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1 BBEOEHUE K PABOYEW NPOrPAMME OUCLUMNIUHBI

1.1 Uenb paucumnnuHbl: CdopmupoBaTb KomneTeHumMn obyuvarowlerocs B obrnacTy NpOeKTUpOBaHWS
OTOMUTENbHBLIX KOTEMbHBIX W WX 3JKChAnyaTauMum nNpuv MUHMMAanbHbIX 3aTpaTax SHepreTUyYeckux, mMatepuanbHbiX Wt
TPYOOBbLIX PecypcoB, cobniogeHns npasun 6e3onacHom aKcnyaTaumum u oxXpaHbl OKpyKatoLlen cpeabl

1.2 3apgayum AMCLUUNTIUNHDI:

lMpuobpeTeHne 3HaHWIA M HaBLIKOB B BbINOMHEHUM pacyeTa TEnroBOW CXeMbl KOTeNnbHOW, obecneyeHun
HafeXHOW U 3KOHOMUYHOWN paboTbl OCHOBHOMO M BCOMOraTenbHOro obopyaoBaHuns, 3aLlmThl OKpyXatoLen cpeap.

1.3 Tpe6oBaHusA k NpegBapuTeNbHOM NOAroTOBKe O06y4aloLerocs:

MpenBapuTenbHas NOAroToBKa npegnonaraeT co3gaHne OCHOBbI AN (YOPMUPOBAHUSA KOMNETEHLMIN, YKa3aHHbIX
B M. 2, NPU U3YYEHUW OUCLMMINH:

MCTOYHMKM TENNOBOWN N 3NEKTPUYECKON SHEPTUN

MpoekTnpoBaHNe CUCTEM TEMNOCHAOXKEHMS MPOMbILLIIEHHBIX NPEANPUSTAA
Cuctembl TennocHabxeHnst

OHeprocbepexeHne Ha TENNO3HEPreTMYecknx 00bLEKTaxX
BogonoarotoBuTenbHblE YCTAHOBKN U CUCTEMBI

KoTenbHble yCTaHOBKM 1 naporeHepaTopbl

MeTpOJ'IOFVIﬂ, TeXHOoJ1orm4eckme namepeHmna n aBTtoMmatTmsauna
OTonuTenbHble KOTEMbHbIE

Mpon3BOACTBEHHbIE KOTENbHbIE

TennomaccoobmeHHoe 060pyaoBaHNE TENNO3IHEPreTUYECKUX NPEANPUSTUIA

2 KOMMNETEHUMN OBYYAIOLWEIroCcs, ®OPMUPYEMBbIE B PE3YJIbTATE OCBOEHUA OUCLIUMNIIUHBI

MK-1.1: CnocobeH k pa3paboTke cxeM pa3MelleHUs TeNn03HepreTu4ecKux o6 LEKTOB B COOTBETCTBUM C
TexHomnorueu NPoM3BoACTBA TENSIOBOW U 3NEKTPUYECKON IHeprum

3HaTb: cxembl pasmelleHunsa O60py,EI,OBaHI/IF| WCTOYHMKOB TEMnsoBON MU aﬂeKTpVI‘-IeCKOl;I QHEepPrnn; KOHCTPYKTUBHbIE
ocobeHHoCTH O60py,EI,OBaHVIF|; TUNOBble METOOUKN NPOEKTUPOBAHUA TEXHONIOrm4YecKoro O60pyD,OBaHI/IF| obbekToB
Tenno3HepreTukn, CtaHaapTHble cpeacTBa aBTOMaTU3aUUM MPOEKTUPOBaHUA, TpSGOBaHVIFI K COCTaBy W coaepXaHuto
TEeXHNYEeCKOro 3agaHna Ha npoekTnpoBaHne 0b0bekToB

TENJI0O3HEPreTukn.

YMeTb: NpMMEHsITb TUMNOBblE METOAMKN NPOEKTUPOBAHUS TEXHONOrMYeckoro obopyaoBaHust

06BbEKTOB TEMMO3HEPreTUKM; MPOBOANTL BbIOOP CTaHAAPTHLIX CpeacTB aBTOMaTM3aL MK NPOEKTUPOBaHNUS AN peLLeHus
KOHKpEeTHOW 3agauu; paspabaTbiBaTb TEXHUYECKOE 3adaHne Ha NPOEKTUPOBaHUE TEMNOSHEPreTUYECKMX 0O bEKTOB

B COOTBETCTBUM C TPEOOBaHUSIMU CTaHAAPTOB.

