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OITMCAHWE TUIIA CPEJICTBA U3MEPEHUI
Kanubpartops! ynusepcanbubie H4-17

Ha3na4yenue cpeacrsa usMepeHni
KamuGparops! yausepcansubsie H4-17 (nanee kanubparop) npeaHa3HaYeHbI Il BOCIIPOU3BE-
JEHUS HAIPSOKEHUS U CHIIBI TIOCTOSIHHOTO U NEPEMEHHOI'O TOKOB, a TAKyK€ COIPOTUBIIEHUS IIOCTOSH-

HOMY TOKY.
Onucanue cpeacTBa usMepeHu i

KamubpaTop cocTout u3 AByx OJIOKOB:

- 0a30BbIN OJIOK - KanmuOpaTtop yHuBepcanbHblii H4-17, nuana3oH BOCIPOU3BOAMMBIX Hamps-
’KEHHI U TOKOB KOTOPOTro orpanuueH 3HadyeHussMu 200 B 1 2 A cOOTBETCTBEHHO;

- ook ycunenus - H4-17BY, pacmupstomuii Auana3oH BOCIIPOU3BOIUMBIX HAIPSHKEHUNW U
ToKOB 10 1000 B 1 20 A COOTBETCTBEHHO.

B ocHoBy moctpoenusi 6azoBoro npudopa H4-17 monmoxkeH nmpuHIUN (HYHKIHOHATBLHOTO U
KOHCTPYKTHUBHOTO pa3feiieHus mpubopa Ha (GYHKIMOHAIBHYIO (MCIIOJHUTEIBHYIO) U YIIPABJISIONIYIO
ceknuu (MCIT u YCII coorBercTBeHHO). KOHCTpyKTHBHOE pasneneHne 00yCIOBIEHO HEOOXOIMMO-
CTBIO pealli3alliM «IUIaBAIOIINX» (M30JIMPOBAHHBIX OT KOPITyCa) BXOAHBIX M BBIXOJHBIX KJIEMM MpH-
Oopa, 4To obecreunBaeT ero paboTy ¢ mpudopamMu U yCTPONCTBAMHU, OAMH U3 BXOJOB (BBIXOJOB) KOTO-
PBIX, HE3aBUCHUMO OT MOJSPHOCTH, TFalbBaHUYECKH CBsI3aH C KopriycoMm uszaenus. OyHKIHOHAIbHOE
pazfienieHre HOCUT MOJYMHEHHYIO POJIb U MMEET LIENbI0 COXPaHEHUE CTeNEeHH KOHCTPYKTHBHOW pa3-
B3k Mexxay VCIT u YCII, T.x. mocnennsis ynpasisiercs (depe3 HHTEpQEc) OT YCTPOHCTB ¢ 3a3eM-
JICHHBIMHU CUTHAJIaMH, HE Hapylllas H30JIMPOBAHHOCTH BXOJHBIX-BBIXOAHBIX KiiemM M CII.

B cocra YCII 6azoBoro npubopa H4-17 BXoAUT WHANKATOPHO-KOMMYTAIIMOHHBIN OJI0K, KO-
TOpPBI KpOME 3JIEMEHTOB MHIWKAIIMM BKJIIOYA€T B CBOW COCTaB LEHTPaIbHBIH MUKPOIPOLECCOD,
ynpasisroruit UCIT u uaTepdeiicom.

brnox ycunenus (H4-17bY) sBnsercs xak Ov1 mponomkennem MCII 6a3oBoro mpubopa. B
3TUX OJOKaxX OTCYTCTBYET YIpaBisiollas CEKIUs, U yIpaBieHHe UMHU ocyiuecTBisercs yepe3 Y CII
npubopa H4-17.

ba3oBeIil 010K mpeacTaBiIseT OO0 MHOTO3HAYHYIO MEPYy HaNpsDKEHUs (MM TOKa), KOTOPhIS
bOopMHPYIOTCS U3 HANPSDKEHUS OJTHO3HAYHON MEphl — HICTOYHHKKA oropHoro Hanpspkerus (MOH).

Hamnpspxkenne MOH moctymaer Ha nndpo-aHaIOroBwIi Mpeodpa3oBaTelib, TAe MpeodpazyeTcs
B MHOTOPA3pSIIHYIO CETKY HAIMpPsHKEHUM MPU MOMOIIU YCUIIUTENS C PETYIUpYyeMbIM KO3 UIIUEHTOM
nepeaaun u yepes 0ydepHbIil yCHIIUTENb, 00SCTICUNBAIONINN TpeOyeMble Harpy304HbIC XapaKTePUCTH-
KU KaJmOpaTopa MOCTYyNaeT Ha BHIXOIHBIE KIIEMMBI.

brox ycunenus (H4-17bY) oGecneunBaeT macmraOHOE YCUJICHHE B 5 pa3 BBIXOJHOTO Ha-
npsbxeHust 6azooro 6s0ka (20-200 B 1 20-140 B B pexkxuMax yCHJICHHS TTIOCTOSTHHOTO M TIEPEMEHHOTO
HaIpsHKEHUsI COOTBETCTBEHHO), popmupys npeaen 1000 B.

