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1. OOue cBeaeHus 0 JUCHUILIMHE (MOTYJIE).

Lenpr0 mnpenonaBaHus IUCLHUIUIMHBL SBJISIETCA OCBOCHHE CTYJIECHTAMH
METOJIOB TMPOCKTUPOBAHUS W HKCIUTyaTallMM PEICUHBIX 3alUT SJICKTPUUECKUX
YKEJIE3HBIX JOPOT U MPOMBIIIJIEHHBIX 3JIEKTPOYCTAaHOBOK.

3agauu JIUCIUTUINHBI:

-M3yunth TexHHUUYECKHEe TpeOOBaHUSA K HJIEKTPUUYECKUM 3allluTaM st
KOHKPETHBIX OOBEKTOB.

-Y CBOUTbH NPUHLMIBI IOCTPOEHUS 3aAIIUT.

-CopmupoBaTh HaBBIKM pacuéTa CHUCTEM peJeHHON 3alluThl ¢ Y4ETOM
COBPEMEHHBIX TPEOOBaHUM.

-OCBOUTH METOJIbI aHAJIM3a U MOJICIMPOBAHUS PA0OThl MHTEIJIEKTYaIbHbBIX
3aIIUT.

2. [Inanupyembie pe3ynbTaThl 00YYEHHS IO TUCHUILIINHE (MOYJIIO).

[lepeuenb (GopMUpPYEMBIX pe3yJbTAaTOB OCBOCHUS 00pa3oBaTEIbHOMU
porpamMmsbl (KOMIIETEHLIUI) B pe3ysbTaTe 00y4eHUs 10 AUCHUILINHE (MOIYIIO):

IIK-1 - CroocoOeH OCylecTBIATh ONEPaTUBHOE, MPOU3BOIACTBEHHO-
TEXHOJIOTUYECKOe u OpraHU3aIMOHHO-Y)KOHOMHYECKOE yVIPaBJICHHUE
DHEPTOCHAOKCHHEM TPEANPUITHS, ONTUMHU3AIMIO PadOTHl JHEPTETHUYECCKOTO
000pyIOBaHUS W PEKUMOB TPOU3BOJICTBA W TIOTPEOJICHHUS DIICKTPOIHEPTUH C
HCITOJIb30BaHNEM aBTOMATU3HPOBAHHBIX CHCTEM.

OO0yueHnue 1Mo JUCIUIUTHHE (MOTYJIII0) MPEIOIaraeT, 4To M0 ero pe3yabTaTaM
oOyyarommuiicst Oyier:

3HaTh:

OCHOBHBIC TIOHATHA W TPUHLMIBI TMOCTPOCHUS PEICHHOW 3alluThI,
CTPYKTYpPHBIC U YIPOIIEHHBIC TPUHIUMHATBHBIE CXEMbI OCHOBHBIX THUIIOB CHCTEM
P3

YMmeTh:

MIPUMEHSTh D3JEKTPOMEXAHUYECKHE, IJIEKTPOHHBIE W MHUKPOIPOIIECCOPHBIC
cpeactBa P3A 171 KOHTPOJISI 3HAaYCHUH AJIEKTPUUYECKUX BEIUYHH C 11EJIbIO 3aIUThI
AICKTPOIHEPTETUICCKUX OOBEKTOB

Baanern:
METO/IaMHU HACTPOMKH JIEKTPOHHBIX U PEIECUHO-KOHTAKTHBIMU 3AIIIUT.

3. O6beM AUCIUTLIUHBI (MOIYJIs).



3.1. O0mas TpyA0eMKOCTb JUCHUILIUHBI (MOYJIA).

OO6mast TpyIOEMKOCTh AUCIHUIUIMHBI (MOIyJsA) coctaBisieT S5 3.e. (180
aKaJeMHYEeCKuX Jaca(oB).

