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1 BBEAEHUE K PABOYEW NPOrPAMME OUCLUMNIIUHBI

1.1 Uenb pgucuunnuHbl: CcdopmmpoBaTb KOMMNETEHUMM oOyvarowleroca B 00nacT NpOeKTMpOBaHMS
OTONUTENbHbBIX KOTEMbHBLIX WM WX 3JKChMyaTauun Mpu MUHUManbHbIX 3aTpaTax 3dHepreTMyecKux, MartepuanbHbIX Wt
TPYAOBbLIX pecypcoB, cobnogeHns npaesun 6e3onacHon akcnnyaTaumm n oxpaHbl OKpyXatoLen cpeabl

1.2 3apgaun AUCLUNNUHBI:

MprobpeTeHne 3HaHWA W HaBbIKOB B BLIMNOSIHEHUW pacyeTa TEMNIIOBOM CXEeMbl KOTENbHOW, obecneveHun
HadeXHOW N 9KOHOMMYHOW paboTbl OCHOBHOIO 1 BCOMOraTenbHOro 060pyaoBaHus, 3alnTbl OKpyXKatoLLen cpeapl.

1.3 TpeboBaHu1A K NpeaBapuTeNLHOM NOAroToBKe oby4aloLlerocs:

MpenBaputensHas NOAroTOBKa nNpegnonaraeT co3gaHne OCHOBbI ANS (hOpMUPOBAHNA KOMMNETEHLNNA, YKa3aHHbIX
B M. 2, NPU N3y4eHNN OUCLUMIINH:

VCTOYHMKM TENNOBON U 3NEKTPUYECKON IHEPTUN

MpoekTnpoBaHMe CUCTEM TEMNOCHAGXEHNS NPOMbILLIIEHHbIX NPpeanpPUATUIA
CucTtembl TennocHabxeHust

OHeprocbepexeHne Ha TenNo3HepreTMYecknx oobLeKkTax
BogonoarotoBuTenbHbIE YCTAHOBKN U CUCTEMBI

KoTenbHble yCTaHOBKM U MaporeHepaTopbl

MeTponorus, TeXHONorM4eckne N3MepeHs n asToMaTumauns
OTonutenbHble KOTENbHbIE

Mpoun3BoOACTBEHHbIE KOTEMbHbIE

TennomaccoobMeHHOe 000pyAOBaHNE TEMNNOIHEPTETUYECKUX NPEANPUATUIA

2 KOMNETEHUMN OBYYAIOLWWEIOCs, ®OPMUPYEMbBIE B PE3YJNIbTATE OCBOEHUA OUCLUUMNNHDbI

MKn-1.1: Cnoco6eH k pa3paboTke cxem pa3MelleHUA Tenno3HepreTM4eCKUX 06 LEKTOB B COOTBETCTBUU C
TexXHorornen NPou3BOACTBa TENSIOBOW M 3NIeKTPUUYECKOW 3Heprum

3HaTb: cxembl pasmelieHunsa O60pyﬂ,OBaHVIF| WUCTOYHMKOB TEnnoBon W SﬂeKTpMHeCKOVI QHEepPrnn; KOHCTPYKTUBHbIE
ocobeHHoCTH O60pyD,OBaHVIﬂ; TUMOBbIE METOOUKN NPOEKTUPOBAHUA TEXHOJIOTM4YeCKoro OGOpy,D,OBaHVIFl 06bekToB
Tenno3HepPreTukn; CtaHaapTHble cpeacTBa aBTOMaTM3aUUM MPOEKTUPOBaHUA, TpeGOBaHMH K COCTaBy U coaepXaHuto
TEXHNYECKOro 3agaHnda Ha NpoekTnpoBaHne obbekToB

TEMNJIO3HEPreTukn.

YmeTsb: NMPUMEHATL TUNOBbIE METOONKN NMPOEKTUPOBAHNA TEXHONTOTNMYECKOro O60pyﬂ,OBaHMﬂ

obbekToB TENJIO3HEPreTukn; NnpoBoAnUTb Bbl60p CTaHAapTHbIX CpeancTB aBTOMaTU3aUnn NPOEKTUPOBaHUA O5d peLleHns
KOHerTHOIZ 3ajadu; pa3pa6aTb|BaTb TeXHn4eckoe 3agaHne Ha NpoeKkTnpoBaHue TenyiosHepreTn4ecknx 06bekToB

B COOTBETCTBUU C Tpe6OBaHVIF|MVI CTaHOapTOB.

