MWHUCTEPCTBO HAYKH U BLICLLIENO OBPA30OBAHMS POCCUNCKOM OEAEPALLIM
Depepanniioe rocyaaperBeHnoe G1oKeTHOE 06pazoBaTeNLHOE
I It:\:) y y YUpeKICHHE BbICHICro obpazosanus 5
«KABAHCKHUU TOCYJAPCTBEHHBIM Y)HEPTETUYECKHUMA YHUBEPCUTE"
(PI'bOY BO «KI'Y»)

YTBEPXAIO
Toamucan: ®I'BOY BO «KIMVy, B H“ pe KTOP
KA3ZAHCKHUN TOCYIAPCTBEHHBII
SHEPTETUYECUIT VHUBEPCUTET M H CTHT}/Ta TE nJIO3HepFeTH KH
Bnapenen: I'anonenko Cepreif Onerosuu,
KIY  JlupeKTop MHCTHTYTA TeIJIO3HEPT eTHKH,
Ceprudurat: 0159A9C8008BBODYAE49E447D78E2A2DC8
TleiicTBuTemneH ¢ 28.09.2023 mo 28.09.2024 /C.O.Tan OHEHKO

« 30WM3H 20 23 r.

PABOYAA ITPOI'PAMMA JUCLMITJIMHBI

61.0.20.01 KoTesibHble yCTAHOBKH U TIapOreHepPaTOphI

Hanpapaenue noarotoriu _13.03.03 Duepreruyeckoe MaluMHOCTPOCHHE
HanpasnesnocTs(u) * _l'a3oTypbuHHbIe, NapOTYPOUHHbBIE YCTAHOBKH U
(npodunn(u)) JABUraTenau

(Haumenosanue nanpagnennocmu (npohuns) obpazosamenoron RPOPAMMBbL )

Kpanudukalms bakanagp
(baranasp / Mazucmp)

r. Kazause, 2023



[ Iporpammy pazpabotan(m):

| Haumenonariye J1O0MKHOCTD, OUO
. xadenpsl Y4.CTele€Hb, y4.3BaHUE pa3paboTyuka
OMC - noueHT Ka. DMC, K.T.H. Casuna M.B.
P san. kad. OMC.  aT.H.. | Munraneesa I.P.
IMC |
[ OnCHT i
‘ | Haumenosanne Ne
 CornacoBanue Jlara IToanuco
| rnogpazjiesicHus MPOTOKOJIa
%‘-7/
- Onobpena OMC 22.05.2023 12 .
' 3aB.ka(., A.T.H., J01I.
Mumnraneesa I'. P.
|
3 ey
' Cornaconana HOMC 22.05.2023 12
3aB.kad., A.T.H., 10IL.
N Munraneesg. . P.
‘ ’ YyebHo- ﬂ/j
Cornacosana METOAMYECK I 30.05.2023 9
TR JIHPeRTOP, K.T.H., JOLL.
; coser UTD
A _ ["anonenkoC 0.
\
| \
—_— - Y4eHblid coBeT ﬁ/
Onodpena \ " 30.05.2023 9 =
| | 17806, JIAperTOD, K.T.H., JOLL.
1 | I"anonenko C.O.




1. Heanb, 32124 U IVIAHUPYEMBbIE Pe3yJIbTATHI 00yUeHUS MO0 AUCIHUIINHE
(Lenv u 3a0auu oceoenus oucyuniunst, coomeememayrowue yenu OIT)
enpto ocBoeHUsT AUCUHUILINHBI «KOTENbHBIE YCTAHOBKHA U MapOTr€HEpPaTOPhD)
aBisgeTcss (QOopMUpOBaHUE 3HAHUKW B OOJACTH KOHCTPYKTHBHOTO YCTPOWCTBa
KOTEJIbHBIX YCTaHOBOK M IApOTEHEPATOPOB TEIUIOBBIX JJIEKTPOCTAHUMWA U
KOTEJIbHBIX, OCHOBHBIX MPUHIIUIIOB UX pa0OThI U PEXKUMOB IKCILTyaTallUH.

3amadyaMy JIUCHUIUIMHBI SBJISFOTCS: JOPMUPOBAHUE TPAKTHUECKUX HABBIKOB
pacueTa U MPOCKTUPOBAHMS KOTIIOATPETAaTOB B IIEJIOM U €r0 OTACIbHBIX 3JIEMEHTOB
(TOTOYHOM KaMepbl, MTOBEPXHOCTEN HarpeBa U T.1.), IPOBEICHUS TEIIOTEXHUYECKUX
UCIBITAHUM ~ KOTJIOArperaTtoB,  pacuera  XapaKTEepUCTHUK  BCIOMOTIaTeIbHOTO
000pyZIOBaHUS U CUCTEM KOTJIOArpEeraToB.

Komnerenimu u uHIUKATOPBI, (PopMuUpyeMble y 00ydJaronuxcs:

KO[[ 1 HAUMCHOBAaHHUE KOMIICTCHIIUHU KOII N HAMMCHOBAHUC MHUKATOpA

OIIK-4.2 JleMoHCTpHpyeT NOHUMAaHUE
OCHOBHBIX  3aKOHOB  TEPMOJMHAMUKH U
TEIUIOMaccoOOMEHa,  NpUMEHseT  uxX i
pac4eToB 3JIEMEHTOB TEeTIOTEXHUYECKHUX
YCTaHOBOK U CHCTEM

OIIK-4 CnocobeH  OpUMEHATH B
pacuerax  TEOPETUYECKHE  OCHOBBI
paboYmX IMPOLIECCOB B IHEPIETHUSCKUX
MalllMHAX U YCTaHOBKaX

2. Mecto aucuuninHbl B cTtpykrype OIl

[IpeamecTByromuye TUCUUIIMHBIL (MOAYH), TpakTuku, HAP,
np.«TeopeTnyeckre OCHOBBI TEMJIOTEXHUKI .

[Tocnenyromue aucuumuinabl (Moaynu), npaktuku, HUP, np.«Tennosbie u
ATOMHBIE AIEKTPHUYECKUE CTAHITUI.

3. CTpyKTYypa M cofep:KaHHe AUCHUILTUHbI
3.1. CTpykTypa IMCUMILINHBI
Jist ouHOM PopMBI 00yUeHUS

Ceme
Bun yue6HO# paboThI Bg%ro ]32(1:06(:1(3) CTp
5
OBIIAA TPYAOEMKOCTDB JUCHUIIJINHBI 5) 216 216
KOHTAKTHA ST PABOTA* ] 117 | 117
AYJUTOPHAS PABOTA 2.5 84 84
Jlextmm 1,0 34 34
[IpakTueckue (CEeMUHAPCKUE) 3aHATUS 1,0 34 34
JlaGopaTopHbie pabOThI 0,5 16 16
CAMOCTOSITEJIbHASI PABOTA OBYYAIOLIETOCA | 30 96 96
[TpopabGoTka yuebHOrO MaTepuaia 1,0 24 24
KypcoBoii nmpoekt 0 0 0
KypcoBas padorta 1,0 36 36
IToaroroBka K mMpoOMeEKyTOYHOU aTTECTALINU 1,0 36 36




HpOMC)KYTO‘{HaSI arTrecranu-id:

3.2. Conep:kanue AUCHUIUIMHBI, CTPYKTYPHPOBaHHOEe IO pa3jielamM H

BH/1aM 3aHATHH

Pa3nensl
JUCLUILINHBI

Bcero yacos

Pacnpenenenue
TPYJOEMKOCTH

110 BUJaM yueOHO# paboThl

JIEKIIAU

nab. pad.
p. 3aH.

DopMmbl 1
BUJ
KOHTPOJIS

WNHaekchl HHIUKAaTOPOB
bopMHUpyeMbIX
KOMIIETEHIINH

Paznen 1.00111ee
[IOHATHE O KOTEIBbHOMN
YCTaHOBKE.
DHepreTuyeckoe
ToIuIMBO. IToaroroska
TOIUIMBA K CKUTaHUIO

RN
0]

N

~| cam. pa0.

TK1

OIlIK-4.2.3

Paznen 2. Teopus
ropenus. TeraoBoit u
MaTepHualbHbINA
OanaHC oTyioarperara.
Ananu3z motepp B
KOTJIE.
I'a30B031y1IHBII
TPaKT KOTJIA.

26

TK1

OIlIK-4.2.3,
OIlK-4.2.V

Paznen
3.Temmoodmen B
KOTJI0arperare.
Tenmosoii
KOTJI0arperara.
TeniaoBble cXeMbl U
KOMIIOHOBKA
KOTJIoarperara.
Hecymas
KOHCTPYKIUS KOTJIA.

pacuer

30

TK2

OIIK-4.2.B

Pazgen  4.CmocoObl
CKWTaHUs TOIINBA B
KOTJIE. TomnouHrle
KaMepbl KOTJIOB.
I'openoynsie
YCTPOMCTBA.
Cucremsbl

30JIONJIAKOYJAJICHUS .

26

TK2

OIlIK-4.2.3

Paznen
S.I'unponunamuka
KOTJIOArperara.
TemneparypHbIit
pPEXKUM IIOBEPXHOCTEN
Harpesa KoTJa.

22

TK2

OIIK-4.2.3
OIIK-4.2.B

Paznen 6.
IToBepxHOCTH

22

TK3

OIIK-4.2.Y
OIIK-4.2.B




Harpena
KoTJIoarperara.
Metonsnl
peryJiMpoBaHus
TeMnepaTypbl
MIeperpeToro napa.

Pazgen 7.Bonunie | 18 4 2 8 TK3 OIIK-4.2.3
pexxumbl.  Cenapanus
BJIaru u3 napa
(uucroTa napa).
CryneHyaTtoe
ucrapeHue.

Paznen 8. 18 4 2 8 TK3 OIlK-4.3
DKCIuTyaTanus
KOTJIOArPETaToB.

DK3aMeH 36 OIIK-4.2.3, OIIK-4.2.Y,
OIIK-4.2.B,

UTOro 180 34 16 34 96

3.3. Conep:xkanue JUCHUILTIHHBI

Paznen 1. OOmiee moHATHE O KOTEIBHOM YCTAaHOBKE. DHEPreTHUYECKOE TOILIUBO.

[ToAroToBKa TOIUIMBA K CXKUTAHHUIO.
Tema 1.1. OO111ee MOHATHE O KOTEIHHOM YCTaHOBKE.
OcHoBHbIE OHATUSA U omnpeneneHus. Ha3HaueHue KoTelbHOM YCTaHOBKH. Polib
KOTJIOArpPETaToB B ITPOM3BOJICTBE TEIUIOBOW M JIIEKTPUYECKOW DSHEPrUU B
sHepreruyeckod otpaciu Poccun B menmom. Mecto W (pyHKIIMOHAJIbHOE
Ha3HAUYECHHE KOTEJIbHOW YCTAHOBKM B TEIUJIOBOM CXEME AJIEKTPOCTAHLHUU.
[IpuHuun AeicTBUs KOTENbHOM ycTaHOBKHM. Kiaccudukaiys KOTioarperaTos,
UX JIOCTOMHCTBA M HeNOoCTaTKH. OCHOBHBIE COCTaBIIIOIIME KOTJIOarperara u
KOTEJIbHOW YCTAHOBKHM B IE€JIOM. 3aBOJBI-U3TOTOBUTENIN KOTJIOATPETATOB.
MapxkupoBka (06o3Hauenune) kotioarperatoB no ['OCT wu 3aBojckas
MapKHUpPOBKA.
Tema 1.2. DHepreTnueckoe TOIIMBO
Bunbl »HepreTmyeckoro TomiMBa. TBepoe TOIUIMBO:  KiaccuuKalms,
TEXHUYECKUE  XapaKTepUCTUKHM U MapkupoBka. Kuakoe  TOMIMBO:
KJaccudukanus, TEXHUYECKUEe XapaKTepUCTUKU, o0o3HadeHue. ["a3oo06pa3Hoe
TOIUIUBO:  KJaccu(UKalusi,  OCHOBHbIE  CBOWCTBA.  DHepreruyeckas
XapakTepucTHKa TomuuB. [IpuBeneHHbIE XapaKTepuCTUKHU ToIuuBa. [loHsTHe
00 ycnoBHOM ToruuBe.HeTpaauimoHHble U MEpCIeKTUBHBIE YHEPreTHUECKUE
TOIUINBA.
Tema 1.2. IloaroroBka TOILIMBA K COKUTaHUIO.
CucremMbl TOATOTOBKM TBEPAOrO TOIUIMBA K CXKMIAHUIO: KiIacCUpUKALMS,
TEXHOJIOTUYECKAsl cXeMa, OCHOBHOE 000pyA0BaHUE, OCOOCHHOCTH MOATOTOBKHU
yras K CXKWraHuio. JlOCTOMHCTBA M HEJOCTATKH KaXKIOM CXEeMbl, U €€
OpUMEHEHUE. XapaKTEPUCTUKU  YTOJbHOW  MbUIM, KYCKOBOTO  YIJIA.
OnTuManpHas CTENEHb pa3Mojia U €€ BIMSHUE Ha KayeCTBO TOPEHHUS YIJISl.
CucremMa TOATNOTOBKM K CHKMIAHHIO Ma3yTa: TEXHOJOTHYECKas CXeMa,
OCHOBHOE 00O0OpyJIOBaHWE, OCOOCHHOCTH MOATOTOBKM Ma3zyTa K CHKUTAHHIO.
Cuctema mnoaroroBku Kk cxkwuranuto raza (I'PII): Texnonmoruueckas cxema,




OCHOBHO€ 000pyJI0BaHKE, 0COOEHHOCTH MPH MOJATOTOBKE Ta3a.
Paznmen 2. Teopust ropenus. TermyioBoil M MarepHalibHBIN OajaHC KOTioarperarta.
AHau3 noTeps B Kotie. ['a30BO3AYIIHBIN TPAKT KOTJIA.
Tewma 2.1. Teopus ropeHus
OCHOBBI KHMHETHKHA XHMHYECKHX peakiuid. 3akoH AppeHuyca. TemioBoe
CaMOBOCIUIAMEHEHUE TOIUIMBA. MexaHu3M TOpEHHs Tra30BOr0 TOILUIMBA.
MexaHu3M TOpeHUs JKUJIKOrO TOIUIMBA. MeEXaHu3M TOpPEHUs TBEPAOTO
toruiuBa. Kunerndeckas u aud@y3roHHass 30HbI ropeHus. BocriameHeHue
TOIUIMBHO-BO3AYIIHON cMecH. DPOHT TOpEHUs.
Tewma 2.2. TemioBoil 1 MaTepraabHbIi OagaHC KOTJIOArperara.
Teopetnueckrue 00beMBbl 0O0pPa30BaHHBIX MPOAYKTOB CTOpAaHUS U MX COCTaB.
M30piTOK  BO3AyXa B Tra3oxojae Koria. Bo3aymHbelid  OallaHC — KoTIa.
JeiicTBuTENbHBIE 00BEMBI MNPOAYKTOB cropanus. MaTepuaibHblii OanaHc
KOoTja. TOKCHYHOCTh IPOAYKTOB cropaHusd. [losne3Ho ucmosb3yemoe TEIio B
koTioarperare. TemnoBoil 0agaHCc KOTENBHOTO arperata (psiMoil u 0OpaTHBIMA
OaJanc).
Tema 2.3. AHanu3 norepp B KOTIIE
Bunel nmorepr B Korjoarperare W ux aHaiu3. Kosd@uiumeHT mnone3Horo
nevictBust kotenbHoro arperara (KIIJ[ 6pyrro) u xorensHoi ycraHoBku (KIT/]
HeTTo). OnpezenieHrne pacxoja TOIJIMBA B KOTEJILHOM arperare.
Tema 2.4. ['a30BO3QyIIHBINA TPAKT KOTJIA
AslpoAMHAMUYECKUN pacyeT: 3aJa4yd U OCHOBHBIE ypaBHEHHUs. TsromyTheBas
yCTaHOBKa KOTJ0arperara.
Paznen 3. TemmooOMeHn B koTioarperate. TermjaoBoW pacueT KoTiioarperara.
TemnnoBble CXeMbl 1 KOMIIOHOBKA KOoTjoarperata. Hecymas KOHCTpyKIUs KOTJIa.
Tema 3.1. TemiooOMeH B KOTJIOarperare
TennooOMeH B MOBEPXHOCTSIX HarpeBa napoBOro KoTja.
Tema 3.2. TennoBoil pacyeT KoTiioarperara
TenmoBoM pacyeT KOTHA: 3aJa4d M METOIbl, OCHOBHBIE YpPABHEHHS.
KoncrpykTuBHbiil TermoBou pacyer. [loBepounsiil TemioBou pacuyer. Mecto
TEIJIOBOTO pacyeTa Mpu KOHCTPYUPOBAHUU KOTJIOArperara.
Tema 3.3. TemioBbie cXeMbl U KOMIIOHOBKA KOTJIOarperara
KommonoBka kotrioarperara. TemuoBas cxema KoTjoarperata. Bsioop
OCHOBHBIX pa3MepoB KOTia. KOMIIOHOBKa OTAENBHBIX MOBEPXHOCTEW HArpeBa.
[TocnenoBaTenbHOCTh  PACHOJIOKEHUS TOBEPXHOCTEM HarpeBa MO X0y
IBUKEHUsT pabodero Tena v TeroHocuTens. OCOOEHHOCTU TETIOBOM CXEMBbI
OPSIMOTOYHBIX U OapaOaHHBIX KOTJIOB.
Tema 3.4. Hecymiass KOHCTPYKIUS KOTJa
CnenMarepuansl B TeIIo3HepreTuke. Metamn kotioarperaroB. [IpouHocTHOM
pacuer.
Paznen 4. CnocoObl CkMraHusi TOIUIMBa B KOTJE. TomoyHbIE KaMepbl KOTJIOB.
['openounbie ycTpoiicTBa. CUCTEMBI 30JI0IILIAKOY/1aTICHHUS.
Tema 4.1. CriocoObl CKUTaHus TOTUIMBA B KOTJIE.
OcHOBHBIE CMOCOOBI CKUTAHMSI TOIUIMBA B KOTJE: CIIOEBOE, (akenbHOE U
BUXpPEBOE (B IIUKJIOHE).
Tema 4.2. TorouHble KaMepbl KOTJIOB.