3.2. OOwveM mucuuriMHbl (MOAynsi) B (OpMe KOHTAKTHOM pPaOOTHI
oOyJaromuxcsi C  MeJarorM4ecKuMM  paboTHUKaMu ®W  (WIM)  JIMIIAMH,
MIPUBJIEKAEMBIMU K peain3aiuy 00pa30oBaTeIbHON MPOTpaMMbl Ha UHBIX YCIIOBHSIX,
IIPU MTPOBEICHUH YICOHBIX 3aHATHH:

KomnuectBo yacos

Tun yaeOHBIX 3aHATHI
Bcero | Cemectp Ne7

KonrtaktHas paboTa mpu npoBeeHIH yUeOHBIX 3aHATHH (BCETO): 64 64
B ToMm gmncne:

3aHATHUS JEKIIMOHHOTO THUIIa 32 32
3aHATUSA CEMUHAPCKOTO TUMA 32 32

3.3. O0beM auCHUIUIMHBI (MOIyYJisi) B (OpME CaMOCTOSITENIbHONW padOThI
oOydarormuxcsi, a Takke B (opMe KOHTAKTHOM paboOThl OOydYaroMIMXCA C
nearoruaeckuMu paboTHUKAMHU U (WIIH) JIUIIAMU, PUBJIEKAEMBIMH K peau3aiiu
o0pa3oBaTeNpHON MpOTrpaMMbl HAa HWHBIX YCIOBHUSX, TMPH TPOBEIACHUU
MIPOMEKYTOUHOM aTTecTaluu coctapiiser 116 akagemuyeckux yaca (0B).

3.4. ITpu oOy4eHnH 0 UHAUBUAYATbHOMY YYEOHOMY IIJIaHY, B TOM YHCJIE IPU
YCKOPEHHOM 00Yy4YeHUH, 00BEM JAUCITUIUIMHBI (MOMIYJISI) MOXKET OBITh peaii30BaH
MOJIHOCTBIO B (DOpME CaMOCTOSITENIbHON pabOThl 00yJaronuxcs, a Takke B hopme
KOHTAaKTHOW PabOThl OOYYaIOIIUXCSl C MEAAroruuecCKUMU paOOTHUKaMHU U (WIIH)
JUIAMU, TIPUBIIEKAEMBIMH K peaIM3allii 00pa30BaTEILHOM MPOrpaMMbl Ha MHBIX
YCIIOBUSIX, TP MPOBEICHNUN TIPOMEKYTOUHOM aTTECTAIIHH.

4. ConepxaHue JUCUUTUIUHBI (MOIYJIA).

4.1. 3aHsaTHs JISKIIUOHHOTO THUIIA.

/ Temaruka JIEKIIUOHHBIX 3aHATHH / KpaTKO€ COACPIKAHUC
/11

1 |OOmuuee NOHATHS O PEJICHHOM 3aIIuTe

Hasnauenue peeiinoii 3amunTsl. [ToBpexeHns B aseKTpoycraHoBKax. HHeHOpManbHbIe pesKUMBI paboThI
aneKTpuueckux cetell. TpeboBanus k peseitHoii 3amure. CeJIeKTUBHOCTh, OBICTPOACHCTBHE,
qyBCTBHUTEIBHOCTb U HAIE)KHOCTh J€ICTBUS penedHoN 3amuThl. [IpenMyIecTBa 3MeKTPOHHBIX 3aIIUT
nepes 3alUTaMu pesleifHO-KOHTaKTHBIMU.

CTpyKTypHBIE 4aCTH ¥ OCHOBHBIE DJIEMEHTHI pelieiiHOM 3amuThl: CTPYKpypHas cxeMa peIeiHOHN 3aIuThI.
OnemenTHbIe 6a3bl. Bub! pese u n300pakeHNe UX Ha YepTekax. VICTOUHUKH U CXEMBI ONIEPAaTUBHOTO

TOKa.




Temaruka NTEKIIMOHHBIX 3aHATHH / KPaTKOE COJEpIKAaHUE

[IpuHIHUIIBI TOCTPOEHUS U3MEPUTEIIBHBIN U JIOTHYECKUX OPTaHOB PEJIICUHON 3aILUTHI.
OCHOBHBIE TUIIBI JIEKTPOMEXAHUUECKUX U HHAYKIMOHHBIX pelle.

[Npunimn qedcTBUS 3IEKTPOMAarHUTHBIX pelle ToKa U HanpshkeHus. Pene Bpemenu. MuHaykiuoHHoe pese
HampaBleHus MoIHOCTH. Pene conporuBnenus. OCHOBHbIE XapaKTEPUCTUKU U KOHCTPYKTHBHbIE
ocoOeHHOCTH 3THX peite. IIpoMexyTouHbIe U yKa3aTeIbHbIE Pelle.

