OKIIA2 27.12.31 YTBEPXJIAIO

TH B3I EADC 8537 10 100 0
Ilu/&cm/?p 00Q «HIII Mapc-IHepro»
(AA ' ,
i H.A. I'uuustynnuu
220 oK 2

EAL

YcTaHOBKM NOBepoUHble YHUBEpCcanbHbIe
yrny-maz21

PyKOB()}.]CTBO IO IKCIJIYaTalHH

H®I1P.411722.007PD



@ HITIT MAPC-PHEPT'O

COAOEPXAHUE

=2 = 1= T = 4
IO T3 1 Lo T L= T T Lo o - 4
1.1 HABHAUCHHC...cccuuereeieinnteeicisnneeicisssseescssssseessssssseessssssseesssssssessssssssessssssssessssssssassssssssassssssnsassssss 4
1.2 TeXHUYECKHE XAPAKTEPHCTHK M .eeeeeesssssssssssssssssssssssssssssssssssssssssssssssssssssssssssssssssssssssssssssssssssssses 6
1.2.1 Memponocuueckue u mexHudeCKUe XAPAKMEPUCTIUKU .............uveeeeeereeernrnnennsnnnnnssnssnsnnsnnnnnnnns 6
1.2.2.3 HACMOMHDBIIL BXOO ...........vveveeeeeeeeeeieeee e e e e e et e e e e e e e e e e e e e e e et aaaeeaeeeeenneesseeeas 12

B IR 110 2130 731 (01 10 TP 14
1.3.1 KoHCMPYKYUU MOOUQDUKAUULL............eeeeeeeeeeeeiieeee e e e e e e et eeeaeeeeaasaaeeeaeeeesennensseeeas 14
1.4 YCTPOTCTBO M PAGOTA ccuuuerrnnnerreeccosssssssnsersssssssssssssssssssssssssssssssssssssssssssssssssssssssssssssssssassssssssss 17
1.4. 1 MeMOOBL UBMEPEHULL ...........vveeeeeeeeeeieieee e e e e e e e e e e e e e e e e e e e e e et aaeeaaeeeeennnnssseeeas 17
1.4.2 B3aumoO0eticmeue COCIMABHBIX UACTICU. .............ccuuverereeeaeeeeeiiaseeeeeeaaesssnsnsseereeaeessensnnsneees 17
1.4.3 DMANOHHOE CH ...ttt e e e e et e e e e e e e e eanseeeeas 21
1.4.4 I'enepamop « DHEPEOMDODMAN ...........c...uvuveeeeeeeeeeeiiiieieeee e e e e et e e e e e e e e e e e e e e enaaseeeeas 21
1.4.5 Bok KOMMYMAUUU CBK=3. 1) .....oooiiiiiiiiiiiiii e 24
1.4.6 Yeunument MOKA "VT=-3. 1" .........ccoooooeeiiiieeee ettt 27
1.4.7 YVeunumenv HanpanceHUuss "VH-3.1"..............coouuiiiiiiiiiiieeee e 28
1.4.8 KamytKu MOKOBBIE KT .............uuuueieiiiiiiiiiieiie s eesannanne 29
1.4.9 Brok ucmoynuxos ucnvlmamenbHolX CUCHAI08 NOCMOSHHO20 MOK . ............vveeeeeeeeeeneeennennns 32
1.4.10 Ycmpoticmeo nagecku cuemuuxos mpexgaznoe "VHC3I"........c.ccccovveevieviiiiiiiiaeeeeeeeie 36
1.4.11 Ycmpotiicmeo homocuumuisarougee YDPC u IIDU ..................oevvveieeeeiiiiiiiiieaeeeeeeen 37
1.4.12 Brok kommymayuu HACMOTbHOIU BKH-3. 1 .............oouuiiiiiiiiiiiiiiiiiiiiiieeee 37
1.4.13 Ilpeoopazosamenv unmephetica USB-4RS232........oooveeeiiiiiiiiiiiieeeeeeeeeee e 38
1.4.14 Ilpeobpazosament 2Ethernet-4RS232 ...........cccccuveeiiieieeeieieiieee e 39
1.4.15 Boiuucnument nOZPeUHOCTAU BII=3. 1 ..............uuuuiiiiiiiiiiiiiiiieaeeee 39
1.4.16 Tpancghopmamopwr moka pazoenumenvuvie mpexgpazuvie TTP-3.100..................cceuu...... 41
1.4.17 Tpancghopmamopwt nanpsiscenus uzonupyiowgue THU-1..................cccovevveiiiiieeaieiinnnnn, 41
1.5 MapKHUPOBKA M IIIOMOMPOBAHME.ccceveesssssssssssssssssssssssssssssssssssssssssssssssssssssssssssssssssssssssssssssssssse 42
1.5.1 MAPKUDOBKA UBOCTUSL..........vvveeeeeeeeeeeeee e e e e e et e e e e e e st e e e e e e e e e et aaaeeaeeeeennsnnseeeeas 42
1.5.2 MapKupoBKa MPAHCHODIIHOU TUAPDBL...............ueeeeeeeeeeeeeeeeeeeaeeeeeeessaessessssasssssssssesssssssssssnnnnnnes 42
1.5.3 TINOMOUDOBAHUE. ...t et e e e e e e e e e e e e e et aaeeaeeeeeesnsseeeeas 42

2 AcnONb30BaHME MO HABHAUEHMEID ......euuuunnnnnnnnnnnnnnnnnnnnnnnssnsnnsnssnnnsnnsnnsnsnnnsnsnnssnnnnnnnnnnnnnnnns 43
2.1 DKCIIYATAUMOHHBIE OTPAHMUECHHM A eeeeeeeesesssssssssssssssssssssssssssssssssssssssssssssssssssssssssssssssssssssssssssss 43
2.2 I1oAroTOBKA U3/ICJIUSA K HCIHOTB30BAHMIO ...uuueeeeeeeeeecessssssssseeeessccssssssssssasasssssssssssssssssssssssssssns 43
2.2.1 TPeOOBAHUSL DE3ONACHOCHIU. ... eeeeeeee e e e e e et e e e e e e e e e e e e e e e e enansaaaeeeeeeeas 43
2.2.2 PacnaxkoBbl8AHUE YCIAHOBOK ............cceeeeeeeieiieieeeeeeeee e 44
2.2.3 MoHmasic Ha MECME IKCHILYAMAUUN .............cceeeeeeeeeeeeeee e 44
2.2.4 BKIIOUEHUC VCIMAHOBOK. ........coeeeeeieeeeieeiieeeeeee e 44
2.3 VICTIO/IB30BAHME M3IICIIH S ceeereerrssrrasseeeeesccssssssssssaseassssssssssssssansessssssssssssssasssssssssssssssssssssssssssssns 45
2.3.1 Vnpasnenue Yemano8rou om IIK ...............ccooooiiiiiiiiiiiiii 46
2.3.2 Paboma YcmaHOBKU 8 ABMOHOMHOM PEHCUME. ...........eeeeeererereeeeeeseeiienreeeeeeaesesnninssnaeeaaeeens 47
2.3.2.1 Humepghetic onepamopa cenepamopa-cunme3amopa « JHePeoOPOPMA».............c.......e..... 48
2.3.2.2 Peostcum CMAHOAPIHDBIT CUCHAL............eeeeeeeeeeeeeeeeeaesasiiseseeeeaeasssassessseaeeeeaeessansssssaaeeeeaesns 51
2.3.2.3 Menio CReyuanbHbLe CUCHATNDL .....................cceeeeeeeeeeeeeeeeeeeee e 51
2.3.2.4 MEHIO VCMAHOBKU. ........ccoeeeeeiiiiieieeeee e 57
2.3.2.5 MeHIO OUONUOMEKA CUCHATIOB ..........eeeeeeeeeiieiieeeeeeaeeeeitieteeeeeeeeetaaaaeeeeeeeesenassaaaeeeeeeeas 59
2.3.3 Vnpaenenue 610KoM UCTMOUHUKOE NUMAHUSL NOCTNOSHHO2O MOKA.....vevvvvvveeeaeeeeaiivieaaeeaaanns 61
2.3.4 PAOOMA C KT ...t e et e e e et e e e e e e e e naa e e e e as 65

3 TEXHUYECKOE OBCJITYXUBAHMUE...........ooeeiiiiiirrrreesss s s s s s snsssss s s s s s s nnmas s 66
3.7 OOUYUE YKABAHUS ......ueeeeeneeecreecrresaecsassssasessesssassssassssssssassssassssssssassssassssasssassssassssasssassssaseses 66



HO®I1P.411722.007PD

3.2 MEPBI GE30MACHOCIIIU .......ecceerueeeereeeerseeeersssessssseessssesssssesssasesssasesssasessssssssssssssssssssssasssssass 66

3.3 MMopsi00K MEeXHUYECKO20 OOCITYIKUBAHUST UBOCITUS ...uc..eueeerueeerereceecssnessasessasssasassananns 66

3.4 MepeyeHb 803MOXXHbIX HeucrnpasHocmel U crnocobbl UX YCMPAHEHUSI. ............... 66
4 XPAHEHMUE ..........ooeoeeeeeeteessnsnnsnsnnsnnssssnnsnnsssssssssssnssssnsssnsnsnsnnnsnssnnnnnnnnnnnnnnnnnnnnnnnn 67
5 TPAHCIIOPTUPOBAHMUE ............oooeeeeeeeeeeeeeeeeeenennnnnnnnnnnnnnnnnnnnnnnnnsnnnnnnnnnsnnnnnnnnnnnnnnnnnnnnnnnnn 67
L oLy Loy =T o T 68
lMpunoxeHue b (cnpago4yHoe). ®opMyribl, UCNONb3yeMble ANl BbIYUCNEHUA
NOrpeLHOCTeN CHETYMKOB aKTUBHOM INEKTPUYHECKOM SHEPIMUMN.....cccvveeeennnnnensrrrnnnnnnnnnnns 69
TTPpUNOXKEHUE B (CAIPABOUYHOE). .......euuueeeennnnnnnnnnnnnnnnnnnnnnnnnnnnnnnsnnnnnssnsssnsnnnsnsssnssnnnnnnnnnnnnnnnnnnns 70
MPOrPaAMMHOE OBECTIEUEHME.......cceeiieeennnnniisserrrrrrnnsssssssssssrssnnnnssssssassssnnnnnnnssssssssssnnnnnnnnnnnnn 70
JINCT PErnCTPALIMM NBMEHEHMWM ......cooiiieereennnnnssssssrnsssnnsssssssssssssnsnnnnssssssssssemnnsnnnnssssssssssnnnnns 73



@ HITIT MAPC-PHEPT'O

BBEOEHUE

Hacrositee pykoBOACTBO pacmpoCTpaHseTcss Ha YCTaHOBKM ITOBEPOYHBIC YHHUBEPCAJIbHBIC
"VIIITY-MD21" (namee — YcTaHOBKA) M COJEPXKHUT CBEACHHS, HEOOXOAUMBIE ISl €€ SKCIUTyaTaIluHU.
Brinyckaercs mo HOLIP.411722.007TY.

CocraB 3kcIutyaTaiiioHHOM gokymeHTanuu (9/1), mocTaBiasieMoi ¢ yCTaHOBKOM:
PykoBozcTBO 110 3KCIUTYyaTauu HO®IIP.411722.007PD
dopmymsip H®IIP.411722.00700

CU, nononnutensubie CU, ycTpoicTBa U JIp. U3€IUs KOMIUIEKTYIOTCSI COOTBETCTBYIO-
men D/1 oTnenbHO.

1 OMNCAHUE U PABOTA

1.1 Ha3HayeHue
1.1.1 YcranoBku nosepounbie yHuBepcanbHble « YIIITY-M321» (nanee — YcraHoBKH) npeaHa-

3HAYEHBI ISl U3MEPEHUS] aKTUBHOW, PEAKTUBHOM, TTOJTHOM JIEKTPUUYECKON MOITHOCTH U SHEPTHH, Yac-
TOTHI TIEPEMEHHOTO TOKA, 3HAUYCHUW HAMPSHKEHUS U CHIIBI IEPEMEHHOTO TOKa, ()a30BBIX YIIIOB U KO-
s dunreHTa MOIIHOCTH, 3HAYCHUN HAMPSHKEHUSI U CUJTBI TIOCTOSIHHOTO TOKA, OCHOBHBIX U JOTIOJTHH-
TEJIbHBIX IT0KA3aTeIeH Ka4eCTBA AIEKTPUIECKON DHEPTUU:

- CPEIHEKBaJIpaTH4YE€CKOTO 3HAYEHHE OCHOBHOW TapMOHHUYECKOW COCTAaBIIAIONIECH HaIpPSKEHUS
Uqy,

- CPEIHEKBAIPATUYECKOIO 3HAYEHUE TaPMOHUYECKON COCTaBIIArOmEeN Hanpshkenus U, ¢ 9acTo-
toi h-f; (mopsiaxa h) nns 3navenwnii h or 2 o 50;

- CPEIHEKBAPATHYECKOr0 3HAYECHUE MHTEPrapMOHMYECKON COCTABIIAOMEN HanpsKeHUs U ©
gactotou m-f; Ayt 3nagenuit m ot 0,5 1o 50,5 ¢ auckpernoctoio 1,0 ;

- CPEIHEKBAIPATHIECKOTO 3HAYCHUE OCHOBHOM TapMOHMYECKON COCTaBIIAONIer ToKa I(1);

- CPEIHEKBAAPAaTUYECKOTO 3HaYE€HUE rapMOHUYECKON COCTaBIIIOIEN ToKa Iy mopsaaxa h s 3Ha-
yennit h ot 2 10 50 ;

- CPEIHEKBAIPaTHYECKOIO 3HAYCHUE MHTEPTAPMOHNYECKOM COCTABIIAIOIIEH TOKA Im) ¢ 9acToTon
m-f; s 3navenunit m ot 0,5 1o 50,5 ¢ auckpernoctpio 1,0 ;

- yriia ¢a3oBOro CIBUTa MEXTy TapMOHUKAMU TTOPsKa h HarmpspKkeHust 1 ToKa OTHOH (pasbr;

- k03 punMeHTa TapMOHHMYECKOW COCTABIAIONMICH HampspkeHus nopsaka h mist h or 2 mo 50
[Ku(h)];

- ko3 duIFeHTa rapMOHIUYECKOM cocTaBIsiromel Toka mopsaka h st h ot 2 no 50 [Ky(h)];

- aKTHUBHOM JIEKTPUYECKON MOIIIHOCTH OCHOBHOM rapMOHHYECKOM coctasistouieit (Py);
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- PEaKTUBHOM JIEKTPUIECKON MOIITHOCTH OCHOBHOM TapMOHHYECKOM cocTaBisromieit (Q);
- koappuumenta momHoctu (Kp) u Tanrenca [tg(o )];

- AKTUBHOW 3JIEKTPUUYECKON MOIIHOCTH TaPMOHHYECKOW cocTaBiisitoiei nopsaka h mis h ot 2
710 50 (Pw);

- CcyMMapHOTO K03 duimenta rapMoHnIecKux coctapistomux HanpspkeHus (THDy);

- cyMMapHoro ko3¢ duirenta rapMmoHndeckux coctassitonux Toka (THDy);

- HalpspKEHUs MIPSIMOM MOCIIEI0BATEIbHOCTH OCHOBHOM yacToThl (U));

- HaINpsDKEHUsI HyJIEeBOM MOCIe0BaTeNbHOCTH 0CHOBHOM yacToThl (Uo);

- HaNpsHKeHUs 00paTHOM Mociie1oBaTeIbHOCTH OCHOBHOM yacToThl (Us);

- K03 puLrieHTa HECUMMETPUH HaIpsDKEHUs! 1o oOpaTtHOM nocneaoBarenbHocTy (Kou) 1 o Hy-
neBoi nocnenoBarenbHOCTH (Koy);

- TOKa IPSIMOM MOCJIEI0BATEIIBHOCTH OCHOBHOM 4acToThI (I1);

- TOKa HYJIEBOM MOCIe0BaTEIbHOCTH OCHOBHOM yacToThI (Iy);

- TOKa 00paTHOM TOCJIeI0BATEILHOCTH OCHOBHOM 4acTOTHI (I,);

- yri0B (ha30BOro CIIBUra MEXAY HapsLDKEHUEM M TOKOM MpsIMOM, 0OpaTHOW M HYJEBOH mocie-
JI0BaTEbHOCTH;

- yria caura ¢a3 MeXJy OCHOBHBIMU FapMOHUKaMU HANpsKeHUs (Quaup) WA TOKA (Qramb) B
JBYX pa3JInYHbIX (Qa3ax Tpexdas3Hoil ceTu;

- KpaTKOBPEMEHHOM 71036l (IIHKEPa;

- JUTUTEJILHOCTH IIpOoBajia HanpskeHus (Aty);

- r1yOuHbI IpoBasa Hanpspkenus (0Un);

- ko3 puureHTa BpeMeHHOro nepeHanpsokeHus (Kiep v);

- JUINTEJIBHOCTU BPEMEHHOT'0 IIepeHaNpsKEHUS (Atyep);

- CUJIBI [TIOCTOSIHHOTO TOKA U HaNpsKEHHs IOCTOSIHHOTO TOKa,

a TaKXKe I BBIMOJTHEHUs KanuOpoBKkHU U noBepku CU yka3aHHBIX BbIIIE€ BETUYUH U (OPMUPO-

BaHHUA yKa3aHHBIX BenuuuH [1KD.

1.1.2 YcnoBHoe 0003HaU€HNE YCTAHOBOK MPU UX 3aKa3e U B JOKYMEHTAIMH JIPYroi MpoIyKIUH,
B KOTOpOf/'I OHHM MOr'yT OLITH MNPUMCHCHBI, JOJDKHO COCTOSATH M3 o0o3HauyeHUs THIIA YCTaHOBKH

(VIIITY—MD21) u ycmoBHOTO 0003HaYEHUST MOAU(PUKALIIH:

YIHITY-M221 X-(X)-X-X-X.n-X-X
12 34 567

1 — o6o3HaUeHHE MOTU(DUKAIIMH YCTAHOBKH 10 KOHCTPYKTHBHOMY HCIIOJTHCHHIO:
- «C» - crarmonapnoe (B mpubopHoO# cTolike ctanaapta 19"),
- «II» - mepenocuoe (3ranmonnoe CU u UUC B Buae keicoB);
2 — obo3nauenue momudukanuu tanonnoro CU (3.1KM, unu 3.1KM-D, wim 61850), Bxos-
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LIEr0 B KOMIUIEKT YCTAHOBKHU, B CKOOKaX;

3 — o0o3HaueHne MoaAU(UKAIIMN YCTAaHOBKH IO CHJIE MaKCHMajbHOro BbixogHoro toka MNUC
[IEPEMEHHOT0/TIOCTOSIHHOTO (IIEPEMEHHOTO M MOCTOSIHHOTO ¢ npudopoM "DHepromoHutop-3.1KM X-
XX-1XX, u3MepsronuM JOMOTHUTEIHHO MapaMeTPhl MOCTOSTHHOTO TOKA), Imax/Idc max, A, HaIIpuMeEp:

- «120/0» (B koMIUIEKTE MOAM(PUKAIIMU HET UCTOUYHUKA IIOCTOSIHHOTO TOKA U KaTyIIEK
ToKOBBIX KT),

- «1000/1000» (B xOMIUIEKT MOJIU(UKALUUA YCTAHOBKHU JOJDKHBI BXOJUTH MCTOYHHUK
IIOCTOSIHHOTO TOKa U KaTymku TokoBele KT-3-100);

4 — ob6o3HayeHre MoaU(UKAIMK YCTAHOBKU 110 HOMUHAJIBHOMY BBIXOJHOMY (pa3HOMY Harpsi-
xeHuto nepemerHoro/mocrossHaoro Toka MUC, Uy, /Uge max, B, HamIpumep:

- «10/0» (B KOMIUIEKTE YCTaHOBKH OTCYTCTBYIOT ycuinutenu «YT-3.1», «YH-3.1» u
HCTOYHUK HAIPSLKEHUS TOCTOSIHHOTO TOKA),

- «480/600» (B KOMIUIEKT MOAM(UKAIIMN YCTAHOBKU JOJDKEH BXOAUTh MCTOYHHUK Ha-
MPSDKEHUSI TIOCTOSIHHOTO TOKA),

5 — o0o3HaueHne MOAM(UKAIIMU YCTAHOBKU MO cxeme moAkimtodeHuss COD U MaKCUMaJIbHOMY
KOJIMYECTBY (N ILIT.) MOBEPOYHBIX MECT, 000PYAOBaHHBIX YCTPONCTBOM HAaBECKH U IMPEIHA3HAUEHHBIX
JUTsl OJTHOBPEMEHHOW aBTOMATU3UPOBAHHOW TToBepKu CII:

e «l.n» ogrodazueix CI3, rae n ot 0 1o 30;
e «3.n» Tpexdazubix CI3, rae n ot 0 1o 10.

6 — 0003HaueHrEe MOIM(UKALIUYA YCTAHOBKHU:

e «TT» c moBepo4yHBIMH MecTamMH, OOOpyIOBaHHBIMU TpaHchopmaropamu Toka TTP-
3.100;

e «TH» ¢ moBepoyHBIMH MecTaMH, OOOpPYIOBAaHHBIMU TpaHCPOpPMATOpaMHU HaNpsKEHUS
m3onupyomumMu ognodasaeivu THU-1;

e «x» 6e3 TpaHc(hOpPMATOPOB,

7 — «K» o6o3HaueHre MOupUKaUK YCTAaHOBKY C HOPMUPOBAHHBIMU MOTPELTHOCTSMHU BOCIIPO-
W3BEJICHUSI YCTAHOBKOW BEJIMYMH TIOKAa3aTeNiel Cly4alHbIX COOBITHI M 10361 (hiukepa (OykBa OTCyT-
CTBYET IIPU OTCYTCTBUU HOPMUPOBAHUSA).

[Ipumep 00o3HaUEHUS MATUMECTHON YCTaHOBKH C U3MEPEHUEM BEJIMYMH MOCTOSIHHOTO TOKa U
IIEpEMEHHOT0 ToKa ¢ yactoro 50 ['m:
VIITY-M221 C-(3.1KM C-02-1XX-3-0-50)-120/100-480/600-3.5-TT-K

1.2 TexHu4Yeckue xapaKkmepucmuku

1.2.1 MeTponoruyeckme n TexXHMYECKNE XapaKTepUCTUKHN

1.2.1.1 /Inara3oHbl U3MEPEHUN U IIPEAEIIBI JOIYCKAEMbIX OTPEIIHOCTEN N3MEPEHUN YCTAHOBOK
OTPEENAI0TCS MOrPEIIHOCTIAMHU, YCTaHOBICHHBIMU JUTsl ATaoHHbIX CH, BXOASIIINX B COCTaB YCTaHO-
BOK:
—  Ouepromonurop-3.1KM perucrpanmonnsiii Homep B denepanbHoM MHGPOPMALHOHHOM
(dhoHae o oOecnieYeHNIo eMHCTBA U3MepeHnit 52854-13;
- Ouepromonurop-3.1KM-3 perucrpaunonssiii Homep B DenepaibHOM HHPOPMAILIUOH-
HOM (OH[Ie 0 00ECIIeUeHHUI0 eJMHCTBA U3MepeHnit 86936-22;
—  DOuepromoHuTop-61850 peructpanuoHHbiii HoMep B PenepaibHOM HHGOPMALHOHHOM
¢donze 1o obecrnieueHuIo eAUHCTBA n3MepeHuil 73445-18,
a TaKKe MOTPEIIHOCTSIMH, YCTaHOBJIEHHbIMH JUIsl TpaHcopmaTtopoB TTP-3.100 peructpanmoHHbIi
Homep B denepanbHoM nHGOpMAIMOHHOM (OHAE 10 00ECIIEUEHUIO0 SIMHCTBA 3MEpeHU 85612-22,
BXOJILIUX B COCTaB YCTAHOBOK B COOTBETCTBUHU C MOIU(DUKALIUEH.
YcranoBku YIIITY-MD21 obecnieunBatoT popmMupoBaHUe OJIHO- U TpeX(a3HOW CHCTEMbI TOKOB
Y HaIpsDKEHUM ¢ mapaMeTpaMu U iMania3oHaMu, YKa3aHHbIMU B TaOnunax 2 u 3:
- JUIsl YCTaHOBOK ¢ mpubopamu OHepromoHutop-3.1KM-3, Duepromonurop-3.1KM, Duepro-
MOHUTOP-61850 nMeroTCs moIrana3oHbl U3MEPEHHUH MTEPEMEHHOTO (TIOCTOSIHHOTO) TOKa CO CIEAYI0-
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MK HOMUHAILHBIMU 3HadeHusaMH Iy: 0,05; 0,1; 0,25; 0,5; 1; 2,5; 5; 10; 25; 50 u 100 A;

- I yCTaHOBOK ¢ mpubopom DHeproMoHUTOp-3.1KM mnu Duepromonutop-61850 umerorcs
MOJIMana30Hbl U3MEPEHUIN HaINpPsHKEHUS TMEPEMEHHOTo (IMMOCTOSTHHOTO) TOKA CO CIEIYIOIIUMHU C HO-
MHUHaJIBHEIMM 3HaueHusmMu Uy: 1, 2, 5, 10, 30, 60, 120, 240, 480 u 800 B;

- U1 YCTaHOBOK ¢ mprudopom DHeproMoHUTOp-3.1KM-0 X-XX-XE-3-6-50 umerorcs noaaua-
Ma30HBl U3MEPEHUN HAIPSHKEHUS MEPEMEHHOTO (TIOCTOSTHHOTO) TOKA CO CIEAYIOMUMH ¢ HOMUHAJb-
HBIMU 3HAYCHUSIMU:

e HampspKeHue curHayioB HanpsbkeHus, Uygon: 10 MB; 100 MB B; 1 B; 2 B, 5 B, 10 B, 30 B, 60
B, 120 B, 240 B, 480 B 1 800 B;
e HampsbKeHue curHajoB Toka, Upey: 10 MB; 100 MB; 1B; 10B.

XapakTtepuctuku ykazanHbix CU cienyeT yTouHATh M0 JEHCTBYIOIIUM OITMCAHUSIM TUIIOB
CH.

