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OITMCAHUE TUIIA CPEJCTBA U3MEPEHUI
Kanubpatops! yHuBepcanbubie H4-17

Hasnauenne cpeacra Hsmepenuii

Kanubparops! ynusepcanbubie H4-17 (nanee kamuGparop) npeaHasHadeHs! i BOCTIPOH3BeE-
ACHHs HANPHKCHUS U CHIIBI IIOCTOSHHOTO H NEPEMEHHOTO TOKOB, @ TAK)KE CONPOTHBIEHHS IOCTOSNH-
HOMY TOKY.

Onucanue cpeacTBa H3MepeHHii

Kanmubpatop coctouT 3 AByX 610KOB:

- 6asoBblii G0k - kanmubpatop yruBepcanbHbii H4-17, auanason BOCIIPOM3BOAMMEIX Hamps-
JKEHHH ¥ TOKOB KOTOporo orpanndeH 3HaueHusMu 200 B u 2 A cooTBETCTBEHHO;

- 610k yeunenus - H4-17BY, pacmmpsiomuii ananasos BOCIIPOM3BOJUMBIX HANPSDKEHUH H
ToKOB J10 1000 B 1 20 A cOOTBETCTBEHHO.

B ocHoBy moctpoenust 6azoBoro mpu6opa H4-17 monoxkeH mpuHIHMN (QyHKIHOHAILHOTO H
KOHCTPYKTHBHOTO paszieNieHus mpubopa Ha (yHKIHOHANBLHYIO (MCIONHUTENBHYIO) U YIPABISIOILYIO
cekuuu (MCIT 1 YCII cootBercTBeHHO). KOHCTPYKTHBHOE pasjeneHne 06yCNOBIEHO HEOOXOMUMO-
CTBIO peaM3alMH «IIABAIOMKX» (M30JIMPOBAHHEIX OT KOPIIyca) BXOAHBIX M BBIXOJHBIX KJIEMM HpH-
bopa, 4o obecrneunBaet ero paboty ¢ npuGopamy U yCTPOHCTBAMH, OJIMH U3 BXOIOB (BBIXOIOB) KOTO-
PBIX, HE3aBHCHMO OT MOJIAPHOCTH, FabBAHHYECKH CBS3aH C KOPIYCOM H3jenus. PyHKIHOHATBHOE
pas/ieICHAE HOCHT NOAYMHEHHYIO POJIb U HMEET LEJbI0 COXPAHEHHE CTENEHH KOHCTPYKTHBHOH pas-
Basku Mexxny VICIT u VCII, T.x. mocnennss ynpasnsiercs (4epe3 uHTepdeiic) oT ycTpoiicTB ¢ 3a3eM-
JICHHBIMH CHTHAJlaMH, HE Hapyluas H30JIMPOBAaHHOCTH BXOIHBIX-BBIXOAHBIX Kiemm MCII.

B cocras YCII 6asoBoro nputopa H4-17 BXOAMT HHAMKATOPHO-KOMMYTAIIHOHHBIH GJI0K, KO-
TOpbIi KPOME 3JIEMEHTOB WHIMKAl[M¥ BKIIOYAET B CBOH COCTAB LEHTPAIBHBIH MHKDOMPOIECCOP,
ynpassirommid UCIT u untepdeiicom.

Bnok ycunenus (H4-17BY) smnsercss xak 6s1 mponomxennem UCII 6azooro mpuGopa. B
3THX OJI0KaX OTCYTCTBYET yNpaBISIONIAs CEKIHs, W yIpaBIEHWE UMM OCyliecTBisercs uepes YCII
npubopa H4-17.

Ba3osbiii 6110k npencrasnser coboi MHOTO3HAYHYIO MEpY HANpsKeHHs (MM TOKa), KOTOphIE
dhopMupyIOTCS U3 HaNPsKEHHsT ONHO3HAYHOM MEphl — HCTOYHUKA OropHOro Hanpsukerus (MIOH).

Hanpsokenue NOH nocTynaer Ha 1u¢po-aHANOroBsIii npeobpasosates, rae npeobpasyercs
B MHOTOpPa3psifIHyI0 CETKY HaNpsDKEHHH NPH INOMOIIH YCHJIMTENS C PEeryJupyeMbM KO3 (HIHeHTOM
nepefauu u yepe3 OydepHsiii ycunuTens, obecneunBalomuii TpeGyemMble Harpy304HbIe XapaKTepPHCTH-
KU KanubpaTopa MOCTYNaeT Ha BEIXOIHBIE KJIEMMEI.

brok ycunenus (H4-17BY) obecneunBaer mMacmtaGHOe yCHIEHHE B 5 pa3 BBIXOJHONO Ha-
npspkennst 6asosoro 6i10ka (20-200 B 1 20-140 B B pexumax ycHIIEHHs TOCTOSHHOTO H TIEPEMEHHOT0
HalpsDKEHHs COOTBETCTBEHHO), popmupys npexen 1000 B.

C Beixozia 6a3oBoro 6G0ka HampsDKEHHE TOJAETCS HA BXOJ HETHIPEX YCHJIHTENEH, 0COOBIM
00pa3oM COeMHEHHBIX, C IMHAMHYECKAM JHANa30HOM BBIXOJHOTO HATIPSIKEHHMS KAXKIOro M3 HHX JI0
200 B (aMmmmiTYy1HOTO 3HAYCHMS).

