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Hacrosiiiee pykoBOJICTBO pacHpOCTPaHSAETCS HAa YCTAaHOBKY IIOBEPOYHYIO YHHMBEPCAIbHYIO
«YIITY-M3D 3.1KM-C» (nanee — YyCTaHOBKa) W COJEPKHUT CBEACHHUS, HEOOXOJIMMBbIEC i €€
skcrutyataruu. Beimyckaercs mo TY 4381-053-49976497-2013.

1 TPEBOBAHUA BE3OIMNACHOCTHU

1.1 Tlpu pabotre c VYCTaHOBKOW HEOOXOAMMO COONIOIATh TpeOOBaHUS OE30MACHOCTH,
ycraHoBieHHble «MexBenomctBeHHbIMU [lpaBunamu oxpanbl Tpyaa (TB) mpu skcrutyaranuu
JNEKTPOYCTAHOBOK.

[TosicHeHMs cMMBOJIa HA NTAHENAX Y CTAHOBKHU

AN\

MpUBENIEHO B paszzeine 3 (moapasznen «BxirodeHue Y CTaHOBKWY).

1.2 VYcranoBka oOecrieurMBaeT 3alIMTy OT MOpaxkeHUs siekTpuyeckuM TokoM 1o ['OCT
12.2.091, xareropus usmepennit — II, crenens 3arps3Henns — 1.

1.3 Crenens 3amuts! 06omouek 1o I'OCT 14254 — 1P20.

1.4 bnoxu, BXOISIIME B COCTaB YCTAaHOBKH, JIOJDKHBI OBITH TIOJIKJIIOUEHBI K IIWHE 3alIATHOTO
3a3€MJICHHUS JI0 MOJIKIIIOYEHHS] YCTAHOBKU K CETH MUTAHUS.

1.5 Ecnu VYcraHoBka BHeceHa B TIOMENIEHHE Iociie NpeObIBaHMS MpPH TeMIleparype
okpyxatomerd cpeapl Hmxe MuHyc 20° C, oHa f0KHA OBITh BBIIEP)KaHA B HOPMAIBHBIX YCIOBHUSX B
BBIKJIFOYEHHOM COCTOSIHMM HE MeHee 4 4acoB.

Buumanmue! [lpy nomagaHuy BOJBI WM WHBIX KUJIKOCTEH BHYTPh KOpPIYyCa HMCIOJIb30BaHUE
YCTaHOBKM HE JOMYCKAETCA.

1.6 Buumanue! Ilepen Hagamom paboThl ¢ cTouyHUKaMu TTocTostHHOTO Toka AKUII-1133 (ecnu
OHHM BXOJST B KOMIUJIEKT MOCTAaBKH) 00S13aTeIbHO MPOU3BEIUTE UX HACTPOUKY B COOTBETCTBHH C
1.4.2.6.4 HacToAIIEro PyKOBOJCTBA.

2 ONMNCAHUE YCTAHOBKH

2.1 HazHa4yeHue

YcTaHOBKM TpeaHA3HAYCHBI I U3MEPEHUSI aKTUBHOM, PCAKTUBHOM, IMOJTHOM AICKTPUYECKOM
MOIITHOCTH M DHEPTUH, YaCTOTHI MEPEMEHHOTO TOKA, 3HAYCHUHN HAIPSHKEHUS U CHIIBI TOKa, (Pa3oBBIX
yriaoB W Kod(p(uUIMEeHTa MOIIHOCTH, OCHOBHBIX U JOMOJHHUTEIBHBIX T[OKa3aTelell KauecTBa
ANEKTPUYECKON SHEPTHUU:
® CPCIHEKBAIPATHYCCKOTO 3HAYCHUS OCHOBHOW TapMOHHWYECKOW COCTABIISIOIICH HampsHKEHUs
(Ucr);

® CpPEIHEKBAJPAaTUYECKOTO 3HAYSHHS TAPMOHMUYECKOM COCTABISIONICH HAMPSKEHUSI C YaCTOTOMN
h-f; (mopsiaka h) mst 3Hadenuit h ot 2 1o 50 (Uch);

® CpPEIHEKBAJPaTUYECKOTO 3HAYCHUS WHTEPrapMOHHYECKOW COCTAaBJISIONICH HAMpsLKEHUS C
gactotoit m-fi 1y 3nadennii m ot 0,5 mo 50,5 ¢ muckpernoctsio 1,0 (Ucm);
CpeIHEKBaPaTUIECKOTO 3HAUCHUS OCHOBHOM rapMOHUYecKoil coctapistomnieit Toka (Icr);
CPEIHEKBAPATUICCKOTO 3HAYCHHS] TapMOHHMUYECKON COCTaBISIONIEH Toka mopsika h s
sraueHuit h ot 2 1o 50 (Icn);

® CpPEIHEKBAJPaTUYECKOTO 3HAYCHHUS MHTEPrapMOHUYECKON COCTABISIONIEH TOKAa C YacCTOTOM

m-f; ans 3nagennit m ot 0,5 1o 50,5 ¢ nuckperHoctsio 1,0 (Icm);
m yria (a30BOro CABUTa MEX/Iy TapMOHUKAMU MOPSIKa h HanmpsKeHUs U TOKa OAHOH (hasbl;
kod(uIMeHTa TapMOHIUYECKON COCTABISIONIEH HampsbkeHus nopsaka h ams h ot 2 mo 50

3
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[Ku(h)];

ko3¢ duIMeHTa TapMOHUYECKON cocTaBisromel Toka mopsiaka h st h ot 2 mo 50 [Ki(h)];
AKTUBHOM 3JIEKTPUUYECKON MOLTHOCTU OCHOBHOW rapMoHU4ecKoi coctasistoieit (P1);
PEaKTUBHOM 3JIEKTPUUYECKONU MOIITHOCTU OCHOBHOM rapMOHUYECKO# coctaBiistonieit (Q1);
AKTHUBHOM AJIEKTPHUECKOM MOIIHOCTH TapMOHUYECKOH cocTaBisromeii nopsaka h ans h or 2
710 50 (Pw);

cyMMapHoro ko3dduimenta rapMoOHHYeCKuX coctapisomux Hanpspkerus (THDy);
CyMMapHOTO KO3 HUIMEeHTa rapMOHUYECKHUX cocTaBisitommx Toka (THDy);

HaIpsLKEHUS MIPSIMON MOCIe0BAaTEIbHOCTH OCHOBHOM yacToThl (U1);

HapsLKEHUS HYJIEBOM mocieoBaTebHOCTH 0CHOBHOM yacToThl (Uo);

HaNpsDKeHU 00paTHOW MOCIEI0BATEIBHOCTH OCHOBHOH yacToThl (U2);

Ko3¢uimeHTa HECUMMETPUN HampsKeHUs 1o odpaTHoi mocnenoBatenbHOCTH (Kou) U 1o
HyneBoi nmocnenosatenbHOCTH (Kou);

TOKa MPSIMOM MOCJEe10BaTENBHOCTH OCHOBHOM YacToThI (11);

TOKa HYJIEBOM MOCIIEA0BAaTEIbHOCTH OCHOBHOM yacToThI (lo);

TOKa 0OpaTHOH MOCIIeI0BaTeIbHOCTU OCHOBHOM 4acToThI (12);

yroa (a3oBOro caBMra MeXIy HaNpsyKEHUEM M TOKOM MpsIMOM, OOpaTHOW W HyJeBOU
MOCJIEIOBATENbHOCTH;

KpaTKOBPEMEHHOM J103bI (IIMKepa;

JUINTEIBHOCTHU TIpoBaa HanpsbkeHus (Aty);

ri1yOuHbI poBaia HanpsbkeHus (OUn);

ko3¢ punmenta BpeMmeHHoro nepeHanpsokeHus (Kuep v);

JUINTEIBHOCTH BPEMEHHOTO MepeHanpsuKeHus (Atnep), a TaKkKe JJIs1 BBIOJIHEHUS KAIUOPOBKH
u nioBepku CU yka3aHHBIX BbIILIE BEIUYUH M (POPMUPOBAHUS YKa3aHHbBIX BEIUYMH;
apaMeTpoB MOCTOSHHOTO TOKA.

Y cTaHOBKY MPUMEHSIOTCA JJ1s1 KOMIUIEKTAIIMH MOBEPOYHBIX (MCIIBITATEIbHBIX) Ta00PaTOPHIA.

[Ipn Hammumm B KoMmIUIeKTe YcTaHoBKM mnpeoOpazosatens I[ITHYUY-M, I10 «3ueprodopma
VIIITY» obecrnieunBaeT MOBEPKY CIEAYIONIUX TUIIOB MpeoOpa3oBaTeieil B yHU(MUIIMPOBAHHBIN CUTHAI
noctossHHOro Ttoka u HampsbkeHus mo ['OCT 26.011-80: mepeMeHHOro HanpsKeHUS; MEPEMEHHOTO

TOKa;

AKTUBHOW MOIITHOCTH, TIOJHOW MOIIHOCTH; PEAKTUBHOM MOIMHOCTH (T€OMETPHYECKHUH,

MEePEKPECTHBIN, CIBUTOBBII METO/T); YaCTOTHI.

2.2 Ycnosus aKkcnisiyamauyuu

2

2.1 OOnactu 3HAYEHUU BIMAIOIIMX BEIMYMH B HOPMAIbHBIX M pabOuYUX YCIOBHSIX

MIPUMEHEHHUsI PUBEICHbI B Tadnuie 2.1.

Tabnuna 2.1 — HopmansHbie 1 paboune yCIOBHs IPUMEHEHHS

3nauenue (061aCTh 3HAYCHUI )
Bnusromas BenuunHa

HOpPMaJIbHOE pabouee
TemnepaTypa okpyxatomiero Bosayxa, °C 20 +5 20 +£10
OTtHOcHTENbHAsSI BIIAXKHOCTD BO31yXa, %o ot 30 10 80 | mo 80 mpm 20 °C
AtmocgepHoe naBienue, klla ot 84 no 106,7 | ot 84 no 106,7
UacToTta nuTaromeit cety, I’ 50+£5% 50£5%
da3Hoe HallpsHKEHUE UTAroLEen ceTy, B 230+ 10 % 230 £ 10 %
KoadduuneHT nckaxeHnus CHHYCOUAaIbHOCTH KPUBOM
HanpsDKeHUs TUTaHus, % 50 5 20 5

2.2.2 Pabouee mnoOMENIEHHWE MJiI YCTAHOBKH JIOJDKHO OBITH O00OpPYIOBAaHO CHCTEMOM

KOHAWUIIUOHUPOBAHUA U OYHUCTKU BO3aYyXa.

He nomyckaetcst BX0 B TOMEIIIEHHE B BEpXHEW 0k e U 0e3 CMEHHOI 00yBH.




2.3 Cocmase
2.3.1 CocraB YCcTaHOBKH NIPUBEACH B TadmuIe 2.2.

MC2.702.500 PO

Tabnuua 2.2
HaunmenoBanue O603HaueHue Kon-Bo

["eneparop "Dueprodopma-3.1" MC2.211.002 1 mr.
[TpuGop >MeKTPOU3MEPUTETHHBIIN STATOHHBIH MC3.055.500 1 wr.
MHOro(YHKIMOHANBHEIH "DHepromMonurop-3.1KM C" 1
Vcunurens nepemeHHoro toka "YT-3.1" D MC2.032.101 3 .
VcunuTens HanpskeHus epemenHoro toka "YH-3.1" D MC2.032.102 1 mr.
BJI0OK HCTOYHMKOB UCIBITATEILHBIX CUTHAJIOB ITOCTOSTHHOTO Toka[MC2.032.003 3 Moy
"VHTII" ?
biox kommyraruu "BK-3.1" MC3.609.003-01 2 Moyt
Crolika mpubopHast MC4.106.003 1 .
KaGenpb muis cBsizu no nunrepdeiicy USB
[IpuknanHoe nporpammHoe obecnieuenue ais I1K va Hocurene MC2.702.001 /11 1 mrT.
Kabens st cBsi3u o nuatepdeiicy RS-232 MC6.705.004 2 1IT.
KaGenp nutanus AC-102 “EBpo” | xommuIexT
KabGenu nusmepurenbHbie MC6.705.005 1 KOMILIEKT
PykoBOJICTBO 1O 3KCIUTyaTaliuu MC2.702.500 PO 1 5K3.
[TacriopT MC2.702.500 I1C 1 5K3.
MeTo1MKa MOBEPKHU MC2.702.500-01 MIT 1 oKk3.
Y IIMHUTEIh CETEBOM KOMITbIOTEPHBIN ] KOMILJIEKT
YakoBka | KOMIUIEKT

ONOJIHUTE/ILHbIE MPUHAIIEKHOCTH: *
[TpeobpazoBaTens U3MEPUTENBHEII - Kanuopatop IITHU-MJI D M(C2.725.101 X mr. *
YcrpoiictBo dotocunthiBaroniee YOC MC2.000.504 X komm-B*
Ethernet kommyTaTop I .
b0k KoMMyTaruy HacTonbHbl BKH-3.1 2 I .
Karymika TokoBas kanubpoBannas KT-3-10 MC4.761.008 TIC 1 .
Karymika TokoBas kanuopoBannas KT-3-20 MC4.761.008 TIC I .
Karymika TokoBas kanunopoBannas KT-3-100 MC4.761.008 TIC 1 .
Karymika TokoBas kannbpoBannas KT-1-200 MC4.761.008 TIC 1 KOMILIEKT
Katymika TokoBas kanubposannas KT-1-300 MC4.761.008 TIC 1 xoMIIeKT
'YcrpolicTBo a1 HaBecku cueTynukoB "YHC3" 3) MC3.621.010 1 mT.
Y cTpoiicTBO 1151 NOBEpKU MIYHTOBBIX cueTunkoB YITIIC-3 MC2.763.002 1 wr.
Tpexdaszupiii unaykTUBHBINA nenutens 1:10, 1:100 "AHM-3.1" [ MC2.727.501 1 mT.
Cton paboumii 1 mr.
CtoJ onepaTopa I .
Kpecno oneparopa 1 mr.
Komnerorep Tuna IBM PC 1 wr.
[IpuHTEp J1a3epHbIl 1 mr.
[Ipumeuanus:

JIOTOBOPOM ITIOCTABKH,

1) Moaudukanus ycTpoicTB onpenensercs Moaudukanueil Y cTaHOBKU B COOTBETCTBHH C

2) YerpoiicTBo mocTaBisieTcs Tolbko st Moaupukanuu "YIIITY-M3 3.1KM-C-X1";
3) Momuduxarms 1 komruiekTHocTh "YHC3" - B cCOOTBETCTBHHU C IOTOBOPOM IOCTABKH.
* JlomoHUTENbHBIE TPUHAJUIEKHOCTH MOCTABJISIIOTCA B COOTBETCTBUH C JIOTOBOPOM MOCTaBKHU.
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YcnoBHOe 0003HaueHHE YCTAaHOBOK IPU MX 3aKa3e M B JOKYMEHTAIMH JPYroil MPOIYyKIHH, B
KOTOpPOil OHU MOTYT OBITh NPUMEHEHBI, JIOJKHO COCTOATH U3 HauMeHoBaHus YcraHoBku (YIIITY-
MD), ycinoBHOTo 0603HaYeHUsT MOAU(DUKALIMY U 0003HAYCHHUS TEXHUUECKUX YCIOBUM:

VIITY-MD XX- X-XX-XXX-XX/XXX -X/XXX TY 4381-053-49976497-2013
1 2 3 4 5 6
1 - o6o3HayeHne MoaU(UKAINU Y CTAaHOBKHU MO UCIIOIb3yeMoMY dTanoHHomy CU:
e 3.1KM - Duepromonurop- 3.1KM,
¢ 3.3T1 - Duepromonutop- 3.3T1;
2 — o6o3HaYeHHE MOIU(DUKAIINH 110 KOHCTPYKTUBHOMY HCIIOJTHEHUIO:
e C — cranmoHapHas;
e [] — nmepeHocHas;
3 — o6o3HaueHne MO (UKALMK IO METPOJIOTMUYECKUM XapaKkTepucTukam atanonHoro CU:
e 02 - ¢ mpubopom "Duepromonurop-3.1KM C-02";
¢ 05 - ¢ mpubopom "Suepromonutop-3.1KM C-05";
¢ 10 - ¢ mpubopom "DHepromonutop-3.1KM C-10" unu ¢ npudopom "DHepromonurop-3.3T1";
o XX]JI - ¢ mpubopom "DueproMmoHuTop-3.1KM C-XX-1XX" (M3MepsIOMINM TOTOTHUTEIHHO
napaMeTpsl MOCTOSHHOTO TOKA) U IOTIOTHUTEIbHBIM O0510koM «YHTID;
4 — 00603HaYCHNE MOTU(DUKAIINY TIO CHIJIE MaKCUMaTbHOTO BbIXOHOTO ToKa MUC, Imax, A:
e 7,7 (HOMHHAJIbHBIE 3HAYEHUS TOKOB, [uom, A: 0,5; 5,0);
¢ 110 (HOMHHANILHBIE 3HAYEHUS TOKOB, [nom, A: 0,5; 2,0; 10,0; 100);
¢ 120 (HOMHHAJILHBIE 3HAYEHUS TOKOB, [nom, A: 0,5; 2,0; 10,0; 100)
5 — o603HaueHne MoAM(UKAIINK TI0 BEIXOTHOM MOIITHOCTH KaHaja Toka/Hanpstkenus UUC, B-A:
e 25/50,
¢ 45/200,
e 15/5,
¢ 45/100
6 — o muama3ony BbeIxogHOTO HanpsukeHUuss MM C Umin/Umax, B:
e 6/264 (HOMUHAIBHBIC 3HAaYCHNUS (pa3HbIX /MexdazHoro Hanpspkerns, Usow, B: 60/60%V3 1
220/220%3),
* 6/528 (HOMHHAIBHBIC 3HAYCHUS (asHbIX/MexKbazHoro Hampsvkerns, Usow, B: 60/60%V3,
220/220%\3 1 480/480*V3),
e 0,1/528 (HOMUHANBHEIE 3HAYCHNS (a3HbIX /MexbazHoro Hanmpsvkerns, Usow, B: 60/60%V3,
220/220%\3 u 480/480*\/3) - B KOMIUIEKT MOJAU(UKAIIMK TOJDKEH BXOAUTh faenutenb «JIHM-
3.1» ¢ koadpdunmentamu nenenus 1/10, 1/100.

[Tpumep oO03HAUCHHUS TP 3aKa3e:

"VIIITY-MD  3.1KM-C-02-120-150/150-0,1/576" - VYcraHoBKa, mpeaHa3HAYeHHAs IS
kamuOpoBkn u ToBepkn CHM  mepeMEHHOro TOKa C JTAJOHHBIM CPEJICTBOM HW3MEpPEHUU
"Iuepromonutop-3.1KM C-02" u UUC ¢ quanazonamu 3agaHus:

e cwibl Toka — 10 120 A (BeIxoHast MoITHOCTH — J10 150 B-A);
e Hampspkerust — oT 0,1 go 576 B (Beixognas momrHocts — 10 150 B-A), ¢ nenutenem
Hanpspkenus "JITHU-3.1".

bnoku ucrounuka ucnosiTarendbHbIXx curHangoB (MHC) u sTanoHHOE CpeicTBO H3MEpPEHHi
MOHTHUPYIOTCS B TPUOOPHOH cToiike (pucyHOoK 2.1).
OO6mwmii Buj ycranoBku «YIIITY-MD 3.1KM-C» npuBeneH Ha pucyHke 2.2.
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HcToyHMKY TOCTOSTHHOTO TOKA U
HaIpsKEHUs

Jenurens HanpsHKEeHU
UHAYKTUBHBIN «/IHU-3.1»

Ycunurens Hanpsoxenus "YH-3.1"

[Tpubop s1eKTpON3MEPUTETHHBIN
3TaJIOHHEIA
MHOTO(DYHKIMOHAIBLHBIN

I'eneparop «Oueprodopma-3.1»

brok kommyrarnun «bK-3.1»

VYeunmurenu Toka «YT-3.1»

Pucynoxk 2.1 - Croiika ¢ ycranoBneHHsiMu B Hell UMC u atanonneiM CU
(Mmomudukanusa «YIITY-M3 3.1KM-C-021-120»)
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i
YHTN (YNLLC) —
VH - 3.1 -
HY - 3.1 — MTHY
& i m [T ]

JHEpromoHuUTop e
1P VHC 3

B 5K 3.1
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2.4 TexHu4YecKue xapakmepucmuKu

FapaHTI/IpOBaHHbIMI/I CUUTAOT TCXHUYCCKHUC XAPAKTCPUCTUKH, IMPUBOAMMBIC C JUAlla30HAMMU,
AOIMYyCKaMu WJIM NPCACIbHBIMHA 3HAYCHUSMMU. 3HayeHUs BeJIMYHUH O€3 JOITYCKOB  SABJIAIOTCA

CIIpaBOYHBIMH.

MC2.702.500 PO

2.4.1 VYcraHoBKa BHINIOJHEHa B BUIC (YHKIHOHAIBHO 3aKOHUYEHHOTO pabodero mecra
MOBEpUTENS. Y CTaHOBKA MOYKET OBbITh MCIIOJIb30BaHa aBTOHOMHO WJIM B COYETAHMM C NEPCOHAIBHBIM
koMmrbrotepoM (I1K), pacimpstonum ee pyHKIIMOHATBHBIE BO3MOXHOCTH.

YcTaHoBKa MOXKET paboTaTh B ABYX peKUMax:

-npu ynpasinenun ot IIK mo cranpaptHsiM uHTEp@eiicaM ¢ MOMOIIBIO HPOrpaMMHOIO

obecrnieuenus (I10);

- B aBTOHOMHOM DPEKHMMe€ IIPU YIPABICHUU OT BCTPOEHHBIX KiaBuatyp u rpaduueckux KKU,
PacoJIOKEHHBIX Ha JIMLIEBBIX MaHeNIs X TPUOOPOB « DHEPrOMOHUTOP» U «DHEPropopMay.

OtoOpakeHne MmapaMeTpoB

U (GopMbI

curHanoB ocymectBisercas Ha JKKM Onoka

«3Oueprodpopmar u Ha XKKU nmpubopa «duepromonuropy, mubdo Ha [1K ¢ momomisio I10.
2.4.2 YcraHoBkH oOecrneunBaioT (popMHUpOBaHUE OJHO- W Tpex(a3zHOW CHUCTEMBI TOKOB U
HaNpsDKEHUH ¢ TapaMeTpaMy U B IMaria3oHax, yKa3aHHbIX B Tabnumax 2.3 u 2.4.

Tabmuma 2.3
[Tpenensr
HanmvenoBanue Hwnana3oH |[lMCKpeTHOCTH AOIYCKAaCMON
MOTPEIIHOCTH [Tpumevanne
rapamMeTpa BHIXOJHBIX CUTHAJIOB | 3aJIaHUS SATAHMA |\ ranoBKY 32 1AHHOTO
3HAYCHHS ITapamMeTpa
1 YacroTa OCHOBHOM rapMOHUKH | OT 42,5 0.01 AOcomroTHa,
BBIXOIHBIX curHasoB (f1), ' o 70 ’ +0,01
2 CpemHekBaIpaTHueCcKoe ot 0,25 Uy 0.01 OTtHocurensHas, %
3HaUYEHUE OCHOBHOM rapMoHuku | 10 1,2Uy ’ +1
Hanpspkerwst, U, B ot 0,05 Uy 0.01 OTtHocurensHas, %
10 0,25Un ’ +[1,0+0,5((Un/U)-1)
3 CpeaHeKBaIpaTuyeCcKoe ot 0,2 I OTtHocurensHas, %
. 0,0001
3HaUYE€HUE OCHOBHOM rapMoHuku | 110 1,2 Iy +1
ToKa, [, A ot 0,05 I 0.0001 OtnocurenbHast, %
10 0,2 Iy ’ +[1,0+0,5((In/1)-1)]
6 YcraHoBka yria capura ¢gasel | oT —180 0,01 AGCOMIOTHAS 010,25 no 1,2 Uy
MEXTy IEpPBbIMU TApMOHUKaMU 1o 180 11
HaNPsKEHUI ¥ TOKOB, Tpajlyc
7 JIMTeTbHOCTH MpOBaJia M| ot 0 0.001 AOcoimoTHas, ¢
nepeHanpsikeHus (t), ¢ 10 600 ’ 10,002
8 [lepuon crienoBaHus MPOBAJIOB or0 0.001 AOcomroTHas, ¢
v nepenanpsoxenii (T), ¢ 1o 600 ’ +0,002
9 KpaTtkoBpeMeHHas 11032 ot 0,25 OtnocurenbHast, % | 49 Tu<f<51Tw;
(iukepa 1o 10 +1,5 U ot 180 o 235 B;
IpH KOJIeOaHUIX
Cm. m.4.2.3.5 HaIpsDKEHUs,
umeronux gopmy
MeaHjpa,

AU/U ot 0,4 10 10 %
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Tabmuua 2.4
HanmvenoBanue Hwnana3zon | JIMCKpEeTHOCTH
IIpumeyanue
[1apamMeTpa BbIXOAHBIX CUTHAJIOB 3aJaHuUs 3a7aHus
1 CpenHexBagpaTnyeckoe 3HaUeHUE TapMOHUKU ot 0 1o 100 0.01 Jusnor2 no 19
HarnpsbkeHus (Toka) nopsaka n, % ot Ui (% ot L) | or 0 mo 50 ’ Jsi nor 20 o 50
2 CpenHekBaJpaTUYECKOE 3HaUEHUE Js mot 0,5 no 50,5
MHTEPrapMOHUKH HANpsHKEHUs (TOKa) € 4acTOTOM or0 10 15 0,01 C IUCKpeTHOCThIO 1,0
m-fi., % U
(% 1)
3 Yroun ¢a3oBoro ciBura Mexay OCHOBHBIMH U ot 0,2Un 110 Umax
rapMOHUKAMHU: ot —180
BBIXOJHBIX HAPsDKEHUH, Ipajtyc 1o 180 0,01
HanpspKEHMsI M TOKa 0JTHOM (asbl, rpajtyc 0,01 I o710, Iy 1o Imax
4 Yroin ¢a30Boro cBura Mex 1y rapMOHUKaMHu oT 180 Jnsn ot 2 no 50;
MOpPSI/IKA N 1 OCHOBHOW TapMOHUKON HaIpsDKeHHUS, 10 180 0,01 U ot 0,2Un 10 Umax
rpagyc
5 Yron ¢azoBoro capura MexIy Js mot 0,5 no 50,5
MHTEPrapMOHUKaMH C 4acTOTON m-f; 1 OCHOBHOM or 7115 (g) 0,01 ¢ muckpeTHocThio 1,0;
TapMOHMKOW HANPSKEHUS, TPaaycC 7o U ot 0,2Un 10 Umax
6 Yron (azoBoro cBura Mex, 1y rapMOHUKOM ot —180 0.01 g n ot 20 mo 50;
MOpsAJIKa N 1 OCHOBHOW T'APMOHUKOM TOKA, Tpajlyc no 180 ’ Tor0,]1 Iy no Imax
7 Yron gazoBoro capura MexIy Mg mot 0,5 o 50,5
MHTEPrapMOHHUKOM ¢ yacToTOM m-f; 1 OCHOBHOM (;Tollg (g) 0,01 ¢ muckpeTHocThio 1,0;

TrapMOHUKOM TOKa, Tpajyc [1o10,1 Iy no Imax

8 KonmmuectBo npoBaio win nepeHanpsbkenuii (ot 0 go 100 000 1

9 OcrarouHO€ HaNpsHKEHHE Mpu IpoBaiie, % OT 49Tn<f<51Tu

Ot 10 1m0 100 0,01
OTIOPHOTO HANPSKEHUS
10 MakcuManbHO€ HanpsbKEHUE TpU ot 100 0.5 49Tu<f<51Tn
NepEeHaNpsHKEHNH, %o OT ONTOPHOTO HANPSHKEHUS 10 200 ’
11 Cuna nocrosiHHOro ToKa, A * ot 0 1o 2,500 0,001
ot 0 7o 100,0 0,1
12 HanpsbkeHue moCcTOsIHHOro Toka, B * ot 0 1o 6,000 0,001
ot 0 1o 300,0 0,1

* IapameTpsl IpUBEIEHBI TOABKO 1t Moqudukarmii "YIIITY-MD 3. 1KM-C-X]I" ¢ CIoap30BaHHEM
HCTOYHHUKOB IUTaHusa nocrossHHoro Toka AKMII-1133-300-2,5 u AKUII-1133-6-100

[Ipu dbopMupoBaHHUU CHHYCOMAIBLHOTO CUTHANA HampsbkeHus B auarnaszone ot 0,25Uy o 1,2Un
U cur"ana Toka B auamnaszone ot 0,2Iy mo 1,21y xoaddunreHT HenMHEHHBIX UCKaXEHUI BBIXOIHOTO
CUTHAJIa HE MPEBBIIIACT:

1 % - npu MOIIHOCTU MOAKIIOYEHHOU HArpy3ku 10 10 % oT MakcuManbHOU;

2 % - Ip¥ MaKCUMAJIbHOM MOIIIHOCTH MOAKJIFOYEHHON HArPY3KH.

B mnanazone wactotel oT 42,5 't 1o 45 'y 3agaBacMble 3HaUEHUS HANIPSDKEHUS U CUIIBI TOKA HE
JIOJIKHBI IIPEBBIIIATH HOMUHAIBHBIX 3HAYEHHI, 8 MOIITHOCTD Harpy3KH, MOAKIIOUYEHHON K MICTOYHUKAM
HanpsDKeHUs U TOKa, TOJDKHA ObITh He Ooiee 50 % oT MakcUMaibHOM.

2.4.3 YcTaHOBKH 00€CIIEUMBAIOT U3MEPEHUE HIIEKTPOIHEPTeTUUECKUX BEJIMUMH B JMana3oHax U
C IpeAenamMu  JOINyCKacMbIX OCHOBHBIX IIOTPEHIHOCTEH M3MEPEHUs, COOTBETCTBYIOIIUMU
XapaKkTepuCcTHKaM 3TajloHHOro CH, BXOJAI11ero B KOMIUIEKT TOCTaBKH.

