AHHOTAIUA JUCHUTIJIMHBI
"' ABTOMATH3HPOBAHHbIE CHCTEMbI HCIILITAHHH PAIHOYCTPOHCTB''
Hanpasienue noaroroskn  11.03.01. «Pagnorexnuka
6 u 7 cemecTpbl

1. HEJU OCBOEHUS JUCHUIIJIMHBI

JlucuyinHa  "ABTOMATH3MPOBAHHBIE CHCTEMBI HCHbITaHMH pamuoycrpoiicts” (ACHP)
obecreunBaeT MOATOTOBKY CIElHaniucTa B 00JAaCTH KOMIBIOTEPHM3AllMK HM3MEPCHUIA, KOHTPOJS H
HCIIBITAHMI  NPUMEHMTENIBHO K 3ajayaM  pa3pabdOTKH, MPOM3BOJACTBA W OSKCIUIyaTalHu
pPaaMOTEXHUYECKHX CPEACTB.

JIMCUMIIIMHA TOCBSIIEHA MPAKTUYECKUM BOIPOCAM pealn3aldsM KOMIIBIOTEPHBIX CHCTEM
KOHTpOJIsL, HcribiTaHuit 1 MoHuTOpHHTa (CKUM).

[leissMH  OCBOEHHMSl  JMCUHMILUIMHbI  'ABTOMAaTM3HPOBAHHbIE  CHCTEMbl  MCIIBITAHHMH
pPaIMOYCTPOUCTB" HABJIAIOTCH:

1. TloaroroBka B 00JacTH IPOSKTHPOBAHUS KOHTPOJIBHO-U3MEPUTEIbHBIX M HCIBITATEILHBIX
CHCTEM pa3IM4HOI0 Ha3HAYCHHs: YHUBEPCAIBHBIX M CIICIHATH3HPOBaHHbIX, NPOM3BOJCTBEHHBIX
U SKCIUTyaTallMOHHBIX.
®opMHUpPOBaHHE MPAKTHYECKAX HABBIKOB PAabOTBI ¢ MPUOOPHO-MOAYJIBHBIMH M BUPTyaIbHBIMH
n3MeputenbabiME cucteMamu (MC).

3. O3HaKOMJICHHE ¢ OCHOBAMHM CTaHIapTH3alli¥ M cepTU(QUKALMH aBTOMATH3UPOBAHHBIX CPEICTB
M3MEPEHH, KOHTPOJIS ¥ MCIILITAHHH. \

4. TlogrotoBka B o06macTd MeTposoruueckoro comnposoxaenus MC mna  cdepbl  HaydHO-
MCCIIE10BATENILCKOM MPOGECCHOHATIBHOM AEATEIbHOCTH ClIeUATUCTA.
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2. MECTO JUCHMUIUIMHBI B CTPYKTYPE OIIOII BO

JIMCLMILUIMHA OTHOCHTCS K BAPMATHBHOW YacTH AMCLMILIMH 1o Beidopy b1.B.JIB.5. 1.

Kypc "ABTOMATH3MpOBaHHbIC CHCTEMBI MCIILITAHMH DPajHOYCTPOMCTB' ~OCHOBBIBAETCS  Ha
3HaHuH "MeTposiorud U paguonsMepeHui”. "CXeMOTEXHUKH aHAJIOrOBbIX SJIEKTPOHHBIX yCTPOKUCTB".
"PaMOTEXHUYECKMX IleNeil ¥ CHrHanoB" "LIuppoBLIX yCTPOMCTB M  MHKPOINPOLECCOPOB'.
"Paguoasromatuku'. IlojgydeHHble 3HAHUS MOTYT OBITH HMCIOJIB30BaHBl JUIS JIy4ILEro yCBOCHHS
[MOCJIELYIOMUX JUCIMIUIMH B IUIaHE X MCIBITAHWHM, a TaKKe IPU JUIVIOMHOM NPOECKTHPOBAHUH H
MpoBe/IEHMH aBTOMATH3MPOBAHHBIX NabOPATOPHBIX MCCIENOBAHHH M MPOU3BOACTBEHHbBIX HCTBITAaHUN
paoarnnaparypsl.