Brok ycunenuss H4-17BY peamusyer u ¢yHkuuio npeobpaszosaressi HanpsKeHHE-TOK C KO-
spuumenTom npeobpasosanus (kpytusHoi) 1 B/A. Ilpu 5TOM JManas’oHy BXOMTHBIX HAMPSKEHHH OT
0 1o 21 B cootBeTcTBYET BBIXOAHOM TOK OT 0 10 21 A.
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IIporpammuoe oGecneuenue

ITporpammuoe obecneuenue (I10) npubopa H4-17 3anuckiBaeTcst B aMaTh POrpaMM yIIpaB-
JIIOIIEr0 MUKPOKOHTPOJIIEPA Ha JTane NPOM3BOJICTBA M B MPOLIECCE IKCIUTyaTalliu Kanubparopa m3-
MEHEHHMIO He mojyexuT. HoMep Bepcuu u 3Hadwenue nuposoro uaentadukaropa I10 KoHTpOIHpY-
FOTCS IIPH IEPBHYHOMN MOBEpPKE Kammubparopa.

I10 ocymecTsisieT ycTaHOBKY BHyTpEHHEH KOH(HMIypaluy COCTABHBIX YacTeil KanmuOpaTopa,
obecriednBasi IpH 3TOM COOTBETCTBHE €TI0 XapaKTEPHCTHK [TAPAMETPaM, 3a/JaHHBIM OIIEPaTOPOM.

YcranoBka BHYTpeHHEH KOH(Mrypauuu KanuGparopa, MPOM3BOJHMTCS C YYETOM KOHCTAHT
(BECOBBIX KO3((HUIMEHTOB), KOTOPBIE OIpPEAEISIOTCS IPA MPOBEIEHUH €r0 KAMHOPOBKH M 3aIHCHIBA-
I0TCs B NaMATh ynpaBlsiome#l 9acTu. i3MeHeHne 3Ha4eHUH KOHCTAHT MPUBOJMT K H3MEHEHHIO 3HA-
YeHHs KAIMOPOBOYHOTO HAEHTH(UKATOPA, KOTOPOE YKa3bIBAETCS B CBHAETENECTBE O MOBEPKE H MOXKET
OBITE BBIBE/ICHO HAa MH/IMKATOPE YacTOThI JIMLIEBOM aHENH KaaubpaTopa /Ul KOHTPOJIS.

VmMeromumiics B cocTae Kanubpatopa uHTEpdEiic MO3BOMSET YIPaBIATh KATHOPATOPOM C O-
mombio II9BM, 4T0 fenaeT BO3MOXKHBIM €r0 HCIIONb30BAHHE B COCTABE Pa3MYHBIX aBTOMATH3HPO-
BAaHHBIX CHCTEM, O/THAKO U3MEHHUTH Yepe3 HHTep(Eeiic KOHCTAHTH! HIIH MOAH(DUIMPOBATH IPOrPAMMHOE
obecrieyeHre HEBO3MOXHO. |

WnentudukanmonHble JaHHBIE IPOrPAMMHOTO 00ECIeYeH s PUBEICHE B TabHIe 1.

Tabnuna 1 - UneHTHOUKAIMOHHBIE JAHHBIE TPOrPaMMHOT0 oGecrneyeHus

Haumenosanue | Unentuduxa- Homep Bepcuu | Lludposoii ANTOPHTM  BBI-

MIPOrPaMMHOI0 | LIMOHHOE Ha- | (upeRTH(DHKa- HIeHTUOHUKATOD | yHCIeHHT uud-

obecnieueHus UMEHOBaHHE IIHOHHBIM  HO- | MPOrPaMMHOI0 | pPOBOrO  HJIEH-
IIpOrpaMMHOIO | Mep) npo- | obecrneyeHus TH(uKaTopa
obecneyenus rpaMMHOT'0 (xOHTpOIBHASN IIPOrpaMMHOrQ

obecrneyeHus cymMma Hcnoi- | obecrneyeHus
HSEMOTO0 KO0J1a)

I10 ympasunsio- 8mu 6uToBas

IEro MUKpPO- H4-17 hex 13 4C KOHTPOJIbHAS

KOHTpOJepa cymma

H4-17
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O6mmit BUA B cXxeMa IIIOMOHPOBKH Kanmubparopa
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MeTpo.nomqecKne H TEXHHYECKHE XapaKTCPHCTHKH
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1 OcHOBHbIE TEXHHYECKHE XapaKTEPHUCTHKH KamubpaTopa B peKHMe BOCHPOW3BEACHHS Ha-
OPSDKEHHS TIOCTOSIHHOTO TOKA.
1.1 OcHOBHEBIE METPOJIOTHYECKUE XapPAaKTEPHCTHKHU, U MapaMeTpbl BEIXOIAHBIX LeNel Kamubpa-
TOpa NpUBe/ieHk! B TabmuIe 2.

Tabnmna 2 - XapakTepHcTHKH KaTuOpaTopa HanpsHKeHHs IIOCTOSHHOIO TOKa

[Ipenensi I . Temmnepa- | [lIyme! 1
BOCIIPO- peIeIIbI 10Ty CKaeMOli o TypHBIH | nymBCAIHH
n3BeJe- OCH(:BHOH "0? 2 : Makcu- | koaddu- | Ha BEIXOIE
HHS Ha- (% ot U + % or Um) HOC €O~ |\ A b IIMEeHT, | B mojoce

MPOTHB-
npsiKe- TOK Ha- % /°C, | 4acror 10-
JICHHE,
HHS T10- rpy3ku, | He 6omee | 10000 I'm,
S OmM, He

CTOSIHHO- . o orv | iGaties I He Gonee
I TOKa, 90 nueii, Tcal :4:1‘ C | 1ron, Tcal £5 °C

= Un

0,2B 0,001 + 0,0005 0,002 + 0,0005 20 £0,2 - 0,00025 10 mxB
2B 0,001 +0,00015 | 0,002 + 0,0002 0,0003 22 mMA | 0,00022 30 mxB
20B 0,0008 + 0,00008 | 0,002 + 0,0001 0,0005 22 MA 0,00021 0,1 MB
200 B 0,0015 +0,00015 | 0,0025 + 0,00025 0,01 22 MA 0,0003 2MB
1000 B 0,002 + 0,0002 0,0035 + 0,00035 1 22 MA 0,0004 20 B

lIlpumMeganus

1 ITorpemnocTs Ha npenenax «0,2 B» u «2 B» Moxer yBenuuusarscs Ha £1 MxB u3-3a Tep-
MO-3.11.C.

2 Tcal — Temnepartypa, npu KOTOpoit ocymiecTBisiack Kanudposka. Tcal He HODKHA BBIXO-
Tk 3a npenensl (15 — 30) °C. IIpu Bemycke Tcal = (23 £1) °C. U — ycTaHOBIEHHOE 3HAYEHUE Ha-
MPSHKEHUS.