Tabnuna 1.1 — Merposiornyeckue XapakTepuCTHKY 3a/laHUsl TapaMeTPOB IEPEMEHHOT0 TOKa

HanmeHnoBaHue XapakTepuCTUKU 3HaueHue

Jlnamna3oH 3a/laHus CPEAHEKBAIPATHUECKOTO 3HAYCHUSI OCHOBHOM
rapMOHUYECKOHN cocTaBisioLed GpazHoro (Mexayda3sHoro) Hanps-

xenus (U;), B:

B pexxume «nTA» (6e3 yeunurens YH-3.1) ot 0,001 (0,0017) mo 12
(20,8)

B pexume «Tpamunmonusiiiy (¢ ycunurtenem YH-3.1) ot 12 (20,8) mo 576 (1000)

JIMCKPETHOCTH 3aJaHUsI BEJIMYMHBI CPEHEKBAPATUYECKOTO 3HAUE-

HUsI OCHOBHOM TApMOHUYECKOM COCTABIISIIONIEN HanpspKeHus, B

B pexxume «InTA» (6e3 yeunurens YH-3.1) 0,00001

B pexxnMe «Tpaauunonuslity (¢ yeunurenem YH-3.1) 0,001

[Ipenensr nonmyckaeMoil OTHOCUTEIBHOM MOTPEIIHOCTH 33 IaHUS +]

CPEIHEKBAPATUYECKOTO 3HAYEHHsI OCHOBHOW FrapMOHHUYECKOH CO-

CTaBJISIFOIIECH HaIpsLKeHUs, %

Jnamna3oH 3agaHus CpeIHEKBAAPATHYECKOTO 3HAYEHHUSI OCHOBHOM Ot 0,005 mo 120

rapMOHUYECKON COCTaBJIsAONIEH cuilbl mepemeHHoro toka (1), A

JIMCKpETHOCTD 3a/1aHNs BEJIMYMHBI CPETHEKBAAPATUYECKOTO 3HaYe- 0,0001

HUsI OCHOBHOM TAPMOHUYECKON COCTABJISIFOLIEN CHIIBI IEPEMEHHOTO

TOoKa, A

[Ipenensr nonmyckaeMoil OTHOCUTEIBHOM MOTPEIIHOCTH 33 IaHUS +]

CPEIHEKBAPATUYECKOTO 3HAYEHHsI OCHOBHOW FapMOHUYECKOI CO-
CTaBJISIFOIIEH CUJIbI IEPEMEHHOTO TOKa, %o

JlnanasoH 3aaHus 9aCTOTHI OCHOBHOM (TIEpBOIi) TapMOHnUYecKoi co- | oT 40 1o 75 u ot 350 1o

cTaBJsitolIen BbIxoAHbIX curHanoB (f1), ' 450
JIMCKpEeTHOCTH 3aJIaHUs YaCTOTHI OCHOBHOM (II€pBOT) rapMOHUYE- 0,01
CKOM cocTaBJsitoniel BbIxoqHbIX curHanos (f1), I'n

[Ipenensl gomyckaemoil abCOJIIOTHOM morpentHocT 3aganus yacto- | £0,01

Thl OCHOBHOM (TIEpBOI1) TapMOHUYECKON COCTABIISIONIEH BBIXOIHBIX
curnainos (f1), I'n

Juana3oH 3aganus yriioB (pa3oBOTO CABUTAa MEXIYy OCHOBHBIMU rap- | oT —179,99 no +180
MOHHYECKHMH COCTABJISIFOIMMHU: BBIXOIHBIX HANIPSDKEHUH, HATPSDKE-
HUS U TOKa (CUTHAJIa TOKA) 0JTHOM dasbl, °

JIMCKpEeTHOCTH 3aaHusl YIiioB (a3oBoro casura Mexay ocHoBHbiMu | 0,01
rapMOHUYECKHUMH COCTABJISIFOIIMMU: BHIXOHBIX HAMIPSDKEHUM, Ha-
NPsDKEHUSI M TOKa (CUTHaJla TOKa) 0/1HOH dasbl, °

IIpenensl qonyckaemMoil abCOJIIOTHOM MOTPENIHOCTH 3aJaHUsI YTII0B +1
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HanmeHnoBaHue XapakTepuCTUKU

3HayeHue

(1)2130301"0 caBura MExay OCHOBHBIMH I'apMOHUYCCKHMU COCTABJIAIO-
ITUMU:. BBIXOIHBIX Haprl)KeHI/Iﬁ, HaIps>KCHUA 1 TOKa (CI/IFHaJ'Ia TOKa)
oHOH (ha3wl, °

JlnanasoH 3aaHus CPEIHEKBAAPATHYECKOTO 3HAYEHUS OCHOBHOM
TapMOHHYECKOM COCTABIIAIONICH TOKA MEPBUYHON OOMOTKH pa3beM-
HOT'0 WM IIMHHOTO TpaHchopMaTopa Toka, 00pa30BaHHON amIiep-
BUTKaMHU KaTymku TokoBou KT, A

oT 0,05 L'IBX a0 L'IBX
rae:

Igx — Bxomuoit Tok KT (He
6omee 10 A);

L — KoIm4ecTBO BHUTKOB

karymku TokoBoi KT (20,
100, 300)

[Ipenensl nomyckaeMoil OTHOCUTEIBHON MOTPEIIHOCTH 3a/IJaHHS BE-
JIMYMHBI CPEIHEKBAPATUYECKOTO 3HAUEHNUsI OCHOBHOM IrapMOHUYE-
CKOM COCTaBJISIOLIEH TOKA NEPBUYHON 0OMOTKU Pa3beMHOIO MU
LIIMHHOTO TpaHcpopmaTopa Toka, 00pa3oBaHHOM amIep-BUTKaMU Ka-
tymku TokoBo KT, %

+0,1

HpCI[CJ'IBI AOIIYCKAEMBIX JOITOJIHUTECIbHBIX HOFpGHIHOCTeﬁ 3aJaHus
YKa3aHHbIX BbIIIC BEJIMYMH, BEI3BAHHBIX U3MCHCHUEM TCMIICPATYPLI
okpyxatomier cpeasl oT 23 1o 10 °C u ot 23 g0 35 °C, B 107X OT
IIPEAEIIOB TOIYCKAEMON OCHOBHOW MOTPEMIHOCTH BOCIIPOU3BEACHUS
BEINYNH

1,0

[Ipenensl nomyckaeMoil OTHOCUTEIBHOM MOTPEIIHOCTH 3aJaHUS BE-
JUYUHBI CPETHEKBAPATUIECKOTO 3HAYCHUSI OCHOBHOM rapMOHHYE-
CKOM COCTaBJISIOLIECH HAINPSHKEHUS U1 YCTaHOBOK, 000PYI0BaHHBIX
noBepouHbiMU MecTamu ¢ THU, Ha kax0M U3 MOBEPOYHBIX MECT
OTHOCHUTEIILHO HaNPsHKEHHS, H3MepeHHOTOo 3TaioHHbiM CU Ha nep-
BOM TIOBEPOYHOM MecTe , %o

+0,1

[Ipenensr qomyckaemoit abCOMOTHOM NOTPENTHOCTH 3a/IaHHS CABUTA
(a3l OCHOBHOM TapMOHUYECKON COCTABJISAIONMICH HATIPSHKEHUS TSI
YCTaHOBOK, 000pYy/TI0BaHHBIX MOBepoYHbIMU MecTamu ¢ THU, Ha ka-
KJIOM M3 TIOBEPOUYHBIX MECT OTHOCHUTENILHO (ha3bl HAIPSKEHUS Ha
MIEPBOM MTOBEPOYHOM MECTE, MUH

+2.,0

[Ipumeuanmue.
1
) JInst yCTAHOBOK TIEPEHOCHOTO MCHOHEHHSL.

Tabnuna 1.2 - MeTposjoruueckue XapakTepUCTUKU BOCIPOM3BEJIEHUS YCTAaHOBKAMHU MapaMeTpOB
HaIpsDKEHUS TIEPEMEHHOTO TOKa ¢ OCHOBHOM dacTtoToit ot 40 mo 70 I'u, mokaszaTenei ciliydailHbIX

coOBITH U 10361 uIMKepa i UCTIbITaHui cpeacTB nusmepenuit [1KO,

COOTBETCTBYIOLLIUX TpeOoBa-

Husm ['OCT P 8.655-2009, I'OCT 30804.4.30-2013 (IEC 61000-4-30:2008), 'OCT IEC 61000-4-
30-2017, 'OCT 30804.4.7-2013 (IEC 61000-4-7:2009), TOCT P 51317.4.15-2012 (M3K 61000-4-

15:2010)

HanmeHnoBaHue XapaKTepuCTUKU

3HayeHune

Jlnana3zoH BOCIIPOHM3BEACHUS [UTUTEIHHOCTH IPOBAJIA MITU ITEpPEeHa-
npspkeHus (t), ¢

ot 0,01 mo 600

JIMCKpEeTHOCTD 3ajaHusl JNIUTEIIbHOCTH ITPOBajia WM NEepEHaIpsHKe-
HUSL, C

0,001
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[Tponomxenune Tabnuue 1.4

[Ipenensl gomyckaemoil abCoIIOTHOM morpenHocTy Bocnpousseae- |+0,002

HUS JUINTEIbHOCTH MPOBaJIa WIH NEPEHANPSHKEHMS], C

Jlnana3oH BOCIIpOM3BEA€HUS TIIyOUHBI TpoBaiia, %o ot 10 no 100
JIMCKPETHOCTh 3aaHMsI BEJIMYMHBI TJTyOHHBI ITpoBaja, %o 0,01
TIpesessl JOMyCKaeMoil aGCOITIOTHOM MOrPemHOCTH Bocponssene- |+0,06

HUS TITyOWHBI poBaiia, %o

Jlnana3oH BocpousBeieHus KorhduimueHTa nepeHanpsyKeHus ot 1,1 10 2,0
JIMCKPETHOCTh 3aAaHUsl BeIMYMHBI Kodpduienta nepenanpsixerus |0,0001
TIpenessl TOmycKaeMoii aGCOTIOTHOM MOrPemHOCTH Bocpomnssene- | £0,0006

HUs KOdpOUIMEHTa epeHanpsyKEeHUs

JII/IaHaL’uOH BOCIHPOU3BECACHNA MAKCHUMAJIbHOI'O 3HAYCHUW A HAIIPSAXKCHUA

ot 1,1-Ugin 10 2-Ugin, T

IIpy nepeHanpsokeHuu, B Ugin HE Goree 230 BY
JIMCKPETHOCTh 3aaHUsI BEIMYMHBI MAaKCUMAIbHOIO 3HAYEHUS Ha-

NPsDKEHUS [IPU TIepeHanpsikeHuu, B:

6e3 ycunurens YH-3.1 0,00001

¢ ycuurenem YH-3.1 0,001
TIpenessl JOMyCKaeMOi OTHOCHTEIBHOM TIOrPENIHOCTH Bociponsse- |+0,06
JICHHs] MaKCUMAJIbHOTO 3HAYEHUS HANPSDKEHUS TIPH IepeHanpsiKe-

uuu, %

Jlnamna3oH BOCIIPOM3BEIEHUS KPAaTKOBPEMEHHO /103b1 uinkepa nipu |ot1 0,2 1o 10
49 T'u < f; <51 I'; U ot 180 mo 253 B; mpu KosiebaHusAX HAMpsHKe-

Hust, umerormux popmy meanapa, AU/U ot 0,4 % mo 10 %

[Ipenensr nomyckaeMoi OTHOCUTENBHOM MOIPEIIHOCTH BOCIponusBe- |+1,5 D
JICHHsI KPATKOBPEMEHHOM U JUINTENbHOM 1036 Quinkepa, %o

[Ipenensr nomyckaeMsIX JOMOJIHUTENBHBIX OTpemHOCTEN Bocpo- | 1,0

HU3BCACHUA, BBI3BAHHBIX U3MCHCHUEM TeMnepaTprI 0pr>1<afo1uef/'1
cpenbl oT 23 10 10 °C m ot 23 1o 35 °C, B 105X OT IPEAEITIOB J0-
IMYCKAa€MOW OCHOBHOM MOTPEIIHOCTH BOCIIPOU3BEACHUS BEJIMYNH

[Ipumeuanue.

" TIpemesnsl 10mMycKaeMbIX OrPENIHOCTEH BOCIPOM3BEICHNS 00SCIICUMBAIOTCS B TEUCHHE 8 YacOB
[IOCJI€ BBINOJIHEHUSI KaTMOpOBKM ycTaHOBOK Moaudukanuii: YIIIY-M321 X-(OHepromoHuTop-
3.1KM X-02)-X-X-X.n-X-K, VIIIY-M321 X-(Ouepromonurop-3.1KM-2 X-02)-X-X-X.n-X-K,

VIIITY-MD21 X-(Duepromonutop-61850 X-02)-X-X-X.n-X-K.
? Ugnmmo TOCT 30804.4.30-2013 (IEC 61000-4-30:2008)
3) J{nst ycTaHOBOK MEPEHOCHOTO MCTIOJHEHUSL.
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Tabnuna 1.3 — JInanazoHsl U AUCKPETHOCTH 3aJ1aHUs BBIXOAHbIX curHanoB MC

HaunmenoBanue Hunana3on | JIMCKpeTHOCTh
[Ipumeuanue
rapaMeTpa BbIXOJIHBIX CUTHAJIOB 3a/laHus 3a/laHus
KosdduuuenTsl rapMOHUK HaNPSKEHUA NOPAAKA o1 0 no 100 st n ot 2 1o 19
n (Ksuwm), % 520 20 50 0,01 T
KosddunuenTsl rapMOHUK TOKa (CUrHaNa T0ka) ot 0 go 100 st n ot 2 1o 19
nopsizaka n (Koym)), % — 0,01 p——EE
KoadduumenTsl nHTEprapMOHUYECKOM COCTAB- st m ot 0,5 no 50,5
nsroneil HanpsbkeHus ¢ yactoto m-fi., % ot 0 10 15 0,01 ¢ auckpeTHocThio 1,0
KoadduumenTsl nHTEprapMOHUYECKOM COCTAB-
nstorneit Toka (CHrHaza Toka) ¢ yactotoit mfi., % | 0T 0 10 15 0,01
VYrou ha30BOro caBura Mex 1y rapMOHUYECKOM o1 —179.99 st n ot 2 o 50;
COCTaBJISIFOILIEH MOPSIIKA N 1 OCHOBHOW FapMOHU- ; 0,01 Uor0,2-Un
YECKOW COCTABJISIONICH HAIIPSKEHU, © Ao +180 mo 1,2-Uy
VYron ga3oBoro caBura Mexy HHTEprapMoHuie- st m ot 0,5 no 50,5
CKOM cocTaBJIstioliell ¢ yactoroil m-f; u ocHoBHOII | oT —179,99 0.01 C IUCKpETHOCTHIO 1,0;
COCTABJISIOIIEH HAIPsHKEHU, © o +180 ’ Uor0,2-Un
a0 1,2‘UH
VYrou (ha30Boro caBura MEex 1y rapMOHUYECKOM o1 —179.99 st n ot 20 o 50;
COCTaBJISIFOILIEH MOPSIKAa N 1 OCHOBHOM COCTaB- ) 0,01 ITor 0,1 In no
JISFOINEH TOKa (CUTHasIa Toka), ° Ao +180 Timax
VYroa ga3oBoro casura My HHTEprapMoHuie- st m ot 0,5 no 50,5
CKOM cocTaBJIsIONIEH ¢ yacToTOM m-f; 1 OCHOBHOM or—179,99 0,01 C IUCKpETHOCTHIO 1,0;
COCTAaBJISIFOIIEH TOKa (CUTHAJIA TOKA), ° Ao +180 Tor 0,1 I 10 Iiax
Cuia moctosHHOro toka oioxka YHTIIL, A ot 0 1o 0.001
Idc max ’
Hanpsokenue nocrosinHoro Toka 6sioxka YHTIL B | o1 0 1o 0.01
Udc max ’

[Ipumeuanns.
UH (Utnoms Urkou 17151 yeTaHOBOK € mpuo0poM "IHeproMoHUTOp-3. 1KM-3"), Uge max 5 Imax, ldc max - B
COOTBETCTBUU C MOJHpUKaIue

Tabnuna 1.4 — IlapameTpbl cTaOMIBHOCTH U Kau€CTBA CUTHAJIOB TOKA U HANPSIKEHUS PU TeHEepaluu
CHUHYCOUJAJIBHOIO CUTHAJIA

HaumenoBanue Jwnamna3zon rene- | Jlomyckaemoe [Ipumeuanue

rapamMeTpa BbIXOJHBIX CUTHAJIOB pauuu 3HA4YCHHE
KoaddunmeHnT HelMHERHBIX HCKaXKEHUH ot 0,05-Uy 1 TP JIMHEWHOW PE3UCTHB-
IIpY F'€HEpaLMU CUHYCOUJAIIbHOIO CUT'HA- 1o 1,2-Uy HOU Harpyske
na HarnpsbkeHus, %, He 6osee
KoaddunmeHnT HelMHERHBIX NCKaKEHUH ot 0,011 1 TP JIMHEWHOW PE3UCTHB-
IIpY F'€HEpaLMU CUHYCOUJAIIbHOIO CUT'HA- nol,2-1, HOU Harpyske
11a TOKa, %, He 0oJiee
HectabunpHOCTH yCTaHOBIIEHHOTO Cpel- ot 0,05-Uy +0,03 MPY MMOCTOSIHHOM Harpy3Ke
HETO KBaJPaTHYECKOTO 3HAYCHUS HAIPS- mo 1,2-U, 10,01 D
YKEHHUS B T€UeHUE 5 MUHYT, %, He OoJiee
HectabunpHOCTH yCTaHOBIIEHHOTO Cpel- ot 0,011, +0,03 MPY MMOCTOSIHHOM Harpy3Ke
HETO KBaJPATHYECKOTO 3HAUYCHUS CUIIBI nol,2 1, +0,01 D

10
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HaumenoBanue Junamna3zon rene- | Jlomyckaemoe [Tpumeuanue
IapaMeTpa BbIXOJIHBIX CUTHAJIOB paruu 3HAYEHUE
TOKa B TEUCHHE 5 MUHYT, %, HE OoJiee
HecTtabunbHOCTH YCTaHOBIEHHOTO 3HA- ot 0,05-Py +0,05 IIPY IOCTOSIHHOW Harpyske
YEeHUsI aKTUBHOM (PEaKTHUBHON) MOLTHO- 1o 1,2-Py +0,03"
CTH B T€UCHHUE 5 MUHYT, %, HE OoJee
[Ipumeuanns.

I , U (Uukom, Umow 7151 YCTaHOBOK ¢ Tiprbopom "Duepromorutop-3.1KM-2" - B cooTBeTCTBUU C MO-
IupuKanuei;
Y ju1s yeranoBok ¢ MAC Dueprodopma-3.19 6es yemmrens YH-3.1

Tabnuna 1.5 - Hopmanbsble 1 pabodnie ycioBUs IPUMEHEHUS YCTaHOBOK

N
3Havenne (061acTh 3HAUCHHH) )

Brausromas BennurHa
HOPMaJIbHOE pabouyee
TemmepaTypa okpyxatoiero Bo3ayxa, °C 23 5 23457 3
’ ot 10 10 35
OTHOCHTENBHAS BIAKHOCTH BO3yXa, %0 1o 80 mpu 25 °C
ATtmocdepHoe naBnenue, klla ot 70 no 106,7
UacToTta nmraromei cetu, I'11 50+5

Hamnpspxenue daznoe (MexaydazHoe) muTarome cetu oaaodas-
HOU 1M Tpex@a3Hoil yeThlpexnpoBoiHOM, B
Y U151 M3MepeHuii COOTBETCTBYIOT 3HAYCHHSM, YCTAHOBICHHBIM JUTs 3TanoHHbIX CH, BXOISIINX B
COCTaB YCTaHOBOK.
2 s BOCIIPOM3BE/ICHUS BEIMUMH YCTAHOBKAMU CTallMOHapHbIX Moaudukanuil YIIITY-M321 C
3 s BOCIIPOM3BEJICHUS BEIMUMH YCTAaHOBKAaMU NepeHOoCHbIX Moubukanuid YIITY-MD21 I1

230423 (400+40)

Tabnuma 1.6 - OCHOBHBIE TEXHUUECKHE XapAaKTEPUCTUKU YCTAHOBOK

HanmeHnoBaHue XapaKTepuCTUKU 3HaueHue
[TonHas MOUTHOCTD, OTPeOIIsiEMast OT CETU MUTAHUS HA OJJHO TIOBEPOYHOE 600
Mecto, B-A, He Ooee
MaxkcumanbHasi MOIIHOCTh CHUJIBI IIEpeMEHHOro Toka kaHaia Toka MHC 120
cTalMoOHapHOro ucnosHeHus («C») Ha OJHO MOBEpOYHOE MecTo, BeA, He
MEHEe
MakcumanbHasi MOITHOCTh CHJIbI IIEPEMEHHOTO TOKA KaHaja HaIlpsKEHUs 50

NUC craunonaproro ucnoyineHusi («C») Ha OJHO IMOBEPOYHOE MECTO,
BeA, He MeHee

MaxkcumanbHasi ¢a3Has MOUIHOCTb CHJIbI [IEPEMEHHOI0 TOKa KaHaja Ha- 0,05
MPSOKEHUS CUTHAJIOB TOKa, curHaynoB HampsbkeHuss UUC Dueprodopma-
3.19, B*A, ne menee

MakcumanbHas MonrHOCTh O10ka YHTII kanana HanpsokeHus U KaHaia 600
TOKa, BT, HE MeHee

MaxkcumanbHasi 4acTOTa CJeI0BaHUSI UMITYJIbCOB Ha YaCTOTHBIX BXO/1aX

BII-3.1, I'm:

«Fpx» 15000
«YDCy 200
["aGaputHble pa3Mepsl CTOMKY (JUIMHA, HIMPUHA, BBICOTA), MM, HE OoJiee

py N=5 1 MeHee 7002000600
npu n=10 u 6oxee 2 1WT. 10

11
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HanmeHnoBaHue XapaKkTepuCTUKU 3HaueHue

520x1645%960
I'abaputHbIe pa3mepbl TpaHchopMmaropa HAMPSHKCHHS H30JUPYIONIETO
oanodaznoro THU-1, ne Gonee

pu n=5 U MEHee 480x200x390
npu n=10 u 6onee 480x555x223
["abapuTHbIE pazMepsl OJIOKOB IEPEHOCHON YCTaHOBKHU, MM, He OoJee:

Oueprogpopma-3.19 480x200x390
Oueprogopma-3.13 I1 405x170x330
Ouepromonurop-3.1KM-2 480x200x390
YH-6.1 480x155x335
Ouepromonurop-3.1KM 480x200x390
DHeproMoHUTOp-61850 480x555x223
Macca 6;10k0B puOOpPHOI CTOMKH, KT, HE OoJee:

YT3.1 8

YH3.1 15
Oueprodopma-3.19 4

BbK3.1 7
Tpanchopmaropsr THU-1.m ¢ kosinyecTBOM BTOPUYHBIX OOMOTOK M:

5 5

10 8

Macca 6JI0KOB IEpEHOCHOW YCTaHOBKH, KT, HE OoJee:

Oueprodopma-3.19 11 5
Ouepromonurop-3.1KM-3 I1 10
YH-6.1 5

Crenenp 3amuThl  Kopmyca, ooecnieunBaeMas oobonoukamu, o  ['OCT | 1P20
14254

Bpewms ycranoBieHus paboyero pexuma, MUH, HE MEHEe 30
Cpennsist HapaboTka 10 oTtkasa (Tcp), u 20000
Cpennuit CpoK CITyKOBbI, JIeT 10

YcTaHoBKa SBISETCSI MHOTO(DYHKIIMOHAIBHOM U PEMOHTUPYEMO.

1.2.2.2 YcTaHOBKM 00€CIeYrBaIOT MPOLETypbl CAMOTECTUPOBAHUS, UHUIIMAIU3ALUU U TIEPBO-
HaYyaJIbHOM yCTAHOBKU IOCJIE MOJKIIIOUEHUS K CEeTH MUTaHHUsS. YCTaHOBKH JOJDKHBI 0OecrieunBaTh B
HOpPMAaJIbHBIX U PabOYMX YCJIOBUSIX IPUMEHEHUS TpeOyeMble TEXHUUECKUE XapaKTEPUCTUKU IO UCTeYe-
HUU BPEMEHH YCTAHOBJIEHUS paboyero pexuma.

1.2.2.3 YacTOTHEIN BXOJ

VYcTaHOBKYU (BBIYMCIUTEND HOTPEIIHOCTH) I0JKHBI UMETh YAaCTOTHBIM BXOJI /1JIs1 IOBEPKU CUET-
YUKOB 3JIEKTPOIHEPTUU

YacToTHBIN BXOJ J0KEH 00ecreuynBaTh MOAKIIOUEHNE IEKTPOHHBIX CYETUUKOB 3JIEKTPOIHEP-
MU, UIMEIOLUX UMITYJIbCHBIM BBIXOJI CO CIIEIYIOIIMMHU IapaMeTpaMu:

MOCTOSIHHAS c4yeTyuka - oT 1 710 999999999 umn./(kB1-u);

aMIUIATYJIa UMITYJICOB — OT 5 110 15 B;

AIATCIIBHOCTD UMITYJIbCA — HE MCHEC 14 MmKc.

12
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YacToTHBIA BXOJ JOKEH oOecreunBaTh MOJKIIOUYEHNE (POTOCUUTHIBAIOIIETO YCTPOUCTBA WU
nyapTa GOPMUPOBAHUS UMITYJILCOB U1 MOBEPKH MHIAYKIIMOHHBIX CYETYMKOB AJIEKTPOIHEPT UH.

VYcranoBku (BII-3.1) momkHbI UMETH J1Ba pa3bema Ui HOIKIIOYEHUSI K YaCTOTHOMY BXOJly — OC-
HoBHOU Y®C u koakcuanbublii (CP50-73DB).

YcranoBku ¢ [ITHY-M nomKHBI UMETH OJTMH YaCTOTHBIN BBIXOJI, HA KOTOPOM (DOPMHUPYIOTCS CHT-
HaJl ¢ YaCTOTOM, IPONOPIMOHATIBHON U3MEpSiEeMOMY MOCTOSIHHOMY TOKY WJIM HaIpsHKEHUIO (3a7aeTcs B
[1O). BeixogHo#i curHan Ha 4aCTOTHOM BBIXOJI€ JIOJDKEH MPEACTABIATH COOOM MOCIIENOBATEILHOCTh
MPSIMOYTOJIbHBIX UMITYJILCOB HAIPSKEHUSI TIOJIOKUTENBHON MOISIPHOCTH C YPOBHEM JIOTUYECKOTO Hy-
15 He Oouiee 0,4 B u ypoBHEM JIOrH4ecKoi eTuHUIbI He MeHee 4 B mpu conpoTHUBIEHUN Harpy3Ku He
Mmenee 10 kOm.

[loctosnnas stamonHoro CU VYcranoBku (OCU) s BbIOpaHHOrO Juama3oHa HM3MEpEeHUi
JOJIKHA ONIPENIENSIThCS 110 popMmyIie

C =[(144 x 10%) / (Uy x Iy)] / Kz, (3)

rae: C — nocrosiHHasg OCU (mpu u3MepeHuH aKTUBHOW MOIIHOCTH - UMIL./KBT-u; npu uzmepe-
HUU PEAKTHUBHON MOILHOCTH - UMIL./KBap-4; IPU U3MEPEHHUH MOJHON MOIIHOCTHU - UMIL./KBA4);

Un — BbIOpaHHOE HOMHHAJILHOE 3HaUEHUE HanpshkeHus, B;

Iy — BEIOpaHHOE HOMUHAIBHOE 3HAYCHHE CHIIBI TOKA, A;

K1 - BeIOpanHbIil k03¢ dunment nenenus us3 psga — 1 (0e3 genenus), 2, 64, 1024 wiu 8192.

13
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1.3 Cocmas u3denus

1.3.1 KOHCTpyKUMU moaudukaumm

YCTaHOBKM BHINIOJHEHBI B BUJEC (YHKIIMOHAIBHO 3aKOHUYEHHOTO Paboyero Mecra MmoBEpH-
TeJsl U MOTYT paboTaTh MO/ yIpaBICHHEM OT NepcoHanbHOTO KommbioTepa (1K) mo crangapTHBIM
uHTEepdeiicaM ¢ MOMOIIBIO CHEUaIbHOTO MporpamMmHoro obecredeHnus (I10), ycTaHOBICHHOTO Ha
[TK. OTobOpakeHre U3MepUTEIHLHON HH(DOPMAITUN OCYIIECTBISACTCS Ha BCTPOCHHBIX quctuiesx CU u
Ha [1K ¢ momomisio I10.
Oo6muii Bun momudukanuu «YIITY-MD21 C-(3uepromonutop 3.1KM C-02-1XX-3-0-50)-
120/100480/600-3.5-TT» npencrasieH Ha pucyHke 1.1.

Pucynok 1.1 - momudukanus YIIITY-MD21 C-(Duepromonutop 3.1KM C-XX-1XX-3-0-50)-
120/100-480/600-3.5-TT
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MapkupoBKa BCeX 3JIEMEHTOB, PACIOJIOKCHHBIX Ha MAHEJSX YCTAHOBOK, OJIMHAKOBA JUIS BCEX
MO AU (UK.
Oo6muit Bug mogudukanuu YIIITY-MD21 C-(Duepromonurop 3.1KM-2 C-XX-XE-3-6-50)-
0/0-12/0-3.0-x mpeacTaBieH Ha pucyHke 1.2.

Pucynok 1.2 — momudukamus YIIITY-MD21 C-(Duepromonutop 3.1KM-D C-XX-XE-3-6-50)-
0/0-12/0-3.0-x

Oo6muii Bun moudukanun O0muii By ycranoBok YIIITY-MD21 I1-(DHeproMmoHHTOP
3.1KM-D I1-XX-XE-3-6-50)-0/0-12/0-3.0-x ipecTaBicH Ha pucyHke 1.3.
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Duepromonutop 3.1KM-3 I1-XX-XE VYeumarens YH-6.1 Duepropopma-3.19

16

Ycumutens YH-6.1 Bxoaut B koMIutekT nprbdopa Duepromonutop 3.1KM-3 II-XX-XE.

Pucynok 1.3 — monudukauus YIIIY-M321 II-(Ouepromonurop 3.1KM-3 I1-XX-XE-3-6-
50)-0/0-12/0-3.0-x

KoHcTpyKkius BXOJAHBIX COETMHUTENEH 11 BCeX MOIU(PUKALIMMA:
e Bxozpl/Beixoe1 uMmynscHbie — BNC;
e Y®C; Bxoa/Bpix0 bl HOCTOSIHHOTO TOKa U HamnpsikeHus — rue3ga PULL-PUSH;
e Bxo/pl nepeMeHHOro HanpshkeHus — rue3ga 4 mm (banana);
e Bxozasl Tok — yHHUBEpCAIbHBIE 3aKUMBI;

e Bxon unrepoeiica Ethernet — RJ-45.
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1.4 Yecmpolicmeo u paboma

1.4.1 MeToabl U3MepeHNN
PaboTa YcraHOBOK OCHOBaHA Ha MCIOJIB30BAHWHU MPUHIIMIA aHAJIOTO-IIU(PPOBOTO TTpeoOpa3oBa-

Hus (ALII) ¢ ucnonp3zoBanueM "mMeToa BHIOOPOK'". MTHOBEHHBIE 3HAUCHHUSI CUTHAJIOB MPE0Opa3yroT-
csl B IM(POBBIE KOJIBI M IIEPEJAt0OTCs Ha IUIATy LIEHTPaIbHOTO Mpoleccopa, riae GopMUPYIOTCS MaccH-
Bbl MTHOBEHHBIX 3HAYEHHUH CUTHAJIOB HANpsKeHHsA. Pe3ynbTaThl BHIYMCICHHBIX 3HAYEHUN H3Mepse-
MBIX BEJIMYMH, MMOJIYYEHHbIE C MOMOUIbIO MPOIrPAMMHBIX MOJYJIEH, COXPAHSIOTCS B MaMsITH U BbIBO-
narcs Ha BHemHui [IK. B 0CHOBY anropuTMOB BBIUHCIECHUN KaXA0W U3 U3MEPSAEMBIX BEJIMYHH I10JIO-
KEeH MeToJ1 00pabOTKH MaccHBa MIHOBEHHBIX 3HAUEHUH, HE TPEOYIOIIMI CUHXPOHU3AINH C YaCTOTON
U3MEPSAEMbIX CUTHAJIOB.

