OEOEPANBHOE ATEHTCTBO
NOo TEXHUYECKOMY PEMYNIMPOBAHWIO M METPOJTOTUN

CBUJAETEJ/IBCTBO

06 yTBEpXAEHUU TUMNa CpPeACTB U3MEpPEeHU#

MY.C.35.010.A Ne 45067/1

Cpok pencrteus go 21 gekabps 2016 r.

HAMMEHOBAHWE TUITA CPEJICTB U3MEPEHMIA
WcTouYHMKM-M3MepuTenu npeuunsnoHHsie B2900

U3TOTOBUTEJIb
Keysight Technologies Microwave Products (M) Sdn.Bhd., Manaih3aus

PEIMCTPALIMOHHBIN Ne 48623-11

JIOKYMEHT HA TTOBEPKY
MM-249/447-2011

HMHTEPBAJI MEXX]TY TIOBEPKAMH 1 rog

CeujieTenscTBO 00 YTBEpXKICHHHM TuNa nepeodopmiaeHo npukazom DezaepaibHoro
areHTCTBA 110 TEXHHUYECKOMY PETYJIHpOBaHMIO M MeTpojoruu or 25 asrycrta 2014 r.
Ne 1295

OnucanHe THOA CPEJICTB M3MEPeHHH SBISCTCS 00A3aTeNbHBIM  MPHIOKEHUEM
K HACTOSIIEMY CBH/ICTETECTBY.

3amecturens PykoBoaurens
®enepabHOTO AareHTCTBA

Cepus CH
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Cpok agencteua go 08 nekabpsa 2021 r.
meTpoiorun ot 08 pekabps 2016 r. Ne 1873

3amecTutens PykoBoauTens
QeiepalbHOr0 areHTCTBa
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OIIMCAHME TUIIA CPEJICTBA U3MEPEHUI
WcTouHuKH-U3MepuTenu npeuusnosssie B2900

Haznayenne cpencrea H3MepeHHid

WcTOYHHKH-H3MEPHTETH Npelu3noHHble cepuH B2900 (manee — HCTOYHHKH-H3MEPHTEIH)
IpefHa3sHa4YeHbl [715: BOCHPOM3BEACHHS HANpPS/KEHUs M CHIbl IIOCTOSHHOIO TOKa; M3MEpPEHHs Ha-
OPSKEHHS! ¥ CHJIBI MOCTOSHHOTO TOKA; H3MEPEHH 3JEKTPHYECKOTO CONTPOTHBIIEHHS.

Onucanne cpeacTBa H3MepeHHI

KOHCTPYKTHBHO WCTOYHHKH-H3MEDHTEIH IMPEACTABIAIOT C000H MHOro(yHKIHOHAIBHBIE
UQpoBbIE HNEKTPOU3MEPHTENNBHBIE NPHOOPH], 001afaloHe BO3MOKHOCTBIO aBTOMAaTH4ECKOro ca-
MOTECTHPOBaHHs, KATMOPOBKH M CAMOJMArHOCTHKH. YTIPABICHHE H KOHTPOJIb 3a PeXKHMaMH pabOThI
HUCTOYHHUKOB-H3MEPHTENCH OCYIIECTBIAET BCTPOSHHBIH MUKPOKOHTPOJLIED.

HcTouHUKH-H3MEPHTENN HMEIOT cieayiomue moaupukauumu B2901A, B2902A, B29O11A,
B2912A ornuyaroimecs KOJMYECTBOM H3MEPHTEIBHBIX KaHAT0B, KOHCTPYKTHBHBIMH OCOOEHHOCTS-
MH H 3HaYeHUSMH METPOJIOTHYECKHUX XapaKTEPHCTHK.