3 Ilpenen «1000 B» peanusyercs B COBOKYITHOCTH C OJIOKOM YCHIIEHHSI.

1.2 BpeMsi yCTaHOBNEHHS BBIXOHOTO TapaMeTpa, ¢ HOPMHPYEMOH MOrpelIHOCTbIO, HE IMpe-
BelmaeT 40MC ¥ Npy NepeKIIIOYeHWH NpeieNioB yBenuuuBaetcs Ha 0,2 c.

1.3 JlononHuTENbHAS NOrPENIHOCTh OT H3MEHEHHS TeMIepaTyphl OKpPYXKalolmero Bo3ayxa Ha
kaxzpie 10 °C He npeBbIIIaeT NPeAeoB OCHOBHOM MOrPEeLIHOCTH.

2 OcHOBHbIE TEXHHYECKHE XaPAKTEPHCTHKH B PEXXUME BOCIIPOM3BE/ICHUS HANIPSDKEHUS Iepe-
MEHHOT'0 TOKa:
2.1 TIpubop obecneunBaeT BOCIPOM3BEACHHE HANPSHKEHUIH MEPEMEHHOr0 TOKa CHHYCOHAANb-
HOi opme! B tranasone ot 50 MkB 1o 710 B cpeHekBaapaTuueckoro 3Ha4YEeHHsL:
- Ha gacrorax: - oT 0,1 I'm mo 1000 kI'y ;us Hanpsoxeruit 1o 20 B;
-ot 0,1 I'n go 100 k' myst manpspxerwit go 200 B;
- o1 0,1 I'm mo 30 xI'n mns wanpspkenuit 10 710 B ¢ qucKpeTHOCTHIO M NO-
IPEIIHOCTHIO, YKa3aHHBIMHU B Tabnume 3.
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Ipenens Harpy3ounsre Hzmenenue
(amanaso- Ipenemnsr A0- XapaKTEePHCTHKH Koapu- | HATPOKEHHS
HbI) BOC- HYCKaEMOM OC- | Emkocts | Tok Ha- | pyepy TI0/1 BO3/IEHCT-
nzg:li:’e' YacTOTHBII ?;:;3': :T(;' Hé;‘pyBKGH, ;‘pys:u, rapmo- | BUEM Mz.l‘K:H-
Harnpsoke- JAAnasoHn +(% ot U +’% pogins] st HuK, Kr, | MaTbHoR oa—
nee He 6onee | oy e Go- | TPY3KH, =(% oT
HHS riepe- ot Un), 1 rox, jige U + % ot Un)
MEHHOTI0 Tecal £5 °C
Toka, +Un
0,1 Tu-20xI'y | 0,007 + 0,002 0,02
0,2B 20-50 xI'y 0,02 +0,002 s 0,03
(0,05 - 50 - 100 kI'g 0,04 +0,004 P 0,05 IL - 20 Om
210MB) | 100-300kTm | 0,1 +0,01 T 20 On 02
r 300- 1000 kI’ | 0,25 +0,025 1
| 0,1 I'm-20 xI'm | 0,005 + 0,0005 1000 0,02 0,001+ 0,0001
20-50kI'y | 0,008 +0,0008 1000 0,03 0,005 + 0,0005
2B 50-100 xI'y 0,01 +0,001 1000 2 0,05 0,015 +0,0015
(1 MB-— 100 - 300 xI'y 0,04 + 0,004 300 0,2 0,04 +0,004
2,1 B) 300 - 500 xI'a 0,1 +0,01 300 0,3 0,15 +0,015
500 -1000 xI'g 0,25 +0,025 300 1 04 +0,04
0,1 Tu-20xI'm | 0,004 +0,0004 1000 0,02 0,001 + 0,0001
20 - 50 xI'y 0,008 + 0,0008 1000 0,03 0,005 + 0,0005
20B 50 - 100 xI'rg 0,01 +0,001 1000 2 0,05 0,015 +0,0015
(10 MB — 100 - 300 xI'y 0,04 +0,004 300 0,2 0,04 +0,004
21 B) 300 - 500 xI'u 0,1 +0,01 300 0,3 0,15 +0,015
500 -1000 xI'g 0,25 +0,025 300 1 04 +0,04
0,1 Tu-20xI'm | 0,005+ 0,0005 300 0,02 0,003 + 0,0003
200B 20 - 50 xI'y 0,015+ 0,0015 300 2 0,05 0,015 +0,0015
0,1 - 50 - 100 kI'g 0,025 + 0,0025 300* 0,1 0,06 + 0,006
ud 202 B)
0,1 Ta-1xI'n 0,008 + 0,0008 300 0,03 0,003+0,0003
1000 B 1-10kI'g 0,008 + 0,0008 300 2 0,05 0,01 +0,001
(100 - 10 -20 xI'g 0,015 + 0,001 300 0,10 0,03 + 0,003
710 B) 20 - 30 xI'y 0,03 + 0,003 300 0,15 0,05 + 0,005
*mis U>110 B emkocTs Harpysku He noinkna npesbiuats 200 pF (s gactor Beme 60kHz)
IIpumMeuanus:
1 Ilpenen «1000 B» peanu3syercs B cOBOKYNHOCTH ¢ 6110koM ycunerus (H4-17BY).
2 Ilpu Bemycke Tcal = (23 +1) °C.

