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1. O6mue cBeaeHus O JUCHUIUIMHE (MOTYJIE).

[lenstMmu  ocBOeHUS y4yeOHOW JUCHMIUIMHBL "ABTOMAaTU3UpPOBAaHHBIE U
MUKpPOIIPOLIECCOPHBIE CUCTEMBI  YNPABICHUS SJIEKTPONOJBHKHBIM  COCTaBOM"
SBJIFOTCS:

- chopMHUpOBaTh y CTYICHTOB OCHOBHBIE MpEJCTaBICHHUS 00 YCTPOWCTBE,
NPUHLIKIE AEUCTBUA U CHELU(PUKE YIIPABISIIOIINX BEIUMCIUTEIbHBIX MAILIUH;

- H3yYUThb CHOCOOBI U KPUTEPUHM BBIOOPA OCHOBHBIX KOMIIOHEHTOB
MUKPOIIPOLIECCOPHBIX CUCTEM YIPABJIEHUS AJIEKTPONOABUKHOIO COCTABA;

- U3YYUTb CTPYKTYPY MUKPOIIPOLIECCOPHBIX CUCTEM YIPaBICHUS.

3agayaMud  OCBOEHHUSI Y4YEOHOM JAUCHUIUIMHBI "ABTOMATU3UPOBAHHBIE U
MUKPOIIPOLIECCOPHBIE CHUCTEMBl  YNPABICHUS SJIEKTPONOJBHKHBIM  COCTaBOM"
SBJIFOTCS:

— OCBOCHHME CTPYKTYpPBI 3JIEKTPOHHO-BBIYMCIIMTEIBHON MAalIMHBI, a TaKXe
Ha3HAYEHUs €€ OCHOBHBIX KOMIIOHEHTOB — IPOLECCOPA, 3AIIOMUHAIOIINX YCTPONCTB
U YCTPOMCTB BBOJA/BbIBOAA UH(OPMALINY;

— OCBOCHHME YCTpPOWCTBA M IpPHUHIMIA JCUCTBUSA YCTPOMCTB  CBSI3U
MUKPOIIPOLIECCOPHBIX CUCTEM YIPABIEHUS C TEXHUYECKUM OOBEKTOM — aHaJoro-
nu(ppoBbIX W IU(PO-aHATOTOBBIX IpeoOpa3oBarenel, YCTPOMCTB BBOAA/BBIBOMA
JMCKPETHBIX CUTHAJIOB;

— OCBOEHHE pA3IMYHBIX AaNMapaTHbIX IUIATHOPM, HCMIONB3YEMBIX MJIs
W3FOTOBJIEHUSI MHUKPONPOLECCOPHBIX CHUCTEM  YIPABIEHUS, MPUHLUUIIOB HX
IOCTPOCHHUSA, a TaKXKE€ METOJOB IMOBBIILIEHUS HAAEKHOCTU U OE30TKA3HOCTH
YIPABJISIFOLIIUX BBIYUCIUTEIBHBIX MAILIKH.

2. [Inanupyembie pe3ynbTaThl 00YYEHHS IO TUCIUTUINHE (MOIYJIIO).

Ilepeuenp GopMUPYEMBIX Ppe3yJbTAaTOB OCBOSCHHS  00pa3oBaTeIbHOU
nporpamMmsbl (KOMIIETEHIIUI) B pe3ysbTaTe 00y4eHHUs 10 AUCHUIUIUHE (MOIYIIO):

IIK-7 - CnocoOeH nmpoBouTh 00y4eHHEe pabOTHUKOB JIOKOMOTHUBHBIX OpHra
TATOBOTO TOJBUXKHOTO COCTaBa (1ajee- JIOKOMOTHMBHasi Opuraja), TEXHUKOB IIO
pacmimpoBKe  MapamMeTpoB  ABWXKEHHUS  JIOKOMOTHBOB  (MOTOPBAaroHHOTO
MOABUKHOIO COCTABA).

