®EOEPANBHOE ATEHTCTBO
Mo TEXHUWYECKOMY PETYITMPOBAHWIO MW METPOOI N

CBUAETEJIBCTBO

06 yTBepXAeHWn Tuna CpeAcTB U3MepeHun

RU.C.34.021.A Ne¢ 42411

Cpok gencteus no 07 anpens 2016 r.

HAMMEHOBAHME TUIIA CPEJICTB M3MEPEHHMI
I{a.nuSpaTopbl yunsepcanbuble H4-16

I/IBI"OTOBI/ITEJ]I;

OTkphiTOE aKUMOHepHoe o6LIecTBO "Hayquo-npouaaoncmeuuan KOMMNaHuA
: "PMTM“ (OAO "Kounanun "PHTM"), r.KpacHop.ap

PEFI‘ICTPAJ_IMOHHI:M No 46627- 11

_ JIOKYMEHT HA TTOBEPKY :
Paanen 11 KMCW. 411182. 032P3 '-IaGTb 1.

 MHTEPBAJ MEXCTY [TOBEPKAMY 1 rog

TUn CpecTB M3MEpeHUH  YTBepIKACH npukasom DelepalbHOro AareHTCTBa IO
TEXHUYECKOMY PEryIHPOBAHHIO H METPOJIOTHH OT 07 anpens 2011 r. Ne 1573

OnucanWe THIA CPEICTB M3MEPEHHil SBISETCS OOA3ATENBHBIM  HPHJIOKCHUEM
K HACTOAIIEMY CBHJICTCIILCTBY.

3amecrutens Pykosonurens B.H.KpyTtukos
deepanbHOro AreHTCTBA

Cepus CU Ne 000350




[Tpunoxenue k cBuaetTeabcTBY Ne 42411 auct Ne 1
00 yTBEP)KJIEHUH TUTIA CPEACTB U3MEPECHUM BCETrO JIUCTOB 12

OIMMCAHUE TUIIA CPEJCTBA U3MEPEHUI
Kanubpartops! ynusepcanbubie H4-16
Hasna4yenue cpeacrsa usMepeHHi

KamuGparops! ynusepcansusie H4-16 (nanee kanuOparop) npeaHa3HaYeHbI I BOCIIPOU3BE-
JI€HUS] HAIPSOKEHUS U CHIIBI TIOCTOSIHHOTO U NEPEMEHHOI'O TOKOB, & TaKXKE COINPOTUBIIEHUS MOCTOSH-

HOMY TOKY.
Onucanue cpeacTBa usMepeHui

KamubpaTop cocTout u3 aByx OJIOKOB:

- 0a30BbBIN OJIOK - KanmuOpaTtop yHuBepcanbHbli H4-16, nuanazoH BOCIPOW3BOAMMBIX Hamps-
’KEHHI U TOKOB KOTOpOro orpanuyeH 3HauyeHusiMu 200 B u 2 A cOOTBETCTBEHHO;

- 0ok ycunenus - H4-17BY, pacmupsiomuii Auana3oH BOCIPOU3BOIMMBIX HAIPSKECHUN H
ToKOB 10 1000 B 1 20 A COOTBETCTBEHHO.

B ocHoBy moctpoenust 6azoBoro mpudopa H4-16 momokeH nmpuHOuN (yHKIIMOHATHHOTO
KOHCTPYKTHUBHOTO pa3feieHus nmpubopa Ha (YHKIMOHAIBHYIO (MCIIOJHUTEIBHYIO) U YIPABJISIONIYIO
cexknuu (MCIT u YCII coorBercTBeHHO). KOHCTpyKTHBHOE pasneneHne 00yCIOBIEHO HEOOXOIMMO-
CTBIO pealli3alliM «IUIaBaIOIINX» (M30JIMPOBAHHBIX OT KOPITyCa) BXOJHBIX M BBIXOJHBIX KJIEMM IpH-
Oopa, 4To oOecreunBacT ero padboTy ¢ mpudopamMu U yCTPOMCTBAMH, OJMH U3 BXOJOB (BBIXOJ0B) KOTO-
PBIX, HE3aBUCUMO OT MOJISIPHOCTH, TajJbBaHUYECKH CBsI3aH C KOpIycoM uszenus. OyHKIHOHAIbHOE
pazzenieHre HOCUT MOJYMHEHHYIO POJib U MMEET LIEJbI0 COXpaHEHHE CTENEeHU KOHCTPYKTHBHOM pas-
B3k Mexxay VCIT u YCII, T.x. mocnennsis ynpasisiercs: (depe3 uHTEpQeic) oT yCTPOHCTB ¢ 3a3eM-
JICHHBIMU CUTHAJIaMH, HE Hapylllasi H30JIMPOBAHHOCTH BXOJHBIX-BBIXOIHBIX KiemMm MCII.

B cocrar YCII 6a3zoBoro npubdopa H4-16 BXoAUT MHANKATOPHO-KOMMYTAIIMOHHBIN OJI0K, KO-
TOpPBI KpOME 3JIEMEHTOB WMHIUKALIMKU BKJIIOYA€T B CBOW COCTAaB IEHTPAIbHBIH MHUKPOMPOIECCOD,
ynpasisiroruit UCIT u uaTepdeiicom.

brnox ycunenus (H4-17BY) sBnsercs xak Ob1 mpomomkenuem MCIT 6asoBoro mpubopa. B
3TUX OJOKaxX OTCYTCTBYET YINpaBJsIOIasl CEKIMs, U yIpaBleHHe UMHU ocyuecTniuserca depes Y CII
npudopa H4-16.

ba3oBsIil 610k mpeacTaBiasieT OO0 MHOTO3HAYHYIO MEPYy HampsDKEHHS (MU TOKa), KOTOPhIE
bopMHPYIOTCS U3 HANPSDKEHHS OJTHO3HAYHON MEphl — HCTOYHUKA oropHoro Hanpsokenus (MOH).