3 Hwxasis rpanwna nuanasona Ha mpenene «0,2 By, pasmas 0,05 MB, rapanTtupyercs B
nonoce yactoT A0 100 xI'u. B wacrorHOM muanasone Beime 100 k' OHa JMHEHHO BO3pacTaeT 10
3HaueHuss | MB Ha yactoTe 1000 kI'11.

2.2 Ilpu BOCIPOM3BEIEHHH NMEPEMEHHOTO TOKA M €T0 HANPSHKEHHS PHGOp 0becreynBaeT yc-
TAHOBKY 9aCTOThI HANPSIKEHHUS (TOKA) CHHYCOMIANBHON (hOPMBI B Ipefieliax, ¢ THCKPETHOCTHIO | 10-
IPEIIHOCTEIO, YKa3aHHLIMHU B TabuIle 4.
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Tabnuna 4 - IInanasom,l, JAUCKPETHOCTE U NMOTIPEIIHOCTE YCTAHOBKH YaCTOTEI

[Togmmanazon yacToT JucKpeTHOCTh [Tpenens nonmyckaeMoii MOrpeIHOCTH yCTa-
HOBKH 4acTOTEI, + %, He Oosee
0,1-199Tu 0,1 'y 0,5 (2,5 nnst wacror ot 0,1 xo 5,1 I'm)
20-200T 1 'y 1
0,21 — 1,99 xI'n 10T 2,5
‘ 2-21,9kI'n 100 I'g 2,5
22 -199 k' 1 xI'a 0,5
200 — 1000 I S kI'g 1

2.3 BpeMsi ycTaHOBIICHHs! BBIXOZHOTO HaNpsDKeHHS He mpeBbimaeT 40 Mc, a BpeMs YCTaHOB-
nenus yactotel - 200 mc. [lepexnmouenne npenenos yBeIu4uBaeT BpeMsl YCTaHOBIEHHS He 6oJiee yem
ga 0,2 c.
» 2.4 JlononHWTENBHAS TEMIIEpaTypHasi MOrPEeLIHOCTh, OOYCIIOBIICHHAs H3MEHECHHEM TeMIiepa-
’ TYPBI OKpYXKaroImero Bo3ayxa Ha kaxasie 10 °C, He npeBrIIaeT MpeaenoB OCHOBHOM MOTPEITHOCTH.

3 OcHOBHBIE METPOJIOTHYECKHE M TEXHHYECKHE XapaKTepPHCTHKH KanmbpaTopa B peXHMe
BOCIIPOM3BEJICHHS CHJIbI IOCTOSIHHOTO TOKA.

3.1 OcHOBHBIE METPOJIOTHYECKHE XapAKTEPHCTHKH M MapamMeTphbl BHIXOJHBIX Ieneil kamubpa-
TOpa MpHBEJIEHEI B TabmHne S.

‘ Tabnmuna 5 - XapaktepucTuku KanubpaTopa CHIIbI IOCTOSIHHOTO TOKA

[Ipepensr | [lpenensr momyckaemoi [IIymer 1 mynscanuu
BOCIIPOHM3BE- | OCHOBHOH IOTrPEITHOCTH, Hanpsmens BrixoaHoe B nosoce yacrtot 10-
nenus cunbl | £(% ot I+ % ot In), 1 rogp, COTIPOTHUBIIE- 10000 I'n, He Gonee

} IOCTOSIHHOTO Tcal +£5 °C T RRpIaRe HHE, HE MEHEee

TOKa, + I

2MA 0,004 + 0,0005 no 6B 500 MOm 0,01 MxA

20 MA 0,004 + 0,0005 no 6B 50 MOwm 0,1 mxA

~ 200 MA 0,005 + 0,0005 20 6B 5 MOM I MKA
| 2000 MA 0,007 + 0,001 no 5B - 0,5 MOm 10 MxA
20 A 0,025 + 0,0025 102,5B 3 kOm 100 MxA
IIpumewyanusn:
1 ITpenen «20 A» peanu3zyercs B COBOKYNHOCTH ¢ 61okoM ycunenus (H4-17BY).
2 Ilpu Bemycke Tcal = (23 £1) °C.

3.2 Ilpubop obecrieynBaeT NEPEKPHITHE MPEAEIOB BOCIPOM3BOAMMBIX 3HAUEHHH CHIIBI MO-
crostHHOrO ToKa He Menee 10 %.

3.3 JlonosHuTENbHAs TEMIEpATypHas MOTPelIHOCTb, 00YCIOBICHHAs H3MEHEHHEM TeMIepa-
TYpBI OKPYIKAIOIIEro Bo31yxa, Ha kaxisle 10 °C, He mpeBhIIaeT Npee/IoB OCHOBHOM MOTPEITHOCTH.

4 OCHOBHBIE METPOJIOTHYECKME M TEXHHYECKHE XapaKTCPUCTHKH KaiuOpaTtopa B pexuMe
BOCIIPOM3BEICHHSI CHIIBI IIEPEMEHHOI0 TOKA.
‘ 4.1 OcHOBHBIE METPOJIOTHYECKHE XAPAaKTEPHCTHKH ¥ MapaMeTphl BEIXOAHBIX Henel kammbpa-
TOpa MpHBEEHBI B Tabnuue 6.
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Tabnuua 6 - Xapakreprcriku kanubparopa CHiTbI MEPEMEHHOr0 TOKa