BnapeTtb: HaBblkamu pa3pa60TKV| TEXHUYECKOro 3agaHnsd Ha NpOeKTUpoBaHMeE TeNnJ1I03HepPreTn4eCcKknx
00BHEKTOB B COOTBETCTBUM C Tpe6OBaHVIF|MVI CTaHOapTOB.

MKn-7.1: Cnoco6eH y4yacTBoBaTb B NpoBeAeHUU npeaBapuTesibHOro TeXHMKO-3KOHOMU4eCKoro obocHoBaHuA
NMPOEKTHbIX pa3pa60TOK 3Hepr006'beKTOB OOBEKTOB U UX INIEMEHTOB MO CTaHAAPTHbLIM MeToAUuKamM

3HaTb: TpeGOBaHMﬂ HOPMAaTUBHO-TEXHNYECKNX N HOPMATUBHO-METOOANYECKNX OOKYMEHTOB NO 3KCniyataumm NCTOYHUKOB
QHEeprnn; Cxembl pasMelleHudA O60pyD,OBaHVIﬂ WCTOYHMKOB TENSIOBOW U SﬂeKTpMHeCKOVI QHEepPrnn; KOHCTPYKTUBHbIE
ocobeHHoCTH o6opy,q03ava; TUNOBblE METOAUKN NPOEKTUPOBaAHUA TEeXHOJ1Iorm4ecKkoro 060py;|,0BaHI/IF| 06bekToB
TEMNJIO3HEPreTuKn.

YmeTb: oueHvBaTb 3HepreTn4eckyro 1 3KOHOMU4YECKYHO SQJCbeKTVIBHOCTb pa3pa6aTb|BaeMb|x NPOEKTHbIX peU.IeHVIVI.

Bnapgetb: meToankon npeaBapuTeribHbiX TEeXHUKO-3KOHOMUYECKUX pacyeToB 060CHOBaHMNI MPOEKTHbIX pa3pa60TOK
NCTOYHWKOB 3HEpPIrun.




3 PE3YJIbTATblI OBYYEHUA NO ANCUUNNUHE

O |KoHTakTHan
< ¢]
o paboTa
5@ WHHOBaL,
HanmeHoBaHuWe 1 cogepxaHune pasgenos, o E CP OpMbI
TEM U y4eOHbIX 3aHATUN 05) g | fek. Na6. (vachbl) o
8o 3aHATUI
<3 (4achbl) | (vaco)
=
Pasgen 1. O6bwue BOMpPOCH!
NPOEKTUPOBAHUS KOTENbHbIX
Tema 1. PasButne TennocHabxeHnss B
cTpaHe, WNCTOYHMKM TennocHabxeHus.
P 0,25 6 un

OCHOBHble NOMOXEHUA TennocHabXeHns
notpebutenen

Tema 2. Pexumbl noTpebneHus Tennothbl.
PacuyeT noTpebneHus Tenna Ha OTOMMEHwMe,
rpaduk  TennoMKaLMOHHON  Harpysku. 0,25 6 nin
Pacuetr notpebGHOCTM Tennma Ha ropsiyee
BOAOCHabXeHne 1 BEHTUNALMIO.

Tema 3. TennoBble CXeMmbl KOTENbHbIX
YyCTaHOBOK. TennoBble CXxeMbl KOTEMbHbIX C
napoBbIMK  KOTHAaMu. TennoBble CXeMbl
KOTENbHbIX C BOAOTPENHBIMU KOTAaMMU.
TennoBble CXeMbl KOTENbHbIX CMeLlaHHorof 5
TMna. YCoBepLUEHCTBOBAHNE TEMMOBbIX
cXem KOTemnbHbIX n noBbILLIEHNE
appekTMBHOCTM MX paboThbl.

Tema 4. KomnoHoBKa KoTenbHbiXx. OOLine
NONOXEHNSI pa3MeLLEeHNS KOTENbHbIX Ha
reHepanbHOM nnaxe. KomnoHoBKka
KOTENbHbIX C NAPOBbIMMK KOT/IAMK Ha
razomasyTHOM Tonnuee. KomnoHoBKka
KOMOUHNPOBAHHBLIX KOTEMbHbIX C MapoBbIMU
"

BOAOIPENHbIMU KOTIaMM.