3. KOMIIETEHUMMA OBYYAIOUIETOCS, ®OPMHUPYEMBIE B PE3YJIbTATE
OCBOEHMUSI JUCHUITVIMHbI
B pesynbTare OCBOEHMs IMCHHILIMHBI 0OydaromMiics [0/DKeH o0sazath CIeAyIOUMMHU

061IIeKyIbTYPHBIMH, 00IIENPOPECCHOHATBHBIMA U MPO(YECCHOHATBHBIMU KOMIIETEHIUAMH (OK. OIIK
u [1K):
e CIOCOOHOCTBIO K caMOOpraHu3aiuu u camoodpaszosanuio (OK-7);
o CNoCOOHOCTHIO  HCIOJB30BaTh  OCHOBHBIE NpHEMbl  00pabOTKM M IPE/ACTaBICHHA
sKkcrepuMeHTanbHbIX JanHbiX (OITK-5);
e CIOCOGHOCTBIO PEAIM30BBIBATH [IPOrPaMMbl SKCIIEPUMEHTANIHBIX HCCIICIOBAHUM, BKIIHOYAS
BBIGOP TEXHMYECKUX CpelCTB U 06paboTKy pesynbratos (I1K-2).
B pesynbrare OCBOCHHS TUCLUIUIMHBI 00y YarOIMICs JOIIKEH:

3HaTh:
- OCHOBBI @BTOMATH3AL[MH KOHTPOJIsA, HCIIBITAHUA W MOHUTOpUHTa POA;



- OCHOBBI MEK/IyHApO/IHOM CTaHIapTH3alMK B 00J1aCTH IIOCTPOCHHUS U porpammuposanus VC:

- COBPEMEHHBIE TEH/IEHIIHH Pa3BUTHS H3MEpHTENbHBIX chcTeM (MC):

- ocHOBHBIE apxuTekTypbl IC 1 HX CTaHIapTHbIE HHTEPEHCHI;

- OCHOBBI OpranM3anuy Merposorunieckoro odecneyenus UC.

YMmeTh:

- paboTaTh ¢ MPUOGOPHO-MOLYIbHEIME U BUPTyaibHbiME MC:

- IPOBOJIUTH AHAIH3 H3MEPHUTEIbHBIX KaHaoB VIC 1 KOppeKTHPOBATh IKCIEPUMEHTAILHBIC JaHHBIC:
- IPUMEHSTH AEHCTBYIOIIME CTAHAAPTEL, MOJIOKEHUS K HHCTPYKIHMH 110 ODOPMIICHHIO TEXHUYECKOU
noxkymenTauuu Ha UC;

- BBIOMpATh TEXHMYECKHE CPE/ICTBA H METO/IbI 00pabOTKHU pe3yibTaToB;

- BBIMOJIHATD 3a1aHus B obnact cepruduxamu CU:

Baaners:

- MeToIHuKOi ucnosb3oanusi UC 1718 M3MepeHus XapakKTepHCTHK PaJHOTEXHUHYECKHX IeTIeH U
CUTHAJIOB;

- METOIMKOMN IKCIIEPHMEHTATbHBIX HCCIIEI0BAHUI H OCHOBHBIMH ITPMEMaMK 00pabOTKH JaHHBIX:

- MeTouKo# moBepku MC. HCTIONB3yeMBIX Ulsl pa3paboTKH. TPOU3BOJICTBA M HACTPOUKH
PaJIHOTEXHUYECKUX YCTPOHCTB U CUCTEM.

4. COJEPKAHME JUCHHUIIJIMHBI

4.1. TPYAOEMKOCTb

O6m1as TPYJOEMKOCTb JMCLMIUIMHBI COCTaBIAET O 3a4ETHBIX CJMHMIL (216 yacoB): 3 u 3
3a4eTHBIC €IMHUIBI B 6 U 7 ceMecTpax.

4.2. TEOPETUYECKHHA KYPC

4.2.1. e/ AMCHHMILTHHDI U 33/12a494 ABTOMATH3aLHH KOHTPOJIS M H3MePeHHUH

BH/BI HCIIBITAHMH PAIHOYCTPOMCTB U pamuockcteM. OCHOBHBIE TIOHATHS M TEPMUHEL Lley u
ja/@4d aBTOMATH3allMd KOHTpoJisi ¥ u3MepeHHs. [Ipobiembl aBTOMAaTH3alMU SKCIEPUMEHTAIbHBIX
McCeIleI0BaHMi. HCTIBITAHMI U MOHUTOPHHTA paanoanmaparypel. Mcropuyeckas crpaBka.