Hamnpspxkenne MOH mocrymaer Ha 1ndpo-aHaioroBsiid mpeoOpazoBarelib, T mpeodpasyeTcs
B MHOTOPA3pSIIHYIO CETKY HaIpsDKEHUN MPU MOMOUIM YCHUIIMTENS C PETYIHPYEMbIM KO3(PPHUITUEHTOM
nepeaaur u yepe3 0ydepHbIil yCHIIUTENb, 00SCTICUNBAIONTNI TpeOyeMble Harpy304HbIC XapaKTePUCTH-
KU KaJlmOpaTopa MOCTYMaeT Ha BBIXOIHbIE KIIEMMBI.

brnox ycunenns (H4-17BY) oGecneunBaer macmrabHOE ycuiieHHE B 5 pa3 BBIXOJHOTO Ha-
npsbxeHust 6azoporo 6so0ka (20-200 B u 20-140 B B pexxuMax yCHIICHHS TTOCTOSTHHOTO M TIEPEMEHHOTO
HaIpsHKEHUsI COOTBETCTBEHHO), hopmupys npeaen 1000 B.

C BbIX0/1a 0a30BOTrO 0JIOKA HAMPSOKEHHUE MOAACTCS HAa BXOJ YETBHIPEX YCHIIMTENEH, 0COOBIM
00pa3oM COEIMHEHHBIX, C IUHAMUYECKUM JIMAla30HOM BBIXOJHOTO HAIPSKEHUs KaXKJI0To U3 HUX J0
200 B (aMmIuTyTHOTO 3HAYEHUS).

brnok ycunenus H4-17BY peanusyer u QyHKIHIO mpeoOpa3oBaTeisi HaMPsSHKEHUE-TOK ¢ KO-
s durnmentom npeodpazoBanus (kpyrusHoii) 1 B/A. Ilpu 3ToM nuana3oHy BXOJHBIX HANPSKEHUH OT
0 1o 21 B cooTBeTcTBYET BBIXOHOM TOK OT 0 10 21 A.
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IIporpammHoe obecnievyenune

[Iporpammuoe ob6ecnieuenue (I10) mpubopa H4-16 3amuceiBaeTcsi B maMsTh TPOrpamMm yIpas-
JSIOUIET0 MUKPOKOHTPOJIIEpA Ha 3Tare MPOM3BOACTBA U B MpOIlecce IKCIUTyaTalluy KajaudpaTopa u3-
MEHEeHHI0 He moanexxut. Homep Bepcuu u 3HaueHue uudposoro uneHtudukaropa [10 konTpoanpy-
I0TCS IIPU NIEPBUYHOMN TOBEpPKE KamubpaTopa.

ITO ocymiecTBasiIeT yCTAaHOBKY BHYTPEHHEH KOH(MUTypaliu COCTaBHBIX YacTed KanuOparopa,
oOecrnieunBast Py 3TOM COOTBETCTBHE €I0 XapaKTEPUCTHUK MapaMeTpam, 3aJaHHbIM OTIEpaTOPOM.

VYcTaHoBKa BHYTpEeHHEH KOH(UTYypaluHu KanuOpaTopa, MPOU3BOAMTCS C YYETOM KOHCTaHT
(BecoBBIX KOA((PHUITMEHTOB), KOTOPBIE OMPEACIISIOTCS MPU MPOBEACHUU €r0 KaJTUOPOBKH M 3aIMChIBA-
I0TCS B MaMATh yIpaBisitoniei yactu. Vi3MeHeHne 3HaueHuN KOHCTAHT MPHUBOJIUT K M3MEHEHHUIO 3Ha-
YeHHs KaTMOPOBOYHOIO MACHTU(PHUKATOPA, KOTOPOE YKA3bIBACTCS B CBUJIETEIHCTBE O MOBEPKE U MOXKET
OBITH BBIBEIEHO Ha MHJUKATOPE YaCTOTHI JINLIEBOM MaHeIu KanuOpaTtopa sl KOHTPOJIS.

Nwmerommiicss B cocTaBe KanubpaTropa HHTEpGEHC MO3BOJISIET YIIPABIATh KaTUOPATOPOM C T0-
Motbto [IDBM, uto nenaet BO3MOKHBIM €ro MCHOJIb30BAaHUE B COCTABE PA3JIUYHBIX aBTOMATHU3UPO-
BaHHBIX CUCTEM, OJIHAKO U3MEHUTH Yepe3 HHTepPeiic KOHCTAaHThI WIIM MOAU(PHUIIMPOBATH MPOTPaMMHOE
o0ecrnieueHre HEBO3MOKHO.

WnentudukannoHHble JaHHbIE IPOTPaMMHOI0 o0ecrieueHns MpuBeAeHbI B Ta0uIe 1.

Tabmumna 1 - UneHTudukanroHHble JaHHBIE MPOTPAMMHOTO 00ECTICUCHUS

HaunmenoBanune | Unentuduka- Homep Bepcum | [{udposoit AJITOPUTM  BBI-

MPOTPAaMMHOTO | ITMOHHOE Ha- | (uaeHTuuKa- UaeHTU(DUKATODP | YMCIIeHusT 1ud-

o0ecrnieueHus MMEHOBaHUE IUOHHBIA  HO- | IPOTPAMMHOIO | pOBOTO  HJIEH-
MPOTPaMMHOTO | Mep) mpo- | obecnedeHust tudukaropa
obecrieueHus TPaMMHOTO (KOHTpOIBHAS MIPOTrPaMMHOTO

obecrieueHus CyMMa  HCHOJ- | obecreueHus
HSIEMOT'0 KOJIa)

1O ynpasinsito- 8-Mu OuTOBas

IET0 MUKPO- HA4-16.hex 13 DO KOHTpPOJIbHAs

KOHTpOJuIepa cymMma

H4-16
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OO06mwmit BUJ M cXxema IIIOMOMPOBKHU KamuOparopa

Mecta HaHeceHUs Mecta HaHeceHUs
MMOBEPUTENBHBIX KIEUM KJIEUM U3TOTOBUTEIS

[ToBepuTenpbHOE KJICHMO B BHJI€ HAKJICHKHA HAHOCUTCS Ha CBOOOIHOE MECTO Ha JIUIEBOM MTaHETH



MeTpoJiornyeckue 1 TEXHHYECKHE XapaKTePUCTHKH
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1 OcHOBHBIE TEXHHUYECKHE XAPAKTEPUCTHKH KaauOparopa B peXHME BOCIPOU3BEICHUS Ha-
IPSDKEHUS TOCTOSTHHOTO TOKA.
1.1 OcHOBHBIE METPOJIOTUYECKHE XapaKTEPUCTHKH, U MTapaMeTphl BEIXOAHBIX Ienel Kaauopa-
TOpa MpHUBEIEHBI B Ta0nuLe 2.

