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1. BBEOEHME K PABOYEN NMPOrPAMME OAUCLUMIINHbI

1.1. MecTo npenogaBaeMomn AUCLMNNUHbI B CTPYKType obpa3oBaTeribHOM NporpaMmbl

basoBas I:l Obna3atenbHas I:l [lononHuTensHo

Bnok 1: ABNAeTCA PakynbTaTuBOM

BapuatusHasg IZl Mo BbIGOPY IZl

1.2. Uenb gncumnnuHsbl
CdopmupoBaTb KomneteHumMm obydaroweroca B obnactu NPOEKTUPOBAHNA  OTOMUTENbHbIX
KOTESbHbIX M WX 3JKChnyaTtauumm npuv MUHMMAanbHbIX 3aTpaTtax 3HepreTMyeckux, MatepuasibHbIX W
TPYAOBLIX pecypcoB, cobnioaeHns npasun 6e3onacHom sKcnsyaTaunm 1 0XpaHbl OKpyXXatoLLen cpeabl

1.3. 3agaum gucumnnuHbI
e [lpnobpeteHMe 3HaAHUA U HaBLIKOB B BbIMOMHEHUMM pacyeTa TEMMOBOM CXEMbl KOTESNbHOM,
obecneyeHnn HagexXHOW U 3KOHOMUYHOW PaboTbl OCHOBHOIMO M BCMOMOratenibHoro obopyaoBaHus,
3alUTbl OKpY>KaloLLen cpeapl.
1.4. MNepe4yeHb NNaHMpPYeMbIX pe3ysibTaToOB 06yUYeHUsi MO AUCLUNIINHE, COOTHECEHHbIX C
nJflaHUpyeMbiMU pe3ynbTaTaMn OCBOEHUs1 o6pa3oBaTesibHOW NporpamMmbl

Koa

OTan opmmpoBaHus
KOMMeTeHL MK dopmynupoBka KOMMneTeHL MM

MK-2 CnocobHOCTb NPOBOAMTL pacyeThbl MO TUMOBLIM 1
MeTOoaMKaM, NPOEeKTMPOBaTb TEXHOMOMMYecKoe
obopyaoBaHue C UCMOMNb30BaHMEM CTaHAaPTHbLIX CPEACTB
aBTOMaTM3aLMM NPOEKTUPOBAHNA B COOTBETCTBUM C
TEXHUYECKUM 3a4aHnem

MnaHupyemble pe3ynbTaTbl 06yUYeHus

3HaThb:

1) npuHUMNManbHbIE CXEMbl OTOMUTESNbHbLIX KOTENbHbIX;

2) Ha3HayeHWe 1 NPUHLMN OeRCTBUSS 060pya0BaHNS;

3) METOOUKY NPOEKTUPOBAHMSA OTOMUTENBHBIX KOTENBHbIX;

4) cnocoObl OLIEHKM 1 COMOCTaBMNEHNS TEXHUKO-3KOHOMMUYECKUX NoKa3aTenen paboTbl pasnmyHbIX TUMNOB
KOTeIbHbIX.

YMeTb:
1) BbINOMHATL pacyeTbl TENSIOBOW CXEMbl KOTEMbHON, MPOM3BOANTL BbIOOP 060pyAOBaHUS.

Bnapgets:
1) meToaMKamMm pacyeTa TENOBOW CXEMbl KOTEMbHOWM 1 BCMIOMOraTenbHOro 06opyaoBaHus.

1.5. AucumnnuHbl (NPaKTUKK) o6pa3oBaTeNnbHON NPOrpaMmMbl, B KOTOPbIX ObISIO Ha4aTo
cdhopmupoBaHme KoMmneTeHUMUN, yKa3aHHbIX B n.1.4:

o U/HdopmaTuka B 3agadvax TennosaHepreTukn n tennotexHonoruu (MK-2)
e TennomaccoobmeHHoe obopynoBaHue B TennoTexHonorusax (MK-2)

