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BBEOEHWUE

Hacrosiiee pykoBOACTBO pPAacHpOCTPaHSIETCS HAa YCTaHOBKY ITOBEPOYHYIO YHHUBEPCATHHYIO
«YIITY-M3 3.1KM-C» (nmamee — VYcTaHOBKAa) W COJICPXKUT CBEICHUS, HEOOXOMUMbBIE I €¢
skcrutyaTanuu. Bemmyckaercs o TY 4381-053-49976497-2013.

1 TPEBOBAHUA BE3OIMACHOCTHU

1.1 Tlpu pabore c VYcraHoBKOW HeEoOXoauMoO coOmoaaTe TpeOoBaHMs O€30MaCHOCTH,
ycTaHOBJICHHbIE «MexBenomcTBeHHbIME [IpaBumamu oxpanbl Tpyaa (TB) mpu skcmyaTanuu
AIIEKTPOYCTAaHOBOK», M, «OHeproatomuzaar», 2001 r.

[TosicHeHus cUMBOJIa HA TIAHENSIX Y CTAHOBKH

AN

npuBeqeHo B paszene 3 (moapasaen «BkioueHne Y CTaHOBKHY).

1.2 VYcranoBka oOecreynBaeT 3alIUTy OT TOPAKEHUS JJICKTPUYSCKUM TOKOM IO
I'OCT P 52319-2005, kateropust usmepennii — |1, crenens 3arps3nenns — 1.

1.3 Crentens 3amursl o0ooyek o ['OCT 14254 — |P20.

1.4 brnoku, BXOASIIHE B COCTaB YCTAHOBKH, TOJDKHBI OBITh MOJKIIOUEHBI K IIWHE 3alIUTHOTO
3a3eMJICHUS JI0 MOJKIIOUYEHUS YCTAHOBKU K CETH MUTAHMUS.

2 ONMNCAHUE YCTAHOBKHU
U NPUHLUUNA EE PABOTbI

2.1 Ha3zHayeHue

VYcraHoBKM nOBepouHble YyHHBepcanbHble «YIIIIY-MO» npennazHadeHsl Uisi U3MEPEHHUS
AKTUBHOMW, PEAKTUBHOM, MOJHOW 3JIEKTPUYECKOW MOIIHOCTH M YHEPIUH, YaCTOThl IEPEMEHHOTO TOKA,
3HAYEHUHN HANpPSOKEHUS U CHIBI TOKa, (a30BBIX yIIOB U KOA((UIMEHTa MOIIHOCTH, OCHOBHBIX U
JIOTIOJTHUTEIBHBIX MOKa3aTeIel KaueCTBa AJEKTPUIECKON SHEPTUU:

B CPEIHEKBAJAPATUYECKOrO 3HAYEHUS] OCHOBHOM FapMOHUYECKON COCTABISIOUIENH HANPSKEHUS

(Uca);

B CPEJIHEKBAIPATUYECKOTO 3HAUCHHS TAPMOHUYECKON COCTABIISIONICH HANPSKEHUS ¢ YaCTOTOU
h-f; (mopsiaxa h) mst smauenwmii h ot 2 1o 50 (Uch);

B CPEIHEKBA/IPATUYECKOI0 3HAUECHUS] MHTEPrapMOHMUYECKOW COCTABISIOIICH HANpsDKEHUs C
gacroroit m-f; st smauennit m or 0,5 g0 50,5 ¢ guckpernoctsio 1,0 (Ucn);
CPEIHEKBAIPATUICCKOTO 3HAUCHHUSI OCHOBHOW TapMOHUYECKO# coctasJstoniei Toka (lci);
CpeIHEKBAAPATHYECKOrO 3HAYEHHUS TaPMOHHUYECKOW COCTaBJISIOIIEH TOKa mopsiaka h s
srauenuii h ot 2 10 50 (Ich);

B CPEHEKBAJAPATUYECKOTO 3HAYECHHS] MHTEPrapMOHUYECKOM COCTABIISIONICH TOKa C 4acCTOTOM
m-f; nns 3Havenuit m ot 0,5 o 50,5 ¢ auckpernocthio 1,0 (Icm);



yriia (pa30BOro CIBUTa MKy FapMOHHKAMU MOPsiiKa h HanpspKeHus ¥ TOKa OHO#H (a3bl;

K03 dHUIMEHTa TApMOHHYECKON COoCTaBstonel HanpsykeHus mopsaka h st h ot 2 mo 50

[Ku(M]I;

K03 HUIHEeHTa TAPMOHUYECKON CoCTaBJsfolei Toka mopsaka h ams h ot 2 1o 50 [K (h)];

AKTHBHOM 3JICKTPHUUYECKON MOIITHOCTH OCHOBHOM rapMOHHUYECKOM cocTaBisitorei (P1);

PEAKTUBHOM SJIEKTPUYECKON MOIIHOCTH OCHOBHOW TapMOHUYECKOM cocTapJsromiei (Q1);

AKTHBHOM 2JIEKTPUYECKON MOIHOCTH FapMOHHYECKON COCTaBIstoIeH mopsaka h as h ot 2

1o 50 (P(h));

CyMMapHoOro ko3 duirenTa rapMoOHHYECKHUX cocTaBisttomux Hanpsokenus (THDy);

cymMMapHoro ko3dduirenta rapMoHHYecKuX coctaBistiomux Toka (THD));

HAINpPSDKSHUS TPSIMOH MOCIIeI0BAaTeIbHOCTH OCHOBHO# YacToThl (U1);

HANpPsDKCHUS HYJIEBOU TOCIIEI0BATEILHOCTH OCHOBHOM YacToThl (Up);

HaIpPsDKSHUsT 00paTHOMW TOCIIEIOBATEILHOCTH OCHOBHOM 4acToThl (Uy);

K03 dHUIMEHTa HECUMMETPHH HANpPsDKEHUS 1o obpatHo# mocienoBateabHoctd (Koy) 1 mo

HyJeBoi nocnenosarenbaoctr (Koy);

TOKa TPSAMOH MMOCIIeI0BATSILHOCTH OCHOBHOM 4acToThI (17);

TOKa HYJIEBOM TIOCIICIOBATEILHOCTH OCHOBHOMU 4acToThI (lg);

TOKa 00paTHOM MOCIIE0BATEILHOCTH OCHOBHOM 4acToThI (I2);

yron (ha30BOrO CIBHra MEXIy HANpPSOKEHHEM M TOKOM TMPSIMOM, OOpaTHOW W HYJIEBOU

MOCNe0BaTeILHOCTH,

KpPaTKOBPEMEHHOMW 0361 (prukepa;

JUTUTEIBHOCTH MpoBasia HanpsukeHus (Aty);

riyOuHBI IpoBaja HanpsokeHus (SUn);

k03¢ purmenta BpemenHoro nepeHanpspkeHust (Kyep u);

JUTUTEIIBHOCTH BPEMEHHOTO nepeHanpskeHus (Atyep), @ TAKKE ISl BHITIOJHEHHS KaTHOPOBKH

u noBepku CU yka3aHHBIX BBIIIE BETUUUH U (GOPMUPOBAHMS yKA3aHHBIX BEITUYHH.
VYcranoka «YIIITY-MD» npuMeHsieTcs Ui KOMIUICKTAIMs MOBEPOYHBIX (HCIBITATEIBHBIX)

nabopaTopuil.

2.2 OnucaHue YcmaHoeku u 6710k08, 8xo0siLyux e ee
cocmas

[Mpunnun nevictBust 3TanonHbix CH, BXoAsmMX B cOCTaB YCTaHOBKM, OCHOBAaH Ha aHAJIOTO-
nuppoBOM NpeoOpa3oBaHUM MIHOBEHHBIX 3HAYEHHWH BXOJHBIX CHTHAJIOB HANpsOKEHHUS M TOKa B
uu(ppoBbIE KOJBI, U3 KOTOPBIX (POPMHUPYIOTCS MAacCUBBI OLIM(PPOBAHHBIX BBHIOOPOK, C MOCIEAYIOLIUM
BBIUMCJICHUEM 3HAYEHUI M3MEPSAEMBIX BEJIMYMH U3 MOJyYEHHOI'O MAacCUBA JIaHHBIX B COOTBETCTBUU C
BCTPOCHHBIM TporpaMMHbIM  obOecnieuennem (manee - BIIO) CU. BIIO xpanutcs B
sHepronezaBucumoii namsatu EEPROM monyns nentpanbsHOro mporeccopa mpudopos.
YcTaHOBKM MOTYT OBITH MCHOJB30BaHbl aBTOHOMHO WJIM B COYETAaHUU C TNEPCOHATBHBIM
kommbrotepoM (I1K), pacummpsitornm ee GpyHKIHOHATBHBIC BO3MOKHOCTH MTPU KATHOPOBKE M MOBEPKE
ITAJOHHBIX U pabounx cpeacts u3mepenuii (CH) 37eKTpoIHepreTHIeCKUX BETUYNH:
m onHoda3HbIX U Tpexdazupix CU akTUBHOHM, peaKTUBHOM, MMOJHON MOIIHOCTH U »Heprun, CU
POMBIIIJICHHON YacTOTHI, JEHCTBYIOIINX 3HAYCHUN HANpPsDKEHUS W TOKA, (a30BBIX yTJIOB U
K03 dUIMEeHTa MOIITHOCTH:
oHO(a3HBIX M TpexX(a3HBIX CYSTYNKOB AKTUBHOM U PEAKTUBHOU HIIEKTPUYECKON SHEPTUH,

m onHO(a3HBIX U Tpex(da3HbIX BATTMETPOB, BAPMETPOB M M3MEPUTEIHHBIX IpeoOpazoBaTeeii
AKTUBHOW M PEAKTUBHON MOIIHOCTH,

® DHEpPreTHYecKux (PazoMeTpoB, YACTOTOMEPOB U U3MepuTenei korhduiirmeHTa MOITHOCTH,
BOJITMETPOB, aMIIEPMETPOB U H3MEPUTENIbHBIX NpeoOpa3oBaTeneii HaNpsyKEHUS U TOKa B
IPOMBIIIJICHHOH 00J1aCTH 4acToT;
npuOOpOB IS U3MEPEHHS ITOKa3aTeNeil KauecTBa AIEKTPUUECKON IHEPTUH,

m 1puOOpOB AJIS U3MEPEHUSI HAMIPSHKEHUS, CHIIBI TOKA U MOIIIHOCTH MOCTOSIHHOTO TOKA.
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Y CTaHOBKM BBHITIOHEHBI B BHJIE (DYHKIIMOHAIEHO 3aKOHUYEHHOTO pabodero Mecta MOBEPHUTENS U
MOJKET paboTaTh B IByX PEXKUMAX:

npu ynpasieHun oT IIK mo cranmapTHeIM HHTEpdeiicaM € MOMOILBIO MPOrPaMMHOIO
obecrnieuenus (I10);

B ABTOHOMHOM pEXHME IMpU YIPaBIEHUU OT BCTPOCHHBIX KJIaBHATyp M TIpadUyecKux
Kuakokpuctaumieckux uHankaropo (JKKU), pacrmonokeHHbIX Ha JIMIEBBIX MaHEIX
puOOpPOB «IHEPTOMOHUTOP» U «IHEpropopma.

OtoOpakenue mapameTpoB u ¢GopMbl curHamoB ocymecTtBiusiercs Ha JKKW  6Grnoka
«9Oneprodopma» u Ha KKU npudopa «uepromonurtop», mudo Ha 1K ¢ nmomousio I10.

[TutaHre yCTaHOBKH OCYIIECTBIIETCS OT CeTH mepeMeHHoro toka (220 £22) B, (50 £2,5) T'n,
npu ko3 unmenTe HecuHyconaabHOCTH He Oomee 5%.

VY CTaHOBKU BBIMMYCKAIOTCS B MOIU(MUKALNAX, OTIMYAIONIUXCS TUANIa30HOM BBIXOJHBIX CUTHAJIOB
CHJIBI TOKa M HANpsHKEHUS TEPEMEHHOTO TOKa (MOCTOSHHOIO TOKA), JMArna30HOM BBbIXOIHOW
MOIIIHOCTH KaHAJIOB TOKA U HANPSKEHUSI.

B cocTaB ycTaHOBKH BXOJIUT:

stanonHoe CHU - IIpubop 31eKTpOM3MEpUTENbHBIA ATAJOHHBIH MHOTIO(QYHKIMOHAILHBIN
«Duepromonntop-3.1KM» (3apeructpupoBaHHbli B ['OCYZapCTBEHHOM peecTpe CpEICTB
nu3mepenunii mox Ne 52854-13),

HCTOYHHK HCIbITaTeabHBIX curnanos (MUC).

B cocras CTAllMOHAPHOTO UCTOYHHKA UCIBITATCIIbHBIX CUT'HAJIOB NHncC BXOJMAT.

070K TeHepaTopa-cuHTe3atopa «Juepropopma-3.1» (1 wr.),

610k kommyTarun «bK-3.1» (1 mr.),

Onoku ycuurenei Toka «YT-3.1» (3 wr.) u ycunurens Hanpspkenus «YH-3.1» (1 wr.),
OJI0K JeUTeNh HanpsKeHUS HHAYKTUBHBIN «IHW-3.1» Tpexda3Hblii (TOMOITHUTENBHO),
OJIOK yCHIIUTEJIsl HATpsDKeHHs U Toka nocTossHHOro «YHTII» (nomomHuTENBHO).

Cranuonapusiit UMC 1 3TanoHHOE CpeCTBO U3MEPEHHSI MOHTUPYIOTCS B TPUOOPHOI CTOMKeE.

VYcnoBHoe 0003HaueHHE YCTAaHOBOK IPU UX 3aKa3e W B JOKYMEHTALMU APYroW MPOAYKLWH, B
KOTOPOH OHU MOTYT OBITh HMPHUMEHEHBI, JOKHO COCTOSTh M3 HauMeHoBaHus YcrtanoBku (YIIITY-
MD), ycioBHOro 0003Ha4YEHUsI MOJU(PHUKAINHE U 0003HAYCHHUST TEXHUIECKUX Y CIIOBHIA

VIIITY-M3 3.1KM-C-XX-XXX-XX/XXX -XIXXX TV 4381-053-49976497-2013
1 2 3 4

1 — o6o3HaYeHNE MOJU(PHUKAIIMY IO METPOJIOTHUECKUM XapaKTEPUCTUKAM:

02 - ¢ mpubopom "IDuepromonurtop-3.1KM C-02";

05 - ¢ mpubopom "Duepromonurop-3.1KM C-05",

10 - ¢ mpubopom "DHepromonutop-3.1KM C-10" unu ¢ mpubopom "IHEProMOHUTOP-
3.3T1"

0211 - c¢ mpubopom "Duepromonutop-3.1KM C-02-1XX" u nomogHUTENHHBIM OJOKOM
«YHTII»;

2 — 0603HaueHNEe MOIU(UKAITUHN TIO CHJIE MAKCUMATBHOTO BBIXOAHOTO TOKA Imax , A

1,7
110;
120

3 — 0603HaueHne MOAU(UKAIIUH ITO BHIXOIHOM MOIHOCTH KaHajia ToKa/HanpsukeHus:, BeA:

25/50,
45/200,
15/5,
45/100



4 — o muana3ony BbIxoaHOro HANPSKEHUS Umin/Umax, B:

m 6/264 (6...264 BonbT) (HOMHHAIBHBIC 3HaueHHs (a3HbIX /Mex(a3HOro HampsuKeHus, B:
60/60*\3 u 220/220*V3),

m 6/528 (6...528 BoabT) (HOMHHANBHBIC 3HAYEHHS (a3HBIX/MEK(DA3HOrO HAMpsHKCHUs, B:
60/60*\3, 220/220*\3 u 480/480*~/3),

m 0,1/528 (0,1...528 BosabT) (HOMUHATIBHBIC 3HAUCHUS (ha3HBIX /Mex(Pa3HOTO HAMPsDKEHMUS, B!
60/60*\3, 220/220*V3 u 480/480*\/3) - B KOMIUIEKT MOAM(HUKAIINN JTOJKCH BXOUTh
nenurensd «JTHU-3.1» ¢ koaddurmentamu aenenus 1/10, 1/100.

[Ipumepbl 0603HaUEHUS IpU 3aKa3e:

"VIIITY-MD  3.1KM-C-02-110-25/50-0,1/528" - VYcraHoBKka, mpeaHa3HAYCHHAS IS
KaTMOpOBKM ¥ TIOBEPKHM TPUOOPOB JUISI W3MEPEHUS HANpPSDKEHHs, CHIBI TOKA M MOITHOCTH
NepeMEeHHOro Toka ¢ nmpubopom "IOnepromonutop-3.1KM C-02" u MUC ¢ nuanazoHamu 3aJaHUs
nanpspxenns 0,1/528 B;

VYcranoBka «YIIIIY-MD 3.1KM-C» oOecnieunBaeT H3MEpPEHHE 3JIEKTPOIHEPreTUUECKUX
BEJIMYMH B JMala30oHaX M C TMpelIelaMd JIOMyCKAaeMbIX OCHOBHBIX ITOTPEITHOCTEH W3MEpeHUs,
COOTBETCTBYIOLIMM XapaKTePHCTHKaM MpuOopa «IHeproMoHuTop-3.1KM», BXOISIIEro B KOMILICKT
VYcranoBku «YIIITY-MD 3.1KM-C».

OO6uwii Bug ycranoBku «YIIITY-M3 3.1KM-C» npuseneH Ha pucynkel.l
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bnok ycunurens
Hanpsokerns «YH-3.1»

Jenutens HampspKeHUS
uHAyKTUBHBIN « JHU-3.1»

[Tpubop 3neKTpoN3MepUTETHHBIN
9TaJOHHBIA MHOTO()YHKIIMOHAIbHBIN
«9Quepromonurop-3.1KM»

bnok reneparopa «9Quepropopma-3.1»

bnok kommyranuu «bK-3.1»

——mm———o

VYcunurens Toka «YT-3.1»

Pucynok 1.1 O6umwmii Bua ¥YcranoBku «YIIITY-M3 3.1KM-C»



2.2.1 bnok kommyTauum «bK-3.1»
Ha pucynke 2.1 npeacrasiieH Bu TUIEBOM maHenu 010ka kommyTaruu «bK-3.1».