Tabmmma 2 - XapakTepuCTHKN KaMOpaTopa HAMPSKEHUS TOCTOSIHHOTO TOKa

[Ipenemns . Temnepa- | lymbl u
BOCIIPO- Hpezxemil AOITyCKaeMOH BhIXO- TYpHBIM | ITyJIbCALIUU
n3Bee- OCHSBHOH HOF(?CIHHOCTI/I, Hoe ccf[- Makcu- ko3 du- | Ha BEIXOJIE
HUS Ha- (% ot U+ % ot Un) MalbHBIM | IIMEHT, | B IIOJOCE

MIPOTUB- o
TpsiKe- eHIe TOK Ha- % /°C, | gacrot 10-
HUS T10- ’ rpy3ku, | He 6omee | 10000 I,
Owm, He

CTOSIHHO- . . . Souce I He Ooee

ro ToKa, 90 nuei, Tcal =1 °C | 1 rox, Tcal £5 °C
+ Un

0,2B 0,0015 + 0,0005 0,0025 + 0,0005 20 £0,2 - 0,00025 10 mxB
2B 0,0015 +0,00015 | 0,0025 + 0,00025 0,0003 22 MA 0,00022 30 mxB
20B 0,001 +0,0001 0,002 + 0,0001 0,0005 22 MA 0,00021 0,1 mB
200 B 0,002 + 0,0002 0,003 + 0,0003 0,01 22 MA 0,0003 2 MB

1000 B 0,0025 + 0,0003 0,0035 + 0,00035 1 22 MA 0,0004 20 mB

HHpumMeyanus

1 ITorpemnocts Ha mipeaenax «0,2 B» u «2 B» moxeT yBenuuuBarbcsa Ha =1 MkB u3-3a Tep-
MO-3.]1.C.

2 Tcal — Temmneparypa, Ipyu KOTOPOU OCYIIECTBISIACh KanuOpoBka. Tcal He momKHA BBIXO-
muth 3a ipenensl (15 —30) °C. Ipu Beimycke Teal = (23 +1) °C.

3 U — 3HaueHue BOCIIPOU3BOIUMOTO KaTuOpaTOPOM HaNPSKEHUS MTOCTOSIHHOTO TOKA.

4 Tlpenen «1000 By peanusyercs B COBOKYITHOCTH ¢ OJIOKOM YCHIJICHHS.

1.2 Bpemsi ycTaHOBJEHHUSI BBIXOJHOTO MapaMerpa ¢ HOPMUPYEMOW MOTPEHIHOCThIO HE Mpe-
BbIIaeT 40Mc U IpU NEPEKITIOYECHUH TPEAEIOB yBeauunuBaeTcsa Ha 0,2 c.

1.3 JlononHuTenbHas MOTPEIIHOCTh OT U3MEHEHUSI TEMITEPATypbl OKPY>KAIOIIETO BO3/1yXa Ha
kaxabie 10 °C He npeBbIlIaeT NpeieIoB OCHOBHOM MOTPEITHOCTH.

2 OCHOBHBIE METPOJIOTHYECKUE U TEXHUYECKUE XapaKTEPUCTUKH B PEKUME BOCIIPOU3BEICHUS
HaIPsHKEHUS TIEPEMEHHOTO TOKA.

2.1 Tlpubop obecrieunBaeT BOCIIPOU3BEACHUE HANIPSHKEHUN TIEPEMEHHOTO TOKA CHHYCOUIAh-
HO# opmbl B quamnazone oT 50 MmxB 10 710 B cpenHexBaipaTHYECKOTO 3HAUYCHUS Ha YaCTOTAaX:

-otr 0,1 I'm mo 100 kI'q gt Hanpsixennit go 200 B;

-otr 0,1 I' mo 30 xI'y ayist Hanpsixkenuit o 710 B

C METPOJIOTUYECKUMH M TEXHUYECKHUMH XapaKTePUCTUKAMH, YKa3aHHBIMU B Ta0iuIle 3.
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[Ipenemns Harpy3ounbie N3menenue
(mmnarma- Tpesensi f1o- XapaKTePUCTUKH Koao- HAMpSDKEHUA
30HBI) ” Ewm- Tox ¢bunu- IIOJT BO3JIEN-
ycKaeMou oc-
BOCIIPO- . KOCTb Harpy3 | €HT CTBHEM MakK-
. HOBHOI1 110- .
u3BeIe- YacToTHBIN Harpys- Ko, I, rapMmo- CHMaJIbHOU
IPELIHOCTH,
HHS, Ha- JIATa30H (% or U + % ku, nd, MA, He | HUK, Harpy3Ku,
TIPSKEHUS He 00- Oosee Kr, %, +(% ot U +
epeMeH- or Un), 1 rop, He 0o- % ot Um)
nepeMeH Teal 45 °C aee o ot Unt
HOTO TO- nee
ka, £ Un
0,2B 0,1 Tm-20 kI | 0,01 + 0,003 B 0,02
0,05— | 20-50«In 0,02 + 0,004 PIXOHOC ;8%’0' 0,03 IL* 20 Om
210 MB) | 50-100 [ 0,05 + 0,005 THBIICHHIE 28 M 0,05
2B 0,1 Tm-20 Iy | 0,01+ 0,001 1000 0,02 0,001+ 0,0001
(1 mMB - 20 - 50 x['n 0,02 + 0,002 1000 22 0,03 0,005 + 0,0005
2,1 B) 50 - 100 xI'g 0,03 + 0,003 1000 0,05 0,015+ 0,0015
20B 0,1 Tm-20 Iy | 0,01+ 0,001 1000 0,02 0,001 +0,0001
(10 MB — 20 - 50 x['n 0,02 + 0,002 1000 22 0,03 0,005 + 0,0005
21 B) 50 - 100 xI'g 0,03 + 0,003 1000 0,05 0,015+ 0,0015
200B 0,1 Tm-20 kI | 0,01 +0,001 300 0,02 0,003 +0,0003
(0,1 — 20 - 50 x['n 0,03 + 0,003 300 22 0,05 0,015 +0,0015
210 B) 50 - 100 xI'g 0,05 + 0,005 300* 0,1 0,06 + 0,006
1000B | 0,1 T-1xIl0 0,01 +0,001 300 0,03 0,003+0,0003
(100 — 1-10xl'g 0,02 + 0,002 300 2 0,03 0,01 +0,001
710 B) 10 - 20 x['x 0,03 + 0,003 300 0,10 0,03 + 0,003
20 - 30 xI'n 0,05 + 0,005 300 0,15 0,05 + 0,005

