MuUHHCTEPCTBO HayKH U BbIciiero oopasoBanus Poccuiickoii ®egepanuu

®dejepaibHOE rOCYJapCTBeHHOe 0K/ PKeTHOe 00pa30BaTe/IbHOE YUPEeXKAEHHE BbICIIEro
oOpa3oBaHus

«APKYTCKHU HAIITMOHAJ/TbHBIN CCJIEJJOBATE/IbCKUN TEXHUUYECKUN
YHUBEPCUTET»

CTpyKTypHOe mozpa3sziesieHre «DyIeKTPOCHa0XKeHHUs ¥ 3eKTpoTexXHUKH (140)»

YTBEPX/JEHA:
Ha 3ace/ilaHny Kadepbl 3/1eKTPOCHAOKeHUsI 1 37IeKTPOTEXHUKU
ITpotokos NelO ot 10 uronsa 2026 r.

Pabouas nporpaMma JHCLMILIMHBI

«HAYYHBIE OCHOBbI SHEPI'OCBEPEXXEHWA»

Harnpassienue: 13.04.02 DekTpo3HepreTvka u 3J1eKTPOTeXHUKA

OHepro3(eKTUBHOCTb, SHEPrOayAUT U yIIPaBJeHUe SHeproxo3siiCTBOM

Keamudukanus: Maructp

dopma 00yueHwUsI: OUHast

JloKyMeHT nojmnycaH MpoCcToi 3/1eKTPOHHOU JoKyMeHT nojnucaH NpoCTO 3/1eKTPOHHOU
TIO/ITUCHIO TIOJTIUCHIO

CocraBuTesb nporpaMmsl: JIykuHa I'anvHa YTBepaun u cornacosas: llakvpos Biagucnas
ByagumuposHa Anb6epToBru

[Jara nognucanus: 09.06.2026 Jara nognucanus: 10.06.2026

I'og Habopa — 2026

WpkyTtck, 2026 r.



1 IlepeyeHb IJIAHUPYEMBIX Ppe3y/IbTAaTOB O0yYeHHs MO JUCLHHUIUIAHE, COOTHECEHHBIX C
IUIAaHUPYEMbIMH pe3y/IbTaTaMHU 0CBOEHHs 00pa30BaTe/IbHOM MPOrPaMMbI

1.1 JAucrunimHa «HayuHble 0CHOBBI 3HeprocoepexeHusi» ofecreuyuBaer (hopMHUpOBaHUE
C/1ejyI0IUX KOMIIeTeHIHH C YUéTOM HH/IUKATOPOB HX JOCTI)KeHUSs

Kopa, HanMeHOBaHHe KOMITeTEeHIIUH

Kop uHANMKaTOpa KOMIIeTeHIUHI

[TK-1 CriocobeH caMOCTOSITe/TbHO TIPOBOAUTD U
OCYLL[eCTBJIITb PYKOBOZCTBO Hay4YHO-

5Hepro3hheKTUBHOCTH

IK-1.3
UCCIIeIoBaTe/IbCKUMK paboTamu 1 00/1a/jaTh METOIUKAMU
cOopa ¥ aHa/IM3a JaHHBIX
[TK-2 Criocob6eH 3KCITyaTUpOBaTh U BBIOMPATh
000py/I0BaHHE CUCTEM 3/I€KTPOCHA0KEHHS C YUETOM MK-2.1

1.2 B pe3yibTaTe 0CBOeHHs JUCIUIIHHBI Y 00yYaOIIMXCA AO/DKHBI ObITH C()OPMHUPOBAHBI

Kopg,
WHAUKATOpa

Cojpep)xaHue HHAUKATOpa

Pe3ynbTar 00yueHust

IIK-1.3

Bnazeet ¢pyHaMeHTanbHBIMU
3aKOHAMM 3JIEKTPOTeXHUKH,
TePMOJVUHAMUKY, MPUHLMIIAMH
MOCTPOEHHUsI MaTeMaTUueCKOu
MoJieny Ji71sl UCC1el0BaHus
TeXHOJIOTMYeCKOro mporjecca

3HaTh - MpoLeAlypy COCTaBIeHUs
KJIaCCUUeCKOro (TeryioBoro) u
TIOJTHOTO SHepreTUueckoro 6asaHCcoB
TIPOLIECCOB U yCTaHOBOK;

- CyIL[eCTBYIOLI1e METO/bI OLeHKH
TepMO/IMHAMUUeCKOW 3 PeKTUBHOCTU
TeXHUYECKUX CHUCTeM;

- MeTO/jbl UCCJIe/I0BaHUSI MTPOLIECCOB U
TeXHUYeCKUX 00beKTOB Pa3TMYHOTO
Ha3HaUeHUsl C L{e/IbI0 BbISIBI€HUS
pe3epBOB 3KOHOMUU SHEPrHMU.

