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1 BBEQEHUE K PABOYEW NPOrPAMME OUCLUUMNUHBI

11 Uenb paucumnnuuHbl: CdopmupoBatb KOMMNETeHUMM obydawoerocs B 00Mactu  MpPOEKTUPOBaHUSA
OTOMNUTESbHBIX KOTEMNbHbLIX U UX 3KCMyaTauMn npy MMHUMarnbHbIX 3aTpaTax 3HepreTM4eckux, MatepmarnbHbIX U TPYAOBbIX
pecypcoB, cobnogeHns npasun 6e3onacHon aKcnayaTaunm u oxpaHbl OKpyXXatoLlen cpeapl

1.2 3apauv AUCUUNNUHGI:

[MpnobpeTeHne 3HaHWA M HaBbLIKOB B BbINOSIHEHMM pacdeTa TEMNsIoBOM CXeMbl KOTenbHOW, obecneveHuu
HaOEeXHOW N 3KOHOMWUYHOWN paboTbl OCHOBHOIO M BCMOMOraTesnibHOro 06opyAoBaHuWs, 3aluThl OKpYXKaloLWen cpeqbl.

1.3 TpeboBaHMA K npegBapuUTenbHOW NOArOTOBKE OOy4aloLerocs:

MpeaBaputenbHas NoAroToBka npegnonaraeT co3gaHve OCHOBbl AN (POPMUMPOBaHUA KOMMETEHUWI, YKa3aHHbIX
B N. 2, NPY U3Y4YEHUN OUCUUNIINH;

2 KOMMETEHUMUN OBYYAIOLLEroCcs, ®OPMUPYEMBbIE B PE3YJIbTATE OCBOEHUA ANCLUMIINHDbI

MK-1.1: CnocobeH k pa3paboTke cxem pa3meLLeHUs Tensio3HepreTM4eckmx o6 LEKTOB B COOTBETCTBUMU C
TexXHosIorMen NponM3BOACTBA TEMNJSIOBOM U 3NIEKTPUYECKON IHEepPrumn

3HaTb: CXeMbl pasMelleHns 00opyAoBaHUS WMCTOYHMKOB TEMSIOBOA W 3MEKTPUYECKON SHEPIMU; KOHCTPYKTUBHbIE
0COGEHHOCTM 06OpYAOBaHMS; TWUMOBblE METOAMKU MPOEKTUPOBAHUS TexHomorndeckoro 06opyAoBaHWA OGBLEKTOB
TENMOSHEPreTUKN; CTaHdapTHble CpeAcTBa aBTOMAaTU3aUMM MPOEKTUPOBaHUS; TpeboBaHWs K COCTaBy W coaepXaHuto
TEXHWYECKOro 3afaHusi Ha NPOEKTMPOBaHNE OGBLEKTOB

TENNO3HEPreTUKU.

Ymetb: NMPUMEHATb TUNOBblIE METOAUKN MPOEKTUPOBAHNA TEXHOJ10MMYECKOro O60pyD,OBaHMF|

00BbeKTOB TEeNNO3HepreTukn,; NpoBognTb Bbl60p CTaHAApPTHbIX CpeAcTB aBTOMaTMU3aunn NpPpoeKTMpoBaHNA OnA peleHnA
KOHerTHOVI 3aga4u; pa3pa6aTb|BaTb TeXHNn4yeckoe 3aJaHne Ha NpoekTUupoBaHUe TenroaHepreTn4ecknx 00bEeKTOB

B COOTBETCTBUU C Tpe6OBaHVIF|MVI CTaHOapToB.

BnageTtb: HaBbikamu pa3pa60T|<M TEXHUYECKOro 3agaHnAa Ha npoekTnpoBaHMe TennoaHepreTu4eCcKknx
00BEKTOB B COOTBETCTBUM C Tpe6OBaHI/IF|MVI CTaHaapToB.

