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Hacrosimuii macmopT SBISE€TCS COBMEIIEHHBIM C PYKOBOJCTBOM IO 3KCIUTyaTallud M
TEXHUYECKUM OIMHMCAaHUEM JOKYMEHTOM W TpeHa3HAYEeH JJII O3HAKOMJICHUS 0OCIyKUBAIOIIETO
MEepCOHAJIa ¢ YCTPOMCTBOM, IMMPUHLIUIIOM JE€UCTBUSA, KOHCTPYKIMENW, TEXHUUECKOW IKCILTyaTaluen
1 00CIy>)KUBaHUEM CHIIOBOTO TUpHcTOopHOro 6s10ka Cb320MB1 (nanee — cuiioBoit 0J10K).

HABHAYEHUE U TEXHUYECKHE XAPAKTEPUCTHUKH

CunoBoii OJIOK mNpeaHa3HAauyeH [ OECKOHTAKTHOIO PEryJMpOBaHUs TOKA Harpy3Ku
npubopamu tuna TEPMOJAT. Cunobie 61oku mapku Cb mnpegHazHaueHbl ISl 3aMEHbI
nyckaTteneil tam, riae Tpedyercs JOJATHM CpOK CIy)XObl u 11, A
OOJIBILIOI pecype Mo YKCITy KOMMYTAIMIA. N\ MOW"’]OO%

CuitoBoii OJIOK BBHITIOJTHEH B COOTBETCTBUU C OOIIUMU O\
texHnueckumu ycioBusimu ['OCT P 52931 na wuznenus M(iluHOC'rh 5o
rOCy/IapCTBEHHON CHUCTEMbI MPOMBIIIJIEHHBIX MPUOOPOB U /| .
cpencts aproMatuzanuu (I'CII), mpennasHaueHHble AJis % -\ Te
IIOCTPOCHHUSI ABTOMAaTHYECKUX M aBTOMATU3UPOBAHHBIX 3 1
CUCTEM U3MEPEHUS, KOHTPOJIS, pEryJIupOBaHUs,
OUAarHOCTUKA W YIPaBIEHHUS  IMPOU3BOJCTBEHHBIMU % 5 | \J Te
IIPOLIECCAMH. Pucynok 1

CunoBoil 070K COCTOMT M3 CXEMbl YIPABICHUS U
MOIIHOTO THUPHUCTOPHOIO MOAYJIS, YCTAHOBJIEHHOIO Ha

/\ >
\/ \_/ T.c

MduHocTs 25%

Al A

[lepuon 1M

paguatope ¢ BEHTWIATOpoM. CxeMa ynpaBieHUsl MOCTPOEHA . :

Ha 0a3e ONTOTUPUCTOPA, KOTOPBIM HMEET ONTUYECKYIO
pa3BsA3Ky LIENM YIpPaBICHUS OT CHUJIOBOM LIENU, U JIETEKTOP | Moumocrts 100% |
MPOXOXKACHUS  HANpPSDKEHUST 4Yepe3  HOJb.  BBIXOJIHBIE
TUPUCTOPBI OTKPBIBAIOTCS B MOMEHT, KOI'/1a HAaIpSKEHHE Ha ; T2
HUX OJIM3KO K HYJIO, MOATOMY CHJIOBOM OJIOK co3daeT | Moumocts 50% |
MHUHHMMAaJbHbIE IOMEXM B CETH. YNIPABISAIOIIMI CHTHAJ !
Hanpspbkenrem 10...30 B DC, tok He 6osee 20 MA. CunoBbie i :ﬂﬂﬂ >
0JIOKA MOT'YT OBITh MCIOJIB30BaHbI C JTIOOBIMH PETYJISTOPAMH, iy :U\I!/l\(]JmHOCTb 95t ¢
METOJ| YIPaBJIECHUSI MOLIHOCTBIO HAarpeBaTellsl ONMpPENENSeTCS

