JBIMOCOCA.

5. OcHOBBI peryauMpoBaHMs pacxoJa Bo3qyxa Ha ropeHue. lLlenn, 3amaum u  MeToaMKa
a’pOJIMHAMUYECKOr0 pacyera KOTeJIbHON YCTaHOBKH.

6. Boma kak HMCXOJHOE TEXHOJOIMYECKOE ChIpbE MJIsi KOTEIbHON YCTaHOBKHM, TEIUIOHOCUTENb U
oXJIaKJarolas cpesia il TeII0-TEXHOJIOTMYECKUX arperaToB MPOMIIPEANIPUSATHI.

7. Iloka3zarenu kadectBa BoJbl. CocTaBbl NPUPOAHBIX BOJ. TpeOoBaHUs K MUTATEILHON BOJIE.
HopMupoBanue 4ucToTsl BOJBI U1 KOTEJIbHBIX YCTAaHOBOK. TpeOoBaHMs, MperbsABIsSeMble K Ka4eCTBY
MUTATEIbHOM BO/BI U Mapa.

8. Bnmsame 3arps3HeHHH Ha paboTy obOopynoBaHus. VICTOUYHMKHM 3arpsi3HEHHs] MMHTATEILHOW BOJBI.
3aKOHOMEPHOCTH 00pa3oBaHusl OTIOXkeHHH. OOjacTu OTIOKEHHH B MApOBOJIHOM TpaKTe KOTJIOB
cBepxkputnueckoro gasinenus (CKJ).

9. OcHoBHBIE cXeMbl 00pabOTKM mnHTaTeNbHOW BOJBL. OUMCTKAa BOABI METOJAMM KOAryJsiluu H
M3BECTKOBAHMS.

10. Owuuctka Boabl ¢unbTpoBaHueM. OOpaboTka BOJBI METOJaMH HOHHOTO OOMEHa U CXEeMbI
KAaTHOHUTOBBIX YCTaHOBOK. TepMuueckoe 00ecconnBaHne BOIbI.

11. Vnanenue u3 BoJbl paCTBOPEHHBIX Ta30B. O6pabOTKa BOJIbI CUCTEM OXJIAXKJICHHS.

12. icTOYHUKH, COCTAaBBI M XapaKTEPUCTHKH CTOYHBIX BOJ MpeanpusaThs. O4nCTKa CTOYHBIX BO/I.

13. ®usuKo-xMMHUYEeCKHEe MPOLECChl IPU TeHEpaluy Mapa U3 MUTATEIbHOM BOJIBI.

14. MexanusM | npoiiecchl 00pa3oBaHus HAKUIIM U KOPPO3HH Ha IOBEPXHOCTH HarpeBa.

15. Boanslif pexxum kotioB. Ctynendyaroe ucnapenue. [IpogyBka B koTiax. 3agaydl BOJHOTO PEXUMA.
16. BoubIii pesxxuM OapabaHHBIX KOTIOB. MeTo bl BEIBOIA TpuMecei n3 1ukiia Ha TOC.

17. BonHblii pexUM MPSIMOTOYHBIX KOTJIOB. be3HaKUITHBINA BOJHBIN pexuM 6apaOaHHBIX KOTJIOB.

18. CouneBoii 6anmaHc nukia ¢ 6apabaHHBIM B MTPSIMOTOYHBIM MTAPOBBIM KOTIIOM.

19. MeToapl monydeHHUs YUCTOTO Hapa. ABTOMAaTHYECKOE PETYIMPOBAHUE COJIECOAEPIKaHUS KOTIOBOM
BOJbI. TpeboBanms K kauecTBy napa. Cenaparius mapa.

20. EcrecTBeHHas U NPUHYAUTENbHAS TSATH B Ta30BOM TPAKTE.

21. ConpoTHBIICHHS TIPH ABMKEHUH MTOTOKOB BO3/yXa U MPOIYKTOB CTOPAHUS B 3JIEMEHTaX KOTJIA.

22. IIpucocsl Bo3yxa B ra3oBblil TpakT. Perupkysius Bo3ayxa 1 ra3os.



23. XapaKTepucCTUKU u KOHCTPYKIIUHU KoTi1oB. [loAroToBKa K MyCKY M IYCK KOTEIHHOTO
arperara.

24. PexxuMbl pabOThI KOTJIOB TIPOMBIIIICHHBIX MPEATPUATHH.

25. CranmoHapHbIe PeKUMBI IKCILTyaTaIlul, CTATHYECKUE XapaKTEePUCTUKU KOTIIOB.

26. HecranmonapHusle pexxuMbl pabOThl B JMana3oHe JOMYCTUMBIX HAarpy3oK, CTaTUYeCKHE U
JUHAMHYECKHE XapaKTEPUCTUKU KOTIIOB.

27. PexxuMbl ocTaHOBa M cOpoca HArpy3ku KoTsa. PexxuMbl pacTONKU KOTJIA U IMycKa M3 Pa3InYHBIX
TEIUIOBBIX COCTOSIHHIMA.

28. JlommycTuMBbIE CKOPOCTH cOpoca U Habpoca JaaBjieHus B OapabaHHOM MapoOBOM KOTJIC.

29. Opranmzanus ynpasieHusi KoTiamu. OOcioyXKUBaHUE KOTEIBHOIO arperara BO BpeMs paboThl,
OCTaHOB KOTJIA.

30. IToBpexkieHne u peMOHT KOTJIa. Buibl ucnbiTanuii, TpeOOBaHUS K HUM, METOJMKA ITPOBEIACHUSI.

31. I/ICCJIGI[OBaHI/ISI AOPOAMHAMUYCCKUX XAPAKTCPUCTHK BO3AYHIHOI'O MU ABIMOBOI'O TPAKTOB KOTCJIBHOI'O
arperara.

32. Hamagka TOMOYHOTO peXuMa KOTJIA. MeTOJbl OIpeNesieHUs] MPHCOCOB BO3/AyXa B KOTEJIBHBIN
arperar. 33. IlocTpoeHue peryjaMpoBOYHON XapaKTEpUCTHKHU ropeiku. IlocTtpoeHue pekxuMHON KapThl
KOTEJIbHOI'O arperara.

34. TexHuueckoe OCBHIETEILCTBOBAHUE KOTJIOB. JJMPEKTHBHBIE MaTepualbl IO SKCIUTyaTallud KOTJIOB.
Oxpana Tpy/a rnpu paboTe B KOTEIbHBIX.

35. KOHCTpYKTUBHBIE CXEMBbl MAPOBBIX KOTJIOB C €CTECTBEHHOW IMPKYJSALMEH, NPAMOTOYHBIX U C
MHOI'OKPAaTHOW IPUHYIUTEIBbHON LIUPKYJISLHEH.

36. BogorpeitHbie 1 MapoBOIOTPEHHBIC KOTJIBI.

37. IlaporazoBsie ycTaHOBKH. KOTIIBI HEMPSMOTO ACUCTBUS U C HEBOASHBIMU TETIOHOCHTEIISIMU.

38. Komibl Ha OTXOAALIMX TIa3ax TEXHOJOTMYECKUX YCTaHOBOK. KOTJIBI, HMCHOJB3YIOLIME TEIIOTY
TEXHOJIOTUYECKOI0 MTPOIYKTA.

39. HcnaputenpHoe OXJIaXIEHUE 3JIEMEHTOB TEXHOJOTMYECKUX YCTAaHOBOK, 3HEPrOTEXHOJIOTMYECKHE
arperarsl.

40. OGue cBelieHus O sIEpHBIX peakTopax. [laporeHeparopbl aTOMHBIX CTaHIUH.

41. llennble anepHble peakuuu aeneHus. KoapouuueHnt pasmuoxxenus. ®usuka HeHTpoHOB. Dusuka
paclIMpPeHHOr0 BOCIIPOU3BOJICTBA SIEPHOTO TOIJIMBA.

42. Dueprerndeckue peaktopsl. [laporeneparop B TemnoBoil cxeme ADC.

43. Knaccuduxanusa naporeHepatopoB ADC u ux ocoOeHHOCTH. I'eHepanus mapa B OAHOKOHTYPHBIX
ADC. Bona, )xukuit METaJlT ¥ Ta3 Kak TPerolre CpeIbl aporeHepaTopoB.

44. T'opu30HTaANBHBINA U BEPTUKAIBHBIN MApOr€HEPaTOPhl ABYXKOHTYPHBIX cxeM ADC.

45. Ocobennoctu BogHoro pexuma ADC. YrpaBieHue peakTopoM.

46. 3HaueHHe KOTeIbHON YCTAaHOBKU B 00ECTIEUeHNN HaIe)KHOM paboThl MPOMBILIUIEHHBIX MTPEITPUATHIHA.
47. OCHOBHbIE 3KOHOMHYECKHE ITOKA3aTeIM CTPOUTENIbCTBA, HKCIUTyaTallMM W PEMOHTA KOTEIbHBIX
YCTaHOBOK.

48. AHanM3 COBPEMEHHOTO COCTOSTHUS M TeHJICHIINN PAa3BUTHUS KOTIOCTPOCHHUS.

49. OcHOBHBIE HAINPaBJICHUS MOBBIIIEHHUSI SKOHOMUYHOCTH PAOOTHI KOTEJIBHBIX YCTAHOBOK, MEPCIIEKTUBBI
pa3BUTHA KOTEJIBHON TEXHUKU POMBIIUIEHHBIX MPEITPUSITHI.

50. OcHOBHBIE PKOHOMMYECKHE MOKa3aTeIN CTPOMTEIbCTBA, SKCIUTyaTallud M PEMOHTa KOTEIbHBIX
YCTaHOBOK U IIapOT€HEPaTOPOB.

O0pasen 0OuiieTa ko BTopoii py6e:knoii arrectanum «KorejbHble yCTAHOBKHU U MAapPOreHepaTOpbI»
(6 cemectp)

I'PO3HEHCKMI TOCYJIAPCTBEHHBI HE®TSIHOM TEXHUYECKWUI YHUBEPCUTET
UHCTUTYT DHEPI'ETUKH
KA®DEJIPA "TEIIVIOTEXHUKA U I'HJ]PABJIMKA"

Buuaer Ne 1

Bropas pyOexHas arrecTaius

Hucnunnuna: «KoTenbHbIe YCTAHOBKH M ITAPOreHepaTopb»




1 | Pexxumbl ocTtaHoBa W cOpoca Harpy3kd KOTia. PeXHMMBI pacTONKH KOTJa W IycKa U3
Pa3IMYHBIX TEIJIOBBIX COCTOSTHUMN.

2 | HecranuronapHble pexuMbl padOTbl B JAMANa30HE JOMYCTUMBIX HAarpy3oK, CTaTHUYECKHe
U JUHAMHYECKUE XapaKTEPUCTUKU KOTJIOB.

3 CTaI_[I/IOHapHBIe PEXKUMBI SKCIINTyaTallu, CTATUYCCKUEC XapaKTCPUCTHUKHU KOTIIOB.

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

7.3.2 Bompochkl Kk 3k3amMeHy no aucinuiuinHe «KoreibHble YCTaHOBKH H maporeHeparopni» (6
CEMECT))

1. IIpyHIMIT KOMIIOHOBKHM TOBEPXHOCTEH HarpeBa Mo Xoay HpoaykToB cropanus. [lapooGpasyromime
IIOBEPXHOCTU HarpeBa. KOHCTpyKIIMM TOMOYHBIX KPAHOB.
2. CxeMbl BKJIIOYEHHS TaHEJECH 3KpaHOB, YCIOBHS HMX paOOTbl. MeToapl MOBBIIICHHWE HAJACKHOCTH
TOIIOYHBIX 3KPaHOB.