MK-7.1: Cnocob6eH yyacTBOBaThL B NpoBeAeHUU NpeaBapUTENbHOro TEXHNKO-3KOHOMUYECKOro o60cHOBaHUA
NPOEKTHbIX pa3paboToK 3Heproo6 HLEKTOB 06LEKTOB U MX 3/IEMEHTOB MO CTaHAAapPTHLIM MeToAuKaM

3HaTb: peboBaHNsi HOPMATUBHO-TEXHUYECKUX M HOPMATUBHO-METOAMYECKUX AOKYMEHTOB MO 3KCMfyaTauuM UCTOYHUKOB
3HEpruM; Cxembl pasMelleHuss oOopyLOBaHWS WMCTOYHUKOB TEMOBOM W 3MEKTPUYECKOW 3SHEPrMu; KOHCTPYKTMBHbIE
ocobeHHOCTU 00O0pyaoBaHWMS; TUMOBbIE METOOUKM MPOEKTUPOBAHUS TEXHOMNOrMYeckoro obopyaoBaHMs OObeKToB
TENIO3HEPTETUKMN.

YMeTb: oueHuBaTb QHEPreTn4eCcKyro 1 3KOHOMNYECKYHO Sd)CbeKTVIBHOCTb pa3p868TblBaEMbIX MPOEKTHbIX peLIJeHVIIZ.

Bnapetb: meToauKon npeaBapuTesibHbIX TEeXHUKO-3KOHOMUYECKUX pacyeToB oboCHOBaHWI NMPOEKTHbIX paapa60TOK
NCTOYHUKOB 3HEpPrun.




3 COOAEPXAHUE OANCLUMITIUHbI

KoHTakTHas
paboTta

dopma
TeKyLero
KOHTpOns

CP

Nex. Na6. | (4ack)
(vacnl) | (vachbl)

HavmeHoBaHWe u cogepxaHue pa3nenos, TeM U
Yy4€OHbIX 3aHATUN

Cemectp
(kypc ons
3A0)

Pasgen 1. O6wue Bonpochl NPOEKTUPOBAHUS KOTENbHbIX

Tema 1. PassutMe TennocHabxeHuss B  CTpaHe,
WCTOYHMKN  TennocHabxeHuss. OCHOBHLIE  MOMOXEHUS
TennocHabxeHus notTpeburtenen 2 3

Tema 2. Pexumbl notpebneHus Tennotbl. Pacuet
notpebneHus Tenna Ha OTOMMneHwne, rpadmk
TennoukaLMoHHON  Harpysku. PacyeT noTpebHocTu
Tenna Ha ropsiyee BogoCHabXeHne 1 BEHTUNALMIO. 2 3

Tema 3. TennoBble CXeMbl KOTEMbHbIX YCTaHOBOK.
TennoBble cXeMbl KOTEMNbHbIX C

NapoBbIMK KOTNamMu. TennoBble CXEMbl KOTEMbHbIX C c
BOAOIrPENHBIMI KOTITaMMU.

TennoBble  CXeMbl KOTENbHbIX CMELUaHHOro  Tuna.
YCOBEpLLEHCTBOBAHME TEMoBbIX 4 7,75
CXeM KOTefbHbIX W MOBbIlWEHNe 3PDEKTUBHOCTU UX
paboTbl.

Tema 4. KomnoHoBka KoTefbHbIX. OOLME nonoxeHus
pa3MeLLEeHNS KOTENbHbIX Ha

reHepanbHoMm nnaHe. KOMMOHOBKA  KOTENbHbIX C 7
NapoBbIMW KOTIIaMM Ha
rasoMasyTHom Tonnmee. KOMMOHOBKA KOMOWHMPOBAHHbLIX 2 3
KOTENbHbIX C NAPOBbLIMU U
BOAOrPENHLIMW KOTIIaMMU.

Pasgen 2. BblGop OCHOBHOrO W BCMOMOraTenbHOro
obopynoBaHus

Tema 5. MeToguka pac4yeTa TENMOBOM CXEMbI KOTESbHbIX.

Tema 6. BopgorpenHble n napoBble KOTAbl B KOTESbHbIX.
BbIGOp KOTEMNBHBIX YCTAaHOBOK.

NabopaTtopHasi pabota Ne 1. YpaBHeHMe TenroBOro
b6anaHca. Onpegenenune K[ koTenbHoro arperata
JlTabopaTtopHaa pabota Ne 2. KoadpduumeHT un30bITKA
BO34yxa

JlabopaTtopHasi pabota Ne 3. ABapuiHble peXuMbl KOTMa.
BbisiIBNIEHNE HEMCNPABHOCTEN 4 17 10
JlabopatopHass pabota Ne 4. OnpegeneHve TennoBown
Harpy3kMoHOMMYeCcKoe obocHoBaHve BbliOOpa
TemnepaTypbl yXoOSAWMUX ra3oB MpuU  KOHCTPYMPOBAHMU
KOTENbHbIX YCTAHOBOK.