6
/N Briok KommyTauuu BK-3.
5|+ @

Pucynok 2.1 Bun nuneBoit manenu 6;10ka kommyTaruu «bK-3.1»

1 — xnonxu nodawu numanusi Ha ycunumenu moka u Hanpsxceuus ¢az A, B, C u unouxamopul
HAIU4usi NUMAHUSL HA YCUTUMENSX; 2 — KHONKU GblKo4enust numarnus ycunumenei ¢az A, B, C; 3 —
knonka «BKJI» ¢ unoukamopom nodauu nanpsdiceHus Ha 010k eenepamopa «uepeopopma-3.1» u na

npubop «Inepeomonumop-3.1KM»; 4 — knonka «BBIKJ/I» cuamus numanus co 6ceil ycmaHo8KU;
5 — unouxamop nanuyus numanus Ha 6aoxke kommymayuu «bK-3.1»; 6 — coedunumenu nanpsicenus
(gpazer A, B, C, neiimnans); 7 — coeounumenu moxa (1o, 1so, lco);
8 — coeounumenu moka (1* 4, 1*p, 1*¢).

Ha pucynke 2.2 npeacrasieH Buj 3aaHeit naHenu 0jg0ka kommyTtanun «bK-3.1».

i e - | 6 |
f BEnok kommyTauumu BK-3.1 @ i'
o
* 4
Ic Is I A
I 7 180 Ao
5 1 @ - a9 < i
8

PucyHnok 2.2 Bux 3anneii nanenu 61oka kommyTtanuu «bK-3.1»

1 — oeporcamenu npedoxpanumeneii; 2 — coedunumens 3a3emieHus; 3 — coeOuHumenb NUMaHus
on10ka eenepamopa «duepeogopma-3.1» u npubopa «Snepeomonumop-3.1KM»; 4 — coedunumenu
numanus ycunumeneu moka (¢as A, B, C); 5 — coedunumenv u mymoaep numanus (6xoonotr); 6 —

pasvemol 0151 NOOKIIOUEHUSL 8IXOOHBIX CUeHAN08 Hanpsicenus yemanosku (¢aza A, B, C, neiimpany);
7 — pazvemvl 0151 NOOKIOUeHUsL 8bIX00HbIX Mokos yemanosku (1* 4, 1%, 1%¢); 8 — paszwvemwl ons
nooxmouenus: 8blxooHwvix moxos ycmanoexu (1ao, 1o, lco) -
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2.2.2 NenuTtenb HanpsikeHUss UHAYKTUBHbIN (HU-3.1)

JIHM-3.1 mpenHazHadyeH Ui KPAaTHOTO MOHWKEHHS HAINPSDKEHHsS, BBIAABAEMOr0 YCHIIUTENIEM
YH-3.1. Ha pucysnke 2.3 npencraBiieH BuI JUIeBoi nanenu 6imoka JIHN-3.1.

» -

! @ WHOYKTWBHbIW OENUTENE HANPSA

Pucynok 2.3 Bun nunesoit nanenmn JJHU-3.1.
1 — sbixoonvie eneszoa oenumens nanpsicernust (1/10) - mpu paszer u neimpany;
2 — sbixoomnwle enesoa denumens nanpsixcenus (1/100)

Ha pucynke 2.4 npeacrasnex ua 3aaaeit manemu JJHU-3.1.

¢ @ 1 W

Pucynok 2.4 Bux 3anueit nanenu JJHU-3.1.
1 — exoonvie knemmur Hanpsicerust (00 300B) - mpu gazvl u netimpanw; 2 — 8bIX0OHbLE 2HE30A
oenumens nanpsicenust (1/10); 3 — svixoonsie enezoa oenumens nanpsicenus (1/100);
4 — coeOuHumens 3a3eMIeHUsL.

BbIxo/IHbIE THE3/Ia JTUIICBOM MAHETH U 3aIHCH MaHEeIH BKIIOUYCHBI apauiebHO (yOnupyoTes).



2.2.3 bnok reHepaTopa «dHeprocopma-3.1»

Ha pucynke 2.5 npencrasieH BUJI JIMIIEBON NaHe ! 0JioKa reHepaTopa «Hepropopma-3.1».

! W
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IHEPTO®OPMA-3.1

& ol ] Al el

Pucynoxk 2.5 Bun nuueBoii nanenu 0;10ka renepatopa «Hepropopma-3.1»
1 — epaghuueckuii oucnneti; 2 — xknasuamypa

Ha pucynke 2.6 npencrasneH BUJ 3aiHeH maHenu 6joka reaeparopa «Queprodopma-3.1».

2 3
Nk w 1
R5212 YH
k4 k|
Ye1 Ye2 Yei
oK ﬁ E E
ravsens ' '
@ ETY 1Y
=
5
HEPTOMOPMA-3.1 =230V 50Hz 40VA
4PN - 6 ® »
1 — 4 7
8

Pucynok 2.6 Bun 3aaneii nanenu 6110ka reHepatopa «Heprogpopma-3.1»

1 — coeounumenu ons nepedauu ¢opm cuenanos moka Ha ycunumenu;, 2 — coeouHumeb
unmepeiica RS-232; 3 — coedunumens wiunsl ynpasienus ycuiumenimu Hanpsaxicenust; 4 —
coedunHumenu 011 nepedaiu opm CUSHANLIO08 HANPAICEHUsL HA YCUTUMeNU; S — coeOunumeny wuH
YApasneHus yeurumensamu moxka, 6 — coeounumens 3azemnenust; T — oepocament
npedoxpanumernetl, 8 — coeounumenv u mymo.iep numarus
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2.2.4 bnok npubopa «3HeproMoHuTop-3.1KM»
Ha pucynke 2.7 npencraBiieH BUJ IMIEBON MaHeIH pubdopa « IHeproMoHuTop-3.1KMp».

fo—

ENEIGUMDN”OR-]JKM! | “
ALE
@ x_ e i 7 "
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3 4 5 6

e

Pucynok 2.7 Bun nuneBoii nanenu npudopa « JHeproMoHutop-3.1KM»

1 — epaghuueckuii oucnaeti; 2 — knasuamypa; 3 — pazvem 0Jisl NOOKIHOUEHUs NOGepseMblX NPUOOPO8S ¢
akmusHoiM uMnyabcuvim ebixooom (3-15B8); 4 — pazvem ons nookmouenus YOC; 5 — pazvem
UMNYIbCHO20 8b1X00a OJIs CHAMUsL YACHOMbl, NPONOPYUOHANLHOU usmepsiemoi mownocmu (5B); 6 —
pazvem umnyivbcrho2o vixooa (24B).

Ha pucynke 2.8 mpeacrapien Buja 3aaHei maHenu npuoopa «IHeproMoHuTop-3.1KM».

12 4

CURRENT INPUT CURRENT INPUT CURRENT INPUT

CURRENT INPUT
12-120 AC

11

Pucynox 2.8 Bun 3agneit nanenu npubopa « JHepromMmoHuTop-3.1KM»
1 — exo0usbie enezoa nooasaemozo nanpsixcenus (aszvt A, B, C u neiimpans N);
2 — 6X00Hble 2He30a 01 N00ayU U3MEePUMENbHbIX CUSHAI08 moKka 00 114,
3 — 6bIx00HbIe 2He30a yenell moka ceviue 11 A,
4 — coeounumens wunst ynpasienus npeoeramu VIITT;
S5 — coedunumens 011 nooxknrouenus yeneu moxka YITT u moxouzmepumenvuvix Kieujel;
6 — coedunumenv u mymoaep numarnus; T — coeounumens 3a3emieHus,
8 — coedunumensv 0151 NOOKIOUEHUSL MOOYJISI KOPPEKYUL 8PeMeHl,
9 — coeounumenv RS-232;
10 — coeounumens» USB;
11 — exoouwble enezoa yeneti moka ceviue 11 A;
12 — sbixoonwie enezoa ons yeneti moxa 0o 114

11



2.2.5 bnok ycunurtens toka «YT-3.1»
Ha pucynke 2.9 npeacrasiieH BU TUIEBOM MaHeTH yCHUIATENS Toka «Y T-3.1».

Pucynok 2.9 Bun nuinieBoit maHenun ycuautens Toka « Y T-3.1»
1 — unouxamop nanuuus numanus «CETH»

Ha pucynke 2.10 npencraBieH BUJ 3aIHUX NaHEeH ycunuTenei Toka «Y T-3.1».

¢
&
£

epiodopma

Fuix. 10A

7 6

Pucynok 2.10 Bux 3agneit nanenu ycunutens Toka «Y T-3.1» ¢ TokoBbM mipeaenom a0 100 A
1 — coedunumens wunwvl ynpasienus cenepamopa «Inepeogopma-3.1»; 2 — xkiemmol 6bIXOOHBIX
moxos 00 100 A; 3 — knemmol 6bixo0HbIx mokoe 00 10 A; 4 — coedunumensb 6X00H020 CUZHANA MOKA
(5V max); 5 — coeounumens numanus (6xoonou); 6 — coeounumens numanus ycuiumens
Hanpsicenus «YH-3.1»; T — coedunumens 3azemueHus

12
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2.2.6 bnok ycunurtenen HanpsxxeHus «YH-3.1»
Ha pucynke 2.11 npencraBieH By IuieBoi naHenu 6moka «YH-3.1x».

00

Pucynok 2.11 Bup nuneBoit nanenu ycunureneid HanpspkeHust «YH-3.1»
1,2,3 — unouxamopwl Hanuuus numanus Ha ycunumeine Hanpsiscenus no gazam A, B, C.

Ha pucynke 2.12 npencraBieH Bu 3aaHeH manenu ooka «YH-3.1».

Beixop,

. 0.25A

dasa A 9}' BxoA $a3aB

BXOA ¢dazaC Bxoa

@

2A i 2A . 1

YCUANTEAb HANPHMEHMA [YH-3.1

6 9 3 7 10

N
=
N

(o]

11 5 1

Pucynok 2.12 Bux 3agHeit nanenu ycunuteneil Hanpsokenus «YH-3.1»

1 — coenuHUTENH MIMHBI YIPaBICHUS TeHepaTopa «dueprodopma-3.1»;
2 — KJIEMMBI BBIXOJIHBIX (Pa3HBIX HAMPSHKESHUN U HEHTPAIH,

3 — coeaunuTeNb BXoaHOro curaana HanpsokeHus (Uyax —BV) dassr A;
4 — coequuaUTENb BXOAHOTO curHana HanpspkeHus (Unmax —5V) dassr B;
5 — coeaunuTenb Bxoauoro curuaia Hanpsokerus (Unax —5V) daser C;
6 — coexpuHUTENs IUTAHUS (Dasbl A;

7 — coenuHUTENDb NMUTaHUs (a3sl B;

8 — coenuuuTenb mutaHus ¢assl C;

9 — neprkaTenu npeaoxpaHuTene Gassl A;

10 — nmeprkatenu npegoxpanuteneit gassl B;

11 — neprxatenu npepoxpanureneit gpassl C;

12 — coenuHUTEID 3a3EMIIEHUS

13



2.2.7 NMpeobpa3oBaTesib NOCTOAHHOIO TOKa U HaNpsiXXeHUsi B 4acToTy
«MTHY»

Ha pucynke 2.13 npeacraBieH BU/ JIUIIEBOH MaHETH

Pucynok 2.13 JIuuesas nanens [IpeoOpaszoBarens «[ITHY»
1 — b6ykeenno-yugposoti oucnueii; 2 — knasuamypa; 3 — YHUNOJAPHBIU 8X00 HANPANCEHUS OJisL
npeobpazosameriell HANPANCeHUs. ¢ OUANA3oHamu 8bixooHo2o nanpsixcenus 0-5 B u 0-10 B;

4 — b6unonapHvIll 6X00 HANPANXCEHUSA 01 Npeodpazosameliell HanpAXCeHus ¢ OUANa30Hamu 8bIX00OHO20
nanpsicenuss =5...+5 B u =10...+10 B; 5 — ynunonsapuwiii moxoswiii 6x00 0/is1 MOKOBbIX
npeobpazosamerelti ¢ ouanazornamu 6vixooHo2o moxa 0—-20 mA u 4-20 uA,

6 — OunoaspHvILL MOKOBLLU 6X00 0151 MOKOBLIX Npeobpazosamenell ¢ OUANA30HaAMU
6b1x00H020 moka 0...+5 mA u =5...+5 mA

Ha pucynke 2.14 npexncrasien Bua nepeaneii nanenu [Ipeodpazosarens «[ITTHY»

|— Fax Yoc —] LAN |— Fabix F(p)Bx -|

gBEHEMOE ﬁo 5 128 ! gm\onuhln ngw

74 / / / / /

1 2 4 3 5 6

Pucynok 2.14 Ilepennss nanens [Ipeo6pazoBatens «[ITTHUY»

1 — coedunumens 015t NOOKIIOUEHUsL YACMOMHO20 8bIX00d NOGEPsemMo20 ycmpoticmaa (cuemuuxa

anekmposnepeun); 2 — coeounumens 0/ nookmouenus YOC; 3 — nopm 011 ROOKIIOUeHUs K cemu
Ethernet; 4 — pasvem numanus; 5 — coedunumens 0151 ROOKIOUEHUS K HACMOMHOMY 6X00Y

smanonno2o npubopa (Snepeomonumopa); 6 — coedunumens 015 NOOKIOUEHUSL K HACMOMHOM)
8b1X00Y dMANoHH020 npubopa (DnepeomoHumopa)

2.2.8 KannbpoBaHHble KaTyLUKN

B coctaB VYcTaHOBKHM MOTYT BXOAMTH KaJMOpPOBAHHBIE KaTyIIKH, NpeAHAa3HAYCHHBbIE IS
MOBEPKHU M PETYIUPOBKU MPHUOOPOB C TOKOU3MEPHUTEIHHBIMH KIICIIAMH.

Ha pucynke 2.15 mpencraBnen Bun karymek Ha 10 u 20 ButkoB, a Ha pucyHke 2.16
npencTasieH Buj Tpexdasnoii karymku Ha 100 BUTKOB.

= —

Pucynok 2.15 Bun kanuOpoBanHbix katymek Ha 10 u 20 BuTkoB

14
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Pucynok 2.16 Bun tpexdaznoii kamuOpoBanHoi katymiky Ha 100 BUTKOB

2.2.9 YeunuTenb HanpsXXeHUs U Toka NOCTOSAHHbIX «YHTI»
Ha pucynke 2.17 mpexacraBieH BuJ JIMIEBOW MaHEIH YCWIMTENEH MHOCTOSHHOTO TOKa M

HanpspkeHus «Y HTII».
f
1

1
|
? ? m“m
SOrEnSEn” T = O\ )T
|
6

Adjust G- Eriae ¥ AIETER
2 I 5 T * 10

4 7 8 9
PucyHnok 2.17 Bun nuieBoii maHenu ycuiuTelield Toka u Hanpspkenus «Y HTTT»

1 — nosopommnas pyuxa xoppexyuulesooa; 2 — unouxamop pabomol 6 pexcume nOCMOSHHO20
nanpsiscenust; 3 — mun mooyias (300 — nanpsiocenue, 100 — mok); 4 — unouxamop 6vix00H020
HANpsdCceHust; 5 — UHOUKamop pabomul  pedcume nOCMOSHHO20 MOKA,; 6 — UHOUKAMOP 8bIXOOHO20
moxka; T — asaputinblii UHOUKAMop; 8 — KHONKA 8KIIOUEHUS 2]IABHO20 6b1X00A; 9 — KHONKA GKIIOUEHUS
ecnomocamenvHo2o 6vixooa; 10 — 9-mu nosuyuonuwslll nepexioyament pescumos.

15
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Pucynok 2.18 Bux 3anHei nanenu ycuwinTenei Toka u Hanpspkenus «Y HTTI»

1 — knemma svixooa nonoxcumenvrozo cuenara (Ouamemp omeepcmus 6,5 mm); 2 — kremma vixooa
ompuyamenvroco cuenana (Ouamemp omeepcmust 6,5 wm); 3 — Ethernet (ENET) wru GPIB pasvem
(onyus); 4 — pazvem RS-232/RS-485; 5 — pasvem ons nookmouenus numanusi; 6 — 60oam 3azemienus,

7 — pazvem anano208020 NpocpamMmuposanus; 8 — 6cnomozamenvHulil 8b1X00 U pA3bEM

U30IUPOBAHHO20 AHAN0208020 npocpammuposarusi; 9 — USB-nopm; 10 — pazvem mynrvmuxananivro2o

nopma RS-485; 11 — pasvem Ethernet/LAN; 12 — senmunsyuonnvie omeepcmust.

]

2.3 Yempoliicmeo u paboma

[Tpuaun paboThl YCTaHOBKM OCHOBAaH Ha CpPAaBHEHHMH TIOKa3aHWA STaJIOHHOTO mpubopa
«2Onepromonutop-3.1KM» u mnoBepsemoro mnpubopa. B KadecTBe HCTOYHMKA HCHBITATEIHHBIX
CUTHAQJIOB B Y CTaHOBKE HMCIOJB3YIOTCS OJIOKH: TeHepartop «DHeprodopma-3.1» u ycunuTenu Toka u
HanpsbkeHus. llogkimroueHue noBepseMoro mpubopa K YCTAaHOBKE OCYIIECTBISIETCS 4depe3 OJok
koMmmyTanuu «bK-3.1».

3amanve 1MQPOBOM MOJAENM CHTHAJAa OCYLIECTBISETCs OJOKOM TeHepaTopa-CHHTe3aTopa
«Jueprodopma-3.1», CUTHAJIBI C BBIXOJOB KOTOPOTO IOCTYMAIOT HAa OJIOKM YCWJIMTENIEH TOoKa W
HanpsDKEHUsA. DBJIOKKM yCHIIMTENE HMMEIT HECKOJBKO IMOJIMANa30HOB TOKOB M HANPSDKEHUH,
MEePEKIIFOUCHUE KOTOPBIX OCYIIECTBISIETCS TeHepaTopoM «DHeprodopma-3.1» 1o muHe ynpaBiacHUS.

C nomomipio 6moka kommyrtanuu «bK-3.1» momaercss cereBoe HampspkeHHE NUTAHUS — Ha
reHeparop-cuHTe3atop «IHeprodopma-3.1», Ha 3TamoOHHBIM Mpubop «IDHepromoHuTop-3.1KM», Ha
YCUIIUTENH TOKA M HATIPSHKCHUSI U TIOBEPSIEMBIE TPUOOPBI.

CurHanbl ¢ BBIXOJIOB YCWJIMTENEH TOKa W HaNpsHKEHHMsS MOJAIOTCA Ha ATAJIOHHBIA MPUOOD
«9HepromoHUTOP-3.1KM>» 11 Ha moBepsieMblit pUdOp.

[Tpu nmoBepke MpuOOPOB, UMEIOLIUX YACTOTHBIE BXOJIbI U BBIXObI, X MOJIKIIOYAIOT K
pa3béMaM, pacroIoKeHHBIM Ha NepeaHe nanenu npudopa «HepromoHuTop-3.1KM».