3. KOHBEKTMBHBIE HUCHApUTENIbHBIE MOBEPXHOCTH HAarpeBa U IApOINEpErpeBaTeln; paJuallMOHHbIE M
IIMPMOBBIE TAPONEPErpeBaTeNn yCcaoBUs paboThl MeTasuia Tpyo.
4. KoMIioHOBKa maporieperpeBaresieii, BIUsHUE Ha HEEe TTapaMeTPOB Mapa U XapaKTePUCTUK TOTUIUBA. 24.
[TaponieperpeBarenu KOTJIOB M CXEMbl MX BKJIKOYEHMsS B Ta3oBbId TpakT. MeToabl peryinupoBaHUs
TEeMIIEpaTyphl IIeperpeBa napa.

5. UyryHHble M CTaJbHbIE BOJSHBIE DKOHOMAaW3epbl KOTJIOB M HX BKIIOYEHUE B IIUTATCIIbHBIE
MarucTpajiy: TUIIbl, KOHCTPYKIUS, KOMIIOHOBKA, paclpe/lelIeHHe TEMIIEPAaTyPHbIX HAllOPOB.

6. PexynepaTtuBHble U per€HEPAaTUBHBIE BO3AYIIHbIE IOJOrPEBATENN. TEXHUKO-I)KOHOMUYECKUE TIPEEIIbI
IIOAOTPEBa BO3/lyXa BOJbI, ra3a.

7. Husko- m BbICOKOTEMIIEpAaTypHas KOPpPO3UHU IOBEPXHOCTEH HAarpeBa M METOAbl MX YMEHbBILIECHUS.
Mexanu3sm oOpa3oBaHHsl OTJIOKeHHH. Od4HCTKa MOBEpXHOCTEH HarpeBa. AOpasuBHBIH HW3HOC
IIOBEPXHOCTEN Harpesa

8. HaznaueHue orpakaeHuil razo0xo0B KoTjia U TpeOboBaHus K HUM. KOHCTpyKIIMu 0OMYypOBOK OCHOBBI
pacuera.

9. Ha3HaueHrne M KOHCTPYKLMHU Kapkaca. YcCJIOBUS pabOThl MeTajlla KOTJIOB, pacdeT Ha MPOYHOCTb.
OKCIUTyaTallnOHHBIN KOHTPOJIb 32 METAJJIOM.

10. XapakTepHucTHKa TEIUIOBOW CXEMBI: TEIUIOBOCIIPHUATHS B MCIIAPUTEIBHON CUCTEME, SKOHOMai3epe u
naporeperpesarese. Y cJI0BHsl ONTUMHU3ALUHU TEIUIOBOW CXEMBbI KOTJIA.

11. Temneparypa npoAyKTOB CrOpaHUs Ha BHIXOJIE U3 TOIKU U TEMIIepaTypa yXOSIIUX I'a30B.

12. TIpumeps! TEMIOBOM CXEMBbl KOTJIOB C €CTECTBEHHON LIUPKYISIUEN U MPUHYIUTENBHBIM IBUKEHUEM
pabouero tena. TernaoBoil 6alaHCc U TeMIepaTypHbIN ypoBeHb TOKH. Termooomen B Tomke. [lagarommii
1 3(ppEeKTUBHBIN TETIIOBOI MOTOK.

13. TennoBble XapaKTEPUCTHKU HACTEHHBIX SKpaHOB. CBsA3b TEMJIOBOM pabOTHI TONKH C BUAOM M
XapaKTepUCTUKaMU CXKHMraeMoro Torusa. M3mydarenbHas crnocoOHOCTh (akena. Beibop Temmeparypsl
IIPOJYKTOB CTrOpPaHMsI Ha BBIXOJ€ TOIIOYHOW KaMepBhl.

14. BbiOOp KOHEYHOro OXJIaXJEHHUs Ta3oB B Tomke.  Pacyer TeruiooOMeHa B TOMOYHOH Kamepe.
Metoauka pacueTa TernaooOMeHa B Tonke. JIyducTsiil TermnooOMeH B ra30Xxoax KoTia.

15.TemooOMeH B MOMYypaUallMOHHBIX W KOHBEKTHBHBIX IOBEPXHOCTSX HarpeBa. KoadduiumeHTs!
TeIIonepeiadyl U BIOOP ONTUMAIBHON CKOPOCTH MPOJYKTOB CrOPaHMs B KOHBEKTUBHBIX I'a30X0]1aX.

16. Meroauka pacdyera KOHBEKTHBHBIX IOBEPXHOCTEW HarpeBa. PacmpeneneHne TEIOBOCIPUATHI
MEXIy MOBEpXHOCTIMH HarpeBa. OCOOEHHOCTH pacIpe/eieHHs] TEIUIOBOCIIPUSATUN B MPSIMOTOYHBIX
KOTJIaX JOKPUTHYECKHX U CBEPXKPUTHUECKUX MApaMETPOB.

17. WHreHcuduKkanus pagualliOHHOTO W KOHBEKTHMBHOTO TEIUIOOOMEHa B JJIEMEHTax KOTJa.
Pacnpenenenue TemIOBOCIPUATHI MEXy MOBEPXHOCTSIMU HarpeBa. TeXHHMKO-3KOHOMHYECKUH BBIOOD
OXJIQX/ICHUS Ta30B B KOTJIE.



18. I'mapoauHaMuKa ¥ HAZSKHOCTh pabOTHI 3JIEMEHTOB KoTiia. OCHOBHBIE YpaBHEHUS TUAPOIUHAMUKHI 1
TEII000MEHa BOJOHAMOPHOTO TpakTta. OCOOCHHOCTH  THUAPOJAWHAMUKH CHCTEM C EeCTECTBEHHOMU
HUPKYJISIIUEH

19. Knaccudukanus uciapuTeIbHBIX CUCTEM KOTIIOB. TeMrepaTypa CTeHKU TPYOBbI U €€ 3aBUCHMOCTh OT
pasIUUHBIX ycIoBUK oOorpeBa. (OCHOBBI METOJMKH pacyeTa MPOCTHIX U CIOXKHBIX KOHTYPOB
HUPKYISIUH.

20. TemoBas ¥ rUApaBIMYECKas HEPABHOMEPHOCTh B 000rpeBacMbIX TpyOaxX IMOBEPXHOCTEH Harpea.
Kpusuce! TermnmooOMena B mapoodpa3yromumx Tpyoax. 3acToil U OMPOKUIABIBAHUE ITUPKYIISIIUN

21. I'mapogumHaMuKa CHCTEM C TNPUHYIUTEIBHBIM JBM)KCHHEM TEIUIOHOCUTENS. [ mapoanHamMudeckas
HEYCTOMYMBOCTB U €€ ycTpaHeHue. [lynbcanusi moToka ¥ MEephI 10 €€ ycTpaHeHHU0. [ uapoamHaMudeckas
YCTOMYHUBOCTH MOTOKA B TPyOax.

22. YpaBHUTEIBHOE M PETYJIUPOBOYHOE MaiiboBanue. [ uapapnnueckas XapakTepUCTHKa MHOTOTPYOHBIX
cucteM. TeroBas U TuapaBiIdyecKas pa3BepTka. ['mapoanMHaMuKa MCHAPUTETBHBIX CHCTEM KOTJIOB C
€CTECTBEHHOW LIUPKYJISIIIUCH.

23. Meroauka pacuera, THAPABINYECKUE XapaKTEPUCTUKU MPOCTOTO U CI0KHOTO KOHTYPOB LIUPKYJISLIUH
24. Ob6ecricueHUEe HAJACKHOCTH ©CTECTBEHHOW NHMPKYISAIUMU. PeXuM, CTpyKTypa U XapaKTePUCTUKH
IIOTOKA IIaPOBOJISHON CMECH

25. CxeMbl OpraHm3aliyd ABWIXKEHUS BOIbI W TAPOBOJSHONH CMeCH. [MIpoaMHaMHKa BOJOTPEHHBIX
KOTJIOB, 3KOHOMAaM3EPOB U NapomneperpeBaTeine

26. Ilopsaok TUAPaBIMYECKOTO pacdera KOTJIOB C €CTECTBEHHOW M MPUHYIUTENbHON LUPKYISLUCH.
I'mpapaBanyeckuil pacder KoTia.

27. AdpoarHaMHKa TOTKH. ASPOAMHAMUYECKUE COMPOTUBIICHUS Ta30BO3IYITHOTO TPAKTa U CIIOCOOBI UX
MIPEOJIOJICHHUS.

28. CxeMbl ra30BO3AYIIHBIX TPAKTOB KOTJIOB. TePMOXMMHUYECKHE MPOLIECCHl B Ta30BOM TpakTe. OCHOBBI
METOJMKHU PACUYE€TOB BO3AYIIHOTO U JILIMOBOTO TPAKTOB KOTJIA.

29. OcHOBBI DpEryJupoBaHHs pacxoja Bo3ayxa Ha ropenue. llenn, 3amaum u  MeToAuKa
a’pOIMHaMUYECKOr0 pacyeTa KOTeJIbHON ycTaHOBKM. HazHaueHue v nmpuHUUI paOOThl ABIMOBOM TPYOBI.
Be100p BeHTUIATOPA U IBIMOCOCA.

30. Boma kKak HMCXOAHOE TEXHOJIOIMYECKOE ChIPhE JJIsi KOTEJbHOM YCTAHOBKH, TEIUIOHOCHUTENb U
OXJIaX1AIo1Ias cpefia Ul TEII0-TeXHOJIOTHYECKUX arperaToB MpOMIPEANPUSATHH

31. Iloka3zaTenu kayectBa BoJbl. CocTaBbl IPUPOIHBIX BOA. TpeboBaHMs K MUTATEILHON BOJIE.
HopmupoBaHue 4yuCTOTBI BOABI Ul KOTEIbHBIX YCTaHOBOK. TpeOoBaHMs, MpeAbsBIseMble K KaueCTBY
MUTATEIBLHON BOJBI U IIapa.

32. BausiHue 3arpsi3sHeHMH Ha paboTy oOopyaoBaHUs. MCTOUHUKM 3arpsi3HEHHMs HHUTATENIbHOM BOJBI.
3aKOHOMEpHOCTH oOpa3oBaHMs OTJOKeHUH. OOJacTH OTIOXKEHUH B MapOBOASIHOM TpakTe KOTJIOB
cBepxkpurudeckoro nasnenus (CKI).

33. OcHoBHBIE cXeMbl O00pabOTKM NUTaTeNbHOM BOAbI. OuMCTKa BOJBI METOJAMH KOAryJsSIIUU U
W3BECTKOBAHMSI.

34, Ounctka Boasl (uibTpoBanueM. OOpaboTka BOJBI METOJAaMH HOHHOTO OOMEHAa M CXEMBI
KaTHOHUTOBBIX YCTAaHOBOK. TepMudeckoe 00eccoTuBaHUE BOJIBI.