W3mepuTenbHble OpraHbl Ha IOIYIPOBOJHUKOBOM 3JIEMEHTHOM Oa3e. I3MepuTenbHble Opransl Ha
MOTYTIPOBOJHUKOBOI 3JIEMEHTHOH 0a3e. AHATIOTOBBIE MUKPOCXEMBI, HCTIONIB3yEMBIC IS TIOCTPOCHUS
(hyHKIIHOHATBHBIX JIEMEHTOB H3MEPUTEIBHBIX OpraHOB. OCHOBHBIE CXEMBI BKJIIOUEHHS ONICPAIMOHHBIX
YCHIIUTENEH, HCIIONB3yEeMbIC B YCTPOICTBAX peneiftHbIX 3amuT. [IpocTeiinme (pyHKIHOHAIBHEBIC SIIEMEHTEI
Ha OTIEPAIIMOHHBIX yCHIINTENX. I3MepuTenbHble OpraHbl Ha HHTETPaIbHBIX MUKPOCXEMaX.

TpancdopmaTopsl TOKa U UX TOTPEITHOCTH.
TumoBsie CXeMbI COEIUHEHHS 0OMOTOK TpaHCHOPMATOPOB TOKA H 0OMOTOK perie.
CDI/IJ'II)TpI)I CUMMCTPUYHBIX COCTABJIAIOUINX TOKOB.

ToxkoBbie 3allNUThI.
MaxkcumanbHas TOKOBas 3aliuTa, TOKOBAad OTCCYKA, TOKOBAsA HAIIpAaBJICHHAA 3alllUTa. 3ammuTel OT KOPOTKHUX
3aMBIKaHHM Ha 36MJIIO B CETH C FHyXOSaBeMJ’IeHHOﬁ HeﬁTpaan.

Juddepennnanbabpie, BLICOKOYAaCTOTHBIE U AUCTAHIIMOHHBIE 3aIUTHI.

[IpuHIMD neicTBysA, 0071aCTh MPUMEHEHHMS U OLICHKA AN depeHINATBHBIX,
BBICOKOYACTOTHBIX. /| IMCTAaHI[OHHBIE 3alUThl. XapaKTEePHUCTHKH CpabaTHIBAHUS peJie COMPOTHBICHHUS.
[IpononbHas quddepeHImanbHas 3auTa JHHHH.

[puHiwn AeicTBUS NPo0IbHOM nuddepeHnuanproii 3amuTtel. Toku Hebananca B auddepeHnaibHbIX
3amuTax. TokoBas nonepeuHas audepeHuaibHas 3auTa JMHUH.

MepTBas 30Ha 3amuThl. HanpapneHHas nonepeynas auddepeHiuanbHas 3aimra JMHUH.

3amuTa CHHXpOHHBIX T€HEPAaTOPOB, JIEKTPOJIBUraTeNel, TpaHCPOopMaTOpOB
DJnekTpudecKas cxema TpaHchopmaropa. Y CIIOBHEIE 0003HaUEHHS TPaHC(HOPMATOPOB Ha cxemax. Cxema
3aMernieHus Tpanchopmaropa. Bextopras nuarpamma tpancopmaropa. Cxema coeTUHEHUS
TpaHC(HOPMATOPOB M BTOPHYHON HATPY3KU. DIIEKTpUIECcKas cxeMa TpaHchopMmaTropa HanpsbkeHus. Cxema
COeMHEHHUS] 0OMOTOK TpaHchopmaTopa.

3aH_II/ITI>I, HCIIOJIB3YECMbBIC B TATOBLIX CCTAX IIECPEMECHHOI'O U ITIOCTOSIHHOI'O TOKA.
OCOOEHHOCTH OCYIIECTBIICHHS 3AIUTHI TATOBBIX CETEH OT TOKOB KOPOTKOTO 3aMBIKAHMSI.

Hcrounnkn onepaTuBHOIO TOKA.