OcHoBHbIE METPOJIOIMYECKHE " TEXHUYECKUE XapaKTEPUCTUKHU [TpuGopos
JIIEKTPOU3IMEPUTENBHBIX JTaJIOHHBIX MHOT0()yHKIIMOHAITBHBIX "Onepromonurop-3.1KM
mpecTaBiIeHbl B Tabmumax 2.5 —2.12.
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Tabmuua 2.5 - /lnana3oHsl ©3MEPEHHA U MPeIeIibl JOMyCKaeMbIX OCHOBHBIX MOTPEIIHOCTEH n3Mepe-
HUs Tpu6opoB "IHeproMmoruTop-3.1KM x-02" 6e3 ucrobp30BaHus TOKOM3MEPUTEIBHBIX KIICHIeH

Bun u enununna uamepeHus

Msmepsemere [1apaMeTphl I[HaHaSOHU MOTPEIITHOCTH, TIPEJIEITBI I0TYC- [Tpumeuanue
EKTPUYCCKOM SHEPTHH  [M3MEPEHHH| -0 o o o o OTPEMHOCTH
1 CpennexBagpaTHyecKoe 3Ha- OtHocurenbHast, %,
UCHUC HAITPSDKCHMS IICPEMCH- Ot 0,1Ug :i:[() 01+0 002(1 2UH/U-1)] Uu>2B
HOT'O TOKA ¥ OCHOBHOM rapmo- | 110 1,2Un ’ ’ ’
HUKY HAITPSDKESHUS (U'), B i[0,0I 5+0,003(1,2UH/U-1)] Uu<2B
2 CpeHEeKBaIpaTHYECKOe
3HaueHue cuibl nepemerHHo- | Ot 0,11y OTtHocurensHag, %,
0 TOKa U OCHOBHOM rapmo- | 10 1,21y +[0,01+0,002(1,2In/1-1)]
Huku Toka (1), A
3 AKTHBHAsI MOIIIHOCTb U OTtHocurensHag, %, Py=Up - In;
AKTHBHAs MOIIHOCT OCHOB- 0,9 <|cos | < 1,0
Hoit rapmonukd (P), Br +[0,01+0,004(1,44Pu/P - 1)] Un>2B
+[0,02+0,004(1,44Pw/P - 1)] Un<2B
0.2 <|cos ¢/ <0,9
U ot 0,1Un™570.015+0,004(1,44Pw/P - 1)] Un>2B
1o 1-3‘#, +[0,025+0,004(1,44P,/P - 1)] Uu<2B
4 PeakTrBHAs MOIITHOCTD U gIOoTl ’21: OtHOcuTenbHas, %, Qu=Ugn " Iy;

PeakTUBHAs MOIIHOCTb OC-
HoBHOI rapmonuku  (Q), Bap

S IMomnas momHOCTS (S),
B-A

£[0,03+0,01(1,44Qu/Q - 1)]

0,9 <|sin | < 1,0

+10,05+0,01(1,44Qi/Q - 1)

0.2 <|sin @] < 0,9

OtHocurensHas, %,

£]0,02+0,005(1,2Ux/U+1,214/1-2)]

Uu>2B

£[0,025+0,01(1,2Ux/U+1,214/1-2)]

Unu<2B

6 Kospduiment momuoctd | Or 0,1 AGcomoTHas; 1ot 0,21y 1o 1.21y;
(Kp=P/S) 70 1,0 +0,001 U or 0,2Uy 10 1.2Un
7 HacToTa nepeMeHHOTo TO- Ot 40 AocomorHas, I'n U ot 0,2Un mo 1.2Ug;
Ka (f1), ' 10 70 +0,001 1ot 0,2Iy 1o 1.2In
8 Yrou (azoBoro ciapura me- AOcouroTHas, Tpagyc

DKy OCHOBHBIMHU TapMOHU-

KaMu, Tpagyc: ot 0

BXOJHBIX HAPSHKSHUN 1o 360 +0,01 U ot 0,2Uy 1o 1.2Ux
HanpsHKEHUS U TOKA OJTHOM 4001 Lot 0,211 no 1.21n;
(hazbl ’ U ot 0,2Uyx no 1.2Ug
9 CpenHekBaipaTHueCcKOe Ao6comotHasg, B, Unn<0.01Ug
3HAYEHHUE rapMOHUKHU 1O0-  |OT1 0 110 +0,0005 Uy

psnka h 2 manpsoxenus 11a  (0,6Un OrtHocurenbHas, %; Unpn>0.01Ug

h ot 2 10 50 (Unyp), B +0.05

10 CpenHekBaipaTHYCCKOE A6comoTHas, B Ucm<0.01Ug
3HAYCHHUE MHTEPrapMOHUKHU Ot 0 110 +0.001 Ugy

pampricts ¢ SEONG| 0150) | Grpoomemn i, | Don> 0010
kpetHOoCcThIO 1,0 (Ucm), B +0.1

11 CpennekBagpaTuyeckoe AGcomoTHas, A, Iy <0.011n
3HAYEHHUE TAPMOHHUKH I10- Ot 0 o +0.0005 Iy,

psiaka h Toka ms h ot 2 1o 0,61n OtHocutenbHas, %, Inn>0.01In

50 (Inn), A +0.05

12 CpennexBagpaTuyeckoe AGcomoTHas, A, Icm <0.01Ug
SHAuCHUE HHTEPrapMOHUKH | () () +0.0005 Ij

yacToThl m-f] TOKa It m oT 0.151

0,5 1o 50,5 ¢ IMCKPETHOCTHIO >2OtH OTHOCIiTOeJéféHaH, %, Icm>0.01Un

1,0 Ucm), A
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ITponomkenue Tabnuibl 2.5

Bun u enununa uamepeHus

ocHOBHOM yacToThl (I2(1)), A

N3mepsemble napamerpsl | uanazoH MOIPEIIHOCTH, IIPEAEIIbI ouMeyane
IEKTPUYECKOM SHEPrUU  |U3MEPEHUM JIOIIyCKaeMOM OCHOBHOM p
MOTPEIITHOCTH
13 Yron ¢azoBoro caura AOcomoTHas, rpaayc, U ot 0,2Un no 1,2Ug;
MEK]ly FADMOHMKAMHU NOPSAZIKA| I ot 0,211 7o 1,21y; Ki(h)
h HanpsHKCHHS U TOKa OJTHOU 360 u Ku(h) ot 2 10 15 %
(a3bl, rpamyc A0 +0,3 st h ot 2 o 10
+1,0 aiag hor 11 o 50
14 KoaddurmeHT rapMoHUKH U ot 0,2U 5o 1,2Uy
nopsiika h HanpsoxeHus st h 010 A6comortHas, %, Ku(h) < 1.0
ot 2 10 50 [Ku(h)], % 29 9 +0,003
O+ OtHocurenbHast, %, Ku(h) > 1.0
+0,3
15 KoaddunueHT rapMoHUKH [ or 0,214 o 1,21y
nopsizka h Toka st h ot 2 o 010 AoOcomtoTtHas, %, Ki(h) < 1.0
50 [Ki(h)], % 29 9 +0,003
HO 55 OTtHocutenbHasi, %, Ki(h) > 1.0
+0,3
16 AKTHBHAST MOIITHOCTH U ot 0,2Uy o 1,2Uy;
rapMOHHKH Tiopsiaka h s h ot ot 0 AobcomoTHas, BT, Ior 0,21y no 1,2Ix;
2 1o 50 (Pw)), Bt 10 0,05Pu +(0,00003Py + 0.005P 1)) |cos ¢| ot 0,5 10 1,0;
Ki(h) u Ky(h) ot 1 110 40 %
17 CymmapHubliil ko3 dunnent U ot 0,2Uy 510 1.2UH
rapMoHuK HanpspkeHus (Ku), 010 AoOcomroTtHas, %, Ku<1.0
% 499 +0,003
HO0 %7, OtnocurenbHast, %, Ky>1.0
+0,3
18 CymmapHsbIii koahummeHT I ot 0,21y 1o 1.2In
rapmonuk Toka (Ki), % 010 AbcomortHas, %, Ki<1.0
0 49,9 0,01
A ’ OtnocurenbHast, %, Ki>1.0
+1,0
19 Koaddunuent U ot 0,5Un no 1,2Un
HECUMMETPUH HAIIPSHKEHUS T10
oOpaTHOM Ooro0 AocomoTHas, %,
nocienoBarenbHocTd (Kou) n o 15 +0,05
[10 HYJICBOM
nocienoBaresnbHocTH (Kou), %
20 HanpspkeHue npsMoi
[MOCJICI0BATEIbHOCTH OTI? :I:A()68(())?)120{}{a}§<’ \%
ocHoBHOM yacToThl (Ui(1)), B Jlo L (©, H )
21 HanpsxeHue HyJ1eBOM o1 0 AGcomornas. B U ot 0,5Uy mo 1,2Ug;
IOCJIEI0BATEIbHOCTHU oU +0.0005 U ’ Kou <15 %;
ocHoBHOM yacToThl (Uo1)), B Jlo L ’ H Kou <15 %
22 HanpspkeHue oopaTHOM o1 0 AGcomornas. B
[OCJIeIOBATETbHOCTH >
ocHOBHOI yacToTsl (Uy1)), B 70 Un £(0,0003 Un '\/3)
r%SCEg;ol;ggg;fHOCTH ot 0 Abcomoras, A,
ocHOBHOM yacToThsl (I1(1)), A 70 T £0,00021x
r%jcgggoinTIZiESOCTH ot 0 Abcomornas, A,
ocHoBHO# yacToTsl (Io(1)), A 70 I £0,00051x
25 Tox obparHoit ot 0 AoGcomoTHas, A
[10CJIEI0BATEIbHOCTH 710 In +0.000311
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N3mepsiemble mapameTpbl
JJIEKTPUYECKOMN SHEPrUun

Junanazon
U3MEpPEHUN

Bun u enununa uamepeHus
HOTPELIHOCTH, IIPEAECIIbI
JIOITyCKaeMOM OCHOBHOU

OTPEITHOCTHA

IIpumeyanue

26 Yroxa ¢a3oBoro casura
MCXKY HAITPSKCHUCM 1 TOKOM

[or 0,2 mo 1,21x;
U ot 0,2Un jo 1,2Un;
Ly, L1, Tocy 20,02 Iy

[MOCJIEI0BAaTEIBHOCTH, IPaIyC: ot 0 AOcoJroTHas, rpaayc,
- npsn\[:oﬁ; PR 0360 03 Y Ui, Uz, Yoy 20,02 Un
- 00paTHOIf;
- HYJIEBOMI
27 KpaTkoBpeMeHHas J103a f= (fuom £1) I'm;
¢dmkepa, OTHOCHTENbHAS 01 0.2 OrnocurensHas, %, AU/U <20 %,;
CINHUIIA 0 10 5 O npu KOH€6aHI/I$IX
A i HaIpPsDKEHUSI, TMEIOIINX
dhopMy MeaH Ipa
28 HanpspxeHne mocTostHHOTO OtHocurensHast, %,
roka (U), B Or 0,1Un | +[0,01+0,005(1,7Un/U-1)] Uy ot 5 10 480 B
1o 1,7Ux | £[0,015+0,005(1,7Un/U-1)] Uy<2B
Ot 0,1Uy Uu=800B
10 125U +[0,015+0,005(1,25Un/U-1)]
29 Cuia mocTostHHOTO ToKa > | Ot 0,115 OtrocuTenbHast, %, In=100 A
(D, A m0 12In | £[0,015+0,005(1,21u/I - 1)]
Or 0,114 OtnocurensHas, % In<100 A
10 1,51y +[0,015+0,005(1,51n/1 - 1)]
30 MoIIHOCTh ITOCTOSIHHOTO OtHOcuTenbHas, %o
toka > (P), Bt O 0.01P Un 1o 480 B; In=100 A;
o 2’04PH +[0,03+0,005(2,04Pu/P-1)]  |U ot 0,1Un 10 1,7Uw;
i [ ot 0,111 10 1,21n;
Or 0.01Py Un 10 480 B; In< 100 A;
02.55pP +[0,03+0,005(2,55Pu/P-1)]  |U ot 0,1Un o 1,7Uw;
710 52004 [ ot 0,111 10 1,51n;
Ot 0.01Py Un=800 B; In=100 A,
o L5P +[0,03+0,005(1,5Pu/P-1)]  |U ot 0,1Un g0 1,25UH;
710 5,20 [ ot 0,111 10 1,211
Ot 0.01Py Un=800 B; In< 100 A;
0 1,2,375PH +[0,03+0,005(1,875Pu/P-1)] |U ot 0,1Un o 1,25U4;

[ oT 0,114 1o 1,51n;

[Ipumevanus

1 PeakTuBHast MOIITHOCTh PACCUUTHIBAETCS METOJOM MEPEKPECTHOTO BKIIIOUEHUS, TEOMETPUUECKUM
METO/IOM M METOJIOM C/IBHT'a CHTHAJa HalpsbKeHus Ha 1/4 mepuoia OCHOBHOM FrapMOHHKH.

2 YactoTa rapMOHUYECKOM cocTaBismomei nopsaka h pasua h-f.

3 [apaMeTpbl, OTMEUEHHbIE ), H3MEPSIOTCS TOJIbKO Ipubopamu "dHepromonutTop—3.1KM x-02-1".

4 TIpubopsl obecreunBarOT U3MEPEHNE TapaMeTPOB AEKTPUUECKOTO CUTHAIIA, €CITU aMILIUTYTHbIC
3HAUYEHMsI CUTHAJIOB HAapspKeHUs U Toka He npeBbiatoT 170 % ot Uy 1 1y, COOTBETCTBEHHO.

Ta6JII/IL[a 2.6 - I[I/IaHaSOHLI H3MepeHHfI U Mpeacyibl JOIMYCKAaCMbIX OCHOBHBIX HOFpGH.IHOCTGfI

U3MEPEHUN npubopoB "Onepromonurop-3.1KM x-02-x-x1x" npu UCIIOJIb30BaHUU
TOKOM3MEPUTEIBHBIX KIICHIEH

Bun n ennHnna uamMepeHus
H3mepsiemble TapameTphl Huanason TOTPEIIHOCTH, HPe/IeIbl Tprmeuarme
IEKTPUYECKON SHEPTUU U3MEpPEHUH | JTOIIyCKaeMOM OCHOBHOM

HOTPEIIHOCTH

1 CpennexBagpaTuyeckoe OtHocurenbHasi, %,
3HAYCHHE HANPSDKCHUS | Or ?2181{ +[0,01+0,002(1,2Un/U-1)] Uu>2B
IIEPEMEHHOT0 TOKa U OCHOBHOM ol,
Fa]IJJMOHI/IKI/I Hanpspkenus (U), B 3 ! £[0,015+0,003(1,2Un/U-1)] Uu=2B
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ITponomxkenue Tabnuuet 2.6

Bun u enununia uamepeHus

aKTHBHAsA MOIIHOCTh OCHOBHOM
rapmonuku ) (Q), Bap

5 IMonnas momHOCTS (S), B-A

1o
1,44(Un-In)

N3mepsiemble mapaMeTpbl [wnana3on MOTPELIHOCTH, TIPEAEIIbI I
JJIEKTPUYECKOMN SHEPrUun U3MEPEHUM |  JOIYCKAEMOUW OCHOBHOM prMcaanHe
MIOI'PEIITHOCTH
2 CpenHekBaIpaTHIECKOE 3HA- OtHocutenbHas, %
YEHHE CUJIbl IEPEMEHHOT0 TOKa +[0.1+0.01(In/T — )] !
1 OCHOBHOI rapMOHUKHU TOKa ot 0,051n +0.2+0.02(In/T — D] "
D, A 1o 1,2In +[0.5+0.05(In/I — 1)] ™
+[1.0+0.05(In/T - )] 'V
+[2.0+0.1(In/T - D] Y
3 AKTUBHAS MOIIIHOCTh U aK- OTHOCI/ITCJII:HEDI, % U ot O,IUH J0 1.2UH;
THUBHASI MOIITHOCTh OCHOBHOM 0,9 <|cos @[ < 1,0
rapmormku (P), B £0.25 04" £1.0™ I ot 0,011 10 0,051
+0.1 I; £0.2 II; £0.5 ™: |1 cBbime 0,051y mo 1,21y
+1.0V; 420V
0,5 <|cos 9/ <0,9
+0.25 % +0.5: I ot 0,021 10 0,114
+0,155+0,3 ™ 1,0 ™; I cbire 0,11y 10 1,214
20V, +40V
, 0,2 <|cos 9| <0.5;
+[0,25+0.02(1,44Pu/P —1)] ! Lot 0,11x mo 1,21n;
+[0,5+0.05(1,44Pu/P —1)] !
£[1.0+0.1(1,44Pu/P —1)] I
Or £[2.0+0.1(1,44Py/P-1] 'V
4 PeakTHBHAsA MOIIHOCTE U Pe- 0,01(Ug-In) OTtHocurensHas, % U ot 0,1Uy go 1.2Ug;

0,9 <|sin | < 1,0

+0.3 5 +0.75 " 1,5 1

I ot 0,02In 1o 0,051x;

+0.2 5 +0.5 % +1,0 '
20V, +20V

I cepmmre 0,05In mo 1,21

0,5 <|sin 0| <0,9

+0,3 5 +0,75"; +1,5 ",

[ o1 0,02In 10 0,114;

iojz l; Z|ZO,5 11; il,O 111;

I cBeie 0,118 1o 1,21q;

20V, 220V
+0.3 ;20,75 ", £1,5 0,2 <|sin @| < 0,5
25V, 425V ITor 0,11y mo 1,21y

OtnocurenbHast, %

U ot 0,1Uy mo 1.2Ug;
1ot 0,011 mo 1,21y

+025+04 % 410"

S <0,1Sy

+0.1 %5 +0.2 % +0.5™

S ot 0,1Sy o 1,44Sy

+1.0V;+2.0V

6 KoaddunueHT MOIHOCTH 01 0.1 AbconoTHas, Tor 021 10 12T
(Ke=P/S) Ji(o) 1’0 +0,02; iO,I(\)/2, K iO,\(/) 5 U ot O’2I}{Hﬂﬂo 1.2II{J’H

’ +0,05 'V; £0,10 ’
7 HacToTa mepeMeHHOT0 TOKa Ot 40 Ao6comrorHasg, 'l U ot 0,2Un g0 1.2Ug;
(f1), I'n o 70 +0,001 Ior 0,21y no 1.2y
8 Yron ¢a3oBoro casura Mex- AOcomoTHas, rpaayc
1y OCHOBHBIMHU TapMOHUKAMH,
rpangyc: Ooro0
BXOJIHBIX HAIPSKEHU I 1o 360 +0,01 U ot 0,2UH go 1.2Un
HaMpsKeHUs U TOKa OJIHOH da- 405 Ior 0,218 mo 1.21IH;
3bI ’ U ot 0,2UH 1o 1.2UH
9 CpenHekBapaTHYeCcKOe 3Ha- AoGcomoTtHas, B; Unn<0.01Ux
uenne rapmMonuku nopsaka h? |0t 0 go +0,0005 Uy
HanpsokeHus it h ot 2 1o 50 |0,6Uy OtHocurenbHas, %; Unn>0.01Un
(Unyp), B +0,05
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Bun u enununa uamepeHus

N3mepsiemble mapaMeTpbl [wnamna3on MOTPELIHOCTH, TIPEAEIIbI I
" " . . puMedaHue
ANIEKTPUIECKON SHEPTUU M3MEpEHUH | JI0IMyCKaeMOW OCHOBHOM
MOTPEIITHOCTH
10 CpenHekBagpaTHIECKOE 3HA- A6comoTHas, B, Ucm <0.01Ug
UeHUE HHTeprapMo?HKI/I Harps- Ot 0 10 +0,0005 Uy,
PKEHUS 9acTOThl m-f uIss m ot
0,5 1o 50,5 ¢ auckpeTHOCTBIO 1,0 0.15Un OtHocutenpHas, %o, Ucm>0.01Ux
(Ucm), B +0.05
11 CpenHekBagpaTHIeCKOE 3HA- AGCOMOTHAL. A Inh<0.01In
YeHHe rapMOHUKHU Nopsiaka h Ot 0 10 +0,02 I ; i0,0’4 Ilil I
roxa 1 h ot 2 10 50 (Inn), A 0,61 OTtHocurensHag, %, Inn>0.011g
£5 %1 £10 %"
12 CpennexBaapaTiieckoe 3Ha- AOcomoTHas, A, Iem <0.0114
YEHUE UHTEPTapMOHUKHU YaCTOTHI Ot 0 no +£0.02 Iy’ £0.04 Iy "
m-f; Toxa 111 m ot 0,5 10 50,5 ¢ 0,151y OtHocuTenbHas1, %, Icm > 0.011n
mickpetHocThIo 1,0 (Icm), A +5% 1 +10 %!
13 Yroun azoBoro capura Mex- AOcouroTHas1, Tpajyc, U ot 0,2Un sio 1,2UH;
Ty TapMOHHUKaMH Topsiaka h Ha- I ot 0,214 mo 1,21n;
MIPSDKEHUS U TOKa OAHOHU (Da3sl, oro0 Ki(h) > 5%; Ku(h) > 1%
rpanyc 10 360 20 401 st h ot 2 o 10
+10%; +10" g h ot 11 10 20
207, +20" g h ot 21 1o 50
14 KoaddunueHT rapMOHUKH U ot 0,2U no 1,2Uy
nopsiika h HanpsikeHust uist h ot 010 AbcomoTtHast; %, Ku(h) < 1.0
2 110 50 [Ku(h)], % 5 29 o +0,003 %
A ’ OtHocuTenbHas, %, Ku(h) > 1.0
+0,3
15 KoaddurmeHT rapMOHUKH [ ot 0,214 o 1,21n;
nopsiika h roka g h ot 2 no 50 010 AobcomrotHas, % Ki(h) <1.0
[Ki(h)], % 49.0 +0,05 !; £0,05 "
7O, OtHocutenbHas, % Ki(h) > 1.0
+50%+50"
16 CymmapHsbIit KO3 UITIEHT U ot 0,2Ux 1o 1.2Un
rapmoHuk Hanpsbkenus (Ku), % 010 AobconroTtHas, %, Ku<1.0
+0,003
70 49,9 OtnocurenbHas, %, Ky>1.0
+0,3
17 CymmapHhsliif kodhdunreHT Ior 0,21 mo 1.2In
TapMOHHNYECKUX COCTaBIISIOLINX 010 Ao6comrorHas, %, Ki<1.0
toka (Ki) 0 49.9 +0,1
A ’ OtnocurenbHast, %, Ki>1.0
+10
18 AKTHBHAs MOIIIHOCTh TapMO- OtnocurenbHast, % U ot 0,2Un g0 1,2Ug;
Huku nopsnka h (Pm)), BT I ot 0,21x mo 1,21n;
0
o1 O’OOSPH + O 1. ilO O 11 KI(IIE)OI: (I[f’U(El;)O(ig ,i[(f[(i jé)(,) A)
1o 0,1Py 5.0 . hor 2 10 50;
|cos @] ot 0.5 70 0,9
+5.0% £10.0" hor?2 o 10
+10.0 5, +20.0 hor 11 1o 50
19 Hanpsixenue npsiMoit mociie-
;[OBaTeJI;LHOCTH OCEIOBHOﬁ qacTo- ot 0 AbcomorHas, \]/3’
61 (U1(1)), B 70 Un +(0,0002 Un xN3)
20 HanpsxeHue HyleBO no- U ot 0,5Un 10 1,2Ux;
CJIe0BaTEIbHOCTH OCHOBHOM ot 0 Abcommornas, B, Kou <15 %; Kou <15 %
1o Ugn +0,0005 Un

yacTtoTtsl (Uo1)), B

15
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ITponomkenue Tabnuiel 2.6

Bua u enununa usmepeHus
N3mepsiemble mapaMeTpbl [wnanazon MOTPELIHOCTH, TIPEIEIIbI I
JJIEKTPUYECKOMN SHEPrUun U3MEPEHUY|  JIOIIyCKaeMOM OCHOBHOM prMcaanHe
MOTPEUTHOCTH
21 Hampspkenue oOpaTHOM To- or 0 AocoimorHas, B, U ot 0,5Un 1o 1,2Ux;
CJIEZI0BAaTEIIbHOCTU OCHOBHOM 10 Un £(0,0003 Uy \3) Kau <15 %; Kou < 15 %
yacToThl (Ux1)), B ’
22 Koadurment HecummeTpun U ot 0,5Uy o 1,2Uy;
HaIPsDKEHUS TI0 0OPaTHOM TOCIe- Or0 Aobcoimrornas, %,
nosatenbHocTH (Kou) 1 o Hyse- 1o 15 +0,05
Boi1 ocienoBareabHocT (Kou), %
23 Toxu psAIMO¥A, HyJIeBOU 1 00- 0 AbcomotHas, A
PaTHOM TOCIIE0BATENLHOCTH OC- OTI +(0.011n) ; £(0.0115) ™ 1ot 0,01In go 1,21x;
noBHoit yactoTsl (I, logor Lay), A| 7O H +(0.021) ™; £(0.021,) ¥ Tot 0,051 10 1,205
24 KpaTkoBpeMeHHas J103a f= (fuom £1) I'm;
(bmkepa, OTH. eHHLL o1 0,2 OtHocurenbHast, %, AU/U §62 0 %;
10 10 5.0 pHU KoJie0aHUsIX
HaIPSKEHU S, UMEIOIINX
dhopMy MeaHIpa
25 HanpsikeHue NoCTOSIHHOTO OtHOcHuTENnbHAs, Yo,
roka (U), B Ot 0,1Un | £[0,01+0,005(1,7Un/U-1)] Unor 510480 B
10 1,7Uy | £[0,015+0,005(1,7Un/U-1)] Uu<2B
Ot 0,1Uy Uu=2800B
10 125U +[0,015+0,005(1,25Un/U-1)]
[Ipumeuanus

1 PeakTuBHasi MOIIHOCTb PAacCUMUTHIBAETCS METOJOM IEPEKPECTHOTO BKIIIOUEHHUS, T€OMEeTpUye-
CKUM METOJIOM U METOJIOM CIIBUTa CUT'HaJla HamnpspKeHUs Ha 1/4 meproja OCHOBHOM rapMOHUKH.

2 YacTroTa rapMOHUYECKOM COCTaBIISIIONICH mopsiaka h paBHa h-fi.

3 3nauenus norpemnocty, ormeuenusie 1", "II", "III", "IV" u "V" oTHOCSTCS K MpubOpy MpH BBI-
MTOJTHCHUH U3MEPEHHUM C MCIOJIb30BAaHUEM TOKOM3MEPHUTENBHBIX Kiemied kimacca tounoctu 0,1 ("I"),
0,2 ("II"), 0,5 ("I, 1,0 ("TIV") u 2,0 ("V"). HomuHanbpHBIC 3HAUYCHUS CUJIBI TTIepeMeHHOTO Toka (1)
COOTBETCTBYIOT HOMUHAJIbHBIM 3HAUEHUSM TOKOM3MEPUTEIbHBIX KJICHIEH U3 KOMIUIEKTa OCTABKH.

4 TIpubopsl obecreunBarOT U3MEPEHHE MapaMEeTPOB IEKTPUUECKOTO CUTHANA, €CJIU aMIUIUTYIHbIE
3HAYEHUsI CUTHAJIOB HaNpspKeHUs M Toka He npeBblatoT 170 % ot Uy u Iy, COOTBETCTBEHHO.