OCHOBHBIE XAPAKTEPUCTUKU KAMEPHBIX TOMOK. OCHOBHBIE THIBI TOIOYHBIX
YCTPOMCTB JUIsl CKUT'AaHUS TBEPAOIrO TOIUIMBA. TOIMOYHBIE YCTPOMCTBA IS
CKUTaHUS ra30BOr0 U KUAKOTO (Ma3yT) TOIUIMBA.
Tema 4.3.T'openiounble yCTpONCTBA.
['openounbie yCTpOMCTBaA JISI MOJATOTOBKM K CKHUIAHUIO TBEPIOrO TOILUIMBA!
Kjaccudukanus, NPUHLIUN JCHCTBUS, pa3MEIIeHHEe B TOIMOYHOW Kamepe,
KOHCTPYKIIMS, IPUMEHEHUE. [ OpeoYHbIE YCTPOMCTBA I CKUTAHUS Ta30BOTO
U JKAJKOTO TOIUIMBA: KJIACCHU(PUKALMS, MPUHIUI JIEUCTBUS, KOHCTPYKIUU H
OCHOBHBIC XapaKTEPUCTUKHU. METONbI PEryIUpOBaHUS U HWHTEHCU(DUKAIUU
mporecca ropeHus (moxacBetka (akena u T.A.). MeTOAbl pPEryaupOBaHUsA
mpolecca TOPeHus ¢ eNbI0 CHUKEHHE BPEAHBIX BEHIOPOCOB B aTMOChEpY.
Tema 4.4. CucreMsl 30J01UTAKOY TAJICHHUS.
Turnel cucteM 30JI0IIUTAKOYNAJICHHS, 00JIACTH UX TPUMEHEHHUS.
Paznen 5. I'mppoauHamuka kotiioarperara. TeMmnepaTypHbId PEXUM IMOBEPXHOCTEU
Harpesa KoTJIa.
Tema 5.1.I'magpoamHamMuka KoTioarperara.
Pexxumbl  ABUMKEHHST TAapoBOASHONM cMecu. (OCHOBHBIE XapaKTEPUCTUKHU
nByx(ha3HOTO MOTOKA (MapOBOJSHONU cMecH). [ uapaBIndecKkue ConpoTUBICHUS
B UUPKYJISLMOHHOW CHCTeMe. ['HMIpoauMHaMuKa IapOreHepaToOpoB  C
€CTECTBEHHOM UHUpKyJsIuuen. ['mapoauHamuka TOPSMOTOYHBIX — KOTJIOB.
I'mppoamHaMuka arperaToB ¢ MHOTOKPaTHOM IUPKYJISIIUEH.
Tema 5.2. TemnepaTypHbIid pEKUM MTOBEPXHOCTEN HarpeBa KoTJia.
TeruioBass ©  TUApABIMYECKas pa3Bepka. DBiusHuE KOJUIEKTOPOB Ha
pacripenenenue pabodeit cpeapl mo TpyO6am. Kpusucel TerooOMeHa B
napoooOpaszyromux Tpybax. TemmneparypHblii peXuUM IO JUIMHE W TEPUMETPY
KaHaja. BinsHue OTIOKEHUM HA TEMIIEPAaTypPHBIM peXuM. [ mapaBinyecKuil
pacueT: 3a1a4v U OCHOBHBIC YPABHEHMUSI.
Paznpen 6. [IloBepxHocTM HarpeBa KoTioarperata.MeTonpl  peryJnpoBaHUS
TEMIIEpaTypbl IEPErPeTOro napa.
Tema 6.1. IloBepxHOCTH HarpeBa KOTJI0arperara.
BricokoremneparypHblie IIOBEPXHOCTH Harpesa. [TapoobOpa3yroriue
MOBEPXHOCTU HarpeBa. TerioBOCHPUITHE MapoOOpa3yroNINX MOBEPXHOCTEH
HarpeBa M KX KOMIIOHOBKA. MeToabl  TOBBIMIEHUS  HAJCKHOCTH
napooOpa3yoIMX NOBEPXHOCTEH M UX KOHCTPYKUHUA. PyTepoBaHUE DKPAHOB
TOIKHU KOTJIA. BricokoTtemneparypHas KOPPO3US. [IImakoBaHue
napooOpa3yoIMuX MNOBEPXHOCTEH. YCIoBUS pabOThl MeTaljla MOBEPXHOCTEH
HarpeBa U ux ontumuzanus. [laponeperpeBarenbHble MOBEPXHOCTH HarpeBa
KoTJIa. MeTonpl  peryaupoBaHus  TEeMIEpaTypbl  IMEPErpeToro  mapa.
Knaccudukanus naponeperpesareneit (I1I1). Paguanmonnsie I1I1, mmpmoBbie
(monmypaguanuonunsie) 1111, konBekTuBHbIe IIII: KOHCTPYKIUS, KpEMJICHUE U
pacriojoxxerue. YcioBuss padotrsl III1 m MeTompl MOBBIMICHUS HAIEKHOCTH.
Kommonoska I1I1.
Tema 6.2. MeTobl peryaupoBaHus TEMIEPATYpPbl IEPErPETOrO Mapa.
Mertoapl peryanpoBaHus TEMIEPATYphl IEPETPETOTO Mapa: MapoBOE U ra3oBoOE
peryinupoBanue. [I0BEpXHOCTHBIE MapooXjaguTenu. Bropsick BOIbI B map.
[Tapo-napoBeie  TeroooMenHuku (IIIITO). Peuupkynamuss MOpoayKTOB



cropanusi. W3meHenue mnonoxeHust (Qakena B Tonke. baltmacupoBanue
npoaykrtoB cropanus. lllnakosanue BHemHen nosepxHoctu [111. Banaguesas
Koppo3usi. HuskoremmepaTypHble MmoBepXHOCTH HarpeBa. Kiaccudukanus
HU3KOTEMIEPATYPHBIX MMOBEpXHOCTEH. KOMIIOHOBKa HU3KOTEMIEpPATypHBIX
MOBEPXHOCTEH HarpeBa. OKOHOMai3ep: Kiaccuukamus, Ha3HAYCHHE,
OPUHIMI pabOThl, KOHCTPYKIUS, KPEIUIEHHE M PACIOJIOKEHHE B Ta30Xoje
koTia. Bo3gyxonongorpesarens (BII): knaccudukamus, Ha3HauYeHUE, TPUHIIMIT
paboThl, KOHCTPYKIHUSA, KPEIUICHHE, YCIOBUS pPabOThl W PACMOJIOKEHUE B
razoxone komia. HarpeB Bo3gyxa MNpoAyKTaMu CrOpaHUsi C IPUMEHECHHEM
MIPOMEKYTOUHOIO TeIUIOHOCUTENA. KOMOMHUpPOBAHHBIA HarpeB BO3yXa.
HwuskoremneparypHass koppo3uss. MeTonpl NOBBIIEHUS KOPPO3UOHHOM
croiikocty BII. Mexanusm o0pa3oBaHus OTJIOKEHUI HA HU3KOTEMIIEPATYPHBIX
MOBEPXHOCTSAX HarpeBa. AOpa3MBHBIM W3HOC KOHBEKTHBHBIX MOBEPXHOCTEH
HarpeBa. OCHOBBI TEXHUKO — 3KOHOMHYECKHUX PACUYETOB IIPU NPOEKTUPOBAHUU
HU3KOTEMIIEPATYPHBIX IIOBEPXHOCTEN Harpesa. WNuTencuduxanus
TEII000MEHa B HU3KOTEMIIEPAaTypHBIX TIOBEPXHOCTSIX HAarpeBa.

Pasnen 7. Boguele pexumbl. Cemapanus Biard W3 mnapa (4ucTroTa Imapa).

CryneHuaroe ncnapeHue.
Tema 7.1. BogHbie pexXUMBL.
3arpsi3HEHUE MUTATEIbHOW BOJABI U BIUSHUE 3TOT0 Ha pabOTy 00OpyAOBaHUS
TOC. PacTBOpHMOCTh MpUMECE U 3aKOHOMEPHOCTH 00pa30BaHUS OTIIOKEHUM.
IIepexon mpumMecer U3 BOJABI B HACBIILIEHHBIN nap. MeToabl BEIBOA PUMECEN
U3 LUKIJIA. BOAHBIN peXUM MPSIMOTOYHBIX MAPOBBIX KOTJIOB. BOOHBIN pexum
OapabaHHBIX TApPOBBIX KOTIOB. (COBpEMEHHBIE TEXHOJOTHU OOpBHOBI C
BPEIHBIMH NIPUMECSIMH B MUTATEIBHON (KOTIIOBOM) BOJIE KOTJIOarperara.
Tema 7.2. Cemapauust Biaru u3 mnapa (uuctora mnapa). CryneHyaToe
HCIIAPEHHE.
Metoasl nonmydyeHusi yuctoro mapa. Cemapanusi Biaru u3 mnapa. bapOotax.
Cenapupyromme U pa3aeluTenabHble YCTporucTBAa. CTylneH4YaToe HCHapEHUe
KOTJIOB BOZbI. [IaponrpoMBIBOUHBIE YCTPOKCTBA.

Paznen 8. DkcrutyaTanust KOTJI0arperaTos.
Tewma 8.1. DkcrutyaTalluOHHbIE PEKUMBI U TOKA3ATEIH.
CrauyoHapHbli M HECTAlMOHAPHBIA PEXHMMBI B JUANa30HE JOIYCTUMBIX
Harpy3ok. IlyckoBbie cxembl 0J0KOB. PexxuMbl ocTaHOBa M cOpoca Harpys3ku
KOTia. PeXuMbl pacTOnmKM KOTJIa W Mycka OJoka. ODKOHOMHYECKOE
pacripesiefieHde Harpy3ku Mexay mnapauieabHo pabortaronumu 1T
3arpsA3HEHHE OKpYKalolIeW cpeapl IpU OIKCIUIyaTalud NaporeHepaTopoB.
WNuxenepHbie MeToAbl OOpbOBI C BpEAHBIMH OTXOJaMU U BbIOpocamu B

OKPYXAIOILYIO Cpeny.

3.4. TeMaTu4yeCcKHUii IVIAH NPAKTHYECKHUX 3aAHATHI

1. Onpenenenrie XxapakTepUCTUK TOIUIMBA (2 yaca).

2. CocraBnenue TerioBoro Oananca kotrioarperara. Omnpeaenenue KII u
pacxoja ToIiMBa KoTia (4 yaca).

3. TeroBoO#M pacyeT KOTEIBHOTO arperara: Ha3HaueHue, MOoCIe10BATEIbHOCTD,
OCHOBHBIC ypaBHEHHs. BimsHNEe XapakTepUCTHUK TOIUIMBA HA KOHCTPYKITUIO
KoTioarperara (4 daca).



4. Pacuer TerooOMeHa B TOMKe KOTJia (2 Jyaca).

5. KOHCTpYKTHBHBII U MMOBEPOYHBINA pacyeT MOBEPXHOCTEH HarpeBa Kotia (2
yaca).

6. Pacderbl onTUManbHBIX 3HAUYEHUH TeMIepaTypbl pabodyero Tena u
TEIUIOHOCUTENSI B HU3KOTEMIIEPATYPHBIX ITOBEPXHOCTSAX HArpeBa KOTJIAa C LEJbIO
IpeIOTBPaLIEHHs] KOPPO3HUOHHBIX IpoIeccoB (4 yaca).

3.5. TemaTuueckni IjiaH JadOpPaTOPHBIX padoT

1. Omnpenenenue NpucocoB BO3AyXa B KOTEN U U30BITKOB BO3AyXa. DHTAIBIUS
npoaykroBcropanus. Pacuer H-0 tabnup! (2 yaca).

2. Pacuer TeopeTnueckux 00HEMOB BO3IyXa M ra3oB U TaOJIUIBI 00bEMOB (2
yaca).

3. Ompenenenne TemIoBbIX MoTeph B KoTiie. Onpenenenue KIIJ[ m pacxona
TOTUIMBA Ha KOTel (2 yaca).

4. H3yueHue KOHCTPYKIIMU 33IaHHOTO KOTIa (2 yaca).

5. Pa3paboTtka cxembl U onmucaHus KoTia. (2 Jaca).

6. KoHcTpyKinu 1 KOMIOHOBKH ITAPOBBIX KOTJIOB. (2 yaca).

7. CryneH4yaToe ucnapeHue, CXeMbl OpraHu3alui, KOHCTPYKTUBHBIC PELLICHUS
Ha KOTJax.

8. DOkcmmyaraius napoTypOMHHBIX YCTaHOBOK (2 "aca).

3.6. KypcoBas padorta
[ToBepOUHBIil TEIIOBOI pacyeT TONMOYHOM KaMepbl KOTEJIbHOIo arperara (1o
BapUaHTaM)

4. OueHUBaHUE Pe3y/IbTATOB 00y4eHUs!

OueHuBaHue pe3yJbTaTOB OOYYEHHS 10 JUCHUIUIMHE OCYLIECTBIISIETCS B
paMKax TEKYIIero KOHTPOJS M MPOMEXKYTOUHOW aTTECTalud, MNPOBOAUMBIX IIO
oamnsHO-perTuHroBoi cucreme (bPC).