PETYIATOPOM. Pucynok 2

B mnpubopax TEPMOJAT peanu3oBaH METOJA YINpaBICHUS CpeAHEH MOIIHOCTHIO
ANEKTpOHArpeBaTeneil. DTOT METOJ MOXHO Ha3BaTh METOJIOM PAaBHOMEPHOIO MO BpPEMEHU
pacnpeneneHus: pabouux ceTeBbIX nepuoaoB. Ha puc. 1 mokaszan Tokudepes Harpy3Ky npu padore
B 3ToM pexkume. [Ipu 100% MomHOCTH HarpeBaTeNlb BKJIIOYEH MOCTOSSHHO W BCE MEPHUOIbI -
paboune. Ilpu 90% MomIHOCTH Harpy3ka BBIKIIOUEHA KaKIbIH aecsaTeii nepuon, mnpu 50%
MOIIIHOCTH Harpy3ka BBIKJIIOYEHA KaxAblii BTOpoW mnepuon, npu 25% MomHocTH padoyum
ABJISIETCS KaXKIbId YETBEPTHIN NIEPUO U T.[I.

Perynsaroper TEPMOJIAT moryT ObITh nepeBeeHbl B 00jiee M3BECTHBIM U MPUBBIYHBIN
METOJI IHUPOTHO-UMNyJIbcHOM Moaymsnuun (IINUM). B wmerone MmUPOTHO-UMITYJIbCHOM
MOJYJISILAM HAarpy3KaBKIIroYaeTcs Ha Aoiito nepuoga LHIMM, koTopslii 3a1aeTCs IOIb30BATEIIEM.
CpenHee 3HaueHHE BBIBOJMMOW MOIIHOCTH, B MPOLEHTAX OT MOJIHOW MOLIHOCTM HAarpeBaTels,
ompejensieTcss OTHOIIEHUEM BpeMeHH BKItoueHus k nepuony LM (Puc. 2).

JUist oXJakaeHusT TUPUCTOPHOTO MOIYJSI CUJIOBOWM OJIOK MMEET paauaTop, OXJIaKIaeMbli
BEHTWJIATOPOM. CrienuanbHbI KOHTPOJUIEP CIEAUT 3a TEMIEpaTypod paauaTopa U MpU HarpeBe
coime (80...90)°C BkimroyaeT o0ayB, a mpu Temreparype Hiwke (70...80)°C BeikirouaeT. B
cinyyae aapuiiHoro meperpeBa (110..120)°C cpabaThiBaeT creruaibHas cXema 3allluThl U

2
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TUPUCTOPHBIM MOJIyNb OTKItouaercs. [lnomans paguaropa B 6J10ke 1 MHTEHCUBHOCTH 00/1yBa Ha
Toku 10 320 A u mojnoOpaHa Tak, 4TOOBl NPU MAKCHUMaJbHOM TOKE M TeMIIepaType BO3IyXa
25...30°C, Temnepatypa paguaropa He npesbimana 100°C.

Jlns yopaBieHus Tpex@azHoW Harpy3kol HeoOXOoauMo
UCIIOJIb30BaTh JiBa WM TpU oaHOda3HbIx Onoka. I[lpu
UCIIOJIb30BAaHUU CXEMbl MOJKIIOUEeHHs Tpex(da3HOW Harpys3Koil
TUIA «TPEYTOJIbHUKY», TOCTATOYHO YCTAHOBUTD JIBA OJJHO(AZHBIX
onoka tuna Cb. JIBe ¢a3bl NOAKIIOYAIOTCA K JIBYM BepLIMHAM
TpeyrojibHUKa 4Yepe3 CHJIOBble OJOKHM, a TpeTba (¢asa
MOJKJIIOYAETCS] K TPeThel BepIIMHE HANPsIMYI0. TOYHO TaKxke
JOCTaTOYHO JBYX OJHO(A3HBIX CHJIOBBIX OJIOKOB, TMpHU e 20 40
UCIIOJIb30BAaHUM CXEMbl TOJKIIOUEHMS] THUIA «3Be3fa» 0e3 Temmeparypa sosnyxa, C
HyJeBoro nposoja. [Ipu Ucmonb30BaHUM «3BE3/bI» C HYJIEBBIM
MIPOBOJIOM CJIEIYET YCTAaHOBUTH TPU OAHO(]A3HBIX OI0Ka. Pucynok 3