2. COOEPXAHUE ANCLUUIMIUHBI

O6bem (4achl)
(0] [ (]
HanmeHoBaHve u cogepxaHue o385 8%
y4eBHbIX Moaynei, TeM 1 POpM KOHTPOrS 29|z g9 39
o3| %agd ©&
[} ®g ©®o
Yy4ye6HbI Moaynb 1. O6Wmre Bonpockl NPOeKTUPOBAHUA KOTeNbHbIX
Tema 1. PasButve TennocHabxeHWss B CTpaHe, WCTOYHUKU TennocHabXeHus. 14
OcHOBHbIe NONOXeHUs TeNNOCHabXeHNss noTpedbutenen
Tema 2. Pexumbl notpebneHust Ttennotbl. PacyeT notpebneHust Tenna Ha | 16
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HavnmeHoBaHue n cogepxaHue
y4ebHbIX Moaynen, Tem n popm KOHTpons

O6bem (vachl)

o4yHoe
oby4eHune
0OYHO-
3a04Hoe
obvyeHve
3a04Hoe

oby4eHve

oTonneHne, rpaduk TennoguKaunoHHON Harpysku. PacueT notpeGHocTu
Tenna Ha ropsiyee BogocHabXeHne 1 BEHTUNSUMIO.

Tema 3. Knaccudumkaumsa napoBbiX U BOAOrPENHbIX KOTOB. BogorpenHbie n
napoBble KOTnbl. [Nlaponeperpesateny. BogsaHble akoHOMan3epbl.
Bosgyxonogorpesartenu.

16

Tekywmn koHTponb 1 (onpoc)

Y4eGHbIN Mogynb 2. BcnomoratenbHoe 06opyaoBaHne KOTeNbHOW YCTaHOBKU

Tema 4. TarogyTbeBble YCTPONCTBA. 300ynaBnvBaoLLme 1 3010yfiaBnmBarLme
yCTponcTBa. YcTponcTaa Tonnmeonogayn. lNutatenbHble yCTPONCTBA KOTNOB.
OcHOBbI BO4ONOATOTOBKM.

16

Tema 5. TennoBble CxeMbl KOTENbHbIX YCTAHOBOK. TenmnoBble CXeMbl KOTENbHbIX C
napoBbIMK KOTNamu. TennoBble CXEMbl KOTEMNbHbLIX C BOAOTPENHBIMU KOTHamu.
TennoBble cXembl KOTEMbHbLIX CMELLAHHOro Tuna. Y CoBepLUEeHCTBOBaHNE TEMMOBbIX
CXEM KOTeMbHbIX 1 NoBblweHne 9PEKTMBHOCTU NX paboTbl.

16

Tema 6. Beibop 06opyaoBaHus kotenbHbiX. Beibop Hacocos. [leaspaumsa Boabl 1
NoAroToBKa BoAbl Ars BOLOIPENHbIX Y NapOBOAOrPENHBLIX KOTENBbHbIX,
ucnonb3oBaHne KoHaeHcaTta. Beibop TennoobmeHHbIX annapaTtos, 6akoBoe
X03ancTBo. TpybonpoBoabl U apMaTypa KoTenbHbIX. [bIMOBbIE TPyObI

16

TeKyLWwMn KOHTpOnb 2 (onpoc)

Y4yebHbI Moaynb 3. TonnMBoCcHaGXeHne KoTenbHbIX

Tema 7. [lJocTaBka Ma3syTa M NOArOTOBKA K CXuUraHuo. Cxema MasyTHOro X03sicTea u
rasocHabeHus.

14

Tema 8. KomnoHoBka koTenbHbIX. ObLImMe NonoXeHus pa3MelleHnA KOTENbHbIX Ha
reHeparibHOM nnaHe. KoMnoHOBKa KOTEMbHbIX C napoBbiMW KOTJ1aMWN Ha
rasaomMasyTHOM Tonnmee. KomnoHoBka KOM6VIHVIpOBaHHbIX KOTEeJbHbIX C NapoBbIMU N
BO,D,OFpeIZHbIMI/I KOTnamu.

14

Tema 9. Bopbba c 3arpsisHeHMeM okpyxarowen cpegbl. Bonpockl 3arpasHsaoWwmnx u
TOKCWYHbIX BeLlecTB C AbIMOBbIMM rasamu B atmocdepy, nepepaboTka CEPHUCTbLIX
TOonnMB nepen CxXuraHnem B TOMNKax KOTIOB. MeTOJJ,bI nogaBsneHns o6pa3OBava
OKMCIOB a30Ta B TOMKax KOTMOB, CTOYHble BOAbl KOTEJIbHbIX U NMYTU COKpalleHUaA
BpeaHbIX CﬁpOCOB, OYNCTKA CTOYHbIX BO KOTEJ1bHbIX.