*mst U>110B emkxocTh Harpy3ku He nospkHA npeBbimath 200 nd (s yactot Beime 60 k1)

Npumevanus
1 TIpenen «1000 By peanusyeTcsi B COBOKYITHOCTH C OJIOKOM YCHJICHHS.
2 Ilpum Beimycke Tcal = (23 £1) °C.

2.2 Ilpu BOCTIpOM3BEICHUH MTEPEMEHHOT0 TOKA U €ro HanpspKeHus: mpubop obecreunBaeT yc-
TAHOBKY YacTOTHI HANPSOHKEHUS (TOKA) CHHYCOMAAIbHON (POpMBI B mpenenax, ¢ TUCKPETHOCTBIO U TO-
I'PEIIHOCTBIO, YKa3aHHBIMU B Ta0uuIe 4.

Tabnuna 4 - XapakTepuCTUKN YCTAHOBKH YaCTOTHI

ITogauana3on yactor JIucKpeTHOCTh IIpenensl nonmyckaeMoi NOTrPeIHOCTH yCTa-
HOBKH 4acCTOTHL, + %, He 0oliee
0,1-199TI 0,1T 0,5 (2,5 nns gactot ot 0,1 10 5,1 I'r)
20-200T'g 1T 1
0,21 — 1,99 xI'u 10 I'n 2,5
2-219xI'y 100 I'g 2,5
22 - 120 xI'y 1 xI'n 0,5

2.3 Bpemsi yCTaHOBJIEHUS! BBIXOJHOTO HampsikeHus He Oonee 40 Mc, a BpeMsl yCTaHOBJICHUS
yactoTbl He npesbimaet 200 mc. [lepekioyeHre mpeaesioB yBeIMuuBaeT BpeMsl yCTaHOBJICHUS He 00-
see yeM Ha 0,2 c.
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2.4 JlomomHUTENBHAS TTOTPEITHOCTh, 00YCIOBJICHHAS M3MEHEHHEM TEMIIEPaTyphl OKpYKaro-
niero Bo3ayxa Ha kaxzaele 10 °C, He nmpeBbIlIaeT NpeIesioB OCHOBHOM MOTPEIIHOCTH.

3 OcHOBHBIE METPOJIOTUYECKHE M TEXHHUYECKHE XapaKTePUCTHKU KanuOpaTtopa B pexume
BOCTIPOM3BEICHUS CHIIbI IOCTOSIHHOTO TOKA.

3.1 OCHOBHBIC METPOJOTUUYECKUE XAPAKTEPUCTHKU M TTapaMeTPhl BRIXOAHBIX IIeTel kaimnopa-
TOpa MpUBEEHBI B TA0IHULIE 5.

Tabnuma 5 - XapakTepucTUKu KamuOpaTopa CHIIbl TOCTOSTHHOTO TOKa

[Ipenensr [Ipenensr momyckaemoi [IIymMbI 1 ynbcanuu
BOCIPOM3BE- | OCHOBHOM MOTPEIIHOCTH, Hanpsxenue BreixogHoe | Ha BBIXOJIE B MOJIOCE
JIEHUS CUJIBI +(% ot I + % ot In), conpotusie- | yactor 10-10000 I'm,

o Ha Harpy3Kke
IMOCTOSIHHOTO 1 ron, Tcal £5 °C HHE, He MeHee | He OoJiee

TOKa, + I

2 MA 0,004 + 0,0005 1o 6 B 500 MOMm 0,01 MmxA

20 MA 0,005 + 0,0005 1o 6 B 50 MOwm 0,1 MxA

200 MA 0,008 + 0,0005 1o 6 B 5 MOm 1 MKA

2000MA 0,009 + 0,001 no5B 0,5 MOwm 10 MxA

20 A 0,025 +0,0025 no2,5B 3 kOm 100 MxA

IIpumeyaHnus:
1 Ipenen «20 A» peanusyeTcs B COBOKYITHOCTH C OJIOKOM yCHIICHUS.
2 Ipu Beimycke Tcal = (23 +1) °C.

3.2 IIpubop nomkeH o0ecreynBaTh MEPEKPhITHE MPEIETIOB BOCIPON3BOIUMBIX 3HAUEHUH CH-
JIbI IOCTOSTHHOTO TOKa He MeHee 10 %.

3.3 JlononHHUTENbHAS MOTPELIHOCTh, OOYCIOBIEHHAs! W3MEHEHHEM TEeMIIEpPaTyphl OKPYKaro-
1iero Bo3ayxa Ha kaxele 10 °C, He peBbILIaeT MPEAEIOB OCHOBHON NOTPEIIHOCTH.