Pabora McroyHrka ocHOBaHa Ha MCIOJIb30BaHUU MPUHIMIA 11 PO-aHAIOTOBOrO MpeodpazoBa-
nus (LAIT). [Tnata LIAIT npencraBisier co0oii 6 HE3aBUCHMBIX HICHTHYHBIX KaHAJIOB MpeoOpa3oBa-
HUS BXOJHOTO UG poBOro 16-pa3psaHOro cUrHaiza B aHaJIOrOBbIM curdain. OOc4eT Mpou3BOJUTCS Ha

ocHoBaHuu 2048 ToYeK 3a Mepro.
1.4.2 Bsanmopgencrteme coCcTaBHbIX YacTeM.

1.4.2.1 YcTaHOBKHU BBIITYCKAIOTCS B MOAM(PUKALUAX, OTIUYAIOIMIKUXCS KOHCTPYKTUBHBIM HCIOJ-
HEHHUEM, JIMalla30HOM BBIXOJIHBIX CUTHAJIOB CHUJIbl TOKA U HANPSDKEHUS NEPEMEHHOro TOKa, Juaras3o-
HOM BBIXOJIHOM MOIIIHOCTH KaHAJIOB TOKA U HAIPSDKEHUS, HAIMYMEM HUCTOYHHKA [TOCTOSIHHOTO TOKA.
B cocTaB ycTaHOBKH BXOJIHT:
B cocTaB ycTaHOBKM BXOJIUT:
- artanonHoe CU: IIpuGop 31eKTpoU3MEpUTENbHBIA ITATOHHBIIT MHOTO(QYHKINOHAb-
HbI «QHepromonutop-3.1KM» (3aperucrpupoBanubsiii moa Ne 52854-13), nmubo Ilpu-
00p DJIEKTPOU3MEPUTENbHBIH MHOTO(QYHKIMOHANBHBIA «DHEproMoHUTOp-3.1KM-D»
(3apeructpupoBannbiii mog Ne 86936-22), nub6o [Ipubop DuepromounuTtop-61850 (3ape-
rucTpupoBaHHbIi mog Ne 73445-18).
-TpeXxda 3Hbl W ucTOUHKUK UCTIbITATENBHBIX curHanos (MUC).
B 3aBucumoctu ot Mogudukanum yctaHoBKH B coctaB uctounnka MU C Bxonar:
- 670K reHeparopa-cuHTe3aropa «duepropopma-3.19»,
- 6ok kommyTanuu «bK-3.1»,
- 6moku ycmiurtenent Toka «YT-3.1» u ycunurens Hanpsokerust «YH-3.1»,
- YHUBEpCaJbHbI€ YCTPOMCTBA AJis HaBecku cueTunkoB «Y HC3» (nonoaHuTeNnbHo),

- KaTymku TokoBble «KT» (AOMOTHUTENBHO);

17
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- TpaHcopmaTopsl TOKa pazaenutenabHble Tpexdazubie TTP-3.100 (HomnoaHUTENbHO);

- TpaHchOpMaTOphl HAIIPsLKEHUA n3oupyomue onHodasznbie « THU-1»;
- OJIOK ycunuTeNsl HanpsbKeHUs U Toka nocrosiHHoro «YHTII» (nonoiaHuTeNnbHo).

NUC u sranonnoe CU KOMIIEKTYIOTCS B COOTBETCTBUU ¢ MOAU(PUKALIMEH YCTaHOBKH.
Monudukanuu ctoedyHoro ucnoiaHeHus: «C» MOHTHPYIOTCS B MpUOOpHbIE cTOMKHU. CXeMBbl co-

€IMHEHHI OJIOKOB CTOMKHU MPEACTABIICHBI B IPUIOKEHUU A.

18
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HcTOYHMKH ITOCTOSIHHOT'O TOKA B
HAIps>XKCHUA

Jlenurens HAMPSHKCHUS HHTYKTHB-
eIl «JIHU-3.1»

Yceunurens Hanpspkerus "YH-3.1"

[Tpubop MEKTPOU3MEPUTEITHHBIH
ATaJIOHHBIA MHOTO()YHKIIMOHAITB-
HbIH DHeproMoHuTop-3.1KM(-2)

I'enepaTop Dueprodopma

biiok kommyranun «bK-3.1»

Yennurenu toxa «YT-3.1»

Pucynok 1.4 - Croiika ¢ ycranosiaenubiMu UUC u stanonasim CU

19



@ HITIT MAPC-PHEPT'O

Jliia xanuOpoBku U noBepku CH ¢ BBIXOJOM B YHU(ULIMPOBAHHBIN CUTHAJ MOCTOSHHOIO TOKA
Wi HanpsbkeHus: nocrossHHoro toka nmo I'OCT 26.011 ycranoBku moryt komiuiekroBaTbesi CU
«[IpeoOpazoBatenu uzmeputenbubie — kanuOparopsl [ITHY-M» (perucrpanuonnsiii Homep B Dene-
pasibHOM MHGOPMaMOHHOM (OHJIEe IO 00ECTIEYEHUIO eIMHCTBA U3MepeHuit 69182-17).

Jliig xkanuOpOBKU U MOBEPKU CUETUMKOB 3jIeKTpuuyeckoil sHepruu (COJ) B aBTOMaTU3UPOBAH-
HOM pPEKHMME€ YCTaHOBKM MOT'YT KOMIUIEKTOBAThCS BbruMcianuTenssmu norpemnoctu BII-3.1, ycrpoiict-
BamMu ¢ortocuuthiBaroiumMu (YPC) u popmuposatensmu umnynbcos (IION). lomyckaercs npume-
nenne CU «IIpeobpazoBatenu m3mepurenbubie — Kaauoparopsl [ITHUY-M» B kadecTBe BBIUMCIUTE-
neit norpemHocty BMecto BII-3.1. [lnst yno6crBa noakitoueHus nosepsieMbix CO3 ycTaHOBKH MOTYT
KOMILJIEKTOBATbCSl YHUBEPCAJIBHBIMHU YCTpOICTBaMU JJisi HaBecku cyeTyukoB «YHC3» unu uHbIMU
P YCIIOBUH, YTO BHEIIHKE YCTPOUCTBA HE OyyT IEeperpyxarb yCTaHOBKY.

Jliia kanuOpoBKHU U noBepku Oosiee ogHoro COD, HE UMEIOIIETO rajJbBaHUYECKON pa3BsA3KU Me-
KAy LEMSIMH TOKa M HampsHKeHHs (B T.Y. IIYHTOBBIX CUETYMKOB MPSMOTO BKJIIOYEHHMSI), YCTAHOBKHU
JOJIKHBI KOMITJIEKTOBAThCS TpaHchopMaTopaMu Toka Tuna « TpancopMaTopsl TOKa pa3esiuTelbHbIe
tpexdazusie TTP-3.100» (peructpaunonnsiii Homep B denepanbHoM HHPOpMaLMOHHOM (OHJIE MO
o0ecrevyeHnIo eIUHCTBA 3MepeHuii 85612-22).

Jliia kanmuOpOBKM U MOBEPKHU Tpex U 6osee ogHodazubix CII kiacca Tounoct 1,0 He umero-
IIUX raJlbBaHUYECKON Pa3BsI3KM MEXKIY LEMSMU TOKAa M HAaNpsHKEHUS YCTAHOBKU MOT'YT KOMILJIEKTO-
BaTbCs TpaHCcHopMaTOpamMH HAMPSLKEHUS W30IUpYIOIUMU 0aHO ha3HbiMu « THU-1».

Jlnst kanmuOpoBky U moBepku CU ¢ TOKOM3MEPHUTENBEHBIMU KJICIaMH (pa3beMHBIMH TpaHCOp-
MaTOpaMu TOKa) YCTAaHOBKU MOTYT KOMILIEKTOBAThCS KaTykaMu TokoBbIMU KT.

1.4.2.2 IIporpammHOe obecrieueHue.

YcraHoBKH oOecneuuBarOT MPOLEIypbl CaMOTECTUPOBAHMS, MHUIUMAIM3ALMU U NEpBOHA-
YaJIbHOM YCTaHOBKH IIOCJIE MOJKIIOUYEHUS K CETH MUTAHMs. YCTAHOBKM NpPEIHA3HAYEHBI Ui HEIpe-
PBIBHOI paboTBI.

IIporpammHoe o0OecrnieueHre YCTaHOBOK COCTOMT U3 BCTPOEHHOI'O IIPOTPaMMHOTO olecreye-
Hus (BIIO) u npuknaausix nporpamm s [IK (ITO). Ceass ¢ IIK ocymectBasiercst mo unrepdeiicam.
BIIO BbimosiHsieT pyHKUMU yNpaBieHUs peKUMaMH pabOThl, MaTeMaTUYECKO 00pabOTKU U mepena-
Yy u3MepuTenbHON uHpopmaimu. YcranoBka BIIO mpousBoauTcs Ha npeanpusTUH-U3TOTOBUTENE.
BIIO xpanutcs B 3HEProHe3aBUCUMOI MaMSITH.

1o cBoeii ctpykrype BIIO pazneneHo Ha METPOJIOrHYECKU 3HAUUMYIO U METPOJIOTUYECKH HE
3HauuMylo 4dactu. Kaxkgass cTpykTypHas 4acTh 3aIlMILAETCS KOHTPOJIbHOM CyMMOM IO allfOPUTMY
CRC32-1EEE 802.3, koTOpast KOHTPOJIUPYETCS CUCTEMOU TUArHOCTHKU.

[Ipu BbIYMCIEHUU DPE3YJIBTATOB M3MEPEHUN YUUTHIBAIOTCS MOINPABOYHbIE MHOXKUTEIU U TIO-
[IPaBKH, KOTOPBIE ONPEEIISIOTCS MPU PETryIUPOBKE, 3aMUCHIBAIOTCS B 3HEPrOHE3aBUCUMYIO MaMSTh U
3aLIUILAIOTCS KOHTPOJIBHBIMH CYMMaMU, KOHTPOJIMPYEMbIMU CUCTEMOM TMAarHOCTHKH.

BIIO, a Taxkxe MacCUBBI MONPABOYHBIX MHOXKUTENEH U MOIMPABOK 3aLIUILIEHbI OT U3MEHEHUN
Wi yjaieHusi. MeTpoioruueckue XapakTepucTUKH JaHbl ¢ yuetoM BiausHus BIIO nHa pesynbTars
U3MEpPEHUH.

[10 He umeer metposiornyecku 3HauuMbIX yactei. I10 npenHazHadeHo [uis BbIOOpa pexuma

pa6OTBI, HU3MCPACMBIX BCIWMYMH U OAWAITa30HOB I/IBMepeHI/II\/’I, a TaK)KC CYHUTBIBAHUA PE3YIIbTATOB HU3MC-
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penunii u3 namsitu BIIO.

KOHCTPYKHI/IH VCcTaHOBKH HCKITIOYAST BO3MOXKHOCTH HCCAHKIIUOHUPOBAHHOI'O BJIMAHUSA Ha

BIIO u u3aMeputenbHy0 HHOOPMAIHIO. YPOBEHb 3alIUTHI IPOTPAMMHOIO OOeCIieueHUsT Y CTAHOBKH

OT HCIPCIAHAMCPCHHBIX U NPCIHAMCPCHHBIX H3MCHCHUM COOTBETCTBYCT «BBICOKOMY>» B COOTBCTCTBHU

P 50.2.077-2014. Unentudukannonnsie qanapie BIIO MMC npencrapiienst B Tabmumme 1.13.

Tab6muma 1.13 - MneHTuduKannoHHbIC JaHHbIC

WnentudukaimoHHbIe TaHHbIC (TPU3HAKH)

3HadeHue

Bcerpoennoe 10

Bremuee 110

Wnenrudukanmonnoe HanmenoBanue 110

Duepropopma-3.19

Howmep Bepcun (nnenTrdukanuonssii Homep) [10

He amxe 1.7

1.4.3 3tanoHHoe CU

OranmonHoe CU »IIeKTpO3HEPTETUYSCKUX BEIUIMH (MMPUOOP IHEProMOHUTOP) OIKCAHO B CO-

oTBeTcTBYMOMIEH D/I.

1.4.4 leHepaTop «AHeprocopmar»

Ha pucynke 1.5 npeacrasnen Buj 610ka reHeparopa «dueprodopma-3.19».

1 — rpaduyeckuii qUCIUICH; 2 — KiIaBHaTypa

Pucynoxk 1.5 - Bun muieBoit manenu renepatopa «Heprodopma-3.19»

Ha pucynke 1.6 nmpencrapiieH BUJ 3aIHEH MTaHeH TeHepaTopa «dHeprodopma-3.19».
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1 — coenMHUTENN AJIs TIepeauu CUrHAIOB Toka Ha DT A-cuéruuk (3 dasbl);

2 — COCAMHMTEINH IS Mepeiaun CUTHAIOB TOKa Ha ycwintelb YH-6.1 nmpubopa:

3 — COeMHUTENH IS TIepeadrl CUTHAJIOB TOKA U HANIPsDKeHUS Ha ycumuTenu ycraHnoBku (YT, YH);
4 - COeMUHUTENH JJIs TIepeavu CUTHAJIOB yIpaBiieHus Ha ycunutenu yeranoBku (YT, YH);

5 — coenunuTens uHTEpdeiica RS-232;

6 — coeIMHUTEND U TyMOJIep MMUTAHUs, IePIKATENHN TPEIOXPaHUTEIEH;

7 — COeMMHUTENH JJIs TIepe/iaull CUTHAJIOB HanpspkeHus Ha DT A-cuéruuk (3 dasbl);

8 — coemMHUTENH IS TIepelauyl CUTHAJIOB HAIPsDKEHUS Ha ycuiuTens Y H-6.1 npubopa;

9 —coenuHUTENH 3a3EMIICHUA.

Pucynox 1.6 - Bun 3anneit manenu reaeparopa «Heprodopma-3.19»

Pabora reneparopa-cuHTe3aTopa «Heprodopma-3.19» ocHOBaHA Ha WCIIOJIH30BAHUH TIPUH-
runa nudpo-ananorooro npeodpazoanus (IIAIT). [lnata LIAIIl npeacraBisier coboii 6 He3aBHCH-
MBIX WICHTUYHBIX KaHAJIOB MpeoOpa3oBaHUs BXOJHOTO HU(PPOBOTO 16-pa3psaaHOro CUTHAJIa B aHAJO-
roBeiii curHasl. O6cueT nmpou3BoauTCs Ha ocHoBaHMH 2048 Touek 3a mepuoa 20 Mc, T. €. MPU 4acTOTe
50 I'mt Ha oxun niepuoa npuxoautcs 2048 orcuero. [lmara [{AII BeipabaTeiBaeT 6 aHAJOTOBBIX CHUT-

HaJIOB: 3 CUTHAjIa TOKAa M 3 CHUTHaJa HaAMps>KCHUA, — NPUUYCM TOKOBBIC CUTI'HAJIbI I'aJIbBAHUYCCKHU pa3-
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BSI3aHBI OT BCEX OCTANIbHBIX Lienel VMcTouHuKa u Jpyr oT Jpyra, a CUTHaJIbl HAIPSKEHUH pa3BsA3aHbI
OT JPYTHUX LIETIEH, HO CBSI3aHbl MEXAY CO00M eTMHBIM OOLIMM IIPOBOJIOM.

[Inara neHTpaspbHOrO Mpoleccopa UCTOYHHUKA, B COCTaB KOTOPOM BXOAST CUTHAJIBHBIN Ipoliec-
cop, [IJIMC-marpuna u suepronesaBucumas flash-namsare, obecrnieunBaer ynpasiaeHue padoroi Hc-
TOYHHKA U BBIIOJHSET:

B BripaboTKy MaccuBOB CHUTHAIOB [utst uTaThl LIAIT (1y1st 6-TH IeprOIMYECKUX KPHBBIX);

B coxpaHeHue pe3ybTaTOB B SHEPTOHE3aBUCHMOM amMsITH VICTOuHMKa,;

M cuyer BpemeHu;

M o6men ¢ BHenHUMHE yeTpoiicTBamu (auciuieem u I1K);

M BLIBO/ PE3y/IBTATOB TECTUPOBAHUS HA HHIHUKATOD;

B npriemM KOMaH/ ¥ TaHHBIX OT KiaBuaTyps! win 110.

C nomompio BIIO umm IO ocymecTBiseTcs ynpaBlieHHE BUIOM OTOOpakaeMbIX Ha AMCILICE
[IK nganHbIX, BBOJ TpeOyembIx 3HaueHUM (popma, pazmax, ¢pa3oBble CABUTH KPUBBIX TOKOB U Hamps-
KEHUIT), a TaK)Ke BBINIOJIHEHUE IPYTUX CEPBUCHBIX U TEXHOJIOTMUYECKUX OIEpalil.

brox nmuTaHUS COCTOUT M3 UCTOYHHMKA HEOOXOJMMBIX HANpsOHKEHUH Ui IUIaThl LIEHTPAIbHOTO
poliieccopa, OTACTLHOTO UCTOYHMKA JJIsl MUTAaHUs TmocienoBarensHoro mopra RS-232 u cxembr cus-
XPOHU3ALIMHU C CEThIO MUTAHUA [CUTHAJI CHHXPOHM3ALIMHU MOCTYIAET Ha IUIaTy LUEHTPAIbHOTO MPOLIECCO-
pa ¥ npeacTaBiseT co0oit Meanp ¢ yactoTou (50 x 2048) I'].

CurnHaibl KaHaJIOB TOKa U HanpsikeHus ¢ Bbixoa0B LJAIT nmocTynaroT Ha BX0/bl KaHAJIOB yCHUJIH-
TeJel TOKa U HalpsDKEHUs! COOTBETCTBEHHO. B Moaudukanny ycTaHOBKU C BBIXOJHBIM MEPEMEHHBIM
TokoM 710 120 A u HampsbkeHueM 10 960 B nmeercst KOMIUIEKT YCUIIMTENEeH B BUAE OTACIbHBIX 0JI0-
KOB, YCTaHaBJIMBAEMBbIX B IPUOOPHBIE CTOMKH.

B Moaudukanuu ycTaHOBKU C BBIXOJHBIM MEPEMEHHBIM HAINpPSKEHUEM TOJIbKO 10 12 B Omoku
yCWJIHTENIeH OTCYTCTBYIOT. Hampsbkenue ¢ reneparopa «ueprodopma-3.19» mogaeTcss HEMOCPEaCT-
BeHHO Ha DT A-cuetunk u Ha YH-6.1 npubGopa Daepromonutop-3.1KM-3".

Ycunurenu Toka UMEIOT 3alIUTy OT HEPerpy3ky U OT pa3phiBa Henu. JIJisd 3aluThl OT KOPOTKO-
ro 3aMbIKaHMsI Ha BBIXOJIE KaXKIOT0 KaHaJla HANPSHKEHUs YCTAHOBJIEHBI MPEJOXPAHUTENN. DIeKTpHye-
CKO€ MHUTAHUE KAXKO0r0 U3 YCUIIUTENEN MPOU3BOIUTCS OT cBoero ucrounrka nuranus AC-DC.

VYnopaiieHue nuana3oHaMu YCHWIWTENIEH TOKa M HAIpsDKEHUs OCYILECTBISETCS KOMaHJIaMU OT
I1aThl HEHTPAIBHOTO Mpoleccopa, MOCTynauMu Ha pene. [lo koMangam ynpaBiieHUs IPOUCXOAUT
MEPEKIIIOUEHUE UANa30HOB PabOThl yCUIIUTENEH.

['eneparop-cunresarop «IHeprogopma-3.13» oTIUYaAETCS HATUYHEM BCTPOCHHBIX YCHIIU-
TeJIeH CUTHAJIOB M COOTBETCTBYIOIINX JOMOJHUTEIBHBIX PA3beMOB IS MoAKIoueHust K YH-6.1 mpu-

6opa "Ouepromonurop-3.1KM-3" u k nosepsiemomy CU (nanpumep, DnTA-cueTuuky).
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OnTA-CU4eTUMK MOKET MOJIKII0UaThCs K TeHepaTtopy «Heprodopma-3.19» ¢ momMoripo kade-
neit (Ilpumep kabenst mokaszan Ha pucyHke A.4 mpuinoxenue A). Pazsem X1 MOXKeT OTCyTCTBOBAaTh

WJTU 3aMEHSTHCS Ha MHOM TI0 3aKa3y MOKyIaTes.

1.4.5 bnok kommyTaumm «bK-3.1»

biiok kommyTtamuu "BK-3.1" (CS-3/1) npeana3nadex yist ogaun CETEBOTO HAMPSHKEHUS TTH-
TaHus Ha reHepatop "DHeprodopma-3.1", sTanonssiil npudop "Duepromonutop-3.1KM", yeunurenu
"VH-3.1" (modazno) u "YT-3.1" (modasno), a Takxke a1 nmoakaoueHus K Beixogam "YH-3.1" u "VT-
3.1" noBepsiembix CU. brnok kommyranuu "BK-3.1" umeer BcTpoeHHbI mpeoOpazoBareinb HHTEpdei-
coB USB-4RS232 (Ethernet-4RS232) mia noaximtoueHus npubopa u resepatopa «Heprodopma-
3.19» x IIK. Hactpoiiku npeoOpazoBarens onucansl B MC2.008.002 T1C.

brnox xommyramuu "BK-3.1" ycranoBku Moauduxammu «YIIIY-M321 (Ouepromonurop
3.1KM C-02-1XX-3-0-50)-120/100» coctouT u3 nByX paszmenbHbix moaynei. Ha pucynke 1.7 u 1.8
IpeJICTaBjlIeH BUJ JIMLEBOM W 3aaHed maHened moxyned OGmoka xommyranuu «bK-3.1(1)» u «bK-
3.12)».

Bun nunieBoii manenu bK-3.1(1)
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1 — KHOIIKH MMOJIa4¥ TIUTAHKS Ha YCUJIMTENM TOKa M HanpshkeHus da3 A, B, C ¢ uHI@KaTopamMu HaITMIus
MUTAHUS Ha YCHUIIMTENSX; 2 — KHOIIKY BBIKITIOUEHUS TUTaHus ycunutenei a3 A, B, C; 3 — knonka «BKJI» ¢
WHAWKATOPOM TIOayll HalpsDKeHUs Ha TeHepatop «JHeprodopma-3.19» u Ha npubop «IHEproMOHHUTOp-
3.1KM»; 4 — xaonka «BbIKJI» cHATHUS mUTaHUS CO BCeH YCTAHOBKH; S5 — MHANKATOP HAIMYHUS IMTUTAHUS HA
ostoke kommyTaruu «bK-3.1»; 6 - coenuHUTEM TUTaHUs ycuauTenaer Toka (da3 A, B, C); 7— coenuHuTe-
JIM TIMTaHHUs reHepaTopa «Heprodopma-3.19» u npubopa «Hepromonutop-3.1KMy»; 8 — coeaunuTenu
BBIXOJIOB; 9 — coeauuuTenn BXonoB; 10 — coenmuuurens USB BeTpoeHHOT0 npeobpa3oBatelst HHTepQeicoB
USB-4RS232 wunu RJ45 BctpoenHoro mpeobOpasoBatens Ethernet-4RS232; 11 — coemunutenu RS232
BcTpoeHHoro npeodpaszosarenss USB-4RS232; 12 — coeaunutens U TymMOjep nutanus (BXomHow); 13 — 3a-
JKUM 3a3eMJICHUS

Pucynox 1.7 - Bujg 6imoka kommyraiun BK-3.1(1)

Bun nunieBoii manenu bK-3.1(2)

Bun 3aaneit nanenu bK-3.1(2)

1 — coenunuTenu Hanpsokenus (dasel A, B, C, HelTinanb); 2 — 3a)KHMBbI TSI TIOAKITIOYEHUS BHIXOJAHBIX TO-
KOB YCTaHOBKH; 3 - COSIIUHUTEIN TOKa; 4 — 38)KUM 3a3EMJICHUS

Pucynok 1.8 - Bux 6i1oxa kommyrarnuu BK-3.1(2) ycranoBku moaudukarnmu « YIIITY-M321 (Duep-
romouutop-3.1KM C-02-1XX-3-0-50)-120/100-300»
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Ha pucynke 1.9 npencrasieHn Buj JIMLEBOW U 3a7Hel maHened O6ioka xkommyranuu «bK-3.1»
Moaudukanuu «YIIITY-M321 (Quepromonutop-3.1KM-2 C-XX-00-2-5)-120/0-0» (6e3 YHTTII).

Bup nuieBoit manenu

1 — KHOTIKM MTOJ]auy MUTaHUS Ha YCUIIMTENHN TOKa U HanpspkeHust Ga3 A, B, C ¢ mHaUKaTopamMu HaJll4aus
MUATaHKsI HAa YCUIIMTENSX; 2 — KHOIIKY BBIKJIFOUEHUS MUTaHus ycunurened ¢pas A, B, C;
3 — knomnka «BKJI» ¢ mHAMKATOPOM MOJa4M HAIpPsLKEHUs Ha reHepatop «Heprodopma-3.19» u Ha mpubop

«OHepromonuTopy; 4 — kaomnka «BbIKJD» cHATHS muTaHus Co Beel yCTaHOBKY;
5 — MHAWKATOp HAIW4Ms MUTaHUs Ha O1o0ke kommyTanmu «bK-3.1»; 6 — coenuanTenu HanpsokeHus ((asbl

A, B, C, Helitnans); 7 — coenuuutenu Toka (1o, Igo, Ico); 8 — coemmuuntTenu Toka (I*4, [*p, I*c).

Bun 3aanei nanenu

4 3 2 5
\ @ A%‘ ymmyramug_BK-3.1 ¢
~230V 50Hz Ua UA

Un Uc
) @ ) ®

6

1 — 3aKUM 3a3eMJICHUSI;
2 — COCIMHUTEIN MUTaHUsA TeHepaTopa «Heprodopma-3.19» u npudopa « IHEPTrOMOHUTOPY;

3 — coenuHMTENW UTaHKUA ycunuTened Toka (das A, B, C);
4 — coenuHUTEND U TYMOJIEp TUTaHUS (BXOIHON);
5 — COeNMHMTENH JUIsl MOIKIIOUEHHS BBIXOAHBIX CHUTHAJIOB HaNpshKeHUs ycraHoBkH (¢daza A, B, C, neii-

Tpalib);
6 — 3a)KMMBI JIJIS TOIKITIIOYCHHSI BBIXOAHBIX TOKOB ycTaHOBKHU (1% 4, [*p, 1%¢);

7 — 3aKHMBI TS IOAKITIOUEHHST BEIXOHBIX TOKOB YCTaHOBKH (Iag, Ino, Ico)$

8 - coemuuurtens USB BcTpoeHHOro npeodpaszosarens unrepdeticos USB-4RS232;
9 — coequnutenn RS232 Berpoennoro mpeobdpazosatens USB-4RS232 wim RJ45 BerpoenHoro mpeobpaso-

Barens Ethernet-4RS232.

Pucynok 1.9 - Bun nuueBoit u 3aauei naneneit 6noka kommyrauuu «bK-3.1» monudpukanuu

«YIIY-MD321 (Buepromonurtop-3.1KM-3 C-XX-00-2-5)-120/0-0» (06e3 YHTII).
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brnox kommyranuu "BK-3.1" B ycranoBkax Momuduxamuu «YIIITY-MD21 (OHepromonuTop-

3.1KM-3 C-XX-XE-3-6-X)-0/0-XX-1/1-1» He ucmnomb3zyeTcs.

1.4.6 Ycunutenb Toka "YT-3.1"

B cocraB YcranoBku Bxoaat tpu ycunutens Toka "YT-3.1" (da3sr A, B u C).

AHaNoroBBIe CHUTHAIBI, 33Jat0IKe (OPMY M BEIIMYMHY BBIXOJHOTO TOKa, C BBIXOJOB T'eHEepaTopa
"Oueprodopma-3.19" nocrymnarot Ha BXObl yeunutenen Toka ¢a3 A, B, C cOOTBETCTBEHHO.

VYrpaBneHue NepeIroueHueM npeaenoB ycunuteneil Toka "YT-3.1" ocymecTBisieTcss KoMaH-
naMu oT reHeparopa "Oueprodopma-3.13" no muHe ynpasnenus. [lo komannam yrnpaBiaeHUs IPOUC-
XOJMT MEPEKITIOUEHHUE MO TNATa30HOB PAa0OThI YCHIUTEICH.

[Tonnrana3zoHbl BEIXOAHBIX TOKOB 1 HOMHHAJIbHBIE 3HAYEHUS TOKOB NMPUBEIECHHI B Tabmuie 1.14.

Tabmura 1.14.

IMopanana3onbl BLIXOAHBIX | HOMHHAIbHBIE 3HAYEHUS] TOKOB
TokoB "YT-3.1", A ycuauresei Toka "YT-3.1", A
10,02001-120,0 100
2,00401-10,99999 10
0,50101-2,19999 2,0
0,00001-0,54999 0,5

CereBoe nuranue ycunurened Toka "YT-3.1" ocymectBisercs uepe3 010k kommyranuu "BK-3.1"
Y TPAHCIIMPYETCS] HA COOTBETCTBYIONIME KaHaJbl ycuuTens Hanpsbkenus "YH-3.1".