OOyuenue 1O JauCHUIUIMHE (MOJIYJNIO) TMpEearnojiaraeT, d4Yro IO €ro
pe3yiibTatam oOydJaromuiics OyieT:

3HaTh:
TpeboBaHuss  HOPMATUBHO-TEXHUYECKOM  JIOKYMEHTAIlMU, TEXHUYECKHUX
PErIaMEHTOB K MUKPOIIPOIIECCOPHBIM cUcTeMaM yrpaBiieHusi. CTpYKTypy U COCTaB



MHUKPOIPOIIECCOPHBIX CHUCTEM YIPABJICHUS TATOBOTO IOJBMKHOTO COCTaBa,
NEPCIIEKTUBBl  PAa3BHTUSl CHCTEM yIpaBlieHHA. Bo3MOXHOCTH U 00jacTu
NPUMEHEHHSI CPEICTB MHKPOIPOIIECCOPHON TEXHWKUM Ha TIOJBHXKHOM COCTaBe.
Oransl pa3BUTHS BBIYUCIUTEIHHON TEXHUKU W €€ NMPUMEHEHHUs Ui YIpaBICHUS
TeXHUYECKUMU 00bekTamMu. OcHOBBI Teopuu uHPopmaiuu. Crnocodbl 00paboTKu
CHTHAJIOB B MHKPOIIPOIIECCOPHBIX CHcTeMax ynpaBieHus. CeTeBble TEXHOJIOTHH,
NPUMEHSIEMBIE TIPH OPTaHU3AIUN CHCTEM YIPABICHHS U B IIPOMBIIIICHHOCTH.

Baagern:
MertogamMu BbIOOpa PEKHUMOB pPabOThl YCTPOMCTB MHKPOIPOIECCOPHBIX
CUCTEM

YMmern:

PazpabaThiBaTh aJITOPUTMBI U MPOTPAMMBI JJIs MUKPOTIPOLIECCOPHBIX CHUCTEM
ynpasieHus. Pa3pabaTbiBaTh NpUHIUIIMAIIBHBIE CXEMBbI, U3TOTaBIUBATh MPOTOTHUIL
CUCTEMBbI YIIPABJICHUS U OTJIAXKUBATH €TI0

3. O0beM AUCIUILIUHBI (MOIYJIs).
3.1. O6mias Tpy10eMKOCTb JTUCIUIUIUHBI (MOYJIA).

OO0miast TpyAOEMKOCTh JUCHUILIUHBI (MOAyJsi) coctaBisier 3 3.e. (108
aKaJIeMUICCKHUX yaca(oB).

3.2. O6bem guctuIUIMHBL (MOAYJsl) B (QopMe KOHTAKTHOM pabOThI
oOyJarommxcsi C  MeJarorM4ecKuMu  paboTHUKaMU ©W  (WIM)  JIMIIAMH,
MIPUBJICKAEMBIMHU K peau3aiii 00pa30BaTEIbHON MPOTPAaMMBbI Ha MHBIX YCIIOBHSIX,
IIPU MIPOBEJICHUHN yUEeOHBIX 3aHITHI:

. KonmuectBo yacos
Tun y4eOHbIX 3aHATHI

Bcero | Cemectp Ne9

KonrtaktHas paboTa mpu npoBeIeHIH yIeOHBIX 3aHATHH (BCETO): 64 64
B tom uucne:

3aHATHSA JIEKITMOHHOTO THIIA 32 32
3aHATUS CEMUHAPCKOTO THIA 32 32

3.3. O0beM AUCHUIUIMHBI (MOIy/sl) B (pOpME CaMOCTOSITEIBLHON paOOTHhI
oOyyarommxcsi, a Takke B (opMe KOHTAKTHOM pabOThl OO0ydaroIuxcs ¢
NeJaroruaecKuMy pabOTHUKAMHU U (WUIH) JTUIIaMU, TIPUBJICKAEMBIMHU K peaTu3aiiun
oOpa3oBaTeNbHOM  MPOTPaMMBI  HA  WHBIX  YCJIOBHSX, TP  TMPOBEIACHUU
MIPOMEKYTOUYHOM aTTEeCTALMU cOoCTaBisieT 44 akajeMHUecKux yaca (OB).