4 OcCHOBHBIE METPOJOIMYECKHE M TEXHMYECKHE XapaKTePUCTUKH KanuOparopa B pexHUMe
BOCIPOM3BEIEHUS CHJIbI IEPEMEHHOTO TOKA.

4.1 OCHOBHBIE METPOJIOTUYECKUE XapAaKTEPUCTUKU U IapaMeTpbl BRIXOIHBIX IeTel Kanuopa-
TOpa MpHUBEIEHBI B Ta0nuIe 6.

Tabnuna 6 - XapakTepuCTUKU KanuOpaTopa CUIIbl IEPEMEHHOr0 TOKa

[Ipenens! (nuama- Hpellfiﬂbl z[onyc-v Hamps- | Brxommoe Koaddu-
30HBI) BOCTIPOH3- KaeMoil OCHOBHOM IIUCHT
YacrorHeie o KCHHE COIPOTHB-
BEJICHUS Hamps- norpemHocTH, =(% TapMOHUK,
JTMaTa3oHbl Ha Ha- JIeHue,
KEHUS TTepEMEH- ot [ + % ot Im), rOV3Ke He MeHee Kr, %,
HOTO TOKa, =+ I 1 rox, Tcal £5 °C Py He Oonee
2 MA 0,1 —200 I'g 0,02 + 0,002 30 MOwm 0,015
(1 MmxA- 2,1 MA) 0,2—-1xkI'n 0,03 + 0,003 1m0 4 B 10 MOm 0,015
1-10kln 0,06 + 0,006 10 MOwm/f* 0,015-f
20 MA 0,1 =200 I'g 0,02 + 0,002 3 MOmMm 0,015
(10 MxA- 21 MA) | 0,2-1xkI'1g 0,03 + 0,003 1m0 4B 1 MOMm 0,015
1-10kln 0,06 + 0,006 1 MOwm/f 0,015-f
200 MA 0,1 —200 I'g 0,02 + 0,002 300 kOm 0,015
(0,1 -210MmA) 0,2—-1xkl'n 0,03 + 0,003 1m0 4 B 100 xOm 0,015
1-10kln 0,06 + 0,006 100 kOm/f | 0,015-f
2000 MA 0,1 —200 I'g 0,03 + 0,003 30 xOm 0,03
(1- 2100 MA) 0,2—-1xkI'n 0,05 + 0,005 1m0 4 B 10 kxOm 0,05
1-10kln 0,12+ 0,01 10 xOm/f 0,05-f
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20 A 0,1 —200TI'g
(1-21A) 0,2 -1kl
1-10kI11

0,03 + 0,003
0,05 + 0,005
(0,05+0,005) - f

mo1,3B

1 kOm
200 Om
100 Om/f

0,05
0,05
0,05-f

NpumMevyanusn:
1 Tlpenen «20 A» peann3yeTcss COBMECTHO C OJIOKOM yCHUJICHUS.
2 Ilpu Beimycke Tcal = (23 £1) °C.

* f — 3HAUEeHME YaCTOTHI B KHJIOTEPIIax

4.2 JlomomHUTENbHAs MOTPEIIHOCTh, 00YCIOBICHHAs M3MEHEHUEM TEMIIEpaTyphbl OKpYXKaro-
niero Bo3ayxa Ha kaxple 10 °C, He MpeBbIIIAET [TOJIOBUHBI IPEAEIOB OCHOBHON MOTPEIIHOCTH.

5 OcCHOBHBIE METPOJIOTUYECKHE M TEXHHYECKHE XapaKTePUCTUKH KanuOparopa B pekHUMe
BOCIIPOM3BEICHHS COTIPOTUBIICHUS TTOCTOSHHOMY TOKY.

5.1 KanuOparop ocymiecTBisieT BOCIIPOU3BECHUE COIIPOTHBICHUH MMOCTOSSHHOMY TOKY B JIe-
KaJHBIX TOYKaX, B IHara3zoHne ot 1 10 10% Om.

5.2 OCHOBHBIE METPOJIOTHYECKUE XAPAKTEPUCTHKHU U MapaMeTPhl BBIXOAHBIX IIeTel KaauOpa-
TOpa MpHUBeIEHBI B TabnuLe 7.

Tabnuua 7 - Pexxum kanuOparopa CONpOTHBICHHMA

Homunans- Tok uepes pe3u- | OTKIIOHEHME TemnepaTypHblii
[Ipenensl nomyc-
HbIE 3HAUEHUS . . cTop 6e3 yBenu- | OT HOMHUHAJb- K03 punreHT
KaeMOl OCHOBHOH
BOCIIPOU3BO- norpermHocTH, | ro YEHHUs NOTpell- | HOro 3Have- COIIPOTHBIICHUS,
- ’ ? 0, 0 0 -
TIAMBIX COHPO (23 £5) °C, % HOCTH, MA aus, +% +9%/°C, He 60
TUBJICHUH nee
1 Om 0,005 1o 1000 0,1 0,0003
10 Om 0,003 100 0,05 0,0003
100 Om 0,003 20 0,05 0,0003
1 kOm 0,003 7 0,05 0,0003
10 kOm 0,003 2 0,05 0,0003
100 kOm 0,003 1 0,05 0,0003
1 MOm 0,01 0,2 0,05 0,001
10 MOMm 0,03 0,02 0,15 0,003
100MOwm 0,05 10 0,01 0,15 0,003

6 OO1e xapakTepUCTHKU KanubpaTopa.

6.1 Bpems mporpeBa (ycTaHOBJIeHHs pabodyero pexuma) He MeHee 2 4, C YABOCHHOU Io-
rpeuHocTho - 0,5 u.

6.2 KanmOpaTop coxpaHseT CBOM TEXHUUECKUE XapaKTEPUCTUKH TIPU MUTAHUU OT CETH IIe-
peMeHHoro Toka HamnpsbkeHueM (230 + 23) B, yactortoit ot 47 o 63 'y u coaep:kaHreM rapMOHHK

He 6onee 5 %.