IIpenensr mo-
[Ipenens (nuamna- nycxaeMuon oc- Biiomoe Koaddu-
30HBI) BOCIIPOH3- . HOBHOH IIO- [UEHT
c—— YacToTHbIi rpetmrocTH, £(% Hanpspkenue CONpOTH- FAPMORHK,
JKEHHS TIepeMeH- ouana3oH ot I+ % or In), Ha Harpyske BJICHHE, Kr, %,
HE MeHee
HOro Toka, + In 1 ron, He OoJee
Tcal +£5 °C
2 MA 0,1-200T | 0,015+0,0015 30 MOm 0,015
(1 MxA-2,1 MA) | 0,2—-1kI1 0,025 + 0,0025 n04B 10 MOm 0,015
1 -10xI'n 0,05 + 0,005 10 MOwm/f* 0,015 -f
| 20 MA 0,1-200T'm | 0,015+ 0,0015 3 MOwMm 0,015
(10 MxA- 21 MA) | 0,2 -1k 0,025 +0,0025 104B 1 MOwm 0,015
A . 1-10xI'n 0,05 + 0,005 1 MOwm/f 0,015 - f
— 200 MA 0,1-200Tm | 0,015+ 0,0015 300 xOm 0,015
| (0,1 -210MA) 0,2—1xI'y 0,025 +0,0025 n04B 100 xOm 0,015
| 1-10kI'g 0,05 + 0,005 100 xOm/f | 0,015-f
2000 MA 0,1 -200 T 0,02 + 0,002 30 kOm 0,03
(1-2100 MA) 0,2—1xI'yg 0,03 + 0,003 104B 10 kOm 0,05
1 —10 kI'y 0,1 +0,01 10 kOm/f 0,05-f
. 20 A 0,1 —200 I'y 0,03 + 0,003 10 1.7B 1 xOm 0,05
* (1-21 A) 0,2—-1xkln 0,05 + 0,005 I 3.B 200 Om 0,05
1 —-10kI'n (0,05+0,005) - £ ’ 100 Om/f 0,05-f
* f— 3HaueHHMe 4acTOTHI B KMJIOrepIax
IIpumevyanns
1 Ipenen «20 A» peanusyercs COBMECTHO ¢ 610KOM YCHIICHHUSL.
: 2 Ilpu Bemycke Tcal = (23 +1) °C.

TPENIHOCTH.

5 OCHOBHBIE METPOJIOTHYECKHE H TEXHMYECKHE XapaKTEPUCTHKH KaymbpaTopa B pexuMe

| BOCITPOM3BEACHUS COTIPOTHUBIICHUS NOCTOSAHHOMY TOKY.

e 5.1 Kanmubpatop ocymecTsisier BoCIpoH3BeIeHHE CONPOTHBICHHI MOCTOSTHHOMY TOKY B Jie-

KaJHBIX TOUKax, B Auana3zone ot 1 go 10° Om.

TOpa MpUBEJIEHE! B Tabuie 7.

Tabmuua 7 - XapakTepucTuky Kanubparopa IeKafHbIx CONPOTHUBJICHUH

4.2 JlononHuTENbHAS TeMIEpaTypHas MOrPelIHOCTD, 00yclIOB/IEHHAs H3MEHEHHEM TEMIepa-
TYpBI OKpYXAroIero Bo3ayxa, Ha kaxasie 10 °C, He npeBbIIaeT MOIOBHHBI MPEIEIOB OCHOBHOM MO-

5.2 OCHOBHEIE METPOJIOTHYECKHE XapaKTEPUCTHKH M MapaMeTpPhl BBIXOJHEIX IETeil KanuOpa-

Homunans- Tox gepe3s pe3u- | OTkiIOHEHNE TemneparypHbrit
ITpenen nomyckae-
HEIE 3HAYCHUS % = crop 6e3 yBenn- | OT HOMHHAb- K03 dunuent
MO¥ OCHOBHOI 10-
BOCIIPOHM3BO- e . YeHHs MOrpell- | HOro 3Haye- COIIPOTHUBIICHHS,
JIMMBIX COIPO- rp(23 +5) OC’, Lo Z HOCTH, MA HUs, +% +%/°C, He 6o-
THBJICHUH - nee
1 Om 0,005 1o 1000 0,1 0,0003
10 Om 0,003 100 0,05 0,0003
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100 Om 0,003 20 0,05 0,0003
| KOM 0,003 7 0,05 0,0003
10 kKOM 0,003 2 0,05 0,0003
100 kKOM 0,003 1 0,05 0,0003
| 1 MOwm 0,01 0.2 0,05 0,001
| 10 MOm 0,03 0,02 0,15 0,003
| 100MOM 0,05 110 0,01 0,15 0,003

6 Ob1mye xapakTepUCTHKU

6.1 Bpems mporpesa (yCTaHOBICHHUS pabouero pexuma) He MeHee 2 4, ¢ yIBOCHHOH T10-

rpeiHocThio - 0,5 4.

6.2 [IpuBopsl COXPAHSIOT CBOM TEXHHUECKAE XapaKTepUCTHKH  IIPH MUTaHHH OT CETH TIe-

PEMEHHOr0 TOKa HaNpPsKEHHEM (230 +23) B, uacroroii ot 47 10 63 'l ¥ conepKaHHEM FrApMOHHK
O ue 6onee 5 %o.

6.3 DneKTpUYecKas MPOYHOCTD H30JISIHH MEX/1y CETCBRIMH LCTIAMH Kaymbparopa # KOpIy-
coM BblepkuBaeT 6e3 pobos. i TOBEPXHOCTHOTO NEPEKPBITHA ucnpITaTensaoe Hanpsokenne 1,5 kB
CHHYCOMIANBHOM (opmbl, yacToToH 50 ', B HOPMAJIbHBIX YCIIOBHUSIX.

INeKTpUYECKas MPOYHOCTh H30MIALMH MEXY KIEMMaMu KanubpaTopa M KOpITyCOM BbI-
fepxusaet 6e3 mpo6os U MOBEPXHOCTHOTO MEPEKPBITH WcnpITaTenbHOE Hanpsokerne 1,5 kB cuny-
counanbHOM popmsl, gacToTo 50 I'il, B HOpMAIBHBIX yCTIOBHIX.