3.4. Ilpu oOy4eHuu 1Mo UHAMBUIYATbHOMY y4€OHOMY IUIaHy, B TOM YHCIIE TIPU



YCKOPEHHOM OO0y4YeHHUH, 00bEeM NHUCIMIUIMHBI (MOIYJISI) MOXET OBITh peaan30BaH

MOJIHOCTBIO B (hOpME CaMOCTOSITENIbHOM paboThl 00ydaronuxcs, a Takke B ¢popme

KOHTAKTHOM paboThl OOy4YarOMIUXCA C TEJarorM4yecCKUuMU paOOTHUKaAMU M (WJIH)

JIMIaMHU, IIPHUBJIICKACMBIMH K pCaJIn3alliu 06p330BaTeHBHOﬁ ImporpaMmMbl Ha HHBIX

YCIIOBUAX, IIPU IMTPOBCACHUN HpOMC)I(yTO‘-IHOfI arTecrauuu.

4. ConeprxaHue JUCHUTUIAHBI (MOIYJIA).

4.1. 3aHsaTus JISKIIUOHHOTO THUIIA.

TemaTuka NEKIIMOHHBIX 3aHATHH / KpaTKOC COACPIKAHUC

Tpe6OBaHI/IH HOpM&THBHO-TGXHH‘lGCKOﬁ AOKYMCHTAIIMU K MUKPOIIPOLIECCOPHBIM CUCTCMAaM

yIIpaBICHUS

[lepeuens HopMaTuBHO-TexHUHecKoi gokymeHTarmu. TP TC, TOCT, TY. TpeboBaHus, yCTaHOBICHHEIC
JOKyMEHTaMH K MHKPOIPOLIECCOPHBIM CHCTEMaM ynpasiieHns. OyHKINN MUKPOIPOLECCOPHBIX CUCTEM
YIIpaBICHUS

BreraucnutenabHbie MalllhHBI, 3TAIlbl UX PA3BUTHA, IPUMCHCHUEC KOMIIBIOTCPOB JIJIA
YHpaBJICHUA TCXHUYCCKUMHU 00BEKTaMH.

Amnajnorossie 1 OJICKTPOHHBIC III/I(I)pOBLIC BBIYHCJIUTCIBbHBIC MAIIUHBI. CHCHI/IaHI/I?;I/IpOBaHHI)IC u
YHUBEPCAJIIbHBIC BEIYUCIUTCIIbHBIC MalllTMHbBI. Hpe,[[CTaBJ'IeHI/Ie JaHHBIX B HPI(I)pOBOfI BBIYHCIIUTEIIEHON
MaliuHe

CTpyKTypa YHUBEpCATHHON BEIUUCIUTEILHON MAIIMHBI

OcHOBHBIE KOMIIOHEHTHI. LIeHTpasIbHBII porieccop, 3aOMHUHAIOIINE YCTPOWCTBA, YCTpOicTBa BBO1a/BHIBOA
napopmanuy. HInxs!

Konnenuust noctpoeHus: yausepcaibHoii DBM. Apxrekrypa ¢on Heiimana. [apBapackas apxurekrypa.

[Tporieccopsl. ApXUTEKTYpHI MIPOLIECCOPOB, KX OCOOCHHOCTH U 00JIaCTh MPUMEHEHUS.
CrpykTypa nporeccopa.

ITonstue cuctemsl komana. Ocobennoctu RISC, CISC apXuTeKTypsl.
ApnpMeTHKO-JIOTHYECKOE YCTPOUCTBO, PETHCTPHI, CHETINKHI

3anomuHaronme ycrpoiicta. Haznauenue, mpuHIun aecTeus. Bzaumopaeiicteue

mpolieccopa 1 3alIOMUHAIONINUX YCTPOMCTB.

[NocrostHHBIE 3aOMKHaONIHME YCTpoiicTBa. OCOOEHHOCTH KOHCTPYKIIMHU, MPUHIUI JeHCTBHS, 00/1acThb
MIPUMEHEHHS.

3anoMHHaIOIMIKE YCTPOMCTBA C MTPOUBOIBHOM BEIOOPKOI. OCOOEHHOCTH KOHCTPYKIMH, TIPUHIINIT TEHCTBHSA.
Hepapxus B opranu3aniy 3alIOMHHAIOMINX ycTporicTB [[OBM

YcTpoiicTBa BBO/Ia/BBIBOA.
Ha3Ha‘l€HI/I€ YCTpﬁOCTB BBO/Jla BbIBOJIa, UX KJ'IaCCI/I(l)I/IKaIII/IH YCTpOﬁCTB 110 TUIY O6pa6aTI)IBaeMLIX CHUI'HAJIOB,
aHaJ'IOl"O-IIPI(prBLIe, IIH(l)pO'aHaHOFOBI)Ie npeo6pa3OBaTeJm, yCTpOﬁCTBa BBOHa/BLIBO,Ha III/I(l)IZ)OBI)IX CUT'HAJIOB

AHanoro-1upoble IpeodpazoBaTEIH.