BnapeTb: HaBblkamu paapa60TK|/| TEXHUYEeCKOro 3agaHusa Ha NpoekTupoBaHMe TenyiodHepreTn4eckmnx
00BHEKTOB B COOTBETCTBUM C Tpe6OBaHI/IF|MVI CTaHOapTOB.

MK-7.1: Cnoco6eH yyacTBOBaTb B NPOBeAEHUM NpeaBapuTeNibHOro TeXHUKO-3KOHOMUYECKOro 060CHOBaHUsA
NPOEKTHbIX pa3paboTOK IHEProoO6HLEKTOB 06 HLEKTOB U UX 3NIEMEHTOB NO CTaHAAPTHLIM MeToAuKaM

3HaTb: peboBaHNs HOPMATUBHO-TEXHUYECKUX U HOPMATUBHO-METOOUYECKUX AOKYMEHTOB MO 3KCNyaTauum UCTOYHUKOB
3HEpPrnu; CXeMbl pasMelleHUss oBOopyAOBaHUSI MCTOYHUMKOB TEMSOBOW U SMEKTPUYECKON IHEPTUU; KOHCTPYKTUBHbIE
0COBGEHHOCTN 00OpyAoOBaHMS; TUMOBbIE METOOAUKM MPOEKTUPOBAHMS TexHonormdeckoro obopynoBaHusi 0O6bEKTOB
TENSI09HEePreTUKM.

YMeTb: oLeHMBaTb SHEPreTUYECcKyto U 3KOHOMMUYECKYH 3PMEKTUBHOCTL pa3pabaTbiBaeMblX NMPOEKTHLIX PELLEHU.

Bnapetb: meToankon npeaBapuTeribHbiX TEeXHUKO-3KOHOMWUYECKUX pacyeToB obocHoBaHui NPOEKTHbIX pa3pa60T0|<
NCTOYHWUKOB 3HEpPrun.




3 PE3YJIbTATbI OBYYEHUA NO AUCLUUMINHE

HaumeHoBaHue 1 cogepxaHue pasgernos,
TeM U y4eBHbIX 3aHATUIA

CemecTp
(kypc gns 3A0)

pabota

KoHTakTHas

Jlek.
(4achbl)

J1a6.
(4achbl)

CP
(4achbl)

MHHoOBaLl.

dopmbl
3aHATUN

dopma
TeKyLlero
KOHTpOns

Pasgen 1. Ob6wwe BOMpPOCHI
NPOEKTNPOBAHUA KOTEJTbHbIX

Tema 1. Pasutne TennocHabXxeHus B
CTpaHe, WCTOYHUKN  TensiocHabeHus.
OcHOBHble MNOMNOXeHUs TennocHabxeHus
notpeburtenen

nn

Tema 2. Pexunmbl noTpebreHnsa TennoTbl.
PacueT notpebneHus Tenna Ha oTonneHve,
rpadpmnk  TennouKauNoHHON  HarpysKku.
PacuyeT notpebHOCTM Tenma Ha ropsiyee
BOJOCHabeHne u BEHTUNSALNIO.

nn

Tema 3. TennoBble CXeMbl KOTENbHbIX
YyCTaHOBOK. TENoBble CXEMbI KOTENbHbIX C
napoBbIMM KOTNamu. TennoBble CXeMbl
KOTENbHbIX C BOAOIPENHbIMU KOTIaMM.
TennoBble CXeMbl KOTefbHbIX CMELIaHHOro
TMna. YCoBEpLUEHCTBOBAHMNE TEMMOBbIX
CXeMm KOTemnbHbIX " noBbilLeHne
3P PEKTUBHOCTN X paboThbl.