14

TeKkywmn KOHTpOsnb 3 (onpoc)

Tekywmn koHTposb 1-3 (KoHTponbHas pa6ora)

HPOME)KYTO‘-IHaﬂ aTTecTtauusa no gucuuvniinHe (3a‘-IeT)

BCEIO:

3. TEMATUYECKWUMN NNAH

144

3.1. Nekuun
Homepa OuHoe oby4eHne Ou4Ho-3a04HOE 0by4yeHne 3aoyHoe obyyeHne

N3y4aembix Tem Homep O6bem Homep O6bem Homep OGbem
cemecTpa (4acbl) cemecTpa (vacbl) cemecTpa (4acbl)

1 5 2

2 5 2

3 5 2

4 5 2

5 5 2

6 5 2

7 5 2

8 5 2

9 5 2

BCEIO: 18
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3.2. MpakTnyeckne n ceMMHapckue saHATUSA

Homepa
nsyvaembix
Tem

HanmeHoBaHue
1 popma 3aHATUN

OuyHoe oby4eHre

OuyHo-3a04HOE
obyyeHne

3aouHoe o6yyeHune

Howmep
cemecTtpa

O6bem
(4acbl)

Homep O6bem
cemecTpa (4acbl)

Homep
CemecTpa

O6bem
(4acbl)

Pa3sBuTture TennocHabxeHns B
CTpaHe, UCTOYHUKM
TennocHaoxeHuss. OCHOBHbIe
MONOXEHNs TennocHabXeHus
nortpedurenen.

Pexumbl notpebneHus
TennoTebl. Pacuet
notpebneHns Tenna Ha
oTonneHwe, rpaduk
TennoguUKaLMOHHON
Harpysku.

Knaccudumkaumsi napoBbIix 1
BOOOrpPeHbIX KOTOB.

TarogyTbeBble YCTPONCTBA.
3onoynaBnueatoLLme u
3o0M10ynaenvearoLmne
YCTPOWCTBA. YCTponcTea
TONNMBOMNOAAYMN.
MutaTtenbHble ycTponucTBa
koTnoB. OCHOBBbI
BOJOMOArOTOBKM.

TennoBble CXeMbl KOTEbHbIX
YCTaHOBOK.

Beibop oGopyanosaHus
KOTEJIbHbIX

HocTtaBka masyTta un
noaroToBKka K COKMraHUio.
Cxema Ma3yTHOro xo3amncTaea
1 ra3ocHabxeHus.

KomnoHoBKa KOTEMbHbIX.

Bopbba ¢ 3arpssHeHnem
OKpYXatoLen cpeapl.

3.3. JlabopaTopHble 3aHATUA
He npegycmoTpeHbl

BCEIO:

54

4. KYPCOBOE NPOEKTUPOBAHUE

He npegycmoTpeHo

5. TEKYLLIMXA KOHTPOJIb YCNEBAEMOCTU OBYYAIOLLEIOCS

Homepa OuHoe 0ByueHme OtHo-3a04Hoe 3aouHoe 0byueHne

yHEOHbIX dopma y oby4yenune Y
moaynew, no

KOHTpOIA

KOTOPbIM oHTPON Howmep Kon-Bo Howmep Kor-Bo Howmep Kor-so
npoBoAMTCA 3HaHUn cemecTpa cemecTpa cemecTpa

KOHTPOIb

1,2,3 YCTHbIN onpoc 5 3

6. CAMOCTOATEJIbHAA PABOTA OBYYAKLWIEIOCH

QOyHoe 06yyeHne

OyHo-3a04HOE

3ao4yHoe oby4yeHune

Buabl camocTosTenbHoM paboTbl obyyeHve
o6yqa+ou.|,erocsq Howmep Obbem Howmep O6bem Howmep O6bem
cemecTpa (4acbl) cemecTpa (yacbl) cemecTpa (yacbl)
YCBOEHNE TeopeTUYECKOro MaTtepmana 5 46
MoaroToBKa K NPakTUYECKUM 3aHATUSM 5 21
BbInoNHeHMn goMallHKX 3agaHumn
lNogrotoBka Kk 3a4eTam 5 5