Hasrnauenue ananoro-mu@poBeIX npeodpaszoBareneit. Onepanuu KBAaHTOBAaHUHS IO YPOBHIO, JUCKPETU3AIIUN
Mo BpeMeHu. BoccranoBasienue curnaia. [IpeoOpa3oBarenu HAPsHKEHUS B KOJ M YaCTOTHI B KOJI.
Haznauenue, npuHIMN IeHCTBUS aHATOTO-IIM(PPOBBIX TipeodpaszoBateneil. [lapanennpubiii ALIL,
naTerpupytonmit AT, Jlemsra-Curma ALIL. ITpeoOpa3oBanre MpoHAEHHOTO MyTH U CKOPOCTH B ITU(PPOBOIH
SKBHUBAJICHT

[{udpo-ananorossie mpeoOpazoBaTey.
Hasnavyenue, npuHLMIT AeHCTBUS LU(POAHATIOroBBIX IpeoOpa3Boareneii. [IpeodpasoBarenu ¢ marpuuei




TemaTuka JIGKLIMOHHBIX 3aHATUN / KPaTKOE CO/IepIKaHue

JIBOMYHO-B3BEIICHHBIX Pe3UCTOPOB 1 Matpuieii R-2R. Xapakrepuctnku mudpo-aHaIOTOBBIX
npeoOpa3zoBateneit

YCTpOﬁCTBa BBOI[a/BBIBOI[a JUCKPETHBIX CUTHAJIOB U UBMCPECHUSA BPEMEHU.

DJeMeHTHI YCTPHOCTB BBOIa/BBIBO/Ia IM(POBBIX CUTHAIIOB. [ eHepaTopkl, TaliMepbl, cuéTunky. Peannzanms
Pa3IMYHbIX 3a/1a4, BHIOIHIEMBIX MUKPOIIPOLIECCOPHBIMH CHCTEMAMH YIPABJICHHS IIPH TOMOIIH CPEJICTB
00paboTKH IM(PPOBHIX CHTHAJIOB.

10

CpencTBa KOMMYHUKAIIUKM MUKPOITPOLIECCOPHBIX CUCTEM YIIPABIICHUS.
Kanans! cBsI31 MUKpOIIPOIIECCOPHBIX cucTeM. MHTepdeiichl, MpoTOKoIEl 00MeHa nHpopManne.

11

TexXHONIOruH MOBBIIICHUS HAIEKHOCTH M 0€30TKa3HOCTH MUKPOIIPOIIECCOPHBIX CHCTEM
YIPaBJICHHUS.

AnmnapaTtHasi 130bITOYHOCTb U M30BITOYHOCTh JAHHBIX, PE3EpPBUPOBAHIE OCHOBHBIX KOMIOHEHTOB
MHKPOIIPOLIECCOPHBIX CHCTEM ynpaBiieHHs. Kobl ¢ 00Hapy»keHueM OMNOO0K U KOJbI ¢ KOppeKIHei omiboK

12

CTpyKTypa MUKPOIIPOIIECCOPHOM CUCTEMBI YIIpaBIE€HUs JOKOMOTHBA. PactipenenénubIit
MHOTOYPOBHEBBIN MOAX0]T K TOCTPOCHUIO MUKPOIIPOLIECCOPHBIX CUCTEM yIIPaBJICHHUS.
3amauu, penaeMble Pa3IMYHbIMA KOMIIOHEHTAMH MUKPOIIPOIIECCOPHBIX CUCTEM

yrpasieHus. Beroop anmapaTtypbl MUKPOTIPOLIECCOPHBIX CUCTEM YIPABICHHS

CrpyKTypa MHKpPOIIPOIIECCOPHON CUCTEMBI YIIPaBICHHUS IOKOMOTHBA. PactipeienéHHbIIT MHOTOYPOBHEBBIN
HOAXOJ K IOCTPOSHUIO MUKPOIIPOLECCOPHBIX CUCTEM YINpPABICHUs. 3aa4H, pelllaeMble Pa3IHYHbIMU
KOMITOHEHTaMH MHKPOIPOLIECCOPHBIX CUCTEM yIpaBiieHus. BbIOOp anmaparypbl MUKPOIIPOLIECCOPHBIX

CHUCTEM YIIpaBJICHUA

4.2. 3aHATHS CEMUHAPCKOTO THUIIA.