Cxema coeuHeHHUS 00MOTOK TpaHchopmaTopa. McTodHuKHM onepaTHBHOTO Toka. OniepaTHBHEIA TOK C
HCIIOJIE30BAaHUEM aKKyMYJISITOpHOU Oatapen. [IpuHIMNIaIpHAS cXeMa 3apsSaHO-TIOA3apsIHOTO arperara.
IpuanunuansHas cxema 010koB nutanus Tama bI1T-1002 u BIIT-1002. Cxema BKIFOUYEHUS OJIOKOB
MUTAHUS TSI THAWBHAYATBHOTO TUTAHUS 3AIMUTHI M IETICH yIIPaBICHUs CUIOBOTO
TpancopmaTopa.Kimaccndukanuro ycTpoiCTB peleitHON 3aluThI.

4.2. 3aHATHS CEMUHAPCKOTO THUIIA.

[IpakTrueckue 3aHATHS

/o

Tematuka MPAKTUYCCKUX 3aHSATHII/ KpaTKO€ COACPIKAHUC

PacureT TOKOB KOPOTKOI'O 3aMbIKaHUS HA IMAHAX TAT! OBOH IIOACTAaHIIMHM U ITOCTAa
CCKIUOHUPOBAHUA

TokoBble 1eny, o0pa3yoiye y3el, B KOTOPOM COSUHSIOTCS Bce TOKH (pa3. CxeMa onepaTuBHBIX IETIeH.
BexTopHas nuarpamMma, oka3blBarolasi COOTHOIIEHUS MEXAY HAIPSKEHUEM U TOKOM HYJIEBOU
nociaenosarensHoctu npu K3 Ha 3emiro.




Temarnka MpakTUYECKUX 3aHITHI/KPATKOE COJIEPKaHUE

HccnenoBanne MakCUMalIbHO TOKOBOM 3aIIUTEL U TOKOBOM OTCEYKH.

CXGMa Tp?XCTyHeH‘-IaTOﬁ MaKCHUMaJIbHO-TOKOBOU 3allUTHhI. KapTa CEJIEKTUBHOCTU MaKCUMaIbHO-TOKOBOM
3alUThI. CXGMa MaKCUMaJILHO-TOKOBOH 3alIUTHI C PA3JACIICHUCM TpeTbeﬁ CTYIICHU. CXCMa MaKCHUMaJIbHO-
TOKOBOI 3alUThI HCCI/IMMeTpH‘{Hoﬁ CUCTEMbI BEKTOPOB TOKOB. CXGMa MaKCHUMaJILHO-TOKOBOH 3alIUTHI C
6J'IOKI/IPOBK0171 IO HAIPAKCHUIO. CXGMa MaKCUMaJIbHO-TOKOBOM 3alIUThI C IBYXCTOPOHHUM IMUTAHUCM
l'IOTpe6PITeJ'[eI7L CXGMa MaKCHUMaJILHO-TOKOBOI 3alIUTHI C KOHTPOJIEM HallpaBJICHHUA MOIIIHOCTH.

HccnenoBanre TOKOBOM HAIIPaBJICHHOM 3aILUTHI.

Pene Bpemenu. Ilpomexyrounoe pene. KoHCTpyKIUs cUrHanbHbIX pene. ToKoBas 4acTh CXEMBbI
tpexcrynendaroit MT3. Jlormueckas yactb cxeMsbl TpexcryneHdaTod MT3. OuibTp HapsHKEHUS
00paTHOH TOCIen0BaTeNFHOCTH. BekTopHas quarpamma GpuibTpa HaNpsHKCHUST 00paTHOH
HOCIIeZI0BAaTeIbHOCTH. BekTopHas quarpamma QuiIbTpa HanpspKEHUs 0OpaTHOU MOCNIEI0BAaTENbHOCTH IPH
nojavye Ha BXOJ (HUIbTPa HECUMMETPHYHOTO HATIPSHKSHUSI.

I/ICCJ'IG,I[OBaHI/IC ﬂHCTaHHHOHHOﬁ 3alIUThI (SaH_[I/ITbI COHpOTI/IBHeHI/IH).

