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1 BBEAEHUE K PABOYEW NPOrPAMME OUCLUMNIIUHBI

1.1 Uenb pgucumnnuubl: CdopmmpoBaTb KOMMIeTeHUUM obydawuwerocs B obnactu  paspaboTtku
TENIOMAacCOOOMEHHbIX annapaTtoB PasfMYHONO Ha3HAYEHWUs, YIYYLWEHUsT WX SKCMyaTaUMOHHbIX XapaKTEPUCTUK;
rOTOBHOCTb BbIOMpaTb cepuiiHoe 060pydOBaHWE W BbLIMOMHATE TEXHUKO-IKOHOMWYECKME pacd€Tbl, aHanu3npoBaTb
3¢ eKTUBHOCTb NPOEKTHBLIX PeLLUEHUI, NCMOMb30BaTb NPUKNaaHOe nporpaMMHoe obecrnedeHne

1.2 3apaun gUCUUNIIUHBI:

» PaccmoTpeTb 0COGEHHOCTY MCMOMb30BaHNS 3aKOHOB M CNOcoboB NepeAayun TENNOThI, |

» PackpbITb NpyHLMNbI pacyéTa TennoobMeHHMKOB 1 PasfnnYHbIX TENITONCNONb3YOLNX YCTAaHOBOK;

e [lpogemMoHCTpupoBaTb WCNONb30BaHME (PaKTUYECKOrOo Hay4yHO-TEXHMYECKOro MaTepuana Kypca Aans
NCMOnb30BaHNA B NPaKTUYECKON AEATNBHOCTN.

1.3 Tpe6oBaHuA k npeaBapuTeNbHON NOAroTOBKe 0Gy4atloLlerocs:
MpenBapuTenbHas NOAroToBKa NnpeanonaraeT co3gaHne OCHOBbI AN hopMUPOBaHUS KOMMNETEHLUMI, yKasaHHbIX
B M. 2, MPW U3YYEHUN OUCLMMITUH:

|_|p06ﬂeMbI QHepro- wu pecypcoc6epe>|<eH|/|ﬂ B TennoaHepretTuke W OCHOBHble HanpaeleHuAa pa3BUTUA
TENJIO3HEPIeTUKN

Teopust NPUHATUSA PeLLEHU

OHeprocbeperatoLime TEXHONOMMM NpU NPON3BOACTBE INEKTPUYECKON N TEMNIOBOW SHEPrK
TennomaccoobMeHHbIe NMPOLECCHI CYLLKM U CYLUUIIbHbIE YCTAHOBKM

MoBblweHe ahHEKTUBHOCTN CUCTEM LIEHTPANM30BAHHOIO TEMSIOCHA0XeHUS

MaTtemaTtnyeckoe MoaenupoBaHme paboynx NpoLECCOB B TEMMOIHEPrEeTUHECKMX YCTAHOBKaX
TennomaccoobmeHHoe obopyanoBaHne TAC n ASC

OHepreTMyeckmne yCTaHOBKM BbICOKON 3h(DEKTUBHOCTM B MPOU3BOACTBE SFIEKTPUUECKON U TEMNOBON 3HEPrUn
TennoTexHonornyeckoe 06opyaoBaHME NMPOMbILLIIEHHBIX NPEANPUSATAIA

2 KOMNETEHUMN OBYYAIOLWWEIoCs, ®OPMUPYEMbBIE B PE3YJNIbTATE OCBOEHUA OUCLUMNNHDbI

MK-4.1: FoToB K 06ecneyeHnto 6ecnepeborHON paboThbl, NPaBUIIbLHOM IKCMIyaTauun, peMOHTa U MoAepHU3auumn
TenyIoMaccoobMeHHbIX YCTaHOBOK