2.3.1 Mpnbop anekTponsmepuTesibHbIN 3TaNIOHHbIN
MHOro@yHKLUMOHaNbHbIN «QHEeProMoHnTop-3.1KM>»

[Tpubop «Duepromonutop-3.1KM» mnpegHazHaueH mJisg KaJuOPOBKH M TIOBEPKU CIICTYIOMINX
STAJIOHHBIX U PAa0OYUX CPEACTB U3MEPEHUH JEKTPOIHEPTETUYECKIX BEINUHH:!
m 0JHO(a3HBIX U TpeX(Pa3HbIX CUETUYNKOB AKTUBHOM U PEaKTUBHON AJIEKTPUUECKON SHEPTHUH;
m 0o7HO(A3HBIX U Tpex(a3HbIX BaTTMETPOB, BAPMETPOB M M3MEPHUTEIBHBIX MpeoOpa3zoBaTesei
AKTUBHOW U PEAKTUBHON MOIIHOCTH;
® DHEPreTHYecKux (PazoMeTpoB U YaCTOTOMEPOB,;

16
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® BOJBTMETPOB, aMIIEPMETPOB W M3MEPUTENBHBIX IpeoOpa3oBaTeliell HANpsHKEHUS U TOKa B
MIPOMBIIIIEHHON 00J1aCTH 4acToT;
CPE/ICTB U3MEPEHHS U PETUCTPALIUK MTOKa3aTelei kauecTna aekTpodHepruu ([1KDJ);
CPEICTB M3MEPEHHUSI U PEruCTPaLUU MapaMeTPOB AIEKTPUUECKONW SHEPIUU B OJHO(DA3HBIX U
Tpex(a3HbIX IMEKTPHUECKUX CETSIX.
[Topsimox pabotel ¢ nmpudbopoM «HeproMoHUTOP-3.1KM» B aBTOHOMHOM pexHMe MOIPOOHO
orucal B «[Ipubop 31eKTpON3MEpUTENFHBINA STAIOHHBI MHOTO(QYHKIIMOHAIBHBINH « DHEPrOMOHUTOP-
3.1KM» PykoBoactBo 1o skcmmyaranuu MC3.055.500 PO».

2.3.2 NeHepaTop-cuHTE3aTop «AHeprocdopma-3.1»

PaGora renepaTopa-cHHTE3aTOpa OCHOBaHA HA UCIOJIH30BAHUM MPUHIUIA IHUPPO-aHATIOTOBOTO
npeodpaszoBanus (L[AIT). Ilnata LIAII npeacraBisier co0oi 6 MICHTHYHBIX HE3aBUCHMBIX KaHAJOB
peoOpa3oBaHus BXOIHOTO MUPPOBOTo 16-pa3psaHOro CUTHANIA B aHANOTOBBINM curHai. [lmata [1ATL
BBIpabaThIBaeT 6 aHAOTOBBIX CUTHAJIOB. 3 CUTHAJIA TOKA U 3 HATIPSKCHMS.

[Inara mpoueccopa oOecneunBaeT ympaBieHue paboroil [Ipubopa: BbIpabOTKa MacCHBOB
curnanoB st matel LIATT (s kaxmoi Touky 6 meproanYeCcKiX KPUBBIX), COXpaHEHHE Pe3yIbTaTOB
B DHEPrOHE3aBUCHMOM MaMATH, CYCT BPEMEHH, OOMEH C BHCIIHUMH YCTPOUCTBAMH (KOMITBIOTEPOM),
BBIBOJI PE3yJIbTaTOB HAa WHIUKATOp, NpUEM KOMaHJ M JaHHBIX OT KiaBuaTypsl. KiaBuatypa
MeMOpaHHasi yCTaHOBJICHA Ha MEPEIHION0 MaHelb U COeAMHEHa ¢ IuaTod mporeccopa. C moMoIbko
KJIAaBUATYphl OCYILIECTBIISIETCA yMpaBiICHUE BHJIOM OTOOpakaeMbIX JAaHHBIX, BBOJA TpeOyeMbIX
3HayeHuil (popma, pasmax, (a3oBbie CABUTHM KPHUBBIX TOKOB M HAIPSDKEHHIA), MPOTPaMMHUPOBAHHE
KOHTpPOJUJIEpAa M BBINIOJHEHUE APYTUX CEPBUCHBIX M TEXHOJOTHYECKHX omepanuil. Mukpomnpouneccop
YOPAaBISIONIUX CUTHAJIOB CIYXXUT JUIsl yIpaBlieHUs OJOKaMH YCHIHUTENEeH TOKa U HaNpsHKEHUS —
MEPEKITIOUEHHUs TIPEAENIOB B 3aBUCMMOCTH OT BEJMYMHBI 33JJaHHBIX CUTHAJIOB TOKOB M HANPSKEHUH.
YpaBisoOIe CUTHAIBI MPOXOAAT Yepe3 IUIAThl ONTPOHHBIX Pa3Bs30K. VICTOUHUK MHUTAHUS CITYKUT
JUIs BBIPAOOTKM HEOOXOIMMBIX HAIPSKEHUH JIJIS TU1aT, BXOAAIIUX B COCTaB T€HEpaTopa-CUHTE3aTopa,
TaKk)Ke Ha TUIaTe MCTOYHWKA MHUTAHUS pacroliockeHa cxema cuuxpoHm3anuun MWC c ceThio mutaHus
(curnanm CMHXPOHHM3ALMH MTOCTYIACT HA TUIATY HEHTPAIHLHOTO MPOIIECCopPa).

2.3.3 YecunuTtenb TOKa «YT-3.1»

B cocraB YcranoBku «YIIITY-MD» Bxoast Tpu 010ka yceunureneit Toka «YT-3.1» kananos A,
BuC.

AmHasioroBsle CHUrHajbpl, 3ajaromue ¢GopMy U BEIMYMHY BBIXOAHOTO TOKAa, C BBIXOJOB
reHeparopa-cuHTe3aTopa «JHepropopma-3.1» moctymaroT Ha BXOAbl ycuutened Toka a3 A, B, C
COOTBETCTBEHHO.

VYrpaBiieHHe TEpPEeKIIOYCHHEM TPEAesioB ycwiuTeneid Toka «YT-3.1»  ocymecTBisiercs
KOMaHJIaMH OT OJloKa TeHepaTopa-cuHTe3aTopa «JHeprogopma-3.1» mo mmuHe ympasinenus. Ilo
KOMaHJlaM yIIpaBJIEHUS] IPOUCXOAUT MEPEKITIOUEHNE OIINAaNa30HOB padOThl yCUIUTENEH.

[Turanue OnokoB ycunureneit Toka (~220V) «YT-3.1» ocyuiecTBisieTcs: OT 0J0Ka KOMMYTAIUU
«bK-3.1» u TpaHcnupyeTcss Ha COOTBETCTBYIOIIME KaHAIBI OJOKa ycHiUTeNed HampspkeHus «YH-
3.1». [lonauana3oHbl BBIXOJHBIX TOKOB U HOMHHAJIbHBIC 3HAYEHHSI TOKOB IPUBEICHbI B Tabuie 2.1

Tabauya 2.1.
IMoaganana3oHbl BLIXOAHBIX TOKOB HoMmuHaALHbIE 3HAYEHNA TOKOB
«YT-3.1», A yeusuresei 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
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2.3.4 Yeunutenb HanpsxeHua «YH-3.1»

brox ycunureneit wanpspkenuss «YH-3.1» cocTouT W3 Tpex HE3aBUCHUMBIX YCHIMTEICH
HanpsbkeHus - kaHaioB A, B u C.

Curnanst LIAII ¢ BBIX010B reHepaTopa-cuHTe3aTopa « JHeprodopma-3.1» nmoctynaroT Ha BXO/bI
ycunurenen Hanpsbkenus A, B, C cOOTBETCTBEHHO.

VYnpaBiaeHue TEpeKIIOYeHUEeM TpelesioB OJOKOB ycuiuTened Hampsbkenus «YH-3.1»
OCYILIECTBIIICTCS KOMaHIaMH OT OJioKa TeHeparopa-cuHTe3aTopa «JHeprodopma-3.1» mo muHe
ynpasinenusi. [lo KoMaHaaM ympaBiieHHs TNPOUCXOAUT TEPEKITIOUEHHE IOJHANa30HOB PaOOThI
YCUJTUTEIIEH.

[Muranne Omnoka ycwmurens nHanpsbkeHus (220V) «YH-3.1» ocymectBisiercss OT OJoka
kommyTtanmu  «bK-3.1». [logamama3zoHbl BBIXOAHBIX HANPSHKCHWA W HOMHUHAJIBHBIC 3HAYCHUS
HaMpsDKEHUH pUBEIEHBI B TabmuIe 2.2.

Tabnuya 2.2
IMoamnana3oHbl BHIXOAHBIX HANPSKEHMI HomunanbHble 3HAYEHHS] HATIPSIKEHU
«YH-3.1», B yeuanTeseil Hanpsixkenns «YH-3.1», B
220,441-528,0 480
60,121-242,0 220
0,001-65,999 60

2.3.5 Yennutenb HanpsiXkeHUs1 U ToKka NOCTOSAHHbIX «YHTI»

B cocraB YcranoBku BxomaT aBa Moxayis Onoka «YHTII» kanamoB (1 momayns 3amaHus
MMOCTOAHHOI'O HANIPSXKCHUA U 1 MOAYJIb 3aJaHus ITOCTOSAHHOT'O TOKa)

Vmpasnenune Onokom «YHTII» ocymecTBiasercs ¢ TOMOIIBIO TOBOPOTHBIX  PYYEK,
PAaCIOJIOKCHHBIX Ha JIPILIGBOﬁ nadenu. Ilo KOMaHJaM YHpaBJICHUSA TMPOUCXOAUT MNCPCKIHOUCHUC
O/IIMAIIa30HOB paboThl ycuutenei. [Turanue 6;10k0B (220V) oCcyIiecTBAsSETCS OT CETH.

2.3.6 bnok kommyTauum «bK-3.1»

C momomrpio 610ka kommyTaimu «BK-3.1» ocymiectisieTcss BkiaodeHue nutanus (220V)
reHeparopa-cunre3aTopa «JHeprodopma-3.1» u mpubopa «DHepromonutop-3.1KM». Bxomnoe
HanpsDKeHWe TMUTaHUS TEepeMEeHHOro Toka KoMmMmyTupyercss Ha «BbIXOJ ~220V» mns nuraHus
reHepaTopa-cuaTe3aropa «IHeprodopma-3.1» depe3 INEKTPOMATHUTHBIA TyCKAaTelh C TOMOIIBIO
kHonku «BKJI». Hanpsbkenue 11 mUTaHUS yCUJIMTENIEH TOKA M HANPSKEHUS KOMMYTHPYETCS dyepes
AJIEKTPOMArHUTHBIC ITyCKATEJIN C TIOMOIIIBIO KHOTIOK «(a3a A», «da3za B» u «daza C».

[Tpu naxatuu kHonku «BKJI» Ha nuneBoil nanenu 6moka kommyTtanuu «bK-3.1» mpoucxoaut
moJjiaya MUTaHWS Ha OJIOK reHeparopa-cuHTe3aTopa «JHeprodgopma-3.1» u Ha 3JIEKTPOMArHUTHBIE
MyCKaTeNIH, KOMMYTUPYIOIIME MUTaHWE OJIOKOB YCHIIMTECH TOKA M HAIPSHKEHUS, PACTIONOKECHHbBIE B
croiike. Ilpm nHaxatuum kHOmkH «CTOIID» MNpoWCXOMWUT CHATHE TMHTaHUS C OJIOKa TeHepaTopa-
cuHte3atopa «DHeprodopma-3.1» u c OIOKOB ycuiuTeNed Toka M HampsbkeHHs. Hamudue
HanpsDKEHUs TUTAaHUA Ha YCWIMTENSX TOKAa W HANpPsDKCHUS WHAWIMPYETCS WHANKATOPAMH,
pacmooKeHHBIMU Ha JINIIEBOM MaHenu 61oka kommyTtanuu «bK-3.1».

2.3.7 NMpeobpa3oBaTesib NOCTOAHHOIO TOKa U HanNpsiXXeHusi B 4acToTy
«MATHY»

[IpeoOpa3oBaresib MOCTOSIHHOTO TOKa W HampsbkeHuss B vactoty «[ITHY» (mamee —
ITpeo6pasoBarens «[ITHY») npenHasHadeH ajis:
® U3MEpEeHMs] U MpeoOpa3oBaHUs BBIXOJIHBIX CHUTHAJIOB HM3MEPUTENBHBIX MpeoOpa3zoBaTese
HaNpsDKEHUS, TOKA, MOIIHOCTH, a3bl, YacTOThl, MMEIOUIMX BBIXOAHONH CHUTHal B BHJIE
IIOCTOSIHHOT'O HANPS)KEHUsI WA TOKA B 4aCTOTY,
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® Omnpe/esieHHs] MOTPEIIHOCTH CUETUYNKOB SJIEKTPUIECKON SHEPTHH C UMITYJIBCHBIM BBIXOJIOM
METOJIOM CPAaBHEHMS YaCTOThI TAIOHHOTO U IOBEPSIEMOI'0 CUETUHUKA.
[Mopspok pabotel ¢ IlpeoOpazoBarenem «IITHY» moapobno ommcan B «IIpeobGpazoBarenun
MIOCTOSIHHOT'O TOKa U HampsbkeHus B yactoty «IITHY» PykoBoncTtBo nmo skcruryaramuun MC2.725.001
PO».

2.3.8 KannbpoBaHHbIe KaTyLKKN

KanuOpoBanHble KaTymIKd TNpeJHa3HAYeHbl i IOBEPKH U PErYJIUPOBKH NPUOOPOB C
TOKOM3MEPHUTETHLHBIMU KIICIIIAMH.

IMopsinok padoThI:

[TogxmrounTe KanuOpoBaHHbIE KAaTYmKH K YcTaHoBke «YIIITY-MD3». [l 3Toro mojacoeuHuTe
pa3beMbl KaTyIIeK K COOTBETCTBYIOMIMM pa3beMaM Ojoka kommyTamun «bK-3.1» (kpacHyto BHJIKY B
KPacHYIO KIIEMMY, YEPHYIO B 4epHYI0). [T0IKIFOUNTEe TOKOU3MEPUTEIbHBIC KIS K KaTHOPOBaHHBIM
KaTyIIKaM, HallpaBJICHUE CTPETIKM Ha KaTYIIKe COBIAIAET C HAPaBICHUEM OT UCTOUYHUKA K HAarpy3Ke.

Buaumanue! Tok ot YT-3.1 yepes kaTymku He J0/bKeH npeBbimaTth 10 A.

[Tpubop ¢ TOKOM3MEPUTEIBHBIMU KJIEIaMH OyJIeT MOKa3bIBaTh TOK, MOIIIHOCTh M SHEPTHIO B N
pa3 Oomblie, 4YeM OSTaJOHHBIH Tpubop «DHepromoHuTOop-3.1KM», TAe N — YucIO0 BUTKOB B
HCIIOJIB3YyEMOM KaTyIlIKE.

2.3.9 Aenutenb HanpsXXeHUA UHAYKTUBHbIN

JlenuTenb HANPSHKCHUS MHAYKTHBHBIN TIpeTHA3HAYCH JISI ISTICHHUS HAIIPSDKCHUS U PACIITUPEHUS
pabouero nuana3oHa KCTOUYHUKA MCIIBITATEIbHBIX CUTHAJIOB. JleuTeNnb HaNpsKCHUs UCTIONIb3YETCS
IpH HEOOXOIMMOCTH TTOJTy4YeHHS HanpsbkeHns MeHee 10B. MakcumabHOE BXOAHOE HAPSHKEHUE
nenurens 220 V, yrioBasi HOrpenrHocTb <1O, MoaybHast norpemHocTs <0,2%.
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3 NOAroTOBKA YCTAHOBKU K PABOTE

3.1 3kcnnyamayuoHHbIe o2paHUYeHUs

Ecnu YcraHoBka BHeCeHa B IOMEIIEHUE MOCJE MPEeObIBaHUS MPH TEMIIEpaType OKPY KaroLIei
cpensl HIke MuHyc 20° C, oHa ODKHA OBITH BRIIEPKAHA B HOPMAJIbHBIX YCIOBHSIX B BHIKIIOYEHHOM
COCTOSIHUM HE MeHee 4 4acoB.

Buumanue! Ilpy nomagaHuu BOAbl WIM MHBIX JKHUAKOCTEW BHYTpPb KOpIyca HCIIOJIb30BaHHUE
Y CTaHOBKH HE JI0ITyCKaeTCs.

Buumanue! He nomyckaercss BKIHOYaTh YCHIMTENN TOKAa 0€3 Harpy3K B BBIXOJIHBIX TOKOBBIX
nensx (Uenu ToKa JOJDKHBI OBITh 3aMKHYTHI 4Yepe3 IMOBEpSeMbId NpUOOp, MM KaTMOPOBAHHYIO
KaTYILIKY, WIN IIEPEMBIUKY).

3.2 BknroyeHue YcmaHoeku «YTINY-M3 3.1KM-C»

Buumanue! B 1ensx OesonacHocTH mNonkiodeHHe (OTKIFOUEHHUE) MOBEpsAeMOro mpubopa
PEKOMEHAYETCSI TPOW3BOIUTH TPH BBIKIIOUCHHOM IHUTAaHHHM YCWIHTENCH TOKAa W HANpSHKCHUS.
[Monkmrouenue (OTKIFOUECHUE) K U3MEPUTEIILHBIM IIETISIM JIOJDKHO TPOU3BOJMTHCS B COOTBETCTBHH C
JCHCTBYIOIIMMU MPaBUIIAMH 3JIEKTPOOE30IMaCHOCTH.

YcTaHOBKA UMEET YEThIpe KIEMMBbI [T TIOJKITFOUEHHS K 1ensM ¢a3ubix Hanpspkenuit (Ua, Ub,
Uc,Un) u mecty KiaemMMm Juis moakiaroueHus k remsM ¢asueix TokoB (la, Ib, Ic, la*, 1b*, Ic¥),
pacroyiokeHHbIX Ha Oyoke kommytammu «BK-3.1». Ilenu Toka rajibBaHUYECKH pa3BsS3aHbl MEXIY
cobOotii. Ilernu HaMPsKEHUS BHIIOJHEHBI CHMMETPHYHO W MMEIOT OOIIYI0 TOUKY (HEHTpasb).

Buumanue! HeobxonuMo crnenuth 3a TeM, 4TOOBI COSAMHEHUS OBUIM MPABHJIBHO U HAJIEKHO
3aKpeIUIeHBI BO N30eKaHue MeperpeBa MeCT KOHTaKTa U BO3PACTaHUs MIEPEXOTHOTO COMTPOTHBIICHUS.