35. Ynanenue u3 BOABI PacTBOPEHHBIX ra3oB. OOpaboTka BOABI CHUCTEM OXJaxaeHus. McTounukw,
COCTaBbl M XapaKTEPUCTUKHU CTOYHBIX BOJ NpeanpusaTHs. OuncTka cTOYHBIX BOJ. PU3NKO-XMMHUYECKUE
MIPOLIECCHI ITPU T€HEPALMU TTapa U3 MUTATENbHOM BOJIBI.

36. MexaHu3M U Mpolecchl 00pa30BaHMs HAKUITU U KOPPO3UH Ha MOBEPXHOCTH Harpena. BoaHbIi pexxum
komiioB. Ctynenuatoe ucnapenue. [lpoayBka B koTiax. 3ajaud BOJHOTO PEKHUMA.

37. Boausiii pexxum OapabaHHBIX KOTIOB. MeToasl BeiBoga npumeceil u3 nukina wa TOC. Bomanbrit
PEXUM MPSMOTOYHBIX KOTJIOB. be3HaKUIHBINA BOAHBIN pexxuM O0apabaHHBIX KOTJIOB.

38. ConeBoii 6anaHc nukia ¢ 6apabaHHBIM U MIPSIMOTOYHBIM MTAPOBBIM KOTIIOM.

39. MeTo/bI MOTydeHHsI YUCTOTO Tapa. ABTOMATHYECKOE PETYIUPOBAHHE COJIECOICPKAHUS KOTIOBOU
BOJibl. TpeboBaHus Kk kauecTBy napa. Cenapanus napa.

40. EcTecTBeHHAsI M TIPUHYAUTEIbHAS TATH B Ta30BOM TpakTe. COMPOTHBIICHUS MTPH JIBHKEHUU ITOTOKOB
BO3/lyXa M MPOAYKTOB CTOpaHuUs B AJI€MEHTax Kotia. [Ipucocsl Bo3ayxa B ra3oBblil TpakT. Penupkynsanus
BO3/yXa U ra3os.



41. XapakTepucTuKu u KOHCTPYKLIUU KOTIOB. [IoArOTOBKA K MYCKY M IYCK KOTEIBHOTO
arperata. Pexxumbl paboOThl KOTJIOB TPOMBINUICHHBIX MHpeanpusatiii. CraluoHapHbIe PEXKHUMBI
JKCILTyaTaluH, CTAaTHYECKUE XapAKTECPUCTUKU KOTJIOB.

42. HectanuoHapHbIe peXXHMbl padOThl B JAMAana3oHe JOMYCTUMBIX HAarpy3oK, CTaTHYECKHE U
JUHAMMYECKHE XapaKTECPUCTUKU KOTJIOB.

43. PexuMbl OocTaHOBA M cOpoca HArpy3kd KoTia. Pexumbl pacTOnKy KOTJIAa U MycKa M3 Pa3InIHBIX
TEIUIOBBIX COCTOSHHIA.

44. JlomyctumMble ckopocT cOpoca U Habpoca JnaBieHus B OapabaHHOM MapoBoM KoTiie. OpraHuzanus
yrpasieHus kotiaamu. OOCITy’)KuBaHUE KOTEILHOTO arperara Bo BpeMsi paboThl, OCTAHOB KOTJIA.

45. TloBpexieHue U PEeMOHT KOTJIa. Bupl ucTibITaHU#, TpeOOBaHUS K HUM, METO/IMKA MTPOBEICHUSI.

46. UccnemoBaHus adpoAMHAMHUYECKUAX XAPAKTEPUCTUK BO3AYIIHOTO M JABIMOBOTO TPAKTOB KOTEIHHOTO
arperara.

47. Hanmagka TOMOYHOrO pexuma KoTia. MeToabl OmpenesieHus MPUCOCOB BO3AyXa B KOTEIbHBIN
arperar. [locTpoeHue peryJIMpOBOYHON XapaKTePUCTUKH Tropeliku. [locTpoeHune peXUMHOW KapThl
KOTEJIBHOTO arperara.

48. TexHMYECKOE OCBHUJICTEIbCTBOBAHNE KOTJIOB. JIMPEKTHBHBIC MaTEpUaNbl MO SKCILTyaTallud KOTJIOB.
Oxpana Tpyna npu paboTe B KOTEIbHBIX.

49. KOHCTpYKTHBHBIE CXEMBbl NAapOBBIX KOTJIOB C €CTECTBEHHOW IMPKYJSALHUEH, NMPAMOTOUHBIX U C
MHOI'OKPAaTHOW IPUHYIUTEIBbHON LIUPKYJISLHEH.

50. Bonorpeiinsie u napoBogorperinbsie KoTibl. [laporazoBeie ycTaHoBKH. KOTbI HEIpsMOTO 1EHCTBUS U
C HEBOJSIHBIMH TETUIOHOCUTEIISIMH.

51. Kotnel Ha OTXONX TIa3aXx TCXHOJOIMYCCKUX YCTAHOBOK. KOTJILI, HCIIOJIB3YIOMIUC TCIUIOTY
TEXHOJOTHUYCCKOI'0 IMPOAYKTaA. I/ICHapI/ITeJII)HOC OXJTAXKACHUEC 3JICMCHTOB TCXHOJIOTMYCCKHUX YCTAaHOBOK,
OHCPIrOTCXHOJIIOTHYICCKUC arperarhl.

52. O6mme cBeneHust O sAEPHBIX peakTopax. Ilaporeneparopsl aTOMHBIX cTaHIMU. LlenHbie simepHbIe
peakuun geneHus. Koaddumment pasmuoxenus. Pusmka HeHTpoHOB.  Du3MKa pPaCIIMPEHHOTO
BOCIIPOHM3BO/ICTBA SIJICPHOTO TOILIHBA.

53. DOmneprernueckue peakTopsl. I[laporenepatop B TtemnoBoii cxeme ADC. Krnaccuduxamus
naporenepatopoB ADC u ux ocobennoctu. I'enepamus mapa B ogqHoKOHTYpHBIX ADC. Bona, xuukuit
METaJIJI ¥ a3 KaK IPErOIINE CPeJbl IaporeHepaTopoB

54. I'opu30oHTANBHBIM M BEPTHKAIbHBIA MaporeHepaTtopbl ABYXKOHTYpHBIX cxeM ADC. OcobeHHOCTH
BoaHOro pexxuma ADC. YpaBieHue peakTopoM.

55. 3HaueHue KOTEIbHON YCTaHOBKU B 00€CIIEUEHUH Ha/IeKHOW padOThl IPOMBIIUIEHHBIX MPEANPUATUI.
OCHOBHBIE DKOHOMHYECKHE IIOKA3aTE€Id CTPOUTENBCTBA, OKCIUIyaTallMM M PEMOHTa KOTEIbHBIX
YCTaHOBOK.

56. AHaJIN3 COBPEMEHHOT'0 COCTOSIHMS U TEHJICHLIMU Pa3BUTHUS KOTIOCTPOEHHUS.

57. OCHOBHbIE HaNpPaBICHUS MOBBIIIEHHUS] 3KOHOMUYHOCTH pa0OThl KOTEJIBHBIX YCTAaHOBOK, MEPCIEKTHUBbI
Pa3BUTHS KOTEJIbHOW TEXHUKH MPOMBIIUIEHHBIX MTPEIIPUATHIA.

58. OcHOBHBIE PKOHOMHYECKHE IOKAa3aTeIN CTPOMTEINBCTBA, JKCIUTyaTallMM M PEMOHTAa KOTEIbHBIX
YCTaHOBOK U ITIApOT€HEPATOPOB.

Oo0pa3zen 3k3aMeHANMOHHOI0 OMJIeTa N0 AUCHUIJINHE

I'PO3HEHCKUI FOCYJAPCTBEHHbIN HEGTSHON TEXHUYECKUI YHUBEPCUTET
HHCTUTYT SHEPTETHUKH
KA®EJIPA "TEIIJIOTEXHUKA 1 TH/IPABJTUKA"

Hucrunnmna KoTeJIbHbIe YCTAHOBKH M NAPOTeHePaATOPbI

CemecTp - 6

I'pynma T3C-21, 9011-21

BUJIET Ne 1




1. | KomnonoBka napormneperpeBaresnei, BIUsSHAE Ha Hee TapaMeTPOB M1apa U XapaKTEPUCTUK
toruiBa. 24. ITaponeperpeBaTesiv KOTJIOB U CXEMbI UX BKIIIOUEHHS B Fa30BbIM TPaKT.
MeTo1p1 perynupoBaHusi TEMIIEPATYPhI IEperpeBa napa.

2. | TeruoBas u TuapaBInYecKas HEPAaBHOMEPHOCTh B 000TpeBaeMbIX TpyOax MOBEpXHOCTEN
HarpeBa. Kpusucel TeruioodMena B mapoodpa3zyomux Tpydax. 3acToi ¥ ONpOKUABIBAHHE
HUPKYJISIUU

3. | Mexanu3Mm 1 nporeccsl 00pa30BaHMs HAKUIIK U KOPPO3HH Ha MMOBEPXHOCTH HarpeBa.
Bonnblii pexxum koTioB. Ctynenuaroe ucnapenue. [IpoayBka B kotiax. 3agauu BOJHOTO
pexuMa.

3aB. kadenpoii
«TennoTexHuka v rUIPaBINKay P.A-B. TypnyeB

7.6 Texkyuiuii KOHTPOJIb

IIpakTuyeckune padorsl (5 cemecTp)

[IpaxTnueckast padora Nel Pacuer ropenus rorimsa

[IpakTuueckas padota Ne2 PereHue npakTHUYECKUX 3a1a4 (C)KUTAHUE TOTLIUB)

[IpakTuueckas padora Ne3 TernoBble cXeMbl KOTEJIbHbBIX

[IpakTnueckast padora Ne4 Pemenue npakruueckux 3a1ad (TermioBoil 0anaHc KOTEIbHOIO arperara)
[IpakTuueckas padota Ne5 PacyeT TemioBoi cXxemMbl KOTEIbHOM C MapOBBIMU KOTIaMH.
[TpakTuueckas padota Ne6 Tomounbie yCcTpoHcTBa KOTIIOB (pelieHue 3aiayq).

[IpaxTnueckas pabora Ne7 Pacuer TennooOMeHa B TOMOYHBIX YCTPONCTBAX.

[Tpaktuueckas padota Ne8 Pemenue nmpaktuueckux 3anad (Pacder TernimooOMeHa B TOMOYHBIX
YCTPOMCTBAX).

HpaKTI/I‘leCKaﬂ pa60Ta Ne9 OcHOBHEBIE JIEMEHTHI MMapoOBbIX U BO,Z[OI‘peI\/‘IHBIX KOTJI0B. Pacuer
KOHBCKTHBHBIX HOBerHOCTCﬁ HarpeBa KOTCJIbHOI'O arperara.

[TpakTuueckas padota Nel0 Pemenne npaktTudeckux 3a1ad (XBOCTOBbIE TOBEPXHOCTH HArpeBa).

[IpakTuueckast pa6ota Nell OcCHOBBI HOBEPOUHOTO TEIJIOBOTO pacueTa TEIJIOTeHEPUPYIOIINUX
YCTaHOBOK.

ITpakTruyeckas pabora Nel2  OCHOBBI pacueTa a’3poIMHAMHYECKOT'O COMTPOTHBIICHUS
ra30BO3/YIIHOTO TPAKTAa.