Ha pucynxke 1.12 npencraBieH BUA JIUIEBON U 3aJHEN naHenu ycunutens Toka "YT-3.1"

1 — unaukarop Hanuuws nutanus "CETH"
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W
[@)

3 4

1 — coenquHMUTEND MIWHBI yIIpaBlieHus renepaTopa "DHeprodopma-3.13"; 2 — 3a)KUM BBIXOJHBIX TOKOB JI0
100 A; 3 — coequHHUTENM BBIXOAHBIX TOKOB 40 10 A; 4 — 3ayxuM BX0ogHBIX TOKOB 0..100 A;

5 — coenMHUTENH BXOAHOIO CUTHaja Toka (5 B max); 6 — coemuHuTeNs TUTaHUA (BXOIHOM);

7 — coemMHUTENb MUTaHus yCuuTens Hanpsokenus "YH-3.1"; 8 - 3axwum 3a3eMieHus

Pucynox 1.12 - Buj nunieBoii u 3anueit nanenu ycunurens toka "YT-3.1" (CA-3.1)

1.4.7 YevnuTtenb HanpsbkeHusa "YH-3.1"

Yeunurens Hanpsbxkenus "YH-3.1" coctout u3 tpex kananos (¢asel A, B u C), npexncrasisto-
X co0oil He3aBucuMble yewintenu HanpsbkeHus. Curnanst LIAIT ¢ BbIxog0B reneparopa "OHepro-
dbopma-3.13" mocTynaroT Ha BX0 bl ycrmTenend HanpsbkeHust A, B, C cooTBeTCTBEHHO. YTpaBiieHHE
MepEeKITII0oUeHEM TIpeieioB ycrmutens Hanpspkerus "YH-3.1" ocymecTsisieTcss KomaHgaMu OT OJi0ka
reHeparopa "Dueprodopma-3.12" mo mune ynpapnenus. [lo komangam yrnpaBiieHus] TPOUCXOAUT Tie-
PEKITIOUEHUE IO /IMAIa30HOB padboThl ycrmtened. [loaauana3onsl BRIXOHBIX HAMPSHKEHUH M HOMU-
HaJIbHbIE 3HAYEHUsI HANIPSKEHUH NpuBeAeHbI B Tabnuue 1.15.

Tabnuua 1.15
Moammanazonnl BbIXoAHbIX | HoMuHa/IbHbIE 3HAYEeHUS HANIPSIKEHU I
Hanpstkenuii "YH-3.1", B | ycuaureneii nanpsixenus '"YH-3.1", B

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

CereBoe nuTanue KaHanoB ycunutens HanpsbkeHus "YH-3.1" ocymectsisiercs uepe3 6J10K KOMMY-

tarmu "bK-3.1" u cootBercTByromnue ycunurenau toka "YT-3.1"
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Ha pucynke 1.13 npencrasnen Bua aunesoi nanenu "YH-3.1".
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WVOLTAGE AMPLIFIER VA-31
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A, B, C - naiMKaTOpbl HaJMYKsI MUTaHUS HA YCHIIUTEIIE HanpspkeHust o ¢azam A, B, C.

Pucynok 1.13 -Bun nuueBoit nanenu ycunurens Hanpsbkenus "YH-3.1"
Ha pucynke 1.14 npencrasien Bua 3anHeit nanenu "YH-3.1"
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1 — coemuHUTENb MWHBI YIpaBIeHUs (OT TeHeparopa « JHepropopma-3.19»);

2 — COCIMHUTENHN BBIXOJHBIX (ha3HbIX HANPSLKEHUN M HEUTpaly;

3 — coenunmTens BXonHoro curuana HanpspkeHus (Uyax — 5 B) daser A;

4 — coenunauTenb BxoaHoro curHana HanpsokeHus (Uyax — 5 B) dassr B;

5 — coenunuTens BXonHoro curHana HanpspkeHus (Uyax — 5 B) daser C;

6 — coequHUTENb MUTAHUS (Ga3sl A; 7 — coenuHUTENb MUTaHus (asbl B;

8 — coequnuTens uTaHus Gasel C; 9 — neprkarenu npenoxpaHuteneit gassl A;
10 — nepskatenu npeaoxpanutene ¢assl B;

11 — nepsxatenu npegoxpanurene ¢assl C;

12 — 3axuM 3a3eMIIeHUA

Pucynok 1.14 - Bun 3aaseii nanenu ycunutens Hanpspkenus "YH-3.1" (VA-3.1)

1.4.8 Katywkun TokoBble KT
B cocraB YcranoBku Moryt BxoauTh KanuOpoBanHble kartyiiku KT, npeanasnaueHHblie s 1mo-

BEPKU U PETYIUPOBKHU MPUOOPOB C TOKOM3MEPUTEIbHBIMU KIICLIAMU, a TAaKXK€ pa3bEMHBIX TpaHCOp-

MaTOpPOB TOKA.

Buumanue! He nonyckaercs nogasats or BK-3.1 Ha KT Tok GoJiee 10 A.
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Tabmuna 1.16 - Texanueckue xapakrepuctuku KT

HaumeHoBaHue Karymka TokoBas
XapaKTepPUCTUKH KT-3-10 | KT-3-20 | KT-3-100 KT-1-200 KT-1-300
AxTuBHOE compoTuBiieHne, OM, 0.1 0.2 0.5 0.17 0.26
He OoJiee
. —3
NunyktuBHOCTH, ['H - 107, 0.05 0.1 0.5 1.8 4.1
He OoJiee
g:%a(f’;;‘“"e PA3MEPEL, MM, 400x128x120  [450x248x150| 365x248x200 |415%260%200
HuameTtp cedeHus, MM, He OoJiee 10 12 50 51 73
YUucno BUTKOB KaTyIIKH 10 20 100 200 300
Bec, kr, He OoJiee 1,5 1,5 7,1 7,8 10,8

Ha pucynke 1.15 mpencraBnen Buj TpexdasHbix katymek Ha 10 wim 20 BuTkoB. KaTymku
KT-3-10 u KT-3-20 BbITIOSIHEHBI U3 TPOBO/Ia, CBUTOTO B KOJIBIIA.

Pucynoxk 1.15 - Bug katymek KT-3-10 u KT-3-20

Ha pucynke 1.16 npencrasien Bua Tpexdasznoit karymku Ha 100 ButkoB. Katymku KT-3-100

BBIIIOJIHCHBI U3 MIPOBOJAa, CBUTOI'O0 B BUJIC BOCBMCPOK U MMCIOT MOHMKCHHYIO MHAYKTUBHOCTD 3a CU€T

CIIELIMAIbHOM KOHCTPYKIIUH.

30




H®IIP.411722.007PD

Pucynok 1.16 - Bun tpexdasnoit karymku KT-3-100 (100 BuTKOB)

Ha pucynke 1.17 mpencraBiensl Bu oqHoda3HbIX Karymiek Ha 300 BUTKOB W NMPUCOCTHHHM-
tenbHbIe pa3mMepbl. KT-1-300 BeIMOTHEHBI U3 MPOBOA, CBUTOIO B BHJIE BOCBMEPOK U MMEIOT MOHH-
JKEHHYIO HHIYKTUBHOCTH 32 CU€T crienraibHON KOHCTpYKIMU. B karymkax KT-1-300 moxeT ucmoss-
30BaThCS MMPUHYIUTEIHLHOE OXJIAXKICHUE C TIOMOIIBIO 2-X YCTAHOBJICHHBIX B KOPIYCE BEHTHIIATOPOB.
DNEeKTpUYecKoe MUTAaHUE BEHTWIATOPOB MPOU3BOIUTCS OT CETH IEPEMEHHOTO TOKa 4Yepe3 CeTeBOM
amanTep (BXOIUT B KOMIUIEKT IMOCTaBKH). [IpuHyauTeNnbHOE OXJIaXKICHNE HEOOX0AMMO HCIIOIh30BaTh
npu JuTeNsHoM (Oonee 30 MuH.) paboTe IpH CHITe TOKA B Karyike 6ojee ot 5 10 10 A.

VY Karymexk uMeeTcsl BCTpOSHHasi CUCTeMa KOPPEeKIuH Kod(pduimeHTa MOITHOCTH C JBYMS 3Ha-
geausiMu eMkoctr: Cl u (C1 + C2). Ilpu NoakiIroYeHHH K KaTyIIKe TOKOBBIX TPaHC(HOPMATOPOB HA
HEMarHUTHBIX Kapkacax (kaTyuiek PoroBckoro) HeoOX0AMMO C MOMOIIBIO KIABHITHOTO MEPEKIIO-
yaTeNsl Ha TepeIHel nmanenu BKIIoUnTh eMKOCTh (C1 + C2). Ilpu moakimoueHnn K KaTymke TOKOU3-
MEPHUTENBHBIX KJICMEH ¢ MArHUTHBIM CEPICYHUKOM HEOOXOAUMO C IIOMOIIBIO KIABHITHOTO MEPEKITFO-

yaTelst Ha MepeIHel MaHeu BKIIOYUTh eMKOCTh Cl.
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32

280

70

83 max

Pucynok 1.17 - Bun ogHodasnoii karymku KT-1-300 1 nprucoe TMHATEBHBIE Pa3MEpBI.

1.4.9 BNOK NCTOYHUKOB UCNbITaTeNIbHbIX CUrHANOB NOCTOSAAHHOIO TOKa
1.4.9.1 Biok nocraBiseTcs TOIBKO IS COOTBETCTBYIOIICH MOTM(UKAIIMKA YCTAaHOBKH. B coctas

0JI0Ka BXOJAT TPU MPOTPAMMHUPYEMBIX HMITYJIECHBIX HCTOYHUKA MTUTAHUS TIOCTOSTHHOTO TOKa (Janee —

ncToyHuKM). CxemMa MOJKII0UeHUs] ICTOYHUKOB MPEICTaBICHa B MpuiokeHun A. /nama3oHsl 3aaa-

HUS U JIUCKPETHOCTH 3a/IaHUS BBIXOHBIX CUTHAJIOB IMIOCTOSTHHOTO TOKA MPUBEACHBI B Tabume 1.17.

Tabmuma 1.17

TOKa, B

HanmvenoBanune napamerpa| HomunaneHoe Jwnana3zon JucKpeTHOCTh Hcnonb3yemblit
BBIXO/JIHBIX CUTHAJIOB 3HauYEHHe YCTaHOBKU YCTaHOBKU VCTOYHUK NMUTAHUS
Cuta TOCTOSIHHOTO TOKa, A 12,5 ot 0,000 mo 12,500 0,001 AKMUII-1133-60-12,5
100 ot 10,0 no 100,0 0,1 AKUII-1133-6-100
Hanpspxenne noctossHHOrO 600 ot 000,0 mo 600,0 0.1 AKMUII-1133-600-1,25

HpHMeanHe. Tun ucmounuka Modicem UsMEHAMbCS U320mosumenem oes yxydmeﬂuﬂ mexHuve-
CKUX xapakmepucmuk 6 coomeenicnmeuu ¢ Moc)ud)ukauueﬁ YCmMaHO6KU.
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1.4.9.2 VictouHukM 00€ecrieynBaloT:

- YCTAHOBKY BBIXOJIHBIX CHUTHAJIOB IOCTOSIHHOTO TOKa B pexuM crtabuiuzanuu Toka (CC) miu
Hanpspkenust (CV) — o BeIOOPY omeparopa;

- 3aIUTY OT TIEPEHAIIPSDKEHUS, OT NIEPErPYy3KH 110 TOKY, OT MEPErpeBa u MeperotOCOBKY;

- 3BYKOBO€ IIPEIYNPEkKICHUE O CpaOdaThIBAHUN 3aAIUTHL;

- BO3MOXXHOCTh COXpAaHEHHS B MaMSTH 10 16 yCTAaHOBOK TOKa M HAIPsDKEHHS M IPOUIIS, yCTa-
HOBJICHHOTO TIepe/I BEIKIIIOUCHHEM;

- yIpaBJIeHHE C MEpeHEN MaHeNu [C IOMOIIbI0 KHOMOK (BBIOOP pekuma paboThl) U PEryisropa-
SHKOJIEpa;

- OJTHOBPEMEHHYIO HHIUKAINIO PEKUMOB paOOTHI M BEIXOIHBIX ITAPAMETPOB.

1.4.9.3 [luranue ucrouyHnKoB ocymiecTBisiercs ot cetu (100 + 240) B wactoroit 50/60 I'm.

1.4.9.4 Tlopsanox pabOThl C MICTOYHMKAMHU B aBTOHOMHOM peKHUMe 1oApoOHo onucaH B «lcrou-

Huku nutanuss AKUIL. PykoBoacTBO o 3kcmtyataun» (BXOAUT B KOMIUIEKT ITOCTaBKH).
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1.4.9.5 Ha pucynke 1.18 npencrasieH BuI nepeaHei TaHETI HCTOYHUKOB.
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1 — BBIKITIOYATENh CETEBOTO MMUTAHMS;

2 — UHJUKATOPHI paboYero COCTOSHUS NMaHeNb YIPaBJICHNUS,
3 — Bpalaromuiics peryusiTop - HKOJEp;

4 — MHJMKATOpP BKJIIOYCHUS BBIXOHOTO CUTHAIA;

5 — KHOTIKa BKITIOYEHSI/BBIKIFOUCHHS BRIXOAHOTO CHUTHAJIA;
6 — knonka «BBOJA/MEHIO»;

7 — xaonka «BbI3./COXP.»;

8 — xaonka «IIPE®./MY »;

9 — kaonka «A/Orp.I»;

10 — xaonka «B/Orp.Uy»;

11 — 4-pa3psagHbId HHIUKATOP TOKA;

12 — 4-pa3psaHblit THANKATOP HATIPSHKCHUS
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1.4.9.6 Bun 3aguux maneneir AKUII-1133-6-100 (tox) u AKUII-1133-600-1,25 (manpsoxeHue)

npeacTaBiaeH Ha pucyHke 1.19.
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AKUII-1 133-600-1,25/

1 — 3-KOHTaKTHas KOJIOJKA JUIs MOIKIoUeHUs nHTepgerica RS-485;

2 — pa3bem a1 noAknoueHus uarepdetica GPIB (B aTux o0pasiiax 0TCyTCTBYET);

3 — pa3beM IS aHAIOTOBOTO MPOTPAMMUPOBAHUS (HE UCTIONB3YETCS);

4 — pa3beM /sl CHHXPOHH3AIUHN HaNPSDKEHUS BEAYIIET0 U BEZJOMOT0 HCTOYHUKOB (HE HCITOIb3YeTCs );
5 — pa3beM Uit TOAKIIIOUYEHHS K Harpy3Ke BHEIIHEH KOMITCHCAITNH HATIPSDKCHHS;

6 — BBIXOJHBIE KIIEMMBIL;

7 — KJIeMMHas! KOJIOZIKA ITUTAOLLEN CETH.

Pucynoxk 1.19 - 3aguue nanenu uctounnkoB AKUII-1133
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1.4.10 YcTpOoMCTBO HaBeCKM cyeTYnKoB TpexdasHoe "YHC3"

YCcTpoiicTBO HABECKM CUETUYMKOB MPEIHA3HAUYCHO JJIsi 00ecredeHusi ObICTPOTO MOMKITIOYCHUS
CUETUMKOB Pa3HbIX THUIIOB K MOBEPOYHON YCTAHOBKE (CXeme) JJIsl IPOBEACHUS X IOBEPKU U PEry-
JIUPOBKH.

B 3aBucHMOCTH OT KOJIMYECTBA MOAKIIOYAEMbIX CYETUUKOB, YCTPONCTBO BBIIYCKAETCS B BapH-
aHTaXx MCIOTHEHHUS:

- "VHC3-1" nis 0THOTO cUeTYHKa,

- "VHC3-N" niist iByx 1 60j€€ CYETIMKOB.

I"aGapurtnsie pa3mepsl ycrpoiictea "YHC3-1" e 6osee, m — 0,5 x 0,5 x 0,85.

Macca YHC3 (ucnonuenne "YHC3-1") ne 6onee, kr — 10.

MaxkcumanbHoe pabouee Hanpspkenue — 380 B.

MakcumalibHbIN TOK Yepe3 KOHTaKThl Toka — 120 A.

YCTpoiCTBO BBINOJIHEHO B BHUJIE OTACIBHONW HACTOJIBHOW CTOMKH, MPEIHA3HAYCHHOW I pa3-
MEUIEHUS B 1a00PaTOPHBIX YCIOBUSIX.

[Topsinok Mcnosib30BaHUsL YCTPOICTB HABECKH CUETUMKOB MOJPOOHO omucaH B "YcCTpoicTBO

"Hasecku cuetumnkoB "YHC3" [TACITIOPT MC3.621.010 TIC"

Buemnuit Bua ycrpoiicrea YHC3-1 nmpuBenen Ha pucynke 1.20.

1 — ycrpoiicTBa Uil pUKCAUU CYETUYHKA, 2 — OJIOK MOJKIIOYEHHUS K YCTaHOBKE.

Pucynox 1.20 - YerpoiictBo « YHC3-1». Bua c3aau.
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1.4.11 YcTpouctBo choTocumnthbiBarowee YOC n NMNon

YerpoiictBo porocuntriBaromiee MC3.811.00111C (B panbHeitmem Y DC) BriltycKaeTcst B IBYX

MOAU(PHUKAIUAX U TPETHA3HAYCHO:

- Y®OC-O - 11 noBEepKU CUYETUYHKA FIEKTPOIHEPIHMH C ONTUYECKUM HUMITYJIbCHBIM BBIXOJOM
HEO00X0IMMO Ha CYETYHK yCTaHOBUTHh Y DPC M MOAKIIOUUTH €T0 K 4aCTOTHOMY BXOY «YDCx»
m3meputenasHoro [Ipubopa nnu BII-3.1;

- YOC-U ansg nmoBepKr MHAYKIIMOHHOTO CUETYMKA JIEKTPOIHEPrUu (C TUCKOM) HEOOXOAMMO
Ha CYeTUYUK ycTaHOBUTh YDC M MOJKIIOUUTH €ro K 4acTOTHOMY Bxoay «Y®C» uzmepu-
tenbHOTO [Iprbopa unu BII-3.1.

JUis TOBEpKH CYETYHMKA C DBJICKTPUUYECKUM HCIBITATENIbHBIM HMIYJIbCHBIM  BBIXOJIOM
HEO0OXO0JIMMO COEIMHUTH YAaCTOTHBIM BBIXOJ IPOBEPSIEMOr0 CYETUYMKA C YAaCTOTHBIM BXOJOM IyJbTa
¢dopmupoBanust uMnyiabcoB [IOUM u NOAKIIOYUTH 3TO YCTPOMCTBO K 4acTOTHOMY BXoay «YDC»

u3meputenbHoro [Ipubopa mnu BII-3.1.

1.4.12 Bnok kommyTauum HacTonbHbIN BKH-3.1

bnok nocrasnsercsa tonbko a1 Moaupukauuu «YIIITY-M321 C-(Onepromonutop 3.1KM
C-02-1XX-3-0-50)-120/100-580/600» (¢ YHTII). BKH-3.1 npegna3znaueH ajs MOIKIIOYECHHS K yCTa-
HOBKE IOBEPSEMBIX MPUOOPOB HACTOJIBHOIO MCIIOJIHEHUS MOCTOSIHHOTO U IiepeMeHHoro Toka. Coenu-
nutenu BKH-3.1 nyOnupyroT COOTBETCTBYIOIIME COCIWHHUTENN MEPEMEHHOTO TOKA M HAMPSIKCHUS,
PacroJIo’)KEHHBIMH Ha JIMLEBOM MaHenu Moayis 2 6imoka kommyranuu «bK-3.1(2)». Beixoapl ucrou-
HUKOB IMTOCTOSIHHOTO TOKa COE€IUHEHBI HEMOCPEACTBEHHO C COOTBETCTBYIOIIMMHU COeAUHUTENSIMU Ipc,
pacrnonoxeHHbiMu Ha anenu bKH-3.1

Buemnwnit Bung bBKH-3.1 npencraBnen na pucynke 1.21.

Pucynox 1.21 - BKH-3.1
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1.4.13 Npeobpas3oBaTtenb MHTepdenca USB-4RS232

[IpeobpazoBarens mHTepdeiica USB-4RS232 npennasnaden mis noakmodeHus k [1K mo
mmHe USB 10 getwipex ycrpoiictB ¢ mHTepdeiicom RS232. MuTepdeiicer RS-232 moamepkuBaroT
m00bIe CKOPOCTH OOMEHa, TOJJIEPKUBAEMBbIE OIEPAllMOHHONW cUcTeMou, B nuamazone oT 300
out/cex. 1o 1Mowut/cek. [IpeodpazoBarens uaTepderica USB-4RS232 (pucyHok 1.22) BEITIOJIIHEH B

BHJIE OTJIeTLHOTO OJ10Ka ¢ pazbeMoM USB pacnonoxeHHOM Ha Kadere.

Pucynox 1.22 - I[IpeobpasoBarens natepgerica USB-4RS232

[Topsimox ucmonp3oBanus mpeodpazoBarels moapooHo omucad B "[IpeobpazoBarens uHTEp-
¢etica USB-4RS232. ITactmopt. MC2.008.002 TIC".

BbK-3.1 umeer coequautenu RS232 Bcrpoennoro npeoodpazoarenss USB-4RS232 unu RJ45
BCTPOCHHOTO TipeoOpazoBateis Ethernet-4RS232
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1.4.14 MNpeobGpasoBatenb 2Ethernet-4RS232

[IpeobpazoBatens (pucynok 1.23) mpegHaszHaueH yisi mpeoOpa3oBaHusl WHTEPPEHCOB dIEK-
TPOHHBIX OJIOKOB, UCIIOJIb3YEMBIX ISl IOCTPOEHUSI aBTOMaTU3UPOBAHHBIX CUCTEM cOopa U 00paboTKu
naHHbIX. [IpeoOpa3zoBaTenlb OCYIIECTBIISIET B3aUMHOE JIIEKTPUYECKOE MpeoOpa3oBaHWE CHTHAIOB
cnenyromux uHTEpPeiicoB: RS-232, Ethernet.

[Topsinox ucnonp3zoBanus npeoodpazonaresns noapoOHo onucad B HOLP.411914.025I1C.

BbK-3.1 umeer coemunutenu RS232 Bctpoennoro mpeobpazosarens USB-4RS232 wim RJ45

BCTpoeHHOTO npeodpazoBatens Ethernet-4RS232.

Pucynoxk 1.23 - IIpeoGpazoBarens

1.4.15 Bbluncnutenb norpewHoctu BI-3.1

[Ipu ucnoab30BaHUM COBMECTHO C 3TaJoHHbIMU CH, mMeronmmu UMIynbCcHbIN Bbixoa (DHep-
romoHuTop), BII-3.1 o6ecneunBaror onpenenenue norpemrHoctd CH ¢ UMITyJIbCHBIM BBIXOJI0M (B T.4.
CUETYMKHU DJIEKTPOIHEPruu) MyTEM CPAaBHEHHSI YaCTOThI BBIXOJHOTO curHajia ucciexyemoro CU c
4acTOTOM BBIXOJHOIO cUrHalia 3TaloHHOro CU ¢ y4eToM 1ieHbl UMITYJIbCOB.

Omnpenenenre oTHOCUTENIbHOM norpenrHoctd CH mpou3BoauTest B COOTBETCTBUHU € (GOpMYIIOit

0 = [(N— N»7)/N>1]-100 %,

rjae:

Nor - pacdeTHOE YHCIIO BBIXOJHBIX UMMYILCOB ATasioHHOTO CHU, KOTOpOE NOomKHO (hopMHpO-
BaThCA MPU HyJIEBON norpemHocTy ucciexyemoro CU 3a Bpemst uamMepeHus tysm;

N - 9nco BBIXOJHBIX UMITYJIbCOB Hccienyemoro CH, noctynusmux Ha Bxoa "Fpx'" 3a Bpems
tsm = (l/fz) Ky (C),
rjae:

f, — yacrora ciegoBaHMs BBIXOJHBIX MMITYJIbCOB uccienyemoro CHU, ' (mojarorcs Ha BXOA

"Fpx" nnu Ha Bxox "YO®C" BII-3.1);
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K - xoaddunment neneHust yactoTsl f; (3aaBaeMoe YMCIIO TIEPUOJOB BBIXOJIHBIX UMITYIIECOB
ucciexyemoro CU, popmupyromux "okHO m3mMepeHus").

3nadenust Nyt 1 N MOTYT OBITh 33/IaHBI B AUarna3oHe oT 1 10 232 (ot 1 mo 4294967296).

[Ipu nmpoBepke OTCYTCTBUS CaMOXO0/ia U IPU MPOBePKe MOPOra YyBCTBUTEIbHOCTH CUETUH-
KOB JICKTPHYCCKOW SHEPTUU C MOMOIIBIO MPUOOPOB padoTaromux ¢ ynpasieHueMm oT [1K, momKkHbBI
OBITh 3aJ]aHbI HyJIeBbIe 3HaUeHUsI Nor 1 N (B 9THX peXHMax Ha dKpaHe OyIeT 0ToOpakaThbCs TOJIBKO
KOJIMYECTBO MMITYJILCOB, TIOJJaHHBIX Ha BXoA [Ipubopa "Fpx" 3a BpeMs mpoBepku).

®opmyIbl, UCIOIb3yEMbIE ISl BHIYMCIEHUS MOIPEHIHOCTENH CYETUYMKOB aKTUBHOM 3JEKTpUYe-
CKOM 3HEPIruH, MPUBEICHBI B MPUIIOKEHHUH b.

Yacrotasie Bxoabl "Fpx" u "F(p)px" IlpubopoB obOecreynBarOT MPHUEM CHTHAJIOB, MPEICTaB-
JSIOMKX COOOM TOCIIEI0BATEIIEHOCTh UMITYJIBCOB HAIIPSDKEHUS TOJIOKHUTEIHHOHN MOJIIPHOCTH C YPOB-
HEM Jiorudeckoro Hyss He Oosee 0,8 B u ypoBHeM jorudeckoit enuHMIIBI B Auama3oHe ot 3 g0 15 B
WJIM TIPUEM CHTHAJIOB C BBIXOJIOB THITA "OTKPBITHIA KOJUIEKTOP". BBIOOP peknma paboThl BXOJIOB IPO-
M3BOAMTCS TP TporpaMmmupoBannu [Ipubopos.

Bxoanoe conporuBnenue: ne meHee 5 kOm. Bun JlunieBoii manenu BII-3.1 npencrasnen Ha pu-

cynke 1.24.

1

NS}
%)
[EN
|
N
1

1 - uHAUKAaTOp UMITYTILCOB Ha BXxoze " Fp(Bx)»;2 — coequuurens «Fp(BX)» A4 HOAKIIOUEHHS K YaCTOTHOMY BBIXOJY 3Ta-
nonaoro CH (OHepromonutop); 3 — OykBeHHO-IM(pOoBO# nuctuiei; 4 — kHonka «COpoc.»; 5 — MOpT A1t MOJKITIOYEHUS K
ceru Ethernet; 6 — coenuHuTeNs IMTaHUS; 7 — COSMUHUTEND JUIsl ToAKIoueHust Y PC; 8 — HHIUKATOp UMITYJIECOB Ha BXO-
ne "Fpx"; 9 - coemMHUTENH IS TOIKITIOYESHHUS YaCTOTHOTO BBIX0/Ia TIOBEPSIEMOr0 YCTPONCTBA (CUETYMKA AIIEKTPOIHEPTHH)

Pucynox 1.24 - Jlunesas nanens BII-3.1
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1.4.16 TpaHcopmaTopbl TOKa pasgenutenbHbie TpexdasHoie TTP-3.100

TTP-3.100 nmpenHa3HaueHsbl AJ1s ralbBaHUUECKON M30JISLUU Liened Toka 0HO(Ga3HbIX U TPEX-
(a3HbIX CUETYMKOB JIEKTPUUECKON SHEPTUU MPSIMOTO BKIIIOUEHUS OT IeNeil TOKa MOBEPOYHBIX MHO-

roMecTHbIX ycTaHOBOK. [lopsinok npumenenus ykazan B HOLIP.411914.018PO3.

1.4.17 TpaHccopmaTopbl HanpsikeHust usonupyrowme THU-1
THU-1 npenHa3HaueHsl Uil rajlbBaHUUECKON M30JIALNUU Lienel ToKa 0JHO(a3HbIX CUETUUKOB
AIIEKTPUYECKOM PHEPTHM NPSIMOTO BKJIIOUEHHUS OT Ielei TOKa MOBEPOUYHBIX MHOTOMECTHBIX YCTaHO-

BoK. Bun JIuneoit manenu THU-1 npencraBnen Ha pucynke 1.25.

Pucynoxk 1.25 - JlunieBas nanens tpancpopmaropa THU-1

Ha 3anHeil nanenu pacnosioKeHbl COCTUHUTENN:

Usx — g nogauun HanpspxeHus 10 300 B ot BK-3.1 na nepsuunyto oomorky THU-1;

Ui «OHEproMoOHUTOP» — JUIsl MOAKIIOUEHHUS IEPBOM BTOPUYHONU 0OMOTKH K TasioHHOMY CU;
U; — g noAkItoueHus: NepBoi BTOPUYHON OOMOTKH K niepBoMy noBepoyHoMy mecty YHC3;
U,...Un — u1g noAKIIIOYEHUS n-il BTOPUYHON OOMOTKH K n-My noBepoyHomy mecty YHC3.

Brixoawl Ujsu Uj coennHeHbl napajuienbHo.
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1.5 Mapkupoeka u ninombuposaHue

1.5.1 MapkupoBka nsgenus

Ha mapkupoBOo4HOM MIaHKe, MPUKPEIJIEHHON K KOpIycy reHeparopa JDHerodopma-3.19 wu3

KOMILICKTA YCTAHOBKH, HAHCCCHBI:

¢ HAMMCHOBAHHUC NPCANPUATUA-UITOTOBUTECIIA, TOBapHBII\/II 3HAK NpCANpUATUA-U3TOTOBUTCIIA,

® yCIIOBHOE 0003HAaYEHHE MOIU(PHUKAIIUN Y CTAaHOBKH;

¢ BH/J U HOMHUHAJIBHOC HAIIPAKCHUC ITUTAHUA;

e 1300pa)keHUE 3HaKa YTBEP)KACHUS TUIA;

® M300paXeHNE 3HAKa COOTBETCTBHS;

® 3aBOJICKOM HOMEp Y CTAaHOBKH II0 CHCTEME HYMEpALUH MPEANPHUITUA-U3TOTOBUTEINS;

® JaTa U3TOTOBJICHUS (MECSI U TO).