4.2.2. Knaccupukanus aBTOMATH3HPOBAHHBIX CHCTEM HCIIBITAHUH

Knaccudukauus ¥ CpaBHUTEIbHBIE XapakKTEPHCTHKM aBTOMATH3MPOBAHHBIX ~KOHTPOJIBLHO-

M3MEPHTENIBHBIX CHCTEM. ABTOHOMHBIE M BCTPOCHHBIC CHCTEMbI KOHTPOJISL. [TpubGopHO-MOLy IbHBIE
cuctembl ¢ mmHOM KOII. IIporpammupyembie mpu6opel. KpeHToBBIC MOAY/IBHBIE CHCTEMBL
Moy /IbHbIE CHCTEMbI BHPTYAIbHBIX MPHOOPOB. KOMITBIOTEpHBIE NIAThl BBOJA — BHIBO/IA. [IpubopHbIE
KOMITJIEKCBI M CEpBHMCHBIE MOHUTOPBL. VIHIMBH/yalibHbIC aBTOMAaTH3MPOBAHHBIC KOHTPOJBHO-
M3MEpPHUTENbHBbIC CUCTEMBl. KOMOMHHUPOBaHHbBIE CUCTEMBI.

4.2.3. Yuudukanus aBTOMAaTH3HPOBAHHBIX CHCTEM KOHTPOJISA U H3MEPEHHH

CrangapTHele HMHTepDEHCH CHCTEM KOHTPONs M  W3MepeHus. lIpuHIMIBL  TpyHIIOBOro

IPOEKTUPOBaHKs, YHUGDUKALMHA, B3aMMO3aMCHAEMOCTH H MOJIYIbHOTO ITOCTPOCHHS. Yuaubpukauus
IIPOrPaMMHOT0 00ECIIeUEeHHUS U alnapaTHbIX CPEACTB CHCTEM KOHTPOJIS ¥ H3MCPEHHS.

4.2.4. llpuGopHO-MOY/IbHbIE KOHTPOJIbHO-H3MEPHTEIbHbIE CHCTEMBI

Untepdeiic [EEE-488 u ero oTedecTBEHHBIA aHANOr - KaHall obmero nosb3zosanus (KOII).
WUctopust passutus unrepdeiica IEEE-488. IlluHa JaHHBIX U ee MYJIbTHILIEKCHpOBaHue (mepesaya
J@HHBIX: [POrPAMMHBIX, H3MEPEHHH, aIPECHBIX. KOMaH]I, COCTOsiHuAL...). [lliMHa ynpasieHus: JHHAH.
ux HasHauyeHue. [1lnHa CUHXpOHU3AIIKH.

4.2.5. [IpuHuMNbI 00MeHa JaHHBIMHU U ajpecanus B cucreme KOII

ACHHXPOHHBIH 0OMeH JaHHBIMA (IMarpaMMbl). OrpaHu4eHnst ObICTPOACHCTBHS. CKOpOCTHOH
oOMeH JJaHHBIMK B cOOTBETCTBHU ¢ HS-488.

Aznpecanus npubopa Ha IpHeM H nepenady. MieHTuduKaius KOHTPOJIEpOM ajpeca «CBON» —
«qyxoii». IIpoBepka anpecoB MOAKMOYEHHbIX MpueMHUKOB KOIL