Tabnuma 2.7 - JlnanazoHbl ©3MEPEHUHN U TPEIEIbl JOTYCKAeMbIX OCHOBHBIX MTOTPEITHOCTEH U3MEpe-
Hus mpubopoB "IHepromoHuTop-3.1KM x-05" 6€3 ncnopb30BaHus TOKOM3MEPUTEILHBIX KIICIEH

" Bun u enuHuia usmMepeHus
SMCPACMBIC T1apaMeTpbl HHaHagOHu MOTPEIIHOCTH, TIPEIEIbI I0IYC- [Ipumeuyanue
ANEKTPUYECKOM SJHEPTUU M3MEPEHHH | o o o erol OTpENHOCTH
1 CpeanexBaipaTH4ecKoe 3Ha-
ueHue HanpsbkeHnus nepemer- | Ot 0,1Un OtHocurenbHas, %,
HOTO TOKA U OCHOBHOM rapmo- | 110 1,2Uy +[0,02+0,005(1,2Un/U-1)]
Huku Hanpsbkenus (U), B
2 CpenHeKBapaTHUeCcKOe 3Ha-
ueHue cuiibl nepeMeHHoro Toka | Ot 0,11y OTtHocurensHad, %,
1 OCHOBHOM FapMOHUKH TOKa 1o 1,21y +[0,02+0,005(1,21x/1-1)]
. A
3 AxTHBHAsI MOIIHOCTD U aK- o Pu=Uxn - Iy
THBHAas MOIIIHOCTb OCHOBHOM i[o%?ioocgﬁjfi&aﬁl ’ /1/)"11)] |cos ¢| o1 0.2 10 1,0
rapmoHuku (P), Br U ot 0,1Un i i o
4 PeakTuBHas MOILIHOCTb U no 1.2Uy; o Qu=Uy " Iy
peaKTUBHAs MOLTHOCTH OC- [ ot 0,111 10 i[ooli%oggT(elﬂzggﬂ’ /é)il)] sin | oT 0,2 10 1,0
HoBHO# rapmonuku V (Q), Bap 1,21n o ’ H
5 llonnas momHocTs (S), B-A OTtHocutenbHas, %,
+[0,04+0,01(1,2Un/U+1,211/1-2)]

6 Koadhdunment momurHoctn Ot 0,1 AoOcomoTHas, I ot 0,21 mo 1.2Ix;
(Kp=P/S) 10 1,0 +0,005 U ot 0,2Un 510 1.2Un
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Bun u enununa uamepeHus

MsmepsieMEIe DapaMeTphL Auanason MOTPEIITHOCTH, TIPEJIEITBI I0TYC- [Tpumeuanue
ANEKTPUIECKON SHEPTUU M3MEPEHHH | -0 o o Brol HOrpeNTHOCTH
7 YacToTa rnepeMeHHOro ToKa Ot1 40 Aobcomornag, 11, I ot 0,21 mo 1.2Ig;
(fi), I'n 1o 70 +0,003 U ot 0,2Un go 1.2Ug
8 Yroxa ¢a3oBoro casura Mex- AOcouroTHas1, Tpagyc
1Ty OCHOBHBIMHU T'apMOHHUKAMH,
rpagyc: oro0
(ha3HBIX HAIIPSKCHUI 1o 360 +0,03 U ot 0,2Un g0 1.2Un
HaIpsDKEHUS U TOKa 0JIHOH (ha- 4003 UI 0T00,22[IJH JI0 11.2211{J
35l ’ oT U,ZUH JI0 1.2UH
0 CpeaHexkBaapaTH4ecKoe 3Ha- Ab6comoTHas, B, Unh<0.01Un
YeHUE TAPMOHUKH Topsiaka h 2) Ot 0 no +0.001 Uy
HanpspkeHus i h ot 2 o 50 0,6Uy OtHocuTenbHas, %, Unn>0.01Un
(UHah)7 B +0.1
10 CpenuexBaapaTuyeckoe A6commoTHas, B, Ucm <0.01Un
BHaUCHUE I/I?Tepl"apMOHI/IKI/I Ot 0 j10 +0.001 Uy
JacTOTHI M- f] HAPsHKEHUS s
m ot 0,5 10 150,5 f m/ICerTII{[O- 0.15Un OrnocurenbHas, %o, Ucm>0.01Un
cteio 1,0 (Ucm), B +0.1
11 CpennexBaapaTniyeckoe 3Ha- AOcomroTHas, Inn <0,011n
YeHre rapMOHUKH Topsiika h to- | Ot 0 10 +0.001 In;
Ka Juist h ot 2 10 50 (Inp), A 0,6In OTHOCHUTEIbHAS; Inn>0,01In
+0.05 %
12 CpemHekBaipaTHYeCcKOe 3Ha- AolcomoTHas, A, Iem <0,01In
‘{eHI/IefI/IHTepl"apMOHI/IKI(/)I ‘SIaCTO- Ot 0 10 +0.0011y I o
Tbl m-fi Toka s m ot 0,5 1o cm > 0,014
50,5 ¢ mackpernocthio 1,0 (1 0,151 OTHOCTOe J(I)%Haﬂ’ 76,
C,m), A )
13 Yrox ¢azoBoro ciapura me- AOcoroTHas1, Tpaayc, U ot 0,2UH no 1,2UH;
DKy TapMOHHUKAMU Topsiika h Ior 0,21 mo 1,21x;
HaIpsDKEHUS U TOKa OJTHOH (ha- oro0 Ki(h) u Ku(h)
3bI, TPaIyC 1o 360 = OTI% 1[0215 %10
+1, i h ot 2 no
+3,0 quist h ot 11 1o 50
14 KoaddunueHT rapMOHUKH U ot 0,2U no 1,2Un
nopsiaka h HanpspkeHust 1 h 010 Ab6comoTHas, % Ku(h) < 1.0
ot 2 1o 50 [Ku(h)], % N 29 9 +0,01
A ’ OtHocurenbHas, % Ku(h) > 1.0
1,0
15 KoadduimeHT rapMOHUKU Ior 0,21 o 1,2In
nopsizika h toka st h ot 2 10 010 AbcomoTHasi, %, Ki(h) <1.0
50 [Ki(h)], % 5 29 5 +0,05
a ’ OtHocuTenbHas, %, Ki(h) > 1.0
+5
16 AkTuBHAas >IEKTpUYECKas U ot 0,2Un g0 1,2Ug;
MOIIHOCTb TAPMOHUKH NOPSIKA o1 0 A6comoTHas, BT, Ior 0,21 mo 1,21y;
hanshor 21050 (Pw). Br | /0 05p, | £(0.00005Ps+0.005Pw) ’Coslg’(gfﬂoﬁiﬁ) L,0;
ot 1 10 40 %
17 CymmapHslIii K03 GHIIHEHT U ot 0,2Un 510 1.1Un
rapMoHuK Hanpspkenust (Ku), %o 010 AobcomoTtHas, %, Ku<1.0
10 49.9 +0,003
’ OtnocurenbHas, %, Ky>1.0
+0,3
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Bun u enununna uamepeHus

N3mepsiemble mapaMeTpsl JlnanaszoH | NOrpemHOCTH, IPEAEIbl J10- ouMeyane
JJIEKTPUYECKOM SHEPIUM  [U3MEPEHUI| IyCKaeMON OCHOBHOM ITOTpel- p
HOCTH
18 CymMmapHbIit Ko3pPUIHEHT I or 0,21y 1o 1.11n
rapmonuk Toka (Ki), % 010 AobcomotHas, %, Ki<1.0
0 49.9 £0,01
A ’ OtHocHTEIbHAS; Ki>1.0
+1,0
19 Koappumment Hecummer- U ot 0,5Un o 1,2Un
pUU HapsHKEHUS 110 00paTHOM Or 0 AGcomoTHas. %
nocnenosarensnocTu (Kovu) u > 70
. no 15 +0,20
0 HYJIEBOM MOCJIeI0BATEIHHO-
ctu (Kou), %
20 Hanpspkenue npsiMoi 1o-
CJIEA0BATEIbHOCTH OCHOBHOM OT[(J) fgcgg(ﬁ%{ai,\/lg,
yacToThl (Ui(1)), B flo UH (0, H )
21 HampspbkeHue HyJIeBOM 110- U ot 0,5Un 10 1,2Ug;
CJIEIOBATEILHOCTH OCHOBHOU OT[? A6i%ﬂ(;%TlH%ﬂ’ B, Kou <15 %;
gacToThl (Uo)), B Ao Un ’ H Kou <15 %
22 HampsixeHue oOpaTHOM Ho-
CJIEI0BATEIILHOCTH OCHOBHOM OT[(J) {E%cggg)gga;f’\/?’
gacToThl (Ux1)), B Ao Un (©, HN\3)
23 Toxk npsMo ociie10Ba-
TEJIIbHOCTH OCHOBHOMW YaCTOTHI OTIO A6£ %H&TOITIH’ A,
(i), A Ao © H)
24 Tok HyJeBOM mociea0Ba-
TEJIbHOCTHU OCHOBHOM YaCTOTHI OTIO A6i(ng8(T)11{? ﬂ)’ A,
(lo). A Ao I
25 Tok oOpaTHOM TIOCIIETOBA-
TEJIbHOCTHU OCHOBHOM YaCTOTHI OTIO A6ic((z)H(I)%TOH631ﬂ’)A’
(). A Ao ’ !
26 Yrou a3oBoro ciapura mMe- Ior 0,21 mo 1,21y;
KTy HAIPSIKEHUEM U TOKOM U ot 0,2Un jo 1,2UH;
MOCJIEI0BATEIIbHOCTH, TPajlyC: ot 0 AOcoroTHas, Tpaxyc Ly, L2y, Toc) 20,02 1y;
- IPSIMOM; 1o 360 +0,3 Uiy, Uzq), Uo1)=0,02 Uy
- oOpaTHO¥;
- HYJIE€BOI
27 KpaTtkoBpeMeHHas J103a f=({aom £ 1) I';
¢bnvkepa, OTH. €IMHULIA o1 0.2 o ———— AU/U=20 %;
o 10 50 ’ IIpHU KOJIeOaHMSIX
A ’ HAPSDKEHUS, UMEIOIINX
dhopMy MeaHipa
28 MOIIHOCTD MOCTOSHHOTO OtHocurenbHas, %
toxa ¥ (P), Bt 01 0.01P Un 1o 480 B; In=100 A;
52’04PH +[0,04+0,01(2,04Pn/P-1)] U ot 0,1Un o 1,7Ux;
0 &,U%0H 1ot 0,115 mo 1,21x;
01 0.01Py Un 10 480 B; In< 100 A;
0 2.55P +[0,04+0,01(2,55Pu/P-1)] U ot 0,1Un 1o 1,7Ux;
0 £,90H 1ot 0,115 mo 1,51g;
Un=800 B; In= 100 A;
O 0.00|  £[0,04+0,01(1,5Pw/P-1)] | Uor 0,1Usiz0 1,25Un;
A0 1,00 H 1ot 0,115 mo 1,21x;
01 0.01Py Un=2800 B; In< 100 A;
10 1,é75PH +[0,04+0,01(1,875Pu/P-1)] | Uor 0,1Uxmo 1,25Ux;

1ot 0,115 mo 1,51g;
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Nsmepsemble nmapameTpsl | [Inanazon Bual ¥ eHHIa H3MEPEHH
o .| TIOTPEIIHOCTH, MTPECIIbI TOITYC- [Tpumeuanue
MEKTPUUCCKON SHEPIHH  |M3MEPCHMIA| o o (2 NOrPEITHOCTR
29 Hanpspxenue nocrosiuaoro | Ot 0,1Uy OTtHocurensHag, %, In=100 A
toka (U) , B 1o 1,7Un +[0,02+0,005(1,7Un/U—-1)]
Ot 0,1Ug OTtHocurensHag, %, In<100 A
a0 1,25Un|  £[0,02+0,005(1,25Un/U-1)]
30 Cuia noctostHHOTO ToKa > | OT 0,111 OtHocuTenbHas, %,
D, A J0 1,21y +[0.02+0.01(1,2I1/1 - 1)]
Ot 0,114 OTtHocurensHag, %,
J0 1,51y +[0.02+0.01(1,5I1/1 - 1)]

[Ipumeuanus

1 PeakTuBHas MOILIIHOCTh PACCUMUTHIBAETCS METOJIOM NEPEKPECTHOTO BKIIOUEHHUS, T€OMETPUUECKUM
METO/IOM M METOJIOM C/IBUr'a CUTHaJIa HallpsbKeHUs Ha 1/4 mepuosia OCHOBHOM FrapMOHUKH.

2 YacroTa rapMOHUYECKOH cocTasisouel nopsaka h pasua h-fi.

3 IMapaMeTphl, OTMEUEHHBIE ), H3MEPSIOTCS TOJIBKO Ipubopamu "IHepromonuTop—3.1KM x-05-1".

4 TIpubopsl 00ecreuynBaIOT U3MEPEHHUE MApPaMETPOB IEKTPUUECKOTO CUTHAJA, €CIU aMIUTUTYIHBIC
3HAYCHHUS CUTHAJIOB HaNpspDKeHHs 1 Toka He mpeBbImaroT 170 % ot Uy u Iy, COOTBETCTBEHHO.

Tabnuua 2.8 - Jlnana3zoHsl ©3MEpEHHUI U MpeieNbl J0IMYyCKaeMbIX OCHOBHBIX MTOTPEIIHOCTEN H3MEpEHHS
prO6opoB ""DHeproMoHUTOP-3.1 KM x-05-X-x1X" mmpu NCIoaIp30BaHNHA TOKOM3MEPHTEIIHHBIX KJICTIICH

Bun u enunuiia uamepeHus

N3mepsiemblie mapaMeTpsl Jwnana3on
" .| TIOTPENIHOCTH, MPEAEebl JOIyC- [Tpumeuanue
AIIEKTPUYECKON SHEPTUU  |U3MEpEeHUit . s
KaeMOH OCHOBHOM MOTPEIIHOCTH
1 CpenHexBagpaTHUECKOE 3HA-
yeHue Hanpspkenus nepemeH- | Ot 0,1Uy OtHocuTenbHas, %,
HOTO TOKa U OCHOBHOM rapmo- | mo 1,2Un +[0,02+0,005(1,2Un/U-1)]

Huku Hanpspkerus (U), B

2 CpeHeKBaApaTHUECKOE 3HaUe-
HUE CUITBI TIEPEMEHHOTO TOKA 1
OCHOBHOM TrapMonuku Toka (1), A

Ot 0,05In

OTtHocurenwsHasA, %,
+[0.1+0.01(I/ — 1)] !
+[0.2+0.02(Iu/l — 1)] "

1o 1,21x £[0.5+0.05(Ix/1 — 1)] ™
£[1.0+0.05(Ix/1 - 1)] IV
£[2.0+0.1(Ix/1 - D] Vv
3 KoaddpuuueHT MOITHOCTH O1 0.1 AOcomroTHag, I ot 0,21y mo 1.2Ig;
(Kp=P/S) 0 10 +0,02 (l); (TSO,I(\)/} “6 ﬂlcg,gs i U or 0,2Uy 1o 1.2Un
’ :l: ) ; :l: 2
4 YacTtoTa nepeMEeHHOTr0 TOKa Ot 40 AobcomorHas, I'n U ot 0,2Uy go 1.2Ug;
(fi), I'm 10 70 +0,003 1ot 0,21 no 1.2y
5 Yroux azoBoro capura Mex- AOcoroTHas, Tpaxyc
1Ty OCHOBHBIMHU TapMOHUKAMH,
rpaayc: Ooro0
BXOJHBIX HaMPsHKSHUN 1o 360 +0,03 U ot 0,2Uy 1o 1.2Ux
HaIpsDKEHUS U TOKa 0JTHOH (a- 405 Lot 0,211 no 1.21n;
3Bl ’ U ot 0,2Uy go 1.2Ux
6 CpeHeKkBaIpaTUUECKOE 3Ha- Ao6comrorHas, B; Unn<0.01Ug
ueHne rapmMonukyu nopsiaka h? | Ot 0 mo +0,001 Uy
HanpspkeHus i h ot 2 1o 50 0,6Un OtnocurenbHas, %, Unn>0.01Un
(Unn), B +0,1
7 CpenHEeKBaIpaTHUECKOE 3HA- AbGcomoTHas, B, Ucem <0.01Un
EHME HHTEPrapMOHUKH HacTo- | o (y - +0,001 Uy
Thl M- f| HanpsDKEHMS U1 M OT A o Ucm>0.01Ug
0,5 110 50,5 ¢ IMCKPETHOCTHIO 0,15Un OTHOCHE)H{’HM’ %, ’
1,0 (Ucm), B ’
8 CpeHEKBAIPaTHYECKOE 3Ha- AbGcomoTHas, A, Ih < 0.011n
UEHUE TapMOHUKH TIOopsaKka h Or0 40,02 Tg’; 0,04 Iy "
roka juist h ot 2 10 50 (Inp), A | 1o 0,61 OTHOCI/I;FGJIBHZ}ISI, %, Inn>0.01In
+5 % £10
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[Tpomomkenue Tabuibl 2.8

Bun u eunana uamepenus

Msmepsemere [1apaMeTpbl ’HHaHEBOHU MIOTPEITHOCTH, TIPEEITBI OIyC- [Tpumeuanue
ANEKTPUIECKON SHEPTUU M3MEPCHHH | oo o o o NOrpeIHOCTH
9 CpenHekBaIpaTHUECcKOe 3Ha- AOcouoTHas, A, Iem <0.011n
ueHHe MHTEpPrapMOHMKHU yacToTsl | Ot 0 10 +£0.02 Iy’ £0.04 Iy
m-f; Toka g m ot 0,5 1o 50,5 ¢ 0,15In OTHOCHITeJH,HaIlIﬁ, %, Icm>0.0114
mckpetHocThio 1,0 (Icm), A +5 % +10
10 AKTHBHAsI MOIIIHOCTD U aK- OTtHocurensHas, %, U ot 0,1Un 0 1.2UH;
THBHAsA MOIIHOCTHL OCHOBHOU 0,9 <|cos 0| < 1,0
rapmonuku (P), Br 02504 +1.0™ T ot 0,011 110 0,051x;
+0.1 % +0.2 ™ +0.5 ™ I cBomre 0,0514 1o
+1.0V; 2.0V 1,21y;
0,5 <|cos 9/ <0,9
+0.25 5 +0.5 1 I ot 0,021 0 0,11x;
+0,15%+0,3 ™ 1,0 ™, I cBpmte 0,11 10 1,215;
+£20V;+40V
+[0,25+0.02(1,44Py/P —1)] * 0,2 <|cos 9| <0,5;
+[0,5+0.05(1,44Pu/P —1)] I Ior 0,11 mo 1,2In
£[1.0+0.1(1,44Py/P —1)]
Or +[2.0+0.1(1,44Pu/P-1)] v
11 PeakTtuBHAas AeKTpUUeCKas 0,01(Un-In) OtHocurensHast, % U ot 0,1Un 10 1.2UH;
MOIITHOCTh U PEAKTUBHAs DJICK- 5 ’ 70 0,9 <|cos ¢/ < 1,0
g)nqecxaﬂ N{g)HIHOCTB OCHOBHOH| | A44(Uy-Tyy) +0.3 '% 10,7511"; il,SHII"; I ot 0,021 10 0,051y
pmonukn  (Q), Bap +0.2 % iqu ; iIVO ; I cBbimre 0,051y 10 1,214
+2.0"Y; £2.0
0,5 <lsin ¢/ <0,9
£0,3% 0,75 ", 1,5, [ ot 0,02l 10 0,114
+0,2:+0,5 % +1,0 ' I cBbite 0,114 1o 1,21x;
20V, +20V
+0.3 5 +0.75 " 1,51 0,2 <|sin ¢| <0,5
2,5V, 225V ot 0,11x 10 1,214
12 IMonnas momHOCTS (S), B-A OtnocurenbHas, % U ot 0,1Un o 1.2Uy;
ITor 0,11y mo 1,21y;
£0,25 204" £10" S <0,1Su
£0,1%5+0,2™ 0,5 ™ S ot 0,1Sy o 1,44SH
+1,0V; 20V
13 Yroux azoBoro capura Mex- AOconroTHas1, Tpaayc, U ot 0,2Un sio 1,2UHy;
Jly FapMOHHKaMH TIOpsJIKA h na- Lot 0,214 mo 1,21n;
MPSDKEHUS U TOKa OAHOMU (Da3sl, Ot 0 — Ki(h) > 5%; Ku(h) > 1%
rpaayc 10 360 +2 1 £2 st h ot 2 1o 10
+10% +10 " it h ot 11 10 20
+20" 220" st h ot 21 10 50
14 KoaddurueHT rapMOHUKH U ot 0,2U no 1,2Un
nopsiaka h HanpspkeHust U1 h 010 Ab6comoTHas, % Ku(h) <1 %
ot 2 1o 50 [Ku(h)], % 10 49.9 +0,01
’ OTHOCUTENbHAS; Ku(h) > 1%
1,0
15 KoadduimeHT rapMOHUKH [ or 0,21y o 1.21y;
nopsaka h Toxa mns h ot 2 1o 010 A6comotnas, %, Ki(h) < 1.0
50 [Ki(h)], % 10 499 +0,05 ;40,05 I
’ OTtHocurensHad, %, Ki(h) > 1.0
+5,0 5 +£5,0 "
16 CymmapHslii Ko duimeHT U ot 0,2Un 510 1.2Un
rapmoHuK HanpspreHus (Ku), % Or 0 AobconrotHas, %, Ku<1.0
+0,05
R0 49,9 OtnocurenbHas, %, Ky>1.0
+5
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Bun u euaMIa u3mepeHus

Msmepsemere [1apaMeTpbl I[HanasoHu MOTPEIIHOCTH, MPEJIEIIbI JOITyC- [Tpumeuanue
DNIEKTPUYCCKON SHEPTHH | MSMEPEHHH | o o 0 TOTPEIHOCTH
17 CymmapHssiit ko3 durm- [or 0,21y 1o 1.2In
CHT rapMOHHUYCCKUX COCTaB- Or 0 AobcomoTHas, %, Ki<1.0
nsirorux Toka (Ki), % N 29 9 +0,1
A ’ OTtHocurensHag, %, Ki>1.0
+10
18 AKTHBHAs dIEKTPUYECKAs OtnocurennsHas, %, U ot 0,2Uy o 1,2Ux;
MOIIIHOCTb TApPMOHUKH NOPSJI- [ ot 0,214 o 1,21u; Ki(h)
ka h (Pm), Br u Ku(h) ot 1 10 40 %
ot 0,003Py L. I |cos ¢| ot 0,9 10 1,0;
1o 0,1Py +5,0% +10,0 Jnst h ot 2 mo 50;
|cos @| oT 0.5 10 0,9
+5,0% +10,0 " hot2 10 10
+10,0 ; £20,0 7 hor 11 g0 50
19 Koaddurment HecummeT- U ot 0,5Uy mo 1,2Ug;
PUH HATIPSOKEHHS 110 oOpart- O1 0 A6comoTHas, %,
HOM TIOCJIETOBATEIHHOCTH
o mo 15 +0,20
(K2u) 1 mo HyneBo# mocneno-
BarenbHOCTH (Kou), %
cactonsremmoct ocnonnort | 010 Ateomornan, B
gacToThl (Ui1)), B 710 U ’ H
21 HanpsixeHue HyJIeBOU mo- o1 0 A6comoTHas, B, U or 0,5Un 21001?2UH;
CJIeJIOBATEILHOCTH OCHOBHOM oU +0.001 Ug Kou <15 %;
sactotsl (Uoa)), B o UH : Kou < 15 %
nocretomarensocn oonos- | OO Atcomoras, B,
noit yactotsl (Ux1)), B 70 Un +(0,0006Up \3)
23 Toxm PpHMOfI, HYJICBOM U AoOcomroTHas, A
06paTHOIg nocneﬂOB(aiTenLIHocm oT I0 +(0.0111) ;; £(0.01T17) T Tor 0,0115 g0 1,21x;
ocHoBHOM 9acToThI (I1(1), loy 1 10 In
Ly, A +(0.021x) "™ +(0.021y) v Ior 0,05Ix no 1,2In
24 KpaTtkoBpeMeHHas J103a f=(aom £ 1) I';
(dbukepa, OTH. eIMHUIIA o1 0.2 o ———— AU/U <20 %;
o 10 50 >0 pHU KoJIeOaHUsIX
A ’ HaIPsKEHU S, UMEIOIINX
dhopMy MeaHIpa
25 HanpskeHue IOCTOSTHHOTO OTtHocurensHas, %,
toka (U), B Ot 0,1Un Un 10 480 B
10 17Uk +[0,02+0,005(1,7Un/U-1)]
Ot 0,1Uy Uun=800B
10 125U +[0,02+0,005(1,25Un/U-1)]

[Tpumeuanus

1 PeakTuBHAs MOIIHOCTH PACCUNUTHIBAETCS METOJIOM NEPEKPECTHOTO BKIIFOUEHUS, TEOMETPUUECKUM
METO/IOM M METOJ/IOM C/IBHTa CHTHaja HalpsbKeHus Ha 1/4 meproja OCHOBHOM TapMOHHUKH.

2 YacTtoTa rapMOHHUYECKOM cocTaBismomei nopsaka h pasua h-fi.

3 3nauenus norpemHocty, otmeuenusie "I", "II", "III", "IV" u "V" oTtHOCATCS K pubOpY NpH BbI-
MOJIHEHUU HM3MEpPEHUN C MCIOJIb30BaHHEM TOKOM3MEPHUTENbHBIX Kiemiei kiaacca tounoctu 0,1 ("I"),
0,2 ("II"), 0,5 ("LI"), 1,0 ("IV") u 2,0 ("V"). HoMuHanbHbIe 3HAYEHUS CUJIBI TiepeMeHHoro Toka (In)
COOTBETCTBYIOT HOMUHAJIBHBIM 3HAYEHUSM TOKOM3MEPUTENIBHBIX KJICHIEN U3 KOMIUIEKTA IOCTABKH.

4 TIpubopsl 0O6ecreunBalOT U3MEPEHUE MAPAMETPOB AEKTPUUECKOTO CUTHAINA, €CITU aMIUTUTYIHbIE
3HAUYEHMsI CUTHAJIOB HanpspKeHUst U Toka He npeBbimatoT 170 % ot Uy u Iy, COOTBETCTBEHHO.
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Tabmuua 2.11 - Jlnana3zoHsl U3MEpEHUHN U MIPEIeITbl JOMYCKaeMbIX OCHOBHBIX MOTPEIIHOCTEH mprbo-
poB "DHepromonnTop-3.1KM x-02-xx1" nipu moBepke UTH u UTT

Nsmepsemas
BEJIMYMHA

Junanazon
U3MEPEHUH,
€IMHHULIA U3MEPEHU N

Bupn norpemsocTy, npeaensl
JIOITyCKaeMOM OCHOBHOM
MIOI'PEITHOCTH U3MEPEHUI

IIpumeyanue

1 TlorpemtHocth

abcoimrorHast, %

U ot 0,2Unowm 10 1,2Unom;

HaIPsHKEHUA +0,1999 % + 0,002 f=(fhom = 1) I'n
WUTH +1,999 % +0,02
+19,99 % +0,2
2 VrnoBas a0COJIIOTHAs,, MUHYTA.
MOTPEIIHOCTh +600 MuHYT +0,1
UTH +180 rpagycos +1,0
3 TokoBas abcomrotHast, %o, I ot 0,01Inom mo 1,21noMm;
HOrPELIHOCTh +0,1999 % + 0,002 f=(fhom = 1) I'n
UTT +1,999 % £0,02
+19,99 % +0,2
4 VriaoBas a0COJIIOTHAs, MUHYTA,
MIOTPEIIHOCTh +600 MuHyT +0,1
UTT +180 rpagycoB +1,0

Unom — HOMHHAJIEHOE BTOPHYHOE Hanpskenue nosepsemoro UTH (ot 100/v3 1o 800 B);
Iom — HoMuHaNBHBIN BTOpHuHBIHM Tok oBepsemoro UTT (1 wnu 5 A);
fiom - HoMuHAIBHAS yactoTa noBepsiemoro MTT wmm UTH (50 wmm 60 I'm).

Tabmuma 2.12 - /lnana3zoHsl n3MepeHUi 1 MPeAebl JOIMTYCKaeMbIX OCHOBHBIX MTOIPEIIHOCTEH MpUOOpOB
"JHeproMmoHuTOp-3.1KM x-05-xx1" 11 "IHepromonutop-3.1KM x-10-xx1" npu nosepke U'TH u UTT

N3mepsemas
BEJTMYMHA

Jnanazon
U3MEpPECHUH,
eAMHUIA U3MEPCHUSI

Bua nmorpemHocTy, npeaens
JIOITyCKaeMOH OCHOBHOM
MOTPEIIHOCTH U3MEPEHUM

[Ipumeuanue

1 ITorpemHocTh

abcomroTHas, %,

HanpsHKEHUS +0,1999 % 10,005
HUTH + 0 +
1,999 OA) £0,05 U or 0,2Unom 10 1,2Unom;
+19,99 % +0,5 ”
f=(aom = 1) I'a
2 VYrioBas a0COJIIOTHAs,, MUHYTA
MOrPEITHOCTh +600 MUHYT +0,2
HUTH +180 rpangycos +2.0
3 ToxoBas abcosrotHast, %,
MOrPEITHOCTh +0,1999 % 10,005
UTT + 0 +
1,999 % £0.05 Tot 0,01Tsom 710 1,2Tron;
+19,99 % 10,5 —
f=({aom = 1) I'n
4 YrioBas a0COJIIOTHAs, MUHYTA
MOTPEITHOCTh +600 MUHYT +0,2
UTT +180 rpagycos +2.0

UnoM — HOMHHAJILHOE BTOpHYHOE Hanpskenue nosepsemoro UTH (ot 100/\3 mo 800 B);
IHom — HOMUHATBHBIM BTOPUYHBINA TOK MoBepsieMoro UTT (1 nmu 5 A);
fiiom - HoMuHaabHas yactota nopepsemoro MTT v UTH (50 wnm 60 I'n).

2.4.4 DnexkrponuTaHue Y CTaHOBKH

Toka (230 £10 %) B, (50 £ 5 %) I'n.
KoadduimenT uckaxeHusi CHHyCOUAATbHOCTH KPUBOU HAMPSKEHUS MUTAHUS JOJDKEH OBITh He

ooiee 5 %.

22

«YTIHIY-MD3» ocyniecTBisieTcss OT CETH INEPEMEHHOTO




MC2.702.500 PO

2.5 Yempolicmeo u paboma ycmaHO8KU

2.5.1 MeToabl NamepeHUn

[Ipunuun paGoTel YCTAaHOBKM OCHOBaH Ha CpaBHEHMM NOKa3aHui »stanoHHoro CHU wu
MOBEPSIEMOT0 TPHOOPA, BRITOJIHSIOIIUX H3MEPEHUE TapaMeTpa curHaia, popmupyemoro MUC.

Jist popMUpPOBAHUS UCTIBITATENIFHBIX CUTHATIOB IEPEMEHHOT0 TOKAa B Y CTAHOBKE MCIOIB3YIOTCS:
reHepatop "OHeprodopma-3.1", ycunurenu HanpskeHus (Onox "YH-3.1") m ycwiurenu toka (Tpu
omoka "YT-3.1"). Jlns pacmmpenus auarasoHa BeixoaHoro Hanpspokenus MHC no 0,1 B B cocras
YCTaHOBKH BKJIIO4aeTcs Aenutensd Hanpspkenus "JJHU-3.1" (IVD-3.1).

st hopMUpOBaHUS HCIIBITATEIBHBIX CUTHAJIOB MOCTOSHHOTO TOKa B YCTAHOBKE JIOTIOIHUTEIHHO
ucnosbzyetrcst ook "YHTII", cocrosimuii 3 MCTOYHUKOB MUTaHUS MOCcTOsiHHOTO Toka AKUII-1133
(Tonmbko st moaudukanuu "YIITY-M3 3.1KM-C-X1").

B renepatope "Dueprodopma-3.1" mpousBoautcs 3agaHue UUGpPOBOM MOJEIH CUTHAJIA U
npeobpa3oBaHUe €€ B aHAIOTOBYIO (opMy, a Takke (popMupoBaHue CHUTHAJIOB yrpaBienus "YH-
3.1"u "YT-3.1" (oHM UMEIOT HECKOJbKO IMOJIMaIa30HoB). 3amanue NU(ppoOBOl MOJIETH CUTHAIa
OCYIIECTBIISIETCS CJIEAYIOUIUMHU CIIOCO0aMu:

- 3aJJaHMEM CO BCTPOCHHOM KJIaBHATYpHI;

- 3aIMCHIO JIAaHHBIX O CUTHaje B YcTaHOBKY M3 0ubnuoteku IIK ¢ momoiibio mporpaMMHOTO
obecnieuenus "Dueprodopma.

Ha ananoroBbIx BbIXOJaX TreHepaTopa (OPMHUPYIOTCS HANpsHKEHUs NEPEeMEHHOTO TOKa,
MIPOMOPLIMOHANIbHBIE CUTHAJIaM HamlpsKeHUs (TPH BBIX0JIA) U TOKA (TPH BBIXOJA).

CurHanbpl ¢ BBIXOJIOB YCHUJIMTENEH TOKAa M HaNpsOKEHUs TMOJAOTCS Ha 3TaJOHHBIM mpubop
"Onepromonutop-3.1KM" u Ha noepsiemblii mpudop.