[IIxana olleHKH pe3yJbTaTOB OOYYEHUS MO0 JUCHUTLIINHE:

YpoBeHb chOpMUPOBAHHOCTH
WHJIMKATOpa KOMIETEHITUN
" o Hwuxe o
Boicoknit | Cpennuit Husknii
3aruianu- CpEaHEro
Koz Koz POBaHHBIC ot 85 1o 100/ ot 70 o 84 | oT 55 10 69 | oT 0 10 54
KOMITe- | WHIUKAaTopa pe3ynbTaThI
TEHIIMH | KOMIIETEHIMH | OOy4EHHMs 110 [lIxana oneHnBaHUs
WCLIATUINHE HEYI0B-
AuCIL yIIOBJIET- YA
OTJINYHO XOPOILIO JIETBOPH-
BOPHUTEIIBHO
TEJIBHO
3a4TEHO HE 3a4TEHO
3HATH:
OCHOBHBIC 3aKOHBI 3HACT 3HACT 3HACT HC 3HACT
TCpMO,ZII/IHaMI/IKI/I 158 OCHOBHBEIC OCHOBHBEIC OCHOBHEIC OCHOBHEIC
TeHHOMaCCOO6MeHa 3aKOHbI 3aKOHbI 3aKOHBI 3aKOHBI
OIIK-4 | OIIK-4.2 , IOPSAZIOK pacyeTa TEepMOJMHAM | TEPMOJMHAM | TEPMOIMHAM | TEPMOJAHUHA
D3JICMCHTOB HUKHU u HUKHU 158 HUKHU nu MHKHU nu
TCINIOTEXHUYECCKHUX TEeIJoMacco TEeIJoMacco TEJIomMacco TEJomMacco
YCTaHOBOK U oOMeHa u | oOMeHa u | oOMeHa h | oOMeHa H©
CHUCTEM TIOPSI 0K TIOPSI 0K TOPSZIOK TOPSZIOK




pacuera pacuera pacuera pacuera
3JIEMEHTOB 3JIEMEHTOB 3JIEMEHTOB 3JIEMEHTOB
TEIUIOTEXHH | TEIVIOTEXHU | TEIUIOTEXHH | TEIJIOTEXHHU
YECKUX YECKUX YECKUX YECKUX
YCTAaHOBOK M | YCTAHOBOK M | YCTAHOBOK M | YCTAHOBOK
CHCTEM B | cucrewm, CHCTEM, U CUCTEM
[TOJTHOM JIOyCcKaeT JIOMyCKaeT
o0BeMe HE3HAYUTENb | rpyObIe
HBIE OIIMOKH | OIINOKHU
YMETB:
ymeer ymeer yMeeT HE  yMeeT
MPUMEHSThH MPUMEHSTH MIPUMEHS T MIPUMEHSTh
OCHOBHEIE OCHOBHEIE OCHOBHBIE OCHOBHBIE
3aKOHBI 3aKOHBI 3aKOHBI 3aKOHBI
MPUMEHSTh TEPMOJAMHAM | TEPMOJMHAM | TCPMOJIUHAM | TEPMOJMHA
OCHOBHBIE 3aKOHBI HKH U | UKH U | UKH U | MUKH u
TEPMOJAUHAMHKH U TEIUIOMACcCO | TEIJIOMAacco | TEIIOMACCO | TEIIOMAcco
TemomMaccoooOMeHa | oOMeHa Uit | oOMeHa I | oOMeHa JIa | oOMeHa It
JUIS pacyera pacueTa pacueTa pacueta pacueTa
3JIEMEHTOB 3JIEMEHTOB 3JIEMEHTOB 3JIEMEHTOB 3JIEMEHTOB
TEIUIOTEXHUYECKUX | TEIUIOTEXHU | TEIUIOTEXHHU | TEIUIOTEXHU | TEIUIOTEXHU
YCTaHOBOK U YECKUX YECKUX YECKUX YECKUX
CHCTEM YCTaHOBOK U | YCTAHOBOK M | YCTAHOBOK M | YCTaHOBOK
CHCTEM CHCTEM, CHCTEM, U CUCTEM
JTOTTyCKAeT JIOTTyCKaeT
HE3HAYHTENb | IpyObIe
HBIE OIIMOKHU | OLIMOKHU
BJIaACTh.
BJIAZIEET BJIAZIEET BJIAJIEET HE BIageeT
HaBbIKAMU HaBbIKAMU HaBbLIKAMU HaBbLIKAMU
pacyera pacyera pacuera pacuera
HABBIKAMU pacyera | 3JeMEHTOB 2JIEMEHTOB 3JIEMEHTOB 3JIEMEHTOB
3JIEMEHTOB TEIUIOTEXHU | TEIUIOTEXHU | TEIUIOTEXHH | TEIJIOTEXHHU
TEIUIOTEXHUYECKUX | YECKUX YECKUX YECKUX YECKUX
YCTaHOBOK U YCTAaHOBOK U | YCTAHOBOK M | YCTAHOBOK M | YCTaHOBOK
CHCTEM CHCTEM B | cucrewm, CHCTEM, U CUCTEM
[IOJIHOM JIOyCcKaeT JIOIyCKaeT
o0BeMe HE3HAUUTeNIb | rpyOble
HBIE OIIMOKH | OHIMOKHU
OI.[GHO‘IHI)IC MaTepI/IaJ'H)I JJIA HpOBeI[eHI/Iﬂ TCKYH_IGFO KOHTpOHH u

MPOMEXKYTOUHOM aTTecTanuu TnpuBefeHbl B [Ipmnoxenun k pabodeil mporpamme

JUCIHUITIIUHBEI.

[ToaHBIN KOMIUIEKT 3aJlaHUl U MaTepuajioB, HEOOXOJIUMBIX ISl OLICHUBAHUS
pe3ynbTaTOB 00yUEHHUS M0 AUCIUILUIMHE, XPAHUTCS HA Kadeapepa3padoTurKa.

5. YueOHO-MeToau4YecKoe U MHGopMaNoOHHOe o0ecneYeHue JUCHUTILTHHBI

5.1. YueOHO-MeTOANUYECKOE 00ecIeYeHue

5.1.1. OcHoBHas nuTeparypa

1. Tpyxuuit A./., OcHOBBI coBpeMeHHOI 3HepreTuku Tom 1. CoBpeMeHHas
TEIJIOPHEPIeTHKA ;| YU4eOHUK J71st BY30B : B 2 T. / Tpyxumit A.Jl. - M. : U3narenbckuit

nom MDH, 2019. -

"KoHcynbTaHT cTyaeHra"

-http://www.studentlibrary.ru/book/ ISBN9785383013373 html

ISBN 978-5-383-01337-3

Texkct
[caiit].

10.01.2020). -PexxuM mocTyria : 1o MOAIHCKE.

anekTpoHHbiii // DBbC

URL
(mata oOpameHus:


http://www.studentlibrary.ru/book/ISBN9785383013373.html

2. Kuxap I'.H., KorenbHbie ycTaHOBKH TOC : TEMIOTEXHUYECKUE PACUETHI :
yaebHoe nocodue / I'.. Kuxap - Munck : Beim. mxk., 2017. - 224 c¢. - ISBN 978-
985-06-2883-1 - Tekct : snekrponHsbiit // IBC "KoncynbranT crymenra": [cailT]. -

URL  :http://www.studentlibrary.ru/book/ISBN9789850628831.html (mara
obpamenus: 10.01.2020). -Pexxum noctyna : 1Mo moAMUCKe.

3. Bogno-xumunueckue pexumbl TOC u ADC : yueGnoe mocobue / B. H.
Boponos, T. U. Ilerposa ; mox pea. A. II. Ilunpmukosa. - M. : U3gaTenbckuii 10M

MDY, 2017. - 240 C. - URL:
http://www.studentlibrary.ru/book/ISBN9785383011294.html. - Teker
AIEKTPOHHBIN.

4. JleGeneB, B. M. TemnoBoii pacueT KOTENbHBIX arperatoB cpeaHei
MapoINpPOU3BOIUTENBHOCTU : yueOHOe mocobue miig By3oB / B. M. Jlebenes, C. B.
[Ipuxonpko. — 4-e uzn., crep. — Cankr-Ilerepoypr : Jlanwp, 2022. — 212 c. —
ISBN 978-5-507-45002-2. — TekcT : »nekTpoHHBIN / JlaHb : 3JIEKTPOHHO-
oubnmoteunas cuctema. — URL: https://e.lanbook.com/book/255101.

5. Tapacrok, B.M. Okcmyatarust KoTioB : yuebHoe rnocoodue / B.M. Tapaciok
; mon penakmueit b. A. CokomoBa. — Mocksa : DHAC, 2015. — 272 ¢. — ISBN
978-5-4248-0076-4. — Texkcrt : snexTpoHHBIN // JIaHb : 3MEeKTPOHHO-OUOIMOTEUHAs
cucrema. — URL:  https://e.lanbook.com/book/104553(nara  oOpamieHus:
10.01.2020). — Pexxum goctyma: Juisi aBTOPH3. IOJIb30BaTENICH.

6. AdpoauHaAMUYECKHA pacdeT KOTEIbHBIX YCTaHOBOK. HopMmaTWBHBIN MeTOx
[Tekcr] : HOpMaTUBHO-TexHUYEeCKu Marepuan / moxa pen. C. . Mouana. - 3-e uzn. -
JI. : Dueprus, 1977. - 256 c.

7. TemosHepreTuka M TEIUIOTEXHHUKA : CIPaBOYHMK / moxa obmr.pen. A. B.
Kmumenko, B. M. 3opuna. - 4-e u3z., crepeorun. - M. : U3natensckuit jom MOU,
2017. - Tekct : snektponnbii. KH. 3 : TemnoBble M aTOMHBIE SJIEKTPUYECKHE
craniuu / pen.. A. B. Kmumenko, B. M. 3opun. - 2017. - 648 c. - URL:
http://www.studentlibrary.ru/book/ISBN9785383011706.html.

5.1.2. JlonoHuTeILHAS JIUTEPATypa

1. KorenbHble yCTAaHOBKM C IIUKJIOHHBIMU MpEATONKaMu: MoHOrpadus / A. H.
Itemm, K. A. lteM, E. FO. Joporos. - Bnaguoctok: M3mar. nom [lanbHEBOCT.
dbenepan.ya-t, 2012. - 421 c.

2. TomnuBo. PamuoHanbHOE COXKUTaHWE, YMNPABICHUE W TEXHOJOTHYECKOE
ucrnojs3oBanue: crnpaBoyHuk. B 3-x k. / B.I'. Jlucuenko, S1.M. Illenokos, M.T'.
Jlappiruues; nox pen. B.I'. Jlucuenko. K#.3. - . - M.:Temnorexuuk, 2004. - 592 c.


http://www.studentlibrary.ru/book/ISBN9789850628831.html
https://e.lanbook.com/book/104553
http://www.studentlibrary.ru/book/ISBN9785383011706.html

3. AunekcanapoB A.A., Temnodusnyueckne CBOMCTBA pabOYUX BEIIECTB
TeruiosHepreTuku / AsnexcanapoB A.A. - M. : Uzgarensckuii fom MOU, 2019. -
ISBN 978-5-383-01356-4 - Tekcrt : anextponnsbiit // OBC "KoncynbTaHT cTynenTa':

[caiiT]. - URL :http://www.studentlibrary.ru/book/ISBN9785383013564.html  (mara
obpamenus: 10.01.2020). -Pexum moctyna : mo moamucKe.

4. Ha3smeeB HO.I'. Cucremsr 3omnonutakoyganenuss TOC [Tekcr] : HayuHOE
m3nanue / FO. I'. Hasmees. - M. : MOU, 2002. - 572 c.

5. Hasmeer IO.I'. Cucremspl TormiuBomogadyd W mbuienpuroToBieHus TOC:
CnpaBounoe mocodbue/ FO.I'. Hazmees, I'.P. MunraneeBa. — M.: U3natenbckuit gom
MOBH, 2005. — 480c.

6. KoTenpHble yCTaHOBKH U WX 3KcmuTyatanus: yaeOHuk / b. A. Cokoinos. - M.:
Axanemus, 2008. - 432 c.

7. TenmnoTeXHUYECKHE UCIIBITAHUS KOTEIbHBIX YCTAHOBOK : MPOU3BOJICTBEHHO-
npaktudeckoe uznanue / B. 1. TpemOosns, E. [[. ®dunrep, A. A. ABneesa. - 2-¢ u3 .,
nepepad. u gor. - M. : Dueproaromusaat, 1991. - 416 c. : un. - ISBN 5-283-00137-7.
- Tekcr : HEMOCPEICTBEHHBIM.

8. CHmkeHne BBIOPOCOB OKCHAOB a3oTa komiamu TOC mpu CKUTAHHUH
opranuueckoro TormBa [Tekcr] : mpou3BoCTBEHHO-TIpakTUUecKOe u3nanue / B. P.
Kotnep. - M. : BUHUTH, 1987. - 92 c.

9. Kotenbubie ycranoBku. KypcoBoe u IUIIIIOMHOE TPOEKTUPOBAHKE: yUeOHOE
nocobue aisg TexuukymoB / P. WM. OctepkuH. - JI.: Dueproatomusnar, 1989. - 280 c.

10. KomnonoBka u TemioBOW pacueT mapoBoro kotia [Tekcrt] : ydeOHOE
nocobue s By3oB / FO. M. Jlunog, FO. ®. Camoiinos, T. B. Bunenckuii. - M. :
Dneproaromuzaat, 1988. - 208 c.

11. benkun, A. I1. luarnocTuka TeriosHepreTuyeckoro odopynoanus / A. I1.
benkun, O. A. CrenanoB. — 5-¢ u3a., crep. — Cankr-IlerepOypr : Jlans, 2022, —
240 c. — ISBN 978-5-507-44499-1. — TekcT : 311eKTpOHHBIN // JIaHb : 3JIEKTPOHHO-
oubnnoreunas cuctema. — URL: https://e.lanbook.com/book/230378.

5.2. UudopmanmonHoe odecneyeHmne

5.2.1. DneKTpOHHBIE U UHTEPHET-PECYPCHI

Ne | HaumeHoBaHuE 3JIEKTPOHHBIX U HHTEPHET-PECYPCOB Ccpuika

/1

1. | DnekrponHas OubauoreuHas cucrema «JIaHby http://e.lanbook.com
2. DneKTpOHHO-0MOIMoTeuHas cucreMa «ibooks.ruy» https://ibooks.ru/

3. | Tarauporckuii KOTJIOCTPOUTEIbHBIN 3aB0 " KpacHbIit http://www.tkz.su/



http://www.studentlibrary.ru/book/ISBN9785383013564.html
http://e.lanbook.com/
https://ibooks.ru/
http://www.tkz.su/

KOTEILIHK"
4. | bapHaynbCcKkuil KOTEIBHBIN 3aBOJ] https://bkzn.ru/
5. | Hoporobyxkoriomari. KOTJIbl 1 KOTEIbHBIE http://www.dkm.ru/
3u0 I'pynna komnanuiillogonbckuit
6 I;iIEEHOCTpOHTeHBHHH http://www.podolskmash.ru/

5.2.2. llpodeccuonanpaple  0a3pl  gaHHBIX /MHpOpMaMOHHO-CITpaBOYHBIC
CUCTEMBI

HaumenoBanue
po¢eCCHOHATBHBIX Anpec Pexum noctyna
0a3 JaHHBIX

No
/a

OdunmanbHBIN CalT
MuHHCTEpCTBA HAYKH ) . . https://www.minobrnauki.gov
1 |u https://www.minobrnauki.gov.ru/ T/

BbICILIEr0 00pa30BaHuUs
PO

OdunmanbHpIi cCalT
MunucrepcTBa

2. | DHEpPreTUKHU
Poccuiickoit
Denepannun

https://minenergo.gov.ru/opendata | https://minenergo.gov.ru/ope
ndata

Poccuiickas

3. | HarMoHaIbHAas http://nlr.ru/ http://nlr.ru/

onobanorexka

Ennnoe okHO octyna
4. | x oOpa3zoBaTeIbHBIM http://window.edu.ru/ http://window.edu.ru/
pecypcam

https://cyberleninka.ru/

5. | KubepJlenunka https://cyberleninka.ru/

Hayynas s5ekTpoHHas
onbnmoreka http://elibrary.ru http://elibrary.ru
eLIBRARY.RU

5.2.3. JIunieH3MOHHOE W CBOOOJHO  pPAaCHpPOCTpaHIEMOE  IPOTPAMMHOE
oOecrieueHne TUCIUILINHEI

Ne Haumenoanue PexBu3uThI
. /;1 MPOTrPaMMHOTO Onucanue TIOATBEPKTAOIIINX
obecrieyeHus JJOKYMEHTOB
3A0
Windows 7 n "CodrJlaitnTpeiin"
1 | Ilpodeccnonansras OIb3OBATELCKAN ONCPAHOTHAL Ne2011.25486 ot
(Starter) cucrema 28.11.2011 Henckn.
npaBo. beccpouno
Kaspersky Endpoint 3A0
. AHTHUBUPYCHOE MPOrPaMMHOE " o < n
2 Security mst 6 CodrJlaitnTpeiig
GusHeca — opecreterie Ne37/18 ot 26.02.2018



https://bkzn.ru/
http://www.dkm.ru/
http://www.podolskmash.ru/
https://www.minobrnauki.gov.ru/
https://www.minobrnauki.gov.ru/
https://www.minobrnauki.gov.ru/
https://minenergo.gov.ru/opendata
https://minenergo.gov.ru/opendata
https://minenergo.gov.ru/opendata
http://nlr.ru/
http://nlr.ru/
http://window.edu.ru/
http://window.edu.ru/
https://cyberleninka.ru/
https://cyberleninka.ru/
http://elibrary.ru/
http://elibrary.ru/

CrannmaptHbrii Russian

Hewucki. mpago. Jlo

Edition. 50-99 Node 1 26.03.2019
year Educational
Renewal License
00O "Bam
WNudopmannonno- CripaBouHO-IIpaBOBasi CUCTEMA, Koncynprant"
3 MOUCKOBAsI CUCTEMA HCIIONIb3yeMasi OyXrajiTepaMu, Ne1434/P11J1 ot

«Bau1 KOHCyJIBTaHT»