[Ipu mocoeIMHEHNH ITEKEPOB TUAMETPOM 6 MM CJIeyeT BCTABJIATh UX B THE30BBIC Pa3beMbl
A0 mea4YKa (1711 NPOBEPKH MOTSHUTE 3a HITEKEp — OH HE MOJDKEH BBIXOMUTh u3 ruesmal). Ecium
BCTaBUTH IITEKEP MITyOKe MOCIE IMIETUKa, TO OH He 3a(UKCUPYETCs B THE3/IC U COCIMHEHHE HE OyIeT
3auKCUpOBaHO!

Brutouenne Y cTaHOBKH MPOU3BOAAT B CIIEAYIONICH TIOCIEI0BATEIIBHOCTH:

® [IPOM3BECTH BCE MEKOIOUHBIC COSTUHEHHS B COOTBETCTBUH C NMPHIIOKEHUEM A

m xHonkoi «[TYCK», pacronoxeHHOI Ha JMIeBOM TaHemn Oyoka kommyTarmu «bK-3.1», mogate

NUTaHWE Ha TeHepaTop-cuHTe3aTop «OHeprogopma-3.1», mnpuOOp 3IEKTPOU3MEpPHUTETHHBIN
3TaJIOHHBIA MHOTO()YHKIIMOHATBHBIN « DJHEProMOHUTOP-3.1KM» 1 yCHIHUTEINN TOKA ¥ HaPSHKEHUST,

m KHONKaMu «da3za A», «paza B», «paza C», pacrnonokeHHbIMU Ha JIMLEBOM MaHenn OJoka

kommyTanuu «bK-3.1» monaThk nuTaHue Ha yCHIUTEIH TOKA U HATPSIKCHUS.

[Tpy BKJIIOUYEHUM MUTAHUSA YCTAHOBKM HPOM3BOJIUTCS CaMOTECTUPOBAHME M HMHUIMATU3ALMS
reHeparopa-cuaTe3aTopa «JHeprodopma-3.1» u mpubopa 3IEKTPOU3MEPUTEIHHOTO STATIOHHOTO
MHOTO(yHKIIMOHAJIbHOTO «DHeproMoHuTop-3.1KM». Tlocne 3aBepuienus nnunuanuzanuu Ha KKU
«29uepromonuTopa-3.1KM» WHIWIUPYIOTCS TOBapHBIA 3HAK, HAaWMEHOBAaHWE W3TOTOBUTEIS, THII
[Tpubopa «Duepromonutop-3.1KM» u Bepcus mporpammHoro obecmeuenust (puc. 3.1). Ha JKKU
reHeparopa-cuHTe3aTopa «JHeprodopma-3.1» mocie 3aBeplHIeHUs WHUIHUAIH3ANAN WHAALUPYIOTCS
rinaBHoe MeHio (puc. 4.1).

MADGHIDIO

S

SHEPT'OMOHHTOP
3.1KM
BpepoHa 2.01

INTE2.181.302

IREPIUNT CTARASUTCS ﬁ'i'.n’gi'.{.b\!ﬂi':u"

Pucynok 3.1 )KKU npubopa «Iuepromonutop-3.1KM» mocine BkiItodeHHst
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4 NOPAAOOK PABOTHI

VYceranoBka «YIIITY-MD» moxeT paboTaTh B ABYyX peKUMax:

m 1npu ynpasienuu ¢ [IK nmo untepdeiicam RS-232 ¢ momoripio nporpaMMHOTro o0ecredeHus
«OHepropopma»;

®m B aBTOHOMHOM pEXHME [pHU YNOpaBI€HHH OT KIABHATyp U  TpaHuuecKux
Kuakokpuctaumaeckux wuHankaropoB (JKKU), pacrmoioxeHHBIX Ha JIMIEBBIX IaHENSX
npubopoB «IHepromoHuTop-3.1KM» 1 «nepropopma-3.1».

4.1 YnpaeneHue YcmaHoekou «YTIINY-M3» om 1K

[Ipu ympaBnenun YcranoBkoit «YIIIY-M3» ot IIK nHeoOxommmo ycranoButh Ha [IK
nporpamMmy «3JHeprodopma». Ilporpamma “Dueprodopma” paboTaer NOA  ONEPALMOHHBIMH
cucremamu MS Windows 98, 2000, XP, Vista, Windows 7 (32-x u 64-x paspsaHas apXHTEKTypa)
(omeparrioHHas cucTeMa JI0JKHA 00€CTICUnBATh MOAICPKKY KUPHIUTHIIBI).

J1nst paboThI IPOTpaMMBI PEKOMEH Ty ETCSI UCTIONTb30BaTh KOMITBIOTED CIIEAYIONIEH KOH(DUTYpaIiH:
nporeccop Pentium 111 500 MTI'ty um 60s1€€ MOIITHBIH,

He me”ee 64 Mb O3V,

He MeHee 3 Mb nuckoBOro npocTpaHcTBa Il yCTaHOBKH ITPOTPaMMBI,
BHJICOAJANITED C MOAepKKOU paspemeHus 1024X768,

nuciieit He menee 15”;

CD-ROM (151 ycTaHOBKH TIPOTPaMMBI),

MBILIb C KOJIECUKOM,

nBa COM-mopra (RS-232) wnu Ethernet-agamrep.

Jns  ogHOBpeMeHHOW paboThl ¢ HeckoinbkuMmu [IpubGopamu u I'eneparopom Tpebyercs
HecKobK0 ¢cBoOoaHBIX COM-moproB (RS-232). IIpu orcyrctBun y I1IK moproe COM pexoMeHayeTCs
ucnonb3oBatk anantep USB - 4RS-232,

Jlst 6onee kombOpTHON pabOThl peKOMEHIyeTCsl 00J1ee MOIIHBIA KOMITHIOTED.

Buumanmue! [Ipu pabore B onepanmonnsix cuctemax Windows Vista u Windows 7 reo6xoaumo
BBIMTOJIHUTH OTKJIIOYEHHE CIyKOBI KOHTpoJsi Ge3omacHocTh yueTHbix 3ammceii Windows UAC (User
Account Control). ITpouenypa otkimouenust UAC onricana B puioxkennu PykoBojctsa k T10.

Hns ynpaBnenusi YcranoBkor «YIIIIY-MD» ¢ momompio mporpammsl  «DHEpropopmar»
HE0OXOUMO TOJKIIOYUTH K MOCIEI0BATEIbHBIM MOPTAM KOMIIbIOTEpa pasbeMbl RS-232 mpubopon
«2urepromoHuTOp-3.1KM>» 11 «neprodopma-3.1», pacronoxkeHHbIE HA 3aJHUX MaHEIIX MpuOopos. B
ITpubope «OHepromonutop-3.1KM» HeoOXoauMoO BbIOpaTh CKOPOCTb HEpeAayd U BOMTH B PEXHUM
oomena no RS-232 (cm. «[Ipubop 31eKTPOM3MEPHUTENLHBIN 3TAJOHHBIH MHOTO(YHKIIMOHAIbHBIM
sOHepromonurop-3.1KM”  PykoBonctBo mo  akciutyatamuun  MC3.055.500 PD»). IIpubop
«2DHeprogopma-3.1» aBTOMATHUYECKH TMEPEXOTUT B PEKUM YIPABICHHS OT KOMIIBIOTEpA INPH €ro
noakiaroueHuu k [IK u 3amycke nmporpammsl « JHeprodopma.

[Mopsimoxk paboTel ¢ mporpamMmoii «3OHeprodopma» TOAPOOHO ONMUCAaH B HWHCTPYKIUHU
«[Iporpamma ,,Oueprodopma”. PykoBOICTBO MOIb30BATEINS».

4.2 Paboma YcmaHoeku «YTIINMy-Mm3» e aemoHOMHOM
pexume

[Ipu pabote ¢ YCcTaHOBKOI B aBTOHOMHOM pEXHUME yIpaBJICHUE OCYIIECTBISETCS OT KIaBHATYP
W C JUCIUIEEB, PACIOJIOKEHHBIX Ha JIMIEBBIX MMAaHENIIX NpUOOPOB «IHEProMoHUTOp-3.1KM»,
«2Queprodopma-3.1» u « YHTII».

[Mopsimok paboTel ¢ mpubopom «IHeproMoHUTOp-3.1KM» B aBTOHOMHOM peKHUME MOAPOOHO
onucal B «[Ipubop 3eKTpon3MepUTENbHBIN 3TaTOHHBIH MHOTO(YHKIMOHAIBHBINA ,, 9HEPrOMOHUTOP-
3.1KM” PykoBoactBo 1o 3kcruryaramui MC3.055.500 PO».
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[opsimok padotel ¢ 6:mokom «YHTII» B aBTOHOMHOM peXHME MOAPOOHO OMMCaH B PyKOBOJICTBE
MI0JIb30BATENs, IOCTABISIEMbIM B KOMILIEKTE C JAHHBIM OJIOKOM.
[opsimok padoTel ¢ mpubopom «IHeprodopma-3.1» B aBBTOHOMHOM peKMME OITMCAH Jaliee.

4.2.1 UHTepchenc onepartopa reHepaTopa-cuHTe3aTopa «3Heprocdopma-3.1»

Wurepdeiic omeparopa reHeparopa-cuHTe3aropa «DHeprodpopma-3.1» (mamee renepartop)
COCTOUT U3 18-KHOMOYHOW IJICHOYHON KJIaBHATYpPhl U TIpaUUecKOro KHUIKOKPUCTALTHYECKOTO
uaaukaropa (OKKHN) pasmepom 240 (mmpuna) x 128 (BbicoTa) MHKCENEH, PacroNOKEHHBIX Ha
NepeIHel MaHeu TeHepaTopa, KOTOpbIe MpeIHa3HaueHbI Uil BRIOOpa PeKUMOB PabOThI TeHEpaTopa,
a TaKk)Ke MPOCMOTPa U MOJU(PHUKAIIMY TApaMETPOB TEHEPUPYEMOTO CUTHAJIA.

B tabmuie 4.1 ykazaHo Ha3HaYEHHUE KJIABHII, PACTIONIOKEHHBIX Ha JIUIEBOU MMaHEeIH.

Tabauya 4.1
KaaBuma Beinonnsiemas pyHkuus
0..9 BBox ¢ poBbIX 3HaUCHHI AKTUBHOTO TOJISL.
BBon oTpuuaTenbHBIX 3Ha4Ye€HUN akTHBHOro nousisd. Ilepexon B pexxuM BBoza
[ ApOOHOIM YacTH 3HAYCHUS AKTHBHOTO MoOJis (€CIM aKTHBHOE IOJIE HMEeT
JAPOOHYIO YacTh).
YA Hawuranus nmo MeHro (BBIOOp TOTO MJIM HHOTO MTyHKTa MEHIO).
O VBennueHne/yMeHbIICHUE 3HAYCHHS aKTHBHOTO MOJIS. Br160p onHOTO M3 MONIEH
CTPOKHU COCTOSIHMSI, HAXOISLIEHCsI B aKTUBHOM COCTOSTHUM.
AXTuBaIMs BBIOPAHHOTO ITyHKTa TEKYIIErO0 MEHIO WM CTPOKH COCTOSHUS
ENT (mepexon BO BIOXEHHOE MEHIO JINOO OTOOPa)KCHHWE COOTBETCTBYIOIIETO OKHA
HACTPOMKH MapaMeTpoB). BbIXoa U3 TEKyIIero OkHa HACTPOWKH MapaMeTpoB B
BBIIIIEJIEKAIEE MEHIO C COXPAaHEHHEM M3MEHEHHBIX 3HaYEHUI MapaMeTpoB.
ESC BosBpar B Bblmenexaniee MEHIO 0e3 COXpaHeHHsI IPOU3BEICHHBIX U3MEHEHUH.
Brixon u3 pexxrma akTUBU3UPOBAHHOM CTPOKHU COCTOSTHUS.
F IlepeBoJl CTPOKHU COCTOSIHMSI B AKTUBHOE COCTOSIHUE.

[Ipy BKIIFOYEHUHM NUTAHUS BBIOJIHIETCS CaMOTECTUPOBAaHUE reHeparopa, nocie yero Ha JKKM
HOSBIISICTCS T1aBHOE MeHIo (puc. 4.1). [1aBHOE MEHIO COCTOUT M3 YeThIpeX MyHKTOB: «CTaHIapTHBIN
curHai», «CrenuanbHble CHTHAIBDY, «YCTaHOBKM» M «bubOnmmorexka curHanoB». Hauramus mno
IJIABHOMY MEHIO OCYILECTBIISICTCSI B COOTBETCTBUU C MIPABUIIAMM, U3JT0)KEHHBIMU HUXKE.

IJHEDIOOODMA 3.1

CheuuanbHele cCU2HaNLI
JCMaHoBKU
Bugauomeka cu2Hanct

Len | xRl

Pucynok 4.1 rmaBHOE MEHIO reHepaTopa

| Peo-

Wntepdeiic omepatopa reHepaTopa MpeACTaBIseT COOOH HepapXUUeCKyl CTPYKTYpy
BJIO’)KEHHBIX MeHI0. Ha3HaueHue opraHoB ympaBieHHs npuBeneHbl B Tabmune 4.1. HezaBucumo ot
TOr0, B KAaKOM M3 IIyHKTOB MEHIO HaxoOuTcs TeHepatop, B HmwxkHed crpoke JXKUM Bcerma
OTOOpaXKarTCs CTpOKa cocTosiHus. HaBurarus mo MeHio (BBIOOp TOTO HMJIM MHOTO MYHKTa MEHIO)
OCYIIECTBJISCTCs KiaBuiiamMu VY, A (BbIOpaHHBIII B HAcTOsIIEe BPEMs ITyHKT MEHIO BBIICISCTCSI
WHBEpCHEH 1BeTa). AKTHBAIMS BHIOPAHHOTO MYHKTA TEKYIIET0 MEHIO (IIepeXo/] BO BJI0KEHHOE MEHIO,
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a100 OTOOpaKCHHE COOTBETCTBYIOIIETO OKHA HACTPOWKH MapaMETPOB) MPOU3BOIAMTCS KIIABHUINICH
«ENT», Bo3BpaT B BbINIENexkaiee MeHo — kiapuiieil «kESC». Haxxatue Ha knaBumry «F» B mo0om
MEHIO MTPUBOJIUT K aKTUBAIIUU CTPOKH COCTOSIHHSI T€HEPATOPA.

OkHa HACTpOWKHM mapamMeTpoB (majgee — «OKHa») OTOOpaxaloT (B TEKCTOBOM H/WIIK
rpaduUecKoM BHUjIC) Ty WU HHYIO HH()OPMAIMIO O TTapaMeTpax FeHePHUPyEeMOro CHrHalla U COepKaT
OJTHO WJIM HECKOJBbKO H3MEHsAEMbIX moiyieii (mamee — «moms»). AkTtuBHOe (MoauduimMpyemMoe B
HACTOSIIIMHA MOMECHT) IOJIe BBIACISACTCS WHBepcuei. Ilepexom oT omHoro moist K japyromy (eciu
TEKyIIlee OKHO COJEPXKHUT 00Jice OJHOrO M3MEHSEMOTO MOJIsI) OCYMICCTBISACTCS KIaBHIIaMHU VY, A,
Ecnu Tekymiee OKHO COMEPIKHT TOJIBKO OJHO M3MEHSEMOE IMOoJie, KIABUIH ¥V, A MOTYT BBHITIOTHATH
apyrue Gpyukiwn (moapodHee CM. HIKE OMMCAHUE COOTBETCTBYIONIET0 OKHA HACTPONKH MapaMeTpoB).
[lpuHSITHE K WCHOJHEHWIO MOIU(PUIMPOBAHHBIX 3HAYCHUU TApaMETPOB OCYIICCTBISETCS IPHU
Haxkatuu Ha kiaBuiry «ENT», mpu 5ToM B CTpoKe COCTOSIHUS MOSIBISIETCS MUKTOTpaMMa «IECOYHBIX
YacoB», CHTHAJIW3UPYIOIIas, 4YTO mpoliecc Moaudukanuu (M MOCICIYIOIIEro IepepacueTa) He
3aBeplIeH, JalbHeilmnas padoTa BO3MOXKHA TOJBKO IOCJIE TOrO, KaK MHUKTOrpamMma ucuesHeT. Ilo
knaBumie «ESC» mporcxonuT BBIXOA B BEINIENESKalee MeHIO. Haxarne Ha xinaumry «F» B ro0om
OKHE HACTPOWKH MPUBOJUT K aKTUBALIUU CTPOKU COCTOSTHUS T€HEPaTopa.

Ipumeuanue. VHTepdeiic omepatopa MOKET W3MEHATHCS B YaCTU TOPAIKA OTOOpaKeHHS
nHpOpPMaNNH, JTaHHBIE U3MEHEHHUS HE BIUSIOT HA TEXHUYECKHE M METPOJIOTHUECKUE XapaKTEPUCTHKH
reHeparopa-cuHTe3aropa «Hepropopma-3.1».