0,25 6 nn

Paspen 2. Bbibop OCHOBHOIO "
BCnomoraTtenbHoro obopyanoeaHus

Tema 5. MeToguka pacyeTa TennoBomn

15 10 nn
CXeMbl KOTESIbHbIX.




Tema 6. BopgorpeinHble U napoBble KOTMbl B
KOTeSbHbIX. BbIGOp KOTEMbHBLIX YCTAaHOBOK.
JlabopaTtopHasa pabota Ne 1.  YpaBHeHue
Tennosoro 6anaHca. OnpepgenexHune K14
KOTeNbHOro arperaTa

JlabopaTtopHaa pabota Ne 2. KoadhduumeHt
n3bbiTka BO3ayxa

JlabopaTopHasi pabota Ne 3. AapuiiHble
pexuMbl KOTna. BeligBneHne HeucrnpaBHOCTEN
JlabopaTopHasi pabota Ne 4. OnpegeneHwue
TennoBow Harpy3kMoHoMnyeckoe obocHoBaHWe
BbibOpa TemnepaTypbl YXOASALIMX FasoB npwu
KOHCTPYMPOBAHWM KOTESbHbIX YCTaHOBOK.

Tema 7. Bbibop 060pyaoBaHUS KOTESbHbIX.
Bbibop HacocoB. . Bbibop TennoobMeHHbIX
annapatoB, 6akoBoe

XO3SIMCTBO. MeTtoguka pac4yeTta
TEennoobMeHHbIX annapaToB.

0,75

nn

Paspgen 3. TonnmBocHabxeHne KoTeNbHbIX

18

nn

Tema 8. MasocHabxeHue KoTenbHbIX. Cxembl
PI1, HasHayeHue o6GopyanoBaHuda. Beibop
obopynosaHus PIT.

Tema 9. Cxema Ma3yTHOINO XO3sIMCTBa.
HasHaueHue n xapaktepuncTukm obopynoBaHus.
ABapuiiHoe TonnMBocHabXeHue.

0,25

nn

Paspgen 4. OxpaHa okpyxatoLlen cpebl.

0,25

nn

Tema  10. Boppba ¢  3arpsisHeHuem
OKpyXatLwen cpebl. Bonpockl 3arpsasHatoLmx
N TOKCUYHbIX BELECTB C AbIMOBbLIMW rasamu B
aTmocdepy, nepepaboTka CEpPHUCTLIX TOMMB
nepen cxuraHvem B Tonkax KoTrnoB. Metogpl
noaaeneHus obpas3oBaHUA OKMCMOB a3oTa B
TOMKax KOTMOB, CTOYHble BOAbl KOTEMbHbLIX U
NyTU COKpallleHUsi BpeaHbIX COPOCOB, O4YUCTKa
CTOYHbIX BOJ, KOTESIbHbIX.

Tema 11. MeToankn pacyeTta ObIMOBbLIX TPY6 n
BbIOPOCOB BpeHbIX BELLEeCTB B aTMocdepy

0,25

nn

WUtoro B cemecTpe (Ha kypce ansa 3A0)

0,25

nn

KoHcynbTauum 1 npoMexyTodHas attectaums
(3auer)