HOCTpOﬁHI/Ie CXEM JHUCTAaHIIMOHHOM 3aIlIUThI (I)HllepOB TATOBOM CETH MEPEMECHHOT'O TOKA MO 3aJIlaHHBIM
XapaKTCPpUCTHKAM YYBCTBUTCIIBHOCTU U XapaKTCPUCTHUKAM PEJIC COIIPOTUBIICHUS. BLI60p YCTABOK AJisA
HHCT&HHI/IOHHOHHOﬁ 3allIHTHI. HOCTpO@HI/Ie XapaKTCPUCTUK Cpa6aTLIBaHI/I$I peiie CTyHCHeﬁ ,Z[PICTaHI.[PIOHHOIZ
3allluThI.

Uccnenoranue nuddepeHmanbHON 3auTHL.

brnok-cxema nuddepeHunansHoit 3amuTel. Cxema quddepeHnnanbHo 3anThl AIEKTPUIECKONH MalIiHBI.
Pacuer napameTpoB cpabarbiBanus An(GepeHINnaIbHBIX 3alIUT FeHEPATOPOB U 3JIEKTPOABUTaTEIeH.
JuddepeHnuanbHbie 3alUThI TPAHCPOPMATOPOB U aBTOTPaHCHOPMATOPOB. MUKPOIIPOIIECCOPHBIC
muddepeHnnanbHbIe 32U THL.

Huddepenunansubie 3amuThl BJI Hanpsxkenuem 110 kB u Boite.

Cxema 3ByKOBOI7[ H CBETOBOM CUTHaJIM3alluH 3aMbIKaHHUs HA 3EMIIIO. ToxoBkIe eI, 06pa3y10ume y3¢ei, B
KOTOPOM COCANHAIOTCS BCE TOKU (1)33. Cxema OIICPATUBHBIX ueneﬁ. BeKTOpHaH Auarpamma,
IMOKa3bIBaOIIAsl COOTHOIICHUS MEXKAY HANPAKECHUEM U TOKOM HyJ'IeBOﬁ MOCJIeAOBATCIIbBHOCTHU ITPU K3 na
3emutro. [IpomoneHble muddepenmanpapie 3amuThl. JuddepennunansHo-ha3Has BBICOKOYaCTOTHAS
3aiuyTa.

ABTOMaTHUYECKOE IMOBTOPHOC BKJIIFOUCHUC BJL.

Bbrnok cxema anroputma AIIB ¢ 06X0qHBIME CBA3IMH. ABTOMAaTHYECKUI BBOJ pe3epBa. Cxema CoeAMHEHUH
noactaHiuu. Anroputm neicteust ABP. O0mias 6510k-cxeMa TelleMeXaHUKH. Y IPOIICHHBIE CXEMBI
nepesiadl CUTHAJIOB. Y CTPOICTBA, NpeiHa3HAYEeHHbIE IS TEPEAadr TeIeyNpaBIIsIONINX CUTHAJIOB.
OmneparuBHOE 00CIy)XHMBaHHE. TeXHUIECKOE 00CTy )KUBaHHE.

[TonHOE CONPOTUBIIEHNE BO3YIIIHON JIMHUU.

Cxema BJI ¢ 1ByxcTOpOHHMM MUTaHUEeM. BekTopHas n1uarpaMMa KOpOTKOTO 3aMbIKaHUs. XapaKTepUCTHUKA
JIMCTAHIIMOHHOM 3aIlUThI. J{UCTaHIIMOHHOE pelie ¢ HallpaBJIEHHOM XapakTepucTuKkoil. biok-cxema
JTUCTAHIIOHHOM 3aIUTHI.

4.3. CamocrosiTenbHas padoTa 00y4arommuxcs.

/o

Bun camocrositensHoi paboTh

HO}IFOTOBK& K IPAKTUYCCKHUM 3aHATHAM.

Pabora c IeKIIMOHHBIM MaTEPHUATIOM U JIUTEPATYPOH.

BrimonHeHne KypcoBoi paboThI.

[ToaroroBka K MpOMEKYTOUHOU ATTECTAIIUU.

gl B W[ N -

[ToaroroBka k TeKyliemMy KOHTPOJIIO.




4.4. TlpumepHbIil IepeYeHb TeM KypCOBBIX paboT

1.CxeMbl muTaHusl TATOBOM CEeTH (pa3AeibHOE NMHUTAHUE IyTEH, Y3JI0Bafl,
HapaJuIeIbHOTO MUTAHUA).