V3meHeHre 3HaYeHUS YUCIIOBOTO MapaMeTpa, 0TOOpaKaeMoro B aKTUBHOM (M3MEHSIEMOM) TOJIe
TEKyIIer0 OKHA HACTPOWKH TapaMeTpOB, TMPOHM3BOJMUTCS TIOCPEICTBOM KIIABHATYpPHI TeHEpaTopa
CIeIyIOIKUM 00pa3oMm:

m raBui » W <€ BBI3BIBAIOT, COOTBETCTBEHHO, YBEIMYCHHE/yMEHBIICHHE 3HAYCHUS
AKTUBHOTO TOJIS; CKOPOCTh U3MEHEHHsSI 3HAUEHUS TOJIsI B ATOM CIIydae 3aBUCHT OT BPEMEHU
yAepKaHUS BBINICYKA3aHHBIX KIIABUII B HAXKATOM TIOJIOKEHUH, 2 UMEHHO YBEIUYHBACTCS C
yBEJIMYEHUEM BPEMEHHU YEepKaHUs; €CIIU MPU ITOM aKTHUBHOE I0JIE€ JIOMYCKAET LUKINYECKOe
M3MEHEHHE CBOCTO 3HaUCHHs (Hampumep, sBiseTcs: (a30BbIM CABUIOM U UMEET Pa3MEpPHOCTh
yIJIOBOTO Tpajayca), TO YBEJIMYCHHE BBINIC MAKCHUMAILHOTO 3HAYCHHS MPHUBOIUT K BBOIY
MUHUMAIBHOTO 3HAYCHHsI C TOCIEAYIONeH MOAM(UKAIUEH STOr0 3HAYEHUS B CTOPOHY
yBEJIMYEHUS, U HA00OpOT; B MPOTHUBHOM CiIy4ae MOAU(UKAIMSA 3HAUEHUS aKTUBHOTO IOJIS
JIOITYCKAETCs TOJIBKO B MpeAesiaX OT MUHUMAIBLHOTO /0 MAKCUMAJIbHOTO 3HAYCHUM;

m Haxarne Ha 1HUdpoBbic KiaaBUIIK («O»—«9») MPUBOAWT K HEMOCPEACTBCHHOMY BBOIY
3HAYEHUS aKTUBHOTO TOJISI B TPeeIiaX MPeIonpeIeICHHbBIX MAaKCUMyMa i MUHUMYMa,

m Ha)kaThe Ha kiaBuily [ B mpoliecce W3MEHEHHs 3HAYCHHs] aKTUBHOTO IOJISI MPHBOIUT K
Mepexoy B PEKUM BBOJA JAPOOHON YACTH 3HAYCHHUS aKTHBHOTO MOJis (€CJIU aKTUBHOE IOJIE
UMeeT APOOHYIO YacTh); BBOJ 3HAYCHUS JPOOHON YacTH aKTHBHOTO IOJISI OCYIIECTBIISCTCS
MOCIIE ATOTO HAXKaTHEM Ha IU(PPOBbIC KIIABHIIIY,

® BBOJI OTPHUIIATE/ILHBIX 3HAYCHUN AaKTUBHOTO MOJst (€CiM 3HAYCHHE AKTHBHOTO TIOJIST MOXKET
OBITh OTPHULIATCIILHBIM) TIPOU3BOIUTCS CICAYIONIMM O0Opa3oM: €CIIU B MPOIECCe M3MCHEHUS
3HaveHus moJisi nepBoii(!) Obuta Haxkara kiaaBuina [, TO aKTHBHOMY TIOJIIO MPHCBAHBACTCS
MUHHMAJIbHO BO3MOXHOE ([0 MOJIYJII0) OTpHUIATeIbHOE 3HAueHUE («—1» JUIs «IIeTBIX»
moneit, «—0,01» mma moneil, HW3MEHSOmUXCA ¢ JUCKpeTHOCThio «1/100», u T.1.);
NaNbHeWInas MoAuQUKaAIUs 3HAYCHUS aKTUBHOTO TOJS TPOM3BOAMUTCS B COOTBETCTBHH C
BBIIICONMCAHHBIMU MPaBUIIAMHU.

[Tpu Haxoxaenuu ['enepaTopa B 10060M MeHI0/0OKHE B HIKHIO yacTh KK BeIBoAUTCS CTpOKa

coctosiuust reHepaTopa (puc. 4.2), B KoTOopoi oTtoOpakaeTcs MHPOpPMAIUsS 00 OCHOBHBIX PEKHMax
paboThI reHepaTopa.
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Pucynok 4.2 Ctpoka cocTostHUs TeHepaTopa 0e3 JONOTHUTENbHON (QyHKINH

Crpoka COCTOSHMSI MOXET HAXOAUTBhCSA B JIBYX COCTOSHUSAX: HEAKTMBHOM W aKTUBHOM. B
HEaKTHUBHOM COCTOSIHUM OHA TOJBKO OTOOpa)kaeT COOTBETCTBYIONIYIO MH(OPMAIUIO, B aKTUBHOM —
MO3BOJIICT M3MEHITh OCHOBHBIC PEXHUMBI pabOThl MCTOYHWKA. ECIU Tekyiiee MeHIO/OKHO HMEeT
KOHTEKCTHO-3aBHCUMYIO JIOTIOJHUTEIbHYIO (YHKLUMIO — aKTUBU3UPOBAHHAsI CTPOKA COCTOSHHS
TAKKE TIO3BOJISET MOJYYHUTh JOCTYI K 3TOH ¢yHKiwu (puc. 4.3), Ha3BaHUE KOTOPOH B 3TOM Cilydyae
BBIBOJIUTCS B JIEBYIO YaCTh aKTUBU3UPOBAHHOMN CTPOKH COCTOSIHHUS.

MaMeHUmMs BUJd AT =

Pucynoxk 4.3 Crpoka cocrostHusi I'enepaTopa ¢ 1onoiaHUTENbHOM (QyHKIMeH «I3MeHUTh BUI»

AKTHUBH3AIUS CTPOKH COCTOSIHHSI IPOUCXOAMT 1O HAXKATHIO Ha KJIaBUIIU «F» B 11000M pexume
paboThl reHeparopa. Beibop onHOro M3 mosiel akTUBU3UPOBAHHOM CTPOKM COCTOSTHHSI TPOU3BOIUTCS
kiaapuiiaMd » u <€ (BbIOpaHHOE MMOJIE BBIACIICTCS MHBepcuei). Ecnu BbiOpaHa JOMOJHHUTENbHAS
GYHKIMS TEKyIIero OKHa/MeHIo, HakaThe Ha kiaBuiry «ENT» BbI3biBaeT 3Ty (QyHKIHMIO, €CIIU Ke
BBIOpaHa OJIHA W3 MUKTOTPaMM B MPABOM YaCTU CTPOKHU COCTOSHHS — Ha)kaThe Ha KiaBuiry «ENT»
BBI3BIBAET M3MEHEHUE COOTBETCTBYIOLIETO MUKTOTPaMME OCHOBHOTO peXMMa pabOThl MCTOYHHUKA.
HaxxaB Ha xmaBuinry «ESC», MOXKHO 1€aKTUBUPOBATH CTPOKY COCTOSIHHUS.
HasHaueHne muKTOrpaMM MPaBO YaCTH CTPOKU COCTOSIHUS (CIpaBa HAJICBO):
® [IMKTOTpamMMa «IJIa3» B MEPBOM CIpaBa IMO3UIMH — BKJIKYEH CHHXPOHHBIM C NUTAIOLIEH
CEThIO peXHUM paboThl, MPU TOM YACTOTA BBIXOJHBIX CHUTHAIIOB OMpENEsieTCs 4acTOTOU
NUTAKOIIEH CETH, IHKTOTpaMMa «IIEPEUYEPKHYTHIM IJIa3» — CIEKEHHE 3a 4YacTOTOU
MUTAIONICH CEeTH OTKJIIOYEHO, YaCTOTa BHIXOJHBIX CHUTHAJIOB paBHA 33/JlaHHON B MapameTpe
«gacrora» (puc. 4.6), U3MCHEHHE pEXHMMa CHHXPOHHM3AIMH BO3MOXXHO TOJBKO TIPH
BBIKJTIOYEHHOU TeHEepalluH;

® [UKTOrpamMma <«pereHepanus» BO BTOpPOM CIpaBa MO3MLIMU — JOCTyIHA TOJBKO NpHU
HAJIMYUK BBIXOJHBIX CUTHAIOB (IPH BKIIIOYEHHON TeHEPAIMH MUKTOrPaMMa «CHHYCOUIa» B
TpeTheil crpaBa MMO3UIMK), NMPH CHAKATHH» HAa 3Ty MUKTOTPaMMy IPOUCXOJUT CMEHA
TeHEpUPYEMBIX CUTHAJIOB B COOTBETCTBUU C MPOU3BEICHHBIMU MOAU(PHUKAIIUSIMU TapaMeTPOB

CUTHAJIOB;
B [IMKTOIrpaMMa «CHHYCOWJa» B TPEThEH CIIpaBa MO3ULIMU — T€HEpalrs BBIXOJHBIX CUTHAJIOB
BKJIIOUCHA, MHUKTOrpaMMa <«IEPEUYECPKHYTass CHHYCOMJIa» — Ha BbBIXOJAX HCTOYHHKA

NOJIIEPKUBAIOTCS HYJIEBBIE CUTHAIIBI,

® HHBEPCHBIC MUKTOIPAMMBI KIIECOYHBIC Yachp (puc. 4.4) CUTHATM3UPYIOT O HE3aBEPIICHHOM
npoiecce MoauduKalu/nmepepacyeTa mapaMeTpoB, MPH OTCYTCTBHU JAHHOMN MUKTOTPAMMBI
TeHepaTop TOTOB OCYIIECTBUTh MOAU(DUKALIMIO HOBOTO IapaMeTpa WIH BOCTIPUHSTH JpyTHe
JENCTBUS MOJIb30BATEIIS.

22K 22HE
B.56R | PepiEaR M=
Pucynok 4.4 Ctpoka coctosiHus I'eHepaTropa pu He3aBEPILIEHHOM IIPOLIECCE
MoauuKanuu/mepepacyeTa mapameTpoB

Ecnu cTpoka COCTOSIHHSI aKTUBHA M TEKYIee OKHO/MEHIO HMEET JIOMOJHHUTENbHYI0 (DYHKIUIO, B
JIEBOM YaCTH CTPOKH COCTOSHHUS OToOpakaeTcs HasBaHue 5Toi ¢yukuuu (puc. 4.3). Bo Bcex
OCTaJIbHBIX CHTYallUsX JieBas 4acTh CTPOKU coctostaus (puc. 4.2, 4.4) oroOpakaeT HOMHUHAJIbHBIC
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3HAYCHUSI BKJIFOUCHHBIX IIOIMAMIA30HOB BBIXOJHBIX HANPSDKCHUH M TOKOB YCHIIHTENICH TOKa M
Hanpsbkenust. [lpuyeM B KpailHe# JI€BOM TMO3MIMM MOJA 3HAKOM «[>» 0TOOpa)karoTcs TeKyliue
HOMHHAJIbHBIC 3HAYCHUSI [TO/TUANIA30HOB, BKIFOUCHHBIX HA YCHJINTENSIX TOKa U Hanpsukenus. [Ipasee,
nox 3HakoM «PRO», HOMHUHAbHBIC 3HAYCHHWS MOMAIMANA30HOB, KOTOPbIE OYIyT BKIIOYCHBI MPH
BBIZIaYe HA TCHECPAIUIO HOBBIX (M3MEHCHHBIX) CHTHAJIOB; TOCJE BBIMOJHEHHS KOMAHI «T€HEePaIlUs»
WIH «pereHepanys» 3HAYEHHs TEKYIIMX HOMHHAIbHBIX 3HaueHWi ([>) CTaHOBATCA PaBHBIMH STUM
(Pro) 3HAYCHUSIM.

4.2.2 Pexxum CTaHOapTHbLIM CUrHan

B sTOoM pexxnme Ha BbIXOJe reHeparopa (pOpPMHUPYETCSl CHHYCOWIAIbHBIM CHUTHAN. 3HauCHHS
(a30BBIX CABUIOB MEX/y HANPSOKEHUSIMU Pa3HbIX (a3 ycTaHaBIUBAIOTCs paBHbIME 120°.

[CmaH3apmHuU cusHaA

F_ I ru
Meoa UI: 30,00 °
U . 70,000 B
I.1. 1. : ©,50000 A
X B B
aion [megfERR [ WO

Pucynok 4.5 OkHo 3a/1aHus TapaMeTPOB CTAHAAPTHOTO CUTHAIA

MosxHo 3anath (puc. 4.5) 0OCHOBHYIO 4acToTy (4acTOTy MEpBOil FapMOHHKH), 3HaYCHUs (Pa30BBIX
CIBUTOB MEXIy TOKaMU W HAaINPsDKEHUSIMH sl BcexX (a3, 3HaueHWs] HamnpspkeHHd u TokoB. C
MOMOIIIBIO TIEPEKIIIoUaTeNicii MOXXHO OTKJIHouUaTh (OOHYJISITH) TOKM BbIOpaHHOW (a3el. Bwioop
MIEPEKITFOYATEIS POM3BOANUTCS KiiaBuIiaMu € U », U3MEHEHUE COCTOSTHUS — KiraBumeid «ENT».

4.2.3 MeHo CneuuanbHble cUrHansbl

Mento «Crenuanbibie curHaib» (puc. 4.6) cOCTOMT W3 mIeCTH MyHKTOB: «IIpow3BoiibHas
dopma», «Cybrapmonukm», «Pa3oBoe ynpasieHue», «[IpoBanbl u nepeHanpsokeHus», «Duukep» u
«bubnuoreka CUrHANIOBY.

[COEUMASNBbHBIE CHUrHASLI
MeouzBoncHaa hopMa
Cye2apMOHUKU

| Paz3¢cBoe YnpafacHuUe |
MNMpogansl U nepeHanp.
PAUKKEP

E%.IESIIUOITIEICE CUusHanos

w E8E | Po-n, E8E | Pxlealee

PucyHnok 4.6 MeHnto pexxuma «CrienualibHble CUTHAJIBD»

4.2.3.1 Menio IlpousBosibHas ¢popma

JlaHHBIN MYHKT MEHIO MO3BOJISIET YCTAaHOBUTH Ha BBIXOJAX T€HepaTopa CUTHAJBI C JIOOBIMH
3HAYCHHSIMH MapaMeTpoB (B Mpeesax JOMYyCTHMBIX 3HAYCHUH MapaMeTPOB CUTHAJIOB).

AKTHUBalMs JAaHHOTO MYHKTa TJIABHOTO MEHIO MPHUBOIUT K oToOpaxkeHuto Ha JKKU moameHro
«[IpousBonbHas Gpopma» (puc. 4.7). JJaHHOE MEHIO COJCPIKHUT CIICAYIOUIHE PEKUMBI:
4acToTa,
Mex(azHbIe YIIIbI,
¢dbopma curnana,
JICUCTBYIOIINE 3HAYCHHUS.
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Kpowme Toro, 3aech e BKIt0YaeTcst IM00 OTKIIFOYAETCS] PEKUM UHTEPTapMOHUK.

NMPOHUIBOABHAA $OPMA

HYacmoma

MexbhazHble Yanbl

PopMa CusHanNa

feucmd. 3HaueHusda

HHmepzapMoHUKL BblKA
Dat2in | meotEdR [
Pucynok 4.7 Mento pexuma «IIpousBoibHas popma»

B pexnme «YacToTa» oTKpbIBacTCsi OKHO (puc. 4.8) mo3Bouisitoniee 3aaTh OCHOBHYIO YacTOTY
(yacToTy TepBOl TapMOHMKH) TEHEPUPYEMOW Tpex(a3HOH CHCTEMbl HANPSHKCHUH W TOKOB IPH
OTKJIFOYEHHOM PEXHUME CHHXPOHH3ALUH C IIUTAIOLICH CeThIO (MMKTOrpaMMa «IepeYepPKHYTHIN Ti1a3»).
[Mpy BKIIIOYEHHOM PEKMME CHHXPOHH3ALMHU C MUTAIONICH ceThio (MHMKTOrpaMMa «rjas3») 4acToTa
BBIXOJIHBIX CUTHAJIOB OIPENENSIETCS YaCTOTOM MUTAIOLIEW CETH W 3HAUEHHUE YacTOThbI, BBEIEHHOE B
JAHHOM OKHE, HE IPUHUMAETCS K UCIIOJIHEHMUIO.

Hacmema F.Cu : -

| Poo- 5 “ERE [ e

Pucynok 4.8 OxHO 3a/1aHUsI YaCTOTHI CUTHAJA

OKHO CONICPKUT SAMHCTBCHHOE M3MEHSEMOE TOJIe «4JacToTa». J[omyCcTUMBbIC 3HAYEHHUS STOTO
nonst ot 42,50 I'm o 70,00 I'y, mar moactpoiiku 0,01 I'u. B mpouecce monctpoiiku yactotsl KK
npubopa oToOpakaeT 3HAYCHHE TEKYIIECH YacTOTHI, a TaKXKE OCIHUIOrpAaMMy CHTHalIa C TEKYIIeH
4acTOTOM.

B pexunme «Mexkda3Hble Yriabl» OTKpbiBaeTcsi OkHO (puc. 4.9), mo3Bossioiiee 3aaaTh
3HaueHUs1 (Da30BBIX CIBUIOB MEXKIY HANpPSDKEHUSMHU pasHbIX (a3, a Takke MeXAy TOKaMH U
HaANPSOKCHUSIMU OJHOM (a3nl ((ha3HBIMH yriIaMH MEXKIY KaHajJaMH, [0 OINPEICIICHUI0, CUUTAIOTCS
(a3HbIe yIIIbl MEXKIY MEPBHIMUA TAPMOHUKAMH CHUTHAJIOB B KaHAIax).

|HE!}HZ§|!EI.3HEIE 2.bl, ° |
THVAR 120,00

. UsU: : 120,00
“ U.Us : 120,00
ol Ut 30,00

P Ie 0 30,00
L I:: 3@5@@
piEhh | hogrEdn [ e

Pucynok 4.9 OxHo 3amanus Mex(a3HbIX yIIIOB
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OkHO colepXuUT 6 W3MEHSEMBIX TIOJIeH, COOTBETCTBYIOIIMUX YIJIAM MEXKIY IEePBBIMH
rapMOHUKAMHU TCHEPUPYEMbIX CHTHAJOB. MoauduKkamus yKa3aHHBIX TIOJEH OCYIIECTBISACTCS B
COOTBETCTBUHM ¢ myHKTOM 4.2.1 HacTosiiero onwucaHus (auamna3oH usMeHenus ot —179,99° no
+180,00°, mar wu3menenuss 0,01°); maHHBIC TOJNS OOMYCKAIOT IHKIMYECKOE H3MEHEHHE CBOHX
3HAYCHUH.

B mporecce BhIOOpa/MogudUKaIMK TOJICH MTaHHOTO OKHAa H300paKEHHBIE HA BEKTOPHOU
JaUarpaMMme BEKTOPBI, COOTBETCTBYIOIIME CHUTHAJIaM B KaHajaX T'eHepaTopa, M3MCHSIOT CBOHM BHJl U
MOJIOXKCHHE. B YacTHOCTH, BEKTOPBI, YroJl MEXIy KOTOPBIMH B JaHHBIH MOMEHT BBIOpaH JUIsI
W3MCHCHUS, CHAOXXEHBI «CTPEIKaMu», B TO BpeMs KaK Ha KOHIIAX BCEX OCTAIBHBIX BEKTOPOB
«CTPEJIKU» OTCYTCTBYIOT.

B pexume «@opma curHaja» OTKPBIBAeTCSl OKHO, MO3BOJIIOIIEE 334aTh (OpPMY CHTHajla B
Ka)KJIOM M3 IIECTH BBIXOJHBIX KaHAJIOB reHepaTopa. JlaHHOe OKHO UMeeT 4 BapuaHTa MpeACTaBICHUS
undpopmarmu o ¢dopme curHana: «Ocumuiorpamma», «Crektp — (muHE#HHBIH)», «CrekTp
(morapupmuueckmii)» U «®Da3pl rapMOHUK». [lepekiroueHre MEXIy BapHaHTAMH MpPEACTaBICHHS
OCYILECTBIISICT JOMOJHUTENbHAA (QYHKLUSA TAaHHOTO OKHA «VI3MEHUTh BHJ», IOCTYIHAs Yepe3 CTPOKY
COCTOSIHHMSL.