FOPUCTAaMH U JIp. CIIELIHAIIMCTAMHU

01.09.2018 Hewuckn.
npaBo . beccpouHo

. . 3A0
Office Professional N . .
Plus 2007 [Taker NpPOrpaMMHBIX MPOIYKTOB CodrJlantnTpeiig
4 . . coJiep>KalIuii B ce0e HEOOXOaMMbIE Ne225/10 ot 28.01.2010
Windous32 Russian
DiskKit MVL CD oduCHBIE TPOTPaMMBbI Hewucka. npago.
beccpouno
6. MaTepuaJIbHO-TEXHHYECKOE O0ecneyeHue JUCITUTTIMHBI
HaumenoBanue HaumenoBanue yueOHOM
BUJIAa y4EOHOH ayJIUTOPUH, [lepeuens HEOOXOAMMOTrO 000PYAOBAaHUSA U
paboTsI CHEeIHAIU3UPOBAHHON TEXHUUYECKUX CPECTB O0YUCHHS
naboparopuu
Jlexuun VYuebnas aynutopus uis | Cneuuanu3upoBaHHass — ydyeOHas — me0elb,
MIPOBEICHUS 3aHITUN TEXHUYECKHE cpexacTsa oOyueHus,
JekiuoHHoro tuna J[-517 | cnyxammueis — mpeiacTaBieHHs — ydeOHOMH
nHpopmanuu 00Ib11I01 ayJIUTOPUHU
(MyJbTUMEIMHHBIA  TPOEKTOP,  KOMIIBIOTED
(HOYTOYK), JKpaH), JIEMOHCTPAIIMOHHOE
o0opynoBanue, yaueOHO-HATJISIIHBIE TOCOOUS
[Ipaktnueckue |Yuebnass aymutopus Juist| CrnenuanusupoBaHHass — ydyeOHas — MeOelb,
3aHATUSA MIPOBEACHUS 3aHATHH| TeXHUYECKHe cpeacTBa o0yuyeHHs
CEeMHUHAPCKOTO TUNa,| (MyJTBTUMEIUWHBIA  TMPOEKTOp, KOMITBIOTEP
TPYNIIOBBIX ¥ MHAUBUAY-| (HOYTOYK), 9KpaH) H Jp.
QITBHBIX KOHCYJIbTaIlHH,
TEKYILETOo KOHTPOJIS U
MPOMEKYTOYHON aTTeCTalluH
1514
JlaGopaTopubpie |YueOHas maboparopusi « 00| Cnenuaan3upoBaHHOE nabopaTopHoOe
paboTsI «Bosch» obopymoBanue mo mpoduito 1adopaTopuu:

J0CKa ayAuTopHas (2 mr.),
6ak-BomoHarpeBaresnib  Logalux  LT135/1,
MeMOpaHHbIH pacmupuTenbHblil 0ak ['BC 12,
0aK-BoIOHArpeBaTellb Logalux SU160,
MeMOpaHHbIM  pacmmputenbHbii  6axk  ['BC
12/10,

npiMoxon oommi s G234-38WS, G20 u
G125-25 SE,

koren Logano G125-25 SE (musenbHas
ropesuka), MeMOpaHHbIM pacIIMPUTENLHBIA 0aK
35/3,

koren Logano G215-78 WS (razoBas ropenka),
korenlLoganoG234-38 WS, G20,




MeMOpaHHBIN pacIIUPUTENbHBINA Oak 35/3,
KoTen HacTeHHbIH Logamax U052-24,
pamuatopsl VK-Profil 22/300/700 (7mt.),
6ak-BooHarpesarenb Logalux S120/5,

kote HacTeHHbId Term 8000S (2mir.),

koten HacteHHBIM Logamaxplus GB 162-65

(2mT.),
ra3oBbII IIPOTOYHBIN BOJIOHArpeBareiib
WTD27 AME (2ut),

CTEHJI0Basl YCTAaHOBKA 10 U3MEPEHUIO pacxoja
AKHJIKOCTH U TeIUIa,

xotel HacTtenHwiii Condens 7000W,

KoTen HacTeHHbl Logamaxplus GB 72-24K,
KOTeJI HacTeHHBIN ZBR42-3,

ouBasienTHBIN 6ak Logalux200/5,

creny «Paanatop otoruienus Buderusy,
IUIAKaThl «CoBpeMeHHbIE 00pa3ibl
OTONMUTENHbHON TeXHUKW» (131mT.),

KOMITBIOTEP B KOMIUIEKTE C MOHHUTOPOM

(11mT.), MIPOEKTOP, JINACKOIIL,

JKpaH
CamocrositenbHast |[KOMITBIOTEPHBIN KJ1acc € Cnenunanu3upoBanHas yueOHass meOensp Ha 30
pabora BbIx07I0M B UHTEepHET B-600a| mocagounsix  mect, 30  KOMIBIOTEPOB,

TEXHUYECKHE CpeACTBa OOy4eHHs (MyJIbTHME-
TUUHBIA TPOEKTOP, KOMIBIOTEP (HOYTOYK),
JKpaH), BHJICOKAMEPHI, MPOrPaMMHOE
o0ecreyeHne

Criennanu3upoBaHHasi MeOelTh, KOMITBIOTepHAs
TEXHHKA C BO3MOXXHOCTBIO BbIX0Ja B MIHTepHET
UuranpHbii 3510M0mMoTekn  |U o0ecriedueHueM goctymna B DMOC, skpaH,
MYJIbTUMEAUIHBIN TPOEKTOP, MPOTPaMMHOE
obecrieueHne

7. Oco0eHHOCTH OpPraHu3aIuN 00Pa30BATEIbLHOM eATeIbLHOCTH JJIsl JIUII C
OrpaHN4YeHHBIMHU BO3MOKHOCTSIMU 3/I0POBbS U MHBAJIU/I0B

JIuiia ¢ orpaHUYEHHBIMU BO3MOKHOCTSIMU 370p0Bbsi (OB3) u MHBaNIKIBI UMEIOT
BO3MOKHOCTh OECIIPETATCTBEHHO TEPEMENIAaThCs M3 OJHOTO Yy4eOHO-IadopaTopHOTO
KOpITyca B JPYroi, TOJHATHCSA HA BCE JTAXH Y4eOHO-Ta00OpPATOPHBIX KOPITYyCOB,
3aHUMAThCd B YYEOHBIX W HMHBIX TOMEIIEHUSIX C y4EeTOM OCOOEHHOCTEH
NCUXO(U3NIECKOTO PA3BUTHS U COCTOSIHUS 37I0POBBSI.

st oOyuenust i ¢ OB3 u wHBaNIMIOB, MMEIOIIMX HAPYIIEHUS OMOPHO-
JIBUTATEJIBHOTO anmnapara, o0ecreyeHbl yCJIOBUS OeCHpensTCTBEHHOTO JIOCTYIa BO
BCce yueOHbIe nmomMerieHus. Mudopmanus o cienraibHbIX YCIOBUSIX, CO3MaHHBIX IS
oOyuaronuxcss ¢ OB3 u wuwHBanmuaoB, pa3MmelnieHa Ha caidTe YHUBEpCUTETa
www//kgeu.ru. imeercst BO3MOXKHOCTh OKa3aHUSI TEXHUYESCKOW IMOMOIIM aCCUCTEHTOM,
a TaKkXe yCIIyT CypIONepEeBOTYMKOB U TU(DIOCYpI0TIEPEBOIUMKOB.

Jlist aganTanuu K BocnpusTuio Jniamu ¢ OB3 u nHBaiugaMu ¢ HapyUIEHHBIM
CIIyXOM CIIPaBOYHOTO, y4eOHOTrO MaTepuana MO JUCHUIUIMHE O00eCrednBaIoOTCs



http://www.kgeu.ru/

CJIEIYIOLUE YCIIOBUSA:

- JUIS JTy4dlled OpUEHTALUU B Ay AUTOPHUH, IPUMEHSIOTCSI CUTHAJIBI OIIOBELLIEHUS
O HayaJie ¥ KOHIIE 3aHATHSA (CIIOBO «3BOHOK» IUILIETCS HA JJOCKE);

- BHUMaHUE CJIa0OCTBIIAIIEr0 O00y4aroIerocs MpHUBIEKAeTCd MeAarorom
KECTOM (Ha IJIEUO KJIAJIETCS pyKa, OCYIIECTBISETCS HEPE3KOE MOXJIONBIBAaHUE);

- pazroBapuBasi ¢ OOy4YaroIIMMCsl, IEJAarorMuyecKuii paOOTHUK CMOTPUT Ha
HEro, TFOBOPUT SICHO, KOPOTKMMH TPEUIOKEHUSIMH, oOecreunBasi BO3MOYKHOCTb
YTEHUS 110 TyOaMm.

KoMmmneHcanysi 3aTpyIHEHM pPEYEBOr0O M HWHTEUIEKTYaJbHOIO Pa3BUTHUS
c1abOCbIIIAIINX 00yYarOIIUXCsl TPOBOAUTCS ITyTEM:

- HCTIOJIb30BAaHUA CXEM, MarpamMM, PUCYHKOB, KOMIIBIOTEPHBIX IPE3EHTALUMI C
TUIEPCCHIIKAMH, KOMMEHTHPYIOIIUMU OTAEIbHBIE KOMIOHEHTBI U300paKEeHHUS;

- PEryJsipHOTO TMPUMEHEHHs YOPaKHEHHM Ha TIpaduueckoe BbIJICICHUE
CYILECTBEHHBIX NPU3HAKOB IIPEIMETOB U SIBJICHUN;

- oOecriedyeHs BO3MOYKHOCTH JUIsl OOYyYaromlerocsi IOJIyYUTh aJpECHYIO
KOHCYJIbTAIIMIO 10 JIEKTPOHHOM MOYTE 110 MEpE HEOOXOAUMOCTH.

JUts aganranyy K BocupusaTHio aunamu ¢ OB3 n nHBanuaMu ¢ HapylmeHus MU
3peHus CIIPaBOYHOIO, y4eOHoro, IIPOCBETUTEIIHCKOTO MaTepuana,
IPEeyCMOTPEHHOTO 00pa30BaTEIbHOW IMPOrpaMMOM MO BBIOPAaHHOMY HaIlPaBJICHUIO
HOJIFOTOBKH, 00ECIIEUNBAIOTCS CIAEAYIOLINE YCIOBUS:

- BeZIeTcd ajanTtauus opUIMalbHOrO caidta B ceTh MIHTepHeT ¢ yueToM 0coObIX
NOTPEeOHOCTEN MHBAIMIOB M0 3pEHUI0, 00ECIEYNBAETCS HAJTMUKUE KPYIHOIPU(PTOBON
CIPAaBOYHON MH(POPMALIMM O PACIUCAaHUMU YUYEOHBIX 3aHSTHIA;

- IEJarOTUYECKU  pabOTHUK, €ro coOeceAHUK (Mpu HEOOXOJIMMOCTH),
MPUCYTCTBYIOIIME HA 3aHATUU, MPEACTABIISIOTCS 00YYAIOIIUMCA, MPU 3TOM KaxKIbIi
pa3 Ha3bIBAeTCs TOT, K KOMY MeAarornuyeckuii paboTHUK oOpalaercs;

- IEUCTBUS, KECThl, MEPEMEUICHUs MeJarornyeckoro pabOoTHHKA KOPOTKO U
SICHO KOMMEHTHPYIOTCS;

- meyaTHass wWHOpMAIM TPEAOCTaBiIseTcs KpynHbiM Tpudrom (ot 18
MYHKTOB), TOTAJIbHO O3BYYHBAETCS;

- oOecrieynBaeTCsi HEOOXOIMMBIN YPOBEHb OCBEIIEHHOCTH MTOMEIIEHUII;

- IPEAOCTABIIAETCS BO3MOXHOCTh HCIIOJIB30BaTh KOMIIBIOTEPHI BO BpeMs
3aHITHI U MPABO 3aMKUCH 0OBSICHEHUI Ha TUKTO(OH (110 JKETAaHUIO 00YJaIOIUXCs).

dopMa 1poBeNECHUSA TEKYyIIEH UM INPOMEXKYTOUYHOM  arTecTaluu I
obOyuaromuxcst ¢ OB3 1 MHBaIMAOB ONpeAesieTCs MeJarorndeckuM pabOTHUKOM B
COOTBETCTBUM ¢ y4eOHbIM IiaHoM. [lpu HeoOxoaumoctu oOyuaromemycs ¢ OB3,
WHBAJIMY C YYETOM UX MUHAMBUAYAJIBHBIX NMCUXO(PU3NUECKUX OCOOCHHOCTEN JaeTcs
BO3MOYKHOCTh MPOMTH MPOMEKYTOUHYIO aTTECTAllMI0 YCTHO, MUCbMEHHO Ha Oymare,
MMCbMEHHO Ha KOMIIbIOTEpPE, B (popMe TECTUPOBAHUS U T.II., TUOO MPEAOCTABISACTCS
JOTIOJTHUTENBHOE BpEMs JIJIsl IOJATOTOBKHU OTBETA.

8. MeToauyeckue peKOMeHAAIMN /ISl MpenogaBaTeseid Mo opraHu3amuu
BOCIIUTATEJbHOI PadoThl ¢ 00y4AOIMMHUCS.

MCTOI[I/I‘ICCKOC obOecreueHue rmponecca BOCIIMTAHUA 06y11a}011114xc>1 BBICTYIIACT
OAHMM M3  OIPCACIAIONIHNX (I)aKTOpOB BBICOKOI'O  Kade€CTBa 06p330BaHI/I$I.



[IpenogaBaTens By3a, NEMOHCTPUPYS BBICOKHMI MPO(ECCHOHATU3M, 3PYAULIHUIO,
YETKYH0 IPAKIaHCKYIO NTO3ULIHI0, CAMOIUCLIHILINHY, TBOPYECKHUM IIOJXO0 B PEIICHUN
npo(ecCHOHANBHBIX 337]a4, B XOJ€ 00pa30BaTENbHOIO IpoLEcca CIIOCOOCTBYET
(OpMHUPOBAHNIO TAPMOHUYHOM JINYHOCTH.

IIpn peanm3anuu AUCHMIUIMHBL IIPENOJABATENb MOXET HCIOJIb30BaTh
CJIEYIOIME METO/Ibl BOCIIUTATEIbHOU PabOTHI:

- MeToAbl (POPMUPOBAHMS CO3HAHUSA JUYHOCTH (Oeceda, TUCHYT, BHYIIEHUE,
MHCTPYKTQX, KOHTPOJIb, OOBSICHEHUE, NPHUMEpP, CAMOKOHTPOJIb, PAaccka3, COBET,
yOeXIeHre U ap.);

- METOJbl OpTaHM3AIMK JCSATEIBHOCTH U (POPMHUPOBAHUS ONBITa MOBEICHUS
(3amaHue, OOIIECTBEHHOE MHEHHE, NeAaroruieckoe TpeOOoBaHHE, TOPYYEHHE,
NpUYyYEHHUE, CO3AAHNE BOCIIUTHIBAIOIIMX CUTYAILNI, TPEHUHT, YIPaXKHEHHE, U Ap.);

- METOJIbl MOTHBALMU JIEATEIbHOCTH U MOBeIAeHUs (0700pEeHUe, MOOLIPEHHUE
COLIMAJIIBHOM AaKTUBHOCTH, IOPULAHWE, CO3JaHUE CHUTyalluil ycrexa, CO3J1aHue
CUTYaLMH JIJIs1 SMOLIMOHAJIbHO-HPABCTBEHHBIX NIEPEKUBAHUI, CODEBHOBAHUE U JP.)

IIpn peanu3zanuy  JUCLUUIUIMHBL  IPENOJABATENb  JOJDKEH  YYUTHIBATh
CJIEIYIOLME HAIIPABJICHUS BOCIIUTATEIBHON JEATEIbHOCTH:

I'padxxcoanckoe u nampuomuueckoe ocnumanue:

- popmupoBaHre y OOy4aroUMXCA LEIOCTHOIO MHPOBO33PEHMS, POCCHICKON
UJIEHTUYHOCTH, YBOKEHUS K CBOEH ceMbe, OOIIECTBY, TOCYIapCTBY, IPUHATHIM B CEMBE U
O0I1IECTBE AyXOBHO-HPABCTBEHHBIM M COLIMOKYJIBTYPHBIM LIEHHOCTSIM, K HALIMOHATIBHOMY,
KyJIbTYPHOMY W HWCTOPUYECKOMY Haclienuto, (OPMUpPOBAHUE CTPEMIICHHS K €ro
COXPaHEHUIO U Pa3BUTHIO;

- opMUpOBaHKE Y 00YUAIOIIUXCS AKTUBHOM TPasKIAHCKOW MO3UIIMH, OCHOBAaHHOM
Ha TPAJAULMOHHBIX KYJIbTYpPHBIX, JTyXOBHBIX M HPAaBCTBEHHBIX LIEHHOCTSIX POCCHICKOIO
oOIIecTBa, JJIsl TOBBIIIEHUS CIIOCOOHOCTM OTBETCTBEHHO PEAIM30BbIBATh CBOM
KOHCTUTYLIIOHHBIE TTpaBa U 00sI3aHHOCTH;

- pa3BUTHE MPABOBOM M MOJMTUYECKON KYJIbTYphl 00yUYaOIUXCsl, paCUIMPEHUE
KOHCTPYKTUBHOT'O YYacTusl B NPHUHITHM PELICHWM, 3aTParMBalOIIAX HMX NpaBa U
MHTEPECHl, B TOM YHCJE B Pa3IMYHBIX OopMax caMOOpraHu3alluy, CaMOYIIpaBJICHHUs,
OOIIECTBEHHO-3HAUUMOM JI€ATEIbHOCTH;

- popMupoBaHHE MOTHBOB, HPABCTBEHHBIX U CMBICIOBBIX YCTaHOBOK
JUYHOCTH,  TO3BOJSIONIMX  HPOTHUBOCTOSNTH  JKCTPEMHU3MY,  KceHOo(poOuw,
JUCKPUMUHALIMM TI0 COLUMAIBHBIM, PEJIUTHO3HBIM, PACOBBIM, HAIlMOHAJIbHBIM
MpU3HAKaM, MEXITHUYECKOH M MEXKKOH(PECCMOHATILHON HETepIUMOCTH, JIPYTUM
HEraTUBHBIM COLMAJILHBIM SIBJICHUSIM.