94

0,25

Bcero koHTakTHas paborta n CP no
AUcuUMNInHe

10,25

94




4 KYPCOBOE NPOEKTUPOBAHUE

KypcoBoe npoekTnpoBaHue y4eGHbIM MaHoM He NpeayCMOTPeHO

5. ®OH[ OLIEHOYHbIX CPEACTB ANA NPOBEAEHUA NPOMEXYTOYHOW ATTECTALIMKU

5.1 OnucaHue nokasarteneun, KpUTEPMEB U CUCTEMbI OLLEHUBAHUA pe3yfibTaTOB 00y4YeHus
5.1.1 NokasaTtenu oueHUBaHUSA

Kopn
KoMneTeHummn

MokasaTenu oueHnBaHNs pe3ynbTaTtoB O6yHeHI/IF|

HanmeHoBaHWe OLIEHOYHOTO
cpeacTea

MKn-1.1

MMeeT npepnctaBneHne O CxeMax pasMelleHuss obopynoBaHus
WCTOYHWUKOB TEMSIOBON W 3MEKTPUYECKOW SHEPrv; KOHCTPYKTUBHbIX
0COoBEeHHOCTSAX 060pyaoBaHWUS; TUMOBBLIX MeToAuKax MPOEKTMPOBaHMS
TEXHONormyeckoro  obopyaoBaHMsi  OOBLEKTOB  TEMNO3HEPreTUKY;
CTaHOapTHbIX cpencTBax aBTOMaTM3auun NPOEKTUPOBAHUS;
TpeboBaHMsAX K COCTaBy W COAep)XaHUI TEeXHUYECKOro 3adaHusl Ha
NPOEKTUPOBaHME OOBEKTOB TEMNNOIHEPTETUKN.

CnocobeH  NpUMEHATb  TUMOBble  METOOMKM  MPOEKTMPOBaHMS
TEXHONOrM4yeckoro  obopyaoBaHMsl  OOBLEKTOB  TEMNO3HEPreTUKY;
npoBoAUTb BblOOpP CTaHOapTHbIX cpeacTs aBTOoMaTu3aumm
NMPOEKTUPOBAHMA ANs pelleHUst KOHKpeTHOW 3agayu; paspabaTbiBaTb
TeXHMYecKoe 3afaHMe Ha MPOEKTUPOBaHME TEMNNOIHEPreTUYECKNX
00BbekToB

B COOTBETCTBUW C TpeboBaHMAMN CTaHOAPTOB.

[leMOHCTpMpYyeT HaBblkM pa3paboTKM TEXHWYEeCKOro 3ajaHus Ha
NPOEKTUPOBaHME TEMNOSHEPreTUYECKMX OOBLEKTOB B COOTBETCTBUM C
TpeboBaHMAMN CTaHOapTOB.

Bonpochl YCTHOro
cobecefoBaHus
TecToBble 3a0aHMUS

MKn-7.1

MmMeeT npepnctaBneHne o cCxemMax pasMelleHuss obopynoBaHus
WUCTOYHMKOB TEMIOBOM W 3NEKTPUYECKON SHEPrnn; KOHCTPYKTUBHbBIX
0coBeHHOCTSX 060pyAoBaHMs; TPEOOBAHMAX HOPMATUBHO-TEXHUYECKNX
M HOPMATUBHO-METOAMYECKMX  OOKYMEHTOB MO  SKCniyaTauum
WCTOYHMKOB SHEPTUN.

CnocobeH oLEeHuBaTb 3HEpPreTU4ecKyto " 3KOHOMMYECKYHO
3(ppeKTMBHOCTL pa3pabaTbiBaEMbIX MPOEKTHBIX PELUEHNIA.
[leMpHCTpUpyeT  3Haenss  TUMOBbIX  METOAMK  MPOEKTMPOBaHUSA
TEXHOJOrM4eckoro 06opyaoBaHNs 0OGBEKTOB TEMMOIHEPrETUKN, METOAMK
pac4yeToB TEXHUKO-3KOHOMUYECKMX obocHoBaHui NPOEKTHbIX
pa3paboToK NCTOYHWNKOB 3HEPIUMN.

Bonpocsl YCTHOTIO
cobecenoBaHus
TecToBbIE 3a4aHUA

5.1.2 Cuctema v Kputepmum oLeHNBaHUA

LWkana oueHnBaHus

Kputepum oueHnBaHna chopMMpPOBaAHHOCTY KOMMNETEHLIMI

YcTHoe cobecenoBaHue MucbMeHHasa paboTa

3ayTeHo

MonHbIN, wncYepnbiBaOWNA OTBET, SBHO
OEMOHCTpUpYOLWMI rNybokoe MNOoHMMaHue

oueHuBaemon obnactu.  Kputmnyeckun,
OpUrMHarnbHbIA NOAXOA K MaTepwuarny.