[Mpunnun nedictBust stamonHoro CHU  ("Ouepromonutop-3.1KM"), BXxopsmiero B cocTaB
YcTaHOBKM, OCHOBAaH Ha AaHAJOro-IM(QPOBOM MpPeoOpa3OBaHWM MTHOBEHHBIX 3HAUEHUN BXOIHBIX
CUTHAJIOB HAmNpsDKEHUST M TOKa B IHU(POBBIE KOABIL, U3 KOTOPHIX (OPMHUPYIOTCS MAacCHUBBI
OLM(POBAaHHBIX BBIOOPOK, C TMOCIEIYIOIIMM BBIYMCICHUEM 3HAYCHHH HM3MEpSEeMbIX BEIUYMH U3
MOJIy4€HHOTO MaccHBa JaHHBIX B COOTBETCTBUU C BCTPOEHHBIM MPOTPaMMHBIM 0oOecriedeHueM (aiee
- BIIO) CH. BIIO xpanutcs B sHeprone3aBucuMor mnamsatdu EEPROM wmoxpymst meHTpaibHOTO
nporeccopa npudopa.

YCcTaHOBKM MOTYT OBITh HCHOJb30BaHbl ABTOHOMHO WJIM B COYETAHUU C TMEPCOHAIBHBIM
koMmibrotepoM (I1K), pacmupsitomym ee GyHKIIMOHATBHBIE BO3MOXHOCTH IPU KaTMOPOBKE U MOBEPKE
ATAIOHHBIX U pabounx cpenacts uzmepenuid (CH) amekTposHepreTHUeCKUX BEINYUH:

m oaHoda3ubiXx U Tpex(pazubix CHU akTHBHOM, PEaKTUBHOM, MOJTHOW MOIIHOCTH | 3Hepruu, CU
MIPOMBIIIJIEHHOW YacTOTHI, ACHCTBYIOIIMX 3HAUCHUN HANPSDKEHUS U TOKA, ()a30BBIX YIIIOB U
ko3 uImeHTa MOIIHOCTH
onHO(a3HbIX U TpeX(a3HbIX CYSTUNKOB AKTUBHOM U PEaKTUBHOMN 3JIEKTPUYECKON SHEPTHH,
onHo¢a3HbIX U Tpex(a3HbIX BAaTTMETPOB, BAPMETPOB U MU3MEPUTEIHHBIX Mpeobpa3zoBaTeeit
AaKTUBHOM M PEaKTUBHOI MOIIHOCTH,

SHEPreTHUecKUX PazoMeTpOB, YACTOTOMEPOB U U3MepuTeei koshduineHTa MOITHOCTH,
BOJIbTMETPOB, aMIEPMETPOB U HM3MEPUTENBHBIX MpeoOpa3oBaTenell HAmpsDKEHUS U TOKa B
MIPOMBIIIITIEHHOW 00JacTH YacToT;

puOOPOB I U3MEpPEHUs TIoKa3aTelel KadyecTBa ANEKTPUIECKON SHEPTUH;

puOOPOB I U3MEPEHUS HATIPSIKEHHUSI, CUITBI TOKA U MOIITHOCTH MOCTOSTHHOTO TOKA.

IIpu moBepke npuOOPOB, MMEIOLUIMX YacCTOTHBIE BBIXOJABI, MX MOJKIOYAIOT K pa3bEéMawm,
pacroyiokKeHHBIM Ha NepeHel nanenau npuodopa "Duepromonutop-3.1KM" minu, npu oAHOBpeMEHHOM
noBepke Heckonbkux CU, k npeobpaszoBarensm [ITHU-MC, obecrieunBaronuM pacyeT MmorpenrHoCTH
METO/IOM CPAaBHEHUS 4acCTOT.
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2.5.2 bnok kommyTtauum «bK-3.1»

brnox kommyranuu "BK-3.1" (CS-3/1) mpeaHasHaueH uisl MOJA4YM CETEBOTO HANpSIKCHUS
nuTaHus Ha TeHeparop "DHeprodopma-3.1", srtanoHHbii npubop "DHepromonmtop-3.1KM",
yeumutenn "YH-3.1" (modaszno) m "VT-3.1" (moda3Ho), a Takxke A MOIKITIOYCHHS K Beixoaam "YH-
3.1" u "VYT-3.1" noepsembix CH. binok kommyranuu "BK-3.1" umeer BCTpoeHHbIN TpeoOpa3oBaTeb
untepdeiicos USB-4RS232 nns moakimrodeHus npubopa u rerepatopa «Hepropopma-3.1» x TIK.
Hacrpoiiku nmpeo6paszosarens onmcans 8 MC2.008.002 T1C.

bnox xommyrammu "BK-3.1" ycranoBku momudukammu «YIIITY-M3 3.1KM-C-X]I» cocTtout
U3 JIByX pasfenpHbIX Moayned. Ha pucynke 2.3 mpeicrtaBieH BHUJ JMIEBOW W 3aJHEd mNaHelen
Moyneit 6oka kommyrtarun «bK-3.1(1)» u «bK-3.1(2)».

Bun nuiieBoi nmanenu

= NN ZSCHEPT) —————

Bra.DC

baox kommyTaumu bK-3.1

- o -

Bun 3andey manenu
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1 — KHOTIKM TTO/1a4¥ MM TaHU HA YCUJIMTENH TOKa U HanpshkeHus (a3 A, B, C ¢ vHIuKaTOpaMu HaIWIHs
MMHTAHUS HA YCHIIUTENX; 2 — KHOIIKYM BBIKIIOYCHHSI TUTAHUS YCHIIHTENeH a3 A, B, C;

3 — kHomka «BKJI» ¢ nHaMKaTopoM rmmonayn HampspKeHHs Ha TeHepaTop «JHeprodopma-3.1» u Ha pubdop
«QHepromonuTop-3.1KM»; 4 — knonka « BBIKJD» cHATHS MUTaHUs CO BCEM YCTaHOBKH;

5 — HHIUKATOP HAJIMYWS MUTaHHS Ha OJioke koMMmyTanuu «bK-3.1»; 6 - coemuHUTeNN THTaHUS YCHITHTEICH
Toka (paz3 A, B, C); 7— coemuHuTEeNM mnHMTaHUS TeHepaTopa «DHeprodopma-3.1» u mupubopa
«3uepromoHuTop-3.1KM»; 8 — coenMHUTENN BBIXOAOB; 9 — coeauHuTenn BX0/0B; 10 — coenunutens USB
BCcTpoeHHOro mpeodOpasosarens uHTepdeiicoB USB-4RS232; 11 — coemmnurenu RS232 BcrpoeHHOro
npeobpazoBatenss USB-4RS232; 12 — coemuHutens w TymOnep mnwurtanus (BXOmHOW); 13 — 3axum
3a3eMJICHUS

BK-3.1(1)
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Buj nuieBoil manenn

Bun 3anneit manenu

g

1 — coemuuutenu HampspkeHus (dasel A, B, C, HeliTnangs); 2 — 3aKUMbI IS MOAKIIOYCHHS BBIXOIHBIX
TOKOB YCTAaHOBKH; 3 - COCIUHUTENIH TOKa; 4 — 3a0KMM 3a3EMIICHHS

BK-3.1(2)

Pucynoxk 2.3 - Buj Gnoka komMmyTtanuu ycranoBku Mogudukanuu « YIITY-M3 3. 1KM-C-X]1»

Ha pucynke 2.4 mpencraBieH BUJ JHIIEBON U 3afHel maHened Oioka kommytaruu «bK-3.1»
moaudukanuu «YIITY-MD 3.1KM-C-X» (6e3 YHTII).
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Bun nuiieBoit maHenu

1 — KHOIIKM [TOJaYX MTUTAHUS HA YCUIUTEIN TOKa U HanpspkeHus (a3 A, B, C ¢ nHIuKaTopaMu HaTHYIHS
MMUTAHUS HA YCUIUTEIISX;

2 — KHOIIKH BBIKJTFOYEHHSI TUTaHUS yeuuTenen a3 A, B, C;

3 — xuonka «BKJI» ¢ MHIUKATOPOM MOJa4M HAIPSHKEHHS Ha reHepaTop «DHeprodopma-3.1» u Ha mpubop
«3HepromoHuTOp-3.1KM»;

4 — xnomnka «BbIKJD» cHATHS TUTaHUS CO BCEH YCTAHOBKH;

5 — MHAMKATOP HAJIMYWS MUTaHUS Ha OJ0Ke KoMMmyTanuu «bK-3.1»;

6 — coequnnTenn HanpsoxeHus (paset A, B, C, HelTnans);

7 — coequuutenu Toka (1ao, Ino, Ico);

8 — coemuauTenH ToKa (I*4, I*p, I*c).

Bun 3aguei magenu

4 3 2 5

; - 2 BAok RommyT, 5K-3.1 ¢
~230V 50Hz U Ue Us Un

) © () ®

1 — 3akuM 3a3eMIICHHUS;

2 — coemMHUTENN UTaHUs TeHepaTopa «dHeprodopma-3.1» u mpudopa «dHepromoruTop-3.1KMy»;

3 — coenuHUTENH MUTaHUS ycunuTenei Toka (a3 A, B, C);

4 — COeTUHUTENb M TYMOJICp MUTaHMS (BXOIHOMH );

5 — CcOeNVHWTENH Ui TOIKIIOYEHHUS BBIXOMHBIX CHUTHAIIOB HampspkeHHs ycraHoBku (daza A, B, C,
HeHTpab);

6 — 3KUMBI IS TTOJIKITIOUCHHUS BEIXOJTHBIX TOKOB YCTaHOBKHU (1*4, I*5, I¥¢);

7 — 3aKHAMBI JUIS IOJKIFOUEHUS BEIXOIHBIX TOKOB YCTaHOBKHU (Iao, Ipo, Ico)$

8 - coemunautens USB BcTpoeHHOT0 ipeodpasoBarens naTepdeiicos USB-4RS232;

9 — coenuuutenu RS232 Berpoennoro npeodpasosatens USB-4RS232.

Pucynok 2.4 - Bupn nuieBoit u 3aaneil maneneit 61oka kommytannu «bK-3.1» moauduxamnmm
«YTIITY-MD 3.1KM-C-X» (6e3 YHTII).
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2.5.3 [lenutenb HanpsixeHUs MHAYKTUBHbIN (HU-3.1)
"IIHW-3.1" npenHazHadyeH JUlsl OHWKEHUS HANpsDKEHMs, BblgaBaemMoro ycunuteneM YH-3.1 B

10 unu B 100 pas.
HomunanbHoe BXoHOE HanpsbkeHue aenurens - 220 B.
CripaBouHbIE JTaHHBIE:
e YrioBas MOrpenHocTh Aenutens — menee 1

® MoaynbpHas norpemHocTs aenautens — Mmenee 0,2 %.
Ha pucynke 2.5 npencrasneH Buj JTuleBoi nanenu o6moxa JJHU-3.1.

"3

®
z
=z
B
=
=
—sl =

——

1 — BeIXOJHBIE THE3Aa AenuTens HanpsokeHus (1/10) - Tpu da3bl 1 HeWTpab;
2 — BBIXOJHBIC THE3/a aenuTens Hanpspkerus (1/100)

Pucynok 2.5 - Bua muueBoit nanenu JJHU-3.1

Ha pucynke 2.6 npencrasien Bua 3aauei nanenu JH-3.1.

Eh v m o
INDUCTIVE VOLIAGE DIVIDER VD51
NPUT A 222X0 CLTP
A C N Y B c N
110 (]
19 |
% 1 %0 11 1100 ‘
e ' ®@ 0 @
v w v v X / ~
A4
4 3

1 — BxomnbIe KIIeMMbI HanpspkeHus (10 300B) - Tpu dassl u HelTpab;
2 — BbIXOIHBIE THe34a genutens HanpsokeHus (1/10); 3 — BbIXOIHBIE THE3[A JEIHUTEINS HANPSDKEHUS

(1/100); 4 — 3axxum 3a3emiieHUS. BBIXOJHBIE THE3[a JMIICBOM IMaHENW W 3aJHEH IaHeNlW BKIIOYCHBI

napajieNbHO (TyOIupyroTes).
Pucynox 2.6 - Bun 3agneit nanenu JJHU-3.1
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2.5.4 NeHepaTop «3Heprocopma-3.1»

PabGora reHepaTopa OCHOBaHAa Ha WCHOJB30BAaHUM MPHHLIMIA LU(PO-aHATIOTOBOTO
npeoOpazoBanmst (LIAIT). [Tnara LIAIl npencraBnser co00i 6 MACHTUYHBIX HE3aBUCHMBIX KaHAJIOB
peoOpa3oBaHusi BXOJHOTO MUPPOBOro 16-pa3psaHoOro curaaina B aHanoroBwid curHai. [lmarta TIAIT
BbIpabaThIBaeT 6 aHAJIOTOBBIX CUTHAJIOB: 3 CHTHAJIA TOKA M 3 HAIIPSDKEHHUS.

[Tmara mpomeccopa obecrieuyuBaeT ymnpaBieHHe paboToil TeHeparopa: BeIpabOTKa MacCHBOB
curHanoB s wiatel LIATT (u1st kax10i Touky 6 MepruoIM4ecKX KPUBbIX), COXpaHEHUE PE3Y/IbTaTOB
B SHEPrOHE3aBUCHMOI MaMsTH, CYET BPEMEHH, OOMEH C BHEITHHUMH YCTPOHUCTBAMH (KOMITBIOTEPOM),
BBIBOJI pE3yJbTaTOB Ha WHIMKATOp, NpPUEM KOMaHJ M JaHHBIX OT KjiaBuaTypbl. KiaBuaTypa
MeMOpaHHasi yCTaHOBJIEHA Ha TEPEIHION0 MaHelb M COCAMHEHA C IaToi mpormeccopa. C MOMOIIBIO
KJIABHATYpPBhl OCYILIECTBIISICTCSI YIPABJICHUE BHIOM OTOOpa)KaeMbIX JaHHBIX, BBOJ TpeOyeMBIX
3HaueHu#l (popma, pasmax, (pa3oBble CABUTM KPHUBBIX TOKOB M HaNpsKEHUil), MporpaMMHpOBaHHE
KOHTpOJUIEpa U BBIIOJHEHUE JPYTUX CEPBHUCHBIX M TEXHOJOIMUECKUX omepauuil. Mukpompoieccop
YIOPABISIOUUX CUTHAJIOB CIYXKHUT JJIsl YINpaBiIeHUS OJOKaMH YCUJIMTENEW TOKa W HamlpsyKEeHUs —
MEPEKIIIOUEHUS MPEAESIOB B 3aBUCUMOCTH OT BEJIMYMHBI 3a/JaHHBIX CUTHAJIOB TOKOB M HANpPSKEHUH.
VYpaBisonye CUrHajbl IPOXOIAT Yepe3 IUIaThl ONTPOHHBIX Pa3BsI30K.

WcTouHMK NMUTAaHUS CIY’KUT AJ1s1 BBIPAOOTKU HEOOXOIMMBIX HAPSDKEHUHN IS 1T, BXOJSAIIMX B
COCTaB IeHepaTopa, TAKXKE Ha IJIaTe UCTOYHMKA IMUTAHMS PACIIOJIOKEHA cxeMa cuHxpoHu3anuu M1C
C CEeThI0 MUTAaHUA (CUTHAI CUHXPOHU3AIMH ITOCTYNAEeT Ha IJIaTy IEHTPaIbHOIO MPoLeccopa).

Ha pucynke 2.7 npeictaBiieH BUI JTUIIEBOM MaHe O6J0ka reHeparopa «dHeprodopma-3.1».

<
L4
L.
o

INERGOIORMA 11

b

1 — rpadnyecknii quctieit; 2 — Ki1aBuaTypa

Pucynok 2.7 - Bun nuueBoit manenu reaeparopa «Heprodopma-3.1»
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Ha pucynke 2.8 npeacrapieH Bu 3a/HeH aHeIu TeHeparopa « dueprodopma-3.1».

@ &
PR . L
A B =
L L o

2204 S0z 40 = )
ENERGOFORMA-3.1 28 &.

1 — coequHUTENN IS TIepeiadn (POPM CUTHAJIOB TOKA Ha YCHUIIHTEIH;

2 — coequHATEND HHTEpQeiica RS-232;

3 — coeIMHUTEND MHBI YIIPABJICHHUS YCUIINTEISIMHA HANPSDKEHUS

4 — coeIMHUTENH JUTA Tiepeiavyn (JOPM CUTHAIIOB HATIPSDKEHHS HA YCHITUTEIH;
5 — COeZIMHUTENH [IMH YIPABJICHUS YCUIIUTEISIMHU TOKa;

6 — COEIMHUTENb 3a3EMIICHHS;

7 — COeMHUTEND U TyMOJIep TUTaHUA

Pucynok 2.8 - Buj 3agneit nanenu renepatopa «Heprodopma-3.1»

2.5.5 3TanoHHbIN Npubop «dHepromoHnTop-3.1KM»

[Tpubop «Duepromonutop-3.1KM» mnpenHazHaueH ajisg KaJTUOPOBKH M TIOBEPKH CIICTYIOIINX
STAJIOHHBIX U Pab0YMX CPEICTB U3MEPEHUN JIEKTPOIHEPIeTUUECKUX BETNYHH:
m 0/HO(a3HBIX U TpeX(a3HbIX CYSTUNKOB AKTUBHOM U PEaKTUBHOMN 3JIEKTPUUECKON SHEPIHH;
m onHO(a3HbIX U Tpex(a3HbIX BATTMETPOB, BAPMETPOB U M3MEPUTENbHBIX MpeoOpasoBareneit
AKTUBHOM U PEaKTHUBHOI MOIIHOCTH;
SHEPreTHYEcKUx PazoMeTPOB U YaCTOTOMEPOB;
BOJIbTMETPOB, aMIIEPMETPOB U HU3MEPUTENbHBIX MpeoOpa3oBaTesiell HANpPsDKEHUS U TOKa B
MIPOMBIIIJIEHHOW 00JacTH YacToT;
CPEICTB U3MEPEHHSI U PETUCTPALUU NToKa3aTenel kadecTna aekTposHepruu (I11KD9);
CPEICTB U3MEPEHHS M PErucTpaliy MapaMeTpoB dIEKTPHUUECKON SHEPru B OJAHO(MA3ZHBIX U
Tpex(ha3HbIX IJTEKTPUUECKUX CETAX.
[Topsinox pabotsl ¢ mpubopoM "DHepromonutop-3.1KM" B aBTOHOMHOM pexkuMe MOAPOOHO
onucan B "[Ipubop snekTporamMepuTeabHbIid 3TaJIOHHBIIT MHOTO(YHKIIMOHATBHBIA « DHEPTOMOHHUTOP-
3.1KM" PykoBojcTBo 1o 3kcruryatanuu MC3.055.500 PO".
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Ha pucynke 2.9 npencraBneH BUJ JIUIEBOM MaHeIn mpubopa « I9HeproMoHUTOp-3.1KM».

1 — rpadmyeckuii qucIUIEH;

2 — KJIaBHATYpa;

3 — pazbeM JUId MOJKIIIOYEHHUS TIOBEPSIEMBIX IPUOOPOB C aKTHBHBIM UMITYJILCHBIM BBIXOJ0M (3-15 B);
4 — paszwem s noakioueHus Y OC;

5 — pa3beM MMITYJIbCHOTO BbIX0/1a (4acToTa, MPOMOpIMOHaIbHast n3MepsieMoit Momuoctu, TTJI);

6 — pa3beM MMITYJIbCHOTO BBIXO/Ia [4acTOTa, MPOMOPIIMOHATbHAS N3MepsieMoil MommHocTH (24 B)].

Pucynok 2.9 - Buj nmunieBoii manenu npubdopa « JHeproMmoHuTop-3.1KM»

Ha pucynke 2.10 npencraBieH BuUJI 3aiHeH maHenu nmpuodopa « dHeproMmoHUTOp-3.1KM».

30

1 — BxonHbIe THe3/1a HanpsokeHus (dasel A, B, C u melitpans N);

2 — BBIXOJHBIE THE34a ToKa 10 11A;

3 — BRIXOAHEBIC THE3/Ia TOKa CBEIIIE 11 A;

4 — coenvHUTENb IIKUHBI yripaBieHus npeaenamu YIITT;

5 — coepuHuTenb A nonakiaoueHus neneil Toka YIITT u TokonsMepUTenbHbIX KIIEHIEH;
6 — COeTMHUTEND, IPEAOXPAHUTENh U TyMOJIep MUTAHUS; 7 — COCIMHHUTENb 3a3eMIICHUS;
8 — coemMHUTEND IS TIOAKITFOUEHHS MOAYJIS KOPPEKIIUU BPpEMEHH;

9 — coemuuuTenb RS-232;

10 — coenuautens USB;

11 — BXomHEIE THE3 /1A Iienel Toka cBeImre 11 A;

12 — BxonmHbIe THE3AA I Heneld Toka 1o 11A

_r =T

Pucynok 2.10 Bun 3anueit nanenu npu6opa «uepromoHutop-3.1KM»
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2.5.6 YcunuTtenb ToKa "YT-3.1"

B cocraB YcranoBku BXoaT Tpu yemiurens Toka "YT-3.1" (passr A, B u C).

AHanoroBsie CUTHAIIBI, 3a/1at01ue (OPMY U BEIMYMHY BBIXOJHOTO TOKA, C BBIXOJIOB I'eHEpaTOpa
"Oueprodopma-3.1" moctynarot Ha BXoAbl ycunutenei Toka ga3 A, B, C cooTBeTCTBEHHO.

VYrpaBnenue TmnepekioueHueM ImpezaenoB ycuwimrtened Toka "YT-3.1"  ocymectBisercs
KOMaHJaMH OT reHeparopa "DHeprodopma-3.1" mo muHe ynpaBieHus. [lo komaHmaaMm yrpaBieHHS
MIPOUCXOIUT MEPEKITFOYCHHE TT0ITHANTIA30HOB PA0OTHl YCUITUTEIICH.

[Tonnrana3zoHbl BBIXOAHBIX TOKOB M HOMUHAJIBHBIE 3HAYEHUSI TOKOB MIPUBEACHBI B Ta0uIe 2.13.

Tabmuma 2.13.

IMopanana3onbl BeIX0AHbIX | HOMUHAILHBIE 3HAYEHHUSI TOKOB

ToKkoB "YT-3.1", A ycusuresei Toka "YT-3.1", A
10,02001-110,0 100
2,00401-10,99999 10
0,50101-2,19999 2,0
0,00001-0,54999 0,5

CereBoe nutanue ycunureneil Toka "VYT-3.1" ocymectsisercs uepe3 Onok kommyranuu "BK-3.1"
Y TPAHCIMPYETCS] Ha COOTBETCTBYIOIIME KaHABI yCHIIATENsS Hanpsbkenus "YH-3.1".

Ha pucynke 2.11 npencrasiieH BU TULEBOM NTaHENM ycunuTens Toka "YT-3.1"

1 — maaukaTop Hanmmuwns nutadus "CETDH"

Pucynok 2.11 Bup nuueBoii nanenu ycunurens toka "YT-3.1"
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Ha pucynke 2.12 npexncraBieH BUJ 3aJHUX NaHesnel ycunureneil Toka "YT-3.1"

—
— W

fou 10A

C&I!M AMP

3 4 8 7

1 — coeiMHUTEND IIMHEI YIIpaBJIeHHs TeHepaTopa "DHepropopma-3.1";
2 — 3aKUM BBIXOIHBIX TOKOB J10 100 A;

3 — COeAMHMTENM BBIXOAHBIX TOKOB 10 10 A;

4 — 3a)xuM BXogHBIX TOKOB 0..100 A;

5 — COeMMHUTENh BXOAHOTO cUTHaja Toka (5 B max);

6 — coeTMHUTENb TUTAHUA (BXOTHOMN);

7 — coeIMHUTENb TUTaHUA yCUIUTENs HanpspkeHus "YH-3.1";

8 - 3aKNUM 3a3eMIICHUS

Pucynoxk 2.12 Bun 3agneit nanenu ycwmmrens Toka "YT-3.1" (CA-3.1)

2.5.7 YeunuTtenb HanpsikeHusa "YH-3.1"

Yeumurens Hanpsokenuss "YH-3.1" cocroutr u3 Tpex kaHamoB (dazer A, B u C),
MIPEJICTaBISAIONINX CO00I HE3aBUCUMbIE YCHUIIUTEIU HAPSHKEHUS.

Curnansl IHAII ¢ BeixonoB renepatopa "DHeprodopma-3.1" mocTynaroT Ha BXOJIbl YCHIIHTENICH
HanpspbkeHust A, B, C COOTBETCTBEHHO.

VYnpapieHue mnepekiiroyeHueM MpeaenoB ycunurtens HanpsbkeHus "YH-3.1" ocymectBisiercs
KOMaHJaMH OT Oyioka reHepatopa "OJHeprodopma-3.1" mo muue ympaBieHusa. [lo komaHmam
yIpaBJICHUS MPOUCXOAUT MEPEKIIOUEHUE MO IUANIA30HOB paOOThl YCUITUTEIICH.

[Togmmana3zoHbl BBIXOIHBIX HAPSDKCHUH M HOMHUHAJIBHBIC 3HAYCHUS HANPSHKCHUH MTPUBEICHBI B
Tabimue 2.14.

Ta0muma 2.14

IMopauana3onsl BbIXOAHBIX | HoMuHAIbHBIE 3HAYEHUS HANPSKEHHIT
Hanpsokenni "YH-3.1", B | ycuaurenei nanpsixenus "YH-3.1", B

220,441-528,0 480
60,121-242,0 220
0,001-65,999 60

CereBoe mnHTaHuMe KaHaIoB ycunuTens HanpspkeHus "YH-3.1" ocymectBisercs depe3 0ok
kommytaiuu "BK-3.1" u cootBercTByronye ycuimrenu Toka "YT-3.1".
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Ha pucynke 2.13 npencrasien Buj aunesoi nasenu "YH-3.1".

[ B 3
— PONER
— 8 .
 —— = c .
VOLTAGE AMPLIFIER VA-3.1
1w L3 w _!__‘

1 - IHAMKATOPBI HATTMYUS MUTAHUS HA YCHIIUTENE HanpsbkeHus o ¢azam A, B, C.

Pucynok 2.13 Bua nuueBoii nanenu ycunurens Hanpsbkenus "YH-3.1"

Ha pucynke 2.14 npencrasnen Bujx 3aaHei nanemu "YH-3.1".

A ==

- L3 » w

at Ouiput Ouip un

U = ’ i ‘ 'n‘?.“ ‘

Phose A ln;)ul Fhaoze e Input Fhose © Mpul
3A = T g
Cogiral
c&/’lﬂ“!
VOLIAGE 1FIER VA f
7 o |

H

3 7 10 4 2 11

W
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1 — coeauHUTENHL IIKUHEI YIIpaBiIeHUs (0T TeHepaTopa «Heprodopma-3.1»);
2 — COEIUHHUTENIN BBIXOAHBIX (Da3HBIX HANPSLKCHUH U HEHTpain;

3 — coeaunuTens BXoaHOro curdana HanpsokeHus (Umax — 5 B) daser A;
4 — coeguHHTENb BXoAHOro curHajia HanpsbkeHus (Umax — 5 B) ¢assl B;
5 — coeaunuTens BxoaHoro curaana HanpsokeHus (Umax — 5 B) dasmr C;
6 — coeAVMHUTEIL MUTAHUS a3kl A;

7 — coeAMHUTENbL TUTAHKS (ha3wl B;

8 — coenuHUTENb TUTaHUS Gassl C;

9 — neprkatenu mpemoxpaHuTenei has3sl A;

10 — nmeprkatenu npeaoxpanuTeneii ¢passl B;

11 — nepkartenu npenoxpanuTtenen $assl C;

12 — 3akuM 3a3eMIIeHUs

Pucynok 2.14 Buj 3agHeii nanenu ycunurens Hanpsbkenus "YH-3.1" (VA-3.1)

33



@ HITIT MAPC-PHEPT'O

2.5.8 Npeo6pas3oBaTenb n3mepuTtenbHbIN - KanubpaTtop NTHY-MC
[IpeoOpazoBarens u3MmeputenbHblii - kamuOpatop I[ITHU-MC (mamee — IIpeoGpaszoBarens

I[ITHY-MC) npenna3zHadeH 1is:

mU3MEPEHUs U MPeoOpa3oBaHMsl BBIXOAHBIX CUTHAJIOB H3MEPUTEIbHBIX MpeoOpasoBareneit (M11)
HaIpsDKEHUS, TOKA, MOIIHOCTH, a3bl, YaCTOThl, UMEIOUIUX BBIXOJHOW CHUTHAJI B BHJIE MOCTOSIHHOTO
HaIpsDKEHUS WM TOKA B 4acTOTY,

mOIPEEIICHNS NOTPEIHOCTH CUETYMKOB 3JIEKTPUYECKON SHEPruu C UMITYJIbCHBIM BBIXOJIOM

MCTOJAOM CpaBHCHHUA YaCTOThI 3TAJIOHHOI'O U MOBEPACMOIr0 CHECTUYHUKA.
[opsimox padoter ¢ IlpeoOpazoBatenem I[ITHU-MC mnoapobno ommcan B "IIpeoOpasoBarens

n3MepuTenbHblil - kammopatop [ITTHY-M. PykoBonctBo no skcrumyarammu MC2.725.101 PD". Cxema
MOJIKJTIOYSHHSI K YCTAaHOBKE MPECTABIICHA B IPUIIOKEHUH b.
Ha pucynke 2.15 npencraBieH B JIMIIEBON aHEH.

O

,

5

0

\

o)

2

1 — 6ykBeHHO-1I(POBOM TUCILIEH; 2 — KIaBUaTypa; 3 — HHIIOISIPHBIA BXOJ HANIPSDKEHUS 1S Ipeo0pazoBareneit
HAIPSDKEHUS ¢ Inana3oHaMu BbixoaHoro HanpspkeHus 0 — 5 B u 0 — 10 B; 4 — OunomnsipHbIil BXOJ HANIPSKEHHS 1S
npeoOpa3oBaTesnell HAMPSHKEHHs C Uana30HaMU BBIXOHOTO HanpspkeHus -5 —+5 B u -10 — +10 B; 5 — ynunonsipHbIii
TOKOBBIH BXOJI JUIsl TOKOBBIX IIpeoOpa3oBatesieli ¢ Auana3oHaMu BeIxoqHoro Toka 0 — 20 MA n4 — 20 MA; 6 —
OUNONSPHBIN TOKOBBIN BXOJI JUIsl TOKOBBIX MpeoOpa3oBaTesiel ¢ quana3oHaMu BEIXOAHOrO Toka 0 — +5 MA u -5 — +5 MA.