Llyxoeno-upascmeenrnoe socnumanue:

- BOCIIUTAaHHE YYBCTBa JOCTOMHCTBA, YE€CTU M YECTHOCTH, COBECTIUBOCTH,
YBAXEHUS K POAUTEISIM, YUUTEISM, JIFOASM CTapILEro MOKOJEHUS;

- popMupoBaHUE TPUHLHUIIOB KOJUIEKTUBM3MA U  COJMIAPHOCTH, JyXa
MUJIOCEPIIUS U COCTPaJaHUsi, MPUBBIUKH 3a00THUTHCS O JIIOAAX, HAXOIALIUXCA B
TPYIHOU )KU3HEHHOU CUTYallWH;

- popMupoBaHUE CONMAAPHOCTH M YYBCTBA COLMATIBHONW OTBETCTBEHHOCTH IIO
OTHOUIEHUIO K JIIOJSM C OTPAaHUYEHHBIMH BO3MOXXHOCTSIMHU 3JI0POBbsI, IPEOJOJIEHNE
NICUXOJIOTHUECKUX O0apbepoB IO OTHOUICHHIO K JIOJASIM C OrpaHUYEHHBIMU



BO3MOXKHOCTSIMU;

- popMHpOBaHHE SMOIMOHAILHO HACHIIIEHHOTO W JIyXOBHO BO3BBIIIEHHOTO
OTHOILIEHUS] K MUPY, CIOCOOHOCTH M YMEHUS Iepe/laBaTh APYTHUM CBOM ACTETUUYECKHI
OIIBIT.

KynemypHno-npoceemumensckoe eocnumanue:

- popMUpOBaHUE ICTETUUECKON KapTHUHBI MUPA;

- popMupoBaHue yBaXXEHHS K KyJIbTYPHBIM IIEHHOCTSIM POJIHOTO TOpojia, Kpasi,
CTpaHBI;

- IOBBIIICHUE TTO3HABATEIFHOM aKTUBHOCTH O0yYaIOITUXCA.

Hayuno-obpazosamenvrnoe éocnumanue:

- popMUpOBaHUE y 00YUaAIOIIUXCS HAYYHOTO MUPOBO33PEHUS;

- popmupoBaHuEe yMEHUS OTy4YaTh 3HAHUS;

- popMHupoBaHUE HABBIKOB aHalIM3a M CHHTE3a MH(OpPMALMM, B TOM 4YHCIE B
npoeccuoHanbHOM 00J1aCTH.
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OueHouHnble MaTepualibl 10 aucuuiuinHe KoTenpHble YCTaHOBKU U
naporeHepaTopbl, MpeIHa3HAYeHBl IS OICHUBAHUS pe3yJIbTaTOB OOYyYCHHS Ha
COOTBETCTBUE MHIUKATOPAM JOCTHKCHHUS KOMITCTEHITHIH.

OueHuBaHue pe3yJabTaTOB OOYYEHHS MO JUCLUUIUIMHE OCYIIECTBISETCA B
pamkax Tekymero koutposs (TK) u mpoMexyTodHol aTTecTanny, IPOBOJAUMBIX IO
oampHO-perTunroBoi cucreme (bPC).

1. TexHnoJsiornyeckasi KapTa
Cemectp 5

PelfiTuHTOBEBIC TTOKA3aTEIN

HanmenoBanue pasaciia

DopMBbI 1 BU
KOHTPOJIA
| Texyuit KOHTPOJIH
JlomoHuTEeILHEBIC
o6ammer k TK1
Il Tekymmii KOHTPOJIb
JlomoaHuTeILHEBIC
oamuiel k TK2
Il Texymuii KOHTPOIH
JlonmomHUTETEHBIC
oamel k TK3
Hroro
IIpomexxyTounas
aTTecTarus

Pa3pgen 1. «O0miee mousiTue o TK1
KOTEJLHOH YCTAaHOBKE. 15.
JHepreTu4ecKoe TOMJIMBO. 15 | 0-15 30 15-30
IToaroroBka TOMJIMBA K
CJKMTAHUI0Y

Tect 6

[IpakTnueckoe 3aganue 1

Pasnen 2. «Teopust ropenus. TK1
TennoBoii U MaTepuaIbHbII
0ajiaHc KOTJIOArperara. AHaJIN3
NnoTepb B KOTJIE.
I'a30B031yLIHBIH TPAKT KOTJIA»
Tecr 6
3amuTa maboparopHoit paboTs 1 1

[IpakTnueckoe 3aganue 1

Pazgexn 3. «Temn1000MeH B TK2
KoTJoarperare. TenoBoi
pacuer KoTJoarperara.
TermioBble cXeMbI H 15
KOMIIOHOBKA 15 (0-15 30_ 15-30
KoTnoarperara. Hecymas
KOHCTPYKIUSI KOTJIA.
CnenmarepuaJbl B
KOTJIOCTPOEHU M)

Tect 2

3amuTa 1a60paTopHoit paboThI2

[E

[TpakTudeckoe 3aganne 2




Pa3nen 4. «Cnoco0bl CXKUTaHUS
TOIINBA B KoTJe. TomouHble
KaMepbl KOTJI0B. I"'opesiounbie
ycerpoiictBa. CucreMbl
30JI01LJIAKOY AT € HUSD

TK2

Tect

[IpakTrueckoe 3aganne

Paznen 5. «'mapoauHammka
KOTJI0arperara.

TemmnepatypHbIii pexum
NMOBEPXHOCTEl HAarpeBa KoTJja»

Tect

IIpakTnueckoe 3aganue

Paznen 6. «IloBepxHOCTH
HarpeBsa KoTJI0arperara.
MeToasbt peryJiMpoBaHus
TeMIIepaTypbl neperpeToro
napa»

TK3

25

25-

0-15 40

25-40

Tect

15

3amuTa 1abopaTopHoi paboThl 3

HpaKTI/I‘-IeCKoe 3aJaHuc

Pa3znen 7. «BoaHble pe:KUMBI.
Cenapanus BJaru u3 napa
(uucrora mapa). Ctynenuaroe
HcIapeHue»

Tect

3amura naboparopHoit paboTh! 4

Paznen 8. «Ixkcmiryaranms
KOTJI0arperaToB»

Tect

3amura n1abopaTtopHOi paboThl 5

IMpome:xkyTouHasi aTTeCTALUS
(3auer, sx3amen, KII, KP)

oM

0-45

3aanue NpoMeKyTOUHON
aTTecTanun

0-15

B nucemenHoit popme o
omreram

0-30

2. OueHOYHbIE MATEPHAJIBI TEKYIIIEr0 KOHTPOJISI U IPOMEKYTOUHOM aTTecTAllMH

[IIkana OLeHKH pe3yJbTaTOB 00YUYEHHMSI 110 TUCHUILIMHE:

3anaHu-

Kon Kon pOBaHHbIE
KOMIIe- | HHAMKATopa pe3yNIbTaThl
TEHIUU | KOMIETEHIUU | OOYy4YEeHHs 10
JTUCITUTLTAHE

VYpoBeHb c(hOpMUPOBAHHOCTH

WHAWKATOpa KOMIICTCHIWHA

Bricokuii | Cpennuit Hmxe Huzkni
CPEJIHETO
oT 85 1o 100| ot 70 mo 84 | ot 55 10 69 |oT 0 mo 54

IITxana oneHuBaHUA




HEY/I0B-
YIOBJIET-
OTJIMYHO XOPOILIO JIETBOpU-
BOPUTEIBHO
TEJILHO
3a4TCHO HC 3a4TCHO
3HATh:
3HAET 3HAET 3HAET HE 3HAeT
OCHOBHEIE OCHOBHEIE OCHOBHBIE OCHOBHBIE
3aKOHBI 3aKOHBI 3aKOHBI 3aKOHBI
TEPMOJAMHAM | TEPMOJMHAM | TCPMOIUHAM | TEPMOJMHA
HKH U | HKH A | HKH A | MHKH 31
OCHOBHBIE 3aKOHBI
TEIUIOMACCO | TEIJIOMAacCO | TEIIOMACCO | TEIJIOMAcco
TEPMOJAVHAMHKH U
obMeHa u | oOMeHa u | oOMeHa u | oOMeHa H®
TeMIoMaccoaoMera MOPSIIOK MOPSIIOK MOPSAAO0K MOPSAA0K
, IOPSIIOK pacyera P p P P
pacuera pacuera pacueta pacueta
2JIEMEHTOB
2JIEMEHTOB 2JIEMEHTOB 3JIEMEHTOB 3JIEMEHTOB
TEIUIOTEXHUYECKUX
TEIUIOTEXHH | TEIJIOTEXHU | TEIUIOTEXHH | TEIJIOTEXHHU
YCTaHOBOK 1
cncTem YECKHUX YECKHUX YECKUX YECKUX
YCTaHOBOK U | YCTAHOBOK M | YCTAHOBOK M | YCTaHOBOK
CHCTEM B | CHCTEM, CHCTEM, M CUCTEM
ITOJTHOM JTOTTyCKaeT JIOTTyCKaeT
obBeme HE3HAYUTENb | TpyObIe
HbBIE OIIMOKHU | OLIMOKHU
YMETB:
ymeer ymeer yMmeeT HE  yMeeT
TIPUMEHSTD MIPUMEHSTH TIPUMEHSTH TIPUMEHSTh
OCHOBHEIE OCHOBHEIE OCHOBHEIE OCHOBHBIE
3aKOHBI 3aKOHBI 3aKOHBI 3aKOHBI
OIIK-4 | OIIK-4.2 TIPUMEHSTH TEPMOAWHAM | TEPMOJMHAM | TEPMOIMHAM | TEPMOAHMHA
) OCHOBHBIE 3aKOHBI HKH U | MKH U | UKH A | MHUKH u
TEPMOJAVHAMHKH U TEIJIOMACCO | TEIJIOMAcCO | TEIIOMAacco | TEIIOMAacco
TemioMaccoooMena | ooOmena miug | oOMeHa s | oOMeHa g | oOMeHa IS
JUTS pacdera pacuera pacuera pacdeta pacdera
9JIEMEHTOB 2JIEMEHTOB 2JIEMEHTOB 3JIEMEHTOB 3JIEMEHTOB
TEIVIOTEXHUYECKUX | TEIUIOTEXHU | TEINIOTEXHH | TEIUIOTEXHHM | TEIUIOTEXHHU
YCTaHOBOK U YECKHMX YECKHMX YECKUX YECKUX
CHCTEM YCTaHOBOK U | YCTAHOBOK H | YCTAHOBOK M | YCTaHOBOK
CHCTEM CHCTEM, CHCTEM, U CUCTEM
JIOITyCKaeT JIOITyCKaeT
HE3HAUUTeNIb | rpyOble
HBIE OIIMOKH | OHIMOKHU
BJIIaACTh.
BJIAJEET BJIAJEET BIIAZIEET HE BIIAJEET
HaBLIKAMU HaBLIKAMU HaBBIKAMU HaBLIKAMU
pacuera pacuera pacuera pacuera
HaBBIKAMU pacyera | 3JeMEHTOB 3JIEMEHTOB 2JIEMEHTOB 2JIEMEHTOB
2JIEMEHTOB TEIUIOTEXHH | TEIJIOTEXHU | TEIUIOTEXHH | TEIJIOTEXHHU
TEIUIOTEXHUYECKUX | YECKHX YECKHX YECKUX YECKUX
YCTaHOBOK H YCTaHOBOK M | YCTAHOBOK M | YCTAHOBOK M | YCTaHOBOK
CHCTEM CHCTEM B | cucrewm, CHCTEM, H CHCTEM
ITOJTHOM JIOITyCKAeT JIOITyCKaeT
o0beme HEe3Ha4YMTeNb | IpyoOble
HBIE OIIMOKN | OIIMOKH
OHCHKa «OTJIMIHO»BbICMABNACMCA 34  6bINOJIHEHUEe NPpAKMUu4ecKux u

1abOpamopHuix pabom 8 cemecmpe, MeCmMoBblX 3A0aHUll, 21yO60Koe NOHUMAHUE
Memo008 pacuema KOmeabHblX YCMAHOB0K, HOJHbIE U COOepIHcamebhble 0meenol
Ha 8onpocwl buiema (meopemuyeckoe u NpaKmuieckoe 3a0anue);

Onenka

«XO0pPOoII0» BBICTABJIKICTCA 3a BBIIIOJHCHUC #APAKMUHYECKUX U

1abopamopHeulX pabom 6 cemecmpe; MeCMOBbIX 3A0aHUll;, NOHUMAHUE Memooo8



pacuema KOMeabHbIX YCMAHOB0K, OMEembsl Ha 80NPOCHL bulema (meopemuieckoe
UNU npakmudeckoe 3a0anue);

OneHka  «yIOBJIETBOPHTEJIBLHO»  BBICTABISETCS 32  BBINIOJIHEHHE
NPAKMUYECKUX U 1aO0pamopHvix pabom 6 cemecmpe U mecmoswblx 3a0aHull;

OreHKa «HEY/JAOBJIETBOPUTEIbHO» BBICTABISECTCA 3a Ciab0e W HEIMOJHOE
BBITMIOJIHEHUE HNPAKMUYECKUX U 1aOOpamopuvix pabom 6 cemecmpe U mMecnosbix
3a0aHUl.

3. IlepevyeHb O1IEHOYHBIX CPEICTB

KpaTkasi XxapakTepucTuka OIEHOYHBIX CPEJICTB, MUCIIOJIB3YEMBIX MPU TEKYILIEM
KOHTPOJIE YCIEBAEMOCTH U TPOMEKYTOYHOM aTTecTaly OO0ydYaromerocs Iio
U CIUATIIINHE:

HaumenoBanue Ornucanue
OLICHOYHOT'O KpaTkas xapakTepucTuka OIEHOYHOTO CPE/ICTBA OILICHOYHOT'O
cpeacTa cpeacTsa
[lepeuens 3ananuii u
OTaer o Boimonnenue ﬂa6opan>pH0171 pa69TI,1, o0paboTka BOITPOCOB JIJIsI
. pe3yabTaTOB HCIBITAHUH, H3MEPEHHI, HIKCIEPUMEHTA. 3alUThI
nabopaTropHoOi .
paGore (OJIP) O(l)OpMJIeHI/Iev OTuerTa, 3aIura pe3ynbTaToB naboparopHoOit
nabopaTopHoit paboTHI IO OTYETY paboThl, IepedYeHb

TpeOOBaHMIl K OTYETY

CpeI[CTBO OLCHKU YMCHUA NTPUMCHATH IOJTYUYCHHBIC
TCOPCTUUCCKHUEC 3HAHUA B HpaKTHHGCKOﬁ CUTyalluH.
33,[[8.HI/IG HaIlpaBJICHO Ha OLOCHWBAHUC KOMHGTCHI_[I/II\/'I 1o
AUCHUIUIIMHE, COACPKUT UYCTKYI0 HHCTPYKHOUIO II0
BBIITOJIHCHHUIO UJIN AJITOPUTM HeﬁCTBHﬁ

Kommnekr 3amay u
3aJaHuN

IIpaxTueckoe
3amanue (I13)

Cucrema CTaHJapPTU3UPOBAHHBIX 3aJ1aHAH,
Tecr (Tecr) MIO3BOJISAIOILAS aBTOMaTU3UPOBATH pouenypy
M3MEpEeHUs! YPOBHsI 3HAaHUM U yMEeHUH oOydaronierocs

KoMmnekT TecTOBBIX
3aJaHuN

4. IlepeyeHb KOHTPOJBHBIX 3aJlaHUl WM HHbIE MAaTepHAJbI,
HeoOXoaAMMBbIe ISl OLEHKH 3HAHUN, YMEHHUH M HABBIKOB, XapPaKTepPHU3YHOIIHMX
JTanbl (OPMUPOBAHUS KOMIIETEHIMIA B IIpoLecce 0CBOCHUS JUCHMIIHHbBI

Jis rekymero kourpoas TKI1:
[TpoBepsiemas xommetenius: OIIK-4.2 JlemoHCTpupyeT TNOHUMAaHHWE OCHOBHBIX
3aKOHOB TEPMOJMHAMHUKUA W TEIJIOMAacCOOOMEHa, MPUMEHSIET WX IS pPacyeToB
AJIEMEHTOB TEIUIOTEXHUYECKUX YCTAHOBOK U CUCTEM.