3HaTb: KOHCTPYKUMU M CXEMbl MNOAKMYEHUST TENnnoobMeHHOro 060pyaoBaHWUsS; MPUPOAY TEMSIOMacCOOOMEHHbIX
MPOLECCOB, MPOTEKAKLLNX BHYTPU COOTBETCTBYIOLLMX YCTAHOBOK; METOAMKN KOHCTPYKTUBHOMO M NMOBEPOYHOIO PacyeToB;
3KCMNyaTauMOHHbIE N TEXHUKO-3KOHOMUYECKNE XapaKTEPUCTUKN TEXHUYECKUX CPEACTB A8 pekynepauni TennoThbl
YmMeTb: hopMynupoBaTb 3agaHns Ha pa3paboTKy peLleHunii Mo MOAEPHU3ALMM CYLLLECTBYHOLLMX CXEM M 060pya0BaHus;
NPOBOAUTL BapUaHTHblE TEXHUKO-3KOHOMUYECKME W TEXHUYEeCKMe pacyeTbl; MNpoBOAUTbL aHanm3d 3EeKTUBHbIX
TEXHUKO-3KOHOMMYECKUX PELLEHWUIA; OLEHMBATb TEXHWYECKOE COCTOsIHME OBOpyaoOBaHWUs, MPOrHO3MPOBaTb HAOEXHOCTb
ero paboTbl

BnageTb: HaBblkaMuM NPOBEOEHUS pacyeToB, METOAMKAMM WUCNbITaHMIA, NpaBUNaMm TEXHUYECKOW ISKChnyatauumn wu
3Konormyeckon 6e3onacHocTn




3 PE3YJIbTATblI OBYYEHUA NO ANCUUNNUHE

HanmeHoBaHue n cogepxaHue pasaenos,
TEM U Y4EBHbIX 3aHATUIA

Cemectp
(kypc gnsa 3A0)

KoHTakTHas
paboTa

Jlek.
(vachbl)

Mp.

(vachbl)

CP
(4achbl)

MHHoBaLU.

copmbl
3aHATUN

dopma
TeKyLLlero
KOHTpOS

Paspgen 1. PekynepaTuBHble annapaTbl U
Teopus pekynepaTMBHOro TennoobmeHa

Tema 1. Knaccudukaums pekynepaTmBHbIX
TEennoobMeHHbIX annapaToB

Ob6nactn npuMeHeHust TennoobMeHHUKOB.
Cnocobbl nepeHoca TENmoThl.
TennoHocuTenu n nx U3MKO-XMMUYeCcKune
ceonctBa. Cnocobbl  MHTEHcudmkaumm
TennoobmeHa.

nn

Tema 2.
TennoobmeHa
KoadhpuumneHTs! TEennonpoBOAHOCTH,
Tennootgaum u Tennonepedadn. MeTogbl
pacyéTta. YpaBHeHMe TennoBoro 6anaHca.
YpaBHeHMe pacxoda. TemnepaTypHbln
Hanop. Teopuss nopgobusi. OCHOBHblE
KpuTepuarnbHble ypaBHEHUS.

Teopuss  pekynepaTUBHOIO

nn

Pasgen 2. PekynepaTuBHble annapaTtbl U
YCTaHOBKM

Tema 3. KoHcTpykTOpCKUiA
pekynepaTUBHbIX TENI00OMEHHUKOB
Tennosown pacyér TENNOoBMEHHbIX
annapaTos. YpaBHeHve TennoBoro
GanaHca. KOHCTpyKUMOHHbIE MaTepwuarnbl.
AapoguHammnyeckmin U1 - ruapaBnnUYecKun
pac4yéThbl. Motepn  Hanopa. Bbibop
HarHeTaTens.

pacyéTr

nn

Tema 4, MoBepoYHbI

pekynepaTuBHbIX TENITO0OMEHHUKOB
OcHoBbI NMOBEPOYHOro pac4yéTa.
KoadhpuumneHT Tennonepegayn.
BapuaHTHble pacyéTbl NapOXUAOKOCTHLIX,
XWOKOCTHO- XWMOKOCTHbIX, ra30-rasoBsblX,
ra3o->KUAKOCTHbIX TEMNOOOMEHHUKOB.

pacyér

4,75

nn




Tema 5. Pac4yéT Ha npoYHOCTb

OnemeHThl, y3nbl U Aetanu TennoodMeHHUKOB.
KOHCTpYKUUWOHHBIE MaTepuanbl, nx gusndeckme
W NPOYHOCTHble XapakTepucTuku. OCHOBBI
pacyéTa Ha npo4yHocTb. MeToabl pacyéTta Ha
MPOYHOCTb MO NpendeSibHbIM HarnpsKeHNaM 1
npegenbHbIM Harpyskam. Pac4éTt Ha NpoYHOCTb
OTAENbHbIX 3IIEMEHTOB.