4.2.6. Untepdeiicubie komanabl 1 Gpynxuun KOII

WHTepdeiicHble KOMaHIBI B HX B3aHMOCBS3b C HHTEPHEHCHBIMH QYHKIIHUAMHA. Wurepdeiicubie
(YHKIIMM ¥ BO3MOXKHOCTH MX HccinenoBanus. HurepdeiicHbie QpyHKIMH CHU u CII. HanpaieHHbIC
rpadbl cOCTOAHUIA. VX B3aMMOCBSA3b IPU OOMEHE TAHHBIMH.
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Unrtepdeiicnas ¢pynkuus 3 ("3ampoc Ha obcmyxuBanue"). Hanpasiennbid rpad cocTosHUM.
B3aumoeicTBHE KOHTpOJLIEpa U Ipubopa IpH 3arpoce 00CIyKUBAHHUS.
4.2.7. lMlpusuuns peanansanun naTepgerica KOII
I[IpuHuunel peanusanui uHTepdeiica mpudopa, ero CTpyKTypa U snementHas 6asa. Koabl u
dopmatel coobumennii mpu obmene ganupiMH 1o muHe KOIL TpeboBanus kK  BO3OYAHTEISM.
npueMHHKaM, kabensiM U Harpy3kaM. [IpuMeHenne cXeM ¢ OTKPBITBIM KOJIJIEKTOPOM.
4.2.8. ApxuTeKTypa u ObICTpOJeiicTBHE NPHOOPHO-MOAYIbHBIX CHCTEM
ApDXHUTEKTypa CHCTEM KOHTPOJS M H3MEpEeHHsl JUIs THIOBBIX 3a1a4 HcnbiTanui. Ilapk
npubopos KOII. BeictponeiictBue mpuOOPHO-MOIYIBHBIX KOHTPOJIBHO-U3MEPHUTEIbHBIX CHCTEM H
myTH ero nosbimeHns. Ontumusanus cucrem KOIL
4.2.9. AnnapaTHble cpeacTBa cucTeM HenbiTanuii ¢ munok KOTI
Pacmmpurenn tmmHbl KOIL. CucTeMHBIE KOHTPOJUIEPBI, HX apXHTEKTypa U CPaBHUTEIbHBIC
XapaKTEPUCTUKH.
MHUKPOKOHTPOJLIEPH M KOHTPOJUIEPHI IIHHBL THIIBI M XapaKTEPHUCTHKK WHTEP(EHCHBIX MaT
KOII. Crpykrypbl koMmann 1i1st passbix miat KOIL
4.2.10. IporpammHuoe obecriedeHne cucTeM HenbiTanui ¢ muHoi KOIT
Bazooe u cucremuoe I10. IloamporpaMMbl HH3KOrO H BBICOKOTO YpoBHA. I[lakeTsbl
nporpaMMHoOro obecredenus cuctem ¢ muHoi KOIL bubnnorekn npu6opos. koman. o6paboTku U
npejcTaBieHus HHPOPMAIIHH.
4.2.11. Cranaaprel IEEE-488.1 u IEEE-488.2
CranaapTHble KOJbI, 00LHe KOMaH/bL, IIPOTOKOJBI M TOC/Ie0BaTelbHOCTH. Obs3are/bHbIC H
pexoMmenarenbHbie obmue komanabl IEEE-488.2. O0s3areibHble 1 PEKOMEHIATEbHBIE IPOTOKOJIBL:
RESET, ALLSPOLL, PASSCT, REQUESTCTL, TESTSYS. FINDLSTN u FINDRQS.
Konrtposneps: IEEE-488.2.
4.2.12. Yuudukauus nporpaMMHpoBaHus NpHOOPoB U Moy iel Ha ocHoBe sizbika SCPI.
Cremudukanus SCPI. Komanasr SCPI, ux HasHauenue u ocobennoctu. Mepapxuunocts SCPL
JloGaBnsieMble KOMaHABl. Pa3nvume mporpaMMHpOBaHUs 1O (YHKIHOHAILHOM CXeME H M0 3ajaye.
JlocronnctBa SCPI.
4.2.13. [IporpamMmmHble cpeAcTBa BeAymux pupm.
Meronsl  pa3paGoTkM  nporpammHoro  obecnedeHus.  IIporpammuoe  obecriedeHue
unreppeiicubix miar [TK. [TpuMeps! HCIOIb30BaHK KOMAH[ BLICOKOTO YPOBHSI.
4.2.14. IIpoexTupoBanne apToMaTH3upoBanubix UC
[Tpumepsr UC mist ucnbiranus POA. IlpoexTupoBanie aBTOMaTH3HPOBAHHBIX CHCTEM KOHTPOJIS
U usMepenus.  M3mepurensHble KaHaiubl. Kommnonentsl MC: u3MepuTesbHBIC, CBS3YIOLIME H
BhluncauTenbHble. ATTecTanus u noepka C. Cepruduxanus MC.
4.2.15. Ilaker LabVIEW 1 ero Bo3MoxHOCTH
OcoGenHocTH  rpaduueckoro  (yHKIMOHAIBHO-OpHEHTHpOBaHHOro nakera LabVIEW.
DyHKIMOHABHO-IOTHYECKUH TIPUHLMI KOH(QUTYPUPOBAHHMS M TIpapUUecKOro Ipe/CTaBICHHS
AJITOPUTMOB IIPOIPAMM.
4.2.16. Mexxaynapoanas crangaptuzanus UC pis ucnbitanui POA
O3HaKOMJIEHHE C OCHOBAMH CTaHJIAPTU3aIllMM M CepTUGHUKALMKM aBTOMATH3UPOBAHHBIX CPEICTB
U3MEpPEHUH, KOHTPOJISI U UCIIBITAHHH.
4.2.17. KoMmjieKcbl BUPTYaJIbHbIX NIPHOOPOB
KoMmnbloTepHble ILIaThl BBOJAa — BbIBoja. Ilporpammuoe obecnevenne. CraHaapTHbIC
npaiisepsl muar ¥ DAQ-momyneit. O6paborka curana. OcHoBHbIE (YHKIMH MOJyJed BBOJA -
BBIBOJA: YCHJIEHHE, JIeTeKTUpOBaHHWe, (QuipTpanus, ocjabjieHde, pasBsi3ka BXO/O0B-BbIXO/OB.
KOMMY TaIlusl.
4.2.18. CocTosiHMe M nepCcneKTUBbI pa3BuTus KpeHToBbix UC
TeHeHIIMHU pa3BUTHSA CUCTEM KOHTPOJIsE U u3MepeHHus. [Ipunnunsl nocrpoenus MC ¢ mmHamMu
CompactPCI, PXI, VME, VXI. USB, LXI.
4.3. TABOPATOPHBIE 3AHATHA
JlaGopaTopHble 3aHSTHsI IIPOBOAATCS B 00beMe 36 4acoB M MPEAHA3HAYECHBI JUTsl 3aKPEIUICHUS U
yrayOneHus MOJIy4YCHHBIX TCOPECTHYCCKHX 3HAHMM, a TakkKe NPHOOPETEHHs MPAKTHYECKHX HAaBBIKOB
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pabotel ¢ mpubopamu ¥ cnenuanusupoBaHHbiM [10. JlaGopaTopHble pabOThI BBINOIHSIOTCS C
MCIIOJIb30BaHUEM TTepcOHABHBIX DBM.