1.5.2 MapkupoBKa TpaHCNOPTHOMN Tapbl

Ha OokoBy10 M TOpLEBYIO CTEHKH SILIUMKAa TPAHCIOPTHOM Tapbl HAHECEHbl MAHUITYJISIIUOHHBIE

3raku o ['OCT 14192-96 "Xpynkoe Octopoxno", "bepeus ot Biaru" u Bepx".

1.5.3 NMnom6upoBaHune

[Tnomba ycTaHaBIMBaeTCs B THE3/I0 KPETISKHOTO BUHTA Ha 3aHEH aHe I Y CTAHOBOK.
[InomOupoBanue YCTaHOBOK MOCJE BCKPBITHS U PEMOHTa MOTYT IIPOBOJIUTH TOJIBKO CIEIHAJIb-

HO YIIOJTHOMOYCHHBIC OpTraHU3alliuy 1 JIU1A.
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2 UCMNMOJIb3OBAHUE MO HASHAYEHMUIO

2.1 AkcnnyamayuoHHbIe o2paHUYeHUs

2.1.1 Ecnu YcraHoBKa BHECEHa B MOMEIIEHHUE MOCIE MPpeObIBaHUS CHAPYKU IIPU TEMIlepaTrype
OKpYyXarolen cpeapl Hike MuHyc 5 °C, To OHa JI0/KHA OBITh BBIJIEpP)KaHA B HOPMAJIBHBIX YCIIOBHUSAX B
BBIKJIFOYEHHOM COCTOSIHUM HE MeHee 4 4.

Buumanue! [Ipu nomaganuu BOJBI WIIM MHBIX KUIKOCTEH BHYTPh KOpITyca JIFOOOTO OJI0Ka Mc-
[10JIb30BaHKHE Y CTAaHOBOK HE JIOITyCKAETCS.

Buumanue! He nonmyckaercs BK/IOYaTh YCHIIMTEIU TOKa 0€3 HArpy3kKd B BBIXOJHBIX TOKOBBIX
uensx (Lenu ToKa JOJKHBI ObITh 3aMKHYThI UJIM Yepe3 MoBepseMblid npubop, uinu karymky KT, nmm
MIEPEMBIUKY).

2.1.2 MomHOCTh Harpy3ku YCWJINATENIEH HANpPsHKEHUS UM TOKA HE JOJKHA MPEBBIATh 3HAYEHUH,
JOTTYCKaeMBbIX JJIsl JaHHON MOU(UKaIMKY YCTaHOBKH.

KoHTposb MOIITHOCTH HAarpy3ku yCHUJIMTENEH T0IYCKaeTCss MPOU3BOIUTH KOCBEHHBIM METOJIOM:

e Uil YCWJINTENEH TOKA - IyTEM HM3MEPEHMS HANpsOKEHUS Ha BBIXOJHBIX KJIE€MMax yCH-
JUTENEeH TOKa MPU 3HAYEHUSAX CHUJIbI TOKA, ONPEJENSIeMbIX 110 MOKa3aHUSIM 3TaJIOHHOIO
CH, ucrnonb3zyemMoro B cOCTaBe yCTAHOBKHU;

e JUIsl yCWIMTENEH HANPSDKEHUsI — MyTeM M3MEPEHMS CUJIbl TOKa B (pa3ax ImpH 3HAUEHHUAX
HaIpsDKEHUs], ONpeieasieMbIX MO0 MoKazaHusaM 3tagoHHoro CHU, ucnolsib3yemMoro B co-

CTaBe€ YCTaHOBKH.

2.2 [lo02omoeka u3oesniusi K ucrnosib308aHuUro

2.2.1 TpeboBaHusa 6e3onacHOCTU
[Ipu pabGote ¢ YcTaHoBKaMu HEOOX0IUMO COOII0AATh TpeOOBaHMs OE30MIaCHOCTH, YCTAaHOBJIEH-

Hele «[IpaBritaMu OXpaHbl TpyZa MPU IKCILTyaTaIlUU SIEKTPOYCTAHOBOKY.

[To crioco0y 3amuThl YenoBeKa OT MOPAKECHUS IJIEKTPUIESCKAM TOKOM Y CTAaHOBKA OTHOCHUTCS K
obopynoBanuio kiacca I.

VYcranoBka cootBeTcTBYeT TpeboBanusM, ycrtanoBiaeHHBIM ['OCT 12.2.091 nmns snextpude-

CKOTr'0 000pyI0BaHUs, Y KOTOPOTO:
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- KaTeropus U30JIALMYU - OCHOBHAS;
- kareropus nsmepenuu III;
- CTENIEHb 3arpsI3HEHUS OKpYXKaroeu cpeasl —1.

Crenens 3ammtsl 0000uek [P20 mo TOCT 14254.

"BHUMAHME! Ilepen no00bIM MOAKITIOUYEHUEM 32KMM 3aIMTHOTO 3a3eMJICHUs mpubopa

JIOJDKEH OBITHh TOACOECAVHEH K BHEIITHEHA 3aIIUTHON CUCTEME 3a3€MIICHUS.

2.2.2 PacnakoBbiBaHue YCcTaHOBOK

[Tocne u3BneyeHust YCTaHOBOK U3 YHAKOBKH IPOBOJSAT HAPYXKHBIM OCMOTp, yOEXKIar0TCs B OT-
CYTCTBUU MEXaHUYECKUX IMOBPEXKICHUHN, IPOBEPSIIOT HATMYKE MJIOMO NPEAIPUITHS-U3TOTOBUTEIIS.

[IpoBepsAIOT KOMIUIEKTHOCTh Y CTAaHOBOK B COOTBETCTBUM € Tabnuuei 4.1 @O.

2.2.3 MoHTax Ha MecTe 3Kcnnyatauum

PexoMenayercsi MyCKO-HAJIAAKY YCTAHOBOK NMPOU3BOAMTH HA MeCTe IKCILIYyaTalMu ¢ IPH-

BJICYEHHEM NpeAcTaBUTe el NPOU3BOIUTES.

2.2.3.1 CxeMbl coeTuHEHUI OJIOKOB M YCTPONCTB, BXOSIIMX B COCTaB YCTAHOBKH, MPECTaB-
JICHBI B IPWIOKEHUU A.

2.2.3.2 Ilpu ucnonszoBanuu YHC3 ¢ K0IM4eCTBOM MOBEPOYHBIX MECT JUISl AIEKTPOCUETUH-
KOB Ha Kaxxjoe mecto ycraHaBnuaercs BII-3.1, YOC. TTP-3.100 u THU-1 ycranaBnuBaroTcs B co-
OTBETCTBHUHU C MOJIU(DUKALINENH YCTAHOBKH.

2.2.3.3 KT Bxuiouaercs B 1enb Toka, nocrynatomiero ot bK-3.1 (ot ¥YT-3.1 unu YHTII), ye-

€3 COOTBETCTBYIOIINE COCTMHUTENH, pacoJiokeHHbIe Ha maHenu KT.

2.2.4 Bknro4yeHue YcTaHOBOK

Buumanue! B nemsx 6e3omacHOCTH MOJKIItoUeHHE (OTKIIOYEHUE) MOBEPSEMOro mpuodopa pe-
KOMEH/IYEeTCSl POU3BOANTH MIPH BBHIKJIIFOUCHHOM NMUTAaHUHW YCHIIMTENICH TOKa U HampsukeHus. [loakio-
yeHue (OTKIIOYCHHE) K M3MEPUTEIBHBIM IIETSM JIOHKHO MPOU3BOIUTHCS B COOTBETCTBUU C JCHCT-
BYIOIIIMMU MPaBUIaMU 3J1EKTPOOE30MacHOCTH.

YcTaHOBKa MMEET YeThIPE KIEMMBI JIJIsl TIOJIKIIt0OUeHUs K nersiM ¢a3ubix Hanpsbkenui (Ua, Ub,
Uc,Un) u mecTs KIeMM IS MOJKII0UeHus K mensM ¢a3aeix TokoB (Ia, Ib, Ic, Ia*, Ib*, Ic*), pacmo-
JO)KeHHBIX Ha Omoke kommyTtanuu «bK-3.1». llenu Toka ranpBaHWYECKH pa3BsSI3aHbI MEXKIY COOOM.
[lern HampsiKEHUsT BBIMOJHEHB CHMMETPUYHO M HMMEIOT OOy TOuKy (HewTpans). Heobxommmo
CIIEUTH 32 TEM, YTOObI COETUHEHUS ObUIM MPABWIBHO M HAJEKHO 3aKpEIUIEHbl BO M30exaHue nepe-
rpeBa MECT KOHTaKTa M BO3paCTaHUs MEPEXOJHOI0 COMPOTUBIICHUS.

Jliia obecrieueHus: pabOTOCIIOCOOHOCTH YCTaHOBKM Ipu MoBepke U perynupoBke CU ¢ makcu-

MaJIbHBIM TOKOM Oostee 80 A HEOOXOMUMO:
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— TOJKJIIOUYEHHE TOKOBBIX Iieneil 3TanoHHoro u nosepsiemoro CH npou3BoauTs IpoBOJI-
HUKaMHU W3 KOMIUIEKTa MMOCTaBKM MUHUMAIBHO BO3MOKHOW JJIMHBI M C CEYCHHEM 25
MM’
— TOKOBBIE MPOBOTHUKHU 0HOU (a3el oT "BK-3.1" xkenaTeapHO pacronoXuTh PSIAOM (s
YMEHBIIIEHUS TTApa3UTHON HHIYKTUBHOCTH).
Bxurouenue Y cTaHOBKHM NPOU3BOST B CIIEAYIOIIEH MTOCIE0BATEIbHOCTH:
B IPOM3BECTH BCE MEXKOJIOUHbIE COEIMHEHUS B COOTBETCTBUU C MIPUIIOKEHUEM A;
mkHonkoi "ITYCK", pacnionoxeHHoi Ha nuiieBoi nanenu 61oka kommyranuu "BK-3.1" (pu ero
HaJIM41K ), TOJaTh MUTaHUE Ha TeHepaTop-cuHTe3aTop "DHeprodopma-3.13", mpudop IeKTpOu3MepH-
TEJbHBIN 3TaJIOHHBIN MHOTO(PYHKIIMOHANBHBIN "DHepromonutop-3.1KM";
mkHonkamu "daza A", "¢daza B", "¢aza C", pacnosiokeHHbBIMH Ha JUIEBON MaHETU OJI0Ka KOM-
myrauuu "BK-3.1" nonaTe nuTtaHue Ha yCHJIMTENW TOKA U HampsbkeHus. B yctaHoBke Moaudukanuu
«...(Ouepromonutop 3.1KM-3 X-XX-XE...)» npu padore ¢ DnTA-cuerunkom Ha ycunutenn YH-3.1

n YT-3.1 nutanue nomaBaTh HE CIEIYET.

Buumanue! [locie BbINONHEHUs BbBINIEYKA3aHHBIX ONEpaluil MO BKIIOYEHUIO YCTaHOBKHU
He JI0IyCKAeTCs 3allyCKaTh T€HEPALUI0 BBIXOAHBIX CUTHAJIOB JI0 UCTEYEHUS BPEMEHU YCTaHOBJICHUS

pabouyero pexuma (30 = 1) mMuH.

[Ipu BkIIIOYEHUH TUTaHUS Y CTAaHOBKHM IIPOM3BOJUTCS CAMOTECTUPOBAHUE U HayallbHAs MHUIINA-
Ju3amys reHepaTopa-cuHTezaropa "OHeprodopma, mpubdopa IMEKTPOUIMEPHUTEIBHOTO ITATIOHHOTO
MHOTO(YHKIIMOHaIbHOTO "DHepromonutop", BII-3.1.

[Tocne 3aBepmienns nannuanu3anuu Ha JKKW naaunmpyrorces:

e vy "DHeproMmoHuTOpa" TOBApPHBIN 3HAK, HAMMEHOBaHUE M3rotoBuTess, Tun [Ipubopa u
BepcuUs MOAUPUKALINH;
e yreHeparopa "DHeprodopma riIaBHOE MEHIO;

e vy BII-3.1 rmaBHO€ MeHIO.

2.3 Ucnonb3oeaHue u3denus

YcTaHoBKa MOXKeT paboTaTh B ABYX peKUMax:

mrpu ynpasiaeHuu ¢ [IK nmo unrepdeiicam RS-232/USB/Ethernet ¢ momolp0 NporpaMMHOTO
ob6ecrieuenust (I10) «Oueprodopmar, «Iuepropopma YIIITY», «KKAJIMBPOBKA I'EHEPATOPAY,
«E-MeterTesty;

mB aBTOHOMHOM pPEKUME P YIPABJIECHUU C UCIIOJb30BaHUEM KIIABUATYP U rpapuuecKuX Kui-

KokpucTtammuiyeckux unaukatopoB (JKKUM), pacrnonoxeHHbIX Ha JIMLIEBBIX MAHEISAX NPUOOPOB «IHEp-
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TOMOHUTOPY, «Heprodopmay, [ITHU-MJL.
B ciywyae xomrmuiekTanuu ycTaHOBKH mpuOopomM DHepromoHuTo-61850 padboTa B aBTOHOMHOM

peXHMeE HE IPETyCMOTpPEHA.

2.3.1 YnpaBneHue YctaHoBkou ot K

[Ipu ynpasnenun Ycrtanoskoil ot IIK neob6xonumo ycranoButh Ha 1K nmporpammer «Hepro-
dbopma» u «ueprodopma YIIIIY». [Iporpammsl paboTaroT moa oneparMoHHBIMH cHUcTeMamMu MS
Windows 7, 8, 10 (32-x u 64-x pa3psigHas apxXuTeKTypa) (oneparioHHas cucTeMa J0JDKHa o0ecredn-
BaTh TMOJJICPIKKY KHPUILTHIIB).

Jlnst paboTHI TIPOTPaMMBI PEKOMEH TyeTCsI ICTIOJIb30BaTh KOMITBIOTED CIICAYIOIIEH KOH(HUTypa-
107078

m 1poreccop 1500 MI'y mm Gosiee MOIITHBIH,

m e menee 210 O3V,

m He meHee 30 ['0 AMCKOBOTrO MPOCTPAHCTBA ISl yCTAHOBKH IIPOTPAMMBI,

® BHJICOAJANTED C MOACPKKON paszpenieHust He MmeHee 1024x768,

m Juciiei e menee 177;

® MBI C KOJIECUKOM,

m Ethernet-kommyraTop.

Jlst 6onee koMmpOpPTHOM pabOTH PEKOMEHIYETCsl 00JIe€€ MOITHBIN KOMIIBIOTED.

Jst ynpasnenust YcranoBkoi ¢ momotnbio [0 HeoOxommmo monkmounth kK mopty USB
(Ethernet) komnerorepa USB (Ethernet) mopt bBK-3.1, a pazsembr RS-232 npubopoB «HepromoHu-
Top» U «IHepropopma-3.19», pacoiokeHHbIE Ha 3aJHUX MaHemsx npudopos, k BK-3.1 (uum k npe-
obpazoatemo 2Ethernet-4RS232). B I[Ipubope «9HEproMoHUTOP» HEOOXOAMMO BBIOPATH CKOPOCTH
nepeaadn u BOUTH B pexkuM oOmeHa o RS-232 (cm. PD). I'eneparop «Oueprodopma» u BII-3.1 aB-
TOMAaTHYECKH TIEPEXOIAT B PEXKUM YIpPaBICHHS OT KOMIbioTepa npu noaxiroueHnu Kk [1K u 3amycke
nporpammel «Heprodopma YIIITY».

[Tocne noaxmouenus k [1K yepes 110 «Ouepropopma YIIITY» na XKKU unpunupyrorcs:

e y "Duepromonurtopa" — «O0Men mo RS-232 ;
e yreneparopa "Duepropopma’ — «O6men mo RS-232»;
e yBII-3.1 - KOIMYeCTBO NPUHATHIX UMITYJIBCOB U ITOIPEMIHOCTb.
[Iporpamma “Oneprodopma YIIIIY” 3amyckaer pexum onpeaeaeHus NOrpeuHoCTy, 3a1aBas
BpeMsl OTIpE/ICIICHUsI 3HAYCHUS TIOTPEITHOCTH (Yepe3 YHCII0O UMITYJIbCOB OT moBepsiemoro CH) u pac-
YETHOE YHCJIO STATIOHHBIX UMITYJIbCOB (KOJHMYECTBO MMITYJIHCOB, KOTOPOE JOJDKHO OBITH IOJIYYEHO 32

3TO BpeMs oT TasioHHoro CHU npu HyneBoM 3Hau€HUH NorpeuHocty nosepsemoro CH).
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[Ipu 3TOM 3amyckaercst CUET UMITYJIbCOB, U Ha JIUCIUIEE OTOOpaXkaeTcsl TEKyllee 3HayeHue Io-
IPEIIHOCTH U TEKYIllee 3HaUeHHEe KOJIMYECTBA UMITYJIbCOB, MOCTYMHUBIIMX OT 3TAJIOHHOTO U MOBEPSIEMOTO
CH.

[Tocne onpenenenus norpemrHoctr CU (3aBepiieHus c4éTa UMITYJIHCOB) 3HAYEHHE MOTPEITHOCTH T10-
BepeHHOro CY 1 KOJIM4ecTBO NPUHATHIX UMITYJILCOB OTOOpaXkaeTcsl Ha SKpaHe npuodopa.

[Tepesamnyck cu€Ta UMIyIbCOB ocymecTBisieTca koMmanaou ot [TK.

BeIxon 3 pexxnma onpeneneHus MorpelHoOCTH BBIIOJHAETCs o koManae oT 11K.

[Ipy HeoO6X0AMMOCTH MOKHO mepesanycTuTh padoty BII-3.1 HaxaTtuem u ynepxaHuem (He
MeHee 5 ¢) KHonkHu «COpocy.

[Topsinox padotel ¢ 11O moapoOHO omMcaH B COOTBETCTBYIOIIUX PyKOBOACTBAaX MOJIb30BATENS
I10.

Jljig ¥cTIbITaHUSI CYETYUKOB BJIEKTPOIHEPTUU, UMEIOUINX UCIBITATEIbHOE UMITYJIBCHOE YCT-

POMCTBO, CIIEYET IPOU3BECTH HACTPOMKY IIPHUEMA UMITYJIBCOB YCTAHOBKOM.

Hacrtpoiika YO C-I

YcranoBure GorocunthiBatoniee ycTpoictBo YPC-D HapoOTUB ONTUYECKOIO UCTIBITATENLHOTO
BbIX0Ja (cBeroauosa) nosepsiemoro CU (cueruunka). Pyukoit "Ilopor" no6eiitech Toro, 4ToObl CBETO-
muoa Y®C-3 murain B TakT cBeroanoxy CU.

Hacrpoiika YOC-U

Ycranosure pyuky "[lopor" ¢gorocuntsiBatomero ycrpoiictea Y®C-U B kpaiiHee moioxeHue
IIPOTUB YaCOBOM CTPEIKH (3TO MOJI0KEHUE PYUKU COOTBETCTBYET MUHUMAJIBHON UyBCTBUTEIILHOCTH).

3akpenure YPC-U Ha MHAYKIMOHHOM CYETYMKE TaK, 4TOOBI JIyd CBETOMO/IA [I0Ta1ajil Ha Bpa-
matomuiics nuck. Ceeroauon "Padora" YOC-U nomkeH moracHyTh U BCOBIXHYTH TOJIBKO TIPH TIPO-
XOXKJIEHUU 4YepHOM MeTKU aucka cuertdnka. B YOC-U mmeercss aBTOMaTthyeckasl MOJACTPOMKA MO/
YPOBEHBb OCBEIICHHOCTH, IMOSTOMY CBETOJMOJ] MOXET MOTacHyTh He cpa3y, a uepe3 2040 c. Ecim
CBETOJIMO/I HE TaCHET, HEMHOTO noBepHUTE pyuKy "[lopor" mo gacoBoi cTpenke.

II®PU B HacTpolKax HE HYXAAETCs, OJTHAKO HEOOXOIUMO YOEIUTHCS B MPOXOKICHUU UMITYIIb-
COB 10 MHUTaHHUIO cBeToanoaa I1DU.

Jlnst moBepku CU TIKD ¢ peructpamueit cirydaitHbIX COOBITHN U (PIIMKepa cleayeT Ha YCTaHOBKE
Moupukauu «-K» He 6osee, yem 3a 1 yac 10 Havaga MOBEPKH, BBHITIOJHUTH CAMOKAJIMOPOBKY yCTa-

HOBKH 110 HanpspkeHuto B cootBeTctBuM ¢ PIT 10 «Kanubposka rerneparopa» (EfCalibr).

2.3.2 PaboTa YcTaHOBKU B aBTOHOMHOM peXxume

[Ipu pabore ¢ YcTaHOBKON B aBTOHOMHOM PEXHUME YIPABJIEHUE OCYIIECTBISAETCS C MOMOUIBIO

KJIaBHATyp U JAWCIUIEEB, PACIOJIOKEHHBIX Ha JIMIEBBIX IAHENAX MPUOOPOB «IHEPTOMOHUTOPY,

«Queprodopmay, «IITTHU-MJI» u « YHTII».
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[Topsinox pabotel ¢ mpudopamu "DHepromonutop" u «IITHU-MJI» B aBTOHOMHOM pexHMe
mopoOHO onurcaH B ux "PykoBojacTBe Mo AKcIuTyaTauu .

[Topsimox paGoTsl ¢ 6JJ0KOM MCTOYHUKOB MOCTOSIHHOTO Toka «YHTII» monpobno omwmcan B py-
KOBOJICTBE T10 3KCILTyaTallid UICTOYHUKOB, MIOCTABIISIEMBIM B KOMIUIEKTE C HUMHU.

[Topsinox paboTsl ¢ mpudbopoM "DHeprodopma-3.19" B aBTOHOMHOM pEKUME OMKCAH JaJIee.

Jlnst moBepku CHU TIKD ¢ peructparueit cirydaitHpIX COOBITHN U (PIIMKEpA CIIEAyeT Ha YCTAHOBKE
Moupukanuu «-K» He 6osee, yem 3a 1 yac 10 Havasga MOBEPKH, BBHITIOJHUTH CAMOKAJIMOPOBKY yCTa-

HOBKH 110 HanpspkeHuto B cootBeTcTBuM ¢ PII 10 «Kamubposka reneparopa» (EfCalibr).

2.3.2.1 UHTepheitic onepaTopa reHepaTopa-cuHTe3aTopa «dHeprocopma»

Nutepdeiic onepatopa reneparopa "DHeprodopma-3.13" (manee reneparop) coctout u3 18-
KHOIIOYHOM MJIEHOYHOW KJIaBUATYpbl U Irpaduueckoro xuakokpucramuindeckoro uaaukaropa (QKKN)
pasmepoM 240 (mupuHa) X 128 (BpIcOTa) TUKCEINEH, PaCloJIOKEHHBIX Ha MEepeIHEH MaHeu reHepaTo-
pa, KOTopble IpeHa3HaYeHbl JJIs BbIOOpA PeKUMOB pabOThl T€HEepaTopa, a TaKkKe MPOCMOTpa U MO-
IU(pUKAUU TapaMeTpOB FEHEPUPYEMOTO CUTHAA.

B tabnune 2.1 ykazaHo Ha3HAYCHHUE KJIABUII, PACTIOJIOKEHHBIX HA JIUIIEBOW MTaHEIH.

Tabnuma 2.1
Kiasuma Boinosinsemast pyHkuus
0...9 Brog mrdpoBeIX 3HaUE€HNN aKTHBHOTO TOJIA.
0 BBoj oTpuniatensHbIX 3HaYeHUH akTUBHOTO MO, [lepexon B pexkuM BBOAA APOOHOM
YaCTH 3HAUYEHMs aKTMBHOTO I0JIs1 (€CIIM aKTHBHOE 10JIE UMEET APOOHYIO YacTh).
YA HaBuranus no meH:o (BbIOOp TOr0 WIM MHOTO MYHKTA MEHIO).
VYBenuueHue/yMeHbIlIEHUE 3HAYEHUsI aKTUBHOrO mosis. Beibop onHoro w3 mosieit

N CTPOKH COCTOSIHHSI, HAXOISIIENCS] B aKTUBHOM COCTOSTHUU.
AxTuBanys BbIOPAaHHOTO MMyHKTA TEKYLIEr0 MEHIO WJIK CTPOKHU COCTOSIHUS (TIepexo/]

ENT [BO BUIOKEHHOE MeHIO 1100 0TOOpaKEHUE COOTBETCTBYIOLIETO OKHA HACTPOMKH Ia-
pameTpoB). Beixoa M3 TEKylIero OKHa HAaCTPOMKU MapaMEeTpOB B BBILIEJIEXkKAIIEe
MEHIO C COXPAHEHHEM U3MEHEHHBIX 3HAYCHUI 11apaMeTPOB.

ESC BosBpar B Bblllenexaiiee MEHIO 0€3 COXpaHEHHsS IPOU3BEIEHHBIX H3MEHEHHUH.
BbIxXoa U3 pexrMa aKTUBU3UPOBAHHOM CTPOKHU COCTOSIHHMSL.

F IlepeBo1 CTPOKM COCTOSIHUS B AKTUBHOE COCTOSIHHE.

[Ipy BKIIFOUEHMM MUTAHUS BBIIOJHIETCS CaMOTECTUPOBAHHUE reHepaTtopa, nocie yero Ha KK
MOSIBJISIETCS I1aBHOE MEHIO (pUCYHOK 2.1). ['1aBHOE MEHIO COCTOUT U3 YEThIpEX MYHKTOB: «CTanaapT-
HBIM curHanm», «CrernuaibHble CUTHANIBD), «YCTAaHOBKU» M «bubnauoreka curHaiaos». HaBuramusa 1o
[JIaBHOMY MEHIO OCYIIECTBIISIETCA B COOTBETCTBUHU C IIPABUIIAMU, H3JI0KEHHBIMU HIDKE.

IHEDIOQODPMA-3.19
_CmaH3apmHblU_Ccu2Han

CneyuanoHele CU2HaNLL
JCmaHoBKU
Bueauomeka cuzHaned

2EER [t 3THE

Pucynok 2.1 - [ 1aBHOE MEHIO TeHEpaTopa
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Hutepdeiic oneparopa reneparopa IMpeacTaBIsIeT cOO0M UEPAPXUIECKYIO CTPYKTYPY BIJIOKEH-
HbIX MeHI0. HazHaueHue opraHoB ynpasieHHUs IpuBeeHb! B Tabnuue 2.1.

HezaBucumo oT TOro, B KakoM M3 IYHKTOB MEHIO HAXOJUTCS I'€HEpaTop, B HUIKHEH CTpoke
XKKMU Bcerna otobpaxarorcsi cTpoka coctostuusl. Hapuranus no MeHto (BbIOOp TOTO WM MHOTO ITyHK-
Ta MEHIO) OCYIIECTBISETCS KIaBuImamMu VY, A (BRIOpaHHBINA B HACTOSIIEE BPeMs MyHKT MEHIO BbIjIe-
JsieTcsl ”HBEpCcUe 1iBeTa). AKTUBAIUS BHIOPAHHOIO MMyHKTa TEKYLIET0 MEHIO (IIepexXo/l BO BIOKEHHOE
MEHI0, JTM00 0TOOpakeHHE COOTBETCTBYIOLIEIO OKHA HACTPOMKHM MapaMeTpoB) IMPOU3BOIAUTCS KIIaBU-
meit «kENT», Bo3Bpat B Bhlenexaniee MmeHto — kiaBuiiet «kESCy». HaxaTtue na xknasuiy «F» B ito-
OOM MEHIO ITPUBOJUT K aKTUBALIUU CTPOKU COCTOSIHUSI T€HEPATOPA.

OkHa HaCTPOMKH MapaMeTpoB (Jlajee — «OKHA») OTOOpaKarT (B TEKCTOBOM W/WIU Tpadude-
CKOM BHJIE) Ty WIH HHYIO MH(POPMALMIO O MapamMeTpax I'€HepUpYeMOro CUTHajla U COJAEpXKaT OJHO
WM HECKOJIBKO M3MEHSIEMbIX IOJIeH (Jlanee — «moJis»). AKTUBHOE (MOAU(DUIIMPYEMOE B HACTOSIIUI
MOMEHT) MoJjie BblaeseTcs: nuepcueil. Ilepexon ot oaHOrO Mo K Apyromy (€ciu TeKylee OKHO
COJICPKUT 0OJIee OJTHOTO U3MEHSIEMOTO IT0JIsT) OCYIISCTBIISICTCS KiIaBuIIaMu ¥, A, Eciu Tekymiee ok-
HO COJICPKUT TOJBKO OJIHO M3MEHSEMOE MOJIe, KIABUIIH VY, A MOTYT BBIIOJHATH APYrue QyHKIHH
(moapobHee cM. HUKE ONKCAaHUE COOTBETCTBYIOIIETO OKHA HACTpOoMKU mapameTpoB). [IpunsTtue x uc-
MOJIHEHUIO MOJAU(DUIIMPOBAHHBIX 3HAYEHUN IapaMETPOB OCYIIECTBIISETCS MPU HAaXaTHUH HA KIIABHUIILY
«ENT», npu 3TOM B CTPOKE COCTOSIHUS HOSIBJIETCS MUKTOIPAMMa «II€COYHBIX YaCOB», CUTHAJIU3H-
pyromas, 4Tto mpoiecc MoauduKanuu (M MOCIEIYIOIIEro NepepacueTa) He 3aBEpIICH, MaTbHEHIIIas
paboTa BO3MOXKHa TOJIKO TIOCIIE TOTO, KaK MUKTOTpamMa ucuesHeT. [lo knaBume «kESCy» mpoucxoaut
BBIXOJ] B BblIIeNexalee MeHto. Haxarue Ha kinaBunty «F» B 11000M OKHE HACTPOMKHU MPUBOJUT K aK-
THUBALIUU CTPOKU COCTOSIHUS T€HEpaTopa.