Pasgen 3. [TlloBblweHne 3dhdEeKTUBHOCTU
TennoobMeHHUKOB

nn

Tema 6. MeToabl MHTEeHCUMKaLnmn
TennoobmeHa

MeToabl OLIEHKMN 3HEepreTn4ecKon
3PEKTUBHOCTH TennoobmMeHHOro
obopyaoBaHus. Cnocobbl MOBbILLEHMS
acpbekTBHOCTM  TennoobmeHa.  Cnocobbl
opebpeHns NOBEPXHOCTU TeNNoobmeHa.

Tema 7. KoHcTpyupoBaHue TennoobMeHHbIX
annapaTtoB

OCHOBbI KOHCTPYMpOBaHus. HopMbl 1 MeToAabI
pac4yérta. KoHcTpympoBaHue OTAEenNbHbIX
aetanen, 311IEMEHTOB " 6nokos
TennoobmeHHoro  obopyaoBaHus. Bbibop
3anopHo-NpeaoxXpaHNTEeNsHON apmMartypebl.
O6Bsa3ska KOHTPOIbHO-U3MepUTENbHLIMU
npubopamu.

nn

Paspen 4, N3rotoBneHue, MOHTaX,
akcnnyaTaums ©  PEMOHT  TenroobMeHHOoro
obopynoBaHus

nn

Tema 8. MoHTax TennoodbMeHHOro
obopynoBaHus

OpraHnsauus CTponTENbHO-MOHTaXHbIX paboT.
MOHTaXHble MeXaHU3Mbl, WHCTPYMEHTbl U
npucnocobnenns. MNpuaska obopynoBaHUsA K
ceTam. [ycko-Hanago4Hble UCMNbITaHUS.

Tema 9. OkcnnyaTtauus " PEMOHT
TennoobmMeHHoro obopyaoBaHus

MpaBuna akcnnyatauun Ten00OMEHHMKOB.
Myckn n octaHoBbl. Cnocobbl, MexaHu3mbl 1
YyCTPONCTBA AN OYUCTKM TEeMnnooOMEHHMKOB.
Cucrembl nnaHoBO-NpeaynpeanTenbHbIX
pPeEMOHTOB. NnaHnpoBaHMe PEMOHTHbIX paboT.
OpraHu3aumss  pemMoOHTOB U CEPBUCHOrO
obcnyxumBaHus.

nn

WUtoro B cemecTpe (Ha kypce ansa 3A0)

nn

KoHcynbTauum 1 npoMexyTodHas attectaums
(3auer)

24

12

35,75

0,25

Bcero koHTakTHas paborta n CP no
AUcuUMNInHe

36,25

35,75




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 oueHUBaHUA

Kopn HanmeHoBaHue oLeHOYHOro
MokasaTenu oueHnBaHUA pe3ynbTaToB 06ydYeHus
KoMneTeHummn cpeacTea
MmeeT npepncraBneHne o nNpupoge TENoMacCooOMeHHbIX NMPOLEeCCOoB,
NPOTEKAIOLWMNX BHYTPU COOTBETCTBYHOLUMX YCTAHOBOK; KOHCTPYKLMSIX M
cxemax NoaKntoYeHns TennoobmeHHoro obopynoBaHus;
SKCNNyaTaUMOHHbIX W TEXHUKO-3KOHOMUYECKMX  XapaKTepUCTUKaX
TEXHUYECKUX CPeacTB AN pekynepaumm TennoThbl
CnocobeH opMynupoBaTh 3afaHusi Ha pa3paboTky PemeHMM no Bonpocs ans YCTHOTO
NK-4.1 MOLEPHU3aLMM CYLLECTBYIOLLMX CXEM W 0bopyLooBaHWs; NPOBOAUTb cobecenoBaHus. TecToBbie