6.4 DNIeKTPHUECKOE CONPOTHBJICHHE H30JIAIMHA MEHLY UETMH nuTasus kamubparopa u
KJIEMMaMH HE MEHee:

- B HOPMAJIGHBIX YCIIOBHSIX MPHMEHEHUSA — 1000 MOwm;

- [IPH TIOBBIIIIEHHOH TEMIIEPATYPE OKPYIKAIOLIEr0 BO3/yXa — 20 MOwm.

DNEKTPHUECKOE COMPOTUBJIEHUE H30MIATIHH MEXILY BHEIIHIM 32)KUMOM (KOHTAKTOM) 3a-
[IATHOTO 3a3eMJICHHs U KOPIIYCOM Kanubparopa He 6osnee 0,5 OMm.

6.5 MOImHOCTb, noTpebnsemMas IpHOOpPaMU OT CETH MATAHUS IPH HOMHHAILHOM HAINpSKCHHH
He Honee:

- 80 B-A nns npubopa H4-17;
~ -200 B-A mgns npuGopa H4-17BY.

\ 6.6 HanpsbkeHne MHAYCTPHAIBHBIX PaIHONOMEX (UPII), co3naBaeMbIX KanuOpaTopoM He
TpeBbINACT 3HAYEHHUH, IPUBEICHHBIX B tabsuie 8 (o6opynosanue kinacca b mo 'OCT P 51522 (M3K

' 61326-1).
Ta6nuna 8 - Jlomyckaemble 3Ha4€HHS HAPSHKCHHA NPII
T — ¥ Hanpsoxenne Uc, 1b (OTHOCHTENEHO 1 MxB)
KBa3zunmkoBOE 3HAYCHHE CpenHee 3Ha4CHUE
0,15-0,5 66 - 56 56 —46
0,5-5 56 46
5-30 60 50

Mpumeyanns

1 Ha rpaHn4HO# YacTOTE HOPMOH ABJIAETCA MCHbIICE snagenue Hanpspkerus UPIL

| 2 B nosnoce yactot ot 0,15 mo 0,5 MI'n pomycTUMbIC 3HAYCHHSA HanpsHKEHHS BEIYMCIIIOT KaK:

| U= 66 — 19,1+ 1g £/ 0,15 s KBa3UNUKOBEIX spayenuii u U= 56 — 19,1+ 1g £/ 0,15 ans cpeasnx
3pavenwuii, rae f — yacTora H3MEPEHHUH B Merarepiax
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HanpspkeHHOCTD TOJISt HHAYCTPHAIBHBIX PaJHONOMEX, KanuOpaTopoM HE NPEBBIIAET 3HAYE-
HUH, IpUBENeHHbIX B Tabimie 9 (o6opynosanue kimacca b mo 'OCT P 51522, MDK 61326-1).

Ta6muma 9 - JlonyckaeMble 3Ha4enns HanpsokensocTy nons MPTI

HanpsbkeHHOCTh 10Jis, 1B (OTHOCHTEIBHO 1 mxB/m),
KBa3UITMKOBOE 3HAYEHHE
30—230 30
2301000 37
Ipumeuanne — Ha rpaHi4yHO# 4acToTe HOPMOM SIBIISIETCS MEHbIIIEe 3HAYCHHE HANPKEH-
noctr mons UPTT

[Tonoca gacrot, MI'nx

6.7 Macca xanubparopa:
6azoBoro 6110Kka - He 6osee 7,9 Kr;
d 6roka ycusenus- ne 6onee 9,5 kr.
S 6.8 ['aGapuTHBIE pa3Mephl Kanubparopa (ATHHA X MHPHHA X BEICOTA):

fazoBoro 6oka - 364x460x80 Mm;

6noka ycmienus - 364x460x80 mm.

6.9 Ynpasnenue KamubpaTopoM MOXKET OCYIECTBIATECS € MOMOMLIBIO [1DBM c npeobpasosa-
tenem GPIB-232CV-A (KOIT), npu sToM kamibpaTop obecrneurBaeT:

- paboTy ¢ Mocie0BaTeNbHbIM HHTEPdEiicOM 1O I'OCT 23675 (untepdeiic CTBIK C2-HC),
RS-232C npu ypoBHE CUTHANOB He MeHee 5 B, nepeialommx JIMHAAX [PH HATPY3KE 3 kOm;

- paboty ¢ untepdeiicom KOII uepes npeobpasosarenb GPIB-232CV-A B COOTBETCTBHH C
['OCT 26.003 (IEEE 488, GPIB).

6.10 Cpenusis HapabOTKa Ha OTKa3 ne menee 10000 4.

6.11 CpemaHuii CpoK CITyKObI ne menee 10 ser.

6.12 HopMasibHBIE YCIIOBHS IKCILTyaTallHu:

- TEMIIEpaTypa OKPYXKAIOMIEr0 BO3AYXA, ®C ..uvvvnnriiriiiiiniiiniiianiianneen 23+1;

- OTHOCHTEJIbHAS BIAKHOCTH OKPYKAIOLIET0 BO3MYXA, Y0 vvvvurininmnnnnennnns 30 - 80;

- arMocepHoe JaBieHHe, KITa (MM PT.CT.) ....oouuerviiiiiniiniienn 84 - 106 (630 - 795);

- HaNpSKEHHE MUTAOMEH CETH, B ..o 230+ 10;
' - YaCTOTA IPOMBILITEHHON CETH, II ..ovviiiiiiiniiiii e 47-63.