YMeTsb - COCTaBUTh MaTepHasIbHbIN,
TETJIOBOM U SHepreTHyecKuii 6amaHChl
TeXHUYECKUX CUCTeM NPUMEHUTETbHO
K CBOel CrieLiasbHOCTH (TIPOLieCCoB
ripeoOpa30BaHusI U MTOTPeO/IeHUS
3Hepryu B CUCTeMax SHePreTUKU 1
3HeprocHabKeHusl);

- no106paTh uieanu3nupoBaHHBIN
aHaJIor mpoLiecca, paCCUYUTaTh
MUHUMaJIbHbIe 3aTpaThl SHEPTUU U
5KCEepruy, orpeeynTb 3HaUeH!s ero
SHepPreTUUeCcKOro U 3KCepreTuuecKoro
KIJI;

Bnapers criocobamu o1jeHKH

3¢ eKTUBHOCTH UCTIOb30BaHUS
SHepryuu B TEXHUUECKOW yCTaHOBKe
WA TEXHOJIOTMUeCKOM IpoLiecce U Ux
HeraTMBHOM BJIMSIHUM Ha

OKDYKaIoIIyI0 Cpejly.

IK-2.1

BrbinonHseT oTaenbHbIe paboThI 110
aHa/IM3y SHeproCcHa0)KeHuUsI

3HaTh - OCHOBHBIE MOHITHS 1 3aKOHBI
TepMOJAWHAMHWKHY U TeEPMOXHUMMHHA,
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YMeTb 1CI10/1b30BaTh 3aKOHBI
TepMOZMHAMUKHU TIPH PellIeHnH
TPAKTUYECKUX WHKEHEePHBIX 33/1ay;
BiiaieTh OCHOBHBIMY TIPUHLIUTIAMH
pa3pabOTKU 3HEprocOeperaroImx
nporpamm (OTpac/ieBbIX,
PErvMOoHaJ/IbHBIX, PeciTyO/IMKaHCKUX);

2 MecTo aucuunivHbl B cTpykTrype OOII

W3yuenne pucuuruiiHbl «HayuyHble OCHOBBI 3HeprocOepe>keHusi» 0a3upyeTcss Ha
pe3yJibTaTax OCBOEHUS C/1eYOLINX JUCLIATITMH/TIPAKTHK: «AJbTepHaTHBHAs
3/IEKTPOOHepreTUka», «HeTpafulIMOHHbBIE W  BO300OHOB/sieMble WCTOUHUKU  SHEPIUN»,
«CoBpeMeHHbIe TIPOOIEMBI 37IEKTPOSHEPTETUKA U JIEKTPOTEXHUKW», «TeHIeHIMU pa3BUTHS
3/IEKTPOTEXHUUECKOro 000py/j0BaHUsI B 3HepreTHke», «JDHeproayauT COC», «MeTtomosorus
CO3/1aHHsI UHTE/JIEKTYa/IbHbIX SHEPreTUUeCKHUX CUCTeM»

OucuunivHa SIBJISIETCS Tnipe/iLLeCTBYOLeM aJist JVCLIATITMH/TIPAKTHK:
«DHeprocOeperaroIye TeXHOJIOTHN», « YTIPaB/IeHHEe SHEPTOX035IHMCTBOM