7,75

nn

Tema 4. KomnoHoBka KoTenbHbIX. OOLime
NOMNOXEHNsT pa3MeLLEeHNst KOTEMNbHbIX Ha
reHepanbHOM nnaHe. KomnoHoBKa
KOTEeNbHbIX C NApOBbIMU KOTIaMn Ha
rasaoMasyTHOM Tonnuee. KomnoHoBKa
KOMOUHNPOBAHHbLIX KOTEMbHbIX C NapOBbIMU
"

BOAOIrPENHbIMU KOTIaMM.

nn

Paspen 2. Bbibop OCHOBHOroO "
BCMOMoraTenbHoOro odbopygosaHus

Tema 5. MeTtoguka pacyeta TennoBou
CXeMbl KOTEeIbHbIX.

nn

c.n




Tema 6. BopgorpeiiHble U napoBble KOTNbl B
KOTesbHbIX. BbIGOp KOTENMbHBLIX YCTAHOBOK.
JlabopaTtopHasa pabota Ne 1.  YpaBHeHue
Tennosoro  6anaHca. Onpegenenve KI1a4
KOTeNbHOro arperaTa

JlabopaTtopHasa pabota Ne 2. KoadduumeHT
n3bbiTka BO3ayxa

JlabopaTopHasi pabota Ne 3. ABapuiHble
pexuMbl KoTna. BeigBrneHne HencnpaBHOCTEN
JlabopaTopHasi pabota Ne 4. OnpegeneHue
TenmnoBow Harpy3kMoHoMmnyeckoe ob6ocHOBaHne
BbibOpa TemnepaTypbl YXOAALWMX ra3oB nNpwu
KOHCTPYMPOBAHWM KOTESbHbIX YCTAHOBOK.

Tema 7. Bbibop 060pyaoBaHUs KOTENbHbIX.
Bbibop Hacocos. . Bbibop TennoobMeHHbIx
annapatos, 6akoBoe

XO35IMCTBO. MeTtoawnka pacyeta
TennoobMeHHbIX annapaTos.

17

10

nn

Paspgen 3. TonnuBocHabxeHne KoTesbHbIX

nn

Tema 8. MasocHabxeHue KoTemnbHbIX. Cxembl
Pl, HasHayeHve obopygoBaHusa. Bbibop
obopynosaHus PIT.

Tema 9. Cxema Ma3yTHOro XO3sINCTBA.
HasHayeHune 1 xapakTepucTukm ob6opyaoBaHus.
ABapuiiHoe TonnnsocHabxeHue.

nn

Pasgen 4. OxpaHa okpyxatoLien cpeapl.

nn

Tema 10. Bopbba ¢  3arpsisHeHuem
oKpyXatoLlen cpepbl. Bonpockl 3arpsisHaowmnx
N TOKCUYHbIX BELLECTB C ObIMOBbIMU ra3amu B
aTmocdpepy, nepepaboTka CEPHUCTbLIX TOMMMB
nepea CXuraHmem B TOMnkax Kotnos. MeTtoabl
nogaeneHns obpas3oBaHUSA OKMCMOB as3oTa B
TOMKax KOTMOB, CTOYHbIE BOAbl KOTEMbHbLIX Y
NyTU COKpaLleHus BpeaHbIX cOpocoB, o4MCTKa
CTOYHbIX BOA, KOTENbHbIX.

Tema 11. MeTogukn pacyeta gbIMOBbIX TPYO 1
BbIOPOCOB BpeAHbIX BELLECTB B aTMocdepy

nn

WUtoro B cemecTpe (Ha kypce anga 3A0)

nn

KoHcynbTauumn n npoMexyTovHas atrectauns
(3auer)