6.13 Paboune ycnoBHs 3KCILUTyaTalldu: _

- TEMIEPATyPa OKPYKAIOIIETO BO3YXA. ..uvvunrunsrusrmnemnsmssansmnsnanss or + 5 no + 40 °C;

- OTHOCHTE/THHAS BIAKHOCTH OKPYKAIOIIET0 BO3IYXA, Y0 +vvvvuvunrnrnnrunnnnnn 80 % npu

temneparype 10 + 30 °C;

- atMoc(epHOe JaBieHne, KITa (MM PT.CT.) ...ooorvinnriinnininenen 84 - 106 (630 - 795);

- HampsHKEHHE MHTAIOMIEH CETH, B .ooviiiiiieiens 230 +£23;

- 4aCTOTA MPOMBIIJIEHHOH CETH, TEL ooncnmmnnnnsnsdsosibiisdosssssnosssisimmsmosnessons 47- 63.

3HaK yTBEepP/KACHHS THNA

3HaK yTBEp)KACHMS THIA HAHOCSAT Ha MEPEHION0 TaHEIb xammbpatopa H4-17 metomom od-
CeTHO# meyaTH, Ha THTYJIbHBIE JTACTHI PYKOBOJCTBA 10 SKCILIyaTalluH U dopmyisipa — THnorpad)cKuM
crocoboMm.

KoMIIIIEKTHOCTH CPEACTB H3MEPeHHH
KoMmiexTHOCTB KanubpaTtopa ykasana B Tabmuue 10
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O6o3nauenue Haumenosanne Kon. [Ipumevanue
KMCH.411182.030 Kamubparop ynusepcansubii H4-17 1
KMCH.411582.038 biok ycunenns H4-175Y 1
3anacHple YaCTH ¥ IPHHALIEKHOCTH
(3UI1-0)
TY1-631-0020-93 Yemonan mractmaccosbrii «Campy 2 |Ymakoska s H4-
17 u 6noka
YCHIICHHS
3UTI-O npubopa H4-17
KMCH.685631.052 Ka6ens (K0) 1
KMCH.685631.050 Kabens (K5)
KMCH.685631.058 Kabens (K1) 2
3 KMCH.685631.049 | KaGems (K2) I
KMCH.685619.020 | Ka6enn 1 | Untepdeiica
KMCH.685619.023 KaGenp ynpasnenus H4-17BY (K7) | RS-232C
KMCH.418711.001 Haxoneunuk 2
SCZ-1R [IIayp coeauHmTENBHBII 1 CereBoii
0100.481.005 TY Bceraska nnaskast BI12B-1B 1 A 250 B -
KMCH.434156.054 Hemarens 100:1 (4950 Q /50 Q) 1
3UI1-O 610ka ycunenus H4-17BY
SCZ-1R HInyp coexnHHUTEMBHBIH 1 CereBoit
KMCH.685631.066 KaGens (K20) 1 Ha Tok 30 A
0K00.481.005 TY Bcerapka maskas BI12B-1B 2 A 250 B 4
KMCH.685621.172 Kabenb-nepempruka 1
IKCILTYATANHOHHASA JOKYMEHTALHS
KMCH.411182.030P3 | Kanu6parop yHHBepcanbHbi H4-17. 1
PykoBoacTso no skcnmyaranuu. Yacts 1
KMCH.411182.03000 | Kanmub6parop yHHBepcanbHbii H4-17. 1
Dopmysp
? IlocraBka no oTaenbHOMY 3aKa3y
KMCH.411182.03031 Kamu6parop ynusepcansubrii H4-17. 1 obee
PykoBozncTBo mo skcmtyaranmu. Yacts 2. st H4-16 u H4-17
Onucanne KOHCTPYKUMY U DEKTPHYECKHIX
CXeM
776898-31 [Npeobpazosarens GPIB-232CV-A 1 IEEE-488—RS-
232C
763001-02 Ka6ems IEEE-488 (KOIT) 1
KMCH.434156.049 Mepsi conportusnenus H4-12MC 1 Ulns moBepku u Ka-
THOpOBKH Kanubpa-
TOpa CHJIBI TOKa
IloBepka

ocymectsisercs mo Pasnen 11 KMCH.411182.030 PD, «Kammbparop ynusepcanbnbiit H4-17. Pyko-
BOJICTBO IO 3KCILTyaTtanuu. Yacts 1».
Ilepeyens 0ocHOBHOrO MOBEPOYHOrO obopynoBanus mpuseaeH B Tabuune 11.
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Tabymua 11 - Ilepeuers 0OCHOBHOrO NoBepOYHOro 060py0BaHus (CPEACTB MOBEPKH)

HaumMenoBaHue u THII CPE€ACTB INOBEPKH

OcHOBHBIE MCTPOJIOTHYECKHUE XapaKTCPUCTHKH

[Ipeobpa3oBaTens NEPEMEHHOr0 Ha-
NPsOKEHHS TPEU3HOHHBIN 792A

IOrPEelIHOCTh CPABHEHHSI TEPEMEHHOr0 H IOCTOSHHOTO
Hanpspkerus £(0,001 — 0,01) %, auana3zon HanpsHKeHU# OT
60 MB mo 1000 B; wactorssmi auanazod ot 60 I'u go 100
Kl

Kamubpatop-BonsT™MeTp  yHHBepcalib-
HeId H4-12

-U3MEepeHHe HaNpsHKeHHUs! MOCTOSIHHOro Toka ot +1 HB mo
+200 MB ¢ norpemuoctsio ot £0,0009 1o +0,0012 %;
-BOCIIPOU3BEACHHE W H3MEPEHHE HAINPSKEHHS MOCTOSTHHO-
ro u nepemenHoro toka ot 0,1 MxB 1o 1000 B. ITorpem-
Hocthb +0,0003 %

BonbT™MeTp-KanubpaTop MOCTOSAHHOTO
HanpsokeHus B2-43

BocnpousBeneHue HanpsHkeHUs MOCTOSHHOrO Toka ot 0,1
MKB 10 25 B. U3mepenne HanpsykeHUsl IOCTOSIHHOTO TOKa
ot 0,1 MxB o 1000 B. Ilorpemmocts +(0,0006- 0,0012) %