POa
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- O4Hoe 06y4eHne OuHo-3a04Hoe 3ao4yHoe oby4yeHune

Buabl camocTtoATenbHom paboThl y obyyeHune Y
obyuvatoLlerocs Homep O6bem Homep O6bem Homep O6bem
cemecTpa (4acbl) cemecTpa (4acbl) cemecTpa (yacbl)

BCEIO: 72

7. OBPA3OBATEJIbHbIE TEXHOJIOINN

7.1. XapaKkTepucTuka BUAOB U UCTIOSNb3yeMbIX MHHOBALMOHHbIX (hOpPM y4eGHbIX 3aHATUIA
He npenycmoTpeHbl

7.2. Cuctema oueHMBaHMA YCNeBaeMoCTU U AOCTUXKEHUIN ObyYaloLwmMxcsa Ansi NPOMeXyTO4YHON
aTTecTtauum

TpaauUunOHHaaA | X 6aJ'IJ'IbHO-pel7ITVIHI'OBaF|

8. OBECIMNEYEHUE OUCLUUNMIIUHDI
8.1. YuebHasa nutepaTtypa
a) ocHoBHas yyebHas nutepaTypa
1. Canos A.l'. NpoekTnpoBaHme oTONUTENbHO-NPOM3BOACTBEHHON KOTENMbHON [DNEKTPOHHbIN pecypc]:
yyebHoe nocobue/ CanoB A.l., LibiHaeBa A.A.— O3nekTpoH, TekcToBble pAdaHHble.— Camapa:
Camapckuin rocyaapCTBeHHbIV apXMTEKTYPHO-CTpouTenbHbi yHuBepcuteT, 96C ACB, 2014.— 118 c.,
pexum goctyna - IPRbooks - http://www.iprbookshop.ru/43398

6) pononHuTenbHasa y4ebHas nuTepaTypa
2.XaBaHoB [M1.A. AICTOYHMKM TennoTbl aBTOHOMHbIX CUCTEM TennocHabxeHns [QNekTPOoHHbIN pecypc]:
MoHorpadwms/ XaBaHoB M.A.— OneKkTpoH, TeKCToBble AaHHble.— M.: MOCKOBCKUI rocyaapCTBEHHbIN
cTpouTensHbin yHuBepcutet, 36C ACB, 2014.— 208 c,
pexum goctyna - IPRbooks - http://www.iprbookshop.ru/26812.
3. CmopoauH C.H., benoycos B.H., JlakomkuH B.KO. Cuctembl u yanel yyeta pacxoga
3HepropecypcoB: yyebHoe nocobue [Tekct] / CmopoanH C.H., Benoycos B.H., NNakomknH B.1O. —
CrIieé. CMne rmyperi.- 2014.-20c,
Pexvm goctyna - OnekTpoHHas bubnuoteka MeToauyecknx ykasaHum, y4ebHo-mMeToan4ecknx
noco6un BWTS http://nizrp.narod.ru/metod/kpte/7.pdf

8.2. NepeyeHb y4ye6HO-MeTOAMYECKOrO 06ecnevyeHusi Ansi CaMoCTosiTeNbHOM paboThbl
obyyarowmxcs no gUCLUNIINHe
4. MNMpaBuna TexHWKM 6€30NacHOCTU MpK 3KCNyaTauumn TensioMmexaHmy4eckoro 06opynoBaHust
anekTpocTaHumin u TennoBbix ceten PO 34.03.201-97 [OneKTpOHHbIN pecypc]/ — ONeKTPOoH, TEKCTOBbIE
naHHble.— M.: spaTenbckun gom SQHEPIMMA, 2013.— 200 c.
http://www.iprbookshop.ru/22728.— 3BC «IPRbooks»

8.3. NepeyeHb pecypcoB MHHOPMaLMOHHO-TENNeKOMMYHUKaLMOHHON ceTu "UHTepHeT",
HeobxoaAuMbIX ANl OCBOEHUS AUCLUNIIUHbI
1. http://www.iprbookshop.ru/ IPRbooks
2. http://nizrp.narod.ru AnekTpoHHas 6UGNMoTEKa METOAUYECKMX YKa3aHWii, y4eBHO-MEeTOaANYECKNX
nocobun BLWTS