Pucynok 2.15 - JluneBas nanens [IpeoopazoBarens [ITHY-MC

Ha pucynke 2.16 npencraBiieH BUJ epeaHEN TaHENH.

r

jsNo)

3rm.m DeMGoD
— e J
T - v ¢

1 - coequHUTEINB TS MOAKIIIOYEHHS YaCTOTHOTO BBIXO/Ia MTOBEPSEMOro YCTPOHWCTBA (CUETUHKA 3IEKTPOIHEPTHH); 2 —
coeauHUTEND I noakmtoueHuss Y PC; 3 — pazpem nuTanust; 4 — nopt it noakirodeHus k cet Ethernet; 5 -
COEIMHUTEIB JUTS MOAKIIOUSHHMS K 4aCTOTHOMY BXOAy 3TajoHHoro CHU (sHeproMmoHuTOpa) 6 - COSANHUTEINb JUTS
TIOAKIIIOYEHHS K YaCTOTHOMY BBIXOIy 3TasioHHOro CU (3HEeproMoHuTOpA).

Pucynox 2.16 - Ilepennsis nanens [Ipeobpazosarens [IITHY-MC
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2.5.9 KanubpoBaHHble TOKOBble KaTywwku KT

B cocraB YcTaHOBKM MOTYT BXOAWUTH KaJMOpPOBAHHBIC KATYIIKH, IpeIHa3HAuYCHHbBIC IS
MOBEPKM M  PEryJMpoOBKH TPUOOPOB C TOKOM3MEPHUTEIbHBIMH  Kiemamu. lloBepsembrii
(perynmupyemblil) IpuOOp C TOKOM3MEPUTEIHHBIMU KJICIIaMu OyIeT WHAWIHUPOBATH 3HAUCHUS CHIIBI
TOKa, MOIIIHOCTH M HEPTUH B h pa3 0oJibllle, YeM TAJOHHBINA pubop «duepromoHuTop-3.1KM», rie
Nn— 4YKUCJIO BUTKOB B HUCHOJb3yeMoW kaTymike. BHumanume! Tok uepe3 kaTymiku He J0JIKEeH
npessimaTh 10 A.

[TopsimoK MCIIONB30BaHUS KaTMOPOBAaHHBIX TOKOBBIX KaTyIIeK MOapoOHO onucad B "Karymka
tokoBas kanuOpoBanHas KT MC4.761.008 I1C"

Ha pucynke 2.17 npencrasien Buja Tpexdasubix kaTymek Ha 10 u 20 BUTKOB, Ha pucyHke 2.18
npeacTaBicH Bu TpexdaszHoi karymku Ha 100 BuTKOB, a Ha pucyHke 2.19 — Bua oxHO(a3HBIX
karymiek Ha 300 u 200 BUTKOB.

Pucynok 2.18 - Bun tpexdasHoii kanubpoBanHoi katymku Ha 100 BUTKOB

Pucynoxk 2.19 - Bun kanu6posannoii karymiku KT-1-300
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2.5.10 BnNokK NCTOYHMKOB UCNbITaTeSIbHbIX CArTHANIOB NOCTOSAHHOIO TOKa

2.5.10.1 bnok nocrasnsercss Tonpko it Moaupukarmun YIIITY-MD 3.1KM-C-X]I. B cocras
0JI0Ka BXOJAT TPU MPOTPAMMHUPYEMBIX UMIYJIbCHBIX UCTOUYHUKA MUTaHUS MOCTOSTHHOTO Toka: AKUIIT
(mnanee — wucrouHuku). Cxema NOAKIIOUEHUS MCTOYHHMKOB IIPEACTaBICHA B NPWIOKEHUU A.
Jlnana3oHbl 3aJaHUs U TUCKPETHOCTD 3aJIaHUS BBIXOJHBIX CUTHAJIOB MOCTOSIHHOTO TOKa IPUBEJCHBI B

Tabimune 2.15.

Taommua 2.15

HanmvenoBanue napamerpa| HomunansHoe Hwnanazon JuckperHocTh Ucnonb3yemblit
BBIXOJHBIX CHTHAJIOB 3HAYCHUEC YCTaHOBKH YCTaHOBKH HWCTOYHUK ITHTAHMS
Cuna noCTOSIHHOTO TOKa, A 12,5 ot 0,000 mo 12,500 0,001 AKMII-1133-60-12,5
100 ot 10,0 mo 100,0 0,1 AKUII-1133-6-100
Hanpspxenne mocTostHHOTO 600 ot 000,0 7o 600,0 0.1 AKMII-1133-600-1,25
TOKa, B ’

2.5.10.2 VcTounuku o0ecreuynBaroT:

- YCTaHOBKY BBIXOJIHBIX CHUTHAJIOB MOCTOSIHHOTO TOKa B pexkuM crabminsanuu toka (CC) unun
Hamnpspkenus (CV) — o BeIOOPY omieparopa;

- 3QIIATY OT TIePEHANPSDKEHUS, OT TIEPErPy3KH M0 TOKY, OT IIeperpeBa 1 NeperotoCOBKH;

- 3ByKOBOE MPEIYNPEKICHUE O cpabaThIBAaHUH 3aIUTHI,

- BO3MOYKHOCTh COXPAaHEHHUS B TaMATH 1O 16 yCTAaHOBOK TOKa W HANPSHKCHHUS W TPOQHIIS,
YCTaHOBJIEHHOTO TE€PE/1 BHIKIIOUECHHUEM;

- yIpaBJIeHHE C TIEpEHEH TaHEH [C TTOMOIIBIO KHOTIOK (BBIOOP peXrMa pabOThI) U PETryIIsaTopa-
SHKOAEpA|;

- OJTHOBPEMEHHYIO HHIUKAIUIO PEKUMOB PaOOThI M BHIXOJHBIX TAPAMETPOB.

2.5.10.3 TMutanne nctouHUKOB ocymiecTBisieTcs ot cetu (100 + 240) B wacrortoit 50/60 I'11.

2.5.10.4 Tlopsaok pa®OTBI ¢ HWCTOYHWKAMH B AaBTOHOMHOM pPEKHME TMOJIPOOHO OMHCAH B
«Actounukn nutanuss AKUII-1133, AKUII-1134, AKUII-1135. PykoBoACTBO MO 3KCIUTyaTal[uu»
(BxoauT B KOMILIEKT noctaBku Ha CD u B meyaTHOM BHIE).
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2.5.10.5 Ha pucynke 2.20 npeacTaBieH BUJ epeIHEN MaHeIn UCTOYHUKOB.

MC2.702.500 PO

PROGRAMMABLE DC POWER ouT
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1 — BBIKJIIOYATEh CETEBOr0 IUTAHUS;

2 — HHOMKATOPHl paboyero COCTOSIHUS aHeNb YIPAaBICHNUS;
3 — BpalLaromuiica peryasiTop - 3HKOAED;

4 — MHOUKATOpP BKJIIOYEHUS BBIXOIHOTO CUTHAJIA;

5 — KHOIKA BKJTIOUYEHHSI/BBIKITFOUEHHUS] BBIXOAHOT'O CUTHAJIA;
6 — xnorika «BBOJA/MEHIOy;

7 — knonka «BbI3./COXP.»;

8 — kHonka «IIPE®./MY »;

9 — knomnka «A/Orp.I»;

10 — xkaonka «B/Orp.U»;

11 — 4-pa3psaHbIi HHOUKATOP TOKA;

12 — 4-pa3psHbIi HHANKATOP HAIPSKEHUS

Pucynoxk 2.20 - [lepennss nanens ncrounnka AKMUII-1133
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@ HITIT MAPC-PHEPT'O

2.5.10.6 Bua 3amaux maneneit AKUII-1133-6-100 (tox) u AKUII-1133-600-1,25 (HanpspbkeHue)

MpeACTaBJIeH Ha pucyHke 2.21 .
O

—

—FEWEEEHTVAT T §
fmere s nensn o e e

—

=

' I T ‘
e },-v.c-t‘ov‘-',.-o'oo.L;,r.f.‘_U ¢ b iy olll

A - - = . — o NTY Yy S WL WY NI |
t—I—.i—i P R R B S I R T B e N R R d-tedeay]

AKUTI-1133-6-100 —

AKMHII-1 133-600-1,25/

1 — 3-KOHTaKTHAs KOJIOJKA JUIsl MOoKItoueHnst uatepdetica RS-485;

2 — pa3beM Jutst nofkimoueHus uarepdeiica GPIB (B 3THX 00pasiiax oTCyTCTBYeT);

3 — pa3beM [UIs aHaJIOTOBOTO TIPOTPAMMHUPOBaHUS (HE UCTIONB3YETCs);

4 — pa3zbpeM ISl CHHXPOHM3ALUK HaPsDKEHHUS! BEAYILET0 U BEAOMOI0 HCTOYHUKOB (HE UCIIOJIB3YETCs);
5 — pa3peM U1t HOAKITIOUEHNUS K Harpy3Ke BHEIIHEH KOMIIEHCALIUY HaIIPsKEHUS,

6 — BBIXOJHBIE KIIEMMBI;

7 — KJIeMMHasl KOJIOZKa TIUTArOIIEN CETH.

Pucynok 2.21 - 3agnue nanenu uctounuko AKUII-1133
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MC2.702.500 PO

2.5.11 YcTpoMnCcTBO HaBeCKM cH4eT4YnkoB TpexcasHoe "YHC3"

VYCTpoicTBO HAaBECKHM CUETUYMKOB MPEAHA3HAUEHO sl 00ecredeHus: ObICTPOro MOIKIIOYEHUS
CUETUMKOB Da3HbIX THUIOB K IOBEPOYHOM YCTAHOBKE (CXEMeE) JUIsl NPOBEACHHS HX IMOBEPKU U
PETYIUPOBKH.

B 3aBucMMOCTM OT KOJMYECTBA MOJKIOYAEMBIX CUYETYHMKOB, YCTPONCTBO BBIMYCKAaeTCS B
BAapUAHTAaX UCIIOJIHEHUS:

- "VHC3-1" nyis 0JHOTO CUCTUHKA,

- "VHC3-N" s 1ByX 1 60Jiee CUSTUHKOB.

I"abaputHbIe pasmepsl yerpoiictea "YHC3-1" e 6onee, m — 0,5 x 0,5 x 0,85.

Macca YHC3 (ucnosinenue "YHC3-1") ne 6onee, xr — 10.

MaxkcumanbHoe pabouee Hanpskenue — 380 B.

MaxkcumanbHbIN TOK Yepe3 KOHTaKThl Toka — 120 A.

YCTpOUCTBO BBINIOJHEHO B BHJE OTACIBHOW HACTOJIBHOW CTOMKH, IPEIHA3HAYEHHOW JUIS
pa3MenieHus B JIaOOPaTOPHBIX YCIOBUSX.

[Topsinok mcnosib30BaHUs YCTPOICTB HAaBECKH CUETUYUKOB MOJPOOHO omucaH B "YCTpoHCTBO
HaBecku cuetynkoB "YHC3" ITACIIOPT M(C3.621.010 I1C"

Buemnuit Bua ycrporictea YHC3-1 npuBenen Ha pucyHke 2.22.

1 — ycTpoiicTBa s pukcanu,
2 — ONOK MOJKITIOYEHUS K YCTaHOBKE.

Pucynox 2.22 - YerpoiictBo «YHC3-1». Bug c3anu.
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2.5.12 YcTponcTBO ANA NOBepKU WyHTOBbIX cyeTynkon YILLIC-3

Jnst obecrieueHust BO3MOKHOCTH TOBEPKHU U PETYIUPOBKU HECKOJBKUX (0 3 IIT.) IIYHTOBBIX
cueTdynkoB anekTporneprun YIIIIC-3 comepxuT pazaenuTenbHbI TpanchopMaTop HAMpPSHKEHHS C
TpeMsi UACHTHYHBIMUA BTOPUYHBIMH OOMOTKaMH.

VIIIIC-3 BeimonHeHo B Buje Ooka, Ha mnepeaHer (pucyHok 2.23) u 3aaHel (pucyHok 2.24)
MaHeNsIX KOTOPOTO PACIOJIOKEHBI BCE pa3zbeMbl, HEOOXOIUMBIC U TOKIIOYSHHS TOBEPSEMbIX
CUETYMKOB, YCTPOMCTB ISl CHATUSL HHPOPMALIUH C ToBepsieMbIX cueTunkoB (YDC-U, YOC-3, [1DN),
a taoke uis noaxmouenuss YIIIIC-3 k ycranoske «YIIITY-MD 3.1KM-Cy» u ITTHY-MC.

[ o o o]
- Uat 2 U2 us w3
(N ® © ® ® @
" I_ e head ] doke o 3 ﬁ

1 2 3 1,. 3 IKTERFASE UM
@ ® e Q .
@ SHUNT MFTTR CALIBRATION DEVICE SMCD.]
o @ L2

1- KJIeMMa I] JUTA IOAKIIFOUCHHUA TOKOBOT'O BXO4a IMEPBOI0 MOBEPAEMOI'0 CUHETUHKA,

2— KJIeMMa IN JUTA IOAKITFOUCHHUA TOKOBOT'O BBIXOAA IMOCICIHETO MMOBEPSAEMOI0 CHETUYHKA,

3 —rue310 Uni U1 MOAKITIOYEHHST HYJIEBOI'O MPOBO/IA HATPSLKEHUS IEPBOTO CUETYHKA;

4 —rue3no U2 s mofximodeHust (Pa3HOro MpoBOIa HAMPSIKEHHST BTOPOTO CUETUHKA;

5 —rue310 Un2 A71st OAKITIOUEHH ST HyJIEBOIO IIPOBO/IA HANPSHKEHUS BTOPOTO CUETUHKA,

6 —rue3no U3 miist noaxitoueHus (hazHoro NpoBoJia HANPSHKEHUST TPETHEro CUSTYHNKA;

7 —rue3n0 UN3 as1sl IOAKITIOUEH s HyJIEBOrO TIPOBO/IA HAMPSDKEHUS TPETHEr'0 CYETUHKA,

8 — paswemsl "Scanning head- 1 2 3” mj1st MOAKIFOUEHHS YCTPONCTB IS CHATHS HH()OPMAIIUH C TIOBEPSIEMbIX
cuetuukoB (YDC-U, YOC-3, [IOU), nepBoro, BTOPOro U TPETHET0 CYETINKOB COOTBETCTBEHHO;

9 — pasbem «Interface unit» wis mogkOYeHUs prudOopa DHEpromouuTop-3.1KM (6e3 nmpumeHeHust
IIpeobpazosarens — kanudparopa IITHY-MC);

10 — nepexittouaresb «1 2 3» Wi MOOYEPEAHOro MOAKIIOUCHUS YCTPONUCTB ISl CHATHSA MH(DOPMALIUH C MTOBEPSEMBIX
CYETYMKOB TIEPBOr0, BTOPOI'0 M TPETHEro CYETUHNKOB

Pucynok. 2.23 - Ilepenuss nanens YIIHIC-3

o =) )
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1 — xiremmsr "VA-F-out." mj1st HOMKITFOYEHHS K BBIXOJHBIM KJIEMMaM YCHITUTEIIS HarpsokeHus gaszer A "YH-3.1";

2 — xemmbl "EM Ua—UN" ms nopxmrodernst ko BxoaabsM KitemMMaM Uy Un mpudopa "Ourepromonrutop-3. 1KM" (tipu 3ToM
KJIEMMEI TIPHOOpa TOIDKHBI OBITH OTKIIFOUCHBI OT YCIITATENS HANPSDKEHHS (has3el A);

3 — xieMMBI «I1», «In» TIOIKITFOYArOTCSI K BEIXOIHBIM KJIeMMaM ToKa (a3pl A O10ka KOMMYTAIHY;

4 — pazeemsr "CVFC 1 2 3" mma momxmoueHwst Tpex [TTHY-MC, kaxaplii M3 KOTOPHIX 00ECTIEUMBAET TIOBEPKY CBOETO
cuerynka (mpu wucmonb3oBanmd [ITHY-MC  mpubop "Duepromonurop-3.1KM" x VIIIIC-3 wHe momkmodaercs u
niepexirodaterb «1 2 3» He ucrons3yercs);

5 — paszpeMm «CHECK» ncnonmb3yercst it IPOBEPKH pa3elUTeIbHOr0 TpaHc(opMaTopa HaNpsDKEHWs, Ha HErO BBIBEACHBI
BXOIIHAsI M BEIXOJIHBIE OOMOTKH Pa3IeMTENHHOr0 TpaHchopMaTopa

Pucynoxk 2.24 - 3annsas nanens YIIIIC-3

OcHoBuble TexHnueckue xapakrepuctuku YIIIIC-3 npusenens! B Tabnure 2.16.
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Tabmuna 2.16 - Texunueckue xapakrepuctuku YITHIC-3 (SMCD-3)

MC2.702.500 PO

HauveHoBaHMe XapaKTePUCTHKHU 3HaueHue
BxoHOo€e HanpsKeHne NepeMEHHOr0 TOKa 220+ 22 B
HacTtoTa U3BMEPUTEIIBHON CETH 50+ 1T
Ilonnas MoOLIHOCTE, HE OoJiee 40 BA
MakcuMaJIbHO TOITYCTUMOE HaIIpsKEHHUE 242 B
HoMuuasnbHOE 3HaUYE€HNME NEPBUYHOIO HANPSKEHUS 220 B
HoMuHaibHOE 3HaY€HHE BTOPUYHOTO HAIIPSKECHUS 220 B

Jlonyckaemasi MojiHasi MOIIHOCTh HAarpy3Ku KaXKJ101 U3
BTOPUYHBIX 0OMOTOK pa3JIeIUTEIHHOIO TpaHchopmaropa

He MeHee 10 B-A npu akTuBHOU
MOIIIHOCTU He MeHee 2 Bt

[Ipenen nonmyckaemMol OTHOCUTEIBHON PAa3HOCTH HAIIPSKCHUN

MEXJ1y BTOPUYHOI 00MOTKOM 1 1 I000# Apyroit BTOpUYHOU +0,05 %
0OMOTKO# 2

[Ipenen nomyckaemoi aOCOTIOTHOM pazHOCTH (a3 MEXKITY 3
BTOPUYHOM 0OMOTKOI | M IF000# Ipyroii BTopuuHOi 06MOTKO *2

["aGapuTHbIe pa3mepsl (TIIyOMHA X MIMPHUHA X BBICOTA) 508 x 483 x 132 mm
Macca, He 6ojee 12 kr

[Ipumeuanus

1 B amanazone n3MeHeHus mepBUIHOTO HarnpspkeHus oT 80 % 10 120 % HOMUHATBHOTO 3HAYEHUS.
2 Tlpu pa3HOCTH UMIIEJAHCOB HArpy30K 3TUX 0OMOTOK, He npeBbimatoneii £10 %.

[Topsimox MCTHOJIB30BaHHUST YCTPOMCTBA MOAPOOHO omucaH B "YCTpPOWCTBO I TIOBEPKH
myHTOBbIX cueTunkoB YIIIIC-3. PykoBoacTBo no skcrmyaramuu. MC2.763.002 PO
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2.5.13 bnok kKommyTauum HacTonbHbIn BKH-3.1

brnox mocraBnsercs Tonbko i Momudukamumu  YIIITY-MD 3.1KM-C-X/I. BKH-3.1
NpeJHa3HauYeH JJIsl MOJKIIOUEHHUS] K YCTaHOBKE IMOBEPSEMBIX MPHUOOPOB HACTOJBHOTO HCIIOJHEHHS
MoCTOssHHOTO ®  mepeMeHHOro Toka. Coemmnutenmn bBKH-3.1 nyGnmupyroT COOTBETCTBYIOIIUE
COEJIMHUTENIN MEPEMEHHOIO TOKAa M HANpPsHKEHUS, PacIloJIOKEHHBIMU Ha JIMLEBOM MaHenu Momyins 2
omoka xommyramuu «bK-3.1(2)». BpIXOABl HCTOYHHKOB IOCTOSHHOTO TOKa COCJIMHEHBI
HETOCPEACTBEHHO C COOTBETCTBYIOIIMMHU COSAUHUTENSIMH Ipc, pacnosnoxxenubiMu Ha anenu bKH-3.1
Buemnwnit Bug bBKH-3.1 npencraBnen Ha pucynke 2.25.

Pucynok 2.25 - BKH-3.1



MC2.702.500 PO

3 NOAroToBKA YCTAHOBKU K PABOTE

3.1 AkcnnyamayuoHHbIe O2pPaHU4YeHUs

3.1.1 Buumanme! He nomyckaercs BKIHOYATh YCHJIMTENIM TOKa O€3 Harpy3Kd B BBIXOJHBIX
TOKOBBIX IemsiX (Lend TOKa JOJDKHBI OBITh 3aMKHYTBI 4epe3 MOBepsieMblil mpubop, wWin
KaTHOpOBaHHYIO KaTYIIKY, HJIU TIEPEMBIUKY).

3.1.2 MoUIHOCTh HAarpy3Kd YCUJIMTEJICH HAIPsDKEHHS M TOKA HE JOJDKHA MPEBBIATh 3HAYCHUH,
JOITyCKAaeMBIX [T JAaHHON MOAN(DUKAIIUN YCTAaHOBKH.

KoHTpoJ1b MOIIHOCTH HArpy3KH YCHIINTENIEH HEOOXOIMMO IPOU3BOIUTH KOCBEHHBIM METOJIOM:

IUISl YCHJTUTENEH TOKa - IyTeM H3MEpPEHHs HalpsOKEHHsI Ha BBIXOJHBIX KJIEMMaXxX YCHIINTENeH
TOKA MPH 3HAYEHUSIX CHJIBI TOKA, OTPEACISIEMbIM 0 TOKa3aHusM 3TanioHHoTo CH, HCIosib3yeMoro B
COCTaBE YCTaHOBKH;

IUIS. YCUIIMTENEH HampsOKeHUsT — IyTeM HW3MEpeHHs] CHJIBl ToKa B (a3aXx MpH 3HAYCHHIX
HaNPSDKSHHS, OTIPEIeNIIeMbIM TI0 TIOKa3aHusM 3TatoHHOTo CH, HCIoib3yeMoro B COCTaBe YCTaHOBKH.

3.2 BknroyeHue YcmaHoOB8KU

Buumanue! B nensx 06e30macHOCTH MOAKITIOYEHHE (OTKIIOYEHHE) MOBEPSEMOTo mpudopa
PEKOMEHIyeTCsl TPOU3BOANTH TP BBIKIIOYCHHOM IMHTAHUHM YCWJIMTENIEH TOKAa W HANPSKCHUS.
[Tonxmrouenne (OTKIIOUEHHUE) K U3MEPUTEIBHBIM IEMSAM JOKHO TMPOU3BOJAUTHCS B COOTBETCTBHU C
JEHCTBYIONTMMH MPABHIIAMHU AJIEKTPOOE30TMaCHOCTH.

YcTaHoBKa UMEET YeThIpe KIEMMBI [Tl TOIKITIoueHus K 1ensaM (asusix Hanpspkeruit (Ua, Ub,
Uc,Un) u mects KJIEMM i MOAKIIOueHus K 1ensMm ¢aszaeix TokoB (la, Ib, Ic, Ia*, Ib*, Ic*),
pacrnoyiokeHHbIX Ha Oyioke komMmytamuu «bK-3.1». Ilenu Toka rampBaHMYECKH pa3Bs3aHbl MEXIY
coboii. llenmn HaNpsDKEHHWS BBIMOJIHEHB CHUMMETPUYHO M HWMEIOT OOy TOYKY (HEHTpasb).
Heobxonumo cnenuTh 3a TeM, 4yTOObI COENMHEHHS OBbLUIM MPAaBUIBHO M HAAEKHO 3aKPEIJIEHbI BO
n30exaHue rneperpeBa MecT KOHTaKTa U BO3pacTaHUs MEePEX0JHOrO COMPOTUBIICHUS.

st obecrieueHuss pabOTOCTIOCOOHOCTH YCTAaHOBKHM TIpH ToBepke u peryiauposke CHU ¢
MaKCHUMAaJILHBEIM TOKOM OoJiee 80 A HEOOXOIUMO:

MOAKIIIOUEHUE TOKOBBIX IIeTel 3TaJoHHOTro U nosepseMoro CH mpou3BoAWTH MPOBOAHUKAMU
MHUHUMAJILHO BO3MOKHOM JUIMHBI M C CEYeHHEM 25 MM?;

TOKOBBbIE TpPOBOMHUKH OJHON (a3el oT "BK-3.1" jkemarenbHO pacroioXuTh PsAIoM  (Iist
YMEHbILIEHUS Tapa3UTHON MHAYKTUBHOCTH).

Bxurouenue YcTaHOBKH MPOU3BOJAT B CIEIyIOIIEH MOCIEA0BATEIbHOCTH:

B [IPOM3BECTH BCE MEXKOJIOUHbIE COEIMHEHUS B COOTBETCTBUU C MPHIIOKEHUEM A;

mkHonkor "ITYCK", pacrosnokeHHOl Ha ymieBod maHenu Onoka kommyrtarmmu "BK-3.1" (CS-
3/1), moaTh mUTaHKE Ha TeHepaTop-cuHTe3aTop "DHeprodopma-3.1", mpuOOP AMEKTPOU3MEPHUTETLHBIN
ATAJIOHHBIM MHOTO(YHKITMOHAIBHBIN "DHepromoHuTop-3.1KM" u ycunurenu Toka 1 HanpsHKeHHS,

mkHonkamu "daza A", "daza B", "daza C", pacnonoxeHHbIMU Ha JHIIEBOM MaHenu Oioka
kommyrauuu "BK-3.1" nogaTe nuTaHue Ha YCUIIUTENH TOKA U HAPSIKECHUS.

Buumanme! Ilocne BBINOSHEHMS BBINIEYKA3aHHBIX ONEpalMid IO BKIIOUEHUIO YCTAaHOBKH
He J0MyCKaeTcsl 3allycKaTh T€HEPaLUIO BBIXOJHBIX CUTHAJIOB J0 MCTEUYEHUS] BPEMEHU YCTAHOBIJICHUS
pabouero pexuma (30 = 1) MuH.

IIpn BxiroueHun nutanus YcraHoBku "YIIIIY-MDO" npousBoaurcs caMOTECTHPOBaHHE WU
HavajbHas  MHULMAIM3alMs ~ TeHeparopa-cuHTe3atopa  "Oueprodopma-3.1" u  mpubopa
AJIEKTPOU3MEPUTENBHOTO STAIOHHOTO MHOTO(YHKIIMOHAIBHOTO "DHepromonutop-3.1KM".

Ilocne 3aBepmienuss mHunmanu3anuu Ha JKKHW "Onepromonuropa-3.1KM" wmHaunupyrorcs
TOBAapHBIM 3HAK, HaMMEHOBaHWE u3rotoButens, TN Ilpubopa "Duepromonutop-3.1KM" u Bepcus
IIPOrPaMMHOTO 00ecTieueHHS.

Ha XKW reneparopa "Dueprodopma-3.1" nocine 3aBepiieHuss MHULUATU3AUN UHIULIUPYETCS
IJ1aBHOE MEHIO (pUCyHOK 4.1).
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4 NMOPAOOK PABOTHI

Ycranoska «YIIITY-MD» moxeT paboTath B IByX peKHMaXx:

mrpu ynpasieaun ¢ [1K mo maTepdeiicam RS-232 ¢ momomipio mporpaMMHOTO oOecTiedeHus
«QHeprodpopmar;

mB aBTOHOMHOM pEXKHME INPH YIPABICHUU C HWCIOJb30BAHWEM KIABHATyp M TrpaduyecKux
xuakokpucramyeckux unaukaropos (OKKW), pacmnosno’keHHBIX Ha JIMLEBBIX NaHENIAX NPUOOPOB
«QuepromouuTop-3.1KM» u «ueprodopma-3.1».

4.1 YnpaeneHue YcmaHoekou «YTINY-M3» om K

IIpu ynpasnenun VYcranoBkoil «VYIIIIY-MD» or IIK Heobxomumo ycraHoBuTh Ha I[IK
nporpammy «Heprodopmar u «Iueprodopma YIIITY». [Iporpamer paboTaroT moj onepanuoOHHBIMU
cuctemamu MS Windows 98, 2000, XP, Vista, Windows 7 (32-x u 64-x pa3psaHas apXUTEKTypa)
(omepanuoHHas cucTeMa JobKHA 00ecneunBaTh MOAJIEPKKY KUPHUILIHUIIBI ).

Jnisa  paboTel mporpaMmbl  PEKOMEHIYETCS  MCIOJIb30BaTh  KOMIIBIOTEp  ClEIyrolei
KOH(uUrypamuu:

m mporeccop Pentium III 500 MI'tt unm 6osee MOIITHBIH,

He meree 64 Mb O3V,

He MeHee 3 Mb 1ucKkoBOro MpoCTpaHCcTBa /il YCTAHOBKH ITPOrPaMMBl,
BHJICOAJANTED C MOAACPKKOU paspemenus 1024x768,

IHCIUIel He MeHee 157

CD-ROM (a1 ycTaHOBKH MPOTPAMMBI),

MBIIIIb C KOJIECUKOM,

Ethernet-amanTep.

Jlst 6onee koMmpOPTHON PabOTHI peKOMEHAYETCS 00JIee MOIITHBIA KOMITHIOTED.

Buumanue! IIpu pabore B onepanonnbix cucreMax Windows Vista 1 Windows 7 HeoO6xoauMo
BBITIOJIHUTh OTKIIFOUEHHUE CITY)KObI KOHTpoJisi Oe3omacHocTH ydeTHbIX 3amuceit Windows UAC (User
Account Control). ITporieaypa otkmouenuss UAC onmcana B mpuiiokennu PykoBosctsa k T10.

Jnst ynpasnenuss YcranoBkoil «YIIITY-MD» ¢ momomipio mporpamMMmel «DHeprogopMa» u
«Oueprodopma YIIITY» Heodxoaumo noakmounth K mopty USB kommberoTrepa USB nopt BK-3.1, a
pazsembl RS-232 mpubopoB «IHepromonutop-3.1KM» u «3ueprodopma-3.1», pacnonoxkeHHbIe HA
3anHuX naHensx npubopos, k bK-3.1. B Ilpubope «9uepromonutop-3.1KM» HE0OX0auMO BBIOpAThH
CKOPOCTh MepeAayd M BOWUTU B pexkuMm obOmena mo RS-232 (cm. «lIpubop 31meKTpou3MepuTENbHBIHN
STAIOHHBIH MHOTO(GYHKIMOHATIBHBINA ,,OHeproMmoHuTop-3.1KM” PykoBOACTBO TO 3KCITyaTaluu
MC3.055.500 PDy»). [Tpubop «Oueprodopma-3.1» aBTOMATUYECKU MEPEXOUT B PEKHUM YIIPABICHUS
0T KoMIIbIoTepa npu ero noaxitoueHuu k [1K u 3amycke nporpammsl « JHEprogopmar.