C.h




Tema 7. Bbibop ob6opynoBaHus KoTemnbHbIX. Bbibop
HacocoB. . Bbibop TennoobmeHHbIX annapartos, 6akoBoe

X035ACTBO. MeToguka pacyeTa TennoobMeHHbIX
annaparos. 6 9

Pasgen 3. TonnuBocHabxeHne KoTernbHbIX

Tema 8. [asocHabxeHue KoTenbHbIX. Cxembl [PI1,
Ha3HaveHue obopyanosaHus. Beibop obopyaosaHus MPr1.

Tema 9. Cxema ma3yTHOro xossanctea. HasHauyeHne u
XapaKTepUCTUKN obopynoBaHus. ABapuiiHoe
TOMNMNMBOCHabXeHNe. 2 3

Pasnen 4. OxpaHa okpyatoLLen cpeabl.

Tema 10. Bopbba c 3arpsi3HeHMEM OKpy>KaloLen cpegpl.
BOI'IpOCbI 3arpA3HALWNX N TOKCUYHbIX BewectB C
ObIMOBbIMM  ra3amum B atmocdepy, nepepaboTka
CEepPHUCTbIX TOMMNWB Mepep CKWraHuem B TOMKax KOTIOB.
MeToaobl nogaBneHus o6pas3oBaHUs OKMCIOB as3oTa B
TOMKax KOTMOB, CTOYHble BOAbl KOTEMbHbIX W MyTH 2 3
COKpalleHusi BpedHbIX COpPOCOB, O4YMCTKA CTOYHbLIX BOA c
KOTEMNbHbIX.

Tema 11. MeToamkmn pacyeta AbiIMOBbIX TPYO M BbIGpOCOB
BpeAHbIX BeLLEeCTB B aTMocdepy

Utoro B cemecTtpe (Ha kypce gns 3A0) 34 17 56,75

KoHcynbTaumm 1 npomexyTovHas atrectaums (3ayer) 0,25

Bcero koHTakTHasa pa6orta u CP no gucumnnuHe 51,25 56,75

4 KYPCOBOE NPOEKTUPOBAHUE
KypcoBoe npoektupoBaHune y4yebHbIM MnaHoM He nNpegycMOTPEeHO

5 BANJIbHO-PENTUHIOBASA CUCTEMA OLIEHUBAHUA
Vicnonb3oBaHue 6annbHO-PEUTUHIOBON CUCTEMbI HE NMPEAYCMOTPEHO.

6. ONMUCAHUE NOKA3ATENEN, KPUTEPUEB, CACTEMbI U CPEACTB OLIEHUBAHUSA PE3YJILTATOB
6.1 NMoka3aTenu oLeHNBaHNA OBYYEHUA

Koa komneteHunn MNokasaTtenu oueHnBaHus pe3ynbTaTtoB o6yquV|;|

Vwveet npeacrtaesneHne O cXemax pa3MelleHunsa o6opyp,OBava NCTOYHNKOB

TEnnoBow N 9MeKTPUYECKoOW  3Hepruu; KOHCTPYKTUBHbLIX ~ OCOBEHHOCTSX
obopyaoBaHusi;  TWMOBbIX  MeToAMKax  MPOEKTUPOBAHUS  TEXHOOrMYeCcKoro
o6opynoBaHus 06bekToB TENSI0O3HEPreTUKY; CTaHZapTHbIX cpeacTBax

aBTomMaTtunsauunm NpPOEeKTnpoBaHuA; Tpe6OBaHI/I‘i|X K COCTaBy W copepXaHuwo
TEXHNYECKOro 3agaHuna Ha npoeKkTnposaHmne 00BbEeKTOB

MNK-1.1
TENIIO3HEPrETUKM.
CnocobeH nNpUMEHSTL TUMOBbIE METOAMKU MPOEKTUPOBAHUS  TEXHOSOMMYECKOrOo
obopynoBaHus
OObEeKTOB  TenrosHepreTukn;  NpoBoAMTb  BbIGOP  CTaHAapTHbIX  CpPeacTB

aBToMaTnU3aunn NpPoEeKTUpPOBaHUA Ana pelleHna
KOHerTHOVI 3afavu; pa3p368TblBaTb TeXHU4ecCckoe 3ajaHune Ha npoeKTnpoBaHue




TENNO3HEPreTUYECKNX OB BEKTOB

B COOTBETCTBMU C TPeOOBaHUSIMW CTaHOapTOB.