Ilepeyens J1abopaTopHbIX paboT
WUccnenoBanue aciHXpoHHOro oOMeHa 1aHHbIMU B cucteMe KOII (4 yaca).
HUccnenosanue unteppeiicubix pynkuuid KOII (4 gaca).
HUccnenosanue 6azoBoro mporpammuoro odecrneyenus cuctem KOII (4 gaca).
HWccenenoBanue Crienuain3ipoOBaHHON CUCTEMBI KOHTPOUIS (4 4aca).
OnTUMH3HPOBAHHBIN BHIOOP KOoMILIEKTa MpubopoB Wit cucteMbl KOIT (4 gaca).
BupTyalibHbIH KOMIUIEKC AJIsI K3MEPEHHUs ITapaMeTpOB yCUIIUTENS (4 Jaca).
BupTyanbHbIH KOMIUIEKC I/Isl ©3MEPEHHs IIapaMeTpoB reneparopa (4 yaca).
BHUpTyaibHbIA KOMIUIEKC A/ U3MEPEHUs TapamMeTpoB (GUIIbTpoB (4 vaca).
BupTyaibHbIA KOMILIEKC A1 H3MEPeHUs mapameTpoB GUILTPOB (4 vaca).
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4.4. IPAKTHYECKHE 3AHATHA

Ha  mpakTH4YeCKMX  3aHATHSAX  PAacCMaTpUBAIOTCS  THUIIOBBIE  IOCJIEJOBATEIbHOCTH
NPOrpaMMHMPOBAHUS U CYUTHIBAHHS PE3yJIbTATOB U3MEPEHHs M3 NPUOOPOB. MOJAKIOYEHHBIX K IIHHE
KOII, a takxe mpoueaypsl MOCIEA0BATeILHOIO M MapajuleNbHOro ompoca. M3ydarorcs TecToBbIe
3a/laHMs, a TAK)Ke IMOKa3aHbl BO3MOXHOCTH pereHus 3anad no CPC.