6.3 DnekTpruecKas IPOYHOCTh U30JISIIIMK MEXK/Ty CETEBBIMH IIETISIMUA KaTuOpaTopa u KOpIry-
COM BBIJIEP)KUBAET 6€3 Mpo0osi 1 TOBEPXHOCTHOTO MEPEKPBITHS UCIIBITaTeNIbHOE HanpshkeHue 1,5 kB
CHHYCOUIATIBHOM (GopMbl, yacToToil 50 I'11, B HOpManIbHBIX YCIOBUSX.
DneKkTpuueckass IPOYHOCTh M3OJIALUU MEXKAYy KIeMMaMH KaauOpaTopa U KOPIYCOM BBI-
JepkuBaeT 0e3 mpoOosi 1 MOBEPXHOCTHOTO MEPEKPBITUS HCIIBITaTeNIbHOE HanpsbkeHue 1,5 kB cuny-
couganbHoOu opmbl, yactoToit 50 ['11, B HOpMAJIBHBIX YCIOBUSX.
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6.4 DnekTpuyeckoe CONMPOTUBICHUE H3OJSALUU MEXKAY LEMIMU MUTaHWUs KanuOpatopa U
KJIeMMaMH He MEHee:

- B HOPMaJIbHBIX yclnoBUsX npuMenenus — 1000 MOw;

- IIpY TOBBIIIEHHOM TeMIepaType oKpyskaromero Bozayxa — 20 MOwm.

DIEKTPUUECKOE CONPOTUBJICHHE H3OJSAIUU MEXIY BHEIIHMM 3aKMMOM (KOHTaKTOM) 3a-
IIUTHOTO 3a3E€MJICHHS M KOPITyCcOM Kaiauoparopa He 6osee 0,5 Om.

6.5 MouHocTs, notpediasemMas mpudopaMu OT CETH MUTAHUS IPU HOMUHAJIBHOM HanpsyKEHUU
He Ooutee:

- 80 B-A nmys 6a3oBoro 0J10Ka;

- 200 B-A nns 6y10ka yCHIICHHS.

6.6 Hampsbxkenune mHayctpuainbHbix pamguoniomex (MPII), cozmaBaembpix KammOpaTtopoMm He
MIPEBBINIACT 3HAYCHUH, IPUBEIEHHBIX B Tabnwuie 8 (o0opynoBanue kinacca b mo 'OCT P 51522 (MBK
61326-1).

Ta6muma 8 — Jlomyckaembie 3HaueHus Hanpspkenus: VPIT

Hanpsioxenue Uc, 1b (otHOCHTEnpHO 1 MKB)

ITomoca wacror, MI'y
KBazunukoBoe 3Hauenue | CpegHee 3HaYEHUE
0,15-0,5 66 - 56 56 —46
0,5-5 56 46
5-30 60 50

Npumevanus

1 Ha rpann4HO#1 4acTOTE HOPMOU SIBIISIETCSI MEHbIIIee 3HaUeHue Hanpsbkenuss NPT

2 B nonoce wactot ot 0,15 no 0,5 MI'u tonycTuMble 3Ha4€HUSI HANPSIKEHUS BBIYUCIISIIOT KaK:
U~=66—-19,1-1g f/ 0,15 nns xBazunukoBeix 3Ha4eHUi 1 U= 56 — 19,1+ Ig £/ 0,15 nns cpennux 3Have-
HUM, T/1e f — yacToTa M3MEepEeHN B Merarepiiax

HanpsikeHHOCTD MOl MHAYCTPUATIBHBIX PaIUoNoMeX, KaTuOpaTOpOM He MPEBbIIIAET 3HaUe-
HUH, TpUBEJIEHHBIX B TabuIe 9 (o6opynoanue kimacca b mo 'OCT P 51522 (MOK 61326-1).
Ta6muma 9 — Jlomyckaembie 3HaUeHHS HanpsbkeHHOCTH 1most PIT

Hampsixennocts nosis, b (otHocuTensHO 1 MKB/M),
KBa3UIIMKOBOE 3HAUCHHUE
30 -230 30
230 - 1000 37
IIpumeyanue — Ha rpaHMYHON 4acTOTE HOPMOM SABJISIETCA MEHbIIIEE 3HAYCHUE HAIPSKEH-
HocTH noJist P11

ITomoca gactot, MI'11

6.7 Macca xanuOparopa:

0a3zoBoro 0Jyioka - He Ooiee 7,9 Kr;

0Ji0Ka ycmiieHus - He 6oiee 9,5 Kr.

6.8 ["'abapuTHBIC pa3Mepbl KaauOparopa (IIMHa X MUPUHA X BBICOTA):

6a3zoBoro 0yoka - 364x460x80 MMm;

osoka ycwitenus - 364x460x80 mm.

6.9 YnpasneHnue KanmuOpaTopoM MOXKET OCYIIECTBIATHCS ¢ moMotibio [I9BM ¢ npeobpaszona-
tenem GPIB-232CV-A (KOII), mpu 3ToM Kanubpatop oOecrednBacT:

- pabory ¢ nocienoBatenbHbIM HHTEp(Deiicom mo 'OCT 23675 (untepdeiic CTHIK C2-UC),
RS-232C npu ypoBHe curHajioB He MeHee 5 B, nepenatomux auHUsAX 0pu Harpyske 3 kOwm;
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- pabotry ¢ unTepdeiicom KOII uepes npeodpazoatens GPIB-232CV-A B COOTBETCTBUU C
I'OCT 26.003 (IEEE 488, GPIB).

6.10 Cpennsist HapabOTKa Ha OTKa3 He meHee 10000 u.
6.11 Cpennuii CpoK CITy>KOBI He meHee 10 er.
6.12 HopmanbHbI€ yCIIOBHS AKCIUTYaTallMU:

- TEMIIEpATypa OKPYKAIOMIETO BO3AYXA, *C ..ivriiiiiiiii i, 23+ 1;
- OTHOCHUTENbHAS BIAXKHOCTh OKPYKAIOIIETO BO3AYXA, Y0 «uvvvvneieniienieannne 30 - 80;
- armocepHoe maBienue, Klla (MM PT.CT.) ....ooovviiiiiiiiiiinnnn, 84 - 106 (630 - 795);
- HampsKEHHE MUTAoMIeH ceTh, B ... ..., 230+ 10;
- 4aCTOTA MPOMBIIIIIEHHOM CETH, I ....oiiiiii e 47- 63.