[Topsimoxk paboThl ¢ mporpaMmoit «3JHeprodopMa» MOAPOOHO OMUCAH B HMHCTPYKIHH
«[Iporpamma ,,2Heprodopma”. PykoBoICTBO MOIB30BATENSD».
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4.2 Paboma YcmaHoeku «YII[1Y-M3» e aemOHOMHOM pexume

[Tpu pabote ¢ YCcTaHOBKOW B aBTOHOMHOM PEXHME YIIPABICHUE OCYIIECTBISIETCS C MTOMOIIBIO
KJIaBUATYyp U JUCILIEEB, PACIIOJIOKEHHBIX Ha JIMIEBBIX MAHEAX MPUOOPOB « DHEProMoHUTOp-3.1KM»,
«Queprodopma-3.1» u « YHTII».

[opsinok pabotel ¢ mpudopom "DHepromonutop-3.1KM" B aBTOHOMHOM pexHMe MOJIPOOHO
onucad B "[Ipubop 31eKTpOM3MEpPUTENBHBIN 3TaTOHHBIH MHOTO(QYHKIMOHAIbHBIN "DHEProMOHUTOP-
3.1KM" PykoBozctBo no akcrryatanuu MC3.055.500 PO".

[Topsimok paboTel ¢ GIOKOM MCTOYHUKOB IMOCTOSIHHOTO TOKA MOJAPOOHO OMHUCAH B PYKOBOJICTBE
I10 3KCIUTyaTalluy UICTOYHUKOB, IOCTABJISIEMBIM B KOMIUIEKTE C HUMH.

[Mopsinok paboTer ¢ mpubopom "DHeprodopma-3.1" B aBBTOHOMHOM peKUME OITUCAH Jajiee.

4.2.1 UHTepchenc onepaTtopa reHepaTopa-cMHTe3aTopa «dHeprocgopma-3.1»

Hnutepdetic omepatopa reneparopa "Dueprodopma-3.1" (mamee rereparop) coctout u3z 18-
KHOIIOYHOM MJIEHOYHOW KJIaBUATYphl M IpaUuecKoro kuIKOKpucTandeckoro unankaropa (PKKN)
pasmepoM 240 (mmpuna) x 128 (BbicOTa) THUKCENEH, pACMOJIOKEHHBIX Ha TMEpeaHel TaHeIn
reHepaTopa, KOTOpbl€ IpelHa3HAa4YeHbl JJIs BbIOOpAa pEXKHMMOB pPAaOOTHI TeHEpaTropa, a TaKxke
MPOCMOTpa U MOU(UKALIMY TapaMeTPOB FeHEPUPYEMOTO CUTHAJIA.

B tabnune 4.1 ykazaHo Ha3HaA4YCHHE KJIABUIII, PACIIOJIOKEHHBIX Ha JIMIICBOM MaHEIH.

Tab6muia 4.1
Kiasuma Beinosnsiemas GpyHkuus
0...9 Brog mdpoBeIx 3HaUeHU aKTUBHOTO TOJIS.
0 BBoj oTpuniaTenbHBIX 3HAYEHU aKTUBHOTO MmoJist. [lepexos B peskuM BBOJIA IPOOHOM
YaCcTH 3HAYCHHS aKTUBHOTO T0JISI (©CJIM aKTUBHOE TI0JIE UMEET IPOOHYIO YacTh).
Y A HaBuranus no meH:o (BbIOOp TOTO WM MHOTO MYHKTA MEHIO).
VYBenuueHne/yMeHbIIIeHHe 3HAYEHUs aKTUBHOTO TOJs. BwriOOp ogHOTO W3 ToOJIEH

N CTPOKH COCTOSIHUSI, HAXOIAIICICSI B AKTUBHOM COCTOSIHUU.
AxTuBanys BEIOPAHHOTO MyHKTA TEKYLIETO MEHIO HJIM CTPOKH COCTOSIHUS (TIepeXo

ENT [BO BUOXKeHHOE Menio 100 O0TOOpa)K€HUE COOTBETCTBYIOLIEIO OKHA HACTPOUKH
napaMmeTpoB). Bbixoa 13 Tekyliero okHa HaCTPOMKHU MapaMeTpoB B BhILIEIEKaIIee
MEHIO C COXpPaHEHHUEM U3MEHEHHBIX 3HaYeHHU MTapaMeTpoB.

ESC Bo3Bpar B BbllIenexaiiee MeHIO 0€3 COXpaHEHMsI MPOU3BEICHHBIX H3MEHEHUI.
Brixos U3 pexxuma akTUBU3UPOBAHHON CTPOKHU COCTOSIHHMSL.

F IlepeBoJ1 CTPOKU COCTOSTHUS B AaKTUBHOE COCTOSTHUE.

HpI/I BKIIFOUCHHU ITMTAHHA BBIIIOJHACTCA CaMOTCCTUPOBAHUC I'CHEPATOPA, IIOCJIC YCTr0 Ha KKHN
IIOABJIACTCA TI'JIaBHOC MCHIO (pI/ICYHOK 41) I'maBHOE MEHIO COCTOUT U3 YCThIPEX ITYHKTOB:
«CTaHI[apTHLIﬁ CHUI'HaJI», ((CHGI_II/IaJ'IBHBIe CHUI'HAJIbI», «YcTaHOBKH» U «bHONIHMOTEKAa CHUTHAIOBY.
Hapwuramus mo TJIaBHOMY MCHIO OCYILHCCTBJISICTCS B COOTBECTCTBUU C IIpABUJIAMU, U3JIOJKCHHBIMU HUKC.

IHEDIOQOODMA 3.1

CneuuankcHule cusHanl
JCmaHeBKU
Bueauomeka cuzsHanod

2ak

n E8r | Peg, EER | el

Pucynok 4.1 - ['naBHOE MEHIO reHeparopa

Wntepdeiic omepatopa reHepaTopa MpeACTaBIseT COOOH HEPapXUUECKYI0 CTPYKTYpYy
BJIOXKEHHBIX MeHI0. HazHaueHne opraHoB ynpaBieHus: IpUBeAeHbI B Tabmuie 4.1.
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HezaBucumo oT TOro, B KakOM M3 IIYHKTOB MEHIO HaXOJUTCSI T'€HEpaTrop, B HUKHEH CTPOKE
XKW Bcerma oToOpakaroTcsi CTpoka cocTostHus. HaBuramms mo MeHro (BBIOOp TOTO MM HWHOTO
MyHKTa MEHIO) OCYIIECTBIISICTCS KiIaBHIIaMu VY, A (BbIOpaHHBII B HAcTOAIIEE BPEMsl MYHKT MEHIO
BBIJICJISIETCS. MHBEpCUEH IBeTa). AKTHBAIMS BBIOPAHHOTO IyHKTa TEKYIIETO MEHIO (Tepexo] BO
BJIOXKEHHOE MEHI0, JH0O0 OTOOpaKEHHE COOTBETCTBYIOIIETO OKHAa HACTPOWKH MapaMeTpOB)
npousBoauTcs kiasuiend «ENT», Bo3Bpar B Bbllenexaniee MeHio — kiasuieil «kESCy. Haxarue Ha
kiaBuily «F» B 11000M MEHIO IPUBOJIUT K aKTUBAL[UU CTPOKHU COCTOSIHUS F€HEpaTopa.

OkHa HacTpOWKH TapaMeTpoB (Jajnee — «OKHa») OTOOpakaloT (B TEKCTOBOM W/WIIH
rpadu4ecKoM BUE) Ty WM MHYIO HH(POPMAIIMIO O TTapaMeTpax TeHEPUPYeMOro CUTHaJla U COJIepKaT
OJTHO WJIM HECKOJBKO HM3MEHSIEMBIX TOJIeH (nanee — «mojs»). AKTUBHOE (MOAM(pUIIMpyeMOe B
HACTOSIIMHA MOMEHT) IoJie BblaeisieTcss uHBepcueil. [lepexon or oaHoro monst K JApyromy (eciu
TEKyIllee OKHO COAEPKUT Ooyiee OJHOTO M3MEHSIEMOTO II0JIS) OCYHIECTBISIETCS KIABUIIaMU Y, A,
Ecmu Tekymiee OKHO COAEPKUT TOJNBKO OJHO M3MEHSEMOE I0JIe, KIIABHIIH VY, A MOTYT BBIIOJHSTH
npyrue GyHKIuH (MogpoOHee CM. HIKE ONMCAHUE COOTBETCTBYIOLIETO OKHA HACTPOUKH ITapaMeTpPOB).
[IpuHsATHE K UCHOJHEHUI0 MOJU(PHUIMPOBAHHBIX 3HAUEHUN MapaMeTpOB OCYLIECTBISIETCA MpH
HaxxaTuu Ha kiasuiry «ENT», npu 3ToM B CTpOKE COCTOSIHUS MOSIBISETCS MUKTOTpPaMMa «IIECOYHBIX
4acoB», CHTHAJIU3UPYIOMIas, YTO IMpoilecc Moaudukanuu (M TMOCIEAYIONIEro Iepepacuera) He
3aBeplIeH, JanbHelmas padoTa BO3MOXKHA TOJBKO IOCJE TOro, Kak MHUKTOrpaMma ucdesHer. Ilo
knaBuie «ESCy mpoucxonuT BbIXOJ B Bbllenexaiiee MeHto. Haxatue Ha kiaBumy «F» B mo0om
OKHE HACTPOWKH MPUBOJUT K aKTUBALIUU CTPOKU COCTOSTHUS T€HEPATOPA.

IIpumeuanue. VHTepdeiic omepaTtopa MOXKET HU3MEHATHCA B YacTU IMOPSIKA OTOOpaKeHUS
nH(pOopMalKH, TaHHBIE U3MEHEHHS HE BIMSIOT HA TEXHUYECKUE U METPOJIOrMUECKUe XapaKTePUCTUKHU
reHeparopa-cuHTe3aropa «dHepropopma-3.1».

N3menenne 3Ha4eHUsT YMCIOBOTO MapamMeTpa, 0TOOpaKaeMoro B aKkTUBHOM (M3MEHSIEMOM ) TI0JIe
TEKYIIET0 OKHAa HACTPOWKM IapaMeTpoB, MPOM3BOIUTCS TOCPEICTBOM KIIABHATYphl TEHEpaTopa
CJIeIYIONTUM 00pa3oM:

mKJIaBUIIM » ¥ <€ BBI3BIBAIOT, COOTBETCTBEHHO, YBEIIMYCHHUE/ YMEHBIIICHUE 3HAYCHUST aKTHUBHOTO
MOJISI; CKOPOCTh W3MEHEHHWs 3HAYCHHs TOJS B 3TOM CIydae 3aBHCHUT OT BPEMEHHU YACp)KaHUS
BBIIIICYKAa3aHHBIX KJIABHII B HA)KaTOM TIOJIO)KEHUHM, a WMEHHO YBEIMYHBACTCS C YBEIHMYCHHEM
BPEMCHHU YJACPIKaHUS; €CIM MPH 3TOM aKTUBHOE TI0JIE JOIMYCKAET IMHMKINYECKOE M3MEHEHHE CBOETO
3Ha4YeHUs1 (Hampumep, sBisieTcss (a3oBBIM CABHUIOM M MMEET Pa3MEPHOCTh YIJIOBOTO Tpajayca), TO
YBEIIMYCHUE BBIIIE MAaKCUMAILHOTO 3HAUYCHHsI NMPUBOIUT K BBOJAY MHHUMAJIBHOTO 3HAYCHUS C
MOCIIEAYIONMEH MOTU(pHUKAIIMEH ITOTO 3HAYCHUS B CTOPOHY YBEIMYCHHS, U HA00OpOT; B MPOTUBHOM
cllydae MOJU(HUKAINS 3HAYCHUST aKTUBHOTO TIOJIS IOTTYCKAETCsl TOJILKO B TIpeziesiax OT MUHUMAJIBHOTO
710 MAaKCUMAaJIbHOTO 3HAYCHHUIA,

mHaKaTHe Ha [UGpoBbie KiIaBUIIH («0»...«9») NPUBOIUT K HEMOCPEJACTBEHHOMY BBOIY
3HAYCHUsI aKTUBHOTO TIOJISI B TIpeJieliaX MpeAonpe/Ie/ieHHbIX MAaKCUMyMa i MUHUMYMa;

mHaxaTHe Ha KiaBuiny [] B mporiecce M3MEHEHHsI 3HAYCHUS aKTHBHOTO TOJS MPHBOIHUT K
Nepexoy B PEeXKUM BBOJA IPOOHOM YacTH 3HAYEHUS aKTUBHOTO TOJIS (€CIM aKTHBHOE MOJIE UMEET
IpOOHYI0 YacTh); BBOJ 3HAYCHHS JPOOHOW YacTH AaKTUBHOTO TIOJSI OCYHIECTBISICTCS TIOCJIE 3TOTO
Ha)KaTUEM Ha IU(POBbIC KIIABUIIIN;

mBBOJ[ OTPULIATENBHBIX 3HAYEHHUI AKTUBHOTO TOJS (€CiM 3HAaYeHHE aKTUBHOTO TOJI MOXKET
OBITh OTPUIIATEIHHBIM) MMPOU3BOIUTCS CIEAYIOIIUM 00pa3oM: €Cclii B MPOIECCe M3MEHEHUsI 3HAUCHUS
noJyisi mepBoi(!) Obuia Haxkata kinaBuma [, To akTHBHOMY MOJIFO TIPUCBAMBACTCS MHHUMAIILHO
BO3MOXHOE (110 MOJYJI0) OTpULIaTeIbHOE 3HAUeHUE («—1» s «uensix» none, «—0,01» mist mone,
M3MEHSIFOIIMUXCS C TUCKPETHOCTHIO «1/100», u T. 11.); manbHelmas MoauduKanus 3HaueHUsl aKTHBHOTO
TIOJISI TPOU3BOIUTCS] B COOTBETCTBHH C BBIIICOMMCAHHBIMU MPaBUIAMH.

[Tpu HaxoxxaeHuu ['eHeparopa B 1r060M MEHIO/OKHE B HIKHIOI YacTh JKKU BeIBOAUTCS CTpOKa
cocTtosiHusl TeHeparopa (pucyHok 4.2), B KOTOpoil oToOpaxkaeTcss WHQpOpMaIus 00 OCHOBHBIX
peXuMax paboTHI TeHepaTopa.
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Pucynok 4.2 - CTpoka cOCTOSIHUS reHepaTopa 6e3 JOMOTHUTEIBHON (YHKIHH

Crpoka COCTOSIHUSI MOXET HaXOAMTbCS B JIBYX COCTOSIHUSIX: HEAaKTUBHOM U aKTUBHOM. B
HEAKTUBHOM COCTOSIHUM OHAa TOJIbKO OTOOpa)kaeT COOTBETCTBYIOLIYIO MH(POPMALMIO, B aKTUBHOM —
MO3BOJISIET HM3MEHSATh OCHOBHBIE PEXHMMBI pabOThl MCTOYHHMKA. Ecnm Tekyiiee MEHIO/OKHO HMeeT
KOHTEKCTHO-3aBUCUMYIO JOTIOJHUTEIbHYIO (YHKIUIO — aKTHUBU3UPOBAHHAS CTPOKAa COCTOSIHHSA
TaKKe MO3BOJISET TMOJYYUTHh JOCTYN K 3TOH (yHKIMH (pucyHOK 4.3), Ha3BaHHE KOTOPOH B 3TOM
cllydae BBIBOJUTCS B JIEBYIO YacTh aKTUBU3UPOBAHHOM CTPOKH COCTOSIHUS.

HazMEHUMbL Bud M AT

Pucynoxk 4.3 - Ctpoka cocrosinus ['eneparopa ¢ gonosHuTenbHoN GyHkimen « 3MeHuTs BUI

AXTUBH3AIMS CTPOKU COCTOSIHMSI IIPOMCXOAUT 10 HAXKATHIO Ha KIaBUIIM «F» B 11000M pexume
paboTel reHepaTopa. BeiOop oHOrO M3 mosiel akTUBU3UPOBAHHOW CTPOKHU COCTOSIHUS MPOU3BOAUTCS
knaBumamu » u <€ (BBIOpaHHOE TIOJIE BBIJCISAETCS WHBepcuei). Ecmu BbIOpaHa JOMOTHHUTETbHAS
(GyHKIIHS TEKYyIIero OKHa/MEHI0, Hakatue Ha kiaBuiny «ENT)» BbI3bIBaeT 3Ty GYHKIHIO, €CIIA Ke
BbIOpaHa OJlHA M3 MHUKTOIPaMM B MPaBOW YaCTU CTPOKU COCTOSTHUS — HakaTtue Ha kinaBuiry «ENT»
BBI3BIBAET M3MEHEHHE COOTBETCTBYIOIIETO MHUKTOTPAMME OCHOBHOTO pEKuMMa pPabOThl MCTOYHHKA.
Haxan Ha knaBuiy «ESCy, MOKHO I€aKTUBHUPOBATh CTPOKY COCTOSTHUSL.

Haznauenune nukTorpaMm mpaBoii 4acTu CTPOKU COCTOSTHUS (CTIpaBa HaJIEBO):

EIIMKTOTpaMMa «IJ1a3» B IEPBOM CIIpaBa IMO3MIUM — BKJIIOYEH CHUHXPOHHBIM C IHTAIOMIEH
CEeThIO PEKUM pabOThl, IPU STOM YACTOTA BHIXOJHBIX CHUTHAJIOB OINpPEAEISETCS YaCTOTON MUTarolIen
CETH, MUKTOTPaMMa «IIE€PEUYECPKHYTHIN IJ1a3» — CIEKEHUE 32 YaCTOTOM MUTAIOLIEH CEeTH OTKIKYEHO,
4acTOTa BBIXOJHBIX CUTHAJIOB PaBHA 33aJJaHHOW B MapaMeTpe «4acToTa» (pUCYHOK 4.6), U3MEHEHHE
peXuMa CHHXPOHU3AU BO3MOKHO TOJIBKO IIPH BBIKIIFOUEHHOW T'€HEPALINH;

B IMKTOTPaMMa «pereHepanus» BO BTOPOM CIpaBa MO3UIUU — JOCTYIHA TOJIbKO IPHU HATUYHHU
BBIXOJIHBIX CHUTHAJIOB (IIPH BKJIIOYEHHOM TeHepaluy MUKTOIpaMMa «CHUHYCOHWJa» B TpeTheil crpaBa
MO3UIMHN), TIPU «HAXKATUM» Ha 3Ty MUKTOTpaMMy IMPOUCXOJUT CMEHA T'€HEPHUPYEMBIX CUTHAJIOB B
COOTBETCTBUU C MPOU3BEACHHBIMU MOAU(PHUKAUSIMU apaAMETPOB CUTHAJIOB;

EIMKTOTPaMMa «CHUHYCOMJa» B TPEThEH CIpaBa MO3UIMU — TEHEPALUs BBIXOJHBIX CHUTHAJIOB
BKJIKOYEHA, IUKTOTpaMMa «IepeuyepKHyTasi CHHYCOMa» — Ha BBIXOJAaX UCTOYHHUKA MOIEPKUBAKOTCS
HYJIEBBIE CUTHAJIBI,

mUHBEPCHBIE IHUKTOIPAMMBI  «II€COYHBIE Yachl» (PUCYHOK 4.4) CUTHaJIU3UPYIOT O
HE3aBEepIICHHOM IIpoliecce MoAudHuKauu/nepepacuera mapamMeTpoB, HpPU OTCYTCTBUU JAaHHOUN
MUKTOTPaMMBbI T€HEpaTOp TOTOB OCYLIECTBUTh MOJU(DUKALINIO HOBOTO MapaMeTpa WM BOCIPHHSTH
JIpYrUe IeUCTBUS MOJIb30BATENS.

LB 2+sHE
B.5en | PraiEan = BE
Pucynok 4.4 - Ctpoka cocrosinus ['eneparopa
TP HE3aBEPIICHHOM Ipoliecce MOAU(pHUKAIIUU/TIepepacueTa mapaMeTpoB

Ecnu cTpoka coCTOsIHUS aKTUBHA U TEKYIlee OKHO/MEHIO UMEET JIOTIOTHUTEIbHYIO (YHKIIHIO, B
JIEBOM YacTU CTPOKH COCTOSIHHMSI OToOpaskaeTcsi HazBaHue 3Toi (yHkumu (pucyHok 4.3). Bo Bcex
OCTaJIbHBIX CUTYAIIUSIX JIeBasi 4aCTh CTPOKU cocTosiHUS (pucyHkH 4.2, 4.4) oToOpaskaeT HOMUHAJIbHBIE
3HAUEHUS! BKIIIOUEHHBIX TMOJMAMAa30HOB BBIXOJHBIX HAMPSKEHUH M TOKOB YyCUJIUTENEH TOKa H
Hanpsokenus. IlpuueM B KpaliHel JI€BOM MO3MIMU O 3HAKOM «[>» OTOOpaXaroTcs TEKYIHe
HOMHWHAJIbHBIE 3HAYCHHUS TOJIMaNa30HOB, BKIIFOUEHHBIX HA YCUIUTENAX TOKa U HanpspkeHus. [Ipasee,
noa 3HakoM «PROy», HOMHHANbHBIE 3HAYEHHS TOJIMAMA30HOB, KOTOpPBHIE OYAyT BKIIOUEHBI TPH
BbIJ]aue HAa TCHEpAIUI0 HOBBIX (M3MEHEHHBIX) CHUTHAJIOB; MOCJE BBITIOJHEHHS KOMaH]| «TE€HEpaIlHsD)
UM «PEreHepanus» 3HAYEHHs TEKYLIMX HOMUHAIBHBIX 3HayeHHid ([>) CcTaHOBATCS paBHBIMH JTUM
(Pro) 3HAUEHUSAM.
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4.2.2 Pexkum CTaHAapTHbIA cUrHan

B stom pexuMe Ha BbIXOJle TeHeparopa (OPMHUPYETCs] CHHYCOUJANbHBIA CUTHAN. 3HAUYCHHS
(ha30BBIX CABUTOB MEX/Ty HANPSHKCHUSAMHU Pa3HbIX (a3 ycTaHABIMBAIOTCS paBHbIMH 120°.

[CmaH3aPmHLU CUZHAaA

F 50 . 00mm
Hezon UI: 30.80 -

U . 70,000 B
I.I:I.: ©6.50000 A
X X &

atEan | Mesrian | [N

Pucynok 4.5 - OkHo 3a7aH1sI MTapaMeTPOB CTAHIAPTHOTO CUTHaIa

MosxHo 3anath (puUCyHOK 4.5) OCHOBHYIO YacTOTy (YacTOTy NEpBOW T'apMOHMKH), 3HAUECHUS
(ha30BbIX CIABUTOB MEXKIY TOKAMHU U HaNPsHKEHUSAMU JJIs BcexX (a3, 3HaueHUs HanpskeHU 1 TokoB. C
MOMOIIBI0 TepeKIItoyaTesiell MOXHO OTKJIoYaTh (OOHYNATh) TOKM BblOpaHHOW ¢a3bl. Bbibop
MEePEKITFOYATEIIS POU3BOINUTCS KiiaBuImamu € U », U3MEHECHHUE COCTOSTHUS — KiaBumeid «ENT.

4.2.3 MeHo CneumanbHble CUTrHanbI

Mento «CnenuaibHble CUTHAJIBD» (PUCYHOK 4.6) COCTOUT U3 IiecTu MyHKTOB: «IIpou3BosibHas
¢dopmay, «Cybrapmonukmn», «Pa3oBoe ynpasieHuey», «IIpoBaibl U nepeHanpsLKeHUs», «Duukep» u
«bubnmoTeka CUrHAIOBY.

[COEUHAABHLIE CHICHALI
MepouzBonbHaa hopMa
Cy6z2apMOHUKU

PazoBoe YnpaBacHue |
MpeBansl U nepeHanp.

¢nuKKEP
Busauomeka cuzsHaaAcl
are6 | Mo, Ed5 X

Pucynok 4.6 - Meno pexnma «CrielriuaibHble CUTHATIBI)

4.2.3.1 Menio [IpousBosibHas popma

JlaHHBIN MYHKT MEHIO MO3BOJISIET YCTAHOBHUTH HA BBIXOJAX T'€HEpaTropa CUTHaibl C JIOOBIMU
3HAYEHUSMU MapaMeTpoB (B Ipe/esiax JOMyCTUMBIX 3HAYSHH TapaMeTpOB CUTHAJIOB).

AXTUBalUg JAHHOTO MYHKTa TJIABHOTO MEHIO MPUBOIUT K oToOpaxeHuto Ha XKW mommento
«[IpousBonbHas popma» (pucyHokx 4.7). JlaHHOE MEHIO COICPKUT CIACAYIOIIHNE PEKUMBI:

® YacToTa,

m  MexQazHbIe YIIIbl,

= (dopma curHaia,

® JICHCTBYIOIIUE 3HAYCHUS.

Kpowme Toro, 31ech ke BKITIo4aeTcs TM00 OTKII0YaeTCsl peKUM UHTEPrapMOHUK.

NMPOUIBOJIbHAA $OPMA

Hacmoma
MeXha3Hble Ya2bl

PopMa CU2HanNA I

deucmd. 3HaJYeHuUsfa

MHmep2apMCHUKU BblkA
D o%é8A |P*°-e?§gg )

Pucynok 4.7 - Mento pexuma «IIpousBonibHas popmar
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B pexume «Hacrora» OTKphIBacTCs OKHO (pUCYHOK 4.8) MO3BOJISAIOIIEE 33JaThb OCHOBHYIO
94acToTy (Y4acTOTy MEpPBOM TapMOHHUKH) T€HEpUpYeMOW Tpex(a3zHOW CHCTEMBbl HANPSDKEHHH M TOKOB
[P OTKJIIOUYEHHOM PEXKHMME CHHXPOHM3ALMU C MUTAIOLIEH CEThIO (IMMKTOrpaMMa «IEPEeYEPKHYTHIN
rias3»). Ilpu BKIIOYEHHOM pEXHMME CHHXPOHHM3AlMU C MUTAIOLIEH CEeThIo (IMKTOIpaMMa «IJla3y)
4acTOTa BBIXOJHBIX CHUTHAJOB OIPENEISIETCS 4YAacTOTOM IUTAIOIIE CeTH M 3HAYEHHE YacTOThI,
BBEJICHHOE B JAaHHOM OKHE, HE IPUHUMAETCS K UCIIOJHEHHUIO.

[Hacmema F.Cu : -

- 1~ " T aT-=-=° i B aT - - == a

Pucynox 4.8 - OkHO 3a7aHHsI YaCTOTHI CUTHAJIA

OKHO COJIEpPKUT E€IUHCTBEHHOE M3MEHSEeMOe MOoJje «4acToTa». JlomycTuMble 3HAUY€HUs ITOTrO
noJia ot 42,50 I'm o 70,00 I'u, mar moactpoiiku 0,01 I'u. B mpouecce noacrporiku yactotel KK
npubopa oToOpaskaeT 3HaYEHHE TEKYIIeW YacTOThl, a TaKXKe OCHMUIUIOTpaMMy CHUTHaJIa C TeKyIleH
YaCTOTOH.

B pexume «MexkdasHbie Yrib» OTKpbIBaeTCS OKHO (pHUCYHOK 4.9), mo3Bosisiioniee 3aiarhb
3HaueHUs (Pa30BBIX CIBUTOB MEXAy HaNpsHKEHUSIMU pasHbIX (a3, a Takke MEXIy TOKaMH H
HanpsLKeHUSAMUA OJHOM (a3l ((a3HBIMHU yrJIaMH MeEXAy KaHalaMH, MO ONpEeAETCHHUI0, CUUTAIOTCS
(a3HbIe YIIbl MEX/ly NEPBBIMU FAPMOHHUKAMHU CUTHAJIOB B KAHANAX).

|ME!}|[§|!EI.3HBI

e Yaasl, ° |
IPIAE 120,00
! UsU: 1 120,00
“ U.Un | 120,00
‘ U, Is : 30,00
. Ues I: : 30,08
U, I. : 30 .00

g Ein | Mg tERR HE

Pucynok 4.9 - OxHo 3agaHust Mex(ha3HbIX YIIIOB

OKHO cozepXUT 6 U3MEHSIEMbIX I[0JI€, COOTBETCTBYIOLIMX YyriaM MEXAy MepBbIMU
rapMOHUKAaMU TEHEPUPYEMBbIX CHUTHAIOB. Moaudukamus yKa3zaHHBIX TOJIEH OCYIIECTBISIETCS B
COOTBETCTBUU C MyHKTOM 4.2.1 Hactosimiero omucaHus (Auama3oH u3MeHeHus ot —179,99° no
+180,00°, mar wusmenenus 0,01°); nmaHHBIE MONS JOMYCKAIOT ITUKIMYECKOE H3MEHEHHE CBOMX
3HAYCHUMH.

B mnponecce BbeIOOpa/MoaM(UKAIMK TTOJCH MaHHOTO OKHAa HW300paKCHHBbIC Ha BEKTOPHOM
JIMarpaMMe BEKTOPBI, COOTBETCTBYIOIIME CUTHAJIaM B KaHajlaX reHepaTopa, U3MEHSIOT CBOU BHJ U
MOJIO)KeHHe. B 9acTHOCTH, BEKTOPHI, yroll MEXKIy KOTOPHIMH B JaHHBII MOMEHT BBIOpaH Ui
W3MEHEHHUS, CHAOXXEHBI «CTpelIKaMu», B TO BpeMs KaK Ha KOHIIAX BCEX OCTAJIbHBIX BEKTOPOB
«CTPENKU» OTCYTCTBYIOT.

B pexnme «®opma cHIHaJa» OTKPBIBAETCS OKHO, MO3BOJISAIONIEE 33/aTh (OPMY CUTHala B
Ka)KJIOM M3 ILIECTH BBIXOJHBIX KaHAJIOB reHepaTopa. JlaHHOE OKHO MMeeT 4 BapuaHTa IIpEICTaBICHUS
uHpopmanun o Qopme curHana: «Ocumwmnorpammay, «Cnektp  (JUHEHHBIR)», «CHekTp
(morapupmuyeckuit)» u «Pa3pl rapMoHUK». llepexioueHre Mexay BapHaHTaMHU MpPEICTaBICHUS
OCYIIECTBISET AOMOJHUTEIbHAS (PYHKIUSA JAHHOTO OKHA «VI3MEHMTH BHII», TOCTYIIHAS Yepe3 CTPOKY
COCTOSIHUSL.