8.4. MepeyeHb NH(HOPMALMOHHBLIX TEXHONIOTUIA, UCMOSIb3YEeMbIX MPU OCYLLECTBIeHUMU
obpasoBaTenbHOro npouecca no AUCUUNIIMHE, BKIOYas NepevyeHb NPorpaMmMHoOro o6ecrneyeHus 1
MH(OPMALIMOHHbIX CMPABOYHbIX CUCTEM

He npegycmoTtpeHo

8.5. OnucaHue MaTepuanbHO-TEXHUYECKOWN 6a3bl, HeOGX0AMMON AN OCyLIEeCTBNEeHUsA
obpasoBaTenLHOro npouecca no AUCUMUNInHe
1. Ayamtopus ¢ MynbTUMEONNHBIM Y4eOHBIM KOMMIIEKCOM

8.6. UHble cBepeHMA u (unu) maTepuansl
[eMOoHCTpaunoHHbIe U pa3gaToyHble maTtepuansl

9. METOANYECKHUE YKA3AHUA OANA OBYYAKOLWKUXCA MO OCBOEHUIO
ANCLUUNIIUHDI

13.03.0 TMpoeKTUPOBaHWE OTOMUTENbHBLIX KOTEMbHLIX B TEMNOTEXHONOTMYECKMX CUCTEMAX
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Buapbl y4ebHbIxX
3aHATUUN N
camMocToATelbHasA OpraHmsau.Mﬂ nedaTernibHOCTU o6yqa|ou.|,eroc;|
paboTa
obyyvatoLmxes
Jlexumm CoctaBneHme KOHCMeKTa JeKUWin: KpaTko, CXemMaTW4yHo, nocrefoBaTenbHO
UKCUpoBaTb OCHOBHbIE NOSIOXEHUS, BbIBOAbI 1 POPMYNUPOBKN, OTMEeYaTb BaXHbIe
MbICMW, BbIAENATb KNOYEBbIE CNOBA, TEPMUHBI.
MpakTnyeckue Pabota C KOHCNEKTOM NeKUun KU MNpakTUY4EeCKUX 3aHATUIR; NOAroToBKa OTBETOB K
3aHATMSA KOHTPOMbHbLIM BONpOCaM, ONpocaM; pelleHne pacyeTHbIX 3aaHun; pelleHue 3agad
no anropuTMmy.
CamocTosATenbHas CamocTtoaTenbHas pabota npegnonaraeTr cucTemMaTMyecKkylo npopaboTky
paboTta NPoMAEHHOro MaTepuana u BoelNOSIHEHNE KOHTPOMbHbLIX paboT.
Mpn nogrotoBke K 3a4éTy npopaboTaTb KOHCMEKT MeEKUWA, peKoMeHOyemyto
nuTeparypy.

10. dOHA OLLEHOYHbLIX CPEACTB

ANA NPOBEAEHUA NPOMEXYTOYHON ATTECTALMA

10.1. OnucaHune nokasaTenen u KpuTepueB OLLleHMBAHUSA KOMMETEHLIMIA Ha Pa3fIUYHbIX 3Tanax ux

c¢hopMupoBaHusi, onnucaHue LWKan oueHUBaHuUA

10.1.1. NokasaTenu oueHUBaHMUA KOMMNETEHLUMN Ha 3Tanax ux gopmmpoBaHus

HanmeHoBaHwne
Koa komneTeHumn
. OLEHOYHOro
(aTan ocBoeHus) lMokasaTenu oueHMBaHNS KOMNETEHLNN
cpencTtea

MpencraBnexne
OLEHOYHOro
cpeacTea B poHae

3HaeT npuHUMNnanbHble CXeMbI Bonpocsl ans

Mk-2 OTOMUTENbHbBIX KOTEMbHbIX, HA3HaYeHne n YCTHOro
NpUHLMN AencTBua obopyaoBaHus, cobecenoBaHus
MeToONKY NPOEKTUPOBAHMSA OTONMUTENbHbIX MpakTnyeckune
KOTENbHbIX. 3apaHns

CnocobeH oueHnBaTb U CONOCTaBNATb
TEXHMWKO-3KOHOMMYecKkMe nokasatenu paboTsl
PasnNMYHbIX KOTENbHbIX.

[eMoHCcTpupyeT BbINONHEHNE pacyeToB
TEnmnoBoOW CXeMbl KOTENbHOM, CNocobeH
npou3soauTb Bbibop 06opyaoBaHus.