3 O0BeM AUCIUILIMHbBI

O0beM AMCHMIIIHHBI cocTaBiisieT — 3 3ET

TPpya0eMKOCTh B aKaJeMHYeCKHX Yacax
. (OpuH akageMUuecKUil yac COOTBeTCTBYeET 45
Bup yueoHo# paboThI
MHHYTaM aCTPOHOMHYECKOT'0 yaca)
Bcero Cemectp Ne 2
OO6111asi TPYA0EMKOCTb AUCLUTITUHBI 108 108
AyIWTOpHBIE 3aHATHUSA, B TOM UKC/Ie: 26 26
JIEKITUU 13 13
nabopaTopHbIe pabOThI 0 0
MpaKTUYeCKHe/CeMUHAPCKUE 3aHSITHUS 13 13
CamocrosiTenbHasi pabora (B T.4. 46 46
KYpPCOBOe MPOeKTUPOBaHKe)
TpyZ0eMKOCTb IPOMEXKYTOUHOM 36 36
aTTecTaluuu
Bu mpomMe>KyTOUHOM aTTecTalyuu
(UTOroBOrO KOHTPOJIS TI0 JUCLIUTI/IHE) JK3AMEH SK3AMEH

4 CTpyKTypa U cojiep>KaHue JUCLUII/INHbBI
4.1 CBojHbIe JaHHBIE M0 COAEPIKAHUIO AUCLHMILIUHBI

Cemectp Ne 2

Ne HaumeHoBaHnue HEKLII/II/IBHABI KOHT?; HOE pa60T112113 (CEM) CPC dopma
/i pa3jesa u TeMbl Kom Kom Kol Kon. TeKyI1[ero
AMCHHILTHHDE Ne UYac. Ne UYac. Ne UYac. Ne UYac. KORTPOJI
1 2 3 4 5 6 7 8 9 10 11
OCHOBHEI® 1, 2, 5 2,5 4 1,2 12 AypvipoBan
TIOHSITHSA U 3aKOHBI 3 e
TEePMO U




3JIEKTPOAWMHAMUKHU

DHepreTuyecKue
6a/IaHCEI
TeXHUYECKHUX
CHUCTEM

45 | 4

AypupoBaH
ve

Amnanus
TepMOAWHAMUYECK
ol u
3/IeKTPOJUHAMUYE
CKOM 6,7 4
3¢ deKTUBHOCTU
MPOLIECCOB
npeobpa3oBaHust
SHepruut

1,3,

—_
N

22

AypupoBan
ue

IIpomesxyTouHas
aTTecTalys

36

JK3aMeH

Bcero 13

13 82

4.2 KpaTkoe coep)xaHue pa3fie/ioB U TeM 3aHATUHM

Cemectp Ne 2

Ne Tema Kpartkoe copep:xaHnue
1 OcCHOBHBIE NIOHATHUS U TepMo U 3/1eKTpoAHaMUUecKast CUCTeMa U MpoLiecc.
3aKOHBI TEPMO U YcranoBnenue rpanul; cucreM. OCHOBHBIE 3aKOHBI
3/1eKTPOIMHAMUKU TePMOJWHAMUKU U 371eKTPOAUHAMUKHI
MakcumasnbHast 1 MUHUMasibHast pabota. [loasTre
5KCEepruu, 3KcepreTnyeckrii Mmetof. OCHOBHbIE
TIOHATHS U 3aKOHBI TEPMOXUMUU. XUMHAYeCKast
SHeprusi U SKCeprus BelecTB
2 OHepreTuyeckue MertouvKa cOCTaB/IeHUs TeIJIOBOI'O U IOJIHOI'O
6asaHChl TEXHUYECKUX JHepreTUuUecKoro 6asaHcoB 0ObeKTa
CUCTEeM [Moka3arenu TepMoguHaMUueCKoi 3QGeKTHBHOCTU
niporiecca. MUHMUMaIbHO HEOOXOJUMBbIe U
ripefie/ibHbIe (TeopeTUYeCcKyre) 3aTpaThl
SHEeprun/3KCepruu Ha ero peaansalyio
TeopeTuecknii NOTeHLIMAI U pe3epBbl
sHeprocOepexeHust
3 Ananus AmnHanu3 notepb KCEPrUM TIPU TeIyIooOMeHe.
TepMO/IMHaMUUeCKOU U TepMoguHaMUYeCKUI aHa/IU3 U OLleHKa
3/1eKTPOIMHAMUYEeCKOU 3¢ peKTUBHOCTH NTAPOBOr'0 KOTJIA.
3(PeKTUBHOCTU AHanus noTeps IpU 1epezade 3J1eKTPOSHEPIUU.
TIPOLIeCCOB Amnanmu3 crcteM 371eKTpoCcHabkeHuUs1, ToTpeOuTeneit
npeobpa3oBaHusi SHEPTUM | 371eKTPUUYEeCKON SHEPrUH.
OrjeHkKa 5HepreTU4eckoro u skcepreruueckoro KIT
TeT/I0BbIX 3yieKTpocTaHumi, ['3C, ADC