C BbIxo/a 6a30BOr0 0JIOKA HAMPSOKEHHE MOAACTCS HAa BXOJ YETHIPEX YCHUIIUTENEH, 0COOBIM
00pa3oM COEIMHEHHBIX, C TUHAMUYECKUM JIMANa30HOM BBIXOJHOTO HAIMPSKEHHS KaKJIOTO U3 HUX 0
200 B (aMmIuTyTHOTO 3HAYEHUSA).

brnok ycunenus H4-17BY peanusyer u pyHKIuo npeodpa3oBaTes HANPsHKEHUE-TOK C KO-
s urnmentom npeodpazoBanus (kpyrusnoit) 1 B/A. Ilpu s3ToM nuama3oHy BXOIHBIX HaNPsSOHKEHUN OT
0 1o 21 B cooTBeTcTBYET BBIXOHOU TOK OT 0 10 21 A.
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IIporpammHoe obecnievyenue

[Tporpammuoe ob6ecnieuenue (I10) mpubopa H4-17 3anmuceiBaeTcsi B maMsITh TPOrpamMM yIpaB-
JSIOUIET0 MUKPOKOHTPOJIEpA Ha 3Tarie MPOU3BOJCTBA U B MpOIecce HKCIUTyaTalluu KanubpaTopa u3-
MEHEeHUI0 He nmoanexxut. Homep Bepcuu u 3naueHue uudposoro unentudukaropa [1O koHTpoIupy-
I0TCS IIPU NIEPBUYHOMN TOBEpPKE KaubpaTopa.

ITO ocymiecTBasieT yCTAaHOBKY BHYTPEHHEH KOH(HUTypalluu COCTAaBHBIX YacTel KaymbOpaTopa,
oOecrnieunBast Mpu 3TOM COOTBETCTBHE €r0 XapaKTEPUCTHK apaMeTpam, 3aJaHHBIM OIIEpPaTOPOM.

YcTaHoBka BHYTpEHHEW KOH(UTypalMH KaluOparopa, MPOU3BOIAUTCS C YYETOM KOHCTAHT
(BecoBBIX KOA(DPUIIMEHTOB), KOTOPBIE OMPEACIAIOTCS TIPH MPOBEACHUN €ro KaTMOPOBKU U 3aIllUCHIBaA-
I0TCS B MaMATh yIpaBisitoniei yactu. Vi3MeHeHne 3HaueHUuN KOHCTAHT MPHUBOJIUT K M3MEHEHHUIO 3Ha-
YeHHs KaTMOPOBOYHOIO HIACHTHU(PUKATOPA, KOTOPOE YKA3bIBACTCS B CBUJIETEIBCTBE O MIOBEPKE U MOXKET
OBITH BBIBEIEHO Ha MHJUKATOPE YaCTOTHI JINLIEBOM MaHeNnu KaaubpaTopa Jjisl KOHTPOJIS.

Nmerommiicss B cocTaBe KanuOparopa uHTepdeic mo3BOJSIET YIPABIATh KaTMOPaTOPOM C T0-
Motbio [IOBM, uro nenaeT BO3MOMKHBIM €ro MCHOJIb30BAaHUE B COCTABE PA3IMYHBIX aBTOMAaTHU3UPO-
BaHHBIX CUCTEM, OJIHAKO U3MEHUTD Yepe3 NHTep(eiic KOHCTAHThI WIH MOAU(PUIIUPOBATH TPOrPAMMHOE
o0ecrnieueHre HEBO3MOKHO.

WnentudukannoHHble JaHHbIE TPOTPAMMHOI0 00ecrieueHus pUBEACHbI B Ta0nuie 1.

Tabmuma 1 - UnerTudukanmoHHbie JaHHBIE TPOrPAMMHOTO 00eCTIeYeHUS

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

MPOTPAaMMHOTO | ITMOHHOE Ha- | (uaeHTuuKa- UIEeHTU(DUKATOP | YMCIICHUs 1H-

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

obecrieueHus CyMMa HCHOJ- | obecreueHus
HSIEMOT'0 KOJIa)

I1O ynpasisiro- 8mu OuToBas

IeT0 MUKPO- H4-17 hex 13 AC KOHTpPOJIbHAs

KOHTpOJIepa cymMma

H4-17
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OO6mwmit BUJ M cXxema IIIOMOMPOBKHU KamnOparopa

Mecrta HaHeceHUs Mecrta HaHeceHus
MOBEPUTETBHBIX KIIEUM KJIEUM U3TOTOBUTEIS

[ToBeputenpHOE KJICHMO B BHJIe HAKJICHKN HAHOCUTCS HAa CBOOOTHOE MECTO Ha JIMIIEBON TTaHEeNIn
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Metposornyeckne ¥ TeXHH4eCKHe XapaKTePUCTUKHU

1 OcHOBHBIE TEXHUYECKHE XapaKTEPUCTUKU KaauOpaTopa B PeKUME BOCIPOU3BEICHUS Ha-
NPSDKEHUS TOCTOSIHHOTO TOKA.

1.1 OcHOBHBIE METPOJIOTHYECKUE XapPAKTEPUCTHUKH, U MTAPAMETPhl BRIXOIHBIX IIETICH Kaarnopa-

TOpa MPUBEICHBI B TAOIHIIE 2.

Tabmuma 2 - XapakTepuCTHKH KanOpaTopa HAMPsKEHUS TOCTOSTHHOTO TOKa

[Ipenens . Temnepa- | lymbl 1
BOCITPO- Hpenemil AOMyCKacMOH BAIXOIL TYPHBIH | ITyJIbCAITH
n3Bee- OCHgBHOH HOF(PGHIHOCTH’ A Makcu- kod(du- | Ha BEIXOIE
HUS Ha- (% ot U+ % ot Un) Hoe co- MalbHBIM | IIMEHT, | B IIOJOCE

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

CTOSIHHO- . . . Souce I He Oonee

ro ToKa, 90 nuei, Tcal 1 °C | 1 roxa, 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 MA 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 2 MB
1000 B 0,002 + 0,0002 0,0035 + 0,00035 1 22 MA 0,0004 20 MB

HHpumMeyanus

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

2 Tcal — Temmnepatypa, mpyu KOTOPOM OCYIIECTBIsIIACh KaauOpoBka. Tcal He qomKHA BBIXO-
muth 3a mipeaensl (15 — 30) °C. Tlpu Bemycke Tcal = (23 £1) °C. U — ycTaHOBJICHHOE 3HAYCHHE Ha-
MPSDKEHUS.