[leMOHCTpMpyeT HaBblkM pa3paboTKM TEXHUYECKOro 3afdaHusi Ha MpOoeKTMpOoBaHue
TENNO3HEPreTUHECKNX

0GBbEKTOB B COOTBETCTBUM C TPeOGOBaHUSIMU CTaH4aPTOB.

MmeeT npencrtaBneHve o TpebGOBaHMAX HOPMATUBHO-TEXHUYECKUX WM HOPMAaTUBHO-
MEeTOOMYECKUX [OKYMEHTOB MO 3KCMnyaTtauum WUCTOMHUKOB 3HEpru;  cxemax
pasmMelleHns o60opyAOBaHWS WCTOMHUKOB TEMNroBOW W 3MEKTPUHECKOW JHepruu;
KOHCTPYKTUBHbIX 0COBEHHOCTSIX obopynoBaHus; TMNOBbIX MeToauKax
MK-7.1 NPOEKTUPOBAHUS TEXHOMNOIMYECKOro 060pyaoBaHNs 06 bEKTOB TEMMOSHEPreTUKN.
CnocobeH oueHMBaTb 3HEPreTUYECKYyld U IKOHOMMUYECKYHD  3EKTUBHOCTb
pa3pabaTbiBaeMbIX MPOEKTHbIX PELLIEHUN.

[emMoHCTpupyeT HaBblkM NpeaBapuTEnbHbIX  TEXHUKO-3KOHOMMUYECKMX pacyeToB
000CHOBaHWI NPOEKTHbIX Pa3paboTOK MCTOYHMKOB SHEPTUM.

6.2 Cuctema u KpuTepum oLleHUBaHUA

Llikana oueHnBaHua

Kputepum oueHnBaHms cchopMnUpoBaHHOCTN KOMMNETEHLMI

YcTHoe cobecenoBaHue MucbmeHHasn paboTa

MonHbIN, ncyepnbiBaOWNN  OTBET, $SBHO
OeMOHCTpupyoLWmMn rnybokoe noHMMaHue

3auTeHo npegMeTa W WKMPOKyH  apyauuuio B | [MpaBunbHble oTBeThl HA 60% BOMNpPOCOB

oueHuBaemon  obnactu.  Kputuueckun,
OpUrMHanbHbIA NOAXOA K MaTtepwany.

He 3a4teHo

O6yvawwminca He WMMeeT [OCTaTO4YHOro
YPOBHSI  3HaHUS  OUCUMMMUHBI,  MIOXO
OPVEHTMPYETCA B OCHOBHbIX MOHATUSIX U
onpeneneHusix, NoxXo 3HAaKOM C OCHOBHOW | MMpaBunbHble  OTBETbl Ha  MeHee
nuTepaTypoK, OonyckaeT MpuW OTBETE Ha | BONPOCOB

3a4yeTe CyLWECTBEHHble OWnbKkM U He
MOXEeT  yCTpaHuTb WX  Oaxe  nopj
PYKOBOZACTBOM MpernofaBaTersi.

60%

6.3 TunoBbIe KOHTPONbHbIE 3af4aHNUA U/MNKU UHbIE MaTepuarbl, UCNONb3yeMble AN OLeHKU pe3yribTaToB
obyyeHus
6.3.1 TunoBble KOHTPOJbHbLIE BONPOCHI

Ne n/n

dopMynNnpoBKN BONPOCOB

Cewmectp 7

MeToaukm pacyeTa BbIGPOCOB BpeaHbIX BeLwecTs B aTMocdepy

MeToaukm pacyeTa AbIMOBbIX TPYG

Bopbba ¢ 3arpa3HeHneM OKpy>KatoLLEn cpeabl

ABapuiiHoe TONSIMBOCHAOXEHNE.