4.3 IlepeueHb /1abOpPaTOPHBIX PadoT

JIabopaTopHbIX paboT He TIPeyCMOTPEHO
4.4 IlepeyeHb NPaKTHUYECKHX 3aHATUHN

Cemectp Ne 2




. Koi-Bo akajeMuueckux

Ne Tembl NpaKTHUeCKHX (CeMHUHAPCKHX) 3aHATHI 4aCOB

1 HOPMATHBHO-IIPABOBA{ FA3A B )
OBJIACTU SHEPI'OCBEPEXEHUA

9 TorIMBHO-3HEPreTUUeCKU pecypc. Y CJIOBHOe ’
TOTJIMBO

3 OHepreTryeckoe 00c/eloBaHre 00bEKTa 2

4 PacueT rofijoBbIX pacxo/I0B 3HEPTUU U TETIOTHI 2
PacueT noka3saresieii pexxrMa paboThl TeJIOBbIX

5 N 2
snekTpoctaniyi (TIII)

6 Pacyet noTeps MOL[HOCTH U SHEPTUU B 3
JIEKTPUUECKUX CETSAX U 3JIeKTPO00OPY/I0BaHUH

4.5 CamocTrosTeTbHasA padora

Cemectp Ne 2

Ne Bup CPC Koi-Bo akapeMuueckux
4acoB
1 BbInonHeHre MMCbMEHHBIX TBOPUECKUX padboT 18
(rceM, mokaznoB, coobuienuii, JCCE)
5 BbInonHeHre TpPeHUPOBOUHBIX U 00YUarOIIUX 18
TeCTOB
3 WTorossiii TecT 4
4 [ToaroroBka K IpakTUYECKUM 3aHSITHUAM 6

B xofie npoBeieHNs 3aHSITUI 110 JUCLUIUIMHE UCIIO/Ib3YIOTCS C/leyIollIie UHTePaKTUBHbIe
MeTOZbI 00yUYeHusI: IUCKYCCHUsT

5 ITepeueHb yueOHO-MeTOJUUECKOT0 00ecrieyeHUus1 JUCHUILTHHBI
5.1 MeToanuecKHe yKa3aHHs /I 00yUaIOMUXCA M0 OCBOEHHIO JUCIUILTHHBI
5.1.1 MeToauueckue yKa3aHHus /i 00yUYarOIUXCA M0 MPAKTHYECKHUM 3aHSATHAM

Kys#nerjos F0.B. ®énoposa C.B. SHeprocbeperaroiijiie TeXHOIOTUN Y MEPOTIPUSI-THSI B CICTEMAax
sHeprocOepexxenus. YuebHoe nmocobue. Ekatepunoypr: ¥YpO PAH, 2008. 356 ¢

5.1.2 MeToguuecKue yKa3aHUsl /IS 00y4aroIUXCs 10 CaMOCTOSITe/IbHOM padoTe:

1.Ky3neroB FO.B. ®énoposa C.B. SHeprocOeperatolijyie TeXHOJOTHUUA U MEPOTIPUSATHS B
cucTeMax 3Heprocbepexenus. YuebHoe nocobue. Ekarepunoypr: YpO PAH, 2008. 356 ¢
2.Jlykuna I'.B., Borgapenko C.M. DHeprocbeperaroiiye TeXHOIOTHHU: TPAKTUKYM. - VIDKYTCK :
N3p-80 UPHUTY, 2022. - 4.1. -128c.; Y.2.-118 c.

6 @DoHJ OLEHOUHBIX CPEACTB A/l KOHTPOJIA TeKylleill ycrneBaeMOCTM W TPOBe/eHHUsI
MPOME)XyTOUHOM aTTeCTallu M0 AUCIUIIITHHE

6.1 OreHoYHbIe CpeCTBA A/ NPOBeAeHUsA TeKyILero KOHTPOJIs
6.1.1 cemecTp 2 | AyaupoBaHue

Omnucanue npoueypsl.