3 IIpenen «1000 By peanuzyeTcsi B COBOKYITHOCTH € OJIOKOM YCHIICHHSI.

1.2 BpeMst ycTaHOBJIEHHUS BBIXOJHOTO MapameTpa, ¢ HOPMUPYEMOM MOTrPEIIHOCThIO, HE TIpe-
BbIlIaeT 40MC U NpU NEPEKITIOUCHUH TpeAesioB yBennunBaercs Ha 0,2 c.

1.3 JlononHuTENbHAs MOTPEIIHOCTh OT U3MEHEHHUSI TEMIIEPATYPhl OKPYKAIOIIET0 BO3ayXa Ha
kaxabie 10 °C He npeBbIlIaeT NpeiesioB OCHOBHOM MOTPEITHOCTH.

2 OCHOBHBIC TEXHUYECKHNE XaPAKTEPUCTUKU B PEKUME BOCTIPOU3BEACHUS HAMPSDKCHUS Tepe-
MEHHOI'0O TOKa:
2.1 IIpubop obecrieunBaeT BOCTIPOM3BEACHUE HANPSHKEHUN TIEPEMEHHOTO TOKA CUHYCOHIalTh-
HO# dopmbl B quanazone oT 50 mxB 10 710 B cpenHekBaipaTHIECKOTO 3HAUYCHUS:
- Ha vacrorax: - oT 0,1 I' ;o 1000 xI'u qyst Hanpsxkenuit no 20 B;
-otr 0,1 I'm mo 100 kI'y gyt Hanpsixenwnit go 200 B;
-or 0,1 T'u mo 30 kI'u nnsa Hanpspkenuid 10 710 B ¢ AMCKPETHOCTHIO U TO-
IPEIIHOCTHI0, YKa3aHHBIMH B TabmuIie 3.




Tabnuma 3 - XapakTepucTUKu KamuOpaTopa HampsHDKeHHUST IEPEMEHHOTO TOKa
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[Tpenemnsr Harpyzounsie H3meHeHne
(nmnamaso- Hpenemnsr A0- XapPaKTEPUCTUKH Koddgu- | HATPAAKEHHS
HBI) BOC- [yCKacMo 0C- | Emkocts | TOK Ha- | yyent IO/ BO3JEHCT-
IPOU3BC- YacToTHEIH HOBHOH TIO- HarpysK, | TPY3KH, | rapmo- BUEM MaKCH-
ACHHA, MAa30H IpCIIHOCTH, nd, He 6o-| IL, MA, | yyg Kr, | MaIbHOI Ha-
HalpsnKe- (% ot U+ % nee He 6oee | oy yo go- | TPY3KH, £(% OT
HUS TIepe- ot Un), 1 rog, I e’ . U + % ot Un)
MEHHOT'O Tcal £5 °C
Toka, £Un
0,1 Trr-20xI'm | 0,007 + 0,002 0,02
0,2B 20 - 50 x['a 0,02 + 0,002 BbIxozHOE COmpo- 0,03
(0,05 — 50 - 100 xI' 0,04 + 0,004 TrBrerme 20 O 0,05 I - 20 Om
210 MB) 100 - 300 kIt 0,1 +0,01 0,2
300 - 1000 xI'm | 0,25 +0,025 1
0,1 T -20 kI'p | 0,005 + 0,0005 1000 0,02 0,001+ 0,0001
20 -50 xI'a 0,008 + 0,0008 1000 0,03 0,005 + 0,0005
2B 50 - 100 xI'n 0,01 +0,001 1000 2 0,05 0,015 +0,0015
(1 MB - 100 - 300 &It 0,04 + 0,004 300 0,2 0,04 + 0,004
2,1 B) 300 - 500 kI'ig 0,1 +0,01 300 0,3 0,15 +0,015
500 -1000 Iy 0,25 +0,025 300 1 04 +0,04
0,1 T -20 kI'p | 0,004 +0,0004 1000 0,02 0,001 + 0,0001
20 -50 xI'a 0,008 + 0,0008 1000 0,03 0,005 + 0,0005
20B 50 - 100 xI'x 0,01 +0,001 1000 2 0,05 0,015 +0,0015
(10 MB — 100 - 300 &It 0,04 + 0,004 300 0,2 0,04 + 0,004
21 B) 300 - 500 xI'ig 0,1 +0,01 300 0,3 0,15 +0,015
500 -1000 kI'1g 0,25 +0,025 300 1 0,4 +0,04
0,1 I'm - 20 kI'y | 0,005 +0,0005 300 0,02 0,003 + 0,0003
200 B 20 -50 xI'n 0,015 +0,0015 300 2 0,05 0,015 +0,0015
(0,1 - 50 - 100 ' 0,025 + 0,0025 300* 0,1 0,06 + 0,006
202 B)
0,1 T -1 xI'a 0,008 + 0,0008 300 0,03 0,003+0,0003
1000 B 1-10 kI 0,008 + 0,0008 300 2 0,05 0,01 +0,001
(100 — 10 - 20 xI'a 0,015+ 0,001 300 0,10 0,03 + 0,003
710 B) 20 - 30 xI'n 0,03 + 0,003 300 0,15 0,05 + 0,005

*nns U>110 B emxocTh Harpy3ku He gospkHa npesbimats 200 pF (mist wacrot Boime 60kHz)

IIpumeyanmus:
1 IIpenen «1000 B» peanuzyetcst B cOBOKynHOCTHU ¢ O10koM yeunenus (H4-17BY).
2 ITpu Beimycke Tcal = (23 1) °C.