Ha nepenHeli mnaHens HCTOYHHKOB-H3MEpPHTeNlel pacloOKeHBl: BBIK/IIOYATeIb HTaHHS,
(YHKIMOHAIBHBIC KJIABHLIHM, BXOJAHBIC Pa3bEéMBbl, MpeJHA3HAYCHHBIE AT NPHCOSAMHEHHS H3MEpH-
TeJIbHLIX MPOBOJOB H INOJIKTIOYEHHS HX K M3MepseMOH ceTH, MHOro(YHKIHOHAIBHBIH KHAKOKpPH-
cTajIHueckui uHdpoBoi Aucmei, pa3séM uHTepdeiica USB tina A. Q@yHKIHOHAIBHBIE KJIABHIIH
CIIyXaT JJIs MMepeKTHYeH s PeXHUMOB paboTel H BEIOOpa CrielHaNbHBIX QYHKIHH NpH H3MEPEHHAX.
Ha 3anHell maHeIW MCTOYHUKOB-H3MEpHTENNeH pacrookKeHbl: BXOJAHBIE pa3b&MBblI BTOPOTO H3MEpH-
TeJIbHOTO KaHana (Tonbko v B2902A u B2912A), coeiuHUTEb CETEBOrO IMIHYpa, KJIEMMa 3a3emie-
HES IIACCH W coeauuuTenn HHTepdeiica USB tuna B, untepdeiica LAN u unrepdeiica GPIB. Bee
npuOOpbI CHAOKEHBI PYUKOH 1S TepeHoca.

Jlns mpoBeneHus U3MEpeHH HCTOYHHKH-H3MEPHTEIH, B 3aBHCUMOCTH OT TpedyeMoro pexu-
Ma paboThl, HEMOCPEICTBEHHO MOJKIIOYAIOT K H3MEpAeMOH LeNH WM Harpyske. M3mepeHHble 3Ha-
YeHHs 0TOOpaXkKaroTCs Ha 5'/2 paspsaHoM (Momupukammu B2901A, B2902A) wim 6'/ pa3psAIHOM
(Mmomudukanru B2911A, B2912A) KHAKOKPHCTAIMYECKOM [MCIUICE, MMEIOLIEM OCHOBHYH H
BCIIOMOTaTEIbHY IH(POBBIE MIKATE, HHIMKATOPEl PEKUMOB H3MEPEHHUSA, HHAUKATOPBl €IHHHUI] 13-
MEpPEHHS H MPeAyNPex TaloINe HHIHKATOPEL.

[MpuauMn paGoTel HCTOYHHKOB-H3MEPUTEIIEH B pEKHME M3MEPEHH 3aKIo4aeTcs B nmpeodpa-
30BaHMH BXOJAHOI'O aHAJIOTOBOrO cHrHana ¢ noMousro ALII, nmocnexyromeit MaTemMaTH4ecKol odpa-
OOTKOM H3MepeHHBIX BEIHYMH B 3aBHCHMOCTH OT  @JrOpUTMa pacdéra U3MepsSeMOoro mapamerpa u
oToOpakeHHs! pe3yIbTaTOB Ha KHIKOKPUCTAIMYECKOM IHCILIEE.

BHemHuit BUI HCTOYHHKOB-U3MEpUTEIeH NpUBE/IeH HAa PUCYHKaX 1, 3.

CxeMbl IIOMOHPOBKH OT HECAHKIIHOHHPOBAHHOIO JOCTYIA MPHBEACHEI HA PUCYHKaAX 2, 4.

[Ipu oopmiaeHHH BHEIIHEr0 BUJAAa HCTOYHHKOB-H3MEPHTEEH MOTYT HCIOJIb30BATHCS JI0T0-
tunsl Komnaduii «Agilent Technologies» nnu «Keysight Technologies».

MecTo HaHeceHus 3HaKa
YTBEPIKACHHS THIIA

PucyHok | — BHemnuit BU nepeaHei maHenmu HecTouHHKOB-H3MepuTeneit B2901A, B2911A
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Mecta m1oMOHPOBKH

MecTo HaHeceHHs 3HaKa
yYTBEep:KICHHUA THNA

Mecra mIoMOHPOBKH

Pucynox 4 — BremHnit Bi 3aHel naHen HCTOYHUKOB-H3MepuTeneii B2901A, B2911A

[Iporpammuoce obecneyenue

MaremaTtuyeckas 00paboTKa H3MEPEHHBIX/BOCHPOH3BEAEHHBIX BEJIHYHH C IOCIEAYIOIUAM
BBIBOJIOM PE3YJILTATOB Ha JKHAKOKPHCTAUTHYCCKUN AUCIUICH OCYIIECTBISETCS 3a CUET BHYTPEHHETO
nporpamMmHoro obecrneuenus (110).