I'paduk paboOThl CUIIOBBIX OJOKOB MpPHU TNYCKE 3a4dacTylo NpearnojiaraeT OoJbInoi
HaYyaJIbHBIN TOK (HampHUMep, MyCKOBOM TOK AJIEKTPOIABUTATENS WIIM TOK YEPE3 XOJOIHYIO CIIUPATb
HarpeBaresisi) W 3HAYUTEIbHO MEHBIIMHI (B HECKOJBKO pa3, MHOTJa B JIECATKH pa3) TOK B
ycTaHoBuBIIEeMcsl pexxume. [Ipu Takom rpaduke paboThl KpaTKOBPEMEHHBIM IMYCKOBOW TOK HE
yCIeBaeT pa3orpeTb THUPUCTOPHI JI0 OMACHOM TeMmmeparypbl, M[O3TOMY B TEYEHUE
HEMPOJ0JDKUTEILHOTO BpeMeHHu (He Oosiee 1...2 MUHYT IpH TeMIEpaType OKpYyKarouled cpeibl
20°C) ToK Yepe3 CHIIOBOM OJIOK MOXKeET JocTHrath 350 A.

Ha puc. 3 mnpuBejeHa 3aBUCUMOCTbH BEJIMYMHBI JOMYCTUMOIO TOKa OT TEMIIEpaTyphl
OKpYXalolenl cpesbl.

W3 wHee BUAHO, YTO INPH TeMIeparype okpyxarwomeir cpeasl 40°C  paspenien
MakcuMasbHbI Tok 300A, 3aTo mpu Temiieparype okpyskaromiei cpeabl 0°C MakCUMaJIbHBINA TOK
MOXHO yBEIHYHUTH 10350A.

350

340

330

320

310

JlonycTUMBIHi TOK, A

300

Bpewmst cpabatbiBanust He Ooree 10 mc
ConpoTuBJIEHNE U30JIALIUU MEXAY BXOJOM U BBIXOJIOM 10° Om nipu 500B DC
Hanpspxenne npo6ost MeXTy BXOJIOM U BBIXOJIOM 1000 B
s PabGouas Temnepatypa okpykaromieii cpebl (+5...+40)°C
g MowmenT 3atsbkku koHTaktoB MT1 u MT2 9 (£15%) Nm
© Bec He Oosee 5 kr
g BxoaHoe HanpshKeHue (10...30) BDC
CE BxopHo# TOK (MakCUMaJIbHBIN) 20 MA
= MaxkcuManbHbIN KOMMYTHPYEMBINA TOK 320 A
é MaxkcuMabHbIH KpaTKOBPEMEHHBIH (10 1...2 MUHYT) TOK 350 A
Eg KomMmyTupyemoe HanpsbkeHne (30...380) BAC

Ha Omoke ympaBieHUs MPETYCMOTPEHO pejie IS IMOIKIIIOYEHUS CBETOBOI/3BYKOBOM
curHaym3anuu. COCTOsHHE perie HOpPMalbHO pa3oMKHyToe. [Ipu TpeBBINIEHUW JOIMYCTUMOM
temrrepatypsl (95°C) paguaTopa wim 0OphIBE JaTYUKa PEjie 3aMbBIKASTCS.

bnok ynpasnenus umeet aBa ceeronuona 1 u 2. PexxuMbl pabOTHI CBETOIHMOMIOB YKa3aHbI B
TaOJINLIE HUXKE.

Caeroamnon I{BeT nHaMKaTOpa Pexxum paboThl Onucanue nporiecca
1 SesteHb HenpepsisHO Troput Hannume curnana ynpasieHust oT nmpudopa
He ropur OTCcyTCTBHE CUTHAJIA YIIPABIEHUS OT IpUOopa
2 3eneHsbIi HenpepsisHO Troput HopMaibHbIil peskuM paboTh
OpaHxeBbIi HenpepsisHO Troput BxutroueHne BeHTUISATOpa OXJIaXIeHUs pajuaTopa
KpacHbiii HenpepbIBHO ropHT [Mpesbitienne pomyctumMoii Temneparypsl (95°C) panuaropa
WM OOpBIB aTYHKa
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HUCIIOJIHEHUE, YCTAHOBKA U IOAKJTIOYEHUE CHJIOBOI'O BJIOKA