Otuet mo nabopatopHoit padote (OJIP)

Bompocel k ordyery mo nmaboparopHoir pabore 1 «TexHudeckuid aHanmm3
TBEP/IbIX TOILINB»:

1. IlepeuncnuTe OCHOBHBIE TEIUIOTEXHUYECKHE XapPAKTEPUCTUKU TBEPIBIX
TOIJIUB.




2. OnummTe KpaTKO METOIUKY ONPENENIEHUs BIaXKHOCTH TOIUIMBA.

3. OnummuTe KpaTKO METOJUKY OIPENEIEHUS 30JbHOCTH TOIUIMBA.

4. Onumure KpaTKko METOAMKY OIPEACIICHHUs BBIXOAA JIETYYUMX BELIECTB
TOILJIUBA.

5. Ilepeunciaure OCHOBHBIE MAPKU TBEPABIX TOIUIMB.

[Ipaktuueckoe 3ananue (I13)

TurnoBsele 3a1a4¥ MPAKTUUECKUX 3aJaHUN !

1. Onpenenure cocTaB TrOprOYEd Macchl YIUIA, €CIM HM3BECTEH COCTaB
paboueil Macchl.

2. B MenpHUIE-BEHTUIISITOPE TOJCYIIUBACTCS yrojib C M3BECTHON paboueit
Maccoi. Ompenenure coctaB padboueld Macchl TMOJCYIIEHHOIO TOIUIMBA, €CJIH

2 _
U3BECTHO, YTO BIAKHOCTh TOILUIMBA Mocie noacymkn Wy~ = 15 %.

3. Jlyist yruist ¢ M3BECTHBIM SJIEMEHTAPHBIM cocTaBomonpeneiute Qg , Qf, QF,

€CJIM HU3IIAast TETUIOoTa cropanus padoueit macco1 QY = 23990 kJIx/xr.
4. Ompenenure HHU3NIYIO TEIJIOTY CrOpaHUs CyXOro TMPUPOJHOTO rasa

M3BECTHOTO cocrtaBa. [Ipu pacuere HUCHONB3YyWTE NaHHBIETEILIOTHI cropaHmIQfI,

K,Z[}K/M?’ ra3000pa3HOro TOIINBA.
5. OmnpenenuTe HUBIIYI0O W BBICHIYIO TEIJIOTY CropaHus pabodeil Macchbl

cnaumeB, eciu u3BecTHhI nannbie QL HP, AP, WP i (CO,)P .

6. OmpenenuTe BBICIIYIO TEIUIOTY CropaHusi paboueil Macchbl, IMpUBEICHHBIE
XapPaKTEPUCTUKH (BJIAKHOCTb, 30JIbHOCTh, CEPHUCTOCTH) U TEIIJIOBOM IKBUBAJICHT YTJIS C
U3BECTHBIM COCTaBOM paboyeil Macchl.

7. Onpenenute o0BeM CyXHX ra3oB M KOd((PHUIMEHT M30bITKA BO3AyXa IpPH
MOJTHOM CTOpaHWM MPHUPOJHOTO Ta3a M3BECTHOTO COCTaBa MPH COACPNKAHUHM B
npoaykrax cropanus RO2 = 16,0 % u O2 = 4,0 %.

8. Ompenenure cocTaB MPOIYKTOB CTOPAHHUS B YXOIAIIUX Ta3ax (VR02 , Vi,
VBO, VH ,0 Vi, V) pu cxkuranuu yrist ¢ u3BECTHOM paboueil Maccoi mpu oo = 1 u

U30BITKE BO3/yXa B yXOIAIINX ra3axoyx = 1,35.

9. OmnpenmenuTe HSHTAIBIHWIO MPOAYKTOB CrOpaHUsS Ha BBIXOJC W3 TOIIKH,
MOJIY9aeMbIX TPU IMOJTHOM CTOpaHWUU | KI' BBICOKOCEPHHUCTOTO Ma3yTa H3BECTHOTO
cocraBa pabodeil MacChl, €CAM TeMIeparypa Ta30B Ha BBIXOAC W3 TOMIKHU

Or = 1100°C. Koaddurment n30biTKa BO31yXa B TONKE npumMute or = 1,15,

10. OnpenenuTe SHTANBINIO TEOPETUIESCKA HEOOXOTUMOTO 00beMa BO3ayXa IpH
ckurannu 1 kr yrisgs 1 Buma m 1 kxr yring 2 Buga npu temneparype 350 °C.
OHTabniuu  Ta30B U Bo3ayxa npu  Ttemneparypax 200 u 400 °C

(mpu 0,1 MIla) npunsare: npu 6 = 200°C ps yrus 1 HOB = 1412 xJx/kr, nis yrus 2
HOB = 965 xlx/kr; mpu ©6 = 400 °C gma  yraa 1
HOB = 2873 xJIx/xr, nis yris 2 HOB = 1962 xJIx/xkr.



Tect (TecT)

Bomnpoc BapuanTs! oTBeTa

[IpsmoTouHBIE KOTJIbl | IPUHYANTEIBHBIN HACOC

HMCIOT: Oapaban
OITYCKHBIE TPYOBI
HPY, CPY, BPY

[epBuyHBIi BO3AYX | AJsl MOJICYHIKH Ma3yTa

UCTIOJB3YETCS JUIL TIOACYIIKM TPH pPa3Mojie M TPAHCIIOPTHPOBKH TBEPIOTO
TOILTHBA

JUISI TIO1aYH B TONKY
JUTs IOJIOTPEeBa XOJIOAHOTO BO3yXa B Kajopudepax
Bosnyxononorpesareins KOHBEKTUBHOH BBICOKOTEMIIEPATYPHOM NOBEPXHOCTBIO HAarpeBa
ABIIIETCS paAMallmOHHOM MOBEPXHOCTBHIO HarpeBa

KOHBEKTHBHOM HU3KOTEMIEpaTypHON MOBEPXHOCTHIO HarpeBa
MOJTypaJANalliOHHOMN MOBEPXHOCTHIO HAarpeBa

HenpepeiBHass mpoayBka B | Ui OYMCTKH BO3IyXOM OapabaHa

OapabaHHOM KOTJIE | ISl yJAJICHHUs BIIary W3 HACKHIIIIEHHOTO Napa B 6apabaHe KOTIa
HeoOxoMMa JUISL CHHDKCHHSI COJIeCOep KaHusl B KOTJIOBO Bozie

JUIS TIepepacpeneeHus BpeAHBIX IPUMecel B KOTIOBOH BOJIE
AOpa3uBHBIii HU3HOC | B IIUPMOBBIX IIOBEPXHOCTSX
MIOBEPXHOCTEH Harpesa | B KOHBEKTHBHBIX MaporeperpeBaTesx
KOTJIa IMEET MECTO B 9KOHOMaii3epax M BO3yXOIOJOIPEBATEIISIX

Ha CT€HAaX TOIOYHOM KaMCpPhbI

Jast Tekymero kourpoass TK2:
[TpoBepsiemass kommerenius: OIIK-4.2 JleMoHCTpupyeT MNOHUMaHHE OCHOBHBIX
3aKOHOB TEPMOJAMHAMHUKUA W TEIJIOMAacCOOOMEHa, MNPUMEHSIET HX JJII pacyeToB
AJIIEMEHTOB TEIUIOTEXHUYECKUX YCTAHOBOK U CUCTEM

Otuert no nabopatopHoii padote (OJIP)

Bomnpocs! k otdery no nadoparopHoit padote 2 «OnpeneneHue onTUMaIbHOTO
pexxrMa paboThl TapOBOTO KOTJIa»:

1. Haiite onpenenenue K03QPUIHEHTY U30bITKA BO3yXa YXOIAUINX Ta30B.

2. Kak Bmuser kodddunmeHT u30bITKA BO3AyXa Ha OOBEM TMPOIYKTOB
cropanusi?

3. OnumuTe BIMSIHUE MAPOIPOU3BOIUTENBHOCTH Ha TOTEPH TEILIOTHI.

4. OnuiuTe BIUSHUE MapONpPOU3BOJUTEILHOCTH HAa TEMIEpaTypy YXOISLINX
ra30B U TEIUIOBOCTIPUATHE KOTIIA.

5. Kak n3mensiercs KIIJ[ npu pa3znoit Harpy3ke Kotia?

[TpakTuyeckoe 3aganue (I13)

Tunosbie 3a1a4u NMPAKTUYECKUX 3aJaHUM:

1. Onpenenute pacnojiaraéMyro TEIUIOTY CJAHIICB MPU U3BECTHBIX TEMIIEpaType
XOJIOJTHOTO BO3/yXa, TEIUIOTE CTOPAHUS Qg ,COIEP)KaHUU TMOKCUA YIIIEpOa COE.

2. Onpenenure, HACKOJIBKO M3MEHHUTCS pacriojaraeMas TeIuioTa masyTa Ipu

yBEJIWYEHUH ero nojaorpesa ¢ try1 = 60 °C o trm2 = 100°C.



3. Ompenenutre KIIJI u omenure TEroBble MOTEPU KOTJIA MAPOIPOU3BO-
mutenbHOCThIOD = 10 T/4 mpu M3BECTHBIX MapamMeTpax Iapa, YaCOBOM pacXoje
TOIUIMBA, TEMIIEPATYPE TMTATENBHONH BOIBI, TEIUIOTe cropanus torumsa QF.
Bennunny npoayBku npuMute paBHo# 0.

4. Onpenenute TEIUIOBOCIpUATHE KOTia QMOJ Mpu HaIu4uM OoTOOpa rapa Ha
COOCTBEHHbIE HYXJbl. Pacxon mapa Ha COOCTBEHHbIE HYXKIbl MIPUMHUTE U3
MIPOMEKYTOUHOTO IMaporneperpeBateis B konmdectBe 40 Kr/c ¢ mapamerpamu trm =
450 °C, p = 2,55 MIla.

5. Omnpenenute, HACKOJIBKO HM3MEHUTCA pacrojaraemasl TerioTa >XHUIKOTO
TOIUIMBA TIPU YBEJIIMUECHHUH TPEIBAPUTEIIBHOTO MOJO0TPEeBa Bo3ayxa B Kajopudepe
40 no 100 °C. OTHoOIIEHHE KOJIWYECTBA BO3/lyXa HAa BXOJI€ B KOTE K TECOPETUYECKOMY
B' = 1,18; sHTampmusi TEOpETHUECKH HeoOXoaumoro oobema Bozayxa mnpu 100 °C

H'O = 1390 kJTx/xr.

6. OnpenenuTe pacronaaraeMyro TEIIIOTy (ppesepHoro Topda ¢ ussectHoit QF,

a TaK)Ke SHTAJBIINIO YXOSIIHNX ra30B npu u3MeHeHuu BiaaxxHoctu W ¢ 50 no 40 % u
M3BECTHBIX 3HAUCHUSX TEMIIEPATyphl XOJOJHOIO BO31yXa, MNPEIBAPUTEIHLHOTO
MOJIOTPEBAa BO3JyXa Ha BXOJE B BO3IYXOINOJOTPEBATENIb, OTHOIICHHUS pacxoja
BO3/JyXa Ha BXOJIE B BO3JYXONOJOrpeBaTelib K TEOPETUYECKH HEOOXOIUMOMY,
M30bITKAa BO3JyXa 3a KOTJIOM, TeMIlepaTypbl YXOASIIMX Ta30B, TeMIEpaTypbl
TOILIMBA.

7.0npenenuTe pacronaraemMyro TEIIoTy yriis ¢ u3BecTHoi QF mpu 3amannbIx
3HAYEHHSX TEMIIEPATYPhl XOJOAHOTO BO31yXa, TEMIIEPATYPbl MPEABAPUTEIHLHOIO
MOJOTPEBAa BO3/lyXa, OTHOIICHUS KOJMYECTBA BO3JyXa Ha BXOJIE€ B KOTEI K

TeopeTHueckr HeoOxoaumoMy. CyIlika TOIUIMBA 3aMKHYyTas, (PU3MUYECKON TEII0TOM
TOIUIMBA MPEeHEOPEYb.

8. Onpenenrte, HACKOIBKO MEHSETCS Qg yruist ¢ uzBectHol QF npum usmenennu

TeMIIepaTypbl IIPEBAPUTEIIHHOTO TO0rpeBa Bo3ayxa ¢ 40 1o 80 °C. Ipumutep' = 1,22.
9.0mpenenure pacrojaraeMyro TEIUIOTY CIAHIEB MPU 3aJaHHBIX 3HAYEHUSIX
TEMITepaTypbl  TOIIMBA, TEMIIEPATyphl  XOJIOJAHOTO  BO3/AyXa, TEMIIEpaTypbl
IpeBapUTEIHLHOTO MOJ0TPEBa BO3/AyXa, OTHOIICHHS KOJIMYECTBA BO3/IyXa Ha BXOJIC B
BO3JIyXOIMOJAOTPEBATEIb K TEOPETUYECKH HEOOXOAMMOMY W 3aMKHYTOM CYIIIKE

TOIIMBA. OHTAJIBIHA XOJOJHOIO BO3IyXa Hg'B = 96,15 k/Ix/kr, sSHTanbBNUA

IOJOrpeToro Bo3ayxa H 'g = 160,25 xJ[x/kr, Braxaocts WP = 12 %, QP=9000

KKaJI/KT.

10. Onpenenure aanabaTHyIO TeMIEPaTypy TOPEHUs TOIJIMBA B COOTBETCTBUU
C MPEIJIOKEHHBIM BapUAHTOM TOIUIMBA. [IpuMuTEe B 3aBUCMMOCTH OT TOIUIMBA €T0
ycnoBust cxxkuranus, Tan tonku (OKIIY/THIY mis TBepabIX TOIUIMB), TEMIIEPaTypy

ropsiaero Bosayxa trg, °C, U30BITOK BO31yXa 3a TONKOM Clr, IOJIO YHOCA 30JIBI dyg.



Aoty 0, Aopny = 0; xorem pabGoTaeT mMmOJ HAAMYBOM, PEHUPKYISIUS Ta30B
OTCYTCTBYET.
Tect (TecT)
Bompoc BapuanTs! otBeTa
BcnoMorarensHbIM AYTBCBBIC BCHTUWJIATOPEI, JABIMOCOCHI, MUTATEIbHBIN Hacoc,

o0opymoBaHMEM KOTEIBHOM
YCTaHOBKH SIBIISICTCS

ABIMOCOC PCHUPKYJIIALNHN, Y3€JI NNTaHUA

pEeTeHepaTUBHBIA BO3yXOIOI0TPEBATENh

MUTATENILHBINA HACOC, IeadpaTop, KOHAECHCATOP, OCBETIUTEIIH
neimococ, [IBJ1, ITH/I, 6oiiepa

[MuTarensHOU BOJIOH | BOJa Ha BXoJie B OapabaH

HA3bIBACTCS: MTOMTUTOYHAS BOJIA TTOCIIE BOJIOOYHCTKH
BOJIa HA BXOJIe B SKOHOMai3ep KOTia
BOJ/Ia HA BBIXOJIE M3 MUTATEILHOTO HacOCca

DKoHOMaM3ep KOTJIa | pa3fesieHusl NapoBOASHON CMECH

npeaHa3HavYeH AT neperpesa napa

WCTIaPEHUS BOBI

Harpesa BOJIBI IO TEMIEpaTypbl HACHIILICHHS

KOTEJI-yTHIN3ATOp

IPSIMOTOYHBIA KOTEJ

OapabaHHBIN KOTET

BOJIOTPYOHBIN KOTEN

B 30HE PACIOJIOKECHUS TOPENIOK

B BO3JIyXOIOJIoTpeBaTele MpU B3aUMOIeHCTBHU 1apoB BoJbl ¢ SO3
B KIIII npu B3anmonerictBuu creHku Tpyos! ¢ V205

B MCIIAPUTENILHBIX MMOBEPXHOCTSX NP B3aUMOJCHCTBUH METajla C
H>S npu BeIcOKO# TeMIiepaType

bonee kauecTBeHHOU
KOTJIOBOH BOABI TPEOYET

HuskoremnepartypHas
KOppO3usi - 3TO KOPpO3Hsl,
MpoTeKaroas

Jst Tekymero kourpoJs TK3:
[Tposepsiemass kommerenius: OIIK-4.2 JleMoHCTpupyeT MOHUMaHHE OCHOBHBIX
3aKOHOB TEPMOJAMHAMHUKMA W TEIJIOMAacCcOOOMEHa, MPUMEHSET HUX JJIi pacyeToB
AJIEMEHTOB TEIUIOTEXHUYECKUX YCTAHOBOK U CUCTEM

Otuet mo nabopatopHoit padore (OJIP)

Bompocsl k otuety mo mabopatopHoit pabore 3 «OTONUTENBHBIN KOTEN
BuderusLogano U052-24»:

1. MaiiTe xapakrepuctuky kKoTiaoB Buderus

2. Pacckaxute 00 yctpoiicTBe u padote kotia Logamax U052-28

3. Uemy paBHBI MOTEPU C YXOJIAIIMMM razaMd TPU YKa3aHHBIX 3HAYEHHUSX
napameTpoB?

4. Kak n3MeHUTCA BEeJIMUMHA TIpU TeMIleparype yxoaamux razoB =160 °C,
TeMIIEpaTypy XOJOAHOro Bo3ayxa =26 °C

Bompocsl k otuery mo mnabopatopHoit pabore 4 «OTONMUTENbHBIA KOTEI
BuderusLogano G125x»:

1. JlaiiTe XapakTepucTuky oronureasHomy KoTiry BuderusLogano G125

2. Pacckaxute 00 skcmryaranuu kotiia BuderusLogano G125



3. PaccunTaTh moTepu TEIUIOTHI C YXOJAIIUMU razaMu B % Mpu Temmneparype
yxomamux razoB =180 °C, temmepaType xonogHoro Bo3gyxa =15 °C,
kod(dunreHTe n30bITKa Bo3ayxa Ha Beixoae =1.05.