ITO mMCTOYHHKOB-U3MepHUTENeH BCTPOSHO B 3AIIMINEHHYIO OT 3alMCH MaMATh MHUKPOKOHTPOJI-
Jepa, 4TO MCKII0YaeT BO3MOKHOCTE €r0 HECAHKIIHOHMPOBAHHBIX HACTPOHKH U BMEIIATE/IbCTBA, NIPH-
BOJAIIMM K HCKa)KEHHIO Pe3yIbTaTOB H3MepeHHH. MeTponoruueckne XapaKTepHCTHKH HCTOYHUKOB-
H3MepHTeNeH ¢ y4éToM mnorpemHoctd, BHocuMoi [10, npeacrarieHs! B Tabmunax 2 - 6. CymmapHas
MOrPeNIHOCTh HCTOYHHKOB-H3MepuTenedl ¢ y4€ToMm morpemHoctd, BHOocHMoi [10, He mpesbimaer
IIPe/IeIOB JOMYCKAeMO MOrpeIHOCTH.

Wnentudukaonnsie gaHabie 110 HCTOYHHKOB-H3MepHTENeH NpuBeieHs! B Tabnuue 1.
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Tabmuna 1 - Mpentudukannonnslie nanasie 10 HCTOUHUKOB-H3MEpHTENEH

Howmep Bepcun (uaeH- | Lindporoii naeH- | AJITOPHTM BEI-
HaumMenopanue Wnentndu- THQUKAUNOHHBIH HO- | THuKaTop 10 |uncnenus uud-
10 KallHOHHOE Ha- mep) I10 (KOHTpOJbHASA | POBOTO MIEH-
umernoBanue [10 cymma) TuduKaTOpa
110
Dporpamaion: oboce | pagans Bepcus OF70EEIF1B681
neHerye i WeTow | 1.0.1121.1140 C2253A5DE9599|  MD5
HIKOB - WOMCPHTCHCH | Firmware 1.0.1121.1140 C3DAIS
cepun B2900

3amura [10 o1 HenpeTHAMEpPEHHBIX U NIPeIHAMEPEHHBIX H3MEHEHHH COOTBETCTBYET YPOBHIO
«A» o MU 3286-2010.

MCTPOJTOI‘H‘ICCKHC H TeEXHHYCCKHE XapaKTePHCTHKH
MC’I’IDOIIOFH‘-IGCKHE H TEXHHYCCKHEC XapaKTCPHCTHKH HCTO‘-IHHKOB-HSMepHTeHeﬁ npeacraslie-

HEBI B Tabnunax 2-7.

Tabmiua 2 — MeTtponorudeckue XapakTepHCTHKH HCTOYHHKOB-H3MEpHTENIEH B PEIKHME BOCIIPOH3BeE-
JEHHs HanpspKEHHS MOCTOSHHOIO TOKa

[Ipenens: Paspemenne [Ipenensr momyckaemoii abco-
BOCIIPOH3BEICHHS B2901A, B2902A B2911A, B2912A JHOTHOH TOIPEemHOCTH BOC-
IIPOH3BEIeHHUs
+ 200mMB 1mxB 100 B + (0,00015-U + 225MmkB)
+2B 10 mxB 1 MxB + (0,0002-U + 350mxB)
+20B 100 MxB 10 mxB = (0,00015-U + 5mMB)
+ 200 B 1 MB 100 mxB + (0,00015-U + 50MB)

HpnMeqa}me: U- 3HauyeHHe BOCIMPOHU3BOJMMOI0 HANPAKEHHA MOCTOAHHOI'O TOKA

Tabnuna 3 — Merponornueckie XapakKTepHCTHKH HCTOYHHKOB-H3MEpHTeNel B pe)KAMe BOCIPOH3BE-
JICHHS CHJIBI IOCTOSIHHOTO TOKa