CunoBoii 0J0K MO YCTOMYMBOCTU M MPOYHOCTU COOTBETCTBYIOT T'pyIIe HUCTOIHeHUs B2
nmo I'OCT P 52931 nna skcrulyaTauuy B 3aKpBIThIX OTAINIMBAEMBIX WM OXJIAXKIAEMBIX U
BEHTUJIMPYEMBIX  MPOU3BOJCTBEHHBIX  IOMEIICHMSX, pabouyuii  AuanazoH  TeMIepaTyp
+5°C...+40°C, Bmaxsocts 10 75% mpu +30°C. CuioBoit OJIOK YCTOWYHMB W TIPOYEH K
BO3JICHCTBUIO CHHYCOWJANbHBIX BuUOpanuii ¢ yacroto or 10 I'm mo 55 I'm u ammwutynoi
BuOponepemenienuit He 6omee 0,15 mum (rpynmna ucnonsenust N1 mo 'OCT P 52931).

CunoBoil 670K NOMKEH OBITh 0053aTENIbHO pa3MEUIeH BHYTPU APYTUX HU3ACIUNA MpHU
skcrryaranuu. Kopmyc cuiioBoro 0j0ka J0JKeH ObITh 3a3eMyieH. Bee BHENTHUE YacTy CHIIOBOTO
0JIoKa, HaxoJslIMecs IMOoJ HampsbkeHueM cBbliie 42 B oTHocuTenbHO Kopiyca (KJI€MMBbI
COCIMHEHUI), JTOJDKHBI OBbITh 3allMIIEHbl OT CIIY4alHbIX NPUKOCHOBEHHH K HUM BO BpeMs
pa6otsl. Kopryc paguaTopa Bo BpeMsi paboThl MOXKET Harpesarhbes a0 TeMneparypsl 90...120°C,
MO3TOMY MOCJIE OTKJIIOYEHHs] CHJIOBOTO OJIOKa ClIeyeT BbIAEp>KaTh BpeMs HE MEHee yaca Iepen
MPOBEJICHUEM PErIAMEHTHBIX W MOHTaXHBIX paboT BO H30EKAHHE TEPMHUUYECKUX OKOTOB.
TpeboBanus o 6ezonacuHoctu cootBercTBYOT ['OCT 12.2.007.0-75 u TOCT P 52931.

Harpy3ska nonkiitodaercst K COOTBETCTBYIOIIMM KOHTaKTaM TUPUCTOPHOTO MOAYJS (CMOTpHU
CXeMYy MOJKIIOUEHHUs] Ha CTpaHMIE 8 AAaHHOrO0 pyKoBOJCTBa). CedueHHE MOJBOIUMBIX MPOBOIOB
JOJI’KHO COOTBETCTBOBATH BETUUMHE KOMMYTHPYEMOTO TOKA.

JUJist JTydiero oxXJiakJAeHusi TAPUCTOPHOTO MOJTYJIS MPU MOHTa)Xe TAKXKe ClIeTyeT 00paTUTh
BHUMaHHME Ha TO, YTOOBI pedpa paauaTopa OXJIAXKIACHUS ObUIM OPUEHTHUPOBAHBI BEPTUKAIIBHO,
BO3JIYIIHBIA MOTOK BEHTWISTOpA HAmpaBieH BBEpX, a B HIDKHEW W BepxHed uacTu Imkada
UMEJTUCH BEHTUISIIIUOHHBIE OTBEPCTHSI.

B cunoBoMm O0joKke HCHOJB3yeTCS ONacHoe IJisi KU3HUW HampsbkeHuwe. [Ipu ycTaHoBke
CHJIOBOTO OJIOKa Ha OOBEKT, a TakKe IpPU YCTPAaHEHUU HEUCHPABHOCTEM U TEXHUYECKOM
00CITy>KHUBaHUHM HEOOXOJUMO OTKIIOYHTH CHJIOBOM OJIOK M MOAKIIOYAEMbIE YCTPOUCTBA OT CETH.
He nomyckaercss mnomajgaHue BJard Ha BBIXOJHbIE KOHTAKThl KJIEMMHHUKA W BHYTpPEHHUE
AIEKTPOAJIEMEHTHI MpUOOpa. 3ampeliaercss HCHOJIb30BaAHUE CUJIOBOrO OJIOKa B arpecCHUBHBIX
cpellax c coJep:KaHueM B aTMoc(epe KUCIIOT, 1ejouei, Mace T.11.