2.Tunel cuiaoBOro oOOOpPYNOBaHUS HAa TIATOBBIX MOJCTAHIMIX (TSATOBBIX
TpaHcQOpPMATOPOB, BBIKJIIOUATENe (UIACPOB HA TOJACTAHIMAX M IMOCTAX
CEKLIMOHUPOBAHMUS ).

3.Pa3Hble TUIIBEI KOHTAKTHOM ITOABECKHU.

4.Pa3Hble XapaKTEPUCTUK UYBCTBUTEILHOCTH 3aIIUT.

5.Pa3Hble XapaKTepUCTUKU CpadaThIBAHUS peJie COTPOTUBIICHUS.
6.PasznuuHbIe TUITBI K3MEPUTEIIBHBIX TPAHC(HOPMATOPOB TOKA M HAIIPSIKEHUS.
7.11ocTpoeHne pa3aTUyHbIX MATEMATHYECKUX MOJEIEH.

8. O11eHKa YCTOMYHMBOCTH CUCTEM.

9. AHanu3 4yBCTBUTEIBHOCTH 3alIUT K PA3JIMYHBIM BHIaM MTOBPEKICHUU.

10.MukponpolieccopHbie yCTpOMCTBA, KOHTPOJUIEPHI M CHUCTEMBI cOOpa
JTAHHBIX UCIOJIb3YIOTCSl B MHTEJUIEKTYabHbIX 3allUTaX.

5. Ilepeuenr wu3maHuii, KOTOpPHIE PEKOMEHIYETCS HCIOJIb30BaTh IpHU
OCBOCHUU JUCUUIUIUHBI (MOYJIA).

Ne
) Bubmuorpaduueckoe Onucanue Mecto nocryna
/i
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CHCTEMBI YIIPABIICHHS U 3aIIATHI JIEKTPUIECKUX https://e.lanbook.com/book/322787
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6. IlepeueHb COBpEMEHHBIX MPOPECCHOHANBHBIX 0a3 JaHHBIX U
UH(GOPMAILIMOHHBIX CIPABOYHBIX CHCTEM, KOTOpPBHIE MOTYT HCIOJb30BaThCS MpU
OCBOEHUU JUCHUILUIUHBI (MOYJIA).

http://scbist.com - CHBUCT Xene3HoqopoxHbI WHPOPMAMOHHBIHI
nopran: doromaTepuanbl, HOBas TEXHHKA, HH(DOPMALMOHHBIE MaTEepUAbI,
BONpockl 1 0TBETHL. TH(popMarmonHslil noptan HayuHas anexkTpoHHas 6u0anoreka



eLIBRARY.RU (www.elibrary.ru) Hayuno-rexaudeckass OuOimoreka PYT
(MUUT) (http://library.miit.ru) Poccuiickas ['ocynmapcrBeHHas bubnuoreka
http://www.rsl.ru

7. IlepeuyeHb  JUIEH3UOHHOTO U  CBOOOAHO  PACIPOCTPAHSIEMOTO
MpOrpaMMHOr0 OOecredyeHus, B TOM YHUCIE OTEYECTBEHHOrO MPOU3BOJCTBA,
HEO0OXOMMOTO JIJIS1 OCBOCHHMSI TUCIIUTUTAHBI (MOYJIs).

Microsoft Office

8. OmnucaHue MarepuaJIbHO-TEXHUYECKOW 0a3bl, HEOOXOAUMOM it
OCYILECTBJICHUSI 00pa30BaTEILHOrO Mpoliecca Mo JUCIUILIMHE (MOIYIIIO).

MapkepHas gocka.

YueOHoro-nmaboparopHoe 000pyJAOBaHWE IS M3YYCHUS JIUCIUILUIMHBI
«Pernelinas 3amiura»

9. ®opma MPOMEKYTOUHOM ATTECTALINU:

3auet B 7 cemecTpe.
KypcoBas pabota B 7 cemectpe.

10. OueHouHbIE MaTEpHUAIBI.

OueHOYHbIE MaTepUalIbl, TPUMEHSIEMBIE TIPU MPOBEICHUH MTPOMEKYTOUHON

aTTeCTallui, pa3padaThIBAlOTCA B COOTBETCTBHUHU C JIOKAJIbHBIM HOPMATHBHBIM
aktrom PYT (MUUT).
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