npeameta W WUpoOKylo apyguuunio B |lMpaBunbHble oTBeThl Ha 60% BonpocoB

He 3a4teHo

O6yqarou.|,|/||7|c;| He wuMeeT [OOCTaTO4YHOro
YPOBHA 3HaHUA ANCUNNJINHDBI, nroxo
OpMeHTUpyeTCcAa B OCHOBHbLIX TMOHATUAX WU

nMTepaTypoPl, aonyckaet npu oOTBeTe Ha|BOonpocos
3a4vyeTe CylweCTBEeHHbIe OLLUMOBKM 1 HE MOXET
YCTpaHUTb WX [OaXxe noa pPykoBOACTBOM
npenogasarens.

ornpeaeneHusx, NNoxo 3HAKOM C OCHOBHOM | [paBurnbHble  OoTBETbl Ha  MeHee  60%

5.2 TunoBble KOHTPOJbHbIE 3aA4aHUA UNN UHbIE MaTepuanbl, HeO6XoAMMbIE ANl OLLeHKU 3HaHUNA, YMEHUN,
HaBbIKOB U (UNK) OonbiTa AeATeNIbHOCTU
5.2.1 NepeyeHb KOHTPOSbHbLIX BONPOCOB

Ne n/n | ®dopmMynmnpoBKM BONPOCOB
Kypc 5
1 MeToauku pacyeTa BbIOPOCOB BpeaHbIX BELLECTB B aTMocdepy

2 MeToaukm pacyeTta AbIMOBbLIX TPYG




Bopbba c 3arpsisHeHEeM OKpy>KatoLLeln cpeabl

ABapuitHoe TonnmMBocHabxeHue.

Cxema Ma3yTHOro xo3s1cTBa. HasHaveHune n XapaKTepUucTukn 060pyﬂOBaHMﬂ

"asocHabxeHue koTenbHblX. Cxembl 'PI1, Ha3HavyeHne obopyaoBaHUS.

TonnnBocHabxeHne KOTENbHbIX

3
4
5
6 Bbibop ob6opyaosarus PI1.
7
8
9

BblGop TennooGmeHHbIX annapaToB

10 Bbi6op cxembl XBO

11 Bbibop Hacocos.

12 BbIOOp KOTENbHBLIX YCTAHOBOK.

13 KomnoHoBKa KOTeNbHbIX

14 yCOBepLLIeHCTBOBaHI/Ie TennoBbIX CXeM KOTeJ1bHbIX U NOBbILLEHNE S(bd)eKTVIBHOCTM nx pa6OTbI.

15 TennoBble CXeMbl KOTEMNbHbIX CMELLaHHOro Tuna.

16 TennoBble cxeMbl KOTESbHbIX C BOﬂOI’peVIHbIMM KOTInamu.

17 TennoBble CXeMbl KOTEMbHbIX C napoBbIMU KOT1aMW.

Pexumbl I'IOTpe6J'IeHI/IF| Tennotbl. Pacyet I'IOTpe6J'IeHI/IF| Tenna Ha oTornfieHne, Ha ropadee BOAOCHabXeHue un
BEHTUNALUMNIO.

5.2.2 TunoBble TeCcTOBble 3aAaHNA

Kakue dakTopbl He BNMAOT Ha BbIOpockl NJx
-TemnepaTypa dakena
-TeMnepaTypa yxoasLmnx rasos
-n3bbITOK BO3ayxa
-COocTaB Tonnuea
5.2.3 TunoBble NPaKTUKO-OPUEHTUPOBaHHbIE 3afaHuNA (3agaym, Kenchbl)

He npeaycmoTpeHo

5.3 MeToanyeckue maTtepuansi, onpegensiolime npoueaypbl oleHMBaHUA 3HaHUW, YMeHUI, BnaaeHU (HaBbIKOB
1 (Mnn) NPaKTUYECKOro onbiTa AEeATENbLHOCTH)

5.3.1 YcnoBus gonycka oby4arowierocsi K npoMexxyTo4yHom atrectauMu U NopsaoK NMKBUAALMY akageMmyeckomn
3a10MMKEeHHOCTHN

MpoBeaeHe MPOMEXYTOYHON aTTeCTaUun pernameHTUPOBaHO JfoKalibHbIM HOpMaTuBHbIM aktom CII6IYMNT[
«lMonoxeHne o0 NpoBeAEHMM TEKYLLLETO KOHTPOSSA YCNEBAEMOCTM M NMPOMEXYTOYHON aTTecTaLmm obydaroLwmxcsa»