MepeyveHb
BOMNPOCOB 415
3aveTa (48
BOMPOCOB)
MpakTnyeckne
3agaHusa (10 3agad)

10.1.2. OnucaHue WKan u KpUTepmeB oL,eHUBaAHUA C(POPMMPOBAHHOCTM KOMNETEHL NN

KpuTtepuu oueHnBaHus cpopMUpOBaAHHOCTU KOMMNETEHLUUN

OueHka no

Kputepum oLeHnBaHNA chopMUPOBAHHOCTI KOMMETEHLMIA

TpaauLMOHHOW LKane
YcTHoe cobecenoBaHue

3auTeHo MonHbIN, c4epnbiBaOLWNUA OTBET, ABHO AEMOHCTPUPYOLWUIA rNyBokoe NoHMMaHue
npeameTa v LUMPOKYH 3pyAnLMIo B oLleHnBaemon obnactn. Kputmnyeckuin,
OpvrMHanbHbIV NOAX04 K MaTepuany.

He 3auteHo O6y4arwuncsa He MMeeT AOCTAaTOYHOIO YPOBHS 3HAHWUS AUCLMUMNIHBI, NITOXO

YCTpaHUTb UX Jaxe NoJ pyKoBOACTBOM MpenogaBaTtensi.

OPVEHTUPYETCS B OCHOBHbIX MOHATUAX W ONpeaeneHnsx, Nnoxo 3HakoM ¢ OCHOBHOW
nuTepaTypoit, AonycKkaeT Npy OTBETE Ha 3a4YeTe CYLLeCTBEHHbIE OLUNBKM U HE MOXET

* CywjecmeeHHble owubku — HedocmamoyHasi 2rybuHa U 0CO3HaHHOCMb omeema (Harnpumep, cmyoeHm He
CMO2 NpUMeHUMb meopemudeckue 3HaHus1 05151 06bsCHeHUS sigrneHuUd, 071 ycmaHo8IeHUs MPUYUHHO-C1e0CMBEHHbIX

ces3ell, cpasHeHUs U Knaccughukayuu sieneHuld u m.@.).

* HecymecmeeHHble owubKu — HeronHoma omeema (HanpUMep, ynyweHue u3s suda Kakoz2o-ubo
HexapakmepHo20 chakma, O0rosIHEHUS puU orucaHuu ripouecca, s18/1eHuUs, 3akoHomepHocmed u m.d); K HUM Mo2ym

6bimb 0MHeCceHbl 02080PKU, OOI'IyLMGHHbIe rnpu HesHUMamersibHocmu cmydeHma.

10.2. TunoBbLIe KOHTPOSMbHbLIE 3afaHUsA UMW UHble MaTepuarnbl, Heo6xoauMble AN OLEeHKU 3HaHUN,
YMeHUI, HaBbIKOB U (MNK) onbiTa AeATeNbHOCTU, XapaKTepu3ylowue aTanbl hopMUMpoBaHus

KOMMeTeHUun
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10.2.1. NepeyeHb BONPOCOB, pa3paboTaHHbIA B COOTBETCTBUM C YCTAaHOBJIEHHbIMU 3Tanamu
¢hopmupoBaHMNA KOMNETeHLUN

:l/i dopMynupoBKka BOMPOCOB A1 3a4eTa TeN“ibl
1 | Passutue tennonotpebneHns B cTpaHe, UICTOYHUKN TEMNOCHABXeEHNs. 1
2 | OcHOBHbIE NONOXeHUA TennocHabxeHmsa noTpebneHus. 1
3 | Pexumbl notpebneHus Tennotbl. PacyeTr noTpebneHua Tenna Ha oTonneHuwe, rpaduk 2

TennouKaLMOHHON Harpysku.
4 | PacyeT noTpebGHOCTK Tenna Ha ropsiiee BogOCHabXeHME 1 BEHTUNSALUNIO. 2
5 | Kotnbl. Knaccudgumkaumsa napoBbIX M BOAOrPENHbIX KOTNOB. 3
6 | YcTponcTteo 1 npuHUmnn paboTbl KOTNOB. 3
7 [MoHaATHe N UMpKYNaUNsS BOAbl B KOTNE. 3
8 | TennoobmeH B KOTENbHOM arperare. 3
9 Buabl 1 coctaB Tonnmea. TennoTta cropaHus. 3

10 | 'opeHwue Tonnuea. 3
11 | KonnyecTtBO BO3ayxa, Heobxoanmoe Anis cropaHus Tonnuvea. 3
12 | MNMpodyKTbl cropaHus TONMUBa. JHTanbnus (TennocogepxaHwe) npoAyKTOB CropaHus 3

Tonnuea.