Tembl 3ausTHH B 6 cemecTpe

1. TlpuGopuo-monyiabHbie cuctembl ¢  uHTepdericom KOIL  Illmna panHeix ©u - ee
MYJIbTHIUIEKCHPOBaHHe (nepeaada JaHHBIX: IPOrPaMMHBIX, M3MEPEHMH, aJpeCHbIX. KOMaH].
cocTosiHus...). [lluHa ynpaBineHus: THHUM, UX HazHaueHue. [[luHa CHHXpOHHM3ALKK.
O6men nanubiMi B KOIT. AcuHXpoHHBIH 0OMeH naHHbIMH. CKOPOCTHOH OOMEH JaHHBIMH B
coorBercTBUU ¢ HS-488.
[TocnenoBaTenbHBINA OIPOC MTPUOOPOB.
[TapanienbHbli orpoc npubopos,
Ajpecanus npubopa Ha pueM U nepenady. VaeHTugukaius KOHTpOIIEPOM aapeca «CBON» —
«qy KO,
6. WHTepdeiicHple KOMaHAbl M HHTepdeicHble (YHKIUH. [Ipumepsl U 0COOEHHOCTH
uHtepdeicubix pyukuuid U, I1, CH, CII, 3, u ap.
7. TlporpammupoBanue npubopoB Ha npumepe B7-34, U3-64 u I'3-119.
8. CuuThIBaHHE Pe3yJIbTAaTOB W3MepeHus u3 npudbopos KOIL.
9. Apxwutekrypa cucteM KOII 115t THIOBBIX 3aJa4 UCIIBITAHUH.
Tembl 3aHsiTHH B 7 cemecTpe

1. beicTpoaeicTBHE TPUOOPHO-MOIYJIBHBIX CUCTEM U IIyTH €r0 IOBBIIEHHUS.

2. CraHjapTHbIE KOJbI, 00lIMe KOMaH/Ibl, IPOTOKOJIBI U HOCIe0BaTENbHOCTH. OO0si3aTebHbIE U
pexomenaareabHbie komMauabl IEEE-488.2 u npoTokosbl.

3. Vuudukamms nporpaMMHpoBaHus MpuObopoB Ha ocHoBe si3bika SCPI.  Crnenudukanus
SCPI. Komanasr SCPI, ux Ha3HaueHHE U OCOOEHHOCTH.

4. TlporpammupoBaHue MO GYHKIIMOHATIBHON CXEME U 1O 3ajaue.

5. IlporpammHoe obOecneuenne uHTepdericHbix miar ITK. Ilpumeps! HCIOIb30BaHHS KOMaHI
BBICOKOT'O YPOBHSI.

6. Ilpoextuposanue aBroMaruzupoBanubix MC. [Ipumepst UC ais ucnbiranus PDA.

7. WsmeputenbHble  kaHanbl.  Kommonentsl  MC:  u3MepuTENbHBIE,  CBI3YIOIIME  H

BbIUMCIUTENbHBIE. ATTecTanus u noBepka MC. Ceprudukanus UC.

OcCHOBHBIE MTPUEMBI 00pabOTKH U NMPEICTaBIEHUS SKCIEPUMEHTAIbHBIX JaHHBIX.

9. CocraBiieHHE TIPOrpaMMbl IKCIIEPUMEHTAIBHBIX UCCIIEIOBAHUH, BKIIOYAsk BEIOOP TEXHUUYECKUX
cpelicTB U 00pabOTKy pe3yJIbTaToB.
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S. BUJ ATTECTALIMHA
JIK3aMeHbl B 6 U 7 ceMecTpax



6. KOJIMYECTBO 3AYETHBIX EAUHUILL
6 (3B 6 cemecTpe U 3 B 7 cemecTpe)
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