4. Paccumrats KII/] kotenpHOro arperata, npuHsas =2 %.

5. HaliTu pacxo/1 TOIJIMBA HA KOTEI TpH TerioBo MomHocTh =30 KBT

6.0npenenuTh pacxo/l BOAbl IPU 3TOW TEIJIOBON MOIIHOCTH KOTJIa

Otuet mo nabopatopHoit padote (OJIP)

Bompocer k ordery mo mabopartopHoit pabote 5 «OTONUTENbHBIA KOTEN
BuderusLogano G234»:

1. JlaiiTe xapakTepuCTUKy oTOnUTENBHOMY KOTiIy Logano G234 WS

2. Pacckaxute 00 skcrmyaranuu kotiaa Logano G234 WS

3. UeMy paBHa aguabaTtuueckas TeMreparypa ropeHust 1jis Y peHTrolcKoro rasa

4. CKONBKO HWTEpaluil MOHAJAOOWIOCH Il BBIYHMCICHUS aJauadaTUYecKon
TeMnepaTypsl ¢ TouHocTbio 1 °C.

[TpakTuueckoe 3aganue (I13)

Tunosele 3a1a4n MPAKTUYECKUX 3a1aHUMN:

1. Kak u3MEHHUTCS TEMJIOBOCHPUITHE PAAUALMOHHOTO TIEeperpeBaTens Mpu
CXKUTaHUM TPUPOJHOIO Traza BMeCTO Masyra. [3 aHano-rM4HOro I030HHOIO
TEIUIOBOIO pacyeTa KOTJIA Ha NMPUPOJHOM Tra3e MOJy4eHO: TeMIepaTypa ra3oB Ha
Bxozie B 30HYy 1371, Ha Bhixoze u3 Hee 1238°C, k03PpdULMEHT U3TydyeHUs TOMOYHOU

cpenst & = 0,7587, By = 9,764 m°/c.
2. B mocnenHe#t 30He TOMOYHOM KaMephl ¢ pasmepamu: Vi = 34760 M3, Fer =

2
709,2 Mm%, hy = 61,9 M, by = 18 M, ar = 31,96 M pacnosoxeHsl 12 TOMOYHBIX HMIHMPM
BBICOTOM 8 ¥ mmpuHOU 3,8 M. Onpenennure TEMIOBOCIIPUITUE IIUPM, ECITU CMBIBAHUE
UX IIPOJYKTaMU CTOpaHus MPOJOJIBHOE, TEMIIEpATypa ra3oB Ha BXOJ€ B MpMbI 1152

O
n Ha BeIxoge u3 Hee 1048 C. DkpaHbl B 30HE TONOYHBIX IIMPM W CAMH LIHPMBI
BBITIOJTHEHBI IEBHOCBApPHBIMU U3 TpyOd 32 ¢ marom 48 mm. Koaddumment

TEIUIOOTAa4Yd KOHBEKIMEW B 30HE LIUPM Ok = 7,15-1073KBT/(M2-K); K03 hUIHEeHTHI
manydyenus € = 0,811 wu TemoBoit  addexktuBHoctn ¢y = 04,

Bp =126,6 xr/c.

3. Hcnonp3ys pmaHHbIE OIpeneianTe, KaK M3MEHHUTCS TEIJIOBOCIPUITHE
paJAMalMOHHOIO MEeperpesaress B npuMepe 5.1, ecim ero KOHCTPYKUUIO BBIITOJHHUTD
u3 caBoeHHBIX U-00pasHbIX TpyO D42 MM, ¢ marom 45 MM, paanycoM BHYTPCHHEH
netiu 105 MM, B nente npumure 20 TpyO. IIpumuTe pacnonoxeHue oJHON NETIN B
30HE 2, BTOPOMl — B 30HE 3 MO BCEMY NEPUMETPY TOIKH, TEIUIOBbIE MOTOKU B 30HAX

Om2 =235,7u g3 =157,6 KB1/M°.

4. Kak usMmeHsaTcs KOd(DPUIMEHT W3IydeHHs] B IIUPMOBOM Taporeperpe-
BaTese, YriaoBOW KOIPQGUIMEHT W PagUAlMOHHOE TEIUIOBOCTIPUSTHE W3 TOIKHU
IpU U3MEHEHUH TIOTIEPEYHOTO IMara MeXAy CeKIMsIMU TaporeperpeBaresns

¢ 51 = 600 1o S1 = 1200 mm? Ilpu BbImOIHEHHU pacdeToB mpumure: 9 = 1212°C;



9"'= 1080°C; naBnenue B razoxomue p = 0,1 Mlla; M0 = 0,118; ry = 0,257; BBICOTY

cekiuu mupM hyy = 9000 mMm; rinyOuny cekmuii ¢ = 2800 MM.
5. Kak W3MEHMTCA KOJIMYECTBO JIyYHMCTOM TEIUIOTHI M3 TOIKH, BOCIPHUHSATON
pavallMOHHO-KOHBEKTUBHBIM ITAPOIIEPETPEBATENIEM, IIPU YBEITUYEHUH BBICOTHI IIMPM C

7,0 1o 9,0 M? Ipu perieHny 3a1a4y MPUMUTE: TIOTIEPEUHBIN 1T MEXY CEKIUSIMHU S1 =
600 mM; rIyOMHY cekuui 2,8 M; MOBEPXHOCTh BXOJHOIO OKHA MapoIrepe-rpeBaTess

174,0 MZ(BLICOTa 7,0 M) m 2253 G (BeIcOTa 9,0 M); TOBEPXHOCTH BBIXOJHOTO OKHA
88,8 M2 (BeIcOoTa 7,0 M) 1 114,2 M2 (BeicoTa 9,0 M); TommmBO — Ma3yT; Bp = 19,278;
,0 = 0,119; ry = 0,257; UHTEHCUBHOCTH TEIUIOBOTO IMOTOKA (. = 19,5 KBT/MZ;

CPEIIHIOI0 TeMIiepaTypy Ta3oB B maponeperpeBatene 1160°C; koadduiment
B3aMMHOTO TeriooOMeHa (Tonka—mupma) 3 = 0,76.

6. B mapoBom KOTiie MMeeTcs ABYXPSAIHBIN (ecToH, 00pa3oBaHHBIN TpyOamu
3aJIHETO DKpaHa TOMOYHOW KaMmepwl, MmMpuHa Kotopoi 18,0 M. Omnpenenute
pacyeTHbIe TEOMETPUUYECKHE XapaKTEPUCTUKU (PECTOHA, €ro MOBEPXHOCTh HArpeBna,
eciM 3a7aHo: auaMerp Tpyo 60 Mm; TOJIIMHA CTEHKU 6 MM; PacHojioKeHHE TPyO

KopuaopHoe ¢ maramu S1 = 140 u S2 = 250 mMm; BbicoTa TpyO pecToHa 6,5 M.
/. Ilpu pa3nuuHbIX TIIYOMHAaX CEKIUWA pagualliOHHO-KOHBEKTHUBHOTO

naporeperpeBareiis BbIOEpUTE IIar MEXIy CEKUHUSIMH S1, IPU KOTOPOM YTIJIOBOM

KO3(PUIIMEHT BXOAHOrO0 Ha BBIXOAHOE Om Oyaer paseH 0,10. ITpumute rinyOuny
cekmui 2,0 u 3,0 m.

8. KakoBa Oyner MOBEpXHOCTh HarpeBa i Mpoxoja mapa, 3hQexTuBHas
TOJIIMHA HW3JIyYAIOLIETO CJ0S B PaJuallMOHHO-KOHBEKTHBHOM IapOIEperpeBaTee
KOTJa Tapornpou3BoAuTeNbHOCTEIO D = 186,11 kr/cipu wucnonab30BaHUM TPYO
Pa3JIMYHBIX AUAMETPOB: @32 MM C TOJUIMHON CTEHKH 5 MM; 936 MM C TOJIIIMHOM
CTEHKM 6 MM M 938 MM C TOJIIMHOW CcTeHKH 6 mMm? Ilpumwure, 4TO Npy MIKHpUHE
razoxona 18000 MM paccrosiHME MEXAY CEKUMAMH paBHO 720 MM, 3a30pbl MEKIY
TpyObamu — 3 wmM. IloBepxHOCTH HarpeBa CUHMTalTe yHOpOUIEHHO — 0e3 yuera
MOBEPXHOCTH JIMCTAaHIUOHUPYIOIIUX TPyO; paauyc ruda BHyTpeHHEH TpyObl BO BCeX
BapuaHTax npumute 135 mM. KomnuectBo Tpyd B cekumu 20 mIT., BBICOTA CEKLUU
7000 mm.
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Puc. Pa3smepsl cekuuu mMUpMOBOTO MaponeperpeBaTess

9. Kakme TpyObl  HEOOXOOUMO  MPUMEHHTH, YTOOBI  YMEHBIIUTH
MOBEPXHOCTh HArpeBa paJuallMOHHO-KOHBEKTUBHOTO TMaporeperpeBaressi MpUMEPHO
B 1,5-1,6 paza? Ckonbko OyAeT CEKIMM IIMPM W KaKUX OHU OYyIyT pa3MepoB?
B ucxomnom Bapuante 56 cekuuii riyounoi 3800 MM u3 TpyO @32 MM C TONIIMHOMA
CTeHKH 6 MM, paauyc Tuba BHyTpeHHer TpyObl 135 mm. Illupuna razoxoma 31,0 m.
VYka3zaHue: npu pelieHn 3a7auu pacCMOTPUTE TUaMeTphl TpyO 36, 38, 42 MM ¢ 3a30poM
MeXAy TpyOamMu 3 MM, TOJIIUHY CTEHOK MNpUMHTE KpaTHOW (0,5 MM, BBIIOJHHTE
YCIIOBHE€ PABHO TIPOYHOCTH — TIOCTOSSHCTBO OTHOIICHHS TOJIIMHBI CTEHKH K
HapyXHOMY JauameTpy o/d = const.

10. PaccuuTaiiTe TeOMETpPHUYECKHE XapaKTCPUCTUKH CTYICHH PaTuaIlliHHO-
KOHBEKTUBHOTO mMaporneperpeBareiss 7-o0pa3Horo mnpoduias KoTiaa s Oioka
800MBT, pacnoio’)KeHHOTO B MEPEXOAHOM Tra3oxojie. PaanaimoHHO-KOHBEKTUB-HbIN
nmaporeperpeBarelib MMEeT JBa XOJla Mapa: CcHadaja IMap MPOXOJUT CEKIUU
B cpeaHel yacTH ra3oxona (ITOJIOBHHA IMUPHUHBI), a 3aTeM KpaiiHue cekruu. Ooiee
KOJIMYECTBO CEKIIUU IO IMIUPHHE OJHOTO Tra3oxoja 40 IT., KaKaas CeKIUs COCTOMT
u3 18 1pyd mumamerpoM 42 MM ¢ TOJIIUHOW CTEHKH 7 MM, pPacCIoOJ0KEHHBIX
C NpoJoyibHBIM marom S2 = 45 mm. Illupuna razoxona 30,44 m. OcCHOBHBIE pa3Mephl
CEKIIMU B OJHOM razoxoja npuBeaeHsl Ha puc. 5.10.

Tect (TecT)



Bompoc

BapI/IaHTLI OTBE€Ta

[[IupmoBBIi aponeperpeBaTeisb
BOCIIPUHHUMAET TEILIOTY:

H3JIY9CHUEM U3 TOIIKH,

KOHBEKIIHEH OT TOpsAYNX I'a30B;

KOHBEKIIHEH 1 N3JIY9YCHUEM

KOHBEKIHUEH OT IeperpeToro mapa.

BaiinacupoBanue TIPOLyKTOB
CTOpaHus B Ta30X0/I€ KOTIA-3TO:

BO3YLIHBIA METOJ] PETYIHPOBAHNE TEMIIEPATYPHI IEPETPETOTO Napa;

[IapPOBOIl METOM PEryJIMPOBaHHe TEMIEPATYPHI IEPErpeToro napa;

ra30BOi METOJ peryINpOBaHUE TEMIIEPATYPHI IEPErPETOro napa;

BIIPBICK COOCTBEHHOTO KOHJICHCAaTa,

Bopeick KOHJEeHcaTa B
NeperpeThlil nap
maporeperpeBareneit KOTJIa

TpeIHa3HaYeH IS

peryIupoBaHye TeMIIepaTyphl napa;

JJI ICTTAPpEHUS BOJBI;

JUISL HarpeBa BOZbI IO TEMIEPATYPbI HACKHIIICHNUS;

GalinacupoBaHus NPOJYKTOB CTOPAHUS,;

FI/I,HpaSI/IHHO-aMMI/Ia‘IHaH CMECH

U TpuHATpUi Ppocdat
JOOABISFOTCS B KOTEIBHOM

B MUTATEJIBHYIO BOJY Ha BCace MUTATENIbHOIO HACOCA U B KOTIOBYIO BOAY
B OapabaHe KOTJIa;

B KOTJIOBYIO BOJLy B 3KOHOMan3epe 1 nap B MIMPME;

YCTaHOBKE COOTBETCTBCHHO: B MMIAPOBOASIHYHO CMECh B DKPAHHBIX MMOBCPXHOCTAX,

B MMIAPOBOASIHYKO CMECh B KOHBEKTUBHOM IApOINICPErpeBaTLIIC,

Hpobeouncrka KOTJIa | JJI OYHCTKU TPYO IIMPMOBBHIX ITOBEPXHOCTEN;
npeHa3HAYCHA: st ourcTky Tpy6 KIIIT;
IUTS Hapy>KHOW OYHCTKU TPYO MOBEPXHOCTEH HarpeBa KOHBEKTHBHOM
OHYCKHOﬁ mIaxThl KOTJA,
JJI1 OYUCTKH DKPaHHBIX HOBerHOCTeﬁ TOIIOYHOH KaMCpBhbI;
Kypcosas padora (KP)

bnank-3ananue Ha KypcoBylo paboTy «IloBepouHbIil TemIOBOM pacyeT TOMOYHOM KaMmepbl
KOTEJIBHOTO arperara»io JuciuiuimHe «KorenbHble yCTAaHOBKHM M MApOr€HEPATOPhD) COAEPIKHUT
CJIEIYIOIINE TYHKTBHI:

1. Paccunrare NpUBEIEHHBIE XapaKTEPUCTUKHU TOILIMBA
2. Beibpath

® THII MEIBHUI] JIJIS pa3MoJia TOTUINB;
e TemrepaTypy ropsdero Bo3ayxa;
® TeMIIepaTypy YXOISIIUX ra3oB;
e ko3 durmeHt n30bITKAa BO3MyXa HA U3 TOIIKH;
® TIPHUCOCHI BO3yXa B TOMKE, IO TA30X0AaM.
3. Tun xotna (no eapuanmam mabn. 1):

[TapameTpbl CBEKETO Mapa:
[TapameTpbl BTOPUYHOTO Tapa:

4. Tormso (no eapuanmammaodn. 1):
5. Paccunrarts:

e JleficTBUTENbHbBIE 00BEMBI POIYKTOB CTOPAHHMS IO Ia30X0/1aM;
® DHTAJIBIIUU IPOLYKTOB CrOpPaHUs 10 Ta30X04aM;

e 00BEMHBIE AO0JIN TPCXATOMHBIX I'a30B U BOASHBIX MAPOB;



6. [Toctpouts H-v quarpammy.