3 Hwuxuas rpanuna auana3zoHa Ha npeaene «0,2 By», pasnas 0,05 mMB, rapantupyercs B
nosioce yactoT A0 100 x['n. B wacrotHom nuamnaszone Boimie 100 k'l oHa NTUHEWHO BO3pacTaeT 110
3HaueHuss 1 MB Ha wactore 1000 xI'm.

2.2 Ilpu BOCTIPOM3BEICHUH MTEPEMEHHOTO TOKA U €ro HanpspKeHus: mpubop obecreunBaeT yc-
TAHOBKY YacCTOTHI HAPSKEHUS (TOKA) CHHYCOMAAIBHON (POPMBI B Mpesesax, ¢ JMCKPETHOCTBIO U T0-
I'PEIIHOCTBIO, YKa3aHHBIMU B TabnuIe 4.
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Tabnuma 4 - /lnana3oHsl, AUCKPETHOCTH M MIOTPEITHOCTh YCTAHOBKH YacTOTHI

ITognnana3oH 4acTor JIUCKpETHOCTH IIpenensl gonyckaeMoi NOTPEIHOCTH yCTa-
HOBKH 4acCTOTEI, + %, He Oosee
0,1 -199TIn 0,1 I' 0,5 (2,5 nns gactor ot 0,1 1o 5,1 I'm)
20-200TI'g 1T 1
0,21 — 1,99 xI'u 10 I'g 2,5
2-21,9xI'g 100 I'g 2,5
22 -199 xI'n 1 xI'n 0,5
200 — 1000 xI'ny 5kl 1

2.3 Bpewmst yCTaHOBJIEHMsI BBIXOJHOTO HaIpsDKEHMs He npeBblaeT 40 Mc, a BpeMsl yCTaHOB-
aenus yactotel - 200 mc. [lepekirouenue npenenoB yBeIUYMBaeT BpeMs yCTaHOBJICHUS He OoJiee yeM
Ha 0,2 c.

2.4 JlomonHUTENbHAS TeMIIepaTypHast MOTPEIIHOCTh, 0OYCIOBICHHA N3MEHEHHEM TeMIIepa-
TypBl OKpYKaroIlero Bo3ayxa Ha kaxxaele 10 °C, He mpeBbILIaeT MIPENEI0B OCHOBHOM IOTPEIIHOCTH.

3 OcHOBHBIE METPOJIOTMYECKHE M TEXHHYECKHE XapPaKTEPUCTUKH KaauOparopa B pexHMe
BOCIPOM3BEIEHUS CUJIbI IOCTOSIHHOT'O TOKA.

3.1 OcHOBHBIE METPOJIOTHYECKNE XaPAKTEPUCTHKHU U MapaMeTphbl BBIXOJHBIX Iienel kanuopa-
TOpa MpHUBEIEHBI B Ta0uIE 5.

Tabnuua 5 - XapakTepucTUKy KanuOpaTopa CUIIbI TIOCTOSHHOTO TOKa

[Ipenensr [Ipenensr momyckaemoun [Iymbl 1 mynbcauuu
BOCIIPOU3BE- | OCHOBHOM IIOTPELIHOCTH, Hanpsokene Beixonnoe B 11oJsioce yactot 10-
nenus cunbl | £(% ot [+ % ot In), 1 rox, COMPOTHUBIIE- 10000 I'1, e Gonee

Ha Harpyske
MMOCTOSIHHOTO Tcal £5 °C HHE, HE MEHEE

TOKa, & I

2 MA 0,004 + 0,0005 10 6 B 500 MOmMm 0,01 MmxA

20 MA 0,004 + 0,0005 10 6 B 50 MOwm 0,1 MxA

200 MA 0,005 + 0,0005 10 6 B 5 MOmMm 1 MKA

2000 MA 0,007 + 0,001 n0o5B 0,5 MOwm 10 MxA

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

IIpumeyaHnus:
1 Ipenen «20 A» peanusyeTcs B COBOKYIHOCTH ¢ 6i1okoM ycunenus (H4-17BY).
2 Ipu Beimycke Tcal = (23 +1) °C.

3.2 Ilpubop obecrieunBaeT MEPEKPHITUE MPEICTOB BOCIPOU3BOAUMBIX 3HAYCHUNA CHJIBI T1O-
CTOSIHHOTO TOKa He MeHee 10 %.

3.3 JlomosHuTENBHAS TEMIIEpPAaTypHAas MOTPELIHOCTh, 0OYCIOBICHHAs N3MEHEHHEM TeMIIepa-
Typbl OKPYKAIOILEro BO31yxa, Ha Kaxasle 10 °C, He IpeBbIIIaeT IPEIEIOB OCHOBHOM MOIPELTHOCTH.