34

17

56,75

0,25

Bcero koHTakTHas pa6orta n CP no
AuUcuUunnuHe

51,25

56,75




4 KYPCOBOE NPOEKTUPOBAHUE

KypcoBoe npoekTupoBaHue y4eBGHbIM MiaHoM He NpeaycMOTPeHo

5. ®OH[ OLIEHOYHbIX CPEACTB AN NPOBEAEHUA NPOMEXYTOYHOW ATTECTALMU

5.1 OnucaHue nokasareneun, KPUTEPUEB U CUCTEMbI OLLeHUBaHUSA pe3ysibTaToB O0y4eHus
5.1.1 NMokasaTenun oueHUBaHUA

Kopn
KoMneTeHummn

MokasaTenu oueHUBaHWA pe3ynbTaToB 0byyYeHus

HaumeHoBaHMe OLIEHOUYHOIO
cpeacrsa

MnK-1.1

MmeeT npepctaBneHne O CxemMax pasMelleHuss obopyaoBaHus
WUCTOYHMKOB TEMMOBOM W SNEKTPUYECKON SHEPrnn; KOHCTPYKTUBHbIX
0CcoBeHHOCTSIX 0O0OpyaoBaHMS; TUMOBLIX MeToAMKax MPOEKTUPOBaHUS
TexHonormdyeckoro  obopygoBaHUs  OOBLEKTOB  TEMMO3HEPreTUKM;
CTaHOapTHbIX cpencTBax aBTOMaTM3aLmm NPOEKTUPOBaHMS;
TpeboBaHMAX K COCTaBYy W COAEPXKaHMIO TEXHWYECKOrO 3afaHusa Ha
NpoeKTUpoBaHMe OOBHEKTOB

TENIO3HEePreTUKMN.

CnocobeH  NpMMEHsATb  TUMOBbIE  METOAMKM  MPOEKTUPOBaHUS
TexHonormyeckoro obopynoBaHms

0OBbEKTOB TEMNNOIHEPreTUKN; NPOBOAUTL BbIOOP CTaHAAPTHbLIX CPEACTB
aBTOMaTM3auun NPOEKTUPOBAHUS ANS peLleHns

KOHKpeTHOM 3ajaun; paspabartbiBaTb TEXHMYECKOEe 3afdaHue Ha
NPOEKTUPOBaHWNE TEMNOSHEPreTUHECKNX OO BEKTOB

B COOTBETCTBUM C TpeboBaHMAMN CTaHOAPTOB.

[eMOHCTpUpyeT HaBblkM pa3paboTkM TEXHUYECKOro 3ajaHus Ha
NPOEKTUPOBaHME TEMNNO3HEPTETUHECKNX

0O6BHEKTOB B COOTBETCTBUN C TpebOBaHNsIMM CTaH4APTOB.

Bonpocbl YCTHOTO
cobecenoBaHus
TecToBble 3a0aHusA

MK-7.1

NmeeT npepctaBneHne o TpebOBaHMAX HOPMATUBHO-TEXHUYECKUX W
HOPMAaTUBHO-METOANYECKNX JOKYMEHTOB MO 3KCMfyaTaunm UCTOYHWUKOB
3HEeprum; cxemax pasmeLleHnst 0bopyaoBaHns UCTOYHUKOB TEMMOBOM U
3MNEeKTPUYECKOW 3HEPrnu; KOHCTPYKTUBHbIX 0COBEHHOCTSX
o6opyaoBaHus; TMMNOBbIX MeTOAMKax NPOEKTUPOBAHUS
TexHonormdyeckoro obopyaoBaHms 06 bEKTOB TEMMO3HEPrETUKN.
CnocobeH oueHMBaTb 3HEpPreTU4ecKyo n 3KOHOMUYECKYIO
3(beKTMBHOCTL pa3pabaTbiBaeMbIX NPOEKTHLIX PELLEHNUIA.
[leMOHCTpMpYEeT HaBbIkM NpeaBapUTENbHbIX TEXHUKO-3KOHOMMUYECKNX
pacyeToB 0OOCHOBAHWI NPOEKTHBIX Pa3paboTOK MCTOYHUKOB SHEPTUN.

Bonpocsbl YCTHOrO
cobecenoBaHusi
TecToBble 3agaHKs

5.1.2 Cuctema u

KputTepuun oueHnBaHus

LLikana oueHmnBaHus

Kputepuun oueHnBaHnsa cphopMMpOBaHHOCTU KOMMETEHLNIA

YcTHoe cobecenoBaHme MncbmeHHas paboTta

3ayTeHo

MonHbIN, uMcYepnbiBaOLWUA OTBET, $SBHO
OEMOHCTPUPYIOLWMIA  TIyOOKOe NOHMMaHue

oueHuBaemon obnactu.  Kputnyeckun,
OopUrMHarnbHbIN Noaxon K MaTepuany.

npegMeTa W WMpokyl  apyauumio B |MpaBunbHble oTBeTHl Ha 60% BOMPOCOB

He 3auTteHo

OGyyaowminca He UMMeeT [A0CTaTOYHOro
YPOBHSI  3HaHWA  OUCUMNIWHBI,  MIOXO
OPUEHTUPYETCS B OCHOBHbIX MOHATUSX W
onpeaeneHunsix, NIoXo 3HakoM C OCHOBHOW
nuTepaTypoKn, AonyckaeT Mpu OTBETE Ha
3a4yeTe CyLLECTBEHHbIE OLLUMOKN U HE MOXET
YCTPaHUTb WX [axe Moj PYyKOBOACTBOM
npenogasaTens.