IIpumeuanue. uTepdeiic onepatopa MOKET U3MEHATHCS B 4aCTU NOPAJKA OTOOpaKEHUsI UH-
¢dbopmaiuy, AaHHbIE MU3MEHEHHsS] HE BIUSIOT HAa TEXHUYECKHE U METPOJIOIMYECKHUE XapaKTEePUCTUKU
reHeparopa-cuHTe3aropa «dHepropopma-3.19».

W3meHeHne 3Ha4€HUs YKCIOBOIO MapameTpa, 0TOOpaxaeMoro B akTHBHOM (M3MEHSIEMOM) T0Jie
TEKYILIET0 OKHA HAaCTPOMKHU MapaMeTpoB, MPOU3BOAUTCS MOCPEICTBOM KJIaBHATYphl FeHepaTopa cie-
TYIOIIIM 00pa3zoM:

mkJ1aBUIIM » U <€ BBI3BIBAIOT, COOTBETCTBEHHO, YBEIMUCHHE/ YMEHBIIICHHE 3HAYCHHUS aKTUBHOTO
I0JISI; CKOPOCTh M3MEHEHMs 3HAUEHHUS IOJIsI B 3TOM ClIydae 3aBHCHUT OT BPEMEHM YJepiKaHHs BbIIlIe-
YKa3aHHBbIX KJIaBUII B HAa)KaTOM IIOJIO)KEHUHU, @ UMEHHO YBEJIMYHMBACTCS C YBEIMUYEHUEM BpPEMEHU
yAepKaHMsl; €CIM IPU ATOM aKTUBHOE I0JIE JIOMYCKAeT IUKINYEeCKOe U3MEHEHUE CBOEro 3Hau€HHUs
(Hanpumep, saBisgercs (Ha30BbIM CABUIOM U MUMEET Pa3MEPHOCTH YIJIOBOTO Ipajyca), TO yBEJIWYEHHE
BBIII€ MAKCUMAaJIbHOTO 3HAYEHUsSI MPUBOJUT K BBOJY MUHHUMAJIBHOTO 3HAUEHUS C MOCIEAYIOUIEH MO-
OugUKanuen 3Toro 3HaueHusl B CTOPOHY yBEJIMUYEHUs, U HA000pOT; B MPOTUBHOM cllyyae MOJU(UKa-
L1 3HAYEHUS! aKTUBHOTO TIOJISl A0MYCKAETCs TOJIBKO B Mpejiesiax OT MUHUMAJIBHOTO JI0 MaKCUMaJIbHO-
ro 3HAYCHUU;

mHakaThe Ha HU@PpoBbie KIaBUIIH («0»...«9») NPUBOAUT K HENOCPEACTBEHHOMY BBOJY 3Haue-
HUS aKTUBHOTO TOJIS B IpeJieliax MpeaoIpeieIeHHbIX MAKCUMYMa 1 MUHUMYMa;

mHaxaTue Ha kinapuiry [ B mporiecce M3MEHEHUs 3HAYCHUST aKTUBHOTO TOJIsI TPUBOJIUT K Tepe-
X0y B PEKUM BBOJA IpOOHOM YacTH 3HAUEHUSI aKTUBHOTO IOJIsI (€CIM aKTHBHOE I0JIe UMEET Apo0-
HYIO 4acTb); BBOJI 3HAUEHUS APOOHON YaCTH aKTUBHOI'O MOJISI OCYIIECTBIIETCS MOCIE 3TOT0 HaXaTu-
€M Ha 1M (pOBBIE KIIABULIN;

mBBO/JI OTPULIATEIbHBIX 3HAYEHHH aKTUBHOTO IOJIA (E€CIM 3HAUY€HUE AaKTUBHOIO TOJS MOXKET
OBbITh OTPULIATEIBHBIM) IPOU3BOAUTCS CIAEAYIOIIMM 00pa3oM: €Clid B MPOLiecce U3MEHEHHS 3HAUEHUS
noJisi iepBoii(!) ObUIa HaxkaTa KiaBuina [H, To aKTHBHOMY MOJIIO TPUCBAMBACTCS MUHHMAIBHO BO3-
MOXKHOE (IT0 MOJIYJII0) OTPULIATEIbHOE 3HAUCHUE («—1» 1y «uenbix» noisei, «—0,01» nns nonei, us-
MEHSIOLIUXCS ¢ TUCKPETHOCThI0 «1/100%», 1 T. A.); manpHeias MoaupuKalys 3HaueHUsl aKTHBHOTO
T10JISI POU3BOJIUTCS] B COOTBETCTBUH C BBIIICONMCAHHBIMU IIPABUIIAMHU.

[Ipu Haxoxxnenuu I'eneparopa B 11060M MeHI0/0KHE B HIKHIOIO YacTh JKKU BeIBogMTCS cTpoKa
COCTOSIHUSI TeHepaTtopa (puCyHOK 2.2), B KOTOpOM oToOpaxkaeTcs uHbopMaIus 00 OCHOBHBIX PEXH-
Max pabOThI reHepaTopa.
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Pucynok 2.2 - Ctpoka cocTosiHUS reHepaTtopa 0e3 T0NOJHUTEIbHON (PYyHKIINU

Crpoka COCTOSIHUSI MOKET HaXOJUThCS B JIByX COCTOSIHUSAX: HEAKTUBHOM M aKTHMBHOM. B Heak-
THBHOM COCTOSIHUM OHa TOJIbKO OTOOpa)kaeT COOTBETCTBYIOIIYIO MH(POpPMAIMIO, B aKTUBHOM — IIO-
3BOJISIET U3MEHATh OCHOBHBIE PEXUMBI pabOThl UCTOUYHMKA. Eciu Tekyiiee MEHI0/OKHO UMEET KOHTEK-
CTHO-3aBHCHMYIO JIONOJIHUTENbHYIO (YHKIUIO — aKTUBU3MPOBAHHASI CTPOKA COCTOSIHUS TaKXke IO-
3BOJISI€T MOJIYYUTh JOCTYI K 3TOW QYHKIMU (PUCYHOK 2.3), Ha3BaHHE KOTOPOU B 3TOM CIlyyae BBIBO-
JUTCS B JIEBYIO YaCTh aKTUBU3HPOBAHHON CTPOKHU COCTOSHHUSL.

NS

Pucynok 2.3 - Crpoxka cocrostnus I'eneparopa ¢ gonogHutenbHo Gynkuueit «MI3MeHuTs BUI»

AXTUBH3AIMSA CTPOKHU COCTOSIHHSI IPOUCXOJUT O HAXATHIO Ha KiaBuIIU «F» B 11000M pexume
paboTel reHepaTopa. BeiOop o/1HOro U3 mosiei akTUBU3UPOBAHHOM CTPOKU COCTOSHUS MPOU3BOAUTCS
knaBumamu » u <€ (BBIOpaHHOE TIOJIe BBIJCISICTCS WHBepcuel). Ecim BeIOpaHa MOTONHUTEIBHAS
(GyHKIMS TEKYyILEero OKHa/MeHI0, HaxkaTtue Ha KiaBuiny «ENT» BbI3bIBaeT 3Ty QyHKIUIO, €CIIH )K€ BbI-
OpaHa oJlHa U3 MUKTOTPaMM B MPABOM YaCTH CTPOKH COCTOSTHUS — HakaTtue Ha kinaBuiry «ENT» BbI-
3bIBAET U3MEHEHUE COOTBETCTBYIOLIErO MMKTOIPaMMe OCHOBHOTO pexuma paboThl uctouHuka. Haxas
Ha kiaBuiry «ESC», MOXHO 1eaKTUBUPOBATh CTPOKY COCTOSTHUSL.

Haznauenue nukTorpaMm mpaBoil YaCTH CTPOKH COCTOSIHUS (CIIpaBa HajIeBoO):

B IMKTOTPaMMa «IJ1a3» B IIEPBOM CIIPaBa MO3UIMU — BKJIFOYEH CUHXPOHHBIN C IUTAOLIEH Cce-
THIO PEKUM pabOThL, IPU 3TOM YAaCTOTA BBIXOJHBIX CUTHAJIOB OIPEIEIISIETCS YaCTOTON MUTAIoUIeH ce-
TH, TUKTOTpamMMa «IEepEeYePKHYTHIM Ija3» — CJIEeKEHUE 32 4acTOTOM MUTAIOUIEH CeTH OTKIIIOUEHO,
4acTOTa BBIXOJIHBIX CUTHAJIOB paBHA 3aJaHHOW B MapaMeTpe «4acToTa» (pucCyHOK 2.6), M3MEHECHHE
peXHMa CUHXPOHU3aLUU BO3MOKHO TOJIBKO ITPH BBIKJIIOYEHHOMN T'€HEpaliy;

B [IUKTOI'PaMMa «pereHepalys» BO BTOPOIl clipaBa MO3ULUU — JOCTYIHA TOJBKO MPU HATTUYUU
BBIXOJIHBIX CUTHAJIOB (TIPU BKJIIOYEHHOM T€HEpalMyd MUKTOTpaMMa «CHUHYCOHWAa» B TPETheil clipaBa
MO3ULUN), IPU «HAKATUU» HA 3Ty NUKTOIPaMMy MPOUCXOJIUT CMEHA T€HEPUPYEMbBIX CUTHAJIOB B CO-
OTBETCTBHHM C IPOU3BEIEHHBIMH MOAU(PUKAIIUSIMU TAPAMETPOB CUTHAJIOB;

mIUKTOI'PaMMa «CHUHYCOHUJa» B TPEThEeM CIpaBa MO3ULUU — TE€HEPalys BBIXOJHBIX CUTHAJIOB
BKJIIOUEHA, TUKTOIpaMMa «I1epeuepKHyTasi CHHYCOUa» — Ha BBIX0/1aX UCTOYHUKA MOJIEPKUBAOTCS
HYJIEBbIE CUTHAJIbL;

B HBEPCHBIE NMUKTOIPAMMbl «II€COUHBIE YachD» (PUCYHOK 2.4) CUTHAJIM3UPYIOT O HE3aBEpIICH-
HOM Ipoliecce Moau(UKaIu/nepepacuera napaMeTpoB, IpU OTCYTCTBUM JTaHHOM MUKTOTrPaMMBbI Te-
HEpaTop rOTOB OCYLIECTBUTh MOJU(PHUKALMIO HOBOTO MapaMeTpa WM BOCIPUHATH JPYrue JNeHCTBUS

IIOJIB30BAaTCIIA.
TTHE TIOE
p.Een | Pe-a.EaR Z REE

Pucynok 2.4 - Crpoxka cocrostnus I'eneparopa
MIPU HE3aBEPILICHHOM ITpoliecce MoaudUKaIuu/mepepacuera napameTpon

Ecnu cTpoka coCTOsIHUS aKTUBHA U TEKYIIee OKHO/MEHIO UMEET JONOJIHUTEIbHYIO0 (QYHKIHIO, B
JIEBOM YaCTH CTPOKHU COCTOSIHUS OTOOpakaeTcsi Ha3BaHue 3Toil GpyHkumu (pucyHok 2.3). Bo Bcex oc-
TaJbHBIX CUTYyalUsX JIEBas YacThb CTPOKH COCTOSIHUS (puUCyHKH 2.2, 2.4) oToOpa)kaeT HOMHHAJIbHbIE
3HAYEHUS BKJIIOUEHHBIX MO/IMANa30HOB BBIXOIHBIX HANPSDKEHUH U TOKOB YCHIJIMTEJEH TOKa U Halps-
kenus. [IpudyeM B KpaiiHei JIEBOM MO3KIIMHU T10]] 3HAKOM «[>» 0TOOPaKaroTCst TEKYIHE HOMHHAIBHBIE
3HAUEHUs MMOJIMANa30HOB, BKIIOUYEHHbIX HAa YCHWJIMTENSAX TOKa M HampsbkeHus. [Ipasee, moj 3HakoM
«PRO», HOMUHaNIbHBIE 3HAUYEHHUS OJIMANIa30HOB, KOTOpbIEe Oy1yT BKJIIOYEHbI IIPU BblJaue Ha IeHe-
paluio HOBbIX (M3MEHEHHBIX) CUTHAJIOB; MOCJIE BBIMOJIHEHHS] KOMaH «T€Hepalus» WIN «pereHepa-
M5 3HAYEHUS TEKYIINX HOMUHAIBHBIX 3HaueHui ([>) cranoBsaTcs paBHbIME 3THM (Pro) 3HAUEHUSIM.
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2.3.2.2 Pexxum CTaHAapTHbIA CUrHan

B «TpanuunoHHOM» peXHUME Ha BBIXOJE FeHepaTopa GOPMUPYETCS CUHYCOUJAIBbHBIN CUrHAIL.
3HaueHus (pa30BbIX CABUIOB MEXY HANPSKEHUSMH Pa3HbIX (a3 yCTaHABIMBAIOTCS paBHbIMU 120°.

[CmaHdapmHell cuzsHaA

F : 50, 00@ml!

Hazon UI: 30.00 -

u 70,090 B
I.I:1:: ©.5008080 AH
X X [

N R 9

Pucynoxk 2.5 - OxHO 3aaHus MapaMeTPOB CTAaHAAPTHOTO CUTHAIA

Mo3xHo 3a1aTh (PUCYHOK 2.5) OCHOBHYIO 4acTOTY (4acTOTY MepBOil rapMOHUKH), 3HaYeHUs (a-
30BBIX CBUIOB MEXJYy TOKaMHU U HaNpsOKEHUSMU s Beex (a3, 3HaueHHs] HanpspkeHU u TokoB. C
MTOMOIIIBIO TIEPEKITIOYATEIC MOXKHO OTKJIIOYaTh (OOHYNATH) TOKM BeIOpaHHOU (a3wl. Beibop mepe-
KITFOYATEIIsl TPOU3BOANTCS KitaBuiiaMu € 1 », U3MEHEHUE COCTOSTHUS — KiaBumei « ENT».

2.3.2.3 MeHio CneunanbHble CUrHanbI

Mento «CrnenuaibHble CUTHAJIbD» (PUCYHOK 2.6) COCTOUT U3 LIeCTH MyHKTOB: «lIpou3BosibHas
dbopmay, «Cybrapmonnkny, «Da3oBoe yrpasieHuey», «IIpoBanbl U nepeHanpspkeHus», «Daukep» u
«bubnmnoreka curHanoBy.

[CAEUWAABHBIE CHMIrHAADI
MepouzBeAbHAA BopMa
Cye2apMCeHUKU
_PazoBoe uynpaBacHue |

MeoeBanel U nepeHanp.

FAUKKEP

EUSJ’[UOI’I’IEI{EI CusHanes
Dalfn | Pea,E5a
Pucynoxk 2.6 - Mento pexxnma «CrieruaabHbIe CUTHAIIBD)

Memnio IlpousBosbHas ¢gopma

JlaHHBIN YHKT MEHIO MO3BOJIET YCTAHOBUTH HA BBIX0JIaX I'€HepaTopa CUTHabI C JIFOOBIMH 3Ha-
YEHUSIMU ITapaMeTpoB (B Mpezeiax JOMYCTUMbIX 3HAUEHUN [TapaMeTpOB CUTHAJIOB).

AXTUBaLMs AAHHOTO IYHKTa TJABHOTO MEHIO MpHUBOIUT K oToOpaxkeHuto Ha XKKUW nonmento
«IIpounsBosbHas hopmay (pucyHok 2.7). JlaHHOE MEHIO COJIEPIKUT CIEAYIOMINE PEKUMBI:

® 4acToTa,

m MeX{Qa3HbI€ YIJbl,

m (dopma curHaia,

® JICHCTBYIOLIHUE 3HAUYCHUSI.

Kpowme Toro, 31ech e BKIII0YaeTCsl IMOO0 OTKIIFOUAETCS PEKUM UHTEPrapMOHUK.

MPOHU3BOJABHAA $OPMA

Yacmoma
MexXpasHole Yaabl
 ¢opMa cu2Hana |
geucms. 3HA4YeHUA
HHMEepZapMOoHUKU BblKA
PSTE |F'W-|a,5|an | |“"'uf-3'

Pucynok 2.7 - Mento pexxuma «IIpousBosibHas hopmar
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B pexnme «HacToTa» OTKphIBaETCS OKHO (PUCYHOK 2.8) MO3BOJISIIOIIEE 33/1aTh OCHOBHYIO Yac-
TOTY (YacTOTy MepBON TapMOHHUKHU) T'€HEPUPYEMOI Tpex(a3zHOil CUCTEMbl HANpsSKEHUI U TOKOB IpU
OTKJIFOUEHHOM PEKMME CUHXPOHU3AIMU C MMUTAIOUIEH CeThIO (MUKTOTpaMMa «I1epeUepPKHYTHIN I1a3»).
[Ipu BKJIIOUEHHOM pEXHUME CUHXPOHU3ALMU C NMUTAIOIIEH CEThIO (MUKTOIpaMMa «IJia3)») 4acToTa Bbl-
XOJIHBIX CUTHAJIOB OIpPEEIIeTCS YaCTOTOW MUTAOIIEH CETH M 3HAaYEHUE YaCTOThI, BBEJICHHOE B JIaH-
HOM OKHE, HE IPUHUMAETCS K UCTIOJHEHHUIO.

[Hacmoma F.Cu : =%

! ! ! ot
! ! ! 1 MC
(& 16 Z8 30 4o
D aZZ8E [Pe-n 2ah [ o

Pucynok 2.8 - OxHO 3aaH1s 4aCTOTHI CUTHAIA

OKHO COJIEp’KUT E€IUHCTBEHHOE WM3MEHSIEMOE IoJe «4acToTay. JlomycTHMble 3HaUY€HUs 3TOro
oyt ot 42,50 I'm mo 70,00 I'm, mar moactpoiiku 0,01 I'm. B mpornecce moactpoiiku gactotsl KK
npubopa 0ToOpakaeT 3HaueHHE TEKYyILEeH YacTOThI, a TAKXKE OCLMUIOTpaMMy CUTHaJa ¢ TeKyLIel Jac-
TOTOM.

B pe:xxnme «Me:xkda3Hblie yribD» OTKphIBa€TCA OKHO (pUCYHOK 2.9), o3BoJIsAIOIIEE 3aaTh 3HA-
4yeHHs (a30BbIX CABUIOB MEXJy HANpsOHKEHUSIMU pasHbIX (a3, a Takke MEXJy TOKaMH U Hampsbke-
HUSMHU OJTHOM (a3bl ((ha3HBIMU yIrilaMu MEXAy KaHaJlaMU, [0 OIPEEIICHNI0, CYUTAIOTCS (pa3HbIE YIIIbl
MEXy NepBbIMU T'APMOHUKAMH CUTHAJIOB B KaHalax).

MexhazHle Ya2asl, ° |

TNIAE 120,00
: U: U: : 120,808
] " U.Us : 120,00
Nl Un 1.0 30,00
. Ues I : 30 .08
U.I.: 30.00

pifhn | Mm-gifan e

Pucynoxk 2.9 - OxHo 3aganus MeX(}a3HbIX yriIoB

OKHO COJEPXHUT 6 M3MEHIEMBIX IOJIEH, COOTBETCTBYIOIIUX YrilaM MEXIy MEepPBBIMUA TapMOHH-
KaMHU T€HEpUPYEMBbIX CUTHAJIOB. MoauduKaus yKa3aHHBIX MMOJIEH OCYIIECTBIISIETCS B IUAMAa30HE M3-
MeHnenus ot —179,99° no +180,00°, mar uamenenust 0,01°; maHHBIC MOJIA JAOMYCKAIOT ITUKINYECKOE
N3MCHEHHE CBOMX 3HAYCHUIA.

B mporecce BriObopa/Momudukanum mose JaHHOTO OKHA M300pa)KeHHBIE Ha BEKTOPHOMW aua-
rpaMme BEKTOPBI, COOTBETCTBYIOIIME CUTHAIAM B KaHAJIaX T€HEpaToOpa, U3MEHSIOT CBOM BHUJ U TI0JIO-
KeHue. B 4acTHOCTH, BEKTOPBI, YroJl MEKy KOTOPHIMH B JIaHHBIA MOMEHT BBIOpaH ISl H3MEHEHHUS,
CHAOXXEHBI «CTPEJIKaMM», B TO BpeMsl KaK Ha KOHIIAX BCEX OCTAJIbHBIX BEKTOPOB «CTPEIKM» OTCYTCT-

BYIOT.

B pexxume «®opMa curHana» OTKpbIBaeTCs OKHO, MO3BOJISIONIEE 33/1aTh (OpMy CUTHala B
Ka)KJIOM U3 IIECTU BBIXOJHBIX KaHAJIOB reHeparopa. /laHHoe OKHO umeeT 4 BapHaHTa MPECTABICHUS
uHpopmauuu o popme curnana: «Ocmorpamma, «Crektp (JuHeHbIH)», «CrnekTp (Jiorapudmu-
yeckuil)» n «@Pa3pl rapMmoHuK». [lepekintoueHrne Mexy BapuaHTaMU IMPEACTaBICHUS OCYIIECTBISAET
JOTIOTHUTEbHAS (DYHKIUS JaHHOTO OKHA «/I3MEHHUTH BUI», TOCTYITHAS Yepe3 CTPOKY COCTOSHHUSL.

Bapuant npencraBnenus okna «Ocruuiorpammay (puc. 2.10) oro6pakaeT ocumiorpaMmmy Te-
KYILIETro CUrHajia B BbIOpaHHOM KaHaze. MHpopmanus, otoOpakaeMas B JaHHOM OKHE, 3aBUCHUT OT TO-
r0, BKITFOUEH HITU BBIKITFOUEH PEKUM HHTEPrapMOHHK.
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Pucynok 2.10 - OxHo «®@opma curHasnay B BapuaHTe npeacTaBieHus « OCIUuIorpaMmay
(creBa — peKUM MHTEPrapMOHUK BBIKIIOUEH, CIIpaBa — PEKUM MHTEPrapMOHHUK BKIIIOUYEH)

OKHO B 3TOM BapHaHTE OTOOPAKEHUSI COACPKUT 4 U3MEHSAEMBIX MOJIS:
" HOMep FapMOHHKH («n») JUIsl BBIOOpa HOMEpa rapMOHUKH CUTHaJIa B aKTUBHOM KaHaJle:
= Peocum unmepeapmonux eviknoyer. Beibop uz psana 1, 2, ..., 49, 50.
= Peorcum unmepeapmonux exnrouer. Beioop u3 psga 0,5; 1; 1,5; 2; ..., 50; 50,5.
Br16op ocymecTrisiercs kiapumamu <, »;
® OTHOCHUTEJIbHAS aMIUTUTY/a BeIOpaHHOU rapMoHUKH («Up» nmn «Ip») (ycTaHaBiauBaeTcs B Mpo-
LEHTaX OT aMILTUTYAbl IEPBOM rapMOHUKN):
= Peorcum unmepeapmonux eviknoyer. Inanazon ot 0 1o 100,00 % c marom 0,01 %.
= Peorcum unmepeapmonux exarouenr. Jlnamazon ot 0 1o 15,00 % ¢ marom 0,01 %.
= [lone «oTHOcuTeNbHAs (pa3a rapMOHUKU» («(Pi_n») MO3BOJIIET YCTAHOBUTH (pa3y BbIOpaHHOMN
FapMOHUKH OTHOCUTEIBHO IMEpPBOM TapMOHUKU CHUTHala B BbIOpaHHOM KaHane (oT —179,99° no
180,00° ¢ marom 0,01°).
» [lone «Ha3Banue kanana» («Kanam») mo3BossieT NEpeKIIOYaTHCS MEXKIY IIECThIO KaHallaMu
U1 MOJU(UKALIMU X TapaMeTPOB.

Bapuant npeacraBnenust okHa «Crektp (JuHeiHbIH)» (pucyHok 2.11) oTtoOpakaer cnekTpo-
rpaMMy TEKYIIEro CUTHaja B BBIOpaHHOM KaHaJle.
Crnektporpamma otoOpakaercsi B IMHEHHOM MaciuTabe.

[Cnekmp (AUH.)| n: 141
pe-f-ooia- 108 U, L%
I s, 2. 29
roi-aeteds 5084 @, ©
i 254 @,00
il g 1 1 P KaHan:
B 260 48 Ug
| poton | hegp-tar | |

Pucynok 2.11 - Oxno «®opma curHana» B Bapuanrte npeactaBieHus «Crnextp (JUHEHHbIN )»

OKHO B 3TOM BapHUaHT€ OTOOPAKEHUS COACPKUT €AUHCTBEHHOE N3MEHSIEMOE 10JI€ — «OTHOCH-
TeIbHas aMIuIHTyAa BblOpaHHOU rapMoHUKW» («Uy» wmm «I,»). Inana3oH HOMYyCTHMBIX 3HAYCHHI
narHoro nosst ot 0 % go 100,00 %, mar uzmenenus 0,01%. Bpibop HOMepa rapMOHHUKH OCYILECTBIIS-
eTcs KJIaBUIIaMu ¥ U A TIpH 3TOM Kypcop Ha CHEKTPOTpaMMe MepeMeNIaeTcsi Ha CIIeKTPAIbHYIO JIH-
HUIO, COOTBETCTBYIOIYIO BEIOpAaHHOW FrapMOHHMKE.

Bapuant npencrasienus okHa «Cnektp (jJorapudmuueckuii)» (pucyHok 2.12) ortoOpaxaer
CHEKTPOrpaMMy TEKYIEro CHrHaja B BbIOpaHHOM KaHaiie. CHekTporpamMma OToOpaxkaeTcsl B Jiora-
pudmuaeckom maciitade (B Aenuodenax); TeM He MEHee, YUCIOBbIe 3HAYCHHUSI OTHOCUTEIILHBIX aMILIN-
Tyl TApMOHUK OTOOpa)karoTcs W MOJIUGUUUPYIOTCA B JIMHEHHOM MacuiTaOe (B MPOLEHTaX OTHOCH-
TEJIbHO MEPBON TAPMOHUKH).
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[Cnexmp (ne2.) n: 8
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Pucynok 2.12 - Oxno «®@opma curHasnay B BapuaHTe npeacraBieHus «CrexTp (JJorapupMudecKuii)»

OKHO B 3TOM BapuaHTE OTOOpa)K€HUs COJAEPKHUT €AUHCTBEHHOE U3MEHSEMOE IO0JIE «OTHOCH-
TeIbHAas aMIUTUTY/a BeIOpaHHOUM rapMOHUKN («U» mmn «I»). JlnanazoH DOMyCTUMBIX 3HAYCHHH JdaH-
Horo noJist ot 0 % 1o 100,00 %, mwar uzmenenus 0,01%. BriGop HoMepa rapMOHUKH OCYIIECTBIISETCS
KJIaBUIIaMU A U Y, IIPH 3TOM KypcOp Ha CIIEKTpOrpaMMe IepeMeniacTcs Ha CIEeKTPAIbHYIO JINHUIO,
COOTBETCTBYIOIYIO BEIOpaHHOW FrapMOHHUKE.

Bapuant npencraBienuss okHa «@Pa3pl rapMOHUK» (pUCYHOK 2.13) oTOOpa)kaeT CIEKTp YIjoB
caBura (a3 rapMOHUK (OTHOCUTENILHO MEPBOM rapMOHUKHU CUTHAJIa B BBIOPDAHHOM KaHaJIe).

[bazbl 2apMoHUK] n: 15
L - +180° Uy L%
ot 1927 0,00

L — B P, "
oot 90 NI
no-tio--t---—-180° KaHaa!
@ 20 40 U,
Da,5a£ IPm-a?EEE | |'q*~"|c'

Pucynoxk 2.13 - OxHo «®@opma curHasiay B BapuaHTe MpecTaBieHus «DPa3pl TaApMOHUKY

OKHO B 3TOM BapuaHTE OTOOpa)K€HUs COAEPKHUT €AMHCTBEHHOE U3MEHSEMOE I0JI€ «OTHOCH-
TenbHas (paza BbIOpAaHHON FapMOHUKW» («@i_p»). [uana3zoH JOMyCTUMBIX 3HAYEHUH JaHHOTO IOJISI OT
—179,99° no 180,00°, mwar usmenenus 0,01°. BeiOop HOMEpa rapMOHUKH OCYIIECTBIISAETCS KIaBHILA-
MU ¥ U A TIpH 3TOM Kypcop Ha CIEKTpOTpaMMe MepeMeNIaeTcsl Ha CIeKTPAIbHYIO JIMHHIO, COOTBET-
CTBYIOILLYIO BEIOpAaHHOW rapMOHUKE.