4 OCHOBHBIE METPOJOTMYECKHE M TEXHMUYECKHE XapPaKTEPUCTHKH KaauOparopa B pexHMe
BOCIPOM3BEICHUS CHJIbI IEPEMEHHOTO TOKA.

4.1 OCHOBHBIE METPOJIOTUYECKHUE XapAaKTEPUCTUKU U MapaMeTphbl BBIXOIHBIX Iienel kanuopa-
TOpa MpHUBEIEHBI B Ta0nuLe 6.
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[Ipenensr no-
IIpenens! (nuana- MyCKaeMOH Oc- Bixo/ioe Koadpdu-
30HBI) BOCIIPOM3- . HOBHOH I10- LIUEHT
BeJIeHHs HAMps- Hacroreiid rpemHocTH, H(% Hanpsoxenue | conpor- rapMOHUK,
JKEHHS TIepeMeH- Jara3oH or I+ % orIm), | H&Harpyske BJICHHE, Kr, %,
HOTO TOKa, + It 1 ron, He Meree He Oosee
Tcal +5 °C
2 MA 0,1 =200y | 0,015+0,0015 30 MOm 0,015
(1 MmxA-2,1 MA) | 0,2-1kI1g 0,025 + 0,0025 104 B 10 MOwMm 0,015
1—10xI'g 0,05 + 0,005 10 MOwm/f* 0,015-f
20 MA 0,1 -200T | 0,015+0,0015 3 MOwm 0,015
(10 MmxA-21MA) | 0,2—1kI 0,025 + 0,0025 104 B 1 MOm 0,015
1—10xI'g 0,05 + 0,005 1 MOwm/f 0,015-f
200 MA 0,1 -200Tx | 0,015+0,0015 300 kxOm 0,015
(0,1 -210 mMA) 0,2—1«kln 0,025 + 0,0025 104 B 100 kOm 0,015
1—10xI'g 0,05 + 0,005 100 kOm/f | 0,015-f
2000 MA 0,1 —200 I'g 0,02 + 0,002 30 kOm 0,03
(1-2100 MA) 0,2—-1«kln 0,03 + 0,003 no4 B 10 kxOm 0,05
1—10xI'g 0,1 +0,01 10 kOm/f 0,05-f
20 A 0,1 —200 I'g 0,03 + 0,003 101.7B 1 kOm 0,05
(1-21 A) 0,2— 1«1 0,05 + 0,005 1 3'B 200 Om 0,05
1 -10xIl'ng (0,05+0,005) - £ ’ 100 Om/f 0,05-f
* f — 3HaYeHHe YaCTOTHI B KWJIOTEPIIax
Npumeuanus
1 Tlpenen «20 A» peann3yeTcss COBMECTHO C OJIOKOM YCHJICHUS.
2 Ipu Beimycke Tcal = (23 1) °C.

4.2 JlomonHUTENbHAS TeMIepaTypHasi MOrPeuIHOCTh, 00yCIOBIEHHAs U3MEHEHUEM TeMIepa-
TYpbl OKpPYKaIoIIEero Bo3ayxa, Ha Kaxable 10 °C, He NpeBbIlIaeT MOJOBUHBI MPEIETIOB OCHOBHOM IMO-
TPEUIHOCTH.

5 OcCHOBHBIE METPOJIOTMYECKHE M TEXHMYECKHE XapaKTEPUCTUKH KaauOparopa B pexHMe
BOCIIPOM3BEICHHS COIPOTUBIICHUS TOCTOSSHHOMY TOKY.

5.1 Kanubparop ocymiecTBisieT BOCIIPOU3BEICHHE CONPOTUBICHUH MMOCTOSHHOMY TOKY B Jie-
KaJIHBIX TOYKaX, B IMaa3zoHe ot 1 10 10% Om.

5.2 OCHOBHBIE METPOJIOTHYECKUE XaPAKTEPUCTHKHU U MapaMeTphbl BBIXOJHBIX Iienel Kanuopa-
TOpa MpHUBEIEHBI B TabnuLe 7.

Tabmmma 7 - XapakTepuCTHKU KanOpaTopa JEKaIHbIX COMMPOTHBICHUI

Homunans- Toxk uepes pe3u- | OTKIOHEHUE TemneparypHblit
[Ipenen nomyckae-
HBIE 3HAYEHUS . . cTop 0e3 yBeNIU- | OT HOMUHAJb- koa(urmeHt
MOHU OCHOBHOM IIO-
BOCTIPOM3BO- YeHMsI IOTpell- | HOTo 3Haye- COIIPOTHUBIICHUS,
HUMBIX COIPO- rpemocTH, 1 rox, HOCTH, MA Hus, =% +%/°C, ne 60-
H X (23 :tS) OC, Zt% s b >
TUBJICHUN 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
1 kOm 0,003 7 0,05 0,0003
10 xOm 0,003 2 0,05 0,0003
100 kOm 0,003 1 0,05 0,0003
1 MOmMm 0,01 0,2 0,05 0,001
10 MOm 0,03 0,02 0,15 0,003
100MOwM 0,05 10 0,01 0,15 0,003

6 OO0mue XapakTepUCTHKN

6.1 Bpems nporpesa (ycTaHOBJIEHUSI pabodero pexuma) He MeHee 2 4, C YABOCHHOM 1Mo-
rpemIHOCThIO - 0,5 4.

6.2 [TpuOOpsl COXPaHSIOT CBOM TEXHHUYECKUE XAPAKTECPUCTUKN TIPHU MUTAHUH OT CETH T1e-
peMeHHoro Toka HanpspbkeHueM (230 £ 23) B, wacroroit ot 47 o 63 't u coaepkaHueM rapMOHHK
He Oonee 5 %.

6.3 DnexkTpuyeckas IPOYHOCTh U3OJIALIUU MEXK/Yy CETEBBIMU LIETIIMU KaTuOpaTopa 1 KOopIy-
COM BBLACpPKHUBAET 0€3 MP0o0Osi U MOBEPXHOCTHOTO MEPEKPHITUS UCTIBITaTeIbHOE Hanpsbkenue 1,5 kB
CHUHYCOUIATBHOM (opMbl, gacToToi 50 I'11, B HOPMAJIBHBIX YCIOBHSX.

DnexTpuueckas MPOYHOCTh N3OSN MEXKIY KJIeMMaMH KaluOpaTtopa M KOPIyCOM BbI-
nepkuBaeT 0e3 mpo0os ¥ MOBEPXHOCTHOIO MEPEKPHITHS HCTIbITaTeNbHOE Hanpshkenue 1,5 kB cuny-
conpanbHOU hopmbl, yacToToi 50 ['11, B HOpMaIbHBIX YCIOBHUSX.