7. BeiOpaTh BeMYMHY NOTEPH Teria gz, 44, (s, (6, ONPEACTUTH (2.

7. Hopcuurars KII/] xoTi1a, onpenenanTs pacxos TOIIUBa By.

8. BBINOIHUTH KOHCTPYKTUBHBIN TEIJIOBON PACYET TOIMOYHOW KaMephl KOTJIA C ONPEAEIECHUEM

TIIONIAIH TIOBEPXHOCTH TemnoobMena Fer, M2,

I'padmueckast 4acTh: MPOJOIBHBIN pa3pe3 TOMOYHOM KaMephbl KOTIa.

HcxonHbie nanHble U1 3a1aHUsI KyYpCOBOTO IIPOEKTa

Tabmuma 1

Ne Twun xotna [TaponpousBoau | Temneparypa Tun ToruBa JlomomHUTENbHEIE JaHHbBIC
- (mpoToTum) TEILHOCTE, T/9ac | MUTATEILHOMN
BapuaHTa o
BOJEI, °C
E-210-13,8-560 o y
1. (BK3-210-140) 180 230 Kaparannuackmii -
(mapxu K)
E-500-13,8-545 yroins JloHenkuit )
2. (TIIE - 430) 420 215 (mapku I)
0. ) yrojb
3. E-400-13,8-545 360 210 Ky3znenxuit -
(TIIE - 429)
(mapxku [])
4, ?,1:15,(1)\9[__1%’5)_ 545 480 210 TIPUPOTHEIH ra3 -
E-500-13,8-545
5. (TME - 464) 450 210 Mazyt M40 -
E-420-13,8-545
6. (TIM - 84) 385 230 Mazyt M100 -
yro [MapameTpbl BTOPUYHOTO
En-640-13,8-545 . napa:
7 (TTI - 100) 560 210 E\Z:HIT;H;P;H - naBienue, Mlla: 2,16
P - remmneparypa, °C: 545
E-420-13,8-545 yTOJIb
8. (TTI - 81) 410 230 [Neuopckuit
E-420-13,8-545 yToJib
9. (BK3-420-140) 370 215 YensOnHCKUI i
E-500-13,8-545 yroJib i
10. (BK3-500-140) 390 220 BepesoBckuii
E-230-9,8-540 yroJib i
L. (TTI1-230) 200 210 HaszapoBckwuii
E-220-9,8-510 yroJib
12. (BK3-220-100) 220 210 IToJMOCKOBHBIH i
E-500-9,8-560 yroJib i
13. (BK3-500-140) 500 230 CaxaJuHCKui
E-320-13,8-510 yroJib i
14. (BK3-320-140) 320 215 Dkunbacty3ckuit
E-220-9,8-510 yroJib i
15 (BK3-220-100) 220 200 MesKpedeHCKHi
[TapameTpbl BTOpUYHOTO
E-640-13,8-570 yroib napa:
16. (TTI-100) 600 210 Bonbiackuit - nanenue: 2,16 MIla

- remneparypa: 570 °C




[TapameTpbl BTOpUYHOTO

E-640-13,8-570 yToJb mapa:
17 (TI1-100) 640 270 WHTHHCKHI - naBjenue: 2,16 Mlla
- remmeparypa: 570 °C
E-170-9,8-510 rons Mbma-
18.| (TII-170) 170 210 y pua” -
Boponunckuit
Er-640-25.0- [TapameTpbl BTOPUYHOTO
' mapa:
19. ?3512/_54475) 640 265 Mma3yt M100 - nasrerme: 3,9 MITa
- remneparypa: 570 °C
En-950-25.0- [TapameTpbl BTOPUYHOTO
' N napa:
20. ?31?4415) 950 270 TIPUPOHBIN ra3 - nasrerme: 3,9 MITa
- remneparypa: 570 °C
En-640-25.0- ITapameTpbl BTOPUYHOTO
' napa:
21, ?é?{/?4475) 670 270 Mma3yt M40 - maprerne: 3,9 MIla
- reMneparypa: 570 °C
Er-640-25.0- [TapameTps! BTOPUYHOTO
' mapa:
22, ?é?{/?4475) 670 270 Mma3yt M100 - maprerme: 3,9 MIla
- reMneparypa: 545 °C
En-950-25.0- [TapameTps! BTOPUYHOTO
' . napa:
23. E(Sﬁi){/:%f]g 900 265 TPUPOIHBIHA ra3 - tapnerue: 3,9 Ml
- remneparypa: 545 °C
En-950-25.0- ITapameTpbl BTOPUYHOTO
' N napa:
24. ?ﬁ&;{/?5465) 600 265 TPUPOIHBIH ra3 - asnerue: 3,9 MITa
- Temmeparypa: 545 °C
E1-950-25 0- ITapameTpbl BTOPUUHOTO
' yroib napa:
25 (5,?;/1?3?10) 720 260 BopkyTtunckuit - naBnenue: 3,5 Mlla
- reMneparypa: 545 °C
[TapameTps! BTOPUYHOTO
napa:
En-640-25,0- - - naBienue: 2,16 MIla
26.| 545/545 590 260 y . - Temrieparypa: 545 °C
Kuzenosckuit;

(TTI1-100 ’ Temneparypa ra3oB nepen
mmpmoBbiM IIT — 'y, = 1020
°C
[TapameTpbl BTOPUUHOTO

En-950-25,0- Hapa

27.| 545/545 590 255 MazyT M40 - Aauerne: 3,9 Mila

(MK-41) - Temneparypa: 545 °C
Temmeparypa ra3osB nepea
KIIT — v'«un = 815°C

E-230-9,8-510 yToJib Temneparypa ra3oB nepen

28. (TI1-230) 230 210 WHTnHcknit OK —v's = 595°C
[TapameTpsl BTOpUYHOTO
napa:

En-670-13,8- )

29.| 545/545 670 230 npupommii raz |~ 20B7CHHE: 2.8 MITa

(I1-56) - reMneparypa: 545 °C
Temmnepartypa razoB nepen
BIT — v'5, = 395°C

E-170-9,8-510 yroJib Temmneparypa ra3os mnepes

30. (TI1-170) 170 200 Borganckwii BII - v'y; = 430°C
[TapameTpbl BTOpUYHOTO
31. E-670-25-545/545 230 260 MIPUPOIHBIN ra3 frapa:

(I1-56)

- nasienue: 2,16 MIla
- remneparypa: 545 °C




Temnepatypa ra3os nepes
9K —v'y = 595°C

[TapameTpbl BTOPUYHOTO

napa:

E-950-25-545/545 . - maBuenue: 3,9 MIla

32. (ITK-41) 800 275 TIPUPOTHEIH ra3 - Temmeparypa: 545 °C
Temneparypa ra3oB nepen

KIIT — v'xun = 860°C

[TapameTpbl BTOPUYHOTO

napa:

E-640-25-545/545 - nasnenwue: 2,16 MIla

33. (TIK-47) 620 255 masyr M40 - Temmeparypa: 545 °C
Temneparypa ra3os nepen

OK —v's = 570°C

[TapameTpbl BTOPUYHOTO
napa:
- naBienue: 2,19 Mlla
34. ?1__[(?;8)_ 25-545/545 640 260 mazyt M100 - Temreparypa: 545 °C
Temmepatypa ra3oB nepen
mupMoBbIit I —v'y =
1100°C

JIJ1s IpOMe:KyTOUYHOM aTTeCTAlMH:

Bbuaer Nel
1. Ponb 1 Ha3Hau€HUE KOTEIBHBIX YCTAHOBOK. OCHOBHBIEC MOHSTHS U ONIPEACITICHHUS.

2. TenmoBoit pacuetr koTia. KomnonoBounsie pemiennsi. KOHCTpYKTUBHBINA TEMIOBOM
pacuer.
3amaga. OmpenenuTs OOBEMHBIA pPacXoJl BO3AyXa [UIS CXKWUTAHUS TMPUPOJHOTO Traza

Bbyxapckoro mecropoxeHus, uMmerouiero roprounii cocra: metan CHa = 94,9 %; stan
C2Hs = 3,2 %; npoman C3Hg = 0,4 %; O6yran C4Hio= 0,1 %; nenran CsH12 = 0,1%.

Buier Ne2
1. TexHomoruyeckasi cxema paboThl MPSIMOTOYHOTO KOTJIA.
2. Tersi000MeH B TOIIKE.
3amaua. Kak u3menurcs o0beM U OObEMHBIE JOIH TPEXaTOMHBIX MPOAYKTOB CTOpAHUS U
BOJISIHBIX MapOB NP CKUTAHUM MOJAMOCKOBHOTO Oyporo yrius (CoctaB: WP =32 %; AP =
28,6%; SP =2,7 %; CP = 26 %; HP = 2,1 %; NP = 0,4 %; OP = 8,2 %) npu u30bITKE BO3ayXa
o = 1,2, ecnu ero BiaxHoCTh yBeanuuiach 10 40 % ?

buster Ne3
1. Texnonoruueckass cxemMa pabOThl KOTEJIbHOW YCTAHOBKHM C €CTECTBEHHOM
LUPKYJISILACH.
2. [loBepouHbIil TEMIIOBOM pacyer.
3amava. OnpenenuTh TEOPETUYECKH HEOOXOIUMOE KOJIMYECTBO BO3[yXa NPHU COKUTAHHH
CMeCH TBEPAOro M razoodpasHoro TormBa (Ky3Heukoro yris mapku CC u Oyxapckoro
NPUPOJHOTO Tra3a), MIEMEHTHBIH COCTaB KOTOPHIX mpuBeaeH B mpumepax 1.1 u 1.2. Jlons
NPUPOJHOTO Taza B 001meM TeruioBbineneHnd Q" = 0,4, X HU3IMIME TEIJIOTHl CrOpaHUs
COOTBETCTBEHHO paBHBEI QP = 27420 kJlx/xr u QP = 36720 xJ[x/MC.

buner Ne4




1. Knaccudukanus KOTeIbHBIX yCTaHOBOK.

2. TermooOMeH B KOHBEKTHUBHBIX ITOBEPXHOCTSIX Harpena.

3amava. Omnpenenuth KOd(GUIMEHT W30BITKA BO3yXa B MPOAYKTAaX CrOpaHWUSI npu
CXKUTaHuU 3KkubacTy3ckoro yris (coctaB:WP = 6,5 %; AP = = 36,9%; SP =0,7 %; CPr =
44,8 %; HP = 3 %; NP = 0,8 %; OP = 7,3 %), eciit U3BECTHO, YTO COJCPIKAHUE KUCIIOpOa B
razoxojie paBHo 3,5 %; conepkanue TpexaToMHbIX razoB ROz = 14,17 %.

buuer Ne5

1. DHeprerndeckoe TOIMBO. OCHOBHBIEC BU/IBI.

2. OCHOBHBIE THUIIBI KOMIIOHOBOK YHEPTeTUUECKUX KOTJIOB.

3anmayga. Jlnsa xy3uenkoro yrias mapku CC (cocraB CP = 64,34 %; HP = =3,45 %; NP = 1,53
%;0P= 6,9 %; SP = 0,38 %; WP = 12 %; AP = 11,4 %) onpeaeiuTh MIOTHOCTh MPOITYKTOB
cropanusi npu Ttemrepatype 6Or = 850 °C u wu3bweiTke BO3myxa o =1,2, a Takxke
KOHIICHTPAILIUIO 30JIOBBIX YACTHIl [z MPU Jojie yHoca ays= 0,95. Cymmapsbsiii 00beM
IPOAYKTOB  CTOPAaHMS NpH  HOpManbHBIX  yciosuax Vo = 6,92 m%/kr.Teoperudeckoe

KOJIMYECTBO CyXOT0 BO3/yXa, HEOOXOIUMOTO ISl OJHOTO CKUranus Tommsa (o =1) VO =
6,42 M3/xT.

bujer Ne6
1. TexHu4YeCKHE XapaKTEPUCTHKN TBEPBIX TOILIUB.
2. O6MYypOBOYHBIE OTPAKICHUS KOTIA.
3amaua. OnpeaenuTh SHTAIBIUU TPOIYKTOB CTOPaHUs B TOYKAX CMEIICHHs: B Tomke (Tipu O
=1700°C, a.= 1,1) u mepea mpoMexyTOIHBIM reperpesatenem (0'm = 850 °C, a = 1,16) npu
PELUPKYISIIHY ra30B. [[puHATE TeMIepaTypy B MeCcTe 0TOOpa ra3oB Ha PEeHUPKYISAIUI0 O = 390
°C; Olors = 1,2; Fpy = 0,15; TormmBo — Ma3yT. DHTaNbINK ABIMOBBIX Ta3oB H: mpu cropannn masyra
n Bosmyxa H% mpmo =1 mma 1700 °C - HO: = 31522,5 xJIx/kr, HO% = = 26814 xJIx/kr; ms 850
°C - H% =14595 kJIK/KT, HC = 12609,5 kJx/xr; ms 390 °C - HO = 6303 kJK/KT, HO = 5512,2
kJK/KT.

Bbuaer Ne7
1. Texundeckre XapaKTepUCTHKH ra3000pa3HBIX TOIUINB.

2. Kapkac napoBoro kotJja.

3agaua. OnpeaenuTh 00bEMHBIN PACX0]] BO3/AyXa IS COKUTAHMSI IPUPOIHOTO ra3a
Byxapckoro MectoposxieHus1, umeroiero roprounii cocras: Meran CHa = 94,9 %; stan
C2Hs = 3,2 %; npoman C3Hg = 0,4 %; O6yran C4sHio==0,1 %; nenran CsHi> = 0,l %.

Buaer Ne§8
1. TexHHUECKHE XapaKTEPUCTHKHU KUJIKUX TOILJIUB.

2. TenmoBasi cxema 6apaGaHHOTO M MPSMOTOYHOTO KOTJIA.

3agava. OnpenenuTh TEOPETUYECKH HEOOXOIMMOE KOJMYECTBO BO3JyXa NPU COKUTAHUH
CMECH TBEpAOro MU razoodpazHoro torumsa (Ky3Herkoro yriasi Mapku CC u Oyxapckoro
IPUPOJHOIO rasa), 3JEMEHTHBIA COCTAaB KOTOPBIX NpuBeleH B npumepax 1.1 u 1.2. Hons
IPUPOIHOrO ra3a B o0ueM temnoBslieneHuu (" = 0,4, UX HHU3MIME TEIJIOTHl CrOpaHus
COOTBETCTBEHHO paBHbI QP = 27420 xJIx/xr 1 QP'y = 36720 xJlx/Mm>.

Bbuaer Ne9



1. IIpuBeneHHbIE XapaKTEPUCTUKHU TOIUIMBA. Y CIIOBHAS TEILIOTA CrOPAHUS TOILINBA.

2. Be1bop parmoHaapHOM TEIJIOBOM CXEMBbI KOTJIA.

3anava. Kak usmenurcs o0beM U 0ObEMHBIE JOJIM TPEXaTOMHBIX MPOIYKTOB CTOpaHUS U
BOJSIHBIX ITAPOB MPU COKUTAHUHM TOJMOCKOBHOTO Oyporo yris (CoctaB: WP = 32 %; AP =
28,6%; SP =2,7 %; CP = 26 %; H? = 2,1 %; NP = 0,4 %; OP= 8,2 %) npu u30bITKE BO3ayXa O,
= 1,2, ecnu ero BiIaxHOCTh yBenuumiach 10 40 % ?

buier Nel(
1. Mexanu3m ropenus razo00pa3Horo TomirBa. OakTopsel, BIUSIONIME HA TOPEHHE.

2. CucTeMbl COBMECTHOTO YAAJIECHHS 30JIbI U [IJIAKa.

3anaya. Omnpenenuth Ko3(PHUIMEHT K30bITKa BO3JyXa B MPOJAYKTaX CropaHus pu
cxxuranuu skubacrysckoro yris (cocraB:WP = 6,5 %; AP = 36,9%; SP =0,7 %; CP = 44,8 %;
HP =3 %; NP = 0,8 %; OP= 7,3 %), ecliu H3BECTHO, YTO COJIEpKaHUE KHCIOPOJia B Ta30X0Ie
paBHO 3,5 %; cogeprxanue TpexaToMHbIX ra3oB RO2 = 14,17 %.
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