5.3.2 ®opma npoBeaeHUs NPOMEXYTOYHOM aTTecTauum No gucumnnmHe

YcTHasa X MucbmeHHas X KomMmnbloTepHOE TECTMPOBaHME NHas

5.3.3 Oco6eHHOCTH nposegeHuns HpOMe)KYTO'-IHOﬁ aTrecTauuu no gucunninunHe

BpeMFl Ha NoAroToBKYy K 3a4eTy 40 MuWH, B 9TO BpeMA BXOOUT NOAroToBka oTBeTa Ha TeopeTun4eckme BonpocChbl 1
TeCTnpoBaHUe.
B TeyeHwne ceMecCTpa BbINOJTHAKTCA KOHTPOJIbHaA pa60Ta.

6. YYHEBHO-METOANYECKOE U UH®OPMALIMOHHOE OBECNEYEHWE OUCLUUNINHDBI
6.1 YyebHasa nutepaTtypa

ABTOp 3arnasue | MN3paTenbcTBO [og nspaHus | Ccbinka

6.1.1 OcHoBHas y4yeOHas nuTepaTtypa

XaBaHos I1. A. McToUYHNKM TennoTbl| MockBa: MockoBCKuiA http://www.iprbooksh
aBTOHOMHbIX cuctem rocyapCTBEHHbIN 2014 op.ru/30342.html
TennocHabxeHus CTPOUTENbHBIN

yHuBepcuteT, 96C ACB

Knumos I". M. 3apaHna n pekoMeHgauumn K HwxHuin Hosropoga;: http://www.iprbooksh
pac4E€THO-rpadgmyeckomn Hwxeropoackui 0p.ru/15988.html
pabote no  AgucuMnnvHe rocyapCTBEHHbIN 2009
«McToYHMKM TEnnoThbl apXUTEKTYPHO-
aBTOHOMHbIX cuctem CTPOUTENbHbIN
TennocHabXeHnsa» yHuBepcuteT, 35C ACB

6.1.2 lononHuTenbHasa y4yebHas nutepatypa




C.H. CwmopoaguH, B.H.]|MeTtoabl asHeprocbepexeHusi http://www.nizrp.naro
Benoycos, B.1O.|B 3HepreTU4eckux, d.ru/metod/kpte/10.p
JTakomKnH TEXHONMOMMYECKMX YCTaHOBKaxX M-B0 06pasosanus u df

W crpoutenscTee  [Tekcr]: Haykn P®, CM6IrTYPI. — 2014

yueBHOE nocobue Cre.: CcrnerTypPn
C.H. CmopoauH, B.H.[Cuctembl u y3nbl yyetal| M-Bo obpasoBaHus 1 http://www.nizrp.naro
Benoycos, B.}O.|pacxona 3Hepropecypcos| Hayku PO, CM6ITYPI. — 2014 d.ru/metod/kpte/7.pdf
J1akoMKUH [TekcT]: yuebHoe nocobue Cne.: CrnerTypPn

6.2 NMepe4yeHb npocdheccuoHanbHbIX 6a3 AaHHbIX U UH(POPMALMOHHO-CNPABOYHbIX CUCTEM

OnekTpoHHO-6mnbnmoteyHas cuctema IPRbooks [QnekTpoHHbin pecypc]. URL: http://www.iprbookshop.ru/
OnekTpoHHas 6ubnuoteka BLUTO CIB MNYMTAO [QnektpoHHbI pecypc]. URL: http://nizrp.narod.ru

6.3 NepeyeHb NULEH3UOHHOIO U CBOGOAHO pacnpoCcTpaHsAeMoro NporpamMmHoOro oéecrnevyeHus
MicrosoftWindows 8
MicrosoftOfficeProfessional 2013

6.4 OnucaHue maTepmanbHO-TEXHUYECKON 6a3bl, HEOOXOAMMOW ANA ocyLlecTBIIeHNA obpa3oBaTeNibHOro
npouecca no gucumnnmHe

Ayoutopus OcHalleHune

MynbTuMeguiiHoe obopyaoBaHue, cneumnanmsanpoBaHHas mebenb, Jocka
JlekunoHHas y A PYA H P A
ayautopus

YyebHas ayautopusi

MynbTumeauiiHoe obopyaoBaHue, cneunanuapoBaHHas mebenb, Aocka
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