6.4 DnexkTpruyecKoe COMPOTUBICHUE N30SI MEXKIY LeTsIMU MUTaHUs Kaluoparopa u
KJIeMMaMH He MEHee:

- B HOpMaJIbHBIX ycloBusX npuMenenus — 1000 MOw;

- IpY TIOBBIIIEHHOM TeMIepaType oKpyskaromero Bozayxa — 20 MOwm.

DIEKTPUUECKOE COMPOTUBIICHUE U30JISLUN MEXTy BHEITHUM 32)KMMOM (KOHTAKTOM) 3a-
IIMTHOTO 3a3EMJICHHS M KOPITyCcOM Kajauoparopa He 6osee 0,5 Om.

6.5 MouHocTs, noTpediasemMas mpudopaMu OT CETH MUTAHUS TPU HOMUHAIBHOM HanpsKeHUU
He Ooutee:

- 80 B-A nyis mpubopa H4-17;

- 200 B-A nns mpubopa H4-17BY.

6.6 Hampsbxkenue mHmyctpuanbHbix pamuoniomex (MPII), cozmaBaembix kammOpatopoMm He
MIPEBBINIACT 3HAYCHUH, TPUBEICHHBIX B Ta0nuIe 8 (o6opynoBanue kinacca b mo 'OCT P 51522 (MOK
61326-1).

Ta6muma 8 - Jlomyckaemsbie 3HaueHUs HanpspkeHus: PIT

Hanpsoxenue Uc, n1b (otHOCHTENnpHO 1 MKB)
ITomoca wactor, MI'y
KBazunukosoe 3HaueHne CpenHee 3HaYCHUE
0,15-0,5 66 - 56 56 — 46
0,5-5 56 46
5-30 60 50

HHpumMeyanus

1 Ha rpann4HO#1 4acTOTE HOPMOU SIBJISIETCSI MEHbIIIee 3HaueHue Hanpsbkenus: UPII.

2 B nonoce gactot ot 0,15 mo 0,5 MI'u tonycTUMbIE 3HaU€HUS HAPSIKEHUS BBIYUCIISIOT KaK:
U= 66 — 19,1+ 1g £/ 0,15 nnsa kBasunukoBbix 3HadeHudd u U= 56 — 19,1+ Ig £/ 0,15 nns cpequux
3HAYCHUH, rje f — yacToTa M3MepeHui B Merarepiiax
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HanpsokeHHOCTD TOJIsl MHAYCTPHAITBHBIX PAIMONIOMEX, KATHOPATOpPOM HE MPEBBIIIACT 3HAYE-
HUU, TpUBEJIEHHBIX B TabuIe 9 (o6opynoanue kimacca b mo 'OCT P 51522, MOK 61326-1).

Tabmuma 9 - Jlonyckaembie 3HaYeHUS HanpshkeHHOCTH 1oJst VIPTI

HanpsixennocTs nosis, 1b (otHocutensHo 1 MKB/M),
KBa3UIIMKOBOE 3HAUYECHUE
30 -230 30
230 - 1000 37
IIpumeyanue — Ha rpaHMYHON 4acTOTE€ HOPMOM SABISIETCS MEHbIIIEE 3HAYCHHUE HAIPSKEH-
HocTtH noJist P11

ITomoca gacrot, MI'11

6.7 Macca xanuOparopa:

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

0Ji0Ka ycwiieHus- He 6osiee 9,5 K.

6.8 ["'abapuTHBIC pa3Mepbl KaauopaTopa (IIMHA X IMUPUHA X BBICOTA):

6a3zoBoro 0yoka - 364x460x80 MMm;

osioka ycwienus - 364x460x80 mm.

6.9 YnpasneHue KamuOpaTopoM MOXKET OCYIIECTBIATHCS ¢ momMolbio [I9BM ¢ npeobpasona-
tenem GPIB-232CV-A (KOII), mpu 3Tom Kaaubpatop oOecreynBaeT:

- pabory ¢ mocienoBareiabHbM uHTEpPeiicom mo 'OCT 23675 (untepderic CThIK C2-MC),
RS-232C npu ypoBHe curHajioB He MeHee 5 B, nepegaromumx JUHUAX Tpu Harpyske 3 kKOwM;

- pabory ¢ uaTepdeiicom KOII uepes nmpeodpazoatens GPIB-232CV-A B COOTBETCTBUU C
I'OCT 26.003 (IEEE 488, GPIB).

6.10 Cpennsist HapaboOTKa Ha OTKa3 He meHee 10000 4.

6.11 Cpennuii CpoK CITyKOBI He meHee 10 mer.

6.12 HopmanbHbI€ yCIIOBUS AKCIUTyaTalNK:

- TEMIIEpATypa OKPYKAIOMIETO BO3AYXA, *C ..oviiiiiiiiie e, 23+ 1;

- OTHOCUTENbHAS BIAKHOCTh OKPYXKAIOIIETO BO3AYXA, Y0 «ouvvvnniennieanneennnnn 30 - 80;

- armoc(epHoe paBienue, KI1a (MM PT.CT.) .....covvivviiiiinniinnnn, 84 - 106 (630 - 795);

- HampsKEHHME MUTAromer cetu, B ... 230+ 10;

- 4aCTOTA MPOMBIIIIIEHHOM CETH, I'IT ...ooiviie it 47- 63.

6.13 PabGoune yciaoBus SKCILTyaTalluH:

- TEMIIEPATYPA OKPYHKAIOIIETO BOBLYXA . . e nueveeennneeennnneeennneeennnn oT + 5 no + 40 °C;

- OTHOCUTENbHAS BIAKHOCTh OKPYXKAIOIIETO BO3AYXA, Y0 «ouvvvnniennieenneennnnn 80 % mpu
temnepatype 10 + 30 °C;

- armoc(epHoe paBienue, KI1a (MM PT.CT.) .....coevvvviiiiiiniinnnn, 84 - 106 (630 - 795);

- HampsKEHHME MUTAromIen cetu, B ..., 230 £ 23;

- 4aCTOTA MPOMBIIIIIEHHOM CETH, I'I ...oovvtiiiii e e 47- 63.