JlaGopatopHbie pabOThI

HaumeHnoBaHue 1a00paTOpHBIX paboT / KpaTKOe CojiepKaHue

3nakoMcTBO ¢ Tuiargopmoit Arduino.

I/ICCJ'IC,I[OBaHI/Ie MaKeTHOH IIaThl JUIA OecraeyHOIr0 MOHTAXa QJICKTPOHHBIX CXEM. C60p H OTjIajgKa
JJICKTPOHHBIX CXEM. HonyquI/Ie HAaBBIKOB UCIIOJIb30BAHNUE U3MCPUTCIIbHBIX l'IpI/I60pOB.

W3ydenune ycTpoiCTBa MOPTOB BHIBOAA IIU(PPOBBIX CUTHAIOB. [loydeHre HABRIKOB PabOTHI ¢
MHTETPUPOBAHHOI cpeol yrpaBieHHs, pa3paboTKH U 3arpy3KH B MaMITh KOHTPOJUIEpa M UCIIOTHEHUS
IIpOrpaMm

BBoJ 11u¢poBBIX CUTHAIIOB.

Peanm3anus mopsaaKoBO-BPEMEHHOTO CBSI3BIBAHUS B 3aauax ynpasieHus. [10yueHre HaBpIKOB YIIPaBICHUS
YCTPOMCTBOM BBO/Ia IM(POBOTO CUrHaIa. MeTo/ibl o1aBiIeHNe ipede3ra KOHTaKTOB, BBO B
MHUKPOKOHTpOJUIEP HHOOPMALIUH OT IepeKiroyareleit

Hccnenosanue nndpo-aHaioroBoro npeodpazoBaress
HUccnenosanme LIAII ¢ matpuuneii R-2R. OnpeneneHne xapakTepUCTHK TOYHOCTH MPeoOpa3BaHusl HU(POBOTO
CUTHasa

HccnenoBanue ananoro-undpoBoro npeodpazoBares
Hccnenosanue napamiensuoro AL

Uccnenoanue renepaTopa ¢ MMUPOTHO-UMIYJIbCHON MOAYIALIMEN
I'eneparop ¢ MMPOTHO-MMIYIIBCHON MO IALMEH MUKPOKOHTpouiepa. M3ydeHnue ycTpoicTBa, crioco0oB
[IPOrpaMMHPOBAHUs FeHEpPaTOpa

[[InpoTHO-UMITYTBCHBIN MPEe0Opa30BaTENh MOCTOSTHHOTO HAMIPSIKEHUS
YnpaieHue JBUraTesieM MOCTOSIHHOTO TOKa. Y CTPONUCTBO M MPHUHITUI AEHUCTBUS MOCTOBOTO
npeobpaszoBatens. Vcmoap30BaHNEe MOCTOBOTO IIpeoOpa30BaTeNs A PEBEPCUPOBAHMNS IBUTATEIA.




HaunmeHnoBanue 1ab0paTopHBIX paboT / KpaTKoe CoziepKaHue

7 |ABTOHOMHBIN UHBEPTOP HAIPSHKEHUSI C IMPOTHO-UMITYJILCHON MOy IsALUEN
[Ipumenenne naBepTOpoB. IIpuHIMI (OPMUPOBAHUS BEIXOAHOTO CHI'HAJIA HHBEPTOPA. ANTOPUTM
YIipaBJICHUA KIIFOYaM1 MHBEPTOPA. CrocoOsl BOSHCﬁCTBHH Ha MapaMETphbl BEIXOJAHOI'O CUT'HAJIa

4.3. CamocrosiTenbHas padboTa 00y4YaroIuXCs.

Bun camocrositensHOM paboTh

1 |[ToaroToBka k 1abopaTOpHBIM paboTam

IToaroroBka K MpOMEXyTOYHOM aTTECTALMH.