13 | lNpocTeniasn cxema TONOYHOro yCTpoucTa.

14 | Tennosble NokasaTenu paboTbl TOMOK.

15 | Tennoson GanaHc KOTENbLHOroO arperaTa.

16 | KnaccudmkaLlmsa TONOYHbIX YCTPONCTB.

17 | BogorpenHble KOTnbl.

18 | MNapoBble KOTHbI.

19 | NaponeperpesaTtenu.

20 | BogsiHble 9KOHOMawm3epbl.

21 | BosgyxonogorpeBarenu.

22 | PasmelleHune 1 KpenneHue anemMeHToB KOTEeMbHOro arperara.

23 | BcnomoraTenbHoe 060pygoBaHue KOTEMbHOM YCTaHOBKN.

24 | TaroBble N OyTbEBbIE YCTPONCTBA.

25 | 3onoynasnvearwwue 1 3onoygansoLme yCTponcTaa.

26 | YcTpomncTBa TONAMBONOAAYM.

27 | lNuTatenbHble yCTPOWCTBA KOTIOB.

28 | OcHOBbI BOAONOArOTOBKU.

29 | Tennosble CXeMbl KOTENbHbIX YCTaHOBOK.

30 TennoBble CXeMbl KOTENbHbLIX C napoBbIMU KOTN1aMU

31 | TennoBble CXEMbI KOTEMbHbIX C BOAOIPENHbLIMU KOTNaMW.

32 | TennoBble cXeMbl KOTEJIbHbIX CMELLUaHHOro Tuna.

oo~ |N(R|ROO|IWWWWwOoTO|O|~|>~

33 | YcoBepLIEHCTBOBaHMS TEMMOBbIX CXEM KOTEMbHbIX W MNOBbIWEHNE 3MMEKTUBHOCTU WX
paboTbl.

34 | Kapkac, obMypoBKa 1 rapHMTypa KoTna. 8
35 | Apmatypa 1 KOHTPOSbHO-U3MepUuTenbHble NPMGopkI. 8
36 | Bbibop obopygoBaHus koTenbHoW. Beibop Hacocos. 8
37 | Oeaspaumsa BOAbl M NOATOTOBKA BOAbI A5 BOAOIPENHbIX Y MApOBOAOrPENHbIX KOTENbHbIX, 6
ncnonb3oBaHWe KoHaeHcara.
38 | Bblbop TennoobMeHHbIX annapaTtos, 6akoBoe X03ANCTBO. 6
39 | TpybonpoBodbl n apmatypa KoTenbHblX. [biMoBble TpyObl. 9
40 | TonnuBocHabxeHWe KoTenbHbIX. [locTaBka MasyTa M NOAroToBKa K CXMUIraHmio. 7
41 | Cxema Ma3yTHOro Xo3ancTea 1 rasocHabXeHne KoTemnbHbIX. 7
42 | KomnoHoBka KkoTenbHbix. O6Line MonoxeHus pasMeLleHUst KOTeNbHbIX Ha reHeparnbHOM 8
nnaxe.
43 | KoMnoHoBKa KOTESbHbIX C MapoBbIMW KOTIAaMW Ha ra3oMas3yTHOM TONMMBE. 8
44 | KoMnoHoBKa KOMBUHMPOBaHHbIX KOTEMbHbIX C MApPOBbIMU Y BOAOrPENHBIMU KOTNAMMU. 8
45 | bopbba c 3arpsisHeHMEM OKpy)KatoLen cpeapl. 9
46 | NepepaboTka CEPHUCTBIX TOMMUB Nepea CKUraHMeM B TOMKax KOTIIOB. 9
47 | MeTtogpbl nogaBneHns obpa3oBaHKs OKUCIIOB a30Ta B TOMKax KOTNax. 9
48 | CTOYHble BOAbl KOTEMbHbIX M NyTW COKpalleHWns BpedHbIX COPOCOB, OYMCTKA CTOYHbIX BOZ 9