Cxema masyTHoro xo3siiictea. HazHaueHue 1 xapakTtepucTuku obopyaoBaHus

Bbi6op obopyaosaHus PI1.

Ma3ocHabxeHune koTenbHbIX. Cxembl 'PI1, HasHavyeHne obopyaoBaHus.

TonnmeocHabXeHne KOTEMbHbIX

Bbibop TennoobmeHHbIX annapaTos

Bei6op cxembl XBO

Beibop Hacocos.

Bbl60p KOTEJ1bHbIX YCTaHOBOK.

KoMnoHoBKa KOTenbHbIX

yCOBepLIJeHCTBOBaHI/Ie TEenoBbIX CXeM KOTEJIbHbIX U NOBbILLUEHNE Sd)CbeKTVIBHOCTVI nx pa6OTbI.

TennoBble cXeMbl KOTEMbHbIX CMELUaHHOro TMna.

TennoBble cXeMbl KOTEMbHLIX C BOﬂOFpeVIHbIMM KOTnamu.

JdlalalnlolIc|2]|a|o|e|N|o|oa|s|wnf—

TennoBble CXeMbl KOTENbHbIX C napoBbIMU KOTNamu.

RN
(0]

Pexnmbl noTpebnexusa Tennotsl. Pacyet notpebneHns Tenna Ha oTonfeHne, Ha ropsiyee BoAoCHabXeHne un
BEHTUNALMIO.




6.3.2 TunoBble TeCcToBble 3afaHnsA

Kakne chaktopbl He BnusAT Ha BblIGpockl NJx
-Temnepatypa dakena
-TemnepaTtypa yxoAsilux rasos
-n36bITOK BO3ayxa
-CoCTaB TonnmBea
6.3.3 TunoBble NPaKTUKO-OPUEHTUPOBAHHLbIE 3afaHNA (3a4ayn, KeUChl)

He npegycmoTtpeHo

6.4 MeToauyeckue MaTepuansi, onpegensiroue npouenypbl oleHUBaHUA pe3yNnbTaToB 0by4yeHus

6.4.1 YcnoBus gonycka oby4aroLwerocs K NpoMexXyTo4HOM aTTecTaumMm U NOpAAOK NMKBMAAUUN aKageMn4ecKomn

3a00MmKeHHOCTHU
lMpoBeaeHne NPOMEXYTOYHOW aTTecTaumMm pernaMmeHTMpPOBaHO IoKaribHbIM HOopMaTtuMBHbIM aktom CIIerynTn

«NonoxeHue 0 NpoBeAeHUN TeKYLLEro KOHTPOMS yCcneBaeMoCTU 1 MPOMEXYTOYHOWN aTTecTaumny obyqatoLmxcs»

6.4.2 ®opma npoBeAeHUs1 MPOMEXYTOYHOM aTTecTauum nNo AUCUUnimnHe

YcTHas

+

MNucbmeHHas +

KOMI'IbPOTepHOG TecTupoBaHue

6.4.3 OcobeHHOCTU NpoBeAEeHNA NPOMEXYTOYHOM aTTecTalMu nNo oUCLMUNIHe

BpeMﬂ Ha NoAroToBKYy K 3a4eTy 40 MuWH, B 3TO BpeMA BXOOUT NOAroToBKa OTBEeTa Ha TeopeTudeckne BOMpocChbl U
TecTnpoBaHue.

NHas

7. YHEBHO-METOAU4YECKOE U MUH®POPMALIMOHHOE OBECINEYEHME OAUCLUUNIIUHDI
7.1 YuyebHasa nutepartypa

ABTOp 3arnasuve M3patenbcTBO | log nspaHus | Ccblnika

7.1.1 OcHOBHas y4yeb6Hasa nutepaTtypa
C. H. CwmopoguH, B.|lMpoekTtnpoBaHue M-BO HayKu 1 BbiCLIEro http://nizrp.narod.ru/
H. Benoycos, A. H.|uCTOYHMKOB 3Heprumn B| o6pasosaHus PO, C.- metod/kpte/1636919
VBaHoB, K. [". | n(pomMbILWNEeHHON MeTepb. roc. yH-T Nnpom. 921.pdf
MwuctoTnHa TEeNNO3HEepreTuke: yqe6. TEXHOMNOIMN U gnu3anHa, 2021