3 IToaroroBka k TCKYLIEMY KOHTPOJIIO.

5. IlepeueHp wu3MaHMM, KOTOpPBIE PEKOMEHAYETCS MCIIOIb30BATh IIPHU
OCBOCHUU JUCHUIUIUHBI (MOYJIA).

No

y bubmmorpaduyueckoe onucanue Mecro nocrymna
II/11

1 MuKpOnpOLECCOPHBIE CUCTEMBI aBTOBEACHUS HTB (yu.3); HTb (yu.6);
3J1EeKTPONOABUKHOrO coctasa JI.A. Bapanos, .M. T'onosuuep, | HTB ($6.)

E.B. Epodees, B.M. Makcumos; ITox pea. JI.A. bapanosa
Opnoromuoe uznanue Tpancnopr, 1990

2 Muxkponpolieccopbl ¥ MUKPOIIPOLIECCOPHBIE CUCTEMBI HTB (29); HTB (yu.3)
ynpasienus npeodpazosarensimu J.I1.C. A.H. CaBocbkuH,
O.E. llynoBukos; MUUT. Kad. "Dnexrpuueckas tara"
Opnuoromuoe u3ganue MUUT , 2007

3 Mertoaunueckue ykazaHus K 1a00paTOpHBIM paboTaMm 1o HTB (yu.3)
JUCLUIUINHE "ABTOMaTU3UPOBAHHBIE CHCTEMBI YIIPABICHUS
ANEKTPOIOABUKHBIM cocTaBoM" aiis cienuraibHocTy 181400
"DneKTpuYecKuii TpaHCIopT Xkeye3HbIX qopor’ A H.
CaBocbkuH, O.E. ITynoBukos; MUUT. Kad. "Dnexrpruyeckas
tara" Ogaoromuoe m3manne MUNT | 2002

6. IlepeueHb COBpEMEHHBIX TMPOQPECCHOHANBHBIX 0a3 JaHHBIX U
UH(GOPMAIIMOHHBIX CIIPABOYHBIX CHUCTEM, KOTOpPbIE MOTYT HCIOJB30BaThCS IPH
OCBOCHMH TUCUHUILITUHBI (MOIYJIS).

elibrary.ru

arduino.cc

7. TlepedeHb JNWIIEH3UOHHOTO ©  CBOOOJHO  PaCHPOCTPAHIEMOTO
MPOTrPaMMHOTO OOECredeHus, B TOM YHCJIE OTEYECTBEHHOTO MPOM3BOJICTBA,
HEO0OXOIMMOT0 JIJI1 OCBOCHHS JUCITUTIIMHBI (MOTYJIs).




WuTerpupoBanHas cpena pa3paboTku mporpammHoro obecrneueHus Arduino
IDE

8. Omnwucanme MaTepUaIbHO-TEXHUYECKOW 0a3bl, HEOOXOAUMOUN s
OCYIIECTBJICHHUSI 00pa30BaTEIHLHOTO MpOolecca MO AUCHUILTHHE (MOIYIIIO).

KommbroTep u npe3eHTairoHHoe 000pyJ0BaHuE

N3meputenbHbie  mpubopsl  (Tectephl, ocuuiorpadsl, J1adopaTopHbIe
WMCTOYHUKYU TTUTAHU)

Pabouee mecTo cTyIeHTa Uil MPOBEACHUS JTAI0OPATOPHBIX 3aHATUN

I[15BM

MUKpPOKOHTPOJUIEp ¢ KOMIIEKTOM JJIEKTPOHHBIX KOMIIOHEHTOB JJIsi COOpKHU
CXeM

N3meputensHbie mpubopsl  (TecTep, ocuuuiorpad) u - J1aboOpaToOpHBIN
MCTOYHUK MUTAHUS

9. ®opma MPOMEKYTOUHOM ATTECTALNU:

3auer B 9 cemectpe.

10. OueHouHbIE MaTEpHUAIBI.

OueHouyHblE MaTepualbl, IPUMEHSAEMbBIE NPHU MPOBEACHUU IPOMEKYTOUYHON
aTTecTalllH, pa3padaThIBalOTCA B COOTBETCTBUH C JIOKAJTbHBIM HOPMATUBHBIM aKTOM
PYT (MUUT).
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