KOTEeJ1bHbIX.
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10.2.2 BapuaHT TMNOBLIX 3a4ay, pa3paboTaHHbIX B COOTBETCTBUM C YCTAHOBJIEHHbLIMMU
3aTanamum opMMpoOBaHUA KOMNETEHLUIN

Ne

KoTenbHOro arperata, onpegenutb ero KM épyrro
W NoAcYMTaTb YacOBOW pacxon HaTyparbHOro
TONnMBa Mo CneayrLnM AaHHbIM:
Maponpon3BoaMTenbHOCTb KOTENBHOIO arperata
D=20 T/M

AbcontoTHoe AaBneHue pasc=24,5-105 H/m?
Temnepartypa nutaTenbHom Boapl the.=130°C
MoTepu Tenna c yxoaawmmm razamun g2=7,4%
Tonnueo — ByphkIN yronb ¢ TENNOTON CropaHus
QPy=15000 koxx/kr

a/n YcnoBus TMNOBbIX 3a4ad 3agad OtBeTt
1 | Onpegenutb 06beM TOMOYHOM KaMepbl KoTenbHOro | PelueHue:
arperaTa, B koTopon cxuratoT 30 T/4 TonnuBa ¢ | O6bEM TONOYHONM KaMepbl ONPenensioT U3
TENMOTON cropaHusi BbIpaXXeHUS:
gam B;Q
QP =10650——- npu TennoBOM HaMpsHKEHUN —2 % 545103
ea Vo
o6bema TOMOYHOro NPOCTPaHCTBA D
B;-Q  30-10°-10650
= =590 m3
545.10° 545.10°
2 | BbibpaTb TUN TOMKKN, COCTaBUTbL TENMNOBOMN GanaHc PeweHune:

Mo Tabnuuam BbiGUpaem TUN TONKN —
NbineyrofnbHas ¢ Pa3oMKHYTOM CXeMOWN
NbINEenpuUroToBAEHMS — U Haxo4MM noTepwm
Tenna:

OT XrMmmn4eckomn HenonHOTLI cropaHus (3=0,5%;
OT MEexaHW4eCKOWN HEMOSHOTLI cropaHus gs=1%;
OT HapyXHoro oxnaxaeHus gs=1,3 %
YpaBHeHue TennoBoro 6anaHca:
QPy=Q1+Q2+Q3+Q4+Qs

Nnmn 100=01+02+Qs+ga+Qs
W3 ypaBHeHnst TennoBoro 6anaHca Haxoamm
KMA 6pyTTo KOTENBHOrO arperata
Nka=01=100-(gz2+qgs+qga+Qgs)=100-
(7,4+0,5+1,0+1,3)=89,8%

YacoBon pacxod HaTypanbHOro Tonnvea
onpegenum no opmyne:

=3,76 T/4

10.3. MeToauyeckue marepuansl,
onpegensowue npoueaypbl OoLeHUBaHUA 3HAHUW, YyMeHUN, BNageHu (HaBbIKOB U (unu)
NPaKTUYeCKOro onbiTa AeATEeNIbHOCTU), XapaKTepu3yLWmX 3Tanbl hopMUpPOBaHUS KOMNETEHL NN

10.3.1. YcnoBusa gonycka oby4arollerocsl kK caade 3ayeta U NOpPAAOK NIMKBUAALMN akageMnUYecKown
3a40/HKeHHOCTHN
lNonoxeHne o npoBedeHUn TeKyllero KOHTpOonA ycneBaeMoCTU U I'IpOMG)KyTOHHOVI aTtTectauuu
obyuvaroLmxcs

10.3.2. dopma npoBeaeHUA NPOMEXYTOYHOM aTTecTauum No AUCLMNIIMHE

ycTHaga | X

NMMCbMEHHasn

10.3.3. OcobeHHOCTU NpoBeAeHUs 3a4eTa.

KOMMNbOTEPHOE TECTUPOBAHNE

nHaa*

BpeMﬂ Ha NoAroToBKYy K 3a4eTy 30 MuH, B 3TO BpeMA BXOAUT NOAroTtoBka OTBETA Ha TeopeTnyeckme
BOMPOCHLI 1 pelLleHne 3agayun.

POa
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