nocobue BbiCLU. LK. TEXHONOMK 1

aHepreTukn. — CaHkT-
MeTepbypr: BLUT3
cneryntg

7.1.2 JlononHuTenbHasa y4ebHaa nutepartypa
C.H. CmopoguH, B.H.|MeTtogbl aHeprocbepexeHus http://www.nizrp.nar
Benoycos, B.IO.|B 3HEepreTN4eckuXx, M-B0 0BpasoBaHIs! od.ru/metod/kpte/10.
JTakoMKuH TEXHOJSTOrMYECKNX Hayk PO, CTGI TYPTT. — 2014 pdf

ycraroBkax Ml “cne.: cnertypPn

CTPOUTENLCTBE [TekcT]:

y4yebHoe nocobue
C.H. CmopoauH, B.[.|KoTenbHble  ycTaHOBKM U https://nizrp.narod.ru
Lnmban, B.H. | naporeHepatopbl. /metod/kpte/2019_0
Benoycos ABTOHOMHas M-B0 0BpPasOBaHUS! 3 _02_01.pdf

aBTOMaTU3NpPOBaHHas

KOTENbHasi Ha >XMUOKOM W Hayku P®, BILITS . 2018

cneryntpg.- Cre. :

razoobpasHom Tonnuee AK- BLUTO C6ryMTA

5 [TekcT] mMeTogudeckme

yKkasaHus K nabopaTopHbIM

paboTtam
C. H. CwmopoguH, B.|MPOEKTUPOBAHWE http://nizrp.narod.ru/
H. Bbenoycos, A. H.|MCTOYHWKOB 3SHEPIUA M-BO HAVKU 1 BbICLLETO metod/kpte/1649274
VBaHoB, K. r.(B MPOMbBILWNEHHOU o6 a30gaHMﬂ PG G - 027.pdf
MwuctoTuHa TEMNJIO3HEPTETUKE. n P 6 o

MpakTnyeckme 3aHATUA: ©TEpo. roc. yH-T NPoM.

meToguyveckue yKasaHus TEXHonorun 1 Ansamua, 2022

Ana ctyaeHToB Bcex ¢opm
00y4yeHnsas no HanpaBneHuto
noaroToBKM 13.03.01 -
TennoaHepreTuka "
TEennoTexHnKka

BbIcLL. WK. TEXHONOMI U
3HepreTukn.- CaHkT-
MeTepbypr: BLUT3
cnerynrtg




C.H. CmopoguH, B.H.
Benoycos, B.1O.
JlakoMKMH

Cuctembl W y3nbl yyeta| M-Bo 06pa3oBaHusi U http://www.nizrp.nar
pacxoga 9Hepropecypcos | Hayku P®, CMGITYPI. — 2014 od.ru/metod/kpte/7.p
[TekcT]: yuebHoe nocobue Cn6.: CNerTyPr df

7.2 MNMepe4eHb nNpocheccnoHanbHbIX 6a3 AaHHbLIX U MTHPOPMAaLMOHHO-CNPABO4YHbIX CUCTEM

OnekTpoHHO-6nbnunoTteyHas cuctema IPRbooks [OnekTpoHHein pecypc]. URL: http://www.iprbookshop.ru/
OnekTpoHHas 6ubnuoteka BLUTI CIB MNYMNTL [GnekTtpoHHbI pecypc]. URL: http://nizrp.narod.ru

7.3 NMepe4veHb NULEH3UOHHOIO0 U CBOGOAHO pacnpoCTpPaHsAeMoro NporpaMMHOro obecneyeHus
MicrosoftWindows 8
MicrosoftOfficeProfessional 2013

7.4 OnucaHue maTepuarnibHO-TeXHMYeCKoM 6a3bl, HeO6X0AMMOM ANs OCcyLUeCTBNEeHUsi o6pa3oBaTesibHOro
npouecca no gucumninHe

AyauTopus OcHalleHue

MynbTumeguinHoe obopyaoBaHue, cneumanmapoBaHHas mebernb, Jocka
JlekunoHHas ¥ A pyA 4 P A
ayguTopust

YyebHasa ayguTtopus

MynbTrmeauinHoe obopyaosaHue, cneuuanusanposaHHas mebenes, focka