BapuanT mnpencranenusi okHa «Ocumuiorpamma» (puc. 4.10) oroOpakaerT OCHHLIOrpaMMy
TEKyIEro CUrHaja B BRIOpaHHOM KaHase. Hpopmanms, oToOpaxkaemasi B TaHHOM OKHE, 3aBHCUT OT
TOT0, BKJIFOUYEH WM BBIKJIIOUEH PEXUM UHTEPTapMOHHUK.

QocuunncespaMMa n: 3 GCUUHHGEPEHHE n:106.5
___I___I___I___:__.|11aH Url!':'I ____l___.l-___l____l__ UFI !DD:
AN @00 ey ey 15,00

: N 39 , 00| AN 0.00
ek TRaRaA | ol TRaNan

B T/E T (73] T 2T u
MaMeHume BuJd -Illl;.ﬂ MaMeHums &Uudil :

Pucynok 4.10 Oxno «®@opma curHanga» B BapuaHTe mpecTaBieHus «Ocuuiuiorpamma
(cmeBa — peXUM MHTEPrapMOHHUK BBIKIIFOUCH, CIIpaBa — PEKUM WHTEPrapMOHUK BKIIFOYCH)

OKHO B 3TOM BapuaHTe OTOOPAKEHHS COJEPIKUT 4 M3MEHSEMBIX TTOJIS:
" HOMEp TrapMOHHKH («N») 1 BBIOOpa HOMEpa TapMOHHMKHM CHUTHajla B aKTHBHOM

KaHale.
»  Peoscum unmepeapmMoHuK @vikioder. Beibop ocymectsisiercs u3 psga 1, 2, ..., 49,
50.
" Peoicum unmepeapmonux exiarouer. Beroop ocymectsisercs u3 psaga 0,5; 1; 1,5; 2;
, 50; 50,5.

Bri6op ocyuecTBisercs kiapumamMu <, »;
" OTHOCUTCNIbHAs  aMIUTUTyAa  BbIOpaHHOW  rapmonumku  («Up»  mwmm  «lp»)
(ycraHaBIUBaeTCs B MPOLECHTAX OT aMIUTUTYIbI IIEPBOM TaAPMOHUKH):
» Pescum unmepeapmonux ewviknoyer. Jlmamazon 3nauenuit ot 0 mo 100,00 % c
mrarom 0,01 %.
" Peoicum unmepeapmornux exatouer. Jlmamazon 3Hauenuit ot 0 1o 15,00 % ¢ marom
0,01 %.
» [lose «oTHOcHTeNbHAs (a3a TapMOHUKH» («(Q1_p») TO3BOJSET YCTAHOBHTH (hasy
BbIOpPAHHON TapMOHUKHM OTHOCUTEJIBHO TEPBOM TAapMOHMKH CHUTHala B BbIOpaHHOM
kanane (ot —179,99° no 180,00° ¢ marom 0,01°).
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» [Tone «Ha3BaHme KaHana» («KaHam») MO3BOJSET MEPEKIIOYATHCS MEKAY IIECTHIO
KaHaJIaMH U1 MOAU(DUKALIMY UX ITapaMETPOB.

Bapuant npencrasienus okna «Criektp (iuHeitHbIi)» (puc. 4.11) oroOpaxaer CeKTporpaMmy
TEKYIIEro CUTHajIa B BEIOpaHHOM KaHasie. CrieKTporpaMmma oToOpakaeTcsi B IMHEMHOM MaciiTaoe.

[Cnekmp (AUH.)| n: 11
- 1007 Ul %

-t 75/

—-tes 5@% 9,

I
1 1
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1 1
- -4
1 1
- -4
1
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Pucynok 4.11 Okno «®@opma curnanga»
B BapuaHTe npejacTaBieHus «Cnektp (JTuHeHHbIi)»

OKHO B OSTOM BapHaHTe OTOOPAKCHUS COJACPKHMT CIAMHCTBEHHOC HM3MEHIEMOE I0JIe —
OTHOCHTEJIbHAS aMIUIMTyJa BblOpaHHOW rapMoHukm» («Up» wmmm «ly»). Jluama3oH JOMyCTHMBIX
3rHaueHuit gannoro noist ot 0 % go 100,00 %, mar uzmenenus 0,01%. Moaudukarus 3HaYSHUS OIS
OCYIIIECTBIIICTCS B COOTBETCTBHH C IMPABHJIAMHU, OMMCAHHBIMHU B 1. 4.2.1 HACTOSIIEro PyKOBOJCTBA.
BbeiOop HOMepa TapMOHHMKHM OCYIICCTBIISCTCS KiaBumiamMu VY W A, T[pH 3TOM Kypcop Ha
CIEKTpPOrpaMMe IepPEeMEIaeTCss Ha CIHEKTPAIbHYIO JIMHHIO, COOTBETCTBYIOIIYIO BBIOPAHHOM
rapMOHUKE.

Bapuant mnpencraBienust okHa «Crnektp (morapupmudueckuii)» (puc. 4.12) orobOpakaeT
CIEKTPOrpaMMy TEKYIIEr0 CHUTHaja B BblOpaHHOM KaHayie. CrekTporpaMma OTOOpa)kaercsi B
jgorapudmudeckoM MacmTabe (B genubOenax); TeM HE MEHEE, YMCIOBBIC 3HAYCHHS OTHOCHTEIBHBIX
aMIUTUTY]] TAPMOHUK OTOOpakatoTCsi ¥ MOAUQUIMPYIOTCS B JIMHEHHOM Maciitabe (B MpOICHTaX
OTHOCHTEIILHO MIEPBOI TApMOHUKH).

[Cnexkmp (ne2.) n: 9
-t @3B U, L%

LS 0,00
HEk -t ~4@3E @i, ©
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Pucynok 4.12 Oxno «®opma curHama»
B BapuaHte npezacTasieHus «Crektp (JlorapuMUIecKuii)»

OKHO B O3TOM BapHWaHTE OTOOPAXKCHHSI COACPKHUT CIUHCTBEHHOC W3MCHSEMOE TII0JIC
OTHOCHTEJbHAS aMIUIMTYJa BBIOpaHHOW TapMoHuKW» («U» wmim «I»). Jluama3oH mOMyCTHMBIX
3rauenuit Janaoro noist ot 0 % mo 100,00 %, mrar uamenenus 0,01%. Moaudukarus 3HaAYSHUS OIS
OCYIIIECTBIIIETCSI B COOTBETCTBUU C MpPaBUJIAMHU, ONMMUCAHHBIMH B M. 4.2.1 HACTOSIIEro PyKOBOJCTBA.
BeiOop HOMepa TapMOHHMKHM OCYIICCTBIISIETCS KIaBumiamMu A © VYV, NpPU ITOM Kypcop Ha
CIEKTpOTrpaMMe TIepEMEIIAcTCs Ha CICKTPAIbHYH JIMHHIO, COOTBETCTBYIOIIYIO BBIOpaHHOU
rapMOHHUKE.

Bapuant npezcraBnenus okHa «Da3pl rapMoHHK» (prc. 4.13) oToOpaskaeT CeKTp yIJIOB CABHUTA
(a3 rapMOHUK (OTHOCHTEIBHO MEPBOM TAPMOHUKHU CUTHAJIa B BHIOPAHHOM KaHaJe).
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[ba3el 2apMoHUK n: 15
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Pucynok 4.13 Oxno «®opma curHama»
B BapuaHTe npeacrapieHus «dazbl rapMOHUK»

OKHO B O3TOM BapHWaHTE OTOOPAKCHHSI COACPKHUT CIUHCTBEHHOEC W3MEHSEMOE II0JIC
«OTHOCHUTEJbHAS (Da3a BEIOpAaHHON TapMOHUKNY («@1-n»). J[Mama3oH IOMyCTUMBIX 3HAYEHHI TaHHOTO
nosist oT —179,99° no 180,00°, mrar uzmenenus 0,01°. Moaudukaiust 3Ha4YSHUS OIS OCYIIECTBISETCS
B COOTBETCTBHHM C TpaBWJIAMH, ONMHCAHHBIMH B MyHKTe 4.2.1 HacTosmiero pykoBoicTBa. Bwioop
HOMEpa TapMOHHUKHU OCYIIECTBIISICTCS KIaBUIIaMH Y U A, MPH 3TOM Kypcop Ha CIIEKTpOrpamme
NepeMeIaeTcsi Ha CIeKTPATbHYIO JIMHUIO, COOTBETCTBYIOIIYIO BEIOPAHHOM TapMOHUKE.

B pexume «/leficTByIomue 3HaYeHHA» OTKPBIBacTCs OKHO (puc. 4.14), mo3BoJsiolee 3a1aTh
3HAYEHUS JCUCTBYIONIETO 3HAYCHHUSI IIEPBHIX TAPMOHUK BBIXOJIHBIX CUTHAIIOB. JJaHHOE OKHO COJIEPIKUT
6 M3MEHsEMBIX IOJICH, TIO3BOJISIONIUX 33JaTh JIEHCTBYIONIME 3HAYCHHUS MEPBBIX TAPMOHUK CHUTHAJIOB
o KaXaoMy u3 6 kaHayioB. JlomycTiMble 3HAUYEHUS MOJIeH, COOTBETCTBYIONIUX KaHAIAM HAMPSHKECHUS
ot 0 mo 580,00. omycTtuMble 3HaYEHUs TIOJIeH, COOTBETCTBYOIMMX KaHaimaM Toka ot 0 mo 120,00 A.
Hlar w3meHeHust 3Ha4eHUs Bcex mouieil — exumHuna muaamero paspsga (0,001 B nmnis kananos
nanpspkenns, 0,00001 A m1st kaHAIOB TOKA).

deldcmi . 1-x ZapMOHUK :
U, : 111.00 B
U: . 220,00 B
U:. : 190,00 B
I, Y A
I:: ©.588 4
I. 0 8.125 A
pifdr |- STEE HE

Pucynok 4.14 OxHo 3ajaHus pa3Maxa MepBbIX FTAPMOHUK BBIXOJIHBIX CUTHAJIOB

[Tepepacdyer ¢GopM KpHBBIX TPOU3BOIAUTCS TOCIE W3MECHCHHS TApaMETPOB TE€HEPHUPYEMBIX
curHaigoB 1o Haxatwro kimasumm «ENT». Ecmm wximaBuma «ENT» He HaxnmMmanach, BBeIE€HHBIE
3HAYECHUs HE 3alMCBhIBAIOTCS B TMaMATh TeHepaTopa U (opMmMa CHUTHAjJa HE IepepacuUUTHIBACTCS.
ITepepacuer MokeT 3aHATh muTenbHOe (M0 5 cekyHa) Bpemst (B 3aBUCHMOCTH OT (Gopwm
paCC‘-II/ITI:IBaCMBIX KpI/IBBIX 1 OT KOJIMYCCTBA KAaHAJIOB, IIO KOTOpLIM (1)0pr1 CUTHAJIOB OOJIXKHBI GBITB

nepepacurTansl). B mporecce mepepacueTa B CTPOKE COCTOSIHHS OTOOpPaKaeTcsl MUKTOrPaMMBbI E
«TI€COYHbIE YachD» U T€HEPATOp HE pearrupyeT Ha HaXKaTHs KJIABUII BCTPOCHHON KJIaBUATYPBHI.

Bruiouenne / oTKIII0UeHNE PeKAMA HHTEPTapMOHUK

Jlns BIto4YeHUs / OTKITIOUEHHS PeKMMa HHTEPrapMOHUK HEOOXOMMO BBIJICIIUTD JaHHBIN ITyHKT
MEHI0 M Haxarb Ha kiaBuily «ENT», mpu 3TOoM cnpaBa MOSIBUTCS COOTBETCTBYIOIIAS HAJIIHCh:
«BKJI» — PEKUM BKJIIOUEH, «BBIKJI» — PEXHUM BBIKJIIOUEH.

29



NMPOUIBONBHAA ¢OPMA

YJacmoma
MexXha3Hble YaAbl
PopMa cUusHana
deucmé. 3HaAYeHUA
K

EPH?_HUKU =109
Dattdf | Maliag i e

Pucynok 4.15 OkHO BKIIOYEHHUS/OTKITIOUCHHS HHTEPTapPMOHHUK

I[Ipumeuanue. [lpu BKIIOYEHHOM peXUME HHTEPrapMOHHMK BpeMsl IepepacueTa CHUrHaia
YBEITMYUBACTCSI.

4.2.3.2 Pesxum CyOorapMoHUKH

Cye2apMOHUKU
F . 50, 0mEn
Hzon UI: 30.00 -
U : 70.090 B
I.I1:I.: 9.508000 d
M X X
poE9a | Mealtan |t

Pucynok 4.16 OxHo 3agaHus TapaMeTPOB CyOTapMOHUK

B sToMm pexxume Ha BeIXoAax Toka reHeparopa la, Iz, lc opMupyrores curnansl, BUI KOTOPBIX
IIpe/icTaBjIeH Ha pucyHke 4.17.

N\
\/

<« T —»<«<— T —>»<«<— T —><— T —><«— T —>

Y

Puc. 4.17. ®opma BBIXOJHOrO curHana B pexxume «CyOrapMOHUKH»
(T — mepuon curuasa)

3HaueHHs (Pa3oBBIX CIABHIOB MEXIY HANpPSDKEHHSIMHU Pa3HBIX (a3 YCTaHABIMBAIOTCS PaBHBIMU
120°. MoxuHo 3anmatb (puc. 4.15) ocHOBHyK wyacToTy (4YacTOTy MEpBOHl TapMOHHKH), 3HAYCHUS
(ha30BBIX CIIBUTOB MEXKy TOKAMH M HANPsDKSHUSAMU JUTA BeeX (a3, 3HAYCHUS HANPsHKEHUI 1 TOKOB. C
MOMOIIIBIO MEPEKITI0YaTENIeH MOKHO OTKIII0YaTh (OOHYJISITh) TOKH BBIOPAHHOM (ha3bl.
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4.2.3.3 Peskum ®a3oBoe ynpaBJieHUe

PazoBoe YnpabBAeHUE

F : 50,80 Iy
Hzen UL 30.00 °

I 70,000
I.I:I.: ©,50080 A
X X X

giBhf | Mo glERR | It

Pucynok 4.18 OxHo 3agaHust mapamMeTpoB pexuma (Ha3oBOro yrpaBIeHUs

B stoMm pexxume Ha BeIXoAax Toka reHepatopa la, Is, ¢ dopMupytorcs curnassl BUI KOTOPBIX
IpeJcTaBieH Ha pucyHke 4.1.

A

< T > T >

- T

Y

Puc. 4.19. ®opma BEIXOHOTO CUTHANIA B pexuMe «Da3zoBoe yrnpaBiIeHHUE»
(T — mepuon curHana)

3HavyeHus1 (pa30BBIX CABHIOB MEXIY HANPSKCHUAMHU pasHbIX (a3 yCTaHABIMBAIOTCS PABHBIMH
120°. Moxno 3amatb (puc. 4.18) ocHOBHyIO YacTOTy (YacTOTy MEPBOM TapMOHHKH), 3HAYCHHUS
(a30BBIX CABUTOB MEXIY TOKAMU U HANpPSHKEHUSMU 7S BceX (a3, 3HaueHUs HaNpspKeHU 1 TokoB. C
MTOMOIIBIO TIEPEKITI0YaTENIel MOKHO OTKIII0UaTh (OOHYJ/ISATH) TOKH BBIOpAHHOMU (ha3bl.

4.2.3.4 Pexxum IlpoBajibl M nepeHaANpsIzKeHUs

[MpoBaawl U nepeHanp.
n : 3P0 U, . %
t . B.5080 Cc | 180, 00|
T : 5,800 c | U ,%:
t. : 9,000 c EENAL
t‘Pr‘l: B;BE ? UI.': !%:
MNepud .k nn 0O 108,08
P2HE |hm &0 E
H.5AA A.5AA

Pucynok 4.20 Dkpan 3amaHust mapaMeTpoB pEKUMa IPOBAJIOB U TIEPEHATIPSKEHHUH

B pexume «IIpoBanel u nepeHanpsokerus» (puc. 4.20) cymiecTByeT BO3MOMKHOCTH 3a1aTh
CJIEyIOIINE TapaMeTpBhlL:

" KOJIMYECTBO MPOBaJIOB Min niepeHanpsokeruii — N (0-100 000);

" JUIMTEIBHOCTH OJHOTO MpoBaia win nepeHanpsbkenus — t (0-600c¢);
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HIePUO]] MEXKIY BOZHUKHOBEHUEM MPOBAJIOB win nepeHanpsokernid — T (T He Moxker
obiTh Menbiie t) (0-600c);

CMEIIIEHUE TI0 BPEMEHHW OTHOCHUTEIHHO 3amycka TIIepBOTO TpOBaia WU
nepeHanpsokeHus  (3a7ep)kKka TEpPBOTO  IMpoOBaja WM  IEPCHANPSDKCHUS  MTOCIIS
MOCTYTICHUS] KOMaH/IbI Ha Bbifauy currana) — t, (0-600c);

(ha30BbIi CABUT IMpoBaJia WM MepeHanpspkeHus — ¢, (ot —179,99° mo 180,00°)
(paboTaeT TOJIBKO MPH BKJIFOUCHUH MPUBSA3KH K ITOITYIIEPUOY);

NPUBS3KY K MOJynepuoay (IpW BKIFOYEHHH, HAYA0 KaXIOTrO0 MpOBaJia HIIH
TICpEHAIIPSDKEHUST TTPUBS3BIBACTCA K TIOIYIEPUOY). PeKOMEHIyeTcs HMCIOJIb30BaTh
npu 3aaHuH (Ha30BOTO CIIBUTA;

BenmunHy npoBaia (ot 0 mo 100%) mnm nmepenanpspkenus (ot 100% mo 200%) most
KaK101 (asbl.

B pexxume «IIpoBassl U nepeHaNpsHKEHU» BCETa yCTaHABIUBACTCA MAKCUMAIIBHBIN IIPEEII 110
HaIIPSKEHUIO.