Habop mep anexTpu4eckoro conpoTus-
nerust MC3004

HOoMUHaIbHEIE conpotusienus 1000; 100; 10; 1; 0,1 Om ¢
norpemHocThio £0,001%

Mepsi conporusnenus H4-12MC

HoMHuHanbHOe conportusieHue 0,01 OM ¢ morpemHocTsio
+0,1 %, nponyckaemsiii Tok 10 20 A. HoMHHAIBHEIE CO-
npotusnerus 100; 10; 1 Om ¢ norpemnocTsio £0,003 %,
nponyckaemsii Tok o1 10 MA 10 1 A

BonbT™eTp nepemenHoro toka B3-71/1

Junanazon Hanpspkenu# 100 MxB- 300 MB B nonoce gacror
10 5 MI'u; norpemsocTs £15 %

Ocuumnorpap C1-65A

Jluamna3on BXOJIHBIX
0 - 15 B, monoca nponyckanus no 10 MI'q

CHIHAJIOB

MynsTumerp B7-84

U3MEpEeHHE MNOCTOsIHHOro HampsbkeHus a0 300 B ¢ mo-
rpemHocTei0 10,004 %, nepeMeHHOro HampsDKEHHS OT 5
I'm o 1 MI'm no 300 B ¢ norpemuoctsio 10 +4 %, nocto-
SIHHOTO Toka /10 2 A ¢ norpeuHocTsio 10 +0,03 %, co-
npotusieHus oT 1 kKOm g0 100 MOM ¢ nOrpemH-ocTsio 10
+10 %, gactots! ot 100 ' o | MI'n ¢ morpemHOCTHIO
+0,0005 %

M3meputens HENMHEHHBIX HCKA)XKEHHUH
CKé-13

Junanazon HanpspkeHuit ot 2 po 100 B. Jluanazon uzme-
psiembIx uckaxenui ot 0,0110 0,5 %, ¢ morpem=oCTEIO HE
6onee +£10 %

Cgenenus 0 MeToAuKax (MeToax) H3MEpeHHI

MeTtoauka BOCIIPOU3BEICHHUS HATIPSHKEHHS U CHITBI TIOCTOSIHHOTO U TIEPEMEHHOTO TOKOB, a
TaK)Ke CONPOTHBIICHUs MOCTOSIHHOMY TOKY kanubparopom onucana B paszzene 9 «Ilopsnok paboten,
nokymenta KMCHU.411182.030 PO «Kammbpatop yausepcanbHbiii H4-17. PykoBoacTBO 1Mo 3KCIuTya-

tarn» Yacts 1.

HopmaTHBHBIE H TEXHHYECKHE JOKYMEHTbI, yCTAHAB/IHBAKOIHE TPeOoBaHHS K KaaudpaTopam

yHHBepcaababivM H4-17

1. MU 1935-88 I'CH. I'ocynapcTBeHHast MOBEPOYHAsi CXeMa ISl CPEACTB M3MEPEHHH Jnek-
TpHUecKoro Hanpspkenus 10 1000 B B quamasone wacrot 1:107 - 3-10° '

2. I'OCT 8.027-2001 I'ocynapcTBeHHas OBEpOYHAs CXeMa JUIs CPEACTB U3MEPEHHH IOCTO-
SIHHOT'O 2JIEKTPHYECKOr0 HANPSDKEHUS U 3JIEKTPOABHIKYIIEH CHIIBL
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3. TOCT 8.022-91 I'CU. T'ocynapCTBeHHBbIH MEPBHYHBIA TAJIOH W rOCyAapCTBEHHAA MOBE-
POYHAs CXeMa JJisl CPEJICTB U3MEPEHHI CHIIBI IOCTOSHHOTO SJIEKTPHIECKOro TOKA.

4. TOCT 8.028-86 'CH. 'ocynapcTBeHHbIH EPBUYHBIN 3TAJIOH M rOCY1apCTBEHHAS I1OBE-
pOYHAas CXeMa IS CPEZICTB H3MEPEHHH NEKTPHIECKOr0 COMPOTHBIICHHS.

5. KMCHU.411182.030TY «Kamibpatop ynusepcanbubiii H4-17. Texuudeckne yCIoBus.

6. KMCU.411182.030PD «Kanubpatop ynusepcanbHbiii H4-17. PykoBOACTBO MO IKCILTyaTa-
man. Yacts 1y, pasaen 11 «Mertoauka nosepku», yreepxaennbii I'LIA CH ®OI'Y «KpacHomapekuit
LICM» 19 Hos16ps 2010r.

Pexomenaanuu mo o61acTam npumMeHeHds B cepe rocy1apcTBeHHOr0 peryJiHpoOBaHHs
obecrieueHHs €JHHCTBA H3MEPEHH

[IpuMeHseTCS TIPH NOBEPKE U KaTHOPOBKe CPE/ICTB H3MEPECHUH.

ﬂ H3roToBUTEIH

T OTKpHITOE aKiEoHepHOe 00mecTBo «HayuHO-Mpou3BOACTBEHHAS KOMIIAHHA «PUTM» (OAO
«Kommaaus «PUTM») '
350072, r. Kpacuomap, yi1. Mockosckas, 5. Tenedon (861) 252-1 1-05, dakc 252-33-41.

UcnbiTaTeab
[ocy1apcTBEHHBIN LEHTP HCILITAHHH CPEICTB H3MEPCHHI ®I'Y «Kpacuomapckuii LICM»
Perucrpanuonnsiii Homep 30021-10. 350040, r. Kpacsozap , yi. AiiBazoBckoro , . 104a

3aMecTHTENh

PykoBoautens @enepanbHOTO
areHTCTBA M0 TEXHHYECKOMY
PETYIMPOBaHHIO U METPOJIOTHH

B.H. Kpytukos

x 5 ':_‘ ’2// » té;‘ 7 2011 r.
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