[Tpenensr Paspeinenne IIpenesnnl nonyckaemoit abco-
BocrpousseaeHHsa | B2901A, B2902A B2911A, B2912A JIFOTHOH MOrpeIIHOCTH BOC-
IPOH3BEICHHUS
+ 10 A" 5 10 bA + (0,001-I+ 150 nA)
+ 100 HA 1 DA 100 pA + (0,0006- I + 150 mA)
+ IMKA 10 mA 1 nA = (0,00025- I+ 500 mA)
+ 10 MKA 100 nA 10 nA = (0,00025- 1+ 1,5 HA)
+ 100 MKA 1 HA 100 nA %+ (0,0002- 1+ 25 gA)
+ IMA 10 HA 1 HA % (0,0002- I + 200 HA)
+ 10 MA 100 HA 10 HA + (0,0002- I + 2,5 MxA)
+ 100 MA 1 MKA 100 HA + (0,0002- T+ 20 MkxA)
+] A 10 MKA 1 MKA %+ (0,0003- 1+ 1,5 MA)
+ 1,5A 10 MKA 10 MKA = (0,0005- 1+ 3,5 MA)
= 3A 100 MxA 10 MKA = (0,004- 1+ 7 MA)
[Ipumeyanns:

Y. mpenen Bocnpomseenennst + 10 HA TOIBKO IS Mogudukanmii B2911A, B2912A
I - BocIpoH3BeIEHHOE 3HAYCHHE CHIIBI IOCTOSHHOIO TOKa
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Tabmuna 4 — MeTponorudeckne xapakTepUCTMKH HCTOYHHKOB-H3MEPHTENEH B PeXHME H3MEpPECHUs
HAIPsKEHHs TOCTOSHHOIO TOKa

[penens: Pazpemienue Ipenensr pomyckaemoit abco-
H3MEpeHHH B2901A, B2902A B2911A, B2912A TFOTHOM TOrPEeNTHOCTH  BOC-
IPOU3BEACHHUS
+ 200 MB 100 uB 100 uB + (0,00015-U + 225 mxB)
&2 R 1 MxB 1 MxB £ (0,0002-U + 350 MxB)
+20B 10 mxB 10 mxB £ (0,00015-U + 5mMB)
+200B 100 mxB 100 mxB + (0,00015-U + 50 MB)

[Tpumeuanue - U - n3MepeHHOE 3HAUeHHE HaNPSDKSHHUS TOCTOSHHOTO TOKA

Tabnuna 5 — Merponorudeckue XapakTepHCTHKH HCTOYHHKOB-H3MEpPHUTENeH B peKUME H3MEPEHHUS

CHJIBI ITOCTOAHHOI'O TOKA

ITpenens: Paszpemenne [Ipenensr pomyckaemoii abco-
H3MEPEHHH B2901A, B2902A B2911A, B2912A MOTHOH TNOTpelmHOCTH  BOC-
IPOK3BEIECHUS
+10HA " - 10 A +(0,001- I, + 150 nA)
+ 100 HA 100 pA 100 pA + (0,0006- I, + 150 nA)
+ IMKA 1 mA 1 nA = (0,00025- I, + 500 nA)
= 10 MxA 10 mA 10 mA = (0,00025- I, + 1,5 HA)
+ 100 MxA 100 nA 100 nA = (0,0002: I, + 25 HA)
+ IMA | HA 1 HA % (0,0002- I, + 200 HA)
= 10 MA 10 HA 10 HA + (0,0002 I,; + 2,5 MxA)
+ 100 MA 100 HA 100 HA + (0,0002- I, + 20 MxA)
1A 1 MKA 1 MKA £ (0,0003- I, + 1,5 MA)
+ 1,5A 10 MKA 10 MKA + (0,0005- I, + 3,5 MA)
+ 3A 10 MxA 10 MKA = (0,004 I, + 7 MA)
[Tpumeyanus

1)

- mpenen uzMepenus = 10 HA Tonesko s Mogudukanuii B2911A, B2912A
1, - U3MEpEeHHOE 3HaUYeHHe CHIIbI IOCTOSHHOTO TOKA

Tabnmuua 6 — MeTponoruyeckue XapakTepHCTHKA HCTOYHHKOB-H3MEPHTENICH B PEIKHME H3MCPCHHS

SJIEKTPHYCCKOI0O COITPOTHBIICHHA

[Ipenensl u3sMepeHHit Paspemenne [Ipenensr nomyckaemoii abco-
JIFOTHOH MOTPEIIHOCTH
2 Om 1 MxkOm = (0,002-R + 0,00035 Om)
20 Om 10 MxOm + (0,0006°R + 0,0035 Om)
200 Om 100 MmxOm + (0,00065-R + 0,035 Om)
2 xOm 1 MOMm + (0,0006'R + 0,35 Om)
20 xkOm 10 MOM =+ (0,00065-R + 3,5 Om)
200 xkOm 100 MOM % (0,0006°R + 35 Om)
2 MOwMm 1 Om = (0,00095-R + 350 Om)
20 MOwm 10 Om + (0,0018-R + 3,5 kOm)
200 MOwm 100 Om = (0,018-R + 35 kOm)
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Tabnuna 7 - TexHudeckne XapakTepHCTHKH HCTOYHHKOB-H3MEpHTENCH