B pexume «/leiicTByronme 3Ha4eHUsD» OTKPHIBAETCSI OKHO (pUCyHOK 2.14), mo3Boisitolee 3a-
JaTh 3HAYEHUS JIEHCTBYIOIIETr0 3HAUECHUS MEPBBIX FAPMOHUK BBIXOJHBIX CUTHAJIOB. [laHHOE OKHO CO-
JNEpXKUT 6 M3MEHSIEMBbIX IOJIEH, MO3BOJSIONIMX 3a7aTh JEHCTBYIOIINE 3HAUEHUS MEPBBIX TAPMOHHK
CUTHAJIOB MO KakJIoMy U3 6 kaHasoB. JlomycTuMble 3HaU€HUs M0JieH, COOTBETCTBYIOLUX KaHallaM Ha-
npsbxeHus ot 0 1o 580,00. lormycTumble 3Ha4EHHMS MOJIEH, COOTBETCTBYIOLIUX KaHAIaM Toka oT 0 110
120,00 A. Illar n3mMeHeHus 3HaUCHUS BCEX MoJie — enuHuia miaamero paspsaa (0,001 B nns kana-
noB HanpspkeHus, 0,00001 A s kaHaIOB TOKA).

B pexume «91TA» curnansl Toka 3aaai0rcs B BoabTax.

[Aeucmd .1-x 2apPMCHUK:

Us : 111,00 B
Us : 220,00 B
U: 1 190.00 B
I. IR A
I.: ©.500 A
I.: ©.125 A

gogon [me 2758 [ [

Pucynok 2.14 - OxHo 3a/1aHus pa3Maxa MepBbIX TAPMOHUK BBIXOIHBIX CUTHAJIOB
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[Tepepacuer GopM KpUBBIX MPOU3ZBOAUTCS MOCIE U3MEHEHUS MMapaMeTPOB T€HEPUPYEMBIX CHT-
HajioB o Haxatnio knaBumu «ENT». Ecan xnaBuma «ENT» He Ha)kxmMaiach, BBeJCHHBIC 3HAUCHHUS
HE 3aMMCBIBAIOTCA B MaMsATh TeHEepaTopa u opma CUrHayia He nepepacuutbiBaetcs. [lepepacuer mo-
KET 3aHATh JIUTENbHOE (10 5 CeKyH]1) BpeMs (B 3aBUCUMOCTU OT (JOPM pacCCUUTHIBAEMBIX KPUBBIX U
OT KOJIMYECTBA KaHAJIOB, TI0 KOTOPHIM (DOPMBI CUTHAJIOB JIOJDKHBI OBITH IepepacunTansbl). B mpomecce

nepepacucTa B CTPOKE COCTOSAHUA 0T06pa>1<aeTcs[ IMUKTOIr'paMMBI E «MIECCOYHBIC YaCh» U I'CHECPATOP HE
pE€arupyeT Ha HaXXaTuA KJIIaBUII BCTpOGHHOfI KJIaBUATYPHEI.

BkJiouenue / 0TK/II0YeHHE Pe:KMMA HHTEPTapMOHMK

Jljig BKIIIOUEHUs / OTKIIOUEHUS PeKHMAa HHTEPrapMOHUK HEOOXOIMMO BBIJICIUTh JAaHHBINA ITyHKT
MEHI0O U Haxarb Ha kiaBumy «ENT», mpu 3ToM crnpaBa MOSBUTCS COOTBETCTBYIOIAs HAAMKCH:
«BKJI» — PEXHUM BKJIIOUEH, «BBIKJD» — PEKUM BBIKITIOUEH.

NMPOUIBOABbHAA ®OPMA

Hacmoma
MexXha3zHble Yeasel
PopMa cu2Hana
deucm&. 3HaJYeHUA
AHMEP23PMOHUKU

I

Dattin | M-atEaA

Pucynok 2.15 - OxHO BKJIIOYEHHUSI/OTKIIIOUEHHUS] HHTEPTapMOHUK

IIpumeuanue. [Ipu BKIIOUEHHOM peXUMe MHTEPrapMOHUK BpeMs IiepepacueTa CUrHaja yBeJH-
YUBAETCS.

Pexnm CyOrapmoHuku

Cye2apPHOHUKU
F IR ru
Yzon UI: 30,00 °
U : 70,000 B
I.1.1.: ©,50000 A
X X B
Doiefh [mepigih [ [N

Pucynok 2.16 - OxHo 3a1aHUs TapaMETPOB CYOrapMOHUK

B sTom pexumMe Ha BbIXOAax TOKa reHeparopa Iy, Iz, Ic GopMupyroTCsi CUTHAIIBL, BUJT KOTOPBIX
MpEJICTaBJIEH Ha pUcyHke 2.17.

B pexume «9nTA» curnansl Toka 3agarorcs B Bombrax.

- ] —w— [ —w— | —»= T E T =

Puc. 2.17 - ®opma BeixoHOTO curHaia B pexume «Cyorapmonukm» (T — nepuos curnana)

3HaueHusi (pa3oBBIX CABUIOB MEX]Yy HANPSHKEHUSIMH Pa3HbIX (a3 yCTaHABJIMBAIOTCS PaBHBIMU
120°. MoxHo 3anaTth (pUCYHOK 2.15) OCHOBHYIO 4acTOTy (4acTOTy NEpBOM TapMOHHUKH), 3HAYEHUS
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(baSOBBIX CABUI'OB MCKAY TOKaMU W HAIIPAKCHUAMUA IJIA BCEX (1)33, 3Ha4YCHUA HaprDKCHI/Iﬁ u TokoB. C
ITOMOIIBIO NIEPEKIIoYaTeN e MOXKHO OTKIIIOYaTh (OOHYIIATH) TOKU BBIOPaHHOM (a3bl.

Pe:xxum ®a3oBoe ynpasJieHue

PazcBoe YnpatneHue

F 50.80 Ny
[Heon UI: 380,80 -

U - B
I.I:1I.: B.58080800 A
X H X

28R |t pTEEE [ Irfeafi

Pucynok 2.18 - OxHo 3a1aHUs TapaMeTPOB pexuMa (pa3oBoro yrnpaBiIeHHs

B sTom pexumMe Ha BbIXOAax TOKa reHepartopa Iy, Iz, Ic GOpMUPYIOTCS CUTHAJIbI BUJI KOTOPBIX
npeacTasieH Ha pucyHke 2.19. B pexume «9nTA» curnansl Toka 3amatorcst B Bombrax.
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Puc. 2.19 - ®opma BeIxoiHOTO curHaiia B pexume «Pazosoe ynpasienue» (T — mepuoa curxana)

3HaueHus: (pa3oBBIX CABUIOB MEX]y HAIPSHKEHHUSIMH PasHbIX (a3 yCTaHABIMBAIOTCS PaBHBIMU
120°. MoxHo 3a1ath (pUcyHOK 2.18) OCHOBHYIO 4acTOTy (4acToTy 1-0if rapMOHMKH), 3HaueHus ($azo-
BBIX C/IBUTOB MEXIy TOKaMH U HaNpsHDKEHUsIMU JJ1s Beex (a3, 3HaueHHs] HanpsbkeHui u TokoB. C mo-
MOILIbIO MepEeKIIoYaTesiell MOXKHO OTKI0YaTh (OOHYJISATH) TOKH BHIOpAaHHOM (a3bl.

Pexxum HpOBaJ'IbI H MEPECHANPAKCHUSA

[MpoBansl U nepeHanp.

n : 200 Us . %
t : ©.5080 c | 1800, 89|
T : 5,008 c | U ,%:
it : 0,000 c HEENEE
P, : .90 " | U. .¥%:

Npus.k nn O | 100,00
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Pucynok 2.20 - DkpaH 3a7aHusl MapaMeTPOB peKUMa IMPOBAJIOB U MEpEeHANPSKEHUN

B pexume «IpoBanbl u nepenanpsixeHus» (pucyHok 2.20) cyliecTByeT BO3MOXKHOCTh 3a7aTh
CIIELYIOIINE TapAMETPBI:

" KOJIMYECTBO MPOBaAOB WK nepeHanpsbkeHuit — n (0—-100 000);
® UIMTEIIBHOCTH OJHOTO MpoBajia win nepenanpspkenus — t (0—600 c);
" IepUOJI MEXIY BO3HUKHOBEHHEM IpOBajoB wiu nepeHanpsokeHnii — T (T He mMokeT ObITh
Mmenbine t) (0-600 c);
" CMeIeHHE 110 BPEMEHH OTHOCHTEIIFHO 3aITycKa TEepBOro MpoBajia MM NepeHanpspkeHus (3a-

ACPIKKa IMEPBOTO IIpoBajia MW HNCPCHAIPIKCHHUA IMOCIIC IMOCTYINICHHA KOMAaHJbl Ha BbIAadYy CHI'HA-
na) — t, (0600 c);
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= ha30BbIl CIBUI MpOBaja WIK MEpeHanpskeHus — @, (ot —179,99° no 180,00°) (pabotaet
TOJBKO TIPH BKIIFOUEHUHU MIPUBSI3KH K TIOJIYTIEPUOTY );

" IpUBS3KY K MOJIYyNepUoy (MpU BKIOUYEHUH, HAYAJIO KaKJIOTO MPOBaJia WU MEepeHaNpsKEHUS
MIPUBSI3BIBACTCS K MOJTyNIEpUOay). PekoMeH IyeTcst HCoib30BaTh MPH 3aJaHuU (a30BOTO CIIBUTA,

= genmmunHy nposaia (ot 0 mo 100 %) wmm nepenanpspkenus (0T 100 % mo 200 %) s xkaxmaoi
(ha3zbl.

B pexume «IIpoBaiibl U nepeHanpsyKeHUs» BCET1a YCTAHABIMBACTCA MAaKCUMAaJIbHBIN MPEET 10
HAaIPSKCHUIO.

Pexum ®uiukep

PAUKKEP
HOMEep 1
MHOKUME N
UZM. B MUH. 1
AU 2.7200 x
g £8h | Po-q,EBR | Ixea]s

Pucynox 2.21 - DxpaH 3a1aHus mapameTpoB Quinkepa

B sTOoM pexuMe Ha BBIXOJABI MOJAIOTCSA KOJICOAHUS HAMPSDKCHHUS C XapaKTePUCTUKAMU, MPUBE-
JIIEHHBIMHA B Ta0mure 2.2:

Tabmuma 2.2
Homep Yuciao nusmenenuii | OTHocuTeIbHOE H3MEHEHHE
B MHHYTY nanpsikenust 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 curHaia 3aJatoTcsi MyTeM BbIOOpa HOMEpPA, COOTBETCTBYIOLIEIO OJHOMY U3 ILIECTH
BAPUAHTOB U3 MPUBEIECHHOM TaONMIIbI, 1 MHOXKUTENS, HAa KOTOpbI yMHOXkaeTtcst AU/U. MHoxurenb
MOXHO M3MEHUTH B npeaenax ot 0,01 mo 25,00.

2.3.2.4 MeHi0 YCTaHOBKMU

MeH1o «YCcTaHOBKM» COCTOUT U3 4 IyHKTOB:
= Cxkopocts 1o RS-232

= S3pIK

» O npubope

* Pexxum paboThI

JCTAHOBKH
CkopoCmbe No RSZ232

HA3bIK
O npueope
PexXuM pasomel

[0 2288 T 2788 T DXBR0A

[y

rak
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[Tocne aktuBauuu nyHkra « Ckopocts mo RS-232)» nossinsercs BO3MOXKHOCTh BbIOOpa 3Haue-
Hus ckopoctu obmena c¢ IIK mo mocnemoBarensHOMy mHTepdeticy RS-232. Bo3moxkHa ycTaHoBKa
cnenyromux 3uadeHuit ckopoctu: 115 200, 38 400, 19 200, 9600 6ut/c.

Bb160p HY>KHOTO 3HAYEHUS OCYIIECTBIISIETCS ¢ TOMOIIbI0 KinaBuil A, V¥ u «ENT». Beiopannoe
3HaYEHUE CKOPOCTU OTOOpPaXKaeTCsl B BEPXHEH CTPOKE UCILIES.

(L 15200 sod

11520080 603
384800 604

192080 603

96800 Bod

DoE8E [me-sann | ool

[Tocne akTuBanuu myHKTa «S3bIK» MOSBISAETCS BO3MOXKHOCTh CMEHBI SI3bIKA JUISI OTOOpaXKeHUs
uH(popMalUy Ha Jauciuiee npudopa, MOXKHO BbIOpaTh JIMOO pyCCKUN MO0 aHIIMHCKHUM A3BIK (pHC.
4.24) (c momotpio kiraBum A, ¥ u «kENT»).

HablK

English
_Pycckuu |

[Mocne akTuBaiuu nyHkTa «O mpudope» nossisiercss nHGOPMALIUSI O HAMMEHOBAHUH U BEp-
cuu BIIO.

QO npuscpe
HMH 3HEPITO®0PMA-3.13

BEPCHA BMNQ 1.7
KC M3 BMNG 1A55

> 37 T Z7E ]

[Tocne aktuBanmu nyHkTa «Peskum padOThD» MOSABIAETCS BO3MOKHOCTh CMEHBI PEXHUMa 3a-
JAHWSI UCTIBITATENIbHBIX CUTHAJIOB U3 nepeuHst « TpaauunoHubliy win «nTA».

PeXuM pasomsl

3NTAH
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B pexume «Tpagumumonnsiity MWC BeipabaThiBaeT WCIHBITATEIBHBIE CUTHAIBI M CHTHAJIBI
ynpasieHus uis pabotsl ycunurtened Toka YT-3.1 u nanpsokenuss YH-3.1 B nmanazonax 0,005 ...
120A u 6 ...600 B.

B pexume «9n1TA» UUC renepupyeT curHanbl TOKa U CUTHAJIbI HAPSHKEHUS B AMANa30Hax
ot 0,5 MB no 12 B. IIpu atom ycnnurenu Toka YT-3.1 n Hanpsbxenns YH-3.1 He ucnosb3yrorcs.

2.3.2.5 MeHio 6MbnunoTeka curHanos
Memnto «bubmmoTteka curHanoB» (puc. 2.25) mo3BOJSIET COXPaHATh TEKYIIUN WA 3arpyXaTh pa-

HEE COXPAaHEHHBIN CUTHAIL
‘EHEHHOTEKH CHICHAANOCE
3a2py3umb cuzHa |

CoXpaHume cuzHan

ZIGE EGE
prtan | heo, Ean | W

PucyHok 2.25 - Mento OUOIMOTEKN CUTHAJIOB

[Tocne BpIOOpa HEOOXOAMMOIO JAEWUCTBUS MOSBHUTCS MEHIO BblOOpa Oubmuorexu (puc. 2.26).
Bcero cymectByer 12 6ubmmotek mo 10 curHamoB B kaxjoi. Beibop HeoOxomumoin OMOIMOTEKH
ocymiecTBisieTcs KiaBumamMu A u V. Knasumm € um » mepexnmouaroT crpanuny (Ounbnauorexu 1-6
pacroJioKeHbl Ha nepBoi ctpanuue (puc. 2.27), 7-12 — Ha BTopoii ctpanuue (puc. 2.27)).

BLIEOP BHUEJIMHMOTEKMHA
Busauomeka

Busaucmeka 2 |
Busauomeka
Busauomeka
Busauomeka
Busauomeka
DoZZ2E [tw-g,E0F | o]

Pucynoxk 2.26 - Menro BeiOopa Oubnumorexu (crpanuna 1)

3
&}
5
B

[BbIEGP BWUEAUOTEKHK
Bueauomeka 7
Busauomeka 8
_Busaucmeka 8 |
Bugauomeka 10
Busauomeka 11

E%.IEEJ'IUOTI'IEKB. 12

B-EaR |P“°'a,§gﬁ | E%w’

Pucynoxk 2.27 - Mento BeiO0Opa OubnroTexu (cTpanuna 2)

[Tocne BbIOOpa OMONMMOTEKU MOSBISETCS BO3MOXKHOCTH BbIOpaTh 0JMH K3 10 curHanoB 3ToM
6ubnuoreku. B MeHI0 0TOOpakaroTcsl Ha3BaHUSI CUTHAJIOB, KOTOpPbIE ObUIN 3aJaHbl MPU COXPaHEHUU
(puc. 2.28). Ecnu curnai He ObLJI COXpaHEH, TO BMECTO €0 UMEHHU oToOpaxaeTcst Haanuch «Her nan-
HBIX». BBI0Op curHana ocymectBisieTcst kiaBumaMu A u V. Kimapumm € 1 » MEpeKIiovaT cTpa-
HUly (curHainsl 1-5 pacnosioskeHsl Ha nepBoit cTpanule, 6—10 — Ha BTOpOH CTpaHULE).
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[BBIECP CHUrHAAA

Cu2Han 1

Hem ZaHHbIX
Hem SaHHbIX
Hem gaHHbBIX

Hem JdaHHbIX
220

g EBR | Mg, BER | Il

Pucynok 2.28 - MeHro BbiOOpa curxasia

[Tocne BbIOOpa curHasza B 3aBUCUMOCTH OT TOTO, Kakoe JAelicTBue OblIo BhIOpaHo B MeHI0 «bub-
JUOTEKA CUTHAJIOBY (pHC. 2.25), OCYIIECTBIISIOTCS CISAYIONINE EHCTBUS:
» Eciu ObUT BRIOpaH MYHKT «3arpy3uTh CHTHANI», TO CUTHAJ 3arpy»aeTcs, U KpaTkKas
uH(popmMalus 0 HeM oToOpakaeTcst Ha 3kpane (puc. 2.29). BepHyTbcs B MEHIO BbIOOpa
CUTHaJIa MOKHO MpHU NMoMoInu kiaaBumu «ESCy.

[Bazpy3umb cuzsHan
[CuzHan 1

1.4 U.B
A| ©.530006 Bb,00a
B| 0.53000 5,000
C| 8,53000 5,000
Jacmema: 45.80 Ty
aiiha | Mg, 04 | I

Pucynok 2.29 - [TpocMoTp 3arpy’>k€HHOTO CHUTHaja

* Ecau Obut BBIOpaH MyHKT «COXpaHUTh CUTHA», TO HA dKpaHE O0TOOpakaeTcs dKpaH-
Has KJIaBUaTypa JJis BBOJA Ha3BaHUS COXpaHsAeMoro curHaina (pucyHok 2.30).

[BBedume Ha3BaHUE
[CuszHan 1
AEBMAEXIHHAKNMHOMNPCTY
PXLMUUBbIbINAHAAEBRZ2IEKE
UIKAMHONECMY (UMW b b
b3WAR123456788 ., +-=
LY % OK HﬂF|I.ﬂI-’ITb

I EOE
g:508 | Pea, a5

Pucynoxk 2.30 - BBog Ha3BaHMs cUrHasia

Haspanue curaama MOXeT coCTosATh MakcuMyM 3 20 cuMBOIOB. C ITOMOIIBIO KiaBuil A, ¥, <
U » OCYIIECTBIISIETCS BHIOOP HEOOXOJMMOTO CHMBOJIAa Ha AKPAaHHOW KJIaBHAType, BBOJ CHMBOJIA —
knaBuia «ENT». Yaanenwe mocimeaHero cCMMBOJa TPOMCXOIUT TPH BBIOOpPE HAa SKpaHE CJoBa

«YAAJIUTb» n naxatun «ENT». OkoHuaHMe BBO/Ia UMEHU U COXPAaHEHHE CUTHAJIa MPOUCXOJIAT MIPU
BbIOOpe «OK» 1 Haxkatuu «ENT».
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2.3.3 YnpaBneHune 6510KOM UCTOYHUKOB NMUTaHUSA NOCTOAHHOIO TOKa

biiok npencraBisier co00il KOMIUIEKT U3 3-X UCTOYHUKOB MUTAHUSI TTIOCTOSIHHOTO TOKa. BhIxo-
Hasg MOIIHOCTH Ka)KJ0Tro ucrounuka — 750 B-A.

Buumanue! [1pu Be160pe mpoBoga Ajst MOAKIIOYCHUS HArPY3KH K UCTOYHUKY MTUTaHUS, CICAYET
YYHUTHIBATh CIECIYIONINE (aKTOPHI:

" yPOBEHb HU30JIIUHN NPOBOA, TEKYIIAs MPONYCKHANA CIOCOOHOCTHL NMPOBO/A,

" MAKCHUMAJIbHAsI HATPY304HAs VIHHA Ka0eJis I padoThl ¢ yIaJeHHbIMH JUHUSIMH.

2.3.3.1 Bkawuyenue Iluranus.

Ilepen BKIOYEHHEM MUTAHUS:

- yOeuTeCh, UTO BBIKJIIOUATEIb IMTAHUS HA MepeIHel aHeln HaXoAuTcs B rosioxkenuu "0";
- yoenuTech, 9TO KaOeIh CETEBOT0 HAMPSDKCHUS ITOIKITIOUCH

- TIOJIKJIFOUUTE KabeIb CEeTEBOr0 HAMPSIKEHHS K 3a3€MJICHHOM pO3€TKE TIEPEMEHHOTO TOKa;

- BKJIFOUMTE BBIKJIFOUATEIIh IUTAHUS HA MIEPEIHEH ITaHEIu B HoJIoKeHHE «I».

[Iporecc BKIIFOUEHHS HCTOYHUKOB OMUCAH HUXKE.

BKI nuranme |

Bxn. WHovkaLim ‘
s i s o i v w5 s s
Beé usauMkaTope Ha | B npouscce BEMBOMEHWA B TEYSHMH 5 ceryH
NEHENH rOpAT 1 sai:| HEOC TYTHEL:
i 1, BC@ KHOMKM YNPARNEHWA.
2. Bce uwmapdenco
*1, Hanpwsiep: AnA Mogend AKHMN-1134-30-50
L ] EBICBETUTCR JHEYEHWE HANPRHEsA 030 W
3HaueHwe Toka 050 .

Ha nepezmed naem *2. Hit 10t — BNMBETHAR BEDCHA,

OTOSDEMAKTER JHEYEHHA 1gsec| o Fx.0t — BRPCHA APSWWERH.

HAMNPAWEHWA W TOHS

CAMOKOHTROITAC *3. A — BepcuR ALN-woHBEpTEDA.
COOTBETETEYMNAEA MOAEMM.
: Mposepxa Dix.xx = BECHA TAGNO MHOKATOPA.
COCTERHARA

He MHEMETORS HANPANSHHA ALIMN, guennes,

BBICBEYWBARTCR HiLxx

Ha wHgmeaTope Toka BORE MOTYIEA,
| BsicEevMBEETEA P

OICTENBHEE MHOMEETOPL! HE 1.2 gee| COCTORHMA

ropAr. {*2) BHEVIOB W T

L |

Ha HHIMKATORE HANPAREHWR

Bbit BSYWEABTCR AX. XX

Ha WHawKaTope Toka 1.2 5ed

BEICEBEUHBABTER Do

CETANBHBIG MHOWKBTODE HE

ropar. (*3) |
i == |

s s s o U i et o etk
| Mocns BENKYEHMA NpLGO0R NOKEKET MocTynHE! n—:;_ -1
MSCNBAMEE YCTAHORNEHHOE SIYHELIMA, KHOTKW W
HAMPANSHWE 1 TOK. HHTEpthaic bl
CETAMNbHBIS HHGWKATODEI HE NODRAT.
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2.3.3.2 YcraHOBKA BBIXOJHOI'0 HANIPSKEHUS U HACTPOMKA OrPAHUYCHUS HANIPSKEHUS

UroObl HACTPOUTHh OrpaHUYEHHE BBIXOJHOTO HampsbkeHus Haxkmutre KHonku <«IIPED,» +
«B/Orp.Uy», ycranoBute TpeOyeMoe 3HaYE€HHUE C MTOMOIIBI0 dHKoepa (10 110 % oT HOMHHATIBLHOTO 3HA-
yenus) u Haxmure «BBO/l» mist moarBepkaeHusI.

Jlji yCTaHOBKM HampspbKeHUs HaxmuTe KHONKY «B/Orp.U» u ycranoBute TpeOyemoe 3HaueHue,
UCIOJIb3YS PYUKY dHKOJiepa (IIpH €€ BpallleHUH U3MEHSIETCS 3HaU€HUE PETYIUPYEMOro pas3psiia, a npu
Ha)XaTHH OCYIIECTBIIIETCS NIEPEXO0/T K IPYTOMY paspsay).

[Tocne ycranoBku Tpebyemoro 3Hauenus Haxmute «BBO/» nns moarBepskaenus. Maxkcu-
MajibHasl BeJIMYMHa HanpsbkeHus cocrasiseT 105 % oT HOMUHAJIBHOTO 3HaUY€HUs U HE Oy/IeT MpEeBbI-
11aTh YCTAHOBJIEHHOTO OTPaHUYEHUS.

2.3.3.3 YcraHoBKa BBIXOJHOI'O TOKA M HACTPOIKA OrPAHUYEHHS TOKA

YroObl HACTPOUTH OrPAHUYEHHE CUJIBI BHIXOJHOTO ToKa HakmuTe KHONKU «[IPED,» + «A/Orp.I»,
YCTaHOBUTE TpeOyeMoe 3HaYeHUE ¢ OMOIIbI0 3HKoAepa (10 110 % OoT HOMHHAIBLHOTO 3HAYECHWsI) U Ha-
xmute «BBO/I» s moarBepxacHusI.

JIJist yCTaHOBKH CHJIBI TOKa HaXXMHUTE KHOMKY «A/Orp.l» u ycraHoBute Tpebyemoe 3Ha4YCHUE,
UCIIOJIb3YS PYUKY 3HKOJiepa (IIpH €€ BpallleHUH U3MEHSIETCSl 3HAaUCHHUE PEryJIMpyeMoro pa3psijia, a npu
HaXKaTHH OCYIIECTBIIAETCS IEPEXO0T K JPYroMy pa3psiay).

[Tocne ycranoBku Tpebyemoro 3Hauenus Haxkmute «BBOJ/» nns moarBepskaenus. Makcu-
MajbHasi BEJIMYMHA CUJIBl TOKa cocTaBisieT 105 % OT HOMMHAJIBLHOTO 3HAYEHUS W HE OyIeT IpPEBbI-
11aTh YCTAHOBJIEHHOTO OTPaHUYEHUS.

2.3.3.4 HacTpoiika

st moctyma k MeHio Hactpoiiku Haxxmute KHONKU «I[IPE®.» + «BBOIA/MEHIO». Bribop
(GYHKIMI MEHIO OCYILECTBISIETCS TOBOPOTOM PYUKH 3HKOJepa. s momydyeHus 1ocTyna K BbIOpaH-
HOM (GyHKIMK HaxxMute KHOMKY «BBO». [Ipn He06X01MMOCTH M3MEHHUTE BHIOPAHHYIO (PYHKITHIO C
MOMOIIBIO SHKOJIEpA U JIJIs IOATBEPKACHUS HaXKMUTE KHOTIKY « BBO/I».

Jlist BeIXOZia U3 MEHIO HACTpOoMKH HakMUATE KHONKU «IIPE®.» + «BBO/I».

OyHKIMK MEHIO MTPUBEACHBI B Ta0nuie 4.3.

Tabmnnna 4.3
Wnmnnop  vohnisi b stk SUGRSEEERS S

Err -999-999 Kon ommGkn

ouT Dir YCTAHOBKA pejkHMa BEIXOAA
Ent .

P.ON Last CocTogAHe BEIXOAA IIPH BELOIEHHH
|OFF nHTAIOMIEed CeTH

R.uPT |ﬂﬂ.!]=99_9 YCTAHORKA BpeMeHH HApPACcTAHHA

RdANT |D[].l]=99_9 YCTAHORKA BpeMeHH crala

MEM.F Iﬂlﬂ~ 16 YeTanoBra Ha9ANEHOH FIEHKH

TAMATH TIPH HAKATHH KHOIKH BRI30BA

BEEP ON Br/Beiin ssyxosoro carHana
OFF

BRIT 0~3 HacTpoiika ApkocTH JHcmoes
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[Tponoxenne Tadbnuus 4.3

Humixarop R e
muprenny | ORI f D
LO 485 [epexmouenue HATepdeiicor
GPIB
485 4 8K YcTaHOBEA CROPOCTH HepenadH
06K manaex RS-485
19.2K
BAK
57.6K
115.2K
GPIB [01~31 Anpec GPIB
485 loo1-254 Anpec RS485
PSOP PM Benymmii mpH napantetsHoM
HNOJETHMCHHH HCTOYHHEOB
PS BemoMelfi npu napauiensHom
TMOIKITIOUEHHH HCTOUHHEOB
SM Benymmit npu nocmegopaTeEHOM
MOMKTIOYEHHE HCTOTHHKOR
55 BenoMeifi npH nocaemoBaTelLHOM
MOTETHEEHNE HCTOTHHEOB
EQC OFF JleakTHEAIIAA BHEIIHETO
yrnpasieHHA Bi/OTkn BeIxoaa
ON AKTHBAlHA BHEITHETO YOpaBIeHHs
Br/OTEN BEDXOIA
[CV.M LOC. YeranoBka HanpaxeHHs
OCYIIECTRIASTCH C MAHSTH
yIpaBeHHA HCTOUHHKA
EXT. YeTaHOBEA HANPSDKeHHs
OCYIIECTBIAETCH ¢ NOMOLIBIO
BHEITHEID YITPDABIIEHIA
CCM LOC. YeTaHOBKA TOKA OCYMIECTRIASTCA ©
TIAHETH };I'EPRB;'IEH.HH HCTOUHHEA
EXT. YeTaHOBKA TOKA OCYIIECTRAAETCA C
DOMOIIEI0 BHENTHETO YIIPARICHHA
CAL {0000 Pesxnm gocTyna K kanuGpoeke
SN10 |ﬂﬂDﬂ CepHiiHELT HOMep
FW 1.00 BepcHs IpommBss
HW 1.00 ATmaparHas BepcHs
RST OFF Oyurnug copoca Bk,
ON (OyariHA cOpoca Bra.
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HauGonee BaxkHble PyHKIIMHU MEHIO, KOTOpblE HEOOXOAUMO YCTAaHOBUTH Iepe]] HauajaoM padoThl C
HCTOYHUKAMHU:

- Pexxum Boixona (OUT);

- CocrosiHue BbIXO/a Tipu BKItoueHnu nuratomieit cetu (P.ON);

- BeiOop meToa ynpaBieHus B pexumMe cradbrinzanuu Hanpsbkenus (CV.M);

- BeiOop meTona ynpasienus B pexume cradbuimsanuu Toka (CC.M).