4.2.3.5 Pesxkum Diauxep

B

PAUKKEP
HOMEP 1
MHOKUME AL
UZM. B MUH. 1
AU 2.7200
a ton | Mg, Eon | Dximie

PucyHok 4.21 DkpaH 3amaHus mapaMeTpoB (Iukepa

OTOM PCKMME Ha BbBIXOAbI IMOAAIOTCA KoJIcOaHus HaIlPpsKCHUA € XapaKTCPUCTHUKAMU,

MIPUBEACHHBIMU B Ta0nuiie 4.2:
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Tabauya 4.2
Homep | Uueo n3meHenwuii B MuHyTy OTHoOCHTEIbHOE H3MeHEeHHe HATIPSIZKEeHU ST
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 3afaroTcs MyTeM BbIOOpa HOMEpA, COOTBETCTBYIOIEIO OJHOMY W3 HIECTH
BapUAHTOB M3 MPUBEACHHON TaOJMIIbI, U MHOXKUTENS, Ha KOTOpbId ymHOXaercs: AU/U. MHOXUTENb
MOKHO U3MeHuThH B npeaenax ot 0,01 xo 25,00.

4.2.3.6. Pesxum OMOIMOTEKA CUTHAJIOB
Cwm. . 4.2.5.
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4.2.4 MeHI0 YCTaHOBKU

Mento «YcraHoBKku» (puc. 4.22) COCTOHUT U3 IBYX ITyHKTOB:
= CkopocTts 1o RS-232
" S3pIK

JCTAHCBKH

CKopoCcme noe RSZ232
H3blK

2AHE |P S2HE |
S.H@BA R-5.880

Puc. 4.22. MeHI0 yCTaHOBOK

[Tocne aktuBanuu myHkra «CkopocTh 0 RS-232» nosBisieTcs BO3MOKHOCTh BbIOOpa 3HAUEHUS
ckopoctu obmena ¢ IIK mo mocnemoBatenbHOMy wuHTepdeiicy RS-232 (puc. 4.23). Bo3moxHa
yCTaHOBKa CJIEAYIONMX 3HaueHuit ckopoctu: 115 200, 38 400, 19 200, 9600 out/c.

Br160p HY>KHOTO 3HAYEHUS OCYIIECTBIISICTCS C TOMOIIBI0 KiaBuil A, ¥ 1 «ENT». Beiopannoe
3HAa4YeHHE CKOPOCTH O0TOOpakaeTcsi B BEpXHEH CTPOKE AUCILIES.

(g o] =leled) |- P01 15200 604

115200 &od
384080 &od
192080 6od

9600 6od

DT8R [ hesTERR N

Puc. 4.23. Menro BriOopa ckopoctu oomena ¢ I1K o untepdeiicy RS-232

[Tocne akTUBAIMK MyHKTA «SI3bIK» MOSBISAETCS BO3MOXKHOCTh CMEHBI S3bIKa JUIsl OTOOpaXkeHUs
uH(opMaIMK Ha TUCIUIee MPHOOpa, MOKHO BBHIOpPATh KOO PyCCKUM THOO aHTIMICKUN S3BIK (pHUC.
4.24) (c momomipio KmaBuii A, ¥V u «kENT»).

A3l

Engl ish

TTOE TTOE
5,660 |F'W-5,|aan |

Puc. 4.24. MeHro BeIOOpa sI3bIKA

4.2.5 MeHI0 OMONMoTEeKka curHanos

Mento «bubmmoreka curnanos» (puc. 4.25) MO3BOJISIET COXPaHATh TEKYIIMH HIIM 3arpysKarhb
paHee COXpaHEHHBIN CUTHAI.
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EUEBJIHOTEKA CHUICHAANOEB

Ja2pPyY3umb CU2HAanN
CoxpPaHUme cuzHan

TTOE EOE
B.5an |hma,59n |

Pucynok 4.25 MeHro OMOTHOTEKH CUTHAJIOB

ITocne BhIOOpa HEOOXOAMMOTO JCUCTBHS MOSBHUTCS MEHIO BbIOOpa OmbOmuorexu (puc. 4.26).
Bcero cymectByer 12 6ubmmorek nmo 10 curHanoB B kaxmod. BriOGop HeoOXomumoi OMOIHMOTEKH
ocymecTBisieTcs kiapumaMu A u V. KiaBumm € u » nepexiroyaroT crpanuiy (oubmunoreku 1-6

pacroiokeHsl Ha repBoi crpanutie (puc. 4.27), 7-12 — na BTopoii crpanutie (puc. 4.27)).

BblIEOP BUEBJIMOTEKH
Bueauomeka 1
Bueanuomeka 3
Bueauomerka 4
Bueauomerka 5
Busaucmeka B

D atEdi Pro- 5, B0 A |

Pucynok 4.26 Mento BeiOopa OMOIHOTEKH
(cTpanura 1)

BblIEOP BUEBAHOTEKH

Busaucmeka 7
Busauomeka 8
Bueauomera 10
Bueauomera 11
Bueauomeka 12
I atcai oo, B0 R

Pucynok 4.27 MeHto BbiOopa OMOIHOTEKH
(cTpanura 2)

[Tocne BBIOOpa OMOIMOTEKH TOSBISIETCS BO3MOXXHOCTH BBHIOpaTh ofuH W3 10 curHamoB 3ToM
oubmmoTexku. B MeHI0 0TOOpa)karoTcsi Ha3BaHUS CUTHAJIOB, KOTOPHIC OBLIN 3a/JaHbl NPU COXPAaHEHUHU
(puc. 4.28). Ecnu curHanm He ObUT COXpaHEH, TO BMECTO €ro MMEHH OToOpaxkaercs Haamuch «Her
JTaHHBIX». BeIOOp curHana ocymiectrisiercs kiaBumaMu A u V. Kinaumm € U » mepexioyaroT
crpanuly (curnansl 1-5 pacronoxeHsl Ha niepBoii crpanuie, 6—10 — Ha BTopoli cTpaHuIie).

[BEIEOP CUrHAAA

CusHan 1
Hem 2aHHbIX
Hem SaHHbIX
Hem 3aHHbIX
Hem gaHHblX
Do 28R | o-g, B85

| Dxleal

Pucynok 4.28 MeHro BbiOopa curHana

[Tocne BbIOOpa CHTHAjTa B 3aBUCHMOCTH OT TOTO, KaKOe JCHCTBHE OBUIO BBHIOPAHO B MEHIO
«bubmuoTeka curHanos» (puc. 4.25), 0CyIIECTBISIOTCS CIICAYIOIIUE ICUCTBHS:
* Ecnu Obul BBIOpaH MyHKT «3arpy3uTh CUTHAJI», TO CUTHAJI 3arpykaercsi, U KpaTkas
uH(OpMaIys 0 HeM oToOpaxaercs Ha dkpaHe (puc. 4.29). BepHyThcs B MEHIO BBIOOpa
CUTHaJIa MOKHO TPH MOMOIIH KiaBHUIH «ESC».
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[3azpy3zume cuzHan

[CuzHan 1

1.4 U.B
A ©8.53200 5,000
Bl 0.53220 5,000
c| 89,53000 5,008
Jacmoma: 45,88 [y

ZZh

niERA | Mo-n,BGA | Pdeale

Pucynok 4.29 IIpocMoTp 3arpy’K€HHOTO CUTHAJIa

* Eciu Obul BbIOpaH NyHKT «COXpaHWMTh CHUTHal», TO Ha 3KpaHe OToOpaxaercs
9KpaHHas KJIaBUaTypa JUIsl BBO/Ia Ha3BaHMs coxpaHsemoro curnana (puc. 4.30).

[BBedume HazBaHUEe
[CuzHan 1
EEErAEXSHMHKAMHOMNPCTY|
¢XLIHULULPbIB3INHaEB23EHE
UUKAMHONPCMYHX UMW bbI|
b3AR123456788 ., (+-=
PlY)7% O YOAAWTD

Daféfa [ Ma, 28
Pucynok 4.30 BBox Ha3BaHus curHaia

Ha3zBanue curnana Moxer coctosaTh MakcumyM u3 20 cumBosioB. C momotibio kinaBuil A, v, <
U » OCYIIECTBISIETCS BBIOOP HEOOXOAMMOTO CHMBOJIA HAa DKPaHHOW KJIaBHAType, BBOJ CHMBOJIA —
knaBuma «ENT». Ynanenue mocienHero cumBoiia MPOUCXOIUT IMpH BBIOOpE Ha SKpaHE CIIOBA
«YJJAJINTb» n naxatun «ENT». OxkoHuaHne BBOJa UMEHU U COXPAHEHHE CUTHAJIA MIPOUCXOIAT MPH
BbIOOpe «OK» n Haxkatun «<ENT».

4.2.6 YnpaBneHue 6nokom «YHTI»

bnox VYHTII npencraBnser co0oil KOMIUIEKT W3 (YHKUHMOHAJIBHO 3aKOHYEHHBIX MOJYJIEH:
VCTOYHMKA ITOCTOSTHHOTO TOKAa M MCTOYHMKA HAIPSKEHUS IMOCTOSHHOTO TOKA. BRIXOAHAsS MOIIHOCTH
Kaxxaoro ucrounuka — 800 BA.

Buumanue! I1pu BeiOOpe mpoBoa sl NOAKIIOYEHHS HArPy3KH K UICTOYHUKY MTUTaHUsI, CIEAYET
YUUTBIBATh CIeayroIue GakTopbl:

" YpPOBEHb U3OJISIIIUU MIPOBO/JIA, TEKYIIAs MPOMYCKHAsI CIOCOOHOCTH TPOBO/IA,

" MakcUMaJbHas Harpy3ouHas JUIMHA KaOens A paboThl ¢ yIaJeHHbIMUA JTUHUSMU.

4.2.6.1 Bkarouyenne Ilutanus.

JI71st BKITFOUEHUS TUTAHUS

1. YGeaurech, 4TO BBIKJIIOYATENb MUTAHUS HA TEpelHEd MaHeIu HaXOAUTCS B TOJOKEHUU
"BpIKTI0YEHO "

2. YoenuTech, 9TO Kabeah CETEBOTO HANIPSHKCHUS TIOIKITFOUCH.

3. [MoxkirounTe Kabelb CETEBOTO HAMIPSDKEHUS K 3a3€MJICHHOHN pO3eTKe IEPEMEHHOTO TOKA.

4. BxirounTe BBIKIIIOYATEh MUTAHUS HA TIEpeHeN MaHe I B MookeHue «|».

[Tocne KOpOTKOM 3arpy3kud MOAYJIb OTOOpakaeT BBIXOJHOE HampshDkeHue M Tok. [IpumepHo
nocsie 1 cekyHIbI TUCTIIEN BO3BPAIAETCs K HOPMAJIbHOMY COCTOSIHHIO.

UTOoOB! OTKIIOYUTH MOIYJIb OT DJIEKTPOCETH MEPEKIIOUNTE BHIKIIOYATENb MUTAHUS HA TIepeIHen
naHenu B mosiokenue "O" (Ha gucriee OyJeT MUraTh CHTHAIBHBIN cBetoamon). Ilocime KOpOTKoi
3aJIep>KKH BCE MHIUKATOPHI Ha TTAHENH JOJKHBI TIOTAaCHYTh.
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4.2.6.2 Pe:xum npoBepKyU HANIPSIZKEHUsI U TOKa MOAyJisi HanpsiakeHus 300-2,8.

J171s1 BEIIOJTHEHUS TIPOBEPKU pexKUMa!

1. Y6enuTech, 4TO BBIKITIOUATEINb TUTAHUS BKIIOUCH.

2. Eciiu roput kiaBuina «main output», HakMHTE ee s €€ BBIKITIOYCHHUS

3. UroObl TpPOBEPUTH peXHM pabOTHl HANPSIKCHUS, MOBEPHHUTE 9-TIO3UIMOHHYIO PYUKY
ynpasnenus (puc. 4.31) B pexxum VOLT.

4. BricTaBbTe HampsikeHue 5B.

5. Jlns mpoBepkH pexkuMa paboThl MOCTOSHHOTO TOKA IMOBEPHHUTE 9-TO3UIMOHHYIO PYUKY
ynpasienus B pexxum AMPS.

6. BeicTaBbTe MaKCHUMAaIIbHBIN TOK UCTOYHUKA HampsoKkeHus - 1 A.

7. Haxwmure xHONKY «[TaBHBIN BBIXOA» IS TOJAYM BBIXOJAHOTO CHUTHAJa HANpSOHKCHUS Ha
Berxon YHTIL

4.2.6.3 PyuHoe ynpaBjieHue

Py4Hoe ynpasiieHue odecrieunBaeT pyyHble HACTPONKHU HA TIEpEAHEH MTaHEeH, TAKHE KaK:

= Hactpoiika mapameTpos.

* Pabota B pEXHMME TIOCTOSHHOTO HAIPSKEHUS, IMOCTOSHHOTO TOKa
MMOCTOSIHHOI MOIITHOCTH

®* (DyHKIUIO 3aLIUTHI.

® lcnonb30BaHME HECKOJBKUX UCTOUYHHUKOB ITMTAHUS.

C nomotipio 9-Mo3UIMOHHBIN MEPEKITIoYaTessl PeKUMOB, BHIOEPUTE OJUH U3 JIEBATH PEKUMOB!
VOLTS, AMPS, FLD, PRT, SAV, RCL, CAP, u VAP (puc 4.31). Pexumbl pabotsl 9-TH
MO3UIIMOHHOTO MEPEKIIIoYaTeNs U PyUYKH BBOJA MIPUBEACHBI B TabnuIe 4.3.

RCL Eﬁ?

Pucynoxk 4.31 Beibop pexxnma paboTh

U PEXKUM

Tabnuya 4.3

Pexxumbl 9-Tn IloBopoT pyuku Enter HaskaTne moBopoTHOM

36

MO3UIITHOHHOH PYYKH MO3BOJIsSIEeT pyuku Enter mo3Boasier
ynpasJieHust

VOLTS Bri6op Hanpsixenus, VYcraHoBka 3HaUEHUS
(mporpammupoBaHue MMOCTAaBHB TOYKY B IpyOOi BBEIOPAHHOTO MapameTpa 1
HAMPSDKCHUA) WA TOHKOH PEeryJupOBKe Mepexo/l K CACIyoIeMy

PEKHUMOB.

napamerpy.

AMPS (porpamMmmupoBaHue
TOKa)

BBI60p IIOCTOAHHOI'O TOKA,

ITOCTaBUB TOYKY B I'pyOOii
WA TOHKOH PEeryJupoOBKe
PEXKHMOB.

YcraHoBKa 3HaUYCHUS
BBIOPAHHOTO TIapaMeTpa U
MepPexo/1 K CIAeAYIOEMY
rnapamerpy.
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Pexxnmbl 9-Tn IToBopoT pyuku Enter HasxaTne moBopoTHOM
MO3UIHOHHON PYYKH MO3BOJISIET pyuku Enter mo3Boasier
ylpaBJieHHs
FLD (Tum obpatHoii cBsi3u) | Beibepure T 00paTHOM VYcraHoBKa 3HAUEHUS
ces3u: CC, CV nnnm 6e3 BBEIOpAHHOTO TTapaMeTpa
oOpaTHOM CBSI3U Mepexo/i K CIAeayIouemMy
napamerpy.
PRT (3ammura) Bri6epute OVP, UVP unun YcraHoBKa 3HAYEHUS
OTP BBIOPAHHOTO IMapaMeTpa u
Mepexo/i K CIAeAyIouemMy
napamerpy.
SAV (coxpaneHue HacTpoeK | BriOop pacmosioxeHus CoxpaHHUTb MOJIB30BATEILCKUE
TI0JTb30BATEI) COXPaHEHHUS HACTPOEK HACTPOMKHU B MaMSTh.
MOJIb30BATENS
RCL (BeiBOX BriBo1 MONTB30BATENBCKUX 3arpy3ka COXpaHEHHBIX
MOJIb30BATEIHCKUX HACTPOEK HACTPOEK MOJIL30BATEIs B
HACTPOEK) MOJTYJTh
CAP (mporpamMmmupoBaHue Br16op nuanaszona YcraHoBKa 3HaUYCHUS
aHaJIOrOBOT'O TOKA) IPOrPaMMHUPOBAHUS BBIOpAHHOTO MapameTpa u
MePexo/1 K CIACAYIOIeMY
napameTpy.
VAP (nporpamMMupoBaHue Bre16op mporpammupoBanusi | YCTaHOBKA 3HAUCHUS
AHAJIOrOBOT'O HANPSDKEHUSI) | MCTOYHHUKA U TUAla30Ha BBIOpAHHOTO MapameTpa u
MEepeXo/ K CIeIyIoIeMy
napamerpy.
PGM (Bapuantsr BriOepure yaaneHHbI#H Brioepure unrepdeiic/Option
ITporpamm) uHTepdeiic, KOTOPBINA OyIeT | U Mepexo K CIeAyIoeMy
HCTIOJIb30BATHCS IS napameTpy
yIpaBIeHUs, PyYHOM
OJIOKUPOBKH HITH OOMEHa
TOKOM

Vcnons30BaHne MOBOPOTHON PYUYKH yIIpaBICHHs/BBOIA.

[ToBopoTHast pydka yIpaBicHHs/BBOJA HCIONB3YETCs, YTOObI HM3MCHHTH IMapaMeTpbl H
YCTaHOBUTH BBIOpaHHOE 3HaueHue. Ha mepenneil manenu otoOpaxkaeTcss MHGOPMALKUA O BBIXOJIHOM
HaIPsHKEHUW W BBIXOJHOM TOKe. KaXIplii qucrieil nMeeT MakKCUMyM YeThIpe CHUMBOJIA, B KOTOPBIC
BXOJIST / CErMEHTOB.

4.2.6.4 I'pybasi M TOUHAS PeryJIHUPOBKA PEKMMOB
I'pybas m TodHas HACTpOWKa pPEKHMOB IMPEIHA3HAUCHA IS YCTAHOBKH HAINPSHKCHHUS H
MOCTOSTHHOTO TOKa, HacTpoiiku OVP u UVP.

4.2.6.2.1 Pe:knM rpy0oii HacCTPOIKH.

[Ipu MCTOIB30BAaHUM PYYHON HACTPOMKH, YTOOBI YCTAHOBUTH TOK W HANpPSDKEHUE, BHIOCpPHUTE
OIIMIO HUCIIONB30BaHUS TPyOOro pekuMa HACTPOMKH (IT0 YMOIYAHHUIO), a 3aTe€M DPEXHM TOHKOU
HacTpoiiku (cM. manee). B pexume rpy0oii HACTPOWKH MTPOUCXOIUT OBICTpasi KOPPEKIHUSA ¢ OOIBITHM
1aroM, 4To0bl IOCTUYb JKEITAEMOT0 3HAUCHHUS.