BapuaHTHble TEXHUKO-3KOHOMUYECKUE U TEMMOTEXHUYECKME pacyeTbl;
NpoBOANTL aHanM3 3dEKTUBHOCTU TEXHUKO-3KOHOMUYECKMX peLLEHWI;
OLIEHMBATb TEXHUYECKOE COCTOsiHME 06OpyaoBaHUSl, MPOrHO3MPOBaTb
HaEeXHOCTb ero paboThbl

Bnageet MeTogukamu WCMbITaHMI TennoobmeHHoro obopynoBaews,
npasunamm TEXHNYECKOon akcnnyaTaumm " 3KOJTOrMYeCcKom
©es3onacHocTU

3agaHus.

5.1.2 Cuctema v Kputepmum oLeHNBaHUA

LLkana

Kputepum oueHnBaHns chopMMPOBAHHOCTM KOMMNETEHLIMN
YcTHOe cobecenoBaHue MucbMeHHas paboTa

OLleHNBaHus

MonHbIN, uWcYyepnbiBaOWNA OTBET, SIBHO
OEeMOHCTpupytoWwmin rnybokoe noHMMaHue

3auTteHo npegmeta wu rnybokyto apyavumio B | MpaBunbHble oTBETHI HAa 60% BONPOCOB

oLEeHnBaemMomn obnacTu. KpuTtudeckui
OpUrMHarnbHbIV NOAXOA K MaTepwuarny.

He 3a4teHo

O6yyatowmiica He WMeeT [0CTaTO4YHOro
YPOBHSI 3HAHWW, MMAOXO OpPUEHTUpPYyeTCs B
OCHOBHbIX MOHATUSAX, MfIOXO 3HaKOM C
OCHOBHOW NuTepaTypomn.

MpaBunbHbIe oTBETHI Ha MeHee 60% BOMNPOCOB.

5.2 TunoBsble KOHTPOJIbHbI€ 3a4aHNA UNTN UHbIe MaTepuanbl, Heob6xoaMMble ANA OLEHKU 3HaHUN, ymeHuﬁ,

HaBbIKOB

1 (unun) onbiTa AeATENbHOCTU

5.2.1 NepeyeHb KOHTPOSbHbLIX BONPOCOB

Ne n/n | dopmynmMpoBKM BONPOCOB
Cemectp 4

1 MpaBuna akcnnyaTaumMm n peMoHTa TenoobMeHHoro obopyaoBaHus. Mycku n octaHoBbl. CUCTEMbI NNIAHOBO-
npegynpeauTenbHbix peMoHToB. CepBucHoe obenyxmBaHue

2 Mycko-Hanago4Hble UCMbITaHWUA TENI00OMEHHOro 06opyAoBaHNUS

3 OpraHun3aumsi CTPOUTENbHO-MOHTaXHbIX paboT. MOHTaXXHblE MEXaHN3Mbl, MHCTPYMEHTbI U NPUCNOCObneHnst

4 06Bsi3ka TENNOOOMEHHUKOB KOHTPOSILHO-U3MEPUTENBHBIMU Npudopamu. Beibop 3anopHo-npeaoxpaHUTENbHOM
annapartypsbl

5 KoHcTpynpoBaHue oTAenbHbIX AeTanemn, anemMeHToB 1 6510koB TennioobmMeHHoOro o6opynoBaHms

6 OCHOBbI KOHCTPYMPOBAHUS U U3rOTOBMNEHUSI TEMNOOOMEHHOrO 060PYAOBaAHUS

7 Cnocobbl noBbILWeHUs adhdekTUBHOCTM TennoobMeHa

8 MeTogbl OLeHKM aHepreTuyeckon apPeKTUBHOCTN TENTOOOMEHHOrO 000OpPYLOBaHNS

9 PacyéTt Ha NpOYHOCTb OTAENbHLIX OTAENbHLIX  3NIEMEHTOB

10 MeToabl pac4éta Ha MPOYHOCTL MO NpeaesibHbIM HaMNPSHKEHUAM 1 NpeaeribHbIM Harpy3kam

11 OCHOBbI pacyéTta Ha NPOYHOCTb. ANEMEHTbI, Y3Mbl U AeTany TeNNooOMeHHNKOB. KOHCTPYKLMOHbIE MaTepuarnsl,
nx n3nYecKmne 1 NPOYHOCTHbIE XapaKTEPUCTUKN