Bapuant npencrasnenust okHa «Ocmuniorpamma» (puc. 4.10) oToOpaxkaeT ocUMILIIOTpaMMy
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TEKYILEro CUTHAJIa B BRIOpaHHOM KaHane. MHpopmarms, oToOpakaemasi B JaHHOM OKHE, 3aBUCUT OT
TOTO, BKJIFOUEH WJIM BBIKIIOUEH PEKUM UHTEPrapMOHHUK.

ocuunncZpaMMa n 4 | [OcuuaacspaMMa n:18.5
F=-m- - -am-a--maX Un ¥ i B i e p s ?I.é%ée
Pt 10, 09| LA :
*/?“*L\Ljﬁ-t Por, b “m,,f.'"' 7 t| Pun, °

oo 99, 99| oSk I -7 B.00
- ----a--min Kadan | He--a-ecteeerm - KaHan :

e T.2 T U.| o T 2T U,
hﬁﬂﬁﬂuﬂﬂlﬁuﬁl [0 hﬁﬁﬁﬂﬂﬁﬂlﬁﬂa |

Pucynok 4.10 - Oxno «®opma curHana» B BapuanTe npeacrasiieHus «OcuuuiorpaMmMan
(cmeBa — peKUM MHTEPrapMOHHK BBIKJIIOUEH, CIIpaBa — PEKUM UHTEPrapMOHHUK BKIIIOUYEH)

OKHO B 3TOM BapHaHTe 0TOOPAKEHUS COAEPKUT 4 N3MEHSIEMbIX TOJISL:
® HOMep FapMOHMKH («n») JUId BBIOOpa HOMEpa rapMOHUKH CUTHajla B aKTUBHOM KaHaJe:
= Peoxcum unmepeapmonux evikiouer. Beibop u3 psana 1, 2, ..., 49, 50.
= Peorcum unmepeapmonux exnrover. Beioop u3 psga 0,5; 1; 1,5; 2; ..., 50; 50,5.
Br16op ocymecTBnsieTcs knasumamu <, »;
" OTHOCHUTENIbHAs aMIUIUTyAa BbhIOpaHHOM rapMoHuku («Up» nmm «In») (ycTaHaBiuBaeTcs: B
MIPOLIEHTaX OT aMILJIUTY/AbI IEPBON TAPMOHHKH):
= Peorcum unmepeapmonux eviknouer. Jnanazon ot 0 o 100,00 % c marom 0,01 %.
= Peorcum unmepeapmonux exnrover. JInamazon ot 0 m1o 15,00 % c marom 0,01 %.
= [lone «oTHOcuTeNbHAs (pa3a TapMOHHUKU» («Pi-n») MO3BOJIIET YCTAaHOBUTH (Da3y BHIOpAHHOMN
TapMOHHMKH OTHOCHUTEIHHO TEPBOM TapMOHHMKH CHTHaja B BhIOpaHHOM KaHaie (ot —179,99° no
180,00° ¢ marom 0,01°).
= [lone «Ha3Banue kaHanay («Kanam») mo3BoJiseT mepekodaTbcss MEXAY LIECThI0 KaHalaMH
JUI MOJU(UKAIIUU X TapaMEeTPOB.

Bapuant mnpencraBnenuss okHa «Crnektp (quHeWHbBIH)» (pucyHok 4.11) ortoOpaxkaer
CIIEKTPOTpaMMy TEKYIIET0 CHT'Hajla B BHIOPAHHOM KaHaJIe.
CrnekTporpamma oToOpaskaeTcs B JMHEHHOM MaciTaoe.

[Cnekmp (AuH.)| n: 11
£1L- 1007 U. %

---t-4- 75/ )

oo 5@ R, Tl
ol 269 0,00
Dl o 0 @ KaHan
@ 28 48 Us
[Doit8n |Me-atEdn [ [l

Pucynoxk 4.11 - OxHo «®opma curHaiay B BapuanTe npejactaBieHust «CnexTp (JIMHEHHbIH)»

OKHO B O3TOM BapuaHTe OTOOpPaKEHHUS COJEPKUT EIMHCTBEHHOE H3MEHsSeMoe Iojie —
«OTHOCHUTEJbHAA aMIUIMTyJa BbIOpaHHOM rapMoHukm» («Up» mmm «ly»). JluamazoH AOMyCTHMBIX
3HaueHuit gannoro noiust ot 0 % g0 100,00 %, mar uzmenenus 0,01%. Moaudukanus 3Ha4eHUS IO
OCYILIECTBIISIETCSI B COOTBETCTBUM C IIPaBHJIAMHU, OIIMCAHHBIMU B II. 4.2.1 HaAcCTOAILIEr0 PyKOBOACTBA.
BeiOop HOMepa TapMOHMKM OCYIIECTBISCTCS KJIABUIIAMH Y W A, TpH 3TOM Kypcop Ha
CIIEKTpOrpaMMe TepeMelIaeTcss Ha CIEKTPaJbHYI JIMHHUIO, COOTBETCTBYIOLIYIO BBIOpAaHHOM
rapMOHUKE.

BapuanTt npexacraBienuss okHa «Cnektp (jJorapupmuueckuii)» (pucyHok 4.12) oroOpaxaer
CIEKTPOrpaMMy TEKYILEro curHajga B BblOpaHHOM KaHane. CrhekTporpamMa oToOpaxkaeTrcs B
norapupmuueckomM macmrtabde (B geumbenax); TeM HE MEHEe, YHCIOBbIE 3HAUEHUS OTHOCHTEIbHBIX
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aMIUTUTYl TAPMOHHMK OTOOpa)KaroTCsi M MOIUGUIMPYIOTCS B JIMHEHHOM MacmTade (B IpPOLEHTax
OTHOCHUTEJILHO I1EPBOI FrapMOHUKN).

[Cnekmp (acz2.) n: 8
rf--i- 098 U, L%

N 'Elz .00
L--l--d--- —4AIE @, "

e eaeei . ~B@3E -45 , @0
Ll L1 -8@P3E KaHan .
P 20 40 Uy

|
[Dotedd [Pg72dR [ e

Pucynok 4.12 - Oxno «®opma curHana» B Bapuante npeactaBieHus «Cnexrp (Jorapu@mMuueckuii)y»

OkHO B 93TOM BapuaHTE€ OTOOpPaXKEHUS COJAEPKUT E€AMHCTBEHHOE M3MEHSIeMOe IoJie
«OTHOCHUTEJbHAsl aMIUINTyJa BbIOpaHHOW TrapmoHukw» («U» wmmm «I»). Jluama3oH JOOMyCTHMBIX
3HaueHui ganHoro nois ot 0 % go 100,00 %, mar uzmenenus 0,01%. Moaudukanus 3HaUSHUS OIS
OCYILIECTBJISIETCSI B COOTBETCTBUM C IpaBHJIaMU, OIMCAHHBIMU B 1. 4.2.1 HaAcTOAILIEro pykoBOJACTBA.
Breibop HOMepa TapMOHHMKH OCYIIECTBIISICTCS KJIaBUIIaMH A W VY, TPH OSTOM Kypcop Ha
CHEKTpOrpaMMe IMepeMellaeTcsl Ha CHeKTPaJbHYI0 JIMHHUIO, COOTBETCTBYIOIIYIO BBIOpaHHOM
rapMOHUKE.

Bapuant npencraBinennst okHa «®a3bl rapMOHHUK» (pUCYHOK 4.13) oTOOpakaeT CHEKTp YIoB
caBura (a3 rapMOHUK (OTHOCUTEIIHLHO MEPBOM TAPMOHUKH CUTHAJIa B BLIOpAaHHOM KaHaJe).

[baswl 2apMoHUK n: 15
H--t]---- 418070 U L
vl +9er Q.00
:ju: L @° @, " .

-y -90 ° IENEE)
H--t4---1----180@°) KaHan:
0 _20 48 U,

Da“c8h | meoitarn | noa

Pucynok 4.13 - Oxao «®@opma curHajga» B BapraHTe NpeacTaBiieHUsT «Da3bl FaApMOHUK»

OKHO B DJTOM BapWaHTe OTOOpPAXEHUS COJCPKUT EIUHCTBEHHOE HW3MEHSIEMOE TIoJIe
«OTHOCHUTENbHAs (aza BEIOPAHHOW TapMOHUKN» («(Q1-n»). JlMana3oH TOMyCTUMBIX 3HAYCHUH TaHHOTO
noJist oT —179,99° no 180,00°, mar uzmenenus 0,01°. Moaudukaus 3Ha4eHHs OIS OCYLIECTBISIETCS
B COOTBETCTBHM C NpaBHJIaMH, ONMHUCAHHBIMH B MyHKTe 4.2.1 HacTosIIero pykoBoACTBa. Bribop
HOMEpa TapMOHHUKHU OCYIIECTBIISCTCS KJIaBUIIAMU ¥ M A, TIpU 3TOM KypCOp Ha CIEKTPOrpamme
MepeMeIaeTcs Ha CIIeKTPAIbHYIO JIMHUIO, COOTBETCTBYIOILYIO BEIOPAHHON TapMOHHUKE.

B pexume «/leiicTBylonme 3HaueHHsD» OTKpbIBaeTcs OKHO (pucyHOK 4.14), mosBomsiomiee
3a/1aTh 3HAYEHMS JECHUCTBYIOIIETO 3HAYEHUS MEPBBIX TAPMOHUK BBIXOJHBIX CUTHANOB. J/laHHOE OKHO
COJIEPXKUT 6 U3MEHSAEMBIX MOJIEH, NO3BOJISIOINX 3a0aTh ACHCTBYIONINE 3HAYEHUS MEPBBIX TAPMOHUK
CUTHAJIOB MO KaXJI0oMy W3 6 kaHanoB. [lomycTuMble 3Hau€HHUs MOJEH, COOTBETCTBYIOUIMX KaHalam
HanpspkeHud ot 0 mo 580,00. JlomycTumele 3HaU€HUS MOJIEH, COOTBETCTBYIOIMX KaHanaM Toka ot 0
no 120,00 A. Illar u3aMeHeHus 3HaueHUs Bcex mojed — eauHuna miuagmero paspsaa (0,001 B ana
kaHasnoB HanpsokeHus:, 0,00001 A ams kaHATOB TOKa).
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Pucynox 4.14 - OxHo 3a1aHus pa3Maxa NepBbIX FTAPMOHUK BBIXOJHBIX CUTHAJIOB

[Tepepacuer ¢GopM KpHBBIX TPOU3BOIUTCS TOCIE HM3MCHCHHS TapaMeTPOB TEHEPHPYEMBIX
curHajgoB no Haxkatwio kimaBumu «ENT». Ecmm kmaBuma «ENT» He Hakmmanach, BBeICHHBIE
3HAQUYEHHMSI HE 3aMKCBHIBAIOTCS B MaMsATh TeHeparopa M ¢GopMma CHUrHaja HE TMepepacuruThIBACTCH.
[lepepacuer MoXeT 3aHATh AAUTENbHOE (10 5 cekyHA) BpeMms (B 3aBUCHUMOCTH OT (QopMm
PaCCUUTHIBAEMBIX KPUBBIX U OT KOJIMYECTBA KaHAJIOB, IO KOTOPHIM ()OPMBI CUTHAJIOB JIOJDKHBI OBITH

nepepacuuTanbl). B mporecce nepepacdyera B CTPOKE COCTOSIHUSI OTOOpa)KaeTcsi MUKTOIPaMMBbI
«TECOYHBIE Yachl» U TeHepaTop HE pearupyeT Ha HaXKaTHUs KJIABHIIl BCTPOCHHOM KIIaBUATYPHI.

BkJoueHnue / OTK/II0YeHHE PesKUMA MHTEPrapMOHUK

Jljig BKJIIOUYEHHUS / OTKJIIOUEHHUS peXMMa HHTEPrapMOHUK HE0OX0IMMO BBIJICIUTh JaHHBIA MyHKT
MEHI0O U Haxarb Ha kinaBumy «ENT», mpu 3ToM cmpaBa MOSBUTCS COOTBETCTBYIOLIAS HAAIMHCH:
«BKJI» — PEXHUM BKJIIOUEH, «BBIKJ — PEKUM BBIKITIOUEH.

NMPOU3BOJIbHAA ®OPMA

YJacmoma
Mexha3Hole Yaasl
PopMa cuz2Hana
geucme. 3HAJYSHUA

2apPMOHUKU
Deféan | Mme-pZé88 A3

Pucynok 4.15 - OkHO BKJIIOYCHUS/OTKIIOUEHUS HHTEPTapMOHUK

IIpumeuanue. [lpu BKIIOYEHHOM pEKHMME HHTEPrapMOHHK BpeMsl IepepacueTa CHUrHaia
YBEJINYUBACTCSI.

4.2.3.2 Pesxum CyOrapMoHHKH

Cye2apMoHUKU
F 50, a0mm
Yzon UL 30,00 -
U : 70.008 B
I.I1I:.I.: 9.5080080 A
X X X
p L3R | Mwgliian N

Pucynok 4.16 - OxHo 3a/1aHMsI TapaMeTPOB CyOrapMOHUK

B sToMm pexuMe Ha BbIXOJaX TOKa reHeparopa 14, Iz, Ic hopMupyroTcst cUrHanbl, BUj KOTOPBIX
IIpe/ICTaBJIeH Ha pUCYHKE 4.17.
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Puc. 4.17 - ®opma BbixogHOTO curnaina B pexume «Cyorapmonukn» (T — nepuos curxana)

3navyeHns (Ga30BBIX CABUTOB MEXIY HANPSHKCHUSAMHU PasHbIX (a3 yCTAHABIMBAIOTCS PaBHBIMU
120°. MoxHo 3anath (pucyHOK 4.15) OCHOBHYyIO 4acTOTy (4acTOTy MEpBON T'ApPMOHUKH), 3HAUEHUS
(ha30BBIX CIBUTOB MEXY TOKAMHU U HANPSDKEHUSMH JUTS BceX (a3, 3HAYCHHUS HapsHKEHUH U TOKOB. C
MTOMOIIBIO NIEPEKIIoYaTeNIel MOKHO OTKIII0YaTh (OOHYJATH) TOKH BBIOpaHHOU (a3bl.

4.2.3.3 Pesxum Pa3oBoe ynpasiieHHe

Paz0B0E YnpaBAeHUE

F : 50.0080 Iy
Heon UI: 30.00 -
U rs-m-ltls B
I.I:I:.: ©,50080 A
] X [

BiEGR | P ptERn [ Ifeali

Pucynok 4.18 - OxHo 3a1aHus TapaMeTpoB pekuMa (azoBOTO yIPABICHUS

B stoMm pexxume Ha BeIXoAax Toka reHeparopa l4, I, Ic GOpMHUPYIOTCS CUTHAIBI BUJI KOTOPBIX
MpeJcTaByieH Ha pucyHke 4.19.
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Puc. 4.19 - ®opma BbixogHOTO curnana B pexume «Dazosoe ynpasienue» (T — mepuos curxnana)

3HaueHus (pa30BBIX CABUTOB MEXAY HANPSDKEHUSMHU pPasHbIX (a3 yCTaHABIUBAIOTCA PaBHBIMU
120°. MoxHo 3anath (pucyHok 4.18) OCHOBHyIO 4YacTOTy (YacToTy 1-0ff TapMOHUKH), 3HAYCHUS
(ha30BbBIX CIBUTOB MEXK/Y TOKAMU U HANPSHKEHUSMU AJ1s Bcex (a3, 3HaUYCHUS HanpshKeHUi 1 TokoB. C
MTOMOIIBIO TIEPEKITFoYaTeNiell MOKHO OTKIII0YaTh (OOHYISATH) TOKH BEIOpAaHHOU (pa3bl.

4.2.3.4 Pesxxum IlpoBasibl 1 nepeHanpsiKeHust

NpeBansl U NEPeHanp.
n : 3P0 Ui .3
t : 90,5800 c | 190, 00|
T : 5,000 c | Ug ,¥%:
t. . 0,000 c HEENE
P, - .90 ° | U. ,»:

TE THE
A5 5AA |“Wa,56n

Npu.k nn O | 100,00
i | 2]

Pucynok 4.20 - DxpaH 3aaHUs IapaMETPOB PEXKUMA IIPOBAJIOB U NIEPEHANPSKEHUN
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B pexume «IIpoBanbl u nepenamnpsbkeHusd» (pucyHok 4.20) cyniecTByeT BO3MOXHOCTb 3a/1aTh
CIIEYIOIIME TapaMETPhL:

® KOJIMYECTBO MPOBAJIOB WK nepeHanpspkennii — n (0—100 000);

® UIMTEJIBHOCTh OJHOTO MpoBaja win nepeHamnpsixenus — t (0—600 c);

® [IEPHOJ] MEXKy BO3HUKHOBEHHEM MpoBaiioB win nepeHanpsikeHuii — T (T He MoxkeT ObITh
Menbiie t) (0-600 c);

" CMEIIeHHEe 10 BPEMEHH OTHOCHTEIBHO 3allycKa IEepPBOTO IMpOBaja WIH IepeHanpsHKEHUs
(3aepKka MEepBOTO MpoOBaJla WIM NEpEHANpPsDKEHUS TOCNe IMOCTYIUICHHWS KOMaHAbl Ha BbIIAYy
curxaia) — t, (0-600 c);

= a30BBIi CABHI TIpOBaja WM MEpEHANpPsHKCHUS — On (0T —179,99° mo 180,00°) (pabortaer
TOJIBKO TIPH BKIIFOYCHUHU TIPUBS3KH K MOJTYIIEPUOY);

" IPUBS3KY K MOJIyNeproAy (Tpy BKITFOUEHHUH, HAYaI0 KaXKJIOTO MpOBaJla WM TIepeHANPSHKEHUS
MIPUBSI3BIBACTCS K MOJTYNIEpUoay). PekoMeHyeTcst NCnoihb30BaTh PH 331aHUH (Pa30BOTO CIBUTA;

= genmuuHy nposaia (ot 0 1o 100 %) wm nepenanpspxerus (ot 100 % mo 200 %) s kax o
(ha3zbl.

B pexxume «IIpoBanbl u mepeHanpsHKEHNs» BCET/Ia YCTAaHABIMBASTCS MAKCUMAIIBHBIN MTPEJIeN 1o
HaTPSHKEHHIO.

4.2.3.5 Pexxum Duinkep

PAUKKEP
HOMEP 1
MHOXKUMENL
UZM. & MUH. 1
AU 2. 7200 x
aE8E | Mg, EdF | Ixeas

Pucynok 4.21 - DxpaHn 3a7aHus mapameTpoB Qumkepa

B »TOoM pexuMe Ha BBIXOJABI MOJAIOTCS KOJEOAHWS HAIMPSHKEHUS C XapaKTEPUCTHKAMH,
MIPUBEICHHBIMU B Ta0nwuie 4.2:

Taonuua 4.2
Homep Yucao uzmMeHennii | OTHOCHTEJIbLHOE H3MEHEHHE
B MUHYTY Hanpsikenust AU/U, %
1 1 2,720
2 2 2,210
3 7 1,460
4 39 0,905
5 110 0,725
6 1620 0,402

[TapameTpsl curHana 3ajgaroTcs MyTeM BbIOOpa HOMEpa, COOTBETCTBYIOLIETO OJHOMY M3 ILIECTH
BAapUAHTOB M3 MPHUBEAECHHON TaOIMIBI, U MHOXHTEINS, HAa KOTOpbId yMHOXaeTcst AU/U. MHOXUTENb
MO>KHO U3MeHUTH B npezaenax ot 0,01 mo 25,00.

4.2.3.6 Pesxxum 0M0IHMOTEKA CUTHAJIOB
Cwm. 1. 4.2.5.

4.2.4 MeHI0 YCTaHOBKM

Mento «YcraHoBKW» (puc. 4.22) COCTOUT U3 IBYX ITYHKTOB:
» Ckopocts 1o RS-232
" S3BIK
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JCTAHOBKH

CkopoCmb N RSZ232
HA3bIK

Dof8dn [tesagn | PR

PucyHnoxk 4.22 - MeHIo ycTaHOBOK

[Tocne akTuBanmyu nyHkTa «Ckopocth 1o RS-232» nosBisieTcst BO3MOKHOCTH BEIOOpA 3HAUCHUS
ckopoct oomena ¢ [IK mo mocnenoBarenbHomy unTepdeiicy RS-232 (pucynok 4.23). Bozmoxxna
YCTaHOBKa CIEAYIOMMX 3HaueHuit ckopoctu: 115 200, 38 400, 19 200, 9600 6ut/c.

Br160p HY)KHOTO 3HAYEHUS OCYIIECTBISIETCS C TTOMOIIbI0 KiaBuml A, ¥V u «ENT». Beiopannoe
3HaYEHUE CKOPOCTU OTOOpaXaeTcsi B BEpXHEHW CTPOKE JUCILIES.

SISl 15200 603

115200 603
38400 6049

18200 603
8600 603

stéan | Mestan | [T

Pucynok 4.23 - Mento Bei6opa ckopoctu oomena ¢ [1K mo unaTepdeiicy RS-232

[Tocne akTuBaIuy MyHKTa «SI3BIK» TOSBISETCS BO3MOXHOCTh CMEHBI SI3bIKA [UISI OTOOPAKEHHSI
nHpOpMaluM Ha JUCIUIEe MPUOOpa, MOKHO BHIOpaTh JUOO PYCCKHM JIMOO aHTIMHCKHM SI3bIK (pHC.
4.24) (c nmomompto knaBum A, ¥ u «kENT»).

HA3bIK

English
_Pycckuu |

Dof8dn [tesasn | PR

PucyHnoxk 4.24 - Mento BbIOOpa sA3bIKa

4.2.5 MeHI0 OMbNMoTeka curHanos
Menio «bubnuoreka curnaioB» (puc. 4.25) M0O3BOJSIET COXPAHATh TEKYLIUH WM 3arpyxarb

paHee COXpaHeHHBIP'I CHUT'HAJI.
BEUBSJIMOTEKA CUITHASAOB
LBEEEEEHMHI@EEE@EIIN

CoXpPaHuUmbe Cuz2Han

atS6n | Moo, CoR | Pxieali

Pucynok 4.25 - MeHo OMOIMOTEKN CUTHAIOB
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[Tocre BBIOOpa HEOOXOAMMOTO NEHCTBHUS TMOSBHUTCS MEHIO BbIOOpa OuOmmoreku (puc. 4.26).
Bcero cymectByer 12 6ubnmorek nmo 10 curHaioB B Kaxaoi. BwriObop HeoOXoaumol OuMOIHOTEKH
ocyiecTBisieTcss KiaaBumaMu A u V. Kinapumm € u » nepekirouaroT crpaHuiy (Oubanoteku 1-6
pacrnosioxKeHsl Ha nepBoi crpanune (puc. 4.27), 7-12 — na Bropoii ctpanune (puc. 4.27)).

BbIEOP BUBJAUOTEKHU
Busauomeka 1

Busauomeka 2 |
Busauomeka 3
Busauomeka &
Busauomeka 5
Busauomeka 6

Do728R [meo. 28R | PXIDH

Pucynok 4.26 - Mento BeiO0Opa Oubimoreku (ctpanuna 1)

IBbIEOP BUBAUOTEKU
BusAucmera 7

Busauomeka 8

_Busauomeka 9 |
Busauomeka 10
Busauomeka 11
Busauomeka 12

Do728R [meo.28R | PXEDH

Pucynok 4.27 - Mento BeiOOpa OubimoTekn (cTpaHura 2)

[Tocne BBIOOpa OMOJIMOTEKH TOSBISETCS BO3MOXKHOCTH BBIOpaTh oauH M3 10 cHrHAIoOB 3TOM
oubmuoTexkn. B MeHI0 0TOOpaXkaroTcsi Ha3BaHMS CHUTHAJIOB, KOTOPBIE OBLIM 3a/laHbl TIPH COXPaHCHUH
(puc. 4.28). Eciu curHan He ObUT COXpaHEH, TO BMECTO €ro MMEHHM oToOpakaeTcs Haamuch «Her
TaHHBIX». BBIOOp curHama ocymiecTBisieTcs kiaaBuimamMu A u V. Kiaumm € u » TepeKiIroyaroT
cTpaHuIly (CUTHAJIBI 1—5 pacmosioskeHbl Ha TIEpBOM cTpaHule, 6—10 — Ha BTOpO# CTpaHHUIIE).

[BEIEOP CHIrHAANA

CusHan 1

Hem ZaHHbIX
Hem SaHHBIX
Hem JaHHbIX
Hem gaHHbLY

Datgdr |mep.28n | Pxlel

Pucynok 4.28 - MeHnio BbiOOpa curHaia

[Tocne BhIOOpa CHrHaNa B 3aBUCHMOCTH OT TOTO, KaKOe€ ACHCTBHEC OBUIO BHIOPAHO B MEHIO
«bubnroteka curHanoB» (puc. 4.25), OCYIIECTBISIOTCS CIEAYIOIINE ICHCTBHUSL:
* Ecnu ObuT BRIOpaH MYHKT «3arpy3uTh CUTHA», TO CUTHAI 3arpyKaeTcs, U KpaTkas
uHbopMaIusg 0 HeM oToOpaxaeTcst Ha dkpane (puc. 4.29). BepHyThcs B MEHIO BBIOOpa
CUTHaJIa MOKHO IIpH noMolu kiaBuiu «ESCy.
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[Bazpysumb cuzHan
[CuzHan 1

1.4 U.B

H| ©,530800 5,000
B| 8.53200 5,000
C| B,53000 5,000
Jacmoma ; ﬁP,BB &P

ZZbE |

£
piEln | Mg, Eon
Pucynok 4.29 - [IpocMoTp 3arpy>k€HHOTO CHUTHaJIa

* Eciu Obul BbIOpaH NyHKT «COXpaHUTh CHUTHAI», TO Ha DJKpaHE OTOOpakaeTcs
9KpaHHasl KJaBUaTypa JJi1 BBOJa Ha3BaHUs coxXxpaHsieMoro curHana (pucyHok 4.30).

[BBedume Ha3BaHUe
[Cu2Han 1

BB AEX3HMAKMHONPCTY|
¢XLIMHUWLBblIbIANHaBBZaIERS
UUKAMHONPCMSHXUMYWW b b
bSAR1L234568788 ., (+-=
Pl s% QK HHTHHTb

22 T, EHE
A-58A | "™-&6,58R8

PucyHnok 4.30 - BBojx Ha3BaHuA curHana

Haspanwue curHaia MoKeT cocTosATh MakcuMyM m3 20 cumBoJioB. C moMotipio kiaBum A, v, <
U » OCYIIECTBIISIETCS BHIOOP HEOOXOIUMOTIO CHMBOJIA HAa SKPaHHOW KIIaBHAType, BBOJ CUMBOJA —
knapuia «ENT». Yaanenuwe mocineaHero CUMBOJIA MPOWCXOIUT TMPU BBHIOOpE HA DKpaHE CIIOBa
«YJAJINTb» n naxxatuun «kENT». OxoHuaHKe BBO/Ia UMEHH M COXPAHEHUE CUTHaJIa IPOUCXOAT MPHU
BbIOOpE «OK» 1 HaskaTuu «ENT».

4.2.6 YnpaBneHune 6510KOM MICTOYHUKOB NUTAHUS NOCTOAHHOIO TOKa

biiok mocrasnsercs tonbko s moaudukanun YIIITY-MD 3.1KM-C-X]I. biok npencrasiser
co00l KOMIUIEKT U3 3-X MCTOYHHMKOB ITMTaHHS ITOCTOSHHOI'O TOKa. BBIXOIHAsT MOIIHOCTH Ka)KIOTO
ncrounuka — 750 B-A.

Buumanue! [Ipu Bei60pe mpoBoga /715 MOAKIIOYCHHUS HArPY3KUA K UICTOYHUKY MTUTAHUS, CIEAYET
YUUTHIBATH CICAYIOIMIHE (PaKTOPHI:

" ypoBeHb H30JISIIIUHN MPOBO/IA, TEKYIIAs MPOIYCKHAsl CIOCOOHOCTH NMPOBO/IA,

" MAaKCHMMAJIbHasl HATPY304YHAas JUIMHA Ka0eJisi 1J1 padoThl ¢ y1aJeHHbIMH JUHUSIMH.

4.2.6.1 Bkiaouenue Iluranus.

[Tepen BkIItOUCHUEM MUTAHUS:

- yOemuTech, YTO BBIKJIIOYATEIIh MUTAHUS Ha IIEPSAHCH MTaHeIn HaX0QuTCs B moyiokeHuu "0";
- ybenuTech, 4TO Kabelnb CEeTeBOro HAMPsHKEHUS TIOJKITIOUEH;

- TIOJIKJTFOUHTE Kabelb CETEBOT0 HAIMPSDKEHUS K 3a3€MJICHHOM PO3ETKE MEPEMEHHOTO TOKa;

- BKJIFOUMTE BBIKJIIOYATENb TUTAHUS HA NIEPEAHEN MaHeNln B MoJjoxKeHue «».

[Iponecc BKIIFOUEHHS] HCTOYHUKOB ONUCAH HUXKE.
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Bkn. MHavkauwm

*1, Hanpwsmep: ana mogenu AKWMN-1134-30-5C
BRICBETUTCA 3HAYEHWE HanpsxesuA 030 u
3HaueHwe Toka 050 .

*2. Hx.xx — BnNapaTHan BepCus,
FX.3X ~ BEPCHA NPOWMBKH.
*3. Ax.xx — sepcwn ALLMN-xoHeeprepa.
Dx.xx = B8pCHA TaGNO MHAKATOPE.