4.2.6.2.2 Pe:kuM TOHKO# HACTPOUKHU.

N3meHstiiTe MmMOJI0KeHWe TTOBOPOTHOM PYYKH, YTO AACT BO3MOXKHOCTh M3MEHSTH MapaMeTpPhl C
TOYHOCTBIO JI0 COTHIX. [lociie TOro, Kak TOYHOE 3HAUCHHE Mapamerpa BhIOPAHO, HAXMHTE PYUKYy
yIpaBJIeHUsA/BBOIa, YTOOBI IOATBEPAUTD 3HAUCHUE.
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OO6mmas mporeaypa HacTporku (pyHKIHIA U BEIOOpa HAOOpa OMIIHi:

1. YtoObI BEIOpATh peXHUM, MOBEPHUTE 9-TH MO3UITUOHHBIN MEepeKIToYaTellb B HYKHBIH PEKUM U
Ha)KMUTE MOBOPOTHYIO PYUYKY YIpaBJICHHUA/BBOAA OJHH pa3, 4TOOBI aKTHBHPOBATH TEKYIIHMH BBIOOD
PEXKUM PYUKH yIIPaBICHUS.

2. Jlnsa BeIOOpa (YHKIMH WIHM MapaMeTpa BpallaiTe MOBOPOTHYIO PYYKY yIpaBJeHHs/BBO/IA
Enter nns mnepexoma Ha pasnuYHBIE JOCTYNHBIE MapaMeTpbl pexxuMoB. [lapameTpel OyayT
0TOOpaxaThCs Ha JUCTLICE.

3. HaxxmuTe MOBOPOTHYIO PYUKY yIpaBiICHUA/BBOIA, YTOOBI BBIOPATh (DYHKIIHIO WIIA YCTAHOBKY.

4. YcTaHOBHTE KaXI0€ 3HAYCHHE C TMOMOIIBIO MOBOPOTHON Py4KH yrpasieHus/BBoaa. Korma
3HaYEHUE BBIOPAHO, HAKMUTE HA PYUKY.
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TEXHUYECKASA NOOAEPXKA

Ecmu mpu umcnonb3oBanun mpubopoB u [IO y Bac BO3HHKIM BOMPOCKH, TO MPEKIE UYEM
00paTUTHCA B OTJIEN TEXHUUECKOM MOIEPKKH MOJIb30BaTelNeH, MPOCMOTPUTE BCIO MMerolTytocs y Bac
nokymeHraiio (PyKOBOICTBO MOJIB30BATEIIs U CIIPABOYHBIA (aiii), a TakyKe 3aiJWTe Ha HAIl CalT
WWW.Mmars-energo.ru B paszen TEXHUYECKON MOAJEPKKH — BO3MOXKHO, BBl Haiiiere OTBET Ha CBOMU
BOIIPOC.

Ecnu >xe Bam He ynamoce HaiTH OTBET Ha MHTEpPECYIOMN Bac BOIpoc, CBSKUTECH C HAMH 110
E-mail mail@mars-energo.ru wim no teredony: (812) 327-21-11. J{ns Toro, 4roObl gath Bam
KBTM(UIIMPOBAHHBIE peKOMEHIAINH, PAOOTHHKAM OT/eNa TMOIICPKKH MOJIb30BaTeIeii He0OX0AUMO
HUMETh CIIEYIOILYI0 HHPOPMAIHUIO:
®amunus, Ums, OtyecTso,

HaszBanue opranuzamnmu,

Tenedon (dpakc, agpec MEKTPOHHON TOUTHI),

Cepuiinblii HOMep aucTpuOyTHBa (cM. MeHto «CrpaBka/O mporpamMme»),
Hasanwue [Ipubopa, ero 3aBonckoit Homep u Homep Bepcuu 110 npubopa,
OOmice omucanue MpoOJEMBbI C IMOJHBIM TEKCTOM cOOOIIeHuss 00 omubOke (eciam Takoe
HMeeTCs),

Tun Bamero kommneroTepa,

Bepcus cucremsr Windows,

O0bem orepaTUBHON MTAMSITH,

CBo6omuoe mecto Ha HDD,

Hpyryto undopmaiuio, KOTopyro Bel cuntaere BaKHOM.
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NPUTTIOXXEHUE b. §
CXEMA NOAKNKYEHUA NTHY K TPEXMECTHOU YCTAHOBKE
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NPUJIOXXEHUE B.
NMPOrPAMMHOE OBECIMNEYEHUE

B xommnektr moctaBku YcrtaHoBku «YIIIIY-M3D 3.1KM» BXOOUT AMCK C TPOrpaMMHBIM
o0ecIcUCHHEM

» nporpamma «DHeprodopma» (Enform),

m nporpamma «DHeprodopma YIIITY» (EnfCalibrationRig),

m nporpamma «DHepromouutopunr CH» (EmCounter),

» nporpamma «KanmuOposka reneparopa» (EfCalibr).

«Iueprogpopma» (Enform)

[Tporpamma «3OHeprodopma» npepHazHauyeHa /i paboThl B COCTaBE MOBEPOUYHON Y CTaHOBKH C
[MpubGopamu ansi  W3MEpEHHs] DIIEKTPOIHEPTETUUECKUX BEIMYMH W IIOKa3aTeliell  KadecTBa
EKTPUUYECKON IHEPTUU «DHEProMOHUTOP-3.1», «DHepromonuTop-3.3», «IHeproMoHUTOp-3.1KM»,
«2uepromonnTop-3.3T1» ¥ TreHepaTopoM JNEKTPHUUECKUX CHUTHAIOB «JHeprodopma-3.1» u
«3JHeprohopma-3.3» (B manmbHeiieM reuepaTop).

[Iporpamma «3Hepropopma» 1mo3BOJSIET:

® CUUTHIBaTh pE3yJdbTaThl M3MepeHHH u3 npubopa «DHepromoHuTop-3.1KM» uyepes

nocieA0BaTeIbHbINA NOPT U 0TOOpaXkaTh X Ha 3kpane I1K;
BBINOJIHATH YCTAHOBKY HY>KHBIX NpeienoB IIpubopoB no koMaHie mojib30BaTess;
3amaBaTh TpeOyeMble CUTHAIIBI HA TEHEPATOPE C aBTOMATHYECKOW M PYYHOH TTOACTPOHKOIA;
® [POBOJWUTH IOBEPKY H3MEPHUTEIBHBIX MPUOOPOB (HH(POBOrO U CTPEIOYHOrO THUIIOB) B
PYYHOM PEXHME;
®  (opMHPOBATH MPOTOKOJIBI IOBEPKH U3MEPHUTEIBHBIX TPUOOPOB,;
NPOBOJUTH TIOBEPKY M3MEPUTEIBHBIX MPUOOPOB « IHEPrOMOHUTOP-3.1», «DHEPrOMOHHUTOP-
3.3», «OHeproMoHuTop-3.1KM», «IHepromonutop-3.3T1» B aBTOMaTHUECKOM PEKUME;

m coxpaHiTh B (paiin Ha xectkoM aucke [IK wcnbiTaTenbHble CUTHANBI M METOAUKU MTOBEPKU
U3MEPUTENIBHBIX PUOOPOB,;

® CUUTHIBATH U COXpPaHATh OMONMOTEKM HCIBITATEIbHBIX CHUTHAJIOB B  TI'€HEPaTop
«3Jueprodopma-3.1» u «duepropopma-3.3».

IMopsimoxk paboTel ¢ mporpammoit «DHepropopma» mnoapobHo omucan B «lIporpamma
»JHeprodopma” Bepcus 2.5 PykoBoicTBO 1OJIb30BaTESI».

«Jueprodopma YIIIIY» (EnfCalibrationRig)
[Iporpamma «Duepropopma VYIIIY» mnpenHazHaueHa s pabOThl B COCTaBe IOBEPOYHOM
yctanoBkH «YIIITY-MD 3.1KM» ¢ [Ipubopamu a1 u3MEpeHHs dJIEKTPOIHEPTETUUECKUX BETUINH U
MoKaszaTesiel KauecTBa 3JIEKTPUUECKON SHEpruu «IHEeproMoHUTop-3.1», «Hepromonutop-3.1KM»
(8 mampHedimem Ilpubop) W reHEpaTOpPOM BJIEKTPUUECKHUX CHUTHANOB «JHeprodopma-3.1» (B
nanbHeimeM ['enepaTop) u ¢ mpruOOPOM JIJIsl OIPE/ICIICHHSI TOTPEIIHOCTH H3MEPEHUi (B AajbHEHIIEM
[1THY).
[Iporpamma «3Ouepropopma YIIITY» no3posnser:
® [IPOBOAMUTH MOBEPKY OJHO(A3HBIX M Tpex(a3HbIX CUYETYMKOB IIEKTPHUUECKOM SHEPruH ¢
nomonipto ycrporictea [ITHY B aBromaTmueckoMm pexume (ogHOBpeMeHHO OT 1 mo 3
CYETYHKOB);

® [POBOJWTH  HACTPOMKY (KanmuOpoBKY) omHO(a3HBIX ¥ Tpex(asHbIX  CYCTYHKOB
3JIEKTPUYECKON AHEpruu ¢ nomoibio ycrpoiictBa [ITHY B moigyaBTOMarndyeckoM pexuMe
(omHOBpeMeHHO OT 1 10 3 cYeTYHKOB);

® [IPOBOJUTH TIOBEPKY oOnHOGa3HBIX U Tpex(da3HbIX mpeoOpa3zoBaTeieii  pa3IMYHBIX
HPHEPreTUUECKUX BEJIUYMH B IOCTOSHHBIM TOK WM HANpPsKEHUE C MOMOILBIO yCTPOWCTBA
[1THY B aBTOMaTHYecKOM peskume (ogHOoBpeMeHHO oT 1 10 15 mpeobpaszoBareneii);

® [IPOBOJMTH HACTPOHKY (KaauOpOBKY) oOaHOGA3HBIX M Tpexda3HbIX MpeodpazoBareneit
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Pa3IUYHBIX YHEPreTUYECKUX BEJIUYMH B MOCTOSIHHBIA TOK WJIM HAaNpsSKEHUE C MOMOIIbIO
yerpoiictea TITHYU B momyaBToMaTHueckoM pexkume (omHoBpemenHo or 1 go 15
npeobOpa3oBareeii);

® CUWTHIBaTh pe3yJibTaThl u3MepeHuit u3 Ilpubopa depes mocieqoBaTeNbHBIA MOPT U

oroOpaxkaTh cuuTaHHble m3MepeHus [Ipubopa Ha IIK B pexume MOBepKH W B PEKUME
HACTPOMKH (KaTHOPOBKH);

B COCTaBISITh METOJWKH ITOBEPKHM CYETYMKOB M IpeoOpa3oBareneld ¢ BO3MOMXKHOCTHIO HX

coxpaHneHus B (aiin Ha xecTkoM nucke [1K u Bo3MOKHOCTBIO 3arpy3ku u3 Qaiina.
® 33J]]aBaTh CUTHAJIBI U3 COCTABIIEHHBIX METO/IMK MIOBEPKU HA TEHEPATOPE B PEKMME MOBEPKHU U
B PEKUME HACTPOMKH (KaTHOPOBKK);

m CcuMTHIBaTh pe3yibraThl u3mepenui u3 [ITHY wepe3 unrepdeiic Ethernet (10 Mowut/cex) B
PEeKUME TIOBEPKHU M B PEXKUME HACTPOHKH (KaTHOPOBKH);
0TOOpakaTh Pe3yJIbTaThl MOBEPKH U HACTPOMKH (kanmuOpoBku) Ha [1K;
COXPaHATh Pe3yJIbTAaThl MOBEPKH M HACTPOHKH (KaauOpoBKH) B (haii Ha sxecTkuid quck [1K ¢
BO3MOKHOCTBIO MIX 3arpy3KH n3 (haiiira u mpocMoTpa;

® OKCIIOPTHUPOBATH PE3YJIbTAThl MOBEPKH U HACTPOUKH (kaauOpoBku) B (aitn MS Excel.

Jlia mpoBeeHUs MOBEPKU K Ka)XJA0My IOBEPSIEMOMY CPEACTBY JIOJKHO IMOAKIIOYATHCS OJHO
ycrpoiictBo onpenenerus norpemnoct ([ITHY). OanoBpeMeHHO MOKET OBITh TOBepeHo oT 1 1o 15
OJTHOTUIIHBIX MpuOopoB. IloBepsiemble MpUOOPHI TOIKHBI OJUHAKOBO MOJKIIOYATHCS K MOBEPOYHOM
YCTaHOBKE COTJIACHO CBOEH CXEME MOIKIIOUEHHUS.

[loBepka wmiM HacTpoika CYETYMKOB IMPOBOJUTCS METOJOM CpPaBHEHHS YAacCTOT 3TaJOHHOTO
noBepsieMoro cyerduka. [Ipu moBepke CUETUMKOB MMIYJBCHBIN BBIXOJ KaXXIOrO CUETYHMKA JIOJKEH
OBITh TIOJKITIOYEH K WMIYJIbCHOMY BbIXOAy oxHoro u3 IITHY. MmmynbcHBIA BBIXOZ 3TaJOHHOTO
npubopa JOHKEeH OBITh MOJAKIIIOUEH K ATAIOHHOMY MMITyJIbcHOMY BXxoay kaxzaoro [ITHY. [Iporpamma
«3Jueprodopma YIIITY» obecrnieunBaeT MOBEPKY CUETUYMKOB IO THUIIAM MOIIHOCTH: aKTUBHAs; MOJTHAS,
peakTuBHas (r€OMETPUYECKUI METO); peakTHBHAs (MEPEKPECTHBINA METO/); PeaKTUBHAS (CIABUTOBBIN
METO/I).

[Ipu noBepke mnpeoOpa3oBaTeneil BBIXOA TMOCTOSHHOIO HANpPsHKEHHS WM TOKa KaxKIOTro
npeoOpa3oBarens JODKEH ObITh MOJKIIOYEH K M3MEPUTEIFHOMY BXOJIY IMOCTOSHHOTO HAIPSDKEHHS
unu Toka oxgHoro u3 IITHY. /Ins ogHo(dasHbIx mpeoOpa3oBaTeneil 0THOBPEMEHHO IMOAICPKUBACTCS
MOJKJIIOUYEHHUE K pa3HbIM (ha3zaM MOBEPOUYHON YCTAHOBKH.

[Iporpamma  «Ouepropopma  VIIIIY» obecneuyrBaeT MOBEPKY  CIACAYIOIMIMX  THIIOB
npeoOpaszoBareseil: MepeMeHHOr0 HAMPSKEHUS; MEPEMEHHOTO TOKA; aKTHBHOW MOIIHOCTH; TOJHON
MOIITHOCTH; PEAKTHBHOM MOIIHOCTH (Fr€OMETPUUECKHU, IEPEKPECTHBIH, CABUTOBBIN METO/T); YaCTOTHI.

[Monnep:xuBaeTcsi TOBepka MpeoOpazoBaTeNeil HampsHKEHHsT M 4YacTOTHl C HOMHHAJIBHBIM
3Ha4YeHHEM nepeMeHHoro Hanpspkenus 1o 1000 B.

B kadecTBe MOCTOSHHOTO BBIXOZA MPEoOpa3oBaTesi MOKET ObITh BBIOpAaH OJWH U3 CIEAYIOMINUX
nuarna3zoHoB u3Mepenus [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.

KnemMmsbl u cxembl noakmtoueHus: ycrpoiictsa [ITHY k moBepseMomy CpelicTBY M K YCTaHOBKE
OIKCaHbI B PYKOBOJICTBE I10 3KCITyaTanuu Ha npubop ITTHY.

[Topsimok paboTel ¢ mporpammoit «Iueprodopma YIIITY» mompoOHo ommcan B «IIporpamma
»oHeprodgopma YIITY” Bepcus 1.0.0 PykoBoACTBO MOJIb30BaTEISA».

«Iuepromountopunr CU» (EmCounter)

[IporpaMmma «DHEPrOMOHUTOPUHT CPEACTB H3MEPCHHI» TpeaHa3HaueHa i padOThl C
[Mpubopamu ayisi  W3MEpPEHHsI DJICKTPOIHEPTETUUECKUX BEJIMUYMH W  TOKa3areyell  KadecTBa
ANEKTPUYECKON  DHEPruum  «IHEProMoHUTOp-3.3», «DHepromoHutop-3.3T1» wu IIpubopammu
AJIEKTPOU3MEPUTEIIEHBIMUA STAIOHHBIMA MHOTO(YHKIIMOHATBHBIME «HEproMoHuTop-3.1» (Bepcust
npoiuBky pudopa 1.9 u Beie), «Iuepromonntop-3.1KM» (B manbreiitem I[Ipubdop). [Iporpamma
HE MOAJEPKHUBAET paboTy ¢ (aiilaMu apxUBOB, CO3IaHHBIMH 0oJiee paHHEH BepCUel porpaMMBl.
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[Iporpamma «9HEPrOMOHUTOPUHT CPEICTB U3MEPEHUIT» MO3BOJISET:

CUMTHIBATh HaKoIJIeHHBbIE B [Ipubopax apXuBBI pe3ynbTaTOB MOBEPKU CPEICTB H3MEPEHUU
Yyepes3 ToCiIeI0BaTeNNbHbIN nHTepdeiic RS-232,

COXPAaHSITh MPUHSATHIC JaHHBIE HA KECTKOM TUCKE B (aiin,

BBITNOJIHATH 00bEIMHEHUE APXUBOB ITOBEPOK, IPOBEECHHBIX 110 OJJHOMY CPEICTBY U3MEPEHNH,
OCYIIECTBIISATH IPOCMOTP paHee MOTYyUYEHHBIX TaHHBIX B yI00HOH Gopme,

CO3[1aBaTh MPOTOKOJIBI TIOBEPKU CPEACTB U3MEPEHUHN (CUCTUYMKOB) IJIEKTPUUCCKON SHEPIHUH,
KOTOpBIE MOTYT OBITh BBHIBEJICHBI Ha ME€YaTh MM COXPAHEHHI B (paiiyie Ha )KECTKOM JIUCKE,
CO3[1aBaTh U PEIAKTUPOBATh 0a3y MaHHBIX MOBEPSAEMBIX CPEICTB MPUOOpPa (C BO3MOXKHOCTHIO
coxpaHeHHst 0a3bl JaHHBIX B (a1 Ha )KECTKOM JIHCKE),

9KCIOPTUPOBATH TAOJHUILY € pe3yibTaTaMu moBepku B MS Excel;

Wurepdeiic mosap3oBaTesst MOCTPOSH Ha OCHOBE cTaHmapTHO#H Moaenu Windows.

[Mopsimok paboTe! ¢ mporpammoit « IuepromoruTopuar CHU» noapobHo ommcan B «IIporpamma
»OHEPrOMOHUTOPUHT CPEJICTB M3MepeHui” IIporpaMMHOro Komjekca ,,DHEProOMOHUTOPUHI
Bepcust 4.1 PykoBoACTBO MOJIH30BATEISA».
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