[TpakTrueckas padota Nel3 Mertoauka TEIIOBOTO pacueTa TETUIOTCHEPUPYIONTUX YCTAHOBOK

[IpakTuueckas pabora Nel4 IToBepouHsblil pacueT TeriooOMeHa B TOIKE BOJOTPEHHBIX U APOBBIX
KOTJIOB.



[TpakTrueckas padorta Nel5 IloBepouHblil pacueT KOHBEKTHUBHBIX TOBEPXHOCTEH Harpesa. Pacuer
¢ecrona. PacueT paccenBaHus BpeIHBIX IPUMECEH U BBIOOP BBHICOTHI ABIMOBOM TPYObI

IIpakTuyeckue padorsl (6 cemectp)

[Tpaktuyeckas padora Nel PacueT TerioBoii cXeMbl KOTEITbHOW YCTAHOBKH.

[IpakTuueckas pabota No2 AJNropuTM pacuera U pacyeT TEIUIOBOM CXEMBI JIsl MaKCUMallbHO-3UMHET0
pexxuma paboThl KOTENBbHOH (MpooikeHue mp. pad. 1).

[IpakTrueckas padota Ne3
[TpakTrueckas padota Ne4
[TpakTuueckas padora No5
[TpakTrueckas padota Ne6
[TpakTrueckas padota No7
[IpakTuueckas padora No§

[IpakTuueckas padorta Ne9
545/542 BT.

TenoBoe nmotpebdiieHue.
CucreMsl TEMI0CHAOKEHUS.
Pexumbl perynupoBaHus HEHTPATN30BAaHHOTO TEIIOCHAOKEHUS
I'mapaBauyeckuil pexkuM TEIUIOBBIX CETEH.
O6opynoBaHue TEIJIOBBIX TYHKTOB U CETEH.
O3zHakoMJIeHHE ¢ ycTpoiicTBOM U npuHiunom pabotsl Kotna E-160-100.

O3zHakoMJIeHHE ¢ YCTPOCcTBOM U mpuHIunoMm pabotsl Kotna [1n-2650-25-

I[TpakTuueckas pabora Nel0  OsnakomsieHue ¢ ycrpoiictBoM u npunuunom paborel KoTina PH-5M.

I[IpakTuueckas padora Nell Osnakomsenue ¢ ycrpoiictBom u npunnunom paborer KoTina JIKBP-

6,5-13.

[TpakTuueckast pabora Nel2  O3HakomileHHE C YCTPONCTBOM U pUHLIUIIOM padboTsl Kotna-
yrumsatopa KCTK-35/40-100



7.4. Onucanue TokasaTejed u KPUTECPHUECB OLCHHBAHHA KOMHGTGHHI/Iﬁ Ha PAa3JIMYHbIX 3TallaX HX (1)0pMI/IpOBaHI/I}I, OIIMCAaHUEC

IMIKaJIbl OICHHUBAHMA.

(HEYI0BJIETBOPHUTEJIBHO)

(Y10BJIETBOPHUTEIBHO)

(xopoiuo)

(oTJaM4YHO)

Taoanua 7
ILiianupyemble pe3yJibTaThl 0CBOEHHS Kputepun onleHMBaHus pe3yJibTATOB 00y4YeHHSsI HaumenoBanue
KOMIIETeHIUHU OLICHOYHOI'0
menee 41 0ajs10B 41-60 6as10B 61-80 0aJs10B 81-100 6as10B cpeacrsa

OIIK-3. CniocoOeH AeMOHCTPUPOBATh IPUMEHEHHE OCHOBHBIX CITIOCOOOB MOJIy4eHHUs, TPeoOpa3oBaHusi, TPAHCIOPTA U UCIIOJIb30BAHUS TEIUIOTHI B
TEIJIOTEXHUYECKUX YCTAHOBKAX M CUCTEMaXx.

3HATh: ®parMeHTapHbIE 3HAHUS Henonnele 3HaHuA CdopmupoBaHHbIe, Cdopmuposannsie | Bompocs! k
HO coJiepiKalue CHCTEMAaTHYECKHE pyOEKHBIM
— OCHOBHbIC MCTOIHNKH Hay4HO- OT/ENbHBIE 3HAHUSA aTTECTALUSIM,
TeXHquCIfOﬁ HH(bOPMfHHH 1o po0eITbl 3HAHUS TECTBI, BOIIPOCHI
KOTEJIbHOM TEXHHUKE MAJIOM U CpeIHEH K TIPAKTHYECKAM
MOIIHOCTH, KJIAacCH(UKAIMIO MapOBBIX 3QHATHAM,
KOTJIOB U CYIIHOCTb IPOMCXOJAIINX B pedepar,
HUX IIPOLIECCOB; JOKIaj, yCTHBIN
—  TIPUHIHAI JEHCTBUS u BOTIPOC .
KOHCTPYKTHUBHBIE 0COOEHHOCTH
KOTEJIbHBIX arperaTos c
€CTECTBEHHON LUPKYJISIUEn u
IPUHYIATEIbHBIM JBHYKEHUEM
TEIJIOHOCHUTEIISI, METO/bI BBIITOJIHEHUS
KOHCTPYKTOPCKMX U  ITOBEPOYHBIX
pacyeToB KOTJIA U €r0 NOBEPXHOCTEW;.
. YacTHYHBIC yMEHUS Henonuble ymenus VMeHus OIHEIE, CdopmupoBaHHbIe
yMeT®: JIOITYCKAIOTCS Ve
— aHaJIM3UpOBATh HAYYHO-TCXHHUYECCKYIO HebobIIIe
JOKYMEHTAIMl0 ¥ HMH(poOpManuio o OLHOKH
KOTJIaX, CaMOCTOSATEIBHO
pa3buparbcs B HOPMAaTHUBHBIX




METOJMKAX pacuera U MPUMEHSATh HX
JUTSL pellieHUs OCTaBICHHOM 3a/1a4H;
UCIIOJIb30BaTh COBpPEMEHHbBIE
uH(GOpPMaLMOHHbIE TEXHOJOTUH, 0a3bl
JAHHBIX H TAaKeThl MPUKIAJTHBIX
nporpamm npu pacuerax,
UCII0JIb30BaTh MPOrPAMMBI TEILIOBOT'O
U THAPOJMHAMUYECKOTO  pacuera
2JIEMEHTOB KOTEJIBLHOI'O arperara;

BJIaJIeTh:

HEOOXOJUMOW  TEpMHUHOJOrMEH B
00JIaCTH  DHEPreTUYECKUX KOTJIOB,
HaBBIKAMU pacueToB TOpEHUs
pa3IMYHBIX BUJIOB TOTLIINBA,
COCTAaBJICHUS ~ MaTCPUAIBHBIX U
TEIUIOBBIX OaJaHCOB B KOTEJIBHOM

arperare;
OCHOBHBIMM  METOJAMHM  pacydera
KOHCTPYKIUH KOTJIa u €ero

MOBEPXHOCTEH Harpena;

OPUHLIMIIAMU BbIOOpa HEOOXOIMMOMN
KOHCTPYKIIMM KOTJIa K C)KUTAHHUIO
3a/IaHHOTO THUIIA TOIIJIMBA, HABBIKAMU
TEIUIOBOTO,  THIAPABIMYECKOTO U
a’pOIMHAMUYECKOT O pacyeToB
KOTEIBHOTO arperara,
METPOJIOTHUECKUX MPUOOPOB U CXEM
M ¢ yciuoBHeM  oOecreyeHus
0e30macHol ero paboTHI;

YacTuuHoE BIaaCHUE
HaBBIKaMH

Hecucremaruueckoe
MIPUMEHEHUE HABBIKOB

B
CHCTEMaTHYeCKOM
[IPUMEHEHNHU
HaBbIKOB
JIOITyCKaI0TCS
MPOOEITBI
3HaHUHI

Ycnemrnoe u
CUCTEMATHYECKOE
MPUMEHEHUE HaBBIKOB

OIIK-5. Cnocoben YYHUTHIBATDH CBOMCTBa KOHCTPYKIHUOHHBIX MAaTCPUAJIOB B TCINIOTCXHUYCCKUX pacCyYCTax ¢ yUHCTOM ITUHAMHWYCCKUX U TCIIJIOBBIX HAI'PY30K.

3HATb:

@parMeHTapHbIE 3HAHMS

Hemnomnxrle 3HaHus

CdopmupoBaHHbIe,

CdhopmupoBaHHbIe

Bomnpocs! k




— CmocoObl  TMOATOTOBKH  PAa3TMYHBIX HO CoZCpKamue CUCTEMATUYCCKUEC

TOIUIUB  MEpell UX  CKHUTAHUEM, OTACJIbHBIC 3HaHuA
croco0bl  MOAJEpKaHus — paboyero npOOeIbI 3HAHNS
pexxuMa KoTia (mapaMeTrpoB Iapa,
pacxoios, JTaBJICHMS)
KOHCTPYKTUBHBIE 0COOCHHOCTHU
TOPEIIOK JUISL CHKUTAHUS
ra3oo0pa3HbIX, JKUAKUX, TBEPABIX
TOILJIUB;

—  METOoABI CHUKECHUSA BpPEIHBIX
BBIOPOCOB KOTEIbHBIMU arperaTaMu u
METPOJIOTUYECKOTO  KOHTPOJA  3a
IIPOLECCOM.

. YacTuuHblE YMEHUS Henonusle ymenus YMeHusl IOIHbIE, CdopmupoBanHbIe

YMEThL: JIOIyCKaIoTCA Ve

— IIPOU3BOAUTH DJIEMEHTAPHBIE PACUYETHI HebobLINe

Mo KOTIy B ILEIOM M  €ro OIIHOKH
MTOBEPXHOCTAM Harpesa,
OCYILIECTBIIATH TIOUCK u
AHAJIM3UPOBATh HAYYHO-TEXHUYECKYIO
uH(pOpMAaILIHIO o KOTEJIbHOMN
TEXHHKE;

— BbBIOMpaTh KOTENBHBIM arperar B
COOTBETCTBUU c 3aJlaHHBIMU
TpeOOBaHUSIMU 1O  MapaMeTpam
TEIUIOHOCUTEIIS 1581071
XapaKTepPUCTUKaM HCTOYHHKA
JHEPIUH.

YacTtuuHoe BiaJicHUE Hecucrematuueckoe B Ycneunoe u

BIANETD: HaBbIKaMH NIPUMCHCHNE HAaBBIKOB CUCTEMATHYCCKOM CHUCTEMATHYECCKOC

— HaBBIKAMHM  TIOMCKA  HEOOXOIUMOi NPUMEHEHUH NPUMEHEHUE HaBBIKOB
uH(pOopMaIuy, Kacarolencs HAaBBIKOB

JIOTTYCKAIOTCS

PyOSKHBIM
aTTeCTaIlHsIM,
TECThI, BOIPOCHI
K MPaKTUYECKUM
3aHSATHAM,
pedepar,
JIOKJIaJl, YCTHBIN
BOIIPOC .




KOTEJILHOU TEXHUKU, pooebI

METOJaMH  MOJA00pa MOIIMHOCTH U SHaHHH
KOJIMYECTBA TOPEJIOK ISl 33JaHHOTO
THUIA KOTJIa u ero

Maponpon3BOJAUTCIIbHOCTH..