["abGapuTHO-yCTaHOBOUHBIN UepTEXK MPUBEICH HA 7 CTPAHMIIE TAHHOTO PYKOBOJICTBA.

CunoBoii 6JIOK HE COAEPKUT JAPArOllEHHBIX METAJJIOB U BPEAHBIX BEIIECTB, TPEOYIOIIUX
CHEIUATbHBIX MEP M0 YTUIIU3AINH.

TEXOBCJYKUBAHUE CHJIOBOI'O BJIOKA

[logkmroueHue, peryaupoBKa UM TEXOOCIy)KMBaHHE CHJIOBOTO  OJOKa  JOJDKHBI
MPOU3BOANTHECS TOJBKO KBATH(DHUIIMPOBAHHBIMU CHCIHATUCTAMH, HW3YYUBIIMMH HACTOSIIEE
PYKOBOJCTBO IO dKCIUTYaTanuu. lIpu skcrmyaTanui, TEXHUYECKOM OOCIY)KHBAHUHM W TIOBEPKE
HeoOxonumo cobmogate TpeboBanus ['OCT 12.3.019-80 wu «IIpaBun TexHUYECKOU
OKCIUTYaTalliM 3JIEKTPOYCTAHOBOK mMOTpeOuTenei» u «lIpaBuia TEeXHHWKH O€30MacCHOCTH TpHU
HKCIUTyaTaI[H JIEKTPOYCTaHOBOK MOTPEeOUTENEii».

BHUMAHUE! B c¢Bfi3M ¢ HAJIHYMEM HA KIEMMHHKE OIIACHOIO0 IJf JKU3HH
HANPSIZKEHUsI CUJIOBBbIE OJIOKM JOJIKHBI YCTAHABJIMBATHCH B IIMTAX, JOCTYNMHBIX TOJbKO
KBAJIU(PUUMPOBAHHBIM CHEHATUCTAM.

TexHuueckoe O6CJIY)KI/IBaHI/IC CHJIOBOTO OJIOKa IMPOBOAUTCA HC PCIKC OAHOI'O pa3a B ICCTh
MECALCB M COCTOHUT B KOHTPOJIC KPCIJICHUA CHIIOBOTO 6JIOKa, KOHTPOJIC JBJICKTPUYICCKUX
COCI[HHCHHﬁ, d TAKXKC YAAJICHUS IIBUIA U TPA3U C KICMMHUKA CHIIOBOTO 0J10Ka.
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KOMINVIEKTHOCTD

Cunosoii 610k Cb320MB1 — 1 mit.;
PykoBOACTBO MOTB30BaTE S COBMEIICHHOE C MACIOpTOM — | 3K3.

CBUAETEJBCTBO O ITPUEMKE

CunoBoil OJNOK H3TOTOBJIEH M TNPHUHAT B COOTBETCTBUU C TpeOOBaHUSIMU
TV 26.51.70.190-016-KTIIJI-2023 u npu3HaH rOJHBIM 151 SKCIUTyaTalUH.

[IpencraBurens OTK

M.IL.

JIaTa IIpONU3BOACTBA
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TAPAHTUMHBIE OGSI3ATEJIbCTBA

[apanTuitipie  00s3aTeNbCTBA HACTYMAIOT C JaThl MPOJAXH CHUJIOBOTO OJIoka U
3aKaH4YMBAIOTCA IO UCTCUCHUHN FapaHTHﬁHOFO CpPOK. FapaHTHﬁHBIﬁ CpPOK - OIMH I'OJ.

CunoBoii OJIOK JODKEH OBITh MCIOJIB30BaH B COOTBETCTBUM C HSKCIUTYyaTallUOHHOM
JOKYMEHTAalMeH, IeHCTBYIOUMMHU CTaHJapTaMHu U TpeOOBaHUSIMH O€30MaCHOCTH.