6.13 PaGoune ycnoBus SKCILTyaTalliy:

- TEMIIEPATYPA OKPYHKAIOIIETO BOBLYXA. .t nureeennneeennnneeennneeennnns oT + 5 1o + 40 °C;

- OTHOCHUTENbHAS BIAXKHOCTh OKPYKAIOIIETO BO3AYXA, Y0 «uvvvvneeinneennieannnne 80 % npu
temnepatype 10 + 30 °C;

- armocepHoe maBienue, Klla (MM PT.CT.) ....ccovviviiiiiiiiannnn, 84 - 106 (630 - 795);

- HampsKEHHE MUTAoMIeH ceTh, B ... ..., 230+ 23;

- 4aCTOTA MPOMBIIIIIEHHOM CETH, I'IT ...oovi i e 47- 63.

3HaK yTBep:KIeHHUs TUIIA

3HaK yTBEPIKACHHUS THIA HAHOCAT Ha MEPEIHIOI0 MaHeNlb KalnOpaTopa METoaoM o(ceTHOMH
IICYaTH, Ha TUTYJIBHBIA JHUCT PYKOBOJCTBA IO 3KCILTyaTanuud U (GopMyssipa — TUIOrPpa@)CKUM CIIOCO-
oom.

KoMmnieKTHOCTH CpecTB u3MepeHuil
KommiekTHOCTH KanuOparopa ykazana B Tabnuie 10
Tabmuma 10 — CoctaB KOMIUIEKTa MOCTAaBKU KajauOparopa

O6o3HaueHne HaumeHnoBanue Kou. IIpumevanue
KMCH.411182.032 KamubpaTtop ynuBepcanbubiii H4-16 1
KMCH.411582.038 bnok ycunenus H4-17bY 1
3anacHble YaCTH M IPUHA/VIEXKHOCTH
(BUIT-0)
TV1-631-0020-93 YemonaH mmactMaccoBbliil «Campy 2 |YoakoBka g H4-

16 u 6:10Ka
YCUTICHUS

3UII-O opudopa H4-16
KMCH.685631.052 Ka6ens (K0) 1
KMCH.685631.050 Kab6ens (K5)

KMCH.685631.058 Kab6ens (K1) 2
KMCH.685631.049 Kab6ens (K2) 1
KMCH.685619.020 Kabens 1 Hurepdetica
KMCH.685619.023 Ka6ens ynpasnenus H4-17bY (K7) 1 RS-232C
KMCHN.418711.001 Hakoneunnk 2

SCZ-1R [IIHyp coeAMHUTETbHBII 1 CeteBoi
OH00.481.005 TY Bceraska mmaBkas BII2B-1B 1 A 250 B 4
KMCH.434156.054 Hemurens 100:1 (4950 /50 Q) 1
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3UII-O 6noka ycunenust H4-17BY
SCZ-1R [IIHyp coeAMHUTETbHBII 1 CeteBol
KMCH.685631.066 Ka6ens (K20) 1 Ha tox 30 A
0100.481.005 TY Bcraska nmiaBkas BI12b-1B 2 A 250 B 4
KMCH.685621.172 Kabenb-nepembruka 1
IKCIUIYATALMOHHAS IOKYMEHTAIUS
KMCH.411182.032P3 | Kanubparop yHuBepcansubiii H4-16. 1
PyxoBoacTBo 1o 3kcrutyaranuu. Yacts 1
KMCH.411182.03200 | Kanubpatop yHusepcaibubiii H4-16. 1
Dopmyisip
IlocTaBKa 110 OT/ICJILHOMY 3aKa3y
KMCH.411182.03031 Kanubparop ynusepcanbubiii H4-17. 1 ob1ee
PykoBoncTBO 1o 3xcruryarauuu. Yacts 2. g H4-16 u H4-17
Onucanune KOHCTPYKLIMU U DJIEKTPUIECKUX
CXEM
776898-31 [Ipeo6pazoBarens GPIB-232CV-A 1 IEEE-488 RS-
232C
763001-02 Kab6ens IEEE-488 (KOII) 1
KMCHN.434156.049 Mepsi conporusnenus: H4-12MC 1 [lnsg moBepkH U Ka-
MMOPOBKU KanuOpa-
TOpa CUJIBI TOKa

IHoBepka ocyiecTBisieTcs no

Pazmen 11 KMCHM.411182.032PD «Kanubpatop yHuBepcanbubiii H4-16. PykoBoacTBo 1o

skcIutyaranuu. Yacts 1».

[lepeyeHb OCHOBHOTO MOBEPOYHOT0 000PYI0BaHUS IpUBeACH B Tabmuue 11.

Tabnuua 11 - IlepeyeHb OCHOBHOTO MOBEPOYHOT0 000PYIOBaHMS (CPEICTB OBEPKH)

HanmenoBanue ¥ TUI CPECTB TOBEPKHU

OCHOBHBIC MCTPOJIOTHYCCKUC XAPAKTCPUCTHUKNU

[IpeobpazoBarens MEPEMEHHOr0 Harmpsi-
YKEHUS NPEUU3HUOHHBIN 792A

MOTPEIIHOCTh CPABHEHUSI MEPEMEHHOTO U TIOCTOSTHHO-
ro "Hanpspkenus +(0,001 — 0,01) %, nuamazon Hamps-
skeauit ot 60 MB no 1000 B; wactorHbIil Auama3oH OT
60 I't 1o 100 xI'1x

KanuOparop-BoabTMETp yHUBEPCATbHBIHI
H4-12

-U3MEpEeHHEe HAIPSDKEHUs IOCTOSHHOTO ToKa oT +1 HB
1o +200 MB ¢ norpemnocteio ot +0,0009 no +0,0012
%o,

-BOCIIPOM3BE/ICHNE U M3MEpPEHHE HaNpsHKEHUs! MMOCTO-
SHHOTO U nepemeHHoro toka ot 0,1 MxB mo 1000 B.
ITorpemnocts £0,0003 %