[Tyrkt mento «OUT» nmeer nBa pexxnma:

«Dir» - TO3BOIIIET PEryIUPOBATH BBIXOIHBIC MTAPAMETPBI C TIOMOIIBIO PYYKH SHKO/IEpa TPH BKITIO-
YEHHOM BBIXOJJHOM CHUTHAJIE (PEKOMEHIYETCSI TOJIBKO JUIS OTBITHBIX orepaTtopoB !!!);

«Ent» - u3MeHEeHNE BBIXOJHOTO CUTHAJIA TIPOU3BOUTCS TOJIBKO TIOCTIE ITOITBEPKICHHUS — HAKATUS
kaonku «BBO/1» (PEKOMEH/IYETCA !!!).

ITyrkt Mento «P.ON» nmeer nBa pexxnMa:
«Last» - B 3TOM pexXuMe COCTOsIHHE BbIX0/a UcTOYHMKA (B v Boiki) ocTaercst HeM3MEHHBIM
10CJI€ BBIKIIIOUEHHS WM TIPEPBIBAHMS CETEBOTO TUTAHMUS;

«OFF» - B 3ToM pexuMme BbIXOJ OyAeT BBIKIIOYEH IpHU JII0OOOM Iepe3almycKke HCTOYHHUKA
(PEKOMEHJIYETCA !!)).

[Tyt meHto «CV.M» nmeer Ba pexxuma:

«LOC» - B 3TOM peXMM€ YCTaHOBKA 3HAUCHHUS HAINPSDKEHHS OCYLIECTBIIAETCS C MAHEIH yIpaBJie-
HUS UICTOYHUKA,;

«EXT» - B 3TOM peXMMe yCTaHOBKA 3HAYCHHsI HAIIPSKEHUS OCYLIECTBIIIETCS ¢ IOMOILBEO BHEIITHE-
IO YIpPaBJICHHUS.

[Tyt mento «CC.M» nmeer Ba pexxuma:

«LOC» - B 3TOM peXrMe YCTaHOBKA 3HAYEHUS CHJIbI TOKA OCYLIECTBIISETCS C MaHEIU YIIPaBIeHUs
HCTOYHMKAQ;

«EXT» - B 3TOM pexume YCTaHOBKA 3HAYEHUS CHJIBI TOKA OCYLIECTBIISIETCS C IOMOIIBIO BHEIIHETO
YIIPaBJICHHUS.

2.3.3.5 CoxpaHeHne YCTAHOBOK TOKA U HATIPSIKEHHU ST

HcTounnku ob6ecrieuynBaroT BOZMOKHOCTh COXPAHEHHUsI BO BCTPOEHHOW naMaATu A0 16 ycTaHOBOK
TOKa U HanpsHKeHUs (HacTpolKa OrpaHUYEHHUs IO TOKY U HAIIPSDKEHUIO HE COXPAHSIOTCS).

Coxpanenue mapaMmeTpoB ocymectBisiercs: komOuHammend KHOTOK «I[TPE®M.» + «BbI3/COXP.».
[Ipu 5TOM Ha MHAMKATOPE HANpsLHKEHUs oToOpaxkaercs HoMep stueiiku namsatu (ot 01 o 16) B xoTO-
pyto OyayT 3amucanbl HacTpoku. C MOMOIIBI0 YHKOJEpa HAOEpHUTEe HYKHBIM HOMEp SIYCUKH W Ha-
xmute «BBO» niisa noarBepxaeHusl.

2.3.3.6 BbI30B COXpaHEHHBIX YCTAHOBOK TOKA M HANIPSKEHHUS

Jlis BbI30Ba M3 MaMsITU OJHOM M3 16 yCTaHOBOK TOKa M HaIPsDKEHMSI HaXKUMaiTe KHOIKY
«BbI3.» nmoka He MOSBUTCS HYXHBIE 3Ha4YeHMsI. JIJI1 MOATBEPKACHUS BRIOPAaHHOW YCTAHOBKHU U BBIXO-
Jla U3 pexumMa BbI30Ba HaXMUTE KHOIIKY «B/Orp.U».
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2.3.4 PaboTa c KT

[Ipu ucnosb3oBanuu B ycraHoBke katymek KT mis nosepku CU ¢ Tokon3MepuTebHBIMU KJle-
[aMU ATAJIOHHBIA TIPUOOP «DHEPrOMOHHUTOPY» HU3MEPSET TOK, MPOTEKAOMINN Yepe3 KaKIbId BUTOK
KT.

Buumanue! He nonyckaercs nogasats or BK-3.1 Ha KT Tok GoJiee 10 A.

[ToBepsiemblil (peryaupyemslil) Ipubop ¢ TOKOM3MEPHUTENbHBIMH KJIEIIAMU MOKa3bIBaeT M3-
MEpEHHbIE 3HAYEHUS! CHJIbI TOKA, MOIIHOCTH M 3HEPTrUU B N pa3 OoJblLIKE, YeM MOKA3bIBAET 3TAJIOH-
HBIN IprOop «DHEProOMOHUTOP», TI€ N — YKUCIIO aMIIep-BUTKOB B Hcmosib3yemoit karymke KT. Bos-
MOXKHO M3MEpEHHUe KaK NMePEeMEHHOr0, TaK U MOCTOSIHHOTO TOKa B 3aBUCUMOCTU OT MOAU(UKAIINU YyC-
TaHOBKH.

Kak npaBuno, s nosepku CU ¢ TOKOM3MepUTENbHBIMU KJI€IaMU TP HOMUHAIBHBIX TOKaX
no 100 A karymku KT He nmpumeHSAIOTCS, a BBINOJHACTCA NMPAMOE MOJKIIOYECHHE KIEIeW Ha Iepe-

MBIUKY TOKOBYIO (Ha Beixose bK-3.1).
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3 TEXHUYECKOE OBCITYXUBAHUE

3.1 O6bwue ykasaHusi

TexHnueckoe oOcCnyXuBaHHE MPOU3BOAUTCS C LIeNbI0 obecrieueHus OecriepeOoiiHoi pabdo-
ThbI, TOAACPKAHUA BKCHHyaTaHHOHHOﬁ HaAC)KHOCTU U IIOBBIIICHUA S(b(bCKTI/IBHOCTI/I HCIIOJIB30BaHU

YcTaHoBOK.

3.2 Mepbi 6e3onacHocmu

[Ipu npoBeneHUH TEXHUYECKOTO 00CIYKMBaHUS HEOOX0IMMO COOJII01aTh Mepbl 0e30MacHO-

CTH, IPUBEJICHHbIE B pa3jiene 2 HacTosero PO.

3.3 lNopsidok mexHu4Yecko20 obcnyxueaHusi uzoenus

TGKYIIICC TEXHHYCCKOC 06CJ'IY)KI/IB3HI/I€ 3aKJII049a€TCA B BBIIIOJTHCHHH onepaunﬁ CaMOTECTH-
pOBaHUA, OUUCTKE pa6oq1/1x HOBCpXHOCTeﬁ, OYUCTKE KOHTAKTOB COGI[HHHTeﬂeﬁ B ClIy4ac IIOsBJIICHUSA

Ha HUX OKHCHBIX IIJICHOK U ITPOBCPKEC X KPCIIICHH.

3.4 [lepeyeHb 803MOXHbIX HeucripasHocmel u cnocobbl ux
ycmpaHeHuUs].

HeucnpaBHocTh Crnioco6 ycTtpaneHus

[IpoBepuTh nojkIt0YeHHE Kabenei nuranus. 3a-
He nonaercs nuranue.

MCHUTD NPCAOXPAHUTECIN

[IpoBeputs HacTpoiiku nopros 1K
OtcyrcrByert cBsi3b ¢ 11K,

[IpoBeputh Kabelb.

Ha nucruiee osgBusercss coo0-

ObpaTtuTech K U3rOTOBUTEIIO
meHue 00 omuodke

Anpec npeanpusATUS-U3TrOTOBUTEN:

OOO "HIIII MAPC-DHEPT'O"

190034, Cankr-IletepOypr, B. O., 13- muaus, a. 6-8, murt. A
Ten/®akc: (812) 327-21-11

E-mail: mail@mars-energo.ru www. mars-energo.ru

Agnpec ciayxObl cepBHCa, BBIIOJIHSAIOIEH PEMOHT:

199106, Poccusi, Cankt-IletepOypr, B.O., Koxesennas Jlunus, 1.29, kopn.S, nut.B
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Ten./@axkc: (812) 309-02-06 E-mail: service@mars-energo.ru

4 XPAHEHUE

VYcnoBust xpaHeHus: Y CTaHOBOK COOTBETCTBYIOT ycinoBusaM xpaHeHus 3 'OCT 15150-69.

JlmuTenpHOE XpaHEHHWE YCTaHOBOK JIOJDKHO OCYIIECTBISATHCS B YIAKOBKE TMPEANIPHITHS-
M3TOTOBHUTENS B OTAINIABAEMOM XPaHHUIIUIIIC.

VYcnoBus XxpaHeHUs B yIaKOBKE: TeMmIiepaTypa okpyxatomiero Bo3ayxa ot 0 mo 40 °C, otHOCH-
TenbHas BIaKHOCTE80% nipu Temmeparype 35 °C

YcnoBus XpaHeHHsT YCTaHOBOK 0€3 yIaKkOBKH: TEMIIEpaTypa OKpyXKaromero Bo3ayxa ot 10 mo
35 °C, otHOcutenbHas BiIaxkHOCTE80% mpu Temmepatype 25 °C

B momenieHusx s XpaHeHUs COJIEpKaHKE TBUIH, TAPOB KUCJIOT U HIENIOUeH, arpecCUBHBIX Ta-
30B W JIPYTHX BPEIHBIX MPHUMECEH, BBI3BIBAIOIINX KOPPO3HIO HE JOJDKHO IPEBBINIATH COJCpPKAHUE

KOPPO3UOHHO-aKTUBHBIX areHToB Aiisi atMocdepsl Tuna 1 mo 'OCT 15150-69.

5 TPAHCINOPTUPOBAHUE

TpancnoptupoBaHue YCTaHOBOK JIOJKHO IPOU3BOJUTHCS B YIIAKOBKE, TOJBKO B 3aKPHITOM
TpaHcrnopTe (KeIe3HOJOPOKHBIM WJIM aBTOMOOWJIBHBIM TPAHCIOPTOM C 3allUTOM OT aTMOC(EpPHBIX
0CaJIKOB, BO3/YIIHBIM TPAHCIIOPTOM B OTAIUIMBAEMbIX F€PMETU3UPOBAHHBIX OTCEKAX).

VYcnoBus TpaHCIOPTUPOBAHUS: TEMIIEpaTypa OKpy:Karolero Bo3ayxa o Mmunyc 50 °C no miroc
50 °C, otHocuTenbHas BIaxHOCTh 95% npu temneparype 25 °C, TpaHcHOpTHas TpsiCKa 10 rpymme 2

I'OCT 22261.
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TNPUJTIOXXEHUE A

H®IIP.411722.007-A PO
CxeMbI MEXOJIOYHBIX COEIMHEHUN

IlocTaBnsercs OTACJIBHO B COOTBCTCTBHHU C MOI[I/I(i)I/IKaLII/ICﬁ YCTAaHOBKH
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TNPUJTIOXKEHUE b (cnpaeso4yHoe).

dOPMYIbl, UCMONb3YEMbIE OANA BbIYUCIEHUA
NMOMPEWLHOCTEN CYETYMKOB AKTUBHOU
ANEKTPUYECKOU SHEPIUKA

_U-I-cosg -m-C

F = NTE
3,6 - 10 v
T 3,6 - 10°
“U-l-cosg -m-C ©
3,6 -10° -F 3,6 - 10°
P=U:I-cos¢ m= = . Br

C T-C

rae C — nmocrosgunas CU, umi/kBT-4;
F — gacrora Ha BeIxOne CU, I'Ii;

T — mepuoa cnegoBaHUsI UMITYIIBCOB;
P — akTuBHAs MOmIHOCTSG, BT;

U — nanpsbkenue, B;

I — cuma Toka, A;

Cosp — k03 GUITUEHT MOIITHOCTH;

m — gucio ¢as.
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lpunoxeHue B (cnpasoyHoe).
NMPOrPAMMHOE OBECIEYEHUE

B xommekt nocraBku YcranoBku «YIIITY-MD 3.1KM» BXOIUT HaKONUTENb C IPOrPAMMHBIM
o0ecreyeHueM:

m nporpamma «Heprodopma» (Enform),

m nporpamma «Heprodopma YIIIITY» (EnfCalibrationRig),

m nporpamma «Kanubposka reneparopa» (EfCalibr)

«JIneprogopma» (Enform)

[Iporpamma «29ueprodopmay npeaHasHaueHa st padOThl B COCTaBE MOBEPOYHON Y CTaHOBKH C
[Tpubopamu [UIT U3MEPEHHUS DIIEKTPOIHEPTETUUECKUX BEIMYMH M MOKAa3aTeNlel KauecTBa dJIEKTpHYe-
CKOM dHEpTruu «DHEProMoHHUTOP-3.1», «IHepromouutop-3.3», «dHepromouutop-3.1KM», «3uepro-
MoHuTOP-3.3T1» M reHepaTopom 3JIEKTpUUECKHX CUTHAIOB «DHeprodopma-3.1», «Dueprodopma-
3.19» u «Oueprodopma-3.3» (B manpHEHIIIEM TEHEPATOD).

[Iporpamma «uHeprodopmar m03BOJISET:

W CUHMTHIBATh PE3yAbTaThl U3MEPEHUI U3 npubopa «DHEPrOMOHUTOPY» Yepe3 MOCIeT0BATEeIbHBII
nmopT u oToOpaxkaTs ux Ha skpane [1K;

® BEITIOJTHSTH YCTAHOBKY HY)KHBIX TIpeienioB [IprOopoB 1o KomMaH e oIb30BaTeNs;

m33/1aBaTh TpeOyeMble CUTHAJIbI HA T€HEPaTOpe ¢ aBTOMAaTHYECKOM U pyYyHOU MOACTPOMKOI;

B [IPOBOJUTH IOBEPKY U3MEPUTENIbHBIX TPUOOPOB (IUPPOBOTO U CTPEIOYHOTO TUIIOB) B PYYHOM
pexuMe;

m hOpPMHUPOBATH MMPOTOKOJIBI TIOBEPKH U3MEPHUTEIBHBIX IIPUOOPOB;

B IPOBOJUTH MOBEPKY HU3MEPUTEIbHBIX NMPUOOPOB «IHEProMOHUTOP-3.1», «IHEProMOHUTOP-
3.3», «uepromoruTop-3.1KM», «9uepromonutop-3.3T1» B aBTOMaTUUECKOM PEKUME;

m coXpaHsATh B (haitir Ha xecTkoM aucke [IK ucrpiraTennbHbIe CUTHAIB U METOAUKH TTOBEPKH H3-
MEPUTENBHBIX TPHUOOPOB;

W CUHUTHIBATh U COXPAHATH OMOIMOTEKH NCIIBITATEIIHLHBIX CUTHAIIOB B T€HEPATOP.

[Topsinox pabotel ¢ mporpammoit «Hepropopmay noapodHo onucan B «IIporpamma ,,OHepro-
dbopma” Bepcus 2.x.Xx PykoBOACTBO MOIB30BATEIIS».

«JIneprodopma YIIIIY» (EnfCalibrationRig)

[Iporpamma «Oueprodopma YIIIIY» npennasnauena st paboTsl B COCTaBe OBEPOYHOM ycTa-
HOBKU c [Ipubopamu Ui U3MepeHHs] EKTPOIHEPIeTUUYECKUX BEIMYMH M IOKa3aTejeil KauecTBa
AIIEKTPUYECKON SHEPruu « IHEPrOMOHUTOP», TEHEPATOPOM AIIEKTPUUECKUX CHUTHAIOB «Heprodop-
Ma» (B manmpHeiimem ['enepatop) um ¢ IlpeoOpazoBarensiMu W3MEpPUTETHLHBIMU — KaJMOpaTOpaMu
I[ITHY-MC (npubopom juist onpenenenus norpemnocta BII-3.1).

[Iporpamma «3uepropopma YIIITY» noszposser:

BIIPOBOJUTH MOBEPKY OJHO(A3HBIX U TPEeX(Pa3HbIX CUETUMKOB IJIEKTPUUECKON SHEPruu C Io-
Moiubto yerpoiictsa IITHY (BII) B aBTomaTnueckoM pexxume (ogHoBpeMeHHO oT 1 10 10 cueTunkoB);

B IIPOBOJIUTH HACTPOMKY (KaluOpOBKY) OAHO(]A3HBIX U TPeX(Pa3HbIX CUETUYUKOB AIEKTPUUECKON
SHEPruM B MOJYyaBTOMATHYECKOM pexuMe (0qHoBpeMeHHO OT 1 10 10 cueTunkoB);

B IIPOBOJIUTH MOBEPKY OJHO(A3HBIX U Tpex(a3zHbIX Ipeodpa3oBaTeseil pa3IMuHbIX dHEpPreTude-
CKHMX BEJIMYUH B IOCTOSIHHBIM TOK WJIM HampsbkeHue ¢ nomomero ycrpoiictsa [ITHY B aBromarnye-
CKOM pexxume (oHoBpeMeHHo oT 1 10 15 mpeoOpa3oBareneit);

B IIPOBOJIUTH HACTPOIKY (KaJuOpoBKY) 0HO(DA3HBIX U Tpex(a3HbIX peoOpa3oBaTesell pa3ind-
HBIX SHEPT€TUYECKUX BEJIMYMH B IIOCTOSIHHBIN TOK WX HAIIpsDKEHHE ¢ nomolunpko yecrpoiictsa [ITHY B
MOJTyaBTOMAaTHYECKOM pexuMe (oHoBpeMeHHo oT 1 10 15 mpeoOpazoBareneit);

mCUMTHIBATh PE3YyNbTaThl U3MepeHuil u3 [lpubopa yepe3 mocnenoBaTenbHbId HOPT U OTOOpa-
XaTh cunTaHHble u3mepenus [Ipubdopa Ha [1K B pexxuMe noBepku U B pexxuMe HaCTPOUKH (KanuOpoB-
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KH);

B COCTAaBJIATh METOJIMKU MOBEPKU CUETUMKOB M MpeoOpazoBarTeseil ¢ BOZMOKHOCTBIO UX COXpa-
HeHus B ¢aiin Ha skecTkoM nucke [1K 1 BO3MOKHOCTBIO 3arpy3ku u3 ¢aina.

m33/1aBaTh CUTHAJIBI U3 COCTABJIEHHBIX METOJIMK IIOBEPKU HA F€HEPATOpPE B PEKUME MOBEPKU U B
peXHMMe HACTPOUKH (KaJTuOpPOBKN);

m CUUTHIBATh pe3ynbTaThl m3Mepenuid u3 [ITHY uepes unrepdetic Ethernet (10 M6uTt/cek) B pe-
KUME MOBEPKU U B PEKUME HACTPOUKH (KaTMOPOBKH);

m0TOOpaXKaTh pe3y/IbTaThl IOBEPKU U HACTpoiiku (kannbpoBku) Ha 1K

B COXPaHSATh PE3YJIbTAaThl MOBEPKU M HACTPOUKH (KaauOpoBku) B ¢aitn Ha xecTkuil nuck 1K ¢
BO3MOXHOCTBIO X 3arpy3ku u3 (aiiiaa u mpocMoTpa;

mOKCIIOPTHUPOBATh PE3YIbTaThl MOBEPKH U HACTpoku (kKanuOposku) B daiin MS Excel.

Jlis mpoBeeHUs! MOBEPKU K Ka)XJIOMY MOBEPSIEMOMY CPEACTBY JIOJKHO IMOAKIIOYATHCS OJIHO
YCTPOICTBO orpenenaeHusi norpemHocTd. OTHOBPEMEHHO MOKET ObITh MoBepeHo oT 1 a0 15 oxHo-
TUNHBIX TpubopoB. IloBepsiemble TPUOOPHI JOJKHBI OJJMHAKOBO IMOJAKIIIOYATHCS K MOBEPOUYHOM ycTa-
HOBKE COTJIaCHO CBOEH CXeMe MOAKIIOUEHUSI.

[ToBepka win HacTpoiika CUETYMKOB IPOBOAUTCS METOJIOM CPAaBHEHHUS YAaCTOT 3TAJIOHHOTO IIO-
BepsieMoro cueryuka. [Ipu nmoBepke cueTUNKOB UMITYJIbCHBIN BBIXOJ Ka)KJIOTO CUETYHKA JOJKEH OBbITh
MOJAKIIIOUEH K UMIYIbCHOMY Bbixoay oanoro u3z IITHY (BII). UMmynbcHBINM BBIXO 3TAJIOHHOTO IPHU-
Oopa JoJKeH ObITh MOJKIIOYEH K 3TAJIOHHOMY UMIyiIbcHOMY Bxony kaxzaoro IITHY (BII). Ilpo-
rpamMma «OHepropopma YIIIIY» obecnieunBaer noBepKy CUETYMKOB MO TUIIAM MOILHOCTU: aKTHUBHAs;
MOJIHAs; pEeaKTUBHAas (F€OMETPUYECKUN METOJ]); peaKTUBHas (MEPEeKPECTHBIM METOJ]); PEaKTHBHAs
(CIBUTOBBINA METOL).

[Ipu noBepke npeobpazoBareneil BHIXO MOCTOSHHOTO HANPSHKEHHUS WM TOKAa KaKJOro mpeoo-
pazoBaresi J0JDKEH ObITh MOAKIIOUEH K U3MEPUTEIbHOMY BXO/1Y MOCTOSIHHOTO HAIPSDKEHUS UM TOKa
onnoro u3 IITHY. [Ins onHoga3Hbix mpeoOpa3oBareseil 0JHOBPEMEHHO MOAJIEPKUBAETCS TIOIKIIIO-
YeHHE K pa3HbIM (ha3aM NOBEPOYHOMN YCTAHOBKH.

[Iporpamma «Oueprodopma YIIIIY» obGecnieunBaeT NOBEepKy ClIEeAYIONIMX TUIIOB IpeoOpazoBa-
TeJel: MepeMEHHOro HamnpsHKEHUS; NEPEMEHHOTO TOKAa; aKTMBHOM MOIIHOCTHU; IMOJIHOM MOIIHOCTH;
PEaKTUBHOI MOILTHOCTHU (T€OMETPUYECKHH, IEPEKPECTHBIH, CIBUTOBBIN METO/T); YACTOTHI.

[TopnepxuBaercs nmoeepka npeodpazoBaTesiel HANPSKEHUS U YaCTOThl C HOMUHAJIBHBIM 3Haue-
HUEM IepeMeHHOoTo HanpsbkeHus 10 1000 B.

B xadecTBe OCTOSIHHOTO BbIXOJa MpeoOpa3zoBaTelis MOKET ObITh BHIOPAH OJMH U3 CIIECIYIOLIUX
muanazonoB 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.

KnemMmsbl 1 cxembl ogkimouenust ycrpoiictsa IITHY k nmoBepsieMoMy CpeACTBY M K YCTaHOBKE
OTMCaHbI B pyKOBOJICTBE 1O 3KcIuTyaTanuu Ha npudop ITTHY.

[Topsinox pabotsl ¢ mporpammoit «Hepropopma YIIIIY» noapobuo omucan B «lIporpamma
,oHepropopma YIIITY” Bepcus 2.x.x PykoBoACTBO MOIB30BaTEIN.

«KanubpoBka remeparopa» (EfCalibr)

[Iporpamma “KanuOpoBka reHeparopa’” nmpeaHa3HayeHa JJis KaJuOpOBKU U MOBEPKU reHeparo-
pa
“Ouneprodopma-3.19”, BXoAsmIEro B COCTaB IOBEPOYHOM  YCTAaHOBKH, C  IOJACPKKOU
pabouyero pexuma «1TA», B kauecTBe 3TaIOHHOr0 MPUOOPa MPUMEHSIOTCS: IPUOOP VIS U3MEPEHUS
AJIEKTPOIHEPIeTUUECKUX BEIMYMH U MOKa3aTesiell KayecTBa 3JEKTPUUECKON SHEpruu “IHEeproMOHHU-
top 3.1KM?”, “Ouepromonutop-61850», “Ouepromonutop 3.1KM - D ¢ moaaepxkkoii padbodero pe-
KIMa
OnTA (B nanbueiimem Ipubop).

[Iporpamma oOecneunBaeT KanMOpPOBKY M TOBEPKY TreHeparopa ‘“Oueprodopma 3.3” Ha
sTasioHHOM Tipubope “Duepromonutop 3.1K” u “Ouepromonurop 3.1KM” B aBTOMaTHYECKOM PEXHU-
Me.

[Iporpamma oGecrnieurBaeT caMOKaTMOPOBKY M MOBEPKY reHepartopa “Dueprodopma-3.13” Ha 3Ta-
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noHHOM npubope “OHepromonutop 3.1KM - D” B aBTOMaTHUECKOM PEKUME.

[Iporpamma “KannbpoBka renepaTopa’ mo3BoJisieT:
1. paccuuThiBaTh KaaMOpPOBOYHBIE KOAPPHUIMEHTHl TIeHEepaTopa B AaBTOMAaTHYECKOM pEXKHUME;
2. cyuTBHIBaTb W  3alUCBHIBaThb KaJUOpOBOuUHBIE KOA((UUMEHTHI B MaMiTh TI'€HEpPaTOpa;
3. aBTOoMaruyecku cuuThiBaTh U3 Ilpubopa mno mnocienoBaTeNbHOMY MOPTY U OTOOpa)kaTh
pe3yabTaThl U3MEPEHUN;
4. BBINOJHATH IOBEPKY TIeHEparopa B AaBTOMATUYECKOM PEXHUME C COXPAHEHHEM pe3yJbTaTOB
noBepku B ¢aitn MS Word.

[Topsinox pabotsl ¢ nporpammoit «KanubpoBka reneparopa» noapo6Ho onucal B «IIporpamma
,,Kanmnbpoka reneparopa’” Bepcus 3.7.x PykoBoACTBO MOIB30BATEIIS».

«E-MeterTest»

[IporpamMma npenHasHaueHa il pabOThl B COCTaBe MMOBEPOUYHON ycTaHOBKHU ¢ IIpubopamu s
U3MEpEHUsl DJIEKTPOIHEPreTUUYECKUX BEJIMYMH M IOKa3zaTeled KayecTBa 3JIEKTPUUECKOM 3Hepruu
«DHEPrOMOHHUTOPY, TEHEPATOPOM DJICKTPUUECKUX CHUTHAIOB «DHeprodopmay (B manpHeiem ['eHe-
parop).

[Iporpamma 1o3BoJIseT:

B IIPOBOJIUTH MOBEPKY OJHO(A3HBIX U TPeX(Pa3zHbIX CUETUUKOB IEKTPUUYECKOMN SHEPIUU B aBTO-
MaTH4YECKOM PEKUME;

mCUMTHIBATh PE3yNbTaThl U3MepeHuil u3 Ilpubopa yepe3 mocienoBaTenbHbl NOPT U OTOOpa-
xaTh cunTaHHble u3mepenus [Ipubdopa Ha [1K B pexxuMe noBepku U B pexxuMe HACTPOUKH (KaJInOpoB-
KH);

B COCTAaBJIATh METOJAUKH IIOBEPKH CUETYUKOB C BO3MOKHOCTBIO UX COXpaHEHUs B (paiiy Ha *KecT-
koM nucke 11K 1 BO3MOKHOCTBIO 3arpy3ku u3 (aiina.

m33/1aBaTh CUTHAJIBI U3 COCTABJIEHHBIX METOJIMK ITIOBEPKU HA T€HEPATOPE B PEKUME MOBEPKH U B
peXHMMe HaCTPOUKH (KaIuOpPOBKN);

m0TOOpaXKaTh pe3y/IbTaThl IOBEPKU U HACTPOiku (kannbpoBku) Ha I1K;

B COXPaHSATh PE3YJIbTaThl MOBEPKU M HACTPOUKH (KaauOpoBku) B ¢aiin Ha xecTkuil nuck 1K ¢
BO3MOXHOCTBIO X 3arpy3ku u3 (aiiiaa u mpocMoTpa;

®OKCIIOPTHUPOBATH PE3YIbTAThl TOBEPKU M HACTPOMKHU (KaTuOPOBKH).
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JlncT peructpauum U3aMeHeHUN

Bxons-
1107071
Bcero
Howmepa muctoB (cTpanui) Ne  co-
JIUCTOB
Ne IIPOBO- ITon
(ctp.) B Hara
TIOK. IUTENb- | MHChH
N3m. aHHY- JIOKY-
u3Me- 3ame- HOTO
HOBBIX | JIUPO- MEHTE
HEHHBIX | HEHHBIX JOKY-
BaHHBIX
MEHTa
MC- 07.
1 45,72 — — — 73 MD- — 08.
827 2025
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