[TpoBepKa OCTAaTOUHBIX 3HAHUH T10 TIPEIBIAYIIM CMEKHBIM JIUCLIMIIMHAM B BHZI€ YCTHOTO
cobeceZioBaHUs CO BCeMU 00YUarOI{UMUCS.

KpuTepun oneHUBaHus.

«3auTeHo» - pe3y/bTaTbl 00yUeHHs] COOTBETCTBYIOT OCHOBHBIM TPeOOBaHUSIM
«He 3auteHO» - pe3y/bTaThl 00yUueHHsI He COOTBETCTBYIOT OCHOBHBIM TPeOOBaHHUSAM, OOJIbIIIast

UYaCTb MaTe€pHa/id HE YCBOE€HA

6.2 OueHouHbIe Cpe/ICTBA /I/I MPOBe/[eHHs TPOMEeXyTOUHOU aTTecTaluu

6.2.1 Kpurepun wu cpeacrBa (MeTo/bl) OLEHMBAHUA WHJUKATOPOB [OCTH)KEHUS
KOMIIeTeHI[UHM B PaMKaX MPOMe)XyTOUHOM aTTecTaluu

NupukaTop JoCcTHXKeHHs
KOMIIeTeHI[UHU

Kputepum oneHuBaHus

CpeactBa
(MeToapBI)
OLleHMBaHMA
NMPOMeXXyTOUYHOH
arTecTaluu

[K-1.3

3HaeT:
- npoLielypy COCTaBJIeHUS
KJ/IaCCUYeCKOro (TerioBOro) M IOJIHOTO
JHEpreTHYecKoro HanmaHCoOB MPOLECCOB U
yCTaHOBOK;

- CYLIEeCTBYIOLIMe MeTO/bl  OLIeHKU
TePMOJAUHAMUUeCKON  3((PeKTUBHOCTH
TeXHUYECKHUX CHUCTeM;
- MeTO/[bl WCC/Ie[JOBaHUSI TIPOLIECCOB U
TEXHUUECKUX  OOBEKTOB  pa3M4YHOTO
HasHaueHUsi C  1eJibl0  BBIsIBJIEHUS
pe3epBOB 5KOHOMUHU SHepruu.
yMeerT:

- COCTaBUTb MaTepuasbHbIM, TEJIOBOU U
JHepreTUuecKrii 0OanaHChl TeXHUUECKUX
cucTemM

MIPUMEHUTETbHO K CBOEH CreluajbHOCTH
(mponeccoB npeoOpa3oBaHust u
notpebseHUs SHEPrMd B CUCTeMax
JHEPreTHKM W 3HeprocHabxeHUs);
- mofobpaThk Wean3UpPOBAHHBIA aHAIOT
rpoliecca, paccuMTaTb MHUHHUMasbHbIe
3aTparhl JHepruu U 9KCepruy,
orpe/ie/IiTh 3HayeHust ero
HEepPreTUUecKoro U 9SKCepreTuueckoro
KI1J;

BJIafleeT:

- crocobamMu OIeHKH 3P HEeKTUBHOCTH
WCTIO/Ib30BaHUSI SHEPTUU B TEXHUUECKOM
yCTaHOBKE WM  TEeXHOJIOTUUeCKOM
rpoliecce ¥ WX HeraTWBHOM BJ/IMSIHUM Ha

OKDY>KaroIIYIO Cpefiy.

YcTHOoe
cobecesioBaHre 10
TEOpPeTUUYECKUM
BOTIPOCaM U
3aIumra
KOHTPOJILHOU
paboThI

IK-2.1

3HaeT:
- OCHOBHEIE TTOHATHA n 3dKOHBI

YcTHOE
cobecesioBaHUe TI0
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TePMO/ITUHAMUKH u TEPMOXUMHUH; | TEOPETUUECKUM
yMeer: BOIIPOCaM

- WCTIOJTh30BaTh 3aKOHBI TEPMOJUHAMUKH | 3al[UTa

TIpu pelleHrun MPAKTUUECKUX | KOHTPOJIbHOMN
WH)KEHEPHBIX 3ajau; | paboThI
B/IAJIETET:

- OCHOBHBIMHU TIPUHIIMITIAMH pa3pabOTKH
3HeprocOeperaromx TIporpaMm

(oTpacneBbIX, PEeruoHa/bHBIX,
pecnyO/IMKaHCKHX);

6.2.2 TunoBble OI|eHOUYHbIE CPeACTBA MPOME)XXYTOYHOM aTTecTaliu

6.2.2.1 Cemectp 2, TumnoBble OLleHOYHBbIE CPeACTBA /ISl IPOBe/JeHUs K3aMeHa 110

JUCIUILUTHHE

6.2.2.1.1 Onucanue npoueaypsl

OK3aMeH MpoxouT B (hopmaTe cobece/[0OBaHMS CO CTyIeHTOM. K 3K3amMeHy [1OMyCKaroTCst
oOyuatoliyie, KOTOpbIe BBITIOJHUIU BCe TabopaTOpHBIe U MpakTHueckre paboTsl. OLieHUBaeTcst
TIOHMMaHWe TIPOUIeHHOT0 MaTepuasa. OrjeHKa MPOU3BOAUTCS 10 MATHOA/UTLHOM I1Kase. B
CJ/lyuae HeBBITIOTHeHUsI KpUTePHsT OL|eHUBaHKWsI Ha3HauaeTcsl fiata repecjaud, Ho He 6oree 2 pa3s
C MOC/IeIyIOIIUM OMPOCOM T0 BCEM TeMaM AUCLIUTLTUHBI.

IIprimep 3aaHus:

1. TloHsATHE TepMOIUHAMUYECKOU CUCTEMBI, KTaCcCU(PUKAIUS TePMOJUHAMUUYECKUX CUCTEM.
2. ITonstue suTponuu. ®opMy/IMpOBKa 2-T0 3aKOHa TePMOJAUHAMUKY C UCII0/Ib30BaHUeM

TMOHATHA SHTPOIINA.

3. AHanu3 sHeprobasaHca, 3a/lauM, perraeMble Ha ero ocHOBe. OCHOBHBIE HEZJOCTAaTKH

TeIJIOBOro OasaHca.

4. OnpefieneHre TepMOMeXaHUUECKOW SHEPTUU U S9KCEpPTrUH.
5. TeopeTHueckuii IOTEHIWA/ U Pe3ePBbI SHEProcOepeKeHus

6.2.2.1.2 Kputepum onleHUBaHUSA

OTBEeThI Ha BOMPOCHI
TIPU pellieHnn
3a7iay 10 TeMam.
PatioHansHO
MPUMEHSIET
W3yYeHHbIE METO/IbI
pacueTta ¢
MO/IPOOHBIM
000CHOBaHHEM

OTBEeTHI Ha BOTIPOCHI
TIPU peLleHnH
3a/iau 1o TeMaM.
ParronansHO
TpYMeHsieT
W3yUeHHbIE METO/IbI
pacyeta, HO He
yBepeH NpU
pelleHUH 3a/au.

pelleHuH 3a4a4 1o
BCEM TeMaM.
IIpumensier

V3y4YeHHbIe MeTO/bl
pacyeta, HO He

YBEepeH IpPU pelleHnr

3agau. He maer
apryMeHTHPOBaHHbBIN
OTBeT.

Y noBnerBopure/bH
O1/1u4HO Xopomo A o P HeypoBiieTBopuTe/1IbHO
OO6yuatomumiicst OO6yuatomumiics OO6yuarormiics OO6yuarormiics He
YeTKO YeTKO (opMynupyeT OTBeTHI | BJaZieeT 3HaHUSIMU 110
dbopmynupyet dbopmynupyet Ha BOIPOCHI TIPU npeameTty. He moxxet

c(hopMynMpoBaTh
OTBeThI Ha BOIIPOCHI ITPU
pelLieHuu 3ajady 1o
TeMaM. He nipumensier
W3yUYeHHbIE METO/bI
pacueTa Mpy pelieHUH
3agau. He maet
apryMeHTHPOBaHHOIO
OTBeTa.




pelleHus MpU Haer
pellleHny 3a/lau. | apryMeHTHPOBaHHBI
[aeT nosiHbIM U OTBET.
apryMeHTHPOBaHHbI
Y OTBeT.
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