12 BapuaHTHble pacyéTbl NAapOXNAKOCTHbIX, )KUOKOCTHO-KUOKOCTHbIX, ra30-ra3oBblX, ra30-XNOKOCTHbIX
TEeNnnoobMEHHMKOB

13 OCHOBbI MOBEPOYHOrO pacyéta TennooOMEHHNKOB.




KoHCTpyKTOpCKUI pacy€T TennooOMeHHbIX annapaToB. TennoBou, rmapaBnmyecknii U asapogmHamMnyeckmin

14 .
pac4yeThl

15 |Teopusi nogo6us. OCHOBHblE KpUTepUasibHble ypaBHEHNUS

16 |YpaBHeHue Tennosoro 6anaHca. YpaBHeHWe pacxoaa. TemnepaTypHbIid Hanop

17 MeTtoabl pac4éta TennoobMeHHbIX YCTaHOBOK

18 |Teopwusi pekynepaTtuBHOro TennoobmMeHa. KoadhuumeHTsl TeNNonpoBogHOCTH, TEMMOOTAAYN, Tennonepesayn

19 |O6nacTb NpyMeHeHUs pekynepaTUBHbIX TEMNOO6MEHHNKOB

20 TennoHocuTenu n nx OU3MKO-XMMNYECKME CBOMCTBA

21  |Cnocobbl nepeHoca TennoTsl. Knaccudmkaums TennoobMeHHbIX annapaTos

5.2.2 TunoBble TeCTOBbIe 3a4aHUSA

Mo cnocoby nepeaayun TennoTel TENNOOOMEHHbIE annapaTsl KnaccuduumupyoTesl criegytowm obpasom:
1. nogorpesaTtenu, UcnapuTenu, XoNoAUNbHUKK, Kanopudepsbl, paguaTops

2. pekynepaTuBHble (MTOBEPXHOCTHLIE), pEreHepPaTUBHbIE, CMECUTESbHbIE (KOHTAKTHbIE)

3. NapOXWOKOCTHbIE, ra3OXUAKOCTHbIE, KMAKOCTHO-KMAKOCTHbIE, ra3o-ra3oBble

4. BbiCOKOTEMMEPATYpPHbIE, CPEAHETEMMNEPATYPHbIE, KPUOTEHHbIE, HU3KOTEMMEPATYPHbIE

WpeanbHbI TennoHocuTenb JosmkeH obnagatb cnegyrwmnmm CbVI3VI‘-IeCKVIMVI CBONCTBaMMU:

1. HA3KasA NNIOTHOCTb, BSA3KOCTb, TennonpoBoAHOCTb, BblCOKaA TENNOEMKOCTb W TennoTa (ba30|30ro nepexoaa
2. BbICOKas MMAOTHOCTb, BSA3KOCTb, TEMMOTA dDa3OBOFO nepexoaa, HM3Kaa TensionpoBoAHOCTb U TENNOéMKOCTb
3. HM3Kas BA3KOCTb, TennonpoBoAHOCTb, BblCOKasA TENNOEMKOCTb, NNOTHOCTb U TennoTa d)a3OBOFO nepexopa

4. BbICOKas NNOTHOCTb,

5.2.3 TunoBble NPaKTUKO-OpUEeHTUPOBaHHbIE 3aAaHus (3agaym, Kemcbl)
He npegycmoTpeHo

5.3 MeToanuyeckne matepuanbl, onpeaenstolime npouenypbl oleHMBaHUA 3HaHUWA, YMEeHUI, BNaAeHU (HaBbIKOB
1 (MNK) NPaKTUYECKOro onbiTa AeATENIbHOCTH)