8. OcobeHHOCTH peasM3auny JUCHMILIMHBI VIS HHBAJUI0B U JIMI C

OrpaHu4Y¢HHBbIMHA BO3MOKHOCTAMH 310POBbA

Jlns  ocymiecTBIEHUS NPOLEAYpP TEKYIIero KOHTPOJS YCIIEBa€MOCTH M IPOMEKYTOYHOM
aTTeCTallMu OOYYaIOUIMXCs CO3/1aHbl (POHIBI OLCHOYHBIX CPENCTB, aJaNTHPOBAHHBIC JIJIsl HHBAINUAOB U
JHUIl C OrPAaHMYEHHBIMH BO3MOXKHOCTSIMH 3J0POBBbS M MO3BOJSIONIME OLEHHUTH JOCTIKEHHE HMH
3aIUIAHUPOBAHHBIX B OCHOBHOH 00pa3oBaTENIHON MNpOrpaMMe pe3yiabTaTOB OOYYCHHS H YPOBEHBb
cOPMUPOBAHHOCTH BCEX KOMIICTCHIMH, 3asBICHHBIX B oOpa3zoBaresbHON mporpamme. Dopma
NPOBEACHUS TEKyIIeH aTTecTallMd s CTYJCHTOB-MHBAJIUAOB YCTAHABIMBACTCS C  Y4ETOM
WHIMBUIYAIBHBIX TCUXO(U3UYECKHX 0COOEeHHOCTeH (YCTHO, MMCbMEHHO Ha Oymare, MUCHMEHHO Ha
KOMITbIOTepe, B (opMe TecTupoBaHus U T.1.). [Ipu TectupoBaHmu s ClAOOBHISAIIMX CTYJCHTOB
UCTIONIB3YIOTCSL (DOHIBI OLIEHOYHBIX CPEACTB C YKPYIMHEHHBIM mpudToM. Ha sK3ameH mpuriamaercs
CONPOBOKAAIONINI, KOTOPBIA  OOECIeYnBaeT TEXHUYECKOE COMPOBOXKICHHE cCTynaeHTy. llpum
HEOOXOMMOCTH CTYACHTY-UHBAIUAY MPEJOCTABISACTCS JONOTHUTEIBHOE BPEMS ISl TOATOTOBKH OTBETA
Ha O9K3aMmeHe (wiam 3adere). OOydaromuecs € OrPAaHUYEHHBIMH BO3MOXKHOCTSAMHU 370pOBbS U
oOydJaromuecss WHBAJIHIbl OOECIEYMBAIOTCS MEYAaTHBIMU W 3JEKTPOHHBIMU  00pa30BaTEIbHBIMU
pecypcamu (TporpaMmbl, y4eOHBIE TOCOOWS IS CaMOCTOSITEIBHOH paboTel W T.0.) B QopMmax,
aIalTHPOBAHHBIX K OTPAaHHYEHHSIM X 3I0POBbS U BOCIIPUATHS HHPOPMALIUH:

1) ISl MTHBAJIUIOB U JIUI] C OTPAaHUYEHHBIMH BO3MOXKHOCTSIMU 3710POBbSI IO 3PEHHI0:

- JUIS CcJembIX: 33/JaHus U1 BBIIOJHEHHWS Ha CEMHUHApaX M MPAaKTUYECKUX 3aHATHUSIX
oopmisiroTcst  penbeHO-TOUCUHBIM mpudTOM bpaiins wiam B BUAE DIEKTPOHHOTO JIOKYMEHTA,
JOCTYITHOTO C TOMOINBI0 KOMITBIOTEpPA CO CIENHAIM3UPOBAHHBIM TPOTPAMMHBIM 00€CIIeUeHUEM ISt
CIIETIBIX, JINOO 3aUUTHIBAIOTCS ACCUCTEHTOM; TUCbMEHHBIE 3a/IaHUs BBIMOJIHAIOTCS Ha Oymare penbedHo-
TOYeUyHbIM wIpupTOM bpalias uaM Ha KOMIbIOTEpE €O  CHEHUATU3UPOBAHHBIM IMPOIPAMMHBIM
obecriedyeHneM sl CIIeNbIX MO0 HAJUKTOBBIBAIOTCS ACCUCTEHTY; OOy4YaroUIMMCs JUIs BBIIOJHEHHUS
3aJJaHus TIPU HEOOXOJIUMOCTH TPEIOCTABISICTCS KOMIUIEKT MUCHMEHHBIX NMPHHAUICKHOCTEH M Oymara
IUIE  TUChbMa  pelbeHO-TOYCYHBIM IpU(PTOM bpaiiis, KOMOBIOTEp CO CHEIHAIH3UPOBAHHBIM
MPOrpaMMHBIM 00€CTIeYeHHEM IS CIIETbIX;

- IS c1a0oBUAAIIUX: o0ecreunBaeTCss UHIUBUYyaJIbHOE PAaBHOMEPHOE OCBEIICHHE HE MEHee
300 mrokc; oOywaromMMmcsl JJs  BBINOJIHEHMS 3aJaHusd TpPH  HEOOXOAMMOCTH MPEJOCTaBISAETCS
YBEIIMYHMBAIOIIEE YCTPOWCTBO; BO3MOXKHO TAaKK€ WCIOIb30BAHNE COOCTBEHHBIX YBEIMYHBAIOIINX
YCTPOICTB; 3a/JaHusl UI BBIMOJIHEHUS 3a/JaHUi OPOPMIISIOTCS YBEIMYEHHBIM HIPHUPTOM;

2) JUIs. THBAJIUIOB U JIUIL C OTPAaHMYEHHBIMH BO3MOKHOCTSIMH 3/10pPOBBS MO CJIYXY:

- IUISl TJIYXUX M CJIa00C/bIIAIUX: 00eCcTIeYrMBaeTCsl HATMYUE 3BYKOYCHIIMBAIOICH armaparypsl
KOJJICKTHBHOTO  TIOJIb30BaHUS, npd  HEOOXOAMMOCTH o0yJaromuMcsl  TPEAOCTaBISETCS

3BYKOYCHUJIMBArOIIas arrmaparypa HWHIUBUAYAJIIBHOTO IIOJIb30BAaHUA, MNpeaOCTaBIAOTCA  YCIYI'U



CYpPAOIIEPEBOIYNKA,
- I CJeNmOIJIyXMX JOIIyCKaeTrcs IIPUCYTCTBUE ACCUCTEHTA, OKAa3bIBAIOLICIO  YCIYyIH

TU(IOCYpIOTIepeBOAUMKa (TOMUMO TpPEOOBAaHUH, BBITONHSIEMBIX COOTBETCTBEHHO ISl CJCMBIX H
TIIyXHX);

3) JUIS JIAI C TSDKENBIMU HApYHICHUSMH pPEYH, TIyXUX, CIA0OCHBIIIANUX JIEKIUA |
CEMHUHAPHI, TPOBOANMBIC B YCTHOU (popMe, TPOBOATCS B MUCHBMEHHOU (opME;

4) JUIS WHBAIUJIOB W JIMIl C OTPAHMYEHHBIMA BO3MOXKHOCTSMU 3J0POBBS, HMEIOIINX
HApPYIIEHHSI ONMOPHO-IBUTATEIHLHOIO annapara:

- JUIAd JIMI C HapYIICHUSMHU ONOPHO-JABHTaTEIbHOIO armapara, HapyIICHUSMH JIBUTATEIbHBIX
(GYHKIUH BEpXHUX KOHEUHOCTEW MU OTCYTCTBHEM BEPXHUX KOHEUHOCTEW: MHCHMEHHBIC 3aJlaHus
BHITIONHSIOTCS. HAa KOMITBIOTEPE CO  CICHUATM3UPOBAHHBIM IPOTPAMMHBIM  O0ECIICYCHUEM  WITH
HA/IMKTOBBIBAIOTCSl ACCUCTCHTY; BBIMOJIHEHUE 3a/laHuil (TECTOB, KOHTPOJBHBIX padoT), MPOBOAMMEIC B

MUCBEMEHHOM (hopMe, TPOBOAATCA B YCTHOM opMe myTeM oripoca, 6ecebl ¢ 00ydaroumcs.

9.Y4edHo-MeTOTUYecKOe U HHPOPMAINIHOHHOE 00ecnevyeHue TUCITUTITMHBI

9.1 JIuteparypa

1. TerutosHepreTuka u ternorexuuka. Kuura 3. TenoBslie 1 aTOMHBIE AJIEKTPOCTAHINHN [ DIEKTPOHHBIN
pecypc]: cipaBounuk/ M.C. AnxyToB [u 1p.].— DIEKTpOH.TEKCTOBbIE JaHHble.— M.: M3naTenbckuii
nom MOMU, 2007.— 648 ¢c.— Pexum noctyna: http://www.iprbookshop.ru/33155.html.— 3BC
«IPRbooks»

2. Ternosnepreruka u terorexauka. Kuura 4. [IpoMbIieHHas TEIIIOPHEPTETHKA M TEIUIOTEXHHUKA
[DnexTpoHHbI pecypc]: cipaBounuk/ b.I". bopucos [u ap.].— DneKTpoH.TeKCTOBbIE JaHHBIE.— M.:
Nznarenbckuit jom MOU, 2007.— 631 ¢.— Pexxum ngocryma: http://www.iprbookshop.ru/33156.html.—
3BC «IPRbooks»

3. Tpyxuuii A.Jl. [Tapora3oBsie yCTaHOBKH IEKTPOCTAHIINN [ DNEKTPOHHBIN pecypc]: yueOHoe mocodue
i By30B/ Tpyxuuii A.Jl.— DnekTpoH.TekcToBble AJaHHble.— M.: U3narensckuit nom MOU, 2013.—
648 c.— Pexum goctyna: http://www.iprbookshop.ru/33207.html.— 3BbC «IPRbooks»
TemosHepreTuyecKrue yCTaHOBKU [ DIEKTPOHHBIN pecypc]: COOPHUK HOPMATUBHBIX IOKYMEHTOB/ —
DnexTpoH.TekcToBble AaHHble.— M.: DHAC, 2013.— 384 c.— Pexum noctymna:
http://www.iprbookshop.ru/17819.html.— 3BC «IPRbooks»

4. TennosHepreTuyeckue yCTaHOBKU. TeopeTuueckue U MpakTUIeCKHe OCHOBBI TUCIUITITMHbI
[DnexTponHsbIit pecypc]: yueobnoe mocodue/ C.B. IIlutoB [u aAp.].— DIEKTPOH.TEKCTOBBIE TaHHBIC.—

5. brarogenienck: JlanbHEBOCTOYHBIN rocy1apcTBEHHBIN arpapHblil yHuBepcurert, 2015.— 266 ¢.—
Pexum noctyna: http://www.iprbookshop.ru/55914.html.— 3BC «IPRbooks»

I"a30TypOuHHBIE HEPreTUYECKHE YCTAaHOBKH [ DJIEKTPOHHBIN pecypc]: yuebHoe nocobue ais By3os/ C.B.
[{aueB [u 1p.].— DAEKTPOH.TEKCTOBBIE naHHbie.— M.: M3narensckuii nom MOU, 2011.— 427 c.—
Pexxum noctyna: http://www.iprbookshop.ru/33113.html.— 3BC «IPRbooks»