MpaBunbHbIe oTBETHI HA MeHee 60%

BOMpocoB

5.2 TunoBble KOHTPOJbHbIE 3aAaHUA UNU UHbIe MaTepuarbl, HeO6X0AMMbIe ANl OLeHKN 3HAHUNA, YMEeHUN,
HaBbIKOB U (MNK) onbiTa AeATeNIbHOCTH
5.2.1 Nepe4yeHb KOHTPOJIbHbLIX BONPOCOB

Ne n/n | dopmMynnpoBKM BONpoOCoOB
Cemectp 7
1 MeToauku pacyeTa BbIGPOCOB BpeaHbIX BELLECTB B aTMocdepy

2 MeToauku pacyeTa AbIMOBbLIX TPY6




Bopbba ¢ 3arpsisHeHEeM OKpy>KatoLLeln cpeabl

ABapuinHoe TonnuBocHabxeHue.

Cxema Ma3yTHOro xo3s1ncTBa. HasHaueHue n XapaKTepUCTuUKn O60pyﬂOBaHVIF|

"asocHabxeHune koTenbHblX. Cxembl 'PI1, Ha3HaveHne obopyaoBaHus.

TonnuBocHabxeHne KOTENbHbIX

3
4
5
6 Bbi6op o6opynosaHus MPT1.
7
8
9

BiGop TennoobmeHHbIX annapaToB

10 Bi6op cxembl XBO

11 Bbibop Hacocos.

12 BbI60p KOTENbHbIX YCTAaHOBOK.

13 KomnoHoBKa KOTeNbHbIX

14  |YcoBepLueHCTBOBaHWE TEMIOBLIX CXEM KOTENMbHbIX U NOBbILLEHUE 3PHEKTUBHOCTU UX PABOTHI.

15 TennoBble cXeMbl KOTENbHbIX CMELLaHHOro Tuna.

16 TennoBble cxeMbl KOTESbHbIX C BOﬂ,OI’peVIHbIMM KOTnamu.

17 TennoBble CXeMbI KOTEMbHbIX C napoBbIMU KOTN1AaMW.

Pexunmbl noTpebneHns TennoTbl. PacyeT noTpebneHns Tenna Ha oToMnfeHne, Ha ropsiyee BogocHabXeHue n
BEHTUNAUMIO.

5.2.2 TunoBble TeCcToBble 3aAaHUA

Kakue daktopbl He BNMAOT Ha BbIOpockl NJx
-TemnepaTtypa cakena
-TemMnepaTypa yXOAsLUMX ra3oB
-n30bITOK BO3ayXxa
-COoCTaB Tonnuea
5.2.3 TunoBbIe NPaKTUKO-OPUEHTUPOBaHHbIE 3aAaHuA (3agaym, Kenchbl)

He npegycmoTpeHo

5.3 MeToanyeckue maTepuansl, onpeaensiowme npoueaypbl oLeHUBaHUs 3HaHUW, YMEHUI, BrageHni (HaBbIKOB
M (MNKn) NpaKkTMYeCKOro onbiTa AeATENbHOCTH)

5.3.1 YcnoBusa gonycka oby4atoLierocsi K NpoMexyTo4yHOM aTTecTaumm U NopsaAoK NMKBUAALMUN aKafieMUYeCcKomn
3a/10/KEHHOCTHN

MpoBegeHne NPOMEXYTOYHOW aTTecTauun perfiameHTMpoBaHO foKalbHbIM HOpMaTuMBHbIM aktom CM6ryYMNTaO
«lMonoxeHne 0 NpoBeAEHNM TEKYLLLEro KOHTPONSA YCNEBAaeMOCTH U MPOMEXYTOYHOM aTTecTaumm obyyaoLwmxcay

5.3.2 ®opma npoBeaeHusi NPOMeXyTOYHOM aTTecTaumMm Nno AUcCLMninHe

YcTHas X MuceMeHHas X KomnbloTepHoe TecTupoBaHue NHag

5.3.3 Oco6eHHOCTU NpoBeAeHUA NPOMEXYTOYHOM aTTecTauum No AUCUUNInNHe

BpeMFl Ha NoAroToBKY K 3a4eTy 40 mMuH, B 3TO BpemMA BXOOAUT NOAroToBka OoTBeTa Ha TeopeTun4eckme BonpocChbl n
TecTunpoBaHue.