Hacrosmas rapaHTHs JeWCTBYeT B cliydae, €CIH CHJIOBOW OJIOK Oyaer mpHu3HaH
HCUCIIPABHBIM B CBA3HU C OTKA30M KOMIUICKTYIOIIUX HJIK B CBA3U C IIC(I)CKT&MI/I HU3IrOoTOBJICHUA
WJIA HACTPOMKH.

Hacrosimias rapanTusi HeleWcTBUTENbHA B Cily4ae, Korjga OOHapyKeHO HECOOTBETCTBHUE
3aBOJICKOTO HOMepa CHIIOBOTO OJIOKa HOMEpY B MPEICTaBICHHOM IMACIOPTE MM B CIIydae yTepH
JTaHHOTO MaclopTa.

HaCTOHI_HaSI rapaHTus HCHCﬁCTBHTeHBHa B ciy4dac, Korga IIOBPCIKICHHC nim
HCUCIIPABHOCTDH OBLIIM BBI3BaHBI IMOXKapom, MOHHHeﬁ, HaBOOAHCHHUCM WJIM APYIUMHU HNPHPOIHBIMHU
ABJICHUAMH, MCXAHHUYCCKHUM IMOBPCIKIACHUAM, HCIIPABUIBHBIM HCIIOJIB30BAHUCM, HC6pC)KHBIM
O6paH_ICHI/IeM NN CaMOCTOATCIIBHBIM HCCAHKIIMOHUPOBAHHBIM PCMOHTOM J3JICKTPOHHBIX Y3JIOB.
VYcTaHoBKa W HAcTpOWKa CHIJIOBOIO OJIOKA JOJDKHBI TMPOM3BOAUTHCS KBaTU(DUIIMPOBAHHBIM
IMEPCOHAJIOM B COOTBCTCTBUHU C 3KCHJIyaTaI_IPIOHHOﬁ HOKYMCHTaHHeﬁ.

HaCTOHI_HaSI rapaHTus HCHCﬁCTBHTCHBHa B CJIydac, Koraa 06H3py>K€HO nomnaaannue BHYTPb
00Ka BOJBI UWJIH aT'PCCCUBHBIX XUMUYCCKUX BCIICCTB.

I[CﬁCTBHe rapaHTu HC PACHPOCTPAHACTCA HA Tapy U YIIAKOBKY C OIr'paHHUYCHHBIM CPOKOM
UCIIOJIb30BAHUS.

HaCTOHI_HaSI rapaHTusad BbIAACTCA B JOIIOJIHCHHUC K HWHBIM IIpaBaM HOTpe6HTCHeﬁ,
3aKpPCINICHHBIM 3dKOHOOATCJIIbHO, W HHU B KoeH MEpE HC OIpaHUYIUBACT UX. HpI/I 3TOM
NpCaANpUATUC-U3rOTOBUTCIIb HHU IIPU KAKHUX 00CTOsITENBECTBAX HE IIPUHUMACT Ha cels
OTBCTCTBCHHOCTH 3a KOCBCHHBIﬁ, CﬂyqaﬁHBIﬁ, YMBIHIHCHHBIﬁ nim BOCHOCJICIIOBaBH_II/Iﬁ ymep6
WM JI00YI0 YIYHOICHHYIO BBITOAY, HEJIONOJIYYCHHYI0 HSKOHOMHIO H3-3a HIM B CBS3H C
UCIIOJIb30BAHUEM JJAHHOTO CHIIOBOTO OJIOKA.

IMapanTuiiaeii pemoHT mnpou3BoauThesa Ha mnpeanpustuun OO0 HIIT «Cucremsl
KoHTposisi» B r.Ilepmb. JlocTaBka CHUIIOBOro OJIOKA OCYILIECTBIISIETCS 32 CUET 3aKa3uuKa.
OOparHast OTHpaBKa CHIJIOBOrO OJIOKAa, IIOCJIE€ PEMOHTA, OCYIIECTBISIETCS 3a CYET
usrorosurens Ilouron Poceun.
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I'ABAPUTHO - YCTAHOBOYHBIE PASMEPDBI
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THUITIOBBIE CXEMbI HHOAKJIIOYEHUA
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