BonbTMeTp-kanubpaTop MOCTOSIHHOTO Ha-
npspkeHus B2-43

Bocnpoussenenue HanpsyKeHUs! OCTOSIHHOIO TOKa OT
0,1 MmxB no 25 B. U3MmepeHue HanpsKeHUs] TOCTOSH-
Horo toka ot 0,1 MxB nmo 1000 B. Ilorpemmnocts
+(0,0006- 0,0012) %

Habop Mep 37eKTpUUYecKOro COMpOTHBIIC-
aus MC3004

HOMUHanbHbIE conpoTuBieHus 1000; 100; 10; 1; 0,1
Owm c norpemHoctbio +£0,001%




qjuct Ne 11
BCEr0 JIUCTOB 12

Mepsi conporuBnenust H4-12MC HoMHHaNbHOE conportuBieHue 0,01 Om ¢ morpemHo-
ctero £0,1 %, mponyckaemsiii Tok 1o 20 A. Homu-
HanbHbIe conpoTtuieHus 100; 10; 1 Om ¢ nmorpemHo-
cthr0 £0,003 %, npomyckaemsiii TOK oT 10 MA 1o 1 A

Mynstumerp B7-84 W3MEpEHHE MOCTOSIHHOro HampspkeHus 1o 300 B ¢
norpemtHocThIO0 0,004 %, mepeMeHHOro HarnpsKEeHUs
or 5 I'u no 1 MI'y no 300 B ¢ morpemHoctsio 10 +4
%, MOCTOSAHHOTO TOKa 0 2 A C MOrpPEenIHOCTBHIO 10
10,03 %, conmpotusienuss oT 1 kOm mo 100 MOwm c¢
norpemHocTeio 10 =10 %, gyactorsl ot 100 I'm mo 1
MT'11 ¢ norpemnHocThio +0,0005 %

N3meputens HenuHEWHBIX HCKakeHuM | Jlmanason Hampsbkenuit ot 2 go 100 B. JIlnanazon us-
CK6-13 MepsieMbix uckaxenuit ot 0,01x0 0,5 %, ¢ nmorpemHo-
cThio He Ooisiee £10 %

CBenenusi 0 MeTOAUKAX (METOAAaX) U3MeEPEHUIT

Meroanka BOCIIpPOU3BEICHUS HAMPSOKEHUS ¥ CHITBI TIOCTOSTHHOTO U TIEPEMEHHOTO TOKOB, a
TaK)Xe COMPOTHUBIICHHS TIOCTOSSHHOMY TOKY KaauOpaTopoM omnurcana B pasnene 9 «[lopsgok paboTsy,
noxkymenTa KMCIH.411182.032 PO «KamubGpaTtop yauBepcanbubiit H4-16. PykoBocTBO 110 3KCIUTYa-
Tanuu. Yacte 1».

HopmaTuBHbIe M TeXHHYECKHeE IOKYMEHTbI, yCTAHABJIMBaIOLIHE TPeOOBaHUS K KaJudpaTopam
yHuBepcajibHbiM H4-16

1. MM 1935-88 I'CH. I'ocynapcTBeHHass MOBEpOYHasi CXeMa MJid CPEACTB U3MEPEHUMN JIICK-
Tpruueckoro HanpspbkeHus 10 1000 B B ananazone yactot 1-102-3-10° I'm.

2. TTOCT 8.027-2001 I'ocynapcTBeHHasi MOBEPOUHAs cXeMa JJIsl CPEACTB U3MEPEHUH MOCTO-
SIHHOTO 3JIEKTPUYECKOI0 HAMPSKEHUS U AJIEKTPOJIBHIKYIIECH CHUJITBL.

3. TOCT 8.022-91 I'CH. I'ocynapcTBEHHBIN NEPBUYHBIA ATAJOH M TOCYAapCTBEHHAs MOBE-
pouHas cxema JJis CPEJICTB U3MEPEHHM CUJIbI TOCTOSTHHOTO 3JIEKTPUUECKOTO TOKA.

4. TOCT 8.028-86 I'CH. T'ocymapcTBeHHBIN NEPBUYHBIA ATAJOH U TOCYAApCTBEHHAs TOBE-
pOouHasi cxema JJis CPEJICTB U3MEPEHHM SJIEKTPUUECKOTO COMTPOTUBIICHHUS.

5. KMCH.411182.032TY «Kamubpatop yauBepcanbubiii H4-16. TexHuueckue ycioBusi».

6. KMCH.411182.032PD «Kamubpartop ynuBepcanbublii H4-16. PykoBoacTBO 1Mo sKcrutyaTa-
uu. Yacte 1», pazgen 11 «Mertoauka noBepku», yreepxkiaenHas ['TIU CU ®T'Y «KpacHomapckuit
LHCM» 19 nos6pst 2010r.

Pexomenaanum nmo o61acTaM NpuMeHeHHUs B cpepe rocy1apCcTBEHHOI0 peryJiupoBaHus
o0ecreyeHUs eIUHCTBA U3MepPEeHM il
[IpuMmensieTcst mpu MoBEepKe U KAITMOPOBKE CPEACTB U3MEPEHUM.

HN3roroBurten

OTtkphITOE akimoHepHoe obmecTBo «Haydano-npousBoacTBeHHas kommanus «PUTM» (OAO
«Kommanus «PUTM»)
350072, r. Kpacunoxap, yin. MockoBckas, 5. Tenedon (861) 252-11-05, dakc 252-33-41.



juct Ne 12
BCEro JTUucToB 12

HcnbiTaTenn
l'ocynapcTBeHHbIH LIeHTp HCObITaHuit cpencTB usMepenunit ®I'Y «Kpacnonmapekuit LICM»
Perucrpaunonnsiit Homep 30021-10. 350040, r. KpacHonap , yn. AitBazosckoro , a. 104a

3amMecTuTeNnb

PykoBogutens ®enepaibHOTO
areHTCTBA MO TEXHUYECKOMY
peryJMpOBaHHIO U METPOJIOTHH

B.H. KpyrHkos

S €9 our