3HaK yTBep:KIeHHUs TUIIA

3HaK YTBEp)KJICHHS THIIa HAHOCAT Ha TIEPEIHIOI0 MaHenb KanuOparopa H4-17 metomom od-
CETHOM MeyaTH, Ha TUTYJbHBIE JINCTHI PYKOBOJICTBA 0 IKCILTyaTallui U GpopMysisipa — TUIIOTpadCKuM
CIocoO0M.

KoMmniieKTHOCTB cpecTB n3MepeHuii
KommiekTHOCTH KanuOparopa ykazaHa B Tadsmie 10
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O6o3HaueHne HanmenoBanue Kou. IIpumeuanue
KMCH.411182.030 KamuGpatop ynusepcanbubiii H4-17 1
KMCH.411582.038 bnok ycuienus H4-17bY 1
3anacHble YaCTH M IPUHA/JIEKHOCTH
(BUIT-0)
TV1-631-0020-93 Uemopan miacTMaccoBbiil «Camp» 2 |YnoakoBka nisg H4-
17 u 6moxa
YCUTICHUS
3UTII-O npubopa H4-17
KMCH.685631.052 Ka6ens (KO) 1
KMCH.685631.050 Ka6ens (K5)
KMCH.685631.058 Ka6ens (K1) 2
KMCH.685631.049 Ka6ens (K2) 1
KMCH.685619.020 Kabenp 1 Wurepdetica
KMCH.685619.023 KaGens ynpasnenus H4-17bY (K7) 1 RS-232C
KMCH.418711.001 Hakxoneunuk 2
SCZ-1R [IIHyp coeAMHUTETbHBII 1 CeteBoi
O100.481.005 TY Bcraska nmnaskas BII2b-1B 1 A 250 B 4
KMCH.434156.054 Henurens 100:1 (4950 /50 Q) 1
3UII-O 6s0ka yeunenust H4-176Y
SCZ-1R [IIHyp coeAMHUTETbHBIN 1 CeteBoit
KMCH.685631.066 Ka6ens (K20) 1 Ha tok 30 A
O100.481.005 TY Bcraka nmnaskas BII2b-1B 2 A 250 B 4
KMCH.685621.172 Kabenp-nepembruka 1
JKCIJIYATAIIMOHHAS JOKYMEHTAIUS
KMCH.411182.030P5 | Kanubparop yHuBepcanbubiit H4-17. 1
PyxoBoacTBo 1o s3kcrutyarauuu. Yacts 1
KMCH.411182.03000 | KanubpaTtop ynusepcaibubiit H4-17. 1
Dopmyisip
IlocTaBka M0 0TAEJBLHOMY 3aKa3Y
KMCH.411182.03031 Kanubparop ynusepcanbubiii H4-17. 1 ob1ee
PykoBoncTBO 1o 3kcruryarauuu. Yacts 2. g H4-16 u H4-17
Ornucanne KOHCTPYKLIHUH U SJIEKTPUUYECKUX
CXeM
776898-31 [Ipeo6pazoBarens GPIB-232CV-A 1 IEEE-488—RS-
232C
763001-02 Kab6ens IEEE-488 (KOIT) 1
KMCHN.434156.049 Mepsi conporusnenust H4-12MC 1 [lnsg moBepkH U Ka-
MMOPOBKU KanuOpa-
TOpa CHJIBI TOKa
IHoBepka

ocymectBisiercss o Paznen 11 KMCH.411182.030 P, «Kanubparop ynusepcansubiii H4-17. Pyko-
BOJICTBO IO AKCIuTyaTanuu. Yacts 1».
[lepeyeHb OCHOBHOTO IIOBEPOYHOT0 000PYI0BaHNUs pUBEACH B Tabmuue 11.
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Ta6mmma 11 - [lepedeHr OCHOBHOT'O MTOBEPOYHOT0 000PYT0BaHUsI (CPEACTB MOBEPKH)

HaumeHoBaHMe U THI CPEACTB MOBEPKHU

OCHOBHBIE METPOJIOTUYECKHE XaPAKTEPUCTUKHI

[IpeobpazoBarenb NEPEMEHHOTO Ha-
MPSKEHUS TPEUU3UOHHBIA 792A

MOTPEIIHOCTh CPABHEHMSI MEPEMEHHOTO U IMOCTOSHHOTO
Hanpspkenus +(0,001 — 0,01) %, nuana3oH HanpsKEHUN OT
60 MB no 1000 B; gacrorasiii muamazon ot 60 I'm qo 100
k11

KamubpaTop-BonbTMETp  YHUBEpCAIb-
Hbiid H4-12

-U3MEPEHUE HANPSKEHUS MTOCTOSHHOrO Toka oT =1 HB 1o
+200 MB ¢ norpemnoctsio oT £0,0009 1o +£0,0012 %;
-BOCIIPOU3BEACHNE U U3MEPEHHE HAIPSHKEHUs TOCTOSHHO-
ro u nepemenHoro toka ot 0,1 mxB mo 1000 B. ITorpem-
HocTh +£0,0003 %

BonbT™meTp-kanubpatop MOCTOSHHOTO
HanpspbkeHus B2-43

BocnpousBeaenue HanpsiKeHHs mocTostHHOTO Toka ot 0,1
MKB 110 25 B. 3mepenue HanpskeHus: MOCTOSSHHOTO TOKa
ot 0,1 mxB 1o 1000 B. [Torpemnocts +(0,0006- 0,0012) %