5. [TaporenepaTopbl MPOU3BOAUTEIBHOCTHIO 2,5...25 T/4 [ DNEKTPOHHBIN PECYpPC|: METOIUYECKUE
yKa3aHHUs K BBIIIOJHEHUIO KypCOBOTO NPOEKTA 110 AUCUUIIINHE «I'eHepaTopsl TEMIa 1 aBTOHOMHOE
TEII0CHA0KEeHNey» ISl CTY/IEHTOB OakaiaBpuaTa 04HON (GOpMbI 00yUEeHHsI HAallPaBJICHUS MOATOTOBKH
08.03.01 CtpoutenbcTBo/ — DIEKTPOH.TEKCTOBbIE JaHHbIe.— M.: MOCKOBCKHUI TOCY1apCTBEHHBIN
crpoutenbHbIid yHuBepcuteT, I6C ACB, 2016.— 48 ¢.— Pexxum nmocryma:
http://www.iprbookshop.ru/62626.html.— 3B5C «IPRbooks»

6. OCHOBBI pacyeTa SHEPTreTHUECKUX YCTAaHOBOK [ DIeKTpoHHBIN pecypc]: mpaktukym/ Cepoun B.I1.,
Menemun B.B. — DnexTpon.TekcToBble JanHble.— CTaBponoib: CeBepo-KaBkasckuil penepanbHblii



yauBepcutet, 2016.— 102 ¢.— Pexxum noctyma: http://www.iprbookshop.ru/66104.html.— 3bC
«IPRbooks» http://www.iprbookshop.ru/65620.html.— 35C «IPRbooks»

B) UHTepHET-pecypchl
HNurepHer pecypc - WWWw.gstou.ru, smextponnsle Oubmuoreunsie cucteMbl (DBC): «IPRbooksy,
«KoHcynbranT cryaeHtay, «Ibooksy, «Jlanby.

eknigi.org»...kotelnye-ustanovki. ..parogeneratory.htmi
paruem.rwrol...teploenergetike. .. kotelnye-ustanovki/
bwt.ru» st mpomeinuienHocTy Teruosneprerukarboiler
twirpx.comyBce s crynenrar1144528
Vunivere.ru)eMeHTbl TEOPUH TOPEHHSI
book-gu.ru»2013/03/water/
gazovik-teploenergo.ru>index.php?id=1272
BiblioFond.rurview.aspx?id=525430
SGAU.ruxfiles/pages/4699/13926150811.
enlightenmebook.comy...kxoTeapHBIC-yCTaAHOBKH
zadocs.ruyfizika/45340/index.html
bibliozal.ru>...kotelnye-ustanovki-parogeneratory

©loNoO~wWN -
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9.2 MeToau4YecKne YKa3aHUsl 0 OCBOCHHIO JUCHUIIMHBI (IprioxenHue)

10. MaTepuajibHO-TEXHHYECKOE O0ecriedeHHe TUCIUIINHBI

Jlnst obecrieueHUs] OCBOEHUS JMCHUIUIMHBI HEOOXOMMMO Haiuyue y4eOHOW ayAuTOpUH, CHAOKEHHOU
MYJIbTUMEIUMHBIMU CPECTBAMU JIJIS IPE/ICTABIICHUS MPE3EHTALMH JIEKIUI U NTOKa3a yueOHbIX (PUIIbMOB.

Kracc ¢ mepcoHaJIbHBIMH KOMIBIOTEPAMH ISl TIPOBEIACHUS NMPAKTHUYSCKUX 3aHATHH U BHPTYaTbHBIX
J1a00paTOPHBIX padoT.

VuebHas aymuropus kabeapst "T u I, Ne2-21, Ne1-19%  crHaGxeHHas MyIbTUMEINHHBIME CPEICTBAMH
JUIS TIpEICTaBJICHUS MPE3EHTAIUI U [T0Ka3a y4eOHBIX (PUIbMOB.

HaGops! cnaiinoB ¢ texnonornueckumu cxemamu TOC u TOL, rpadukamu myckoB, ¢ KOHCTPYKLUEH
y3JI0B U AJIEMEHTOB, TEXHOJOTUYECKMMH CUCTEMaMU 00eCTIeUeHUs ) KU3HEACITEIbHOCTU CTaHIIUH.

IIporpaMmmMHoOe U KOMMYHHMKAIlHOHHOE o0ecrieyeHue
CpencTBa obecrieueHHUs] OCBOEHUS TUCIIUITITMHbI
Pacuernsie kommbrorepubie mporpammbl: MATHCAD, EXEL.

1. QHGKTpOHHHI\/‘I KOHCIICKT J'IeI(I_[I/II\/'I n 3HeKTp0HHO-06y‘IaIOH.IHfI KOMIIJICKC 11O JUCIHUITIIIMHEC
2. TecTnr AJI1 KOMITIBIOTEPHOTO TECCTUPOBAHUA CTYACHTOB.

11. lono/iHeHHs ¥ MI3MEHEHHUs B pa0oyeil mporpaMmmMe Ha y4eOHbIi roj

JlononHeHUss W H3MEHEHHs B pabouue NpOorpaMMbl BHOCSTCS €KEroJHO Mepe] HayalloM HOBOTO
yuebHoro roga mno Qopme. M3mMeHeHus: JOIKHBI O(QOPMIIATHCA JOKYMEHTAJIBHO W BHOCATCS BO BCE
YUTEHHBIE IK3EMILISPBI.

VYuebusle aynutopun kadenps! "Temnorexuuka u rugpasiuka”’ B [YK ITHTY — Ne 4-20, Ne4-45, Ne4-
47 m  Ne4-49, cHaOXeHHbIE MYJbTHMEIUIHBIMH CPEICTBAMHU ISl TIPEICTABICHUS TPE3CHTANN |
noka3a y4eOHbIX (PMIbMOB

IIporpamma cocraBneHa B cooTBeTcTBUM ¢ TpeOoBaHusMu PI'OC u ¢ ydyeroM pekoMeHAanuil Mo
HarpaieHuto noArotToBku 13.03.01 «TemnosHepreTuka U TEMIOTEXHUKA.


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

B) IPOrpaMMHOe 1 KOMMYHHMKAI[MOHHOE o0ecreyeHue
CpenctBa obecriedyeHus] OCBOCHUS TUCIIUTUTHHBI
Pacuernbie komnberoTepubie mporpammbel: MATHCAD, EXEL.

3. DNEKTPOHHBIA KOHCIEKT JIEKIHA ¥ DJIEKTPOHHO-OOYYAIOIIMA KOMIUIEKC M0 JUCIHILIAHE

«KotenbHbIe YCTAHOBKH U ITAPOT€HEPATOPHI»
4. TecTbl 1711 KOMIIBIOTEPHOI'O TECTUPOBAHUS CTYACHTOB

KoTenbHbIe YCTAHOBKH M MaporeHeparopbl (Hamuuue obopynoanus u TCO)

1 JlaGopaTtopHsbiii komIuieke "Termnonepenada npu kousekiuu 1 06xyse" TITK-010-9JIP-01
(9 nabopaTopHbIX padboT)

2 VY4ebHo-nmabopaTopHblil KoMIuieKe «TemiooOMeHHUKI
(4 nabopaTopHBIX pabOTHI)

3 BupryanbHbiii yaeOHbIH KOMITIEKC «TerioBbIe 2JIEKTPOCTAHITHI

Kommtekc npenHa3HadeH st HCCIEA0BAaHUS POIIECCOB HACTPOHKHU U HAJIAAKU CHCTEM TEIIOBOH 3IEKTPOCTAHINH, a TaK)Ke KOHTPOJIS
Y MOHMTOPHHI'A COCTOSIHUS 3]IEMEHTOB CHCTEM BO BPeMs UX PabOThI M JIEMOHCTPALIUHY BIUSHUS M3MEHEHHS [TAPAMETPOB 3JIEMECHTOB.
[porpamma cozepKuT rpadhHIecKyro HHPOPMALUIO, H300PaKEHUSI MOHUTOPOB, IAHEIH YIIPABICHHS U COOOIICHHS aBapUITHOM
CHT'HAJIM3aIlUH aHAJIOTHYHBIC PeaIbHbIM.

4 KoMILIeKT IJ1aKaToB 560x800 myv, M300pakeHne HAHECEHO HA IIACTUKOBYIO OCHOBY TOJNILIUHON 4 MM
u pazmepoM 560x800 mm. Mzo0pakeHne obnagaeT BOJOCTONKAME cBoiicTBaMu. Kaxkaplif mrakat uMeeT
SJIEMEHTHI KPEIUIEHHs] K CTEHE.

S) TemoBble anexkTpuyeckue cranuuu (16 mr.)

5.1 | «Tenmomaccooomen» (16 mT.)

5.2 | Typbunsl u 000pyaOBaHUE TEIUIOBBIX cTaHIMi (16 mT.)

5.3 | KorenbHble ycTanoBkH 1 060opyaoBanue (16 mrT.)

6 BJIeKTPOHHbIe IJIAKATBI JleMOHCTpaIMOHHBIE KOMIUICKCHI Ha 0a3¢ MyJIbTHMEINA-TPOCKTOPA (KOMILICKT
2NeKTPOHHBIX MakaToB Ha CD, mynsrumeaua-npoektop BENQ, HoyTOyK, axpan 1,5x1,5 m):):

a. TemomaccooOmen (122 mit.)

0. Bunbl u Ha3HAYEHNE KOTEIBHBIX YCTAHOBOK (27 MIT.)
Ilpe3enTanumn:

1 Temnonepenava

2 TermnoBsie M aTOMHBIE QJICKTPOCTAaHIMU

3 Bupl, coctaB M1 Ha3HAYeHUE TYPOUH TEILJIOBBIX CTAHIIMHA

4 XapaKTepI/ICTI/IKa u O6H_II/IC TCXHOJIOTUYCCKUC CXEMBbI KOTCIIbHBIX YCTaHOBOK
IIPOMBIIUICHHBIX IPEIPUATHN.

5 HpI/IHI_II/Il'II/IaJ'IBHLIe CXEMBI HaPOTyp6I/IHHOI7I QJICKTPOCTAHIIUU HAa OPTaHNUYCCKOM U
AACPHOM TOILIMBE.

6 Oco0eHHOCTH U KOHCTPYKTUBHOC O(I)OpMJ'ICHI/IC MapoBbIX KOTJIOB IIPAMOTOYHOTO
JICCTBHSI, C €CTECTBEHHOW YU MPUHYIUTEIBbHON HUPKYJSIIIUEN.

7 KoHcTpykiinu Ma3yTHbIX hopcyHOK. ['openku Ma3yTHble, KOMOMHUPOBAaHHbIE.

8 Tomkn AJIA COKUT'aHUA )KMJIKOIo U TBEPAOIro TOIIMBA

9 OCHOBHBIE CXEMBI O6pa6OTKI/I MUTATEIbHOMU BOJBI. I/ICTO‘IHI/IKI/I, COCTaBhbI U

XAPaAKTCPUCTHUKU CTOYHBIX BOJ NPCANTPUATHA.

10 Bononoarorosxka.

11 | OkcnyaTanus KOTJIOB IPOMBIIUIEHHBIX TPEIIPUSTHIH.