-
Bce uMauraTope Ha |
NaHenH ropaT 1500 ’
|
Y i
Ha nepegpien nanenu
OTOSPaNBIOTCA JHAYEHHA 15 sec Npouecc
HANPRXEHUA 1 TOKS CaMOKOHTPONS:
COOTBETCTBYIOWOR MOgani. Mposepxa
COCTORHNA
Ha MHWKETOPe HAaNPAXNSHHA AL, aucnnen,
BbICBEYMBEETCA HX.X0(
Ha wHawxkaTope Toka BCex Moyned
BbiCBRYMBaeTCH FX X
| OCTBNbHLE MHOMKATOPbI KO 1.2 sec| COCTORHAA
L ropAr. {"2) BXQGOB U TA.
Y
| Ha MHauxaTope HanpameHus
BbiCBEMUBARTCA AX.XX
| Ha nHamrarepe Toka 1.2 s8]
BoiCBEYMBaeTCA DX XX
OCTanbHbie MHAMKATOPDI He
ropar. (*3)
- I
Mocne BrNYeHKA NPUGOP NOKAKET
nocnegHee YCTaHORNEHHOE
HANPANEHUE 1 TOK.
OCTanbHbie HHAWKATOPDI e NOPAT.
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4.2.6.2 YcTaHOBKA BBIXO/IHOT'O HANIPSIZKEHHS ¥ HACTPOHKA OrpaHUYeHHUs] HANIPSKeHU S

YroObl HACTPOWTH OrPAaHUYEHHE BBIXOIHOTO HampsDKeHUs Haxkmure KHOMKU «[IPED,» +
«B/Orp.U», ycranoBute TpeOyemoe 3Ha4e€HHE C MOMOLIbIO dHKoAepa (1o 110 % OoT HOMHHAIBHOTO
3Ha4yeHus1) U Haxmute «BBO/» A noareepxaeHus .

Jlnist yCTaHOBKH HAIPsDKEHUS HAXKMHUTE KHONIKY «B/Orp.U» u yctanoBuTe TpebyeMoe 3HaueHue,
HCIO0JIb3YS PYUKY dHKOJEpa (IIpHU €€ BpallleHUH U3MEHSETCs 3HaU€HUE PEryIMpyeMOro paspsija, a pu
HaXXaTUM OCYIIECTBIIACTCS NEPEX0] K APYroMy pa3psiny).

[Tocne ycraHoBku TpeOyemoro 3HaueHus Haxmure «BBOJl» s moarBep acHHUS.
MakcumanbHasi BeJIMUMHA HanpspkeHus coctaBisieT 105 % oT HOMUHANBHOTO 3HAYCHUS U HE OyneT
IIPEBBIILIATH YCTAHOBJIEHHOTO OIPAaHUYEHUS.

4.2.6.3 YcTaHOBKA BBIXOIHOTO TOKA M HACTPOHKA OrPaHNYEHHS TOKA

YroObl HACTPOUTH OTPAaHUUEHUE CUIIBI BBIXOAHOTO TOKa HakMuTe KHOMKU «[IPE®,» + «A/Orp.I»,
yCTaHOBUTE TpeOdyeMoe 3HaueHHEe C MOMOIIb0 3HKozAepa (10 110 % oT HOMHMHAIBHOIO 3HAYEeHUs) U
Haxxmute «BBO/I» s moarBepxaeHusI.

JUig yCTaHOBKM CHJIBI TOKa HaXMHTE KHONKY «A/Orp.I» u ycrtaHoBute TpeOyemoe 3HaueHue,
HCIOJIb3YS PYUKY dHKOJepa (IIpU €€ BpallleHUH N3MEHSETCs 3HaU€HUE PErylIupyeMoro paspsijia, a npu
HaXXaTUM OCYIIECTBIISIETCS EPEX0]] K APYroMy pa3psiny).

ITocne ycranoBkum TpeOyemoro 3HaueHus Haxmute «BBOJ/l» anma moareepkaeHwHs.
MakcumanpHasi BeTUYMHA CUJIBI TOKa cocTaBisieT 105 % OT HOMWHAJIBLHOTO 3HAYEHUS U HE OyneT
MPEBBIILIATh YCTAHOBIEHHOTO OIPaHUYEHUS.

4.2.6.4 Hacrpoiika

st moctyma k mMeHto HacTpoiiku HaxmuTe KHONKH «IIPE®.» + «BBOIA/MEHIO». Bribop
(GYHKIMA MEHIO OCYIIECTBISIETCS ITOBOPOTOM PYYKH OJHKoJepa. [l mosydeHuss mocTyma K
BeIOpaHHONW (yHKIIMH HaxmuTe KHONKY «BBO». IIpm HEoOXOIMMOCTH HM3MEHHUTE BBIOPAHHYIO
(YHKIIUIO C TTOMOIIBIO SHKOIepa U IS MOATBEPKIACHUST HaKMUTE KHOTIKY « BBO/I».

Jns BeIXOAa M3 MEHIO HACTPOKK HaxkMuTe KHOMKU «[ITPE®.» + «BBOI».

DYHKIIMY MEHIO IPUBEACHBI B Ta0yuie 4.3.

Tabauua 4.3
Wnnsxarop 33 h R ) -E;.: ot 5 :

Emr -999~-999 Koa omubkn

ouT Dir YcTaHOBKA pekHMa BEIXOAA
Ent R

P.ON Last CocTofHHe BEIXOJA NIPH BEIHOIEHHA
[OFF NHTAIOMIEeH CeTH

R.uPT |00.0~99.9 VCTAHOBKA BpeMeHH HapacTaHHA

R.ANT |00.0~99.9 YCTaHOBKA BpeMeHH caja

MEM.F |01~ 16 YeTanoBka HauanbHON AICHKH

NAMATH TIPH HAKATHH KHOIIKH BbI30Ba

BEEP ON Bx:1/Brixt 3pyxoBoro carana
OFF

BRIT 0~5 HacTtpoiika ApkocTH mucmues
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ITponomxenue Tabauis 4.3

Hnamxarop S 2Nk
LO 485 INepexmouenne HaTepdeticor
GPIB
485 4.8K YcTaHOBKA CKOPOCTH HepesauH
9.6K naHHEIX RS-485
19.2K
84K
57.6K
115.2K
GPIB [01~31 Anpec GPIB
485 l001~254 Anpec RS485
PSOP PM Benymmii npH napanieasHoM
HOAKIIOUEHHH HCTOYHHKOB
PS Benomzlit npu napaniensHoM
TIOJUKITIIOUEHHH HCTOUHHKOB
SM Beaymuit npu nocieoBarelIbHOM
NOAKTIOYEHHE HCTOTHHKOB
SS BenomMsiii Ipu noceioBaTeIbHOM
MOJKTIOYCHHH HCTOYHHKOB
EO.C OFF Jle3aKTHBAIHA BHEIIIHETO
ynpasieHHs Bk/Otior Buxosa
ON AKTHBAllHA BHEIITHETO YIIPaB/IeHHs
Bx/OTRI BRIXOZA
CVM LOC. YeTaHOBKA HaNPSKeHHA
OCYIIECTBIACTCS C HAHETH
YTIPABEHHA HCTOYHHKA
EXT. YeTaHOBKA HANPAAKEHHs
OCYIIECTBIALTCH € MIOMOIIBIO
BHEIIHEro YIIPABIeHAA
CCM LOC. VYeTaHOBKA TOKa OCYMIECTBIASTCA ¢
TAHETH YIIPABTIeHHA HCTOUHNKA
EXT. YeTaHOBKA TOKA OCYIECTRIAETCA ©
[OMOIIBIO BHENTHETO YIIPABIEHHS
CAL 10000 PesxuM noctyna K KanuGposke
SN10 I0000 CepHiHEL HOMep
FW 1.00 Bepcus npommexs
HW 1.00 AnmaparHas BepcHs
RST OFF Oyuxuug copoca Brix,
ON Oyaximsa copoca B
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Hawubonee BakHbIe (DYHKIIMU MEHIO, KOTOPhIe HEOOXOIMMO YCTAHOBUTH MEepe]] HayajaoM paboThI ¢
MCTOYHUKAMHU:

- Pexxum Boixoga (OUT);

- CocrosiHue BbIxo/a npy BKIroueHun nutatoriei cetu (P.ON);

- Be16op meToza yripasieHus B pexumMe ctabuimzanuu Hanpspkerus (CV.M);

- Bei6op metoza yripasienus B pexume cradmwmzanuu Toka (CC.M).

[Iyrkr Mento «OUT» nmeer nBa pexxuma:

«Dir» - T03BOJISIET PEryNMpOBaTh BBIXOAHBIE MapaMETPbl C MOMOMIBIO PYYKH SHKOJZEpa MpH
BKJIFOYCHHOM BBIXOJTHOM CHTHaJIE (PEKOMEHYETCSl TOJBKO IS OTBITHBIX orepaTtopos !!!);

«Ent» - u3MeHeHne BBIXOJJHOTO CUTHAJIA TMPOM3BOAUTCS TOJIBKO TOCIE TOATBEP)KICHUS — HAXKaTHs
kHonku «BBOJI» (PEKOMEH/IYETCA !!!).

[Tyrkt MenHto «P.ON» nMmeer 1Ba pexxuma:

«Last» - B 3TOM pexxuMe COCTOSIHME BbIXoJia cTouHMKa (B nnm Beikim) ocraercss HEM3MEHHBIM
T10CJI€ BBIKITFOUEHMS WU TTPEPHIBAHUS CETEBOTO MUTAHUS;

«OFF» - B 3ToM pexuMme BBIXOJ OyleT BBIKIIOYEH NpU JHO0M Iepe3alycke HCTOYHHMKA
(PEKOMEHJIYETCA !!)).

[Tynkt mento «CV.M» nmMeer aBa pexxuma:

«LOC» - B 3TOM peKXuMME YCTaHOBKA 3HAYEHMS HANPSDKEHUS OCYILECTBIIETCS C IaHEIH
YIPaBJICHUS UICTOYHUKA;

«EXT» - B 3TOM pe&XHME YyCTaHOBKA 3HAYEHHs HAIPSDKEHUS] OCYLIECTBISETCS € IMOMOIIBIO
BHEIIIHETO YIIPABJICHHUS.

[Tynkt mento «CC.M» nMeeT JBa pexxuma:

«LOC» - B 3TOM peXrMe YCTaHOBKA 3HAYEHUsI CUJIbl TOKA OCYIIECTBIISIETCS C TIAHENU YIPaBJICHUS
HCTOYHUKA;

«EXT» - B 3TOM pekuMe yCTaHOBKA 3HAUEHHUS CHJIbI TOKA OCYILIECTBIISIETCS C TIOMOIIIBIO BHEIIHETO
YIIpaBJICHUSI.

4.2.6.5 CoxpaHeHue YCTAHOBOK TOKA M HANIPSIKeHUSI

HcTounuku o6ecriednBaoT BO3MOKHOCTh COXpAaHEHHS BO BCTPOCHHOM MaMsTh 10 16 ycTaHOBOK
TOKa U HampspKeHUs (HaCTpOKa OrpaHMYEHUS 110 TOKY U HAMPSHKEHUIO HE COXPAHSIOTCS).

CoxpaHeHnue mapaMeTpoB ocyiecTBisieTcss koMOuHanueil KHOMok «I[IPE®.» + «BbI3/COXP.».
[Ipu sTOM Ha WHAMKATOpPE HAIpsDKEHUs OoToOpakaeTcss Homep suekku mamsatd (ot 01 mo 16) B
KOTOpYyI0 OyayT 3amucaHbl HacTpouku. C MOMOIIBIO SHKOJepa HaOepuTe HYKHBII HOMEp SYeUKH U
Haxxmute «BBO» is noarBepxxacHus.

4.2.6.6 BpI130B cCOXpaHEHHBIX YCTAHOBOK TOKA M HANIPSKEHUS

Jlis BbI30Ba M3 MaMsITH OJHOW U3 16 YCTAaHOBOK TOKa M HANPSDKEHUS HAKUMANTE KHOIKY
«BbI3.» moka He MOABUTCS HYXHbIe 3HaueHus. [lisg moATBep»AeHHUS BBIOPAHHON YCTAaHOBKH H
BBIX0/Ia U3 pEXKUMa BbI30Ba HAKMUTE KHONIKY «B/Orp.U».

61



@ HITIT MAPC-PHEPT'O

TEXHUYECKAA NOOAEPXKA

Ecnu npu ucnonws3oBanun npubopoB u 110 y Bac BoO3HHMKIKM BONpOCH,, TO MPEXJIE UYEM
00paTUTHCS B OT/IENT TEXHMUECKOM MOIIECPIKKH MOJIb30BaTeNeH, MPOCMOTPUTE BCIO HMEIONIyrocs y Bac
nokymeHTtanuio (PykoBOACTBO moib30BaTelNss U COPaBOYHBIA (aiiin), a Takke 3aiiiuTe HAa HAIl CaWT
www.mars-energo.ru B paszesl TEXHUYECKON MOIEPKKH — BO3MOKHO, Bbl HaiijieTe OTBET Ha CBOM
BOIIPOC.

Ecnu )xe Bam He ynanocs HaiTH OTBET Ha MHTepecyromui Bac Bompoc, CBSKUTECH ¢ HAMU 110
E-mail mail@mars-energo.ru win no tenepony: (812) 327-21-11. [na Ttoro, urodsl nate Bam
KBaJIM(ULIMPOBaHHBIE PEKOMEHJAlNK, pabOTHUKAM OT/ela MOJJIEPKKU MOJIb30BaTene HeoOX0 1Mo
HMMETh CIICIYIONIYI0 HHPOPMAIIHIO:
®amuus, Ums, OtaecTBo,

HasBanune oprannsanum,

Tenedon (Paxc, aapec IMEKTPOHHOU MOYUTHI),

Cepuitnblit Homep auctpudyrtuBa (cM. MeHto «CrpaBka/O nporpamme»),
Hazsanue [Ipubopa, ero 3aBojackoit Homep u Homep Bepcuu [10 mpubdopa,
OO0mee omucaHue NpoOJIEeMbl C MOJHBIM TEKCTOM cooOuieHus o0 ommuOke (ecnu Takoe
uMeercs),

Tun Bamero kommbrorepa,

Bepcus cucrembr Windows,

O0bem orepaTUBHOM MaMSITH,

Csobonnoe mecto Ha HDD,

Hpyryro uHbopmaluio, KOTopyro Bel cauTaeTe BaxHO.

OO0 «HIIIT Mapc-Ouepro»

Anpec: 199034, Poccus, Cankr-IlerepOypr, B.O., 13- nunus, 1. 6—8
Ten.: (812) 327-21-11, 8 (800) 333-10-51

E-mail: mail@mars-energo.ru

WWW.mars-energo.ru
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[MPUITOXXEHUE A.
CXEMbI MEXBJIOYHbIX COEAUMHEHUA
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Pucynok A.1 - Cxema noakmouenus (1:10) nenutens nanpspkenus JHU-3.1 (IVD) k YH-3.1.
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Pucynok A.2 - Cxema NOAKIIIOUEHUS TUTaHWS U LENIEN yIpaBieHUs Y CTAHOBKHU
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PHC)’HOK A.3 - Cxema MOAKIIFOYCHUA YCUIIUTEIIA TOKA U UCTOYHUKOB IIOCTOAHHOT'O TOKAa K YcraHoBke
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PHC)’HOK A4 - Cxema MOAKIIIOYCHUA YCUIIUTECIIA HANIPSIKCHUA U UICTOYHHWKA HAITPAKCHUSA
MOCTOSHHOTO TOKa K Y CTaHOBKE
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NPUTIOXXEHUE b. 3
CXEMA NOAKNKYEHUA NTHY-M K TPEXMECTHOWU YCTAHOBKE

~230V

Apantep
nuraHus
MM 230112 V
ATHY-MN NTHY-MN NTHY-MN
“FBbIX" FBbIX” “FBbiX"
DC12V[ DC12V DC12V

L L
> |rpec > Tremx > | reme

Feoix TTL

RS-232

Switch hub
ethernet

= |

(Tenemetpus) (TenemeTpus) (TenemeTpus) no
CyeTunk CyeTunk CyeTumk ] Sreprodopua

3rEeKTPUYECKON 3MEKTPUHECKo 3NeKTPUYECcKon yany
JHeprum 3Heprum JHeprum :| I]l] |:| [] ” :|

a0oonoo
Briok kommyTauuu| USB

BK-3,1

Pucynok b.1 Cxema noIKJIFOU€HHs IOBEPSIEMBIX CYETYUKOB K TPEXMECTHON YCTAaHOBKE
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NPUJTTIOXKEHUE B.
NMPOrPAMMHOE OBECIEYEHUE

B xommexT nocraBku YcraHoBku «YIIITY-MD 3.1KM» BXOAUT HaKOIUTENb C IPOrPaMMHBIM
o0ecrieueHneM:
nporpamma «Heprogpopma» (Enform),
nporpamma «uepropopma YIIITY» (EnfCalibrationRig),
nporpamMma «HepromoHuTopudr C» (EmCounter),
nporpamma «Kannbposka reaeparopa» (EfCalibr).

«Ineprogopma» (Enform)

[Iporpamma «9Heprodopma» npeaHasHaueHa Juis pabOThl B COCTaBE MOBEPOYHON YCTaHOBKH C
[IpuGopamu [yist  WU3MEpEHHUs AJIEKTPOIHEPreTUYECKMX BEIMYMH UM  TOKa3aTeleld KayecTBa
ANIEKTPUYECKON IHEPruu « IHEProMOHUTOP-3.1», «dHEpromoHuTop-3.3», «OHepromoHuTop-3.1KMp»,
«9uepromonutop-3.3T1» © TeHepaTOpoM DOJICKTPHUUYECKUX CHTHAIOB «OJHeprodopma-3.1» wu
«9ueprodopma-3.3» (B naapHEUIIIEM TEHEPATOP).

[Iporpamma «Heprodopmay Mo3BOJISIET:

ECUUTHIBATH PE3ylbTaThl H3MepeHuid u3 npubopa «OHepromonutop-3.1KM» uepes
MOCJIeIOBATEIbHBIA OPT M 0TOOpaXkaTh uX Ha 3kpane [1K;

®m BBINIOJIHATH YCTAHOBKY HY)KHBIX IpesenoB [IpubGopos no komaHie nojab30BaTeNs;

m3371aBaTh TpeOyeMbIe CUTHAIIBI Ha T€HEPaTOPE C aBTOMATHYECKON U PYYHOM MOJACTPOUKOMT;

B IPOBOJNTH TIOBEPKY U3MEPUTEITHHBIX MPHUOOPOB (IU(POBOTO U CTPEIOYHOTO TUTIOB) B PyYHOM
pEXUME;

m popMUpPOBATH MPOTOKOJIBI IOBEPKU U3MEPUTENBHBIX IPUOOPOB;

B IIPOBOJNTH TIOBEPKY H3MEPHUTEIBHBIX MPHOOPOB «IHEPrOMOHUTOP-3.1», «IHEPrOMOHUTOP-
3.3», «OHeproMoHutop-3.1KM», «dnepromonutop-3.3T1» B aBTOMATHUYECKOM PEKUME;

mcoxpaHiaTh B ¢aiin Ha xectkoM aucke [IK ucnbiTarenbHble CUTHAIBI U METOAMKHU TOBEPKU
M3MEpUTENbHBIX TPUOOPOB;

B CUUTHIBATH U COXPAHITH OMOIMOTEKU UCIIBITATEIbHBIX CUTHAJIOB B TeHepaTop «Heprodopma-
3.1» u «Dueprodopma-3.3».

[Topsimox paboTel ¢ mporpamMmoil «OHeprodopma» mnoapodbHo omnucan B «lIporpamma
»oHeprogopma” Bepcus 2.x.X PyKoBOJICTBO MOJIB30BATEIIS.

«Jueprogopma YIIIIY» (EnfCalibrationRig)

[Iporpamma «3ueprodpopma VYIIIIY» mnpennasnadena ans paboThl B COCTaBe IOBEPOYHOM
ycranoBku «YIIITY-MD 3.1KM» ¢ [IpubGopamu ans u3MEpEeHUs NEKTPOIHEPTETUUECKUX BETUYUH U
MoKazaTesieil KauecTBa JJIEKTPUUYECKON AHEpruu «IHEProMoHUTOp-3.1», «HepromonuTop-3.1KM»
(B nmanpueiimem IIpubop), reHepaTopoM dSIEKTPUYECKUX CHUTHAIOB «JHeprodopma-3.1» (B
nanbHelmem ['eneparop) u c¢ IlpeoOpazoBaTensmu u3mMepuTeabHbIMU — KaauOpartopamu [TTHY-MC
(mpubopoMm Ui oTpeiesIeHus MOTPeIHOCTH) - B nanbHeimeM [TTHY.

ITporpamma «32uepropopma YIIITY» nozposser:

EIIPOBOJUTH IMOBEPKY OAHO(MA3HBIX M TpeX(a3HbIX CUETUMKOB 3JIEKTPHUUECKOM SHEprum ¢
nomo1nsto ycrpoiicrsa [ITHY B aBToMaTuueckoM pexume (OJHOBPEMEHHO OT 1 10 3 CYETUUKOB);

B IIPOBOJIUTH HACTPOHKY (KamuOpOBKY) 0JHO(DA3HBIX U TpeX(a3HBIX CUCTUUKOB IIEKTPUUECKOM
sHepruu ¢ nomouisto ycrpoicrsa IITHY B nomyaBromMatnyeckom pexume (0AHOBpeMEHHO oT 1 1o 3
CUYETUYHKOB);

EIPOBOJUTH TMOBEPKY oOAHOGA3HBIX M  TpexdaszHeIX mpeobOpasoBaresneil  pa3IMUHBIX
SHEPreTUYECKUX BEJIMYUH B MOCTOSIHHBIM TOK WJIM HalpsbkeHue ¢ nomoulpto ycrporcrsa [ITHY B
aBTOMATHYECKOM pexume (0HOBpeMeHHO oT 1 1o 15 mpeoOpa3zoBarerneii);

WIIPOBOJUTH HACTPOWKY (KanuOpoBKY) onaHO(a3HbIX M Tpexda3HbIX MpeodpasoBaTeseit
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Pa3IMYHbIX PHEPreTUUECKUX BEJIMYMH B MIOCTOSIHHBIN TOK WJIM HAIPSKEHUE C IOMOLIbIO YCTPONCTBA
IITHY B nostyaBTOMaTu4yeckoM pexxume (0JHoBpeMeHHO oT 1 10 15 npeobOpa3zoBateneii);

WCUMTHIBATH pE3yJabTaThl u3MepeHuid u3 Ilpubopa uyepe3 moOCIEIOBATENBHBIM MHOPT U
orobpaxkaTh cuntanHble m3mepenus [Ipubopa nHa IIK B pexxnMe MOBEpKU M B PEKUME HACTPOUKH
(xamuOpOBKH);

ECOCTaBJIATh METOJMKHU IIOBEPKU CUETYMKOB U IpeoOpazoBareieidl € BO3MOXKHOCTBIO HX
coxpaHeHus B Qaitn Ha xecTkoM aucke [TK u BO3MOKHOCTBIO 3arpy3ku u3 Qaitna.

®33/1aBaTh CUTHAJIBI U3 COCTABJIEHHBIX METOUK ITOBEPKHU HA F'€HEPATOPE B PEKUME MTOBEPKHU U B
peXHMe HaCTPOUKH (KaJIuOpPOBKN);

mCUnTHIBaTh pe3ynbTarhl u3Mepenuit u3 [ITHY uepes murtepdeiic Ethernet (10 Mout/cex) B
pEeXHMME MOBEPKHU U B PEXKUME HACTPONKHU (KalnuOpOBKH);

m0TOOpaXKaTh pe3yJIbTaThl TOBEPKU U HACTpOolKkH (kanuobposku) Ha [1K;

B COXPaHSATh PE3yJIbTaThl MOBEPKU M HACTPOWKH (KaauMOpoBKM) B ¢ailn Ha xectkuil quck 1K ¢
BO3MOXHOCTBIO UX 3arpy3ku U3 (aiiia u mpocMoTpa;

mOKCIIOPTUPOBATH PE3YIbTaThl OBEPKH U HACTpOiiku (kanuOpoBkH) B (aitn MS Excel.

Jlia mpoBeeHHs MOBEPKU K KaXJI0My HOBEPSIEMOMY CPEICTBY JOJKHO MOJKIIOYATHCSA OJIHO
ycrpoiictBo onpeaenenus norpemHocty (IITHY). OnHoBpemMeHHO MOXkeT ObITh IOBepeHo oT 1 1o 15
OJHOTHUMHBIX MpubopoB. IloBepsembie MpUOOPHI TOKHBI OJJUHAKOBO MOJKIIOYATHCS K MOBEPOYHON
YCTaHOBKE COTJIACHO CBOEH CXeMe MOKITI0UEHHUS.

[ToBepka maM HacTpoilka CUYETYHMKOB IMPOBOJUTCS METOJIOM CPAaBHEHHS YAacTOT 3TaJOHHOTO
noBepsieMoro cueruyrka. [Ipu moBepke CUETUMKOB MUMIMYJIBbCHBIN BBIXOJl KaXJOTO CUETUHKA JOJDKEH
ObITh TOJKIIOYEH K UMIyJIbCHOMY BbIxony oaHoro u3 I[ITHY. MmnynabcHBIN BBIXOJ 3TaTOHHOTO
npubopa J0JKeH ObITh MOAKIIIOUEH K ATAIOHHOMY UMIYJIbcHOMY BXxoay kaxaoro [TTHY. Ilporpamma
«Oueprodopma YIIITY» obecrneunBaeT MOBEPKY CUCTUYUKOB TI0 TUITAM MOIIHOCTH: aKTHUBHAS; ITOJTHAS;
peakTuBHas (TEOMETPUYECKUN METO.T); peaKTHBHAs (TIEPEKPECTHBIA METOT); peaKTHBHAs (CABUTOBBIN
METO[).

IIpu mnoBepke mpeoOpa3oBarenell BBIXOJ IOCTOSIHHOTO HANpPSDKEHUS MM TOKa KaXJOTro
npeoOpa3oBarens JOHKEH ObITh MOJKIIOUEH K M3MEPUTENBbHOMY BXOJY MOCTOSIHHOTO HAIpPsHKEHMs
nnu toka oxHoro w3 IITHY. JIns omHodasHbix mpeoOpa3oBaTeseid 0THOBPEMEHHO TOIIEPKHUBACTCS
MOJIKJIFOYEHHUE K pa3HbIM (a3aM MOBEPOYHON YCTAaHOBKH.

[Iporpamma  «Oueprodpopma  VIIIIY» obecrneunBaeTr MOBEPKY  CISAYIOIIMX  THIIOB
npeoOpa3oBarenell: IepeMEHHOr0 HaNpsHKEHUs; IEPEMEHHOr0 TOKa; aKTUBHOM MOILIHOCTH; MOJHON
MOIIIHOCTH; PEaKTUBHOM MOIHOCTH (F€OMETPUYECKUH, TePEKPECTHBIM, CABUIOBBIM METO); 4YaCTOTHI.

IlonnepxuBaercss moBepka MpeoOpazoBaTenel HaNpsKEHWss M YacTOTbl C HOMMHAJIbHBIM
3HaYeHUEM NepeMeHHoro Hanpsbkenus g0 1000 B.

B kauecTBe MOCTOSIHHOTO BBIXOJa MPpeoOpa3zoBaTesst MOKET ObITh BBIOpAH OJIMH U3 CIIEIYIOLINX
nuarna3zoHnoB uamepenus [ITHY: [0 ... +5] B; [0 ... +10] B; [-5 ... +5] B; [-10 ... +10] B; [0 ... +20]
MA; [+4 ... +20] MA; [0 ... +5] MA; [-5 ... +5] MA.

Knemmel u cxemsl noaxmoueHust ycrpocrsa IITHY k nosepseMomMy CpelCTBY U K yCTaHOBKE
OINMCaHbI B PyKOBOJACTBE 110 3KcIlTyaTauuu Ha npudop IITHY.

[Topsinox pabotel ¢ mporpammoit «ueprodopma YIIIIY» mompobuo ommcan B «IIporpamma
»oHeprodopma YIIITY” Bepcus 2.x.x PykoBOJICTBO MOJIb30BATENS.

«Inepromonutopunr CU» (EmCounter)

[Iporpamma «OHEPrOMOHUTOPHHI CpPEACTB H3MEPEHUi» NpeqHa3HayeHa i paldoThl C
[IpubGopamu 1t  HU3MepeHHs] DJIEKTPOIHEPreTHUECKUX BENIWYMH U TOKa3aTeneld KadecTBa
JNIEKTPUYECKONH  3Hepruu  «IHeproMoHuTop-3.3», «OHepromonutop-3.3T1» wu IIpubopamu
AJIEKTPOM3MEPUTEIBHBIMUA STAIOHHBIMA MHOTO(YHKIIMOHANBHBIMU «DHEproMoHUTOp-3.1» (Bepcus
npommuBky npudopa 1.9 u Beie), «IHepromonutop-3.1KM» (B manbueiimem Ipudop). [Iporpamma
HE MoJIepKHUBaeT paboTy ¢ (aiiaaMu apxUBOB, CO3JTAaHHBIMH OoJiee paHHEel BepcHel MporpaMMel.

IIporpaMma « 9HEPrOMOHUTOPUHT CPECTB U3MEPEHMID) TO3BOJISET:

® CUMTHIBaTh HakoIUIeHHbIe B IIpnbopax apXuBbl pe3ylbTaTOB MOBEPKU CPEICTB M3MEPEHUN
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gyepe3 Mocie0BaTeNnbHblil naTepdeiic RS-232,

COXpaHSATh NMPHUHSATHIEC JAHHBIC HA )KECTKOM JIMCKE B (i,

BBITIOJTHATH O0bEJMHEHNE apXUBOB MOBEPOK, MPOBEACHHBIX 110 OJHOMY CPEICTBY U3MEPEHUS,

OCYIIECTBIISITH IIPOCMOTP paHee MOJYYSHHBIX JaHHBIX B yI0OHOU (opme,

cO3/aBaTh IPOTOKOJIbI IOBEPKU CPEJCTB MU3MEPEHUHN (CUETUYMKOB) AJIEKTPUUYECKON dHEPruu,

KOTOPBIE MOTYT OBITh BHIBEJICHBI Ha TIeUaTh WM COXPAHEHHI B (paiiie Ha )KECTKOM JHCKE,

® CO3JaBaTh M PEIAKTHPOBATH 0a3y MaHHBIX MOBEPSIEMBIX CPEACTB MPUOOpPa (C BOZMOKHOCTHIO
coxpaHeHHs 0a3bl JaHHBIX B (pailir HA JKECTKOM JIUCKE),

® OKCIIOPTUPOBATH TAOIHILY ¢ pe3ynbraTamu nmosepku B MS Excel;

m VHTepdeiic nmosp30BaTels MIOCTPOCH Ha OCHOBE CTaHIapTHOHM Mojenu Windows.

[opsimok paboTsl ¢ mporpammoit «dHepromoruTopuHr CH» noapobno ommcan B «IIporpamma

»JHEPTOMOHUTOPUHT CpeACTB u3MepeHui” IlporpamMmmHOro KomIiekca ,,OHEPrOMOHUTOPUHI
Bepcus 4.x.x PykoBOJCTBO 0JIb30BaTENsN.
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