HaGop Mep 37meKTpuyecKoro ConpoTHB-
neguss MC3004

HoMuHabHbBIE conpotusiaeHus 1000; 100; 10; 1; 0,1 Om ¢
norpemtHocThio +£0,001%

Mepsi conporuBnenust H4-12MC

HoMHHabHOE compotuBieHue 0,01 Om ¢ morpentHocThio
+0,1 %, mpomyckaemsiii Tok 10 20 A. HomuHanbHbIE CO-
npotusiienus 100; 10; 1 Om ¢ morpemnocteio +0,003 %,
nponyckaemsblii Tok oT 10 MA o 1 A

BoasT™meTp nepemennoro Toka B3-71/1

Huanazon Hanpspkenuid 100 mxB- 300 mB B mosioce yactoT
10 5 MI'; morpemHocts £15 %

Ocnumnorpad C1-65A

Jnanazon BXOJHEIX
0 - 15 B, nonoca nponyckanus 1o 10 MI'g

CHUT'HAJIOB

Mynstumerp B7-84

W3MEpPEHHE MOCTOSHHOTO HamnpspkeHus o 300 B ¢ mo-
rpemwrHOCTRIO 10,004 %, mepeMeHHOro HampsiKeHus OoT 5
I'm o 1 MI'n no 300 B ¢ morpemnoctsio 10 +4 %, nmocro-
STHHOTO TOKa 10 12 A ¢ morpemrHocTthio 10 +0,03 %, co-
npotusiieaust ot 1 kOm go 100 MOM ¢ morpentHocTho 10
+10 %, yactotel oT 100 I'm 1o 1 MI'y ¢ morpentHOCTHIO
+0,0005 %

N3MmepuTenb HEMMHENHBIX UCKAXKEHUIN
CKe6-13

Huanazon HanpspkeHuidd ot 2 no 100 B. /Inama3on usme-
psaembix uckaxkenui ot 0,0110 0,5 %, ¢ MOrpPeMIHOCTHIO HE
oomee +£10 %

CBenenusi 0 MeTOAUKAX (METOAaX) M3MEPEHU It

MeTtoauka BOCIIpOU3BEICHUS HAIIPSKEHUS U CHIIBI IOCTOSIHHOTO U TIEPEMEHHOT0 TOKOB, a
TaK>K€ COMPOTUBIICHUS TIOCTOSTHHOMY TOKY KaJlnOpaTtopom omnucaHa B paznene 9 «lopsaok paboTe»,
noxkymenTa KMCH.411182.030 PO «Kanmubparop yauBepcanbabiii H4-17. PykoBoACTBO 10 3KCILTya-

Tanuny Yacth 1.

HopmaTuBHbIe M TeXHHYECKHE IOKYMEHTbI, yCTAHABJIMBaIOIIHe TPeOOBAHUS K KajaudpaTropam

yHuBepcajibHbiM H4-17

1. MM 1935-88 I'CH. I'ocynapcTBeHHass MOBEpOYHasi CXeMa JJis CPEACTB U3MEPEHUM DIICK-
Tpruueckoro HanpspkeHud 1o 1000 B B nnanasone yactot 1102 -3-10° I'm.

2. TOCT 8.027-2001 I'ocynapcTBeHHas MOBEpPOYHAsi cxema sl CPEACTB U3MEPEHUN MOCTO-
SIHHOTO 3JIEKTPUYECKOT0 HAMPSDKEHUS U AJIEKTPOIBHIKYILEH CHUITBI.
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3. TOCT 8.022-91 I'CHU. I'ocynapcTBeHHBI NEepBUYHBIN 3TAIOH U roCyAapCTBEHHAs IOBe-
poYHas cxeMa Ui CPEeICTB H3MEPEeHUH CHIIBI IIOCTOAHHOTO 3JIEKTPHYECKOrO TOKa.

4. TOCT 8.028-86 'CU. ['ocynapcTBeHHBIIT NepBUYHBIN 3TAJIOH U rOCy1apCTBEHHAs NOBe-
pouHas cxeMa JJIg CPeICTB U3MEepeHHH 3IeKTPHIECKOrO CONPOTHBIICHHUS.

5. KMCH.411182.030TY «Kanubpatop ynusepcanbubiit H4-17. Texaudeckue yCIOBH.

6. KMCH.411182.030P3 «Kanubparop yHuepcanbnblit H4-17. PykoBoacTso 1o skcrnyara-
uuy. Yacts 1», paznen 11 «Metoxuka nosepkuy, yreepxaennbiit I'LI CU ®I'Y «Kpacnonapckuit
LICM» 19 Hos06ps 2010r.

PexomeHaanuu 1o 00JacTsM NpHMeHeHHs B cepe rocy1apcTBEHHOT0 peryJiMpoBaHHs
o0ecrevyeHHUsI eITHHCTBA M3MepeHUl

[IpuMeHseTCs Mpu NMoBepKe U KATMOPOBKE CPECTB U3MEPEHHH.

HsrorosuTein

OTKpBITOE akuuoHepHoe obiecTBo «Hayuno-npousBoactBerHas komnanua «PUTM» (OAO
«Kommnanus «PUTM»)
350072, r. Kpacuonap, yn. Mockosckas, 5. Tenedou (861) 252-11-05, ¢ake 252-33-41.

HcnbiTaTean
T'ocymapcTBEHHBIH LEHTP UCHbITaHUil cpencTs u3Mepenuit ®I'Y «Kpacnomapekuit LICM»
Peructpauuonusiit Homep 30021-10. 350040, r. Kpackonap , yn. Aisazosckoro , A. 104a

B.H. Kpyruxos
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3aMecTUTENb

PyxoBoautens ®PenepaibHOro
areHTCTBA 10 TEXHHYECKOMY
peryJIMpOBaHUIO U METPOJIOTHH