12 OO6cny)KrMBaHNME KOTEJIBHOTO arperara Bo BpeMsi paboThl, OCTAHOB KOTJIA.

13 | KoHCTpYKTHBHBIE CXEMBI NAPOBBIX U BOJIOTPEHHBIX KOTJIOB.

14 ITaporeHepaTopbl aTOMHBIX CTAHIIMI.

BuneodbunjabMul:

- [IpuHiun paboTe! KOTIA;

- [TapoBoi korern;

- [TapoBble TypOUHBI;

- [limams ropenku;

- KopoTkoe 3ambIkanue;




- TermmooOMeHHHUKH;

- Po3xur kotia;

- 'pagupnu;

- [Ipunnun paboTs! Hacoca

- [Ipuniun paboTel 1IEHTPOOEKHOTO HACOCA,

- MHorocTtyrneHyarblii Hacoc;

- Hacoc ITHC-1.

- Xabapogsckas TOLI;

- Psazanckasg ['PDOC

- DKCIUTyaTalysi SHeprobI0KOB;

- Ilpuniun paboTsl JpIMOCOCA;

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

Ipunoocenue

MeToanueckue YKazaHus M0 OCBOCHUIO THUCHUIIJIMHDI
«KoTeabHble YCTAaHOBKH U ITIAPOreHepaTopbn»

1. Meroauueckue yKa3aHus /sl 00y4alOIMXCA MO IUIAHMPOBAHWI0O W OPraHU3aNUU
BpeMeHHU, He00X0IMMOrO0 /1JIsl OCBOEHHUS TUCHHUILINHBI.

W3yueHne peKOMeHayeTcss HauaTh ¢ O3HAKOMJICHHUsS ¢ pabodell MmporpaMMoi JUCIUILINHBI, €€
CTPYKTYpOH U cojaep)KaHHeM pa3leioB (MoAyseil), pOHIOM OLIEHOYHBIX CPEACTB, O3HAKOMHTHCS C
y4eOHO-METOIUYECKUM 1 HH()OPMAIIIOHHBIM 00€CTIEYeHNEM TUCITUILINHEIL.

Jucnunnuna «KoTenpHble YCTAaHOBKH M MApOT€HEPATOPh» COCTOUT U3 18 CBSI3aHHBIX MEXKIY
c00010 TeM, 00eCTIeUnBAIOIINX TTOCIIEA0BATEIFHOE U3YUCHHE MaTepHaa.

OO6yuenne no aucuuruiiHe «KoTenbHbIE YCTAaHOBKM M MAapOTE€HEPAaTOpPb» OCYLIECTBISETCS B
cienyomux popmax:

1. AyautopHble 3aHATHS (JEKIIUHU, IPAKTHYCCKUE/CEMUHAPCKUE 3aHATHS).

2. CamocrositenbHass pabora cryneHTa (HOATOTOBKA K  JIGKIMSAM, I[PAKTHYECKUM/
OPAKTUYECKUM 3aHATHUSIM, TecTam/pedeparaM/IoKnaiaMm/scce, U UHBIM (opMaM MHCbMEHHBIX PadoT,
BBINTOJIHEHHE aHAIIN3a KEHCOB, HHIUBUIyalIbHAsI KOHCYJIbTAIINS C TIPETIOAaBaTEIIEM).

3. UnrepaktuBHbie (opMBI TpOBeACHUS 3aHATHA  (KOJJIOKBUYM, JIEKIUS-AUCKYCCHS,
TPYIIIIOBOE pelleHre Keiica u 1p.hopmabl).

Y4eOHbIil MaTepual CTPYKTYPUPOBAH U U3Y4YEHUE JUCIUILIMHBI POU3BOAUTCS BTEMATUUECKOM
MIOCJIEIOBATENBHOCTHA. KaoMy NpakTHYecKOMy/ CEeMHUHAPCKOMY 3aHSTHIO W CaMOCTOATEIBHOMY
U3Yy4EHHIO MaTepuasla MpeallecTBYeT JeKIHMs Mo AaHHoW Teme. OOydaromuecs caMOCTOSATENbHO
IPOBOJIAIT PEIBAPUTENHFHYIO TIOATOTOBKY K 3aHATHIO, IPHHUMAIOT aKTUBHOE W TBOPYECKOE YJacTHE B
00CYX/IEHUN TEOPETHYECKUX BONPOCOB, pa3bope MNpoOIEMHBIX CHUTyallMd M TIOMCKOB MyTed HX
pemeHusi. MHorume mpoOieMbl, HW3ydaeMble B Kypce, HOCAT JMCKYCCHOHHBIH XapakTep, 4To
npeJnoiaraeT MHTEPAKTUBHBIN XapakTep MPOBEICHUS 3aHATHI Ha KOHKPETHBIX MPUMepax.

Ornucanue mociieI0BaTeIbHOCTH IEHCTBUM 00y4aroerocs:

[Ipy wu3ydeHuu Kypca cleayeT BHHUMATEIbHO CIyIIaTh M KOHCIEKTHPOBaTh MaTepHal,
u3JaraeMplii Ha AayAMTOPHBIX 3aHATUsAX. /s ero TOHWMaHWS W KA4YeCTBEHHOTO YCBOCHUS
pPEKOMEH/IyeTCs CIIeAYIoNIas MoCae10BaTeIbHOCTh JHCTBUIA:

1. Tlocne okoHYaHUWS Y4YEOHBIX 3aHATHH JUIA 3aKpEIUICHUS MaTepualia IMPOCMOTPETh H
00IyMaTh TEKCT JICKIIUHU, MPOCIYIIAHHOW CEroJHs, pa3o0parh paccMOoTpeHHble mpumepsl (10 — 15

2. [lpy MOATrOTOBKE K JEKIUU CIEAYIOMIET0 MHS TMOBTOPUTH TEKCT MPEABIAYIIEH JEeKIUH,
HOJyMaTh O TOM, Kakasi MOKeT ObITh cieayromas Tema (10 - 15 munyT).

3. B teuenue Henenu BbIOpaTh BpeMs Ui paOoThl ¢ auTeparypoil B Ombmuoreke (mo 1
qacy).

4, HpI/I INOATOTOBKE K HD&KTI/I'—IGCKOMV/ CCMHUHAPCKOMY 3aHATHIO ITIOBTOPUTH OCHOBHBLIC IMOHATHA




0 TeMe, M3YYUTh MPUMEPHL. Pemas KOHKPETHYIO CHUTYalluio, - TPEABAPUTEIBHO MOHATH, KaKOH
TEOPETUYECCKHIA MaTepuan HYXXHO HCIOJbh30BaTh. HaMeTWTh IJaH pemnieHusi, MornpoOOoBaTh Ha €ro
OCHOBE penuTh | - 2 mpakTHYECKHEe CUTYyaruH (J1a0.paboThI).

2. Meroauveckue yKazaHus 1o padore o0yyarommxcsi BO BpeMsl POBeAeHUs JIEKIUil.

Jlekumuu  nmaroT  OOy4aroOmUMMCS  CUCTEMaTHU3WPOBAHHBIE  3HAHMS MO  JUCIHILIMHE,
KOHIICHTPUPYIOT WX BHHMaHHWE Ha HaumOoJee CIOXKHBIX M BaXHBIX Bompocax. Jlekmuu OOBIYHO
U3JIAraloTCs B TPAAULIMOHHOM UM B IpobieMHOM ctuie. [l cTyeHTOB B OOJBIIMHCTBE CIy4aeB B
npoOsieMHOM cTuiie. [IpoOeMHBII CTHIIb MO3BOJSIET CTUMYJIMPOBATH AKTUBHYIO IO3HABATEIBHYIO
NESATENIbHOCTh OOYUaIoOIUXCsl M UX MHTEpEC K JUCHUIUIMHE, (POPMHPOBATH TBOPUECKOE MBINIICHHE,
npuberarh K MPOTHUBOIIOCTABICHUSM U CPaBHEHUSM, JiejaTh 00OOIICHHS, aKTHBU3UPOBATh BHUMAHUE
00y4arouuxcs MmyTeM MOCTaHOBKHU MPOOJIEMHBIX BOIIPOCOB, HOOMIPATH AUCKYCCHIO.

Bo Bpems JEKIMOHHBIX 3aHSATHII PEKOMEHIYETCs BECTH KOHCIEKTHPOBAHHE Y4eOHOTO
MaTepuana, oopaniath BHUMaHHEe HAa (DOPMYIMPOBKH U KATETOPUH, PACKPBHIBAIOIIME CYTh TOTO WU
MHOTO SIBJICHUS, UJIM TIPOIIECCOB, BBIBOJIBI U MTPAKTHUYECKHUE PEKOMEH IAllUU.

KoHCneKT JeKnuu Jiydine Moapa3AeiisaTh Ha MYHKTHI, COONIOAas KPACHYIO CTPOKY. DTOMY B
00JbI1I0M cTeneHu OyayT crocoOCTBOBATH BOMPOCHI IJIaHa JICKIIUH, TPEJIOKEHHBIE MPENOIaBaATENISIM.
Cnenyer oOpamiaTh BHUMaHHUE Ha aKIEHTBI, BBIBOJABI, KOTOpBIE JENAeT IMpenojaaBarelib, OTMedas
Hanbosee Ba)KHBIE MOMEHTHI B JIEKIIMOHHOM MaTepHalie 3aMedaHusIMu
«BAXKHO», «XOPOIIO 3alIOMHUTH» U T.Nl. MOXHO J€NaTh 3TO U C MOMOUIBIO PAa3HOIBETHBIX MapKepOB
WIH pyYeK, TOTYEPKUBasi TEPMHUHBI U OIIPEICTICHHUSL.

[lenecoobpa3Ho pa3paboTaTh COOCTBEHHYIO CUCTEMY COKpAIICHHI, a0OpeBUaTyp M CHMBOJIOB.
Opnako npu nanbpHEienR paboTe ¢ KOHCIIEKTOM CHMBOJIBI JTy4Ille 3aMEHUTh OOBIYHBIMU CIIOBAMHM ISt
OBICTPOTO 3PUTEIHLHOTO BOCTIPUSITHS TEKCTA.

Paborass Haj KOHCIEKTOM JIEKIUH, HEOOXOAMMO UCMIOJIb30BaTh HE TOJIBKO OCHOBHYIO
JUTEPATYpPy, HO U Ty JUTEPATYPY, KOTOPYIO AOMOIHUTEIHHO PEKOMEH0BAI TIpernoiaBaresib. IMeHHO
Takas cepbe3Hasi, KPOMOTIuBas padoTa C JIGKIMOHHBIM MaTEpHUaJOM IO3BOJIUT TIyOOKO OBIAAETh
TEOPETHUUECKUM MaTEPHAIIOM.

Temartuka nexuuit gaercs B paboueil mporpaMmme JTUCIUTUIHHEL.

3. Metoanueckue YKa3aHus 00y4arIMuMCcs 1o MOATOTOBKE K
NPAKTHYeCKUM/CEeMHUHAPCKUM 3aHATHSAM.

Ha npakTH4ecKux/CeMHUHAPCKUX 3aHATUSAX TPUBETCTBYETCS aKTHBHOE ydacTHE B OOCYKICHUU
KOHKPETHBIX CUTYyalluld, CIIOCOOHOCTh Ha OCHOBE IMIOJIYYCHHBIX 3HAaHWW HaXOAWUTh Hauboiee
3¢ pexTUBHBIC pEIICHUsI TMOCTABIEHHBIX MPOOJIEM, YMETh HAXOIUTh TMOJIE3HBIM JIOMOJHUTEIbHBIN
MaTepHal 1o TEMaTUKE CEMHUHAPCKUX 3aHATUMN.