5.3.1 YcnoBusa gonycka o6y4arollerocs K NpoMexyTo4HoM aTrecTaumm 1 nopsaok NMUKBUAaLUM akageMnyeckomn
3a10MKEHHOCTH

[MpoBegeHe NPOMEXYTOYHON aTTecTauum pernameHTUPOBaHO foKanbHbIM HOpMaTMBHbIM aktom CII6IYMNTA
«[NonoxeHne o NpoBeAEHUN TEKYLLIETO KOHTPOMS YCNeBaeMOCTH U MPOMEXYTOYHOM aTTecTaumm obydaroLwmnxcs»

5.3.2 ®opma npoBeaeHUsi NPOMEXYTOYHOM aTTecTauum No gucumnimnHe

YcTHas X lMucbMeHHasn X KomnbloTepHoe TecTupoBaHue NHas

5.3.3 Ocob6eHHOCTU NpoBeAeHUs1 MPOMEXYTOYHOM aTTecTaumMm No gUCUUNIIMHe

BpeMﬂ Ha NoAroToBKYy K 3a4eTy 40 MuH, B 3TO BpeMA BXOOUT NOAroToBKa OoTBe€Ta Ha TeopeTunyeckme BonpocChbl n
TecTnpoBaHue.

6. YYHEBHO-METOAMYECKOE U UH®OPMALIMOHHOE OBECNEYEHWE OUCLUUNINHDbI
6.1 YuebHas nutepaTtypa

ABTOp | 3arnasue | MN3paTenbcTBO [oa nspaHus | Ccbinka
6.1.1 OcHoBHas y4yebGHas nuTepaTypa
B.A. CycrnoB [u gp.] |TennomaccoobmeHHoe M-Bo ob6pasoBaHus n http://www.nizrp.naro
obopynosaHne TOC u AJ3C| Haykm P®, CAGITYPI. — 2015 d.ru/metod/kpte/12.p
[TekcT]: yuebHOe nocobue CNG.: CM6IrTyPI df
A.H. WVBaHoB, B.H.[TennoobmeHHoe M-Bo obpasoBaHus n http://www.nizrp.naro
Benoycos, C.H.|o6opygoBaHve npegnpusatun Haykn PO, BLUT3 2016 d.ru/metod/kpte/18.p
CmopoamnH [TekcT]: yuebHoe nocobue crnerynta. — Cneé.: df
BWTS CMN6rynrta
l'y6bapesa B. B.,|TennomaccoobmeHHoe Benropoa: benropoackui http://www.iprbooksh
lNy6apes A. B. obopyaoBaHve npeanpusaTun rocy4apCTBEHHbIN op.ru/80447.html
TEXHOMOrM4ecKuni 2016
yHuBepcuteT um. B.I.
LWyxoea, 36C ACB




6.1.2 lononHuTenbHasa y4yebHasa nutepaTtypa

B.A. Cycrnos TennomaccoobmeH [Tekct].| M-Bo obpasoBaHusa U http://www.nizrp.naro
Y.1.: yuebHOe nocobue Hayku PO, BLUT3 2016 d.ru/metod/kpte/19.p
cneryntA. — Cre.: df
BWTS Crerynrta
B.A. Cycrnos TennomaccoobmeH [Tekct].| M-Bo obpasoBaHusa 1 http://www.nizrp.naro
Y.2.: yuebHOe nocobue Hayku PO, BLUT3 2017 d.ru/metod/kpte/20.p

crneryntpa. — Crie.:
BWT3 CNeryntan

df

6.2 NMepeuyeHb npodheccuoHanbHbIX 6a3 AaHHbIX U UHPOPMALMOHHO-CNPABOYHbIX CUCTEM

OnekTpoHHO-6nbnmoteyHas cuctema IPRbooks [QnektpoHHbin pecypc]. URL: http://www.iprbookshop.ru/

OnekTpoHHas 6ubnuoteka BLUT CIB MNYMTH [QnekTpoHHbIA pecypc].

URL: http://nizrp.narod.ru

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

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

Ayautopus OcHalleHune

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

YyebHas ayautopusi

CneumnanuavpoBaHHas mebenb, Aocka
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