HaumeHOBaHKe XapaKTepHCTHKH 3HaueHHEe XapaKTePHCTHKH
HanpsokeHne NHTaHHs OT MCTOYHMKA TIepeMeH-
HOT'O TOKa 4acToToi o1 47 10 63 'y, B ot 90 no 264
['abapuTHbie pa3Meps! (BBICOTA X MIMpPHHA X [Ty~
OuHa), MM, He Oosee 180 x 260 % 480
Macca, xr, He Gonee:
- moaudukawmii B2901A, B2911A 5
- Mogudukammit B2902A, B2912A 6.4
YCIOBHS KCIUTYaTaI|H:
- TEMIIEpaTypa OKpy Kalomiero Bo3ayxa, C ot 0 go 55
- OTHOCHTEIbHAs BIAXHOCTE, % ot 30 mo 80

3HaK yTBepKIeHHS THIIA
HaHOCHTCA Ha JIHIEBYIO NaHEIb HCTOYHHKOB-H3MEpUTEIe MeToaoM TpadapeTHOM neYaTH H Ha TH-
TyJIbHBIH JIHCT PyKOBOACTBA 110 SKCILTyaTalM| TAIIOTPACKHM CIIOCOGOM.

KomniekTHoCTh cpexcTBa m3MepeHmii
Kommekr nocrasku nmpusesien B Tabmune 6.

Tabnuua 8
HaumenoBanue ] KonugectBo
KoMmmieKTyiolse, BXOASIHE B CTAHIAPTHBIH KOMIUIEKT IIOCTABKH
McTOYHHK-H3MEpUTENTh IPENH3HOHHBI cepun B2900 MoaubHKAIHH 1
B2901A unu B2902A, v B2911A, uau B2912A (1o 3aKazy)
CeteBoii mHYp 1
Kabenp unrepdeiica USB 1

KomnakT-nuck, coaepkaiimii TeXHHIECKYIO0 TOKYMEHTALHIO B /€K~
TPOHHOM BHJIE

Kparkoe pyKoBOICTBO 10 BBOJY B SKCILIYATALIHIO

PyKoBOZCTBO 1O KCIUTyaTaHu

Mertoauka nposepku

KOMHJ’ICKTY[OIIIHC, NOCTABIIAEMBIE T10 JONOJTHUTEIEHOMY 33Ka3y

Ananrep N 1294A-001

Ananrtep N 1294A-002

KommuiekT coemanTenbHbIx Kabened ( ammHoi 1,5 M) N1294A-011

KomruiekT coemunTenbHbIX Kabened ( umHoi 3 M) N1294A-012

3axuM TecToBBIH N1295

IloBepka
OCYIIECTBIAETCA 110 NOKYMeHTY MI1-249/447-2011 «McTOYHUKH-U3MEPHTENH TIPELH3HOHHBIE cepuH
B2900. Metonuka nosepku», yreep:xkaéuromy I'IU CU ®T'Y «POCTECT-MOCKBA» 17 aBrycra
2011 r.

OcHOBHBIE Cpe/IcTBa TOBEPKH:

- Kamabparop ynusepcanbubiii FLUKE 5520A ¢ TokoM3MepHTeIbHOI karymkoi COIL 5500
(per. Ne 51160-12), mmana3oH HampsKeHHi MOCTOSHHOro Toka oT 0 10 = 1020 B, mpenens! nomyc-
KaeMOo# OTHOCHTeNbHOH norpemnocty £+ 0,0012 %, 1uana3oH 3Ha4eHHi OCTOSHHOTO ToKa oT () oo +
20,5 A, npezensl nonyckaeMoit 0THOCHTeTbHOM morpenrHocTH = 0,01 Y%:

- MyIbTHMETp Agilent 3458A (per. Ne 25900-03): nuana3oH H3MepeHHil HAPSKEHHS [OCTO-
SIHHOTO TOKa 0T 0 10 1000 B, npexensr nomyckaemoii abcoiOTHOH NOrPEIIHOCTH: -
(0,5-10‘6D+2,5~10'6E), Anana3’oH H3MEPEHHH CHJIbI MOCTOAHHOTO Toka oT 0 1o 1 A, mpeaens! gomyc-
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KaeMoil abCOMOTHOM MOrPelIHOCTH: £ (1-10°-D+1:10™ ‘E), rae D — mokasanms MyasTHMeTpa, E —
BEPXHHIH IIpeen Auana3oHa H3MepeHHii;

- KaTymka sneKkrpadeckoro conpotusienus P310 (per. Ne 1162-58), HoMHHATbHbIE 3HA4YCHHS
conportusienus 0,001 Owm, x.1. 0,02;

Caeenus 0 MeToAHKaX (MeTOAaX) H3MepeHHi
HcTounuku-n3MepuTed npenusnonHble cepuu B2900. PykoBoacTBO Mo 3KCITyaTalHH.

HopmaTHBHBIe H TeXHHYeCKHe A0KYMEHTBbI, YCTAHAB/IHBAKOIIHE TPeOOBAHHA K HCTOYHHKAM-
H3MEePHTEIAM Npenn3noHHbIM cepun B2900

1 TOCT 8.027-2001 I'CH. T'ocynapcTBeHHas MOBEpOUHas CXeMa Ul CPENCTB M3MEPEHM
NOCTOSHHOTO ANEKTPHYECKOro HaNPSKeHHs H 31eKTPOABHKYIIEH CHIIBL.

2 TOCT 8.022-91 I'CH. T'ocynapcTBeHHBIH NEPBUYHBIA 3TaJIOH H IOCYJapCTBEHHAs IOBe-
povHas cXema AJs CPeACTB H3MEPEHHH CHIIBI MOCTOSHHOTO IEKTPHYECKOro TOKa B JMANa3oHe OT
1-10-16 mo 30 A.

3TOCT P 8.764-2011 I'CHU. T'ocymapcTBeHHasd MOBEpOYHAsA CXeMa Ul CPEeICTB H3Me-
PEHHI MEKTPHIECKOr0 COIPOTHBIICHHS.

4 TexHudeckas JOKYMEHTALUs H3TOTOBHTEIA.

PexomMeH1anuu no o61acTAM NpuMeHeHHs B cepe rocyapcTBeHHOI0 PeryJIHpoBaHHsA obecne-
YeHHs eJIMHCTBA H3IMEPEeHHH

Bremonnerne paboT mo ONEHKE COOTBETCTBUA IPOMBIIUIEHHOW MPOAYKIHMH H MPOAYKIHH
JIpYTUX BHIOB, a TakkKe HWHBIX OOBEKTOB YCTAHOBICHHBIM 3aKOHOJATenbCTBOM Poccuiickoii
Oenepannu 00s3aTeNbHBIM TpeOOBAHUAM.

HsroroBurenn

Komnanus «Keysight Technologies Microwave Products (M) Sdn.Bhd.», Manaiizus
Bayan Lepas Free Industrial Zone

PG 11900 Bayan Lepas

Penang Malaysia

HenbiTaTeabHbIH HEeHTP

['ocynapcTBeHHBIH LIEHTP HCTBITaHHIH cpeacTB m3MepeHHH PenepanbHoe 0I0LKETHOE YIPEK-
nenne «POCTECT-MOCKBA» ('l CHU ®BY «POCTECT-MOCKBAY).

FOpuauyeckuit (mouyroBslit) agpec: 117418, r. Mocksa, HaxumoBcKuii mpocnekT, 1. 31.

Ten. (499) 129-19-11, daxc (499) 124-99-96

E-mail: info@rostest.ru

Atrecrar akkpemutanuu [T CHU ®BY «PoctecT-MockBa» MO NMPOBEACHHIO HCIBITAHHH
CpeAcCTB U3MepeHu# B Lensx yreepxaeHus tuna Ne 30010-10 ot 15.03.2010 .

3amecTuTens PykoBoauTens g7 / Chl

(DeI_ICpaJIbHOI"O arcHTCTBA 110 TCXHHYECKOMY

PETYJIHPOBAHUIO H METPOJIOTHH @ .B. Bynbirun

ﬁﬂ 2014 r.
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