CryaeHTy peKOMEHYeTCsl CIeIYIOIIas CXeMa MOArOTOBKH K CEMUHAPCKOMY 3aHSITHIO:

1. O3HakomileHHE C TJIAHOM HOPAKTHYECKOTO/CEMHUHAPCKOTO 3aHATHS, KOTOPBIA OTpakaeT
COAEP)KAHUETIPEITTIOKEHHOU TEMBI,

2. [IpopaboTaTh KOHCIEKT JICKIIHIA;

3. [IpounTaTh OCHOBHYIO H JIOTIOJTHUTEIBHYIO JIUTEPATYPY.

B mporecce moAroToBKY K MPaKTUYECKUM 3aHSTUSAM, HEOOXOAUMO 0OpaTUTh 0COOO0€BHUMAHUE
Ha CaMOCTOATEIIbHOE H3Y4YEHUE PEKOMEHJOBaHHOM  juTeparypbl. Ilpm  Bceld  momHOTE
KOHCIIEKTUPOBAHMS JIEKIIMU B HEMl HEBO3MOXXHO M3JIOKHUTh BECh MaTepHall U3-3a JIUMHUTA ayAUTOPHBIX
yacoB. [loaromy camocrostenbHas paboTa ¢ y4yeOHMKamMH, Y4E€OHBIMU IOCOOMSIMH, HAY4YHOH,
CIIPaBOYHOM JUTEpaTypol, MaTepuaiaMy MepUOIUYEeCKIX M3laHuil U VIHTepHeTa sBiseTcs Haubosee
3()PEKTUBHBIM  METOJOM  TIOJYYEHHS] JIONOJIHHUTENIBHBIX 3HAHWM, TIO3BOJIAET  3HAYUTEIHHO
aKTUBHM3MPOBATh MpoIecc OBIafeHHus WHMopmanuen, crmocoOCTByeT 0Oojee TIyOOKOMY YCBOCHHIO
HU3y4aeMoro marepuaia, GOpMHUPYET Yy CTYJIECHTOB OTHOIIEHUE K KOHKpETHOW mpobieme. Bce HOBBIE
MOHSTHUS 1O W3Y4aeMON TeMe HEOOXOAMMO BBIYYUTh HAU3YyCTh M BHECTU B TJIOCCApHid, KOTOPBIHA
11eJ1ec000pa3HO BECTU C CAMOI0 Havaja U3y4yeHus Kypca;

4. OTBETUTH HA BONIPOCHI TJIaHA IPAKTUYECKOI0/CEMUHAPCKOTO 3aHATHUS;

5. BBINOTHUTH JOMAIlIHEE 3a/JaHKE;

6. [IpopaboTaTh TeCTOBBIC 3aJaHMS U 33]IAUH;

7. Ilpu 3atpyaHeHUsIX cHOpMyIHPOBATh BOIPOCHI K IIPETIOAABATEIIIO.

Pesynbrat Takoil paboThl JOIKEH MPOSBUTHCS B CIIOCOOHOCTH CTYEHTa CBOOOIHO OTBETUTH Ha



TEOPETUYECKHE BOMPOCHl MPAKTHUKyMa, BBICTYNATh M YYacCTBOBAaTh B KOJUIEKTMBHOM OOCYKIECHUU
BOIPOCOB HM3y4aeMOil TEMBbI, MPABUJIBHO BBINONHATH NPAKTHUECKUE 3a/JaHUs W WHBIC 3aJlaHusl,
KOTOpBIE JAOTCS B POHJIE OLEHOYHBIX CPEJICTB AUCUUILIHHBL.

3. MeToanyeckne yKazaHus 00y4arIMMCs 110 OPTaHU3AIUM CAMOCTOSITeIbHOI padoThl.

[lenp opraHu3anMM CamMOCTOSITENBbHOM paboThl mo aucuuivinHe «KorenabHble YCTaHOBKH M
aporeHepaTopbl» - 3TO YIriyOJleHHWe W paclIMpeHHe 3HaHUW B 00JIaCTH 3HEproodecrnedyeHus
npeanpusTHii; (HopMUpOBaHME HaBbIKA W HMHTEpeca K CaMOCTOSITEIbHOH IO3HaBaTEbHOU
NeSITEbHOCTH.

CamocrositenbHas paboTa o0yJarouuxcs sIBJASETCs BaKHEUIIUM BUJIOM OCBOCHMSI COJIEP KaHUS
JUCLUIUIMHBL, TOANOTOBKH K MPAKTHYECKUM 3aHATHSM U K KOHTpoJIbHOU padore. Croaa jxe OTHOCATCS
U CaMOCTOSTENIbHOE YriayOsieHHOe u3ydeHue TeMm jaucuumuiuHel.  CamoctosTenbHas paborta
npecTaBiIsieT co0OH IMOCTOSHHO JEHCTBYIOLIYIO CHUCTEMY, OCHOBY 00pa3oBaTelbHOIO Ipolecca U
HOCUT HCCIIEIOBATEIbCKUI XapaKTep, YTO TMOCIYKUT B OyIylleM OCHOBAaHHMEM Ui HANUCAHUSA
BBIITYCKHON KBaTM(DPUKALMOHHOM paboThl, IPAKTUYECKOIO IPUMEHEHHUS IIOTYYEHHBIX 3HAaHUH.

Opranuzanys caMoCTOSITEIbHON paboThl 00yUarOIUXCs OPUEHTUPYETCS HA AKTUBHBIE METO/IbI
OBJIQJICHUSl 3HAHUAMM, PA3BUTHE TBOPYECKHUX CIIOCOOHOCTEH, Iepexoj OT MOTOYHOIO K
WH/IMBUYaJIM3UPOBAHHOMY O0YUEHHIO, C YYETOM MOTPEOHOCTEN 1 BO3ZMOKHOCTEH JTMUHOCTH.

[lpaBuibHAs OpraHM3alUsl CaMOCTOSITENIBHBIX YYEOHBIX 3aHATHH, HX CHCTEMaTHYHOCTb,
nesnecooOpa3Hoe IMJIaHUPOBaHUWE pabovyero BPEMEHU I03BOJISIET CTYAEHTaM pa3BUBaTb YMEHHUS U
HaBBIKM B YCBOCHHWW M CHUCTEMAaTH3aIlMH NMPUOOpETaeMbIX 3HAHWH, 00eCreunBaTh BBHICOKUN YPOBEHBb
yCIIEBAEMOCTH B NEPHOJ 00yUEHUs], TOJTyUYUTh HAaBBIKH MTOBBILICHUS IPOPECCUOHATBHOIO YPOBHSI.

[TonroroBka K MNpPaKTUYECKOMY 3aHSATHUIO BKJIIOYAET, KpPOME IMpOpabOTKU KOHCIEKTa U
IPE3EeHTAlMK JIEKLUUH, MOUCK JINTEpaTypbl (IO PEKOMEHJOBAHHBIM CIIMCKaM M CaMOCTOSTENIBHO),
MOJATOTOBKY 3aroTOBOK /ISl BBICTYIUIGHHH TI0 BONPOCaM, BBIHOCUMBIM JIsi OOCYXACHHUS TIO
KOHKpeTHOH Teme. Takue 3aroTOBKM MOT'YT BKJIKOYATh LUTAThbl, (AKThl, CONOCTaBIEHUE PA3INYHBIX
NO3WIMK, COOCTBEHHBIE MbICTU. Ecnm mpobiema 3amHTEpecoBajia 00YdYarOmIerocs, OH MOXKET
HOJArOTOBUTH pedepaT U BBICTYNIUTh C HUM Ha NPAaKTUYECKOM 3aHsTuu. [IpakTHueckoe3aHsTHE - 3TO,
IpEXKIEe BCEro, AMCKycCHUs, OOCYKIEHHE KOHKPETHOM CUTyallud, TO €CTh IIPEAIOoJIaraeT yMEHHE
BHUMATEJIbHO CIYyLIaTh WIEHOB MO IpyNIbl M MOJAEPATOpa, a TaKXKe CTaparhCsi BBICKA3aTh CBOE
MHEHHE, BBICKA3bIBaTh COOCTBEHHBIC UM W TPEIJIOKEHHsS, YTOUHAT M 33]]aBaTh BOMPOCHI KOJUIEraM
10 00CYXICHUIO.

[Ipy moAroToBke K KOHTPOJBHOM padboTe OOy4arouIuiicsi IOJKEH IOBTOPATH MPONICHHBIN
MaTepuajl B CTPOIOM COOTBETCTBHHM C Y4eOHOW NpOrpaMMoOM, HCHOIb3ys KOHCHEKT JIeKUUH u
JUTEpaTypy, PEKOMEHIOBaHHYIO mpernoaaBareneM. [Ipy HEOOXOAMMOCTH MOXXHO OOpaTUThCS 3a
KOHCYJIbTallMe U METOIMYECKOI MOMOIIIBIO K MTPEIo/1aBaTelIto.

CamocrosiTenbHas paboTa peannusyercs:

— HEIMOCPEICTBEHHO B MPOLIECCE ayTUTOPHBIX 3aHATHH - HA JIEKIMIX, IPAKTUYECKUX 3aHATHSIX;

— B KOHTaKTe C IpernojaBaTelieM BHE PaMOK paclMCaHUs - HAa KOHCYJbTAlUAX M0 y4eOHBIM
BOIPOCaM, B XOJI€ TBOPYECKHUX KOHTAKTOB, NMPHU JUKBUIALWU 33J0JDKEHHOCTEH, NMPU BBIIOJHEHUU
WH/IMBUAYAIbHBIX 33aHUH H T.1I.

— B Oubnuoreke, noma, Ha Kadeape NpPHU BBHINOJHEHHM OOYJarOIUMCS YYEOHBIX H
IPAKTUYECKUX 3ajau.

Bunbsl CPC u kputepuu O1leHOK

(mo 6amnbHO-perTuHTrOBOM cucteme [ THTY, CPC onenuBaercs B 15 6amios)
Pedepar
Joxnan
Occe
VYyacTue B MEpONIPUATHSIX

el

Tembl a8 camMoCTOSITENIbHOM paboThl MpomnucaHbl B pabouell mporpamme JTUCHUIUIMHBIL.
D GhEeKTUBHBIM CPEICTBOM OCYIIECTBICHUS OOYYArOIIUMCS CaMOCTOSITEIbHOW pPabOThI SIBISETCS
3JIEKTPOHHAs HH(OpMAIIMOHHO-00pa30BaTeNbHasl cpe/la YHUBEPCUTETA, KOTOpas 00eCIeunuBaeT JOCTYI
K Yy4eOHBIM IUIaHaM, paboyuM TMporpaMMaM AUCHUILIMH (MOIyneil), NpakTHK, K H3TaHUSIM
JJIEKTPOHHBIX OMOIMOTEUHBIX CUCTEM.



CocraBureb:

HoueHt kadenps
«TennorexHuka 1 ruapaBIUKay

COI'JTACOBAHO:

3aB. BblIycKaromei Kad.
«TennoTexHuka v rujipaBInKay
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