6. YYHEBHO-METOOMYECKOE U UH®OPMALMOHHOE OBECNEYEHUE OUCUUNIIUHDI
6.1 YyebHasa nutepaTtypa

ABTOp 3arnasue | M3paTenbcTBO [oa nspaHnsa | Ccblinka

6.1.1 OcHoBHas y4ye6Has nuTepaTtypa

XaBaHos, 1. A. McTOYHMKM Tennotbl| MockBa: MockoBCKui http://www.iprbooksh
aBTOHOMHbIX cucTem rocyaapCTBEeHHbIN 2014 op.ru/30342.html
TennocHabxeHus CTPOUTENbHBbIN

yHusepcutet, O6C ACB

Knuwmos, . M. 3agaHva n pekoMeHgauuun K HwxHuin Hosropoga;: http://www.iprbooksh
pacyéTHO-rpadmyeckon Hwxeropoackuii 0p.ru/15988.html
paboTe no  AucuMnanHe roCyAapCTBEHHbI 2009
«McTOoYHMKM TennoThbl apXUTEKTYPHO-
aBTOHOMHbIX cuctem CTPOUTENBHLIN
TennocHabXeHns» yHusepcutet, O5C ACB

6.1.2 lononHuTenbHasa y4yebHas nutepatypa




C.H. CmopoauH, B.H.]|MeTtoabl 3HeprocbepexeHusi http://www.nizrp.naro
Benoycos, B.1O.|B 3HepreTU4eckuXx, d.ru/metod/kpte/10.p
JTakomKnH TEXHONMOMMYECKNX YyCTaHOBKax M-B0 06pasosanus u df

W crpouTenbctse  [Tekct: Haykn P®, CM6IrTYPII. — 2014

yueBHOE nocobme Chno.: CNnerTypPri
C.H. CwmopoaunH, B.H.[Cuctembl u y3nbl yyetal M-Bo obpasoBaHus 1 http://www.nizrp.naro
Benoycos, B.1O.|pacxoga 3HepropecypcoB| Hayku P®, CIMOIrTYPI1. — 2014 d.ru/metod/kpte/7.pdf
J1akOMKUH [TekcT]: yuebHoe nocobue Crne.: CrierTyrn

6.2 MNepe4yeHb NnpodeccuoHanbHbIX 6a3 AaHHbIX U1 UH(POPMALMOHHO-CMPABOYHbLIX CUCTEM

OneKkTpoHHO-6MbnmoTevHasa cuctema IPRbooks [OnekTpoHHbI pecypc]. URL: http://www.iprbookshop.ru/
OnekTpoHHasa 6ubnuoteka BLUTS CIb MNYMNTA [OnektpoHHbin pecypc].  URL: http://nizrp.narod.ru

6.3 MNepeyeHb NULEH3UOHHOIO U CBOGOAHO pacnpoCcTpaHsAeMoro NporpamMmMHoOro oéecrne4vyeHus
MicrosoftWindows 8
MicrosoftOfficeProfessional 2013

6.4 OnncaHue maTepuanbHO-TEXHUYECKON 6a3bl, HEOOXO0AMMOWN ANns ocyLlecTBeHMA obpa3oBaTesfibHOro
npouecca no gucumnnuHe

Ayautopus OcHalleHne

MynbTuMeauninHoe 060 OBaHue, cneunanusnpoBaHHasi Mmebernb, Jocka
JlekumoHHas Y A pyA H P A
ayaurtopus

YuebHas ayantopus

Myanmme;wlﬁHoe o6opy/:l03aHV|e, cneynanm3mpoBaHHasa mebenb, Aocka




